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INTRODUCTION

TO THE ABTIOLES BELATING TO OBGANIO OHEMISTBT.

The names used to denote ring formulee are given below for convenience of

reference.

Since the publication of the last volume I have been assisted in the work of reading

and making abstracts of original memoirs by Drs. T. Cooksey, T. A. Lawson, Samuel
Bideal, Messrs. J. Wilkie, G. N. Huntly, J. T. Norman, and D. A. Louis. I have also

been assisted by Mr. Arthur G. Green and Mr. Cecil W. Cunuington in the work

of revising the proof-sheets. I have great pleasure in thanking these gentlemen for

the energetic and efficient manner in which they have carried out their share of

the work.

H. FOBSIEB MOBLEY.

nomenclature of Bing Formnla.

Hydrocarbons.

OH,<Xg* Trimelhylme.

CH,<^5>'2Hs TetramethyUns.

Pentamethylene.oH,<g£:CH,

C^«<;q^^CH Indona^hthene.

-OH;CH'^^g^^H Tetramethenyl.

CH'GIt
CH,<^j,„;act Pentametlienyl hydndt.

Nitrogen eompowida.

*'^<CH:CH
<3lyoxaUne.

NH<;CH:NOH:N
„^CH.NH

OsotriazoU,

TetraxoU.

TriazoU.

™>.N:CH

0^.<°g>CH I-ndoU.

C.H,<^^>Nn Indazine.

0,H:,<^^^N Psevdo-mdazvne.

OJH«<;§^>0^« AcriMne.

OJH,<^ N ^^^*
PhenaiiM.

-OH:CHN<^g;^g>CH Puridine.

N<^£^g>CH Pyndazine.

Hch!cH>^ Pj/ra^MM.

N^cf•cg>CH Pyrimidin*.

n<n;ch>ch

r w /CH:CH
^« *'\N=CH

r> TT /CH:CH

„ „ / N :CH
C.H,<^ N :CH

-, „ ^CH:N

TriazoUtie.

OsotetrazoU.

Quinoline,

lioqimuMM.

QuiwtxaUne.

Qumazoline.

CinnoUnt,



INTKODUGTIOM.

Oxygen compoimds.

o<;
CH:N
CH:OH
-N=CH
.CH:CH

Oxazole.

IsO'Oxazoh or Isoxazole,

C,H,<^ i^CH Covmarone.

CO^in- Carbixme,

j,^H:CH
Q>C=6 Tkiophthtne.

pTT/0=CH

fPhenoxagine or P%«n-

SuZpAur eompotmds.

"^^8^ 1 copton.

„^CH:N
°NOH:CH
f,^CH:lS[

Thiatole.

OiattliioU.

0,Hj^ g >C^, Imido-di-phenyl$ulphid$.



INITIALS OF SPECIAL 00NTBIBUT0R8.

H.





ABBEEVIATI0N8

C» Cm*
D. P. J.

Fr. . .

O.. . ,

O.A.. .

s» • •

Ja • «

W» • •

/. C. T. .

J.M. .

J. de Ph.
J. PJi. .

J.pr.
J. Th. .

J.R.. .

J.Z.. .

L.r. .

u. . .

M.S. .

MSm. 8.
d'A.

Liebig's Annalen der Chemie.
Annalea de la Sooiedad Cientifica Argentina.
Annales de Chimie et de Fhysiqne.
Froceedinga of the American Academy of Arts and Seieneag.

American Chemical JonmaL
Annales des Mines.
American Journal of Science.
Journal of the American Chemical Sooietgr.

American Chemist.
American Journal of Pharmacy.

The Analyst.

Proceedings of the American Philosophical Society.
Archives n^erlandaises—The Hague.
MSmoires de 1'Academic des Sciences.

Arohiv der Pharmacie.
Archives des Sciences phys. et nat.

Berichte der deutschen ohemischen Gesellschaft.

Beports of the British Association.

Bulletin de la Soci6t6 chimique de Paris.

Berliner Akademie-Berichte.
Biedermann's Centralblatt fiir Agricnltnr-Oheini*.

Berzelins' Jahresberichte.

Berliner Monatsberichte.

Memoirs of the Chemical Society of London.
Jonmal of the Chemical Society of London,
Proceedings of the Chemical Society of London.
Chemical News.
Comptes-renduB hebdomadaires des Sdanoea de I'Acaddmie des Sciences

—

Paris.

Chemisches Central-Blatt.

Dingler's polytechnisohes Journal.

Fresenius' Zeitschrift fiir analytische Chemie.
Gazzetta chimica italiana.

Gilbert's Annalen der Physik nnd Chemie.
Hoppe-Seyler's Zeitschrift fiii physiologisohe Chemie.
Proceedings of the Boyal Lish Academy.
Jahresbericht iiber die Fortschritte der Chemie und verwandter Iheil*

anderer Wissenschaften.

Jahresbericht fiir Chemische Technologic.

Jahrbuch fiir Mineralogie.

Journal de Physique et des Sciences acoessoirea.

Journal de Pharmacie et de Chimie.

Jonmal fur praktische Chemie.
Jahresbericht iiber Thierchemie.

Journal of the Bussian Chemical Society.

Jenaische Zeitschrift fiir Medicin nnd Naturwissensdhaft.

LandwirthschaftlicheVorsuchs-Stationen.

Monatshefte fiir Chemie nnd verwandte Theila anderer Vfissenfichaftan.

Le Moniten^ Soientifiqne.

M6moires de la SociM^ d'Aroueil.

M^moires oooronnia par I'Aoad&oie de Bruxalles,



ABBREVIATIONS.

P.
B.

N. . .

N.Ed.P.J.
N. J. P.
N. B. P.
N. J. T. .

P.M. .

P.. . .

P.B.. .

Pf. . .

Pr.E. .

Ph. . .

Ph.C. .

Pr: . .

P. B. I.

.

.Z. .

.T.C..
B.P. .

Q. J. 8.

.

S.. . .

Scher. J.

S. G. I. .

8Uz.W. .

T. or Tr.

T.E.. .

W. . .

W.J. .

Z. . .

Z.B. .

Z.f.d.g.
Natur-
wiss. .

Z.K.. .

Z. P. C.
Bn. . .

E. P. .

a. P. .

Qm. . .

Qm.-K. .

6erh. .

K.. . .

3.0. .

Stas.

Bech.
Stas.

Nouv. B.
Th.

Nature.
New Edinbnrgli Fhilosophioal Journal.

Nener Jahresbericht der Fharmacie.

Nenes Bepertorium fiir die Fharmaoie.

Nenes Journal von TronunBdorff.

Fbilosophical Magazine.
Poggendorff'B Annalen der Fhysik und Chemie.
Beiblatter zu den Annalen der Fhysik und Ohemi*.
Ffliiger'B Arohiv fiir Fhysiologie.

Froceedings of the Boyal Society of Edinbnreh.

Fharmaceutical Journal and Transactiona.

Fharmacentisches Central-Blatt.

Proceedings of the Boyal Society.

Froceedings of the Boyal Institution of Great Britain.

Fharmaceutische Zeitsohrift fiir Bassland.

Beoueil des travauz chimiques des Fays-Bas.
Bepertorium fiir die Fharmacie.
Quarterly Journal of Science.

Schweigger's Journal der Fhysik.

Scherer'a Journal der Chemie.
Journal of the Society of Chemical Industry.

Sitzungsberiohte der E. Akademie zu Wien.
Transactions of the Boyal Society.

Transactions of the Boyal Society of Edinburgh.
Wiedemann's Annalen der Fhysik und Chemie.
Wagner's Jahresbericht.

Zeitschrift fur Chemie.
Zeitscbrift fiir Biologie,

Zeitschrift fiir die gesammteu Naturwissenaohaften.

Zeitschrift fiir Erystallographie und Uineralogie.

Zeitschrift fur physikalische Chemie.
Handbuch der organischen Chemie : von F. Beilstein, 2te Auflags.
English Patent.

German Patent.

GmeUn's Handbook of Chemistry—^English Edition.

Gmelin-Eraut: Handbuch der anorganischen Chemie.
Traits de Chimie organique : par Charles Gerhardt.
Lebrbnch der organischen Chemie : von Aug. EekuU.
Giaham-Otto : Lebrbnch der anorganischen Chemie [5th Ed.]
Stas' Becherches, &e. ')

lAronstein'a German translation

Stas' Nouvelles Becherches, &o.J ferred to as Chem. Proport.

Thomsen'a Ihermoohemische Uutersuchungen.

)8 re

n. TeBUS USa> QuAKIITtES, &0., rBEQUXNTLY CBED.

A*i.

aq.

A'

A"
A"'

B'B"etc.

cone.

.

dil. .

e-
mgm.
mm. .

mol. .

oil. .

pp. .

to ppt.

ppg. .

ppd. .

Water ; e.g. NaOHAq means an aqueous solution of caustic soda.
18 parts by weight of water.
Besidues of mono-, di-, and tri-basic acids. Thus, in describing the salta

of a monobasic acid NaA', CaA'j, AlA', may be written, HA' standing
for the acid. For a dibasic acid we should write NajA", CaA", Al^A", &o.

Stand for bases of the ammonia type, in describing their salts. Thus the
hydrochloride would be B'HCI or B"2HC1, according as the base is
monacid or diacid, &c.

Concentrated.
Dilute,

gram,
milligram,
millimetre,

molecule.
liquid, nearly, or quite, insoluble in wat«.
precipitate,

to precipitate,

precipitating,

precipitated.



ABBREVlATIONa.

sol. , .

insol. . .

V. c. BOl.

.

V. EOl. .

m. sol. .

si. sol. .

V. si. sol.

V
c/.. . .

c. . . .

[°]
. .

L:! : :

At. w. .

Mol.w.or
M. w.

D. . . .

cor. . .

uncor. .

i.V. . .

V.D. . .

S.G. . .

S.G. V •

S.G. is
.

S.H. . .

S.H.V. ,

S.H.p. .

H.C. . .

H.O. V.

H.C. p.
H.F.

H.P. V.

H.P.p.
H.V. .

T.C.
S.V.

S.V.S. .

E.C. . .

C.E. (10°

to 20°)

S. . . .

S. (alco-

hol)

^D, "fee. .

E15Do*

Boo

Wd

soluble in.

insoluble in.

very easily

very
moderately
slightly

very slightly .

soluble in.

compare.
about.

a melting-point.

a boiling-point.

Hardness (of minerals).

Atomic weight.

Molecular weight.

Density.

corrected.

uncorrected.

in vapour.
vapour-density, i.e. density of a gas compared with hydrogen or air

Specific gravity compared with water.

„ „ at 10^ compared with water at 0°,

15° 4»

„ „ „ 12°
; compared with water of which the temperature is

not given.

Specific heat.

„ „ of a gas at constant volume.

„ „ „ „ „ pressure.

Quantity of heat, in gram-units, produced during the complete com-
bustion of the mass of a solid or liquid body represented by its

formula, taken in grams.
Heat of combustion in gram-units of a gram-molecule of an element or

compound, when gaseous, under constant volume.
The same, under constant pressure.

Quantity of heat, in gram-units, produced during the formation of the
mass of a solid or liquid body represented by its formula, taken in
grams, from the masses of its constituent elements expressed by
their formulae, taken in grams.

Heat of formation of a gram-molecule of a gaseous compound from the
gram-molecules of its elements under constant volume.

The same, under constant pressure.

Heat of vaporisation of a Uquid, i.e. gram-units of heat required to change
a gram-molecule of the liquid compound at B. P. into gas at same
temperature and pressure.

Thermal conductivity (unit to be stated).

Specific volume ; or the molecular weight of a gaseous compound divided

by the S.G. of the liquid compound at its boiling-point compared with
water at 4°.

Specific volume of a solid ; or the mass of the solid expressed by its

formula, taken in grams, divided by its S.G.

Electrical conductivity (the unit is stated in each case).

Coeflicient of expansion (between 10° and 20°).

Solubility in water

„ ,, alcohol

r of a gas = volume dissolved by 1 volume of water.

J of a " ""liquid or solid = number of grms. dissolved by

1100 grms. of water. In both cases the temperature
is stated.

Index of refraction for hydrogen line fi.

„ „ „ sodium „ »,&c.
_

Molecular refraction for sodium light, i.e. index of refraction for line d
minas one, multiplied by molecular weight, and divided by S.G. at 15°

compared with water at 0°.

The same ; S.G. being determined at lS°-20° and referred to water at 4°.

The same for line of infinite wave-length, index being determined by
Cauchy's formula (Briihl's Ea).

Specific rotation for sodium light.

„ , „ neutral tint. [«] = — x -. a= observed rotation forpa
100 mm. of liquid. i = S.G. of liquid. |>== no. of grammes of active

substance in 100 grammes of liquid.



ABBREVIATIONS.

AC
Bz
Cy
Et
Me
Ph
Pr
Pr
E, R'
prim
tec

UrL
n .

m, o,p
c

i

s

It

B ,

y I

M. M. Molecular ma;;aetic rotatory power =
^ ,„'xm'

' wherem = moleoulsr

weight of the body of 8.G. = d, o = angle of rotation under magnetio

influence, a = angle of rotation of water under same influence, and

m' - molecular weight of water (18V

Acetyl C,n,0.
Benzoyl C-Hfi.
Cyanogen CN.
Ethyl C,H,. !

Methyl CH,.
Phenyl OsH-. f-in formulia.

Normal Propyl CH,. CH^. CH,. [

Isopropyl CH(CH3)j. /

i!tc. Alcohol radicles or alkylg.

primary.
secondary.

tertiary.

normal.
meta— ortho—para.

consecutive.

irregular.

Eymmetrical.
unBymmetrical.
pseudo.
attached to nitrogen.

Employed to denote that the substituent is attachied 'to a carbon atom
which is next, next but one, or next but two,' respectively, to the

terminal carbon atom. The end to be reckoned from is determined

by the nature of the compound. Thus CH,.CHBr.COaH is a-bromo-

propionic acid.

denotes that the element or radicle which follows it is attached to a ter-

minal carbon atom.
indicate position in an open chain, only.

indicate position in a ring only.

Used when a, $, &a. are employed in a sense different from the above,

e.g. (a)-di-bromo-camphor.

Baeyer's Nomenclature

:

benzene ring,

pyridine ring.

Thus (B. 1:3) dichloroqoinoline, means a meta-dichloroquinoline in

which the chlorine atoms are both in the benzene ring.

'While (Py. 1:3) dichloroquinoline, means a similar body, only the

chlorine atcms are in the pyridine ring. The numbers are counted
from two carbon atoms which are in different rings, but both united

to the same carbon atom.
denotes the central ring in the molecule of anthracene, acridines, and

azines.

means that the element or radicle ifpre'tfedes is in a closed ring.

,, „ „ „ „ not in a benzene ring.

denotes isomerism that ia not indicated by ordinary formulie ; thus maleie
acid may be called aZ2o-fumaric acid.

thio- . . denotes displacement of oxygen by sulphur.
snlpho- . „ the group SO,H, except in the word sulphocyanide.
snlphydro- „ the group SH.

Tribromonitrobenzene sulphonic acid [1:2:3:4:5] means that the three

bromines occupy positions 1, 2, and 3; the nitro- gi^oup the position 4,
and the eulpho- grcup the position 5.

' Denotes that the formula tc which it is aiSxed has not been determined by
analysis. But it by no means iollcws that formuls without this mark are those of
•nalysed compounds.

All temperatures are given in degrees Centigrade unless when specially stated
otherwise.

'Wave-lengths are given in 10-' mm.
FormuUe, when used instead oi names of substances, have a qaalits''' 'e meaning

,
only.

Thomsen'a notation ii used in thermochemical datA.

o,/3,7,&c.

1,2,8, &c.

W. {»).

(B.) . .

{Py-). '

{A.}

eso-

exo-

alio-



DICTIOMRT OF CHEMISTRT.

nrDIGO-CABBOXTLIO ACID t;. Indioo.
INSIOO-CAEMINE v. Indioo.
nrDIGO-STTLFHONIC ACID v. Ihdioo.
nroiGOTIlf£ V. Indioo.
INOIGO-WHIIE V. Indioo.
INDHEUCIITE «. Indioo.
nraiK CisHigNjO:. Foimed by the action of

potash npon isatyde, thio-isatyde, or di-thio-

isatyde ; formed also by heating isatan (Laurent,

A. Gh. p] 3, 471). Obtained also by boiling a
solution of dioxindole in glycerin for a long time
(Enop, Z. 1865, 273). Deep rose-coloured pow-
der or minute needles. Insol. water, v. si. sol.

alcohol and ether. Dissolves in H^SO^, forming

a red solution, whence it is ppd. unchanged by
water. A solution in concentrated alcoholic EOH
deposits black crystals, apparently either

OuHgEKgOj or, more probably, potassium indate

0„H,.KNA-
Si-bromo-indin GieH^rjNjO,. Formed by

the action of bromine on indin or on di-thio-

isatyde (Laurent). Formed also by heating di-

bromo-isatyde at 220° (Erdmann, /. ^. 22, 265).

Violet-black powder, si. sol. alcohol.

Di-cUoro-indin Gj^sCLiN^O,. Obtained by
heating di-chloro-isatyde either alone or with

alcoholic potash (E.). Dirty-violet powder ; insol.

water, alcohol, and HClAq. Forms a yellowish

solution in KOHAq, from which HOI ppts. yellow

Tetra-chloro-indin O^B^Cli'SJO,. Formed by
heating di-ohloro-isatyde either with alcoholic

potash or alone below 200° (E.). Dirty-violet

powder.
Di-nitro-indin C,bH8(N0j)jNA- Formed by

boiling indin or hydrmdin with HNO, (L.j.

Bright-violet powder, insol. water, v. si. sol. al-

cohol and ether. Forms a dark-brown solution

in KOHAq.
Indin di-snlphonic acid C,JH8(SOaH)^208 ?

Formed by oxidising hydrindin di-sulphonic acid

with HNO3, with KjFeOy,, with NaOCl, or even

by exposing it in alkaline solution to the air

(G. a. A. SchUeper, A. 120, 24). Bed deUquescent

crystals, v. sol. water, si. sol. alcohol, insol. ether.

Its solution dyes silk and wool scarlet. Ammo-
nium sulphide reduces it to hydrindin di-sul-

phonio acid. It forms a purple solution m
KOHAq, and on warming the solution it becomes

pale red, probably through assimilation of water.

On adding HCl to the pale-red solution a yellow

pp. is formed (C,eH,o(S03H),N,0, ?), which, when

heated, quickly changes to indin disulphomo

acid. Salts.—KjA"6aq: lustrous red needles.

^AgoA" : bulky brown needles.—BaA" 2aq

:

slender dark reddish-brown needles or crimson

VoIm III.

powder. M. sol. water, insol. BaCOjAq, alcohol
and cold HClAq.

Hydrindin 0,flJ^fli1 Formed by the ac-

tion of alcoholic potash upon indin, isatyde,

thio-isatyde, or di-thio-isatyde (Laurent, A. Oh.
[8] 3, 475). White, or pale-yellow powder or

needles (from alcohol), insol. water, si. sol. boiling

alcohol. Boiling HNO, converts it into a violet

powder. Hydrindin dissolves in warm aqueous
EOH, and on cooling there separate pale-yeUow
needles of a salt Oj^EL^iENjOs 3aq, which is

decomposed by washmg mih water, leaving
hydrindin.

Hydrindin disulphonic acid, so called,

0,jH,„(S03H)jjNjOj ? Formed by the action of

ammonium sulphide on indin sulphonio acid or

on isatin sulphonic acid (O. a. A. Schlieper, A.
120,20). Colourless radio-crystallinemass, which
becomes reddish when exposed to air. Y. e. sol.

water, m. sol. alcohol, insol. ether. In alkaline

solution it is oxidised by air to indin sulphonic

acid.—BaA"4aq: white scales, v. sol. water, v.

si. sol. BaCljAq.
Leucindin ^anlphonic aoid

C,eH,s(SO,H)jNjO,. Formed by boiling the pre-

ceding with baryta-water (G. a. A. Schlieper, A.

120, 33). White crystalline mass, v. sol. water,

si. sol. alcohol. Not reddened by the action of

air on its alkaline solutions. On evaporating

with HOlAq there is formed indin disulphomo

aoid.—BaA" 5aq : colourless crystals. Its solu-

tion is not ppd. by AgNOg tUl NH,Aq is added.

INSIFITBFUBIIl' is identical with Indirubm
V. Indioo.

INSIBETIN V. Indioo.

INDIBTXBIK V. Indioo.

INDIUM. In. At. w. 113-4. Mol. w. nn-

known, as VJ). of element has not yet been de-

termined. [176°] (Winkler, J. pr. 102, 273).

S.G.
'°'*° 7-11 to 7-147 (Eeioh a. Eiohter, J.pr.

93, 480) ; - 7-362, '— 7421 (Winkler, J.pr. 95

414 ; 102, 273). S.H. (0° to 100°) -05695 (Bffli-

sen, P. 141, 1). C.E. (0° to 100°) -0000459

(Fizeau, C. B. 68, 1125). Characteristic Unes in

emission-spectrum 4510-2, 4101-3, 4071-6, 4032-7,

3852-8, 3834-7, 3257-8, 3255-5, 3038-7, 3008,

2982-3, 2940-8, 2889-8, 2559-5, 2527-1, 2351-3,

2306-9 (Hartley, T. 1884. 102).

The observation of two indigo-blne lines in

the spark-spectrum of a specimen of the zine-

blende of Freiberg in 1863, led Beich a. Bichtet

to the discovery of indium {J. pr. 89, 441 ; 90,

175 ; 92, 480).

Occurrence.—In some zinc-blendes from Frei-

berg (c. -1 p.c), also from Durham (Flight, B, 10,

B



INDIUM.

2054), and from Bohemia (Eaohler, 3. pr. 96,

447) ; in eome Italian galenas (Denegri, B. 11,

1249); in various zinc ores (Tanner, J. 1874.

1227) ; in the fumes from zino-ovens (Bottger,

J. pr. 98, 26) ; in some tungsten ores (Hoppe-

Seyler, A. 140, 247).

Prepa/mUon.—Indium is more readily pre-

pared from zinc which has been made from
indium-oontaining blendes than from zino-

blende itself. The zinc is treated, for some days

at the ordinary temperature, or for a shorter

time at boiling temperature, with so much dilute

HjSOiAq or HOlAq that a small quantity re-

mains undissolved ; the residue contains In, with
some Zn, and Pb, Cu, Cd, As, and Fe. There'

are many methods for obtaining In from this

residue ; that of Bayer (A. 158, 372) is simple,

and yields very pure In. The residue is washed,
treated with a few drops of dilute H^SOjAq (to

remove any basic Zn salts), again washed
thoroughly with hot water, dissolved in HNOaAq
(any SnO^ which may be present is allowed to

remain), evaporated with excess of HjSOj until

all HNOj is removed, and treated with water

;

the solution now contains sulphates of In and
the other metals which may be present, but the

greater part of the FbS04 remains insoluble.

Large excess of NHjAq is added, whereby hy-
droxides of In and Fe are ppd. with small quan-
tities of hydroxides of Zn, Cd, Pb, and Ou; the

pp. is well washed and dissolved in the smallest

possible quantity of HClAq; the solution is boiled

after addition of NaHSOa until the smell of SO^
is almost gone; a basic sulphite of In,

2In20,.3S02, is thus ppd. as a fine crystalline

powder. The pp. is free from salts of On, Zn,
and Cd. If much Fe should have been present

in the original Zn, small quantities of Fe salts

may be ppd. by the action of the air during fil-

tration ; in this case ppn. should be conducted
in CO2, or the pp. should be dissolved in

NaHSOjAq, and re-ppd. by boiling. The pp.
may contain Pb salts and traces of alkali ; it is

dissolved in SOjAq, in which Pb sulphite is in-

soluble, after filtration In sulphite is ppd., free

from Na salts, by boiling (c/. Winkler, J. pr. 102,

273 ; Bottger, J. pr. 98, 26 ; E. E. Meyer, A. 150,

137. For methods of preparing In from zinc-

blendes V. Beich a. Bichter, J, pr. 89, 441 ; 90,

175 ; 98, 480 ; Weselsky, J.pr. 94, 443 ; Bichter,

J. pr. 94, 414 ; Stolba, D. P. J. 198, 223). The
ppd. basic In sulphite may be dissolved in

HjSOfAq; after boiling off SO,, addition of

NHjAq ppts. InO,H„ which when strongly
heated yields In^O,. In is obtained from the
oxide (1) by heating in a stream of pure H,
(2) by mixing with pure C, and heating to a very
high temperature, (3) by heating with an equal
weight of Na cut in small slices, under a layer of

fused NaOl in a porcelain crucible placed in a
larger Hessian crucible, decomposing the alloy

of Na and In so formed by water, and melting
with NajCOs (Winkler, J. pr. 102, 275). Bottger
(J. pr. 107, 39) recommends to ppt. In from so-

lutions in HjSOl by placing a stick of pure Zn
in the liquid ; he washes the ppd. metal with
water, presses it vrith the finger, then between
paper, and when quite dry fuses it under dry
KCN.

PropertifBS.—k silver-white, lustrous, ductile

metals softer than lead; leaves a mark when

rubbed on paper. Non-crystalline. Eleotnv

negative to Zn and Cd ; much less volatile than

these metals. Unchanged in air at ordinary

temperatures; but burns to In^O,, with blue-

violet flame and brownish fumes, when strongly

heated in air. Combines directly with CI, Br, I,

and S when heated. BoUiug water is not de-

composed by In. Soluble in dilute acids with

evolution of H and formation of salts In,X,

where X= SOi, 2NO3, &c.

The at. w. of In has been determined (1) by
synthesis of InjO, from In (Beich a. Bichter,

J.pr. 92, 484; Winkler, J. pr. 94, 8; 102, 282;
Bunsen, P. 141, 28) ; (2) by analyses of In^S,

(B. a. E., 1.0.) ; (3) by decomposing NaAuCl, by
In, and determining the An (Winkler, J. pr. 102,

212) ; (4) by determining the V.D. of InCl„

InCLj, and InOl (Nilson a. Pettersson, C. J. 58,

814) ; (5) by determining the S.H. of In (Bunsen,

P. 141, 1).

The atom of In appears to be monovalent
(in InCl), divalent (in InCl,), and trivalent (in

InCIj), in gaseous molecules; as the lower

chlorides are decomposed by water with forma-

tion of In and InCl, it is probable that in solu-

tions of its haloid compounds the atom of In ia

directly combined with at least three monova-
lent atoms. <

In is distinctly metallic ; with acids it evolves

H and forms salts. A few basic, and some
double, salts are known. In forms an ammonia
alum. InOaH, reacts towards acids as a iialt-form-

ing hydroxide. In is closely related to Al and
Ga, less closely to Tl ; it is also related to the

other earth-metals Sc, Tt, La, and 7b (v. Eabths,
METALS OP THE, vol. ii. p. 424). The investigation

of In compounds is as yet far from complete.
DetecUon and Estimation.—In salts colour

the flame blue-violet. Hoppe-Seyler (A. 140,

247) boils c. 1 gram of an In ore with aqua regia,

neutralises by soda, filters, adds Na acetate, and
ppts. by HjS ; he dissolves the pp. in acid, and
reppts. ; the In^S, is then tested in the flame
after moistening with HClAq. The spectral-

lines 4510^2 and 4101*3 are very characteristic.

Boiling with NaHSO, causes ppn. of a fine crys-
talline pp. 2In20,.8S02.8H20 ; this salt is used
for the estimation of In.

Indium bromide. InBr,. White crystalline

tablets, V. sol. water ; formed by heating In in a
stream of CO, charged with Br, and subliming
(E. Meyer, A. 150, 429). V.D. not determined.

Indium chlorides. In combines with CI in
three proportions, forming InCl, InCL, and
InCl,.

iNnrOM MONOOHLOEIDE. luCl. Mol. W. 148'77.

V.D. at c. 1100°-1400° =78-16 (NUson a. Pet-
tersson, C. J. 53, 821). Obtained as a reddish
black, vitreous, radiated, crystalline mass, by
distilling InCLj (g.ti.) on to In (rather more than
the calculated quantity), heating for a little in a
sealed tube, and distilling in a stream of CO,
(N. a. P., he). When melted InCl forms a dark-
red liquid, in thick layers appearing almost
black. Deliquescent ; gradually decomposes in
moist air, and quickly in water, to In and LiGl,.

lUDIUM DIOHLOBIDE. InCl,. Mol. w. 184'14.
V.D. at 1000°-1400'' = 99-62 (Nilson a. Petters-
son, 0. J. 58, 820). White radiated crystals, ob-
tained by heating In to its melting-point in a
currnnt of dry HCl free from air until an amber-
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coloured liquid is obtained, and removing any
adhering HCl by heating in dry air-free COj.
Unchanged in dry air, but deliquesces in ordi-
nary air. Decomposed by water to In and InCLAq
(N.a.P., J.C.).

Indtom tbichlobidb. InOl,. Mol. w. 219-61.
V.D. at c. 850^ = 106-9 (NUson a. Pettersson, O. J.
S3, 818) ; at bright-red heat V.D.= 113-88 (V. a.
C. Meyer, B. 12, 611). InCl, does not appreciably
volatilise at 440°; at c. 600° volatilisation is

slow and y.D. is rather higher than that cal-
culated for InOlj ; the normal V.D. is attained
between 600° and 850° ; at temperatures towards
1000' dissociation begins, probably into CI and
InClj or InCl (N. a. P., Ix.). InCl, is prepared by
heating In or amixture of In203withG,inastream
pf dry CI. Nilson a. Pettersson heated molten In
in dry air-free HCl, and then gently heated the
InClj thus formed in air-free, dry, CI, and finally

distilled in a current of dry, air-free, COj. White,
lustrous tablets, deliquescent ; sol. in water with
production of heat ; the solution may be evapo-
rated on a steam-bath almost unchanged, but at
higher temperatures decomposition occurs,
probably with production of oxychlorides.

InCl, combines with ECl, NaCl, LiCl, and
PtCl, to form crystalline double salts (B. Meyer,
i.. 150, 144 ; Nilson, B. 9, 1059). The compound
2inCl3.6ECl.3H2O separates in quadratic crystals

from a solution of the mixed salts in proper
proportions on evaporation.

Indium cyanide v. vol. ii. p. 332.

Indium hydrogulphide. The white pp. pro-
duced by adding NH, sulphide, or EH3, to solu-

tion of an In salt, after addition of tartaric acid

and NHjAq, is probably a hydrosulphide ; when
dried, H2S is evolved and In2S3 remains (B.

Meyer, A. 150, 429).
Indium hydroxide v. Indi/wm oxides and

hydroxide.
Indium iodide. Inl,. V.D. not determined.

Yellow, crystalline; very hygroscopic; may be
distilled in dry CO, ; easily melted to a dark-

reddish-brown liquid. Prepared by heating In
in I vapour (B. Meyer, A. 150, 144, 429).

Indium oxides and hydroxide. In forms
two oxides, InO and lUjO, ; the Y.D. of neither

has been determined; the existence of inter-

mediate oxides is probable. In20, forms at

least one hydrate In203.3H20. The oxides are

basic; only salts corresponding to In203 have
been isolated, although the lower oxide is said to

dissolve in dilute acids without decomposition

into In and lUjO,.

Indium monoxide. InO. Mol. w. unknown,
as the oxide has not been volatilised. Obtained

by heating lUjO, in H at c. 300° until the oxide

becomes almost black and water is no longer

evolved. Forms a light, loose, powder, which

quickly oxidises to yellow lUjO,, if brought into

air before it is quite cold. Very pyrophorio.

InO is changedby cone. HNOjAqto InSNOjWith

evolution of NO ; dilute acids dissolve it slowly

without apparent formation of In^O, or In

(Winkler, J. pr. 94, 1; 96, 414; 98, 344; 102,

873).
Indium sbsquioxide. lafi,. Mol. w. un-

known as the oxide has not been volatilised.

8.G. 7-179; S.H. (0'-100°) -0807 (Nilson a.

Pettersson, B. 13, 1459). Obtained by ppg. solu-

tion of an In salt by NH,Aq, washing and heat-

ing the pp. ; or by heating In to full redness in
air ; also by strongly heating In carbonate or
nitrate. A yellow powder; becomes brown on
heating but yellow again when cold. (It is

doubtful whether pure lUjOj is yellowish or
white.) Very infusible; reduced to metal by
heating with 0, or in H, or with Na ; reduction
in H begins at c. 190°-200°, and at 0. 300° InO
is formed (v. svpra). Soluble in acids, quickly
on heating, forming salts Inj3X (X-SO,, 2N0„
Ac).

Oxides intermediate between InO and ln,0,
possibly exist. By heating lUjO, in H to 0. 200°,
a greyish-blue body is obtained probably ln,0,;
at c. 230° a green substance, probably ^,0,
remains (Winkler, Z.e.).

Indium HyDnoxiDE. InO,H, or In20,.3H,0.
Formed by ppg. a solution of an In salt by
NH,Aq, washing the pp. and drying at 100°. The
pp. by NH3Aq is gelatinous and resembles
AIO3E, ; in air it dries to homy semitransparent
Imnps. Insol. in NH,Aq, easily sol. in EOHAq
or NaOHAq; dissolves in acids to form salts

In23X (X = SO„ 2NO3, &o.). A series of very
unstable hydrates of Ii^O, probably exists (c/.

Carnelley a. Walker, C. J. 53, 88).
Indium oxybromide. The white amorphous

solid formed by heating In20, in Br vapour is

probably an oxybromide ; this substance is said

not to be decomposed by heating with acids or

alkaUs (B. Meyer, A. 150, 137).
Indium oxychloride. When In01,Aq is

boiled down to dryness, the white residue is pro-

bably an oxychloride.
Indium salts. Not many salts of In have been

isolated and examined. They are obtained by
dissolving In or InO^H, in acids, and evaporating

;

and in some cases by ppn. from other In salts

in solution. The chief salts are the carhonate,

nit/rate, suVphate, and a basio aulipMte (v. Oab-
BONATES, NiTBATEs, &c.). The Sulphate forms an
ammonia alum, In2(SO,),.(NH<)2S04.24H20

;

but with E2SO4 and Na^SO, it forms double sul-

phates In2(S0,),.E2(Na2)S0,.8H20.
Indium sulphide. In2S|. Mol. w. unknown

as compound has not been gasified. Obtained by
ppg. a neutral or feebly acid solution of an In
salt by H2S, and drying the pp. ; siao by heating
together In and S, or lUjO, and S. A yellowish-

grey solid. If lUjO, is heated with S and Nb,C0,
and the fused mass is treated with water, Ui,S,

remains as lustrous tablets resembling mosaic
gold (Winkler, l.c.). lUjS, is infusible ; with aoids

it gives In salts and HjS (Belch a. Bichter, Zc).

Heated in air it is burnt to In^O,. According to

Winssinger {Bl. (2) 49, 452) lUjS, is obtained in

aqueous solution in a coUoidal form, by passing

HjS into InOjH, suspended in water ; the dark-

yellow liquid thus obtained can be freed from
HjS by boiling ; it is coagulated by acetic acid

and also by salts. For reactions of alkali sul-

phides with In salts v. B. Meyer, l.c.

Potassmm, and sodmm, indium sulphides,

E,S.In,S, ; Na2S.In2S,. Formed by fusing together

1 pt. lUjO,, 6 pts. S, and 6 pts. KfiO,orNafiO,.
The E salt remains as hyacinth-red quauratic
tablets on lixiviating the fused mass with water

;

the Na salt goes into solution and separates on
standing as Na2lD2S4.H,0 which on drying gives

Na,Ia,S, (B. Schneider, Jl or. [2] 9, 209).

M. M. P. M.
b3
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INDOGEKIC ACID v. Ihdoxtuc acid.

INDOQENIDE OE BENZOIC ALDEHYDE

0„H„NO i.e. O.H,<^°>C:OH.C;a5. Bemyh

idene ^-indoxyl. [176°]. Obtained by heating

indoxylio acid with behzaldehyde (Baeyer, B. 16,

2197). Long flat orange needles. Sol. alcohol

and chloroform to yellowish-red solutions, which
have a yellowish-green fluorescence. In H^SO,
and strong HCl it dissolves with a deep-red

colour ; in alcoholic KOH with a greenish-blue,

which gives the indigo spectrum.
/a)-INDOGEmDE OE il^-ISATIN is Indibcbin.

(i3)-Indogenide of ;|i-isatiu is iNsiao.

Indogenide of ethyl-ip-isatin is Ethyl-mM-
rubin V. Indioo.

IND06ENIDE OE f-ITITIlO-BENZALDE-
HYDE CsHioNjOj i.e.

C.H,<^°>0:CH.C,H,{NO^. p-Nitro-benzyl-

idene-^-indoxyl. [273°]. Formed by adding an
acetic acid solution of ^'-nitro-benzaldehyde to

an aqueous solution of indozyl acidified with

HCl. Bed needles (Baeyer, B. 16, 2199).

INPOGENIDE or PYEUVIC ACID C„H,NO,

t.«. C.H,<;^°>0:CMe.CO^. [197°]. Pre-

pared by adding HCl to an aqueous solution of

indoxyl and pyruvic acid (Baeyer, B. 16, 2199).

Bed needles. Easily soluble in alcohol and
acetone. Dissolves with a red colour in alkalis,

with a blue colour in cone. H^SO^.
IHDOINE V. Indioo.

INDOLE 0,H,N t.e. CsH,<^]^CH. KetoU.

Mol. w. 117. [62°]. (254°) (Ciamician a. Zatti,

B. 22, 1980). V.D. 4-45 (calo. 4-05). Occurs in

small quantity in human excrement (Brieger,

J.pr. [2] 17, 133).

Formation.— 1. By passing the vapour of

oxindole over heated zinc-dust (Baeyer, A. 140,

295 ; Suppl. 7, 56 ; Engler a. Janecke, B. 9,

1411). — 2. By distilling with zinc-dust the
yellow product of the action of tin and HCl on
indigo (B.).—3. By fusing o-nitro-cinnamio acid

with EOH and iron filings (Baeyer a. Emmer-
ling, B. 2, 679 ; ^. [2] 6, 213 ; Beilstein a. Kuhl-
berg, A. 163, 141).—4. Formed to the extent of

6 p.c. in the passage through a red-hot tube of

di-ethyl-o-toluidine, in less quantity from di-

methyl-o-toluidine, in small quantity from
methyl-ethyl-aniUne, ethyl-acetanilide, and di-

ethyl-anUine, and in trace only from ethyl-

aniline when subjected to like treatment (Baeyer

a. Caro, B. 10, 692, 1262).— 6. By digesting

albumen with pancreas and water at 40° to 45°

for several days (Nenoki, B. 8, 336 ; Kiihue, B.
8, 206). According to Harris and Tooth (/.

Physiol. 9, 220) its formation is due to a special

micro-organism.— 6. By distilling albumen (Ipt.)

with KOH (8 pts.), the yield being about -25 p.c.

(Engler a. Janeoke, B. 9, 1411 ; Nenoki, J.pr. [2]

17, 98).—7. By distilliiig (3,4,l)-nitro-propenyl-

benzoie acid with lime (Widmann, B. 15, 2552).
8. By boiling aniline with di-chloro-acetic alde-

hyde or with di-chloro-di-ethyl oxide (Berliner-

blau, M. 8, 180).—9. By heating eu-chloro-o-

amido-styrene with NaOBt at 165° (Lipp, B. 17,
8067).— 10. Together with ethane, ethylene,
and propylene, by the distillation of o-cumidine

CsH,(NHi,)(C,H,) over red-hot PbO (Fileti, O.

18, 881).—11. By the dry distillation of o-tolyl-

oxamio acid (Mauthner a. Suida, M. 7, 238).

—

12. From phenyl-ethylene diamines by succes-

sive oxidation with CrO, and distillation over

zino-dust (Prudhomme, BZ. [2] 28, 558).—13. By
fusing oarbostyril with potash (Morgan, 0. N.
36, 239).—14. In small quantity, by heating the

phenyl-hydrazide of pyruvic acid with ZnCl, at

200° (B. Fischer, B. 19, 1567).—16. By distilling

calcium phenyl-amido-acetate with calcium

formate (Mauthner a. Suida, M. 10, 253).

Frepwration.—1. By heating aniline (50 g.)

with an equal volume of water with inverted

condenser and gradually adding di-ohloro-ether

(25 g.). After boiling for an hour the excess of

aniline is distilled off, and the Tesidue heated
for 5 hours at 220° (Berlinerblau, M. 8, 180).—
2. By distilling a mixture of calcium phenyl-

amido-acetate with calcium formate, extracting

the distillate with ether, shaking the ether with
dilute acid to remove aniline, evaporating, and
distilling with steam. The indole is purified by
conversion into the picrate. The yield is 5 p. c.

of the theoretical quantity (M. a. S.).

Properties.—Colourless laminee ; m. sol. hot
water, v. sol. alcohol, ether, and ligroiu. Beadily
volatile with steam. An alcoholic solution,

acidified by HGl, dyes pine-wood yellow. Has
a peculiar, but not very powerful, odour. It is

a very weak base ; with cone. HClAq it forms a
sparingly soluble salt, decomposed by boiling

water.

BeacUons.—1. Suspended in water and sub-

jected to the action of ozonised oxygen indole

is converted into indigo and resinous products
(Nencki, B. 8, 727, 1617). Indigo appears in
the urine after subcutaneous injection of indole.

2. Aqueous CrO, yields a bulky violet-brown

pp., insol. ether, chloroform, and benzene, si.

sol. alcohol, forming a red solution, sol. cone.

HClAq (E. a. J.).— 3. Heated with Mel it gives

di-methyl-quinoline dihydride (Ciamician a.

Zatti, B. 22, 1980).—4. When to an aqueous
solution of indole there is added a few o.o.

of HClAq, and then a large quantity of
fuming HNOj (previously partially freed from
nitrous fumes by evaporation), a red pp. is

formed which may be purified by solution in
alcohol and precipitation by adding ether. This
substance, so-called nitroso-indole nitrate
C,jH,3(NO)N2HNOa, forms minute red needles,
V. si. sol. water and ether, v. sol. alcohol, nearly
insol. dilute nitric acid. It detonates sharply
when heated. Alcoholic ammonium sulphide
reduces nitroso-indole nitrate to so-called hy-
drazo-indole C,bH,jN, (?), which forms yellow
needles, sol. alcohol and ether, melting at 140°
to a deep-blue mass. Acids and alkalis convert
it into a dark-brown colouring-matter termed
azo-indole by Nencki.

Picrate 0sH,NC,Hj(N0j)30H. Long red
glittering needles.

Acetyl derivative CbHjNAo, [183°].
From indole and AOjO at 190° (Baeyer, B. 12,
1314). Long needles (from water) or four-sided
pyramids (by sublimation).

y C.CO.CH,
(;8).Acetyl-indole OjHZ 5>0H . Methyl

\nh
indyl ketone. [190° cor.]. Obtained by heating
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lAdole (a]).earbozylio acid, preparedfrom methyl-
ketole, with ten times its bulk of AcsjO for 7 hours
at 220° (Carlo Zatti, Bend. Accad. Line. [4] 4,
184; B. 22, 662). White needles. Sublimes in
colourless plates ; b1. sol. cold, v. sol. warm water
and benzene; may be extracted from its aqueous
solution by ether. Gives indole when heated
with cono. HClA.q. It readily yields an oxim
and an oily phenyl-hydrazide. Potash fusion
converts it into indole (;3)-carboxyUc acid
[214°] identical with that obtained by oxidising
skatole.

Piorato. [183°]. Needles; b1. sol. cold
benzene.

Oicim OjHjCCNOHjMe. [144°-147°]. White
needles.

CCO.CHj
Di-acetyl-indole CaH^^CH . [147°-15a°].

N.CO.CH3
Prepared by heating indole (a)-carboxyhc acid
with ACjO and separated from the preceding by
its greater solubility in water containing KagCOa
and in boiling benzene (Zatti). Needles' (by
sublimation) ; si. sol. boiUng water. When
boiled with aqueous KOH or E^COj it yields

(j3)-acetyl-indole.

Beferences. — Di - ohlobo - indole. Benzyl -

INDOLE, Methyl-indole, Meihtl-kihyl-indole,
Ethyl-indole.

Isoindole is Di-pbenyl-fybazihe (q. v.).

Sl-indole v. IndoUne under Indioo.

Ketin-indole CgHjNO ? Obtained by treating

di-ohloro-indole (chloro-oxindole chloride) with
HI dissolved in EOAc, passing in SO,, and ppg.
With NaOH (Baeyer, B. 12, 1313). Amorphous;
insol. NaOEAq, t. sol. alcohol and ether. Not
volatile with steam. Its solution in HOAc
mixed with HCl colours pine-wood red. On dry

distillation it yields indole.

INDOLE (a)-CAIlBOXYLIC ACID C„H,NOj

i.e. C,H,<^g>O.CO,H. [201°].

Formation.—1. By heating the phenyl-hy-

drazide of pyruvic ether with ZnOLj at 195°

(E. Fischer, B. 19, 1567 ; A. 236, 140).—2. By
fusing. (a)-methyl-indole (methyl-ketole) (1 pt.)

vrith KOH (15 pts.) ; the acid being ppd. by
HjSO, from the dissolved product; the yield

is over 50 p.o. (Ciamician a. Zatti, Bend,
Accad. Line. [4] 4, 746).—3. From acetyl-(o)-

methyl - indole OaH,<^jj^g^CMe by potash

fusion (Ciamician a. Magnanini, B. 21, 673).

Properties.—Needles (from water). M. sol.

hot water and benzene, v. sol. alcohol and ether.

May be sublimed in plates, but suffers partial

decomposition thereby. At 230° it splits up
into indole and COj. Pine wood acidified with

HCl is not coloured yellow by it. With isatin

and HjSOi it gives a reddish-violet colouration.

It forms a picric acid compound crystallising in

Blender golden needles. Its Ba salt is soluble.

Ao,0 at 220° forms. (/3)-acetyl-indole and di-

acetyl-iudole.

Anhydride CisHuNjOa i.e.

.CH:C.CO.N ,,

C.hZ / / >CA. [312°-315°]. Mol.

'\N—CO.C:CH^
w. Confirmed by Baoult's method (Magnanini,

B. 22, 2503). Formed by boiling the acid with

AojO using an inverted condenser. Tellow
needles.

Methyl-ether MeA.'. [152°], Needles.
Indole (i3)-carbozylic acid

CeH^<°|J^°^)^CH. [214°]. Formed by fus-

ing ()3)-methyl-indole (skatole) with KOH (Cia-
mician, Magnahini a. Zatti, B. 21, 673, 1929).
Obtained also by fusing (;8)-acetyl-indole with
caustic potash (Zatti, B. 22, 664). Plates (from
water), decomposed on fusion. SI. sol. benzene
and boiling water, m. sol. alcohol and ether,
almost insol. ligroin. Its aqueous solution,

evolves COj on boiling., With isatin and HjSO,
it gives a brownish-violet colour. Its ammonium
salt gives pps. with OuSO, and with FeCl,. It
does not yield a picric acid compound.

Indole di-carboxylic acid

C02H.C,H^<^g^C.C0jH [above 250°]. Ob-

tained by saponifying its acid ether, which is

formed when CO^Et.CeHj.N^iCMe.COjEt, the
product of the condensation of hydrazido-benz-
oic ether with pyruvic ether, is heated with zinc-
dust (Eoder, A. 236, 169). Slender needles, sol.

hot alcohol and acetic acid, si. sol. ether and
water. Does not colour pine wood. Decomposed
on fusion giving ofC CO, and yielding a product
that behaves like indole towards pine wood.

Mono-ethyl ether MBA.". [250°]. Yellow
needles (from HOAc).

INDOLES. Alkylated derivatives of indole may
be formed synthetically in the following ways :

(a) By removal of NH, from the phenyl-hydra-
zides of ketones, aldehydes, or ketonio acids.

Thus with the phenyl-hydrazide of acetone

C„HAH:0Me,=NH3H-0„H,<^]^CMe, and

in like manner from the phenyl-methyl-hydra-,
zide of pyruvic acid CjH5NiMe:CMe.C02H=

NH, + CeH4<^^^g^C.C0jP (E. Fischer, A. 236,

116). (i>) By elimination of NH, from alkylated
di-pyrroles :

—

0(0sH,) — CH—CH 0(CjH,)

II II II

CH—NH—CH—OH—NH—CH
C(C,H,)=CH-C-C(C,H,)^

-NH,+
I II

^CH
• CH = CH-0—NH —^

(Dennstedt, B. 21, 3429). (c) By heating (j8)-

bromo-j3-acetyl-propionia acid with aromatic
amines (Wolff, B. 21, 3360). Thus o- or p-
toluidine gites tri-methyl-indole ; (;3)-naphthyl-

amine gives di-methyl-(;3)-naphthindole ; while
ethyl-aniline forms di-methyl-ethyl-indole

:

C^Hs-NHBt -I- CH,.C0.CHBr.CH,.C02H

= HBr + H,0 + CO, + C,H^<^^^^CMe.

Indoles may be converted by alkyl iodides into

derivatives of quinoline dihydride

:

p„ .CH:CMe
C,H,<^g>CH-l-3MeI =C.H/ | -fSHI.

INDOLINE V. Indiqo.

INDONAPHTHENE.

^NMe.CH,

The hypothetical hy-

drocarbon CgH, or CjH4<^„-g- ^CHwhich stands

in the same relation to indole that naphthalene
stands to quinoline (Baeyer a. Perkin, jun., B. 17,

122). The name i/ndene has also been proposedfor
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thesamehydrocarbon (BoseT,^.S47,l32) ; v. also

Methyii-indonapbihene. Besides the methods
mentioned below,indonaphthene derivativesmay
be formed by condensation of naphthalene de-

vCO . CO
livatives. Thus C,H,c^

{ , a product of

^CHCLCCa,
the chlorination of (j3)-naphthoquinone is con-

verted by cold aqueous KaOH into

yO(OH).COjH
0;E,C >0CL (Zincke, B. 20, 2894) which

\CHC1
may be oxidised by chromic acid to

o.h«<Shoi>°<^»- P8°J-

INDONAPHTHENE OIHYSBIDE CAB-
BOXYLIC ACID C,„H,.0, i.e.

C^4<^S^^CH.C02H. Sydrimdonaphthme

carboxylic acid. [130°]. S. -833 at 100°.

Formaticm.—1. By heating the correspond-

ing di-carbozylic acid until the evolution of CO,
has ceased, and distilling the product (Baeyer a.

Perkin, jun., B. 17, 122).—2. By the action of

(1 mol.of) ai-di-bromo-zylene(o-xylylen'ebromide)
npon aceto-acetic ether (1 mol.) and NaOEt (2

mols.) and saponification of the product with alco-

holic EOH (Scherks, B. 18, 378).

Properties.—Colourless needLes (from water)

;

may be distilled when quickly heated. SI. sol.

cold water. On oxidation with KMnO^ it yields

phenyl-glyozylic acid. It forms a bidky white
silver salt, sU sol. hot water.

Indonaphthene dihydride dicarbozylic acid

CA<p^C(CO^);. [199»]. Formed by the

action of di-u-bromo-o-xylene on malonic ether (1

mol.)and XaOEt (2 mols.) in ether (Baeyer a. Per-

kin, jun., B. 17, 122 ; Perkin, jun., C. J. 53, 7)

;

the resulting ether being saponified. Trimetric

plates ; m. sol. hot water, alcohol, and ether, si.

sol. cold water. When heated above 200° it

gives ofE CO2 and leaves the mono-carboxylio
acid.—^AgjA." : white amorphous pp. becoming
siystalUne ; si. sol. water.

INBONAFHTHOaUINONE 0,^,0^ i.e.

0^,<gQ>CHj. [131°]. Di-keto4ndonaph-

thene. Di-keto-hydrmdene. Formed by warming

its carboxylic ether C,H,<^Q>CH.COjEt with

alkalis (Wislioenus, A. 246, 351). Best obtained
by acidifying an aqueous solution of the sodium
derivative CgHttC^OjiCXa.CO^t, extracting with
ether, and leaving the ethereal solution to stand,
when CO2 is given off.

Properties.—Small needles (from benzene-
ligroin) ; v. sol. hot alcohol and benzene, m. sol.

ether and hot ligroin, v. si. sol. cold ligroln and
water. Dissolves in alkalis with intense yellow
colour.

Beactions.—1. Qives aphenyl-hydrazide

OA<rg(^'™^)>CH, [163°] crystaUising in

yellow needles, insol. water and ligroin, v. e. sol.

ether and benzene. With phenyl hydrazine at
100° it gives rise to a di-phenyl-hydraaide

OA<c(N^hj>''^" which forms flesh-

coloured plates [171°], and when dissolved in
H,SO, ib 3<)loured deep bluish-green hf FeCl, (W.

Wislioenus a. Kotzle, A. 262, 73).—2. Forms ft

nitroso-derivative C.H,<qq>C:N0H

[198°] crystallising from HOAo in triangular

plates.—3. Benzoic aldehyde at 120° forma

Oja«<^Q>C:OHPh [150°].— 4. Gives with

bromdm a compound C,H«<^Q>OBrj [177°]

crystallising in plates, m. sol. hot alcohol

and H04c, t. sol. ether and CS, (c/. Zincke,

B. 20, 3216). This di-bromo-derivative,
which is iuso formed by the action of

>C0 CNHj
bromine on O^jC II

^^d on

,C0 C.NH,
-CBr

C^/
II

\C(NH).0H

^C(NH)-

, is converted by the action

of alkali into bromoform, phthalic acid, and the

compound O^.^QU'^'^OBr [118°], whence

Br forms again the original CgH,^^A^CBr„

while CI forms C.H,<;;^°>0CLBr [147°]

(Zincke, B. 21, 2394). The corresponding

CJH.<^^Q>CCl2 [125°] is formed by the action

/CO . CO
of chlorine on C,H.^ I dissolved in

\ccij.ccij
aqueous Na^CO,.

Indonaphthoqninone carboxylic ether

CjH,<;^Q>CH.CO»Et. [78°]. Formed by the

action of NaOKt (2 mols.) on phthalic ether

(1 mol.) and subsequent treatment with acetic

ether, the product O.H,<^^CNa.CO^t
being treated with dilute KjSO, (Wislicenus, A.
246, 349). Slender yellow needles, insol. water,
v. e. sol. alcohol, ether, benzene, and ligroin.

FeCl, colours its alcoholic solution deep red.

Dissolves in aqueous NajCO,, expelling CO,.
If its alkaline solution be boiled and then acidi-

fied CO, is evolved and indonaphthoqninone libe-

rated. It forms a phenyl-hydrazide. If its acid
solution is boiled with water there is formed
C„H,|,Oa, which dyes wool violet-red and forms
crystaUine C„H^rO, [196°] and C,,H8Br„0,
[242°].

Salt s.—Ci^HgO^Na aq : yellow needles (from
water). Gives with Mel the compound

0,EC,^^Q^CMe.CO^t, crystaUising in prisms

[74°] ; V. e. sol. alcohol and ether, insol. water,
sol. NaOHAq with rose colour.—(C^HsOJjCu

:

green crystals (from alcohol).

INLONE. The ketone 0^4<^£^CH, a

number of the haloid derivatives of which hare
been described by Boser {A. 247, 132). Indone
may also be viewed as the anhydride of Di-on-
raDONAPHIHENE.

INDOPHAHE CaH,.N,0,. A blue substance,
resembling indigo, produced, together \rith naph-
thyl-purpurio acid, by adding a hot concentrated
solution of ECy (45 g.) to di-nitro-naphthol

(30 g.) dissolved in boiling water (2 litres) to
which just enough NH, has beeil added to effect
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solution (HlaBiwetz; Sommaruga, C. O. 1871,
617). Violet mass with green lustre ; insol.

water, alcohol, ether, benzene, and CS, ; m. sol,

H^SO, and hot HOAo, forming purple solu-

tions. May be sublimed. Nitrio acid converts
it into a brownish-red body, soluble in alkalis.

Ferrous sulphate mixed with lime reduces it.

Aqueous KOH forms C22HgKN404aq, a body
greatly resembling indigo; NaOH acts in like

manner.

INDOPHENIN (C,2H,N0S)x. Formed by
shaking isatiu (1 pt.) with HjSO, and benzene
that contains thiophene : CiHjNOj + OjHjS =
HjO + C,jH,NOS (Baeyer, B. 12, 1309 ; 16, 2188

;

18, 2637 ; V. Meyer, B. 15, 2893 ; 16, 1465 ; P.

Meyer, B. 16, 2269 ; Gumpert, J. pr. [2] 32,

278). Blue powder, which exhibits a coppery
lustre when rubbed, or small needles (from alco-

hol-phenol). Insol. water, benzene, and ligroin,

V. si. sol. alcohol, ether, and CS,, si. sol. HOAc.
In H^SOi it forms a blue solution, whence it is

ppd. by water. Cannot be sublimed. May be re-

duced by zinc-dust and HOAc to a colourless

body which is re-oxidised to indophenin on ex-

posure to air. Bromo-, di-bromo-, and methyl-

indophenins may be formed in like manner by
using bromo-, di-bromo-, or methyl-isatin in

place of isatin in the above preparation.

INSOFHENOLS. Quinonimides oftheformula

OjH4<'ij5',^, where R' is an aromatic radicle

containing hydroxyl {cf. Indamines). Thus when
a mixture of di-methyl-p-phenylene-diamine and
(a)-naphthol is oxidised with NaOOl or Kfivfi,
there is formed the dark-blue indophenol

.NMe^Cl
OaH.<

I

(Pabst, Bl. [2] 38, 161);

\N.C,„H,.OH
while ^-amido-phenyl-piperidine mixed with

phenol and oxidised by KaFeCy, forms a similar

/N.0,H,„C1
body CJ3.X I

(Lellmann a. Geller, B.

M.CAOH
21, 2288).

INLOXAWTHIC ETHEE C„H„N04 t.e.

O.H,<^°>C(OH).004Et. [107°]. Prepared

by the careful oxidation of indoxylic ether

with FojCla (Baeyer, B. 15, 775). Yellow

needles or monochnio prisms. Sol. water

and ether. On further oxidation it gives

COiH:.OeH4.NH.CO.C02Bt. On reduction it is

reconverted into indoxyUo ether. Decomposed

by alkalis with formation of anthranilic acid.

mtrosamine C„H,„(N0)N04. [113°].

Light-yellow needles or tables. Sol. alcohol and

ether, si. sol. water.

INDOXYI 0,H,N0 i.e. 0„H,<^g^>>OH

(stable form) or 0„H4<^^>CH, (transition

form). . ^ . .

Wcyrmatum.—1. By warmmg potassium m-

doxyl-sulphate with HCl or H^SO^.—2. By heat-

ing indoxylic acid alone or with HaSO, (Baeyer,

B. 14, 1744).—3. By boiling o-nitro-phenyl-ace-

tyiene with acid ammonium sulphite, and treat-

ing the product with zinc-dust and ammonia

(Baeyer, B. 15, 56).—4. By reducing isatogen-

Bolphurous acid with zinc-dust and ammonia.

Properties,—Oil. Not volatile with steam.

In the pseudo-form CjH4.^h.Vf^0Hj it is not

known in the free state, but di-substitution pro-

ducts of iff-indoxyl are stable. . Nevertheless in-

doxyl forms condensation products, called in.-

dogenides, vrith bodies containing a CO group,
in which reactions it must be supposed &;st to

change into the pseudo-form.
BeaoUons.—1. In alkaline solution it is

rapidly oxidised in the air to indigo. FeCl,
forms a white amorphous body, which is imme-
diately converted by HCl into indigo (B. Bau-
mann a. Tiemann, B. 13, 415).—2. Indoxyl is

not affected by HjSOi or cone. HClAq, but dilute

HClAq converts it into an amorphous red sub-

stance.—3. A solution in HjS04 treated with o-

mtro-phewyl-propioUc add gives indoin.—4. On
warming with a solution of Na^COg and o-nitro-'

phenyl-propiolic acid, indigo is produced.—5.

By the action of Na^COa upon an alcoholic solu-

tion of isatin and indoxyl there is formed indi-

rubin, while with bromo-isatin the product is

bromo-indirubin (Baeyer).— 6. Bromine gives

tri-bromo-aniline (E. Baumann a. Tiemann, B.
12, 1192).—7. In alkaline solution KjS^O, forms

indoxyl-sulphuric acid.—8. Diazo-heneene chlor-

ide forms C.H.<^(^^\j>CH? [236°] (Baeyer,

B. 16,2190).

mtrosamine CeH,<^(£QKoH. Formed

by the action of nitrous acid on indoxyl (Baeyer,

B. 16, 2188). Slender yellowish needles. When
boiled with HCl it gives indigo.

Isordtroso- derivative of ^-indoxyl

C5H4<[^g>C:N0H. See oxim of >|'-isatis.

Ethyl derivative OsH^^^^g^^CH.

Formed by heating the ethyl derivative of in-

doxylic acid. Oil ; volatile with steam. Smells

like indole, and colours pine wood, acidified with

HCl, brownish-red. Its picric acid com-
pound C,„H„NO0aH2(NOj)sOH forms brown

needles. Its nitroso- derivative

CA<N(NO*/>^^ *°™^ y^^°'' P"®""^ 1^^^°^'

sol. alcohol, insol. water, and converted into

indigo by heating with HCl (Baeyer, B. 15, 781).

Indoxyl-sulphuric acid CgHjNSO^. Occurs

in the urine of herbivora and, in smaller quan-

tity, in that of man (Sohunck, P.M. [4] 14, 288

;

Hoppe-Seyler, G. C. 1864, 511 ; H. 8, 79 ; E.

Baumann a. Tiemann, B. 13, 408). When in-

dole is introduced into a dog by injection or in

food large quantities of indoxyl-sulphuric acid

appear in the urine (Jaff6, Fr. 11, 358; E.

Baumann a. Brieger, H. 3, 254). Indoxyl-sul-

phuric acid is also formed by adding KjSjO, to

a solution of indoxyl in aqueous KOH (Baeyer,

B. 14, 1745).

Potassium salt.—EA'. Plates (from hot

alcohol). V. sol. water, v. si. sol. cold alcohol.

Not affected by KOH even at 170°. Decomposed

by hot dilute HOI or H^SOj, or even by water at

120°, into indoxyl and KHSOj. When warmed
with FeCla and a little HCl it is entirely con-

verted into indigo. Indigo is also formed whea
the salt is heated alone.
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INDOX'JIIC ACID C^,NO, t.e.

0«H,<^g^)^0.C02H (stable form) or

0^«<^° >CH.COjH (transition form). [123°].

Formed by saponifying its ether with fused
NaOH at 180°. White crystalline pp., si. sol.

water. In dilute alkaline solutions it is con-

verted into indigo by the action of air or oxidis-

ing agents. On heating it splits off CO, form-
ing indoxyl.

Indoxylic ether~ OgH5N(OH).CO^t.
ColourlesB prisms, [121°]; dissolves in alkalis

and is reppd. by CO,. Prepared by reduction of

isatogenic ether or o-nitro-phenyl-propiolic ether.

Heated with H^SO, it gives indigo-sulphonio
acid. On oxidation.it gives successively indo-

zanthydio ether Cj^H^gN^Og, indoxanthic ether

C„H„N04, and hydrogen ethyl oxaloxyl-o-amido-

benzoate COjEt.OO.NH.OeH^.OOaH.
Acetyl-indoxylic ether

C,H5N(0Ac).C0jEt : white needles, [138°].

Ethyl-indoxylic ether
CgHjN(0Et).C02Et : large colourless crystals,

[98°].

Ethyl-indoxylic acid
CsH5N(0Bt).C0^: plates, [160°]. Oxidised to

indigo by Fe^Cls, but not in alkaline solution.

Nitroso-ethyl-indoxylic acid
C8H4N(N0)(OBt).0O^: flat golden needles.

Decomposes at about 200°. Formed by the ac-

tion of nitrous acid on ethyl-indoxylic acid

(Baeyer, B. 14, 1742 ; 15, 775 ; 16, 2189; Forrer,

B. 17, 976).
IirOTrCTIOH. When H and 01 are mixed in

equal volumes and exposed to sunlight a measur-
able time elapses before chemical change begins.

Bunsen a. Boscoe, who examined this phenome-
non {T. 1857. 355), regarded the mixture as
resisting chemical change, and they used the
term indtietion to express the gradual overcom-
ing of this resistance. The term has also been
used by Wright, who noticed a similar phenome-
non in the reduction of metallic oxides by GO
and H (O. /. Trams. 1879. 475 ; 1880. 757)

;

V. Chemioaii ohanqe, vol. i. p. 749.

M. M. P. M.
INDTJIIHES (0. N. Witt a. Thomas, C. J.

43, 112). Coloured compounds formed by the
action of such bodies as azo-, amido-azo-, nitro-,

or nitroso- compounds on the hydrochlorides
of certain aromatic amines with elimination

of NH,. Aniline hydrochloride gives a dark-

blue colouration with amido-azo-benzene. Hof-
mann a. Geyger (B. 5, 474) supposed that only
one dye-stuff was formed: C,jH,iN3-l-C|,H,N
= CijHisNa + NH3. In reality a great number of

dye-stnfis are got. If the mixture of diazo-benz-

ene anilide (1 pt.), aniline (4 pts.), and aniline
hydrochloride (1 pt.), which has been left until

the diazo-benzene anilide has changed into

amido-azo-benzene, be heated at 100° for 24
hours, crystals of azophenine GjoH^^N, separate.

This forms garnet-coloured leaflets (from aniline)

[237°] (ij. Azophendib). If the mixture of ani-

line, aniline hydrochloride, and amido-azo-benz-
ene, after heating at 100° till azophenine is

formed, be further heated at 125°-130° for 12
hours, the azophenine disappears, and the mass
turns blue. If it be slowly cooled crystals are
formed. These may be separatbd from the

mother-liquor (which contains 'induline B"),

washed with spirit and with boiling water, and
recrystallised from aniline mixed with aniline

hydrochloride. So obtained,induline8BformB
glistening brown leaflets, OsgELgN^HCl. It iB

insol. cold, sol. hot, spirit, and t. sol. aniline.

Alcoholic NaOH liberates the free base, which
forms purple solutions with alcohol and with

aniline. Induline 3 B is sky-blue. Its sol-

phonic acid resembles that of induline B.
Induline 6B—CssHj^Nj. Isformed by heat-

ing a mixture of amido-azo-benzene (100 pts.),

aniline hydrochloride (130 pts.), and aniline (300

pts.), for 5 honrs at 110°, then adding more ani-

line hydrochloride (65 pts.), and heating to 165°-

170°. The hydrochloride, B'HCl, separates as

green crystals. The free base separates from
aniline as brilliant green needles. The solution

of this base is of a dark bluish-purple colour.

The hydrochloride is insoluble in the usual sol-

vents, and is hardly soluble in aniline. It dis-

solves in phenol and in H2SO4, forming
greenish-blue solation.

Induline B hydrochloride is t. sol.

spirit, si. sol. water, v. sol. a cone, aqueous solu-

tion of aniline hydrochloride. The base forms

a brown-red spirit solution. The sulphonic acid

is insol. water, but its neutral alkaline salts form
reddish-blue aqueous solutions.

Formation of indulines is due to the dehy-

drogenating action of amido-azo-benzene, which
itself becomes aniline and p-phenylene diamine,

the latter then entering into the reaction. Azo-
benzene, phenyl-amido-azo-benzene, chrysoid-

ine, nitroso-di-methyl-aniline, and even amido-
azo-naphthalene, may be substituted for amido-
azo-benzene,' but if instead of aniline o-toluidine

or naphthylamine be used, red dyes are got (azo-

toUne, &a). This would indicate that azophen-
ine was an oxidation product of aniline, and
not derived from the amido-azo-benzene. In
the preparation of azophenine by heating

aniline (4 pts.) with aniUne hydrochloride (1

pt:) and amido-azo-benzene (2 pts.) at 85°, am-
monium chloride and j)-phenylene-diamine are

constant by-products, indicating that phenyls-
tion and reduction of the amido-azo-benzene
has taken place (Witt, B. 20, 1538). When azo-

phenine (400 g.) is boiled with alcohol (40 litres)

and strong H2SO4 (2 kilos.) for 10 hours quinone
dianilide (195 g.) is formed. The compound

CeHj^^jp, ^ is converted by heating with ani-

line at 100° into azophenine (Baudrowski, M,
9, 414). These reactions confirm the formula

/NPh
C8Hj(NPhH)j^

I
proposed by Kimich and by

\NPh
Fischer a. Eepp for azophenine, which is also

consistent with its formation from nitroso-di-

phenylamine OgH,^
|
yo (O.Fischer a. Hepp,

B. 20, 2479; 21, 676,2617). By the action of

aniline on azophenine, induline (6 JB) of the

formula NPh.O,H(NHPh)j<^^^^>0,H,mightbe

formed. A mixture of 3 B and 6 B induline is

formed by heating ^-nitroso-di-phenyl-amine
with aniline and aniline hydrochloride in alco-

holic solution at 130°. By heating ^-nitroso-di-
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phenyl-amine (1 pt.) with aniline hydrochloride
(1 to 2pts.) and aniline (4 pts.) at 135°-140°,
• very rich yield of induline is obtained, whioh
chiefly consists of 6B. If pure azophenine is
heated at 140° with equal parts of aniline and
aniline hydrochloride 6 B induline is almost ex-
clusively formed (Fischer a. Hepp, B. 20, 2484).
By the action of azo-, uitro-, or nitroso- com-
pounds on m- or2>-diamines, indulines whioh are
soluble in water are formed, e.g. paraphenyUne
blue.

Kosinduline Oj(,H„N, i.e.

0,oH5(NPh)<^^pj^>0,H,. [225°]. Formed by

the action of nitroao-phenyl-(o)-naphthylamin6
hydrochloride on aniline and aniline hydrochlor-
ide at 120° (O. Fischer, B. 21, 2621). Formed
also by oxidising tri-phenyl-tri-amido-naph-
thalene_ 0,oH,(NHPh), [1:2:4]. Bed plates,
almost insol. water, m. sol. alcohol, v. sol. benz-
ene. Beduced by HI and P at 150° to a
yeUowish-red base and aniline. Zinc and HCl
give naphthalene and aniline.

Salts.—^B'HCl l^aq : reddish-brown prisms.—B'HjPtCl..—B'HjSO, aq. -B'HNOj. [231°].—
Picrate: plates, insol. water.

INDTL PHENYL KETONE CABBOXYLIC

ACID C.H..0O.CA<NH>C.CO^. Bemo-

indole earboxyUc acid. [285°]. From the eso-

benzoyl-phenyl-hydrazide of pyruvic acid by
heating with ZnCl, at 220° (Buhemann a. Black-
man, C. J. 55, 617). White needles, si. sol.

boiling water. Decomposes on fusion.
nrOGEN V. Mttsoi^.
mOSIC ACID Oi^hNiOj, ? Occurs in the

mother-Uquor in the preparation of creatine from
flesh p^iebig, A. 62, 317; A. Ch. [3] 83, 129).

Occurs to the extent of A p.c. in the flesh of

hens. Pigeon's flesh and human flesh contains
none (Gregory, A. 64, 106 ; Schlossberger, A. 66,

82). It is found in some fish (Limpricht, A. 133,

801).

Preparation.—The filtrate from which crea-

trn has separated is concentrated, then mixed
with alcohol tin it acquires a milky consistence,

and left to itself for a few days. It then deposits

a crystalline mixture containing the inosates of

Na and Ba. The crystals are dissolved in hot
water and BaCl^ added. The Ba salt crystallises

on cooling.

Properties.—Uncrystallisable ; v. sol. water,

forming a solutionwith a flavour of broth,whence
alcohol ppts. it as an amorphous powder. Insol.

ether.

Salts.—K^" 7 aq : long, four-sided prisms,

V. sol. water, insol. rfoohol.—BaA"6 aq: prisms.

S. -25 at 16°.

INOSITE CsHjjO,- Phaseomamdte. [217°]

(Maquenne); [225° cor.] (Pick). (319° in vacuo)

(M.). S.O. (of C^,A2aq) ^ 1-524. S.G. (of

0,H,,0,) 15 1-752. S. (of CsH,A2aq) 10 at 12°

(T. a! v.); 13 at 19° (Pick). H.C. 666500. H.P.

311500 (Berthelot a. Eecoura, C. B. 105, 143).

Discovered by Soberer (A. 73, 322 ; 81, 375) in

muscular substance (fe, tpis, muscle). It occurs

especially in the heart, but also in the lungs,

kidneys, liver, and spleen of oxen (Oloetta, A.

99, 289). in the brain of oxen (W. Miiller, A. 103,

140), in human kidneys, and in the urine in a

ease of Bright's disease to the amount of •! p. c.

and sometimes in healthy urine (Kulz, Pr. 16,
135). Found also in birds, in cephalopoda (Kru-
kenberg, J. Th. 1881, 343), and in the flesh of a
youngporpoise (0. Jacobsen, A. 157, 227). Inosita
occurs in green kidney beans {Phaseohis vul-
garis) (Vohl, A. 99, 125; 105, 330), in the green
pods and unripe seeds of peas (Pisum sativum),
in unripe lentils (Ervum Lens), in the unripe
fruits of the common acacia {Bobinia Pseud-
Acacia), in the heads of the common cabbage
(Brassica oleraeea, var. capitata), in foxglove
leaves, in extract of digitalis, in the leaves of the
dandelion (Taraxacum dens leorvis), in potato
shoots, in green asparagus and in its berries, in
Lactcwia piperatus, in Olavaria crocea (Marm6,
A. 129, 222), in the leaves of the common ash
(Fraxinus excelsior) (Gintl, J. pr. 104, 491), in
grape juice (Hilger, A. 160, 333), in young vine
leaves (Neubauer, Fr. 12, 45), in walnut leaves
(Tanret a. ViUiers, A. Ch. [5] 23, 389 ; O. B. 86,
486 ; Maquenne, C. B. 104, 226).

Preparation.—1. Walnut leaves are extracted
with water. The brown liquid is treated, at 100°,
with excess of milk of lime, filtered, ppd. with
lead acetate, again filtered and treated with am-
monia and lead acetate. The crude lead com-
pound of inosite is treated with dilute sulphuric
acid, and the inosite is ppd. with alcohol and
ether. It can be further purified by recrystallisa-

tion from hot dilute acetic acid (Hilger; Ma-
quenne).—2. The fresh-chopped tissue is covered
with water, and allowed to stand for 24 hours
in a cool place, with frequent stirring; the liquid
is then separated, and the residue pressed ; the
solution is heated with a little acetic acid to
separate albumin and heematin, then strained,

evaporated on the water-bath to one tenth, ppd.
with neutral acetate of lead, and filtered ; and
the filtrate is mixed with basic acetate of lead,

whereupon inosite is thrown down in combina-
tion with oxide of lead, accompanied by urio

acid, cystine, and other substances. The pp.,
after washing, is decomposed under water by
HjS, and the liquid filtered from the sulphide of

lead ; it then sometimes deposits crystals of urio

acid, and when evaporated to a smaU bulk on the

water-bath, and mixed with alcohol till a tur-

bidity is produced, it yields crystals of inosite

(Oloetta).—3. Crystals of inosite may often be
obtained by evaporating an aqueous Uquid con-
taining it, and adding three volumes of alcohol

to one of the boiling liquid (Cooper Lane, A. 117,

118).

Prcyperiies.—Monoclinic crystals (containing

2aq) a:b:c = 1-090 : 1:1-535 ; = 111° 39'. Efflo-

resces in dry air. At 100° it gives off its water
of crystallisation. It has a sweet taste and is

optically inactive. SI. sol. cold dilute alcohol,

insol. absolute alcohol and ether. Does not
combine with NaCl or ECl. With lead sub-

acetate it forms a gelatinous pp. which may be
C5H,jO„2PbO. Inosite does not react with
phenyl-hydrazine (E. Fischer, B. 17, 582). Ino-

site is not turned brown by boiling alkalis, or by
boiling dilute H2SO4. It does not reduce Feh-
ling's solution but forms a green pp. It wUl not

undergo alcoholic fermentation. In presence of

decaying cheese or of putrid meat and chalk it

forms butyric and lactic acids. Sodium-amalgam
does not affect inosite. Inosite does not form
an acid solution with borax.
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Beaetions.—1. Evaporated with mtric acid
it leaves a residue which gives with GaClj in

ammoniaoal solution a rose-red colouration

(colour test).—2. When a solution of inosite is

evaporated nearly to dryness and a drop of mer-
curic nitrate solution is added there is formed a
yellow pp. which turns red on warming (Gallois,

Fr. 4, 264).—3. Heated with oxalic acid it gives

CO, and formic acid. According to Lorin {Bl.

[2] 48, 235), this indicates that it is a polyhydric
alcohol.—4. EIAq at 170° gives a trace of benz-
ene, phenol, and tri-iodo-phenol [153°J.—5. It

forms no addition products with chlorine and
bromine.—6. It does not reduce boiling ammo-
niaoal AgNOj, but on adding KOH a mirror is

formed.— 7. Ceramic ocii oxidises it toOOjand
formic acid in the cold.—8. KMnO, gives COj.

—

8. Cone. HNO, at 100° forms oxalic acid, but in

an open dish on the water-bath it gives on eva-

poration a white substance which dissolves in

water, and the solution, mixed with alcohol and
evaporated, then deposits black crystals of tetra-

oxy-quinone. HNO, also forms rhodozonic acid

(Maquenne, Bl. [2] 47, 290). According to

Maquenne this reaction, and reaction 4 indicate

that inosite is hexa-oxy-benzene hexahydride.
Hexa-acetyl derivative G^a(Oko)„.

[212°]. (2S4:° mvaczio). From inosite and AoCl
or Ac^O. Sublimes at 200°. Insol. water, sol.

hot alcohol and Ac^O. Saponified by alkalis

and strong acids (Maquenne, C. B. 104, 1719

;

Bl. [2] 48, 58). According to Pick (O. G. 1887,

462), the acetyl derivative is 0„H,AcjOg and
melts at 216° cor.

Hexa-beneoyl derivative C,Hs(OBz),.
[258°]. Minute needles. Insol. all usual sol-

vents.

Sexa-nitroxyl derivative CoHbIONOj),.
' Nitro-inosite.' [120°]. Formed by adding a
solution of inosite in fuming ECNO, to cone.

H^SO,. Maybe crystallised from alcohol, a crys-

talline tri-nitroxyl derivative being left in the
mother-liquor. Trimetric tables; insol. water,

V. sol. alcohol. Detonates when struck. Cold
alcoholicEOH decomposes it forming ENO,, the
inosite being completely broken up. When
boiled with aJcohol and a little H^SO, the pro-

ducts are nitrous ether and inosite.

INTILIN (CaHioOsJj;, or 0,JB.,^fle2- Selemn.
Alanl/m. Menyanthin. DahUn. Synanthrin.
Smistrin. Mol. w. 1980 (by Baoult's method.
Brown a. Morris, C. 3. 55, 464). [160°]. S.G.
1-35 (KiUani) ; 1-36 (Payen) ; 1-46 (Dubrunfaut)

;

1-47 (DragendorfE). [o]d= -35° (Dubrunfaut,
O. B. 42, 803); -36-5° (Lescoeur a. Morelle,
O. B. 87, 216); -40° (Lefranc, 3. Ph. [5] 2,

216). H.C. 684900 (Berthelot a. Vieille, Bl. [2]

47, 868 ; A. Ch. [6] 10, 459). H.F. 230600 (B.

a. V.) ; 197000 (Von Eechenberg). Astaroh-hTje
substance occurring in the roots of elecampane
(Inula Selemv/m) (Valentin Boss, A. D. 1804),
dandelion (Ta/raomcum dens leonis), chicory
(Oichori/um Intybus), feverfew {Pyrethrum Par-
thenmm), and meadow saffron (polehiciim au-
tumriale) ; in the tubers of the potato, the
dahlia, and the Jerusalem artichoke {HeUanthus
ttiberosus) ; in Lerp manna (from Eucalyptus
dvmosa), and in certain lichens (Lichen fraxi-
neus and Lichen fastigiatus). Sinistrin, from
the sea-onion (Urginea Scilla), is perhaps iden-
tical with inulin.

Preparation.—The finely divided roots are

boiled with water in presence of a small quan-

tity of CaCOj. The filtrate is cooled by a freez-

ing-mixture, and, after thawing the ice, filtered

again. The pp. is redissolved in hot water,

and the filtered solution again subjected to the

action of a freezing mixture, the process being

repeated until the inulin is perfectly white. The
inulin is then freed from traces of levulose by
treatment with 97 p.c. alcohol, and is finally dried

over sulphuric acid. It still, however, contains

about -6 p.c. proteid matter corresponding to

1 p.c. nitrogen, and also minute traces of in-

organic substances (Eiliani,^. 205, 147).

Properties.— White powder, resembling

starch. Tasteless. Occurs also in a gum-like

or horny modification, probably as a hydrate.

SI. sol. cold water, v. sol. hot water, insol. alco-

hol. The powder is composed of minute spheres

(Sachsse). It melts at 160°, becoming changed
to amorphous ' pyro-inulin ' (Prantl, N. B. P.

19, 513, 577, 641). Inulin is very hygroscopic,

and even when dried at 100° its composition
appears to be (CsHijOJuH^O (Eiliani). The
aqueous solution of inulin does not form a jelly

like that of starch. It is not coloured blue by
iodine. It dissolves in cold aqueous EOH and
the solution, when acidified, deposits after a
while unaltered inulin. It dissolves in am-
moniacal cupric oxide solution (Cramer, 3. pr.

73, 16) the solution yielding after a few hours a
copious blue pp. (Schlossberger, 3. pr. 73, 373).

It dissolves in an ammoniacal solution of nickel

oxide. It does not ppt. lead acetate or aub-

acetate, but with a solution of lead acetate con-

taining ammonia it gives a white pp. Inulin

is not ppd. by salts of Fe, Gu, Hg, Ag, or Au.
Inulin forms with alkalis unstable compounds
which are soluble in water and ppd. there-

from by alcohol. When carbonised it emits an
odour of burnt sugar. It reduces ammoniacal.
gold and silver solutions, but not Fehling's
solution. It is not fermentable, nor is its optic

activity affected by diastase. It is not converted
into levulose by invertin. A solution of inulin

dissolves PbO. Baryta-water gives a pp. soluble

in excess of a solution of inulin, and not decom-
posed by COj.

Beaetions.—1. When heated with water at
100° it is slowly but completely converted into
levulose.—2. Boiling dilute acids quickly con-
vert it into levulose.—3. Dilute mtric acid oxi-

dises it to racemic, oxalic, glycollic, and formic
acids, but forms neithersaccharic normucic acids

(Tollens, A. 249, 220).— 4. By long contact with
oromme it yields bromoform, oxalic acid, and
COj.—5. With bromine and silver oxide it yields

glycollic acid (from the intermediate formation
of levulose).—6. When heated with ba/ryta-watet
small quantities of lactic acid are formed.—
7. Sodmrni-amalga/m has no action on inulin.

—

8. With chloro-sulphv/rio acid (ClSOjH) at 0"

it forms 0,H,(SO,H),(0)Cl([o]i,= + lli°) whence
warm water produces levulose (Claesson, 3. pr.

128, 27).

Acetyl derivatives. These are best formu-
lated as derivatives of 0,^,0,,.

Tri-acetyl derivative C,2H„Ao,0,g.
Formed by boiling inulin (1 pt.) with AcjO (1 pt.)

and HOAc (2 pts.) for 15 minutes (Ferrouillat a.

Savigny, Z. [2] 5, 509; Lescoeur a. Morelle,
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OJi. 87, 216). Amorphous yeDowish mass, v. sol.

water and alcohol, insol. ether. Lssvorotatory.
Tetra-aeetyl derivative 0,jH,^o,0,„.

From inulin by heating with AcjO (P. a. S.

;

Bohfltzenberger, A.Ch. [4] 21, 234). Amorphous.
Leevorotatory.

Hexa-acetyl derivative CuHhAojOu.
Amorphous. Lsavorotatory.

Septa- acetyl derivative 0„H:„Ae,0,o.
Dextrorotatory,

Metinulin. When inulin is heated with gly-
eerin alone, or when it is heated with dilute

acids, the product contains bodies resembling
dextrin. They are not very soluble in water
and on heating yield soluble metinulin and
innloid which are not so powerfully Issvorota-

tory as the unaltered inulin. Optically inactive

derivatives are also formed, but they are not
identical with levulosan (Honig a. Schubert, M.
8, 629). Metinulin was prepared by Dragendorff
by heating inulin (1 pt.) with water (5 pts.) in a
closed vessel, and ppg. with alcohol. Inuloid is

• similar or identical substance, said by Popp
{A. 166, 190) to occur in the Jerusalem arti-

choke. It is twice as soluble in water as inulin.

INVESTIN' v. Febueniation, vol. ii. p. 641.

lOD- or IODO-. Use of this prefix applied

toimorgarde compounds ; for lodo- compoundsand
lodo- salts V. the element the iodo- compound of

which is sought for, or the salts to the name of

which iodo- is prefixed. Thv>s iodo-chloride of
lead will be found under Lead, and iodo-chromate

ofpotassium under Chbomaies.
lOSATES and PEBIOSATES. Salts of iodic

and periodic adds, v. Iodine, Oxyacids of, pp.
ai, 23.

lOBATIOIT V. Iodo- compounds.
lODHTSSIC ACID HI. (Hydriodie acid.

Hydrogen iodide.) Mol. w. 127"53. Solidifies

at -55° (Faraday, T. 1845. 170). V.D. 63-22.

S.H.p. (21°-100° ; equal mass of water = 1) -055

(Strecker, W. 17, 447). ^^ (20°) 1-397;

(100°) 1-396 (Strecker, Ix.). B.C. of HIAq v.

Kohlrausch, P. 169, 233. S.G. of HIAq saturated

at 0°= l-99 (De Luynes, A. Ch. [4] 2, 385), 2-0

(Vigier, Bl. [2] 11, 125). Vapour-pressure of

liquidEI at - 17-8° = 2-9 atmos., at 0° = 4 atmos.,

at 16-5° = 5-8 atmos. (Faraday, T. 1845. 170;

values approx. only). H.F. [H, I] =-6036°
gaseous H and solid I to form gaseous HI;
[H, I] = —436 gaseous elements at 180°;

[H, I,Aq] =13,170 {Th. 2, 35). HI does not

occur in nature.

Formation.—1. By direct union of H and

I, by passing a stream of H over I at a full red

heat (Courtois, A. Ch. 88, 305 ; Merz a. Holz-

mann, B. 22, 869). Oorenwinder passes H and I

vapour over Pt black heated to 300°-400°

(A. Ch. [3] 80, 242 ; 34, 77 ; v. also Blundell,

P. 2, 216; Lemoine, 0. B. 85, 34).—2. HI is

formed by decomposing a metallic iodide by

another acid, but a portion of the HI is generally

decomposed with separation of I, and in some

eases the HI reacts with the other acid, e.flf.

when HjSO, is added to KI, SOj and H^S are

produced as well as HI and I. To prepare a

lolution of HI in water. Glover adds an exactly

equivalent quantity of H^S04 to BaljAq, and

separates from ppd. BaSO, (P. M. [3] 19, 92).-

3, By the reaction between Na^SO, (Mdne, 0. 12.

28, 478), or NajS^O, (Gladstone, P. M. [3] 36,

345), I, and HjO (c/. formation of HBr, vol. i.

p. 632).—4. By decomposing PI, by water (Kolbe,

J.pr. 15, 172; Vigier, Bl. [2] 11, 125 ; Petten-
kofer, A. 138, 57). Bieokher (O. 0. 1863. 207)
recommends to make PI, by adding F^ to I in

CSj and distilling off the OS,.-6. ^Btard a.

Moissan {B. 13, 1862) heat I with colophony.
Preparation.— 1. Washed HjS is passed into

water in which a little finely-powdered I is sus-
pended (2HjSAq+2IjAq = 4HIAq + 2S), more I
is added little by little, and the passage of H^S
is continued. When all the I has been added,
and no brown colour is produced on shaking the
liquid, the separated S is agglomerated by briskly
agitating the vessel, the liquid is filtered, HjS it

removed by gently warming, and the liquid ia

distilled ; HIAq of S.G. o. 1-7 distils at 126°-
128°. An inverted untubulated retort with wide
neck is a suitable vessel; the HjS is passed
down the neck of the retort by a tube dipping
into the water in which the I Is suspended. The
HIAq thus prepared may be used for making
gaseous HI or a more cone, solution. About
2 pts. I are dissolved in the HIAq made as

described, and the solution is dropped from a
tap-fimnel on to amorphous P (in a flask)

moistened with HIAq of the same concentration

;

the HI produced is passed through a wide

U -tube containing glass beads and some amor-
phous P moistened with HIAq (to convert any
I vapour into HI) [PI3 + 3HjO + Aq
= HsP03Aq-i-3HI]. If dry HI is wished for,

the gas is passed through a OaClj (or better

Calj) tube and then over PjOj, and collected by
downward displacement. If HIAq is to be pre-

pared, the gas coming from the first (J -tube is

passed into the tubnlus of a retort, the neck of

which dips a very little way beneath the surface

of water kept cold by ice; this arrangement
prevents the water from rushing back into the

U tube. The flask containing P in HIAq, into

which the solution of I is dropped, should be

only very gently warmed for some time, as

H3PO3 is among the first products of the re-

action, and when this is heated H3P04 and PH,
are formed, the latter of which combines with

HI to form PH,I (cf. Bannow, B. 6, 1498).—

2. L. Meyer recommends the following method
of preparing HIAq by the formation and decom-
position by water of PI3 {B. 20, 3381). 100 g.

I in a retort, with the neck inclined upwards,

are moistened with 0. 10 g. water ; a tap-funnel

(or a funnel into the neck of which fits a glass

rod) is fitted into the tubulus of the retort ; 5 g.

amorphous P and 10 g. water are placed in the

funnel, and a single drop of this is allowed to

flow into the retort ; after a little a drop or two

more is allowed to follow, and a little later the

liquid is added in larger quantities. HI passes

off, and may be collected in water as described

under 1. No heating is required. If more than

one drop of the P in water is added at first an
explosion usually follows. The I carried over

is nearly all deposited on the neck of the retort.

3. 14 pts. KI are warmed with 20 pts. I and

1 to li pts. P with a little water (Millon, J. Ph.

28, 99; Eoscoe, C. J. 13, 146).— 4. NajSO,

(6 pts.) is rubbed up with water (1 pt.), and after

warming, I (3 pts.) is slowly added (Mine, C. B.
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28, 478; e/. Gladstone, P. M. [S] 35, 346).—
6. 60 g. of copaiba oil are slightly warmed in a
500 CO. retoit connected with a leversed oon-

densei; 30 g. of I are added little by little, and
the temperatnre Is allowed to rise ; after a few
minutes a regular and steady stream of HI
comes off; when this slackens the retort is

allowed to cool somewhat, more I added, and
beating is recommenced ; about 145 g. HImay be
obtained from 150 g. I (Bruylants, B. 12, 2059).

S. Kemp (P. M. [3] 7, 444) says that liquid

HI may be prepared by placing H persulphide
in one limb of a sealed tube and a little I in the

other, and gently warming the persulphide ; HjS
is evolved and liquefied, and the I dissolves in

the liquid H2S ; on then adding a drop of water
(this is done by a special arrangement of the
tube) HI is produced and liquefied ; no details are

given as to how the HI is separated from the H^S.
ProperUes.—HI is a colourless, strongly acrid

gas ; it is incombustible and extinguishes flame.

Dry HI is unchanged when kept in closed tubes
in the dark (Lemoine, J. 1877. 138). HI is

readily liquefied (v. ante) ; liquidHI is colourless

(Kemp, P. M. [3] 7, 444, says it is yellowish) ; at
— 55° it solidifies to a colourless, ice-like mass
(Faraday, T. 1845. 170). Liquid HI is a very
bad conductor of electricity (Bleekrode, W. S,

161 ; Hittorf, W. 4, 374). HI is very soluble in

water ; the solution contains a strong acid ; affi-

nity of HIAq is about the same as that of HClAq
{v. AiTiNiTT, vol. i. p. 82). HIAq is a colourless,

strongly acid, fuming liquid ; the solution satu-
rated at 0° has S.G. 1-99 to 2-0 ; this solution
gives oft much HI when warmed to 40°-50°.

When HIAq containing more than c. 57 p.c. HI
is distaied, HI is evolved until the S.G. becomes
0. l-67-l'70 when the B.P. becomes approxi-
mately constant at 127° (at 774 mm.), and the
liquid contains 57*0 p.c. HI; if the original
liquid contains less than 57 p.c. HI water distUs
over until the acid of 57 p.c. is produced, which
then distils at 127° almost unchanged (Eoscoe,
C. J. 13, 160). By passing dry H through HIAq
at 15°-19°, an acid of constant concentration,
60-3 to 60-7 p.o. HI, is obtained ; at 100° the con-
stant acid contains 582 to 58-5 p.c. HI (Eoscoe,
I.C.). Topsoe gives the following S.G. and com-
position of HIAq (B. 3, 403 ; cf. Wright, 0. N.
23, 242) :—
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84). Thomaen'8 measurements of the heat of solu-
tion of HIA.q point to the existence of a hydrate
HI.H2O ; the results are similar to those ob-
.tained for HOlAq, but cannot be represented by
so simple a formula (c/. Chlorhtobio acid, vol.
ii. p. 8).

The heat produced by diluting HI in wHjO
with quantities of water varying from 200 to 300
HjO is given by Thomson as follows (Th. 3.
76):—

n [HI.»H^O,(300-w)H''O]
2 6670
3 4400
6 1830

10 630
20 220
60 70
100 80

The acids HI, HBr, and HCl are very similar
in their properties and reactions. All dissolve
very freely in water, forming solutions of mono-
basic acids, the affinities of which are great and
approximately equal. All combine with certain
metallic haloidcompounds, especially with those
of Hg, Au, Pt, and Pd, to form compounds which
are best regarded as distinct acids. The thermal
reactions attending the syntheses of the three
acids show a gradation. Thomsen (Th. 2, 39)
gives the following data :

—

X [H,X] gaseous, at 180°, from gaseous elements.
tJl 22,153
Br 12,413
I -486
X [H,X,Aq]
CI 39,315 gaseous CI at 19°.

Br 32,1 97 ^ calculated on assumption that Br
I 18,619 J and I are gaseous at 19°-

Of the three acids HI is the most easily de-

composed by heat and by oxidisers (of. HALoaEN
BiiEMENTS, vol. ii. p. 665, where HF is compared
and contrasted with the other haloid acids HX).

M. M. P. M.
lOSEYSBIN V. Gltobein.
Di-iodhydrin v. Di-iodo-pkopyl aloohol.
IODIC ACID V. Iodine, Oxyaeids of, p. 19.

IODIDES. Binary compounds of I with more
positive elements, i.e. with any element except

O, F, CI, or Br. Iodides of almost all metals,

and binary compounds of I with all non-metals
except B, have been isolated. Most metallic

iodides may be obtained by direct combination
of the elements ; many are obtained by heating

I with metallic oxides, or by dissolving Inetals

or their oxides in HIAq ; I reacts with alkalis and
alkaline hydroxides to form iodides and iodates.

Some non-metallic iodides are formed by direct

union of the elements, e.g. iodides of H, Br, CI,

Se, S, and P ; NI, is obtained by the reaction

between I and NHjAq ; CI, by the reaction of

ALjIs on a mixture of CCli and CSj. and I

combine indirectly ; oxides of I are obtained by
the action of oxidisers on I. The non-metallic

-iodides as a class are more easily decomposed by

heat than the chlorides or bromides ; oxide of I

is much more stable than oxide of CI, and no

oxide of either Br or P has yet been isolated.

If two chlorides or bromides of a specified metal

are known, the more stable iodide of that metal

as a general rule corresponds to the lower chlor-

ide or bromide, e.g. SbClj and SbClj exist, but

only Sblj ; FeClj and FeCl, are stable, but if

Fel, exists H very easily goes to Fel, and 1;
similarly with Oulj, which exists only in solu-
tion, and very readily parts with I becoming
Cul, whereas CuOlj is more stable than CuCl.
In their reactions with water metallic iodides are
usually less easily decomposed than the corre-
spondingbromides andchlorides. Metallic iodides
as a class dissolve in water without change

;

some, however, form oxyiodides, e.gf. Sbl, and
Bilj

; and some form oxides and HIAq, e.g. Snij.
MetalUo iodides, generally speaking, are not so
readily volatilised as chlorides or bromides;
most of them are unchanged by heat, but some
are decomposed to metal and I, e.g. iodides
of Au, Pt, and Pd. As a whole, then, the
metallic iodides are not so numerous or so
varied in composition as the chlorides or
bromides, and they are more stable towards
heat and the action of water than the chlorides
and bromides ; they are also less easily reduced,
e.g. byH or CO, than the chlorides or bromides.

The heat of formation of a metallic iodide
is usually considerably less than that of the
bromide or chloride of the same metal. The
following data are taken from Thomsen •,

—

X [Na,X,Aq]
CI 193,020
Br 171,160
I 140,600
X [Ca,X^Aq]
CI 187,230
Br 165,360
I 134,940
X [Al-,X»,Aq]
CI 475,650
Br 410,040
I 318,780

The difference between the heat of formation
in aqueous solution of a chloride and the ana-
logous bromide of the same metal is approxi-
mately n21,850, and the difference in the case
of a chloride and analogous iodide is approxi-
mately 7252,250. Some metallic iodides ex-

hibit difEerences in crystalline form and S.G-.

;

for instance Sbl, forms hexagonal crystals, and
also exists in trimetric and in monoclinic forms

;

Cdlj probably exists as a white salt S.G. 5'644

unchanged at 250°, and also as a brownish com-
pound S.G. 4-626, which begins to change at 40°

(v. vol. i. p. 656) ; there are also differences be-

tween Bilj according as it is prepared by sublima-
tion or by ppn.

Iodides are usually decomposed when heated
in CI or Br with production of chlorides or
bromides and I ; heated in HCl they generally
form chlorides and HI. Heated with cone.

H2S0i, or cone. HNO„ I is separated, and SO,
(also sometimes H,S), or NOj, is evolved. I ia

separated from iodides by the action of many
oxidising agents, such as CrO,, ferric salts,

MnO„&c.
Many metallic iodides dissolve freely in solu-

tions of the alkali iodides, frequently with forma-
tion of double iodides. An aqueous solution

of KI dissolves much I, with formation of KIj,

but the greater part of the I thus dissolved ia

ppd. on largely diluting the liquid. Some other
periodides analogous to EI3 are known ; part of

the I in such compounds is more loosely oonl-

bined than the rest, and can generally be re-

moved very easily; Col, in solution, for inatanoa,
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is redaeed to Cai by shaking with CS,. Some
iodides, e.g. Ftl,, Hgl,, combine with HI to form
compounds which are best regarded as metallic

acids (HjPtI,, HjHgl,, &o.). Some of the re-

semblances and differences between the three

allied classes, chlorides, bromides, and iodides,

are considered in the article HaiiOqenb, Bmisx
COMPOUNDS OF THE (toI. ii. p. 666).

M. M. P. M.

, IODINE, I. At. w. 126-63. Mol. w. 253-06

(v.infira). [113°-116°] (Stas); [114-15°] (Eamsay
a. Young, C. J. 49, 460) : solidifies at 113-6°

(Eegnault,J.1856.41); (200°) (Stas) ;
(184-35°)

at 760 mm. (B. a. Y., l.c.). Sublimes m vacuo
without melting (L. Meyer, B. 8, 1627). S.G-.

4-917 at 40-3°, 4-886 at 60°, 4-857 at 79-6°, 4-841

at 89-8°, 4-825 at 107°, 4-004 liquid at 107°,

8-866 liquid at 151°, 3-796 liquid at 170°; vol.

increases for 1° by -000236 (Billet, J. 1856. 46).

V.D. 0. 250°-1000° 125-127; o. 1500° 68 {v.

Properties, p. 10). S.H. (solid 9°-98°) -05412

(Begnault, A. Ch. [2] 73, 1). S.H.p. for I vapour
at 206°- 377° (equal wt. of water = 1) -03369

(Streoker, W. 17, 85) ; |^' 1-294 at 220°-375°

(Strecker, W. 13, 20). Heat of fusion = 11,710

;

heat of vaporisation <= 23,950 (Favre a. Silber-

mann, A. Ch. [3] 37, 461). For vapour pressures
of solid I from 58° to 114°, and of liquid I from
114° to 186°, V. Eamsay a. Young, 0. J. 49, 458.

S.V.S. 25-9. S. -018 at 10°-12° (Wittstein, /.

1857. 123) ; -015 at 6-3° (Dossios a. Weith, Z. 1869.

379); S. in glycerin=1. (Eegarding solubiUty

V. further under Properties.) The absorption-

spectrum of I vapour shows numerous fine lines

extending from the red to the violet. As the
thickness of the layer increases absorption be-

comes veiy marked in the red ; but even when
the whole of the red part is obscured, the violet

portion remains without bands (Pliicker, J. 1863.

109 } Thalen, P. 139, 503 ; cf. Conroy, J. 1876.

146 ; and Salet, A. Ch. [4] 28, 29). The emission-
spectrum shows many bright lines in the yellow-
green and yellow. By using an induction-cur-

rent of low tension lines are seen coincident
with the dark absorption-lines (Salet, l.c. ; Wtill-

ner, P. 120, 158) ; at red heat a continuous
spectrum is observed. I crystallises very easily

from alcohol or HIAq, or by sublimation ; the
crystals are trimetric, a:b:c = -4866:1: -7324

(Mitscherlich, B. B. 1856. 416).

Iodine was discovered by Gourtois in 1811 in
the mother-liquor of kelp after preparation of

NajOO,. Davy {T. 1814. 74) and Gay-Lussao
(A. Ch. 88, 311, 319 ; 91, 5) showed I to be an
element, and established its relationship to
chlorine.

Occiirrence.—Certain mineral waters contain
small quantities of free I. According toWanklyn
(O. N. 54, 300), the water of Woodhall Spa, near
Lincoln, is coloured slightly brown by free I.

Iodides of Ka and Mg, and iodate of Mg accord-
ing to Sonstadt (O. N. 25, 196, 231, 241), occur
in small quantities in sea-water ; alkaline iodides
are found in very many mineral waters ; in the
ashes obtained by burning sea-plants, and some
sea-animals ; and in certain specimens of Chili

saltpetre, dolomite, phosphates, and some other
minerals. Iodides of Hg, Ag, and Fb occui in
small quantities in Mexico.

formation.—1. By decomposing alkaline

iodides by MnOj and H^SO,, or by CI, or by

KjCrA B,nd U^O,, or by NO,.—2. By heating

an acidified solution of an iodide with FeCl,A4
3. By reducing NalO, by SOj

(2NaI05Aq -i- SSO^ -I- 4HjO
= 2NaHS04Aq + SHjSO^Aq + IJ.

Preparation.—The greater part of the I of

commerce is prepared from Icelp, which is the

product of burning sea-plants; the kelp ia

lixiviated with hot water, and the liquid is eva-

porated in successive stages until most of the

salts except Xal, Na2S, and NajSjO, have been
removed. Enough H^SO, is added to decompose
the S compounds. After exposure to the air for

some time S separates, and SH, and SO, escape.

The liquid is then run off and distilled with
addition of more H2SO4 and MnO,, and the I is

collected in a series of tubulated receivers luted

one into the other. For details of manufacture
V. DlOIIONABY OF ^VIStED CBEMIBiaY. The I

obtained as described is dried and sublimed.
By slow resubhmation fairly pure I is obtained)

but ICy cannot thus be removed.
The chief impurities in commercial I are

chlorides, water, traces of various salts, and
sometimes ICy.

Stas (Chem. Proport. 137) gives two methods
for preparing pure I :—1. KI is dissolved in its

own weight of water, the solution is saturated
with I (about 4 parts I are required to 1 part
EI), water is added until formation of a perma-
nent pp. begins. After settling, the liquid is

poured off and shaken with | of the quantity of

water required to bring down all the I which can
be ppd. by this method (the amount of water
is determined by a preliminary experiment on a
small quantity of the liquid). The separated I

is washed by decantation until the washings
are free from E, distilled with water from a large

retort, allowed to drain, placed over dry Ca2N0„
which is frequently changed (all other drying
materials bring impurities into the I), and finally

twice distilled after mixing with 5 p.o. finely-

powdered pure BaO. The last traces of E,0
and traces of HI are thus removed.—2. N iodide

is prepared by adding powdered I to cold cono.
NHgAq until the dark-brown liquid is nearly
colourless ; the compound is washed by de-

cantation with cold cone. NHjAq until NHJ is

removed, placed on a funnel, the neck of which
is drawn to a fine point, and covered with cold
water. When the black colour of the com-
pound changes to brownish, and the wash-water
is coloured yellowish brown, the moist iodide
is placed in ten times its weight of water con-
tained in a large glass balloon, and slowly
heated on a water-bath to 60°-65°, when decom-
position occurs with formation of crystals of I,

solution of I in NH4lAq, and a white salt,

which ia probably NH^IO,. When the change
seems completed the liquid is warmed to 100'
for a few minutes ; if the temperature is at once
raised aoove 66° decomposition occurs very
rapidly, at 100° it proceeds with explosive vio-

lence, at the ordinary temperature the change is

very slow. After cooling, the solid which sepa-
rates is thrown on to a fimnel with drawn-oat
neck and washed with water; it is then dis-

tilled with water from a retort (NH,IO, is not
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Toiatilised), and the I is dried over Ga2N0„ and
finally by distilling with pure BaO as in 1.

Beoovery of iodine from laboratory
residues. Beilstein (Z. 1870. 528) recommends
to evaporate with excess of Na^COa, to heat the
residue until it is white, to add excess of E^SO^,
and to pass inN oxides,obtained byheatingstarch
with HNO„ nntil all I has separated ; to wash
the I in cold water, dry over H^SO,, and sublime
slowly. The stream of N oxides is best obtained
by adding 15 grams starch to about 90 grams
fairly oono. HNOjAq in a large flask (the acid

must not be added to the starch, else the latter

may cake on the bottom of the flask and cause

it to break), heating till red fumes appear, and
then removing the flame and cooling from time

to time, if necessary, by cold water. If insoluble

iodides, e.g. Hglj, are present, Henry (B. 2, 599)
heats with water and granulated Zn or Fe filings,

whereby soluble Znl, or Fel, is produced. The
final sublimation of the recovered I may con-

veniently be conducted as described by Mohr.
The rim of a flat porcelain basin is ground with

Band, so that a glass plate placed on the basin

touches the rim in every part ; the I is placed in

the basin, a little finely powdered EI is strewed

on the surface, the glass plate is placed in posi-

tion and bound to the rim by a strip of paper,

and the basin is placed on a sand-tray and very

slowly heated. The process of sublimation

should occupy several days. If any 101 is pre-

sent it reacts with the KI to give ECl and I.
_

Properties.—A greyish-black, soft, solid with

metal-like lustre. Perfectly pure I is described

by Stas as quite black, whether solid or liquid.

Only the thinnest plates of I are transparent (c/.

Bchultz-Sellack, P. 140, 334). I is very easily

vaporised ; the vapour corrodes the skin and
mucous membranes ; unsaturated vapour has a

violet colour, saturated vapour appears deep blue

in thin layers (Stas) ; a layer 10 centims. thick

is quite impervious to light (c/. Andrews, O. N.

24, 75). I vapour shows orange-yellow fluor-

escence (Lommel, W. 19, 356); solid I does not

fluoresce (Stokes). Crystals of I polarise light

(Conroy, J. 1876. 147). lis a non-conductor of

electricity <Jolly, P. 87, 420). I dissolves freely

in solutions of alkaline oxides and in HIAq;
it is more soluble in solutions of NH4 salts than

in water. Dossios a. Weith {Z. 1869. 879) give

the following numbers for the S.^of I in EIAq

:

P.O. P.O.

S.&. at 7-V>

1-0234

1-0433

1-0668
1-0881

1-1112

KI
1-802

3159
4-628

6-935

7-201

1-173
2-303

3-643

4-778

6-037

S.G. at r-f KI I

1-1382 8-663 7-368

1-1687 10-036 8-877

1-1893 11-034 9-949

1-2110 11-893 11-182

1-2293 12-643 12060

I is more soluble in solution of tannic acid than

in water ; addition of -015 parts of the acid in-

creases S. to -42 at 0. 30°, and when 8-3 parts

acid are present S. is -24 at 12° (Eoller, Z. 1866.

880). I is very sol. in OSj, CHClj, ether and

alcohol, 0.H, and various hydrocarbons -, also sol.

in SO, (Sestini, Z. 1868. 718), and in SO,

(Weber, J. pr. 25, 224) ; solutions in ether or

alcohol contain HI (c/. Carles, Ph. [3] 5, 88).

Addition of CS, to an aqueous solution of I

causes withdrawal of most of the I from the

water; according to Berthelot a. Jungfleisoh

o. 400 parts of the I go into solution in the OB,
for each part remaining in the water (C B. 69,

338). Solutions of I in OS,, GHCl,, C,H, and
other liquid hydrocarbons are violet ; solutions

in ether, alcohol, and some other solvents are
reddish-brown. The reddish solutions absorb
light in the violet end of the spectrum up to

midway between D and E ; cone, violet solutions

absorb the rays of mean refrangibiUty to the
limits of the yellow and blue ; very cone, solu-

tions absorb all rays except the ultra-violet (of.

Vogel, B. 11, 919).

The at. w. of I has been determined :—1. By
changing Agl into AgCl (BerzeUus, P. 14, 568

;

Dumas, /. 1859. 3).—2. By synthesis of Znl,
(Gay-Iiussac, A. Oh. 91, 5).— 3. By synthesis of

Agl (Marignac, Bibl. JJrm. Genive, 46, 367

;

Stas, Ch&m. Proport.).—^. By determining the

quantity of EI required to ppt. a known quantity

of Ag dissolved in HNO, (Marignac, Ix.).—6. By
analysis of AglO, (Stas, l.c.).—6. By determining

V.D. of many binary compounds.—7. By mea-
suring S.H. of I.

Attemptshave beenmade to determinethemol.

w. of I in solution. Faternoa.Kasini(B. 21,2153)

measured the lowering of the freezing-point of

benzene and acetic acid produced by dissolving

I in these liquids ; the results point to the

existence of molecules of I, in very dilute benzene

solutions, and more complex molecules in more
cone, solutions; the numbers got with acetic

acid lead to a mol. w. between I and I,. Loeb

(0. /. 58, 805) determined the vapour-pressure

of I in solution in OS, and ether ; ethereal solu-

tions of I are reddish brown, solutions in OS, are

violet; Loeb's results point to the mol. w. I4

in red solutions, and a mol. w. between I, and I,

in violet solutions.

Determinations of the S.G. ofI vapour,by Gay-

Lusiiac, Dumas, Bineau, Deville a. Troost, up to

c. 1000° gave values from 8-78 to 8-62 (oalc. for

I. = 8-76). V.Meyer (B. 13, 401, 1723 ; 14, 1453) ob-

tained the following results:—8-86 at 293°,8-72 at

c. 586°, 6-76 at 0. 842°, 5-75 at 0. 1027°, 5-7 at c.

1570°. Crafts a. Meier (B. 13, 870 ; 0. B. 92, 89)

obtained similar results ; the S.G. remained con-

stant (8-8) to 0. 700°, even when pressure was

diminished, but decreased above that tempera-

ture, and decreased the more rapidly the more the

pressure was lowered ; the S.G. decreased with

rising temperature rapidly to a certain point and

then more slowly ; at a pressure of 230 mm. S.G.

became constant at 1400°-1500°and was = 4-6 ; at

152 mm. S.G. became constant at 0. 1400°
_;

at

76 mm. a constant value for S.G. was obtained

at c. 1850°. At c. 1700° V. D. corresponds with

molecular weight= I (Biltz a. Meyer, B. 22, 725).

There can be little doubt that these results prove

a gradual dissociation of Ij into I (S.G. oalc. for

I = 4-375) (c/. Dissociation, vol. ii. p. 894 ; v. also

Naumann, B. 13, 1050). The molecule I, is more

easily dissociated than either of the molecules

BrjOrClj.
_

The atom of I is monovalentm gaseous mole-

cnles. I acts as a non-metallic element ; it is

negative to all elements except 0, F, CI, and Br.

I combines directly with most of the metals, and

with some of the non-metals, e.ff. H, Br, CI, Se,

S, and P ; binary compounds of I with all non-

metals except B have been isolated. I is closely.,

related to F, CI, and Br ; the relationship is con-
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•idered in the article Haloqen elements, vol. ii.

p. 664 ; c/. also Iosideb in this vol. p. 13.

Beactions.—1. I dissolves very slightly in

water i the solution probably contains traces of

EI. According to Cross a. Higgins (C. J. 35,

225) I dissolves slightly in water at 100° in a

sealed glass tube with production of a little alka-

line iodide and iodate. Electrolysis of lAq yields

HIO,Aq (Eiohe, /. 1858. 101).—2. I does not

react directly with oxygen, even when I and
are heated to c. 300° in presence of spongy Pt
(Wehsarg, B. 17, 2896). Ogier (O. B. 86, 722)

sa", s that if I vapour and are subjected to the

silent discharge, all the oxides of I are pro-

duced.—3. Hydrogen peroxide produces HIAq
and O, but cone. HIAq is decomposed by ELgOj

with separation of I.—4. Hydrogen sulphide is

decomposed by I in presence of water forming

HI and S ; dry HjS does not react with I.—5.

With solutions of caustte alkalis, I forms allca-

lineiodide and iodate ; according to Van Deventer

a. Van't HofE, KIO is also formed (the proof of

this is indirect, 0. G. 1888. 362).—6. Ammonia
gas forms NHjI and N (v. Combinations, No. 2)

;

ammonia solution forms NHjIAq and N iodide.

7. When I is shaken with Ume suspended in

water, a bleaching liquid is obtained which re-

acts as if it contained Ga hypoiodite Ga(I0)2and
Calj (Lunge a. Sohock, B. 15, 1883).—8. I va-

pour heated with oxides or carbonates of the

alkaline ea/rth metals, in presence of oxygen
yields periodates vrithout formation of oxy-

iodides ; with lead oxides various oxyiodides are

produced (Gross a. Sigiura, O. X 33, 405).—9. I

is oxidised to IjOj by mWo acid, chromic an-
hydride, chlorates, and some other oxidisers.

—

10. I in presence of water acts as an oxidiser

towards some salts and other easily oxidised

compounds ; arsermous oxide and arsemtes are

oxidised toAs^Oj and arsenates in alkaline solu-

tions. Sulphti/rous acid is oxidised to H2SO4,
tedium thiosulphate is oxidised to Na^S^On and
a little NaHSO, (Pickering, C. JT. 37, 128).—11.
With some carbon compounds I reacts to substi-

tute I for H, but the HI formed tends to repro-

duce the original compound, so that the reactions

of I with compounds are much less marked
than those of Gl and Br.—12. I dissolved in GS^
reacts with ppd. arsenious sulphide (not with
orpiment) to give Aslg and S ; at a higher temp.
AsjS, and I are re-formed; by distUling As^S,
and I in the ratio As^S, : 61 and heating the dis-

tilla.te in a sealed tube to 72° (Asl3)2SIs was ob-

tained (Schneider, J. pr. [2] 36, 498).

Combinations.—No combination of I with
HjO has been isolated.—1. With most metals,

and with many non-metals, especially with H,
CI, Br, S, Se, P, As. According to Holzmann
(B. 22, 869) Na is scarcely attacked by I when
the pure elements are heated to 300°- 'Ee and
Icombine by shakingFe filings with I in presence
of water ; Fel^ is produced, and also FOjO, and
EI probably by the formation and decomposition
of Pels (Meury, J. Ph. [5] 16, 529).—2. Ammonda
forms several compounds with I; the dry gas
isabsorbedformingadark-blueliquid; the volume
of NHj absorbed varies with temperature, at 20°

it corresponds to 3NE3.2I, at 80° to NEJ, at 0°

to (NH,)J[, at -10° to (NH3),l2 (Easohig, A.
241, 253 ; cf. Bineau, A. Ch. [3] 15, 80 ; MUlon,
il. 62,64).

Detection and Estimation.—^Free I is detected

in solution by the colour which it gives to GS, oi

GECl,; andbythe formation of a deep-bine colour

when a drop of starch-paste is added (c/. B6-

ohamp, Fr. 14, 66 ; Mylius, B. 20,688 ; Personne,

C. B. 74, 617 ; Duclaux, C. B. 74, 633 ; Goppels.

roder, P. 119, 67 ; Elasiwetz, W. A. B. 1867.

131). I in soluble iodides is detected by adding

a very little CI water, or a drop of a solution ol

NO2 in cone. H2SO4, and then a little staroh>

paste. lodates are reduced to iodides by SO^A-q;

alkaline iodates mixed with alkaline iodides and
a drop of a weak acid, e.g. tartaric, give free I.

Many insoluble iodides may be converted into

soluble Znlj by treatment with Zn and dilute

E2S04Aq. Most non-metaUio iodides are decom-
posed by water or caustic alkalis giving HI or

alkaline iodide. I is estimated gravimetrically

by ppu. as Agl ; iodates are reduced by SO^Aq
and then ppd. by AgNOjAq. Volnmetrioally I

is estimated by titration with standard

NajSjOgAq, or standard A82O, dissolved io

NaEGOgAq. The water in samples of ordinary

I may be determined by mixing with a weighea
quantity of Eg, rubbing up with a little alcohol,

and carefully drying at 100°; loss of weights*

water (Bolley, D.P. J. 126, 40). The quantity of

I may be determined by dissolving in a cono,

solution of an alkali sulphite, filtering, ppg. by
AgNOgAq, washing pp. with NEjAq to remove
AgOl and AgBr, boiling with 'H.fi containing a
little AgNO, to remove AgjSOf, washing the

residual Agl, and weighing it, after drying, in

the usual manner (Hesse, A. 122, 226).

Iodine, bromides of. Two bromides of I

axe known, IBr and 3r„ but neither has been
gasified ; attempts to prepare IBr„ analogous to

ICI3, have failed (Bomemann, A. 189, 183).

The combination of I with Br has been studied

by Balard {A. Ch. 32, 337), Lagermark (B. 7, 907),

and Bomemann {A. 189, 201).

lonmE HONOBBOMiDE IBr. Formula notneces-
sarilymolecular, but probably so, from analogy to

ICl which has been gasified. Preparedby heating
I with rather more than the calculated quantity

of Br to 25°-50° in a retort, removing excess of

Brby a stream ofCO2, and allowing tocool. Forma
dark-greyish, iodine-like crystals, melting at 36°;

probably sublimes with only partial decomposi-
tion ; smells of Br, the vapour attacks the eyes

and mucous membranes. The vapour appears
red in thick strata (Gernez, C, B. 74, 1190).

Soluble in alcohol, GHCl,, CS2, and ether;

slowly decomposed by water with separation of

I. Berthelot (A. Ch. [5] 21, 370) gives the H. F.

of solid IBr from solid I and liquid Br as [I, Br]
= 2470. A hydrate IBr.6H20 described by Lewig
is merely a mixture of IBr and ice.

Iodine pentabbouide IBr^. A dark-brown
liquid obtained by heating excess of Br with I;

soluble in water ; with alkali solutions forms
bromide and iodate; solution in sunlight decom-
poses to HBr and HIO,.

Iodine, carbide of, better called Carbon
iodide ; v. vol. i. p. 689.

Iodine, chlorides of. I combines rapidly
with 01 even at —90° (Donny a. Mareska, C.B.
20, 817). Two chlorides of I have been isolated,

IGl and ICl, ; IGl can be gasified without decom-
position, 101, decomposes when heated. Eiim-
merer (J.pr. 83, 83 ; cf. B. 8, 489, note) asserted
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tlie probable ezistenoa of a tetrachloride ICl^,

bat the non-ezistence of this oompoimd has been
proved (e/. Hannay, C. J. 35, 169); Brenken
(B. 8, 487) failed to procure any higher chloride
by passing CI over strongly cooled ICl,. Sy
adding I to liquid CI, Hannay (C. J. 35, 169)
obtained a reddish liquid when the elements
were present in the ratio 1 : 5C1, but on removing
pressure or raising temperature 01 was at once
evolved.

lODINB UONOOHIiOBIDE. ICI. Mol. W. 161*9.

[24-2°]; (lOl-S"); S.G. 1 318223 (Thorpe, O.J.

87, 174). H.P. p, 01] = 2,100 (soUd 101 from
gaseous CI and solid I), 6,700 (solid ICl from
gaseous constituents) (Berthelot, A. Oh. [5] 21,

370). V.D. 80-29 at 120°, 83-2 at 612° (Hannay,
C. J. [2] 11, 819). Absorption-spectrum of

vapour t>. Oemez, O. B. 74, 660.

Pr^a/ratum.—1, By passing dry 01 over
carefully dried I till liquefaction occurs and
purifying by distillation with a gram or

two of I.—2. By heating an intimate mixture
of I with 4 parts EOlO, and distilling the

product from powdered ZOIC, (Is + 3KC10,
= K010,+KI0, + KC1+ 0, + ICl).-8. By boiling

I with excess of aqua regia, diluting with water,

shaking with ether and evaporating the ethereal

liquid ^nnsen, A. 84, 1).

Prtm»ties.—101 seems to exist in two forms;

a reddish-brown oily liquid (3ay-Iiussao, A.Ch.
91, 6), and a hyacintii-redsohd (Schiitzeuberger,

Z. 6, 1). Thorpe (O. J. 37, 176) says that ICl

remains liquid in a closed vessel for weeks even
in a freezLug mixture but soUdifies on addition

of a minute fragment of ICl,.
_
If the liqnid ICl

is exposed to the air it solidifies after a time
and is partially changed to 101, and I (c/. Han-
nay, O. /. [2] 11, 815 ; Bomemann, A. 189, 183).

According to Stortenbeker (B, T. 0. 7, 162), two
forms of solid 101 exist, one forming dark-red

needles melting c. 27° obtained by cooling the

liquid 101 to —25°, and another crystallising in

dark-red plates melting at c. 14° obtained by
crystallising the liquid between —10° and -1-5°.

101 smells of I and 01, it attacks all mucous
membranes rapidly and forms very bad sores if

let fall on tiie skin ; decolourises indigo, does not

give bine colour with starch (c/. Christomanos,

B. 9, 434). ICl dissolves in alcohol, also in

HOlAq. Can be distilled with only very slight

decomposition (Schiitzeuberger, Z. 6, 1 ; cf.

Bornemann, A. 189, 183).

BeacUom.—1. Wafer decomposes IClforming

HOI, HID,, and I (Hannay, O. J. [2] 11, 820).

According to Schiitzeuberger (J.c.) a compound
IC1.HC1 is formed (besides HIO, and I) by the

.reaction of water with ICl {cf. also Trapp, J.

1854. 310; and Bornemann, A. 189, 184).—

2. Potash soVuUon produces KIO, and KI with

separation of I (H., Ijs,).—3. Ammonia soVution

forms NH^Cl, and N iodide which combines with

a portion of the NH, (Bunsen, A. 84, 1).

—

4. Distilled repeatedly with potassium iodide,

KCl and I are formed.—5. Dissolves in carbon

disuVphide; when a saturated solutionis distilled

CC1< and CSCl, are formed (H., Z.c.).—6. With

many metals 101 reacts to form chlorides and

iodides (H., i.c.), e.g. with Hg, Sn, Sb, Bi, Al,

Mg, Na.—7. With, m^cwic oxide, cvprieoxidt,

and lead peroxide, forms chlorides and iodides

Vol. Ill,

with evolution c^ and separation of I.

—

8. Hypochlorites and chlorates produce iodatel

with evolution of 01 (Henry, B. 3, 892).—9. Mer-
cv/rie chloride forms a pp. of Egl, (Eane, J. pr.

11, 260).—10. Stannous chloride produces SnClj
and SnI,.

OombiMation,—With hydrogen chloride to

form HG1.I01 ; a yellow, volatile, unstable com-
pound; produced by dissolving ICl in water,
extracting with ether, and evaporating (Schiitz.

enberger, 0. B. 84, 389).

loniNB iBicHLOBDB ICI, Hol. w. onknown;
decomposed by heat to ICl and CI. S.G. e.

3-1107 (Christomanos, B. 10, 789). [26°] (Trapp,

J. 1854. 310) ; [33°] (Christomanos, U.). H.F.
(Berthelot, 4. C/i. [6] 21, 370) [I, 01»] = 21,700
solid IClg from gaseous constituents; 16,300
solid product from solid I and gaseous 01;
[ICl, 01°] = 9,600 solid product from solid ICl

and gaseous 01. According to Brenken (B. 8,

487) ICl, is partially decomposed when it is

melted. Stortenbeker (B. T. O. 7, 162) gives

M.P. as varying from 20° to 60°, but says that

at pressure of 16 atmos. the M.F. is definite and
= 101°.

PrepwraUon.—1. By leading excess of dry

01 over I or ICl until yellowish-red .crystals are

formed, and then subliming at as low a tem-
perature as possible in a stream of 01 (Brenken,

B. 8, 487).—2. By the action of HOI on warm
powdered HIO, ; 01 is evolved (Ditte, A. 156, 335).

3. By the action of PCI, on IjO,.—4. Christo-

manos {B. 10, 434, 789) recommends to lead dry

01 and dry HI into a well-cooled glass receiver,

keeping the CI in excess (HI -i- 401=HCl -i- ICl,; it

HI ia in excess the reaotionHI -l- 101, = HOI+ 2IC1

occurs). To prepare small quantities of 101,, say,

in a bulb tube, Christomanos leads dry 01 through
the tube, cools the place where the 101, is to be

deposited, then allows dry HI to stream through
the tube, and finally leads dry 01 again, all parts

of the apparatus being gently warmed except that

where the ICl, is to be formed.
ProperlAes.—^A citron-yellow, crystalline,

deliquescent solid. Very disagreeable smell;

attacks the eyes and nose. Can be kept un-

changed only in dry 01 (Hannay ; Christomanos).

In air sublimation with partial decomposition

begins even at —12° (0.). Complete decomposi-

tion into 101 and 01 occurs at o. 70°-80°, even

in an atmosphere of 01 at pressure of 760 mm.
(Melikoff, B. 8, 490). According to Brenken
(B. 8, 487) ICl, does not melt when heated, but

decomposes even in an atmosphere of 01 into

101 and 01 at o. 25°, the temperature varying

according to the pressure. ICl, is sol. water,

with partial change to 101, HOI, and HIO, ; at

100° this change occurs suddenly and completely

(Bornemann, B. 10, 121 ; Christomanos, 2.C.).

Sol. benzene, sol. cone. H2SO4.
Beactions.—1. With water to form ICl, HCl,

and HIO,; in cold water a part of the 101, remains
unchanged; in hot water the change is com-
plete ; at 100° it occurs ver^ rapidly.—2. With
ctmstic alkalAs, chloride and iodide, chlorate and
iodate, of the lilkali are produced (Christomanos,

Ijc.).—3. With excess of ammonAa, NH,CI, NH4I,
and NI, are formed (0.).— 4. Nitric acid produces

01 and I (0.).—5. Bydrogen iodide in excess

forms 101 and HCl (0.).—6. Carbon disulphide

produces some S ohloride, the solution contains

C
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BL.a!l (0.) (c/. Weber, P. 128, 459).—7. Carbon
dioxide passed over IClj forms a little COClj (0.).

8. ICIgAq shaken with silver oxide forms AgCl
and HIO3, heated with excess of Ag-^O, Ag
periodate (Philipp, B. 3, 4).—9. Sydrogen has
no action at the ordinary temperature; when
the ICI3 is slightly warmed HCl+ IOl are pro-

duced ; at a higher temperature HCl, HI, and I
'are obtained (0.).—10. Potassium and phos-
phorus burn in ICl,, forming chlorides and
iodides (C).—11. ICl, oxidises hot sul^hwroris

acid solution to SOjAq, and hot/erroMs sulphate
solution to ferric sulphate (C).—12. On ca/rbon

compounds the action of IGl, is to chlorinate

;

e.g. C2H4O2 even in the dark forms OuHjClOj
with simultaneous production of HCl and ICl.

Iodine, cyanides of. Better called Ctanoseii
IODIDE, V. vol. ii. p. 313

i
and Ctamubio iodidb,

V. vol. ii. p. 820.

Iodine, fluoride of. IPj. A colourless,

strongly smelling and fuming liquid ; does not
solidify at —20° ; obtained by decomposing AgF
by I. Attacks glass and Si at red heat; no
action on Hg or Pt ; decomposed by water to

HIO, and HP (Gore, G. N. 24, 291 ; Maclvor,
C. N. 32, 232).

Iodine, hydride of, v. Iodhydkio acid, p". 11.

Iodine, nitride of. Better called Niiboqen
iodide (2. V. in this vol.).

Iodine, oxides of. The only oxide of I

which has been certainly isolated is I^Og ; the
existence of 10^ is probable. Other oxides have
been described, but the proofs of their isolation

are very meagre. I and do not combine
directly ; Wehsarg {B. 17, 2896) passed I and O
over spongy Pt heated to c. 300° without obtain-
ing any compound. According to Ogier (C 22.

86, 722) when a mixture of I vapour and is

submitted to the silent electric discharge all the
oxides of I are produced. I^Oj is the anhydride
of HIOj, which acid is known as a definite stable

solid ; IO2 (if it exists) is not an anhydride, it is

said to combine with H^SO,. The hypothetical
anhydride of periodic acid, I^O,, has not been
isolated. The heat of formation of I2O, is a
large positive quantity =0. 45,000. Ifi^ is a
much more stable body than any of the oxides

of 01 ; no oxide of Br or F has been isolated.

Iodine penioxddb. Tfl^. {Iodic anhydride.)

Mol. w. unknown, as oxide has not been gasified.

S.G.?? 4-487 '(Ditto, A. Ch. [4] 21, 5); S.G. ^
4-7987 (Kammerer, J. pr. 79, 94). C.E. 0°-51°

=000066. H.P. from solid I [F, 0=] = 45,029

;

p.', 0\ Aq] = 43,237; [IW, Aq]= -1,792 {Th.

2, 164). S. = 187-4 at 13° ; S.G. of this solution
«= 2-1269 (Kammerer, P. 138, 390). A white
crystalline solid ; crystals belong to trimetric

system (Schabus, J. 1854. 310). Produced by
slowly heating dry HIO3 to 170°. Melts when
heated to c. 300°, with decomposition into I and
O. When HIO, crystallises from solutions con-
taining H2SO4, crystals of IjO^ are said to ac-

company the HIO, (Bammelsberg). Sol. water

;

insol. ether, alcohol, CHClg, CS2, or CJ3.g (Ditte,

C. B. 70, 621). I2O5 dissolves in water to form
HIO3. The general reactions of I^O^ are those of

an ozidiser : CO passed over warmed I^Og forms
COjj and I; SO, gives SO,; H^S produces HI,
HjO, S, and I ; HCl forms ICl, and H^O ; NH,
on heating gives H^O, N, and I (Ditto, I.c.}. NO

does not react with IjO, (Kammerer, J. pr. 79,

94).

Combinations.—1. According to Kammerer
(</. pr. 83, 72) when dry SO, is passed over 1,0,

heated to 100°, a part of the SO, is oxidised to

SO,, a little I being separated, and then a yellow

crystalline compound 5I,0g.S0, is formed. As
soon as the compound is formed the SO,must be
stopped. The compound is decomposed by mois-
ture, even by exposure to ordinary air. Ditte

(C. B. 70, 621) says that in this reaction only I

and SO, are produced. According to Weber
(B. 20, 87) the compound IjOj-SSO, is formed
by heating the constituents in a sealed tube to

c. 60°, and pouring off excess of SO, ; the com-
pound is decomposed above 60°.—2. By heating
HIO, slowly to 30°-40°, or more quickly to 130°,

the hydrate 3l205.H,0 is said to be formed. Ditte,

however, says this is only a mixture of 1,0, and
HIO,.

J?^i<roso-(Jeri«aii«e(?).Bytreatingperfectly
dry finely-powdered I with c. 10 times its weight
of the most cone. HNO,Aq, or a mixture of

equal parts of cone. HNO,Aq and H2SO4, a loose

flocoulent yellow powder is obtained. This sub-
stance was regarded by MUlon (J. pr. 34, 319) to

be a compound of I, O, and HNO, ; according to

Kammerer {J.pr. 83, 65) it is l20j(NO)2, but no
analyses are given. The substance is extremely
unstable, it cannot be dried over CaO without
decomposition; it is decomposed by water to

HNO3, HIO,, and I. Heated in CO,, NO, and
IjOj are formed.

Iodine dioxide or tetboxide. 10, or I2O4.

This substance probably exists as a definite

compound. One part of perfectly dry I is rubbed
in a basin with 10-12 pts. cone. HNO,Aq S.G.
at least 1-486, until a loose fiocculent yellow
powder is produced {v. supra) ; excess of aoid is

poured oH, the powder is placed in a funnel
stopped with asbestos, and is then dried on a
porous tile, and finally over lime ; HIO, and I

are then removed by washing wHi water and
then with alcohol (Millon, J.pr. 34, 319, 337).

10, is described as a sulphur-yellow powder, un-
changed in air, decomposed to I and HIO,
by heating in air to 170°-180°, insol. cold water,
but decomposed by boiling water giving I and
HIO,, not acted on by alcohol. Warm HNO,
produces HIO, and I; but H^iSO, dissolves the
substance, and on cooling crystals of H2SO4.IO,
separate; HOlAq forms ICl and CI; aqueous
alkali solutions produce iodates, but alcoholic
solutions of alkalis are said to form red liquids
containing very unstable compounds.

Other compounds of iodine and oxygen have
been described, but it is very doubtful whether
any definite compound except 1,0, and probably
10, has been isolated. By the' action of ozone
on I,JAndrews a. Tait obtained a yellow powder

;

supposed by some chemists to be 1,0 (A. a. T.
Pr. 9, 608 ; no analyses given). Ogier (O. JB.

85, 957) asserted the formation of 1,0, by the
action of ozonised on I ; he described it as a
yellowdeliquescent powder, deoomposingat 125°^
130°, with evolution of I and 0, giving HIO,
and I with water. Millon (cT^. pr. 34, 336) sup-
posed he had obtained IigO,, by exposing to moist
air the product of boiling 1,0, with oono. H,SO,
until both I and O were coming off. Kammerer,
{J. pr. 83, 73) treated 1,0, with SO,, and by
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washing the product with alcohol and water ob-
tained a biownish-yellow powder supposed to be
!,0„. These substances were probably mixtures.
Bengieser [in 1836] (A. 17, 254) says that by
heating B.^10, {v. Periodio acid) to 160° it loses

water, and that at o. 180° O is evolved and I^O,

remains; possibly 1^0, may be formed at c. 160°;

but Bammelsberg (J. pr. 103, 278) says that de-

composition of HjIOg begins at 133°, and Lang-
lois (J. pr. 56, 36} puts the decomposition tem-
perature at 130°.

Iodine, oxyacids of. The only oxyacids of I

which are certainly Imown are HIO^ and HjIO,;
both are solids. There are indications of the
existence of HIO in aqueous solution, but neither
this acid nor any of its salts has been actually

isolated. The periodic acid corresponding with
HCIO4 has not been isolated, but many salts of

the form M'lO^are known ; the periodates form
severalcomplex seriesof salts whereas all the per-

chlorates belong to the series M'ClOj. HIO3 is

a product of the action of many oxidisers on I,

e.g. HNOs, 01 in presence of HjO, KOHAq. This

acid or an iodate is also formed by digesting

MgO, HgO, or AgjO with I and KjO, or by shak-

ing up AgNO, with an alcoholic solution of I.

Electrolysis of lAq or HIAq yields HIOj. Iodides

dissolved in water are oxidised by KMn04Aq,
and by bleaching powder, to iodates. HIO, is

produced by heating solutions of HCIO,, HCIO^,
HCIO, or HBrO, with I. If these reactions are

compared with those whereby bromio and chloric

acids are obtained (vol. i. p. 637, and vol. ii.

p. 16) it is seen that it is more easy to pass

from less oxidised, or non-oxidised, compounds
of I to EIO9 than from corresponding com-
pounds of Oi or Br to HCIO, or HBrO,. The
heat of formation of HIO, is much greater than

that of EI, whereas the heats of formation of

HCIO, and HBrO, are considerably less than

those of HOI and HBr:—[H, I, Aq] = 13,170;

[H, 1, 0«, Aq] = 65,800 (c/.vol. ii.p. 666). Periodic

acid and its salts are stable compounds; they

are more readily formed by oxidation pro-

cesses than perchlorates, e.g. passing I vapour

with O over heated BaO produces Ba periodate,

and passing CI into an alkaline iodate in presence

of alkali produces an alkaline periodate. The
anhydride of iodic acid, I^O,, is known as a stable

solid ; but the anhydride of periodic acid, IjOj,

has not been isolated {v. supra, lodme, oxides of).

Detection, and estimation of iodates
_
cmd

periodates.—Iodates are detected by mixing
with an alkaline iodide, adding a little starch

paste, and a few drops of a weak acid, e.g. tar-

taric acid, when I is set free and colours the

starch blue. Periodates give a. brown pp. of

AglO^ on addition of AgNO, in presence of

HNO,. Periodatesmay be separated from iodates

by ppg. both as Ba salts and digesting pp.

with NH, carbonate, when Ba periodate re-

mains unchanged, but the iodate is converted

into BaCO,. Iodatesmay be estimated by reduc-

tion to iodides by means of SO, or SHj, and

ppn. vrith AgNO,; or by digesting with KI and

a little HOI, when 01 is set free and decomposes

the KI, giving free I which is determined volu-

metrically. Periodates may be estimated by a

similar method (v. Kinunins, C. J. 51, 361)._

HiPO-ioDons ACin and Hypo-iowtbs. Neither

(be acid nor any oi its salts has been isolated.

According to E5ne (P. 66, 302 ; Lippmann, B.
7, 1773) the solution obtained by shaking an
alcoholic solution of I with ppd. HgO probably
contains hypo-iodous acid, but this acid quickly

decomposes to HIO, and I. When I is added to

KOHAq or NaOHAq a yellowish liquid is ob-
tained, which bleaches indigo, gives a blue colour

with starch, and is decomposed by H^O^Aq with
evolution of ; on heating, iodide and iodate are

formed. This solution probably contains KIO
or NalO (Schonbein, J. pr. 84, 337 ; Berthelot,,

B. 10, 900 ; Van Deventer a. Van't Hoft, O. C.
1888. 362). Lunge a. Sohock (B. 15, 1883), by
the action of I on CaO suspended in water, ob-

tained a colourless solution which bleached log-

wood, litmus, and cochineal; gave no colour

with starch ; addition of acids separated I

;

HjOjAq caused evolution of O; the solution de-

composed slowly in the dark, more rapidly in

sunlight, but even on boiling for some hours it

was only partially decomposed. L. a. S. suppose
this solution to contain an I compound, analo-

gous with bleaching powder, probably Oa.OI.I.

Iodioacid; and. Iodates. HIO,; MIO,. The
acid seems to have been first obtained by Coimel
by oxidising I by cone, nitric acid {New Edin.
PMlos.Joum. 10, 9S, 337; 11,72; 13,284).

Occti/rrence.—Sometimes in commercialnitric

acid (Pettenkofer, J. 1857. 581).

Formation.—1. By oxidising I by very cone.

HNOjAq, or by HBrOjAq (Kammerer, J. pr.

79, 94), or HC10,Aq (Davy, S. 11, 68, 234;
16, 343).—2. By decomposing Ba(I0s)"2 by the

proper quantity of H,SOjAq.—3. By suspend-

ing Agio, in water, adding an equivalent

quantity of I, filtering from Agl, and evapo-

rating to dryness (10AgIO,+ 12I+6H2O + Aq
= 12HIO3Aq + 10AgI; Kammerer, P. 138,390).

The Agio, is prepared by ppg. NHJO, by
AgNO,, and the NHjIO, is made by digesting

Ba(I03)2 with solution of NH4 carbonate.—4.

By digesting an aqueous or alcoholic solu-

tion of AgNO, with I (10AgNO,Aq+ 121 + eH^O
= 10HNO3Aq-^ lOAgl + 2HI0,Aq ; Lassaigne, J.

Chim. mid. 9, 508 ; Weltzien, A. 91, 43).—5. By
decomposing K103Aqby HjSiFjAq, filtering, and
evaporating to dryness ; the product is impure.

—

6. By leading 01 into water containing I in sus-

pension; the greater the dilution the greater

the quantity of CI required to change all

the I into HIO, (cf. Bornemanu, A. 189, 183

;

Sodini, B. 9, 1126).—7. By electrolysing solu-

tion of I or HI (Biohe, 0. B. 46, 348).—8. By
the action of AujO, on I in presence of water

(61 + 6Aa,0, + 3H,0 + Aq= 6HI03Aq + 10Au

;

Colin, a. A. 48, 280).—9. By moistening ICI,

with a little water and then shaking with ether

or alcohol (Liebig, P. 24, 363).—10. Alkaline

iodates are obtained by acting on I with caustic

alkalis, or by oxidising alkaJine iodides by
KMnOjAqor solution of bleachingpowder (Hem-
pel, A. 107, 100 ; Beinige, Fr. 9, 39 ; Eeichardt,

Ar. Ph. [3] 5, 109: KIAq + 2KMn04 + H,0
= KIOjAq -(- 2MnO, + 2K0HAq

;

2KIAq + 60a001jAq
= Oa(I03), -I- SOaCljAq + 2KClAq).—11. Hg(I0,),

is obtained, along with Hglj, by shaking I with

ppd. HgO suspended in water (Oolin, O. A. 48,

Preparati(m,—\. About 5-10 grams finely

powdered I is placed in a large flask, twice its
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weight of oono. nitric acid S.G. 1*5 (not fuming
acid) is added, and the bottom of the flask is

gently warmed ; the I is gradually oxidised ; by
keeping the upper parts of the flask cool any I

which volatilises is prevented from escaping.

After a time the acid becomes diluted, it is then

poured off, fresh acid is added, and the oxidation

is continued untU the whole of the I has been

converted into white crystals of HIOj. The
greater part of the acid is poured off, the semi-

liquid mass is evaporated to dryness in a basin,

and the remaining acid is removed either by re-

peated evaporations with water or by heating to

100°-130° in an air-current. The crystalline

mass may be dissolved in water and slowly eva-

porated to the orystalUsation-point,and the crys-

tals heated to 170°.—2. Two pts. cone. HjSO,
and c. 8 pts. water are added to 9 pts. -finely

powderedBa(IOs)2, the whole is boiled forhalf-an-

hour; after settling, BaSO, is removed by filtra-

tion, and the filtrate is evaporated until HIOj
separates on coohng ; the crystals are dissolved

in water, a very little Ba(I03)2 is added, and the

liquid is evaporated and filtered. Stas says

that pure HIO, cannot be obtained by this me-
thod ; the crystals always contain either

Ba(I03)i or HjSO,. The Ba^OaJj required may
be prepared: (1) by adding BaCljAqto NalOjAq
obtained by passing CI into water containing I

In suspension, till the I is all dissolved, then
adding Na^OOj till neutral, and again passing in

CI (Liebig, P. 24, 363); (2) by suspending I in

hot saturated BaOAq and passing 01 into the

Kquid (Kammerer, J. 1860. 94) ; (3) by adding
father more than the equivalent quantity of I to

hot cone. KClOjAq, and then a few drops of

nitric acid, CI is freely evolved, and KIO, crys-

tallises on cooling, the salt isrecrystallised once
and decomposed byBaOlzAq.—3. NHJOgis pre-

pared by digesting Ba(I0s)2 with NHj carbonate

solution, filtering, and crystallising; AgKOjAq
is added to a solution of the NH4IO, and the

Agio, obtained is collected and washed; the

Agio, is suspended in water and I is added in the

ratio of 1 gram to 1'857 grams of the AglO,; the

reaction lOAglO, + 121+ 6H2O = 12HI0, + lOAgl
proceeds when the liquid is warmed on the

water-bath ; Agl is removed by filtration and the

liquid is evaporated to dryness and the residue

heated to e. 170° (Kammerer, P. 138, 390).

Properties.—HIO, forms colourless trimetrio

crystals; a:b:o = 589:1:1*1903 (Bammelsberg,
P. 90, 12) ; a:h:c = •9388:1:1-3181 (Schabus, J.

1854. 310). It is doubtful whether HIO, shows
dimorphism or not (v. Bammelsberg, Handbuch
der Krystall.-physikal. Chemie, i. 41). Thomsen
gives the following thermal data {Th. 2, 163) :

—

[H, I, 01 = 67,963 ; [HIO», Aq] = - 2,166 ;

[I"0», H'O] = 2,540. S.G. 2 4-629 (Ditte, C. B.
70, 621). Very soluble in water ; most cone,

solution, according to Kammerer, contains 68-51

p.o. HIO3, boils at 100°, and has S.G. 2-1629.

Kammerer gives the following table :

—

s.a. ftt 14°
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bom that of perchlorio acid ; but iodic acid

shows some fairly-marked analogies with periodic

acid. Thus, if one molecular proportion of

H5IO, (228 grams) is dissolved in SOHjO (1,440
grams), the volume of the solution is 1,440+ 60-2

= 1500*2 o.c. ; if the molecular weight of iodic

acid is taken as HjI^O,, and this quantity in

grams (352) is dissolved in SOE^O, the volume
of the solution is 14404 59-9 = 1499-9 c.c. In
other words, one molecular proportion of BJ0„,
dissolved in 80 molecular proportions of water,

produces the same expansion of the liquid as is

produced by one molecular proportion of iodic

acid, provided the formula of this acid is taken to

be HjiPg. The foregoing are the chief arguments
brought forward by Thomsen for establishing a
difference between the constitutions of iodic

acid on the one band and chloric and bromic
acids on the other hand, and for showing that

iodic and periodic acids are closely related {Th.

2, 168, 423).

The heats of neutralisation of HCIO,,
HBrOy, and HIO, ar^ practically identical (Th.

1, 242). When NaOHAq is added to NalOj a
very small quantity of heat is developed, about
4 p.c. of~the total heat of neutralisation; but
the reaction of NaOH with the monosodium
salt of an undoubted dibasic acid is always ac-

companied by the production of as much, or

nearly as much, heat as attends the addition

of the first molecular weight of KaOH to the
acid. If iodic acid is regarded as dibasic, then
the salt EHjIjOg must be looked on as either

a compound of the normal salt E^IjO, with

2B.J^), {2KH.Jifi,= K^0,.2Bi,IA), or as the
acid salt of a hypothetical acid HjIjOg.

On the whole there appear to be marked dif-

ferences between the oxyacids of I and those of

CI and Br. The oxyacids of I form more com-
plex salts than those of the other halogens. The
constitution of the iodates and periodates can-

not be settled by defining the basicities of the

acids EIO3 and HjIOg. Several series of period-

ates certainly exist, and there is probably more
than a single series of iodates.

The salts KHIjOa and KH2I3O, may of

course be formulated as K2O.2i2Os.H2O and
K2O.8I2O5.2H2O respectively.

Iodates. These salts are formed by neu-

tralising HIO3 by bases, or in some oases by
oxidising I in presence of a base (v. Iodic acid,

Formation, Nos. 10 and 11), or by double decom-
position from the alkali iodates. The iodates

are generally insoluble or slightly sol. in water

;

the alkali iodates are readily soluble ; KIO,,

however, is only slightly soluble (S. at 20° = c. 8).

The iodates are decomposed by heat, generally

giving a mixture of metallic iodide and oxide,

sometimes iodide only. Solutions of iodates are

more easily reduced than chlorates; reduction

of KIOjAq is brought about by SOjAq or SHjAq;
with HIAq iodates give I and metallic iodide

;

with HClAq they give IOI3, 01, HjO, and metallio

chloride ; dilute HjSO, produces HIO3.
The following are the chief memoirs on

iodates ; they are referred to by numbers in the

following descriptions :—(1) Bell, J. 1871. 298

:

(2) Berthelot, 0. B. 84, 1408 : (8) Cameron, J.

1876. 284 : (4) Clarke, J. 1877. 43, 267 : (5) Con-

nel, 8. 62, 493: (6) Ditte, 0. B. 70, 621:

(7) Flight, J. 1864. 147: (8) Gvy-Iinssao, Q. A.

48, 24, 372 ; 49, 1, 211 : (9) Gorlact, Fr. 1869.
290 : (10) Grosourdy, /. Chim. m4d. 9, 428

:

(11) Henry, B. 3, 893: (12) Kammerer, J.pr.

79, 94 : (13) Kremers, P. 84, 271 ; 97, 5 ; 99,
443 : (14) Ladenburg, A. 135, 1 : (15) Liebig,

P. 24, 363: (16) Marignac, /. 1856, 296:
(17) Melsens, C. G. 1872. 552: (18) MiUon,
A. Ch. [3] 9, 400 ; 12, 330 ; 13, 29 : (19) Mitsch-
erlioh, P. 11, 162 ; 17, 481 : (20) Naqnet, J.

1860.401: (21)Pellagri,B.8,1357: (22) Penny,
A. 37, 202: (23) Fleisohl, S. 45, 18: (24) Bam-
melsberg, P. 44, 545 ; 46, 159 ; 62, 416 ; 90, 12

;

115, 584 ; 125, 147 ; 134, 368, 499 ; 137, 305

:

(25) Sohonbein, J. 1857. 63 : (26) Serullas, P.
19, 97, 112 ; 20, 515 : (27) Sonnstadt, J. 1872.

187 : (28) Stas, J. 1867. 162.

Ammonium iodate KHJO,. Lustrous plates

;

decompose at 150° ; S. 2-6 at 15°, 14-S at 100°.

S.G. 3-31-3-34. Formed by action of NHjAq on
I, or of HIOaAq on NHjAq or (NH,)jCO,Aq
(4, 24, 28).

Barium iodate Ba(I03)2.H20. By dissolving

I or ICI3 in BaOAq ; or by ppg. NalOgAq by
BaClj or Ba(N03)2. Lustrous mouoclinic crystals,

which lose K.fl at 130°, and when strongly

heated form Ba periodate BajIjO,,. S.G. 5-18-

5-28. S. -07 at 13-5° ; -15 at 100° (4, 8, 10, 12,

13, 16, 18, 24, 27).

Calcium iodate Ca(I03)2. Occurs in sea-

water. Formed by adding CaCljAq to EIOjAq,
or HIOjAq to Ca(N03)2Aq. By action of bleach-

ing powder on EIAq crystallises with 6E,0, and
from KI03Aq + Ca(N03)2Aqwith 4H2O (FUght).

Efflorescent rhombic crystals ; on heating gives

mixture of CaO and Ca periodate; v. insoL
water (6, 16, 18, 24, 27).

Copper iodates.—1. Cu(I03)j.2H20 ; greenish-

blue pp. by mixing cone. NalOjAq and CuSO^Aq;
salt with HjO remains on warming. S. "33 cold,

•65 at 100°.—2. 3Cu(I03)2.3Cu0.2H20 ; by action

of HIOjAq on strongly-heated OuO. By dis-

solving (1) in NHjAq the compound
Cu(I03)2.4NH3.3H20 is formed (18).

Mercury iodate Hg(I03)2. By warming
freshly ppd. HgO with HIOjAq, or adding

HIOsAq to Hg(N03)2Aq or Hg(C2H302)2Aq (not

by adding HIO, to HgOy. White powder;
insol. water (3).

Potassiwn iodates.—^N ormaliodate EIO3.

Prepared by dissolving I in KOHAq, evaporating

to dryness, and dissolving out KI by alcohol

S.G. -81 ; also by passing 01 into I suspended in

water, neutralising by KOHAq and evaporating,

Stas adds 1^ pts. KCIO, to semi-fiuid EI in a
crucible, dissolves, on cooling, in hot water, and
recrystallises the EIO3 which separates (8, 16,

17, 28). Crystallises in cubical forms. S.G. is

3-976; EIOsAq S.G. 1-0741 at 19-5° contains
9-08 KIOj to 100 water (13). S. at -5° 5-8, at
9-5° 6-7, at 14° 7-7, at 22-2° 9-2, at 45-8° 16-6, at
69-2° 27 (8). Insol. alcohol S.G. -81. Poisonous,

Decomposes, at higher temperature than KCIO,,

to KI and 0, without production of KIO,

;

heated with MnOj forms I, 0, and "Kfi (8, 24,

25). KIOgAq shaken with finely-divided Fe give*

KI (21). From solution in hot dilute HaSO^A^
rhombic crystals of 2KIO3.H2O separate, which
lose H2O at 190° (6). The double salt
KIO3.KHSO4 is obtained by heating KIO3 itt

large excess of dilute HjSO^Aq, evaporating at
25° until EH2l,0, crystallises out, and furthoirr
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oryBtallismg the mother-liquor (16).— 2. Di-
iodajie or acidiodateKHIA («' 'iLfiMPf.S^O).
Obtainedbyhalf neutralisingHIO^Aq byKOHAq

;

also by acidifying KIOaAq by HCl and ppg. by
alcohol ; also by dissolving KIOj in hot dilute

HNOjAq (6, 18, 26). Crystallises in three forms,

one rhombic and two monoolinio (16). S. 1"33

at 15° (26°). Solution reacts acid. Insol. alco-

hol. Loses HjO at 200° (6). FormsadoMftZe
zalt KHl20,.2K01; obtained by heating KIO,
•with dilute HClAq, or by adding to ICljAq less

than enough KOHAq to saturate it (c. ratio

KOH:2ICl3) and allowing to evaporate (16, 24, 26).

3. Tri-iodate KH^IaOg (or Kj0.3IjOs.2K,0).
Formed by adding a large excess of HIO,Aq to

KIOgAq and evaporating; also by heating KIO3
with large excess of dilute HjSOjAq and evapo-

rating at 25°. Large transparent triclinio crys-

tals; lose all HjO at 200°. S. 4 at 15° (6, 16,

24, 26). Bcrthelot (2) describes a basic iodate
KIO3.K2O obtained by heating EI in O.

Silner iodate AglO,. Formed by ppg.
AgKOgAq by HIOaAq or NalOjAq. Crystallises

from NHjAq in monoclinic crystals. S.G. 5'4.

Soluble without decomposition in diluteHNOaAq
(4, 14, 16, 24, 28).

Sodium iodate KalO,. Prepared by satura-

ting 10 pts. water holding 1 pt. I in suspension,

with CI, neutralising by Na^COj, again passing

CI, again neutralising by Na2C03 and passing 01,

and so on ; finally the solution is evaporated
tb ^th its bulk and mixed while warm with half

itsvolume of alcohol ; the crystals which separate

are pressed and washed with alcohol tiU free

from NaCl (15). OrystaUises at under 5° with
2H2O, above 6° with H^O; at 70° crystals of

NalOj form ; hydrates with 8, 6, and 3 H^O are

also described (6, 18, 24). S. 2-52 at 0°, 83-9 at

100° (18). Loses and I when heated (15),

According to Bammelsberg (24), a compound of

Nal with Na^Oj (dNal.NajOj) remains on heating
NalO,. With cone. HClAq, 01 is evolved, and a
compound of HIO, and NaOl remains (6).

Double salts with Nal are obtained by eva-

porating mixtures of NalOjAq with NalAq

;

NaI.NaIO3.8H2O, Nal-NalOj-lOHjC, and
8NaI.2NaIO3.20HjO are described (6, 16, 19, 24).

The existence of acid iodates is denied (6, 32;

ef. 18, 22, 26).

Besides the foregoing iodates, the follow-

ing have been prepared :—Cd(I03)2 (24)

;

Co(I03)j.H20 and Co(IOa)2.6H20 (4, 24) ; various
Fe iodates (1, 5, 24); Pb(I03)2 (23, 24);
Mg(I03)j.4HjO (6, 16, 18); Ni(i03)j.H20 and
Ni(I03)2.6H20 (4, 24); SrflO,)^ (24);
Zng03)j.2H20. Iodates of Al, Bi, Oe, Or, Di,

Au, La, Li, Mn, Sr, Sn, U, Y, and Zu also seem
to exist, but they have not been fuUy investi-

gated.

Pbriodio acid and Peeiodatbs.—The only
acid which has been isolated is HJO,; but
at least five distinct series of periodates are
known. The anhydride of periodic acid has not
been obtained ; when the acid is heated it loses
H2O, O, and I, and iodic anhydride, Ifl^, re-

mains; Bengieser in 1886 (A. 17, 254) stated
that by heating periodic acid to 160° it lost

water of crystallisation, and that comes off

rapidly at 180° ; but according to Eammelsberg
(X pr. 103, 278) and Langlois {J. pr. 66, 36) de-
composition begins at c. 130°.

Periodic acid was first prepared by Magnna
a. AmmermiiUer (P. 28, S14) ; they prepared it

by reacting on AglO, with cold water, whereby

the acid went into solution and another Ag
periodate, Ag4l20„.3H20, remained.

Formation.—By the action oi I on eono.

HClO^Aq (Kammerer, P. 138, 406, 410).

Preparation.—1. NajHjIO, is prepared by
saturating a hot solution of equal parts NaOH
and NalO, with CI, concentrating, and allowing

to cool (Langlois, A. Ch. 34, 257). This process

yields a mixture of NajHjIOj and NajHjIOj ; the

latter salt is more soluble and may be removed
by long-continued washing with cold water

(Eimmins, 0. J. 51, 357), but it is not necessary

to do this in preparing HsIO,. The Na salt is

dissolved in water with addition of just enough
HNO3 to form a clear solution, and AgNOjAq is

added ; a brown pp. of Ag^HIOj is thus obtained

(Kimmins, C. J. 61, 358 ; former observers said

that AgjIOs or AgjH^iIOa is produced). The
brown Ag salt is suspended in water, and shaken
with Br; AgBr ppts., and H5IO3 along with
HBrOj goes into solution; th^ filtrate is eva-

porated to the crystallising point, wherebyHBrO,
is decomposed, and is then placed over H2S04m
vactio (Kammerer, P. 138, 390).—2. AgjHIOj
prepared as described in 1 is dissolved in cone.

HNOjAq, and the solution is evaporated at 100°,

orange-red crystals of AglOfH^O separate; by
treatment with cold water this salt decomposes

to HsIOjAq, and Ag,l20,.3HjO which may be

again converted into AgI04 by solution in cone.

HNOjAq and evaporation (Magnus a. Ammer-
miiUer, P. 28, 514).—3. NajHglOg prepared as

described in 1, and mixed with Na,H2l03, is

dissolved in as little dilute HNO,Aq as possible,

Fb(N03)2Aq is added, the pp. of Pb periodate

(Pb3(IOs)2, Kimmins) is digested with rather less

dilute H2S04Aqthan suffices to decompose it all,

and the liquid is filtered and evaporated (Ben-
gieser, A. 17, 254).

Properties.—HjIOeCrystallises in transparent,

colourlessprisms, probablymonoclinic(Bammels-
berg). M.P. 133° (Eammelsberg, J. pr. 103, 278),
130° (Langlois, J.pr. 66, 36) ; melting is accom-
panied by partial decomposition (Bengieser, A
17, 254, put the temperature of decompositioa

at 180°). HjIOg does not lose weight at 100°,

nor by keeping over H2SO4. Very deliquescent

;

fairly sol. in alcohol ; slightly sol. in ether.

Thomsen (B. 7, 71; Th. 2, 427) gives the follow-

ing data for S.G. and expansion of HjIOjAq :

—

Batio of
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(Eitimueier, l.e.) ; C^'B-fl^, CjHjOj, and many
other C acids are oxidised to 00, ; SO^Aq, SH,, and
HI are also oxidised ; with Zn, Fe, Eg, and Cu
it forms ZnO, ¥efi„ EgO, and Cu(I0,)2 lespeo-

tively (Bengieser, l.e.).

Pbbiodaies. Most of the periodates are in-

soluble in water ; they are generally prepared
from the Na or E salts by double decomposition
from solutions acidified with HNO,. Many of

them are decomposed by heat giving and
metallic iodides, e.g. KIO,, AglO, ; others evolve

O and I, and leave either oxide, e.g. salts of

Ni and Mg, or a mixture of oxide and iodide,

e.g. salts of Pb, Gu, Cd ; Hg salts give iodide and
Hg ; NH, salts decompose explosively to I, N, 0,
and H^O. Very many periodates are known

;

they may be divided into several classes; the
following scheme presents the chief classes and
the chief salts in each class. The nomenclature
is that adopted in Gmelin-Eraut's Handbuch.
All the acids except HjIO, are hypothetical;
formulse of salts are given here without water of

crystallisation :

—

BasflOJj is obtained, and Ca(I03)2 undtrgoes a
siinilar reaction. The salts obtained by double
decomposition from alkali salts of the ortho-

series, or of the dimeso- series, usually belong
either to the ortho- or meso- series ; thus the
following salts are obtained :

—

Starting from TSa^^lO, Starting from 'KJJD,

CUjPIOs
FeHalO,

Pb,H,(IO,),

Ag^HjIO.
OdHIO.
AgjHIO,
NislIO,),

ortho

CujHIO,

PB3H,(I0J,
lAgAIO,
CdHIO,
AgjHIO,

When a salt is obtained by ppn. from an
acidified solution of an alkali salt, the series to

which the ppd. salt belongs is conditioned by the
relative quantity of acid present; thus when
AgNOj is added to a solution of NajHjIO,,

KJjO, or KIO4, acidified by a little HNOs,
AgjHIOj is obtained ; when more HNOs is present

the pp. is AgjHjIO, ; and when cone, acid is pre-

Meso-periodates

derived from HJO,
(H.I0.-H,O=H.IO.)

Ba3(I0,L

CdsPOJ,
CdHIOj
Pb,(IO,),

Ni,(IO,),

K,IO,
Ag^IO,
Sr,(IO,),

Ortho-j)eriodates

derived from H^IO.

BeHJO,
Ca,(IO,),

CujHIO,

FeHjIO,
HgjIO.
AgsIO,
AgjH,IO,
AgsHjIO,
Na^jIO.
NaaHjIO,
Sr^gO,),

Zn,(IOJ,.

ZH-periodata
derived from H.I,0„

(2H.IO.-H,0=H.I.O,.)

Cd^LjO,.

Cu^IjO,,

MgAO,,
HgsIjO,,

AgsIjO,,

Zn^IjO,,

The series to which a periodate belongs

seems to depend partly on the natrre of the

base, and to a large extent on the conditions

of preparation. By neutralising HJOjAq by
NaOHAq Eammelsberg (P. 134, 368, 499) ob-

tained NalOj ; by neutralising the same acid

by various carbonates the following salts have

been obtained :

—

Pekiodates.
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whereag keJ^O,.SKfl (which also might be
written Ag^I^HgO,J fonug light yellow oiygtals,

and is obtained by treating AglOj-H^O with
water. As a rale water of crystallisation is re-

moved at 100°, whereas the temperature of

acid salts must be raised to 270°-300° before

change begins with evolution of water. (For a
comparison of the classes of periodates, v. Eim-
mins, C. /. 55, 152.) Thomson (Th. 1, 244) has
determined the heat of neutralisation by EOH of

B,IO,, with the following resnlts :

—

a CH'IO'Aq, n KOHAi^ dV.
I 6,160

21,440
a 26,590

8,160
8 29,740

S,800
6 32,040

From these results Thomsen concludes that

H5IO, is dibasic, but that basic salts are pro-

duced when more than 2K0H reacts. To ex-

plain the existence of many of the periodates,

Thomsen prefers to double the formula of the

acid and to represent it as normally tetrabasic,

thus HtlgOg.SHjO : he classifies the chief period-

ates as follows :

—

Normal salts.

tlftL,0,.SnjO

Basic salts.

(1) Rn,1.0„.2H,0 (2) E°.I,0„.H,0

(8) R«,IA.

The existence of undoubted acid salts, t.e. salts

in which the H is not combined with O in the
form of H2O, militates against the classification

of Thomsen. The reaction of EOHAq with
HglOgAq is almost certainly a complex occur-
rence.

In the following description of periodates
only one or two salts in each series are described
in detail.

The following are the principal memoirs on
periodates ; they are referred to in the following
paragraphs by numbers : (1) Atterberg, J. 1878.

257 ; (2) Bengieser, A. 17, 260 ; (8) Blomstrand,
B. 3, 317 ; (4) Pernlund, J. 1867. 165 ; (5)
Groth, P. 134, 536 ; (6) Kimmins, C. J. 61, 356

;

55,148; (7) Langlois, X 1852. 345 ; (8)Lautsch,
r.2>r. 100, 65; (9) Magnns a. Ammermiiller, P.
28, 514 ; (10) Philipp, £. 3, 4 ; (11) Bammelsberg,
P. 44, 545; 46,159; 62,416; 90,12; 115,684;
125,147; 134,368, 499; 137,805; (12) Bitter,

Gm.-K. (6th ed.), 1 [2] 303.
Ortho-series ; salts derived from HjIO,.
Barium orthqperiodate Ba,^(IOg)t, Prepared

by heating Ba(I0,)2 in a current of dry air

(Sigiura a. Cross, C. J. 86, 118); by passing I
vapour and dry air over heated BaO (S. a. C.)

;

by heating Bal, in a current of dry air so long
as I is given off (S. a. 0.). Insol. water; sol.

HKO^q ; heated in H gives Bal^ and BaO.
Silver orthqperiodates.—1. AgJOj : said to

be ppd. as a brown salt by adding AgNOjAq to a
neutral solution of an alkaline periodate, also by
shaking AgJA-SH^O with cold AgNOjAq (11)

;

Kimmins (6) failed to obtain this salt ; sol. in
HNOjAq and in NHjAq.—2. Ag^HjIO, : dark-
red pp. by odding AgNOjAq to Na^HjIO^q
or EJj,0,Aq in slight excess of ENO, (6).—

8. Ag,HaIO„ ilate-ooloured pp. by

AgNOsAq to NajHjIOJi.q or K,L,0^q in preseno*

of a fair amount of HNO, (6).

Sodium orthoperiodates Na^HglO, and
KajHjIOj ; white granular pps., formed bypassing

CI into a boiling solution of equal weights of

NalO, and NaOH ; the second salt is less solu-

ble than the first, from which it may be sepa-

rated by long-continued washing with small

quantities of cold water (6).

For descriptions of the other salts of this

series v. (1) for Be salt, (6) for Cu and Fe salts, (8)

for Hg salt, (11) for Ca, Sr, andZn salts (for for-

mulsB of salts, v. p. 28).

Meso-series; salts derived from hypo-
thetical H,IO,.-

Barium mesqperiodate Ba,(I05)2.6H20. By
ppg. the corresponding E salt by Ba2N0,Aq
(11).

Potassvum misoperiodate K,IOi.iBJO. EIO,
is prepared by saturating with 01 a hot cone,

solution of equal weights of EIO, and EOH, and
repeatedly crystallising ; the salt is dissolved in

water and the solution is ppd. by alcohol (11).

Silver mesqperiodate (acid salt) Ag^HIDj.
A dark-brown pp. by ppg. NajH,IO, or E^IjO, in

just enough dilnte ]^0,Aq to form a solution

(6).

For description of other salts of this series

(formnln given on p. 23), v. (6) for salts of Pb
and Ni, and (11) for salts of Cd (crystallises with

6H2O) and St.

Dimeso-seriea; salts derived from hypo-
thetical HfljOg.

Barium dmiesop^iodate 3aJJ),. Obtained

by ppn. from alkali periodates in presence o>

HNOg. By neutralising HjIOgAq by BaOAq, a

salt with 7H2O is obtained, which loses 4H2O at

100°, and on strongly heating goes to BajIO,

(11. 7, 8).

Ferrie dimesoperiodate (acid salt) FeHI,0,.
By ppg. solution of Na^HjIO, or KJjd, by
FeCljAq and ' drying at 100°. Boiling Jwith

dilute HNO,Aq does not change this salt (6).

Potassium dimesoperiodates E,I,0, and
EjHI^O,. Both salts are obtained by passing 01

into EIO, mixed with EOHAq (6). If equal

weights of the EIO, and EOH are used, and the

EIO4 which separates is removed by filtration,

the filtrate on concentration gives EJ^O, ; if this

filtrate is exactly neutralised by ^70, the salt

E4l20g.3H20 {v. also 11) crystallises out without
concentration; if excess of HNO, is used,

EjHIjOg is obtained. A solution of EIO4 to

which EOH is added is said to give triclinic crys-

tals of E4l20s.9H,0 on concentration (6, 9).

E4I2O, is soluble in EOHAq ; S. 10-3 cold water

;

solution has alkaline reaction ; 01 led into boil-

ing EjIjOgAq produces EIO4; with I, EI and
EIO3 are produced: strongly heated leaves

2EI.EjO (11).

Silver dimesoperiodate AgtlJO^SHjO. Light-
yellow crystals, obtained by treating AgI04.H20
with oold water (6, 9). Heated to 100° for 12
hours claret-coloured crystals of Ag4l20,.H20 are

formed ; and when the temperature is raised to
130° and kept there for many hours a chocolate-
coloured powder, AeJ.fl„ remains (6). When
AgJ.fi, is treated with NH,Aq, Ag-I-O,. is pro-
duced (11).
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(formulse giyen on p. 23) v. (2) for salt o{ Oa
(oiystallisea with 7 and 9 H^O), (6) for salts of

Ni and Zn, (7) for Sr salt (orystallises with
3H2O), (8) and (9) for Na salt (crystallises with
3H,0), and (11) for salts of Cd (orystallises with
9H2O), Ou (with 6H2O), Mg (with 12 and 15 HjO).

Meta- series ; salts derived from hypo-
thetical HIO4.

Ferrio metaperiodate 'Pe{10,),. Bright yel-

low, produced by boiling FeHIjO, for some time
with oono. HNOjAq (6).

Potassium metaperiodate EIO^. Prepared by
eatnrating with Gl a boiling cone, solution of

equal parts KIO, and KOH, cooling, and crys-

tallising repeatedly from water (6, 7, 9, 11).

B. '35 cold water ; almost iusol. KOHAq. KIO^Aq
shows acid reaction. At 300° forms KIO3, de-

composed by I at 160°. Eeduced in solution by
EI to EIO, and I, which is then oxidised to

KIO, (8. 9, 10).

Silver metaperiodate AglOj. By dissolving

NajHjIOj or NasHjIOs or KJ^O, in oono. HNOjAq
and adding AgNO,; also by treating AgjH3l08,
AgjHJO,, or Agj^Oj with oono. HNOjAq and
evaporating on steam-bath. Orange-coloured
crystals. Crystals are AglO^.H^O ; heated to
130° for 6 hours AglO^ remains as a bright-yel-

low powder (6). Decomposed by water giving

AgA0,.3H,0 (11).

For descriptions of other salts of this series

(formulsa given on p. 23) v. (11) for salts of Ba,
Cd, Ca, and Sr (crystallises with &Rfi), (6), (7),

(8), (9), and (11) for salt of Na (crystallises with
2 and 3 ILfl).

Di-series; salts derived from hypothetical

Hsl,0„.

Cadmium Mperiodate Cd4T20„.3H20. By
ppg. a slightly acidified solution of NalOf by a
soluble Cd salt (11).

Silver diperiodate Ag,I,0„. By treating

AgJLfl, with NH,Aq (8, 11).

For descriptions of the other salts of this

series (formulss given ou p. 23) v. (11) for salt

of Cu (crystallises with E^O and 7E.fi), (11) for

salt of Mg (with 6 and 9 H^O), (11) for salt of

Hg {ef. 8), (7) for salt of Zn (cf. 11).

Dimeso-di and Tri-meso series; salts

derived from hypothetical HijIjO,,, and H,„I(,Oa,

respectively ; v. (8) and (11).

Iodine, phoBphides of, better called Phos-
phorus iodides ; v. Peosfhobits.

Iodine, selenides of, better called Selenion

iodides ; v. Sbleniok.
Iodine, silicides of, better called Silicon

iodides ; v. Sniiooit.

Iodine, sulphides of, better called Sulphur
iodides ; v. Sulphub.

Iodine, tellnrides of, better called Tellurvum,

iodides ; v. TEiii<uiEiui<i. M. M. P. M.
lODO-ACETIG ACIB C^HJO, i.«.

OEy.COjH. M0I.W. 186. [82°].

Formation.—1. By digesting bromo-acetic

ether with KI and alcohol, for about two hours

in the dark, distilling ofi the resulting iodo-

aoetic ether and decomposing it with baryta-

water (Perkin a. Duppa, P. M. [4] 18, 64).—2.

By boiling Aofi wilii iodine and iodic acid

(Schiitzenberger, J. pr. 107, 108).—3. By the

oxidation of iodo-acetio aldehyde (Chautard,

A. Ch. rei 16, 152).

Properties.—Trimetrio plates, decomposed
by heat.

Reactions,—1. Moist siVoer oxide yields gly-
ooUio acid.—2. Besolved by HI, even in the
cold, into acetic acid and free iodine (EeknlS.
0.J-. 17, 207).

Salts. The NH4 and E salts are very
soluble, crystalline, and non-deliquescent.

—

BaA'j: crystalline, m. sol. water; ppd. from
aqueous solution by alcohol.—PbA'^ : prisms.
In solution it easily splits up into Pbl, and gly-
collic acid.

Methyl ether Uek'. (170°). Pungent liquid
(Aronstein a. Eramps, B. 14, 604).

Ethyl ether EtAf. (180°). From bromo-
acetic ether, EI, and alcohol (P. a. D.). Also
from ohloro-acetic acid, EI, and alcohol (96 p.o.)

by heating on the water-bath in the dark. Easily
obtained by heating chloro-acetio ether with
Calj 3^aq at 75° (Spindler, A. 231, 272). Pungent
heavy oil. Decomposed by EtI at 230° giving
acetic ether and ethylene iodide (Aronstein a.

Eramps, B. 13, 489 ; 14, 604). With Me^S it

forms MeS.CH2.OOjH and, finally, S(CHj.CO^j.
Ghloro-ethyl ether

CI.CHJ.CH2.O.OO.CH2I. S.G. iS 1-954. Prom
chloro-ethyl chloro-acetate by gently beating
with an alcoholic solution of Nal (Henry, G. B.
97, 1308). Very pungent oil. Turns brown in
daylight.

Propyl ether PrA'. (198°). S.G. 2 1-679.

From propyl chloro-acetate and alcoholio Nal
(Henry, 0. B. 100, 114). Pungent oil.

Amide CHjI.CO.NHj. [158°]. Formed from
methyl iodo-aoetate and alcoholic NH3 (Henry).
Also from chloro-acetamide and alcoholio EI,
by standing a few days in the cold (Menschutkin
a. JermolajefE, Z. 1871, 5). Small needles or
prisms.

Nitrite CHjI.CN. lodo-aeetomfrile. {187°).

S.G. 12 2-307. From chloro-acetonitrile and
alcoholio Nal (Henry, C. B. 103, 413). Colour-
less, very pungent oil, which becomes brown
in daylight. V. sol. alcohol and ether. Slightly

decomposed on distillation, with liberation of

some iodine and HOy. AgOAo forms
OHj(OAc).CN.

Si-iodo-acetic acid CHIj-CO^H. Formed by
heating di-bromo-aeetio ether with EI, converting
the resulting di-iodo-acetio ether into a Ca salt

with milk of lime, and adding HGl (Perkin a.

Duppa, 0. J. 13, 1). Crystalline sulphur-yellow
compound, volatile in the cold, si. sol. water.

Does not blister the skin. The E and Na salts

are deliquescent.—^BaA',: trimetrio crystals,

giving off iodine when heated.—CaA',: silky

yellow needles.—PbA'j : crystalline pp.—AgA'

:

yellow crystalline powder.
Ethyl ether EtA'. Formed by treating

di-chloro-acetic ether with CaljS^aq at 75"

JSpiudler, A. 231, 278). Formed also by adding
iodine to a solution of diazo-acetic ether in ether
(Curtius, J. pr. [2] 38, 433). Oil, volatile with
steam ; reddens on exposure to air.

Amide OHIj.CONH,. [202°]. Formed by
the action of iodine upon a cold alcoholio soln-

tion of diazo-aoetamide (Curtius, B. 18, 12SS),

Formed also by the action of oono. NHjAq upon
di-iodo-acetic ether. Greenish-white prisms
(from hot water) ; v. si. soL water. Very stable

towards aoids and alkaUs.
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lODO ACETIC ALDEHYDE OHJ.CHO. S.G.
m 2-14.

Formation.—1. Byboilingan aqueous solution

of chloro-aoetic aldehyde ynth KI, allowing to

stand for 12 hours, and then extracting with

ether (Glinsky, Z. [2J 4, 618).—2. By the oxida-

tion of a solution of iodine in alcohol.

Prepwratiem.—'Bj mixing iodine (50 g.), iodic

acid (20 g.), aldehyde (30 e.c.) and water (60 c.c.)

and leaving the closed flask to stand for about a

week (in summer). Water (500 c.c.) is then

added, when the iodo-aeetic aldehyde separates

as an oil (Chautard, A. Ch. [6] 16, 145 ; G. B.

102, 118 ; C. N. 54, 87; cf. W. P. Bloxam a. B.

P. Herroun, O. N. 53, 301 ; 54, 133).

Properties.—^Limpid colourless oil, unin-

flammable. Blackens rapidly when exposed to

light. Its vapour is excessively irritating.

Cannot be distilled even m vacuo. Decomposes
at 80°. Miscible with alcohol, ether, chloroform,

and CSj. SI. sol. water. Forms a crystalline

hydrate. Forms a crystalline compound with

NaHSO,.
Beacii<ms.—1. Dilute aqueous KOH forms

iodoform. Cone. KOHAq resinifies it.—2. Am-
mania either aqueous or alcoholic forms ammo-
nium iodide and various bases, e.g. oxytrialdine

{C.fi,)2^.CfifiB..—3. Chlorine and bromine at

ordinary temperatures displace iodine giving

ehloro- and bromo-acetic aldehydes and resins.

4. All mineral acids decompose iodo-acetio

aldehyde.—5. Bediicing agents (Na amalgam,
Zn and HCl) remove the iodine.—6. Oxidation

with HNO, yields CHJ.CO^H [82°].—7. NaOEt
and KOEt yield only resinous matters.—8. Silver

acetate yields acetic ether (74°).—9. AgCN gives

CHj(CN).CO.H.—10. AgSCN similarly gives

CHj(SON).COH.—11. The andnes form crystal-

line bases with elimination ,gf water. Thus
aniline gives 0HJ.0H(NH.C5H5)j, and ^-tolu-

idine gives CHJ[.CH.(NH.C„H4.CHs)j.
Iri-iodo-acetic aldehyde GI,.OHO. lodal

i
above 200°). From chloral or bromal and EI
Bertrand, J. 1881, 588).

lODO-ACETO-ACETIC ETHEB
CHs.CO.CHI.CO^Et. S.G. i* 1-7053. From
cupric aceto-acetic ether and iodine in ether

(Schonbrodt, A. 253, 178). Yellowish oil ; v.

sol. ether. Begins to decompose at 25°. AgCl
gives chloro-aceto-acetic ether. AgCy gives di-

oxy-terephthalio ether dihydride. AgNOj forms
nitro-aceto-acetic ether. Beduced silver gives di-

acetyl-fumaric ether. Sodium aceto-acetic ether

in benzene forms di-acetyl-succinic ether.

lODO-ACETONE 0J3.J.(> i.e. CH3.CO.CHjI.
S.G. 15 2-17. Formed by the action of KI on
chloro-aoetone (Glutz a. B. Fischer, J.pr. [2] 4,

62). Prepared by mixing acetone (200 c.c.)

with iodine (100 g.) and iodic acid (40 g.), and,
after a week, boiling for three hours, adding
water (500 c.c), drying the separated oil over
CaClj, and distilling in vacuo in the dark (De
Clermont a. Chautard, 0. B. 100, 745). Very
pungent oil. Not inflammable. Decomposes
slowly in sunlight, but more rapidly when heated.
Beduces Fehling's solution. Mineral acids con-
vert it into CH2I.CO.CH2I. Silver chloride forms
chloro-acetone. KOAo gives CHa.CO.CH^.OAo.

Di-iodo-acetone OjHJjO i.e. CHjI.CO.CHjI.
r62°] (M. Simpson, J. pr. 102, 380; O. Volker,
A. 192, 90).

Formation.—1. From acetone (48 g.), watM
(1000 g.), and ICI3 (96 g.) at 68°. As soon as re-

action begins the liquid is cooled. The oil that

separates is exposed to the air till crystals sepa-

rate (eight weeks) ; these are recrystallised from

alcohol.—2. From CHaCLCCCHjCl and aqueous

KI.
Properties.—White needles. Violently attacks

the mucous membrane. Decomposed when
heated. Not very soluble in chloroform, CSj, or

alcohol. Sol. benzene, v. sol. ether and acetone.

Cannot be distilled undecomposed.
Beactions.—1. Silver chloride gives solid

CHjCLiCO.CHaOl [43°].—2. Decomposed by cold

KOH, and by boiling K^COa.—3. Not converted

into acrolein or acrylic acid by AgjO, AgCy, or

HgO.—4. B.gJ.2 forms acetone, iodo-aoetone, HI,

and acetic acid, but no acrolein.—5. Zinc and
acetic acid reduce it to acetone.

^-lODO-ACETOPHENONE
[l:4]CsHjI.CO.CH3 [79°]. Obtained by diazotising

^-amido-aoetophenone, and heating the diazo-

chloridewith excess of HI (Klingel,B. 18, 2692).

White flat needles or plates. Easily sol. alcohol

and ether, and to a certain extent in hot water.

By CrOj it is easily oxidised to jp-iodo-benzoio

acid [266°].

lODO-ACETOTHIENOITE v. loDO-THnsiraL

MEIHYl KETONE.
lODO-ACETYLENE HCiOI. Formed bypass-

ing a current of steam through a solution of

barium iodopropargylate (0jI.C02)JBa (Baeyer,

B. 18, 2274). Crystalline solid. Sol. water. Vola.

tile with steam. Very poisonous. It gives a

purple-ied pp. with ammoniacal CujClj, which
is soon converted by an excess of the copper

solutioninto copper-acetylei;e and cuprous iodide.

It soon polymerises on keeping.

Dl-iodo-acetyleae IC:CI. [78°]. Formed by
the action of iodine upon acetylene-silver. By
treatment with an excess of ammoniacal CUjCl,

it is converted into copper-acetylene and cuprous
iodide. It readily polymerises (Baeyer, B. 18,

2275).
Di-iodo-diacetylene IC:C.C:CI. [101°]. Co-

lourless crystals. Odour resembling iodoform.

Formed by the action of a solution of iodine in

aqueous KI upon silver-diacetylene. By treat-

ment with an excess of ammoniacal CujGl^ it

yields copper-diacetylene and cuprous iodide.

It explodes violently on heating, vnth a brilliant

red flash. It soon polymerises on keeping
(Baeyer, B. 18, 2276).

lODO-AGETYLENE CABBOXYLIC ACID «.

lODO-FBOFIOIilC ACID.

lODO- ACIDS V. lODO- COMPOUNDS.
lODO-ACBYLIC ACID CjHjI.COjH. Large,

colourless, four-sided prisms [65°] ; or plates

[140°]. Easily soluble in water, alcohol, and
ether. Formed by the addition of HI to propiolia

acid (Bandrowski, B. 15, 2703; Stolz, B. 19,

542). The Pb and Ag salts are white orystjilline

pps.
ajS-Di-iodo-acryhc acid CHI:0I.C0J3.. [106°].

Formed by treating propiohc acid with an ethereal

solution of iodine (Homolka a. Stolz, B. 18,

2284). Colourless prisms, or long needles. Vola-
tile with steam. Easily soluble in alcohol, ether,

and hot water.

;3-Di-iodo-acrylic aeid IjCiCH.COjH. [133°].

Formed by addition of HI to iodo-propioHc aoid
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I0:0.00iH (Homolka a. Stolz, B. 18, 2284).
Piisms. Easily soluble in alcohol and ether,

tolerably in hot water, very sparingly in cold.

Xot volatile with steam.
Tri-iodo-acrylic aoid CI,:0I.004H. [207°].

Formed by the action of an ethereal solution of

iodine npon iodo-propiolio acid GIiO.OOjH (Ho-
molka a. Stolz, B. 18, 2286). Large colourless

prisms. Easily soluble in alcohol and ether,

insoluble in cold water.
lODO-SI-ALIYL-ACETIC ACID C,H„IO, i.e.

CI(03Hj)2.C02H. lodo-ocUnoic actd. From
C(OH)(OaH5)j.C02H and fuming HIAq (Sohat-
zky, J. B. 17, 78). Crystals ; insol. water, v. sol.

alcohol and other. Easily decomposes.
lODO-AILYL-ALCOHOL CjHjLOH. [160°].

Produced by the action of aqueous Na2C03 on di-

iodo-propyl alcohol (Htibner a. Lellmann, B. 13,

460). Needles. Highly volatile with steam.
InsoL water, aol. alcohol, chloroform, andHOAc.
Not attacked by AojO.

lODO-ALLYIEHE CH,! i.e. CH,.0:CI (?).

(98°). S.0. 1-7. From' sUver-aUylene and iodine

in EIAq (Iiiebermann, A. 135, 270). Pungent
oil. Almost insol. alcohol. With zmc and HCl
it gives off allylene. Combines with iodine

(1 mol.).

lodo-allylene CH2l.C:CH. Propwrgyl iodide.

(116°). S.G. 2 2-0177. From propargyl bromide
and alcoholic Xal (Henry, B. 17, 1182). Liquid.

V. e. sol. alcohol and ether, m. sol. boiling water.

Beadily combines with iodine, forming colourless

needles of CHI:CI.GH2l [41°]. Combines with
mercury.

lOSO-ALLYLENE IODIDE «. Tbi-iodo-pbo-

FYLENE.

TBI-IODO-ALLYL ETHYL OXIDE C,H,I,0
i.e. Cl2:CI.CE2.0Et. From the silver derivative

of propargyl ethyl oxide and iodine in ethereal

solution (Liebermann, A. 135, 285). Oil.

DI-IODO-ALLTL-IODIDE v. Tbi-iodo-fbo-

PYIiENE.

TETEA-IODO-DI-ALIYL PHOSPHITE
(CHI:0L0H20)jP(0H). [49°]. From propargyl

alcohol, iodine, and red phosphorus (Henry, B.

8, 398 ; 17, 1133). Long slender needles (from

alcohol). Very pungent.

lODO-AllIIDO-BENZOIC ACID C^n^mO^ix.
CeHJ(NHj)OOjH [3:2or6:l]. [137°]. Formed by
reducing iodo-nitro-benzoio acid [235°] dissolved

in glacial acetic acid (Orothe, J. pr. [2] 18, 326).

Dark-brown crystals. V. sol. water. By further

reduction it forms o-amido-benzoio acid [143°].

—

HA'HOl.—BaA'jaq.
lodo-amido-benzoic acid C^,I(NH2)C02H

[3:66r2:l]. [209°]. From iodo-nitro-benzoio

aoid [174°]. Needles, si. sol. water. May be

lednced to o-amido-benzoio acid.—CaA', 2aq.

—

SrA'r—BaA'j.
Di-iodo-m-amido-benzoio acid

0,Hjlj(NHj)C02H. Formed, together with

Nj(C|,Hjl2CO^)2, by treating an alcoholic solu-

tion of »»-amido-benzoio acid [173°] with iodine

and mercuric oxide (Benedikt, B. 8, 384). The
acids are separated by fractional ppn. of their

alcoholic solution by lead acetate. Long needles.

Decomposed by heat. Insol. water, v. sol. alcohol,

ether, aqueous acids, alkalis, and NajCO,.—KA.'

:

long silky needles, obtained by mixing alcoholic

^lutions of the acid and EOH.

Di-iodo-jD-amido-beuzoiC acid

OpH2l2(NH,y.COjH. [above 300°]._ Obtained by
dissolving p-amido-benzoio acid in dilute HGl
and passing in the vapour of ICl (2 mols.)

(Michael a. Norton, Am. 1, 264). Tables. Insol.

water, alcohol, and HOAo; sol. nitro-benzene.

Does not combine with acids.—^NaA' 6aq : long
white needles, sol. hot water.—^BaA'24aq:
needles, sol. hot water.—AgA'.

DI-I0D0-3)-AMID0-PHEN0L
CaHjIj(NH2)0H. [222°]. Formed by reducing
the corresponding nitro-phenol with SnCl^ and
HCl (R. Seifert, J. pr. [2] 28, 437). Needles
(from alcohol) or plates (from MeOH). With
HOIand bleachingpowder it gives di-iodo-quinone

ohlorimide
(ff.

D.). With H2SO4 and KjCrA
givesdi-iodo-quinone (q.v.).—^B'HCl. Decomposed
by water.

lODO-AMIDO-THTmOL
OeHIMePr(OH)(NHj) [6:5:2:1:4]. From the oxfan

of iodo-thymoquinone by reduction with SnCl,
(Kehrmann, J. pr. [2] 39, 392). Its stanno-

ohloride forms large colourless prisms.

lODO-AHIDO.TOLUEIIE SULPHONIC ACID
C^jMelfNHJ.SOaH [1:4:2:5]. Formed from the

corresponding nitro-toluidine sulphonic acid by
diazotisation and treatment of the product with
cone. HIAq at 135° (Foth, A. 230, 308). Slender
silky needles (from water). V. si. sol. cold

water.

lODO-AUYL ALCOHOL CjH„IO? Amylene
~ iodhydrin. Formed by shalong up amylene

with iodine, water, and HgO (Lippmann, Z. 1867,

17 ; A. Svfppl. 6, 124). Heavy oU, decomposed
by distillation.

lODO-AMYLIDENE-ANILIJETE
C4HjI.CH:NC5H5. Formed by heating iodo-iso-

valerio aldehyde with aniline (Chautard, A. Oh.

[6] 16, 168). Tellow prismatic needles or rect-

angular tables. Decomposed by heat. V. sol.

alcohol, sol. water and ether ; v. si. sol. benzene
and chloroform. With HCl it forms an uncrys-

tallisable salt.

o-IODO-ANILINE CsHjIN i.e. Ofi^l(^n^)
[1:2]. Mol. w. 219. [56-5°]. Formed by heating

at 100° a mixture of o-iodo-nitro-benzene (25

pts.) with ferrous sulphate (250 pts.) and a mo-
derate excess of dilute ammonia. The product

is extracted with ether, the extract distilled with
steam, the product dissolved in dilute H^SO,,
freed from iodo-nitro-benzene by shaking with
ether, ppd. by ammonia, and the iodo-aniline

again distilled with steam (Korner a. Wender,
0. 17, 486). Long silky needles, with an odour
resembling pyridine. SI. sol. hot water, v. sol.

other solvents. Exhibits an alkaline reaction.

Turns brown on exposure to air and light. De-
composes when heated, evolving iodine. Iodine

converts it into di-iodo-aniline [96°],

Salts.—^B'HClaq: small prisms or cubes,

turning opaque on exposure, with loss of water

of crystallisation.—^B'j(H2S04)2 : silky needles,

m. sol. water.'—Nitrate: small four-sided tables.

Acetyl derivative C^HjI.NHAc. [110°].

Prisms or hexagonal tables ; m. sol. hot water,

v. sol. alcohol.

m-Iodo-aniUne CjH,I(NH.,) [1:3]. [27°].

Formed by reducing m-iodo-nitro- benzene
(Griess, Z. 1866, 218). Silvery plates.

Acetyl derivativeC^Ti.;ii;mika). [119-6°1.
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Glisteniog needlea; more stable than the o-iBO-

meride (K5mer a. Wender, 0. 17, 486).

J). lodo- aniline C„H^I{NHJ [1:4]. [63°].

Formed by reducing p-iodo-nitro-benzene [172°]

{Griess, C. J. 20, 85). Formed also by adding
iodine (3pts.) to aniline (2pts.) and mixing the

solution with aqueoua HCl (S.G. 1-11) when p-
iodo-aniline hydrochloride is ppd. (Hofmann, A.
67, 64). Prisma or needles ; heavier thauVater.
Has no action on litmus. SI. sol. cold water

;

V. Bol. other solvents. Bromine converts it into

tri-bromo-aniliue. — B'HCl : thin laminse or

needles (from hot water) ; si. sol. cold water,
almost insol. HClAq ; sol. alcohol, insol. ether.

—

B'jHjPtOlj: orange pp.—^B'^HjO^O, : long needles,

b1. sol. water and alcohol, insol. ether.

—

B'^^^^i '•

Bcales.

Acetyl derivative CjH4l(NHAo). [183'].

S. {alcohol of 95 p.o.) 6-4 at 20-5°. Small glisten-

ing tables or trimetric prisms (K. a. W.) . Formed
by dissolving acetanilide in, glacial acetic acid,

and passing in vapour of iodine chloride, the
yield being 85 p.o. (Michael a. Norton, Am. 1,

255).

Benzoyl derivative O5H4I.NHBZ. [180°].

Long needles (Hiibner, B. 10, 1717). An iso-

meride [210°] is formed from benzanilide and
ICy.

Li-iodo-aniline OjHsIjNHj [4:2:1]. [96°].

Formed by the action of iodine on phenylated
•white precipitate' KHPh.HgCl (Eudolph, B.
11, 78). Formed also by passing 101 (2 mols.)

into a solution of aniline in HOAc (Michael a.

Norton, Am. 1, 255 ; B. 11, 109). Needles. SI.

sol. boilingwater and ligroin, v. sol. ether, chloro-

form, CS2, acetio ether, and hot alcohol. Volatile

with steam. It is slightly basic, but its hydro-
chloride is decomposed by cold water.—B'HCl

:

long white needles, decomposed at 50°. —
B',H,PtGI..-B'HN0a.-B'3(H,S0,),.

Benzoyl derivative CbHjI^HBz. [181°].

Slender needles (Badolph).

Tri - iodo - anUine CJS^ljCISn,) [6:4:2:1].

[185-5°]. Prepared by the action of ICl (3 mols.)
on a solution of aniline in HOLAq (Michael a.

Norton, Am. 1, 255). Long white needles ; sol.

CSj and acetio ether ; insol. water.

lODO-ANISIC ACID v. Methyl derwative of
lODO-OXY-BENZOIO ACID.

lODO-BENZENE CjHJ,
Mol. w. 204. (188°). S.G. g 1-8606

; ^ 1-8380

(Young, 0. /. 55, 486) ; ? 1-8578 ; « 1-8403; f
1-8321. S.V. 130-55 (E. Schiff, B. 19, 564).

Md = 1-6189 (Seubert, B. 22, 2520).
Formation. — 1. By treating phenol with

iodine and phosphorus. The yield is bad
(Williamson a. Scrugham, C. J. 13, 244).—2. By
the action of ICl on sodium benzoate (Schfltzeu-
berger, C. li. 52, 963).—3. By heating benzene
for some time with iodic acid (Peltzer, A. 136,
194).—4. By the action of HI on diazobenzene
Balls (Griess, J. 1866, 447).— 5. By heating
benzene (20 g.) with iodine (15 g.) and iodic acid
(10 g.) at 220° (Kekul6, A. 137, 157).—6. From
benzene, iodine and FeClj (Lothar Meyer, A.
231, 195).—7. By the action of excess of iodine
on phenyl hydrazine (E. v. Meyer, J.pr. [2] 36,
115).

Preparation.—By allowing chloride of iodine
to drop slowly into a large excess of benzene

containing a small quantity at aliiminhim
chloride (Greene, C. B. 90, 40).

Properties. — Colourless oil, insol, water.

Solidifies when cooled by solid COj. Easily
reduced by sodium amalgam to benzene. Aque-
ous HIAq at 250° reduces it to benzene. Not
aSected by solid KOH at 250°, nor by alcoholic

KOH or NHj (Kekul6).

BeacUons.—1. H2SO4 at 100° forms a mix-
ture of iodo-benzene sulphonio acid, di-iodo-

benzene, and benzene sulphonic acid, in propor-
tions varying vdtb proportions of materials
employed, strength of the acid, temperature,
and duration of the experiment (Neumann, A,
241, 47).—2. Silver nitrate does not act below
135°, but between 140° and 150° a reaction takes
place forming tri-nitro-phenol, Agl, and metallic
silver (Geuther,4. 245, 99).—3. By heating with
aluminium chloride there is formed benzene,
di-iodo-benzeues, HCl, and iodine (Dumreicher,
B. 15, 1868).

Bichloride OJclslCii. Formed by passing
chlorine into liquid iodobenzene. Formed also
bypassing chlorine into a solutionof iodobenzene
(5 g.) in chloroform" (15 g.) (WiUgerodt, J.pr. [2]

33, 154). Begins to decompose at 80°, and at
120° it is all broken up into Clj and OjHjI. It

may be kept in glass bottles, but if placed over
H2SO4 it gives off chlorine. It is decomposed by
solution in alcohol, but it may be crystaUised
from chloroform as yellow needles. It dissolves
in benzene, glacial acetio acid, light petroleum,
GSj and ether. As a reagent it displaces iodinf
by chlorine, turning EI, Pbl^, &c., into KCl
FbClj, &o., with separation of iodine. May
therefore be used as a test for iodides. It also
converts alcoholic iodides {e.g. Mel) into chlor-
ides. It is hardly attacked by cold aqueous
NH3 or NaOH.

o-Di-iodo-benzene OeHJj [1:2]. [27°]. (287°).

Preparation,.—lodo-amline (lOg.) is dissolved
in hot water (70 g.) containing HjSO, (9g.),
KNO2 (4-5 g.) dissolved in a little water is added,
and then an excess of solution of KI in aqueous
HI (S.G. 1-1). After standing a few hours the
oil that has separated is washed with KOEAq
and distilled with steam (Korner a. Wender, G.
17, 486 ; of. Korner, <?. 4, 305). Long prisms
or hexagonal tables. Volatile vrith steam. SI.
sol. water ; sol. alcohol.

m-Di-iodo-benzene CjHX [1:8]. [40°] (K.)

;

[37°] (E.). (285°). From TO-iodo-aniHne by
displacing NHj by I (Korner). Also from di-
iodo-aniline by elimination of NH^ (Budolph).
Trimetric tables (from ether-alcohol).

p-Di- iodo -benzene Cja.J^ [1:4]. [127°]
(Kekul^)

; [129°] (Korner). A product of the
action of iodine chloride on NaOBz (Schutzen-
berger) and of iodine and iodic acid on benzene
(Kekul6). Formed also from jp-iodo-aniline by
the diazo- reaction (Kekule, Z. 1866, 688).
Nacreous laminie. Eeadily sublimed.

Tri-iodo-benzene C„H3l3[l:2:4]. Mol. w. 456.
[76°]. A product of the action of iodine and
iodic acid on benzene (Kekul^), Small needles.
May be sublimed.

lODp-BEKZENE-AZOXY- COMFOUNSS v.
AZOXT- COMPOUNDS.

IODO-BENZENE o-SUIPHONIC ACID
CjHjI.SOjH [1:2]. From o-amido-benzene snl.
phonic acid by the diazo- reaction (Bahlmauu, A.
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188, 826).—KA'aq: crystals, b1. sol. water.

—

BaA^: needles, si. sol. cold, t. sol. hot, water.

Chloride OaH^I.SOjCl. [51°]. Thick prisms
(from ether).

Amide OsHjLSOjNHj. [170°]. White la-

mina, si. sol. water.

lodo-benzene jp-snlphonio acid CjHjI.SOsH
[1:4]. From iodo-benzene and fuming H2SO,
(Komer a. Fatemo, G. 2, 448). Formed also from
amido-benzene jp-sulphonio acid by displacing

NH2 by I through the diazo- reaction (Lenz,

B. 10, 1135). DeliquEtoent needles.—NHjA'

:

minute needles.—KA.' : needles.—CaA.'j.—BaA',

:

minute plates, si. sol. water.—PbA'j.

Chloride OgBiLSOjO^. [87°]. Lamina.
Amid'fi OaH^LSOaNHj. [183°]. Crystalline

powder, si. sol. water, v. sol. alcohol.

o-IODO-BENZOIC ACID OjH^I.CO^H. [157^.
Formation.—1. From o-amido-benzoio acid

by the diazo- reaction (Griess, O. J. 24, 702).

—

2. By oxidising o-iodo-toluene with dilute HNO,
(Kekul6, B, 7, 1007).—3. From m-iodo-nitro-

benzene and alooholia KCy at 200° (Bichter, B.

4, 564).
Properties.—Long needles; may be readily

sublimed. SI. sol. hot water, v. e. sol. ether and
alcohol. Gives salicylic acid when fused with
potash.

Salts.—CaA'2 2aci.—BaA'j 6aq[.

w-Iodo-benzoic acid CsHJ-COaH. [187°].

Formation.—1. Froni m-amido-benzoio acid

by the diazo- reaction (Griess, A. 118, 334 ; 117,

1 ; Cunze a. Hubner, A. 135, 108 ; Grothe,

J.pr. [2] 18, 324).—2. By heating benzoic acid

(1 pt.) with KIO, (2 pts.) and dilute H^SO^
(Peltzer, A. 136, 201).—3. By oxidising o-iodo-

toluene with chromic acid mixture (Komer, Z.

[2] 6, 637).—4. By heating dry silver benzoate

with iodine at 150°-180° (Birnbaum a. Eeinherz,

B. 15, 456).

Properties.—Needles, si. sol. water, v. sol.

alcohol. Maybe sublimed. Gives p-oxy-benzoic

acid on oxidation. Ammonia forms amido-ben-

zoic acid. ^

Salts.— NaA'aq.— MgA'^4aq.— CaA'^ 2aq

:

scales.—CaA'j: nodules.—BaA'^ 4aq : needles,

sol. alcohol.—MgA'24aq.
Ethyl ether Etk'. Oil.

Nitrile OeHiI.ON. [41°]. From m-amido-

benzonitrile by the diazo- reaction. Needles.

p-Iodo-benzoio acid O^^I.COjH. [266°]

(Beran, B. 18, 137; Klingel, B. 18, 2693).

Formed by oxidation with chromic acid mixture

fromi)-iodo-toluene (Komer, ^. [2] 5, 327), from

j)-iodo-phenyl-acetio acid (Jackson a. Mabery,

Am. 2, 253), or from j-iodo-acetophenone (Klin-

gel). Nacreous scales (from alcohol). Nearly

insol. boiling water. Converted by potash-fusion

intoiJ-oxy-benzoic acid.

Salts (Glassner, B. 8, 562).—NaA' ^aq : co-

lourless needles, v. sol. water.—KA'.—^BaA', 1Jaq

:

long trimetrio plates.— CaA'j aq.— SrA'j aq

:

nacreous lamines.

—

Znk'^4aq,: cubes.

Methyl ether UeA.'. [114°]. Long needles

Ochmidt a. Schnltz, A. 207, 383).

Ethyl ether MA.'. OU.
o-IOBO-BENZOIC AXBEHTDE CeHJ.CHO.

[87°]. Formed from o-nitro-cinnamio acid by

successive conversion into amido-, diazo-, and

lodo-cinnamic acid, and oxidation of the latter

Tfith igMnO, (Stuart, Q. /. 53, 140).

j7-Iodo-benzoie aldehyde 0,H,I,OHO. [73°].

Needles (Jackson a. White, B. 11, 1042 ; P.Am.A.
15, 269).

jp-IODO-BENZYL ALCOHOL CH^LCHjOH.
[72°]. Prepared by heating p-iodo-benzyl brom-
ide with NaOAc and aqueous NH, at 160°
Formed also by heating ^-iodo-benzyl bromide
with water for a long time (Jackson, P. Am. A.
13, 202 ; Jackson a. Mabery, 4ot. 2, 251 ; B. 11,

56). SUky scales (from alcohol or CS2) or long
needles (from water). SI. sol. cold water, v. sol.

alcohol, ether, benzene, and CS^.
o-IODO-BENZYLAMINE C,HaIN i.e.

[2:1] CsH,I.0Hj.NH2. From o-iodo-benzyl brom-
ide and alcoholic NH, (Mabery a. Bobinson,
Am. 4, 103). Liquid. Absorbs CO, from the
air.—B'jHjPtClj : minute yellow prisms. ,

^j-Iodo-benzylamine [4:1] CjHjI.CHj.NHj.
Formed by heating j?-iodo-benzyl bromide with
alcoholic NH^ at 120° (Jackson a. Mabery, Am.
2, 257). Oil. Absorbs CO, from the air forming
a carbonate [113°].—B'HOl : slender whiteneedles
[240°], sol. water and alcohol, si. sol. ether.

—

B'^H^PtCl,.

Di-i^p-iodo-di-benzyl-amine (G^JjyH.^^'B..
[76°]. Formed, together with tri-^-iodo-tri-

benzylamine, by boiling ^-iodo-benzyl bromide
with alcoholic NH, (Jackson a. Mabery, Am.
2, 256 ; B. 11, 58 ; P. Am. A. 13, 209). White
needles; insol. water, v. sol. hot alcohol, ether,

benzene, and CS^.

Salts.—B'HOl: thick white plates, sol. CSj
and HOAc, si. sol. alcohol and benzene.—^B'HBr;

thick pearly prisms, insol. water, si. sol. alcohol,

sol. ether, benzene, and CSj.—B'jHjPtCl,: minute
yellow needles, almost insol. water and alcohol.

—B'jHjCO,. [113°]. CrystalUne.

Tri-jj-iodo-tri-benzyl-amine (C,H4l.CHj),N.

[115°]. Formed as above (J. a. M.). White
needles (from ether) ; v. si. sol. hot alcohol, v.

sol. ether, benzene, and CS2.—^B'jHjPtOl, : yellow

needles, nearly insol. water and alcohol.

o-IODO-BENZYL BROMIDE C,H,LOHjBr.
[53°]. Prepared by dropping bromine into o-

iodo-toluene heated to 190°-200° (Mabery a.

Eobinson, Am. 4, 102 ; P. Am. A. 17, 103).

Thick flattened prisms (from ligroin); v. sol.

ether, hot alcohol, benzene, CSj, and chloroform,

insol. water. Its vapour is very pungent. Gives

o-iodo-benzoio acid on oxidation with dilute

HNO3.
^-lodo-benzyl bromide 0,HJ.CHjBr. [79°].

Prepared by heating jp-iodo-toluene in bromine

vapour at 115°-150° (Jackson, Am. 1, 93). Straw-

coloured needles, somewhat pungent. Insol.

water and cold alcohol, sol. hot alcohol, t. sol.

ether. Hardly attacked by CrO,.

lODO-BENZTL CTANIDE v. Nitrile of Iodo-

PHDNYL-ACEIIO ACID.

o -lODO -BENZTLIDENE -IIALONIG ACID
C„H,I0,i.e.0»H^LCH:C(C0^)2. [204°]. Formed
by heating eqnsj weights of malonio acid and
iodo-benzoic aldehyde for several hours at 100°

with half their weight of HOAc (Stuart, O. J.

63, 142). Decomposed on melting into CO, and
o-iodo-cinnamio acid.

a-IGDO-BENZTL-lIALONIC ETHER
C,H5.CH2.CI(C0J!t)s. From sodium benzyl-

malonic ether and iodine (Bischoff a. Hausdorfer,

4. 239, 110). Qil. Peoomposes on bjrdrolysi;
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into beuzoio aldehyde, alcohol, acetic acid, and

^lODO-BEBZYL SULFHOCYAiriBE
OaHjI.SOy. [40°]. Formed by boiling ^-iodo-

benzyl bromide with an alcoholic solution of

potassium sulphooyanide (Jackson, P. Am. A.

13, 207 ; B. 11, 58). Long white plates (from

alcohol). M. sol. hot alcohol, v. sol. ether,

benzene, CSj, and HOAc.
lODO-BETOBCIN OsHIMe(OH)2. [93°].

Formed by the action of PbO and I (2 pts.) on
an ethere^ solution (50 pts.) of betorcin (1 pt.).

Crystalhsed from light petroleum (Stenhouso a.

Groves, C. J. 87, 404). V. sol. ether, CSj, and
benzene.

lODO-BBOUO- V. Bbomo-iodo-.
lODO-BITTANi: v. Bui^ iodides.

Di-iodo-bntane CiHgl, i.e.

CH3.CHI.OHj.CHjI. (116°m vacuo). S.G. 2-291.

From the corresponding di-oxy-butane and HI
(Wurtz, Bl. [2] 41, 362).

^.lODO-ISOBXlTYL-BENZENE C,H,(04Hj)I.

(236° cor.). Formed by the action of HI on the

diazo- compound from ^J-amido-phenyl-butane

(Pahl, B. 17, 1232). Colourless oil. By HNGj
it is oxidised to ^-iodo-benzoio acid.

lODO-BTJTYLENE C,H,I. Crotyl iodide.

(132°). From tri-oxy-butane (butenyl-glycerin),

iodine, and phosphorus (Lieben a. Zeisel, M. 1,

836). Pungent liquid. Combines with mercury
forming an unstable crystalline compound.

lODO-ISOBTTTYI-TOITTENE
C,H,(CH,){0,H,)I [1:3:6]. [c. 35°]. (264°).

Formed by diazotising amido-tolyl-isobutane

and treating the product with HI (E£front, B.
17,2325). Long white needles. Y. sol. alcohol

and ether. On oxidation with HNO, at 200° it

give&nitro-tolyl-isobutyrio acid.

a-IODO-w-BTJTYSIC ACID O^H^IOj i.e.

CH3.CHj.CHI.COjH. [110°] (Fittig, B. 9, 1194).

From a-crotonio acid and fuming HI at 100°

(Hemihan, A. 174, 324 ; v. infra). MonocUnio
crystals (Haushofer, Z. K. 6, 135).

Ethyl ether BtA'. (191°). Formed by
boiling a-bromo-butyric ether with alcoholic EI
(Hell, B. 6, 29).

i8-Iodo-butyric acid CHs.CHI.CHj.OOjH.
Formed, in small quantity, in the preparation of

the preceding. Liquid.

According to Michael and Freer (/. pr. [2] 40,

95) HI unites with solid crotonic acid forming,
contrary to the statement of Hemilian, only
/3-iodo-butyric acid, of low melting-point. The
same acid is formed from liquid crotonic acid
and HI. Boiling water converts it into ^-oxy-
butyrio acid. Hot NaOHAq gives solid crotonio
acid.

7-Iodo-butyric acid OHjI.CHj.CHj.COjH.
[41°]. From the lactone of 7-oxy-butyric acid
and HI (Henry, C. B. 102, 368; A. Saytzeff, B.
14, 2826). Colourless plates, which become yellow
in sunlight. SI. sol. warm water (difference from
/3-isomeride)i t. sol. methyl alcohol, ether, and
CSj.

Methyl ether Uak'. (199°). S.G.Ji 1-666.

Oil, with pleasant odour.
lodo-isobutyric acid (CHj)jOI.COjH (?).

[36°]. From methacrylic acid and fuming HI at
0° (Fittig a. Paul, A. 188, 58 ; 200, 67). Tables
(from CSj) or large pisios (from couo. HIAq).
81. 80I. watei.

Di-iodo-isobutyrio acid O^HJjOj. [U7°].
Formed by treating tri-oxy-isobutyric aoid

with HI and P and extracting the product with

ether (B. Fischer a. Tafel, B. 22, 108). Long
needles, v. e. sol. alcohol and ether.

lODO-ISOBTTTYBIC ALDEHYDE
(CH2l)(CH,)CH.C0.H or (CH,)jCI.CO.H. S.G.
i2 2-29.

Prejgaration.—By treating isobutyrio alde-

hyde (22-5 c.c.) dissolved in 40 0.0. of alcohol,

with iodine (25 g.) and iodic acid (10 g.). It is

very difScult to obtain pure, 100 g. of the crude

body yielding not more than 1 g. sufficiently pore

for analysis. Beduoed silver removes the excess

of iodine with the least loss of substance

(Chautard, A. Ch. [6] 16, 160).

Properties.—Heavy liquid, colourless when
pure. Its vapour is, Uke its homolognes, ex-

ceedingly irritating. It is completely decom-
posed at 100°, and oaimot be distilled even in

vacuo. Forms a crystalline oomponnd with

NaHSOj. Is rapidly resinified by solutions of

alkalis or mineral acids. Combines with aniline,

with elimination of water, giving a di-amine.

Ag(CjH,Oj) at 100° yields isobutyl acetate (114°).

AgCK andAgSCN yield the corresponding oyano-

and sulphocyano- derivatives.

lODO-CAMFHOB v. Camseob.
lODO-CAFEOIC ACID v. Iodo-hezoio Aon*.

lODO-CAPBYI-BEirZEITE v. Iodo-ooiyl-

lODO-CABBOSIYBIL v. loDO-orsc-qciNouiiE.

lOOO-CHELIDONIC ACID v. CHULiDOino

Aon>.

lODO-CHBYSIN v. Chbys».
o-IODO-CINNAUIC ACID 0,H^O, «.«. w

C»H,I.CH:OH.COjH. [214°] (G. a. H.) ; [207°]
'

(S.). Formed by boiling o-diazo-oinnamio acid,

with aqueous HI (Gabriel a. Herzberg, B. IS^

2037). Formed also by heating o-iodo-benzyl-

idene-malonic acid to its melting-point (Stutu:t,

C. J. 63, 142). Crystals (from dilute alcohol).

m-Iodo-cinnamio acid CeHJ.OjHj.CO^H.
[182°]. Formed by boiling m-diazo-oinnamio
acid with HI (G. a. H.). Sol. benzene, petro-

leum-ether, and hot alcohol, si. sol. water.

^-lodo-olnnamio acid CgHJ.C^.COjH.
[c. 255°]. Formed by boiling jj-diazo-oinnamio

acid with HI (Gabriel a. Herzberg, B. 16,

2040). Crystalline mass.
lODO-CODEiHE v. Codbinb.
lODO - COMPOUNDS. Organic oomponnda

containing iodine attached to carbon.

Formation.—1. Unlike chlorine and bromine,
iodine is not capable of directly displacing hy-
drogen, inasmuch as the HI produced would
cause a reverse reaction. But if iodic aoid, mer-
curic oxide, or some other- substance capable of

removing HI be present, the substitution may
take place (Sekull, A. 131, 231). In the case of

aniline, the free HI combines with excess of ani-

line and thus iodo-aniline may be formed. Mer-
curic oxide will not induce the iodation of fatty

compounds, but is especially useful in the case
of phenols and ozy-acids (Wesels^, A. 174, 99).
The operation is performed in boiling alooholio
solution,and an intermediate body appears to be
mercuriciodate (Lippmann, B. 7, 1773). Aromatic
hydrocarbons may be iodated by heating with
iodine and dry Fed, (L. Meyer, A. 231, 196).—
3. By the action of HI onhydrozylic compounds).
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'fhe alkyl iodides may be prepared in this way
by the action of EI or, better, of iodine and
phosphorus, on the corresponding alcohols at

100°. The polyhydrio alcohols give rise, in this

way, to secondary alkyl iodides, the iodine dis-

placing hydrogen attached to a penultimate
atom of carbon: thus glycerin gives isopropyl

iodide. Iodides of acid radicles are formed by
the action of iodide of phosphorus on the dry
alkaline salts (Gahours, A. 104, 111).—3. By the

union of HI with unsaturated compounds. This
combination takes place more readily than in

the case of HGl and HBr. The iodine attaches

itself to that one of the involved atoms of carbon
that is combined with the smaller amount of hy-

drogen, e.g.: CHj.CHiCHj + HI = CH3.CHI.CH3.
4. from aromatic amido- compounds by the diazo-
reaotion. This may be performed by heating the

diazo- compounds withHIAq, orwith aqueous KI,

e.g. : OjHs.Nj.SO^H + KI= CjH,I + N^ + KHSO,.
Also by Sandmeyer's reaction, which consists in

boiling the diazo- compound with cuprous iodide,

V. Diazo- compounds.—5. By gradually adding

HNO3 to a hot solution of the amine in HIAq
(Losanitsoh, B. 18, 39).— 6. By displacing 01

or Br by I by treatment with a metallic iodide.

The elements K, Mg, Ca, Sr, Ba, Al, Mn, and
Co prefer chlorine and bromine to iodine, and
hence theiodides of these metalswhenheated with
chloro- or bromo- compounds produce iodo- com-
pounds (Kohnlein, A. 225, 194). Thus propyl

chloride is converted into propyl iodide by Oalz,

Srij, Mnlj, and Colj, while it is but slightly

affected by Nil, andB'el2, is not affected by Snij,

and is wholly decomposed by PI,. The conver-

sion of benzyl chloride into benzyl iodide is par-

tially effected by Bat, at 15°, by Znl, at 10°,

by Cdlj at 100°, and byPbl^ at 160°. On the

other hand,isobutyl chloride is not converted into

iodide at 70° by Batj, by Znlj, or by Cdl^ ; while

OdI, at 135° decomposes it. The substitution of

01 in phloro-acetio acid by I is partly effected by
Cdlj or Til at 100°, and may be effected by Baj
or ZnL,atl00°(Brix,^.225,166). Potassium
iodide is a very convenient reagent for the

purpose (Perkin a. Duppa, A. 112, 125), but

cannot be always depended upon ; for though it

displaces 01 by I in the case of epichlorhydrin,

chloro-laotic acid, dichlorhydrin, and mono- and
di-chloro-acetone, it does not acton di-chlorinated

ether, and it decomposes chloral into chloroform

and GO,. Oalcium iodide Cal^S^ag is also

an exoeUent reagent for converting chloro- and
bromo- compounds into the corresponding iodo-

derivatives (Spindler, A. 281, 257). Thus it con-

verts OHjOl.OHjBr into ethylene iodide, and

CHo.OHOIBr into GB^.CEl^; but it fails with

CHjOLOHOlj, with 0H0l5.CH01j,with OGl,.CUCk,

with OjOlj, with otloro-benzene, and with chloral.

Dry Oalj requires a higher temperature (120°)

before it reacts, and this decomposes many of

the iodo- compoimds that should be formed.

—

7. lodme chloride also acts as an iodating sub-

stance, especially upon aromatic amines.^ Thus

it converts aniline (dissolved in HOAc) into di-

iodo-aniline (when 2 -mols. 101 are used) and

tri-iodo-aniline (when 3 mols. 101 are used).
_
It

converts acetanilide into acetyl'^-iodo-aniline,

»»-nitio-aniline into di-iodo-m-nitro-aniline, p-

nitro-aniline chiefly into iodo-ji-nitro-aniline,

and j»-toluidine into di-iodo-i)-toluidine : but it

does not act on aoetyl-^-toluidine (B. 11, 107).^
8. By heating chloro- compounds with turning

HIAq (Lieben, Z. 1868, 712).—9. Nitrogen iodide,

acting on dilute alcoholic solutions of the potas-

sium derivatives of phenols, forms iodo-phenola

and ammonia (WUlgerodt, J.pr. [2] 37, 446).

Reactions.—1. The displacement of iodine by
chlorine or bromine may be effected by heating
with the chloride or bromide of Eg, Cu, Ag, Sn,

Pb, As, or Sb {v. Ohlobo- compounds and Bbomo-
coMPOUNDs).—2. Chlorine and bromine displace

iodine directly.—3. Sodit/m, frequently removes
iodine with ease, e.g. 202HjI + Na^ = O^H,, -t- 2NaI.
In like maimer (by what is known as Fittig's re-

action) : O^jl + OjHjI + Naa= OjEyC^Hs + 2NaI.
4. Water readily decomposes tertiary alkyl

iodides, forming HI and a tertiary alcohol.

Methyl and ethyl alcohol at 100° act in like

manner, forming a tertiary alcohol and Mel or

EtI.—6. Silver obtained by redaction sometimes
removes iodine : e-g. 20H2l.0E2.C0gH + Ag,
= 2AgI + 0OjE.0Hs.CH2.CHj.0H2.COjJH.

Some aromatic iodo- compounds can take up
chlorine, e.g. Phi gives PhlOlj (WiUgerodt, J. pr.

[2] 33, 154), OjH^Brl gives OsE^BrlOlj, while

OjHaBrjI gives CeEjBrsICL,, and CaE4(N02)l gives

05H4(NOj)IOL,. 08E3(N02)2l has no action.

lODO-ws-CEESOL CsB,MeI(OH) [l:a!:3]. Oil

Formed by adding iodine to a solution of m-
cresol in ammonia and alcohol (Willgerodt a.

Kornblum, J.pr. [2] 89, 289).

lodo-p-cresol 0,EsMeI.OH [1:3:4]. Formed
by the action of dry iodine on sodium-j7-cresol

suspended in OS^ (SchaU a. Dralle, B. 17, 2533).

Liquid. Volatile with steam.

Methyl ether Cfia^eI(Oile) : (238°); oil.

Di-iodo-o-cresol OeBjMel2(OH) [1:3:4:2].

[70°]. Formed by the action of iodide of nitrogen

upon the sodium compound of o-cresol (Will-

gerodt, J.pr. [2] 37, 448, 39, 289).

Acetyl derivative OjEjMelj(OAc), [56°].

Tables.

Picrate. [204°]. YeUow crystallino aggre-

Di-iodo-w-oresol. C8HjMel2(0H). [76°].

Formed together with iodo-m-cresol (W. a. K.).

Long needles, sol. usual menstrua.
Di-iodo-p-cresol OeH^Melj.OH [1:3:5:4]. [61°].

Formed together with the preceding (Schall a.

Dralle, B. 17, 2534). White tables. Easily

soluble in alcohol, sparingly in water and ligroin.

Volatile with steam.

Acetyl derivative C,HjMel8(OAo) : [62°],

white tables.

Benzoyl derivative CjH2Mel2(OBz)

:

[130°], glistening white prisms.

Ethyl ether Cja^eUO^i). Ur-\. White

solid, sol. organic solvents (WiUgerodt a. Korn-

blum, J.^w. [2] 39, 289).

lODO-OBDSOL SULFHONIC AGU)
CaHjMeI(0H)S03H [3:1:2:5]. [135°]. Formed
together with an isomeride, by the action of

iodine on the potassium salt of o-cresol-sulphonic

acid (Kehrmann, J.pr. [2] 37, 338). Oolourless

plates (containing 3aq). Converted by nitric

acid into dinitro-cresol [86°]. Chromic acid

forms iodo-toluquinone [115°].

Salts.—A'K: fine needles.—A'2Ba4aq.
Di-iodo-m-cresol salphonic acid

OeHMeIi,(OH)(S03H)[3:6:2:l:4]. [70°]. From
potassium m-ciegol sulphpnate by tr^atiaent with
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iodine (Kehnnann, /. pr. [2] 39, 392). Small
needles. Oxidised by CrO, to di-iodo-toluquinone.

I0D0-i|(-CTniIEN3 cXlMe3[l:2:4:5]. lodo-

tri-methyl-benzene. [37°]. (258°). Formed by
decomposing ij'-oumene diazopiperidide with

HIAq (S.G. 1-73) (Wallaoh a. Heusler, A. 243,

233). Formed also from i((-omnidine by diazo-

tising and heating the product, dissolved in

H,S04 with KI (Kiirzel, B. 22, 1586). Scales.

Treatment with H^SO, forms two isomeric di-

lodo->|'-oumene sulphonio acids : i(i-cumene sul-

phonic acid and iodo-if'-cumene sulphonic acid.

One of the di-iodo-<('-cumenes melts at 74°, the

other is an oil.

lODO-ip-cxntiEiirE sulphonic acid
OgEIMejSOjH. Formed as above. Scales, m.
sol. water.

Salts.—NaA'aq: plates.—^BaA'jaq : needles.

lODO-CYANETHINE v. CTAmiHiNB.
lODO-ETHANE v. Ethyl iodide.

Bi-lodo-ethaue v. Ethylene iodise and
Ethxlidbne iodide.

Tri-iodo-ethane CjHalj i.e. CHa-CI, [95°].

Formed by the action of aluminium iodide upon
CH3.COI, (De Boissieu, Bl. [2] 49, 16). Yellow

ootahedra. V. e. sol. CSj, benzene, and ether

;

V. sol. petroleum-ether; m. sol. alcohol. Smells

faintly of iodoform.

lODO-ETHYL ALCOHOL v. Q-Lioo-Liodhydrm.

JS-IODO-ETHYL-AMINE OHjI.OH^.NHj.
Hydriodide B'HI. [194"|]. From vinyl.

amine and cone. HIAq (Gabriel, B. 21, 1049).

Trimetric crystals (from hot alcohol). V. sol.

water. When treated with KOH it gives a liquid,

soluble in water, with a disagreeable odour.

Picrate B'CsHi,(NOj)»OH laq. [0. 105°]

(hydrated) ; [131°] (anhydrous). Short compact
yellow prisms.

SUodo-ethyl-amiue EtNI, v. Ethyl-di-iodo-

amine, vol. ii. p. 474.

cua-DI-IODO-ETHYL-BENZENE C^H,!, i.e.

C,H,.CHI.CH2l. Styrene di-ioMde. From styrene

and a concentrated solution of iodine in KIAq
(Berthelot, Bl. 6, 295; 7,277). brystals; v. sol.

ether. Bapidly decomposes into iodine and
metastyrene.

lODO - ETHYLENE C2H3I i.e. OH^iCHI.
Vinyl ioMde. (56°). S.G. 2 2-08. Formed by
distilling ethylene iodide with cone, alcoholic

potash, the receiver being kept very cool, and
the distillate finally mixed with water (Eegnault,

A. 15, 69 ; B. Kopp, 0. B. 18, 871). Also from
ethylidene iodide (Gustavson,B.7,73l). Formed
also by the union of HI with acetylene (Berthelot,

A. 132, 122 ; Semenoff, Z. 1865, 725). OU; v.sol.

alcohol and ether, with alliaceous odour.

Di - iodo - ethylene G^B.J.^ i.e. CHI:CHI.
Acetylene di-iodide. [7B°]. (192° cor.). S.G.
*1 3-302. Formed by passing acetylene over

iodine moistened with alcohol (Sabanejeff, A,
178, 109; 216, 275; PUmpton, C. J. 41, 392).

Elastic needles (from alcohol). It appears to be
accompanied by a small quantity of a liquid

iaomeride. S.G. ai 2-942. With alcoholic AgNO,
itformslongneedlesofacompoundC2H2l24AgN03,
which is decomposed by HCl, giving ofE acetylene.

Tetra - iodo - ethylene CIjcCIj. Di-carbon-
titra4odide. [0. 166°]. Prisms. Formed by the
action of a solution of iodine in aqueous KI
upon the cuprous compound of potassium pro-

pargylate. Formed also b^ the action ot the

iodine solution upon acetylene eopper (UcmoUia

a. Stolz, B. 18, 2283).
lODO-ETHYLIDENE DI-ETHYL OI-BUL.

PHONE 0H3.0I(S02Et)j. [109°]. Prom ethyl-

idene di-ethyl di-sulphone by boiling with iodine

(Fromm, A. 253, 146). Needles.

IODO - DI - ETHYL OXIDE 0,H,IO U.
CH2I.CHj.OEt. (155°). S.G. fi 1-692. V.D.6-91

(obs. and calc). Formed by heating ethylene

iodide with alcohol at 75° (Baumstark, B. 7,

1172). Formed also from the mono-ethyl deri-

vative of glycol by treatment with iodide of phos-

phorus (Demole, B. 9, 746). Pungent oil, not

decomposed by water. Alcoholic potash attacks

it energetically, yielding CHj-.OH.OBt (35°), and
0Hj(0Et).CH2(0Et) (122°)._ Boiling with re-

duced silver does not afiect it.

I0D0-(;3)-ETHYI-IHI0PHEN£
C4Hj(CjH5)IS. Oil. Formed by the action of

iodine upon (i3)-ethyl-thiophene in presence ol

HgO (Bonz, B: 18, 551)
lODO-FLDOBO-BENZENE v. Fluobo-iodo-

BENZENE.
lODOFOBM CHI,. Tri-iodo-methane. Mol.

w. 394. [119°]. S.G. 2.

Depression of freezirig-point of benzene by

iodoform : Baoult, A. Ch. [6] 2, 88 ; Patemo, B.

22, 465.

FormaUon.— 1. By heating alcohol with

iodine and caustic or carbonated alkali (Serullas,

A. Ch. [2] 25, 314). Iodoform is formed in like

manner by the action of iodine and potash on
aldehyde, acetone, lactic acid, and many other

substances (c/. vol. i. p. 96).—2. From chloro-

form and HI (Baeyer, B. 5, 1094).—3. By heat-

ing chloroform with Gal, at 75° (Spindler, A.

231, 263).—4. Together with oarbamio ether, by
the action of iodine on sodium oarbamio ether

(Mulder, iJ.!?. 0.7, 333).

Preparation.—1. Alcohol containing about

20 p.o. aldehyde is mixed with ten times its

weight of aqueous NaOH, iodine is added, and
the mixture stirred from time to time. The
iodoform quickly separates in the cold (Gfinther,

Ar. Ph. [3] 25, 373).—2. To prepare iodoform B.
Bother (Ph. [3] 4, 593) heats 32 pts. iodine, 32

potassium carbonate, 16 alcohol of 95 per cent,

and 80 water, tiU the mixture becomes colour-

less ; then decants the clear liquid, coUects the

separated crystals of iodoform, and mixes the

filtered liquid with 16 to 24 pts. hydrochloric

acid and 2 to 8 pts. potassium dichromate. The
liquid is then neutralised with potassium car-

bonate, and 32 pts. more of that salt are. added,

together with 6 pts. iodine and 16 alcohol. The
reaction having been complet^ed at the heat ol

the water-bath, the product is treated as above,

whereby a fresh quantity of iodoform is ob-

tained.—3. By the action of excess ot sodium
hypochlorite on an aqueous solution of acetone

(6 pts.), potassium iodide (50 pts.), and NaOH
(2 pts.) (Suillot a. Baynaud, Bl. [3] 1, 3).

Properties.—Hexagonal yellow tables ; a:e=
1: -9015 (Bammelsberga.KoksoharoS, O. d.l857,
524; c/. Dogiel, N. Petersb. Acad. Butt. 20, 337).

Above its melting-point it partly decomposes,
giving off iodine and HI. Has a peculiar per-

sistent odour. Yolatile with steam. Insol. water,
acids, and alkalis ; v. sol. alcohol, ether, and
fixed and volatile oils. An alcoholic solution of

igdoform is decomposed under the influenoe o(



lODO-HIPPURIO ACID. 33

light The deoomposition 18 accelerated by dry
oxalic acid ; iodine and methylene iodide are
produced (Mulder, B. T. O. 7,316; of. Humbert,
J. Ph. [3] 29, 352). Does not in the least hinder
the putrefaction of pancreas at 35° (Boillat, J.pr.

133, 308).

Detection.—^An alcoholic solution of iodo-

form warmed with aqueous EOH and a little

phenol forms a red substance, which dissolves in

dilute alcohol, giving it a crimson colour (Lust-

garten, M. 3, 717).
Beacticms.—1. Heated in a sealed tube at

160°, either alone or with iodine, it yields

methylene iodide and brown products (Hofmann,
C. J- 13, 65).—2. Bromine gives bromoform
(Losoher, B. 21, 410) ; but an excess of Br at

high temperatures forms CBr4.— 3. Distilled with
HgOljit yields CHOljI (Sohlagdenhaufien, J. Ph.
[3] 29, 247).—4. Merawric oxide forms CO, formic
acid, Hgl,, and water.—6. Boiling aqueous EOH
forms a little potassium formate.—6. Boiling

aleohoUe potash forms methylene iodide (Brun-
ing, A. 104, 187 ; Butlerow, O. B. 47, 593).—7.
NaOEt forms methylene iodide, Nal, aldehyde,

acrylic acid, and CHs.CH(0Et).C02H (Butlerow,

A. 107, 110 ; 114, 204 ; 118, 325).—8. E,S0,
forms CHj(SO,E)j (Strecker, A. 148, 90).—9. By
the copper-zinc couple iodoform may be reduced

to methane (Gladstone a. Tribe, C.J. 28,508).—
10. Unites with PEt, forming G^^^^J^ (Hof-

mann, Pr. 10, 189).—11. PCI5 forms chloroform.

12. When made into a paste with moist finely-

divided silver, acetylene is at once given off. A
mixture of ppd. silver and copper is even more
effective (Cazeneuve, O. B. 97, 1371).—13. Silver

nitrate acts readily at ordinary temperatures,

forming Agl, nitric acid, and CO, so that by
nitrating the liberated acid an estimation of the

quantity of iodoform present may be formed
(Greshoft, B. T. C. 7, 342).—14. Iodoform ex-

posed to direct smilight is completely oxidised

by air, forming CO^, iodine, and water (Daccomo,
O. 16, 247).—15. Mercuric acetate is reduced by
iodoform to mercurous acetate, CO^being evolved.
It does not reduce mercuric nitrate (although

ehloral forms, in this case, mercurous chloride)

(Cotton, J. Ph. [5] 16,481).—16. Isobutyl alcohol

(200 g.) mixed with sodinm (20 g.) and iodoform

(100 g.) gives a violent reaction, the products

being formic acid,isobutyric acid, pentenoic acid,

CMej:0H.C02H [70°], isobutyl-oxy-isobutyrio

acid C4H,O.GMe2.CO^, a lactone of an oxy-

octoic acid, isobutylene, methyl isobutyl oxide,

methylene di-isobutyloxide,acompoundCj^S„0„
and other bodies (GorbofE a. Eessler, /. B. 1887,

428).
lODO-FUUABIC ACID C2HI(C02H)2. lodo-

tnaleic acid. [184°]. Formed by dissolving

acetylene-di-carboxylic acid in strong aqueous

HI (Baudrowski, B. 15, 2697)., Fine glistening

crystals. Very soluble in water, alcohol, and
ether.

Salts.—^A"HE: small sparingly soluble

crystals.—A"Agj : crystalline pp.—A"Pb2aq:
eiystalline pp.

lOOO-HEKSECOIC ACID C„H2,I0, i-e.

CH^.CH,.(CH5),.C0jH. [24°]. From hen-

decenoio acid and HI (Fh. Brunner, B. 19, 2224).

Crystalline.

lOSO-HEPTOIC AISEHTOE C.HJ.CHO.
B.O. ^ 2-31. Formed by treating heptoio

Vol. m.

(oenanthic) aldehyde (75 g.) diluted with alcohol

(100 c.c.) with iodine (SO g.) and iodic acid (20 g.).

The crude product is purified by treatment with
reduced silver. The yield is very bad (Chautard,

A. Ch. [6] 16, 170). Very unstable liquid with
irritating odour. Decomposed by heat. Easily
decomposed by EOH, XaOH, ammonia, and
mineral acids.

Beactions.—l. Nitric add gives heptoic alde-

hyde and heptoic acid.—2. Silver acetate forma
octyl acetate (208°).—3. By heating iodo-heptoio

aldehyde (120 g.) dissolved in alcohol with silver

cyamde (67 g.) there is formed CgHigCy.CHO
(177°) S.G. is -913. This is a colourless liquid

which reduces Fehling's solution and ammonia-
cal AgNOg but does not form crystalline com-
pounds with aniline or phenyl-hydrazine.—4.

Silver suVphocyanide forms the corresponding
Bulphocyano-heptoic aldehyde.—5. Heating with
aniline forms C,H„I(NHCgH5),.

lODO-HEPTTLENE C,H„I ix.

Pr.CHj.CI:CHMe or Pr.CH:CI.CHjMe. (140°-
150°). From heptinene {a, v.) and HI (Morris,

O.J. 41, 179).

lODO-HEXAD'E v. Hextl iodidb.

Bi-iodo-hezane G^^^ i.e.

CHa.CHI.CHj.CH,.CHI.CHs. Sexylem iodide.

S.G. 9 2-024. Formed by heating di-allyl in a
sealed tube for 5 hours with excess of cone.

HIAq at 100° (Wurtz, A. Ch. [4] 3, 129) ; or better,

by passing gaseous HI into strongly cooled diaUyl

(Sorokin, J. pr. [2] 23, 18). Oil ; gives off iodine

when heated. With sodium it gives hexylene and
hexenyl iodide. Alcoholic potash forms diallyl

Silver acetateforms hexylene acetateG^,2(0Ac)„
whence baryta forms di-oxy-hexane.

Tetra-iodo-hezane CgHiglj. [above 100°].

From diaUyl and iodine (Berthelot a. De Luca,
A. 100, 863).

TEIEA-IODO-HEXIEENE v. Tetra-iodide ol

DlSBOfABSVL.
lODO-HEXOIC ACID C.H„IOj. Formed by

mixing hydrosorbio acid with cone. HIAq at 0°

(Fittig, A. 200, 44). Oil, turning yellow on ex-

posure to light. May be reduced by Bodinm-
amalgam to n-hexoic acid.

lODO-HEXYIEHE OsH„I i.e.

CH2:CH.CH2.CH2.CHI.CH,. Hexenyl iodide.

Diallyl hydroiodide. (165°). S.G, 2 1-497.

Formed, together with di-iodo-hexane, by the

action of HI on diallyl (Wurtz, A. Ch. [4] 3,

155). Formed also by the action of alcoholic

potash or of an alloy of tin and sodium on di-

iodo-hexane CH,.CHI.CH2.CH2.CHI.CH,. When
treated for 24 hours with moist Ag^O it forms
diallyl, hexylene, andtwo liqnids CaH„0 (c. 135°)

and C„H«0 (180°).

lodo-hexylene ObH.iI. (131°). S.G. " 1-92.

Formed from the hexenyl alcohol obtained by
distilling glycerin with lime (Destrem, A. Ch. [5]

27, 58).

lodo-hexylene CjH„I. (142°-145°). From
pinacone hydrate and HI at 160° (Bouchardat, Z.
1871, 699). Seduced by tin and HCl to hexylene.
Bromine gives crystalline C^,„Br,.

I0D0-HIFF1XSIC ACID CjHglNO, ».«.

NHBz.CHI.COiH (?). "Formed by treating a
boiling alcoholic solution of hippurio acid with
iodine (Maier,Z. 1865,415). White needles. De-
composes at 90°. All its salts are soluble in
water excepting the silver salt.

D
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lodo-Hppnric acid C^HjI.CO.NH.OHj.COjH.
Foimed by the action of aqueous HI on the sul-

phate of diazo-hippnric acid (Griess, Z. [2] 4,

725 ; B. 1, 190). Laminae, v. sol. cold alcohol

and ether, m. sol. hot water, nearly insol. cold

water. The iodine is not easily removed.
lODO-HTDBOCmNAMIC ACID v. loDO-

KIENYL-PBOPIONIC ACID.

SI-IOSO-HYSBOdUmONE O^i^^GS)^
[5:3:4:1]. [145°]. Formed by boiling di-iodo-

quinone [180°] with a dilute solution of SnOlj

(Seifert, J.pr. [2] 28, 438 ; Kehrmann, J.^. [2]

37, 337). Long colourless needles (from hot
water). Volatile with steam.

Di-iodo-hydrdquinone C^^((yS).i. [142°].

From di-iodo-quinone [159°] and aqueous SOj
(Metzeler, B. 21, 2555). White needles, v. sol.

hot water, alcohol, ether, and HOAc ; m. sol.

benzene. Beoxidised by FeOlj to di-iodo-

qoinone.
Di-acetyl derivative OjHjIj(OAo)2.

[148°]. Needles or plates (from alcohol) ; insol.

water, t. sol. alcohol and ether, si. sol. cold

HOAc.
lODO-HYDBOIHYUOQUINONE

C.HMePrI(OH)s [5:2:6:4:1]. [74°]. Obtained

by reducing iodo-thymoquinone with SnCl,

(Kehrmann, /. pr. [2'] 39, 392). Colourless

prisms, t. sol. organic solvents.

lODO-HYDEO-TOLUQUINONE
CeHiMeI(OH)j [6:2:4:1]. [111°]. From the

corresponding quinone, by reduction with SnClj

(Kehrmann, J.pr. [2] 39, 392). Soft silky aggre-

gates of needles, sol. organic solvents.

lODOL V. Tetba-iodo-pybroIiB.

lOSO-LACXIC ACID v. Iodo-oxy-pbofionic

Acm.
lODO-SIAIEIO ACID v. loDO-FnuABia Aom.
lOSO-MELILOIIC ACID. Methyl derivative.

0,„H„IOj i.e. 0^^{OUe).C^J..OO^B.. From the

methyl derivatives of (a) and of (j8) coumario

acid and fuming aqueous HI in the cold (Perkin,

G. J. 39, 429). Aqueous NajCO, forms
C.H,(0Me).CH:0H2 and 00^.

lODO-UETHANE v. Methyl iodide.

Di-iodo-methane v. MethyIjEne iodide.

Tri-iodo-metbane v. Iodofobm.
Tetra-iodo-methane CIj. Carbon tetra-iodide.

S.G. sa 4-32. Formed by mixing CCl, with alu-

minium iodide dissolved in CS^ (G-ustavsou, A.

172, 173; C. B. 78, 882). Formed also by
heating CClj with Calj 3|aq at 75° (Spindler, A.
231, 264). Dark-red regular octahedra (Fiiedel,

Bl. [S] 21, 482). Sol. CSj, alcohol, ether, and
Mel. May be kept for some days, but gradually

decomnoses. The decomposition is hastened by
both OS2 and COj. Above 80° it quickly splits

up into carbon and iodine. Converted into iodo-

form by boiling with aqueous HI, and even by
bcHling with water. Scarcely attacked by aque-

ous potash or H2SO4. Chlorine converts it into

CCl,. Br gives CBr^.
lODO-DI-METHYI-AMINE v. Di-methyl-

iodo-a/mine under Di-methyl-amine.
lODO-DI.METHYL-ANILINE C,H,„IN i.e.

O^^LNMCj. [79°]. Formed by adding iodine

to a solution of di-methyl-aniline in CSj (Weber,

B. 10, 765). Formed also by the action of cyan-

ogen iodide on di-methyl-aniline in tbe cold,

beat being evolved and HCy given ofi (Merz a.

Weith, B. 10, 767). White laminse, sol, alcohol

and HClAq. Not attacked by caustic S6da

When heated above 80° it gives off HI and leaves

a residue which forms a deep violet solution in

alcohol.—B'„H2PtCl„.

lODO-TBI-METHTL-BENZEirE v. loDO-^.

CUMENE.

lODO-nEXHTL-BiriYI-BEITZEirE v. looo-

BUTYL-TOLUENE.

DI-IODO-KETHYLENE DI-EIHYL DI.

SUIPHONE Cl2(SO,Et)2. [177°]. Formed from
methylene di-ethyl di-sulpbone, I, and KIAq, by
exposure to sunlight (Fromm, A. 253, 161),

Needles, si. sol. boiling water.

DI-IODO-DI-METHYL OXIDE CjH.IjO i.e.

(CHjIJjO. (219°). From dry ' oxymethylene

'

(formic paraldehyde) and gaseous HI (Tish-

tschenko, J. B. 1887, 464). OU.

lODO-TBI-METHYL-PIPEBIDINE 0^„IN.
[60°]. Formed by heating ethylidene diaoetonine

with HI (B. Fischer, B. 17, 1796). Colourless

rectangular prisms. Nearly insol. water.—B'HI

:

very sparingly soluble.

lodo-tetra-methyl-piperidine CgH,gNI. [90°],

Formed by heating triacetonine with HI at 150°

(E. Fischer, B. 17, 1791). Easily soluble in alcohol

and ether, insol. water. Colourless tables (from

ether).

lODO-DI-METHYL-THIOPHENE OsH,IS i.e.

CI :OMev

I
>S. (97°). Prom di-methyl-thiophene

CH:CMe/
(from coal tar), iodine, and HgO (Messinger, B.

18, 1638). Oil.

lodo - tri • methyl - thiophene C,HeIS i.e.

CMe:CMev

I
^S. Formed by the action of iodine

CMe:CI /
(48 g.) and HgO (21 g.) on tri-methyl-thiophene

(12 g.) dissolved in ligroin (24 g.) (Zelinsky, B.

21, 1837). Non-volatile oil.

(a)-IODO.NAPHTHALENE C,„H,I. (305°).

Formation.—1. By adding iodine to a solu-

tion of mercury dinaphthyl : Hg(C,„H,)2 + 21,

= HgIj-h20,„H,I (Otto, A. 147, 173).—2. From
diazo-uaphthalene sulphate and EI (Nolting, B.
19, 135).

Properties.—Thick yellowish oil, not solidi-

fied at — 17°. Miscible with alcohol, ether, OSj,

and benzene. Alcoholic potash at 160° forms
some naphthalene. Boiling HIAq (127°) com-
pletely converts it into naphthalene. When a

solution in CSj is boiled with aluminium chloride

there is formed naphthalene, iodine, and tarry

matter, but no (0)-iodo-naphthalene (Boux, Bl.

[2] 45, 517).

Picric acid compound [127°]. Golden
yellow needles.

(;8)-Iodo-naphthalene C,„H,I. [55°]. Pre-

pared by the action of HI on (j8)-diazo-naph-

thalene sulphate (P. Jacobson, B. 14, 804).
Colourless plates ; sol. ether, alcohol, and
HOAc. Volatile with steam.

(o, a4)-Di-iodo-naphthalene C,„HoIj [1:4].

[110°]. From (o)-iodo-(o)-nitro-naphthalene by
reduction, and treatment of the resulting iodo-

naphthylaminewith HjSO, and NaNOj, followed
by HI (Meldola, C. J. 47, 522). Needles (from
alcohol).

(a,;82)-Di-ioao-naphthalene C,„H,1, [1:2],

[81°]. From (3)-iodo-(a)-i»it)ro-naphthftlene in



lODO-NITRO-BENZENE. 3S

the same way as the preceding (Meldola).
Scales (from alcohol).

(j3) - lODO . ITAFHTHALENE SULFHOKIC
ACIDS OjoHsLSOsH. Two isomerides are formed
by snlphonating (jS)-iodo-naphthaIene (Arm-
strong a. Wynne, 0. J. Proc. 3, 22). One of the
isomerides forms the saltsEA' aq and BaA'2 4^aq,
both crystallising in hexagonal scales, the other
forms the salts KA' aq crystallising in laminee,
and BaA'2 2aq in flat needles.

(1, 5)-Iodo-naplithalene salphonio acid
C,»H,I(SO,H) [1:5]. [129"]. Formed from
(a)-diazo-naphthalene sniphonic acid and warm
HIAq (40 p.c.) (Mauzelins, B. 22, 2820). Colour-
less tables (containing 2aq) : t. sol. water.

Salts.—A'K aq: plates: m. sol. water.

—

AlTaaq: indistinct needles.—A'Ag : plates

:

S. '66.—^A'jCa 2aq : scales ; si. sol. water.

—

A'^Baaq: scales: S. -23 (in the cold). S. 1
at 100°.—A'jMg: needles: si. sol. water.—
A'Zn 6aq : scales ; m. sol. water.—A'^Cu 4aq

:

greenish-white needles ; si. sol. water.—^A'jPb4aq

:

si. sol. water.—^A'2Mn4aq: indistinct crystals:

si. sol. water.

Methyl-ether MeA'. [60°]. Prisms: v.

sol. EtjO; si. sol. cold EtOH.
Ethyl-ether EtA'. [74^. Six-sided tables

:

T. sol. EtjO.
n-Propyl-ether PrA'. [67°]. Colourless

tables.

Isopropyl-ether¥iA.'. [90°]. Prisms.
Chloride Ojja.elSOfil. [114°]. Monoclinio

prisms : t. sol. hot AcOH ; si. sol. ligroin.

Bromide [153°]. Prisms.
Amide C,„HsI(S0jNH2). [239°]. Scales.

(a).I0D0-(i3).KAPHTH0L C,„H,I(OH) [1:2]

[94-5T (M.) ; [e. 100°] (W.). Prepared by dis-

solving equal parts (20 g.) of (j3)-naphthol, lead

acetate, and dried sodium acetate in HOAc,
cooling, and gradually adding iodine (35*2 g.)

dissolved in hot HOAc, The product is ppd. by
water and recrystallised from dilute alcohol

(Meldola, O. J. 47, 527). Formed also by the

action of iodide of nitrogen on a dilute alcoholic

solution of sodium (/S)-naphthol (Willgerodt,

J.pr. [2] 37, 448),

Properties.—Long colourless needles; si. sol.

boiling water ; y. sol. organic solvents. Volatile

with steam. Sol. cold dilute KOEAq; decom-
posed by hot alkalis. Nitrio acid liberates iodine.

EMnO, gives phthalic acid.

(a).IODO.(a)-ITAFHTHTLAMINE
C,„H^(NHj) [4:1]. From (a)-iodo-(o)-nitro-

naphthalene, zinc-dust, and HOAc (Meldola, C. tT.

47, 521). Its solution rapidly oxidises in the air

forming a red colouring matter.—B'jHjSO,

:

tolerably stable white needles.

Acetyl derivative Ci„Ta.;i{TS'EAo). [196°].

From the preceding by boUing with Ao^O (M.).

Needles (from alcohol). Grives a nitro- derivative

[236°]:

lODO-o-KITEO-ANILIITE C.H,I(N02) (NH^)

[S:2:l]. Formed by heating di-iodo-nitro-benzene

[168°] with alcoholic NH, at 170° for several

days (Komer, &. 4, 386). Large steel-blue la-

minas (from alcohol in sealed tubes), yellow by
transmitted light. Does not melt at 220°. Not
attacked by nitrous ether.

lodo-o-nitro-aniline 0,H,I(NOj)(NHj) [4:2:1].

[122°], Formed by warming a solution of the

acetyl derivative of 2»-iodo-ftnilii}e in HOAc with

HNOj (Michael a. Norton, B. 11, 109). Long
orange-yeUow needles (from alcohol).

lodo^jj-nitro-anUine CjH3l(N02)(NHj) [2:4:1],

[105'5°]. Prepared by the action of iodine chlor-
ide (2 pts.) on ^-nitro-aniline (1 pt.) dissolved
in dilute HClAq (Michael a. Norton, Am. 1,

262; B. 11, 113). Long yellow needles,—B'HCl
[163°].

Di-iodo-w-nitro-aniline CjHjI(N0,)2(NH8)
[4:2:3:1]. [145-5°]. Formed by passing iodine
chloride (3 pts.) into a solution of m-nitro-ani-
line (1 pt.) in HClAq (Michael a. Norton, Am. 1,

255 ; B. 11, 112). Long slender yellow needles,
V. sol. cold alcohol, si. sol. acetic ether, insol.

water. Its hydrochloride is not decomposed by
water.

Di-iodo.^nitro-aniline CeHjIj(N0j)(NH2)
[6:2:4:1]. [244°]. Prepared by the action of
iodine chloride (2 mols.) on jp-nitro-aniline dis-

solved in chloroform (M. a. N.)i Yellow prisms
with blue fluorescence (from alcohol). SI. sol.

hot alcohol, sol. CHCl, and EtOAc, t, sol, hot
nitro-benzene. It is not basic.

o-IODO-NITEO-BENZENE 0„HiI(NO,) [1:2].

[49°]. Formed, together with the j)-isomeride,

by treating iodo-benzene with HNO, (Edmer,
G. 4, 305). The p-isomeride crystallises first

from alcohol. Long flat lemon-yellow needles.
Gives a little o-iodo-aniline and much aniline on
reduction.

TO-Iodo-nitro-benzeae CjH,I(N02) [1:8]. [36°].

(c. 280°). Formed from m-nitro-aniline by dis'-

placing NHj by I through the diazo- reaction
(Griess, Z. 1866, 218). Monoclinio plates

;

a:&:c=2-296:l:l-129 (Panebianco, 0. 9, 360). The
same body is perhaps formed by the action of
ICI on sodium m-nitro-benzoate (Schlitzeuberger

a. Segenwald, Bip. Ohim.pure, 1862, 144).

2)-Iodo-nitro-benzeneOsHiI(NOj) [1:4]. [171°],

The chief product of the action of fuming HNO,
upon iodo-benzene (EekulS, ^.137, 129). Ob-
tained also from p-nitro-aniline by the diazo-
reaction. Pale yellow needles.

Di-chloride 0,Hj(N02)ICl2. Formed by
passing CI into a solution of iodo-nitro-benzene
in chloroform (C. Willgerodt, J.pr. [2] 33, 160).
Hardly sol. CSj, BtjO, or light petroleum. Sol.

OHClj and benzene. At 150° it gives oft CI,,

leaving ObH4(N02)I. With alcohol it reacts
forming aldehyde, HCl and CaHj(NOj)L

lodo-di-nitro-benzene CeH3l(N02)2 [1:2:4],

[89°]. Obtained by nitrating o- or p-iodo-nitro-

benzene with H2SO4 and HNO, (Eomer, J. 1875,
322). Yellow trioUnic crystals, a:b:c= l-634:l:-940

(La Valle, O. 10, 3). V. si. sol. cold alcohol.

Hot dilute EOH forms di-nitro-phenol. Alco-
holic NH, gives di-nitro-aniline, though the de-

composition is incomplete in the cold.

lodo-di-nitro-benzene 0„H3l(N02)j [1:2:6],

[114°]. Formed in small quantity, together with
the preceding, by treating o-iodo-nitro-benzene

with HNO3 mixed with H,SO, (Eomer, G. 4,

305). Orange triclinic tables (from alcohol). More
sol. alcohol and ether than uie preceding. Con-
verted byheating with alcoholicNHj into di-nitro-

aniline [138°]. May be reduced to phenylene-m-
diamine,

lodo-tri-nitro-benzene CsHjI(N08)j [1:2:4:6],

[164°]. From chloro-tri-nitro-benzene and alco-

holic EI (Hepp, A. 215, 361). Golden needles,
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Converted byTjoiling aqueous KOBE into picric

acid.

Di-iodo-nitro-benzene OsH,l2(N02) [1:3:4].

[168°]. Obtained from m-di-iodo-benzene by
dissolving in hot fuming HNO, (Komer). Tri-

metrio octahedra ; <i:6:c = '647:1: "458 (La Valle,

Gf. 10, 2). SI. sol. ether, v. si. sol. cold alcohol.

By heating for a few days with alcoholic NH, at
170° it forms iodo-nitro-aniline.

Di-iodo-nitro-benzene CsH3l2(N02) [1:2:4?].

[112-5°]. Formed by dissolving o-di-iodo-benzene
in fuming HNO, and, after a few minutes, di-

luting with water (Korner a. Wender, &. 17,

491). Lemon-yellow needles or small prisms
(from alcohol).

(a)-IODO-NITRO.BElirZOIC ACID 0,H,INO,
U.^ CeH,I(NOJ(COjH) [3:2or6:l]. [235°].

Formed, together with the two following, by heat-
ing m-iodo-benzoio acidwith cone.HNOa (Grothe,

iT.iJr. [2] 18, 324; Cunze a. Hubner, A. 135,

106). SI. sol. water, especially if HCl be present.

—Gives o-amido-benzoio acid on reduction.
NHjA'aq.—NaA' 3aq.—OaA' 2aq.—SrA'j 4aq.—
BaA'o Saq.

Ethyl ether BtA.'. [84°].

(;3)-Ioda-iiitro-benzoicacid CeH3l(N02) (CO^H)
[3:6or2:l]. [174°]. Formed as above. V. sol.

water, especially if HGl be present. Melts under
water. May be reduced to o-amido-benzoic acid.— NHjA'aq.—LiA'aq.—NaA' 4aq.— KA.'3aq.—
CaA'.— SrA'j.—BaA'j 6aq.

Ethyl ether "KW. [64°]. Yellow plates.
- (7)-Iodo-nitro-benzoio acid

CsH,I(N0j){C02H) [3:!c:l]. [192°]. Formed as
above. Y. sol. water, but does not melt under it.—^NaA'aq : silky yellow needles.—CaA'j 3^aq.

—

SrA'j 4aq.—BaA'j Saq.

lodo-nitro-benzoic acid CjH3l(N02)(C02H)
[4:3:1]. [210°]. Formed by heating p-iodo-
benzoic acid with fuming HNO, (Glassner, B.
8, 562). Nearly insol. water, v. sol. alcohol.

—

NaA'aq.—KA.'aq.—CaA'j l^aq.

(a,o,)-IODO.NITRO-NAPHTHAlENE
0„HeI(NOs) [4:1]. [123°]. Formed from acetyl-
(a)-naphthylamine by nitration, saponification,
diazotisation, and treatment with HI (Meldola,
C. J. 47, 519). Minute white needles (from hot
alcohol). Sol. benzene, EOAc, and acetone.
May be reduced to (o)-naphthylamine.

((i,j32)-Iodo-nltro-naphtlialene 0,„H5l{N02)
[1:2]. [108-5°]. Formed from the mother-liquor
of the preceding (Meldola). Tellow scales. May
be reduced to ()3)-napthylamine.

(i82a,)-Iado-nitro-naphthalene OuHsIfNOj)
[2:1]. [88-5']. From aoetyl-(a).nitro-(/3)-naph-

thylamine by saponifying with hot dilute HjSO„
and subsequent displacement of NH, by I (Mel-
dola, C. J. 47, 620).

(aJ-I0D0-(32)-NITS0-(a,)-lTAPHTH0L
C,<|H3l(NO,)(OH)[4:2:l]. [146°]. Formed by
boiling acetyl (4, 2, l)-iodo-nitro-naphthylamine
with strong caustic alkali (Meldola, C. J. 47, 524).
Yellow needles (from alcohol). Insol. cold water,
b1. sol. hot water and hot benzene, v. sol. alcohol,
acetic acid, and acetone. Yields phthalic acid
on oxidation. Ita K and Na derivatives form
minute orange needles, m. sol. cold water.

—

{0,oH5l(N02)}rBa3aq: bright red amorphous
powder, almost insol. boiling water ; deflagrates
on ignition. /

(a^) - lODO - (;3,) - NITRO - (a,) - WAPHTHTl.
AKINE. Acetyl derivative
C,H5l(N02)(NHAo) [4:2:1]. [236°]. From acetyl-'

iodo-uaphthylamine by warming its solution in

HOAo with HNO, at 75° (Meldola, O. J. 47,

624). Straw-coloured needles (from alcohol).

Sublimes while melting. More difficult to sapo-
nify by H^SO, than thebromo- compound,

lODO-NITSO-o-OXY-BENZOIC ACID
0,H,IN05 i.e. .C,HjI(NO,)(OH)(COjH). Prom
(5, 2, l)-nitro-ozy-benzoic acid by treatment in
alcoholic solution with I and HgO (Weselsky,
A. 174, 108). Slender yellow nee^es.—KA' 2aq.
—CjHjKjNOsSaq.—BaA', 6aq.

lodo-nitro-o-ozy-benzoic acid

CeH,I(N02)(0H)(C0^). [204°]. From (5, 2,1).
iodo-oxy-benzoio acid by nitration (Hiibner,

B. 12, 1347).
lodo-nitro-m-ozy-benzoic add

C,H2l(N02)(OH)(COjH). Formed by treating an
alcoholic solution of nitro-m-oxy-benzoio acid
with I and HgO (Weselsky, A. 174, 109).
Lemon-yellow crystals; si. sol. water, y. soU
cold alcohol.—BaA', 6aq : minute red needles.

Iodo-nitro-j;-ozy-benzoic acid

OsH,I(N02)(OH)(OOjH). From nitro-p-oxy.

benzoic acid, iodine, and HgO (W.). Lemon-
yellow needles.—BaA'24aq : flat red needles.

BaCjHjINOj 2aq : short dark-red needles.

DI -lODO-DI-NITBO -DI - OXY - DI-PHENYL
SULPHONE CjHjIjNjSOa i.e.

S02(C5H2l(NOj)OH)j. [206°]. Formed by heat-

ing iodine (50 g.) dissolved in alcohol with a
mixture of di-nitro-di-oxy-di-phenyl sulphone
(34 g.) and HgO (21-6 g.) at 100° (Annaheim, B.

9, 660). Needles (from HOAc); insol. water and
alcohol. Decomposes alkaline carbonates.—
Na^CuHJoN^SO, 2aq.

lODO-o-HITEO-PHENOL CsHJNO, i.e.

C„H5l(N0^(0H). [110°] (Armstrong, Watts'
Diet. Ed. i. Sv^l. 2, 917 ; B. 6, 649). Formed
by the action of iodine and HgO on o-nitro-phenol

dissolved in HOAo (Busch, B. 7, 462 ; cf. Arm-
strong). Short yellow needles, v. sol. hot water,

alcohol, and ether. Moderately volatile with
steam.—KA'aq: garnet-red plates with green
lustre (A.), v. e. sol. hot water and alcohol.

lodo-^-nitro-phenol C,HjI(NOj)(OH)[2:4:l].
[93°] (Korner; Armstrong). Formed by the
action of iodine and HgO on ^-nitro-phenol dis-

solved in HOAo {SJoTOBx,' Bull. Acad. Belg. [2]

24, 166; Busch, B. 7, 462). Also from nitro-

amido-phenol by the diazo- reaction (K.). Yellow
needles.—NaA'2iaq (K.).—KA'Jaq (B.). Nitric

acid converts it into iodo-di-nitro-phenol [106°].

lodo-di-nitro-phenol

C.H,I(NOj)2(OH)[6:4:2:l]. [106°] (A.); [108°]

(W.). Formed from (4, 2, l)-di-nitro-phenol by
treatment with iodine, potassium iodate, and
potash (Korner, 0. 4, 397) or with iodine and
HgO (Armstrong, B. 6, 649 ; Weselsky, A. 174,
111). Formed also from di-nitro-amido-phenol
by the diazo- reaction (A.), and by the nitration
of the preceding iodo-nitro-phenol (A.). 'Long
slender lemon-yellow needles (from hot water).
SI. sol. hot water.—KA' : deep, orange needles,
V. sol. hot, si. sol. cold, water.—OaA'jSaq

:

orange-red plates, v. sol. hot water.
Iodo-di-nitro-phenol

C,H,I(NO,),(OH)[4:6:2:l]. [113°]. Formed from
(6, a, l)-di-nitro-phenoI by treatment with iodin*
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and iodic a«id (KSmer, G. 4, 397) or with iodine

and H($0 (Aimstrong, B. 6, 649). Long, lemon-
yellow needles (from water) ; t. sI. sol. water
and alcohol. The potassium derivative
forms magnificent crimson needles with green
and golden lustre ; si. sol. water. The silver
derivative forms smaU brownish-red needles.

Si-iodo-o-nitro-phenol

C,ftIj(NOj)(OH)[6:4:2:l]. [98°]. From o-nitro-

phenol, iodine, and iodic acid in alkaline solu-

tion (Komer). Slender dark-yellow needles

(from ether-alcohol) ; si. sol, water, v. sol. boil-

ing alcohol and ether.—NaA'aq: dark-brown
prisms, with golden lustre.—EA': very soluble

reddish-brown needles.

Bi-iodo-ji-nitro-plienol

C,HjIj(NOj)(OH)[6:2:4:l]. [157°] (K.). Prom
p-nitro-phenol, iodine, KIO3 and potash _(K.;

cf. Seifert, J.pr. [2] 28, 437). Also from j)-nitro-

phenol o-aulphonic acid, iodine in alcoholic

solution, and HgO (Post a. Brackebusch, A. 205,

91). Formed also by treating nltro-o-oxy-benz-

oio acid with iodine and HgO (Weselsky, A.
174, 107). Large colourless prisms (from ether)

turning yellow on exposure to air. Decomposes
a little above its melting-point.—KA': golden
needles with violet iridescence.—NaA'2aq:
efflorescent orange laminse.

Si-iodo-nitro-phenols appear also to have
been obtained by Piria (A. 198, 268).

lODO-NITBO-FHENOL STTLFHONIC ACID
0,H,INSOe i.e. C^(NOj)(OH)(SOaH)[2:6:l:4].
Formed when iodine and HgO are added to an
alcohoUo solution of o-nitro-phenol p-sulphonic

acid (Armstrong a. Brown, O. J. 25, 869).—KA'

:

yellow scales, composed of short needles, si. sol.

water,

—

KjOJHjINSOb : red crystals.—BaA'24aq

:

pale-yellow silky needles, si. sol. water.

lodo-nitro-phenol sulphonic acid

C.HjI(N02)(0H)(S0aH)[6:4:l:2]. Formed, to-

gether with di-iodo-j]-nitro-phenol, by treating

an alcoholic solution of ji-nitro-phenol o-sul-

phonic acid with iodine and mercuric oxide

(Post a. Brackebusch, A. 205, 88).— Salts.—
CaOgHjINSO^ Sag : coarse yellow needles, mssol.

water.—BaCjHjINSOj 3aq : long yellow needles,

m. sol. water.—Pb2(OH)2CaHjINSO„2^aoi : yellow

crystalline pp.
BI-IOSO-KIIBO-BESOBCIN

C,HLi(N02)(0H)j. From nitro-resorcin in alco-

holic solution by alternate addition of iodine

and mercuric oxide (Weselsky, A. 174, 111).

Golden needles.

lODO-NITEO-THIOPHENE C4HiJ(N02)S.

[74°]. Formed by nitration of iodo-thiophene

(Ereis, B. 17, 2073). Glistening yellow prisms.

lODO - KITEO - TOUTENE 0,HeIN0j i.e.

CpHjMeI(NO.J [1:4:2]. [61°]. (286°). From (4,2,1)-

di-nitro-toluene (Heynemann, A. ISS, 337).

Pale yellowish crystals. V. e. sol. CS^ and ether.

lodo - nitre - toluene CaHaMelJNOa) [1:4:3].

[56°]. From ^-toluidine by nitration and dis-

placement of NHj by I (Beilstein a. Kuhlberg,

A. 158, 344). Large flat needles ; v. sol. boiling

alcohol.

lodo - nitro - toluene C<iHjMeI(N02) [1:2:!b].

[104°J. Formed by nitrating o-iodo-toluene (B.

a. E.). Minute needles.

lodo-nitro-toluene (?). [109°]. Formed by
nitrating m-iodo-toluene (B. a. E.). SmaU
needles.

Iodo-di.nitro-tolueneC,H2MeI(N02)j[l:4:5:3].

[138°]. Formed by nitrating 2>-iodo.toluene

(Glassner, B. 8, 561). Crystals.

lODO-OCTINOIC ACID C,H„IOj i.e.

(03H5)jCI.COaH. lodo-di-allyl-aceHc acid. From
(0,H5)20(OH).C02H (17 g.) and cold fuming
HIAq (45 g.) (Sohatzky, J. B. 17, 78). Crystals,

insol. water, v. sol. alcohol and ether. Easily
decomposed.

p-IODO-M-OCTYL-BENZElTE 0„H„I i.e.

C^^(C8H„)I[1:4]. (319°). Heavy oil. Formed
by diazotisingp-amido-phenyl-octane, and treat-

ing the diazo-octyl-benzene with HI (Beran, B.
18, 136). On oxidation with CrOg it gives p-
iodo-benzoic acid. lodo-octyl-benzene obtained
by the action of iodine and HgO upon n-octyl-

benzene is described by Ahrens [B. 19, 2720) as
an oU, solidifying at —4°, and completely de-
composed by distillation.

^-lodo-sec-octyl-benzene 08H,(C8H„)I [1:4].

p-Iodo-capryl-betizene. (305° uncor.). Formed
by diazotising ^-amido-phenyl-sec-octane and
treating the diazo-capryl-benzene with HI.
Heavy oU. Y. sol. ether and acetic acid, si. sol.

alcohol. It is oxidised by CrO, to 2>-iodo-benzoio

acid (Beran, B. 18, 142).

IODO-(a)-OGITL-XHIOPHENE 0,2H„IS {.e.

C,H,SI(OsH„). [c.0°]. S.G. i§ 1-2614. From
octyl-thiophene (10 g.) in ligroiin by treatment
with iodine (10 g.) and HgO (11 g.) (Schweinitz,

B. 19, 644). V. sol. ether, cannot be distilled.

lODO-OLEIC ACID v. Iodo-bteabedehic
Acn>.

lODO-OECIK C,H,IOj m. CjHjMeI(OH)j.
[86-5°]. Formed by dissolving orcin (Ipt.) and
iodine (2pts.) in ether (6pts.), and gradually
adding finely powdered litharge (9pts.). The
ether is distilled off, and the residue recrystal-

lised from benzene (Stenhouse, Pr. 22, 53).

Prisms; decomposing when heated alone or
with water; SI. sol. cold water, v. sol. hot water,

alcohol, and ether. Has not the astringent sweet
taste of orcin.

Tri-lodo-orcin CjHalsOj i.e. C8Mel3(0H)j
Formed by adding to a dilute aqueous solution

of orcin a quantity of ICI3, not quite sufficient

to ppt. all the orcin, and crystaUising the pp.
first from OS, and then from boiling alcohol
(Stenhouse, C. J. 17, 327). Larje transparent
plates, tinged with brown. V. sol. CSj, v. e. sol.

ether, m. sol. alcohol, insol. water. Becomes
brown at 100°. Dissolves with decomposition
in aqueous KOH. Decomposed by hot HjSO,
and by hot HNO3.

Iodo-(/3)-orcin v. Iodo-betokoin.
DMOBO-OBSELLIC ACID. Methyl ether

CjHgljO^ i.e. 08H5l204Me. Methyl di-iodo-di-oxy-

toluate. Formed by adding a dilute solution of
chloride of iodine, containing excess of iodine,

to a cold saturated aqueous solution of methyl
orseUate (Stenhouse, A. 149, 295). Needles
from CS2) ; sol. benzene, CS^, alcohol, and boil-

ing water. Decomposed on fusion.

Ethyl-ether CgE;Lfl^M. Formed in like
manner. Small needles; almost insol. cold water,
m. sol. benzene, CS^i andboiling alcohol. Decom-
posed on fusion.

lODO-o-OXY-BEBTZOIC ACID OjHjIO, lA
C8H3l(0H)(00jH) [3:2:1]. lodo-saUayUe acid.
[198°]. Formed, together with the following
compound, by boiling a solution of salicylic acid
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and iodine in alcohol, and separated by frac-

tionally crystaUising the product from water (A.

Miller, O. J. 41, 406; A. 220, 124). Long
needles ; v. sol. water. Gives a violet coloura-

tion with FeCls. Gives the corresponding di-

oxy-benzoic acid on potash-fusion.—BaA'jS^aq

:

ooncentrically grouped needles. S. S at 8°.

lodo-o-oxy-benzoic acid C„H3l(OH){C02H:)

[5:2:1]. [196°] (G.) ; [193-5°] (P.)'; [197°] (M.).-

S. -11 at 20° ; 1 at 100° (L.).

FormaUon.—1. As above.—2. Together with
di- and tri-iodo-oxy-bcnzoic acids, by fusing sa-

licylic acid (1 mol.) with iodine (1 mol.), and
treating the product with aqueous KOH (Kolbe

a. Lautemann, A. 115, 157).—3. By dissolving

equal weights of iodine and salicyUc acid in 80
p.o. alcohol, boiling for 3 hours, evaporating, and
dissolving in aqueous Na^CO, (Lautemann, A.
120, 299).—4. From salicylic acid, iodine, and
HgO (Hlasiwetz a. Weselslcy, B. 5, 380 ; A. VIi,
99).— 5. By agitating a hot solution of saHoylio

acid (1 pt.) in water (25 pts.) with a mixture of

iodine (1 pt.) and iodic acid (| pt.), keeping the

liquid hot for some time. The resulting acid is

converted into sodium salt, and the satiny-

needles of the salt of the di-iodo-acid separated,

if necessary by hand-picking, from the lancet-

shaped laminss of the mono-iodo-acid (Liechti,

A. Suppl. 7, 129 ; H. Fischer, A. 180, 346).—6.

From the corresponding nitro-oxy-benzoic acid

by reduction to oxy-amido-benzoio acid and ex-

change of NHj for I by the diazo- reaction (Gold-

berg, J. pr. [2] 19, 368 ; P. F. Frankland, 0. J.

37, 749).—7. By warming dry silver salicylate

with iodine (Birnbaum a. Beinherz, B. 15, 458).

Properties.—^Long needles (from water) ; si.

sol. water, t. sol. alcohol and ether. Gives a
violet colour with FeCl,. On potash-fusion at
200° it gives di-oxy-benzoic acid [197°]. When
suddenly heated it splits up into GOj and iodo-

phenol.

Salts.—NaA'aq. S. 7-7 at 20° (L.).—KA'Saq

:

lamina. S. 19 at 20° (L.).—NH,A' 3iaq : needles.

S. 9-5 at 20°(L.).—BaA'2 4aq: warty scales. S.

(of BaAy -8 at 8° (M.) ; 1-3 at 20° (L.),—
BaCjHjIOj 2aq: tufts of small needles (L.).

—

CaA'j6aq MgA'26aq.—PbA'j.—AgA' : yellowish

pp.
Ethyl ether BtA'. [71°] (Schmitt,^. 1864,

821).

lodo-Jit-oxy-benzoic acid C„H,I(0H)(C02H)
[si;:3:l]. Formed, together with di-iodo-phenol,

by alternately adding iodine and HgO to oxy-
benzoic acid dissolved in 90 p.c. alcohol, and
separated by solution in boiling water (Weselsky,
A. 174, 105). Slender needles; si. sol. cold
water.

lodo^-ozy-benzoic acid OsH3l(OH)(CO,H)
[3:4:1]. [160°] (P.). S. -18 in the cold.

Formation.—1. By boiling a solution of jp-

oxy-benzoio acid for a few minutes with iodine
and iodic acid (Peltzer, A. 146, 288).—2. From
p-oxy-benzoio acid dissolved in alcohol by alter-

nate addition of iodine and HgO (Weselsky, A.
174, 99).

Properties.—Small needles (from water). De-
composes at 192°. May be sublimed below its

melting-point. V. e. sol. alcohol and ether.

Gives with Fed, a dingy brown pp.
Salt s.—NaA' 6aq : monoclinic efflorescent

crystals.—Na^CjHsIOs 6aq : hygroscopic silky

needles (from alcohol).—BaA'j ?aq ; trimelrio

tables.—AgA': white pp.
Methyl derivative CjHjIfOMe)^^.

lodo-amsic acid. [235°]. S. (cold ether) -7.

Formed by heating anisic acid with iodine and
iodic acid at 150° (P.). Formed also by oxida-

tion of the methyl ether of iodo^^p-cresol (Schall

a. Dralle, B. 17, 2533). The same, or an iso-

meric acid, is formed from amido-anisic acid by
the diazo- reaction (Griess, Pr. 10, 809). Plates

(S. a. D.) or needles (G.). Nearly insol. boiling

water, m. sol. alcohol.—NaA'2aq: concentrically

grouped needles.—BaA'j 3aq : vitreous prisms.—

>

CaA'jSaq: nacreous laminss.—PbA'j (at 100°);

curdy pp.—AgA' : mioro-orystalline laminae.

I)i-iodo-o-ozy-beiizoicacidGeH^(OH)(C02H),
Di-iodo-salicyUc acid. 8. -07 at 15° ; "15 at 100°

(L.). Formed, together with iodo-o-oxy-benzoio
acid, by the action of iodine and aqueous
potash, of iodine and iodic acid, or of iodine and
HgO upon salicylic acid (Lautemann, A. 120,

304; Liechti, A. Sii^ipl. 7, 141 ; Demole, B. 7,

1439 ; Weselsky, A. 174, 103). Formed also by
heating dry silver salicylate with iodine (Birn-

baum a. Beinherz, B. 15, 459). White felted

mass (from hot water). Y. sol. alcohol and
ether. At 197° (L.) or 220° (W.) it begins to de-

compose, giving off iodine. It gives a violet

colourationwith FeOlg. On potash-fusion it gives

tri-oxy-benzoic (? gallic) acid and pyrogallol. -

Salts.—NaA' 2 |aq : long flat needles, mostly
grouped in druses. S. 2 at 20°; much less

soluble in water than iodo-o-oxy-benzoio acid.

—KA' jaq : minute thick prisms. S. -553 at 20°.

V. sol. alcohol, si. sol. ether.—NH,A'^aq: arbo-

rescent groups of small needles. S. '32 at 20°.

—

BaA'j 3aq : needles. S. -074 at 18°. V. si. sol.

alcohol.—BaCjHjIjOa 1Jaq : small silky tablets,

v. si. sol. water, forming an alkaUne solution.—
CaA'2 oaq : needles. S. -086 at 18°.

Di-iodo.^-ozy-benzoic acid
CjH2l2(0H)(C0jH). Formed, together with iodo.

^-oxy-benzoic acid, by iodation of p-oxy-benzoic
acid (Peltzer). Small needles (from dilute al-

cohol). Nearly insol. boiling water, v. e. sol.

alcohol and ether. Decomposes when heated
without previous fusion. Cannot be sublimed.

—

NaA' 7aq : tufts of delicate, iridescent, efflores-

cent needles, v. sol. water.—NajC,HJj0, 6aq

:

trimetric tables.—BaA', : gelatinous pp. got by
adding alcohol to its aqueous solution.

—

CaA'jlaq: nacreous laminse.—PbA'j: bulky pp.
Swells up like mercuric sulphocyanide when
heated.—AgA'.—AgjCjHjIjOs.

Tri-iodo-o-ozy-benzoic acid
OeHl3(OH)(C02H). [0.157°]. Obtained in small
quantity in preparing mono-, and di-iodo-o-oxy-

benzoic acids by the action of iodine and KOH
on saUcylio acid (Lautemann). Weselsky {A.

174, 104) could not obtain it by treating salicylic

acid with iodine and HgO. Tufts of needles
(from alcohol). Insol. water, sol. alcohol and
ether. Decomposed by alkaUs into COj and a
red body Gs^ljH (?). Its sodium salt is a
grey-green mass, v. si. sol. water.

lODO-^-OXT-BENZOIC ALDEHYDE OjHJOj
«.«. C,H3l(0H).CH0. [199°]. Formed by heating
the dilute alcoholic solution of ^-oxy-benzoio
aldehyde with iodine for some hours (Herzfeld,
B. 10, 2196). SI. sol. water and benzene, v. sol.
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alcohol and ether. Converted by potash-fusion
into protooatechuic acid.

lodo-di-oxy-benzoic aldehyde. Methyl de-
rivative OsHjIOj i.e. 05H2l(OH)(OMe).OHO.
lodo-vanilUn. [174°]. Formed by warming va-
nillin with an alcoholic solution of iodine (Carles,

Bl. [21 17, 12). Needles. SI. Bol. cold alcohol

and ether.

Di-iodo-di-oxy-benzoic aldehyde. Methyl
deHvative CaHl2(0H)(0Me).CE[0. Formed
like the preceding, using more iodine (C). Crys-
tals ; insol. chloroform, sol. alcohol and ether.

a-I0D0.;8-0XY-PHElTYL.PE0PI01IIC ACID
C,ajiO, i.e. 05H5.CH(OH).CHI.COjH. [138°].

Formed by treating cinnamio acid with an aque-
ous solution of iodine chloride, the compound
CjH5.OHCl.CHI.COjH being probablyfirstformed
(Erlenmeyer a. Bosenhek, B. 19, 2464). Large
crystals (from benzene). With HCl it gives the
compound 0,gH,,ClI04, which may possibly be

O.F„OH.-OttO(OH)<^3'>0(OH).OHI.OHOLO.H..

^xo-Iodo-o-oxy-phenyl-propionlc acid.

Methyl derivative OsH4(OMe).OjH3l.C02H.
Formed by the combination of the methyl deri-

vative of (o)- or (6)-coumaric acid with HI (Per-

kin, C. J. 39, 429). Decomposed by aqueous
NajCOj into COj, HI, and C8Hi(0Me).02H3.

TETEA-IODO-DI-OXY-DI-PHENYL SDL-
PHONE CjHJ^SOi i.e. S0j(C,H2lj.0H)j. [260°-

270°]. S.G. i2 2-797. From di-oxy-di-phenyl

sulphone by treatment in alcoholic solution with
iodine andHgO (Annaheim, B. 9, 1150). Minute
needles (from HOAc). Decomposes on fusion.

Insol. cold alcohol, nearly insol. boihng alcohol

and HOAc.
/3.IODO-0-OXY-PKOPIONIC ACID O3HJO3

».e. CHjI.CH(0H).002H. lodo-laeticadd. [l6l°]

(M.) ; [85°] (G.). Formed by treating j8-chloro-

a-oxy-propionic acid with EI at 50° (Glinsky, B.
6, 1257). Prepared by the addition of HI to

sodium glycidate (Melioff, B. 14, 937). Large
prisms, v. sol. water, alcohol, and ether. Con-
verted by alcoholic EOH into glycidic acid.

—

AgA': white unstable pp.—ZnA',: crystalline

powder (M.) or tables (G.).—CaA'j3aq: amor-
phous (M.).

DI-IODO-OXY-PYBIDINE 05NH,l2(0H)
[2:4:5] (?), [269°]. Formed by heating' an al-

kaline solution of pyridine di-carboxylic acid

(qninolinic acid) with iodine and EI at 180°-

200°. Small fiat needles. Sol. hot acetic acid

and amyl alcohol, v. si. sol. boiling water, alcohol,

ether, or chloroform. Dissolves in dilute alkalis.

—C5NH2lj(0Na) 3aq : colourless glistening scales,

b1. sol. aqueous NaOH (Pfeifier, B. 20, 1352).

lOHO-iPy. 3)-0XY-QTIIN0LINE CsH,NOIt.e.
.CI:CH /CH:CI

0,Hj<
I

or C^/
I

. lodo-

\N:C(0H) \N :C(OH)
earbostyril. [276°]. Formed by boiling o-amido-

phenyl-propioUo acid C8H4(NH2).0:C.COjH with

dilute HI (Baeyer a. Bloem, B. 15, 2149). Sub-

limable.

DI-IODO-DI-OXY-TOLXTIC ACID v. Di-iono-

OBSEIXIO Aon>.

lODO-PENTANE v. Amtl iodide.

Di-iodo-pentane CJH,„l2 i.e. (CH3.CHI)jCHj.

(C. 182°), Formed by heating methylene di-

methyl diketone (CH3.C0)2CH2 with HI at about
90° (Combes, A. Ch. [6] 12, 235). Liquid, begins
to decompose at its boiling-point.

lODO-PENTINENE OsHjIm. (CH,)jCH.C!CL
!140°). Formed from the silver derivative of

CH,)2CH.C:0H by treatment with a solution of

iodine in EI (Eltekofi, J. B. 9, 225). Liquid.

Gives (CH,)jCH.O:CH when heated with NaOEt.
DI-IODO-DIPHENIC ACID v. Di-ioso-Di-

PHENYIi DI-OABBOXYIilO AOID.

0-IODO-PHENOL C„HJO i.e. [2:1]0,HJ(0H).
[43°].

Formation.—1. Probably occurs among the
products of the iodatiou of phenol (Schutzen-
berger a. Sengenwald, 0. B. 54, 197 ; ESrner, A.
137, 197; Hlasiwetz a. Weselsky, Site. W. 60

[2] 290 ; LobanofE, B. 6, 1251).—2. By the ac-

tion of iodine on sodium phenol suspended in

CSj (SohaU, B. 16, 1897).—8. By heating the
chloride or sulphate of o-diazo-phenol with EI,
distilling the product with steam, and recrystal.

Using from water (N61ting a. Wrzesinsky, B. 8,

820; Nolting a. Strieker, B. 20, 3018; Bl. [2]

49, 659 ; Neumann, A. 241, 68).—4. By adding
powdered iodine to a dilute alcoholic solution of

phenol, mixed with ammonia (Willgerodt, J. pr.

[2] 37, 446).

Properties.—White needles, v. sol. water and
other ordinary menstrua. According to SchaU
(B. 20, 8363) it forms in crystalline branches,

melting at 43° or needles melting at 40°. Nitric

acid attacks it, setting iodine free, but chlorine

does not do so, but forms chloro-iodo-phenol.

Potash-fusion at 165°-250° yields pyrocatechin.

Not affected by air and light. Cold cone. HjSO^
produces di-iodo-phenol (Neumann, B. 20, 681).

j»-Iodo-phenol [3:1] C8HJ(0H). [40°]. Pre-

pared from Tn-iodo-aniUne by diazo- reaction.

The product is distilled with steam, extracted

with ether, and recrystaUised from ligroin (N. a.

S.). It may be prepared in like manner from
m-amido-phenol, by diazotising and heating the
product with aqueous EI. Needles (from ligroin).

May be sublimed. V. sol. alcohol and ether. It

does not give off iodine when treated either with
HNO3 or with chlorine. It yields resorcin when
fused with EOH.

i)-Iodo-phenol [4:1] CeHJ(OH). [94°].

Formation.—1. In the iodation of phenol.

—

2. From^-amido-phenol by diazotising and heat-

ing the product with EIAq (N. a. S.).— 3. A by-
product, together with di- and tri-iodo-phenol,

in the formation of o-iodo-phenol from iodine,

ammonia, and an alcoholic solution of phenol
(Willgerodt, J.pr. [2] 87, 446).

Properties.—Long needles. Nitric acid sets

iodine free, but chlorine does not do so. When
heated with cone. H^SOi it gives (1, 3, 6)-di-iodo-

phenol [72°]. Potash-fusion gives resorcin at

high temperatures.
Di-lodo-phenol CsH3l2(OH) [4:2:1]. [72°].

Formed by mixing o-iodo-phenol (10 g.) with
HjSOi (30 g.) at -10° (Neumann, 4. 241,71).
Formed also in like manner from j7-iodo-phenol.

White needles (from water). Volatile with
steam. Boiling HNO3 converts it into picric

acid.

Acetyl derivative CaHj^OAc). [76°].

Long flat trimetric prisms (from dilute alcohol);

a:6:c=-731:l:-832.
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Di-iodo-pheiiol CeHalj(OH) [68°]. Formed
as a by-product in the action of iodine upon
phenol-sodium suspended in CS, (Schall, B. 16,

1899,. 1902 ; 20, 3364). Apparently formed also

in the action of iodine chlorideon phenol (S. a. S.).

White glistening plates. Volatile with steam.

—

OgHsIj-ONa : needles.

Acetyl derivative OsHsIj(OAo): [107° un-

eoT.], small prisms.

Benzoyl derivative OsHa^OBz): [96°

unoor.].

Di-iodo-phenol CsHjIjIOH). [150°]. Formed
by the action of iodine and HgO on an alcoholic

solution of phenol (Hlasiwetz a. Weselsky, Site.

W. 60 [2] 290 ; C. O. 1870, 63). Silky felted

needles (from dilute alcohol) ; T. sol. alcohol,

ether, and CS2. May be sublimed. Not affected

by boiling alcoholic EOH.
Tri-icdo-phenol O.H2l,(OH) [6:4:2:1]. [ISSI].

Formation.—1. By treating phenol with a
considerable quantity of IGl, and exhausting the

product with boiling alcohol in which tri-iodo-

phenol is not very soluble (Schiitzenberger, Bl.

[2] 4, 102).—2. From phenol, iodine, and KOH
(Lautemann, A. 120, 307).—3. From phenol,

iodine, and iodic acid (Eomer, A. 137, 213).

—

4. From salicylic acid, iodine and iodic acid

(Kekuld, A. 131, 231).—6. Formed as a by-pro-

duct from the action of iodine on phenol-sodium
suspended in CS, (Schall, B. 16, 1899).—6. By
the action of iodide of nitrogen on a dilute alco-

holic solution of sodium phenolate (Willgerodt,

J.pr. [2] 37, 447).

Properties.—Needles (from dilute alcohol).

Decomposed on fusion. M. sol. alcohol. Con-
verted by excess of ICl into per-chloro-phenol.

HNO, ^ves picric acid. HCl and KCIO, give
chloranil.

SMODO-FHENOL SITLFHOinC ACID
a„Byj(0H)(S03H) [6:2:1:4]. [120°]. Formed by
adding a solution of EI and EIO, to one of phenol
2)-snlphomc acid in aqueous HCl (Eehrmann,
J.pr. [2] 37, 11,384, 359; Ostermayerj J.pr.
[2] 37, 215). Monoclinio prisms, v. e. sol. water,
but ppd. by HCl or H^SO,, decomposes at 190°.

Converted by nitric acid into picric acid. Chro-
mic acid oxidises it to di-iodo-quinone.

Salts.—EA'2aq; long needles or thick
prisms.—NaA' 3aq : sol. water, commercially
known as ' sozodole.'—0„HjEj,IjjS04 : dimetrio
prisms.—BaA'2 3aq : shining needles, v. si. sol.

water.—ZnA', 6aq : long needles. The copper
salt is greenish-white and v. sol. water.

DI-p-IODO-DIFHENYL O.jHjj i.e.

C,HjI.CsH,I. [202°]. Formed by the action of
EI on the diazo- compound derived from benz-
idine (Schmidt a. Schnltz, B. 12, 489). Yellow

o-IODO-PHEHYL-ACETIC ACID 0,HJO„ i.e.

CeHJ.CHj.COjH. [96°]. Prepared by digesting
its nitrile with fuming HCl for four hours at
126°. The nitrile is formed by treating o-iodo-
benzyl bromide with EOy (Mabery a. Bobinson,
Am. 4, 102). Slender needles (from water), sol.
hot water, alcohol, ether, CS,, and ligroin.
AgA : curdy pp. ; si. sol. water.

p-Iodo-phenyl-acetic acid CeHiI.CHj.COjH.
[136°]. Prepared by heating its nitrile with
fuming HOlAq in sealed tubes at 100° (Jackson,
a. Mabery, Am. 2, 253 ; P. Am. A. 13, 205 ; B.
11, 56J. Narrow white plates (from water) with

agreeable odour like sweet allysium; v. doL &<kt

water, alcohol, 'ether, benzene, and CSj. Oivei

j)-iodo-benzoic acid on oxidation.—^BaA'^aq:

minute white needles, v. sol. water.—AgA'

:

glistening plates, si. sol. boiling water.

Nitrile CjH4I.CHj.CN. p-Iodo-beneyl cyan-

ide. [50-5°]. Prepared by boiling p-iodo-benzyl

bromide with alcoholic KCy. Pearly plates,

insol. water, y. sol. alcohol, ether, and CSj.

IODO-FH£NYL-ACETYLENEC,Hs.C;CI. Ob-

tained from phenyl-acetylene (Holleman, B. 20,

3080). Brownish-yellow liquid.

lODO-FHENTL-ACBYLIC ACID v. Iodo-cin-

NAMIO A.CID.

Exo - lOD -DI-PHEKYL -AMYLIDENE-DI-
AMINE C„HjjNjIi.e. CjHjIfNHPhjj. Formed by

heating iodo-isovaleric aldehyde with aniline

(Chautard, A. Ch. [6] 16, 169). Large brownish-

yellow needles ; v. sol. water and alcohol, m. sol.

other solvents. Decomposed on fusion. Forms
uncrystallisable salts.

DI . lODO - DIFHENYL - DI - CABBOXYLIC
ACID 0„H,Ij04 i.e. C„H3l(C0jH).C,H,I.C0jH.
[262°]. Prepared by the action of HI on the
diazo- derivative of di-amido-di-phenyl dicar-

boxylio acid (Schultz, B. 11, 217 ; A. 196, 21

;

203, 95). Amorphous ; v. si. sol. boiling water,

V. sol. alcohol, acetone, and ether.

DI-IODO-FHENYLENE OXIDE so called.

CijHjIjO. Tetra-iodo-diphenylene qvinone.

Formed in the action of iodine and EOH upon
0-, m-, or jp-oxy-benzoic acid and on phenol
(Lautemann, A. 120, 309 ; Eammerer a. Benzin-
ger, B. 11, 657). Formed also by boiling tri-

iodo-phenol with aqueous Na2C0j,(L.), and by
distilling di-iodo-diphenyl dicarboxylic acid with
lime (Schultz, B. 11, 217). Beddish-brown
powder, insol. water, alcohol, ether, chloroform,
and benzene. Dissolves in CSj with deep-red
colour. Boiling EOHAq has little action on it.

Cone. HNO3 forms picric acid. It decomposes
at 200°. Aqueous SOj at 100° forms colourless

C,jHJA-
DI-ea»-IODO-DI-FHENYl-ETHYLENE

0„H,„Ij i.e. CrPh:CIPh. Formed by heating di-

phenyl-acetylene (tolane) with dry iodine and
crystallising from chloroform (B. Fischer, A. 211,
233). Bose-coloured plates ; t. A. sol. alcohol.
Decomposed by heat.

01 . lODO-DI - PHENYL - ETHYLIDENE • DI-
AMINE 0„H,5XNji.e.CHjI.CH(NHPh)j. Obtained
by heating iodo-acetic aldehyde with excess of
aniline (Chautard, A. Ch. [6] 16, 155). Yellow
needles or tables. Cannot be melted without de-
composition. V. sol. alcohol, sol. ether, benzene
and CSj. With strong acids it forms uncrystal-
lisable salts, v. sol. water and alcohol.

DI-p-IODO-DI-FHENYL-GUANIDINE
OisHi.IjN, i.e. CN3H3(C,HJ),? From ^-iodo-
anihne in ethereal solution and CyCl (Hofmann,
A. 67, 148). Crystalline.—B'jHjPtClj.

Tri-p-iodo-tri-phenyl-guanidine C„H„I,N,.
From di-^iodo-di-phenyl-thio-urea and iodine
(Losanitsch, B, 5, 158).

.£;xo-IODO-DI.PHENYL - HEPIYLIDENE.
DIAMINE C,H„I(NHCeH,)j. Formed by heat-
mg iodo-heptoio aldehyde with aniline (Chau-
tard, A. Ch. [6] 16, 173). Lemon-yellow deli-
quescent tables ; v. sol. alcohol, si. sol. benzene
and CHCl,. Decomposes on heating. Does not
give crystalline salts.
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i»-10D0-*HENYL-HYDRAZINE C,H,INj i.e.

0,H,I.NH.KH,. [103°]. Formed by reducing
the diazo- derivatiye of j)-iodo-aniline [60°] with
an excess of SnCl, (Neufeld, A. 24U, 98). Silky
needles (from hot water) ; v. sol. alcohol, ether,
chloroform, benzene, and dilute HOAo. With
acetone it forms CjHJ.NjHiOMej crystallising
from petroleum-ether in white plates [114°].
With acetic aldehyde it gives CjHJ.NjHiCHMe
[107°] crystaUising from petroleum-ether in
yellow needles.

Di - iodo - phenyl - hydrazine G^^lji^^,)
[4:2:1]. [112°]. Prom di-iodo-aniline by diazo-
tising and reducing with SnOlj (Neufeld, A. 248,
99). White silky needles, v. sol. alcohol, ether,
and benzene, si. sol. hot water and petroleum-
ether. The hydrochloride [162^ crystallises

from water in white needles.

Di-iodo-j-di-phenyl-hydrazine C,jH,J^Na i.e.

[3:1] C,H,I.NH.NH.C<iH,I [1:3]. Eydrazo-di-
iodo-benzene. [90°]. Formed by heating the
azozy- oomponnd OjHjI.NjO.OjHj^with'alcoholic
ammonium sulphide at ,

100° (Gabriel, B. 9,
1408). V. sol. ordinary solvents.

Si'iodo-8-di-phenyl-hydrazine

[4:1] O.H,I.NH.NH.O.HjI [1:4]. Formed by
heating the corresponding azozy- compound with
alcoholic ammonium sulphide at 100° (G.). Flat
needles; decomposed before melting.

j).I0I)0-FH£ir7L-0XAUIC ACID
CeH4I.NH.CO.COjH. [0. 200°]. S. -072 at 25°.

Formed by the action of alcoholic potash on the
di-iodo-di-anilide of ozalic acid (Dyer a. Mixter,
Am. 8, 357). Long white fibres. Sol. alcohol
and ether.—"BaA'j: white pp.—"AgA' : white
pp.—KA' : sol. hot water.

f-IOSO-FEENTL FHTEALIIIIDE
(1)0=0

0,H,<^ \0
(2)C=N.C^jI. [227°-228°]. Prepared by

heating jj-iodo-aniline with phthalic anhydride
(Gabriel, B. 11, 2261). Needles. Y. sol. CgH„,

less sol. ether.

O-IOSO-FSEITYL-FIIOPIONIC ACID
Cj^Oj i.e. CjHjLCjH^.OOjH. o-Iodo-hydrocin-

namic acid. [103°]. Plates (from water).

Formed by reduction of o-iodo-cinuamic acid

(Gabriel a. Herzberg, B. 16, 2037).
m-Iodo-phenyl-propionic acid

CgHJ.C2H4.CO2H. m-Iodohydro-cm/namie acid.

[66°]. Colourless plates. Formed by reduction

of ?»-iodo-cinnamio acid (Gabriel a. Herzberg, B.
16, 2039).

j^Iodo-phenyl-propionic acid

C^4l.C2H4.,C02H p-Iodo-hydrocimumdc acid.

[141°]. White prisms. Formed by reduction of

p-iodo-oinnamio acid with EI and P (Gabriel a.

Herzberg, B. 16, 2040).
j3-Iodo-phenyl-propionic acid

CjH5.CHLCH2.CO2H. [120°]. Formed by add-

ing fuming HIAq to a concentrated aqueous
golntion of j3-ozy-phenyl-propionio acid (Glaser,

A. 147, 97). Formed also from cinnamic acid

and cone. HIAq in the cold (Fittig a. Binder, A.

195, 133). Small crystals (from CS.). Decom-
posed on fusion. Boiling with water converts it

into HI and cinnamic acid. Aqueous NagCO,
giTeB HI, styrene, and COj.

«.IODO - DI -PHEKYl -PBOPYIIDENE - DI-

AMINE C,^„IN, i.e. CH2l.CH2.CH(NHPh)2.

Formed by heating /3-iodo-propionio aldehyde
with excess of aniline (Chautard, A. Oh. [6] 16,
159). Brownish-yelfew needles or tables, v. sol.

all ordinary solvents. Decomposed by heat with-
out previous fusion. Gives no crystalline salts.

DI-IODO-DI-PHENYI SULPHIDE O.jHjI^S
i.e. (C„H4l)2S. [139°]. Formed by heating di-

phenyl sulphide with iodine and iodic acid in
sealed tubes. Got also from di-amido-di-phenyl
sulphide by the diazo- reaction (Kraflt, B. 7,
1165). Lamina.

^-lODO-PHENTL THIOOABBIUIDE
CbHjLN OS. [65°]. Formed by the action of
iodine on an alcoholic solution of di-ji-iodo-di-

phenyl-thio-urea (Losanitsch, B. 6, 158).
Crystals.

DI-p-IODO-DI-PHENYL-THIO-UEEA
CijHioIjN.S i.e. CS(NH.C,H4l)2. [173°]. From
^-iodo-aniline, alcohol, and CSj (Losanitsch, B.
5, 157). V. si. sol. alcohol and ether.

lODO-iso-FHTHALIC ACID CsH3l(C02H)2
[6:3:1]. [204°]. Formed by oxidation of iodo-
tolyl methylketone CsHaMel.CO.CHj [1:2:5] with
CrOs (Klingel, B. 18, 2701). Fine white needles.
Sublimable. V. sol. alcohol, acetic acid, and
ether, insol. cold water.

Salts.—A"Ba: very sparingly soluble fine

white needles.— A"0a'' : microscopic needles.

—

A"Ag2'' : white crystalline pp.—A"Cu» : green
crystalline pp.

lODO-FBOFANE v. Pbopyi, iodide.

Di-iodo-propane G^J^ i.e. OH3.CHI.CHjI.
Propylene iodide. S.G. ll? 2-49. From propyl-
ene and iodine (Berthelot a. De Luca, 0. B. 39,

748). From allyl iodide and gaseous HI at —18°
(Malbot, 0. B. 107, 114 ; Bl. [2] 50, 449). Liquid.
Split up by alcoholic potash into iodine and
propylene.

Di-iodo-propane OHjI.CHj.CHjI. T-rirmeOiyl-

me iodide. (227°) ; (169° at 170 mm.). S.G.
>j» 2-5631; I 2-5962; |f 2-5614. Obtained by
heating s-di-ozy-propane (trimethylene glycol)

with fuming HIAq at 100° (Freund, M. 2, 640).
Also from trimethylene bromide, alcohol, and
KI (Perkin, jun., 0. J. 51, 12).

Di-iodo-propane CH3.CI2.CH,. Allylene di-

hydro-di-iodide. (148°).
,
S.G. s 2-15 (0.) ; 2-45

(S.). Obtained by direct combination of allylene

with HI (in cone, solution) (Oppenheim, Bl. [2]

4, 434 ; Semenoff, Bl. [2] 5, 446). Heavy oil.

Partly decomposed by distillation, but may be
distiUed with steam or with any indifferent gas.

SI. sol. alcohol, V. sol. ether. Becomes coloured
in air and light. Alcoholic potash forms
CH3.CI:CH2. AgjO gives acetone (Sorokin, Z,
1871, 264).

lODO-FBOFIOLIC ACID CjHIOj i.e.

I.CjC.OOjH. lodo-propargylic add. lodo-acetyU
ene carboxyUc acid. [140°]. Small colourless

prisms or glistening needles.

Formation.—1. By saponification of the ethyl

ether.—2. By the action of a solution of iodine

in EI upon the cuprous compound of calcium or

barium propargylate.

Reactions.—It combines with HBr to form
brom-iodo-aorylic acid [96°] ; with HI it yields

;3-di-iodo-acrylic acid [133°] ; with bromine dis-

solved in chloroform it yields di-bromo-iodo-

acrylic acid [147°] ; with an ethereal solution of

iodine, tri-iodo-aorylic acid [207°] ; and with

iodine bromide, bromo-di-iodo-acrylic acid [182°].
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Ou the other hand, an aqueous solution of brom-
ine converts it into di-bromo-iodo-ethylene

IBrC:CHBr with evolution of CO^.
Salts.—A'K: small glistening very hygro-

doopic needles.—A'Ag: white pp., decomposed
by warming vnth water forming Agl.—A'^Ba:
easily soluble amorphous solid.—A'^Cu.

Ethyl ether M^i: [68°]; large colourless

prisms. Pormed by the action of a solution of

iodine in KI upon the cuprous compound of

propargylio ether (Baeyer,B. 18, 2274 ; Homolka
a. Stolz, B. 18, 2282 ; 19, 536).

o-IODO-PKOPIONIC ACID CjHJO., i.e.

CH5.CHI.CO2H. Prepared by digesting syrupy
lactic acid (1 mol.) with PI^ (1 mol.), pouring
the product into water and extracting wifii ether
(Wiohelhaus, A. 144, 352). Oil, nearly insol.

water.

/S-Iodo-propionic acid CHjI.CHj.COjH. [82°].

Formation.—1. By the action of iodide of
phosphorus on glyceric acid (Beilstein, A. 120,
226; 122, 366; Erlenmeyer, A. 191, 284).—
2. From acrylic acid and cone. HIAq (Wisli-
cenus, A. 166, 1).

Pre^wration.—The product of the oxidation
of glycerin with nitric acid is evaporated on the
water-bath, and the syrupy residue diluted
with water until it possesses S.G. 1-26. This
solution (30_o.c.) is then poured into a flask con-
taining iodine of phosphorus prepared from
iodine (50 g.) and yellow phosphorus (6-5 g.).
After the vigorous action has taken place, the
solid residue is recrystallised from water (V.
Meyer, B. 19, 3294; 21, 24).

Properties.— Colourless lamina; v. sol. hot,
v. si. sol. cold, water ; v. e. sol. alcohol and ether.
May be converted into propionic acid by HI or
by sodium-amalgam (Moldenhauer, A. 181, 328).
By boiling with water it is converted into hy-
dracrylio acid and a little aoryUo acid. Boiling
with water and AgjO forms hydracrylio acid,
para-adipi-malic acid CjH,„05, dihydracrylio
acid C^HjoOs, and paracrylio acid C^fi^ [69°]
(Beilstein

; WisUcenus, Z. [2] 4, 683 ; Socoloff

;

Klimenko, Bl. [2] 34, 321 ; v. also Acrylic acid).
3-Iodo-propionic acid is converted into adipic
acid by heating with reduced silver (W.). AgNO
gives in an aqueous solution of j3-iodo-propionio
acid an immediate pp. of Agl.

Methyl ether M^M. (188°). S.G. ^ 1-841
(Henry, C. B. 100, 114). Colourless oil, turning
brown in light. Is not pungent. Formed from
the acid, alcohol, and HjSO,.

Ethyl ether BtA'. (202°) (Fittig a. Wolff,
4.216,128). S.G. 2 1-707 (Henry). Formed b^
heating an alcoholic solution of the acid after
adding a few drops of HjSO,. Formed also by
dissolving the acid (1 pt.) in alcohol (3pta.) and
saturating with HCl ; the yield is only 50 p.c,
for much EtI is evolved (Lewkowitsch, J.m- [2]
20, 167; Wichelhaus, B. 1, 25; Wislicenus, A.
192,129). Oil. Partly decomposed on distillation.

i4mi(Ze CHjI.CHj.CONH,. [101°]. Formed
by the action of aqueous NH, on the methyl
ether in the cold (Henry). Colourless tables,
turnmg yellow m light. V. sol. water. Its solu-
tion gives a pp. with AgNO..

/8-IODO-PBOPIONIC ALDEHYDE
CHJ.CH,.CO.H. S.G.M 2-21. Prepared by the
action of iodine (25 g.) and iodic acid (10 g.) on
propionic aldehyde (18 0.0.) diluted with alcohol

(50 c.c). It is washed with KOH solution and
poured into water (Chautard, A. Ch. [6] 16, 157).

Properties.—^Heavy colourless liquid, not in-
flammable, with an exceedingly irritating vapour,

Miscible with alcohol, ether, and acetone ; si. sol,

water. Is totally decomposed at 100°. Very
dilute solutions of KOH, NaOH, or NH,HO attack
it slowly in the cold. Cone, solutions resinify

it. Mineral acids behave similarly. HNO3 oxi-

dises it to CH2I.OH2.CO2H [82°]. Ag(C,H30j)
forms propyl acetate (90°). AgCN and silver

sulphocyauide give CH2.(CN).CHj.C0.H and
CH2.(CNS).0H2.C0.H. Aniline gives the com-
pound CH2l.CHj.CH.(NH.C8H5)j.

lODO-PBOFYL ALCOHOL v. lodhydrim of
Propylene qltcol.

Di - iodo - propyl alcohol OaHJjO i.e.

CH2I.CHI.CH2OH. Di-iodide of allyl alcohol.

[45°]. Prepared by dissolving iodine in allyl

alcohol (Hiibner a. Lellmann, B. 13, 460; 14,
207). Colourless needles. Easily decomposed
by light or heat. Sol. alcohol, ether, and benz-
ene, insol. water. On heating the chloroform
solution it gives a compound crystallising in
colourless prisms [160°], which is probably an
iodo-allyl alcohol.

Di-ioao-iBopropylalcoholCHJ.CH(OH).CH2l.
Glycerin di-iodhydrin. [0. - 18°]. S.G. Ss 2-4.

Prepared by heating the s-dichlorhydrin of
glycerin with KI and water on a salt-bath
(Nahmacher, B. 5, 353 ; Glaus, .4. 168, 24) . Faintly
yellowish oil. Decomposes when distilled.

^ -IODO -PaOPYL-BENZENE OjHj(C3H,)I
[1:4]. [250°]. Formed by heating ^-diazo-pro-
pyl-benzene with HI (Louis, B. 16, 110). Vola-
tile with steam. Colourless oil. Sol. ether, m.
sol. alcohol, almost insol. water. On oxidation
with cold CrOj in acetic acid it gives ^-iodo-
benzoic acid.

i) - Iodo - iso -propyl - benzene CsHj(C3H,)I.
(234°). Prepared by heatingj)-diazo-iso-propyl-
benzene with HI (Louis, B. 16, 114). Colourless
oil. On oxidation it gives ji-iodo-benzoic acid.

B-IODO-PROPYLENE v. Allyl iodide.
a-Iodo-propylene CHs.CHI:CH2. Allylem

hydro-iodide. (82°) (S.) ; (93°-103°) (0.). S.G.
2 1-835

;
a 1-803. Formed by decomposing di-

iodo-propane CH3.CIj.CH3 (1 mol.) with alcoholic
KOH (Imol.), and mixing the distillate with
water (Semenoff, Bl. [2] 5, 446 ; Z. 1865, 725 ;
Oppenheim, Bl. [2] 4, 434 ; Z. 1865, 719).

Di-iodo-propyleno CjHJj i.e. CH3.CI:CHI.
AllyUne di4odide. (198°). Obtained by expos- •

ing allylene for two months to a solution of I in
aqueous KI in sunshine (Oppenheim'. Oil.
Turns brown in Ught. Yields allylene with alco-
holic KOAc.

Tri-iodo-propylene CHIrCLCH^L Di-iodo-
allylwdide. Propargyl tH-ioddde. [41°]. Formed
by the combination of propargyl iodide with
lodme (Henry, B. 17, 1182). SmaU colourless
needles.

,. .TrVi''^<'-P,«'PyleieCH3.CI:CIj. lodo-allylene
Ai^dide. [64°]. From silver allylene and

o°r,„f
® ^ ^^^'^^al solution (Liebermaun, A. 135,

278). Needles. Decomposes at 78°. V e sol
ether, m. sol. alcohol. Alcoholio potash gives"
lodo-allylene.

i- s »

g
J^"^^O.PKOPYLENE-GLYCOL v. lodhydrm ol
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lOBO-PBOFTL.THIOFHENE C,HjIS i.e.

OfH^IS.GgH,. From w-propyl-thiophene (BulEei,

B. 20, 1743). Oil, volatile -with steam.

Ito-IODO-PYEOTABTAMC ACID O^HjIO,.
[135°]. From itaeonio aoid and HI at 150°

(Swarts, Z. 1866, 722). Nodules. Keduoed by
further treatment with HI to pyrotartaric acid.

TETEA-IODO-PYKEOLE CJ^NH. 'lom.'
S.-02; S. (90 P.O. alcohol) 6 at 15°; S. (ether)

60. Formed by the action of an ethereal solu-

tion of iodine on pyrrole-potassium (Ciamician

a. Dennstedt, Qt. 13, 18 ; B. 15, 2582), and by
the action of iodine on an alkaline solution of

pyrrole (Oiamician a. Silber, Q. 16, 543 ; B. 18,

1766). Long yellowish-brown flat prisms or

minute yellow needles (from dilute alcohol). Sol.

ether, acetic aoid, and hot alcohol, nearly insol.

cold alcohol, insol. water and aqueous acids.

Decomposes at about 140°-150°. Gives a white

pp. with AgNOj instantly blackening; green
colouration with HgCl,. Has no basic properties.

It is not decomposed by boiling water, but boil-

ing HClAq blackens it. It does not dissolve in

aqneouB KOH, but alcoholic potash dissolves it

forming a potassium derivative which is decom-
posed by acids (even COj) but not by water.

Zinc-dust and KOH reduce it to pyrrole (Ciami-

cian a. Silber, B. 19, 3027). When heated gently

with cone. HjSO, it gives at first a green, then a
dirty violet colouration. Its alcoholic solution

gives a red colour with nitric acid (Vulpius). It

is employed pharmaceutically as a substitute for

iodoform for suppurating sores, fungoid growths,

hay fever, Ac, having the advantage of possess-

ing no odour, and exerting no poisonous effect

upon the system.

lODO-ftTJINOLIKE C^jIN. [68°]. (above

300°). S.G. 1-93. Prepared by heating quinoline

with a EI solution of iodine and HIO,, (La Coste,

B. 18, 780). Monoclinio prisms, or long thin

needles. Easily volatile with steam.

Salts.—B'HCl Jaq : small yellow needles.—

B'jHjPtClj 2aq : long orange needles, si. sol.

Water.—B'^HijCr^O, : sparingly soluble yellow

needles or plates.

Methylo-io&ide B'Mel: glistening golden

plates ; sol. hot water, v. si. sol. cold water and
alcohol, insol. ether.

Methylo-ehloride B'MeCl aq: fine yel-

lowish needles or thick yellow prisms, dimor-

phous (Lehmann, Z. K. 12, 377), V. sol. water.—

(B'MeCljjPtCl, : fine orange crystals, si. sol. cold

water.
/CH:CH

(P«. 3)-Iodo-qmiioUne anZ |
. [53°].

\N:CI
Formed by heating (Py. 3)-chloro-quinoline with

m (Friedlander a. Weinberg, B. 18, 1531).

White needles. SI. sol. water, v. sol. other sol-

vents.- B'HI: long needles.—B'jHjCljPtOliaq:

led needles.

Di-iodo-quinoUne O^HjI^N. [90° uncor.].

Fotmed by the action of iodine in CS^ on quino-

line (Claus a. Istel, B. 15, 824). Dull-green

metallic needles. Sol. alcohol, ether, and acetic

acid.

DI-IODO-QXriNONE 0,ftIA- [159°].

Formed by the action of iodic acid on the diaoetyl

derivative of hydroquinone (Metzler, B. 21, 2555).

Yellow needles (from alcohol). Is converted by

the action of sulphurous acid into the hydro-
quinone [142°].

Di-iodo-quinone 0^6^2.0, [3:5:4:1]. [180°].
From di-iodo-p-amido-phenol (j. v.), HjSO, and
KjOrjO, (Seiffert, J. pr. [2] 28, 438). Formed
also by oxidising di-iodo-phenol sulphonic acid
with CrOa (Kehrmann, J.pr. [2] 37, 336). Golden
plates (from benzoline). Eeadily subUmes, almost
insol. cold, v. si. sol. boiling, water. With HCl
and SnCL, it gives di-iodo-hydroquinone [145°],

FeOlj reconverts this into di-iodo-quinone.

Di-iodo-quinone-chlorimide CaHjIj<]9„j^<

[123°]. From OeHjl2(NH2)(OH), hydric chloride,
and bleaohing-powder solution (SeifEert, J. pr. [2]

28, 438). With NMe^Ph it gives

lODO-KESOSCIlf C,HJOj i.e. C.H3l(0H)j.
[67°]. _ Formed by agitating an ethereal solution
containing resoroin (10 pts.) and iodine (24 pts.)

with PbO (110 pts.), distilling off the ether and
reorystallising from benzene (Stenhouse, O. N.
26, 279 ; A. 171, 311). Trimetrio prisms, sol.

water.

Tri-iodo-resoroiu C„HIs(OH)j. [145°] (M. a.

N.) ; [154°] (C). Formed, together with a brown
substance insoluble in CS^, when ICl is added to

an aqueous solution of resorcin (Michael a,

Norton, B. 9, 1752). Formed also by adding an
aqueous solution of resorcin to a solution of

KIOj, iodine, and KI (Claasen, B. 11, 1443).

Prepared by adding bleaching powder to a dilute

alkaline solution of resorcin (1 mol.) and KI
(7 mols.), and then acidifying (Degener, J. pr. [2]

20, 324). Needles (from CS2), b1. sol. hot water,

V. sol. alcohol and ether. May be sublimed.

Boiling HNO3 gives tri-nitro-resoroin.

Di-acetyl derivative 0|jHl8(OAo)2.

[170°]. Needles, v. sol. alcohol and ether.

lOSO-BESOBGISr SULPHONIC ACID
C5HjI(OH)2(S03H). From potassium resorcin

sulphonate and iodine (H. Fischer, M. 2, 340).

—

KA' 3aq : minute crystals.

lodo-resorcin disnlphonic acid

06HI(OH)j(S03H)2. Formed by digesting potas-

sium resorcin disulphonate (30 g.) with iodine

(33 g.) in dilute alcoholic solution at 100° (P.).—

KA' : long needles.

lODO-SAIICYLIC ACID v. Iodo-o-oxy-bbnzoic

ACID.

lODO-STEAEIC ACID CijHasIOj. From di-

oxy-stearic acid and HI (A. Saytzeff, J. pr. [2]

33,309). on.
lodo-stearic acid OjsHasIOj. From oleic

acid, PIj, and a little water. The product is

mixed with water and extracted with ether

(M. C. a. A. Saytzeff, J. pr. [2] 35, 384).

Properties.—Oi\. Besembles the preceding

acid.

Beaclians.—1. Eeduced by Zn and HCl to

stearic acid.—2. Moist AgjO forms a substance

that is unsaturated (taking up 55 p.o. I from its

solution in HgCljAq), but is converted by aloo-

hoUc KOH into oxy-steario aoid.—3. Alcoholic

KOH forms solid iso-oleio aoid [45°], and also

ordinary olaio acid.

lodo-stearic acid OisHasIOj. Formed by

heating iso-oleio aoid with tri-iodide of phos-

phorus and water (Const a. Saytzeff, /. pr. [3]

37, 276 ; Bl. [2] 47, 169). Oil, sol. ether.
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Beactions.—l. Yields" an oxy-steario acid

[85°] on treating with silver oxide.—2. Alcoholic

potash regenerates iso-oleio acid [iC-iS"], but

forms no oleic acid.—3. Alkaline KMnOt oxidises

it to di-oxy-stearic acid [78°].

lODO-STEABIDHiriC AGIS CigHsjIO,. lodo-

oUfic acid. From ricinoleio acid OigHg^O,, water,

P, and iodine at 100° (Clans, B. 9, 1917). Oil.

Beduced by boiling with zinc and HClAg to

stearic acid. Combines with bromine.

si-ioso-succmAuic acid
CO^.CH2.CIrCONH2.

Ethyl ether A'Bt : [134°] ; long needJes

;

slightly soluble in cold water. Formed by the
action of iodine upon diazo-succinamio ether

C02Et.CH2.CNj.CONH2 in ethereal solution( Cur-
tius a. Eoch, B. 19, 2462 ; J. pr. [2] 38, 485)

lODO-TABCONINE v. Nabooiine.

lODO-TmUNYL MEIHTI KETONE
O4SH2I.CO.OHj. lodo-acetothigfume. [129°].

Formed by the action of acetyl chloride upon
mono- or di-iodo-thiophene in presence of AI2CI,

(Oattermann a. Eomer, B. 19, 692). Long
colourless needles (from alcohol). Very volatile

with steam. Strong odour. By alkaline EMnOj
it is oxidised to iodo-thiophene carboxylic acid

[131°].

Phenyl-hydra2ide0tSS.Ji.C(1i^h).CK3:
[134°] ; yellow tables ; si. sol. alcohol.

(a)-IODO-THIOPHENE O.H.IS i.e.

CH:CHv
I

>S. (182° cor.). Oil. Formed by the
CH:CI /
action of iodine and HgO on thiophene at the
ordinary temperature (Meyer a. Kreis, B. 17,
1558 ; Egli, B. 18, 544). With sodiam and EtI
it gives ethyl-thiophene. With Na and w-bntyl
bromide it forms w-butyl-thiophene (182°).
Gives an iodo-nitro-thiophene [74°] (Kreis, B.
17,2073).

Di-iodo-thiophene C^HjI^S. [40^°]. White
crystals. Formed by the action of 2 mols. of
iodine and HgO on thiophene at the ordinary
temperature (Meyer a. Kreis, B. 17, 1558).

IODO-THIOPHENE CARBOXYLIC ACID
C,SH2l(C02H). lodo-thiophemo acid. [131°].
Formed by oxidation of iodo-thienyl methyl
ketone with alkaline KMnO, (Gattermann a.
Bomer, B. 19, 693). Qolourless silky needles
(from water). Sublimes in glistening tables.

—

KHjA' : needles, si. sol. cold water.

(o) -IODO-THIOPHENE .(;8) -DI-STILPHONIC
ACID C,HIS(S0,H)2. Formed by sulphonation
of (a)-iodo-thiophene. On reduction with sodium-
amalgam it yields thiophene- (i8)-di-sulphonio
acid (Langer, B. 18, 559).

lODO-THIOXENE is Iodo-di-methyl-thio.
PHENE (q. v.).

r«n=.°°°-™^^°^ C,H2MePr(0H)I [1:4:3:6].
[fa9 ]. Prepared by adding iodine (8-5 g.) to a
solution of thymol (5g.) in ammonia (6c.o.)
mixed with alcohol (2 o.c.) and distilling the
oily product with steam (Willgerodt a. Korn-
blum J. pr [2] 39, 289). Lustrous white
needles, msol. water, sol. other solvents. Oxi-
dised by MnO^ and H^SO, or by FeCl, to thymo-

Snno'"'^iri.T?°*.
attacked by aqueous KOH at

I xt'« SR? *°™'^ nitro-thymol, displacing I
by WOj. HjSOj forms a sulphonio acid.

Ethyl derivativeCeBJiieFtI{OM). [52"],

Opague white trimetric tables, insol. cold water,

b1. sol. hot water and alcohol.

Acetyl derivative C,HLjMePrI(OAo)-

[71°]. White needles.

Benzoyl derivative OsHi,MePrI(OBz),

[95°]. Large tables.

Picryl derivative : [155°]; yellowish

crystalline aggregates.

lODO-THYMOI SULPHONIC ACID
OaHMePr(OH)IS03H [1:4:3:2:6]. From thymol
by successive sulphonation and iodation (Eehr-

mann, J. pr. [2] 39, 392). Gives an iodo-thymo-
quinone on oxidation. HNO, gives di-nitro-

thymol [63°].—KA'2aq: crystals, melting in

water of crystallisation at 80°, de'composed at
2_20°. BaA'. AeA'.

' lODO - THYMOaUINONE C„flMePrI0j
[5:2:6:4:1]. [61°]. Formed by oxidising iodo-

thymol sulphonio acid with OrOj (Kehrmann,
J. pr. [2] 39, 392). Yellowish-red prisms. Be-
duces to an iodo-hydrothymoquinone [74°].

Oxim 05HMePrlO(NOH) [5:2:6:4:1]. [130°].

Formed by heating the quinone with hydroxyl-
amine hydrochloride in diluted (75 p.c.) alcoholic
solution. Long yellow prisms and needles, sol.

alcohol and ether, insol. cold water. Its acetyl
derivative OeHMePrlO(NOAc) crystallises in
golden needles [70°]. Its sodium derivative
crystallises in greenish laminae.

lodo-thymoqninone OsHMePrlO^ [5:2:3:4:1].

[66°]. From iodo-carvacrol sulphonio acid by
oxidation with chromic acid mixture (Kehrmann,
J.pr. [2] 40, 188). Garnet-red tables, sol. alco-

hol and ether. More volatile with steam tlian

its isomeride. Smells like quiaone. Hydroxyl-
amine slowly forms an oxim.

o-IODO-TOLTJENE C,H,I i.e. O.HJ.CH,
[2:1]. (205°) (B. a. K.) ; (211° i. V.) (K.). S.G.
^ 1-697 (B. a. K.). Formed from o-toluidine by
the diazo- reaction (Beilstein a. Knhlberg, Z. 3,
102; A. 158, 347 ; Eekul6, B. 7, 1007 ; Mabery a.

Eobinson, Am. 4, 101). Oil.

Beactions.—1. Oxidised by dilute nitric acid
to o-iodo-benzoic acid [157°].— 2. With ClCOjEt
and Na it forms CjHjMe.CO^Et.—3. CrO^Cl,
gives C„HJ.CHCI2 and a Httle C.HjLCHO (Stuart
a. EUiott, C. J. 53, 805).— 4. When heated with
H2SO4 it forms iodo-toluene sulphonio acid, di
iodo-toluene, and tri-iodo-toluene (Neumann, A.
241, 62).

m-Iodo-toluene CcH^I.CHj [3:1]. (204°).
S.G. !!2 1-698. Prom jn-toluidine by the diazo-
reaotion (B. a. K.).

iJ- Iodo -toluene CeHJ.CHs [4:1]. [35°].
(211-5°). From ^-toluidine by the diazo- reac-
tion (Korner, Bull. Acad. Belg. 1867, 157). The
same body appears to be formed from mercury
ditolyl and iodine, although the melting-point is
given as 20° (Dreher a. Otto, A. 154, 171).
Laminae. May be sublimed. Gives ^-iodo-
benzoio acid when oxidised by chromic acid
mixture. H^SO^ forms iodo-toluene sulphonio
acid and di- and tri-iodo-toluene (Neumann, A.

w-lodo-tolueue v. Bekzyl iodidb.
o-IODO-TOLUENE SULPHONIO ACID'

C,H,IS03 i-e. CH,.C„H,LSO,H. From o-iodo-
toluene and SO, (Mabery a. Pahner, Am. 6,
170). Syrupy Uquid.—BaA',li aq : needles.—
CaA'j2|aq.—PbA'52aq.
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p-Iodo-tolaene (a)-suIplionic acid

CH3.CsH,I.g03H. Formed, together with the
(j3)-iE0inerid9, by gradually adding p-iodo-toluene

to SOg, both dissolved in chloroform (Glassner,

B. 8, 560).—BaA'j 4aq ; needles ; v. e. sol. water.
j)-Iodo-tolaene (j3)-snlphonic acid

CH,.C,HJ.SO3E. Formed as above. Deliquescent
crystalline mass.—KA.'aq : very soluble lamina.
—NaA' ^aq : dense aggregates of whetstone-
shaped very soluble crystals.—CaA'^Saq: very
soluble silky needles.—^BaA', aq : thin laminss,

si. sol. water.—CuA', 6aq : light-blue needles, t.

Amide OsHjMel.SOjNHj. [179°]. Crystals;

m. sol. hot water, v. sol. alcohol.

lodo-toluene disulphoni'c acid

C,a,MeI(S03H), [VA:S:x].

From 05HjMe(NH2)(S03H), by diazo- reaction

(E. Eiohter, A. 230, 325 ;' Limpricht, B. 18,

2179). 'Slender white needles; v. sol. alcohol

and water.—BaA"6aq: prisms, v. sol. water.

—

EjA" 2aq : small prisms.
Chloride G;B^Uel{80fil)^: [143°]. After

one fusion it melts at 126°. Long white prisms

;

si. sol. ether.

Amide [130°-132°]. White needles (from
mo+oyj

lODO-orTOLTTIDniE C3H3MeI(NH,) [1:4:2].

[49°]. (273°). From iodo-o-nitro-toluidine by
reduction (Heynemann, Z. [2] 6, 402 ; A. 158,

338). Needles. Boils, with rapid decomposi-
tion, at 273°. V. e. sol. alcohol, ether, and CSj.

—

B'HN03 : colourless nacreous laminae. S. '95 at

16°.

lodo-toluidine O^HjMelfNH,) [1:4:3]. [189°].

From ^-iodo-toluene by nitration and reduction

(Glassner, B. 8, 561). Needles or plates ; v. sol.

alcohol.—B"H01 : needles.—B'HN03 : plates.—

BTajSO,: needles.

Di-iodo^tolnidine CsH^MeyNHJ [1:3:5:4].

[124-5°]. Formed by the action of ICl onp-tolu-

idine dissolved in HClAq (Michael a. Norton, B.

11, 115 ; Am. 1, 263). Eamified groups of slender

needles ; m. sol. cold alcohol, si. sol. hot water

lODO-TOLUIDINE SULPHONIC ACID
03H,Me(Na,)I(S03H) [1:2:4:5]. From the diazo-

derivative of GsH,Me(N0j)(NH,)(S03H) [1:2:4:5]

and cone. HI at 140° (Limpricht a.Foth, A. 230,

308 ; B. 18, 2185). Satiny needles (containing

aq). SI. sol. cold water, m. sol. hot water.

—

BaA'," : trimetric tables ; v. sol. water.

lODO-TOLUQTJINONE 0„HjMeIOj [6:2:4:1].

[117°]. Formed by oxidising a solution of iodo-

cresol snlphonic acid in sulphuric acid with

chromic acid (Kehrmann, J. pr. [2] 37, 340 ; 39,

392). Long reddish-yellow needles ; m. sol. ether.

Beduced by stannous chloride to iodo-hydrotolu-

quinone [111°]. With hydro?ylamine it gives

the mono-oxim crystallising in short yellow

prisms [166°].

Di-iodo-toluquinone C^BMelfit [3:6:2:4:1].

[118°]. From di-iodo-TO-cresol sulphonic acid

andCrO, (Kehrmann, J.pr. [2] 39, 392). Garnet-

red lamins; v. sol. organic solvents. May be

nblimed.
DI-IODO-DITOLTL [3:4:1] CAMeLCjHjMel

[1:3:4]. [100°]. From di-amido-ditolyl by Sand-

meyer'smodiflcation ofthe diazo- reaction (Stolle,

B. 21, 1096). Yellow needles.

« . lODO - DI - TOLYI - ETHYIIDENE - DI -

AMINE CHjLCH(NHO^iMe),. Obtained by

heating iodo-acetio aldehyde with j>-to1uidine

(Chautard, A. Ch. [6] 16, 156). Orange-yellow
prisms or tables; decomposed by heat. Doei
not furnish crystalline salts.

lODO-TOLYI. METHYL KETONE
CeHaMeI.CO.CH3 [1:2:5]. [39°]. Formed by
heating diazo-tolyl methyl ketone (from amido-
tolyl methyl ketone [102°]) with an excess of HI
(KUngel, B. 18, 2700). Yellowish prisms. V.
sol. alcohol and ether ; si. sol. ligroin and
benzene ; insol. water. By CrO, it is oxidised to

iodo-iso-phthalic acid [204°].

;3-I0D0-YALEKIC ACID CjH^IOj i.e.

(CH3)jCI.CHj.C0j,H. [80°]. SoUdifies at 59°.

Separates as crystals when HI is passed into a
concentrated solution of ;8-oxy-isovaIerio acid

(Sohirokoff, J. jpr. [2] 23, 285). Converted by
sodium-amalgam to isovaleric acid.

lodo-valeric acid CEtMel.CO^H (?). Hydro-
iodide of tigUc acid. [86"5°]. Formed by the

combination of tiglic (methyl-crotonio) acid with
HI which may be effected in the cold (Schmidt

a. Berendes, A. 191, 117). Formed also, together

with the following, when angelic acid is heated
with HIAq (Schmidt, A. 208, 254). Needles ; si.

sol. cold water ; decomposed by boiling with

water. Converted by zinc and dilute H2SO4 into

CEtMeH.CO^H. Aqueous AgNO, gives Agl,
tiglic acid and CO,.

lodo-valeric acid CH3.CHI.CHMe.COjH.
[46°]. Hydro-iodide of angeUe acid. From
angelic acid and cone. HIAq in the cold (Fittig,

4. 216, 162). Prisms, v. sol. water. Zinc and
dilute HjSO^ converts it into OEtMeH.COjH.
Aqueous AgNO, gives Agl, tiglic acid, and CO,.

Aqueous NajCO, at 0° gives COj, ;(i-butylene

CH3.CH:CH.CH3, and HI. V. also Anoblio
A.CID, vol. i. p. 266.

IODO-ISOVALEBIC-AIDEHYDE CsHjIO i.e.

(CH3),CH.CHI.CH0 (?). S.G. iz 2-17.

Preparation.—Isovaleric aldehyde (24 0.0.)

dissolved in alcohol (50 c.c.) is treated with

iodine (20 g.), and iodic acid (8 g.). The reaction

takes place at the ordinary temperature, and is

complete in about 15 days. The liquid is poured

into excess of water, and decolourised by alkali

or reduced silver (Chautard, A. Ch. [6] 16, 160).

Properties.—Colourless liquid, blackening on
exposure to light, and having an extremely

irritating and suffocating odour. It is completely

decomposed at 100°, and is not solidified at

- 20°. V. sol. alcohol and ether, less sol. benz-

ene, CHCI3 and CSj. SI. sol. water.

Beactions.—Eapidly decomposed by alkalis.

The action of ammonia is complex, giving valeric

aldehyde-ammonia, valeridine C,„H,5N, and
valeritrine C,5H„-N. Forms a crystalline com-
pound with NaHS03. Ag(C2H30,) at 100° yields

amyl acetate (138°). AgCN and AgSCN react

forming Agl and the corresponding derivatives.

Forins a mono- and a di-anilide with aniline.

lODO-VANILLIN v. Methyl derivative of

lODO-DI-OXY-BEKZOIO iLLDEHYDB.
I- DI-I0D0.VINYL.AMINECl2:CH(NHj). [192°

with decomposition]. Formed by the action

of cold aqueous NH3, CO, and alcohol being

eliminated upon the di-iodo-oxy-acrylio ether

CI,:C(OH).COjtEt,. obtained by treating diazo-

oxy-8orylio ether CN,:C(OH).COjEt with an
ethereal solution of iodine (Buchner a. Gurtius,

B. 19, 851). Small yellowish prisms. Very
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sparingly solr.ble in cold water and ether, more
easily in hot water and hot alcohol. Volatile

with Bteam. It is stable towards acids, but

alkalis set free NH, in the cold.

DI-w-IODO-o-XYIEHE CeB.J,OH^)i. o-Xylyl-

«ne-iodide. [110°]. Prismatic crystals. Formed
by heating phthalyl alcohol (di-a-oxy-xylene)

mth HI (Leser, B. 17, 1826).

Di-w-iodo-^-xylene C.H4(0HjI)j. [o. 170°].

Obtained by boiling [4:1] C,B.,{CS..fiB.)^ with

conc.HIAq for a few minutes (Grimaux, Z. 1870,

395). Slender needles, si. sol. ether, v. sol.

boiling alcohol and chloroform. Turns yellow

in air. Not very volatile with steam.
lODOPLTJMBIC ACID H^Pbl,, v. Lead,

IODIDE Of, CombinaUons, No. 3.

IONS. The elements or radicles into which
a compound is primarily separated by electro-

lysis (v. fHYSiOAi. UEIHODS, section Electrical

methods).
IFECTJANIC ACID 0„H,sO,. An acid exist-

ing, according to Willigk (A. 76, 342), along with
emetine (g. v.) in the root of CephaUs Ipecacu-

anha. It is extracted by boiling alcohol, ppd.
by basic lead acetate, and the pp. decomposed by
HjS. Beddish-brown, very bitter, amorphous
mass, m. sol. ether, v. sol. alcohol and water.

Colours ferric salts green, the colour being
changed to violet by ammonia. Its dilute solu-

tion does not ppt. I>b(0Ac)2 but ppts. basic lead
acetate. Its alkaline solution absorbs oxygen
from the air. It thus somewhat resembles gallic

aoid._ Podwyszotzky (Ph. [3] 10, 642) by ex-
tracting ipecacuanha with ether and light petro-
leum obtained an acid (' Erythrocephalein '),

which formed a purple-red alkaline salt, and
which crystallised from chloroform in coloured

IPOMIC ACID C,H,„0,. [104=]. Produced
by the action of nitric acid on jalapin fMayer, A.
83, 143 ; Poleok a. Samelson, O. C. 1884, 813).
Besembles sebacic acid,

lEIDITTJE. Ir. At. w. 192-5. Mol. w. un-
known. [2200°] (Van der Weyde) ; [1950°]
(Violle, C. B. 89, 702) ; [2500°] (Pictet, O. B. 88,
1317). S.G. 22-42 at 17-5° (DeviUe a. Debray,
P. M. [4] 50, 651). S.H. 0°-100° = -0323,
00-1400° = -0401 (Violle, 0. B. 89, 702). C.E.
linear -000007 (Kzeau, C. B. 68, 1125).

Occurrence.—As metal, alloyed with Pt, Os,
Eu, Eh, and Pd. Specimens of platin-iridium,
osm-iridium, &c., contain from 25 to 78 p.o. Ir
(«. DeviUe a. Debray, A. Ch. [3] 56, 431 ; Berze-
lius, P. 13, 435, 527 ; 15, 208). In 1802 Tennant
(T. 1804. 411) noticed a metalUo residue when
he dissolved Pt ore in aqua regia ; this residue
was examined by Descotils (Qehlen's Joum.
Chem. 2, 273), andPourcroya.Vauquelin (Qehlen's
Joum. Chem. 3, 362). In 1804 Tennant {I.e.)

showed that the residue contained two new
metals ; to one he gave the name Iridium be-
cause of the varied colours of its oxides, and
to the other the name Osmium because of the
peculiar smell of its volatile oxide.

Fmmati<m.—1. By digesting ItjOj or IrCl.
with formic acid.—2. By action of sunlight on
an alcoholic solution of Ir sulphate.

Preparation.—When Pt ore is heated with
flgMarc^mosm-iridinmandplatin-iridiumremain
as black insoluble scales. Ir is prepared from
the residue by vnrioua methods: 1. W. von

Schneider {A. Suppt. 5, 261) mixes the insoluble

in aqua regia with NaOl, and heats to low red-

ness in a stream of CI ; Os is thus removed. The
residual mixed chlorides are triturated with the

smallest possible quantity of water, and then
washed on to a filter ; the solution is treated with

CI, mixed with a little EClAq, and shaken up
with excess of KCl ; the pp. is washed with water,

and then with saturated KClAq. The pp. is now
nearly pure K2MCI5, M= Ir, Eu, and Pt. The pp.
is dissolved in much boiling water, and H is

passed in for several days (the flask being closed

by a caoutchouc cork) until the supernatant olive-

green liquid treated with potash becomes colour-

less and then blue or turbid. Pt and Bu are

thus whoUy ppd. as metals, and most of the Ir

remains in solution as IrCl,. H is removed by a
stream of COj—otherwise explosions occur on
opening the flask from the action of the ppd. Pt
and Bu on the H and in the flask—the cork is

removed, and the liquid is again saturated with
H; Ir is ppd. on the surface of the liquid in
large lustrous laminsB.—2. Matthey (Pr. 28, 463)
prepares Ir free from all metals except Pt as
follows. Ordinary Ir, finely divided, is fused
with 10 times its weight of Pb ; the Pb is dis-

solved in HNOjAq, and the insoluble is digested
for a long time with aqua regia ; the insoluble

is fused with KHSO^ (to remove Eh), and then
melted with 10 times its weight of KOH and 3
times its weight of KNO,in a gold crucible; the
cold mass is treated with cold water, in which
E iridate remains insoluble. The insoluble is

well washed vrith water containing a little KOH
and NaClO, and then with water ; fairly cone,
cold NaClOAq is added to the residual blue solid;

after a time the water is distilled off ; the residue
is again fused with ENO, and EOH, and treat-

ment with dilute NaClOAq and EOHAq is re-

peated. The blue solid is now dissolved in aqua
regia, the liquid is evaporated to dryness, and
the residue is redissolved and filtered ; the dark,
coloured liquid is slowly poured into eonc.
NaOHAq containing NaClO, and CI is passed in,

the liquid being kept in a distilling apparatus

;

the blue oxide of Ir thus obtained is collected,
washed, dried, and reduced in a mixture of CO
and CO2 (made by gently warming oxalic acid
with sulphuric acid). Metallic Ir is thus ob-
tained, while any Pe present remains as oxide.
The mass is heated to redness with EHSO„ and
repeatedly washed with ClAq to remove Au, and
with HPAq to remove SiO^ ; it is finally washed
with water and dried. Pt may be removed by
dissolving in aqua regia, saturating with NH4CI,
dissolving the double NHj-Ir and NHj-Pt chlor-
ides in hot water, reducing by SO^ when
IrOlj.SNHiOl is formed, and dissolves with olive-
green colour, while PtCl,.2NH4Cl remains in-
soluble ; the reduction should be stopped beforethe
whole of the Ir01j.2NH,01 is reduced (the presence
of a little of this salt gives a deep-red colour to
the mixed chlorides). The solution is oxidised by
HN03,NH401 is added, and the ppd. IrCl,.2NH,Cl
is washed with NH.ClAq, and strongly heated,
when Ir remains as a grey metallic powder
(Claus, J. pr. 42, 251). Wohler a. Muokl6 (A.
104, 368) reduce the mixed Pt-NH, and Ir-NH,
chlorides by digesting with slightly warm ECNAq
till the undissolved is light yellow-brown, taking
care to avoid excess ; IrCl,.3NH,Cl is formed and
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dissolves, while PtCl,,.2NH,Cl remains unreduced
and insoluble. For other methods of preparing
Ir V. Deville a. Debray {A. Oh. [3] 56, 431) ; Glaus
(0. 0. 1862. 129) ; Wohler (P. 31, 161 ; 104, 368

;

107, 357) ; Fremy (4. Ch. [3] 44, 385) ; Martius
(A. 107, 360) ; Bunsen (A. 146, 274).

ProperHes. - - As prepared by heating
lrCl4.2NH,01, Ir forms a grey spongy mass ; Ir
as a grey powder is produced by heating
IrCl4.2K01 with excess of NajCO,, washing and
reducing in H ; by heating to whiteness and
compressing, acompactlustrousmass is obtained.
When fused in a very powerful 0-H flame, Ir
forms a white, lustrous mass resembling polished
steel ; brittle when cold, somewhat malleable at
red heat (D. a. D.). Harder than iron. S.G. of
porous Ir varies from 16 to 19. Ir which has
been very strongly heated is insoluble in all

acids ; Ir black is sol. in agua regia. Heated iu
01, Ir black forms IrGl,.

The atomic wt. of Ir has been determined by
heating IrCl,.2KCl in H (Berzelius, P. 13, 435,
527 ; 15, 208) ; by reducing IrOl4.2NH,Cl in H
and weighing the residual Ir, and by reducing
the double Ic-K chloride in H and dissolving
out the KCl (Seubert, B. 11, 1767). As no com-
pound of Ir has been gasified, the valency of the
atom of Ir in gaseous molecules is not determined.
From the crystalline form of osm-iridium G-. Rose
(P. 77, 143) concluded that Os and Ir are iso-

morphous, and that both belong to the hexagonal
system.

In its chemical reactions, Ir is closely re-

lated to Os and Pt, and less closely but very
distinctly related to Eu, Eh, and Pd ; all these
elements are metallic, but the instability of their

salts, the solubility of the hydrated oxides MO,
in alkalis, and the formation of acids H^MGl, and
HjMBr,, show the non-metallic tendencies of the
Pt metals (v. Noble metals).

Ir is used alloyed with Pt for making instru-

ments, &o., which remain unchanged in air, e.g.

for making the normal metre preserved as the
standard of reference. Stylographic pens are
sometimes tipped with Ir. When Ir powder is

heated to whiteness with J its weight of P, the
whole melts ; on cooling, the mass may be readily

worked ; by strongly heating with lime, the F is

entirely removed.
Reactions and ComhinaUons.—1. Heated in

oxygen, compact Ir is not oxidised ; Ir black is

oxidised to IrjO,, which decomposes again at c.

1000° (DeviUea. Debray, O. JR. 1878. 441; cf.

Dissociation, vol. ii. p. 397).—2. Ir black is

oxidised by fusion with nitre,potash, potassiwm
carbonate, or potassvum-ti/yd/rogen-sul^hate.— 3.

Heated in chlorine IrOl, is formed; mixed with
NaOl or EOl, and heated in 01, soluble

IrCl4.2Na{K)01 is formed.—4. Heated in an
alcohol flame, Ir becomes covered with a black-

ish layer which disappears on heating in air,

leaving a portion of the Ir combined with (v.

Iridium cabbidb).—5. Ir probably combines
with phosphorus when the elements are heated

together ; when the product is heated in air, Ir

and a phosphate of Ir are formed.
Iridium, alloys of. Faraday a. Stodart (A.

Ch. 21, 73) ; Deville a. Debray (O. B. 81, 839)

;

Fizeau (G. B. 78, 1205) ; Morin (C. B. 78, 1502)

;

Wohler (A. 146, 375).

Otmiwn-iridnm alloy. Occurs in South

America, California, Australia, TTral Mountains,
&o. Hexagonal prisms; lustrous, steel-grey.
Slightly malleable ; S.G. 19-3 to 21-1. Analyses
show composition approximating to formulea
IrjOs, IrOs and IrOsj, with Ir more or less re-
placed by Pt, Eh, and Eu ; but it is probably
non-homogeneous (D. a. D.). Heated in air,

OsO, is given off; heated with KNOj and KOH
K osmate and iridate are formed. Scarcely acted
on by agua regia. Alloys with Fe (F.).

Platin/um-iridium alloy. Occurs native in
oetahedra, 1 pt. Ir heated in O-H flame with 10
pts. Pt gives a ductile aUoy ; Pt alloyed with 15-20
p.c. Ir is insoluble in agua regia. For accounts
of the Pt-Ir alloy used for making the normal
standard metre v. D. a. D. and also M. Alloys
of Ir with Pt and Eh, and with Pt, Eh, and Sn
were prepared by D. a. D. Alloys of Ir with On,
Au, Pb, Hg, Eu, and Sn have been prepared.

Iridium, ammonio-salts of, or Irid-am-
monium salts. {Ammoniacal iridvum bases.)

IrOlj dissolves in (NH,),COjAq and on neutralis-

ing with HClAq, the compound IrCl2.2NH3 is

produced ; treated with HjSOfAq.this compound
yields IrSO,.2NH3. IrCl2.2NH3 dissolves in boil-

ing NHjAq, and the compound IrCl2.4NH, forms
on cooling ; this compound gives a sulphate and
nitrate, SO, and 2NO3 replacing Olj. From
IrCl,.3NH,01 is obtained IrCl,.5NH3, and this

again yields a basic hydroxide Ir(OH)3.5NHs, a
carbonate Irj(C03),.10NH„ and other salts.

Finally bytreating IrCl2.2NH,^th cone. HNOjAq
the compound IrGl2(N0,)2.4NH3 is obtained

;

AgNOjAq does not ppt. CI from this salt ; treated

with HOlAq the saltIrClj.Olj.4NH3 is produced
from which AgNOjAq ppts. only half the 01.

The foregoing compounds may be formulated as

double salts of IrClj, Ir0l3, IrCl,, &o., with NH3

;

but many of their reactions are better explained
if we regard them as salts of condensed ammo-
niums containing Ir. The following classifica-

tion is that usually adopted :

—

1. IniDosAMMomuu COMPOUNDS : NjHg.Ir.Xij

and N,H,jIr.X'2,; or NHj(NH,)Ir.X2, and
N2H4(NH4)2lr.X2, &o., obtained from IrCLj.

Iridosammoniv/m chloride NjHjIr.Ol^.

(simplest formula IrCl2.2NH3= <M-(i»iTOomo-

i/ridium, dichloride). A yellow, curdy pp., ob-

tained by 'dissolving IrCl, in excess of

(NHJjCOsAq and neutralising the greenish-

yellow liquid with HClAq. Insol. hot and cold

water. Heated gives NH^Ol, HOI and Ir

(Skoblikoff, A. 84, 275). -Heated with HjSOjAq,
easily soluble orange-coloured iridosa/mmonium
sulphate, N^Hglr.SOj, is produced.

Iridoso-diammonium chloride N4H,jIr.01j or

NjH^INHJjIr.Clj (simplest formula IrCl2.4NH3
= teiramrrMrdo-mdiwm dichloride). IrOl2.2NH3

is boiled with NHjAq until almost all dissolved,

the solution is filtered and allowed to cool.

Nearly white pp., insol. in cold water ; heated,

or placed in boiling water, goes to Ir01j.2NH,

'(Skoblikoff, he.). The sulphate; NjHjjIr.SO,, is

obtained by the action of HzSOjAq on the

chloride; and the nitrate, N4H,2lr.(N03)2, by
addition of Ba2N0,Aq to a solution of the sul-

phate in warm water.

2. Ibido-ammonium compounds NjgHjglrj.X'g

or N,H„(NH,),Ir2.X'3 ; obtained from IrCl,.

Irido-penta/mmom/win chloride N,„H,|,Irj.CJ(j

^simplest formula Ir,Cl,.10NH3 = decow/Kora»6'"
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iridium triehhride). Ir01j.3NH,Cl is dissolTed

in water, an equal volume of oonc. NHjAq is

added, a flask is quite filled -with the liquid, and

allowed to stand for several weeks in a warm
place until the olive -green colour of the liquid

has changed to deep rose-red ; after gentle

warming, to remove excess of NH3, the liquid is

saturated with HClAq and evaporated to dry-

ness ; the greenish-yellow salt which separates

during evaporation is washed with cold water,

and then crystaJUsed from water acidified with

HCl. Flesh-coloured, crystalline, powder ; v. b1.

Bol. water (Glaus, J.pr. 63, 99 ; A. 98, 317).

iTido-pentarmrurm/wm hydroxide

N,„HsjIr,.(OH)j. Known only in solution which

is obtained by digesting the chloride with moist

AgjO. Solution is alkaJ&ne ; neutralised by acids

gives carhcmate, nitrate, and sulphate.

3. Ibidi-ammonium compounds NjHiijIrClj.X',

orNjH,(NHj)2CLj.Ir.Xis; obtained from series 1

by oxidation.

Iridi-diarmnotmim, chloride 1 better chlor-

iridi - diammomum chloride NiHijIrClu-Olj

(simplest formula ltCl,A'SB^ = tetrammomo-
iridivm tetrachloride). Obtained by slowly

warming iridosammonium chloride (NaHjIr.Clj)

with cone. HNOsAq, dissolving the salt which
separates in hot water, adding excess of HClAq,
and crystallising from hot water. Violet oota-

hedra ; AgNOjAq ppts. only J the 01 from this

salt. The salt which separates after treating

NjHsIr.Olj with HNOs is the nitrate,

N,H,jIrClj.(NOj)j; AgNO^Aq does not ppt. 01

from this salt. When this salt is evaporated
vnthiilxAelI^SOtA.q,thesuJphate,Tili'B.,^TClpSO„

is obtained (Skoblikoff, ^.c). Falmaer (£. 22, 15)

describes NsHisIr.Cl.Cl,, N5H,Jr01.SO,.2HjO,
N5H,5lrCl.(N0,)„ NXjIrOlj-Ol, and
(N,H,jIrOy2SO,.2H20.

References.—For other memoirs besides those

referred to, v. Weltzien, A. 97, 19 ; Gribbs u.

Oenth, J. 1858. 214 ; Birnbaum, B. 12, 1544.
Iridium, boride of. When Ir is heated with

B to a very high temperature a fusible mass is

obtained ; no definite boride has been isolated

(Wohler a. Deville, A. Ch. [8] 52, 71).

Iridinm, bromides of (Birnbaum, A. 133, 161).
Only one bromide has been isolated, IrBrj.ffl^Oj
there are indications of the existence in solution
of a tetrabromide, IrBr,. Ir does not' combine
directly with Br; nor is it soluble in a mixture
of HNOj and HBrAq.

Ieiwcm TBiBBoiiiDE IrBr3.4H20 {Irido-

bromide. Iridium sesquibromide). When the
blue hydrate IrO^Hj (obtained by heating a solu-

tion of IrCl, with alkali) is dissolved in HBrAq
and evaporated in vacuo, olive-green six-sided
crystals separate, and then steel-blue needles,
the olive-green crystals are IrBrj.iBLjO, and the
steel-blue crystals are IrBra.3HBr.3H2O. The
bromide loses SH^O at 100°-120° ; it is sol. water,
insol, alcohol or ether; aqueous solution is green,
but becomes blue probably with formation of
IrBr,.

Irido' hromhydric acid
IrBr,.3HBr.3H,0( = H3lrBr,.3H20). OrystalUses
in steel-blue crystals which melt at 100°, giving
off SHjO; deliquescent; easily sol. water, alco-
hol, ether; oxidised by HNOj, probably to IrBr,.

Anrnummm-i/ridium irihrcmiide, or Ammo-
nAum iridobromide 01 brormridite

2(IrBrs.3NHjBr).3H20, is obtained by reducing

IrBr,.2NHiBr (formed by adding Ir01,.2NH401

to hot NaBrAq and cooling) by SOj and neutral-

ising by (NHJjCO,. The following other double

salts are described by Birnbaum {A. 133, 161)

:

IrBr,.3HgBr, IrBrj.SAgBr, IrBr,.3KBr.3H,0,

IrBr3.3NaBr.l2HjO.

Ibimum TETRABBOMiDB (IriMhromAde). When
IrO^H, is dissolved in HBrAq, or when
IrBr,.2KBr is decomposed by HjSiFjAq, a solu-

tion is obtained which loses Br on evaporation,

and on addition of HNOjAq, after evaporation,

gives a deliquescent, blue, crystalline mass,

easily sol. in water and alcohol. The blue solu-

tion probably contains IrBr,.2HBr (Birnbaum).

This solution does not yield doable componnds
with other metallic bromides.

AnvmcynAu/m - iridium tetrabromide, or

AmmorUum iridibromide or bromiridatt

IrBr,.2NH4Br ((NHJjIrBrj). Dark-blue oota-

hedra ; by adding IrCl,.2NH4Cl to hot NaBrAq,
and cooling.

Potassium bromiridate IrBr4.2KBr(K2lrBr,).

When solution of IiCl„ or IrCl4.2Na01, or

IrOl4.2NH4Cl is warmed with cone. KBrAq, a

greenish-blue liquid is obtained from which very

dark-blue crystals of KjIrBr, separate ; the salt

is recrystallised from hot water.

Sodium bromiridate also exists.

Iridium, carbide of (? IrOJ. When a coherent

mass of Ir is held in the flame of a spirit-lamp,

black masses appear on the surface ; these burn

when heated in air and leave 80-2 p.c. Ir (Ber

zelius, P. 15, 213),

Iridium, chlorides of. Three chlorides are

known: IrOlj, IrClj, and IrCl,; as none has

been gasified the formulas are not necessarily

molecular (v. IridMim, haloid eompoundi of).

When Ir black is heated in 01, IrOl, is formed;

when 01 is passed over a heated mixture of

Ir black and KOI, IrOl4.2KCl is produced.

Ibidiuu dichlobise (Iridosochloride). IrOIj.

A blackish-green, insoluble, solid. By passing

01 over Ir black heated to low'redness (Berzelius,

P. 13, 470). The change is not complete, as the

temperatures of formation and decomposition

are nearly the same. (Claus, A. 59, 249). By
heating Ir sulphite in 01 (Fellenberg, P. 50, 66).

By carefully heating IrCl, (Bkoblikoff, A. 84,

275). Seubert (B. 11, 1761) describes an acid

Ir01j.H,S0,.4NH,01 from which salts of NH,
and Na are obtained.

Ibidium ibichlobide (Iridochloride. Iri-

dium sesgwichlcrride). IrOI,. Olive-green solid,

insol. in acids or alkalis (Glaus, A. 107, 129).

Obtained by heating Ir black in 01, also by
strongly heating an alkali double salt of IrC^
with cone. H^SOj and pouring into cold water
(Berzelius, P. 13, 470). A soluble hydrate
IrOl3.4H20 is obtained by dissolving IrOiH, in

HOlAq, reducing by HjS, and evaporating.
Double salts. Ammonium-i/ridium tri-

chloride {Ammoniwm chloriridite)

2(IrCl3.3NHjCl.)3HjO ; formed by slowly eva-
porating mixed solutions of IrCl,.3NaCl and
NHjOl, or by reducing IrOl4.2NH,GlAq by HjS,
adding cone. NH^OlAq, filtering if necessary,
and slowly evaporating (Glaus, J. pr. 42, 351

;

Seubert, B. 11, 1761) ; olive-green, rhombie,
plates.
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Potassium ehloriridite IrCl .3KC1.3HjO.
By reducing IrCa<.2KCIAq by HjS," and evapo-
rating with addition of KOI. Olive-green
efflorescent prisms. The following double
salts are also known :—2IrOL.(12NH3.Co,)OL;
IrCl,.3HgCl; IrCl,.3Ag01; IroX.3NaC1.12H,d
(Glaus, 1.0.', Karmrodt a. Uhrlaub, A. 81, 120).

Ibidiuh tetbachlobide (Iridichloride).
IrCl,. The solution obtained by decomposing
IrCl4.2NH,Cl suspended in water by 01 contains
IrCl^ (Vanqnelin, A.Ch. 89, 150, 225) ; a solution
of IrCl, is also obtained by dissolving IrOjHjin
HClAq, digesting IrOljAq with aqua regia, or
decomposing IrOl4.2K01 with a,SiF|iAq (Berze-
lins, P. 13, 470). By evaporating these solutions
to di^ess at temperatures not above 40°, IrOlj is
obtained as a black mass, translucent with dark-
red oolonr at the edges ; very deliquescent

;

decomposed by heat to IrClj and 01, and
then to Ir; combines with alkali chlorides to
form double salts. Anmiomum-iridium,
tetrachloride (Ammonium chloriridate)
b01,.2NH,01; obtained by mixing cone, solu-
dons of NH^Ol and IrOl, or Ir01j.2NaCl. Orys-
tallises from hot water in dark red-brown oota-
hedra, isomorphons with PtOl,. 2NH401. S. 5 in
cold water. Beduoed by SO, to the more soluble
lrOl,.3NH,CL

Potassium chloriridate IrOl4.2K01. Formed
by mixing cone, solutions of its constituent salts

;

also by dissolving IrO^H, in HOlAq (solution
probably contains HjIrCl,) and adding KOI ; also
by passing 01 at a gentle heat over an intimate
mixture of Ir black and KOI, dissolving in hot
water, filtering from Ir, evaporating to dryness
with addition of aqua regia, dissolving out KCl
by small quantities of cold water, dissolving in
hot water, adding a little aqua regia, and evapo-
rating to the crystallising point. Black octa-
hedra ; very si. sol. cold water, much moie sol.

hot water, insol. alcohol. Heated, goes to
IrCl,.3K01, and at higher temperature to Ir
and KCl.

The following chloriridates have also been
obtained :-IrOl4.2(NHa.CH301) (Vincent, C. B.
100, 112); IrOl4.2NaOl.6HjO (Vauquelin, l.c.;

BerzeliuB, l.e.).

Iridium, cyanides of, also Iridicyanides, v.

voL iL p. 332.

Iridium, haloid compounds of. The only
haloid compound certainly formed by direct

union of the elements is IrOl,. When an inti-

mate mixture of Ir black and KOI is heated in

01, or of Ir black and KI is heated in I, the
double salt KjIrOl, or KjIrl, is obtained. The
following formula present the composition of

the haloid compounds and the double salts

which theyform with alkali haloid compounds :—

IrX,

49

double alkali-iridium haloid salts are probably
better regarded as salts of the acids H2lrX4,
HjIrX, and HJrX,,. The chloriridates (salts of
HJrOy are readily reduced to chloriridites (salts
of HalrOy.

^

Iridium, hydroxides of, v. Iridium, oxides
and hydrated oxides of.

Iridium, iodides of (Oppler, Defter lodver-
hmdungen des Iridiums [Gottingen, 18571; J.
1857. 263). Two iodides, Irl, and Irl4, have
been isolated. There are indications of the
existence of Irlj. Ir and I do not directly com-
bine.

lEroroM Di-ioniDE {Iridoso-iodide). The
brown solid obtained by leading SOj into Itl,
suspended in water is perhaps Irl,. When a
solution of IrOl4.2NH4Cl in boiling KIAq is
allowed to cool, a black crystalline powder sepa-
rates; this is ammonium iridium di-iodide,
Irl2.2NH4l.

Ikidium tbi-iodide {Irido4odide. Iridium
sesqui-iodide) Irl,. A black crystalUne pp. ; by
adding NHiOl to IrIj.2KIAq. Very slightly sol.

cold water, more sol. hot water.
Double salts.

—

Ammoniuim-iridiMm tri-

iodide (Ammonium iodiridite) 2(Irl3.BNH4l).HjO.
Orystalline- needles ; by dissolving IrOl4.2NH4Cl
in boiling KIAq, cooling, filtering from
Irl2.2NH4l, concentrating, and recrystallising

from hot water.

Potassium iodiridite, Irlg.BKI. Green lui
trous orystalline powder ; by reducing IrOl4 by
HjS with addition of KIAq. Silver iodiridite,

Agl.SKI, has also been obtained.

,

Ibidium ietba-iodide (Iridi-iodide) TiOlt. A
black powder; by boiling IrOl4Aq with KI in
presence of a little HCl.

Double salts.

—

Ammoniwm-iridium tetra-

iodide (Ammonium iodiridate) Irl4.2NH4l. Se-
parates after some weeks ' from solution of

Ir01,.2NH4Cl in cold cone. KIAq; dark-brown
lustrous crystals, easily decomposed by heat;
aqueous solution gently heated deposits Irl, and
Irl2.2NH4l. Potassium iodiridate, Kglrl,. Sepa-
rates, after Irlj, from solution of IrCl, in KIAq.
Also formed by dissolving Irl4 in KIAq, and
allowing to crystallise ; also, in small quantity,

by action of I vapour on an intimate mixture of

Ir black and KI at 60°-70°. Sodium iodiridate,

Irl4.2NaI, has also been obtained.

Iridium, oxides and hydrated oxides of.

The only oxides of Ir which have been cer-

tainly isolated are Ir^O, and IrO,. The former
forms a hydrate with SHjO, and another hydrate
probably with SH^O. IrO, forms the hydrate
Ir02.2H20. Hydrated Ir^O, dissolves in alkalis

probably with formation of iridiies ; IrO,.2H,0

IrX,
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stable oxide ; ItjO^.xSJ^ rapidly absorbs from
the air, and passes into lTO2.xH.fi.

Iridous oxide (Iridium monoxide). IrO.
When IrCljis boiled with KOHAq a black powder
separates ; this is probably IrO (Berzelius, P. 13,

479). Claas (A. 59, 249) thinks that this oxide
is obtained by heating one of the double salts of

IrSOj with K2CO, in a stream of COj. On add-
ing KClAq to IrOla.SNaClAq, and filtering, a
solution of IrClj is obtained ; when KjCOjAq is

added to this liquid (or to IrCla-SKClAq) a
greyish-green pp. is formed, which is probably a
hydrate of IrO ; the pp. is sol. in excess of
KjCOjAq (Berzelius, l.c.). A few salts derived
from IrO are known, e.g. IrSOs.4H20 ; they are
not, however, formed directly from the oxide,
but bj reducingIr02.2H20 or ohloriridates by SO^.

Ibidic oxide and hydbate (Iridmi/m dioxide)
IrOj and Ir02.2H20. By adding excess of alkali
to IrCljAq and heating, a heavy indigo-blue pp.
Ir02.2H20 is produced. The same compound is

obtained by using IrOljAq in place of IrCl,,

and allowing the pp. to stand in the air, when
it absorbs O. The pp. is soluble in HClAq with
formation of IrClj ; it is insoluble in dilute
HjSOjAq or HNOjAq. When the hydrate is

heated in a stream of CO2, IrOj remains as a
black powder quite insoluble in acids (Glaus, A.
S9, 249). No salts corresponding with IrOj have
been prepared. By adding CaOAq to a solution
of IrOjHj in HClAq a blue pp. is obtained,
which is a compound of IrOj with CaO. When
Ir black is fused for some time with KNOj, and
the blackish-green mass is treated with water,
part dissolves, forming a deep indigo-blue solu-
tion, and part remains as a black crystalline
powder. The quantity of K in this powder is
variable, but the ratio of lr:0 is always 1-3
(Glaus, A. 59, 249). The powder is probably an
iridate of K, li0^.xKfi.

Ieido-iridio oxide and htdeates (Iridimn
sesguioxide) Itfi^ and Ir203.a!H20. The oxide
ItjO, is obtained by heating IrCl4.2KGl with 2
partsK^COj, or NajCOj, in a stream of COj,
washmg the fused mass with boiling water, and

,

then with water containing NH^Cl, heating to
remove NH^Gl, treating with acid to remove
alkali, and again washing with water (Glaus, A.
59, 249). A hard blue-black powder; decom-
posed by heating to 0. 1000° into Ir and
(Deville a. Debray, G. B. 1878. 441 ; cf. Disso-
ouTioN, vol. ii. p. 397). Eeduced to Ir by H
at the ordinary temperature. The hydrate

r5,9''3°(= ^"^°s^=) ^« obtained by adding to
Ir01,.2NaClAq so much KOHAq that all remains
dissolved, and then heating or ppg. by alcohol.
Black pp. insol. in acids except cone. HClAq

rJif^iri'???'''^^ " 7^'y slightly. By adding a
httle KOHAq to solution of an alkaline ohlor-
mdate, and quite filling a flask with the liquid

T IrV^''M^^^° PP- *°™*' ^l^i"^ is probably

T ?V';^?? ' '* oxidises very easily to the blue
*';?,"." '

^^^'^y ^°^"^^« ™ t^e slightest excess

?Lc ,«^^?® Boisbaudran (O. B. 96, 1236,
1406, 1551) describes a violet-coloured pp., which
IS probably L:20,.a!H20, obtained by adding
alkali to Ir2(80,),.3K2SO,Aq (this salt is formed
by heating Ir compounds with EHSO„ and
tireatmg the product with K2S0,Aq). A few
salts, and some double and basic salts, oorre-
spondingwith lr,0, are known; they are pro-

Juced indirectly. The sulphites and double
sulphites are produced by reducing Ir022H20
or ohloriridates by SOj. By adding CaOAq to

IrCljAq a yellow pp. of IrjOj.SCaO is pro-
duced (Glaus, A. 69, 249). Compounds of IrjO,

with NO2 and with nitrites are described by
Gibbs (B. 4, 280).

Iridium, ozychloride of. An oxychloride of

Ir is said by Berzelius (P. 18, 484) to be formed
as a yellowish-brown pp. by adding a small
quantity of HgNOgAq to IrCli.2KGlAq ; HgCl,
goes into solution; addition of more HgNO,
causes ppn. of HgCl.

Iridium, phosphide of. When Ir is very
strongly heated with J its weight of P, the whole
melts. By heating the product with GaO the
P is removed. Ir and P probably combine when
heated together, but no phosphide of Ir has been
isolated.

Iridium, salts of. Very few salts of Ir are
known other than the haloid compounds. Iridous
sulphite, IrSOs.4H20, and some double sulphites,
irido-iridic sulphite, Ir2(SO.,)s.6H20, and several
double and basic sulphites, and a few other salts
(chiefly double and basic), corresponding with
Ixfi,, have been isolated. None of these salts
is obtained from the corresponding oxide ; the
sulphites, which are the best-known salts, are
formed by reducing Ir02.2H20, or ohloriridates,
by S02Aq.

Iridium, sulphides of. Three sulphides of
Ir are known, IrS, Ir2S3, and IrS^. Ir combines
with S when heated with it.

Iridous sulphide IrS. (Iridvwm monosul-
phide.) A blue-black solid ; by heating ^283 or
IrS, (Berzelius, P. 13, 487 ; Bottger, J. pr. 3,
227). The pp. obtained by passing HjS into a
solution of an iridous compound is probably IrS.
Does not decompose by heating in absence of
air; roasted in air gives SO2 and a basic sul-
phate. The ppd. sulphide dissolves in KHSAq.

Iridic sulphide IrS,. (Iridium disulphide.)
A black powder ; obtained by strongly heating
Ir black with S and NajGOj, and washing with
water (Fellenberg, P. 50, 66). Heated in air
gives SO2 and Ir. Berzelius (l.o.) obtained a
dark brownish-yellow pp. by passing HjS into
IrCl^Aq; heated, this gave IrS.

Irido-ieidio sulphide IrjSj. (Iridium, sesqui-
sul/phide.) A brown-black pp. by passing H^S
into solution of an irido-iridiccompound. Heated
gives SO2 and S, and leaves IrS (Berzelius, l.c.).

M. M. P. M.
IRIDOLINE G.jHjN. (252°-257°). S.G. is

1-072. A base occurring in coal-tar oil (G.
Williams, Tr. E. 21, 377 ; O. J. 16, 375).

IBIDOSMIXTM V. Iridium,, Alloys of v. 47
IRIS CAMPHOR 0,n,fl,. Occurs in the root

of Ins florenlma (Dumas, A. 15, 158). Pearly
plates; volatile with steam. Insol. water.
Muckiger (Ar. Ph. [3] 8, 481), by distilling iris
root with steam, obtained crystals of myristic
acid saturated with a fragrant oil.

™Jf^r^^*^^ ""''S " Caragheen moss.
IBISIN60,H„0,aq. [b]„ = -51°. A carbo-

hydrate extracted from the rhizomes of the water
hly (Jm pseud-acorus) with water and then ppd.
with lead acetate. Probably identical vrith
graminm (Wallaoh, A. 234, 364 ; B. 21, 396)

Properties. -UoTB strongly Ifflvorotatorr
than muhn.—1. Does not reduce FehUng's solo.
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lion. la very easily converted into sugar (chiefly

levnlose) by weak acids. Gives no colouration

with iodine. V. sol. strong HI solution from
which solution NaOH separates iodoform. Also
sol. HCl, and NaOH. Irisin is nearly 4 times as

soluble as inulin in water at 22°. Under the
microscope the globules of irisin resemble those
nf inulin, but do not exhibit double refraction.

IBOX. Fe. At. w. 55-9. Mol. weight un-
known. [1550°] (Pouillet); [1587°] (Daniell,

2V. 1830); [1600°] (Piotet, P. M. 1879. 446).

S.O. determinations vary from 6-95 (Boberts a.

Wrightson, A. Ch. [5] 30, 274) to o. 8-2. Almost
pure Fe has S.G. c. 7'85 at 16° according to Caron
(C. R. 70, 1263) ; 8-139 according to Chandler-
Boberts (C. N. 81, 187). S.H. -111641 at 0°;

•112359 at50°, -113795 at 100° (Bystrom, Oefvers.

k. Vetensk. FSrdhandl. [Stockholm, 1860] 17,

307; V. also Weinhold, P. 149, 214). C.B.

-00001233 at 13° to 100° (Kopp, A. 81, 1; v.

also Fizeau, A. Ch. [4] 2, 143 ; G. B. 68, 1125).

T.C. (Ag= 100) 11-9 (Wiedemann a. Franz, P. 89,

497). E.G. (Hg at 0° = 1) 9-68 at 0°, 6-19 at

100° (Lorenz, W. 13, 422, 582). Crystallises in

regular system (Fuchs, A. 84, 257). Emission-
spectrum is very complex (Angstrom, P. 94, 141

;

Cornu, Spectre Normal [Paris, 1881] ; Liveing a.

Dewar, Pr. 29, 402; 32, 402). Some of the

thermal data for Fe are presented in the following

table {Th. 3, 298) :—
X [Fe,X^Ac|]

01=99,950
Br= 78,070
I =47,650

[Fe,01»,Aq] = 127,720 ; [FeS0',3H'0] = 191,150

;

[Fe»0«H«,3H^S0 'Aq] = 83,840

;

[Fe,H-SO'Aq]= 24,840.

For further details regarding physical pro-

perties V. Bammelsberg's Hand, der Kryst.-

physikal. Chemie, 1, 193. For the physical pro-

perties of different kinds of pig-iron, wrought-

iron, and steel, v. Diotionabv of Applied

Ghehibtbt.
Ocausrence.—The metal itself is found in

small quantities in locka of volcanic origin and

in lavas ; it also occurs in meteorites. Com-
pounds of iron are very widely distributed, and

occur in immense quantities. The spectroscope

shows the existence of iron (or iron compounds)

in the sun and other stars. The chief ores of

iron are hae-matite, Fefi,; brown iron ore,

FejOa-HjO ; yelhno ochre, Vefi,.2B^0 ; magnetie

iron ore, Fe,0, ; spathic ore, FeCO, ; pyrites,

FeSj (the formulse express approximately the

compositions of the ores).

PreparaUon.—Commercial iron, whether pig-

iron, malleable iron, or steel, always contains

more or less C and Si, and generally small

quantities of P and S ; sometimes also traces of

Mn, Ti, Ni, Co, Cu, Sb, and As. 1. Wohler (A.

94, 125; 96, 192) prepares FeA by heating

FeSO, crystals with 2-3 parts NaCl in a crucible

and washing with water, and reduces the FojO,

by heating in H (c/. G. de Olaubry, O. O.

1859. 214 ; Luca, G. B. 1851. 332 ; 1852. 202).

Moissan (G.B. 89, 176) says the reduction must

be carried out at o. 700°.— 2. By reducing FeOlj

in a stream of H (Peligot, G. B. 19, 670) ; or in

neutral solution at b.-pointby Zn (Capitaine, C.B.

9 757) ; or by Zn vapour at a high temperature

jPpufflftrMa, 0. i?. 29, 5^8).—3. Troopt melts

pift-iron in a lime crucible by the O-H flame {Bl.

L2]9,250).—4. AmixlureofdryNajSO^andFeSO,
is heated in a Pt crucible so long as SO, comes
off, the residue is washed with cold water, and
the crystalline Fe^O, is reduced in H in a Pt
crucible, and the Fe is melted in the O-H flame

(Matthiessen a. Prus-Szozepanowski, 0. N. 20,

501).—5. By electrolysing FeSO^Aq saturated

with KH^Cl ; Fe appears at the negative pole (a

large iron plate) ; it contains H and other gases,

which may be removed by heating (Varrentrap,

D.P. J. 187, 152 ; Lenz, J. pr. 108, 438).

Properties.—A lustrous, greyish- wliite metal.

Crystallises in regular cubes or octal ledra. An-
nealed wrought iron wire is extremely tenacious.

Such mechanical treatment as hammering, bend-

ing, or torsion changes many oE the physical

properties of iron. The physical properties

which have been determined are for the most
part those of iron containing small quantities of

foreign substances. Iron is magnetic {cf. Fara-

day, P. 70, 24 ; Gore, P. M. [4] 40, 170). Pure,

or almost pure, Fe is softer and more malleable,

but less tenacious, than ordinary malleable iron.

The iron obtained by reducing Fe,_,Oj in H at

temperatures below c. 600° is pyrophoric ; the

powder obtained at o. 700° is non-pyrophoric

(Moissan, O. B. 89, 176). By passing a weak
electric current through FeSO,Aq mixed with

MgSO,, Lenz (O. 0. 1870. 188) obtained a greyish,

non-crystalline, very brittle mass, easily pul-

verised by the finger ; this iron contained o. 200

times its volume of gases, chiefly H [v. Iron,

hydrides of), mixed with CO, COj, N, and HjO
vapour; by heating m vacuo the gases were re-

moved, and the iron then resembled Pt in ap-

pearance. Iron is unchanged in dry 0, but in

moist or in ordinary air it is slowly oxidised

to Fe203.a!Hj0 ; heated in air or a mixture of

Fe^Os and FejOj is produced. Iron combines

directly with the halogens, also with S, 0, B,

Si, P, As ; it forms alloys with many metals.

Iron dissolves in the common mineral acids with

formation of salts. Finely divided Fe decomposes

water at 100°.

The atomic weight of Fe has been deter-

mined (1) by analysing and determining V.D.

of FeOls and FeClj ; (2) by determining S.H. of

Fe ; (3) by reducing FojOj in H (Berzelius, P. 8,

185 ; Svanberg a. Norlin, A. 50, 432 ; Erdmann
a. Marohand, /. pr. 33, 5 ; Eivot, A. Ch. [3] 30,

192) ; (4) by transforming Fe into FcjOj (B., A.

50, 482 ; S. a. N., I.e. ; Maumen6, A. Ch. [3] 30,

380) ; (6) by determining the CI in FeClj and in

FeCl, (Dumas, A. Gh. [3] 55, 157). The atom of

Fe is trivalent in the gaseous molecule FeOlj,

and divalent in the gaseous molecule FeCl, (».

Iron, chlorides of).

Iron is distinctly a metallic element ; it re-

places the H of most acids, forming two series

of salts, the simplest formulos for which are

FeXj and FeX, respectively, X = C1, NO,,

§2ilZ2i &c. The ferrous salts, FeX,, are
2 3

easily oxidised to ferric salts, FeX, ; very many
salts, both normal and basic, of both series

have been isolated; numerous double salts

are aliio known. FejOj forms compounds with

several oxides more basic than itself, e.g. with

K,0, BaO, CaO, MgO ; these compounds may be

B 2
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regarded as fefrites derived from the hydroxide

FejO,Hj(= FejOs.H20). There are also some
salts known aa ferrates, e.g. KjFeO, and BaFeO,,

which maybe looked on as derived from the hypo-

thetical /e»rw! acid HjPeO„ but neither this acid

nor its anhydride, FeO,, has been isolated {v.

FisBBATES and Febbitbs, vol. ii. pp. 646-7).

Fe^Sa, like Fe^Os, forms some double compounds
with more basic sulphides ; these double com-
pounds may be regarded as tMoferrites (v. Iron,

sulphides of). Fe is closely related to Co and
Ki; these three metals show some marked
analogies with the Pt metals ; Fe is also related

to Cr and Mn, and it shows some resemblance to

Al and the other earth-metals (v. Ibon oboop
OF ELGUENTs, also NoBLE METALS ; and of.

Chbomidm qboup of eiiEmenib, and Eabihs,
metaijS of the).

BeactioJis and Combinations.—1. Heated in

air or oxygen Fe is oxidised to Fe^Oa and Fe,0,.

2. Unchanged in dry air at ordinary tempera-

ture, but rusts in moist air to FejOj.a/H^O.

—

3. Finely-divided Fe decomposes water at 100°

(v. Bamann, B. 14, 1433), and rapidly decom-
poses steam. Compact Fe decomposes steam at

red-heat ; Fe304 is produced. Iron slowly rusts

in contact with water and ordinary air; the
formation of FcjOj-xH^O proceeds slowly at first,

and then more rapidly, probably because the Fe
and FojO, exert an electrolytic action on the
water; presence of ammoniacal salts increases

the rate of rusting ; alkalis and alkaline car-

bonates hinder the rusting. According to Cal-
vert (0. N. 23, 98) Fe does not rust in water
if CO2 is absent. For an account of the retard-

ing or hastening action of various salts on
the rusting of Fe v. Wagner, D. P. J. 218, 70.

Various processes have been used for preventing
iron-rusting ; covering the iron with Zn is fre-

quently done; Barff a. Bower heat the iron to
o. 650° in water-vapour, whereby a hard protect-

ing film of FojO, is formed on the surface of the
iron.—4. Fe decomposes solution of hydrogen
peroxide, forming FcjObH, ; the Fe becomes
covered with bubbles of (Weltzien, A. 138,
129).—5. Iron dissolves in dilute sulphitric or
hydrochloric acid with evolution of B[. Cold
cone, sulphuric acid is almost without action on
Fe ; when heated, SOj is evolved, and Fe2(S0,)s
formed. Dilute niiric acid dissolves Fe, form-
ing Fe(NO,)j and NH^NOj with evolution of N
oxides. Cone, nitric acid is almost without action
on Fe ; v. infra, Passivity of iron.— 6. Heated
repeatedly with caustic soda solution Fe forms
crystals of Fefls.nfi (Brunck a. Graebe, B. 13,
725).—7. When Fe is heated to redness in a
stream of ammonia a nitride of Fe is formed,
Fe,Nj according to Stahlschmidt (P. 125, 37).—
8. Fe heated in a closed tube with solution of
sulphur dioxide to 200° forms solution of FeSO,
and FeSjO,. and crystals of FeSj (Geitner, A.
129, 350).—9. Fe is oxidised to FeA. or K^FeO,
{v. vol. ii. p. 547) by fusion with potassium
nitrate.—10. Fe combines with the halogens,
with arsenic, boron, carbon, hydrogen, nitrogen,
phosphorus, and suVphmr (u. Iron, chlorides of,
borides of, carbides of, &o.); it also forms
alloys with several metals {v. Iron, alloys of).

Passivity of iron. Iron is not acted on by
cone, nitric acid ; iron which has been immersed
ip cquo nitrip mi dpeit not dissolve in dilute

nitric acid, nor does it ppt. On from CuSOjAq

;

such Fe is said to be passive. Co and Ni, and
perhaps Bi, also show passivity. According to

Varenne {A. Ch. [5] 19, 251 ; 20, 240) immersion

of iron in acid of 100 p.o. HNO, is not accom-

panied by evolution of any gas ; if the acid has

S.G. 1-382 (c. 63 p.o. HNO3) NO is evolved co-

piously for 3 to 20 seconds and then ceases ; in

both oases the Fe becomes passive. Acid of less

S.G. than 1-299 (c. 47 p.o. HNO3) does not pro-

duce passivity. If part of a rod of Fe is dipped

into cone, acid, and then the whole is carefully

immersed in a dilute acid, the whole rod is pas-

sive. These facts are explained by Varerme by
supposing that a gaseous film is deposited on the

surface of the iron, and protects the iron from
the action of the acid ; the gas dissolves in the

more dilute acid ; in the case of the partly-im-

mersed rod the gas-bubbles are removed from
one part and then adhere to the other part of the

rod. This view was also upheld by Mousson (P.

89, 330), but was controverted by Faraday and
Schonbein (P. 39, 342) ,and Beetz (P. 67, 286, 365).

Bamann (B. 14, 1430) considersthe passivity to be

due to a layer of FOjO,, which is soluble in dilute,

but insoluble in cone, nitric acid. B. thinks that

immersion in the acid produces Fe(X03)2, and
that this then reacts with the Fe to produce
FejOj and NHjNOj ; iron-wire, according to E.,

becomes passive when partly heated, also by
making it the positive electrode in an 0-con-
taining liquid. Various oxidising agents acting

on Fe render it passive, e.g. HCIO,, CrO„ H^O,
(Keir). The passivity of Fe is removed by
strongly rubbing the iron, or heating it in re-

ducing gases, also by bringing it into contact

with Zn. According to Saint-Bdme (C B. 106,

1079) commercial sheet Xiis passive in ordinary
HNOjAq ; Fe in contact with Ni becomes passive
in the acid ; passive Ni remains passive when
heated to bright redness in H, whereas Fe loses

its passivity.

Detection and Estimation.—Fe compounds
are detected by giving a reddish-green colour to

the hot borax bead in the oxidising flame, which
becomes bottle-green to nearly colourless when
cold ; also by the ppn. of brown-red FejO,.xHfi
by alkalis from ferric compounds; KjPeCysAq
gives a deep blue pp. with ferrous salts, and
no pp. but a brownish colour with ferric salts.

Fe is estimated, graviinetrically, by ppn. as
Fe^Oj.jcH^O and weighing as Fe20j ; volwmeM-
cally, by titration with KMnOjAq or KjCrjO^q.
For details and for other methods v. Manuals of
ANALYSIS.

Metallurgy of iron. Pure iron is too soft
and has too little tenacity for use in making ma-
chinery, &c. Ordinary iron is divided into three
kinds : pig or cast iron containing from 2 to 6-75
p.c. 0, bdsides small quantities of Si, P, S, and
traces of metals other than Fe (chiefly As, Ti,V,
Cr, Mn, Cu) ; malleable or wrought iron corAtAa-
ing less than -6 p.c. C ; and steel containing about
1 p.o. 0. Pig iron is obtained by very strongly
heating Fe ores with lime and coal in large fur-
naces, and blowing in air at the bottom of the
furnaces ; the C of the coal is burnt chiefly to
CO, and this reacting with oxides of Fe produces
Fe, which then combines with, or it may be only
dissolves, carbon ; the C seems to be produced
by a, reaction between the partly reduce4 Fe,Q,
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and CO {v. BeU, 0. J. [2] 7, 203). The reduction
of POjOs is probably aided by cyanides present in
the furnace. The greater part o£ the foreign
matter of the iron ores is removed in the form
of a fusible slag consisting of silicate of Fe, Ca,
Mg, Al, Mn, &c. Wrought iron is o'btaihed by
puddling oast iron ; in this process the cast iron
is strongly heated along with lumps of Fe.Oj in
a reverberatory furnace ; the Fej,Oa is partially
deoxidised, and the O is used in burning the 0,
Si, S, and P, the C being thus almost entirely re-

moved as CO or CO^. Steel is obtained by com-
pletely removing the from wrought iron by
blowing in air, and then adding a sufficient quan-
tity of Fe containing a known quantity of C.
Steel is also sometimes made by causing wrought
iron to take up C by strongly heating the iron
with charcoal. Cast iron is more fusible, harder,
and more brittle than wrought iron, which is

more ductile and malleable than cast iron. Steel
combines the malleability dnd ductility of

wrought iron with the fusibility of cast iron;
it is also very hard and elastic. Cast iron
is divided into two kinds: grey cast iron;
granular, with low malleability, S.G. o. 7-1,

melting at c. 1600° ; this variety contains C
partly in combination with Fe and partly un-
combined as graphite ; wMt&cast iron, harder
but not BO strong as grey, S.G-. c. 7'6, melts
at a lower temperature than grey ; this variety

contains only combined C. By melting grey, and
cooling rapidly, white, cast iron is obtained ; by
melting white, and cooling slowly, grey, cast iron

is produced. For details of the metallurgy of

iron V. Dioiionaby of Applied Chemistby.
Iron, alloys of. Iron alloys with many me-

tals ; the softer metals—^Ag, Sn, Zn, &c.—become
harder and more tenacious when alloyed with a
few parts of iron per thousand ; the alloys may
generally be prepared by fusing the various

metals with iron-wire, a little FcjO, being added
to remove C from the iron.

Alloys with aluminium have been described;

approximately Al^Fe (Wohler, A. 115, 102), ap-

proximately Al^Fej and AlFe^ (Calvert a. John-
son, J. 1855. 326). Sonnenschein (J. jpr. 66,

168) described an alloy with lead having a com-
position approximating to Pb^Fe, An amalgam
of iron is formed by mixing finely-divided Fe with
Na amalgam, adding a little water, and squeez-

ing out excess of Hg ; the crystals correspond in

composition to Hg^Fe, ; they slowly undergo de-

composition, rapidly when much compressed
(Bamann, B. 14, 1433). Alloys with the fol-

lowing metals have been described:—Sb; Cu
(Musket, P. M. [3] 6, 81) ; Mn (M., l.c.) ; Mo
(Heine, J. pr. 9, 176 ; Stromeyer, P. 28, 551

;

Wiggens, P. 28, 565 ; Steinberg, /. pr. 18, 379);

Ni; Pd (Faraday a. Stodart, Tr. 1822. 254); Pt
(SchSnbein, P. 42, 17 ; Boussingault, A. Ch. [2]

63, 441) ; K (Calvert, P. M. 1855) ; Bh (F. a. S.,

l.e.) ; Su (Lassaigne, J. CMm. mid. 6, 609) ; Ti

(EUey, C. J. 16, 387) ; W (Bernouim, P. 21, 573)

;

Zu (Percy, MetalVwrgy, 2, 163).

Iron, arsenides of. The minerals arsenical

pyrites and mispiekel are compounds of Fe with

As and with As and S respectively ; their,com-

positions approximate to the formulse FeASj and

FeAsS. Brittle masses are obtained by fusing

together As and Fe out of contact with air, but

they have not been much examined.

Iron, borides of. When Fe is heated in a
stream^ of BCl3_ vapour, a hard, white substance
is obtained, which is decomposed by boiling water
forming H3BP. (? and ^efi^), and evolving H
(Fremy, Wurtz's Diet, de chim. 1, 1417) ; by
heating ferric borate in H, Lassaigne (/. CMm.
mid. 3, 535) obtained a similar compound ; no
analyses are given.

Iron, bromides of. Two exist, FeBrj and
FeBr, ; both are produced by the direct anion of
their elements. Neither has been gasified ; the
formulea are given because of the analogies be*
tween these salts and FeClj and FeCla (». Iron,
chlorides of).

Feeeous beomidb. (Protobromide of iron.)

FeBrj. A yellow solid; obtained by heating
excess of Fe in Br vapour ; soluble in water,"

solution deposits crystals FeBrj-CHjO; decom-
posed by heating in air to FeBr, and FejO,
(Scheufelen, A. 231, 156). Thomsen gives
[Fe,BrSAq] = 78,070 (Th. 3, 294).

Febbio bromide. (Sesguibromnde of iron.)

FeBr,. Dark-red crystals; obtained by heating
Pe in excess of Br vapour; may be sublimed,
with partial decomposition, out of contact with
air ; deliquescent. Aqueous solution very easily

partially reduced by heating to FeBr^ (L. de
Koninck, Zeit. anorgan. Chemie, 1889. 149).

Iron, carbides of. Whether pig-iron is a
carbide of iron, or a mixture of carbides and free

0, cannot yet be regarded as finally settled. The
presence of a few per cents, of C in iron very
much modifies the properties of the whole, by
making it more fusible ; if from -2 to 1-5 p.c. C is

present, the mass is only fusible with difficulty,

but is very hard and tough, it has the properties

of wrought iron or steel, according to the quan-
tity of C. Iron takes up C directly, and by so

doing has its properties changed. On the tem-
peratures at which carburation of Fe occurs with

amorphous C, diamond, and graphite; v. Hempel,
B. 18, 998.

The following carbides of Fe have been de-

scribed, but the investigation of none of these

bodies is complete :— (1) Fe^C, a brittle, fusible

mass, by melting together an intimate mixture

of equal parts of Fe and C (Faraday a. Stodart,

O. A. 66, 183); (2) FeCj, a black pyrophorio

powder, by heating HjFeCyj, or (NHj).,FeCy„,

out of contact with air (Berzelius), or by fusing

K^PeCyo, and washing away the KCN produced
(Eammelsberg)

; (3) FeCjwas obtained byKarsten
by the action of dilute acids on grey pig-iron

(8. 68, 182) ; (4) FeO, by the action of Br or I on
pig-iron (Berthier, J. 1862. 127).

Iron, chlorides of. Two chlorides of iron,

FeCL; andFeCl,, have been isolated; and a third,

FcaCls, perhaps exists. When Pe is heated in

a stream of 01, both FeClj and FeOlj are pro-

duced.
Febboos ohlobide FeClj. (Iron dichloride

or protochloride.) Mol. w. 126-64 (v. infra). S.G.

2-528 (Filhol, A.Ch. [3] 21, 415) ; 2-988 at 17-9°

(Clarke's Specijie Gravity Tables [new ed.] 24).

V.D. 62-79 at 1300°-1400°; 61-55 at 1400°-1500''

(Nilson a. Pettersson, C. J. 53, 828). V.D. at

yellow-heat 94-4 (V. Meyer, B. 17, 1335) ; oalo.

for PeOlj 63-32, for FcjCli 126-64 (v. infra).

H.F. [Pe,Cl«] = 82,050 ; [Fe,01^Aq] = 99,950

;

[FeOP,4H''0] = 15,150 {Th. 3, 293).

Formation.—1. Byheating excess of Fe filings
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or wire in CI.—2. By partially reducing FeClj in

H (Wohler, A. 4, 255).—3. By dissolving Fe in

EClAq out of contact with air, evaporating, and
drying in a stream of H.—4. By heating Fe
filuigs with NHjCl out of contact with air.

Preparation.— ¥e wire is heated in a stream

si dry HCl, and theproduct sublimed in the same
gas (Wohler a. Liebig, P. 21, 258).

Properties and Beactions.—White, lustrous,

Bix-sided, deliquescent, tablets. Heated very

strongly in N forms FeCla and Fe (V. Meyer, B.

17, 1335). Heated in 0, forms Fefi^ with evo-

lution of CI. Oxidises readily in air to a mix-
ture of FeCla and FejOj. Heated to redness in

steam forms FcgO^, HCl, and H. Heated to red-

ness in a stream of NH3, FOfK, is produced
(Fremy, C. B. 52, 321). Heated with PHj forms
HOI and Fe phosphide. A mixture of FeOI^ and
G is reduced by Zn vapour with separation of Fe
in crystals (Poumar^de, 0. B. 29, 520). S. 0. 50

at 80°; less sol. in HClAq.
Molecula/r weight ofgaseous ferroiis chloride.

By volatilising in HCl at a yellow heat, V.

Meyer got values for V.D. which were about the

mean between those calculated for FeCl^ and

¥efi\, {B. 17, 1335) ; calculated for FeCl2= 63-32,

for Fe2Cl4= 126-64; observed 92-32 and 96-51.

Meyer concluded that molecules of Fe^Cl^ pro-

bably exist at lower temperatures and molecules

of PeClj at a very high temperature. Nilson a.

Pettersson (C. J. 53, 827) obtained values for

V.D. at 0. 1400° agreeing with that calculated

for FeClj ; calculated = 63-32, observed at 1300°-
1400° = 62-79, at 1400°-1500° = 61-55. There
can be no doubt then that molecules of the com-
position FeClj exist at c. 1300°-1500°.

Combinations.—1. With water to form the
hydrates 'EeCl^'m.p and FeCl2.4H20. The for-

mer is obtained by saturating warm cone. HClAq
with FeClj, or by passing HCl into saturated
FeCljAq ; the latter is produced by dissolving Fe
in HClAq and concentrating out of contact with
air. FeCl2.4H20 forms blue-green, monoclinic,
deliquescent, transparent crystals ; S.G. 1-93.

—

2. With rvitric oxide ; solution of FeCl^, espe-
cially an alkaline solution, absorbs NO forming
a green-brown liquid which contains FeClj.NO

;

NO is removed by warming.—3. With ammonia
to form FeCl2.6NH, and 3FeClz.2NH3 (Kog-
stadius, J. pr. 86, 310). The former is a white
powder, produced by passing NHj over FeClj at
the ordinary temperature ; the latter is formed
by slowly heating FeCl^.aNHs to melting. By
strongly heating 3FeCl2.2NHs inNH^ the nitride
Fe^Nj is formed (Fremy, G. B. 52, 321).— 4.
With ammonium c/iZoricie to form FeCl2.2NHjCl;
obtained by crystallising mixed solutions of
FeClj and NH4CI, or, according to Hisinger a.
Berzelius (G. A. 27, 273) (with evolution of NH,
and H), by boiling Fe filings with NH.ClAq (cf.
Winkler, B. P. 59, 171 ; Vogel, J. pr. 2, 192). A
compound FeCl22KC1.2H„0 is also known (Soha-
bus, W. A. B. 1850. 475). Compounds with
CdClj and HgCL„ viz. FeClj.2CdClj.l2H20 and
FeCl2.HgCl2.4HjO are also described (v. Hauer,
W.A.B.n,SSl). ^

Febeio omoEiDE. {Iron sesquichloride or
perchloride.) FeCl,. Mol.w. 162-01, and probably
also 324-02 {v. infra). (280°-285°) (Friedel a.
Crafts, 0. B. 107, 301). S.G. 2-804 at 10-8°
(Clarke's Tables of Specific Gravity [new ed.],

24). V.D. varies from 6. 165 at 320* to 6. 80 ftt

1000°-1300° {v. infra). Crystallises in hexagonal

forms a:c= ljl-235, Nordenskiold (v. Bammels-
berg's Hand, der Krystal.-physikal. Chemie, 1,

260). H.F,[Fe,Cl»]=-- 96,040; [FeCr'',Cl] = 13,990;

[Fe,Cl^Aq] = 127,720 ;
[FeCl^Aq.Ol] = 27,770 (Th.

3, 293).

Occtmrence.—In the craters of volcanoes.

Formation.—1. By beating Fe in a stream of

CI.—2. By heating FeOL, in CI.—3. By strongly

heating FeCl^ in a wide-mouthed vessel ; Pe^O,
remains and FeClj sublimes.—4. By passing HCl
over strongly heated amorphous Fefi, (Deville

a. Troost, C. B. 45, 821).—5. By heating a mix-
ture of calcined FeSO^ with CaCl^ or NaCl. The
product obtained by boiling down a solution of

Fe^O, in HCl always contains oxyohloride.

Preparation.—Fine iron-wire is strongly

heated in a hard-glass tube in a stream of dry
CI, and the product is sublimed in the same gas.

To prepare a solution of FeCl,, hydrated
Fe^Oj is dissolved in hot HClAq, the solution is

decanted, CI is passed in until E^FeCys ceases to

give any trace of blue colour, and excess of CI is

removed by warming ; or 2 parts warm HClAq
are saturated with Fe (filings or wire), to the
clear decanted liquid 1 part HClAq is added, the
liquid is warmed and HNOjAq is added little by
little until all FeClj, is oxidised to FeCl, ; excess of

HNO3 is removed by evaporation with a little

HClAq. Qeisslei(Ar.Ph. [2] 58, 159) recommends
to evaporate the ferrous solution to S.G. 1-3 at
17° and then to add HNOjAq to the cold solution,

when oxidation proceeds rapidly.

Properties.—^By slowly cooUng the vapour,
FeClj condenses in hexagonal crystals which
appear very dark red by transmitted, and green-

ish by reflected, light (Deville a. Troost, G. B.
45, 821). As ordinarily prepared FeClj forms a
brownish-black crystalline mass. Volatilises at

somewhat over 100°. Melts at 306°-307° in a
sealed tube (Carnelley a. Williams, 0. J. 87, 126).

Deliquescent; cone, solution in water is dark
brown and somewhat viscid ; it becomes limpid
and yellow on dilution ; a very dilute solution is

colourless when cold {v. Beactions, No. 4).

Franz (/. pr. [2] 5, 283) gives the following
table showing S.G. and percentage composition
ofFeCl3Aqatl7-5°:—

S.&.

1-0146

1-0292

1-0439

1-0578

1-0734

1-0894

1-1054

1-1215

1-1378

1-1542

P.C.

Fed,
2
4
6
8

10
12
14
16
18
20

S.O.
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easily decomposes in sunlight with formation of
FeClj.

Molecular weight of gaseous ferric chloride.—
Deville a. Troost (O. B. 45, 821) found the V.D.
of ferric chloride at 440° to be 162-7; this
corresponds to the formula FejCl,. Grunewald
a. V. Meyer {B. 21, 687) made a series of deter-
minations of V.D., in an atmosphere of N, with
the following results : 151-75 at 448° (mean of 4),
138-5 at 518° (mean of 3), 121-3 at 606° (mean
of 6), 78-66 at 750° (mean of 2), 71-2 at 1036°,
77-6 at 1077°, 74-3 at 1300°. These numbers
geem to indicate a gradual resolution of mole-
cules of PeoCls into FeClj ; none of the results,
however, agrees exactly with the value calculated
for FeClj (81-005), but this was to be expected,
as G. a. M. showed that even at 518° ferric
chloride is partially resolved into FeClj and 01
in an atmosphere of N. According to Friedel a.

Crafts (0. B. 107, 301) ferric chloride is not dis-
sociated at 440° in an atmosphere of CI ; F. a. C.
made a series of determinations of V.I), in CI,

using a modification of Dumas' method; the
results are appended :—165-1 at 321-6°, 180-4 at
325-2°, 174-2 at 356-9°, 171-5 at 357°, 168-7 and
163-5 at 442-2°. These values are all somewhat
greater than 162-1, the value required by the
formula Fefil^. The most probable conclusion
from all the results seems to be that at high
temperatures, o. 700° and upwards, the vapour
of ferric chloride consists of molecules of FeCl,,
but that as temperature falls these molecules
are mixed with more complex molecules, some
of which at any rate have the composition FcjCIj
(c/. Young, N. 39, 198).

Beaotions.—1. When FeClj is heated in oxy-
gen, Fe^O, and 01 are produced (c/. Schulze,
J.pr. [2] 21, 407).—2. Heated in hydrogen, PeClj
is formed^(W6hler, A. Suppl. 4, 255).—3. Heated
in wateWvapowr, FcjOj and HOI are formed.

—

4. FeOlj dissolves in water ; the cone, solution

is a syrupy dark-brown liquid, becoming yellow
on dilution, and colourless when very dilute and
cold. By heating FeCl^Aq, colloidal soluble

FejOj.a;H20 and HCl are produced ; fairly cone.

FeCljAq forms oxychlorides, Fe^Os-iBFeClj, at o.

100°, and at higher temperatures FcjOs is

formed. The amount of decomposition and the
composition of the products depend on the con-
centration of the solution and the temperature ;

very dilute solutions, c, 30,000 water to 1 FeClj,

are decomposed with formation of colloidal

soluble ferric hydrate even without warming
(c/. Iron, hydrated oxides or hydroxides of,

p. 59). Kreeke (J. pr. [2] 3, 286) gives the

following table {cf. Tiohborne, 0. N. 24, 123, 199,

209, 230; 25, 133; Miiller, /. 1873. 40; Fous-
sereau, C. B. 103, 42) :—

FeClaAq containing ^ p.o. FeClj or less is de-
composed by light at 5°-6° (Kreeke, I.e.). When
FeCljAq is heated in a sealed tube to 250°-300°
it decomposes to Fe^Oj and HOI (Senarmont,
G. B. 32, 762). From a very dilute cold colour-
less solution of FeOlj, K^FeOyjAq ppts. a pure
blue pp., and NaCl produces no change. If the
solution is heated it becomes yellow, and contains
soluble ferric hydrate and HCl. From this solu-
tion KjFeCyjAq ppts. greenish-blue solid, and on
addition of NaOl a soluble ferric hydrate sepa-
rates, which, after long contact with NaClAq,
becomes insol. in water (Debray, 0. B. 68, 913).
Evaporation of FeOljAq is accompanied by evo-

'

lution of some HCl ; the residue contains oxy-
chloride or hydrated oxide. FeOl, is not volati-
lised from violently boiling PeOljAq containing
HCl (Fresenius, Fr. 6, 92). G.Wiedemann con-
nects the decomposition of FeCljAq, and also of
other ferric salts,with thedifferentmagneticbeha-
viour of coUoidal soluble Fe^Og.x'H.fi, and that
hydrate which remains in combination with the
acid ( W. 5, 45).—5. FeClj dissolves in alcohol or
ether. An ethereal solution mixed with alcohol
and allowed to stand in sunlight loses its yellow
colour, and FeOl^ and chlorinated derivatives of

alcohol and ether are formed.—6. An aqueous
solution of FeClj is readily reduced to Fed,, e.g.

by As, Sb, Bi, Fe, Pb, or Zn ; also by finely-

divided Pt, more slowly by Pd and Au {cf.

BSohamp, 0. B. 52, 757 ; Saint-Pierre, 0. B. 54,

1077). Also reduced by stannous chloride, sul-

phuroiisadd, or sulphuretted hydrogen ; hydriodio
acid reduces dilute FeCljAq slowly {v. Mohr, A.
105, 53). Many organic compoipida also reduce
FeCljAq, especially in sunlight, e.g. alcohol and
ether, or tartaric acid (v. Schoras, B.Z, 11;
Poitevin, 0. B. 52, 94).—7. A very little FeOl, is

said to be formed by passing hydrogen for 48
hours through FeCljAq (Brunner, J. 1864. 125).—
8. FeClj dissolves freshly ppd. ferric hydrate
forming oxychlorides (g. ».).—9. When FeOljAq
is dropped into solution of potassium nitrite, in

an atmosphere of COj, brisk evolution of NO pro-

ceeds, and a pp. of soluble ferric metahydroxide,
Fe203.H20, separates (Pesci, Q. 18, 183).—
10. PeCljAq reacts with potassium iodide to

form FeClj, I, and KCl; probably Fel, is at

first produced, and is then resolved into Fel^
and I, and then the Felj reacting with unchanged.
FeClj forms FeOl^ and I {v. Carnegie, C. N. 60,

87).—11. When electrolysed, cone. FeCljAq gives

FeClj at the negative, and 01 with a little at

the positive, electrode.

Combinations.—1. With watertoformvarious
hydrates : (1) FeOl3.6H20

;
yellow solid, formed

by dissolving 100 parts FeCl, in 63-5 parts H^O
(S.G. of solution 1-67 at 25°) ; or by slowly eva-

p.o. Feci,
in solutloa.

P.O.

32
16
8
4

•6

-25

•125

•0625

Foimation o{ Grraham's
colloidal hydrate

100-°130^

100-120 1 FeClj re-formed
on cooling

FeClj not re-formed
on cooling

Pormatioa of colloidal hydrate Formation of Formation
of P. de Saint-aUles

100-130

oxychlorides

over 100

90
87

at Fe.O,

14°0-

120
110
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porating PeCI.,Aq on the water-bath, and allow-

ing to crystallise ; or by exposing FeClj to the

air (Mohr, A. 29, 173) ; or by passing HCfl over

commercial ferrio chloride, filtering the liquid

which forms through glass wool, and evapora-

ting overKOHm«acj«) (Engel, G. B. 104, 1708)

;

melts at 35-5°, and solidifies again at 28° (Ord-

way, Z. 1866. 23). (2) 2B'e01s.6HjO ; reddish

tablets, melting at 31°, formed by melting the

hexahydrate, warming to 100°, for some hours,

and cooling slowly (Engel, 2.c.); or by evapo-

rating PeOljAq to a syrup (S.G. o. 1-6), with

addition of a little HClAq, and crystallising

(Fritzsehe, J. pr. 18, 479 ; Gobley, J. Ph. [3] 5,

301; 25,259). According to Wittstein (iJ. P. [2]

36, 30) and Ordway (Z. 1866. 23), the hydrate

thus obtained is FeClj.SHjO. The hydrate
2E'eCl,.5H20 is said to be formed by placing

I'eCl3.6H20 over H^SO, -, the hexahydrate at first

liquefies and then loses water.—2. With hydrogen
chloride and water, to form FeCl3.HCl.2H2O

;

thin, transparent, amber-yellow laminffi, formed
by passing dry HCl gas over 2FeCl3.6H20, satu-

rating the liquid thus produced with HCl at 25°,

and cooling to 0° (Engel, C. B. 104, 1708; Sa-
batier, Bl. 1881. 197).—3. With ammonia, to

form FeClj.NHj. When heated, this compound
partly sublimes, and is partly decomposed, giving
FeCL,.—4. With phosphoric chloride, to form a
brown fusible compound, FeCl3.PCl5 (Weber, J.

pr. 76, 410).—5. With hydrocyanic acid, to form
a brown liquid, which then crystallises to
PeCl3.2HCN (Klein, A. 74, 87).—6. With cyano-
gen chloride, but the compound has not been ob-
tained pure {v. Klein, l.c.).—7. With nitrosyl
chloride, to form PeClj.NOOl ; a dark-coloured,
very deUquescent mass, obtained by placing dry
FeCljin the fumes of agua regia placed over CaCl^
(Weber, J.jw. 89, 152).—8. y^iVaalkaU chlorides,

to form PeCl3.2MCl.HjO ; M= K, Na, Bb, NH^.
The NHj compound forms garnet-red crystals

;

by evaporating mixed solutions of the consti-
tuent salts. The crystals arerhombic according
to Fritzsehe (J. pr. 18, 484), dimorphous accord-
ing to Genth (J. pr. 71, 164). The double com-
pounds FeCl3.2MCl.HjO are all decomposed by
water. The K salt is described by Fritzsehe
(J.pr. 18,483), the Na salt byDeville (0. R. 43,
970), the Eb salt, said to be FeOla.SBbCl, by
Godeffroy (Ar. Ph. [3] 9, 343). According to
Kremers (J. pr. 55, 191), a compound of the form
FeCl3.2MCl.HjO, in which M is partly K (12-1
p.0.1, partly Na (-16 p.c), and partly NH, (6-2

p.c.),isfoundincertainvolcaniccraters.—9. With
thallium chloride, to form PeCla.STlCl (WShler a.
Ahrens,il. 144, 250).—10. With magnesivm and
heryllmm chlorides, to form PeOl3.MOlj.HjO;
formed by adding MgOlj or BeClj to a cone, hot so-
lution of PeCl3inHClAq (Neumann, 4.244, 328).

Febeoso-fekbio chlobide Pe3Clj(PeClj.2FeCl3).
When Pe,Oj.HjO is treated with a little HCIAq,
FeClj goes into solution, and PcjOs remains;
but Fe,04.HjO dissolves wholly in considerable
excess of cone. HCIAq. When the solution is
cooled and placed in vacuo over H-SO., yellow
raystals of Fe^Clj.WHjO are said to separate
(Lefort, C. B. 69, 179). The crystals are deli-
giesoent

; at 50° they lose water ; heated to 90°
HOI is given off and absorbed ; by warming an
aqueous solution of the crystals, FeOLand FeCl.
are formed. '

Iron, cyanides of. No cyanides of iron have

been isolated, but ferri- and ferro-cyamdes are

numerous ; v. vol. ii. pp. 332, 334, 338.

Iron, ferricyanide and ferrocyanide of, v.

vol. ii. pp. 334 a. 338.

Iron, fluorides ot Two fluorides of Pe are

known, PePj and FeP,. The former is pro-

duced by dissolving Pe in HPAq, the latter by
dissolving PejOj.ccHjO in HPAq.

Febbous fluobide PePj. Small green crystals

of this composition separate from a solution of

Pe in HPAq (Scheurer-Eestner, A. Ch. [3] 68,

472). By careful heating, FeFj is obtained as a
white solid. FePj is nnohanged by heat ; the
hydrate is partly decomposed to HP and Pej03.
Slightly sol. in water, more easily on addition of

HP. The double salt FeFj.2EF is a green

pp., obtained by adding KFAq to FeSO^Aq;
the salts PePj.KF.2HjO, FeFj.2NH,P, and
PePj.NH4F.2H2O are described by Wagner (B. 19,

896). The SiZico^Moriiie FePj.SiF4(=PeSiP<,)
is said to be formed as blue-green crystals by
dissolving Pe in HjSiFeAq and crystallising

(Wurtz, Dictionnaire, i. 1408).
Febbic fluobideFeF,. Crystals of the hydrate

2FeP3.9HjOareobtainedbydiBsolvingFe20,.a!H20
in HFAq and evaporating, or by oxidising FeF,
in HFAq by HNOj. The crystals are yellowish
according to Berzelins, colourless according to

Scheurer-Kestner (A. Ch. [3] 68, 472). At 100"

3H2O is removed ; at higher temperatures Hp
and HP escape. By heating the salt dried at
100° in a Pt crucible colourless crystals of FeF,
are formed on the surface of the mass, isomor-
phous with AlP, (Deville, C. B. 43, 970). Slowly
dissolved by water ; addition of NH,Aq ppts. the
oxyfluoride 3PejO3.2PeF3.4HjO. PeP, forms
double salts with E, Na, and NH^; these
are obtained by adding FeFjAq to solutions of
the alkali fluorides ; the salts described are
FeFj-SKP (Berzelins; Wagner, B. 19, 896);
2PePs.4EF.H2O (Nickl^s, Z. 7, 480) ; PeF,.3NaF
(B.; W., I.C.); FeF3.2NaF (Nicklfis, J. 1869.
268) ; PeP,.2NH,P (N., Z.c), to this salt Marignao
gives the formula FePs.SNH^F {A. Ch. [3] 60, 306).

Iron, haloid compounds of. Iron readily
combines with the halogens. With each halo-
gen, two compounds are formed, ferrons FeXj
and ferric PeXj ; ferrio iodide, however, has not
been isolated with certainty; the compound
FejCls, corresponding to FejO,, also perhaps
exists. The only compounds Biat have been
gasified are ferrous and ferric chloride. The
former has the molecular formula FeOL at
1300°-1500° ; but there are indications of the
possible existence of molecules of PojCl, at
lower temperatures ; the latter appears to exist
as a gas both as PcjCljand Fed,. The haloid
compounds of Pe are soluble in water ; solu-
tions of PeBr3 and PeCl, are decomposed by
much water; the compounds all form several
double compounds with the chlorides <feo. of
the more positive metals.

Iron, hydrides of. No definite hydride of
Pe has been certainly isolated, but there are
several indications of the existence of a com-
pound or compounds of Fa and H. Pe heated
to redness absorbs about -46 vols. H (Deville a.
Troost, C. B. 57. 965 ; 59, 102). Electrolytically
deposited Fe contains H along with N, CO, and
COj (Lenz, P.Erganzhd. 5, 252; cf. Meidinget.
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D. P. 3. 163, 283; Chandler-Eoberts, O. 2^.

81, 137). Iron wire takes up H when im-
mersed in dilute H^SOjAq (Johnson, Pr. 28,
168 ; Reynolds, 0. N. 29, 118). According to
Gailletet (C. R. 80, 319) Fe ppd. electro-

lytically from neutral FeCljAq containing
NH,01 gives off 235-238 vols. H when heated
in vacuo. Observations on the supposed
existence of a gaseous hydride of Fe were made
by Thomson, Dupasquier (C. R. 14, 511), and
Beinsoh(<7'. 1858.190). The non-existence of such
a gas was proved by Fresenius a. Sohlossberger
(A. 51, 415) and by Brlenmeyer (2f. J. P. 9,

97). Thoma has investigated the conditions
under which H is absorbed by Fe {Z, P. O. 3,

91). He finds that when Fe is made the negative
electrode in a voltameter, or when it is placed
in dilute H2S0iAq, it absorbs much H, but that
Fe placed in an atmosphere of H does not
absorb any of that gas; a certain portion of

the H absorbed is given off again on exposure
to air or immersion in water, the rest of the H
is more firmly retained by the Fe. According
to Wanklyn a. Carius {A. 120, 69) when Fel^
reacts witii ZnEt, in presence of ether, various

gases including C^H^, C^H^, C^H,,, and H are

evolved, and a metal-Uke powder remains,
Vhich, after washing with ether, is decomposed
iy HjO giving H and a mixture of H and FeO.
They regard this powder as a hydride of Fe,

perhaps FeH,, but no analyses are given.

Iron, hydrated oxides or hydroxides of.

CSompounds with water of each of the three

oxides of iron are known. The compositions of

the various hydrated oxides are differently

represented by different chemists ; they appear
to vary with small changes of conditions, so that

it is impossible to say whether all the bodies

described are true hydrates or not. The readi-

ness with which most of the hydrated oxides

nndergo change of composition points to their

being- hydrates, i.e. compounds of water, rather

than hydroxides, i.e, compounds of OH. Tho'msen
(Th. 3, 293) gives the thermal data:-[Fe^ 0«,

8ffO] = 191,150; [2FeO-H^ O, H^0] = 54,590;

[Fe, 0, ffO] = 68,280; [PeO^ff, H2S0«Aq] =
24,920 ; |Te^0«H»,3H-S0'Aq] = 33,840.

Only one hydrate of ferrous oxide, FeO.H^O,
appears to exist ; but it is doubtful whether any
hydrate of this oxide has been obtained free

from hydrates of Fe^Oa. Descriptions are given

of two hydrates of ferroso-ferric ooeide, viz.

"SefiiM-P and Fea04.4H20 ; but here again there

is great doubt as to the composition of the sub-

stances described as definite hydrates. Many
hydrates of ferric oxide have been obtained;

the following are known as minerals (M = Fe^Os):

M.H2O, M.2HjO, M.aH,0, 2M.HjO, 2M.3H;0,

3M.5H2O i
the following are said to have been

obtained artificially : M.HjO, M:.2HjO, M.3H2O,

2M.H2O, 2M.3HjO ; many of these appear to

exist in differentmodifications each distinguished

by special properties ; broadly they fall into two

classes, those which are insoluble in water, and

those which dissolve in water.

HyDBATB OP FERB0D8 oxiDK FcO.H^O. The

white pp. obtained by adding air-free~'KOHAq to

an air-free solution of a ferrous salt, and wash-

ing out of contact with air, is probably FeO.H^O.

To obtain the pp. nearly free from ferric oxide

Bchmidt (A. 36, 101) ppts. in a closed flask,

allows pp. to settle, draws off water by a syphon,
carefully pours warm water which has been boiled
for some time on to the surface of the cold water
in theflask, withdraws water by a syphon, &c. ; he
then quickly transfers the moist pp. by a syphon
to a retort containing ether, and having attached
to it a long glass tube dipping under Hg, the
ether covers the pp. and drives the air out of the
retort ; on warming, the water-vapour and con-
densed water escape through the Hg. When
the ether is removed,and the retort is cold, dry
air-free H (not 00^, as the hydrate combines
with this gas) is passed through the apparatus,
and portions of the solid are transferred in an
atmosphere of H to small wide-mouthed
stoppered tubes. Dried in this way, the hydrate
is a pale-greenish, friable solid, which rapidly
oxidises and glows in the air.

A. de Schulten (C. B. 109, 266) states that
FeO.H^O may be obtained in green six-sided flat

prisms, which almost instantly become red in

air, by mixing 5 grams FeGl, dissolved in 100 0.0.

air-free water, and 200 c.c. NaOHAq, containing
20 grams NaOH, in a flask filled with coal gas,

heating, and allowing to stand for 24 hours.

According to Bineau (C. B. 41, 509) ferrous

hydrate is soluble in c. 150,000 parts water.

Ferrous hydrate is very easily oxidised; it is

therefore an energetic reducer, e.gr. it reduces

salts of An, Ag, and Ft, and also HIO^Aq. It

dissolves in acids to form ferrous salts FeX,

;

X=N03,?5« ?2i, &o. (c/. Ferrous oxide,

under Iron, oxides of).

Hydbaies of febboso-febbio oxide

FeaO^.HjO and Fe304.4H30 ; composition of both
doubtful. Hydrates of Fe^O, are produced by

ppg. a mixture of equivalent quantities of a
ferrous and ferric salt by alkaU, and also by
digesting ppd. Fefia-xBfi with Fe. The black

powder obtained by Wohler {A. 28, 92), by ppg.
a mixture of equivalent parts of ferrous and
ferric sulphates by slight excess of NHjAq,
boiling, washing by decantation, and drying

under 100° is said by Lefort (C. B. 69, 179) to

be Fe30j.4H20. By ppg. a mixture of equivalent

quantities of a ferrous and ferric salt by hot

cone. KOHAq, Lefort (l.c.) obtained a hydrate

more stable than that got by using Ii[H,,Aq

;

to this hydrate he gives the formula iee„Of.Jifi.

The black hydrate obtained by digesting

Fe203.a!H20 with Fe under water does not seem
to have been analysed {v. Preuss, A. 26, 96),

Ferroso-ferric hydrates are described as brown-
black, magnetic, brittle, powders ; when heated

out of contact with air they give FcjOj; heated
in air, Fe^O, is produced. Ferroso-ferric hy-

drates dissolve in acids to produce mixtures of

ferrous and ferric salts ; in some cases definite

salts of the form FcjX,, X = SO4, &c., are formed,

according to Lefort (0. B. 69, 179) (c/. Ferroso-

ferric oxide, under Iron, oxides of).

Htdbates of febbic oxide, a great many
supposed hydrates of Fe^O, have been described,

but there is much doubt as to the composition

and properties of definite hydrates of the form
Fe^Oj-irHzO. The following occur as minerals,

the compositions of which more or less ac-

curately agree with the formulas :

—

limonite

Fe,03-2H„0, Fej03.3HjO, and 2FejO,-3H30j
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gOtUU PeA-HaO; turgite 2FB.fl3.Ufi and

BFefls-BUfi. According to Bamsay (C. J, 32,

395), and Bresoius {J.pr. [2] 3, 272), the pp. ob-

tained by adding alkali to a feiric salt, either

hot or cold, washing, and drying at 100°, is

FejOj-HjO ; by ppg-FeCljAqwith NHjAq,washing
first with water and then with alcohol and ether,

and drying at 100° the hydrate Fefls.2B.fi is

obtained, according to Brescins {l.c.). Witt-

Btein (O. C. 1853. 367) says that the hydrate

obtained by ppg. a ferric salt by NHsAq, wash-
ing with cold water, and drying at a gentle heat,

or at 100° for a short time, is Pe203.3H20. The
experiments of Oarnelley a. Walker (O. J. 53, 89)
on the dehydration of ppd. Fefi,.xB.fi through
a range of temperature showed that the pp. after

drying at 15° for 18 days contained more water
than is required by Fe20,.5H20, that when
heated to 65° the residue had the composition

Fefis-SHfl, but that water was gradually and
continuously given off from 15° upwards until

Veflg was formed at 500°; the composition,

however, remained constant from 385° to 415°,

and corresponded with the formula lOFe^Os.HjO.
Van Bemmelen {B. T. 0. 7, 106) has examined
the composition of the colloidal pp. by adding
NH,Aq to FeCljAq ; his experiments, which
were very extended, showed the great readiness

with which the ratio of Fe^Osto H^O varies ; e.g.

exposed to air for a year the composition became
constant with the ratio Fe20s:4 or i-lRfl;
after 4 months in dry air the ratio was
Fe20,:l-6H20 ; heated to 100° in dry air the
ratio was Fe^Oj: 'OOH^O ; the same sample kept
for 6 years in a closed flask and then heated to
15° until constant gave Vefi^-.Hfi ; at 100°

FeA: •45H2O ; between 100° and 300° the final

state was FejO,: 25H2O ; and so on. Besides
the papers referred to above on the composition
of ppd. Feflg.x'Hfl, the following are of im-
portance :—Lefort {J. pr. 54, 305) ; P. de Saint-
Gilles (J.pr. 66, 137) ; Schafiner {A: 51, 177)

;

Muck (Z. [2] 4, 41) ; Davies (C. J. [2] 4, 69) ;

Tommasi (B. 12, 1929, 2334).
The monohydrate Fefl^.Rfl is said to be

obtained : (1) by adding NaOHAq and KClOAq
to boiUng PeSO^Aq, washing, and drying at 100°
(Muck, Z. [2] 4, 41); (2) by keeping ppd.
¥efli,.xHfi in contact with boiling water for 6-8
hours (P. de Saint-Gilles, A. Ch. [3] 46, 47)

;

(8) by repeatedly melting NaOH in a cast-iron
vessel and washing (Brunck a. Grsebe, B. 13,
725) ; (4) by keeping ppd. Pe.,Oa.!i;Hi,0 under
water for many years at the ordinary tempera-
ture (Sohiff, 0. O. 1860. 1768). This hydrate
also occurs native as gSthite. PeA-HjO is
described as a dark-red powder; slowly dis-
solved by dilute warm HOlAq, H^SO^Aq, or
HNO3 ; insol. in cold cone, acids. The mono-
hydrate obtained by Brunck a. Graibe was in
the form of small tabular, brownish-violet,
hexagonal crystals; S.G. 2-91. Gbthite forms
rhombic crystals, S.G. 3-8 to 4-2. The mono-
hydrate obtained by P6an de Saint-Gilles, by
keeping 'Eefi,.xnfi in contact with boiling
water for 6-8 hours, is described as a brick-red
powder, scarcely acted on by cone, boiling
HNOjAq, slowly dissolved by cone, hot
HCIAq

; it dissolves in dilute HNOsAq,
HOlAq, or acetic acid, forming a red liquid
which appears clear by transmitted, but

turbid by reflected, light, and is ppd. by a Very

small quantity of an alkali salt; on addition of

cone. HNOsAq or HCIAq, this solution gives a

red pp. which dissolves on adding water. This

modification of FezO,.HjO does not form Prus-

sian blue with KtFe6y„ and acetic acid.

The dihydrate Fe20a.2H20 is said tobeob-

tained by ppg. cold PeSO,Aq by NaOHAq and
KOlOAq or HzO^Aq.washing, and drying at 100°

(Weltzien, A. 138, 129 ; Muck, l.c.). This hy-

drate also occurs native as Umomte.
'rhehydrates2Ti'efls.H.fia.ni2Fefl,.SB.fi

are said to be formed by the action of water on
ppd. PejOs.a;H20; the first by boiling for 100

to 1,000 hours, Davies (0. /. [2] 4, 66) ; the second

by long-continued action of water at the or-

dinary temperature (Wittstein, Ar.Ph. 74, 158),

or, crystalline, by freezing Fefi3.xBifi suspended
in water (Limberger, 0. C. 1853. 783). By heat-

ing any of the hydrates in sealed tubes FcjO,
is eventually produced (S^narmont, O. B, 32,

762).

Muck (Z. 1868. 41) thinks that the ferric

hydrates obtained by oxidising ferrous hydrate

or carbonate in air differ essentially in properties

from the ferric hydrates obtained directly from
ferric salts. Tommasi {Bl. [2] 38, 152 ; T. a.

Pellizzari, Bl. [2] 37, 196) arranges the ferric

hydrates in two classes: the red hydrates ob-

tained by ppg. ferric salts by alkali, and the

yellow hydrates obtained by oxidising hydrates

of PeO or FejOj, or by oxidising FeCOj.
Ferric hydrates give up to readily oxidised

compounds such as SOjAq, SnClzAq ; in contact

with decaying organic bodies the hydrates part

with 0, but again take it up if exposed to air;

they absorb gases e.g. NH3 and COj {v. Eein-
hart, Fr. 7, 187). They dissolve in acids to

form ferric salts FeX., X= NOa S0„ PO,
"2~ IT

il &c.

These hydrates when freshly ppd. also dis-

solve in FeClaAq forming oxychlorides (g. v.)

{v. Ferric oxide, under Iron, oxides of, p. 62).

Soluble fekbic htdeates. A modification
of FejOj.HjO soluble in water was prepared by
P. de Saint-Gilles in 1855 (A. Ch. [3] 46, 47)*
Ordinary ppd. FejOs.a!H20 is dissolved in acetic

acid, the solution is heated to 100° for a long
time in a closed vessel ; the blood-red colour of

the liquid changes to brick red, the liquid appears
opalescent in reflected light, and the taste is no
longer metallic but merely that of acetic acid

;

on now adding cone. HCIAq or HNOaAq, or the
merest trace of H2Sp4Aq or an alkali salt, the
whole of the Fe is thrown down as a brown-red
curdy pp., which, when dried on a porous tile,

appears as a brown, lustrous, varnish-like solid,

having the composition Fe203.H20. This modi-
fication of ferric hydrate, sometimes called/emc
metahydrate, is insol. in cone, acids, but dissolves
easily in water, forming a deep-yellow, opales-
cent, tasteless liquid, unchanged by K^PeOy,, or
KONS. Traces of H^SO^ or alkaU salts, and also
cone. HCIAq or HNOsAq, ppt. the hydrate from
its aqueous solution. The same hydrate has
been obtained by Soheurer-Kestner by prolonged
heating an aqueous solution of basic ferric ni-
trate in a sealed tube at 100° (O. B. 48, 1160);
also by Debray by heating dilute FeClaAq to 100°
(0. B. 68, 913 ; ef. Ferric chloride, Beactiont,
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No. 4, p. 65). Another soluble modifloation of

ferric hydrate, sometimes oaJled cHalysed or col-

loidal ferric hydrate, is obtained by dialysing a
solution of PeOl, containing Fefi3.xB.fl so long
as thedialysate contains HOI (Graham, Tr. 1861.
183). The solution is prepared by digesting
FeCljAq with ppd. FejO,.3iRfl, or by adding
(NHJjOOaAq to FeOljAq so long as the pp. dis-

solves on stirring ; the solution should contain
4-S p.o. of solid matter, and have 5-6 equivalents
of ferric hydrate in it. After dialysis a deep-red
liquid is left on the dialyser ; this liquid gela-

tinises by exposure to the air for some days, or
by traces of H2SO4, alkalis, alkaline salts, but
not by HOI, HNOj, or acetic acid ; the jelly-like

mass thus obtained slowly becomes insol. in

water, and is then sol. in dilute acids ; it appears
to be changed to the ordinary Fefl^-xBLfl (Gra-
ham, Z.e.; ef. Shnttleworth, P%. [3] 8, 545 ; Bec-
qnerel, A. 126, 208).

Erecke (J.pr. [2] 3, 286) has examined the
formation of soluble ferrichydratesfromFeOljAq.
Formation of the colloidal hydrate occurs in

FeCljAq containing ^ to | p.o. FeOl, at ordinary
temperatures ; solutions containing 8 to 32 p.c.

must be heated to above 100° in closed tubes ; on
cooling the more oonc. solutions (if not heated
too long and too highly) re-formation of FeOl,
occurs, but in solutions of less than 1 p.o. the
base and acid remain uncombined on cooling. If

a solution containing less than 1 p.c. is boiled

for some time formation of ferric metahy-
drate begins, and after a time the hydrate is

ppd. as an orange-yellow powder. A table

showing the various products obtained by heating
solutions of FeOljAq of different concentrations

to different temperatures is given under Ferric

chloride, BeacUons, No. 4 (p. 55).

Iron, iodides of. Only one iodide of iron,

Felj, has been isolated with certainty.

Fekbous iodide. (Proto-iodide of iron.) Felj.

H.P. [Fe,P,Aq] = 47,650 {Th. 3, 294). Fe and I

combine by rubbing together with or without

water; Fe and I heated together form a crystal-

line grey mass which melts at 177° (Carius a.

Wanklyn, A. 120, 69). According to De Luca,

Felj is white, but goes green on addition of

water (O. B. 55, 615). Green deliquescent

crystals of Fel2.5HjO, S.G. 2-873, are obtained

by digesting 1 part Fe filings with 3-4 parts I in

presence of water, adding Fe filings, evaporating

out of contact with air, and filtering. Fel„

especially Fel^Aq, rapidly absorbs with for-

mation of oxyiodide (2. v.). Addition of sugar-

syrup to Felj renders the solution more stable.

HjOjAq decomposes Felj vrith formation of

FajOj.aiHjjO and separation of all the I. Fel^Aq

dissolves I ; addition of EjOOj to a solution con-

taining 3Fel2:2I forms KI and ¥Bfli.xH.fl ; the

solution may contain Fcjlg.

Fereio iodide. (?Fel3.) This iodide has not

been isolated ; it is probably contained in a solu-

tion of Felj to which I is added in the ratio

Fel^:!. Fel^Aq containing I is separated by

heating to Felj and free I. Fleury (/. Ph. [5]

16, 529) says that the action of I on Fe in pre-

sence of water soon ceases if the temperature is

kept down to 15° ; on filtering, only Fe is ob-

tained ; if, however, the mixture is boiled the

red colour of the liquid disappears and a con-

siderable quantity of Fe^O, is found in the re-
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sidue. A large excess of I is required to dis-
solve all the Fe, and a large excess of Fe is re-
quired to convert all the I into Felj. F. sup.
poses that Fels is at first formed and is then
ttecomposed by the heat to Fefl, and HI, and
the HI then acts on the free Fe forming I?Ij
Mohr observed that a very dilute solution of
FeOl, (1 in 12,300) gives a blue colour on addi
tion of starch and KI only after a considerable
time {A. 105, 53). Nickl^s found that a solu-
tion of 'Eefls.xB.fl in HIAq in presence of ether
did not at once give a blue pp. with KjFeCy,
{A. Ch. [4] 5, 161 ; c/. Ordway, Am. S. [2] 26,
197). A solution made by digesting 126 parts I
with sufficient iron, filtering, and adding 63 parts
I, gives an apple-green pp. on addition of 201
parts citric acid previously neutralised by alkali

carbonate (Oreuse, Ph. [3] 3, 953). According
to Oarius a. Wanklyn (A. 120, 70) if Fe is heated
with excess of I until a httle I is vaporised, and
the mass is allowed to cool in a covered crucible,

I is suddenly evolved, and the residue consists of

Felj.

Iron, nitrides of. A nitride of Fe, FejNj,
is found as a silver-Uke lustrous deposit in the
lavas of Etna (Silvestri, P. 157, 165) ; heated in

H it yields Fe and NH,. Finely-divided Fe,

prepared by heating ferrous oxalate or reducing
Fe^Oj by H, takes up about 2 p.c. N when heated
in N (Geuther a. Brieglet, A. 133, 228 ; Bog-
stadius, J. pr. 86, 307 ; Bemsen, Am. 3, 134).

By heating Fe in NH, the Fe increases in weight
^2-13 p.c. and becomes brittle (BerthoUet, O.A.
30, 378). By electrolysing a mixture of NH^Ol
and a ferrous salt a lustrous deposit is obtained,

supposed by Kramer to be a nitride of Fe with
1-5 P.O. N (Ar. Ph. [2] 105, 284), but said by
Meidinger (D. P. J. 163, 283) to be an Fe-NH^
amalgam. A nitride (or nitrides) of iron seems
to be produced by heating FeClj or FeClj in

NHj. The product is a brittle, grey-white,

solid ; heated alone it gives N and Fe ; heated

in H it gives NH3 and Fe; it is slowly and
partially decomposed by boiling water ; sol.

in acids with formation of H, ferrous and NH,
salts ; not acted on by 01, Br, or I in presence of

H2O at ordinary temperatures, but when heated

ferric and NH, salts are formed, and H, and
probably also N, are evolved. The formula

Fe^Nj agrees with most of the analyses ; the

formula FcjN^ was given by Stahlschmidt {P.

125, 37; cf. Eogstadius, J.'^. 86, 307 ; Fremy,
O. B. 52, 321).

Iron, nitroprnsside of, v. vol. ii. p. 840.

Iron, nitrosulphides or nitrososnlphides of.

In 1858 Eoussin obtained a salt by the reaction

of NHjHS and KNO^ on FeCljAq, which con-

tained Fe, but in which Fe could not be detected

by the ordinary tests (A. Ch. [3] 52, 285).

Proozinsky (A. 125, 302) obtained the same com-
pound by adding NH^HS to a solution of a

ferrous salt saturated with NO. A similar salt

was obtained by Pavel by using K^S in place of

NHjHS (B. 12, 1407). By treating these salts

with alkali others were obtained more or less

closely related to the original salts. The com-

pounds thus obtained were analysed and ex-

amined by Eoussin (Z.c.) , Proczinsky (Z.c), Rosen-

berg (S. 3, 312 ; 12, 1715), Demel (B. 12, 461),

and Pavel (B. 12, 1407, 1949 ; 15, 2600). Eoua-

sin's analyses of the compound formed by using
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NH,HS led to the formula Fe3S,H2(NO), ; to the

game compound Proozinsky gave the formula

Pe3S3(NO)j.2H„0 ; and Eosenberg assigned the

composition FeBS5(NO),„.4H;jO. In his second

p%per E. showed that the compound prepared b^

using KjS contained K ; this was confirmed by

Pavel. All the observers admitted the presence

of the NO group in the^e compounds.
Pavel (B. IS, 2G00) has given an account of

the compounds of which Eoussin's salt is the

type, and has indicated what appear to be their

relations to other compounds of iron. As the

compounds contain the group NO in addition

to S they are better called nitroso- than nitro-

sulphides. Pavel regards the nitroso-sulphides of

Fe as salts of acids, the acidic radicles of which
are composed of Fe, NO, and S ; the salts may be
formulated generally as derived from the acids

HK;Fea:(NO)„St. P. compares the ferronitroso-

sulpMdes with the ferramtrosocyamdes or nitro-

prussides, which are salts of H2Fe(NO)Cy5 {v.

Niiroprussides, vol. ii. p. 340). According
to P. there are two series of ferronitroso-

Bulphides derived from the two acids HFe4(N0),S,
(or HjFes(NO)nS„), and HFe{N0)2S (or

H2Fe2(NO)4S2). The former acid has been
isolated, the latter is not as yet known in the

free state. The two series may perhaps be called

ferrifvU/roso- and ferronitroso-sulpMdes. In the
following account of the salts Pavel's formulis
are adopted :

—

Series I. Ferrinitrososulphides
MiFej(NO),S,.

Potassiwn ferrimtrososzilphide KFe4(NO),S3.
A solution of EHS, made from 44 grams KOH in

400 c.c. water, is added to a boiling solution of

3S grams pure NaNOj in 400 c.c. water, the mix-
ture is heated just to boiling, and a solution of
159 grams ferrous sulphate in 1200 c.c. water,
to which a drop of dilute H^SOjAq has been
added, is allowed to flow into it with constant
stirring; the liquid is kept warm on a water-
bath, and is .shaken from time to time until a
greenish-red pp. (of FeA. ^eO. and S) forms on
the sides of the flask, when the liquid is rapidly
filtered, a little dilute EOHAq is added to it

when cold, and it is allowed to stand for 48 hours.
The salt which separates is dissolved in water at
70°, a little KOHAq is added as the liquid cools,
and the crystals thus obtained are reorystallised
in the same way, after standing 48 hours ; the
crystals are then dried over S^SOf in vacuo pro-
tected from the light. About 30 grams of the
pure salt are thus obtained (Pavel, B. 15, 2601).
If more KHS is used than directed above double
sulphides of Fe and K are obtained and no ni-
trososulphide.

KFe4(N0),S,crystallises in large, nearlyblack,
lustrous, rhombic prisms; it is fairly stable in
the air ; decomposition begins at c. 115° with
evolution of NO; at c.l80°S,(NHj)jSO,,NH,NO3,
*o., sublime ; heated in air B.JO, NO, N, SO^ are
evolved, and the residue consists of FeS, FCjO,,
Fe^Oj, and K^SO^; strong mineral acids evolve
H^S. Various metallic salts form metallic sul-
phides and NO,whUe Fe salts remain in solution;
heated with alkali, crystalline Fefi, is ppd., NO
evolved, and ferronitrososulphide KFe(NO),,S is
formed (Pavel, l.c.). KFe,(N0),S3 is soluble in
about 2 parts hot water, slightly sol. in cold
water, very sol. with decomposition (Pavel, B. I

12, 1410) in alcohol or ether ; the salt is ppd. by

NHjAq or KOHAq. The salts of this series do

not react with KaFeCyj.
The following salts of this series have been

isolated : NHjX, BaXj, CsX (the most stable salt

of the series), CaX„ FeX„ LiX, MgXj, EbX, TIX
(X= Fej(N0),S3). TheNa salt is formed similarly

to the K salt ; also by the reaction of NajCS,
with NaNOj, the compound Fe4S(N0)5.CS2 said

by Low (0. 0. 1865. 948) to be formed in this

reaction does not exist according to Pavel {B. 15,

2603). For other reactions of the salts of the
series v. Pavel, B. 15, 2604.

FerrimtrososuVphycl/ric acid HFei(N0),S,
seems to be obtained by adding a slight excess

of dilute H^SOjAq to a dilute solution of the Na
salt; it is insol. in water, alcohol, and ether;

sol. in CHCI3 or CS^. The acid has not been
obtained pure (P., Z.c).

Series II. Ferronitrososulphides
MiFe(N0)2S. These salts are formed bythe action

of dilute alkali solutions on the salts of Series I.

;

in these reactions NO is evolved and FcjOj ppd.,

but NH, is not evolved except from the salt

NH,Fe4(N0),Ss. The salts of Series II. are very
unstable ; they easily pass into Series I. ; the
Cs salt is the most unstable of all ; these salts

are insol. in ether (except the Fe salt), CS, and
CHCI3 ; they decompose in the air with separa-

tion of S and Fe^O, and evolution of a little^S,
the solutions then have an alkaline reaction, and
contain salts of Series I. along with alkaline ni-

trite and thiosulphate. If CO, is passed into a
solution of KsFeOy, and the K salt of Series II.

is then added, NO is evolved, S and Prussian
blue are ppd., and the filtrate contains E,FeCy,
and some KNO,.

KPe(NO)sS.2H20 is obtained by warming
KFe4(NO),S3 on the water-hath with dilute

KOHAq, washing, and drying in vacuo over
H.2SO, and OaO in the dark; it is very unstable,
anJ can be obtained approximately pure only with
difficulty (P., B. 15, 2606). By warming an alco-
holic solution of KFe(N0)2S with considerable
excess of EtI, quickly distilling, washing the re-

sidue first with water and then with aqueous al-

cohol, and crystallising from benzene, ethyl fer-
romtrososuJpMde (C2Hj)Fe(N0)jS is obtained in
black, lustrous, monoolmic crystals (P., l.e.). For
a discussion of the probable constitution of these
nitrososulphides and a comparison of them with
the nitroprussides v. Pavel, B. 15, 2613.

Iron, oxides of. Three oxides of iron have
been isolated, FeO, Fefi^, and FojOj. The mo-
lecular weight of none is known with certainty,.
as none has been gasified. FeO and Fe203 are
basic oxides ; they produce salts by reactions with
acids, of the forms FeX^ and FeXj, X= 01, NO3,
SO PO
"T"'* "F*'

*°'
'
^^'^^^ '"'^^° combines with some

more positive metallic oxides to form compounds
Fe.fl3.xWO, which are usually called /emtes (v,
vol. ii. p. 547). Fe^O^ reacts with acids to form
both ferrous and ferric salts, FeXj andFeX,;
according to Lefort a few salts corresponding
with FcjOj are known, e.g. ^efilg,
Fe3(SOJ,.2SOs.l5H30 {v. Feiroso-ferric oxide,
p. 61). Besides the ferrites a series of ferrates
is known {v. vol. ii. p. 546) ; these salts are of
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the form M'^FeO, ; thoy may be regarded as salts

of the hypothetical ferric acid H^FeO, ; the an-

hydride of this acid would be FeO,, this oxide of

iron has not been isolated, but the corresponding

oxide of Mn, MnO,, is known. All the oxides of

Fe form hydrates («. Iron, hydArated oxides of,

p. 67). FeO very readily and rapidly absorbs
and changes to Fe^O, ; at a very high tempe-

rature Fe^O, parts with 0, and is reduced to

FeA-
Febrous oxide. (Protoxide of iron.) FeO.

This oxide cannot be obtained free from Fe^O,

by ppn. from ferrous salts and .dehydrating the

pp.
Preparation.—1. Pure FCjOa is heated to c.

300° in a stream of pure H (Wackenroder a.

Stromeyer, Ar. Ph. 36, 27).—2. By heating fer-

rous oxalate out of contact with air (Liebig, A.

95, 116; Moisaan, A. Ch. [5] 21, 199).—3. By
heating Fe.p, for 20 minutes to o. 500° in H or

CO, or in CO at 440° for 6 hours (Moissan, I.e.).

4. By heating Fe in COj to c. 1000° (Moissan,

2.C.).—5. By adding ferrous oxalate to boUing
KOHAq (Bottger, J.pr. 76, 239).

Properties and Beactions.—An ivory-black

powder. According to Moissan (Z.c.) FeO ob-

tained by heating ferrous oxalate, or reducing

FbjO, in CO at 500°, is pyrophorio, burns to

FcjOa, and decomposes water at ordinary tem-
peratures ; while theFeO obtained by heating Fe
in OOj at o. 1000° is non-pyrophoric, bums to

Fe,0„ and does not decompose water at 100°.

Siewert (J. 1864. 266) says that pyrophorio FeO,
produced by reduction of Fe^O, in E, becomes
non-pyrophoric by remaining in an atmosphere
of H for 12 hours after cooling. FeO is readily

oxidised to Fe20, (cf. Moissan, supra). It dis-

solves in acids to form ferrous salts FeX^, X = CI,

NO.,52i,&o.

Combinations.—The compound FeO.AljOaO0-
curs native as hercyrdte, and FeO.Cr^O, as

chrome-ironstone; magnetic oxide of iron iuay

be regarded as PeCFejOj- The hydrateFeCH^O
has been isolated (v. Hyd/rate of ferrous oxide,

p. 57).

FEBBOso-rEBBio oxxDE. (BlocTt OX magnetic
oxide of iron.) FegO,. This oxide occurs native

in large quantities as magnetite. According to

Spring (.52. [2] 50, 215) it is produced on the

surface of iron which has been subjected to

great pressure ; the formation of a film of this

oxide on iron rails is the reason why the surfaces

of the rails of railroads do not rust (Spring, l.c.).

When iron is strongly heated in air a film {Jiam-

mer-scale) is produced consisting ofFcgO,, mixed
with, or combined with, Fe^O, ; the outer layer

of this film contains a large quantity of Fefi,,
the inner layer, which is blackish-grey and mag-
netic, is approximately eFeCFe^O, (Mosander,

P. 6, 35; cf. Berthier,^. Ch. [2] 27, 19 ; Beaujen
a. M^ne, C. B. 61, 1135 ; ManmenS, Bl. 16, 25

;

Volcker, W. A. B. 66, 193 ; Glasson, A. 62, 89).

S.a. 6-453 (Playfair a. Joule, C. S. Meim. 3, 81)

;

5-3 at 16-6° (Herapath, P. M. 64, 321). 8.G. of

magnetite 6-1 to 5-18 (Eopp; Bammelsberg).
According to Moissan (A. Ch. [5] 21, 223) two
varieties of FejO^ exist, one having S.(J. 4*86 ob-

tained byreducing FcjO, at 500°, the otherhaving

%Q, S-^S obtained b^ reducing Fe,0,at a higher

temperature. Berthelot {A. Ch. [5] 23, 118) de-

scribes two varieties, one with S.G. 4'86 obtained
by heating FeCO, to 350°, the other with S.O
5-5-9 obtained by highly heating the first in N.
Magnetite crystallises in regular octahedra, i3o<

morphous with Mn^Oj (Bammelsberg). C.B.
•000029 (Kopp). S.H. 24°-99° -16779 (Eegnault,
A. Ch. [3] 1, 129). H.F. [Fe»,0'] = 26,900

;

[FeO,Fe»0»] = 8,800 (Berthelot, A. Ch. [5] 23,

118).

Pr^a^ation.—1. By heating FeOOj to c. 350°
in a current of COj (Berthelot, A. Ch. [5] 23
118).—2. By heating Fe01j.2NHjCl in air (Hauer,
W. A. B. 13, 456).—3. By heating FeO in a
gentle stream of HCl (Deville, O. B. 53, 199).—
4. By melting ferric phosphate with 3-4 pts.

Na^SO^ (Debray, C. B. 52, 985).—5. By melting
CaOlj with ferrous sulphate in a closed crucible

(Euhhnann, O. B. 52, 1283).—6. By the action
of FeF, on boric acid at a nigh temperature in

absence of air (Deville a. Caron, A. 108, 56).

—

7. By heating FeCL with excess of NajOOj to

low redness and washing with water (Liebig a.

Wohler, P. 21, 582),—8. By heating Fe in steam.
9. By long-continued heating Pe^O, to white-

heat (Sidot, O. B. 69, 201).—10. By reducing

Fe203 in 00 at 350° for about an hour (Moissan,

A. Ch. [5] 21, 223 ; cf. Birnie, B. T. C. 2, 273

;

Ackermann a. Samstrom, B. 16, 783).—11. By
dehydrating 'SejOyxS^O at as low a temperature
as possible («. Hydrates of ferroso-ferric oxide,

p. 67).

Properties and Beactions.—A black, magne-
tic powder ; the crystals obtained by methods 4-7
(supra) are black octahedra. According to Mois>
san (A. Ch. [5] 21, 223) and Berthelot (A. Ch. [5]

23, 118), FcjO, obtained by heating FeOOj in CO,
at 350°, or by reducing FcjO, by CO at 350°, or by
heating reduced Fe in H saturated with H^O, or

in CO, at 440°, has a lower S.O. than Fe,0,
produced by redactions at higher temperatures,

or by strongly heating the first variety in N ; the
first variety is said to be easily soluble in cone.

HNOjAq, and to give Fe^Oj when heated on Pt
foU ; the second variety is described as almost
unacted on by boiling cone. HNO,Aq and as un-
changed to Fe^Og by heat. FegO, is reduced to

Fe by heating with C, or by strongly heating in

H. With a Uttle HClAq it gives FeCLgAq and
Fe^O,; with more HClAq it gives a solution

showing the reactions of both ferrous and ferrio

chloride. According to Lefort (C. B. 69, 179)
FejGl, is obtained by cooling a solution of

Fefi^.xH.fi in excess of cone. HClAq and eva-
porating in vactu) over H2SO4 (v. Ferroso-ferrie
chloride, p. 66). Lefort (2.c.) also describes a
fen;oso-ferrio sulphate—^Fe304.6SO,.15H,0—ob-
tained by evaporating, over HjSO^, solutions of

Fefit in H2SO4; he says that arsenates and
phosphates of Fe^O^ also exist ; the solutions of

these salts are decomposed to a mixture of fer-

rous and ferrio salts by warming to 60°-70° (for

hyrates of FcjO^ v. Sydvates of ferroso-ferrie
oxide, p. 57).

Febbio oxxde. (Peroxide, sesqvioxide, or
brown oxide, of iron.) FojO,. Occurs native ia
large quantities widely distributed as red hema-
tite, specular iron ore, and martite. S.G. natvvt
6-2 to 5-28 (Bammelsberg ; Eopp) ; calcined,
5-135 (Playfair a. Joule, C. 8. Mem. 3,80) ; ppA
6-959 at 16-6° {Herapath, P. If. 64, 821). 9,B.
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ISO-SS" -16695 (Begnault, A. Ch. [3] 1, 129).

C.E. -00004 (Kopp). Crystallises in hexagonal

forms, a:c = 1:1-36557 (Eammelsberg).

Preparation.—1. By ppg. a ferric salt by

NH,Aq, thoroughly washing, and strongly heat-

ing the pp.—2. By strongly heating ferrous oxa-

late in air ; Vogel (/. pr. 63, 187) says this

method gives a very pure product.—B. By heat-

ing ferrous carbonate in air.—4. By strongly

heating ferrous sulphate in air; the product

seems always to contain a little basic sulphate

unless the temperature is kept very high for a

long time.

The oxide is ohtamed in crystals by the fol-

lowing methods:—5. By heating a mixture of

equal parts ferrous sulphate and NaCl, and
washing with water ; the temperature must not

be too high, else some PejOj is produced.—6. By
heating PejOj in a slow stream of HCl gas

(Deville, C. B. 52, 1364) ; in a rapid current of

HCl, FeClj is produced.—7. By melting Fe^Oa
with CaClj (Kuhlmann, O. iJ. 52, 1283).—8. By
the action of FeCl, vapour on strongly-heated

lime (Daubrfi, G. B. 49, 143).—9. By melting

Fe^O, with borax and treating the fused mass
with warm dilute HOlAq (Hauer, W. A. B. 13,

456).

Properties.—A reddish-brown, very hard,
non-magnetic powder; extremely hygroscopic;

slightly volatile at c. 8000° (Eisner, /. pr. 99,

257). According to Malaguti a magnetic variety

of Fe^Os exists (A. Ch. [8] 69, 214 ; c/. Lallemand,
A. Ch. [3] 69, 238 ; Lawrence Smith, B. 8, 183).

BeacUons.—1. Heated to a very high tem-
perature Fe^Oj is partially deoxidised to FcjOj
jSidot, O. B. 69, 201).—2. Eeduced by heating
in hydrogen; according to Moissan (O. B. 74,

1296) FojOa (prepared from ferrous oxalate) is

reduced to FcjO, by heating to 350° for an hour
in H, reduced to FeO by heating to 500° for 20
minutes in H, and to Fe when heated in H at
700° (c/. Siewert, J. 1864. 265). Wright a. Lufl
(O. J. 33, 1) found that the temperature at which
reduction of 'Fefl, byH begins varies from 195°
to 260° according to the physical state of the
Fe^Oj used.—3. Eeduced by heating in carhon
monoxide ; to FcsO^ at 350°, to FeO at 500°, and
to Fe at 700°-800° (M., Z.c; cf. Gruner, G. B.
73, 28). Temperature at which reduction begins
varies from 90° to 220° according to physical
state of Fe^Oj used (W. a. L., i.e.).-4. Eeduced
by heating with ca/rlon to 'Sefi„ and then to Fe
which combines with part of the C (v. Iron, car-
bides of, p. 53). Eeduotion begins at 430°-450°
(W. a. L., I.C.). According to Parry (0. N. 27,
313) reduction of 'Eefi, by C in a vacuum begins
at above 400° ; at 1200° o. | of the oxide is re-
duced.—5. Eeduced to FeO by heating in a mix-
ture of equal volumes of carbon monoxide and
dioxide (Debray, 0. B. 45, 1018).—6. A mixture
of carhon dioxide and cyanogen (6 vols. : 1 vol.)
partially reduces Fe^Oj to Fe at o. 600°-700°
CBell, J. 1874. 266).—7. Heated in ammonia
FejNj is produced (v. Iron, nitrides of, p. 59).
8. Chlorine forms FeCl, slowly at full red-heat
^eber, P. 112, 619).—9. Heated with sulphur
BOj and FeS are produced (Bresoius, D. P. J.
192, 125)—10. Heated strongly in a rapid
stream of hydrogen chloride FeCl, and H»0 are
formed (Deville, C. B. 52, 1264).-11. Sulphu-
retted hydrogen does not ac( on dry Fe,0, ; with

moist FeA (FeA-'>'H,0) FeS, S, and HjO an
formed (Wright, C. J. 43, 156 ; Bresoius, D.P.J.

192, 125).—12. Phosphoric chloride produces

FeCla which then combines with part of the PCI,

forming Fe0L,.PCl5 (Weber, J. pr. 76, 410).—13.
Fe^Oj is slowly dissolved by acids, the more
slowly the denser the specimen of FOjO, ; most
easily dissolved by 16 times its weight of a
boiling mixture of 8 pts. H2SO4 and 3 pts. H,0
(Mitscherlioh, J. pr. 81, 108). After strongly

heating with alkalis, alkalme carbonates, or

acid sulphates, Fe^O, is readily dissolved by
acids.—14. Fe^O, readily parts with O when
heated with oxidksahle orgamo eompmmds, on
exposure to air is again taken up [Bobin, OB.
49, 600; Grager, A. Ill, 124). Moist FeA
^OfPiJcRiO) in presence of ordinary air serves

as an oxidiser of various vegetable matters, e.g.

wood (Kuhlmann, D. P. J. 165, 31; c/. F.
Thtoard, C. B. 49, 289).

Combinations.—1. Fe^O, is extremely hygro-
scopic ; it forms several hydrates by combining
with water. For conditions of formation, com-
position, and properties v. Hydrates of ferric

oxide, p. 57.—2. With some more posiUve me-
tallic oxides to tozmferrites {g.v. in vol. ii. p. 647).

Htfotheiicaii febbic anhysbidb, (7FeO,).
This oxide has not been isolated, but a number
of salts are known, which are best regarded as
derived from the hypothetical acid H^FeO^, of

which FeO, would be the anhydride. These
salts are described under the heading Febbaies
(vol. ii. p. 546). In addition to the descriptions

there given it is to be noted that when air is

blown into hot oonc. NaOHAq containing 0. 34
p.c. NaOH, a perceptible quantity of Fe is dis-

solved to form a colourless liquid, from which
Fe^Oa-icHjO slowly separates (Zimit6, Chem.
Zeihmg, 12, 355) ;

possibly the solution con-
tains a ferrate of Ka, or, according to the sug-

gestion of Z., a perferrate NaFeO, (?).

Iron, ozybromides of. Ozybromides of Fe
are said to be formed by evaporating FeBr,Aq,
and by the action of Fe^Oj-aHjO on FeBrjAq or
HBrAq (Ordway, J.pr. 76, 19; Bfichamp, 4. CA.
[3] 57, 296 ; Soheufelen, A. 231, 157).

Iron, oxychlorides of. The oxychlorides of

Fe are numerous and of complex composition

;

they belong to the form xFeCl,.y¥efi,.!!Bp.
They are divided into two classes, those which
are soluble in water, and those whioh are in-

soluble.

Soluble oxychlorides. Prepared by di-

gesting freshly ppd. FeA-i^HjOin FeC^Aq; also
by digesting excess of FejOj.asHjO in HdAq.
By the former method Ordway obtained
2Fe01j.23Fe,0, (J. pr. 76, 19). By the second
method Bfichamp (A. Ch. [3] 51, 296) obtained
liquids containing FeClj and FojO, in ratio 2:6,

1:3, 1:4, and 1:5. AU these solutions evaporated
at 0. 40° give residues soluble in water; solutions
containing more Fe20,than the foregoing (up to
lOFOjO,) give residues on evaporation whioh are
insol. in water. Solutions of soluble oxychlorides
are not decomposed by dilution or heating, but
addition of various acids and salts causes ppn.
of Fe^Oa.ajHjO, mixed with oxychlorides, whioh
are soluble in water. From solutions of soluble
oxychlorides NH,Aq ppts. Fefi,.xBJi free from
chloride, whereas the pp. obtained from th^
insol. oxychlprides contains phlpTlde,



mON, SULPHIDES OF. 6S

Insoluble oxy chlorides. Prepared by
oxidation of PeCl^Aq, by exposure to air or by
HNOsin presenae of a little HCl (B^ohamp, l.c.).

To saturated FeCljAq, HCl is addedin less propor-

tion than 3HC1 to FeCl, ; the solution is heated

to 100°, and HKO,Ac[ is gradually added ; a
violent reaction occurs, the nearly black liquid

becomes yellow, and oxyohlorides separate which
are insol. in water. The composition of these

oxyohlorides varies according to the tempera-

ture and the proportion of HCl used. Insol.

oxyohlorides are also formed by adding alkali to

FeOl^q in quantity insufficient for complete
ppn. These oxyohlorides vary in colour from
yellow to brown ; they are slowly soluble in

HClAq ; when heated they lose HjO and HCl.

Iron, oxyfluoride of. By adding NHjAq to

a solution of FeF, a yellow salt of the composi-

tion 2FeP3.3Fe2Os.4HjO is obtained (Deville,

4.0^1. [3] 49, 85).

Iron, oxysuIpMde of. According to Bam-
melsberg (P. 121, 339) the product obtained by
heating EejOj in H^S gas to near redness is

SFe^Sa-FeA-
Iron, reduced. Ferrum redactum. Very

Euely divided Fe is obtained by reducing Fe^Oj

in a stream of pure H. Beduced iron is very

readily oxidised ; commercial specimens generally

contain 40 p.c. or more of oxide.

Iron, phosphides of. Meyer in 1780, and
Bergmann somewhat later, obtained a phosphide

of Fe ; supposing it to be a new metal they called

it Sydi/rosiderum {Berl. Ges. d. naturforsch.

Fretmde [1781] 2, 334 ; Bergmann's Opusc. 3,

109). Several Fe phosphides have been de-

scribed. According to Freese (P. 132, 225) only

three exist, FOaP,, FeP, and Fe^P. They are

non-magnetic and almost infusible ; unchanged
by cold HClAq, slowly acted on by boiling HClAq
giving f of their P as phosphoric acid and f as

PHj ; oxidised at ordinary temperature by HNO,
and ag^iia regia.

FOjP,. By heating FeSj in PH3 gas (H. Eose,

P. 6, 212 ; 24, 333) ; also by heating reduced

Fe or FeCij in PH3 (Freese, Ix.). A blue-grey

powder, S.G-. 5-04 ; loses P by heating in H or

CO, probably forming FeP.
FeP. By heating FeS in PH3 for a long time

(Freese, I.e.); also by passing a mixture of H
and P vapour over strongly-heated FcjOj, and

by the action of PH3 on FeClj (H.Eose, l.c.). A
black crystalline mass ; not acted on by HNO3
or HClAq, nor by I.

FojP. 7 parts dry FePO, vrith 1 part lamp-

black are covered with a layer of NaOl and heated

to whiteness, and the fused mass is treated with

HClAq ; FejP remains as a grey crystalline solid;

S.G. 5"74 ; unchanged by heating in H, CO, or

COj (Freese, I.C.).

The following phosphides have been described

in addition to those mentioned ; according to

Freese they are not definite compounds ;—FejP

(Hvoslef, A. 100, 99) ; Fe,Pj (Sohenk, 0. J. [2]

11, 826); Fe^P, (Struve, J. pr. 79, 321) ; FeP,

(Sidot, G. B. 74, 1425).

Iron, salts of. Two series of Fe salts, ob-

tained by replacingH of acids by Fe, are known

;

ferrous salts FeXj, and ferric salts FeXj (X = C1,

&0., NO., *c.,-^S &o., ?^S &o.).; The ferric

salts are the more stable ; as a class ferrous salts

are readily oxidised to FeX,. Both series con-
tain many well-marked and very definite com-
pounds. Lefort (O. B. 69, 179) asserts the ex-

istence of a few salts, e.g. chloride, sulphate,

phosphate, corresponding to 'Eefi, {v. Ferroso-

ferric oxide, p. 61). Ferrous salts are usually

obtained by dissolving Fe in various acids, or in

the oases of the insol. salts by double decompo-
sition from FeSOj ; they are for the most part

sol. in water ; a few basic ferrous salts are known,
but the greater number are normal salts. Many
double ferrous salts, especially with the alkaU
sulphates, have been isolated ; many ferrous salts

are isomorphous with the corresponding salts of

Co, Ni, Mn, Zn, and Mg. A double ferrous-alu-

minium sulphate, FeSO„ Alj3S04.24H20,is said

to exist and to be isomorphous with the alums.
Ferric salts are generally prepared by dissolving

FejOj-iKHjO in the different acids ; many basic,

and numerous double, ferric salts are known

;

the dou,ble salt (NHj)2SOi.Fe2(SO,)s.24H.,0 be-

longs to the class of alums. The ferric salts are

generally analogous to the persalts of Al, Cr, Co,

Ni, and Mn (c/. Iron oroup op elkmbntb). The
following list comprises the more important salts

of Fe derived from oxyaoids ; for details v. Cak-

BONATES, Nitrates, Sdmhates, &o. : antimonates,

arsenates and -ites, borates, bromates, carbonates,

chlorates, chromates, hypophosphite, iodates,

molybdates, nAobates, nitrates, perchlorates,

periodates, phosphates and -ites, selenates and
-ites, silicates, sulphates and -ites, tantalates,

tellwates and -ites, thiosulphates, lAtanates,

ttmgstates, vanadates.

Iron, selenides of. gelenides of Fe seem to

beobtained (1) by passing Sevapouroverstrongly-

heated Fe ; (2) by heating the product obtained

in (1) with Se (Berzelius) ; (S) by method (2)

covering the mass with borax. Little (4. 112, 211)

obtained Fe^Sej thus, S.G. 6-38 ; (4) by ppg. Fe
salts by H^Se (Eeeb, J. Ph. [4] 9, 173). By
heating Fe filings with Se to relress Divers a.

Shimidzu (0. /. 47, 441) obtained FeSe, resem-

bling FeS in appearance ; with acids yields H^Se.

Iron, selenocyanides of. None has been iso-

lated ; Crookes (0. J. 4, 12) mentions various

reactions which do not yield a definite salt.

Iron, silicide of. It is doubtful whether any

definite compound has been isolated. Silioides

are apparently formed (1) by heating Fe with Si

(Deville a. Caron, O. B. 45, 163) ; (2) by the ac-

tion of molten Fe on silicates. Hahn {A. 129,

57) obtained a body approximately FejSi by

fusing 60 parts Na^SiF,, 20 parts Na, 60 part4

Zn, and 22 parts steel, under NaCl. Other bodies,

approximately Fe^Si and Fe,oSig, are described by

Deville a. Caron (l.c.) and Hahn {I.e.; of. Bous-

singault, A. Oh. [3] 16, 15).

Iron, sillcofluoride of, FeSiF,; v. Ferrom
fluoride, p. 56.

Iron, snlphocyanides of, v. vol. ii. p. 350.

Iron, sulphides of. Four are known, FeS,
' Fe3Si, Fe^Ss, and FeSj ; a subsulphide, Fe^S, also

probably exists. According to Gautier a. Hallo-

pean (0. B. 108, 806) a yellow-grey lustrous body,

FciSj, is formed by heating Fe in CSj for several

hours at 1300°-1400''.

Iron scRSCLpnioB Fe^S. Said by Arfvedson

(P. 1, 72) to he produced, as a greyish-black ppw
dor, by heating dry FeSO, iu H,
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PebbouS BUliPHibB FeS. (Jro» monosuJphide

or protosul^Mde.) Ooours sometimes in meteor-

ites ; also in combination with NiS.

Formation.—1. By heating FeSj with Fe
until the mass is thoroughly molten.—2. By re-

ducing FeSj in H.—3. By the reduction of Feft,

or ferric salts by decomposing organic matter in

presence of sulphates (Ohevreul, C. B. i3, 218).

i. By gently heating a mixture 1 part S with Ij

parts Fe filings moistened with water ; if a con-

siderable quantity of such a mixture is made
into a paste with water and covered with earth,

the mass after a time becomes red hot and
evolves much steam which throws up the earth

with some violence.—5. By strongly heating

FCgO, or a ferric salt in H^S (Sidot, G. R. 66,

1257 ; cf. Carnot, Bl. [2] 32, 162).—6. By heating

a mixture of Fe^Oa and S in H (Bose, P. 110,

120).—7. By heating to redness a mixture of

Fefi, and excess of Na2S20, (Gibbs, Am. S. [2]

37, 346).

Preparation.—1. A mixture of 3 parts Fa
filings and 2 parts S is strongly heated in a
covered crucible until the whole mass ia

thoroughly melted; if the temperature is not
high enough some Fe remains and some Fe^S, ia

formed.—2. A white-hot rod of iron is plunged
into molten S; the FeS formed flows ofi; the
operation is repeated as long as any S remains
(Gahn ; Bammelsberg, B. B. 1862. 681).—3. By
ppg. a ferrous salt by an alkali sulphide, pre-
ferably NE4 sulphide.

Properties.—^FeS prepared in the dry way is

yellow-brown, lustrous, metal-like solid, crystal-

lising in hexagonal prisms, S.Q. 4-69. Non-mag-
netic; not changed by heating out of contact
with air or in H. FeS prepared in the wet way

|

is an amorphous, greenish-black powder, which
:

on gently heating in air is partly changed to ',

FeSO, ; it is slightly soluble in water. By ppg.

'

FeS in a very dilute solution, and then dialysing
away the other products of the reaction, Wins-
singer {Bl. [2] 49, 452) obtained a very dilute so-

lution of colloidal FeS ; the solution was green-
ish-brown, oxidised and coagulated very readily.

. BeacUons.—FeS prepared in dry way:
1. Heated in hydrogen, or out of contact with air,,

is unchanged.—2. Heated in steam evolves H
j

and HjS, and leaves a black magnetic mass con-
taining FejO, (Begnault, A. Ch. [3] 62, 379).— !

3. Heated strongly in air forms 'Fefi, and SOj.—
|

4. With dilute hydrochloric or sulphuric acid
evolves H^S, and forms FeClj or FeSO^.—5. Oxi-
dised by nitric acid.—6. Heated with chlorim
from SjClj and Fed,.

FeS prepared in the wet way: 7. Oxi-
dises in air at ordinary temperature, forming
Pe,0|^HjO, S, and a little basic Fe sulphate
(Wagner, J). P. J. 192, 131).— 8. Slightly
soluble in water; re-ppd. by NH.HS.—9. Soluble
in sulphurous acid solution, also in potassium
cyanide solution (Goueront, 0. B. 75, 1276).—
10. Slightly soluble in solutions of alkaUne sul-
phides.—11. Very easily decomposed by acids,
with evolution of HjS.

FEBBOso-rEKEio SULPHIDE FcjS^. {Magnetio
tulph/ide of iron.) Occurs native as magnetic
pyntes m hexagonal crystals, S.G. 4-61 to 4-64

;

the composition may be expressed as a!FeS.Fe,S«
X IS very seldom = 1, generally = 5 and G. Tha
MBt product of the acfiion of H,S on strongly

heated Fe.O, is 1*6,84, but this decompoaes to

FeS (Sidot, 0. B. 66, 1257).
, , .,

Fberio suiPHiDB FejS,. (Sesqtmulphide of

iron.) By heating a mixture of powdered FeS
and S to redness, or by passing HjS over FcjO,

at 100° (Berzelius, P. 7, 393)._ A greenish-

yellow mass ; magnetio according to Proust

{ScJier. J. 10, 54) ; non-magnetio according to

Berzelius (l.e.). When heated, gives Fe,S,;

when moist soon changes to a mixture of S and
Fe^O,; decomposed by dilute acids forming
ferrous salts, H2S, and HjS.ixS.

Combines with Fe^O, when heated with it.

The product of the reaction of H^S on FCjO, at

somewhat above 100° ia Fe20,.3Fe2S, according

to Bammelsberg (P. 121, 337). Combines with
CuS to form CuS.Fe2S,; also with E^S, Ka^S,
AgjS. These compounds may be regarded as

suiphoferrites; they belong to the form M'jFejS^,

and are produced by fusing 1 partFe filings with
6-6 parts S and 5-6 parts alkaline carbonate;
the Ag salt is obtained by adding AgNO, to the
E salt suspended in water (v. Schoieider, P. 136,

460 ; Preis, J.pr. 107, 10). Fe^S, ia said to form
a hydiate, Fe2S,.3H20, a greenish-black pp. ob-

tained by adding NH,HSAq to a fenio solution
Containing an oxidiser sach as CI or a hypo-
chlorite (Phipson, C. N. 30, 139).

Iron DisniiPHiDB FeS,. (Iron pyrites.)

Occurrence.—In large quantities; in regnlar
crystals as yellow pyrites, and in rhombic crys-
tals as white pyrites.

Formation.—1. By slowly heating a mixture
of FcjO,. S, and NH,C1 (Wohler, P. 37, 238)
2. By the action of CS2 on FOjO, (Schlagden-
hauffen, J. Ph. [3] 34, 176).—3. By heatmg Fe,
or Fe203, with S02Aq in a sealed tube to 200°
(Geitner, A. 129, 350).—4. By passing HjS over
an oxide or chloride of Fe at a temperature above
100° but below redness.—6. By the action of or-
ganic matter on water containing Fe and anl-
phates in solution.—6. Glatzel(B. S3, 37) ob-
tained crystals of FeS, by strongly heating FeOL
with PjS,.

Preparation.—1. An intimate mixture of
2 parts FeS and 1 part S, or of 1 part Fe with
I^ parts S, is heated in a retort to a temperature
somewhat under red heat, and the product is
treated with dilute HClAq (Berzelins); below
100° the chief product is FejS,, and at red heat
FejS, is formed.- -2. By mixing an alkaline per-
Bulphide solution with FeCLjAq at 180° or with
FeSOjAq at 165° (Senarmont, A. Ch. [3] 30, 129).

Properties.—A bulky dark-yellow powder, or
crystallised in small brass-yellow cubes and octa-
hedra. Not magnetio. The rhombic form of PeS,
oxidises in moist airformingFeSO„ S, andHjSO,.

Beactions.—1. White iron pyrites, finely-di-
vided yellow pyrites, or FeSj prepared in the
Vfet way, oxidise in air, forming chiefly FeSO„
and at higher temperatures SO, and Sefi,.—
2. Calcined with carbon, gives GS,.—3. Not
acted on by dilute acids; but decomposed by
eonc. hydrochloric acid, giving HjS and S.—
4. Oxidised by heating with cone, nitric add.

Iron, telluride of. Produced by redncing fer«

lous tellurite in H (Berzelins).

M. M. P. U.
IBON ALTJUS

KjCor (NH,)2]S04.Fe2(SO.),.24H20, v. Awnw,
vol. i. p. 148; find Sui.PHik!ri», U. M. P. M.
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IRON OSOUF 07 ELEMENTS. The four

tlementB, Ibon, Kiceel, Cobalt, and Manqanese,
are more or less olosely connected. Fe, Ni, and
CSo occur in meteorites, some of which also con-

tain minute quantities of Mn. The chief ores

of Fe and Mn are oxides, carbonates, and sul-

phides, of Ni and Co sulphides and arsenides.

Fe has been known and used for ages ; Ni, Co,

and Mn have been known from about the middle

of the eighteenth century. The name won is pro-

bably a form of the Sanscrit word ayas ( == metal)

;

thenames nickel a,r\i.cohaU are derived from terms

used by miners in the Middle Ages to express

false or spurious metals, or minerals from
which no useful metals could be obtained ; man-
ganese ia said to be a corruption from mag-

nesia nigra, a name long given to the mineral
pyrolusite. Compounds of Fe occur in large

quantities, widely distributed ; compounds of

Mn are not so common, nor so widely dis-

tributed ; and compounds of Ni and Co
occur only sparingly. Fe, Ni, Co, and Mn are

obtained by reducing the oxides with char-
coal at high temperatures. The metals are
all hard, lustrous, fairly malleable and ductile

;

they crystallise in the regular system; they
are more or less magnetic; they are unacted
on by dry air, but oxidise slowly in moist air

;

they decompose steam, and react with acids

to form salts. The following table presents

some of the characteristic properties of the four

metals :

—

Atomie weighti.

UeUmg-points
(approz.)

Spec, gravs.

(approx.)

Atom, weight.

HANQAKESS

65 55-9

Spec, gra/o.

(approz.)

Oeemrence and
Pr^garation.

Phyaieal jpro-

perties.

Ohemieal
pertiea.

pro-

68-6 68-8

One compound of Mn (MuOy, and two of Fe (FeCl, and FeCl,) have been
gasified ; no Ni or Co compounds have been gasified ; specific heats of the four

metals have been directly determined. Molecular weights unknown.

isoc-igoo"

8

69

Occurs chiefly as
MnOj. Obtained
by reducing the
ozides by C at a
high temperature

;

Also by reducing

the chloride or
fluoride by Na.

Greyish - white,

brittle, very hard,

lustrous, magne-
tic. Melts above
M.P. of Fe.

T«n.in.

Oxidises easily in

air; Mn obtained

by reducing chlor-

ide by Na is said

not to tarnish in

ordinary air. Oxi-

dised by heating

in air. De-
composes steam

;

aid to decompose

leoo"

7-8

7-2

Chiefly as Fe.JO„

FojOj, and FeCO,.
Obtained by redu-

cing FejOj by C, or

CO, at a high tem-
perature; also by
reducing FcjO, or

Fes04inH, andby
electrolysis of

FeSO^Aq.
Lustrous, greyish-

white, very tena-

cious ; crystallises

in regular cubes
and octahedra

;

magnetic. Ordi-

nary iron, contain-

ing from '2 to '5

p.c. C, is veryhard,
malleable, and
fairly ductile. Fe
obtained by reduc-
tion of Fe,04 in H
below 600° is pyro-
phorie. Byelectro-

lysis of FeSOjAq a
soft, amorphous,
brittle mass is ob-

tained.

Unchanged in itj
air; in moist air

forms FejO,.a!H20;

heated in air or O,

bums to FcjO^ and
FojO,. Decom-
poses steam, form-

ing Fefit and H.
Dissolves in dilute

acids, almost in-

1500°

8-9

e-6

Chiefly as NiAa
and NiAsS. Ob-
tained by reducing
Ni^OabyCatahigh
temperature, or by
heating in H.

Silver-white, very
tenacious, hard,

ductile, malleable

;

magnetic up to

c. 250°; crystal-

lises in regular

cubes and octahe-

dra.

1500°

6-6

6-8

Chiefly as OoAs,,
andCoAsS. Ob-
tained by redu-

cing Co,0, by
heating with C
or inH.

Steel-grey, lus-

trous, hard, very
ductile at red

heat and up-
wards ; some-
what malleable;

magnetic ; crys-

tallises in regu-

lar cubes and oo-

tahedia.

Unchanged in ordi-

nary air; heated
in air or O burns
to NiO or NijO,
according to the
temperature. De-
composes steam at

red heat. Dissolves

in dilute acids, but

is nnaoted on by

Unchanged in or-

dinary air; heated
in air or O burns
toGojO,. Decora-

posessteam at red

heat; decomposes
NH, to N and H.
Dissolves in di-

lute acids, but is

unacted on by
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Table—contiirvued.

MANGANESE

cold water slowly.

Dissolves in dilute

acids ; hardly

acted on by cold

conc.HjSOi. Com-
bines directly with

CI and Br. No
Bimple cyanide of

Mn is known ; but

the acid HiMnCy,
and salts derived

from it, and also

Baits of the hypo-
thetical acid

EgMnCy,, have
been isolated.

With acids forms

two series of salts,

MnX, and MnXg,
of which the man-
ganons salts (X

= Cl,^,&o.)are

the more stable.

Besides the oxides

corresponding to

the salts (MnOand
MnjOj) other aci-

dic oxides, MnOj
and Mnp,, have
been isolated ; the

acid HMnO,, and
numerous salts of

this acid, are

known ; salts of

the hypothetical

acid H^nO, are

also numerous.
Atom of Mn is diva-

lent in the gaseous
molecule MnClj.

sol. in cold cone.

HjSOi ; unacted
on by cold oono.

HNOj. Combines
directly with CI,

Br, and I; also

with C, and pro-

bably with H and
N. No simple cya-

nide is known, but

a large number of

ferro- and ferri-

cyanides, and also

the acids HjFeCy,
and HsFeCye, have
been isolated.

Some ammonio-
compounds are

known. Reacts

with acids to form
two series of salts,

FeXj and FeX,, of

which, the ferric

salts (X= CI,^
&e.) are the more
stable. Ferrates,

M'jjFeOj, are also

known, butneither
the corresponding
acidnor anhydride
has been isolated.

Atom of Fe ap-

pears to be diva-

lent and trivalent

in gaseous mole-
cules (FeClj and
FeCy ; perhaps
also tetravalent

{FejCl,andFejClj).

cold oono. HNOj.
Combines directly

with CI, Br, and L
Probably forms a
nitride by heating

NiOinNHs. NiOy,

and many double

cyanides areknown,
but no acids or

salts correspond-

ing with ferro-,

ferri-, mangano-,
and mangani-oya-
nides have been
isolated. Some
ammonio - com-
pounds are known.
With acids forms
two series of salts,

NiXj and NiX,, of

which the nickel-

ous salts {X= C1,

?^,&o.) aremuch

the more stable.

No salts in which
Ni forms part of

the acidic radicle

have yet been cer-

tainly isolated.

cold cone. UNO,!
Combines di-

rectly' with CI,

Br, and I; also

probably with C.

CoOyj is known

;

also the acids

HjCoCy, and
HjCoCy,, and
many salts de-

rived therefrom.

Very many
ammonio • com-
pounds are

known. With
acids forms two
series of salts.

CoX, and CoX„
of which the co.

baltous salts (X

= CI,?^S Ac.)

are . much the
more stable. By
the action of mol-
ten EOH on GoO
a salt is obtained

inwhichCo seema
to form part of

the negative ra-

dicle.

General formulce, and character of com-
poJtiKis.—Oxides.—MO,Mj04,M203; alsoMnOj,
MnOj, yinfi,. Sulphides.—MS, M3S.,, M^Sj,

MSj. Haloid compounds.—MXj or 'Hl^t;

also FeXj or Fe^Xs ; ? MnCl,, ? MnCl^. Salts.—
SO PO

MX, and MX,, X = NO,, Y*. 3 . *o- Salts

containing M in the acidic radicle.—
NijMOi, where M = Mn or Fe ; also N'MnOj
(? NaFeOj) ; also aiMO.j/FejOj, where M = de-
cidedly positive metal. Acid s.—HMnO,.

The ooeides MO are basic. They react with
acids to form salts MX^. MnO and FeO are
readily oxidised by standing in air, FeO very
rapidly. NiO and CoO, on the other hand, are
obtained by heating the higher oxides in air.

The oxides M^Oj are basic, forming salts MXj.
In the case of Mn only a few salts corresponding
to M2O, are known, e.g. Mnj(S04),. In the cases
of Ni and Co the salts of MjO, are hardly
known ; the oxides dissolve in cold cone, acids,
probably forming salts ; but on warming salts of
MO are obtained. Both FejO, and MujOj show
feebly acidic properties, as they combine vrith
Rome more basic oxides, «.{[. CaO, BaO, ZuO.

The oxides M3O4 react with acids, for the most
part, as compounds of MO with M^O,. FejO,,

however, is said to produce a few corresponding
salts, e.^. Fe,CI, and Fe3(S0j)i. It is doubtful

whether MnO, form any corresponding salts

;

with acids it usually evolves 0, and forms man-
ganous salts MnX,. It combines with several

more positive oxides, e.g. CaO or BaO, to form •

compounds xMiiO.j/MnO,. MnO,'and Mn^O, are

extremely unstable acidic oxides. The acid of

MnjOj, viz. HMnO, or H^Mn^Os, is known, and
from it a large series of salts has been obtained.

The acid of MnO, (HjMnO^) has not been
isolated ; but the manganates M'^MnO, are well-

known salts. Ferrates, M'^eO^, corresponding
to the manganates, are known, although neither
the acid H^PeO, nor the anhydride FeO, has
been isolated.

The sulphides MS are basic ; but MnS shows
slightly acidic properties. MnS forms a com-
pound with the very positive KjS (KjS.SMnS)

;

CoS, on the other hand, combines with the
slightly negative As^S, (QCoS.As^S,). Pe^S,
forms compounds with Ag^S, CuS, Ac, which
may be regarded as sulphoferritei.
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The haloid compovnds MX^ or M^X^ are
generally formed by direct union of the elements,
also by dissolving the oxides MO in the haloid
acids HX and evaporating. Fe is the only
member of the group which certainly forms
haloid compounds containing more halogen than
MXj. There are, hovirever, indications of the
existence of MnClj, and MnOl^. The haloid
compounds which have been gasified are MnClj,
FeClj, and FeCl,. There are no indications of
the existence of gaseous molecules MnjCl, ; but
the V.p.s of ferrous and ferric chlorides point to
the existence of the gaseous molecules PeCl^ and
FeCl, at high temperatures, and Fefil, andFe^Cl,
at lower temperatures.

The salts of the metals of the iron group be-
long to the series MX, and MX,, where X = NOj,
C10„ 1S0„ iCOj, IP'O,, &c. Fe forms many
salts of both series ; Mn forms chiefly man-
ganous salts MnXj, but a few manganic salts are
known, e.g. Mn2(S04), ; Ni forms only nickelous
salts NiXj. The cobaJtic salts are represented
by a few double salts, e.g. Co(NOj)3.3EN02 ; but
the cobaltous salts are numerous. Ferrous salts
are perfectly definite, but are fairly easily oxi-
dised to ferric. Ferric and manganic sulphates
form alums, K2SO,.Fe2(or Mn2)(SOJa.24H20.
Many of the salts MXj are isomorphous with
the corresponding salts of Cu, Zn, Mg, and Cd.

The only member of the series which forms
acidic oxides that have been isolated is Mn
(o. supra). Permanganic acid, HMnO,, has also
been isolated, but no ozyacid of Fe, Ni, or Co.

The iron elements exhibit analogies with
several other families of elements. Their rela-
tions with the elements of Group HI., especially
with Al, Ga, and In, are shown in the composi-
tion of the salts MX, ; in the existence of alums,
e.g. K2SO,.Mj(SOJ,.24H20, where M = Al, Ga,
In, Fe, or Mn ; also in the existence and disso-
ciation of the gaseous molecules FejCl„, Al^Clj,
and Ga^Cl,. The analogies shown by Ni and Co
to the Al family are very slight.

The iron family is distantly connected with
the halogens. This is shown in the existence
of the salts N'MO,, where M=Mn (?Fe), CI,

or I.

The relations between the iron family and
the chromium family of Group VI are fairly well
marked ; theMX, saltsare similarto theCrX, salts

;

MnO, resembles CrO, in being acidic and forming
salts MijMnOj, analogous to and isomorphous
with the chromates. Ferrates, Mi2Fe04, are also

known, although neither FeO, nor H^eO^ has
been isolated. MnO, is not unlike CrO, in some
of its reactions. The sulpho-ferrites, e.g.

CuFejS^, resemble the sulpho-chromites, e.gr.

ZuCr2S4. The relations of Ni and Co to the
Cr family are chiefly shown in the formnls of

the nickelous, cobaltous, and ohromous salts,

MX,; in the existence of many ammonio-
cobalt and ammonio-chrominm compounds.
The formation of the cyanogen acid E^MCy,,
and of salts of HjMCyg, where M = Mn, Fe, Co,

or Cr, is a point of similarity between Cr and the

iron family.

The composition of the salts MX, is similar

to that of the salts of Group II. ; so far as pro-

perties go these salts most resemble those of the

odd series members of Group II., Mg, Zn, and
Od ; the ammonio-oomgoohdB of Co also recall

the ammonio-compounds of Hg which ii an
odd-series member of Grpup II.

There are some resemblances between Cu
which belongs to Group I. and the iron elements

;

thus the salts MX, resemble inmany respects the
cupric salts CuX,; there are many ammonio-
copper compounds; numerous double cyanides of
Cu exist and some of those are probably derived
from a cyanogen acid HjCujCy^.

_
Finally some of the physical properties of the

iron family resemble the properties of the two
other families of Group VIII., viz. Eh, Eu, Pd,
and Os, Ir, Pt ; this resemblance is carried out
in the formulae of some of the salts, and in the
existence, and in some cases the composition and
properties, of numerous complex cyanides; these
complex cyanides are indicated in the following
table :

—

H.MOy. and salts. H,MOy, and salts.M= Mn,Fe,Co;OB,Eu M= Fe,Co;lr
Salts of S,UCj, (acid not isolated).

M= Mn,Eh.

The acid HjPtCyj and salts of this acid exist

;

salts of HjPdCy, are known. It should be noted
that Ni does not form nickelo- or nickeli-cyanides
analogous to any of the complex cyanides for-
mulated above, but only ordinary double
cyanides.

The position of the iron family of elements
in the classification based on the periodic law is

somewhat peculiar (v. Table on p. 204 of vol. ii.)

Mn is placed in the even series of Group VII. ',

the only other members of this group as yet
known are the halogens. Fe, Ni, and Co form a
division, or family, of Group VIII. ; the other
families of this group are (1) Eh, Eu, Pd, and
(2) Os, Ir, Pt. The iron family should therefore,
strictly,include only Fe, Ni,and Co ; Mn has been
included in this family because of its close rela-
tions to Fe ; but because of its position in Group
VII., Mn has also been included in the halogen
family (v. HAioaEN elements, vol. ii. p. 664).
Each of the three families which together con-
stitute Group VIII. is separated from the others

bx many elements ; the analogies between these
families cannot be very close. The iron family
is preceded in order of atomic weights by a
series of elements, which begins with the very
positive element E and ends with the element
Cr which is both metallic and non-metallic ; the
iron family is succeeded by series 5 which begins
with the undoubtedly metallic Cu and ends with
the no less undoubted non-metal Br. The iron
family forms one of the turning-points in the
swing of properties from very positive to very
negative ;thenext similar turning-^oint ismarked
by the second family of Group VIII., Eh, Eu,
Pd ; and the third turning-point is marked by
the last family of Group VIII., Os, Ir, Pt. Eecent
researches show that Co and Ni are perhaps
separable each into two other elements, v.

Nickel in this volume. In connection with this

article v. CniiOMicu oboup of elements, vol. ii.

p. 168; Cofpeb qbouf qv elements, vol. ii. p.
250; Eabths, metals ov tee, vol. ii. p. 424;
Ealoqen elements, vol. ii. p. 664 ; Noble metals,
in this vol. For detailed properties of the mem-
bers of the iron group v. Cobalt, vol. ii. p. 217

;

Ibon, this vol. p. 61; Manganese and Nickel,
in this vol. M. M. P. M.

f2
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ISAMIC ACID Vv IsATlS.

ISATAHE V. ISATYDB.

ISATIC ACID CsHjNOj i^.

CbHjINHjJ.CO.COjH. o-Amido-phenyt-glyoxylie
acid. Formed, as potassium salt, by boiling

isatin with cone. KOHAq (Laurent, A. Ch. [3] 3,

371 ; Erdmann, J. pr. 24, 13). Obtained synthe-

tically by reduction of an, alkaline solution of o-

nitro-phenyl-glyoxylic acid with ferrous sulphate

(Claisen a. Shadwell, B. 12, 358). By decom-
posing thfe lead salt with H^S and evaporating at

atmospheric temperature ire vacuo isatic acid

may be obtained as an amorphous white powder,
soluble in cold water. The acidified solution

deposits, after a while, crystals of isatin, which
is its anhydride, and the separation may be

hastened by warming. With acetone in alkaline

solution isatic acid forms (Py. 3)-methyl-qnino-

line {Py. l)-carboxylic acid [241°]. Its silver

salt forms microscopic needles (W. Pfitzinger,

J.pr. [2] 33, .100; Beyer, J. pr. [2] 33, 416).

Acetophenone gives, in like manner, phenyl-

quinoline barboxylic acid.

Salts.—KA': faint yellow crystals, which
dissolve in cone. KOHAq, forming a deep violet-

red solution , turned yellow on dilution with water.

Its solution gives a yellow flocculent pp. with
lead acetate, and, when concentrated, it is also

ppd. by BaOl^.—BaA'j (at 150°) : scales.—AgA'

:

beautiful yellow prisms, sol. water.

Acetyl derivative C|iHj(NHAc).CO.COjH.
[160°]. Obtained from acetyl-isatin by dissolving

in cold dilute NaOHAq and ppg. with dilute

HjSO, (Suida,B. 11, 586). Needles (from alco-

hol). SI. sol. cold water, m. sol. alcohol, ether,

and benzene. Boiling EClAq converts it into

isatin. Sodium-amalgam reduces it to the acetyl

derivative of o-oxy-a-amido-phenyl-acetio acid

C8H4(NHAo).CH(OH).003H, which forms colour-

less needles [142°] converted byHI into oxindole.

Chloro-isatic acid C„H3Cl(NH2).CO.COjH.
From chloro-isatin by warming with KOHAq
(Erdmann, J. pr. 19, 839 ; 24, 5 ; A. 33, 129

;

Laurent, A. Ch. [8] 3, 378). Not known in the

free state, since, when its salts are acidified,

'chloro-isatin is formed. — KA' : light-yellow

flattened needles (from alcohol) ; v. Bol. water.

—

BaA'^aq ; pale yellow needles.—BaA'j 3aq : bril-

liant deep-yellow laminse.—PbA'j 2aq : brilliant

yeUow gelatinous pp., which in a few minutes
changes to scarlet PbA'jaq.—AgA': light-yellow

pp.; sol. boiling water.—The cupric salt is

ppd. as a brownish-red powder, which changes
to blood-red.

Di-chloro-i«atic acid CeH201j(NHj).CO.C02H.
Formed by dissolving di-chloro-isatin in hot
KOHAq. Separates on addition of HCl as a
yellow pp., which, even when exposed over sul-

phuric acid in vacuo in the cold, splits up into

water and di-chloro-isatin. It dissolves in water
forming a light-yellow solution, which becomes
turbid at 60° and deposits di-chloro-isatin.

—

KA'aq: yellow laminro.— BaA'j2aq: golden
needles.—CuA'j : reddish-brown pp. changing to

greenish-yellow and crimson.— AgA': small
yellowish needles (from hot water).

Bromo-isatic acid 05H3Br(NH2).CO.COjH.
Formed by warming bromo-isatin with aqueous
caustic potash (Gericke, J.pr. 95, 176, 257). The
free acid splits np at once into water and bromo-

isatin.—KA': easily soluble cauliflower-like crys-

tals.—NaA': warty crystals.~BaA'j3aq: yellow

prisms.—CuA'2 2aq : red granular pp.—PbA'j2aq

:

yellow pp., changing to a scarlet crystalline pow-
der.—ZnA'j2aq: brownish pp., changing to red

granular powder.—AgA': light-yellow needlei

(from hot water).

Di-bromo-isatic acid C,H2Brj(NHj)C0jJI.

From di-bromo-isatinand hot KOHAq (Erdmann,
J. pr. 19, 360). The free acid is ppd. by adding

HCl to a cone, solution of the K salt as a light-

yellow powder, soluble in a large quantity of

water. By desiccation, even at 15° in vacuo, it

is decomposed into di-bromo-isatin and water.

—

KA'aq : pale yellow needles, v. si. sol. water.

Ethyl ether 'EtA'. [105°]. From tha sil-

ver salt and EtI (Baeyer a. Oekonomides, B. 15,

2099). T. sol. ordinary solvents. At 110° it

gives di-bromo-isatin.

Salpho-isatic acid

CeH3(SOsH)(NHj).CO.C02H. From isatin sul-

phonio acid and excess of alkali (O. a. A. Schlie-

per, A. 120, 12). Only known in its salts, which
are converted by mineral acids into isatin sul-

phonic acid.—K2A"aq: waxy-yellow prisms, v.

sol. water.—BaA" Baq : long silky lemon-yellow
needles ; v. sol. boiling water, insol. alcohol.

—

PbA" l^aq : yellow needles, v. sol. waterr —
AgjA" l|aq : pale yellow needles, si. sol. water.

Isomeride of isatic acid v. tn-AMino-rHENTL-
OLTOXYLIC ACID.

p-Methyl-isatio acid. Acetyl derivative
CeH3(CH,)(NHAo)CO.C02H. [172°]. Small
white needles, soluble in alcohol and hot water,
very sparingly in ether, benzene, ligroin, and
OSj- Formed by the action of cold aqueous al-

kalis upon'acetyl-^-methyl-pseudo-isatin.
Ethyl ether of the acetyl derivative

0„H,(CH3)(NHAc)CO.CO2Bt. [79°]. White
glistening plates; insol. water. Formed by
boiling acetyl-^-methyl-pseudo-isatin with dilute

alcohol (Duisberg, B. 18, 198).

Amide of the acetyl derivative
C„H3(CH3)(NHAc).CO.CONHj. [141°]. Formed
by the action of alcoholic NH3 on the acetyl de-

rivative of methyl-i)/-isatin (Panaotovid, iJ. pr.

[2] 38, 72). Trimetric prisms (from alcohol),

insol. water.

ISATILIM V. Isatin.

ISATIMIDE V. IsAim.

COvISATIN CgHsNOj i.e. C3H,<;'^^C.0H

(stable form) or C,H,<[jj^^CO (transition form

or pseudo-isatin. Anhydride of isatie acid.

o-Amido-phenyl-glyoxyUc lacHm. [201°].

Formation.—1. Discovered simultaneously by
Laurent {A. Ch. [3] 3, 371) and by Erdmann
[J. pr. 24, 11) as a product of the oxidation of

indigo by nitric acid (L.) or chromic acid (B.).

—

2. By oxidising amido-oxindole with FeCl,,
nitrous acid, or OuClj (Eaeyer, B. 11, 1228). The
oxindole may be obtained from phenyl-acetio
acid by nitration and reduction (Baeyer, B. 11,

588), and converted successively into nitroso-

oxindole and amido-oxindole.—3. Prepared by
boiling o-nitro-phenyl-propiolio acid with alkalis
(Baeyer, B. 13, 2259). The reaction possil^
takes place as follows

:
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=»'«*'4<sC{OH)j.0{0H),.0O2H

-C«H.<^^C00H-^C0,+3H,0

=CA<;^Q>coH + cOj

+

mfi
(Michael, J.pr. [2] 36, 255).—4. Together with
NgiCgHj.COsH):, by dissolving isatogenic ether in

aqueousNa^CO, (Baeyer, £. 15, 55).—6. From isa-

togenic acid by dissolving in H^SO^ and adding
water (Baeyer, B. 14, 1742).—6. By oxidising

oarboatyrii with alkaline EMnO^ (Friedlander a.

Ostermaier, B. 14, 1921).—7. By boiling nitroso-

(•y)-oxy-carbostyril with cone. HClAq (Baeyer a.

Homolka, B. 16, 2217).— 8. By heating an-
throxanic acid with FeS04 and dilute ammonia
(Schillinger a. Wleiigel, B. 16, 2224).

Preparation.—1. Finely-powderedindigo (50g.
of 65 p.o.) is made into a thin paste with boiling

water, and a dilute solution of CrO, (30 g.) is

added. The liquid is boiled till it begins to froth

strongly, and is then filtered hot, when isatin

separates on cooling. The yield is moderate
(9 g.) (Sommaruga, A. 190, 369).—2. A mixture
of indigo (100 pts.), boiling water (300 pts.), and
nitric acid (70 pts. of S.G. 1*35) is boiled for two
minutes, diluted with boiling water (2000 pts.),

boiled for five minutes more and filtered. The
isatin separates on cooling.. It may be purified

by dissolving in aqueous EOH, adding HCl as

long as it forms a black or brown pp., filtering,

adding more HCl to the clear yellow filtrate, and
washing the red pp. of isatin (Forrer, B. 17,

976 ; Hofmann, A. 53, 11).

Properties.— Tellowish - red monoclinic
prisms ; a:b:e= •425:1: -503 ; ;8 = 85° 18' (Bodewig,
Z. K. 4, 65). Has no odour, but a bitter taste.

81. sol. cold, m. sol. boiling, water, forming a
reddish-yellow solution. V. e. sol. alcohol, si.

sol. ether. The alcoholic solution imparts an
unpleasant odour to the skin.

Reactions.—1. It is not attacked by dUute
nitric acid, but a stronger acid forms nitro-o-oxy-

benzoic acid, while cone. HNO3 forms oxalic

acid.—2. Nitrous acid, acting upon isatin sus-

pended in water, forms nitro-o^oxy-benzoic acid

(Hofmann, A. 115, 280) ; while, in presence of

alcohol, nitrous acid forms benzoic acid (Baeyer,

a. Enop, A. 140, 4).—3. Chromic acid in pre-

sence of acetic acid forms isatoic acid

.CO
..CO

C.H,<'^jJ'>C.OH + O - CA<^
I

On
CO,H
^CO

Uie other hand, aoetyl-isatin OjH4<^jj^^CO,

being a derivative of pseudo-isatin, yields acetyl-

o-amido-benzoic acid C„H4(NHAc).C02H on
similar treatment (E. v. Meyer a. J. Bellmann,

J.pr. [2] 33, 30).

—

i. Chlorine and bromine form
products of substitution.—6. Cold aqueous

catistic potash forms a red solution, which on
boiling immediately becqmes yellow, and then

eontains potassium isatate. If the solution be

eoncentrated by distillation, decomposition sud-

denly takes place, aniline and hydrogen being

given off.—8. Aqueous ammonia forms isnmia

acid. Alcoholic KH, gives a variety of products,

called by Laurent imesatin, imasatin, amisatin,

isatimide, and isatilim. By heating isatin with

alcohoUc NHj in sealed tubes Sommaruga (A.

190, 371) obtained di-imido-isatin, oxy-di-imido-

isatin, and deoxy-imido-isatin.—7. Isatin com-
bines with alkaline bisulphites.—8. SO^ has no
action.—9. H^S gives di-thio-isatyde.—10. So-

dium-amalgam reduces it to isatyde C^^,^.fl^
and dioxindole CjHjNOj.—11. Ammonium sul-

phide reduces it to isatyde.—12. Zinc and dilute

HjSOj form isatyde.— 13. Zinc-dust and a little

dilute HCl form isatyde and dioxindole (Baeyer,

B. 12, 1309).—14. Zimc-dust added to a cold

solution of isatin in HOAc forms a colourless

solution (7 of isatin hydride) which becomes
coloured again on exposure to the air, isatin

being reproduced.—15. Aqueous HI (S.G. 1*4) at

100° forms isatyde. At 140° it forms a dark-

green insoluble mass, whence boiling alcohol

leaves a dark-grey residue, isatochlorin
(CjjHjjNjOs?), whilst the alcoholic solution,

mixed with water, gives a pp., whence ethei

extracts red isatopurpurin (CjjHjjN,0, ?),

while white isatone (OajH^jNiO, ?) remains un-
dissolved (Sohiitzenberger, Bl. [2] 4, 170).

—

16. PCI5 forms ' isatin chloride ' (Baeyer, B. 12,

456).—17. Eydroxylamine forms nitroso-oxin-

dole or isatoxim.—18. Alcoholic ECy has no
action.—19. A solution of isatin, warmed with
phenyl-hydrazine, forms a pp. of the phenyl-hy-
drazide.—20. In presence of HjSO, or ZnCl, isatin

forms condensation products, with (2 mols. of)

toluene, phenol, di-methyl-aniline, thiophene,
&o., by elimination of water (1 mol.). Thus,
phenol and H^SO^ give di-oxy-di-phenyl-oxindole

CeH4<^'^''^^-°^)»> ; toluene gives di-tolyl-

oxindole, while di-methyl-aniline gives tetra-

methyl - di - amido - di -phenyl - oxindole [234°]

(Baeyer, B. 18, 2642).—21. When heated with
phenyl cyanate, forthreehours at 130°, it formsthe
anilide of isatin f-carboxylic acid, which crystal-

lises from alcohol in needles [180°-185°] (Gum-
pert, J. pr. [2] 31, 120 ; 32, 283).—22. Phemyl
mercaptan, added to a hot alcoholic solution of

isatin, forms silky needles of a compound
(C„H5N02)(CsH5SH), insol. water, but decomposed
by hot benzene into its components (Baumann,
B. 18, 890).—23. By boiling with m-amido-ben-
zoic acid and alcohol there is formed an acid

which is termed isat-amido-benzoic acid

0,H4<^^^^';^^>00 [263°]. m-Amido.

bemamide gives, in like manner, the correspond-
ing amide [c. 280°] (Schiff, A. 218, 192).—
24. Heatingwith tolylene-diamine forms C,5H„N,
[290°], which is probably a quinoxaline (Hins-
berg, A. 237, 344).

Metallic derivatives.—CjH^AgNO^: ob-
tained by mixing isatin with water at 0°, adding
EOH (1 mol.) followed immediately by AgNO,
(1 mol.) (Baeyer a. Oeconomides, B. 15, 2093).
Red pp.—CgH.AgNOaNH,. Formed in presence
of ammonia (L.).—Cu(CsH4N02NH3)j. From
cupric acetate and an ammoniacal solution of
isatin (Laurent). Brown pp.—Potassium-
isatin is present in the violet-red solution ob-
tained by dissolving isatin in cone. EOHAq.

Indophenine reaction.—^A solution of tsatin
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in cone. H^SO^, sbaken with benzene containing
thiophene, ia coloured blae, through formation
of indophenine (q. v.). A similar reaction is

given by most deriyatives of thiophene.

Combinations with bisulphites
OBH5N02KHSOs2aq. Formed by boiling isatin

with aqueous KHSO3 or by saturating a solution

of potassium isatate with SO^ (Laurent). Large,

pale-yellow tables ; y. e. sol. water and boiling

alcohol, si. sol. cold alcohol. Giyes with lead

acetate a pp. of isatin and lead sulphite.

—

OaH5N02(NH4)HS03 : pale yellow tables, si. sol.

cold water.—C,H,NOj(NH3CsH„)HS05 (Schiff,

A. 144, 49).—C8HsN0j(NHaPh)HS0s. Crystals;

v. sol. water (S.).

Acetyl-ii-isaHnOJSi,<:^^^<:U:iO. [141°].

Prepared by heating isatin (1 pt.) with AcjO (2

pts.) for 4 hours (Suida, B. 11, 584). Yellow
needles (from benzene). Y. sol. benzene and
alcohol, si. sol. cold water. Eesolyed into isatin

and acetic acid by boiling with water, or, more
readily with HClAq. Cold NaOHAq dissolves

it, forming C5H4(NHAc).C0.002Na and, on
warming, isatic acid. Chromic acid in HOAo
oxidises it to NHAc.CaH^.COjH.

Beneoyl-^-isatin CjHj<\,g ")>C0.

From isatin and BzCl (Schwartz, G. B. 56, 1050).

Oxim C,HeNAi-«.CA<^(^j^^)j>. Isat.

oxvm. Niiroso-oxiiidole. [c.202°]. Formed by
passing nitrous acid into a 1 p.c. aqueous solu-

tion of oxindole (Baeyer a. Enop, A. 140, 34).

Formed also by boiling diazo-nitroso-oxindole

chloride with alcohol and HCl (Gabriel a. B.
Meyer, B. 14, 2332). Obtained by treating isatin

withhydroxylamine (Gabriel, S. 16, 518 ; Baeyer
a. Comstook, B. 16, 1706). Very slender golden
needles. Decomposed by fusion. Y. si. sol.

water, si. sol. alcohol. Dissolves in KOHAq,
forming a dark reddish-brown solution. Not
decomposed by boiling aqueous KOH.

—

CjEjAgNjOj! orange pp., got by adding dilute

NH, to an alcoholic solution of isatin and AgNOj.
Dries up to a brick-red powder.

Mono-ethyl-ether of the oxim

CeH,<^°(^j^^*^^C(OH). Isato - ethyl - oxim.

[138°]. Fine yellow needles, soluble in caustic al-

kaUs ; formed by the action of ethyl iodide on the

silver salt of isatoxim. By successive treatment
with zinc-dust and HOAc and with FeCl, it is

converted into isatin.

Di-ethyl-ether of the oxim

C„H,<;|^(^°-^*)^C(OEt). EthyUsato-ethyl-

oxim. Crystalline solid ; formed by the action of

ethyl iodide on the silver salt of the mono-ethyl-
ether (Baeyer a. Comstook, B. 16, 1706).

Oxim of '^-isatin C,H^<^^>0:NOH.

Isonitroso-^-indoxyl. Formed by the action of

nitrous acid on ethyl-indoxylic acid

0„H.<'^(^|')^C.CO^. Flat yellow needles.

Decomposes at about 200°. Sol. alkalis and
reppd. by CO^. With phenol and HjSO, it does

' not give Liebermann's reaction. Eednotion with
zinc-dust followed by oxidation with FcjCl,
yields isatin.

Ethyl ether of the Oxim 0/ ^-itaiiii

C.H^<^° >C(NOEt). From i(<.isatoxim, KOH,

and EtI: yellow plates; dissolves in sodium
ethylate with a blue colour ; reduction with zinc-

dust followed by oxidation with FejCIj yields

isatin. Forms a violet solution when warmed
with aqueous NaOH.

Di-ethyl-derivative of the oxim of

^-isatin OsH,<^^gj>C(NOEt) : [99°] ; yellow

needles, sublimable, easily soluble in alcohol and
ether, sparingly in hot water, insol. alkalis. On
reduction with zinc-dust and oxidation with

Fefilg it yields ethyl-pseudo-isatin (Baeyer, B.
15, 782 ; 16, 2191).

Phenyl-hydrazide C,4H„Nj,0. [211°].

Fine yellowish-red needles. Formed as a yeUow
crystalline pp. by boiling a solution of isatin in

1,000 pts. of water with phenyl-hydrazine hydro-

chloride (2. V.) ; the pp. is quite distinct with a
solution of 1 in 20,000 (E. Fischer, B. 17, 577).

Chloride C.H^CINO i.e. C,H,<*^^CCl

[0. 180°]. Formed by warming isatin (5 g.) with

PCI5 (7g.) and benzene (9g.) (Baeyer, B. 11,

1296; 12, 456). Brown needles. Decomposed
on fusion. V. sol. ether, forming a blue solution.

Decomposed by moist air. Potash converts it

into isatin. HI gives indigo; zinc-dnst and
HOAc do the same.

Chloro-isatin CjH.ClNOj. [243°]. 8. -1 at

0° ; 0. -5 at 100°. Obtained by passing chlorine

in suDlight into boiling water containing isatin

in suspension. The mono- and di-chloroisatin

are separated by recrystallisation from alcohol,

in which the former is much less soluble (Hof-

mann, A. 53, 12 ; Laurent, A. Oh. [3] 3, 462

;

Erdmann, A. 33, 129 ; Dorsoh, J.pr. [2] 33, 49).

Orange prisms (from alcohol). V. al. sol. water
and alcohol. Its solution imparts an unpleasant
odour to the skin. Decomposed on fusion. Hot
KOHAq forms potassium chloro-isatate. Distil-

lation with NH3 givesp-chloro-aniline. Anam-
moniacal solution of AgNO, added to an alcoholic

solution of chloro-isatin ppts. C,HjClAgNO^H,.
Di-chloro-isatin CsHjCljNOj. [186°]. Ob-

tained from the alcohoUc mother-liqnors that
have yielded chloro-isatin. Small, reddish-

yellow needles or short laminee (from alcohol).

M. sol. alcohol. When thrown upon solid

potash, moistened vrith alcohol, a red solution

is formed which solidifies to a violet-black

magma of CsHjKCljNOj, the solution of which
gives a pp. with AgXO,. Hot aqueons EOH
forms potassium di-chloro-isatate. Distillation

with KOH forms di-chloro-aniline. Chlorine
does not act on its aqueous solution, but with
its alcoholic solution it forms tetra-ehloro-

quinone and other bodies. KHSO, forms light-

yellow needles of CjHsCljNOjKHSOj, si. sol.

boiling water. Di-chloro-isatin (10 g.) oxidised

by CrOa (15 g.) in glacial acetic acid (60 g.) aa
described under Bromo-isaUm forms di-cMoro-
ISATOIO ACID (q. v.),

Bromo-isatiu C.H,BrNOo «. e.

CBr:CH.C.CO.

I II
>C.OH. [255°]. Formed, to-

CHtCKCN-^
gether with di-bromo-isatin, by the action o{
bromine and water on isatin (Erdmann, J. pr.
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19, 368; Hofmann, A. 53, 40). The prodnot
is exhausted with boiling water and the crystals

that separate on cooUng are recrystallised from
alcohol whence bromo-isatin crystallises first.

Orange prisms. Aqueous EOH converts it,

even in the cold, into potassium bromo-isatate.
Distillation with EOH yields 2>-bromo-aniline.

When mixed with alcoholic ammonium sul-

phide and exposed to the air it yields bromo-
indigo. Bromo-isatin (10 g.) is oxidised by a
mixture of glacial acetic acid (90 g.) and CrO,
(16 g.) to bromo-isatoic acid. The mixture must
first be kept ice-cold, but after 12 hours it may
be slowly raised to 70°. The product, when
cold, is poured into cold dilute H2SO4 and the
yellow sandy powder crystallised from a mix-
ture of alcohol and acetone (Dorsoh, /. pr. [2]

33, 45).

Acetyl derivative GgHjBrAcNO:. [172°].

Formed by boiling bromo-isatin (5 pts.) with
Ac„0 (8 pts.) (Baeyer a. Oeconomides, B. 15,

2096). Long straw-yellow priBms (from benz-
ene).

Chloride 0,HjBrClNO. Formed by treat-

ing bromo-isatin with PCI, (Baeyer, B. 12,

1315). Beddish-brown needles ; sol. hot benz-
ene and ether. HI gives bromo-indigo.

Oxim 08H,BrN0(N0H). From isatoxim

and bromine-water in the cold (Baeyer a. Enop,
A. 140, 35). Crystals, si. sol. water.

0Br:0H.0.00v
Di-bromo-isatin I"

{|
]^0.0H.

CBr:CH.C.N ^
[250°]. Formed as above or by digesting bromo-
isatin or isatin with bromine in sunshine.

Formed also by heating bromo-isatin (1 mol.)

with bromine (2 mols.) in HOAo for 20 hours
(Baeyer a. Oeconomides, B. 15, 2098). Orange
prisms (from alcohol). Gives di-bromo-aniline

when distilled with KOH.—CjH^BrjKNOj

:

bluish-violet scales, si. sol. water. Very stable

but converted into di-bromo-isatate by warming
with KOHAq.—AgA': brownish-violet powder.

—CjHjBr^OjKHSOs : yellow soUd, v. si. sol.

water.

Oxim CsHjBrjOjNj or

C^jBr,
^(NOH)^^

,C(OH). Formed by the

action of hydroxylamine on di-bromo-isatin

(Baeyer a. Comstock, B. 16, 1708). Yellow

pointed needles. Carbonises without melting

at about 255°. Sol. caustic alkalis but preci-

pitated by COj.
Mono-ethyl-ether of the oxim

C.H,Brj<^(^^^*^>C(OH). Di-hromo-isato-

ethyl-oxim. [252°]. Yellow needles ; formed by

the action of ethyl-iodide on the silver salt of

di-bromo-isatoxim.
Di-ethyl-ether of the oxim

C.a^r,<;'^(^^^*)^C(OEt). Di-bromo-ethyl-

isato-ethyl-oxim. [116°]. Long yellow, silky

needles ; formed by the action of ethyl iodide on

the silver salt of the mono-ethyl-ether.

Tri-bromo-isatin. Oxim

0,HBr.<^(^['o^)>. [162°]. From the oxim

of isatin and bromine in excess (B. a. K.).

Dirty violet needles (from alcohol). Insol.

water, t. lol. boiling aloohol. At 190* it lab-
limes aa red needles.

lIitro-isatinO,H,NOj(NO,), [226°-230°]. Pre-

pared by nitration of isatin dissolved in H2SO4
by addition of powdered ENO, (Baeyer, B. 12,

1312). Sparingly soluble in water, more easily

in alcohol.

Bromo-nitro-isatin

C^j(N02)Br<^^C.0H. [237°]. Prom bromo-

isatin, ENO, and H2SO4 (Dorsch). Clumps of

orange crystals (from alcohol). Sol. acetone,

glacial acetic acid and alcohol, si. sol. benz-
ene and chloroform, v. si. sol. water and ether.

Forms a dark-red solution in Ka0H,Aq, whence
an orange powder presently separates.

Aletl debivatives.

Alkyl derivatives of isatin are either

derived from the stable form C,H4<^
jj
^C.OH

or from the transition form C,H4<[^^q^C0

(pseudo-isatin). Alkyl iodides acting on silver-

isatin form alkyl derivatives of stable isatin

O.H4<*^^^C.OE.

Alkyl derivatives of pseudo-isatin

OsH4<^-D^CO are formed by the action of an

alkaline solution of bromine or chlorine fol-

lowed by alcoholicNaOH on the methyl-, ethyl-,

phenyl-, &e. -indole-carboxylie acids which are

obtained by the action of HCl on phenyl-methyl-
hydrazine-pymvic acid, phenyl-ethyl-hydrazine-

pyruvic acid, &a. (Fischer a. Hess, B. 17, 569).

Methyl derivative of isatin 08H402N(0H3)

t.e. C„H4<^°^C0Me. [102°]. Formed by the

action of methyl iodide on the silver compound
of isatin (Baeyer a. Oeconomides, B. 15, 2093).
Bedtrimetricprisms. Sol. ether, acetone, benzene,

and CS2, less easily in alcohol, v. si. sol. ligroin. It

changes on keeping into methyl-isatoid. Slowly
dissolves in dilute EOHAq, forming a solution

from which acids ppt. isatin. Its solution ip

alcoholic ammonium sulphide forms indigowhen
exposed to the air.

Methyl-isatoid C„H,jNAP} [219°]. Formed
by spontaneous change by keeping methyl-isatin

(Baeyer a. Oeconomides, B. 15, 2094). Small
yellow needles ; sparingly soluble in all solvents.

Dissolves in dilute NaOH on boiling, and on
adding acid isatin is precipitated.

Methyl derivative of bromo-isatin

CgHsBrO^NMe. [147°]. Formed by the action

of Mel on the silver compound of bromo-isatin

(Baeyer a. Oeconomides, B. 15, 2095). Bed
needles.

Bromo-methyl-isatoid [231°]. Formed by
spontaneous change of methyl-bromo-isatin by
keeping (B. a. 0.).

Methyl-psendo-isatin C,H,N0, i.e.

C.H4<NMe>°0- [^^*°^- ^^ °^^^'««-

FormatMn.—1. By the action of a cold

alkaline solution of bromine or chlorine followed

by hot alcoholic XaOH on methyl-indole-oar-

boxylic acid [212°], which is obtained by heating

phenyl-methyl-hydrazine-pyruvic acid with HCl
(Fischer a. Hess, B. 17, 563).—2. By boiling di.



ISATIN.

bromo-methji-oxindole with water (Colman, 0. J.

65, 5 ; A. 248, 118).

Beactions.— DissolTes in alkalis with a
yellow colonr. With HjSO, and benzene con-

taining thiophene it gives the indophenine re-

action. Gives a crystalline compound with

phenyl-hydrazine. Yields the same product on
oxidation in alkaline solutions as in acid solu-

tion, viz. methyl-di-oxindole.

Oxim C„H,<^|^^^^)>CO. [180»-183°].

From methyl-pseudo-isatin and hydroxylamine
sulphate in hot aqueous solution (Oolman, C. J.

5S, 6). Tufts of small pale-yellow needles ; m.
sol. hot water, si. sol. cold water, t. sol. alcohol,

acetone, ether, and benzene.
0=N2H.Ph

Phenyl hydrazide CuH,^ >C0
NMe

[146°]. Formed by the action of phenyl-hydraz-
ine hydrochloride and NaOAc on an aqueous
solution of methyl-<f'-isatin. A less pure pro-

duct is produced by the action of phenyl-hy-
drazine hydrochloride on dibromomethyloxin-
dole (Colman). Fascicular group of small yellow

needles ; insol. water and petroleum ether, si.

sol. ether, v. sol. hot alcohol or benzene.
p-Methyl-isatin C,H,N02 i.e.

0,H,Me<^°\QOH (stable form) or

OjH3Me<[^^)>00 (transition form).

ToUsatin. Anhydride of amido-tolyl-glyoxyUc

acid. [184°] (P.) ; [187°] (M.).

Formation.—From p-toluidine and di-chloro-

acetio acid by digestion in alcoholic solution,

the resulting ^-toluide (p-tolyl-methyl-imesatin)

C=NC,H,Me
0,H,Me<' >C0 being decomposed by

HCl, and the crude product purified by boiling

with aqueous KOH, ppg. with HCl, and crystal-

lising from alcohol and afterwards from water
(P. J. Meyer, B. 16, 2261 ; Fr. Baeyer a. Co., B.
Bef. 17, 367 ; Panaotovift, J.pr. [2] 33, 57).

Properties.—Bed crystals or glistening red

plates. Sol. hot water and alcohol, si. sol. cold

water, v. sol. hot HCIAq. Dissolves in cold alkalis

with a deep-violet colour, and on heating or

standing it then takes up water, becoming yellow

and forming methyl-isatic acid. Dissolves in

cone. HjSO, with a red colour. Gives the in-

dophenine reaction. CrO, in acetic acid forms
methyl-isatoic acid. Boiling with ACjO for three

hours forms the acetyl derivative of methyl-i)'-

isatin.

Acetyl derivative of methyl ->^-

isatin OeHaMe^^^^CO. [172°]. Formed

byboilingp-methyl-i('-isatin withAc^O for 3 hours
(Panaotovid, J. pr. [2] 33, 71). Formed also

by the action of HCl upon the acetyl deriva-

tive of ;p-methyl-t((-isatin p-toluide (Duisberg,

B. 18, 197). Lemon-yellow needles (from
benzene) ; sol. chloroform and benzene, si. sol.

water, alcohol, ether, Ugroiin, and CS2. Con-
verted by cold dilute alkalis into acetyl-jp-

methyl-isatic acid. Alcoholic KH^ converts it

into the amide of acetyl-p-methyl-isatio acid
C„HaMe(NHAc).CO.CONH„ which crystaUises

from alcohol in trimetric columns [141°]. CrO,

inHOAo oxidises it tomethyl-isatoio acid, whioh

crystaUises from boiling alcohol in trimetrio

plates and, when heated, decomposes at 245°

with great increase in balk, finally melting at

300°.

Oxim 0,HjMe<^^;QSj2.>. Isonitroso-

methyl-oxmdole. [226°]. Formed by the action

of hydroxylamine (base) on jp-methyl-isatin

(P. J. Meyer, B. 16, 2268). Long yellow prisms

;

sol. alcohol and NaOH, si. sol. water.

Phenyl-hydrazide of methyl-isatin

C„H,Me<^|^^)^O.OH. Prom p^methyl-

isatin and phenyl-hydrazine (P.). Golden needles

(from chloroform). Nearly insol. water, sol. al-

cohol. Maybe sublimed at 240°, but melts above
300° with evolution of gas.

Di-phenyl-hydraside of methyl-'^i.

isatin O.H.Me<^^^^ '^"''^)>C(NaHPh). [255°]

Formed by warming the acetyl derivative of

methyl-i|(-isatin with phenyl-hydrazine (P.).

Yellow trimetrio columns (from alcohol) decom-
posed by fusion. Nearly insol. water, sol. chloro-

form.
Imide CjHjNjO or O^^t^fl^. p-Methyl-

imesatin. Formed by heating p-methyl-isatin-

^-toluide with alcoholic NH, at 100° (P. J. Meyer,
B. 16, 2264). Nearly colourless fine silky needles.

Y. si. sol. hot alcohol and hot water. Insol.

cold alcohol and water. Is not re-converted into

p-methyl-isatin by acids or alkalis.

Phenyl-imide Ci^H^NjO i.e.

C„H3(0H3)<^(^'^)^0.0H. Methyl . iaatin

amUde. Phenyl - methyl i/mesaUn. [240°].

Formed by heating^-methyl-isatin with an abso-

lute alcohoUo solution of aniline (Meyer, B. 16,

2267). Thick yellowish-red tables or prisms!

Sol. hot alcohol, si. sol. cold alcohol and water.

Heated with acids or caustic alkalis it is resolved

into its constituents.

o-Tolyl-imide O^Hi^NoO «.e.

C,H3(CH3)<^(^^'^')>C.OH. o-Toluide of

methyl- isatin. o-Tol/yl-p- methyl - imesaUn.
[191^. Bed prismatic crystals. Formed by
heating p-methyl-isatin with an absolute alco-

holic solution of o-toluidine. By HCl or hot
NaOH it is resolved into its constituents (Meyer,
B. 16, 2268).

p-Tolyl-imide C„H,jN20i.e.

C„H3(CH3)<°(^^'^')^C.OH. p.Tolidd» of

methyl-isatin. p - Tolyl -p • methyl • i/msatin.

[259°]. Formed by heating di-chloro-acetio acid

(1 mol.) with jp-toluidine (4 mols.) at 100° C,
either alone or in aqueous or alcohoUo solu-

tion; the yield is 70 p.o. })-Tolyl-amido-i>-

/NHv
methyl-oxindole OjHjMe^ >C0 is

\ch/nh(o,h,)
first formed and then undergoes oxidation by
absorption of oxygen from the air. Formed also

by heating di-chloracetamide (1 mol.) with p-
toluidine (8 mols.) ; and by heating 2>-methyl-
isatin with an absolute alcoholic solution oip-
toluidine (Meyer, B. 16, 2261). GUstening yeUow
needles or plates. Sol. ether and hot alcohol,
sparingly sol. cold alcohol, insol. water. By coU
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flOl it is resolved intoj)-toluicline and ^-methyl-
Uatin. Hot HCl or hot NaOH gives p-methyl-
isatio acid.—Sodium salt crystallises in red
prisms, decomposed by water.

Acetyl derivative
/NAc

C^,Me< >C0 . [122°]. GUstening red
\0=N(0,H,)

needles; insol. water. By HOI it is split up
into 2>-toluidine and the acetyl derivative of p-
methyl-pseudo-isatin (Duisberg, B. 18, 190).

Bromo-p-toluid^ C.^isBrNjO. [210°].

Bed needles or prisms. By heating with acids

or alkalis it is split up into its constituents

(P. J. Meyer, B. 16, 2267).

y o-Di-methyl-i|(-iBatin OjH3Me<[™g>00.

Methyl-r^-o-toUsatim. [157°]. Formed by adding
pyruvic acid to a solution of methyl-o-tolyl-

hydrazine in dilute HCl, and warming the re-

sulting oil with a large quantity of phosphoric
acid (S.G. 1-17)'. The resulting di-methyl-indole
carboxylic acid is then warmed with NaOCl in
slightly alkaline solution, when a product [152°]

is obtained, which when warmed with water
yields the di-methyl-isatin (Hegel, A. 232, 221).

Brick-red needles (from water).

K^-Di-methyl-T^-isatin CeHjMe<;^^g>CO.

[148°]. Formed in like manner from methyl-
p-tolyl-hydrazine and pyruvic acid; the di-

methyl-indole carboxylic acid giving with alka-

line hypochlorite a chlorinated compound crys-

tallising in yellow needles [135°] which yield the
di-methyl-isatin on dissolving in water (H.). Bed
needles.

Ethyl-psendo-isatin OaH4<^™/>CO. Lac-

tam of ethylAsaUc add. [95°].

Formation.—1. By the action of a cold alka-

line solution of chlorine followed by hot alco-

holic NaOH on ethyl-indole carboxylic acid

[183°] which is obtained by the action of HCl on
phenyl-ethyl-hydrazine-pyruvic acid (E. Fischer

a. Hess, B. 17, 566).—2. By reduction of the
di-ethyl derivative of pseudo-isatin-u-oxim

C^4<^2/>C(NOEt) vrith zinc-dust and oxida-

tion of the product with PojOlj (Baeyer, B. 16,

2193). Large red plates, sol. hot water, alcohol

and ether. With thiophene and , H^SOj it

gives a blue colouring matter soluble in ether.

It dissolves in alkalis with a yeUow colour,

at once forming s salt of ethyl-isatio acid

p„/CO.COjH
vNHEt

Ethyl-psendo-isatin »«xim

C,H,<^^^P^)>CO. [162°]. Yellow four-sided

prisms. Formed by the action of hydroxyl-

amine on ethyl-pseudo-isatin. On reduction with

zinc-dust followed by oxidation with FojClj it

yields ethyl-pseudo-isatin. It does not yield in-

digo on treatment with ammonium sulphide

(Baeyer, B. 16, 2196).

Ethyl-psendo-isatin oi-oxim. Ethyl ether

O^t^^^OH^OM). [99°]. From the ethyl

ether of the »-oxim of ^-isatin by further ethyl,

ation (Baeyer, B. 16, 2191). Yellow needles, v.

sol. alcohol and ether, si. sol. hot water. May
be sublimed. Insol. alkalis. After reduction

with zinc-dust, on oxidation with FeCl, it yields

ethyl-ifi-isatin.

Bromo-ethyl-isatin CsH,BrO,NEt {.«.

C.H^r<^^COEt. [109°]. From the silver

compound of bromo-isatin and EtI (Baeyer a.

Oeconomides, B. 15, 2095). Long red prismatic
needles (from benzene). On keeping it slowly
changes into bromo-ethyl-isatoid.

Bromo-ethyl-isatoid CigHijBrjNjO,. [245°].

Fine needles. Sparingly soluble in all solvents,

most easily in hot alcohol and acetone. Formed
by spontaneous change of ethyl-bromo-isatin by
keeping ; also by the action of acetic anhydride
on ethyl bromo-isatin (Baeyer a. Oeconomides, B.
15, 2095).

p-Ethyl-isatin C,„HjNOj t.e.

C.H3Et<^^0.0H. [137°]. Long red needles

(Paucksch, B. 17, 2805). Formed by heating
with HClAq the product of the action of di-

chloro-acetio acid on j)-amido-phenyl-ethane
C.H,Et(NH,) [1:4].

Si-bromo-ethyl-isatin CjHjOjNBrjEt ».e.

C„HjBrj<^^C.0Et. [89°]. From silver di-

bromo-isatin and EtI (B. a. 0.). Bed crystals.

f-Methyl-v-ethyl-^-isatin

C,H3Me<;^gj>00. [110°]- Ethyl-^-p-tolisa-

tin. Formed from the ^-toluide by treatment
with cone. HClAq (Duisberg, B. 18, 197). Formed
also from methyl-ethyl-indole carboxylic acid by
treatment with a weak alkaline solution of
NaOCl, and warming the resulting pp. with
water (Hegel, A. 232, 219). Bed needles or
prisms ; v. sol. alcohol, ether, benzene, and CS,,
si. sol. water and ligroi'n. Sol. aqueous alkalis.

Gives the indophenine reaction.

.C(NC„H,Me)v
p-Tolylimide CeH^Me^ >C0.\—NEt /

p-Toluide [152°]. Formed by boiling the p-
tolylimide of ^-methyl isatin with NaOEt and
EtBr (Duisberg, B. 18, 198). Large orange-red
prisms; v. sol. alcohol, acetic acid, benzene,
and CS,, si. sol. ether, insol. water. Split np by
HCl into j>-toIuidine and methyl-ethyl-^-isatin.

Isobutyl-bromo-isatin

C,H3Br<|^^C0C<H,. Crystallises with diffi-

culty. Is converted by ACjO into iso-butyl-

bromo-isatoid O^i^B^e^rJO, [210°] which crystal-

lises in slender needles, si. sol. all solTent8
(Baeyer a. Oeconomides, B. 15, 2097).

BenzyI-.).-isatin C^,<^°;^j>, [131°].

Formed by adding a solution of sodium benzyl-
indole carboxylate to one of NaOCl. The pp. is

dissolved in alcoholic NaOH, warmed gently,

diluted with water, freed from alcohol by dis-

tillation, and ppd. with water (Antrick, A. 227,
364). Long silky red needles (from water).
Almost insol. cold water, v. sol. alcohol and
ether.

Fhenol-isatin v, Di-osT-Di-PHENYL-oziMDOLa.
Toln-isatiu v. Di-tolyi-oxindole.

<a)-iraphtli-i8atiB 0„H,<^^>00 ov
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0,oH.<;cQ^O.OH. [255^. Formed by dis-

Eolving (a)-naplithoxindolein alcohol and adding

EOAo and NaNO^. The isonitroso- derivative

80 obtained is reduced with Sn and HCl, and

Bubsequently oxidised with FejCl, (Hinsberg, B.

21, 117). Bed needles. Forms a compound with

phenyl-hydrazine [270°].

(/3).Naphth-iBatin0„H,<^^O.OH. [248°].

Formed by dissolving (fl)-naphthoxindole in

HOAc and adding sodium nitrite. The isonitroso-

body formed yields on reduction with Su and

HCl, and subsequent oxidation with Fe.fil„ the

isatin (Hinsberg, B. 21, 116). Bed needles, v.

sol. ordinary solvents.

Ammomucal Debivativeb or Isatin.

Imesatin OANjO i.e. C,H,<^°^C.NH, or

0^,<^>0:^n{1) or C„H<0{NH)^o.OH.

IsaUn-mdde (?) Obtained by Laurent (/. pr.

25, 457) by passing dry NH, into a boiling alco-

holic solution of isatin containing a little isatin in

suspension. Could not be obtained by Somma-
ruga (B. 10, 432). Bectangular prisms : insol.

water, v. si. sol. ether, m. sol. boiling alcohol.

Eeadily decomposed by heating with alcohol and
EClAq into isatin and NH,. EOH acts in like

manner.

Ciiloro-imesatin CsHjClNjO. From chloro-

isatin and alcoholic NHj (Laurent). Yellow six-

sided prismatic tables; v. si. sol. boiling alco-

hol, insol. ether. Dissolves in EOH, giving a
ted liquid.

Bromo-imesatin CgHjBrNjO. From bromo-
isatin and boiling alcoholic NH, (Gericke, Z,

1865, 593). Tellowish-brown crystalline mass.

Iso - amyl • imesatin CsHj(CjH„)N20 i.e.

C,H«<^°>C.NHC^„ 01

C^,<;°(^^»^")>:0.0H(?). Formed by heat-

ing isatin with isoamylamine (Schiff,.^. 144, 53

;

Z. [2] 4, 13). Yellow lamince ; si. sol. ether, v.

sol. -alcohol. Decomposed by dilute acids or by
prolonged treatment with water into isatin and
isoamylamine.

Fhenyl-imesatin C„Hj(C,H,)N20. Anilide

of isatin. From isatin and aniline in boiling

alcoholic solution (Eugelhardt, J. 18S5, 641).

Formed also by heating the compound of isatin

with bisulphite of aniline, and crystallising from
ether-alcohol.

Chloro - phenyl - imesatin CsHj(C,H4Cl)N20.
From isatin and chloro-aniline (E.). Yellowish

crystals.

Bromo-phenyl-imesatin CgHj(0sH,Br)N2O.
Besembles the preceding (E.).

Phenyl - cWoro - imesatin 0;H.fi\[G^^)yifi.
Formed by adding aniline to a boiling solution of

chloro-isatin in alcohol (Engelhardt, J. pr. 66,

260). Yellow needles ; itasol. water, v. sol. hot
alcohol. Besolved by boiling dilute acids into

chloro-isatin and aniline. Potash gives aniline

and potassium chloro-isatate.

Phenyl -bromo - imesatin OaH4Br(0,Hs)N,0.
Besembles the above (E.).

Di-phenyl-di-ethyl-di-amide

«TT•CO^
of isatin

C^H^NsO i.e. C^,<Jj^>C(NPhBt), or

C^,<;C(N^^*)«^C.OH (?), So-calledi)^»3/Z-

efhyl-iMfesatm. From isatin by heating with

ethyl-aniline (Schiff). Yellow laminss; si. soL

ether, v. sol. alkalis. Split up by acids, alkalis,

or hot water into isatin and ethyl-aniline.

p-Uethyl-imesatin v. Imide of p-MethyU
isatin (stipra).

Phenyl-jh-methyl-imesatin v. AniUde of p-

rmthyl-isatim Uvpra).
Imasatin C,8H„NsO,. Formed by passing

NHj into a boilmg saturated solution of isatin

in dilute alcohol (Laurent, A. Ch. [3] 8, 483).

Greyish-yeUow granules; insol. water and ether,

V. si. sol. boiling alcohol. Not attacked by boil-

ing aqueous HCl. Caustic potash dissolves it,

and the solution is ppd. by dilute HClAq.
Di - chloro - imasatin CieHgOl^NaO,. From

chloro-isatin and alcoholic NH, (L.). Slightly

reddish powder.
Si -bromo -imasatin OieB^BrjNsO,. Formed

by heating an alcoholic solution of bromo-isatiu

with ammonia (Gericke, Z. 1865, 598). Brownish-

yellow crystalline granules.

letra-bromo-imasatin Cj^^^t^jOt. From
tetra-bromo-isatin and alcoholic NH,. Beddish-

yellow scales (L.).

Amasatin Gj^i^fl,. Isamide. Amide of

Isamic add 7 One of the products of the action

of ammonia on isatin. Prepared by heating

ammonium isamate till water is given off, and
washing the residue with water (Laurent, A. Ch.

[3] 3, 488 ; J. pr. 35, 117). Yellow powder

;

insol. water, nearly insol. ether, v. si. sol. alco-

hol, m. sol. boiling alcoholic NH3. Cold KOHAq
dissolves it, giving ofi NHj, and forming a yellow

liquid containing potassium isamate. HGIAq
forms a violet solution containing isamic acid.

Di'Chloro-amasatin CigH^Cl^NtO,. Yellow

powder, formed by evaporating a solution of

ammonium chloro-isatate (L.).

Tetra - chloro - amasatin CnHigCljN^O].
Formed by heating ammonium di-chloro-isatate.

Si-bromo-amasatin C,5H,|^rjN,0s(?).

Formed by evaporating an aqueous solution of

ammonium bromo-isatate and treating the pasty

residue with water (Gericke). Orange-yeUow
substance, si. sol. water, insol. alcohol and ether.

Dissolves with violet colour in acids.

Amisatin CjsHsgNuOj. A product of the ac-

tion of dilute alcoholic ammonia on isatin and
ppd. by adding water to the solution after isat-

imide and isatilim have crystallised out (L.).

Minute needles, insoL alcohol, sol. alcoholic

Isamic acid 0,^„N,04. Produced by the

action of warm ammonia on isatin ; but is best

prepared by dissolving isatin to saturation in

aqueous EOH, evaporating the solution to dry-

ness, dissolving in alcohol, adding a very con-

centrated solution of ammonium sulphate, fil-

tering, and evaporating to dryness. The resi-

due contains amasatin and ammonium isamate,
and the latter may be dissolved in alcohol,

whence, after addition of ECl, isamic acid crys-

tallises (Laurent, A. Ch. [8] 3, 490). Buby-
coloured hexagonal tables or scarlet trimetrio

lamina. 81. sol. boiling water, forming a yel-



ISATIK OAftBOXtttO ACID. t^

W lolution; v. tol. hot alcohol, m. sol. ether.
A^ueoaa HCl dissolTes it with violet colour, and
it separates again from the solution in violet

crystals turned red by water. Boiling dilute

acids split it up into isatin and ammonia. Bro-
mine forms 'indelibrome,' a yellow substance
CuH^r^NjO, insol. water.

Salts.—NH^A' : small needles, or very acute
minute rhombs. When strongly heated it gives

off water and forms amasatin. Its solution does
not ppt. salts of Ba, Ca, or Mg, but gives a yel-

low pp. with lead acetate and with AgNO,, and
• red pp. with HgCl,.—The potassium salt
may be boiled without decomposing.—AgA'.

Si-chloro-isamio acid C,sH„Cl^,04. Formed
by adding HCl to a solution of di-ohloro-ama-
atin in dilute KOH and crystallising the brick-

red pp. from alcohol (L.). Bright-red elongated
hexagonal lamines. More sol. alcohol and ether
than isamio acid. Forms yellow solutions.

Decomposed by distillation. - HCIAq forms a
violet solution, but on boiling it is split up
into NH, and chloro-isatin.

Tetra-chloro-isamic acid C,eHgCl4N304. By
boiling tetra-chloro-amasatin with alcohol and
adding silver nitrate a flocculent precipitate of

OiA^gCliNjO^ is formed (L.).

Di-bromo-isamic acid 0,oH„BrjN,04. Formed
by dissolving di-bromo-amasatin in EOHAq
and neutralising with dilute HCl (Gericke). Bed
powder, nearly insol. water, v. sol. alcohol and
ether. HCIAq gives a violet solution. Boiling

EOHAq gives bromo-isatic acid.—EA' : yellow
needles, si. sol. water.—BaA',.

Isatimide C^^'E,,Nfl^. Formed by parsing
dry NH, over isatin moistened with alcohol

(86 to 100 p.c). When absolute alcohol is

used, imasatin first crystallises out, and the
filtrate deposits isatimide as a yellow crystal-

line powder, Insol. water, scarcely sol. boiling

alcohol or ether, v. sol. boiling alcoholic NH,.
Potash dissolves it with yellow colour and evolu-

tion of NH3, the liquid then containing isatin.

Isatilim C^^u^fi^ (7). Sometimes formed
when dry NH, is passed over isatin moistened
with alcohol, separating from the alcoholic fil-

trate from which isatimide has separated
(Laurent, J. pr. 35, 121). Tellow amorphous
flocks, easily decomposed by EOH.

Si-isatiu diamide G„H,2N,02. Formed by
saturating an alcoholic solution of isatin with
dry NH, and heating to 100° for 24 hours. The
product is filtered boiling, the filtrate contain-

ing deozy-imido-isatin, while the di-isatin di-

amide and oxydiamidoisatin diamide which re-

main on the filter are separated by treatment

with water in which the di-isatin diamide is

the less soluble (E. von Sommarnga, A. 190,

367', B. 11,1082; 12, 980). Pale yellow crys-

tals, si. sol. alcohol and water. Nitrous acid

forms some di-isatin amide.

Salts.—B'HCl: yeUow crystalline powder,

almost insol. cold water.—B'HNO, : yellow

needles.—B'HjjSO,: yellow needles. Not de-

composed by heating with water at 100°.

—

B'HjCrO, : orange powder.
Bi-isatin amide C,„H„NsO,. [252°]. Formed

by warming di-isatin diamide with dUute EOH
and ppg. with HCl (Sommarnga, M. 1, 679).

Small yellowish needles (from alcohol). Scarcely

lol. water, v. sol. alcohol.—C,8H„(NHJN,0,

:

silvery scales.—0,8H„EN,0, l^aq : silvery platea

or needles.

Dihydride C„H„N,03. [213°1. Formed by
treating di-isatin amide or di-isatin diamide with
sodium-amalgam (Sommarnga, A. 194, 88). Slen-

der needles (from alcohol) ; scarcely sol. wate;
and ether. Oxidised by boiling with HgO or aque-

ous FeCl, to di-isatin amide. Notaffected by aque
ous EOH (S.G. 1-27) at 100°.—NaO„H„N,0, i

long colourless needles, v. sol. hot water.—
EC,,H,,N,0,: broad needles with silky lustre.

Ozy-diamido-di-isatin diamide 0,sH„N,0,.
OxydHmidodiamidoisatm. [295°-300°]. Formed
as above (S.). Large colourless needles. Sol.

water, v. e. sol. alcohol. Dissolves readily in

acids, and is not reppd. from these solutions by
NH3. Boiling with water and sodium-amalgam
converts it into di-amido-di-hydrindic acid.

The solutions of its salts show intense red
fluorescence.—B'HNO,: granules, v. sol. hot
water.—B'H^SO, : prisms.

Di-amido-di-hydriudio acid 0,gH,gN40,.

[217°]. Formed as above. Crystalline granules.

Decomposed on fusion. V. sol. hot water.

Oxidised by chromic acid mixture to ' di-imido-

di-hydrindin dicarboxylic ' acid Ci^Hg^N^O^
which crystallises from hot water in needles.

Deoxyimido-diisatin CuHnNjO,. [210°].

Formed as mentioned under diisatin diamide
(S.), and purified by solution in aqueous EOH
and ppn. by an acid. Tellowish powder. De-
composed by fusion. V. sol. alcohol, hot water,

and alkalis.

Oxy-amido-hydro-isatin, socalled, C„H„N,0,.
Formed by treating the preceding body with
sodium-amalgam or by heating it with EOHAq
in sealed tubes at 100° (S.). Tellowish amor-
phous powder, insol. water, v. sol. alcohol.

Decomposes at 188° without fusion.

ISATIN CABBOXYLIG ACID. Aailide.
C,5Hu,N,0, i.e. CsHiNO.CONPhH, probably

CO.
C«H,<' >C0. Cwrhanilido-isatm. [180°-

N.CONHPh
183°]. Formed by heating isatin for 3 hours
at 130° with phenyl cyanate (G-umpert, J.pr.
[2] 82, 283). Ciystallises from benzene in

canaryiyellow needles. Sol. alcohol, ether, and
glacial acetic acid.

BeacHons.—1. When fused it forms isatin

and phenyl cyanate (compare the formation of

isatin from acetyl-isatin).—2. With H^SO, and
crude benzene it gives the indophenin reaction.

3. Dissolves in warm dilute EOH forming
potassic carbanilo-isatate. HCl throws down
sparingly soluble carbanilido-isatic acid,
NPhH.CO.NH.CBH4.CO.CO2H, [170°-180°, with
decomposition]. The acid is very stable, but
by heating at 110° for a long time it loses

HjO, changing back to carbanilido-isatin. Carb-
anilido-isatic, acid, when heated with ethyl or
methyl alcohol, splits off CO, and HjO forming
C,.H„NA [175°], and O^H^N^O, [197°], re-

spectively.— 4. Converted by ammes into amides
of carbanilido-isalio acid, thus alcoholic NH,
at 100° forms NPhH.C0.NH.0,H4.C0.C0.NH,
[229°], crystallising from alcohol in needles.
It dissolves in dilute NaOH, but is reppd. un-
altered by HCl. When dissolved in glacial
acetic acid it is converted by NjO, into an in-
different body, 0,.H,jNjO„ [270°].—6. NEtH,
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forms NPhH.C0.NH.0,H4.C0.C0.NEtH [210°].

It forms needles (from alcohol) and is a
weak acid. — 6. Phenyl-hydrazme forms
NPhH.00.NH.C,H4.C0.C0N{NHj)Ph [193°].—
7. Hydroxylamme forms
KPhH.CO.NH.C^,.CO.CO.NH,OH [225°],

ISATIN SIHTOBIDE v. DioxindoIiE.

ISATIN INBOGENISE v. Indigo.
ISATIN SULFHONIC ACII) C.H^NSO, fe.

80,H.0^3<^^^^0.0H. Isatosulphimc acid.

Preparation.—Commercial indigo-carmine

(18 pts.) is stirred up into a thin paste \rith

water (18 pts.), HjSO^ (1^ pts.) is added, and the
mixture heated to boiling while K^Cr^O, (1 pt.)

is gradually thrown in, as long as decolourisation

ensues. The hot solution is filtered and KNO,
added, which facilitates the deposition of potas-

sium isatin sulphonate. The E salt is mixed
with resinous matter, which can be got rid of by
dissolving in hot baryta-water, ppg. excess of

baryta by COj, and then ppg. by K^SO^ (Gr. a. A.
Schlieper, A. 120, 1). Yellow radio-crystalline

mass (containing 2aq). Insol. ether and benzene,
m. sol. alcohol, t. sol. water. Powerful acid,

separating HCl from its salts. Not decomposed
by HjSO, or HNOj, even on boiling. Aqua regia

slowly forms tetra-chloro-quinone. Alcoholic
NH3. forms dark-brown bodies. Hydric iodide
does not reduce it. Ammonium sulphide forms

S0,H.C.H3<;^^j°^)^C0H. Hot potash forms

Bolpho-isatic acid.

Salts.—NaA' 2aq: deep-red tables; ppd.
from its aqueous solution by NaCl.—KA' aq :

small golden needles. S. 5 in the cold. Insol.

alcohol. Ppd. by KNO3 from its aqueous solu-

tion.—NH4A' aq : deep-yellow needles, v. sol.

water, si. sol. NH^Cl.—BaA'j 4aq : scarlet powder,
insol. alcohol, si. sol. water.—CaA'2 2aq: small
golden needles, m. sol. water.—AgA' aq: yellow
needles, si. sol. water.

DIISATOGEN C.eHsNA »•«.

Q—Q 0-0
C^O-C—dv

CeH/l/ \|XH„or
^N n/

"«^4<T<t f\
>0M. (Michael, J. pr. [2]

85, 256). Prepared by the action of fuming
E2SO, on di-o-nitro-di- phenyl -diaoetylene
(Baeyer, B. 15, 52). Bed needles. Sol. nitro-
benzene, si. sol. chloroform, insol. alcohol and
ether. With H^SO, and PeSOj it gives indoin. It

is very readily reduced to indigo by cold NHjHS,
by zinc-dust, and NHjNaOHorAcOH, byglucose,
and alkalis, &o. It combines with ammonium
bisulphite.

ISAIOGENIC ETHER CsHiOjN.CO-Et i.e.

\
/C— d-CO^t, or OMy°^-^-°^'^^'

or (CO^t.CO.CO.C„H,)^, (Michael, J. pr. [2]
35, 255). [115°]. Formed by an isomeric change
from o-nitro-phenyl-propiolic ether by the action
of cold HJSO, (Baeyer, B. 14, 1741; 15, 780).
Yellow needles. By most reducing agents it is
reduced to indoxylic ether, but ferrous salts give
indoxanthic ether (Baeyer, B. 15, 780). Isato-

genic acid is perhaps formed by shaking o-nitro

phenyl-propiolio acid with H2SO4, but if so, it is

decomposed on diluting with water into CO] and
isatin.

^CO
ISATOIC ACID CsHsNOji-e. O.H.C 1

\n,co,h.
Anthranil ca/rboxyUe add. [230°]. S. (acetone)
4-4 at 55°.

Formation.—1. By the oxidation of isatin by
CrO, in HOAo (Kolbe, /. pr. [2] 30, 469).-2. By
heating anthranil with chloro-formic ether at
130° (Priedlander a. Wleugel, B. 16, 2227).—
3. By boiling o-amido-benzoic acid with excess

of chloro-formic ether (Niementowski a. Bozan-
ski, B. 22, 1672).

Preparation.— !^. Kolbe, J. pr. [2] 30, 469).

Isatin (100 g.) is powdered and mixed with glacial

acetic acid (600 g.). A solution of OrO, (200 g.)

in glacial acetic acid (600 g.) is slowly added, the
temperature being kept below 50°. The flask is

left for 12 hours in cold water, and then in water
at 50°, and finally at 60°. Isatoic acid then be-

gins to separate as a yellow powder, the separa-
tion is completed by pouring into 500 c.c. cold

dilute H2SO4. Yield 72 per cent.

Properiies.—Nearlyrectangularprisms, which
are yellow (through some impurity) when pre-

pared from isatin. Decomposed at 230°. Spa-
ringly soluble in alcohol, ether, and glacial acetic

acid, rather more soluble in chloroform and
benzene.

Reactions.—1. Boiled with water it forms
o-amido-benzoic (authranilic) acid

:

CjHiNO.CO^H + H,0 = C„H,(NHJCO,H + COj.—
2. Cone. HCl, HjjSO,, and dilute HNO, behave
in the same way.—3. Gaseous HCl passed into

an alcoholic solution forms the hydrochloride of

o-amido-benzoic ether.—4. Aqueous baryta forms,
on warming, o-amido-benzoic acid.—5. Ammo-
nia (aqueous or dry) forms o-amido-benzamide.
6. Aniline at 60° forms the anilide of o-amido-
benzoic acid.—7. HNO3 (S.G. 1-48) forms nitro-

isatoic acid.—8. Nitrous acid gas passed into

water, containing isatoic acid suspended, forms
(o)-nitro-salicylio acid. Anthranilic acid is

doubtless first formed, and this is then nitrated

and exchanges NH, for OH.—9. Heated with
methyl or ethyl alcohol it unites, forming crys-

talline compounds, carboxylic acids of the
methyl or ethyl ethers of o-amido-benzoio acid:

CO

"•^^icO.H
"^^°^ =°'=<nS,H.

The acid C0jH.NH.C„H4.C0jMe crystallises

in needles [176°], while the corresponding
COjH.NH.CeH4.C02Bt forms needles [126°].—
10. With benzoyl chloride at 210° it partly reacts

^CO
thus: CeHX

I
+BzCl

\N.COjH
.CO

=C0,-hHC1 + C„Hj<
I , forming benzoyl-an-

^NBz
thranil [123°].—11. Bromine forms bromo-isatoio
acid, which gives with HCl (3)-bromo-anthranilio
acid [208°].—12. It dissolves in cold dilute NaOH
with a blue fluorescence, but on standing the
fluorescence vanishes and the solution then con-
tains anthranilic acid (Priedlander a. Wleugal,
B. 16, 2227).—13. Phenol at 180° gives phenyl
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9-amido-benzoate crystallising in needles [70"]
{Or. Schmidt a. B. v. Meyer, J.pr. [2] 36, 370).—
14. Long boiling with glacial acetic acid forms
an amorphous compound CjjH^jNjOg, v. si. sol.

ordinary solYents, which yields o-amido-benzoio
acid when heated with HOI or dilute HjSO,
(G. Schmidt, J.pr. [2] 36, 380).—15. Heating with
Ac^O gives acetyl-o-amido-benzoic acid [180°]

(S.).—16. With hydroxylamine it forms o-amido-
benzoyl-hydrozylamine (E. v. Meyer a. T. Bell-

/CO,
mann, /. pr. [2] 33, 19) CsH.< I + H-NOH

^N.COjH
= C„H4{NHj)CO.NH(OH) + CO,.-17. With phe-
nyl-hydrazine it forms o-amido-benzoyl-phenyl-

hydrazine Ofi.f/l +PhNH.NH,
\N.COjH

= C.H,(NHj)CO.NPh.NHi + COj,—18. It does not
react with boiling di - methyl - aniline. —
19. PyrocatechiwaX 180° reacts thus (M. a. B.):

.CO
C.H,(OH),+C^Z

I

\n.co,h
= CO, + C,H,(NHj)CO.O.C,H,OH, forming o-oxy-
phenyl o-amido-benzoate.—20. Boiled with/or-
mic acid it forms formyl-o-amido-benzoic acid

and a weak base, C„H2gN40a. This crystallises

in rhombohedra (from alcohol). It melts at

[280°], with decomposition. Sparingly soluble

in water, alcohol, benzene, and chloroform. S.

(ether) -03 at 15°; S. (alcohol) -11 at 19°.

Beadily soluble in KaOH,A.q, forming a crystal-

line salt. Its hydrochloride forms prisms, but

is decomposed by water. Heated with cone. HCl
at 140° it forms CO,, formic acid, and the hydro-
chloride of anthranilio acid (M. a. B.).—21. By
treatment with PCI5 in presence of POCI3 a pro-

duct is got whence methyl alcohol and ethyl

alcohol respectively form crystalline products.

The former gives C,tH,eN,Os [210°]; small

needles. The latter gives CpH.aNjOs [170°];

needles. With cone. HCl at 140° the latter gives

EtCl and anthranilic acid (M. a. B.).—22. Bleach-
ing powder suspended in chloroform changes
some of the isatoic acid into an isomer [240°],

soluble in alcohol, acetone, and benzene. It

dissolves in NHj.Aq without forming anthranil-

amide (unlike isatoic acid), but when HCl is

added to the solution an acid [260°] is ppd.
(M. a. B.).—23. Heated with glacial acetic acid

and bromine (1 mol.) it forms bromo-isatoic acid,

but with more bromine CO, is evolved, and di-,

tri-,and tetra-bromo-amido-benzoic acids are got.

/CO
Cbloro-isatoic acid CgHjCl^ I

\n.co,h
[0. 268°]. Prom chloro-isatin (10 g.), CrOj (20 g.)

and glacial acetic acid (120 g.) as described under
bromo-isatin (Dorsch, /. pr. [2] 33, 49).

Propertifs. — Pearly plates (from alcohol-

ether). SI. sol. alcohol, acetone, and glacial

acetic acid, insol. benzene, chloroform, ether,

and water.

BeacUons.—1. Cone. HCl forms chloro-o-

Bmido-benzoic acid [204°].—2. Hot NH^Aq forma

(he amide of chloro-amido-benzoic acid.

/CO
Oi-cUoro-isatoio acid CaH^CL^^

|

[.CO,H

[.C0,H

Formation.—By oxidation of di- chloro-isatin.

Properties.—Yellow prisms (from alcohol-

acetone). Melts at 2S4°-256° with decomposi-
tion, v. sol. acetone and glacial acetic acid,

sol. alcohol and chloroform, v.' si. sol. ether and
benzene. Boiled with water it partly changes
to di-chloro-o-amido-benzoio acid, as shown by
its violet fluorescence (Dorsch, J. pr. [2] 33, 51).

Reactions.—1. Gone. HCl slowly converts it,

on boiling, into di-chloro-amido-benzoic acid
[224°].— 2. With NHaAq it gives di-ohloro-

amido-benzamide.
/CO

Bromo-isatoio acid C,H,Br^
|

[0.275°].

Formation.—1. By oxidising bromo-isatin.

2. From Br and isatoic acid suspended in glacial

acetic acid at 90° (B. Dorsch, /. pr. [2] 33,

32).

Properties.—Pearly plates (from a mixture
of alcohol and acetone). Sol. acetone. SI. sol.

alcohol and glacial acetic acid. Insol. water,

chloroform, ether, and benzene.
Beactions.—1. With boiling cone, hydro-

chloric acid it forms (/3)-bromo-amido-benzoi(l

acid C5H3Br(NH.JCO,H.-2. With hot NH,Aq
it gives bromo-amido-benzamide.

/CO
Di-bromo-isatoic acid C,H,Br,<^ I ,

\n.co,h
[255°]. Obtained by oxidising di-bromo-isatin

(10 g.) by CrOj (10 g.) in presence of glacial acetia

acid (60 g.) as described under broTno-Isi.Tis.

Properties.— Flesh-coloured prisms (from
alcohol-acetone). Sol. glacial acetic acid and
acetone, si. sol. alcohol, chloroform, and benzene,
hardly sol. ether, insol. water. Much more
stable than bromo-isatoic acid.

Beactions.—1. Boiled for a long time with
cone. HCl it gives off 00^ leaving di-bromo-o-

amido-benzoic acid.^2. It does not dissolve in

NH,Aq. But if heated with it at 100° for a
long time it forms di-bromo-amido-benzamide
CjHoBr,(NH,)CO.NH., [ig?*^].

Nitro-isatoic acid C,H3(N02)NO.CO,H.
[220°-230°]. Formed by the action of HNO,
(S.G. 1'48) on isatoic acid. Insol. water and
ether, si. sol. alcohol. Crystallises from equal

parts of alcohol and acetone in pearly plates. It

resembles isatoic acid, splitting up readily into

GO2 and nitro-o-amido-benzoic acid, when boiled

with HCl or even with water. Nitro-isatoic acid

is converted by aqueous NH, into nitro-amido-

benzamide. By Sn and HCl it is reduced to di-

amido-benzoic acid, CO, escaping.- Bromine (in

glacial acetic acid) converts it into mono-, di-,

and tri- nitro-amido-benzoic acids (q. v.).

/CO
Methyl-lBatoic acid C,H,Me^

|
.

\n.co,h
Preparation.—Methyl-isatin (10 g.) is mixed

with glacial acetic acid (60 g.) and cooled well

while a mixture of CrO, (21 g.) in glacial acetio

acid (60 g.) is slowly added. After 12 hours at

0° the mixture is heated for 2 hours at 40° and
then to 70°. It is poured into water containing

HjSO^, and the yellow powder crystallised from
absolute alcohol (Fanaotovi6, J.pr. [2] 31, 122;

83, 68).

Prq^ierties.—Fale-yellow otystalline plates
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(from boiling alcohol) or trimetrio columns (from
acetone). At 245° it suddenly increases in bulk,

but it melts above 300°, giving off CO,. V. si.

Bol. water, readily sol. boiling alcohol, ether,

benzene, and chloroform.

Reactions.—1. Is more stable than isatoio

aoid, not being decomposed by dilute mineral
acids.—2. HNO, (S.G. 1-48) dissolves it in the

sold. After 12 hours water is slowly added, and
the pp. crystallised from benzene. It forms
pale-yellow trimetrio plates of nitro-methyl-

isatoio acid [175°]. This acid is reduced by
Sn and HGl to a di-amido-toluic acid.

—

8. Warmed with HCl (S.G. 1-2), COj is given off,

and the hydrochloride of amido-j>-toluic acid

[207°] formed.—4. Warmed with NH^Aq it gives

the amide of amido-toluic acid [178°].—5. With
amUne in alcohol it forms the corresponding
anilide [243°].—G. With phemyl-hydrazine it

forms the corresponding hydrazide.—7. With
MeOH at 180° it forms methylio amido-toluate.

. Uetliyl-isatoic acid C,H,NO, t.e.

O^Mei/.CO
']. Formed by boiling

\n.oo,h
an amido-toluic acid CgH3Me(NH2)C02H
[5? or 3?:1:2] with chloro-formic ether (Niemen-
towsky a. Bozansky, B. 22, 1675). Needles or

scales; v. si. sol. benzene and ether, si. sol.

alcohol. Decomposed on fusion. Acids and
alkalis decompose it into CO, and amido-toluic
acid [177°].

Isomeride of isatoio acid v. Antbboxanio
ACID.

ISATYDE C„H,,N,0,. Produced by the re-

duction of isatin by zinc and dilute H^SOt by
alcoholic ammonium sulphide, or by zinc-dust

and HOAc (Laurent, A. Ch. [3] 3, 382 ; A. 72,

285 ; Erdmaun, J. pr. 24, 15; 25, 438; Baeyer,
B^ 12, 1309). Formed also by atmospheric oxi-

dation of an aqueous solution of dioxindole
(Baeyer a. Knop, A. 140, 10). White powder,
with slightly greyish tint, almost insol. water, v.

b1. sol. boiling alcohol and ether. Separates
from boiling alcohol in minute scales. Decom-
posed by heat, becoming at first violet-brown.
Alcoholic potash forms isatic acid, indin, and
other products.

Di-chloro-isatyde CjsH.nOljNA- Formed by
the action of ammonium sulphide on chloro-
isatin. White powder ; crystallisable ; insol.

cold, T. si. sol. hot, water ; m. sol. boiling alco-
hol, soL hot aqueous potassium sulphide. At
180° it is resolved into chloro-isatin and chloro-
indin. Boiling aqueous or alcoholic potash
forms potassium chloro-isatate and the salt

C8H3Cl(NH2).CH(0H).C0jK.
Tetra-ohloro-isatyde CijHsCljNjOj' Produced

by the action of ammonium sulphide on di-

chloro-isatin. White powder, insol. water. De-
composed by heat into di-ohloro-isatin and di-
chloro-indin. Alcoholic potash forms di-chloro-
isatin and di-ohloro-o-amido-o-oxy-phenyl-acetic
(di-chloro-hydrindio) acid.

Tetra-bromo-iBatyde CeHsBrjN^O,. From di-
bromo-isatin and ammonium sulphide. Eeaolved
by heat into di-bromo-isatin and di-bromo-
indin.

Thio-isatyde 0,„H„NAS. Formed by slowly
adding alcoholic potash to an alcoholic solution
of di-thio-isatyde (Laurent, A. Ch. [3] 3, 463).

White crystalline powder. May be crystallised

as minute rectangular scales from hot alcohol.

Insol. water, t. b1. sol. boiling alcohol and ether.

Gold potash forms indin and other products.

Hot potash forms the hydride of indin.

Di-thio-isatyde CuH^NjOjSj. When HjS is

passed Into a cone, alcoholic solution of isatin

the liquid becomes pale yellow and on cooling

deposits crystals of sulphur and of isatyde. The
filtrate when mixed with water deposits di-thio-

isatyde (Lament). Yellowish-grey amorphous
powder. Decomposed by heat. Insol.. boiling

water, v. sol. warm alcohol and ether. Ammo-
nium bisulphite converts it into 'ammonium
sulphisatanite ' NH4C,HgNS04 aq, which crystal-

lises in large pale-yellow tables, t. sol. water,

m. sol', alcohol.

Di-bromo-di-thio-isatyae Ou^iJST^fi^Sp
Formed, together with di-bromo-tri-thio-isatyde,

when H2S is passed into a boiling alooholio

solution of brpmo-isatin (Gericke, Z. 1865, 595).

Yellowish-white powder; insol. hot water, sol.

hot alcohol and ether.

Di-bromo-trl-thlo-isatyde C,|,H„Bri^20S,.
Formed as above. Yellowish-white powder.

Isatane CjjB^N^O,. Formed, as a white pp.,

when di-thio-isatyde is boiled with a solution of

ammonium bisulphite (Laurent, J.pr. 28, 346).

Formed also by the action of sodium-amalgam
on an acid solution of isatin (Kaop, J.pr. 97, 65).

Small white cubes (from ether or hot alcohol)

;

insol. water. Decomposed by hot alcohoUo
potash into dioxindole and in^retin. Its alco-

holic solution gives with ammoniacal AgNOi a

white pp. of AgjCjjH^jNjO,.
ISEIHIONIC ACID C^HeSOt i.e.

HO.CH2.CH2.SO,H. Oxy-ethamsulphimiccuiid.
SuVphomc acid of ethyl alcohol. Mol. w. 126.

Formation.—1. Discovered by Magnus in

1833 (P. 27, 378 ; A. 6, 163) as a product of the
action of SO, on alcohol or ether. Hence it is

found among the residues in the preparation of

ether.—2. By boiling ethionic acid with water
(Magnus, A. 32, 251).—3. By the action of SO,
on barium ethyl sulphate (Meves, A. 143, 196).

4. By the action of nitrous acid on taurine

NH2.0H,.CH,.SOi,H (W. Gihbs,Am. 8. [2] 25, 30).

5. By heating ohloro-ethyl-alcohol (ohlorhydrin
of glycol) with aqueous Na^SO, at 175° (CoU-
mann, A. 148, 101).—6. By heating ethylene
oxide with aqueous EHSO, at 100° (Erlenmeyer
a. Darmstadter, Z. 1868, 342).—7. Probably
formed by boiling ethylene bromide with aqueous
Na^SO, (James, C. J. 43, 44).—8. By oxidising
thio-glyool HO.CH,.CH,.SH with nitrio acid
(Carius, A. 124, 260).

Preparation—SO, is added, with shaking,
to an equal weight of ether at 0°. As soon as a
sample mixed with water gives a heavy oil the
whole is poured into water and the ethyl sulphate
washed with water till neutral, dried over H^SO,,
treated with its own weight of SO,, and then
poured into water. The two aqueous liquids are
boiled for a long time to decompose ethionic
acid, and then neutralised by baric carbonate; on
evaporating baric isethionate is got (B. Hiibner.
A. 223, 212).

Properties.— Viscid, strongly acid syrup,
which gradually dries up to a deliquescent
radio-crystaUine mass. Is not decomposed at
150°, but blackens at a higher temperature. Its -
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salts are not decomposed by boiling with water,
and may even be heated to 200°, above which
temperature, however, they lose water and
change to di-isethionates. Potash-fusion gives
potassium carbonate, oxalate, sulphate, and
sulphite. Berthelot (Z. 1869, 682) obtained
acetylene, E^SO,, and hydrogen. FCls yields

CHiCLOHj-SOsCl, which is converted by heat-
ing with aqueous ammonia into taurine (Eolbe,

A. 112, 241). Chromic acid oxidises isethionic

acid to sulpho-acetic acid CO^H.GHj.SOjH.
S alts.—NH^A': ootahedra. [130^ (Streoker)

;

[135°] (Seyberth, B. 7, 391). At 235° it changes
to ammonium di-isethiouate (Carl, B. 12, 1604).
—EA': rhomboidal prisms, melting between 300°

and 350° without loss of weight. May be crystal-

lised from alcohol.—BaA', : transparent six-

sided plates. [320°]. V. sol. water. S. (60 p.o.

alcohol) 6 at 14°.—CuA'2 2aq: pale-green prisms.
—AgA' : very hygroscopic pearly needles.

Double salts with EtjSOt (Engeloke, ^.
218, 270). Prom NaA', H^SOi, and alcohol, and
conversion into barium salt BaA'jEt,SO.(?).—
NaA'Et.SO,.

Double salt with MoaSOt.—NaA'Me^SO,.
Silky monoclinio tables (horn alcohol), very
hygroscopic. Decomposed by water at 80°, thus

:

CjHj(OH)S03NaMe2SO,-f2H20
= CJB.i(OE.)SO,B + 2MeOH + NaHSO,.

Ethyl derivative EtO.CH2.CH2.SO3H.
SulphonAc acid of ether. S.G. ^i 1-359. The
sodium salt is obtained by the action of chloro-

ethane sulphoohloride on excess of NaOEt (R.

Hubner,4.223, 218). AlsofromCH2a.CH2.SO,Na
and NaOEt. The free acid is got by boiling with
water the product obtained by acting with H^S
on the (molecular?) compound of its lead salt

with lead ethyl sulphate. It is a syrup.

Salts.—NaA'. Plates. S. (alcohol) 2-7 at
15°.—NaA' jaq. Columns.—BaA'^aq.—ZnA'j 6aq.
Hygroscopic plates.—CuA'2 6aq.

Double compounds with the salts
of ethyl sulphuric acid BtSO,H. Got by
addingBL,S04and alcohol to EtO.CHj.CHj.SOsNa,
filtering from Na^SOj, and neutralising with a
metallic carbonate. The general formula is

:

CjHjSOjH, C2H5O.O2Hj.SO3H or C^SuSjOsHj, e.g.

BaA" aq. Silky scales.—(NHj2A',A'2.—PbA',A'j.
— Na2A',A'2aq. — ZnA'jA'jSaq.— CnA',A'24aq.
These salts are very soluble in water. The free

acid spUts up on boiling with water, in the follow-

ing manner: C2H5SO^H,EtO.OJH^.SO,H-^HiJO
= EtO.CjH^SOjH -H HjSOj + EtOH.

JEthyl ether HO.CH2.CH2.SO,Et. From
AgA' and EtI (Stempnewsky, J. B. 1882, 95).

Ethyl derivative of the ethyl ether
EtO.CH,.CH2.SO,Et. S.a. IS 1-168 (impure).

From CH2CI.OH2.SO2CI and NaOEt in ether.

Not obtained quite pure.

Benzoyl derivative BzO.CH2.CHj.SO3H.
From potassium isethionate and BzCl (Engel-

hardt a. Latsohinofl, Z. 1868, 235).—EA' : Leaf-

lets; V. sol. boiUng water, sol. hot alcohol.

—

BaA'2aq : Large thin tables ; m. sol. cold water,

Bol. boiling alcohol.

Chloride HO.CHJ.OH2.SO2CI. Probably

formed, together with CH,C1.0H2.S0aH and

CH,.0H2.0.S02C1, by the action of SO, on ethyl

chIo;:ide, or of OlSOsP on ethylene (Purgold, B.

6, S04). Excess of SO, converts it into the

chloride of ethionio acid (Claesson, /. pr. [3] 19,

253).

Di-isethiosio acid 0(CH2.0H2.S03H)2. Di-
suVphonie add of ether. The ammonium salt of

this acid is obtained by heating ammonium ise-

thionate to 210° (Carl, B. 12, 1604).—(NHJjA".
[198°]. Slender leaflets or scales; v. e. sol.

water.—BaA"aq : prismatic tables. Formed by
heating bariam isethionate to 200° (Carl, B. 14,

65).

ISIIT6LASS V. Fboieids, Appendix O.
ISO- . Compounds whose names begin with

ISO- are usually described either under the name
to which iso- has been prefixed or elsennder their

systematic names as described in the IniirodMO-

tion to ArUelet Belatmg to Organie Chemistry,
vol. i.

ISOUEBISII. Even a superficial reader of

chemical literature will soon become aware that
the term isomerio and the kindred expres-

sions allotropic, metameric, and polymeria are

by no means always used in consistent senses,

and he will have considerable difficulty in clearly

realising their exact and relative import; it,

therefore, appears desirable to discuss the mean-
ings of these terms, especially from the historical

side, and as far as possible to define the sense in

which they are severally applicable. The follow-

ing extracts from the article Isomerism in the
first edition of this Dictionary, vol. iii. p. 415,

1865, by J. A. Wanklyn, serve to show what
views were held at the very outset of the period
when the investigation of isomeric substances
began largely to engage the attention of

chemists :

—

'IiomerUm.—This term is derived froml<ros eciiul,ancl

lifptK a part, and its employment by chemists is an egres-
sion of the fact that very different chemical compounds
have sometimes identically the same ultimate composition.
Two or more different bodies which are composed of the
same elements, and of the same proportions of these
elements (jLe, which liave the same percentage composition)
are said to be isomeric. Isomerism is sometimes used In a
narrower sense, bein^ made to signify equalityof molecular
weight, as well as identity in percentage composition.
When the compounds Iiave the same percentage composi-
tion, but different molecular weights, the term polymeric
is employed. Thus there are the terms Isomeric (in its

wide sense), signifying that the different bodies have the
same percentage composition ; Polymeric^ signifying that
these different bodies liave the same percen&ge composi-
tion, but different molecular weights; Isomeric (in its

restricted sense), sometimes called i£etameri€, signifying
that the bodies have the same percentage oomposition, and
likewise thesame molecular weight.'

As examples, Wanklyn then cites butyric

acid, ethylio acetate, aldehyde, and ethylenio

oxide as isomerie compounds, using the term In

its widest sense : of these butyric acid and ethy-
'

lie acetate are said to be jJoZj/meric with aldehyde
and ethylenic oxide ; butyric acid being isomerie

(in the restricted sense) or metameric with ethy-

uc acetate ; aldehyde and ethylenic oxide being

also metameric compounds. Subsequently,

throughout his article, Wanklyn nses the term
isomerio in its wide sense, substituting the term
metameric for isomerio used in its restricted

sense ; thus he speaks of methyl, the simplest
alcohol radicle, as metameric with ethyl hydride
(his article was written at a time when Schor-
femmer's investigation was not fully recognised
as affording proof of their identity) ; he points
out that several metameric hexanes are pos-

sible ; and even quotes ' aa a very remarkable



80 ISOMERISM.

example of metamerism ' the different varieties

of tartaric acid and racemio acid.

The term allotropy is made use of by Wank-
lyn in an unusually wide sense. Thus he
Bays :

—

*01oselj related to the term isomerism is the term
dUotropy, Both of them have reference to the same sub-
Etantiu fact, viz. that different substances have sometimes
the same ultimate composition ; but they differ in their

manner of stating it. Isomeric and allotropic are in fact

complementaiytermSf^isomerio" being employed to predi-

cate identity of composition between different bodies,

whilst "allotropic" expresses difference between bodies of

Identical composition. Such being the force of these words,
there is a certain propriety in their usage ; thus, whilst it

is correct to say " butyric acid and acetic ether are iso^

merie" it should be "there are allotropic bodies of the
formula OaH^N.** The same reason which enjoins the use
of allotropic in this case prescribes it in the instance of
single elements ; thus, for example, we read of " allotropic
kinds of sulphur," but never of isomeric kinds. It is

worthy of remark that cases of isomerism occurring in in-

organic ohemislry are usually described by employing the
word allotropy or allotropic, while the reverse obtains in

organio chemistry. This may be partly ascribed to there
being always a very wide difference—or else no difference

at all—in the composition of any definite inorganic sub-
stances ; and hence the fact of identity or non-identity of

composition being so easily ascertainable, it is implied in
the form of expression, whnst the fact of difference of pro-

perties alone needs to be made the subject of formal pre-

dication. Among organio bodies, on the other hand, it

continually happens that the differences of composition are

quite decided, and yet so very minute as to tax the utmost
powers of chemical analysis for their recognition ; and
hence the superior dignity which the mere affirmation of

identity of ultimate composition acquires in the organio
department of the science. The principal examples of

allotropy or isomerism, i.e, of the co-existence of identical

ultimate composition with difference of properties, willnow
be considered.*

He then cites the olefines as examples of

polymerism, and afterwards discusses numerous
oases of metamerism, several of which were
referred to above.

Under the heading Isomers among Inorganic
Substances the following interesting passages

occur at the conclusion of the article :

—

'As before remarked, the instances of inorganic iso-

merism are usually called instances of allotropy—isomeric
substancesand allotropic substances being nearly equivalent
expressions. The elementary substances themselves offer

many examples of isomerism. . . . Ozone and oxygen are
isomeric bodies. . . . Experiment has shown that the
molecular formula for ozone is higher than that for oxygen,
but how much higher remains an .open question. Sulphur,
phosphorus, carbon, and many other elements present some-
vhat similar examples of allotropy or isomerism. Inorganic
compounds, such as the various forms of silicic acid, of
sesquioxide of iron, of sesquioxide of chromium, of alumina,
must be classed among substances affording examples of

Isomerism. The explanation of the existence of isomerism
will have become sufficiently clear from the course which
has been followed in describing the different examples of it.

"It is of consequence how the atoms of a compound are
arranged, as well as what kind of atoms they are," and
hence there may be very many totally different substances
Bomposed of the same ultimate atoms. This is in fact the
Whole philosophy of isomerism.'

The definitions given in KekuU's Lehrbuch
(1867) are substantiallythe same as those adopted
byWanklyn; but he specially draws attention to

the existence ofcompounds isomericina restricted

sense, which, according to the state of know-
ledge of the time, were to be represented by the
same rational formulie, although they either were
possessed of different properties—as in the case
of the C,gH„ hydrocarbons and of maleic and
fumaric acids, or they were in all essential re-

spects chemically identical but physically dif-

ferent—such as the tartaric acids, mucic and
saccharic acids, &c. The existence of compounds
gaoh as these latter, in fact, gave rise to the re-

cognition of a distinct kind of isomerism, iermeol

physical isomerism.
In the latest edition of Watts' Fownes by

Tilden (18S6), polymerism is included under
isomerism, but compounds of the same mole-

cular weight are sub-divided into (1) metameria
bodies, namely, those which exhibit dissimilar

transformations under similar circumstances:

propionic acid, methylic acetate, and ethylio

formate are quoted as examples ; and (2) isomeric

bodies, strictly so-called, namely, those which
exhibit the same oi closely similar decomposi-

tions and transformations when subjected to

the action of the same reagents, such as the

C,gH,g hydrocarbons, the glucoses, the tartaric

acids, &B.

It will be noted how incompatible are the

definitions given by Wanklyn and in Fownes of

the term metameric ; it has, however, un-
doubtedly been customary of late years to em-
ploy the term metameric in the sense indicated

in Fownes.
In M'Gowan's translation of Bernthsen's

Organic Chemistry (1889)* the most modern
book of its kind, polymerism is not reckoned
under isomerism, but the definition given of

metamerism is on the whole more in agreement
with that quoted from Watts' Fownes ; after it

has been explained that ethers such as methyl-
amyl ether, ethyl-butyl ether, and dipropyl ether

are isomeric, we read :

—

' Such isomerism, which depends upon the grouping toge-

ther by a polyvalent element of alcohol radicles which are
individually unequal, but the sum of whose elements taken
together are equal, is called metamerism. One of the alcohol
radicles may here be replaced by hydrogen. . . . Alcohols
and ethers containing an equal number of carbon atoms are
therefore metameric*

We further learn that the isomerism of the
higher para£Sns, since it is based upon the dis-

similarity of the carbon chains, is often termed
chain-isomerism; that the isomerism between
ethylene and ethylidene chlorides, or between
primary and secondary propyl alcohols, as it

depends upon the difference in position of the
substituting halogen or hydroxy! in the same
carbon chain, is termed isomerism of place or
position; and that there is tUe third kind of iso-

nierism, viz. metamerism. But obviously two
different kinds of relationship are thus included
under metamerism : that of position-isomerism,
which obtains among the ethers themselves,
which are necessarily all compounds of one
primary type ; and that which obtains between
the typically different ' equi-molecular ' alcohols
and ethers, or true metamerism, if the Watts-
Fownes definition be adopted.

If we consider the origin of the four terms
under consideration we find that they were all

devised by BerzeUus. The term isomeric is

proposed in his Jahresbericht, handed in to the
Swedish Academy of Sciences, March 31, 1831
(cf. Wohler's German translation, 1832, ii. pp.
44-8), in the following words :

—

•Da es nothwendig ist, fUr gegebene Ideen bestimmta,
und so vie! wie mSglioh consequent gewahlte, AusdrUcke
zu besitzen, so habe ich vorgeschlagen, KJirper von gleicher
Zusammensetzung und ungleiohen Eigensohaften <io-
m£rische zu nennen,vom griechisohen laofiep^? (ans gleichen
Theilen zusammengesetzt).*

In the next volume of his Jahresherichi
(Wohler'g translation, 1833, p. 63) htt givei a
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farther all-importunt definition of the use he
vculd make of the term, thus :

—

'Via Jedooh nioht Erscheiunngen von nioht Tollig
gleiqher Art mlt elnander zu verweohseln, ist esnothwendig
den Begriff vom Worte Isomerie geaau zu bestimmen. Ich
erwiihnte dass ich darunter Kbrper rerstehe, die aus einer
Kleiolien absoluten uud relativen Atomeu-AnzaM derselben
Elemeiite zusammengesetzt sind uud gieiches Atomgewicht
liaben . , . womit nicht der fall zu verweohseln ist, wo die
relative Anaahl der Alome gleich ist, die absolute aber un-
gUich. So Ut z. B. die relative Anzahlvon Eohlenstoff- und
Wasserstoff-Atomen im blbildenden Gas und im WeinBl
absolat gleioh ; allein In einem Atom Tom Gase sind bloss 1
Atom KoMenstofEund 2 Atome Wasserstofl enthalten, CH„
wUhrend dagegen Im WeinBl 4 Atome KohlcnstofE und 8
Atome WasseistoS enthalten sind, O^H,. Vm diese Art
von Gleloliheit in der Zuaammensetzung, bei TJngleiobheiten
in den Eigenschaften, bezeiclinen zu k'dnneu, moohte ich
fllr diese Kbrper die Beuennung polymerische (von iroAiJc,

mebzere) Torsehlagen.'

It will be clear from this quotation, especially
from the words which I have italicised, that
Berzelius never intended that polymerism should
be regarded as a form of isomerism.

The following passage from the same source
clearly exhibits Berzelius's intention as to the
use which should be made of the term meta-
merie ;

—

'Allein ea gibt nooh andera YerMItnisse, wo Kbrper,
Im eigentliclien Sinne des Wortes^ isomeriscli scheinen,
d. fa. dieselbe relative nnd absolute Atomenanzalil derselben
Elemente enthalten kbnnen, ohne esjedoch vollstdndig zu sein.

Bin solcher Fall ist weun Ebrper aus zwei zusammen-
gesetzten Atomen der ersten Orduung bestehen, die sich
anl verschiedene Weise gegen elnander niulegen, und in
Folge dessen nngleiohe Kbrper bilden kbnnen; x. B.

Sn§(SnOSO,)schwefelsauresZinnozydul,nndSnS(SnO,SO,)
basisches schwefligsaures Zinnoxyd, enthalten eine gleiche
absolute nnd relative Anzahl derselben' Elemente, und
baben dasselbe Atomgewicht, kbnnen jedooh nicht als ein
and derselbe Kbrper betrachtet warden, Bei solchen
Kbrpem ist es der Fall, dass wennsie eine gewisse Zeitlang
bestanden haben, Oder wenn die Temperatur geandert wird,
eine XTmlegung der Bestandtheile In ihnen vor sich geht,
ohne dasB ^was hinzukommtoder davonweggeht, und dass
dadurch eine anders beschaSene Yerbindmig cntsteht,

welche Veranderung nicht selten von einer Temperatur-
Erhbhung begleitet i:ft, XTm solche Fnlle bestimmt von
Isomcrie zu unterscheiden, kbnnen wir dafur die Bezeich-
nung metamerische Kbrper gebrauchen (von fitra in der-

selben Bedentung wie in Metamorphose).'

Berzelius also cites cyanic and cyanuric acids,

which were not then regarded as compounds of

different molecular weight, as instances of meta-
meric compounds, regarding the conversion of

the latter into the former on heating as a case

in which ' die Cyanursaure von einem zusam-
mengesetzten Atom der ersten Ordnung,_ oder

einem Ozyd eines ternaren Eadicals, in ein zu-

sammengeaetztes Atom der zweiten Ordnung,
namlich in Cyansaure mit chemisch gebundenem
Wasser ubergeht.' Cyamelide, into which cyanic

acid spontaneously changes, and cyanuric acid,

in Berzelius's opinion, were (wenigstens vor-

laufig) isomeric oxides of the same radicle.

It is clear therefore that the conception in-

volved in the definition of metamerism given in

Watts'JWwes, and in the first edition of this dic-

tionary, is scarcely in conformity with the use of

the term by Berzelius ; indeed, in 1840 he speaks

of ethyUo formate and methylic acetate as iso-

meric. From the example afEorded by the two

tin compounds, as well as from the explanation

given of the nature of the change from cyanuric

to cyanic acid, it is to be supposed that the com-

pounds which he intended should be included in

the category of metameric substances were such

as we should now term typically different, and

with this conclusion the modem practice ia in

Vol.. III.

distinct accord ; yet the modern and the original
application of the term are far from being equi-
valent, the meia- in metamorphosis denoting
change : the conversion of the one metamerida
into the other being expressly referred to, it

would appear, in fact, that Berzelius distinctly
intended to apply the term to those compounds
which are capable, in modern phraseology, of
undergoing 'isomeric change,' and perhaps to
these alone.

It was not until 1840 that Berzelius proposed
to substitute the term allotropic (' von h\K6Tf>oitot

welchesbedeutet,vonungleicher Beschafienbeit ;

'

B. J. 1841 : inorg. sec. p. 13) for isomeric, in the
cases of the existence of modifications of elemen-
tary substances. He appears, however, to have
contemplated its extension to compounds,
judging from the following passage :

—

' Es kann dann mebr als eine TTrsache von dem was wir
Isomerie nennen, geben, namlioh (1) AUotropie, wenn
namlich das vorhin angefuiirte Beispiel von den beiden
Schwefelkiesen darauf beruhb, dass der eine davon Sa und
der andere Sj9 enthalt ; (2) die ungleiche relative Lage der
Atome in der Yerbiudung . . .; und (3) kann sowohl
AUotropie als ungleiche Stellung der Atome in gewisaen
Fallen zugleich stattflnden.'

The existence of compounds containing allo-

tropes of one of the constituent elements is dis-

tinctly suggested here, but there is nothing to in-

dicate in what way allotropes may be regarded as
related ; that Berzelius had realised that the re-

lation might be that of polymerides would appear
to follow from his reference to Frankenheim's
experiments on sulphur, in which it is suggested
that the different modifications of sulphur form
corresponding gases, and that the dark-yeUow
gas of sulphur, weighing thrice as much as sul-

phur gas should according to calculation, is not
that of the modification occurring in the ordinary
sulphur compounds (v. Allotbofy, vol. i. p. 128

:

the view here taken is somewhat wider than that

adopted by Prof. L. Meyer in that article).

As the term allotropic has a general significa-

tion,implyingonlyaMO</s«rcow£MiM»i,andinvolves
no assumption either regarding the molecular
weights of, or as to the nature of the relation-

shipwhich obtains between, the allotropes.itmay
with great advantage be employed in place of

the term isomeric used in a wide sense ; this latter

term being preferably restricted to those cases

in which there is the very closest similarity in

structure. Polymerism, metamerism, and iso-

merism may in fact all be regarded as varieties

of allotropy ; there is certainly no reason why
carbon compounds should be considered apart

from those of other elements, or from elementary

substances.

The rational formulaa which are ordinarily

made use of are condensed symbolic expressions

affording more or less complete information aa

to the characteristic chemical properties of the

compounds which they represent, especially with

regard to the manner in which they are formed,

and in which they undergo change when sub-

mitted to the action of various agents ; and eqni-

molecular allotropes which differ either in their

mode of formation or in their behaviour under

similar circumstances are, as a rule, necessarily

represented by different rational formulae. The
formulae devised for any class of compounds,

however, will vary according to the views which
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fire held as to the valencies of the constituent

atoms. At present, formulie are almost invariably

constructed on the hypothesis that the several

units of affinity—the valencies—ofa polyad atom,
such as that of carbon, nitrogen, or sulphur, are

of the same value and have identical functions

;

this conclusion being based on the fact that none
of the simple derivatives of methane, ammonia,
&c., exist in a greater number of modifications

than the hypothesis requires. But it cannot be
too positively stated that, notwithstanding the

extent to which experimental investigation has
been carried, we are yet but on the threshold of

the temple in which the mysteries of valency are

enshrouded. The valency of the hydrogen atom
is determined ex hypothesi to be unity, and when
the facts generally are passed in mental review,

it would seem that this conclusion is no mere
hypothesis; it is not improbable also that the
valencies of the atoms of at least the majority
of metallic elements are invariable ; but the va-

lencies of the atoms of the non-metals are appa-
rently variable. By valency is here understood
atom-fixing power.'

Most discussions on valency are dialectical

lather than scientific, in consequence of our
powerlessness at present to decide what consti-

tutes 'a valency; ' the deduction from Faraday's
law of electrolysis, to which Helmholtz has
directed the attention of chemists (Faraday lect.,

C. J. Trans. 1881. p. 277), that definite, as it

were atomic, charges of electricity are associated
with the atoms of matter—that a monad bears a
single charge, a dyad two, a triad three—is the
only approach yet made to a theory of valency,

bat hitherto chemists have avoided the discus-

sion of the subject from this point of view.
Oxygen and sulphur, nitrogen and phos-

phorus, carbon and silicon, form gasifiable hy-
drides, from the composition of which we infer

that the atoms of these elements are divalent,

trivalent, and" tetravalent, respectively; in the
case of carbon and silicon there is no reason to
guppoBE that either element ever manifests a
higher valency. But both water and ammonia
nadily combine with other molecules : the form-
ation of such compounds from water is rarely
interpreted as evidence of the possession by
oxygen of the power of acting as a tetrad ; but
the water molecule is usually supposed to func-
tion in some occult manner as a whole, and to
enter into a state of 'molecular combination ' dif-

ferent from that of ' atomic combination ' in which
its constituent atoms exist. The formation of
ammonium compounds, however, is more usually
regarded as due to the manifestation of a higher
degree of valency by the nitrogen. But there is

no good reason for explaining the behaviour of
oxygen in one way, and that of nitrogen in an-
other.

The question to be decided is, whether a
given element may possess two or more degrees
of valency ; and whether the so-called atomic
and molecular forms of combination differmerely
in degree and not in kind. Or, to pnt it in

' It appears to me that the term valency must at
piosent be used in a perteotly geneial sense, and that we
oauuot restriot onr attention to the consideration of
gnseons componnds (« llQOTVALEircT) : In the case of gases
the problems are for the most part of a very simple Mnd!
and rarely eioite diaeienoes of opinion ; liquids and solids
l»oweTei, present jirablems of gnat oomplcxltT.

another way :—is the number of atomic charges

associated with a given atom invariable at

variable ; is it possible for an oxygen or sulphur

atom, for example, to carry more than two, or

for a nitrogen or phosphorus atom to carry more
than three, charges 1 The writer has endeavoured

to explain the exhibition of varying degrees of

valency on the assumption that, while the num-
ber of charges which any given atom can carry

is invariable, a single charge may operate in

promoting the union of more than two atoms

{cf. P. M. January 1888) ; that in water, for

example, the two charges of the oxygen atom
are not fully engaged by those of the hydrogen
atoms, and that consequently the oxygen atom
is still possessed of a certain amount of residiial

affinity. It may be contended that, according

to this hypothesis, a compound formed of say
trimethylamine and ethyl iodide, MejN.IEt,
would be an allotrope of a compound of ethyl

dimethylamine and methyl iodide, EtMe^N.HeL
The most careful experimental study of such
compounds {cf. V. Meyer a. Lecco, Ber. 9, 309;
Ladenburg, Ber. 9, 561, 1634 ; KUnger a. Claas-

son, A. 248, 193)has been made, however, with the
result that, in the case of ammonium compounds,
it is immaterial in what order or manner the
radicles are introduced; and the same is true

in the case of sulphine componnds : hence it is

supposed that nitrogen has five, and sulphur
four, afQnities of equal value. But this by no
means follows, as the occurrence of 'isomeric
change ' in such cases is in the highest degree
probable—the compound abcNId may alone be
the stable form into which the allotropes abdNIc,
acdNIb, bcdNIa, all spontaneously undergo con-
version immediately on formation. There ia

little doubt that such ' isomeric changes ' occur
far more frequently than is commonly supposed,
and it is most important that the possibility of
' isomeric change ' should be very carefully kept
in view in determining the constitution of com-
pounds from the study of their behaviour in a
limited number of interactions. As valency
cannot be determined from any d priori con-
siderations, and can only be deduced from the
knowledge of the structure of the compounds of
the elements whose valency is to be determined,
it is obvious that the structure of a substance
must be inferred from the widest and most.care-
ful study of all its properties : the study of the
relationships of allotropic substances is in fact
inseparable from that of valency, and the con-
verse is equally true.

In the case of ' unsaturated ' carbon com-
pounds, it has been customary of late years to
represent the affinities not engaged by other ele-

ments as saturating each other : thus, ethylene
is formulated as ELjCrCHj ; acetylene as HCiCH.
Thomsen's determinations of the heat of com-
bustion of ethylene and acetylene in comparison
with those of saturated hydrocarbons, as well
as the general behaviour of such unsaturated
compounds, may, however, be held to favour the
view that the carbon atoms are possessed of free

afanities, as expressed by the formulas ^SZt
H0=
j^Q=- Although the discussion of this ques-

tion excited considerable attention a few years
a^o, it has latterly almost entii«iy fallea is^
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oblivion ; bat as vety many of the oases of

anomalouB isomerism, of which an explanation
is regnired, occur among compouncls of the
ethylenio type, it is one of oonsiderable impor-
tance. The possibility of the two forms of com-

bination pictured by the expressions || and
HjO

H,C-
Lshonld also be taken into account, espe-

oially in the case of ethylenio derivatives.

Among the more recondite problems of va-
lency requiring mention is that relating to the
number of carbon atoms which form closed
chains or rings. It is now regarded as well es-

tablished that, in addition to the six-atom ring

of benzene, five-atom rings also exist ; indeed,
their formation apparently takes place with
peculiar readiness ; the existence of both three-

and four-atom rings is now also generally held
to be established, chiefly in consequence of the
researches of W. H. Perkin, jun. (cf. C. J.

Trams. 1885. 801, et seq.). The hydrocarbon
obtained by the action of sodium on trimethylene
bromide, BrCH^.GHj.CH^Br, is almost univer-

sally assumed to be the simplest compound of

the kind, trimethylene, g^a^GH, ; as shown by

Frennd, its discoverer, this hydrocarbon has the
remarkable property of being readily absorbed

by a aolation of hydrogen iodide, forming normal
propyl iodide, although it is acted on with ex-

treme slowness by bromine. By the action of

ethylenio bromide on the disodium derivative

of ethylic malonate, Ferkin has obtained an acid

which he regards as a trimethylenedicarboxylic

acid &^>C(COOH), ; and by employing tri-

methylenio bromide inplace of ethylenio bromide,
he has prepared what he regards as tetramethyl-

OH,—CH,
enedicarbozylio acid I I : bothacids

CHr-O(OOOH),
closely resemble the hydrocarbon in their beha-

TiouT with bromine and halhydrides. The easy

resolution of dosed carbon chains by halhydrides
in this manner, however, is altogether without

precedent in the case of five- and six-atom car-

bon rings, at all events, which, as a rule, cannot

be split by means of halhydrides, but are fre-

quently resolvable by bromine ; their behaviour

is more nearly akin to that of five-atom rings,

Buoh as those of furfuran and indole, which also

resist the action of bromine, but are resolvable

by treatment with agents which are commonly
regarded as weaker than bromine (the formation

of pyridine derivatives from pyrrole and of qui-

noline derivatives from indole, which appears to

involve the resolution at some stage of the ope-

ration of the five-atom rings, is contemplated in

this statement). The alternative formula for

trimethylene, if it be not a closed chain hydro-

carbon, is CHj.C]^.OHj, which represents it as

a compound in which two terminal carbon atoms

are each possessed of a single free afSnity ; the

possibility of the existence of such compounds
has not yet been contemplated by chemists, ex-

cepting myself. It is conceivable, I think, that

such a compound would be attacked by bromine

Hjth difSoolty, in oonseguence ol t^a two qn-

satisfied carbon atoms failing to assist each other
in separating the constituent atoms of the
bromine molecule and the impossibility of a
'conducting chain of molecules' being formed
between the carbon atoms, as bromine is a di-

electric; as solutions of the halhydrides are elec-

trolytes of low resistance, such a conducting
chain might, however, be formed in their case,

and the requisite electrolysis of the halhydride
molecule could thus occur. According to Thom-
sen, trimethylene has a higher heat of combus-
tion than propylene, GK^.GBi-.CB.^; judging from
the analogy afforded by benzenoid compounds,
it is to be expected, however, that the closure

of the chain involved in the formation of the
three-atom ring would be attended with a con-
siderable loss of energy, and that propylene
would, therefore, have the higher heat of com-
bustion: its behaviour with bromine certainly

justifies this view. The confirmation of Thom-
sen's statement thus becomes of extreme im'.

portance. It is a noteworthy fact that ethylenio

oxide, according to Thomsen, also has an excep-

tionally low heat of formation, and that this ob-

serverhas proposed to represent it as a dimethyl-
ene oxide of the formula CHj-CGH,. Ethylenio
oxide as represented by the conventional formula
bears a similar relation to trimethylene that fur-

furan bears to pentamethylene, thus
CHj O

CH, O /\ /\
/\ /\ HjO CHj HO GH

H,G-CH, H,0-CH, II II II
.

HjG—CHj HC-CH
Thomsen's formula for ethylenio oxide is inad-

missible, as it indicates a severance of the carbon
atoms ; if, however, the formula were written

CH2.CH2.O, it would correspond to that given
above to trimethylene ; Thomsen's observations

that both ethylenic oxide and trimethylene have
an exceptional heat of combustion may there-

fore be regarded as mutually confirmatory. It

is also to be noticed that the compound formed
from ethylenio bromide and a sulphide is not the

corresponding sulphide, but the polymeride
CHj—S—GHj

thereof I | . If an open chain formula
CKj-S-OH,

be assigned to trimethylene, Ferkin's tri- and
tetramethylene derivatives must also be repre-

sented by open chain formules. Ferkin has fully

discussed this question, and has pointed out the

improbabUity attaching to such formulse. The
evidence does not appear to be sufficient, how-
ever, to permit of a final decision being arrived

at with regard to so difficult a question.

Finally, it is necessary to refer to a problem
closely akin to the two previously considered,

viz. that relating to the distribution of the spare

affinities of the carbon atoms in closed chains

;

of those affinities, that is to say, which are not

engaged in the formation of the ring, or in re-

taining the hydrogen atoms. This problem is

chiefly of importance in discussing the structure

of benzenoid hydrocarbons and their derivatives.

Of the various formulseproposed forbenzene, that

of Eekul6 always has been, and stiU remains, the

most popular ; but it is open to the serious objec-

tion that itrepresentsbenzene as acomponndcon-
taining three pairs of carbon atoms in the same
pondition aa 0ie pair in ethylene. Dewar's for-

98
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mala !s open to a Bimilar objeotion. The prism
formula of Ladenburg and the diagonal formula
of Claus cannot be objected to on this ground,
but are open to oriticis n in many other respects,

and in the light of Von Baeyer's recent researches

on the reduction products of terephthalio acid

(c/. 4.245,103 ; 251, 257) these formnlffi are gene-

rally regarded as finally disposed of (c/. Miller, 0.

S. Ti-ans. 1887.208). A symbol proposed by the

writer in February 1887 (c/. P. M.), and a year
later also by Von Baeyer {A. 245, 122), appears

to be exempt from the deficiencies which cha-

racterise previous formulae ; but it embodies
somewhat unconventional conceptions, and
therefore has not yet attracted attention. The

Bymbol in question has been very happily

termed the centrio formula by Von Baeyer ; he
expressly states that this formula is to be under
stood to indicate that ' die 6 Kohlenstoffvalenzen

des Benzols sich sattigen, ohne dadurch drei

Verkettungen der Kohlenstoffatome zu bewirken

'

(A. 251, 285)—one valency of each atom is di-

rected towards the centre of the ring, and these

valencies mutually paralyse each other {A. 245,

122). My own words were :
' Of the twenty-four

affinities of the six carbon atoms twelve are en-

gaged in the formation of the six-carbon ring,

While the remaining six react upon each other,

acting towards a centre as it were, so that the
affinity may be said to be uniformly and sym-
metrically distributed. ... I do not consider
that, apart from its connexion with the other
carbon atoms owing to their association in the
ring, any one carbon atom is directly connected
with any other atom not contiguous to it in the
Hng . . . each individual carbon exercises an
influence upon each and every other carbon
atom . . . there is an excess of affinity beyond
what is required to maintain the CjHs ring ; but
I do not consider that each carbon atom can be
considered to have an affinity /ree.'

The conclusion here arrived at with regard
to benzene, that no direct connexion exists be-
tween any but the contiguous carbon atoms in
the ring—that para-carbon atoms are not and
cannot become united—may be regarded as of
universal application. Von Baeyer's experi-
ments prove, moreover, that the dihydro-tereph-
thalic acid in which an atom of hydrogen is as-
sociated with each of the para-carbon atoms to
which the carboxyls are attached, unlike tereph-
thalio acid, behaves as an unsaturated com-
pound, forming a tetrabromide, and that it is to

H.COjH

be represented by the formula
|| || . From

H.COjH
this it follows that the type changes on conver-
sion of the ' centrio ' compound into the di-addi-
tion compound, and probably this is generally the
case ; for example, when quiuol is converted into
quinone OH O

oa

It would also follow that in the case of benzenoid

compounds four of the six ' spare ' affinities can-

not act ' centrically.' To what extent this is true

in the case of other rings remains to be ascer-

tained ; from the remarkable similarity of thio-

phene and benzene, it would appear probable that
the former is to be represented as analogous to

HO — CH

benzene in structure, thus
-^ff cm' ^^sreas

\/
S

the analogous compounds furfuran and pyrrole
more nearly resemble the unsaturated com-
pounds in their behaviour ; but this is perhaps
ascribable to the influence exercised by the oxy-
gen orimidogen.

The foregoing brief discussion will suffice to

direct attention to the numerous problems com-
prised in the philosophy of isomerism, and to

show how far from final are the conclusions
as to structure which we are at present able
to arrive at.

In a large and rapidly increasing number of

instances, it is impossible to assign different

rational formulsB to compounds undoubtedly
different so long as the system employed takes
into account merely the nature of the radicles

and the manner in which they are associated as
pictured by disposing them in a single plane.
If, while assuming the hydrogen atoms in a
compound, such as methane—in other words
the four valencies of the carbon atom—to be
equal, it be supposed that the radicles intro-

duced in place of the hydrogen atomg occupy
relatively different positions in the plane, a
variety of isomeric derivatives would appear to

be possible : e.g. two of the form CEEB,B„ two
of the form CERRiB^, and three of the form
CEEiEaEj ; E, E,, E^, Rj being different radicles.

A special study of methane derivatives from
this point of view has been made by Henry, but
both his results and our general experience
show that isomerides such as are here contem-
plated do not occur.

By considering the arrangement of the atoms
in space, conclusions have, however, been ar-
rived at which are far more in harmony with
experience. Such a step was first taken in 1874
by Van't Hoff (La Chimie dans-VEspace, Eot-
terdam, 1875), and independently and almost
simultaneously by LeBel {Bl. [2] 22, 337 ; cf. ibid.

23, 295). A German adaptation of Van't Hoff's
pamphlet entitled, Die Lagerung der Atome im
Baume, was published in 1877 by Hermann.
A full account of the subject is to be found
in the previous edition of this dictionary and
in Miller's ' Chemistry,' vol. iii.

The fundamental hypothesis of the Van't
Hoff system consists, as is well known, in sup-
posing that the carbon atom occupies the centre
of a tetrahedron and that its four affinities are
directed towards the four solid angles. When
fow different radicles are associated with the
carbon atom, but only in such a case, two iso-

merides are possible, represented by two irre-
gular non-superposable tetrahedra bearing 'to
each other the relation of an object to its re-
flected image ; and, moreover, these isomerides
should beof enantiomon)honscrvBtii.llinB{oTin.iif
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Well as optically active and possessed of equal
and opposite rotatory powers, as the molecules
are unsymmetrical, such tetrahedra exhibiting,
in relation to an axis drawn parallel to the cor-
responding edges, a screw-shaped grouping of

the four summits, turning to the right in the one
form and to the left in the other. A carbon
atom thus situated is termed asymmetric, and
is represented in a formula by an italicised C.
The hypothesis serves therefore at once to ex-

plain both the existence of isomerides which
cannot be represented by formulie written in a
single plane, and to account for the optical ac-

tivity of certain substances. Thus in the case
of tartaric acid, which contains two asymmetric
carbon atoms, but is composed of two equal
groups, (COOH)(HO)HO.OH(OH)(COOH), the
hypothesis indicates the existence of two opti-

cally active isomerides of equal but opposite
rotatory powers, and a third inactive isomeride
in which the optical effect of the one asym-
metric carbon atom is balanced and neutralised
by the equal opposite effect of the other; it

thus accounts for the existence of dextro-, Isevo-,

and meso-tartaric acids; raoemic acid, the fourth
modification, apparently, is to be regarded as a
' physical ' ajlotrope formed by the conjunction
of the two active isomerides: it would seem
that it does not exist in solution. Tan't Hoff
has shown, in a recent much extended new edi-

tion of his pamphlet, that every prevision of

the hypothesis with reference to the optical

characters of isomerides has been fulfilled in

the most complete manner possible by the in-

vestigations carried out in the interval since -its

enunciation by lie Bel and himself (cf. Dix
Annies dams I'Histoire d'une Thiorie, Botter-
dam, F. M. Bazendijk, 1887) ; this remarkable
agreement of practice vrith theory has naturally
led to the almost universal adoption of the
hypothesis.

The hypothesis also provides for a greater
number of isomerides in the case of compounds
of the ethylenio type than is indicated if the
space relationship of the radicles be omitted
from consideration ; if a compound of the form
B,B.^C:CB^4 be represented by two tetrahedra
joined so as to have one edge in common, it

will be found that only one such figure can be
constructed, if either the four radicles are iden-

tical, or if only B, differs from B,, or B, from B,

;

but if B, is different from Bj, and B, is also

different from B„ although B, and B3, B^ and B„
are identical, two such figures may be constructed

—this is more readily rendered obvious by the

adoption of the simpler plan of writing the

symbols of the radicles attached to the two
doubly-linked carbon atoms on either side of a
line representing the plane of their conjunction.

Thus the symbols —j, and j^ represent modifi-'06' b a

cations in which in the one case the two similar

radicles are situated symmetrically with refer-

ence to a plane at right angles to the axis of

the system, and in the other are symmetrically

situated with reference to the axis of the system

;

such modifications may therefore be termed, as

Wislicenns has suggested, the plane and axially

symmetric modifications. The isomerism of

maleio and fumario acids is regarded by Yan't

Ho£ as dependent on snoh a difference in struc-

ture.

Such a sUreometrvi mode of formulation does
not afford an increased number of expressions
for acetylenic derivatives; the same is true of

benzenoid compounds if Eekul6's symbol be
adopted (cf. Marsh, P. M. Nov. 1888, p. 426). It

may be noted, however, that the asymmetric
carbon atom hypothesis is applicable to the ex-

planation of the optical activity manifested by
a variety of closed chain compounds, such as
quercitol and quinic acid, which are derivatives

of hexamethylene, and conine and its homo-
logues, which are derivatives of piperidine.

Although the Van't Hoff-Le Bel hypothesis
has been very generally accepted as affording a
sufficient explanation of a very large number of

cases of isomerism difficult to account for in
accordance with the existing canons of belief,

it is as yet by no means certain that it can be
always so regarded ; in many cases the difference

between isomerides is so great that it is some-
what difficult to believe that it depends on so
comparatively simple a difference in structure
as the presence of one or more asymmetric car-
bon atoms would involve. The two isomerio
tartaric acids are the veritable image the one of
the other ; but this is rarely the case ; thus
hydrobenzoin differs very considerably from iso-

hydrobeuzoiin, as do also mannitol and dulcitol,

and to a still greater extent the acids, saccharic
and mucic, formed from these latter; in all

these cases the isomerism is assumed to depend
on mere geometrical differences. In the case of
mesotartario acid, the intra-molecular neutralisa-
tion of one asymmetric carbon atom by the other
already produces a marked effect, as evidenced
by the difference in properties of this acid in
comparison with either of the active modifica-
tions. It may be, therefore, that in the case of
mannitol and dulcitol, and the acids formed by
their oxidation, the accumulated effect of the
several asymmetric carbon atoms is much greater
than in the case of tartaric acid, and hence the
greater difference in properties between the iso-

merides. Very little alteration is involved in
the formation of racemic acid, and, as above
pointed out, this substance appears to be a mere
' physical ' aUotrope, hardly a polymeride, of its

active constituents ; in certain cases the forma-
tion of the 'racemic form' is attended with a
considerable alteration in properties—in the case
of leucine and of camphoric acid, for example,
their racemic forms being much less soluble and
of higher melting-points than their optically

active constituents. In these cases there would
seem to be a more intimate union than in the
case of racemic acid ; the marked difference be-

tween saccharic and mucic acid may be due to

some such cause as this. But the isomerism of

the hydrobenzoins is more difficult to explain,

assuming that they are both compounds of the
formula (CjHJ (HO)HC.CCH(OH) (C„H,). Includ-

ing a racemic form, four modifications of such a
compound appear possible, two of which should
be optically active. Neither compound is optically

active, and, judging from Zincke's observations,

it does not appear probable that, if the one be
the meso or inactive modification corresponding
to mesotartario acid, the other is the racemic
form. The assumption that the one, perhaps
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isohydrobenzoin, contains the two hydroxyl-

groups attached to the one carbon atom, thus

C,Hj.Hj,C.C(0H)2.0,Hs, would satisfactorily ac-

count for its behaviour, but has hitherto been

rejected as improbable owing to the general belief

that compounds of such a character are exces-

sively unstable. But it maybe that the presence

of the negative phenyl groups confers stability

in such a case, much as in the case of chloral hy-

drate ; and it is well to remember that in not a

few instances of late years proof has been given

of the incorrectness of views based on general

considerations, as in the case of phthnlic chlor-

ide, for example, and the hydroxamic acids.

Still greater difficulties occur in accepting the

conclusion that the Yan't Hoff hypothesis affords

an explanation of the isomerism of unsaturated

compounds such as maleio and fumario acids,

which, according to this view, are respectively

the plane symmetric and axially symmetrio
isomerides of the formula

HC.COOH HOOC.CH
II

and
II

HC.COOH HO.COOH
Maleio acid Fumario acid.

It is well known how great are the differences

between these two acids, both in physical pro-

perties and in general chemical behaviour, and
that maleio acid alone yields a corresponding

anhydride, fumaric acid being converted into the

game anhydride when dehydrated. Ostwald also

has shown that the electrical conductivity of

their solutions is such as to indicate that maleio
acid is a weak acid akin to selenious and phos-
phorous acids, whereas fumario acid is a well-

marked dibasic acid {J. pr. 32, 362). Maleio

acid has also a considerably greater heat of com-
bustion than fumaric acid (Thomsen, /. pr. 40,

202). Boser has suggested that, whereas fumario

acid is a normal di-carboxylic acid, maleic acid

ia to be represented by the formula
HC.CO

II
>o

H0.C{OH),
This formula would afford a satisfactory ex-

planation of the great differences observed be-

tween the two acids, and it has been strongly

advocated by Anschiitz {A. 254, 168). No valid

argument has yet been advanced which would
prevent its adoption.

It may here be pointed out that no attention

is paid in applying the Van't Hoff hypothesis to

unsaturated compounds to the peculiaritieswhich
are manifest in such compounds, and which ap-

parently must be attributed to the presence of

unsaturated carbon atoms ; a ' double or ethyleuic

bond ' is represented as the precise equivalent of

two single bonds, and a 'treble or aoetylenio

bond ' as the equivalent of three single bonds,
which ia certainly not in accordance with facts,

and especially with Thomson's observations on
the heats of combustion of unsaturated com-
pounds.

Wislioenus has not only accepted the Van't
Hoff-Le Bel hypothesis in its entirety, but has
in the most ingenious manner possible extended
its application, and has endeavoured both to

elucidate the structure of geometrically isomeric
unsaturated compounds, and to explain the ' iso-

meric changes ' which such compounds frequently

exhibit (Abhandlungen dtr math. phys. Clasu

der kOnig. BOchsischen Oes: der WisamsehaftMi
Band xiv. Leipzig, 1887).

In the case of maleio and fumario acid

—

assuming thatthese are stereometric isomerides

—

as pointed out originally by Van't Hoff, the for-

HOOO.OH
mula

II
may withobt hesitation be

HO.COOH
assigned to the latter, as it ia incapable of form-

ing an anhydride, whereas maleio acid, being

easily convertible into the anhydride, is repre-

HO.COOH
sented by the formala || ; in the case

HC.OOOH
of orotonio and isoorotonic acids, however, it ii

more difficult to find criteria on which to base a
choice between the formuhe

HC.CH,
II

and
OH,.CH

II I

HC.COOH HO.OOOH
and similarly in other cases. Wislicenns con-

siders that if a compound of the form
C2B1B2K3B41 consisting of the two systems
BjEjC^, and ^CBjB^, be derivable from a cor-

responding acetylenio compound, its constitu-

tion can at once be inferred from the fact that

when one pair of bonds between the carbon
atoms in the acetylenio compound is severed, as

the two atoms are still united by double bonds,

no rotation of the systems can take place; con-
sequently the added radicles both occupy posi-

tions on one side of the common axis of the

systems. Thus the tolane dichloride melting at

143°, obtained by chlorinating tolane, ia neces-

sarily the plans syrmnetric modification:

0„HrG 0.H..C01

III + CI, =
11 .

CJS.,.G c.H..cca
The isomeride of lower melting-point (63°) must
therefore be regarded as the axially aymmetrio

C.H,.GC1
compound || .In principle thik

CICC^,
method appears perfectly sonnd, hat it ia baaed
on an assumptionwith reference to the manner in
which the carbon atoms in ethylenio and aoetyl-

enio compounds are united, which, as previonsly
pointed out, is perhaps open to question; it also

involves the conclusion that the radicles attached
to the carbon atoms are incapable of changing
their positions, which is also by no means a safe

assumption, bearing in mind the extreme readi-

ness with which ' isomeric changes ' occur.

A method of more universal application, but
involving much more complex considerations, is

the following. In saturated compounds in which
the carbon atoms are united by single affinities,

one carbon system must be capable of rotating

about another; moreover, it is to be assumed
that the atoms in a molecule—even those which
are not directly connected—exercise an influence

on each other, and wUl therefore tend to condi-
tion such rotation so that radicles which have
the greatest affinity are brought into the closest
proximity possible. Thus, on converting ethyl-
ene into its chloride, in the first instance the
change would take place in accordance with the
following scheme

:

CHH CHHCl
fl + CI, = I

CHH OHHOl
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But, In consequence of the superior affinity of
hydrogen for chlorine, such a system would be
unstable, rotation would set in, and the more

CHHOl
stable system

| would result
COIHH

To take another case, that of the conrersion
of tolane tetrachloride into diohloride by reduc-
tion ; this compound may present three con-
figurations, viz.

:

CC„H,C1C1 CCjH^OlOl CCsH^OlCl
COjHjOlCl CCIOIO5H5 6010.H,C1-

It would probably chiefly consist, especially at
low temperatures, of the second and third modi-
fications, as the dissimilar radicles are most
proximately situated in these ; and as these two
modifications would both furnish the axially

symmetric dichloride on reduction, it is to be
supposed that the chief product of reduction
will be this dichloride; actually that melting
at 63° is chiefly obtained (Blank, A. 248, 1),

and it is, therefore, to be supposed that this

modification is axially symmetric—a conclusion
which harmonises with that previously arrived

at. To this it may be objected that our know-
ledge of the relative affinities of the radicles

within a compound is purely hypothetical ; and
that it is by no means certain that dissimilar

radicles would in all cases tend to influence and
attract each other more than would similar ra-

dicles. Thomsen's observations on the heats of

combustion of chlorine compounds, in fact, would
appear to favour an opposite conclusion. But a
more important argument is to be found in the
fact that in cases in which the constitution may
fairly be regarded as established, the relation is

of the obverse order to that required if the con-

tention of Wislicenus be correct : thus, the sym-
metric or para-diderivative of benzene always
has the highest melting-point ; the same appears

to be true of the symmetric tri- and tetra-deri-

vatives; and, in the case of naphthalene, the

axially symmetric isomeride is always that of

highest melting-point (cf. G. S. Proc. 1888. 93).

Another usewhichWisUcenus has made of the

argument here criticised may now be mentioned.
It is a well-known fact that maleio acid is very

readily converted into fumaric by the action of

acids. Wislicenus supposes that when this con-

version is effected, for example, by bromhydrio
acid, the double bond becomes severed, bromo-
Buccinic acid being formed

:

HC.COOH
+ HBr = HCH.COOH

HCBr.COOH '

HO.COOH
bat rotation setting in, the radicles are brought

into their preferential positions, viz.

^*^°HoSfcOOH' ^""^ ^^^°' ^y ^^^ '°*'°° °*

the water present, this modification becomes de-

prived of hydrogen bromide, fumaric acid natu-

rally results. Although in the highest degree in-

genious, this conception unfortunately does not

appear to be in accordance with the facts, for, as

Anschutz points out (A. 254, 168), the con-

version takes place under conditions under which

the succinic derivative is stable, and there is no

reason therefore to suppose that such a com-

pound is formed at any stag3 of the conversion

ef maleic into fumaric acid ; if maleic acid be

formulated in the manner advocated by An-

schiitz, its conversion into fumaric acid by acids
is easily understood.

Victor Meyer's researches have led him to
carry speculation even further. On submitting
benzil to the action of hydroxylamine, Meyer and
Goldschmidt obtained an a-dihydroxime which
they found was converted into a more stable 0-

isomeride by heating with alcohol to about 180°;
a careful investigation of these compounds was
subsequently made by Meyer and Auwers, but
they were unable to discover any substantial
difference in their chemical behaviour, and they
came to the conclusion that both must be re-

garded as compounds of one and thesame formula
0«H5.0(N.0H).C{N.0H).CeH5. As the existence
of two such compounds was incompatible with
the assumption that carbon atoms united by
single aifinities are free to rotate, Meyer and
Biecke {B. 21, 946) have put forward an hypo-
thesis as to the nature of the carbon atom itself

which serves to account for two kinds of union
by single affinities, one in which rotation is im-
possible, the other in which it can freely take
place. Having regard, however, to the readi-

ness with which ' isomeric change ' takes place,

and to the extremely imperfect state of our know-
ledge of the exact manner in which polyad ele-

ments are held in association, there cannot be
any doubt that it is premature to conclude that
the benzil dihydroximes are necessarily struc-

turally identical; the study of chemical inter-

changes is after all but an approximate and
fallible mode of determining structure.

Hantzsch and Werner (Ber. 23, 11) have quite

recently proposed to extend the Yan't Hoff con-
ception to the nitrogen atom itself. They sup-

pose that in some nitrogen compounds the three
affinities of the nitrogen atom are directed

towards three of the solid angles of an irregular

tetrahedron, and that the nitrogen atom itself is

located at the fourth. In the case of compounds
of the form CXT:NZ, which are comparable with
carbon compounds of the form CXY:CHZ, it is

conceivable that the Z radicle may alter its

position in space relatively to the radicles X
and Y. and thus give rise to isomerides.

Victor Meyer ( B. 23, 567) has, however, pointed

out that the views of Hantzsch and Werner are

in many respects in conflict with the experi-

mental evidence. This memoir is a noteworthy
contribution to the discussion of a number of

the more obscure cases of isomerism. (The two
papers here referred to have been published since

this article was in type.)

It is here the place to refer to the numerous
discussions which have taken place during late

years in oases in which one set of interactions

of a compound appear to be in accordance with

one formula, whUe another set favour a different

but closely related formula, which have led, in

fact, to the recognition of labile or pseudo-forms

capable of passing spontaneously into stable

forms. For example, it has long been a ques-

tion whether ethylic acetoacetate is to be repre-

sented as CHj.CO.CHj.COjEt or by the formula
0Ha.0(0H):CH.002Et. A discussion of such

cases has been given by Laar (B. 18, 648 ; 19,

730), who proposes to term such isomerides

tautomeric. But, as he practically himself

admits, the use of such a term savours of tauto-
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logy. V. Meyer Bubsequently brought forward
a saggestion of Jacobson's to substitute des-

motropic for tautomeric. Hantzscb and Herr-
mann {B. 20, 2801), while using the term tauto-

merism when speaking of compounds capable of

passing from the one type into the other, pro-

posed to limit the term desmotropic to each of

the states. As the phenomena in question are
the outcome of mobility and not of fixity, the
new term also appears to be particularly ill

ehosen, and bearing in mind the intention of

Berzelius in introducing the term metameric (see

p. 81), it would appear that this old term is a
peculiarly appropriate one to use in such cases.

Laar suggests that a compound which is capa-
ble of an ' alternative ' behaviour actually has
an alternating structure, the intra-molecular
condition being such that the structure is of one
kind at one moment and different at another.
But, as Hantzsch and Herrmann remark, it is

scarcely necessary to make such an assumption.
Ethylic suocinylosuccinate and its derivatives

manifest the peculiarity in question in a high
degree, acting sometimes as quinonic compounds
and sometimes as quinols, i.e. in modes such as
correspond to the presence of one or other of the
two forms CO.CHICO^Et) and C(OH).C(COjBt).
As a rule only one of the forms is stable, the
other being developed in the course of the
change ; thus phloroglucol appears to be a true
trihydroxylbenzene, i.e. a phenol ; but frequently
it affords derivatives of ' triketohezamethylene,'
which may with propriety be termed phloroglu-
cone. Thus

CH,
/\

OG CO
OH

I I

/\ H,0 OH,

Phloroglnool, Fhloroglucone.

It is not improbable that in those cases in which
the several forms can be obtained in a definite

crystalline form, the necessary stability is con-
ferred by union of the fundamental molecules
amongst themselves. The formation of such
molecular complexes is rendered probable by a
large number of observations ; one of the most
striking is that recently brought forward by
Perkin in the case of orthomethoxybenzalde-
hyde CH3O.CjHj.COH (C. J. Trans. 1889. 549),
which is capable of existing in two solid modi-
fications, one unstable melting at 3°, the other
stable and melting at 35'5°. A list of similar
eases of what is sometimes termed physical iso-

merism is quoted by Perkin.
Having thus briefly touched on the numerous

problems which the study of the different kinds
of allotropisnipTesenta, it appears desirable finally

to re-direct attention to the terminology of the
subject.

The term allotropic, aa already pointed out,
has a perfectly general meaning and is there-
fore applicable to the phenomena generally, and
may be used in all cases in which the nature of
the relationship is obscure.

According to our modern conceptions, truly
isomeric substances—substances composed of
equal parts—are equi-moleoular compounds con- '

tuning identical radicles arranged in relatively
|

different modes, and on the principle of calling &

spade a spade, bearing in mind that it was ob-

viously the intention of Berzelins to limit the

scope of the expression, the term isomeric should

be used only with reference to such compounds.
The space relationship of the radicles being the
determining cause of isomerism, although it is

not always requisite in order that it may become
apparent to express their relationship according
to stereometric canons, it is scarcely necessary

to make any principal distinction between cases,

such, for example, as occur among benzene de-
rivatives and between the tartaric acids; but
if it be thought desirable to call attention in

some way to the finer isomerism which obtains

in cases such as the latter, the term eikoisomer-

ism, from eUiiy, a likeness or image, may be sug-

gested as not inappropriate.

Typically different allotropes belonging to

different classes of compounds might well be
termed heteromeric, metameric being reserved

for those heteromeric allotropes which change
their type with exceptional facility in the

course of chemical interchanges ; but if the

use of the term in this restricted sense be ob-

jected to, such allotropes might advantageously
be spoken of as isodynamic. Allotropes belong-

ing to the same class but consisting of different

radicles—the butyUo alcohols, for example

—

might be termed isonorrdc. It appears unneces-
sary to specially distinguish the physical iso-

merism manifest in the occurrence of several

crystalline forms of different melting-point. The
phenomena of pleomorphism generally, as well

as those involved in change of state from BoUd
to liquid and gas, and the existence of allo-

tropic forms both of the metallic and non-
metallic elements, are now being more and more
generally attributed to changes in molecular
complexity ; and if this be the case, such allo-

tropes mostly partake of the nature of polymeric
allotropes. H. E. A.

ISOMOBFHISII (laos, equal to; /ua^n/i^, form).
In the year 1819 Mitscherlich (A. Ch. [2] 14.

172) discovered that certain arsenates and
phosphates of analogous constitution crystallised

in the same form; subsequent investigation
{A. Ch. [2] 19, 350; 24, 264, 355) led to the
general conclusion that substances of analogous
chemical constitution possess the same or nearly
the same crystalline forms, and will under suit-

able conditions crystallise together in all propor-
tions to form homogeneous mixed crystals;

such substances are termed isomorphons. In
spite of numerous attempts to widen or other-

wise modify it, this definition has lasted to the
present time. Owing, however, to recent re-

searches, especially those of Groth, it will be
best not to treat isomorphism as an isolated

phenomenon, but as a part of that branch of

physical chemistry which studies the relations

between the chemical composition and crystal-

line form of bodies, and which from a knowledge
of the constitution and chemical properties of a
substance seeks to predict its system, form, and
orystaUographic constants. We are still very
far indeed from doing anything approaching to
this, for, although attempts have not been want-
ing—«. Schrauf (Physihalisohe Mineralogie,\M6.
bd. 2, 166 ; Z. K. 9, 265) and Barlow (O. N. 53,
3, 16)- small success has so far attendnd iTiom
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and at present orystal-form cannot be deduced
from a knowledge of chemical constitution and
properties alone ; if, however, we find that in a
given case certain atoms arranged in a certain

definite way are accompanied by a certain

definite form, we may argue that similar atoms
similarly arranged will be accompanied by a
similar form. This hypothesis is found to be
true, and its verification has resulted in the dis-

covery of relations between the forms of sub-

Btanoes more or less chemically allied. These
relations may be conveniently discussed under
the three foUowing heads :

—

I. The same chemical substance possesses

two or more forms

—

Polymorphism.
H. Bodies more or less closely related

ehwnifaJly have more or less analogous forms

—

Morpkotnpg, indnding Isomorphism.
TTT. Bodies not ohemioally related possess

the Bune form

—

Isogonism.

Full lefexenoes, especially for the early history of
the safalect, will be fonud in the article Jsomorphie. by
Ajznuu, in Pehling*s Il'indirStlerbuch der Chemie^ 1S7S.

oL 3 : for moie recent work Fock*s Einieitung in die

Chemische CtystaOogmphie. Leipxlg. 1888, may be consulted

;

-while fall 11^ of snbstcmces considered isomorphous have
been given by Topsoa, Tidskr%fl for Pf^sit off C/Kmi^ 8,

6. 193, 321 ; 9, 325 ; snmmarised by Arzruni above. For
the nae of isomorphism in determining atomic weights
r. Atomic Aim HOLSctnAB wbi&hts, vol. i. p. 336.

FoiimoBPHisii. Hauy believed that every

substance possessed its own characteristic form,
and, in spite of numerous observations tending

to establish the chemical identity of calcite and
arragonite (v. De Lisle, Elapproth, Thenard,
and Stromeyer), refused to admit that the same
substance could yield two distinct kinds of crys-

tals. In the course of the work on the arsenates

and phosphates which led him to announce that

two different chemical compounds could possess

the same or nearly the same crystalline form,
Mitscherlich found that NaH^FO^.H^O gave, ac-

cording to the conditions, two kinds of crystals,

while his discovery in 1823 {A. Oh. [2] 24, 264)

that sulphur crystallised both in rhombic and
oblique forms readily convertible the one into

the other by chan;;e of temperature alone, esta-

blished conclusively that the same substance

could exist in two different forms; to express

these phenomena Mitscherlich proposed the

term dimorphism,, and in 1828 recognised the
possibility of trimorphism. The existence of

several modifications of the same substance may
be generally expressed by the terms polymor-

phism or heteromorphism. At the present time

these terms are usually applied to compounds
only,polymorphism, when exhibited by elements,
being termed allotropy (g. v., vol. i. p. 128).

The change of one dimorphous modification into

another has been especially studied by Lehmann,
and all known cases have been collected and dis-

cussed by him in his Molekularphysik, 2 vols.

Leipzig, 1888 (vol. i. pp. 119-219, vol. ii. pp.

398-415).
MoBPHOTBopT. From the time of Mitscher-

lich onwards the rapid growth of organic

chemistry provided a large number of new sub-

stances for orystaUographio examination, and

as the existence of many cases of isomorphism

among inorganic substances had been esta-

blished, numerous attempts were made to intro-

duce the same oonceptiou into organic chemistry.

Li general, however, these efforts were fruitless,

and the researches merely resulted- in the intro-

duction of new terms and in several attempts at

widening Mitscherlioh's definition.

Thus Laurent, who investigated the halogen
substitution andaddition productsof naphthalene
and salts of the fatty acids, concluded that

identity of system is not necessary for isomor-
phism. NickUs and De la Provostaye collected

cases of analogous angles and introduced new
terms, such as hemi-isomorphism, isomero-

morphism, and hemimorphism, to express those

cases in which crystals of two substances had
each a zone with nearly similar angles (v.

papers by these authors, C. B. 11, 15, 20, 23, 26,

27, 29^. Pasteur again (C. ii. 26, 535) found
analogies between the tartrates, while other

workers in the same direction were Bammels-
berg, Marignac,-DeIafosse, Sella, and Hjortdahl

(J. pr. 94, 286). Owing to the paucity of results,

such researches lost favour till Oroth, in 1871

(P. 141, 181 ; B. 3, 449), attacked the subject

from a new point of view, and set himself to

investigate the changes in crystal-form which
take place when one or more of the hydrogen
atoms of an organic molecule, such as benzene,
are substituted by other aton^ or groups. The
relations observed between the form of the
parent substance and the form of the substi-

tuted body Groth terms morphotropic relations,

while he attributes the actual change of form
produced by substitution to the morphotropic
force of the elementary atom or group. Benz-
ene, which crystallises in rhombic pyramids,
was the first substance examined by Groth ; he
compared its form with the forms of as many as

possible of its hydroxy-, nitro-, amido-, and
haloid, substitution products, and his researches

have led to the following general statement.

The less the chemical character of the com-
bination is changed by substitution the less is

also the change of crystal-form, which depends
1. On the specific morphotropic properties

of the substituting atom or group

;

2. On the chemical nature and crystalline

system of the body in which substitution occurs

;

3. On the relative positions of the substituting

atoms or groups in the molecule.

1. Morphotropic properties of atoms
and groups.

{a.) The metals. Potassium and ammonium,
when substituted for H, only change one axis,

thus :

—

a b e

Picric acid rhombic 0-937 : 1 : 0-974

Potassium picrate „ 0-942 : 1 : 1-352

Asa rule, all the alkali metals produce the same
effect.

(6.) Substitution of OH for H in benzene
derivatives only alters the crystalline form
slightly, and in rhombic substances the ratios of

two of the axes remain unaltered, and only the

third axis is materially affected.

NOj and NH^ behave much like OH.

a b e
Benzene. . . rhombic 0-891 : 1 : 0-799

Eesorcin . . „ 0-910 : 1 : 0-540

Nitrophenol 1:2 . „ 0-873 : 1 : 0-600?

Dinitrophenol 1:2:4 „ 0-933 : 1 : 0-753

Tnnitrophenol 1:2:4:6 „ 0-937:1:0-974
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(o.) 01, fir, and t act more energetically, but
less regularly, than NO,. The angles of one
zone, however, remain like those of the parent
substance, while the system is generally altered

to one of lower symmetry.
Benzene . . rhombic 110 : lIO = 96°-30'

Dichlorobenzene oblique „ „ 98°'40'

Tetrachlorobenzene „ „ „ 96°-17'

{d.) The influence of the CH, group is

extremely variable, depending very much on
the nature of the substance into which it

enters. Among the substituted ammonias it is

often without influence ; thus, 2NH4Cl.PtCl,,
2NH(CH,),Cl.PtCl„ 2N(0H,),Ol.PtOl4, all crys-

tallise in the cubic system.
2. Influence of the nature of the

{parent substance. When the parent sub-

stance belongs to the cubic system, substitution

has either no influence on the form, or else

causes change to a system of lower symmetry.
In other systems the axialVatios may alone alter,

or the system itself may be changed, according
to the morphotropic force of the substituting

element or group. If the hydrogen atoms of like

functions are replaced singly the system fre-

quently at first changes to one of lower symmetry,
but when the substitution is complete returns to

the symmetry of the parent substance. The
methyl substitution compounds of 2NH,CLPtCl,
illustrate this well:

—

2NH,Cl.PtCl< .

2NH,(0H3)01.PtCl,
2NH2(CHlci.PtOl4
2NH(CH3),Cl.PtCl4
2N(CH,)4Cl.PtCl,

Cubic
Bhombohedral
Bhombio
Cubic
Cubic

Ab an illustration of the influence of the che-
mical nature of the parent substance, we may
quote the observation of Hintze that, contrary
to the general rule, the substitution of the
paraffinoid H in {CJB.^)sCS by (OH) or Br raises

the Bymmetry, instead of lowering it.

3. Influence of position.—The relative

position of the substituting atoms in the mole-
cule has a very great influence on the form of

the crystal ; but we are very far from being able

to connect form and constitution.

As a rule the crystals of isomerides exhibit

very few analogies, and in many cases none at all.

In the benzene series, however, a. few relations

have been observed, though even here they are

rare, and often more readily detected by a com-
parison of the isomerides with the parent sub-
stance than directly with each other. Thus a
comparison of the angles given by Bodewig (P.

158, 232) for the three dinitrobenzenes shows
that certain analogies do exist, although the
compounds do not crystallise in the same system,
vhUe meta-CJ3.,(l!iO^)i is related to benzene itself,

as is shown in the following table :

—

a b e
0.H, rhombic 0-891 : 1 : 0-799
o.O,SC(NO,), oblique 0-6112 : 1 : 0-6736 B = 67''-63'

m.O,H.(NO,), rhombic 0-9430 : 1 : 0-6384
y.O.H.CNO,), oblique 2-0383 : 1 : 1-0432 ^ = 87°-42'

The above examples suffice to show very
clearly that the great influence exercised by
position renders the discovery of the morpho-
tropic properties of an element or group very
difficult. Thus we have stated above that the
entry of the uitro- group into benzene leaves the

system and axial ratio a:b unaltered, while the i

axis is more or less changed. This statement

we found held good for o-OjHiNOJOH,
C.H3(NO,),OH(l:2:4), O.H,(NO,)30fl(l:2:4:6),

and m-0^i(N0^2- ^^ soon, however, as we be-

come acquainted with o- and j)-C,H,(N0,)2 the

generality of our statement disappears, and the

exact morphotropic value of the NO^ group re-

mains still undetermined. Although we are not

in a position to deduce form from a knowledge
of constitution alone, we may often from the
chemical analogy of two substances, the form
of one of which is known, draw conclusions as to

the form of the other ; or, vice versA, knowing the

form of two substances, and the constitution of

one of them, we may draw conclusions as to the
constitution of the other. This method has been
chiefly employed in inorganic chemistry, but
Friedlander (Z:E. 3. 168) has made use of it in

order to throw light on the constitution of the tri-

nitrobenzene got by nitrating m-CaHj(N02)2. The
trinitrobenzene made in this way may be either

of three theoretically possible ones. It crystal-

lises, however, in the rhombic system, and has
the axial ratios 0-954 : 1 : 0-733, and agrees ac-
cordingly with m-OsHjINOj).,. On the other
hand it shows little or no analogy to the forms
of 0- or p-C|,Hj(N0j)2, and it is therefore probable
that this substance is symmetricaltrinitrobenzene
1:3:5. A comparison of its form with that of

picric acid CeH2(NO^jOH(l:8:5:6), rhombic
0-987 : 1 : 0-974, confirms this view.

IsoMOBPBOTBopY and IsouoBFHisM. When
the products obtained by replacing the hydrogen
atoms of the parent substance by two olosely-

aUied atoms or groups are compared together
they are often found to crystallise in identical
or nearly identical forms ; such products are
isomorphous, while the substituting atoms or
groups are said to possess the same morphotropic
force, or to be isomorphotropic. Thus, K and
NH4 are isomorphotropic, and replace the H of
acids to give isomorphous salts.

The term morphotropy was first applied to
cases in which an atom of H was substituted,
but the conception may very conveniently be
extended to include all cases of substitution
whatever; thus, KBr may be regarded as derived
from ECl by substituting CI by Br, and since KCl
and EBr both crystallise in the same system and
possess very similar physical characters, they
are isomorphous, while CI and Br are isomor-
photropic. The greater the analogies between
the substituting atoms the greater is the corre-
spondence between the forms of their compounds,
i.B. the more closely isomorphous are they ; but
because two elements are isomorphotropic when
in combination with one set of atoms or groups
it does not necessarily follow that they are
always isomorphotropic, for the morphotropic
force of any atom is largely conditioned by the
compounds in which it finds itself. Again,
Kopp (P. 53, 446) has pointed out that although
it is often true that two isomorphous substances
combine with a third to form two isomorphous
compounds (Schroder), we cannot, as has been
too frequently done, deduce the isomorphism of
elements from the isomorphism of their com-
pounds; there are few elements which cannot by
such a mode of reasoning be made isomorphous.
Elements are only truly isomorphous when thev
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actually crystallise in the same tonas ; if they
merely combine with another element or group to
form isomorphons compounds theymay be spoken
of as isomorphotropic ia that particular class of

compounds. As we have seen, the conception
of morphotropy includes that of isomorphism.
Now, ever since the latter term was introduced,

great difficulties have been felt in defining it,

and in finding tests which might authoritatively

decide in any given case whether two substances
were isomorphons or not. Mitscherlich's defini-

tion is vagae, for we at once ask. What consti-

tutes chemical analogy ? And again, How widely
may the angles of two substances differ and the
substances still be considered isomorphous?
The truth seems to be that no hard and fast

line can be drawn between those substances
which are so closely related morphotropically as

to be considered undoubtedly isomorphous, and
those slightly less dosely related whose isomor-
phism is doubtful ; while we may pass by im-
perceptible stages from truly isomorphous bodies

to others to wluch,_ although they still exhibit

relations, this term is as evidently inapplicable.

Although it seems impossible in the present

state of our knowledge to give a definition which
shall distinctly mark off isomorphous bodies from
those which are merely closely related morpho-
tropically, this is not in practice attended with
any very great inconvenience, for the difficulty

is chiefly one of nomenclature; most cases of

isomorphism are at once recognised as such, and
Wit-only in comparatively few instances that we
must hesitate.

In doubtful cases much assistance may often

be obtained by a comparison of the other pro-

perties of the two substances. Besides great

similarity of form, agreement in several other

physical properties has been thought necessary

before two substances could be considered iso-

morphons; and we must now notice in detail

the more important of these properties, pointing

out the weight which has been attached to each

as a test of isomorphism.
Physical properties of isomorphous

substances.
(a.) Geometrical properties. As the name

itself implies, near equality of external form is

the first and most essential condition for iso-

morphism. Absolute geometrical isomorphism,
however, does not exist except in the case of sub-

stances crystallising in the cubic system ; in all

other systems small differences of angle occur, a

fact first noticed byWoUaston. These differences

are seldom equally distributed ; in rhombic
obliqne and triclinic- crystals the anomalies are

often confined to one zone, another zone per-

pendicular to the first having the same angles

in both cases. Here a difficulty meets us, for

we ask. How great may these differences become

and the substances still remain isomorphous ?

Unfortunately no definite answer to this ques-

tion is possible ; some authors have admitted

much wider differences than others, while others

still have gone so far as to admit that the

boundaries of the systems may be overstepped.

It is perhaps best to restrict the term isomor-

phous to substances orystaUising in the same

system with nearly the same angles. It is to

be noted that though all substances crystallising

iu the cubic system have exactly the same angles

they are not necessarily isomorphous ; to be so
they must be either both holohedral or must
both possess the same kind of hemihedrism, and
must also agree in other properties, such as
cleavage and power of forming mixed crystals.

(b.) Cleavage. Isomorphous bodies possess
as a rule the same cleavages : variations in the
relative perfection of such cleavages are, how-
ever, possible. This property is especially use-
ful in assisting us to detect isomorphism in the
cubic system.

(c.) Thermal conductivity. Jannetaz (O. J5.

75, 1501) has shown that certain isomorphous
substances have axes of maximum and
minimum conductivity of like direction and
magnitude.

{d.) Coefficient of expansion. The data are
not sufficient for general conclusions to be drawn,
and no simple relations have been detected at
present.

(e.) Etched figures. Since these stand in a
close relation to crystalline form, Baumhauer
has sought to use them as a test of isomorphism.
He finds that isomorphous substances give, as a
rule, the same sort of etched figures, but that
they often differ in orientation.

(/•) Optical properties. These have been
specially compared by Senarmont {A. Ch. [3] 33,

391), Topsoe, and Christiansen {A. Ch. [5] 1, 6).

No general law has been established, but as a
ruleisomorphous bodies if uniaxialhave thesame
sign of double refraction, and if biaxial have
the plane of the optic axes similarly oriented,'

but biaxial crystals, oblique and triclinic ones
especially, exhibit frequent exceptions. Optical
properties are, moreover, very sensitive to
changes of temperature, which often do not in-

fluence isomorphous substances to the same
degree (Arzruni, Z. K. 1, 165).

(^.) Specific volume. The relations between
chemical composition, S.V., and crystalline

form are of special importance, since several

authors have considered near equality of S.V.
an essential condition for isomorphism. The
first of these was Eopp (A. 86, 1; P. 47, 133;
52, 243, 262 ; 53, 446), his views may be briefly

summarised as follows : (1) The condition for

isomorphism is equality or near equality of S.V.

The answer to the question, how widely may the

S.V.'s differ and the substances remain isomor-
phous, is given by the empirical formula

D = ,?~ '
>where v and v. are the S.V.'s of the

two substances. If D = the isomorphism ia

perfect, but if D is greater than -33 the sub-

stances are not isomorphous ; thus the value ofD
for the two substances ZnGO,and OsiGO,, whose
S.V.'s are 28-2 and 36-8 respectively, is -264;

they are, therefore, isomorphous. (2) Eopp has
also pointed out that the nearer are the axial

ratios of a series of isomorphous bodies the

nearer are their S.V.'s. This statement, though
criticised by Schroder, appears to hold good, and
has received the support of Tschermak (Sitz. W.
45 [2] 603) and Schrauf (P. 184, 417). The for-

mer expresses the law as follows : ' The series

of crystal-dimensions and specific volumes is in

each group of isomorphous bodies of analogous
composition the same.' As an illustration he
gives the series of rhombohedral carbonates

;
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own solution, the other in a solution of ammonia
iron alum ; in the first case the etched figures

were rapidly filled up from the bottom, in the
second very much flattened ootahedra of am-
monia iron alum were developed at certain
points on the crystal of common alum, and per-
fectly parallel to it, they then increased laterally,

and covered up the etched figures, which re-

mained unaltered till the new layer reached
them.

Although the power of forming overgrowths
seems to be a necessary consequence of iso-

morphism, the property is not confined to iso-

morphous substances alone, and from the perfect
oonformity of form and orientation exhibited by
isomorphous substances, such as the alums, we
may pass by imperceptible stages to cases of

regular orientation among substances possessing
but little chemical analogy and crystallising in
different systems. Thus rutile TiO^, tetragonal,

is often found developed on the basal plane of

hematiteFcjOj, rhombohedral,in sucha way that
the c axis of the rutUe lies in a plane of sym-
metry of the hsematite.

A specially interesting and much discussed

case of overgrowth is that of calcite CaCO, rhom-
bohedral rr' = 74° 55' and NaNOj rhombohedral
rr' = 73° 27'. When a rhombohedron of CaOOj
is placed in a solution of NaNO, this substance

is deposited on the former in small rhombo-
hedra, whose morphological axis and planes of

symmetry are exactly parallel to those of the

CaGO,, these rhombohedra grow till they meet,

a polysynthetic crystal being the result. Kopp
accordingly made a difference between growth
in this case and the regular increase of alum
crystals; in the light of Klocke's work, and
taking into consideration the slight difference of

the angles rr', such a distinction vanishes, and
if the formation of overgrowths is a test of iso-

morphism, these two substances are certainly

isomorphous, a view confirmed by the agree-

ment in their other physical characters ; the dif-

ference in their chemical constitution leads us
rather toregard them as an example of isogonism.

Closely connected with the formation of

layer-crystals are Thomson'sresearohes on super-
saturated solutions (O. J. 1879. 196) ; he has
shown that supersaturated solutions of certain

salts can readily be crystallised by the addition

of crystals of isomorphous salts, while crystals

of substances not possessing the same form, or

fragments of amorphous bodies, such as glass,

have no influence. Thus a supersaturated solu-

tion of MgS04.7aq is at once crystallised by
ZnS0,.7aq, NiS04.7aq, and also by CoS04.7aq

and FeS04.7aq, whose action, however, is less

rapid; on the other hand, NajSO^.lOaq, NaCl,

and glass, are quite inactive. Common alum
can be crystallised by iron and chrome alums,

while other cubic substances, such as NaCl, FeSj,

and FcjOi, are inactive.

This appears to be an excellent test of iso-

morphism as far as it goes, but it unfortunately

is of very limited application.

Although at the present time the formation

of layer-crystals cannot be considered a conolu-

Bive proof of isomorphism, the success or failure

of attempts to obtain them may help us to deter-

mine whether two substances crystallising in the

pubio Bystegi are isomorpboiw or not>

(A discussion of numerous cases of layer-
crystallisation will be found in Lehmann's Mole-
kulcvrphysik,Bi.i.Tpp. 393-407 ; «.also Wacker-
nagel, KOstners Archw, 5, 293, and especially
Kopp, B. 12, 901.)

(6.) Mixed crystals. To obtain mixed crys-
tals solutions of two substances are mixed, or in
some cases the two substances are simply melted
together, and then allowed to crystallise ; we
thus obtain perfectly homogeneous crystals,
which do not, however, contain their components
in any fixed ratio.

_
As a rule only isomorphous substances yield

mixed crystals, and their formation is usually
considered the best criterion of isomorphism.
[Klein (O. B. 95, 781), Kopp (B. 12, 868 ; 17,
1105), but V. also Brugelmann (B. 17, 2359), and
especially Lehmann (l.c. Bd. i. 420, 456, 461).]

Numerous researches have been undertaken
with a view to the elucidation of the constitution
and mode of formation of mixed crystals, while
other investigators have endeavoured to trace the
connexion between their physical properties and
those of their components.

Growth of mixed crystals. Mixed crystals

are most readily formed when the two substances
have nearly equal solubility, and in this case
Bammelsberg (P. 91, 321) has found that the
ratio of the two salts in themixed crystal is about
the same as in the solution, mixed crystals of

ZnS04.7aq and MgS04.7aq afford a case in point;

if, however, as more usually happens, the solu-

bilities differ, the first crystals always containmost
of the less soluble salt, the last most of the more
soluble ; such salts are CUSO4. 5aqand MnSO^. 5aq.

Thomson (I.e.) has pointed out that in the case
of the crystallisation of supersaturated solutions

consisting of a mixture of two substances, the
composition of the mixed crystal depends very
much on the velocity of crystallisation ; if this

takes place suddenly the composition of the
mixed crystal is much the same as that of the
solution, if slowly the less soluble salt is depo-

sited first.

The physical properties of mixed
crystals.

(a) Geometrical properties. Mixed crystals

belong to the same system as their components,

but exhibit simpler forms ; cf. oalcite and dolo-

mite, and V. also Bammelsberg (l.c.). In soma
cases the angles of mixed crystals lie between
those of their components, this usually holds

good for the naturally occurring mixtures of th«
rhombohedral carbonates, thus

:

Chalybite FeCO, rr' = 72°-59'

Pistomesite (FeMg)CO, =72°-42'

Magnesite MgOO, =72''-32'

But even in this series exceptions are not want-

ing, and as a rule no simple relation can be

detected between the angles of the mixed crystals

and those of its components ; thus Groth (P. 133,

193) in the case of the permanganates and per-

chlorates found that the angles of the mixed crys-

tals often lay outside those of their components.

KCIO, rhombic 0-78"l9!l:0-6396

^{fio?}^« „ 0-7797:l:0-6408

E
PlnO^

0-7839:l:0-6398

9-7974:l:Q-6493
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In the crystal containing lMn:llGl the ratio

b:e lies inside the limits, and the other two out-

side; further increase inthequantity of Mn causes

the form of the mixed crystal to approach nearer

to that of EClO,. Similar results have been ob-

tained by Arzruni on the alkaline earths {B. 5.

1043), Meminar on baryto-coelestin (Min. Mit.

1876. 69), V. Lang on Am^SO, and E^SO, (Sitz.

W. 1858. 81, 86), Arzruni and Baerwald on com-
ponnds of FeS^ and FeAs, {Z. K. 7, 337), and
lastly by Miers in his investigations of proustite

and pyrargyrite (Min. Mag. 8, 37).

(&.) Optical properties.

(i.) Index of refraction. In the year 1878
Dufet (C. B. 86, 881), from an investigation of

MgS04.7aq, NiS0,.7aq, and ZnS04.7aq, found
that the connection between the chemical com-
position of isomorphous mixtures and their

indices of refraction is one of simple proportion-

ality, BO that expressing the results graphically

by taking, along two axes at right angles,

ordinates proportional to the observed values of

II, and abscisses proportional to the percentage
of one component in the mixture, the resulting

curve is a straight line. Fock {Z. K. 4, S83)

has, however, taken exception to Dufet's work,
and although he finds that the changes in the

values of the ordinary and extraordinary ray
are proportional to the changes in composition
for mixed crystals of SrS^O^.^aq and PbS20g.4aq,

yet in mixtures of thallium and potassium
alums, and again in mixtures of MgS0j.7aq and
MgCr04.7aq, he could find no such law ; v. also

Fitz and Sansoni (Z. K. 6, 67). Fock's results

have in their turn been questioned by Soret
{Z. K. 11, 197) and Dufet (C. B. 99, 990). The
former finds that mixtures of thallium and
potassium alum and also of ammonium and
potassium alum satisfy the law, while the
latter has shown that mixtures of MgCr04.7aq
and MgS04.7aq are not sufficiently homogeneous
tor investigations of this kind.

Dufet's law probably holds good, but further

investigation is needed before it can be considered
established.

(ii.) Optic axis angle. WyroubofE (Bull.

Soc. Min. France, 2, 91, 170) has endeavoured
to trace the connection between the angle of the
optic axis and the chemical composition in the
cases of mixtures of E2SO4 ^°d Am^SO^, and of

EjCrO, and E2SO4. His results have been ex-

pressed graphically by Mallard (Bull. Soc. Min.
France, 3, 8), who finds that they give a con-
tinuous regular curve, not, however, a straight

line. If the optical properties of the components
are non-accordant, those of the mixed crystals

will be different from either ; v. especially Senar-
mont (2.C.) on mixed crystals ofK^aH.fifl,.i'BiJi)
and (NH,)NaH,C,0..4a,0 :—

Optic axis Istmean 2nd mean
plane line line

Potassium salt 010 a c
Ammonium . 100 e b

Starting from the potassium salt and substi-

tuting with NH,, we observe the following
changes ; first the obtuse angle diminishes, and
more quickly for red than for violet light, then
at a certain point the axes for red light coincide,

while the axes for violet light stiU lie in 010, the
)«d axes then begin to diverge in 100, the violet

afterwards coincide and follow the red. Wnoa-
boff {Z. K. 13, 648), on ammonium and thiuliiim

tartrates, gives the following example :

—

Optic axis plane 2H
Ammonium salt b 42° 88'

ThalUum. . 1 to 6 69° ay

The mixture had always the cleavage and
optic axis plane of the ammoninm salt, and a
crystal containing 88-7 p.o. of the thallinm salt

had2H = 43°30'.

(iii.) Cironlar polarisation. Bodlander
{Z. K. 9, 809) investigated mixtures of lead and
Btrontinm tiiiosulphates ; he found that the

rotation varied cUrectly with the oomposition.

(iv.) Angle of extinction. MaxScfanster
has shown that the angle of extinction of certain

oblique and triclinic mixed crystals, especially

the felspars, varies directly with their chemical
composition. His results have been confirmed
by Mallard (Z. K. 6, 612), who has treated the

subject mathematically.
(v.) Specific volume relations. The

specific volumes of mixed crystals appear to

depend directly on the relative proportions of

their componnds. Thus Schroder states (P. 96,

441) that

V(«CaOO..HFeCOJ=?X:<°5?Mt^!ff:?59J

where V is the speoifio volume of the mixed-
crystal and V, Y" are those of its components.
These resnltshave been confirmed by TsohermalE
(Z.C.) thus:

BaOO, (witherite) rhombio V-46-7
CaCO, (arragonite) rhombio SB'S

.*.(BaCa)CO, -39-8
while alstonite rhombio b89'6

The specific volumes of artificial mixed erys
tals have been especially investigated by Betgers
{Z. P. C. 3, 497). He has studied with great
care the mixed crystals formed by (a) E,SO« and
Am^SO, (&) potassium and thallium alums ; he
finds that the S.G. varies directly with the
composition, and expressing his results graphi-
cally he obtains as his curve a straight line, a
result similar to that obtained by Dufet for the
values of /t.

Formation of mixed crystals by iio-
dimorphous substances.—Two substances,
X and Y, are said to be isodimorphons it they
each exist in two forms A and B, A' and B', of
which A is isomorphous with A' and B with B'.

On crystallising a solution containing two
isodimorphons substances two series of mixed
crystals are obtained, one set having the form
A, the other the form B. It often happens
that the form A of one salt, X say, is stable
under ordinary circumstances, while of the other
salt, T, the form B is stable; in the mixed crys-
tals of the form A the substanceX predominates,
in mixed crystals of the form B, T is present in
excess. In such cases as these a continuous series
of mixed crystals cannot always be obtained.
Crystallisation under these conditions has been
especially studied by Bammelsberg (P. 91, 321).
Thus he finds that MgS0,.7aq is rhombic and
FeS04.7aq is oblique ; from a solution containing
both substances two sorts of mixed crystals are
obtained, these do not, however, contain their
constitaents 19 4II possible proportions, but a fptf
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occurs, the oblique crystals always having more
than 1 atom Fe to 2-3 Mg, while the rhombic
crystals always contain more than 4 Mg to 1 Fe.

Another good example is afforded by BeS0«.4aq
tetragonal and BeSe04.4aq rhombic. The mixed
crystals are tetragonal when S:Se > 7'33:1, and
rhombic when S:Se < 4:1 (Topsoe, Sitz. W. [2]

66 ; V. also Schulze,^. 125, 49 ; Wyroubofl, Bull.

Soc. Mm. France, 2,
91J.

Cases of crystallisation perfectly analogous

to but differing from these have been studied by
Bammelsberg(2.c.); thus copper sulphate usually

crystallises in the triclinic system with 6aq,

ferrous sulphate in the oblique system with 7aq.

When solutions of copper sulphate and ferrous

sulphate are mixed and allowed to crystallise,

two sorts of crystals are got, both of which
contain Cu and Fe ; as long as the proportion

Gu:Fe is >20:1 the crystals possess 5aq and are

triclinic, but when there is less Cu the crystals

are oblique and contain 7aq.

It is yeiy oonmionly supposed, when two
substances closely allied chemically crystallise

in different forms but yield two kinds of mixed
crystals, that these substances are isodimor-

phons, although more than one form of each

may not be known ; v. Fock (Z. K, 6, 160), and
note the adverse criticism of Wyrouboff (Bull.

Soc. Min. 5, 32).

The specific volumes of isodimorphous sub-

stances have been compared by Bideal {B. 19,

689) ; while Betgers {I. c.) has found that in those

oases where isodimorphous substances form

mixed crystals, each series obeys the law enun-

ciated above, viz. that the relative density varies

directly with the composition.

Constitution of mixed crystals.—
Since the beginning of the century two opposing

views have.been held as regards the constitution

of these substances.

(a.) According to the first or physical theory,

as we may call it, the most homogeneous
mixed crystal really consists of a very intimate

mixture of particles of each of the components.

This view, held by Haiiy, and maintained by

Frankenhein in opposition to Berthollet, has

recently received the support of Lehmann and

Betgers; the latter says that a mixed crystal is

a very intimate but purely mechanica mixture

of its components, and finds strong confirmation

of his view in the fact that the densities, indices

of refraction, <fcc., of mixed crystals vary directly

with their composition.

(6.) The supporters of the second or chemical

theorymaintain that molecules of each substance

come together in the solution to form a complex
' liquid-molecule,' while ' Uquid-molecules ' of

the same kind unite on crystallisation and form

the mixed crystals. Berthollet held this view,

which is perhaps more generally accepted than

the other ; at the present time its chief exponent

is Fock, who believes that the formation of

mixed crystals and double salts are phenomena

of the same order. .

Use of mixed crystals as a test of iso-

morphism.—M we have seen, much weight

has been attached to this property by Mit-

scherlioh, Kopp, and others, but at the present

tune BO many instances are known of the forma-

tion of mixed crystals by substances which can-

not b« considered ison^orphous that the test

has lost much of its value {v. Lehmann, I. c).

Betgers (I. c.) has proposed that only those sub'

stances should be considered isomorphous, the
physical properties of whose mixed crystals vary
directly with the chemical composition.

IsoaoNisM.—Speaking generally we find that
if two substances are to be considered isomor-

phous they must satisfy the two following con-

ditions: (i.) they must agree very closely in form
andpossesssimilarphysicalproperties; (ii.) under
suitable conditions they must be capable of form-
ing layer- and mixed crystals. In Mitsoherlich'a

definition we find, however, a third condition, viz.

analogy of chemical constitution ; and the ques-

tion arises. How far may two substances which
satisfy the two conditions above differ in chemical
constitution and still be considered isomorphous 7

This question has received various answers ; thug

Scheibler (/. pr. 83, 273) has announced the

isomorphism of most meta-tungstates, although

they do not all contain the same number of

molecules of water of crystallisation ; Marignao

(C. B. 55,888) considers the two following series

of substances to be isomorphous :

—

KjTiF^.HjO CuTiF,.4H20
K^KbOFj-H^O CuNbOF,.4H,0
K,W0jF4.BL,0 OuWOjF,.4a,0.

And he also makes rhombohedral silicotungstio

acid, and the acid siUcotungstates of Ba and Ca
isomorphous. Some other similar examples are

given by Baker (O. J. 1879. 760). Klein (C. B.

95, 781) believes that the following substances

are isomorphous :

—

9WO,.BA-2Hs0.22aq
gWOj-BA-NaA 28aq
12WO,.BA-4H20.29aq (Marignao).

Elein, following Marignao, amends MitsoherUch'g

definition thus : ' Isomorphous substances have

either an analogous chemical constitution ora
very shghtlydifferent percentage composition; in

the latter case they contain a group of common
elements or elements of identical chemical func-

tion, this group making up by far the largest

portion of the compound.' It seems, however,

hardly advisable to widen Mitsoherlich's defi-

nition ; indeed, it is perhaps better if possible to

narrow it by defining more closely what is meant
by the phrases analogous chemical composition

and analogous crystalline form.

Substances, such as the double fluorides de-

scribed by Marignao, are not so much isomor-

phous as closely related morphotropically, while

from them we may pass through substances ex-

hibiting less and less of chemical analogy to

those which agree in form alone, and which inay

therefore be considered as examples of isogonism

(v. Betgers, l.c.). As an instance of this we may
quote the remarkable analogy noticed by Hjort-

dahl (O. B. 88, 584) between the crystals of tin

dimethyl and diethyl chlorides and lead chloride,

which all crystallise in the rhombic system, and

possess the following axial ratios :

—

a b e

Tin dimethyl chloride 0-8341:l:0-9407

Tin diethyl chloride 0-8386:l:0-9432

Lead chloride 0-8408:1:0-9990.

At present it seems that substances which ex

hibit relations in form ^d com^ositipn maymost
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conveniently be divided into the followini? more
or less arbitrary groups, between whose limits no
absolute line can be drawn :

—

(1) Substances very closely related
morphotropically, or isomorphous sub-
stance B.—Bodies belonging to this class possess

great chemical analogy, crystallise in the same
system with nearly the same forms and angles,

exhibit a general agreement in the physical
properties of their crystals, and often possess

the same specific volume; they are, moreover,
under suitable conditions capable of forming
mixed and layer-crystals. Such substances
are the sulphates of the group M"S04.7H20
(M"= Fe", Zn, Mg, Co, Ni) and the alums.

(2) Substances closely related mor-
photropically.—To this class belong Marig-
nao's double fluorides, and the substances de-

rived from hydrocarbons by substitution ; from
them we pass on the one hand to isomerides
such as the three diuitro-benzeaes, which with a
minimum difference of chemical constitution
possess but little form-analogy, and on the other
hand to bodies differing but little in form, but
showing less and less chemical analogy, till we
reach members of the next class.

(3) Isogonous substances, differing

greatly in chemical composition but nearly
similar in form.—To this class belong CaCOj
and NaNO,, and the substances described by
Hjortdahl above, while all substances crystal-

lising in the cubic system are strictly isogonous
(«. Sohncke, Entwickelwng mner Theorie der
Krystallstrukiur, Leipzig, 1879). A. H.

ISOFBENE V. Peniinenes.
ISOFTSINE. An alkaloid obtained by boiling

the mashed roots of Isopyrwm thaUctrcndes with
water, filtering, evaporating to a syrup, ppg. with
ammonia, and extracting with ether (Hartseu,
C. 0.1872, 523). White powder with bitter tasts,
forming an amorphous hydrochloride.

Psendo-iBopyrine. After the roots have been
boiled with water they still contain this alkaloid,

which may be extracted with alcohol. After re-

moving the alcohol by evaporation ammonia is

added to the aqueous residue, and the ensuing
pp. treated with ether, whence pseudo-isopyrine
separates in needles. It is ppd. from its solution
as hydrochloride byadding verydilute HClAq and
ammonium chloride (difference from isopyrine).

ISTTBETIN V. Pobmamidoxim.

ITABBOUOFYBOTABTABIG ACID v. Bbomo-
PXBOTABTABIO AOID.

ITACHLOBOFTBOTABTABIC ACID v.

Chlobo-fyboiaiitabic acids.

ITACONIC ACID C^H^O, i.e. OJB.ACO.m,
or OH,:0(COjH).CH,CO.,H. (?). Mol. w. 130.
[161°]. S.G. 1-6 (Schroder, B. 13, 1072). S. 5
at 10° ; 8 at 20°. S. (88 p.c. alcohol) 25 at 15°

(Baup). Bqo 44-25 (in a 4-18 p.c. aqueous solu-

tion) (Kanonnikoff, /. pr. [2] 81, 348). H.C.
476,580 (Louguinine, C. B. 106, 1291). Heat of
solution 5,923 (Gal a. Werner, Bl. [2] 47, 160).
Heat of neutraUsaUon 25,725 (G. a. W.). Shown
by Baoult's method to be isomeric and not
polymeric with citraconio and mesaconio acids
(Patemd, B. 21, 2156).

Ponnation.— 1. By the action of heat on
eitrie acid, aconitic acid being first formed
(Bavp, A, 19, 29 ; Crasso, A, 34, 63).—2. By

heating itamalio acid OsHgOj (Swarts, Z. 1867,

649).—3. By heating citric acid with water at

160° (Markownikoff a. Purgold, Z. 1867, 264).—
4. By heating aconitic acid with water at 180'

(Pebal, A. 98, 94).—5. By heating citraconio

anhydride with water nnder pressure (Fittig, A.
188, 72).

Preparation.—1. Coarsely -powdered oitrio

acid (125 g.) is distilled from shallow retorts

completely flUed with it as quickly as the froth-

ing will allow ; the oily distillate is separated

from the water as completely as possible and left

to crystallise (Meilly, A. 171, 153 ; cf. Wilm, A.
141, 28). A temperature of 160°-175° is favour-

able to the formation of itaconic acid ; at a very

high temperature it is mostly converted into

citraconio anhydride.—2. Oitraconic anhydride

(2 vols.) is heated with water (5 vols.) at 150°

for 7 hours, and the product poured into flat

dishes and left to crystallise (Fittig, A. 188, 72).

Properties. — Trimetric octahedra (from

water). Strongly acid. Sol. ether. When heated
above its melting-point it is resolved into citra-

conio anhydride and water. Ammonium itaoon-

ate gives a brown pp. with FeClj, soluble in

excess of FeClg, but reppd. on boiling, and redis-

solved on cooling.

Beactions.—1. Combines with bromine, form-
ing ita-di-bromo-pyrotartaric acid (Kekuld, A.
Suppl. 1, 338 ; 2, 111 ; Cahours, A. Gh. [3] 67,

129).—2. Chlorine forms ita-di-chloro-pyrotar-

taric acid.—3. Heated with aqueous EBr, HGl,
and HI, combination takes place with produc-
tion of ita-bromo-, ita-chloro-, and ita-iodo-pyro-

tartario acids. Excess of HI produces pyrotar-
taric acid (Bl. [2] 4, 374).^4. Sodvwm-amaVgam
reduces it to pyrotartaricacid (Eekul6).—5. HOCl
gives ohloro-itamalio acid CsHiClOj.—6. Anhy-
drous HGy at 145° apparently forms an addi-

tion-product, which, when distilled, gives oitra-

conic acid (Barbaglia, B. 7, 465).—7. Heated
with aqueous K^SO, it forms a gummy salt, pos-
sibly sulphopyrotartaric acid OsHjSO, (Wieland,
A. 157, 34).—8. The electrolysis of the potassium
salt yields a mixture of gases, apparently con-
taining propylene and acetylene, but not aUylene
CH2:C:CHj (B^hal, A. Gh. [6] 16, 366 ; cf. Aar-
land, J.pr. [2] 6, 256).—9. Cold HNO, gives off

no CO2 (Franohimont, B. T.G.S, 422).

GonstituUon.^-The molecularweight is shown
by Eaoult's method to be the same as that of

citraconio and of mesaconic acids. According
to Aarland potassium itaconate gives a different

allylene on electrolysis from that derived from
the potassium salts of citraconio and mesa-
conic acids; this would lead to the formula
CH2:C(C02H).CH2.C0jH. B6hal, however, was
unable to confirm Aarland's experiments. Ac-
cording to Knops (A. 248, 228) the molecular re-

fraction of the itaconic ethers indicates one G:C
group. Itaconic acid resembles mesaconic acid,

but differs from citraconio acid in requiring heat
to enable it to combine with HBr and with
bromine. Itaconic acid reacts with aniline, bat
not with dimethylaniline.

Salts.—KHA"aq: lustrous laminas; v. sol.

water.—"KzA": does notcrystaUise.—(NH4)HA":
tables. S. 80 at 12°.—(NH4)HA"aq : needles.—
BaHiA",aq.—BaA"aq (Petri, B. 14, 1634).—
CaH2A"^2aq. S. 7-7 at 12°.—CaA"aq : needles.

5. 2-2 at 18°.-SrA"aq.—PbA"aq.—PbA"PbO
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(Otto, A. 127, 181).—AgjA": almost insol. boil-

ing water.

Methyl ether Me.^A". (212°). S.G. i5

l-lii99 (Ansohiitz, B. 14, 2784) ; >^ l-1241(Kiiop3).

Boc 60'44. Oil. Polymerises, changing to a solid

in which Roo =57"7.

Ethyl ether EtjA". (229°). S.G. i5

1-051 (Anschutz) ; V 1-0415 (Knops, A. 248, 210).

Boo =75-52. Polymerised: Bo) =70-59. From
silver itaconate andEtl (Swarts, Btill. Acad, royal
Belgique [2] 36, No. 7). Formed also by passing
HGl into a solution of itaconlc acid in alcohol.

Colourless oil. Changes in a few days into a
viscid liquid, and ultimately into a brittle, glassy
mass, which is completely decomposed on dis-

tillation.

Chloride OaH,(COCl)2. (87°) at 17 mm.
From the anhydride and POI5. Colourless pun-
gent liquid. Converted by water into itaoonio

acid (Petri).

Anhydride 03Hj(Cj03). [68°]. (148°) at

30 mm. Occurs among the products of the dis-

tillation of citric acid. Prepared by the action

of AcCl on itaconic acid (Anschutz, B. 13, 1539)
or on silver itaconate suspended in ether (Mar-
kownikoff, B. 13, 1844). Trimetrio prisms

;

a:b:c = 617:1: -455. Sol. chloroform. Slowly dis-

solves in water with formation of itaconic acid.

When distilled under atmospheric pressure it

changes into the isomeric oitraconic anhydride.
Amide G^B.,{Oa}SM,)^ [192°]. FromMe^A"

and aqueous NH3 (0. Strecker, B. 15, 1639).

Small colourless crystals (from water). V. e. sol.

hot water, m. sol. alcohol, insol. ether.

Mono-anilide C3H4(C02H)(CONHPh) or

C0jH.0H<;^2^-gQ^>(?). Itaconamlie aoid.

[189^]. Formed by heating itaoonio acid (5 g.)

with water (50 g.) and aniline (3g.) to boiling

for half an hour, and depositing on cooling as
crystals (Michael a. Palmer, Am. 9, 200; Gottlieb,

A. 77, 265). Formed also by allowing a solution

of acid aniline itaconate to stand for several days
in the cold. Needles (from water). Insol. dilute

HClAq, sol. dilute alkalis, and reppd. unchanged
by acids.—BaA'j (at 170°).—CuA'^ (at 160°).—
AgA'.

Mono-anilide C,Hj(COjH)(CONHPh) (?)

[151-59]. From itaconic anhydride and aniline

(Anschiitz, B. 20, 3215 ; 21, 958). Not identical

with the preceding.

Anilide OjHjICONHPh)^. [185°]. Formed
by heating aniline itaconate, or a mixture of ita-

conic acid, with excess of aniline at 180°(Gottlieb,

A. 77, 282 ; 0. Strecker, B. 15, 1639). Large
thin plates ; sol. alcohol and ether, si. sol. water.

A mixture of HNOj and HjSOj converts it into

an amorphous penta-nitro- derivative (Gottlieb,

A. 85, 40).

CUoro-itaconic acid C5H5CIO,,. Formed by
heating aeonio acid OsH^O, with HCl (Swarts, J.

1873, 584). Crystalline crusts, si. sol. cold water.

Beoonveried by boiling water into aeonio acid.

Bromo-itaconio acid OjHjBrO,. [164°].

Formed by the dry distillation of ita-di-bromo-

pyrotartaric acid CsHsBrjO^ (Swarts, Bull. Acad,

roy. Belgique [2] 33,' No. 1). Also by heating

aconic acid with HBr. Its anhydride is similarly

formed from ita-di-bromo-pyrotartaric anhydride

(Petri). Crystals resembling itaoonio acid (from

water) ; v. si. sol. cold water ; resolved by boiling

Vol.. m.

water or by alkaline carbonates into HBr and
aoonic acid. Eeduced by tin or zinc to itaoonio
acid.

IIAKALIG ACID v. Oxy-pyhotabtaeio acid.

ITAPYKTJVIO ACID OiHA- Obtained, to
gether with water and COj, by distilling itatar-
taric acid at 125°-170° (Wihu, A. 141, 37). Viscid
mass, V. sol. water and alcohol, volatile with
steam.—BaA'2 aq (at 100°): glassy amorphous
mass.—PbA'j : hygroscopic amorphous mass, si.

sol. water. The silver salt is soluble, but very
decomposable.

ITATABTABIC ACID CjH,0„. Di-oxy-pyro-
tartaric acid. Formed by gradually adding a
solution of HOC! to one of sodium itaconate (2
p.c. solution) at 0° in the dark, and boiling the
resulting solution of chloro-oxy-pyrotartario acid.
The acid is ppd. as lead salt, which is subse-
quently decomposed by H^S (Wilm, A. 141, 28

;

Morawsky, J. pr. [2] 10, 68 ; 11, 450). Formed
also by warming ita-di-bromo-pyrotartaric acid
with AgjO (Kekulfi, A. Svppl. 1, 346). Amor-
phous vitreous deliquescent mass. V. c. sol.

water and alcohol ; not volatile with steam. Split

up by dry distillation into COj and itapyruvio
acid. The alkaline salts prevent the ppn. of
ferric and cuprio salts by alkalis.—CaA"Jaq:
crystalline mass, si. sol. water.—BaA" (at 100°)

:

amorphous, v. sol. water, and ppd. from aqueous
solution by alcohol.—PbA"aq: monoclinio
tablets, v. si. sol. water.—AgjA": bulky pp.,
sol. water, but decomposed on boiUng its solu-

tion.

IVAlN OjiH^Oj. Occurs in Iva, the leaves
and stem of Achillea mosctoto gathered before

flowering (Von Planta, A. 155, 150). The vola-

tile oil is first removed by distillation, and the
residue is dried and extracted with alcohol, the
filtrate is ppd. with lead acetate, freed from lead
by HjS, and evaporated. Dark yeUow resinous
mass, insol. water, v. sol. alcohol. The alcoholia

solution has an extremely bitter taste.

IVY. Sedera Helix. When ivy leaves, col-

lected in December, are bruised, exhausted with
water, and then treated with alcohol, the alco-

holic extract contains a gluooside Oj^Ej^O,,.

This may be obtained by evaporating the alco-

hol, extracting the residue with benzene, and
then with acetone, which deposits the glucoside

on cooling (Vernet, O. B. 92, 360). It forms
mammillary groups of silky colourless needles
with slightly sweet taste and neutral reaction.

It melts at 233°, and at 22° its alcoholic solution

has a IsBvorotatory power of [a]D= -^47-5°. It

is insol. water, chloroform, and petroleum; si.

sol. acetone, benzene, and ether in the cold, but
readily soluble in these liquids when hot. V. sol.

boiling alcohol. Sol. cold alkalis. The glucos-

ide has no action on FehUng's solution, but on
boiling with dilute HgSOt a sugar is formed
which crystallises by slow evaporation of its al-

coholic solution in bulky transparent crystals

with decided sweet taste, and reduces Fehling's
solution, but is not fermented by yeast. The
rotatory power of a cold solution of this sugar is

[o]d = + 98-6° immediately after its preparation,
but some hours afterwards it has been found to
fall to [o]d= 76-2.' Besides the sugar, there is

formed in the hydrolysis of the glucoside a
neutral body 0,sE„0, [278°-280°], which crys-
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tallises in Blender prismatic needles, without
taste, m. sul. alcohol, insol. alkalis, and dextro-

rotatory [a]„= 42-6°.

IXOLITE. A fossil resin foand in a bed of

bituminous coal at Oberhart. Fluid drops, hard-

ening to a hyacinth-red solid, which forms a
yellowish powder. S.G. 1-008. Softens at 7f°.

Yields pyrocatechin on fusion with potaiii]

(Haidinger, P. 56, 345 ; Weidel, Site. W. [2] 74,

387).

JABONINE C^„Nj i.e.

CH'^^^^g^C.CHMe.NMej. Di - methyl -

armdo-ethyl-pyridi/ne. (235°-240°). 'Formed by
distilling pilocarpine or pilocarpidine with baryta
(Hardy a. Calmels, Bl. [2] 48, 231). The crude
product is evaporated several times with HClAq
and the base set free with KOH. Colourless oil

with foetid odour. Its hydro -chloride forms
confusedly crystalline masses. The double salts

B'HAuCl^, B'AuClj, B'^PtCl,, and B'^H^PtCle are

all amorphous.
JABOBANSI. The native name for several

drugs of a sudorific and salivating character,

consisting of the leaves and twigs of various

species of Pilocarpus and other trees growing in

Brazil, Pernambuco, and Paraguay (Holmes, Ph.
[3] 5, 581, 641 ; Schelenz, Ar. Ph. [3] 7, 414

;

BaiUon, Ar. Ph. [3] 7, 827). Jaborandi leaves

contain pilocarpine (Byasson, Ph. [3] 5, 826

;

Hardy, Bl. [2] 24, 497), which readily changes to

jaborine (H. Meyera. Harnack,4.204, 67). The
latter acts like atropine, and is an antidote to

pilocarpine. Pilocarpine C„H,jNj02 gives with
Mel a methylo-iodide. Pilocarpidine CioH^N.^O^
is also present in jaborandi (Harnack, A, 238,

231). It is crystalline but extremely deliques-

cent. It is alkaline, and turns yellow in light.

V. sol. alcohol, m. sol. water, si. sol. ether. Its

sulphate and hydrochloride are deliquescent

;

its nitrate forms crystals resembling KNO,. Its

platinum salt B'jH^PtOlu is crystalline. It readily

changes when exposed to light into a base jabor-

;dine CuHi^NjO,, which has an amorphous plati-

num salt. The jaboraudine of Chastaing (C. B.
94, 968) obtained from pilocarpine and HNO,
is probably jaboridine (Harnack, A. 238, 238).

The jaborandineof Parodi {EevistafarmaceuUca,
1875, 3) from Piper reUculatum OijHjjN.jOj may
be the same.

JABORIC ACID OisHjjNjOs i.e.

C5HjN.OMe(OH).CO.O.NMe,.CMe(C5H^N).COjH.
Formed, together with NMe,, jaborine and
pilocarpidine, by rapidly heating pilocarpine to

175°, and keeping it at that temperature for half

an hour. If the product be extracted with baryta-

water and the extract shaken with ether, the
ether will contain jaborine, while pilocarpidine

and jaboric acid remain in the aqueous solution.

In this solution, after removing barium by CO^,
AgNOa forms a curdy pp. of CjBHjjNjOjAgjNOj,
whence, HjS removes the silver (Hardy a. Cal-
mels, C. B. 102, 1251 ; Bl. [2] 48, 225). Eesin-
ous mass, v. sol. water. Not removed from its

aqueous solution by ether. With alkalis it forms
gummy salts, sol. water and ajcohol, and not de-
composed by COj. Hot cone. KOHAq or boiling
HClAq converts it into pilocarpidine and oxy-
pyridyl propionic acidOsH,N.CHj.CH(OH).COjH.

Salts.—AgA' : brown powder; ppd. by
adding alcohol to a solution of the acid to which
a limited quantity of AgNO, has been added.^
AgA'AgNOj : curdy pp.—A'^PtOli : viscous pp.

—

A'<(PtClJ, : yellow powder.—A'aH-JPtCl, : sticky

pp.—A'(AuCyj.
JABOEIDIKE C,„H,,NA- Formed by fre-

quently evaporating pilocarpidine with acid

(Harnack, A. 238, 234). Syrup ; sol. water, m.
sol. ether. Acts physiologically like jaborine

though weaker. Its hydrochloride is syrupy,

and V. sol. water.—B'^H^PtCla (dried at 100°).

[110°-120°]. Amorphous.
JABOEIBTE CjjHj^N^O, i.e.

in jaborandi, and in false jaborandi (the leaves

of Piper reticulatum). Prepared as described

under Jasobic acid. Brittle resin. Insol. water,

V. sol. ether, sol. alcohol. Dissolves in a solu-

tion of jaboric acid. Dissolves in HClAq, and
is reppd. by KOH as a curdy pp. which readily

agglomerates under warm water. Boiling cone.

EOHAq converts it into pilocarpidine. Boiling

HClAq does the same. Poisonous, acting like

atropine.

Salts.—The hydrochloride is amorph-
ous, and v. e. sol. water and alcohol.—B'^PtCl,

:

dirty-white gelatinous pp.—B'PtCl,: yeUowish-
white pp.—B'H2PtCl„.—B'(AuCla)j (Hardy a. Cal-

mels, O.B. 102, 1251).
JALAP. The roots and tubers of certain

convolvulaceous plants which yield purgative

resins. Oificinal jalap consists of the tubers of

Con/volvulus Schiedanus, which contains Con-
voLvuLiN, a strongly purgative resinous glucoside.

Jalap-wood or jalap staJk (Stipites Jalapfe), the
root of C. orieabensis, contains a different glu-

coside, JaiiApin (Kayser, A. 51, 100 ; cf. Mayer,
A. 95, 161).

JALAPIN CaA.O,eOrCesH„A2. [150°]. Oc
curs in the root-stalk of Convolvulus (or Ipomcea^
orizabensis, and forms the principal portion

(soluble in ether) of the jalap resin prepared
therefrom (Johnston, P. 2". 1840, 342 ; P. M. [3]

17, 183 ; Kayser, A. 51, 101 ; Mayer, A. 83, 122;
95, 129 ; Haule, Be^. 48, 365 ; Planohe, J. Ph.
13, 165 ; 24, 169 ; Weppen, N. Br. Arch. 87, 153

;

Chevallier, J. Ph. 9, 306). Occurs also in the
resin in scammony root from Oon/vohiulus
Scammonia (Johnston, P. T. 1840, 340 ; Keller,

A. 104, 63 ; 109, 209 ; Spirgatis, A. 116, 289

;

Planche, J. Ph. 13, 165 ; 18, 183 ; Marquart,
N. Br. Arch. 7, 248 ; 10, 139).

Preparation.—1. Jalap resin is dissolved in

a large quantity of alcohol, water is added until

the liquid becomes slightly turbid, and the whole
boiled with animal charcoal, filtered, ppd. by
lead acetate and a little ammonia, filtered, freed
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Erom lead by H^S, the alcohol distilled oS, and
the residue kneaded in boiling water, and the

jalapin finally extracted with ether (Mayer).

—

2. Finely-powdered jalap resin is mixed with

sand and extracted with ether, which deposits

the jalapin on evaporation (Stevenson, Ph. [3]

10, 044).

Prajjcrties. — Colourless amorphous resin.

Softens at 123°, and melts at 150°. Tasteless.

V. si. sol. water; v. e. sol. alcohol, ether, and
chloroform ; sol. benzene, oil of turpentine,

petroleum, and HOAc. Cone. H^SO, dissolves

it slowly in the cold, acquiring in a few minutes

a maroon colour, but finally becoming black.

With KjCrO,, KMn04, KCIO,, or KNO, there is a

brown colour and a smell of rancid butter ; while

MnOj gives a dark-green colour (Stevenson).

Reactions.—1. Boiling dilute HCl splits it up
into sugar and jalapinol.—2. Boiling aqueous
alkalis convert it into jalapic acid.—8. Nitric

acid forms ipomic and oxalic acids.

Jalapic acid C,A„0„ or C„,H„80sr [120°].

Formed by dissolving jalapin in aqueous alkalis

(W. Mayer, A. 92, 125 ; 95, 129 ; Spirgatis, A.
116, 289). Prepared by boiling jalapin with
baryta-water until the solution is no longer ppd.

by acids ; the baryta is then removed by HjSOj,
the excess of sulphate by lead hydrate, and the

excess of lead by K^S. Jalapic acid is then de-

posited on evaporating. Translucent, amorphous,
yellowish, brittle mass. Softens below 100°, and
melts about 120°. Has no smell, but an irrita-

ting taste and strong acid reaction. Y. e. sol.

water, v. sol. alcohol, m. sol. ether. In neutral

solutions it is ppd. by lead subacetate, but not

by any other metallic salt.

Reactions.— 1. Fuming HCl splits it up into

jalapinol and glucose.. According to Spirgatis

the products of hydrolysis of jalapic acid (and
jalapin) derived from scammony are jalapinolic

acid and glucose.—2. Boiling dilute HCl forms
(a)-jalapic acid, so-called (Mayer).— 3. HXO,
gives ipomic, oxalic, and isobutyrio acids.

—

4. EMn04 gives isobutyric, oxyisobntyric, and
oxalic acids (Poleck a. Samelson, O.G. 1884,

813).

Salts.— Jalapic acid displaces CO, from
aqueous Na^CO,.—Ba(C„H3|,0,s)2 : obtained on
evaporating a solution of jalapic acid mixed with
a slight excess of baryta-water after removing
excess of baryta by COj. Amorphous. —
Ba,(C„Hj,0,H)2: obtained by using baryta (2 pts.),

water (4 pts.), and jalapic acid, passing CO,
through the boiling ^solution, filtering and evapo-
rating. Amorphous mass [100°].

(a) - Jalapic acid, so-called. C„HjgO„.
Formed, in small quantity, in the hydrolysis of

jalapic acid by HCLAq or dilute H^SOj (Mayer).

On cooling it separates with the jalapinol as a
Boft brown amorphous mass, which is then boUed
with baryta-water, and the resulting solution de-

posits barium jalapinolate on cooling. When the

mother-liquor is concentrated silky needles of the

Ba salt of ' (a)-jalapio ' acid are obtained. The
salt is decomposed by acetic acid. White flexible

needles, melting below water at 80°. Feebly acid

in reaction. SI. sol. cold, m. sol. hot, water ; v.

e. Bol. alcohol and ether. Boiling dilute acids

BnUt it up into jalapinol and glucose. HNOj
gives ipomic acid and oxalic acid.

_
Fotash-

fnsion forms jalapinolic acid and oxalic acid.

—

Ba(0.,sH4aO,3),: White needles; Bol. water and
alcohol.

JALAPINOL CajH^jO,. [62°]. Formed, to-

gether with sugar, by the hydrolysis of jalapin

and of jalapic acid (W. Mayer, A. 95, 145).

C...U,„0,, + 11H,0 = C,„H,,0, -H 6C„H,A. Pro-

pared by allowing a solution of jalapic acid (2

vols.) mixed with fuming HOlAq (1 vol.) to stand

for a few days, washing the crystalline product

with water, and recrystallising from alcohol,

with use of animal charcoal, whence it separates

in cauliflower-like groups of crystals. Insol.

cold, V. si. sol. boiliiig water, v. sol. alcohol and
ether. Aqueous alkalis convert it into jalapi-

nolic acid. EMnOj forms isobutyric acid and
(by further oxidation) oxyisobutyrie acid (Poleck

a. Samelson, J. 1884, 1447).
JALAPINOLIC ACID C,„Hs„03-T64°]. Formed

by treating jalapinol with aqueous KOH, ammo-
nia, or baryta. Formed also by fusing jalapin

or jalapio acid with KOH (Mayer, A. 95, 145

;

Spirgatis, A. 116, 306). According to Spirgatis

it is also produced, together with sugar, by the

action of mineral acids on jalapin and jalapio

acid derived from scammony. Poleck and Sa-
melson (cT. 1884, 1447) by the action of alcoholic

potash on jalapinol obtained, together with iso-

butyl alcohol, a jalapinolic acid OnjHjjO^. White
tufts of minute thin four-sided prisms. Insol.

water, v. sol. alcohol and ether. Lighter than
water. Has an acid reaction. Nitric acid oxi-

dises it to ipomic acid and oxalic acid.

Salts.—(NHj)HA'2: cauliflower heads of

minute needles.—NaA' (dried at 100°) : slender

needles.—BaA', (dried at 120°) : minute thin
white needles ; iiearly insol. cold, si. sol. boiling,

water ; m. sol. boiling alcohol.— -CuA'^ (dried at

100°) : greenish-blue pp. formed on mixing hot
aqueous solutions of sodium jalapinolate and
CUSO4 (Spirgatis).—Cu,A',(OH), (dried at 100°).

Ppd. by adding aqueous cupric acetate to a
slightly alkahne solution of ammonium jalapi-

nolate. Amorphous dark-bluish-green mass.

—

PbA'^. Ppd. by adding lead acetate to an alco-

holic solution of jalapinolic acid mixed with a
little ammonia. White amorphous mass.

—

AgA'. From aqueous AgNO, and alcoholic am-
monium jalapinolate. Flocculi.

Ethyl ether ^\,k'. [32-5°]. From the acid
(or from scammony) by saturation of the alco-

holic solution with HCl, and ppg. with water.
Flat tables.

JAMBOSIN C,„H„N03. [77°]. Occurs in the
bark of jambosa root (the root of Myrttis jam-
bosal), from which it may be extracted with
ether (Gerrard, Ph. [3] 14, 717). White tasteless

crystals, sol. cold ether, alcohol, chloroform, and
hot petroleum ether. Insol. cold, sol. boiling,

water. Cone. H.jSOj gives a bright-green colour
changing to reddish-brown. Is not a glucoside.

Does not form salts with bases. Has no me-
dicinal properties.

JAPACONINE V. Aconite alkaloids.
JAPACONITINE v. Aconite alkaloids.
JAVANINE V. CiKCHONA bases.
JECOEIN C,<„H,3,N,SP3Na,0„ (7). A sub-

stance obtained from liver (Urechsel, J.pr. [2]
33, 425). Occurs also in ox spleen, human brain,
and horse's muscle (Baldi, Ar. Physiol. 1887,
SuppLWO), Amorphous substance. Hygroscopic,
insoluble in dry ether, soluble in wet eUier, v. al,

H 2
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Bol. alcohol. Swells up in water forming a sticky

mass, which separates into a clear solution and
a pp. The latter dissolves in much water. Not
ppd. by boiling ;• ppd. by NaCl. Prevents ppn.
of cuprio salts by NaOH, forming a blue solution,

and on boiling a pp. of CUjO. Boiling HCl de-

composes it, forming amongst other products

stearic acid.

JERVIC ACID. An acid occurring in white
hellebore root (Veratrum album) (Weppen, Ar.

Ph. [3] 2, 101, 193), found by E. Schmidt {Ar.

Ph. [3] 24, 513) to be identical with chelidonio

acid.

JERVINE Ca,H3,N0j (Wright a. Luff);

0„H„NA (Tobien)or C^oH^N.Os (Will). [237°]

(W. a. L.). An alkaloid occurring in the rhi-

zomes of Veratrum album (Weppen, Ar. Ph. [3]

2, 101, 193 ; Simon, P. 41, 569 ; Mitchell, Ph. [8]

4, 796 ; Bullock, Ph. [3] 6, 1009 ; Wright a. Luff,

G. J. 35, 407), and of V. lobelianum (Tobien, Ph.
[3] 8, 808) and V. vwide (Bullock, Ph. [3] 10,

186).

Prepa/raUon.—The extract obtained with al-

cohol containing tartaric acid is used several times
to macerate ttesh portions of the root, freed from
alcohol by distillation, mixed with water, frac-

tionally ppd. by NaOH and taken up by ether.

The base first ppd. is pseudojervine, and is the

least soluble in ether. Other fractions contain
jervine, rabijervine, and veratralbine (Wright a.

Luff).

Properties.—^Loosely coherent crystals (con-

taining If aq or 2aq) (from alcohol). Almost
insol. water, sol. alcohol, v. si. sol. ether (when
pure), insol. ligroin. Gone. HjSOj forms a yellow
solution changing through brown to greenish.

brown. Boiling alcoholic KOH has no action.

Salts.—The hydrochloride is crystalline,

b1. sol. water, v. si. sol. HClAq (Will, A. 35, 116).

According to Tobien it gives a rose colour when
warmed with nitric acid. The nitrate and
sulphate are si. sol. water.—B'HjPtClB (Will).

—B'HAuCl^.—The acetate is sol. water.
Eubijervine Cj^H^NOj. [236° cor.]. Anliy-

drous crystals (from alcohol). Dissolves in cone.
HjSO„ forming a yellow solution changing to

brownish-red. The sulphate is crystalline, v.

sol. cold dilute HjSOj, si. sol. cold water. The
hydrochloride is crystalline and v. sol. water.
—B'HAuCl,.

Pseudojervine CaHjsNO,. [209°]. Crystals.

V. si. sol. ether. Eeacts with cone. H^SO, in the
same way as jervine. Not affected by boiling al-

coholic KOH.—B'HCl 2aq : crystalline, v. si. sol.

hot water, m. sol. dilute HClAq.—The sulphate
is si. sol. cold, V. sol. hot, water.—B'HAuCl,.

Veratralbine CaH^aNOj. Amorphous resinous
base. Cone. H^SO^ forms a yellow solution turn-
ing crimson and exhibiting green fluorescence.
Alcoholic potash does not saponify it. Its salts

are amorphous.
HC:C(OH).C.CO:CH

JTJGLONE C,„HeO. i.e. I
II

'
|

.

HC:CH — C.CO:CH
Oxy-(a)-naphthoqwm(me. Nucin. Begianin.
[154°]. Formed by the oxidation of (o)-hydro-
juglone which occurs in the green shell of the
walnut (Vogel a. Eeischauer, C. C. 1858, 543 ; B.
10, 1544 ; Phipson, C. R. 69, 1372 ; C. N. 52,
39 ; Mylius, B. 17, 2411). Formed also by al-
lowing (l,4')-di-oxy-naphthalene to stand for 24

hours mixed with KjCr^O, and dilute HjSO,
(Bemthsen a. Semper, B. 20, 934).

Preparation.—Dry ripe walnut shells are

repeatedly extracted with cold ether. The ethe-

real solution is shaken with a dilute solution of

CrOa (10 pts. KjCrjO, + 13 pts. H^SO, in 500 pts.

of water). The ether is distilled off, and the

residue, after removing tarry impurities by boil-

ing with a little ether, is crystallised from a mix-
ture of chloroform and ligroin. The yield- is

150 grms. from 100 kilos (Bemthsen a. Semper,
B. 18, 204).

Properties.—Thin glistening red prisms or

needles. Sublimable in small quantities. Some-
what volatile with steam. Easily soluble in

chloroform and acetic acid, sparingly in ether,

ligroin, and cold alcohol, almost insol. water.

It stains the skin brown. Dissolves in dilute

NaOH with a fugitive purple colour, in HjSO^
with a blood-red colour. It is decomposed by
hot water or hot acids. By boiling with HNO,
it is oxidised to a di-nitroroxy-phthalic acid. On.
heating with water or HCl it decomposes into

insoluble amorphous bodies. Its alkaline solu-

tion is oxidised by the air to oxy-juglone C,„H|jO,.

With aqueous dimethylamine it gives dimethyl-
amidojuglone C,|,H503(NMe2), and with alco-

holic aniline it gives phenyl-amido-juglone

C.oHsOjINHPh). On fusion with KOH it yields

m-oxy-benzoic acid (Mylius, B. 18, 463). Finely
powdered joglone gradually added to an alkaline

solution of hydrogen peroxide is oxidised toe-

oxy-phthalic acid (B. a. S.). Juglone and its

oxim do not dye materials mordanted with
metallic oxides (Kostanecki, B. 22, 1347). Jug-
lone yields naphthalene when distilled with

zinc-dust. Eeduoing agents yield (o)-hydro-

juglone.

Salt.—(C,|,H503)2Cu :' nearly insoluble mi-
croscopic violet prisms.

Acetyl derivative 0,„H502(OAo) : [155°]

;

flat yellow tables or thin prisms ; sublimes in

long thin plates ; volatile with steam ; sparingly

soluble in water and cold alcohol, easily in hot
alcohol, ether, benzene, chloroform, and GSji
yields an intense green colouration with alcoholic

KOH.

Mono-oaim G^^U^iOB) f^Q-^. [187°].

Glistening red needles or thin prisms; easily

soluble in alcohol and acetic acid, very slightly

in water; dissolves with a blood-red colour in

H2SO4 and in dilute NaOH (Bemthsen a. Semper,
B. 18, 203).

Di-oxim 0„H5(0H)(N0H)j. From juglone

(1 mol.) and hydroxylamine hydrochloride (2

mols.) at 140° (Bemthsen a. Semper, B. 19, 168).

Brownish-yellow needles (from HOAc). Puffs

off at 225°. SI. sol. alcohol and acetic acid. Al-

kalis dissolve it, forming an orange solution.

Phenyl-amido-juglone C,„HsOj(NHPh).
[230°]. Formed by heating an alcoholic solution
of juglone and aniline (Mylius, B. 18, 472). Bed
tables. Sublimable. V. si. sol. alcohol. Dis-
solves in alkalis with a purple-red colour.

Di-methyl-amido-juglone 0,„Hj0,(NMej).
[150°]. Formed by dissolving juglone in di-

methylamine solution (Mylius, B. 18, 464).
Brownish-violet tables. Soluble in benzene,
chloroform, and CSj, sparingly in alcohol, ether,
and acetic acid, insoluble in water. By SnOl, it
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Ib rodnoed to dimethylamido-hydrojuglone. On
heating with strong ECl it splits off dimethyl-
amine, piving oxy-juglone.

Oxyjuglone 0,„HjO. t.e.

CH:C(OH).0.00:C(OH)

I 11 I
• Di-oxy-naphthoquin-

CH:CH — C.OO:CH
one. [c. 220°]. Formed by heating di-methyl-
amido-jaglone with HGl. Formed also by oxi-

dation of an alkaline solution of juglone by ex-

posare to the air. Prepared by oxidation of

Juglone with an alkaline solution of potassium
ferricyanide ; yield 50 p.o. of theory (Mylius,

B. 18, 466). Small yellow trimetric tables. Spa-
ringly soluble in alcohol, ether, benzene, and
CS,.

Salts.—A"Na, ; easily soluble red needles.

—

A"Kj : sparingly soluble red needles.—^A"Agj.

—

A"Cu : amorphous red pp.
Benzoyl derivative C,oH,Oj(OBz)2

:

[170°] ; small yellowish-white crystals ; easily

soluble in benzene, sparingly In alcohol and
acetio acid, insoluble in water.

JTTOIOXIU V. Oxira of Juolonb.

JUGLOSTIC ACID v. Di-uiino-oxT-PHTHAMo
ACID.

JTJNIPEE OIL. The berries of the juniper,
which are used for ilavouring gin, yield on dis-

tillation an essential oil 0,„H„(155°-163°). S.G.
^a -839 (Blanehet, A. 7, 166 ; Soubeiran a. Oapi-
taine, A. 34, 325). The oil is lievorotatory ; it

gives no solid bromide, but after heating the oil

to 260° it is partly changed to a product boiling
about 180°, and this gives cinenetetrabromide.
According to WaUaoh {A. 227, 288) it contains
pinene (v. Terpbnes). The product of distilla-

tion of the wood of the juniper contains a ses-

quiterpene CisHjj, which forms a hydrochloride
Ci^Hj^HjClj melting at 118° (Wallach, A. 238,
82).

JUTE V, Ceij<ci.ose.

K
KACOTHELIKE Cj.HjjOsNj (not C^,nJ)^^S,)

t.e. C2,Hj2(N02)20iN2. Prepared by dissolving

bracine in an excess of cold nitric acid (1,2 S.G.)

and warming to 50°-60° till the solution has be-

come yellowish-red; the kacotheline separates

out in small crystals (cf. vol. i. p. 654). On
oxidation with CrO, and B^SO^ it yields the same
product 0,i^,g'Sfif as brucine. By treatment of

kacotheline, suspended in boiling HCl, with
bromine-water it is converted into an acid

CijBLjjNjO,. This acid by further oxidation with
CrO, and H^SO^ yields the above oxidation-pro-
duct G,gH,,N.^04. On reduction with tin and HGl
it yields a base GjiHj3(NH2)N205 (Hanssen, B.
20, 452).

Base C„HaN,Os i.e. CaHj3(NH,)NA. [232°].

Formed by reduction of kacotheUtie with tin and
ECl. Keedles. Atmospheric oxidation or Fe^Cl,

produces a blue-black colouration. Insoluble in

water and alcohol, dissolves in aqueous NaOH
with a reddish-yellow colour. Its methylo-iodide
forms glistening plates easily soluble in water.

—

B"E2Cl2: large glistening crystals (Hanssen, B.
20, 453).

EAIBINE V. {B. 4)-0xT-(Py. 4) -methyl -

QUmOLINE lETBA-HYDBIDE.
Kairine A v. {B. 4)-0xT-(Py. 4)-ethyi.-qcin-

OUNE TETBA-BYDRICE.
EAIBOCOLL C„H„N0, i.e.

<Ga2tCB^
I

N
I

0Ej.C0jH
Sol. alcohol and ether, si. sol. water. Prepared
by heating {B. 4)-oxy-quinoline tetra-hydride

with chloro-acetic acid (O. Fischer, B. 16, 718).

KAIBOLIKE is described as Meihyl-quinol-
WB lEIBA-HYSBIDE.

Amldo-kairoline v. Av.iDO-(Py. 4)-methyl-

QUmoUNE TETBAHYDBHIE.
Kitro-kairoline v. NiTB0-(Py. 4)-metetIi-

QUnOUKE TEIBA-HYDBIDI.

-OBj. [66°]. Long fine needles.

EAIBOLINE-m-CARBOXYIIC ACID v.

{Py. 4)-MeTHYL-QCIN0LINE TETBA-HYDBmE-(B. 3)-

OAKBOXYHO ACID.

EAEOSTBTCHNINE v. Gacostbychnine.
EAMALA. A yellow dye, used in India, con-

tained in the seed capsules of Mallotus pMlli-
pensis, and occurring in commerce as ayellowish-
brown powder composed of minute resinous
globules. It contains Mallotoxin (2.».) (A. G. a.

W. H. Perkin, jun., B. 19, 3109).
EAOBI GtJU. The product of a coniferous

tree (Dammara australis) growing in New Zea-
land. When distilled with steam it yields a
terpene 0,„H,„ (1S7°-158°), S.G.i^ -863 (Eennia,

O. J. 39, 240 ; cf. Thomson, A. Ch. [3] 9, 499

;

Muir, O. J. 27, 733). It is feebly lasvorotatory,

and yields a small quantity of cymene when
treated with PClj.

EAWAIIT. A crystalline resin, occurring

along with Methysticin (q.v.) in Eawa-kawa, the

root of Macropiper methysiicum (Gobley, J. Ph.
[3] 37, 19 ; O'Eorke, C. B. 50, 598 ; Cuzent, C. B.
50, 436; 52, 206; Nolting a. Eopp, Monit.
Scient. [3] 4, 9, 20). It is not a glucoside. On
oxidation it yields benzoic acid.

EELIiIN. A glucoside in Ammi Visnaga
(Mnstapha, C. B. 89, 442). Small silky needles,

V. si. sol. cold water, sol. alcohol, v. sol. ether.

Has a bitter taste. Gives a white pp. with Ness-
ler's reagent. Emetic and narcotic.

EEPHIE V. Milk.
EEEATIN V. Peoteids, Appendix C.

SETATES {ethers of ketones). Bodies con-

structed on the type ^ C <[q'jj// (Morley a.

Green, B. 17, 3015). Bodies of the form

f>°<sE'' °^ f>^<sE'' ""^y ""^ "^^^

thioketates.

EETINE. A name given by Y. Meyer and
Treadwell {B. 14, 1150 ; 15, 1059, 1056) to the

product of the reduction of nitroso-aoetone with
tin and ECl. Its di-carboxylio ether is formed
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in like manner by reducing nitroso-aceto-acetio

ether. Ketine CjHgOj appears to be di-methyl-

CH. N.OMe CH .N:CMe
pyrazine

||
I |{ or

|| | , and will be
CMe.N.CH OMe.N:CH

described as such (c/. Oeeonomides, B. 19, 2524

;

Japp, O. /. 51, 98). Meyer (B. 21, 19) proposes
to use the name aldine instead of pyrazine

CH.N.CH CH:N.CH
for the group

|| | ||
or I ||

. Other
CH.N.CH CH:N.CH

alkyl-pyrazines are formed in like manner
by the reduction of the nitroso- derivatives

HO.N:CH.CO.C„Hj„+„ of ketones of the form
CHi.CO.CnHj,;^,. As ketine di-carboxylie acid

does not form an anhydride it has probably the

CO2H.C—N:CMe
formula

|| |

rather than
CMeNiC.COjH

CMe.N:C.CO^
II I , whence the symmetrical formula
CMe.N:C.CO,H
for ketine given above (Oeeonomides).

KETIPICACID. AnamegiventoDi-METHYL-
DiKETONE M-OAKBOxYuo Aom, as it might perhaps
be called di-keto-adipic acid.

KETO-. This prefix is employed by some
chemists to denote the displacement of H^ in the
group C.CHj.C by 0. Thus quinone might be
called di-keto-benzene, while aeeto-acetic acid
would be ^-keto-butyrio acid. The prefix ' keto-

'

does not indicate the introduction of a new or-

ganic group, whereas the corresponding prefix
' aldehyde- ' indicates the introduction of the
group CHO, and ' carboxy- ' is used to denote the
introduction of COJS. In order to avoid the
confusion likely to arise from this circumstance
the term ' keto- ' is avoided in the headings of
articles in this Dictionary : substances which
might have such names given them are described
as ketones, quinones, or oxy-compounds. The
prefix KETO- has also been used as indicating sub-
stitution of hydrogen by the ketonic group
CO.CH3, thus Erdmann (B. 21, 635) terms
CHs.CO.C,„Hj.OH keto-naphthol. In keto- com-
pounds the group CO.CH may often be regarded
with equal propriety as C(OH):C, and such com-
pounds are named in accordance with the latter
formula. Thus phloroglucin may be described
as tri-keto-benzene hexahydride or as tri-oxy-
benzene.

DI-EZTO- HEPTANE v. Methyl butyl di-

EETONE.
DI-KETO-HEXAHE v. Methyl pbopyl di-

EETONE.
o-)3-DIKET0-HEXYLENE v. Mbthyl-allyl-

DIEETONE.

KETO-HEXA-HYDEO-BENZOIC ACID CY-
AKHYOSIIT V. Nitrile of Oxy-isophthalio acid
HEXAHYDBIDE.

DI-KETO-HYDEINDENE v. Indonaphiho-
qUINONE.

DI-KETO-INDOHAPHTHENE v. Indonaph-
tHOQUINONE.

KETO-IACTONIC ACID C,H,„Oi. [181°].
When o-aoetyl-;3-ethyl-succinic ether is heated
it partly breaks up into alcohol and ethyl keto-
lactouate, which, on saponification, gives potas-
sic ketolactonate (S. Young, C. J. 4.3, 175 ; A.
216, 45). It is also formed, together with
COjH.CHEt.CH^c, by boiUnf? the ether

(C0.^t.CHEt.CHAc.C02Et) with dilute HCl, and
may be extracted from the product by ether.

The free acid crystallises from water, and is sL

sol. cold water, m. sol. hot water.

Salt s.—BaA',2HjO.—AgA'.
Reaction.—1. Heated with baryta the fol-

lowing reaction occurs: 20,H,gO4-t'3BaO-t:H2O
= 2BaC03-t-Ba(G,H„03)j. The new acid,

CiHijO,, appears to be liquid; it forms a very

soluble and unstable silver salt.—2. Cold baryta

produces an unstable dibasic acid, CaH^O,, by
assimilation of H^O.

Constitution.—Eetolactonic ether is formed
from C02Bt.CHAc.CHEt.C0jEt by splitting oft

HOEt. Inasmuch as C02Et.CMeAc.CHEt.C0,Et
does not form in the same way the ether of a
crystalline acid it is probable that the H which
is here displaced by methyl goes to form alcohol

in the formation of the ketolactonic ether. And
since ketolactonic ether appears to be a lac-

tone it should be
C0jEt.C.CHEt.C0;

II

I

CH5.O.O 1

the acid being OOjH.C.CHEt.CO

CH3.O.O——I
EETOLE. Another iiame for Indole (Jack-

son, B. 14, 879).

KETONES. The ketones, in their simplest

form, contain a carbonyl group CO attached to

two monad hydrocarbon radicles. If the twa
radicles are identical, as in acetone (dimethyl-

ketone) OHj.CO.CH3, the compound is a simple

ketone ; if different, as in methyl-ethyl-ketone
CH3.CO.CHj.CH3, it is a mixed ketone.

Just as the fatty acids of the series C^HjnO,
may be derived from the hypothetical carbonic

acid C0(0H)2 by replacing one hydroxyl group
by a monad hydrocarbon radicle, so the ketones
may in turn be derived from the fatty acids by
replacing the remaining hydroxyl group by a
second radicle

:

CH3.CO.CH,
Acetone.

HO.CO.OH
Carbonic ncid

CH3.CO.OH
Acetic acid

There is therefore a simple ketone derivable

from each fatty acid by the introduction of a
hydrocarbon radicle, identical with that which
is attached to the carboxyl group of the acid,

in place of its hydroxyl group.

If one of the radicles in a ketone is hydrogen
the resulting compound is an aldehyde :

'

CH3.CO.H
Aldehyde

CH3CO.CH,
Acetone

and owing to this similarity in constitution, the
aldehydes and ketones have many reactions in

common. In the case of formic acid the radicle

attached to carboxyl is hydrogen, and the ketone
therefore coincides with the aldehydo

:

H.CO.OH
Formic acid

H.CO.H
FormaldebydCL

From this point of view the ketones may be re-
garded as homologues of formaldehyde.

Compounds containing two carbonyl groups
are termed diketones; those containing three,
triketones.

Fatty ketones.

FonnaHon,—1. By the destructive distilla-
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lion of the oaloium salts, or, better still, of the
banum salts, of acids of the series 0,H„„0. •

(CHrCO.O),Ca= CH,.CO.CH, + CaCo!.
If a mixture of the salts of two acids is

employed, s mixed ketone, containing the hydro-
carbon radicles of both acids, is formed

:

{CH,.00.0)jCa + (C^H,.CO.O),Ca
= 2Ctt,.CO.0,H, + 2CaC0,

(Wilhamson, G. J. 1852, 238).
If one of the salts is a formate, an aldehyde

is formed, a hydrogen atom from the formate
attaching itself to the carbonyl-group •

(CH3.C0.0),Ca + {H.CO.O),Ca
= 20K,.CO.H + 2CaCO,

(Piria, Cimento, 3, 126; A. 100, 104; Lim-
pricht, A. 97, 368).

In_ the preparation of ketones by the de-
Btraotiye distillation of salts it is advantageous,
if the molecular weight of the ketone is high,
to conduct the distillation nnder reduced pres-
sure (Krafit, J5. 15, 1693).

2. By the destructive distillation of the cal-
cium compounds of primary alcohols (Destrem,
A. Ch. [5] 27, 7). In this reaction the aloohol-
ates are converted, with evolution of olefins and
hydrogen, into salts of fatty acids:

<G^fi)fia= 2CjH, + CaO + H,0 ;

(0;Sfi)fia. + 2H,0 = (C^30j),Ca +m, ;

and the calcium acetate is then decomposed by
the heat, yielding acetone. A portion of the
acetate, however, reacts with the calcium oxide,
evolving methane.

3. By heating a mixture of the sodium com-
pound of an alcohol and the sodium salt of a
fatty acid in a current of carbon monoxide,
mixtures of higher ketones are formed, along
with sodium salts of higher organic acids
(Genther, A. 202, 288). The constitution of
these ketones is not known with certainty, and
the process in which they are formed is not
understood.

4. By the action of acyl chlorides on zino-
alkyls (Freund, A. 118, 1 ; cf. Pawlow, A. 188,
104). The acyl chloride is added to the zinc-
alkyl, atfirst gradually, afterwards more rapidly,
cooling with ice during the operation. The mix-
ture is then decomposed with excess of water

:

CH,.COCl + Zn(OjH,)j
= CH,.CCl(OZnCjH5).C2H5

;

2CH,.CCl(0ZnCjH5).C2H5 -t- 2HjO
= 2CH,.CO.CjHs + 20^8 + ZnClj + Zn(OH)j.

If the mixture is allowed to stand too long be-
fore adding water, the additive compound formed
in the first stage of the process reacts with a
second mol. of alkyl chloride, exchanging its

halogen for alkyl and generating a compound
which, on treatment with water, yields a ter-

tiary alcohol.

6. By the oxidation of secondary alcohols

:

CH3.CH(0H).CH, + = CH3.CO.CH, + HjO.
6. By the oxidation of secondary acids of the

lactic series with potassium bichromate and
dilute sulphuric acid. Thus hydroxy-isobutyrio

acid yields acetone

:

(CH,).,C(OH).COjH + O = (CH3),C0 + COj + H^O.
7. Certain ketonic acids part with carbon

dioxide, forming ketones. This decomposition

takes place very readily in the case of the

fl-ketonio acids. Thus when ethylic aoeto-

aoetate is wanned with a caustic alkali it is
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hydrolysed, and the Uberated acid splits off
carbon dioxide, thus

:

ch,.co.ch;.oo,h = ch^.co.oh, + co,.
8. Alcohols containing a hydroxyl-group

attached to a doubly-linked carbon-atom do not
appear to be capable of existing in the free
state, and change, at the moment of their for-
mation, into either aldehydes or ketones, the
former transformation occurring when the
hydroxyl group is situated at the end of, the
latter when it is within, the chain •

CH2:CH(0H) = CH,.CH0
CH,:C(0H).0H, = 6H3.C0.CH3

pirlenmeyer, B. 13, 309 ; 14, 320).
9. When secondary or secondary-tertiary

glycols are treated with dehydrating agents,
such as phosphorus pentoxide or zinc chloride,
they part with water, forming ketones. Pro-
bably an unsaturated alcohol is first produced,
and this changes, at the moment of its forma-"
tion, into a ketone {v. preceding paragraph)

:

CH3.CH(0H).CH(0H).CH,-H,0
.
=CH3.CH:C(OH).CH3= CH3.CH,.cb.CH3.

Primary glycols, when thus treated, yield alde-
hydes. Tertiary glycols (pinacones) are dehy-
drated even by boiling with dilute sulphuric acid,
forming ketones, the reaction being accompanied
in this case by the migration of an alkyl group

:

(aH3),C(OH).C(OH).(CH3),-H,0
Pinacone

= (CH3)3C.CO.CH3.
Finacoliu

10. When the homologues of acetylene are
sed into a solution of mercuric chloride

heated to 90°- 95° they take up the elements of
water, yielding ketones (Kutseherow, B. 17, 13)

:

CH3.C:CH3 + H3O = CH3.CO.CH3.
Acetylene itself yields aldehyde.

11. Ketones, especially acetone, are formed
in the destructive distillation of wood, sugar,
citric acid, and various other organic compounds.

Properties and Reactions.—The lower mem-
bers of the ketone series are liquids, with a
peculiar ethereal odour, boiling without decom-
position. The higher homologues, beginning
with OijHjjO, are crystalline solids.

The ketones are isomeric with the aldehydes
containing the same number of atoms of carbon.
They closely resemble the aldehydes in many of
their reactions, but are distinguished from them
by not reducing ammoniacal silver solutions.

Like the aldehydes, many of the ketones com-
bine with the hydrogen sulphites of the alkalis
to form orystaUiue double compounds. The
rule given by trrimm (A. 157, 262) that only
those ketones combine with hydrogen sodium
sulphite which contain the group CH3.CO, holds
very generally: an exception is pvopione (di-

ethyl ketone) COfCJEj);, which forms a double
compound, although with difficulty. These
compounds are used in separating and purifying
the ketones : on treating the double compound
with sodium carbonate the ketone is liberated.

The ketones, like the aldehydes, unite with hydro-
cyanic acid to form nitriles of hydroxy-acids

:

(0H3)3C0-I-HCN = (CH,),C(0H).CN (Urech, A.
164, 258 ; Tiemann a. Friedlander, B. 14, 1971)
and these nitriles react with ammonia, yielding

nitriles of amido-acids : (CH3).,C{0H).CN + NH,
-(CHJ,C(NH,).CN + H,0 (T. a. F.). — In
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presence of canstlo potash, acetone unites

with chloroform to form aoetone-ehloroform

(OH3),,C(OH).COl3, which when heated with

water to 180° yields hydroxy-isobutyrie acid

and hydroohlorio acid (Willgerodt, B. 14,

2451; 16, 15iS).—Sodium amalgam;, acting

on aqueous solutions of the ketones, re-

duces them to secondary alcohols ; thas

acetone is converted into isopropyl alcohol

:

(CH3).,CO + Hj = (0H3)2CH.OH (Friedel, C. B.
65, 53). At the same time, a second reaction

occurs in which 2 mols. of the ketone are

united during the process of reduction, forming
a tertiary glycol, or pinacone : 2{CH3)2CO + H^
= (CH3),C(0H).0(0H)(CH,)2.—The ketones are

less susceptible of oxidation than the aldehydes,

and, unlike the latter, can never yield by oxida-

tion an acid containing the same number of

carbon atoms. They are best oxidised by boil-

ing them with a mixture of potassium bichromate
and dilute sulphuric acid. Popoff {A. 161, 300)
has formulated the following rules regarding the
products formed in the oxidation of the ketones
—rules to which, however, there are occasional

exceptions : The ketone is broken up at a point

between the carbonyl group and one of the
alkyl groups, the combined carbonyl being oxi-

dised to carboxyl, and the separated alkyl being
oxidised, if primary, to a fatty acid with the
same number of atoms of carbon as the alkyl

itself, and if secondary, to a ketone, which may
in turn be further oxidised. If a ketone con-

tains two dissimilar alkyls, the carbonyl group
wUl remain attached to that carbon atom which
has most hydrogen combined with it, unless in

the case of a tertiary alkyl or a radicle of the
benzene series, when the carbonyl group wiU
remain in combination with the non-hydro-
genated carbon atoms. If the two dissimilar

alkyls are both primary, or both secondary, or

both tertiary, the carbonyl will remain attached
to the alkyl of lower molecular weight. The
following equations illustrate these rules :

CH3.CO.CH3 + 30 = CH3.CO2H -I- B..C0.J3..

CH,.CO.iCH3.CH3 + 30 = 0H3.C0jH + CH3.CO2H.

CH3.Ga,.CHj.CO.iCH(CH3)2 + 20
= CH3.CH2.CH3.c6jH + CO(CH3)2.

CH,.:C0.C(CH3)j + 30 = H.CO3H + (CH3)30.COjH.

CH3.lCO.C3H5 + 30 = H.COjH + C^Hj.OOjH.

In several cases, however, a subordinate reac-

tion, in which the ketone is oxidised in a way
the reverse of that predicted by the rule, occurs
simultaneously.

—

Chlorine and bromme give

substitution compounds.

—

Phosphorus penia-
chloride replaces the oxygen of ketones by two
chlorine atoms.—^Ammotvia reacts less readily

with ketones than with aldehydes. With aietone
it forms diacetonamin'e CgH^NO, and triaceton-

amine CgHuNO.—With hydroxylamme in aque-
ous solution the ketones yield the ketoximes

:

OH3.CO.CH3-1-NH3.OH
= CH,.C{N.0H).CH3 + H^O.

Acetosime

The ketoximes are generally solid crystalline

compounds, volatile without decomposition.
Concentrated hydrochloric acid decomposes
them into hydroxylamiue and ketone,—In like

mannBrphenylhydrazine reacts with the ketones,

eliminating water and forming ketohydrazones:

CH3.CO.CH, + C,H5.NH.NHj
= CH3.C(N.NHC3H3).CH, -^ HjO.

Acetonephenylhydrazone

The ketohydrazones of the fatty series are for

the most part oily liquids, which may be distilled

under reduced pressure. Acids decompose them
into phenylhydrazine and ketones (E. Fischer,

B. 16, 661).

—

Nitroiis aaid converts the ketones
into isonitroso-ketones. The reaction occurs
more readily, however, with ethereal salts of

nitrous acid ; thus when a mixture of amyl
nitrite and acetone is warmed with hydrochlorio
acid isonitroso-acetone is formed :

CH3.CO.CH, + C,H„.0.N0
= CHj.CO.CHiN.OH + CjH„.OH.

Sodium ethoxide may be substituted for hydro-
chloric acid in the foregoing reaction, but in this

case the sodium compound of the isonitroso-

ketone is formed and must afterwards be
decomposed by acetic acid (Claisen, B. 20, 252,
and 656 ; Claisen a. Manasse, B. 20, 2194). The
isonitroso-ketones are also readily obtained by
the action of nitrous acid on aceto-acetio acid
and its homologues:

CH3.CO.CH3.CO2H -1-HNOj
Aoeto-acetic aoid

= CHj.CO.CHrN.OH + COj + HjO
Isonitroso-acetone

(V. Meyer a. Ziiblin, B. 11, 695 ; Ceresole, B. 15,
1328).—Concentrated nitric acid converts the
ketones into dinitro-paraffins : thus propione
CH3.CH2.CO.CH3.CH3 yields dinitroethane
CH3.CH{N03)3 (Chancel, Bl. 31, 504).—The
ketones react with the mercapta/ns, eliminating
water and yielding ' mercaptoles ' (thioketates)

;

ethyl thiodimethylketate is formed when gaseous
hydrochloric acid is passed into a mixture of

acetone and mercaptaft

:

(CH3)3CO + 2C3H3.SH= (CH,)2C(S.CA)3 + H2O
(Baumann, B. 18, 887). The mercaptoles are
liquids, insoluble in water, not volatile without
decomposition, stable towards alkalis and dilute
acids.— Under the influence of dehydrating
agents, such as sulphuric acid, zinc chloride,
hydrochloric acid, &o., the ketones readily
undergo condensation, two or more molecules
combining, with elimination of water, toformmore
complex compounds. Thus 2 mols. of acetone
unite to form mesityl oxide (CH3)3C:CH.CO.CH3,
and 3 mols. to form either phorone
(CH3)3C:CH.CO.CH:C(CH,)3 or mesitylene (1, 3,

5-trimethylbenzene) C|iH3(CH3)3, according aa
2 or 3 mols. of water are eliminated in the
process.

Benzene ketones. Ketones of this class may
either contain two benzene radicles directly

attached to carbonyl, as in benzophenone (di-

phenyl ketone) CbHj.CO.CjHj, or the carbonyl
group may unite a benzene radicle and a fatty
radicle, as in aoetophenone (phenyl-methyl-
ketone) OjH5.CO.CH3; or one or both of the
benzene radicles may be attached to carbonyl
by means of a fatty group, as in phenyl-benzyl-
ketone CjHs.CO.CHj.CJS., or di-benzyl-ketone
C3H,.CH3.CO.CHj.C,H3.

Preparation.—Many of the methods already
described for the preparation of the fatty ketones
are also applicable in the case of the benzene
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ketones. Thus benzophenone may be obtained
by the distillation of a benzoate

:

{0^,.CO.O)s= (0,HJjCO + CaCO,,
and acetophenone by distilling a mixture of a
benzoate and an acetate

:

(0,H5.C0.0)jCa + (CH,.CO.O)jCa
= 2OjH5.CO.OHj + 2Oa0O3.

Again, acetophenone may be obtained by the
action of benzoyl chloride on zino methyl ; but

if it is desired to introduce a benzene radicle in

place of the halogen of the acyl chloride the

mercury compound of that radicle must be em-
ployed: CjHj.C001+ Hg(0jHj)j

= (0jHj),00 + Hg(0jHj)01.
The benzene ketones are also formed, like the

tatty ketones, by the oxidation of the correspond-

ing secondary alcohols

:

(C,Hj),CH.OH-fO =

Diphenyloarbinol

(0„Hj),COfH,0;

and of secondary glycolio acids containing

benzene radicles

:

(0A),C(OH).OOJH-fO
BenziUoacid = (CbHj)jOO ^ COj + HjO

;

further, by splitting off carbon dioxide from
ketonio acids of the benzene series

:

CjHj.CO.CH,.CO^^
Benzoylacetio aoid

= 0jH5.0O.0H,-f0O.,.

By shaking phenylacetylene with sulphuric

acid of 75 p.o. it takes up the elements of water,

yielding acetophenone

:

CjHj.C:OH -1- HjO = OsH5.CO.CH,
(Friedel a. Balsohn, Bl. [2] 35, 65).

The following modes of formation are pe-

culiar to benzene ketones :

—

1. By the action of an acyl chloride
_
on a

benzene hydrocarbon in presence of aluminium

chloride : CH3.COOI + CjH„= CHj.CO.OsHj + HCl
(Friedel a. Crafts, A. Oh. [6] 1, 507). In this

reaction the acid radicle always attaches itself

to a benzene nudens, and never to a fatty group.

In like manner ketones containing two benzene

radicles directly united to carbonyl may be

prepared by acting on a benzene hydrocarbon

with carbonyl chloride in presence of aluminium

chloride : COClj -1- 20jH,= COtCjHj)^ + 2HC1.

2. The last-mentioned class of ketones may
also be obtained by heating a mixture of a

benzene oarboxyUo acid and a benzene hydro-

carbon with phosphorus pentoxide

:

C.Hj.CO.OH + OjHj = CjH5.C0.0,Hj+ H,0.

3. By the oxidation of hydrocarbonsm which

two benzene radicles are united by a methylene-

group

:

C„Hj.CH,.0jHj -^ O,= O.Hj.CO.C,Hj + H,0.
KeUme-alcohols are obtained by polymerising

benzene aldehydes with potassium cyanide

:

2CjHj.CH0 = CjHj.C0.CH(0H).0jH,.
Benzaldeliyde Benzoin

Ketone-phenols are formed when acyl chlor-

ides of the benzene series act on phenols m
presence of zinc

:

CA-OOOl + OjH,.OH= C.Hj.C0.0jH,.0H -H HOI.
•^* y-HydroiybenzopIienona

The acid radicle enters the nucleus of the

phenol in the para- position to the hydroxyl

group.

Properties and Reactions.— The benzene
ketones are liquids and solids, boiling without
decomposition and having a pleasant aromatic
odour.

In most of their reactions they closely re-

semble the fatty ketones. FopoS's rules (v.

supra) apply to the oxidation of the benzehe
ketones : the carbonyl group always remains
attached to a benzene nucleus to which it is

directly united. Like the fatty ketones, the

benzene ketones react with hydroxylamine and
with phenyl-hydrazine eliminating water and
yielding hydroximes and hydrazones. On re-

duction with sodium-amalgam they form secon-

dary alcohols ; but heating with hydriodic acid,

or distillation with zinc-dust, reduces them to

the corresponding hydrocarbons:

(OjH0,CO + 2H, - (CjHj),OH, + H,0.
Dipbenylmethane

By fusion with caustic alkalis they yield a salt

of a benzene acid together with a hydrocarbon :

OjH5.CO.OjHj+KOH = CjHj.OOjK + OjHj.

They are less subject than the fatty ketones to

undergo condensation with elimination of water,

and those which contain two benzene radicles

directly attached to the carbonyl group do not

exhibit this tendency at all.

Only those benzene ketones combine with

hydrogen sodium sulphite in which the car-

bonyl is attached to two fatty groups, one of

which is methyl: thus, benzyl-methyl-ketone

CjH..CH2.C0.CH, and methyl-phenylethyl-ke-

tone" OeH5.OHj.CHj.CO.CH3 form double com-
pounds ; acetophenone CjH5.CO.CH3 does not.

Diketoues. The diketones contain two car-

bonyl groups attached to hydrocarbon radicles.

If the two carbonyl groups are directly united,

the compound is an a-diketone; if they are

united by a carbon atom, it is a ^-diketone ; if

by a chain of two carbon atoms, a "y-ketone, and

so on.

Some of the diketones, such as benzil

OjHs.CO.CO.CjHs, have been known for a con.

siderable time; but the majority are of recent

discovery. Their chief interest lies in the ease

with which the two carbonyl groups may be

made to condense with one or more molecules

of some other substance to form closed-chain

compounds. In this way glyoxalines, quinolines,

pyrazoles, furfurans, pyrrholes, thiophens, and

similar compounds have been prepared.

a-Diketones. These may be regarded as

homologues of the dialdehydegZj/oaMiZ.CHO.OHO.

They may be obtained by the action of chlorine,

or, better, of nitric acid, on o-ketone-alcohols

:

0JH5.00.CH(0H).C.H.^0
Benzoin
= CjH5.CO.CO.OjH5 -^ HjO

Benzil

(Laurent, A. Oh. [2] 69, 402; Zinin, A. 34,

188). By hydrolysing the isonitrosoketones by

boiling them with dilute sulphuric acid

:

0H,.00.C(N.0H).0H3 + HjO
Isonitroso-ettiylmethyl ketone

= OH3.OO.OO.OHs -h NHj.0H
Diacetyl

(Von Pechmann, B. 21, 1411),

The benzenoid a-diketones react with eaustto

potash to form secondary glyoolic acids, the two



106 KETONEa.

hydrocarbon radicles attaching themselves to
the same carbon atom

:

CA-CO.CO.C^Hj+KOH= (a,H5),C(0H).C0jK
Benzil Fotassium benzilate

(diphenylglyoolate)

(Liebig, A. 25, 25 ; Zinin, A. 31, 329). Is like

manner glyoxal yields glycolio acid. The fatty o-

diketones, however, condense to form quinones

(g. ».).—o-Diketones react with 2 mols. of hy-
droxj/lamine to form dihydroximes. Benzil di-

hydroxime is remarkable as occurring in three
isomeric modifications, all of the formula
CeH5.C(N.0H).C(N.0H).C,H5, an isomerism
which is explained by Victor Meyer by means of

tridimensional formulae (Auwers a. V. Meyer, B.
22, 705; c/.also Hantzsch a. Werner, B. 23, 11).
These three hydroximea, when heated, part witi
water, yielding in each case the same closed-
chain compound —an anhydride

:

CA.C:N.

(Auwers a. V. Meyer, B. 21, 810).—With o-

diamines the a-diketones yield quinoxalines
(azines)

:

_ /WTT CO.CjHj
CH,.0.H3<^g^+|

N'^^' CO.C,H,
m^-Toluylene- Benzil

diamine

.N.O.C.H.
= CH3.CA<

I II
+2H,0

\n.c.c„H5
DiptLenyltoluquinoxaline

(Hinsberg, B. 17, 322 ; cf. Witt, B. 19, 915). For
an account of the behaviour of a-diketones with
aldehydes and ammonia v. vol. i. p. 465.

0-DiJcetones. The lowest member qf this
series which is a true diketone and not a di-

aldehyde is aoetyl-acetone CHj.CO.CHj.CO.CH,.
By the action of aluminium chloride on acetyl
chloride a crystalline substance of the formula
CjjHuOsAljOl, is formed, which, on treatment
with water, evolves carbon dioxide and yields
acetyl-acetone (Combes, C. B. 103, 814). A
general methodforthe preparation of fl-diketones
consists in acting on a mixture of a fatty or a
benzene-fatty ketone and the ethyl salt of a
carboxylic acid with sodium ethoxide. The
latter substance produces condensation between
the ethereal salt and the ketone with elimina-
tion of alcohol

:

CjHs.CO.OCjHs + CHj.OO.CH,
llthyl benzoate Acetone
= C„H5.00.CHj.C0.CHa + CjHj.OH.

Bcnzoyl-acetone

In reality it is the sodium compound of benzoyl,
acetone CjH5.CO.CHNa.CO.OsH5 which is formed,
and it is necessary to decompose this compound
with carbon dioxide in order to obtain the free
diketone (Claisen, B. 20, 655). Di-acyl deriva-
tives of acetic acid are decomposed on boiling'
with water, eliminating water and generating
^-diketones

:

(C„H5.CO)2CH.C02H= (C,H5.C0)jCH, + CO,
Dibenzoylaoetlo acid Dibenzoylmethans

(Baeyer a. W. H. Perkin, jun., B. 16, 2128; E.
Fischer a. Kuzel, B. 16, 2239).

The methylene group in the jS-diketones is
attached to two electro-negative carbonyl groups,

For this reason one atom of hydrogen in this

group, like the hydrogen in the methylene group
of aceto-acetic ether or malonio ether, is re-

placeable by an alkali metal when presented to

it in the form of an ethoxide. By treating the

alkali compound thus obtained with the halogen

compound of an alkyl or acid radicle, the radicle

can be introduced in place of the alkali metal

:

(C„H5.CO)2CHNa+ C^Hs.COCl
Sodium dibenzoyl- Benzoyl

methane ' chloride

= (0,Hj.0O)5CH + NaCl (Baeyer a. Perkin, Z.e.).

Tribenzojlmethane

The j3-diketones react 'with 1 mol. of phenyl-
hydrazine eliminating 2 mols. of water, and
forming pyrazoles

:

CH,.CO.CH,.CO.CH, + C,H5.NH.NH,
Acetyl-acetone Phcnylhydrazlue

N

N C.CH,

II II
+2H,0

CH3.C — CH
Phenyldimethyl-

pyrazole

(Knorr, B. 20, 1104).

—

AmUns reacts with j9-di-

ketones in two stages : thus when benzoyl-

acetone is heated with aniline at 150° the

two substances first unite, parting ^th 1 mol.

of water: CeH^.CO.CHj.OO.CH, + O.H5.NH,
= C„H5.C0.CH2.0(N.CeHJ.CH3 + HjO ; and when
the compound thus obtained is heated with con-

centrated sulphuric acid, it parts with a second
mol. of water, forming a quinohne derivative

:

CjHj

CO
\

C.H,

CH, .
I

\/
N

/ "^CH

N
a-Metbyl^-phenylquinoUne

(C. Beyer, B. 20, 1770). This is a general
method for the preparation of quinolines con-
taining alkyls in the a-7-positions.

•y-Diketones.—In these compounds the two
carbonyl-groups are united by an ethylene
radicle. The lowest member of the series, aceto-

nyl-acetone, was obtained by Paal {B. 18, 68)
by heating pyrotritaric acid with water at
160''-160°

:

CH— C.COjH
II II

CH,.C CCHj +11.0

\/
O

= CH,.C0.CH;.CH^.C0.CH3 -1- CO^. Acetophen-
one-acetone is obtained by heating acetophen*
one-aceto-acetic acid (prepared by acting with
bromacetophenone on sodaceto-acetic ether, and
hydrolysing the ether thus formed)

:

CH,.C0.0H.CH2.C0.C.H.

CO2H
= CH,.C0.CHj.CHj.C0.08H5-i-C0j (Paal, B. 16,
2805).

By treatment with dehydrating agents, such
aa fuming hydrochloric acid or acetic anhy-
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dride, the 7-diketone9 are converted into fur-

turana. It is suppoised that in this reaction the

diketone first forms a ' labile ' modification con-

taining two hydroxyl groups, and that this then
parts with water to form the furfuran

:

CH-CH
CH,-CH,

II II

I I

= C.H,.C C.CH,
0,Hs.CO CO.CH, I I

AoetopUenonc-acctone * Labilo * modlQcntioa

CH—CH
II II

= C,H,.C C.CH, +H,0
\y
o

PhenylmetUji-fiirfuran

(Paal, B. 17, 2756). An unsaturated ketone

isomeric with phenylmethylfurturan is formed
at the same time.

—

Phosphcyrus pentasidphide

converts 7-diketones into thiophens, whilst with

ammonia they yield pyrroles, the reaction in

both cases being supposed to be preceded by the

above-mentioned transformation of the diketone

into its ' labile ' modification

:

CH—OH
II II

5CaH5.0 C.CH3 + P2S.

OH OH
* Labilo * ocetoplienone-

acetone

CH—CH
II I

. 6C.H5.C C.CH, + 2H,P0,+ 2H,0

S
Phenylmplhylthiophen

md
CH—CH

CiHs-O O.CH3 + NH,

OH OH
CH—CH

- 0.H5.C CCHj-hSHjO

NH
Phenylmethylpyrrole

(Paal, B. 18, 367).

An unsaturated 7-diketone, anhyaraceto-

pJienonebensU {a0-dibenzoylstyrolene) is formed

by the action of caustic potash on a mixture

of benzil and acetophenone

:

C.H5.CO

I

+CH,.CO.C„H.
CsHj.CO

C„H5.C:CH.C0.C.H.

I
+n.fl (Japp a. Miller,

C,H5.C0
0. J. 47, 35).

Quinones. If the two carbonyl groups of a

diketone occur in a closed chain of six carbon

atoms, the resulting compound belongs to the

class of the quinones. This group of diketones

will be treated of separately (v. Quinones).

Triketoa.es. A triketone in which the three

carbonyl groups are directly united has been ob-

tained in the following manner (von Peob-

mann B. 22, 852); Dibenzoylbromomethane

CjH5.CO.CHBr.CO.C5H, (prepared by the action

of bromine on dibenzoylmetbane, v. supra) is

converted by treatment with potassium acetate

into the acetate of dibenzoylcarbinol

C,H5.C0.0H(00jHs0).C0.CsH„ which, when bro-

minated, yields C,Hs.CO.CBr(OC2HsO).CO.CjHj.
When this compoand is heated above its melting-
point (101'o°) it breaks up into acetyl bromide
and diphenyltriketone

:

C„H5.C0.CBr{0CjH30).C0.C,H5
= CjHjOBr + C„H,.C0.C0.C0.C„H5.

Diphenyltriketone, like some other com-
pounds in which a carbonyl-group is situated

between two electro-negative groups, unites with
1 mol. of water to form a hydrate ; this has p.ro-

bably the constitution C,H5.C0.C(0H)j.C0.0eH5.
Theformation of anothertriketone, tribemoyl-

methame, in which the three carbonyl-groups are

attached to the same carbon atom, has already

been referred to. F. B. J.

DIKEIO-FEKTANE v. Methtl ethtl dikb-

TONE.
ii)3-DIEET0-FB0FYL-BENZENE v. Phenyl-

METHYL-MKETONB.
EIITIC ACID. Synonym of Quinic acid.

KINO. The dried juice, obtainedfrom incisions

in the trunk of Pteroca/rpv.s ma/rsupium (Mala-

bar). The name has also been given to the dried

juice from other trees, e.g. Eucalyptus resinifera

(Australia), Pterocarpus ermaceus, and Cocco-

loba waifera (America). Kino greatly resembles

catechu, and is used in dyeing and in medicine.

It occurs in small brittle opaque reddish-black

fragments, partly soluble in water, almost en-

tirely soluble in alcohol, insoluble in ether. It

has no odour, but a very astringent taste. Used
in medicine ars an astringent. It gives off pyro-

catechin when distilled (fiissleld, A. 92, 101).

Potash-fusion forms phloroglucin and protoea-

techuic acid (Hlasiwetz, A. 134, 122; Stenhou'se,

A. VII, 187). Kino contains kinoin and kino-red

and other bodies. Kinoin has been described as

a ' tannin ' (Bergholz, c/. Etti, B. 17, 2241).

Kinoin CuHjjOs. Occurs together with kino-

red, &c., in gum kino, from which it is extracted

by first boiling with dilute HCl, and then ex-

tracting, the solution with ether; yield \.\ p.o.

(Etti, B. 11, 1879). Colourless prisms. SI. sol.

cold, readily sol. hot, water. On heating to 120°

it gives kino-red (Cj,HkO„). On heating with

HCl to 130° it is decomposed into methyl chlor-

ide, pyrocatechin, and gallic acid.

Kino-red C^.fi». [160°-170°]. A red

resin occurring in kino and left undissolved

when it is boiled with dilute HCl. It is also

formed by heating kinoiin. It is si. sol. water, v.

sol.alcohol. PeClj gives adirtygreen colouration.

It dissolves in alkalis. It ppts. a solution of

gelatin. On fusion it yields a red amorphous

anhydride CaHjoO.o, which also ppts. a solution

of gelatin. The anhydride is also forrfed by

heating kino-red with dilute HClAq. _K\no-red

yields phenol and pyrocatechin when distilled.

KOSIN CjiHjsO,,. [142°]. Obtained from

ousso or kousso, the dried flowers of the Abys-

sinian koso tree (Kagmna Abyssiiiica), used by

the inhabitants as a remedy against tape worm
(Fliiokiger a. Buri, Ar. Ph. [3] 5, 193 ; Ph. [3]

6, 662). The anthelmintic properties of koso

seem to be due to kosin. Sulphur-yellow tri-

mfltrio crystals. Nearly insol. water, v. sol.
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alcohol, ether, benzene, CSj, chloroform, and
HOAc, Dissolves in aqueous alkalis and Na^COj,
and ia reppd. by acids. FeOl, colours its alcoholic

solution permanently red. Cono. H2SO4 does not

decompose it at 15°, but on warming it forms
isobutyric acid and a red amorphous body

Oj^HgiO,, (?) . Potash-fusiongives formic, butyric.

and oxalic acids,

volatile oil C2,H4sO,

sabstance (O^Hfi^l

Sodium-amalgam yields a
and an amorphous yellow

Acetyl derivative Cj,HjjAo,0,i,. From
kosin and AojO.

KOTTMISS V. Mii£.
EYANSTHINE v. OyANETHnii:.

KYANPHENINE v. Otaphenine.
KYANFBOFIIfE v. Cyanpropine.

KYNITEENIC ACID v. Oxy-qhinolinb oar

BOXYLIO ACID.

KYNTJEIC ACID v. Cvndhio Aom.
KYNUEIN V. OXY-QUINOLINE.

LABVBNIITE. An alkaloid said to occur

along with cytisine in laburnum seeds (Hase-

mann a. Marm6, Z. [2J 1, 161 ; 5, 677). Light
crystalline groups of monoclinic prisms ; v. sol.

water, si. sol. alcohol, nearly insol. ether.

IiAC. A substance surrounding the eggs of

Coccits laccce on the twigs of various trees in

Bengal and Sumatra. These twigs are called

Btick-lao. The lac is removed by melting and
squeezing through canvas, when the hardened
drops are known as seed-lac. After bleaching

by chlorine or charcoal and making into sticks

it is known as shell-lac or shellac. Lac is used

for making sealing-wax, varnishes, and a red

dye called lac dye. Lac contains 68 to 88 p.c.

resin (about half of which is soluble in ether), a

small quantity of wax and of a red dye, and a
larger quantity of a substance insoluble in alco-

hol. The wax [60°] contains ceryl and myrioyl

alcohols and their stearic, palmitic, and oleic

ethers (Benedikt a. Ulzer, M. 9, 579). Shellac

may be freed from wax by dissolving in boiling

dilute Na^COj, filtering, and ppg. with HCl. If

the boiling be continued too long, liquid shellac

is produced. Shellac freed from wax gives

azelaic acid when oxidised by EMnO^ (Benedikt
a.Ehrlioh, AT. 9, 163).

Liquid shellac Cf^^Pw Formed by boiling

shellac (1,000 g.) with KaOH (300 g.) and water

(20,000 g.) for 2 hours. When cold, sulphuric

acid is added and the liquid shaken with ether

(B. a. E.). Thick liquid ; insol. water, v. sol.

alcohol and ether. Forms salts with Pb, Ag, Zn,
Ba, and Ca.

—

Ot^^g-flii : amorphous, v. sol.

water; ppd. on heating, but redissolves on
cooling.

laccaic acid CigH^Og (?). Obtained from lac

dye by treating with HClAq, filtering, boiling the
residue with water, ppg. the solution with lead

acetate, and decomposing the pp. with H.^S (E. E.
Schmidt, B. 20, 1285). Brownish-red powder
composed of minute tables (from alcohol-ether),

m. sol. alcohol, si. sol. water, nearly insol. ether,

insol. benzene. Decomposes, without previous
fusion, at about 180°. Alkalis form a crimson
solution which has an absorption spectrum like

that of carminic acid. Baryta gives a violet pp.

:

FeSOj a black pp.: FeCl, a black colouration
only. It reduces ammoniacal AgNO, but not
Fehling's solution. Cone. HNO3 yields picric

and oxalic acids. Cone. HClAq at 180° forms a
substance C2,H„0„. Laccaic acid dyes like

carminic acid, but its solution in H2SO4 shows a
different absorption spectrum.

—

Kfii^O, (dried

at 100°) : flocculent pp. formed by adding alco-

holic potash to an alcoholic solution of the salt.

BaC,oH,„Os : brownish-red pp. formed by adding
NHj and BaCl,.

lACMOID.
Preparation.—1. A mixture of resoroinol

(20 pts.), sodium nitrite (1 pt.), and water (1 pt.)

ia slowly heated to 110°, at which temperature a

vigorous reaction sets in, the melt is then kept
at 115°-120° till it has become quite blue and
the evolution ofNH, has ceased (Traub a. Hock,
B. 17, 2615).—2. By the action of H.Pj on am-
moniacal resorcin solution (Wurster, B. 20,

2938).—3. By fusing resorcin (15 g.) with KNO,
(18 g.) (Benedikt a. Julius, M. 5, 634).

Properties,—Glistening brown powder. It

is easily soluble in methyl, ethyl, and amyl al-

cohols, acetone, acetic acid, andphenol, less easily

in elher and water, insoluble in benzene and
petroleum-spirit. It dissolves in strong HCl or

H2SO4 with a blue colour. It decomposes below
200°.

Lacmoid differs from Utmin, the colouring
matter of litmus, in being soluble in strong
alcohol. Litmin is insoluble in strong alcohol,

though soluble in dUute (50 p.c.) spirit. The
solution of litmin in 50 p.c. alcohol is bleached
after a time, while that of lacmoid retains its

colour for months. The absorption spectra of

the two substances do not differ markedly (Hart-
ley, R. Dublm Soc. 6, 169).

LACTAM. The anhydride of an amido- acid

E"(NH2)(002H) containing the group B"<NH>
(Baeyer, J3. 16, 2102).

LACTAffllG ACID is a-AMiDO-PEOPiomc acib.

Di-lactamic acid is o-Imido-di-peopionio aoid.

LACTAMIDE v. Amide of Lactic acid.

LACTARIC ACID 0,^,„0.,. Prepared by
pressing the juice out of the mushroom {Lac-
tarius piperatus) and extracting the residue with
ether or boiling alcohol (Chuit, Bl. [8] 2, 153).
White leaflets (from alcohol) ; v. sol. hot alcohol,

ether, GHCl,, CS.^, and benzene, T. si. sol. cold
alcohol and petroleum spirit, insol. water.

Salts.—NaA': greasy scales, decomposing
at 250°.—KA': silvery scales, decomposing at
245° without melting.—KHA',: silky scales.

[115°].—NHjA': [92°]; white leafleta, decom-
posed by boiling water.—CaA'j : scales. When
distilled it forms the ketone (CnHjJjCO [82^.—
BaA'j : white amorphous pp. Insol. water, alco-

hol, and ether.—Pb,HAV [114°]. Thin trans-

parent leafleta.
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Methyl ether MeA.'. [38^. White scales.
Sol. ligroin and ether.

Ethyl ether EtA'. [36^. White soales.
V. Bol. warm alcohol, ether, ohloroform, and OSj.

Amide 0,sH„O.NHj. [108°]. Trimetrio
needles.

LACTIC ACID 0,H,03U. CH3.0H{0H).C0jH.
a-Oxy-prqpionio acid. EthyUdene-lactic acid.
Fermentation lactic acid. Mol. w. 90. S.G. ^
1-2403 (Brflhl); V 1.2485 (Mendelteff, 0. B. 50,
52). >i^= 1-4469. Ea, =31-18.

Isomerides.—Lactic acid is isomeric with
bydracrylic acid, and appears to be chemically
identical with sarcolactic acid {v. infra).

In 1868 Wislicenus got from ethylene chlor-
hydrin and KCN, by saponifying the product, a
lactic acid which formed a crystalline zinc salt

ZnA',2a,<i. He called it ethylene lactic acid,
thought it was identical with Liebig's sarco-
lactic acid {A. 128, 4). Dossios (A. 146, 168)
said that sarcolactic acid gave, on oxidation,
ra'alonic acid. Wislicenus held (A. 167, 346)
that his ethylene lactic acid was not hydracrylic
acid, for by the action of EI he was unable to

obtain ^-iodo-propionic acid. He said also that
his ethylene lactic acid differedfrom sarcolactic,

although it accompanied sarcolactic acid in

extract of meat. Erlenmeyer (A. 191, 261)
showed that Wislicenus's ethylene lactic acid

from glycol chlorhydrin is hydracrylic acid, and
could be converted by HI into 0-iodo-propionic

acid. The acid accompanying sarcolactic acid

is, according to Siegfried {B. 22, 2711) the acetyl

derivative of lactic acid.

Occurrence.— 1. Discovered by Scheele in

sour milk and first recognised as a peculiar acid

by Berzelius.— 2. In opium (Smith, Ph. [2] 7,

50 ; Buchanan, B. 3, 182).

Formation.—1. by the lactic fermentation

of milk-sugar, cane-sugar, or glucose (v. Feb-
MENTATioN, vol. H. p. 548).—2. By the oxidation

of propylene glycol by the oxygen of the air in

presence of platinum-black (Wurtz, A. 105, 206

;

107, 192).—3. By boiling o-ohloro-propionio

acid with water and Ag^O (Wurtz, A. Ch. [3]

59, .165 ; Buff, A. 140, 156). In like manner
from o-bromo-propionic acid (Friedel a. Ma-
chuca, A. 120, 286).—4. By the action of nitrous

acid upon alanine (Strecker, A. 75, 27, 42).—

5. By the reduction of pyruvic acid by sodium-

amalgam (Wislicenus, A. 126, 227) or with zinc

in presence of dilute acetic acid (Debus, C. J.

16, 200).—6. From aldehyde by combination

with HCy and saponification of the resulting

nitrile (Wislicenus, A. 128, 6 ; Simpson a. Gau-

tier, A. 146, 254).—7. By heating di-chloro-

acetone with a large quantity of water at 200°

(Linneraann a. Zotta, A. 159, 247).—8. By boil-

ing glucose with aqueous NaOH (Hoppe-Seyler,

B. 4, 346).—9. When glucose (20 g.) is allowed

to stand with potash (40 g.) and water (200 p.o.)

at 40° in a flask loosely plugged with cotton

wool, it is converted within 24 hours into lactic

acid (8 g.) and another acid, soluble in alcohol

(Nencki a. Sieber, /. pr. 132, 499). Lactic acid

may possibly be thus formed in animals from

sugar. The decomposition occurs even in very

dilute solutions, thus even 9 g. of glucose and

9 g. of potash dissolved in 8 litres of water and

kept at 35°-40° are converted in 10 days into

potassium lactate. NajCO, does not decompose

sugar at 40°, nor does NH„ but NaOH,
NMe^OH and nenrine do convert it into lactic

acid. Creatinine and guanidine produce nc

lactic acid. Milk sugar and maltose behave like

glucose. Lactic acid is formed when glucose

(dextrose) (1 pt.), water (10 pts.) and KOH
(2 pts.) are left, even in an atmosphere of hy-

drogen, for 48 hours at 35°. No sugar is left

(Nencki a. Sieber, J. pr. [2] 26, 1 j Kiliani, B.

15, 701).—10.By heating cane-sugar with baryta

at 150° (Schiitzenberger, Bl. [2] 25, 289).—
11. Among the products of the distillation of

glycerin with KOH (Herter, B. 11, 1167), and
formed, together with formic and oxalic acids,

by boiling glycerin with potash solution (Debus,
A. 109, 229).

Preparation.— 1. The filtered solution of

soar whey evaporated nearly to dryness, in

strong alcohol, is mixed with alcoholic tartaric

acid, as long as any precipitate of tartrate of

potassium, sodium, and calcium is formed ; the
liquid decanted after 24 hours, and evaporated;
the residue dissolved in water; the solution

digested with carbonate of lead, till lead dis-

solves in it ; the filtrate evaporated, neutralised

with carbonate of barium, again filtered, and
diluted with water; the whole of the barium
precipitated with sulphate of zinc ; and the fil-

trate evaporated till lactate of zinc crystallises

out (Berzelius, Lehrb. Ausg. 5, v. 241).

—

2. Three kilos of cane-sugar and 15 g. of tartaric

acid (which serves to invert the cane-sugar)
are dissolved in 13 kilos of boiling water;
1^ kUos of levigated chalk added after two
days, together with 60 g. of stinking cheese,
suspended in 4 kilos of 'sour milk (decaying
cheese favours the production of lactic acid
and retards its conversion into butyric acid)

;

the mixture set aside at a temperature between
30° and 35°, and well stirred every day till, in

the course of six or eight days, it is converted
into a stiff paste of lactate of calcium ; this

paste is boiled for an hour with 15 g. of quick-
lime and 10 kilos of water ; the solution strained

through a cloth filter and evaporated to a syrup

;

the crystalline mass, which forms in four days,
pressed, first by itself, then three or four times,
after having been each time stirred up, with ^
of its weight of cold water ; and the lactate of

calcium thus purified is dissolved in twice its

weight of boiling water. To the solution of every
32 pts. of the calcium salt there is then added a
mixture of 7 pts. oil of vitriol and 7 pts. wjiter;

the lactic acid, while stiU hot, is strained through
linen to separate it from sulphate of lime ; the fil-

trate obtained from 7 pts. of oil of vitriol is boiled

with 1| pts. carbonate of zinc for a quarter of

an hour (by longer boiling a very sparingly solu-

ble basic salt is formed) ; the liquid is filtered

boiling hot ; the colourless crystalline grains of

lactate of zinc, which separate on cooling, are

freed from sulphuric acid by washing with cold
water ; and additional quantities of crystalline

grains are obtained by evaporating the mother-
liquor almost to the end. Lastly, 1 pt. of the
zinc salt is dissolved in 7^ pts. of boiling

water; sulphuretted hydrogen passed through
the solution as long as sulphide of zinc is pre-
cipitated ; and the filtrate boiled and evaporated
on the water-bath to a syrup, whereupon 8 pta.

of the zinc salt yield 6 pts. of syrupy laofa'o
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acid (Bensch, A. 61, 174). By this process,
100 pts. of cane-sugar yield 117 pts. of lactate

of calcium, which, if the sugar was white, is

colourless, and does not require to be purified

bj pressure (cf. Engelhardt a. Maddrell, A. 63,

83 ; 70, 241 ; Boutron a. Fremy, J. Ph. 27, 341).

3. Lautemann (A. 113, 242) recommends the
following modification of Bensch's process of

preparation:—Eetaining the proportions of

sugar, tartaric acid, milk, and cheese indicated

by the latter, he takes one-third more water,

uses 1,200 g. oxide of zinc (commercial zinc-

white) instead of levigated chalk, and keeps the
temperature as constantly as possible between
40° and 45° during the fermentation. After
eight or ten days, the inside of the vessel is

lined with white crystals of lactate of zinc, which
can be obtained pure by one or two crystalli-

sations from boiling water. The lactic acid

prepared from the zino salt generally contains

mannite, which does not completely crystallise

out from the concentrated acid. To separate
this, the aqueous acid is shaken up with ether,

and then the ethereal layer is pipetted ofi and
evaporated: it then leaves pure lactic acid.—
4. The following mixture is recommended by
C. O. Harz {Vierteljahrsschrift pr. PJtarm. 20,

SOI) ; 3 pts. milk-sugar, 36 pts. ordinary water,
0'5 to 0-75 pt. flour containing a large propor-
tion of gluten, a little beer-yeast, 6 pts. of soda-

crystals, or 3 pts. of sodium bicarbonate. When
the fermentation has once been set up by milk-

sugar, it may be continued by addition of cane-

sugar.

—

B. By the action of NaOH or KOH on
dextrose or levulose, the operation being per-

formed as follows :—A solution of 500 grras. of

cane-sugar in 250 c.c. of water and 10 c.c. dilute

sulphuric acid (3 pts. H^SO, to 4 pts. H^O) is

heated to 50° in a closed vessel for 3 hrs. After

cooling, 400 c.c. of aqueous NaOH (50 p.c.) is

slowly added. The mixture is then warmed to
60°-70° till it no longer reduces Fehling's solu-

tion, the calculated quantity of H^SO, (same
strength as before) is then added, and the

Na.iS04 made to crystallise out by cooling and
agitation. The mass is extracted with 93 p.o.

spirit and filtered, the filtrate is divided into two
portions, one half being neutralised with ZnOO,
filtered hot and the other half added. On cool-

ing, the zinc lactate crystallises out in a nearly
pure state ; the yield is 200 grms. (Kiliani,

B. 15, 699 ; cf. Hoppe-Seyler, B. 4, 346).

Properties.—Colourless syrup with very sour

taste. Hygroscopic. Misoible with water and
alcohol, si. sol. ether. Does not solidify at
-24°.

Reactions.—1. When gradually heated it

gives oS water at 130° leaving solid lactide. At
250° to 300° the products are CO, CO^, alde-

hyde, andlaotide.— 2. Dilute H^SO^ at 130° gives

aldehyde and formic acid (Erlenmeyer, Z. 1868,

343) : CH3.CH(0H).C0.,H = CH3.CHO -1- HCO^H.
3. When gently heated with cone. H^SO^ it gives
off CO freely (Pelouze, A. Ch. [3] 13, 257).—
4. Boiling nitncacid forms oxalic acid.—5. Dis-
tillation with NaCl, dilute H^SO„ and MnOj.
yields aldehyde and chloral (Stadeler, A. 69,
332).— 6. Distillation with MnO^ and dilute

HjSO, yields aldehyde and COj.—7. Fuming
H^SOj gives methane disulphonic acid (Strecker,

A. 118, 291).— 8. Chromic acid mixture gives

acetic acid and CO, (Chapman a. Smith, S,

1867, 477).—9. KMnO, gives pyruvic acid.

—

10. FOlj acting on dry calcium lactate gives

chloro-propionyl chloride CH3.CHCl.COai
whence water forms a-chloro-propionio acid.

11. HIAq reduces it to propionic acid (Laute-

mann, A. 113, 217).— 12. A concentrated solu-

tion of potassium lactate submitted to electro-

lysis yields aldehyde and CO, (Eolbe, A. 113,

244 ; Brester, Z. 1866, 680).—13. Distillation

with quicklime yields alcohol: CjHgO,
= CO,-t-C,H,0(Hanriot, G. B. 101, 1156; Bl.

[2] 45, 80).—14. Heated at 170° in a stream of

gaseous H3r,orat 100° in sealed tubes with cone.

HBrAq, it yields a-bromo-propionic acid (EekulS,

^.130, 11).— 15. Bromine at 100° decomposes
lactic acid (Beils'tein, A. 120, 227). Br acting

on an ethereal solution of lactic acid forms tri-

bromo-pyruvic ether (Wiohelhaus, A. 143, 10;
Klimenko, /. E. 8, 125).—16. The dry distilla-

tion of calcium lactate produces CO^, ethylene,

propylene (Gossin, Bl. [2] 43, 49), acrylic acid,

phenol (?) (Glaus, A. 136, 287), and other pro-

ducts.—17. Distillation of calcium lactate with
soda-lime yields acetic, propionic, butyric,

hexoic, and other fatty acids. Heating calcium
lactate with KOH at 280° yields formic, acetic,

propionic, butyric, and oxalic acids (Hoppe-
Seyler, H. 3, 352).—18. Among the products
of the putrefactive fermentation of calcium
lactate are hydrogen, CO,, acetic, propionic,

butyric, and n-valeric acids and ethyl alcohol

(Pasteur, Bl. 1862, 52 ; Strecker, A. 92, 80

;

Fitz, B. 11, 1898; 12, 479; 13, 1309).—19.
Heating with m-amido-benzoic acid forms
CH3.CH(OH).CO.NH.C„H4.CO,H crystallising

from water in small prisms [162°] (Pellizzari,

'A. 232, 154), which at 240 forms an anhydride
CH3.CH

I

>N.C„H..CO,H. [243°]. The corre-

CO
spending acetyl derivative

CH3.CH(OAo).CO.NH.C„H4.C02H melts at 148°.

Estimation.—The substance, acidified with
H2SO4, is extracted vrith ether, the ethereal

solution evaporated, the residue treated with
water and the aqueous solution ppd. with lead
acetate and filtered. The filtrate is then ppd. with
alcoholic NH„ and the pp. of Pb30»2(CjH„0,)
washed with alcohol, dried, weighed, ignited,

and weighed again (Palm, Fr. 26, 33).

Salts.—The crystalline lactates do not
effloresce in the air, but give ofi water in vacuo.
They are not decomposed at 150°. They are

insoluble in ether and, for the most part, spar-

ingly soluble in cold water.—Ammonium salt
forms deliquescent prisms, and gives off NHj
when exposed to air.—KaA' (at 140°) : amor-
phous, deliquescent mass, y. sol. water and
alcohol, ppd. by ether from its alcoholic soiu-

tion.—NaAHjO, i.e. CH3.CH(0Na).C0,Na": ob-
tained by the action of sodium on the preceding
at 130°. Hard, deliquescent, brittle mass. De-
composed by cold water, with evolution of heat,

into NaOH and NaCaH^O,. Absorbs CO, from
the air, forming Na,CO, and sodic lactate.

Basic sodium lactate appears to dissolve without
decomposition in perfectly dry alcohol. With
Mel it gives Nal and CH,.CH(OMe).CO,Na
(Wislicenus, A. 125, 49).—Potassium salt
oryptallises with difficulty.-BaA',4aq (at 100°):
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largo oauliflower-Iike bundles ol reotangul&r
needles (Hans Meyer, B. 19, 2454). DeUques-
oent, V. sol. dilute alcohol, insol. absolute alcohol
and ether.—BaHjA'^ : crystals, v. sol. water.
Not altered by exposure to air. -CaA'j 6aq : small
white mammillated crystals (from water or al-
cohol). S. 10-5 in the cold. Extremely soluble
in boiling water. Sol. hot, nearly insol. cold,
alcohol. At 100° it becomes CaA'^, and at 280°
it is converted into CaC„H,Oj (Wurtz a. Friedel,
A. Ch. [3] 63, 134).—CaH^'< 3aq : crystals re-
sembhng wavellite ; sol. absolute alcohol (Engel-
hardt a. Maddrell, A. 63, 119).—CaK^A', : octa-
hedra. Deposits CaA'^ when dissolved in warm
water (Strecker, A. 91, 352).—CaNajA'j 2aq :

granules (S.).—CaClA'3aq: prisms, v. e. sol.

water (E. a. M.).-Ca3(CHO,)(C3HA)ei2l0aq:
from calcium chloride, formate, and lactate
(Bottinger, A. 188, 329). Long needles.—
SrA'jSaq: very soluble.—MgA'^ 3aq : prisms,
insol. alcohol, less soluble than the corresponding
sarcolaotate. S. 3-6 in the cold ; 16'7 at 100°.—
ALiA',; triolinio octahedra (Hans Meyer, B. 19,
2454).—ATNajA's 5aq : rectangular prisms and
tables.—PeA'j 3aq : small greenish crystals. S.
2-1 at 10° ; 8-5 at 100°. Insol. alcohol.—Ferric
lactate is a brown amorphous deliquescent
mass, T. sol. water.—MnA'2 3aq: amethyst-
coloured monoclinic crystals, m. sol. cold, v. sol.

hot, water.—CoA'2 3aq: peach-blossom coloured
needles, nearly insol. cold, m. sol. boiUng
water, insol. alcohoL—NiA'j 8aq : apple-green
needles.—ZnA'^Saq: shining crusts, or large
crystals irregularly grouped. S. 1-07 at 8°' (Buff,

A. 140, 160) ; 1-8 at 10° (Wislicenus, A. 126,

228) ; 1-9 at 15° (Strecker, A. 105, 316) ; 16-7 at
100°. Almost insol. alcohol, which partly con-
verts it into amorplious ZnA'^aq, which again
takes up 2aq when e.\posod to the air (Elimeuko,
J. B. 12, 98).—ZnA'.,N.,H,.—ZnA'JifaH, (Lut-
schak, B. 5, 30).-ZnNn.A'(2aq.—CdA',: small
needles. Anhydrous when deposited from a
boiling solution. Insol. alcohol. S. 10 in the
cold; 12-5 at 100°.—BiCJI„0„ (Bruning, .4, 104,

194).—CuA', 2aq : dark-blue monoclinic tables

(Schabns, J. 1854, 405). S. 16-7 in the cold;

45 at 100°. S. (alcohol) -9 in the cold; 4 at

78°. Decomposed at 200° giving aldehyde,

laotide, and 00^ (Engelhardt, A. 70, 249).—
CuOjHjOj : V. si. sol. water.—HgjA'j aq : rose-

coloured or crimson crystals, si. sol. water, ob-

tained by mixing the boiling solutions of mer-
curous nitrate and sodium lactate (E. a. M.)—
Prisms of the mercurous salt Hg^A', are also

formed by boiling aqueous lactic acid with HgO
(Briining).—SnCaH^Oj: crystalline powder, insol.

water. — PbA'^: gummy; v. sol. water. —
PbCjHjO, (Moldenhauer, A. 131, 333). —
PbjA'jOj aq : heavy granular pp., formed when
lactic acid is mixed with lead acetate

and alcoholic NH,.—UrOA': yellow crystal-

line crusts. — AgA'aq: silky needles. S. 5

in the cold. V. sol. hot, nearly insol. cold,

alcohol.
Nitroxyl derivative

CH,.CH(0N02).C0ja. S.G. ia 1-35. Formed
by dissolving lactic acid in a mixture of cono.

HNO3 and H..S04, and ppg. with water (Henry,

B. 3, 532). Thick oil. SI. sol. water, v. e. sol.

ether. Decomposes in the cold into HCy and

oxalic acid (Henry, B.12, 1837).

Acetyl derivative C^fOfi^.
CH3.CH(OAo).COjH. [167°] (Siegfried). Formed
by beating ethyl lactate with AcCl and saponify-

ing the product by heating it with water at 150°

for 3 hours (Ferkin, 2.1861, 166; Wislicenus,

A. 125, 60). Formed also by boiling a solution

of zino acetate and sarcolactate or lactate (Sieg-

fried, B. 22, 2715). Occurs in extract of meati
Thin needles, v. e. sol. water. Inactive. Vola-
tile with steam. Decomposed by long boiling

with water into acetic and lactic acids. Bases
quickly effect this decomposition. When first

prepared it is soluble in alcohol, but on keeping
it becomes insoluble in alcohol, does not then
melt below 300°, and is saponified with great
difficulty by alkalis. HI produces no /S-iodo-

propionio acid. — BaA'2 4aq: brittle gumlike
mass, V. sol. water, sol. alcohol.—Copper salt

:

amorphous deliquescent bluish-green mass.

—

ZnA',: gummy mass. Its solutions become
quickly acid, from conversion into acetic acid
and zinc lactate.

Benzoyl derivative C,gH,50, i.e.

0H3.CH(0Bz).C0,H. [112°]. S. -25 in the
cold. Obtained by heating lactic acid with
benzoic acid at 180° (Strecker, A. 80, 42 ; 91,

360). Formed also by the action of BzCl on
calcium lactate (Wislicenus, A. 133, 277). Tables
or needles ; m. sol. boiling water, v. sol. alcohol
and ether. Converted by boiling water into
benzoic and lactic acids. When recrystallised

from water benzoyl-lactic acid is always accom-
panied by an oily hydrate 0|„H,„04 aq, which in
dry air is slowly converted into the crystalline

acids.—BaA'2 6aq : thin six-sided plates.—AgA'.
Amide OjHjNOj i.e. CH,.CH(OH).CONHj.

[74°]. Obtained by the action of gaseous or
alcoholic NH, on lactide (Wurtz a.Friedel, A.Ch.
[3] 63, 103). Formed also by saturating ethyl
lactate with ammonia and allowing the liquid to

stand (Briining, A. 104, 197) ; and by heating
ammonium lactate in a slow current of dry NH3
at 130° (Engel, C. B. 98, 574). Small prisms, v.

sol. water and alcohol. Does not combine with
acids or bases, but is decomposed by them on
boiling into NH, and lactic acid.

Benzoyl derivative of the amide
CH3.CH(0Bz).C0NH,. [124°]. From benzoyl-
lactic ether and alcoholic NH3 (Wislicenus, A.
133, 257). White needles, may be sublimed ; si.

sol. water, v. sol. alcohol. Eesolved by boiling

EOH into lactic and benzoic acids and NH3.
Prolonged treatment with alcoholic NH3 forms
benzamide and lactamide.

Isomeride of the amide CjHjNOj.
Formed by heating ammonium lactate in a cur-

rent of dry NH3 at 100° (Engel, C. B. 98, 574).

Pale amber-coloured syrup. Decomposes at
200°. In contact with water it immediately
forms ammonium lactate.

Ethylamide CH3.CH(0H).C0.NHBt. [48°].

(200°). From lactide and NH^Et. Crystalline

(Wurtz a. Friedel, A. Ch. [3] 63, 110). Decom-
posed by alkalis into ethylamine and laotio

acid.

Anilide C^nMO, i.e.

CH3.CH(0H}.C0.NHPh. [58°]. Formed by
heating lactic ether with aniline at 150° (Leipen,
M. 9, 48). Colourless prisms; si. sol. water,
insol. ligroin, t. sol. ether, chloroform, and
alcohol
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o-Toluide Oj„H„NOj. [72°]. From o-

toluidine and lactic ether. Crystalline powder
(from benzene). Insol. ligroin (Leipen, M. 9,

50, 61).

p-Toluide CioHuNOj i.e.

CH,.CH(OH).CO.NHC,H,Me. [102°]. Fromp-
toluidine and ethyl-laotate. White needles. V.
si. sol. water.

Gyanamide CN.NH(C0.CH(0H).CH3).
Lacto-cyanamide. Formed by dissolving lao-

tide (20 g.) in a strong alcoholic solution of po-
tassio cyanide (16 g.), passing in COj to remove
free alkali and evaporating to crystallisation

(Mertens, J. pr. 125, 33). It forma a silver

derivative.

Methyl ether G^fi^Le.
CH,.CH(OH).COjMe. (145° i.V.). S.G. g 1-1180
(Schreiner, A. 197, 1 ; B. 12, 179). Colourless
neutral liquid. Combines with CaCl,. Is imme-
diately decomposed by water.

Ethyl ether CjHioO, i.e.

CH,.CH(OH).CO.^t. Ethyl lactate. (154-5°

i.V.). S.G. g 1-0546. Formed by distilling cal-

cium lactate with KEtSOj (Strecker, A. 81, 247

;

91, 355). Formed also by heating lactic acid
(dried at 145°) with alcohol (F. a. W.) and by
passing alcohol vapour into lactic acid at 175°

([Wislicenus, A. 125, 58). Colourless liquid,

immediately decomposed by water (Schreiner).

Forms with CaOl, the compound CaCIj4EtA'
crystallising in granules. Chloral gives a liquid

compound, whence phosphorus pentachloride
forms liquid CCla.CHCLO.CHMe.COjEt. S.G. ii

1-42 (Henry, Bull. Acad. Boy. Belg. [2] 37, No. 5).

Lactic ether is a weak hypnotic (Pellacani a.

Bertoni, C. G. 1887, 1149).

Acetyl derivative of the ethyl ether
CH3.CH(0Ae).C02Et. (177°) at 733 mm. V.D.
5-70 (calc. 5-54). S.G. if 1-046. From ethyl
lactate andAcCl (Wislicenus, A. 125, 58). Neu-
tral oil, gradually decomposed by water into

alcohol and CH,.CH(OAc).COjH. Miscible .with

alcohol and ether.

Benzoyl derivative of the ethyl ether
CHs.CH(OBz).CO.,Et. (288° cor.). From ethyl

lactate and BzCl at 100°, or from silver benzoyl-
lactate and EtI (Wislicenus, A. 133, 272). Oil,

miscible with alcohol and ether. Besolved by
water at 150° into lactic acid and benzoic ether.

Alcoholic NH, gives CH5.CH(OBz).CONH2.
NHroxyi derivative of the ethyl ether

OH3.CH(ON02).CO,Bt. (178°). S.G. M 1-153.

From ethyl lactate, HNOj, and H^SO^ (Henry,
B. 3, 532).

Butyryl derivative of the ethyl ether
GH3.CH(0.C,H„0).C0,Et. (208°). S.G. " 1-024.

From a-chloro-propionic ether and potassium
butyrate (Wurtz, A. 112, 235).

Isopropyl ether CH3.CH(OH).COa3Pr.
(167°) (Silva, Bl. [2] 17, 97).

Ethylidene ether CS,.CK<;^QQ^y.

(151°). Formed by heating lactic acid with
acetic aldehyde at 150° (Leipen, M. 9, 46).

Liquid, si. sol. water. Quickly decomposed by
hot water into its components.

Tri-chloro-ethylidene ether

CH,.CH<°(^;^CH.CCl3. [45°]. (223*).

Prepared by heating syrupy lactic acid with
excess of chloral for a short time at 150°, and

distilling the product with steam (Wallach, A,
193, 1). Colourless crystals, readily sol. alcohol,

ether, and CS^, insol, water.

Methyl derivative C,HgO, i.e.

CH,.CH(OMe).COjH. The Na salt is formed,
together with the methyl ether, by treating

CH3.CH(0Na)C0eNa with Mel. The free acid

is a syrup, volatUe with steam. It forms an
amorphous silver salt O^HjAgOj, v. sol. water.

Methyl ether of the methyl derivative
CsHi.Oj i.e. CH3.CH(0Me).C0,Me. (135°-138°)

(Markownikoff a. Krestownikoff, A. 208, 343).

From basic sodium lactate CH3.CH(ONa).C02Na
and Mel (Wislicenus, A. 125, 53).

Ethylether of the methyl derivative
C„H,A*-e- CH3.CH(0Me).C0^t. (135-5° i.V.).

S.G. g -9906. From a-bromo-propionic ether and
NaOMe (Schreiner, A. 197,1). Colourless liquid,

nearly insol. water.

Ethyl derivative C^B.,fi,i.e.

CH3.CH(0Et).C0jH. Ethyl-lactic acid. (195°-

198°). Obtained by decomposing its ether

CHs.0H(OEt).C02Et with caustic potash or

lime. Formed also, together with CHsI, and
acrylic acid, by the action of NaOEt on iodo-

form (Butlerow, A. 114, 206; 118, 325; Bl.

1861, 9). Liquid, partly decompbsed by distil'

lation. Miscible with water, alcohol, and ether,

but separated from its aqueous solution by OaCl,
or Na^SO^. Decomposes carbonates. Alkalis do
not convert it into lactic acid and alcohol. When
heated with cone. HIAq there is formed lactic

acid and EtI.

Salts.— CaA'22aq: flat prisma, v.sol. water.

—AgA' : bunches of slender silky needles (from
hot water).

Ethyl ether of the ethyl derivative
C,H„0, i.e. CH3.CH(0Bt).C0jEt. (155° i.V.)

(Schreiner, B. 12, 179). S.G. g -9498. V.D,
5-05 (calc. 5'06). Formed by the action of

NaOEt on a-chloro-propionic ether (Wurtz,
A. Ch. [3] 59, 169). Formed also by treating

lactic ether with sodium and EtI (Wurtz a.

Friedel, A. Oh. [3] 63, 103). Also from silver

ethyl-lactate and Btl. Colourless liquid, nearly

insol. water, sol. alchohol and ether. Alkalis

convert it into alcohol and ethyl-lactic acid.

Amide of the ethyl derivative
CH,.CH(OEt).0ONHj. Lactamethane. [63°].

(219°). Formed by aUowing CH3.CH(0Et).C0.^t
to stand a few days with aqueous NH, (Wurtz,
A. Ch. [3] 59, 174). Broad plates, sol. water,

alcohol, and ether. Decomposed by distillation

with potash into NH, and lactic acid.

Phenyl derivative CH3.CH(0Ph).C0,H.
Phenoxy-propionic acid. [113°]. Formed from
a-chloro-propionic acid (25 g.), strong caustic

soda (to neutralisation), and sodic phenylate

(24 g.). The liquid is evaporated till it becomes
thick, dissolved in water, and treated with HCl
^L. Saarbach, /. pr. 129, 152). Glassy needles

(from water). SI. sol. cold water, volatile with
steam, v. sol. hot water, alcohol, and ether.

Aqueous solutions give a yellow pp. with FeOls.

Its salts are Soluble in water.—NaA'. Exhibits
rotatory action while dissolving in water. Deli-

quescent.—KA' 1Jaq at 130°.—CaA'j 2aq.—AgA'

:

sharp needles, blackened by light.

Ethyl ether of the pheny.} derivative
EtA'. (244°). S.G.ia 1-360. Formed when an
alcoholic solution of the acid is allowed to stand-
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More rapidly by passing HCl into such a solu-
tion.

Amide of the phenyl derivative
OH3.CH(OPh).OONH2. [130°]. Formed from
the ether by aqueous ammonia. Crystallises

from hot water in long needles. V. sol. alcohol
and ether. Dissolves in hot HCl, on cooling
crystals of the hydrochloride of the amide
separate.

Bromo -phenyl derivative
CHj.CH(OCjHjBr) .CO^H. Bromo-phenoxy-piv-
picmie acid. [106'']. Formed by the action of

bromine water on a solution of phenylated lactic

acid. Crystallised from alcohol. V. sol. alcohol

and ether, si. sol. water. Boiling aqueous NaOH
cannot turn out the bromine, hence Br is in the

benzene nucleus (Saarbach, j.pr. [2] 21, 157).

—

NaA'. Deliquescent needles.

Thymyl derivative
08H,PrMe.O.CHMe.CO2H. Formed by heating
thymol with o-ohloro-propionie acid in presence
of a 50 p.c. solution of KOH, acidifying with
HCl, and adding ammonium carbonate (Scichi-

lone, O. 12, 48). The acid from synthetical

thymol crystallises in prisms [74°], v. sol. alco-

hol, ether, and chloroform. The acid from
natural thymol crystallises in needles [48°], and
forms very soluble and amorphous Ba and Ag
salts.

p-Bemyl-phenyl derivative
C^5.0Hj.C,H,.0.CHMe.00jH. [102°]. From
p-benzyl-phenol, KOH, and a-ohloro-propionio

acid (Mazzara, G. 12, 264).

Benzyl-p-tolyl derivative
C,H,.CH,.CaH3Me.0.CHMe.C0^H. [llS"].

Formed in like manner (Mazzara). Small crys-

tals, si. sol. water, v. sol. alcohol and ether. Its

solutions give a yellow turbidity with ferric

salts and crystalline pps. with lead acetate and
AgNO,.

Allophanyl derivative
NHj.CO.NH.C0.O.CHMe.C0jH. [190°]. Formed
by passing gaseous cyanic acid into an ethereal

solution of lactic ether and saponifying the result-

ing allophanyl-lactio ether with cone. HClAq at

100° (Traube, B. 22, 1572). Minute colourless

needles, m. sol. cold, v. e. sol. boiling, alcohol

or water. When heated above 190° it splits up

into lactic and cyanic acids.—AgA' : white

powder, decomposed by boiling water.—PbA'^

:

crystalline pp.
Ethyl ether of the allophanyl deri-

vative EtA'. [170°]. Colourless needles, v.

sol. hot alcohol and hot water, v. si. sol. ether.

Decomposed by alkalis into CO,, ammonia,

alcohol, and lactic acid. Ammonia yields

biuret.

JsoamyletherOs^j,A.'. [131°].

Monobasic anhydride
C^,A »•«• CH,.CH{OH).CO.O.CHMe.CO,H.

Dilactio acid. Formed when aqueous lactic

acid is left for several months over sulphuric

acid in vacuo (Wislioenus, A. 164, 181). Eo-

quires % mol. of KOH for each mol. of OjHijOj

to neutralise it, but the neutral solution gradu-

ally becomes acid from liberation of free lactic

acid, potassium lactate being also formed. By
heating lactic acid at 140° this anhydride is

formed together with lactido. It may also be

formed from a-bromo-propionic acid and potas-

sium lactate (Briiggen, Z. 1869, 338). Itforips

yoii. III.

amorphous Mg and Oa salts. The ethyl ether
CH,.CH(0H).C0.0.CHMe.C02Bt (o. 235°). S.G.
- 1'134 is formed by the action of ohloro-pro-

pionic ether on potassium lactate (Wurtz a.

Friedel, A. Oh. [3] 63, 112). It is decomposed
when heated with water into lactic acid and
alcohol.

Di-ethyl ether of the di-hasic anhy-
dride C,oH„Os i.e. (CHa.0H(C0jEt))j0 or

CH3.CH(0Et).C0.0.CHMe.C02Et. (190° in
vaciio). Formed by treating o-chloro-propionio

ether with CH,.0H(0Na).C0jBt at 115° (Brug-
gen, A. 148, 224). Scarcely attacked by cone.

KOHAq. Alcoholic KOH gives lactic acid and
ethyl-lactic acid. NHj in ether forms an oily

amide OgHjsNO,, decomposed by KOH giving
lactic and ethyl-lactic acids.

Neutral anhydride O^'B^O^i.e.

0H3.CH<;q^^>CH.CH3. LacUde. [124-6°].

(255°). V,D. 4-81 (calo. 4-96) (Henry, B.
7, 753). Formed by the dry distillation of lactic

acid (Gay-Lussac a. Pelouze, A. 7, 43 ; Pelouze,
A. 53, 116 ; Engelhardt, A. 70, 243 ; Wurtz a.

Friedel, A. Ch. [3] 63, 101). Prepared by pass-
ing dry air through lactic acid at 150° (Wisli-

oenus, A. 167, 318). Monoolinic tables (from
alcohol). May be sublimed. V. si. sol. hot
water, but gradually converted thereby into

lactic acid. Bases quickly convert it into
lactic acid. Ammonia gives lactamide. Ethyl-
amine gives the ethylamide of lactic acid.

0H3.CH(0Bt).C02Et forms a compound C.sHjjO,
(270°) decomposed by potash into alcohol and
lactic acid.

Nitrile C3H5NO i.e. OH,.CH(OH).ON.
Aldehyde cyanhydrin. (183°). Formed in the
cold by allowing a mixture of aldehyde (1 mol.)
and anhydrous HCy to stand for 9 days (Max-
well Simpson a. Gautier, Bl. [2] 8, 277).
Liquid, not solidified at —21°. Partially de-

composed into its components by distillation.

Miscible with water, alcohol, and ether.

Aqueous KOH forms KCy and aldehyde (or

aldehyde-resin). Cone. HClAq acts violently

upon it ; at 0° the products are lactic acid and
NH,C1.

Sarcolactic acid CjHsO, i.e.

CH3.CH(0H).C02H. Pa/ralactic acid (Heintz,

P. 75, 391). [a]D = 3-5°. Occurs in muscular
tissue, thymus and thyroid gland, urine after

much exercise, spleen, lymphatic glands, and in

pig's bile (Liebig, A. 62, 278, 326 ; Wislicenus,

A. 167, 302 ; Strecker, A. 123, 354 ; Colasanti a.

MosoatelU, ^. 12, 416 ;-G. 17, 548; 18, 548;
Marceuse, B.C. 1887, 92 ; Nebelthau, Zeit. Biol.

25, 123; Hirschler, H. 11, 41; Gleiss, Pf. 41,

69). Sarcolactic acid is absent from living

blood, but occurs in blood after death (Salomon,
Virchow^s Archiv, 113, 356; cf. Berlinerblan,

C. C. 1888, 757; Vissokovitch, C. C. 1888,

117). Sarcolactic acid may occur sometimes
along with ordinary lactic acid as a product of

fermentation (Maly, B. 7, 1567). Its presence

is then due to micrococcus acidi paralactici,

which can convert glucose into sarcolactic acid

(Nencki a. Sieber, M. 10, 532). Sarcolactic acid

is formed in the fermentation of inosite by
cheese (Helger, A. 160, 336). It is 'also

formed by the action of nitrous acid on tlia

amido-propionamide present in urine. A dextro-



114 LACTIC ACID.

rotatory lactic acid is formed by the action o£

PemoUUum glaucum on ordinary ammonium
lactate (Lewkovitch, B. 16, 2720).

Preparation,—1. Chopped flesh is exhausted
with cold water ; the extract mixed with baryta-

water ; the albumen coagulated by boiling and
removed by filtration ; and the clear liquid con-

centrated by evaporation. Sulphuric acid is

added to the syrupy residue, and it is shaken
with ether, which leaves sarcolactic acid when
evaporated.—2. Extract of meat (1 pt.) is dis-

solved in warm water (4 pts.) and ppd. with 90
p.o. alcohol. The filtrate is evaporated to a
syrup, mixed with 4 pts. of alcohol, filtered,

evaporated, acidified by HjSOj and extracted
with ether (Klimenko, J. JR. 12, 17 ; Bl. [2] 34,

321).

Properties.—Dextrorotatory syrup, forming
Itevorotatory salts. Kesembles ordinary lactic

acid in its reactions. In a dry atmosphere it

changes in the cold to a lisvorotatory anhy-
dride [a]D = 0.-86°. At 140° it forms ordinary
lactide, whence water produces ordinary inactive

lactic acid (Strecker, A. 105, 313).

Beactions.—1. Hot dilute suVpJvwric acid
splits it up into formic acid and aldehyde.—2,

Chromic acid mixture gives COj and acetic

acid.

Salts.—CaA'j4aq (Engelhardt, A. 65, 359).

S. 8 in the cold. Y. sol. boiling water and al-

cohol.— CaA'2 Sag changes into CaA', 5aq on re-

crystallisation.—MgA'j4aq. More soluble in

water and alcohol than ordinary magnesium
lactate.—NiA'jSaq.— ZnA'2 2aq. Forms more
distinct crystals than ordinary zinc lactate. S.

(of ZnA'2 2aq) 5-7 at 14-5°
; the solubility of or-

dinary zino lactate being 1-7 (Wislicenus). S.

(98 p.c. alcohol) -104.—ZnA'^ 3aq. Ppd. by
adding alcohol to an aqueous solution of the

zino salt.—AgA' ^aq : flat needles.

EtJiyl ether MA.'. [o]b=-14-2^ From
the silver salt and EtI (Klimenko).

Chloro-lactic acid v. Chlobo-oxy-fhopionic

ACID.

Chloride of lactic acid v. Chloride of a-

Chlobo-pkopionio acid.

IiACIIDE V. Neut/ral anhydride of Laotio
ACID.

LACTIM. A compound of the form
.C.OH

R"<
II

(Baeyer, B. 15, 2093).

\n
lACTIMIDE C3H5NO i.e.

CH3.CH<^g>. [275°]. Produced together

with ethylamine and COj by heating alanine in

dry HCl at 190° as long as water comes off

(Preu, A. 134, 372). The brown amorphous
product is treated with lead hydroxide and H,S
and recrystallised from alcohol. Colourless

needles ; may be sublimed. V. sol. water and
alcohol. Has a bitter taste. Its solution does

not dissolve Ag^O or give a pp. with ZnCl, or

AgNO,.
lACTO-ALBTTMEN v. Milk.
LACTO-ALBUMOSE v. Milk.
lACTO-BIOKIC ACID. O.^H^^Ou. Formed

by treating a solution of milk sugar (1 pt.) in

water (7 pts.) vsdth bromine (1 pt.) at ordinary
temperatures for some days ; the bromine is next
removed bjf u stream of ^ir fmd H^S ; the I{Br js

removed with white lead followed by AgjO and
the metals with HjS ; on treating the syrup so

obtained with glacial acetic acid the lacto-bionio

acid is left. The product is purified by conver-
sion into lead salt, with specially prepared ba^io

lead acetate, and decomposition of the same with
H^S (Emil Fischer a. Jacob Meyer, i?. 22, 862).

Colourless syrup of strong acid reaction, \. sol.

"Vvater, v. si. sol. alcohol, insol. ether. Shows no
tendency to crystallise. Does not reduce alka-

line copper solutions even on boiling. On warm-
ing a short time with dilute mineral acids it splits

up into galactose and gluconic acid.

C,„H„20,., + H,0 = CjHijOj + CsH,,0,.
lAOTOdYANAMIDE v. Laoiio acid, p. 112.

LACTONES. Anhydrides of oxy-acids formed
by elimination of water between the hydroxyl
and carboxyl groups, both being in the same
carbon chain. The name is derived from
lactide which, until its vapour density had been

determined, was written CH3.0H<^j5x]>, Lao-

tones are usually derived from 7- or from S- oxy-

acids. The formula R"E,'C<[^^^^^«> re-

presents a 7-lactone, while

B"E'C <^ Q^^^''>CHj is a S-laotone (Fittig, A.

200, 21 ; 208^ 67 ; 216, 52).

Formatim.—1. 7-Oxy-acids split up in the
cold, and immediately on heating their aqueous
solution into water and a 7-laotone.—2. Formed
by boiling their oarboxylic acids with dilute

H,,SO, (Erdmann,.4. 228, 176).—3. From ethers

of 7-oxy-acids on distillation, alcohol being split

ofE, e.g. oxy-iso-caproic ether (Bredt), oxy-valeric
ether (Kissling).—4. From unsaturated acids

{v.A.22T,6,2&),e.g.:

CHj:CH.CH(COjH)j=COj+
| |

p CO
Properties.—Volatile liquids, neutral to lit-

mus. Volatile with steam.

Beactions.— 1. 7-Lactones do not take up
water to form an oxy-acid by mere boiling. On
the other hand most 5-lactoues in presence of

water, cold or hot, are partially converted into

acid, and tend to assume equilibrium with
65 p.c. of lactone to 35 p.c. of acid (Fittig a.

Wolff, A. 216, 137 ; Hantzsch, A. 222, 28).—
2. All lactones are converted into salts ol

the corresponding oxy-aoids by boiling with
aqueous solutions of alkalis, alkaline earths, and
sometimes even with CaCOs (Fittig, A. 208, 116).

3. All lactones form compounds with NHj,
which easily split up into their components
(Wolff, A. 229, 278). These compounds are pro-

bably acid amides.—4. No lactone at present

I

known reacts with hydroxylamine, but a few

!
aromatic lactones readily react with phenyl-
hydrazine {e.g. phthalide). Hence the fact of an
oxygen compound reacting with phenyl-hydraz-
ine cannot be taken (as previously assumed) as

a proof of its aldehydic or ketonic nature. This
can only be proved by its behaviour towards
hydroxylamine (V. Meyer a. Miinohmeyer, B. 19,

1706). The compound formed with phthalide
appears to be HO.CHj.CjHj.CO.N^H^h being

formed by direct addition (Wislicenus, B. 20,

401).—6. Lactones (1 mol ) appear to react

w|^h ox^lip etber (1 mol.) in presence pi NqOBt
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(liaol.). Phthalide gives O^HiA [122°] and
valorolaotone also gives a crystalline compound
(WisUcenus, B. 20, 2061).

Lactones are for the most part described in
this Dictionary under the oxy-aoids of which
they are the anhydrides.

LACTONIC ACID v. Gaiactonic Aom.
Lactonic acids. Acids which are at the same

time lactones. When warmed with alkalis they
give rise by assimilation of water to acids of
higher basicity.

LACTONIXBILE v. Nitrile of Lactic acid.

LACTO-PKOTEIH v. Milk.
LACTOSE or Milk sugar v. Sugae and Milk.
LiCTOSIN CsbHsAi- Occurs in the roots

of all the caryopliyllaceiB, being most conve-
niently obtained from SUe7ie vulgaris (A. Meyer,
B. 17,'685). White amorphous powder (anhydr.),

Md=+168; or small glistening crystals

( + H20),[a]o= +211-7. It forms gummy solu-
tions with water, but is sparingly soluble in
alcohol. The aqueous solution of the crystal-
lised laetosin gives no pps. with neutral or basic
lead acetate, although a pp. is produced by lead
acetate and NH3. Fehling's solution is not re-

duced on short boiling. By boiling with dilute

HjSO, it is inverted into lactose and a new
sugar.

LACTirCASnjM. A brownish viscid sub-
stance obtained by evaporating juice which
exudes from incisions in the leaves and stem of

certain species of lettuce, especially Lactiica
virosa. It has an odour resembling opium and
acts as a narcotic. According to Ludwig (Ar.

Ph. [2] 7, 129) it contains (50 p.c. of) ' lactucone

'

C^HajOj, a crystalline substance [Io0'-1GQ°]
soluble in boiling alcohol, 'lactucic acid,' lacta-

cin, a wax, and oxalic acid. According to Hesse
{A. 234, 243) lactucarium contains the acetyl

derivatives of (a)- and (3)-lactucerol.

lACTUCEBIN C„H„,03 (L.), or C,,H,,0, (K.),

or OssHjA (H.). Lactucone. [210°]. Obtained
by washing lactucarium with benzene and ex-

tracting the residue with boiling alcohol ; the

crystals obtained may be purified by shaking
their ethereal solution with aqueous EOH, and
ppg. by the addition of alcohol and water (Le-

noir, A. 60, 83 ; Kassner, A. 238, 220). Lactu-
cerin so prepared forms minute white needles

[200°], but after sublimation in CO, it melts at

210°. On fusion with KOH it gives lactucol

G„H„0, hydrogen, and acetic acid. It is dextro-

rotatory. According to Hesse, lactucerin consists

of the mono-acetyl derivatives of (o)- and (/3)-

lactucerol. From the milk juice of lactuca,

canadensis, by crystallising from hot alcohol.

Flowers (Ph. [3] 10, 44) obtained a ' lactucerin

'

[89°] crystallising in colourless needles.

lactucone C,4Hj,0(?). [296°]. Microscopic

needles. Insoluble in water, difficultly soluble

in alcohol. Occurs in French lactucarium from

Lactuca altissima, from which it is extracted

with 90 p.c. alcohol. Acetic anhydride does not

act upon it even at 200°. By distillation with

PjS, it gave a hydrocarbon of the constitution

OnHjj, boiling between 247°-252° (Franchimont,

B. 12, 10).

Lactucol O.AoO. [162°]. Obtained by

fusing lactucerin with KOH (Kassner, A. 233,

4). Needles. Dextrorotatory; [o]d = 46°.

4.eetyl derivative C„H,^oO, [200°J.

Like lactucol and lactucerin its solutions in

ether, chloroform, and OS, are dextrorotatory

;

[«]d = 68°.

(o).LACTTJCEKOL 0,5H,„0j. [166°-181°].

Obtained by exhausting lactucarium with ligroin

and extracting the residue with alcohol. The
crystals so obtained are saponified by alcoholic

potash, and the product ppd. with water. The
pp. is recrystalHsed from alcohol, from which
(a)-laotuoerol separates first (Hesse, A. 234, 245;
244, 208).

Properties.—Crystallises from 90 p.c. alcohol

in silky needles (containing 2aq). From chloro-

form or ether it separates in anhydrous crystals.

Insol. water and alkalis. It melts at 162°, but
after purification by conversion into its di-aoetyl

derivative and saponification of the product its

melting-point is higher. Cone. H2SO4 colours its

solution in chloroform red. It absorbs Br with
evolution of HBr. It is dextrorotatory ; in a 2-3

p.c. solution in chloroform [a]|, = 76'2 at 15°. It

may be distilled in a current of CO,.
Acetyl derivative OsjHsgAcO. [202°-

207°]. Occurs in lactucarium, and is formed by
heating (o)-lactucerolfor a short time withACjO
at 80° . Small plates, m. sol. cold alcohol, v. sol.

ether. Dextrorotatory.

Di-acetyl derivative CjjHjgAcjO. [198°-

200°]. From (a)-lactucerol and Ac^O by boiling

for 2 hours. Satiny plates. In a 1 p.c. solution

in chloroform [o]d = 63-6 at 15°.

Di-propionyl derivative
0aeB..JC.,Hfl).fl2. [152=J. Minute needles (from
alcohol), V. e. sol. CHCI3 and ether.

Di-benzoyl derivative OssHsjBzjOj
[156°] . White crystals, insol. water, v. sol. ether

alid chloroform, si. sol. alcohol. Saponified by
alcoholic potash.

(i8)-Lactucerol OssHroOa. [a]D = 38 at 15° in

a 4 p.c. solution in chloroform. Occurs as a
mono-acetyl derivative in lactucarium, and se-

parated from its (o).isomeride by crystallisation

from alcohol. Long silvery needles (from ether

or chloroform). Separates from alcohol as a

gelatinous mass (containing 2aq). More soluble

in alcohol, and less dextrorotatory than its iso-

meride.
Acetyl derivative G,^^kofi. [230°].

Plates (from alcohol). Less sol. alcohol and
ligroin Jian its isoraeride.

LACTUCIC ACID. Obtained from the juice

of Lactuca canadensis after separating ' lactu-

cerin,' adding water, ppg. with lead acetate,

decomposing the lead salt with H.^S and evapo-
rating (Flowers, Ph. [3] 10, 44). Brownish-green
amorphous substance, with acrid, bitter taste.

Sol. alcohol, insol. petroleum spirit, ether, and
chloroform. Ludwig (J. 1847, 824) and Walz
(N. Jahr. Pharm. 15, 118) obtained a substance
(CjjHjsOjg ?) called lactucic acid by triturating

lactucarium (Ipt.) with dilute HjSOi (Ipt.),

adding alcohol (5 pts. of 84 p.c), filtering, shak-
ing the filtrate with slaked lime, decolourising
with animal charcoal, evaporating, and crystal-

lising the residue from boiling water. Light
yellow amorphous mass, gradually becoming
crystalline. Its solutions are coloured wine-red
by alkalis, and reduce boiling Fehling's solution.

LACTTTCIN 0„H,,0„ or C«H,A or 0,^,0^.
\i. 1'2S in the cold. Occurs in the juice of com-
mon lettuce (Lactmca salAoa) and of Lactuca
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attissJma (Aubergier, B. J. 24, 522 ; A. 44, 299

;

Walz, A. 32, 85; N. Jahr. Pharm. 15, 118;
Ludwig a. Kromayer, Ar. Ph. [2] 111, 1 ; Kro-
mayer, Ar. Ph. [2] 105, 3 ; Buchner, Rep. Pharm.
48, 1 ; Flowers, Ph. [3] 10, 44). ebtained by
macerating the dried juice with hot water (l^pt.)

for four days, pressing the mass, boiling the
residue with water, and ppg. the filtrate with
lead Bubaeetate, removing excess of lead from
the filtrate by H^S, and evaporating. Pearly
scales (from alcohol). M. sol. alcohol and
HOAo, si. sol. ether. Cone. HNO3 turns it

brown. Its solutions are not ppd. by ordinary
reagents.

LACTTJCOMCSIN 0„H,^Oj,. An amorphous
very bitter substance which remains in the
mother-liquor in the preparation of lactuciu

(Kromayer, Die Bitterstoffe, 1861 ; Flowers, Ph.
[3] 10, 222). Sol. water and alcohol, its solu-

tions not being ppd. by lead salts.

LACTUBAMIC ACID v. Ubamido-peopionio
ACID.

lAGIYL CHLOBIDH: is the chlonde of

r-Okloro-peopionio aoid.

lACTYL-THIO-TTEEA .NH.CH.CH,
CS<

I

From thio-nrea and a-chloro-propiouio ether at
100° (Freytag, J.pr. [2] 20, 880). Crystalline.

laCTYL-UBEA O^HeNoOj i.e.

NH.CH.CHj
C0<' ] . Methyl-hydantcUCn. [140°]

NH.CO
(H.) ; [145°] (Ureoh, B. 6, 1113). Formed by treat-

ing aldehyde-ammonia with crude KCy and hy-
drochloric aoid CHaCH(0H)NH2 -t-HON + HCNO
=NH5-^C,H,N^0J (Heintz,^. 169, 120). Formed
also by heating uramido-propionio acid. Prisms,

or caulifiower-like tufts (containing aq) ; v. sol.

water and alcohol, nearly insol. ether. May be
sublimed. Tastes bitter. Neutral in reaction.

Boiling baryta water converts it into uramido-
propionic acid. Heating with barium hydrate at
100°-140° gives alanine. Pure HNO3 gives a
quantitative yield of a nitro- derivative, but no gas
is evolved (Franehimont, B. T. C. 6, 217).—
AgCjHjNjOg, formed by treating lactyl-urea with
moist kgfi. Insol. water, sol. NH^Aq. Ppd. as

a white powder by adding HNO, to its ammo-
niacal solution.

L^VULAN OsH,„0,- [250°]. [a]D=-221<>.
Occurs in an impure condition in the residues

obtained from desugarising molasses by Steffen's

process (Lippmann, B. 14, 1509). White amor-
phous powder. Sol. hot water, the solution

gelatinises on cooling. Bylong boiling it becomes
much more soluble and loses its power of gela-

tinising. Insol. alcohol. It does not reduce
Fehling's solution but produces a blue pp. By
HNO, it is oxidised to mucio acid. Dilute

H2SO4 at 120° converts it into levulose.

laiVULIN C,jHj„0,„ (dried at 110°). A sub-
stance resembling dextrin, contained in the juice

of the tubers of the Jerusalem artichoke (HeUan-
thus tuberosus) and of DahUa variabilis, and
in oak bark ( Ville a. Joulie, Bl. [2] 7, 262 ; Popp,
A. 156, 181 ; Dieck a. Tollens, A. 198, 228 ; B.C.
1879, 275 ; Etti, B. 14, 1826 ; Lefrane, J. Ph.
[5] 2, 216; Eeidemeister, /. Th. 1881, 68). Pre-
pared by ppg. the juice of artichokes with lead

acetate, filter^ig, removing excess of le»d by

EjS, neutralising with MgOO,, filtering and
evaporating. The residue is extracted with
alcohol, until it is optically inactive. It is then
extracted with absolute alcohol, which leaves

inulin undissolved, and ppd. with ether.

Properties.—^Amorphous deliquescent mass

;

optically inactive, but becomes lasvorotatory on
boiling with dilute HCl, being split up intc

lasvulose and glucose. V. sol. water and dilute

alcohol, si. sol. absolute alcohol, insol. ether.

Has an insipid taste. Turns brown at 140°

forming caramel. Not ppd. by lead subacetate.

Beduces Fehling's solution after long boUing.

Dilute HNO, gives oxalic acid and saccharic

acid. Alkalis do not turn it brown. First

hydrolysed by yeast and then undergoes alco-

holic fermentation. Lsevulin prevents the ppn.
of ferric and cuprio salts by alkalis. AgNO, gives

a white pp. blackened on heating.—KjCjjHisO,,,:

ppd. by adding alcoholic KOH to its alcoholio

solution.—Ba^Cj^HigOig aq : amorphous. -' ^

PbjOijHijOio aq : amorphous
;

ppd. by adding
an alcoholic solution of lead subacetate to an
alcoholic solution of lajvulin.

L^VULINIC ACID V. jS-AoETYli-Pitopiomt

AOID.

Ii^SVirLOSE V. SuQAB.
LANTHANUM. La. At. w. 138-2. Mol. w.

unknown. S.G. 6-163. Melts between M.P.
of Sb (450°) and that of Ag (950°) (Hillebrand a.

Norton, P. 156, 4B6). S.H. -04485 (H. a. N., P.
158, 71). S.V.S. 22-4. Chief lines in emission-

spectrum 5183, 4921, 4920 in the green ; 4824,

4655, 4558 in the blue ; 4522, 4830, 4268 in the

indigo ; 4238, 4196, 4086, 4077 in the violet

(JhaUn). In 1803 Elaproth separated a new
earth from a Swedish mineral ; the earth was
examined by Hisinger and Berzelius and
called by them ceria (from the planet Ceres

then recently discovered). In 1839 Mpsander
showed that ceria contained two oxides (P. 46,

648) : the name ceria was retained for one,

and the other was given the name lanthana
(kavedvetv = to be concealed). In 1841 Mo-
sander discovered that lanthana was a mixture
of two oxides {v. P. 60, 297) ; one of these he
called lanthana and the other didymia {SlSv/uis

= twofold).

Occurrence.—^As silicate, with silicates of Ce
and Di, in cerite, gadolinite, orthite, &o. (Bam-
melsberg, P. 107, 631). Lanthanite, from
Bethlehem in Pennsylvania, U.S., is a car-

bonate of La and Di (Lawrence Smith, Am. S.

[2] 18, 378). La-containing minerals occur in

small quantities in a few localities.

Preparation.—The mixed oxides of Ce, La,

and Di are separated from cerite by treatment

with HaSO,, &o., as described under Cekium
(vol. i. p. 723) ; the oxides are dissolved in

HNOjAq, the solution is evaporated to dryness

the residue is heated to full redness until pale

yellow, and then treated with boiling dilute

HNO^Aq in which nitrates of La and Di dissolve

while basic Ce nitrate remains insoluble. There
are various ways of separating La from Di in

the nitric acid solution. The hydrated. oxides
may be obtained by ppn. with NH,Aq; the

pp. is dissolved in H^SO^Aq, and the mixed
sulphates are obtained by crystallisation; the
sulphates are dried and powdered ; 1 part is

cUgsolved in small successive portions in 6 parte
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Wfttof at i'S"; the solutionis then heated to
t. 40° when Laa(SO,)j separates nearly free from
Dii(S04),. The La,(S0,)3.may be purified by
re-solution in ice-cold -water and heating to 40°,

the operations being repeated until the sulphate
is perfectly white and shows no Di lines in the
spectrnm. Or the solution of Laj(S04)3 may be
ppd. by oxalic acid, the pp. strongly heated,
dissolved in HNOjAq, and fractionally ppd. by
NHjAq; the ppn. must be effected from very
dilute solutions by means of very dilute NH^Aq

;

the first third of the pp. contains most of the
Di oaide ; ppn. is continued so long as the pp.
shows Di lines in the spectrum. This method
gives good results when comparatively much
La is present (Mosander, 2.C.; Bunsen a. Jegel, P.
155, 377), but it is slow andlaborions. Marignao
{J. pr. 4S, 406) adds excess of HNOjAq to the
solution of the nitrates of La and Di, heats, and
adds oxalic acid ; the pp. dissolves ; when crys-

tallisation begins the solution is allowed to cool,

and is then poured off from the pp. which is

rich in Di oxalate ; these operations are repeated

;

a very acid solution of La salt is finally obtained
from which NHjAq ppts. Ija..J[is.xHfi. This
method is recommended when much Di is

present with little La.
The method of Von Welsbach {Sitz. W. 92

[2nd part], 317) was found very good by Bobin-
son (priv. comm.). A large quantity of the mixed
nitrates of Ce and La obtained from cerite after

separating basic Ce nitrate (v. vol. i. p. 723) is

mixed with the necessary quantity of NH^NOj,
about ^th part cone. HNO,Aq is added, and the

liquid is evaporated until small crystals appear
on the surface, a little water is then added, and
crystallisation is allowed to proceed for about
24 hours ; the crystals are drained and washed
with a little HNOjAq which is added to the

mother-liquor ; the mother-liquor is evaporated

and crystallised ; the liquor from this is again

evaporated, and so on until 6-8 fractions are

obtained. The first fraction contains almost all

the La. By fractionating the middle fraction,

placing the first fractional pp. in the former first

fraction, and repeating this process a few times,

pure La(N03)a is obtained. For other methods

of separating La salts from salts of Ce and Di

V. Hermann, J.pr.«i, 385 ; Erk, Z. [2] 7, 100

;

Cleve, Bl. [2] 21, 196, 246.

La^Clj is obtained by dissolving the pp. of

li&.flyXR.p (obtained as described above) in

HClAq, adding NH4C1, evaporating to dryness,

and heating strongly in a covered crucible. By
reducing LajClj by heating with K and wash-

ing out KCl in alcohol, metaUio La is obtained.

HiUebrand a. Norton obtained approximately

pure La by electrolysing LajCl, covered with a

fused mixture of KCl and NaCl, using a thick

iron wire as negative electrode and a battery of

4 Bunsen's cells (P. 156, 466 ; c/. Bunsen, P.

155, 633).

PrcyperUes and Seactions.—White metal;

fairly malleable and ductUe ; rather harder than

Ce. Oxidises rapidly in dry air, but burns only

at temperature considerably higher than that

at which Ce burns. Decomposes cold water

slowly, hot water rapidly. Easily dissolved

by acids, including cold cone. HNO,, which

scarcely acts on Ce.

The atomic weight of La has been deter-

mined (1) by converting the oxide into the sul-

phate and vice versd (Bammelsberg, P. 55, 65

;

Marignao, A. Oh. [3] 27, 228 ; [4] 30, 07 ; Holz-

manu, J. pr. 75, 348 ; Czudnowicz, j.pr. 80, 33 ;

Hermann, J. pr. 82, 395 ; Zsohiesohe, J. pr. 104,

174 ; Erk, Z. [2] 7, 106 ; Cleve, Bl. [2] 31, 196

;

Brauner, C. J. 41, 75 ; Orookes, Pr. 38, 414 ; (2)

by analysing La iodate (Holzmann, J.pr. 75,

349) ; (3) by estimating CI in La chloride (Her-

mann, J.jpr.82, 395) ; (4) by converting La car-

bonate into oxide (Hermann, l.c.); (5) by deter-

mining S.H. of La (Hillebrand a. Norton, P. 158,

71) ; (6) by considering the chemical relations of

La with other elements in the light of the

periodic law.

The at. w. of La was taken for many years

as c. 92'2 ; the oxide was formulatedLaO and the
chloride LaCl^. Mendelejeff {v. C. N. 41, 49)
proposed to multiply the usually accepted at. w.
by 2, and to regard the oxide as LaO^ ; by
doing this he placed La in Group IV. along with
Ce. As the properties of La salts were not
much known when Mendelejeff's memoir was
published, he did not strongly press the argu-

ments in favour of the position assigned by him
to La. Fuller investigation showed that the
usually accepted at. w. of La should be increased
by one half, that the oxide should be regarded
as similar to the oxides of the earth-metals

(MjOj), and that La should be placed in

Group in. along with Al, Ga, Sc, &o. {v. Eabths,
METALS OF THE, VOl. ii. p. 424).

La is distinctly metallic in its chemical rela-

tions ; it forms the oxideLa^O, and there are indi-

cations of the existence of a higher oxide ; the

chloride ia*hafil^ or LaClj. La forms several

salts of the form LaX,, X= NOs, ^, ^*'
2 3

&c.; a few double salts and one or two basic

salts are known. The investigation of the La
compounds shows that this metal is to be placed

with the metals of the earths (Group III.) ; it is

more closely related to the even series members
of the group (Sc, Y, and Yb) than to the odd
series members (Al, Ga, In, Tl). The strongly

basic character of La^O, marks the connection of

La with the alkaline earths and alkali metals.

The examination of La compounds is yet far

from complete (c/. Metals, Babe).

Detection and Estimation.—Most of the La
salts are colourless ; the soluble salts have an
astringent, sweetish taste ; solutions of La salts

do not show any absorption-bands. Alkalis,

NH4HS, and KCN, form gelatinous pps. insoluble

in excess of pptant. Alkali carbonates ppt.

La2(C0s)s ; BaCOs forms a pp. without warming

;

HjCjOj forms a white pp. at first ourdy, then
crystalline, more soluble in acids than the

oxalates of Ce and Di ; Na2S203 does not produce
any pp. La salts do not colour beads of borax
or miorocosmic salt.

La may be estimated as La^Oa or La2(SOj)3.

La^Oa is obtained (1) by ppg. with NH^Aq, wash-
ing as rapidly as possible with water containing

NHs (to prevent formation of liafiO, and partial

solution of La), solution in HNOjAq, re-ppn. by
NHjAq, washing with NH^Aq, and strongly

heating; (2) by ppg. La,.^{0.p^)3 by addition of

HjCjO., and standing, washing, and heating to

white heat. Laj(SOj)j is obtained by ppg. with
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NHyAq, as above, dissolving in warm dilute

E^SOjAcL, evaporating to dryness at 100°, and
gradually heating to redness.

Lanthanum, arsenate of. La.,(HAs04), ; and
arsenito of, Laj(HAsO,)a ; v. Smith, A. 191, 331.

Lanthanum', boraie of {"> 2ha..J03.B.fi.j) ; ob-

tained, along with crystals of La^Oj, by dissolving

La^Oj in molten borax (Nordenskjold, J. pr. 85,

431).

Lanthanum, bromide of. La.^Br„.14H20, or

LaBr^.TH^O, Colourless crystals, e. sol. water
or alcohol ; obtained by dissolving La^s.^HjO
in HBrAq and evaporating (Cleve, Bl. [2]

39, 151; 43, 56). By the action of Br in

vapour on La^O,, the oxybromide LaOBr
is obtained (Frerichs a. Smith, A. 191, 831).

Double salts are described by Cleve (I.e.):—
La,Br„.2AuBr3.18H20; La2Brj.3ilnl2.27H20; also

by 1''. a. S. {l.c.); LaaBrj.SNiBrj.lSHp ; and
La2Br„.3ZQBr2.39H20.

Lanthanum, carbide of. A carbide of La is

said to be produced by heating the oxalate or

formate in absence of air; it is described as

similar to, but more easily acted on by acids

than, Ce carbide (Delafontaine, C. N. 11, 253).

Lanthanum, chloride of. La^Cl, or LaCl^. A
white crystalline mass, e. sol. water or alcohol.

Obtained by adding NH^Cl to a solution of

Jjafis-xUfi in HClAq, evaporating to dryness,

and heating in a closed crucible until all NHjCl
is volatilised (Hermann, J. pr. 82, 406 ; Hille-

brand a. Norton, P. 158, 71). Mosander (F.Jf.

23, 241) says that LaOl, can be obtained by
evaporating Ija,fis.xB..fl in HClAq to dryness,

and heating the residue in a stream of HCl gas.

By slowly evaporating La^Os-ajH^O in HClAq,
large colourless triolinic crystals of LaClj-VHjO
are obtained. Double salts are described by
Smith {A. 191, 331), and Cleve (Bl. [2] 21, 196

;

39, 151) :-M.9HgCl2.24H20

;

M.3PtCl4.24H20, M.2PtClj.26H20

;

M.3AuCl,.21H,O,M.2AuCl3.20H,,O (M = La,Cl,).

Oxychlorides are obtained by heating the hy-

drated chloride in air, and by the action of CI on

hafls (v. Lanthanum, Oxtchlomdks of).

Lanthanum, ohromate of. Laj(CrOj)3.8H20

;

V. Smith, A. 191, 355.

Lanthanum, cyanide of. LaCya; v. vol. ii.

p. 341.
Lanthanum, fluoride of. La^F^.H^O. A gela-

tinous pp. by adding HFAq to solution of La
acetate (Cleve, Bl. [2] 39, 151 ; 43, 56). From
solution of La sulphate, Smith obtained a pp. of

La.,F„3HF (A. 191, 331). According to Marignac,

H^SiFj ppts-La^Fj from La salts (J.pr.iS, 400).

Lanthanum, bydrozide of. La^O^Hg, or

LaOjHj ; may also be regarded as hydrated

oxide La^Os.SHjO. A white gelatinous pp. by
adding KOHAq or NaOHAq to solution of a

La salt (NHjAq ppts. basic compounds). Also

produced by action of warm water on LajOj.

LaP,.Hj is a strongly basic hydroxide ; it turns

red litmus blue, decomposes NH^ClAq on warm-
ing with evolution of NHj, absorbs COj from the

air ; reacts with acids to form salts

LaX/x = NO,,^\ ?^*, &c. V Thomson gives

the heat of neutralisation with H^SOjAq and
HClAq as [La-CH^.SII-SO'Aq] = 82,320 j

[La'O n»,6HCLAq] = 74,970 (Th. 1, SIS).

Lanthanum, haloid compounds of, LaF,,
LaClj, and LaBr, have been isolated ; the foi-

mulsa may be written LajF^, &o., as none of

these compounds has been gasified. All form
hydrates, and all combine with haloid com-
pounds of Au and some other heavy metals to

form double salts. Oxychlorides and oxybrom-
ides, LaOX, are known.

Linthanum, iodide of. Lai, has not been
isolated, but the double salt 2Lal3.3ZnI.i.27HjO

is described by Frerichs a. Smith (A. 191, 355).

Lanthanum, oxides of. Only one oxide,

La^Oa, is known with certainty ; there are indi-

cations of the existence of an oxide containing

more O.

Lanthanum besquioxide, La.Pj. Obtained
by strongly heating LajOj-tBH^O, or the oxalate,

or any La salt the acid of which is volatilisable.

l<'orms a white, amorphous, infusible powder,
S.G. 6-48-0-53 (Cleve, Ix. ; Nilson a. Pettersson,

B. 13, 1464). S.H. -0749 (N. a.P., Uc. ; vMsoPr.
31, 40). Diamagnetio (N. a. P., l.c.). Combines
with water to form LajOa-SH^O (v. LASraHAunii,

iiYDitoxiDE of). E^asily sol. in acids. Ncneden-

slcjold (J. pr. 85, 431) obtained La^O, in lustrcm
rhombic crystals, a:6:c = -6658:1: -6863, S.G.

5°296, by dissolving the amorphous oxide in

borax in a porcelain-oven ; the crystals did not
~

directly combine with water, but were easily sol.

in acids. The great infusibility of La^O,, and
its power of emitting white light when strongly

heated, render it useful as a light-giver; Vou
Welsbach has patented an arrangement whereby
La^O, is heated in the flame of a Bunsen lamp
and emits a clear white light (Bnglish Patent,

15,286, July 1886).

Lanthanum feboxide. According to Mosan-
der (P. M. 23, 241) a peroxide of La is ppd. by
adding BaO.^ to a neutral La salt ; on drying it

loses 0. Hermann (J. pr. 82, 397) says that a
peroxide is obtained by heating oxalate, nitrate,

or carbonate of La in the air ; it dissolves in

HCIAq with evolution of CI ; heated in H it yields

La^Oj. Zsohiesche (J.pr. 104,74) was unable to

confirm Hermann's observations. Cleve (Bl. [2]

43, 56) by ppg. La salts by alkali and HjO^Aq ob-

tained an oxide to which he assigned the com-
position LajOj.

Lanthanum, oxybromide 'of. LaOBr. Ob-
tained by the action of Br vapour on hoated
Lap, (Freriehs a. Smith, A. 191, 331).

Lanthanum, oxychlorides of. LaOCl and
La,0„Cls ( = 3La20a-La,Cl„). The foi^ner is a
greyish mass, unchanged by water, obtained by
heating La.^, in CI to 200° (Frerichs a. Smith,
A. 191, 331 ; Cleve, Bl. [2] 39, 151 ; 43, 56). The
latter is obtained by heating LaCl^.tH.^ and
washing the residue with water (Hermann, J. pr,

82, 38.5).

Lanthanum, salts of. La forms one series

of salts,LaXj where X = NO,, ^' ?^^ &c. Most

of the La salts are colourless ; those which are

soluble have a sweetish astringent taste. The
salts of volatilisable acids yield La^O, when
strongly heated. La^SSOj combines with the
alkali sulphates, but the products are not alums.

! A good many double La salts are known ; a few

I

basic salts have been isolated. The following

I are the chief La salts : arsenate, arsenits, bo7'ate.
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bromate, carbonate. Morale, ehromale, hypo-
chlorite, iodate, molybdate, nitrate, perchlorate,
periodate, phospluites, phosphite, selenate, seUn-
ite, siUcate, sulphates, sulphites, thiosulphate,
tungstate ; v. Oabbonaies, Nitbatds, Sulphates,

Lanthanum, snlpbide of. LajS,. Bed-yellow,
microscopic crystals ; obtained by the action of

B parts Na polysulphide with 1 part hafi,, and
washing with water (Beringer, A. 42, 13i).

Mosander obtained a greyish powder by heating
LajO, in COj laden with CSj (P. 60, 297) ; and
by a similar reaction Frerichs a. Smith (A. 191,
365) obtained LajS, as a brownish-grey powder,
soluble in acids with evolution of H^^, decom-
posed by water to LaOjHj and HjS. Didier
(C. B. 100, 1461) obtained a similar body by
heating La^O, in H^S gas. M. M. P. M.

LANTHOPINE C^HaNOj. [c. 200°]. A
base homologons with papaverine, occurring in
opium (Hesse, A. 153, 57 ; Suppl. 8, 271 ; O. G.

1870, 168).

Preparation.—The aqueous extract of opium
is ppd. by Na^COa, the pp. dissolved in ether, the

ethereal solution shaken with dilute HOAc, and
the acid solution poured into aqueous NaOH.
After 24 hours the ppd. thebaiine and papaverine
are filtered o£f, the filtrate neutralised with HCl,
ppd. by NH,, and shaken with chloroform. The
chloroform takes up codeine, lanthopine, and
meconidine, and is then shaken with dilute

HOAc, and the solution exactly neutralised by
NaOH, when lanthopine is ppd.

Properties. — White powder composed of

minute prisms (from CHClj). Insol. water, nearly

insol. alcohol, v. si. sol. ether and benzene, m.
sol. chloroform. -When ppd. from solutions by
KOH or lime it dissolves in excess of the pre-

cipitant. NH3 gives a pp. insol. excess. It does

not give a blue colour with FeCl,. Cone. HNO,
gives an orange-red colour. H^SOi gives no
colour in the cold, but a brownish-yellow colour

at 150°.

Salts.—The sulphate forms extremely

thin needles.—B'HC16aq : extremely thin needles,

appearing like a jelly when in mass ; v. sol. boil-

ing water.—B'jHjPtOljSaq : lemon-yellow crystal-

line powder ; insol. water, alcohol, and HOlAq.

LANTJ&INIC ACID. C 41-6 p.c, H 7-3 p.c,

N 16-8 p.c, S 3-4 p.c, 81-4 p.c An acid

produced by the action of boiling baryta-water

upon wool (Champion, C. S. 72, 830; Knecht a.

Appleyard, B. 22, 1120). The excess of baryta

is removed by COj, the acid ppd. by lead acetate,

and the pp. decomposed by H^S. Yellowish

porous mass, v. sol. hot water, si. sol. alcohol,

insol. ether. Its aqueous solution ppts. colouring

matters as lakes. It also ppts. tannin and most

metallic oxides from their acetates. It reacts

like a proteid with Millon's reagent and with

phosphotungstic acid.

lAPACHIC ACID CisHnOa i.e.

0,oH402(OH)CH:CHPr. Oxy-amenyl-naphtho-

guinone. Taicjuic acid. [138^].

Occurrence.—h. yellow colouring matter pre-

sent in the ' lapacho ' wood of a genus of the

Bignoniacea, several species of which are indi-

genous to the Argentine Republic and other

parts of South America (Siewert, Report of

Argentine Republic, cap. 15, Philadelphia). Oc-

curs also in Greenheart from Surinam (Stoin,

J. pr. 99, 3), and in Bethabarra wood (Greene a.

Hooker, Am. 11, 267).

Pr^aration.—The wood (10 kilos.), in the

form of saw-dust, is boiled with a moderately-

concentrated solution of sodium carbonate (500

grms. crystallised salt in 80 litres water) ; the

extraction is repeated several times. The solu-

tion is of a blood-red colour, and the addition of

hydrochloric acid precipitates the crude acid to-

gether with a red-brown resin, from which it is

best purified by frequent solution and recrystal-

lisations from benzene (Patern6, G. 9, 505; 12,

337 ; Arnaudon, 0. R. 46, 1152). Xield 5 p.c of

pure material.

ProperHes. — Monoclinic prisms ; a:b:e =
7206:1: -6492 ; re = 97-9 (Panebianco, 0. 10, 80)

;

V. sol. boUing alcohol, benzene, and ether. It

dissolves readily in solutions of the alkalis and
alkaline earths, forming red solutions containing

salts of the acid. It decomposes carbonates on
boiling.

Reactions.—1. Completelyoxidised hychroime

acid.—2. Alkaline KMnOj gives oxaUo acid.

—

3. Boiling nitric acid (S.G. 1-38) yields phthalio

acid.—4. Distillation with zinc-dust yields iso-

butylene, naphthalene, and possibly a homo-
logue of naphthalene.—5. Boiling with HIAq
and phosphorus forms amyl-naphthalene (305°)

and a little di-(;8).naphthyl, both being perhaps

derived from an intermediate naphthyl-amylene.

6. Cold cone. HNOj (S.G. 1-49) or HjSO^ gives

lapaohone.—7. Zinc-dust and potash reduce it

to an unstable crystalline hydride, re-oxidised by
air to lapachic acid.

Salts.—NaA'Saq: scarlet radio-crystalline

mass. S. (of NaA') 15-1 at 24°. Sol. alcohol.—

KA'. S. 33-3 at 24°.—NH,A' aq : large brick-red

crystals.- CaA'2 aq : amorphous red pp. S. "224

at 24°.—BaA'2 7aq: long slender needles (from

boiling water). S. -23 at 26°.—SrA'j aq.—PbA'^

:

amorphous red pp. ; insol. water.—AgA' : scarlet

powder.—Aniline salt CeH^NHsA': [122°];

orange prisms (from alcohol).—o-Toluidine
salt CjHjMeNHjA': [135°] ;

yellow laminte.—

p-Toludine salt: [130°];orange-yellowlamin£e.

Acetyl derivative CisHjsAcOj. [83°].

Formed, together with a compound C,sH,gOj (?),

by heating lapachic acid with NaOAc and Ae^O
(Patern6). SuIphur-yeUow prisms ; insol. water,

sol. alcohol, ether, and benzene. Eoadily con-

verted by potash into lapachic acid. Br in

HOAc converts it into bromo-lapaohone. HNO,
(S.G. 1-48) at 0° forms a nitro- compound
C,5H,j(N0j)Ac0s [170°] ; orystaUising in reddish

plates. The compound C,„Hib05 forms small

white aoicular prisms [132°] ; v. si. sol. cold al-

cohol and ether. Boiling alcoholic KOH does

not saponify it, but converts it into a compound
CjjIIjsOo, which crystallises (from alcohol) in

orange needles [141°]. Br does not convert the

compound OuHuOj into bromo-lapaohone.

Bromo-lapachone CisHj^BrOa i.e.

C,„HA<^™'^>CHPr(?). [140°]. Formed by

warming lapachic acid with Br in HOAc
(Paterno, O. 12,353). Orange lamime; v. sol.

hot alcohol, sol. HOAc, and benzene, si. sol.

ether, insol. cold aqueous alkalis. HNO,
oxidises it to phthalic acid.
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Lapachone OnHi^O, i.e,

C,„H,Oj<^Q'>CHPr(?). [156°]. Formed by

the action of H2SO4 or cold cone. HNO3 (S.G.

1-49) on lapachic acid (Paterii6, O. 12, 337;
Hooker a. Greene, B. 22, 1723). Silky orange-

red needles (from alcohol) ; insol. water, v. sol.

hot alcohol and benzene. HNO, oxidises it to

phthalic acid. Distillation over red-hot zinc-

dust gives naphthalene and isobutyleue. Ac.^
has no action. Boiling with NaOAc and Ac^O
forms a compound C^JB-^fi^, crystallising in

brown tables with blue reflex ; nearly insol.

ACjO. NaHSOj forms a white crystalline com-
pound. Combines readily with hydroxylamine
and with NHj. Its molecular weight, found by
Baoult's method, agrees with the formula

CisHijOg. Lapachone is converted by heating

with alkalis into 0,„H,0,(OH).CHj.CH(OH)Pr,
which separates from cold alcohol or HOAc in

large crystals [125°] ; v. sol. most solvents | readily

converted into lapachone by dilute HCl, and
forming the salts BaA"aq and Ag2A"ac[, both
crystallising in red needles.

LAECH FUNGUS. This fungus extracted

with 95 p.c. alcohol yields a mixture of at least

four different resins (Masing, Ar. Ph. [3] 6, 111).

(a) C<,H„Os. [125°]. S. (95 p.c. alcohol) -3

at 14°. Insol. chloroform.

{fi) 0„H,„0. [90°]. S. (95 p.c. alcohol) •?.

Sol. chloroform.

(7) O.sHsoOs. Agaricio acid. [272°].

Needles; v. si. sol. boiling alcohol, insol. chloro-

form (Jahns, Ar. Ph. 221, 269).

(S) A portion easily soluble in alcohol, and
partly ppd. by water, leaving in solution a resin

[C 61-9 P.O.; H 8-1 p.c; 30-0 p.c] S. -17;

S. (alcohol) i'7. The resinous mixture is altered

by boiling with milk ol lime, the pp. then thrown
down by HCl being separated by chloroform into

two substances : CsbHjsOj, insol. chloroform, S.

(alcohol) -6, and Cs^B.^.flg, sol. chloroform, S.

(alcohol) 2-1.

LABSACEIB v. Fboieids.
lARS OIL. A nearly colourless fatty oil,

obtained by pressing hog's lard. S.G. ^ -9122

;

«D 1-4686 (Long, Am. 10, 392).

LAEICIC ACID C„H,„Os. [153°]. S. 1-14 at 60°.

Obtained from the small branches of larch trees

{Pmus larix) from 20 to 30 years old (Stenhouae,

Pr. 11, 405). The bark is exhausted vrith water

at 80°, and the extract evaporated and distiUed.

The distillate is evaporated at 80° and the re-

sulting crystals purified by sublimation. Long
monoclinio crystals resembling benzoic acid,

usually in twins. Sublimes at 93°. Volatile

with steam. Has a bitter astringent taste and
powerful odour. Eeddens litmus slightly. M.
sol. boiling water and [alcohol, insol. ether. Ni-

tric acid oxidises it to oxalic acid. Its aqueous
solution is ppd. by baryta-water, but not by lead

or silver salts. Ferric chloride gives a purple-

red colour. The E salt fornis flat reddish-brown
crystals, decomposed by COj.

LABRSA BESIN. Occurs on branches of

La/rrea mexicana (Stillmann, B. 13, 756). 61*7

p.c. of it dissolves in alcohol, 26-3 in aqueous
potash, and 1-4 p.o. consists of a colouring matter
soluble in water.

LASERPITIN C,,H„0, (Feldmann, A. 135,

830 J Bl. 1800, i. 457) nr C.^H^O^ (Kiilz, Ar.Ph.

[3] 21, 161). [114°] (F.) ; [118°] (K.). A biltet

principle contained in the root of LaserpiHum
latifoUum. Extracted by 80 p.c. alcohol (F.) or

by light petroleum (E.). Prisms. Insol. water,

sol. benzene, chloroform, ether, and CS^. May
be sublimed. Its alcoholic solution is ppd. by
water, but not by alcoholic lead acetate (F.).

Insol. dilute acids and alkalis. Cone. HjSO,
and cone HClAq form deep-red solutions (E.).

When heated with cone, alcoholic EOH it is re-

solved into angelic acid and laserin Ci^H^iO,
(F.) or C^jHaijOj (E.), a crystalline resin, insol.

acids, sol. ether, alcohol, chloroform, and HOAo.
Potash-fusion gives methyl-crotonio acid and
laserin (E.).

Laserpitin forms an acetate CjsH^^O^HOAa
crystallising from acetic acid in silky needles
(E.).

Acetyl derivative CisHjiAoOj. [113°].

From laserpitin, AcjO, and dry NaOAo (E.).

Colourless needles, insol. water, sol. HOAo, alco-

hol, ether, and CHCl,.
Bromo- derivative G^^^J&tfi^. [90°].

Formed by the action of Br on a solution of

laserpitin in CHCl, (E.). Needles, sol. alcohol,

ether, CHCI3, and HOAc.
Di-nitro- derivative 0^^^i,{SO^.p,a,q.

[115°]. From laserpitin and HNO3 (E.). Amor-
phous mass, insol. water, sol. alcohol, ether,

OHCI3, and HOAc.
LAUDANINE C^AsNO, (Hesse, A. 153, 57;

176, 201; Su:ppl. 8, 272). [165°]. S.G. 1-256

(Schroder, B. 13, 1075). S. (ether) -155 at 18°.

[o]j = —13-5 in a 2 p.o. chloroform solution at

22-5°.

Pre;paration.—An aqueous extract of opium
is ppd. by lime or Na^CO, ; the 'filtrate is shaken
with ether; the ethereal solution is shaken
with dilute acetic acid ; the acetic acid solution

is neutralised exactly with NH3 ; the ppd. lan-

thopiue is removed by filtration ; the filtrate is

ppd. by excess of ammonia, and the pp. crystal-

lised from ether. Laudanine Separates first from
the ethereal solution, and afterwards codamine.
The laudanine is dissolved in acetic acid solu-

tion, and the solution mixed with excess ol

NaOH, which ppts. cryptopine. The alkaline

filtrate is ppd. by ammonium chloride, and the

pp. dissolved in aqueous HOAo; on adding EI
laudanine hydro-iodide is ppd., and this is de-

composed by ammonia and the free base crystal-

lised from ammonia.
Properties.—Stellate groups of small six-

sided prisms (from alcohol). Cannot be sub-

limed. Tasteless. Lasvorotatory. In the crys-

talline state it is v. sol. benzene, CHOI,, and
boiling alcohol, si. sol. cold alcohol, v. si. sol.

ether. In the amorphous state it is much more
soluble. Its salts have a bitter taste. From
their solutions caustic potash and ammonia ppt.

the base in white amorphous flocks, which soon
become crystalline, and dissolve in excess of the

precipitant. Chloroform extracts the base from
the ammoniacal but not from the potash solu-

tion. Cone. HjSO, (containing ferric salt) gives

an intense rose-ied solution, which at 150°

changes to dark violet. Cone. HNOj gives an
orange-red solution. FeCl, gives an emerald-
green colour. The base is poisonous, its hydro-
chloride acting physiologically like strychnine.

Salts—B'TT.sn^—. -.-——---^
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needles; t. e. sol. water, almost insol. dilute
HjSO,.—^B'HOl 6aq : prisms ; v. sol. water and
alcohol, V. si. sol. NaCUci. Inactive to light.—
B'HBr2aq: nodules. S. 3-5 at 20°.—B'HI aq

:

crystalline powder. S. -2 at 15°, v. sol. boiling
water, insol. KIAq.— B'jajPt01e2aq: yellow
Amorphous pp., v. sol. boiling water. —
B'HjOjOi 6aq : concentric groups of delicate
needles. [110°]. S. 2-2 at 10°.—B'C.HsO.Saq:
[100°]. S. 4-9 at 15°,

lAUDANOSINE OaH^jNO,. [89°]. S.
(ether) 5-2 at 16°. [o]j =. 105 in a 2 p.c. aleo-
holio solution at 22-5° ; — 66 in a 2 p.o. chloro-
form solution at 22-5°-

Preparation.—Obtained from opium by ppg.
the aqueous extract with NajCOj, dissolving the

pp. in ether, shaking the ethereal solution with
dilate HOAc, and pouring the acid solution into
aqueous NaOH. The pp. contains a large num-
ber of bases, and is warmed with alcohol and
dilute HOAc, and partially evaporated at 50°.

Papaverine and narootine are then ppd., and
th,ebaine and tartrate is ppd. by adding tartaric

acid to the filtrate. The filtrate is exactly neu-
tralised with NH3, and NaHCO, added. After a
week the pp. is collected and extracted with
benzene. Cryptopine and protopine separate
first from the benzene, and when the filtrate is

shaken with NaHCO, laudanosine separates
(Hesse, A. Suppl. 8, 321). It is purified by dis-

solving in acetic acid; ppg. with KI; decom-
posing the resulting salt with NH^; and re-

crystaUising from benzene.
Properties.—Needles. More soluble in ether

than thebaine and cryptopine, extremely sol.

alcohol and chloroform, v. sol. boiling benzene
and ligroin, insol. water and alkalis. Cone.
H2SO4 (containing ferric salt) gives a brownish-
red solution, which at 150° becomes green, and
finally dark greenish-violet. FeCl, gives no
colour. Tastes slightly bitter ; its salts have an
extremely bitter taste. Its alcoholic solution

exhibits a strong alkaline reaction. Dextro-

rotatory. Its hydrochloride is also dextrorota-

tory, [a]] =: 108 in a 2 p.c. solution at 22-5°.

Salts.—^B'HI^aq: small prisms ; v. si. sol.

cold water, v. sol. alcohol.—B'jHaPtClj 3aq : yel-

low amorphous pp., insol. cold water. —
B'HjCjO., 3aq : prisms, v. e. sol. water.

LATTBEL OILS. The essential oil from the

leaves of the common ohei-ry-laurel [Cerasua

loMrocerasiis) consists of benzoic aldehyde, HCy,
a volatile oil (possibly benzyl alcohol) conver-

tible by oxidation into benzoic acid, and minute
quantities of an odorous resin (Tilden, Ph. [3]

6, 761 ; cf. Leger, Ph. [3] 3, 971). The essen-

tial oil from the fruits of Lemrus nobiUs contains

a liEvorotatory terpene C„H,5 (164°), S.G. i^

•908, a IsBvorotatory sesquiterpene CuHj, (250°),

S.G. iS -925, and lauric acid C,jH2402 (Bias, A.

134, 1 ; Gladstone, C. J. 17, 1). The essential

oil from the leaves of the Californian laurel

(Oreodaphne califomica) contains terpineol

(168°) and umbellol O^^fi (216°) (Stilhnann, B.

13, 629).
laurel-nut oil is a fatty oil, S.G. -932, de-

rived from Calophyllum inophyllum growing in

the East (Hooper, Ph. [3] 19, 525).

LATTBENE v. Di-meihyl-ethvl-benzene.

L&TTBIC ACID CpJEIjiOj. Dodecoic acid.

Mol. w. 200. [43-6°] (Heintz). (225°) at 100 mm.

(Krafft, B. 13, 1416). S.G. ^"^ -883 (GSrgoy).

H. C. 1759720 (Lougninine, A. Ch. [6] 11, 222),

Occurs as glyceryl ether in the berries of the
bay tree {Laurus nobilis) (Marsson, A. Ch. 41,

33; Bias, A. 134', 1), in the fat of pichurim beans
(Sthamer, A. 53, 393), in the volatile oil of these

beans (Miiller, J.pr. 58, 460), in small quantity
in spermaceti (Heintz, A. 92, 394), in croton oil

(Schlippe, A. 105, 14), in the fruit of Cylico-
daphne sebifera (Gorkom, Tydschrift of neerl.

Indie, 81, 410), in the so-called Dika bread, the
fruit of Mangifera gabonensis (Oudemans, j.pr.

81, 356), in the age of the Mexicans, a fat ob-

tained from Coccus ^!CM!(Hoppe, J.pr. 80, 102),

and in cocoa-nut oil (Gorgey, A. 66, 303),

According to Schering {A. 96, 236) it ia

among the products of the distillation of cetyl

alcohol with potash-Ume, but Heintz {A. 97,

271) denies this. A dodecoic acid [35°], isome-
ric with lauric acid, may be obtained by treating

the amide of myristic acid with Br and NaOH,
and converting the resulting dodecylamine into

the nitrile and thence into the amide [07°] of

dodecoic acid, and boiling the amide with cone,

HOlAq (Lutz, B. 19, 1433),

Preparation.—Laurie acid may be obtained

from fats containing it by saponification fol-

lowed by fractional precipitation of the acids by
barium acetate (Hsintz, A. 92, 294 ; P. 92, 429,

583 ; /. pr. 66, 1). It may also bo obtained

from the fat of bay-berries by saponifying, dis-

tilling the solid fatty acids under reduced' pres-

sure, and rectifying in vacuo (Krafft, B. H;
1665).

Properties.—Silky needles united in tufts

(from alcohol) or scaly crystalline mass (after

fusion). Its alcoholic solution has a slight acid

reaction. It is slightly volatile with steam.

Insol. water, v. sol. alcohol and ether. Gives

di-ennyl ketone (0,|H23)2CO when its calcium
salt is distilled.

Salts.—KA'. Amorphous. S. (alcohol) 4'5

at 15° ; 38 at 78° (Oudemans, C. 0. 1803, 737),—
KHA'j. Crystalline. S. (alcohol) 1-5 at 15°

i

400 at 78°.—NaA'. White powder. S. (alcohol)

2-5 at 15° ; 14'5 at 78°.—NaHA'j. S. (alcohol)

2 at 15°.—NHjHA'j. S. (alcohol) 6 at 15°.—

BaA'j: crystalline spangles (from alcohol). S.

•07 at 100° ; ^0054 at 15° (Oudemans) ; •OOO at

17°; 50 at 100° (Gorgey). S. (alcohol) -0187

at 15' ; -1009 at 78° (0.) ; ^07 in the cold ;
^5 at

78° (G.).—CaA'j aq : S. -0039 at 15° ; -0547 at

100°. S. (alcohol) -0719 at 15°, 2-20 at 78°

(0.).—SrA'j aq : S, -0272 at 15° ; -036 at 100°.

S. (alcohol) •go at 15°, •se at 78°.—MgA'j 3aq

:

S. -023 at 15°.—PbA'r [110°-120°] (Heintz). S,

•0011 at 100°. S. (alcohol) -0047 at 15°,

•235 at 100°.—CoA'2 aq.—NiA'j aq.—NiA'j 3aq,

—CuA'j: S. ^0023 at 15°, -0029 at 100°,—AgA'

:

white powder, consisting of minute slender

needles. S. •OOOl at 15°, •OiOS at 100°. S. (al-

cohol) -0323 at 15°, -0824 at 78°,

Ethyl ether -EtA.'. [-10°]. (269°) at 750
mm. (Delfis, A. 92, 278). S.G. 22 .go (Gorgey).

V.D. 8^4, (calo. 7-9). From the acid, alcohol,

and HCl.

Glyceryl ether Os'B.^{C,^E.aO.^), (Schiff, B,

7, 781). Trilawim. Laurostearin. [45°]. H. C.

5707420 (Lougninine, A. Ch. [6] 11, 222). Ob-
tained from bay berries by extracting with aloo-
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hoi. Bilky needles; si. boI. eold alcohol, t. sol.

ether.

Phenyl ether k'G^^i [24i°]
j

(210" at

15 mm.) ; pearly plates.

p-Tolyl-ether A'C,H,: [28°]; (220° at

15 mm.) (Krafft a. Burger, B. 17, 1378)..

Amide OnHjj.CO.NHj : [102°] (Krafft a.

Staufier, B. 15, ] 729). From the chloride and

Chloride 0,{R.,,.CO.Cl. [-17°]. (142^° at

15 mm.). Colourless liquid (Krailft, B. 17,

1378).

Nitrite CnH^jCN. [4°]. (198° at 100
mm.). S.G. I = -835; 'j'^ = -827; i22 = -767.

Formed by distilling lauramide with V.fi^

(Krafit a. Stauffer, B. 15, 1729). Colourless
liquid of peculiar odour.

LATJKIC ALDEHYDE C,,HaCHO. [45°].

(143° at 22 mm.). Prepared by the dry distil-

lation of a mixture of calcium laurate and
formiate (Krafft, B. 13, 1414). White crystal-

line odourless solid.

LAUBIIT Ca^HjjOj. Bay-berry camphor. A
substance discovered by Bouastre {J. Ph. 10, 32)

in the berries of the bay-tree, and further ex-

amined by Marsson (A. 41, 329) and Dclffs (A.

88, 354). It is prepared by boiling the skinned
and pounded berries with alcohol of 85 to 90
p.c, filtering at the boiling heat, and leaving

the liquid to itself for several days. Lauro-
stearin is then first deposited ; and on filtering

again .and leaving the liquid to ^impew,ie,
laurin is deposited in idgjaia^ contaminated
flzijJi «, wscid 0^1, %om which they may be freed

hy pressure between paper and reciystallisation.

Dimetric crystals, destitute of taste and smell,

insol. water, v. sol. alcohol, even in the cold, sol.

ether. The solutions are neutral to test-papers.

Laurin does not dissolve in alkalis. Laurin can-

not be distilled without decomposition. Its

alcoholic solution is not precipitated by acetate

of lead or nitrate of silver.

LADEOCEEASIN. A name given by Leh-
mann {N. B. P. 23, 440) to amygdalin when
extracted from the leaves of the cherry laurel

(Cerasus laurocerasus) or the bark of the berry-

bearing alder {Rharmms Frangula), v. Amtq-
DALIN.

LATTSONE C^jH^O i.e. (C„Hj3)„C0. Di-
ennyl ketone. [69°]. S.G. '^ = -802; "122= -788.

Formed by distilling barium laurate with lime.

Shining plates (from alcohol). On reduction it

gives tricosane (Overbeck, P. 86, 591; A. 84,

2S9 ; Krafft, B. 15, 1712).

lAUBONOIIC ACID C^,fl,i.e.C,B.,,00.^.
Formed by distilling camphanio acid, or by
heating its barium salt with water at 200°

;

campholactone is formed at the same time
(Woringer, A. 227, 7).

Properties.—Oil. Sol. water and ether.

Volatile with steam. In presence of HCl- some
of it changes into the isomeric campholactone.
When distilled with water, a great part changes
to the campholactone.

Salts.—CaA'2 3aq. Forms dendriticcrystals
on tiie surface of an evaporating solution.

—

AgA'.
X-AUEOSTEAEIN v. Glyceryl ether olLkmio

iCII).

LAUEOXYLIC ACID v. Di-methyl-denzoio

LAVTH'S VIOLET v. AMrDo-iuiDO-iMiDO-Dl-

PHEN1L SULPHIDE.
LAVENDSK OIL. A volatile oil obtained

by distilling the flowers of Lavendiila officinalis

with steam. S.G. — -875. It contains a leevo-

rotatory terpens C,gH,g (162°) which forms a
crystalline hydrochloride and various oxygenated
bodies which yieldcamphor on further oxidation

(Dumas, A. Oh. 13, 275 ; Lallemand, A. 114,

198 ; Barth, Z. 1867, 509 ; Bruylants, /. Ph.

[4J 30, 39). EngUsh oil of lavender submitted
to fractional distillation yields 30 p.c. of the

terpene (176°-186°), and BO p.c. of oxygenated
products (200°-207°)(Shenstone,P;i. [2] 13, 207).

LEAD. Pb. At.w. 206-4. Mol. w. not known
with certainty, but probably same as at. w. (v.

p. 124). [330°-335°l (Brigel, B. 6, 191 ; Pietet,

P. M. [5] 7, 446) ; [326°] (Eiemsdyk, O. N. 20,

32; Person, J. 1849). (Between 1450° and
1600°) (Carnelley a. Williams, C. J. 35, 505).

S.G. 11-335 at 0° (Quincke, P. 97, 396) ; 11-37 at
0° (Reich, J. pr. 78, 328) ; 11-345 to 11-358 at

4°, 11-352 to 11-866 at 23° (Schweitzer, Am. Ch.
7, 174). S.G. molten 10-37-10-65 (Eoberts a.

Wrightson, A. Oh. [5] 30, 181). For other values

for S.G. V. Clarke's Table of Spec. Orcmidea
[1888], pp. 6-6. S.H. -78° to 11° -03065 ^Eeg-
nault, A. Oh. [3] 26, 286) ; S.H. n= to 48" -0315

(Kopp, Tr. 1865. li^i MM. molten 340° to 450'
•0402 (Person, d.tlh. [3] 24, 129). C.E. 0° to

4^°-«9002799 (Matthiessen, Pr. 15, 220). T.C.

(Ag = 100) 8-5 (Wiedemann a. Franz, P. M. [4]

7, 33). Heat of fusion 5858 (Kudberg, P. 19,

125) ; 5309 (Person, A. Oh. [3] 24, 129). B.C.
(Hg at 0° = 1) 4-8 at 0°, 3-363 at 100° (Lorenz,

W. 13, 422, 582). Crystallises in regular octa-

hedra. For emission-spectrum of lead v.

Werther, J. pr. 88, 180 ; Oornu, O. B. 73, 332

;

L. de Boisbaudran, O. B. 77, 1152 ; Hartley a.

Adeney, Tr. 1884. 63.

Occurrence.—^Lead occurs native in small
quantities (_e.g. v. Chapman, P. M. [4] 31, 176 ;

Kokscharow, J. M. 1875. 873 ; Igelstrom, J. M.
1889 (ii.) 32). Qalena (PbS) is very widely dis-

tributed ; the other most important ores of lead

are eerusite (carbonate), anglesite (sulphate),

pyromorphite (phosphate), and mimetesite (ar-

senate). Small quantities of oxychloride,

chromate, molybdate, tungstate, vanadate, &e.,

of Pb also occur. Lead has been known and
used from very early times.

Formation.—1. PbS is roasted in a reverbe-

ratory furnace until a portion is oxidised partly

to PbO and partly to PbSO^ ; the doors are then
closed, and the PbS, PbO, and PbSOj react to

produce SO, and Pb ; PbS + 2PbO = 3Pb + SOj;
PbS + PbSO< = 2Pb + 2S0j,.- 2. PbS is roasted in

a reverberatory furnace, the temperature being

gradually increased until a considerable quantity

of PbSO, and a little PbO are produced; the
doors are then closed, and the temperature is

raised untU the mass softens but does not melt.

When the PbS and PbSO^ react to produce Pb
and SOj the residue is again roasted, whereby
more PbSOj is formed, and on raising the tem-
perature with closed doors the PbS04 and PbS
react as before. After a time the quantity of

PbSOj relatively to PbS becomes so great that

the chief product of their reaction is PbO
(PbS + 3PbS04= 4PbO-h4SOj); coal and wood
are then thrown into the furnace, anrl liooCrin Jo
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continued, when the PbO is reduced to
Pb(PbO + = Pb + CO); at the same time some
bI the PbSO, is partly reduced to PbS, which,
reacting with the remaining PbSO^, produces Pb
and SOj (2PbSO^+2C = PbSO, + PbS + 2CO.J.—
3. PbS is melted with scrap Fe; PbS + Fe
=FeS + Pb.—4. PbCOj is sU-ongly heated with
C; PbCOs + 2C-Pb + 3CO.-5. PbO is reduced
by heating in H or CO, or with 0, KCN, or Na.

—

C. Zinc is suspended in an acidulated solution
of a Pb salt, when Pb is ppd. on the zinc.

—

7. PbClj is mixed with NaaCO., and heated with
KCN or C.

Preparation.—1. By melting Pb prepared by
one of the foregoing methods, exposing the
molten mass to a gentle current of air, blowing
water-vapour through the mass, and running off

the metal from beneath the film of oxides of Cu,
Sb, Pe, &c., nearly pure Pb is obtained.—2. Pb
oxalate is strongly heated in a carbon crucible,
or is mixed with powdered C and heated.

—

3. Stas prepared pure lead by the following pro-
cess (Chem. Proport. 321). Commercial Pb acet-
ate was dissolved in water, and digested at 40°
to 50° in a leaden vessel with sheets of Pb until
all Cu and Ag were ppd. ; the filtered liquid was
run into almost boiling water, strongly acidulated
with HjSOj J the ppd. PbSO^ was very thoroughly
^Mashed, and then suspended in a solution of

NHj ^tssfeiearbonate and NH, until ti'ansformed
into PbCOj ; fte PbOO^ was thoroughly washed,
a part of it was decompcsod io PbO by heating
in a Pt dish, and the rest was {Amost, iaitjiot

quite, entirely dissolved in dilute HNO]A.q ; the
solution of PblNOj)^ was heated to boiling, and
the PbO was added little by little ; the last traces

of Fe were thus ppd. as oxide ; the boiling

liquid was filtered and poured into solution of

NHj sesquicarbonate. In this way pure PbCO,
was obtained. The PbOO, was dried, and added,

little by little to pure molten KCK contained in

an unglazed porcelain crucible placed within a
larger crucible, the space between being filled

with powdered AljOspreviouslyheated and mixed
with 5 p.o. melted and powdered borax. The Pb
thus obtained was again placed in pure molten
KCN, and kept there until the upper surface of

the Pb appeared convex and lustrous like pure

Hg ; after partial cooling the Pb was run off into

a mould of polished steel. If a trace of PbO or

PbS is present in the molten Pb the surface does

not become convex.

Properties.—Almost white, lustrous metal.

Ordinary lead is blue-grey ; it contains traces of

Ag, Cu, Sb, and sometimes Fe and Mn. Very

ms^leable and ductile, but the properties are

greatly affected by small quantities of impurities,

notably by PbO, which is somewhat soluble in

molten Pb. Tenacity very low. Somewhat so-

norous. Leaves a mark on paper. Lead is so

soft that it can be cut by a knife or scratched by

the nail ; traces of foreign metals, or of As or S,

increase the hardness of Pb. By slowly cooling

molten Pb, piercing a hole in the crust by an iron

rod, and pouring off the still molten portion, the

metal is obtained in regular octahedra often ag-

gregated together similarly to crystals of NH,C1

(Marx, S. 57, 193 ; Stolba, D. P. J. 1C4, 371).

Crystals of Pb are also obtained by hanging a

rod of zinc in a slightly acidulated solution of a

I'b salt, or by passing an electric onrrent through

such a solution. Pb vaporises at high tempera-
tures (1400°-1600°) ; the vapour is very poison-
ous. The lustrous surface of Pb quickly tar-

nishes in ordinary air from formation of a film
of oxide (probably Pb^O). Very finely divided
Pb is quickly changed to the suboxide PbjO;
such finely divided Pb may be obtained by cover-
ing a Zn plate with a little PbSO^ made into a
paste with water, laying another Zn plate on the
top, and placing the whole in NaClAq for 9 or 10
days («. BoUey, Ph. C. 1850. 59). Pb is readUy
changed to PbO on the surface by melting in air.

Pb is not changed in dry air, nor when kept
under pure water from which all air has been
removed ; in contact with water and the atmo-
sphere it becomes gradually covered with a white
deposit of 2PbC03, PbOjHj, and small quantities
of a soluble Pb salt are also formed (v. UeactAcms,
No. 2). Pb is soluble in HNOjAq, and is slowly
changed to PbOlj by the action olEClAq in the
air ; hot cone. HjSOj forms PbSO, ; Pb is oxi-

dised by heating with KNO, or EHSO,. Com-
bines with the halogens, also with S, Se, P, and
As ; forms alloys with many metals.

The atomic weight of Pb has been determined

(1) by finding V.D. of PbClj (Eoscoe, Pr. 27, 426),
and analyses of this compound (Marignac,.lr. So.

1, 59, 209; Dumas, A. Oh. [3] 55, 196) ; (2) by
syntheses of PblNOa)^ and PbSOj (Stas, Peoh.
101 ; GTwrn. Proport. 329) ; (3) by converting
Pb, PbO, and PbS into PbSOj, and by analysing
PbCOj (Berzelius, P. 8, 15', G. A. 37, 259, 265

;

Turner, 4. 13, 17); (4) by determining S.H. of

Pb^^egsaiil4^. Oh. 13] 26, 286).

Lead is metallic in its tSim^n^ tohnvioiiBr.

The oxide PbO is strongly basic ; it is slightly

soluble in water, and the solution turns red lit-

mus blue and absorbs CO^ from the air ; it de-

composes hot solutions of NH, salts with evolu-

tion of NH3, and it reacts with acids to form salts

PbXj (X = NOs,iSO„ &c.),PbC03 is isomorphous
with the carbonates of the alkaline earths ; on -

the other hand, PbO dissolves in fairly cone.

KOHAq, probably forming a salt PbO^Kj, and
compounds of PbO with CaO and Ag^O are

known. PbOj reacts with strong bases, e.g.

KOH, to form unstable salts, e.g. KjPbOj ; on
the other hand, treatment of PbjO, with cone.

H3P04Aq or 'B.fj.fijkc^ produces solutions which
react as if they contained salts of PbO^. The
greater number of the lead salts correspond with
the oxide PbO ; Pb(CH3)j, however, is stable as

a gas.

Lead is placed in Series II. of Group IV.

;

the other odd series members of this group are

Si, Ge, and Sn. Pb more nearly resembles Sn
than any other member of Group IV. ; it is more
distinctly metallic than the other elements of

the group ; the other elements of this group
form several compounds MX?,, whereas most of

the Pb compounds belong to the form MX'j. Pb
forms many basic and several double salts (c/.

Cabbon qboup of elements, vol. i. p. 684 ; also

Tin geoup os elements, in vol. iv.). In its

physical properties Pb resembles Tl ; one series

of TI salts, however, is similar to those of the
alkali metals, and the other series resembles
those of the earth metals (v. Eabthb, metals 0?
THE, vol. ii. p. 424). The atom of Pb is divalent

in the gaseous molecule PbCl^, and tetravalent

in the gaseous molecule Pb(CH,)4.
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Bamsay {0. J. S5, 521) has determined the
lowering of vapour-pressure of Hg produced by-

dissolving Fb in Hg ; the results obtained make
it probable that the molecular weight of lead
is the same as the atomic weight ; this result

assumes the accuracy of Van't HofE's law, that

equal volumes of dilute solutions contain equal
numbers of molecules of the dissolved sub-

stances, and it also regards the molecular
weight of liquid Eg as the same as the atomic
weight.

Beactions.—1. Unchanged ih dry air; super-
iioially oxidised (probably to Pb^O) in moist air;

oxidised to PbO by heating in air or oxygen.—
2. Water quite free from air has no action on
Pb at ordinary temperatures (Stalman, D. P. J.

180, 366 ; Bottger, J. 1806. 232 ; but v. Miiller,

J. pr. [2] 36, 317). Water and air together dis-

solve a little Pb, and at the same time a deposit
of 2PbC03.Pb(OH)j is formed. Water charged
with CO2 under a pressure of a few atmo-
spheres dissolves considerable quantities of Pb
(perhaps in the form of an acid carbonate). The
presence of small quantities of nitrates, espe-

cially NHjNOs, of soluble alkaline chlorides, and
of some other salts, e.g. (NHJ^SO,, increases
the solvent action of water on Pb ; the amount
of Pb in solution is greater after a few days'
action than after many days' exposure to the air.

Inthese reactionsthe soluble salt of Pb is probably
slowly acted on by the CO2 of the air with for-

mation and ppn. of insoluble 2PbC0s.Pb(0H)j.
The presence of alkaline carbonates or of a little

Ca sUicate in water almost wholly stops the
solvent action on Pb ; probably the insoluble

hydrocarbonate is formed as quickly as Pb is

dissolved. The action of water on lead has been
examined by Graham, Miller a. Hofmann, Noad
(0. J. 4, 20), Yorke (P. M. [3] 5, 82), Damas
(O. B. 77, 1054), Berthelot (O. B. 77, 1063),
Pattison Muir (C. N. 25, 294 ; 33, 102, 125, 145

;

34, 223, 234 ; 35, 82, 110 ; C.J. 31, GCO), Miiller

(J.pr. [2] 36, 317), Carnelley a. Frew (S. C. I.

7, 15, 78), and others. Granulated lead slowly

decomposes boiUng water, evolving H (Stolba,

J.pr.94^, 113).— 3. Lead is dissolved by several

adds; slowly by hot cone. HClAq in contact
vrith air ; also slowly by cone. H,SO| (Calvert a.

Johnson, O. J. 10, 66) ; rapidly by HNO^Aq.
For account of gaseous products of reaction

with HNOjAq. v. Aokworth a. Armstrong, O. J.

32, 54.

Technical applications of lead.—Lead is

la,rgely used for vessels and apparatus in which
different chemical processes are conducted, e.g.

for sulphuric acid chambers; water-pipes are

usually made of lead. Alloys of lead with tin

form solder and pewter; an alloy with As is

used for making shot ; an alloy with Sb is used
as type-metal, and emery wheels and grinding
tools used by lapidaries are made of an alloy of

Pb and Sb ; alloys of Pb with Sn and Bi have
low melting-points. Lead oxide, chromate,
acetate, and carbonate are all largely used in
manufactures.

Detection and Estimation.—HClAq ppts.
white PbClj from solutions of Pb salts ; si. sol.

cold water, fairly sol. hot water, nearly insol.

dilute HClAq. Dilute H,SO„ or a soluble sul-

phate, ppts. white PbSO, almost insol. dilute

HaSOjAq, quite insol. alcohol. KjCrO^Aq ppts.

yellow PbCrO,, insol. tratet. KlAq ppts. yello*

Pbl^, sol. boiling water, but reppd. in yellow

crystalline spangles on cooling. H^S ppts.

brownish-black PbS, insol. dilute acids, alkalis,

or alkaline sulphides; presence of much HGI
prevents ppn. from rather dilute solutions of

salts of lead ; in presence of a little HCl pp.
is sometimes red or yellow-red, and consists of

ajPbS.^PbClj {v. Lead, sulphochloride of). The
HjS test is said to detect 1 pt. of lead in

100,000 pts. of water ; the HjSO, test 1 pt. in

20,000 ; and the K^CrO^ test 1 pt. in 70,000. Pb
may be estimated as PbS04 by ppn. with dilute

HjSO^Aq adding about 2 vols, of alcohol, wash-
ing with alcohol, drying and calcining.

Supposed allotropic form of lead.
When lead is deposited on the negative electrode

by passing a current through a neutral or acid

solution of a lead salt, and the current is con-
tinued for some hours, the lead becomes the
colour of copper (Wohler, A. Suppl. 2, 135).

After washing the red leaflets thus obtained with
water and alcohol, they retain their colour on
exposure to the air, and are not acted on by
dilute HClAq or cold dilute HNOjAq, or alkalis,

but are readily dissolved by hot HNOjAq ; heated
in H they melt above 200° and become ordinary

lead. Wohler regarded the red substance either

as an aUotropic form of lead, or as a hydride of

lead ; Stolba (J. pr. 94, 113) suggested that the
red colour was due to a film of oxide on the
surface of the lead (v. also Schutzenberger, O. B.
80, 1265).

Lead, alloys of. Lead alloys with many
metals ; the alloys areproduced by fusing together

the constituent metals ; some of them are defi-

nite compounds, in these cases either of the con-

stituents is generally soluble in the compound.
Alloys with bismuth, and with bis-

muth and other metals. PbandBimaybe
alloyed in all proportions; malleability is dimin-
ished by adding more than an equal weight of Bi.

By fusing together 70 p.c. Pb, 15 p.c. Bi, and
15 p.c. Sb an alloy is obtained which expands
on cooling. An amalgam of Pb (4 pts.) Bi (2

pts.), and Hg (1 pt.) may be melted by rubbing
pieces of it together. AUoys of Pb with Bi and
Sn are known as fusible alloy ; the M.P. varies

from c. 90° to c. 170° ; all these alloys are said

to solidify at 98°. (For M.P. and solidification-

points of these alloys v. Dallo, 0. C. 1865. 831

;

for expansion and S.H. «. Spring, A. Ch. [5] 7,

178, also Wiedemann, W. 3, 237; for thermal
conductivity v. Wiedemann a. Franz, P. 89,514;
108, 399 ; cf. also vol. i. p. 511.)

Britannia metal is composed of equal parts of

brass, Sn, Sb, and Bi ; Qtieen's metal of 1 pt.

Pb, 1 pt. Bi, 1 pt. Sb, and 9 pts. Sn. Alloys of

Pb with Bi, Sn, and Ag are very fusible, melting

as low as 45° ; the alloy often used for tinning

the inside of glass globes, tubes, &o. is made by
fusing together 1 pt. Pb, 1 pt. Sn, 2 pts. Bi, and
adding 10 pts. Ag.

Alloys with copper w. vol. ii. p. 254.

Alloys with mercury. Pb easily amal-
gamates with Hg, by rubbing together Pb filings

with Hg or by adding Hg to molten Pb. An
amalgam containing 33 p.o. Pb is liquid ;' an
amalgam of equal parts Pb and Hg can be crys-

tallised. Contraction occurs during the amal-
gamation.
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Alloys with potassinm and sodium.
Prepared either by directly heating the metals
together or by fusing PbO with an alkaline
flux, e.g. with cream of tartar. When distilled
with EtI, Mel, &o., compounds of Pb with Et,
Me, &e. are obtained.

Alloys with tin. These metals may be
alloyed in all proportions j the S.G. of the alloy
ia always a little less than that calculated from
the_ S.G-. of the constituents. There are no
indications of the formation of definite com-
pounds (v. Laurie, O. J. 65, 677). These alloys
are very easily ignited and burnt. The two com-
monest alloys of Pb and Sn are solder and
pewter. Fine solder contains 1 pt. Pb and 2 pts.

Sn ; common solder, equal pts. Pb and Sn ; coarse
solder, 2 pts.Pb and 1 pt. Sn. The M.P. varies
from 0. 340° for 1 pt. Pb and 2 pts. Sn, to 370°
for equal parts Pb and Sn, and 440° for 2 pts.

Pb and 1 pt. Sn ; by increasing the relative
quantity of Pb the M.P. rises until the alloy of

25 pts. Pb to 1 pt. Sn melts at o. 560° ; by
increasing the relative quantity of Sn, above 2
pts. to 1 of Pb, the M.P. also slightly rises until
the alloy of 6 pts. Sn to 1 pt. Pb melts at c.

380°. Peioter is an alloy of o. 80 pts. Pb with
20 pts. Sn. According to Eudberg (P. 18,

240) when Pb and Sn are melted together and
allowed to cool, the thermometer always shows
a stationary point at 187° ; he thinks that a
compound PbSn, is always formed, that this

alloy has a fixed solidification-point lower than
that of Pb (326°) or Sn (228°), and that the heat
produced by the solidification of this alloy acting

on the excess of Pb or Sn causes fluctuations in

the final solidification-point of the whole mix-
ture («. alsoPohl, W.A.B. 1850. 402 ; Eiohe, C.B.
55, 143; Wertheim, P. Erganzbd, 2, 75; Mat-
thiessen, P. 130, 62). It seems that the amount
of Pb in pewter vessels for domestic use should

not exceed 18 p.c, else Pb may be dissolved out

by the action of dilute acids, e.g. vinegar.

Alloys with tin and copper. Bell-

metal is an alloy of 4*3 p.c. Pb, 80 p.c. Cu, lO-l

p.c. Sn, and 5-6 p.c. Zn. A little Pb is sometimes
added to Ou and Sn in making bronze.

Alloys with palladium. A crystalline,

greyish-white, brittle alloy is obtained by fusing

granulated Pb with rather more than its own
weight of Pd foil, and removing excess of Pb by
the action of acetic acid and 00^. The alloy

has the composition Pd^Pb ; S.G-. 11-225 (Bauer,

B. 3, 691 ; 4, 449).

Alloys with platinum. An alloy having

the composition PtPb is formed by fusing 3

pts. Pb with 1 pt. Pt, and exposing the product

to the prolonged action of CO,, O, and acetic

acid vapour (Bauer, B. 3, 691 ; 4, 449). Steel-

grey, crystalline; fairly fusible; S.G-. 15-736.

Bauer (Z.c.) also describes an alloy PtPb2.

Alloys with zinc. Pb and Zn alloy in all

proportions ; all the Zn is removed by_ heating

very strongly. Alloying Pb with Zn increases

the hardness of the Pb. Alloys of Pb, Zn, and

Sn solidify at 168° ; when the ratio is 2Pb:Zn:9Sn

the alloy solidifies at 168° only, but other alloys

show also two higher points.

Lead also alloys with eh/roinwwm and mem-

qamtse.

lead, ftntimonat? 0^ i Vi TPl- >• P- ^86,

Lead, antimonides of. Pb and Sb may be
melted together in all proportions; the aUoya
are crystalline ; most of them are formed with
expansion. Ordinary tyge metal consists of 83
pts. Pb and 17 pts. Sb («. Biohe, O. B. 55, 143;
Matthiessen, P. 110, 28 ; Calvert a. Johnson,
P. M. [4] 18, 354; H. v. d. Planitz, B. 7, 1664;
EoUmann, P. 84, 277).

Lead, arsenates of; v. vol. i. p. 308.

Lead, arsenides of. Pb melted with As takes
up c. 16 p.c. of the latter ; the alloys are brittle

and very fusible; some, but not all, of the As is

expelledby heating. Shot-metal is an alloy of Pb
with not more than 3 p.o. As.

Lead, arsenites of ; v. vol. 1. p. 306.
Lead, borates of; v. vol. i. p. 530.
Lead,borofluoride of. Pb(BPJj[= PbFj.2BFJ.

Prismatic crystals ; obtained by dissolving PbO
in excess of BCBEjAq and evaporating to a syrup.
Crystallises with difficulty

;
partially decomposed

by water or alcohol (Berzelius, P. 2, 113 ; cf,

BoEOFmoMDES, vol. i. p. 526).

Lead, bromide of. PhBr^. Mol. w. not cer-

tain; but from analogy of PbClj is probably
365-9( = PbBrj). Melts at c. 499° (Carnelley, G. J.

33, 278) ; boils at c. 861° (Carnelley a. Williams,
C. J. 33, 283). S.G. ppd. PbBrj 6-572 at 19-2°

(Clarke's Table of Specific Gravities [1888] 32).

H.F. [Pb,BrT = 64,450 ; [Pb,Br^Aq] = 54,410 (Th.

3, 337). Obtained by digesting PbO or PbCO,
with HBrAq, or by ppg. the solution of a Pb salt

by HBrAq or a soluble bromide. Obtained in

well-formed, colourless, rhombic needles by
slowly evaporating a solution of Pb in alcohol

containing Br (Hjortdahl, Z. E. 3, 302). SI. sol.

cold, more sol. hot, water; more sol. acids.

From the solution in hot cone. HBrAq (72 p.c.

EBr), Ditto says that white lustrous needles,

PbBrj.3HjO, crystallise (O. B. 92, 718) ; and that

the compound 5PbBr2.2HBr.l0H2O is obtained

by passing HBr into the solution of PbBr, in

HBrAq. After melting, PbBrj solidifies to a
yellow, horn-like mass. Heated in air, a yellow

mass remains containing the oxybromide
PbjOBrj ( = PbBr2.PbO) ; the same oxybromide is

obtained by digesting PbBrj with Pb(02H50j)jAq.

A compound of PbBr^ with PbCl^ has been ob-

tained, also compounds of PbBr, with Fbl,, and
with Pb(0NS)j {v. Lead, hromochloride of;
Lead, iodobromides of; and Lead, bromosul-

phocyamdes of). Andrfi (A. Ch. [6] 3, 104)
describes several double compounds ofPbBr,
with NH^Br.

Lead, brom-iodides of; v. Lead, iodobrom-

ides of.

Lead, bromoehloride of. PbBrj.PbCl,

( = PbBrCl). White needles, observed by lies in

a blast furnace where lead carbonate ores had
been reduced (0. N. 43, 216) ; crystaUisable from
water; S.G. 5-741.

Lead, bromosnlphocyanideB of.

PbBrj.Pb(0NS)2; brownish crystals, by digesting

the constituents together, and then crystallising

from boiling water. By acidifying with HBrAq,
the salt 8PbBr2.Fb(CNS)2 is produced (Qrisson

a. Thorp, Am. 10, 229).
Lead, cUorides of. Only one chloride of

lead, PbClj, has been isolated; but there ia

strong proof of the existence of the tetrachloride,

FbCl,, in solutions of FbO, in HClAq.
lf^u> OKtiOBipE, FbOl,, (Lead eii(hlorify
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Phimhous chloride. Bom-lead.) Mol. w. 277'14.

S.G. 5-805 at 16° (Stolba, J. pr. 97, 503); 5-88

(Brugelmann. B. 17, 2359). V.D. 137-1 at o.

1080° (mean of 4) (Eosooe, Pr. 27, 426). Melts

at 498°, and boils between 861° and 954° (Car-

nelley, G. J. 33, 278 ; and C. a. Williams, 0. J.

35, 564). Crystallises in rhombic system

;

fls:6:c= -5943:1: -5949 (Schabus, W. A. B. 1850.

456). H.F. pPb.Or^] = 82,770 ;
[Pb,CP,Aq] = 75,970

(Th. 3, 337).

Occurreiice.—As cotumite ; found in the

crater of Vesuvius after the eruption of 1822,

mixed with NaCl and CuSO^.
Formation.—1. By heating Fb in a stream

of CI ; combination occurs slowly.—2. By dis-

solving Pb in hot HClAq in contact with air

;

PbClj separates on cooling.—8. By adding solu-

tion of a chloride, e.g. NaClAq, to a cone, solu-

tion of a Pb salt.—4. By dissolving PbS in hot
HClAq and crystallising.

Preparation. —PbO or PbCOg is boiled with
dilute HClAq, and HCLAq is added little by little

until all is dissolved ; the liquid is allowed to

cool, and the PbCl, which separates is repeatedly

crystallised from boiling water.

Properties.—Large, white, rhombic crystals

{v. stipra), which melt at 498° and boil between
861° and 954° (v. supra). V.D. at o. 1080° agrees

with the formula PbClj. SI. sol. cold water,

S. = -95 at 16-5°, solution contains -9414 p.c.

PbClj (Bell, C. N. 16, 69) ; addition of 1 p.c. HCl
diminishes S. to -347, and with 14 p.c. HCl,
S. = -09. If more than 14 p.c. HCl is present S.

increases; S. in HClAq S.G. 1-162 = 2-9 (Bell,

I. c). According to Field (O. J. [2] 11, 575) PbCl^
is less soluble in NaClAq containing 5 p.c. NaCl
than in water (S. = -23) ; but the values of S. for

water and cone. NaClAq are about the same.
The considerably greater solubility of PbCl^ in

cone, than in dilute HClAq is supposed by Ditte

to be due to the formation of a compound of

PbClj and HCl which is decomposed by water

(O. B. 92, 718). Ditte gives the following

table :

—

HOI in
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(Sobrero a. Salmi, A. Ch. [3] 29, 165 ; NiokUs,
A. Ch. [4] 10, 323).

PbOj dissolves in cold fairly oono. HClAq.
Prom this yellow solution, alkalis, alkaline car-
bonates, oxides and carbonates of Ba, Mg, Zn,
&o., and alkaline borates and acetates, ppt. PbO^.
The solution smells of CI, and is decomposed by
heat with evolution of CI and ppn. of PbCl^.
If the HClAq is saturated with FbO, the addi-

tion of water ppts. PbOj. Fisher (0. J. 35, 282)
determined the ratio of Pb ppd. from this solu-

tion by water as PbOj to CI given off by decom-
posing the solution with ppn. of PbClj. The
ratio was almost exactly Pb:2Cl ; now this is the

ratio required on the hypothesis that the decom-
position by water proceeds as shown in equation

(1), and the decomposition to PbClj and 01 pro-

ceeds as shown in equation (2)—

(1) PbCl, + 2H,0 = Pb02-l-4HCl

(2) PbCl4= Pb01,+ 01j.

Fisher proved that the whole of the Pb in solu-

tion is thrown down by water as PbOj. A yellow
liquid with properties the same as those of the

liquid just described is obtained by treating

PbjOj with a considerable quantity of HClAq
(Fisher, l.c.).

By the method described above, Sobrero a.

Salmi (l.c.) obtained a double salt PbClj-ONaCl,

and Nioklis (Z.c.) obtained PbCl^.ieCaClj. Eva-
poration in vacuo, over cone. KOHAq, of a solu-

tion of PbOj in HClAq produces crystals of PbCl,

containing some PbCl,, according to Bendant a.

Daguin (Ann. M. [5] 4, 239 ; v. also Nikolukine,

J. B. 1885. 207, abstract in O. J. 50, 123).

Lead, chlorobr-mide of; v. Lead, bromo-

ihloride of.

Lead, chlorocarbonate of; v. Lead chloride.

Combinations No. 4.

Lead, chlorocyanide of; v. Lead cyano-

chloride of.

Lead, chlorofluoride of. PbClj.PbFj

( = PbFCl). Obtained by ppg. boiling PbCljAq

by KPAq, or Pb(C2H30j)2Aq by a solution of

2 parts NaP with 3 parts NaCl (Berzelius). A
white powder, slightly soluble in water without

decomposition.
Lead, chloriodides of; v. Lead, iodo-

chlorides of.

Lead, chlorophosphate of; v. Lead chloride,

Combinations No. 6.

Lead, chlorosulphide of; v. Lead, tuVplvo-

chloride of.

Lead, chlorosnlphocyanide of,

PbCl2.Pb(CNS)j ; by digesting the constituents

together, and crystallising from boiling water ;

slowly changed to PbOjH^ by NHjAq (Grisson

a. Thorp, Am. 10, 229).

Lead, chromates of; v. vol. ii. pp. 155 and

157.
. , ,

Lead, cyanides of. None has been isolated,

but an oxyoyanide, and also ferri- and ferro-

cyamdes, are known ; v. vol. ii. pp. 341, 339,

and 335.

Lead, cyanochloride of. PbOl2.2PbCyj ; by

digesting PbCl^ with KCyAq (Grisson a. Thorp,

.4771.10,229).
_

Lead, ferricyanide of; v. vol. u. p. 339.

Lead, ferrocyanideof; «. vol. ii. p. 335.

Lead, flnochloride pf; v, J^^A, chloro-

fluoride of.

Lead, fluoride of. FbF^. Pb is not acted on
by HFAq, PbO^Hj, orPbCOj, dissolves in HFAq,
and on evaporating, and heating to remove HF,
PbFj remains. PbF, is also ppd. on adding

Pb(C.Hs02)jAq to HFAq. A white powder;
slightly soluble in water; sol. in HNOjAq (Ber-

zelius). Gunz (A. Ch. [6J 3, 5) gives H.F. of

PbFj as [PbO^H^2HF] = 24,300.

Lead, hydroxides of; v. Lead, oxides and
hydrated oxides of.

Lead, iodide of. Pblj. Mol. w. not certainly

known, but from analogy of PbClj probably
459-46 (= Pbl2). S.G. 6-12; 5-6247 molten at

383° (Eodwell, 2". 1882. 1144). Melts c. 388°.

and boils between 861° and 954° (Carnelley, 0. J.

33, 277 ; C. a. Williams, 0. J. 37, 126). For ex-

pansion of Pblj V. Eodwell, Pr. 32, 23. H.F.
[Pb,!-'] = 39,800 (Th. 3, 337).

Preparation.—Solution of Pb(NO,)j is added
to solution of Felj ; the pp. is washed with cold

water and dried. KI or Calj may be used instead

of Felj. If Pb(CjH30j)jAq is added to KIAq
oxyiodides are formed when excess of Pb salt is

added, and soluble double iodides are formed
if excess of KI is present; to prevent both

results the solution of Pb(C,HaOj)8 should be

acidified either with HNO3 or CjHjOj.

Properties and iJeactiois.— Golden-yellow

crystals; hexagonal, fls:c = 1:1-3018 (Norden-

skjold). Melts when heated to a brown-red liquid,

and solidifies to a yellow mass. Heated in the

air I is evolved, and oxyiodides (q.v.) are formed.

S. cold water -03 ; boiling water -515. Decom-
posed by CI. Zn or Fe boiled with Pblj under

water forms Znl^ or Felj, and ppts. Pb. NajSuO,

in excess forms Pb sulphite and Nal (Michaelis

a. Koethe, B. 6, 999). NHaAq added to boiling

PbljAq ppts. 3PbO.PbI.,.2H20. Dry Pblj is un-

changed by light ; when moist and exposed to

direct sunshine, in contact with the air, it is

slowly changed to PbCO, and I'bOj with separa-

tion of I ; this change is hastened by all sub-

stances which absorb I (Sohmid, P. 127, 493).

Pblj is somewhat soluble in cone, solution of

alkali iodides, but is ppd. on dilution.

Combinations.—1. Absorbs ammonia, form-

ing a white compound Pbl2.2NHj.—2. With lead

monoxide forms various oxyiodides asPblj.j/PbO

(v. Lead, oxyiodides of).— 3. By dissolving Pblj

in warm iodhydric acid solution, and allowing

to cool, white lustrous needles of PbLj.2HI
= HjPbl4 separate. This compound may be

called iodo-plumbhydric acid or iodo-plumbio

acid; it is decomposed by water; gives ofi HI
Ml vacuo ; according to Berthelot, the crystals

contain lOHjO (C. B. 91, 1024).—4. Pblj com-

bines with potassium iodide to form various

double salts, one of which, Pbl2.2KI, seems best

regarded as the K salt of HjPbl^. Yellow,

lustrous leaflets of Pblj.KI are obtained by dis-

solving the constituent salts in the ratio Pbl^iKI

in boUing water, and allowing to cool ; by dis-

solving this salt in warm KIAq and cooling,

the salt Pbl2.4KI is said to be obtained in white

needles (Boullay, A. Ch. [2] 34, 366). Kemsen
(Am. 11, No. 5) asserts that the process de-

scribed by Boullay does not result in production

of Pbl2.41il, and that the salt formed with most
ease when Pblj and KI react under diflerent

conditions is Pblj.KI.HjO (cf. Ditto, 0. B. 92,

I i341).—6. By mixing 9 boiling solution of K|
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and NHjCl with 'PbiG^fiili^l' taking caro that

no permanent pp. was formed, and cooling,

Volkel obtained clear yellow lustrous needles of

Pbl2.2NH,Cl (P. 62, 252) ; decomposed by water
with separation of Pblo. By saturating hot
NHjClAq with Pblj, cooling, pouring off from
Pbl2.2PbCl2 which separates, and evapora-

ting, Poggiale (C. B. 20, 1180) obtained
PbI2.4NH4Cl.2H2O; decomposed by water with

separation of Pbl^.— 6. Pblj combines with silver

iodide. For properties of the Pbl2.AgI produced
V. EodweU (Pr. 32, 540) ; Bellati a. Eomanese
{Pr. 34, 104).—7. Compounds with lead bromide
are formed by crystallising Pblj fromHBrAq (v.

Lead, iodobromides of).—8. Compounds with lead

chloride, Pbl2.PbCl,(=PbICl) and Pblj.SPbClj,

are known {v. head, iodochlorides of).—9. By
boiling PbCOj repea;tedly with PbI|fA.q, Pog-
giale (O. B. 20, 1184) obtained Pbl^.PbCOa.—
10. Pbl2.Pb(C2H302)2 was obtained by Carius

iA.
127, 87) similarly to the PbClj compound

V. Lead chloride, Combinations No. 5).

Lead, iodobromides of. By crystallising

PbljAq from HBrAq, Grissou a. Thorp obtained

the compounds (1) PbBr^.Pblj, (2) SPbBr^.Pblj,

(3) 6PbBr2.PbIj {Am. 10, 229).

Lead, iodocarbonate of ; v. Lead, iodide of.

Combinations No. 9.

Lead, iodochlorides of. The compound
PbClI ( = PbClj.Pbl2) is obtained, in sulphur-

yellow prisms, by cooling a solution of Pbl^ in

boiling HClAq (Labour^, J. Ph. [3] 4, 328).

According to Engelhardt the compound contains

more Pblj than required by the above formula
{J. pr. 67, 293). By saturating hot NH^ClAq
with Pblj, and allowing to cool, Poggiale ob-

tained yellow needles of PbIj.2PbCl2 (C. B. 20,

1180).
Lead, iodosulphocyanide of, Pblj.SPbJCNS)^;

formed with some difficulty by digesting the

constituents and crystallising from hot water
(GrisBon a. Thorp, Am. 10, 229).

Lead, oxides and hydroxides (or hydrated
oxides) of. Five oxides of lead have been
isolated, viz., Pb.O, PbO, Pb^O^, Fhfi,, and
PbO^ ; one or more oxides intermediate between
PbjOj and PbO^ perhaps exist. Two hydrates

of PbO, viz. 2PbO.HjO and SPbO.HjO are known

;

the hydrates Pb20s.3H20 and PbOj-H^O have
also been isolated. The most stable oxide is

PbO ; PbjO is easily oxidised to PbO by heating

in air, and Pb^Oj, PbjO,, and PbOj are reduced

to PbO when strongly heated. PbO reacts with

acids as a basic oxide, forming salts PbX,,

X= NOs, 01, ^SOj, iPO,, &e.; it decomposes

NHi salts, evolving NHj, and combines with 00^
to form PbCO,. PbO also reacts with strongly

basic oxides as an acidic oxide forming unstable

plumbites, e.g. K^PbOj. PbO, reacts as an acidic

peroxide ; with KOH and NaOH it forms fairly

stable phtmbates, M'^PbO, ; with most acids it

forms salts of PbO, but it appears capable of

dissolving without reduction in glacial acetic and
phosphoric acids. The reactions of Pb^Oj and
PbjO, indicate that these oxides are compounds
of the form xPbO.yFbO^. As none of the oxides
of Pb has been gasified the molecular weight of

none is known with certainty.

IjEAD SUBOXIDE, PbjO. The grey pellicle

which forms on the surface of lead exposed to

(he ai; Qon^ists of V\Q, according to B^rzeUns.

I PbjO is prepared by heating FbCjOf in a retort

to near 300° as long as any gas is given off;

2Pb02O, = Pb2O + CO + 3CO2; the residue is

allowed to cool in the retort (Dulong, S. 17, 229

;

Pelouze, J.pr.2o, 486). PbjO is a black powder;
S.Q. 9-772 (Playfair a. Joule, C. 8. Mem. 3, 83)

;

heated in air it burns to PbO ; heated out of

contact with air, PbO and Pb are produced.
Moist PbjO rapidly absorbs from the air,

forming white PbO.ajHjO. Dilute acids resolve

Pb.fl into PbO, which dissolves, and Pb ; satu-

rated Pb2N0,Aq produces a similar resolution,

but PbjO is wholly soluble in dilute Pb2N0,Aq.
This oxide was at one time supposed to be a
mixture of PbO and Fb; but this is disproved

by the facts that when the oxide is rubbed with
lig, either dry or under water, no Pb is removed,
and that PbO is not removed from it by boiling

with Pb acetate solution.

Lead cbotoxede PbO. {Plumbous oxide.

Litharge. Massicot.) Mol. w. unknown, as

oxide has not been gasified. S.G. 9-277 at 17"3°

(Herapath, P. M. 64, 321) ; 9-25 (Playfair a.

Joule, C. S. Mem. 3, 84); 9-17 to 9-88 (Ditto,

C. B. 94, 1310) ; 8-74 to 9-29 (Geuther, A. 219,

60). H.F. [Pb,0] = 50,300 ; heats of neutralisa-

tion [PbO,2HClAq] = 56,830; [PbO.HNO'Aq]
= 24,250 to form basic nitrate {Th. 3, 337).

Crystallises in rhombic forms a:b:c= -666:1: '971

(Nordenskjold, P. 114, 619 ; v. also Mitscherlieh,

P. 49, 403; J.pr. 19, 451 ; GraiUch, W. A. B.
28,282; Marx, J. ^Jr. 3, 217). PbO is dimorphous
according to Ditto (O. B. 94, 1310).

Occurrence.—As lead-ochre, in small quan-
tities in Mexico, Baden, Yirginia, and a few other
localities.

Formation.—1. By heating Pb to low red-

ness in presence of air; if the temperature is

kept below themelting-pointofthePbO, the oxide
is obtained as a yellowish powder, known com-
mercially as massicot; if the PbO is melted
during the preparation, the oxide solidifies to a
scaly reddish solid known as litharge.—2. By
heating Pb with KNOj.—3. By strongly heating

red lead in air.—4. By strongly heating ' white
lead ' on an iron plate.—5. By adding boiling

Pb acetate solution to boiling KOHAq ; pp. is

cryBtaUine (Winkelbleoh, A. 21, 21 ; J. pr. 10,

227).—6. By slowly pouring Pb acetate solu-

tion into CaOAq at 80° until a crystalline crust

appears, then adding a little more, and allowing

to cool (Brendecke, B. P. 55, 318).—7. By add-
ing PbSOj, made into a paste with water, to

boiling NaOHAq (Wiohmann, O. O. 1860. 334).

For modifications of these processes v. Payen,
J.pr. 13, 485 ; Behrens, B. J. 24, 134.-8. Ac-
cording to Yorke (P. M. [3] 6, 82), crystals of

PbO are produced by placing Fb in a vessel of

water exposed to the air, The reaction of steam
with Fb at white heat produces FbO.

Prepwration.—1. Basic Pb nitrate is heated
in a Ft crucible until completely decomposed
(the neutral salt melts before decomposition is

complete) . Berzelius recQmniends the following

procedure. Equal \feigh1is qf PbO and Fb2N0,
are kepi in boiling water until the PbO is wholly
transfoAned inJ)o basic nitrate ; the basip salt ia

dissolved in boiling water, the solution is ^tered
hot and allowed to cool ; the basic nitrate which
separates is subjected to the action of the boiling

golvitiqn ^8 long as any solid separates OQ cooling.
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A small quantity of the basic nitrate is made into

a paste with water, the inside of a Pt crucible is

covered with this paste, and the crucible is dried

;

the rest of the salt is strongly pressed while moist,
then dried, and broken into smaller pieces, which
are placed in the crucible, which is then heated
nntil the decomposition is completed. The
PbO formed from the pieces of basic nitrate

in the middle of the crucible is pure ; the outer
layers of PbO contain a little Pt.—2. PbO is

prepared in crystalline form by dissolving PbO,
prepared as in 1, in hot KOHAq or NaOHAq
and allowing to cool. The colour and S.G-. of

the crystals vary with the conditions. Ditte

(C. B. 94, 1310) obtained a greenish crystalline

mass (S.G. 9-1699) by heating KOHAq o. 13 p.o.

with Pb0.a!H20; using 25 p.c. KOHAq he ob-

tained sulphur-yellow lustrous crystals (S.Cr.

9-2089); brownish needles (S.G. 9-8835) were
obtained by using 30 p.c. KOHAq and allowing

to cool ; KOHAq 18-5 p.c, saturated with
PbO.icH^O when hot, gave deep green, almost
black, crystals on cooUng (S.G. 9-5605) ; satu-

rated KOHAq boiled with PbO-sH^O gave deep
rose-coloured crystals of PbO (S.G. 9-4223),

differing in form from the usual crystals, and
becoming yellow when strongly heated (c/. Mit-

Bcherhch, J.pr. 19, 451 ; Calvert, B. J. 24, 135

;

Becquerel, A. Oh. [2] 51, 105).

Properties.—PbO is a yellow to reddish-yellow

crystalline sohd; the colour and S.G. of the

oxide when well crystallised seem to vary with
the conditions of formation, v. Preparation,

No. 2. Melts between 585° and 630° to a clear

dark-red liquid. According to Leblano (B. J.

26, 193) molten PbO absorbs O, which it gives

off on solidifying. PbO is si. sol. water ; 1 part

dissolves in o. 7000 water; the solubility is

affected by the state of aggregation of the PbO
(cf. Bineau, C. O. 1855. 877) ; if the solution is

exposed to the air 00^ is absorbed, and the

Pb ppd. as basic carbonate; the PbO is also

removed by filtration through paper (Yorke,

P. J\I. [3] 5, 82). Heated to between 300° and
450° in air, PbO is oxidised to PbjOj, but at

higher temperatures PbjOj is deoxidised to PbO.
PbO is soluble in warm cone. KOHAq or

NaOHAq. Geuther {A. 219, 56) says that two
varieties of PbO exist, one yellow and the other

red ; the yellow crystallises in rhombic, the red

in hexagonal, forms.

Beactions.—1. Heated in fflM-PhjO, is formed

at 0. 300°-450° ; at a somewhat higher tempera-

ture PbO is re-formed;—2. Heated in hydrogen,

or ca/rhon monoxide, reduction to Pb occurs at a

little above 100° ; PbO is also reduced to Pb by

heating with C, Na, or KCN.—3. Eeacts with

most aciis toform salts PbX2,X= NO3, 01, |S0„
&a. ; absorbs 00^ from the air forming PbCOa.—
4. Decomposes alkali salts with separation of

the alkali.—6. Dissolves in warm fairly cone.

potash or sodas solution, probably with formation

ot plumbites K2(Na2)Pb02.—6. Dissolves in mol-

ten potash forming K^PbO^ which, on long-con-

tinued heating in air, is oxidised to KjPbOj

(Carnegie, C. N. 60, 113) (v. Plumbaies under

Lead peroxide, p. 132).—7. Dissolves also by

boiling with milk of lime : on evaporating in ab-

sence of air a compound separates in needles,

probably CaPbOj.—8. 'Molten PbO dissolves

tilica, easily forming glass-like silicates ; these

Vol. hi.

silicates readily dissolve CaO, Al^O,, &0.— 9.

Heated in chlorine, bromine, or iodine vapour,
the compound PbOlj, Pb,Br„Oj, or F\lfi„ is

formed ; heated with CI and air, Br and air, or

I and air, the product is FbgCl,eO, Pb^BrjO^, or

PbjI^Oj (Cross a. Sigiura, G. J. 33, 405).—10. By
boiling excess of PbO with cone, calciwn chloride

solution, filtering, and washing with alcohol the

pp. that forms on cooling, Andr6 (0. B. 104,

359) obtained 2PbO.CaO.CaCl2.4H2O ; by using
stronHwn chloride he obtained 2PbO.SrCl2.5H2O.
11. PbO does not react with phosphorus tri-

chloride at 160°, but when heated together over
a flame, PbO and FCl, react violently forming
PbCl2, Pb(H2P03)2, and P (Michaelis, J. pr. [2]

4,.449).—12. Dissolves in magnesium chloride so-

lution ; on filtering and evaporating, the oxy-
chloride SPbO.PbClyHjO separates (Voigt, Ghem.
Zeitung, 13, 695).

Hydrates op IiEAd monoxidb.—1. SPbCHjOj
obtained by adding c. 400 gramsKOH to 1000 oc.

water containing freshly ppd. PbO in suspen-
sion (Ditte, G. B. 94, 1310) ; also by adding
basic Pb acetate solution to NH^Aq at 20°-25°,

and digesting the pp. under the liquid for some
time (Payen, A. Gh. [4] 8, 302; Behrens, B. J.

24, 134). This hydrate forms lustrous octahe-

dral crystals ; S.G. 7-592 at 0° (Ditte, 0. B. 94,

1310) ; loses some H2O at 130°, and is entirely

dehydrated at 145° ; e. sol. caustic alkali solu-

tions.—2. 2PbO.H20. By ppg. Pb(C2H302)jAq
by KOHAq or NaOHAq, and £gesting with ex-

cess of pptant. ; if Pb(N0g)2 is used some basic

nitrate is always formed (Schafiner, A. 51, 175).

The hydrates of PbO readily absorb CO, from
the air; they also combine with NH, to form
PbO.H2O.2NH3 and 8PbO.2NH5.H2O (Calvert,

O. B. 23, 480).

Plumbites. Although PbO is a markedly
basic oxide, it nevertheless dissolves in alkali

solutions to form unstable salts of the form
M'2Pb02 ; these salts, pVwmbites, have not been
much investigated ; according to Carnegie (C.N.

60, 113) K plumbite is formed by dissolving PbO
in molten KOH, and on long-continued heating
in air it is oxidised to plumbate KjPbOj. The
Ag salt is produced by adding NaOHAq to a
mixture of a Pb and a Ag salt ; Wohler gives the

formula Ag20.2PbO. Krutwig (B. 15, 1264) ob-

tained a yellow salt, Ag2Pb02.2H20', by adding
AgNOjAq to alkaline Pb(N0a)jAq, and washing ^
with hot KOHAq and then with hot water; the

salt soon became black in the air.

Lead sesquioxide. PbjOj. (PVwmbo-pVwnMe
oxide.) Mol. w. unknown, as oxide has not been
gasified. A reddish-yellow powder resembUng
PbO ; Debray describes PbjOj as greenish-brown

(0. B. 86, 513). Debray (l.c.) prepares this

oxide by heating PbO: ^° 350°, or by heating

PbO or better PbCO, to the same temperature in

a stream of air or ; Carnelley a. Walker (C. J.

63, 85) say that PbO: is changed to PbjO, at

280°-290°, and that Pb203 gives off at c. 370°.

According to Jacquelain {J. pr. 53, 153) PbjO,
may be obtained by pouring a solution of red
lead, PbgOjiin glacial acetic acid into very ailute

NHjAq, separating the pp. quickly, washing it

with hot water containing a very little aortic

acid, and drying at 100'. Winkelblpch (A. 21,

21) obtained this oxide by pouring NaOHAq into

Fb(C2Hs02)]Aq until the pp. dissolved, and then
K
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adding coldNaClOAq, taking care to avoid excess
which would produce PbOj. Debray asserts that

ibis method yields only a mixture of FbO and
PbOj. PbjOj is not decomposed by heat until c.

360°, but a little above this temperature it gives

off O, leaving PbaOij heated to o. 530°, PbO is

produced(Carnelleya.Walker,O.J^.53, 85). Pb^Oj
is resolved by acids into PbO^ and a salt of PbO

;

Winkelblech's statement that Pb^O, is dissolved

unchanged by HClAq, from which solution it

may be ppd. again byalkalis, is denied by Haus-
mana (A. 91, 235). FhjO, is reduced to PbO by
HjCjOiAq or H.COjHAq.

Hydrate of lead sebquioxidb. Pb^Os.SHoO.
Obtained by adding PbO to cone. E^PbOjAq, as a
red curdy pp. (Seidel, /. pr. [2] 20, 200). The
solution of KjPbO, is obtained by dissolving pure
PbOj in molten KOH with a very little water,

and then dissolving the fused mass in a small
quantity of water.

Bed oxide of lead, FbjOj. (Diplumbo-
pVumbic oxide. Bed lead. Minium.) Mol. w.

nnknown, as oxide has not been gasified. S.G-.

9-096 at 15° (Herapath, P. M. 64, 321).

Occurrence.—Mini/u/m is found mixed with
other lead ores in Yorkshire, Anglesey, Virginia,

the Eifel, &o.

Formation.—^By heating PbO in air to low
redness (not above 450°) for some time, and
cooling slowly.—2. By adding PbO in EOHAq
to EjPbOgAq, washing the pp. with hot water,

and heating it.—3. Finely divided ppd. Pb ex-

posed to air in presence of water and a little

NHjAq is slowly changed to PbgO, mixed with
Pb carbonate (Schonbein, J. pr. 74, 323).

Preparation.—1. A mixture of 1 pt. KClOj,
4 pts. PbO (prepared by heating PbCOs), and 8
pts. ENO, is heated; the mass melts, and PbO,
is formed and on continued heating is changed
to PbjOi ; the fused mass is treated with water

and the residue is boiled with dilute EOHAq, to

dissolveunchangedPbO, washedand dried (Levol,

J.pr. 22, 38).—2. 5 to 6 pts. Pb(N03)j are dis-

solved in water, and EOH is added until the pp.
which forms is dissolved, to this liquid is added
1 pt. PbOj and the whole is boiled for some time

;

Dnchanged PbOj is decomposed by digesting

with HjCjjOjAq, and the PbC^O, formed is dis-

solved in EOHAq; the residue is washed and
dried (Levol, l.c.).—3. Commercial red lead

usually contains some PbO ; this may be re-

moved by digestion with dilute acetic acid, or

better with lead acetate solution. Lowe {D.P.J'.

271, 472) recommends to digest 1 pt. commercial
red lead with 10-15 pts. of a 10 p.c. solution of

Pb(N0j)2, for some time at a gentle heat, then to

boil, and finally wash well.

Properties.—^A scarlet crystalline-granular

powder; when heated it becomes brighter red

and then violet; at c. 500°-530° decomposition to

PbO and occurs. S.G. according to different

observers varies from 8'94 to 9'1 (v. Clarke's

Specific Oravity Tables [2nd ed.], p. 47). Insol.

water ; reacts with dilute acids to form salts of

PbO, andPbOj which remains undissolved; with
cone. H2S04, or HCLAq, gives salts of PbO and
or CI. Dissolves completely in glacial acetic

acid forming a liquid which acts as an energetic

oxidiser (v. Beactions, No. 6). Pb^O^ is readily

reduced to PbO, e.g. by SOjAq or HNOjAq.
Beactions,—1. Heated to o. 500'-530=, gives

PbO and 0.—2. Beduced to PbO by easily ooti'

dised bodies, e.g. SO^Aq, HNO^Aq, solution ol

sugar.^3. With stannous chloride gives PbClj
and SnOlj.—4. Dissolves in considerable quan-
tity of cone, cold hydrochloric acid to form b
yellow liquid from which alkalis, alkaline car-

bonates, borates, and acetates, and oxides and
carbonates of Ba, Mg, Zn, &0. ppt. PbO, ; on
heating, the solution decomposes to PbCl, and
CI; this solution almost certainly contains
PbCl,, on warming CI is evolved and PbClj ppd.
(Fisher, C. J. 35, 282; v. Lead tetrachloride,

p. 126). Dilute HCIAq forms PbClj, H^O,
and PbOj. Warm HCIAq in excess evolves CJ

and ppts. PbClj.—5. Dilute sulphwria, nitric, or

acetic acid, and other dilute acids ppt. PbO, and
form sulphate, &c. of PbO. Hot cone. H^SO^
forms PbS04 and 0.—6. PbjO, dissolves in

glacial acetic acid; this solution is strongly
oxidising, e.g. it converts SO^Aq to SOjAq,
ASjOsM to ASjOjM. PbS to PbSO,, Pb, Hg, and
Gu to oxides, separates I from EI (Schonbein, J.

pr. 74, 315) ; when dropped into dilute NHjAq
a pp. of PbjOj is produced (Jacquelain, J. pr.

SB, 153 ; V. Lmd sesguioxide, p. 129). Accord-

ing to Jacquelain (loc. cit.) a solution of Pb^Oj
in glacial acetic acid at 40° gives crystals of

PbO,(C4H40,), [0 = 8, = 6]' [old notation];

these crystals may be kept under acetic acid •

but give PbOj and HjC^Oj on warming, or

with water. Schonbein {j.pr. 74, 315) says that

cone, acetic acid dissolves about 9 p.o. of Pb,0,
when shaken for 15 mins. with excess of the

finely powdered oxide; the solution is easily

decomposed by heat or dilution, but is stable at

c. -18°; by careful addition of H2SO4, PbSO,
is ppd. and an acetate corresponding to PbO,
remains in solution ; this solution deposits PbOj,
slowly at ordinary temperatures, quickly when
heated ; addition of EOHAq does not ppt. PbjO^,

but a mixture of PbO and PbOj.—7. PbgO, dis-

solves in cone, phosphoric acid ; the solution

reacts similarly to that of PbgO^ in acetic acid.

By using a mixture ofphosphoric and sulphuric
acids, a solution is obtained containing only the
phosphate corresponding to PbO,, and free from
PbO (Jacquelain, J. pr. 53, 152 ; v. Lead per,

oxide, p. 131).—8. Cone, solutions of arsenic and
tartaric acids dissolve PbgO, ; the solutions re

semble those in acetic and phosphoric acids, but
are more easily decomposed.

Composition and constitution of red lead.-~

When PbO is heated in air, is slowly and con-

tinuously absorbed; when 0. 1"76 p.c. has
been absorbed the product is red, but absorption

of continues, and some specimens of red lead

contain 2-67 p.o. in excess of that contained
in the PbO (Jacquelain, J.pr. 53, 151). An ab-

sorption by PbO of 1"79 p.c. O corresponds with
the formation of Pb^Oj ; the formation of PbjO,
requires 2-39 p.c. Older analyses of red lead led

to the supposition that it was Pb^O, (Dumas,
B. J. 13, 113). Careful syntheses and analyses

have, however, shown that a definite red-coloured

oxide exists having the composition Pb^O,. At
the same time the analyses of commercial red

leads made by Mulder (J.pr. 50, 438) and Jacque-
lain (J.pr. 63, 151) show that the percentage ol

O above that required to form PbO varies from
1-16 to 2-67. Several samples of red lead

agreed in composition with the formula Pb,0„
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others approached PbsO, (c/. Lowe, D. P. J.

271, 472). It is stai doubtful whether a series
of oxides exists of the form aiPbO.yPbOa, x
varying from 1 to 3 or 4 and y from 1 to

2 or 3, or whether only two suoh oxides are
definite bodies, viz. PbO.PbO»( = Pb„0,) and
2PbO.PbOj,( = Pb30J.

Eed lead, PbjOj, may be regarded either as
2PbO.Pb02 01 as PbO.PbjO,; th« reaction of

PbjOj with acids, the synthesis of PbjOj by the
action of PbO in KOHAq onKjPbO,( = KjO.PbOj),
and the fact thtwt PbO, is acidic towards some
oxides, point to the constitution 2PbO.Pb02
rather than PbO-PhjOj.

Lead PERoxroE. PbO;;. (Brown oxide of lead.

Puce oxide of lead. Lead dioxide.) Mol. w.
unknown, as oxide has not been gasified. S.G.
8-902 at 16-5° (Herapath, P. M. 64, 321) ; 8-756

to 8-897 (Playfair a. Joule, C. S. Mem. 3, 84)

;

9-045 (Wernicke, P. 141, 109).

Occu/rrence.—As plattnerite, at Leadhills, in

hexagonal prisms.

Formation.—1. By boiling a Pb salt with a
filtered solution of bleaching powder.—2. By di-

gesting red lead with dilute HNO^Aq, and wash-
ing the residue.—3. By mixing solutions of Pb
acetate (4 pts.) with soda crystals (3| pts.), and
passing Gl into the mixture : 2\ pts. PbO, are

obtained; PbClj is not formed (Wohler, /. pr.

90, 383; cf. Geuther, A. 96, 382).—4. By
heating FbO with KCIO, to less than red

heat and washing the mass with water.—5.

By boiling PbO-sHjO with KjFeCysAq in pre-

sence of KOH (2KaFeOyeAq + 2KOHAq+ PbO
= 2K,FeCy8Aq + PbOj + B.fi ; Overbeck, Ar. Ph.
[2] 85, 5).—6. By fusing PbO with KOH for

some time (Becquerel, A.Ch. 51, 504). Carnegie

(C. N. 60, 113) obtained Pb02.H20 by long-con-

tinued fusion of PbO in KOH, solution in water,

and careful neutralisation by dilute H^SOjAq
{v. Hydrates of lead peroxtde, infra).—7. By
oxidising PbO by an alkaline solution of KMnO,
(ReynoBO, C. B. 32, 646).— 8. By electrolysing

strongly alkaline solutions of Pb salts, the hy-
drate PbOyHjO (g.».) is deposited on the positive

electrode (Becquerel, 4.0/^. [3] 8,405). By slowly

electrolysing a solution of 1 pt. Pb(N03)2 in 8 pts.

water, Wernicke obtained PbO., (P. 141, 109).—
9. PbO^is obtained, mixed with PbO, by shaking
basic Pb acetate with HjO-^Aq (Sohonbein, J. pr.

75, 88).

Preparation.—1. Very finely powdered Pb
acetate is boiled with a filtered solution of bleach-

ing powder, the liquid being poured off, and fresh

solution added from time to time, until no Pb is

found in solution ; the residue is washed with

very dilute HNOjAq, and then with hot water,

and dried at a low temperature (Bottger, J. pr.

73, 493).—2. Fehrmann (JB. 15, 1882) recom-

mends to add a filtered solution of bleaching

powder to cone. PbCl2Aq at 50 ' to 60°, until a

few drops of the supernatant liquid cease to show

a brown colour when filtered, and to wash the

pp. out of contact with air.

Properties.—A dark puce-brown powder ;

black according to Fehrmann (B. 15, 1882).

The native compound forms metal-like, lustrous,

iron-black, hexagonal crystals; S.Q-. 9-392 to

9-448 (Breithaupt, J.pr. 10, 508). When heated,

PbO^ gives PbjOj and 0, and at a higher tem-

poratdie it is resolved into PbO and O. Readily

parts with to oxidisable bodies, e.g. rubbed
with P or S vivid combustion occurs ; sugar
and gallic acid &c. are ignited by tritura-

tion with Pb02. Acids generally react with
PbOj to form salts of PbO ; cold cone. HClAq
seems to produce PbClj, and solutions of Pb^Oj
in glacial acetic and phosphoric acids probably
contain salts corresponding with PbO, (v. Re-
actions, No. 9). PbOj reacts with strongly basio
oxides as an acidic oxide to form plumbates
M'jPbOj (v. imfra, Plumbates). On account of

its readiness to part with 0, PbO^ is largely
used for forming a surface on which to strike
' safety ' matches.

Reactions.—1. Heated, easily goes to Pb^O,
and 0, and at a higher temperature to PbO and
0.—2. Readily gives up J of its O to easily oxi-

dised bodies, either at the ordinary temperature
or by slightly heating ; e.g. when PbO^ is rubbed
with an equal weight of Hfifi,, Sfi, 00^, and
PbCOj are formed ; PbOj rubbed with f pt. sugar
or 1 pt. tartaric acid oxidises these rapidly,

causing ignition ; P is oxidised and ignited when
rubbed with PbOj {v. Bottger, A. 34, 94).—
3. Sulphur dioxide is rapidly absorbed by PbOj
with rise of temperature and production of SO,.
4. Potassittm iodide is decomposed with libera-

tion of I.—5. PbOj reacts with a dilute solution

of potassium ferrocyanide to form K^FeCy,, pro-

vided the KOH produced in the reaction is

neutralised by COo ; with cono. potassium ferri-

cyanide solution in presence of KOH, KjEeCyjis
formed.—6. By digesting PbOj with ammonia
solution, PbO, HjO, and NH^NOj are produced.

7. Not acted on by cold nitric or sulphuric acid;
with hot cone. H^SO, gives PbSO, and 0.

—

8. Cold cono. hydrochloric acid in excess dis-

solves PbOj, producing a yellow liquid which
evolves 01 on heating and gives a pp. of PbClj

;

alkalis, alkaline carbonates, and alkaline earth

oxides and carbonates ppt. PbO^ from this solu-

tion; the solution almost certainly contains

PbClj (v. Lead tetrachloride, p. 126). Hot
HClAq evolves CI and forms PbOl,.—9. A basio

acetate derived from PbO, is said by Jacqnelain
[J.pr. 53, 152) to be obtained by dissolving red
lead in glacial acetic acid at 40° and cooling;

J. gives the formula Pb02(0jH30,,)3 [0 = 8, C = 6]

[old notation] to the crystals which form. These
crystals are unchanged in acetic acid ; on drying
between paper, or on adding water, they are

resolved into PbO^ and acetic acid. Similar salts

derived from PbO, are obtained by dissolving

red lead in very cono. phosphoric uni arsemc
acids, but the salts are very unstable (J. I.e. ; cf.

Red oxide of lead, Reactions, No. 6, p. 130).

—

10. Heated with phosphorus trichloride, PbCl,,

POOI3, and Pb(H2P03)j are formed (Michaelis,

J. pr. [2] 4, 449).—11. Heated in chlorine, bro-

mine, and iodiiie, the compounds Pb^CliO,
Pb,Br„0;„ and PhuIsO,, respectively, are ob-

tained; heated in chlorine and air, bromine
and aAr, and iodine and air, the products are

PbijOljiOj, Pb^Br^Oj, and PbnIjO,,, respectively

(Cross a. Sigiura, O. J. 33, 405).—12. PbO, reacts

with alkalis to form compounds in which PbO,
forms the negative radicle ; e.g. the salt K,PbOj
may be obtained from a solution in cone, hot
KOHAq [v. infra, Plumbates).

Hydrates of lead peroxide. (1) PbO,.H,0.
This hydrate is formed, as a brown pp., by. dia

x2
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lolving PbO in molten KOH, heating in air for a

eonsiderable time, dissolving the K^PbOj pro-

duced in eold water, and exactly neutralising b*y

dilute Hj,SO.,Aq (Carnegie, 0. N. 60, 113). It is

also probably obtained, at the positive electrode,

by the electrolysis of strongly alkaline solutions

of Pb salts (Becquerel, A. Ch. [3] 8, 405).. By
electrolysing an alkaline solution of Pb-Na
tartrate, Wernicke (P. 141, 109) obtained a lus-

trous blue-black film, which had the composition
Pb02.H20, S.G. 6-267. (2) According to Car-

nelley a. Walker (C. /. 63, 85), ppd. PbO^ after

drying in the air for 10 days has very nearly the
composition BPbOj.HjO ; at 230° this hydrate is

changed to PbOj.
F lumbites. —'PhO^rea.ota with acids as a

basic peroxide forming salts corresponding with
PbO ; in some cases unstable salts derived from
PbOj appear to be produced (v. supra, Lead
peroxide, Reactions 8 and 9). Pb02 also re-

acts with alkalis as an acidic oxide to form
salts MybOj known as plumbites. Premy
{C. B. 15, 1109) obtained colourless crystals of

K2Pb03.3H20 by dissolving PbOj in boiling very

cone. KOHAq, adding a little water, and placing

over H^SO,. Seidel (X pr. [2] 20, 200) obtained

the salt by adding PbOj to molten KOH con-

taining a little water, dissolving the fused mass
in water, and evaporating over H^SO,, in vacuo.

The crystals form quadratic oclahedra, a:c

= 1:1-2216 ; they are' decomposed by water with
separation of PbOj. A corresponding Na salt is

known. Solutions of these salts are said to

yield pps. of plumbites when added to solutions

of various metallic salts. K^PbOj is also pro-

duced by dissolving PbO in molten KOH and
heating in air (Becquerel, A. Ch. 51, 504 ; Car-

negie, C. N. 60, 113). Crum obtained a plumbite

of Ca by digesting Pb(N03)2 with CaO and bleach-

ing powder {A. 55, 213). Por Plumbaies v.

Kassner (Ar. Ph. 232, 375 [1894].)

Lead, oxybromides of. Several oxybromides
of Pb are known. The compound PbO.PbBrj is

formed by heating PbBr^ in air so long as white

fumes are evolved ; also by digesting PbBr.^ with
Bolution of Pb acetate. By heating PbO in Br
vapour. Cross a. Sigiura obtained Pb,Br„02; and
by heating the same oxide in a mixture of

Br and air they obtained 'PhJBifii (C. J. 33,

405) ; from PbO^ they obtained Pb,Br„02 by
heating in Br.

Lead, ozychlorides of. PbClj and PbO very

readily combine when heated together to form
oxychlorides from which HNOjAq dissolves out

PbO.
PbCl2.PbO : occurs native as matlockite, S.G.

7-21 (Greg,,P. M. [4] 2, 120; Eammelsberg, P.

75, 141) ; foi-med by heating PbClj in air until

fumes are no longer evolved ; also by digesting

freshly ppd. PbClj with cold Pb acetate solution

(the oxychloridethus formed is (PbCl2.PbO)i,.H20

according to Brandes, A. 10, 273) ; also (with

HjO) by partial ppn. of PbCl^Aq by OaOAq, thus

prepared it is used as a pigment {Pattinson's

white lead).

PbCl2.2PbO : occurs native as rmndipite, in

yellow-white trimetrio prisms, S.G. 7 to 7-1;

formed, according to Ditte (0. B. 94, 1180), by
gradually adding KOHAq to FbClj suspended in

water, or by adcUng KOlAq to PbO.ffiHjO.

FbCL,.3PbO: the hydrate with 4H,0 is

formed by adding NH,Aq to PbCljAq (Berzelius)
j

also by mixing NaCl with PbO, making into a
paste with water, and allowing to stand; the

product of this reaction, when washed and
heated, gives a yellow powder, known as Tv/r-

ner's yellow, which is probably PbCl2.BPbO. The
hydrate PbCl2.3PbO.H2O was obtained by Voigt
{Chem. Zeitung, 13, 695) by dissolving PbO in

MgCljAq, filtering, and evaporating.

PbCl2.7PbO : a lustrous, golden-yellow, crys-

talline mass, obtained by melting together 1 pt.

pure NH4CI and 10 pta. pure PbO, pouring oft

from a little Pb (formed by the reducing action

of NH3 set free by the PbO acting on N^^Cl),
and allowing to cool ; known as Cassel yellow.

By heating PbO in a mixture of CI and air,

Cross a. Sigiura obtained 2bfil,fi {C.J. 33, 405),

by heating PbOj in CI the product was Fbfil,0,
and by heating Pb02 in a mixture of CI and ait

the compound Pb,20l2,04 was obtained.

According to Andrfi (A. Ch. [6] 3, 104)
PbCl2.PbO, PbCl2.2PbO, and PbClj.BPbO are ob-

tained by ppg. PbClj by KOHAq.
Lead, ozycyanide of; v. vol. ii. p. 341.

lead, ozyiodides of. Several oxyiodides of

lead are known. Pblj.PbO.HjO is formed by
adding KIAq to excess of Pb acetate solution and
digesting the pp. in the liquid ; it is a yellowish-

white powder, insol. water (Brandes, A. 10, 269

;

cf. Ditte, 0. B. 92, 145). Other oxyiodides, de-

scribed by Kiihn (Ph. C. 1847. 593) and Denot
(/. Ph. 20, 1) arePbIj.2PbO.H20,Pbl2.3Pb0.2H20,
andPbl2.5PbO. Cross a. Sigiura (O. J. 33, 405) de-

scribe the oxyiodides Pb„IjO,„, PbgljOj, PbiiljO,,

and Pb„I.,05, obtained by heating PbOj, and PbO,
in I and air, and in I only.

Lead, phosphide of. No phosphide of Pb has
been isolated with certainty. Pelletier {A. Ch.
[2] 13, 114) said that Pb takes up c. 15 p.o. P
when P is thrown on to melted Pb, or when Pb
filings are strongly heated with glacial phos-
phoric acid, or PbClj with P ; but the experi-

ments of Cloud (in Percy's laboratory) make it

doubtful whether Pb and P combine. According
to H. Eose (P. 24, 326) a brown pp., consisting

of a phosphide of Pb, is obtained by passing PH,
into Pb acetate solution.

Lead, salts of. Compounds formed by repla-

cing the H of acids by Pb. Pb forms one series

of well-marked salts, PbXj, where X= CI, NO3,
iSOj, iCOa, iPO^, iAsO^, &c. PbCli very pro-

bably exists in a solution of PbO^, or PhjOj, in

cold cone. HCLAq ; and PbO(C2Ha02)2 is said to

have been isolated ; these two salts belong to

the series PbXj, corresponding with the oxide
PbOj. Very many basic salts of Pb are known,
and a considerable number of double salts. The
formulsB of the Pb salts are determined from
analyses, comparison with the salts and com-
pounds of Sn, Ge, and Si, and from the vapour
densities of FbCl, and PbHe.,. The following
are the chief salts of lead (v. Cabeokaies, Ki-
iBATEB, SdiiPhaxes, &o.) : AnUmonaU, arsenate
and -ite, borate, bromate, carbonates, chlorate
and -ite, ch/romates, dith/ionate, hypophosphite,
iodate, moVybdate, nitrates and -ites, pentathAo-
nate, perchlorate, periodates, phosphates and
-ite, sulphates and -ite, selenate and 4te, silicates,

thiosulphate, irithionate, imigstatei, uranate,
vanadates.
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lead, aelenide of, PbSe. Occurs native as
ehtusthalite in the Hartz, &o., the Pb being
sometimes partly replaced by Co, Ca, Hg, Ag,
&o. ; S.G. 7 to 8-8 (H. Bose, P. 2, 416; 3, 281

;

Stromeyer, P. 2, 403 ; Kersten, P. 46, 265).

PbSe is produced by heating the constituents in

the ratio Pb:Se ; it forms a porous, grey, soft

mass (Berzelius) ; melted under borax small
regular crystals are obtained, S.Cr. 8-154 (Little,

A. 112, 212). Heated in air Se is yaporised,

then a little PbSe, and a residue of basic selenite

of Pb is left ; cold HNOjAq dissolves Pb, leav-

ing Se.

Lead, selenocyanide of, Pb(SeCy)2; v. vol.

ii. p. 348.

Lead, silicoflaoride of, Pb(Bf4)2. Long
prismatic crystals ; by dissolving PbO in

HBPjAq and evaporating to a syrup ;
partially

decomposed by water or alcohol (Berzelius, P.

2, 113).

Lead, sulphides of. Besides PbS, which is

a well-marked compound, two subsulphides,

PbjS and Pb^S, probably exist; there are also

indications of the formation of a persulphide.

Lead sdlphide. {Lead mmiosulphide. Plumh-
mis sulphide.) PbS.

Occurrence.—Native as galena ; crystallised

in monometrio octahedra, and cubic and rhombic
dodecahedra ; S.G. 7-25 to 7-7 {v. Neumann, P.
23, 1).

Preparation.—1. By mixing S with molten
Pb.—2. By heating PbO with excess of S.

—

3. By the action of HjS or an alkaline sulphide

on Pb salts.—4. By passing 08.^ over Pb heated
a little above redness, crystals of PbS are formed
(Pb thiocarbonate seems to be also produced)
(Gautier a. Hajlopeau, C. R. 108, 111).—5. Well-

formed crystals of PbS are obtained by passing

HjS into a solution of c. 3 grams Pb(NOj)j in

250 CO. 10 p.c. HNOjAq at c. 15° ; if only c. 1 p.c.

HNOj is present the pp. is amorphous (Muck, Z.

[2] 4,241).—6. CrystallinePbS is produced by the
action of PbO on thio-urea (Beynolds, C. J. 45,

162). A<lclition of H^S to a Pb salt in pres-

ence of HClAq sometimes produces a red pp. of

SPbS.PbClj; on warming and passing in more
HjS, PbS is formed.—7. Winssinger {Bl. [2] 49,

452) obtained an aqueous solution of colloidal

PbS by ppg. by HjS a very dilute solution of a
Pb salt, and dialysing ; the solution was reddish-

brown.
Properties.—Lead-grey crystalline solid, as

prepared by fusion of Pb and S; S.G. 7'505

(Karsten, 8. 65, 394). A brown-black powder, as

prepared by ppn. by H^S : S.G. 6-924 at 4°

(Playfair a. Joule, 0. J. 1, 137), 6-77 (Schneider,

J.pr. [2] 2, 91). Melts at full red-heat out of

contact with air, and is said to sublime un-

changed. Insol. in dilute acids, caustic alkalis,

and alkaline sulphide solutions.

Reactions.—1. Heated in air evolves SOj and

forms Pb and PbSO^ and some PbO (Deseotils,

A. Ch. [2] 55, 441).—2. Heated with leadmonoxide

forms Pb and SOj ; Pb and SOj are also pro-

duced by heating with lead sulphate; if little

PbS is heated with much PbSO., the chief pro-

ducts are PbO and SOj {v. Lead; Formation,

Nos. 1 and 2, p. 122).—3. Melted with scrap iron

FeS and Pb are formed.—4. Heated in steam

gives H^S, and at first PbO and afterwards Pb.—
5. Heated with alkaUne carbonates half the Pb of

the PbS is separated.—6. Boiled with dilute

nitric acid Pb(NO,)j, S, and NO are produced;
fuming nitric add forms PbSO., and S, and
sometimes Pb(N03)j. — 7. Cone, hydrochhrio
acid forms PbOl^ and HjS.—8. Agua regia forms
PbCljand PbSO,.—9. Slowly reacts with chlorim
to form PbClj and SjClj.—10. By long fusion
withpotash and nitre PbjO, is produced (Carnegie,
C. N. 60, H3).—11. Heated with lead, subsul.
phides {g. v. ) Pb^S and Pb^S are formed.

Combinations.—With lead chloride to form
the sulphoohloride {g.v.) SPbS.PbOlj.

Lead subsulphides. Pb,S and Pb^S. Said to
be formed by heating together PbS and Pb in the
proper proportions (?;.Bredberg,P. 17,274). Pb^S
is also formed, according to Berthier (A. Ch. 2]

22, 240), by heating PbSO, in a crucible lined
with charcoal.

Lead feksvlfhide. Addition of K pentar
sulphide to solution of a Pb salt gives a blood-
red pp. which is quickly changed, even in the
liquid in which it is produced, into PbS and S.

Berzelius gives the formula PbSj to the per-
sulphide.

Lead, sulphochloride of. BPbS.PbClj. Ob-
tained as a red pp. by passing a little H^S into

a dilute Pb solution acidified by HCl; Beniseh
(J.pr. 13, 130) obtained the compound by passing
H2S into a solution of 1 part Pb acetate in 200
parts water to which 20 parts HClAq, S.G.1'168,
were added. Also produced as a yellowish-red
solid by digesting freshly-ppd. PbS with PbCljAq.
Decomposed by HjS with formation of PbS.
Boiling water partly dissolves out PbClj.

Lead, sulphocyanide of. Pb(SCy)2 ; v. vol. ii.

p. 350. Combines with PbBr^ and PbClj; v.

Lead bromosulphocyardde, and Lead chloro-
"

"
, pp. 125, 127.

Lead, thiocarbonate of. PbCSj. Formed
by adding solution of an alkali thiocarbonate to

a Pb salt (c/. Thiooabbonaies, vol. i. p. 703).

M. M. P. M.
LEAD, WHITE. White lead is a hydro-

carbonate of Pb varying in composition ; v.vol.i.

p. 699.

LEAD 0B6AHIC DEEITAXIVES.
Lead trimethyl salts. Chloride PhMejCl.

Formed by the action of boiling aqueous HGl on
PbMej (Cahours, A.Ch. [3] 62, 257; A. 122, 48).

Long needles resembling PbClj. May be sub-

limed. M. sol. boiling water and alcohol. Con-
verted into PbClj by long boiling with HClAq.

Bromide PbMejBr. More soluble than the

chloride.

Iodide PhMcjl. Obtained by adding iodine

to PbMCj till the odour becomes permanent.
White mass, crystallising from water in long

colourless needles which may be sublimed. SI.

sol. water, v. sol. alcohol. On distillation with

solid KOH it yields PbMejOH, a strong basic oil

smelling like oil of mustard solidifying in

prisms.
Lead tetra-methyl,PbMe,. (110°) (B.). V.D.

9-52 (calc. 9-25). S.G. -»- 2-034. From Mel and
an alloy of lead (5 pts.) and sodium (1 pt.), or,

better, from PbClj and ZnMe^ (Cahours). Colour-

less liquid, having a camphor-like odour, insol.

water, sol. alcohol and ether (Cahours). Accord-
ing to Butlerow it smells like strawberries or

mould. It does not unite directly with chlor-

ine or iodine, but is decomposed thereby, e.g.
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PbMe, + 12 = PbMejl + Mel. Acids convert it in to

CH^ and a salt of PhMej.
Bi-plumbic heza-ethide, Pb^Et,. Lead tri-

ethyl. S.Gr. » 1-471. Formed by adding sodium

(1 pt.) to molten lead (3 pts.) and mixing the

cooled and powdered alloy with EtI in flasks

provided with inverted condensers. When the

first violent action has ceased the product is

treed from EtI by distilling at 100°, and the

residue extracted with ether (Elippel, J. pr. 81,

287; cf. Lowig, J.pr. 60, 304; A. 88, 318),

Properties. — Yellowish mobile oil, insol.

water, v. sol. alcohol and ether. Decomposed on
distillation. By exposure to light, or by pro-

longed boiling with water, it decomposes with
separation of metallic lead. When exposed to

the air in ethereal solution it absorbs and GO2
with formation of (PbEt3)20 and (PbEtjj^COa. It

combines with iodine forming FbEtjI.
Lead trietbyl salts. Chloride PbEt.,Cl.

Obtained by adding BaCl, to a solution of

(PbEt3)jS04 in alcohol, or by treating (PbEt3)jO,

(PbEtjjjCOs, or PbEtj with HCl. Beautiful long
needles, giving off a pungent odour when heated,

presently decomposing with separation of PbCl^
and metallic lead.—PbEtsEgOl^ : white nacreous
scales (from hot alcohol).— (PbEtsCyaPtCl^:
copper-red crystals, si. sol. water, m. sol. alcohol

and ether.

Bromide FbEtjBr. Long needles (from
ether).

Iodide PbEtjI. Prom PbjBt, and iodine,

or from (PbEt3)2SO, and KI. Sol. ether and
very unstable, the ethereal solution quickly de-

positing Pblj.

Cyanide PbEtjOy. From PbEtjCl and
KCy in alcoholic solution at 100°. Prisms (from
ether).

Hydroxide PbEt3(0H). From the chloride

by treatment with moist AgjO or by distillation

with EOH. Needles, si. sol. water, v. sol. alco-

hol and ether. Has strong alkaline reaction and
caustic taste. Saponifies fats

;
ppts. ferric, cu-

pric, and argentic oxides from their salts. Ppts.

dlumina and zinc oxide, the pp. dissolving in ex-

cess of the precipitant. ExpelsNH,from its salts.

Absorbs atmospheric CO,. Fumes with HCl.
When heated it gives off white vapours which
powerfully excite sneezing.

Carbonate (PbEt3)2C03. Small hard crys-

tals, nearly insol. water, si. sol. alcohol and
ether. Has a burning taste.

Nitrate PbEtjNOa: unctuous crystalline

mass, decoinposed by heat with slight detona-

tion, y. sol. alcohol and ether.—(PbEt3)2S04

:

from the oxide and H^SO.,. White crystalline

pp., nearly insol. water, alcohol, and ether, v.

sol. alcohol mixed with H^SOj or HCl, from
which solution it separates in octahedra.

Phosphate (PbEt3)3P04: stellate groups of

crystals, v. sol. water, alcohol, and ether.

Sulphocyanide PbEt3SCy: crystals, sol.

water, alcohol, and ether.

The formate PbEtaOHO,, acetate
PbEtsCjHjOj, bntyratePbBtaCjHjOj, oxalate
(PbBt3)20204 aq, tartrate PbEtaCjHaOj (dried

at 100°), and benzoate are crystalline.

Lead tetrethide, PbEtj. Mol. w. 328
(0. 200°) ; (152° at 190 mm.) (B.). S.G. 1-62.

Prepa/raOon,.—PbCl2 is added to ZnEt^ as

long as reaction occurs. The FbEt, is distilled

with steam. 2ZnEtj + 2PbClj= 2ZnOl2 + 2PbEt,
and then 2PbEtj = Pb + PbEt, (Buckton, P. M. [4]

18, 212; 17, 282 ; A. 109, 218 ; 112, 220 ; Frank-
land a. Lawrance, G. J. 35, 244).

ProperUes.—Oil, not decomposed by water
or by gaseous NHj, COj, CO, O^N,, NO, 0, ot

HjgS. Partially decomposes at 200°.

Reactions.—1. Gaseous SOj reacts forming
diethyl sulphone and lead ethyl sulphinate

:

PbEt, + 3S0j = Et^SO^ + (EtS02)2Pb.— 2. Iodine
forms PbEtjI and EtI.—8. Cone. HCl forms
PbEtjGkand ethane.

Si-plumbic hexa-isoamylide, Pb2(C3H„),.
Prepared like the corresponding Pb^Et,, using
isoamyl iodide (Elippel). Oil, with irritating

vapour. Detonates with HNO3.
Lead tii-isoamyl salts. Chloride

Pb(C5H„)301 : from the oxide and HCl. White
needles.

Iodide Pb(CsH„)3l: from Pb2(C3H„)j in

ether by adding iodine. [100°]. Needles, insol.

water.—Pb(CjH„)3Hgl3 : golden laminas, insol.

water, si. sol. alcohol and ether.

—

Sydroxide
Fb(Cf;H„)30H, viscid mass, insol. water, sol.

alcohol and ether. Feebly alkaline, ppts. ferric,

but not cupric and silver salts.

Lead tetra-phenyl Pb(C„H5),. [225']. S.G.
^ 1-530. Prepared by boiling 500 g. of an 8 p.e.

alloy of sodium and lead with 500 g. of bromo-
benzene and 20 c.c. of acetic ether for sixty

hours (Polls, B. 20, 716, 3381. Small needles

or dimetric prisms ; a:c = 1: -381. Decomposes
at 270°. V. si. sol. alcohol, ether, and HOAc,
m. sol. benzene, GHCl, and CSj- Heated with
HClAq at 230° it yields PbCl,, benzene, and
ohloro-benzene.

Lead dlphenyl salts. Chloride PbPh^Cl,.

Formed by passing chlorine into a solution ot

lead tetra-phenyl in CSj, or by ppg. PhPh^fNOj),
with ^Cl. White powder, insol. alcohol and
ether ; v. si. sol. benzene.

Bromide PbPh^Br^. From lead di-phenyl

nitrate and KBr. White powder, which decom-
poses before fusion.

Iodide Pb(C3H5)jIj. [c. 103°]. Formed by
adding iodine to a solution of lead tetraphenyl
in chloroform (Polls). Golden plates, sol. chloro-

form, benzene, and alcohol.

Nitrate Pb(C8H5)2(N05)j 2aq. Obtained by
gradually adding lead tetra-phenyl to boiling

HNO, (S.G. 1-4). Small lustrous plates (from
water). Y..S0I. hot water and alcohol. Detonates
when heated. Boiling its aqueous solution pro-

duces a pp. of the basic salt Pb(CBH5)2(NO,)(OH)
as a white powder which detonates when heated.

Oxide Pb{C|,H3)20. Obtained by boiling

the nitrate with aqueous NaOH (Polls, B. 20,

3832). White powder, insol. alcohol, ether, and
benzene.

Oxy-cyanide Pb(C„H5)jCy(0H). From the
nitrate in aqueous solution and ECy. White
powder, insol. water, alcohol, and ether.

Sulphocyanide Pb(08H5)2(SCy)j. Formed
by adding ammonium sulphocyanide to an
aqueous solution of the acetate. White powder,
insol. water and ordinary solvents.

Phosphate (PbPh2)a(P04)2. Formed by
adding sodium phosphate to an aqueous solu-

tion of the nitrate. White pp., insol, nsual
solvents.

Oxy-carbonate (PbPhj0H)jC0,. Ppd. m
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a white insoluble powder by adding NajCOj to
solutions of salts of lead diphenyl.

Chrornate Pb(OjH5)2Cr04. From the
nitrate and K^CrjO,. YeUow pp., insol. water.

Sulphide Vb(a,B.^)^8. From the acetate
and HjS. Yellow prisms, si. sol. alcohol; y.

sol. benzene. Decomposes between 80° and
90°.

Formate VhtOeB.i)^{CB.O^^ 8C|. From lead

tetra-phenyl and concentrated formic acid.

Needles. Melts above' 200°, with decomposi-
tion.

Acetate Vh{0aH.^)JGJl302)i 2aq. From
lead tetra-phenyl and glacial HOAo (Polls, B.

20, 3333). Prisms, v. sol. water containing

acetic acid. Melts at 193° when anhydrous.
Lead tetra^p-tolyl Pb(C,H,)i. [240°]. S.G.

ss 1-433. Prepared by heating a mixture of

8 p.c. sodium lead alloy (300 g.), y-bromo-toluene

(120 g.), toluene (40 g.), and acetic ether (4 o.o.)

for thirty hours in an oil-bath. Bepeated
crystallisation of the product from benzene and
alcohol yields lead tetra-tolyl and di-f-tolyl (A.

Pohs, B. 21, 3424). Small needles. Decom-
poses at 254°. More sol. benzene, CS, and OHCl,
than lead tetra-phenyl. When heated with HCl
at 200° it gives PbOl^ and chloro-toluene. Gold

conc.HNOj causes decompositionwith blackening,
buton adding lead tetra-tolyl to boiling nitric acid

(S.G. 1-4) the products are lead di-tolyl nitrate

Pb(0,H,)j(N03)2 and nitro-toluene.

Lead di.;p-tolyl salts.

Chloride Pb(C,H,)2CLj. Formed by passing

CI into a solution of lead tetra-tolyl in OS2.

White powder, insol. alcohol and ether, si. sol.

CHClj, benzene, and CS^. Decomposed when
heated. Converted into the corresponding

nitrate by AgNOj in alcoholic solution.

Bromide Pb(O.H,).^rj. From Pb(C,H,)4in

CSj and bromine. Eesembles the chloride.

Iodide Pb(C,H,),i. From Pb(C,H,), and
iodine, both dissolved in CSj. Yellow powder,

more sol. chloroform and CS^ than the chloride

or bromide.
Nitrate Ph{0,S,)^(SO,)^ 2aq. Prepared as

above. White powder composed of very slender

needles; sol. water, containing HNOj, si. sol.

alcohol. Detonates when heated.

Oxy-nitrate Pb(C,H,)j(0H)(N03). Formed
by heating the nitrate with water, or by adding

ammonia to a solution of the nitrate in dilute

HNO3. White amorphous powder.

Chromate Pb(0,H,).,Cr04. Insol. yellow

powder, ppd. by adding K^CrjO, to a solution of

the acetate.

Sulphide Pb(0,H,)jS. Formed by passing

HjS into a solution of the acetate. Traiisparent

yellow plates (from alcohol-benzene), si. sol.

alcohol and ether, v. sol. benzene, CS^ and

CHOI,. Begins to turn brown at 90° and melts

at 98°. It is decomposed by light.

Formate Pb(C,H,)2(CH0j). Formed from

Pb(C,H,)4 and formic acid. Beautiful white

needles, which at 233° blacken and decom-

pose.

Acetate Pb(C,H,),(C,^30J. 2a(i. [183-5°].

Formed by adding Pb(C,H,)4 to boilmg HOAc.

Small white needles, more sol. dilute HOAc
than the corresponding phenyl compound.

LECAHOKIC ACID C„B.,fl,. (ayOrsellic

acid. DiorselUc acid. [153° cor.]. S. -04 at

100° (Sohtmok). S. (80 p.o. alcohol) -7 at 15°

(Sohnnok), S. (ether) 4 at 20° (Hesse) ; 1-25 at

15° (Schunck). Discovered by Sohnnok in 1842
and extracted from several lichens.of the genera
Lecanora, Vmriolaria, and Boccella (Schunck,
A. 41, 157; 54, 261; 61, 72; Eoohleder a.

Heldt, A. 43, 1 ; Stenhouse, A. 68, 61; 70, ,218;

Strecker, A. 68, 108; Laurent a. Gerhardt, A. Ch,

[3] 24, 315 ; Kobiquet, A. Ch. 42, 236 ; Hesse,
A. 139, 22). Obtained by exhausting the lichens
with ether, dissolving the greenish-white crys-

talline residue left on evaporation in milk of

lime, ppg. the filtrate with H^SO^, washing the

pp. with water, and recrystaUising it from hot
alcohol (Hesse). Stellate needles (containing

aq). Almost insol. cold water. Decomposed by
heat with evolution of COj. A solution of

barium lecanorate is not decomposed by CO,.
FeCl, colours its alcoholic solution dark purple-
red. An ammoniacal solution of lecanorio acid
forms white pps. with lead subaoetate and with
AgN03, but the silver salt is quickly reduced.

An alcoholic solution gives no pp. with alcoholic

solutions of lead acetate, HgCl,, or AgNO,, but
with cuprio acetate it gives an apple-green pp.
When a solution of lecanoric acid is boiled it

gives orselHc acid C,aH„0, + H^O = 2C8H5O4. A
solution of barium lecanorate yields, on boiling,

first barium orsellate, and finally orcin CjHjOj
and BaCOj. An alcoholic solution yields, on
boiling, orseUic ether. An ammoniacal solu-

tion acquires, on exposure to air, a splendid
purple colour, through formation of orcein.

Bleaohing-powder gives a red tintj quickly

changing to brown.
Salt.—BaA" : small stellate needles.

Di-bromo-lecanoric acid 0,BH,^rjO,. [179°].

From lecanoric acid and Br in ether (Hesse).

White crystals (from alcohol), insol. water.

FeClg colours its alcoholic solution violet. Gives

off OO2 on fusion.

letra-bromo-lecauoric acid C,eH,gBr40,,

[157°]. From lecanorio acid and excess of Br
in ether; Pale yellow prisms (from alcohol), v.

sol, alcohol, ether, and alkalis. FeCl, colours

its alcohoho solution purple. Boiling baryta-

water decomposes it.

LECITHIN C44H8jO,PN (Von Lippmann, B.
20, 3201) ; CjjHjoOjPNaq (Diaoonofl). Protagm.
Occurs in the eggs and milt or soft roe of the

carp and herring, the yolk of poultry eggs, the

brain of man, sheep, and domestic fowl, bile of

pigs, men, and oxen, retina of oxen, blood,

yeast, milk, butter, radicles of sprouting lupin

seeds, maize, peas, wheat, beet-root, &c. (Gobley,

J. Ph. [3] 9, 1, 83, 161 ; 11,409 ; 12, 5 ; 17,401

;

18, 107; 19, 406; 21, 241; 30, 241; 33, 161;
Strecker, A. 123, 356 ; Z. [2] 4, 437 ; Kodweiss,

A. 59, 261 ; Diaoonoff, Z. [2] 4, 154 ; Liebreich,

A. 134, 29 ; Cahn, H. 5, 215 ; Hoppe-Seyler, H.
2, 427 ; 3, 378 ; J. 1866, 698, 744; Hermann, Z.

1866, 250 ; Schmidt-Miilheim, /. Th. 1883, 166

;

Sohulze a. Barbieri, J. pr. [2] 27, 358 ; H. 13,

365; Heckel a. Schlagdenhauffen, C. B. 103,

388 ; Copeman a. Winston, J. Physiol. 10, 213).

Preparation.—1. Yolk of egg is extracted

vrith alcohol-ether, and an alcoholic solution of

platinic chloride is added. A compound of le-

cithin and platinic chloride is ppd., and this is

agitated with k%.,0, the filtrate freed from silver

by H;,S and evaporated (Strecker).— 2. Brain is
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exhausted with ether, and the residue extracted

with absolute alcohol at 40°. The alcoholic ex-

tract is coded at 0° and filtered, and the pp. of

lecithin and cerebrin collected, washed with al-

cohol, and treated with ether. The ethereal

solution of lecithin is evaporated (Diaoonofi).

—

3. Beet-root is extracted with ether-alcohol, the
ether evaporated and the residue dissolved in

alcohol and ppd. by platiuic chloride. The pp.
is decomposed by lijS (Lippmaun).

Prqperfies.^Hygroscopic wax-like substance,
which swells up in water and is v. sol. alcohol,

ether, chloroform, and oils. Boiling with baryta-

water produces glycero-phosphoric acid, neurine,

and a fatty acid (stearic, oleic, or palmitic).

According toDiaconoff lecithin from brain may
be separated by dissolving in alcohol and cool-

ing to — 10°, into a stearo-lecithin which sepa-
rates and an oleo-lecithin which remains in solu-

tion. According to Strecker the decomposition
by baryta may be represented thus :

—

2CJSJ), + CaH^PO. + C^H^NO,
or

Ca.«H,.^„0,NP + 3HjO =
2C„Hi„.,0,+ C3H5PO, + C^HisNO,

;

thus stearo-lecithin would be CjjHgDOsNP, while

oleo-lecithin would be C^HjgOjNP and might be
written

(C,aH,302),C,H50.PO(OH).O.C,H,.N(CH3)a.OH.
The particular lecithm examined by Strecker

appeared, however, to be C42Hs40„NP or to con-

tain one oleyl and one palmityl radicle in place

of the two oleyls in the above formula. That
the neurine is not present as a base appears
from the observation that lecithin is hardly at-

tacked by dilute (10 p.c.) sulphuric acid (Grilson,

S. 12, 585). The neurine salt of di-stearyl-

glyoero-phosphoric acid appears therefore not

to be a true lecithin {v. Giyoerin). According to

Lippmann the base obtained by boiling beet-root

lecithin with baryta is sometimes neurine and
sometimes betaine. The presence of lecithin

enables a solution of glucose to absorb oxygen
from the air in the same way as an alkaline

solution of that sugar (Nencki a. Sieber, J, pr.

[2] 26, 17).

Salts.—The hydrochloride is a waxy
mass.^(C4jHjsOjPN)2PtClB : yellowflocouleut pp.

V. sol. ether, chloroform, and benzene, but ppd.

from these solutions by alcohol (Strecker).

—

OdClj gives a pp. in a solution of lecithin in

ether-alcohol.

IiEDITANNIC ACID OisHjA- Occurs in

the leaves of the marsh wild rosemary (Ledum
pahistre) (Willigk, A. 74, 363; Kochleder a.

Schwartz, A. 74, 366 ; Z. 1866, 382 ; Thai, J.

1883, 1401). Prepared by ppg. the alcoholic

decoction of the leaves with water, and the

filtrate with lead acetate. The pp. is dissolved

in dilute HOAc, filtered, heated to boiling, and
ppd. with lead subacetate. The pp. is sus-

pended in water and decomposed by H2S,

and the filtrate evaporated in a current of CO^.

Eeddish powder, v. sol. water and alcohol.

FeClj colours its aqueous solution dark green.

Ixead acetate and SnCl4 give yellow pps. Boil-

ing dilute H2SQ4 forms ledixanthin hut no
sugar.

Ledixanthin CHjOj i^ a reddish-yellow

powder, T. 80I. alkalis. Its alcoholic solution

gives a reddish-brown pp. with lead acetate. Cd
dry distillation it yields pyrocatechin.

LESITII OIL. An oil obtained by steam dis-

tillation from the leaves of Udv/m palustre. Ac-
cording to Willigk (Site. W. 9, 302) it consists

of a terpene and of an oxygenated oil 0,(,H,2aO,.

Grassmann {Bep. Phwrm. 38, 53) obtained a
volatile oil (1 pt.) and ledum-camphor (2 pts.).

Frohde (X pr. 82, 181) found the oil to be acid

and to contain a terpene (160°) and an oxy-
genated oil (241°). According to Trapp (Buss.

Zeit. Phwrm. 1874, 289) the oU when recently

prepared is yellowish, viscid, lighter than water,

and possesses a pungent odour ; when exposed
to air the greater part solidifies to a crystalline

mass soluble in alcohol. The solution of this

solidified oil (ledum camphor) in HjSO, is turned
violet by HNO,. IvanofE (Buss. Zeit. Phwrm.
1876, 577) found ledum oil to consist of a white
crystalline mass saturated with oil. By repeated

crystallisation from alcohol white prisms of

CsHjOj were obtained. These were insol. water,

V. sol. alcohol, ether, chloroform, and benzene,
melted at 101°, boiled at 174°, and were dextroro-

tatory in alcoholic solution. According to Hjelt

a. OoUan [B. 15, 2500) ledum camphor melts at

101°, and has a vapour density 12-33 correspond-

ing with the formula C^ifi^ (ealc. 13-02), and
sublimes in long white needles. Eizza (J. B.
19, 319) gives the following properties for ledum
camphor, C^^^O [101°]; (292° i. V.); V.D.
8-10 ; and states that Ac^O at 150° converts it

into a sesquiterpene CisHj, (264°), S.G. 2 -gSS.

lE&UMIW V. Peoteids.
LEKENE CjHj. [79°]. S.G. = -939. Forms

the chief constituent of ozokerit or mineral-wax,
from which it is isolated by distilling the wax
m vacuo, dissolving the distillate in benzene, and
precipitating with absolute alcohol (Beilstein a.

Wiegaud.B. 16, 1547). White glistening crystals.

S. (96 p.c. alcohol at 16°) = -0105; S. (benzene
at 15°) = -8

; sparingly sol. in most other cold

solvents, e. sol. hot benzene and chloroform,
insol. acetone. It decomposes on distillation

under ordinary pressure, but can be distilled in
vacuo. It is very stable towards oxidising agents.

LEKOIT OIL. Obtained by pressure from
the peel of the fruit of cibrus itieSivDa. Contains
a terpene C,„H„ (166°) (Blanchet a. Sell, A. 6,

281 ; Soubeiran a. Capitaine, A. 34, 317) or (175°)

(Eeguault, /. 1863, 70 ; A. 52, 171). S.G. -85 at
15°-22°. The terpene is dextrorotatory, [ajn
= 109° (Kanonnikoff, Bn. 3, 299). According
to Wallach (A, 227, 290) oil of lemon contains
pinene and hesperidene (cf. Deville, A. 71, 348

;

Oppenheim, B. 5, 628). In examining the es-

sential oil obtained by steam distillation from
lemon peel, Tilden (Ph. [3] 9, 654) found the
S.G. to be -852 at 20°, and the rotation -1- 59° in

a column 100 mm. long. In this oil he found tere-

beuthene C,|,H,j, citrene 0,„H,5 (constituting 70
p.c. of the whole), cymene (6 p.c), a dextrorota-

tory body C,|,H,bO resembling terpineol (over

200°), a compound ether C,„H„AcO decomposed
by heat intoHOAc and C,„H, j, and C^H^Os [116°]

Tilden a. Dick, O. J. 57, 32). The citrene (176°)

forms a terpene hydrate when treated with HNO3,
Cone. H^SOj converts it into an inactive hydro-
carbon (176°). Bonchardat a. Lafont (0. B. 101.

388) find in essence of lemon a terpene C„H„
(178°) with a rotatory power + 105" which yields
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\^ & Bolid inactive hydrochloride. Flavitzky {Bl.

I

[2] 35, 171) found in a commercial sample of

lemon oil (['']d=+60°) a Itevorotatory terpens
i(165°)

i S.G. aa -857
; Wd = -29-8°which formed

a Ifflvorotatory hydrochloride [a]D= -25-9°, but
this was possibly an adulterant. The oil from
the peel of citrus Hgamalia contains a terpene
(178°) S.G. ia -852 which is strongly dextro-

rotatory, and forms a crystalline hydrochloride
0„H,e2HCl (De Luoa, J. 1857, 481).

LEPARGYLIC ACID v. Azelaic acid.

LEPIDEN AND IXS DERIVATIVES. Most
of these complex compounds were first described

by Zinin.' It is only recently that light has
been thrown on their constitution.

lepiden CjgHjgO a
CbH^.C—C.CjHs

II II

o
{Tetraphenylfurfuran) (Zinin, Z. 1867, 313;
Japp a. Slingemann, B. 21, 2984 n. ; cf. Dorn,

A. 158, 358). Formed, along with benzil and
oily matters, when benzoin is heated with IJ
times its weight of cone, hydrochloric acid

(saturated at 8°) for 7-8 hours at 130°. The
product is washed with ether, which removes
the oil and benzil, after which it is recrystal-

lised from boiUng glacial acetic acid (Ziuin).

Also formed when bidesyl (hydro-oxylepiden), or

isobidesyl, is heated with cone, hydrochloric

acid for 2-3 hours at 130°-140° (Magnanini a.

Angeli, B. 22, 855)

:

C.H,.CH-OH.O^, OeH3.C-C.O,H,

II =
II II

O.HrCO CO.O,H. C,H3.C O.C„H.

OHOH
CA.C-O.CA

II II
+HA

0.H,.0 CCA
o

—LaminsB [175°]. Volatilises at 220°. Insol.

water, sol. 170 pts. of boUing alcohol, 52 pts. of

ether at 17°, 28 pts. of boiling glacial acetic

acid, 8 pts. of cold benzene. Boiling alcoholic

potash is without action on it. Nitric acid or

chromic acid oxidises it to ' acicular oxylepiden

'

CjgHjoOj. Chlorine has the same action ; but

bromine converts it into dibromlepiden. With
phosphorus pentachloride it yields diehlor-

lepiden.

Chlorlepiden OagHigClO. By treating an

alcoholic solution of dichlorlepiden with sodium

amalgam for 24 hours (Dorn, A. 153, 855).

—

Large needles [143°-146°], insol. ether, si. sol.

alcohol, V. sol. benzene.
Dichlorlepiden CjsHisCljO. Cannot be ob-

tained by passing chlorine into a boiling solu-

tion of lepiden, as under these circumstances
' acicular oxylepiden ' is formed (Zinin, J. B. 7,

833). By heating together equal weights of

lepiden and phosphorus pentachloride (Zinin,

/. E. 6, 22).—Needles [169°], sol. 20 pts.hoiling

» Zinln's work appeared for the most part in the

Journal of Ok Rtmian Chemical Soeiett/. The author ot

the present article is iudebteti, for his aooonnt of this

portiou of the subject, to Beilstein's Sanaiuoh der organ-

Isehen Cteniie,

glacial acetic acid, 66 pts. boiling Ucohol
(95 p.c), V. sol. ether.

A dichlorlepiden described by Dorn (A. 168,

365), and stated by him to melt at 156°, is pro-

bably identical with the foregoing.

IsocUchlorUpiden C^gHijClaO. Formed, to-

gether with hydrodichloroxylepiden, by boiling

an acetic acid solution of ' acicular dichloroxy-

lepiden' [202°] (Zinin, J. B. 7, 331), or of
' sparingly soluble dichloroxylepiden,' with zinc-

dust (Zinin, /. B. 7, 194).—Needles [166°], sol.

174 pts. boiling alcohol (95 p.c), 12-5 pts. boiling

glacial acetic acid, sol. ether. Oxidation con-

verts it back into ' acicular dichloroxylepiden.'

Feutachlorlepiden OjsHisCliO. By heating
oxylepiden with excess of a mixture of phos-,

phorus pentachloride and oxychloride for half-

an-hour at 200° (Dorn, A. 153, 355).—Indistinct
crystals [186°], v. si. sol. alcohol, ether, and
glacial acetic acid, t. sol. benzene.

Hezachlorlepiden C2gH,,C1^0. By heating di-

chloroxylepiden with the foregoing mixture for

1 hour at 200° (Dorn).—Yellow amorphous sub-

stance [80°-90°], V. sol. alcohol, ether, and
benzene.

Octochlorlepiden C^gHi^ClgO. By heating di-

chloroxylepiden with the foregoing mixture for 7
hours at 210° (Dorn).— Orange-yellow amorphous
substance [97°],v. sol. alcohol, ether, andbenzene,

Dibromlepiden OjsHuBr^O. Prepared by
heating a solution of lepiden in acetic acid with
bromine (Zinin, Z. 1867, 315). Formed, along

with hydrodibromoxylepiden, when ' acicular

dibromoxylepiden ' is treated with zinc and
acetic acid (Zinin, J. B. 7, 330).—^Laminse (from

acetic acid) [190°] (Zinin), [185°] (Berlin) ; sol.

480 pts. alcohol (94 p.c), 44 pts. boiling, and
66 pts. cold, acetic acid, 50 pts. ether.

Oxylepiden CujHjjOj. Zinin has prepared

three isomeric oxylepidens, which he distin-

guishes as ' acicular oxylepiden,' ' tabular oxy-

lepiden,' and ' octahedral oxylepiden.'

1. 'Acicular oxylepiden' (dibenzoylstilbene)

C,H,.0=C.CA
{ I

(Magnanini a. Angeli, B. 22,

C.H5CO CO.C5H5
854 ; cf. Japp a. Klingemann, C 8. Pr, 1889,

136). By oxidising lepiden with nitric acid

(Zinin, Z. 1867, 314). By treating thionessal

OfflHaoS (Berlin, A. 153, 131) or tolallyl sulphide

C^jH^dSa (Dorn, A. 153, 352) with hydrochloric

acid and potassium chlorate. By digesting

benzoin with, dilute sulphuric acid (Limpricht

a. Sohwanert, B. 4, 387). In order to prepare

it, 1 pt. of lepiden is suspended in 10 pts. of

boiling glacial acetic acid, and a mixture of 1 pt.

of acetic acid with 3 pts. of nitric acid (S.G. 1"5)

is added (Zinin, i.e.).-Yellow needles [220°],

insol. watei, almost insol. ether, sol. 200 pts.

of boiling alcohol (94 p.c.) and 22 pts. boiling

glacial acetic acid, v. sol. benzene. When heated

to 840° it is converted into ' tabular oxylepiden

'

along with a little 'octahedral oxylepiden.'

Chromic anhydride in acetic acid solution oxi-

dises it to dioxylepiden G^g'S^fti. Zinc and
acetic acid reduce it to lepiden. Heating with
hydriodic acid has the same effect (Dorn), also

distillation with zinc-dnst (Berlin). , In the
formation of lepiden by reduction, the oxylepiden

is probably first converted into hydro-oxylepiden,

which then parts with water, yielding lepiden
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(v. supra). Sodium amalgam, acting on the
Boetio acid solution, reduces it to hydro-oxy-
lepiden CjjH^jOj (Zinin). When heated with
benzoin it is reduced to lepiden, whilst the
beiizoin yields benzil (Limpricht a. Sohwauert,
B. i, 338). Alcoholic ammonia at 200° converts

it into a mixture of two imides of the formula
C.^sHjiNO—one derived from ' acioular,' the

other from 'tabular,' oxylepiden—whilst with
methylamine it yields a methylimide C^bH^sNO
[161°] (Klingemann a. Layoock, private com-
munication). Heating with phosphorus penta-
chloride converts it into dichlorlepiden.

2. ' Tabular oxylepiden ' (tetraphenylcroto-

{^6^s)i C— COgHj
lactone) I || (Japp a. Klingemann,

C0<3.C,H.

V
C. 8. Fr. 1889, 137). By heating • aoicular oxy-
lepiden ' to 340° and recrystallising the product,
firs t from ether and afterwardsfrom alcohol. Tabu-
lar crystals are deposited first, then microscopic
octahedra of the third modification (Zinin, J. B.
5, 16). Tabular crystals [136°], insol. water, sol.

14-5 pts. boiling alcohol (95 p.c), and in its own
weight of boiling glacial acetic acid. Dissolves
readily, in hot alcoholic potash solution (distinc-

tion from ' octahedral oxylepiden '), forming a salt

of oxylepidenic acid C33H22O3 (infra). Zinc and
acetic acid are without action on it ; but sodium
and boiling amyl alcohol reduce it to tetra-

phenylbutyrolaotone CjjHjjOj. Alcoholic am-
monia at 200° converts it into an imide
CjgHoiNO ; with alcoholic methylamine at 150°

it yields the methylamide of oxylepidenic acid

C2,Hj,02(NHCH3). When heated with phos-
phorus pentachloride at 200° it forms ohloroxy-
lepiden CjsHigClOj.

3. ' Octahedral oxylepiden.' Only 2 p.c. of

this compound is formed when ' acioular oxy-
lepiden"' is heated to 340°. Most readily ob-
tained by boiling ' auicular oxylepiden ' with an
alcoholic solution of caustic potash or caustic

soda. Four, parts of ' acioular oxylepiden ' are
boiled for 12-15 hours with 60 parts of alcohol

(95 p.c.) and 3 parts of caustic soda, employing
a reflux condenser. The product is washed suc-

cessively with alcohol, water, and ether, and is

finally reorvstallised from boiling acetic acid
(Zinin, J. B. 7, 186 ; /. 1875, 409).—Yellowish,
microscopic octahedra [282°]. Sol. 76 parts
boiling glacial acetic acid, almost insol: alcohol.

When heated to incipient boiling it is totally

converted into 'tabular oxylepiden.' Boiling the
acetic acid solution with zinc reduces it to hydro-
oxylepiden, part of which loses water, yielding

lepiden. Asolution of chromic anhydride in acetic
acid oxidises it to isodioxylepiden C^gHj^O,. Al-
coholic potash is without action on it.

As regards the constitution of ' octahedral
oxylepiden,' it is probable that this compound is

a stereometric isomeride of 'aoicular oxylepiden,'
the latter representing the maleoid, the former
the fumanroid form of dibenzoyl-stilbene :

CA-CO.CO.H,

CA.OO.C.CeH.
'Acicular oxylepiden'—-O]

O.H5.00.C.C„H,

II

CjHs.CCO.OjH,
'Octahedral oxylepiden

'

[232°]
(Maleoid dibenzoylstilbene). (Fumaroiddibenzoylstilbene)

(Japp a. Klingemann, 0. S. Pr. 1889, 138). Both
yield on reduction the same hydro-ozylepideo
(bidesyl)

C„H,.CO.OH.O.H.

0,H,.C0.CH.CsH5
which may be converted by dehydration into
lepiden.

. The three oxylepidens yield by destructive

distillation the same so-called isol^iden 0^'H.JO
(iJi/ro)."

Chloroxylepiden CmHuCIOj. By heating
' tabular oxylepiden ' with a mixture of phos-
phorus pentachloride (1 part) and phosphorus
trichloride a part) at 180°-200° (Zinin, /. B. 6,

21.—Crystals [185°] ; sol. 22-8 parts boiling
glacial acetic acid.

Mchloroxytepiden C^^Jdip^. 'Acioular
dichloroxylepiden ' is obtained by heating lepi-

den with four times its weight of phosphorus
pentachloride and treating the product with water
(Zinin, J. B. 5, 23). By the oxidation of dichlor-

lepiden [169°] (Zinin, J.B.I, 332 ; J. 1876,426).—
Needles [202°] ; sol. 146 parts cold, 13-7 parts
boiling acetic acid, 90 parts boiling ether. When
boiled with zinc and acetic acid it yields a mix-
ture of hydrodichloroxylepiden and isodiohlor-

lepideu [166°].

When the foregoing 'acicular dichloroxy-

lepiden ' is heated to near its boiling-point it is

converted into a mixture of two new isomeric
dichloroxylepidens, which may be separated by
the difference in their solubility in ether.
' Readily soluble dichloroxylepiden,' which forms
the chief product, is very soluble in alcohol,

ether, and acetic acid, and is deposited from
these solutions as a soft resin. Alcoholic caustic

potash converts it into a salt of dichloroxylepi-

denic acid C2BH22CI2O3. The other isomeride,
' sparingly soluble dichloroxylepiden,' is best

prepared by boiling 4 parts of ' acioular di-

chloroxylepiden ' with three parts of caustic

soda and 40 parts of alcohol for from 20 to 24
hours. It forms a granular powder consisting of

microscopic prisms [230°] ; almost insol. alco-

hol and ether, sol. 36 parts boiling glacial acetic

acid. Boiling with acetic acid and zinc converts it

into isodiohlorlepiden[166°] (Zinin, J.B. 7, 191).
These three compounds, as their mode of

formation and reactions denote, are to be re-

garded as dichlor-substitution products of ' aci-

cular,' ' tabular,' and ' octahedral ' oxylepiden
respectively.

A fourth dichloroxylepiden has been obtained
by Dorn (A. 153, 858) by treating dichlorthio-

nessal CjsHijCljS with hydrochloric acid and po-
tassium chlorate.—SmaU needles [178°] ; readily

sol. alcohol, benzene, and glacial acetic acid.

Not attacked by alcoholic potash at 130°. Zino
and acetic acid convert it into a dichlorlepiden

[156°] (v. supra) ; whilst with hydriodio acid at
100° it yields dichlorlepiden, lepiden, and oxy-
lepiden (?).

Dibromoxylepiden C,gB.,^rfi^. Three di-

bromoxylepidens, corresponding with the first

three of the foregoing dichloroxylepidens, have
also been described by Zinin (J. B. 7, 329 ; /.

J.876, 425). In their modes of preparation, pro-
perties, and reactions, they resemble the chlorine
compounds. 'Acioular dibromoxylepiden' is ob-
tained either by brominating ' acicular oxylepi-
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<ten' or by oxidising dibromlepidon in acetic acid
BO^tiOD with nitric acid. Needles [222°] ; sol.

40 parts boiliivg acetic acid. Heated above its

melting-point it yields two isomeric dibrom-
oxylepidens—'readilysalubledibromoxylepiden,'
which is resinous, v. sol. alcohol, ether, and
acetic acid, and is converted by aloobolie caustic

potash into a salt of dibromoxylepideme mdd
CjgHjoBrjOs,- and ' sparingly soluble dibromosy-
lepiden.' This latter is more easily obtained by
boiling the acicular modification with a quantity

~ol alcoholic potash insulBcient to dissolve it.

Crystallisesfrom alcohol in lemon-yollow rhombic
tables [239°] ; almost insol. ether, sol. 66 parts

boiling acetic acid and 1,000 parts boiling alco-

hol (95 p.c). Heated above its melting-point it

is converted into 'readily soluble dibromoxy-
lepiden (Zinin, J. R. 7, 329 ; J. 1876, 423).

Both ' acicular ' and ' sparingly soluble ' di-

bromoxylepiden, when reduced with zinc and
acetic acid, yield the same hydrodibromoxy-
lepiden (dibrombidesyl), part of which under-

goes dehydration, forming dibromlepiden [190°].

Hydro-ozylepideu (Btdesyt)

C,H,.CH-CH.C„H,
CaH«,Oo=

I I

(Magnanini a.

CeHj.CO CO.CsHs
Angeli, B. 22, 853). Formed, along with lepiden,

by the action of zinc and acetic acid on ' octa-

hedral oxylepiden," or of sodium amalgam on
' acicular oxylepiden.' The product of the reac-

tion is ppd. with water and treated with ether,

which dissolves only the lepiden (Zinin, /. B.

7, 188 ; /. 1875, 409). By the action of desyl

bromide, CijH5.CHBr.CO.OjH5, on sodium-deoxy-

benzoin, or of iodine on sodium-deoxybenzoin :

C,H„CHNa C.H5.CH-CH.CJH5
2

I
+!,= II +2NaI

C,H5.C0 OeH^.CO CCC^Hs
(Knovenagel, B. 21, 1358).—Long flat needles

(from acetic acid) ; [251°] (Zinin) ;
[2o4°-255°]

(Knovenagel; also Magnanini a. Angeli). Almost

insol.cold alcohol and ether, sol. 112 pts. boiling

acetic acid, sol. hot benzene. Heated with hydro-

chloric acid at 130''-140° it parts with water,

yielding lepiden (Magnanini a. Angeli, B. 22,

855).

Tetraphenylbntyrolaotone
(C,H,),0-CH.O,H.

CaHaO,= I I

CO CH.CjH5

V
By treating a solution of ' tabular oxylepidene

'

(tetraphenylcrotolactone) in boiling amyl alcohol

with sodium (Klingemann a. Laycock, private

communication).—Microscopic, white needles

[221°], sol. boiling, si. sol. cold, alcohol.

Hydrodichloroxylepiden C.aB...„0\iOv Formed,

along with dichlorlepiden, when 'sparingly

soluble diohloroxylepiden ' is boiled for a long

time with zinc and acetic acid, or, more readily,

by boiling an alcoholic solution of 'acicular di-

ohloroxylepiden ' with sodium amalgam, keeping

the liquid acid with acetic acid (Zinin, J. B. 7,

195 ; J. 1875, 413).—Flat needles (from acetic

acid) [261°], insol. alcohol and ether, sol. 205 pts.

boiling acetic acid.

Hydrodibromoxylepiden C^sHjoBrjOj. By

the aotion of zinc and acetic acid on ' acicular
'

or ' sparingly soluble ' dibromoxylepiden (Zinin,

J. R. 7, 330 ; J. 1876, 425).— Slender needles, v.

si. sol. alcohol and ether, sol. 172 pts. boiling

acetic acid.

Dioxylepiden OasHjjOj. By warming 25 pts.

of ' acicular oxylepiden,' suspended in 20 pts. of

acetic acid, with a solution of 12-15 pts. of

chromic anhydride dissolved in 150 pts. of acetic

acid (Zinin, Z. 1871, 483).—Ehombio tables

fi57°2, sol. 24 pts. boiling alcohol (96°). Be.
duciBg «gcnts are without action on it. By
further action of chromic anhydride it yields

benzil and benzoic acid. Meoholie potash hydro-
lyses it into deoxybenzoin and benzoic acid:

G^UJd, + 2KH0 = C„H,20 -I- 2C,H5.C0,K.
Isodioxylepideu C^j^B^O^. By boiling ' octa-

hedral oxylepiden ' with a solution Of chromic
anhydride in acetic acid (Zinin, /. B. 7, 190 ; J.

1875, 410).—LaminsB [164°], sol. 10 pts. boiling

alcohol, less sol. ether, sol. 4 pts. boiling acetic

acid. Boiling alcoholic potash is without action

on it (distinction from foregoing isomeride).

Oxylepidenimide CjgHjiNO. By heating

'acicular oxylepiden' with alcoholic ammonia
for 5 hours at 200° ; it yields a mixture of oxy-

lepidenimide and the isomeric tetraphenyl-

pyrrholone. The oxylepidenimide ia separated

by means of its greater solubility in alcohol

(Klingemann a. Laycock, private communica-
tion).—Yellow prisms (from benzene) [180°-

182°]. Heated to 310° it changes into tetra-

phenylpyrrholone (v. infra).

Ozylepideu-methylimide C2jHa,0(N.CH3). By
heating ' acicular oxylepiden ' with an alcoholic

solution of methylamine for 2 hours at 200° (K.

a. L.).—Small pale-yellow plates [161°] from
alcohol; well-shaped crystals from carbon bi-

sulphide. V. sol. benzene, readily sol. carbon

bisulphide, moderately sol. boiling alcohol.

Ozylepidenic acid [Bemoyl-triphenyl-pro-

(CA),C CH.C„H.
pionic acid) C^SJO.^

j j

COOH CO.C,H.

(Japp a. Klingemann, 0. S. Pr. 1889, 138). The
potassium salt is formed when ' tabular oxy-

lepiden ' is dissolved in hot alcoholic potash

(Zinin, J. B. 5, 18).—The acid crystallises in

laminae, v. sol. ether, sol. 3'5 pts. boiling alcohol

(95 p.c), insol. water. Melts at 196°, breaking

up into ' tabular oxylepiden ' and water

:

(O.H.)^0 -OH.C.H, (0.H.XC-O.0.H.

COOH CO.O.H. ^ COC.O.H.

The so-called isoxylepidenic acid described

by Zinin (J. 1877, 397) is identical with the

foregoing (Japp a. Klingemann, C. 8. Pr. 1889,

139).

Tetraphenylpyrrholone
(GA),0-C.C,H.

Oa,H.,NO= I II
. Formed, along

CO C.C„H.

V
NH

with the isomeric oxylepidenimide, when • aci-

cular oxylepiden is heated with alcoholic am-
monia at 200°- By heating oxylepidenimide to

310°. As sole productwhen 'tabular oxylepiden'

is heatedwith alcoholic ammonia at 200° (Klinge-

mann a. Laycock).—Small pale-yellow plates

[208°], sparingly sol. alcohol.

-hH,0.
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Ozylepiden-metliylainide

(G,n,)fi CH.O.H,

I {
. Foimed

C0.NCH,00.C,H5
when ' tabalai oxylepiden ' is heated with an

alcoholic solution of methylamiue at 150°:

Cj8Ha,Oj + NHjCH3 = C2sH25NOs (Klingemann a.

Layoock).—Yellowish laminae [267°] from acetic

acid ; short needles from alcohol. SI. sol. boil-

ing alcohol, more sol. boiling acetic acid. De-
composed by distillation in vacuo into metbyl-
tetraphenylpyrrholone (prismatic crystals [158°]

from benzene) and water

:

(0„H5),C CH.C.H,

CO.NCHjCO.C^H,
(O.H.),C-C.C„H,

"»
I II

+HjO. The compound thus
CO C.C^H^

V
N.OH,

formed appears to be isomeric, not identical,

with ozylepiden-methylimide (E. a. L.).

Sichlorozylepidenic acid CagH^jOljej. By
dissolving ' readily soluble dichloroxylepiden ' in

boiling alcoholic potash (Zinin, J. B. 7, 191 ; J.

1875,411).—Ehombic laminsB [182°], from acetic

acid. Sol. 16 pts. boiling acetic acid. Heated
to 200° it parts with 1 mol. water, and is recon-

verted into ' readily soluble dichloroxylepiden.'

Dibromoxylepidenic acid CjsHjjBrjOa. By
dissolving ' readily soluble dibfomoxylepiden

'

in boiling alcoholic potash (Zinin, J. B. 7, 330 ;

J. 1876, 425).— Six-sided lamiuse from acetic acid.

So-called isolepiden and its derivatives.—
Under the name of isolepiden, Kinin (J. B. 5, 20)
has described a compound which he obtained by
the destructive distillation of oxylepiden, and
which he regarded as isomeric with lepiden.

Japp a. Klingemann have, however, shown
(0. 8. Pr. 1889, 139) that this compound has
the formula CjjH^oO, instead of CagHjoO, and
that it is formed from oxylepiden with elimina-

tion of carbonic oxide according to the equation

G2^xl2u^2 ~ ^27^20^ + CO.
The name 'isolepiden ' is consequently inappro-

priate, but will be retained here, as the con-

stitution of the compound is unknown, and a
systematic name cannot be given. The formulie

of the various hydro- ' isolepideus ' and oxy-
' isolepidens ' described by Zinin must also be

written with 27 instead of with 28 atoms of

carbon, although these compounds have not yet

been re-investigated.

Isolepiden C^^IIjgO (Japp a. Klingemann, l.c.).

By the destructive distillation of oxylepiden
(Zinin, J. B. 5, 20 ; of. preceding paragraph).
The three oxylepidens all yield this compound
on distillation ; but in reality it is only ' tabular

oxylepiden ' which yields it, as the other two
oxylepidens are previously transformed into
' tabular oxylepiden ' at the temperature of the

reaction. The distillate is washed with ether

and then recrystallised, first from alcoholic po-
tash, afterwards from alcohol. The ether ex-

tracts a little ' tabular oxylepiden,' which is

carried over undecomposed (Japp a. Klingemann,
C. S. Pr. 1889, 139).—Isolepiden forms yellow
tabular crystals [150°]. Decomposes on redis-

tillation. Sol. 18 pts. boiling alcohol (95 p.c),

and in 3 pts. boiling acetic acid (Zinin, J. 1877,

S94). Not attacked by alcoholic potash, It la

reduced by zinc-dust-and acetic acid to dihydro-

isolepiden Gg^Hj^O, and by sodium amalgam to

tetrahydro-isolepiden 03,13.3,0. Oxidising agents
convert it into oxy-isolepideu, and ultimately

into a mixture of benzophenone and benzil.

Sihydio-isolepiden CjjHjjO. By reducing a
solution of isolepiden in from 5 to 6 pts. of

acetic acid with zinc-dust. The product iii

poured into water, and the pp. is washed with
ether and recrystallised from alcohol (Zinin, J..

1877, 394).—Small rectangular prisms [182°],

Sol. 12-5 pts. boiUng alcohol (95 p.c), v. si. soL
ether.

Tetrahydro-isolepiden CjjHjiO. By the ac-

tion of sodium amalgam on a boiling alcoholic

solution of isolepiden (Zinin). Separates from
ether as a soft resinous mass which noon be-

comes crystalline [182°]. Eeadily sol. alcohol

and acetic acid, less sol. ether. Chromic anhy-
dride oxidises it in acetic acid solution, even in

the cold, to dihydro-isolepiden.

Oxyisolepiden G^^K^fi^. Three pts. of iso-

lepiden are dissolved in 40 pts. of acetic acid,

and oxidised with a solution of 3 pts. of chromic
anhydride in 30 pts. of acetic acid (Zinin, J.

1877, 395).—Short slender needles [161°]. Sol.

40 pts. boiling, and 600 pts. cold, alcohol, and
in 4 pts. boiling acetic acid. Boiling alcoholic

potash is without action on it. Zinc and acetic

acid reduce it to dihydro-isolepiden. Excess of

chromic acid oxidises it, in acetic acid solution,

to benzophenone as chief product, together with
benzil and benzoic acid.

Oxy-isolepideu, like oxylepiden, may be con-

verted into isomeric compounds. Thus, when
it is boiled with a quantity of alcohol or alcoho-

lic potash insufficient to dissolve it, it is trans-

formed into cuneiform oxy-isolepiden [162°].

When this is heated above its melting-point, or

when ordinary oxy-isolepiden is distilled, tabular

oxy-isolepiden, a third isomeride, is formed.
Khombic tables [152-5°] from acetic acid. Sol.

13-5 pts. boiling acetic acid, 80 pts. boiling

alcohol. F. E. J.

LEFIDINS V. (P^. l)-METHTI,-QniNOLINE.
LEWCANILINE is described under Tm-

AMIDO-DI-PHENTIi-TOLYIi-METHANE.

Fara-lencaniline is described as Tbi-amido-
tbi-phentii-methanb.

LEUCATISINd.Tbi-oxy-tbi-phenyl-methank.
lETJCATEOPIC ACID O.jHj^O,. [74°]. Oc-

curs in belladonna (Kunz, Ar. Ph. [3] 23, 722).

Minute satiny needles. Insol. cold, m, sol. boil-

ing water, and alcohol.

LETTCElNES v. Pboieids.
LE1TCIC ACID. Described as Oxy-eexoio agio.

LETJCINDIGO v. Indigo.
LEUCINE C„H,3N0j i.e.

CH3.CH2.CH2.0H2.CH(NH2).C0jH. a-Amido-n-
hexoic acid. Mol. w. 131. [170°] (Schwanert).

S.G. iS 1-293 (Bngel a. Vilmain, Bl. [2] 24, 279).

S. 2-2 at 18° (Sohulze, H. 9, 254) ; 3-7 in the
cold (ZoUikofer). S. (alcohol of S.G. -828) -152

in the cold (Mulder). S. (96 p.c. alcohol) -096

in the cold (K.). S. (98 p.c. hot alcohol) -125

(K.). [o]d= -l-W-l' in a 15, p.c. HO solution;
= + 6'6° in a 25 p.c. solution in NHjAq (Eeese,

A. 242, 11). Discovered by Proust (A. Ch. [2]

10, 40) as a product of the putrefaction of

cheese, and called ' caseous oxide.' Braconnot
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(A. Ch, [2] 13, 119) found it among the ijroduots
of the action of H.^SO., on animal aubstanoes.
Mulder {/. pr. 16, 290) showed the two sub-
Btances thus obtained were identical.

Occurr&nce.—In old cheese (Proust), in fresh
calf's liver (Liebig, Chem. Briefe, ed. 3, 453),
in diseased but not in healthy human liver

(Freriohs a. Stadeler, J. 1854, 673 ; 1856, 702 ;

1858, 550), in the tissue of the lungs (Cloetta, A.
92, 289), in the thymoid and thyroid glands, and
in the pancreas (Gorup-Besanez, A. 98, 7

;

Badziejewsky, Z. 1866, 416), in the brain of

oxen (W. Mflller, A. 103, 131), in the pancreas
of oxen (Scherer, J. 1859, 610), in the liver and
urine in cases of typhus, smallpox, leuciemia,

and poisoning by phosphorus (Salkowsky, J. Th.
1880, 457; Valentiner, J. 1854, 675; Sotni-

tsohewsky, H. 3, 391), in the stomachs and in-

testines of the pupm ^of butterflies (Schwarzen-
bachtJ. 1857, 538), in Agcmcus muscarius (Lud-
wig, /. 1862, 516), in the juice of vetches ger-

minated in the dark (Gorup-Besanez, B. 7, 146

;

cf. Cossa, Q. 3, 314), in chenopodium album in

young pumpkin plants (Schulze a. Barbieri, B.
11, 1233), and in beet-root molasses (Lippmann,
B. 17, 2837).

Formaticm.—1. In the putrefaction of pro-

teiids and gelatin (Bcpp, A. 69, 20) and by boiling

these substances with dilute HoSOj, or by fusing

them with potash (Hinterberger, SiU. T7. 9, 450;
.4.71,75; Zollikofer, X. 82, 174 ; Gossmann, 4.
91, 130 ; Leyer a. EoUer, A. 83, 332 ; Sohloss-

berger, Z. 1860, 424 ; Erlenmeyer a. Schoffer, Z.

1859, 815; Hochstetter, J. pr. 29, 36; Eitt-

hausen a. Kreusler, J. pr. [2] 3, 307).—2. In the

pancreatic digestion of gelatin (Nencki, B. 7,

1593; Jeanneret, J. pr. [2] 15, 353).—3. By
acting on a-bromo-hexoio acid with ammonia
(Hiifner, J.pr. [2] 1, 6 ; Z. [2] 4, 391, 616).

Preparation.—Horn shavings (2 lbs.) are

boiled with HjSOj (5 lbs.) and water (13 lbs.) for

24 hours with inverted condenser. The product
is mixed with lime, filtered, and evaporated to a
smaller bulk (12 lbs.). Oxalic acid is then added
to acid reaction, and the liquid filtered and eva-

porated till a crystalline film forms on the sur-

face. Leucine mixed with tyrosine is deposited

in groups of yellowish laminre. On recrystalli-

sation from water tyrosine is deposited first, and
the mother-liquor is then decolourised by animal
chaiooal and evaporated. The leucine is recrys-

taUised from alcohol (Schwanert, A. 102, 221

;

cf. Hinterberger, A. 71, 72 : Waage, A. 118, 295).

Leucine may be detected and isolated by means
of its sparingly soluble copper salt (C„H,2N0j)2Cu,

although the precipitation of this salt is hin-

dered by free acids and by some organic bodies

(Hoftmeister, Sits. W. 75, 469).

Properties.—Soft nacreous scales (from al-

cohol) resembling cholesterin. It may be sub-

limed (Mulder). Decomposed on fusion, giving

amylamine, COjj, and NHj. Lsevorotatory (Lew-

kovitch, B. 17, 1439 ; cf. Mauthner, 3. 7, 223).

SI. sol. water and alcohol, insol. ether. Its so-

lubility in water is increased by the presence of

acetic acid or an alkaline acetate. When heated

with baryta-water at 100° it becomes inactive.

The inactive leucine is changed to an active va-

riety, liEvorotatory when dissolved in aqueous

HCl. by the action of Penicillium glaucum

(Schuize a. Bosshard, B. 18,
""°'

Reactions.—1. An alkaline solution exposed
to the action of ozone yields CO2, butyric acid,

and NHj (Gorup-Besanez, A. 125, 210).—
2. Chlorine passed into water in which leucine

is suspended forms GO, and valeronitrile, as well

as chloro-valeronitrile (Schwanert). Chlorine
passed into an alkaline solution of leucine forms
oxy-hexoic acid.— 3. Nitrous acid converts it

into o-oxy-hexoio (leucio) acid.—4. Distillation

with MnOj and dilute HjSOj yields CO, and va-

leronitrile.—5. Distillation with water and PbO,
yields butyric aldehyde and NH, (Liebig, A. 70,
313).—6. Aqueous KMnOj yields NH,, oxalic

acid, and valeric acid (Neubauer, A. 106, 59).

—

7. Potash-fusion gives NHj, hydrogen, and
potassium valerate (Liebig, A. 67, 127).

—

8. When heated with fumingHIAq at 140° it gives
hexoic acid and ammonia (Hiifner).—9. With
KOH (2 mols.) and Mel (3 mols.) it forms potas-
sium di-methyl-amido-hexoate methylo-iodide
C5H,„(NMe3l)C0jK, which, when heated with
moist AgjO, yields methylamine, a salt G^JO^,
and potassium leuconate CgHnOjE (Korner a.

Menozzi, O, 13, 363).—10. Leucine gives oft

more nitrogen when its solution is decomposed
by NaBrO in presence of NH„ than when the

NH3 is absent (E. Schulze, /. pr. [2] 31, 236).

Salts.—HA'HCl: crystals, v. sol. water
(Laurent a. Gerhardt, A. Ch. [3] 24, 321 ; A.
68, 865).—(HAOaHCl: laminse (Schwanert).—
(HA'jjH^PtCliiiyellowcrystallinepp.—HA'HNOa:
colourless needles, v. e. sol. water.—OuA'j : pale

blue scales. S. -033 in the cold, -07 at 100°

(Hofimeister).—HgA'jaq: laminae. Mercuric
nitrate gives a white flocculent pp. in a solution

of leucine (B. Hoffmann, .4. 87, 183).—PbA'jaq:
ppd. by adding NH,Aq to an aqueous solution of

leucine and lead acetate (Strecker, A, 72, 89).

Benzoyl derivative CjHijBzNOj i.e.

C5H,„(NHBz).C02H. From leucine and BzCl at

100° (Destrem, Bl. [2] 30, 481). Grannies, sol.

alcohol and ether. In the preparation of leu-

cine anhydride there is also formed the anhydride
(05H,|,(NHBz).CO)2P, which is an amorphous
body [85°] insol. water and ether, v. e. sol. al-

cohol. Decomposed by boiling water into

benzoic acid and the anhydride of leucine.

Phthaloxyl derivative
C3H,„(COjH).NH.0O.C„H4.CO2H. [132°]. Prom
leucine, alcoholic KOH, and phthalyl chloride

(Eeese, B. 21, 277).—K^A"; concentric groups

of small slender needles.

Anhydride {G^^^O).p. When the pro-

duct of the action of BzCl on leucine at 100° is

treated with alcohol leucine anhydride remains
undissolved, while its di-benzoyl derivative (1;.

supra) passes into solution (Destrem, C. B,. 86,

484). Leucine anhydride is a white amorphous
body, insol. alcohol, but becoming gelatinous

when boiled therewith. It is not easily con-

verted into leucine by boiling water.

LEUCINDIN SUIPHONIC ACID v. Indin.

LET7CINIMIDE OeH„NO. Obtained in small

quantity, together with leucine and tyrosine, by
boiling proteids with dilute H^SO., (Limprioht a.

Hesse, A. 116, 201 ; Erlenmeyer, A. 119, 17

;

Thudichum, O. J. 23, 409). Formed also when
proteids are treated with bromine-water (Hlasi-

wetz a. Hebermann, A. 169, 328), and, together

with benzoyl-leucine, by heating leucine with

HOBz at 200° (Destrem, Bl. [2] 30, 481). Mi-
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nute white trimetrio needles ; insol. cold, si. sol.

boiling water, sol. alcohol, m. sol. ether. May
be sublimed. Not afEeoted by boiling aqueous
acids or alkalis.

Iso-lenciniinideCjH„NO. Formedby heating
a-amido-isohexoic acid in a current of HGl at

225" (Kohler, A. 134, 369). Minute white
needles (from alcohol),may be sublimed. Insol.

water, sol. alcohol. Not affected by boiling

KOHAq or by acids.

LETTCO-BBOMO-aTTINONE FHENOLIMIDE
V. Beomo-di-oxt-m-phentl-aminb.

lEUCOGAlLOL C„H,Cl,jO„ 2aq. [104°].

Formed by passing chlorine into a cold mixture
of pyrogallol (10 g.) and glacial acetic acid (20 g.),

then adding cone. HClAq (5 c.c), and continuing
the passage of chlorine. i?he pp. is washed with
benzene, dissolved in ether, and ppd. with benz-
ene (Stenhouse a. Groves, C. J. 28, 1, 704).

Crystalline crusts composed of small needles.

Gives oft HCl and water on fusion, and forms
tri-chloro-pyrogaUol and a body resembling
quinone (Webster, O. 3. Proc. 3, 130). V. sol.

water and alcohol, m. sol. ether, insol. CS, and
ligroin, si. sol. boiling benzene. Ijeucogallol is

converted by zinc-dust and dilute HjSO^ to

tri-chloro-pyrogaUol OjCls(OH)j (Hantzsch a.

Sohniter, B. 20, 2033). It reacts with hydroxyl-
amine and with phenyl-hydrazine. Its consti-

tution may possibly be

:

00.0(0H).. C(0H).0.C(0H).0(0H).C01,0(0H) :0(OH).O0

001:001 OOU 0(OH),.O0I : 001CC1..0C1 == Coi

lETJCOLINE OsH,N. This base, occurring
in coal tar, has been shown by Hofmaun (A. 47,

76 ; 53, 427), Hoogeweiff a. van Dorp (iJ. T. G.
1, 1, 107), and others to be identical with
quinoline.

LEUCOLINIC ACIB CjHsNO,. [162°]. Ob-
tained from coal-tar quinoline (leuooline) (10 g.)

by dissolving as neutral sulphate and treating

with KMnOi (25 g.) in boiling water, adding the
latter solution slowly. Cold solution of KMnO^
(40 g.) gives only pyridine carboxylie acids

(J. Dewar, Pr. 26, 65 ; 30, 168).

Properties. — Needles. Often syrupy. It

then becomes crystalline by boiling with water
for some days. SI. sol. cold water, sol. alcohol.

The lead salt is insoluble. The silver salt forms
Blender needles.

BeacUons.—1. The crystalline acid forms with
glycerine a substance resembling indole.—2. A
solution of the potassium salt at 200° gives

aniline.—3. Potash fusion gives salicylic acid,

CO2, NHj, and hydrogen.—4. When heated
with soda-lime to a low red heat it forms aniline,

NH3, and a small quantity of methyl-pyridine.
LEUCOMAINES. Bases occurring in living

animals (Gautier, Bl. [2] 48, 16 ; cf. J. Ph. [5]

13, 354, 401; Bl. [2] 43, 158). . hiixmim
= white of egg. Obtained by extracting fresh
beef (30 kilos) with tepid water (60 kSos) to

which -25 g. oxalic acid and 1 c.c. oxygenated
water is added per litre. At the end of 24 hours
the whole is heated to boiling, filtered, and eva-
porated at 50° m vacuo.. The residue is ex-
tracted with 99 p.c. alcohol, filtered, evaporated
in vacuo, redissolvedin alcohol, filtered, and the
alcoholic solution ppd. with ether. The pre-
oipitate may be separated by a series of crystalli-

sations from ether, alcohol, and water, and b;
precipitation with HgClj into the six folldwing

Xantho-creatinine CsH,oN40. Small sulphur,
yellow micaceous laminse, with greasy surface.

Slightly bitter in taste. Gives off an odour like

acetamide when heated. Smells in the cold

like a dissecting room. When strongly heated it

gives off an odour of roast beef, and carbonises,

with evolution of NH, and methylamine.
Neutralto litmus. Its hydrochloride and platino-

chloride are orystallisable and soluble. Its

solution like creatinine is ppd. by ZnCl, ; this

pp. crystallises from hot water on cooling in

groups of needles. AgNOj gives a flooculent pp.,

crystallising from hot water in needles. Mercuric
chloride gives a yellowish-white pp., sol. alco-

hol. It is not ppd. by iodine in KIAq. Sodium
phosphomolybdate gives a pp. after a time.

Treatment with HgO forms a substance melt-,

ing at 174°.

Chrnso-creatinine CsHsNjO. Crystals (from

water). Feebly alkaline. Its hydrochloride

crystallises in needles, is soluble and not' deli-

quescent. The aurochloride is slightly soluble

and forms crystalline grains. The platino-

chloride is soluble. Chrasocreatinine gives no
pp. with zinc acetate or mercuric nitrate, but it

ppts. alumina from alum. ZnClj gives a crys-

talline powder. HgClj gives a pp. I in KIAq
gives a pp. Sodium phosphomolybdate gives

an abundant yellow pp.
Amphicreatine CgHigNjO,. Feeble base,

forming bright-yellow crystals. Its hydro-
chloride is crystalline and non-deliquescent.

Its platinochloride is soluble andforms lozenge-

shaped tables. It ppts. sodium phosphomolyb-
date, but not HgCLg.

Pseudoereatine C^H^NjO. Flesh-coloured

powder composed of minute crystalline grains.

Forms a very soluble hydrochloride, resembling
that of hypoxanthine, crystallising in whet-
stone-like shapes. Its aqueous solution is ppd.
by HgClj. AgNOj gives a gelatinous pp. Ppd.
by ammoniaoal but not by neutral lead acetate.

When evaporated with HNO3 like xanthintt it

leaves a residue which is turned orange-red by
potash.

A base 0„H2jN,„05 crystallising in colour-

less rectangular tables, with crystalline hydro-
chloride and platinochloride.

A base Oi^H^sNuOs resembling both the pre-

ceding and xanthocreatinine.

LEUCONIC ACID C5(0H)„ or C^OsSaq i.e.

.C(OH),.C(OH), .CO.CO
(H0)2C<

I
or 0C< .

I

. 0x2/-

\C(OH),.C(OH)j \C0.C0
eroconic acid. Deea-oxy-pentametkylene. Pre-
pared by adding finely powdered puje eroconic
acid (1 pt.) to cooled HNOs of S.G. 1-36 (6-8 pts.)

;

the mixture solidifies to a magma of colourless

needles, which are washed with ether-alcohol and
finally with ether (Nietzki a. Eenkiser, B. 19,

301 ; cf. Will, A. 118, 117; Lerch, A, 124, 20).

Gum-like mass. V. e. sol. water, si. sol. alcohol,

insol. ether. Sweet taste. It is readily reduced to

eroconic acid. By dissolving in alkalis it is en-

tirely altered. Treated with tri-amido-benzene
it forms a violet colouring matter, turned brown
by alkalis (Witt, C. J. 49, 402).—KC^O»:
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amorphous, b1. sol. water.—Ba3(CjH50„)j : floo-
oulent pp.—Pb3(C,HA)2: pp.—AgAHA (W.).

Penta-oxim CslNOH),. Yellow crystalline
solid. Formed by the action of hydroxylamine
upon croconio or leuoonio acid. Decomposes
Buddenly at 172°.—O5H3N5O5K2 : very explo-
sive. Xhe penta-oxim may be reduced by

BnCa, to CH(NHj)<
I

which
^C(NHJ:0(NH,)

lorms crystalline salts.

Tetra-acetyl derivative of the penta-
oxim Os(NOH)(NOAc)4 aq (from benzene). From
the penta-oxim and Ac^O at 45° (Nietzki a.

Bosemann, B. 22, 916). Plates (from Ac^O) or
needles containing chloroform (from chloro-
form). SI. sol. hot benzene. Decomposed at
100°.

Tetra-oxim OjHiN.O, i. e.

/C(NOH).0(NOH)
CO^

I
When potassium orooo-

\C(NOH).0(NOH)
nate (30 g.) is gradually added to a cooled mix-
ture of HNOj (45 g. of S.G. 1-39) and water (40 g.),

and the product is diluted with water (500 c.c.)

and heated with hydroxylamine hydrochloride

(180 g.) for some hours at 45° and finally at 100°

there is formed a pp. of mixed oxims. This is

dissolved in aqueous Na^COj and GO, is passed
in, whereupon the penta-oxim is ppd. while
the tetra-oxim can be ppd. from the filtrate

by HCl. Yellow pp. Explodes at 160°. Its

sodium derivative is v. sol. water, but is ppd. on
adding alcohol or NaOl, apparently in the form
of NajCsH^NjOs.

Carbonyl-di-tolnquinozaline OigHj^NjO i.e.

.CO.

C,H,^
I 11 II

I >C^a. Leuconic-acid-

\n.c o.n/
cU-tolylene-0-cKamide. [above 300°]. Formed
by adding a salt of tolylene-o-diamine to a cold

aqueous solution of leuconic acid. Golden-yellow
needles. V. sol. warm chloroform, si. sol. hot
alcohol and acetic acid, insol. water. Weak
base.

Phenyl hydrazide (C,HsNj)j04:C:NjHPh:
Bed needles (from acetic acid) ; y. sol. chloro-

form, si. sol. alcohol. Weak.base. The hydro-
chloride forms a dark-green pp. (Nietzki a. Ben-
kiser, B. 19, 776).

LE1TC0TIN V. CoTO base.

LEUCOTURIC ACID 0„H„N40b. Oxalantm.
Formed when a solution of alloxanic acid is

rapidly boUed down to a syrup ; cold water is

then added which leaves the leucoturic acid un-

dissolved (Sohlieper, A. 56, 1). Formed also by
reducing parabanic acid with zinc and HClAq in

the cold (Limprioht, A. Ill, 134). White crys-

talline powder, insol. cold, m. sol. hot, water.

Decomposes alkaline carbonates on boiling. De-
composed by heating with KOH, giving ofE NH,,
tnd forming oxaluric acid. Jts ammoniacal so-

kition is ppd. by AgNO,, and on boiling reduc-

tion takes place. Boiliiig cone. HNO, does not

attack it.

IiEVONIC ACID ChHijOj 3aq. An acid said

by Wiederhold (C. C. 1884, 971) to be obtained

by boiling laevulosewith baryta-water. Yellowish-

brown powder, v. sol. alcohol and water. De-

composed by heat.

LICAEENE 0,„H„. (168°-172°). S.G. is

'835. An inactive terpene obtained by the action
of ZnOlj or P2O5 on the essential oU of Licari
Kanali (Morin, A. Ch. [5] 25, 427). Cone. HClAq
forms C,„H,„2H01, a colourless liquid, S.G. ^
1-069, inactive to light, and decomposed on dis-

tillation into licareue and hydrochloric acid.

The essential oil 0||,H,80 might be looked upon
as licarene hydrate and exhibits the following
properties :—(198°) at 755 mm. S.G. i^ -Ses.

Ml) = — 19 at 15°. It is sol. alcohol, ether, and
glycerin.

IICHENINE OaH.jOs. Occurs in Iceland
moss.

Preparation.—Getraria islandica or other
similar lichen is heated for several hours with a
2 p.c. solution of KfiO^. The aqueous solution
is ppd. by alcohol (Honig a. Schubert, M. 8, 460;
cf. £nop a. Schnedermann, A. 55, 164 ; Masohke,
J. pr. 61, 7 ; Davidson, JV. JSd. P. J. 28, 260 ;

Errera, Bn. 1, 882 ; Bauer, /. pr. [2] 34, 49

;

Klason, B. 19, 2541).
Prcperties.—Gelatinous pp., v. si. sol. cold

water. Boiling water forms an opalescent solu-

tion ; reppd. on cooling or on adding alcohol.

Gives no blue colour with I and H^SO,. Dissolves

in HCl, from which solution it is ppd. in snow-
white flocks by alcohol. Weak hot acids convert
it after some time into a dextro-rotatory sugar.

[u]j -= + 55°. Glucose is also formed. Two carbo-

hydrates, resembling soluble starch in their pro-

perties, are present in the aqueous solution.

LICHEHO-STEARIC ACID CtiB.^fir [o-

120°]. An acid occurring in Iceland moss
(Schnedermann a. Enop, A. 55, 149), and pro-

bably also in the fly-agaric or toadstool (Bolley,

A. 86, 50). Obtained by boiling Iceland moss
for 15 minutes with dilute alcohol and some
K2CO3, filtering, adding HCLA.q and 4 volumes of

water. The pp. is boiled with alcohol of 45 p.c,

whence a mixture of licheno-stearic and cetraric

acids separates on cooling. The licheno-stearic

acid is extracted from the mass by petroleum,

and recrystallisedfrom alcohol. Mass of radiating

needles which soon change to delicate pearly

laminae. Has a rancid taste. Insol. water, v. sol.

alcohol, ether, and oils. Is not attacked by AcCl.

On oxidation it yields CO, and deooic acid (Hil-

ger a. Buchner, B. 23, 46l). The ammonium
salt forms a jelly containing extremely slender

needles.—BaA'j : greyish-white pp. which cakes

together in boiling water.—PbA'j : flocoulent pp.
fusing under water.—AgA'.

LIEBEBUANN'S BEACIION. A blue or

green colour obtained by warming phenol with

H2S04 containing nitrous acid. It may be used

as a test for phenol or for nitrous acid. Various

derivatives of phenol may be used instead of

phenol, while nitroso- and oximido-compounds

usually react like nitrous acid.

LIGHT. For an account of the applications

of optical methods of inquiry to chemical pro-

blems, V. Physical methods, section Optical.

LIGWIFICATION v. LniNONB.
IIGNO-CEEIC ACID C^,E^OiOr C23Hi,.CO,H.

[81°]. Occurs in the parafBn obtained from
beech-wood tar (Hell, B. 13, 1709). Occurs also

in the product of the saponification of earth-nut

oil (Kreiling, B. 21, 880). Colourless felted

needles or plates (from alcohol).

Salts.—A'Na : white powder,—A'E: white
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powder, sol. alcohol.—A'Ag : white pp. [c. 155°].

—A'jCu : green powder, sol. hot benzene.

—

A'jPb : white powder, [117°] v. sol. hot benzene.

Methyl ether A.'M.e. [58°]. White glis-

tening plates. Sol. CSj, CHCl,, CgH,, ether, and
ligroiin ; si. sol. alcohol. Distils undecomposed
at a high temperature.

Ethyl ether A'M. [55°]; (310° at20mta.;
860° at 760° mm.). Glistening plates.

Chloride C^B.„.C0C1. [48°-50°]. Plates.

Sol. ether.

IiIGNONE {LigTnn,,Lignose : Ligmfication),
liignification, or the process of wood formation,

is one of the principal of the modifications of

the cell-wall, by which it and the tissues con-

taining it are differentiated for fulfilling their

several functions. The history of a lignified

cell, or rather of the substance of the cell-wall,

is usually stated to consist of (1) the elaboration

of the primary cell-wall from materials in pro-

toplasm, and formed at its limiting film as an
envelope of pure cellulose; (2) the induration

of this cell-wall, i.e. lignification, by the infil-

tration of substances, which when deposited are

known as ' lignin,' or more vaguely as ' incrus-

tive ' substance. Lignification is recognised by
the morphological changes with which it is

associated, as well as by the very oharabteristio

reactions of the product (Goodale, Phys. Botany,

1885). These products, although presenting a
wide range of differences, corresponding with
variations in structural and other characteristics

of the tissues which they compose, fall natu-

rally, and as regards their chief constituent, into

a homogeneous chemical group, designated by
the term lignoceUulose, of which the typical

features are represented in the substance of the

jute fibre (vol. i. p. 719).

It is the purpose of this article to give a
brief account of more recent researches into

the constitution of this typical lignoceUulose,

and to show the bearings of the results arrived

at upon the chemistry of the woods, the most
numerous and important section of the group.

The advantages of the jute fibre over the latter

as a subject of study are that it is a simple

tissue, whereas the woods are complex aggre-

gates, that as an isolated fibred it is much more
easy of penetration by reagents, and that as a

product of only a few months' growth it has hot

midergone such secondary changes in composi-

tion as necessarily take place in the substance of

a perennial stem or true wood. Such charac-

teristics mark out the jute fibre substance as a
natural basis for the general solution of the

chemical problem of lignification.

Evidence has already been given (vol. i.

loc. cit.) for regarding this product as chemi-

cally homogeneous, which view is further de-

veloped in the investigations referred to (0. J.

1889. 199). In all reactions in which hydroxyl

groups only are brought into play—hydrolysis

and etherification—it behaves as an integral

compound (lignoceUulose), of which the formula

CijHjsO, is an approximate empirical expres-

sion. The limit of 'nitration' is the tetrani-

trate, indicating a number of OH groups in the

original less by two than in the molecule of

cellulose, similarly represented, i.e. as CijHjgO,,.

The product is of a bright gold colour, with a

silky lustre. In further contradistinction to

cellulose, the OH groups of the Ugnocelluloas

react with acetic anhydride at its boiling-point.

Its reaction with chlorine has been studied

quantitatively ; 1 grm. of the purified fibre-sub

stance takes up 54-55 c.c. CI (calc. at 0° and
760 mm.), or approximately 16 p.c. by weight,

the quantity of CI as HCl formed being equal

to that entering the molecule. The chlorinated

product 7i(C„H,,Cl,0g),' a simple substitution-

derivative of the non-ceUulose constituent (which

we may regard as n(Oii'H^,Clfl,)), contains mairo-i

gallol in combination with a body not yet com-
pletely studied, but yielding furfural on hydro-
lysis. In addition to the molecular groupings
thus indicated, the presence of methyl groups is

proved by the formation of methyl chloride on
heating this compound, and of acetic acid on de-

structive distiUation of the fibre substance, as also

by dissolving it in sulphuric acid, diluting and
distiUing. These results afford a general view ol

the constitution of the 'lignin' substance, as it has
been termed hitherto. We may regard it as con-

taining closed Cg chains, further characterised by
the presence of ketone- or quinone-oxygen, and
united to the furfural-yielding body, which is

probably related to ' wood-gum ' (' Holzgummi ').

ToUens has, in fact, isolated xylose from the

jute-fibre (B; 22, 1046), though in very small
quantity, and we would note here the increase in

the proportion of the parent substance, wood-
gum, with the more advanced lignification of

perennial stems, as additional evidence for this

view. It is difiicult to localise the methyl groups

;

but they would appear to be independent of the
above, and may be regarded as existing in an
acetic residue in combination. For a substance
of marked ketonic and aldehydic characteristics,

the terms \ignm and UgJiose are obviously un-

suited, and should give place, according to pre-

sent views, to lignone, by which, therefore, we
shall designate the non-ceUulose component of

the lignooeUuloses generally.

The lignone of plant cells generaUy in the

earlier stage of growth, i.e. Ugnification, appears

to be not merely similar to but identical with

that of jute. Proof of this has been afforded by
the particular investigation of such widely dif-

JLsring structures as the stony concretions of

pears —Erdmann's glycodrupose—the fibrovaa-

cular bundles of Musa Paradisiaca (Monocot.),

and the bast fibres of the Sida species (C. J,

1882, 108 ; 1883, 19; 1889, 212).

But very few of the woods have been parti-

cularly investigated in regard to the constitution

of the wood substance, and for the most part

only in regard to the products of hydrolysis {v.

vol. i. p. 719). Thus Erdmann concluded from
his study of coniferous wood that its chief con-

stituent—' glycolignose '—is a chemical indi-

vidual CggHjgO,,, a speoles ol glucoside resolved

by treatment with boUing acids into * lignose

'

CigHjgO,, and a fermentable sugar (glucose).

The presence of closed Cg chains in the ' lig-

nose ' molecule was evidenced by its yielding

protocatechuic acid on fusion with alkaline hy-

> A more direct conversion of the lignone into definitely

aromatic products is that which takes place spontaueoiisly

when masses of jute are exposed to moisture and heat. From
specimens of fibre ' rotted * under such conditions Cross and
Beran obtained an astringent substance C„'B.^Oi„ which
vielded phloroglucol and protocatechuic acid on fnsion
with potash (C. S. J. 188!!, 83).
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drates. It was also concluded that tlie wood o£
the widely different poplar species was similar
il not identical in composition {A. Suppl. 5,

The later researches of F. Bente (Z). P. /.

217, 235), although modifying these views,
chiefly in the variation in the results of hydro-
lysis, nevertheless in the main confirm them.
The general conformity of the woods to the
types above described as representative is shown

:

(1) In the close similarity of their character-
istic reactions. Of these we may mention (a) the
colouration produced with solutions of the aro-

matic amines (golden-yellow), and of solutions

of the phenols in hydrochloric acid, most cha-
racteristic of which is the reaction with phloro-

glucol (crimson); (6) the powerfully reducing
action of the wood substance upon the oxides of

copper, silver, gold, and mercury—showing the

presence of aldehydio groups
; (c) the reactions

with the halogens yielding, in the case of chlorine,

substitution products of definite quinone-chloride

characteristics, attended by complete resolu-

tion into lignone (chloride) and cellulose : with

bromine and iodine less definite compounds,
but constant under constant conditions ; (d) with

nitric and sulphuric acids yellow-coloured ex-

plosive nitrates; (e) with acetic anhydride at its

boiling-point and with benzoyl chloride in pre-

sence of alkalis, the corresponding ethereal deri-

vatives
; (/) with solutions of the caustic alkalis

at 160°-190°, with bisulphites (of the alkaline

earths) at 150°-170° and with sulphurous acid (7

p.o. solution) at 90°-105°, attended by complete
resolution into lignone (soluble derivatives) and
cellulose (insoluble).

(2) In their empirical conlposition, which
shows a remarkable uniformity throughout the

group. This is illustrated in the appended table

of results of analyses and determinations of

calorific eqiiivalents (Gottlieb, /. $r. [2] 28,

385):—

Wood
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nalen, 254, 325), which by further resolution

yields furlural. Whether the wood-gum is a
product of resolution of thelignone molecule has
not yet been disclosed, but it would appear to be
probable. A similar remark applies to the aro-

matic derivatives above mentioned.
In conclusion we must briefly notice a recent

contribution to the subject of the ' constitution

of Ugnin ' (Lange, Ztsohr.P}i/ysiol. Chem. 14, 217).

This consists in a study of the soluble products
of resolution of certain woods—beech, oak, and
fir—^by heating with strong solutions of the alka-

line hydrates at 185°. In addition to formic and
acetic acids, traces of higher fatty acids, oxalic

acid and small quantities of pyrocatechol and
protocatechuic acids, there were obtained certain

amorphous bodies of brown colour, which the
author terms lignic acids. These were resolved

by treatment with alcohol into (a) soluble, (6)

insoluble in this menstruum. The empirical
composition of these derivatives is subjoined:

(a) (6)

0. 590 H. 6-4Ijignio
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exposure to Ught it yields 0„H,.2H01, an
optically inactive liquid with a "camphor-like
odour, and S.G. 3£ 1-069. When distilled with
lime it yields licarene C,„H,5, (o. 170°), S.G.
IS -835 (Morin, C. B. 92, 998 ; 94, 733).

LININ. 0.62-9 P.O. H.4-7p.o. Acrystallisable
substance obtained hjdiigestiagLinumcatharti-
cum with milk of lime, filtering, ppg. with HCl,
and extracting with ether (Pagenstecher, A. 40,
322; C. Schroder, N. Bep. Pharm. 10, 11).
Silky crystals, v. si. sol. water, v. e. sol. alcohol
and ether, m. sol. chloroform and HOAc. The
alcohoUc solution is intensely bitter.

LINOIiElC ACID OisHajOj- Linolic acid.

S.G. i* •92._ Occurs as glyceryl ether in linseed
oil, hemp oil, poppy oil, olive oil, nut oil, cotton-
seed oil, earth-nut oil, almond oil, oil of sesame,
palm oil, cacao butter, and probably in most
fixedvegetable oils(Pelouzea.Boudet,jl.C/i. [2] 59,

43; Laurent, A. Ch. [2] 65, 150, 298 ; Liebig, A.
33, 113 ; Saco, A. 51, 214 ; Sohuler, A. 101, 252

;

Oudemans, J. 1S5S, 304 ; Hazura a. Griissner, M.
9, 944 ; 10, 242 ; Benedikt a. Hazura, M. 10,

353). It does not occur in animal oils, so that

when the acids obtained by saponifying animal
oils are oxidised by KMnO^ no sativic acid will

be formed, but di-oxy-steario acid wiU be among
the products, this being derived from oleic acid

(B.a.H.).
Preparation.—Crude linseed oil or hemp oil

is evaporated with aqueous NaOH, the sodium
soap is decomposed by H^SO^, and the crude
acid dissolved in alcohol, neutralised with NH„
and ppd. by BaClj. The barium salt is dissolved

in ether, HGl is added, the ether decanted from
ppd. BaClj, evaporated, and the liberated acid

dried in vacuo over H^SOj (Sohiiler; Bauer a.

Hazura, M. 7,216). The acid so obtained is

a mixture of oleic, linoleic, Unolenic, and iso-

linolenio acid (Hazura). By treatment with
bromine at 0° and reduction of the product

CisHj^Br^Oj with zinc and HCl pure linoleic acid

is got.

Properties.—Faintly-yellow limpid oil. Does
not soHdify at - 18°. • Insol. water, v. sol. ether,

m. sol. alcohol. When distilled under 90 mm.
pressure one-third passes over at 290°, and the

distillate contains sebacic acid 0,oH„0, [130°]

and an oily mixture (Hazura a. Griissner, M. 9,

206 ; cf. Norton a. Biohardson, B. 20, 2735).

BeacHons.—1. Pofeis^-fusion gives myristio,

acetic, and formic acids, with traces of azelaic

acid.—2. KMnO,, hydrogen peroxide, and MnOj
with H2S04, oxidise it to azelajic acid.—3. KMnOj
in presence of KOHAq converts it into sativio

acid, some azelaac acid also being formed. But
alkaline KMnO, oxidises crude linoleic acid from
linseed oil (100 g.) into sativio acid C,bH|2(OH),02

[173°] (6-5 g.), linusic acid 0„H,„(0H).0j [204°]

(4-5 g.), isolinusic acid [175°] (15-8 g.), and di-

oxy-stearic acid Ct,'B.„{OB)jOi [137°] (1-2 g.)

(Hazura, M. 9, 180; cf. DiefE a. Eeformatsky, B.

20, 1211). It appears therefore that crude

liuoleic acid consists of linoleic acid CigHjjO^

(which gives sativic acid on oxidation), linolenio

acid CigHsoOj (which gives linusic acid), isolino-

lenic acid (which gives isolinusic), and oleic apid

(which gives di-oxy-stearic acid). The formation

of sativic acid in this manner may be made use

ol as a test for linoleic acid.—4. Bromine at

ordi'narj^ temperatures fopps with orud? linoleic

acid solid 0,aH3„Br,0, [177°]. Bromine at 0°
forms a tetrabromide CigHs^Br^Oj [115°] (Hazura,
M. 8, 147 ; Hazura a. Friedrich, M. 8, 155, 265).
Of these two compounds the former is formed
from linolenio, the latter from linoleic acid. Pure
linoleic acid gives only OisHjjBr^Oj [115°].—
5. Fuming HIA.q and amorphous phosphorus
converts it into stearic acid (Peters, M. 7, 552).

Salts.—The salts are not crystalline. With
the exception of the salts of the alkalis they are
insol. water. They are sol. ether. With the ex-
ception of the Pb, Mn, Na, and NH, salts they
are insol. alcohol.—BaA'j (Peters).

Linolenio acid CuHajOj. Obtained by treat-
ing the compound 0,BHa„BrjOj [177°] {v. supra)
dissolved in alcohol .with zinc and HCl (Hazura,
M. 8, 267). Yields on oxidation by alkaline
KMnOj no solid acid except linusic (hexa-oxy-
steario) acid [201°]. Bromine forms only
CisHj^rjOj [177°]. Linolenio acid ' dries '

rapidly when exposed to air, through oxidation.

Its salts behave in like manner. The more
glyceryl liuolenate there is in an oil the more
rapidly does it dry. Glyceryl linolenate and
isolinolenate also possess drying properties, but
glyceryl oleate does not. The product produced
by exposing the acids to air is an anhydride,
insol. ether, but furnishing soluble acids when
heated with alkalis.

Isolinolenic acid CigHggO,. An acid assumed
to exist in crude linoleic acid on account of the
formation of isoUnusic acid on its oxidation.

When crude linoleic acid is oxidised by EMnO^
in alkaline solution, and the product ppd. by
H2SO4, there is obtained a mixture of fatty acids
whence cold ether extracts di-oxy-stearic acid,

sativic acid remaining undissolved. The filtrate

from the ppd. acids is neutralised with NaOH,
evaporated, again ppd. with H^SOj, the pp.
extracted with ether, and the residue crystallised

from alcohol and then from water, whereby it

may be separated into linusic and isolinusic

acids.

IIirSEED OIL. The oil expressed from the

seeds of flax (Linum usitatissimum). Like
other drying oils when exposed to the air it

dries up to a transparent resinous mass. Lin-

seed oU is composed of the glyceryl ethers of

oleic, linoleic, linolenio, and isolinolenic acids.

V. Linoleic acid. Linseed oil dissolves some
oxide of lead when heated therewith, being de-

colourised and renderedmore easily drying (boiled

oil).

LINUSIC ACID V. Hexa-oxy-steabic acid.

Isolinusic acid v. Hexa-oxy-steario acid.

LIQUIDAHBAB. A balsam obtained from

a large tree, Liquidambar styracifolia, growing

in Florida and Mexico. It resembles balsam of

Peru, containing cinnamyl cinnamate, styrene,

and cinnamic acid (Harrison, Ar. Ph. [3] 6, 541

;

Maisch, Ar.Ph.m 6, 545).

LIQUIDS, Mffusion, dispersion, osmose,

refraction, transpvraUon, of ; v. Phtsioal

METHODS.
LITHIUM. Li. At. w. 7-01. Mol. w. pro-

bably 7-01 (v. p. 149). [180°] (Bunsen, J^. 8, 324).

S.G. -578 to -689 (Bunsen, l.c.). S.H. 27° to

100° = -9408 (Begnault, A. Ch. [3] 63, 11). B.C. at

20° (Hg at 0° = 1) 10-69 (Matthiessen, P. M. [4]

12, 199 ; 13, 81). Characteristic lines in emis-

sion spectrurp ar? Lia in the led 6705-2, and 9
1.8
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weaker line in the orange 6102, and a weak line

in the blue 4602-7 (ThaUn, 1868 ; v. also L. de
Boisbaudran, Spectres Inrntmeuxip. 55; Sohonn,
W. 10, 143; Liveing a. Dewar, T. 1883. 187).

S.V.S. 11-9.

Occmrence.—Salts of Li are very widely dis-

tributed, but occur only in small quantities.

Several phosphates of Fe and Al contain Li
phosphate, especially trvphylMie, which contains

0. 7 p.o. LijO ; many silicates of Al and Pe con-

tain small quantities of Li silicate, especially

lepidoUte, which sometimes contains from 3 to

5 p.o. LijjO. Tourmalines, borates, &c., often

contain traces of lithia. Very many mineral
springs contain lithia ; according to Kirchoff a.

Bunsen lithia is present in almost all mineral
waters (P. 113, 357). Truohot found lithia in

the soil of Limargue in the Auvergue ; nearly

all the plants growing on this soil take up lithia

(O. B. 78, 1022). Dieulafait has found traces of

lii in sea-water from all parts of the globe, in

the water of marshes, in mineral springs, in

primary rocks, in gypsum of different formations
(A. Ch. [5] 17, 377). Lithia is found in many
plants, and in all sorts of tobacco ; but not in

raw sugar, cocoa, coffee, or tea (Pocke,Der Natur-
forscher, 1872. 307 ; Grandeau, A. Ch. [3] 67,

216). Lithia has also been found in the milk
and blood of cows (Bunsen a. Kirohoff), in dif-

ferent parts of the human organism (Bence
Jones, P. M. [4] 29, 394), and in normal urine

(Schiaparelli a. Peroni, G. 10, 390).

While investigating various silicates in 1817,

Arfvedson (S. 22, 93 ; 34, 214) found a new alka-

line base with a molecular weight smaller than
that of soda or potash. Berzelius gave the name
lithia to the new base (\i9eios) supposing that,

unlike soda and potash, it was to be found only

in minerals. The new alkali was decomposed
by electrolysis in 1818 by Davy, also in 1820 by
Brandes {S. 8, 120) ; but the metal was first pre-

pared approximately pure and in considerable

(quantity by Bunsen and Matthiessen in 1855 by
electrolysing fused LiCl {A. 94, 107).

Preparation.—The metal is obtained by elec-

trolysing molten LiOl. Bunsen a. Matthiessen
(A. 94, 107) passed the current from 4-6 Bunsen-
oells through LiCl kept molten in a thick-walled

porcelain crucible, using a cylindrical rod of re-

tort graphite as positive electrode, and an iron

wire the thickness of an ordinary knitting needle

as negative electrode. The metal separated on
the iron wire in small pellets, which were quickly

removed by an iron spoon and placed under
petroleum. Some of the metal was always oxi-

dised, occasionally with ignition. To obviate

this, Hiller (Neties Ma/ndwOrterbicch der Ghemie,
3, 534) passed the negative electrode (iron wire)

through the stem of a tobacco-pipe, which he
connected with an apparatus supplying pure dry
H ; he allowed H to pass through the pipe until

air was completely expelled, then plunged the
bowl open end downwards, with the end of the

wire inside, into the molten LiOl, stopped the

H, and sent the current through the LiCl ; when
sufficient Li had collected inside the b(^li the

pipe was broken and the metal ooUected under
petroleum. To prevent any action between the

Li and the silica in the pipe, the inside of the

bowl is covered with a thin layer of graphite

;

Ode is done by mixing powdered graphite witb

dilute LiClAq so as to form a thick paste,

spreading this inside the bowl, and drying first

in air and then at a moderate red heat. It is

advantageous to mix the LiCl before fusion with
some NH,C1.

There are many methods for preparing LiCI
from Li-containing minerals ; the methods vary
according to the composition of the mineral dealt

with, all seek to prepare a solution containing

only the alkalis, from which Li may be separated

by taking advantage of the comparatively small
solubility in water of Li..,CO,. LiCl is obtained
by dissolving Li^CO, in HClAq, evaporating, and
drying the crystals which separate. Lepidolite

is the usual starting-point ; different specimens
contain from less than 1 to c. 6 p.o. LijO. The
mineral is very finely powdered and triturated

with water ; the finest powder is dried and heated
to redness with twice its weight of lime ; the
cold mass, in which the SiO^ is combined with
lime, is treated with HClAq ; CaO is ppd. from
the solution by HjSOjAq and evaporation; the

filtrate is evaporated to dryness, and the solid is

heated until H2SO4 is all removed ; the residue

is dissolved in water, the solution is digested

with CaCO,, to remove AljOj, and Ca is removed
by ppn. with (NHJ^C^Oj ; the filtrate is evapo-
rated to dryness, and the residue is strongly
heated; the Li2S04thns obtained is dissolved in

water, and the liquid is ppd. by Ba acetate

;

after filtration the Li acetate is strongly heated
and so transformed into Li^CO, (Arfvedson, S.

22,93; 34,214).
The method recommended by v. Hauer (J.pr.

68, 310) consists in strongly heating for 2 hours
a mixture of equal parts of very finely powdered
lepidolite and gypsum, lixiviating the mass with
water, filtering, evaporating untU CaSO, and
K2SO4 crystallise out, adding to the mother-
liquor a mixture of NH,Aq, NH^HSAq, and
(NH4)2C204Aq, whereby all bases are ppd. except
the alkalis; after filtering, LijCO, is ppd. from
the warm solution by (NH4)2C03.

The process adopted in Schering's manufac-
tory at Berlin is described by Filsinger {D. P. J.

219, 183 ; 222, 321, 385). Finely ground and
sifted lepidolite is mixed with cone. H^SO, in a
warm brick trough to the consistence of a thin

paste, which is heated with slight stirring till it

forms into lumps ; the lumps are calcined in a
reverberatory furnace, and, while warm, are lixi-

viated with water ; the liquid is mixed with
enough K^SO, to convert all ALjO, into alum,
which separates on boiling, the residual AljO,
being removed by milk of lime ; the salts in the
filtrate are converted into chlorides by ppn. with
BaOljAq, and the liquid is evaporated to dryness

;

digestion with absolute alcohol dissolves the
chlorides of Li and Ca ; after distilling off al-

cohol, Ca is ppd. by (NH4)2C204Aq, the liquid is

filtered, and a little NHjHSAq is added to ppt.

any Fe, Ac, still present ; the filtrate is boiled

to remove NH4HS and evaporated to dryness in

a silver dish; pure LiCl is thus obtained. The
LiCl may be converted into Li^CO, by dissolving

in water, adding NHjAq and (NH4)jC0i, and
washing the pp. with alcohol of 60 p.o.

Schrotter's method is said to be one of the
best {J. pr. 93, 276). Lepidolite is melted, at

full red heat, with frequent stirring ; the molten
iqaSS is l^dl^d out bv an iron snoon intn wiLtnr •



LITHIUM. 149

when cold the solid is powdered and triturated
with water; HClAq S.G. 1-2 is added little by
little to the pasty mass ; care must be taken
that sufficient water is present to prevent the
whole mass from solidifying ; after standing for
24 hours, with frequent stirring, the semi-liquid
substance is heated nearly to boiling, and a little

more HClAq S.G. 1-2 is added ; the total quan-
tity of HCl used should be c. 2 parts to 1 part
lepidolite ; after a few hours most of the SiO,
has separated; a little of the filtered liquid

should be so acid that no permanent pp. is

formed on addition of a few drops of Na^COjAq ;

a little HNOjAq is now added to completely oxi-

dise FeOlj to FeCl, ; the liquid is filtered from
ppd. SiOj, (which separates as a powder), and
FCjOj, AljOj, CaO, MgO, Ac, are ppd. by careful

addition of Xa^OOgAq to the boiling liquid. The
alkaline filtrate is nearly free from all salts ex-

cept chlorides of the alkalis ; it is evaporated

until the small quantities of MgCO,, MnGO,,
&e., still present separate out, and Li^CO, is

ppd. from the filtrate by addition of Na2G03 and
evaporation.

Commercial LLjCO, generally contains small

quantities of salts of Mg, Ga, E, Na, &c. ; it

may be purified by one of the foregoing methods.

For the other methods of preparing LijGOj from
lepidolite, &c., v. Hugo Miiller, J. jpr. 58, 148

;

Fuchs, /. pr. 5, 319 ; Troost, A. Ch. [3] 51, 103 ;

Mallet, A. 101, 389; Lunglmayr, D. P. J. 171,

293 ; Allen, J. pr. 87, 480 ; Eeichardt, D. P. J.

172, 447 ; L. Smith, A. 159, 82 ; Stolba, D. P. J.

198, 225 ; L. de Boisbaudran, Bl. [2] 17, 551. A
detailed criticism of various methods will be

found in D. P. 3. 219, 183 ; 222, 271, 385.

Proptrti&s.—A silver-white metal ; very soft,

but harder than K or Na ; when freshly out, the

surface appears yellowish ; when melted and at

once pressed between glass plates, it forms a
silver-like mirror. Li makes a grey streak on
paper. It may be drawn into wire, but shows
very little tenacity. Li is the lightest known
solid ; S.Q-. e. -59 ; it swims on rock oil. Melts

at 186°. Is not acted on by dry at its M.P.

;

heated in air to c. 200° it burns with a very

brilliant white flame. May be vapourised in H at

full red heat. Li decomposes cold water without

itself melting ; it combines rapidly with CI, Br,

I, S, ; it bums when heated in dry COj. Li

reacts with most acids to form salts; cone.

HNOaAq oxidises it with great rapidity, the

metal usually melts, and is sometimes ignited.

Li dissolves in liquid NHj, and on evaporation

of the NHa it is left unchanged (Seeley, O. N. 23,

169);

The atomic weight of Li has been deter-

mined: (1) By convertingLiOl into AgCl(Arfved-

son, S. 22, 93 ; MaUet,4m. S. [2] 22, 349 ; Troost,

A. Ch. [3] 51, 108 ; Stas, Nom. B. 268) ; (2) by

determining O in LijO (Berzelius, P. 17, 379)

;

(3) by ppg. Li^SO^ by BaCl, (Berzelius, P. 17,

379 ; Hermann, P. 15, 482 ; Hagen, P. 48, 361

;

Diehl, A. 121, 97) ; (4) by determining COj in

LijCO, (Hermann, P. 16, 480 ; Troost, A. Ch. [3]

51, 108 ; Diehl, A. 121, 93) ; (5) by converting

LijCOs into LijSO< (Troost, A. Ch. [3] 51, 108)

;

(6) by converting LiCl into LiNOs (Stas, Nou/u. B.

274); (7) by determining S.H. of Li (Begnault,

4. Ch. [8] 63, 11).

Bamsay (0. /• 66, 621) has endeavoured to

determine the mol. w. of ti by measuring the
lowering of vapour-pressure of Hg produced by
dissolving Li in Hg : the results make it pro-
bable that the mol. w. of Li is the same as the
at. w. This result is based on the assumption
that Vau't Hoff's law holds good, viz., that equal
volumes of dilute solutions contain equal num-
bers of molecules of the dissolved substances ; it

also presupposes that the molecular weight of
Uquid Hg is the same as the atomic weight.

As the V.D. of no Li compound has yet been
determined, the valency of the atom Li in gaseous
molecules is not certainly known, but from the
close analogy between Li and the other alkali
metals there can be little doubt that the atom of
Li is monovalent in gaseous molecules.

Li is a strongly positive metal ; it belongs to
the group of alkali metals, none of which shows
any tendency to enter into the negative radicle
of salts. Li shows closer resemblances to the
alkaline earths than are exhibited by any other
metal of the alkalis ; LiOH, LijCOj, and LiaPO,
are much less soluble in water than the corre-

sponding compounds of Na, K, Eb, and Cs ; Li
does not form an alum. The position and ana-
logies of Li are discussed in the article Aiiiui.is,

METAIiS OF THE, Vol. i. p. 114.

Reactions and Combinations.—1. Li decom-
poses cold water rapidly without itself melting.
Thomson (Th. 3, 227) gives the thermal data
[Li, H20,Aq] = 48,970 (to form LiOHAq-l-H).—
2. Very rapidly oxidised by cone. nilHc acid.—
3. Slowly acted on by cone, sulphuric acid;
rapidly dissolved by dilute HjSOjAq, also by
dilute hydrochloric acid (Matthiessen,4. 94, 10).

4. Burns when heated in dry carhon dioxide or

suVphureltedhyd/rogen.— 5. At temperatureslower
than its melting-point Li acts on silica, alkaline

silicates, iron, gold, silver, and platinum,.— 6.

Combines readily with sulph/wr, phosphorus, and
the halogens.

Detection.—Li compounds give a red colour

to a non-luminous flame. Examination by the

spectroscope will detect -000009 mgrms. Li
present as LiCl (Bunsen). To detect Li in sili-

cates, the powdered mineral is treated with

HFAq, the liquid is poured off, and the residue

is evaporated with addition of a little H2SO4

;

the residue is extracted with absolute alcohol, and
the liquid is evaporated to dryness ; the residue

is again treated with absolute -alcohol, and this

solution is again evaporated, and the residue

(g^mgm. is sufficient) is examined in the spec-

troscope; if the mineral is non-siliceous, the

treatment with HFAq may be omitted. Li is

estimated in the form of LijSOj.

Lithium, antimonate of. LiSbO,. By adding

LiCl to KSbOjAq (cf. Antimdnaies, vol. i.

p. 285).

Lithiam, borate of. LijB^O,, and hydrates

with 5H2O, 6H2O, and lOH^O ; by adding Li^COj

to boric acid solution (Arfvedson, A. Ch. [2] 10,

82 ; Filsinger, Ar. Ph. [3] 8, 198 ; cf. Bobates,

vol. i. p. 529).

Lithiam, boroflnoride of. By double decom-
position between Ba(BF4)2A(j and Li^SO^Aq and
evaporation at 40°, large deliquescent prisms are

obtained, si. sol. water ; these crystals are pro-

bably LiBF,, but they have not been accurately

examined (Berzelius).
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Lithium, bromide of. LiBi;. H.P. [Li,Br,Aq]

= 91,310 {Th. 3, 227); [LiBr.Aqj = 11,350 (Bo-

diako, J. B. 1889. [1] 7). S.G. 3-102 at 17°

(Clarke, Am. 8. [3] 13, 293). A white crystal-

line, very deliquescent, raass. Obtained by dis-

solving LijCOj in HBrAq and evaporating

(Troost, A. Ch. [3] 51, 103) ; or by ppg. excess

of CaBrjAq by KjCOj, after 24 hours adding
enough LijCOj to ppt. aU the Ca, filtering, and
evaporating (Klein, A. 128, 239). S. 143 at 0°,

19C at 34°, 222 at 59°, 244 at 82°, 270 at 103°

(Kremers, P. 103, 65).

Lithium, chloride of. LiCl. S.G. 2-074 at
8-9° (Schroder, P. 106, 226), 1-998 at 0°, 1-515

at M.P. (Quincke, A. 138, 141) ; S.G. fused 1-575

(Wernicke, P. 138, 141). H.F. [Li,Cl] = 93,810

;

[Li,Cl,Aq] = 102,250 [Th. 3, 227). S.H. -282

(Begnault).

Preparation.—1. By dissolving JA^CO, in

HClAq and evaporating.— 2. By decomposing
LijSOjAq by BaCljAq, filtering from BaSOj, and
evaporating.

Properties.—Crystallises from aqueous solu-

tion in regular ootahedra; verydeliquescent, more
so than CaCl,; tasteslike NaCl ; melts at dark-red

heat to a clear liquid, which gives off some CI

and becomes alkaline when heated for a long
time in the air ; the same change eccurs to a
slight extent when LiClAq is evaporated. E.
sol. alcohol, also in a mixture of ether and alco-

hol in which KCl and NaCl are nearly insoluble.

Volatilised at white heat. S. 63-7 at 0°, 80-7 at

20°, 104-2 at 65°, 115 at 80°, 129 at 96°, 139 at

140°, 145 at 160°. Gerlaoh {Fr. 8, 279) gives

the following :

—

S.G. LiClAq
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melsberg obtained the hydrate ljiI.3H»0
(P. 66, 79).

'

Lithium, oxide of. LijO. Obtained by burn-
ing small quantities of Li, in a small iron vessel,
in dry at 200°, cooling in 0, and heating in
the air to decompose Li perojdde (Troost, A.Ch.
[3] 51, 103). Also prepared by heating Li^OOj
with C in a Pt crucible ; and by heating LiNOj
to redness in a Ag dish, best mixed with Cu
turnings (H. Miiller, J.pr. 58, 148).

A white crystalline solid ; S.G. 2-102 at 15°
(Brauner a. Watts, P. M. [5] 11, 60). Not de-
composed by heating with C or Fe. Does not
act on Pt at high temperatures ; corrosion of the
Ft vessel in the preparation of Li^O indicates

the presence of BbjO or 08^0. Beacts with CI,

S, and P. Heated in 0, Li^O is superficially

changed to peroxide. Thomsen gives [Lij,0,Aq]
= 166,520 (Th. 3, 227); and BeketofiE {Bl. 41,

312) gives [LLjO,Aq]= 13,000; hence [Lij.O]

» 163,520.

Lithium peroxide is said to be formed by
heating lAjH, or Li^COj, for some time in air or

O, but to be decomposed at a little above the
temperature of formation.

Lithium, phosphide of. According to Troost
(A. Ch. [3] 51, 103) Li and P combine, when
heated together, to form a brown substance

which is decomposed by water with evolution

of inflammable P hydride.
Lithium, silicofluoride of. lA^SiWeZTlfi.

Transparent monoclinic crystals ; obtained by
adding HjSLFgAq to Li acetate or carbonate,

evaporating, treating the residue with water,

filtering, and crystallising (Stolba, J.pr. 91, 456).

S. 52-6 at ordinary temperature ; sol. alcohol,

insol. ether. S.G. 2-33. Dehydrated at 100°

;

melts at a higher temperature with evolution of

SiF«.

. Lithium, salts of. Compounds produced by
replacing H of acids by Li. The Lijalts belong

to one series LijX where X= 2C1, 2NO3, SO<,COs,

|PO,,&c. ; they are generally obtained by dis-

solving LijOOs in the different acids ; some are

prepared by double decomposition from LiCl

or LijSOf. Most of the salts of Li are sol. in

water, but LijPOj and LijCO, are considerably

less sol. than the corresponding salts of the

other alkali metals ; LiOH is also less soluble

than the other alkalis (c/.AiiEALis,iiEiiiiS 07 tee,

vol.i.p. 114). Few, if any, basic salts of Li are

known. The chiefLi salts arethefollowing (v. Cab-

BONATBS, NiTBATES, SuLPHATES, &c.) : Antimonate,

arsenate, borates, bromate, carbonate, chlorate,

chramates, dithionate, hypochlorite, hypophos-

phAte, iodate, nitrate a,ndL-ite,perchlorate, perio-

date, phosphates, selenate aai -ites, silicates, sul-

phates and 4te, telVwrate and -ite, thio-arsenate.

Lithium, sulphide of. LijS. Li and S
combine when heated together ; the solution in

water is yellow from presence of polysulphides.

LijS is obtained by reducing Li^SO, by an

equivalent quantity of at full red heat ; excess

of C makes the product pyrophorio (Berzelius,

P. 6, 439). Naudin a. Montholon (O. B! 83, 58)

say that LijS may be prepared by the long-

continued passage of H^S through LijCO, sus-

pended in water. LijS is easily sol. water and

alcohol. [Li^, S, Aq] = 115,260 {Th. 3, 227).

Lithium polysulphides are said to be

obtained by melting LiOH with S (Vauquelin,

A. Oh. 7, 284) ; they closely resemble the poly-

sulphides of the other alkali metals.
Lithium, sulphydrate of; v. Lithium, by-

DKOSULPHIDE OF, p. 150. M. M. P. M.
LITHO-BILIC ACID O^fi^fi^. [199°] Oc-

curs, together with litbofellic acid, in Oriental
bezoar, and is prepared by decomposing the
barium salt with hydrochloric acid and re-

crystallisation from alcohol. Long pale-yellow
needles; insol. water, v. sol. alcohol, m. sol.

ether. Its alcoholic solution is dextrorotatory.
It resembles Uthofellic and the biliary acids
in its behaviour with Pettenkofer's reaction and
its distillation products (Boster, 0. 9, 462 ;

Grattarola, /. 1880, 831).—BaA'^eaq. Ppd. by
adding BaCl, to a warm aqueous solution of

crude sodium Uthofellate ; usually a yellowish
semi-transparent resin; was obtained on one
occasion in minute monoclinic crystals.

LITHOrELLIC ACID GJiJi,. [205°]. S.

(alcohol) 3-4 at 20° ; 15 at 78°. S. (ether) -225

at 20° (Gobel). [o]d = 13-8 at 9-5° (independent
of concentration). Forms the chief constituent

of some kinds of Oriental bezoars (Oobel, A. 39,

237 ; Ettling, A. 39, 242 ; Wohler, A. 41, 150

;

Heumann, A. 41, 303 ; Malaguti a. Sarzeau,
CM. 15, 518). .The finely-powdered bezoars are

extracted with boiling alcohol, and the solution

evaporated. The crude acid then deposited is

converted into sodium salt, and then into the Ba
salt. On recrystaUising, barium lithobilate re-

mains undissolved, and the solution of barium
lithofeUate is then decomposed by HCl (Boster,

Q. 9, 364). Minute hexagonal crystals (con-

taining aq) (Hoppe-Seyler, Virc?iow's Arch. 25,

528; Grattarola, J. 1880, 831). Insol. water.

Dextrorotatory. Its salts are also dextro-

rotatory, somewhat bitter in taste. On distiUa-

tiou it gives off aromatic fumes.
Reactions.—1. When heated with sugar and

H2SO4 it gives a crimson colour (Pettenkofer's

reaction) (Streoker, A. 67,53).—2. Boiling HClAq
resinifies it.—3. Hot rdtric acid gives a yellow

acid, C2„H28(N02)203, which may be crystallised

from HOAo.
Salts.—The sodium salt forms a pale-

yellow gummy mass, exceedingly sol. water and
alcohol. [a]D= +18-16 at 14-5°.-BaA'^ lOaq :

large prisms, sol. boiling water and alcohol.

[o]d= -1-19-7 at 15°.—AgA': flooculent pp.
LITHOSFEBMUM EBTTHBOBHIZOIT (M.

Kuhara, C. J. 35, 22). The Japanese prepare a
dye called Shikon or Tokio purple from the root

of this plant. The colouring matter may be ex-

tracted by exhausting successively with water

and alcohol. Lead gubacetate is added to the

latter extract, and the purple pp. washed and
decomposed by aqueous H^S. The dye is ex-

tracted from the dried pp.bymeans of alcohol. It

is resinous with green lustre. Its composition

may be represented by C^gHggOig. Its alcoholic

solution is purple, and shows an absorption

spectrum similar to that of alkanet. AUsalis

turn the solution blue ; acids' turn it red. Baryta

gives a purple pp. OjuHajBaOjo. The dye is readily

oxidised to a brown scaly substance, CjoHjuOis.

Bromine forms a product of substitution,

CjoHj^BrjO,,. With POI5 it forms a black resin-

ous body, OjoHjjClijOio.

LIXHUEIC ACID OisH^NO, (?). [205°].

Occurs as magnesium salt in some urinary
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calculi of oxen (BosW, A. 165, 104). Slender,
silky needles. M. sol. boiling water and alcohol.

—

MgA'2 : minute monoclinic prisms ; m. sol.

boiling water, v. si. sol. cold water, insoluble in

Alcohol.

LITMUS. Obtained chiefly from various

Bpeoies of Boccdla, Variolaria, and Lecanora,
the same lichens that yield archil. The blue
colouring matter appears to be developed by
fermentation after the mass has been treated
with alkaline carbonate (G-61iB, Bev. Sclent. 6,

50 ; /. Ph. 24, 277).

When 2 pts. of Boccella tmctoria and 1 pt.

of KjCOj are repeatedly moistened with a solu-

tion of ammonium carbonate, the mass acquires
a fine blue colour in forty days. The mass is

then mixed with chalk and gypsum.
According to Kane (T. 1840, 298), litmus

contains azolitmin, spaniolitmin, erythrolein,

and erythrolitmin. Azolitmin is a reddish-
brown amorphous powder, which dissolves in
ammonia with blue colour, and forms blue and
violet lakes. Spaniolitmin was not isolated by
Kane, but appeared to be light red. According
-to Kane, erythrolein is a red viscid mass, form-
ing a purple solution in ammonia, while ery-

throlitmin forms deep-red crystalline grains,

forming a purple solution in ammonia. The
method employed by Kane to isolate these sub-
stances is as foUows : Litmus is exhausted with
boiling water, the residue is acidified by HCl,
again washed, and then boiled with alcohol.

The alcoholic solution is evaporated to dryness,
and the residue extracted with ether, which
leaves erythrolitmin undissolved. The ether
leaves erythrolein on evaporation. The reddish-
brown powder left after boiling with alcohol is

impure azolitmin.

De Luynes (C B. 59, 49), by heating orcein
with aqueous NH, and NajCOj at 70°, obtained
a blue substance, which he regarded as the blue
colouring matter of litmus.

According to Wartha (B. 9, 217), cold alcohol
extracts from litmus a red substance, which is

not affected by acids, and the residue yields to
water the blue colouring matter. If the aqueous
extract be evaporated, and the residue treated
with absolute alcohol and some HOAc, a scarlet

dye, turned purple by NHj, is extracted, while
the residue is the pure litmus-blue, left as a
brown powder.

A blue ethereal extract of litmus shows an
absorption-band at D ; a red ethereal extract

shows an absorption-band extending to E (Yogel).

An aqueous solution of litmus, kept in a
closed vessel, gradually becomes decolourised.

This is due to the action of a micrococcus,
which reduces the colouring matter to a leuco-

derivative, which is readily re-oxidised by air

(Dubois, Bl. [2] 49, 963 ; cf. Bellamy, /. Ph. [5]

18, 433).

According to Forster (Fr. 28, 428), litmus is

best purified by exhausting with alcohol in the
cold, digesting with water, filtering, and evapo-
rating. The residue is dissolved in water, filtered,

and ppd. by a mixture of alcohol and HOAo.
The pp. is washed with alcohol, and the solu-

tion, ppn., and washing repeated as long as any
reddish-violet substance is removed thereby.
The pp. is then dried, dissolved in water, the
solution filtered and ppd. by feebly ammoniacal

alcohol. The pp. is finally washed with alcohol

and dried.

LIVEB OF STTLPHUE. A name formerly
applied to a mixture of the polysulphides of

potassium, obtained by heating together KfiO,
and S in a closed vessel {v. Potassium, sulphides
op).

HXIVIATION. The application of water to

solid mixtures, for the purpose of extracting the
soluble parts.

lOBABIO ACID CHigOg. A resinoid aoid

obtained by extracting the lichen Loiwria adusta
with ether (Knop, C. 0. 1872, 172). Warty
masses, made up of thin plates. Insol. water
and baryta-water. In aqueous or alcoholic NH,
it forms colourless solutions, which turn rose-

red on exposure to air. KOHAq forms a yellow
solution, turning brown on evaporation.

LOBELINI!. An alkaloid existing in Lobelia

imflata (Bastick a. Procter, Ph. 10, 270, 456).

Obtained by extracting the leaves with dilute

acetic acid, and ppg. with magnesia. Thick,
oily mass, decomposed by heat. V. sol. water,
alcohol, and ether. Narcotic. Forms crystal-

line salts with HCl, HNO3, H^SOj, and oxalic

acid. Its solutions are ppd. by tannin.
Lobelia nicoUoMCBfoUa contains also a second

alkaloid, dissolved by CHCI3 from solutions
made alkaline by NH,, It resembles lobeline in
physiological action, and, like it, exhibits no
characteristic colour reactions (Dragendorff a.

von Eosen, C. 0. 1886, 873).

lOGANIN 0,,B.,flu- [215°]. A glucoside
found by Dunstan and Short (Ph. [3] 14, 1025)
in the pulp in which the seeds of Shychnes nux
vomica are embedded. Extracted by alcohol-

chloroform, and recrystallised from alcohol.

Prisms. V. sol. water and alcohol, less sol.

ether, CHCl,, and benzene. The aqueous solu-

tion is not ppd. by reagents for alkaloids, nor by
lead acetate or AgNO,. Not coloured by FeCl,,

HNOs, or HjiSO, and KjCr^O,. Cone. H^SO,
gives a red colour on warming, changing to

purple. Loganin does not reduce Fehling's
solution. Boiling dilute H^SO, splits it up into

glucoseandloganetin. Loganetiuis sol. water
and alcohol, less sol. ether and CHOI,. It also
gives a purple with HjSO<.

LOKAOiriC ACID C,^„0„ (K.) or 0,,H„,0„
(C. a. a.) Lohal/n. The colouring matter of

Chinese green, obtained from the berries of the
buckthorn (Bhamnus utiUs), contains lokaonic
acid (Kayser, B. 18, 3417 ; cf. Cloez a. Guignet,
J. 1872, 1068). Lokao, the commercial article,

consists of calcium and aluminium lokaonates.
It is decomposed by boiling with ammonium
carbonate, and on adding alcohol to the filtrate

ammonium lokaonate is ppd. This is de-

composed by oxalic acid. Lokaonic acid is a
deep-blue or bluish-black mass, which exhibits
metallic lustre when rubbed. It is insol. water,
alcohol, ether, and chloroform. In aqueous
alkalis it forms a blue solution, changed to red
by mild reducing agents, such as H^S. Boiling
dilute H2SO4 spUts it up into a sugar, lokaose,

and lokanic acid.

Salts.—NHjHA" (at 100°): deep-blue pp.,
with bronze lustre when dry ; sol. water, insol.

alcohol.— (NH,,)jA" : similar to the preceding.
Begins to lose NH, at 40°.—K,A": dark-blue
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powder.—BaA" (at 100") : deep-blue powder,
insol. water.—PbA" (at 100°) : blue-blaok pp.

Lokanio acid C,,H„0„ (K.) or 0„hT,0,,
(0. a. a.). LokaStvn. Obtained by boiling
lokaonio acid with dilute H^SO^, dissolving the
pp. in NHjAq, and ppg. with oxalic acid. Violet-
black crystalline powder, which exhibits a bronze
lustre when rubbed. Insol. water, alcohol,
ether, and chloroform. Alkalis form a violet
solution. At 120° it becomes Ca„H„02„. Cone.
HjSO, dissolves it in the cold, and on adding
water a reddish-brown powder, Oa„Hj„0,5, is ppd.
This dissolves in NHjAq, and the solution gives,
with BaCL,, a reddish-brown pp., 'RuC^Jd,^.
Lokanio acid is decomposed by boiling cone.
EOHAq into phloroglucin and delokanic acid.
Hot dilute nitric acid forms nitro-phlorogluoin.

Salts. -NH<HA" (dried at 100°): bluish-
black powder, sol. water, insol. alcohol. Dyes
Eotton, silk, and wool deep violet without mor-
dant. Mixed with Na^SjOs J* dyes cotton a per-
manent sky-blue (0. a. G.).—BaA" (dried at
100°) : blue-black powder, insol. water and alco-
hol.—PbA" : deep-blue powder, insol. water and
alcohol.

Delokanic acid OuHkOj. Formed as above.
Brown powder, insol. water, sol. alcohol. Its
solution in alkalis is cherry-red. It reduces
Fehling's solution with difficulty in the cold.

LolraoBe Oi^ijOj. A sugar formed by hydro-
lysis of lokaonio acid. It reduces chloride of
gold and Fehling's solution in the cold. It re-

duces half as much GuO as glucose.
lOFHINE V. vol. i. p. 474.
IiOTirSINE. [234°]. Occurs to the extent

of -24 p.c, together with -02 p.c. of colloturine
and -06 p.c. of loturidine, in lotur bark from
Symplocos racemosa, growing in India (Hesse,
B. 11, 1542). The alkaloids are extracted from
the bark by hot alcohol, and are converted into
acetates. Loturine and colloturine are ppd. from
the neutral solution by potassium sulphocyanide,
leaving loturidine in solution. The crystalline

pp. is decomposed by NajCOj, and the alkaloids
are extracted with ether and recrystallised from
alcohol. The efSorcscent crystals of loturine
are separated mechanically from the non-efflor-

escent crystals of colloturine.

Properties.—^Long prisms. May be sublimed.
Insol. water, sol. alcohol, acetone, ether, and
chloroform. Its acid solutions exhibit violet

fluorescence. It gives no colour with PeClj, cone.
HjSO,, HNOs, or bleaching powder followed by
ammonia. Its hydrochloride forms white
prisms. The hydrochloride, nitrate, and
chromate crystallise in needles. The platiuo-
ohloride is a yellow pp.

CoUotnrine. Long prisms; may be sublimed.
Its solutions in aqueous HCl and H^SO^ fluoresce

violet. Its aurochloride is a yellow amor-
phous pp.

Loturidine. Extracted from the filtrate from
the ppd. sulphocyanides of loturine and col-

loturine by adding NH, and shaking with ether.

Yellowish-brown amorphous mass. Forms amor-
phous salts. Its solutions in dilute mineral acids

fluoresce violet.

LOXOPTEEYGINE Cj,H„NA- [81°]- Occurs,

together with another alkaloid and tannin, in red

Quebracho bark from Loxopterygium Lorentzii

(Hesse, A. 211, 274). Extracted by alcohol;

lfi3

the_ alcoholic solution being evaporated, the
residue treated with aqueous NaOH and the
alkaloids extracted with ether. The acetic acid
solution of the alkaloids is mixed with potassium
sulphooyanide,whichppts. one alkaloidand leaves
the loxopterygine in solution, whence it is ppd.
by ammonia. White amorphous mass, si. sol.
cold water, v. sol. alcohol, ether, chloroform, and
benzene. Its solutions exhibit alkaline reaction.
Tastes intensely bitter. Cone. HjSO< and a Iktle
KaCr^O, gives a violet colour.

LUPANINE C,5Hj,Ni,0. Occurs in the seeds
of the blue lupine (LwpintLsangiistifolius), from
which it is extracted by alcohol containing HCl
(Hagen, A. 230, 370). Viscid yellow liquid with
green fluorescence, characteristic smell, and very
bitter taste. SI. sol. water, but separates on
warming ; m. sol. cold alcohol, v. sol. ether and
chloroform. Not volatile with steam. Strongly
alkaline, fuming with HCl.

Salts .—B'HCl 2aq. [127°]. M. sol. water
and alcohol, insol. ether. The base is set free
from this salt by KOH but not by NH,.—
B'HI Ifaq : yellow crystals (from hot water), sol.

CSi, insol. alcohol and ether.—B'HCyS ^aq : pale
yellow crystals ; v. sol. hot alcohol, si. sol. water,
insol. ether.—B'H2PtCl,8iaq.—B'HAuOl4 : splen-
did yellow needles, si. sol. ether, insol. water and
alcohol.

Methylo-iodideWMel. [215°]. Crystals,
si. sol. water, insol. alcohol and ether. The
methylo-hydroxide is formed by treatment with
AgjO but not with KOH.

Methylo-chloride B'MeC12aq. [128°].
Extremely deliquescent crystals, insol. ether.

—

B'MeHPtCl,aq : red crystals, insol. ether, si. sol.

alcohol. — B'MeAuCli^AuClj : lemon-yellow
needles.

LTTFETIDINE v. Di-methyl-pyhidine hexa.
HYDEIDE.

ITTPINIDINE V. LuPiNiNE.
lUPININ CjjHjbOjs. Lwpiniin. A glucoside

in the buds of the yellow lupine (Lupimis luteus).

Extracted by 50 p.c. alcohol (Schulze a. Barbieri,

B. 11, 2200). Slender yellowish-white needles
(containing 7aq). SI. sol. water and alcohol.

Alkalis form a deep yellow solution. Its am-
moniacal solution gives a lemon-yellow pp. with
lead acetate. Boiling with water or dilute acids
splits it up into glucose and lupigenin.

Lupigenin 0„H,jOj,. Formed as above.
Minute yellow needles, insol. water, si. sol. alco-

hol. Forms a deep-yeUow solution in aqueous
NHj.—NHjA' aq : lemon-yellow powder.

lUPININE C2,H„NA- [68°]. (256°). An
alkaloid in the seeds of the yellow lupine (hu-
pmus luteus), and extracted by alcohol contain-

ing HCl. The extract is evaporated to a syrup,

treated with KOH, and shaken with light petro-

leum. The petroleum is shaken with aqueous
HCl, the solution treated with KOH, and the

alkaloid extracted by ether, from which it is. re-

crystallised (Baumert, L. V. 27, 15 ; cf. Beyer,

L. V. 14, 161 ; v. also lupinidine, infra).

Properties.—Trimetrio crystals ; may be dis-

tilled in a current of hydrogen. Tastes bitter.

V. sol. cold water and alcohol, less sol. hot
water; v. sol. benzene, chloroform, and CSj.

Strong base; liberating NH, from its salts and'
fuming with HCl. In its solutions tannin gives

a flooculent pp.; phospho-molybdic and phoa-
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photnngstic acids give yellow pps. ; iodine gives

a dirty brownish-red pp.
Boaclions.— 1. HI gives O^^^j^^^—

2. ^Vith fuming HCl at 200° it forms anhydro-
lupinine CiHjjN^O and finally di-anhydro-lupin-
ine CaHsjNj (Baumert, A. 214, 366).— 3. PA
heated with the hydrochloride at 180° forms
oxylupinine, which with platinio chloride

forms OjiH^NjOsHjPtCl,, crystallising in yellow

plates. If the mother-liquor be heated with
PjOjto a higher temperature anhydro-lupinine
is formed (Baumert, A. 214, 360).—4. Sodium
dissolves in fused lupinine, but the product is

decomposed by water into NaOH and lupinine
(Baumert, B. 15, 631).

Salts .—B"H2Cl2 : large trimetric crystals.

—

B"2HN03 : crystals, v. e. sol. water and alco-

hol. — B'HjSO^: deliquescent prisms. —
B"(HAuCl,)jj : needles, v. si. sol. water. —
B"H2Pt01 6aq : crystals, sol. water.

Acetyl derivative CaiH^jACsN^Oj.. Ob-
tained by heating lupinine with AcCl or with
Ao^O and NaOAc (Baumert, A. 11^, 313). Oil.—
B"HjPLCl5 : orange trimetric plates.

Methylo -iodide B"Me2lj: white hexa-
gonal plates; si. sol. alcohol (Baumert, B. 14,

1221).

Methylo-chloride B''Me2Cl2: pearly

plates.—B"Me2Pt01oBq : orange-red needles.

—

B"Me.iAu2ClB : yellow pp.
Ethylo-iodide B"Et2l2: hexagonal plates

(Baumert, B. 14, 1321). Decomposed by Ag^O,
but not by KOH. From it may be obtained

B"Et2PtOl8aq and B"(EtAuOl4)j. [70°].

Anhydro-lupinine G^^^^fi. Formed by
heating lupinine with fuming HCl at 150°-200°

(Liebsoher, B. 14, 1880). Liquid which cannot
be distilled. Oxidised by air. Smells like co-

nine. Forms crystalline salts.—B"H2PtGl|; : red
tables, v. sol. water.

Di-anhydro-lupinine CjiHjjNj. (220°). From
lupinine and cone. HClAq at 200° (Liebscher a.

Baumert, A. 214, 371). Oil. Beadily oxidised

by air.—B"H2PtOl5: dark-red crystals; v. sol.

warm water.

Lnpinidine CjH,jN.
Preparation.—^Lupine seeds are extracted

with dilute alcohol acidified with H^SO,, and,

after as much fat as possible has been removed,
the sulphate solution is evaporated to a syrup
and the residue triturated with absolute alcohol,

when it solidifies to a mass of crystalline plates.

GChis mass is again triturated with absolute al-

cohol, when a white crystaUiue meal of acid

lupinidine sulphate separates. The mother-
liquors are treated again in the same manner,
until the residue, on trituration with alcohol,

either remains liquid or at least redissolves on
washing with absolute alcohol ; in this case it

consists for the most part of lupinine sulphate.

The mother-liquors containing the lupinine sul-

phate are freed from alcohol, dissolved in water,

and ppd. by BaCl,. The filtrate now contains

chiefly lupinine chloride, from which any lupin-

idine salt present can be ppd. as platino-chloride

(G. Baumert, A. 225, 365). Lupinidine is ob-

tained by decomposing the acid sulphate by one
of the stronger bases, shaking with ether, and
distilling in a current of hydrogen. The fact

Oiat this alkaloid distils over in a stream of

hydrogen, between the wide limits of 250°-320°,

is explicable on the assumption that the lupiii-

idine got from the seeds of the yellow lupine is a
mixture of crystallisable hydrate (see below) and
a liquid anhydride. The formula C,H,5N is cal-

culated from analyses of its salts.

Properties.—Thick yellow oil of intensely

bitter taste and disagreeable hemlock-like smell;

but this smell is probably due to a decomposi-
tion product. Strong base. Very easily oxidia-

able by the air when in contact with acids or
with KOHAq, but not with NHjAq. Gives no
acetyl derivative or ethylo-iodide (Baumert, A.
225, 365). Lupidine is a feeble poison, acting

on frogs like curare (Eobert, A. 'iVl, 219).

Salts.—B'HCl : yellow deliquescent crystals.—^B'HI^aq: rather large crystals resembling
alum, V. sol. hot water, m. sol. alcohol.^-B'2HI(?)

Formed by heating lupinidine with EtI. Thui
lupinidine resembles berberine in giving a hydro-
iodide when heated with EtI (Baumert, A. 227,

207).—^B'HjSOi: minute crystals, v. e. sol. water,

v. si. sol. alcohol.—^B'^H^tClj 2aq : trimetric

crystals, o:6:c = •885:1:1-171 (Luedecke, ^.^.12,
297), si. sol. water, m. sol. HClAq, v. sol. d>lute

alcohol (Baumert, A. 225, 365).

Hydrate OgHijNaq? The liquid and ofys-
talline portions of the lupine alkaloid are to be
considered as modifications of the same base
(the hydrate being crystalline), since both yield

the same double salt with PtOlj. The existence

of a hydrate, stable only in the cold, may also

explain why cold aqueous solutions of lupinidine,

lupinine, and con'iine become milky on heating.

A further proof of the correctness of this view is

that the yellow oil only (probably the pure anhy-
dride C,H„N) was got on treating the lupinidine

with PjOj (Baumert).
Iiupiniue. A crystalline alkaloid, called by

this name, was obtained by Bettelli ((?. 11, 240)
by extracting white lupine (Lttpinus albiis) with
alcohol. It forms white needles, v. sol. water.

An alcoholic extract of the plant has been used
with some success in cases of intermittent mala-
rialfever. Solutions of the alkaloidgivc white pps.
with tannin, HgClj, and AgNOj, in the last case
reduction soon takes place. Platinic and gold
chlorides and picric acid give canary-yellow pps.
HIAq containing iodine gives a red amorphous
pp. It does not reduce Fehling's solution. Boil-

ing KOH gives off ammonia.
Lupinine. A liquid alkaloid, also called

lupinine, was obtained by Campani (O. 11, 237)
from the white lupine. It boiled between 210°
and 218° and was poisonous.

The young shoots of the yellow lupine contain
an alkaloid called Asqininis (3. v.). The danger
to sheep from eating lupines appears to be due
to another substance 'icterogen,' perhaps pro-

duced by a parasite growing on the lupines
(Baumert, Ar. Ph. [3] 24, 49 ; Kobert a. Lieb-
soher, J. 1886, 1696 ; Kiihn, ibid.).

lAJFOLIS. The yellow granular aromatic
powder situate at the base of the cones of the
hop and forming from 8 to 18 p.c. of the
cones. It contains hop oil, a resin, a nitro-

genous substance, a gummy substance, and
a bitter principle. Lermer (D. P. J. 179,

54) extracted the bitter principle by ether,

shook the ether with aqueous KOH, ppd. by
CuSO,, decomposed the copper compound with
H,S, and recrystallised from ether. He dcscribea
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the • lupalln ' so obtained as large white prisms,
insol. water, y. sol. alcohol, ether, and chloro-
form. The alcoholic solution, diluted with water,
had a bitter taste and acid reaction. Lermer
also obtained a compound [H0°] which likewise
formed a copper salt. Lupulic acid, as described
by Bungener, appears to be Lermer's lupulin.
Issleib {Ar. Ph. [3] 16, 345) fmmd a "pseudo-
glucoside ' Cjs,H„0,„ which he extracted by cold
water. The extract was treated with animal
charcoal, the charcoal dried and exhausted with
90 p.o. alcohol, and the yellow solution partially
evaporated. A brown resin C,|,Hj,03 is deposited
whUe a bitter uncrystaUisable substance remains
in solution. Prom the aqueous solution of this
bitter substance ether extract? only the bitter

principle (which amounts to -OOi of the hops)
and leaves in the water OjoHuOj, a tasteless
product of the oxidation of oil of hops 0,„H,gO.
The bitter principle, according to Issleib, forms
a yellow solution in alkalis, and is split up by
boiling dilute H2SO4 into lupuliretin OjHijOi and
lupulic acid O^Hb^O,,. This lupulic acid forms a
crystalline barium salt BaC,|„Hj|,0,9 Saq. Accord-
ing to Bissell (Ph. [3] 8, 508) lupulin does not con-
tain all the active principle of the hop. The bitter

principle may usually, but not always, be ppd.
from an infusion of hops by lead acetate (Allen,

An. 13, 43). According to Hayduck (C. C. 1887,

€94), when hops are exhausted with ether, and
after evaporating the ether, the residue is treated
with alcohol, a white wax is left behind. The
alcoholic solution gives a yellow pp. with lead
acetate, and the filtrate contains two resins, one
soluble, and the other insoluble, in light petro-

leum.
Lupulic acid 05„H„0g. [93°].

PreparaUon.—By extracting hop-flour with
light petroleum spirit, distilling off the solvent,

cooling, filtering off the black liquid from the
crystals formed, and recrystallising the crude
acid from alcohol and petroleum spirit.

Properties.—Colourless prismatic crystals,

rapidly altered by exposure to the air. V. sol.

alcohol, ether, benzene, CHCl,, CSj, and the

ethereal oil of the hop, sol. petroleum spirit^

insol. water. EasUy reduces ammoniacal AgNO,.
Exposed to the air is transformed into a yellowish

resin. This product of oxidation is si. sol. water,

to which it imparts an intense bitter taste, and
this resin is the bitter principle of the hop.

—

CuA'. A crystalline powder (Bungener, Bl. [2]

45, 487).

LTTFITIiINE v. Hopeinb.
lUTEiC ACID Oj,,H2„0,j (?). [274°]. S.

•009 m the cold; -03 at 100°. S. (alcohol) 4-2

in the cold. S. (ether) -37. A yellow colouring

matter prepared from the flowers of Euphorbia
Cyparissias (Hohn, Ar. Ph. [2] 140, 218). The
fresh flowers are exhausted vrith alcohol of

60 p.c, the greater part of the alcohol distilled

off, and the residual liquid filtered and ppd. with

basic lead acetate. The pp. is suspended in

water, decomposed by HaS, and filtered. The

filtrate is evaporated over H^SOj, and the yel-

lowish crusts that separate are recrystallised

from ether-alcohol, and then from hot water

containing 4 p.c. of alcohol. Slender yellow

needles. Has no smell and a bitter taste. Sub-

limes at 220°. Its solutions exhibit acid reac-

tion. Lutein somewhat resembles Inteolin and,

like the latter, givfis protocatechuio acid by
potash-fusion. It dissolves in caustic and car-
bonated alkalis forming yellow solutions. It

reduces AgNO, mercurous nitrate, and Pehling's
solution on heating. FeCl, gives a green colour,
changing to reddish-browu on further addition
of PeCla. Cone. HjSO, dissolves luteic acid,
but water reppts. it unaltered. Boiling dilute
H^SO, does not attack it.

LUTElK. This name is given by Thudi-
chum {Pr. 17, 253) to the yellow substance ob-
tained by Piecoli and Lieben (Z. 1868, 645)
from the ovary of the cow, and called by them
' hffimoluteiin ' (c/. Holm, Z. 1867, 779). It occurs
also in the human ovary. The same or a similar
substance occurs in butter, yolk of egg, serum
of blood, in some diseased swellings, in carrots,

&o. It occurs also in the retina of the eyes
of fowls (Capranica, J.'Th. 1877,317; Kiihne,
/. Th. 1877, 317). According to Maly (C. O.
1881, 485 ; M. 2, 359), the lutein in yolk of
egg of hens and shrimps is a mixture of

vitello-lutein and vitello-rubin. If the yolk is

extracted with alcohol, and the extract treated

with hot baryta-water, vitellorubin is ppd. while
viteUolutein remains in solution. Or the yolk
extract may be boiled with a little acid, and
the ppd. albumen treated with petroleum
which extracts viteUolutein, while CSj extracts

vitellorubin from the residue. Vitellorubin

contains no nitrogen. It is red, and forms a

Mg compound sol. ether, chloroform, and CSj
but ppd. by alcohol in red flakes. An alcoholic

solution of vitellorubin shows a broad but weak
absorption band including the line P. Vitello-

lutein forms a yellow alcoholic solution which
exhibits two narrow absorption bands, one in-

cluding F, the other between F and G. It con-

tains no nitrogen.

HJTEOCHfiOMIiril SALTS ; v. vol. ii. p.

160.
LTJTEOCOBALTIC SALTS ; v. vol. ii. p. 228.

LUTEOLIN C2„H„0„ (Moldenhaner, A. 100,

180) or (OijHjOs)^ 3aq (Sehutzenberger a. Paraf,

A.Suppl.l,25^). [320°]. S. -007 in the colJ,

02 at 100°. S. (alcohol) 2-7. S. (ether) -IHk

The yellow colouring matter of weld (Reseda

luteola) (Chevreul, J. Chim. Mid. 6, 157). Ob-

tained by boiling weld with water (16 pts.)

mixed with alcohol (1 pt.), filtering, evaporating,

dissolving the yellow flakes in alcohol, and
pouring into water. It is recrystallised from a

mixture of water and glycerin (Eochleder, J. pr.

99, 433). Yellow, four-sided needles in radiate

groups. May be sublimed. Partially decom-

posed on fusing. Has a slightly bitter, as-

tringent taste. Beddens litmus slightly. Dis-

solves with deep yellow colour in caustic and
carbonated alkalis. Cone. HjSOj forms a yellow

solution, whence water reppts. it. Potash-fusion

gives CO2, phloroglucin, and protocatechuio

acid. Very dilute FeCla gives a green pp., ex-

cess of FeClj forms a brownish-red solution.

Alcoholic lead acetate gives a pp. CijH^PbOjaq.
(/3)-LTITIDINE C,HsN. Ethyl-pyridim (?).

Mol. w. 107. (166°). S.G. 2 -956 (W.) ; -959

(C). V.D. 3-79 (calc. 3-70). S. 4 (W.). Ob-

tained, together with homologues, by distilling

oinchonine with KOH; a mixture of some ten

bases is obtained and these are separated by

fractional distillation (Greville Williams, /.



166 LUTIDINE

1856, 549; 1864, 437; Pr. 13, 305; Oechsner
de Ooninoke, C. B. 92, 413 ; Bl. [2] 35, 296

;

B. T. C. 1, 132 ; A. Oh. [5] 27, 462, 488). The
same base appears to be formed by distilling

with zinc-dust the syrupy acid formed by oxidis-

ing cinchonine with chromic acid mixture
jWeidel a. Hazura, M. 3, 780). This, or an
isomeric ethyl-pyridine, is formed by distilling

bruoine with KOH (0. de Coninck, Bl. [2] 42,

100). Liquid; si. sol. water, sol. alcohol and
ether. The aqueous solution does not become
tutbid on warming, the base being more soluble
in hot than in cold water. It appears to form
an unstable hydrate CiH^NHjO. Smells some-
what like nicotine. Physiologically it is a vio-

lent poison and stops tetanus produced by
strychnine (GreviUe Williams a. Waters, Pr.
32, 162). By chromic acid mixture or by KMnO,
it is oxidised to pyridine oarboxylic (nico-

tinic) acid [231°]. When heated with sodium
it appears to form di-(i8)-lutidine C„H,sN2 (Gre-
yille Williams, Pr. 33, 1§9). Chlorine passed
into (;3)-lutidine containing dissolved iodine
appears to form tri-chloro-(;8)-lutidine. Chloro-
Bcetic acid gives CiHsNClCHj.COjH (163°) form-
ing (CsH,2NOjCl)2PtCL2aq (Pictet, J. 1882,
1079).

Salts.—^BIICI. Very deliquescent crystals.

—B'HBr.—B'jHjPtClj: orange-red leaflets. Its

ppn. is not retarded by presence of excess of

HCl (difEerencefromboneoillutidine). Hot water
decomposes it forming B'jPtClj crystallising in

pale-yeUow leaflets.—B'jPtCl^. From platinous
chloride (1 pt.) and latidine (1 pt.) : combina-
tion takes place with rise in temperature (of

70°), the product being a hard brittle mass
(WilUams).—B'HAuCli. Yellow pp. On boiling

with water it forms yellow B'^HAUjCl, and
ultimately B'jAuClj : a red crystalline powder.—^B'jH2PdCl4 : garnet-red prisms, obtained by
mixing solutions of the hydrochloride and of

palladium chloride (W.). Decomposed at 100°,

giving off HOI and leaving B'jPdCl^, si. sol. water.

—B'JHjCljUrjOjOl,. Formed from uranyl chlor-

ide and (J3)-Iutidine hydrochloride. Yellow.
—B'jH2S04(UrO)j(S04)3. From uranyl sulphate
and (3)-lutiaine sulphate. Small fellow needles.

—Picrate B'C„H2(NOj)30H. YeUow needles
(Williams, Pr. 33, 159).

Combinations. — B'jCuSOj 4aq. When
(J3)-Iutidine is added to a solution of cupric sul-

phate a copious pale-green pp. is formed, which
dissolves in excess, forming a rich-blue liquid,

which deposits blue prisms of B'^CuSOj 4aq.

—

B'3AgN03. Formed by ppg. silver nitrate solu-

tion with (/3)-lutidine and recrystaUising from
alcohol.

Di-(;8)-lutidine. When sodium is warmed
•with (3)-lutidine dissolved in toluene a product
is obtained from which it is possible to get

a platinochloride containing a percentage of

platinum corresponding to the formula
C„H,3N,HPtCl3 (Williams, G. N. 44, 308).

Tetra-(0)-latidine. When sodium is warmed
with (;3)-lutidine a violent action takes place,

and from the product a platinochloride may be
obtained containing a percentage of platinum
oorreaponding to the formula C^H^jNjHPtClj
(Williams).

Hydride of ()3)-lutidine C,H,3N. GreviUe
Williams found that sodium-amalgam had no

action on (;3)-lutidine. According to Oechsnet
de Coninck (Bl. [2] 42, 121), however, a hexa-
hydride (155°-160°) may be formed by the ac-

tion of sodium on an alcoholic solution of the

base (c/. Wyschnegradsky, B. 13, 2401). It

combines with Mel and the product, when dis-

tilled with KOH, yields OsH„N (160°). It also

combines with EtI, and the product treated

vrith potash yields a tertiary base boiling at

175°.

Lutidine CiHjN. (173°). Obtained by dis-

tilling strychnine with zinc-dust (Scichloni a.

Magnanini, G. 12, 445). Yellow liquid, insol.

water, sol. alcohol and ether. Smells like pyri-

dine. Gives with sodium phosphomolybdate a
dark yellow pp., sol. ammonia. Potassio-mer-
curic iodide gives a yellow amorphous pp. Mer-
curic chloride gives a white pp. Iodine in

KIAq gives a crimson pp., insol. dilute HGlAq.
Coal tar lutidines v. i)i-METHYii-PYBiDiNE.

Isomerides v. ETHYii-PYBinrNE and Di-

METHTL-PYRIDINE.
LUTIOIXE GABEOXYLIC ACIDS v. Dl-

METHYL-PYEIDINE OABBOXYLIO ACID.

LUTIDIHIC ACID v. PYBIDraE-DI-CAEBOXYUO
Aoin.

LTTTIDONE v. Oxt-di-methyl-pyeieine.
UTTIDO-STTBIL v. Oxy-di-meq^yl-pybidine.
LUTIDYL-QTJINOLHIE v. Di-methyl-pxbi-

dyl-quinoline.
XiYCACONITINE v. Aconite aikaloids.
LYCINE. The base from Lycmm barbarum

to which this name was applied has been shown
to be identical with betaine.

LYCOPODINE CAzNA- [115°]. Occurs
in Lycopodiwn complanatum (club moss), from
which it is obtained by extracting the root with
alcohol, evaporating the extract, dissolving the

residue in water, adding lead subacetate, re-

moving excess of lead by H^S, adding NaOH,
and shaking with ether. When the ether is

evaporated the alkaloid is left, and may be puri-

fied by dissolving in HClAq and ppg. with cone.

NaOHAq (Bodeker, A. 208, 363). Monoclinio
prisms, v. sol. most menstrua. Tastes bitter.

—

B"H2Clj aq : glassy hexagonal crystals (Soffing,

J. 1884, 463).—B"(HAuCy2 aq : small gUstening
yellow needles.

LYCOPODIUM BITTEK. The alcoholic and
aqueous extracts of Lyoopodium chamacyparis-
sus are evaporated, and the residues mixed and
extracted with water. The solution is treated

with lead acetate and subacetate, filtered, freed

from lead, by HjS and evaporated. The residue

is then washed with alcohol and dissolved in

water. From this solution lead subacetate ppts.

the bitter principle, and the pp. is then sus-

pended in water and decomposed by H^S. The
filtrate is concentrated, freed from sugar by
careful fermentation with yeast, dried, and ex-

tracted with absolute alcohol, which leaves the
bitter principle on evaporation (Kamp, A. 100,

300). Slender needles (from water). V. e. sol.

water, alcohol, and ether. Extremely bitter.

Neutral to litmus. Contains no nitrogen.
Colours tincture of iodine orange-red. Does not
reduce Fehling's solution, but after boiling with
dilute H.SOj it does so.

LYCOPODIUM OIL. The oil from the fresh
spores of club moss contains phytosterin CjjHj^O,
together with glyceryl ethers of Ivconnflin
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CisHajO,, oleic, araohio, Bteario, and palmitic
acids (Bukowski, Ofeew. Zeit. 1889, 174; cf.
Langer, Ar. Ph. [3] 27, 625).

LYCOEESm C„H„0. [170°]. Extracted
from Lycopodmim chamacyparissiis by alcohol,
and remaining in the mother-liquor after lyco-
stearone has separated (Eamp, A. 100, 300).
Minute crystals ; almost insol. boiling water, v.

Bol. alcohol and ether, v. si. sol. cold alkalis.
lYCOSTEAEONE 0,5H,„0.,. [75°-100°]. An

amorphous tasteless substance, which may be
extracted by alcohol from Lysopodium chamcBcy-

parissus (Eamp, A. 100, 300). Insol. cold water,
sol. hot water forming a jelly on cooling. SI.
sol. cold alcohol and ether, v. sol. alkalis.

LYSINE. A violet dye obtained by pouring
a solution of aniline (100 g.) in fuming HClAq
(100 g.) diluted with water (120 c.c.) into a sola
tionof KjFeCyj (90 g.) in water (850 c.c), and
heating the mixture to boiling. The product is
dissolved in dilute oxalic acid and ppd. by al-
kalis. Violet powder, sol. alcohol, si. sol. ethei
and benzene, insol. water. Poisonous (Guyot,
C. B. 69, 829). Possibly identical with mauvine.

M
MACLEYIN C^H„K05(?). [201°]. S.

(CHOI3) 7. S. (ether) •!. An alkaloid in Mac-
leya cordata the Japanese Tachiobaleu (Eijk-

man, B. T. C. 8, 182 ; Ph. [3] 13, 87). Extracted
from the root by alcohol and dilute H^SO,,, and
separated from sanguinarin by ether in which it

is very slightly soluble. Prisms. Almost insol.

water and alkalis, v. si. sol. hot alcohol. Its

salts have a bitter taste. Its chemical proper-

ties resemble those of protopine. Cone. H2SO4
gives a faint yellow changing through violet to

green. Fumes of nitric acid give an ultramarine

colour. H2SO4 and a little E^Cr^O, give a blue

colour.

Salts. — B'HCl. Prisms. S. -7. —
B'jH2PtCls2aq : yellowish-whitepp.—B'jH^OrjO,

:

orange prisms.—Hydroiodide: crystalline

spheres. — Normal sulphate: colourless

needles, Thiocyanate: needles.—Acetate:
needles.—Acid oxalate : crysjals.—Acid tar-

trate: needles.—Benzoate: [166°]: long

MACLUEIN C,3H,„0, (H. a. P.); CjsH.A
(L.). Morintarmic acid. [200°] (Wagner). S.

•52 at 14°. Occurs, together with morin (g. v.),

in old fustic, the wood of Morus tinctoria, from
which it is obtained by extracting with water.

The evaporated extract deposits morin, and
from the filtrate maclurin may be ppd. by HCl
(Hlasiwetz a. Pfaunder, A. 127, 852 ; J. pr. 94,

65 ; Lowe, Fr. 14, 117; Benedikt, 4. 185, 114).

Almost pure maclurin is also found in patches

in the wood (Wagner, J. 1850, 529).

ProperHes.—Yellow, orystaUine powder (con-

taining aq), V. sol. alcohol and ether, si. sol.

water. Above 270° it gives COj and pyrocateohin.

Its aqueous solution is ppd. by alkaloids, gelatin,

and albumen. FeSOj gives a greenish-black pp.

Its alkaline solution turns brown in air. It dyes

mordanted cotton pale brownish-yeUow.vBoiUng

cone. EOHAq gives phloroglucin and protocate-

ohuio acid: 0„H,„0,-i-H,0 = CsHA + C,Hs04.

Dilute H^SOj at 120° does the same. Bromme
gives tri-bromo-maclurin CsHjBraOs aq ; minute

needles. Cone. HjSQ, g.t 190° gives brown

CffiH„0,5 (Hlasiwetz, A. 143, 808). Eeduction

with zinc ftnd H^SQ^ gives phlorpglucm and

maohronin. When itg solution is heated with

sodium-amalgam and the prqdupt acidified, ether

extracts phloroglucin and amorphous ChHuOs,

which is sol. water and alcohol, is ppd. by lead

acetate, gives a grass-green colour with PeOlj,

«ud reduces AgNOa and Fehljng's sojutiop.

Salts.—PbC.aHsO.aq: yellow crystals.—
C,5H,A3PbO (L.).

AcetylderivativeCi,'H,A.eO,lia,q: viscid
oil.

Maohronin C„H|„05 3aq (?). Formed by the
action of zinc and dilute HjSO, on maclurin, and
separated from phloroglucin by ppn. with lea4
acetate. Thepp. is decomposed by HjS. Colour-
less spangles composed of tufts of minute
needles (from dilute alcohol). V. si. sol. water
and alcohol, m. sol. ether. Tarns dark blue
when exposed to air or when heated. The hot
aqueous solution turns violet-blue in air, and
then yields an indigo-blue pp. with HCl. PeCl,
gives, in a very dilute alcoholic solution, a violet-

red colour, changing to blue. Alkaline solutions

also turn blue on exposure to air. AgNO, gives

a violet colour with reduction of silver. Beducea
hot Fehling's solution. Gone. EjSO, gives an
orange solution, turning emerald green on warm-
ing or diluting.

Bufimoric acid C,sH,,0, (?). Obtained by
boiling maclurin with dilute HCl (Wagner, J.

1851, 420). Dark-red mass ; v. sol. alcohol, m.
sol. water, v. si. sol. ether. Forms a crimson
solution in alkalis.

KACSOCABPIIfE v. Thaucibiki!.
MADBES V. OxY-ANTHBAQUmONES.
MAGDALA EED Cs„Hj,N,Cl. Formed by

heating naphthalene-azo-(a) -naphthylamine with
(a)-naphthylamine hydrochloride (Hofmann, B.

2, 374, 412). Appears to be a compound of amido-

naphthazine 0,oHs(NHj)^ |
^C,„H, allied to saf-

franine, viz,

:

N V

0,.H,(NH,)<| „„„,>0,.H. (Julius, B.
\nci(o,„h,nhj/

19, 1365).
UADNESIA. Magnesium oxide MgO (3. v.).

UAONESIA ALBA. A basic carbonate of

Mg, varying somewhat in composition ; v. Cab-
BONATES, vol. i. p. 699.

KAONESIA irSTA. A name given in phar-

maceutical nomenclature to MgO prepared by
calcining magnesia alba.

UAGNESIITIf. At.w.24. Mol. w. probably

same as at.w. (i;. infra), [c. 450°] (Deville a. Caron,

A. 101, 859) ; [o. 500°] (Ditto, C. B. 73, 108)

;

[between 700° and 800°] (V. Meyer, B. 20, 497).

Scarcely volatilises in CO at red to white heat

(V. n, |,c.), S.G. 1-69 tp 1-71 ftt 17° (Kopp)|
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1-77 at 0= (Wuitz, Am. Ch. 1876 (March)). S.H.
£0"' to 51° -245 (Kopp, T. 155, [1] 71). C.B. at

43° -00002694 (Kzeau, C. B. 68, 1125). T.C.

(Ag = 100) 34-3 (Lorenz, W. 13, 422). B.C. (Hg
at 0° = 1) 22-84 at 0°, 16-34 at 100° (Lorenz, W.
13, 422, 582). S.V.S. o. 14-1. CharacteriBtio

lines in emiseion-speotrum 5527-4, 5183, 5172,

5166-7 (ThaUn, Upsala, 1868 ; v. also Liveing a.

Dewar, Pr. 44, 241).

Occurreiice.— The metal does not ooour

native, but compounds ol Mg are very widely

distributed, and are found in some places

in large quantities; they usually accompany
Cfl compounds. Magnesite MgCOj, dolomite

a mixture of the isomorphous carbonates of

Mg and Ca, kieserite MgSOj.HjO, ca/mallite

MgCl2.KCl.6H2O, various silicates e.g. asbestos

(MgCa)Si03, spinelle MgAl204, &a., occur as

minerals. Borate, phosphate, sulphate, chloride,

nitrate, and hydroxide, of Mg are found in

mineral waters, and some of them in sea water

;

Mg compounds, chiefly phosphate and carbonate

and compounds of organic acids, are found in

plants and animals.

Magnesia alba (a basic carbonate of Mg) was
introduced as a medicine in the beginning of the
18th century; the name is said to have been
given merely in contradistinction to magnesia
nigra, a term applied to the mineral pyrolusite

because of its colour and supposed magnetic
properties. Magnesia was long supposed to be

the same, or nearly the same, as lime. Hoff-

mann, Bergmauu, Marggraff, and especially

Black (1755) established the characteristic pro-

perties of magnesia. Black showed magnesia
alba to be a compound of fixed a/i/r (C02),with

an earthy base, to this base he gave the name
magnesia. In 1800 Davy obtained a small

quantity of a metal by reducing magnesia at

white heat by vapour of K ; in 1830 Bussy ob-

tained the metal in greater quantity and purity,

by heating together MgClj and K.^
Formation.— \. By heating together MgCl2

and K in a Pt crucible, and washing out ECl by
water (Bussy; Buff, P. 18, 140; Liebig, P. 19,

137).—2. By electrolysing fused MgCIj (Bunsen,

A. 82, 137), or a mixture of MgOlj and KCl with

a little NHjCl (Malthiessen, 0. J. 8, 107).— 3.

By reducing a molten mixture of MgClj, CaFji

KOI, and NaCl, by Na (Deville a; Caron, C. O,
1863. 993).—4. By reducing MgP2.NaF by Na
(Tissier, O. R. 56, 848).—5. By electrolysing a
mixture of MgSO, and (NH4)2S0i dissolved in

water (Gerhard, 'English Patents, No. 16,691

;

1884).— 6. Puettner patented a method for"re-

dueing MgCOj by heating with Fe203 and
(German Patents, No. 31,819).—7. Lauterboru
reduces a double Mg-Na cyanide by Zn (Oerman
Patents, No. 39,915).

Preparation.— 1. The upper part of a porce-

lain crucible is divided vertically into two halves

by a thin porcelain plate; the crucible is closed

by a porcelain cover, through which pass the
carbon electrodes of a battery of 8-10 Bunsen-
cells, one electrode on each side of the dividing
vertical plate ; indentations are cut in the nega-
tive electrode; the crucible is heated to redness,
then filled with fused MgClj, and the current is

passed through the molten mass. The Mg lodges
in the cavities of the negative electrode, and is

^UB {)rev«nte4 ttopi floating to t^e surface;

the dividing plate serves to prevent contact be-.

tween the CI, evolved at the positive electrode,

and the Mg (Bunsen, A. 82, 187).—2. A mixture
of MgClj and KCl, prepared by evaporating a
mixture of the salts, in the ratio 4MgCl2:3KCl, to

dryness, is mixed with a little NH,C1, and is

electrolysed when fused in the apparatus de-

scribed in 1 ; as Mg is heavier than the molten
mixture of salts it is not necessary to form ser-

rations in the negative electrode (Matthiessen,

O. J. a, 107).—3. A mixture of 6 pts. dry MgCl,,
1 pt. of a mixture of 7 pts. NaCl and 9 pts. KCl,.

1 pt. powdered CaPj, and 1 pt. Na carefully freed

from oil, is heated to bright redness in a co^iered

earthen crucible. The Mg, which separates

.

in globules, is heated nearly to whiteness in a
boat of compact charcoal, placed in an inclined

tube of the same material through which is

passed a stream of dry H ; the Mg condenses on
the upper part of the tube ; it is then melted
into large globules with a flux of MgCl2, NaCl,
and CaFj. To free the Mg from C, Si, and N, it

may be distilled in a current of H at a high
temperature (Deville a. Caron, A. 83, 1 37 ; for an
apparatus in which the distillation may be con-
veniently conducted v. Sonstadt, J. pr. 90, 307).

In a later trial D. a. C. used 7 pts. MgClj, 4-8 pts,

CaFj, and 2-3 pts. Na (C. C. 1863. 993).—4.
Wohler {A. 101, 362) reduces a fused mixture ol

MgClj-NaCl with excess of NaCl by Na; the
mixture is obtained by adding excess of NaCl to

MgCljAq and evaporating to dryness. The
amount of MgOl, in the mixture must be known
in order that 'the quantity of Na to be used may
be calculated ; for every 1 pt. MgClj about ^ pt.

Na should be used.

Properties.—A silver-white, very lustrous,

moderately hard, metal ; malleable ; not very
tenacious; maylie filed and polished; S.G. c.

1-75. Mg occludes 0. | its volume of H; by
heatingm vacuo the H is suddenly evolved. Ob-
tained in lustrous, white, crystals ; hexagonal,
o:c = 1:1-639, isomorphous with Zn (Des Cloi-

zeaux, G. B. 90, 1101). Unchanged in dry air

;

superficially oxidised in ordinary air. Heated
in air, burns to MgO giving out a brilliant white
light, very rich in actinic rays. Burns when
heated in steam, also in CO^, and in SO,. Com-
bines directly with the halogens, S, P, As, N. Hot
water is slowly decomposed by Mg. Dissolves
readily in dilute acids.

Mg is a distinctly metallic element ; it forms
one series of salts MgXj where X = CI, NO3, |S0„
^POj, &c. ; a few basic salts, and many double
salts, are known. In its chemical relations, Mg
is analogous to the alkaline earth metals Ga, Sr,

and Ba, and also to the metals Be, Zn, Cd, and
Hg. MgO and MgOjHj are alkaline ; Mg0.jH2 is

formed by the reaction of H2O and MgO, and is

dehydrated to MgO by heat. As the V.D. of no
binary compound of Mg -witb H or one of the
halogens has been determined, the valency of

the atom of Mg in gaseous molecules is not
known with certainty ; but from the close simi-

larities between Mg, Zn, and Cd, there is little

doubt that the atom of Mg is divalent in gaseous
molecules (v. Maonesium okotip of elements,
p. 163 ; cf. Alkaline eabihs, metals of the,
vol. i. p. 112).

The atomic weight ot Mg has been deter-

mined (1) by determining SO^ in MgS0,7HjQ
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l^To^V^^*,"' "*• ^^- [25 !*• 308 ;
Scheerer, P.

b9, 535) ; (2) by converting MgO into MgSO,
(Berzelius, P. 8, 188 ; Svanberg a. Nordenfeldt,
J. pr. 45, 474 ; Jaoquelain, A. Ch. [3] 32, 202

;

Marignao, A. Ch. [6] 1, 289) ; (3) by converting
MgC,0, 2H,0 into MgO (S. a. N. l.c.) ; (4) by
converting MgCO, into MgO (Marohand a.

Scheerer, J. pr. 50, 385) ; (5) by determining
CI in MgClj by ppn. with Ag (Dumas, A. Ch.
[3] 55, 189) ; (6) by determining S.H. of Mg.

Molecular weight of magnesium.—Eamsay
(O. J. 55, 521) has determined the lowering of

vapour-pressure of Hg produced by dissolving

Hg in Hg ; the results make it probable that the
molecular weight of Mg is the same as the
atomic weight. This conclusion assumes the
accuracy of Yan't HofE's law, that equal volumes
of dilute solutions contain equal numbers of

molecules of the dissolved substances, and it

also supposes the molecular weight of liquid

Hg to be the same as the atomic weight of Hg.
Reactions.—1. Slowly oxidised in moist air.—

2. Decomposes warm water slowly; heated in

steam burns to MgO.—8. Heated in air or oxy-
gen to above its M.P. burns to MgO, with bril-

liant white light, rich in actinic rays.—4. Heated
in chlorine, bromine, or iodine forms MgCl^,
MgBrj, or Mglj.—5. Heated in sulphur forma
MgS.—6. Heated in nitrogen forms MgjNj, with
phospliorus forms Mg.,Pj, and with arsenic
forms MgjAsj.—7. Decomposes carbon monoxide
and dioxide, also sulphv/r dioxide, when heated
in these gases, forming MgO.— 8. Beduces ferric

chloride and sulphate solutions to FeCl^ and
FeSOj (Pfeiffer, /. pr. 61, 441).—9. Reduces
nitric acid to HNO^ (Jenzsoh; N. T. fit/r Mine-
ralogie, 1853. 535).—10. Reduces carhmates of
the alkaU metals except Cs, also oxides of copper,

silver, and gold, when heated with them in solid

form (Winkler, B. 23, 44) ; also reduces oxides of

Ca, Sr, Ba, Zn, Cd, and Hg (W. B. 23, 120).—
11. Dissolves in dilute acids with formation of

salts MgXj,X = CI, iSO,, Ac, and evolution of H,
or N oxides from HNO3. Cone, hot HjSO, forms
MgSO, and SOj.—12. Dissolves in hydrogen

peroxide solution with formation of MgO^j.
From solutions of salts- of copper, iron, man-
ga/nese, and cobalt Mg ppts. the metals, vrith

evolution of H ; from gome metallic salts Mg
ppts. hydrated oxides, e.g. AIO3H3 from solu-

tions of Al salts ; from solutions of salts of

arsenic or antimmvy, Mg evolves AsHj or SbHs.

—

13. Mg forms alloys with most of the metals

(v. Magnesium, alloys of).

Detection emd estimation.—Solutions of Mg
salts are not ppd. by HOlAq, HjSOjAq, HjS,

or NH^HS. Fixed alkalis and their carbonates

ppt. MgOjHz or MgCOa, insoluble in excess, but

soluble in NH, salts, especially in NH4CLAq;
hence Mg salts are not ppd. by NHjAq in pre-

sence of NH4CI. Na^HPOjAq, added to Mg salt

solutions, in presence of NHsAq, ppts.

MgNH^PO^.
Mg is usually estimated by ppn. as

MgNHjPO^ by addition of NHjAq and

Na2HP04Aq ; when strongly heated, the pp. is

changed to Mg^PA- ^°^ detaUs, and methods

of separation of Mg from other metals, Manuals

of Analysis must be consulted.
»

Magnesium, alloys of. Mg forms alloys

frtth mpst 9f the petals- By reason of the easy

oxidation of Mg, the preparation of alloys ol

this metal is somewhat difficult. They may be
prepared by melting the metals in H ; also by
melting the other metal and rapidly immersing
the Mg in it. According to Parkinson {J. pr.

101, 375), Mg forms alloys with the alkali

metals, Al, Sb, Bi, Cd, Cu, Au, Pb, Hg, Pt, Ag,
Tl, Sn, Zn ; also with Ou and Ni together, but
not with Co, Fe, or Ni alone. The aUoys of Mg
are generally very brittle.

Magnesium, aluminate of ; MgAl^Of ; v.

AliUMINATES, vol. i. p. 141.

Magnesium, antimonate of;

Mg(SbO3)2,12H20 ; V. Antimonates, vol. i. pp.
285, 286.

Magnesium, arsenates of; v. Absenates,
vol. i. p. 308.

Magnesium, arsenide of. MgjAs,. Brown
mass. Formed by heating a mixture of As and
Mg turnings in H (Parkinson, J. pr. 101, 375 ;

cf. Arsenic, Combinations No. 9, vol. i. p. 303).

Magnesium, arsenites of ; v. Absbnitbs, vol.

i. p. 306.
Magnesium, borates of ; v. Borates, vol. i.

pp. 529, 530.

Magnesium, boride of. According to Phipson
(O. N. 9, 219), a greenish-black mass, which is

probably a boride of Mg, is produced by heating

Mg with boric acid.

Magnesium, borofluoride of. Mg(BF4)2 (Ber-

zelius, P. 2, 113), V. BoBorLUOKiDEs, vol. i. p. 526.

Magnesium, bromide of. MgBr^. Mol. w.

unknown, as V.D. has not been determined.

Occurs in small quantity in sea-water, and in

some mineral springs; also in the Stassfurt

salt deposits. Obtained by passing Br vapour
over melted Mg. The reaction is very violent

(Leroh, J. pr. [2] 28, 338). A white, very deli-

quescent, fusible, wax-like, crystalline mass.

By concentrating a solution of MgO in HBrAq,
white deliquescent crystals of the hydrated

bromide, MgBr^6Bifi, are obtained (Ranmiels-

berg, P. 55, 239) ; the same hydrate is formed,

along with an insoluble oxybromide, by the re-

action between Mg and Br under water (Lercb,

I.C.). Evaporation of MgBr^Aq to dryness, or

heating the crystals of MgBrj.eHjO, is attended

with evolution of HBr and formation of an
oxybromide. Heated in a stream of 0, MgBr,
is entirely decomposed to MgO (Sohulze, J. pr.

[2] 21, 407). Kremers (P. 108, 118) and Gerlaoh

{Fr. 8, 285) give the following data for S.G., and
percentage composition, of MgBr,Aq :

—

P.ot.
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moving KCl from the Stassfurt salts, is evapo-
rated to S.G. 1-375 and allowed to crystallise.

The crystals of MgClj-SHjO are heated to melt-
ing, whereby they are partially dehydrated, but
at the same time some oxychloride is formed.
By exposing the crystals to a temperature of o.

100° under greatly reduced pressure almost pure
MgClj is obtained.—2. MgOl^ is obtained as a
by-product in Weldon's process for making CI,

and in ' Solway's soda-ammonia process when
MgO is Used to decompose NH^Cl.—3. By heat-
ing MgO with NH4CI, adding some NH,C1 from
time to time.

Preparaticm.—1. Powdered MgO, or mag-
nesia alba, is dissolved in HClA.q, NH^Cl is added
in quantity suiSeient to prevent ppn. of MgOjHj
on addition of NHjAg, the solution is made
slightly alkaline by NHjAq, any silica which
separates is filtered off, the liquid is neutralised

by HClAq, and evaporated to dryness. The
double salt NHjCLMgOlj-ajH^O is thus obtained

;

it is heated to melting (c. 460°) in a Hessian
crucible, in the bottom of which is placed a
smaller Pt dish (Bunsen, A. 82, 137), until

NHjCl is entirely removed ; the MgClj collects

in the Ft dish at the bottom of the Hessian
crucible (cf. Dobereiner, S. 28, 90).—2. By heat-
ing MgCVeHjO in a current of HCl (Hempel, B.
21, 897).

ThehyArated chloride MgCljj.eHjOis obtained

by evaporating the solution of MgO in HClAqto
the crystallising point.

Properties.—Awhite, deliquescent, solid, con-
sisting of a mass of small pearly crystals

;

S.G. 2-177 (Playfair a. Joule, C.S. Mem. 2,401).
Can be distilled in H at red heat. Dissolves
readily in water with production of much heat

;

[MgCP,Aq] = 35,920 {Th. 3, 243). Thomsen
(i.e.) gives the thermal data [Mg,Cl'^ = 151,010;
[Mg, CP,Aq] = 186,930. Sol. in alcohol, also in

amylic alcohol. Gerlach {J. 1859. 43) gives the
following table :

—

'.ct.Mg01,
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{Divers s. Shimidzu, O. J. 45, 699). MgS^HjAq
is also formed by treating MgS with water. A
solution of MgS^H, is a convenient source of

HjS ; a steady stream of the gas is obtained by
heating to 60°-65° (D. a. S. I.e.). Thomsengives
the thermal data : [Mg, S^ H^, Aq] = 114,880
{Th. 3, 243).

Magnesium, hydroxide of. MgQjHj. Occurs
native as brucite, forming white, pearly, crystal-

line tablets (hexagonal rhombohedra), S.G-. 2-35

to 2-46. Prepared by ppg. a Mg salt by NaOHAq,
washing, and drying at 100° ; also by direct com-
bination of water with MgO, and drying at 100°

;

S.G. 2-86 at 15° (Schulten, 0. B. 101, 72).

MgO which has been heated to whiteness
does not combine with water {v. DeviUe, C. B.
61, 975 ; Knapp, D. P. J. 202, 518 ; Schwarz,
D. P. J. 186, 25; Ditto, 0. B. 78, 111,

191, 270). [Mg,0^ff] = 217,820; [Mg.O.H'O]
= 148,960 {Th. 8, 243). Soluble c. 100,000
parts water ; MgO^H^Aq is feebly alkaline

to litmus; with acids MgO^H^ reacts as a
strong base, forming salts MgXj, X = C1, NO,,
^S0„ PO,, &o.; [Mg02H^ffS0'Aq] = 31,220;
[MgO^ff,2HN0''Aq] = 27,520 ; [Mg0^^2HCUq]
= 27,690 {Th. 3, 243) {cf. Magnesium, oxide of).

Uagnesiam.iodideof. Mglj. Mol.w.nnkuown
as V.D. has not been determined. Obtained by
throwing I, in small quantities at a time, on to

molten Mg (Lerch, J. pr. [2] 28, 338) ; reaction

is very violent. A white, waxy solid ; very de-

liquescent. A hydrate, Mgl^.SHjO according to

Lerch {I.e.), is formed by the reaction between I

and Hg under water (L.), or by dissolving mag-
nesia alba in HIAq and evaporating over H2SO4

;

very deliquescent. Mgl^ is decomposed by heat-

ing in air, giving off I, and forming MgO ; heated
in O it is entirely changed to MgO (Schulze,

J. pr. [2] 21,407). Mgl^ forms double com-
pounds with KI and NHJ (Lerch, I.e.). The
following table is given by Kremers (P. 108,

118) :—

Mgl.
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forming salts MgXj, X= C1, NO3, ^SOj, |P0„
&o.

Reactions.— 1. With water to form the hy-
droxide MgO^Hj.—2. Heated with ammonmm
chloride NHj is evolved and MgCl, formed.—3.

With acids MgO reacts as a strong base forming
salts MgXj, X = C1, ASO^, Ac—4. With salU of.

heavy metals MgO reacts similarly to GaO, BaO,
and SrO, ppg. hydrated oxides.— 5. With
ca/rbon dioxide and water, basio carbonates
MgC03.a;Mg02H2.2/H20 are formed.— 6. Sus-
pended in water through which is passed a cur-

rent of hydrogen sulphide, a solution of MgS2H2
is obtained (v. Magnesium, hydrosulphide of,

p. 160).—7. Heated in carbon disulphide vapour,
MgO.MgS is formed (Keichel, J.pr. [2] 12, 55).

Magnesium, ozychlorides of. When freshly
heated MgO is moistened with MgCl^Aq, S.G.
1"16 to 1'26, the whole sets to a firm, hard mass,
which probably consists of a mixture of oxy-
ohlorides aMgO-j/MgCl^ {v. Sorel, C. R. 65, 102).

By warming 30 parts MgO with 1500 parts MgClj
in solution, in an atmosphere free from CO,,
needle-shapedcrystals slowly form; when washed
free from MgClj, pressed, and dried over soda-
lime, the crystals are lOMgO.MgClj.lSHjO ; dried

at 110° they lose 4H2O (Krause, A. 165, 38).

Magnesium, oxysulpliide of.

Mg20S{= MgO.MgS). An amorphous, reddish,

BoM; obtained, along with COS, by passing CSj
vapour over heated MgO (Eeichel, J. jpr. [2] 12,

65).

Magnesium, phosphide of. Mg^P,. A hard,
brittle, steel-grey solid; obtained by heating
molten P with Mg in H (Parkinson, 0. J. [2] 5,

127, 309), or in a sealed glass tube (Emmerling,
B. 12, 152). Decomposed by water, evolving
PH, and forming MgO; with acids gives Mg
salts and FH3.

Magnesium, salts of. Compounds obtained
by replacing Hof acids by Mg. The salts of Mg
belong to one series, MgX^, where X = CI, NO3,
4S04,5C03,gP0j,&c. A few basic salts, and many
double salts, of Mg are known. MgCOj, the basio
carbonates and phosphates, and a few other
salts are insoluble in water, but most of the Mg
salts readily dissolve in water. The salts are
usually prepared by dissolving MgO, MgOjHj,
or MgCOj, in the various acids, and evaporating,
some are prepared by double decomposition from
the soluble salts, generally from MgSO,. As
none of the salts of Mg has been gasified the
formulte given are not necessarily molecular,
they are based on the results of analysis and
considerations of the similarities between the
salts of Mg, Zn, and Cd {v. Maonesium gbodf op
ELEMBNTs). The Mg salts are numerous, and as
a class very definite and stable bodies ; the fol-

lowing are the chief salts derived from oxy-
aoids:

—

brom.ate,carbonates,chlorate,dithionate,

hypochlorite, hypophosphite, iodale, nitrate and
-ite, perchlorate, iodates, phosphates and -ite,

selenate and -ite, silicates, sulphate and -ite,

tellti/rate and -ite, Jhiosulphate {v. Oakbonaies,
NlTBATES, SdLPHATES, <fcc.).

Magnesium, selenide of. A flesh-coloured

pp., probably a selenide of Mg, is obtained by
adding K^Se to solution of a Mg salt ; the pp. is

decomposed by heat, and by acids, with separa-
tion of Se (Berzelias).

Magnesium, silicides of. A oomponnd cA

Mg and Si is prepared by placing a layer ot

fused and powdered NaCl in the bottom of a
Hessian crucible, adding one-half of a mixture

of 2L parts KaCl and 7 parts Na^SiFg, then 2^
parts Mg, and then the other half of the mixture
of NaOl and NaaSiFj, covering the whole with

NaCl, and heating in a wind-furnace ; when the

reaction is completed the contents of the crucible

are stirred with a porcelain rod, and allowed to

cool. The regulus formed at the bottom of the
crucible is a mixture of Mg and Mg silicide ; by
washing with NH^OlAq the Mg is dissolved out

(Geutlier, J. pr. 95, 424). As thus prepared the
silicide has the composition Mg^Si,. It forms
metal-like, lustrous crystals. Beactswith HCLAq
to form MgClj, SiH„ HjSiOj, and H. This sub-
stance may be a compound, or a mixture, of

MgjSi and MgSi (Mg,Si,= 2MgjSiH-MgSi). A
silicide Mg^Si is obtained by pulverising, in a
warm mortar, 40 parts fused MgCl,, 35 parts

Na^SiPs, 10 parts NaCl, adding 20 parts Na in
small pieces, and projecting themixture into ahot
Hessian crucible. After fusion and cooling, the
greyish-black mass in the crucible is found to

contain metal-like tablets and globules ; these
consist of Si and MgjSi ; by treating with HClAq
Si remains and SiH^ is evolved (Wohler, A. 107,

113; cf. Martius, A. 107, 112).

Magnesium, silicoflnoride of. MgSiF, ; said

to be obtained as a gum-like, very soluble
substance, by dissolving MgO in HjSiPuAq
(Berzelius).

Magnesium, sulphydrate of, v. Magnesium,
hydrosulphide of, p. 160.

Magnesium, sulphides of. MgS has been
isolated; polysulphides, probably MgS3, MgS„
and MgSj, seem to exist in the solution obtained
by warming MgS with S and H^O.

Maonesiuu monosciiPhide, MgS. Produced
by passing H laden with S vapour over red-hot
Mg (Eeichel, J. pr. [2] 12, 55; cf. Parkinson,
C. J. [2] 5, 125, 309). According to Fremy, MgS
is formed, along with CO2, when MgO is strongly
heated in dry HjS ; but Beiohel (I.e.) says that
the products of this reaction are MgO.MgS and
COS. MgS is also said to be formed, along with
(NHJjS, by heating MgjN, in dry KjS (Brieglieb

a. Geuther, A. 123, 236). Fremy {A. Oh. [5] 38,

324) gives LMg,S] = 39,800. MgS is formed, but
only in very small quantity, by strongly heating
MgSOj with C. Alkaline sulphides do not ppt.
MgS, but MgOjH,, from solutions of Mg salts.

MgS, formed by heating Mg and S,is described
as a yellowish-grey amorphous, or as a reddish-
brown crystalline, mass ; analysis always gives
rather more S than required by JMgS. With
water, MgS is decomposed to MgO^H, and
MgSjHjAq, the latter being afterwards converted
into MgO,Hj and H^S.

Magneshjm polysulphides. By warming,
not boiling, MgS and S with water, a dark yellow
solution is obtained, containing Mg and S in a
ratio varying from Mg:3S to Mg:5S (Beiohel,

J.pr. [2] 12, 55). The solution decomposes in
air, giving off H^S and ppg. MgOjHj and S.

Magnesium, sulphocyanide of;

Mg(SCN)2.4H,0 ; v. vol. ii. p. 350.

M. M. P. M.
MAGNESIUM ETHIDE MgfCjaJz- Mag-

nesium fiUnga act rapidly on ethyl iodide, gai
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being gives off. If the produot be heated in a
sealed tnbo at 125° the contents solidify to a
white mass which on distillation gives off MgEt^
and leaves a residue of Mgl, (Cahours, A. 114,

227, 364 ; Hallwachs a. Schafarik, A. 109, 215).

These statements are contradicted by Lohr (A.

161, 48), who finds that EtOAc must be added
to the mixture of Mg and EtI, and that the
resulting magnesium ethyl is a non-volatile

solid.

UAOKDSIVII GBOTTF OF ELEMENTS—
Beryllium, Magnesium, Zinc, Cadmium, Mer-
cury. Of these five metals, only Zn and Hg
are fonnd native, and these in small quantities.

Be occurs chiefly as silicate in combination with
Al silicate, not widely distributed; Mg salts,

especially MgCO, and MgSO,, are found in large

quantities ; tiie chief ores of Zn are ZnCO, and
ZnS, they occur fairly widely distributed and in

considerable quantities; small quantities of

GdS and CdCO, accompany many Zn ores ; the
chief ore of Hg is EgS, which is found only in

a few localities. Be is classed with the rare

elements ; approximately pure Be was not pre^

pared until 1885. Mg was obtained by Davy,
in small quantity and impure, in 1800 ; in 1830
Bussy prepared the metal in a state of approxi-
mate purity. Although brass has been made
for very many centuries, yet it was not till the
middle of the eighteenth century that the art of

preparing metallic Zn was known in Europe.
Gd was discovered and prepared in 1817 by
Stromeyer. Hg has been known certainly from
the beginning of the Christian era.

Be and Mg are prepared by reducing the
chlorides MCl^ by Na or K ; ZnO and CdO are
reduced by heating with C; Hg is prepared from
HgS by heating with CaO, whereby CaS and
CaSO, are formed and Hg is vapourised, or by
heating with scrap iron, when FeS, SOj, and Eg
are produced.

The following table presents some of the
prominent physical and chemical properties of
the magnesium metals :

—

Atomic
weights

Behtludu

9-08

Maqkesjum

24 64-9

Cadmium

1117

Mbrcubt

199-8

Physical
properties

One or more compounds of each element, except Mg, have been gasified. Specific

heats have been directly determined. Molecular weights of Zn, Cd, and Hg, and
probably also of Mg, are the same as the atomic weights.

1-85

•62

4-92

(approx.)

Sp. gr.

(approx.)

Sp. heats
At. IV.

Sp. gr.

(approx.)

Occwrrence^ Doable silicate

amd pre- of Be and Al,

paraiion and a com-
pound of BeO

.oc-
cur in a few
rocks in small
quantities.

Prepared by re-

daction of mol-
ten BeCl, by
Na ; not by
electrolysis of

BeCL

Steel - coloured,

hard, hexa-
gonal crystals

;

lustrous.

700°-800''

1-7

•245

141

MgOO,, MgSO.,
MgCl^i and Mg
silicates occur
in large quanti-
ties and widely
distributed.

Prepared by re-

ducing molten
MgClj by Na;
also by electro-

lysis of MgCl,

Silver . white,

very lustrous;

moderately
hard ; malle-
able; not very

tenacious.

Crystallises in

forms, isomer-
phouswith Zn.
Melts at temp,
much higher
than M.F. of

Cd or Zn ; has
not been gasi-

fied at white
heat.

480°

72

•094

9

ZnO, ZnS, and
ZnCO, are
fairly widely
distributed;Zn
found native in

small quanti-
ties.

Prepared by se-

ducing ZnO by
C at moder-
atelyhigh tem-
perature.

White, with
tinge of blue;
crystallises in

hexagonal
forms ; soft

;

brittle at ordi-

nary tempera-
tures, malle-
able at 100°-
150°, brittle

again at 200°.

S'lexibility

varies with
temp. Melts at

c. 430°; can
readily be dis-

tilled.

320°

8-7

•056

12-8

Compounds fre-

quently found
accompanying
Zn ores.

Prepared by re-

ducing CdO by
0.

White, with
slight tinge of

blue ; crystal-

lises easily in
regular forms

;

soft, but harder
than Zn ; very
malleable, duc-
tile, and flex-

ible. Vapour
is yellow. Melts
at moderate
temperature, c.

320° ; distils

at lower temp,
than Zn,

-39°

13-5

•033

14-8

Hg found native
in small quan-
tities. Chief
ore is HgS

;

found in a few
localities in
fair quantity.

Prepared by
heating HgS in
air, or with Fe,
or CaO, and
condensing Hg.

Liquid metal at
temps. above
-39°; white,
showing faint
tinge of blue
when com-
pared with Ag;
very lustrous.

Crystallises in
regular octa-

hedra. Boils
atc.350°. Vola-
tilises even at
very low tem-
peratures.
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Tablb—con<.

'Chemical
properties

BBBYIiimi

Scarcely changed
by heating in

air or ; burns
in 0-H flame to

EeO. Scarcely
acted on by S
at red heat.

Burns in CI to

BeCly Dis-

solves slowlyin
acids to form
salts. Only
one series of

salts known,
BeX,, where
X = C1, ^S0„
^P0<, &o. Dis-

solves slowly

in alkali solu-

tions, evolv-

ing H. Dis-

tinctly positive

metal ; does

not show allo-

tropy ; BeO has
no acidic pro-

perties. Atom
of Be is diva-

lent in gaseous
molecules.

Magnesium

Unchanged in

dry air; heated
in. air, or 0,
burns to MgO.
Decomposes

hot water
slowly ; burns
when heated in

steam, forming
MgO. Decom-
poses CO2 at

red heat. Com-
bines directly

with halogens
S, F, As, and
N. Dissolves
in acids to form
salts. Only one
series of -salts

isknowUiMgXj,
X = C1, iSO„
&c. MgOjSjis
a strong base;
compounds of

Mg do not show
any acidic pro-

perties. Va-
lency of atom
of Mg not cer-

tainly known,
as no binary
haloid com-
pounds have
been gasified.

Mol. w. pro-

bably same as

at. w.

Znia

Unchanged in
air ; heated
strongly in air,

or 0, burns to

ZnO. Decom-
poses steam at

red heat. Com-
bines directly

with halogens,

but not with S.

Slowly soluble

in alkali solu-

tion, with evo-

lution of H.
Dissolves in

acids to form
salts. One
series of salts

known, ZnXj,
X = CI, &o.
ZnOjHj dis-

solves in alka-

lis, but is ppd.
again on eva-

poration over

B^SOfinvacuo.
There are indi-

cations of ex-

istence of a
hydride of Zn.
Atom of Zn is

divalent in

gaseous mole-
cules. Mol. w.

same as at. w.

OADMrCH

Slowly oxidised

on surface in

air ; heated in

air or O, burns
to OdO. Cd
vapour and
steam heated
together form
H and CdO.
Combines di-

rectly with ha-
logens, also

with S and P.

Dissolves in

acids to form
salts. Only one
series of salts

known, CdXj,
X = 01, &o.
CdOjHj is not
soluble in alka-

lis. No com-
pound of Cd
shows any
acidic proper-

ties. Atom of

Cd is divalent

in gaseous
molecules.

Mol. w. same
as at. w.

Msrcubt

Unchanged in

air ; heated
nearly to B.F,
is slowly oxid-

ised to EgO.
Does not de-

compose water
or steam. Com-
bines directly

with halogens
and S. Dis-

solves in acids

to form salts.

Two series of

salts are

known, HgX
and HgXj, X
:=C1, &e.; salts

of both series

are numerous
and stable.

HgO dissolves

in molten
KOH to form
K,0.2HgO;

HgS dissolves

in Na or E
sulphide solu-

tion to form
compounds
a;NajS.j/HgS.

Hg forms very
many am-
monio - com -

pounds. Atom
of Hg is mono-
and di-valent

in gaseous
molecules.

Mol. w. same
as at. w.

GeneralformulcB aiid character of compounds.
Oxides:—MO; also in case of Hg, Hg^O.

Hydroxides :—MOjH^. Sulphides :—MS ;

also in case of Hg, HgjS. Haloid com-
pounds:—MXj; also in case of Hg, HgX.
Salts :—MX2 ; also in case of Hg,MX ; X = NO3,
C10„ JCOs, iSO,„ IPO,, &c.

The oxides MO are basic ; they react with
acids to form salts MX^, X = NO„ JSO,, &c.

MgO reacts with water to form MgO^Hj ; the

other hydroxides MO2H2 are formed by ppg.
solutions of salts by alkalis. HgO shows feebly

marked acidic properties ; it dissolves in molten
KOH, and the compound 2HgO.K20 is obtained

on cooling. Zu02H2 is sol. KOHAq, but is

reppd. on evaporation in vacuo over HjSOj.
Merourous oxide Hg^O is the only representative

of the class M^O ; it is very easily resolved into

Hg and HgO ; it reacts with dilute acids, in the

cold, as a basic oxide, forming salts HgX. HgjQ
in some respects resembles Cu^O and Ag^O, and
exhibits the relations of Hg to the copper group

{v. CoPPEK GEOUP 01' ELEMENTS, Vol. ii. p. 250),

The hydroxides MO^H^ are all decomposed

by heat to MO and HjO ; HgO-^Hj if it exists is

extremely easily separated into its oxide and
HjO ; the only hydroxide obtained by direct re-

action between MO and HjO is MgOjHj. The
hydroxides are basic ; MgOjHj is slightly

alkaline.

The sulphides MS are basic. The existence

of BeS is extremely doubtful; MgS is readily

decomposed by water, giving MgSjHjAq, and
finally MgO^Hj and H^S ; ZnS, CdS, and HgS
are more stable than MgS ; HgS shows slightly

acidic properties, it dissolves in K^SAq or

Na^SAq to form compounds xK^S.yJlgS. Mer-
curous sulphide Hg^S is very easily decomposed
to HgS and Hg.

The haloid compounds MXj may be obtained
by the direct union of the elements ; the mer-
curous compounds HgX are also obtained in this

way. MXj and HgX are also prepared by dis-

solving the corresponding oxides in HXAq and
evaporating ; but MgCl2 cannot be thus obtained,
as evaporation towards dryness of MgCl^Aq re-

sults in formation of HCl and MgO mixed with
oxyohlorides irMgO.j/MgOlj. The compounda
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BeCla,BeBr„ ZnOlj, CdBrj, HgCl,. Hgl,, and pro-
bably EgCl, bave been vapourised without de-

composition. The haloid compounds form
many double compounds. They all combine with
NH, ; various ammonio- derivatives of HgX, and
HgX are known. Numerous oxyhaloid com-
pounds, xMO.j/MXgi are known.

The salts MX, are numerousand well marked

;

they are obtained by dissolving the correspond-

ing oxides or carbonates in acids, and evapora-

ting. Merourous salts HgX are prepared by
digesting excess of Hg with the various acids

in the cold. Many basic salts of Be, Zn, and
Hg have been prepared ; most of the salts of Mg
are normal.

The five metals Be, Mg, Zn, Cd and Hg
belong to Group U., as the elements are ar-

ranged in accordance with the periodic law.

The following table shows their positions in the

Group :

—

Even Series,

2 4 6 8
Be = 9 Ca = 40 Sr=87 Ba=137

Odd Series.

3 6 7 9 11
Mg = 24 Zn = 65 Cd=112 — Hg= 200

The properties of Be, the first member of the
group, suggest those both of the even and odd
series members. Physically it approaches Mg,
Zn, and Cd more~ than Ca, Sr, and Ba ; in the
conditions under which it is oxidised, the basic
but non-alkaline character of its hydroxide, the
existence of many basic salts, &o., Be shows
closer resemblances to Zn, Cd, and Hg than to

Ca, Sr, and Ba. The solubility of BeO^H, in

KOWAq also suggests the solubility of ZnO^H, in
KOHAq, and of HgO in molten KOH ; the
hydroxides of Ca, Sr, Ba, and Mg are quite in-

soluble in alkalis. Mg is closely related in many
respects to the metals of the alkaline earths,

Ca, Sr, and Ba ; but its much greater stability in

air, its non-decomposition of cold water, the easy
resolution of its hydroxide into MgO andH^O by
heat, &e., exhibit the analogies between Mg and
Zn, Cd, Hg. Sulphides of Ca, Sr, and Ba are

readily formed, but MgS isonly produced by heat-
ing Mg to redness in H laden with S vapour

;

the difficulty of forming MgS recalls the non-
isolation of any compound of Be and S. Alkali

carbonate solutions ppt. MCO3 from solutions of

salts of Ca, Sr, and Ba ; but the pps. obtained from
Mg salts are basic carbonates xMgCO^.yM.gO^'B.^.

The sulphates of Ca, Sr, and Ba are reduced to

MS by heating with C, but MgSO^ is scarcely, if

at all, reduced in this way. Hg is distinguished
from the other members of the magnesium
family by its physical properties, the formation
of two series of salts, the formation of a large
number of ammonio- derivatives of both series of

Hg salts, and in other ways.
In the composition of tiieir salts, and some-

times in the isomorphism of salts, the metals of
the Mg family resemble those of the Pe family,
viz. Mn, Fe, Ni, Co {v. Ibon QBOirp or blbments,
p. 65). For a further treatment of the elements
of Group U. V. djAssinoATioN, vol. ii. pp. 204-
207; c/. also AlxaiiHio xabihs, meiai.3 of ihb,
vol. t. p. 112.

M. M. P. M.

MAGNETIC EOTATOEY POWERS of liquid

compounds ; v. Physical methods, section Op-
tical methods.

MAIROGALLOI C„H,C1„0,„ (?) [190°]. (From
fiaipa, I glitter). Obtained, together with lenco-

gallol, by passing chlorine through pyrogallol

(15 g.) dissolved in 60 p.c. acetic acid (45 g.) until

the liquid is brown, and allowing the liquid to

stand (Groves, A. 179, 237 ; Stenhouse a. Groves,
0. J. 28, 706; Webster, O. J. 45, 208). Tri-

metric prisms, insol. water, v. sol. hot alcohol,

extremely sol. ether, insol. CSj and petroleum
ether. Decomposed by boiling with water yield-

ing CO, oxalic acid, and tri-chloro-pyrogallol.

Eeduced by zinc and HjSO, to tri-chloro-pyro-
gallol (Webster, C. J. Proc. 3, 130 ; Hantzsch a.

Schniter, B. 20, 2033). Boiling with dilute

H2SO4 gives a condensation product, and also a
substance that is ppd. from aqueous solution by
gelatin. Aqueous NaHSOj and zinc-dust re-

duce it to tri-chloro-pyrogallol and an amorphous
substance which yields furfuraldehyde when dis-

tilled with dilute H2SO4. Mairogallol gives a
crimson colour with solution of sodium sulphite

(Cross a. Bevan, C. J. 43, 18). Mairogallol
when gradually heated gives a sublimate of tri-

chloro-quinone and tetra-chloro-quinone. These
reactions indicate that mairogallol is derived by

condensation from CO<f^Q^^^^l'')>CCl^
(Webster).

MALACHITE 6EEEN v. Tetba-methyl-di-
AMIDO-TEl-PHEKYIi-OAKBINOIi.

MALAMIC ACID v. Mamo acid.

MALEIC ACID C^Mfi^ i-e.

CO^.CHtCH.COjH. Mol. w. 116 (confirmed by
Baoult's method, Patern6, B. 21, 2158). [180°].

Eg, 38'6 (in a 6-9 p.c. aqueous solution ; Kanon-
nikoff, J. pr. [2] 31, 347 ; cf. Knop, A. 248, 175).
H.C.v.331,702(Louguinine,O.B. 106,1290). H.O.
V. 326,900 (Stohmann, Kleber a.Langbein, J.pr.

[2] 40, 217). H.C. p. 326,300 (S. K. a. L.).

H.F. 187,700 (S. K. a. L.). Seat of solution

:

-4,438 (Gal a. Werner, Bl. [2] 47, 158). Heat
of neutraUsaUon: 26,648 (G. a. W.).

Formation.—1. Together with fumario acid

(g. V.) by the distillation of malic acid (Lassaigne,
A. Oh. [2] 11, 93 ; Pelouze, A. Oh. [2] 56, 72;
Liebig, A. 11, 276 ; Buchner, A. 49, 57 ; KekuU,
A. Swppl. 1, 129 ; 2, 85 ; Von Biohter, Z. [2] 6,

453).—2. By heating silver succinate at 180°
(Bourgoin, O. B. 72, 52).—3. By saponification

of the ether obtained from di-chloro-acetic ether
by heating with reduced silver at 220°, or by the
action of sodium upon its ethereal solution in
the cold (Tanatar, B. 12, 1563).—4. By the
action of KCN on a-di-bromo-propiohic acid
(Tanatar, B. 13, 159).— 5. From (S)-bromo-pyro-
muoic acid and dilute HNO3 (Hill a. Sanger, A.
232, 55).—6. By the action of baryta on tri-

^CH.C(0H).CCl3?x
chloro-phenomalic acidf

{| )>0 I,

VOH.OO /
Prepa/raUon.—Malic acid is rapidly distilled

until the residue thickens, the flame being then
withdrawn; the distillation then continues by
itself until the residue is solid (fumario acid).

The distillate consists of maleie acid and maleio
anhydride, and may be wholly converted into
maleic anhydride by AcCl. The maleio anhy.
dride may be purified by crystallisation from
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HOAc and then converted by hot water into

maleic acid (Ansohiltz, B. 12, 2281 ; cf. Perkin,

B. 14, 2547).

ProperHes.—Monoclinic prisms. V. sol.

water and alcohol, m. sol. ether. Its aqueous
solution reddens litmus strongly. Begins to boil

at 160°, being then restored into maleic anhy-
dride and water, which partially re-Tinite in the

receiver. An aqueous solution of maleic acid is

ppd. by baryta (difference from fumaric acid).

Unlike fumaric acid, maleic acid is not ppd. by
adding mineral acids to solutions of its salts.

BeacUons.—1. Beduced by water and sodium
amalgam to succinic acid. Zinc added to an
aqueous solution of maleic acid yields zino

maleate and succinate.—2. Calcium maleate

fermented in contact with cheese also changes to

succinate (Dessaignes).—3. Electrolysis gives

acetylene, succinic acid, and a small quantity of

fumaric acid (Kekul6, A. 130, 1).—4. Combines
readily with bromine in the cold, forming iso-di-

bromo-Euccinic acid and some di-bromo-succinic

acid derived from fumaric acid into which a
portion of the maleic acid is at the same time
transformed (Kekul6;Petri, 4. 195,59). Chlorine
gives a di-chloro-sucoinic acid (Petrieff, Bl. [2]

41, 309). Bromine in presence of water forms
iso-di-bromo-BUCcinic, bromo-fumaric, bromo-
Euccinic, and fumaric acids (Wislicenus, A. 246,

S3).—5. Dissolves easily in aqueous EBr, the

solution even at C soon depositing fumaric
acid and bromo-succinio acid in equimolecular

proportions. The bromo-sucoinic acid may
easUy be extracted from the product by water
(Fittig a. Dorn, B. 9, 1191).—6. Converted into

fumaric acid by boiling cone. HIAq, HBrAq,
dilute HNOj, or HClAq (KekuW, A. Suppl. 1,

134; 2, 93; EekulS a. Strecker, A. 223, 186).

When HIAq is used the ultimate product is

succinic acid. Dry HOI does not convert maleic

acid into fumaric. Maleic acid is converted into

fumaric acid by heating its aqueous solution at

100°-130° (Semenoff, Bl. [2J 46, 816). An aqueous
solution of sodium maleate is not affected by
beingheatedforlO hours in a sealed tube at 100° to
135°.—7. With ht/pochlorotisacid it forms a com-
pound which reduced by sodium amalgam yields

inactive malic acid, oxymaleic acid (?), and a
liquid which breaks up on heating into CO^ and
C^,„Os (Petrieff).—8. KMnO, oxidises it to in-

active tartaric acid.—9. Alcoholic NHj at 150°

slowly forms aspartic acid (Engel, C. B. 104,

1805).—10. The acids of the maleic series readily

split off HgO from their acid aniline salts, when
the aqueous solution of the latter is left to stand

for several days or boiled ; a crystalline pp. being

formed of the acid auilide ^"^nn tt or of

an isomeride thereof. Under the same con-

ditions the acid aniline salts of the acids of the

fumaric series are quite stable. This constitutes

a ready method of determining to which of the
' two isomeric series a given acid belongs. The
acid is half neutralised with aniline and either

left to stand or heated to boiling, if a pp. is ob-

tained insoluble in dilute ECl &e acid belongs

to the maleic series (Michael, B. 19, 1372).

Salts.—E^A" (dried at 100°). Badiating

crystals ; v. sol. water, insol. alcohol.—EHA"|aq

:

small crystals ; v. sol. water. The solution

reddens litmus.—Na^jA": needles. Ppd. as a

granular crystalline powder by adding alcohol

to its aqueous solution. Is not deliquescent.

—

NaHA"3aq. Triolinio crystals (Bodewig, J. 1881,

716). SI. sol. cold water.—KNaA"aq: deliques-

cent crystalline powder (Bvichner, A. 49, 60).

—

BaA"2aq: gelatinous pp., changing to scales.

S. 11 at 20° (Eegnault).—BaA"aq (Anschiitz).—

BaHjA": 5aq : indistinct crystals, which redden
litmus ; v. sol. water (Biichner).—CaA"aq (dried

at 100°) : small needles, sol. water.—CaH,A''2Saq:
long prisms, v. sol. water, insol. alcohol.

—

SrA"5aq : silky needles.—SrH2A"2 8aq: rect-

angular prisms.— MgA" 3aq.— MgH^A", 6aq

:

hard crystals, v. sol. water, insol. alcohol.

—

ZnA" 2aq : crystals, v. sol. water, insol. alco-

hol.—NiA"aq : apple-green crystals. — CuA" :

light-blue crystals, si. sol. boiling water, v. sol.

NHjAq, forming a solution whence alcohol ppts.

an azure-blue crystalline powder.—PbA"3aq:
amorphous pp., changing to needles.—PbjA"0
(dried at 100°; Otto, A. 127, 178).—Ag^A":

^

white pp., changing to lustrous needles.—AgHA"
(dried at 100°) : needles.

Acid aniline salt Gfi^B.^BJi." ^BXi :

prisms, sol. water. On allowing the solution to

stand for some days it forms phenyl-aspartic
acid C;H5NH.C2H3(C0jH)2 [132°] (Anschiitz a.

Wirtz, A. 239, 140 ; cf. Michael, B. 19, 1373

;

Am. 9, 183, 197).—The neutral aniline
maleate when boiled in aqueous solution de-

posits the phenylimide of phenyl-aspartic acid

C,H5NH.CjH,<co>^''«^" ^ ^°^y t212°] which

was formerly described as the di-anilide of maleic
acid CjH2(C0NHPh)j.

Phenyl-imide CjHj<^^>NC^,. [91°].

(162° at 12 mm.). Formed by the dry distilla-

tion of acid aniline malate (Anschutz a. Wirtz,
Am. 9, 238 ; cf. Michael a. Wing, Am. 7, 280).

Long yellow needles ; v. sol. benzene, CHCI3
ether, and alcohol; si. sol. CS, and ligroin. Its

solution in chloroform takes up bromine, form-
ing the phenyl-imide of di-bromo-succinic acid
[159°]. Baryta-water at 40° gives the acid
anilide of fumaric acid.

Mono-methyl ether HMeA". Probably
exists in the solution of maleic anhydride
in MeOH. Such a solution becomes hot when
mixed with NaOMe, probably forming NaMeA",
but the solution presently deposits a bulkywhite,
partly crystalline, pp., which forms an alkaline
aqueous solution, becoming neutral on boil-

ing; the neutral solution contains the methyl
derivative of sodium methyl malate

C^3(0Me)(C0jNa)(C0jMe)
(Purdie, C. J. 47, 873).

Di. methyl ether Me.,A". (205° i.V.).

S.G. 14 1153. H.C. 669,570 (Ossipofl, C. B. 109,
312). From silver maleate and Mel, excess of

iodine being avoided, as this would convert it

into di-methyl fumarate (Anschutz, B. 12, 2282).
Bromine effects the same change.

Mono - ethyl ether HEtA". From the
anhydride and boiling alcohol. Also from HAgA''
and EtI (Ossipoff, J. B. 20, 254). Not identical
with the mono-ethyl ether of fumaric acid.
Porms a salt NaEtA". By treating HEtA" with
HaOEt and boiling the product with water
CjH,(OEt)(COjEt)(COjNa) is obtained, identical

with that derived horn fumaric acid (Fnrdie).
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Di- ethyl ether Et^A". (225° i. V.).

From AgjA" and EtI (Ansohiitz, B, 11, 1644

;

12, 2281). Vapour density corresponds to the
formula (O.). Colourless liquid. Oonverted by-

iodine into the fumaric ether. Bromine gives
di-bromo-succinic ether. Boiling with NaOMe
forms a product whence boiling water produces
C5H,(OMe)(CO^t)2 (Purdie, C. J. 47, 868).

Di-isopropyl ether ¥i^". Vapour
density corresponds to the formula.

CH.CO
AnhydrideO,^03i.e.

|| So. [53°]

CH.CO
(Ansohiitz)

; [57°] (Pelouze, A. Ch. [2] 56, 72)

;

[60°] (Fittig, A. 188, 87). (202° i.V.). (A.) V.D.
48 (H= l) (calo. 49) (Hiibner a. Schreiber, Z.
[2] 7, 712). H.C. 336,920 (OssipofE, C. B. 109,
311). Appears to be the sole anhydride of both
maleic and fumaric acids.

Formation.—1. By rapidly distilling maleic or
fumaric acid, and frequently rectifying the pro-
duct (Pelouze, A. 11, 263 ; Kekulfi, A. Swppl. 2,

87). In vacuo, maleic acid splits up into water
and anhydride even at 100° (Eeioher, B. T. C. 2,

312).—2. By heating fumaric acid with AcCland
HOAo at 100°.—3. From silver fumarate and
fnmaryl, chloride (Perkin, B. 14, 2545).—4. By
distillmg chloro- or bromo- succinic anhydride
(Anschiitz a. Bennert, B. 15, 643).—5. By dis-

tilling maUc anhydride.

Pr^aration.—l. Malic acid is treated with
an excess of acetyl chloride, and the product
(which probably chiefly consists of acetyl-malio
anhydride) is distilled, when it splits up into

acetic acid and maleic-anhydride ; the yield is

45 P.O. (Perkin, C. J. 39, 562 ; B. 14, 2547).—
2. By dry distillation of malic acid and treatment
of the residue and distillate with AcCl ; the
yield is 56 p.c. of the theoretical (Anschiitz, B.
12, 2281).

Properties. — Trimetric crystals, a:b:c =
•6408:1: -4807 (Bodewig, B. 14, 2788). In contact
with water it is converted into maleic acid,

which is conveniently prepared in this way.
The abnormal rapidity of the etheriflcation of

maleic acid by heating with alcohols appears to

be due to an intermediate formation of anhy-
dride (Beicher, B. T. C. 2, 308). Maleic anhy-
dride heated in a sealed tube at 260° gives a
carbonaceous residue and gases (Semenoff, Bl.

[2] 46, 816).

Beactions.—1. Unites with bromine at 100°,

forming iso-di-bromo-succinic anhydride, which
is resolved at 180° into HBr and bromo-maleio
anhydride.—2. PCI5 gives the chloride-of fumaric
acid (Perkin, B. 14, 2548), but maleyl chloride

(71° at 11 mm.) appears to be first formed
(Anschiitz a. Wirtz).—3. With a saturated solu-

tion of HCl in HOAc it forms at 100° chloro-

Buccinic acid.—4. When heated with phenyl-
hydrazine (1 mol.) at 150° it forms the phenyl-

hydrazide C2H2;C202:N2HPh, which crystallises

in needles [259°], and turns brown at 180°

(H6tte, J. pr. [2] 35, 295).—5. When heated
with phenols it produces fluorescent compounds
analogous to the phthaleins, which may there-

fore be called 'malelns.' The resorcin-malein

has a green fluorescence, (a)-naphthol-malein

has a greenish-red fluorescence (Burckhardt, B.

18,2864).
Constitution.—The constitution of fumaric

and maleic acids is discussed under FuMAitio

Aon>, vol. ii. p. 585. The anomalous formula
C02H.C.CHj.C0jH for maleic acid, based on
the formula' CO^.CBrj.OHj.COjH, is rendered

improbable by the observation that bromo-
fumaric and not pyruvic acid is the product
formed, together with 00^, when barium iso-di-

bromo-sucoinate is treated with moist AgjO in

the dark (Demuth a. V. Meyer, B. 21, 264).

Eaeemic acid is formed when silver iso-di-

bromo-suocinate is boiled with water. The re-

presentation of maleic and fumaric acids by
formulsa in space has been discussed by Wisli-

cenus in his treatise Ueber die raUmliche
Anordnung der Atome in organischen Moleculen.

Beferences.—Amido-, Bbomo-, and ChIiOBo-

MALEIC ACIDS.

Allo-maleic acid v. Fumabic acid.

MALEO-FLTJOaESCEIN 0^^^^, i.e.

/C.H,(OHL
O.O^C8H3(OH)2. Obtained by heating resorcm

I

\0^2.C0

with maleic anhydride (Lunge a. Burckhardt, B.
17, 1598). Small needles. Sol. alcohol, si. sol.

water. Dissolves in alkalis to a red solution,

with a strong green fluorescence. With KOH,
Mel, and MeOH it gives a dimethyl derivative,

CijHijMejOj, crystallising in red needles. AcCl
in HOAc gives C,jH,„ACjO„ crystallising from
HOAc in yellowish needles, insol. water, CHCl,,
and benzene, si. sol. alcohol (Burckhardt, B. 18,

2864).
UALEYL CELOEIDE v. Chloride of FnMAma

ACID.

MALIC ACID C.HeOj i.e.

C02H.OHj.CH(OH).C02H. Mol. w. 134. [100°].

S.G. a 1-56 (Schroder, B. 12, 1611). S.G. of solu-

tions (Schneider, A. 207, 262). Heat of solu-

tion — 3148. Seat of neutralisation 24,919 (Gal

a. Werner, Bl. [2] 46, 808). [o]d = -3 in dilute

solutions ; as the liquid becomes more concen-
trated it approaches + 5-9.

Occurrence.—MaUc acid was discovered, by
Soheele in 1785, but its composition was first

correctly determined by Liebig {A. 26, 166). It

is very widely diffused in the vegetable king-

dom, being contained in plants sometimes in the
free state, sometimes in the form of potassium,
calcium, or magnesium salt. It is found in

abundance, together with citric acid, in unripe
apples, in the fruits of the barberry, sloe, elder,

and mountain ash, and in gooseberries, cherries,

bilberries, strawberries, raspberries, and many
other fruits. It is likewise found in the roots of

marsh-mallow, angelica, aristolochia, bryony,

liquorice, primrose, and madder ; in carrots and
potatoes; in the leaves and stems of aconite,

belladonna, hemp, celandine, holy thistle, let-

tuce, tobacco, poppy, rue, sage, house-leek,

tansy, thyme, valerian, and melilot; in the
flowers of chamomile, elder, and mullein ; in

pine-apples and grapes ; in the seeds of carra-

way, cumin, parsley, anise, flax, and pepper ; in
asafoetida, opoponax, and myrrh. It also occurai

in. the leaves of the common ash (Gintl, Z. [2]

5, 377), and in the fruit of the sumach (Beiusch,
Z. 1866, 221). Yolk, the sweat of sheep, con-
tains potassium malate to the extent of 2*5 p.o,

of the solid residue (Buisine, G. B. 106, 1426).
Formation,—1. Malic acid, with the same
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optical propeities as those with which it exists

in plants, may be formed from asparagine or

active aspartic acid by treatment with nitrous
acid (Piria, A. Ch. [3] 22, 160).—2. Malic acid,

with a rotatory power equal and opposite to that

contained in plants, may be obtained from ordi-

nary tartaric acid by the action of phosphorus,
iodine, and water (Dessaignes, A. 117, 134;
Bremer, Bl. [2] 25, 6 ; B.8, 861, 1594).

Prejoa/ration.—1. The juice of mountain-ash
berries, not quite ripe, after being pressed, boiled
up, and filtered, is partly neutralised with car-

bonate of potassium, leaving, however, a suffi-

cient excess of acid to redden litmus pretty
strongly ; then precipitated by nitrate of lead

;

set aside for a few days, tiU the curdy precipitate

is completely converted into small needles

;

these crystals freed from the admixed mucous
or flocculent compound of lead oxide and colour-

ing matter by careful elutriation with cold water,

are, lastly, well washed with water. The needles
of impure malate of lead are boiled with a slight

excess of dilute sulphuric acid ; the filtrate di-

vided into two equal portions ; one portion ex-

actly neutralised with ammonia ; the other por-

tionthenadded,andthe reddish liquid evaporated
and cooled; it then yields nearly colourless

crystals of acid malate of ammonia, which may
be rendered quite colourless by reorystallisation.

These crystals are then precipitated by acetate
of lead, and the precipitate, after thorough wash-
ing, is decomposed by sulphydrio or sulphuric
acid (Liebig).—2. The juice is boiled for some
time with milk of lime in quantity not quite

sufficient for neutralisation, and the pp. poured
into a boiling mixture of HNO, (1 pt.) andwater
(10 pts.). The acid calcium malate which crys-

taUises out on cooling is recrystallised from
water, dissolved in water, ppd. by lead acetate,

and the lead malate decomposed by KjS (Liebig,

A. 88, 259). By similar processes malic acid

may be obtained from house-leek, from cherries

or barberries, from the berries of Bhtis coriaria,

from the stems of rhubarb, from apples, and
from tobacco.

Properties.—The aqueous solution, concen-
trated to a syrup and left to evaporate in a warm
place, yields groups of colourless shining needles

or prisms of 4 or 6 faces. They melt at 83°

(Pelouze) or 100° (Pasteur), and do not suffer

any loss of weight at 120°. They deliquesce in

the air, and are t. e. sol. water and alcohol.

Dilute solutions of malic acid are Isavorotatory,

but the rotation changes so rapidly with concen-
tration that concentrated solutions are dextro-

rotatory. These dextrorotatory solutions are

rendered lavorotatory by the addition of H2SO4
or of HOAc. [a]D = 5-891- •0895g; (where q = per-

centage of water in solution) (Schneider, A. 207,

263). Solutions of sodium malate containing
about 54 pts. of the salt to 46 pts. of water are

inactive at 20° ; stronger solutions are laevoro-

tatory, while more dilute solutions are dextro-

rotatory (Thomson, J. pr. [2] 35, 153). Malic
acid kiUs algsB {ZygnemacecB) (Loew a. Bokorny,
J. pr. [2] 36, 272). Malic acid prevents the ppn.
of cupric and ferric salts by alkalis; 2 mols.
holding 1 mol. of CuO in solution (Hofmeister,

A. 189, 27 ; of. Juette, Fr. 7, 489). A dilute so-

lution of maUo acid or of a malate is not imme-
diately ppd. by lime-water or by CaCl, either in

the cold or on heating ; but on the addition of

alcohol a white pp. of calcium malate separatea

(Braconnot, A. Oh. [2] 51, 331 ; H. Bose, P. 31,

210). However, a solution of malic acid (1 mol.)

mixed with pure milk of lime (2 mols.) may so-

lidify to a pasty mass (Twig a. Hecht, A. 233,

171). A concentrated solution of an alkaline

malate is ppd. by CaOlj, but presence of NH^Ol
hinders the ppn., which, however, takes place on
adding alcohol. Lead acetate gives a white pp.,

soluble in excess of malic acid and in ammonia

;

when the pp. is heated in the mother-liquid it

melts to a semifluid translucent mass. Malates

are not blackened by heating with fuming HuSOj.
Dilute HOAc at 60° dissolves lead malate, but

not lead tartrate or citrate (Hartsen, Fr. 14, 373 ;

Ar. Ph. [3] 6, 110). Malic acid may be separated

from oxahc and tartaric acids by ppg. the latter

with GaOl,, filtering, and ppg. calcium malate
by adding alcohol to the filtrate (Barfoed, Fr. 7,

403). Ammonium malate may be separated

from ammonium citrate, tartrate, and oxalate

by solution in alcohol (Barfoed).

BeacHons.—1. Seated for some hours at

140° it yields water and fumaric acid. At 180°

it gives off water and maleic anhydride, while

fumaric acid remains as a solid residue. If the
malic acid be suddenly heated to 200° and kept
at that temperature a comparatively large quan-
tity of maleic anhydride is obtained. The ma-
leic anhydride, combining with the water in the
distillate, is partially converted into maleio acid.

Malic acid is carbonised when suddenly e'kposed

to a red heat.—2. By treatment vrith potash and
bromine, bromoform is obtained (Gakours, A. Ch.
[3] 19, 507).—3. Nitric acid easily oxidises it to

oxalic acid and CO^.—4. Cone. HIAq at 130°

reduces it to succinic acid (Schmitt, A. 114, 106).

Succinic acid is also formed when calcium ma-
late is fermented in contact with yeast (Piria, A.
70, 102 ; Liebig, A. 70, 104, 363). Fermentation
of calcium malate by certain Schizomycetes pro-

duces succinic, acetic, butyric, and propionic

acids and ethyl alcohol (Fitz, B. 11, 1896 ; 12,

481 ; cf. Dessaignes, C. B. 28, 16 ; Liebig, A. 70,

104, 363 ; Kohl, A. 78, 252 ; Baer, Ar. Ph. [2]

69, 147 ; Winckler, Jahrb. pr. Pharm. 22, 300 j

RebUng, Ar. Ph. [2] 67, 300 ; BSchamp, 0. B.
70, 999).—5. By slow oxidation in the cold with
KjCrjO, it is converted into malonic acid (Des-

saignes, A. 107, 251).—6. When boiled in dilute

aqueous solution with MnO^ it yields a distillate

containing aldehyde (Liebig, A. 118, 14).

—

7. Heated with KOH it yields acetic and oxalio

acid.—8. When calcium malate (1 pt.) is heated
with PClj (4 pts.) the chloride of fumaric acid

passes over (Perkin a. Duppa, A. 112, 24 ; Liis-

Bodart,4. 100,327).—9. Boiling aqueous H^SO,
at 135° gives aldehyde, CO2, water, and CO
(Weith, B. 10, 1744).—10. The electrolysia of

potassium malate gives aldehyde, CO,, and some
acetic acid (Bourgoin, Bl. [2] 9, 427).—11. Water
containing a few drops of H^SO^ at 160° gives

fumaric acid (MarkownikofF, A. 182, 351).

—

12. When heated with phenol and H-SO, it gives

yO-OO
CO and CjH;^

|
(Peohmann, B. 17, 929,

\CH:CH
1649).—13. Long boiling with cone. HClAq gives
fumaric acid.—14. Cone. HBr at 100° gives

bromo-succinio acid and fumaric acid (Eekul^,
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A, 130, 11).—IS. Chloral at 125° forms

.O.CH.CHj.COjH
C01,.0H<

I
[140°]. This forms

\o.co
large crystals, si. sol. cold water (Wallach, A.
193, 42). With PCI, it gives the oily chloride

CsHjCIjO,, whence alcohol forms C8H,01s{0Et)0i
[46°], and MeOH gives O^^OljIOMejO, [85°]

16. Phenyl hydrazine at 120" forms C„HisN,Og
i.e. 02H,0(CO.NjH2Ph)2 [223°], which crystallises

from dilute alcohol in plates (Bulow, A. 236,

195 ; cf. Fischer a. Passmore, B. 22, 2734).—
17. Halio acid (3 pts.) heated with m-amido-
benzoic add at 150° forms a product whence by
washing with hot water and alcohol, dissolving

in aqueous NH, and ppg. byHCl, there is obtained

a white powder OjHiOJCO.NH.OsHj.COjH)^. The
ammonium salt of this acid forms with cuprio

acetate a pp. of Cu,(C„H„N20,)2. Ac^O decom-
poses it, forming NHAo.OoHi.OOjH (Schiff, (?.

16, 28 ; A. 232, 166).

Salts.—Malic acid has a tendency to form
acid salts. At 200° the salts give off water and
are converted into fumarates.—NHjHA" : trans-

parent trimetric prisms. Not hemihedral, but
becomes so after fusion and recrystallisation.

S.G.H51-55. S. 32 at 15-7°. [o] = -6°. On
dry distillation it forms fumarimide, fomaric,

and maleic acids, and active and inactive malic
acid. Combines with acid ammonium tartrate.

Normal ammonium malate (NHJ^A" is v. e.

isi. water, and its solution gives off NH, to the

air, becoming acid. In a solution containing

63 p.o. of the salt [kJd = —4-2. In a 17 p.c. so-

lution [o]d=-7-2 (Schneider, 4. 207, 276).—
KEA" : crystals. Begins to decompose at 100''.

Sol. water, insol. alcohol. [a]i,= — 5 in a 21 p.o.

solution ; =— 5-7 in a 9'4 p.o. solution at 20°.

—

E^A". Uncrystallisable and deliquescent mass.

[a]i,<3— 2*2 in a 62 p.o. solution; =—6-8 in a
9-4 P.O. solution at 20° (Schneider).—NaHA".
Crystallisable and permanent in the air; sol.

water, insol. alcohol. [a]„ = + 0-15 in a 60*6 p.c.

solution; = — 5'64 in a 20 p.o. solution at 20°

(Schneider). — Na^A". Uncrystallisable.

[o]d= +4-7 in a 65-5 p.c. solution ; = —8-4 in a
6'3 p,o. solution.— "LiHA". Uncrystallisable.

[«]d=—4*6ina 50 p.c. solution; =—8-4 in a
iO p.o. solution.—"LijA". Uncrystallisable.

[a]]]=— 4-lin a 39 p.c. solution; =—12 in a
6 P.O. solution at 20° (Schneider, A. 207, 273).—
BaA"aq: thin plates. [0)0= +8-2 in a 9-4 p.c.

solution; = —2-6 in a 2 p.c. solution at 20°.^
"BaH^A",. Uncrystallisable and more soluble

than the neutral salt.—SrA"aq (dried at 100°).

Crystalline mass, v. sol. water.—"SrHjA". Crys-

talline pp. formed by adding malic acid to a so-

lution of the preceding. SI. sol. cold, m. sol. hot,

water.—CaA" 3aq. S. -839 at 15° ; -711 at 45°

;

•566 at 58°; -600 at 65°; -663 at 72°; -737 at
86° (Iwig a. Hecht, A. 233, 170). Granular
crystalline mass. When a solution of malic
acid is added to lime water a pasty mass of

A"Ca2(OH)j9aq(?) is first formed, but when the

theoretical quantity of malic acid has been
added this dissolves up again, and the clear

liquid deposits nodules of CaA"3aq in the course

of 24 hours.—CaHjA",, 6aq (Hagen, A. 38, 263).

Occurs in stems of OerarUwn zonale, the berries

of Bhus glabrum (Rogers, Am. S. 27, 294), and
in tobacco. Separates in well-formed trimetrio

octahedra from a solution of the neutral salt in

warm dilute nitric acid. S. (of CaH.A"j) 1-287

at 15°; 8-514 at 46°; 32-236 at 57° ; 13-127 at

68°
; 7-437 at 78° (I. a. H.). [o]n= +5 (Bremer,

B. T. C. 3, 164). When the solution obtained

by neutralising malic acid with CaCO, is boiled

a nearly insoluble granular pp. is got, which
consists of CaA"aq (Bichardson a. Meundorf, A.
26, 135), or of CaA" (Hagen, A. 38, 257).—
MgA" 5aq. Prisms, which separate from a highly
concentrated solution (Liebig, A. 5, 148). Alco-

holppts.MgA".—MgH^"24aq (or3aq). Flattened
prisma.—ZnA"3aq. Monooliujc crystals (Handl,

J. 1859, 289). Slowly deposited in the cold from
the product of solution of zinc carbonate in
aqueous malio acid at 30°. When these sub-

stances are boiled together a basic salt

ZnO(ZnA")2 4aqis deposited as a jelly, changing
to a sandy powder, while the filtrate deposits

ZuA" 3aq as hard, four-sided ppsms. S. 1-7 at

20°.—ZnHjA"2 2aq. Elongated octahedra. S.

4 in the cold.—The neutral manganese salt
is very soluble and uncrystallisable ; by adding
malic acid to its solution the acid salt is ppd.
as a white powder, S. 2-5. From boiling water
it separates in rose-coloured crystals.—The neu-
tral and acid ferric salts are gummy masses,

V. sol. water and alcohol.—CuA"aq: green
gummy mass, v. sol. water.—CuH2A"j2aq: blue

crystals, obtained by evaporation at 40°.

—

CuO(CuA")j4aq : green insoluble powder ob-

tained by boiling aqueous malic acid with cuprio

carbonate. If evaporated at 45° dark-green
crystals of CuO(CuA")s 6aq may be got. H.
Sohulze {Ar. Ph. [2] 67, 273) obtained green

crystals of a double salt of cupric malate and
ammonium sulphate.—rbA''8aq. Obtained by

ppg. neutral lead acetate with a solution of cal-

cium or potassium malate, as a white curdy pp.,
which slowly changes to radiating four-sided

needles. Melts in boiling water. V. si. sol. cold,

m. sol. boiling, water, from which it is deposited

in needles. Dissolves easily in nitric acid ; acetio

and malic acids do not dissolve it more readily

than water. When dry it does not melt at 170°

but at 220° it forms lead fumarate.—PbA" aq
(dried at 100°) (Otto, 4. 127, 176).—PbO(PbA")j.
Obtained by digesting the neutral salt with am.
monia, or by dropping a solution of a neutral

malate into a boiling solution of lead subacetate.

Amorphous pp., not becoming crystalline. Does
not melt under water. Melts under hot dilute

HOAc, evidently changing to the neutral salt.

Nearly insol. water, to which, however, it im-
parts an alkaline reaction.—^Ag^A". White
granular pp., formed by adding silver nitrate to

a solution of neutral or acid ammonium malate.

—Aniline malate CeH^NHsHA". [144°].

White prisms (from alcohol). On dry distilla-

tion it gives water, aniline, the phenyl-imide of

phenyl-aspartic acid [211°], and the phenyl-

imide of maleic acid [91°] (Anschutz a. Wirtz,

Am. 9, 237 ; A. 239, 140).

Acetyl derivative C.^H3(OAo)(C02H),
[132°]. From the acetyl derivative of the an.

hydride and water (Ansohiitz, A. 254, 165).

Di-methyl etherUe^A.". (122° at 10 mm.),

S.G. |2 1-2386. Formed, together with MeHA",

by passing HCl into a cooled solution of malio
acid in MeOH (Oemondesir, A, 80, 301 ; 0. B.
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23, 227 ; AnscMtz, B. 14, 2790 ; 18, 1953).—
Ca(MeA")2 is sol. alcohol.

Acetyl derivative of the di-methyl
ether C^,(0Ac)(C02Me)j, (129° at 11 nun.).
From the ether and AcOl.

Di-ethyl ether EtjA". (128° at 10 mm.).
Formed in like manner. Can only be distilled

in vacuo.—Ca{EtA")2 is sol. alcohol.

Acetyl derivativeof the di-ethylether
CjH3(0Ac)(C0jEt)j. (137° at 12 mm.).

Nitroxyl derivative of the di-ethyl
*f^erC2H3(ON02)(C02Et)2. S.G.M 1-202. From
the ether, fuming HNO,, and cono. HoSO. (Henry,
B. 8, 532). Thick oil.

Di-n- propyl ether aH,(OH)(COJ'r),.
(151° at 10 mm.) (Anschiitz).

Acetyl derivative of the di-n-propyl
ether C^B.^{Oko)(CO^Fx)^. (157° at 12 mm.).

Mono-isoamyl ether
0jH3(0H)(C0jH)(C0205H„). From malic acid
and isoamyl alcohol at 120° (Breunlin, A. 91,
323).—NHjA': needles.—CaA'^aq: plates.

Acetyl derivative of the anhydride
CH(OAc).CO.

I >0. [54°]. (161° at 14 mi.).
CHj CO/
Formed, together with maleio anhydride, by
heating malic acid with AcCl (Anschiitz, B. 14,

2791). Decomposed by distillation under at-

mospheric pressure into HOAo and maleic an-
hydride.

Amide C2H8(OH)(CONH2)j. Malamide.
When gaseous NH, is passed into an alcoholic

solution of malic ether crystals of malamide are

deposited. Separates from water in well-defined

crystals. Resolved by hydrolysis into NH, and
malic acid.

Amio ether C,H3(OH)(C02Et)(CONH2).
Malamic- ether. Formed as a crystalline mass
when gaseous KHj is passed into malic ether

(Pasteur, J. 1853, 411).

Bi-anilide C2H3(OH)(CONHPh)j,. [175°].

Formed, together with the phenyl-imide, by
boiling aniline (2 mols.) with malic acid (1^
mols.). The phenyl-imide is extracted by boil-

ing water, and the residue recrystallised from
alcohol, using animal charcoal (Arppe, A. 96,

106). Colourless scales. Nearly insol. water,

dilute acids, and alkalis.

Mono-anilideC^{aR)[GO^)(CO^'E.Vh).
Malanilic acid. [145°]. Obtained by boiling

the phenyl-imide with aqueous ammonia; the

product is ppd. by baryta, and the Ba salt de-

composed byHjSO,, avoiding any excess. White
granules composed of very minute needles (from

alcohol) ; v. sol. water, m. sol. alcohol, si. sol.

ether. Beddens litmus. Hot dilute H^SO, re-

solves it into water and the phenyl-imide. Its

salts are soluble in water.—AgA': white pp.,

crystallising from water in shining scales.

Phenyl imide 0^n^{OB.)<^Q^y'SPh.

[170°]. Formed by heating malic acid with
aniline and crystallising from water. Groups of

delicate needles ; v. sol. water, alcohol, and ether.

Inactive malic acid

C02H.CHj.CH(0H).C0^. [o. 108°] (Piotet, B.
14, 2648); [c. 114°] (KekuU)

; [133°] (Pasteur;
Loydl ; Bischoff). Occurs as calcium salt in

the leaves of the common ash (Fraxinus ex-

eelsior) (Gintl, J. 1868, 800 ; Garot, J. 1853, 409).

formation.—1. By mixing equal parts of

Itevo- and dextro- malic acids (Van't HoS, Jan.,

B. 18, 2170 ; B. T. C. 4, 130).—2. By reducing

racemic acid with HIAq (Bremer, Bl. [2] 25, 6).

—

3. By the action of nitrous acid on inactive

aspartic acid obtained from fumarimide (Pasteur,

A. Oh. [3] 34, 46 ; A. 82, 330).—4. By the

action of moist AgjO on bromo-succinio acid

(KekuU, A. 117,126; 130, 24).—6. By heating
fumaric acid with a large quantity of water at
150°-200° (Jungfleisch, Bl. [2] 30, 147).—6. By
heating fumaric acid (1 pt.) with NaOH (4 pts.)

and water (40 pts.) for 100 hours at 100° (Linne-
mann a. Loydl, A. 192, 80 ; B. 9, 925).—7. To-
gether with fumaric acid, by treating di-;8-chloro-

propionic ether with a weak alcoholic solution

of KCy, and boiling the product with potash
(Werigo a. Tanatar, A. 174, 367). Also in like

manner from di-j8-bromo-propionic acid (Tanatar,

£.13,160).—8. Fromchloro-ethanetri-carboxylic
ether OOjEt.CHj.CC^COjEt), and dilute alco-

holic EOH (Bisohoff, A. 214, 49).

Properties.—Crystallises more readily than
active malic acid, being less soluble in water
and not deliquescent, or at any rate less deli-

quescent than the active acid. V. e. sol. water,

V. sol. alcohol, V. si. sol. ether. When heated at
200° it yields fumaric acid.

Salts.—NHjHA": trimetric crystals (Van't
Hofl).—NHjHA"aq : monoolinic crystals. a:h:e

= -5856 : 1 : -5377 ; (8 = 68° 12'.—CaA" : granular

pp. ; si. sol. water.—CaA" aq.—CaA" 2iaq : no-
dules of transparent crystals (Pasteur). The acid
calcium salt resembles that of the active acid
except that its crystals exhibit hemihedral faces.

The lead salt melts under water, but crystal-

lises less easily than the inactive salt. The
lead salt obtained by Tanatar from di-bromo-
propionic acid did not melt under water.—Ag^A".

By crystallising thecinchoninesalt Bremer
(B. 13, 352) was able to separate it into salts of

IfEvo- and dextro- malic acid.

Ethyl derivative C^3(0Et)(C0jH)j.
[86°]. Obtained by saponifying its di-ethyl

ether (Purdie, C. J. 39, 348). Transparent
crystals (from ether), sol. water. Not ppd. by
lead subacetate, but in neutral and feebly
acid solution it is ppd. by lead nitrate and,
more slowly, by neutral lead acetate. Fuming
HI at 120° reduces it to succinic acid.—CaA" :

insoluble.—^Ag^A" : si. sol. water.—BaA"aq :

hygroscopic ; v. sol. water.

Di-ethyl ether of the ethyl deriva-
tive C2Hs(OEt)(C02Et)j. (195°-200°) at 250mm.
From fumaric ether and NaOEt, the product
being neutralised (Purdie).

IsohutylderivativeC^,(OC;H.,)(CO^)i.
Crystalline, deliquescent mass (Purdie).—CaA":
insol. water.—Ag^A" : flocculent, insol. water.

The following compounds are probably also
derivatives of the same inactive malic acid :

—

Amic acid C0jH.CH2.CH(0H).C0NH,.
Malamic acid, [146°]. Obtained, together
with its ether, by boiling the amide of diazo-
Buccinic ether with water (Curtius, J. pr. [2] 38,

479). Colourless prisms ; v. sol. water, alcohol,

and ether.

Methyl ether of the amic acid
C08Me.CHs.CH{0H).C0NHj. [105°]. Formed,
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together with methyl /amaramate, by boiling
methyl diazo-succinamute

OO2Me.OH2.CNj.CONH,
with slightly acidified water (Ourtius, J. pr. [2]

38, 482). Silky plates ; v. e. sol. alcohol, ether,
and water. With benzoic acid at 150-' it forms
ciystalline OOjMe.OHj.OH(OBz).OONHj [80°];

V. sol. ether.

Benzoyl derivative of the ethyl
ether of the amic acid
C02Et.0H2.0H(OBz).0ONH2. [97°]. Formed
by heating ethyl diazo-suocinamate with HOBz
at 146°. Colourless rhombohedra.

Dextro-malic acid 002H.0H2.CH(0H).C02H.
[c. 100°]. Formed from dextro-asparagine (from
spronting vetch seeds) by treatment with nitrous

acid (Piutti, B. 19, 1693). The oinohonine salt

is obtained by crystallisation from the oinohonine
salt of inactive maJic acid. Besembles ordinary
malic acid, except that it is dextrorotatory.

Isomeride of malic acidO^HjOs. [155°-168°].

Formed by heating acetylene cUbromide (5 pts.)

with KCy (4 pts.) and alcohol (28 pts.) at 100°,

and saponifying the resulting nitrile with potash
(Sabanejeff, A. 216, 275). Crystals ; v. sol.

water.—Ag^A.".

iBomalic acid of Kammerer (J. pr. 88, 821

;

A. 139, 257) is identical with citric acid (Ostwald,

B. 21, 3534).

Faramalic acid is described as Diqltcollic
Acn>.

iBO-malic acid OH3.0(OH)(OOjH)2. [0. 140°].

From bromo-iso-succinic acid and moist AgjO
(Sohmoger, /. pr. [2] 14, 77; 19, 168; 24, 38).

Crystals ; v. sol. water, alcohol, and ether. At
170° it splits up into CO^ and lactic acid. In-

active. Its neutral solutions give no pp. with
CaCL; (unlike methyl-tartronio acid, which gives

a pp. on warming).—BaA"2aq : amorphous pp.
S. 1 at 100°. Loses its water of crystallisation

at 130° (unlike methyl-tartronio acid).—PbA".
Does not melt under water.

—

Ag^k" : needles.

Methyl-tartronio acid OH3.0(OH)(00,,H)2.

[178°]. Obtained from pyruvic acid by addition

of KCy and HOI, the product being boiled with
baryta-water (Bottinger, B. 14, 148 ; 17, 144).

Bhombohedrai crystals. Decomposes on fusion,

giving ofE OOj. Boiling cone. HOlAq splits it

up into OOj and lactic acid.—BaA"aq (dried

at 130°). Heavy crystalline powder, ppd. on
boiling. — ZnA" 2aq : crystalline powder.—
Ag2A"aq : white crystalline powder.

Beference.—Bkomo-malic acid.

MALIOTOXIN 0„H„Os or C„H„05. May
be extracted by OSj from finely-divided kamala,

a yellow dye got from the seeds of Mallotus

PhilKpensis (A. G. Perkin a. W. H. Perkin, jun.,

B. 19, 3109). Flesh-coloured needles; insol.

water, v. sol. hot alcohol. Dissolves readily in

alkalis, forming a yellowish-red solution. Ac^O
yields a di-acetyl derivative, v. Eottlebin.

MALOBIUBIC ACID O^H^NA t.e.

CO<^^-^Q>OH.OO.NHj (?). Formed, as am-

monium salt, byheating barbituric acid (malonyl-

nrea) with urea at 160° (Baeyer, A. 135, 312).

Formed also by boiling oyanuromalic acid with

HClAq (Nencki, B. 5, 888). Ppd. by adding

HCl to solutions of its salts as a granular pp.,

which, when quite pure, can bo obtained in

oiystals. Dissolves completely in bromine and

water, forming di-bromo-barbituric acid. Nitric

acid converts it into nitro-barbituric (diliturio)

acid.—KA'aq : long needles. S. 16 in hot water.
MALONAMIC ACID v. Maionic acid.

MALONAMISE v. Amide oi MAioific acid.

MALONANILIC ACID v. Mono-anilide of

Mai/Onio acid.

MALONIC ACID C^^fl^ i.e. CHJCO^H)^.
Mol. w. 104. [134°] (KrafEt a. Noerdlinger, B.
22, 816). S. 109 at 1°; 138 at 16° (Miczynski,
M. 7, 258) ; 109 at 15° (Bourgoin, Bl. [2] 33,
423). H.P. 212,700 (Stohmann, Kleber a. Lang-
bein, j;^r.[2]40,206). H.C. v. 207,900. H.C.p.
207,300 (S., K. a. L.) ; 208,650 (Louguinine, 0. B.
107,697). Heat of solution = -i573. Heat of
neutralisation by NaOH 27,120 (Gal a. Werner,
JS2.[2]46,803); 26,650 (Massol) ; byKOH 27,300;
by NH3 25,040 ; by BaO^H^ 30,135 ; by CaOj,Hj
27,090 (Massol, O. B. 107, 267, 393 ; 108, 813,
1060 ; 109, 27). S.H. (0° to 50°) -2832

;
(0° to

110°) -3262 (Hess, P. [2] 35, 410).

Occurrence.—In beet-root (Lippmann, B. i4,

1183).

Formation.— 1. Discovered by Dessaignes
(O. B. 47, 76) as a product of the slow oxidation
of malic acid by cold aqueous KjCr^O,.— 2. By the
action of alkalis or acids on cyano-acetic acid

(semi-nitrile of malonic acid) or cyano-acetic

ether (Kolbe, A. 131, 849 ; Hugo Mfiller, C. J. 17,

109).—3. By oxidation of allylene or propylene

with cold alkaline EMnO, (Berthelot, J. 1867,

835).—4. By boiling barbituric acid with potash
(Baeyer, A. 130, 143 ; Heintzel, A. 139, 129).--

6. By boiling mucobromio acid with baryta-water

(Jackson a. Hill).—6. From di-ohloro-acrylio

ether by treatment with Ag^O at 125°, and'

saponifying the product (WaUaoh 'a. Hunaeus,
A. 193, 25).— 7. By treating CBrj.CO.CH^.CBr,
with fuming HNO3 (Demole, B. 11, 1714).

Prepa/ration.—l. Fromethylic.or better from
potassic, chloro-acetate. Chloro-acetic acid

(100 g.) dissolved in water (200 g.) is neutralised

by K2OO3 (75 g.), mixed with KCy (70 g.), and
warmed. The reaction heats the liquid to boil-

ing and is soon over. KOH (100 g.) is now
added, and the liquid boiled as long as NHj
escapes. The liquid is then acidified with HCl,
evaporated to dryness, and the malonic acid ex-

tracted by ether (H. v. Miller, J.pr. [2] 19, 326
;

cf. Finkelstein, A. 133, 338).—2. Chloro-acetic

acid (100 pts.) is dissolved in twice its weight of

water, and neutralised with potassium carbonate

(75 pts.) To the solution is added 75 to 80 pts.

potassium cyanide (98 p.c), and the mixture
heated for two hours, with continual renewal

of the evaporated water. The remaining mass
is decomposed with concentrated potash. When
the odour of ammonia has disappeared the solu-

tion is neutralised with hydrochloric acid, and
ppd. as a calcium salt. This is decomposed with

the requisite quantity of oxaUc acid, the residue

extracted with ether, and the solution evaporated

(Conrad, A. 204, 121).—3. By dissolving chloro-

acetic acid (100 gms.) in double its weight of

water, saturating the solution with potassium
bicarbonate (110 gms.), adding potassium cyan-
ide (75 gms.), and warming on the water-bath.

At the end of the reaction double the volume of

concentrated hydrochloric acid is added and the
precipitation of potassium chloride renderedcom-
plete by passing in a current of HCl gas. The
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potassium and aimuonium chlorides are filtered

off, and the filtrate evaporated. The nearly dry
residue is taken up with ether, which on evapo-
ration yields pure malonio acid (70 gms.) (Bour-

goin, A. Oh. [5] 20, 271).^4. Chloro-aoetio ether

is boiled with pure KCy dissolved in 70 p.o. alco-

hol for 4 hours. The alcohol is distilled off, and
the residue mixed with dilute HCl andevaporated
to dryness. The oyano-aoetio ether is extracted

with ether and decomposed by fuming HClA.q at
100° (Petrieff, J. B. 10, 64 ; B. 7, 400).—5. In
like manner from bromo-aoetio ether (Franchi-
mont, B. 7, 216).

Properties.—Triclinio laminae or prisms. De-
composes a little over its melting-point into CO,
and acetic acid, but when heated under 10 mm.
pressure it may be sublimed. V. sol. water, al-

cohol, and ether. When heated with AcjO, ma-
lonio acid gives a reddish-yellow liquid with
greenish-yellow fluorescence:—-001 g. is suffi-

cient for this test (Kleemann, B. 19, 2030). A
small quantity of malonio acid treated with urea
and POClj yields a product which when evapo-
rated with nitric acid leaves a residue which
gives with ammonia the purple colour due to

murexide (Grimaux, C. B. 88, 85).

Beactions.—1. A solution of the free acid is

hardly affected by the passage of an electric cur-

rent. But the electrolysis of a concentrated al-

kaline solution gives off oxygen, CO, and CO, at

the positive pole, without any hydrocarbon (von
Miller; Bourgoin, A. Ch. [5] 20, 80; C. B. 90,

608).— 2. Malonio acid (5g.) heated with bromine
(10 0.0.) and water (12o.o.) for 18 hours at 120°

to 145° gives bromoform, tri-bromo-acetic acid,

COj, and HBr (Bourgoin, Bl [2] 34, 215).— 3.

BCNO, (S.G. 1-53) in the cold gives oft CO,
(2 mols.) (Franohimont, B. T. C. 3, 422).—4.
FClf gives malonyl chloride and a compound
CgHjClOe, crystallising in needles [122°], decom-
posed by water and alcohol with evolution of

COj (B^hal a. Augur, Bl. [2] 50, 631).—5. Ma-
lonio acid (Ipt.), NaOAo (Ipt.), andAcjO (3pt3.)

at 100° forms a brownish-yellow acid 0„HjOj.
The sodium salt CnHjNaOs is v. sol. water, al-

kalis, and cone. HjSO,, m. sol. HOAc. Its solu-

tions exhibit fluorescence, but on heating CO, is

evolved and the fluorescence disappears. An
acetic acid solution of the salt C,,HgNaO, boiled

with a solution of phenyl-hydrazine acetate

forms CO2, NaOAc, and C,„H,Oj(N.NHPh)j, a
substance insol. water and ether, v. sol. alcohol

and HOAo, forming a green solution in cone.

H2S04, and melting with decomposition about
180" (Kleemann, B. 19, 2030).—6. Benzoic alde-

hyde and HOAc forms benzylidene-malonic acid

C„H5.CH:C(C02H)2.—7. Propiomc aldehyde and
HOAo gives CH3.CH,.CH:CH.C02H (Komnenos,
A. 218, 168).—8. o-Oxy-benzoic aldehyde and
HOAc at 100° forms coumarin-carboxylio acid

(vol. ii. p. 269).—^9. Cinnamic aldehyde and
HOAc at 100° givesphenyl-butineue dicarboxylic

acid C„H5.CH:CH.CH:C(00jH)j (Stuart, 0. /.

49, 366).—10. Heated with 2)Ae?i^J thiocarbimide
it gives acetanilide and the dianUide of malonic
acid (Moine, Ann. Chim. Farm. [4] 4, 201^.

Salts.—The salts, with the exception of

(hose of the alkali metals, are sparingly soluble
in water, more soluble in dilute malonic acid,

HOAc, or nitric acid (Pinkelstein, A. 133, 338).

—N»HA"Jaq: well-defined crystals (F.).—

NaHA" aq : trimetrie prisms (Shadwell, J, 1881,

69&).—Na.A"aq (Mulder, Bl. [2] 29, 532; ef.

Massol, C'.B. 107, 393).—KHA" ^aq : prisms.—
KHA" : monoolinio prisms (Haushofer, J. 1881,

699).—KaA"2aq: deliquescent monoolinio crys-

tals. Gives COj and hydrogen on electrolysis

(H. von Miller).—KjA" aq : monoolinio prisms

(H.).—NHjHA": very deliquescent crystals.

Heat of formation from solid malonio acid and
NH, : 22,780 (Massol, 0. B. 108, 1060).—
(NHJjA": very deliquescent needles. Heat of

formation from solid malonic acid and HH,

:

41,015.—BaA'' 2aq : bulky flocculent pp. gradu-

ally becoming crystalline. Crystallises from
water in long slender needles. At 100° it loses

aq, and when heated in a current of hydrogen
at 140° it becomes anhydrous. BaA" aq is not

dehydrated by heating in air at 150° (Pinner a.

Bischofl, A. 179, 84). S. -14 at 0°; -20 at 18°;

•32 at 70° (Miozynsky, M. 7, 261). Heat of so-

lution: -3830 (Massol, 0. B. 109, 29).—
CaA"2aq: monoolinio needles (from water).

Ppd. in gelatinous form on adding CaClj to a

solution of ammonium malonate. S. '3 at 0°

;

•37 at 20° ; -47 at 72° (Miczynski). According
to Massol (C. B. 108, 813) this salt separates in

small brilliant scales on slow evaporation of its

solution at 35°.—OaA" 4aq : silky needles. Ob-
tained by slow evaporation at 15° (Massol). V.

si. sol. water. May be dehydrated in a current

of hydrogen at 135°.—SrA": small brilliant

scales (Ossipoff, 0. B. 108, 815).—MgA" 2aq,

MgA" aq, and MgA" |aq are described by Finkel-

stein as crystalline powders.— ZnA" 2aq : mono-
clinic crystals.—MnA" 2aq : trimetrie prisms.

—

CoA" 2aq : monoolinio crystals (Haushofer).

—

NiA'' 2aq : bluish-green powder.-^CdA" : deli-

quescent.—CdA" 4aq : monoolinio crystals.

—

CdA" 12aq : triclinio (Haushofer, /. 1882, 362).

—PbA" : crystalline powder, sol. HOAo.

—

CuA" 3aq : blue triclinio crystals (H.).—CujOA":
bluish-green pp.

—

XgjL" : crystalline pp., not
blackened by boiling water.—Ethylamine
salt NEtHaHA": gives at 180° water and the

CH.CO
ethylimide of fumario acid

||
^NEt,

CH.CO
whence concentrated caustic potash solution

forms NHEt.CO.CH:CH.CO^ [126°] (Piutti,

C. C. 1888, 1529).

Methyl ether U&^k" (181-5° cor.), S.G.

if 1-1603
; II 1-1511 (Perkin, C. J. 45, 509)

;

a 1-1753 (W.). M. M. 5-28 at 17°- S.V. 137-6

(Wiens, A. 253, 297). From silver malonate and
Mel (Osterland, B. 7, 1286). Oil, sol. alcohol

and ether.

Mono-ethyletherCO^i.CB.pCO^'Wh%n.
alcoholic KOH (1 mol.) is added to alcoholic ma-
lonio ether the liquid forms a crystalline pulp of

COjEt.OHj.COjK composed of needles (Van't
Hoff, B. 7, 1571; Freund, B. 17, 780). PClj
converts it into COjEt.CHj.COOl (170°_180°).

Ethyl ether CH2(C02Et)j. (198° cor.) (Per-

kin, C. J. 45, 508) ; % 1-0761 (Wiens). S.G. U
1-0610

; 11 1-0525. M. M. 7-41 at 14°. S.H. -439

at 0°; -45 between 10-6° and 822° (E. Sohiff,

Zeit. Ph/ys. Chem. 1, 376 ; Q. 16, 454). S.V.
185-1 (Wiens, A. 253, 297).

Prepa/raUon.—1. Calcium malonate is boiled
with HjSO, and 4 times the theoretical quantity
of alcohol for 24 hours (Conrad, B. 12, 749).—
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8. Chloro-acetic acid (250 g.) is d^^solved in water
(500 g.) and KjCO, (187 g.); KCy (175 g.) ia

added, and the whole heated on a sand-bath until
the reaction begins. The product is evaporated
until its temperature is 135°, and is then allowed
to cool.

_
When cold it is treated with two-thirds

of its weight of alcohol and gaseous HOI is passed
in. The product ia poured into iced water, ex-

tracted with ether, dried over CaCl,, and distilled

(Venable a. Olaisen, A. 218, 131) . Tricarballylic

ether (287°) is obtained as a by-product (Dau-
michen, C. C. 1888, 1347).

Beactions.—1. Water at 150° gives COj and
acetic ether (Hjelt, B. 13, 1949).—2. Boiling with
m-amido-bemoia acid and a little alcohol forms
CH2(CO.NH.ObH<.C02H)2, a powder which will

not melt and is insol. water, hardly sol. boiling

alcohol, sol. dilute NH,Aq, and dissolves without
change in cone. H^SOj (Sohiff, A. 232, 143 ; B.
17, 403 ; <?. 15, 534). The intermediate com-
pound C0jBt.CH2.00.NH.CjH<.CO2H [173°] is

also formed at the same time.—3. Chlorine forms
chloro-malonio ether.—4. Cautious treatment
with rUtric acid (5 pts. of S.G. 1'5) gives nitro-

malonio ether (Franchimont a. Klobbie, B. T. C.

8, 283).—5. According to Lang (B. 19, 2937) zinc

methyl or zinc ethyl act in the cold, forming
phloroglucin tricarboxylic ether, methane, and
ethane.—6. When a mixture of malonic ether

(1 mol.) and £tl (2 mols.) is heated with zinc

there is formed ethane and ethyl-maJouic ether

(90 p.c. of the theoretical amount) (Daimler, B.
20, 203). When malonic ether (20 g.), EtI
(100 g.), and granulated zinc are heated with in-

verted condenser at 100° there is formed di-ethyl-

malonic ether (Joulowsky, J. pr. [2] 39, 446).

—

7. With allyl iodide and zinc there is formed
di-allyl-malonic ether and propylene (Matv^efi,

J.pr. 39, 452).—8. When malonic ether (2 mols.)

is treated with glyoxal (1 mol.) and zinc chlor-

ide it forms di-oxy-bntane tetracarboxylic ether

(COjEt)2CH.CH(OH).CH(OH).OH(C02Et),(Polo-
nowsky, A. 246, 1).—9. With benzoic aldehyde
and HGl it forms benzylidene-malonic ether

C^5.CH:C(COjEt)2 (Claisen a. Cremer, A. 218,

129).—10. Fti/rfuraldehyde and acetic anhy-
dride give furfuryl-methenyl-malonio ether

C^H30.CH:C(C0.^t)2 which boils with slight de-

composition at 293°, and gives on saponification

the acid ether 0,H30.CH:C(COjH)(002Et)
[102-5°], and finally the acid CiH30.CH:C(00jH)j
[187°] , whichmay be reduced bysodium-amalgam
to C4HaO.CBL,.CH(C02H)j [125°] (Marckwald, B.
21, 1081).—11. 4Zd6%c?«formsOH3.CH:C(COjEt)2
and 0H3.CH{CH(002Bt)2-}j (Komnenog. A. 218,

146).—12. IXazobenzene chloride forms benzene-

azo-malonio acid, identical with the phenyl hy-

drazide of mesoxalio acid (E. Meyer, B. 21, 118).

Sodium -malonic ether 0HNa(C0jEt)2.
Formed, with evolution of hydrogen,by dissolving

sodium in malonic ether. The reaction is stopped

by the crust of the sodium compound which
forms on the surface of the metal ; but this may
be removed by adding alcohol (2 vols.) which
first forms NaOEt, and this then reacts with the

malonic ether. The sodium-malonio ether crys-

tallises oh cooling, and may be freed from alcohol

by heating to 150° in a current of hydrogen

(Conrad, B. 12, 750). If, however, it be required

merely for synthetical purposes the presence of

alcohol is for the most part not injuiious, and

the mixture of malonic etherand alcoholic KaOEt
may be used at once. This reacts upon organic
halogen compounds thus :

—

CHNa/cOjEt)^ -f XI= OHX(COjEt), -i- Nal,
the reaction being energetic at first but often

requiring heat to. finish it. If the substances are

mixed in the right proportion the end of the re-

action is recognised by the solution becoming
neutral. Water is then added, and if X is a
hydrocarbon radicle, CSX{00i^t)i separates as
an oil, which may be purified by fractional dis-

tillation. The resulting CHX(C02Et)j still con-
tains hydrogen displaceable by sodium, and if it

be mixed with alcoholic NAOEt and another
halogen compound, say YI, the reaction

CNaX(C0jEt)2 M- YI= Nal + CXY(C02Et)j
takes place (Conrad a. Bischoff, A. 204, 121).

When the substituted malonic ethers are saponi-
fied acids are obtained, which at 150° or 160°

give off CO2 and leave derivatives of acetic ao>d

:

CHX(COjH)j = CO2 + CH^X-COjH
CXY(G02H)2= COj + CHXY.COjH.

Hence malonic ether may be used, like aceto-

acetic ether, to effect the synthesis of organio
acids of the general formula CXYH.CO^H where
X and Y may be alkyls, groups like GKj-COsEt,
or other radicles; When it is , desired to pre-

pare a di-alkyl-malonic ether it is not necessary
to perform the operation in two stages, for the
proper quantity of NaOEt (2 mols.) may be added
all at once, and then the alkyl iodide (2 mols.).

By the action of AcCl on sodio-malouic ether in

ethereal solution it may be converted into aoetyl-

malonic ether (120° at 17 mm.), which is soluble

in KOHAq; the yield is 55 p.c. of its weight.

This etherforms an oximand aphenyl-hydrazide.
and therefore appears to be OHs.OO.CH(C02Et)2.
When sodio-aceto-acetic ether is acted upon by
chloroformic etherCICOjEt thesame ketonic ether
CHs.CO.0H(CO2Et)2 should be formed ; but the
product is found to be insol. cone. EOHAq, and
to boil at a higher temperature (127° at 17 nam.).

It is decomposed by cold dilute KOH, and gives

CO2 and alcohol. The latter compound would
therefore appear to be CH3.C(OC02Bt):CH.COjEt
(Michael, Am. 10, 158 ; J. pr. [2] 37, 473 ; c/.

Lange, B. 20, 1325).

Beactions.—1. Btl gives ethyl-malonic ether.

2. Benzyl chloride gives mono- and di- benzyl-

malonic ether and regenerated malonic ether
(BisohofE a. Siebert, A. 239, 94).—3. Malonio
ether (32 g.), sodium (9-2 g.), dry alcohol (200 g.)

and chloroform (12 g.) react thus (Conrad a.

Guthzeit, A. 222, 250). 2CNa2(COjEt)2-fCHOl3
= 3NaCl+ CNa(C02Et)2.CH:C(C02Et)j forming
sodium di-oarboxy-glutaconic ether {q. «.).

—

4. Tri/methylene bromide reacts with formation of

(CO2Bt)2.0<^|[p>CHj (Perkin, jun., 0. /. 51,

1, 702, 820).—5. NaOEt, aUyl iodide, and iso-

butyl iodide gives an acid C,|,H„04 instead of

allyl-isobutyl-malonic acid.—6. Chloro-formio
ether ClCOjBt forms methane tricarboxylic ether
CH(C02Et), (Conrad a. Bischoff, A. 214, 31;
Claisen, B. 21, 3567).—7. Tri-bromo-di-niiro-
benzenedissolved in ether reacts with formation of

CABr(N0j)jCH(C0jBt), [76°], although bromo-
benzene does not react (Jackson a. Kobinson, B.
21, 2034).—8. PhthaVyl chloride (1 mol.) added
to sodium-malonic ether (2 mols.) dissolved in
ether forma phthalyl-malonio ether C,^,|0,
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[76°], phthalyl-dimalonio ether Oj.H2aO,„ [48-5°],

and ' phthaloxyl-dimalonio ' ether O^^^fii
116-5°] (WisUoenns, A. 242, 23).—9. Treat-

ment with the chloride of mono-ethj,l pMhalate
COjEt.CgH^.COGl dissolved in benzene forms
(00jEt.OjH4.C0)jC(COjEt)j [above 180°] (Zelin-

Bky, B. 20, 1012).—10. In alcoholic solution

it is probably converted by carbonic acid gas into

(C02Et)2CH.C02Na (Michael, J.pr. [2] 35, 453).—
11. Carbon disulphide added to an alcoholic solu-

tion of sodium-malonio ether gives yellow plates

of (COjEt)jONa.CS2Na.-12. SO3 acts according

to the equation SO3 + CHNa(C02Et)2+ HOEt
= CH,(C0jEt)2 + NaO.SO.OEt.—13. iJcsoroin dis-
solved in alcoholic sodium malonio ether gives

a greenish-blue fluorescence, when after a few
days the liquid is poured into water and acidified

a small pp. of needles of a condensation product

CnHgOj [191°] is got. A little above its melting-

point it is split up into COj and (J3).methyl-um-

belliferone of which it is probably the oarboxylic

acid (Michael, J. pr. [2] 37, 469).—14. Sulphur
dissolves in alcoholic sodium-malonic ether, and
at 100° crystals separate. From these, acids

liberate a stinking oil (thiotartronio ether?).

—

15. With alcohol and cinnamic ether at 100°

it forms GisB^fie (305°-310°). It is probably

Ph.CH(CHNa.C0JEt).CH(C02Et).C0.,Et, for on
saponifying and heating the resulting acid,

phenyl-glutario acid CO2H.CH2.CHPh.CH2.CO2H
is got (Michael, J.pr. [2] 35, 349).—16. Phenyl
eyanate PhNCO acts violently upon an alcoholic

solution of sodium-malonic ether with formation

of (C02Bt)2CH.CONHPh [124°] and the salt of

an acid C.jHpNOj [172°] (Michael, J.pr. [2] 35,

452).— 17. Phenyl thio-carbimide forms crys-

talline OnHijNaSNOj, whence acids separata

NHPh.CS.CH(C0jEt)2 [60°] (Michael, Am.
9, 124).—18. Drea dissolves in malonic ether and

rhombic prisms of CHNa<^QQ~-]j^-g-^CO sepa-

rate, whence acids liberate barbituric acid

(Michael, J.^. [2] 35,456).—19. Thio-urea gi-vea

similarly flat plates of sodium thio-barbiturate

CHNa<^PQ~S5^CS, whence acids liberate

thiobarbiturio acid, which crystallises in six-

sided plates from water.—20. Acetamide forms
crystalline C,04N2Na2Hg, the reaction which
occurs being 2CHNa(C02Et)2-l-2CH,.CO.NH2
= CjO^NajNjH, + CH2(C02Et)2 + 2H0Et.—
21. CSCI2 forms CS:C(C02Et)2, which crystallises

in flesh-coloured needles [178°] (Bergreen, B.21,
337).- 22. lodme forms (C0jEt)jCH:CH(C02Et).
23. Di-bromo-male1c ether yields ' di-malonyl-

maleio' ether [75°], whence by saponification

the corresponding acid CuHjOij [148°] may be

obtained. This acid, the formula of which is

(C02H)2CH.C(C02H):C(C02H).CH(CO,H)2, may
be better called butylene hexa-carboxylic acid.

It crystallises in plates, v. sol. water, and
forms the salts, NajA'' lOaq and Ag^A"', and
the ethers MesA" [129°] and Et„A" [75°] (Pum,
M. 9, 4S0). When the acid is heated it splits

up intO' CO2 and butylene tetraoarboxylic acid

C02H.CH2C(C02H):C(C02H) .CHjCOjH. [176°].

24. Dry cyanogen chloride forms cyano-malonio
ether (Haller, A. Ch. [6] 16, 419).

Di-sodium -malonic ether
CNa2(C02Et)2. Obtained by ppg. malonio ether

(1 mol.) with HaOEt (2 mols.) (Bischof a. Baoh,

B. 17, 2782). Y^iy unstable. Iodine eonTeita

it into (COsEt)2C:C(00.,Et)2.

Ethyl propyl ether EtPrA". (211°).

S.G. g 1-0498. S.V. 207-8 (Wiens, A. 253, 297).

Propyl ether Fr^". (228°). S.G.g 1-0271.

S.V. 234-6 (Wiens, A. 253, 297). S.H. (from
11-6° to 82-3°) -453 (E. Sohiff, 0. 17, 286).

Butyl ether (0,11,)^". (251-5°). S.G. g
1-0049. S.V. 269-1 (Wiens, A. 253, 297).

Chloride CH2(C0C1)2. (58° at 27 mm.).
From malonio acid and CSCI2 heated above 100°

(B6hala. Auger,J3i.[2]50, 594). Liquid. Smells
slightly like chloral.

Amide CHjjCONHj,)^. [170°] (Van't HofE,

Ar. merl. 10, 274). S. 8-3 at 8° (Henry, Bl.

[2] 43, 618). From malonio ether (50 o.c.) by
shaking with strong aqueous NH, (150 c.c.)

(Osterland, B. 7, 1286 ; Freund, B. 17, 133). The
yield, in 2 days, is 75 p.o._ Silky needles (from

dilute alcohol), insol. alcohol and ether. Boiling

aqueous NH, converts it into ammonium ma-

lonamate. Salt.—CH2<;^Q^2>^g = '^^^^^

amorphous powder, insol. alcohol and ether, si.

sol. hot water, v. sol. HClAq (Freund).

Di-methyl.amideCE^(CO.'iS.'RMs)^. [128°]

(F.); [125°] (Henry); [136°] (Franohimont,
B. T. C. 4, 199). Formed by the action of

methylamiue on malonic ether (Freund, B. 17,

133). Small flat needles. V. e. sol. water and
alcohol, si. sol. ether. Fuming HNO, converts
it into CH2(0O.N(NO2)Me)2 [150°].

Di-ethyl-amide CH2(00.NHEt)2. [149°].

Six-sided tables (Wallach a. Eamenski, B. 14,

170).

Ethylene diamideCU^^^Q'^^^OJB.t.

Formed by heating malonio ether ormalonamide
with ethylene-diamine (Freund, B. 17, 137).
Crystalline solid. V. sol. water, nearly insol.

alcohol.

Amide-anilide CONHj.OHj.CONHPh.
[163°]. Obtained by heating malonamide with
1 mol. of aniline for } hour at 200°-220° (Freund,
B. 17, 135). Fine white felted needles. Sol.

hot water and alcohol.

Mono -an Hide COaH.CHj.CO.NHPh.
Phenyl-malonamic acid. MalonaniUo acid.

Malonphenylamic acid. [132°]. Formed by
boiling the amide-anilide with milk of lime
(Freund, B. 17, 135). Formed also by heating
sodium acetyl-phenyl-carbamateOBHsNAo.COjNa
for 5 or 6 hours at 130°-140° under pressure
(Seifert, JB. 18, 1359), and by heating malonio
acid (1 mol.) with aniline (1 mol.) at 105° (Bug-
heimer, B. 17, 737). Large colourless monoolinio
crystals, or slender needles. At its melting-
point it breaks up quantitatively into COj and
acetanilide. — A'Ag: small white needles.

—

A'jCa 4^aq : large needles.

Ethyl ether of the mono-anilid*
C02Et.CH2.CONHPh. [39°]. From aniline and
COjjEt.CHj.COCl, both dissolved in benzene
(Eiigheimer a. Hoffmann, B. 17, 739). Crystals
(from ether-ligroin). Insol. water and ligroin,

V. e. sol. alcohol and benzene.
Anilide CH2(C0NHPh)j. [223°]. Ob-

tained by boiling malonic ether or malonamide
with aniline (Freund, B. 17, 134). White
needles. Insol. water and ether, e. 80I. hot
alcohol.
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Tri'bromo-anilide
0H3(CO.NH.O„H,Br,),. [146°]. White silky
needles, b1. sol. alcohol, insol. water (Freund, B.
17,780).

Methyl-anilide CH2(OO.NMePh)2. [109°].
Obtained by boiling malonic ether with an excess
of methyl-aniline (Freund, B. 17, 137). Colour-
less trimetrio prisms. Y. sol. alcohol.

Mono-o-toluide
[2:1] CHj.0„H<.NH.C0.CHj.C02H. o-ToVyl-ma-
lonamic acid. Colourless needles, v. sol. water
and alcohol. Melts about 140', giving ofE OO^.

—

CaA'2 3aq : small needles, m. sol. water.—
BaA'^aq: needles, v. sol. water.—CuA'2 2aq:
prisma (Eugheimer a. Hoffmann, B. 18, 2971).

Ethyl ether of the o-toluide'EtA.', [74°].

Long needles, sol. ether and ligroin.

Mono-m-toluide
[3:l]OH,.C.H^.NH.CO.CHj.C03H. [101°].

Mono-p-toluide
[4:l]CHa.OsH,.NH.CO.CH2.C02H. Obtained by
heating malonic acid withp-toluidine (Eugheimer
a. HofEmann, B. 17, 740; 18, 2971). Long
colourless needles, sol. water, alcohol, ether, and
chloroform. At 150° it gives off CO^. PCI5
converts it into tri-chloro-methyl-quinoline
[134°].—CaA'2 4Jaq : long needles, m. sol. water.

—BaA'2 5aq : needles.—AgA' : cheesy white pp.
or needles, si. sol. water.—CuA'^ 2aq: minute
needles, si. sol. hot water.—ZnA'^: glistening

plates, m. sol. water.

Ethyl ether of the p-Toluide. EtA':
plates, V. sol. alcohol.

Mono-phenyl hydrazide
PhN2H2.CO.CH2.CO2H. [154°]. Formed from
malonic acid and aqueous phenyl-hydrazine
acetate at 100° (Fischer a. Passmore, B. 22, 2734).

Needles, v. sol. water. Its phenyl-hydrazine salt

PhN2H2.CO.CH2.C02N2H4Ph is converted at 200°

into CH2<;^(-,Q^N2HPh, crystallising in white

needles, [128°], v. sol. alcohol.

Di-phenyl dihydraside
CH2(CO.N2H2Ph)2. [187°]. From malonic ether

or the amide of malonic acid and phenyl-hydraz-
ine at 200° (Freund a. Goldsmith, B. 21, 1241).
Plates (from dilute alcohol). With COCl^ it

gives C„H,2N40j, which crystallises from HOAc
in lamina [205°].

Semi-nitrile CO2H.CH2.CN v. Cyano-
ACETIO ACID.

Nitrite CH2(CN)2. Methylene cyanide.
[30°]. (219°) (H.) ; (223°) (Berthelot a. Petit,

A. Gh. [6] 17, 131). H.F. -43200. Obtained
by heating cyano-aoetamide ON.CH2.CONH2
with P2O5 (Henry, O. B. 102, 1S94, 1481). White
solid. Appears to be polymerised by prolonged
action of heat. Sol. water, v. sol. alcohol and
ether. Burns with a purple-edged flame. Cone.
HClAq dissolves it with evolution of heat and
formation of malonic acid. HClAq at 150° in

sealed tubes forms CO, and chloro-acetio acid.

With ammoniacal AgNOj it gives a white pp.
CAg2(CN)j (?), which explodes when heated.

References.—Amido-, Bbomo-, Chloeo-,

Cyano-, N1TB0-, Methyii-, Ethyl-, PkopyIi-,

Meihyl-ethtIi-, and Benzyi- Malonio acid.

MALONTL-TTBEA v. Babbitukio acid.

Isomalonylurea C0<^2;q^C.0H 10

formed, together with amido-uraeil, by reducing

nitro-uracil (Behrend, ^. 229, 39; B. 21, 999).

It ia converted by bromine into an acid isomeric

with dialurio acid. The acetyl derivative

C4H5N203Ao crystallises from hot water in

prisms.
UAIOiroXYL-AMIDO-BENZENE v. Cabb-

OXY-PHENYIi-MALONAMIO ACID.

MALTOBIONIC ACID OijHjjO.j. Formed by
oxidising maltose (1 pt.) by bromine (1 pt.) in
water (7 pts.) (B. Fischer a. Meyer, B. 22, 1941).

Almost colourless syrup. V. sol. water, si. sol.

alcohol, insol. ether. It reduces Fehling's solu-

tion. By heating with dilute sulphuric acid it

is split up into dextrose and gluconic acid.

Salt.—CaA'jt hard shining mass,* v. sol.

water.

MALTONIC ACID. Identical with GLnooNio
ACID (q.v.)

MALTOSE V. SuGAB.
UALTL TTBEIDE, so-called, v. Ubamido-

StlCOINIO ACID.

MABTDELAMIDINE CsH,„N20 i.e.

CeH5.CH(0H).C(NH2):NH. [110°]. From the

hydrochloride of mandelio imido-ether and alco-

holic NH3 (Beyer, J. pr. [2] 31, 387). Needles,

V. sol. water and alcohol, si. sol. ether. Very
unstable.—B'HCl. [214°]. Prisms (from cold

water).
MA^DEIAKIDOZIM 0,H,oN202 i.e.

Oj,.Hi.CH(OH).C(NH2):NOH. [159°]. From the
nitrile of mandelic acid and hydroxylamine (base)

(Tiemann, B. 17, 126). Crystals (from alcohol).

Insol. benzene, si. sol. cold, v. sol. hot, water.

V. e. sol. aqueous acids and alkalis. FeCl,
colours its aqueous solution blood-red. It does
not reduce Fehling's solution.

Reactions.—1. The hydrochloride, mixed
with cone, aqueous potassium cyanate forms
0„H5.0H(OH).C(NOH).NH.CO.NH2 [127°].—
2. Phenyl cyanate forms the coriespondiag
Ph.CH(OH).C(NOH).NH.CO.NHPh [165°].—

3. Excess of AcCl, or a mixture of AC2O and

NaOAo forms CeH5.GH(0Ac)C<^^j^°^0.CH,

[52°].—4. COClj, added to its benzene solution,

forms (C„H5.CH(0H).C(NH2):N.0)2C0 [131°].—
5. Chloroformic ether, ClCOjEt, gives the com-
pound CA.CH(OH).C(NH2):N.O.C02Et [107°].

Salts.—NaA' : needles.—HA'HCl (Gross, B.
18, 1074).

Ethyl ether l&tA.'. [89°]. Slender needles;

si. sol. cold water. With phenyl cyanate it forma
Ph.CH(OH).0(NOEt).NH.CO.NHPh [119°].

Benzyl ether C^UfiB^'. [103°]. From
mandelamidoxim, NaOEt, and benzyl chloride

(Gross, B. 18, 1080).
_
Needles.

Acetyl derivative
C„H5.0H(OH).C(NH2):NOAc. [140°]. From
mandelamidoxim and AC2O. Crystals (from

alcohol). Insol. cold water ; sol. alcohol, ether,

and benzene. With water at 100° it forma

CaH,.CH(OH).C<^°>C.OH, [65°].

Di-acetyl derivative
0„H5.CH(OAc).C(NH2):NOAc. [113°]. From
mandelamidoxim and a slight excess of AcCl.
Lamina (from alcohol).

Benzoyl derivative
C.H,.CH(0H).C(NH2):N0Bz. [149°]. From
maudelamidosim and BzCl (1 mol.). With
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AcCl it gives C,H5.CH(OAo).C(NHj,):NOBz [165»]

(Gross).

MANDELIC ACID 0,B.fi> i-e.

0,H5.CH(OH).002H. Phenyl - glycolUc acid.

Oxy-phenyl-acetic acid. Mol. w. 152. [115°]

(Mmier, Ar. Ph. [3] 2, 385) ; [118°] (Claisen, B.

10, 847 ; Lewkovitch, B. 16, 1568). S.G. * 1-361

(Schroder, B. 12, 1612). S. 16 at 20°. Heat of
solution: — SIOO. Heat of neutralisation by
NaOH : + 13860 (Berthelot, A. Ch. [6] 7, 185).

Formation.—1. Discovered by Winokler {A.

18, 310),who obtained it by heating bitter almond
water with HCl, the benzoic aldehyde reacting

with the HCy present (Liebig, A. 18, 319).—2. By
neating amygdalin with fuming HClAq (Wohler,

^..66, 238).—3. By boiling the compound of benz-

oic aldehyde with KHSO3 for several hours with
KCy and alcohol. The nitrile 0„H5.CH(0H).CN
thus formed is saponified by dilute HClAq (0.

Miiller, B. 4, 980).—4. By reducing phenyl,

glyoxylic acid CjHj.CO.GOjH with sodium-
amalgam (Schwebel, B. 10, 2045).— 5. From
di-bromo-acetophenone C|jH5.C0.CHBr2 by boil-

ing with dilute KOHAq (1:20), the compound
CbH5.C0.CH(0H)2 being a theoretical inter-

mediate product (Engler a. Wohrle, B. 20,

2202).—6. In small quantity, by boiling pseudo-
phenyl-hydantoin with baryta (Pinner, B. 21,

2327).—7. By ' boiling o-ohloro-phenyl-acetio

acid with alkalis (Spiegel, B. 14, 239).

Preparation.— Benzoic aldehyde (100 g.),

water (3500 c.c), fuming HOlAq (200 g.), and 4
times the calculated quantity of hydrogen cyanide

are boiled for 36 hours. The product is evapo-

rated at 100°, the residue extracted with ether,

the extract evaporated, and the mandelic acid

left recrystallised from water (WaUach, A. 193,

38 ; cf. Streoker, A. 75, 27).

Properties.—^Large trimetric crystals ; v. sol.

water, alcohol, and ether. Inactive to light. By
crystallisation of the cinohonine salt it can be

separated into equal quantities of the dextro-

and IsBvorotatory acids. If Penicillium glaucum
is grown in it the Itevorotatory acid is destroyed,

leaving the dextrorotatory (Lewkowitsch, B. 16,

1568).

Beaciions.—1. KMnO, andEOH convert it, in

the cold, into phenyl-glyoxylio acid (B. Meyer a.

A. Baur, A. 220, 39).—2. Dry disUllaUon yields

benzoic aldehyde.—3. Boiling with MnOj and
HjSO^ yields benzoic aldehyde and COj.—4. Fum-
ing HBrAq converts it slowly in the cold,- quickly

at 125°, into o-bromo-phenyl-acetic acid, whence
alcoholic NaOEt forms the ethyl derivative of

mandelic acid (Glaser a. Eadziszewsky, Z. [2] 4,

140).—5. Fuming HClAq at 140° gives o-chloro-

phenyl-acetic acid.—6. Phosphorus and HI re-

duce it to phenyl-aoetio acid.—7. When taken

Internally it passes unaltered into the urine

(Sohotten, H. 8, 68).—8. Cannot be nitrated.

Cone. NHO3 forms benzoic aldehyde (Liebig, A.

18, 321), dilute HNO3 forms phenyl-glyoxylio

acid (Zinoke a. Hannaus, B. 10, 1488).—9. Dilute

HjSO, in sealed tubes at 130° converts man-
delic acid nearly quantitatively into benzoic alde-

hyde and formic acid (Biedermann, B. 19, 638).

10. Chloral at 120° forms

CACH<°5;^>CH.cci,

which forms large transparent crystals [83°];

insol. water, sol. alcohol and chloroform (Wal-

lach, A. 193, 1).—11. Phenyl-hydrazine form; a

compound [182°], crystallising in needles and
almost insol. boiling water (Beissert a. Eayser,

B. 22, 2928).
Salts.—The ammonium and potassium

salts are very soluble and difficult to crystallise.

The Ba salt forms small needles. S. 8 at 24°

;

16 at 100° (Zinin, Z. 1868, 710). The lead salt

is a crystaJUne powder, scarcely sol. water.

—

CuA'j (dried at 100°).—AgA' : crystalline pp.
May be crystallised from water.

Methyl ether yieli.'. [48°]. Small laminss
(from benzene-ligroin) (Zincke a. Breuer, B. 13,

Ethyl ether Ph.CH(OH)COjBt. (254°).

Formed by the action of water on the hydro-
chloride of mandelic imido-ether ({.v.). Solidi-

fies in a freezing mixture, but is liquid at

ordinary temperatures (Beyer, J. pr. [2] 31, 389).

But Naquet and Luguinin (A. 139, 300), who
prepared it from silver mandelate and EtI, say
it melts at 75°.

Methyl derivative Ph.CH(0Me)C02H.
[72°]. Formed from Ph.CHCl.CO^Me, MeOH,
and NaOMe (E. Meyer a. H. Boner, A. 220, 44

;

B. 14, 2392). Needles grouped concentrically

(on solidifying) or thick tables (from light petro-

leum). Y. sol. alcohol or ether, si. sol. cold

water or cold petroleum. EOH and EMuO^
forms phenyl-glyoxylic acid.

Salts.— NaA'2aq.— BaA'2 2aq.— CaA',.—
0uA'2 2aq.—AgA'.

Methyl ether of the methyl derivative
Ph.CH(0Me).002Me. (246° cor.).

Ethyl derivative CBH5.CH(0Et).C0ja.
From 03H5.CHBr.CO^ and alcoholic EOEt.
Viscid mass.—AgA' : pulverulent pp.

Phenyl derivative Ph.OH(OPh).CO^.
[108°]. From methyl o-chloro-phenyl-acetate
and sodium phenate (B. Meyer a. H. Boner, A,
220, 51). Badiating groups of slender needles

(from water). V. si. sol. cold water, v. e. sol.

alcohol or ether. EOH and EMnO, convert it

into phenyl-glyoxylic acid. HNO, forms picric

acidand benzoic aldehyde.—NaA'jSaq.—CuA'j.

—

AgA'.
Acetyl derivative of the ethyl ether

C,H5.CH(OAc).C02Bt. [74°]. From mandelic
acid by successive treatment with AcOl and
alcohol (Naquet a. Luguinin, ^..139, 302). Slender
needles (from ether). Insol. water, v. sol. alcohol

and ether.

Amide CeH5.CH(0H).C0NHj. [132°]. S.

3 at 24°. S. (boiling 93 p.c. alcohol) 100 (Z.).

Formed, together with benzoic aldehyde, by
heating the compound (0jH5.CH0)jCNH with
water or alcohol at 180° (Zinin, Z. [2] 4, 709).

Formed also by allowing a mixture of the nitrile

with fuming HClAq to stand in the cold (Tie-

mann a. Friedlander, B. 14, 1967). Likewise
obtained.by the action of NH3 on mandelic ether,

and by heating mandelic imido-ether (C. Beyer,
J.pr. [2] 31, 386). Prismatic needles or plates.

Sol. hot, si. sol. cold, water ; si. sol. ether, v. sol.

alcohol. Decomposed by acids and alkalis with
production of mandelic acid. A polymeride (?)

melts at 190°.

Nitrile 0,H5CH(0H).CN. [-10°]. S.G.
1'124. Obtained by adding fuming HClAq to a
mixture of benzoic aldehyde and ECy (Spiegel,

B. 14, 239 ; V51kel, A. 52, 361). Oil ; sol. aloo-
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hoi and ether. Bissolved in ether, mixed with
alcohol (1 equivalent), and treated with HCl gas
it forms C,Hs.CH(OH).0(OEt):NH,HCl [125°].

This is decomposed hy water, forming HH^Cl
and mandelio ether (Beyer, J, pr. [2] 28, 190).

At 170° mandelonitrile splits up into benzoic
aldehyde and HGy. Boiling aqneons HOI gives

NH^Cl ^d mandelio acid. Fuming HClAq forma
the amide in the cold, but on heating it gives

a-ohloro-phenyl-acetic acid. NH, in the cold

forms C„H5.CH(NHJ.CN. Methylamine yields

OsH|i.OH(NHMe).ON. Phenyl-hydrazine pro-

duces the phenyl-bydrazide of benzoic aldehyde
(Eeissert, B. 17, 1451).

((2e!);tro)-Mandelic acid [133° cor.]. [a]o at
20° = + 156. Prepared by converting inactive

mandelio acid into the oinchonine salt and add-
ing a crystal of cincbonine dextro-mandelate to

the aqueous solution when the dextro- salt crys-

tallises out, leaving the IsBvo- salt in solution. It

can be also obtained by growing PenicUlium
glaucum in the inactive acid, which destroys

the lievorotatory acid, leaving the dextrorotatory

(Lewkowitsch, B. 16, 1568). Besembles the lasvo-

acid, having the same solubility in water.

(?ffii;o)-Manaelic acid [133°]. S. 8-64 at 20°

[o]d at 20° = — 158. Prepared by heating amyg-
dalin with strong HOI for several hours on the

water-bath. It can also be obtained from in-

active mandelio acid, which 'can be separated

into equal quantities of the Igbvo- and dextro-

rotatory acids by crystallisation of the cincbo-

nine s^t (Lewkowitsch, B. 16, 1565 ; cf. Wohler,
il.66,240).

Nitrp-mandelic acid v. Niibo-oxt-fhentl-
ACETIC ACID.

UABBELIC lUIDO-EXHEB
Ph.CH(OH)C(NH)OEt. [72°].

Prepa/raticm. — Benzoic aldehyde (100 g.)

treated with KCN, diluteHCl and ether forms the

oyanhydrin Ph.OH(OH)ON which is dissolved by
the ether. If this is mixed with an equivalent

of alcohol and dry HOI be passed in, the liquid

being cooled, needles of the hydrochloride of

mandelio imido-ether (80g.) are formed (0. Beyer,

J. pr. [2] 81, 384). Ph.CH(OH).CN + BtOH + HOI
= PhOH(OH).C(NH}.OBt,HCl. These melt at

[125°]. The free ether is got by shaking these

simultaneously with cone. KOH and ether.

After evaporating the ether the residue is crystal-

lised from ligroin.

Properties. — White needles. Extremely

wluble in ether, alcohol, and benzene.

BeacUons.—1. At 140° the hydrochloride

splits up thus: PhOH(OH)C(NH)OBt,H01
= EtCl + PhCH(OH)CONHj, forming mandel.

amide.—2. Alcoholic NH, converts the hydro-

chloride into the hydrochloride of the amidine,

Ph.CH(OH)C(NH)NH„HCl. This forms prisms

[214°]. Shaken with ether and potash, the

free mandel-amidine, '<Ph.OH(OH)0?NH)NHj, is

dissolved by the ether. It forms featheryneedles

of narcotic odour, melting at [110°].—3. Water

quickly converts the hydrochloride into mandelio

ether (g. v.) 0„HsCH(OH).0(NH).OEt,H01 + HjO
- ACH(OH).CO.OBt+ NHj.HCl.
MANDRAGOEINE CH^jNO,. [o. 79°].

Extracted from powdered mandragora root by

alcohol. The extract is evaporated and the

residue treated with very dilute acid. The
pikaloid is liberated from the acid solution by

Vol, m.

adding K2CO3 and ohaking with ether (Alirens,

A. 251, 312). Hygroscopic brittle mass. Picrio

acid gives with a solution of mandragorinehydro-
chloride light-yellow needles of the picrate.

Iodine in KIAq gives an oily periodide. K^BeOy,
gives no pp. Phosphotungstate gives a white

pp. The sulphate is crystalline and very de-

liquescent. Dropped into the eye, its solution

causes enlargement of the pupil.—B'HAuCl,

:

[165°] ; yellow plates ; sol. hot water andHOlAq.
—B'jHjPtOlj. [194°]. Bed nodules or yellow
plates (from hot water).—B'H014Hg01j. [160°].

Plates or needles (from water) or long slender

needles (from alcohol). V. sol. alcohol (Ahrens,
B. 22, 2161).

Mandragora root also iontains a second alka-

loid of which the platinochloride [181°] and
aurochloride [147°-153°] are crystalline (Ahrens).

MANGANATES. Salts of the form Mi^MnO,
derived from the hypothetical acid HsHnO,; v,

MA:E;aANESE, oxvacids of, p. 185.

MAXGANESE. Mn. At. w. 65. Mol. w.
probably same as At. w. {v. infra). [0. 1800°-

1900°]. S.G. 6-85 to 8-01 ; according to Glatzel,

S.G. of pure Mn is 7-3921 at 22° (B. 22, 2857).
S.H. 14° to 97° -1217 (Eegnault, A. Ch. [3] 67,

427; specimen contained Si). Chief lines in

emission-spectrum are 6521, 6016, 6013, 4823,
4783, 4765, 4762, 4753, 4235, 4027 (Thal6n).

For absorption-spectrum of Mn vapour v. Lock-
yer a. Boberts (Pr. 23, 344).

Ocawrrence.—The metal does not occur un-
combined. Mn compounds are widely distri-

buted ; the chief are pyrolusite MnOj, braiimte
Mn^Og, manganite Mn20,.H20, hausmann/ite
Mn^Oj, psilomelane (Mn,Ba,K2)O.4Mn02, man-
ganese-spar MnCO,, manganese-blende MnS.
Small quantities of Mn compounds are found in

sea-water (Forchhammer, Pr.E. 2, 303) ; in many
mineral waters (Buchanan, Pr. 24, 593) ; in blood
(Oottereau, J. 1849. 530 ; Burin de Buisson, J.

1852. 377; Campani, B. 5, 287); in the liver

(B^ohamp, 0. B. 49, 895); in milk (Polaooi,

Natii/rforscher, 4, 122) ; in human urine (Hors-

ford, J. 1861. 602) ; in wines, cereals, most
vegetables used as human food, and in con-

siderable quantities in tea (MaumenS, C. B. 98,

1066, 1416). Mn also occurs in the sun's at-

mosphere (Cornu, C. B. 86, 315, 530).

Manganese dioxide was recognised as a com-
pound of a distinctive metal by Scheele in 1774

;

it had previously been looked on as a compound
of iron. The metal Mn was first isolated by Qahn.
Native Mn02 was long known as magnesianigra
(probably because of its supposed magnetic pro-

perties) ; a new medicine was introduced in the

early years of the eighteenth century, and was
called magnesia alba, seemingly in contra-dis.

tinction to magnesia nigra; when magnesia
nigra was shown to contain a distinctive metal,

this metal was called sometimes magnesium and
sometimes manganesium; finally the name
magnesium was retained for the metal of

magnesia alba, and the name manga/nesimn
(hence manganese) was given to tha metal of

magnesia nigra.

Formation.—\. By reducing the oxides by C
at a white heat.—2. By reducing MnFj or MnCl,
by Na or by Mg.—3. By heating Mn amalgam in

a stream of H ; the amalgam is made by the re.

actipu of Na amalgam with MnClsAq (Giles,
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P. M. [4] 24, 328; Boussin, Bl. 0, 93).—4. By
electrolysing MnCl^Aq in a porous cell placed in

a carbon crucible containing HClAq (Bunsen, P.
91, 619).

Preparation. — 1. Crystallised MnCL, is

thoroughly dried by heating ; it is then finely

powdered and 100 grams are intimately mixed
with 200 grams well dried and powdered KCl

;

the mixture is packed into a Hessian crucible

which is loosely covered and heated in an air-

furnace until the contents melt (the temperature
must not be raised so high that white vapours
begin to come off) ; the lid is removed and 15
grams Mg are thrown into the crucible in four
or five portions, each weighing 3 to 4 grams,
two to three minutes being allowed to elapse

between the entrance of each piece ; the lid is

now replaced and the crucible is strongly heated
tor a few minutes, and then allowed to cool very
slowly in the furnace. About 20 to 25 grams
Mn are thus obtained as a compact regnlus. If

the temperature of the final heating is not
sufficiently high, the regulus does not form a
compact mass ; if the temperature is too high
and the heating is unduly prolonged, the ECl is

vaporised and the surface of the Mn is oxidised

(Glatzel, B. 22, 2857).—2. Brunner (P. 101,

264) recommends the following method :—2 pts.

MuP, (obtained by dissolving moist MuCO, in

HFAq, evaporating and drying at 100°) and 1 pt.

Na are arranged in alternate thin layers in a
Hessian , crucible, the mixture is pressed down
and covered with NaCl over which is placed a
layer of CaF^ in small pieces (to prevent spirt-

ing) ; the crucible is covered and heated in an
air-furnace, at first gently, and then to near a
white heat for about \ an hour ; the crucible

is then allowed to cool very slowly in the

furnace. — 3. For an account of the older

methods of preparing Mn from MnO^, v. John
(Gehlen's Joum. Ohem. Phys. 3, 452), and
Deville {A. Oh. [B] 46, 182). Tamm describes a

method for obtaining approximately pure metal
(99-91 p.c. Mn, -05 p.o. Fe, -115 p.c. Si, and -025

p.c. C) from MnOj (C. N. 26, 73, 111).

Properties.—A white-grey, lustrous, metal;

very hard ; brittle ; may be highly polished

;

non-magnetic (Glatzel). According to Glatzel

(B. 22, 2857), Mn prepared by reducing MnClj
by Mg (v. Prepa/ration No. 1) is unchanged by
keeping for months in a bottle closed with a glass

stopper ; but in moist air the surface undergoes
slight oxidation. Mn is usually described as very

easily oxidised in ordinary air, and as capable of

decomposing water, with evolution of H, almost
as rapidly as K. Mn obtained by Brunner (v.

Preparation No. 2) by reducing MnFjby Na was
scarcely oxidised in cold water. According to

Bullock (C. N. 60, 20), Mn prepared by reducing

the oxides by C is very easily oxidised, while

specimens obtained by reducing MnClj by Na
are no more oxidisable than iron. It is probable
that some specimens have contained small traces

of Si and C which have affected the properties

of the metal. Mn melts at a very high tempera-
ture (c. 1800°-1900°), and is said to volatilise at

a full white heat.

The atomic weight of Mn has been deter-

mined (1) by estimating CI in MnClj (Arfvedson,

9. 42, 202 ; Dumas, A. Ch. [3] 55, 151 ; Berze-
Jius, P. 18, 74) ; (2) b^ dissolving Mn in HNO|,

evaporating, and calcining the'nitrato (BerzeliaB,

P. 8, 185) ; (3) by oxidising MnO to Unfit ^7
heating in air (v. Hauer, W. A. B. 25, 133) ; (4)

by reducing MujO, in H, and weighing H,0 pro.
duced (Eawaek, P. 107, 605, 616) ; (5) by ana-
lysing MnCjO, (Schneider, P. 107, 605) ; (6) by
reducing AgMnO^ and estimating Ag produced
(Dewar a. Scott, Pr. 35, 44); (7) V deter,

mining S.H. (Eegnault, A. Ch. [3] 67, 427).

Molecular weight of manganese.—Bamsay
(0. J. 55, 621) has determined the lowering of

the vapour pressure of Hg produced by dissolving
Mn in Hg ; the results render it probable that
the molecular weight of Mn is the same as the
atomic weight. This conclusion assumes the

accuracy of Van't Hoff's law that equal volumes
of dilute solutions contain equal numbers of

molecules of the dissolved substances, and it

also supposes the molecular weight of liquid Hg
to be the same as the atomic weight of Hg.

Mn is metallic in its physical, and some o(

its chemical, properties ; but in many of its re-

actions it behaves as a non-metal. The oxidea
MnO and Mn^O, are basic, forming salts, such
as MnSO, and Mn2(S04)3, of which the man-
ganous salts, correspondmg with MnO, are much
the more stable. The oxide MnO, reacts as a
basic peroxide, e.g. with H^SO^ it forms MnSO^
and ; it also reacts with some positive oxides,

e.g. CaO, to produce salts of the form
xMO.j/MnO,; when this oxide is treated with
molten KOH in presence of O the salt E^^nO,
is formed, in which Mn forms part of the acidic

radicle. The oxides MnO, and Mn^O, have also

been isolated; both are very unstable; both
react with water to form manganic acid HMnO,,
the former (MnO,) at the same time also produ-
cing MnO,; these oxides are distinctly acidic.

The acid HMnO, has been isolated, and many
salts derived from the hypothetical acid HjMnO,
are known.

Mn shows marked analogies with the iron

metals Fe, Ki, and Co ; it is also related, although
less distinctly, to the halogens ; and it is also

related to the chromium metals, Cr, Mo, W,
and U. In the classification of the elements
based on the periodic law, Mn occupies a posi-

tion different from that of any known element

:

it is placed in the same group as the halogens
(Group YII.), and in the same family (even,

series members) as F, but no member of this

family coming after Mn (i.e. with a greater

atomic weight than Mn) has yet been isolated

;

Mn finds a place in series 4 (E, Ca, Sc, Ti, Y,
Cr, Mn), all the members of which are metallic,

and it is immediately followed by Fe, Ni, Co,
and Cn. The strongly marked negative charac-

ter of the halogens is impressed on Mn, but this

is counterbalanced by the positive characteris.

tics of the metals which come before and after

Mn in order of atomic weights {v. HaiiOoen ele-
ments, vol. ii. p. 666 ; also Ibon qbouf oif eiiE.

MENTS, this vol. p. 65).

The atom of Mn is divalent in the gaseona
molecule MnCI,.

Beactions.—l. Mn is oxidised in air or oxy-
gen, forming MnO.— 2. Mn reacts energetically

with dilute mineral acids forming salts of MnO.
3. Fused with potassium tdtrate or chlorate

EMnOjis produced.—4. Heated in brommeMnBvi
in forined.-§. W^en ^n i^ heated |n a strefiiq
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of hydrogen chloride MnCI, is produced.—6. Mn
decomposes water readily, with evolution of H.
The reactions of the metal have not been much
examined.

Combinations.—^^Mn forms alloys with many
metals, and compounds with most of the non-
metals, but few have been formed by the direct

union of their elements.

Detection and estimation.—Mn is usually

detected by the colour its compounds impart to

a borax-bead, and by the ppu. of buff-coloured

MnS by addition of NH., sulphide to an alkaline

or neutral solution of Mn salts. Mn is usually

estimated gravimetrioally by ppn. with NHjAq,
heating the pp. in air, and weighing as MusO,.
As MnOj is much used in technical chemistry it

is necessary to have accurate and rapid methods
for determining the quantity of this oxide in

specimens of Mn ores ; for descriptions of these

methods, and also for other methods for estima-

ting Mn, reference must be made to Mamuals of

Uanganese, alloys of. Several alloys of Mn
have been prepared ; none has been made by
directly alloying Mn with other metals.

1. With alwminiwm. Wohler a. Michel (A.

115, 102) obtained a crystalline powder, having
the composition MnAl,, by fusingtogether MnCl^,
Al, and a mixture of NaCl and ECl.

2. With copper. AUoys of Mn and Cu are

obtained by reducing mixtures of MnO^ and Cu
with charcoal ; an alloy containing 25 p.c. Mn
is white, fairly hard, very elastic, and tolerably

easily melted (Allen, C. N. 22, 184). Alloys con-

taining from 3 to 20 p.c. Mn resemble bronze
(Valenciennes, 0, B. 70, 607 ; v. also SohrStter,

D. P. J. 210, 355 ; Prieger, ibid. 177, 303 ; Gintl,

ibid. 224, 653).

3. With iron. AUoys of Mn and Fe, contain-

ing from 8 to 80 p.c. Mn, are used in the manu-
facture of steel, under the names of spiegeleisen

and ferromanganese. These alloys are prepared

by heating MnO, with iron filings and charcoal

in the blast-fumace, or in graphite crucibles, or

by reducing a mixture of FeO and MnOOj on the

hearth of a Siemens' furnace, and then fusing

under a reducing flame.

4. With mercxwy. An amalgam of Mn is

obtained by reducing MnCljAq by Na-amalgam
(Giles, P. M. [4] 24, 328) ; also by electrolysing

MnCljAq in contact with Hg (Bamsay, G. J. 55,

532 ; Moissan, Bl. [2] 31, 149). Alloys of Mn
with Pb, Sn, and Zn are described by Allen (?.c.)

and Valenciennes (2.c.).

Manganese, arsenates of; v. vol. i. p. 809.

manganese, arsenide of. Mn and As com-
bine when heated together to redness. An ar-

senide, approximately ASjMnj, occurs native

(Kane, P. 19, 145).

Uanganese, arsenite of; v. vol. i. p. 306.

llanganese, boride of. By heating MUjC
(«. Mcmgamese, carbides of) withBjO,in a graphite

crucible, Troost and Hautefeuille obtained small

greyish-violet crystals of MnBj (C. B. 81, 1263).

This compound decomposes water at 100° and
dissolves in acids with evolution of H; it reacts

with moist HgCl, to produce MnClj, boric acid,

and ECl.
Manganese, hiomides of. Only one bromide,

UnBrj,, has been isolated ; the tetrabromide also

perhaps exists ii> eolutit?;)'

Makoanous bbomide, MnBr,. Mangcmest
dibromide. The hydrate MnBrj.4HjjO is ob-
tained as clear, red, deliquescent, crystals, by
dissolving MnCOg in HBrAq, or by digesting Mn
with Br (Balard, J. pr. 4, 178 ; Marignao, Aim.
M. [5] 12, 7) ; crystallises in monocUnic forms,
o:6:c = '645:l:l-165 (Marignao). The anhydrous
salt MnBr^ is obtained by heating powdered Mn
in Br vapour; it forms a rose-red deliquescent
mass ; heated in air it gives Br and MngO^.
Thomsen gives the thermal data :—[Mn, Br^, Atfl

= 106,120(2';s. 3, 271).

Manoanio beomide, MnBrj. {Manganese te-

trabromide). This compound perhaps exists in
the green solution obtained by treating MnjO, or
MnOj with HBr gas and dry ether ; the solution
is easily decomposed with formation of MnBr.
(NickUs, G. B. 60, 79).

. Manganese, carbides of. According to Brown
(J.^r. 17, 492), the compound MnC is obtained
by heating Mn(SCy)2, and MnC^ byheatingMnCy,.
Troost and Hautefeuille obtained graphite-Uke,
lustrous, crystals of MugC by melting Mn in a
charcoal crucible, and cooling slowly (C. B, 80,
960).

Manganese, chlorides of. The only chloride
of Mn which has been isolated is MnCL,. A solu-

tion of MnOj or Mn^Oj in cone, cold HClAq very
probably contains MnjClg, perhaps also some
MnOl,. The existence of MnCl„ described by
Dumas, is very doubtful.

Manganous ohloridb, MnClj. Mol. w. 125'74,

Eose-coloured crystals of MnCl2.4H20 are ob-
tained by dissolving MnCOj, or any oxide of

Mn, in HClAq, and evaporating ; by heating the
dried crystals in a stream of dry HCl, the an-
hydrous salt, MnGl2, is obtained. . MnCl, is also

formed by heating Mn, MnCOa, or MnjOi, in

a stream of dry HCl. By heating very finely

powdered Mn02 with half its weight of NHjCl
gradually to redness, MnCl, is formed. MnCl^ is

very deliquescent; Brandes (P. 22, 263) gives

S. at 10° = 62-16, at 31-25'' = 85-72, at 62-6°=
122-22, at 87-5° = 122-22, and at 106-250=123-81.

S. in alcohol at 11° = 50. S.G. of MnOlj = 2-478

(Schroder), of MnGl2.4H20 = 1-913 (Schroder),
2-015 (Boedeker). The tetrahydrated salt is

isomorphous with I'eCl2.4H20 ; monoolinic,

ffl:&:c = l-1409:l:l-6406 (Marignao, Ami. M. [5]

15). All water is removed at 100°. Thomsen
gives the thermal data: [Mn,Cl^ = 111,990

;

[MnCP,Aq] = 16,010 ; [MnClS4H20] = 14,470 {Th.

3, 270). Heated in 0, a crystalline oxide contain-

ing 37 p.c. MnOj is produced (Sohulze, J.pr. [2]

21, 407). MnClj melts, in absence of air, at a
red heat and sublimes at higher temperature.

Scott found V.D. at c. 1200°-1500° to be 132-3

(Pr. E. 14, 410).

MnClj forms double salts with the alkali

chlorides, of the composition MnOl2.2XCl.3H2O.
The best examined are those in which X=NH„
Eb, and Cs ; the NHj salt contains one HjO oidy •

according to Bammelaberg (J.pr. 65, 181; con-
firmed by Pickering, 0. /. 35, 672). The double
salts are obtained by mixing MnCljAq or a solu-

tion of an oxide of Mn in HOIAq, with the alkali
chloride, and evaporating slowly {v. GodefEroy,
B. 8, 9 ; V. Hauer, J. pr. 63, 436). Another
double salt MnCLj-SCuO-SHjO, is formed by
boiling MnCljAq with powdered CuO, filtering,

^ij4 OOolinp (Andrfi, 0. B. 106, 854). The double
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Bait MnCI2.HgClj.4H2O, is described by Bons-
dorff (P. 17, 131).

Manoawo ohloeidk, MiijClj ; and Manoabese
lETEAOKLOKiDE, MnClj. Neither of these chlorides

has been isolated. MUjOs and MnOjj dissolvn

in cold cone. HClAq to form deep-brown liquids,

which slowly evolve CI and after a time contain

MnOlj. NickUs {A. Ch. [4] 5, 161), by passing

HOI into ether in which MnOj was suspended,

obtained a green liquid, of varying composition
and very unstable ; one analysis gave results

approximately agreeing with the formula
MnClj.iaC^HijO.aHp. These results are quite

inconclusive of the formation of MnCl, (c/.

Pickering, 0. J. 35, 672). Fisher's" experiments

(C. J. 33, 409) led him to conclude that a solu-

tion of MnOj in cold cone. HClAq contains

MnClj ; but the more complete experiments of

Pickering (0. J. 35, 654) make it very probable
that MnjClj, and not MnClj, is produced when
either MnjOj or MnOj is dissolved in cold cone.

HClAq. When the solutions are decomposed by
adding water, the pp. varies in composition but

may always be expressed as aMnOyj/MnO, x
varying from 16 to 36 and y being usually 5.

Pickering expresses the reactions of HClAq with

Mn.^Os and MnOj, and the decomposition of the

solutions by HjO, in the following equations :

—

Mn^Oa -t- 6HClAq = Mn^Cl^Aq + SH^O
2Mn02 + SHClAq = Mn^CljAq -I- C\ + iHfi.
< a;M:nj01,Aq-h2H,0=MnO,-l-Mn01jA.q-l-iHClAq

)

l!/Mn;,01.Aq+3H,0=M:n.O.-l-6H01Aq f
•

The average values of x and y are 4 and 1 re-

spectively. Christensen {J.pr, [2] 35, 57) thinks

that Mn^Clj is the product of the reaction of cold

HClAq with MnOj; he supposes that some MnClj
is produced at 10°. According to C, ether hold-

ing HCl in solution produces a solution of

Mn^Clj when shaken with Mn^Oj. According to

Vernon (C. S. Proc. 1890. 58), a solution of MnOj
in cone. HClAq evolves less than half the CI, at

ordinary temperatures, required by the equations

given by Pickering (supra) ; at — 18° CI is evolved

very slowly, and at —26° only '35 p.c. of the

available CI comes off when air is drawn through
the solution for two hours. Vernon thinks that

MnClj is the only higher chloride formed by
dissolving MnOj, Mn^Oj, or MusOj in cold cone.

HClAq. -

Franke (J.pr. [2] 36, 38) obtained' chloro-
manganic acid, HjMnClj, by adding KMnOj
to ether containing HCl, shaking with dry ether,

and surrounding the deep-blue liquid thus pro-

duced with a freezing mixture.

Manoabese heptaohlokide, MnCl, (?). Dumas
{B. J. 7, 112 ; 8, 177) described a greenish gas,

condensing at — 15° to — 20° to a green-brown

liquid, produced by adding excess of cono.

H2SO,to KMnOj and throwing in small pieces of

fused KCl or NaCl ; he gave the formula MnCl,
to this substance. Asohoff's analyses of the

compound proved the presence of in it, and
led to the formula MnOaCl (J.pr. 81, 29). The
exact composition of the substance is not yet

settled.

Manganese, chromate of ; v. vol. ii. p. 15S.

manganese, cyanides of ; v. vol. ii. p. 342.

Manganese, feiri- and ferro-cyanides of; v.

vol. ii. pp. 385, 339.

Manganese, flnorldes of. Two fluorides of

Hz) liav9 been pertainl^ igolajied, MnF, end

Mn^F,. The existence in solution of MnF, is

doubtful. Wohler obtained a gas by the reac-

tion of H^SO, with a mixture of KjMnO, and
KF. To this gas he assigned the composition
MnF„ but the composition of the substance

cannot be regarded as settled. Kiokl^s asserts

the existence of MnjF,. v
Manganous fluoride, MnFj (Manganese di-

fluoride). A reddish crystalline powder, ob-
tained by dissolving MnCO, in excess of HFAq.
and evaporating ; undecomposed by heating to

redness (BerzeUus).

MnF^forms double compounds with SlP„
&e. (Berzelius ; Stolba, C. C. 1883. 292 ; Mari-
gnac, J. pr. 83, 202). These compounds, better

regarded as silicofluoride, titanofluoride, &o., of

Mn, have the composition MnXFg.BH^O, where
X = Si, Ti, or Sn ; they are isomorphous, crys-

tallising in hexagonal forms, a:c = 1: '515 (Mari-

gnac, Ann. M. [5] 15). There is also a ziroo-

fluoride of Mn,MnZnFj.6H20,which crystallises

inmonoclinicforms,a:6:c = 2'09:l:l'2515(M.2.c.).

Manganese SESQUiFLuoBmE, MnjF,;. Orystali

of MnjFj.BHiO were obtained by Christensen (/.

pr. [2] 36, 57) by dissolving artificially prepared
MnOj in HFAq, filtering through spongy Pt,

evaporating, and placing over E^SO,. BoUing
or diluting the solution of MnO^ in HFAq pro-

duces an oxyfluoride.

The double salts Mn2F,.4KF.2HjO,
Mn2F,.4NH,F, Mn2F„.4NaF, and
Mn2F5.2AgF.8H2O are described by Christensen
(I.e. and ibid. p. 161). They are obtained by
adding solution of the alkali fluoride to solution

of Mn203 or MnOj in HFAq, washing with water
containingHF,anddryingonPt; the Ag salt is ob-

tained by dissolving freshly ppd.AgjCO, inHFAq,
adding Mn^F, in HFAq, and evaporating. Ac-
cording to Christensen, the salt Mn^e.4EF.2H20
is identical with the compound to which Nickl^
gave the formula MnF4.2KF (O. jB. 65, 107).

Manganese ietea- and hepta- rLtroEiDEH,

MnF, and MnF, (1). The former compound was
supposed by Nickles to exist in the solution of

MnOj in HFAq (0. B. 65, 107) ; by adding KF
or KaF the double salts MnFj.2K(Na)F were
said to be formed. The investigations of Chris-

tensen (J. pr. [2] 35, 57, 161) have made it very
probable that Mn^Pj, and not MnF,, is formed
when Mn02 or MnjO, is dissolved in HFAq
{v. supra ; cf. Manganic chloride, supra).

The formula MnF, was given by Wonler (P.

9, 619) to a purple-yellow gas obtained by adding
cone. H2SOJ to a mixture of 2 parts commercial
KjMnO, and 1 part CaFjin a Pt retort. The gas
dissolves in water to form HMnOjAq and HFAq,
and on evaporation HF and are evolved, and
MnF, remains. The composition of the gas is

still very doubtful; no analyses are given in

Wohler's paper.

Manoaho-manoanio fluoride, MuaF,. Ac-
cording to NickUs (C. B. 67, 448), brown crystals,

having the composition MnsFg.lOH20, are ob-
tained by reacting on MnO, with warm HFAq
and evaporating.

Manganese, haloid compounds of. The com-
pounds MnXj (X = F, CI, Br, I) have been isolated.

Mn^Fg has also been obtained in definite form.
There are very strong reasons in favour of tha
existence of MujOl, in the solutions obtained by
dissolving Mn,0, or MnO, in cold cone. HQlAq-
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Hhe existence, even in Bolntion, of tetra-haloid

oompounds, MnX^, is doubtful. Kiekl^s claims
to have obtained mangano-manganio fluoride

MnjPg, corresponding with Mnfi^. The only
haloid compound of Mn which has been gasified

is MnClj. The general formula MnX^ probably
expresses the atomic composition of the mole-
cules of the more stable haloid compounds of

Mn; the formula Mn^X^may or may not be mole-
cular. The existence of hepta-haloid compounds
MnX, might be expected from the position of

Mn in the periodic scheme of classification ; but
the existence of these compounds is extremely
doubtful.

Manganese, hydroxides of, v. Manganese,
0!cides and hydrated oxides of; for HMnOi v.

Manganese, oxyaeids of.

Manganese, iodide of. Mnl^. Obtained,
vdth 4K,0, in rose-red deUguescent crystals,

igomorphous with MnCl2.4H20, by dissolving

MnCOj in HIAq, and evaporating. Turns brown
when exposed to air and light ; heated in absence
of air, it is not decomposed ; heated in O it

burns like tinder, evolving vapours of I. Thom-
sen gives the thermal data [Mn, I^ Aq] = 75,700
(Th. 3, 271).

Manganese, oxides and hydrated oxides of.

The oxides MnO, MnjO,, MiLjOa, MnOj, probably
also MnO, and Mn^O,, have been isolated. A
number of oxides intermediate between Mn^O,
and MnO,, having the general form xMnO^.j/MnO,
also exist. Hydrates of most of these oxides exist,

but their stability is generally small. Mn^O^.H^O
= E2MnjO, is known; it is an acid. The acid

corresponding to MnO, (H^MnO^) has not been
isolated, but salts of this acid (manganates) are

known. The oxides MnO, Mn304, and Mn^O,
are basic. MnO reacts with acids to form man-
ganous salts MnX, (X^NOj, ^SO^, &c.) ; Mn^O,
forms manganic salts MiLgX,, which are reaoUly

reduced to MnX,; MujO, does not form corre-

sponding salts, but with acids yields MnX, and
Mn;2^3, or in some cases MnX^ and MnO,.
Nicklls, however, asserts the production of

MnjE", by the action of HFAq on Mn^Oj (v.

Mangano-mangavAc fliwride, p. 180). MnO,
reacts with acid to form manganic salts Mn2X3
or manganous salts MnX,, according to tempera-
ture. It is possible that a few salts correspond-

ing with MnO, may exist, but their isolation is

doubtful. MnO, also combines with some oxides

more basic than itself to form manganites, salts

of the form aMO.^MnO,. MnOg is very unstable

;

it does not form salts. The existence of

(MnOajjSO, is probable. With water MnOs
forms H2Mn,08Aq and MnO,. MUjO, is very

unstable ; with water it forms permanganic acid,

H^Mn,©,.
The molecular weight of none of the oxides

of Mn is known with certainty, as none has
been gasified.

MANaAKOcs oxn>E, MnO. (Manganese mon-
oxide or protoxide.) S.G. 5'09, crystalline (Eam-
melsberg) ; 5-18, manganosite (Blomstrand, B. 8,

130).

Occv/rrence.—In small quantities, as manga-
nosite, in bright green hexagonal forms (Blom-

strand, Ijs.).

Preparation.—1. By heating to redness in a

Ft vessel a mixture of equal parts MnCl, and

NajCOj, with a little NH^Cl ; MnCO, is formed

and then decomposed, the formation of higher

oxides is prevented by the NHjCl ; the residue

is washed and dried (Liebig a. Wohler, P. 21, 578).

2. By heating any of the higher oxides of Mn,
very finely divided, to redness in a stream of H
until the powder is green. According to Wright
a. Menke (C. J. 37, 28), pure MnO can be thus

obtained, even from specimens of MnO, contain-

ing c. 10 p.c. of potash.—8. MnCO, or MnC,04 is

strongly heated in absence of air, and the pro-

duct is then heated in H (Liebig, A. 95, 116).

—

4. Deville (O. B. 53, 199) obtained MnO in bright

green regular octahedra by heating MnO, in H
containing a very little HGl.

Properties and Reactions.—A grass-green

powder ; DeviUe's crystalline specimen (v. supra)
formed lustrous, diamond-like, green regular oc-

tahedra. According to Moissau (A. Oh. [5] 21,

199, 251), MnO prepared by reduction of higher
oxides by CO at 140° is pyrophorio. When pure,

MnO does not oxidise by exposure to air (Wright
a. Menke, C. J. 37, 28 note) ; but if it contains

minute quantities of potash oxidation occurs.

Heated in air or 0, MujO, is produced ; if the
heating is done carefully till the weight is con-
stant at dull redness, MujOj is produced (u. Gor-
geu, O. B. 106, 743). MnO melts at white heat
in absence of air. It is not reduced by heating
inHor CO, or with C at 500°- 600° (Wright a.

Luff, C. J. 33, 523). When heated in HjS, MnS
and H2O are formed. MnO reacts with acids to

form manganous salts, "MnX, (X = N03, CIO3,

iSO„ iPO^, &c.).

Hydeate or MANQANOus OXIDE, MnO.H,0. Oc-
curs in small quantities in Sweden, in white
crystalline tablets, as pyrochrcfiie. Prepared, as

small white hexagonal prisms, by adding 300
grm. KOH in 500 c.o. air-free water to an air-free

solution of 15-17 grm. crystallised MnCl, in 15
c.c. air-free water, in a vessel filled with H or

coal-gas, heating to 160°, and allowing to cool

(A. de Schulten, O. B. 105, 1265). Eapidly oxi-

dises in air. When a manganous salt is present
the compound 2MnO.Mn02.a;H20 is formed

;

when exposed to for several years the product
is Mn0,.Mn0 (Gorgeu, C. B. 108, 948). When
KH,Aq is added to solution of a manganous salt,

MnO.H20 is not ppd., as it is soluble in NHjAq;
but this solution rapidly absorbs from the air,

and after a time all the Mn is ppd. as hydrates
of Mn203. The presence of NH^ salts hinders the
oxidation process ; solutions of double NH^-Mn
salts are scarcely changed in air if free NH,
is absent. Thomsen gives the thermal data

:

[Mn,0,H»0] = 94,770 ; [MnO'HSO] = 21,560

;

[MnO-^ff,H'SO'Aq] = 26,480 (Th. 3, 271).

MANaANo-MANGANio OXIDE, MnaO^. (Bed oxide

of manganese.)
Occurrence.—As Jiausmannite, in small

brownish-black tetragonal forms, a:c= l:l'1537;

S.G. 4-8.

Pre;paration.—1. Pure MnCljAq is ppd. by
NajCOjAq, the pp. is thoroughly washed, dried,

and then heated to whiteness for some time until

the weight is constant (cf. Wright a. Lufi, C. J.

33, 520, with Eeissig, 4. 103. 27).—2. By strongly

heating MnCaOj in air (Lassaigne, A. Oh. [3] 40,

329).— 3. Crystals of hausmannite -were ohtsined

by Debray by strongly heating a mixture of

MnSO, and KjSOj in a Pt crucible (0. B. 52,
'

; also by passing a very slow stream of HCiJ
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over amorphous Mn,Oi heated to redness (Deville,

C. B. 63, 199) ; also b; keeping molten MnCL. in

an atmosphere laden with moisture (Gorgeu,

C. B. 96, 1044) ; also by melting amorphous
Mn^Oj with borax (Nordenskj6ld, P. 114, 112 ; v,

also Debray, Ann. M. [5] 1, 124 ; Sidot, Q. B.
69, 201 ; V. Hauer, J.'gr. 63, 425 ; Ebell, D. P. J.

220, 64, 155).

It is generally stated that MuaOj is produced
by heating any of the other oxides of Mn to red-

ness in air ; according to the experiments of

Dittmar (C /. 1864. 294) the composition of the

product of heating MuOj in a mixture of and
N varies according to the pressure of the ; if

the pressure of the is about -19 atmos. the
product is approximately MujOj, while if the

pressure of the is greater than about '26 atmos.
the product approximates more or less closely to

MujOj. The experiments of Wright and Luff

(0. J. 33, 620), on the effect of heating MnCOj
in air, showed that unless the heating is con-

tinued for a long time and the temperature is

kept very high the product contains more than

Unfit. According to Gorgeu (O. B. 106, 743),

finely powdered MujOj can be oxidised to

aMnOj.^MnO, finally to Mn^Os, by heating in air.

Properties and Beactions.—A reddish-brown
solid powder ; crystalline Mn^O, is brown. S.G.

crystalline 4-856, amorphous 4-918. MnjO, is

not changed when heated to a very high tempe-
rature. It is reduced to MnO by H, GO, and C
(Bell, 0. N. 23, 258; MUler, P. 136, 160) ; re-

duction by CO begins at o. 100°, by H at c. 240^
and by ^t o. 420° (Wright a. Luff, C. J. 33,

620). Mn^Oj with cone. EjSO^ forms a solution

containing MnSOj and Mn^^SOJ, ; when the acid

is hot, only MnSO, is formed and is evolved.

With boiling HNOaAq, Mn(N03)2 and MnOj are

produced. Hot cone. HClAq produces MnCl,
and evolves CI. Fused with alkalis, alkaline

manganate is formed. 01 in presence of an al-

kaline solution reduces an alkalinepermanganate.
The reactions of MugO^ with acids, EIAq, &o.,

suggest the constitution 2MnO.Mn02 (Pickering,

C. J. 35, 657).

HyDEATES op MANQAKO - MANGANIC OXIDE,

Mnfl,.xll.fi. Such hydrates appear to exist,

but their composition varies. ' Gorgeu (C B.

84, 177) says a yeUowish-green hydrate is formed
by shaking an aqueous solution of a manganese
salt with alkali in presence of air. Hydrates of

Hn^Ot are also said to be formed by placing

finely-powdered MnO, in excess of an ammonia-
oal solution of HnCl, and heating (c/. J. Otto,

A. 93, 372). Veley (0. J. 41, 63) obtained a

substance nearly agreeing in composition with

the formula SMn^O^.SHjO, by heating

xMaOi.yMn0.zB..fi in H to 200°.

Manoanio oxide, MUjOj. {Sesgzdomde of
manganese.)

Occurrence.—As broMnite in quadratic octa-

hedra ; S.G. 4-752 (Bammelsberg, P. 124, 513).

The hydrate Mn^Og.H^O occurs native as man-
ganite.

Preparation.— 1. The pp.— approximately
Mn0.^ti;H20 — obtained by passing CI into

NajCOjAq holding finely-powdered MnCO, in

suspension, is made into a thin cream with
eonc. HjSOj and slowly heated on an oil-bath to

100°, at which temperature O is suddenly
evolved, and the mass becomes thicker and

greyish-violet in colour; it is then heated to

138° until it is dark green. The impure
Mnj(SOJ, thus produced is placed on a warm
porous plate, by which H^SO, is absorbed; it

is then rubbed with cone. HNOjAq, free from
HNO,, again dried on a porous tile, and then
warmed to 130°. The Mn2(S0j)3 thus produced

is exposed to air, when it rapidly deliquesces to

form a violet solution, which afterwards be-

comes turbid from separation of Mn20,.H2O
(Mn2(SO,)3+ 4H3O = Mn^Os-HjO -1- 3HjS0J. The
brown solid which separates is washed, dried at

100° and then gently heated until the water is

removed (Carina, A. 98, 53).—2. According to

Schreider (P. 107, 605), Mn^O, is obtained by
heating MnO^, MnO, or MujOj in (but v.

account of Dittmar's experiments under Man-
gano-mangardc omde, supra). Moissan says that

artificially prepared MnOj goes to Unfi, when
heated in to 230° (A. Ch. [5] 21, 232). Ac-
cording to Berthelot {A. Ch. [5] 15, 185) and
Enab, Mn^O, is obtained by heating MnCl,,
MnBr,, or Mnl^ in air or 0. This oxide is also

said to be formed, with evolution of 0, by
passing H^O vapour over heated K^MuOf.
Gorgeu (C. B. 108, 1106) obtained Unfl, by
allowing ppd. MnCOj to remain in contact with
aerated water for 10 years; also by exposing
MnO.HjO to O in presence of excess of a man-
ganous salt; also by exposing solutions ol

MnSOj, MnClj, and Mn(CjHjOi,)j to sunlight.

Properties and Beactions.—A black powder,
S.G. 4-325 ; the mineral bravnite forms
brownish-black, very hard, lustrous quadratic

octahedra, S.G. 4-752. Deoxidised at white heat
to MugOj. Soluble in cone. E2SO4, forming a
reddish liquid, which evolves O on warming,
and then contains MnSO, ; boiled with dilute

H2S04Aq or HNO^Aq, MnOj is separated, and
manganous sulphate or nitrate goes into solution

(Christensen, J. pr. [2] 28, 1). Soluble in cold

cone. HGlA.q, forming a brown liquid, which
most probably contains Mn^Cl, (v. Manganic
chloride, p. 180).

MujO, is a basic oxide; the corresponding
salts are not numerous, they are readily reduced
to manganous salts. Mn2(S6,)3 combines with
alkali sulphates to form alums. Mn^Oj reacts

with hot HClAq, with EIAq, and other reagents,

as if it were MnO.MnOj (Pickering, 0. J. 35, 657).

Laugier (C. B. 104, 1508) describes several com-
pounds of Mn^O, with SeO,, prepared by the re-

action of MnO, with HjSeOjAq.
Hydrate op manoanio oxidi!, Mn^Oj.H^O.

Occurs native as manganite ; S.G. 4-336 ; iso-

morphous with gSthite and diaspora, the corre-

sponding Fe and Al compounds. The prepara-
tion of Mn20,.H20 is described under ManganM
oxide (v. supra) ; it forms a brownish-black
powder. Warmed with cone. HjSO, to 0. 100°,

Mnj(S04)3 is formed without evolution of

(Carius, A. 98, 53). According to Carius (l.c.),

Mn^Oa-HjO is not dissolved by dilute H2S04Aq
even on gently warming, but if a little MnO is

present solution occurs in the cold. Mn20,.H20
is said by Hermann (P. 74, 303) to dissolve in

tartaric acid, forming a brownish-red liquid,

from which manganous tartrate separates on
standing, the liquid becoming colourless and
now containing formic acid and COj. In a
stream of H^S, a little MnSO^ and also MnS
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aiid MojO, are formed (Wagner, D. P. J. 195,

532). When moist Mn^Oa.H^O is shaken with
magnesia alba, KjCOj, or NafiO^, or even with
water, and much air, nitrates are produced
according to Beichardt {Sermeberg's J. fli/r

Landwirthsch. 26, 167).

Makoanesb fkbozise, MnO,. {Manganese
iioaiide.)

Occurrence.— As pyrolusite; in iron-black,

opaque, rather brittle trimetrio crystals, a:b:o

= •776:1:1-066 ; S.G. 4-82 to 4-97. The name is

supposed to have been given from the use of

the mineral to remove the colour from glass

coloured by compounds of iron (irvp^fire, and
\ijeii'==wash out).

Preparatum.—Pure MnCO, is dissolved in

as small a quantity as possible of dilute

HNOjAq, the solution is evaporated to a syrup,

which is heated to 160°-165° for some hours

;

the product is thoroughly washed with boiling

water, then dried over HjSO,, and heated to

c. 180°-200°, until every trace of water is re-

moved. Pure MnOj is thus obtained, exactly

resembling pyrolusite (Gorgeu, C. B. 88, 796

;

Wright a. Menke, C. J. 37, 45; cf. Schlosing,

C. B. 65, 284 ; and Kuhhnann, JD. P. J. 211, 25).

Even if the Mn(N0,)2 used contain a large

quantity of ENO„ MnO, practically free from
KjO is obtained by this method.

Very many attempts have been made to

obtain pure MnO, by ppn. from Mn salts ; e.g.

by ppg. with BrAq in presence of Na acetate,

by passing CI into an alkaline solution contain-

ing MnCO, in suspension, by reacting on a Hn
salt solution with EMnOfAq, &c. The various
methods have been examined by Gorgeu (C. B.
88, 796 ; A. Ch. [8] 66, 153) ; Guyard (Bl. [2] 1,

89) ; Hannay (C. J. 33, 269 ; cf. Beilstein a.

Jawein, B. 12, 1630) ; Pickering (O. /. 35, 654)

;

Volhard (A. 198, 318) ; Kessler {Fr. 18, part 1)

;

Pattinson {C.J. 35, 365) ; Veley (C. J. 37, 581)

;

Wright a. Luff (0. J. 33, 504) ; and Wright a.

Menke (0. J. 37, 22). The outcome of the
work is that pure MnO^ cannot be obtained by
any of the ppn. methods; either the pp. is

a!Mn02.^MnO, or, if all the Mn is present as
MnOj, the pp. contains also Kfi or some other
base besides Bifi. Volhard's method—adding
excess of EMnOfAq to MnS04Aq in presence of

HNO3 (exact quantities are given by V.)—gave
all the Mn as MnO, accompanied by a small

quantity of E^O (c. 3 p.c), which could not be
removed by washing (W. a. M., Lc).

Properties.—A black, or brownish-black,

hard, crystalline powder. S.G. 5-02. Heated
to moderate redness, Mn^O, is formed

;

heated to whiteness, MnjO^ remains {cf.

Mangano-mangamc oxide; Prepa/raUon, p.

182). MnOj is a conductor of electricity ; it is-

strongly electro-negative to the metals. Beaots

with acids to form salts corresponding with

MnO ; with cold cone. HClAq most probably

forms Mn^Cl,.

BeacUona.—1. Heated, gives MnjOj at mode-
rate redness, and MujOj at white heat.

—

8. Heated in hydrogen, or carbon monoxide, is

reduced to MnO ; reduction in E begins at 0.

190°, and in CO at 0. 87° ; when heated with

earfioji reduction begins at e. 390° (Wright a.

Luff, O. J. 33, 518).— 3. Heated with potassium

Morale, O is evolved and MnOj an3 KCl remain;

a little 01 is evolved, and at one stage of the
change KMnO, is produced. The reaction be-

tween MnO, and EOIO, probably produces
KMnO,, CI, and ; the KMnO, then decomposes
to KjMnO,, MnOj, and ; and the K^nO, reacts

with CI to form KCl, MnOj, and 0. The fol.

lowing equations are given by MoLeod as ex-

pressing approximately the Various changes

(1) 2MnOj+ 2KOIO3 = 2KMn04 + OIj -h 0,

;

(2) 2KMuO< = K2MnO, + MnOj+ 02;
(3) KjMnO, + Clj= 2KC1 + MnO, -I- 0, {v. MoLeod,
G. J. 55, 184 ; Hodgkinson a. Lowndes, 0. N.
59, 63 ; Fowler a. Grant, C. J. 57, 272 ; Bau-
drimont, J. Ph. [4] 14, 84, 161 ; Warren, O. N.
58, 247 ; Veley, T. 1888 [1], 271 ; Spring a. Prost,
Bl. 1889. 340).—4. With hot cone. suVphwrio
acid, MnSO, is formed and evolved.—5. With
cold cone, hydrochloric acid, MnjClj is very
probably produced ; on warming, CI is evolved
and MnCl, remains (cf. Manganic chloride, p.
180).—6. Heated with sulphtirio acid and
oxiaisable bodies, MnO, acts as an oxidiser;

e.g. HjOjO, is thus oxidised to CO, and H^O.

—

7. Not acted on by moderately dilute nitric acid
alone ; but in presence of an oxidisable body,
Mn(NO,), and oxidised products are formed, e.g.

withHNOjandHCl,Cli3.evolved.—8. Compounds
of Mn^Oj with SeO, were obtained by Laugier
(0. B. 104, 1508), by heating ppd. MnO, with
seleniotis acid.—9. With hydrogen peroxide and
an add, forms a salt of MnO and H^O and
evolves ; with hydrogen peroxide alone, is

evolved and the same quantity of MnO, remains
as was originally used {v. Hydeoqek pekoxide ;

Beactions 11 and 19, vol. ii. pp. 723, 724).

—

10. Heated with magnesiwm chloride, MnCl, and
MgO are formed and CI is evolved.—11. Fused
with alkalis in, presence of air or oxygen, man-
ganates, M^jMnO,, are formed {v. Ma/nganates
under Manganese, oxyacids of, p. 185).

12. MnO, combines with a number of basic
oxides to form salts of the form a;MO.yMnO„
known as manganites. According to Gorgeu
{A. Ch. [3] 66, 153) MnO, decomposes neutral solu-
tions ofmany salts of Ca, Ba, Ag, and Mn, making
the solutions acid to litmus and combining with
the bases. From dilute solutions of K,CO,
and Na,CO, MnO, withdraws and combines with
7 p.c. KjO, and 4-1 p.c. Na,0, respectively, ac-

cording to Gorgeu ; the manganites thus pro-
duced approximately correspond with the for-

mula M,0.15MnO,. According to JoUes {Chem.
Zeitung, 11, 1894) E^MnO, is obtained, as a
brown-yellow solid, by mixing equivalent quan-
tities of KjMnOj and C,H„0. Wright and Menke
(0. J. 37, 22) have examined the potassium
manganites formed by ppg. MnO, in presence of

K salts, by passing CI into KjCOjAq holding
MnCOj in suspension, by adding MnS04Aq to
KMnOjAq, &o. ; they conclude that the amount
of K,0 ppd. in combination with MnO, varies
according to the relative masses of the reacting
bodies, the temperature, the quantity of free acid
present, &o., and that it tends to the maximum
6MnO,.K;0. W. a. M. failed to obtain
8MnO,.K,0.3H,0 described by Stingl a. Mo-
rawski {J.pr. [2] 18, 91) as produced by acting on
KMnOjAq with a reducing agent such as SO,,
glycerin, or alcohol ; they say that K,0 is ppd.
in combination vrith MnO,, but that the ratio of
K,0 to MnO, varies much, Weldon (0. N. 20,



184 MANGANESE OXiMS.

109) gave theformulssCaO.MnO, and Ca0.2MnOj
to the maruicmites formed by oxidising MnO.HjO
by air in presence of lime. Manganiies of the

form MO.SMnOj, where M = Oa, Ba, Sr, Zn, and
Pb, are described by Eisler (Bl. [2] 30, 1X0) as

produced by heating EMnO^ with slight excess

of various metallic chlorides, and washing with

water. By heating metallic chlorides with
MnO,, and then adding MnCl:, Bousseau obtained

tnanganites, which he classes as MO.SMnOj,
MO.MnOj, and 2MO.Mn02 (C. B. 101, 167 ; cf.

ti&o Post, B. 12, 1484, 1537 ; Rammelsberg, B.
8, 233 ; Eousseau, C. B. 102, 425, 615 ; 103, 261;

104, 786, 1796). Various compounds of MnO with
MuOj seem to exist ; these may be regarded as

manganese ma/nganites ; v. Oxides intermediate

between manga/rdc oxide and manganese per.

oxide, mfra.
18. While MnO, reacts as an acidio oxide

towards the oxides of the more positive metals,

it also reacts as a basic oxide with some acids.

The usual reactions of MnO, with acids are those

of a basic peroxide {v. BeacUons, 3 to 6, swpra).

The salt MnOj-SOj is said by Fremy to be formed
by carefully reacting on MnOj-fflH^O with cone.

H2SO4, and allowing to stand in air (C B. 82,

475). By adding MnSOj to a freshly prepared
solution of PbjOt in acetic acid, as long as

PbSO, was ppd., SchSnbein (J. pr. 74, 325) ob-

tained a deep brownish-red liquid, which had
strongly oxidising properties, and from which
MnOj separated on standing, or more quickly on
boUing. Schonbein thought that this liquid

contained an acetate of MnO,, but he did not
succeed in isolating this salt.

Htdeates op manoahese peboxide. When
approximately pure MnO, is ppd., by oxidising

manganous salts in alkaline solutions, or by re-

actions between manganous salts and perman-
ganates, or by decomposing EMnOjAq by H2SO4
or HKO3, the pp. always contains water ; but it

is very doubtful whether any definite, and fairly

stable, hydrate of MnO, exists. When the pro-

cess of formation results in ppn. of all the Mn
as MnO, the composition of the pp. approxi-

mates to MnOz.BLjO, but this body loses water in

dry air (v. Wright a. Menke, O. J. 37, 22).

When the whole of the Mn is not ppd. as MnOj,
the pp. consists of compounds of the form
a;Mn02.yMn0.2H,0 containing variable quanti-

ties of metallic oxides according to the condi-

tions of formation. It appears to be possible to

obtain hydrates which are stable for many hours
within definite limits of temperature, but these

hydrates are of the form !EMnO,.2/Mn0.zH,0
(v. Veley, O. J. 37, 581 ; 41, 56).

iJa/erercces.—The foUowingpapers contain the

chief experiments bearing on the formation and
composition of supposed hydrates of MnO,:

—

Bammelsberg, B. 8, 238 ; Fremy, 0. B. 82, 1231

;

Van Bemmelen, B. 13, 1466 ; Gorgeu, A. Oh. [3]

66, 154 ; C. B. 108, 948 ; Von Hauer, W.A.B. 13,

453 ; Eeisig, A. 103, 206 ; Bottoher, J. pr. 76,

235 ; Guyard, Bl. 6, 81 ; Morawski a. Stingl,

Ji, pr. [2] 18, 90, 97 ; Volhard, A. 198, 318

;

Suokow, D. P. J. 177, 231'; Wernicke, P. 141,

116 ; Veley, 0. J. 37, '581 ; 41, 56 ; Pickering,

C. J. 35, 654 ; Wright a. Luff, O. J. 33, 504

;

Wright a. Menke, O. J. 87, 22 ; Franke, /. or. [2]

86, 166, 451.

OXUIES INTERMEDIATE BETWEEN MAXOAmO

OXIOE AND MANGANESE PEKOXIDB. Ihese OZlcled

belong to the general formula a;MnO,.j/MnO.

The composition of the pp. obtained by adding

water to solutions of MnO, or MujO, in cold cone.

HClAq varies between 16MnO,.5MnO and
36Mn02.5MnO (Pickering, 0. /. 35, 659). By
passing Gl for a limited time into solution

of Mn acetate, Veley obtained a pp. approxi-

mating in composition to 5Mn02.Mn0.a!H,0
(0. J. 37, 581 ; 41, 56) ; by heating this pp. in a
current of air, the compound llMnOj.MnO.B-jO
was produced ; and by heating the first com-
pound in 0, the body produced had the com-
position 23MnO,.Mn0.2H20. Wright a. Menke
(O. J. 37, 22) obtained a number of bodies

aiMuOj.J/MnO.ccHaO by various processes of oxi-

dising manganous salts, and reducing perman-
ganates ; in every case, however, KjO, or other

alkali, was held in combination. Further ac-

counts of these intermediate oxides, many of

which were probably mixtures of the better de-

fined oxides of Mn, wiU be found in the memoirs
referred to under Hydrates oe manoanese per-

oxide (v. supra), especially in the memoirs of

Gorgeu.
Manganese tbioxide, MnO^. This com-

pound is formed, in very small quantities, by
slowly dropping a solution of KMnO^in cold cone.

H,SO, (c. 6 grams KMnOj in 100 c.c. H^SO,) on
to dry Na,COj. The Na^CO, is placed in a dis-

tilling flask surrounded by cold water. The
flask is connected with a U-t^lie filled with
fragments of glass, and surrounded by a mixture
of ice and salt, and this tube is connected with
another (J-tube containing a little dilute

HjSOjAq. As each -drop of the green solution

of KMnO, in H^SO, falls on to the NajCOj, a
pink cloud is formed ; the cloud partly condenses

in the first U-tnbe, and part of it passes on and
is dissolved in the H2SO4 in the second tube

(Pranke, 0. J. [2] 36, 31, 166 ; v. also Thorpe a.

Hambly, 0. J. 53, 175). Only a very small

quantity of MnO, can be obtained. It appears
as a reddish, amorphous, deliquescent mass. It

slowly decomposes at ordinary temperatures,

but is fairly stable if surrounded by ice and
salt (T. a. H., I. c). MnO, is decomposed by
water yielding HMnOjAq and MnO, (T. a. H.)

;

according to Franke, HjMnO, is produced, but
quickly decomposes to MnO,, 0, and HMnO^,
and probably also H^MuaO,. MnOj dissolves in

cone. H2SO4, forming a green solution. Franke
thinks this liquid contains (M^Oj)2S04. MnO,
dissolves in KOHAq, forming KjMnO,. MnO,
liberates I from EI, and acts on Eg similarly to

ozone (T. a. H.).

Manganese HEPToxiDE,Mn20,. (Permangania
anhydride.) This oxide was obtained by Thenard
(C B. 42, 382). Its composition was determined
by Aschoff (J.pr. 81, 34). Pure KMnO,, free from
Gl compounds, is added little by little to cono.

HjSO,, S.G. 1*845, kept cold by a freezing mix-
ture. To the green solution thus obtained a few
drops of water are added, when Mn^O, slowly
separates in dark reddish-brown oily drops. If

acid of the composition H2S04.H,0 (S.G. 0. 1-78)

is used, oily drops of Mn,©, are formed without
addition of water. According to Franke (X pr.

[2] 36, 81), a solution of EMnO, in cone. HjSO,
contains (Mn0^2304< ^''^^ this is decomposed by
a little water, giving MnjO, and H^SOj.
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Terreil 01. 1862. 40) prepares MHjO, by
aiesolving KMnOj in well-cooled H^SOj, con-
taining water in the ratio H^SOjt^RiO, placed in
a stoppered retort, the beak of which passes into

a glass balloon surrounded by a freezing mix-
ture. Corks or organic material must not be
nsed in any part of the apparatus. He heats
the retort to 60°-65° (not over 70°), when
porple-red vapour is evolved and condensed to

a thick greenish-black liquid, which is Mn^O,.
Only a few drops of Mn^O, can thus be prepared
at a time. As soon as a certain quantity collects

in the balloon, decomposition occurs, with slight

detonation (v. also Spiess, J.pr. [2] 1, 421).

P. Theuard {J.pr. 69, 68) describes Mn^O, as

a dark olive-green liquid, with a smell recalling

01 compounds and ozone. Aschofi (J.pr. 81, 84)
describes it as dark brownish-red oily drops,

which do not soUdify at —20°. Mn^O, slowly
decomposes in air at ordinary temperatures,
with evolution of O. It may be heated to
60''-65°, under reduced pressure, without vola-

tilising ; at a somewhat higher temperature it

is suddenly and^olently decomposed to MnO^
and 0. MnjO, is very hygroscopic. It dissolves

in water to form a purple liquid, probably con-

taining HMnOj. This liquid is slowly decom-
posed on warming into MuO^ and O. Mn^O,'
dissolves in cold cone. H^SO,, apparently with-
out decomposition, to form an olive-green liquid

(this liquid contains (MnOg)2S04 according to

Franke, J.pr. [2] 36, 31). Unfl, is at once de-

composed by contact with small quantities of

MnO,, AgjO, or HgO (Asohoff, I. c). MujO, is

a powerful oxidiser. It inflames paper or alcohol.

Makoanese tetboxibe (?). Franke (J.pr. [2]

36, 31, 166) states that a blue gas is obtained by
leading air or COj, saturated with water at
40°-50°, over the green liquid formed by dis-

solving EMnO, in well-cooled cone. H^SOj. To
this blue gas he gives the formula MUO4. Thorpe
and Hambly repeated Franke's experiments (O.

J. 53, 178), but failed to obtain any indications

of the formation of a blue gas.

Manganese, ozyacids of, and their salts.

Two series of salts derived from oxyacids of Mn
are known—the manganates M'gMnO^ and the

permanganates MiMnOj. The acid correspond-
ing to the manganates, viz. HgMnO^, has not
been isolated, but its anhydride MnO^ is known.
The anhydride of permanganic acid, viz. MujO,,
is known, and the acid itself has also probably
been isolated.

Makqanates, MijMnO,, derived from the

hypothetical acid HjMnOj. The anhydride of

this acid, viz. MnO„ is known. A solution of

this oxide in water perhaps contains H2Mn04,
but it decomposes almost at once to HMnOj and
MnOj (v. Manganese trioxide, p. 184). When
an aoid is added to solution of a manganate, the

manganic acid produced at once decomposes

to permanganic acid and MnO,. This change
occurs even when CO, is passed into solution of

a manganate. Themanganates are isomorphous

with the sulphates.

The fact that the product of fusing together

pyrolusite, potash, and saltpetre dissolved in

water to form a green liquid, which became blue,

violet, and then red, on addition of much water,

was known to Scheele. To the green substance

Scheole gave the name ' Chamcsleon rr.inerale.''

Chevillot and Edwards, in 1817, showed that

th« green substance was a definite compound of

potash with an acid of Mn {A. Ch. [2] 4, 287

;

8, 337). Forohhammer (Annals of Phil. 16,

310; 17, 160) and Fromherz (P. 31, 677) in.

vestigated the manganates. Mitscherlich, in

1830, showed that two salts are obtained by the
action of alkali on pyrolusite in presence of ail

or alkali nitrate (P. 26, 287).

Manganates of the alkalis and alkalina

earths are obtained by heating HnO, with EOH,
CaOjH,, &e., to c. 150° in absence of air, or to

higher temperatures in presence of air, or by
strongly heating any Mn salt with KOH,
CaOjH,, &e., in presence of or an oxidiser,

e.g. EClO,. K^MuO^ and NajMnO, dissolve with-

out decomposition in water containing alkali.

In pure water, KMnOj or NaMnO, is formed and
MnOj ppd. Solutions of the alkali manganates
are decolourised, with ppn. of MnO^, by easily

oxidised bodies, e.g. SO^Aq, As^OjAq, H2SAq, or

ferrous salts. Ba and Sr manganates are in.

soluble in water.

Barium manganate BaMnOf. A dark-

green powder. S.G. 4-85. Insol. water. Un-
changed in air ; decomposed by acids. Pre-

pared by calcining Ba(N0s)2 with MnO^, or by
projecting finely-powdered MnO, into a molten
mixture of FClOj and BaO^B,, washing with hot
water, and drying. By heating MuO, with
Ba(N03)„ BaMnO, is obtained as a green powder
consisting of minute hexagonal crystals (Forch-

hammer, Aimals of Phil. 16, 130; 17, 150;
Bosenstiehl, J. Ph. 46, 544 ; Schafavik, J. pr,

90, 16). The salt is also obtained by digesting

Ba(Mn04)2 with BaOAq.
Didymium manganate Di2(Mn0,)3. A

black powder ; insol. water. Obtained by heat>

ing for 30 minutes 1 pt. MnO, with 4 pts. DiSKO,
and washing with water (Frerichs a. Smith, A.
191, 353).

Lanthanum manganate La2(MnO,)3.
Besembles the Di salt; prepared similarly

(F. a. S. Z.C.).

Potassium manganate KjMnO^.
Formation.—1. A mixture of equal parts of

finely-powdered MnOj and KOH is heated to

bright redness in air, or in 0; 3Mn02-H2KOH
= KjMnO, + Mu^Os -1- H,0. K^MnOj is formed by
heating MnO, and KOH in absence of to c.

150° (Beketoff, Bl. 1, 43) ; the reaction occurs

in N at 0. 180' (Elliot a. Storer, P. Am. A. 5,

192). If the mixture is heated above 180° O
must be present, because at c. 190° KjMnO,
is decomposed with re-formation of MnO,.

—

2. By boiling cone. KMnOiAq with KOHAq;
2KMnO,Aq + 2K0HAq = 2K2Mn04Aq + B..fi + O
(Aschoff, J. pr. 81, 29). According to Thenard

(/. pr. 69, 58), this reaction only occurs when
the KOH contains some- oxidisable substances,

e.g. a little organic matter.—3. Bylong-continued
heating KMnOj to 240°

;

2KMnO,= KjMnOj + MnOj + 0, (Thenard, l.c.).—

4. By fusing any oxide of Mn with KOH in

presence of 0, or an oxidiser such as KCIO3.
Preparation.—2 pts. KOH are dissolved in

the smallest quantity of water, 1 pt. ECIO3 and
2 pts. very finely-powdered MnOj are added, the

mixture is dried, and then heated, nearly to

redness, for a long time in a Pt dish ; the fused

mass when cold is treated with a little water,
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the oouc. green solutioa is decanted, after stand-

ing until quite clear, and evaporated in vacuo
over HsSOj..

Praperties and Reactions.—Dark-green crys-

tals; isomorphous with K2SO4 and ELjCrO,.

Soluble in water containing KOH without de-

composition ; dissolves in pure water with
decomposition to EMnO^Aq and MnO^. Dilute

acids, even CO^, quickly decompose 'S^lnO„
forming K permanganate and a manganoua
salt ; e.g. with H^SO, ;—SKjMnO^Aq+ iH^SO^Aq
= 2KjMn20sAq + MnSOjAq + SKjSO.Aq + 4H,p.
Heated in CS^, MnS, GO,, and polysulphides
of K are formed (Miiller, P. 127, 404). Heated
in a stream of water-vapour, Mn^Oj, EOH, and

are produced
(2KjMn04-f2H20 = Mn,Os-l-4KOH-h30). By
fusing MnO, with KOH in air, and then passing
water-vapour over the product, then again fusing

the products together, and repeating these pro-

cesses, may be obtained from the atmosphere.
Sodium manganate'^a,^lla0^.1Q'B.fi. Ob-

tained by long-continued heating equal pts.

finely-powdered MnO^ and NaNO,, boiling with
water, filtering, and allowing to cool (Gentele,

J. pr. 82, 58). Said to form colourless crystals,

resembling Glauber's salt, and to dissolve in

water with partial decomposition to form a green
solution.

Peemanqanio acid and Pebmanoanates. The
acid HMnOj, or EjMn^O,, has probably been
isolated ; a series of salts derived from this acid

is known. Permanganic anhydride, Mn^O,, is a
very unstable liquid ; it dissolves in water to

form HMnO^Aq, which slowly decomposes to

MuOj and 0. Permanganic acid and its salts

readily part with 0, and hence act as energetic

oxidisers. The permanganates are isomorphous
with the perchlorates n'OlO^; they are purple
red ; all are soluble in water, the least soluble

is the Ag salt. These salts are produced by
the action of dilute acids, or of CI, on the man-
ganates ; or by the reaction of several oxidisers,

e.g. PbjOi and dilute HNOjAq, on Mn salts :

—

(Tamm, /. 1872. 910 ; Fresenius, Fr. 11, 415,

425; Crum, A. 60, 219; Qibba, Am. S. [2] 14,

204 ; Chatard, O. N. 24, 196 ; Piohard, O. B. 75,

1821 ; Deshayes, Bl. [2] 29, 541 ; Volhard, A.
198, 354 ; Eose, P. 105, 289). KMnOj is re-

duced to KjMnOj by boiling cone. KMnO^Aq with
potash (cf. Potassium manoanate. Formation
No. 2, p. 185). Solutions of permanganates are

decomposed by NH^Aq with separation of

ffiMnOj.j/MnO ; they are reduced to manganous
salts by HNOaAq, fairly cone. HClAq, SOjAq,
Na^SjOjAq, many organic compounds, &c.

H2SO4 decomposes solid permanganates with
separation of MnO, and evolution of O. Solu-

tions of BMnO, and EMnO, absorb the green

and yellow-green rays of the spectrum ; the

absorption-spectrum has been examined by
Lecoq de Boisbaudran {Spectres Iv/mineiix, p.

108). According to Vogel (B. 8, 1534) 55^
pt. of Mn may be detected, in presence of Ou
and Fe compounds, by boiling with PbO, or

PbjOj and dilute HNOjAq free from CI com-
pounds, and examining the absorption-spectrum
of the solution (of permanganate) produced.
Ammonium permanganate NH^MnOj.

Besembles KMnO,, with which it is isomor-

phous ; T. sol. water ; decomposed by gently

heating. Prepared by rubbing together AgMnO,
and NH^CIAq in the ratio AgMnO^iNHjCl, filter-

ing, and evaporating at the ordinary temperature
over HjSO,; also by decomposing BaMnO, by
(NHJjSO^ (Bottger, N. B. P. 25, 115).

Barium permanganate'BaMnOt. Small,
hard, rhombic ootahedra; almost black, with
violet sheen. Prepared by adding excess of

H^SLP^q to KMnO^Aq, filtering from KjSiP,
through asbestos, saturating with BaOAq con-
taining BaO^H, in suspension (BaCO, should not
be used as it causes ppn. of MnOpxRfi), de-

canting from BaSiPg, and evaporating (Bousseau
a. Bruneau, 0. B. 93, 229). Bottger (N. B. P.
25, 115) prepares BaMnOi by dissolving in water
the product of the fusion of 2 pts. EOH and 1 pt.

MnOj, filtering, and adding BaCl^Aq until the
green colour of the liquid disappears ; he col-

lects the violet-blue pp., and washes it with cold
water till the washings begin to appear reddish

;

he heats this pp., which is Ba(Mn04)2, vnth
water, passes in COj till the liquid is purple-red,

filters from MnO^, and evaporates.

Calcium permanganate CaMnO,.5H:0.
A crystalline, deliquescent mass; prepared by
decomposing AgMnOt by CaCljAq, following

directions given for obtaining NH4Mn04 {v.

'supra).

Cobalt permanganate does not seem to

have been isolated; but Elobb has prepared
several luteo-cohaltic permanganates, viz.

Oo,(NH,),j(Mn04)e, Co,(NH3)„Cl4(Mn04)„
Co, NHs),jBr4(Mn04)j (0. B. 108, 384 ; Bl. [2] 48,

240).

Potassiumpermanganate EMnO,.
Formation.—1. By fusing together EOH and

an oxide of Mn in the air or with EClO,, dis-

solving the E2Mn04 in water, passing in C0„
filtering from MnO,, and evaporating
(3K,Mn04Aq -1-2002 =
2EMnO^Aq-^-2K^C03Aq-^MnOJ).—2. By warm-
ing solution of a Mn salt with E^COj and
EClOAq.—S.BymeltingMnOjwithEHO.making
a cone, solution of the fused mass, adding
saturated MgSOjAq, and filtering

'

(3E2Mn04Aq+ 2MgS04Aq
= 2EMn04Aq + 2EjS04Aq H- 2Mg0 H- MnOj)

(Tessifi du Mothay, D. P. J. 186, 231).-4. By
passing CI into a solution of the fused mass ob-

tained as in 1 and 3, and evaporating (Stadeler,

J.pr. 103, 107) (2KjMn04Aq-hClj
= 2KClAq + 2EMn04Aq).

Preparation.—A mixture of 2 pts. EOH and
1 pt. ECIO3 is melted in a thin sheet-iron cru-

cible ; the crucible is removed from the lamp,
and 2 pts. very finely powdered and sifted MnO,
are added, little by little ; heating is then con-

tinued, with stirring, until the mass gets quite

hard ; the temperature is then raised for a short
time to full' redness ; when cold, the mass is

broken up, and boiled with so much water that

no crystals separate on cooling (c. 40 pts. water
for 1 pt. EClO, used) ; a rapid stream of well-

washed CO2 is passed into the boiling liquid

until a drop placed on paper makes a red stain

(shovring no green at the edges), the outer part

of which soon becomes brown. After cooling;

the greater part of the liquid is poured off, the

rest is filtered (from MnO,) through glass-wool,

and the whole is evaporated until a drop placed
on a cold surface quickly deposits crystals.
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After Htanding 12 to 24 hours the greater part
of the EMn04 separates out; a little is obtained
by further evaporating the mother-liquor. TOO
grms. pyrolusite give about 30 grms. KMn04
fBettger, J. pr. 90, 156 ; for modification of this

method, v. GriJger, J. pr. 96, 169 ; Wohler, P.
27, 626 ; Gregory, J. Ph. 21, 312 ; Mitsoherlioh,

P. 25, 287; ElUot a. Storer, P. Am. A. 5, 192).

B^ohamp {A. Oh. [3] 57, 298) heats MnOj with
KOH, and oxidises by passing O over the fused

mass; he then dissolves in water, passes in CO,,

and evaporates.

JProperties.—Dark purple-red, almost black,

rhombic crystals; a:6:c = -79523:1: -6478. S.G.
2-71 (Kopp). Isomorphous with KCIO,. S. at
15° = 6-25 (Mitscherlieh). Decomposed by heat,

giving K^nOj and O. Pure cone. KMnO^Aq
can be boiled without change ; in presence of

oxidisable bodies KMnOjAq is quickly reduced.

Reactions.—1. Heated to 240°,MnOj, K,MnOj,
and are produced (Chevillot a. Edwards, A. Ch.

[2] 4, 290). At higher temperatures xMn0.i.yK.fl
is formed (Eousseau, C. B. 104, 786).—2. SuU
phuric or nitric acid separates HMnO,, which
decomposes with evolution of and ppn. of

MnOj, Mn^Oa, or aMnOj.yMnO; with consider-

able excess of warm BL,SOiAqor HNOjAq, MnSO,
or Mn(NOa)j is produced. Cold cone. HjSO, dis-

solves EMnOf, forming a green liquid, from
which a few drops of water cause separation of

Mn^O, (c/. Manganese heptoxide, p. 184 ; v. also

Manganese trioxide, p. 184).—3. Hydrochloric

acid in excess forms MnCl, and evolves CI. Dry
HCl evolves CI, and forms B..p, KCl, Mnj03.a!HjO,

MnOlj, and probably MujClj (Thomas, G. J.

38, 372).—4. Sulphuric acid and oxidisable

bodies either separate MnO^, or xMnO^.^MnO,
the oxidisable body being simultaneously oxi-

dised; or if there be enough acid to prevent ppn.
of a;MnOj.2/MnO, MnSO, is formed. With
HjOA and H^SO,, CO, and H^O (besides KjSO^
and MnSO,) are produced (c/. Berthelot, A. Ch.

[5] 21, 176 ; Harcourt, 0. J. [2] 5, 460 ; Jones,

C. J. 83, 95). Harcourt (Z.c.) represents the re-

action thus

:

2KMn04Aq+ SHjSO^Aq + SHjO^OjAq
= K^SOjAq + 2MnS04Aq + IOCO2+ 8H2O.

Jones (Z.c.) says that .H2O, 'Kjufit, and Mn02O4
are at first produced on adding EMnO^Aq
to H^CjO^Aq, and that further addition of

KMnOjAq forms K2CO3, ppts. MujOa, and
evolves CO, and 0. Alcohol gives X acetate and
a pp. containing MnOj, MnO, and K^O ; glycerin

gives a similar pp. and forms E^CO, (Morawski
a. Stingl, J. pr. [2] 18, 78 ; ef. Berthelot, l.c.).—

5. According to AschofC (J. pr. 81, 29) cone.

EMnO^Aq is reduced to EjMnOj by boiling

with potash soVutAon (2EMn04Aq + 2E0HAq
= 2EjMn04Aq + Hj0 + 0); Thenard {J. pr. 69,

58) says that this action does not occur unless

traces of oxidisable substances, e.g. organic mat-
ter, are present.—6. EMnO^Aq acidified by
HjSOj reacts with hydrogen peroxide to form
HjO, 0, andMnSO,. At low temperatures, 0. 12°,

the EMnOj is decolourised, but is not evolved,

according to P. Thenard (O. R. 75, 177) ; Ber-

thelot {A. Ch. [5] 21, 176) thinks that HjO, (?)

ia formed («. also Swiontrowski, A. 141, 205;

Aschofl, P. Ill, 217).—7. EMnO^Aq is decom-

posed with separation of MnOj, Mn^Oa, or

icMnOj.j/MnO, by ammoma (Oloez a. Quignet,

C. B. 47, 710 ; Wohler, A. 136, 256 ; Wanklyn
a. Gamgee, 0. J. [2] 6, 25; Tamm, C. N. 25,

47) ; by hydrogen (Jones, C. J. 33, 96 ; Wanklyn
a. Cooper, P. M. [5] 6, 288) ; byphosphine, arsine,

and stibine (Jones, Ix. ; Schobig, J. pr. [2] 14,

289 ; Parsons, C. N. 1877. 236) ; by chlorinei

dioxide [ClOj] (Fiirst, A. 206, 75).—8. With
potassium sulphocyanide, E^SO, and ECNO ara
produced (Morawski a. Stingl, /. pr. [2] 18, 78),

—

9. Sodmm thiosuVphate in boiling solution is

wholly oxidised to Na^SO, by fairly oono.
EMnO^Aq ; if the EMnO^Aq is very dilute from
1 to 2^ P.O. NaaSjOj remains (Glaser, M. 7, 651).

Combination.—From cone, mixed solutionsof
EMnOj and E^MnOj the salt EMnOj.EjMnO,
separates in small, sis-sided, monoclinio tablets

(Gorgeu, J.pr. 80, 123).

Sodium permanganate NaMnO^-SHjO.
Formed similarly to EMnO^; or by the reaction
between AgMnOj and NaOlAq. V. sol. water,

and hence obtained in crystals with difficulty.

Silver permanganate AgMnOj. Mono-
clinic crystals. S. '91 in cold water. Obtained
by mixing cone, warm EMnO^Aq with AgNO,Aq,
and allowing to cool (Dewar a. Scott, Pr. 35,

44). Elobb (O.B. 103, 884) obtainedAgMn04.2NH3
by saturatmg EMnO^Aq with HH„ and then
adding an equivalent quantity of AgNOj.

Permanganates otcopper,didymium (Frericha
a. Smith, A. 191, 354), lanthanum (F. a. S., I.e.),

lead, Uthium, magnesium, strontium, and zi/ne,

have been isolated.

Permanganic aciiZ, HMnO^. The solution

obtained by decomposing powdered Ba(Mn04),
by an exactly equivalent quantity of H^SOjAq,
contains this acid. Hiinefeld {Schweigger's
Jah/rb. der Chem. und Phys. 30, 133) says that
the acid can be obtained, in indigo-like crystals,

by washing Ba(Mn04)2 with hot water, whereby
it is decomposed to Mn02andBaMn04, filtering,

adding exactly enough phosphoric acid to decoth-

pose the Ba salt, heating to 60°-100°, filtering,

and evaporating at a low temperature. (No
analyses are given.)

Manganese, oxyohlorides of. Several oxy-
ohlorides of Mn appear to exist, but they have
not been satisfactorily examined. P. de Saint-

Gilles (C. B. 65, 329) says that MnClj-SMn^O, is

formed as a black powder, resembling MnO,, by
heating to 280°, in a partially closed vessel, a
mixture of MnOl, and NaNO,. Gorgeu (A. Ch.

[6] 4, 515) obtained an oxychloride, to which he
provisionally assigned the formula MnCl^.MnO
by heating MnCl, in water vapour. According
to AschofE (/. pr. 81, 29) the gas which Dumas
obtained by adding pieces of fused ECl or NaCl
to a mixture of EMn04 and oono. H2SO4, and
which he said was MuCl„ is probably an oxy-

chloride having the composition MnOjCl.
Kanganese, oxyfluoride of. According to

Niokl^s (0. R. 65, 107) the compounds MnOF.EF
and Mn20F2.2EF are ppd., when solution of MnO,
in ethereal HGl is poured into boiling EFAq or
NaFAq. Christensen {J.pr. [2] 35, 57), however,
asserts that the double compound obtained as
described above is MnOF,.

Uanganese, oxysulpMde of. The compound
MnO.MnS is said to be formed, by Arfvedson (P.

1, 50), by heating MnS04 in H ; it is a green
solid, which dissolves in acids with evolution of

HjS ; heated in air it burns to Mn^O,.
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IlanganeBe, phosphides of. Several com-
pounds of Mn with P have been described.

MhjP : an amorphous powder, S.ti. 4-94, ob-

tained by heating Mh and P together to low red-

ness (Sohrotter, J. pr. 51, 385). Also formed,

according to H. Bose, by heating MnCl, in PHj.
By heating Mn pyrophosphate mixed with sugar-

charcoal, in a crucible filled up with charcoal,

Struve (J. pr. 81, 321j obtained a brittle sub-

Btauoe resembling pig-iron, the composition of

which varied between Mn^P^ and Mn^P' Merkel
and Wohler (A. 86, 371) obtained a crystalline,

greyish, regulus, S.G. 5*95, by heating together 10
parts MnOj, 10 parts well-burnt bones, 5 parts

quartz-sand, and 3 parts lamp-black. The com-
position agreed with the fdrmula Mn^P, ; but as

part was soluble, and part insoluble, in HClAq,
they regarded the substance as a mixture of two
phosphides, MnsPj (soluble in H01A.q) and Mn^Pj
(insoluble in HClAq).

Manganese, salts of. Compounds obtained

by replacing the H of acids by Mn. Mn forms
two series of salts : manganous salts, HnX^, and
faanganic salts, MnjX,; X = N03, CIO,, ^S0„
gPO<, &c. One or two salts of the form MnXj

—

e.g. Mn(S0j2—are also said to exist. The
manganous salts are considerably more stable

than the manganic salts. A number of double
salts of manganic sulphate are known;
those with the alkali sulphates are alums, e.g.

Un^(80^),.K^S0^.2iHJ0. The manganous salts

form a fair number of double salts and a few
basic salts. The chief salts of Mn are the fol-

lowing: a/niimonates, arsenates and arsemte,
borate, carbonates, chlorate and perchlorate,

chromates, ferri- &ni ferro-cyanides, iodate, mo-
lybdate, mirates and nitrites, phosphates and
phosphites, selenates and selerdtes, siUcates, sul-

phates and sulphites, thiosulphate, tungsiate, va-

nadate: U. CaEEONATES, NlTKATES, SULPHATES, &C.
Manganese, seleuide of. Said to be produced

in combination with H^O as a red powder, de-

composed in air, by adding an alkali selenide so-

lution to solution of a manganous salt.

Uanganese, silicides of. Mn and Si combine
when heated together (Troost a. Eautefeuille,

C. B. 81, 264). Silicides of Mn, containing from
6'5 to 13 p.c. Si, have been obtained by Wohler
{A. 106, 64) by fusing together MnFj, Na, K sili-

cate, and cryolite; or MnCL.2NaCl, CaF^i n-^^

K silicate; or MnClj, CaFJ, K^SiFo, and Na.
These silicides form hard, brittle masses ; they
dissolve in HClAq with evolution of H and SiHj.

Manganese, silicofluoride of. MnSiFg.BHjO.
Hexagonal crystals, a:o = 1: "Slo ; S.G. at 17'5°

= 1-9038 (Stolba, O. C. 1883. 292). Formed by
dissolving MnCOj or MnF^ in H^SiFjAq, and
evaporating. When heated, the crystals give oft

water, and then SiF^, and leave MnFj (Berzelins).

Manganese, sulphides of. Two sulphides are

known, MuS and MnS^.
MANaAKous SULPHIDE, MnS. Occurs native,

as manganese-blende, in hexagonal crystals, S.G.
3"95. Produced by heating together MnO or
MnCOj and S, not by heating S with Mn. Also
formed by heating Mn in CS.^ (Gautier a. Hallo-
peau, O. B. 108, 806) ; also by heating various
Mn compounds in H^S (Carnot, Bl. [2] 32, 162).
Bidot (J. 1868. 229) obtained MnS in hexagonal
crystals by heating the amorphous substance in
a stream of HgS. MnS is ppd. from solutions of

Mn salts by NH, sulphide, as a pale ba£[-colouted

amorphous solid, which quickly oxidises in air;

if this pp. is rapidly dried and then warmed in

HjS, pure MnS is obtained. MnS is a greenish

solid ; decomposed by weak acids, e.^. acetic acid,

with evolution of H^S. Heated in air, SO, is

evolved and MujOj remains (P. W. Hofmann,
D. P. J. 181, 364). Heated in Kfl vapour, H^S
and H are given off and Mn^O, is formed. MnS
is slowly decomposed by 01 with formation of

MnCLj and Sfik-
There appear to be two forms of MnS ob-

tainable by ppn. from Mn salts by NHj sulphide;

the pp. from cone. MnCl2Aq or MnSO^Aq is rose-

coloured; if NH4CI is present the pp. is greenish

and consists of small 8-sided plates. The green
sulphide is not produced when KjS or Na^S is

used as pptant. (Fresenius, J.pr. 82, 265 ; Muck,
Z. 1869. 580 ; de Clermont a. Guyot, Bl. 27, 353

;

Geuther, Z. 1865. 347). The rose-coloured sul-

phide is said to be changed to the green sulphide

by heating with a little water ; but it may be
heated to 305° with much water without changing.
The change from rose to green is accomplished

by heating with NHjAq to 250° in a closed tube,

and the reverse change by heating in NHj gas.

The rose sulphide is not changed by heating

alone to 250° but in presence of HjS the green

sulphide is formed at 220° (De 0. a. Q.,l.c.). The
green sulphide is thought by Muck to be an
oxysulphide of Mn.

Double compound, 3MnS.K2S. Obtained

by heating a mixture of 1 pt. dry MnSO,, | pt.

lamp-black, and 8 pts. K^CO, and S, and treat-

ing the fused mass with water ; the compound
remains insoluble in water, formingsmalllustrous
dark-red tablets (Voelcker).

Manganic sulfhiue, MnS,- Occurs native as

hauerite, in large, brown-black, lustrous, regular

octahedra, S.G. 3-463. Said to be obtained as a
red amorphous powder, by heating MnSOjAq
with solution of K polysulphides to 160°-180°

in a closed tube (Senarmont, J. pr. 51, 385).

Not changed in air ; decomposed by acids.

Manganese, sulphocyauide of, v. vol. ii. p.

350. M. M. P. M.
MANGANITES. Salts in which MnOj acts

as the acidic radicle; v. Manganese peroxide,

Beactions 12, under Manqanese, Oxides and
hydraied oxides of, p. 183.

MANGANOCYANIDES v. vol. ii. p. 342.

MANGOSTIN G^K^fi^ [c. 190°]. Contained
in the husk of the fruit of Oarciniamangostana.
The dry husks are boiled with water to extract

tannin, then treated with hot alcohol, and the
alcoholic extract left to evaporate. The man-
gostin which is deposited is dissolved in alcohol

and ppd. by lead subacetate. The pp. is decom-
posed by water and the mangostin finally crys-

tallised' from dilute alcohol (Schmid, A. 98, 83).

Thin golden lamina without taste or smell.

Insol. water, v. sol. alcohol and ether. Warm
dilute acids dissolve it without alteration. Hot
cone. HNO3 gives oxalic acid. Alkalis dissolve

it with yellowish-brown colour. Eeduces chloride

of gold solution. FeCl, gives a dark greenish-

black solution, decolourised by acids. Its solution

is not ppd. by any metallic salt except lead sub-

acetate.—(Cj„H2j05)45PbO (dried at 100°) ; ppd.
by adding alcoholic lead acetate and ammonia to

an alcoholic solution of mangostin.
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KANNITE CJl.fle i-e.

CH,(OH).OH(OH).0H(0H).OH(0H).OH(0H),0H^(0H).
Mol. w. 182 (181 by Baoult's method, Brown a.

Morris, C. J. 53, 620). [165°]. S.G. 1-5. [o]d

= --25. S. 15-6 at 18° (Berthelot, 4; Ch. [3]

47, 301) ; 13 at 14° (Erusemann, B. 9, 1467) ; 16

at 16-5° (Wanklyn a. Erlenmeyer, J. 1862. 480).

S. (alcohol) -07 at 14°. H.O. t. 728,200. H.O. p.

728,500 (Berthelot a. VieiUe, Bl [2] 47, 868;
A. Ch. [6] 10, 456). H.F. 818,500 (B. a. V.)

;

287,000 (VonEeohenberg).
OccurrenU'e.—Discovered by Proust (A. Ch.

[1] 67. 148). Occurs to the extent of 30 to 60
p.c. in manna, the dried juice which exudes

from the manna ash (Fraxinus Ormis). Mannite
occurs in many other plants, e.g. : the roots of

Aconiium napelhis ; celery, Apvum gra/oeoUns ;

Meum atha/rm/nticum ; CEnanthe crocata ; Poly-

podmm vulgare; Scorzonera hispanica, and
Triticum repens ; and in the root-bark of Tunica
granatum. Mannite also occurs in the bark
of Canella alba (8 p.c), and of Fraximis
excelsior; in the leaves and young twigs of

Syringa vulgaris; in the leaves of Ligtis-

trwn vulgare and of Cocos nucifera, and in the

fruit of Laurus Persea and of Cactus opuntia.

Mannite also occurs in Laminaria saccharina,

in olives, and in several fungi, e.g. : Lactarms
vellereits, L. twrpis, L. pyrogaVus, and L. palU-
dus. Agaricus integer contains 20 p.c. of its dry
substance. It also occurs in the cambium layer

of Comferm (Payen, A. 12, 60 ; Meyer a. Eeiche,

A. 47, 234; Stenhouse, A. 51, 849; Knop a.

Schnedermann, A. 49, 298 ; Dopping a. Sohloss-

berger, A. 52, 117 ; Miintz, C. B. 76, 649; 82,

210 ; Smith, J. 1850, 535 ; Eoussin, J. 1851,

650; Ludwig, J. 1857, 503; De Luca, /. 1861,

740; 1862, 505; Thorner, B. 12, 1635 ; Eeinsch,

J. 1863, 612; Bourquelot, 0. JS. 108, 568 j

Kachler, M. 7, 410).

Fcmnation.—1. In the lactic fermentation of

sugar (Liebig, J. 1847, 466 ; Pasteur, J. 1857,

511 ; Dragendorfl, Ar. Ph. [3] 15, 47).—2. In the
viscous fermentation of sugar, 100 pts. of sugar

yielding 61 pts. mannite and 46 pts. gum (Pas-

teur, J. 1861, 728).—3. In the spontaneous fer-

mentation of the juice of the sugar-cane in

tropical oUmates (Marcano, G. B. 108, 955).

—

4. By reducing glucose, Isevulose, or invert-sugar

with sodium-amalgam (Linnemann, ^.123, 186;

Dewar, P. M. [4] 89, 345 ; Bouchardat, Bl. [2]

16, 38 ; Erusemann, B. 9, 1465 ; Scheibler, B.
16, 8010).— 6. By reducing mannose (B. Fischer,

B. 21, 1808), or ' glucosone ' (E. Fischer, B. 22,

94), with sodium-amalgam.—6. From the dilac-

tone of meta-sacchario acid by treating with

water and sodium-amalgam (3 p.c), acidifying

with HjSOj (Kiliani, B. 20, 2714; v. LiEvo-

MAMNiTE, infra).

Preparation.—1. Manna is extracted with

boiling dilute alcohol, and the crystals which

separate on cooling are reorystaUised from

water.—2. Manna (2 pts.) is boiled with water

(1 pt.) after addition of a little white of egg.

The crystals which separate from the filtrate are

boiled with water (6 pts.) to which some animal

charcoal has been added, and the filtrate is

' allowed to crystaUise (Euspini, A. 65, 203).

Properties.—Needles or four-sided prisms.

V. Bol. water, v. si. sol. alcohol, insol. ether. An
(iqueoug solution, does not become Byrupy on

spontaneous evaporation (difference from sugar).

Only slightly sweet to the taste. It has little,

if any, action on light, but if borax be added to

the solution it becomes dextrorotatory. Thus
in a 10 p.c solution containing l2'8g. borax

a = -f 22-5°, so thatMd=c + 225° (Vignon, 4. 0&.

[5] 2, 483 ; C. B. 77, 1191 ; Miintz a. Aubin, G. B.

88, 1213 ; Pasteur, 0. B. 77, 1192 ; Bouchardat,

O. B. 80, 120 ; 84, 84). Arsenic acid slowly de-

velops l£6vorotation in a solution of mannite.

Salts of the alkalis and alkaline earths develop

dextrorotation. Free alkalis render the solu-

tion IsBvorotatory. A solution containing 8g.
mannite and 8 g. NaOH in 100 o.c gives

a=-3-4°, so that [a]D=-42°. A solution of

12 g. mannite and 4 g. sodium tungstate made
up to 100 c.c shows o= +0°40' (Klein, O.B. 89,

484). These rotations vary with the amount ol

dissolved substances. The mannite may be re-

covered from these solutions without having
undergone any change in optical properties.

Mannite renders a borax solution acid, forming
boracic acid and sodium metaborate (Dunstan,

Ph. [3] 18, 257 ; 14, 41 ; Lambert, G. B. 108,

1016). Mannite does not reduce Fehling's solu-

tion. It hinders the ppn. of ferric and cupria

salts by potash. It is not turned brown by boil-

ing KOHAq. With a solution of ammonio-
sulphate of copper it gives a blue pp., sol. in

ammonia, forming a blue solution which is not
affected by boiling (Guignet, 0. B. 109, 528,

645). Mannite does not reduce boiling solutions

of silver or mercurous nitrates, of HgCl^, or of

chloride of gold ; but it reduces Ag20 and silver

acetate (Hirzel, A. 181, 50). When alcohol is

added to a solution of mannite mixed with lime,

strontia, or baryta-water, pps. (GgH„Os)43CaO,
(0,H„Oj)jSrO, and (CeH„Os)jBaO are formed
(Hirzel, A. 131, 50 ; cf. Ubaldini, A. Ch. [3] 57,

213). Ammoniacal lead acetate gives a pp. On
adding to an aqueous solution of mannite (1 mol.)

and of lead nitrate (2 mols.) sufficient ammonia
to neutralise two-thirds of the nitric acid present

in the salt, a voluminous white pp. separate?,

which, if fitered off and dried over calcium
chloride, forms a white crystalline powder
C8HsOePb,(N03)j2HjO, S. 1-10 at 14° ; decom-
posing with explosion on heating, and separated'

into its constituents on long boiling vdth water
and by carbonic anhydride with formation of lead

carbonate (Smolka, M. 6, 198).

Beactions.—1. Mannite begins to sublime at

G. 200'' ; in a sealed tube it is unaltered at 250°.

At 280° it splits up into water and mannitan
CsHijOs- When distilled im, vacuo it yields

isomannidt. CjHijOi.— 2. A mixture of HNO,
and E2SO4 forms the nitrate, so-called 'nitro-

mannite ' (Flores Domonte a. Menard, J. 1847,

1145).—8. Nitric add oxidises it to saccharic,

racemic, and oxalic acids, no mucic acid being
formed (Backhaus, J. 1860, 522; Carlet, J". 1861,

367).—4. Boiling HIAq gives sec-hexyl iodide

(Wanklyn a. Erlenmeyer ; Domao, M. 2, 309

;

cf. Le Bel a. Wassermann, C. B. 100, 1589).—
5. Boiling cone. HClAq slowly forms mannitan.—
6. Potash-fusion yields formic, acetic, and pro-
pionic and oxalic acids and acetone (Gottlieb, A.
52, 122).—7. On oxidation withKMnO,in alkaline

solution it gives oxalic acid, formic acid, a little

tartaric acid, a sugar which reduces Fehling's
solution, and erythric acid C^EgO^, whi;^ forgi;
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the salts CaA',2ac[,BaA'2 2aq, andO,H^a05 2a4
(Heoht a. Iwig, B. 14, 1760 ; 19, 468 ; cf. Pabat,

O, B. 91, 728, who states that he obtained a
dibasic acid 0^,0,, which he names dioxyiso-

oitric acid).—8. Air and platinum black yield

mannitio acid CgHi^O, and mannitose CgHi^Og.

—

9. MnOj andHjSO, give formic acid and acrolein

(Backhaus).—10. Whenmannite(2pts.) isheated
with 80 p.c. formic acid (5 pts.) for 8 hours a
mixture of formyl derivatiyes of mannitan ap-
pears to be formed. This mixture yields on dis-

tillation CO, CO2, isomannide 0,H„04, a liquid

OeHjoOa (?) (157° at 17 mm.) and a liquid O^fi
(108°), S.a. I -9396 ; [o]d = - 168° ; almost insol.

water, and smelling like a carbamine and mustard
oil (Fauconnier, C. B. 100, 914 ; cf. Henninger,
B. 7, 264).—11. Distillation with oxaUe acid

yields formic acid, a formyl derivative of mannite
or ofmannitan being probably first formed (Lorin,

Bl. \_2]24,437).—12..Electrolysis of a solution of

mannite acidulated by H^SO^ yields hydrogen,
CO2, CO, oxygen, tri-oxy-methylene ( ? formic
paraldehyde or mannitose), formic acid, oxalic

acid, and a small quantity of an acid whose
calcium salt is GgH^CaOs 2aq. This acid having
reducing properties may be

C02H.CO.(GH.OH)j.C02H
(Bfinard, A. Ch. [5] 17, 316).—13. PClj gives

tetra-ohloro-hexinene (Bell, B. 12, 1273).—14. PIj
forms methylene iodide (Butlerow, A. Ill, 247).

—

15. Organic acids {e.g. acetic and butyric) heated
with mannite at 200° form alkoyl derivatives of

mahnitan.— 16. Mannite heated with water
suffers no change below 280°, but at that tem-
perature a viscid product is got containing ' man-
nitio ether' Oj^I^O,, ([olj= — 5-6) and 'manni-
tone,' a crystalline isomeride of mannitan. Both
bodies are reconverted into mannite by heating

with water at 295° (Vignon).—17. Mannite does

not react when heated with acetic, valeric, or

benzoic aldehydes (Lochert, A. Ch. [6] 16, 65).

But when acetic aldehyde is passed into a solu-

tion of mannite in E2SO4 or HClAq the alde-

hyde is absorbed and there is formed a compound
crystallising in needles [174°] ; insol. cold water.

S. 1 at 95°. It is si. sol. cold, v. sol. hot, alcohol.

Boiling dilute (2 p.c.) H2SO, resolves it into

aldehyde and mannite. Paraldehyde gives the

same compound. When a mixture of acetic and
benzoic aldehydes is used the above product is

formed first(Meunier, C.B. 108, 408).—18. When
a mixture of mannite (10 g.), absolute alcohol

(20 g.), and fused ZnCL, (5 g.) is saturated with
HCl, left for two days, and then mixed with
benzoic aldehyde, there is formed ' tribenzoic

mannitoid ' CsHs03(C,H50)3 [207°]. This crystal-

lises from benzene, and is insol. water, si. sol.

alcohol. It is not affected by boiling alcoholic

KOH, but dilute H2SO4 yields mannite and
benzoic aldehyde (Meunier, C. B. 106, 1425,

1732). A solution of mannite in HClAq or

H2SO4 also reacts with benzoic aldehyde (Meunier,

C.B. 107, 910).—19. A solution of mannite in al-

cohol containing ZnOl, and saturated with HCl
reacts with BzCl, forming di-benzoyl-mannide
0„HA(OBz)j [132°] (Meunier, C. B. 107, 346).

20. Valeric aZc2e%(!e,ZnCl2andHCl convert man-
nite in alcoholic solution into C|,Hg03(C5H,„0)a,
which is deposited as silky needles [91°]

(Meunier).—21. Not fermented by yeast. In con-

tact with water, chalky and chepse at 40° it givfs

alcohol, carbonic, lactic, butyric, and acetic acids,

and hydrogen, but no sugaror glycerin (Berthelot,

J. 1856, 664). When the fermentation is induced
by a slit testicle a fermentible sugar is produced.
Upon fermentation by Schizomyoetes in presence
of CaCOj and ammonium phosphate there is

formed alcohol, n-butyl alcohol, butyric, lactic,

acetic, hexoic, and succinic acids (Fitz, B. 10,

281 ; 11, 43). Bacillus hutyricus gives similar

products. Under other conditions formic acid is

among the products of fermentation (Fitz, B, 11,

1895; 15, 876; 16, 845).—22. Heating with
phenyl oyanate forms C;H8(OH)(O.CONHPh)5
[260°] (Tessmer, B. 18, 968).

Pentanitrate C8Hsi(ONOJsO. Penta'
nitroxyl derivative. [79°]. S. -2 at 60°. S.

(alcohol, S.G. -81) 150 at 12-8°. S. (ether) 130 at 9°.

]?ormed, together with nitro-mannitau, by pass-

ing NH3 into an ethereal solution of the hexa-
nitrate (Tichanovitoh, J. 1864, 582). Long
needles. Dextrorotatory. Explodes when struck,

and also, more feebly, when heated. Ammonium
sulphide reduces it to mannite.

Hexanitrate C3Hg(ON02)„0. Nitro-man-
nite. Mol. w. 452. [113^] (Socoloff). S.G. 9

1-604. S. (alcohol of S.G. -81) 3 at 12-8°. S.

(ether) 5 at 9° (Tichanovitoh). 0= +12-4 in a
3 p.c. solution, so that [a]D = + 400° (Miintz a.

Aubin). Prepared by treating mannite (1 pt.)

with HNO3 (5 pts. of S.G. 1-5) at 0°, and adding
H3SO4 (10 pts.). The product is collected on a
filter, washed with water and aqueous NajCOj,
and recrystallised from alcohol (Domont a.

Menard, J. 1847, 1145 ; Sobrero, A. 64, 397

;

Strecker, A. 73, 62 ; Socoloff, J. B. 11, 136).

Beautiful white needles, insol. water, sol. alcohol

and ether. Explodes violently on being struck

—

it also explodes when suddenly heated ; but il

carefully heated it may be decomposed without
explosion. Ammonium sulphide converts it into

mannite (Dessaignes, A. 81, 251). Iron and
acetic acid and HIAq also convert it into man-
nite (Btehamp, A. Ch. [3] 46, 354; Mills, /.

1864, 584). NH, passed into its ethereal solu-

tion forms crystalline 0„H80(NH2)4 (Tichano-
vitoh).

' Di-sulphuric acid 08H8(S04H)2(OH)4.
From mannite and cone. HjSO^ (Pavre, B. J
25, 560). The free acid is decomposed by boil>

ing water. It gives no pp. with BaCl, or CaClj.

—

Pb2C8H,„S20,22PbO : insoluble pp.
Tri-sulphuric acid' C8H8(S0.,H),(0H),.

From mannite and cone. HjSO^ (Kuop a.

Schnedermann,' A. 51, 1B5). Both the acid and
its salts are decomposed by water into mannite
and HjSOj.-NasA'".—K3A'" : deUquescent
gummy mass ; insol. alcohol.—Ba3A"'2 : crystal-

line powder, sol. water, insol. alcohol.—Pb3A;2

:

amorphous deliquescent mass.
Tetra-sulphuric acid

C8H,(S04H)4(OH)2. [a]B=-H9°. Obtained when,
in the preparation of the hexa-sulphuric acid,

the neutralisation with BaCO, is delayed for two
days.—BajA'''.

Hexa-sulphuric acid C3Hb(S04H)||.

[o]d=+24°. Formed by adding mannite in

small portions to chloro-sulphuric acid (CISO3H).
The product is dropped upon ice, and the ice-

cold solution neutralised with BaCO,^
BajA^ 5aq. When alcohol is added to its soln-

tioi^ thi? salt is throym 40W4 as aq oil, which
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presently changes to a cryBtalline mass insol.

water. The other salts are very soluble, and do
not behave thus (Claesson, J. gr. [2] 20, 10).

Soric acid. When mannite (4 pts.) is

cheated with boric acid ^3 pts.) for eight hours at
145°, and the product is dissolved in water and
neutralised by BaCOj, a filtrate is obtained which
deposits barium borate on evaporating, after

which alcohol gives a pp. which, when "dried at
100°, has the composition (C,H,.B,OB),Ba
(Klein, Bl. [2] 29, 363).

Bexa-acetyl derivative CjHs(OAc)b.
[119°]. [o]d= + 18° (Bouohardat, 0. R. 84, 34).

Prom mannite (18 pts.) and AOjO (80 pts.) at
180°, with or without addition of a little ZnClj
(Bouohardat, A. Ch. [5] 6, 107 ; Sohiitzenberger,

A. 160, 94; Pranchimont, B. 12, 2059). Limit
of etherification from mannite (1 mol.) and
HOAo (6 mols.): 26-4 (Menschutkin, B. 18,

1814). Trimetrio crystals (from HOAc). Insol.

water, cold alcohol, and ether, si. sol. hot alco-
hol. Dextrorotatory. May be sublimed in a
current of COj.

Peiifa-bemoyl derivative
C,H,(OBz),(OH). [0.80°]. From mannite (3 g.),

water (15 g.), BzCl (20 g.), and NaOHAq. The
product is extracted with ether (Skraup, M. 10,

394). Amorphous mass.
Sexa-bemoyl derivative CgSg{OBz)g.

[149°]. Prom the preceding and BzCl. Crystal-

iine grains, v. si. sol. alcohol.

Mannite diohlorhydrin C^s{OB.)fili. Di-
ehloro-tetra-oxy-hexane. [174°]. S. 4-5 at 14°.

[ajn= — 3-7. Formed by heating mannite (1 pt.)

with cone. HClAq (6 pts.) at 100° for eight hours
(Bouohardat, G. B. 75, 1187; 76, 1550 ; Bl. [2]

19, 199). Formed also by heating isomannide
with fuming HClAq at 100° in sealed tubes
(Fauconnier, Bl. [2J 41, 119).. Prepared by
heating mannite (1 pt.) with fuming HClAq (10
pts.) at 106° ; evaporating at low temperatures;
dissolving the crystals in water: filtering the
solution through animal charcoal ; and re-

crystallising from hot alcohol (Siwoloboff, A.
283, 368).

Properties.—Monoolinio crystals. Lasvoro-

tatory. Its aqueous solution is neutral and
tasteless, and is not ppd. by AgNO,. Insol.

alcohol and ether. Decomposed on fusion.

Beactions.—1. Boiling water or cone.NaOHAq
rapidly convert it into C„H80(0H)3C1.—2. A
mixture of HNO3 and H2SO4 gives

C5Hs(ON02)^Cl2, which crystaUises from hot
alcohol in needles [145°], insol. water.—3. So-

dium-amalgam removes HCl in two stages,

forming mannitan chlorhydrin, and finally (;8)-

mannide [119°].

Mannite dibromhydrin CjH8(0H)jBrj. [178°].

Obtained by heating mannite with cone. HBrAq
for 2 hours at 100° (Bouehardat, A. Ch. [5] 6,

120). Small colourless plates (from hot water).

Decomposed on fusion. Insol. cold water, al-

cohol, and ether. Converted by a mixture of

HNO, and H^SOj into OaH,(ON02),Br2, which
crystallises in long needles, sol. hot alcohol,

insol. water.
Mannitan CsHiA i.e. C„H„0(OH)j. First

anhydride of mannite. According to Alechin

(J. B, 16, 383) the various mannitans described

below are mixture^ of isomannide and other

bodieg.

(a) BertheloVs mannitan C|iH,jO„. Obtained

in small quantity by heating mannite at 200°.

A better method is by protracted boiling of man-
nite with cone. HOlAq (Berthelot, A. Ch. [3]

47, 306). Slightly sweetish syrup. Differs from
mannite in being soluble in absolute alcohol>

V. sol. water, insol. ether. Slightly dextroro-

tatory (Bouohardat, A. Ch. [5] 6, 102). When
exposed to the atmosphere it is partially recon-

verted into mannite. Boiling alkalis or dilute

acids accelerate the change. Above 140° it partly

volatilises.

(6) Vignon'smannitanO^jj^!,. [o]j = -|- 36*5°.

Prepared by heating mannite for an hour or two
with half its weight of water at 295°. Also by
heating mannite (2 pts.) with eono. H^SO, (1 pt.)

at 120°, saturating with BaCOs, exhausting with
alcohol, and evaporating (Vignon, A. Ch; [5] 2,

433). Deliquescent mass, v. e. sol. water and
absolute alcohol, insol. ether. Does not ferment
with yeast. Boiling dilute H,SO, or baryta-

water does not reconvert it into mannite. A mix-
ture of mannitan (1 pt.), H2SO4 (10 pts.), and
HNO3 m pts. of S.G. 1*5) forms in the cold

CbHs02(0H)(0N02), which is obtained on pouring
into water and extracting with ether. It is dex-
trorotatory, [o]j = + 53°.

(c) Vignon's manruitone G^y,0^. [a]j = — 25°.

Obtained by heating mannite with water for 3
hours at 280° and extracting the viscid product
with alcohol (Vignon, A. Ch. [5] 2, 433). Crys-
tals (from alcohol). Has a sweet taste. Lsevo-

rotatory. Does not reduce Pehling's solution.

In the preparation of this body the syrupy
mother-liquor yields a visoidmass, which appears
to be the anhydride of mannite or 'mannitio
ether ' CjoHajOj, ; it does not reduce Pehling's

solution, and is lavorotatory, [a]j = - 5"6°. This
mannitio ether is not converted into mannite or

mannitan by boiUng dilute acids or alkalis.

Id) Crystalline ma/mntam O^HijO^. S. 25 at

15°. When Berthelot's mannitan is allowed to

stand for some months in a dry atmosphere it

deposits a solid variety (Bouohardat). This
crystallises in monoclinic tables. It is strongly

IsBvorotatory. SI. sol. cold alcohol. Boiling

water quickly converts it into mannite. This
variety of mannitan is probably identical with
Vignon's.

Mannitan tetra-nitrate CbHs0(0N0j)4.
Precipitated by adding water to the alcoholic

mother-liquor from which mannite pentanitrate

has separated (Tiehanovitoh, J. 1864, 583). Syrup,

V. sol. alcohol and ether, insol. water. Explodes
when struck. Alcoholic KOH converts it slowly

into syrupy mannitan.
Di-acetyl derivative 0||H,0(OH)j(OAo)2.

[a] = + 22-6. From mannite and HOAo at 210°

(Berthelot). Mannite dissolves in boiling Ao^O,

and on cooling crystals of CjiHjjAcOij separate.

Further action of Ao^O yields hexa-aoetyl-man-

nite and di-aeetyl-mannitan (Sohiitzenberger, A.

160, 74 ; Grange, 0. B. 68, 1326). Extremely
bitter substance, v. sol. water, HOAo, and alcohol.

Dextrorotatory. Boiling baryta-water converts

it into acetic acid and mannitan.
Tetra-acetyl derivative C|jH,0(OAo),.

Formed, together with hexa-acetyl-mannite, by
heating mannite with Ao^O at 180° (Bouohardat,
A. Ch. [5] 6, 110). Amorphous viscid mass,
which partially crystallise? on lon^ standing.
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Insol. water, t. e. eol. alcohol, ether, and HOAc.
Dextrorotatory. Aqueous alkalis at 100° de-

compose it into acetic acid and mannitan. AcjO
forms hexa-acetfl-mannite. A mixture of HHOj
and H2SO4 has no action in the cold.

Di-butyryl derivative
CsH,0(0CjH,0)„(0H)2. From mannite and bu-

tyric acid at 200° (Berthelot, C. B. 38, 673;
A. Oh. [3] 47, 319). Semi-solid, partly crystal-

line, mass. Insol. water, y. sol. alcohol and
ether.

Tetra-butyryl derivative
OjHjO(OC4H,0)4. From mannite and excess of

butyric acid at 200°-250°. Oil.

Di-benzoyl derivative
CjHgO(OBz)j(OH)j. From mannite and HOBz
at 200° (Berthelot, Qhimie orgcmigue, 2, 193).

Soft resin ; v. e. sol. alcohol and ether.

Di-ethyl derivative C,HsO(OH)2(OEt)2.
From mannite, KOH, and EtBr at 100° (Berthe-

lot). Syrup, y. si. sol. water, sol. alcohol, y.e.

sol. ether.

Mannitan chlorhydrin C|iHsO(OH)3Cl.

From mannite diohlorhych-in by boiling for two
hours with 100 pts. of water, neutralising with
KjCOj, evaporating, and extracting with ether

(Bouohardat, A. Ch. [5] 6, 118). Solid mass,
V. e. sol. water, alcohol, and ether. Dextroro-

tatory. Cone. HClAq at 100° reconverts it into

mannite diohlorhydrin. Boiling water converts

it into HGl and mannitan.
Mannitan diohlorhydrin

CeEgO{OB.)jOli. From mannite (1 pt.) and
fuming HClAq (15 pts.) by heating for 3 days at

100° (Berthelot, J. 1856, 661). Crystals, sol.

ether. KOHAq converts it into mannitan.
Mannitan bromhydrin CsH80(OH)3Br.

From mannite dibromhydrin by boiling with
water. Y. e. sol. water, alcohol, and ether.

Dextrorotatory.
Uauuide CgEigO,. Second anhydride of

ma/nnite.

(a) Serthelot'snumnideCsEjjO,. (297°-317°).

Obtained by heating mannite with butyric acid

at 200°-250° (Berthelot, A. Ch. [3] 47, 312;
Liebermann, B. 17, 874). Thick deliquescent

syrup, V. e. sol. cold water and alcohol. Decom-
poses partially on distillation. In contact with

the air it partially forms mannite.

(6) (P)-Mamude C^B.^fit. [119°]. (212° at

J6 mm.), S. ISO at 15°. S. (alcohol) 2-7 at

-16° ; 7*3 at 12°. Obtained by treating mannite
dichlorhydrin with sodium-amalgam (Siwoloboff,

A. 233, 368). Prisms ; y. e. sol. water and alcohol,

insol. ether. Dextrorotatory. Sublimes at 14°,

forming long needles. Does not yield mannite
when heated with water. Air and platinum-

black oxidise it, forming a syrupy liquid.

(c) Isomannide C„H,|,Oj i.e,

CH,(OH).0H.CH.CH.CH.CH,.OH7 [87°]. (176°

at 30 mm.). (274° at 760 mm.) [«]„ = + 91-4 in

a 6 p.c. aqueous solution. Obtained by distilling

mannite in vaciM ; the product being fraction-

ally distilled in vacvo (Fauoonnier, C. B. 95, 991).

Prepared by boiling mannite (200 g.) with HOlAq
(2,000 g.) for 24 hours ; cooling, filtering, and
distilling in vacuo. The distillate is allowed to

stand for a fortnight, extracted with cold alco-

h?), (he e^tr^ct distilled in vacuo, an4 the frac-

tion boiling at 176° recrystallised from alooho}

(Fauconnier, Bl. [2] 41, 119), Large monoolinio,

somewhat deliquescent, crystals. Boils at 274°

with partial decomposition. Y. e. sol. water, m.
Bol. alcohol, si. sol. chloroform, insoh ether and
benzene. Dextrorotatory. Not affected by
heating with water at 150°. By heating with
fuming HGlAq in sealed tubes at 100° for 25 days

it is converted into mannite dichlorhydrin

C8H„(0H)jCl5 [174°]. It is not acted upon by
POCI3, by bromine in the cold, or by sodiam-

Di-formyl derivative C,HjOj(OCHO),.
[115°] . (166° at 18 mm.). Small plates, si. sol.

cold water, y. sol. alcohol, sol. ether.

Acetyl derivative C,HsOj(OH)(OAo).
(186° at 25 mm.). From isomannide and Ac^O.

Colourless oil ; sol. ether.

Di-acetyl derivative C»H,0,(OAo)2.

(198° at 28 mm.). From isomannide (1 pt.) by
boiling with AcjO (3 pts.) for 8 hours. Yiscid

liquid, with bitter taste. Not altered by further

treatment with AOjO.
Di-benzoyl derivative C8Hg02(0Bz)2.

[132°]. From mannite, alcohol, ZnClj, HOI, and
BzCl (Meunier, 0. B. 107, 346). Monoclinio or

triclinic crystals ; v. si. sol. water and cold alco-

hol, sol. chloroform and benzene. Not decom-
posed by aqueous acids or alkalis.

Methyl derivative C„Hs0j(0H)(0Me).
[48°]. (174° at 24 mm.) From isomannide, KOH,
Mel, and a little water at 150°. Crystals.

Ethyl derivative C,H,02(0H)(0Bt).
(165° at 17 mm.). Formed by heating mannite,
EtI, and cone. EOHAq in sealed tubes for 4

hours at 120°. Colourless mobile liquid; sol.

water, alcohol, and ether.

Isomannide dichlorhydrin CsHsOjClj.

[49?]. (143° at 43 mm.). From isomannide

(1 pt.) by warming with PCI5 (2 pts.). White
needles or plates ; v. sol. ether, m. sol. alcohol,

insol. cold, sol. hot, water. Has a strong aro-

matic odour and a peppery taste. May be dis-

tilled with steam. It is very stable, not being

attacked by alcoholic KOH at 150°, by PCI, at

125°, or by sodium-amalgam.
Anhydride of mannide C,2H,gO, i.e.

(C|,Hj02.0H)20 (?). .Deposited on standing from
a sample of butyric acid (Geuther, A. 221, 59).

Gummy.
Leevo-manuite CeH,j0,. [164°]. Formed by

reducing laevo-mannose with sodium-amalgam.
Globular groups of fine needles ; y. sol. water, si,

Eol. absolute alcohol, much more sol, methyl-
alcohol. It tastes sweet, and does not reduce

Fehling's solution. A solution of this mannite
containing borax turns the ray of polarised light

to the left. This substance is probably the one
obtained by Kiliani (B. 20, 2714) by reduction of

the double lactone of metasacchario acid (Emil
Fischer, B. 23, 375).

Inactive mannite. a-Acrite. [168°]. Formed
by reducing inactive mannose with sodium-
amalgam. Small prisms (from water), y. sol.

water, m. sol. hot glacial acetic acid, si. soL
methyl and ethyl alcohols. It is easily distin-

guished from ordinary mannite by its crystalline

form and by its optical inactivity. A solution

containing borax remains wholly inactive. This
mannite is identical with (a)-acrite, a substance
pbtaii^ed by |he ac^ioq of spdiutfi-^metlgt^is oq
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(a).BOroEe, a augar obtained by the action of

alkalis on acrolein dibromide (Fischer, B. 22,

lOOj. By oxidation Trith dilute HNO3 inactive

mannose is formed (Emil Fischer, B. 23, 383).

The mannites may be distinguished optically

by means of their phenyl-hydrazides. -1 g. of the
phenyl-hydrazide dissolved in 1 c.c. of cold cone.

HClAq and S c.o. of water gives in a tube 100mm.
long a rotation of + 1-2°, - 1'2°, and 0°, with the

Isvo-, deztro-, and inactive mannite respectively.

In the course of 3 or 4 hours the rotation

vanishes, the phenyl-hydrazide being decom-
posed by the HOI. When the di-phenyl-dihy-

drazide is used 1 g. is dissolved in warm HOAo,
cooled, and examined in a 100 mm. tube. It

gives a rotation of + 0-85°, -0-85°, or 0° in the

case of the Isvo-, dextro-, and inactive com-
pounds respectively. The dextro- and Isbvo-

mannites themselves scarcely exhibit a rotation,

but '15 g. of the mannite dissolved in 5 0.0. water
containing '37 g. borax exhibits a rotation of

+ 0-86°, — 0'85°, or 0°, according as the mannite
IB dextro-, Isevo-, or inactive (Fischer).

MANNITIC ACID C,H,jO,. Prepared by
mixing mannite (2 g.) with platinum-black (4 g.),

moistened with water, arid exposing the mixture
at 30° to 40° to the air for 3 weeks. The mass
is then exhausted with water, the solution ppd.
by lead subacetate, the pp. decomposed by H2S,
and the solution evaporated in the cold over
HjSO, (Gorup-Besanez, A. 118, 257). Gummy
mass ; sol. water and alcohol, nearly insol.

ether. It is a strong acid, and dissolves zinc

with evolution of hydrogen. It begins to de-

compose at 80°. It reduces silver nitrate solu-

tion and hot Fehling's solution. It is ppd. by
baryta and by lime-water.—CaA" : amorphous
powder, ppd. by adding alcohol to its aqueous
solution,—CuA": green amorphous mass left by
evaporating its solution.— PbA": granular.

—

AgjA" : curdy pp.

'mANNXTINE CsHsNj. (170°). Prepared by
distilling a mixture of mannite (1 mol.) and
ammonium chloride (2 mols.). The distillate

is mixed with KOHAq and shaken with ether

(Soiohilone a. Denaro, Q. 12, 416 ; Etard, C. R.
92, 795). Brown oil, with strong odour; sol.

alcohol and ether, m. sol. water. Gives an
orange-yellow pp. with sodium phosphomolyb-
date, a reddish-yellow pp. with iodine in KIAq,
a pink pp. with HgOl,, and a black pp. with auric

omoride. Hypodermically injected it produces
diminution of the cardiac systole, and irregular

respiration, followed by insensibility and death.

MANNITOSE OjH,jOj. Produced, together

with mannitic acid, by the atmospheric oxida-

tion of mannite in the presence of platinum-
black (Gorup-Besanez, A. 118, 273). Optically

inactive. Fermentable. Beacts like glucose

with alkalis, Fehling's solution, basic bismuth
nitrate, and NajCO, ; but it does not unite with

NaCl. Its alcoholic solution gives with alco-

holic potash a pp. of (0,H,20,)jKjO. Mannitose
is perhaps identical with lesvulose (Dafert, B. 17,

228 ; 19, 911).

MANXONIC fCIDS 0,H„0,.

Inactive mannonic acid. Lactone G,H,,Oe.

[155°]. Formed from inactive mannose by oxi-

dation with bromine (E. Fischer, B. 23, 376).

Long glittering prisms, gronped in stars or

Vofc m.

needles (from alcohol) ; t. boI. hot water, bI. sol.

hot alcohol. Has a sweet taste and does not

reduce Fehling's solution. By means of the

strychnine salt it can be split up into dextro-

manuonic acid and arabinose-carboxylio acid,

the strychnine salt of the latter being extremely

si. sol. alcohol. The morphine salts may also be
employed, morphine dextro-maimonate crystal-

lising out. Penicillium glatbcwm partly decom-
poses inactive mannonic acid, liberating some
arabinose-carboxylio acid—Ca(0,H„0,)2. Groups
of slender needles. Less soluble than calcium
leevo-raannonate.

Phenyl hydrazide 0,jH„N,08- [230°].

Colourless cubes, si. sol. hot water, v. si. sol. al-

cohol. Split up by hot baryta-water into phenyl-
hydrazine and inactive mannonic acid.

Seztro-mannonic acid. Formed frqm glu-

conic acid by heating with twice its weight of

quinoline for 40 minutes to 140° (Emil Fischer,

B. 23, 801). Formed also as above and by oxi-

dation of dextro-mannose by bromine. By heating
dextro-mannonic acid with quinoline, gluconic

acid is formed. For this purpose 20 g. of dextro-

mannonio acid, 5g. water, and 40 g. quinoline
are heated to 140° for 40 minutes. The unchanged
mannonic acid is separated by means of its

brucine salt. Dextro-mannonic acid, like the
other mannonic acids, when liberated from its

salts condenses at once to the lactone CgH,gO,
[149°-153°]. Its rotation, [o]d = 63-8, is equal
and opposite to that of the lactone of arabinose-

carboxylio acid, which is therefore Isevo-man-
nonic acid.

Salts.—Oa(OsH„0,)22aq.—SrA'j3aq.—BaA',
(dried at 100°).

Phenyl hydrazide OijH.bNjOj. [216°].

Small colourless prisms, v. soU hot water. De
composed by hot baryta-water into dextro-man-
nonic acid and phenyl-hydrazine.

IsBTO-mannanic acid. Lactone CsH„0,.
Arabinose carboxylie acid. [145°-150°],

[a]Q= —54-8. Formed from arabinose (v.Ababio

ACID and SnoABs) by treatment with HOy and sa-

ponification of the product (Kiliani, B. 19, 3033).

Formed also from inactive mannonic acid, as

above.

MANNOSE C„H,A *•«•

CHO.OH(OH).CH(OH).CH(OH).OH(OH).CH,(OH).
Dexiro-mannose. [a]„ = -1- 13°. Formed by heat-

ing 3 kilos of mannite with 20 litres of water and
10 litres of HNO, (S.G. 1-41) in the water-bath
with shaking to 40°-45° until a test portion
rendered neutral with soda gives a thick pale-

yeUow pp. of the hydrazide with phenyl-hydra-
zine acetate. The whole is then cooled with
ice to about 25°, made feebly alkaline with
crystallised Na^COg, acidified with acetic acid,

and treated with 1 kilo of phenylhydrazine dis-

solved in dilute acetic acid. The phenyl-
hydrazide crystallised from hot water is con-
verted into the sugar by solution in HCl (S.G.
1'19), allowing to stand, cooling, filtering, and
neutralising the diluted filtrate with pure car-
bonate of lead. The whole is again filtered,

made alkaline with Ba(OH)j, and shaken with
ether. The aqueous solution separated from
ether contains the sugar, which remains as a
syrup on evaporating, and is ppd. from absolute
alcohol by ether (Emil Fischer a. Josef HirscU-
berger, B. 21, 1806; 22, 366). Mannose may

O
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more easily be got from vegetable ivory nuts, v.

Seminosb infra.

Properties.—Light-yellow syrup, vrith Bweet
taste. V. sol. water and alcohol. Beduces
Fehling'a solution ; 1 c.o, corresponding to

'004307g. of mannose. Turned brown by heating
with 20 p.c. HClAq ; the solution then containing
IsBvulic acid. Ferments easily with yeast, giving

GO, and alcohol. The aqueous solution is dex-
trorotatory, but less so than glucose. Sodium-
amalgam (2 p.c.) reduces mannose to mannite.
Furfuraldehyde is formed by heating a dilute

solution of mannose at 110° for four hours.
AcGl forms a substance like acetochlorhydrose.

Phenyl hydrazide Ci^HuNPs. [195°-
200°]. S. 1 at 100°. Prepared as above. Slender
prisms (from water). SI. sol. alcohol and acetone.
Its solution in dilute HClAq is IsBvorotatory. Con-
centrated mineral acids convert it into mannite
andphenyl-hydrazineeveninthecold. When it is

heated with phenyl-hydrazine hydrochloride (3

pts.),NaOAo (4 pts.) and water (80 pts.) at 105° for

4 hours there is formed the 'osazoue' of glucose

C,sH„N,04, which crystallises from alcohol in

Blender yellow needle's [206°].

Oxim OjHijOjN. Crystalline; v. sol. hot
water, insol. alcohol. When slowly heated it

melts at 176°-180° ; but when quickly heated, at
184° (Fischer a. Hirschberger, B. 22, 1155).

Inactive mannose. Formed by reducing the
lactone of inactive mannonic acid with sodium-
amalgam (E. Fischer, B. 23, 381). Colourless

syrup ; v. sol. water, si. sol. absolute alcohol,

m. sol. hot methyl alcohol. Besembles (dextro-)

mannose except in being inactive. When sub-

jected to fermentation IsBvo-mannose is left.

Bromine oxidises it to inactive mannonic acid.

Phenyl hydrazide. [195°]. Decomposed
on fusion. SI. sol. water. Its solution in HCl
is optically inactive. Cold cone. HCl splits it up
into sugar and phenyl-hydrazine.

Di-phenyl hydrazide 0,gB^i!Sfli. [218°].

Formed by heating the inactive mannose with
phenyl-hydrazine (2 mols.), the corresponding
quantity of acetic acid and water. Fine yellow

glittering needles; si. sol. water, cold alcohol,

and ether. Decomposes on fusion. At 45° cone.

HCl forms the corresponding osone. The solu-

tion in 60 pts. glacial acetic acid is optically

inactive. The properties of this di-phenyl-

hydrazide are the same as those of (a)-acrosazone

(the di-phenyl-hydrazide of (o)-acrose),andBmil
Fischer {B. 23, 383) considers that they are

identical.

LaeTO-mauuose. To prepare this body 1 pt.

of the lactone of arabiuose carboxylic acid is

dissolved in 10 pts. water, acidified with HjSO,,
and cooled to 0°. 2^ p.o. sodium-amalgam is

added in small portions. The liquid must re-

main acid. Colourless syrup ; v. sol. water, si.

sol. absolute alcohol, m. sol. methyl-alcohol.

The aqueous solution is slightly Isevorotatory.

It ferments little, if at aU, with yeast.

Phenyl hydrazide CuHisNjOs. [195°].

Formed by adding phenyl-hydrazine acetate to

a solution of the sugar. Slender, almost colour-

less crystals. It is more sol. water than the
dextro-mannose phenyl-liydrazide. The hydro-
chloric acid solution is dextrorotatory. Cold
HCl splits up the compound into phenyl-
bydrazine gnd mannose.

Di-phenyl hydratide. [205°]. Formed
by heating the lesvo-mannose pbenyl-hydrazia^

with phenyl-hydrazine acetate and 30 pts. watex
to 100°. Fine yellow needles (from water). De-
composed on fusion. It is extremely like the di-

phenyl-hydrazide df dextro-mannose, Isevulose,

and dextrose. It, however, turns the ray of

polarised light strongly to the right (Emil
Fischer, B. 23, 373).

Isomannitose, a sugar obtained, together with
glucose, by boiling salep with acids, is probably
identical with mannose (Tolleus, B. 21, 2150).

Its phenyl hydrazide OijHisNA [188°] is si.

sol. alcohol.

Seminose, obtained by digesting with dilute

H2SO4 the cellulose composing the thick-walled

cells of the endosperm of vegetable ivory nuts,

is identical with mannose (Beiss, B, 22, 609

;

Schultz, B. 22, 1192 ; Fischer a. Hirschberger,

B. 22, 3218).

' Mannose carboxylic acid ' C,H,40, i.e.

CsH,j(COjH)Os. From mannose (50 g.) by dis-

solving in water (250 g.) and adding anhy-
drous HCy (18 c.c.) and a few drops of ammonia.
After three days the mixture is heated to 50°

for 4 hours. The product appears to contain

the ammonium salt of the acid and its amor-
phous amide [183°], which may be ppd. by alco-

hol (Fischer a. Hirschberger, B. 22, 365). The
acid changes to anhydride when set free from
its salts. In preparing the lactone (v. infra) an
acid [c. 169°], probably the free mannose car-

boxylic acid, is sometimes formed.
Salts. - BaA'j. Obtained by boiling the am-

monium salt with baryta. Colourless, semi-

crystalline mass, m. sol. hot, v. si. sol. cold,

water, insol. alcohol. Boiling cone. HIAq re-

duces it slowly to ro-heptoio acid.

Lactone C,Ji,fi,. [150°]. Obtained by
decomposing a hot solution of the Ba salt with
the theoretical quantity of H2SO4. Needles, T>

sol. water, m. sol. alcohol, insol. ether.

Phenyl hydrazideO,'Bt,0,'S^i¥h. [220'-

223°]. Formed by boiling the Ba salt with
aqueous NaOH, and adding HOAc and phenyl
hydrazine acetate (Fischer a. Fassmore, B. 23,

2732). Very small prisms ; sol. hot water. De-
composed on fusion.

VLASTLE-VLVCIS v. FnoTEims, Appendix 0.
MAEGAEIC ACID C„Hj,Oj. (Septadecoia

aeid). Mol.w.270. [60°]. The name margaric acid

was originally applied to an acid CijHafO, sup-
posed to occur in the product of the saponifica-

tion of solid natural fats ; but this acid was
shown by Heintz to be a mixture of palmitic
acid CieHgjO, and stearic acid G^HagO,. An acid

CijHjjOj occurs, however, according to Ebert (B.

8, 775), in adipocere, a substance formed in dead
tissues of animals. Formed by boiling its nitrils

(oetyl cyanide) with alcoholic potash (Heinti,

P. 102, 272). White crystals.—BaA', : white
amorphous powder.—^AgA': white amorphous
powder.

Nitrile O.gHjjON. [53°] (?) (Kohler, J. 1856,
579; cf. Becker, A. 102, 213). According to

.Heintz (J. 1857, 445), margaronitrile preparea
from potassium cetyl sulphate and EOy is' an
oil.

Margaric aeid C„H„.00jH. [60" nncor.],

(277° ^t 100 mm.). Prepared by the oxidation
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of methyl-heptadeoyl-ketone (Kraflt, B. 12, 1672).
Probably identical with the preceding acid.

UABJOBAM OIL. S.G. is -gn (Bruylants).
The essential oil obtained by steam-distillation

from the flowers of sweet marjoram {Majorana
horteims or Origanum majorcma). Yellow oil

which becomes brown on standing. It has a
pungent smell, a hot peppery taste, and an acid

reaction. According to Bruylants (J. Ph. [4]

30, 33 ; cf. Mulder, A. 31, 69) it begins to boil

at 186° and the thermometer remains stationary

at 215°-220°. Bruylants found it to consist of

5 p.c. of a dextrorotatory terpene, 85 p.c. of a
mixture of dextrorotatory camphor and borneol,

and 10 p.c. of resin. According to Kane {A. 32,

285) the essential oil of wild marjoram (Origanum
vulgare) contains a terpene which boils at 161°

and has S.Cr. '867. According to Beilstein a.

Wieg^nd (B. 15, 2855) oil of sweet marjoram
contains a terpene 0,„H,5 (178° i. V.). S.G.

)?1 -846, which absorbs HOI, forming liquid

G,gH,gHGl. By distiUing the oil of marjoram over
sodium Beilstein a. Wiegand obtained liquid

C.sHjsO (200°-220°).

Cretan oil ofmaijoram from Origanum Mrkim
has S.&.— '951, and 100 mm. produce a rotation

of — 0'4°. It contains 50 p.c. of carvacrol [2"]

and dissolves in half its volume of 15 p.c. soda
solution (Jahns, Ar. Ph. [8] 15, 1 ; 16, 277). The
oil also contains a mixture of terpenes, and a
phenol that is coloured violet by FeCl,. Jahns
found a little carvacrol in the oil from Ori-

ganum, vulgare.

MAEETJBIIN. [160°]. The bitter principle

of white horehound {Marrulmim vulgare) (Kro-
mayer, Ar. Ph. [2] 108, 257 ; Harms, J. 1863,
593). Prepared by exhausting the dried herb
with hot water, evaporating, and extracting with
alcohol. Large tables (from ether) or needles
(from alcohol). Almost insol. cold, si. sol. hot,

water. Not affected by alkalis. Metallic salts

do not ppt. it. Not ppd. by tannin. Hot cone.
HClAq does not affect it. Gone. H^SO, gives a
brownish-yellow solution. Gold HNO, has no
action ; hot HNO, forms a yellow solution,

KABSH GAS v. Methane.
UABTYIiAUINE v. jj-Amido-difhenyIi.

MASOPIN GjjHsjO. [155°]. Occurs in a
resin used in Mexico for chewing ; said to be
the dried juice of a tree called Dschlite. The
resin occurs in porous lumps, smelling like

rotten cheese, but with little taste. The masopin
is obtained by boiling the resin with water, and
crystallising the residue from alcohol (Genth, A.
46, 124). White silky needles (from ether).

After fusion, it melts a second time at 70°. On
distillation it yields a terpene and a crystalline

acid, of which the Ag salt contains 45'S p.c. of

silver.

MASTIC. A resin obtained by incisions in

the bark of Pistacia lenUscus, a tree growing in

Ghios. Small round transparent grains with

faint agreeable odour. Used for making var-

nishes and, from the earliest times, for chewing.

Softens when masticated. S.G. 1'074. Aqueous
alcohol dissolves the greater part C^Hi^fit,
leaving mastic in C,^,.^^ undissolved (John-

ston, P. T. 1839, 182). Fliiokiger (Ar. Ph. 219,

170) found 2 p.c. of a dextrorotatory terpene in

mastic.

MATEZITE 0,„H„0.. [187°]. [o]d-64'T.
Occurs in Madagascar caoutchouc (mateza rori-

tina) (Girard, Bl. [2] 21, 220 ; 0. B. 110, 84).

Identical with (;3)-Pinite (Combes, C. B. 110, 46).

GrystaUine nodules, v. e. sol. water, m. sol. alco-

hol. Sublimes above 200°. Eesembles dambon-
ite but is dextrorotatory. Fuming HIAq splits

it uponheatingintoMelandmatezo-dambose
CsH.sOs [246°] [a]D = 67'6,which is dextrorotatory

and more soluble inwater than dambose. Matezo-
dambose is identical with the (i3)-inoBite of Ma-
quenne (C B. 109, 812). It forms small tetra-

hedra when ppd. by adding alcohol to its aqueous
solution.

MATICIIi'. A bitter substance which remains
dissolved in the water in the retort in the prepa-

ration of the essential oil of matico by distilling

the leaves of Piper asjoerifolium, with steam. It is

sol. water and alcohol, and insol. ether (Hodges,

P. M. [3] 25, 204; C. S. Mem. 1, 123). Its so-

lution is not ppd. by lead acetate.

MATICO-CAMPHOE C,jHa,0. [94°]. Occurs
in the essential oil of matico-leaves (Piper angus-
tifoUum), from which it is obtained by distilling

off the greater part and allowing the residue to

crystallise (Kiigler, B. 16, 2841). Hexagonal
crystals. V. sol. alcohol, ether, benzene, petro-

leum-ether, &e. With HCl it gives a violet colour,

passing into blue, and finally becoming green.

H2SO4 colours it yellow, then red, and lastly

violet, A mixture of HjSOj and HNO3 first pro-
duces a yellow, which then becomes violet, and
finally a splendid blue.

MAUVANILINE C,„H,,N,. A by-product in
the preparation of rosaniline by the oxidation of

crude aniline (De Laire, Girard a. Chapoteaut,
C. B. 64, 416 ; Bl. [2] 7, 366) ; cf. Girard a. Pabst,
Bl. [2] 34, 37). Light-brown crystals (containing

5 aq, which is given off at 130° with decompo-
sition). Insol. cold, v. si. sol. hot, water, sol.

alcohol, ether, and benzene. Its salts form lus.

trous bronze-green crystals, v. si. sol. cold water,
and dye silk and wool mallow-red. Tri-ethyl-

mauvaniline CijHuEtaN, dyes bluish-violet, while
tri-phenyl-mauvaniline CjjHuPhjN, is a blue dye.

MATJVEiNE Gj,HaN4. The first aniline dye
introduced (Perkin, 1856). Obtained by adding

'

a cold dilute solution of a salt of crude aniline to

a cold dilute solution of K^Cr^O, and leaving the
mixture to stand for 12 hours. The resulting

black pp. is dried, extracted with benzene, dis-

solved in alcohol, and the filtrate evaporated.
When aniline sulphate is used the product is

(GjjHjsNJjSOi ; aniline hydrochloride yields

Cj,Hj5NjCl (Perkin, A. 131, 200; 0. J. 85, 717).
On adding aqueous KOH to a solution of a salt

of mauveine the base separates as a violet-black

crystalline substance. It dissolves in alcohol,

forming a violet solution, which on addition of

acids turns purple. Mauveine is ineol. benzene
and ether. With dilute acids it forms purple
solutions; with stronger acids, blue. Gone.
HjSOj forms a dirty-green solution. Dyes silk

mauve. Used for postage stamps. Oxidised
by PbOj and boilingHOAc it gives para-safranine

CjqHijNi.
Salts.—B'HCl: tufts of small prisms with

green metallic lustre. Insol. cold, si. sol. hot,
water, m. sol, alcohol, nearly insol. ether.

—

"B'HiOlj : blue, with coppery lustre. Unstable,
Becomes B'HCl when dissolved in alcohol.

oa
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B'^HaPtCl4 : green crystalline powder, v. si. sol.

Bleohol.-B'HjPtCl„ : blue.—B'HAuCl^.—B'HBr.
—B'Hl: lustrous prisms.—B'jHjSOj.—B'HjCOs:
prisms, with green metallic lustre. On boiling

its solution COj is given off.

Ethyl-mauveine O^jHjjEtNj. Formed by
heating mauveine with EtI at 100°. Its colour is

redder than that of mauyein e. During the manu-
facture crystals of C^^H^sEtN^HI, sometimes ap-
pear.—02jHj3BtN4.HCl. forms a reddish-purple

solution in alcohol. — (CjjHaEtN.HC^^tClj.
Goldeu-green lustre.

Fseudo-manveme Cj^HajN, (Perkin, C. J. 35,

725). 'Present in commercial mauveine. It is

more soluble in alcohol than mauveine. It is a
strong base, and dyes silk almost exactly like

mauveine. Pure aniline gives psaudo-mauveine
on oxidation, hence it does not contain methyl.
Mauveine is probably derived from aniline

and j)-toluidine. The violet colouration given

by bleaching-powder to a dilute solution of

aniline ia probably due to pseudo - mauve-
ine.

—

CjjHjdNjHCI. Greenish-golden lustre.

—

(B'HCl)jPtCl,.

MAYEB'S BSAGENI v. Alealoiss, Be-
action 3.

MAYNAS BESIN. Calaba or Galba of the
Antilles (Lewy, A. Ch. [3] 10, 380). A resin ex-

tracted by incision from Calophyllum calaba.

Alcohol extracts from it 0,4H,j04, which sepa-

rates on cooling in yellow monoolinic prisms.

Maynas resin is insol. water, but v. sol. EOHAq
and ammonia. It melts about 105°.

MECCA BALSAM. Balm of Gilead. The
produce of Balsamodend/roti gileadense, a shrub
growing in Arabia Felix. There appear to be
several varieties of it. It contains a fragrant

volatile oil, an acid resin sol. alcohol, and a resin,

insoluble in alcohol (Bonastre, A. 8, 147; cf.

Trommsdorff {Trommsd. Neues Journal, 16, 62).

MECONIC ACID C,B.fir 3aq, i.e.

C^-S.O.,{OB.)(CO^)^.- Mol. w. 200. S. 25 at 100°.

Heat of neutralisation (4 mols. NaOH) 37,382

(Gal a. Werner, Bl. [2] 47, 162). Electrical con-

ductivity : Ostwald (J. pr. [2] 82, 868).

Occurrence.—In opium (Sertiirner, Am. 8. 55,

72 ; 57, 183 ; 64, 65 ; Eobiquet, A. Ch. 5, 282 ;

51, 236 ; 53, 425 ; Liebig, A. 7, 37 i 26, 113,

147).

Preparation.—Opium is exhausted with water
at 38° ; the extract is neutralised with GaCO,,
evaporated to a syrup, and mixed with a concen-

trated solution of CaClj, which ppts. calcium me-
conate. The pp. (1 pt.) is suspended in cone.

HClAq (3 pts.) mixed with boiling water (20pts.),

and kept near 100° till dissolved. On cooling,

acid calcium meconate separates in crystals.

These (1 pt.) are again dissolved in a mixture of

HClAq (3 pts.) and boiling water (20 pts.), and,

on cooling, meconio acid separates (Gregory, A.
24, 48). It may be further purified by crystal-

lising its ammonium salt from water (How, A,
88, 350).

Properties.—Micaceous scales or small tri-

metric prisms (containing 3aq) (Burghardt, 0. J,

27, 987). It gives oS its water of crystallisation

at 100°, then becoming a white opaque mass.
Has a sour taste and strongly reddens litmus.

81. sol. cold water, v. sol. alcohol, si. sol. ether.

FeClj colours its solutions blood-red. This
eolouration, like that with sulphooyanides, is

much weakened by oxalic acid and by metaphoB-
phorio acid (Dupr6, C. N. 82, 15), but it is not

destroyed by boiling or by dilute HGlAq.
_
Me-

conic acid may be regarded as a derivative of

the hypothetical OH^n-g'fjg ^0.

BeacUons. —1. Heated at 120° it gives off COj,

and comenic acid OsELj02(OH)(C02H) remains.

At a higher temperature the comenic acid is

further resolved, partly into 00, and pyrome-

conic acid GsH302(0H), and partly into water,

acetic acid, and oily and carbonaceous products.

2. When boiled with water or with HClAq it

gives CO, and comenic acid.—3. Nitric acid

oxidises it, forming oxalic acid.—4. Boiling cone.

EOHAq also yields oxalic acid. —5. Boiling

aqueous ammonia forms comenamio acid

C5H3N0(0H)C0jH. Comenamic acid yields

pyridine on dry distillation with zinc-dust

(Iiieben a. Haitinger, B. 16, 1263). The c'omen-

amic acid is di-oxy-pioolinic acid, and comenic
acid is probably an intermediate product in its

formation.—6. Bromine, acting on its aqueous
solution, forms a brominated comenic acid.

—

7. Aqueous HI gives comenic acid.—8. Sodium-
amalgam reduces it to hydro-meconic acid.

—

9. Gives with alcohol and HOI a di-ethyl ether,

G,H02(0H)(C02Et)2, whence a silver compound,
G.,H02(OAg)(GOijEt)2, which gives with EtI a tri-

ethyl derivative C5H02(OEt)(C02Et)2. [61°].

This gives no colour with FeClj (Ost a. Meunel,
J.pr. [2] 23, 439).—10. PCI5 converts it into a
liquid' chloride, probably^ G5HGls(GOGl)2, whence
ice-water forms 'chloro-mecenio' acid,

OjG10(OH)(G02H)2 aq [165°], whereas warm
water forms only oxalic acid (Hilsebein, J. pr.

[2] 32, 136). GMoro-mecenio acid gives a green

colour, with solution of ferric chloride. It

forms an ether, GsC10(0H)(G0.^)(C02Et),
[148°], which gives an acetyl derivative

0jC10(0Ac)(C02H)(C02Et), [70°]. It also forma
barium salts. Ghloro-mecenic acid is decom-
posed by sublimation into carbonic acid and
yellowish needles of pyro-chloro^mecenic acid,

05H2C10(OH), aq [174°]. The solution of this

acid is turned dark-green by FeClj. Its alcoholic

solution turns the skin red. It forms a crystal-

line calcium salt, (GjH2G102)2Ga. Chloro-mecenio

acid dissolves in cone. NH,, the solution turning

successively red, violet, and blue, owing to the

formation of two nitrogenous colouring matters,

'mecenic blue' and 'mecenio red.' Ghloro-

mecenic acid is reduced by treatment with sodium
amalgam, forming di-hydro-chloro-mecenic acid

C5H2C10(OH)(C02H)2, [145°]. Fuming HI at

100° reduces chloro-mecenio acid to an oxy-

pentane di-carboxylic acid, G5H,„0(C02H)2.
This body forms groups of needles [149°]. Its

silver salt, AgjA", is a crystalline powder, insol.

water. Its barium salt, BaA", forms white
prisms. Its ether, EtjA", is an oil, boiling

about (260°). Oxy-pentane di-carboxylio acid,

when distilled with lime, yields amyl alcohol,

(0. 130°) (Hilsebein, J.pr. [2] 32, 129-153).
Salts.—(NH4)H2A"' aq: granular crystals,

si. sol. water.—(NHJjHA'" Kaq : slender needles.

—A barium salt is ppd. by adding Bad, to a
solution of an alkaline meconate, in white flakes,

soluble in acetic acid.—GaH,A"'j 2aq : ppd. by
adding CaClj to aqueous meconio acid.

—

CaHA'" aq: yellow gelatinous pp., formed by
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adding OaCI] to a eolation of Bmmonlum me-
conate.—The cuprio salts are green pps.

—

—Pb,A"'2 2aq : white flocks, ppd. by adding lead

acetate to a solution of meconic acid (Sten-

honse, A. 61, 231).—^A sparingly soluble ferric

salt may be obtained by the action of ferric sul-

phate on ammonium meconate (Stenhouse).

—

FejCajA"^ 5aq (Rennie, O. N. 42, 75).—Ag^HA'"

:

wlute pp. got by adding AgNO, to a solution of

meconic acid.—^Ag,A"' : yellow pp. from ammo-
nium meconate and AgNO,.—Aniline salt:
(CjH5NH2)jC,H<0, : crystalline (Korff, A. 138,

195).—Urea salt: (CONjHJjCjHA (masi-
wetz, J. 1856, 699).—Narceine salt [126°]:

liom narceine (1 mol.) and meconic acid (1 mol.).

Lemon-yellow crystals, sol. hot water (Merck,

G. C. 1889, 384).—The acid morphine salt
could not be obtained by Dott [Ph. [3] 17, 690).

It will be observed that meconic acid has but

little tendency to form tribasio salts, so that it

might perhaps be more correctly regarded as a
dibasic acid {ef. Dittmar a. Dewar, Pr. E. 1867

;

Dott, Ph. [3] 11, 676).

Ethyl derivative C3H:Oj(OOjH)2(OEt).
[200°]. Formed by boiling 05H02{002Et)j{0Et)
for forty-eight hours with water, and evaporating
the solution. Small prisms grouped in lumps.
Decomposed by fusion. Gives no colour with
FeCl,. Gives, with most metallic salts, no pp.
Lead acetate is an exception. Heated alone till

it melts, CO2 is given ofi, and the ethyl deriva-

tive of comenic acid formed. Its aqueous solu-

tion is converted by bromine into a brominated
derivative of comenic ether.—^PbA" l^aq. Crys-

talline pp.
Mono-ethyl ether

0sH0j(002Et)(C0jH)(0H). [179°]. Prepared
by dissolving meconic acid in alcohol, heating
to 100°, and subjecting to a current of~ HCl
till crystals begin to appear. The liquid on
cooling deposits crystals of the mono-ethylic
ether (E. Mennel, J. pr. [2] 26, 450). It

gives a red colour with FeCl,.—Silver salt
C5H0j(C0jEt) (COjAg)(OH)jaq.—B ar ium s a 1 1 s

BaCsHjO? and Ba(C,H,0,)j.

Di-ethyl ether C;^.O^ipo^iUQiB.).
[112^. Prepared by passing HCl into an alco-

holic solution at 100° until the crystals (of

mono-ethylic ether) which are first formed are
dissolved up again. On pouring into water, plates
of the di-ethylic ether separate (How, A. 83,

850 ; Mennel, J.pr. [2] 26, 453). Plates. From
dilute solutions it ciystallises with ^aq as needles.

Gives a red colour with FeCl,. An amorphous
pp. is formed by adding AgKO, and then exactly
neutralising with NH,.

—

NHjOhHjiO, : needles

(from alcohol), v. sol. water. Its solution is ppd.
by various metallic salts.

Ethyl derivative of the diethyl
ether CsH0j(C0jEt)j(0Et). [61^. From
OsHOj(COjEt)j(OAg) and EtL Gives no red
colour with FeCl,. Boiled vrith water it changes
to the ethyl derivative of meconic acid {q. v.).

Not acted upon by bromine.
Mono-amide

0,H0,(C0NH2)(C02H)(0H)aq. Meconamic acid.

From the above by the action of aqueous NH,
followed by EOl. Crystallises in hard lumps
from water. Not decomposed by cold NaOH,
converted by boiling NaOH into meconate.

Confer salt C,H,0,Cu2ag.

Basic ammonium salt of amide
C5H02(C0NHj)(C0jNH,)(0NHJ. This yellow

pp. is the first product of the action of NH, upon

mono-ethylic meconate.
Di-amide Q^UOi(aB){00i^B^v From the

diethyl ether and boiling aqueous NH, (How).

Powder, si. sol. cold water.

Oxim OjH^OjNH. Formed by treating me-
conic acid with, hydroxylamine hydrochloride

(Odemhehner, B. 17, 2081). Small colourless

needles (containing HjO). V. sol. water, si. sol.

alcohol, ether, and chloroform, inaol. ligroine.

Decomposes suddenly at 190°. It gives a red

colour with Fe^Ol,. It reduces Fehling's solu-

tion. By boiling with HOI hydroxylamine is

split ofE.—A"Na2 : colourless crystals.—A"Ag2aq

:

white sparingly soluble pp.—A"BalOaq'
sparingly soluble concentric needles.—A"Ca 2aq

:

sparingly soluble needles.

Sexahydride C,Hi„0,. Sydromecomo
acid. Obtained by reducing meconic acid sus-

pended in water by adding sodium-amalgam
(Korff, A. 138, 191). Separated by decomposing
the lead salt by HjS and evaporating the filtrate.

Strongly acid syrup, v. sol. water, m. sol. alcohol,

insol. ether. Ppd. as deliquescent flocks on
adding ether to its alcoholic solution. Not
affected by HI. Gives no colour with FeCl,.

—

BaA"2aq: amorphous pp.; sol. water, insol.

alcohol. — PbA"l^aq: amorphous pp. —
AgjA"^aq: white granular pp.

Beference.—Pyeomeoonio acid and Pyeome-
CAZONIO AOrD.

_
MECONIDINE Oj.HjsNO,. [58°]. An alka-

loid contained in the aqueous extract of opium
(Hesse, A. 153, 47). The aqueous extract ia

ppd. by Na^CO, ; the pp. dissolved in ether, the
ethereal solution shaken with dilute acetic acid,

and the acid solution poured into aqueous NaOH.
After 24 hours the pp. of thebain and papaverine
is removed by filtration, the filtrate neutralised

by HOI, rendered alkaline by NH,, and shaken
with chloroform. The chloroform is then shaken
with acetic acid ; and the acid solution exactly

neutralised by ammonia, which ppts.lanthopine.

The filtrate is mixed with KOH and shaken with
ether. Godanine and laudanine separate, and
the mother-liquor is then shaken with dilute

acetic acid, the solution saturated vrith NaOl,
the ppd. meconidine hydrochloride decomposed
by NaHCO, and the base extracted with ether

and dried at 90°.

Properties. — Brownish-yellow transparent
amorphous mass. Cannot be sublimed. Taste-

less. Insol. water, v. sol. alcohol, ether, benzene,
chloroform, and acetone. Its alcoholic solution

turns red litmus blue. SI. sol. NH,Aq, v. sol.

NaOHAq. Can be extracted by ether from its

solution in ammonia but not from that in caustic

soda. Its solution in dilute HjSO^ becomes rose-

coloured in a few minutes, and purple-red on
standing for some time, or immediately onboiling.
Cone. H2SO4 gives an olive-green solution. Cone.
HNO, colours it orange-red. The dilute solu-

tions of the salts have an intensely bitter taste.

—

B'jHtPtCl, : yellow amorphous pp. which soon
turns reddish. The auroohloride is a dingy
yeUow amorphous pp.

MECONHT C,„H„0„ i.e.

CA(OMe)j<^^^»>0. [1:6:1] ? Anhydride 0*
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Meeomnio acid. Opianyl. Mol. w. 194. [99°]

(M. a. P.) ; [102-5°] (Wegscheider, M. 3, 351

;

Prinz, J.pr. [2] 24, 871). S. -4 in the cold; 5

at 100°- A neutraJ substance existing in opium
(Dublano, A. Ch. [2] 49, 17 ; Oouerbe, A. Ch.
49, 11 ; 50, 337 ; 59, 148). It may also be ex-

tracted by ether from the root oi Hydrastis cana-
densis fPreund, B. 22, 459).

Formation.— 1. Together with cotarnine,

opianio acid, and hemipic acid, by the action of

warm dilute nitric acid on narcotine (Anderson,

Tr. E. 20, 347 ; 21, 204).—2. Prom opianie acid

by the action of sodium-amalgam, or of zinc and
HjSOj (Matthiessen a. Foster, 0. J. 16, 349).—
3. Together with hemipic acid by the action of

caustic alkalis on opianie acid (M. a.F.).

Prepa/ration.— 1. A concentrated aqueous
extract of opium is ppd. by dilate ammonia, and
the filtrate evaporated to crystallisation. The
crystals are extracted with alcohol, which after

evaporation deposits crystals of meconin, which
are reorystaUised from water and ether suc-

cessively (Couerbe).— 2. The aqueous extract of

opium is precipitated by chloride of calcium

;

the precipitated meconate of calcium is filtered

;

the filtrate evaporated to the crystallising point,

and separated from the deposited hydrochloride

of morphine ; and the dark mother-liquor is

diluted with water, filtered from the flocks which
separate, and treated with ammonia, which pre-

cipitates narcoiiRS, thebaine, and a large quantity

of resin. The filtrate is mixed with acetate of

lead : the excess of lead is removed from the

filtered liquid by dilute sulphuric acid ; and the

filtrate is neutralised with ammonia, and evapo-

rated to the crystallising point at a moderate

heat, whereupon naroeine separates out, and then
sal-ammoniac by further concentration. The
mother-liquor is repeatedly digested with ^ vol.

ether at 26°, and the ether is distilled off from
the extracts', a brown syrup then remaining. On
treating this syrup with dilute hydrochloric acid,

papaverine dissolves, and meconin remains in

the form of a dark-grey crystalline powder,

which, to free it from resin and purify it com-
pletely, must be several times crystallised from
boiling water, with addition of animal charcoal

(Anderson).
Properties. — Colourless hexagonal prisms.

Appears tasteless at first, but afterwards acrid.

May be sublimed. SI. sol. cold water, in. sol.

alcohol and ether. Sol. KOHAq, nearly insol.

NHjAq. Inactive. Its aqueous solution ppts.

lead subacetate but not lead acetate. Dilute

H2SO4 forms a colourless solution which becomes
dark green when evaporated (Couerbe). Cone.

H5SO4 forms a colourless solution which becomes
purple on heating.

Beactions.—l. Cone. HClAq at 100° gives

MeCl and methyl-normeconin CbHjOj (M. a. F.).

HI acts in like manner.— 2. Baryta-water dis-

solves meconin forming 'barium meconinate'

{C,-B.,pUe)^{CBfiB.).CO,)fia,. This salt crystal-

lises in needles, but the free acid splits up at

once into water and its anhydride meconin
(Hessert, B. 11, 240 ; Prinz, J.pr. [2] 24, 373).

3. Potash-fmion forms methyl-normeconin
C.HjO, [125°] and, finally, protocatechuic acid.

4. Oxidised by MnO, and dilute EjSO, to

opianie acid.—5. KMnO, oxidises it to hemipic

Mid [180°].

Chloro-meconin C,„H„010,. [175°]. Obtained

bypassing chlorine into a cold saturated aqueous

solution of meconin (Anderson, A. 98, 47).

Colourless needles. May be sublimed. SI. sol.

cold water, v. sol. alcohol and ether. Hot
H2SO4 gives a greenish-blue colour.

Bromo-meconin 0,oHsBrO,. [167°] (Ander-

son) ; [177°] (Salomon, B. 20, 888). From me-
conin and bromine-water. Colourless needles,

si. sol. water.

lodo-meeonin C,„HsI04. [112°]. From me-
conin and chloride of iodine (A.). Needles,

nearly insol. water, m. sol. alcohol and ether.

Nitro-meoonin 0,„H,(NOj)0,. [158°]. From
meconin and HNOj. White needles (from

alcohol).

Amido-meconin 0,„Ho(NH2)0,. [171°]. Ob-
tained by reducing nitro-meconin with iron and
acetic acid (S.). M. sol. hot benzene.

Methyl-normeconin 0J3.fii i.e.

C„Hj(0H)(0Me)<;^Qi'>0. [125°]. Obtained

by heating meconin with cone. HClAq (Matthi-

essen a. Foster) ; by heating meconin with KCy at

180° (Bowman, B. 20, 890) ; or by potash-fusion

from meconin or narcotine (Beckett a. Wright,

J. 1876, 810). Monoclinic prisms; v. sol. hot

water and alcohol, si. sol. ether. FeCI, colours

it blue. It reduces silver salts in the cold.

Potash-fusion converts it into protooateehuio
acid.—CaA'2.—^BaA'2.

Mecouin-acetic acid C,2H,20, i.e.

.CO
C.Hj(OMe)Z >0 . [167°]. Obtained

\caCHj.C02H
by heating opianie acid with a mixture of ma-
lonic acid, acetic acid, and sodium acetate for

10 hours at 100° (Liebermann a. Eleemann, B.
19, 2290). Glistening needles. By boiling with
baryta-water it is converted into opianyl-acetio

acid CeH2(0Me)2(C0jH).CH(0H).CH2.C0,H. By
heating with HI it is dimethylated, givinf

yOO
CJclJOmX >0 [228°], of which the

ethyl ether melts at 131°.

Salts.—A'Ag; white slightly soluble crystals.

—A'jCa: needles, el. sol. water.—A'jCu"" : blue

crystalline pp.
MethT/l ether A'Me: [124°]; glistening

plates.

Ethyl ether A'Et: [83°]; plates, sol.

alcohol, ether, and hot water.

Nitro-meconin acetic acid

,C0
O.H(NOj)(OMe)Z >0 . [176°]. Nearly

\CH.CH2.C0^
colourless crystals. Obtained by nitration of

meconin-acetic acid. It dissolves in cold H^SOj
with a yeUow colour, which becomes red on
warming from formation of an indigo derivative.

By tin and HCl it is reduced to the lactone of

{Py. 1:3) - di -oxy - {B. 2:3) - di-methoxy - di-hydro-

quinoliue-(B. l)-carboxylio acid

CO O

C^(OMe)/''°-r- P56°].

\nh.co
Salts.—A'jCa: yellow

curdy pp.—A'jCu" : green pp.

needles.—A'Ag*

;
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Sthyl ether A'Et: [129°]; glistening

needles ; inaoL water, sol. alcohol and benzene
(Liebermann a. Eleemann, B. 19, 229S).

,(,.Meoonm O.H,(OMe),<^^>0 [l:6:|] j

Di-meth/yl derwative of di-oxy-phthalide. [124°].

When hemipimide, the imide of hemipio acid

C^{OMe)j<[QQ>NH, is heated with tin and

hydrochloric acid it is reduced to hemipimidine

0,H;,(OMe)j<QQ''>NH [181°], which yields a

Ditroso- derivative CA{OMe)j<;pQ^>N.NO

[166°], which on treatment with dilute NaOH
in Vae cold yields pseudo-meconin (Salomon, B.
20, 883). Obtained also by boiling hemipimide
with zinc-dust and acetic acid. Long colourless

needles (from water). SI. sol. cold water, sol.

benzene, alcohol, and ether. Unlike meconin it

is not affected by boiling with dilute E2SO4 and
HnOp Dilute HNO, at 150° forms nitro-hemipic

acid and nitro-tj'-meconin, whereas meconin
yields only nitro-meconin. Fusion vrith KOH or

EGy does not affect ^f-meconin.

Bromo-^-meconin G,gH,Br04. [142°]. From
^-meconin and bromine. White flocculent pp.,
sol. benzene, insol. petroleum.

Nitro-^-meconin C,„Hs(N0j)04. [166°]. Prom
i|i-mecomn and fuming HKO3. Yellow needles,

which yield ozalio acid on further treatment
with nitric acid.

Amido-ip-meconin C,„Ha(NHj)0,. [165°]. Ob-
tained by reducing the preceding. More basic

than amido-meconin.
MECOKOISIN C^iA. [88°]. S. 3'7. Oc-

curs in opium, and fotmd in the mother-liquor
after separation of meconin. When thisisallowed
to stand, crystals are deposited, which are washed
with alcohol and recrystaUised from water (T. a.

H. Smith, Ph. [3] 8, 981). Large, leaf-shaped
crystals; v. e. sol. hot water. It gives a green
colour when heated with dilute H^SO..

MEDTJIIIC ACID Cj,H„Oj- [72-5°]. A fatty

acid said to be produced, together with stearic

and palmitic acids, by the saponification of beef-

marrow (Bylerts, Ar. Ph. [2] 104, 129).
MEIAU V. Ctanic acids.

MELAHIITE V. Cyanuramide in the article

Cyabic acids.

HEIAKFYBITE v. Dulciie.
UELAITILINE v. Di-fhenyl-ouaiiidini:.
MELANIN. C 60; H 4-8; N 10-8; ash 2-2.

A black pigment covering the choroid membrane
of the eye (Scherer, A. 40, 63). Insol. water,

alcohol, and ether.

Phymatorhusin. 56-7 ; H 60 ; N 12-3 ; S
8 to 9 ; Fe -07 to '2. A pigment occurring in

melanotic urine and tumours. It is obtained by
ppg. with baryta, dissolving in Na^CO,, and ppg.
with dilute HjSO, (Berdez a.Nencki, J. Th. 1886,

477; Morner, S. 11, 81). It is a brownish-
black amorphous powder, insol. water, alcohol,

ether, chloroform, and dilute mineral acids ; v.

e. sol. ammonia, aqueous NaOH, Na^FO^, and
Na^CO,. Ppd. from its solution in NaOH by
baryta, MgSO,, and BaOlj. With potash-fusion

it gives skatole, volatile fatty acids, nitrUes,

KCy, and KjS. Hot HjSO. forms pyridine.

Vhymatorhusin is accompanied by another black

substance, which differs from it in being soluble

io SO-75 p.o. acetic acid. It contains 6-9 p.c. of

sulphur and '2 p.c. Fe.
Hippomelanin. 53-6-55-6; H 2-7-8-9;

N 10'5-10'9; S 2-8-8-0. Occurs in melanotic

tumours of horses. May be obtained by diluting

the emulsion of a melanotic spleen with water

and adding GaCl, and NajHFO,. The pp. is

washed at 40°, and then treated with a digestive

fluid until the solution ceases to give a reaction

for peptones. The residue is washed with aqueous
soda, alcohol and ether (Miura, C. G. 1887, 250).

Brownish-black powder; insol. water, alcohol,

and ether. Dissolves on warming in dilute acids

and alkalis. Potash-fusion gives KCy, succinic

acid, formic acid, and hippomelanic acid. Hip-
pomelanic acid is a black amorphous body, sol.

ammonia, and reppd. by HGl. It contains less S
and more G than the melanin (Nencki a. Sieber,

C. O. 1888, 687). The black pigment in dark
hair and in bird's feathers after purifying by al-

coholicNH, and dilute H^SO, may be represented

by the formula C„H,,N20, (Hodgkinson a. Sorby,

J. 1876, 936). Black powder. Not affected by
dilute acids and alkalis.

Sepiaio acid. G 56-3 ; H 3-6 ; N 12-3 ; S -5

;

27'2. Obtained by digesting the pigment
from the ink-bag of sepia with 16 pts. of 10 p.c.

potash. Sol. alkalis; ppd. from ammoniacal
solution by ammonia-zino chloride or coppel
sulphate (Nencki a. Sieber).

MELANTHIN 0^fi,fi,. [206°]. Occurs in

the seeds of Nigella sativa (Greenish, Ph. [3] 10,

909, 1013). Prepared by- extracting the seeds
with alcohol, evaporating the extract, dissolving

the pp. in alcohol, and fractionally ppg. with
water. Minute grey crystals (from alcohol). Insol.

.water, benzene, CS,, and light petroleum ; v. sol.

alcohol, sol. alkalis, si. sol. chloroform. Gone.

HjSOf gives a red colouration. H^SO, and sugar
give a violet-blue colour. Boiling dilute HCl
splits it up into a sugar and melanthigenin
CijE^O,, which forms minute crystals, si. sol.

water.
MELAKUBENIC ACID v. Aumelide.
MELEM V. Gyanic acids.

MELENEG„H,o. [62°]. (370°-380°). S.G.
•89. V.D. 10-11-8. S. (alcohol) -13 in the cold

;

3-6 at 78°. An olefine (?) produced by the dry
distillation of bees'-waz (Ettling, A. 2, 252;
Lewy, A. Oh. [3] 5, 395 ; Brodie, A. 71, 166).—
White nacreous plates (from ether). Insol. water,

si. sol. cold alcohol, v. sol. ether. Not attacked

by cold H2SO4; slightly attacked by boiling

HNO3. Attacked by chlorine.

MELEZITOSE C.jHjAi- [148°]. [a]„= 94°

(B.); 88-5° (V.). A sugar discovered by Bonastre
in the manna of Brian^on which exudes from
the young branches of ' m^lfeze ' (Pirvus Zarm)
(Berthelot, A. Oh. [3] 56, 282). It occurs also

in ' taranjobine ' or Turkestan manna (Villiers,

Bl. [2] 27; 98; Alekhine, Bl. [2] 46, 824). Ob-
tained by extracting the BriauQon manna with
boiling alcohol, and evaporating. After a few
weeks melezitose separates ; it is then recrystal-

Used from alcohol. Monoclinic crystals contain-
ing aq (v.), or anhydrous crystals (A.). About
as sweet as glucose. Dextrorotatory. V. sol.

water, nearly insol. cold, si. sol. boiling, alcohol,
insol. ether. Its aqueous solution is ppd. by
ammoniacal lead acetate. Boiling dilute H2SO,
forms glucose. It is turned brown by alkalis.
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It does not reduce Fehling's eolution. Does not
ferment with yeast. It forms a compoaud with
phenyl hydrazine. It gives an ooto-acetyl

derivative.

UELIDO-ACETIC ACID O.B.sSfii i-e.

(CN)3NaHjCHj.C0jH. Formed by treating cyan-
amide with chloro-acetic ether and NaOEt
(Drebhsel, J.pr. [2] 11, 332). Amorphous mass,
but obtained in a crystalline state by ppg. its

ammonium salt with HOI. Decomposed by
heat without previous fusion. Ineol. alcohol

and ether, t. si. sol. cold water. Sol. aqueous
HClAq, baryta, and KOHAq, but insol. NHjAq.

—

HA'HCl : needles, si. sol. cold water.

—

HA'HNO^q.—AgA'HNOjAq.—(HAOASO^ 4aq.
MEIILOTIC ACID V. Oxt-phenyii-peopionio

Aan>.

MELILOTOl G,,-Bi,fl, {1). An oil found,
together with coumarin, in, the yellow melilot

{MeUlotus officmaUs). Extracted by distilHng
the plant, when in flower, with steam, and ex-

tracting the distillate with ether (Phipson, C. N.
32, 25 ; O. B. 86, 880). Liquid, v. si. sol. water,

alcohol, and ether. Has an agreeable odour.
When boiled with couc. EOHAq it yields oxy-

f)henyl-propionic (melilotio) acid OgH,|,Os. Meli-

otol is perhaps identical with the lactone of

<GH2.CH2
I .

0,00
UEimom . TBI - SULFHONIC ACID

0,.H,A(S03H),.
Formation.—1. By warming a mixture of p-

oxy-benzoic-aldehyde, (3)-naphthol, and H^SOj.
2. From benzoic-aldehyde, (/3)-naphthol, and
H2SO4.—3. By heating Baeyer's condensation
product OjjHjsO, (from benzoic-aldehyde and
(j8)-naphthol) with HjSO, (Trzcinski, B.. 16,

2835; 17, 500).— Yellow crystalline powder.
Insol. absolute alcohol, tolerably sol. water, the
dilute solution being of a rose-red colour with a
green fluorescence. It dissolves in strong

HjSO, or HNO3 with a splendid green fluor-

escence, and is not attacked even on boiling.

It forms unstable compounds with HGl and
E2SO4, although it is itself a strong acid.

Salts.—A"'K3: easUy soluble fine colourless

needles.—A"'jCa3aq: colourless soluble crystals.—A."'jBa,f: sparingly soluble white amorphous
pp. or microscopic needles.

MEIISSIC ACID CjoHsoOj i.e. OaH^COjH,
or OjiH^Oj i.e. C3„H„.00jH. [90°]. Occurs in

bees'-wax (Nafzger, A. 224, 225). Formed by
heating the myricyl alcohol of bees'-wax with
soda-lime at 270°-300° in absence of air (Brodie,

A. 71, 156; Von Pieverling, A. 183> 344; Sturcke,

A. 223, 295; Schwalb, A. 235, 106). Silky

scales, composed of minute needles. Sol. alco-

hol, light petroleum, chloroform, and OS,, si. sol.

ether.
_

According to Sohalteeff (B. 12, 697)
melissic acid is a mixture of acids.

Salts.—PbA'j. [119°]. Insol. alcohol and
ether, si. sol. boiling toluene, chloroform, and
glacial acetic acid.— MgA'j.— CnA'j.— AgA':
[95°]; amorphous pp.

Methyl ether MeAf. [71°]. Needles (from
ligroiin).

Ethyl ether EtA.'. [70°] (Schwalb) ; [73°]

(P.). Needles (from alcohol). Split up on heat-
ing into ethylene and the free acid.

Isoamyl ethtr OjHiiA'. [69°].

MELISSTL ALCOHOL «. Mvnion. alooBol.

MELITOSE V. Batfinose and Suoabs.

MELLITIC ACID C,jH,0,s i.e. Oe(COjH),
Mellic acid. Benzene hexa-carboxyUc acid,

Mol. w. 342. H.O.V. 790,800. H.O.p. 788,200.

H.F. 546,800 (Stohmann, Kleber, a. Langbein,

J. pr. [2] 40, 141). Seat of neutralisation',

84,034 (Gal a. Werner, Bl. [2] 47, 162).

Occurrence.— As aluminium mellitate in

honey-stone or meUite (Elaproth, A. D, 1799

;

Baeyer, A. Suppl. 6, 1).

Formation,.—1. By the oxidation of hexa-
methyl-benzene by cold alkaline KMnO, (Friedel

a. Krafts, A. Oh. [6] 1, 470).—2. By the oxida-

tion of charcoal by KMuO, (Schulze, B. 4, 802,

806).—3. By the electrolysis of acidified water

or of KOH using a positive electrode of gas
carbon (Bartoli a. Papasogli, O. 11, 468 ; 0. G.

1881, 327).—4. In very small quantity by oxidis-

ing coal, animal charcoal, or lampblack by
alkaline NaOCl (Bartoli a. Papasogli, (?. 15,

446).

PreparalMm. — Powdered honey - stone is

boiled with ammonium carbonate, ammonia is

added, and the filtrate evaporated to crystallisa-

tion. The ammonium mellitate is recrystallised

with addition of a little ammonia, dissolved in

water, ppd. by lead acetate, and the pp. decom-
posed by HjS (Wohler, A. 37, 263 ; Sohwarz, A.
66,47; Olaus, B. 10, 559).

Properties.—Stellate groups of delicate silky

needles (from alcohol) ; v. sol. water and alcohol.

Decomposed by heat into CO^ and pyromellitic

acid CuHsOj (Erdmann, J.pr. 62, 432), which
solidifies in the neck of the retort as a radio-

crystalline mass. When strongly heated with
glycerin it yields COj and trimesio acid OsHjO,.
When heated to redness with soda-lime it yields

benzene (Baeyer, A. Suppl. 7, 5). Not decom-
posed by boiling HNO3, sulphuric acid, HIAq,
chlorine, or bromine. When its aqueous solution

is electrolysed, COj, hydrogen, 00, and oxygen
are given off (Bunge, J. B. 12, 421).

Salts.—(NH4)jO,jO,j3aq: trimetric crystals

(Schwarz, A. 66, 47). Decomposed at 150° with
formation of paramide and ammonium eu-

chroate.— (NHj)jH,0,2O,2 4aq : trimetric prisms.

From ammonio-cuprio mellitate and HjS.

—

KjA^gaq: trimetric crystals.—K^H^A^'Saq.

—

E3H3A^'6aq: large prisms, more soluble in

water than the normal potassium salt.

—

(K3H3A^),(KN03)s9aq (?).—Na^'» 12aq : needles

(from a hot cone, solution).—Na^A''' 18aq : large

striated triclinic crystals.—BajA^'3aq: white

gelatinouspp.,changing to scales.—MgjA'^'lSaq:

crystalline mass.— Mg2(NH,)2A^' 15aq : large

glassy prisms. — MujA^' 15aq.— ZujA^' 9aq.

—

Mn3A'^18aq: minute needles, more sol. cold

than hot water. S. (hot water) '125.—Co3A''il8aq:
minute prisms (fromboilingwater).—Ni,A''24aq

:

V. si. sol. water.—AljA'^ 18aq. MelUte. S.G. 1-6.

S.H. -336 (Bartoli, &. 14, 105). Occurs in

lignite at Asten in Thuringia, Bilin in Bohemia,
and near Walchau in Moravia. Massive nodules.

Dimetric crystals : o:c = l:-745.—FejA'''Fe3039aq:
minute lemon-yellow crystals, v. si. sol. water.

—

Ou,A'''12aq. From boiling mellitio acid and
cupric acetate. Amorphous pp., becoming crys-

taUine. — CujHjA'i 12aq.— Ouj(NH4)4A^' 12aq

:

from cupric sulphate and ammonium mellitate.

—HggA^'daq (^ied at'100°); granular mass.

—
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HgA^eaq (dried at 100°): granular pp.—
PbjA.Ti (dried at 180°): bulky white pp.—
PdjA^(NH3),j6aq: colourless trimetrio crystals
(Karmrodt, A. 81, 164).—Ag^A^i : white crystal-

line powder (Wohler, A. 30, 1).

Methyl ether 'HloiJ^^. [187°]. From silver

mellitate and Mel (Kraut, J. 1862, 281 j A. 177,

273). Plates. H.C. 1,825,600. H.P. 487,400
(Stohmann, J. pr. [2] 40, 358).

Ethyl ether 'Et^'^. [73°].

Isoamyl ether {GsSii)aA7^. Oil.

Chloride C.(COOl),. [190°] (Glaus, B. 10,

561). Formed, together with an oxyohloride
' Oi^OsCl:, from PCI, and mellitio acid. Hard
vitreous prisms (&om ether). Sublimes in

laminte at 240°. Slowly decomposed by water
into HCl and mellitio acid.

Tri-imide C,^,N,0, i.e.

C, |<^(,Q>NH |,. Paramide. Formed, to-

gether with euchroio acid, by heating ammo-
nium mellitate at 160° as long as NH, escapes.

Water extracts ammonium euchroate from the
residue leaving paramide undissolved (Wohler,

A. 37, 268 ; Sohwarz, A. 66, 52). White amor-
phous powder, insol. water and alcohol. Sol.

KjSO, but reppd. by water. Boiling with water
slowly converts it into (NH4)3HaO,20,j. Alkalis

convert it first into euchroiic and then into

mellitic acid. AgNO, forms in its ammoniacal
solution a gelatinous pp. which gives ofi KH,
when heated, leaving AgjNjOijOj. An ammo-
niacal solution of paramide dropped into HClAij
gives a white crystalline pp. called 'paramio
acid ' OijHjNaO, (?) or

c%°&,X{<C8>nh},
Tri-phenyl -tri-imide

0, 1 •<pQ>NPh
I J. Formed by heating melli-

tic acid or ammonium meUitate (1 mol.) with
aniline (6 mols.) at 160° for 7 hours (Hotte,

J.pr. [2] 32, 238). White amorphous mass.
Di-imide CjjHjNjOg i.e.

(COjH)jC, |<^Pq>Nh|j. Euchro^ acid.

Prepared by heating ammonium mellitate at

160° for several hours, dissolving in water, and
adding HCl to the hot solution. The crystals

which separate on cooling are recrystallised from
water (Wohler, P. 52, 610 ; Schwarz, A. 66, 49).

Small prisms (containing 2aq) ; si. sol. cold

water. Strongly acid. Melts about 280°.

Euchroio acid is not decomposed by boiling water
or HClA.q. When a solution of euchroiic acid is

treated with zinc the metal becomes covered with
a dark-blue deposit of 'euchrone.' This deposit

detaches itself when the zinc is immersed in

dilute EClA.q. After drying, euchrone is a black

mass which becomes colourless when heated in

air. being re-ozidised to euchroi'c acid. Euchrone
forms adeep-purple solution inNHjAq orKOHAq,
but the solution is quickly decolourised by the

air. When a solution of euchroio acid is electro-

lysed, the negative platinum becomes coated with

the blue deposit.

Salts.—(NHJjOijHjNjOs: white crusts.—

An acid ammonium salt separates from hot

solutions in yellowish crystals.—BaA"aq: pale-

yeUow powder.—PbA"aq.—PbA"4aq.— AgjA"

:

aul^nr-yellow powder.

Hexahydride C,'B.,{C02B),.

tic acid. Formed by treating an ammoniacal
solution of mellitic acid with sodinm-amalgam

;

neutralising with acetic acid ; ppg. by lead ace-

tate ; and decomposing the pp. with H2S.
(Baeyer, A. Suppl. 7, 15). Formed also in the
electrolysis of aqueous KOH with a positive

electrode of carbon (Bartoli a. Fapasogli, 0. C.
1881, 327). Hygroscopic syrup ; v. e. sol. water.
By heating with H2SO4 (5 pts.) there is formed,
together with CO, and SO,, trimesio acid

OsH3(00,H)3,prehnitio acid CjHj(C02H)4, mello-
phanic acid 0gH2(C0,H)4, and prehnomalic acid

Salts.—The alkaline salts are gummy, v. e.

sol. water.—The calcium salt is more soluble
in hot than in cold water.—PbgA" (dried at
150°). Amorphous pp.—^Ag,A''': amorphous
pp.

Isohexahydride 0^s('^0^)^. Isohydro-
melliiic acid. Formed by heating the preceding
hexahydride with cone. HClAq for 3 hours at
180° (Baeyer). Prisms (from water). V. sol.

water, but ppd. on addition of HCl. Not affected

by heating with fuming HCIAq at 300°. De-
composed in the same manner as its isomeride
when heated with H^SO^. Chromic acid mix-
ture oxidises it to acetic acid and CO..
-Pb,A".

Methyl ether oi the Isohexahydride
Me„C,jH,0,2. [125°]. Needles, v. e. sd. alco-

hol.

References. — Hemi-mellitio Hhd ; Pmo-
UELLITIO ACID.

TEIMELLITIC ACID Cfifi, i.e.

CeH3(COijH)3 [1:2:4]. Benzene tricarboxylic add.
Mol. w. 210. [218°].

Formation.—1. Together with isophthalio

acid and pyromellitio anhydride by heating the

tetrahydride of pyromellitic acid 0|iH,(C02H)4
with 6 pts. of HjSOi (Baeyer, .4. Svppl. 7, 40).—
2. By oxidising the acid CjH3Me(C02H)j, pre-

pared from i/z-cumene, by KMnOj (Krinos, B. 10,

1491).—3. By oxidising alizarin carboxylic acid

with dUute HNO, (Hammerschlag, B. 11, 88).—
4. By oxidising the acid C„H3Me(C4HB)C02H
with dilute nitric acid (S.G. 1-12) at 240° (Effront,

B. 17, 2838).—5. By the action of cuprous
cyanide upon the diazo- compound from amido-
terephthalic acid, and saponification of the pro-

duct with aqueous KOH (Ahrens.B. 19, 1634).—
6. By heating mono-potassic (;3)-sulpho-

phthalate with sodium formate, isophthalic acid

being also formed (Graebe a. E6e, O. J. 49, 532).

Preparation.—100 g. pulverised colophony
and 2 litres of nitric acid (1 vol. commercial acid

to 2 vols, water) are introduced into a retort with
its beak directed upwards, and the liquid is

heated to boiling, whereupon the colophony
melts, and is quickly attacked, with copious

evolution of red vapours, and converted into an
orange-yellow viscid mass. After the boilinghaa

been continued for 6 or 8 hours, fresh resin and
strong nitric acid are added alternately, till

about 1 kg. resin has been introduced, the con-
tents of the retort being kept in constant ebulli-

tion ; this process takes about a fortnight. The
resulting wine-yeUow liquid, which on addition
of water should merely show turbidity, and not
yield any lumpy precipitate, is then distilled off

till the remaining liquid begins to froth; and
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this liquid, while still hot, is poured into a ten-

fold volnme of cold water, decanted after twenty-
four hours from the yarnish-like resin which
separates, aiid evaporated to a syrupy consist-

ence. The whole then solidifies after a while to

a thiol: crystalline pulp, whichmay be freed from
the syrupy mother-Uquor by means of an aspi-

rator and porous earthenware plates, and after-

wards boiled with water. The extract on cooling

deposits isophthalic acid in slender needles, and
on further concentration, first a little more of the
same acid and then trimeUitic acid, which may
be purified by solution in alcohol and crystalli-

sation from water. 30 g. of trimellitio acid may
be thus obtained from 50 g. of resin (Schreder,
A. 172, 93).

Properties.—^Eosettes of small needles; m.
sol. water and ether. When heated above its

melting-point the anhydride distils over, con-
densing in concentrically arranged groups of

needles. On fusion with NaOH it gives benzene
and diphenyl (Barth a. Schreder, B. 12, 1257).
It also yields benzene when distilled with Ume.

Salts.—^Ba3A"'2 4aq (when air-dried). Gives
off 3aq at 160°. SI. sol. water.—Ba3A"'j 3aq
(when dried over H^SOJ.— AgjA'": white pp.,
not much affected by light : si. sol. water.

Anhydride C^,(00jH)<;^°>0. [158°].

Formed by heating the acid (Baeyer, A. 166,

340). Crystalline mass, si. sol. cold, T. sol. hot,

water.

Reference.—Sdlpho-trimelmtio acid.

KELLIIYL ALCOHOL v. Penta-uethyl
BENZYI. ATCOHOL.

MELLOGEN C„H,0,, On the electrolysis of

water by a battery of 1,200 Daniell's cells, the
anode being gas-carbon, the liquid becomes of

an inky colour, and there is deposited in the vol-

tameter a black residue. This is washed with
water until the filtrate is quite colourless ; from
the washings the mellogen is ppd. with a small
quantity of dilute hydrochloric acid (Bartoli a.

PapasogU, <?. 11, 468 ; 12, 117; 13, 37 ; 15, 464
;

C. B. 94, 1339 ; A. Oh. [6] 7, 364). A black
sohd, of conchoidal fracture, sol. water and al-

kalis, insol. alcohols and hydrocarbon, and in

most mineral acids and salts. It is not readily

combustible, and is converted by oxidising agents,

e.g. KaOCl, into mellitic and pyromellitic acid
and their hydrides. At ordinary temperatures
it has the composition 20„Hj04 + SHjO ; at 100°

it may be represented by iG^^E^O^.'B^O.' The
aqueous solution of mellogen is dark-coloured,

and is ppd. by acids and by many salts. With
baryta mellogen gives an insoluble pp. Nitric

acid (S.G. 1-36) oxidises mellogen forming an
amorphous compound C„H|j03, sol. water, alco-

hol, and ether : a soluble acid C„H,0, 2^aq, form-
ing the salts Bas(0„H30,)2 and AgjOuHjO,; and
a black compound resembling mellogen.

UELLONE V. Cyanic acids.

MELLOPHANIC ACID 0„H,08 i.e.

OeHj(C02H)4 [1:2:3:5]. Benzene i-tetra-carboxy-
Ucacid. [238°]. Obtained, together with prehn-
itic acid CjH2(C0jH), [1:2:3:4], by heating the
hydride of pyromellitic acid C„H5(C02H), [1:2:4:5]

with H^SOj (Baeyer, A. 166, 327). Formed also
by the oxidation of iso-durene CjHjMe, (Jacob-
son, B. 17, 2516). Small four-sided prisms ; v.

lol. water, but ppd. by ECl from a oono. Bola-

tion. Converted into an anhydride on fusion.

Calcium acetate gives in hot solutions of the

acid a pp. which re-dissolves on cooling. Baryta-

water gives a pp. which becomes crystalline on
heating. Lead acetate gives a flocoulent pp.,
insol. acetic acid. Sodium-amalgam forms a
hydride of mellophanic acid.

Anhydride [238°]. Formed by fusing the

acid. Insol. ether.

MELOLONTHIN OsH.jNjSOa. Found, togs-

ther with leucine and hypoxanthine, in cock-

chafers (Melolontha milgcms). The insects are

extracted with water, the extract boiled, ppd.
with lead subacetate, and the filtrate freed from
lead by H^S and evaporated. The crystals are

freed from leucine by treatment with alcohol

(Schreiner, B. 4, 763). SOlbs. of cockchafers
yield 1*5 g. melolonthin. Silky needles (from
water) ; si. sol. cold, m. sol. hot, water ; T. si.

sol. dilute alcohol and ether; v. sol. acids and
alkalis. Does not act on light.

HELHESinilfE V. Di-MEsiiYL-anANiDrNB.
HENAPHIHYLAMIirE C„H„N i.e.

C,„H,.CHjNHj. (292°). Formed by treating the

amide of (a)-thionaphthoio acid CggHj.CS.NH,
with zinc and HOI (Hofmann, B. 1, 100).

Alkaline liquid, readily absorbing CO2 from tha
air.—^B'HCl : long, sparingly soluble crystals.

—

B'jHjPtCl, : yellow crystalline pp.
MENISPERMOTE C,^B^,T<iJ3^ (?). [120°].

Occurs in the seeds of Menispermum cocculus

(Pelletier a. Caventou, A. Ch. [2] 64, 178). To
extract the menispermine, the alcoholic extract

of the seeds is first treated with cold water, then
exhausted with hot acidulated water ; the brown
solution is ppd. by an alkali ; and the pp. is ex-

hausted with very weak acetic acid, which leaves

a brown-black mass undissolved. Or the seeds

may be made up into a heap, and exhausted
with alcohol of specific gravity 0-833 ; the alco-

hol distilled off ; the residue boiled with water
;

and the liquid filtered at the boiling heat; it

then, on cooling, deposits crystals of picrotoxine,

especially if a small quantity of acid has been
added. The part insol. boiling water is then
treated with acidulated water, and ppd. by an
alkali ; a granular pp. is thereby formed, from
which alcohol extracts a peculiar yellow sub-

stance ; and the residue is finally dissolved in

ether, which deposits menispermine in the

crystalline form. The ether leaves undissolved

a viscous substance, which may be dissolved in

absolute alcohol: and the solution, evaporated

at 45°, ultimately yields crystals of parame-
nispermine.

Properties.—^Prisms ; insol. water, sol. alco-

hol and ether. Is not poisonous. Its sulphate
forms prismatic needles, sol. water.

Farameuispermine [250°]. Isomeric with
menispermine. Insol. water, el. sol. ether, v.

soli boiling alcohol. Dissolves in dilute acids.

MENTHENE C,oH,e. Mol. w. 138. (167-4''

cor.) (Atkinson a. Yoshida, C. J. 41, 53) ; (163°)

(Oppenheim, C. J. 15, 29). V.D. 4-94 (calc. 4-78).

S.G. 11 -814 ;
2 -8226 ; "£ -8073 (A. a. T.). O.E.

(0°-10°) -000994 ;
(0°-60°) -00100. [a]j = +13-25

(A. a. y.). Boo 74-0. Specific refractive energy,

"648. Specifie dispersive energy, -0313 (Glad-

stone, C. J. 49, 622). Obtained by distilling

menthol (1 pt.) with ZnCl, (2 pts.), or with PjO,
(Walter, A.Zi, 288). Formed also bythe action
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of cone. H,SO, on menthol (Beckmann, A. 250,
858).

Properties.— Colomless oil, smelling like
oymene.; m. sol. ether and alcohol, v. sol. benz-
ene, tarpentine, and petroleum. Dextrorota-
tory.

Reactions.—1. Combines with faming HOI,
forming a yellow oil 0,|,H,5C1. Combines also

with HI, forming OiuH,,!, identical with the pro-

duct obtained by heating terpilene dihydro-di-

iodide C,oH,s2HI with HI (Bouchardat a. Lafont,
G. B. 107, 916).—2. Combines with bromine,
forming C,gH,,Br4, which is split up by heat into

HBr and cymene (Beckett a. Wright, C. J. 29, 1).

8. Fuming nitric acid oxidises it to glutaric acid.

MENTHOI, CioHjoO i.e.

CA.OH<cH^oHi:c5>™CH. or

C,H,.CH<gg;^g^Ogj>CH.CH, (?). Methyl.

propyl-phenol hexahydride. Mol. w. 15&. [42°].

(212°). V.D. 5-62 (oalo. 5-41). S.G. if -890.

[«Jj=_59-3 (Moriya); [c]d= -59-6 (Oppen-
heim); =— 49*4 in a 6 p.c' alcoholic solution

at 22° (Arth, A. Ch. [6] 7, 438). B^, =77-4 in

a 21 p.c. benzene solution (KanonnikoS, J. pr.

[2] 31, 348). H.C. 1,509,100 (Louguinine, .4. Cfe.

[5] 23, 387). Deposited in crystals when the

essential oil of peppermint is kept for a long

time or cooled to a low temperature (Dumas, A,

6, 252 ; Blanohet a. Sell, A. 6, 293 ; Walter, A.

32, 288; Kane, P. M. 16, 418; Laurent, Bev.
Sclent. 14, 341; Oppenheim, 0. J. 15, 24).

Menthol is imported from Japan in the solid

state as ' peppermint camphor ' (Moriya, O. J. 39,

77). White crystals, smelling of peppermint;
d. sol. water, v. e. sol. alcohol, ether, OSj, HOAo,
and fixed and yolatile oils. Insol. aqueous al-

kalis. From alcoholic NaOH it crystallises in

long needles. Sodium dissolves in it with evolu-

tion of hydrogen. Cone, acids dissolve menthol,
but it is reppd. on dilution with water. Menthol
has the refractive and dispersive energy of a
saturated compound (Grladstone, G. J. 49, 621).

The rate of etherificatioh of menthol by acetic

acid is that of a secondary alcohol (Menschut-
kin, J. B. 13, 569).

Beactions.—1. With KjCr^O, and HjSOj in

sealed tubes at 120° gives an inactive oil ' meu-
Bione'(205°), C.oH.sO, S.G. |t -9032, sol. alco-

hol, ether, and chloroform.—2. Fuming HNQ,
)brms an explosive oil, S.G. i| 1-061, which may
Oe reduced to a yellow oil C,„H„NH2 (185°-190°).

3. Excess of fuming HNO, forms an acid, pro-

bably glutaric (^.o.).—4. Bromine in acetic acid

forms C,oH,oBr. Unstable oil.—5. Cone. HOlAq
at 100° slowly forms menthyl chloride. PCI5

forma the same body.—G. ZnClj or P2O5 dehy-

drate menthol, producing menthene.—7. KMnOj
in acid solution forms (;3)-pimelic acid C,H,j04

[87°], of which the amide [191°] crystallises from

water in prisms (Arth, A. Ch. [6] 7, 440 ; G. B.

107, 107). Formic, propionic, butyi-io, and oxy-

menthylio acids are formed at the same time.

The oxymenthylic acid OioHisO, boils at 174°

under 15 mm. pressure.—8. Boiled with HI
(S.G. 1-7) for 3 days it forms a mixture of

hydrocarbons chiefly consisting of C,„H,|, (168'6°)

V.D. 67-25, [a], = + 5-2. S.G. g -8254 ; f -8111

;

C.E. (0°-10°) -000929; (0°-60°) -000694. Kgo

73-28. Colourless oil; v. sol. petroleum or

benzene, less so in alcohol or ether. Odour re-

sembles cymene (Atkinson a. Toshida, G. J. 41,
54).—9. Menthol does not react with hydroxyl-
amine (Nageli, B. 16, 499).— 10. On heating with
sodium and ether on the water-bath, and, after

cooling, adding CSj there is formed menthyl-
xanthogenio acid C,„HoO.CS.SH, a liquid which
undergoes spontaneous decomposition, but forms
a yellow crystalline copper salt OuA'. (Bamberger
a. Lodter, B. 23, 213).

Acetyl derivative OnHiaOAo. Menthyl
acetate. (223°). [a] =-114°. From menthol and
HOAo at 120° (Oppenheim, O. X 15, 26). Liquid.
Not decomposed by cold alkalis, but saponified
by alcoholic NaOH at 120°.

Butyryl derivative C,„H,gO.C0.03H,.
Menthyl hutyrate. Obtained by heating menthol
•with butyric acid at 200° for 30 hours (Oppen-
heim). (230°-240°). [o]=-89°.

Benzoyl derivative C,|,H,gOBz. [54°].

(230°). [o]d=— 91°. In a one p.o. benzene so-

lution, trimetric crystals partially decomposed on
distillation into menthene and benzoic acid (Arth,

A. Ch. [6] 7, 479).

Garbamyl derivative 0„H-,N02 t.e.

C,„H„0.C0.NH2. Menthyl carbamate. [165°],

["]d = — 85° in a -58 p.c. chloroform solution at
21°. Formed by passing dry cyanogen into a
solution of sodium-menthol in dry toluene. The
product is washed with water and the toluene

distilled off. The crystalline mass is then re-

crystallised from alcohol, from which the car-

bamyl derivative separates in slender prismatic
needles (Arth, C. B. 94, 872 ; 98, 521 ; A. Ch.
[6] 7, 433). Needles ; m. sol. alcohol and
benzene. Sublimes at 100°. Decomposes at

about 200°, yielding oyanurio acid. Alcoholic

KOH forms menthol and potassium cyanate.
AcjO at 130° forms C,jH,gOAo. Benzoic aldehyde
and HCl form (C,„H,„0C0.NH)2CHPh [143°].

Garbonyl derivative (0,„H,90)2CO.
Menthyl carbonate. [105°]. Obtained in the

preparation of the carbamyl derivative by eva-

porating the alcoholic mother-liquor and boiling

the residue with water as long as menthol and
ammonia come ofi. On cooling, the carbonyl
derivative is deposited as a crystalline mass, sol.

boiling alcohol (Arth). Plates (from alcohol) or

prisms (from toluene) ; v. si. sol. alcohol, v. sol.

ether and benzene. Alcoholic KOH at 100°

saponifies it.

Phenyl-carbamyl derivative
C,„H,|,O.CO.NHPh. Menthyl phenyl-urethane.

'

Menthyl phenyl-carbamate. [111°]. From men-
thol and phenyl cyanate (Leuokart, B. 20, 116).

Silky needles (from hot alcohol).

Succinoxyl derivative
C,„H,sO.CO.CH2.CHj.C02H. [62°]. [a]„=-69-6"'

in a 1-4 p.o. benzene solution. Formed by heat-

ing menthene (1 mol.) with succinic anhydride

(1 mol.) at 110° (Arth). Acieular crystals ; v. e.

sol. alcohol, v. si. sol. hot water. Its Na and K
salts are very deliquescent ; the Ca and Ba salts

are white pps.—AgO,iH2304 : small needles (from

hot water).

Succinyl derivative (C„H,5)2CjHj0..
[63°]. (220°). [«]„=- 81-5° in a 1-9 P.O. benzene
so' ation. From menthol (1 mol.) and succinic
aoid (2 mols.) at 150°. Trimetric crystals (from
alcohol). Decomposes on distillation into suc-
cinic acid and menthene.
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Phthaloxyl derivative CijHjjO, i.e.

0,oH,9.0.CO.O,H,.OOjH. [110°]. [o]„ = - 105-6°

in a 1'6 p.c. benzene solution. Foimed by beating
menthol (1 mol.) with phthalio anhydride (1 mol.)
BtllO° (Arth). Minute needles; insol. cold water,
V. sol. alcohol and ether. Gives white pps. with
Ba andCa salts.—Mg(0,aH2304) : laminie; almost
insol. cold wafer.

Phthalyl derivative OjjH^O, ».«.

^CioHJjCsHA. [133°]. Wd=-94-7° in a 2
p.c. benzene solution at 20°. From phthalic
anhydride (1 mol.) and menthene (2 mols.) at
140°. Trimetric crystals (from ether) ; si. soL
boiling alcohol.

Meuthyl chloride C„H„C1. (c. 204°). Ob-
tained by treating menthol with POlj (Walter, A.
32, 292) or with cone. HClAq for a week at 100°
(Oppenheim). The same body appears to be
formed by heating menthene with fuming
HOlAq at 120° (Arth, 0. B. 97, 323). Light oil

;

si. sol. water, m. sol. alcohol. Not attacked by
alcoholic EOH. With sodium menthol it gives
menthene and menthol.

Menthyl bromide C,„H,5Br. From menthol
and bromide of phosphorus. Non-volatile liquid.

Gives with bromine 0,„H,4Br5.

Meuthyl iodide 0,|^,sl. From menthol and
cone. HIAq. Iiiqnid ; decomposed by alcoholic

E^S into menthene and EI.
Tetra-menthyl-silioate Si(00,„H„),. [82°].

(350°) at 155 mm. Formed by the action of SiCl,

upon menthol; the yield is 75 p.c. of the theo-

retical (Hertkom, B. 18, 1695). Colourless

prisms ; t. sol. ether, benzene, ligroin, chloroform,
CS,, and warm alcohol ; si. sol. cold alcohol.

Ozymeutbylic acid 0,„H,sOa. (175°) at 15mm.
(280°). A product of the oxidation of menthol
by KMnO< (Arth, A. Ch. [6] 7, 448). Colourless

liquid, partially decomposed on boiling at 280°

;

v. al. sol. water, v. sol. alcohol and ether. The
salts of alkalis and alkaline earths are very
soluble. A solution of the sodium salt is ppd.
by salts of Pb, Pe'", Cu, and Pt. It forms no
acetyl derivative.—AgA'.—NaA' : white deli-

quescent crystals.

Methyl ether MeA'. (137°) at 17 mm.
Liquid.

Ethyl ether EtA'. (145°) at 18 mm.
Thick liquid.

MENTHONE C,„H„0. (206-3° cor.).

[b]j= +21°. S.G.2-9126; =,°-8972. C.B. (0°-10°)

•000862; (0°-100°) -000923. Eqo 75-3. From
menthol (30 g.), KfixJO, (10 g.), and BLjSO, (10 g.)

at 135°. The light oil is subjected several times
to the action of the same oxidising mixture (At-

kinson a. Toshida, C. J. 41, 49). Colourless oil,

miscible with alcohol, chloroform, benzene, and
CSj. Smells like diluted peppermint. Does not
combine with NaHSO^. If a solution in petro-

leum is treated with Na and CO, successively and
then shaken with water crystals of menthol are

got [42°] ; but having [o]j= -39° not -59°.
Laevo-menthone C,oH,sO i.«.

f^<cn£o'>^^^^ii) (207°)- S.G. |g

•8960. [o]d=-28-2°. Menthoneis amixtureof
two isomerides—one dextro-, the other laevo-

rotatory. By using very little acid the Igbvo-

menthone may be obtained free from dextro-

menthone and menthol. The best proportions

»re 60g. EaCr,0„ 50g.E2SO«, 300g. water, and

45 g. menthol, the mixture being kept at 30° to

66° (Beokmann, A. 250, 325). The menthone is

extracted with ether, washed with dilut« alkalis,

and distilled with steam.
Properties.—MobUe liquid, smelling faintly

of peppermint ; si. sol. water, miscible with al-

cohol, ether, and petroleum-ether. The mole-
cular weight determined by Baoult's method
agrees with the formula. The' molecular re-

fraction (fzl^p isW+2M 46-3. Lcevo-menthone is

converted into a mixture of dextro- and Isevo-

menthone by acids, bases, water, heat, or even
on keeping.

Oxim CioH.sNOH. Mol. w. 169. [68°].

[n]D= —42-6°. Crystalline ; sol. dilute alcohol,

ether, and petroleum-ether. Baoult's method
gives, when acetic acid is used, the mol. w.
169, but when benzene is used it gives 251.
With HCI the oxim forms a compound
(C,„C,jNOH)HCI [119°], a white crystalline

powder.—"CuHuNONa.
Dextro -menthone C„H„0. Mol. w. 154.

(208°). S.G.|2-900. [o]„=-i-28-14o. Obtained
by freezing a mixture of HjSO, (10 pts.) and
water (1 pt.), adding menthene, (2 pts.), and
shaking. The temperature is slowly raised to

30°, the product poured into ice, and the men-
thone extracted by ether (Beckmann, A. 250,
334). Colourless mobile oil ; si. sol. water,
miscible with alcohol, ether, and petroleum-
ether. The mol. w. determined by Baoult's
method is 150. The action of acids, bases,

water, heat, and time convert dextro-menthona
into a mixture of dextro- and Iffivo-menthone.

Oxim CuHigNOH. Thick oil, slightly Isevo-

rotatory. The mol. w. determined by Baoult's
method is 165 when acetic acid is used, and 228
when benzene is employed as solvent. —
(C,„H„N0H)HC1. [0. 97°]. Deliquescent. —
»C,„H,sNONa.

MENYANTHIH Cs,H^„0„. [60°-llS°]. A
litter gluooside found in buckbean {menya7itlua

trifoliata) (Brandes; Kromayer, Ar.Ph. [2] 108,

257 ; 124, 37 ; Fr. 1, 15). Prepared by treating

the aqueous extract with animal charcoal at
65°, and subsequently extracting the charcoal
with alcohol. Amorphous yellowish mass; si.

sol. cold water, v. sol. hot water and alcohol,

insol. ether. Dissolves in aqueous alkalis. Its

solutions are not ppd. by metallic salts. It is

ppd. by tannin. When distilled with dilute

HjSOj it gives off volatile menyanthol, while
glucose CfHg^O, 6aq remains behind.

Henyauthol CsH,0 is an oil smelling like

benzoic aldehyde. It reduces ammoniacal
AgNO,. By exposure to the air, or by potash,
fusion, it is converted into a crystalline sab-
limable acid.

Meuyauthin. This name has also been
applied to inulin when prepared from buckbean,

MERCAPTALS. Compounds of the form
ECH(SE')j. They may be viewed as thio-acetals

or as the sulphur-compounds corresponding to
the alkyl derivatives of ortho-aldehydes. V,
Thio-aldbhydes.

MEBCAPTAN CjH,S i.e. CASH. Ethyl
mercaptan. Thio-alcohol. Mol. w. 62. (36-5°).

S.G. V -8391. V.D. 2-11 (calo. 2-15). S.V. 76
(Loiisen, A. 264, 71). E.F.p. 14,430. E.F.t.
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19,271 (Thomaen). E^ 18-62 (Nasini, G». 13.
301).

Formation.—1. By distilling calcium ethyl
sulphate CaEt2(SO,)2 with a solution of barium
Bulphydrate (Zeise, P. 31, 369).—2. A mixture
of alcohol and HjSOj is neutralised with KOH,
decanted from ppd. KjSOj, mixed with excess of
EOH, saturated with HjS, and distilled (Woh-
ler).—3. A solution of KOH (S.G. 1'3) is satu-
rated with HjS, mixed with an equal volume of

a cone, solution of KBtSO,, and distilled from a
water-bath (Liebig, A. 11, 14; 23, 34). The
product is freed from EtjS by fractional distilla-

tion (Claesson, J. ^. [2] 15, 193).—4. From
KSH and BtCl (Begnault, A. Oh. [2] 71, 890).—
5. From KSH and EtI (Baudrimont, 0. B. 54,
616).—6. By reducing with HI at 160° the solid

thio-aldehyde obtained by passing H^S into a
mixture of aldehyde solution and iodine (Bot-

tinger, B. 11, 2203).—7. Together with HEtSO^
and ether, by heating alcohol saturated with SO^
in sealed tubes (Endemann,^. 140, 336; Pagliani,

B. 11, 155).

Pre^ration.—A cold mixture of alcohol

(1 litre) and HjSO, (500 c.c.) is diluted with ice

and then added to a solution of crystallised so-

dium carbonate (4 kilos). JThe product is con-

centrated until Na^SOj separates. The mother-
liquor is further concentrated, and mixed with
KOH (800 g.) dissolved in water (1,500 o.c.) pre-

viously saturated with H^S. The whole is heated
on a water-bath, and the gases are passed first

through a strong solution of caustic potash

(50 g.) and then into a solution of KOH (350 g.)

in water (700 g.). The small amount of H^S
contained in the latter solution is ppd. by lead

acetate, and the mercaptan liberated by HCl. It

is dried with KjCO, and distilled (Klason, B. 20,

3407).

Properties.—Colourless, very mobile, liquid,

having a peculiarly persistent alliaceous odour.

V. si. sol. water, miscible with alcohol and ether.

Very inflammable, and burns with a blue flame.

A drop of it when briskly agitated on the end
of a glass rod becomes solid, possibly through
formation of a hydrate. Neutral to litmus. An
alcoholic solution forms a yellow pp. with lead

salts, and white pps. witl} cupric acetate, mer-
curic salts, and trichloride of gold. The alco-

holic solution is turned blue by FeClj (Bathke,

A. 161, 148). Mercaptan is a reducing agent : thus
it converts nitro-benzene into azo-benzene. Mer-
captan decomposes salts of phenyl with forma-
tion of sodium phenylate and a thio-ether (E.

Seiffert, J. pr. [2] 31, 462). But with phenyl
saUcylate it acts thus: CeH,(0H)C02Ph + NaSBt
= C„Hj(0Na)C02Ph -h HSEt. A trace of isatin

dissolved in sulphuric acid gives, with a trace of

mercaptan, a fine green colouration (Berthelot,

C. B. 108, 350).

Beactions.—l. Boiling nitric acid (S.G. 1-4)

becomes red, deposits an oil, and ultimately

forms ethane sulphonio acid. Weaker nitric

acid (S.G. 1-23) forms EtSO^SEt.—2. Potassium

forms hydrogen and KSEt.—3. PjSj forms

EtjPS, and Et^HPS^ (Carius, A. 112, 190).—4.

Brotmne forms EtBr and Sfii^ (Friedel a. Laden-

burg, .k. 145, 189).—5. Heated in sealed tubes

with diano-compounds (diazo-salicylie acid, diazo-

phenol chloride) it forms di-ethyl disulphide, the

diazo- compound being reduced exactly as when

boiled with alcohol (B. Bchuitt a. O. Mitten-
zwey, J.vr. 126, 192) : 0,H,(0H).N:N01 + 2EtSH
= EtjSj-HN,-l-0,H,.0H-(-H01.—6. POl, at 100°

forms thiophosphorous ether F(SEt)3, a fetid

oil, resolved by distillation into phosphorus and
BtjSj.— 7. 0C1„ acting on NaSBt, forms 0(SEt)4
a light oil, S.G. 1-01, decomposed on distillation.

OjCl, with NaSBt gives Cj,(SBt)5, a heavy fetid

oil, solidifying at very low temperatures. CjCl4

heated with NaSBt at 100° gives 02(SEt)4, crys-

taUising in rhombohedra [54°].—8. SjOlj forms
HCl and EtjS,, which is resolved by distillation

into EtjSj and Sj.-9. TiCl, gives BtSHTiCli
and (EtSH)jTiCl4 (Demar^ay, Bl. [2] 20, 132).—
10. Beacts with ketones forming ' mercaptoles

'

or thioketates. Thus HCl passed into a mixture
of acetone and mercaptan forms (OHa)jC(SBt),
(Baumann, B. 18, 887).—11. Mercaptan sus-

pended in ice-water and mixed with diazobenz-
ene sulphonic acid and soda gives explosive

yellow needles of SO,Na.CeH4.N2SEt. When
the alcoholic solution of this salt is boiled

S0,Na.CgH4.SBt and nitrogen are formed (Stad-

ler, B. 17, 2075).
Salts.—All metallic mercaptides are decom-

posed by HCl.—"KSEt. From mercaptan and
K. Bull white granular mass, v. sol. water, si.

sol. alcohol. Its aqueous solution gives a yellow

pp. with lead salts.—NaSBt. From mercaptan
and Na or NaOBt. Crystalline mass, v. sol.

water and alcohol. Its aqueous solution is al-

kaline in reaction, and gives off all its mercap-
tan on boiling. In dry air it oxidises to

C^HjSOgNa. When oxygen is passed through
its alcoholic solution Et^S is formed.—Zn(SEt)2:
white, indistinctly crystalline pp. obtained by
adding mercaptan to aqueous zinc acetate. Sol.

NHjAq and reppd. on neutralisation.- Cd(SEt)2.

—Co(SEt)j : gummy pp. Unlike the other mer-
captides it is not attacked by fuming HNO3.

—

Ni(SBt)2 : chocolate brown powder, not decom-
posed by water.—''Fe(SEt)2: from FeCl^, mer-
captan, and ammonia. Black slimy mass, re-

solved by heating into mercaptan and ferrous

hydrate.—BtSFe(N0)2 [78°]. From KSFe(NO),
and Btl (Pavel, B. 15, 2607).—TlSEt: yellow
curdy pp., si. sol. water.—Ou(SEt)2. Obtained
by adding mercaptan to a solution of CuSO^
mixed with NaOAc. Pale-yellow amorphous
powder (Klason, B. 20, 3407).—Hg(SBt)2. [77°].

S. 7 in 85 p.c. alcohol. Formed on shaking HgO
with mercaptan or with an alcoholic solution of

mercaptan, the action being attended with great

evolution of heat. It is from this body that
mercaptan derives its name (corpus mercurio
aptum). White unctuous scales. When its al-

coholic solution is heated to 190° it is decom-
posed into mercury and Et^Sj (Otto, B. 13, 1289

;

15, 125). The same decomposition appears to

occur when it is heated in the dry state. It is

not decomposed by aqueous KOH, but aqueous
KjS forms some HgS and KSEt. HjS forms
HgS and mercaptan. Nitric acid oxidises it to

(CjH^SOJjHgHgO. When melted with lead the
products are mercury, PbS, and Et^S. Mercury
mercaptide forms with iodoform needles of
((BtS)2Hg)2CHl3 [85-5°] (Jackson a. Oppenheim,
B. 8, 1033).—EtSHgCl. White bulky pp. ob-
tained on mixing an alcoholic solution of mer-
captan with HgClj. Changes after some time
to orystaUine lamina. SI. sol. water and ether,
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m. sol. boiling alcohol (Debus, A. 72, 18).

—

Pb(SEt)j. Yellow pp., got by mixing alcoholic

solutions of lead acetate and mercaptan. De-
composed by heating with alcohol at 190° into

PbS and Et^S.—Bi(SEt)2. [79°]. Obtained by
mixing a solution of a salt of bismuth with mer-
captan. Long flexible yellow needles, m. sol.

alcohol and ether. Oxidises in the air. Besolved
by heat into BiS and Et^S.—Sn(SBt),. Formed
by mixing solutions of mercaptan and SnCl^ in

CSj, and evaporating the solvent. Also frpm
mercaptan and a cone, aqueous solution of

SnClj. Oil, remaining liquid at —40°. Maybe
distilled in vacuo, but when heated under at-

mospheric pressure it decomposes yielding

Et^Sj and metallic tin.—Sn(SBt)2: yellow pp.
which quickly oxidises in air.—EtSSbCli. Oil,

formed by evaporating a mixture of mercaptan
and SbClj. Decomposed by water with libera-

tion of mercaptan.—AslSEt),. Obtained by
adding NaSEt to an ethereal solution of AsGl,.

Oil, with unpleasant odour. Decomposed on
distillation into arsenic and Et^S,.—ClAs(SEt)2.

From AsCls and mercaptan in the cold.—EtSAu.
White gelatinous pp. obtained on mixing dilute

alcoholic solutions of auric chloride and mer-
captan.—Pt(SBt)j: light yellow pp.—Bhj(SEt)s

:

yellow pp.
Hydrate EtSH 18HjO. Solidifies as a crys-

talline mass when moist vapour of mercaptan is

passed through a condenser cooled below 8° (H.

Miiller, Ar. Ph. [2] 150, 147). Mass of small

needles, insol. water and mercaptan. A com-
pound containing 1-6 p.c. carbon, crystallising

in prisms, is obtained by pouring mercaptan
into a solution of HjS at 0°- It perhaps contains

H.^S as well as water. It melts and decomposes
above S" (Blaikie, Pr. E. 10, 87).

MERCAPTAITS. (Sulphydrates.) Compounds
of the formula ESH where E is a hydrocarbon
radicle. They may be viewed as acid ethers of

Eulphydric acid or as alcohols in which has
been displaced by S. Just as H^S is more acid

than HjO, the mercaptans are more acid than
the alcohols. Thus they readily form salts by
reacting with metallic oxides, and they derive

their name from the ease with which they form
mercuric salts. The salts of mercaptans may
be called mercaptides. The mercaptans boil at

a lower temperature than the corresponding

alcohols, just as H^S has a lower boiling-point

than HjO. The mercaptans have an unpleasant

odour. They are very readily oxidised, forming
disulphides BjSj, and finally sulphonic acids

BSOjH. The oxidation to sulphonic acids is

best effected by nitric acid, and the chlorides of

the sulphonic acids ESOjCl when reduced by
tin and HCl yield the mercaptans again (Vogt,

A. 119, 152). By heating mercaptans with
HjSOj disulphides E2S2 are formed (Erlenmeyer
a. Lisenko, /. 1861, 590).

Preparation.—1. Fatty, but not aromatic,

mercaptans are formed by heating a solution of

KSH with alkyl chlorides or iodides or with
potassium alkyl sulphates.— 2. By heating alco-

hols or phenols with PjSj (KekuW, A. 90, 311;
Z. 1867, 193). The yield is small.— 3. By re-

ducing chlorides of sulphonic acids with zinc or
tin and dilute H^SOj or HCl. This process is

very convenient for the preparation of aromatic
mercaptans. The product is distilled with steam.

4. Aromatic mercaptans may fee prepared by
treating diazo- compounds with E^S (Elason, B.
20, 350).—5. Aromatic mercaptans may be ob-

tained by reducing the corresponding disulphides

with zinc and HjSO,.- 6. Aromatic mercaptan?
can be formed, together with the corresponding

sulphides, by the action of aluminium chloride

on a mixture of hydrocarbon and sulphur at 80°

(Friedel a. Crafts, Bl. [2] 31, 464).—7. When
three atoms of hydrogen in the benzene nucleus
have been displaced by chlorous radicles, and
two of these are KOg and a halogen in ortho-

position to each other, alcoholic ESH displaces

the halogen by SH (Beilstein a. Eurbatoff, A.
197, 75).—8. By treating aromatic diazo- com-
pounds with sodium thiosulphate and reducing
the resulting aromatic thiosulphates with zino

and H.,SO, (Leuckart, Q. P. 1887, 45,120).

Properties.—Oils or crystalline solids with
unpleasant odour. Insol. water. The salts of

the heavy metals are sparingly soluble in water.

The mercuric salts can usually be recrystallised

from alcohol. When a small quantity of a 1 p.c.

solution of isatin in H2SO4 is mixed with a few
c.c. of the strong acid and a small quantity of a
fatty mercaptan, a green colouration is pro-

duced. Aldehydes and the higher alcohols inter-

fere with the isatin reactions, and in this case

the liquid may be shaken with a solution of

EOH and then mixed with a little sodium nitro-

prusside, when a reddish-violet colouration is

produced (Denigis, C. B. 108, 350). The alkyl

sulphides do not give this reaction. When
sulphides are present they should first be ppd.
by an alkaline solution of PbO.

BeacOons.— 1. The ammoniacal solutions of

aromatic mercaptans oxidise in the air with
formation of disulphides.—2. When HCl is

passed into a mixture of a ketone and a mer-
captan condensation takes place and a thioketate

or ' mercaptole ' is formed, e.g.:

(CH3)2C0 + 2HSEt = {CH3)2C(SEt),-h HjO
(Baumann, B. 18, 887).— 3. The alkoyl deriva-

tives of aromatic o-amido-mercaptans readily

split off HjO, forming anhydro- compounds, e.g.

:

CeH<f|-<^0-C^' = H,0-l-C,H,<f>C.CH,.

These anhydro- compounds may even be formed
by boiling the alkoyl derivatives of aromatic
amines with sulphur. .' They are also formed by
the oxidation (by E,FeCy,) of the thio-alkoyl

derivatives of aromatic amines. They are vola-

tile liquids which exhibit feeble basic characters,

and regenerate the amido-meroaptans when fused

with potash (Hofmann, B. 13, 8, 1223 ; Jacob-

sen, B. 19, 1069). When o-amido-mercaptaus
are diazotised they produce characteristic stable

Ns.
compounds of the form CjH4<^a^N.

MEECAPTUEIC ACIDS. Acids obtained by
placing chloro- or bromo- benzene in food eaten

by dogs. V, Beomo-phenIII- and Chloeo-phenyl-
UBECAPTUEIO ACIDS.

nEECUEAKTMONinm COUFOUNSS. (Am-
momo-mercury compounds. Ammordacal mer-
cury bases. Mercuramines.) By the reactions of

ammonia, or ammonium salts, on compounds
of Hg, compounds are obtained, many of which
may be represented by the empirical formules

xHgX.^NHj and xHgXj.j/NH, where X= acidic

radicle ; some of the compoanda, howeTer, con-
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tain N and B in the latio KtH, ; and some aie
eomposed of N, Hg, and aoidio radicles only.
The mercurammouium compounds, as a class,

do not react as loose compounds of Hg salts

with NH3, but rather as compounds of Hg, N,
H, and acidic radicles.

The mercurammonium compounds were re-

garded by Kane as compounds of NH^Hg. Thus,
the compound HgO.NHj was formulated as
NHjHg.OH, and the compound HgS04.2NH3 as
NHflg.O.SOjONH, (A. Ch. [2] 72, 215). Hirzel
[A. 84, 258) represented the mercurammonium
compounds as compounds of mercurio nitride,

NjHgj. Gerhardt suggested that these com-
pounds are derived from NH, by replacing H by
Hg ; and after the ammonium hypothesis had
been somewhat developed, Hofmann attempted
to derive the compounds in question from dif-

ferent hypothetical merourammoniums, i.e. com-
pounds formed by replacing the H of NH, more
or less completely by Hg {v. SandwHrterbuchder
Chemie [2nd ed.] 2, 751 ; cf. Schmieder, J. pr.

75, 147 ; Nessler, J. 1856. 409). On this view,
the compounds HgClj.2NH, and HgS04.2NH3

NH CI
are represented as Hg<^jT-CT"Q, and

Hg<^^>SO„ derived from ^g'°} and

ijtt''[^S04. The mercurammonium compounds

may be divided, on this view, into classes' ac-

cording to the hypothetical Hg derivative of am-
mcnium from which they are supposed to be
derived. Thus we have the following : NjH„Hg
= mercurammonium, NjHgHgj

=

mercurosammo-
nium, T^.^^g^ = dimercv,rammonium, NjHjHg,
= mmercurosamnumium; the mercurammonium
compounds are those containing divalent Hg,
-and the compounds of monovalent Hg are called

mercurosammonium derivatives. The compound
2HgO.NH3, obtained by the reaction of HgO
with NHjAq, is represented on the ammonium
hypothesis as hydiated mercurammonium hy-

droxide, NHgjOH.H,0.
A division is sometimes made between those

mercurammonium compounds which contain N
and H in the ratio NrH,, and those which con-

tain these elements in the ratio NrH,; the latter

are called mercurandde compounds.
Although some compounds readily give off

NHj when heated, and others only when heated

with alkali, yet it seems simpler to name all the

''ompounds under consideration in accordance

with the ammonium hypothesis. In this article

the mercurammonium compounds are divided

into two classes, mercurous and mercuric ; the

former being called mercuro- and the latter mer-

3uri- compounds ; the name given to each com-

pound is intended to indicate the number of

NH4 groups from which the compound is derived,

and the number of Hg atoms (mercuro- or mer-

curi-) in the formula. Several compounds are

known whose reactions seem well expressed

by supposing them to contain the group

Ug.O.Hg; such compounds are called mercur-

oxy-ammonium derivatives in this article.

The following table presents the classifica-

tion and nomenclature adopted in the present

utiele:--

Class I. Mebodbous compounds.
Series (i.) Mercuro - ammonium com-

pounds ; e.g. (NH3Hg)CL
„ (ii.) Dimercvro-ammonium com-

pounds ; e.g. (NHjHg2)Cl.

Class II. MEBOUBia coufocnds.
Series (i.) Mereu/ri - ammonium com-

pownds ; e.g. (NH2Hg)01.

n (ii.) Dimercim-ammonium com-
pounds ; e.g. (NHg^^O.

„ (iii) Merouri-diam/niomum com-
pounds; e.g. (NjH„Hg)l2.

n (iv.) Dimercuri • diammonium
compounds ; e.g.

(N,H,Hg2)S04.H,0.

H (v.) Trimercuri - diammonium
compounds ; e.g.

(NAH&)S04.2H,0.
Class III. MEBOUIiOXT-AMUONIUJI OOMPOUNDS

;

e.g. (NH^g^OjOH; (NH^Hg.O.SO,.
Dimercuro-ammonium chloride (NH2Hg2)Cl

is sometimes called mercuro-chlorarmde or

amido-mercurous chloride ; to express this view
of its constitution the formula is written

Hgj(NHj)Cl. So also mercuro-ammonium
chloride (NHaHg)Cl is sometimes called ammo-
nio-mercurous chloride, and the formula
is written, empirically, HgCl.NH, ; the for-

mula of this compound is frequently doubled,
and the name mercurosammonium chloride—
JNjHjHg2)Cl2—is given to it. The salts called

in this article mercuroxy-ammonium compounds
may be regarded as hydrated dimercuri-ammo-
rmim salts; thus, the chloride (NH2Hg20)Cl
may be written (NHgJCl.H^O, and the car-

bonate (NH2Hg20)2C6j may be written

(NHg,),CO,.2H20.

Class I. MeBCTOOUS COMPOUNDS. NH4_xHgj:X.
The experiments of Barfoed (J. pr. [2] 39,

201) make it probable that the so-called mer-
curo-ammonium compounds are really mixtures
of mercuri- compounds and Hg. B. asserts that

exactly half the Hg in the black pps. formed by
NHjAq in solutions of mercurous salts exists

uncombined, that nearly the whole of this Hg
disappears as vapour when the pps. are freely

exposed to air, and that the light-coloured com-
pounds remaining are the same as those pro-

duced by adding NH3Aq to mercuric salts. To
the pp. produced from HgNO, Barfoed gives the

composition 3Hg + 2(HgNH2.N03)HgO ; thatpro-

duced from Hg^SO^ is 4Hg + (NH2Hg)2SO,.2HgO

;

that from HgCl is Hg + NH^HgCl ; and that

from HgAOj is 4Hg + (NH2Hg)2CA-2HgO.
Series (i.) Mercuro-ammonium compounds;

NHjHgX.
Uercuro-ammoniam chloride, (KH3Hg)Cl.

(AmmonAo-mercurous chloride (HgCI.NHj). Mer-
curos-ammonium chloride (N^HjHg^.cy.) A
black powder, obtained by saturating HgOl, pre-

pared by ppn., with NH, gas ; on gently warm-
ing all NH3 is given off (H. Bose, P. 20, 158).

The dissociation of this compound has been
studied by Isambert (C. B. 66, 1259 ; v. Disso-

ciation, vol. ii. p. 397). According to Barfoed

{J. pr. [2] 39, 201) the compound formulated as

above is really a mixture of Hg, mercuri-ammo-
nium chloride (NHjHgCl), and NH^Ol.

Series (ii.) Dimercuro-amnumiiim icm-
pourids; NH,Hg.^X.
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Simeroiiro-ammonlam eUoride, (SS,'Bg2)0l.

iMereurochhramide oramido-mercwous chloride

Hg2NH2.GI). Teiramerciiro - dtammom/wm
chloride (NjH^Hg^.Cy .) A black solid, obtained
by digesting HgCl with NHjAq (2Hg01 + 2NH3Aq
= NHjHgjCl + NH4GlAq). Beoomes dark-grey
when dried; heated, gives ofE NHj andN, and at

a higher temperature yields a sublimate of HgCl
and Hg ; treated with HCl gas, gives HgOl and
NH,C1 (Kane, A. Ch. [2] 72, 215 ; UUgren, P.
42, 395). According to Barfoed (/. pr. [2] 39,

201) the black solid obtained as described is a
mixture of Hg and NHjHgCl.

Uercoxo-ammonium nitrates. Yarious com-
pounds of the form asHgjO.j/NjOj.aNHj have been
described by Eane (Z.c.) and Mitsoherlioh (P. 9,

387 ; 16, 41) ; but Barfoed's experiments make
it very probable that these bodies are mixtures
of Eg and mercuri-ammonium salts (v. supra).

Class II. Mbboubic oomfounds. N„Hic-vHg,X.
a

Series (i.) Mercuri-ammonium compounds;
NHjHgX. Obtained by interaction of excess of

NEgAq with mercuric salts in solution.

ilercori-ammonium chloride, (NH2Hg)Gl.
{Mercuri-chloramide, or amido-mercv/nc chloride

(Hg.NHj.Cl). Dvmercuri-diammonmm chloride
(N2H4Hg2.Cl2). Infusible wMle precipitate^ Ac-
cording to Bammelsberg (J. pr. [2] 88, 558) this

salt is a double compound of dimercuri-ammo-
nium chloride—NHgjCl—and NH^Cl ; E. assigns

to it the formula NHg^OLNHjCl (v. infra).

When excess of NHjAq is added to HgCl^Aq,
or when HgCl^Aq is dropped into NHsAq, a white

pp. is obtained; this pp. was long considered
identical with that obtained by adding Na^COjAq
to HgOljAq mixed with NHjClAq, and known
in pharmacy as Mercv/rius precipitatus albus.

Wohler (P. 26, 203) found that the pp. formed
by NHjAq was volatilised without fusion when
heated in a Ft dish, but that the pp. formed by
NajCOjAq melted before it volatilised. The pp.
by NHjAq was then called infusible white pre-

cipitate, and to that produced by Na^OOjAq the
nam.6 fusible white precipitate was given.

Preparatow.-T-BigOljAq is added to excess of

cold NHjAq, the pp. is collected at once, rapidly

washed with a little cold water, and dried at

110° (Andr6, O. B. 108, 233, 290). Andrfi {l.c.)

has examined the compounds obtained by the
interaction of NHjAq with HgCl^Aq, varying the

relative masses of the reacting bodies and the

time of contact. Using equal volumes of HgCljAq,
containing 33-875 g. HgCl^ per Utre, and NHjAq
containing 4'25 g. NH3 per litre, the pp. after

drying at 110° was not quite pure NHjHgCl, but
contained a little mercuroxy-ammonium chloride

(NHj.Hg20)Cl. The quantity of (NHj.HgjO)Cl
increased by allowing the reacting bodies to re-

main in contact, and also by increasing the

quantity of NH^q ; when the NH, and HgCl,
were presentin the ratio GNHsflgOl^ithepp. con-

tained equal molecular proportions of NHjHgCl
and (NH2.Hg20)Cl, and by further increasing the
NHj, only (NHj.Hg^OjOl was obtained. Andr6
found that NH,C1 tends to change (NHj.Hg20)01
into NH^gCl ; by adding 1 vol. HgOLjAq to

5 vols. NHjAq (strength as given above), decant-
ing after 24 hours, and agitating the pp. for

9 days with 2 vols. NHjClAq (containing 13-4 g.

per litre), pure KH^HgCl was obtained. Audri
has also examined the pps. obtained by adding,

NHjAq,andalsoNH401Aq,toHgClljAqinpresence
ofKOH (0. E. 108, 1108, 1164). The pps. are com-
pounds of NHjHgOl, NHgjOl, and (NH,.HgjO)Cl

in varying proportions.

ProperHes.—A white solid, which volatilises

completely, when strongly heated, without melt-

ing. Eeadily sol. in HGLAq ; not blackened by
NHjAq ; dissolved by acids, also by hot solutions

of NH4 salts.

Reactions.—1. When heated, in an open
vessel, does not melt but yields a sublimate of

HgCl and a mixture of 1 vol. N and 2 vols. NH,
(6NHjHg01 = 6HgCl + 4NH3-)-Nj; Kane, .4. Ch.

[2] 72, 215). When slowly heated in a retort to

0. 340°, HgClj and NH3 are given ofE, and a
red orystaUine compound, 2NHg2Cl.HgCl2, re-

mains.—2. Decomposed by water, slowly by
cold, more rapidly by hot, eventually with for-

mation of yellowmercuroxy-ammonium chloride,

(NH2.HgjO)Cl, andNHjCl (2NHjHgCl + HjO + Aq
= (NH2.Hg20)01 + NHjClAq).~3. Potash or soda
separates {NH2,Hg.p)Cl and evolves NHj. Only
half the N of the original NHjHgCl is evolved

as NHj (Kane, l.c.) ; but by boiling for some
days with KOHAq, renewed from time to time,

all the K is removed as NHg, and HgO remains
(Schmieder, J.pr. 75, 147). The fact that only

half the N is readily evolved as NH,, by the

action of alkalis on NH2Hg01, has induced Bam-
melsberg {J. pr. [2] 38, 558) to regard this body
as a compound of dimercuri-ammonium chlor-

ide and NH,C1, and to give it the formula
JiHg2Cl.NH4Cl. But it is to be remembered, as

pointed out by Kane, that water readily sepa-

rates NH^HgCl into (NHj.HgjO)Cl and NHjOI;
hence the NH, obtained by the action of aqueous
alkali is probably due to the direct decomposi-
tion of NHjCl by the alkali.—4. Boiled with
very dilute sulphimc acid till dissolved, the

compound HgClj.2NH4C1.2HgSO, forms on
cooling (Kosman, A. Ch. [3] 27, 238). — 5.

Heated in dry hydrogen chloride, HgClj and
NH4CI are produced (UUgren, A. 26, 203).—
6. Heated with solutions of sodium chloride,

potassium iodide, barium sulphide, &o., NH, is

evolved andHgClj, Hglj, HgS, &o., formed; e.g.

NHjHgCl + 2KIAq + H^O
= Hgl2 + E01Aq + KOHAq + NH, (Kane, tc,
Eammelsberg, P. 48, 182).—7. Boiled with am-
mom/wm chloride solution, mercuri-diammonium
chloride NjH^Hg.Clj (fusible white precipitate)

is produced.— 8. Decomposed by heating with

sulphwr, with formation of a yellow sublimate

of a ohlorosulphide of N.—9. Eubbed with iodine

and a little alcohol, Hgl, is formed and then an
explosion occurs, probably from production and
decomposition of X iodide (Eice, Ph. [3] 6, 765

;

cf. Schwarzenbach, B. 8, 1231 ; Pliiokiger, B. 8,

619).—10. Bromine and chlorine cause evolution

of N and formation of HgBrj or HgCl, (Schwarz-
enbach, B. 8, 1231).—11. Decomposed by dko-
hoUc iodides, e.g. Btl (v. Sonnensohein, A. 101,

20).—12. For reaction with amyUc mercaptan
V. Wagner, J.pr. 53, 378.

Combinations.—1. Forms various compounds
with NHgjCl and (NHj.Hg20)01 ; obtained by
adding KH,Aq or NH4ClAq to solutions ot

HgOljAq containing KOH (Andr6, O. B. IDS,

1108, 1164).—2. Combines with HgOl, to form
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NH^gCll.HgClj
; produced by slowly heating to

0. 340° in a retort (Millon, A. Ch. [3] 18, 892).
Meronri-ammonmni bromide, (NHjHgjBr.

{Mercuri-bromamide, or amido-mercuric bromide
(Hg.NH2.Br). XHmercuri-diammonium bromide
(NjHjHgj.Br,).) A yellow powder, obtained by
ppg. HgBr^q with excess of NHjAq (c/. Mer-
curi-ammomum chloride, szijpra). Insol. water
or alcohol, slowly changed by cold water, more
qniokly by hot water, to NHg^r (Pesci, G. 19,
509). E. sol. NH^Aq. Heated gives N, NH3,
and HgBr ; when very slowly heated to 0. 340°
gives NH,, HgBr2.NH3, and NHg^r.HgBrj
(Mitscherlioh, J.pr. 19, 455).

Series (ii.) Dimercwri-ammoMum com-
pounds; NHg2.X. According to Pesci (0. 19,

509) many and probably all the dimerouri-am-
monium salts,when digested with NH^Ol, NHjBr,
or NH,! solution, evolve NHj in the proportion
of 4NH, for each NHgj group in the dimerouri-
ammoninm salt. This reaction may be applied
to estimate dimercuri-ammonium salts, by oon-
duoting_ the digestion in a closed vessel contain-
ing a dish with a measured quantity of normal
oxalic acid.

Dimercuri-ammonium hydroxide, NHg2.0H.
{Mercurammonium hydroxide). Prepared by
saturating yellowHgO with NH, under increased
pressure, finely powdering, and again saturating
with NHj; or by shaking HgO with alcoholic
NH, for some hours and drying at ordinary
temp, in NH, gas; the product, which is

NHg20H.HjO, is then heated in dry NH, to 80°-
85°. The operation should be conducted in the
dark (Weyl, P. 121, 601 ; 181, 539). A brown
powder ; explodes when strongly heated ; de-
composed by water, with evolution of NH3;
absorbs COj from air, evolving NH, at the same
time; dissolves in warm HClAq or HNOjAq
with formation of salts of Hg and NH,.

Heated to 100° in absence of air, gives di-
mercuri-ammonium oxide (NHg2)jO. A
dark-brown powder which explodes when heated,
struck, or rubbed in a mortar; readily combines
with water to form NHgj.OH.HjO ; soluble in
HClAq and HNOjAq; reacts with HCl gas to
form HgCl: and NH,C1. This oxide is also
formed by tiie action of liquid NH, on HgO.

The hydrate of dimercuri-am-
monium hydroxide NHg^OH-H^O, is a
yellow powder, obtained as described above. It

appears to be isomeric with mercuroxy-am-
monium hydroxide (NHj.Hg20)0H (p. 211).

Simercnri - ammonium chloride, NHg^.Cl.
{Mercurammonium chloride.) Obtained by treat-

ing the hydroxide (v. su/pra) with alcoholic solu-

tion of HCl; also by treating the oxychloride

formed by fusing together HgO andHgCl, in the

ratio 8HgO:HgCl2, with liquid NH,, and re-

moving excess of NH, by warming in a stream
of dry air at 150°. Forms a yellow powder ; de-

composed suddenly at 800° to HgCl, Hg, and N
(Weyl, P. 121, 601 ; 131, 589). Not acted on by
boiling water ; decomposed by hot EOHAq with
production of NH, and HgO ; slowly dissolved

by cold HCQAq.
Forms a double compound with mer-

curic chloride 2NHg201.HgCl, (dimercvjri-

ammcnium-mercuric chloride). A red orystallioe

solid, resembling HgO, produce* by very slowly

Voii. lU.

heating mercuri-aramoninm chloride, NH,Hg.Cl,
in a retort until HgOl begins to sublime. This
compound reacts with hot HCIAq to form NH,C1
and HgCl, ; it is said to be unchanged by cone.
HNOjAq, dilute H^SO^Aq, HjO, or boiling alkali

solutions (Mitscherlioh, J. pr. 19, 453). Heated
to 360° it separates into N, HgCl, and Eg.

Simercuri - ammonium bromide, NHg^-Br.
{Mercurammonium bromide.) Obtained by ppg.
HgBrjAq by excess of NH^Aq and digesting the

pp. (NHjHgBr) with water; better, by adding
excess of NH, carbonate to HgBr^Aq, washing
the pp. of 4NHg2Br.5NH4Brwith NH, carbonate,
warming with KOHAq, and washing with cold
water (Pesci, O. 19, 609). Also obtained, ac-

cording to Pesci, by the action of dilute HBrAq
on Millon's base (NHj-Hg^OjOH. A yellow
powder, insol. water, sol.HOlAq, insol. HNOjAq

;

decomposed by heat, without melting, yielding

NH, and a sublimate which contains Hg (Pesci,

l.e.). Digested for a short time with boUing
NHjBrAq, and filtered, small crystals of

NHgjBr.SNHjBr are obtained. This compound
seems similar to fusible white precipitate;
it is described on p. 210 as mercuri-diam-
monium bromide. The double compound
4NHgjjBr.5NH,Br is obtained, in clear micro-
scopic needles, by adding excess of NH, car-
bonate to HgBrjAq (Pesci, Z.C.).

Dimercuri-ammonium iodide, NHg^I, is ob-
tained by the action of liquid NH, on the oxy-
iodide formed by fusing together HgO and
Hgl, in the ratio 3HgO:HgI, (Weyl, P. 121,601

;

131, 539).

Dimercnri-ammouium selenate,

{NHgj),SeO,.2H20. A white pp. which darkens
in light and is decomposed by heat; obtained by
dissolving the basic selenate HgSeO,.2HgO in
cone. NHjAq, and ppg. by much water (Cameron
a. Davy, 0. N. 44, 63).

Series (iii.) Mercuri-diammomum com-
pounds ; NjHjHgXj.

Mercari-diammouium chloride, NjHsHg.Clj.
{Mercv/rammonium. chloride, Misible white
precipitate. Ammonio-mercuric chloride,

HgClj.2NH3.) Eammelsberg {J. pr. [2] 38, 558)
regards this salt as a double compound of di-

mercuri-ammonium chloride—NHgjOl—and
NH,CI. He formulates it as NHg,C1.8NH,Cl
{v. infra).

When an alkali carbonate ia added to
HgOljAq containing NH,C1, a white pp. is ob-
tained; this pp. was called in pharmacy mer-
ctirius precipitaius albus, and for long was sup-
posed to be the same as that for;med by adding
NHjAq to HgCljAq. Wohler (P. 26, 203) found
that the pp. formed by alkali carbonate, in
presence of sal-ammoniac, melted when heated,
before volatilising, but that the pp. formed by
ammonia volatilised without melting. The
former pp. was then oaVLeA.fusible white precipi-
tate, to distinguish it from the latter to which
the name infusible white precipitate was given.

The researches of Krug {Ar. Ph. 42, 1) have
shown that pure mercuri-diammonium chloride
cannot be obtained by addition of alkali car-
bonate to HgCl2Aq containing NE,C1 at the ordi.

nary temperature; the pp. consists of a mix,
tuTe of mercuri-ammonium chloride {infusibU
white precipitate, NHjHg.Cl) and merouri-diam-
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monimn chloride {fusible white precipitate,

NjHjHg.Clj) ; the longer the pp. remains in

contact with the supernatant liquor, and the
higher the temperature, the greater is theamount
of fusible white precipitate formed. Krug found
that almost pure NHjHgOl [infusible white pre-

cipitate) was obtained by adding Ka^COjAq to

HgCljAq mixed with NH,01 at 0°, and filtering

at once (about 4Na2C03:3HgClj:9NH4Ca). The
first pp. formed by the alkali carbonate therefore

probably always consists mostly of mercuri-am-
monium chloride, NH^Hg.Cl, but this is acted on
by the NH^Cl present, and thus more or less

NjHjHg.CL, is produced ; CO, is also given off

from the alkali carbonate used, and this COj,

according to Erug's experiments, seems to change
some of the NHjHgCl to HgOlj-scHgO (with

simultaneousformationof NH,C1 and HH4HCO3),
which oxychloride then probably reacts with
NH^Ca to produce NjHsHg.Cla.

Prepa/ration.—HgCljAq is dropped into boil-

ing NH^ClAq containing NH,, as long as the

pp. which forms is redissolved, and the liquid is

allowed to cool. The compound crystallises out
in garnet-red dodecahedra. Melts at c. 300°

with decomposition.

Properties and BeacUons.—Small red do-

decahedra ; also formed by ppn. with NajCO,
as a white powder. Gently heated, gives off half

its NE3, leaving HgCl2.NH, (v. infra) ; melts at

c. 300°, evolving N and NH, and yielding a
sublimate which reacts with water to form
NH,C1, HgCl,, and HgOl. Boilmg water
reacts to form mercuroxy-ammonium chloride,

(NHj.Hg20)Cl, and NH^Cl. AlTtalis evolve NH3.
According to Eammelsberg (J.pr. [2] 88, 658)
three-fourths of the N of mercuri-diammonium
chloride is evolved by the action of hot alkali

solution ; hence B. assigns to this compound
the formula NHgjCl.SNH^Cl ; but as the action

of boiling water on NjHjHg.Clj is to produce
(NH2.Hg20)Cl and NH^Cl in the ratio

(NH:2.Hg20)Cl:3NH,Cl, it is easy to account
for the action of boiling alkali without suppos-
ing fusible white precipitate "to be a double com-
pound of NHgjCl with NH4CI. lodAne reacts

energetically ; according to Fltickiger (B. 8, 1619)
thereaction is expressed thus 6(N2H5Hg.Cl2) + 21,
= Ns + eNH^Cl + 4NHa + 2HgClj+ 2Hgl, + 2HgCl.
Liquid ammonia dissolves N^HgHgClj; after

prolonged action, and evaporation of the excess

of NH3, a white crystalline mass remains which
has the same composition as the original, ac-

cording to Weyl (P. 1, 547).

Combination.—The compound HgCl^-NH,
may be regarded as a compound of N^HjHg.Cl,
with HgClj, [NjHjHg.Cl,.HgClj = 2(HgClj.NHs)].
This compound is formed by heating HgOl, in

dry NHs, or by distilling HgO with NH4CI ; it

melts when heated and distils without much
change; it is decomposed by water, forming
NHjHg.Cl and HgClj.NH,01 (Kane, A. Oh. [2]

72, 215).

Uercuri-diammoninm bromide, "S^^^St^
Small microscopic, rhombohedral, transparent
crystals; obtained by adding excess of NH,
carbonate to HgEr^Aq, boiling the pp. of
4NHg2Br.5NH,Br for a short timewithNH^BrAq,
filtering, and allowing to cool (Pesci, G. 19, 609).
Also formed by treating dimercnri-ammonium
bromide (NHg.Br) with boiling NB,BiA4; by

the action of NHjAq on solution HgBrs.NHtBrt
also by adding alcoholic NH, to HgBr, dissolTME

in alcohol (P., he). Melts at 0. 180° with

evolution of NH, : more strongly heated, yields

two distinct sublimates. Easily sol. EClAq

;

HjS04Aq forms HgBrj ; alkalis produce NHgjBr
(P., I.C.). Forms a compound with HgBr,,
viz. N2H5Hg.Brj.HgBr2(= HgBrrNH3) simUar
to the chloro- compound already described (H.

Bose, P. 20, 160).

Mercnri-diammoninm sulphate,

NjHsHg.SO4.H2O. Lustrous, orthorhombio,

crystals. Obtained by adding, little by little,

yellowHgO to pure, saturated, cold (NHJ^SOjAq,
each portion of HgO'being allowed to dissolve

before another portion is added, the liquid being

kept cold ; addition of HgO is continued till the
liquid begins to grow turbid, the clear liquid is

decanted and allowed to evaporate in the air or

in vacuo. This compound is decomposed by the
smallest quantity of water with production of a
compound of mercuroxy-ammonium sulphate

and mercuri-ammonium sulphate,

3(NH,.Hg,0)2S04.(NHjHg)2S04

;

boiling water removes more HjS04, finally form-

ing (NH2.HgjO)2S04 (v. Mercttroxy-a/mmomum
sulphate, p. 211 ; of. Millon, A. Ch. [3] 18, 410 ;

Sohmieder, J. pr. 75, 147). It is e. sol. in

(NHJjS04Aq, NHjClAq, HClAq, dilute HjSOjAq,
and HNO,Aq ; insol. cone. HNO,Aq. Boiled

with cone. H^SO, it gives (NH4)jS04 and HgSO,

;

decomposed by KOHAq, forming a basic com-
pound; with boiling cone. EOHAq, NH, is

evolved and HgO formed. Heated to 115° water

is evolved, and at a higher temperature complete
decomposition results.

Mercuri-diammonium iodide
NaHaHg.!,; Mercuri-diammonium fluor-
ide N^|^g.Fj; and the double compound
NjH^Hg.Ij.Hglj, have been described {v. H.Bose,
P. 20, 160 ; Nessler, O. C. 1856. 630 ; Finkener,

P. 110, 147 ; Bammelsberg, P. 48, 170 ; Caillot

a. Carriol, J.Ph. 9, 881).

Series (iv.) JCHmercuri-diammonium com-
pounds ; N^HjHg^X,.

Dimercuri-diammonium enlphate,

NjH4Hg„.S04.HjO.( = SOs.2HgO.2NH3). Obtained,
according to Millon {A. Ch. [8] 18, 410), by
saturating 70 c.c. cold cone. NHsAq with HgSO,,
allowing to stand in an atmosphere of NH, over

CaO for some months, powdering the crystals

which separate, and drying over CaO.

Series (v.) Trimercuri-diammonium com-
pounds; NjHjHgjX,.

Trimercuri-diammoninm sulphate,

NjH2Hg3.SO1.2HjO (= SO,.3Hg0.2NH,). Pre-

pared similarly to preceding salt, but using 90 co.
NHjAq (Millon, U.).

Class m. MeBOUBOXT-AUUONIUM COMFOUNDa
(NHj.HgjO)X.

The name mercwoxy- is here given to the

group HgjO, which is supposed to act as a dyad
radicle in these compounds. The salts of this

series may be regarded as hydrated tetramercwri-

dimnmotdum compounds; thus the carbonate
(NHj.Hgj6)jCO,maybewrittenNjHg4.CO,.2HjO»
and the chloride (NH2.Hg20)Cl may be written

N2Hg,.Clj.2HjO. Some of the salts of this seriei

mt^ also be regarded as hydrated e^imtrmn-
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ammonium compounds ; thug the chloride
(NH2.HgjO)Cl loses water at 200°, and is there-

lore regarded by Bammelsberg as NHg^Cl.HjO.
Mercnrozy-ainiaoniaiii hydroxide,

(NHj.HgjO)OH. {Millon's base.) This is the
final product of the reaction of NH,Aq on HgO ;

the hydroxide contains E^O. Millon gave the
formula NHj.HgaO.OH.HjO; Gerresheim, the
formula 2(NH2.HgjO.OH).HjO {A. 195, 373) ; and
Bammelsberg, more recently (J.pr. [2] 38, 558),
assigns the composition 3(NH2.Hg20.0H).2H20.
The empirical formula for the base is

2Hg0.NH3a;Hj0.
Preparation.—^Yellow HgO is agitated with

KHjAq, quite free from carbonate, so long as
any change occurs ; if red HgO is used the
change is not completed for some days. The
yellow-brown product is washed with cold water,

crystallised from hot water, and dried (MiUon,
A. Oh. [3] 18, 392).

Properties.—Yellow, microscopic crystals,

probably rhombic. Appears to be isomeric with
hydrated dimercuri - ammonium hydroxide
NHg20H.H20 (p. 209). Insol. alcohol or ether;

somewhat sol. water. S. -007 at 17°, -06 at 80°.

Acts as a very strong base; decomposes NH4
salts energetically with evolution of KH3, and
rapidly combines with GO^ when exposed to air.

Several salts may be obtained by dissolving the
base in excess of acetic acid, and ppg. by alkali

. permanganate, chromate, &c. Over H^SO, loses

HjO and becomes brown ; heated to 130° further

loses ^HjO, leaving mercuroxy-ammonium
oxide (NH2.HgjO)20.

Reactions.—1. The hydrated base is very
slowly decomposed by boUing alkali solution;,

the dehydrated base is only decomposed by
molten alkali.—2. Decomposes ammonium salts

rapidly, with evolution of NH3.—3. Combines so
rapidly with carbon dioxide that it is almost
impossible to obtain the base quite free from
carbonate. — 4. With acids forms salts

(NHj.HgjO)X (X= NOa, ^SO,, &c.) (v. Bammels-
berg, J. pr. [2] 38, 558).—5. Decomposed by
heat with more or less explosion (Millon, l.c. ; cf.

Hirzel, J. 1852. 419 ; 1853. 381).—6. Many salts,

e.g. sulphates and chlorides, are decomposed by
shaking with MiUon's base, with complete re-

moval of the acid of the salt used {v. Gerres-
heim, A. 195, 373).—7. Heated with ethyUa
iodide to 100° yields crystals of 2NEt4l.3Hgl2

;

ethylio bromide reacts similarly.—8, A thio-

carbonate of the base is obtained by heating
with carbon disulphdde (Gerresheim, {.c).

Uercnroxy-ammoniom chloride,

(NH2.Hgj,0)OI. (Bydrated tetramercu/rammo-
nium chloride N2Hg4.Clj.2H2O. Hydrated di-

inercieri-ammomumchloride'k'Egfil.'B^O.) This
compound is formed by the reaction of boiling
water with either fusible white pp. NjHjHg.Clj,
or infusible white pp. NHjHg.Cl. It is also pro-
duced by passing dry NH, over the oxychloride
3HgO.HgCL, at 150° (Ullgren, P. 42, 895). A
heavy, yellow powder ; v. si. sol. water ; e. sol.

HClAqand HNOjAq (Kane, P. 42, 367). Decom-
posed by heat, giving NH,, N, HjO, HgOl, and
Hg. Decomposed by excess of solutions of KGl,
NaCl, and KI, with evolution of NH3. Loses
water at 200°, and is therefore . regarded by
Uammelsberg as NHgjCl.H,0 (J. pr. [2] 38,

558).

Merouroxy - ammonium chloride combines
with NHjHgOl and NHgjCl to form various

double compounds, e.g'.

3(NH„.HgjO)Cl.NHjHgCl
and (NHj.HgjO)Cl.NHg,Cl

;

these compounds were obtained by Andrfi by
ppg. HgCljAq with NHgAq, some of them re-

quiring the presence of KOH for their produc-
tion (0. B. 108, 238, 290, 1108, 1164).

Mercuroxy-amaioninm iodide, (NHj-HgaO)!.
(Hydrated tetramarcurammonium iodide

NjHgj.Ij.2HjO. Hydrated dimercuri-ammonmm
iodide NHgXHjO.) This compound is formed
by adding NHjAq to Nessler's reagent (alkaline

solution of Hglj in KIAq) ; the composition of

the pp. thus produced is often represented as

Hg.NHj.I + HgO, or as Hg.NHg.I+HjO. The
compound is best prepared by dissolving

HgIj.2EI in KOHAq, adding NHjAq, washing
thoroughly with cold water, and drying at 100°

(SEjHgljAq + SKOHAq + NH^Aq
= (NHj.HgjO)I+ 7KIAq + 2HjO

;

V. Bammelsberg, P. 48, 170). (NHj.HgjO)I is

also formed by heating SHgO-Hglj to 180° in

NHj (Bammelsberg) ; and by boiling Hglj vrith

excess of cone. NHjAq.
Mercuroxy-ammonium iodide is a brown

powder with a purple-red tint. Begins to give

off water at 128° ; heated more highly, out of

contact with air, it melts to a dark-brown liquid,

and then decomposes violently, giving HjO,
Hg, Hglj, NH, and N. Sol. warm KIAq, with
formation of KjHglj and KOH and evolution of

NHj. Sol. warm HClAq ; Hglj and HglCl are

deposited on cooling (Bammelsberg). Decom-
posed by hot BaSAq, with evolution of aU N as

NHj. Heated in HCl gas,' gives a sublimate of

HgClj, NH,01, NHJ, and (NH4)jHgl4.
Mercuroxy-ammonium nitrates. Several

nitrates, and some double nitrates, of the mer-
curoxy-ammonium compounds seem to exist.

The salt often called Soubeiran's ammo-
niacal salt is probably the normal nitrate
(NHj.HgjO)N03 (Soubeiran, J. Ph. 12, 465).

This compound is obtained by ppg. dilute

Hg(NOa)jAq, containing only a little free acid,

with very dilute NHjAq, boiling with water till

the pp. becomes compact and curdy, washing,
and drying.

The loose flocculent pp. produced by adding
very dilute NHjAq to dilute Hg(N03)2Aq,
sometimes known as MitscherUch's ammo-
niacal salt, is probably a double compound
of mercuroxy-ammonium nitrate
and mercuri-ammonium nitrate,
(NHj.HgjO)N03.(NH^g)N03.HjO.

Other compounds are obtained by boiling

Mitsoherlich's salt with excess of NHjAq with
addition of NH^NOjAq, and by dissolving Sou-
beiran's salt in hot cone. NH^NOjAq ; the salts

thus formed areprolsably double compounds
of mercuroxy-ammonium nitrate and
ammonium mitj-aJe, but their exact compo-
sition and constitution are not yet decided (v.

Mitsoherlich, P. 9, 387 ; 16, 41 ; Millon, A. Ch.
[3] 18, 392; Kane, A. Ch. [2] 72, 215; Nessler,

J. 1856. 409).
Mercuroxy-ammonium sulphate,

(NHj.HgjO)jSO,. (Hydrated tetramercuram-
monium sulphate, NjHg4.SO4.2HjO. Hydrated
dimeroim-dmmonvum sulphate,

99
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(NHg,)2SOj.2H20. Ammoniacal turpethum).

Obtained by saturating cone. NH,Aq with HgSO,,
and allowing to evaporate in air, or over HjSOj;
also by digesting the basic sulphate HgSOj.HgO
{mineral turpetfmm) with NHjAq; also by di-

gesting HgO with hot (NHJ^SOjAq (Millon,

A. Ch. [3] 18, 392 ; Ullgren, P. 42, 395 j Hirzel,

/. X852. 419 ; 1853. 381). Schmieder {J. pr. 75,

147) obtained the salt by repeatedly treating mer-
curi-diammonium sulphate, N^^'Eg.SO^.'R.fl
(v. p. 210), with boiling water, till the filtrate

was free from sulphates. Forms a heavy yellow-
white powder; si. sol. water; easily sol. HGlAq
or HNOjAq. Decomposed by heat to HjO, N,
NHs, and HgjSO,. Treated with KOHAq, gives

NHj and a basic salt (NHj.Hg20)jS04.HgO
(perhaps NHj.HgjO.NH^.HgjO^.SOJ ; and on
further treatment with KOHAq yields NH„
HgO, and KjSOj.

Besides the mercuroxy-ammonium salts de-

scribed above, the following have been pre-

pared:

—

Mercuroxy-ammonium bromate
(NHj.Hg20)Br03 (Eammelsberg, P. 55, 82).

Mercuroxy-ammonium carbonate
(NH2.Hg20),C0j (Millon, A. Ch. [3] 18, 392;
Hirzel, J. 1852. 419 ; 1853. 381).

Mercuroxy-ammonium chromate
(NH2.Eg2O)20rO4 ; and a double basic salt
(NH2.Hg2O)20r04.3HgCrO,.HgO (Hirzel, l.c.).

Acid mer curoxy-ammonium fluoride
(NHj.HgjO)I'.HP (Finkener, P. 110, 632).

Merciiroxy - ammonium, - ammonium
iodate (NH;.Hg20)IOs.2NHJOa (Millon, A. Ch.
[3] 18, 410).

Mercuroxy - ammonium - mercuric
phosphate (NH2.Hg20).Hg.P04 (Hirzel,/. 1852.

419 ; 1853. 381).

Mercuroxy - ammonium - mercuric
sulphite (NH2.Hg20)2S03.HgS03 (Hirzel, Z.c.),

M. M. P. M.
MEECTJBIAIINE. The volatile base ob-

tained by distilling the seeds of Mercurialis
annua or M. perermis with lime and water, and
formerly called ' mercurialine,' is identical with
methylamine (E. Schmidt, B. 10, 2226 ; A. 193,

73; cf. Beichardt, J.pr. 104, 301).

MEECUBY. {Quicksilver.) Hg. At. w.
199-8. Mol. w. 199-8. [- 38-5°] (Eegnault,

Acad. 26, 625). [- 38-85°] (Mallet, P. M. [5]

4, 145). (357-25° at 760 mm.) (Eegnault, I. c. ;

for table of B.P. of Hg at pressures from 123 to

798 mm. v. Eamsay a. Young, C. J. 47, 656).

S.G. % 13-5958 to 13-596 (Eegnault) ; ^ 13-546

(Volbmann, W. 13, 209 ; a very full table of S.G.

and volume of Hg from 0° to 360° is given).

S.G. solid Hg, ^f° = 14-1932 (MaUet, P. M.

[5] 4, 145). V.D. 99-3 at 440° to 1565° (V.

Meyer, B. 12, 1426). S.H. -03312 from 20° to

60°, -03278 from 25° to 142° (Winkelmaun, P.
159, 162; V. also Pettersson, B. 12, 1718).

g^g^ 275° to 356° = 1-666 (Kundt a. Warburg,

P. 167, 353 ; experimentally determined). C.B.
•00018163 from 0° to 100° (Eegnault, Acad. 21,

271; V. also Wiillner, P. 153, 440). T.O.

(Ag= 100) 6-3 (Calvert a. Johnson, P. M. [4] 16,

381; cf. Weber, W. 10, 490). E.G. o. 1-96

(Co = 100). For electrical resistance of Hg v.

Kohlrausch, W. 35, 700 ; {cf. Grunmach, W. 37,

608). For table of vapour-pressures of Hg from
135° to 620° V. Eamsay a. Young, O. J. 49, 37.

Heat required to change 200 grm. Hg at 358°

to gas = 12,400 gram-calories ; heat required to

melt 200 grm. solid Hg = 664 (Person, A. Ch.

[3] 24, 257 ; ibid. 21, 295). Chief lines In emis-
sion-spectrum 6151, 5460-6, 4358 (ThaUn, 1868

;

for table of lines of high refrangibility v. Hartley
a-Adeney,?. 1884.136). S.V.S.o.14. Crystal-

lises in regular octahedra.

Occurrence.—Small quantities of Hg are

found as globules disseminated through ores of

Hg, or in the rocks in which these ores occur.

The chief ore of Hg is cinnabar, HgS, found in

limited quantities in Illyria, Spain, Bohemia,
Peru, China, California, the Ural, and one or

two other localities. Aii amalgam of Hg and
Ag is sometimes found native ; iodide, chloride,

and minute quantities of selenide, of Hg are also
known to occur.

Preparation.—1. By distilling cinnabar in a
regulated supply of air, condensing the Hg in a
suitable apparatus, and allowing the SO, to
escape.—2. By heating cinnabar with lime ; CaS
and GaSO, are formed, and the Hg distils and is

condensed.—3. By heating cinnabar with iron
(smithy-scales), Hg, FeS, and SOj are produced

;

the Hg is condensed in long chambers, or by
downward distillation in a trough filled with
water.

To pnrify Hg from dust, &c., it may be
filtered through a paper cone having a minute
hole at the apex, or pressed through leather.

Traces of metals in solution may be removed by
leaving the Hg in contact with cold cone. H,S0j
for some weeks, with frequent agitation, and
then digesting with very dilute HKO^Aq, oi with
HgNOjAq (Branohi, R. P. 6, 77 ; Wittstein, B.
P. 65, 362). Earsten and tJlez (A. 60, 210) re-

commend to rub the Hg in a basin for ten
minutes, with l-60th of its weight of FeCl,Aq,
S.G. 1-48 diluted with an equal weight of water,
to pour off the liquid, which contains the foreign
metals and some HgCI,, to wash with water, and
then to dry the Hg by heating it. L. Meyer (B.

12, 437) has described a convenient apparatus
for purifying Hg by bringing a fine stream of it

into contact with FeCl^Aq. Briihl (B. 12, 204)
shakes Hg with an equal volume of chromate
solution, made by dissolving 5 grams E^Cr^O,
in 1 litre water, and adding a few c.o. of H^SO,

;

the shaking is continued until the red HgCrO^
at first produced has disappeared, and the liquid
is coloured green by Crj(S04), ; the fine greyish
powder which is formed, and which consists of
oxides of foreign metals, is washed away by a
rapid stream of water. The process is repeated,
and the Hg is then shaken with pure water
until no more greyish powder is formed. About
half p.e. of Hg is lost. Crafts {Bl. [2] 49, 856)
removes Pb, Zn, Sn, and most other metallio
impurities from Hg by placing the Hg in a
slightly inclined glass tube, and aspirating a
gentle current of air through the apparatus for
about forty-eight hours. The oxides of the
foreign metals collect at the top. Ag cannot be
be removed by this method.

Pure Hg may be obtained by distilling equal
parts of cinnabar and burnt lime or Fe filings.

Also b7 boiling pma HgCl^q with pore Fe.
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Also by heating HgO in a retort, and digesting

the residnal Hg, which contains a little HgO,
with dilute HNO,Ac[ or HjSO,. Millon (B. J.

27, 110) prepares EgO (from which to make
Hg) by shaking Hg for some time with dilute

HNO,A.q to remove foreign metals, washing, dis-

solving in such a quantity of HNO^q that

1-lOth of the Hg remains nndissolved, evapora-

ting to dryness, and heating.

After purifying Hg by one of the foregoing

methods it is advisable to distil it. A very con-

venient apparatus for distilling Hg under re-

duced pressure is described by Wright {Am. 8.

[3] 22, 479 ; v. also Weber, Carl. Bep. 15, 52

;

Weinhold, Carl. Sep. 15, 1).

Properties.—A very lustrous metal, white,

with the slightest tinge of blue. Exists as a
very mobile liquid at ordinary temperatures, and
does not solidify above - 38'5°. Hg boils at c.

860°, but it is very easy volatilised; even at

- 13° sufScient Hg is vaporised to produce a

daguerreotype by twenty-four hours' exposure
(Begnault, C. B. 73, 1462). According to Merget
(CtB. 73, 1386) solid Hg at -44° is very slowly

vaporised. Solid Hg is a tin-white, ductile

mass of octahedral and needle-shaped crystals.

It may be out with a knife. Hg is a very co-

herent liquid. By trituration with sugar, grease,

sulphur, chalk, Ac, or by agitation with ether,

turpentine, and some other liquids, Hg ap-

pears as a grey powder, which consists of

minute globules of Hg separated by the foreign

matter present (exUncUon or deOfdening of mer-
ctiry). Finely-divided Hg is also obtained by
mixing about equal parts of SnCl,, dissolved

in HCIAq, and HgClj dissolved in hot water

(SnCa2Aq + HgCljAq = Sn01,Aq-l-Hg). In this

state of fine division, Hg is slowly oxidised by
contact with air. Pure Hg adheres very slightly

to glass. When foreign metals are present the

Hg leaves a blackish film on glass. A globule

of pure Hg should roll down a slightly inclined

surface without losing its round form, and with-

out leaving any streak behind it. When shaken
in a bottle with dry air it should not form any
black powder.

Pure Hg is not oxidised by exposure to air at

ordinary temperatures ; when heated to near its

B.P., HgO is slowly formed. [Berthelot (C. B.
91, 87lT asserts that pure Hg is very slightly

oxidised in air]. Hg obtained in a state of fine

division by trituration, e.g. with chalk, is slowly

oxidised at the ordinary temperature- Ozone
oxidises Hg at ordinary temperatures (Volta, O.
9, 521; cf. Beaciums, No. 2). Hg combines
directly with 0, S, and the halogens ; it aUoys
with most of the metals, in some oases forming
definite compounds {v. Mercury, amalga/ms of).

Hg reacts with hot cone. HjSO, to produce
HgSO^andSOj-.withHNOjAq it producesHgNOa,
Hg(XO,)„ or a basic nitrate, according to the

temperature and the quantity of acid. HCLAq
does not react with Hg.

The atomic weight of Hg has been deter-

mined (1) by analysing HgO (SefstrSm, 8. 22,

328 ; Turner, A. 13, 18 ; Erdmann a. Marohand,
J. pr. 31, 395) ; (2) by determining CI in HgCl
and HgCl, (Turner, Ix. ; Svanberg, J. pr. 45,

468 : MiUon, A. Ch. [3] 18, 345) ; (3) by esti-

mating Hg in HgS (Erdmann a. Marchand, J.

pr. 31, 400) ; (4) by determining S.H. of Hg.

Hg is distinctly a metallic element. It forma

salts by replacing the H of most acids. These

salts belong to two series, HgX andHgXj, where

X = N03, CIO3, iSO„ |P0„ &o. Both series are

well represented by definite and stable salts.

HgO dissolves in molten KOH, and crystals of

KjO.HgO are obtained on cooling. The com-

pound NajO.HgO is said also to exist. HgS dis-

solves in NaHSAq and cone. KHSAq. The com-

pound KjS.HgS.5HjO has been isolated. The
existence of tiiese compounds shows that HgO
and HgS are slightly acidic towards Kfi and

KHS.
The molecular weight of Hg has been directly

determined; the molecule is monatomio. The
atom of Hg is divalent in the gaseous molecules

HgOlj, HgBrj, and Hglj. The molecular formula

of calomel is probably HgCl ; if this is so, the

atom of Hg is monovalent in this molecule.

Hg is related to Mg and ^n, and more dis-

tantly to Be, Ca, Sr, and Ba (o. Maonesium
OBOijp OP Elements, p. 165 ; and cf. Classifioa-

TioN, vol. ii. pp. 204, 207).

Beactions.—1. Heated in air or oxygen, to

near its B.P., Hg slowly forms HgO.—2. Ozone
produces some HgjO at ordinary temperatures

;

perfectly dry ozone does not react with dry Hg
(Shenstone a. Oundall, C. J. 51, 619).—3. Hg is

oxidised by agitation with solution of potassium
permanganate ; Hg„p is formed if the solution

is cold, and HgO if hot (Kirchmann, Ar. Ph. [2]

150, 203).—4. Hg does not react with hydro-

chloric add.—5. Sulphuric acid, when hot and
cone., forms HgSO,, or Hg^SO, if there be an
excess of Hg and the acid is not very hot, and
SOj ; dilute H2S04Aq scarcely acts on Hg.—6.

Nitric ocifJ, cold and dilute, forms HgNO, ; with
hot HNOjAq and excess of Hg, basic mercurous
nitrates, xHgj0.yTSfi^,a,Te formed; excess of hot
HNOjAq produces Hg{N03)2.—7. Warm cone.

hydrobromic and hydriodic acids produce HgBr,
and Hglj, respectively (cf. Berthelot, A. Ch. [5]

16, 433).— 8. Hydrogen sulphide, or alkaline
pol/ysutphAdes, produce HgS.—9. With nitrogen
tetroxide, forms HgNOj and NO (Bamsay, B. 18,

3154).

Combinations.— 1. Hg combines with the
halogens,totmiag HgX or HgXj according to the
relative quantities of the reacting bodies.—2.

With oxygen, Hg forms HgjO and HgO.—3.

With su^hwr and selenion, HgS and HgSe are
produced.—4. Hg probably combines with phos-
phorus, but no definite compound has been iso-

lated with certainty.

Detection and EsUmaticm.—Solid Hg com-
pounds are decomposed by drying, mixing well
with dry NajGO,, and heating strongly in a small
tube closed at one end ; Hg is volatilised, and
condenses on the cold part of the tube in minute
globules. Mercurous salts in solution give a
white pp. (HgCl) with HCLAq, or a soluble
chloride; this pp. is blackened by NHjAq with
formation of NHjHg^Cl. Mercurous salts are
oxidised to mercuric salts by boiling with
HNOjAq. Mercuric salts are not ppd. by HCLAq.
HjSAq, or a soluble sulphide, ppts. black HgS

;

addition of a small quantity of the reagent causes
the formation of a compound of HgS with the
original salt present ; this pp. is white, yellow,
or brown, according to the quantity of reagent
used.
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Hg is sometimes estimated by heating its

dry compounds with powdered CaO, condensing
the Hg under water, transferring to a weighed
crucible, drying by blotting paper and then over

HjSO^; the metal is sometimes ppd. by SiiOlj

or HaPOjAq at o. 60°, dried, and weighed. Hg
is also estimated as HgCl, by adding HClAq,
then nearly neutralising with KOHAq, adding
K or Na formate, digesting for some days at
60°-70° (Hg is ppd. at boiling temperature),

collecting the HgCl on a weighed filter, washing,
drying at a low temperature and weighing. Hg
is also determined as HgS, by ppn.from HgCLAq
by HjS, and collection on a weighed filter. If

the pp. is formed from solutions containing
HNOjAq or FeCljAq &o., free S is ppd. with the
HgS ; the pp. may then be heated with CaO and
the Hg collected, or heated in CI, the HgOlj
passed into water, and Hg ppd. by SnCl2. Hg
may also be determined by depositing it by
electrolysis on a weighed Pt dish. A mercurous
salt, in presence of mercuric, may be estimated
by ppg. by HClAq, from a cold very dilute solu-

tion, not more than a very small quantity of

HNO3 being present.

There are several methods for the volumetric
determination of Hg ; that described by Hannay,
which is based on the fact that the turbidity

produced in mercuric salt solutions by a few
drops of NHjAq is removed by a definite quantity
of KCNAq, is said to give satisfactory results.

(For details of the methods v. Manuals of
Analysis.)

Mercury, alloys of; v. next line.

Uercury, amalgams of. The alloys of Hg are
usually called amalgams ; the word is supposed
to be an alchemist's anagram of /idAo7/i*a= a soft

mass. Amalgams are known of most of those
metals which have been fairly well studied.

Amalgams are formed by mixing the other metal
with Hg, by ppg. the other metal on Hg (or Hg
on the other metal), and by placing the other

metal in contact with Hg and a dilute acid.

Many amalgams are definite compounds, others
seem to be merely solutions of metals in Hg, and
others are probably solutions of definite com-
pounds in excess of Hg. Amalgams of Bi, Pb,

Sn, and Zn, for instance, retain Hgat360° (B.P.

of Hg), but not at 410°. Crystalline amalgams
of K and Na, KjHg and Naj^ig, are obtained by
heating solutions of K and Na in Hg to 440°.

The best-known amalgamd are those of Al,

Ba, Bi, Cd, Cs, Ca, Cr, Co, Cu, Au, Fe, Pb, Mg,
Mn, Ni, Os, Pd, Pt, K, Ag, Na, Sr, Tl, Sn, and
Zn. For brief accounts of these amalgams,
with the exception of those of Cu which are
describedbelow, «. the various metals,Aiuminidm,
BABinm, &o.; the articles. Amalgams, vol. i. p.

149, and Alloys, vol. i. p. 132, should be con-

sulted. An interesting paper on Amalgams, by
Dudley, will be found in Proe. Amur. Ass. for
Advancement of Science, 1890. 145.

CoppEB AMALOAMS (shouldhavB been described
under Coppub, alloys of, vol.ii. p. 254). Amal-
gams of Cu are formed by placing Cu foil in

HgNOjAq, by triturating 3 parts Hg with a mix-
ture of 1 part very finely divided Cu and a few
drops of HgNOjAq, by triturating Hg with NaCl
and verdigris, by making Hg the negative elec-

trode during electrolysis of CuSO^Aq, by im-
mersing Na-amalgam, or Zn-amalgam. in

CuSOjAq, and in some other ways. By .dissolv-

ing Cu in Hg, and removing excess of Hgby
pressure. Joule obtained an amalgam having
the composition CuHg {Chem. Oasette, 1850.

839). By heating amalgams rich in Hg,
De Souza obtained Cu,gHg at c. 410°, and
Cu.iHg at 0. 360° {B. 9, 1050). By ppg. Cu
from CuSO^Aq by Fe, washing weU, moistening

with HgNO,Aq, and rubbing with Hg,~amalgams
are obtained which harden after a time. The
amalgam with from 25 to 33 p.c. Cu, may be
obtained soft and plastic by heating nearly to

860°, and kneading for some time in a warm
mortar; this amalgam slowly hardens without
either contracting or expanding ; it is used for

stopping teeth (v. Yon Gersheim, A. 70, 344).

Uercury, ammonio-componnds of; v. Meb-
CUBAMMONICM COMPOUNDS, p. 206.

Uercury, antimonates of; v. vol. i. pp. 285-6.

Mercury, antimonlde of. A substance of the

nature of an amalgam is formed by triturating

together Sb and Hg ; little is known of its com-
position and properties ; it is very easily decom-
posed.

Mercury, arsenates of; v. vol. i. p. 309.
Mercury, arsenide of. Bergmann obtained

what he thought was a compound of 1 pt. As
with 5 pts. Hg by heating Hg and As together.

Mercury, arsenites of ; v. vol. i. p. 806.
Mercury, bromides of. Two bromides of Hg

are known, HgBr and HgBr,. Mercuric bromide
has been vaporised ; its mol, w. is 359*3 ^HgBr^.
Mercurous bromide has also been vaporised ; the

results indicate the mol. w. 279"55 = HgBr ; but
it is not certain whether partial dissociation into

HgBr^ and Hg occurred during vaporisation (v.

infra ; also Mercurous chloride, p. 215). Both
HgBr and HgBr^ form double compounds with
the bromides of metals more positive than Hg.

Mebcubous bbomide. HgBr. {Mercury jproto-

or mono-brormde.) Mol. w. 279-55 (?). H.F.
[Hg,Br] = 25,475 (Thomsen, Z. P. O. 2, 21),

Prepaa'ation.—1, By subliming an intimate

mixture of 80 pts. Br and 200 pts. Hg.—2. By
adding KBrAq to HgNOjAq.—3. By heating
saturated HgNO,Aq, as free as possible from
HgO and slightly acidified with HNOjAq, with
Br, decanting, and allowing to cool in the dark
(Stroman, B. 20, 2818).—4. By adding alcoholic

solution of Br to cold cone. HgNOgAq (Stroman,
I.C.).

Properties and Reactions.—As prepared by
method 3 {supra), forms small, white, nacreous,
tetragonal, scales; prepared by method 2,

appears as yellow, crystalline, spangles (Stro-

man, Z,c.). S.G. 7-307 (Karsten, S. 65, 394).

Sublimes at 340°-3o0°. Melts c. 405° (?) (Car-

nelley, C. J. 33, 277). V.D. 146-3 according to

Mitscherlieh (P. 29, 193). Tasteless and odour-

less. Insol. in water. Hot cone. HjSO, dis-

solves HgBr with evolution of SO^; dissolves

slowly in hot HNOjAq S.G. 1-42 ; decomposed
by hot HGlAq dil. or cone; decomposed by
NHjAq or KOHAq, forming NH^Br or KBr, and
leaving a black residue which contains' Hg
(Stroman, l.c.). Slowly decomposed by boiling
KBrAq, giving HgBr2 and Hg. Soluble in some
NHf salt solutions.

Combinations.—Tvo compounds with stron-

tium chloride are described by Lowig (P. 14, 485).
By dissolving HgBr in boiling SrBr,A.q, allowing
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to cool, pouring off froiD separated IfeBr,
and evaporating, crystals of 6HgBr.SrBrj
separate; by disEolving these crystals in water,
filtering from HgBr which separates, and
evaporating, a very soluble crystalline compound
2HgBr.SrBr2 is obtained.

Mebcubio bbouidb. HgBr, (Dibromide of
Mercury). Mol. w. 359-3. H.P, [Hg,Br'']

= 41,880 (Thomsen, Z. P. C. 2, 21).

Preparation. — 1. By dissolving HgO in

HBrAq, and crystallising.—2. By bringing Hg
into slight excess of Br, warming to remove un-
combined Br, and subliming.—3. By heating an
intimate mixture of HgSO^ with rather more
than its own weight of EBr ; the HgBr, which
sublimes is said to contain HgBr.— 4. By adding
EBrAq to Eg(KO,).^q, evaporating as long as

HgBr, crystallises out, and crystallising from
alcohol.—6. By agitating Hg with water, adding
Br as long as its colour is removed, boiling,

filtering, allowing to crystallise, and drying at

o. 150°.—6. By adding excess of Br to a slightly

acid solution (S.G. 1-197) of Hg(N0j)2j HBrOAq
is formed in the reaction (Sievers,B. 21, 647).

Properties.—White rhombic prisms, isomor-

phouswithHgOl,; ffl:6:c = -6817:1: -9975 (Hjord-

thal, Z. K. 3, 362). S.G. 5-9202 (Karsten, S.

65, 394), 5-7298 at 16°, 5-7461 at 18° (Clarke's

Specific Gravity Tables, new ed. 32). y.D. 175-5,

Mitscherlich (P. 29, 193). Melts at 244° (Car-
nelley a. Williams, C. J. 37, 127). Can be sub-
Umed unchanged. S. 1-06 at 9°, 20-25 at 100°
(Lassaigne). Very sol. in alcohol and ether,

HgBr,Aq reddens Htmus.
Beactions,— 1. Heated with phosphortis,

arsemo or amtvmomy, forms bromide of P, As, or
Sb.—2. Decomposed, yieldingHgBr, hjsunUght,
or contact with copper or mercury, or by mixing
with cuprous bromide dissolved in HBrAq.—

3

HgBr,Aq with ammmiia gives a white pp. of

HgBrNH, (Mitscherlich, J. pr. 19, 455).—4.
With aodmm hypochlorite, HgBr,Aq gives oxy-
chlorides icHgO.^HgCl, (Bammelsberg). — 5.

With hypochUyrous acm, HgCl, and Hg(Br03)2
are formed (Balard).—6. Decomposed by nitric

or sulphwne acid, giving off Br,—7. Oxy-
bromides, xHgO.^HgBr,, are obtained by boil-

ing HgBr,Aq with mercimc oxide.—8. Mixed
with mercuric iodide and crystallised from ether

or acetone, HglBr is obtained ; this compound
is also formed by the action of an alkyl iodide,

e.g. EtI, on HgBr, dissolved in acetone (Oppen-
heim, B. 2, 671) (v. Mercury, iodobromide of,

p. 221),

CombinaUons.—1, With hydrobrotmc acid to

form bromomercuric add HHgBrj (v. infra).—
8. Combines with many bromides of more posi-

tive metals than Hg, to form salts regarded

by Von Bonsdorff as bromomercurates (P. 19,

339). These salts are obtained by evaporating

solutions of the component bromides ; the more
important are HgBr,.KBr and HgBrj.2KBr;
HgBr2.MgBr, and 2HgBr,.MgBr, ; HgBr,.SrBr2
and 2HgBr,.SrBr, (Lowig, P. 14, 485). Salts

containing NaBr, CaBr,, BaBr,, and ZnBr, were
also obtained by Von Bonsdorff (Z,c.). Bromo-
mercuric acid, HHgBr,, was obtained by
Neumann (M. 10, 236), in long transparent

needles, by slightly warming excess of HgBrj
with HBrAq, filtering through asbestos, and
cooling to between 0° and -4°, This acid is

readily decomposed by moisture or heat. Solu-
tion of HgBr, in HBrAq reacts with alkalis to

give HgBr2.2MX (M = alkali metal) ; the heat
produced is c. 27,200 for 2M0H; the solution

of HgBr, in HBrAq probably contains the acid

HjHgBr^.—3. With mercuric cyanide and potas-
sium cyanide, forms lustrous tablets of

HgBr,.HgCy,.2KCy.4H,0 (Geuther, A. 29, 325).

With mercuric cyanide and zinc cyanide, forms
transparent prisms of HgBr,.HgCy,.ZnOy,.8H,0
(Varet, C. B. 109, 809).—4. Heated with mer-
curic sulphide,tor:mB HgBr2.2HgS (Schneider, P.
115, 167) ; this salt is also obtained by boiling
HgBr,Aq with freshly ppd. HgS (H.Eose, P. 13,

59) {v. Mercuric sulphide. Combinations, No. 4,

p. 225).

Mercury, bromiodide of; v. Mercury, iodo-
bromide of, p. 221.

Mercury, bromoaulpMde of; v. Mercuric
sulphide. Combinations, No. 4, p. 225.

Mercury, chlorides of. Two chlorides are
known, HgCl and HgOl,. The molecular weight
of the latter has been determined from the V-D.
of the compound. The numbers obtained for

the V.D. of the former agreed with the formula
HgCl ; but it was shown that the vapour pro-
duced by heating -mercurous chloride contained
Hg and HgCl,, hence the V.D. could not decide
between the possible formula HgCl and Hg^Cl,.
More recently it has been found that the V.D.
calculated from observations of V.D. of mer-
curous chloride vaporised into an atmosphere of

HgCl, agrees with that required by HgCl
(v. imfra).

MBEorBous OHiiOELDE. HgCl. (Protochhr-
ide of mercury. Calomel). Mol. w. very pro-

bably 235-17. Sublimes at 400°-500° without
melting. S.G. 6-993 (Karsten, S. 65, 394), to

7-176 (Hassenfratz, A. Ch. 28, 3). V.D. 118-6

at 440° (Deville a. Troost, O. B. 45, 821) ; 120-8

(Mitscherlich, P. 29, 193). V.D. calculated for

HgCl= 117-58. Odling showed that gold-leaf is

amalgamated when exposed to calomel vapour
at c. 400° ; hence he concluded that the vapour
contained Hg, and that therefore the observed
V.D. did not prove the formula HgCl (/. 1864.

280). Debray found that only a limited portion

of the calomel vaporised at 440° is decomposed
with separation of Hg {O. B. 83, 330) ; hence it

appears impossible that calomel should have the

molecular formula Hg^Clj, else the observed V.D.
at c. 440° would be considerably greater than 120
(calc. for. Hg,Cl,= 235-16). In 1881, Fileti

showed that when a mixture of mercurous and
mercuric chlorides is heated to o. 400° in a Pt
tube, containing a tube of silver-gilt traversed

by a sfream of cold water, not a trace of Hg is

deposited on the gilt tube. He then determined
the V.D. of a mixture of mercurous and mer-
curic chlorides, and calculated the V.D. of the
mercurous chloride in the mixed vapours ; the
results were 115-9 and 120-1 ; hence the mole-
cular formula of calomel is most probably HgCI
(ff. 1881. 341). S.H. at 7°-99°, -05205 (Beg-
nault, A. Ph. [3] 1, 129). CrystaUises in tetra-

gonal forms, o:c = 1:1-7414. HP. [Hg,Cl]
= 32,600 (Thomsen, Z. P. C. 2, 21). For T. C. v.

Von Lang, P. 135, 29 ; for heat of vaporisation,

V. Marignac, C. B. 67, 877.

Occurrence.—As horn-quicksilver; in tetra-

gonal crystals. S.G. 6-483,
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Formation.—1. By passing 01 over excess of

Eg ; action proceeds slowly at ordinary tempera-
tures, rapidly at near B.P. of Hg.—2. By redu-
cing HgOljilq, saturated at 50°, by SOj (Wohler,
A. 90, 124; Sartorius, A. 96, 325).—3. By re-

ducing HgCljAq by oxalic acid in sunshine (Eder,

B. 13, 166).—4. By shaking Hg with FeClaAq.
6. By ppg. a mercurous salt by HGlAq.—6. By
heating HgCl, with Hg.—7. By heating HgSO,
with Hg and NaCl.—8. By triturating Hg
with NaOl, FejfSOJs, and a little water, till

the metal has lost its fluidity, and subliming
(Fej(SO,), + 6NaCl + 2Hg
= SNa^SOi + 2Fe01s + 2Hg01).

Frepa/raUon.—1. Anintimatemixture of 4 pts.

HgCl, with 8 pts. Hg is made by moistening
with alcohol and triturating until the Hg loses

its fluidity ; ^he mixture is gently heated for a
few hours, again pulverised, and then slowly
sublimed in a flask or retort, not more than a
quarter filled with the mixture and placed on a
thin layer of sand.— 2. 4 pts. Hg, 9 pts. dry
HgSO,, and 3 pts. water are very intimately

mixed, a quantity of NaCl equal to the weight of

the Hg and HgSO, used is added, and the mix-
ture is slowly heated till HgCl sublimes (Flanche,

A. Ch. 66, 168)—3. A well-pulverised mixture of

1 pt. MnO,, 1| pts. NaCl, and 2^ pts. Hg is heated
with 2| pts. cone. HjSO,, until HgCl sublimes.

4. A warm dilute solution of HgNOgAq, mixed
with a little HNO, to prevent formation of basis

salts, is ppd. by excess of dilute NaClAq contain-

ing a little HOI ; the liquid is heated for some
time in contact with the pp. which is then
thoroughly washed with cold water in the dark
(Soheele ; cf. Frantwein, B. P. 11, 72 ; 12, 155

;

Mialhe, J. Ph. 22, 586).—6. 01 is passed into

HgNOgAq; the pp. of HgOl mixed with HgCl,
is washed with hot water till HgOlj is all dis-

solved ; the HgCl is then crystallised from warm
HgNO>.q (Sievers, B. 21, 647).

Properties.—White, semi-transparent, tetra-

gonal, prisms'; if sublimed quickly, forms a
fibrousmass of small crystals. When powdered,
calomel shows a slight lemon-yellow colour.

Highly refractive and dispersive. Tasteless and
inodorous. Sublimes without melting. Almost
quite insol. water, alcohol, ether, and dilute

acids. SI. sol. cold, more sol. hot, HgNOjAq (v.

Debray, O. B. 70, 995 ; cf. Drechsel, J. pr. [2]

24, 44). Boiled with HClAq, HgCl, goes into

solution, and Hg is separated ; with cone, hot
HjSO,, HgOL, and HgSO, are formed. HgCl is

decomposed by solutions of alkalis, alkaline

earths, and alkaline carbonates, with ppn. of

HgjO. For experiments on V.D. of calomel, v.

supra.
Beaotions.—1. Exposed to sunlight, HgOl

darkens with separation of Hg (for action of heat

on HgCl V. supra).—2. Partly decomposed by
aqueous vapour or boiling water, with produc-

tion of HgCl, and Hg.—3. Decomposed by many
metals when heated with them in presence or

absence of water, giving metallic chlorides and
Hg.—4. Triturated with iodine and water, HgCl,
and Hglj are produced (Planche a. Soubeiran,
,;. Ph. 12, 651).—5. Heated with a little sul-

phur, HgS and HgCl, are formed ; with excess

of S, the products are HgS and SjCIj.-6. Heated
in phosphonts vapour, HgCl yields PCI3 and Hg
pliosphite (I>.ivy).—7. By heating an intimale

mixture of 3 pts. HgCl with 1 pt. arsenic, a sub-

limate is obtained consisting in part of yellow

tetrahedral crystals; according to Capitaine

(/. pr. 18, 422) these crystals are mercuri-
arsenic chloride AsHgCl. The compound
is decomposed by hot water to As-Hg amalgam,
AsjO, and HCl ; it is partly decomposed by heat,

giving Hg, As, and AsClj.- 8. Beduced by sul-

phwrovs acid, also by hot stan/nous chloride solu-

tion, with separation of Hg.— 9. Cold sulphuric

add has no action on HgCl; the hot cone, acid

forms HgClj, HgSO,, and SOj.—10. Dissolved

by hot nitric acid with evolution of NO ; the

solution containsHg{N0a)2 and HgOlj.-11. Boil-

ing hydrochloric acid forms HgCl, and Hg;
boiled in an open vessel with water and a little

HOI, no Hg is separated, but HgCl, goes into

solution.—12. Decomposed by hydrocyanic acid

solution, forming HgCy^ Hg, and HOI.—13. With
solution of alkali chlorides forms HgClj, which
combines with the excess of alkali chloride to

form double salts, some of which are soluble and
some insoluble.—14. Digested with solutions of

alkali iodides, or iodide of magnesium, or iron,

Hgl is separated, and metallic chloride goes into

solution.—15. Solutions of alkalis form HgjO
and alkali chloride ; heated with solid alkalis,

Hg, 0, and alkali chloride are produced.

—

16. Ammonia produces black NHjHgjCl (a.

MEBcnBAMMomuu coMPonNDs).—17. Heated with
ca/rbonates of calci/um, barium, or magnesium,
Hg, HgjO, and HgO are separated, and CO, is

evolved (Buohner, B. P. 3, 31 ; 4, 289 ; Vogel,

B. P. [3] 1, 34).—18. With alkali sulphites in

solution, Hg separates, and a double sulphite

of Hg and alkali metal goes into solution.

19. Eubbed with antimon/y tori- or penta,-sul-

phide, HgS and SbCl, are formed.

Testing calomel for impurities.—HgOl some-
times contains HgOl,, HgNOj, or Hg(N08)2, °^

Hg. HgCLj is detected by shaking with water,

filtering, and adding SnCl^Aq, when a white-grey

pp. is produced. BonnewynjfBZ. [2] 4, 201) says

that 1 ;
pt. of HgCLj in HgCl may be detected

by immersing a clean knife-blade in the calomel
moistened with alcohol or ether; if HgCl, is

present a black spot is formed on the blade.

HgNOj or Hg(NO,)j is detected by heating,

when NO2 is evolved. Hg may be detected

by examination under the microscope. HgCl
may be adulterated with powdered heavy
spar, (&c. ; this remains unchanged on sublima-

tion. Adulteration with gum or other organic

material is detected by the smell produced on
heating.

Combinations.—1. With sulphur chloride, to

form 2HgCl.SCl2, produced by long-continued
warming HgOl with SjOl,; also by heating an
intimate mixture of 31 pts. HgOl, and 2 pts.

S in a dish covered with a fuimel, on to which
the double compound sublimes ; also by heating
AsjS, with HgOlj
(7Hg01, + AsA = 2As01, -I- 3Hg3 + 2Hg2S01.).

Forms rectangular needles, which melt to a
brown liquid, and volatilise without decomposi-
tion ; decomposed by water (Capitaine, J. pr.

18, 422).—2. With stannous chloride to form
2HgCl.SnCl2. Produced by heating an amal-
gam of 3 pts. Sn with 1 pt. Hg mixed with
24 pts. HgCI, and siiblirainp;. Forms white den-

dritic crystals
;

purtially decomposed by hoat

:



MERCURY CHLORIDES. 217

wholly decomposed by water, 'with fo^'mation of

SnClj which ledaces the HgOl (Capitaine, J, pr.

18, 422).—3. E. Bose (P. 44, 325) states that
HgCl combines with suiphw dioxide.

Mbboubio ohlobidb. HgClg. (Perchloride of
mercury. Corrosive suhiimate.) Mol. w. 270'54.

[288°] (CameUey, C. J. 33, 276). {303°) (Carnelley

B. Williams, G. J. 33, 282). S.G. 6-223 (Playfair

a. Joule, O. S. Mem. 2, 401) ; 5-448 (Schroder,

P. 107, 113). V.D. 136-3 (Mitscherlioh, P. 29,

193). S.H. 12='-45° -064 (Kopp, Tr. 155, 71)

;

13°-98° -06889 (Eegnault, A. Ch. [3] 1, 129).

S. 5-73 at 0°, 6-57 at 10°, 7-39 at 20°, 8-43 at

80°, 9-62 at 40°, 11-34 at 50°, 13-86 at 60°, 17-29

at 70°, 24-32 at 80°, 37-05 at 90°, 53-96 at 100=

(Poggiale, A. Ch. [3] 8, 463). S. cold alcohol

43-5, boiling alcohol 86-2 ; S. ether 33 ; S. glycerin

7 (Fairley, M. 8. [8] 9, 685). Crystallises in two
formsbelongingtothetrimetric system: (i) crystals

from alcoholic solution, a:&:c=== -7254:1:1-0686;

iii)
crystals by sublimation, a:Z):c= -9347:1: -3396

V. Mitscherlioh, P. 28, 118 ; Von Lang, W. A. B.
43, 119). H.F. [Hg,ClT = 54,490 (Thomsen,
Z. P. 0. 2, 21).

Occurrence.—In a volcanic district on Ter-

nate, one of the Molucca islands (Frenzel, Min.
Mittheil. 1877. 305).

Formation.—1. By heating Hg in excess of 01.

2. By dissolving HgO in hot HClAq, and evapor-

ating.—3. By dissolving Hg in hot HOlAq con-

taining some HNO3, evaporating, and recrystal-

lising from hot water.—4. By adding excess of

CI to a slightly acid solation of Hg(N03)2
(Sievers, B. 21, 647).

Pr^aration.—1. An intimate mixture of

equal parts NaCl and HgSO, (obtained by boiling

4pts. Hg with 5 pts. cone. H^SOj tUl a dry mass
is formed), to which a little MnO^ has been
added (to prev^t formation of HgCl from
HgjSO, which may be present), is slowly heated
in a long-necked flask or retort ; HgOL^ sublimes
on the cooler parts of the apparatus. The opera-

tion must be conducted in a good draught-
cupboard because of the very poisonous nature

of HgClg.—2. Boiling cone. HgNOjAq is mixed
with cone. HClAq as long as a /p. forms ; the

pp. of HgCl is boiled with as much HCLAq as

was used in its formation (HgK0,Aq-t-2HCl
=HgCliiAq + HjO -f NO2) ; crystals of HgClj
separate on cooUng; they may be recrystallised

from hot water.

Properties.—Translucent crystals, forming a
white powder when crashed. EgOljhas a dis-

agreeable metallic taste ; it is extremely poison-

ous. Melts at 288° (v^ sttpra) to a colourless

liquid ; according to Haass, HgCl, does not

melt when heated if the pressure is less than
120mm. {B. 13, 2203). Easily sol. water;

sol. alcohol, ether, and glycerin {v. svjpra).

Schroder (J. B. 1886. 18) gives the following

table, showing the S.G. of aqueous and alcoholic

solutions of HgBI,, and the percentage of HgCl,

in these solutions :

—

Agueovs solutions of SgCl^

Pa HgCl, 8.0. compared with water at 4°
0» 10» 20° 30°

1-22 1-01008 1-0099 l-0083i> 1-00575

2-434 102035 1-02018 1-01856 1-01585

3-578 1-0306 1-03022 1-02855 1-02577

4-725 1-0407 1-04033 1-03856 1-03566

AkohoKe lolutionim
Caeffletent

P.e.
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oompound forms a oiystaUine lustrous mass
which melts by the heat of the hand (v. also

Ditte, 0. B. 92, 353). Neumann {M. 10, 236)

obtained chloromercuric acid HHgClj by
gently warming excess of HgCl, with HClAq,
filtering through asbestos, and cooling to between
0° and —4°. This acid is very readily decom-
posed by heat or moisture. Solutions of HgCl,
in EGU.q react with alkalis to form HgCl2.2MX
(M= alkali metal) ; the heat produced in the re-

action is c. 27,200 for 2M0H ; the solution of

HgClj in HClAq probably contains the acid

HoHgClj. Dry HCl passed over well-cooled

HgCL, has no action (N., l.e.).—2. With many
chlorides and with some other salts. The chief

compounds with other chlorides are the
following {v. Von BonsdorfF, P. 17, 115) :—

(i) With phosphorus pentachlaiide :

8HgGI;.2PCl5. Pearl-white needles; sublimes
unchanged; decomposed by water; formed by
heating the constituents together (Baudrimont,
A. Oh. [4] 2, 45).

(ii) With alkali chlorides. (a) With
'potassium chloride: 2:EGI.HgOL,.H20

;

KCl.HgClj.H2O; KCl.2HgClj.2HjO. The first

salt is formed by saturating KOlAq with HgCL;
at 30°, adding as much ECl as originally used,

and evaporating. The second salt is produced
by evaporating a solution of equal equivalents
of KCl and HgCl, (Bammelsberg, P. 90, 34).

The third salt results by saturating KClAq at
60° with HgCl, and allowing to cool. The com-
pound 6KCl.3HgClj.OuCLj.2H2O was obtained by
Von Bonsdorff (P. 33, 81) by adding CuOljAq to

a dilute solution of KCl.Hg01j. (h) With
sodium chloride: 2(NaCl.HgCl2).3H,0

;

2NaCl.HgCl,. The first salt is obtained by
adding NaCl to NaCIAq saturated with HgClj.
The second salt is produced by adding alcohol
to saturated NaClA.q shaken with powdered
HgClj. (c) With rubidium chloride:
2EbCl.HgCL,; BbC1.2HgCl2; EbCl.HgClj. Ob-
tained, respectively, by evaporating a neutral

solution of EbCl and HgCl^, by evaporating a
solution of equal parts of the constituent salts,

and by heating the second salt to 50^ (Godeffroy,

Ar. Ph. [3] 12, 47). (d) With ammonium
chloride: 2NH4Cl.HgClj.H2O (sal alembroth)
is obtained by evaporating a solution of 1 pt.

NH^Cl and 2 pts. HgCl, ; loses H2O in dry air

;

isomorphous with the corresponding K salt.

The other salts obtained are NH4Cl.HgGi2,
2NH4Cl.2HgClj.2H2O (Kane); 2NH4C1.9HgCl,„
and 2NH4Cl.3HgOlj.4HjO (Hohnes, 0. N. 5,

351).

(iii) With dlkaUne eanrth chlorides, {a) With
calcium chloride: CaCl2.5HgCl2.8H2O; by
saturating warm CaCljAq with HgClj, and cool-

ing ; by evaporating the mother-liquor the salt

CaClj.2HgClj.6HjO is obtained. (6) With
strontium chloride: SrCIj.2HgClj.2HjO.
(c) With barium chloride :

BaClj.2HgClj.2HjO. (d) With magnesium
chloride: MgCL.3HgC45HjO and
MgCIj.HgClj.6HjO.

(iv) With cfeZorideo/amc: ZnCl2.HgOlj.4HjO

;

b}r evaporating a mixed solution of the con-
stituents. Analogous salts with CuClj, CoClj,
NiClj, and FeClj have been obtained.

The chief compounds with oxytalta are
the following :

—

(i) With ammonium sulphite :

3HgClj.2(NH4)jSOs. By adding hot saturated

HgCljAq to cold (NH4)jS0aAq {P. de Saint-Gilles,

A. 84, 266, 269).

(ii) With potassium chromate, and dichrom-

ate : (a) HgClj.KjCr.^0, ; by cooling a warm solu-

tion of equivalents of the two salts (Millon,

A. Gh. [3] 18, 388; Darby, G. S. Mem. 1, 24).

(&) 2HgCl2.E2CrO, ; by mixing solutions of the
constituent salts in the ratio 2HgOl2:K2CrO„
adding HClAq sufficient to dissolve ppd. HgCrOj,
and evaporating (Darby, Ix.).

(iii) With ammomimi dichromate : (a)

HgCl2.(NH4)2CrjO,.HjO ; by evaporating a solu-

tion of the constituents (Abel a. Biohmond, G. J.

3, 202 ; cf. Darby, C. S. Mem. 1, 24 ; Zepharo-
vich, W. A. B. 39, 17). (6) HgOl2.3(NH4)jCr20,

;

by evaporating the mother-liquor from the first

salt (A. a. B., Ijs, ; cf. Clarke a. Stern, Am. Oh.
3, B51|.

(iv) With copper acetate

:

2HgC4.Cu(G2H302)2.CuO ; deposited from a mix-
ture of cold saturated solutions of HgClj and
Ou(CjH30^ (Hutteroth a. Wohler, A. 63, 142).

(v) With chlorochromtetramm,onium chloride:
6HgCl2.CljCrj8NH3.Cl4; by spontaneous evapo-
ration of a mixed solution of the two salts (Cl^ve,

J. 1862. 150).

3. Compounds of HgCI; with FHgjCl and
AsHgjCl areknown. (a) Dimercuriphosphonium-
mercuricchloride 2(PHg2Cl.HgCl2).3H20; ayellow
solid formed by passing PH, into HgCIj dissolved
in water or alcohol (v. Bea/itions, No. 12).

(6) Dimercmiarsonium - mercuric chloride

AsHg2Cl.HgGl2; a brown-yellow pp. by passing
AsHj into HgCljAq (v. Beactions, No. 13).—4. A
compound of HgClj with mercuric suVphocyardde
—HgCl2.Hg(CSN)j—is obtained by the reaction

of SOtIL with Hg(SCN)j (McMurtroy, 0. 3. 55,

50).

Kercnry, chlorocyanide of; v. Mercii/ry,

cyanochloride of, infra.
Hercury, chlorosnlphides of; v. Mercuric

sulphide, Oombinations, No. 4, p. 225.

Mercury, chloro-iodides of; v. Mercury, iodo-

chlorides of, p. 221.
Mercury, chromates of ; v, vol. ii. p. 155.
Mercnry, cyanides of; v. vol. ii. p. 342.

Mercury, cyanochloride of. HgCyCI. Quadratic
prisms ; stable in air ; produced by evaporating
an aqueous solution of equivalent weights of

HgClj and HgCyj (Liebig, S. 49, 253 ; Poggiale,

O. B. 23, 762; cf. Weeren, J.pr. 64, 63).

Mercury, cyanoselenides and cyanosnlphides
of; V. Mercv/ry, selenocyartddes and sulpho'

cyanides of, under Cyakides, vol. ii. pp. 348 and
350.

Mercury, ferrocyanides of; v. vol. ii. p. 335.

Mercury, fluorides of. Two are known, HgS"
and HgFj ; the V.D. of neither has been deter-

mined. These fluorides are remarkably unstable

both as regards the action of water and of heat.

Mehoukous PLUOEiDB. HgiP or HgjFj. Pre-
pared by adding freshly ppd. HgjOOa to HFAq
so long as the salt is dissolved, and evaporating

;

also by adding recently prepared HgCl to a solu-

tion of AgjCOj in EPAq, filtering from AgOl, and
evaporating on a steam-bath (finkener, A. 110,

142). Berzelius obtained HgF, mixed with HgCl,
by subUming a mixture oi HgCl with NaF. HgF
is a light yeUow, orystal^ ine, powder. It is partly



MERCUEY IODIDES. 219

iisBolved, and partly decomposed to HF and
HgjO, by water. Exposed to light when moist it

is blackened. HgP may be heated to o. 200°
without change; above this temperature Hg
sublimes and the glass vessel is corroded. HgE"
is decomposed by alkalis with separation of
.HgjO; the action of NHjAq is more complex.
HgF absorbs NH, gas forming Nfi^SgJ?, {v.

Mercurammoniumcom^otmds,-p. 206). Combines
with SiFj to form Kercurous silicofluoride
HgjSiJ'5.2H20 [v. Mercury, siUcofluorides of,

p. 224).

Mebcdbio pltjokide. HgPj. According to
Fremy (A. Ch. [3] 47, 6), crystals of this com-
pound are obtained by dissolving HgO in excess
of HFAq, and evaporating the solution slowly
over lime. Knkener (P. 110, 628) obtained an
oxyfluoride, HgPj.HgO.HjO, by this method ; by
adding cone. HFAq (50 p.c.) to this oxyfluoride,
it was suddenly changed to a white crystalline
mass of SgF2.2B.fl (Mnkener, Z.e.). The hy-
drated fluoride is decomposed at 30°, giving H^O,
HP, and HgCngFyH^O (P.). HgF, is decom-
posed by water with separation of HgO. Addition
of slight excess of NHjAq to HgF^in HFAq ppts.
NH2Hg20F.HF (Finkener, P. 110, 632). Mer-
curio silicofluoride HgSiFs.eHjO probably
exists {v. Mercury, siUcofluorides of, p. 224).
BerzeUus obtained a compound of HgF^ with
NHjF by treating HgFj with NHjAq. HgFj
combines with HgS (v. Mercuric sulphMe, Com-
Hnations, No. 6, p. 225).

Mercury, fluosuIpMde of; v. Mercuric sul-
phide. Combinations, No. 6, p. 225.

Mercury, fulminate of; v. vol. ii. p. 317.
Mercury, haloid compounds of. Two series

of these compounds exist, HgX and HgX^. The
molecular weights of HgCl^, HgBrj, and Hglj are
known ; the molecular weights of HgCl, HgBr,
and Hgl are probably as represented by these
formulse. The compound EgLHgTj also exists,

and a periodide of Hg has been isolated. The
mercurous compounds HgX are insoluble in

water, except HgF, which is partly dissolved, and
partly decomposed, by water ; the mercuric com-
pounds HgXj are soluble in water, with the ex-

ception of HgFj, which is decomposed by water.

The Hg haloid compounds combine with many
other haloid compounds, and also with oxysalts,

to form nimierous double salts. The double salts

of the type BgH^WTi. and HgX2.2M'X are best

regarded as salts of the mercur-halogen acids

HHgX, and H^HgX, respectively; the acids

HHgX, have been isolated, and probably also the

acids H^gX,. The heats of formation of HgX
and HgXj decrease as the atomic weight of X
increases. Thomson gives the following data

(Z. P. C. 2, 21) :—
X [Hg,X] X [Hg,X^
CI 32,605 01 54,490

Br 25,475 Br 41,880

I 15,550 I 25,640.

An iodochloride HglCl, and an iodobromide
HglBr, have been isolated.

Mercury, hydrated oxide of. According to

Camelley a. Walker (O. J. 53, 80), the hydrate
HgO.HjO is obtained by ppg. HgCl^Aq by
NaOHAq, and drying in air ; it is stable to aboat

100°, and is completely dehydrated at 0. 175".

According to SchaSner {A. 61, 181) the yellow

pp. formed by adding EOHAq to solution of a

mercuric salt is Hg0.3H,0 (v. Mercuric oxide,

p. 222). Bat according to Millon (B. J. 27,

112), Marchand (J.pr. 37, 277), Bammelsberg
(J.pr. [2] 38, 659), and Wallace {Ghem. Oazette,
1858. 345), the pp. obtained from Hg salts by
KOHAq is HgO.

Mercury, iodides of. Besides the iodides
Hgl and Hglj, corresponding with the chlorides,

bromides, and fluorides, of Hg, there is said to
exist a definite mercuro - mercuric iodide,

Hgl.Hglj, and a hexa-iodide Hgl„. Hg and I
combine directly with production of heat.

Mbboubous iodidb. Hgl or HgjI^. Mol. w. not
known with certainty. Melts at 0. 290° (with
partial decomposition according to Stroman, B.
20, 2818). Boils at c. 310° with partial decom-
position (Yvon, 0. B. 76, 1607). S.G. 7-75

(BouUay, A. Ch. [2] 48, 266). S.H. 17°-99°
•03949 (Begnault,4. Ch. [3] 1, 129). Crystallises
in tetragonal forms, a:c = 1:1-6726 (Des Cloizeaux,
C. B. 84, 1418). H.F. [Hg.I] = 15,550 (Thomsen,
Z. P. C. 2, 21).

Formation.—1; By rubbing together Hg and
I, in the ratio Hg:I, moistened with a few drops
of alcohol, and removing the small quantity ol

Hglj which is always formed by treatment with
alcohol, in which Hgl^ is soluble but Hgl is in-

soluble.—2. By rubbing together HgLj and Hg in
the ratio HgljiHg, and dissolving out unichanged
Hglj by alcohol.—3. By heating 10 parts I with
15| parts Hg in a retort, on a sand-bath, to not
above 250° ; Hgl sublimes in red crystals, be-

coming yellow when cold (Tvon, C. B. 76, 1607).
4. By adding KIAq to solution of a mercuric
salt, preferably the acetate (v. Lefort, Ph. [-3] 3,

823).

Preparation.—A cone, solution of HgNOj,
containing a little HNO, and free from basic

nitrate, is heated to boiling with excess of I

;

when the I is partially dissolved the liquid is

carefully decanted into a warm basin ; on cool-

ing, very lustrous, transparent, yellow tablets of

Hgl separate. The crystals are brought on to a
filter (best in the dark), washed with cold water
containing a little HNO5, and then with pure
cold water, and dried in the dark at ordinary
summer-temperature by placing them on filter

paper which is frequently changed (Stroman, B.
20, 2818). Hgl is obtained as a flocculent pp.
by rapidly adding a fairly cone, solution of I in

alcohol to cold cone. PgNO,Aq (S., l.c.).

Properties and BeacUons.—Hgl crystallises

in yellow tetragonal tablets, isomorphous with
HgOl. Hgl is sometimes described as a green

powder. Stroman fj,x.) says that green prepa-
rations are impure. When heated, the yellow
crystals become dark yellow, then orange, and
finally garnet-red. Yvon (0. B. 76, 1607) says
that the change of colour begins at 70°, and as-

signs a definite temperature for each change of

colour. Stroman (B. 20, 2818) could not connect
the different colours with definite intervals of

temperature ; he say? that the salt prepared by
him was pure yellow at 100°. Sublimation be-

gins at c. 190° according to Yvon, at c.ll0°-120°
according to Stroman. Hgl when moist is

rapidly blackened by light. Hgl is very slightly

soluble in water; insoluble in alcohol. It is

easily decomposed to Hg and Hgl^, e.g. by
HIAq, EIAq, and similar iodides. Heated rapidly
Hgl gives a sublimate of Hg and Hgl.Hglj. Hgl
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is ased in medicine. For medicinal purposes it

must be quite free from Hglj, which is a violent

poison.

HEBCnBO-UEBCDBIO IODIDE. Egl.Hglj. A
compound of Hg and I of this composition was
obtained by BouUay (A. Ch. [2] 34, 345) by
adding KTAq containing I, in the' ratio EI:^I, to

HgNO,Aq. The same compound is said to be
obtained by adding EIAq to HgNOjAq and di-

gesting the pp. for some time in the liquid;

also by rubbing together Hgl^ and I in the ratio

SHgljiHg. Merouro-mercurio iodide is described

as a yellow powder, insol. water and alcohol

;

unchanged in the dark, but becoming dark when
exposed to light. When heated, it turns red,

then inelts, and may be sublimed unchanged,
yielding crystals which are red when hot but
become yellow on cooling. HIAq, and various
iodides in solution, dissolve Hgl, leaving Hgl,
and then decompose the Hgl with separation of

Hg.
Mebcubio iodide. Hglj. Mol. w. 452-86.

[238°] (Carnelley a. Williams, 0. J. 33, 288).

(339°-359°) (C. a. W., l.c.). S.Q. red variety
6-2941 to 6-3004 at 0°, 6-276 at 126°; yellow
variety 6-225 at 126° (Bodwell a. Elder, Pr. 28,

284) ; 6-179 at 200° solid ; 5-286 at 200° molten
(R. a. B., J.C.). V.D. 225-7 to 234-4 (Mitscherlich,

P. 29, 193). S.H. 18°-99° -04197 (Eegnault,

A. Ch. [3] 1, 129). Crystallises in tetragonal

forms (red), a:c= 1:1-9955; also in rhombic forms
(yoUow), p:p =lW 30'. H.F. [Hg,I^ = 25,640
(Thomsen, Z. P. O. 2, 21). Change of yellow
to red crystals is accompanied by production of

heat; 3000 gram-units (Berthelot, Bl. [2] 39,

17 ; cf. Weber, P. 100, 127). S. -004 at 17-5°,

•005 at 22° ; S. -286 60 p.e. alcohol at 18°, 1-186

absolute alcohol at 18° (Bourgoin, Bl. [2] 42, 620).

Formation.—1. By the action of I on Hg;
Dublanc {Fh. C. 1849. 656) says that pure Hglj

'

is obtained by pouring 1,000 pts. alcohol (93 p.c.)

on to 100 pts. Hg, and adding 124 pts. I in por-
tions of 10 pts. at a time ; after each addition of

I, the whole is agitated until the alcohol becomes
colourless ; the addition of the last portion of I

should leave the alcohol coloured ; the Hglg is

washed with alcohol.—2. By adding EIAq or
PeljAq to HgCljAq.

Prepa/raUon.—1. 8 pts. HgCL, and 10 pts.

EI are dissolved, separately, in. water ; the solu-

tions are mixed, and the pp. is thoroughly
washed with cold water. Any excess of EI dis-

solves some Hgl,, and any excess of HgCl, pro-
duces a yellowish pp. containing more or less

HgClj. Williams (Ph. [3] 3, 1015) dissolves

8 pts. HgClj in 4 pts. KH4OI in water, and then
adds 10 pts. EI in water.—2. 10 pts. I are sus-

pended in water, and Fe filings are added until

all the I is changed to Fel; ; the solution is at

once added to a solution of 10| pts. HgCl, in

water, the pp. of Hgl, is rapidly separated from
the liquid (to prevent formation of Fe oxyohlor-
ides) and washed with cold water. By crystal-

lising from hot EIAq, or, better, from hot cone.
HClAq (Eohler, B. 12, 608), Hgl, is obtained
in very lustrous, red tetragonal prisms, with a
greenish reflection.

Properties.—Hgl, obtained by ppn. is a pure
scarlet-coloured, crystalline, heavy powder. It

is si. sol. water ; S. = -66 (Wurtz). Sol. hot alco-

hol ; somewhat sol. glycerin (in 340 pts., Faiiley,

M. S. [3] 9, 685) ; also In ether, and some oils.

Sol. EIAq, also in cone, hot HClAq ; from these

solutions Hgl, separates in well-formed crystals.

Hgl, is dimorphous. Bed (tetragonal) Hgl, is

changed to the yellow (rhombic) modification by
heat ; the change occurs at 126° (EodweU a.

Flder, Pr. 28, 284) ; it is accompanied by a
sudden, and then by a regular, expansion. S.Gr.,

red at 126° = 6-276, yellow at 126° = 6-225 (E. a.

E.). Hgl, melts at 238° (Carnelley a. Williams,

0. J. 33, 283), at 253°-254° according to Eohler
[B. 12, 608), to a blood-red liquid; melting is

attended with considerable expansion. At c.

339°-359° the liquid boils, and sublimes to

yellow rhombic plates. The yellow variety passes

into the red at the ordinary temperature ; this

change is hastened by rubbing or scratching the

red crystals; heat is produced in the process,

3,000 gram-units according to Berthelot (cf.

Weber, P. 100, 127). The Hgl, obtained by
adding cold EIAq to cold Hg01,Aq appears at

first yellow, but it quickly changes to red ; the

change of crystalline form in this case may be

observed under the microscope. Solutions of

Hgl, in alcohol, ether, or EIAq are colourless

;

if the Hgl, is allowed to form slowly from these

solutions, the crystals are red ; but if the ppn.
is made rapid, e.g. by pouring an alcoholic solu-

tion into water, the crystals appear yellow for a
moment, but they quickly change to red (cf.

Schiff, A. Ill, 371 ; Sehni, J. 1855. 417).

Beactions.—1. Hgl, dissolves in hydriodie

acid solution with production of heat {v. Ber-

thelot, Bl. 38, 369). This solution has about
the same heat of neutralisation as HIAq (Thom-
sen) ; with alkalis it forms salts HgI,.2MI ; the
solution very probably contains the acid Hi^Hgl^

(cf. Combinations, No. 2). An iodomercuric
acid, HHgl,, has been obtained by slightly

warming excess of Hgl, with HIAq, filtering

through asbestos, and cooling to between 0° and
—4° (Neumann, M. 10, 236); this acid is very

readily decomposed by moisture and by heat.

According to BouUay (A. Ch. [2] 34, 345) a solu-

tion of Hgl, in hot HIAq deposits I on cooling,

and then crystals of 2Hgl2.3HI.—2. Most heavy
metals, e.g. Zn, Sn, when triturated with Hgl,
remove I and leave Hg ; potassium acts in the

same way.—3. HgljAq is decomposed by aZ&aMs,
with separation of HgO and formation in solu-

tion of a double salt a;HgI,.2/MI. Baryta and
strontM react similarly to alkalis.—4. lAme,
sodium carbonate, and potassium carbonate do
not decompose HgI,Aq ; but a solution of Hgl,
in alcohol is decomposed by these reagents.^
6. Hgl, dissolves in hot calcium hypochlorite

solution; on cooling Ca periodate is deposited

and HgCl, remains in solution (Eammelsberg).
6. When Hgl, is boiled with niMe acid, S.G.
1-5-1-4, Hg(IOs), is formed ; with acid S.G. 1-3,

white leaflets of Hgl2.Hg(N0,), separate; with
acid S.G. 1-2, crystals of unchanged Hgl, are

obtained, together with some of the compound
HgI,.Hg(N03), (Eraut, B. 18, 3461).—7. Chlorine,
passed into water containing Hgl, in suspension,

produces a yellow solution containing HgCl,and
ICI3 (Filhol).

Combmatwns.—1. With hydriodie acid (v.

BeacHons, No. 1).—2. With various metallic

iodides to form double salts, regarded by Von
Bonsdorfi as iodomercurates (P. 17, 265).
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These lalta have been examined chiefly by
BouIIat {A. Oh. [2] 34, 345). They are gene-
rally obtained by dissolving Hglj in a solution
of the other iodide and evaporating. The fol-

lowing are the most important :

—

(i) With alkaK iodides, (a) With potas-
tium iodide: 2Hgl2.2KI.3HjO ; HgIj.2KI. The
former is produced by saturating boiling KIAq
with Hglj, filtering, separating from Hglj which
crystallises out, and evaporating. Sol. alcohol
and ether. Decomposed by water, with forma-
tion of Hgl,, and Hgl2.2KI which separates on
evaporation. These soluble salts may be pre-
pared by boiling EIAq with HgO ; the solution
contains the double salts and also KOH (c/.

Jehn, Ar. Ph. [3] 1, 97). (6) With sodium
iodide: NalAq reacts with Hgl, similarly to
EIAq ; the compositions of the double salts of

Nal with Hgl; have not been satisfactorily de-

termined, (c) With ammonium iodide:
2(NHJ.Hgl2).3H20 ; obtained, as yeUow needles,

by dissolving Hglj in hot NH,IA.q, separating
from Hgl, which forms on cooling, and evapora-
ting.

(ii) With other metallic iodides. Balj, Srij,

Cal,, and Mgl: solutions react with Hgl, simi-

larly to EIAq ; the double salts are prpbably
Ml2.Hgl2. Hgl, appears to form double com-
pounds with Cdl, and Felj. The compound
2Hgl2.Cu2li was obtained by Hess (Z>. P. J. 218,

183).—3. Hglj combines with merewric chloride,

also with mercuric bromdde {v. Mercury, iodo-

ehlorides and iodobromide of, infra).—i. Com-
bines with mercuric sulphide (v. Mercuric
sulphide. Combinations, No. S, p. 225).

Mebcuby, heza-ioside of. Egl„. This per-

iodide is said by Jorgensen (<r. pr. [2] 2, 357) to

be obtained by adding cold HgCljAq, followed by
addition of water, to an alcoholic solution of

EI, heated to 60°. If the solutions are mixed
hot, large rhombic crystals of Hgl, are formed,

but they^are always mixed with Hglj. HgIg is

decomposed quickly by alcohol, slowly by water,

with formation of red Hgl2. Hgl, possesses

most of the optical properties of tourmalin.

Uercnry, iodobromide of. HglBr. Sulphur-

yellow, translucent, rhombic prisms, a:b:c

= •6443:1: -9194 (Groth, B. 2, 574). Melts at

0. 229°, and boils at c. 360° ; orystallisable from
ether ; may be sublimed unchanged. Produced
by crystallising a mixture of Hgl, and HgBr,
from ether or acetone; also by the reaction of

an altyl iodide, e.g. EtI, on HgBrj dissolved in

acetone (Oppenheim, B. 2, 671).

Mercury, iodochlorides of. Two iodochlorides

of H^ have been isolated, (i) Hgl2.2HgCl2

( = Hg3l2Cl4). Obtained by dissolving Hgl, in

hot HgClj, and cooling (Liebig, 8. 49, 252); also

by boiling HgCl with excess of I and much
water until I vapour is no longer given off

(Sehni, J. 1855. 417). (ii) HglOl. Prepared

by heating, in a closed tube at 140°-160°, Hglj,

HgClj, and a little water, until no Hgl, remains

unchanged (Eohler, B. 12, 1187). Boullay (P.

48, 176) said that HglCl is produced by satura-

ting hot HgOljAq with Hglj ; but Eohler found

that very little was formed in this way. HglCl
forms a oitron-yellow crystalline mass, which

becomes red after about 12 hourjs. The red

modification forms tetragonal, the yellow forms

rbombio, orystali. HglCl is oitron-yellow at

0. 125° ; it melts at o. 153° to a golden-colourod
liquid which solidifies at o. 146° ; it is slightly

soluble, with partial decomposition, in hot
water, more soluble in alcohol. HglGl may be
sublimed, with only slight decomposition, in a
stream of HCl, SO,, or HjS. From a solution
of HglCl in dilute HClAq, H2S ppta. a yellow
solid, probably HglCl.HgS (Eohler, l.c.).

Uercury, lodosulphides of; v. Merewric
sulphAde, Combinations, No. 5, p. 225.

Uercnry, nitride of. Hg3N2. (Trimerev/r-
amine.) This compound was first isolated by
Plantamour (A. 40, 115). Ppd. HgO is dried at
40°-50°, and then heated at 100° in a stream of
dry NH, so long as water is evolved (Hirzel, J.
1852. 419). Plantamour directed to pass NH,
over cold HgO, then to heat to 150° in NH,, and
finally to remove unchanged HgO by HNOjAq

;

Hirzel found that HNOjAq reacts with HgsNj.
Mercury nitride is a brown powder, very explo-
sive, but requires a higher temperature, or a
stronger blow, than nitrogen iodide to ex-
plode it. HgjN, is not acted on by cold dilute

HoSOjAq; the hot acid decomposes it. Cone.
HjSOj reacts energetically and . explosively.

Cone. HNO,Aq forms Hg(N0,)2 and NHjNO,

;

dilute HNO,Aq forms a white powder; HClAg
forms HgCl2 and NH^Cl. Mixed with EOH and
heated, NH, and Hg are formed. Moist Hg,N,
is slowly decomposed by light; in water it is

changed, after 24 hours, to a white powder.
Mercury, oxides of. Two oxides of Hg are

known, HgjO and HgO ; it is doubtful whether
HgjO has been obtained free from Hg and HgO.
Neither oxide has been gasified, and the mol. w.
of neither is known with certainty.

MEBOUBons OXIDE. HgjO. (Siiboxide, or black

oxide, of mercury^ This oxide is prepared by
adding NaOHAq or EOHAq to solution of a
mercurous salt, or to HgCl suspended in water.

The best salt to use seems to be HgNO,; it

should be dissolved in water with a very little

HNO„ the solution being made dilute; ppn.
vrith EOHAq, and washing with cold water,

should be performed in the dark, and the black

pp. should be dried in the dark without heating.

Guibourt (A. Ch. [2] 1, 422) says that HgjO
cannot be obtained quite free from Hg and
HgO ; this is confirmed by Bruns a. 0. v. d.

Pfordten (B. 21, 2010), who assert that Hg^O
oxidises to HgO at the ordinary temperature.

Barfoed (J.pr. [2] 38, 441) says that the product
of the action of NaOHAq on mercurous salts is

a mixture of Hg, HgjO, and HgO in varying
proportions. The descriptions of Hg20 probably
apply to HgjO mixed with more or less Hg and
some HgO.

Mercurous oxide is a black powder; S.G.
10-69 (Herapath, P. M. 64, 321) ; 895 (Earsten,

8. 65, 394). H.F. [Hg^O] = 24,860 (Thomsen,
Z. P. G. 2, 21). HgjO is decomposed very easily

by light or heat, giving HgO and Hg ; strongly

heated gives Hg and O. Dilute HClAq produces
HgCl. HgjO is soluble in cone, acetic acid.

With dilute acids Hg^O generally yields mer-
curous salts; with H,PO,Aq it gives HgPO^Aq
and Hg, Boiled with EIAq, Hg and Hgl2.2EIAq
are formed (Berthemot, J. Ph. 14, 189). With
cono. NH^ClAq, NH, is evolved and Hg and
HgCl, are produced (Pagenstecher, B. P. 27, 27

;

Thompson, P. M. [3] 10, 179).



223 MERCURY OXIDES.

Mercobio oxisd. EgO. (Red oxide of mer-
owry. Bed precipitate.) Mol. w. unknown, as

compound has not been gasified. S.Q. 11'074

at IT-S" (Herapath, P. M. 64, 321) ; 11-136 to

11-344 at 4° (Playfair a. Joule, O. S. Mem. 3, 84,

and 0. J, 1, 187) ; 11-29 at 4° in vacuo (Le
Boyer a. Dumas, in Bottger's Tabellarische

Uebersicht derSpee. Oewichte derKSrper, Frank-
furt, 1837). S.H. 19°-52° = -053 (Eopp, T. 155,

71) ; 6°-98'' = -0518 (Begnault, A. Ch. [8] 1, 129).

H.F. [Hg,0] = 22,000 (Thomsen, Z. P. 0. 2, 21).

Crystallisesin rhombio forms a:&:c = -6523:l:-9456

(Nordenskjold, P. 114,621); in monoclinic forms
according to Des Cloiseauz (A. Ch. [4] 20, 201).

C.B. (0°-100°) -0058 (Playfair a. Joule, 0. J. 1,

137).

HgO was known to the Arabians in the eighth
century; Geber prepared it by calcining the
nitrate ; and towards the end of the seventeenth
century Boyle obtained it by strongly heating
Eg in air.

Formation,.—By heating Hg to near its B.P.
in a loosely covered vessel for a long time.

Prepa/raUon.—1. Hg is dissolved in HNOjAq,
the solution is evaporated to dryness, the residue

is powdered and then heated on a sand-tray so

long as N oxides are evolved, the temperature
being slowly raised, and the heating continued
till a porcelain plate held over the vessel shows
a slight deposit of Hg. HgO thus prepared
forms red lustrous scales.—2. One of the oxy-
chlorides 2HgO.HgOl2, and the oxychloride

4HgO.HgCl2, when treated with EOHAq, give

red HgO ; another oxychloride 2HgO.HgGl2, and
also the oxychloride 3ngO.HgCl2, give yellow

HgO by treatment with EOKAq. The compound
2HgO.HgCl2 which yields red HgO is prepared
by mixing 1 vol. XHCOjAq, free from KjCO,,
saturated at 15", with 3 vols. HgCl^Aq, also

saturated at 16°, stirring with a glass rod tUl

black streaks appear where the rod rubs the

glass, pouring o£f, adding a fresh quantity of the

mixed solution, and again stirring. The com-
pound 2HgO.HgClj which gives the yellow HgO
is prepared by stirring a mixture of 1 vol.

KHCOgAq, saturated at 15°, with 6 to 10 vols.

HgCljAq, also saturated at 15°. The compound
4HgO.HgCl2 is prepared by mixing 1 vol.

HgCljAq (saturated at 15°) with a large excess

(4 to 6 vols.) KHCOjAq (saturated at 15°), and
allowing to stand for some time (cf. Mercttry,

oxychlorides of, p. 223).—3. Hg(N0s)2Aq, or

HgCljAq, is poured into KOHAq ; the pp. is

thoroughly washed and dried at 100°-120°.

HgO thus prepared forms a yellow compact
solid.

Properties.—HgO exhibits allotropy; it forms
heavy, red, crystalline scales, or a somewhat
more bulky, amorphous, yeUow powder (v.supra).

HgO is a violent irritant poison. HgO is very
slightly soluble in water; 1 pt. dissolves in

200,000 cold water, or in 125,000 pts. if the
water is boiled with HgO and then allowed to

cool (Wallace, Chem. Gazette, 1858. 345). The
solution has a metallic taste. Heated to red-

ness, Hg ia separated into Hg and 0. Heated
below the temperature of decomposition, HgO
turns black, but recovers its original colour on
cooling. HgO is slowly blackened and decom-
posed to Hg and by the action of light. There
are difierences in the reaotioni of 01, HgClj in

alcoholic eolation, and oxalic acid, with the two
varieties of HgO (v. BeacUons, Nos. 8, 9, 10).

BeacHons.— 1. Decomposed by heating to

redness, giving Hg and O; Felouze (<7. B. 16,

60) said that yellow HgO is decomposed at a
lower temperature than the red variety, but this

was not confirmed by Gay-Lussac (O. B. 16, 309),

nor by Millon {B. J. 27, 112). Oarnelley a. Walker
(C. J. 53, 80) found that HgO, ppd. by NaOHAq
from HgCljAq, began to give oS O at a little

above 175°, and that evolution of became
rapid at c. 416°, at which temperature red HgO
was formed and decomposed. Myers's results

(obtained by measuring vapour pressures of

from HgO ; B. 6, 11) agree with those of C. a.

W. Debray (0. B. 77, 123) found that when a
tube containing HgO was sealed, and the whole
tube was heated to 440°, the evolved was
almost wholly again absorbed.—2. A mixture of

HgO with such easily oxidised bodies as F, S,

Sb, detonates when heated more or less violently.

Some organic compounds are oxidised by boiling

in solution with HgO. SO^Aq boiled with HgO
produces SOjAq and Hg. SnCl^Aq forms
SnCljAq and Hg.— 3. HgO is decomposed,
rapidly and somewhat violently, by heating with
magnesium, in the ratio HgO:Mg, with formation
of MgO andHg (Winkler, B. 23, 128).—4. Heated
with sodium, Na amalgam and the compound
Na^O-HgO are formed (BeketofE, B. 13, 2392)

;

the compound Na20.Hg6 is not decomposed by
heat, but very quickly by water.—5. HgO dis-

solves in molten potash. If the EOH is nearly
saturated with HgO, allowed to cool slowly, and
lixiviated with a little cold water, a heavy violet

crystalline powder and a lighter greyish-green

powder are obtained. The violet powder is said

to consist of KjO.HgO, and the greyish powder
to contain from 2 to 5 p.c. KjO; the S.G. of

KjO.HgO is 10-81; it is decomposed at high
temperatures, also by continued washing with
water, but less completelyby alcohol (St.^eunier,
0. B. 60, 557).—6. According to Fouberg (A. Ch.

[4] 1, 800), saturated solutions of the alkali and
alkaline earth haloid compounds are decom-
posed, with separation of alkali or alkaline oxides,

by boiling with HgO {cf. Melsens, A. Ch. [3] 26,

220 ; and H. Eose, P. 107, 298). Andr6, how-
ever, says that boiling saturated solutions of

alkaline earth chlorides react with HgO to form
either oxychlorides oiHgCl^.j/HgO, or compounds
of HgO with the alkaline chloride (C. B. 104,

431 ; V. Mercwry oxychlorides of, p. 223 ; and
also infra. Combinations, No. 1). According
to John {Ar. Ph. [3] 1, 97), HgO boiled with
EIAq produces EOHAq and the double iodide

Hgl2.El.— 7. HgO reacts with most acids to

form mercuric salts HgXj (X = NOj, ^SO^, JPO,,
&c.).—8. The reaction of chlorine with HgO
differs according to the conditions, and the
variety of HgO used; 01 scarcely reacts with red

crystalline HgO ; with yellow HgO, prepared by
ppn. and dried at c. 100°, CI reacts energetically

forming HgCl, and O; with the yellow oxide,

dried at 300° and cooled, CI reacts more slowly,

forming Gl^O and HgCl,, or, if water be present,

forming HClOAq and HgO.HgClj {cf. vol. ii.

pp. 12, 16).—9. An alcoholic solution of mercwic
chloride Heated with yellow HgO at once pro-

duces black oxychloride HgCHgCl,; the same
oxychloride is formed from the red variety of
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HgO only after prolonged action of boiling alco-
holic HgCL, solution.—10. OxaUc add solution
reacts with yellow HgO, to form oxalate, in the
cold; but the red variety is unchanged when
boiled with H20204Aq.

Combinaticyiis. — 1. With alkaUne earth
chlorides ; obtained by the reaction of HgO with
solutions of CaOLj, BaOl,, and SrOl^. The com-
pounds 2HgO.Oa01j.4HjO, HgO.BaClj.6H2O,
and HgO.Sr01j.6HjO, are described by Andr6
(O. R. 104, 431).—2. With ammonia, to form
2HgO.NH,.HjO = NHgjOH.2HjO; this com-
pound reacts with acids as a base forming di-
mercuri-ammonium salts (v. Mbboubam-
MONIDM COMPOUNDS, p. 206).

Mercury, ozybromide of. SHgO.HgBrj
«=HgjOjBr2. [Basic mercuric bromide.) A
yellow, crystalline, powder ; obtained by boiling

HgBrjAq with HgO, filtering, and allowing to

crystallise ; or by partial ppn. of HgBrjAq by
KOHAq, and boiling the liquid in contact with
the pp. (Lowig, P. 14, 485 ; c/. Eammelsberg,
P. 55, 248).

For H.F. of oxybromides of Hg «. AndrS, Bl.

[2] 41, 274.
Mercury, oxycMorides of. Hg^OjClj. (Basic

mercury chlorides). Several oxychlorides of

Hg are known ; they are produced by the re-

action of HgO with HgCl^Aq, by partial ppn. of

HgCljAq by EOHAq or NaOHAq, by mixing
EHCOjAq and HgOljAq in different proportions,

and by the reaction of 01 with yellow HgO.
Millon {A. Ch. [3] 27, 253) described oxy-

chlorides obtained by mixing solutions of

KHCOa (free from KjCOa) and HgOlj, both
saturated at 15°, (i.) 2HgO.HgClj; by adding 1

vol. KHCOjAq to 6-10 vols. HgCljAq ; also by
adding 1 vol. KHCOjAq to 3 vols. HgCljAq,
stirring till ppn. begins on the sides of the

vessel, pouring off the liquid, adding a fresh

quantity of the same mixture, and stirring again.

The compound obtained by the first process
forms a red non-crystalline powder, and yields

yellow HgO when acted on by EOHAq ; as ob-

tained by the second process, the compound is a

heavy, black, lustrous solid, which yields red

HgO with KOHAq. (ii.) 3HgO.HgClj; by mix-
ing equal volumes of the solutions of KHCO, and
HgClj, and allowing to stand ; a golden-yellow

crystalline pp., yielding yellow HgO with

KOHAq. (iii.) 4HgO.HgO]2 ; by mixing 1 vol.

HgCljAq with 4-6 vols. KHCOsAq, and allowing

to stand ; a brown crystalline solid, which yields

red HgO with KOHAq.
Boucher (A. Ch. [3] 18, 372) described seven

oxychlorides, containing HgClj and HgO in the

ratios 1, ^, 2, 3, 4, 5, and 6 ; each oxychloride

exists, according to Boucher, in two varieties, one
derived from and giving red HgO, the other de-

rived from and giving yellow HgO ; some of the

oxychlorides also exhibit other differences.

Boucher described 15 different oxychlorides. A
tabular statement showing the chief differences

between the oxychlorides is given by Boucher.
AndrS (O. B. 104, 431) described two oxy-

chlorides, Hg01j.3HgO and 2HgCl2.3HgO, ob-

tainedby dissohlng HgO in boiling CaCljAq and
MgCljAq, respectively, and pouring the solutions

into large quantities of cold water.

The oxychlorides of Hg have been examined

toon recently by Thiimmell (Ar. Ph. 87, 689 j v.

abstract in 0. J. 66, 1050). T. says that only 6
definite compounds exist, viz., Hg0.2HgCl2,
HgO.HgCli,, 2HgO.Hg01j, 3HgO.HgOl2, and
4HgO.HgCl2. (i) Hg0.2HgClj is formed in all

solutions prepared by dissolving HgO in

HgOljAq, but it is readily decomposed ; it is

best prepared by heating at 100° 1 pt. HgO
(red or yellow), with 10 pts. HgOIj, and 60 pts.

water, stirring till no further separation of a

yellow powder occurs, washing, drying, and then
washing with ether (free from alcohol) to re-

move HgClj. Warmwater separates2HgO.HgCl2

;

NaOHAq ppts. red HgO. (ii) HgO.HgOls has
not yet been obtained pure, (iii) 2HgO.HgCl2
exists in two varieties ; (a) red variety, obtained
by mixing solutions of NaHOO, and HgCljin the
ratio 2NaH003 : HgClj ; (6) hlach variety, ob-
tained by heating the red variety when dry, or

by adding HgO to hot HgCljAq, or by mixing
equivalent quantities of rA HgO and HgCl, in
cold water, or by treating SHgO.HgClj with
cold HgCl2Aq. (iv) 3HgO.HgO^ is a yellow

pp. obtained by adding alkaline carbonate (nor-

mal or acid) to HgCl2Aq, avoiding excess of theJ

carbonate, also by treating freshly ppd. yellow
HgO with HgCljAq (this preparation is yellow
and yields yellow HgO with KOHAq), also by
treating washed red HgO with HgCljAq (this

preparation is reddish yellow and yields red
HgO by KOHAq). (v) 4HgO.HgClj is obtained
as a brown amorphous powder, by adding
KHCOaAq to HgCljAq, in the ratio 30 to 85
KHOO, : HgOlj ; it is also obtained, as reddish-

brown crystalline plates, by shaking HgCljAq
with red HgO in the ratio HgCL,: 6HgO; both
varieties give yellow HgO by KOHAq. AU these

oxychlorides yield sublimates containing HgCl
and HgCIj when heated.

For H.F. of oxychlorides of Hg v. Andr£, Bl.

[2] 41, 274.

Mercury, oxycyanides of; t>. Ctakides, vol.

ii. p. 342.

Mercury, oxyflnoride of. HgO.HgF2.H2O.
(flasie mercuricfluoride.) A yellow crystalline

solid ; obtained by dissolving freshly ppd. HgO
in HFAq, and digesting the solution with HgO,
or evaporating the solution (Einkener, P. 110,

628). The oxyfluoride is also obtained by heat-
ing HgPj.2HjO (2. V. p. 210) to 30° (F.). Heated
above 100°, the oxyfluoride gives off HjO and
HF ; it 18 decomposed by water with separation

of HgO.
Mercury, oxyiodideof. SHgO.Hglj. (Basic

mvrcuric iodide^ A yellowish-brown solid ; ob-

tained by melting together HgO and Hglj in

the ratio SHgOiHglj, also by digesting Hgl,
with dilute KOHAq (Bammelsberg, P. 48, 182J.

Mercury, ozysulpMdes of. Oxysulphides of

Hg have been described; but according to

FoUeck (B. 22, 2859) none has been isolated,

and the existence of any is very improbable.
Mercury, phosphide of. No phosphide of

Hg has been isolated with certainty. By passing
P hydride, prepared by boiling amorphous P with
KOHAq, into HgCljAq, several compounds have
been obtained. Aschan (Chem. Zeitung, 10, 82,

102) describesa yellow compoand3HgsPj.7HgCl2,
a red compound 4Hg3Pj.5HgClj, and a black
compound Hg^Fj-HgClj. A 'compound probably
2PiE^.6EgjO is said by Aschan (2.c.) to be formed
by passing P hydride over Hg,00,. The pp».
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formed when P hydride is passed into

Hg(NOj)jAq are probably mixtures of different

compounds of Hg, P, and HNOj (A.). Most of

the foregoingcompounds are readily decomposed,
some explosively, by warming.

Mercury, salts of. Hg forms two series of

salts; viercurous salts corresponding with HgjO,
and mercu/ric salts corresponding with HgO.
The former are obtained sometimes by dissolv-

ing HgjO in acids, sometimes by dissolving Hg
in acids and digesting with excess of Hg, and in

some cases by double decomposition from the

nitrate ; the mercuric salts are obtained by dis-

solving HgO or HgCO, in acids, or by double
decomposition from the nitrate. The mercurous
salts have the compositionHgX, where X = NO3,
^SOj, &o. ; the mercuric salts have the compo-
sition HgXj. The mercuric salts are more stable,

as a class, than the mercurous salts. The nor-

mal mercnrous salts are generally decomposed
by water into a basic salt, which separates, and
an acid salt, which goes into solution. Many
basic salts and a large number of double salts

are known. The salts of Hg, as a class, act as
violent and irritating poisons. The principal

salts of Hg are the following {v. Carbonates, Ni-
trates, SniiPHATES, &e.) : antimonates, arsenates

and -ites, bromates, carbonates, chlorates and
perchlorates, chromaies, iodates and periodates,

nwl/ybdates, nitrates and -ites, phosphates, selen-

ates and -ites, sulphates and -ites, ta/ntalates,

thioBulphates, iwngstates, vanadates.
Mercury, selenide of. HgSe. Small quan-

tities of more or less pure HgSe occur native
in the Harz, accompanying PbSe. HgSe is

produced by strongly heating together Hg and
Se, and subliming at a higher temperature

;

forms grey, metal-like, lustrous laminse ; dis-

solved by aqua regia with formation of Hg se-

lenite, slowly changed to the same compound by
boiling cone, nitric acid (Uelsmann, ^.116,126;

cf. Little, A. 112, 2ll). HgSe is also formed by
passing H^^e for a long time into HgCl^Aq ; the

white pp. of 2HgSe.HgCl2 at first produced is

changed to black HgSe. S.G. of natural HgSe
is 7*1 to 7'4 ; S.G. of artificially prepared HgSe
is 8-877.

Combinations.—1. With mercimc chloride,

to form 2HgSe.HgCl2; a white pp. formed by
adding H^Se, or KjSe, to excess of HgCljAq.—2.

With mercuric oxide, to form 2HgSe.HgO; a
black powder formed by treating gHgSe.HgClj
with NaOHAq. Decomposed by heat, yielding

sublimates of HgSe and Hg (Uelsmarm, A. 116,

126).

Mercury, selenochloride of. Hg^Se^Cl,; v.

Mercv/ry, selenide of. Combinations, No. 1.

Mercury, selenosulphide of. A mineral
approaching the composition HgSe.4HgS is

found near San Onofre in Mexico ; it is known
as onofrite.

Mercury, selenocyanides of. HgSeCy and
Hg(SeCy)2; v. vol. ii. p. 348.

Mercury, silicofluorides of. Two are known,
Hg2SLFo.2H20 and HgSiFj.eHjO.

MEHOuRors snJOOFLuoRiDB, Hg2SiI',.2H20.

Clear prismatic crystals ; obtained by dissolving

HgjCO, in H2dLFsAq, evaporating, washing wit^
a little water, and pressing between paper (Fin-

kener, P. Ill, 346; cf. Berzelias, P. 1, 200).

MKBCuRia siLiGOFiitroRiDB, ?HgSiF,.6H20.
Obtained by dissolving HgO in H^SLF^q, eva-

porating till yellow needles (HgSiF,.Hg0.3HjO)
begin to separate, and then allowing to stand at

a temperature not above 15°. Forms clear,

colourless, rhombohedral crystals; very un-
stable ; deliquescent in air, and efflorescent over
HoSO,; composition doubtful (Finkener, P. Ill,

246). The compound HgSiF„.Hg0.3HjO (Fin-

kener) was described by Berzelius (P. 1, 200) as
the normal salt.

Mercury, sulphides of. Two are ^nown,
Hg^S and HgS; the latter reacts towards the
alkali sulphides as an acidic sulphide, it also

combines with many Hg compounds to form
double compounds.

Mebourous sulphide, HgjS. This sulphide
is best prepared, according to Berzelius, by.

dropping mercurous acetate solution into Na
or NHj sulphide solution (cf. Brande, Q. J. S.

18, 292). HgNOjAq should not be used, as the
HNO3 produced oxidises the Hg^S. Hg^S is a
black powder, easily decomposed by heat to HgS
and Hg. According to Barfoed {Bl. [2] 3, 183)
the substance described as Hg^S always contains
some Hg, however it may be prepared.

Mercurio sulphide, HgS. Mol. w. uncertain.
H.F. [Hg,S] = 8,220 (Thomsen, Z. P. C. 2, 21).

This compound exists in two forms : a black
amorphous pp., and a red crystalline body
known as vermilion or eirmaba/r.

Occurrence.—In Blyria, Spain, Bohemia, Ural
mountains, China, Japan, Mexico, California,

Chili, and Peru.

Formation.—1. By rubbing or heating to-

gether 1 pt. S and ej pts. Hg.—2. By adding
H^S, or an alkaline sulphide, to solution of a
mercuric salt.—3. By digesting Hg with an al-.

kalinepolysulphide.—4. By subliming a mixture
of S and HgO or HgSOj.

PreparaUon.—1. Amorphous black mer-
curic sulphide is prepared by passing excess
of HjS into sjightly acidified HgOlfAq or
Hg(N0s)2Aq, washing the pp. thoroughly with
dilute HNOjAq and then with water, and drying
at a low temperature.—2. Bed crystalline
mercuric sulphide (vermilion) is prepared
in different ways, (a) A mixture of 6 pts. Hg
and 1 pt. S is heated till combination occurs
(attended generally with production of heat and
light and partial projection of the mass) ; the
product is powdered, mixed with a small quan-
tity of S, and heated for some hours in a hard
glass flask, sunk in sand in a wind-furnace ; the
flask is loosely closed by a charcoal stopper and
is arranged so that the upper part is kept com-
paratively cold; red HgS sublimes on to the
neck of the flask. The HgS is purified by grind-
ing, boiling with KOHAq, and washing with
water. (6) Black amorphous HgS is heated
with an alkaUne persnlphide. This may be done
by triturating 100 pts. Hg with 38 pts. S for
some hours, till black HgS is produced, heating
with 25 pts. KOH in 130-150 pts. water to 46°-
50° for several hours (the water being replaced
as it evaporates, and the mass being stirred
from time to time) until reddening begins, after
which the temperature is maintained at 45° till

the whole is bright-red. The red HgS is washed,
and any Hg present is removed by levigatibn

(Bronner, P. 16, 693 ; cf. Dobereiner, 8. 61, 380;
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Finnemch, D. P. J. 172, 370 ; Liebig, A. S,

289; 7, 49 ; Eaab, N. B. P. 24, 39). (c) HgCl^q
is poured into excess of dilute KH,Aq ; to tlie

pp. of NHgHgCl thus produced is added oono.

Na^SjOaAq in quantity rather more than su£B-

oientto dissolve the pp., and the whole is heated
for some time to 70°-80° (Hausmann, B. 7,

1746), For details of the manufacture of Ver-

milion V. DiCIIONABy OF APPLIED CHBHISTBT.

—

8. Colloidal mercuric sulphide, soluble in

water, is obtained by ppg. a dilute solution of a
mercuric salt by H,S, and washing with water
or dilute H^SAq for a long time (Winssinger, Bl.

[2] 49, 452).

ProperUes.—The black sulphide is an
amorphous, heavy powder ; heated in a closed

vessel, it yields a sublimate of red HgS ; heated
in air, Hg sublimes and SO^ is formed ; it is not

acted on by dilute acids. The red sulphide
crystallises in hexagonal forms, a:c = 1:1*145;

S.Q. 8-1 to 8-99; polarises light; blackens by
exposure to light {v. Heumann, B. 7, 750)

;

heated to the sublimation-temperature, red HgS
is changed to the black variety (Fuchs, P. 31,

681). Mitscherlich {A. 12, 168) found V.D. of

HgS at 670° to be &5-3 ; V. and G. Meyer found
V.D. at 1560° to be 78 ; the formula HgS requires

V.D. 116; a mixture of Hg + Hg + 2S requires

V.D. 77"3. The red sulphide reacts with acids

more slowly than the black variety. The col-
loidal sulphide is soluble in water, forming
a solution which is black and opaque when cone,
but brown, with a greenish tint by reflected light,

when dilute; a very dilute solution may be
boiled till all E^S is expelled, or kept for some
time, without change.

Beactions.—1. Heated in a closed vessel, K^S
sublimes.—2. Heated in air, SO, is formed, and
Hg sublimes.—3. Heated with solid alkalis or

alkaline carbonates, Hg sublimes and alkaline

sulphide remains.—4. Heated with iron, tin,

antimony, copper, zinc (and some other metals),

a metallic sulphide and Hg are produced ; HgS
is decomposed by heating with finely divided Cu
and water (v. Heumann, B. 7, 1388, I486).—5.
Digested for some time with iodine in KIAq,
HgS is decomposed with formation of HgI;.2KI
and separation of S (Wagner, J.pr. 98, 23).— 6.

HgS is decomposed to Hg and SO, by heating

with lead monoxide, Pb being separated.—7. HgS
is scarcely attacked by dilute acids ; conc.nitrie

acid produces Hg(N03)2 mixed with HgSOj

;

HXOjAq S.G. c. 1-2 produces a white compound
2HgS.Hg(N0,)j.—8. According to BoUey {A. 75,

239) HgS is at once decomposed by an am-
moniacal solution of silver nitrate, with forma-
tion of a mercurammonium salt and Ag^S.—9.

HgS is insoluble in caustic soda or sodium mono-
sulphide solution ; but it dissolves in a mixture
of the two, i.e. in sodium hydrosulphide solution.

This solution contains a sulpho- salt (sulpha-

hydrargyrate of sodium). The solution is readily

obtained by adding KOHAq to ppd. HgS, and
passing in H^S (excess of H2S causes reppn.

of HgS). On evaporation, white crystals

HgS.^S.SH^O separate, mixed with KOH; these

crystals are decomposed by water (Weber, P. 97,

76 ; ef. Brunner, P. 15, 596). By ppg. HgOl^Aq
with NH, 'sulphide, and adding EOHAq, a solu-

tion, is obtained, which, on evaporation, yields

ECli and then a sulpho- salt mixed with KOH.
Vol. III.

According to Schneider (P. 127, 488) the orystali

of the sulpho- salt, when kept for some years in

EOHAq, form six-sided, lustrous, olive-green

tablets having the composition 2HgS.E2S.
Combinations.—1. With alkali sulphides ; v,

supra, Beactions No. 9.—2. Forms a compound
with hydrogen sulphide; SlHgS.H^S. Produced
in solution by passing H^S into HgS suspended
in boiled water (Linder a. Picton, 0. J. Proc,
1890. 49).—3. With cuprous chloride to form
2HgS.Cu2Cl2; a yellow solid, obtained by boiling

HgS withCuCljAq andHClAq,and removing S by
CSj (?3HgS + 20uCl, = 2HgS.CUjCl,+ HgCl, + S).

This compound is decomposed by boiling cone.
HClAq with evolution of a little H^S and forma-
tion of GU2CI2 and HgCl, in solution ; dilute hot
HjSOfAq has no action, but with boiling cone.
HjSO,, HCl and SO, are evolved and a compound
of HgSO^ and HgS is formed. NaOHAq produces
NaCl, HgS, and Ca,0 (v. Heumann, £. 7, 1390).
4. With mercuric chloride, and also with mer-
curic bromide, to form compounds 2HgS.HgX,
(X<=G1 or Br). These sulphohaloid com-
pounds are formed (a) by passing H^S into

excess of HgCUAq or UgBr^jAq, (6) by digesting

freshly ppd. HgS with boiUng HgCl^q or
HgBr,Aq (H. Bose, P. 13, 69), (c) by adding HCl
(or HBr), or solution of a metallic chloride (or

bromide), to HgS dissolved in mercuric acetate

solution (Palm, C. C. 1863. 120), (d) by heating
HgS with 8-10 parts HgCl, or HgBr,, till the
whole melts, and washing the cold mass with
boiling water (Schneider, P. 115, 167). The
compounds are yellow-white crystallinepowders

;

decomposed by slow heating to HgS and HgXj;
decomposed by alkali solutions, but not by
HNOaAq or HjSOiAq (c/. Barfoed, /. pr. 93,
230).—5. With mercurio iodide to form the
Bulpho-iodide HgS.Hglj; a yellow solid ob-
tained by digesting Hgl, with less H2SAq than
BufiSces for complete decomposition (H. Bose, P.
13, 69) ; also by ppg. HgO and Hgl, in HClAq
by a small quantity of H,S (Bammelsberg, P.
48, 175) ; also by saturating Egl, in HIAq with
H2S, and diluting (Eekul£). Palm (C. C. 1863.
121) says that the yellow-red pp. obtained by
adding HIAq, or a solution of an alkali iodide,

to HgS dissolved in mercurio acetate solution,

has the composition 2HgS.HgI,r—6. With
m,ercuric fluoride, to form the sulphofluoride
2HgS>HgF,; obtained by passing a little H,S
into HgF, dissolved in HFAq (H. Bose, P. 13,
59).—7. With mercurio sulphate, to form several
compounds, the chief of which are (1)

HgSO,.HgS, (2) HgS0j.2HgS, and (3)

HgSOf.SHgS. These compounds are obtained,

SI)

by treating red HgS with warm H2S04Aq
Pabn,/.1862. 220) ; (2) by treating 2HgS.HgKp,
obtained by passing a little H^S into
Hg(NO»),Aq) with H,SO,Aq (Barfoed, J. 1864.
282 ; Eessler, A. Ch. [2] 6, 615) ; (3) by adding
HjSjOjAq to Hg(N0a)2Aq.and removing S by
washing with CS, (Spring, A. 199, 116 ; Wacken-
roder, A. 60, 190). —8. With mercuric nitrate, to
form 2HgS.Hg(N0,), ; a white solid, obtained by
passing a little H,S into Hg(NO,LAq, or by
digesting freshly ppd. HgS with-Hg(NOs),A(i,
or by ppg. a solution of HgS in mercurio acetate
by HNOjAq or alkali nitrate solution (S. Bose,
Barfoed, Palm, l.c.). By heating HgS with
HNO^q, S.G. l-2,to 120° in a closed tube, Grair.p

Q
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{J.pr. [3] 14, 299) obtained a white crystalline

mass of 6HgS.Hg0.2Hg(MO,),.12H20.
Mereuiy, gnlphobromide of; v. Mercurie

iulpMde, Combinations, No. 4.

Uercnry, snlphochloride of; v. Mercuric
imlphide. Combinations, No. 4.

Merenxy, salphocyanldeg of; v. vol. ii. p.
860.

Heronry, snlpboflnoride of; v. Mercurie
iu^hide, Combinations, No. 6.

Mercury, snlpho-iodides of; v. Mercurie
mlphide. Combinations, No. 5.

Mercury, snlphoselenide of; v. Mercury,
seUnosulphide of, p. 224.

M. M. P. M.
M£BCnST COMFOimDS, ORGANIC. Met-

enry forms compounds with two identical alcohol
radicles, or with one alcohol radicle and one acid
residue. Compounds of mercury with two
different alcohol radicles appear to split up at

the moment of their formation, e.g. 2EgEtMe
=HgMe, + HgBt3 (Frankland, A. Ill, 67).

Mercury dimethide Hg(CHj)j. Mercury
dimethyl. Mol. w. 230. V.D. 8-29 (oalo. 7-97).

{93°-96<').

Formation.—1. When mercury is exposed
with Mel to sunlight for a we^, crystalline

CHjHgl is formed (Frankland, A. 85, 361).
When this body is distilled with EOH, lime, or
ECy, mercury dimethide passes over as a heavy
liquid which may be purified by washing with
water and rectifying over CaOlj (Buckton, Pr. 9,

91 ; A. 108, 103).—2. By the action of sodium-
amalgam on Mel (10 pts.) in presence of acetic
ether (1 pt.) (Frankland a. Duppa, C.J, 17,416;
A. 130, lOS).

Properties.—Colourless oil, with faint but
mawkish taste. Insol. water, v. sol. alcohol and
ether. Dissolves phosphorus, resins, and caout-
chouc. Very inflammable, burning with a bright
flame.

Beactions.—1. Iodine forms CH,HgI and
methane. Bromine acts in like manner.— 2.

SnCl, forms a crystalline compound which is

decomposed by water with formation of
CHsHgCl.—3. Cone. HCIAq gives methane and
CH,HgCl.—4. Gone. H^SO^ gives methane and
(CH,^)jSO,.— 6. PCI, gives CH,.HgCl.— 6.

EMnO^ oxidises it to CH,.Hg.OH (Seidel).

Mercuric chloro-methide CHg.HgCl.
[170°] (Seidel, J. pr. [2] 29, 135). S.G. 4-063
(SobrSder, B. 12, 663). Formed from HgMe^ by
the action of HCl. Laminie.

Mercuric iodomethide CH,.HgI. [143°].

From Mel and Hg in sunlight (Frankland).
Formed also by heating HgMe, with Hgl,.
Small nacreous laminie (from ether), insol.

water, m. sol. alcohol, v. sol. ether and Mel.
Slightly volatile, emitting an unpleasant odour,
and leaving a persistent nauseous taste. May
be sublimed.

Mercurie nitromethide CH,.HgNO,.
[100°]. From an alcoholic solution of CH,.HgI
and AgN(^. Nacreous lamina, v. sol. water, si.

sol. alcohol. Its solution i^ not ppd. byKOH or
baryta-water, but HCl and sol able dilorides ppi.
GHgHgCl (Strecker, A. 92, 79).

Mercurie acetomethide CH,.Hg.OAe.
[1'43°]. Obtained by beating HgMe, with acetic
acid at 130° (Otto. Z. [2] 6, 23). Thin tables.

with very offensive odour, nearly insol. boiline

water and cold HOAo.
Mercurie chloro-methylo-iodide

0H,01.HgI. [129°]. Obtained by boiling

CH^I-Hgl with alcoholic HgCl, (Sakurai, C. J.

41, 360). Silky plates (from alcohol). Decom-
posed by iodine into methylene chloro-iodide and
HgCU.

Mercurie iodo-methylo-iodide
CH,I.HgI. [109°]. Formed by leaving mercury
and a little mercurous iodide in contact with
methylene iodide in a sealed tube for several

days (Wanklyn a. Von Than, 0. J. 12, 258;
Sakurai, 0. J. 37, 658). White crystals (from
CH2I2) ; insol. water, cold alcohol, ether, chloro-

form, EtI, and benzene ; si. sol. boiling alcohol

;

V. sol. methylene iodide. When heated with
iodine dissolved in aqueous EI it is decomposed
into CH.J, and Hgl,. Chlorine and bromine act

in like manner. When heated with HCIAq it is

reduced to CH,.HgI.
Di-mercuric methyleno-di-iodide

CH3(HgI),. [c. 230°]. Obtained by exposing a
mixture of an ethereal solution of methylene
iodide with a little Hgl, and an excess of mercury
to sunlight (Sakurai, C. J. 39, 487). Formed
also by the action of mercury on CH,I.HgI.
Tellowish crystalline powder, insol. all ordinary
solvents, si. sol. hot methylene iodide. When
heated with dilute HCIAq or with EIAq it yields

CHg.Hgl. Iodine forms Hgl, and methylene
iodide.

Mercurie melhenylo-tri-iodide
CH(HgI),. From iodoform, mercury, and alco-

hol, by exposure to sunlight (Sakurai, C. J. 39,

488). Yellow mass, insol. ordinary solvents and
in CHgl,. Gives iodoform when treated with
iodine.

Mercuric dietbide HgEt,. Mol. w. 258.

(139°). S.G. 2-46. V.D. 9-97 (calc. 9-4). Strecker

(O. B. 39, 57 ; A. 92, 97) by acting on EtI with

mercury obtained the compound EtHgl. Diin-

haupt (Chem. Gas. 1854, 263 ; A. 92, 379) ob-

tained the corresponding EtHgCl and EtHgBi
by decomposing bismuth triethide with HgCl, or

HgBr,. Buokton (A. 109, 218; C. J. 16, 17) ob-

tained HgEt, by the action of ZnEt.^ on HgCl,;
and, lastly, Frankland and Duppa showed that

mercuric diethide can be more easily obtained by
the action of sodium-amalgam on EtI in presence
of acetic ether. The acetic ether remains in un-
diminished quantity at the end of the process;

but nevertheless its presence is essential.

Preparation.—Ethyl iodide (10 pts.) is mixed
with EtOAc (1 pt.) and poured upon \ p.o. so-

dium-amalgam, the flask being shaken and
cooled in water. When separation of Nal has
rendered the liquid pasty it is distilled off from
a water-bath and shaken with fresh amalgam.
Finally it is mixed with water, and the oil dried

over CaCl, and rectified.

Properties.— Transparent colourless liquid,

with faint ethereal odour ; insol. water, si. soL
alcohol and ether. Very poisonous. Bums with
smoky flame. Takes fire in chlorine.

BeacUont.—1. Acts violently on bromine and
iodine, forming EtHgBr anj EtHgl (Buckton,
A. 112, 220).-^. AlcohoUeHgC^ forms EtHgCL
3. Cone. HCIAq forms ethane and EtHgOL—
4. HjSO, gives ethane and (EtE(,*,SO,.—6. So-
dium forms a bulky grey spongy mass, whioh
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takes fire in air and violently deoompoBes when
heated.—6. Heated with finely granulated zino
it yields ZnEt,and mercury (Franklanda. Duppa,
0. J. 17, 29). Cadmium forms CdEt,. Bismuth
gives BiEt|.—7. Merourio ethide is decomposed
when heated at 160° with copper, iron, silver, or

gold ; but ethides of these metals are not formed.
8. EMnO, forms EtHgOH.—9. When heated
with PCI, it forms PEtOlj.—10. Iodoform at 90"

gives acetylene and ethylene (Suida, M. 1, 716).

Mercuric chloro-ethide EtHgCl. [190°]

(Seidel). S.G. 318. Formed by the action of

HgCl, on BiEt, ; by treatingHgEt, with alcoholio

HgCl,, and by the action of HgCl, on ZnEt,.
Ppd. by adding NaCl to an aqueous solution of

EtHgKO,. Obtained also by treating EtHgOH
with HCi. Light iridescent laminie (from al-

cohol). Nearly insol. water, si. sol. ether, v. sol.

boiling alcohol. Sublimes at 40°. WithAg^jCO,
it gives (EtHg)2C0„ which orystallises with dif-

ficulty and is easily decomposed by heat and by
acids. AgjPOf gives a very soluble phosphate
(Diinhaupt).

Mercuric iodomethide EtHgl. Formed
by the action of mercury on £tl in diffused day-
light. Decomposed by direct sunlight (Strecker,

A. 92, 75). Shining lamina ; insol. water, sol.

alcohol and ether. Sublimes at 100°. Dissolves
without change in aqueous NH, or EOH. With
ZnEt, it yields Znl, and HgEt,.

Mercuric ethylo -hydroxide EtHgOH.
Obtained by adding moist AgjO to a boiling al-

coholio solution of EtHgCl, filtering, and evapo-
rating in vacuo. Strongly alkaline liquid, which
bUsters the skin. V. sol. water. Decomposes
ammonium salts with expulsion of KH,. It does
not liberate EOH or MgO from their salts, but it

ppts. salts of Al, Zn, Sn, Ou, Au, and Pt. With
B large excess of H^S it forms a white pp. turning
through orange to black. With metallic zinc it

forms ZnEtj. With acids it forms crystalline

salts ; e.g. HCI yields EtHgCl.
Mercuric bromo-etliide EtHgBr. Mer-

curic ethylo-bromide. Formed from BiEt, and
HgBr,, or by treating EtHgOH with HBr (Diin-

haupt, A. 92, 379). Besembles EtHgCl.
Mercuric ethylo-cyanide EtHgCy.

Formed by saturating an ^coholio solution of

EtHgOH with HCy. Crystallises readily ; v.

sol. alcohol and ether. Very volatile. Gives off

a repulsive odour when heated.

Mercuric ethylo -nitrate EtHgNO,.
Mercuric nitro-ethide. From EtHgl and AgNO,.
Colourless prisms, . e. sol. water, m. sol. alcohol

(Strecker),

Mercuric ethylosulphate (EtHg)2S0,.
Formed from EtHgCl and Ag,S0,. Shining
laminn (from alcohol).

Mercuric ethylo-sulphide (EtHg)2S.

Obtained by adding ammonium sulphide to an
alcoholio solution of EtHgCl. Yellowish-white

powder,.v. sol. alcohol, ether, and CS,. The al-

coholic solution is decomposed by evaporation,

leaving BgS.
Mercuric ethylo-acelatp EtHgOAc.

[173°]> Obtained by dissolving HgEt, in HOAo
(Otto, Z. 1870, 25).

Mercuric dipropyl HgPr,. (190°) (C); (180°)

(Scbtseherbakoff, J. B. 13, 353). S.G. U 2-214.

Foimed by. the action of.propyl iodide onaodium-
amalgara in presence d acetic ether (.Oahonn,

O. R. 76, 133, 1383). Oil, si. sol. alcohol, t. roL
ether. With iodine and bromine it forms pro-

ducts which may be crystallised from alcohol.

The eSeot of small additions of HgPr,, of

Hg(0«H,)„ ol Hg(C,H„)„ and of HgPh, on the

freezing-point of ethylene bromide has been
studied by Louise and Bouz (0. R. 107, 600).

Hercnrie di-isobutyl Hg(CH^)r (206°).

8.G. ^ 1-835. Obtained by treating a mixture
of isobutyl iodide and acetic ether with 2 p.c.

sodium-amalgam (Cahours). Colourless liquid.

Iodine forms CH^r.Hgl, whence AgjO forms
CH»Pr.HgOH. Bromine acts in like manner.

ilercuric di-isoamyl E[g(CjH„),. S.G. s 1-666.

From isoamyl iodide (5 pts.), acetic ether (1 pt.)i

and sodium-amalgam (Frankland a. Duppa, A.
130, 110). Colourless oil, decomposed on distil-

lation even in vacuo. May be distilled with
steam. Insol. water, t. b1. sol. alcohol, v. sol.

ether. With chlorine it forms dense fumes of

C,H„HgCl. It reacts with great violence with
bromine and iodine. With an alcoholic solution

of HgCl, it readily forms CjH„HgCl [86°], which
crystallises from alcohol in hair-like needles. An
ethereal solution of Hg(C,H„), treated first with
an alcoholic solution of iodine and then with
solid iodine forms isoamyl iodide and C,H„HgI
[122°], which crystallises from alcohol in pearly

scales. With zino at 130° C,H„HgI forms zind

isoamyl and zinc-amalgam.
Mercuric-di.ootyl Hg(C^„)j. S.G. i2 l-342i

Prepared by the action of sodium-amalgam on
bctyl iodide in presence of a little acetic ether

(Eichler, B. 12, 1880). Liquid. Insol. water,
sol. alcohol, ether, and C,H,. Decomposes at
200° into Hg and bexadecane (dioctyl).

Mercuric octylo-iodide 0,H„HgI; whits
silky pp. Prepared by the action of an alco-
holio solution of iodine on mercury-dioctyl.

Mercuric octylo- chloride C,H,,HgCl.
White pp. Prepared by the action of merourio
chloride on meroury-diootyl.

Mercuric octylo-hydroxide
C,H„HgOH. [75°]. Prepared by the action of
silver oxide on an alcoholio solution of mercury-
dioctyl (Eichler, J3. 12, 1881). Tellow leaflets.

Insol. cold, si. iol. hot, water, t, sol. alcohol.
Alkaline.

Mercario allylo-iodide 0,HjHgI. [135°].

S. (CS^ 18-7 at 49°. Formed by shaking ally!

iodide with mercury, and extracting the resulting
yellow mass with hot alcohol or ether (Zinin, A.
96, 363 ; cf. Linnemann, A. 140, 180). It is best
to mix the allyl iodide with an equal volume of

alcohol (Oppenheim, B. 4, 670). Silvery scales,

which turn yellow on exposure to light, especially

on drying. It even turns yellow in the dark.
Sublimes at 100°. SI. sol. cold alcohcd, nearly
insol. water. Decomposes above its melting-
point. AgNO, added to its alcoholio solution
ppts. all the iodine as Agl. Moist Ag,0 ppts.
Agl, and the filtrate on evaporation leaves a
strongly alkaline syrupy mass which formi
salts with acids. HI easily decomposes it,

forming Hgl, and propylene. Iodine forms
Hgl, and aUyl iodide (Linnemann, A. 133, 133

;

Suppl. 3, 262). FBr,, acetyl chloride, and BzCl
have no action on mercury allyl-iodide. On
Bbakio^ it with a solution of ZnEt, in ether an
euergetio. reaction sets in, the prodgcts being
ueienry, Znl^ diallyl, anJi HgE^ A solution
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of ECy acts quickly in the cold, forming diallyl,

mercury, HgCyj, and KI ; if in distilling off the
diallyl the distillation is not stopped in time an
explosion occurs. Aqueous EI at 100° forms
mercury, diallyl, and EHgl,. The mercury
allyl compounds attack the skin, producing
blisters which appear after the lapse of 7 hours.

The compound GsH^HgCI obtained by the action

of HCl on the hydroxide is sparingly soluble

(Erasowsky, Z. 6, 527).

Mercuric propargyl iodide C,H,HgI. From
propargyl iodide and mercury (Henry, B. 17,

1132). Small yellowish crystalline masses.

Mercuric diphenyl Hg(C„H5)j. [120°].

(above 300°). S.G. 2-318. Formed by heating a
mixture of bromo-benzene, benzene, HgCl,, and
Bodimn (Michaelis a. Beese, £. 15, 2876). Pre-

pared by boiling for some time a solution of

bromo-benzene (10 pts.) in an equal volume of

xylene with 2-7 p.o. sodium amalgam and a little

acetic ether (1 pt.). The product is recrystallised

from benzene (Dreher a. Otto, Z. [2] 4, 685 ; 6,

9 ; A. 154, 93). SmaU white needles or prisms,

turning yellow in daylight. Insol. water, v. sol.

chloroform, CS,, and benzene, m. sol. ether and
boiling alcohol. May be sublimed. Partly de-

composed on distillation into mercury, diphenyl,

benzene, and charcoal.

Eectctions.—1. Dry HOI gives benzene and
HgCl,. HI, nitric acid, HBr, and HjSO, act in

like manner.—2. When melted with sulphzir

(2 at.) the products are HgS and phenyl mer-
captan.—B. Iodine (2 at.) in alcoholic or CS,
solution forms PhHgl and iodobenzene. Excess
of iodine forms Hgl, and iodo-benzene.

—

4. Chlorine forms PhHgCl and chloro-benzene.

Br acts in like manner.—6. Glacial acetic acid
yields benzene and PbHgOAc.—6. Aluminium
foil at 130° forms AlEt, [230°] (Priedel a. Crafts,

A. Ch. [6] 14, 460).—7. Alcoholic HgClj at 100°

gives PhHgCl.—8. When boiledwith sodium, ben-
zene and sodium-amalgam are formed.— 9. SO,
givesmercuric benzene sulphonate (Otto, J.^. [2]

1, 179).—10. Allyl iodide forms diallyl, diphenyl,

and PhHgl (Suida, M. I. 715).-11. 0^80,01
at 160° forms 0^3.^80,0,11^ and PhHgCl (Otto,

B. 18, 246).—12. COCLCOjEt forms phenyl-

glyozylio ether (Claisen a. Morley, B. 11, 1596).

13. When oxidised by EMnO, the hydroxide
PhHgOHis probably first formed, but on adding
HCl this is changed to PhHgCl (Seidel, J. pr.

[2] 29, 134; Otto, J.pr. [2] 29, 136).

Mercuric phenylo-ehloride C^j.HgCl.
Mercuric chlorophenylide. [250°]. Obtained by
slowly passing chlorine over HgPh, or into its

solution in CSj. Prepared by heating HgPb,
with EgCl, in alcoholic solution at 110°. Tri-

metrio tables (from benzene). May be sublimed.

SI. sol. alcohol and benzene, insol. water.

Mercuric phenylo-bromide CsH,HgBr.
[275°]. Resembles the preceding in preparation

and properties. Br forms HgBr, and bromo-
benzene. When heated with an alcoholic solu-

tion of E^S :the products are EBr, HgS, and
HgPh^

Mercuric phenylo-iodide 0,H,EgI.
[266°]. Pram HgPh^ and I in alcohol. Satiny
tables (from alcohol-benzene). > Insol. vratet,

nearly insol. cold alcohol, ether, and benzene,

m. sol. hot benzene and chloroform, y. sol. C8,.

May be partially sublimed. Sodium-amalgam
reduces it in alcoholic solution to HgFh,.

Mercuric phenylo-hydroxide
CHsHgOH. From PhHgCl by boiling with

alcohol and moist AgsO. White trimetric prisms
(from alcohol), sol. boiling water, alcohol, and
benzene, si. sol. cold water. Softens at 160°,

but is not melted at 200°. The aqueous solu-

tion is alkaline in reaction. Expels NH, from
its salts ; ppts. alumina from alum, and absorbs

CO2 from the air.

Mercuric phenylo-cyanide PhHgCy,
[204°]. From HgPh^ and HgCy, in alcoholic

solution at 128°. Long slender trimetric prisms;

v. si. sol. boiling water, m. sol. boiling alcohol

and benzene. Cone. HClAq at 120° forms HgCl,,

formic acid, benzene, and NEC,. Alcoholic EOH
forms mercury, benzene, and potassium cyanate.

Iodine forms PhHgl and ICy. H,S forms HgS,
benzene, and HCy.

Mercuric phenylo-sulphocyanida
PhHgSCy. [227°]. From HgPh, and Hg(SCy),
Silky plates ; sol. boiling alcohol.

Mercuric phenylo -nitrate PhHgNO,,
[c. 167°]. From PhHgCl and AgNO, in alco-

hol. Trimetric silky plates; v. si. sol. boiling

water. Cone. HGlAq gives benzene and mercuric
nitrate.

Mercuric phenylo-carbonate
(PhHg),CO,. From PhHgCl and AgjCO,. Small
white needles; si. sol. boiling water, m. sol.

boiling alcohol and benzene. Not decomposed
on fusion.

Mercuric phenylo -formate
PhHgO.CHO. [171°]. From HgPh, and con-
centrated formic acid. Small tables.

Mercuric phenylo-acetate PhHgOAo.
[149°]. Obtained by boiling HgPhj with excess

of HOAc, ppg. with water, and crystallising from
hot water. Badiate groups of prisms ; si. sol.

cold, m. sol. hot, watnr; m. sol. alcohol and
benzene. Decomposed by distillation yielding

diphenyl, benzene, kcfl, HOAc, carbon, and
mercury. Boiling aqueous HCl forms benzene,

HgCl,, and HOAc. Other mineral acids act in

like manner. Sodium-amalgam reduces it in

alcoholic solution to benzene. Iodine, acting on
its aqueous solution, forms HgL;, iodo-benzene
and HOAc. H2S forms HgS, benzene, and
HOAc.

Mercuric phenylo-propionate
PhHgOCjHjO. [0. 166°]. From HgPh, and boil-

ing propionic acid. Crystals; sol. hot water,

alcohol, and benzene.

Mercuric phenylo -myristale
PhHgOC,,Hj;0 From HgPhj, myristic acid,

and alcohol at 120°. Small scales ; sol. boiling

alcohol and benzene. Boiling HClAq splits it

up into HgCl.^, benzene, and myristic acid (Otto,

J.pr. [2] 1, 179).

Hercoric tetra-methyl-di-amido-di-phenyl

(NMe,.C,H,)JIg. [169°]. Formed by the action

of sodium-Amalgam in presence of EtOAc on
j)-bromo-di-methyI-aniline dissolved in xylene

(Schenk a. Michaelis, B. 21, 1501). Colourlesi

crystals, turning green in air. Crystallises from
benzene with CgH, (1 mol.). V. e.sol. chloroform,

and benzene, v. si. sol. alcohol and ether.

Mercsnrio di-o-tolyl Hg(C,H4Me)2. [107°].

From o-bromo-toluene sodium-amalgam, and
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teetio ether (Ladenbarg, A. 17S, 162). Large
tiielinio tables (from benzene).

Mercuric o-tolylo-chloride
[2:lJCaH4Me.HgCl. o-Tolyl-merctirie chloride.

[146°]. Formed by treating mercuric di^o-tolyl

with HgCl, in ethereal solution (Michaelis a.

Geuzken, A. 242, 180). Needles ; v. sol. chloro-

form, m. sol. alcohol and benzene, si. sol. ether

and petroleum-ether. SubUmes with partial de-

eomposition.
Hercuric m-tolylo-chloride

[3:l]C.H^Me.HgCl. [160°]. Obtained by boiling

(C^,Me),SbHgClj with alcohol (M. a. G.).

Needles (from alcohol) ; t. sol. chloroform and
benzene, m. sol. alcohol. E^S passed into its

alcoholic solution ppts. HgS.
Mercuric di^-tolyl Hg(0„H,Me)s. [238°].

Formed fromp-bromo-toluene, sodlum-amaJgam,
and EtOAc (Drehera. Otto, A. 154, 171 ; Laden-
burg, A. 173, 163). Needles or tables ; insol.

water, si. sol. cold alcohol, m. sol. hot benzene,

CS2, and CHCl,. May be distilled. Boiling cone.

HCL&.q gives toluene and HgClj
Mercuric p-tolylo-chloride

C,H,Me.HgCl. [187°]. SmaU tables (Otto, J.^w.

[2] 1, 185).

Mercuric p-tolylo-iodide C,H4Me.HgL
[220°]. From mercuric di-^-tolyl and iodine.

Trimetric satiny tables; insol. water, si. sol.

boiling alcohol, m. sol. hot benzene. May be
sublimed.

Mercuric p-tolylo-aeetate
C^^McHgOAc. [153°]. Small trimetric prisms

;

nearly insol. cold water, si. sol. boiling water,

m. sol. alcohol. Behaves like the corresponding

phenyl compound.
Mercnric-di-i)-xylyl (CeHaMeJ^Hg. [123°].

Prepared by the action of sodium-amalgam on
bromo-2>-zylcne (Jacobsen, B. 14, 2112). Thick
prisms ; sol. GS^, chloroform, and benzene, si. sol.

alcohol and ether.

Hercuric di-m-xylyl [1:3:4] (CgH^MeJ^Hg.
[170°]. From bromo-m-zylene and 2 p.c. sodium-
amalgam by heating at 145° for 12 hours (Weller,

£.20,1718). Slender felted needles; si. sol. ether,

alcohol, and cold benzene ; v. sol. hot benzene.
Boiling EClAq gives EgCl, and m-zylene. PCI,
forms C.H3MejPClj (257°) and C^jMe^HgCl.

Hercuric di-n-propyl-di-phenyl HglCgH^Pr),.
[110°]. From Br.CBH4.Pr [1:4] and sodium-
amalgam (B. Meyer, J. pr. [2] 34, 103). Long
ZlBfidlGS

Mercorie di-cymyl Hg(C,„H,3)j. [134°].

Formed by heating a mixture of bromo-cymene
with xylene and sodium-amalgam with addition

of a little acetic ether (Paterud a. Colombo, B.
10, 1749). Long slender needles ; m. sol. boil-

ing alcohol, benzene, and xylene.

Mercuric di-pentauethyl-phenyl Hg(C,Mes)2.

[266°]. From bromo-pentamethyl -benzene,

chloroformic ether,and sodiimi-amalgam (Jacob-

sen, £. 22, 1220). Prisms (from xylene) ; . si.

Bol. alcohol and ether, v. sol. hot xylene.

Mercuric di-naphthyl Hg(C,„H,),. Mol. w.

454. [243°]. S.G. 1-93 (Schroder, B. 12, 564).

Formed by boiling (a)-bromo-naphthalene with

several times its volume of crude xylene,

pasty sodium-amalgam, and a little acetic ether

for 19 hours, and filtering while hot (Otto a.

Maries, A. 147, 164; Z. [2] 3, 377; 4, 162).

Small minute, trimetric prisms (from benzene

or CS2). Not affected by air or light. Insol.

water, si. sol. boiling alcohol, cold benzene or

ether, m. sol. hot CS,, chloroform, and benzene.
Decomposed by heat. Cono. HIAq forms Hgl,
and naphthalene. HCl and HBr act in a similar

way. Iodine forms Hgl^, C,„H,HgI, and ulti-

mately 0,„H,I. It does not react with HgCl^
Mercuric naphthylo-bromide

C,„H,HgBr. [196°]. From Hg(C,„H,), and
bromine. Formed also by heating Hg(G,gH,),
with HgBr,. Needles ; insol. water, sol. hot alco-

hol.

Mercuric naphthylo-iodide C,„H,EgI.
[185°]. From mercuric di-naphthyl and iodine

(1 mol.) in CS2. Soft satiny needles or dendritic

groups. Not altered by light; insol. water, si.

sol. hot alcohol and benzene. Sodium-amalgam
converts it into mercuric di-naphthyl.

Mercuric naphthylo-acetate
C,„H,HgOAc. [154°]. Formed, together with
naphthalene, by heating mercuric di-naphthyl
with excess of HOAc. Small needles (from al-

cohol) ; insol. water, v. sol. hot HOAc, alcohol,

CS^, benzene, and chloroform, m. sol. ether.

Hot HClAq gives naphthalene and HOAc.
Sodium-amalgam acting on its alcoholic solu-

tion forms naphthalene and HOAc. Water at

140° has no action.

Mercuric naphthylo-butyrate
C,|,H,.Hg.0C4H,0. [200°]. Very slender needles;

sol. hot water.
MESACONIC ACID C^H^O, ix.

CHs.C(C0sH):CH.C0.^. Mol. w. 130. [202°].

S. 2-7 at 18° ; 118 at 100= (Pebal, A. 78, 130)

;

2-6 at 14° ; 3-4 at 22° (Baup, A. 81, 97). S. (90
p.e. alcohol) 30-6 at 17°; 957 at 78° (P.) ; (88 p.c.

alcohol) 38 at 22° (B.). «„ 46-9 in a 3-69 p.c.

aqueous solution (EanonnikofF, J.pr. [2] 31, 349).

Heat of solution —5493. Heat of combustion
27,334 (Gal a. Werner, Bl. [2] 47, 159). H.C.
479,063 (Loaguinine, C. R. 106, 1291).

Formation.—1. By boiling a dilute solution

of citraconic acid for half an hour with one-

sixth of its volume of nitric acid. Mesaconic
acid is deposited on cooling (Gottlieb, A. 77, 268

;

Pebal, A. 78, 129 ; Baup, A. 81, 96).—2. By
boiling citric acid with cone. HIAq or EBrAq
(Kekul6, A. Suppl. 2, 94 ; Pittig, A. 188, 77, 80).

3. By heating a cone, aqueous solution of ita-

conic or citraconic acid at 180° to 200°, CO, and
an empyreumatic oil being also formed (Swarts,

Bull. Acad. Royale Belgique, [2] 36, No. 7).'

4. From dtra- and mi!sa-di-bromo-pyrotartaria
acids by heating with KI and copper at 150°

(Swarts, Z. 1868, 259).—5. The mono-anilide
is heated with (3 mol. of) KOH and a little

water for 1^ hours in the water-bath. The aniline

separates out and is removed by means of ether,

the acid being ppd. by means of SO^H.^ (Anschiitz,

A. 254, 136).—6. 'Oxy-tetric acid,' which ii

formed from methyl-aceto-acetic acid by succes-

sive treatment with'bromine and alcoholic potash
(Demargay, A. Ch. [5] 20, 473), is identical with
mesaconic acid (Gorboff, J. B. 1887,605; CloSz,
Bl. [3] 3, 698, 602).

Preparation.—By evaporating a mixture of
citraconic anhydi'ide (10 pts.), water (22 pts.),

and cone. HNO, (3 pts.), until red fumes begin
to appear. The product is crystallised from
water (Fittig, A. 188, 73).

Propcj^s.—Slender needles (from water) 01
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priamB {bom alcohol) ; el. sol. cold, t. sol. hot,

water. V. sol. alcohol and ether. May be sub-

limed without decomposition. Its molecular

weight, determined by Baoult's method, is iden-

tical with that of citraconic and of itaconic

acid (Fatem6, B. 21, 2157). Mesaconio acid is

lightly coloured by FeCl,, and the solution

when boiled yields a brown gelatinous pp. which
re- dissolves on cooling. The addition of more
FeCl, prevents its re-dissolving. Xeutral solu-

tions of mesaconates give a brown pp. with
FeCl,, insoluble in excess of the reagent or when
heated.

Reactions.—1. Cone. HIAq at 160° forms
pyrotartario acid.—2. Sodmm amalgam also re-

duces it to pyrotartario acid. The same reduc-

tion may be effected by zinc-dust (Bottinger, B.
9, 1821).

—

a. Bromine has no action in the cold

(difference from citraconic acid) but above 60'' it

combines, forming mesa-di-bromo-pyrotartario
acid [170°] (KekuU, A. Suppl. 2, 85).—4. Chlor-
ine passed into water in which mesaconic acid

is suspended forms a solution which when eva-

porated leaves chloro-citramalic acid C,H,C10,
(chloro-oxy-pyrotartaric acid). The same acid

is formed, together with tri-chloro-acetone, by
passing chlorine into an aqueous solution of

sodium mesaconate.—5. Does not combine with
HBr in the cold, but by prolonged heating with
HBrAq at 100° or 140° it is converted into citra-

bromo-pyrotartarie acid ; an acid that is formed
also by the union of HBr with citraconic acid in

the cold. — 6. When repeatedly heated with
faming HClAq at 160° it is converted into dtra-
chloro-pyrotartaric acid [130°], which is decom-
posed by boiling water into HCl and mesaconic
acid (Swarts).—7. The electrolysis of potassium
mesaconate yields, at the positive pole, CO, and
allylene (Aarland, /. pr. [2] 6, 256 ; 7, 142).—
8. AcCl forms citraconic anhydride. Mesaconio
anhydride has not been obtained (Petri, B. 14,

1636).— 9. On evaporating a solution of the

aniline salt water is not eliminated from the

molecule (difference from citraconic acid).

Salts.—NH,HA". S. 12-6 at 15°. Very
small prisms.—BaA"4aq: monoclinic crystals,

more sol. water than barium citraconate and
itaconate (Petri, B. 14, 1634).—BaHjA",2aq

:

pearly hexagonal plates.—CaA"aq. S. 6 at 20°.

Very small needles, insol. alcohol.—PbA" IJaq

:

deposited in the cold as a crystalline pp., v. si.

Bol. water.—FbA"aq : deposited from a hot solu-

tion as an amorphous pp.—PbHjA", (dried at

100°). Small needles.—(HO.Pb).iA"j : ppd. by
adding lead subacetate to a solution of sodium
mesaconate (Otto, A. 127, 182).—CuA"2aq.—
Ag^" : crystalline pp., si. sol. water.—AgHA"

:

needles, m. sol. hot water.

Methyl ether Me.,A" (206° i. V.). S. -8 at

16°. S.a. if 1-1254
; |9 1-1138. M.M. 1-154 at

24'. Ms 1-4564 at 16° (Gladstone) ; 1-4570 at

17° (Knops, A. 248, 195) ; /*„ 1-4813 at 16°

(Qladstone). From the acid, MeOH, and HCl
(Perkin, C. J. 39, S56).

Ethyl ether (229° i. V.). S.G. ^ 1-061;

|S 1-039 (Perkin) ; =-» 1-0468 (Knops, A. 248,

196). M.M. 1-168 at 25°. Md 1-4433
; /»h 1-4727

at 16° (Qladstone ; ef. Enops). Formed by the

action of alcohol and HCl on mesaconic and on
citraconic acids.

Chloride C,H,(COCl)r (80° at 17 mm.).

Prepared by the action of PCI, on mesaebnle
acid or citraconic anhydride (Petri, B. 14, 16S4)i

Colourless liquid.

Amide C^H.fl2{TSS,)fl [177°]; colourless

flat crystals, sol. water.

Anilide C,HjOa(NHPh)2 : [186°]; flat white
silky needles, sol. alcohol and ether, si. sol.

water. Heated to 268° it decomposes into

aniline and citraconanil (the phenylimide of

citraconic acid) (O. Strecker, B. 15, 1639).

Mono-anilide C,H4(C02H)(CONHPh).
[163°]. Formed by heating citraconic anhydride
with aniline at 170°, rectifying in vacuo the re-

sulting phenylimide (172° at 12 mm.), dissolving

it in baryta-water, ppg. excess of barium by CO,
and then adding HCl (Anschtitz, A. 264, 133).

Identical with the product which separates from
an aqueous solution of acid aniline citraconate

on standing. White powder. Converted by
heating in a sealed tube with KOH into mesa-
conic acid.

Constitution.—Mesaconic acid standsto citra-

conic acid in the same relation that fumario
stands to malcic acid. This is shown by their

behaviour towards Br, HBr, and aniline, and
by the physical constants of their ethers.

Hence mesaconic acid is methyl-fumaric acid,

while citraconic acid is methyl-maleio acid.

The constitution of mesaconic acid will there-

fore be known as soon as that of fumaric acid

has been satisfactorily determined (v. MALEifo
acid).

UESA-SI-BBOUO-FTBOTASTARIC ACID «.

Ol-BBOHO-FTBOTABIABIC ACID.

TBIMESIC ACID 0^0, i.e.

CsH,(C02H), [1:3:5]. Bemene-s-tri-carboxylic

acid. Mol. w. 210. [o. 325°]. H.C.v. 768,500.
H.0.p. 767,600. H.F. 285,400 (Stohmann,
Eleber a. Langbein, J.pr. [2] 40, 140).

Formation.—1. By the oxidation of mesi-
tylene or mesitylenic acid by chromic acid mix-
ture (Fittig, A. 141, 158).— 2. By the oxidation

of uvitio acid (Baeyer, ^. 1868, 119 ; Fittig, A.
147, 301), and of s.-tri-ethyl-benzene (Jacobseu,

B. 7, 1435 ; Friedel a. Balsohn, Bl. [2] 34, 636)
by chromic acid mixture.—3. One of the pro-

ducts obtained by heating hydromellitic or iso-

hydromellitio acid with cone. H^SO^ (Baeyer,

A. Suppl. 7, 40, 48).—4. By heating mellitic

acid with glycerin (Baeyer, A, 166, 340).—6. In
very small quantity by fusing the corresponding
bromo-benzene sulphonio acid with sodium
formate (Bottinger, B. 7, 1781).—6. By fusing

benzene s-trisulphonic acid with KCy, and sal-

ponifying the resulting nitrile with EOH (Jack-

son a. Wing, Am. 9, 347).—7. From di-sodium
salicylate C„H4(0Na).C0.jNa by heating in a cur-

rent of carbonic acid, converting the resulting

C,Hj(0H)(C0^)', into C.H,C1(C0.^)„ and re-

ducing with zinc and dilute acids.—8. By the
polymerisation of propiolio acid, which takes
place to some extent when it is exposed for some
weeks to sunlight, air being excluded (Baeyer,

B. 19, 2185).—9. Trimesio ether is formed by
the action of sodium upon a mixture of ethyl

formate and ethyl acetate ; formyl- acetic ether

HCCCH^-CO^t is probably first formed and
subsequently condensed (Piutti, B. 20, 537).

When mixtures of methyl formate and ethyl

acetate, or of ethyl formate with methyl acetate
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«re nsed mixture of ethyl and methyl tiime-

Bates is obtained.

Pr<yaerties.—Colourless prisms (from waters

;

partially sublimes before melting. M. sol. cold
water and ether, y. sol. hot water, y. e. sol.

alcohol. When distilled with lime it yields

benzene.

Salts.—NaHjA'" ; plates, si. sol. cold water.—^NajA'".—KHjA'" ; needles, si. sol. cold water.

—

Ca^"'jaq : nodules.—Baj,A"'jaq (dried at 150")

:

needles, almost insol. cold, v. si. sol. boiling

water (difference from mesitylenic acid).

—

BaHfA."'2 4aq: slender hair-like needles, si. sol.

cold water.— Zn,A"'2 2aq: glittering prisms,

almost insol. cold water.—Cu^"'2aq (dried over

HjSOJ. Pale-blue pp.—AgjA'".
Methyl ether Me^A'". [143^. Small silky

needles. E.F. 249,500 (Stohmann, J. pr. [2] 40,

353).

Ethyl ether Btji.", [138°]. Prepared by
adding a mixture of formic and acetic ethers by
drops to twice the amount of ether, in which
sodium is placed. On adding dilute H2SO, an
oil is obtained, which gives a blue-violet colour

with FeCl,, and on standing in a desiccator de-

posits crystals of trimesic ether (Wislicenus, B.
20, 2930). Long glistening prisms. A mixture
of this ether and the preceding in equal propor-

tions melts at 105° to 110°.

Salpho-trimesic acid. Amide.
0,Hj(S02NHj)(C0jH)s. Formed by oxidising the
amide of either of the sulpho-mesitylenic acids

with EMnO^ (Jacobsen, A. 206, 203).—
EH2A'" 2aq : crystalline mass, m. sol. water.

Oonc. HClAq at 210° gives trimesic acid, NH„
and H2SO4. Potash-fusion gives oxy-trimesio

acid.

UESICEBIN V. Tbi-oxy-mbsiiylbnb.
UESIDIC ACID V. UviTio acid.

MESISIITE C,H„N i.«.

0,Hj(CHj),NHj [1:3:5:6]. Amido-mesitylcne.

(229°) (Ladenburg, A. 179, 172). S.G. -963.

Formation,— 1. By boiling nitro-mesitylene

with tin and HClAq (Fittig a. Storer, i4. 147, 1).—
2. From di-methyl-aniline methylo-iodide, by
heating in a sealed tube at 335° (Hofmann, B.
6, 715 ; 8, 61).—8. By heating w-m-xylidine hy-
drochloride or c-m-zylidine hydrochloride with
methyl alcohol at 300° (Eisenberg, B. 15, 1012

;

Nolting a. Forel, B. 18, 2681).—4. By heating

aniline hydrochloride with MeOH at 300° (Lim-
pach, B. 21, 640).

Properties.—^Liquid. Gives m-xyloquinone
on oxidation. When heated with MeOH and
HCl for forty-eight hours at 230° it yields di-

methyl-mesidine (0. 215°). ClCO^Et yields

C.HjMe,.NH.COjEt [62°] (Eisenberg, B. 16, 1016).

Salts.—B'HCl: featneiy crystals or prisms,

V. sol. water and alcohol.—B'^SnCli. Spar-

ingly soluble needles.—B'jH,PtClj.—B'jHjOjO«:

plates, si. sol. cold water.

Acetyl derivative CgH2(CHj),NHAc.
[217°]. Prisms (from alcohol). May be sublimed.

Bemoyl derivative OsH2(GI£,),NEBz.
1204°]. Needles (Schack, B. 10, 1711).

MESIOINE 8ULFH0KIC ACID C,H„NSO,
«.». 0,H(NHj)(CH3)3S03H [6:1:3:5:4]. Amido-
mesitylene sulphonic add. From nitro-mesityl-

ene sulphonio acid by reduction with NH, and

HsS (Bose, A. 164, 70). Slender prisms or

needles (containing aq) (from water), v. sol. hot

alcohol, si. sol. cold water. Does not combine
with HCl or HjSO,.—BaA',: nodules, m. sol.

cold water,—MgA'j 3aq.—ZnA', 6aq,—PbA', aq

:

crystalline ; v. sol. cold water.—'AgA'.

HESITENE LACTONE v. vol. i. p. 21 and
BBOUO-UESrrENI! IiACTONE.

XKI-UESIIIO ACID V. Pyridinb tbi-oabb-

OXYIiIO ACID.

UESITOL 0,H,20 i.e.

0„H,(CH3)3(0H) [1:3:5:6]. Oxy-mesitylcne. [69°].

(219-5° i. v.). Obtained from mesidene by the
diazo- reaction, and by fusing mesitylene sul-

phonic acid with potash (Biedermann a.Ledoux,
B. 8, 67, 260 ; Jacobsen, A. 196, 268). Orystals,

T. e. sol. alcohol and ether. Volatile with steam.
Insol. NHjAq and aqueous NajCO, ; v. sol.

XaOHAq. Kot coloured by FeCl,. Forms a
sulphonio acid, which has an easily soluble

barium salt, coloured deeply by FeCl,. This sul-

phonic acid yields oxy-mesitylenic acid by
potash-fusion.

Methyl derivative C,H2(CH,),(0CH,).
(c. 202°). Liquid. Bromine gives a bromo-de-
rivative [80°]. F. Auido- and Bbomo-mgsitoi..

MESITONIO ACID C-H.^O, or

(CH3)jC(C0jH).CHj.C0.CH, (?). IH-a-methyl-0-

acetyl-propionic acid. [74°] (Anschlitz). [90°]

(P.). (138° at 15 mm.). (230°-240°) at 760 mm.
Prepared, together with an acid (0gH„NO,) and
phoronic nitrile (CnHigK^O,), by boiling the pro-

duct of the action of gaseous HCl on acetone,

with alcoholic EON. In this reaction the sub-

stance first formed is probably the chloride

(CH3),,CC1.CH2.C0.CH3,which byKCN would give

the nitrile of mesitonio acid (Pinner, B. 14, 1071).
Plates or prisms. Sol. water, alcohol, ether, and
benzene, si. sol. petroleum-ether. Its salts are

T. e. sol. water. On distillation it splits off

water, forming mesito-lactone C,H,,02. Tields

di-methyl-malonic acid on oxidation with HNO,
(Anschiitz, A. 247, 103). On reduction it yields

the lactone of 7-oxy-di-a-methyl-Talerio acid
(0H3),0.CH;!.CHMe.0.C0 [62°].

Ethyl ether C,H,.(0H).C0,Et. (210°).

Colourless liquid.

Acetyl derivative of the ethyl ether
C,H,„(0Ac).C0jEt. (206°). Liquid (Pinner, £.
15, 678).

Phenyl hydrazide
PhHN2:CMe.CH,.CMe3.C0,H. [121-5°]. Small
prisms (from benzene or dilute alcohol). On
boiUug with a few drops of EClAq it yields crys-
talline C,3H„NjO [84°].

Compound with Hydrogen Cyanide

CaH^NO. t.e. oH>°-^H»-C<OOH'
00-

MesityUc acid. [174°].

-NH
Prepared, together

with mesitonio acid and phoronic nitrile, by
boiling the product of the action of HCl on
acetone with alcoholic ECX. In this reaction it

is probably formed by the addition of HCX to
mesitonio acid or its nitrile (Simpson, A. 148,'

351 ; Pinner, B. 14, 1071 ; 16, 580). Distils nn-
decomposed at a high temperature. Large flat

prisms (containing aq). Very stable body.
Forms easily soluble salts. By heating with
HOI to 140° COj and NH, are split off. Heated
with concentrated HjSO, to 160° it is converted
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into mesitonic acid. On oxidation with EHnO,
in acid solution it gives di-methyl-succinimido

and di-methyl-malonamic acid [107°].

Ethyl ether A'Bt. [90°]. Colourless

prisms. Sol. alcohol and in acid, si. sol. water.

Amide Ce^.^^NJO,. [222°]. Colourless crys-

tals. Sol. water and alcohol.

Mesito-lactone C,H,g02 i.e.

(CH,)j.C.CH:C.CH3

I I
, Lactone of Oxy-heptenoie

CO—

o

acid. [24°]. (167°). Prepared by distillation

of mesitonic acid (Pinner, S. 16, 679). Large
colourless prisms, si. sol. water. Neutral body.

By boiling with EOH it is reconverted into mesi-
tonic acid. It combines with bromine.

UESITYL. This name was given by Eane
(P. 44, 476) to a radicle CjHj, of which he sup-

posed acetone to be the hydroxide and MESimi
OXIDE {q. V.) the oxide. More recently it has
been employed to denote both s-di-methyl-

benzyl and s-tri-methyl-phenyl.

UESITYL ALCOHOL v. (u-Oxy-mesittlens.
MESIITL BBOMISE v. Bbouo-mesiiylenb.
MESITYLEHE C,H„ i.e. C.HsMe, [1:3:5].

t-Tri^methyl-benzem. Mol. w. 120. (164-5°)

(SchifE, A. 220, 94). S.G. ^ -8694 (S.) ; «f -8558

(Briihl, A. 200, 190). C.E. (9-8° to 164-5°)

•001159 (S.). V.D. 4-4 (obs. and oalc). S.V.
162-4 (Sohiff); 162-2 (Ramsay). ^^8= 1-5015.

Ea, = 65-76 (B.). H.C. = 1,251,660 [C,0,= 94,000

;

Hj,0 = 69,000] (Stohmann, J. pr. [2] 35, 41);
1,282,310 (Thomsen, Th.i,6i). H.F.p. = 490.

H.F.v.= -2410(2'/i.).

Occurs in coal-tar oil (Fittig a. Wackenroder,
A. 151, 292; Jaoobsen, A. 184, 179 ; B. 9, 256

;

10, 855). It is also one of the products of the
manufacture of oU-gas (Armstrong, C. J. 49, 74).

Occurs in all kinds of petroleum (American,
Bussian, &o.) (Engler, B. 18, 2234).

Formation.—1. By distilling acetone with
HjSOi (Eane, P. 44, 474; Hofmann, C. J. 2,

104; Cahours, 0. B. 24, 255; O. J. 3, 17).—
2. By the action of H^SO, on allylene (Fittig a.

Schrohe, B. 8, 17).—3. By treating toluene with
MeCl in presence of AICl,, ^-cumene being also

formed (Friedel a. Crafts, A. Ch. [6] 1, 461;
Ador a. BUUet,\5. 12, 329).

Preparation.—1. By mixing 180 g. acetone
with 300 g. sulphuric acid, allowing to stand for

an hour, then distilling gently, using a current

of steam at the end of the operation. The yield

is 40 g. (Varenne, Bl. [2] 40, 266).—2. H,S04
(2 vols.) diluted with water (l vol.) is slowly

added to a mixture of crude acetone (2 vols.) and
sand. . After 24 hours the mixture is distilled.

The oil thus obtained is washed with aqueous
NaOH and rectified (Fittig a. Briickner, A. 147,

42).—3. The fraction of coal-tar oil boiling be-

tween 160° and 168° is agitated with H^SO, and
the resulting sulphonio acids converted first into

Ba salts and then into Na salts. The Na salts

are then treated with FClj, and the resulting

chlorides converted into amides by KH|,Aq. On
crystallising from alcohol, the ^-cumene sul-

phonamide separates first, and then mesitylene
Gulphonamide. The mesitylene sulphonamide
is then heated with cone. HClAq at 160° (Jacob-
sen).—4. The sulphonic acids of ^'-cumene and
cf mesitylene may also be separated by heating

with HClAq at 100° for 1 hour, when mesitylene

sulphonic acid is decomposed into mesitylene

and H2SO4, while i|r-cumene sulphonic acid is

not afEected (Armstrong, B. 11, 1697).—5. When
steam is passed through a heated solution of

mesitylene sulphonic acid in dilute H^SO,, hy-
drolysis into mesitylene and H^SO, begins ai

soon as the temperature reaches 100° (Arm-
strong a. Miller, C. J. 45, 148).

Properties.—Light oil.

Reactions.—1. Br and CI form crystalline

substitution-products.—2. Fuming HNO, mixed
with fuming H^SO, forms tri-nitro-mesitylena.

3. Boiling dilute HNO, oxidises it to mesitylenio

acid and uvitic acid (Fittig, A. 141, 142).

—

4. E^Cr^O, and H^SO, yield acetic acid (Fittig).

5. EMnO, oxidises it to uvitic and trimesic acids

(Jacobsen, A. 184, 191).—6. When heated with

AlCl, in a current of HOI it yields MeCl and
m-xylene, toluene, and benzene (Jacobsen, B. 18,

342).—7. Mel in presence of AlCl, yields

(1, 2, 4, 6)-tetra-methyl-benzene (dureue) (Bar-

bier a. Eoux, Bl. [3J 2, 4).—8. Benzyl chloride

and AICI3 at 100° form benzyl-mesitylene (j. v.).

9. Benzoyl chloride in presence of aluminium
chloride forms phenyl tri-methyl-phenyl ketone

C,H5.C0.C,H,,Me3 [36°] and the compounds
(CA.C0)2C.HMe, [117°] and (CACO),C„Me,
[215°] (Louise, A. Ch. [6] 6, 200).— 10. PCI5 at
180° gives a small quantity of C^{GR.fil),
(Colson a. Gautier, Bl. [2] 45, 6).—11. Mesitylene

is very readily attacked by halogens. In the

darh, mono- di- or tri- (eso)-bromo-mesityleue

(CgHjMejBr, C,HMegBr,and CgMegBr,) are formed
according as 1, 2, or 3 mols. of bromine are em-
ployed. Chlorine acts similarly. The presence

of iodine, though not required, does not effect

the reaction. At the boiling-point the bromine,
as usual, enters the side-chains, 1 mol. Br
forming oi-bromo-mesitylene (mesityl bromide)
C8(CH,)jCH.iBr melting at [38°]. Direct sun-
shine, which usually acts like heat, in the case

of mesitylene, owing to the great tendency to dis-

placement of the nucleal hydrogen, produces a
different result ; (eso)-mono-bromo-mesitylene is

first produced but is partly attacked by the
rest of the bromine forming the liquid p-a-da-

bromo-mesitylene (ji-bromo-mesityl-bromide)

C,Hj(CH,)2Br(CH2Br) [6:3:4:1]. If eso-bromo-
mesitylene be exposed to further bromination in

sunshine, the reaction proceeds normally, pro-

ducing^-ai-di-bromo-mesitylene (as above), and,

on further action, jj-Ui-u^-tri-bromo-mesitylene

OeH2(CHj)Br(CHjBr)2 [6:4:3:1] melting at [122°]

(Schramm, B. 19, 212).—12. When a 10 p.c.

solution of mesitylene in CS^ is mixed with a
similar solution of chromyl chloride CrOjGlgapp.
(C,H]Me,)(Cr02Cy is obtained which when de-

composed by water yields di-methyl-benzoic

aldehyde (221°), which is oxidised by air to

mesitylenic acid (Etard, O. B. 97, 909).—13. The
diacetyl derivative of ortho-formic aldehyde (1 pt.)

mixed with mesitylene (1 pt.) and HOAc (10 pts.)

condenses on adding a mixture of HOAc (10 pts.)

with an equal volume of H^SO,; and aftet

24 hours crystals of (C,H2Me,)2CH2 [130°] sepa-

rate. The formation of this body may be used
as a test for mesitylene, a mixture of methyl
alcohol and CrO, in HOAc being used instead

of CH2(OAc)2 (Baeyer, B. 6, 1094; 6, 220).

Oonstitution,—The explanation of the for-
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mation of inesitylene by condensation of acetone
was first given by Baeyer {A. 140, 306). That
the three methyls are symmetrically situated in

the benzene nucleus would appear from the
existence of only one mono- derivative derived by
displacing an atom of hydrogen in the nucleus,

e.^. there is only one nitro-mesitylene. A
systematic proof of the symmetry of mesitylene
has been given by Ladenburg {A. 179, 163). He
prepares in succession OaHe3(N02)(I702)H,
C.Me,(NO.J(NH,)H, OsMe,(NOj)(NHJ(NOj), and
0,Ue,{JSiO^H(SO^. Since the last di-nitro-

mesitylene is identical with the first, the second
and third hydrogen atoms are similarly situated

in the nucleus. Again, from the above nitro-

mesidine 0,Me,(K02)(NH2)H Ladenburg ob-

tained OeMe,(N02)HH and, by reducing this,

mesidine C^e,(NH2)HH. Nitro-mesidine, ob-

tained by niteating C,Me,(NH2)HH,must be either
C,Me,(NHj)(NOj)H or CjMe,(NHj)H(N02). But
since it has been shown that the second and
third atoms of hydrogen are similarly situated,

these two formulas are identical. And since

the nitro-mesidine is found to be identical with
the CtMe,(K02)(NH2)H prepared from the di-

nitro-mesitylene 0„Mes(N02)(N02)H, it follows

that the first and second atoms of hydrogen are

similarly situated. Hence all three atoms of

hydrogen are similarly situated, and the formula
will be 0,Me,H, [1:3:5J.

Mesitylene hezahydride Ofi,gi.e. CgMe^H,.
(c. 137°). Obtained by heating mesitylene with
PH^I at 280° (Baeyer, Z. [2] 5, 320 ; A. 155, 273).

Oil, smelling like petroleum. Converted by pro-

longed heating with fuming HNO, into tri-nitro-

mesitylene.

References.—Di-amido-, Benzyl-, Bbouo-,
Bbomo-mitbo-, Bbouo-oxx-, Chlobo-, Di-cblobo-

BB0H0-, CHLOBO-NrrBO-, NiTBO-, NiTBO-BENZYL-,

Di-ozY- and Tbi-oxy- mesitylene. V. also

Mesidine, Mesitol, and Azo- coufounds.
MESIIYLENE-DXAMIITE v. Di-amido-mesi-

ttiiEne; vol.i. p. 166.

HE8ITYLEHE CASBOXTLIC ACID v. ($)
Iso-cxnasio acid.

UESHTLENE OLTCOL v. Di-oxy-mesuyl-
BNE.

UESITTLENE FHTHALOTLIC ACID «.

FbENYIi ibi-ueiuyl-fhenyl eeioke cabboxylio

Acm.
UESITTLENE SULFHINIC ACID

O.H^Ie,.SOsH [1:3:6:6]. [99°]. Formed by
adding a mixture of sodium-amalgam and
C,H,Me,S02Cl to a dry mixture of benzene and
toluene, and decomposing the resulting pulpy

mass with HCl (Holtmeyer, Z. 1867, 686). Fan-

shaped groups of needles.—BaA', xaq.—AgA'.

UESITTLEKE SULFHONIO ACID C^„SO,
l.e. C,H,Me,SO.H. [c. 77°]. Formed by dis-

solving mesitylene in warm H^SO, (Hofmann,

C. J. 2, 113; Jaoobsen, A. 146, 85; 184, 185;

Beilstein a. Kogler, A. 137, 317 ; Fittig, J. 1866,

610 ; Z. [2] 4, 583). Trimetric six-sided tables

(containing 2aq) (Bose, Z. [2] 6, 341 ; A. 164,

63; Bodewig, J. 1879, 737). Decomposed by

distillation vrith dilute H^SO, into mesitylene

and H2SO4, the hydrolysis beginning at 100°

(Armstrong a. Miller, C. J. 45, 148). Gives

mesitol on potash-fusion (Jacobsen, A. 195,

S65).

Salts.—EA'aq. Boondish groups of silky

laminas. S. 14 at 12°.—NH,A' aq. [250°].

Plates, V. sol. water and alcohol.—CaA'25aq;
efSorescent crystals.—BaA', 9aq. S. 6-6 at 18°;

5-6 at 11-5°.—SrA'Jaq.—MgA',6aq.—OoA'j 6aq:
flesh-coloured lamina, t, sol. water and alcohoL
—CuA'2 4aq. Pale-green laminie. S. 6 at 10°.—
PbA'2 9aq. Pearly plates. S. 15 at 20°.

Chloride OsHaMesSOjOl. [57°]. Wedge,
shaped tables (from ether), insol. water, v. sol.

alcohol and ether (Holtmeyer, Z. 1867, 686).

Amide CjHjMe.SOjNH,, [142°]. S. -033 at

0° ; -64 at 100°. S. (83 p.c. alcohol) 5-5 at 0° i

114 at 78°. Fibrous mass (from aloohol)^ or

hair-like needles (from ether). May be oxidised

to C,HjMe(COjH)j.SOjNHj and an acid~

CsH2Me,(C0^).S02KH2, and the anhydride of

an isomeric acid 0,HsMes<[QQ«]>NH (Hall a.

Bemsen, Am. 2, 130; Emerson, Am. 8, 268).

Imide (CaH,MeaSOj)jNH. [124°]. Formed
by heating the amide with a little HCl in a
sealed tube. Long needles, m. sol. hot water, sol.

NaOBlAq, and reppd. by HCl.
Mesitylene disnlphonic acid C„HMe2(S0,H),.

Formed by dissolving mesitylene (1 pt.) in

fuming HjSO, (10 pts.) and adding P,Os (3 pts.),

the temperature being kept low during the opera-

tion (Barth a. Herzig, M. 1, 807). Deliquescent

needles. Gives oxy-mesitylenio acid on potash-
fusion.— KjA" 2aq. — Na^A" IJaq : needles.—
BaA"3aq: needles.—GuA" (dried over H^SOJ:
greenish-white needles.

Reference.—Bbouo - mesitylene ECLPnoNto
acid.

MESITYLENIC ACID C,H,.0., i.e.

CeHjMej.CO^H. Di-methyl-bemoic acid. Mol.

w. 150. [166°]. H.C.V. 1,084,300. H.C.p.

1,085,200. H.P. 105,800 (Stohmann, Kleber, a^
Langbein, J. pr. [2] 40, 135). Colourless plates.

Formation.—1. By boiling mesitylene with
dUute HNOj (1 vol. of S.G. 1-4 and 2 vols, watpr)

for 18 hours. The product is distilled with
steam, boiled with a little tin and HClAq to re-

move a nitro- compound, and crystallised from
alcohol (Fittig, A. 141, 144 ; Fittig a. Bruckner,

Z. [2] 4, 493 ; A. 147, 45).—2. By boiling s-di-

methyl-ethyl-benzene with nitric acid (S.G. 1-1)

(Jacobsen, B. 7, 1430 ; Wroblewsky, B. 9, 495).

3. By passing CO over a mixture of NaOEt and
NaOAc at 205° ; or by heating such a mixture
with zinc-dust (Geuther a. Frohlich,^. 202, 310).

Properties.—Monoclinic crystals (from alco-

hol) ; V. si. sol. water, v. sol. alcohol. Sublimes
below its melting-point. Distillation with lime
yields m-xylene. Chromic acid mixture oxidises

it to trimesic acid.

Salts .—NaA' (dried at 130°). V. sol. water
and alcohol.—CaA'2^aq. Not more soluble in

hot than cold water. — BaA', : silky prisms.—
MgA'gSaq: groups of monoclinic prisms.

—

ZnA'2 (dried at 130°) : laminte or needles, si. sol.

water.—MnAV—NiA'j (dried at 130°).—AgA'j.
Minute needles, sol. hot water.—AgA',aq (Hall

a. Bemsen, Am. 2, 130).

Ethyl ether EtA'. (241°). Heavy oil;

solidifies below 0°.

ilmicZe CaH2Me3.C0NH2. [133°]. Needles;
T. sl. sol. cold water.

References.—Amido- bbouo-, and culobo.
MESIIYLENia AGIO.
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HESITTI.ENIC OL7C0I v. Di-oxt-mesiiyl-
ENE.

UESIITLENIC OLTCEBIN v. Tbi-oxy-me-
BITTI^NE.

MESITTIIC ACID v. compoand of Mesitonio
Aom with HCy.

UESITTL UEBCAFTAN v. Tbi-methtl-
rBENYL UEBCAPTAK.

UE8ITTL OXIDE G,H,oO(.«.
(CH3)jC:0H.C0.CH,. Methyl isobutenyl ketone.

IsopropyUdene-aeetone. (132°) at 751 mm.
B.G. 'jO -8578. Ho 1-4440. V.D. 3-67 (oale. 3-39).

Raa ^9-7 (EanonnikoS, J.pr. [2] 31,352).

Formation.—1. One of the products of the
action of H^SOj on acetone (Kane, P. 44, 476).

2. Together with phorone by leaving acetone for

several weeks in contact with quicklime (Fittig,

A. 110, 32).—8. One of the products of the ac>

tion of ZnEt, or ZnMe, on acetone (Pawlow, B.
», 1311 ; A. 188, 130).—4. In small quantity,

together with other bases, by distilling diaceton-

amine (Heintz, A. 174, 133; 181, 70; B. 8,

89).—5. By boiling with lime the lactonic pro-

ducts of condensation of aceto-acetic ether
(Hantsch, A. 222, 21).—6. By boiling acetyl

chloride with acetone (Beilstein a. Wiegand, Bl.

[2] 38, 167).— 7. Among the products of the dis-

tillation of glycerin with BaO (Destrem, A. Ch.
[5] 27, 6).

Preparation.—Acetone is saturated with HOI
and then left to itself for a fortnight. The pro-

duct is mixed with water, and the heavy oil, con-
taining hydrochlorides of mesityl oxide and
phorone, decomposed by alcoholic or cone,

aqueons EOH, and distilled with steam. The
product is fractionally distilled (Baeyer, A. 140,

297).

Properties.— Oil, smelling like peppermint

;

insol. water, miscible with alcohol and ether.

Beactioni.—l. Boiling dilute sulphuric acid
forms acetone. Cone. E^SO^v gives mesitylene
(Claisen, B. 7, 1168).—2. Boiling dilute nitric

acid yields acetic and oxalic acids.—3. EMnO^
oxidises it to acetic and oxy-isobiityric acid (Pin-

ner, B, 15, 591).^. Slowly combines with
NaHSO, forming NaC^HiiSOfaq, the sodium
salt of methyl isobutyl ketone sulphonio
aoid CH,.C0.CH2.GMe2.S0,H, which is decom-
posed by cone. KaOHAq regenerating mesityl
oxide (Pinner, B. 16, 1727).— 5. Bromine acts

violenily. But when it is added to a solution

of mesityl oxide in CS^ oily C|,H,|,Brj0 is formed.
This can be distilled with steam, but in the dry
state soon gives off HBr.—6. A solution in dilute

alcohol is strongly attacked by sodium-amatga/m
and water then ppts. a heavy oil C^HjoO
• mesitic ether ' or 'mesitio camphor ' (c. 215°)

smelling like camphor. A small quantity of a
solid [110°-120°] is also formed (Claisen, il.l80,

7).—7. PCI, forms ' mesityl chloride ' C,H,„Clj,

which separates on adding water as a heavy oil,

smelling like oil of turpentine. It resinifies on
exposure to air, and is decomposed by distilla-

tion over EOH, baryta, or lime into HCl and
CgH,Cl, a liquid (130°) smelling like turpentine.

8. AmmorUa forms diacetonamine CgHijKO.

—

9. Mydriodic acid forms a heavy oil GeH„I0
decomposed by alcoholic EOH into HI and
mesitylene (Pawlow, A. 188, 138).—10. HCl
passed into a mixture of mesitylene and benzoic
aldehyde forms CjHi.CO.CHiCHPh (Claisen •.

Clapar^de, B. 14, 349).—11. With acefamidt
and ZnCl, it forms oxy-tri-methyl-pyridine di-

hydride (Canzoneri a. Spica, 0. 14, 349 ; B. 19,

818; c/.Bngler a. Riehm, B. 19, 40).—12. With
amyl nitrite and alcoholic NaOEt it forms the
nitroao- derivative CMejtCH.CO.CHiNOH, crys-

tallising in colourless prisms [102°] (Claisen a.

Manasse, £. 22, 529).

Oxim 0,H„NO i.e.

(CH3)jC:CH.C(N.0H).CH,. (o. 185°). Formed by
the action of hydroxylamine on mesityl oxide

(Nageli, B. 16, 495). Oil. Sol. alcohol, ether,

benzene, CS^, ligroin, alkalis and acids. On
warming with acids it is resolved into its con-

stituents.

MESOCAMPHORIC ACID v. CAUfhobio acid.

UESOBCIN V. TBI-MEIHYL-BESOBCnr.

KESOIABTABIC ACID v. Tabtabio Acm.

UESOXALIC ACID C,HA!>'4 i-^-

C02H.C0.C02H+ aq or CO^H.C(OH)j.CO H
(Petrieff, B. 11, 414). Mol. w. 136. [115°]

(Deichsel); [108°] (BSttinger, A. 203, 140);

[120°] (Fischer).

Formation.—1. Together with urea, by boil-

ing alloxan or alloxanic acid with baryta. The
resulting Ba salt is recrystallised and decom-
posed by HjSO, (Liebig a. WShler, A. 26, 298

;

Svanberg, B. J. 27, 165 ; Deichsel, B. B. 1864,
587).—2. By treating amido-malonio acid with
iodine and water (Baeyer, A. 131, 298).—3. By
boiling di-bromo-malonamide CBr2(GO.NH2),
with precipitated Ag^O (Freund, B. 17, 782).—4.

By boiling di-bromo-malonio acid with baryta-

water (Petrieff, J. B. 10, 72).—5. By heating

caffuric acid with concentrated aqueous lead

Bubacetate (B. Fischer, A, 215, 283).

Properties.—Very deliquescent prisms, melt-

ing without loss of aq. M. sol. alcohol and
ether, v. e. sol. water. Its concentrated aqueous
solution decomposes above 80° into COj, gly-

collic, oxalic, and glyoxylio acid (Bottinger,

A. 203, 138). With acetates of Ba and Pb it

gives floccuient pps. gradually becoming crys-

talline. In neutral solutions CaClj. and BaCl^
give pps. It reduces hot ammoniacal AgNO,.

Beactions.— !. H^S passed into an aqueous
solution to which silver oxide has been added
forms thio-glycoUic acid CH2(SH).C02H and
thio-di-glycoUic acid (sulphido-diacetio acid)

S(CH,.C02H)2 (Bottinger).—3. Sodiumamalgam
acting on its dilute aqueous solution forms tar^

tronic acid C0jH.CH(0H).C02H.—3. Silver mes-
oxalate boiled with water yields CO,j, oxalic aoid,

and silver.—4. Urea at 100° gives allantoi'D

CjHjN^Oj.—5. Hydroicylamine yields the oxim
which is identical with nitroso-malonic acid.

Salts. — [A" = C,OJ.—(NH,).^": granular
crystals turning red in air (Deichsel ; cf. Engel,
C. B. 98, 628).—(NHJ^"aq. Obtained by
evaporation in vacuo over HjSO^.—Keedles
(Petrieff).-Na2A"aq : thin laminie, r. sol.

water.—CaA"aq: white pp. insol. dUute acetic

acid.—CaA"4aq (dried at 100°) (Petrieff).—

BaA"aq (dried at 110°). White crystalline

powder, v. si. sol. water.—^BaA"l^aq.—BaA"
(dried at 180°).—(HO.Pb)^" : nearly insoL
water.—Ag2A"aq: amorphous pp. changing to

minute needles. Explodes when heated.
Ethyl ether Et.2\"Mi. From the silver salt

•nd EU. Oil.
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Di-acetyl derivative of the ethyl
$ther (COjEt),0(OAo)j. [145°]. Prom the ether

(1 mol.) and AoCl (2 mols.) at 100° (P.). Long
needles. Partially decomposed by fusion and
by solution in water.

Di-acetyl derivative C{OAc)j(CO^)j.
[130°]. Prom (COjEt),C(OAo)j and dilute aloo-

holio EOH. Needles. Its alkaline salts are v. eol.

vrater ; its silver salt A.g^OjB.fl,, is an insoluble

powder.
Amide C(OH)2(CONH2)2. Deliquescent

tables, which turn red in the air.

Phenyl-hydrazide
PhHNj:C(COsH)s. [158°-164°J. From mesoxalio
acid and phenyl-hydrazine hydrochloride in

dilute acid solution (Elbers, A, 227, 355).

Crystals.

Phenyl-hydrazide of the Nitrile
PhHNj:C(CN),. [135°]. May be formed from
the oxim-phenyl-hydrazide of glyoxylyl-cyanide

HO.N:CH.C(NjaPh).CN by dissolving in POCla,
heating ^tu FCl,, pouring into ice, and treating

the crystals with ether and alkali (Von Pech-
mann a. Wehsarg, B. 21, 3001). Yellow needles

(from ether-Iigroin). Turns brown at 126°.

Sol. hot water, alkalis, and the usual menstrua.
Cone. H2SO4 forms a blood-red solution not
changed by FeCl,. On warming with cone.

HClAq it forms yellow needles of C,'B.gNfl
[245°].

MSSOZALIC ALDEHTOE GHO.GO.CHO.
Oxim HON:CH.CO.CH:NOH or

OK.CH2.CO.CH2.NO V. Dl-NITEOSO-ACETONE.
Mesozalic semi-aldehyde "CHO.CO.CO^.

Olyoxylyl carboxyUc acid.

Diphenyl-hydraside
CH(NjHPh).C(NjHPh).CO,H. [203°]. From di-

bromo-pyruvio acid in aqueous solution and
phenyl-hydrazine liydrocliloride (Nastvogel, A.
248, 87). Reddish-yellow needles (from hot
alcohol),, almost insol. water, si. sol. ether and
chloroform, v. sol. hot alcohol, acetone, benzene
and HOAo. Dyes wool and silk yellow. Cold
cone. H,S04 forms a dark- red solution from
which it is ppd. by water unaltered.

Di-p-tolyl-hydyazide
CH(NjHCeH,Me).C(NjHC,H«Me).CO,H. [188°].

Formed in like manner. Golden needles (from

benzene). Its alkaline salts are v. sol. hot, sL
eol. cold, water.

Nitrile »CHO.CO.CN v. Olyoxylyl
cyanide.

Mesozalic bromo-semi-aldehyd*
"CBrO.CO.COjH.

Methyl ether ot the oxim
CBrO.C(NOH).C02Me. [0. 170°]. Prom di-

methyl di-broino-pyrrole di-carboxylate and
HNO, at -18° (Ciamician a. Silber, B. 20,

2601). Crystalline; sol. alcohol, m. sol. cold

water, insol. petroleum-ether. Decomposed by
fusion and by boiling with water.

UESOXALTL-TJBEA is Alloxan. See also

its compounds with methyl-aniline, nafhthyl-

uoNE, and rYitsoLE.

HEIA. Use of this prefix applied to inor-

ganic compounds ; for Meta-acids and Meta-salts

V. the acids or salts to the name of which Meta-

is prefixed. Thus Meta-phosphoric acid will be

found nnder Phosphomo acids, and Meta-stan-

nates nnder stannates, • subdivision of the

artiole Tm.

Namei of organic bodiet beginning with
* meta ' wiU be found under the word to which
' meta ' is prefixed.

METACETOITE. The mixture obt&ined by
distilling sugarwith quicklime, called metacctipne

by Premy {A. Ch. [2] 69,6), is composed accord-

ing to E. Fischer a. Layoock {B. 22, 101) of pro-

pionic aldehyde, di-methyl-furfurane,and hydro-

carbons.
UETACETONIC ACID. An old name for

Pnopiomo acid.

MEIALBUMIIf V. Pbote'ios, Appendix 0.
UETAIDEHYDE v. Aldehyde.
UETALLIG acids. In the article Acids

(vol. i. p. 47 ; c/. CiiAssiFiOATioN, vol, ii. pp. 201,

202), it is shown that compounds of H with

certain negative elements or- groups of elements

react with metallic oxides, hydroxides, and car-

bonates, in presence of water, to produce sub-

stances composed of metal, and the elements of

the hydrogen compound excepting the H or a
part of the H. Such hydrogen compounds are

called acids. The negative elements which are

found intimately combined with H in aoids are

fluorine, chlorine, bromine, iodine, oxygen, sul-

phur, selenion, tellurium ; carbon always enters

into the composition of those negative groups of

elements which combine with H or with H and
other elements to form acids. Only a few aoids

are binary compounds ; the greater number are

compounds ofH with two or three othBr elements,

among which are always found at least one of

the eight negative elements enumerated above,

or at least one of the negative carbon-containing

groups of elements. By far the greater number
of the more stable and definite acids are com-
posed ofH combinedwith non-metallic elements;

but some acids have been isolated which are

composed of H combined with metals and one
or more of the eight strongly negative elements
already enumerated, or one or more of the car-

bon-containing negative groups of elements. The
following table gives the composition of most of

those acids which contain metallic elements :

—

H3ASO4
HAsO,
HjAsjO,

(?H,AsSO
HjSbO;
HSbO,
HjSbjO,
HaSbO,
HVO,

(?H,VA)
H^VA
HjTasO,

(7H.Nb.O,.)

E^MnCl,
H^MnCy,
H^FeCy,
H,PeCy,
H^eCy..NO
HjOoCy,
H,CoCy,

(?H.A10J

The isolation of

Metallic acids,

(?B[,TiOJ
(?H.TiOJ
HjSnO,
HjSnjO,
H^SnS,

(7H^bO.)
H,PbI,
HjCrO,

(?H.Cr(SCy)J
HjMoOi
HjWO,
HjUO^

(?HjM.,0,; M =

(?H,M30,.; M-
HAuCy.
HAuCl,
HAuBr,
HjPtOl,
H;ptci,
HjPtl,

H^t(N0J,
H^t(N0,),Cl,

some of the aoids

BL,PtCy,01,

Hj'tBr,
H^t,S.
H,0sCy,
H,RuCy,
H,IrCy,
H^NjOsjOs

. Mo, W, tJ)

.Mo, W, U)
(?H,ZnO,)
HHgCl,
HHgBr,
HHgl.
HjHgOl,
HjHgBr,

(?HZnCU
(?HZnjClj

in the for*'
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going list 13 doubtful ; tbese acids are placed in

brackets. The compounds E3AIO, and U^ZnO,
are also bracketed, because the reactions of these

bodies show that they may be classed as feeble

acids and at the same time as basic hydroxides.

An examination of the composition of the

metallic acids shows that the reacting atomic
aggregates of these compounds all contain a
number of atoms of a negative element, or group
of elements, which is large relatively to the num-
ber of atoms of metal present. The accumula-
tion of negative atoms so modifies the functions
of the H atoms that these are replaceable by
metals, and this notwithstanding the presence
of the positive metallic atoms. The H of the
metallic hydrogen - containing compounds
a,Cr,p,( = CrA-H.^O) and H,CrO,(= CrO.HjO) is

not replaced by metals when these compounds
react with metallic hydroxides or carbonates;
but when 4 atoms of the negative are associ-

ated with one atom of Cr and 2 atoms of H, the
H of this compound (HjCrOJ is distinctly acidic.

The negative character, or acid-foiTning charac-

ter, of the groups CN and SON is rendered evident

by the number of acids which are formed by the
union of these groups with H and metals.

If attention is paid to the general chemical
characters of the metals which form acids it is

seen that most of these metals occur in groups
(using this term as it is used in the nomenclature
of the periodic law) which also contain several

distinctly non-metallic elements: thus Ti, Sn,

and Pb belong to Group IV.,which group contains

C and Si ; Cr, Mo, W, and IT belong to Group VL,
in which group also occur the negative elements
O, S, Se, and Te; As, Sb, V, Nb, and Ta form
part of Group V., which is distinctly negative in

its general chemical character, and includes the
markedly non-metallic elements N and P ; Fe,

Co, Ki, Au, and the Ft metals occupy a peculiar

position in Group VIII. (c/. Classification, vol.

ii. pp. 203-210; also Ibos elemenis, this vol.

p. 65).

Several salts exist which, on account of their

methods of formation and general stability, are

probably best regarded as derivatives of metallic

acids that have not yet been isolated; among
such salts may be mentioned the stanno- and
zircono-fluoiides ii\Sn{Zr)Fp Some chemists
would class most, if not all, the double metallic

haloid compounds as salts of metallic acids ; e.g.

BiF,.3EF as the E salt of the acid H^BiF,,
ZnCl^-BaClj as the Ba salt of the acid H^ZnClj,
and Mgl2.EI as the K salt of the acid HMgl, (v,

especially Bemsen, Am. 11, Ko. 5).

The consideration of those metal-containing

compounds which are acids brings out the in-

adequacy of that classification which would di-

vide the elements into two classes only, metals
and non-metals ; it also well illustrates the diffi-

culties of chemical classification, as shown by the
way in which the chemical properties of an ele-

ment are modified according to both the nature

and the number of other elementary atoms with
which that element is combined (c/. the article

Metals in this vol. and Classiitication in vol. ii.).

M. M. P. M.
METAIIOIBS. This name was at one time

applied, most mistakenly, to the non-metallic

elements. It is sometimes used to denote those

elements which on the whole are non-metallic.

but yet closely approach the metals in some ol

their properties; As, Sb, Ti, V, Nb, Ta, for in-

stance, are sometimes called metalloids. Tho
term cannot be defined. There are certain ele-

ments which one chemist would class among
metals, another would place with the non-metals,

and a third would prefer to put into neither
class, but call them metalloids.

M. M. P. M.
UETALLTTBOICAL CHEMISIBT. The

chemical reactions utilised in metallurgy are di-

visible into two distinct classes, viz, 'wet,' those
which take place in aqueous solutions, ani' dry,'

those which take place in furnaces, or their

equivalent, at a relatively high temperature.
The present tendency is more and more in the

direction of combining these two methods, metala
being now frequently extracted from their ores

partly by vyet processes and partly by dry pro-

cesses.

The ore of any metal may be defined as a
collection of mineral substances containing that

particular metal in sufficient quantity to pay for

its extraction on a commercial scale. Although
each metallic element exists in nature in a great

number of combinations, yet very few of these

compounds occur in sufficient quantity to be of

direct importance to the metallurgist, except in

so far as they may tend to introduce impurities
into the metal to be extracted.

Chemically, ores may bo broadly divided into

three classes, containing respectively—^I. Nativo
ugtals, i.e. metals uncombined with any non-
metallic element. II. Suifhides and AnsENiDEa.
III. Oxides, including carbonates and silicates.

Class I. Native metals. A native metal
may be separated from its ores in one of font

ways, (a) By Liquation, In order that this

may be done it is essential that the metal be
fusible at a temperature insufficient to cause the

earthy portions of the ore to frit or agglomerate

;

e.g. Bi. (&) By fusing the ore, when the

metal will sink to the bottom by reason of its

high S.G. ; e.g. Bi, Cu. (c) By dissolving
the metal out by means of another
metal; e.g. Au, Ag, Ft. These metals may be
dissolved out of their ores by Pb, which is then
removed by cupellation, or, in the case of Ag,
the separation of the Ag from the Pb may be
effected by Zn, which does not alloy with Pb,
and being specifically lighter rises toUe surface,

carrying the Ag and some lead with it. The Zn
is subsequently distilled o£E, and the residual Ag
and Pb cupelled. Similarly, Au and Ag may be
dissolved out by Hg, which may then be distilled

oS. (d) By dissolving the metal by means
of an acid or a gas in solution; e.g. Aa
extracted by a solution of CI, and Pt, Pd, Ir, Bh,
and Bu by aqua regia. The An and Pt may be
refined by wet processes, taking advantage of the
fact that Au and Pt are insoluble in sulphuric,

hydrochloric, and nitric acid, when these acida

are used separately, but are soluble in aqua
regia, while the Ag, Cu, Pb, and Fe are freely

soluble in one or other of the three acids named.
In 'parting ' Au, sufficient Ag must be present

to allow the acid free access to the impurities,

which would otherwise be protected by the in>

soluble gold. Pt, when present in Au only in

small quantity, may be separated by 'parting'
^th Ag, as under these conditions the Pt ii
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icted on by tlia 'parting aoid.' It present in
larger quantity, it must be ppd. from a Bolntion.
Ir may be separated from Au by dilTerence of
B.G., and from Pt it may be removed to a certain-

extent by using ag[ua regia of medium concen-
tration, in which it is not freely soluble. Pt is

ppd. from its solutions as a double salt of Pt and
NH, by adding NH^Cl. Pd, if present, may
be ppd. before the Pt by neutralising with
Na^COjAq and adding HgCyj. Ir, if it has gone
into solution, will not be ppd. with the Pt, but
its double salt is difficult to wash out. Pd, Bh,
Bu, and Os will also be found with the Ir in
solution after the Pt has been ppd. Bh may
be removed completely by fusing the platinum
double chloride with KHSO, and a small quan-
tity of NH,HSO,. Ir may be ppd. at the same
time as platinum by EGl, and the pp. fused with
EgCO,, which will oxidise the Ir and not the Pt.

Bemovo the potassium salt by boiling water, and
then dissolve out the platinum with aqua regia,

in which the oxide of Ir is insoluble. Ir may
itlso be separated from the pp. by ECy, the Ir

salt being soluble while the Pt salt is insoluble.

Ft is obtained in the metallic state by carefully

heating the double chloride, which then breaks
np. Au is ppd. from its solutions as metal by
FeSOjAq, SO^Aq, or HjOjO^Aq. For dental pur-
poses, Au is frequently deposited by electrical

means. Ag is first thrown down as chloride,

which is afterwards reduced by Cu, Zn, or Fe.
Au, containing not more than 10 p.o. Ag, is also

refined by Miller's process, at the Australian
Mint, in the dry way, by passing Gl into the
molten gold. The impurities As, Sb, Bi, Pb,
and Zn are converted into chlorides, which
volatilise, and the Ag becomes AgCl, which forms
a fused layer on the surface of the gold.

Class II. Sulphides and Absenices. Dry
methods. Sulphides and arsenides are either

(a) infusible, at such temperatures as can be ob-

tained in furnaces on the large scale ; (6) fusiAU;
or (c) volatile without fusion.

(a) Infusible sulphides. In these cases
the S must be replaced by 0, as an infusible

sulphide cannot be properly reduced to the
metallic state. This is done by calcining or
roasting the ore, so that air has free access to it.

The sulphide is oxidised to a sulphate at low
temperatures, and at higher temperatures the
sulphate breaks up into SO, and an oxide of the
metal. Practically there is only one sulphide

nnder this head, viz. ZnS, zino blende. For the

subsequent treatment of the oxide v. 'oxide

class.'

(6) Fusible sulphides. Sulphides and ar-

enides of this class may be subdivided as fol-

lows :— (i) those which are fusible at a vrry low
temperature, insufficient to produce fritting, i.e.

incipientfusion causing agglomeration ofthe con-

stituents of the ore ; (ii) those requiring a higher

temperature, at which fritting would take place.

A sulphide in division (i) may be liquated out, e.g.

SbjS,. The sulphides and arsenides belonging

to (ii) may be separated by fusing the ore, when
the sulphide or arsenide would collect together

beneath the slag ; e.gr. sulphide of copper (copper

•pyrites) ; arsenides of nickel and cobalt (it suffl-

eient arsenic is not present in the ore more is

added), the arsenide separates in a distinct layer

from the sulphides of other metals during the

fusion; sulphide of nickel obtained by fusing

nickel ores, or products, free from arsenic, with
iron pyrites. The sulphides and arsenides thus

separated from tlie gangue would next be treated

in one of the following ways.:— 1. Converted
into oxide by roasting ; e.g. Sb.jSj, copper matte,

arsenides of nickel and cobalt (the arsenious acid

being condensed in coke towers), sulphides of

nickel and cobalt free from arsenic ; the oxides

of nickel and cobalt are subsequently treated in

the wet way. 2. Partiallyroasted toforma certain

amount of oxide and siilplmte, and then fused;
the oxygen of the oxides combines with the

sulphur of the sulphides and arsenides, forming
SO, and liberating the metal; e.g. Sb^S, and
PbS. In the case of the double siUphide of Cu
and Fc, the Fe is first removed by a series of

calcinations and fusions, S passing to the Cu
and O to the Fe, the oxide of iron thus formed
uniting at the same time with silica to form slag.

This process goes on so long as any iron

remains. As soon as the iron is all removed,
the reaction between CujS, CuO, and CujO
takes place, liberating metallic copper. The
principal impurities in.copper ores likely to pass
into the Cu are As, Sb, Zn, Pb, Bi, Sn, Ni, Co,
Au, and Ag. The greater proportion of these

present either volatilises or becomes oxidised and
removed in the slags. An and Ag, being neither
appreciably volatile nnder the conditions nor
oxidisable, become concentrated in the copper.

It is particularly difficult to get rid of the last

traces of As and Bi. The use of a basic lining

to the furnace— say, dolomite—greatly facilitates

the removal of As in the slag. The elimination

of As is also assisted by the use of ' soda nitre

'

in refining. Bi can most readily be removed by
what is known as the best-selecting process, in

which advantage is taken of the circumstance
that copper has a greater affinity than bismuth
for sulphur. This process comes in just before

the copper is first reduced from the sulphide. A
little copper is made to separate by the reaction

between sulphide and oxide ; this throws out and
collects as ' bottoms ' the bismuth, tin, lead, and
antimony.—3. Fused in the presence of another
metal which combines with, and so removes, tlie

sulphur ; e.g. sulphides of Bi, Pb, and Sb treated

with Fe ; Ag separated by metallic Pb from sul-

phide of Pb containing sulphide of Ag. Copper
can only be partially separated from sulphur in

this way, a double sulphide forming which cannot
be reduced by iron.

The operations described under (i) and (ii) are

in some cases applied directly to the ore without
first separating the sulphide by liquation' or

fusion.
(c) Sulphides volatile without fusion.

Amongst the metallic sulphides there is only one
which sublimes without fusion, viz.HgS. When
heated in presence of air EgS yields SO, and
Hg. As the Hg has no tendency to combine
with oxygen under these conditions, and is

volatile at a very low temperature, it distils

over, and may readily be condensed. For these
reasons advantage is not taken of the fact that
the sulphide is itself volatile, it being simpler to
distil the metallic mercury direct from the
ore. .The sulphur is sometimes removed by
roasting the mercury ore with lime or oxide of
iron.
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Treatmtni of StilpMdes by Dry llethod$.

Infusible.

Oalcined = oxide

IL
Fusible.

(a) Low temperature (b) High temperatwrt

Liquated Fused and separated

I
as sulphide

Boasted
• oxide

Faitially roasted

and fused
cmetal

HL

Sulphur re-

moved by
means of

another metal
= metal

Sublimed without fusion.
1. Sulphur separated by calcination alone

E metal.

2. Sulphur separated by lime, oxide of iron,

or iron <= metal.

Wet processes for sulphides and arsenides.

The sulphide and arsenide ores of Ni, Cu, and Co
are partially, and those of Cu and Ag partially or

wholly, treated by wet methods. In these pro-

cesses the metal is first made to form a soluble

compound. This may be done by roasting the

ore with, or in some cases only mixing it with,

some compound, which by doable decomposition
will convert the metal to be extracted into a
soluble compound. In other cases it is done by
roasting the ore alone at a low temperature, or

even by simply exposing it to the action of the

atmosphere without using artificially produced
heat; in either case the sulphide will be con-

verted into a sulphate ; e.g. copper pyrites and
silver ores.

Thus, soluble sulphate ofcoppermay be formed
by roasting copper pyrites or more slowly at the

ordinary temperature of the atmosphere. About
one-third of the copper extracted in this country

is obtained from Spanish pyrites, averaging only
3-4 p.c. of copper, by roasting the burnt ore

—

received from the sulphuric acid works—with
common salt, which reacts with the CuSO^ pro-

duced during the burning, to form CuCl,, which
is tlien dissolved out, together with the chlorides

of Ag, Pb, and Au, these metals being present to

a 'small extent. The Ag is thrown down, along

with Au and Pb, by a soluble iodide, EI or Znl,.

The iodine is removed from the Agl by Zn.
Finally the Cu is ppd. by addition of iron.

The reactions which take place in the wet
treatment of silver ores are of special interest

and importance. They are divisible into three

classes.

I. The insoluhle silver compound is decom-
posed and the Ag amalgamated while still in the

ere (' free milling ore '), without the aid of any
fiimaee-operation whaUver. If there is much S
or As present the ore, where practicable, is first

roasted with salt. Under this head are included

11 the amalgamation-processes.

U. The insoluble silver eompowfid is concerted

into su^hate by roasimg aUme and washed out

with water ; or the Ag is converted into chloride

by roasting with common salt, and washed out

by a sohientfor chloride of silver. Under this

head are included the Augustin, Ziervogel, Von
Patera, and Bussell processes.

III. The insoluble silver compound is con-

verted into a soliible compound by the action of

certain salts in solution witlioul roasting the ore

or employing any furnace-operation whatever.

This class includes the Von Patera process when
applied to 'amalgamation tailings,' and the

BusseU process applied to both ores and tailings.

The avmlgamation-methods without roasting

have been of great service where fuel is scarce,

as in Mexico. These methods depend on the

power of certain salts, such as the chlorides o(

Cu, to decompose AgjS. If mercury is present

at the same time, the AgCl will be reduced and
the Ag taken up by the excess of Hg, from which
it can be separated by squeezing and distillation.

Iron or Cu may be employed to decompose the

AgCl, Hg being used only to collect the Ag. This

reduces the loss of Hg, but to bring about suffi-

cient contact,more power, and consequently more
fuel, is required. Where fuel is available there

is often great advantage in roasting the ore with

salt before amalgamation.
Where possible the amalgamation-methods

have been superseded by the other wet processes

included under heads II, and III., viz. the Au-
gustin, Ziervogel, Von Patera, and Eussell

methods.
The Augustin process. Ore or regulus is first

partially roasted, and then undergoes further

roasting with common salt, the AgCl thus
formed being washed out with NaClAq and ppd.
by Cu. The Ag is usually first concentrated in

copper mattes.

The Ziervogel process. This method depends
on the diSerence between the temperatures re-

quired to break up the sulphates of different

metals. Thus by suitably regulating the tempe-

rature, the sulphates of Fe, Cu, &o., formed by
roasting mattes at alow temperature, may be de-

composed into oxides and SO,, while the sulphate

of Ag will be unaltered, and can therefore be ex-

tracted by warm water, and then ppd. as in the

previous method. The regulation of the tempe-
rature throughout a large furnace is obviously a
point requiring considerable skill. For this

reason, in practice, mattes are usually first worked
by the Ziervogel process, and the residue ex-

tracted by the Augustin method.
Von Patera process. The soluble salts pro-

duced by roasting the matte are first dissolved

out with water, after which the matte is further

roasted with NaCl, and the AgCl washed out

with Na^SjOgAq or CaS^OjAq, from which solu-

tion the Ag is ppd. by a soluble sulphide or

SH,. The silver is reduced from the Ag^S, either

by roasting or by boiling with freshly slaked lime,

forming calcium polysulphide. When there is

much of the base metals present, more particu-

larly lead, the Von Patera process is not so suit-

able. The lead is mostly present as sulphate

after roasting, and this is soluble in Na^SjOgAq.

Some of the most important objections to the

Von Patera process,' as applied to poor ores con-

taining base metal, are obviated in the process

nezt described.
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37m Bitssell process. In this process what is

known as the extra soVutUm ' is nsed, in addition

to or in substitution for that ordinarily employed
in the Von Patera process. The ' ecbra solution

'

is prepared by making solutions of Na^S^O, and
CuSO«, containing respectively 18 parts of the
former and 10 parts of the latter salt, and mix-
ing them together. The pp. after washing ia

dissolved in a solution containing 1-21 p.c.

Na^SjOs- Although this ' extra solution ' is not
so godd a solvent for AgGl as Na^SjOaAq, yet it

acts energetically on native silver and the com-
pounds of silver with 8, As, and Sb. Owing to

the want of permanence special precautions have
to be taken in using this solution. To get the
best effect the solutions should be used warm. In
order to obtain finer bullion by this process, ad-

vantage is taken of the fact that PbCO, is not
soluble in the solution, although other salts of

lead are soluble. Na^CO,, free from NaOH and
Na2S, is added to the solution containing the
silver and lead which have been washed out.

It is stated that the whole of the Pb may thus be
removed. Carbonate and sulphate of Cu are the
only compounds of Cu likely to occur which are
soluble in the ' extra solution.'

It is probable that this process in the near
future will supersede very largely the fusion and
amalgamation-processes, besides which it is ap
plicable to ores which cannot profitably be treated

by either of the other methods. The cost of the
necessary chemicals is much less than that due
to loss of mercury ; in addition to which, lead and
copper are lost in the older processes and saved
in the Bussell process.

In some cases the ores may be treated direct

by the Bussell process without previous roasting,

and both the Von Patera and Bussell methods
are largely used in the treatment of ' tailings

'

from amalgamation.
Nickel and cobalt. It has been seen that

these metals may be separated from others as

arsenide. In practice, however, the separation

is not so complete, some of the nickel and cobalt

passing into the regulus, and some of the other

metals into the speise. The following are the
reactions nsaally employed to separate the va-

rious metals from one another. The calcined

speise is treated with HCIAq. The resulting so-

lution, which will contain Ni_, Co, Fe, Cu, Pb,
Bi, and As, is diluted, and oxidised by bleaching-

powder, the proportion added being adjusted by
a rough analysis. Milk of lime is added to the
requisite extent to throw the iron down as ses-

quiozide, any arsenic present at the same time

ppg, as basic arsenate of iron. The solution is

next treated with SH,, to ppt. Cu, Pb, and Bi,

after which the Co can be thrown down as ses-

qnioxide by a further addition of bleaching-

powder, and subsequently the Ki ppd. as hj-
drated oxide by the addition of milk of lime.

Class III. Oxides ; iNCLniiiiio oabbonaies and
BiucAiES. Ores of this class are reduced to the

metallic state by means of carbonaceous matter
such as cliarcoal, coal, cr coke, or by means of
the gaseous product of the incomplete oxidation,

of carbonaceous matter, vtz. carbon monoxide.
Hie only exceptions among the oxides of the

commoner metals are Al^O, and MgO. These
oxides cannot be reduced to the metaUio state

in .this way; they have to be converted into

double chlorides, from which, while in a state

of fusion, the metals are liberated by metallio

sodium, or by electrolysis. The metals, the

oxides of which are in practice reduced by car-

bon or 00, are Sn, Fe, Ni, Co, Mn, Cr, W, and
Zn. Of these Sn and Zn present the simplest

reactions. The reactions in the other oases are

complicated by the fact that all these metals
combine more or less freely with carbon. When
it is desired to obtain the metals in the most
malleable condition, t.«. free from carbon, the
fact that the oxides and the carburised metals
react with one another eliminating both the
carbon and the oxygen, as CO and CO,, is

utilised. Every iron- and steel-making process

is dependent on this reaction. According as the
conditions are made more or less favourable to

carburisation, or decarburisation, so will the
resultant metal be either cast-iron, hard steel,

mild steel, or malleable iron. It is possible to'

reduce the oxides under consideration to the

metallic state, and also to carburise the metals,

by the action of CO, without the metals becom-
ing fused. The oxides are first reduced, and then
carburised by the dissociation of some of the CO.
The liberated oxygen combines with CO and is

thus removed. Nickel is thus reduced to the
metallic state, more or less combined with car-

bon ; and bars of metallic iron are carburised to

produce ' cementation ' steel. In a similar way a
carburised metal may be decarburised by O or

CO, ; in this way ' malleable cast-iron ' is made.
Whether the action consists of carburising or

decarburising is entirely dependent on which
agent preponderates at the time in the atmo-
sphere surrounding the body.

Reactions for removal of 'impuriUes ' from
metals of oxide class. The refining of Ni and
Co, as we have seen, precedes the reduction to

the metallic state. The refining of Sn is effected

after reduction, partly by liquation and partly

by oxidation, by which means the principal im-
purities, Fe, As, and W, are removed. Mn and
Cr are reduced directly from their ores, in the
form of alloys with iron, only pure ores being
nsed. Tungsten is either reduced directly from
the ore, alloyed with iron, or undergoes a pre-

liminary purification and ppn. as oxide in the
wet way. The impurities which it is important
to remove from iron are S and P. The latter

can only be passed into the slag when the slag

is basic, and the conditions tend to oxidation.

Thus, P is removed in the primitive iron making
processes ; also when iron is made by the 'finery

'

and the 'puddling ' processes ; also in making
' ingot-iron ' by the Siemens and Bessemer pro-
cesses, when a basic lining to the furnace or

converter is used. P is not removed in processes
in which pig-iron or high-carbon steel is made,
nor in the Siemens or the Bessemer processes
when the furnace or converter is lined with
siliceous material, and malleable metal is being
produced. In the Bessemer process, with an
' actd-Kning,' the necessary heat for the process
is obtained mainly by the oxidation of siUoon in
the pig-iron ; when a phosphoriferous pig-iron is

nsed, and a ' basic-lining,' most of the heat is ob-
tained by the oxidation of thepbosphoras and less

silicon is required in the pig-iron. In both pro-
cesses a portion of the heat isobt^ed from the
oxidation of 0. Bnlphoi can be xemored econo-
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mically only in the blast-furnace, because when
treating pig-iron for the production of malleable

iron the sulphur is one of the last substances to

oxidise out, and its removal would result in a
great waste of iron^ To remove S in the blast-

furnace the temperature must be high, and the

conditions must be strongly reducing and car-

burising : i.e. the charge must contain plenty of

charcoal, coal, or coke, and lime must be added
to the charge in considerable -quantity. Under
these conditions the S combines with the Ca,

and passes into the slag as sulphide,

Slao beaotton's. Slags consist of the non-
metallic constituents of an ore or furnace-pro-

duct, and of the useless or objectionable metallic

elements. They are produced by simply fusing

the ore alone, if it is in itself sufficiently fusible,

or by fusing it with such materials—iluxes—as

,
will bring about the requisite fusibility. Except

' in a few special cases, e.g. the reduction of alu-

minium or magnesium, slags consist of more or

less complex silicates. In processes for making
more or less malleable iron, the slags are com-
posed mainly of silicates of Fe, Ca, Al, and Hg,
with smaller proportions of silicates of Mn,
alkalis, and alkaline earths. In pig-iron slags,

the iron is comparatively small in quantity, or

is even entirely absent when much lime is used.

In other slags, excepting those produced in treat-

ing the ' noble metals,' iron will generally be
present in large proportion.

Eii^cTBo-METALLVRay. Electro-mctallurgical

processes are divisible into two distinct classes

:

one class includes processes for the extraction

of metals from their ores ; the other includes

processes for refining metals already extracted.

Although a great many processes have been
devised for the electrical extraction of metals,

except for the extraction of aluminium and
magnesium—in which cases the metals are first

got into the condition of double chlorides, or, in

the case of aluminium, sometimes of fluoride

—there is not much prospect of such processes

being snccessfuUy and economically worked,
even when power can be obtained from water-

falls. By the Cowles process, according to

Sterry Hqnt, nearly pure Al is produced in small

buttons, but up to the present it has been neces-

sary to reduce some other metal with the Al to

collect it together. In this process the AI^O, and
the oxide of the metal to be alloyed with the Al

are mixed with carbon, and the mixture is placed

round two carbon poles between which an electric

discharge is made to pass.

The second class of processes has been ad-

vantageously applied to the refining of Cu,more
particularly Cu containing small quantities of

Au and Ag. In refining Cu electrically, the elec-

trolyte is usually CuSOjAq, kept at as uniform a
temperature and concentration as possible ; the

anode being formed of the copper to be refined,

pure copperdepositing on the cathode. The silver

and gold collect at the bottom of the tank as a
muddy deposit. A. E. H.

UETAIS. An element is a definite and
distinct kind of matter which has resisted all

attempts to separate it into unlike portions.

The classification of the elements, in accordance
withtheir chemical properties, necessarily carries

-with it the classification of many compounds,
inasmnoh as the chemical properties of an ele-

ment cannot even be stated without considering

the composition, general chemical behaviour,

and conditions of formation, of compounds of

that element. For instance, certain elements
are placed in the same class because they all

form hydroxides which are alkalis : this state-

ment implies an acquaintance with the com-
position, methods of production, and chemi-
cal properties, of the alkalis ; but one of the
chemical properties of an alkali is that it

neutralises acids, and in so doing forms salts;

hence it is necessary to know something about
acids and salts, in order to understand what
is meant by an alkali, or by an alkali-forming

element.

The elements may be classified in accord-

ance with their physical properties. If a binary
compound is electrolysed, one of its elements
separates at the positive electrode, and the other

at the negative electrode (secondary reactions

which may occur are supposed to be overlooked).

That element which separates at the positive

electrode is said to be electro-negative to the
other element. By studying the electrolysis of

binarycompounds, the elementsmay be arranged
in an electrical series. This series may be
divided into two parts : all the elements on one
side of any chosen element are electro-positive

to all the elements on the other side of the
chosen element. Taking hydrogen as the cen-
tral element we are able to subdivide the ele-

ments into two classes ; all the elements on one
side of H are electro-positive to the elements on
the other side of H. Thus we arrive at a classi-

fication of the elements founded on one chemico-
physical property. Now we find that the ele(?tro-

positive elements, on the whole, more resemble
one another in certain physical properties, and
also in their general chemical character, than
they resemble the electro-negative elements.

Those elements which are electro-positive to H
as a class are greyish-white in colour, lustrous,

fairly malleable and ductile, comparatively good
conductors of heat and electricity ; those ela-

ments which are electro-negative toH vary much
in colour and appearance, they are not usually
lustrous, they are generally brittle, and they do
not conduct heat or electricity well. Turning
to the chemical characters of the two classes of

elements, we find that those placed in the elec-

tro-positive class generally combine with to

form basic oxides : their compounds with O and
H are also usually basic ; they do not, as a rule,

enter into the composition of acids ; very few of

them form hydrides; their haloid compounds,
as a whole, are tolerably stable as regards the

action of heat, and they are not readily decom-
posed by water; if they are thus decomposed
they generally produce oxyhaloid compounds ;

speaking broadly, these elements do not exist in

allotropio forms. On the other hand, we find

that most of the elements which are placed in

the electro-negative class combine with O to

form acidic oxides; their compounds with H
and are usually acids. All acids contain one
or more of these elements ; they generally fptm
hydrides ; many ot their haloid compounds are

decomposed by heat, and many of them are also

decomposed by reacting with water, thereby

producing haloid acids and either oxides at

oxyacids of the electro-negative elements; speak-
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mg broadly, these elements exhibit the pheno-
mena of aUotropy.

Hence, it would appear that the division

of elements into two classes, those which are

electro positive to H, and those which are eleo-

tro-negative to H, is a good classification, be-

oanse with this one class-mark many other

properties, both physical and chemical, are

associated.

The electro-positive elements are called

metals ; the electro-negative elements are called

non-metals.

A further examination of metals and non-
metals shows that the classification implied in

these terms is very far from being sufficient for

chemical purposes. We cannot define the term
metal; just as we cannot define any of the

chemical names which ars given to classes of

bodies. We can sketch the ideal metal. Con-
sidered physically, the ideal metal is a hard,

fairly heavy, greyish-white, lustrous, malleable,

ductile, and tenacious solid, which melts only at

a high temperature; it is a good conductor of

heat and electricity ; it orysttUlises in forms be-

longing to the regular system; its emission-
spectrum consists of lines, and is comparatively
simple in character. Considered chemically,

the ideal metal is hardly, if at all, changed in

the air, it combines with at fairly high tem-
peratures, and forms one or more oxides which
are basic, i.e. which react with acids to form
salts ; it reacts with water or steam to produce
an oxide or hydroxide and evolve H ; no hydride
of the ideal metal is known ; it does not enter

into the composition of acids, but it reacts with
acids to form salts; its sulphides react with
acids to produce salts and evolve H^S, they com-
bine with the sulphides of decidedly electro-

negative elements ; the salts of the ideal metal
are numerous and stable ; it forms but few acid

salts, but the number of double salts into which
it enters is large ; it combines directly with the

halogens, producing compounds which are vola-

tilised withont decomposition at rather high
temperatures, and which dissolve in water
without change; the ideal metal forms alloys

with elements of its own class, which aUoys be-

long rather to the group of physical, than to that

of chemical, compounds ; lastly, the ideal metal
exists in only one modification, i.e. it does not
show allotropy. The ideal non-metal is the

opposite, chemically and physically, of the

metal.

No element exhibits all the properties which
we have placed in the category 'metal'; nor is

there any element which possesses even some ol

these properties without at the same time also

possessing some of the properties which belong

to the typical non-metal.

The elements sodium and potassium possess

most of the chemical properties enumerated as

characteristic of metals ; but these elements are

instantly oxidised by exposure to air ; they pro-

bably form unstable hydrides; they are very

soft, lighter than water, and melt at moderately

low temperatures.

The element gold possessesmost of the physi-

cal properties characteristic of metals ; but its

hydroxide reacts with alkalis to form salts, e.^.

EAuO,; An also forms the acids HAuBr, and
HAudi,; AttjS con^bines ^th the sulphides of

Vot. m,

the very metallic elements K'and Na to form
salts. The element chromium exhibits many
of the characteristic physical properties

_
of

metals ; it also decomposes steam with evolution

of H ; it combines with the halogens to form
stable compounds, some of which have been
gasified at high temperatures ; chromium does

not form a hydride ; the oxides CrO and CrjO,

are basic ; the element reacts with many acids

to form salts, which are well marked, stable

compounds ; it does not exist in allotropio forms.

On the other hand, CrOj is a distinctly acidic

oxide, reacting with water to form the acid

H.^Cr04, from which is obtained a large number
of salts. In other words, chromium belongs to

the class metals, and also to the class non-
metals. In an even more marked way than Cr,

manganese combines in itself both metallic and
non-metallic properties.

The chemical properties of an element depend
on the properties of the other elements with
which it combines, and on the relative quantities

of these other elements entering into combina-
tion. It is this fact which makes it impossible

to apply the definition of metal or non-metal, in

its entirety, to any element. The classification

of elements into metals and non-metals is never-

theless a useful one, provided it is employed
with judgment and knowledge. If we find that

a certain element is hard, lustrous, unchanged
or only slowly changed in the air, and is a good
conductor of electricity, or if we find that the

oxide of a certain element is basic, and that the
chloride is not decomposed by water, or if de-

composed produces an oxyohloride, we have at

once a guide to lead us in our further examina-
tion of the element. We shall probably find

that the element in question possesses several of

the other physical characteristics of metals

;

and we shall also probably find that it reacts

with acids to form salts, decomposes steam with
evolution of H, produces at least one sulphide

which combines with su^hides of some of the
negative or non-metallic dements, and so on.

The following division of the elements usually

placed in the class metals is that arising from
the application of the periodic law.

Class I. dwision 1 ; Li Na K Bb Ca
,, 2 ; Cu Ag An.

CiiAES II. division 1 ; Be Ca Sr Ba
„ 2 ; Mg Zn Cd Hg.

Class III. dwision 1 ; Sc Tt La Tb
„ 2 ; Al Ga In Tl.

Class IV. division 1 ; Ti Zr Ce Th
,, 2 ; Ge Sn Pb.

Class V. division 1 ; V Nb Di Ta
,, 2 ; As Sb Er Bi.

Class VI. division 1 ; Cr Mo W U
,, 2 ; none isolated.

.

Class VII. division 1 ; Mn
„ 2 ; none isolated.

Class VIII. division 1 ; ¥e Ni Co (Cu)

„ 2;BhBuFd(Ag)
„ 3 ; Os Ir Ft (An)

The metals in division 1 of Class I. are gene*
rally known as the alkali metals. They possess
in the most marked way the chemical characters
of the ideal metal; none of their compounds
exhibits any acidic functions ; they are electro-
positive to all the other elements. The metals

R
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in division 2 of Class I. are very distinctly

metallio in their physical properties ; chemically
considered they show considerable differences

among themselves ; several compounds of gold

aie almost non-metallic in their reactions, the

chemical and physical analogies of this element
are heat represented by placing it both with Ca
•nd Ag, and also mth Os, Ir, and Pt,in division

3 of Class Vm.
The alkaline earth metals which form divi-

sion 1 of Class n. are more metallic in their

physical properties than the metals placed in

division 1 of Class I. ; chemically they are also

distinctly metallic. Coming to Mg, Zn, Cd, and
Hg, which form division 2 of Class II., we have
four elements whose properties closely approach
those of the ideal metal ; Cd may be taken as

on the whole the best actual representative of

the class metal. As we pass to the higher classes

we find many metals exhibiting properties

characteristic of non-metals, until in Class YII.

we arrive at Mn, an element which is at once
distinctly metallic and decidedly non-metallio in

its chemical properties.

In connexion with the subject of this article,

reference should be made to the following articles

wherein the different classes of metals are de-

scribed:— Aleaune eabihs, metaiiS of the,

vol. i. p. 112 ; Ai.KAiiis, metai.s oe the, vol. i. p.

114; Chkomiuu oboup of elements, vol. ii. p.

168; CoFFEB OBOUP, vol. ii. p. 250; Eabths,
METALS OF THE,vol. ii. p. 424; Ibon obouf, vol.

iii. p. 65 ; Maonesium obouf, vol. iii. p. 163 ;

NiTBooEN OBOUP (for Class v., Y to Bi), vol. iii.

infra ; Noble metals, vol. iii. infra ; TiiAmuM
OBOUP, in vol. iv. ; Tm oboup, in vol. iv.

M. M. P. M.
UETALS, BABD. Under this name are in-

eluded a number of presumed elementary bodies

concerning which our knowledge is at present

very imperfect. We see that in their general

properties they approximate more or less closely

to cerium, yttrium, and lanthanum, butwe are not
sure how tar we have yet obtained them in a
state of purity. Consequently we are in doubt
not merely as to their at. w. and S.G., but even
as to their number and their rank as elements,

compounds, or mere mixtures. Our ignorance

is due to the great rarity of these bodies, to the
high complexity of the minerals in which they
are fouiid, but most of all to the fact that they
differ among themselves merely by very minute
shades.

The principal sources of the rare metals are

gadolinite, keilhauite, fergiisonite, euxenite,

terite, and thorite, which are Norwegian mine-
rals, and further, samarshite, which was first ob-

tained from the Urals, but has since been found
in relatively large quantities in North Carolina.

It is to be noticed that Epecimens of any one of

these minerals, if from different localities, are

not identical in the earths they contain. Hence
if it is desired to isolate any particular earth it

is best to select as the first material that mineral

in which nature has, so to speak, commenced
the task of separation. (This method was pro-

posed by the writer in his address to the chemi-
cal section of the British Association, Birming-
ham Meeting (O. N. 54, 123 ; ibid. 64, 157 ; Pr.
40, 505.) Nilson a. Eriiss have since adopted

()ud lecpmmendel the same method {B. 20,

2134; C. N. 60, 74, 86, 135, 145, 1S4, 16.'!,

172).

The recognition of the various rare earths is

a matter of no little delicacy. Here spectroscopy

in its several modifications renders the greatest

service. In endeavouring to ascertain by this

means what substances are present in a mineral
containing rare earths, chemists may employ
either the spark-spectram, the absorption-spec-

trum, or the incandescence- or the phosphores-
cence-spectrum. They may further apply any of

these tests either at once to the original matter, or

to some of its portions after a partial separation
has been effected by chemical treatment. The
question of course arises, how are we to know
when we have obtained any one earth separated
from all other bodies, and absolutely pure ? In
the case of those earths and their solutions which
present an absorption-spectrum, e.g. didymia,
samaria, holmia, erbia, &o., the writer has shown
that as an element approaches simplicity the
absorption-spectrum of its solutions will become
less and less complicated ; hence it would appear
that when absolutely free from its associates,

each element wouldhave an absorption-spectrum
of great simplicity, in many cases consisting of

one band only (the *one band, one element'
hypothesis). But as certain earths, e.g. lanthanSi
mosandra, philippia, scandia, terbia, &c., give no
absorption-spectra, this test is not applicable in

all cases.

Great caution is required in drawing con*
elusions from the examination of spectra. Con-
cerning the influence of one body upon another
little is yet known, but that little is of sufficient

importance to make us very careful how we in-

terpret absorption-spectra when not corroborated

by chemical results. Lecoq de Boisbaudran a.

J. Lawrence Smith have pointed out some im-
portant modifications produced in absorption-

spectra by the presence of an excess of acid in

the solution (C B. 88, 1167). Soret subsequently
verified these observations. Branner and others

have put on record experiments on mixing solu-

tions of didymium and samarium. They find

in the case of a didymium solution showing the
gronp of three bands, 476, 469, 428 [l/V 430-4,

441*3, 454*6], that, by adding a dilate solution

of samarium, these three bands vanish, without
the appearance of any of the samarium bands,
until a certain proportion is reached, when the
samarium bands gradually come into theirplaces

(Brauner, 0. J. 43, 286).

Many of the earths that do not yield solntiona

giving absorption spectra can be made to give

characteristic spectra by phosphorescence. This
is known as the ' radiant matter ' teat. When the
spark from a good induction-coil traverses a tube
having a flat aluminium pole at each end, the
appearance of the spark changes according to

the degree of exhaustion. If atmospheric air is

the gas under exhaustion, at a pressure of about
7 mm. a narrow black space is seen to separate
the luminous glow and the aluminium plate

connected with the negative pole of the in-

duction-coil. As the exhaustion proceeds this

dark space increases, until at a pressure of about
0-02 mm. the dark space nearly fills the tube;
the luminous cloud showing the presence of

residual gas has almost disappeared, and the

molecular discharge frpm the negative yo\»
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begins to excite phosphorescence on the glass

%rhere it strikes the side. There ia a very wide
difference in the degree of exhaustion at which
varioas substances begin to phosphoresce.
Under the influence of this discharge of ' radiant

matter,' a great many substances emit, more or

less intensely, a phosphorescent light. On
examining this light in the spectroscope, most of

these bodies give a faint, continuous, spectrum
with a more or less decided concentration in

some one part, the superficial colour of the
phosphorescing substance depending on this

preponderating emission in one or other part of

the spectrum. Sometimes, but less commonly,
the spectrum of the phosphorescent light is dis-

continuous.

If we examine the rare 'earths by this

'radiant matter' test we find they present

phenomena of a striking character. Some of

them remain nnafiected, and are thus at once
referred to a distinct group. Others, such as

thoria, do not phosphoresce and offer great ob-

struction to the passage of the spark. Other
earths become very phosphorescent and vary
greatly in their power of retaining a residual

phosphorescence. On examining phosphor-
escent earths glowing in a vacuum tube, the

writer found remarkable differences in the dura-

tion of this residual glow. Some of the earths

remain luminous for many minutes after the

cessation of the current, while others cease to

phosphoresce immediately on the stoppage of

the current. Take the case of yttria. This
earth, the writer finds, can be resolved by
chemical treatment into a series of simpler
bodies of unequal basicity, to which he has given

the provisional designations of Qa, GP, GS, G^
Gv, and Sy. The after-glow of these bodies

differs somewhat in colour from that which the

earth exhibits while the current is still passing.

The spectrum of the after-glow also shows that

some of the lines are missing. In the electrical

phosphoroscope—an instrument similar to Bec-
querersphosphoroscope,buthavingthesubstance
acted on electrically instead of by direct light

—

the different bands of the new constituents of

yttria {v. infra) do not all appear at the same
speed of rotation. At the lowest speed the double
greenish-blue band of GjS is first seen, followed

next by the dark-blue band of Ga. As the velocity

increases there follows the bright citron-yellow

band of GS, and as the utmost speed approaches
the red band of GCis seen, but not without diffi-

culty. As another instance, if lanthanum sul-

phate, with traces of Sm as impurity, along with
a little lime is examined in the phosphoroscope,

the band of Ge is visible at the lowest speed; GS
follows at an interval of "0035 second, and the Ga
band immediately afterwards. All the earths of

the yttrium and samarium groups yield discon-

tinuous spectra when submitted to the Induction

discharge in vacuo.

A modification of phosphoresoence-spectro-

leopy is produced by the previous addition o{

other earths to the speciaJly phosphorescent

earths. Lime exerts a remarkable action. By
itself, it phosphoresces with a continuous spec-

trum, while yttria phosphoresces with a discon-

tinuous spectrum. But if these two bodies are

mixed together, the phosphorescing energy of the

lime doet not extend over the whole spectrum,

but concentrates itself in strengthening the yttria

bands. These bands become broader, but at the

same time less sharply defined, in proportion as

the lime is increased in quantity. Lime also

brings out the phosphorescentbands of samaria.

It also suppresses the sharp line SS, the most
striking feature in the phosphorescent spectrum
shown by pure samarium sulphate. On the other

hand an addition of ' old ' yttria deadens the other
lines of samaria, but brings out the line SS more
strongly. Lanthanum sulphate in the ' radiant
matter' tube phosphoresces witha reddishcolour.
If lime is added to lanthanum sulphate the phos-
phorescence changes its colourfrom red toyellow.

Lime also brings out the bands of yttrium and
samarium if these are present as impurities. So
sensitive is this test that it will show the pre-

sence of one part of yttria or samaria in more
than a million parts of Ume. When GS, Ga,
and GP are present in small proportions with
lime the bands of GS and Ga become intensified,

but a dark space appears instead of the green
band of G0. Hence if only a small trace of G^
is present in lime the green band is not only
obUterated, but the quenching action suppresses
that part of the continuous lime-spectrum which
has the same refrangibility as the 6i3 line, and
thus gives a black space in the spectrum.

There are many instances of the modifica-

tions induced in the normal spectrum of one
earth by the admixture of others when treated as
anhydrous sulphates. One of the most striking

instances is that of a mixture of samaria with
yttria, since the presence of even 40 p.c. of

yttria practically obliterates the spectrum of

samaria. The most minute proportion of lime
added to samaria causes the sharp line at
l/\' 269 to vanish, while at the same time it

much intensifies the other bands (2V., pt. ii.

1885; G. B., June 15, 1885). The action of

lime upon yttria is of great use in detecting very
minute traces of this earth when in admixture
with elements which would otherwise prevent its

phosphorescence.
Alumina is also active in inducing new

spectra when mixed with the rare earths. A
moderate amount of fractionation has enabled
the writer to penetrate beneath the veil of red
phosphorescence observed in crude alumina and
to see a complicated sharp-line spectrum (C.N.,
56; 62, 72). The new body of which glimpses have
been obtained is probably one of the unknown
earths in decipia, since the new spectrum may
be fairly reproduced by adding one of the frac-

tionations of decipia to alumina. Hence, it will

be seen that the performance of a long series of
check and counter-check experiments often be-
comes necessary before the presence or the ab-
sence of any particular earth can be inferred.

The quantitative separation of the rare metalg
is much more difficult than their mere recogni-
tion. These substances are not linked to one
another, or to other elements with which they are
associated, by any strong affinities, but they are
nearly identical in their behaviour and proper-
ties. Hence we have so far been imable to find
any reagent or any mode of treatment which at
once quantitatively separates one of these sub-
stances from all the others. Wo are therefore
obliged to have recourse to tedious processes of
fractionation.

b8
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In attempting to enumerate or describe the

Tare metals, we meet with the additional diffi-

culty that the unitary character of many of

them is still a matter of extreme doubt.

Several of the rare metals will be found de-

scribed in their proper alphabetical order in this

Dictionary, e.g. beryllium, cerium, didymium.
Many of these, as will be seen below, are pro-
bably capable of being further split up, but as
they are frequently mentioned in chemical
treatises and memoirs their description as at pre-
sent, or lately, known has been found necessary.

There are certain other metals which are
etiU under discussion, e.g. decipium, philippium,
hohnium (Soret's X), and dysprosium. Boscoe
has indeed proved that philippium is a mixture
of terbium and yttrium, and the experiments of
the writer have confirmed his results ; but until
we know more about the constitution of terbium
and of yttrium, both of which are undoubtedly
compound bodies, these experiments do not carry
ns much further. Samarium is also identical

separate a mixture of two bodies into two parts,

just as the addition of a reagent only divides a

mixture into two portions, a precipitate and a
solution. These divisions will be effected on
different lines according to the reagent employed.

Thus, if we add ammonia to a mixture we may
get a separation into two parts, but if we add
oxalic acid to the same original solution we split

up the mixture differently and obtain two other

parts. Thus, if we crystallise a solution of old

didymium, as was done by Auer von Welsbach,
we divide its components into neodymium and
praseodymium. But by fusing didymium nitrate

we divide its components in a different way and
obtain different products. Now, it is clear that

so long as by different modes of attack we ob-

tain different products, we have not yet reduced

the original substance to its ultimate elements,

we have not yet reached bed-rock.

Wo find that a compound molecule^ may
behave as an element, as has been shown in the

case of old didymium. Chemists have a certain

Fia. 1.—Absorption-spectrum of Didymium.
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with a body which other chemists have named
' yttrium /3.'

It has been mentioned elsewhere that the old

didymium, after the elimination of Delafon-

taine's decipium, was found by Lecoq de Bois-

baudran to contain another body, which he
named samarium, characterised by the bands

of Delafontaine's decipium, together with two

additional bands (c/. figs. 1 and 2). After the

removal of these bodies the residual didymium
was split up by Auer von Welsbach into the two

bodies, neodymium and praseodymium, the ab-

sorption-spectra of which are shown respectively

in figs. 3 and 4. It will be observed, however,

that two of the bands of old didymium are not

to be found in the neodymium and praseodymium
spectra taken conjointly. Hence it becomes ex-

tremely probable that there exists a third body
distinct from neodymium and praseodymium to

which one of these extra bands, or possibly both,

is due. This probable metal the writer has pro-

visionally named Da. But we still encounter the

question whether neodymium, praseodymium,

and Da are ultimate elements, or are capable of

still further scission. The researches of several

investigators point very decidedly in the latter

direction. Thus Nilson a. Kriiss in 1887 appear

to have obtained from didymium no fewer than

nine bodies, each of which may possibly prove

to be an element. These bodies have been pro-

visionally named by the discoverers Dia,Di3,Di7,

DiS, Dif , Dii), Di9, Dii, and Diic.

It seems to the writer that neodymium and
praseodymium are simply the products into

which the original didymium is split up by one

particular mode of attack. Any single chemical

operation, whether it be crystallisation, pre-

cipitatioOi fusion, partial eolution, &q,, cm only

number of reagents, operations, or proeesses in
regular use, and if a substance resists all these
and otherwise behaves as a simple body, they
call it an element. But for all this it may prove
to be a compound. Hence, we may legitimately
pause before concedingto neodymium and praseo-
dymium the rank of elements. We need some
criterion for an element which shall appeal to
our reason more clearly than the old untrust-
worthy characteristic of having not as yet been
decomposed ; and to this point chemists would
do well to turn their most serious attention.

Fia. 2.—Absorption-spectnim of Samarium and
Decipium (De BoisbaucIran)i

In samarium the writer, by means of the
' radiant matter ' test, has recognised four bodies,
named provisionally SS, Gc, cfy, and G9. Very
similar observations seem to prove that, like

didymium and samarium, erbium, hohnium,
thulium, dysprosium, &o., are compounds oi
mixtures of a number of closely allied bodies.

In order to ascertain the existence of sup-
posed new elements chemists have proposed as
a test that certain absorption-bands seen in
different solutions follow the same variations of

intensity. If this is the case we may infer that
they are all characteristic of one and the same
substance. But if one of the bands dies out
while others remain unaltered we may judge that

I

twQ or more distinct bodies are present.



METALS, RARE. 340

tn erbium the writer has detected two bodies,

which he has characterised by their absorption
bands A650 and X493. Eriiss a. Nilson apply
apparently to the same bodies the names
Bra and EriS. To obviate all confusion it must
be remembered that the name ' erbia ' has been
given to two bodies which are not identical.

The substance which ten years ago was called

erbia, and which was then supposed to be the
oxide of a simple metal, has been resolved by
the investigations of Celafontaine, Marignac,
Soret, Nilson, Gldve, Brauner, and others into

at least six distinct earths. Three of these—
Bcandia, ytterbia, and terbia—give no absorption-

spectra, while three others—erbia (new), holmia,

and thulia—give absorption-spectra. The first

to question the elementary character of old

erbium was Delafontaine (C. B. 87, 559 ; C. N.
38, 202). He obtained from it and described

philippia, a yellow oxide having a strong band
in the violet (X400 to 405), a broad black absorp-

tion band in the indigo-blue (about A.450), two
rather fine bands in the green, and one in the red.

The history of^hilippium is very instructive.

Soon after Delafontaine' sdiscovery, Soret (C B.
89, 521 ; G. N. 40, 224) stated that he was un-
able to identify ' Soret's X ' withDelafontaine's

philippia, the latter being characterised by an
absorption-band in the blue occupying the same
place as one of the erbia bands. In 1880 De-
lafontaine (O. B. 90, 221 ; G. N. 41, 72) de-

scribed ten new earths as present in gadoHnite
and samarskite, viz., mosandra, philippia, ytter-

bia, decipia, scandia, holmia, thulia, samaria,
andtwo others to which he did not assign names.
He concluded that the properties of philippia

were identical with those of Soret's X and of

CUve's holmia, and proposed that the name hol-

mia should be set aside in favour of philippia.

In G. B. 91, 328. (also O. N. 42, 185), C14ve re-

peated his earlier assertion that philippia was
not identical with Soret's X or holmia. Dela-

fontaine then withdrew all he had said about
the absorption-spectrum of philippium and de-

cided that it had no absorption-spectriim at all

i
Archives de Oenive [3] 999, 15). LastlyBoscoe
G. J. 41, 277) gave an elaborate account of

the earth metals in samarskite, proving philip-

pia to be a mixture of yttria and terbia. The
present writer, after prolonged chemical exami-
nation of these earths, has come to a similar

conclusion ; but a spectroscopic examination of

the earth left on igniting some very carefully

purified crystals of philippium formate, tested

in the radiant matter tube, has shown that in

the separation of Delafontaine's 'philippium'

the yttria undergoes a partial fractionation.

Shortly after the announcement of philip-

pium, Soret {G. B. 86, 1062) described an earth

which he provisionally named X. It was sub-

sequently found to be identical with Glove's

holmia (C. B. 89, 479 ; C. N. 40, 125). The ab-

sorption-spectrum of this earth is marked by a
very strong band in the extreme red (A 804),

two characteristic bands in the orange and green

(A 640 and S36), with fainter lines in the more
refrangible part of the spectrum, and a number
of bands in ihe ultra violet (see fig. 7). The claim

of holminm to rank as an element has been dis-

puted by Nilson and Kriiss, who assert that it

consists of, or at least contains, four distinct

bodies, provisionally named Xo, X/3, Xy, X8.
_
By

submitting Soret's X to fractional precipitation,

and examining the fractions spectroscopioally,

Leooq de Boisbaudran found that this X, other-

wise holmium, consisted of at least two elements

:

one of these he has named dysprosium, reserving

the name holmium for the residue left after the

elimination of the dysprosium. The absorption-

spectrum of dysprosium shows four bands,

\ 451-5, 475, 756-5, and 427-5. The absorption-

spectrum of what may be called new holmium
is shown in fig. 8. What relation this new hol-

mium bears to any of the components observed
in the original spectrum of holmium by EruSB
and Nilson is not as yet determined.

The writer {Pr. 40, 602) obtained an earth by
repeated fractionation, in which one of the bands
ascribed to dysprosium, that namely at A 451-5,

was very strong, though the others were absent.

As de Boisbaudran regards the bands A 475 and
451-5 as both belonging to dysprosium, and as the

earth obtained gives A 451-5 strong but with
scarcely a trace of A 476,dy3prosium consists of at

least two simpler bodies. Kriiss aud Nilson in fact

resolve it into three bodies to which they have
given the provisional names XC, Xe, Xr), and de
Boisbaudran gives the absorption-spectrum of

dysprosium as shown in fig. 9.

Simultaneously with the discovery of holmia,
CUvc announced the separation of a second earth
from erbia, which he called thulia. Its absorp-
tion-spectrum consists of a very strong band in

the red \ 680 to 707, and one in the blue A 464-5

(fig. 10). The ultimate- character of thulium is

by no means established. Eruss and Nilson re-

solve it into two bodies, Tma and Tm0. Never-
theless the atomic weight of thulium has been
determined as 170-7, and the composition Tm.^O,
has been assigned to its oxide, determinations,
which for the present must be regarded as pre-
mature.

Further, it must be mentioned that the spec-
trum of old erbium has two faint bands, one at
A 550 and a second broader one at \ 493 (fig. 11).
These bands are not to be found in the spectrum
of holmium, thulium, dysprosium, or 4he new
erbium (fig. 12). In a long-continued fractiona-
tion of the erbia group of earths, conducted
with an ample supply of the old erbia, the writer
finds an earth giving these two bands concen-
trated at one end, the baiids becoming stronger,
while at the same time two other bands make
their appearance. This phenomenon indicates
the existence of another earth as yet unknown,
belonging to the erbium group.

We next come to the yttrium group, com-
prising the metals yttrium, terbium, gadolinium,
ytterbium, scandium, mosandrium, columbium,
and rogerium. Of these yttrium, terbium, ytter-
bium, and scandium form the subject of distinct
articles in this Dictionary.

Columbium and rogerium were discovered in
the samarskite of North Carolina by J. Law-
rence Smith in 1879, but nothing further has
been published concerning; them. This colum-
bium is perfectly distinct from an. element some-
times called columbium, but better known aa
tantalum.

Mosandrum was also discovered by J. L.
Smith, and has been the subject of a little con-
troversy. Delafontaine pronounced it a mixtura
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of terbium, yltrinm, erbium, didymium, and
philippinm. In November 1878 and in Sep-

tember 1879 Smith reasserted the elementary
character of mosandrum. He states that its

compounds are of a deep orange colour, that its

double potassium sulphate is not easily soluble,

and that its equivalent weight is 51-2, No re-

cent and conclusive investigations on this alleged

metal have appeared, and its^ existence must in

the meantime be regarded as exceedingly doubt-
ful.

Decipium has been considered as holding an
intermediate position between . the didymium
and the yttrium groups of rare metals, but its

elementary character is very questionable. It

has not formed the subject of any recent re-

searches. It is said to show a characteristic

absorption band about K 416.

Gadolinium, otherwise known as the To of

Marignac, gives no absorption-spectrum. Inthe
writer's investigations its phosphorescence spec-
trum was found to consist of those of two of the
constituents of yttrium, which will be mentioned
below.

yttrium proves to be an exceedingly complex
substance. The body to which all chemists would
have applied the name yttria as recently as four

years ago may be split up into possibly six, but
certainly five, bodies, Got, GP, GS, Gf, and Gt),

two of which, G;8 and GC, are also met with as
the components of gadolinium. Hence it is con-

venient to speak of the original substance as

•old yttria' and to remember that such is the
substance to which everything written concern-

ing yttria prior to 1885 will be found to refer.

Fig. 13 shows the simple phosphorescence spec-

tra of the several components into which yttria

may be split up by fractionation. If these com-
ponents are taken in the order of their apparent
basicity—the chemical analogue of refrangibi-

lity— the lowest of these constituents gives the
deep-blue band Ga: then foUows a strong citron

band, GS, which increases in sharpness as it

becomes more separated from its associates un-
til it may be called a line ; then a red band, G^;
then a crimson band, Gij ; and, lastly, very close

together a pair of greenish-blue bands, G/3.

The diagram, fig. 14, shows a series of nine-

teen phosphorescence spectra obtained from a
prolonged examination of ' old yttria." The
central spectrum, j, is approximately that given

by crude ' old yttria,' though this differs slightly

according to the mineral from which the old

yttria.is extracted. After a time fractionation

splits up the earth j into two earths here marked
1 and K, giving slightly different spectra. Frac-
tionating I gives n and j, while r on fractionation

yields j and l. It must not be thought that there

is so great a difference between any two adjacent

spectra as is here shown. To make the diagram
accurately represent what is actually seen in the

laboratory it would be necessary to place between
each of these nineteen spectra about 1,000 inter-

mediate spectra. Beginning at the extreme red

it will be seen that a strong band at A.647 [1/ A"

239] is at its maximum intensity from a to e,

when it rapidly disappears and is not seen be-

yond c and N. The component giving this band
the writer names provisionally Gri. The next
band in the red A639 [1/ \' 245] reaches its

maximum at a or even higher, and fades out be-

tween K and L. The band at \619 [1/ a* 261]
has its maximum between i and o, dying out
rapidly below but being more persistent above.

It is called GC Then comes an extremely sharp
band A609 [1/ X' 269] which appears to belong
to an earth absent in gadolinlte but present in

samarskite and a few other minerals. Its

greatest brilliancy is between e and e, and on
either side ' it dies rapidly away. For this the

writer proposes the name SS. Then foUows a
double orange band, and its two components,
though very closely united, are probably capable

of separation. The maximum brightness of the

first component A603 [1/ h? 275] extends from o

to the top of the figure. The second component
A597 [1/ K' 280] begins to fade about q, and is at

its greatest brilliancy at the highest spectrum
shown on the figure. This band occurs almost
isolated in a specimen of crude lanthaha, and
may be provisionally called Ge. Next follows the

citron, or GS band, A574 [1/ K' 305-5] which is

the most_prominent feature in the spectrum of

old yttrium. This band extends with scarcely

diminished sharpness from o to s ; above o it

fades rapidly and disappears above d. Then
follows a double green band separable into two
components. The first of these, Ao68 [1/ K' 310]
is nearly absent in A, reaches a maximum at D,

and disappears at E. The second member of

this green pair, X563 [1/ K' 815] has its maximum
at A and extends only to H. The substance pro-

ducing this pair of bands may be called for the
present Gy. Then follows a pair of bright green
bands which so far show no signs of dividing.

They begin at b, reach a maximum at £, and
continue with scarcely diminished brightness to

Q. The body giving this double green band is

remarkably persistent and may provisionally be
called G$. Next comes a dark interval followed

by a broad, hazy, double-blue band, with its

Centre at A482 [1/ \' 430-6] ; this band appears
at F and grows brighter to the last fraction at s.

The substance to which it is due is called Ga.
Lastly, at A456 [1/ K' 481] appears a deep violet

band beginning at about Q and brightening as

we proceed lower down. In some samples of

ytterbia, supposed to be pure, this band is in-

tensely brilliant, but it is absent in a specimen
received from Nilson and considered by him to

be perfectly pure. Hence it is probably due to

another new body which may be provisionally

named Sy.
It must be remarked that the writer's frac-

tionations have been carried far beyond the
limits shown in the diagram. Fractions above
A and below s afford evidence that the pro«ess of

differentiation has not yet reached its utmost
limit.

On the left side of the diagram will be seen
chemical symbols attached to someof the spectra.

Thus the top spectrum, a, is the one shown by
samarium. At d is the spectrum of Marignac's
Ya, or gadolinium, h shows the spectrum of

mosandrum, and l that which is generally pro-

nounced to be pure yttriiim. A careful study of

this diagrain will lead' .tge observer to conclude
that samarium^. JftdMnium, mosandrum, and
yttrium aT^.i^Ai^^^iemieal elements but com-
pounds, ot--|iiffiia|)*tvery -injimate mixtu'res, of

certaji^t simpler bodies. For these bodies the
name 'meta-elements' is proposed (W. Crookes,
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8. A. Birmingham Meeting, O. N. 54, 165;
Kruss It. Nilson, B. 20, 2134 and O. N. 54, 71, 85,
135, 142, 164, 165, 172 ; Marignao, Archives des

be a complex body, and recognises in it three

distinct substances which he names Za, ZP, and
' new yttria ' (O. B. 103, 627). It is possible

I'lo. U.—Fbosphorescence-spectrs of components of ' Old Yttria.'

¥he tcale Is L.

Sciences Physiqiies, 16, No. Sand C. N. 57 j W.
Crookes, Pr. Feb. 10, 1887).

De Boisbaudran likewise finds yttrium to

that Zo is GS, and that Gj8 and Zfl are identical,
though de Boisbaudran now regards the latter
body as terbia (C. B. 102, 395, 902).
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The right of the • new yttria ' to bear this

came ia in the highest degree questionable. De
Boisbaudran assigns to it an atomic weight close

upon 89, and states that it has a characteristic

«park-Epectrum but gives no phosphorescence-

spectrum either in the radiant matter tube or by
his reversion-process. It evidently cannot be

regarded as the old yttrium freed from impuri-

ties, since the purest specimens of such yttrium

give a phosphorescence-spectrum in vacuo of

such remarkable intensity that it cannot be due
to mere traces of impurities. Ga, 6;3, &e., cati

no more be spoken of as impurities in old yttrium
than can neodyminm and praseodymium (as-

suming them to be elementary) be viewed as im-
purities in old didyminm.

Marignac's Tais probably a compound. The
writer recognises in it two at least of the con-

stituents of yttrium, 0/3 and G(.
A. E. Nordenskjold gives the name oxide of

gadolinium (a totally different body from Marig-
nac's Ta or gadolinium) to the mixture of earths
in gadolinite which are precipitated by ammonia
and oxalic acid, but not by sulphate of potash.
Thismixture consistsof yttria, erbia,andytterbia.
A very interesting point is thathowever different

the minerals from which it has been obtained,

and however the percentage of the rare earths

varies, the equivalent weight of the mixture ia

always approximately the same, viz. 26r9. This
value is determined by'transforming a weighed
quantity of the oxide into sulphate by digestion

with dilute snlphnric acid, and driving off excess

of water and acid by heating to incipient red-

ness (Nordenskjald,C. B. 102, 795; W.Crookes,
O. N. 54, 239).

On the other hand, commenting on this, De
Marignac shows that there is sometimes a varia-

tion of 16 p.c. in the equivalent weights of these
natural mixtures of rare earths (De Marignac,
Arch, des Sd. Phys. 17, No. 6).

We have therefore some thirty bodies of

which the so-called rare metals are composed,
sr, at least, which they contain ; and a variety

of tacts points to the conclusion that we have by
no means come to the end. Several even of the

new bodies give signs of a capability of further

splitting up, if they are examined with sufficient

nicetyand persistence. It is farfrom unlikelythat
when the various methods of research known as

fractionation have been more generally applied

we may have to deal, not with thirty, but with
nearer sixty, unknown bodies.

But whatever may be the number of these

bodies the question must be raised. What are

they ? Are they each and all independent ele-

ments ? We have certainly no good a priori

grounds for asserting that the number of elc'-

ments now recognised is not capable of consider-

able extension. But before any body can be
accepted as simple it should certainly undergo
a very severe scrutiny, more severe than any of

these newly-discovered bodies has yet undergone.

The case of didyminm is here a warning. It

had been closely examined by some of the ablest

chemists in Europe, it had been freed from
several foreign bodies, its atomic weight had
been established, when a novel mode of examina-

tion proved its compound nature.

Pending therefore the completion of a series

ot investigations, chemical and optical, which

will probably occupy several generations oi

chemists, it may be safest to call these recently

observed bodies not, as yet, elements, but quasi-

or meta- elements. Our notions of a chemical
element have been enlarged; hitherto the ele-

mental molecule has been regarded as an aggre-

gate of two or more atoms, and n<^ account has
been taken of the manner in which these atoms
have been agglomerated. The structure of a
chemical element is certainly more complicated
than has hitherto been supposed. We may
reasonably suspect that between the molecules
which we are accustomed to deal with in chemi>
cal reactions, and the component or ultimata

atoms, there may intervene sub-mplecnles, sub-

aggregates of atoms, or meta-elements, differing

from each other according to the positions which
they occupy in the very complex structures

commonly known as didyminm, yttrinm, and the
like. W. 0.

KETAUEBISU. This term is jgenerally ap-
plied to those cases of isomerism wherein com-
poundsshow identity of elementary;composition,

but belong to different types or classes {v. Iso-

MEBtsM, pp. 79, 80, 81, 88).

]II£IEOBIT£S. As regards composition,

meteorites have been divided into two classes

;

those which consist for the most part of metals
only, and those which are chiefly composed of

silicates, sometimes accompanied by nnoxidised
iron and nickel. Iron and nickel are the prin-

cipal constituents of those meteorites which are

mainly metallic. The quantity of Fe varies

from 80 to 95 p.c, and of Ni from 6 to 10 p.c.

Co occurs in many meteorites, valrying from a
mere trace to 2 or 3 p.c. ; the other metals found
in small quantities are Sn, Mn, -Cr, and Ca

;

small quantities of Fe-Ni phosphide, and also

carbide, phosphide, silicide, and sulphide of Fa
are also frequently found in metalUo meteorites.

The silicates which form the chief constituents

of meteorites of the second class are silicate of

Al, Ca, and Na {labradorite), silicate of Ca and
Mg (augite), and silicate of Fe and Mg {olivine).

These silicates are often accompanied by nickel ,

and iron, also by iron pyrites, and sometimes by
chrome-iron, and magnetic oxide of iron.

M. M. P. M.
METHACRYLIC ACID C,H,Oj i.e.

CH2:CMe.C0jH. a-Methyl-acnjlie acid. [16^.
(leo-S" i.V.). S.G, ?j» 1-0163 ffiruhl, B. 14,

2800). /to = 1-4314. Ka, =35-07»
Occurrence.— In small quantity in Boman oil

of chamomile (Eopp, A. 195, 82).

Formalion.—l. Obtained as etiiyl ether by
the action of PCI, on oxy-isobutyric ('di-

methoxalic ') ether C!Me2{OH).C02Et (Frankland
a. Duppa, O. J. 18, 133 ; A. 136, 12 ; Paul, A. 188,
52).— 2. By the action of faming HBr on citra-

conic acid, mesaconic acid, or citraconic anhy*
dride, the resulting bromo-pyratartaric acid
being boiled with cone. NaOHAq (Fittig, A. 188,

95 i B. 10, 517).—3. By boiling eitta- and mesa-
chloro-pyrotartaric acid with alkalis (Prehn, A.
188, 42).—4. Together with oxy-i^butyric acid,

by boiling o-bromo-isobutyric acid (1 pt.) with
water (25 pts.) (Thomson, A. 200, 86).

Preparation.— Citraconic anhydride is mixed
with a saturated solution of HBr (2 vols.) at 0°.

In a few days a mass of crystals of citra-bromo.
pyrotartario acid is got. These are collected,
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boiled with Na,^CO„ acidified with BCl, and dis-

tilled. The distillate is neutralised by OaCO,,
filtered, evaporated to dryness, and mixed with
HCl. Methacrylio acid sei>arates as a light oil

(Fittig a. 0. Eolbe, J. pr. [2] 25, 872).
Properties.—Long prisms (from water), with

strong but not nnpleasant odour. Y. sol. water,

T. e. sol. alcohol and ether.

ReOfCUons,—1. Bromime forms di-bromo-iso-

bntyric acid.—^2. Potash-fusUm gives hydrogen,
formic acid, and propionic acid (F. a. D.).

—

5. Sodium^malgam reduces it to isobntyrio

acid.

—

i. Cone. HIAq forms, in the cold, iodo-

isobutyrio acid ciysttdlising in tufts of prisms.

—

6. Methacrylic acid dissolves easily in fuming
HBr even at 0°, the Bolntion, after some time,

depositing a crystalline addition-product and a
thick oil (Paul, B. 9, 122).—6. Bromine forms
CHjBr.CBrMe.OO.^.—7. On contact with cold

cone. HGlAq or by heating at 130°, it is con-

verted into an amorphous (? polymeric) modifi-

cation. The ammoniacal solution of this sub-

stance gives white pps. with Ba and Ca salts. It.

is not altered by cone. HjSO, and HNO, (Fittig

a. Engelhorn, A. 200, 70).—8. Hypochlorous
acid forms chloro-oxy-isobutyrio acid [107°] (c.

235°) (Melik<^, Bl. [2] 41, 311).

Salts.—CaA',: tufts of long needles, t. sol.

water. Appears to change on keeping to a salt

of the poljrmerio acid (v. Beaction 7).—AgA':
needles (from boiling water); scarcely afiected

by light. Suddenly decomposes at 100°.

Constitution.—Inasmuch as the di-bromo-
iso-batyric acid, formed by the addition of

bromine, is converted by boiling water into a
bromo-ozy-butyric acid that can be reduced to

a-oxy-isobutyric acid, (CH3)jC(0H).C0jH, it is

elearthat methacrylio acid is uotCH.CHMe.COjH
but CH,:OMe.OO.^.

Beferences.—BtLOiio- and Chlobo- heth-
ACBYLIC ACIDS.

UETHAGYL-BBOUISE v. Bbouo-acstokb.
UETHiBUOGrLOBIN v. H^moolobin.
U£THAlin>0- V. Metbtl-amido-.
HETHANECHj. Marshgas. Methyl hpdride.

Light carburetted hydrogen. Mol. w. 16. (— 155°

to -160°). (-131°) at 6-7 atmospheres; -73-5°

at 56-8 atmospheres (Wroblewsky, O. B. 99, 136).

S.G. (air = 1) -553 (Eegnault, 0. B. 36, 676). S.G.

(liquid) -415 at -164° (Olszewski, P. [2] 31,58).

S.H. -593 (B.). Ha = 1-000412 (Crouillebois, C.B.
67,692). H.P.p. 21,750. H.F.V. 21,170 (Thorn-

sen, Th.). H.C.p. 213,500 (Berthelot, A. Ch. [6]

23, 179). S. -05449 at 0° (Bunsen, A. 93, 18).

B. (alcohol) "523 at 0°. Critical temperature:
-78-5° (Wroblewsky); -995° (Dewar, P. M.
[3] 18). Critical pressure : 56-8 atmospheres

(Wroblewsky).
Occurrence.—The bubbles of gas given oft by

lecaying vegetable matter in stagnant pools con-

sist of marsh gas, CO,, and nitrogen. It often

escapes into coal mines, where it is known as

fire-damp, since it forms an explosive mixture

with air. It escapes from the earth in various

places, as in Italy, Korth America, and especially

at Baku on the Caspian. It occurs among the

products of distillation of wood, peat, coal, and
bituminous shale, constituting 85 to 40 p.c. of

coal gas. Methane occurs also in the intestinal

gases. It occurs also among the products of the

passage of ethylene (Norton a. Noyes, Am. 8,

362) and other gases through a red-hot tube.

The gaseous product obtained by heating ethyl-

ene at 400° contains 36 p.c. methane and 40 p.o.

ethane (Day, Am. 8, 153).

FormaUon.—1. By the action of potassium-

amalgam on CCl, in presence of water (Begnault).

2. By passing a mixture of CHCl, or CCI4 and
hydrogen through a red-hot tube (Berthelot).

—

3. By the action of powdered zino on chloroform
dissolved in aqueous alcohol (SabanejefF, B, 9,

1810).—4. By exposing a mixture of CO and
hydrogen to the action of electricity in an in>

duction-tube (Brodie, Pr. 21, 245).—5. By the
action of water on zino methide (FranUand).

—

6. By the action of sodium on Mel in presence
of ether (Wanklyn a. Buckeisen)^—7. In small
quantity by passing a mixture of CS, and H^S
over red-hot copper (Berthelot, A. Ch. [3] 68, 69)>

8. By heating CS, with FH^I at 130° (Jahn, B,
13, 127).—9. Among the products of the dry dis-

tillation of barium formate (Berthelot, J, 1857,

426).—10. By distilling crystallised sodium
acetate (2 pts.) with EOH (2 pts.) and quicklime

(3 pts.) (Dumas, A. Ch. [2] 78, 92). Von Schlegel

{A. 226, 140) recommends 1 pt.of sodium acetate

and 2 pts. of soda-lime (c/. Schorlemmer, C. N.
29, 7).—11. When river-mud is added to a solu-

tion of calcium acetate a slow evolution of a
mixture of methane (2 vols.) and CO, (1 toL)
occurs, calcium carbonate being left. Calcium
lactate undergoes a similar fermentation, the
gases being evolved in the same proportion
(Hoppe-Seyler, H. 11, 561).

Preparation.—By the action of the copper-
zinc couple on an alcoholic solution of Mel, the
escaping gas being well washed by a scrubber
containing a further quantity of copper-zine
(Gladstone a. Tribe, C. J. 45, 154).

Properties. — Colourless gas. V. si. sol.

water. Much less soluble in alcohol than
ethane. Its illuminating power is slight (c/.

L. T. Wright, G. J. 47, 200). May be liquefied

by combined cold and pressure (Cailletet, J'.

1877, 221). Methane is not absorbed by aqueous
EOH or by ammoniacal cuprous chloride. When
compressed with water below 0° imder a pres-

sure of 30 atmospheres it forms a crystalline

hydrate, the critical temperature of which is

21-5° (Villard, 0. B. 106, 1602 ; 107, 895).

Beacticyns.—1: When passed through a red-

}u>t tube it is for the most part unaffected, but
a little naphthalene is formed. Electric sparks
partially convert it into carbon, hydrogen, and
acetylene (Berthelot, C. B. 67, 1188). When
passed over a red-hot palladium spiral it is

decomposed, if dry, into carbon and hydrogen,
and, if moist, into CO and hydrogen (CoquiUon,

C. B. 86, 1197).—2. It is not attacked by sul-

phuric acid, by nitric acid, by a mixture of hot
cone. H^SOj and HKO3, by PCI, or by chlorine

in the dark.— 8. A mixture of chlorine (2 vols.)

with methane (1 vol.) when exposed to sunlight

presently explodes. The explosion may also be
brought about by an electric spark. If the mix-
ture be first diluted with CO, and then exposed
to sunlight, quiet chlorination takes place, and
if excess of chlorine is present chloroform and
CCI4 are formed. A mixture of methane (1 vol.)

and chlorine (1 vol.) exposed to diffused day-
light gives methyl chloride. In presence ol
moisture, chlorine forms HCl, CO,, and CO.—
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4. A mixtura of air and methane passed over a
red-hot platinuin spiral yields formic acid (Co-

quillon, O. B. 77, 444).—5. When mixed with

nitric oxide and fired by an electric spark GO,
and oxygen are among the products (Cooke,

C. N. 58, 130).

Constitution.—That the four atoms of hy-
drogen in methane are of equal value may be
inferred from the existence of only one set of

methyl compounds. The same thing may be
shown thus :—

From CHHHI we may obtain, by treatment
with KCy, an acetonitrile CHHHCy which we
may call ' a.' From this we can obtain
CHHH.CO,H, CHHCl.COjH, CHHCy.COjH,
and '0' acetonitrile CHHGyH successively.

But from GHHCy.GO.,H we can obtain malonio
ether GHH(G0.;Et)(G02Et), and thence we can
get GHGl(CO^t)(CO^t), CHGy(GO,H)(COj,H),
and • 7 * acetonitrile CHGyHH successively. The
three acetonitriles 'a,' • $,' and 'y' are then
found to be identical, hence three at least of the
atoms of hydrogen in methane are of equal value.

The fourth acetonitrile might probably be ob-

tained from CH(G02Et), via GGl(GO^t)„ and
CCy(CO.H), (Henry, C. E. 104, 1106). Since

CO^Qg'j-'^" the product of the action of

CI
C0<^Qj5,. on isobntyl alcohol, is the same as

CO<^Qfj TT . obtained from CO<^q„ „ and

ethyl alcohol, the carbonyl group is united to

two atoms of hydrogen of equal value. Now

from aldehyde GO^pxr we may obtain

, ~_)>C<'jiTT whence silver propionate forms

*^'^Ac6^^<CH • ^"' ^°^ aldehyde we

Ol TT

may also obtain „ jj q q^^^CgH '''^*'"^8

silver acetate yields ^ -g qq^ <Cqji •

These two acetyl-propionyl derivatives of ortho-

aldehyde are found to be identical, hence the

two atoms of hydrogen in methane which are

displaced by oxygen in forming carbonyl are of

equal value. It follows that there are two pairs

of equivalent atoms of hydrogen in methane
(Oenther, A. 205, 203 ; 225, 290). And since

Henry has shown that three of the atoms of hy-
drogen in methane are equivalent, it follows that

the fourth is so also.

References.— Tetba - bbomo-, Bromo - iodo,

Bbomo-kitbo-, Chlobo-ioco-, Chlobo-nitbo-, and
Tetba-iodo-, Methane, Bbomofobh, Ghlobo-
FOBM, loDOFOKM, and Meth^Ii, Methylene, and
Methenxl COMPOUNDS. In fact, all organic

compounds may be regarded as derivatives of

Methane (KekuU).
METHANE CABBOXYLIC ACID is Acetic

ACID.

Methane dicarboxyllc acid is Malonic acid.

Methane tricarboxylic acid G^H^O, i.e.

CE(GO^),. Formyl tricarboxylic acid.

Methenyl tricarboxylic acid.

Ethyl ether CH(CO.^t),. [29°]. (253°)

at 760 mm. (195°-205°) at 140 mm. S.G. if

I'lOO. From sodium malonic ether, benzene

and OlCO^Et (Conrad a. Guthzeit, ^.214,31; B.

12, 1236; c/. Claiaen,B. 21,3397, 3567). Colour-

less oil. V. Bol. alcoholor ether. In a freezing

mixture, it solidifies to long needles or prisms.

According to Michael (/. pr. [2] 37, 473) it

dissolves readily in dilute NaOH forming
CNa{C0jEt)3, which may be crystallised.

Beactions.—l. With aqueous' KOH at 100*

it forms HOEt, E^CO, and potassic malonate.-^
2. Dilute H^SO, and alcoholic NaOH at 0° also

form malonio acid, so that a salt of the acid -

CH(C0^)3 has not been obtained.— 3. Chlorine

forms CCl(C0jEt)3 (Conrad, B. 14, 618).

Anilide of the di-ethyl ether
GH(CO,Et),,(CONHPh). [124°]. From sodium-
malonic ether and an alcoholic solution of

phenyl cyanate (Michael, J.pr. [2] 35,452).

Nitrite of the di-ethyl ether v. Cyano-
MAIjONIC etheb.

METHANE FHOSFHONIC ACID v. Methyl
PnOSFHINE.

METHANE - TBI - QUINOLYL - HTDBO •

IODISE V. Quinoline-iodofobu.
METHANE SELINIC ACID «. Selenicu

OBOANIO COMPOUNDS.
METHANE 8ULFHINIC ACID CH.SO, (.e.

CHj.SOjH. From ZuMe^ and BOj (Hobson, A.
106, 287). The aqueous solution of the acid
soon decomposes with deposition of sulphur.

—

CaA'2 (dried at 100°) : amorphous.—BaA'^ (dried

at 100°) : cubes, v. sol. water, insol. alcohol.

—

MgA'.^q (dried at 100°) ZnA'j : amorphous.
Derivative.—Tbi-chloeo methane sulphinio

ACID.

Methane di-sulphiuic ether v. Methylene
DIETHYL DISULPHONE.

MtTHANE SULPHONIC ACID CH.SO, ».«.

CHs-SOaH.
Formation.—1. By theoxidation of di-methyl

trisulphide (Gahours, A. Ch. [3] 18, 258), or of di-

methyl disulphide (Muspratt, A. 65, 251).—2. By
oxidising methyl sulphocyanide with nitric acid

(S.G. 1-25).—3. By treating tri-chloro-methane

Eulphonic acid with sodium amalgam (Kolbe, A.
54, 174).—4. By heating Mel with aqueous
KjSOs at 120° (Colman, A. 148, 101).

Properties.— Syrup which decomposes above
130°. Potash-fusion forms K^COj, hydrogen,
and KjSOj (Berthelot, J. 1869, 336).

Salts.—KH4A': thin trimetric plates (from
absolute alcohol).—LiA'aq.—(NaA'),NaI (Col-

man).—KA' (dried at 100°).—KHA', (dried at

100°).-CaAV S. 71 at 20° (Nithack, A. 218,
284). -SrA'.,aq. S. 83 at 22=.—BaA'^aq : v. e.

sol. water, insol. alcohol.—Mg\.'2l0aq.—PbA'2aq.
—CuA'jSaq.—AgA'

Chloride CB,.S0^C1. (160°) (N.). S.G.
1-51. From the acid and PClj (Garius, A. 114,

142). Not attacked by HjS, by chlorine, or by
KCy (McGowan, J. pr. [2] 30, 280). Decomposes
aqueous ammonia with evolution of nitrogen.

Amide CHj.SOjNHj. Formed by passing
NH, into a solution of the chloride in ether.

Prisms (from benzene containing alcohol).

Anilide CH,.S02.NHPh. Large plates

(from alcohol) (McGowan).
Derivatives v. Chlobo-, and Ghlobo-bboiio-

METHANE SULPHONIO ACID.

Methane disnlphonic aoid CH^S^O, t.«.

GE2(SO,H)2. Methylene disuVphonic acid. Me-
thianie add.

Formation.—1. A product of the action of
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SO, on ether (Liebig, A. 13, 35 ; Wetherill, A,
66, 122; Streoker, A. 100, 199).—2. From
BtjBOi and SO, (Hiibner, A. 223, 208).—3. By
the action of hot fuming H^SO, on acetonitrile,

Bcetamide, or sulpho-acetio acid (Buckton a.

Hofmann, A. 100, 133 ; 0. J. 9, 241).—4. To-
gether with Bulpho-acetic acid, by the action of

CISO^H on acetic acid (Baumstark, A. 140, 82).

6. By heating lactic acid with fuming HjSO,
(Strecker, A. 118, 290).—6. Prom methylene
iodide and KjSO, (Streoker, A. 148, 90).—7. By
heating chloroform with aqueous KjSO, at 180°

(Strecker).— 8. Prom CClj.SOjK, water, and
KjSO, at 125° (Rathke, A. 161, 152).—9. By
oxidising CHi(SOy)j with HNO, (LermontofE, B.
7, 1282).

Properties.—Very deliquescent needles. Not
attacked by chlorine or by nitric acid.

Salts.—(NHJjA" : trimetric crystals, m.
Bol. cold water.— KjA." : needles. S. 7-1 at 22°.

—BaA"2aq : pearly tables.—PbA" 2aq: prisms,

V. sol. water, insol. ^cohol.—CuA" Saq.—Ag^A"

:

thin plates.

Derivative v. Bbomo-methane disulphonio
ACID.

Methane tri-solphonio acid CH^SgO, i.e.

CH(S03H),. Obtained by heating CHaO.SOjK
(1 pt.) with fuming H^SO.at 100° (Theilknhl, A.
147, 134). Pormed also by the action of aqueous
KjSO, at 100° on CH3.C(N0j)(S0,K), or on
CCla(KO,) (Bathke, A. 167, 219). Long needles

;

V. e. sol. water and alcohol.—E^"'aq: smaU
prisms.—Ga3A"'2l2aq: small prisms, t. sol.

water, insol. alcohol.—BajA'''^ 9aq : plates. Kot
decomposed by HOI.—PhjA^A-

METHANE THIOSULFHONIC ACID.
Methyl ether OJB.JSjOii.e.CS.,.SOpSCB,. Di-
methyl dtsulphoxlde. Obtained by warming dir

methyl disulphide with nitric acid (S.G-. 1'2)

diluted with four times its volume of water
(Lukaschevitch, Z. 1868, 641). Oil. Beadily
oxidised by HNO, to methane sulphonic acid.

METHANTHEENE C„H„. [117°]. An iso-

meride of methyl-naphthalene obtained, together

with other products, by distUling podocarpic

acid with zinc-dust (Ondemans, B. 6, 1125).

The product is crystallised from alcohol and
sublimed. White laminte with violet fluorescence.

It boils above 360°. V. e. soL boiling alcohol,

CS, and HOAo.
Picrie acid compound

0„H,jO,Ha(NO,),OH. [117°]. Slender orange
needles.

Methantbrene-quinone 0,^,oO,. [187°].

From methanthrene and CrO, in HOAo. Minute
trimetric lamine. May be distilled. Insol. water,

b1. sol. ether, t. sol. alcohol. Bednced to a
hydride by aqueous SOj.

KEXSAZONIC ACID C^^A i-«-

NO.CHj)jO ? [o. 60°]. The sodium salt is formed
by acting on nitro-methane with alcoholic NaOH,
the resulting crystalline pulp being heated on
the water-bath. The upper (alcoholic) layer is

poured off, and the lower layer deposits sodium
methazonate on cooling.. It is dissolved in water
and reppd. by alcohol (Friese, B. 9, 304). Ac-
cording to Lecco [B. 9, 705) it is best to add
dilute HjSO, and shake with ether. If the ether

is dried with NajSOj and evaporated over H^SO^,
it leaves methazonic acid as large crystals, which

nifvy be recrystallised from benzene. It ia v. sol.

water, alcohol, and ether, m. sol. benzene, insol.

petroleum-naphtha. The Na salt crystallisei

from alcohol in long prisms.
METHENTL-AUISINE v. Fobmamidine.
MEIHENYL-AHIDOXIU v. FoBsuunioxiii.
METHENTl-AMIOO-o-CKESOL 0,H,NO i.e.

0,H,(OH,)<^^OH [3:^] [39°]. (200°). Co-

lourless crystals. Prepared by the action of

formic acid on amido-o-cresol(Hofmann a. Miller,

B. 14, 570).

Methenyl-amido-^-cresol C,H,NO i,e.

OsH3(OH,)<;^^OH [5:3] [46°]. Formed from

amido-p-cresol by distillation with formic acid
(H. a. M.). Crystals.

lIEIH£NYL-(a).AMISO-NAFHTHTI.-H£B-

CAPTAN 0„H,<g>CH. [46°]. Formed by

heating formyl-(a)-naphthylamine with sulphur.

Colourless oily fluid. Insol. water. Volatile

with steam. Base.—^B'jHjGLiFtClf : yellow
needles (Hofmann, B. 20, 1799, 2265).

METHENYI-AMIDO-PHEirOL C,H,NO i.e.

C.H.<^^CH. [SO-S"]. (182-5°). V.D. (H = l)

112-5 (calc. 119). Obtained by boiling formic
acid with o-amido-phenol (Ladenburg, B. 10,

1123). Prisms. Hot cone. HClAq decomposes
it, forming o-amido-pbenol.

IIIEIH£NTL-AUII)0-FHENTL MEBCAP.

TAN C,HjNS i.«. [l:2]0aH,<|^0H (230°).

Colourless fluid. Sparingly soluble in water,
easily in alcohol and OS,. Has decided basic
properties. Heavier than water. Volatile with
steam. Isomeric with phenyl mnstard-oil.

Preparation.—1. By reduction of thechloro-
derivative (vol. ii. p. 78) with tin and HCl or
with HI.—^2. By the action of formic acid on
amido-phenyl mercaptan (Hofmann, B. 13, 14).

3. Formed together with aniline, methyl-aniline,
and a base CgH^NS,, by boiling di-methyl-aniline
with sulphur (Mohlau a. Erohn, B. 21, 59).

Properties.—Oil, smelling like quinoline and
having a bitter taste. It is related to thiazole

as quinoline is to pyridine. The sulphur cannot
be displaced by the action of lead hydrate or
even by heating with copper to 250°. On fusion
with EOH it gives formic acid and amido-pheuyl-
mercaptan. PCI, at 180° forms the obloro- deri-

vative C,H,(NS)CC1. ,

Salts.-(B'HCl)^tCl4: sparingly soluble

tables, or needles (B'HCl)AuCl,.—B',H«FeC7-
Methylo-iodide C^HsNSMel: [210°];

needles, si. sol. cold alcohol, v. sol. hot water.

General character.—This base stands in the
same relation to quinoline as thiophene stands
to benzene. In consequence of this analogy the
base and its derivatives exhibit great similarity

in properties with the corresponding quinoline
compounds : thus the boiling-points of the
methenyl- and ethenyl-o-amido-phenyl-mercap-
tan do not diSer much from those of quinoline
and methyl-quinoline, and they form crystalline

picrates and uncrystallisable chromates. They
also form colouring-matters analogous to the
cyanines (obtained by the action of alkalis upon
a mixture of the alkylo-iodides of quinoline and
methyl-quinoline). Thus by boiling an aqueous
solution of the amylo-iodides q( ei^thenyl- sq4
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•thenyl-amido-phenyl-meroaptans with NH,, a
red oolouring-matter O^jEjiK^SjI is obtained
which «rystaUiseB in four-sided violet-red plates

with green refler, sol. hot alcohol, si. sol. cold al-

cohol, insol. water. Neither of the amylo-iodides
when treated separately, in the same way, gives

any colouring-matter. In a similar manner to

the amylo-iodides, the mixed methylo-iodides
give a compound crystallising in reddish-golden
plates, Bol. alcohol with a scarlet-red colour.

Similar oolonring-matters are also obtained from
the corresponding derivatives of amido-naphthyl
mercaptan, or from the latter derivatives con-
jointly with those of amido-phenyl-meroaptan,
or from those of amido-phenyl-mercaptan con-
jointly with those of quinoline and methyl-
qoinoline. All the above products are stronger
colouring-matters than the oyanines (Hofmann,
B. 20, 2262).

DerwaUves v. Amido-, Cblobo-, and Niiao-
UETHENTL-AMIDO-PBENYL-nEBCAPTAN.

U£IHENY£-a-AMID0-PHEN7L-UEBCAF.

TAK «-CAEBOXYLIC ACID C^<^^O.COjH.

iyi08°].

Formation.—1. By the action of cold alco-

holic caustic potash upon amido-imido-ethenyl-
o-amido-phenyl-mercaptan

C,H«^g^C.C(NH2)NH, ammonia being elimi-

nated.—2. In small quantity by oxidation of

ethenyl-o-amido-phenyl mercaptan

C,H4<;[g^C.CH, with cold aqueous EUnO,.

Properties.—^White needles. Sol. water and
alcohol. It very readily splits off CO2 giving
metbenyl-amido-phenyl mercaptan (Hofmann,
B. 20, 2266).

UETHEITTL-AIIIOO-TOLYL UEBCAFIAIT

OA(CHJ<^>CH [l:|]. [16°]. (255°). Pre-

pared by boiling p- amido-m-tolyl-mercaptan
with formic acid (HesB,J9. 14, 492). Sol. alcohol
and ether. Weak base forming unstable salts.

—

(B'HCl)^tOl,: needles.
IDETHEim-AHISOXIM «. FoBUAHmoxm.
UEIHENTL-AUIDO-ZTLYL UEBCAFTAIT

OA(CH,),^g^CH. From the thio-formyl

derivative of u-m-zylidine 0,H,Me,(KH.CSH) by
oxidising with alkaline E,FeCy, (Gudeman, B.
21, 2549). Heavy oil.

UEIHENYL -BBOUO lOLTLENE - o - D^
AMIHE. [l:4:|]0.H,(0H3)(Br)<NH^CH.

[187°]. Obtained by heating bromo-tolylene-

diamine with formic acid (Hiibner a. Schiipp-

ba^B, B. 17, 776). Fine colourless needles.

Sol. alcohol, ether, and acetone, si. sol. water
and benzene.

Salts.—B'HGI : colourless soluble needles.

—

B'HjSO^aq : long needles.—^B'HNO,: sparingly

soluble colourless needles. — B'^^^l^gCl,:
needles.—^B'jHjGl^PtGl, : orange crystalline pp.—B'^HsCrjO, : glistening red needles. —
B'CfHi(NO,),OH: this piorate forms yellow
needles [229°].

METHENYI-TBICABBOXTLIC AOID v.

MBIHiXB-TBICABBOXTLia ACID.

UETHENTI. ELUOBIDE OHF,. Fluoro-

form. V.D. 2-60 (oalo. 2-44). S. (alcohol) 6.

Formed bywarminga mixture otiodotorm (2 pts.),

chloroform (1 pt.), and silver fluoride (2 pts.)

(Meslans, 0. B. 110, 717). Colourless gas, con-
densing at 20° under 40 atmospheres' pressure.

Smells like chloroform, and burns with blue
flame forming HF. SI. sol. water, chloroform,
and benzene. Alcoholic £0H yields £F and
potassium formate.

UEIHENXL DI-FHEim-SIAUINE v. Di-
FHENYIi-FOBMAMIDIKB.

UETHENYL - - PHENTLEHS • DIAMINE

OjH,^
jj
^CH. Anhydro-formyl-phenylene,

diamine. [167°]. (above 360°). Prepared by
heating or<%o-phenylene diamine for 5 or 6 hrs.

with formic acid. The yield is nearly theoreti-

cal (Wundt, B. 11, 826). Large crystals.

Monacidio base.—(B'H01),PtCl4.- (B'HCl)AuCl,.
UEIHENTL IBI-FHEITYL XBI-KEIONE

V. Tbi-benzoyl-uethane.
MEIHENYL-DI-IOLYL-AMISIKE v. Di-

lOLTIi-FOBIIAMIDIKE.

]IIETH£NYL-TOLYLEITE-o-DIA«INE

0^,(CH,)<;^^CH [1:2:3]. [143°]. Obtained

by reduction of methenyl-bromo-to1ylene-o-di-
amine (Hiibner a. Schiipphaus, B. 17, 777).

Colourless glistening needles (from benzene).

V. e. sol. water and alcohol.

Salts.—B'HNO, : long soluble needles.

—

B'2H2CljFtGl4 3aq : sparingly soluble orange
needles.

Metbenyl-tolylene-diamine

C.H,(CHj)<^^CH [1:3:4]. [c. 1011. From

the diamine and formic acid (Ladenburg, B. 10,

1123).—B'^H^PtClj : yellow prisms.

UEIHIONIC ACID v. Meihahb disulphonio
ACID.

UETHOXY- compounds v. Methyl derivaUvei
of OxT- compounds.

METHEONIC ACID C,H,0,t.e.C.HjO(CO..H),

C(CO.,H).OH
or n

II
(Enorr, B. 22, 152).

CMe. O. C.CHj.COjH
Di-meihyl-furfurane dicarboxylie add. Sylvan*
ca/rboxyacetic acid. Pyroiritano carboxylic acid,

[205°] (F.) ; [207°] (P.).

'Formation.—1. By heating equimolecular
weights of aceto-acetic ether, Ac^O, and sodium
succinate, and saponifying the resulting mono-
ethyl metiironate C6H50(C0jEt)(C0jH) with
baryta (Fittig, A. 250, 173, 182).—2. By treating

a mixture of glyoxal and aceto-acetic ether with
a concentrated aqueous solution of ZnCl,, and
extracting the product with aqueous EOH (Polo-

nowsky, A. 246, 6 ; Fittig a. Hantzsch, £. 21, 2135,

3189).

Properties.—Needles (from water) ; t. e. boL
alcohol, m. sol. ether and HOAo, m. boI. hot, .
si. sol. cold, water, almost insol. CHCl, and CSj.

The aqueous solution gives no colour withFeCl^
It is not attacked by reducing agents.

Reactions.—1. On heating it gives o& car-

bonic acid gas leaving methyl-furfuryl-acetio

CH CH
acid

II II
[188°]. — S. DUata

CMe.O.C.OHj.COJH
ECIAq at 200° gives CO, and acetonyl-acetone.

Salts.—(NH,)jA"iaq: small needles.—

CaHjA",; heavy crystalline pp. nearly insol.
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hotwater.—CaA"2aq.—BaA."2aq: needles (P.).—^BaA": amorphous (F.).—BaH2A"2: needles,

more soluble than the Ga salt (F.).—Ag2A"aci

:

balky white pp.
Mono-methyl ether MeHA": [98°];

needles.—AgMeA" : white pp. (P.).

Di-methyl ether Me„A''. Oil.

Mono-ethyl ether EtHA". [76°]. Pre-
pared as above. Long pointed needles, v. sol.

alcohol, ether, chloroform, and benzene ; m. sol.

CSj; b1. sol. water.—Ca(EtA")2 2aq : needles or
prisma.—^Ba(EtA")2 2aq : needles, v. sol. hot, si.

sol. cold,water.—AgEtA" : white matted needles.

Di-ethyl ether EtjA". (SOOO-SOS") {¥.).

Phenyl hydrazide C„H„N,04t.«.
O.H,0,:N,HC„H5. [212°] (P.).

Phenyl hydrazid!e of the mono-ethyl
e<7ier OijEisNaO,? [134°]; crystalline. Insol.

cold aqueous alkalis.

METHEONOL O.sHa, U.
CH:CH.C.CHPh.CHMe

I II I
? Phenyl-di-methyl-

CH:CH.O. CHj .CHMe
naphthalene teirahydride. (323°). V.D. 8-0

(calo. e'2).. Formed from phenyl-methaorylic
acid by heating with HjSO^ (40 c.o.) and water
(60 C.C.) (H. Erdmann, A. 227, 250). Oil. Chro-
mic mixture oxidises it to o-benzoyl-benzoio acid,

acetic acid, benzoic acid, anthraquinone, and
GOj.

METHYI. The radicle CH^. The name
methyl was also given by Frankland and Eolbe
(C J. 1, 60) to dimethyl G,!!^, now called ethane.

The methyl derivatives of hydroxylic compounds
are described under the compounds of which they
are the ethers : e.g. GHjO.GgH^.CO^H, the methyl
derivative of oxy-benzoio acid is described under
OxX-BENZOIO ACID.

SI-METHYL-ACEIAI so-called. 7. vol. i.

p. 105.
KETHYL-ACETAMIDE v. Acetyl derwatwe

of METnYLAMINE.
MEIHYL-ACETANILISE v. Acetyl derivative

of METBTL-AinLINE.
UETHYZ ACETATE v. Acetic acid.

UETHTL-ACETIC ACID is Fbofionic acid.

Di-methyl-acetic acid is 1so-dvt\iiic acid.

Tri-methyl-acetio acid v. Valekic acid.

UETHTL-ACETO-ACETIC ACID v. vol. i. p.

22 ; vol. ii. p. 78.

UETHTL ACEIO-ACEIATE v. AcEio-ACETia

ACID.

METHYIi-BI-ACETONAMINE v. Aceton-
AinDE.

UETHYL-ACETONE v. Meiiivi. ethyi. ee-

XONE.
Bi-methyl-acetone v. Methyl ieofbofyii ke-

tone and Di-ETHYL ketone.
UETHYL. TBI- ACETONE -ALCAUINE v.

ACETONE-ALCAimiE.
KETHYL-TBI-ACETONINE v. Acetonines.
METHTL-ACETO-FBOFIOiriG ACID v. Ace-

Ttij-bbtyrio acid.

UETHTL ACETO-SUCCINIC ETHEB v. Ace-
tyl-uethyl-succinio ETHEB.

METHYL-AOETOTHrENONE v. Methyl-
TniENYL METHYL KETONE.

METHYL ACETYL • BENZENE o. Tolyl
KBTHYL EBIONS.

Oi-methyl-aeetyl-beiuieiie v. Xylyi. methyl
JIBTONE.

METHYL-ACETYLENE «. Allylens.
Sl-metliyl-aoetylene v. Butinbnb.
Bi-methyl-di-acetylene OgH, i.e,

GH3.G!G.CiO.CH,. Bexunene. [64°]. (130").

Formed' by oxidising the copper derivative of

allylene with alkaline EjFeGy, (Griner, C. B.
105, 283). Solid ; volatile with steam. Does
not react with ammoniacal cuprous chloride.

Combines with bromine in the cold, forming
C.H,Br, [44°].

HETHYL-ACETYLENE-DI-QXriNCLINE

.GH:CH

\ N:C.i

Ethyh
CH:OH.O. N : GMe
I 1.

GH:CH.O :CH.O.CH:GH
ene • qiiAnoUne - methyl - gwmoline. [167'6°].

Formed on heating jp-amido-(P^. 3)-Btyryl-quin-

oline with HCl at 150°, and then gradually-

adding paraldehyde (Bulach, B. 22, 289).

DI-c-METHYL-ACETYLENE-DI-TTBEA
.NMe.GH.NMev

C,H„NA ».«. C0<^
i >C0 or

yNMe.CH.NH
NH. CH.NH /

<am.G.\ja..aa. >.

I
>C0. Glycol-di-methyl-tiril.

KH. OH.NMe/
[210°]. Formed by adding HGI to a mixture of

glyoxal and methyl-urea (Franchimont a. Elobbie,

B. T. 0. 7, 19). Needles, v. sol. water; insol,

ether and ligroin. Forms with HNO, a di-nitro-

compound, which is not decomposed by boiling

with water.

Di-methyl-acetylene-di-niea CgH,,N.O, ie.
/NH.GMe.NHy

C0<
I

>G0. Formed by heating di-

\NH.CMeJIH/
methyl-diketone with urea in aqueous solution

(Franchimont a. Klobbie, B. T. C. 7, 251). Prisms
or needles ; insol. ether and GHCl,, si. sol. alco-

hol. Does not melt below 290°. Kitrio acid
converts it into a nitramine
<NH.CMe.N(NOJv

I
>C0, which crystalliBca

NH.CMe.N(KOj)/
from alcohol in plates, and is decomposed by
boiling water into CO,, N^O, di-methyl-diketone,
and urea.

a-DI-METHYL-jS-ACETYL-FBOFIGNICACID
V. Mesitonic acid.

METHYL-ACETYL-FYBBOLE «. Methyi..
PYBBYIi METHYL KETONE.

v.Methyl-di-aeetyl-pyrroleo.MBTHYL-PYKRYL-
ENB DI-METHYL-DI-KETONE.

METHYL-ACETYL-TJEEA v.AcetylderivaUvt
of Methyl-urea.

METHYL-ACBISINE C,«H„N t.e.

/CMev
0«H«C

I
^0,H,. [114°]. Formed by heating

diphenylamine (60 g.), glacial acetic acid (30o.c.),

and ZnCl, (85 g.) at 220° for 14 hours. The yield

is good (32 g.) (Bernthsen, A. 224, 35). Formed
also by heating diphenylamine with acetonitrile

at 200° (Bernthsen, A. 192, 29). Dimetric crys-
tals ; a:e = l:-2397 (Bernthsen a. Osann, B. 19,

427). Aqueous EMnO^ at 100° oxidises it very
slowly, a product being perhaps quinolin? tri

carboxylio acid. HNO, (S.G. 1-33) boiled for S
hours with methyl-acridine (6 g.) givea tri-nitro-

aciidine carboxylio acid, which forms glittering
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prisms, sparingly solable in the usual menstrua.

—B'HCl.—B'jHjPtOl,.
Methylo-iodideB'M.el: [185°]; redneedles

(from water). Sol. hot water, less sol. hot alcohol,

least sol. ether.

Methylo-chloride B'MeCl. Decomposes
at t30°-135°.

Methylo-hydroxide B'Me(OH). From
the methylo-iodide by treatment with aqueous
NaOH. Grey powder, turning green in air. Sol.

alcohol, but soon decomposes.
CH

Methyl-acridine Cfl,/ 1 NCeH,Me [J 4].

[132°]. Formed by distilling diamido-di-p-tolyl-

phenyl-methane FhCH(OeH,MeNH2)2 with zinc-

dust (Ulbnann,/.pr. [2] 36, 265). Yellow matted
needles. Smells aromatic, and causes sneezing.

v. si. sol. water, y. sol. alcohol, ether, benzene,
and hot petroleum-ether. Its solution in dilute

H2SO4 e^ibits bluish-green fluorescence.

Si-methyl-acridine G,jH,,N i.e.

vCMov ^Q ,
0X\ I

^O^Me [j 4]. [123°]. Formed

by heating phenyl-p-toluidine (12 g.) with HOAo
(6-6 g.) and ZnCL, (18 g.) at 230° (Bonna, A. 239,

64). Needles or prisms (from alcohol). Volatile

with steam. V. sol. alcohol and benzene.

—

B'HCl: yellow needles.—^B^HI: orange-red
needles.

—

'B'C,HJTiiO^),OB. : brown crystals.

—

The sulphate is reddish-brown.
Kethyl-acridine chloral v. Tbi-chlobo-ozy-

tROTTL-JiCRmim.
DI-UETHTI-AOBYLIC ACIS v. Pentenoio

TETEA-METHYI-ADIPIC ACID C,„H„0.t.e.
CO,H.OH,.OMe,.OMes.CHj.COjH? [210°]. A
product of the action of finely-divided silver on
a-bromo-isovaleric ether CHMe2.CHBr.C02S!t
(0. Hell a. W. Mayer, B. 22, 52). Snowy-white
granules (from benzene); v. sol. alcohol and
chloroform. Forms no anhydride on heating
(difference from di-isopropyl-succinic acid which
accompanies it in its preparation). May be sub-
limed.—BaA" 2aq.—SrA" 4aq. S. 16-6 at ,19°.—

MgA"6aq. S. 12-5 at 15°.—MnA"3aq. S. 59
at 25°.—NiA"4aq. S. (of NiA") 4-7 at 25°.—

. CoA"3aq. S. (Of CoA") 6-66 at 23°.—ZnA'. S.

•195 at 13°.—OdA"3aq. S. 2-29 at 31°.—CuA".
S.-024.—PbA". S. -045 at 13°.—AgjA". S.-046
At 13°.

METHYI-JEBCTTLETIM' v. ^soulehn.
METHYLAL v. Fobmio aijDebtdb.

METHYIALAOBEATINE v. Ai.ACBEATnn.
HETHTL ALCOHOL CH40i.e.CH,.0H. Oxy-

vtetha/ne. Methyl hydroxide. Wood spirit.

Wood naphtha. Mol. w. 32. (64-8°) (B. Schiff,

A. 220, 99) ; (65-9°) (Perkin, 0. J. 45, 465)

;

(66-2°) (Zander). S.G.|''-7953 (Briihl); if -79726;

|l -78941 (Perkin); g -8111 (Zander). S.V. 42-7

(S.); 42-6 (Lossen, A. 254, 55). /(^= 1-3332.

Boo =12-93 (Briihl). H.F.p. 61,450 (Thomsen)

;

61,400 (Stohmann, J.pr. [2] 40, 353). H.F.V.

60,680 (ThomseniTA.). H.C. 170,600 (Stohmann).
M.M. 1-640 at 18-7°. Gompressibility : -00010879

at 15° (Duprfi, Pr. 20, 336).

Occurrence.—Ftee in the juices of plants

(Ghithzeit, J. 1879, 905 ; Maquenne, C. B. 101,

1067) and in the aqueous distillate in the fruits

of Seracleum (Guthzeit, A. 177, 344; 240, 343).

Methyl alcohol occurs also in the product of th«

distillation of wood (Taylor [a.d. 1812], Tilloch'i

Phil. Mag. 60, 315 ; Dumas a. Feligot, A. 15, 1

;

A. Ch. 68, 5 ; 61, 193) and of colophony (Kelbo

a. Lwow, S, 16, 351). It occurs as methyl sali-

cylate in oil of winter-green {Oautheria procum-
bens).

Formation.—1. From methane by chlori-

nating, and heating the resulting methyl chlorids

with aqueous KOH for 7 days atlOO°(Berthelot,

A. 105, 241). The MeCl may also be treated

with HOAo and NaOAo at 200°, and the result-

ing MeOAc saponified. MeCl treated with Ag^SO,
and H^SOj at 100° gives HMeSOi, whence methyl
alcohol can be readily obtained.—2. From hy-
drogen cyanide by reduction with zinc and
HjSO,, and treating the resulting methylamine
with nitrous acid (Linnemann, Z. [2] 4, 284).

—

8. By distilling calcium formate ^ieben a.

Patern6, G. 3, 290; A. 167, 293^ Friedel a.

Silva, C. B. 76, 1545).

_ Preparation.—The crude watery liquid ob-
tained by the distillation of wood contains methyl
alcohol, acetone, acetic acid, methyl acetate, and
ammonium acetate. It is separated from the
tarry products and redistilled ; the first tenth of

the distillate is mixed with slaked lime and re-

distilled ; a little sulphuric acid is then added,
and the liquid redistilled and rectified over quick>
lime. The crude wood spirit thus obtained has a
strongaromatic odourandturnsbrownonkeeping.
It contains methyl acetate, acetone, di-methyl
acetic orthaldehyde CH3.0H(OMe), (Danoer,

C. J. 17, 222), allyl alcohol, methyl ethyl ketone,
and other ketones (Grodzky a. Kramer, J5. 9,

1920). Methyl alcohol may be obtained from
wood spirit by saturating with fused CaCl, and
heating on a water-bath. The residue is a com-
pound of methyl alcohol with GaCl,, which when
distilled with water is decomposed, giving oS the
methyl alcohol. The distillate is then rectified

over quick-lime (Kane, A. 19, 164). According
to Gould (C. J. 7, 311) it is best to distil the
wood spirit with cone. NaOHAq (to saponify
MeOAc) and then to dehydrate with K2GO,
before saturating with CaCl,. A better method
for obtaining methyl alcohol from wood spirit ii

to distil the spirit (1 pt.) with HjSO, (1 pt.) and
potassium oxalate (2 pts.); the crystalline di-

methyl oxalate is then decomposed by distilla-

tion with water, and the' MeOH dried over lime
(Wohler, A. 81, 376). The oxalate may also be
obtained by dissolving oxalic acid, dehydrated
at 100°, in boiling MeOH, leaving the solution
to cool, and washing the crystals with cold water
as long as the filtrate exhibits the iodoform re-

action (Erlenmeyer, N. Bep_. Pharm. 23, 624).
An alternative method consists in passing HGl
into a solution of benzoic acid in wood spirit,

distilling, ppg. with water the portion collected
above 100°, decomposing by boiling for several
hours with aqueous NaOH, distilling, and recti-

fying over quick-lime (Carius, A. 110, 210). The
following modification of Wohler's process is

recommended by Dittmar a. Fawsitt (JV. E. 33,

609) : 100 c.c. of wood spirit are digested with
150 g. of powdered NaOH, and then distilled on
a water-bath ; 500 g. of oxalic acid crystals are
mixed with 200 c.c. of sulphuric acid, and then
400 0.0. of the aleohol, purified as above, i|

added, and the whple oautipHsly heated en ft
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water-bath. The methyl oxalate thus obtained
IB thoroughly dried by pressure, and the alcohol
regenerated by digestion with water at 70°. To
dehydrate the alcohol thus obtained, digestion

with bliryta, lime, and dried copper sulphate is

necessary. Eyen when prepared from the oxalate

methyl alcohol is not quite pure, as it contains
bodies which exhibit Liebon's iodoform reaction.

It may be freed from these by dissolving in it

one-tenth of its weight of iodine, gradually
adding NaOH until the liquid is distinctly alka-

line, and distilling. The product, rectified over

CaO, has a specific gravity of -81 at 15° (Begi

nault a. Villejean, A. Oh. [6] 4, 430 ; 0. B. 99,

82). Methyl alcohol may also be prepared by
saponifying methyl formate (g pts.) with NaOH
(2 pts.) and water (6 pts^ (Grodski a. Kramer,
B. 9, 1928 ; Bardy a. Bordet, A. Oh. [5] 16, 564).
Methyl alcohol may be obtained very nearly pure
by distUling oil of winter-green with potash, and
rectifying the distillate over lime.

ProperUes.—Colourless mobile liquid, with
purely spirituous odour. Burns with a pale

flame. Mixes with water, alcohol, and ether;

dissolves fixed and volatile oils and most resins.

Hence it is much used as a solvent. In aqueous
solution it produces intoxication, in concentrated
solution it is poisonous. When perfectly dry it

dissolves a little OuSO^, acquiring a bluish-green
colour; but it does not dissolve crystallised

CuSO^Taq (Klepl, J. pr. [2] 25, 526). Methyl
alcohol is etherified by acetic acid more rapidly

and completely than any other alcohol (Men-
sohutkin, Z. P. C. 1, 611). Dittmar a. Fawsitt
give the specific gravity of mixtures of methyl
Blcohol and water as follows

:

P.O. of
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Epirit, decoIouriBation takes place at once (Haber-

mann, Fr. 27, 663).

Reactwns.— 1. Passage through a red-hot

tube yields acetylene and other products (Beithe-

lot, 0. iJ. 50, 805).—2. In contact with platinwm-

black and air it is oxidised to formic aldehyde

and formic acid.—3. Heated with ammomum
chloride in a sealed tube at 300° it yields

mono-, di-, and tri-methylamine (Berthelot).

—

4. BleachAng-jaowder does not yield chloroform
(Goldberg, J. pr. [2] 24, 115).— 5. Potassmm
gives off hydrogen, forming KOMe.—6. When
its vapour is passed over heated potash, hy-
drogen is given off, and potassium formate,

oxalate, and carbonate are successively formed.

—

7. Cone. H2SO4 forms HMeSOj, which, when
heated with excess of methyl alcohol, yields di-

methyl oxide. When distilled with excess of

HjSO^ di-methyl sulphate passes over.—8. Con-
verted into methyl chloride by treatment with
HCl, with PCI5, or with SjClj. The joint action

of B.2SO, and HBr gives rise to methyl bromide
and ethyl bromide (Niemilovitoh, M. 10, 820).

—

9. SOClj forms MeSH, Me^SOj, MeCl, and other

products (Carius, A. Ill, 93).—10. SO, forms
CH(0H)(S03H)j (Max MiUler, B. 6, 1031).—
11. When acidulated with 5 p.c. sulphuric acid

and submitted to electrolysis it forms COj, CO,
methyl formate, methyl sulphate, and methylal
(Eenard, 0. B. 80, 236).—12. DistiUatiou over

heated zinc-dust splits it up into CO and hydro-
gen, a very little methane being also formed
(Jahn, B. 13, 983; M. 1, 378).— 13. Zinc
chloride forms CHj, water, MojO, hexa-methyl-
benzene, and traces of propylene, butylene, and
other hydrocarbons (Le Bel a. Greene, C. B. 87,

260; 89, 413).—14. AldeJvyde (1 vol.), MeOH
(2 vols.), and HCl form CH3.CH(0Me)j (Claus a.

Trainer, B. 19,3004).—15. Not affected by B. aceti

growing in solutions containing it (Brown, G. J.

49, 177).—16. Converts m- and p-diazo-bemoic
add into CsH4(0Me).C02H, while o-diazo-benzoio

acid onlygives benzoic acid (Griess,B.21,978).

—

17. When heated with hydrochlorides of aro-

matic bases {e.g. aniline, xylidine, piperidine) it

often displaces hydrogen in the nucleus by
methyl (Hofmann, B. 15, 2895 ; Ladenburg, B.
16, 2057).—18. Unlike EtOH, it hardly reacts

when heated with phenol and ZnClj (Auer, B.
17, 669).— 19. TJnUke butyl and amyl alcohols,

it does not form a homologue of benzene when
heated with benzene and ZnOl^ at 270° (Gold-

Bohmidt, B. 15, 1066).— 20. OICONH^ forma
methyl allophanale NHa.CO.NH.COjMe [208°]

(Gattermann, A. 244, 40).

Metallic derivatives. — KOMe. Ob-
tained by dissolving K in methyl alcohol.

—

(K0H)a(Me0H)5 or (KOMe)3(MeOH)2 Sag. [c.

110°]. Obtained by evaporating a solution of

KOH in methyl alcohol (Gottig, B. 21, 1832).

Large elastic plates, somewhat heavier than
water, on which they move about rapidly,

being decomposed. — (NaOH)5(MeOH)|, or

(NaOMe)5MeOH aq. Obtained by dissolving

NaOH in dry MeOH and evaporating. Crystal-

line mass, which moves about on the surface of

water while decomposing and dissolving. —
NaOMe l^aq. Obtained by evaporating a solu-

tion of NaOH in not quite dry methyl alcohol

(Gottig, B. 21, 561).—NaOMe(MeOH)2 (FrShlich,

A. 202, 295). CO passed over NaOMe at 160°

forms acetic acid. CO passed into a hot mixture

of NaOMe and NaOAc forms propionic acid

(Geuther a. Frohlich, A. 202, 312). When dis-

tilled with the Ba salt of a carboxyhc acid it

displaces the oarboxyl by hydrogen. Thus suc-

cinic acid may be converted into propionic acid

(Mai, B. 22, 2135).— TlOMe. Prom TlOEt
and excess of MeOH (Lamy, J. 1864, 466).—
(Ea(OMe)2)2Ba02H2 aq. White nacreous plates,

obtained by evaporating at 135° a solution of

BaO in MeOH (De Fororand, O. B. 102, 1397,

1557). Perhaps identical with Ba(0Me)2 aq de-

scribed by Dumas and Pfiligot (A. Ch. 58, 17).

1 litre of MeOH dissolves 200 g. of BaO. The heat

of formation of the compound from solid 3BaO
and liquid 4MeOH is 62,500. If a considerable

quantity of water is added to the solution of BaO
in MeOH the hydrate BaO lOaq is precipitated.

The compound Ba02Ba(0Me)2 2aq is readily

formed, even if as much as 3 p.c. water be present

in the methyl alcohol, but by evaporating in the

cold over H^SO, crystals of Ba(OMe)2 3aq are

formed. These are sol. water and alcohol. By
passing HCN into a solution of baryta in

methyl alcohol there is formed barium cyano-
methylate Ba(OMe)CN,MeOH. This is a crys-

talline powder, sol. water, less sol. methyl
alcohol. It loses at 100° the methyl alcohol of

crystallisation.

Combinations.— CaCl24MeOH. Methyl
alcohol dissolves CaClj with great rise of tem-
perature, and on cooling this compound sepa-

rates in large six-sided tables (Kane, A. 19, 168).

It is not decomposed at 100°, but water readily

liberates the MeOH. — LiOlSMeOH. —
MgCljCMeOH (Simon, J. pr. [2] 20, 377).—
SbClsMeOH. [81°]. Slightly yellow crystals

(from hot alcohol) ; decomposes at 130°, giving

off MeCl and HCl (W. 0. Williams, O. J. 30,

463). — CuS042MeOH. Minute bluish-green
crystals, obtained by shaking anhydrous CuSO,
with methyl alcohol (Forcrand, G. B. 102, 651).

DIETHYL ALDEHTSE is Fobuio mj>ehyde.
METHYIi - AIIZAEIN v. Di-oxy-meihyl-

ANTHKAQUrNONE.
METHYI-ALIAHTOlN C^HsNA- [225°].

Formed by oxidising methyl-uric acid with cold

aqueous KMnO, (Hill, B. 9, 1090). Monoclinic
prisms ; decomposed by fusion. V. sol. hot
water, si. sol. alcohol, insol. ether. Cone. HIAq
splits it up into urea and methyl-hydantoin.

—

AgC5HjN40j : prisms, si. sol. cold water.
METHYL-ALLOXAN CsH^IjO, i.e.

'^'^^NMe.CO^^'^'
^oi™ei by oxidising

methyl-uric acid with HNO3 or with KOlO, and
HCl (Hill, B. 9, 1092). Formed also by treating

theobromine (2 pts.) with KCIO3 ('9 P'S') a.nd

HCl (S.G. 1-06) at 50° (Maly a. Andreasch, M.
3, 108 ; c/. Fischer, A. 215, 304). It is converted
by alkalis into methyl-alloxanic acid, and by
boiling HNO3 into methyl-parabanic acid. HjS
forms di-methyl-alloxantin. KHSO, forms a
compound B'KHSOsaq, which crystallises in

large monoclinic prisms.
Di-methyl-alloxan CjHjNjOj i.e.

CO<^j^j^g'„Q^CO. A product of the action of

KCIO3 and HCl on caffeine at 50°. It is ex-

tracted by ether (E. Fischer, A. 215, 257 ; Maly
a. Andreasch, M. 3, 92). Colourless six-sided
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tables (containing 2aq), whioh slowly turn red
in ait. V. sol. water, almost insol. alcohol, insol.

ether. Dyes the skin red. With FeSO^ and
ammonia it gives a characteristic indigo coloura-
tion. After drying over H^SO, it is left as an
amorphous powder (containing aq), sol. alcohol
and ether. Di-methyl-alloxan decomposes at
100°. It prevents the ppn. of cnprio and ferric

salts by potash. Hydrogen sulphide converts it

into amalio acid. KESO, forms the compound
O^NgOjKHSOj which crystallises in long tab-
lets, S. 7-2 at 20°, almost insol. alcohol, insol.

ether. This compound may be crystallised

from warm water, and does not give the indigo
colouration with PeSOj and ammonia.

METHYL-ALLOXANIC ACID CsH.NA-
Formed by the action of alkalis on methyl-
alloxan. When the product of the action of

HNOj on methyl-uric acid is neutralised with
CaCOs, and then mixed with alcohol and am-
monia the salt CaOsH^NjOs is ppd. (Hill, B. 9,

1092). This salt is gelatinous, and when boiled
with water it gives oS methylamine.

METHTL-AILOXANTIIT G^B^fi^. Ob-
tained by mixing solutions of dialnrio acid and
methyl-alloxan (Andreasch, M. 3, 431). Crys-
tallises from water in minute thin tables (con-

taining 3aq).

s-Si-methyl-alloxantin C,oH,gN40, i.e.

CO<^H"00>C(OH).0(OH)<gO.NMe>CO.

Formed by passing H^S into an aqueous solution
of methyl-alloxan (Maly a. Andreasch, M. 3,

109). Thin plates (containing 4aq) ; almost
insol. alcohol and ether, si. sol. cold water.

Turns red in air. Gives a red colouration with
ammonia, and a violet colouration with potash
or baryta (Andreasch, M. 3, 109).

u-Si-methyl-allozantlii

CO<So>C(OH).C(OH)<Og:^H>^.
Formed by reducing di-methyl-alloxan to di-

methyl-dialurio acid, and ppg. the aqueous solu-

tion of this acid with alloxan (Andreasch, M. 3,

428). Crystallises from hot water in minute
four-sided pyramids (containing aq); insol. alco-

hol and ether.

Tetra-methyl-allozantin v. Amalio Aon>.

UEIHTL-AILYL v. Butyi^ne.

BLEIHYL-ALLTL-AOETO-ACEIIC ACID v.

ACEIO-ACETia ACID.

DI-METHTL-AtLTL-AUINE. Methylo-
iodide CgHgNMe,!. From allylamine and Mel
(Bono, B. 20, Bef. 137). When distilled with
EOH it yields KMe, and an aldehyde CsH,,0
(130°-135°).

jj-METHYl-ALlTL-BENZENE C,„H„ U.
0H,.0jH4.C3H,. p-Allyl-tohime. (192°). Formed
from cymene by chlorinating and heating the
resulting CHj.CsH^.CaHsOl with alcoholic KOH
(Eriera, O. 14, 288, 605). Liquid. Combines
with bromine. EMnO, oxidises it to jp-toluio

acid. HBrAq (S.G. 1-59) at 200° forms a poly-
meride (C,oH,2)x (350°), and this on keeping
changes to an amoi^hous solid, which by distil-

lation IB re-converted into jJ-methyl-aUyl-

benzene.

UEtHYL-DI-ALLTL-CABBIirOL v. Oomm.
ALCOHOL.

Di-msthyl-allyl-carbinol v. Hbxentl aloohol.

METHYL -ALLYI-CHLOBACETOL v. Di-

OHLOBO-HEXYLENX.
METHYL ALLYL ETHEB v. Meibtl alltl

OXIBB.

METHYL ALLYL DIEETONE C^,0, i.e.

CHj.CO.CO.CjHj. Aeetyl-crotonyl. (c. 130°).

Obtained by distilling its mono-oxim with dilute

HjSO, (Otte a. Von Pechmann, B. 22, 2124).

Tellow oil with irritating odour. Not'obtained
pure.

Mono-oxim 0H3.00.C(N0H).CaHs. Nitroso-

allylacetone. Methyl niiroso-butenyl ketone,

[46°]. From allyl-aceto-acetic acid and nitrous

acid. White plates (from ligroin), v. sol. usual
menstrua. Its solution in NaOHAqis yellow.

Di-oxim CH,.C(N0H).C(N0H).03H5.
[135°]. Formed from the mono-oxim by warm-
ing with hydroxylamlue. Small plates.

Phenyl-hydrazide oxim
CH3.0(NjHPh).C(NOH).CaH5. [137°]. Brownish-
red needles (from benzene and ligroin).

METHYL ALLYL OXIDE C^HgO i.e.

OHs.O.CsHs. AUyl methyl ether. (46°). S.G.H
•77. H.F.p. 34,080. H.P.V. 82,050. From allyl

bromide and NaOMe (Henry, B. 5, 455). With
bromine it forms OHj.O.OHj.OHBr.CH^r (185°).

ICl gives CH3.0.C,H.C1I (196°) (SUva, B. 8,

1469).

METHYL-ALLYL -PEOPYL-CARBINOL v,

OCTENTL ALCOHOL.
METHYL ALLYL SULPHIDE C^H^S i.e.

CH3.S.C3H5. (0.92°). V.D. 43-36. Formed by
heating lead methyl mercaptide (CH3S)2Pb with
allyl bromide and ether at 100° (Obermever, B.
20, 2925).

METHYL ALLYL THIO-UBEA
CH3.NH.OS.NH.O3H5. [50-5°]. Formed from
allylamine and methyl thio-carbimide or from
methylamine and allyl thio-carbimide (0. Hecht,
B. 23, 286). White mass.

METHYL-AMIDO-AOETIC ACID CaHjNOji.e.
CH3NH.CHj.COjH. Methyl-glycocoll. Sa/rcos-

ine. Mol. w. 89. [210°-215°]. Formed by
the action of boiling baryta-water on creatine or
caffeine (Liebig, A. 62, 310; Eosengarten a.

Strecker, A. 157, 1 ; Schilling, C. C. 1884, 811),
Formed also by heating chloro-acetic ether with
aqueous methylamine at 125° (Volhard, A. 123,
261).

Properties,—Trimetric prisms, v. e. sol. water,

b1. sol. alcohol. Has a somewhat sweet taste.

Heated to 210°-220° the greater part evolves
HjO giving the anhydride O^^^jd^ whilst a
smaller portion splits up into di-methyl-amine
and COj (Mylius, B, 17, 286). Chloride of
cyanogen passed into the fused substance gives
methyl - hydantoin and saroosine - anhydride
(Traube, B, 15, 2110). When taken internally,

the greater part passes as such into the urine
(Baimain a. Mering, B. 8, 587; Salkowski, H.
4, 107 ; Schiffer, S. 5, 266}. Nitrous acid passed
into its hot aqueous solution forms a nitroso-
derivative CH3.N(N0).CHj.C0jH, which is a
thick liquid, forming the salt CaA'^aq crystallis-

ing in needles (Schultzen, Z. 1867, 616). Gives
methyl-uric acid when heated with urea (Hor-
baczewski, M. 6, 356).

Salts .—(C3H|iN0j)jCu 2aq : ultramarine blue
crystals (E.Schmidt,4.217,273).—C3H^0jHCl;
needles (from alcohol).—(0ja,N0s)j25nHjCl3: S.
(aloohol) -038. V. a. sol. water (Buliginsky, J,

a
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1867, 495).—(CaH,N02)jHjPtCle2a(i: monoolinio

tables, a:6:c =1-0331 :X: -6747; ;3 = 75°27'.

—

CsHjNOjHAuOl, : yellow needles, si. sol. cold

water.—OsHjNOjHNOg. [o. 70°]. Very hygro-

scopic, T. sol. cold alcohol (Franchimont, B.T.G.
2,339).—(CsHjNOjjjHjSOj aq: four-sided tables,

T. e. sol. water. S. (boiUng alcohol) 10.

Guanidine hydrochloride
CsHjNOjHClCHsNs. Formed by heating methyl-
amido-acetic acid with guanidine hydrochloride

(Baumann, B. 7, 1151). Tables (from alcohol).

Anhydride OsH^NjOji.e.

CH3.N.CH2.CO

I I (?). Sarcosine anhydride.
OO.CHj.N.CH,

[150°]. Formed by the action of cyanogen
chloride on melted sarcosine. Prepared by
heating sarcosine to 210°-220° and distilling the

residue (Traube, B. 15, 2112; Mylius, B. 17,

286). Colourless prisms. V. sol. water, al-

cohol, and ether. Bitter taste. Weak base.

By boiling with water it again gives sarcosine.

On oxidation with KMnOj it yields s-di-methyl-

ozamide.
Salts. — B'jHjOyt01,2aq: prisms.—

B'jH2Cl2PtCl,4aq: large six-sided tables. —
B'uHClAuCIa 2aq : prisms.

Sarcosine-uric acid CgHgOiN,. Obtained by
heating a mixture of sarcosine (3 pts.) and uric

acid (2 pts.) at 210° ; a good yield is obtained.

Properl^s.—Colourless prismatic crystals

(containing 2aq). Sol. hot water. It shows the

murexide reaction. It slowly reduces alkaline

solutions of copper. It has weak acid and basic

properties, dissolvingin aqueous acidsand alkalis.

By fusion with KOH at 110° it is resolved into

uric acid and sarcosine. Heated with bromine
water it is converted into bromo-saroosine-

mesouric acid OjHjN^OjBr.
Salts.—The acetate forms microscopic

crystals, si. sol. hot acetic acid, insol. cold HOAc,
V. sol. water. The formate is very analogous

to the acetate. The amm n ium salt is crystal-

line.—^A"Ag2 : insol. white amorphous pp. (My-
lius, B. 17, 618).

Sromo-sarcosine-mesonric acid Ci^j'Nfl^'Br.

Formed by digesting a warm aqueous solution of

sarcosine-uric acid with bromine, which gives a
nearly theoretical yield (Mylius, B. 17, 521).

Heavy colourless tables. SI. sol. water. By
H2S it is reduced to saroosine-mesouric acid.

It is readily decomposed by alkalis, but is stable

towards acids.

SarcoBine-mesouric acid 0,H,OsN,. Obtained

by reducing a hot aqueous solution of bromo-
sarcosine-mesouric acid with HjS (Mylius, B.
17, 524). Trimetric tables or needles. V. sol.

water, insol. alcohol. It is a strong acid, but

also possesses .weak basic properties. By brom-
ine water it is reconverted into the bromo-deriva-

tive ; similarly chlorine-water gives the chloro-

derivative. It is very oxidisable, reducing AuClj,

alkaline, copper solution, KMnO,, &c., very

readily.

Salts.—The acetate forms an unstable

crystalline pp., si. sol. acetic acid.—A"HNHj:
fine needles, y. sol. water.—A"Ag2 : white amor-
phous pp.

Tri-methyl-amido-acetic aoid iuteirnal an-

bydxide v. BEtiSsB,

SI-UETHTI-AIIIBO-ACEIIC OBTEALSE-
HTD£. Methylo-hydroxide CsH,sNO, i.«.

CH.^(NMe30H).CH(0H)2. Muscarine. Occurs,

together with neurine, in the fly agaric (Schmie-
deberg a. Eoppe, J. 1870, 875). Formed from
neurine by oxidation with cone. HNO, (Schmie-
deberg a. Harnaok, J. 1876, 804). Deliquescent

crystalline mass, sol. alcohol. Alkaline in reac-

tion. Active narcotic poison. Separated from
neurine by placing the mixed hydrochlorides
on filter-paper, when the muscarine salt deli-

quesces and is absorbed by the paper (Hamack,
J. 1876, 803).—B'(CsH„N0201)jPt01, 2aq —
CjHi.NOjAuClj.

Di-ethyl derivative of the methylo-
hydroxide OjHjjNOj i.e.

CH2(NMejOH).CH(OBt),. Hydroxide of tri.

methyl - amido - acetal. When chloro-acetal

CH2Cl.CH(OEt)2 is treated with tri-methyl-amine

there is formed CH2(NMe,Cl).CH(0Et), and
C5H,jN0Cl,which is probably CH5,(NMej01).0H0.
The two salts are separated by fractional ppn. by
platinic chloride.—(C^22N02Cl)2PtGl4 : orange
crystals, si. sol. cold water. —^ CgB^KO^AuClt

:

lemon-yellow needles.

Si-methyl-amido-acetio aldehyde. Methylo-
hydroxide OsHijNOj i.e. CHj(NMeaOH).CHO.
Formed by saponifying CHj(NMe,OH).CH(OEt),
with baryta (Berlinerblau, B. 17, 1142). The
hydrochloride CsH,2K0Cl is also formed as above.
Gives the aldehyde reactions.—Flatinochlor-
ide (CsH,2N0Cl)2PtCl4: octahedra (from dilute

alcohol).

SI-METHTL-AUIDO-AGETONE. Methylo-
chloride. CbHhNOCH.?. CH3.00.0HjNMe30L
Civprine chlonde. Formed by the action of dry
NMe, upon chloro-acetone in the cold (Niemito-
vitch, M. 7, 241). Yery deliquescent shining
needles ; sol. alcohol. Gives the alkaloidal re-

actions. Acts physiologically like curare.

—

CjH„NOClAuCl, [139°].

^-I)I.METHYI.-A]IIIDO -ACETOPHENOITS
0jH<(NMej).C0.CH3 [59°]. Formed by methyla-
tion of ^-amido-acetophenone (Elingel, B. 18,

2694). Yellowish plates (from hot water). Y.
sol. alcohol, ether, and hot water.

o-DIMETHYL-A]IIIS0-AinS0L v. o-Di-

METHTL-AMiDo-PHENOL methyl ether.

METHYL-AHIDO-AZO- GOMFOITirBS v. Azo-
COMPOUNDS.

MEIHYL-AKISO-BEirZAIIIDE v. Amide o(

Metetl-amido-benzoio acid.

UEIHYL-AMISO-BEIirZENE v. Meihyx,.
ANILINE and ToLUtDINE.

Si -methyl -amido -benzene v. Xylidine,
MeTBTL-TOLUIDINE, and Dl-MEIHTL-ANILniE.

Tri-methyl-amido-benzene v. Mbsidine and
Ifi-CUMIDINE.

Tetra - methyl - amido - benzene v. Tetba-
UEIHTIi-FEENYL-AMINB.

Tetra-methyl-di-amido-benzene v. Teiba-
IIETHYL-PHENYLBNE DIAMINE.

Bi-methyl-tri-amido-benzene
C,H3(NMej)(NHX [1:3:4]. [44°] (298°). Needles.
Eeadily turned blue in the air. Prepared by re-

duction of dinitro-dimethyl-aniline [87°]. Formed
also by reduction of nitro-^-dimethyl-amido-
phenyl-oxamio ether.

Acetyfderivative *

OeH5(NMeJ(NHj)(NHAc). [163°]. Prisms (con-

taining aq) (Wurster a. Sendtner, B. 12, 1805).
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ft-Tri-methyl-tti-amido.benzene

CA(NMeJ(NBy{NHMe) [l:a!:4]. [90°]. (294°).

Prepared by reduction ot the nitrosamiue de-

rived from nitro-trimethyl-f-phenylene-diamine
(Wurster a. Sohobig, B. 12, 1812). White
needles. Sol. water. Gives a blue colouration

with HNO,.
Diacetyl derivative [184°]. Leaflets.

UEIHYL-AIIIBO-BEirZESrE-AZO- COU.
POTTNDS v.. Azo- coupoukds and Dis-Azo- oou-
VOONDS.

SI- METHYL. AUISO-BEITZENE FHOS-
PHIHIC ACID NMe2.C„H4.P(0H)a. [162^.
Formed by decomposing its chloride with water
(Schenk |. Michaelis, B. 21, 1498). White
needles; v. sol. hot water and alcohol. On
boiling its aqueous solution it is split up into

di.metiiyl-aniline and phosphorous acid. When
heated alone it gives phosphorus, PH„ and di-

methyl-aniline.

Salt.—NaHA" 2ac[: large crystals (from
alcohol).

Chloride NMej.0,H4.PCl2. [66°]. (250° at

120 mm.). Formed by the action of FCl, (100 g.)

on di-methyl-aniline (70 g.) in presence of AlCl,

(20 g.). The mixture is boiled for eight hours
with inverted condenser, and the product ex-

tracted with petroleum ether and distilled m
vacuo. Thin plates;, v. sol. benzene, m. sol.

ether, si. sol. petroleum ether. Converted by
the action of chloro-benzene and sodium into

di-methyl-amido-tri-phenyl-phosphine.

SI-UEIHYL-AUISO-SENZENE PHOS-
PHOHIC ACID. NMej.0„H4.P0(0H)j. [133°].

Formed by oxidising NMej.0jH4.P(0H)j with
EgCl, (Schenk a. Michaelis, B. 21, 1500).
Crystals ; t. e. sol. water and alcohol.

UEIHYL-AMIOO-BENZENE SUIPHONIC
ACID C,^,NSO, f.e. NHMe.C^^.SOaH. Formed,
together with methane disulphonic acid, by
heating the acetyl derivative of methyl-aniline
withHjSO, at 145° (Smyth, B. 7, 1240). Crystals,

which decompose at 182° withoutprevious fusion.—^BaA'jaq : crystalline powder.

Uethyl-amido-benzene sulphonic acid

NHMe.OA-SO,H. Formed by heating methyl-
aniline ethyl sulphate at 210° (Mundelius, B. 7,

1350). Plates (containing aq[) ; insol. alcohol
and ether. — BaA'sS^aq: small prisms. —
CaA'2 4aq.-^PbA'2 8aq. •

Di-ni,ethyl-amido-benzene ^-sulphonic acid

KM0j.0,H,.S03H. [160°] (S.) ; [257°] (M. a. G.).

FormaUon.—1. By heating ^-methyl-aniline
with rather more thaa.the equivalent quantity of

sulphuric acid at 185° (Smyth, B. 6, 344; 7,

1237 ; Armstrong, B. 6, 663 ; Vignon, O. B. 107,

263).—2. From di-methyl-aniline and ClSO,Et
(WenghSffer, J.pr. [2] 16, 448).—3. From bromo-
di-methyl-aniline and HjSO^ at 180° (Michler a.

Walder,S.14,2177).—4. From di-methyl-aniline

and SOClj followed by water (Michaelis a. God-
chauz, B. 23, 555).

Properties.—8-sided prisma (containing aq).

Decomposes at 280°.

Salts.—BaA'23aq: needles or plates.

—

BaA'jSaq (Yignon).—BaA'2llaq: efflorescent

triclinio crystals piiaar, /. pr. [2] 20, 262).—
NaA' 2aq. Long needles, m. sol. water, si. sol.

aqueous NaOH, insol. water (M. a. G.)

Chloride C,H,(NMe2)S0,Cl.

Mthyl ether EtA'. [85°]. Formed from
alcohol and the chloride.

Di-methyl-amido-benzene p-sulphonic acid.'

Anhydride of the methylo-hydroxide

C,H,3NS0ai.e.CeH<<^Q^«>0. Formed by

allowing a mixture of amido-benzene jp-sul-

phonio acid, Mel, cone. KOHAq, and MeOH to

stand for some time in the cold (Griess, B. 12,

2116). Four-sided plates ; v. sol. cold water,

almost insol. alcohol, insol. ether. Decomposes
before fusion. Ppd. as periodide by a solution

of iodine in HTAq.

—

(SOsH.CaH,.NMe3Cl)2PtCl4 8aq : orange tables, v.

e. sol. cold water.

METHTL-o-AMIDO-SENZOIC ACID.
Amide NHMe.08H,.C0NHs. [160°]. Formed

by heating o-amido-benzamide with Mel at 100°

(Weddige, J. pr. [2] 36, 152). Plates ; v. sol. hot
alcohol, sol. water. In dilute solutions it shows
blue fluorescence.

Acetyl derivative
NHMe.CjH4.CO.NHAo. [155°]. Long needles;

V. sol. hot alcohol, si. sol. benzene and ether.

When heated above 155° it forms the anhydro-

derivative 0„H,<;;^^^^OMe [199°] which is

an oxy-di-methyl-quinazoline.

Nitroso-derivative 6t the amide
NO.NMe.OsH4.CO.NH2. [149°]. Pale yeUow
prisms (from hot alcohol) (Finger, J. pr. [2] 37,

ffiethyl-m-amido-benzoic acid CsHgNOj i.e.

NHMe.CjH4.COjH. Formed by boiling (a).

benzcreatin NHj.C(NH).NMe.CjH4.C02H with
baryta-water (Griess, B. 8, 325). Nodular groups
of plates ; v. sol. hot water. Nitrous acid ppts. a
nitroso- derivative. Salt.—CsHjNOjHCl: six-

sided plates.

Di-methyl-jre-amido-benzoic acid C,Hi,NO,
i.e. NMe2.C^.C02H. [151°]. Obtained by sa-

ponifying its methyl ether. Needles, si. sol. hot
water.

Methyl ether NMe^.CsHj.COjMe. (270°
uncor.). Obtained by fusing the isomeric an-
hydride of the methylo-hydroxide (v. infra)
(Griess, JB. 6, 587). Heavy yellowish oil, sol.

acids.—0jH,„MeNO2H2SO4 : very small prisms,
si. sol. dilute sulphuric acid, v. sol. water.

—

(CiiHijMeNOj)JHjPtClj : spindle-shaped laminsB,

V. si, sol. cold water.

Anhydride of the methylo-hydroxide

CjjaisNOj i.e. CsH4<^^^®»>0. Bmsbeta!Cne.

Formed by allowing a mixture of m-amido-ben-
zoio acid with MeOH (1 mol.), aqueous KOH
(3 mols,), and Mel (3 mols.) to stand in the
cold ; the product, after freeing from MeOH by
distillation, being saturated with HI, whereupon
the iodide NMe3l,C„H,.C0jH is ppd. This iodide

is then boUed with water and lead hydroxide
(Griess). Small deliquescent needles (contain-

mg aq), which give up their water of crystallisa-

tion at 105°. V. e. sol. cold alcohol, insol. ether.

Tastes bitter and is neutral in reaction. Forms
(NMe3Cl.CjH4.C0jH)2PtCl,4aq crystallising in
large prisms, si. sol. hot water.

Methyloiodide'SllleJ..Ofi^.GO^.^^o^:me,^i
as above. Small short prisms (containing aq)

;

8l. sol. cold water.

Methylo -chloride NMegC1.0,H,.COjH.



263 METHYL-AMIBO-BENZOIC ACID.

Monoolinio otystals ; a : 6 : c = 1-939 : 1 : 0-876

;

i3 = 88° 49' (Zingel, Z. K. 10, 414).
Di-methyl-p-amido-'benzoic acid

NMej.O,H,.CO,H. [235°]. Formed by boiling

its chloride with water. Prepared by boiling for

three hours a mixture of j>-amido-benzoio acid

(1 mol.), Mel (2 mols.), and aijueous KOE (3

mols.) dissolved in methyl alcohol (Michler, B.
9, 400). Obtained also by heating tetra-methyl-

di-amido-benzophenone with soda-lime at 340°,

extracting the product with hot water, and ppg.
by acetic acid (B. Bischofl, B. 22, 341). Short
needles (from alcohol) ; sol. aqueous KOH and
HClAq, insol. dilute acetic acid. Nitrous acid

forms NMe,.C,H,(NO).COjH [224°]. The Oa
salt forms yellowish plates.

Methyl ether NMej.CaHj.COjMe. [102°].

Silvery plates (from alcohol) ; v. sol. benzene,
ether, and chloroform, m. sol. dilute alcohol.

Nitrous acid forms NMe2.0jHs(N0).C02Me6Jaq
[101°].

Chloride NMe2.C^4.C0Cl. Obtained by
heating di-methyl-aniline with OOClj at 50^ in a
sealed tube (Michler). Crystalline.

Nitrile NMej.CjH^.CN. Prom dl-methyl-^)-

phenylene-diamine by Sandmeyer's reaction

(Ahrens, B. 20, 2958).

Anhydride of the methylo-hydroxide

CioHisNOj i.e. CbHj<;^^^»>0. [o. 255°]. When

2}-amido-benzoic acid is mixed with Mel, EOH,
and methyl alcohol, there is formed, even in the

cold, di-methyl-p-amido-benzoio acid and the

iodide NMeal.CjHj.COjH which crystallises in

short yeUow plates [233°] (Michael a. Wing,
dm. 7, 195). The corresponding anhydride
orystallisea from alcohol in colourless plates

(containing aq) ; v. sol. water. It loses its water

of crystallisation at 100°. The periodide forms
long dark prisms [200°]. The platinoohloride

(NMe3C1.0jH4.COaH)jPtCl4 forms large red

prisms.
Tetra-methyl-di-amido-benzoic acid. Di-

me thy lo-di-hvdroxide
(HO.NMeJAHaCOjH [1:3:5]. The iodide

{INMe,)2CjH,.C02HaqiB formed when di-amido-

benzoic acid (1 pt.) is mixed with Mel (6 pts.),

methyl alcohol (10 pts.), and twice as much of a
concentrated solution of KOH as is required to

neutralise the acid. The mixture should stand

for some time, being kept alkaline by further

additions of potash. The alcohol is then dis-

tilled off, and the iodide ppd. by HIAq (Griess,

B. 7, 39). This iodide crystallises from hot

water in six-sided tables or plates, v. sol. hot

water. With moist Ag^O it yields a caustic

alkaline liquid which, on evaporation, leaves

the hydroxide as a hygroscopic mass of soft

white plates. It rapidly absorbs COj, and ppts.

metallic oxides from their salts. The corre-

sponding chloride (NMejCl)2CsHj.C02H4aq,
obtained by neutralising the hydroxide by HCl,
crystallises in small six-sided plates, v. sol.

water, si. sol. hot alcohol. The periodide
forms brownish-yellow needles. The carbonate

C0<Q^^gp>0sH,.C0jH3aq, obtained from

the iodide and AgjCOa, crystallises from water

in very smaU soluble plates, having an
alkaline reaction. The platinoohloride
(ClNMes)jOjH3.C02HPtCliaq is a pp. composed

of very small pale-yellow plates, usually grouped
in stars.

Derivative v. Chlobo-meihyl-amido-bek-
ZOIC ACID.

DI-]IIETHYL.4>.AIIID0 -BENZOIC ALDE-
HYDE, ObH^NO i.e. NMej.C8H,.CH0. [73°].

Formed, together with CHCl,, by heating
NMe2.08H,.CH(0H).C0l3 with aloohoUo KOH
(Bossneek, B. 18, 1520; 19, 366). With di-

methyl-aniline and hydrochloric acid it forms
(NMe,.O.H,),CH.

Oxim NMes.C.Hj.CH:NOH. [144°]. Yellow-

ish-brown plates (Knofler a. Bossneek, B. 20,

3195).

Phenyl hydrazide NMe^.O^H^CaNjEPh.
[148°]. Needles (from alcohol). .

DIMEIHYL-AmiDO-BENZOFHENONE
OjHs.CO.CjHi.NMej. BmzodimethylamUne.
Bemoyl-di-methyl-anilime. Benzoyl-phenyl-

di-methyl-amine. [90°]. Formed by heating

the methylo-iodide to 181°. Formed also by heat-

ing malachite green (NMe2.CsHj)2C(OH).0,H5
with cone. HClAq at 180°. Colourless plates

(from alcohol). Insol. water, si. sol. cold alcohol,

V. a. sol. hot alcohol or ether. It is a feeble

base, its solution in concentrated acids being

ppd. by water.

Methylo-iodide C^fls.CO.CsHj.NMejI.
Large tables, si. sol. cold water. Formed by
heating ^-amido-beuzophenone with Mel at

100°. It decomposes at 181° (Doebner a. Weisa,
B. 14, 1836 ; A. 210, 270 ; 217, 257).

Di-methyl-amido-benzophenone
C.H5.CO.CeH4NMej. [39°]. (330°-840°). Ob-
tained by heating benzoic acid with di-methyl-

aniline and PjOs at 185° (0. Fischer, A. 206,

88). Needles (from ligroin). Forma unstable

salts. With nitrous acid it yields the oily

nitroso- derivative CsH5.C0.C,H3(N0)NMej (B.

Biachoff, B. 22, 340).

Di-metbyl-dl-f-amido-benzoplienone. Di-
benzoyl derivative CjjHjjN^O, i.e.

(NMeBz.C^4)jC0. [102°]. Formed by heating

tetra-methyl-di-amido-benzophenone with BzCl
at 190° (Nathansohn a. Miiller, B. 22, 1877).

Small light-brown plates, si. sol. cold, v. sol. hot,

alcohol; si. sol. benzene, almost insol. water
and ether. Acids and alkalis at 100° do not
saponify it.

Tri-methyl-di-amido-benzoplienoue

NHMe.C,H;,.CO.C^,.NMej. [156°]. Formed.to-
gether with di-methyl-aniline, by boiling penta-

methyl - tri -amido - tri - phenyl - carbinbl with
HClAq (Wichelhaua, B. 19, 109). Nodular groups
of needlea (from alcohol).

Tetra-methyl-di-amido-benzoplieiione

NMe2.C,H,.CO.OeH,.NMe2. [172^. (above 360°)

(Grffibe, B. 20, 3262).
Formation.—1. By passing COClj into dir

methyl-amline (Michler, B. 9, 716, 1900).—2. By
boiling hexa-methyl-tri-amido-tri-phenol-carbi-
nol with HClAq (Wichelhaua, B. 19, 109).—
3. From CCls.SO^Cl and di-methyl-aniline (Mich-
ler a. Moro, B. 12, 1168).

Preparation.—By boiling auramine with
aqueous HCl till decolourised, and ppg. with
NHj.

Properties.—White plates (from dilute aloo-"

hoi) ; insol. water, m. sol. alcohol, v. e. sol.

warm benzene, v. si. sol. ether.

BeaetioTis.—1. Heating with ZnCl, and
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IfH,©! at 160° tiioduces auramine (Pehrmann,
B. 20, 2844).—2. Boiling HNO, (S.G. 1-48) gives
insoluble yellow crystals of tetra-nitro-di-methyl-
di-nitramido-benzophenone and tri-mtro-phenyl-
methyl-nitramine [127°], soluble in alcohol
(Eomburgh, B. T. O. 6, 367).—3. Excess of
bromine added to a solution of the base in glacial

acetic acid gives the tetrsi-bronio- derivative
(CjHjBijNMeJjCO [172°] which orystalHses
in slender yellow needles from alcohol
(Nathansohn a. Miiller, B. 22, 1883).—4. Heat-
ing with aniUne hydrochloride yields phenyl-
auramine.—5. Combines with tri-niiro-bensene

(2 mols.) forming a compound which crystal-

lises in long reddish-violet needles [o. 100°].

With half the quantity of tri-nitro-benzene (1
mol.) it forms small deep-violet plates [123°].

—

6. Combines with m-di-nitro- benzene (2 mola.)
forming a red crystalline compound.—7. Nitrous
acid in the cold forms the nitroso- derivative

NMej.CX-CO.O,H2(NOH).NMe2 [159°] crystal-

lising from alcohol in golden plates. This sub-
stance is a weak base, its solution in HClAq
being ppd. by water. It gives Liabermann's
reaction. Stannous chloride reduces it to the
original tetra -methyl - di - amido - benzophenone.
The nitroso- derivative forms the following

salts : B"E2Cl2. Obtained by passing HCl into

a solution of the nitroso- ketone in benzene.

—

B"CbH2(NOj)30H. [152°]. Orange needles (from
alcohol). The nitroso- ketone gives also a phenyl-
hydrazide Cj^H^NA [148°] (B. Bischoff, B. 21,

2452 ; 22, 337).—8. In presence of dehydrating
agents, such as FCI5 or AICI3, it condenses
with seamdary and tertiary bases. Thus with
di-methyl-aniline it yields ' crystal violet

''

C(OH)(0^,NMe,)s.
Salts.—^B"H2Cl2: small radially-grouped

prisms (from alcohol). Decomposed by water,

with separation of the base (Fehrmann,
B. 20, 2844).—B"H2PtCls: yellow grannies,

insol. water, v. si. sol. alcohol.—Pi or ate
B"OeH2(N02)sOH. [157°]. Small, purple, radi-

ally-grouped, prisms (from alcohol); insol. cold,

T. 8l. sol. hot, water ; m. sol. alcohol.

Di-methyl-di-iodide B"MeJj. [105°].

Light yellow plates (from alcohol), si. sol. cold,

T. sol. hot, water and alcohol. Split up at 150°

into Mel and the base (Nathansohn a. Muller,

B. 22, 1876).

Di-methylo-di-hydroxide B"Mej(0H)2.
From the preceding and moist AgjO. Small
yellow plates (from alcohol), quickly becoming
dark and resinous (N. a. M.).

Oxim HON:C(C^4.NMe2)j: [233°]; colour-

less crystals (Munohmeyer, B. 19, 1852; 20,

1852).

Phenyl-hydrazide C^HjuNj i.e.

(NMe2.CeHJsC:N2HPh. [175°]. Needles (from

benzene-alcohol) ; m. sol. warm alcohol, v. sol.

ether. Coloured green by acid oxidising agents

(Ziegler, B. 20, 1111). Gone. HjSOj gives a red

colouration.

Imide (NMej.C5Hj)20:NH. Ay/ranmie base.

[186°]. Formed by heating tetra-methyl-di-

amido-benzophenone with NH4C1 and ZnClj at

150° to 160°. Formed also by treating a solu-

tion of tetra-methyl-di-amido-benzophenone in

CSj with PCI, and subsequently adding ammonia
(Caro a. Kern) (c/. Aueaminb in Thobpb's Drc-

noNiBT 01' Afflied Chxmistbx). Lemon-yellow

plates, insol. water and ether, m, sol. alcohol.

Dilute HOlAq readily converts it, even in the

cold, into tetra-methyl-di-amido-benzophenone.

Reactions.—1. Sodium-amalgam reduces it

(in alcoholic solution) to leuoauramine
(C.HiNMej)2CH.NHj [185°]. This substance

forms colourless crystals, which when treated

with HOAo yield an intense bllie solution

(Grabe, B. 20, 8265).—2. H^S in alcoholic solu-

tion at 60° forms tetra-methyl-di-amido4hio-
benzophenone [164°].— 3. 082 also forms
(NMej.OjHJjjCS together with thiooyanio acid

(Fehrmann, B. 20, 2847).

Salts.—B'HClaq. Auramine. Yellow six-

sided tables (from water at 70°). After expulsion
of the water it melts (G.) or decomposes (F.) at

267°. M. sol. cold water, m. sol. alcohol. Boil-

ing water converts it into tetra-methyl-di-amido-

benzophenone. Dyes wool and silk greenish-

yellow. Cotton prepared with tannin is also dyed
yellowby auramine.—^B'jHjPtOlj : granules, insol.

water ; si. sol. alcohol.—B'HI. [268°]. Minute
columns.-B'HSCy aq. [200°-210°].—B'H^CA.
[194°]. Orange needles, si. sol. water, m. sol.

warm alcohol.—B'0,H2(N02)30H. [230°-286°].

Plates, insol. cold, v. sl. sol. hot, water ; m. sol.

hot alcohol.

Phenyl-imide (NMe2.CsH4)2C:NPh.
Formed by heating the hydrochloride of the
imide (auramine) with aniline at 180° (F.),

Small greyish-yellow radially grouped needles
(from alcohol), decomposing at 80°. Insol. water
and ether.—B'HCl : reddish-crystalline mass,
sol. water and alcohol. Its aqueous solution

gradually decomposes, yielding aniline and tetra-

methyl-di-amido-benzophenone.—B'jHjPtOl,,.—

B'C,H2(N02)30H.
p- Tolyl-imide (NMe^.C^HJ^CiNCaHiMe.

Eesembles the phenyl-imide.—B'jHjPtClj.

Ethylene-di-amide OiglL^N, ».e.

NH.CH2
(NMe2.C5Hj)jC<^

I
. Formed by heating

liIH.CHj
auramine (hydrochloride) with ethylene-diamine

at 100°-110° (Fehrmann, B. 20, 2855). YeUowish
plates (from alcohol), insol. water, m. sol. warm
alcohol. On treatment with HOAo or dUuta
HClAq it decomposes into ethylene-diamine and
(NMej.OijHJ^CO. In alcoholic solution it is de-

composed by HjS into ethylene-diamine and
(NMej-CoHJ^CS.—B'S^Olj : yellow needles

B"HjPt01„ : amorphous flakes, insol. water and
ether, v. sol. warm alcohol.—B"20„Hj(NOs)aOH

:

flakes, V. sl. sol. water, v. sol. alcohol.

Tolylene-di-amide

(NMe2.C„HJjC<:^^g>0„HsMe. Formed by heat-

ing the hydrochloride of the imide (auramine)
with (1, 2, 4)-tolylene-diamine at 160°, and
treating the product with ammonia. Small
brown scales. In dilute acetic acid solution it

dyes cotton, mordanted with tannin, reddish-

brown. Dilute HClAq regenerates the original

ketone.—B"H2PtCl,.—B"20eH2(N02)30H,
Tetra-metbyl-tri-amldo-beuzophenone

C^HjiNsO i.e. NMe2.0aHj.CO.C,H3(NHjj(NMe2).
[82°]. Obtained by reducing nitro-tetra-methyl-

di-amido-benzophenone (Nathansohn a. Miiller,

B. 22, 1884). Amorphous yellow powder, v. sol.

hot, sl. sol. cold, alcohol and benzene, insol.

ether.—B'C8Hj(N0s)30H ; minute plates, v. sol.
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hot alcohol, insoluble in benzene and ether.

—

B'^PtOlj: light-red crystalline pp., v. sol.

warm alcohol, b1. sol. benzene, iusol. water and
ether.

METHYI-o-AMIDO-ra-BUTYEIC ACID
CsH.iNOj i.e. CH3.0HrCH(NHMe).C0jH.
Formed by heating o-bromo-butyrio acid with a
concentrated solution of methylamine in sealed

tubes at 100°. The product is boiled with baryta

to expel NHjMe, the Ba"exactly ppd. by HjSO,,
and the HBr by Ag^COa (Duvillier,\4. Ch. [5]

20, 188; O. B. 88, 425). GHsteuing leaflets

(from alcohol), subliming above 120° without

fusion. Y. e. sol. water, m. sol. hot alcohol, insol.

ether. Has a sweet taste. Feebly acid in re-

action. By the prolonged action (several months)
of cyanamide (1 mol.) in concentrated and slightly

ammoniaoal solution it is converted into bu tyr o-

creatinine CH,.CH2.0H<^9^-^>0:NH

which crystallises from alcohol in slender sUky
needles composed of small rectangular plates

(Duvfllier, O. B. 95, 456; Bl. [2] 39, 539).

Salts.—HA'HOl. [150°]. Badly defined

crystals; sol. alcohol, insol. ether. Gives off

HCl on fusion.—HjA'jHjPtOl, : orange - red
crystals ; v. sol. water and alcohol, insol. ether.

—

HjA'jHjPtCljSaq. FormedatO^—HATIAuCl^aq:
transparent yellow prisms; sol. water, alcohol,

and ether.— The nitrate and sulphate
orystaUise with difficulty in long needles.

—

CnA',2aq: light-blue prisms ; sol. alcohol.

Si-methyl-a-amido-butyric acid. Anhy-
dride of the methylo-hydroxide CjB.y^'SO^

CH,.OHj.CH—00
i.e.

I I
• Tri - methyl - a-amMo-

(GH,),N-0
huiiyro - hetoMie. Prepared by the action of

bromo-butyric ether on an excess of tri-methyl-

amine in alcoholic solution (Duvillier, G. B. 104,

1520). Large transparent crystals, containing

aq, which they lose at 120°, becoming opaque

;

y. sol. water and alcohol, insol. ether. Has a
bitter taste. — B'HOl. Unorystallisable. —
B'^HjPtOlg : orange prisms ; si. sol. alcohol.

The aurochloride forms yellowish - white

otystala.

METHYI-AMIDO-CAPEOIC ACID a. Metotl-
AMIDO-BEXOia ACID.

METHYL AMIDO - CHLOBO- v. Ghlobo-
MEIEXIi-AUmO-.

METHYL . AMIDO . CTANTTBIC ACID v.

Ctanio Aon>.

JIETHYL-AMIDO . ETHANE SULPHOITIC
ACID OsHsNSO, is. CHi,NH.0HjCH3.S03H.
UeOvyX-tamme. [242°].

Varmai/i/m.—From methyl-ethylene-i('-thio-

niea and bromine-water (Gabriel, B. 22, 1148).

Preparation.— Silver chloro - ethane sul-

phonate is heated with 8 times its weight of a

solution of methylamine, saturated at 0°, for 5

hours at 120°. The product is boiled with baryta

to expel excess of methylamine, freed from ex-

cess of baryta by HjSO,, and evaporated to

crystallisation. The crystals are washed with

alcohol and reorystaUised from water. The yield

is 25 p.c. (E. Dittrich, J.pr. [2] 18, 68).

Properties.—Transparent triolinio crystals.

Bol. water, insol. alcohol and ether. Its aqueous

solution is acid to litmus. Crystallises un-

altered from strong HCl. Does not form saltl

with acids and alkalis.

Beaetions.—1. JSfi, forms isethionio acid,

(HO)CH2.CH2.SOsH.—2. Withcyanamide it com-
bines to methyl-taurooyamine or methyl-guanido-

ethane sulphonio acid.

Dl-methyl-amido-ethane snlphonic acid

NMe2.CHj.CH2.SOsH. Formed by heating di-

methylamine ;3-chloro-ethane sulphonate (20 g.)

with aqueous (33 p.c.) dimethylamine (6 g.) at
160° for 10 hours (James, J. pr. [2] 81, 416

;

0. J. 47, 870). Large tables (from water) ; v. e.

sol. water, insol. ether. Decomposes at 270°-

280° without fusion. Does not combine with

HCl.
Anhydride of the methylo-hydroxide

<0H "S0^^"i>°-
^o™>e'l ^7 heating ;8-ohloro-

ethane sulphonic acid with aqueous tri-methyl-

amine. Slender prisms (from water) ; v. sol.

water, insol. alcohol and ether. Neutral in re-

action. Tastes sweet. Not decomposed at 300°.

Not acted upon by cyanamide. Baryta gives

NMe, and isethionic acid (James, O. J. 49, 489).

DI-METHYL-AMIDO-ETHYL ALCOHOL v.

Dl-METHTL-OXTEIH^TL-AMIKjel.

DI-METHYL-AMIOO-ETHYL-BENZENE v.

Dl-METHYIi-AMIDO-PHEireL-ETHANE.
METHYL-AMIDO-ETHYL KETONE

CH3.CO.CH(NH2).OHs. Perhaps formed by re-

ducing methyl nitroso-ethyl ketone, but if so it

quickly changes to s-tetra-MEiExii-PYRAziNE.

METHYL-AMIDO-FOBMIC ACID v. Heihyl-
CABBAMIC AOID.

HETHYL-a.AMIDO-n-HEXOIC ACID
0,H„N02 i.e.

CH3.CH2.CH2.CH2.CH(NHMe).C02H. Methyl-
arrddo-caproic acid. S. 10*2 at 11°. Formed by
heating a-bromo-hezoic acid (1 mol.) with
aqueous methylamine (2 or 3 mols.) at 100° for

several hours (DuvilUer, O. B. 90, 822 ; A. Ch.

[5] 29,165). Silky needles (from water) or pearly

plates (from alcohol). SI. sol. cold alcohol, insol.

ether. ' Neutral in reaction. Volatilises above
100°. Does not reduce silver or mercuroua
nitrate. Gives with ferric chloride an intense

red colouration and a yellowish-brown pp. An
equivalent quantity of cyanamide in cold con-

centrated solution containing a few drops of

NH3 forms in a few weeks crystals of ' hexoic
/NMe.C:NH

creatinine' CjHj.OH/
|

. SI. soL
\C0. NH

cold water, v. sol. alcohol (Duvillier, 0. B. 96,

1583; Bl. [2] 40, 807).—HA'HCl : transparent
plates ; v. sol. water and alcohol, insol. ether.

—

H2A'2H2Ft01, : orange crystals ; v. e. sol. water,

V. sol. alcohol, V. si. sol. ether.—The auro-
chloride forms golden needles; the sulphate
forms very indistinct crystals.—CuA'j 2aq : blue

scales, S. 1.

Di-methyl - amido - hexoic acid. Methylo-
hydroxide H0.NMe3.0sH,„.C0^. Formed by
heating leucine (1 mol.) derived from casein with
aqueous EOH (8 mols.), and Mel (8 mols.). The
resulting JNMeg.CjHgg.COjK, which crystallises

from alcohol in needles, being decomposed by
moist AgjO (Korner a. Menozzi, Q. 13, 358).

Strongly alkaline. Decomposes at 120°-130°

into trimethylamine, an acid, CgHjgOj, and oxy-

hexoic acid. Forms the platinoohloride
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(ClNMea.CjH,o.COjII)2PtCl,aq, auroohloride
01,AnNMes.05H,„.00jH [163°], and periodide.
The periodide forms Instrous gieen crystals, do-
composed by HjS, yielding INMej.OsHu.COsH
[191°J, crystallising in small prisms.

DI-METHYl-AMIDO-HYDEOQUINONE
C5H3(NMeJ(OH),[2:4:l]. Di-methyl deriva-
tive 0eH3(NMeJ(0Me)j,

Methylo-iodide B'Mel. [202°]. Formed
by heating the di-methyl derivative of amido-
hydroquinone with methyl iodide (Bsessler, B.
17, 2122). White needles ; v. sol. water, si. sol.

absolute alcohol, nearly insol. benzene, chloro-
form, and ligroine.

Methylo-hydroxide B'MeOH : soluble
needles.

Methylo-chloride B'MeCl: white easily

soluble needles [172°].—(B'MeCl);^tCl4 : yellow
crystalline pp.

TBI -UEXHYL -AMIBO -IMISO -IMIDO SI-
VKESYh SULFHIDB. Methylo-chloride

0,^,.N,SC1 i.e. N<'p»g'(^^^J>8. MethyUne-

1/ ° '

NMe^Cl
hltte. Chloride of te^a-methyl-thiormte.

Formation.—1. By the action of HjS on an
acid solution of nitroso-di-methyl-aniline and
oxidation of the resulting leuco-methylene-blue.

In this reaction di-methyl-^-phenylene-diamine
is an intermediate product (Caro, E. P. 1877,
3751; Eoch, B. 12, 593; Bemthsen, A. 230,

137).—2. By dissolving nitroso-di-methyl-aniline

in H2SO4 (S.G. 1*4), treating with sulphide of

zinc, and oxidising theresulting leuco-methylene-
blue (Oehler, O. P. 1882, 24,125 ; Miihlhauser,

D.P.J. 262, 371).—3. By oxidation of di-methyl-

y-phenylene diamine in presence of NajSjOg,
and further oxidation of the resulting

CoH3(NMe2)(NHj)S.SOaH by chromic acid
(Bemthsen).—4. By reducing the compound
A(NMej(NEyaSOjH to06Hs(NMeJ(NH,)SH

and oxidising a mixture of this mercaptan with
di-methyl-aniline with EOl and EjC^i'sO? ; the
resulting ' soluble green ' C„H„N,S or

^^O^.NMeT'^® slowly changing in aqueous

solution to methylene-blue (Bemthsen, A. 251,

10).

Properties.—Mmute dark-blue lamins (con-

taining 3aq), T. sol. water and alcohol. Dyes
mordanted cotton blue. Its aqueous solution

is blue and not aSected by HCl or ammonia.
NaOH gives a violet colour and, when added
in large quantity, a dirty violet pp. Cone.

E28O, gives a yellowish-green solution, be-

coming blue on dilution. The aqueous solu-

tion is decolourised by H^S or Na^S^Og; the

colour is restored even by feeble oxidising

agents. Sodium hyposulphite Na^SjO, reduces it

to the leuco-base. Fuming HClAq at 260° de-

composes it, giving oS HjS. Boiling dilute HNO,
oxidises it, forming HjSO^. Boiling aqueous

EOH forms 'liiionol,' the anhydride of di-oxy-

imido-di-phenyl sulphide N<g^(^i>B.

O
Salt.—(0„H„N,SCl)2ZnCl. tq.

Methylo-hydroxide N<^°|['
(^'^°'>>S.

NMe,OH
Formed by treating methylene-blue with moist

AgjO. Amorphous, dark-blue mass; v. e. soL

water and alcohol, insol. ether.

Methylo-iodide 0,5H,gN,SI : bronzy

needles (from hot water). The di-chloro- deri.

vative of this iodide 0,„H,„01jNaSI is formed by
successive treatment of di-ehloro-di-methyl-^-

phenylene-diamine C„HjCl2(NMe2)(NH2) with

HjS, Fed,, and KI (Mohlau, B. 19, 2012).

TEI -METHYL-AMIDO - IMIDO-IMIDO -DI.

FHEITTL-SULFHONE. Methylo-iodide

NMeJ
ene-aztwe. Formed, together with methylene
violet, by boiling methylene blue with AgjO and
a large quantity of water (Bernthsen, A. 230,

175). Slender needles vrith green lustre, sol.

water, forming a violet solution from which it

is ppd. by KI. Alkalis destroy the colour of the

solution. The corresponding CjeH^NjSOjOl
crystallises in needles, v. e. sol. water. It dyes
silk like methylene blue.

TETBA - METHYL - BI -AMIDO - IMIDO - DI-
PHENYL METHANE v. Irmde of Te^m-UETBTL-
DI-AMIDO-BENZOPHENONE.

METHYL -DI -AMIDO - IMIDO -DI-PHEHTL

SULPHIDE 0,3H„N,Si.e. NMe<g«g»|^^>S.
Methyl-di-armdo-thio-diphenylami7ie. Formed
by reduction of di-nitro-methyl-imido-di-pfaenyl

sulphide vrith tin and HCl (Bemthsen, A. 230,

130). Insol. water, sol. ether. The dilute solu-

tion of its hydrochloride is coloured blue by
FeOlj.—B"Hii01j. Needles, v. sol. water, almost
insol. HClAq.

Tetra-methyl-di-amido-imido-di-phenyl sol-

pUde 0.,H,N3S i.e. NH<ggpe.)>g.
Leuco-methyUne blue. Formed by treating

methylene-blue with sodium hyposulphite

NaaSjOi (Bernthsen, A. 230, 147). Needles (from
alcohol), si. sol. water, m. sol. cold alcohol. Gives
an acetyl derivative, v. sol. alcohol, ether, and ben-

zene. With Mel itform«NMe<^^|^^^»S>S

crystallising in plates, v. si. sol. water and alco-

hol, insol. ether. Oxidised by aii to methylene
blue.—B'HjZnOli: prisms.

Di-methyl-amido-lmido-phenyl disnlphide

Methylo-chloride C8HaN2S2CH.«.

I
yS. Methylene red. A by-pro-

N-S^
duct in the manufacture of methylene-blue from
di-methyl-^-phenylene-diamine andH^S followed

by Fed, (Bemthsen, A. 230, 165 ; 251, 22 ; Koch,
B. 12, 694). Small green glittering prisms (from
alcohol), V. e. sol. water, insol. ether. Its aqueous
and alcoholic solutions are purple. Not a&ected
by HCl. Alkalis decompose it.—Zinc salt
(OAN^SjO^jZnOl^aq.

DI-METHYL-AMIDO-JUGLOlTEi;. Jugloot.
METHYL-AMIDO-MESIIYLENE o. Mexhxit

UESIDINZ:.
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n£THTL.AKIDO-IIETHYL-B£NZ£NES v.

UEIHTIi-PBENYL-METHTL-AiaNES.

DI UETHTL . AMIDO • KETHYL FHEIT-

AZIHE O.H3(NMeJ<^ | NCsHjMe. Formed by

elimination of the NH^ group from ' tolylene-red

'

by means of nitrous acid and alcohol (Bcrnthsen
a. Schweitzer, B. 19, 2605). Bed greenish-glis-

tening needles or flat prisms. Has basic pro-

perties. Dissolves in dilute acids with a violet

colour, in cono. H2SO4 with a reddish-brown,
which on dilution first becomes green, then blue,

and finally violet. Soluble in ether with a yel-

lowish-red colour and yellow fluorescence. Sub-
limable.

Si-methyl-di-amido-nietliyl-phenaziiie

0,.H,^, i.e. O.H3(NM6,)/'|\c,H,Me(NH,).

Tolylene-red. Formed by oxidation of nitroso-

oramido-dimethyl-aniUne together with tolylene-

?;i-diamine. The leuco- base has the formula

C„H3(NMe2)<^^>O.H2Me(NHj) (Bernthsen a.

Schweitzer, B. 19, 2604).

DI-METHYI-AMIDO-METHYL-QUIHOMHE
TETEAHYDBIDE. Di-methylo-di-iodide
CoH3MeN.NMe2Me2lj. [171°]. Formed by heating
(P2/.l)-amido-quinoUnetetrahydride withmethyl
alcohol and Mel (Ziegler, B. 21, 862). Crystals.

UETHYL-AMIBO-METHYL-THIAZOLE

C^HbN.S t.e.
I

S.O(NHMe).

dH=OMe/
amine. [42°]. Formed by the action of chloro-
acetone on methyl-thio-urea (Traumann, A. 249,
44). Crystalline but extremely hygroscopic, m.
sol. ether. Strongly alkaline in reaction. When
heated with HClAq in a sealed tube it yields
methylamine. Br completely decomposes it.

Salts.—B'HI : small white neecQes; melts,
when anhydrous, at 136° (T.).—Platiuoohlor-
ide : orange-yeUow plates [167°].

Acetyl derivative OsHjAcNjS. [110°].

White needles.

nethyl-amido-methyl-thlazole
S.C(NH).

I
>NMe. Imido-di-methyl-tManole.

OH:CMe/
[47"5°]. Formed from ohloro-acetone by treat-

ment with ammonium sulpho-cyanide (Toher-
niak a. Norton, B. 16, 345) and heating with
Mel the resulting amido-methyl-thiazole (so-

called propinine sulphocyanide) (Hantzsch a.

Weber, B. 20, 3122, 3336). Crystalline, but very
hygroscopic.

_
Strongly alkaline. When heated

with HCI&.(1 in sealed tubes it yields ammonia.
Gone. KOHAq has no action.

Salts.—B'HIaq. Tables [164°].—Platino-
chloride: orange tables [193°].

Acetyl derivative OsHjAcNjS. [113°].

White needles (containing 6aq).
Di-methyl-amido-methyl-tliiazole O.H,.N.S
S . C(NMe)^

i.e.
I

>NMe. MetMl-irmdo-dimethvl-
CH = OMe/

thiazole. [96°]. Formed by adding cone. KOHAq
to its hydro-iodide (Hantzsch a. Weber, B, 20,
3123). White needles, sol. alcohol, water, and

ether. Bromine reacts with formation of

0,MeBr(NMeJSN [114°].

Salts.—B'HIaq. [54°]. From Mel and
C,MeH(NHMe)SN. Melts at 155° when an-
hydrous.

Methylo -iodide B'Mel. [85°]. White
needles, v. e. sol. water and alcohol.

SI-MEIHYI-AMIDO-NAFHIHOiC ACID
C,„He(NMej)(C02H) [1:4]. [165°]. Formed by
heating di-methyl-(o)-naphthylamine withCOClj
at 70° for 4 hours (Friedlander, B. 21, 3126),

Needles (from dilute alcohol), soh dilute aoida

and alkalis. When acted upon by diazo- com-
pounds the azo- group displaces the CO2H.

—

(HAOijHjPtClo : yellow needles.

SI - UETHYL - AUISO-NAFHTHO-FHEIT-

AZINE 0,oHZ
I
^C^a.NMej. Di-methyl-

naphth-eurhodine. [205°]. Formed from ni-

troso-di-methyl-aniline hydrochloride, (i8)-uaph-

thyl-amine, and AcHO (Witt, B. 21, 720).

Bhombic tables (from toluene or xylene), red by
transmitted, and red or green, according to the

faces, by reflected light; sol. alcohol, ether,

and benzene, forming yellow solutions with yel-

low fluorescence. Is volatile with slight decom-
position, and sublimes readily in woolly flocks.

The violet-red solution in cono. HjSO, becomes
successively black, green, grey, and blue-vielet on
dilution. The salts crystallise readily, have a
bronzy lustre, and are dissociated by water.

AcHO dissolves it with red-violet colour. Cone.
HNOg with violet, soon becoming bright yellow
and depositing the nitro- compound.

METHYL-AMIDD-NAFHIHOaTriNONE
C„H„N02 i.e. C„H502(NHMe). [232°]. Formed
by adding a solution of methylamine acetate to

an alcoholic solution of (a)-naphthoquinone,
evaporating nearly to dryness, adcQng water, and
crystallising the pp. from alcohol (Plimpton,

C. J. 37, 639). Glittering red needles, v. sol. al-

cohol. Aqueous SO, at 150° forms an unstable
colourless reduction-product.

Si-methyl-amido-naphthoquinone
C,„H50a(NMe2). [118°]. From{o)-naphthoquinone
and cQ-methyl-amine in alcoholic solution (Plimp-
ton). Bed needles.

DI-MEXHYL-AKIDO-KAFHTHYLAmiKE v.

NAPHTHTTIiBNE-DI-METHYIi-DIAinNB.

TETEA-METHYL-DI - AMIOO . DI - NAPH-
THYL-PHEHYL-METHANE
Ph.CH{0,„H5NMej)j. [189°]. Formed by the
action of benzoic aldehyde on di-methyl-(a)-

naphthylamine inpresence of ZnCl^ (Friedlander,
B. 21, 3128). Colourless crystals, v. sol. HOAc,
benzene, CS2, and dilute mineral acids, si. sol.

alcohol, ether. Does not yield a colour on oxi-

dation.

Hexa-methyl-tri-amido - di-uaphthyl-phenyl-
methane HC(0,„H„NMej)2CjH4NMej. [179°].
Formed by condensing di-methyl-^-amido-ben-
zoic aldehyde with di-methyl-(o)-naphthylamine
in presence of ZnClj (Friedlander, B. 21, 3129).
White needles. Does not yield a colour on oxi-
dation.

METHYL-AUIDO-IIITBO- compounds v. Ni-
TB0-MEIH7L-AMID0- COmpoundS.

MEIHYL-AMIDO-OZY- compounds v. Ozy-
METHYL-AMiso- componnds.
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METHTL-AMIDO-PEEEZOITE v. MBTHyL-
UIIDO-PIPITZABOia ACID.

MEXHYI-o-AMIDO-PHEXOE. Methyl de-
rivative OsHj,NO i.e. OaH4(NHMe)(OMe) [1:2].

Methyl anisidine. (219°). Formed by mixing
the methyl derivative of o-amido-phenol with
Mel at 0° (Miihlhauser, A. 207, 247). Oil.—
B'jHjPtOlj : short yellow prisms, m. sol. water.

Methyl-j)-amido-phenoI. Ethyl derivative
C,H,3N0 i.e. OjHj(NHMe)(OEt) [1:4]. (251°).

Formed by heating the ethyl derivative of p-oxy-
phenyl-amido-acetic acid at 260° (BischofC a.

Nastvogel, B. 22, 1789). SI. sol. water, v. sol.

alcohol and ether.—B'HCl : needles.

Di -methyl -o -amido - phenol CkH„NO i.e.

CjH4(NMe,)(0H) [1:2]. [45°]. Obtained, to-

gether with MeCl, by the dry distillation of the

methylo-chloride (Griess, B. 13, 248). Small
white prisms, v. si. sol. hot water, v. sol. alcohol,

ether, HOAo, and aqueous KOH. FeCl, gives

a reddish-violet colour. Its hydrochloride is

gummy.
Methylo -hydroxide CsHi(NMe30H)(0H)

or OgHf^ I aq. Prepared by the action of

\NMe,
Mel and KOH on a solution of o-amido-phenol
in methyl alcohol (Griess, B. 13, 246). Prisms,

which become 0^4< I at 105°. V. sol.

NNMe,
water and alcohol, insol. ether. Has an intensely

bitter taste. On distillation it is converted into

0|iH<(NMe2)(0Me). With acids it forms the
following salts :—C„H4(NMe3l) (OH) aq: white
soluble prisms. Its solution, neutralised by
ammonia, deposits sparingly soluble needles or

prisma of OjH,(NMe8l)(OH)C„H<<'
|

.—

C8H4(NMe3Cl)(OH)2aq: long soluble prisms.—
(0^4(NMe3Cl).0H)^tCl4: yellowish-red needles,

si. sol. cold water.— The periodide forms
brown insoluble leaflets.—The nitroprusside
(C8H,3N0)2H2FeCy5N0 forms crystals, si. sol. cdd
water.

Methyl-derivative CgH^NO i.e.

CeH,(NM62)(0Me) [1:2]. (211°). S.G. 2S 1-016.

Formed by an isomeric change by distilling

C«Hi<
I

(Griess, B. 13, 248). Formed also

\NMe3
from Mel and the methyl derivative of o-amido-

phenol (Miihlhauser, A. 207, 248). Colourless

liquid,with burningtaste.—B'jHjPtClj: sparingly

soluble golden-yellow prisms.

Methylo-iodide ot the methyl deriva-
tive C,H4(NMe3l)(0Me). From the preceding

and Mel. Long white needles (G.) or tables

(M.), sol. hot water and hot alcohol. With
moist AgjO it yields a strongly alkaline hy-

droxide. It also yields a platinoohloride
(C|,H4(NMe3Cl).OMe)jPtCli, which crystallises in

sparingly soluble yellow plates or tables.

Di-methyl-TO-amido-phenol. C|iH4(0H)NMe2
Prepared by fusing di-methyl-amido-benzene

ra-sulphonic acid with KOH. Also by heating

tesorcin with di-methyl-amine under pressure.

Ethyl «<;iflrC,H4(0Et)(NMej) [1:8]. (247°).

Obtained by boiling a solution of m-amido-

phenetol and methyl iodide and slowly running

in the calculated quantity of potash. The base

is distilled over with steam (P. Wagner, J. pr. [2]

32, 77 ; Baur a. Stadel, B. 16, 32). Converted by
HCl and amyl nitrite into the nitroso- compound
CsH3(N0)(0Et)(NMei,).

Si -methyl -p -amido - phenol. Me thylo-
yO

hydroxide. The anhydride CjHj*^
|

is formed by the action of Mel and cone.

KOHAq upon ^-amido-phenol in the cold (Griess,

B. 13, 250). Prisms or plates. Changes on dis-

tillation into the isomeric 0|,H4(NMe2)(OMe) [48°].

Methyl derivative
C^4(NMej)(0Me) [1:4]. [48°]. Formed as above
(Griess, B. 13, 249). Prisms or plates (from
alcohol).

Methylo - iodide CsH4(NMe3l)(OMe).
Formed by the action of Mel on either the
methyl derivative or the methylo-hydroxide.
Tables or plates. With moist Ag^O it yields the
methylo-hydroxide as a strongly alkaline mass.
The platinoohloride
(C5H4(NMe3Cl).OMe)2PtCl4 forms small yellow
prisms, si. sol. water.

Di-methyl-dl-amidc-phenol. Anhydride of

the methylo-hydroxide CjHuNjO t.«.

/o
r n

OaH3(NH,)\| r4:i . Prepared by reduction

NMe, L ''-'

of the methylo-hydroxide of nitro-di-methyl-

amido-phenol with tin and HCl (Griess, B. 13,
648).—B"H2Clj 4aq : very soluble white plates.

—

B'S^PtClj 2aq : small prisms, si. sol. water.
lETBA-METHYL-SI-p -AHISO-SIPHENTL

NMej.CjHj.CjHj.NMoj. Tetra-metJiyl-benzidine.

[195°]. (above 360°).

Formation.—1. By heating di-methyl-aniline

(1 pt.) with HjSO, (4 pts.) at 200°. Formed
also in small quantity by oxidising di-methyl-

aniline by boiling with PbO^ and dilute H,SOi
(Michler a. Pattinson, B. 14, 2161 ; 17, 115).—
2. By heating di-methyl-aniline with AICI3 in

presence of air (Giraud, Bl. [3] 1, 692).—3. By
methylation of benzidine.

Properties.—Colourless needles ; sol. hot, si.

sol. cold, alcohol. Not volatile with steam. Gives

a green colouration with FeCl3 or OrO,.

—

B"E..fil2: sparingly soluble needles.—B"Hj,Br2:

needles.—B"H2l2: white needles.—B'^H^PtOla.
Methylo-iodideB"MeI. [263°]. Needles,

si. sol. water and alcohol. Loses Mel when dis-

tilled with soda-lime.

Methylo-chloride B"MeCl. [228°].

Crystals, very soluble in water and alcohol.

—

B"MeClHPtCl5 : yellow pp.
Tetra-methyl-op-di-amido-diphenyl

[2:1] NMej.C^4.C„H4.NMe2[l:4]. Tetra-methyl-

diphmyUne. [52°]. (33B°-345°). Formed by
heating diphenyline hydrochloride with MeOH
in sealed tubes at 180° (Beuland, B. 22, 3015).

Prisms. Gives with platinio chloride an un-
stable pp. Chloranil produces a blue coloura-

tion.—B"C,H2(NOj)30H. [200°]. Bed needles.

Methylo-iodide B"MbI. [184°]. Needles,

V. sol. water, alcohol, and ether.

Di-methylo-di-iodide B"MejIj. (;196°].

Crystalline, v. sol. water and alcohol.

letra-methyl-tetra-amido-diphenyl

NMej.03H,(NHj).C5H3(NHj).NMej.reirffl.me<;iyI-

ieneidine. [168°]. Prepared by reduction of di.
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nitro-teira-methjl-diplienyl (Michlei a. Pattin-

son, B. 14, 2165 ; 17, 118). White sUvery plates,

T. sol. hot alcohol, al. sol. cold alcohol, inaol.

water. FeClj gives a violet colouration. Kfitfi,
and H2SO4 produce a brownish-red colour.

—

B"H2C1, (dried at 110°) : sparingly soluble

colourless needles.—B"E^2- sparingly soluble

needles.—B"H2PtCls : yellow pp.
Methyl-a-amido-phenyl-acetio acid CgH„KO,

i.e. 0jH5-CH(NHMe).C0jH. Formed from the

nitrile of mandelio acid CfiHj.CH:(OH).CN by
digesting with alcoholio NH^Me at 70°, and de-

composing the resulting nitrile with ECl (Tie-

mann a. Piest, B. 14, 1982). Slender needles

(from hot water). Sublimes at 274°. SI. sol.

cold water, insol. alcohol and ether.

Amide C^s.CH(NHMe).CO.NHj. [155°].

Slender needles.—B'HCl. Needles, sol. alcohol,

insol. ether.

DI-]II£THTL-AHII)0-FH£irn.-u-AMIDO-
CBESOL. Methyl derivative
[4:1] NMej.OjHj.NH.CHj.C^,,OMe [1:4]. [104°].

Formed by reducing NMe2.CsH4.N:CH.0sH4.0Me
with sodium (Steinhart, A. 241, 343). Light
green plates ; v. sol. acids, forming red solutions.

Its alcoholic solution decomposes rapidly.

DI-UDTHTI, .AHIDO-SI PHENYL-AMINE
MejN.C,Hj.NHPh. [130°]. One of the products
formed by the action of phenyl-hydrazine on
nitroso-dunethylamine in an alcoholic solution

(0. Fischer, B. 21, 2612). White needles (from

petroleum-ether), v. sol. dilute HOI, m. sol.

dilute SO4H2. Gives a blue colouration with
FeCl,. Dissolves with a red colour in nitric

acid.

Nitrosamine C^HisNaO. [116°]. Yellow
needles (from alcohol).

Tetra-methyl-di-amido-dipheuyl-amine

(NMcj-CsHJ^H. [119°]. Obtained by oxidising

a mixture of di-methyl-anUine (1 mol.) and di-

methyl-p-phenylene-diamine (1 mol.) and re-

ducing the resulting ' dimethyl-phenylene green'

(Bindscheidler, B. 16, 864). Yellowish dimetrio

tables.

Heza-methyl-tri-amido-triphenylamine.

Tri-methylo- trichloride (NMejCl.C^JjN.
Obtained by heating tri-amido-tri-phenyl-amine

hydrochloride with MeOH at 190° (Heydrich, B.
19, 758). White needles.—
(NMe,Cl.CsH,),N3PtCl,.

'

SI - METHYL - AMIBO -PHENYL BENZYL.
AMINE NMe2.0aH4.NH.CH^h. [48°]. Obtained

by reducing benzylidene-di-methyl-phenylene-

diamine [101°] with sodium-amalgam (Kohler,

A. 241, 361). TeUowish plates, v. sol. dilute

mineral acids, alcohol, ether, benzene, and
petroleum ether.

Nitrosamine NMe2.C5H,.N(N0).CH2Ph.
[128°]. Slender yellow needles, sol. alcohol.

BI-METHYL - AMIDO - BI-PHENYL. CAB.
BINOL NMe8.CsH4.CH(OH).CaH,. Di-methyl.

amido-di-phen^l-carbimol. [70°]. Formed by
reducing di-methyl-amido-benzophenone with

sodium-amalgam, or by the action of benzoic

aldehyde on di-methyl-aniline (Albrecht, B. 21,

3292). Thin white needles, insol. water, t. e.

Bol. ordinary solvents, si. sol. petroletun ether.

Bi-methyl-di-amido-di-pheuyl.carbinol

NMerC,H,.CH(OH).C,H^.NHj. [165°]. Formed
by carefnUy reducing j>-nitro-di-methyl.amido.

di-pheuyl-carbiuol with zinc-dust and HCI (Al*

brecht, B. 21, 3295). Dissolves in BOAo «ith
blue colouration. Crystallises from benzene in

needles containing benzene and melting at 142°.

Gives ofi water (1 mol.) when heated above its

melting-point. Boiling with zinc-dust and ECI
reduces it to di-methyl-diamido-di-phenyl-me-
thane [93°].

Tetra-methyl-di-amido-di-phenyl-carbinol

C„HbN,0 t.e. (NMej.C„HJjOH(OH). [96°]. Ob-
tained by reducing tetra-methyl-di-amido-benzo-
phenone in hot alcoholic solution with sodium-
amalgam (Michler a. Dupertuis, B. 9, 1899

;

Nathansohn a. Miiller, B. 22, 1879). Colourless

triclinic prisms, v. sol. alcohol, HOAc, benzene,
and ether. Its solution in HOAc is blue, the
benzene solution is colourless.

Salts.—B"HC1. Formed by passing HCI
into a solution of the base in ether. SmaU
colourless slender radially grouped needles. In
air it turns blue and deliquesces. It is dissoci.

ated by water.—^B"H2PtCl5: minute yellow
needles, v. sol. hot alcohol.—B"0bHjj(NOj)3OH :

dark-gteen crystalline mass, t. sol. hot alcohol,

si. sol. benzene, insol. ether.

Di-methylo-di-iodide B"Me^ [195°].

SmaU plates (from alcohol), si. sol. cold, v. sol.

hot, alcohol and water, insol. benzene and ether.

Tetra - methyl -di - amido-tri .phenyl.oarbinol

C,,H,,N,0 i.e. 0A-C(0H)(C.H,NMej),. [132°].

Malachite green. Benzaldehyde green.

Formation.—1. By the action of dimethyl-
aniline on benzotrichloride in presence of a
metallic chloride (Doebner, B. 11, 1238; 13,

2222).—2. By the oxidation of a slightly acid

solution of tetra-methyl-di-amido-tri-phenyl-me-
thane with MnOj or PbO^ (B. a. 0. Fischer, B.
12, 796), orwithtetra-chloro-quinone (O.Fischer,

A. 206, 130).—3. By heating di-methyl-anUine

(4 pta.) with BzCl (2 pts.) and ZnCL; (3 pts.)

(Fischer).

Preparation.— 1. From di-metbyl-aniline

(2 mols.), ZnClj (half its weight), sand, and
benzo-trichloride at 100°. The product is dis-

tUled with steam and the dye ppd. from the

aqueous residue by NaCl. The pp. is the zinc

double chloride, which may be converted by
KOH into the base. This is converted into the

oxalate which may be purified by crystaUisation

from water and then decomposed by ammonia
(Doebner, A. 217, 250)—2. By heating benzoic
aldehyde (40 g.) with dimethylanUine (100 g.) and
93 p.c. alcohol (40 g.) over a water-bath. POCl,
(65 g.) is then added gradually, and when cool

the mass is extracted with warm water and the

base ppd. with NaOH. The yield is nearly

theoretical (Nenoki, M. 9, 1148).—3. By heating
benzoic aldehyde with ZnCl, and di-methyl-

aniline, and oxidising the resulting leuco- base
with PbOj (MiUiUiauser, D. P. J. 263, 249).

ProperUes.— Nearly colourless cubes. Insol.

water. V. sol. alcohol forming a green solution.

When freshly ppd. it is v. sol. ether, but when
crystaUine it is si. sol. ether ; m. sol. CSj, ace-

tone, benzene or light petroleum.
BeacUons.—1. HClAq at 250° splits it into

dimethylanUine and di-methyl-^i-amido-benzo.

phenone.— 2. On reduction it yields leuco-

malachite green (tetra-methyl-di-amido-tri.

phenyl-methane) [101°].—3. Fuming HNO, in

HOAc formsanomorphoushe xa-nitro-derivative.

Salts.—The salts of organic acids and
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neutral salts of mineral acids are green and dye
emerald-green. They are v. sol. water, the
oxalate being m. sol. water and the picrate si.

sol. water. Concentrated mineral acids turn the
solntions orange, forming acid salts. DUuting
with water restores the green colour. In the
cold, dilate acids dissolve the base, forming a
nearly colourless solution, which turns deep
green when heated, a molecule of water being
probably split off. Thus the hydrochloride be-

comes CA.C<gJJ5J::Cl-

(CaH„N8HCl),(ZnCl,)j2aq. [o. 130"]. MalachUe
green. Thick, dark-green prisms, sol. water
(Fischer, J5. 14, 2520).—CsBHj,NjZnCljaq.—
OaHsjNjHsjSOi.—CaHjiNsPjSO^aq : lustrous

green prisms.

—

{0,^B^^.^Kfifif. Malachite
green. Large green tables, sol. water and
alcohol. — Picrates 0j,Hj,Njj0jH2(N0j)j0H.

Golden needles (from benzene), insol. water.

—

C^„N220eH2(N02),0H: golden needles.

Di-methylo-di-iodide G^^i^^^^i^-
[172°]. Formed by heating the base with Mel
and MeOH at 100° (Doebner). Green plates, si.

sol. alcohol, ether, benzene, CS„ and cold water,

V. sol. hot water. The same compound is ob-

tained by heating di-iP-amido-tri-phenyl-carbinol
with Mel and alcohol at 120° (Doebner, B. 16,

236).

Ethyl derivative
C,H,.C(0Et)(0^,NM6j),. [162°]. Prom the

base by heating with alcohol at 110° (0. Fischer,

B. 12, 1686).

Sulphonie acid Oj,H„(SOsH)N,0. Green
needles with reddish-brown lustre, t. e. sol. hot
water, forming a green solution.— NaA'.

—

MgA.'j 4aq.—CaA', 3aq.

Derivatives v. Bbomo-, Chlobo-, Nitbo-, and
OXY - TEIBA - METH^Ii -DI-AIDDO -TBI - PHENTIi - OAB-

BIKOIi.

Tetra -methyl-pp o -tri - amido - tri - phenyl •

carbinol Cg,H2,N,0 i.e.

NHj.C.H,.C(0H)(0eH,NMe2),. [191°]. Formed
by oxidation of the acetyl derivative of the leuco-

base (tetra-methyl - di -^ -amido - o-amido - tri -

phenyl -methane) with lead peroxide and dilute

HjSO, (Fischer a. Schmidt, B. 17, 1892).

GUstening prisms (from ether). The salts are

soluble in water with abluish-^een colour.

Tetra-methyl-tri-jj-amido-tri-pbenyl-carbinol

NHj.0;B[,.0H(0H)(0<,H<NMej)2. Tetra-methyl-

pararosaniUne. Obtained by oxidising the acetyl

derivative of tetra-methyl-tri-^-amido-tri-

phenyl-methane with PbOj, and boiling the re-

sulting acetyl derivative with HOI (O. Fischer a.

G. Komer, B. 16, 2904). Small crystals (from

ether).

Penta-methyl-tri-amido-tri-phenyl -carbinol

C^Ha^jO t.e. (NMe2.C;aj,0(0H).0.H,NHMe.
Methyl-violet. [130°]. Prepared by oxidising

dimethylaniline with SnOl^, with 101, with HgCl,

and KCIO3, vrith KCIO, and CuSO,, or with NaCl

and Cu(NOa)j (Lauth, B^. Chvm. app. 1861, 345

;

Poirrier a. Ohappat, Bl. [2] 6, 502 ; Hofmann,

B. 6, 357). Formed also by heating dimethyl-

aniline with OoHsSOaCl at 100° (Hassenoamp, B.

12, 1275), and, together with formic aldehyde,

by shaking hexa-methyl-tri-amido-tri-phenyl-

oarbinol with MnO, and dilute HjSOj (E. a. 0.

Fischer, B. 11, 2097). Commercial methyl-

violet may be freed from admixed hexa-methyl-

tri-amido-tri-phenyl-carbinol by boiling with

ligroin (Wichelhaus, B. 16, 2006; 19, 108).

Methyl-violet occurs in Hofmann's violet.

Properties.—Brown powder, melting under

water. Insol. water, ether, and li^oin. Its

alcoholic solution is violet. Its solution in HGl
is reddish-violet, and is ppd. by NaOH, but not

by ammonia. Beduced by ammonium sulphide

to its leuco- base. Tin and HGl reduce it, form,

ing a substance melting at 155°. BoilingEOlAq
splits it up into di-methyl-aniline and tri-methyl-

di-amido-benzophenone.
Salts.—Chloride Oj^HjjNsCl i.e.

(NMe2.C8Hj20.C8H4.NMeH01. Amorphous mass,

with green metallic lustre. Its aqueous solution

is violet, but on adding HOI it becomes first

green, then deep yellowish-brown. It dissolvea

in alcohol. Cono. HjSO^ forms a yeUow solution,

which on dilution changes through greenish-

blue to violet. It dyes silk, wool, and mordanted
cotton violet.—OsjHjjNjI : minute needles.

Picrate G„^'Sfi^(^0^,(0'B). Bronzed
needles (from alcohol).

Acetyl derivative. Acetate
(NMej.O,H4)jC.C,H<.NMeAo.OAc. [225°]. From

methyl-violet, AcjO, and NaOAo (0. Fischer a.

G. Edrner, B. 16, 2905).

Hexa-iqethyl-tri-amido - tri - phenyl - carbinol

CjsHsiNjO i.e. (NMej.OjH,)sCOH. Crystal violet.

Sexa-metjiyl-para-rosanilme. [195°].

FormaUon.—1. Together with its methylo-
iodide, by heating methyl-violet with Mel and
MeOH at 120° (Hofmann, B. 6,368).—2. By the
action of dimethylaniUne on tetra-methyl-di-

amidorbenzophenone in presence of dehydrating

agents (Eem a. Caro). In this reaction tetra-

methyl-di-amido-thio-benzophenoue may also

be used.-3. By the action of 0001,, of ClOO^Et,
or of ClCOjCCl,, in presence of ZnCl, on di-

methylanOine.—4. By condensation of tetra-

methyl-di-amido-di-phenyl carbinol with di-

methylaniline and oxidation of the resulting

leuco-base.—5. By gradually adding tetra-chloro-

quinone (1 pt.) to dimethylaniline (2 pts.), and
heating the product to 65° (Meister, Lucius, a.

Briining, B. 13, 212, 2100 ; Wichelhaus, B. 16,

2005). Perhaps the substance formed in this

case is wholly or partially the penta-methyl
compound.—6. By the action of COClj or of

OlOOjEt on dimethylaniline in presence of AlOl,

(Hofmann, B. 18, 767 ; Wichelhaus, B. 19, 109).

Properties.—Dark reddish-violet monoclinio

tables. Needles containing benzene (from benz-

ene). Insol. water, sol. ether, acetone,and ligroin,

si. sol. alcohol, V. e. sol. chloroform and benzene.

Boiling HClAq splits it up into dimethylaniline

and tetra-methyl-di-amido-benzophenone. Aque-
ous ammonium sulphide reduces it to hexa-
methyl-tri-amido-tri-phenyl-methane.

Salts.—Chloride CaHjoNjCl i.e.

(NMej.OsH,)jC<;jj«jjg*^Ql>. Hexagonal crystals,

with greenish-brown lustre (Wada, B. 18, 768.

Sol. alcohol. Forms a violet solution in water,

which on adding HOI becomes first blue, then
green, and finally yellow. NaOH gives a violet

pp. Cono. HgSO^ forms r yellow solution,
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changed on dilution through green and blue

to violet. Byes silk, wool, and mordanted
cotton bluish-violet.—C/jjHsgNaCI 8aq: crystals,

with bronze lustre.—(CjsHaDNjCljjSPtOl, : briok-

red crystalline pp., decomposed by water.

—OaHjiNsOHjIj : green crystals. At 100° it

gives ofC Mel, becoming the iodide of penta-
methyl-tri-amido-tri-phenyl-carbinol.— Picrate
C25H25Na20sH„(N02)30H : yellowish - green
prisms, with coppery lustre.

Methylo-iodide C^sHjiNsI^Mel. From
pararosaniline, Mel, and MeOH at 115° (Hof-
mann, B. 6, 365).

TETBA MEIHTL -SIAMIDO - SIFHEITYL-
CTJMYI-METHANE O^^Hj^Nj i.e.

(NMej.OsHJjCH.O„H^CsH,.' Prepared by heating
cuminic aldehyde with dimetbylaniline and
ZnCL, to 120° ; the yield is about 80 p.o. On
oxidation it gives a dye-stuff closely resembling
malachite green.

Salts.—B"H201j: white crystalline powder.
—B"(C.H2(NOj)sOH)j: green crystals, [156°],

explodes at220°.—B"H2Cl2Pt0l4: yellow crystals.

Methylo-iodide WMe^: white needles.

[220°]. SI. sol. cold, V. sol. hot, water (Zeigler,

B. 13, 786).

SI - UETHTL - AHISO - FHENYLENE DI •

PHENYL-DIKETONE NMej.CsHjfCO.OBHs)^.
[65°]. Prom dimethylaniline and BzCl at 180°.

Crystals, v. sol. alcohol and ether.

Heza - methyl - tri - amido - phenyleue - di-

phenyl-diketone OajH^pNaOj i.e.

NMe2.0^3(CO.O,H,.NMej)2. [122°]. From boil-

ing di-methyl-anlline and GOCl^ (Michler, B, 9,

716 ; Michler a. Dupertuis, B. 9, 1899). Mono-
clinic crystals; a:6:c = •587:1: -714; i8 = 126°18'.

METHYL - AMIDO PHENYL - EIHANE.
Nitroso- derivative [4:l]Et.05H,.NMe.NO.
[162°]. Formed from di-methyl-amido-phenyl-

ethane, HCl, and NaNOj (Heumann a. Wiernik,

B. 20, 2423). Needles, insol. water, si. sol. ether

and cold alcohol. Zinc and HOAc reduce it to

ethylphenyl-methyl-hydrazine, the acetyl deriva-

tive of which melts at 68°.

Bl-methyl-amido-phenyl-ethane

[4::l]Et.OsH4.NMej. [89°]. Formed, together

withhexa-methyl-tri-amido-tri-phenyl-methane,

by heating glycol (1 mol.) with dimethylaniline

(2 mols.) and ZnCl^ at 100°-120° (H. a. W.).

Needles or prisms (from alcohol), v. sol. ether,

warm alcohol, and benzene, insol. water. Its

salts are deliquescent, and its platinochloride is

unstable. Oxidising agents colour it blue.

Methylo-iodide Et.CsHj.NMejI. From
|>-amido-phenyl-ethane and Mel (Hofmann, B.

7, 527).
Tetra-methyl-di-amido-di-phenyl-ethane

C„H„Nj i.e. NMej.Cefe,.CH2.CB:5,.C„H,.NMej.

[50°]. (over 300°). Prepared by heating ethylene

bromide with dimethylaniline at 100° (Sohoop,

B. 13, 2196). Slender needles; sol. ether,

ligroin, hot wood spirit, and alcohol, insol.

water. With FeCl, it gives a green colouration,

and finally quinone. Bui it does not yield a
dye on oxidation.—B"H2l2. Sol. water and
alcohol. — Oxalate B"2B.fifi,. — Picrate
B"0„H2(N02)sOH : yellow pp., sol. hot alcohol.

Methylo-iodide CuHjiN^Mel. From di-

amido-di-phenyl-ethane, Mel, and a little KOH
at 150°-180° (Heumann a. Wiernik, B. 20, 909).

Tetra-methyl-dl-amido-tri-phenyl-ethane

C„H5.CMe(CsHj.NMej)j. This is the chief pro-

duct of the action of acetophenone on dimethyl-

aniline in presence of ZnCl^ (Doebner a. Petschoif

,

A. 242, 339). Yellow oil, v. sol. ether, benzene,
petroleum-ether, and hot alcohol. It boils above
360° with partial decomposition. It is not vola-

tile with steam.

Hexa-methyl-trl-amido-tri-phenyl-ethane

NMe2.G^i.CH2.CH(G„H4.NMej)j. [125°]. Formed
by heating CHjCLCHGl^ with dimethylaniline

and ZnGlj at 110°-120° (Heumann a. Wiernik,
B. 20, 2424). White needles, insol. water, v. si.

sol. cold, si. sol. hot, alcohol, v. sol. ether. With
FbO^ and HOAo it gives a greenish-blue colour.

. Ootp-methyl-tetra-amido-tetra-phenyl-ethane

GsjH^N, i.e. (NMe,.CsH,)jGH.GH(G.H4NMe2)j.
[90°]. (300°). Formed by heating acetylene

tetra-bromide with dimethylaniline at 100°

(Schoop, B. 13, 2199). Prisms, sol. alcohol,

ether, and benzene, insol. water. With FeClg or

CrO, it produces gninone.—B'''2H4ptCl8 : yeUow
amorphous pp.— Picrate B"G|jH2(NO^jOH

:

yellow plates, sol. hot water.

Seca-methyl - penta - amido -penta-phenyl-
ethane CjH(0jH,.NMej5. [184°]. Formed by
heating a mixture of ^methylaniline (50 g.),

chloral hydrate (20 g.), and ZnClj (10 g.) at

100° ; the yield being 10 g. (0. Fischer, B. 11,

951; A. 206, 120; Boessneck, B. 18, 1516).

Golourless needles (containing aq) (from alcohol),

V. sol. chloroform. Sol. benzene, v. si. sol.

alcohol and ether. On oxidation it gives a green-

ish-blue dyestufE.

DI-METEYL - o -AMIDO -«o- DI-PHEMYL-
ETHYL ALCOHOL NMe.,.OHPh.OHPh.OH
[110°]. From NHj.GHPh.GHPh.OH, Mel, and
EtOH (Goldschmidt a. Polonowska, B. 20, 494).

White needles.—B'jHjPtOljiaq.

DI-METHYL-AMIOO-FHENYL ETHYL DI-
THIO-CAEBOHATE EtO.CS.SG.H^NMSj. [54°].

Formed from di-methyl-j)-phenylene-diamine by
diazotising and heating the product with aqueous
potassium xanthate at 70° (Leuckhart, J. pr. [2]

41, 206). Light-yeUow crystals, insol. water,

sol. ordinary menstrua. With alcoholic potash
it gives S(0„H4NMe2)j.

TETEA-METHYL- DI-AMIDO-DI-PHENYL-
FTJEFUBYL-METHAlIEG4H30.0H(G„H,NMej)j.
[83°]. Prepared by the action of furfuraldehyde
on dimethylaniline (0. Fischer, £. 11, 950).

DI-METHYL-AMIDO-PHENYL-GLYOXYLIC
ACID 0,oH„NO,i.e.NMe2.C„H,.CO.G02H. [187°].

Obtained by saponifying its ethyl ether which is

produced by adding Cl.CO.GOjEt to dimethyl-
aniline at 100° (Michael a. Hanhardt, B. 10,

2081). Small plates or needles. Sol. water and
alcohol.—NaA' (dried at 150°). Small needles.

—BaA'a (dried at 150°). Plates.

Ethyl ether EtA'. [95°]. Yellow plateg

(from alcohol). Cannot be distilled.

TETEA-METHYL-DI-AMIDO -DI-PHENYL-
HEPIANE (NMej.C„Hj),CH.C3H„. [59-5°].

(275° at 15 mm.). Formed from dimethyl-
aniline, heptoic aldehyde (osnanthol) and ZnCl,
(Kraftt, B. 19, 2987). Crystalline solid, not
readily oxidised.—B"HjPtCl, : yellow crystallin*

pp., T. bI. sol. water and ether-alcohol.
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SI UETHTI. • AIUDO FHEKYL - IMISO-
QUINOLINE TEISAHTDSIDE THIOSTJL-
FHONIC ACID

kIh.>C8H3(NMeJ.S.S03H. Formed

by oxidising a mizture of qmnoline tetrahydride

(1 mol.) with di-metbyl-ip-pheiiylene-diamine

thio-snlphonio acid (1 mol.) by Kfirfi, (Lell-

mann a. Boye, B. 23, 1374). Small lustrous

green needles, si. sol. water. Changes after some
time to a brown powder. Zinc-dust and HGl
reduce it, and the product yields a blue dye on
oxidation.

DI-METHYL-AMIDO-PHEHyi HEXYL KE.
TOHE 0,,Hj3N0 i.e. NMerC„H,.CO.CeH„. [49°].

(190° at 20 mm.). Formed, together with the
leuco- base CjjHsjNj, by adding heptoyl chloride

to a mixture of ZnClj and dimetbylaniline

(KrafEt, B. 19, 2987; Auger, Bl. [2] 47, 44).

Colourless needles. Gives with cono. HNO, a
nitro- compound CsH,j.00.CsHa(N0J(NMe2)
[65°].

Oxim NMej.O,Hi.C(NOH).C.H„. [99°].

Colourless leaflets.

BI-HETHYL-BI-AMIDO-DI -FEENTX KE-
TONE V. Dl-METHYIi-ni-AUIDO-BENZOfHENONE.

SI-fflETHYL-AMIDO-FHENTL HEBCAF-
TAS NMe^.C^t.S3. [28°]. (260°). Obtained
by reducing tetra-methyl-di-amido-di-phenyl

sulphide with tin and ECl (Merz a. Weith, B.
19, 1575; Leuckart, J. pr. [2] 41, 207). Oil.

Dissolves in NaOHAq. Be-oxidised by air to

(NMej.CjH<)jSj [118°].—Pb(S08H,„N)j : plates.

Si-methyl-di-amido-phenyl mercaptan
C,H,jNjS i.e. CeHj(NMej)(NHj)(SH) [4:1:2].

Formed by reducing methylene red (Jacobseu,

B. 21, 3104 ; Bernthsen, A. 2S1, 1). Gives a

diazo . sulphide C5Hs(NMeJ<;g^N [78°].

FeCl, gives a blue colouration. With AcCl in

benzene it gives the hydrochloride of ethenyl-

amido - dimethylamido - phenyl mercaptan

NMej.C.H3<|^CM:e.-Zn(C,H„N,S)j.

DI-UETHYL - AUISO - SI - PHENYL - HE.
THAHE NMej.C5H,.CH2.C,H5. This is perhaps
the base, boiling at 335°, produced by heating
di-methyl-aniline benzylo-chloride in a sealed

tube at 230° (Michler, B. 10, 2079).
Si-methyl-di-amidO'di-phenyl-methane

NMej.C8H..CHj.C^4.NH2. [93°]. Formed by boil-

ing jp-nitro-di-methyl-amido-di-phenyl-oarbinol

with zinc-dust and HOI (Albrecht, B. 21, 3296).

Colourless needles, coloured bluish-violet by PbO,
or by tetra-chloro-c[uinone.

Tetra-methyI-di-2>-aiuido-di-pheiiyI-iiiethane

0„H^, i.e. CH,(C^4NMe,)2. [91°].

Formafion.—1. By heating methylene
iodide, OHC^ or CCI4 with dunethylaniline

(Hanhart, B. 12, 680; Doebner, B. 12, 810;

cf. Hanniman, B. 10, 1235).—2. By heat-

ing methylal GHj(0Me)2 (1 mol.) with di-

metbylaniline (2 mols.) in presence of ZnClu to

120° (O. Fischer, B. 12, 1689; A. 206, 117) ; or

by acting on a mixture of methylal and dimethyl-

aniline with cone. HClAq (Troger, J. pr. [2] 36,

237).

—

3. One of the products of the action of

acetophenone or of di-ethyl-ketone on dimethyl-

aniline in presence of ZnClj (Doebner a. Pet-

lohofi, A. 242, 338).—4. By heating dimethyl-

aniline with CCls.SOjCl at 100° (Miohler a. Moro,

B. 12, 1170).—5. One of the products of the

action of (a)-naphthylamine sulphonic chloride

on dimetbylaniline (Michler a. Salath^, B. 12,

1789).— 6. From CjClj, dimetbylaniline and
ZnCl^ (Heumann a. Wiernik, B. 20, 2426).—7.
One of the products of the action of zinc and
HCl on a mixture of dimetbylaniline and CS,
(Wiernik, B. 21, 3204 ; ef. Truger, /. pr. [2]

36, 241).—8. By distilling tetra-methyl-di-amido-

benzophenone (1 pt.) with zinc-dust (10 pts.)

(Nathansohn a. Miiller, B. 22, 1882).—9. A pro-

duct of the action of Ao^O on dimetbylaniline

(Eeverdin a. De la Harpe, B. 22, 1006).—10. The
chief product of the action of methyl hexyl
ketone on dimetbylaniline (Doebner a. Petschoff,

A. 242, 342).—11. By distilling tetra-methyl-

di-amido-tbio-benzophenone with zinc-dust

(Baither, B. 20, 1737).

Properties.—Four-sided tables or glistening

leaflets (from alcohol). Insol. water, si. sol.

cold, m. sol. hot, alcohol, v. sol. benzene, ether,

and CS.,. Not volatile with steam. On oxida-

tion with HOAc and MnO, it gives a fugitive

blue colour. When boiled wifih MnO^ and
H^SO, it yields quinone. Its alcoholic solution

is turned blue by boiling with tetra-ohloro-

quinone. It may be oxidised to tetra-methyl-di-
amido-benzophenone (N. a. M.). Cono. ENO,in
HOAc forms a tetra-nitro- derivative which de-
composes at 218°. With tri-nitro-benzene it

forms a compound 0„HjjNAH3(N0j)s [114°],
and with m-di-nitro-benzene a compound
(0„HaN,),C„H,(NOj)j [74°] (Van Eomburgh,
B. T. C. 7, 226).

Salts.—^B"Hjlj: sparingly soluble tables.

B"H2PtClj : yellow precipitate.—Piorate.
B",CeH,(NO,)sOH. [178°],

Methylo -iodide B"MejIj. [214°]. Tellow
plates, V. sol. hot water and alcohol, insol. ether
(D. a. P.).

Tetra - methyl . exo • pp - tri- amido - di-

phenyl - methane (NM:e2.CsH4)jOH.NHj. [135°].

Obtained by reducing the imide of tetra-methyl-
di-amido-benzophenone (auramine) with sodium-
amalgam (Grsebe, B. 20, 3265). Colourless
crystals; v. si. sol. water, m. sol. alcohol.

Gives an intense blue colouration with HOAc.
Uethyl-exo-amido-tri-phenyl-methane

02„H,sN i.e. (CsH5)3C.NHMe. [73°J. Obtained
by passing methylamine into a hot solution of

Ph,CBr in benzene (Hemilian a. Silberstein, B.
17, 745). Prisms (from ligroin). Insol. water,
V. sol. alcohol.-B'jHjPtCld 6aq.—B'^I,. Ppd. as
lustrous blue-black needles by adding iodine to

its solution in CS,.

Di-methyl-exo-amido-tri-phenyl-methane

OjiHjiN i.6. (CsH5)jCNMej. [97°]. From exo-
bromo-tri-phenyl-methane and NHMBj in benz-
ene (H. a. S.). Insol. water, t. boI. alcohol.

—

B'jHjPtClg.
Di-methyl-aniido-tri-phejiyl-methaneC„,H.,N

i.e. (CeH5),CH.C,H,NMej. [132°].

FomtaUon.—1. By heating di-phenyl-car-
binol with di-methyl-aniline and P^Oj at 150°

(0. Fischer, B. 11, 951 : 12, 1690 ; A. 206, 114).
2. By heating benzophenone chloride PhjCCL
with dimetbylaniline and ZnCl. (F. : of, Pauly!
4.187,209).

Prepcuration,. — Benzophenone (10 g.), di-

metbylaniline (13 g.), and zino chloride (10 g.)
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are heated in sealed tnbes for ten hours to 190°.

After driving over excess of dimethylaniline and
benzophenone- the residue is extracted with
ether, and after distilling this ofE the base is ro-

crystallised from alcohol (Doebner a. Fetschow,

A. 242, 342).

Fro;ge,rties.—Colourless needles; si. sol. al-

oohol, V. sol. ether and benzene. Does not give

a colouring matter on oxidation. Is a weak
base, and does not combine with HOAc.

Salts .—B'HOl.—B'jHjPtCl, : needles ; si.

sol. hot water.

Methylo • iodide Cj,HaNMeI. [186°].

Large white plates.

Tetra-methyl-di-amido-tri-phenyl-methane

CjsHjjNj i.e. (NMej.OjHJ2CH.C5H5. Leuco- base

of malachite'green. [102°] and [94°].

Formation. — 1. By heating a mixture of

benzoic aldehyde (10 pts.) and dimethylaniline

(23 pxs.) with ZnCla- The yield is 90 p.c. (0.
Fischer, B. 10, 799, 1624 ; 11, 950, 2274 ; 12,

1685 ; A. 206, 122). — 2. From benzylidene
chloride, dimethylaniline, and ZnCl,.—3. By
heating di-amido-tri-phenyl-methane with Mel
and MeOH at 130° (P.).—4. By heating its

carboxylic acid (di-methyl - aniline phthalin)

(NMe2.C5H,)2CH.C„H,.C02H with barium hy-
droxide,— S. From tetra - methyl -di-amido- tri-

phenyl-carbinol (malachite green) by jreduotion

with zinc-dust and HCl (Doebner, B. 11, 1239

;

A. 217, 256).—6. A by-product in the action of

phthalyl chloride and in that of benzoyl chloride

on dimethylaniline. — 7. By heating phenyl-
glyoxylic acid with dimethylaniline and ZnCl,
(Peter, B. 18, 539).—8. A by-product in the
action of ZnClj on a mixture of dimethylauUine
and acetophenone (Doebner a. Petschoff, A. 242,

333).

Preparation.—A mixture of benzoic aldehyde

(40 g.), dimethylaniline (100 g.), and 93 p.c.

alcohol (40 g.) is heated on a water-bath, and
POCI3 (65 g.) added slowly. Ihe product is ex-

tracted with water, the filtrate ppd. by soda and
the.pp.recrystaUised from alcohol (Nencki, M. 9,

1148).

Properties.—Crystallises from benzene in

(apparently triclinic) needles, melting at 102°,

and from alcohol in triclinia leaflets, melting at

94° (E. a. O. Fischer, B. 12, 796). Insol. water,

y. sol. ether and benzene, si. sol. petroleum. In
small quantities it can be distilled. Its salts are

oxidised by MnOj or PbOj to malachite green.

Nitric acid forms a hexa-nitro- derivative [200°].

When distilled with zinc-dust it is reduced to

aniline, dimethylaniline, and^-amido-di-phenyl-
methane (Manns, 0. C. 1888, 1363).

Salt s.—B"H2Cl2 : colourless hygroscopic

needles ; v. sol. water. Gives off HOI at 100°,

becoming B"HC1.—B"H2PtCl5 : white pp., soon
becomingyellowish-green.—The auroohloride
is a golden-yellow flocculent pp.—Pier ate
B"205H2(NOj,)30H. [220°]. Aggregations of

needles ; m. sol. water.

Di-methylo-di-iodide B"Mejl2. [218°-

222°] (F.) ; [231°] (Doebner, B. 13, 2228).

Plates, tables, or leaflets; v. sol. water. De-
composed on fusion into Mel and the base.

Tetra - methyl - ppo- tri - amido - tri -phenyl -

methane ([4:l]NMej.C5Hj2CH.CjH4NH2 [1:2].

[135°]. o-AnUdo-leuco-malacMte green. Formed
by reducing, by means of zinc-dust and HCl, the

product of the condensation of o-nitro-beniioia

aldehyde with dimethylaniline (Fischer a.

Schmidt, B. 15, 683; 17, 1891). Colourles«

crystals (containing C,H,). Gives a reddish-

brown dye-stnS on oxidation..

Acetyl derivative C,9H,3(NMe2)2(NHAo).
[186°]. Glistening crystals. Gives on oxida-

tion (NMej.05H,)j.C(OH).OeH4.NHAo.
Tetra-methyl-tri-amido-tii-phenyl-methane

Cja„N, i.e. (NMej.CsH,)jCH.05H4.NHj. [65°].

Prepared bydissolving tetra-methyl-di-j7p-amido-

di-phenyl-carbinol (20 pts.) in HClAq (12 pts. of

S.G. 1-18) and water (100 pts.), heating to 100°,

and adding aniline hydrochloride (10 pts.)

(Nathansohn a. Miiller, B. 22, 1886). Small
needles (from warm alcohol) ; v. sol. alcohol,

ether, and benzene ; insol. water. According to

analogy it should be identical with the prece-

ding body. With Mel it gives CH(OeH,.NMesI),
[172°].

Salts.—^B"HjClj: yeUowish-green crystal-

line pp., got by adding HCl to an ethereal solu-

tion of the base. Y. sol. hot alcohol, si. sol.

ether, insol. benzene.—B"ByPtCl8 : light-yellow

flocculent pp. ; v. b1. sol. water and alcohol.

—

Piorate B"0|ft(N02)jOH : light-green floc-

culent pp. ; T. sol. hot alcohol, insol. benzene
and ether.

Benzoyl derivative
(NMej..05Hj2CH.CeH4.NHBz. [128°]. Small,
slender blue plates (from warm alcohol) ; v. sol.

hot alcohol and benzene, si. sol. ether, insol.

water.

Tetra - methyl-^m - tri - amido - tri-phenyl-
methane ([4:1] ^Me^.O^,)j[iB..O,Ut.'^'Bu, [1:3].

[130°]. Prepared by reducing m-nitro-tetra-

methyl-di-amido-tri-phenyl-carbinol (E. a. O.

Fischer, B. 12, 803). Colourless prisms or

needles. Gives a green dye on oxidation.

Tetra-methyl-tri-2j-amido-tri-phenyl-methane

0j,Hj,N,t.6. ([4:1] NMej.C5HJ,CH.C5H,.NH,[l:4].
[152°]. Prepared by reducing the hydrochloride

of ^-nitro-tetra-methyl -Ai-p- amido-tri-phenyl-
methane with zinc-dust (Fischer, B. 14, 2527).

Colourless plates, si. sol. alcohol. Gives on oxi-

dation tetra-methyl-pararosamline, a reddish-

violet dye.

Acetyl derivative [108°]. Needles.

Yields on oxidation the corresponding oarbinol,

a splendid green dye (Fischer a. German, B. 16,

708).

Penta-methyl-tri -p-amido - tri -phenyl-meth-
ane C„H„Ns i.e. (NMe2.C5H0,CH.C5H,.NMeH.
[116°]. Obtained by heating penta-methyl-para-
rosaniline with alcoholic ammonium sulphide at

100° (Hofmann, B. 6, 360 ; E. a. 0. Fischer, B.
12, 799 ; Fischer a. Korner, B. 16, 2906). Large
colourless needles (from alcohol). SI. sol. hot
water, v. sol. alcohol and ether.—B"'j3HjPtCl5.

Acetyl derivative [143?].

Heza-methyl -tri -amido - tri-phenyl-methane

CjsHjiNj i.e. H0(08H4.NMej),. Sexa-methyl-
pa/raleucaniline. [173°].

Formation.—1. By treating chloral with di-

methylaniline and ZnClj (E. a. O. Fischer, B. 11,

2097). The base so prepared melted, however,
at 250°.—2. From orthoformic ether (1 pt.) and
di-methylaniline (3| pts.) at 100° (Fischer a.

Knorr, B. 17, 98).—3. By condensation of ^-di-

methyl-amido-benzaldehyde with di-methyl-ani-

line in presence of dry HCl gas or ZnCl, (Bcess-
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neck, B. 19, 366).

—

i. Prom glycol, dimethyl-
•niline, and ZnOlj at 100°-120° (Heumann a.

Wiemik, B. 20, 2421). Needles or prisms. When
oxidised with MnO, and H^SO^ it gives formic
•Idehyde and methyl violet (Fischer).

Tri-methylo-tri-iodide O^bHjjN,!, i.e.

CH(0,H,.NMe3lJ,. [185°]. Prom tetra- and
hexa-methyl - tri -p - amido - tri -phenyl-methane,
Mel, and MeOH at 100° (Hofmann a. Girard.B.
2, 448 ; Fischer, B. 12, 2344). Yellow needles
(containing aq), decomposes and becomes dark
blue on fusion. Gives (028H„Ns01s)23PtOl4 2aq.

Heza methyl -ogp (?) - tri • amido -tri-pjieny1-

methane. Tri-methylo-tri-iodide
CH(OeH,NMesI),. [172°]. Obtained by heating
the corresponding tetra-methyl-tri-amidc-tri-

phenyl-methanewith Mel (Nathansohn a.Miiller,

B. 22, 1887). Small brown needles (from warm
alcohol) ; v. sol. alcohol and hot water, almost
insol. ether and benzene.

Hexa - methyl - Ttvpp - tri amido - tri -phenyl-
methane. Tri-methylo-tri-iodide
[3:1] NMe3l.0sH,.CH{05Hi.NMe3l [l:4])j. Formed
by heating the base CjaHjjNj or the correspond-
ing 0H(0,H4.NHi,)3 with Mel and MeOH at 120°

(Fischer, B. 12, 802 ; 13, 673). Crystallises with
difSoulty, and is v. e. sol. water. Gives rise to

8PtCl«2GH(0.H<NMe,Cl),.
Beferences.—ChiiObo-, Chlobo-niteo-, and

NiTBO-, MeTBYEi-AUIDO-FHENYL-METHANEB.
TETBA-METHYI-DI-AMIDO-TEI-PHENTL-

UETHANE CABBOXYIIG ACID G„JELa^j0^i.e.
(NMej.05H<)2CH.Cja,.COjH. Di^tTvyl-cmiUne
phthalm. [200°]. Obtained by treating di-

methyl-amido-phthalide with zinc-dust and HCl
(Fischer, A. 206, 101). Formed also by treating

p-aldehydo-benzoio acid with dimethylaniline

and ZnCl; (Low, A. 231, 367). Plates (from al-

cohol), V. sol. ether, si. sol. ligroiin, m. sol.

alcohol. Cone. E2SO4 forms a bluish-violet

solution. Its zinc salt melts at 147° (L.).

— Platinoohloride CaHjsNjOjHjPtClj. —
Picrate: O^'HJSfijOs'Bi^iTiiOXOB..

TETBA-METHYL-DI-AMIDO-TEI-PHENYL-
METHANE CABBOXYLIC ALDEHYDE
OaHaNjO i.e. (NMe2.C8H4)2CH.C,H4.CHO. From
terephthalio ijdehyde, dimethylaniline, alcohol,

and ZnCl, (Low, A. 281, 881). Needles (from

chloroform). SI. sol. alcohol, m. sol. benzene, v.

sol. chloroform. Its phenylhydrazide melts at

225° ^B"HjPtCl,.
DI-METHYIi-AMIDO-PHElIYL (o).NAPH-

THYL SUIPHONE 0,»H„NS02 i.e.

NMej.CjH4.S0j.C,„H,. Formed, together with
tetra-methyl-di-amido-di-phenyl-methane, by
heating dimethylaniline (2 mols.) with the chlor-

ide of naphthalene (a)-sulphonio acid .(Michler

a. Salathfi, B. 12, 1789). Crystals, v. sol. alco-

hol and ether. Cone. HClAq at 180° splits it

up into naphthalene, HjSOj, aniline, and MeCl.

Zino and HjSO, give dimethylaniline and
naphthyl mercaptan. Fuming HNO3 gives tetra-

nitro-methyl-aniline and nitro-naphthalene sul-

phonio acid.

Di-methyl-amido-phenyl (3)-naphthyl sul-

phone. Besembles the preceding body in its

mode of preparation, properties, and decompo-

utions (M. a. S.).

DI-METHYI-p-AMIDO - PHENYL - OXAKIC
ACID 0,„H,2NA t. e. NMe2.CJH,.NH.00.C02H.

[192°]. The ethyl ether is formed by boiling di-

Vnr.. TTT-

methyl-p-phenylene-diamine with oxalic other,

and separated by solution in alcohol from the

accompanying tetra-methyl-di-amido-di-phenyl-

oxamide (Sendtner, B. 12, 530). The ether is

then saponified by alcoholic KOH. Needles

(from water) or plates (from alcohol).

Ethyl ether lEtA.'. [117°-]. YeUow plates

or needles, v. sol. warm alcohol.

DI-METHYL- AMIDO -PHENYL-OXAMIDE
CioH.jNsO, i.e. NMej.O3H4.NH.CO.CO.NHj.
[259°]. Formed by treating di-methyl-amido-

phenyl-oxamio ether with alcohoUo NHj (Sendt-

ner, B. 12, 632). Nodules (from alcohol).—
B'jHjSO,: crystals.

letra-methyl-di-amido-dl-phenyl-oxamide

NMe2.C.H4.NH.CO.CO.NH.03H4.NMej. Formed
as described under di-methyl-amido-phenyl-
oxamio acid (Sendtner). Small yellow needles,

insol. water, si. sol. boiling alcohol. Does not
melt at 270°- Diacid base, forming salts soluble

in water.
TETEA-METHYL-DI -AMIDO -DI -PHENYL

OXIDE CaHjoNjO i.e. (NMej.CjHijjO. [119°].

Formed by boUing the corresponding sulphide

(' thiodimethylaniline ') with an ammoniacal
alcoholic solution of AgNO, (Holzmann, B. 21,

2056). Stellate groups of colourless needles,

insol. water, si. sol. cold alcohol, ether, and benz-
ene. Beadily soluble in acids. Cone. HClAq
at 200° gives MeCl and aniline.—B"H2PtCla:
minute bright yellow plates, si. sol.hot alcohol.

—

Picrate. B"2C3Hj(NO,,)30H. [150°]. Small
yellow needles, si. sol. oold alcohol and benz-
ene.

Tetra -methyl - di -amido - di-phenyl - di -oxide

(NMe2.CjH4)202. Di-oxy-di-methyl-aniline.

[91°]. Obtained by adding (4 mols. of) silver

nitrate to an alcoholic solution of tetra-methyl-

di-amido-di-phenyl-di-sulphide (NMe2.CjH4)2S2

(1 mol.) treated with cone. N!^. It is also

formed by the action of Fe^Cl, upon the cone.

HCl solution of the same base. Thin silky

needles, or plates. Y. e. sol. alcohol, ether, and
benzene, sol. hot water. It dissolves in acids,

but its salts are not crystalline (Merz a. Weith,
B. 19, 1573).

TETBA - METHYL-DI-AMIDO-DI -PHENYL-
OXINDOLE CjjHjsNsO i. e.

C3H4-0(C3H4.NMe2),

I I
. Di-methyl-aniUne-

NH— CO
isatin. [234°]. Formed by heating isatin with
dimethylaniline and ZnCl^ (Baeyer a. Lazarus,

B. 18, 2642). Glistening colourless prisms. SI.

sol. ether, alcohol, and ligroiin, insol. water.

Dissolves in acids. On oxidation it gives a
splendid bluish-green dye-stuff.

DI-METHYL-AMIDO -TRI-PHENYL -PHOS-
PHINE OjoH^jNP i.e. TiWe^.C^i.¥(0^,)j.
[152°]. Formed by the action of sodium on a
mixture of chloro-benzene and NMe2.03H4PCl,
(Schenk a. Michaelis, B. 21, 1502). Colourless

crystals, v. e. sol. benzene, si. sol. alcohol and
ether. Weak base, being almost entirely ppd.
by water from its solution in HClAq.

Hexa-methyl-tri-amido-tri-pheuyl-phosphine

(NMej.OsH4)3P. [278°]. Formed by heating di-

methylaniline with PCI5 in a sealed tube (Hani-
mann, B. 9, 845). Formed also as a by-product,
in the action of PCI, on dimethylaniline in
presence of AlCl, (S. a. M.). Colourless needles,

T
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which turn blue on exposure to air. V. e. sol.

chloroform, v. sol. dilute HClAq, m. sol. hot

alcohol.

DI - METHYl - AMIDO - PHENYL PHOS -

PHINOUS ACID V. Dl-METHTL-AMIDO-BENZBNB

PHOSPHINIO ACID.

TETRA-METHYL-DI-AMIDO-DI-PHENYI-
PHTHALIDE Cj^Hj^NA *• «•

{TiiUe.^.O^B.t)fi<^^*y.CO. Dimethylanilmie-

phthaWCn. [191°]. Preparedbyheatingdimethyl-
aniline- with ZnCl, and phthalyl chloride or

phthalic anhydride (0. Fischer, B. 9, 1753 ; 10,

952 ; 12, 1691 ; A. 206, 92). Colourless pointed

crystals, insol. water, v. sol. benzene, v. si. sol.

ligroin. Reduced by zinc-dust and HOAo to

tetra-methyl-di-amido-tri-phenyl-methane car-

boxylio acid (dimethylanihne-phthalin). Potash-
fusion gives dimethylaniline, HOBz, and
phthalic acid. HNOj gives a hexa-nitro- deri-

vative which decomposes at 230°.

Salts.—B"HC1: small needles, m. sol. water.
—^B"H2Cl2 : hygroscopic crystalline mass, got

by passing HCl into the ethereal solution. Gives
off HCl (1 mol.) at 100°.—B"jHjPtClj : crystal-

line pp.—B"H2PtCljaq: prisms. — Picrate
B"2C,Hj(N02)aOH.

Methylo-iodideWUe^^. [c. 185°].

Fhthal-greeu G^i^^i^fi^- This substance,

isomeric with the preceding, is also formed in

the action of phthalyl chloride on di-methyl-

aniline in presence of ZnCl^ (Fischer). Its

hydrochloride, B"HC1, forms greenish-yellow

needles, m. sol. water. Its zinc double salt crys-

tallises in brass-yellow needles which form a

green solution in water. Zinc and HCl reduce

it to a leuoo- base CaH^N^O which crystallises

in small prisms [236°], and is easily re-oxidised

to phthal-green.

TETEA -METHYL - BI-AMXDO-PHENYL-DI-
PHEHYLEKE-OXIDE-CABBINYI, CHLOEIDE

CeH5.C<^«]^^^^^==(,j>0. Tetra-methyUosam-

ine. Formed from benzotriohloride and di-

methyl-m-amidophenol at 50°-60° (Heumann
a. Eey, B. 22, 3002). Dark-red flocoulent pp.,-

strongly fluorescent in acid or neutral solution.

H2SO4 dissolves it giving an orange-yellow colour,

becoming dark-red on addition of water. Silk

and wool are dyed in feebly acid bath rose to

bluish-red.

S alts.—B'HCl : dark-red needles with steel-

blue reflex, v. sol. water and EtOH forming solu-

tions with a splendid blue-red colour, and yellow

fluorescence.— (CjjHjsNjOC^jPtCl., : dark-red pp.
DI -METHYL -AMIDO -PHENYL-PEOPANE

C„H„N i.6. NMe2.C„H,.CHj.CHj.CH,. Di-
methyl-aimdo-propyl-bemene. (230°). From
p-bromo-di-methyl-aniline, propyl bromide, and
sodium (Claus a. Howitz, B. 17, 1827). Oil.

Methylo-iodide NMeJ.CjH^.Pr. [168°].

Tetra -methyl - di -amide -di-phenyl-propane
(NMe2.CeH4)20Me2. [83°]. From acetone (1 mol.),

dimethylaniline (2 mols.), and ZnClj (Doebner,

B. 12, 813). Long needles.

DI-METHYL - AMIDO - PHENYL-QTJINON-

. C.H/1
\N.CeH,NMej

^funol-^lue. Formed by adding quinoue chlqr-

imide to a solution of di-methyl-aniline in con-

centrated aqueous oxalic acid (Fogh, B. 21, 889).

Formed also by the action of NaOH on di.

methyl-phenylene green (Mijhlau, B. 18, 2914).

Black crystals (containing | aq.) Yields, when
treated with hot dilute HOlAq, quinone and di-

methyl-phenylene-^-diamine. May be reduced

to a leueo- base.

Sulphonic acid

SOjH.CjHa^ I , Formed by passing

^M-CeH^NMej
chlorine into amido-phenol sulphonic acid sus-

pended in water, and then adding di-methyl-

aniline (F.). Slender needles, v. si. sol. hot

alcohol, insol. cold water and ether. Its alka-

line solutions are blue. Cone. H^SO, forms a
cherry-red solution.

TETRA-METHYL-DI-AMIDO-DI-PHENYL.
SULPHIDE (NMe2.CsH,,)jS. .TModimethylani-
line. [126°]. Formed by heating dimethyl
aniline with persulphocyanic acid or SClj (Tur
sini, B. 17, 584 ; Holzmann, B. 20, 1640 ; 21.

2056; Michaelis a. Godchaux, B. 23, 654).

Light-yellow needles, si. sol. alcohol and benz ene.

Beactions.—1. Silver nitrate converts it into

(NMe.i.C|jH4)20.—2. On heating with reduced
copper (10 pts.) at 300° it yields NPhMe.

Salts.—B"HjCli,. [176°]. White mass be-

coming coloured in the air, extremely sol. water.'

— B"H.;PtCl5 2aq. — B"H,FeCy8 6aq : white
powder, m. sol. water.—B"CaH2(N02)30H.
[142°]. Yellow needles (from hot alcohol).—
B"20jaj(NOj)30H. Amorphous. [146°]. —
B'HNCS : [168°] ;

pearly plates.

Tetra-methyl-di-amido-di-phenyl-di-snlphide

(NMe2C|,H4)2Sj. Di-sulpMdo- or di-thio-di-

methyl-aiiiUne. [118°]. Fornied by adding

S2CI2, diluted with petroleum-ether, to a dilute

solution of dimethylaniline in the same solvent

(Merz a. Weith, B. 19, 1570). Formed also by
heating di-methyl-^-amido-pnenyl ethyl di-thio-

carbonate with an alcohoUc solution of aniUne
at 200° (Leuokart, /. pr. [2] 41, 208). Small
yellow needles, e. sol. CSj, more sparingly

in hot benzene, alcohol, and petroleum-ether,

nearly insol. water. Copper-powder removes
the sulphur at c. 230° forming dimethylaniline

and other products. By the action of Fe^Olj, or

of alcoholic NHj and silver nitrate, it is con-

verted into tetra-methyl-di-amido-di-phenyl-di-

oxide (NMej.C5H4)j,02. By tin and HCl, or by
sodium-amalgam, it is reduced to di-methyl-

amido-phenyl-mercaptan, which is readily re-

oxidised to the.di-Bulphide. Its salts are gummy
and amorphous, they are decomposed by water.

Tetra - methyl -tetra - amido - di-phenyl-disul-

phide (NMe2C5H3(NH2))2Sj. Formed by atmo-
spheric oxidation from di-methyl-di-amido-
phenyl mercaptan NMej.C5H3(NHj)SH (Bernth-
sen, A. 251, 1). Thick oil, sol. ether, alcohol,

and benzene. Dissolves in acids, but reppd. by
alkalis. In benzene solution it combines with
sulphur forming a persulphide [97°], apparently

Q^SjiiNgSs.
DI-METHYL-AMIDO-DI-PHENYL STTL

PHONE C3H3.S02.03H,.NMe,. [78°] (B.) ; [82°]

(M. a. M.). Formed by heating dimethylaniline
with benzene sulphonic chloride (Miohler, B. 10,

1742 ; Van Eomburgh,iJ. 2". 0. 2, 305 ; Miohlei

a. Meyer, B. 12, 1791; Hassencamp, B. 12,
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ISffS). Needles (from alcohol), insol. water, v.

e. sol. alcohol, ether, and benzene. HClkq at
180° splits it up into MeCl, aniline, and benzene.
Zino and HjSO, reduce it to phenyl meroaptan
and dimethylaniline. HNO3 gives yellow crys-
tals of tetra-nitro-methyl-aniline [127°].

METHYL-AMIDO-PHENYI-THIAZOLE
S—C(NHMe).

C,„H„N2S i.e.
I

>N. [ISS"]. From
CH:OPh /

»-bromo-acetophenone and methyl-thio-urea
(Tranmann, A. 249, 46). Yellow plates (from
ether), insol. water, m. sol. alcohol. With HClAq
at 220° it yields methylamine.

TETSA -METHYL DI-AMIDO-DI-PEENYI, -

THIENYL-METHANE CjiH^iN^S i.e.

(NMe2.CsH,)jCH.04H3S. Thiophme leuco-mala-
cMte green. [93°]. Formed by heating thio-

phenio aldehyde with dimethylaniline, ZnClj,
and a little alcohol (Peter, B. 18, 538 ; Levi, B.
20, 514). Formed also by heating dimethyl-ani-
line with thienyl-glyoxylio acid OjH3S.CO.CO2H
and ZnClj (P.). Needles, insol. water, v. sol.

alcohol and ether. The alcoholic solution turns
green in the air. MnO^and dilute HjSO^ oxidise
it to the carbinol (NMe2.CsHj2C(OH).CjH3S,
which is a dark-brown oil, sol. alcohol and ether,

and forming salts which dye a splendid yel-

lowish-green (Thiophene ^reere).—Platino-
chloride OjiHjjNiSHjPtCle. — Picrate
Cj,HjiN2S20aH2(NOj3(OH). -[c. 208°]. Yellowish-
green needles, si. sol. cold water, v. sol. alcohol.

Di-methylo-di-iodide
OjHsS.CH(OeH4.NMe3l)j. [212°]. White plates.

TETEA-METHYL -DI-AMIDO-DI-PHENYL -

THIOEEIONE V. TETEA-METHnii-DI-AMrDO-IHIO-
BBNZOPHENONB.

DI-METHYI-DI-AMIDO-PHENYL THIO-
STJLPHUBIC ACID NMe3.0eH,(NH2)S.S03H.
[193°-204°]. Obtained by adding an alkali to

a ^ p.c. solution of methylene red until the
colour is destroyed, then acidulating with HOAo
and exposing to the air. Formed also by the
action of a strong solution of SOj on di-methyl-
di-amido-phenyl mercaptan (Berrithsen, A. 251,

1). Crystals, si. sol. water and alcohol. Its
dilute aqueous solution gives a purple colour
with traces of iodine or of FeClj. The hydro-
chloride crystallises in prisms.

Reactions.— 1. A mixture of di-methyl-di-
amido-phenyl thio-sulphnrio acid with dimethyl-
anilme when oxidised by K^Cr^O, and HOAc

N.0eH3(NMeJ.
>S, an

NMe^.O.SO/
emerald-green powder (containing ^aq), and
yields NMej.0sH,.NH.CjH3(NMeJ.S.S03H on re-

duction, a body which is v. sol. hot alcohol and
acids.—2. A mixture of the thio-sulphurio acid

with aniline hydrochloride gives on oxidation

.N.C,H3(NMe2).
C,.H,3N3SA i.e. C„H/

|
>S (?) an

\nHj . o . so/
insoluble green compound decomposed by
water. Prolonged boUingwith dilute FeCl3 gives

/N(NMe3)>.
C«Hj<^

[
)>S, a blue powder with bronze

\nh ^
lustre.—3. A mixture of di-methyl-di-amido-

phenyl thigsulphupg aci^ with o-^lmdin0 yields

forms the indamine O^HX I

NTS

' on oxidation the homologous 0,jH„N,S.^O, as a
bluish-grey powder.

Tetra-methyl-di-amido-phenyl thiosulphuric

acid 0„H3(NMe2)2S:S03H. [175°- 182°]. Ob-
tained by dissolving tetra-methyl jj-phenylene

diamine (2-7 g.) in HCl (1-56 o.c. of 33 p.c.) and
adding aluminium sulphate (10 g.), and sodium
thiosulphate (6-6 g.) dissolved in water (36 c.c).

A cold solution of KjCr^Oj (25 0.0. of a 6-67 p.c.

solution) is then added, and the resulting liquid

left to stand. The precipitate which then sepa-

rates is recrystaUised from alcohol (Bernthsen,
A. 251, 60). Plates, sol. hot water and acids.

Zino and HCl reduce it to the meroaptan
C„H3(NMeJ.,SH.

TSTEA-METHYI-DI-^-AMIDO-DI-PHENYI.
THIO-UEEA 0,„HbNiS i.e. (NMej.03H,.NH)2S.
[186?]. Formed by boiling di-methyl-^-phenyl-
ene-diamine with aleohoUc CSj (Baur, B. 12,

533). White needles, insol. water and cold al-

cohol.—B"H2CLj : crystalline powder.
Acetyl derivative [71°]. White plates.

TETSA - METHYL -DI -AMIDO -DI - a) -PHE-
NYL-TOLITIC ALDEHYDE C^^HjjNjO i.e.

(NMe2.C3Hj2CH.CjH,CH0. Aldehyde of the
leuco- base of malachite green. [143°]. Obtained
by boiling an alcoholic solution of terephthalic
aldehyde ObHj(CHO)2 with di-methyl-aniline and
ZnCL, (W. Low, A. 231, 381). Prismatic needles
(from chloroform). Forms a crystalline com-
pound with NaHS03. Its phenyl hydrazide
melts at 225°.—B"HjPt0l3.

TEI -METHYL - TEX -AMIDO -DI-PHENYL-
TOLYL-CABBINOL 023H2,N30. Formed by heat-
ing rosanUine chloride (1 pt.) with Mel (2 pts.),

MeOH (8 pts.), and KOH (1 pt.) (Hofmann).
Formed also by allowing an alcoholic solution

containing rosaniline and ' iodine green ' to stand
in the cold (Girard a. Willm, Bl. [2] 25, 200).

The salt NHMe.C,H3Me.C<^«^''^™^(,jiB one

of the substances known as Hofmann's violet

(Hofmann, G. B. 54, 428; 56, 945, 1033; 57,

1131). Its absorption-spectrum has been studied
by Hartley (0. J. 51, 172).

Penta - methyl - tri - amido - di - phenyl - tolyl-

carbinol

NMe2.0,H3Me.C(OH) (C^HiNMeJ(C,HjNMeH).

The chloride NMe2.0„H3Me.O<°^J'^^^jJjg(3i

is probably the chief constituent of Hofmann's
violet obtained by heating rosaniline with MeCl.
It has a green lustre and forms a violet solution

in water. The solution is decolourised by zinc-

dust. HCl turns the solution first green, then
yellow. NaOH gives a brownish-red pp. Cone.

H2SO4 gives a brownish-yellow solution changed,

on dilution, through green to blue. It dyes wool,

silk, and mordanted cotton violet.

Hexa - methyl - tri - amido - di - phenyl - tolyl-

carbinol NMe.AHaMe.O(OH) (C^H^NMe^),, The
zino double salt of the methylo-chloride of this

body O^HjsNsCljZn or

NMe,C,H3Me.C<0g|^«|Jl^Q,^ appears to

constitute the dye known as ' iodine green,' which
is obtained by heating rosaniline with MeCl, or

by the action of MeCl on Hofmann's violet. The
??
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corresponding iodide O^jHjjNjIj aq is obtained by
heating Mel (2 pts.) with MeOH (2 pts.) and
rosauiline (1 pt.) at 100° (Hofmauu a. Girard, B.
2, 440). Tlie zinc double chloride forms a bluish-

green aqueous solution, turned reddish-yellow

by hydrochloric acid, and rendered colourless by
caustic soda. It dyes silk green. When heated
strongly in the dry state it becomes violet. Its ab-

sorption-spectrum has been studied by Hartley
(G. J. 51, 175). Iodine green may be reduced
to penta-methyl-tri-amido-di-phenyl-tolyl-meth-
ane NM:e2.CBH3Me.CH(0„H,.NMe2)(OsH^NHMe)
[173°] (0. Ksoher a. G. Korner, B. 16, 2910).
Besides the bodies here described other methyl-
ated rosanilines are doubtless formed in the
methylation of rosaniline.

DI - METHYL - AMIDO - PHENYL -p -TOLYL
SULPHONE CsH^NSO^ i.e.

[4:l]GjH,Me.S02.CsH,NMej. [95°]. From
OaH^McSOjOl and dimethylaniline (Michler a.

Meyer, B. 12, 1793). Split up by HCl at 180°
into MeCl, aniline, H2SO4, and toluene. Zinc
and H2SO4 reduce it to ^-tolyl meroaptan and
dimethylaniline.

DI - METHYL .p - AMIDO - PHENYL -TTEEA
0,H,i,N,0 i.e. NH,.C0.NH.C5H,NMe2. [179°].

From potassium oyauate and di-methyl-p-phenyl-
ene-diamine (Binder, B. 12, 536). Long needles,
sol. hot water.—^B'^H^PtClj : yellow leaflets.

Tetra-methyl-di-^-amido-di-phenyl-nrea

G^-E^-Sfl U. COCNH-CaH^NMeJ,. [262°] (B.)

;

[246°] (M. a. Z.). Obtained by heating urea with
di-methyl-^-phenylene-diamine (Binder, B. 12,

535). The same body is apparently obtained by
the action of COCl^ on di-methyl-p-phenyleue-
diamine (Michler a. Zimmermann, B. 14, 2179).— B"H2Clj: soluble crystalline powder. —
B"H2S0i : si. sol. water.—B"HiPtCl„.

METHYL-AMIDO-PHOPANE STJLPHONIC
ACID NHMe.CHj.GHMe.SO3H. [220°-22B°].
From methyl-propyleue-if'-thio-nreaand bromine-
water (Gabriel, B. 22, 2989). Colourless columns,
V. e. sol. water.

METHYL-a-AMIDO-PBOPIONIC ACID
CjHjNOj i.6. 0Ha.CH(NHMe).C02H. [260°].

From «-chloro-propionic ether and aqueous
methylamine at 180° (Lindenburg, J. pr. [2] 12,

244). Prisms. Decomposed on fusion. Tastes
sweet. Its copper salt crystallises in dark-blue
prisms.—HA'HOl. [110°]. Deliquescent prisms.
HtA-'jHjPtCls : tricKnic prisms.— HA'HNOj.
[126°]. MonooUnic prisms.

Di-methyl-a-amido-propiouic acid. Methylo-
chloride CH3.0H{NMe3Cl).002H. Formed by
treating o-chloro-propionio ether with trimethyl-
amine, saponifying the resulting ether with ba-
ryta, and adding HCl (Briihl, JB. 9, 34). Very
hygroscopic, forming (CeHnNOjO^jPtCl, crystal-
lising in roseate prisms, and CjH^NOiiAuClj
crystallising in golden needles. The correspon-
ding ^»%^<2ri^eoftheJlfe ^^^Zo- ^2/t2roa;ic2e

0H3.CH<^jjg ^0 or ' betaine ' is formed on

adding baryta to the methylo-chloride and sub-
sequently neutralising with H^SOj. It forms
extremely deliquescent crystals, and is neutral
in reaction. The iodide (C5Hi,NOj)2HI forms long
oolourless prisms, v. sol. alcohol and hot water.

DI-MEIHYL-AMIDO-PBOPYL ALCOHOL o.

Dl-UB^FHyii-OZlC-PBOFTIi-AUQn!.

Tetra-methyl-s-di-amido-isopropyl alcohol

C^igNjO i.e. (NMe2.CH2)jCH.OH. (170°-185°).

Formed from di-chloro-isopropyl alcohol (s-di-

chlorhydrin) and NMojH at 60° (Berend, B. 17,

610). Liquid, v. e. sol. water.—B"HjPtCl,

:

yellow plates.

Benzoyl derivative (NMej.CH2)2CH.0Bz;.
Forms a platino-ohloride B"H2PtC!l5 crystallising

in tables.

DI-METHYL-AMIDO-PBOFYLENE GLYCOL
Gfi^,T!{OJ.e. NMe2.CH2.CH(OH).CH,OH. (217°).

From dimethylamine and chloro-propylene
glycol (ehlorhydrin) (Both, B. 15, 1153). Thick
syrup; v. e. sol. water, alcohol, and ether.

—

B'jH^PtClj.

Methylo-chloride
NMe3Cl.CH2.CH(OH).CH2(OH). From the ehlor-

hydrin and NMea at 100° (V. Meyer, B. 2, 186 ;

Hanriot, A. Oh. [5] 17, 99). Needles, v. e. sol.

water.

—

{O^'B.iii^OJGVj^PtGl, : crystalline tables,

—

OsHijNOjAuCl,. [190°]. Orange crystals, m.
sol. alcohol.

Di-benzoyl derivative
NMe2.0H2.GH(OBz).CH2(OBz) : oU.-Picrate
B'CsH2(N02)30H. [100°J. Laminm (Both, B.
15, 1153).

DI - METHYL- (B. 2)-AMIDO - QUINOLINB
NMej.C : CH.C.CH:CH

CA(NMe,)N i.e.
| II II

. [56°].

CH:OH.C.N:CH
(0.) ; [58°] (O.). (0.335°). Prepared by boiUng
a mixture of M-di-methyl-p-phenylene-diamine
(25 pts.), glycerine (60 pts.), nitro - benzene
(15 pts.), and H^SOj (SOpts.) (La Goste, B. 16,

672). Colourless crystals. V. sol. alcohol, ether,

and benzene.
Piorate B'(0„H2(NO2)3OH) : very fine orange

needles [215°].

Methylo-iodide B'Mel : long red needles.

—(BMeClJijPtCl,.

Methylo-chloride B'MeClaq. [244°].

Long scarlet hygroscopic needles (Ostermayer,
B. 18, 596).

Methylo-chloride of the tetrahydride
NMej.OBH,„NMeCl aq : [220°], fine colourless

needles. With 101 it forms NMe2.C,H,„NMe01ICl

:

[127°], separ&ting in small yellow crystals

(Ostermayer, B. IS, 596).
TETEA- METHYL -DI - AMIDO - QDINONE

CsHjjNMeJA- [174°]. Bed tables. Formed
by dissolving ordinary quinone in aqueous di-

methyl-amine (Mylius, B. 18, 467).
DI - METHYL - AMIDO - SULPHO - BENZOIC

ACID 0„H3(NMej)(S0,H).C0iH [4:2:1]. Obtained
by heating the silver salt of amido-sulpho-
benzoic acid with Mel and MeOH at 100°

(Hedrick, Am. 9, 413). Easily soluble crystals.

—OaA".—BaEtjA",.
TETEA-METHYL-DI-AMIDO-THIOBEHZO-

PHENONE C^HjoN^S i.e. CS(CANMe2lj. [194°]
(B.) ; [202?] (G.). S. (alcohol) -072 at 18°. S.

(ether) -27 at 18°. S. (chloroform) 4-58 at 18°.

Formed by passing H^S into an aleohoHo solu-

tion of the hydrochloride of tetra-methyl-di-
amido-benzophenone imide (auramine) at 60°

(Fehrmann, B. 20, 2857 ; Baither, B. 20, 1731,

3289). Formed also by the action of OSj on
auramine (Graebe, B. 20, 3266). Obtained also

from CSCI2 and dimethylaniline. Euby-red
crystals, With blue lustre. Insol. water and
light petroleum, si. sol. other SQlvents. |ti)
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(OlutiouB in benzene and OSj are dark red with
green fluorescence.

Bew>tions.—1. Hot dilute hydroohlorio acid
gives HjS and tetra-methyl-di-amido-benzophen-
one. — 2. Water at 120° under pressure also
forms CO(C5H,NMe2)j.—3. Boiling concentrated
nitric acid forms CO(08H.,(NO2)j.NMe.NO2)2,
whence hydroxylamine hydrochloride forms
C0(C,Hj{K02)2.NMeH)j [o. 196°].—4. By heat-
ing with excess of benzyl chloride it is converted
into CCL^(C|,Hj.NMe2)j, a greyish-green powder,
decomposed by water with production of

CO(CjH4NMe2)j.— 5. Anilme hydrochloride at
150° forms phenyl-auramine NPh:C(C„H .NMe^jj
[171°]. — 6. Phenyl-hydrazine at 100° forma
.C0(CjHj.NMe2)2. Aniline at 150° also forms
this ketone.—7. Hydroxylamine gives the oxim
of tetra-methyl-di-amido-benzophenone.—8. Dis-
tillation over red-hot zinc-dust yields di-methyl-
aniline and tetra-methyl-di-amido-di-phenyl-
methane.— 9. Acetyl chloride in the OSj solution
forms C„Ho„N2SA.cCl, Avhich forms a red alco-

holic solution and a greenish-yellow solution in

benzene. It begins to decompose at 160'.

—

10. Benzoyl chloride in CSj forms a similar

compound CiiHjjN^SBzCl, which is insol. water,

but decomposed by solution in alcohol. —
11. Boiling with Ac^O and NaOAo forms
CjjHjjNjSOj, a dark-grey powder.—12. Methyl
iodide appears to give CuH^oNjSMel, which
forms green plates with coppery lustre, decom-
poses at 108°, and yields a deep bluish-green

aqueous solution with red fluorescence. It dyes
silk green.—13. CSCl^ acting on its CSj solution

forms a black powder, probably CuHjjNjSCSOlj.
In chloroform solution, CSOlj forms white crusts

of CCl,(C„H^NMe2)2CHCl,.
METHYL-AMISO-THYMOQUINONi:

C.iHijNO., i.e. 03H,.CeHMe(NHMe)O2. [74°].

From' methylamine and thymoquinone in alco-

holic solution (Zincke, B. 14, 97). Dark-violet

laminiE (from very dilute alcohol). Volatile

with steam. M. sol. water, y. e. sol. alcohol.

The solutions are deep violet. AlcohoUo HCl
converts it into methylamine and oxythymo-
qiiinone.

Si-methyl-amido-thymoqnlnone CjjHpNOj
i.e. CgH,.CaHM6(NMe2)02. Prepared by mixing
dimethylamine with thymoquinone in alcoholic

solution (Schulz, B. 16, 899). Dark-ooloured
oil. Volatile with steam. . Split up by heating
with dilute HCl into oxythymoquinone and di-

methylamine.
Si-methyl-di-amido-thymaqninone

C,ja,5NjOj i.e. C3H,.0.Me{NHMe)A. [203°].

Formed, together with methyl-amido-thymo-
quinone, by treating a cold concentrated alco-

holic solution of thymoquinone with methyl-

amine (Zincke). Formed also by the action of

methylamine on di-bromo-thymoquinone. Long
reddish-violet needles (from alcohol). Decom-
posed by KOH or H^SOj in alcoholic solution

into methylamine and di-oxy-thymoquinone.
METHYL-AMIDO-TOLTJEHE v. Methtl-

TOLtJIDINB.

Methyl-di-amido-toluene «. Methyl-toltl-

EHE-DIAMINB.
Methyl-tri-amido-toluene OgHjaNj i.e.

C,ftMe(NHj)j(NHMe). The hydrochloride

B"B[jCljaq is prepared by reducing the nitra-

mine of di-nitro-methyl-o-toluidine with tin and

HCl (Van Bomburgh, B. T. C. 3, 400). It forms
small crystals.

Si-methyl-amido-tolnene sulphonio acid

0„H„NSO, i.e. NMej.CjHjMe.SOaH [2:1:4?].

Formed by heating di-methyl-o-toluidine (1 pt.)

with HjSO, (4 pts.) at 180° to 210° (Miohler a.

Sampaio, B. 14, 2168). Large glittering prisms
(from water) ; insol. alcohol, v. sol. hot water.

—

CaA'j (dried at 130°). Nodules.—BaA'j (dried all

130°). LaminsB ; v. sol. hot water. — ZnA',:
needles.

TETBA-METHYL-DI-AMIDO-DITOLYI
NMe2.CsH3Me.CsH3Me.NMe2. Tetra - methyl-
toUdme. [80°]. Formed by oxidising di-

methyl-o-toluidine with MnOj and dilute HjSOj.
Formed also by methylation of di-amido-ditolyl

(Miohler a. Sampaio, B. 14, 2170). White
plates ; sol. ether and hot alcohol, insol. water.

—B"H^Cl2 : white needles.—B"H2PtCl, : yellow
crystalline pp.

letra-methyl-di-amido-ditolyl OuHj^N^ i.e.

NMe2.OsH3Me.CeH3Me.NMe2.
_

[190°]. Formed
in small quantity by heating dimethyl-o-toluidine

with HaSO^ (M. a. S.). Long needles; sol. hot
alcohol; ligroiu, and ether, insol. water. Gives
a green colouration with Fe^Clg and yellow colour

with CrOj.
Tetra-methyl-di-amido-ditolyl (?) C,8Hj4N2i.e.

NMe2.CsH3Me.CsH3Me.NMe2. [57°]. Prepared
by heating dimethyl-^-toluidme with HjSO,
(Miohler a. Pattinson, B. 14, 2167). White
needles; sol. alcohol and ether, insol. water.
—B"H2Cl2PtCl4.

SI - UETHYL - AMIOO - TOLYI BUTAKE
C,3H2,N i.e. C,H9.CsHaMe.NMe2. [251°]. From
amido-tolyl-butane and Mel (Effront, B. 17,

2339).—B'jHjPtCls.
BI- METHYL -AMIDO-TOLYL HETHYI.

KETONE C„H,sNO i.e.

[l:2:5]CsH3(CH3)(NMe2).CO.CH3. [96°]. Flat

yellowish prisms ; e. sol. alcohol, ether, and hot
water, nearly insol. petroleum-ether. Formed
by methylation of amido-tolyl methyl ketone
(Klingel, B. 18, 2699).

METHYI-o-AMIDO-ra-VALEEIC ACID
CsH.jNOj i.e. CH3.CH2.CH2.CH(NHMe).C02H.
Obtained by heating butyric aldehyde with cone,

aqueous HOy, adding methylamine, and heating

again. The nitrile then separates as an oil,

which is hydrolysed by prolonged boiling with
dilute HCLiq (Menozzi a. Belloni, G. 17, 116).

Long glistening needles (containing aq) ; decom-
posed partially at 110° with formation of a sub-

limate.

Salts.—CuA'j 2aq: blue prisms.—HA'HNO,:
prisms, v. sol. water.

Ilethyl-a-amido-isoTaleric acid OgHisNO, i.e.

(CHa)2CH.CH(NHMe).C02H. Formed by boiling

a-bromo -isovaleric acid vrith aqueous methyl-

amine (DuvilUer, G. B. 88, 425 ; A. Oh. [5] 21.

434). White crystalline powder; v. e. sol. water,

m. sol. hot alcohol, insol. ether. Neutral in re-

action. With cyanamide it forms a creatinin

C^jsNjO, crystallising in slender needles, v.

sol. boiling alcohol (Duvillier, O. B. 95, 456).—
HA'HCl. Crystallises with difficulty. —
HjA'jHjSO, : prisms ; v. sol. water. —
HA'HAuCl^aq: short trimetrio prisms. The
copper salt forms an intense blue solution.

Si - methyl - a - amide - isovaleric acid,

Methylo-iodide of the methyl eth»r.
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P!r.CH(NMesI).C0jM6. Formed by heating Mel
{i pts.) with zinc amido-valerate (1 pt.) and ZnO
(1 pt.) at 110° for 16 hrs. (Duvillier, C. B. 110,

640). Yields {?r.0H{NMesCl).C02H}jPt01j4aq
and ?r.CH(NMesCl).00jHAu01j.

METHYLAMIHE CNHj i.e. CHj.NHj. Mol.

w. 31. (-6°) (Hofmann, B. 22, 701). S.a. -153
•699. H.F.p. 9,540. H.F.v. 8,380 (Thomsen, T/j.).

H.C. 256,900 (Miiller, Bl. [2] 44, 609). Heat of

neutralisatUm by HCl : 25,900 (Mfiller, A. Oh.

[6] 15, 531). S. (gas) 1150 at 12-5° ; 950 at 25°.

Occurrence.—1. In bone oil (Anderson, A. 80,

44).—2. In Mercturialis annua and M. perennis
(Schmidt, B. 10, 2226; 4.193,73; c/. Eeiohardt,

Z. 1868, 734).—8. In herring-brine (Booklisoh, B.
18, 1922).—4. In crude wood spirit (G. Williams,

Ohem. Gaz. 1853, 409 ; Commaille, J. 1873, 686

;

Vincent, O. B. 77, 898).—5. In the product of the

distillation of beet-root molasses (Duvillier a.

Buisine, 4. Oh. [5] 23, 317).—6. In the 'yolk'

or ' stimt ' of sheep. When an aqueous extract

of this substance is allowed to stand for some
time,and is then boiled, itgives off 4 pts. of NH^Me
for 95 pts. of NH, and 1 pt. of NMe^ (Buisine,

0. B. 104, 1292).

FormaUo7i.—l. Discovered by Wurtz, who
obtained it by distilling methyl cyanate (or

cyanurate) with potash (C. B. 28, 223, 323;
A. Oh. [3] 30, 443).— 2. By decomposing methyl-
Urea with potash (Wurtz).—3. In small quantity,

together with NHMe, and NMOs, by heating
ammonia with Mel (Hofmann, A. 79, 19).

Formed also by heating the methyl ethers of

other inorganic acids with ammonia.—4. By
heating wood spirit with ammonium chloride or

iodide at 300° (Berthelot, J. 1852, 551 ; Girard,

Bl. [2] 24, 121 ; cf. Weith, B. 8, 458). By heat-

ing methyl alcohol (3 pts.) with NH4CI (2 pts.)

and HCl (1 pt.) at 207° for 30 hours Dusart a.

Bardy converted one-third of the NH3 into

NHjMe (0. B. 74, 188)—5. By heating methyl
alcohol with ammoniacal ZnCL, (Gasiorowsky,

B. 17, 639).^6. By heating morphine or codeine

with KOH (Wertheim, A. 73, 210 ; Anderson, A.

77, 374).—7. By distilling glyoocoU with BaO
(Cahouis, A. 109, 28).—8. By the action of

chlorine on theobromine or caffeine (Eochleder

a. Hlasiwetz, J. 1850, 434, 437).—9. In small
quantity by reducing HOy with zinc and dilute

HjSOj (Mendius, A. 121, 129).— 10. By passing

a mixture of HCy and hydrogen over platinum-
black at 110° (Debus, A. 128, 200).—11. By re-

ducing nitro-meihane with iron filings and dilute

HOAc (Preibiseh, /. pr. [2] 7, 480).—12. By
digesting di-methyl-uric acid with HClAq for

several hours at 170° (Hill a. Mabery, Am. 2,

310).

Preparation.—1. By distilling methyl cyan-
urate with aqueous KOH (Wurtz). The distillate

is received in dilute HCl, and the methylamine
hydrochloride dried and distilled with quicklime.

2. A mixture of acetamide (1 mol.) and bromine
(1 mol.) is treated in the cold with a 10 p.c.

solution of KOH till nearly decolourised. The
solution of metbyl-bromo-amide thus obtained
is then run in a slow stream into a 30 p.c. solu-

tion of 3 mols. of KOH heated to 60°-70° and
digested for 10 or 15 mins. till decolourised.

The solution is then boiled and the methylamine
received in HCl; the yield is 87 p.c. of the
theoretical (Hofmann, B. 15, 765 ; 18, 2741).—

3. Methyl nitrate (1 mol.) is heated in dosed
vessels at 100° with a solution of ammonia
(1 mol.) in wood spirit. Besides the nitrate of

mono-methyl-amine there is formed tetra-methyl
ammonium nitrate together with smallquantities

of di- and tri-methylamine nitrates. At the end
of the reaction the product is neutralised with
sulphuric acid, heated to evaporate off the
alcohol, and the residue decomposed by potash,

and the bases received in hydrochloric acid.

The hydrochlorides are treated with absolute

alcohol to remove the ammonium chloride, and
again decomposed, the bases being received in

sulphuric acid. The sulphates are then treated

with absolute alcohol in which mono-methyl-
amine sulphate is insoluble. To remove the last

traces of impurities the insoluble sulphate is

again decomposed and converted into di-methyl-

oxamide, which yields on decomposition pure
mono-methyl-amine (DuviUiera. Buisine, 4. Ch.

[5] 23, 322 ; cf. Juncadella, 0. B. 48, 342).—4.
By the action of tin and HCl on chloropicrin

(Wallach, A. 184, 51 ; cf. Geisse, A. 109, 282).—
5. By heating dry ammonium methyl-sulphate
at 300° and distilling the product with potash
(Milner Morrison, Pr. E. 10, 275).

Properties.—Colourless gas with strong am-
moniacal odour. Not solid at — 75°. Turns red
litmus blue. Fumes strongly vrith HCl. Bapidly
absorbed by water and by charcoal. Of all

known gases it is the most soluble in water.

Burns in air with livid yellowish flame (differ-

ence from NH3). The aqueous solution of

methylamine is extremely caustic, and gives ofi

the gas when boiled. It ppts. metallic salts, for

the most part in the same manner as ammonia.
Zinc hydroxide is, however, soluble in a large

excess of methylamine. With cupric salts it

gives a bluish-white pp. dissolving in excess and
forming a deep-blue solution. With salts of Cd,
Ni, and Co it forms pps. insoluble in excess

(difference from KH3). It ppts. lead nitrate but
not lead acetate. With mercurous nitrate it

gives a black pp. ; with HgCLj a white pp. ; with
AgNOj it gives a pp. of Ag^O soluble in excess.

It dissolves AgOl. With chloride of gold it gives

a brownish-yellow pp., soluble in excess. Platinio

chloride gives a yellow crystalline pp.
Beactions.— 1. Passage through a red-hot

tube converts it into hydrogen, CH„ ammonia,
and HCy. No acetylene, benzene, or C^H, is

formed (MuUer, Bl. [2] 45, 438). When an
aqueous solution of methylamine is set on fire,

HCy is found in the residue (Tollens, Z. [2] 2,

516).—2. Heated 2!oiassmm forms hydrogen and
KCy.—3. Cyanogen chloride forms methyl-cyan-
amide (Cahours a. Cloez, C B. 38, 354).^4.
Iodine forms MeNI,.—5. CO, forms methylamine
methyl-carbamate.—6. According to Berthelot,

heating with saturated HIAq yields ammonia
and CH,.—7. COClj yields NHMe.OOCl [90°].—
8. Liquid MeCl, under pressure, forms NMejOl
and NMeHgCl (Vincent a. Chappuis, O. B. 102,

436).—9. MeBr (Imol.) in MeOH at 100° forms,
chiefly, NMCjBr. In like manner Mel forms
NMeJ (Duvillier a. Buisine, 0. B. 90, 1426).—
10. Benzoic aldehyde added to aqueous NMeH,
forms PhCH:NMe, an oil (o. 180°) which yields

benzyl-methylamine (185°) on reduction (Zaun-
schirm, A. 245, 281).—11. o-Oxy-benzoic alde-

hyde forms OsHjNO (229°) (Deimstedta. Zimmer-
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manu, B.21, 1S53).—12. ' Dicijanamidobenzoyl'
{cf. vol. i. p 155) forms small needles of

C,oH,„N,0 (Grless, B. 18, 2420).—13. Diaso-
beiizene chloride added to a oool 33 p.o. solution
of methylamine forms MeN(N2Ph)2 [113°] -whioli

crystallises in yellow needles, v. sol. ether, m.
sol. alcohol. It is reduced by Zn and HOAo to
methylamine and phenylhydrazine. Boiling
dilute HjSO, gives nitrogen, aniline, MeOH,
phenol, and some PhN^OaH^NHj (Goldsohinidt
a. Badl, B. 22, 934). — 14. o-Diaso-amsole
chloride forms yellow needles of the compound
MeN(N,j.GBH^OMe)j [141°] (G. a. B.).—15. p-Di-
aao-amisole chloride forms MeN(N2CoH.,OMe)2
[112°] (G. a. B.).—16. p-Diazo-toluene chloride
forms MeNINjCjHjMe), [147°].

Salts .—^B'HOl. Large deliquescent lamina
(from wa,ter), may be sublimed. Sol. alcohol, iu-

sol. CHClj.—^B'HAuCl, aq. Trimetrio crystals

(Topsoe, J. 1883, 618).—E'EAuClj. Mouoclinio
(T.). — B'jHjPtCle. Golden hexagonal scales

(Ludeoke, J. 1880, 511). S. 2 at 14°. Insol.

alcohol, not decomposed by boiling water (De
Coninok, Bl. [2] 45, 131).—B'^HjCl^PtBr,. Scar-

let crystals (Maly a. Hinterberger, M. 3, 89).

—

B'jPtCl,. Insoluble green powder.—B'lPtCl^.
V. e. sol. water.

—

B'JB^Olg. Small hexagonal
brownish-black plates (Vincent, Bl. [2] 43, 154).

—B'gHsRhjClH (Vincent, C. R. 101, 322).—
B';H^g01,. Monoclinic crystals, v. sol. water.

—B'HHgCl,. Ehombohedral crystals (T.).—
B'jBLjOaCl,. Trimetric crystals.—B'jH^PdGl,.—
B'iUir. LargedeUquescent plates (from alcohol),

V. sol. water and alcohol.—B'HI.—B'sHjIsSBilj.
Scarlet pp. (Kraut, A. 210, 312).—B',H3la2Bil3.
Crystalline pp. (K.).—B'HNOs. Elongated tri-

metric prisms. Deliquescent, v. sol. water, si.

sol. cold alcohol. [100°] (Franohimont, B. T. C.
2, 338).—B'jHjSO,. Deliquescent needles, insol.

alcohol.—B^HMeSOj. Crystals, v. e. sol. water
(Claesson a. Lundvall, B. 13, 1701).—B'HVOa
(Bailey, C. J. 45, 692).—E'EVO, Jaq. Colourless

acicular crystals (Ditte, O. B. 104, 1844).—
B'j(H20)(V20s)z4aq. TeUow powder (D.).—
B'4(HjO)2(V.,05)8 3aq (B.).—B'jHjCO,. Formed,
together with methyl-oarbamic acidNMeH.COjH,
by decomposing CaCOj with methylamine hydro-
chloride. Deposited in crystals from the liquid

distillate.— B'^Hfifif. Prisms, v. sol. water,

insol. alcohol.—^Benzene sulphonate [147°]

(Norton a. Westenhoff, Am. 10, 129).—Valerate
NHjMe2CMe3COjH 7 [81°]. (175°). From
NHjMe and tri-methyl-acetio acid at 150°

(Franchimont a. Klobbie, B. T. 0. 6, 234).

Acetyl derivative OsHjNO i.e. NMeAoH.
Methyl-acetandde. [28°]. (206°). From EtOAc
and aqueous methylamine at 150° (Hofmann, B.
14, 2725). — NMeAcHHNO,. [58°]. Large
hygroscopic crystals (Franchimont, E. T. C. 2,

341).

Di-acetyl derivative C5H5NO2 i.e.

NMeAoj. (192°). A product of the action of

A02O on methyl-aoetyl-urea (H.). Liquid, miscible

with water. Split up by HCl into methylamine
and acetic acid.

Tri-chloro-acetyl derivative
CCl,.CO.NHMe. [106°]. From GOlaCOjEt and

aqueous methylamine (Franchimont a. Klobbie,

B. T. 0. 6, 234). White crystals, si. sol. water

and ether. Slowly attacked by pure HNOj, which

gives off NjO.

Valeryl derivative CMe3.CO.NHMe.
[91°]. (204°). V.D. 3-98. From MeaO.COOl
and NHjMe. Methylamine and MegCCO^Me
yield only (Me8C.C02H)2NH2Me. V. sol. water

and alcohol (F. a. K.). Pure HNOa gives oft

NjO.
Heptoyl derivative OjH,j.CO.NHMe.

[9°]. (266°). S.G. i£ -895. Thick liquid (F.

a. K.).

Benzoyl derivative CjHj.OO.NHMe.
[78°]. Crystallises from alcohol (Eomburgh,
B. T. G. 4, 388).

o-Amido-benzoyl derivative
0„Hj(NH2).C0.NHMe. [80°]. From isatoio

acid and methylamine solution (Weddige, J. pr.

[2] 36, 150). Thick prisms (from benzene), v.

e. sol. alcohol and ether, sol. hot water. Ac^O
gives C„H,(NHAc).CO.NHMe [172°]. BzCl forms
CaHj(NHBz).CO.NHMe [181°] (Korner, J. yr- [2]

36, 159).

Other alkoyl derivatives are described

under the acids from which they are derived.

Methyl-di-chloro-amine CHs.NClj. (60° un-
cor.). Pungent yellow liquid (Kohler, B. 12,

770).
Methyl-di-bromo-amine CHa.NBrj. Formed

by the action of bromine and potash on methyl-
amine hydrochloride (Hofmann, B. 16, 767).

Extremely pungent liquid. Slowly converted
into methylamine by HCl.

Methyl-di-iodo-amineCHj.NIj. Formed by the
action of iodine on aqueousmethylamine (Wurtz,
A. Oh. [3] 30, 455). Prepared by adding iodine

(1 g.) and water (50 g.) to methylamine hydrochlor'
ide, and then adding aqueous NaOH (Easchig,4.

230, 221). Brownish-red pp. ; quickly becoming
brick-red. Completely soluble in aqueous HCl,
soon decomposing into methylamine and ICl.

Ammonia forms NMeH, and NHI^. Cold potash
dissolves it, forming methylamine, KlOa, and KI.

Methyl-nltro-amine CH3.NH.NOj. [38°].

Obtained by treating methyl chloroformate with
methylamine, nitrating the resulting methyl
methyl-carbamate CH3NH.CO.OMe, and boiling

the product with ammonia (Franchimont a.

Klobbie, B. T. 0. 7, 354 ; 8, 297). Formed also

by decomposing NOu.NMe.CO.CO.NMe.NOj with

aqueous ammonia. Colourless needles, sol. alco-

hol. Strongly acid in reaction. Converted by
KOH and Mel into crystalline MejN.NOj.—
KMeN.NOj, Slender needles, sol. alcohol and
water.

Dimethylamine C^HiN i.e. (CH3)2NH. Mol.

w. 45. (7-2°) (Hofmann, B. 22, 702). S.G. ^^
•687. S.V. 152-4 (Eamsay). H.F.p. 12,720 (Thom-
sen) ; 3,500 (Muller, Bl. [2] 44, 609). H.F.v. 10,980

(Thomsen, Th.). H.O. 42,600 (M.). Heat of

neutralisation (by HCl) : 23,980 (Miiller, A. Oh.

[6] 15, 531).

Occurrence.—In herring-brine (Boeklisch, B.

18, 1924).

Formation.—1. One of the products of the

action of Mel on ammonia (Hofmann).—2. A
mixture of mono-, di-, and tri- methyl-amine is

obtained by heating methyl alcohol vrith ammo-
niaoal ZnCl^ at 200°-220° (Merz a. Gasiorowski,

B. 17, 639).—3. In small quantity by heating

the sulphite of aldehyde-ammonia in a sealed

tube, or by distilling it with lime (Petersen, A->

102, 317).



iho Methylamine.

Preparation.—1. The mixture of iodides ob-

tained by heating ammonia with Mel is distilled

with potash, and the evolved bases dried by KOH
and condensed by a freezing mixture, the bases

NMe,, NMejH, and NMeHj being, separated by
means of oxalic ether (Hofmaun, Pr. 12, 380).

—

2. The bases obtained from MeBr and NH, are

treated with nitrous acid, and the dimethyl-
nitrosamine decomposed by HCl and distilled

over sodium (Hofmaun).—3. Nitroso-dimethyl-
aniline hydrochloride (2 pts.) is boiled with water

(90 pts.) and aqueous NaOH (10 pts. of S.G.

1-25) (Baeyer a. Caro, B. 7, 964 ; 8, 616).

Properties.—'Highly alkaline liquid or gas.

Has not been solidified. If to an alcoholic solu-

tion of the base picryl chloride C8H2(N02)3C1 be
added, and then HjSO, followed by water, there
is formed a characteristic yellow pp. of tri-nitro-

di-methyl-aniline (VanIlomburgh,jB. T. 0. 2,106).

Beactions.—1. MeCl forms only NMe^Ol and
NMejHHCl (Vincent a. Chappuis, G. B. 102,

436).—2. SOjClj forms oily NMe^-SOjOl (183°-
187°) and SOj(NMe2)2 (Behrend, B. 14, 1810).—
3. Cyamarmde heated with NHMe^at 110° forms
di-methyl-guanidine (Tatarinofi, G. B. 89, 608).

4. p-DiazotoT/ueme chloride forms NMe^.NjOjH,
[46°] (Goldsohmidt a. Badl, B. 22, 935).

Salts.—B'HCl. V. sol. chloroform (differ-

ence from NH4OI and NMeHjCl (Behrend, B. 15,

1611; A. 222, 119).—B'HAuCl,. Monoolinic
needles.— B'jHjPtClj. Trimetric needles. —
B'jHjIrCl,. Trimetric octahedra; a\b:e
= l-969:l:l-954 (Vincent, Bl. [2] 43, 154).—
B'jBhjClij 3aq. Large dark garnet-red prisms
(Vincent, Bl. [2] 44, 513; 0. B. 101, 322).—
B'jHjHgClj. Monoolinic crystals (Topsoe, J.

1883, 618).—B'HHgjCls. Monoolinic crystals

(T.). — B'jHj,Hg5Cl,j. Triolinic crystals. —
B'jHjSnOla. Trimetric tables (Hjortdahl, J.

1882, 474).—B',K,CuCls.—B'jHjCuCl,. Crystals.

—B'HCuCls. Monoolinic crystals (T.).—B'HBr.
—B'jHjPtBre. Trimetric needles.—B'sHjIsSBil,.
—B'sH,l32BiI, (Kraut, A. 210, 314).—B'HNO,.
[74°]. Long hygroscopic needles or prisms. V.
sol. alcohol (Pranchimont, B. T. G. 2, 338; 3,

229). Decomposed by heat, yielding nitrogen,

COj, and dimethylamine (Bomburgh, B. T. G. 5,

246).—B'HVOj (BaUey, G. S. 45, 693).—
B'4(HjO)2(V205)a4aq.—Benzene sulphonate
[110°] (Norton, Am. 10,129).—^i-Toluene sul-
phonate [78°] (N.).

Acetylderivative NMCjAo. (166°). S.Ot.

£2 -941. From dimethylamine and AoOl dissolved
in ether (Franchimont, B. T. G. 2, 121, 342).

Colourless liquid. Fuming HNO3 forms in the
cold NMe^-NOj [57°].

Tri-chl'oro-acetyl derivative
COl3.CO.NMej. [104°] (C). S.G. iH;441 (F. a.

K.). From COl3.CO.CCl3 and NMe3 (Oloez, A. Gh.
[6] 9, 145).

Septoyl derivative CjHu.CO.NMej.
(243°). S.G. 15 -894. Solidifies below -10°
(Franchimont a. Klobbie, B. T. G. 6, 249). With
HNO3 it gives di-methyl-nitro-amine.

Valeryl derivative CMcj.CO.NMej.
(185°). S.G. ii -912. Liquid, v. sol. water. Not
solidified at -17°- HNO. (S.G. 1-52) forms
NMej.N02.

Benzoyl derivative C3H5.OO.NMej.
[42°]. (256° uncor.). Crystals, v. sol. water.
Split up by aqueous HCl at 200° into HOBz and

HNMej (Kallmann, S. 9, 846). Cono. HNO,
gives O3Hj(NO2).00.NMe2 (Bomburgh, B. T. G.

4, 385). With OOOlj it forms deliquescent crys-

tals of C^5.CClj.NMe2 [36°] decomposed by
water into HCl and C3Hs.OO.NMej.

Si-methyl-iodo-amine NMCjI. From di-

methylamine, iodine, and NaOH. Pale-yellow

pp., which rapidly decomposes (Baschig, A. 230,
223).

Dimethylnitrosamine NMSjNO (148° at

725 mm.). Formed by treating an aqueous solu-

tion of dimethylamine hydrochloride with potas-

sium nitrite (B. Fischer, B. 8, 1587 ; Benouf, B.
13,2169). Yellow oil. Volatile with steam. Be-
duced by zinc-dust and HOAo to di-methyl-
hydrazine. Decomposed by boiling HOI into

NMCjH and nitrous acid.—^B'HCl : white needles,
decomposed by water or alcohol.

Di-methyl-nitro-amine NMej.NOj. [57°].

From NMojAc and HNOj (Franchimont). Large
crystals.

Si-methyl-amine-tri-bromide MejNBr3 2aq or

H^ N ^JoH) * ^""^^^i "^ * yellow pp., on

adding an excess of bromine-water to a cold solu-

tion of dimethylamine—2Me2NH-H4Br + 2HjO
= OjH,„NBrsOjH-MejNHjBr. Yellow powder. Sol.

alcohol and ether, v. si. sol. water. It is very un-
stable : on keeping over-nigHt in a closed vessel

it liquefies to a brown fluid containing free

bromine; but under water it can be kept for

several days. Alkalis and acids decompose it at

once ; thus HCl gives dimethylamine hydrochlor-
ide according to the equation CjH,„Br3N0j + 2HC1
= MejNH,HCl + 3Br-H 01 + 2HjO (Easohig, B. 18,

2249).

Trimethylamine CjHbN i.e. NMej. Mol. w.

59. (3-5°). S.G.^^=-662(Hofmann,B.22,703).
H.F.p. 15,870 (Thomsen, Th.) ; 14900 (MiUler, Bl.

[2] 44, 609). H.F.V. 13550. H.O. 577,600 (M.).

Heat of neutralisation (by HOI) 17,900 (Muller,

A. Gh. [6] 15, 531),

Occurrence.— In herring-brine (Hofmann,
0. J. 5, 288 ; cf. Wertheim, J. 1851, 480). In
the flowers of Gratcsgus oxyacantha (Wioke, A.
91, 121), O. monogyna, Pyrus aucuparia, and P.
communis (Wittstein, J. 1854, 479). In the
stinking goosefoot {Ghenopodium vulearia) (Des-
saignes, J. 1851, 481) ; in Arnica montana
(Hesse, J. 1864, 458).; and in the seeds of the
beech (Brandl a. Eakowiecki, J. 1864, 607).

It also occurs in Mercv/rialis annua (E. Schmidt,
B. 10, 2226). In human urine (Dessaignes, A.
100, 218), and in calves' blood which has stood
12 hours (Dessaignes, J. Ph. [3] 32, 43). In
ergot of rye (Walz, /. 1852, 552 ; Blthansen, B^.
ehim,.pwr. 1863, 420; ef. Brieger, Bi. 11, 184).

In small quantity in guano (Hesse, J. 1857,
402). In bone oil (Anderson, A. 80, 51).

According to Ludwig (.^.4,96) it occurs in small
quantity in several Austrian and Hungarian
wines. In the product of the destructive distil-

lation of putrid brain (Selmi, Q. 6, 468) and of

beet-root molasses (Vincent, 0. B. 84, 1189 ; 85,

667 ; J. Ph. [4] 30, 132 ; Eoseoe, G. N. 39, 107).
In the putrefaction of yeast (A. MiiUer, J. 1857,
402) and of wheat dough (Sullivan, J. 1858, 231).
In most of the cases here mentioned the tri-

methylamine is probably obtained from betaiue,
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nearine, or lecithin, either by putrefactive do-
•oznposition or in the chemical treatment.

PormaUon.—1. Together with NMeHj and
NMe^ by the action of ammonia on Mel, and
separated by treatment with oxalic ether, with
vhioh it does not react (Hofmann, G. J. 4, 304).

2. Bj the distillation of NMe^OH (Hofmann,
A. 93, 825).—3. By heating narcotine with KOH
at 280° (Wertheim, A. 73, 208).—4. By heating
extract of calamns root with alkali (Thoms,!?.
21, 1912).— 5. By passing coal gas throngh
heated zinc-dast (Williams, 0. N. 51, 15).

Pn^araUon.—1. The residues in the pre-

paration of sugar froVn beet-root are, after fer-

mentation, subjected to dry distillation. The
aqueous portion of the distillate is neutralised

by HgSO,, ammonium sulphate separated by
crystallisation, and, after evaporation, the tri-

methylamine expelled by an alkali. Commercial
trimethylamine still contains methylamine,
ethylamine, dimethylamine, propylamine, and
isobutylamine. The proportion in which these

bases are present varies greatly in different

samples. To the aqueous solution of the bases

oxalic ether is added, the primary bases being

ppd. as di-alkyl-oxamides. Themother-hquor is

distilled with addition of EOH and the dry bases

dissolved in absolute alcohol. Oxalic ether is

then added to the alcoholic solution, when the

diamines are converted into di-alkyl-oxamic

ethers, and the trimethylamine can be obtained

by distillation (Vincent, G. B. 89, 238, 788;
Dnvillier a. Buisine, C. B. 89, 48, 709; 92, 250

;

A. Ch. [5] 23, 298 ; cf. Eisenberg, B. 13, 1669).

2. Perfectly pure trimethylamine is obtained by
distilling NMe^OH and rectifying over sodium
ffiofmann, B. 22, 699).

ProperUes.—Gas with ammoniacal and fishy

odour. Bemains liquid at —75°. V. e. sol.

water. When an aqueous solution is strongly

cooled a hydrate NMe, 7aq [4-3°] separates.

Beactions.—1. KMnO, oxidises it to OOj and
oxalic acid (WaUaeh a. Olaisen, B. 8, 1237).—
2. At a red heat it is converted into HOy and
NH,Cy (WiUm, Bl. [2] 41, 449). Passed with

fiydrogen through a red-hot tube it yields NH,,
cyanogen, hydrocarbons, and CH2(NMe2)2 (Ko-

meny, B. 11, 835).— 3. CS^ forms NMejCS.,,

orystaUisiug in white needles [125°]. This body
is m. sol. chloroform and dUute alcohol, nearly

insol. absolute alcohol, CSz, and benzene. It

splits up into its components, even at ordinary

temperatures, but with dilute HCl it forms

NMe,CSjH01 and (NMe5CSj)2H3Cl,. Cone. HCliq
splits it up into its components. Phosphoric

acid forms (NMejOSjjjHaPO, (Bleunard, O. B.

87, 1040).—4. Glycol chlorhydrin forms neur-

ine chloride NMea.OlCHj.OHjOH.-5. Chloro-

aeetic acid forms betaine OH,^
co''^'''

—

6. Dichlorh/ydrin of glycerin forms 'sepine'

chloride 0jH5Cl(0H).NMe301 and 'aposepine'

chloride 0,H,(OH)(NMeaCl)j (Niemikovitoh,

M. 7, 249). — 7. Bexa-ohloro-acetone forms

CCI,.CO.NMej [104°] {Clo&z, A. Gh. [6] 9,145).

8. When heated with aniline hydrochloride it

yields a distillate of methyl-anUine.

. Salts.—B'HCl: decomposes at 285°, giving

off NMoj and MeCl, and leaving mono- and di-

methylamine hydrochlorides. At 305° ammonia

and methyl chloride are given off from the

residue, and at 325° the whole has sublimed, the

sublimate consisting of NHiOl and methyl-

amine hydrochloride. This decomposition may
be utilised for the manufacture of MeCl (Vincent,

O. B. 84, 1139 ; 85, 666).—B'HBr : decomposed
between 230° and 300° into NMoj, ammonia, and
MeBr.—B'HI: white scales, decomposed be-

tween 210° and 280° into NMe,, ammonia, Mel,
and a residue of NMe,!.-B'^HjPtOlj : orange
regular crystals (Liideoke, J. 1880, 512 ; TopsoS,

J. 1883, 618). S. (alcohol) -0862. More soluble

than the di- and still more so than the mono-
methylamine platinochloride (Eisenberg, A. 205,

139).— B'jHjIrClB: reddish-brown ootahedra
(Vincent, Bl. [2] 43, 165).—B'HAuCl, : yellow
monoclinic crystals. V. si. sol. water, sol. alco-

hol. [220°] (Hesse, 7. ^r. 71, 480; Zay, ff. 13, 420).

—B'sHsEh^Cl,, 9aq (Vincent, G. B. 101, 322).—
B'HOdOls: trimetric crystals (Hjortdahl, J:i882,
475).—B'zHjHgCl, : monoclinic crystals (T.).—
BKHgClj: monoolinio crystals (T.).—B'HHg^Ol,

:

tricliuic crystals (T.).—B'HHgjCl,, : rhombo-
hedra (T.).—B'HGuCls 2aq : monoclinic crystals.

—B'HCdBrj: six-sided hexagonal prisms.

—

B'aHaPtBrr-B'sHsIjSBila.-B'3Hsl32Bil3 : six-

sided crimson plates (Kraut, A. 210, 316).

—B'HNOj. [153°]. Longneedlesorprisms,v.Bol.
hot alcohol (Pranchimont, B. T. O. 2, 838).—
B'2H2S04Al2(SO,)s24aq. [100°.] Large crystals

(Beckensohufs, A. 83, 348).—B'„(HzO)3(VjOs)5 7aq
(Bailey, O. /. 45, G92).—B'B.fifi,: plates

(Losohmidt, J. 1865, 875).—Benzene sul-

phonate [89°] (WestenhofE, Am. 10, 129).

Tetra-methyl-ammonium hydroxide NMe40H.
Heat of nmtralisaUon (by HCl) 27,900 (Muller,

A. Gh. [6] 15, 531). Obtained by digesting

NMe^I with moist AgjO (Hofmann, Tr. 1850, 93 ;

0. J. 4, 321). White crystalline deliquescent

mass, V. e. sol. water. Absorbs COj with avidity.

Its solution is strongly alkaline and caustic.

Decomposed by heat into NMe3 and MeOH (Hof-

mann, B. 14, 494). Neutralises acids, forming
the following salts.

Iodide NMe^I. S.(J. n 1-827; 21 1-881

(Clarke, Am. S. [3] 16, 401). The chief product

of the action of Mel on ammonia and on mono-,
di-, and tri- methylamine. Best obtained by
heating a solution of NHj in methyl alcohol

with Mel at 100°-120° (Lawson a. Collie, C. J.

53, 624). Dimetric prisms (from water). SI.

sol. water, almost insol. alcohol, insol. ether.

Decomposes at a duU red heat into NMCj and
Mel. Unites with iodoform forming red crystals

of NMe4l2CHl3. When heated with liquefied

NHj, in which potassium has been dissolved,

the products are KI, NMcj, and ethane

(Thompson a. Cundall, G. J. 53, 761). Unites

with halogens, forming NMSjIj (Welzien, A.

91, 41 ; 99, 1), NMeJs [130°], NMe„I„ [110°]

(Geuther, A. 240, 68), NMeJ,,,, NMe^IClj,

NMeJCl,, (NMe,I),Cl, (W.), NMeJBr, [190°]

(Dobbin a. Masson, G. J. 49, 851), and
NMe4lCl2 [216°-220°]. The compound NMe^Is
is converted by ammonia into NMeJaNHI,, a

dark-coloured explosive body (Stahlschmidt, P.

119, 421).—NMcjHgl, : small light-yellow

prisms, m. sol. alcohol.—(NMe4l)j3HgL; : lemon-
yellowscales (Eisse, 4.107, 228).—(NMe4l),2BiI,:
amorphous scarlet pp. (Kraut, A. 210, 316).

—

NMeJHgCyj : white crystals. On heating for a
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long time at 200° it is converted into the isomeric

NMe^CyHglCy (Glaus a. Merck, B. 16, 2738).

Bromide NMe^Br. S. 55-26 at 15°. Ob-
tained by neutralising the hydroxide by HBr.
Very deliquescent needles. Dissociates at 360°

into NMe, and MeBr (Lawaon a. Collie, C. J. 53,

625). Porma crystalline compounds with the

halogens (Dobbin a. Masson, C. J. 49, 848).

—

(NMe4Br)jPtBr4 : regular octahedra (Topsoe).

Chloride NMcjCI. H.!". 27,500 (MMler, Bl.

[2] 44, 192). Deliquescent crystals. Decom-
posed above 360° into NMe, and, doubtless,

MeCl (L. a. C.).—(NMe4Cl)jHgCL : trimetrio

crystals (T.).—NMe^ClSHgCl^ : rhombohedra.—
(NMBjCI)jCuClj : trimetric crystals.—NMejAuCl,

:

dimetric crystals.

Fluoride NMe^F. From the hydroxide and
HP. Badiating crystals. Decomposes at 180°

into NMOj and MeP (L. a. C).
Nitrate NMe^NOa. S. (94 p.c. alcohol) 3 at'

11°. Obtained, together, with NMeHjNOj,
NMejHjNOa, and NMejHNOsby heating methyl
nitrate with NH, dissolved in MeOH (Duvillier a.

Buisine, G. R. 90, 872). The di- and tri- methyl-
amine are formed in very small quantity (Duvil-

lier a. Malbot, O. B. 100, 177). Pormed also by
treating NMeJ with AgNO, (Lawson a. Collie,

G. J. 58, 628). Needles or plates, v. sol. water, si.

sol. cold alcohol. Not attacked by boilingKOHAq.
Above 300° it yields NMe,, formic acid, MeNOj,
and NO (L. a. C).

Nitrite NMe^NOj. From NMeJ and AgNO,.
Deliquescent crystals. Decomposed above 300°

into NMoa, MeNOj, Me^O, NO, and oxygen (L. a.

C).
Sulphate (NMeJ^SO^. [280°]. Deliques-

cent crystals. Decomposed above 280° into

NMe, and NMejSO^Me, which then undergoes
further decomposition (L. a. C).

Ghromates (NMeJjCrO^: yellow trimetrio

crystals, v. e. sol. water (Hjortdahl, J. 1882, 475).
—(NMeJ^CrjO, : orange trimetric tables, v. sol.

water.

Sulphite NMejSOjH aaq. [180°]. Decom-
poses above 300°, yielding NMCj, SOj, MeOH,
and other products (L. a. C.).

Sulphydrate NMe^SH. Very deliquescent.

Decomposes above 200° into NMej and MeSH.
Phosphate. Prom Ntleji and AgjPO^.

Forms a strongly alkaline solution. Decomposed
at a high temperature into NMbj, methyl alco-

hol, and HPOj (L. a. C).
Vanadate NMe^VOj (Bailey, 0. J. 45, 693).

Garbonates NMe^.COjH. H.P. 20,870
(Muller). Obtained by saturating a solution of

the base with CO, (L. a. C). Deliquescent crys-

tals, decomposing above 180° into NMe„ methyl
alcohol, and COj.—(NMej)jCOs. H.P. 19,100.
Obtained by acting on NMeJ (2 mols.) with
AgjCOa^Ag^O (MiUler, Bl. [2] 44, 191).

Oxalate {^M6f)JDfit. Formed from
NMe^OH and oxalic acid, or from NMeJ and
silver oxalate. Deliquescent crystals, decom-
posed above 360° into NMcj and methyl oxalate,

the latter being further resolved into Me^O, 00,
and COj.

Cyanide NMe^Cy. Prisms. Sublimes at
226°. V. sol. water, m. sol. alcohol, insol. ether
and chloroform (Claus a. Merck, B. 16, 2738).
—NMcjCyHgCyj. [275° unoor.]. Yellow crys-

tals.—NMe^CyAgCy. [212° uncor.]. Prom AgCy

and NMeJ or NMe,Cy (Thompson, S. 16,

2338). Long colourless prisms or slender

needles; v. e. sol. water and alcohol, iusoL
ether. On dry distillation it yields NMCs, aceto-

uitrile, and methyl carbamine.
Ferrocyanides (NMej)2PeOy5l3aq. La-

mino-granular mass (Barth, B. 8, 1484).

—

(NMeJjHjPeCy„2aq (B. Fischer, A. 190, 184).

Ferricyanide (NMe4)jFeCyi, 3aq. Prom
NMCjI and silver ferricyanide (Bernheimer, B.
12, 408). Unstable hygroscopic prisms; sol.

water, insol. alcohol.

Cobalticyanide (NMeJjCoCyj 13aq. Yel-

low tables (C. a. M.).

Acetate TUMefiAo. [c. 70°]. Prom
NMe^OH and HOAc. Deliquescent needles, de-

composed at 200° into NMe, and MeOAc (L. a.

C).
Bemoate NMe^OBz. [220°-230°]. Long

deliquescent needles. Decomposed above 230°

into NMe, and MeOBz (L. a. C).
Gyanurate NMeiO0sNj{OH)jaq (Claus,

J.pr. [2] 38, 225).

Picrate. [313°] (Lessen, A. 181, 374).

Trimethylamineiodo-methylo-iodide
NMcaLCHjI. From NMe, and methyleneiodide
(Hofmann). Needles. Not attacked by NH,.
Moist silver oxid^ gives NMe5(OH).CH2l and
NMe(0H).CH2.0H. It yields the platinum salt

PtCl4(NMe,Cl.CH^)2.
Trimethylamine ethylo-iodide CsHuNI i.«.

NMcsEtl. From NMe, and Btl (Miiller, A.
108, 1). Gives the following derivativea (Topaoe,

J. 1883, 620).— (NMe3EtCl)jHgCl,: trimetric

crystals.—NMejEtClHgClj : monoolinio crys-

tals.—NMe3EtCl(HgCl2)2 : trimetrio crystals.

—

(NMejEtC^jCuClj : trimetric crystals.—Auro-
ohloride NMcjEtAuClj : dimetric crystals.

—

(NMeaEtC^jPtCl, : regular crystals.-Picrate
[300°] (Lessen, A. 181, 374). The ethylo-
hydroxide is decomposed on distillation into

NMe„ ethylene, and water. NMe,Et01 on dis-

tillation yields MeCl, NMeJJt, and NMe,.
Trimethylamine ethylo'-tri-iodide NMe,EtI,.

[64°]. Regular crystals (Ludecke, A. 240, 85).
Tri-methylamine ethylo-penta-iodide

NMeaEtlj: [26°]; dark-green tables (Geuther, •

A. 240, 66).

Trimethylamine ethylo-ennea-iodide

NMOsEtlj: [38°]; black-green crystals.

Trimethylamine bromo-ethylo-bromide
CjHjBr.NMeijBr. From NMe, and ethylene
bromide at 45° (Hofmann, O. B. 47, 558). Needles,

T. e. sol. hot alcohol. Ammonia as well as

moist AgP converts it into CJE,.NMe,OH.

—

(CaH^Br-NMeaC^jPtOl,. Octahedral crystals.—
OXSr-NMeal (Baeyer, A. 140, 312).

Trimethylamine iodo-ethylo-iodide

C^H^LNMe,!. From neurine, HI, and phos-
phorus (Baeyer, A. 140, 309 ; 142, 324). Crys-
talline, si. sol. cold water. Moist AgjO yields

Cja,.NMe,OH.—(CjHJ.NMe,Cl)JPtCl, : octa-

hedra.
Trimethylamine allylo-bromide CjHuNBr i.«.

NMeaCjHsBr. Forms a dibromide NMe,C,H,Br,
[175°] of which the gold salt melts at 148°
(Partheil, B. 22, 3317).

Trimethylamine bromo-allylo-bromide
NMesBr.CH2.CH:CHBr. [165°]. Formed from
NMeaCsHsBr, and alcohonc KOH. Colourless
prisms, v. sol. water and alcohol, insol. ether,
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gives a perbromide NMe3Br.CH,.CHBr.CHBrj
orystallising in scales [156°].—Pl'atinoohlor-
ide (a3H,Br.NMes01)jPtCl,. [220°]. — Auro-
ohloride CsHjBr.NMeaAuOl,. [181°].

Trimethylamine propylo-iodide NMejPrl.
[190°] (Langeli, G. 16, 385).

Irimetliylaiiune iodo-propylo-iodide

NMeaLCsHjI. [151°]. Prom the aUylo-iodide
and HI at 100° (Partheil, B. 22, 3320). Colour-
less needles, sol. water and alcohol, insol. ether.

Alcoholic KOH regenerates the allylo- com-
pound.—(O^HsLNMejC^^tCli. [237°].-Au r 0-

ohloride {03HJ.NMea01)Au0l3. [135°].

Trimethylamine trimethenyl bromide
/OH

NMesBr.CH^
|| . From the bromo-allylo-

\CH
bromide and alcoholic KOH.—Aurochloride
(NMe3CL0A)AuCli,.

yCHBr
Dibromide NMesBr.CH^

|
. [187°].

\cHBr
From the preceding and Br. Colourless, some-
what hygroscopic crystals. Forms a platino-
chloride [282°] and an aurochloride [193°]
both crystiJlising in tables.

Trimethylamine bromo-pentenyl bromide
CjHgBrNMejBr. Formed from trimethylamine
and di-bromo-amylene (valerylene bromide)
(Ladenburg, B. 14, 231, 1342). With HI it

forms CsHjBrNMejI. Silver chloride forms
CsHsBrNMejCl, whence (C5H,BrNMe,Cl)iPtCl,
and C^HsBrNMejClAuClg, both crystallme.

Trimethylamine isoamylo-triiodide

NMeaOsHijIs. [80°]. From NMe, and CjHuI,
the product being treated with iodine. Dark-
brown prisms, nearly insol. water, v. sol. alcohol.

TBIUETHTLAHMELIDE v. vol. ii. p. 325.

DI-METHYI-AMMELINE v. vol. ii. p. 321.

METHYI-AMTL-ACETAIi v. Aujehydb.
UETHYL-ISOAMTL-ANILINE Gi^H,,^ i.e.

OsHiNMe-OsH,,. (257°). S.G. ^ -906. Ob-
tained together with CjH, and water by distil-

ling CsH^NMeEtOsHiiOH (Hofmann, A. 79, 15).

Formed also by heating dimethylaniline with
isoamyl bromide (Claus a. Bautenberg, B. 14,

622).—B'jH^PtCl^ : crystalline pp.—(B'HI),,3Bil3.

XCETHYL-AUYL-ABSINE v. Organic com-
poumds of Arsenic.

UETHTL-AMYL-EENZENE v. Amyl-
TOLnENB.

Di-methyl-isoamyl-benzene v. Amyii-xylisne.

UETHTL - IS0AU7L - BENZENE SUL-
PHONIC ACID OH3.C„H3(CjH„).S03H. From
p-isoamyl toluene by sulphonation (Fittig a.

Bigot, A. 141, 166).—KA'. The Ba salt is a de-

liquescent gummy nlass.

Si-methyl-isaamyl-benzene sniphonic acid

(CH3)j.O,H2(05H„)S03H. Formed by sulpho-

nating isoamyl-xylene (F. a. B.). The K and
Ba salts were not obtained in crystals.

METHyL-AMYIi-CAEBINOL v. Heptti,

ALCOHOL.
DI-MEIHYL AMTLENE DIKETONE

OsH,A i-e- CBtj(C0.CHa)2. Di-ethyl-acetyl-

aceUme. (a. 203°). From (0H3.00)2CBtNa and

EtI at 180° (Combes, A. Oh. [6] 12, 260).

Liquid. Split up by KOH into OHs.COaK and

CHa-CCCHEtj.
Di-methyl' amylene diketone C^ifi^ %.e.

(CH,.CO.OHa.CH2)20Hj. Di-ttcetyl-pentane.

[49°]. {212°-215° at 300 mm.). From the car-

boxylio ether and a dilute solution of KOH in

MeOH (Kipping a. Perkin, O. J. 55, 337). V. sol.

cold ether, alcohol, acetone, chloroform, and
light petroleum. Cold cone. HNO3 dissolves it

without decomposition. Cone. HjSO^ forms a
colourless oil OgHnO.

Di-oicim (CH3.C(NOH).CH2.CH,)jCHj. [85°].

Colourless moss-like crystals ; v. sol. cold water.

DI-METHYI-AMYLENE-DIKETONE CAR.
BOXYLIG ACID
C0,H.CHAc.0H2.CHj.CH,.CH2.C0.0H3.. From
its ether and KOH dissolved in MeOH. Liquid,

miscible with water. Decomposed by heat into

CO2 and the diketone.

Ethyl ether BtA'. (240° at 200 mm.).
Prepared from sodium aceto-acetic ether and
CH3.C0.CH2.CHj.0Hj.CHjBr (Kipping a. Perkin,

O. J. 55, 333). Thick oil. Alcoholic NH3 con-

verts it into Ac.CH2.CH2.CHj.CHj.C.^^Q^>NH
[0. 235°], which forms monoclinic crystals

;

a:b:c = -7487:1: -3997 ; B = 79° 11'. This ' dehydro-
amide ' yields an acetyl derivative C,|,H,,AcN0j,

an oil, converted by boiling water into the amide
CH,.C0.CH2.CH,.CHj.CHj.CH(C0Me).C0NHj,
which melts between 200° and 228°.

METHYI, AMYL ETHEB v. Methyl amyl
OXIDE.

METHYL AMYL KETONE O.H„0 i.e.

CH3.CO.CH3.OH2.CH2.CH2.CH3. (15i°). S.G.
2 '837. Formed by oxidising sec-heptyl alcohol
obtained from n-heptane (Schorlemmer, A. 161,

279 ; 217, 149). Fragrant Hquid. Unites with
NaHSOj. Yieldson oxidation acetic and Ji-valerio

acids. Formed also by dissolving heptinene
CjHij.ClCH in cone. H^SO^, and distilling the
product with water (Behal, A. Ch. [6] 15, 270).

Methyl isoamyl ketone C^Hj^O i.e.

CH3.CO.CH2.0Hj.CH(CH3)j. (144°). S.G. 2-828;
ii -818 (Bohn, A. 190, 308) ; g -821 (Wagner,
J. B. 16, 705).

Formation.—1. By heating a mixture of cal-

cium hexoate with calcium acetate (Schmidt, B.
5, 604).—2. By the action of zinc isoamyl on
acetyl chloride (Popoff, A. 145, 283).—3. By
oxidising the corresponding heptyl alcohol

(Grimshaw, 4.166, 169).—4. By boiling isobutyl-

aceto-acetic acid with aqueous KOH : the yield

being 70 p.c. (Purdie, C. J. 39, 467).

Properties.—Oil. Eeduced by sodium to sec-

heptyl alcohol and di-isopropyl-pinacone. CrO,
oxidises it to acetic, isovaleric, and isohexoio

acids. It combines with NaHSOj.
Methyl amyl ketone Me.CO.OHMePr. (142°-

147°). From methyl-propyl-aoeto-acetio ether

(E. J. Jones, A. 226, 293). Oil, smelling of pepper-

mint.
Methyl amyl ketone CH,.CO.CHMePr.

(135°). S.G. sa -815. One of the products of

the saponification of methyl-isopropyl-aceto-

aoetic ether (Van Eomburgh, B. T. C. 5, 235).

Does not combine with NaHSOj. Does not give

a solid phenyl-hydrazide.

Methyl amyl ketone CH3.CO.OHj.CMej.
(125°-130°). Obtained by oxidising the alcohol

0Me3.CH,-.CMe2.0H (Butlerow, A. 189, 78). Oxi-

dised by CrOj to acetic acid and CMcj.COjH.
Does not combine with NaHSO,.

Methyl amyl ketone CH3.c6.0HEtj. (138°).

S.G. 22 -817. Obtained by boiling di-ethyl-aceto-
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Rcetic ether with baryta-water (Prankland a.

Dappa, A. 138, 212). Forms an oily compound
with NaHSOj.

Methyl amyl ketoneCHj.CO.CMejEt. Methyl-
amyl-pinacoUn. (132°). S.G. s -8^2 ;

Si -825.

Obtained by the action of ZnMe^ on CMejEt.COCl
fWyschnegradsky, A. 178, 103). OrOj oxidises it

to HOAc and CMejBt.COjH.
Methyl amyl ketone CHj.CO.CsH,,. (142°-

146°). From s«c-heptyl alcohol derived from
petroleum heptane (90°). Gives acetic acid on
oxidation (Sohorlemmer, A. 166, 172).

Methyl iaoamyl diketone CH3.CO.OO.C5H,,.
Methyl-isoamyl-glyoxal (163°). S.G.^ -8814.

Prom methyl nitrosohexyl ketone (Otto a. Pech-
mann, B. 22, 2123). Oil, solidified by cold.

Phenyl-hydrazide. [100°]. White
needles (from benzene-Ugroin).

Di -phenyl - di - hydrazide, [H^"]-
Needles (from dilute alcohol).

Di-oxim. [173°]. Needles.

Oxim-phenyl-hydrazide. [132°]. White
needles (from benzene-ligroin).

METHYL AMYL KETONE GABBOXYLIC
ACID CH3.CO.CH2.CHrCHj.CH^CH,.C02H.
[30°]. A product of the action of a boiling solu-

tion of KOH in MeOH upon dimethyl-amylene
diketone carboxylio ether (Kipping a. Perkin,

jun., O. cT. 55, 838). Also from sodium-malonic
ether and GH3.CQ.CH2.CH2.CHj.CHjBr, the re-

sulting dicarboxylic acid being distilled. Crys-

talline plates, V. sol. water.—AgA' : colourless

plates.

METHYL ISO-AMYL OXIDE C.U^fi i.e.

CH3.O.O5H,,. Mol. w. 102. (92°). V.D. 8-74.

S.V. 148-1 (Schiff). From MeONa and isoamyl
iodide (Williamson, C. J. 4, 238).

METHYL-AMYL-PIPERIDINE C„Hj3N i.e.

C5H5N(G3H,,)(CH3). (190°-193°). Prepared by
dry-distillation of the alkaline hydrate obtained

by the action of moist Ag^O on amyl-piperidine

methylo-iodide (Schotten, B. 15, 422). Colour-

less fluid. SI. sol. water. With Mel it forms a
crystalline methylo-iodide.—B'HCl : hygroscopic

salt.—(B'HCl) jPtOlj : sparingly soluble pp., melts

at [140°].

METHYL AMYL SULPHIDE CH3.S.C3H,,.

(187°). V.D. 58-6. From NaSOjH,, and Mel
(Obermeyer, B. 20, 2924).

METHYL AMYL DI - THIO - CARBONATE
''CO(SMe)(SC.,H„). (o.l40°). FromCl.CO.SCjH,,
and NaSMe (Schone, /. pr. [2] 32, 244). Liquid,

smelling like CSj. With ammonia it gives

HSC5H,,, area, and HSMe. Alcoholic potash

forms K2CO3, methyl mercaptan, and HSC,H„.
METHYL-ANHYDEO-ACETONE-BENZIL v.

vol. i. p. 463.
METHYL-ANILINE C^H^NHMe. Mol. w.

107. (193° uncor.) (Friswell a. Green, B. 19,

2035). S.G. is -976. H.F. -5500. H.C.v.

973,000 (Petit, G. R. 107, 236). Heat of neutral-

isation (by HCl) 6,910 (Viguou, 0. R. 106, 1722).

Formation.—1. Together with dimethylani-

line from aniline and Mel or MeBr (Hofmann,
A. 74, 160; B. 10, 591 1 cf. Kern, B. 10, 195).—
2. Together with dimethylaniline by heating

methyl alcohol with aniline and HCl at 200°

nnder pressure (Girard, Bl. [2] 24, 120 ; cf. Poir-

rier a. Chappat, J. 1866, 903).—8. By heating

aniline hydrobromide (or hydroiodide) with 10

p.c. more than the calculated quantity of methyl

alcohol to 150° for 8 hours ; the yield is 34 p.6.

of the theoretical (Eeinhardt a. Staedel, B. 16,

29 ; cf. Kramer a. Grodzky, B. 13, 1006).—4. By
heating acetanilide with alcoholic sodium ethyl-

ate at 170°-200° under pressure (Seifert, B. 18,

1355).—5. By adding sodium to a solution of

acetanilide in xylene, treating the resulting

sodium-acetanilide with Mel and boiling the pro-

duct (CjHjNMeAc) with alcoholic potash (Hepp,
B. 10,327).—6. From its formyl derivative (Piotet

a. Cr&pieux, B. 21, 1108).—7. By boiling diazo-

benzene-methyl-anilide (100 g.) with cone. HCl
(200 CO.), making alkaline with NaOH, and dis-

tilling with steam
;
yield 40 g. (Friswell a. Green,

B. 19, 2035).

Purification.—By the action of MeOH and
HCl on aniline a mixture of bases is obtained.

. On adding dilute H^SO, aniline sulphate sepa-

rates, and the bases liberated from the filtrate

may then be heated with AcCl. On pouring the

product into water the acetyl derivative of methyl -

aniline separates in long needles, while dimethyl-
aniline hydrochloride remains in solution. The
acetyl derivative may be quickly saponified by
boiling with cone. HClAq (Hofmann, B. 7, 523).

The mixture of bases may also be treated with
nitrous acid, whereby a diazo-benzene salt,

phenyl - methyl - nitrosamine, and nitroso - di-

methylaniline are formed. The nitrosamine,

being insoluble in water and acids, separates as

a yellow oil, and may be reconverted by tin and
HCl into methyl-aniline (Noelting a. Boasson,
Bl. [2] 28, 2).

Properties.—Oil. Its aqueous solution is not
coloured by bleaohing-powder. With NaOBr it

gives a yellow pp. (Denig^s, C. R. 107, 662).

With CuSOj it forms a compoundB'(CuS04)j4CuO
(Lachovitch, M. 9, 514).

Estimation.—1. It is treated with a mixture
of AojO (1 vol.) and di-methyl-aniline (10 vols.),

water is added after the reaction, and the solu-

tion titrated with phenol-phthaleiu. The di-

methyl-aniline does not interfere with the reac-

tion, and the mixture of it with the acetic anhy-
dride keeps well (Giraud, Bl. [3] 2, 142).—2. In
a mixture of aniline, methylaniline, and dimethyl-
aniline the aniline is first determined by diazo-

tisation and ppn. by (i8)-naphthol disulphonic

acid (H.) and NaCl. Another portion of the

mixed bases (2 g.) is mixed with AC2O (4 g.), and,

after 30 minutes water (50 c.c.) is added, The
liquid is boiled to decompose the excess of ACjO,
and the acid solution titrated with Na^COj using

phenol-phthalem as indicator. The amount of

AcjO found plus that required by the aniline pre-

viously determined i3.then subtracted from the

amount taken, and gives a measure of the methyl-
aniline present (Keverdin a. De la Harpe, B. 22,

1004).—3. In a mixture of mono- and di-methyl-

aniline the amount of the former present may be
known by observing the rise of temperature on
mixing with- an equal volume of ACjO.

Reactions,—1. HNO,, gives ofi red fumes con-

taining CO.^, and forms tetra-nitro-methyl-anilina

(Van Homburgh, R. T. C. 2, 81).- 2. NaNOj
added to a solution of its hydrochloride forma
phenyl-methyl-nitrosamine CuH5.NMe.NO, a yel-

low oil solidifying when cooled as needles [12''-

15°]. It gives no reaction with gallic acid (Ee-

verdin a. De la Harpe, B. 22, IOO6).—3. Boiling

sulphvv forms methenyl-amido-phenyl mercap-
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tan and crystalline ObH^NSj [89^ (360°) (Mohlau
a. Krohn, B. 21, 59).

—

i. A solution of methyl-
aniline sulphate saturated with SOj forms with
an aqueous solution of alloxan small yellowish

priBmaofCO<^^;^°>C(OH).S03NH^hMe2aq

(Pellizzari, A. 248, 148).—5. An aqueous solution
of alloxan forms (CjH2N20J(NHPhMe), a com-
pound crystallising in white scales, with a hydro-
ohloridecrystaUisinginprisms.— 6. Biazobemene
chlorideand aqueous NaOAeformPhNMe.N:NPh,
a yellowish oil, decomposed by dilute H^SO, into
diazobenzene sulphate (or phenol) and methyl-
aniline, and by SnOlj and HCl into phenyl-hy-
drazine and methyl-aniline (NiJlting a. Binder,
B. 20, 3017).—7. p-Nitro-diasobenzene chlor-

ide and NaOAo form OsHjfNOJ.NrN.CjHjNHMe
crystallising in red needles [134°], v. sol. hot
alcohol (N. a.B.).—8. Bromo-acetophenoneioTias
C5H5.CO.CH2.NPhMe in the cold, and on boiling

it gives phenyl-indole and phenyl-methyl-indole
(CuUmann, B. 21, 2595).

Salts .—B'jHjPtClj. Yellow scales. Decom-
posed by boiling water (De Coninck, Bl. [2] 45,
131).—B'HCdBra. Trimetric crystals (Hjortdahl,

J. 1882, 522).—B'jHjSnBrj. Mouoclinio crystals.

—BBSOiMe. Needles (Claesson a. Lundvall,
B. 13, 1703).

Formyl derivativeG^^M.eCH.0. [12-5°]

(N. a. L.). (250°) (N. a. L.) ; (256°) (Pictet a.

Cr^pieux, B. 21, 1108). S.G. V 1-097. From
sodium formanilide and Mel (Norton a. Liver-
more, B. 20, 2273). Formed also from methyl-
aniline and the hydrochloride of formimido-ether
(Pmner, B. 16, 1652). Oil ; could not be solidi-

fied by Pictet. When boiled with 12J p.c. nitric

acid it yields dinitromethylaniline.

Acetyl derivative CjHjNMeAo. 'Mx-
algine.' [101-6°] (Kamensky, A. 214, 236).

(256°) (P. a. C). Formed from sodium-aoet-
anilide and Mel (Hepp, B. 10, 323 ; Hofmann,
B. 10, 599). Formed also by the action of acetyl

bromide on dimethylamliue (Staedel, B. 19,

1947). White needles and tablets, si. sol. cold

water, v. sol. dilute alcohol. As a medicine it

has an energetic action on the cerebro-spinal

system (Dujardin-Beaumetz, C.B. 108, 571 ; cf.

Giraud, C. B. 108, 749). It is a good antiseptic.

Boiling nitric acid forms (4, 2, l)-di-nitro-

methyl-aniline.

Thio-acetyl derivative CHj.CS.NPhMe.
[59°]. (290°). From the acetyl derivative and
sulphide of phosphorus (WaUaoh, B. 13, 528).

Monoclinic plates (from CHOlg). Insol. water
and alkalis, sol. alcohol and ether.

Propionyl derivative
CH3.CH3.CO.NPhMe. [58-6°]. From sodium
propionanilide and Mel (Norton a. Allen, B. 18,

1998). With boiUng HNOj (100 pts. of S.G.

1-029) it yields (4, 2, l)-dijiitro-methyl-aniline.

Oxalyl derivative (CO.NPhMe)j. (250°).

Forms oxalic acid, alcohol, and methylaniline

(Norton a. Livermore, B. 20, 2273). Boiling

nitric acid converts it into di-nitro-methylaniUne

[177°].

Benzoyl derivative CjHjNMeBz. [63°].

From methyl-anUine and BzOl (Hepp, B. 10,

329) . Formed also by heating di-methyl-aniline

with benzoyl chloride at 180° (Hess, B. 18, 685).

Itarge monoclinic crystals j
insol, water, btjt v.

sol. other solvents. Gives a mono-nitro- deriva-
tive [136°].

Nitrosamine PhMeN.NO. [12°-15"^. From
methylaniline hydrochloride and aqueous NaNO,
(Hepp, B. 10, 329 ; Fischer, A. 190, 151 ; Be-
verdin a. De la Harpe, B. 22, 1006). Yellow oil,

solidified by cold. Eeduced by tin and HCl to
methylaniline. Gaseous HCl passed into its

solution in alcohol-ether forms the isomeric
[4:l]NO.C8H^.NHMe [118°] which crystallises
from water in prisins, v. sol. alcohol, and is

converted by heating with aqueous NaOH into
^-nitrosopheuol and methylamine (Fischer a.

Hepp, B. 19, 2991).

Di-methyl-aniline CbH^NMCj. Mol. w. 121.
[2°-2-5°] (Friswell a. Green, private communica-
tion). (193°). S.G. ?? -9575. ;«„ = 1-559 (Briihl,

A. 235, 14). S.H. (9°-82°) -443 (Sohiff, 0. 17,

286). Heat of neutralisation (by HOI) 6,810
(Vignou, O. R. 106, 1722). Formed by heating
aniline with Mel or MeCl.

Preparation.—1. Aniline hydrobromide (or

hydroiodide) is heated with (2 mols. -I- 10 p.c.

excess of) methyl alcohol to 150° for 8 hours

;

the yield is 95 p.c. of the theoretical (Beinhardt
a. Staedel, B. 16, 29 ; cf. Lauth, Bl. 7, 448).—2.
AnUine (18 pts.) saturated with HCl is mixed
with a further quantity (75 pts.) of aniline and
methyl alcohol (75 pts.). The mixture is heated
at 230° in closed vessels until the internal

pressure falls. The use of a comparativelysmaU
quantity of HCl avoids the formation of toluidine

and allows of the use of iron vessels. The HCl
is sometimes replaced by HjSOj (Sohoop, Chem.
Zeit. 11, 253).

Purification.—DimethylaniHne can be sepa-
rated from methyl-aniline by the methods de-

scribed under methyl-aniline. It can also be
purified by freezing (Hubner, A. 224, 347).

Reactions.—1. When its vapour is passed
through a red-hot tube it forms benzonitnle (25

p.c), carbazole, NH,, benzene, andHOy (Nietzki,

B. 10, 474).—2. When heated in a current of

HCl at 180' the products are MeCl and aniline

(Lauth, B. 6, 677).— 3. With sodium hypo-

bromite it gives a greenish-yellow pp. in the cold

and a red pp. on heating (Denig^s, C. R. 107,

662).—4. Bromine (1 mol.) at 115° forms
methyl-violet and naphthalene (Brunner a.

Brandenburg, B. 11, 697).—5. By nit/ration -with

a mixture of equal volumes of ordinary cone.

HNO3 and water at 0° di-nitro-di-methyl-aniline

OsH3(N02)2.NMe5 [4:2:1] is formed (yield 116 p.e.).

If the mixture is allowed to get warm another

di-nitro-di-methyl-aniline [probably 5:3:1] is

formed (yield 15 p.c). By further nitration of

the first isomeride by boiling it with fuming
nitric acid tri-nitro-phenyl-methyl-nitramide

C5Hj(N02)3NMe(N02) [6:4:2:1] is produced. By
the same treatment the second isomeride is con-

verted into di-nitro-phenyl-methyl-nitramide

03H3(NOj)2.NMe(N02) [5:3:1 ?] (Mertens, B. 19,

2123 ; cf. Bomburgh, B. T. G. 2, 31). When
nitrated in presence of a large excess of H^SOj

(20 pts.) it yields as chief product the m-nitro-

derivative whilst the^-nitro-derivativeis formed

in smaller quantity (Groll, B. 19, 198 ; Nolting,

B. 19, 545).—6. Combines with alumimum
chloride with great evolution of heat forming

long prisms [88°]- (H. Giraud, -BJ.JSJ 1, 691).
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Heated in sealed tube with 6 pts. of aluminiam
chloride for 10 hours at 250° no change is

efiected. Heated in air with excess of alumi-

ninm chloride it yields a tetra-methyl benzidine

(0H3)2NC5H,.CeH,N(CH3)„ small needles [195°].

This base is split at 180° by action of HCl gas
into methyl chloride and benzidine [118°].—7.

Nitric oxide passed for 12 days into a solution of

dimethylaniline (500 g.) in absolutealcohol (510g.)

forms NMe2.C5Hj.N:N.C„H,.NMej. After 3 or 4
weeks' passage of the gas there are formed a base

CijHjjNj [173°] and a violet colouring matter

C,sHa,NaOs (?) (Lippmann a. Lange, B. 13,2136).
8. Nitrous acid forms nitroso-di-methyl-aniline

(q. v.).—9. By heating with sulphv/r there is

formed a compound CjHjNSj which is converted

yCH,

by HNO3 into abase (C^/ yCB.^ of which

the nitrate B'HNOj crystallises in colourless

needles and the platinoohloride B'jHjPtCl, in

plates (Mohlau a. Krohn, B. 21, 65). The com-
pound CgHjNSj is neither acid nor basic and

appears to 1

/N/ ^8. It

beCjHZ ^CH/
melts at

69° and forms prisms, insol. "water, and volatile

with steam. On heating with sulphur it is con-
verted into methenyl-amido-phenyl mercaptan.
10. Chloride of sulphur forms tetra-methyl-

di-amido-di-phenyl disulphide S2(C5H,NMez)2
(Hannimann, B. 10, 403).—11. Heated with
persulphocyanic acid it gives S(GjH4NMe2)2 with
simultaneous formation of thiocyanic acid, OS^,

H^S, and NH3 (Tursini, B. 17, 586).—12. Mixed
with CSji and then treated with zinc-dust and
HOI it gives tetra-methyl-di-amido-di-phenyl-

methane [90°] and thioformio paraldehyde [212°]

(Wiernik, B. 21, 3204).— 13. Oxidising agents

give rise to penta-methyl-tri-amido-tri-phenyl-

carbinol (methyl violet) (0. a. E. Fischer, B. 11,

2099).—14. COClj forms 00(0jHjNMe2)ji and, at

120°, NMe2.0,H3(00.0eH,NMeJj.—15. 001^ gives

at 180°O. (CjHjNMe^), (Hannimann, B. 10, 1689).

16. Chloroform at 230° yields CH(CeHjNMe2)3
(Hanimann, B. 10; 1235).—17. Chloral hydratein
presence of ZnOlj forms C0l3.0H{0H).0sHjNMe2
(Knofler a. Boessneck, B. 20, 3195).—18. Fur-
fu/raldehyde in presence of zine chloride yields

04Ha0.CH(0jHjNMe2)2which crystallises in pale-

yellow needles [83°] and is a strong base (0.

Fischer, A. 206, 141).— 19. With heptoia alde-

hyde and ZnOl^ it also forms a condensation-

product (Auger, Bl. [2] 47, 42).—20. Bemoic
aldehyde and ZnCl, forms OsH5.0H(0„H4NMe2)2
(0. Fischer, B. 10, 1624).—21. When treated in

the cold with acetyl bromide it becomes hot and
yields acetyl-mono-methyl-aniline (Staedel, B,
19, 1947).—22. Heptoyl chloride in presence of

ZnOl, forms a base [72-5°] (278° at 15 mm.)
(Krafft, B. 19, 2987).—23. By heating with
benzoyl chloride at 190°, benzoyl-methyl-aniline

is formed with splitting off of M'eOl (Hess, B. 18,

685 ; cf. Michler, B. 9, 1899).—24. Benzoic acid

(1 mol.) and T?fi^ at 200° forms di-methyl-
amido-benzophenone [38°] (0. Fischer, A. 206,

88).— 25. Phthalic anhydride in presence of

ZnClj forms di-methyl-aniline phthalein.—26.

gmzcitrichlaridf forms ' rpalachite green

'

.(NMe2.C8Hj)2CCl.C5H5. The same body isformed
by the action of Bz^O or BzOl in presence of

P2O5.—27. Orthofonme ether and ZnCl, form
0H(05H,NMej)5.—28. VanAllin and ZuOl^form
O^HjaNA [136°] (Fischer a. Schmidt, B. 17,

1895).—29. A blue compound is obtained by
the oxidation of dimethylaniline with chloranil

or other chlorinated quinone. It appears to

have the same constitution whichever chloro-

quinone is used, as on reduction it always gives

a leuco-base of the formula OigH^gN, and melting-

point [173°]. The latter forms glistening plates,

si. sol. cold alcohol, v. sol. hot alcohol, benzene,

and ether. It forms the salts : B"H20l2 : colour-

less crystals.—B''H20l2PtOl4 : fine needles.—
B"Me2Clj : crystals, sol. water, si. sol. alcohol

;

with wet AgjO it gives an- alkaline fluid (Meister,

Lucius, a. Bruning, B. 13, 212, 2100 ; Wiohel-
haus, B. 14, 1952).—30. Acetorie saturated

with SOj forms (03HBO)(S02)(NMeJPh) crys-

tallising in lustrous plates, v. sol. water
and alcohol, insol. acetone (Boessneck, B.
21, 1906). Acetone and ZnOl^ at 150° forms
0Me,(0„H4NMe,)j [83°] poebner, B. 12, 810).—
31. Di-methylaniline dissolved in a saturated

solution ofSO2andmixedwith an aqueous solution
of alloxan forms (C4HjN20j)(NMe2Ph)H2SO, 4aq
crystallising in monoclinio plates ; a:b:c=
1-3399:1: -3394; ^3= 98° 23' (Pellizzari, A. 248,

148; Q. 18, 329).—32. A saturated aqueous solu-

tion of alloxan forms a compound G,2H,3Nj04aq
crystallising in colourless needles, si. sol. water,

decomposing at 250° (Pellizzari, G. 17, 409).

Thecompound forms a crystalline hydrochloride,

nitrate, and oxalate, and yields a sUver salt

OijHijAgNaOj. It is decomposed by alkalis

forming a compound CnHi^NjOa, decomposing
at 281°.—33. s-Triniirobensene forms a com-
pound NMe^PhOsHjJNOj), [108°] which crystal-

lises in long dark' violet needles, si. sol. alcohol

(Hepp, A. 215, 358).— 34. Tri-nitro-toluem

forms a corresponding body (H.).—35. Tri-rvUnro-

aniUne forms NMe,^h05H,(N0j),(NH,) [141°]

(Hepp).
Salts.—Dimethylaniline is apparently less

basic than aniline, for if a mixture of the bases

is treated with an insufficient quantity of cold

aqueous HCl the base left nncombined is chiefly

dimethylaniline (Morley, 0. /. 51, 580).—
B'H2S04. [80°]. Sol. water, insol. ether and
benzene. H.F. 8400. The normal sulphate

could not be formed. At 190° the acid sulphate
splits up into 00^ and the sulphonio acid

(Vignon, 0. B. 107, 263).-B'jHjHgOl4. [149°].

-Large tables or prisms ; sol. hot water and hot
alcohol. Prepared by adding aqueous HgCl,
to an alcoholic solution of dimethylaniline
(Klein, B. 11, 1741).— B'jHgjOClj. Formed
together with the preceding. Small needles or

glistening leaflets; m. sol. hot water and hot
alcohol, insol. cold water, v. sol. benzene. On
heating to 100° a blue colouring matter is

formed.— B'jHgOlj (Leeds, J. 1882, 504).—
B'2H2SnCl4. Large monoclinio crystals (Hjort-

dahl, J. 1882, 623).— B'jHjPtCl„. Tables.—
B'2H2Pt01s2aq (Beinhardt a. Staedel, B. 16,

29).—B'jHjPtBrj. Brownish - red monoclinio
needles.— Bil52B'HI (Kraut, A. 210, 324).—
(BiIa),3B'HI.— (BiI,),4B'HI.— {Bii.,)fiB>m^—
BiIsB"HI.—B'jHjFeCy,. Laminae ; si. sol. cold

water, beizig less eoluble thi^n the niethyl^nilin^
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and aniline ferrooyamdes (Fischer, 4. 190, 184).

—

B'jHjFeCyjSaq (Eisenberg, A. 205, 266).

Methylo-iodide OgK^JiiMejl. Phenyl-tri-

methyl-ammonivm iodide. S. (alcohol) 2'2 at 8°.

The combination of PhNMe, and Mel takes

place rapidly (Lauth, Bl. 7, 448). It may also

be obtained by shEukiug a mixture of aniline

(1 mol.) with Mel (3 mols.) and KOH (2 mols.)

dissolved in water (PawlinofE, J, B. 13, 448 ; Bl.

[2] 37, 493). Plates (from alcohol). Converted
by moist AgjO into CgHgNMejOH a deliquescent,

crystalline, caustic base. When the methylo-
iodide is distilled it splits up into NMojPh and
Mel, but these recombine in the receiver. If,

however, a current of HOI be passed through the
retort NMejPhHCl condenses in the receiver,

while Mel escapes and may be condensed in a
second colder receiver (Merill, J. pr. [2] 17, 286).

When treated in a sealed tube with a solution of

potassium in anhydrous liquefied ammonia it

yields KI, NMe,, and possibly benzene (Thomp-
son a. Cundall, G. J. 53, 761). BbUing cone.

KOHAq slowly decomposes PhNMcjI into di-

methylaniline, KI, and MeOH (Glaus a. Eauten-
berg, B. 14, 621). The methylo-iodide gives rise

to the following derivatives :—PhNMcsIj. [115°J.
Brown trimetric plates (Geuther, A. 240, 69).

—

PhNMojIj. [87°] (Dafert, M. 4, 500). Lustrous

green monocUnio needles ; a:h:c= 1-794:1:1-251

;

/J = 69° 43'. — PhNMejI,. [65°]. Violet-black

plates.—PhNMejIZnl^. Trimetric crystals

(Hjortdahl).—PhNMeaClHgClj. [188°]. S. -36

at 6-2°. Needles (Hiibner, A. 224, 352).—
(PhNMesO^aPtOlj. Orange needles (fromwater).

S.-33at7-4°.—(PhNMesJjCrjO,. Prisms. S.-5.—
(PhNMe3),Cr30,|,. MonocUnio crystals (Hjort-

dahl).

Ethylo-ioSide B'Etl. [125°]. Identical

with methyl-ethyl-aniline-methylo-iodide; KOH
splits off dimethylaniline (Clans a. Howitz, B.
17,1325).—PhNMe^Etlj. [81°]. Dark-violethexa-

gonal rhombohedra (Geuther).—PhNMejEtlj.
[50°]. Lustrous bluish - green plates. —
PhNMe^Etl,. [45°]. Violet-black plates.

References. — Beomo-, Bbomo - nr - niteo-,

ChiiOko-, OhiiOEO-nitko-, Iodo-di-, Nitro-, and
NiTBOSO-DI-METHYLANILINE.

DIMETHYLANILINE - AZTLINE .v. Di-

methyl-a/inido-bemene-Azo-dimethylivnili/ne.

DI - METHYL - ANILINE -PHTHALEIN v.

rBTEA-MBTHYL-DI-AMIDO-DI-PHENYIi-PHTHAIjrDE.

METHYLANILINE SULPHONIC ACID v.

Methtlamidobenzene sulphonio acid.

0-DIMETHYLANISIDINE v.^ o-Dimbthyl-

AWDO-fHENOL.

METHYL-ANISOL is the methyl ether of

CbesoIi.

(B. 1)-METHYL.ANTHBACENE O.sH,, i.e,

CH
C.hZ| \c„H,Me[^ l]. Mol. w. 192. [203°]

(Bornstein) ; [200°] (Birukoff). Formed by dis-

tilling erj/i/wo-oxy-methyl-anthraquinone with

zinc-dust (Birukoff, B. 20, 2070). Formed also

by boiling iso-methylanthraquinone with zinc-

dust and ammonia, and splitting off water from

the resulting methyl-hydroxanthranol by boiling

with xylene (Bornstein, B. 15, 1821). White

plates.—B'C8H2(N0j)a0H : red needles. Gives

OR oxidation methyl-^nthraquinope [167°] an^

the corresponding anthraquinone carboxylic acid.

Forms a di-bromo-methyl-anthraceno [148°].

Hexahydride Oyfiig. [a. 65°]. Formed
by reducing the dilaotone of benzophenone di-

carboxylic acid with phosphorus and hydrio

iodide (Graebe a. Juillard, A. 242, 256). Plates.

V. sol. alcohol, ether, and chloroform. Passed
through a red-hot tube it yields a hydrocarbon
[195°]. On oxidation it yields methylanthra-
quinone [154°].

(jB. 2)-Methyl-anthracene
CH

CsHj/l \o.H,Me[| 2]. [200°]. Occurs in

coal-tar oil, and hence is present in crude anthra-

cene and phenanthrene (Japp a. Schultz, B. 10,

1049).

Formation.—1. By passing di-tolyl-methane

through a red-hot tube (Weiler, B. 7, 1181).—
2. By passing di-tolyl-ethane through a red-hot

tube (0. Fischer, B. 7, 1191 ; 8, 675).-3. Appa-
rently occurs among the products obtained by
passing vapour of oil of turpentine through a

red-hot tube (Schultz, B. 10, 84).—4. By the

action of zinc-dust at high temperatures on
ohrysophanic acid 0,5Hj02(0H)2, on emodin
0,5H,02(0H)3 (Liebermann, B. 8, 970 ; A. 183,

163), on aloin (in small quantity) (E. Schmidt,
B. 8, 1275; Ar. Ph. [3] 8, 496), on the acid

[4:l]CH3.C„H^.C0.CsH4.C0ja (Gresly, A. 284,

238), on abietic acid (colophony), on gum benzom
(Ciamician, B. 11, 273), on chrysarobin (Lieber-

mann a. Seidler, A. 212, 34), and on methyl-quini-

zarin (Nietzld, B. 10, 2013).—5. Byboilingphenyl
xylyl ketone CsHs.C0.CjH3Me2[l:2:4] for a long
time (Elbs, /. pr. [2] 35, 472). The isomeric

CsH5.CO.C5H3Me2[l:2:5] condenses on boiling to

the extent of 10 to 20 p.c. to {B. 2) -methyl-

anthracene ; dehydrating agents either stop the

reaction or split off benzoic acid.

Properties.—Yellowish plates (from alcohol).

Sublimes in large white plates, exhibiting blue

fluorescence. SI. sol. alcohol, ether, and HOAo,
V. sol. CHCI3, benzene, and CSj. Chromic acid

in HOAo oxidises it to anthraquinone carboxylic

acid [282°]. Cone. HNO3 added to its alcoholic

solution forms methyl-anthraquinone. Bromine
in CSj forms a di-bromo- derivative [156°]

(Fischer), which yields, on further bromina-

tion, a tetra-bromo- derivative cijstallising from

toluene in needles. The picric acid com-
pound melts at [93°] (Gresly).

'Di-methyl-anthraoene C,eHn i.e.

-CHv
C3HZ I NC^H^Moj. [71°]. (above 360°). V.D.

7-19. One of the products obtained by passing

benzyl-mesitylene through a red-hot tube. Se-

parated from the di-methyl-anthracene [218°]

which accompanies it in smaller quantity, by
crystallisation from toluene, in which the com-

pound, melting at 71°, is extremely soluble.

Further purified by means of its picric acid

compound pOouise, Bl. [2] 44, 180 ; A. Ch. [6]

6, 191). White needles, v. e. sol. cold benzene

and toluene, m. sol. HOAc and alcohol. On
oxidation with CrO,, in HOAc it yields di-methyl-

anthraquinone [158^]. The picric acid com-
pound forms long red needles. Forms a grey

cgmpound with nitrorftnthrawnf

.
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.OH.
Di-methyl-anthraoene C^H,^

| ^CsHjMej.

[219°]. One of the products of the passage of

benzyl-mesitylenethrough ared-hot tube (Louise,
Bl. [2] 44, 178). Rhomboidal plates, insol. cold
aloohol, si. sol. ether, ligroin, and aoetic acid, v.

sol. hot benzene and toluene. Forms small
colourless leaflets when sublimed. Br in CSj
forms a crystallised bromo- derivative. The
picric acid compound crystallises in red
needles. OrOj in HOAo oxidises it to a di-

methyl-anthraquiuone [170°]. Forms a green
compound with nitro-anthracene.

Di-methyl-anthraoeue

C^/\ \CsH2Mes,[J:2:4]? [220''-226°].

Obtained by distilling with zinc-dust the tri-oxy-

di-methyl-anthraquinone derived from m-xylene
carboxylic acid, gallic acid, and H2SO4 (Birukoff,

B. 20, 871). Plates. Oxidised by CrOg to a di-

methyl-anthraquinone [112°].

.CH,
Di-methyl-antbracene CaH,^ I >CjH,Mej.

[216°]. Obtained by treating a mixture of toluene

(3 pts.), CS2 (3 pts.), and chloroform (1 pt.) with
AIOI3 (2 pts.) (Elbs a. Wittich, B. 18, 348). With
chromic acid it gives a quinone [162°]. Probably
identical with the isomeride [219°].

Di-methyl-anthraoene CbHX I yOp^Ue..
\0H/

[203°]. From [2:4:l]0,H3Mej.C0.0^4.COjH[l:2]
by heating with red-hot zinc-dust (Gresly, A,
234, 238). Plates. Possibly identical with the
isomeride [220°-226°].

Di-methyl-anthracene
CH

0^t<Qi ^0^,Me,[J |]. [246°]. Formed by

reduction of di-methyl-anthraquinone [183°]

with zinc-dust and NH3. White plates, with
bluish-green fluorescence. Its picrate forms
garnet-red needles, decomposed by alcohol (Elbs

a. Eurioh, B. 20, 1363).

Si-methyl-anthracene
/CH.

O.HsMe< I NOsHsMe. [200°]. Formed from
\ch/

coal-tar xylene by chlorination at boiling tempe-
rature, and subsequently heating the resulting

[3:l]CjH4(CHs)(CH,Cl) with water at 210= (Van
Dorp, B. 5, 674). White fluorescent plates.

Yields on oxidation with chromic acid a quinone
[158°]. Br gives a di-bromo-di-methyl-anthra-

oene [154°]. Perhaps identical with the follow-

ing isomeride.

Si-methyl-anthracene

/OH.
0,H3Me<| XHjMe. [225°] (A.) ; [232°] (F.

a. C). Occurs in coal-tar (Zincke a. Wachen-
dorff, B. 10, 1481). Formed from toluene, AlOlj,

and acetylene tetra-bromide (Anschiitz, A. 235,

172). Prepared by acting on toluene with methyl-
ene chloride in presence of AlCl, (Friedel a.

Crafts, Bl. [2] 41, 323; A. Oh. [6] 11, 266).

Scales. With CrO, in HOAo it gives dimethyl,

g^lhraquiiione [160°j, which forms an orange

solution in H^SO^, The picric aoid com
pound crystallises in slender needles.

Si-methyl-anthracene

CeHaMeO ^C^HjMe. [244°]. From tetra-

methyl-anthracene dihydride,

CBH3Me<|[Qg-M:e^''«^3'^® ^7 distillation over

red-hot zinc-dust, (Anschutz, A. 235, 320),
Greenish-yellow lammse (from benzene) ; m. sol.

benzene, si. sol. alcohol. Gives on oxidation di-

methyl-anthraquinone [236°].

s-Si-methyl-anthraceue dihydride C„H„i.«.

°«^*<OMeH>°«^*- [181°]. From ethylidens

bromide, benzene, and AlCl, (Anschiitz, A. 235,
30S). Tellow laminEB (from alcohol). Sublimes
in yellow needles. V. sol. benzene, CSj, and
ether, si. sol. cold alcohol and glacial HOAo.
Distillation over red-hot zinc-dust gives anthra-
cene. Oxidation gives anthraquinone. Bromine

in HOAo gives C^,<gJ*gj>O.H., which crys-

tallises from toluene in needles.
Picrate C,5H„0eH2(N0j)30H. [174°].

f«-Di-methyl-anthracene dihydride

C«H,<^^|j>OeH,. [56°]. Formed by the ao-

tion of HI and red phosphorus on dimethyl-

anthron C„H4<^° NC^H, at 150° (Hallgarten,

B. 21, 2508). White crystals, sol. ether, benzene^
and HOAo.

/CH.
Tri-methyl-anthraceae ObH.< I >OsHMe,

\ch/
Q:2:8:5]. [236°] (W.) ; [243°] (G.). Obtained

by distilling ' ifi-oumene-phthaloylio ' acid

CjHjMe3.CO.CeH4.CO2H with zinc-dust (Gresly,

A. 234, 239). Formed also by distilling tri-oxy-

di-methyl-anthraquinone [244°] over zinc-dust

(Wende, B. 20, 868). Exhibits green fluores-

cence.
Tri-methyl-anthraeene 0,,H,. i.e.

GH
[2:5:^] C,H2Mei<^

|
^OftMe Qis]. [227°].

Formed by boiling di-^i-xylyl-ketono

CeH3Me2.GO.C3H3Me, for six hours, H2O being

eliminated. Colourless plates, with bluish-green

fluorescence. Sublimes below 100°; slightly

volatile with alcohol. Y. si. sol. cold alcohol, v.

sol. ether. By GrO, and acetic acid it is oxidised

to tri-methyl-anthraquinone [184°] (Elbs a. 01-

berg, B. 19, 409; J.pr. [2] 85, 483).

Tetra-methyl-anthraoene C,bH„. [c. 280°].

A small quantity (-3 g.) is formed from m-xylene

(100 g.), AljClj, and acetylene tetrabromide (An-

schiitz, A. 235, 173). GrO, gives a substance

(tetra - methyl - anthraquinone 7) which forms
needles [0. 300°].

letra-methyl-anthracene (?). [280°]. From
o-xylene, AljClg, and acetylene tetrabromide

(Anschutz, A. 235, 175). Fluorescent needles.

Tetra-methyl-anthracene (?). [280°]. Formed

,

similarly from ^-xylene (A.).

Tetra-methyl-anthracene C„H,Me,. [168'|].

Formed by the action of methylene chloride in

presence of AlCl. on <»-zvleiie. and in smallei
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quantity on ilf-cumene {Friedel a. Crafts, A. Ch.
[6] 11, 268). Crystallises from benzene. Gives
a dark-red crystalline compound with picric acid.

Cone. HjSOj gives a yellow solution. CrO, in
HOAo oxidises it to tetra-methyl-anthraquinone
[206°].

Tetra-methyl-anthracene dibiomide

CAMe<^^J^^>C,H3Me. Prom the oorre-

Bponding tetra-methyl-anthracene dihydride by
bromination (Ansohiitz, A. 235, 321). Tellow
needles ; decomposes when heated,

letra-methyl-antliraceiie dihydride

MeO,H3<^^^^>CAMe. [171°]. Obtained

by the action of ethylidene chloride on toluene
in presence of AljClj (Anschiitz, A. 285, 317).

Pale-yellow trimetriclaminte; a:6:c = 675:1: -924:

(from alcohol and EOAc) ; v. sol. benzene, si.

Eol. HOAc, v. si. sol. alcohol. Distillation over
red-hot zinc-dust gives di-methyl-anthracene
[244°]. Oxidation gives di - methyl - anthra-
quinone [236°].

Picrate Oi^fi^i{NOi),OB.. [165°]. Bed
glistening needles.

Hexa-methyl-anthracene CnHjMej. [o. 220°].

One of the products of the action of methylene
chloride on ifi-cumene in presence of AICI3

(Friedel a. Crafts, A. Gh. [6] 11, 272). Not vola-

tile at 440°. The alcoholic solution gives with
picric acid a brownish-black pp. [203°]. Cone.
H2SO4 forms a red solution, becoming colourless

after absorbing moisture.

References.—Di-beomo - methyl - antkbaoene
and Amido-methyIi-akthbacenb mHYDniDE and
DIBBOMIDE.

SI-METHTL-AHTHBACHBYSONE v. Tetka-
OIT-DI-METHTL-ANTHKAQniNONE.

DI-METHYL-ANTHBACYI-AMINE v. Di-

UETHYL-ANTITRAMINE.
DI-MEIHYL-AKTHEAFLAVIC ACID v. Di-

OXY-DI-llETHYL-ANTHBAQTIlNONE.

METHYL-ANTHBAGALLOLS v. (1:2:3)-Tei.

OXY-METHYL-ANTHBAQUINONES.
DI-METHYL-ANTHEAMIHE C,jH„.NMe2.

Di-methyl-anthracylamine. [155°]. -Formed by
heating the methylo-hydrate. Thin golden
plates. Soluble in alcohol with a green fluor-

escence.

Salts.—B'HCl: colourless plates, decom-
posed by water.—B'^HjCl^PtOli : yellow pp.

Methylo-iodide B'Mel. [215° uncor.].

Formed by heating anthramine with methyl
iodide at 100°. Flat needles, sol. hot water, si.

Bol. cold, nearly insol. alcohol.

Methylo-chloride-platinum salt
B'jMejCljPtClj: yellow crystalline pp.

Methylo-hydrate B'Me(OH) : strongly

alkaline. Formed by the action of AgjO on the

iodide ; on boiling the aqueous solution it de-

composes into di-methyl-anthramine and methyl
alcohol (Bollert, B. 16, 1636).

UETHYL-AKTHSANILIC ACID v. Amido-
•OlitllO ACID.

{B. l)-IIETHYI.-AiriHBAClTriNONE

C„H,.0, i.e. cX<c8>C.HsMe[^ l]. Mol.

w. 222. [154°] (Graebe); [167°] (Birukofl)

;

[176°] (Bornstein). Formed by oxidising {B. 1)-

methyl-anthracene with CrO, and HOAc (Biru-

kofi, B. 20, 2070). Formed also by oxidising

Tot, III,

(B. l)-methyl-anthracene hexahydride (Graebe
A. 242, 256). The same, or the followingj
methyl-anthraquinone is a by-product in the
preparation of anthraquinone (Wachendorff a.
Zinoke, B. 10, 1485 ; Bornstein, B. 15, 1820).
Small needles (from dilute HOAc). V. e. sol.

alcohol and benzene.
(B. 2)-IIethyI-anthraqninone

°«H<C0>°«^«'^«[5 2]- [163°] (F.); [172T
(E.) ; [177°] (Bomer a. Link, B. 16, 695).

Formaticm.—1. By warming an alcoholic
solution of {B. 2)-methyl-anthracene with nitric
acid, ppg. with water, and subliming {O.Fischer,
B. 8, 675).—2. In small quantity by boiling
phenyl m-xylyl ketone (Elbs, J. pr. [2] 35, 471).
3. By warming [4:l]CH3.0,Hi.CO.O,H,.COjH
with H2SO4 at 170° for ten minutes (Gresly, A.
234,239).

Properties.— Yellow needles. Sublimes in
almost colourless needles. V. sol. alcohol, benz-
ene, and HOAc (E. a.L.) ; according to Fischer,
however, it is si. sol. these solvents. Cone.
H^SO, forms a blood-red solution which becomes
violet on heating. When heated with zinc-dust
it yields methyl-anthracene [203°]. With fuming
HjSO, it yields a disulphonio acid, which on
fusion with potash forms di-oxy-methyl-anthra-
quinone (methyl-alizarin) [252°] (Fischer).

Isomeride of Uethyl-anthraqninone v.

Methanthkenb,-
Si-methyl-anthraqmnone 0,sH,jO, t.e.

C,Hj<^0>C3H,Mej[J:2:4] ? [158°]. Obtained

by oxidising the corresponding di-methyl-an-
thracene [71°]. Formed also by heating benzoyl-
mesitylenic acid CjHs.CO.CjHMejOOjH with
P2O5 and subliming the product (Louise, A. Ch.
[6] 6, 193, 228 ; Bl. [2] 44, 181). Yellow aoicular

prisms (from chloroform-acetone) or needles (by
sublimation). Insol. water, si. sol. alcohol, sol.

chloroform and acetone. With zinc-dust and
KOH it gives an intense red colour. This di-

methyl-anthraquinoue ought theoretically to bo
identical with those melting at 180° and 112° {v.

infra).

Si-iaethyl-anthraqninone OijHjjOj. [170°].

Obtained by oxidising di-metliyl-anthraoene

[219°] with CrOs in HOAc (Louise, A. Gh. [6] 6,

189; Bl. [2] 44, 180). Yellow needles (from
alcohol). With zinc-dust and KOH it gives a
characteristic red tint, which disappears on
heating.

Si-methyl-anthraqninone

CeH<co>°«^^'^«^[6=3=*]- ^^^°^-

Obtained by heating o-xylyl-phenyl-ketone-

oarboxylio acid (o-xyloyl=o-benzoio acid)

[3:4:l]C„H3Me2.CO.C„Hj.0OjH[l:2] with cone.

H^SOi. By HNO3 (S.G. 1-2) at 220° it is oxi-

dised to anthraquinone-di-carboxylic acid [340°]

(Elbs a. Enrich, B. 20, 1361).

Si-methyl-anthraqninone

C3H.<^g>0AMe,[J:2:4]. [180°].

Formed by heating J»-xylyl-phenyl-ketone-

o-carboxylio acid (w-xyloyl-o-benzoio acid)

[2:4:l]C3H,Mej.0O.C,H,.OOjH[l:2] with cone.
HjjSO, ; the yield is 60 to 70 p.o. of the theo-
retical (Gresly, A. 234', 240 ; Elbs a. GiinthBr,
B. 20, 1364). Small needles, si. sol. benseue

U
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and alcohol. By dil. HNO3 it is oxidised to

anthraquinone m-di-oarboxylio acid [above 330°].

Eeduoed by zino-dust and ammonia to a hydro-
carbon [85°] which forms with picric acid

reddish-brown scales [135°].

Si-methyl-anthraquinone

OeH.<;^°>0,H,Me,[^:2:5]. [118°]. Formed

by warming. [4:l:a;]0„H3Mej.CO.OeHi.CO.,H[2:l]
with cone. H^SOj at 120° (Gresly, A. 234, 240).

Dl-methyl-anthraqninone

C,H,<^°>C„H2Me2[g:2:4]? [112°]. Obtained

by oxidising the di-methyl-anthracene [220°-

226°] (Birukofi, B. 20, 871).
Si-methyl-anthraquinone

OsH,<^Q>C.HjMe2. [162°]. Obtained by

oxidising di-methyl-anthracene [216°] (Elbs a.

Wittich, B. 18, 348).
'

]}i-methyl-anthrac[ninoue

C,H3Me<^°)>C„H3Me. [236°]. -Formed by

oxidation of di-methyl-anthracene [244°]. Pale-

yellow needles, si. sol. HOAo, v. si. sol. alcohol
(Ansohiitz, A. 235, 821).

Di-methyl-antbraqninone

C,H3Me<QQ>C„H3Me. [155°]. Obtained by

oxidising the di-methyl-anthracene occurring in

coal-tar xylene (Waohendorff a. Zinoke, B. 10,

1482). Small light-yellow needles (from dilute

alcohol). May be sublimed. M. sol. alcohol,

ether, and HOAo.
Si-methyl-anthraqulnone

0,H3Me<pQ>C„H3Me. [160°]. Obtained by

oxidising the di-methyl-anthracene formed from
toluene, methylene chloride, and AlCl, (Friedel

a. Crafts, A. Oh. [6] 11, 266). Forms an orange
solution in H2SO4. Probably identical with the
preceding.

Tri-methyl-anthraquinone

CsH,<pQ>C3HMe3. [Me:Me:Me= 1:2:4]. [161°].

Formed by warming i|'-cuminoyl-benzoio acid

OeHjMea.CO.CoHi.COjH for a short time with
eonc. H,SO, (Gresly, A. 234, 240). Needles.

Tri-methyl-anthraquinone

[2:5:yC,H,Me,<g°>C„H3Me[J:3]. [184°].

Formed by oxidation of the tri-methyl-anthra-

cene obtained from di-^-xylyl ketone (Elbs a.

Olberg, B. 19, 409).

References. — Amido-, Nitko-, and Oxy-
MEIHYL-ANTHEAQUIKONES.

nETHYI-ANIHaAQVIirONE CAliBOXY-

IICACIDC,3H,„0,i.e.C.H3Me<^°>C,H3.CO,H.

[246°]. Occurs among the products of the oxi-

dation of coal-tar di-methyl-anthracene by CrOj
in HOAo (WachendorfE a. Zincke, B. 10, 1483).
Small needles (by sublimation) ; t. sol. hot
alcohol.

Si>methyl-anthraqiiinone carbozylic acid

C„H,30,i.e. C3H,<^°>C,H,MerC0,H. [240°].

Formed by heating ifz-cuminoyl-benzoio acid

C„HjMe3.C0.C8H4.C0jH[2:l] with fuming H^SO^
fGcesly, A. 234, 241). Small needles. V. uol.

alkalis, b1. sol. alcohol and benzene. May ba
sublimed.

DI-METHTL-ANTHBAEUFIN v. Di-OST-W-
MEIHYL-ANTHBAQIIINOIIE.

DI METHYL -ANTHSONE 0„H,«0 t.«.

C„H,<^Og^>CeH,. [94°]. Formed by the

action of Mel and KOHAq on anthranol (Hall-

garten, B. 21, 2508). Transparent crystals, v.

sol. benzene, ether, si. sol. petroleum ether.

Converted by the action of HI and red phos-
phorus into di-methyl-anthracene dihydride.

METHYL-AEBUTIN v. Arbutin.

METHYL ARSENATE Me,AsO<. (214°).

S.G. i4 1-559. Formed from AgjAsO, and Mel
(Crafts, Bl. [2] 14, 99).

METHYL ABSENITE MejAsO,. (129°).

S.G. w 1-428. V.D. 6-01. From AsCl, and
NaOMe (Crafts, Bl. [2] 14, 104). When
arsenious acid is dissolved in aqueous NaOH
and treated with alcoholic Mel the product is

not mono-methyl arsenite but methane arsonic

acid CH,.AsO(OH)j (KUnger, A. 249, 149; cf.

vol. i. p. 317).

METHYL-AESINE v. Orj'awM! Aesenio com-

pounds.

METHYL-ATBOLACTIC ACID v. Oxy-toltl-
PKOPIONIO ACID.

METHYL-ATBOPIC ACID v. Phenyl-cko-
TONIC ACID.

METHYL-AUBIN Cj,H,e0,aq. A by-product
in the preparation of aurin (Zulkowsky, A. 194,

131; 202, 210; if. 3, 476). Brick-red crystals

with green lustre (from 60 p.c. alcohol). Its al-

coholic solution is yellowish-red, and becomes
crimson on addition of alkalis. It loses aq at

100°, but does not melt below 200°. HCl added
to its dilute alcoholic solution ppts. C^sHjjClO,
as red crystals with blue reflex. On heating

with water in sealed tubes at 245° methyl-aurin
is split up into ^-cresol and di-oxy-benzo-

phenone. Alkaline KMnO, oxidises methyl-
aurin to 0,|,H,403. Potash-fusion forms ^-oxy-

benzoic acid. Zinc-dust and HOAc reduce it to

methyl-leuoaurin CjoHuOj, which crystallises in

long colourless needles. HjSOj forms red crys-

tals of (Cj„H,503)2H2S04 which are blue by re-

flected light. Bromine in HOAc forms crystals

of CjgHgjBr^OjHBr aq, which have a steel-blue

reflex.

METHYI-AZELAi'C ACID v. Octane di-

OARBOXYLIC ACID.

HEIHYL-DIAZO- COMPOUNDS v. Di-Azo.

COMPOUNDS.

TETRA-METHYL-XETEAZONE 0<H,jN, i.e.

(CH3)2N.N:N.N(CH3)2. (180°). Prepared by

the oxidation of dimethyl-hydrazine in ethereal

solution with HgO (Eenouf, B. 13, 2178). Oily

fluid. Explodes with violence if heated above

130°. Alkaline in reaction. Eeduces AgNO, to

a silver mirror. It is decomposed by boiling

aqueous acids into dimethylamiue, methy^amine,

formic acid, and nitrogen.

Salts. — The piorate B'OsH2(NOj)30H
forms yellow prisms. V. sol. water, si. sol.

alcohol. The other salts are also easily soluble

in water.

METHYL-MO-BAEBITTJEIC ACID Ofi,Tif,Or

Formed by treating nitro-methyl-uracQ
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mann, A. 253, 80). Needles, t. sol. cold water.
Di-methyl-barbituric acid v. Di-methyl deri-

vative of Barbituric acid, vol. i. p. 439.
METHYL-BENZAMIDES v. Benzoyl deriva-

tives of Methylamineb.
KETHYL-BENZENE v. Toluenb.
Di-methyl-benzene v. Xyleni;.

Til-metli7l-beiizenev.t{'-CuiiENE,MESiTTiiENS,

and HEMniELLITHENE.
Tetra-meth>l-benzene v. Dcrei^e.
Fenta-methyl-benzene C„H,|, i.e. OsHMej.

MoLw. 148. [52="]. (231° i.V.). V.D. 5-27 (calc.

6-12). H.P. 31,900. H.0. 1,554,100 (Stohmann,
Eleber, a. Langbein, J. pr. [2] 40, 83). One of

the piodacts of the action of MeCl on benzene
OT toluene in presence of AlCl, (Friedel a. Crafts,

4. Oh. [6] 1, 472; Ador a. Eilliet, B. 12, 332).

Formed also in lU:e manner by the action of

MeCl and AlCl, on tri-methyl-benzenes at 100°-

110° ; the fraction (220°-235°) on crystallisation

from alcohol deposits OjMe,- first, and the penta-

methyl-benzene remaining in the mother-liquor

may then be purified by means of its sulphamide
(Jacobsen, B. 20, 896). Ponta-methyl-benzene

is a by-product in the formation of tetramethyl-

benzene by the action of Mel and AlCl, on
i|/-cumene (Clans, J. pr. [2] 38, 231).

Properties.—Flat prisms ; v. e. sol. alcohol.

Beactions. — 1. Bromine in CHCl, forms

OjMesBr. [163°] (292° i.V.) (F. a. C. ; Jacobsen,

B. 20, 898).—2. AgNOs and vapour of Br forms
di-bromo-c-durene [202°] (Gottschalk, B. 20,

3288).—3. CISO3H forms the sulphone and
Bulphoohloride (Jacobsen).—4. Cold cone. HjSO,
does not form the corresponding sulphonic acid,

but yields c-tetra-methyl-benzene sulphonic acid

and hexa-methyl-benzene (J.).—5. KMnOj forms
benzenepenta-carboxylioacid(F. a.C).—6. Fum-
ing nitric acid forms di-nitro-c-tetra-methyl-

benzene [178°] (Gottschalk, B. 20, 3287). Dilute

nitric acid acting on its solution in benzene pro-

duces tetra-methyl-benzoio acid [165°].—7. Heat-

ing with AICI3 forms isodurene, CsMej, and
other hydrocarbons (Jacobsen, B. 18, 340).

—

8. CI.CONH2 and AICI3 convert CjHMes dissolved

in CS2 into the amide of penta-methyl-benzoio

acid (Jacobsen, B. 22, 1219).

Picric acid componnd
C,HMe3CBHj,(N0j)30H. [131°]. Golden-yellow

prisms.
Hexa-methyl-benzene Oj^H,, i.e. C^Me,.

Mol. w. 163. [164°] (F. a. C.) ; [166°] (J.).

(204°). S. (95 p.e. alcohol) -2 at 0^ V.D. 5-73

(oalo. 5-61) (F. a. C.) ; 5-58 (H.). H.C.v. 1,7^)9,600.

H.C.p. 1,712,200. H.F. 36,800 (Stohmann, Kleber,

a. Langbein, J.pr. [2] 40, 84).

Formation.—1. The final product of the

action of MeCl on benzene or toluene in the

presence of AlCl, (Friedel a. Crafts, A. Ch. [6] 1,

467 ; 0. B. 91, 257 ; Ador a. Eilliet, B. 12, 332).—

2. From o-di-ohloro-benzene, MeCl, and AlCl, at

100° (Friedel a. Crafts, A. Ch. [6] 10, 411).—

3. A by-product in the formation of (1,2,3,4)-

tetra-methyl-benzene by the action of Mel and

AICI3 on if'-oumene (Glaus, J. pr. [2] 38, 231).—

4. By heating dimetnylaniline methylo-iodide at

330° (Hofmann, B. 6,721).— 5. Said to be apro-

(^uct of the action of fused ZnOl,' on Sugar (O. J,

•i'i, 953 ; D. P. J. 237, 146).— 6. Pormed aa %

by-product in the preparation of cumidine by
heating xylidine hydrochloride with methyl alco-

hol; also in small quantity by the action of

methyl alcohol at a high temperature on aniline

hydrochloride (Hofmann, B. 13, 1729).—7. By
dropping methyl alcohol upon strongly-heated

ZnClj (Le Bel a. Greene, Am. 2, 21).—8. By
pouring acetone upon fused ZnCl, (H. Greene,

C. B. 87, 931).—9. By shaking orotonylene

CMe:CMe with H^SOj (3 pts.) diluted with TOter

(1 pt.) (Favorsky, J. pr. [2] 37, 384 ; Lwo£E a.

Alm^dingen, Bl. [2] 37, 493).—10. Together
with other products by the prolonged action of

cone. H2SO4 upon durene (Jacobsen, B. 19,

1211).—11. A product of the action of cold cone.

H.,SO, on penta-methyl-benzene (Jacobsen, B.
20', 901).

Properties.—Colourless plates (from alcohol)

or prisms (from benzene) ; insol. water, si. sol.

cold, V. sol. hot, alcohol, v. sol. benzene. Forms
iridescent plates on sublimation. Does not dis-

solve in cone. H^SO^.
Beactions. — 1. Bromine at 100' yields

C„H„Br, [255°] (F. a. C); [227°] (H.).-

2. KMnO, oxidises it at a low temperature to

mellitic acid.—3. Dilute niiric acid yields c-tetra-

methyl-benzene dioarboxylio acid (Jacobsen, B.

22, 1216).—4. When heated with AlCl, at 200°

a gas is given off and penta-methyl-benzene,

durene (Friedel a. Crafts, 0. B. 100, 692), iso-

durene, tri-methyl-benzenes, xylenes, toluene,

and benzene are formed (Jacobsen, B. 18, 339).

—

5. PCI5 forms hexa-chloro-hexa-methyl-benzena

(2-«-)-
. .,

Picric acid compound
C.Me„0eH3(N02),0H. [169°]. Golden plates.

METHYI-BENZENE CAEBOXYLIC ACID v.

TOLUIO ACID.

Di - methyl - benzene carboxylic acid v.

Mebittlenio and Di-methtI'-eenzoic acids.

Iri - methyl - benzene carboxylic acid «.

;((-CnMiNio acid.

Hethyl-benzene dicarboxylic acid v. XJvitic

ACID, MEIHYL-ISOPnTHALIO ACID, MeTHYL-TEREPH-

THALIC ACID, and ToiiUENB DICABBOXYLIO ACID.

Di-methyl-benzene dicarboxylic acid v. Di-

METHYIi-ISOPHTHAIiIO and Dl-METHYIi-TEREPH-

THALIC ACIDS.

Tri-methyl-benzene dicarboxylic acid

05HMes(C02H)2. Obtained by oxidising

CeHMej.CO.CjHj with KMnO, in alkaline solu-

tion (Ador a. Meyer, /. 1879, 562). Needles

(fromwater).—BaA"aq. Slender needles; almost

insol. water.

Tetra-methyl-benzene dicarboxylic acid

C^Uet{CO,B.), [6:5:4:3:2:1]. [249°]. Formed by

boiling CoMco with dilute HNO3 (Jacobsen, S.

22, 1215). Small needles (from hot water) or

prisms (from alcohol). Yields e-durene when
distilled with lime.—BaA'j2aq.

DI-METHYIi-BENZEKE GLYCOL v. Di-».

OXY-XYLENE.

METHYL-BENZENE SULFHINIO ACID v.

Toluene sulphinio acid.

Tri-methyl-benzene sulphinio aoid

0»H,Me,(SO,H) [1;3:4:6]. [98°]. Long needles

(from water).—NaA'—BaA',. S. 5 at 7°. Thin
plates.—AgA' (Badlofi, B. 11, 32).

UETHYL-BENZENE SVLFHONIO AOID v.

'iovswxs svifHomo acid.

63
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Si-methyl-benzene sttlphauic acid v. Xtleite:

BUWHONIO ACID.

c-Tri-methyl-benzene snlphonic acid

OeH2Me3(S03H) [1:2:3:5], HarmmelUthcne sul-

phonic acid. Formed by Bulphonation of hemi-
melUi.hene (Jacobsen, B. 15, 1858; 19, 2517).

Crystallises from dilute H^SO, in six-sided

plates or tables (containing aq).—KaA'aq:
tables, V. sol. hot, ra. sol. cold, water.— "BaA', t

brittle plates, v. si. sol. water.

Amide CjHjMeaSO^NHj. [196°]. Prisms
or needles. Less soluble in alcohol than the
amide of if'-oumene sulphonic acid.

Isomerides v. \fi-CvaLENE sulphonxo acid and
MeSITYLENE SULPHONIO ACID.

Tetra-metliyl-benzene sulphonio , acid v,

DCBENE SULPHONIO ACID.

Fenta-methyl-benzene Bulphonlo acid

OjMesSOjH. Obtained by treating penta-methyl-
benzene with ClSOjH and treating the product
with NaOH to convert the O^MesSO^Cl first

formed into CoMesSOjNa (Jacobsen, B. 20, 899).
In the action of ClSOgH on CuMeJi a sulphone
[98'5°], crystallising from petroleum-ether in
needles, is also formed. The free acid, liberated

by shaking the sodium salt with light petroleum
and HjSOj, at once undergoes hydrolysis,

CgEMe, dissolving in the petroleum.
Salts.—A'Na: tables (from neutral aqueous

solution) or plates (from hot, dilate, NaOH) ; si.

sol. ooldwater.m. sol. hot water, insol. cold, dilute

NaOH—A'K : plates (from hot water).—A'jBa

:

plates, V. si. sol. hot water.—A'jCa : plates.

—

A'Ag : plates, v. si. sol. cold, m. sol. hot, water.

—

A'jCu : greenish-white tables ; si. sol. water.

Chloride. [82°]. Plates (from EtOH), or
prisms (from Btp) ; v. sol. EtOH and Et^O.

Amide. [186°]. Prisms ; v. e. sol. hot, m.
sol. cold, EtOH ; insol. water. KMnO, produces
a Eulphamio acid [c. 265°].

METHYL - BENZ&LYCOCTAMIDINE v.

Benzobeaiinine.

UETHTL-BENZ&LYCOGYAMINE v. Benz-
GBEATIN.

TETBA-METHYI-BEHZirniE v. Tetba-
Methtl-di-^-amido-diphenil.

METHYL-BESZIL v. Phenyl tolyl dike-
•OME.

METHYl-BENZOIC ACID v. Toluio acid.

Bi-methyl-benzoic acid CsH,jOj i.e.

C^L^MepCO.^ [6:2:1]. m^Xylene c-carboxylic

acid. [97°- 99°]. Formed by fusing potassium
m-xylene c-sulphonate with sodium formate
(Jacobsen, B. 11, 21). Short needles (from
water). Forms m-zylene when distilled with
lime.

Bl-methyl-bcnzoic acid

OjHaMej.COjH [4:2:1]. m-Xyleiu i-carhoxylio

acid. Xylylio acid. Xyloio acid. [126°].

(267°) 8t 727 mm.
'Formation.—1. By the oxidation of iji-oumene

by dilute nitric acid, being separated from the

accompanying OsHaMejOOaH [5:2:1] through
the greater solubility of its Ca salt (Fittig a.

LanbingeirV A. 151, 269).—2. By treating bromo-
mrxylene'with sodium and CO^ (KekulS, A. 137,
:186).~<-3. By warming its .nitiile with H^SO,
(85 p.o.) and heating the resulting amide with
cone. HOlAq at .170° (Birukoff, .B. 20, 871; A.
240. S86).— 4. By heating ita diphenykmiue

with HClAq {v. infra).—8. By decomposing its

chloride (v. infra)' with water.

FroperUes.—Slender needles (from water) or

monoclinio prisms (from alcohol). May be sub-

limed. Almost insol. coM water, si. sol. hot
water, v. sol. hot alcohol. Gives m-xylene when
heated with lime. Chromic acid mixture oxi*

discs it to OjH,Me(C02H)j [3:1:4].

Salts.—CaA'2 2aq: monoclinic prisms, r.

sol. water. —BaA'j8aq ?—^AgA'.

Chloride C^B.,^e^.CO(SL [25-5°]. (235°).

Formed by passing COOL, into m-xylene con-

taining AlCl,, and heating to 100° (Ador a.

Meyer, B. 12, 1968).

Amide CsHaMej-CONH^. [180°]. Formed
by warming the nityile with H^SO, (85 p.o.).

Formed also by the action of NHj.COCl on
«i-xylene in presence of AlCL, (Gattermann, A.

244, 53). Formed also by passing gaseous HCNO
and HCl gas into m-xylene containing AlCl, on
the water-bath (Gattermann a. Bossolymo, B.
23, 1196). Long shining needles (from water).

Almost insol. cold water, v. sol. alcohol.

Anilide OsHiMe,.CONHPh. [138-6°]. Crys-
tals, V. si. sol. hot water.

Diphenylamide CjH3Me.,.C0NPhj. [142°].

Formed from m-xylene and NPhj-COCI in pre-

sence of ilClj (Lellmann a. Bonhoffer, B. 20,

2120). Monoclinic crystals, v. a. sol. hot alco-

hol, HOAc, and chloroform, si. sol. hot ether, T.

si. sol. hot petroleum-ether.
Nitrile C^B.,M.ef,'S. [25°]. (224°). S.G.

12 -9871 (Hinrichsen, B. 21, 3082). V.D. 4-64.

Formation.—1. By heating the formyl deri-

vative of m-xylidine with zinc-dust; the yield

_being about 12 p.c. (Gasiorovsky a. Merz, B. 18,

1012).—2.- By distilling the corresponding
P0(0C„H3Mej), with KCy; the yield being
15 p.o. (Kreysler, B. 18, 1713).—3. Fromm-xyli-
dine by Sandmeyer's reaction (BirukofE, B. 20,

871). Properties.—Triclinic crystals (from dilute

alcohol). Volatile with steam. Yields benzyl-

di^methyl-amine on reduction.

Amidqxim 0,HsMe2C(NH,):N0H.
.
[178°].

Xyleuylramidoxim. Formed by the action of

hydroxylamine on the nitrile at 85° (E. Oppen-
heimer, B. 22, 2443). White needles, v. sol.

alcohol, ether, chloroform, and hot water, si. sol.

cold water. Reactions.—1. EtI acting on its Na
derivative forms CeH3Mea.C(NH2):NOBt which
crystallises in white needles, [172°], v. sol. alco-

hol, ether, chloroform, benzene, and boiling

water, si. sol. cold water. Excess of HCl con-
verts the ethyl derivative into C|jHj|Me20Cl:N0Et,
a yellow aromatic oil.—2. Chliral forms a com-
pound CCl,.0H0(C^H3Me.,.C(NHJ:N0H) [112°]

crystallising in white scales, sol. alcohol and
ether but decomposed by water and dilute acids.

3. ClCO^Et acting on the amidoxim in chloro-

form forms C„H,MerC(NH,):NOCOjEt [143°]

which crystallises in white needles, v. sol. alco-

hol, ether, and chloroform-, si. sol. ligroin. It is

converted by heat into CBH3Mej.0^^2]>C0

which eryetallises in needles [182°], v. sol. al-

cohol and ether.—4. Potassium cyaiiate acting

on the hydrochloride of the amidoxim forma

C,H3Mej.C(NOH).NH.Cp.NH2 [153°] which
crystallises from dilute alpohol in white scales,

and ,iQrms an unstable platinochlbride.-

d. .Phenyl' cyanale at 100° reacts forming
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C,H,Mej.0(N0H).NH.CO.NHPh [1^8^ which
crystallises from alcohol in light-yellow scales,

Bol. acids, alcohol, ether, chloroform, benzene,
and hot water.— 6. Phenyl thio-carbimide at
100° forms C,H,Mej.O(NOH).NH.GS.NHPh
[150°], sol. alcohol, ether, benzene, boiling water,
and acids.—7. Heating with AcjO forms the

azoxim C^B^Me^G-^^^CCn, [89°].—

8. Siiccinic anhydride forms the azoxim

0,H,Me,.C<^*'^O.CH^CHj.COjH which forms

long white needles, [112°], v. sol. alcohol, ether,
benzene, CHClj, and hot water, and yields crys-
talline salts.

Acetyl derivative of the amidoxim
O.H,Mej.C(NOAo)NH,. [189°]. SmaU white
needles, v. sol. alcohol and chloroform, el. sol.

ether (Oppenheimer, B. 22, 2445).
Benzoyl derivative of the amidoxim

C„H,MejC(NOBz)NHj. [158°]. White crystals,

V. sol. alcohol, ether, and chloroform, si. sol.

water and ligi-oin. Converted by heat into

C.HsMej.C^'^*'>C.O.H„ which crystallises in

faintly yellow scales, t. sol. alcohol, ether, and
chloroform, volatile with steam (Oppenheimer,
B. 22, 2444).

Di-methyl-benzoic acid CjHsMe2.00.^[5:2:l].
p-Xylene carboxylic acid. [132=]. (268° i.V.).

Formation.—1. From bromo-j7-xyleue by
treatment with ClCO^Et and sodium-amalgam,
the resulting ether being then saponified (Jacob-
sen, B. 14, 2111).—2. By oxidation of methyl
xylyl ketone CHj.CO.CsHjMej [1:2:5] by dilute

HNO3 or by KMnO, (Glaus, B. 18, 1858; 19,
8183).—3. From its amide.

Properties.—Large needles (from alcohol)

;

V. si. sol. hot water, v. e. sol. alcohol. Volatile

with steam. Yields 0„H3Me(C03,H)2 [2:5:1] on
oxidation.

Salts.—CaA'2 2aq: crusts, m. sol. water.

—

BaA'2 4aq : small needles.

Amide ajH3Me2.C0NH2. [186°]. Formed
by the action of OI.CO.NH2 (or of HNCO and
HCl) on p-xjlene in presence of AlCl, (Gatter-

mann, A. 244, 54 ; B. 23, 1199). Colourless
needles (from water) ; m. sol. hot water ; v. e.

sol. alcohol.

Di-methyl-benzoic acid OsHsMej.COjH [3:2:1].

o-Xylene o-ea/rhoxyUc acid. Semimellithylio acid.

[144°]. Formed by the oxidation of hemi-mel-
lithene CjHjMCj [3:2:1] by dilate nitric acid

(Jacobsen, B. 19, 2518). Prisms (from hot al-

cohol) or plates (from dilate alcohol). Volatile

with steam; v. si. sol. hot water, insol. cold

water. Yields o-xylene when distilled with lime.

CaA'2 aq. Long prisms, m. sol. cold water.

Di-methyl-benzoic acid C„H3Me„.CO.jH[4:3:l].

o-Xylene i-carboxylio acid. [165°]. Obtained
by boiling its amide for 2 days with caustic

potash solution. Formed also, together with
the isomeric m-xylene i-carboxylic acid [126°]

{v. supra), by oxidising ifi-oumene with dilute

HNO, (Fittig a. Laubinger, A. 151, 275). Its

ether is formed by the action of sodium-

amalgam on a mixture of bromo-o-xylene and
ClCOjEt (Jacobsen, B. 17, 2374). Prisms (from

alcohol); almost insol. cold water, v. si. sol.

boiling water, v. e. sol. alcohol. Gives o-xylene

when distilled with lime. Gives CBH3Me(C02H),

[3:4:1] on oxidation with dilute nitric acid.—
CaA'j3Jaq. Needles.—BaA'^ 4aq. Needles, t.
sol. water.

Amide CeHjMej.CONHj. [181°]. . Formed
by the action of NH;,.C0C1 on o-xylene in presence
of ACI3 (Gattermann, A. 244, 52). Long shining
needles (from water). The amide obtained from
o-xylene, gaseous cyanic acid, HCl, and AlCJ^
melts at 165° (Gattermann a. Eossolymo, B. 23,

Diphenylamide C„H3Mej.C0NPhj. [136°].
From NPhj-COCl, o-xylene, and AlCl, (Lellmann
a. BonhSfier, B. 20, 2119). Small prisms j v.soL
hot alcohol, si. sol. ether and ligroiin.

Nitrile CsH3Me2.CN. (232°). V.D. 4-61.
Formed by fusing potassium o-xylene sulphonate
with KOy (Jacobsen, B. 11, 23). Formed also
by heating the corresponding xylenyl phosphate
P0(0CeH3Mej)s with KCy, the yield being 20 p.c.
(Kreysler, B. 18, 1711). Liquid, miscible with
alcohol and ether.

Di-methyl-benzoio acid CjHjMej.COjH [5:3:1]

is described as Mebiiylenic acid.

Di-methyl-benzoio acid C^HaMej-COaH 7

Lauroxylic acid. [155°]. Produced by the ac-
tion of dilute nitric acid on laurene C„H„
(Fittig, ESbrich, a. Jilke, A. 145, 151). Hard
nodules (from alcohol). Nearly insol. cold, si.

sol. boiling, water, v. sol. alcohol. Yields acetic

acid on oxidation with chromic acid mixture.

—

BaA'2 4aq. Concentrically-grouped needles, v.

sol. water.—CaA', 4aq. —AgA'. White pp. ; may
be crystallised from water.

Tri-methyl-benzoic acid v. tf>-0uMiNia Acm.
Another tri-methyl-benzoic aeii, Hemimellithene
carboxylic acid, is described as c-Cdminic acid.

letra- methyl -benzoic acid CgHMe^COjH
[5:4:3:2:1]. [165°] (G.) ; [150°] (C). (c. 270°).

Formed by oxidising penta-methyl-benzene, dis-

solved in benzene, with dilute nitric acid (Gott-

schalk, B. 20, 3286). Formed also by oxidising

tetra-methyl-phenyl methyl ketone or tetra-

methyl-phenyl-acetio acid with KMnO^ (Claus,

J. pr. [2] 38, 234). Needles (G.), m. sol. hot
water, v. e. soL alcohol, ether, benzene, CSj, and
chloroform (C). Its alkaline salts are very

soluble. The Ag salt is v. si. sol. water. The
cuprio salt forms lightrgreen plates.—
BaA'2 2aq. Plates or nodules, v. sol. water and
alcohol (G.).—BaA'2 6aq (C.).—CaA'2 3aq (C.).—

NaA' 3aq.
Tetra-methyl-benzoic acid CaHMe4.C02H

[6:4:3:2:1]. Formed by oxidising the correspond-

ing C.HMe4.C0.CH, with KMnO, (Claus a.

Foeoking, B. 20, 3103). Yellow liquid, not

solidified at 0°.

Xetra-methyl-benzoic acid CjHMe^.COjH
[6:5:8:2:1]. [109°] (O.a.F.); [112°] (G.). Formed
by oxidising the corresponding OjHMej.CO.CH,
with KMnO, (Claus a. Foecking, B. 20, 3103).

Formed also by boiling its amide for several days

with alcoholic potash (G.). Plates.

Amide . CsHMe^.CONH,. [173°]. From
durene, ClCONHj, and AlCl, (Gattermann, A.

244, 55). Shining plates (from dilute alcohol).

letra-methyl-beuzoic acid CgHMej.COjH.
[179°]. From durene, OOClj, and AICI3, the pro-

duct being decomposed by water (Jacobsen, B.

22, 1223). Also from CaHMej.CO.CjHj and
KMnO, (Meyer a. Ador, J. 1879, 562)'. Must be

identical with one of the three preceding acids,
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probably with that of Gottsclialk. Large plates

(from dilute alcohol), v. si. boI. cold water. Vo-
latile with steam. May be distilled. Cono.

HClAq at 210° yields durene and COj.—CaA'j.
Short prisms, b1. sol. hot water.—BaA'2 4aq.
Small plates (from hot water).

Methyl ether C^B.Me,.CO.Me. [59°]. (269°

i.V.). Plates (Jaoobsen, B. 22, 1223). Saponified

by alcoholic potash at 210°.

Nitrile C^HMe^.CN. [77°]. Formed by
distilling tetra-methyl-benzoio acid with FbCy:
(Jacobsen, B. 22, 1224). Needles, t. e. sol. al-

cohol. Split up by HCl at 215° into durene and
COj. A crystalline nitrile 0„H(CHa)^.CN [69°],

(260°), probably identical with the last is formed
by the isomeric change of the carbamine derived

from duridine {q. v.) by distillation. It is very
stable towards HCl, by which it is not saponified

to the acid, but at 250° it decomposes with
formation of tetra-methyl-benzene (Hofmann,
B. 17, 1914).

Amide C„HMe..CONHj. [173°]. Formed
by passing gaseous cyanic acid and HOI into

durene containing AlCl, at 100° (Gattermann a.

Kossolymo, B. 23, 1199). It is probably the

amide of the acid [179°], but has not been fully

examined.
Fenta methyl - benzoic acid CgMes.COjH.

[210'5°]. Formed from penta-methyl-benisene,

COCI2, and AICI3 at 0°; after a fortnight the

product is exposed to moist air and then treated

with water (Jacobsen, B. 22, 1220). Needles
(from water) or prisms (from 70 p.c. alcohol)

;

V. si. sol. cold, si. sol. hot, water, v. e. sol. hot
alcohol. Volatile with steam. May be distilled.

With H2SO4 it yields C„Me„ and c-durene
(prehnitene). HNO3 forms di-nitro-c-durene.

Fuming HClAq at 200° yields COj and penta-
methyl-benzene. — CaA'^. Prisms ; m. sol.

water.—BaA'2 2aq. Plates ; sol. hot water.

Methyl ether MeA'. [67-5°]. (800° i.V.).

Plates ; v. sol. alcohol.

Amide 0„Me5.C0NHj. [206°]. FromCsHMes,
chloro-formamide, and AlCl,. Plates; si. soLhot,
V. el. sol. cold, water.

Nitrile C„(CH,),.CN. [170°] (J.) j [168°]

(H.). (292°) (H.); (295°) (J.). Formed from the

carbamine CgMe^NC by intra-molecular trans-

formation by heating it a few degrees above its

melting-point (Hofmann, B. 18, 182S). Large
white needles ; sol. alcohol and ether, insol.

water. It is remarkably stable, and could not
be saponified by treatment with acids or alkalis.

By heating with HI at 220°-230° it yields penta-
methyl-benzene, NH,, and GOj. Gone. HGlAq
at 215° also yields G„HMes.

METHYL-BEWZOIC ALDEHYDE v. Toluio
AliDEHYDE.

Di-methyl-benzoic aldehyde G,H,Me2.GH0
[4:2:1], m-Xylobenaaldehyde. XyVylio aldehyde.

[-8°], (216°), Formed by oxidising di-methyl-

benzyl alcohol with K^CrjO, and H^SOj (Hinrich-

sen, B. 21, 3085 ; 22, 121). Separated by KjOO,.
Colourless oil, volatile with steam. HNO, oxi-

dises it to di-methyl-benzoic acid [126°].

Di-methyl-benzoic aldehyde GgHgMej.GHO
[6:3:1], (221°). Formed from mesitylene by
treatment in GSj with GrO^Gl,, followed by water
(Etard, O, B. 97, 909), The yield is ahnost the
theoretical quantity. Yields mesitylene acid on
oxidation.

Tri - methyl - benzoic aldehyde. Phenyl
Aj/cirozide MeaGBHj.CH:NjHPh, [129°]. Formed
by the action of tri-methyl-benzoic aldehyde on
a solution of phenyl-hydrazine in dilute HOAe
(Eudolph, A. 248, 100), Golourless needles, very
sensitive to light ; v. sol. ether, hot alcohol, and
petroleum ether.

DI - METHXL - BENZOIN C,sH„0, i.8,

[4:1] GeH4Me.GO,GH(OH).C„H4Me[l:4]. [89°]. i>.

TolvMn. Prepared by boiling 10 pts. ofp-toluio

aldehyde (from ^-xylene) with 2 pts. of KGy and
30 pts. of 50 p.c. alcohol, and shaking the mass,
after cooling, till the yellow product separates

(Stierlin, B. 22, 380 ; cf. Grimaux a. Lauth, BU
7, 233). Pale-yeUow prisms (from dilute alco-

hol) ; si, sol. hot 'nrater, v. sol. alcohol, ether, and
benzene. Fuming H^SO^ gives a beautiful green
colour.

Acetyl derivative CuHisAcOj. [100°].

White crystals ; v, sol, alcohol and ether.

Benzoyl derivative C„H,5BzOj. [119°],

White crystals ; v. sol. alcohol and ether.

METHYL-BENZONITEIIE v. Nitrile ef

ToliUIO ACID.

Di- methyl -benzouitrile v. Nitrile of Di-

METHYL-BENZOIO ACID,

METHYL BENZOFHENONE v. Phenyi.
TOLYL KETONE.

Di - methyl - benzophenone v, PnEHiLxniVL
KETONE and Dl-TOIiYIi-KETONB.

TBI - METHYL - BENZOaVINONE CABB-
OXYLIG ACID v. ^-Cduoquinone carboxtuo
ACID.

UETHYL • BENZOYL . ACETIC ACID v.

a-BENZOYL-PBOPIONIC ACID.

Di-methyl-benzoyl-acetic acid [5:2:1]

CjH3Me2.CO.CH2.CO2H. Xylyl methyl heton'e

earboxylic acid. [132°]. Formed, together with
di-methyl-beuzoic acid, by oxidising xylyl ethyl

ketone with very dilute KMnO, (Claus a. Fickert,

B. 19, 3183). Needles ; si. sol. water, v. sol.

alcohol and ether.—NaA'aq : crusts ; v. sol.

water.—CaA'2 25aq: needles; si. sol. cold water,

—BaA'2 4aq prisms ; si. sol. cold water.— AgA'.
TETicA - METHYL BENZOYL BENZOIC

ACID C„HMe.,.C0.C„H,.C0.2H [2:1]. Dicroyh
benzoic acid. [c.260°]. Formed byheatingphthalio
anhydride with durene in presence of AlCl,

(Friedel a. Crafts, A. Ch. [6] 14, 454; 0. E. 92,

833). Insol. water, v. sol. alcohol, ether, and
benzene. May be crystallised from HOAc. The
Pb, Cu, and Ag salts are insol. water.—»KA':
minute needles ; v. sol. cold water.—"NaA'; v,

si. sol. alcohol.—"NHjA': needles.—^BaA'2aq:

groups of needles ; v. si. sol. water,—CaA'2 aq

:

needles ; v. si. sol. water.
METHYL-BENZOYL -ETHYL -HYDEOXYL-

AMINE V. Hydboxylamine derivatives.

TEI-METHYL-BENZOYL-FBOFXONIC ACID
V. Ilz-CUMYL-ETHYL-KETONE-OABBOXYLIO ACID.

METHYL-DIBENZYL v. Phbnyl-tolyl-
ETEANE.

METHYL-BENZYL-AGETIC ACID t). Phenyl-
MO-BDTYBIC ACID.

DI-METHYL-BENZYL ALCOHOL G,H,20 t.e,

[4:2:l]CsH,Me2.CH20H. Xylyl alcohol. [22°],

(232°). Formed by adding ENO2 to a solution

of dimethyl-benzyl-amine sulphate (Hinrichsen,

B. 21, 8085). Colourless liquid, with aromatic

odour, volatile with steam. Oxidised by cbiomio
acid mixture to di-methyl-benzoio aldehyde.
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Acetyl ilerivative C„H,,OAo. (230°-
204 =).

Benzoyl derivative OsH„OBz. (333°).

Jellow oil (Hinriohsen, B. 22, 123).
Penta-metliyl-beiizyl alcohol C,„H,„0 i.e.

CjMejCHjOH. MelUtyl alcoftol. [160-5°]. Ob-
tained by Baponiiying its acetyl derivative with
alcoholic potash (Jacobaen, B. 22, 1217). Di-
metrio prisms, insol. water, v. sol. alcohol.

Acetyl derivative OJiie^.CILflAo. [83°].

(310°). Obtained by the action of KGAc and
HOAc on the chloride CeMej-CHjCl, which is got

by heating hexamethyl-benzene with PCI5 at
140° (Jacobsen). Plates or prisms (from alco-

hol) ; T. sol. ether, m. sol. alcohol at 0°, insol.

water.

o-METHTL-BENZYL-AUINE
[QtyOsHjMe.CHj.NHj. o- Tolyl-methyl-amine.
^lylamine. (202°). Formed by heating methyl-
benzyl-phthafimide (derived from ai-bromo-o-

xylene) with cone. HClAq in sealed tubes at 200°
(Strassmann, B. 21, S77). Liquid, which absorbs
moisture and COj from the air.—B'jHjPtClj

:

yellow needles.—B'HCl : needles (from alcohol).

—Picrate B'OuHjNjO, : long yellow needles,

decomposing above 170°.

Acetyl derivative CjHjMe.OHjNHAo.
[69°]. Formed by heating the hydrochloride

with NaOAo and Ac^O. Crystallises from alcohol.

m-Methyl-benzyl-amine
[3:l]0,H4Me.CHjNHj. (202°). Formed by heat-

ing si-bromo-TO-xylene with potassium phthal-

imide, and decomposing the product with cone.

HClAq at 190° (Bromme, B. 21, 2700). Colour-

less liquid, miscible with alcohol and ether.

Absorbs COj from the air.—B'HCl : needles.

B'^HjPtCl,. [212°]. Golden plates.—Sulphate
[248°].-B'2ELjC,04. [172°]. Plates, v. sol.

water.—Picrate [156°].

Acetyl derivative CjHjMe.CH^.NHAo.
(235°-240°). Oil.

Benzoyl derivative CjHjMe.OHj.NHBz.
[69°]. White plates (from alcohol), v. sol. chlo-

jToform, HOAc, and benzene.
p-Uethyl-benzyl-amine

i;[4:l]CsH,Me.CH2NH2. Formed by treating an
^alcoholic solution of the amide of thio-^j-toluio

:acid with zinc and HClAq (Paterno a. Spica, B.
18, 441).

TO-(?)-]lIethyl-benzyl-amine08H,Me.CH2NH2.

Xylylamine. (196°). Formed, together with

di-methyl-di-benzyl-amine and , tri-methyl-tri-

benzyl-amine by heating m-ohloro-xylene with
alcohoUc NHs at 116° (Pieper, ^.151, 129). Oil,

emfllling like herring-brine. Is eitlier the m-
compound or a mixture. Lighter than water.

Absorbs CO, from the air.—B'HCl. [185°].

Needles ; v. sol. water and alcohol.—B'^H^PtCl,.
Di-7»-(?)-methyl-di-benzyl-aimne OiaHjjN i.e.

((C,H4Me.CH,)2NH. Formed as above (Pieper).

Oil smelling like herring-brine. Lighter than

water. Decomposes above 210°.—B'HCl. [198°].

Needles; si. sol. cold water, v. sol. hot water

and alcohol.—B'HBr. [196°].

Tri-m ,(?)-methyl-tri-benzyl-amine O^^H^N
».«. (C,H4Me.CH2)3N. Formed as above (Pieper).

Oil
J sL sol. alcohol. Cannot be distilled. With

^bromine water it yields (C8H4Me.CH3)jNH and

C.H,Me.CHO.-B'H01. [212°] (P.); [204°]

((Jannasch, A. 142, 303). Needles ; si. sol. cold

•loohol, insol. water and ether. Heated in a

current of dry HOI it yields (0eH4Me.CHj)2NH
and O^H^McCHjCl.-B'HNOj. [122°] (J.).

Di-methyl-benzyl-amine CjHiaN i.e.

[4:2:l]C,H,Me2.CH2NHj. (219°). Xylyl-methyl-
amine. Xylohenzyl-amine. Formed by redu-
cing with sodium the nitrile of the corresponding
di-methyl-benzoio acid dissolved in alcohol
(Hiurichsen, B. 21, 3083 ; 22, 122). Liquid, si.

sol. water, v. sol. alcohol and ether. Eeadily
absorbs CO, and moisture from the air. Nitrous
acid converts it into the corresponding alcohol.

—B'HCl. [210°]. Needles or plates.—B',H,PtCl,.
[228°].—B'HHgOl,. [205°].—Nitrate [158°].—
Sulphate [254°].—Picrate[223°].—B'CdI,.—
B',H,I,CdI,.

Benzoyl derivative C„H,,BzN. [98°].

Needles, y. si. sol. water, v. e. sol. alcohol and
benzene.

Di-methyl-benzyl-amine v. Benzyl-di-
METHYL-AMINE.

METHyi-BENZYL-ANILINE
CeH5NMe.CHjPh. (306°) (N.); (above 360°)

(S.). From methyl-aniline and benzyl chloride

(Noelting, J. 1883, 702 ; Stebbins; A. C. J. 7,

42); Pale-yellow oil.

^-METHYL- BENZYL. BENZOIC ACID
C,5H„0,i.e. [4:l]C,H,Me.CH,.C8H,.CO,H. [134°].

Formed from OsHjMe.CO.CoHi.COjH byreducing
with zinc-dust and ammonia, filtering, diluting

with water, adding HCl, dissolving the pp. in

NH4CI, and re-ppg. with acid (Gresly, A. 234,

235). Long needles (from alcohol) ; v. sol.

alcohol, HOAc, and benzene, almost insol. water.

—^BaA'2 : plates, v. sol. water.

Di-methyl-beuzyl-beuzoic acid C,eH„02 i.e.

[4:2:l]0,H3Me2.CH,.CeH4C02H[l:2]. [158°]. Ob-
tained by reducing OsHsMej.CO.CeHj.COjH with
zinc-dust and ammonia (Gresly, A. 234, 237).

Small needles (from alcohol).—BaA'^aq. Plates

(from dilute alcohol), si. sol. water.

METHYL-BENZYL BROMIDE v. i»-BBOisio-

XYLENE.
DI-METHYL-BENZYL-CAEBAMIC ETHER

OijHijNO, i.e. [6:4:2:l]0„H,Me3.NH.CO,Et.

Mesityl-carbamic ether. [62°]. From mesidine

and ClCO^Et (Eisenberg, B. 15, 1016). Long
needles (from water). Volatile with steam.

HETHYL-BENZYL-CAEBINOL v. Phenyl-
isO-PEOPYL AliCOHOIi.

PENTA- METHYL- BENZYL CHLORIDE
OaMe.CH^Cl. [99°]. (c. 285°). Formed by
heating C^Mej (40 g.) with PCI, (50 g.) at 140°

(Jacobsen, B. 22, 1217). Plates (from aloohol-

ethor) ; v. e. sol. ether, si. sol. alcohol.

TEI-METHYL-BENZYL CYANATE
[6:4:2:l]C„H,MeaN.CO. (219°). From tri-methyl-

benzyl-carbamic ether and PjO^ (Eisenberg, B.

15, 1017). Pungent liquid.

METHYL-BENZYL-GLYOXIM v. BiiNZYL-

METHYL-GLYOXIM.
DI-«-METHYL-DI-BENZYLIDENE.ETHYL.

ENE-DIAMINE 0,aH„N,i.e. 0,H,(N:0Me.C„H5),.

[c. 104°]. Formed by heating ethylene-diamine

(1 mol.) with aoetophenone (2 mols.) to 120°.

White needles. Y. sol. alcohol and benzene, si.

sol. ether. It is readily decomposed into its

constituents, especially by acids (Mason, B. 20,

273).

METHYL BENZYL KETONE v. Benzyl-
METHYIi-ZEIONE.
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Methyl benzyl diketone C„H,„02 i.e.

CH3.CO.CO.OHj,C„H5. (176°). S.G. 'j* 10721.
This ketone is formed by distilling its monoxim
CH,.CO.C(NOH).OHj.CsH5withPeCl3 and dilute

HOI (H. Muller a. Peohmann, B. 22, 2133).

Thick yellow oil, smelling like honey.
Di-phenyl-dihydrazide

CH3.C(N2HPh).C(N,HPh).CHAHj. [173°].

Almost colourless flat silky needles.

Mono-oxim CHs.C0.C(N0H).CH2CjH5.
Isonitroso-henzyl-acetone. [81°]. Formed by
the action of nitrous acid on barium benzyl-
acetoacetate (Ceresole, B. 15, 1876, 3072 ; 16,

83G). Needles, insol. ligroin. May be sublimed.
Dissolves in aqueous alkalis forming yellow so-

lutions. With NaOEt and benzyl chloride it

gives CH3.CO.C(NOCH2Ph).CHj.C,H„ a thick
yellow oil, volatile with steam.

Di-oxim CH3.C(N0H).C(N0H).CH,.CeH,.
Methylbenzylacetoximic acid. [181°]. Formed
by adding an alcoholic solution of hydroxyl-
amine hydrochloride to an alcoholic solution of

the mono-oxim (Schramm, B. 16, 181, 2188).

Small needles. With Ac.^O it yields a di-acetyl

derivative CH3.C(NOAc).C(NOAc).CH2CsH5 [80°].

METHYL-BENZYI-MALONIC ACID v.

Benztl-methtl-malonio acid.

o-METHYL-BENZYI-PHTHAIAMIC ACID
C,eH„NO, i.e.

[l:2]C5H<Me.CHj.NH.CO.C„H<.C02H[2:l].
o-Xylyl-phthalamic acid. [156°]. Formed by
boUing o-methyl-benzyl-phthalimide with
aqueous KaOH and ppg. the solution with ECl
(Strassmann, B. 21, 576). Slender needles.

—

AgA'.
m-Methyl-benzyl-phtbalaiuic acid

[l:3]C.H,Me.OH2.NH.CO.O,H,.00.,H[2:l].[131°].
Formed in like manner from w-methyl-benzyl-
phthalimide (Bromme, B. 21, 2700). Slender
needles-(from hot alcohol).—AgA': v. sol. boiling

water.

o-METHYI-BENZYI-PHTHAlIMIDE

[l:2]C,H,Me.0Hj.N<^°>0,H,. [149°]. Ob-

tained by heating oj-bromo-o-xylene with potas-

sium phthalimide at 200° ; the yield being

76 p.c. of the theoretical amount (Strassmann,
B. 21, 576). White hexagonal crystals (from

alcohol), insol. water. With cone. HClAq at

200° it forms methylbenzyl-amine (202°).

Aqueous NaOH converts it into o-methyl-benzyl-

phthalamic acid.

m-Methyl-benzyl-phthalimide

[1:3] 0„H,Me.OH,.N<^^>C„H^. m-Xylrjl-

phthalimide. [118°]. Formed in like manner
by heating a-bromo-m-xylene with potassium
phthalimide at 190° (Bromme, B. 21, 2700).
Slender hexagonal needles (from hot alcohol), v.

sol. ether, chloroform, and alkalis.

METHYL-BEI^ZYL-FIFEBIDIHEv.Benzyl-
methtl-piperidinb.

METHYL BENZYl SULPHIDE 0,H,„S i.e.

CHj.S.OHjCeHs. (195°-198°). Formed by heat-
ing benzyl chloride with Pb(SMe)s at 100°
(Obermeyer, B. 20, 2926).

o-Methyl-beuzyl thiocarbimide CH^NS i.e.

E2:l]0aHiMe.CH,.K:CS. o-Xylyl thiocarbimide.
(256°). Formed by boiling an ethereal solution
of o-methylbenzyl-amine with OS, and HgCl,

(Strassmann, B. 21, 578). Oil, smelling strongly

like horse-radish.
Di-methyl-benzyl thiocarbimide C,gH„NS i.e.

[4:2:1] 0„H3Me2.CH2.N:0S. Xylobemyl mustard
oil. Formed by heating the corresponding urea
(C3H3Me2.0H2.NH)200 with syrupy phosphoric
acid (Hiurichsen, B. 22, 123).

METHYL-BENZYL-THIO-UBEA
CH,.NH.CS.NH.0H,.03H3. [74°]. Formed by
exposing an alcoholic solution of benzylamine
mixed with methyl thiocarbimide for some days
to the air (Dixon, O. J. 55, 619). White oota-

hedra, v. sol. hot benzene and hot alcohol, m.
sol. ether. Gives a black pp. with ammoniacal
AgNOj, but the aqueous or alcoholic solution is

not desulphurised by prolonged boiling with
alkaline lead tartrate.

Methyl-di-benzyl-iji-tliio-urea v. Di-benzyl-
METHYL-<|(-THIO-UI!EA. «

-Methyl-benzyl -thio-urea CgHijNjS i.e.

[2:l]CeH^Me.CH2.NH.CS.NH2. o-Xylyl thio-urea.

[167°]. Formed by evaporating a solution of

potassium sulphocyanide and o-methyl-benzyl
amine hydrochloride, and heating the residue to

140° (Strassmann, B. 21, 578). White needles

(from water), m. sol. hot water. Turns red in

air.

m-Methyl-henzyl-thio-urea
[3:l]C3H^Me.CH2.NH.CS.NH3. [112°]. Prepared
in the same way as the preceding body, using
[3:l]C,H,Me.CH2NHj (Bromme, B. 21, 2700).

Di-wi-methyl-di-benzyl-thio-urea C^H^jNjS
i.e. (0„H,Me.CHj.NH)2CS. [97°]. Prepared by boil-

ing OT-methylbenzyl-amine with alcoholic CSj
(B.). Keedles ; insol. water, acids, and alkalis.

letra-methyl-di-benzyl-thio-urea CisEL^N^S
i.e. (05H3Me2.CHj.NH)2CS. Dixylobenzylsul-

phourea. [177°]. From (4, 2, l)-di-methyl.

benzyl-amine and alcoholic CSj (Hinriohsen, B.

22, 123). Glittering needles (from hot alcohol).

o-METHYL-BENZYL-TJBEA OgH.jNjO i.e.

[2:l]OjHjMe.CH2.NH.CO.NH2. o-Xylyl-urea.

[173°]. Formed from o-methylbenzyl-amine
sulphate and potassium cyanate (Strassmann,
B. 21, 578). Badiating moss-like crystals (from
alcohol), insol. water.

m-Methyl-benzyl-urea
[3:l]C„H4Me.OHj.NH.CO.NH2. [148°]. Long
needles from alcohol (Bromme, B. 21, 2700).

Dl-m-methyl-di-benzyl-urea
(O.H,Me.CH2.NH),00. [137°]. Formed from
OT-methylbenzyl-amine and OOCl^ in ethereal

solution (B.). Slender needles (from alcohol or

ether).

Di-methyl-benzyl-urea 0,„HnN20 i.e.

[4:2:l]C3H3Me.,.OH;,.NH.0O.NHj. m-Xylobmeyl-
urea. [184-5°]. Formed by mixing concentrated

solutions of (4, 2, l)-di-methyl-benzyl-amine

hydrochloride and potassium cyanate (Hinrioh-

sen, B. 22, 122). Slender needles (from alcohol)

;

m. sol. water from which it separates as a
flocoulent pp.

METHYL-BISMUTHIiarE v. Bismuth methide
tinder Bismoth, oroanic demvatives.

METHYL BORATES.
Tri-methyl-borate Me,BO,. (72°) (E. a. B.)

;

(65°) (S.). S.G. a -955 (E. a. B.) ; -940 (S.).

V.D. 3-66 (B. a. B.). Prepared by heating B,0,
with methyl alcohol at 100° in sealed tubes, and
distilling. The distillate is freed from MeOH
by shaking with cone. HjSOj, and the upper
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layer is then rectified (Schiff, Bl. [2] 5, 372 ; 6
86). Formed also by the action of BCI3 on dry
methyl alcohol ; the upper layer of the product
being rectified (Ebelmen a. Boaquet, A. Oh. [3]
17, 59 ;

A. 60, 251) Colourless mobile liquid,
Bol. alcohol and ether. Burns with a green
flame (greener than that of EtjBOs). Decom-
posed by water into boric acid and MeOH.

Methyl metaborate MeBOj. A thick liquid,
formed by heating MejBOa with B.Oj. When
heated, it begins to decompose at 160'= giving off
Me,BOs, and at 250 ' there remains a mass of
the composition MeBjO^, which becomes vitreous
on cooling.

An acid methyl borate Me.^ ,0, was described
by Bbebnen (A. Ch. [3] 16, 137) as obtained by
treatmg B,Os with dry MeOH, and as being a
vitreous mass, readily decomposed by water
into boric, acid and MeOH. It was probably a
mixture of MejBOj and MeBO„

KETHYI-BOKNYL-fffiEA v. BoENyL.
METHYL-UEEA.

TBI-METHYL-BBAZILIN C„H„Me,0, |aq.
Formed in the preparation of tetra-methyl-
brazilin {v. infra). Crystalline, sol. dilute alco-
hol. Its solution in aqueous NaOH is colourless
and gives a brown pp. with FeClj.

Acetyl derivative C,„H,„AcMoa05. [97°].
Tetra-methyl-brazilin C,„H,„Me405. [139°].

Formed by the action of NaOEt and Mel on
brazilin (Schall a. Dralle, B. 20, 3365 ; 21, 3009).
Snow-white crystals. Bromine in HOAc forms
CijHjBrMe^Os [181°] and crystalline di-bromo-
tetra-methyl-brazilin dibromide C^^fi-n^^tO^.

METHYI-BKOMACETOI. v. oa-Di-BEOMo-
PBOPAME.

METHYL EEOMIDE CHjBr. Bromo-meth-
ane. Mol.w.95. (4-5°). S.G. ;| 1-7331 ; || 1-7235

(Perkin); g 1-732 (Merrill). V.D. (H = l) 95.
M.M. 4-644 at 1-5^ (Perkin, C. J. 45, 454).
H.F.p. 14,790. H.F.V. 14,210 (Thomsen). S.V.55-7
(Lossen, A. 254, 68).

Pj-epasratiora.—Methyl alcohol (800 grms.)
and amorphous phosphorus (133 grms.) are put
into a retort. . Bromine (800 grms.) is slowly
run in. After some hours the retort is heated
and the product condensed in a receiver sur-
rounded by a freezing mixture. It is washed
with dilute potash, dried over calcic chloride and
distilled (Merrill, J. pr. 126, 296 ; cf. Pierre,
J. Ph. [3] 13, 156 ; Bunsen, A. 46, 44),

Prpperfias.^Colourless, mobile liquid, with
burning taste and pleasant smell resembling
chloroform. Burns with greenish-brown smoky
flame. Miscible with alcohol, ether, chloroform,
and CS2. Poured into cold water a white ice-like

mass is formed. It is approximately CHjBr, 20aq.
At 5° it begins to spUt up with evolution of
methyl bromide gas.

MEIHYL-BSOMO-ACEIOACEIIC ETHEB v.

Bbomo-aoeto-aoetio acid.

MEIHYL-BBOMO-ACETOL v. Di-bbomo-pbo-
FAKE.

METHYL a-BROMO-ALLYI OXIDE O^H^BrO
i.e. CH,.O.CH,.CBr:CH,. (116°). S.G. i^ 1-35.

Formed by the action of NaOH on
CH3.0.CHj.CHBr.CH,,Br (Henry, B.5, 455).

METHYL BBOMO - ALLYL STTLPHIDE
C,H,BvS i.e. CHj.S.CHj.OHrCHBr. Formed by
heating Pb(SMe)2 with s-tri-bromo-propane in

ethereal solution at 150° (Oberraeyer, B. 20,
2925). Decomposes at 120°-130°. Combines
with Br (1 mol.).

METHYL-BBOMO-AMINE v. Methylamine.
METHYL-DI-BROMO-ANTHBACENE v. Di-

BB01IO-METHyi.-ANTHBAOENE.

METHYL-DI-BBOMO-ATBOLACriC ACID v.
D1-BEOMO-OXY-TOLIL-PEOPIONIC AMD.

METHYL BROMO- BUTYL KETONE ».
AcETYL-EniYL BROMIDE.

TBI - METHYL - BBOMO - ETHYL - AMMO-
NIUM BBOMIDE v. Teimethtlamine bromd.
ethylo-hrcymide.

METHYL-BBOMO-ISATIN v. Methyl deriva-
tive of Bromo-IsATiN, p. 71.

METHYL-BEOMO-ISATOlD v. Bromo-methyl.
isato'id, p. 71.

METHYL BBOMOPHOPYL KETONE
CH3.C0.CH2.CH2.CH2Br. Acetyl-propyl bromide.
(118°) at 90mm. (P.); (106°) at 60mm. (L.).
Formed by treating acetyl-propyl alcohol {q. v.)
with a saturated aqueous solution of HBr (Col-
man a. Perkin, jun., C. J. 55, 357 ; Lipp, B. 22,
1196). Colourless mobile liquid with penetrating
odour. Turns brown in hght. SI. sol. cold
water, quickly decomposed by hot water, dis-
solving as acetyl-propyl alcohol. Forms a crys-
talline compound with NaHSOj. NaOBt and
KOH act on it, forming a light ethereal oil C^HsO
(113°), probably methylene-furfurane tetrahy-
dride.

METHYL-BEOMO-STYEENEtJ.BEOMO-ioLyL.
ETHYLENE.

METHYL-BBlJCINE v. Metliylo- compounds
o/Bbucine, vol. i. p. 637.

METHYL BTJTIHYL TEICASBOXYLIC
ACID V. Pentane tbioaeboxylio acid.

METHYL BUTENYL KETONE v. Allyi.-
AOETONE.

METHYL ISOBUTYL AOETAL v. Aldehyde.
METHYL-BTJTYL-ACETIC ACID v. Heptwo

ACID.

Methyl-di-butyl-aoetic acid v. Hehdecoio
ACID.

METHYL-BUTYL-ACETYLENE v. Heptw-
ENE.

METHYL-ISOBTTTYL-ANILINE C„H„N i.e.

C„H,NMe.CH2?r. (235°) (Noelting, J. 1883, 702).
METHYL - ISOBUTYL - BENZENE v. Iso-

BniYL-TOLTJENE.
METHYL - BUTYL - CARBINOL v. Hexyl

ALCOHOL.
Di-methyl-butyl-carbinol v. Heptyl alcohol.
METHYL ISOBUTYL CAEBONATE C„H,,0,

i.e. CHsO.CO.OC,H,. (143-6° cor.). S.G. ^ -95

(Eose, A. 205, 230).

DI - METHYL - BUTYLENE - DIKETONE
CsH.A i.e. . CH3.OO.OHj.OH2.CH2.CHj.CO.CH3.
Di-acetyl-butane. [44°]. Obtained by heating
its dicarboxylio ether with NaOMe in MeOH
(Marshall a. Perkin, jun., 0. J. 57, 241). Crys-

talline mass, si. sol. water, v. sol. other menstrua.
Combines with NaHSOj. Eeacts with phenyl-
hydrazine and with hydroxylamine. Boiling

alcoholic potash condenses it forming methyl-
penta-methenylyl trihydride methyl ketone

DI - METHYL - BUTYLENE - DIKETONE
CABBOXYLIC ETHEE C„H,»0, i.e.

CH3.C0.CH„.CH2.CHj.CH(C0.,Bt).C0.CH3. o*.
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cU-aeetyl-n-vaUric ether. (195''-200°) at 100 mm.
Obtained by distilling the corresponding di-oarb-

oxylio ether (di-acetyl-adipic ether) with potash,

neutralising the residue with H^SO^, extracting

with ether, washing the ether with water, drying
and evaporating (Perkin, jun., G. J. 57, 229).

Colourless oil, v. sol. ether and alcohol, si. sol.

water. Its alcoholic solution is coloured violet

by FeClj. On hydrolysis it yields aoetyl-valeric

acid and acetic acid.

Si-methyl-bntylene- diketone dioarboxylic
ether CuH^^Oj i.e.

CH3.00.CH(COjEt).CH,.CHj.CH(CO;jEt).CO.CH3
Ethylene-dmceto-acetie ether. Di-acetyl-adipic
ether. Formed by the action of sodium (46 g.)

on aceto-acetio ether (260 g.) and ethylene brom-
ide (190 g.), dissolved in alcohol (Perkin, jun.,

C. J. 57, 215). It may be purified by conversion
into the yellow floooulent di-sodium compound
(A.o.CNa(C02Et).CH2)j, decomposing this with
very dilute HOI, and extracting with ether.

Thick oil, miscible with alcohol and ether, si.

sol. dilute aqueous KOH. Fed, colours its al-

coholic solution intense violet-red. Combines
with great difficulty with NaHSOj. Decomposed
by heat into di-methyl-butylene-diketone oarb-

oxylic ether, and the two ethers

C(CH3) : O.CO.CHj

I I
and

COjEt.CH.CHj.CHj
C(CH3) : O.OO^Et

I I
. Alcoholic ammorda

OOjEt.CH.OH2.CH2

converts the dioarboxylic ether into the d i-im i d e
(CH3.C(NH).CH(C02Et).CH2)j [174°] which is

reconverted by warming with dilute HCl into the

original ketonic ether.

Phenyl hydrazide
(CH3.C(NjHPh).CH(CO,Et).CHj2. [o. 145°].

Formed by heating di-methyl-butylene-diketone

carboxylio ether with phenyl-hydrazine on the

water-bath (Perkin, jun., a. Obremsky, B. 19,

2049 ; Perkin, jun., C. J. 57, 221). Plates or

needles (from MeOH), v. sol. cone. HClAq, insol.

alkalis, v. si. sol. ether. At 200° it gives off

EtOH (2 mols^, forming di-oxy-di-phenyl-di-

methyl - ethylene - di - pyrazole tetrahydride

.OO.CH.CHj.CH2.CH.CO V

NPh<
I I

>NPh.
\N : OMe CMe:CMe/

HETHYL-ISOBUTYI-GIYOXALINE. Me-
thylo-iodide CaHjjNjI i.e. NjCaH^MeOiHoMel.
[170°]. Formed by treating isobutyl-glyoxaline

(glyoxal-isoamyline) with Mel in MeOH (Eadzis-

zewsky a. Szul, B. 17, 1294). Trimetric prisms
(from alcohol).

METHYL-K-BUTYL KETONE CHj.CO.CjH^.
(127°). B.G. s -830. Formed by the oxidation of

sec-hexyl alcohol (El'lenmeyera.Wanklyn, 4. 135,

144 ; Schorlemmer, A. 161, 263). Combines
with NaHSOj. Gives on oxidation acetic, n-
butyric, and valeric acids (Wagner, B. 18, 2267).

Methyl isobutyl ketone OHj.CO.CHjPr.
(115°). S.a. a -8195 ; ',» -8034 (Wagner, J. B.
16, 703). A product of the distillation of potas-
Bium isovalerate with NaOAc (Williamson, A.
81, 86). Formed by the action on valeryl
ehloride of ZnMe^ followed by water. Formed
also by boiling isopropyl-aceto-acetic ether with
baryta-water (Frankland a. Duppa, A. 145, 83).

Combines with NaHS03. Yields on oxidation
acetic, isobutyric, and isovaleric acids.

Methyl s«c-butyl ketone CHj.CO.CHMeEt.
(118° i.V.). S.G. ip -8181. Formed by boiling

methyl-ethyl-aoetoacetic ether with dilute KOH
or baryta-water (Wislioenua, A. 219, 307 ; Wag-
ner, J. B. 16, 711). Oil, smelling of peppermint.
Oxidised by chromic acid mixture to methyl
ethyl ketone and HOAc. Sodium reduces it to

the corresponding hexyl alcohol and methyl sec-

butyl pinacone [249°].

Methyl tert-hutjl ketone OH3.CO.OMe,.
Pinacolme. (105-3°) (Sohiff, B. 19, 562). S.G.
fi-8285; 12-800.

Formation.—1. By distilling pinacone with
dilute sulphuric acid (Fittig, A. 114, 56).—2. By
the action of 0Me3.C0Cl on ZuMoj, followed by
water (Butlerow, A. 174, 125).—3. By the dry
distillation of calcium isobutyrate (Barbaglia a.

Gucci, B. 13, 1572).
Properties.—Liquid, smelling of peppermint,

nearly insol. water. Sodium-amalgam forms
the corresponding hexyl alcohol. Combines
withNaHSOj. Chlorine formspungentC^HijCl^O
crystallising in needles [51°], (178°).

Oxim CHs.C(N0H).CMe3. [75°]. Slender
needles, very volatile with steam (Janny, B. 15,

2780). May be sublimed. SI. sol. cold, v. sol.

hot, water. Has a camphor-like smell and taste.

Kot decomposed by acids.

Methyl isobutyl diketoue O^Sffi^ i.e.

OH3.CO.CO.CH2.CH(CH3)2. Acetyl isovaleryl.

Diketoheptane. (138°). S.G. »,'' "908. Formed
by distilling its mono-oxim with dilute H^SO^
(Otte a. Peohmann, B. 22, 2122). Yellow oil

with irritating smell, becoming fruity when di-

luted. SI. sol. water.

Mono-oxim CH3.CO.C(NOH).CH2Pr. Ni-
troso-isoiutyl-acetone. [42°]. Formed by add-
ing NaNOj (10 g.) to a solution of isobutyl-

aoeto-acetic ether (27 g.) in water (300 c.c.) and
KOH (8g.), and extracting withether (Treadwell

a. Westenberger, B. 15, 2786). White plates, v.

sol. alcohol and ether, si. sol. cold water, ^s-
solves in alkalis.

Dioxim CH3.C(N0H).0(N0H).0H,Pr.
[c. 172°]. Small white shining plates (from
dilute alcohol) (0. a. P.).

Oxim-phenylhydrazide 0,3H,jN30 i.e.

CH^.C(N2HPh).C(N0H).CH2Pr. [151°]. Ahnost
colourless needles.

Phenylhydrazide 0,3H,jNj0. [98°].

Almost colourless needles.

Diphenylhydraside C,JB..^, i.e.

CH3.0(N2HPh).C(N2HPh).CHjPr. [116-5°].

Almost colourless needles.

METHYI.-»-BVIYI KETONE CABBOXYLIC
ACID CjHijOj i.e.

CH8.CO.CH2.CH2.CH2.CH2.CO2H. u, . Acetyl-

valeric acid. [42°]. A product -of the hydro-
lysis of di-methyl-butylene-diketone carboxylio

ether by a solution of KOH in methyl alcohol

(Perkin, jun., C. J. 57, 231). Colourless crystals,

V. sol. water, alcohol, and ether. Its ammo-
niumsaltis very soluble.—AgA' : leafy masses
(from hot water). The cupric salt forms
minute spherules.

METHYL-ISOBUTYL-KETONE STJIPHONIC
ACID CHj.C0.C,H3(S03H). The sodium salt
of this acid is slowly formed by the action of a
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iaturated solution of NaHSOj on mesityl-oxide.

It is easily soluble in water and alcohol, melts
at 95°, is not attacked by Na^COj, but by NaOH
it gives mesityl-oxide (Pinner, B. 15, 592).

METHYL BUTYL KEXOXIM v. Oxim of
Methtl butyl ketone.

METHYL js-BUTYL OXIDE CsH.jO i.e.

CH,.O.OA. (70-3°). S.G. 2 -7635. S.V. 127-2.

CJ!. {0°-10°) -00125 (Dobreiner, A. 243, 3).

Methyl isobutyl oxide CHs.O.CHjPr. (60°).

One of the products of the action of NaOCHjPr
on methylene iodide or iodoform (Gorboft, J.pr.

[2] 41, 238, 254). Oil. Cone. HUq yields Mel
and isobutyl iodide.

METHYL-ISOBTJTYL-PHENOL C„H,„0 i.e.

C„H,(OH,)(C,H,).OH[1:3:6]. (236°). Isobutyl-
o-cresol. Formed by the action of nitrous acid
on methyl-isobutyl-phenyl-amine (Effront, B. 17,

2324). Oil. Y. sol. alcohol and ether, nearly
insol. water.

Isomeride v. Methyl ether of Isobdtyl-
fHENOL.

METHYL-ISOBUTYL-PHENYL-AMINE
C,Hs(CHs)(C^H„)NH,[l:3:6]. Isobutyl-tolyl-

armie or tolmsobutylamine. (243°). Formed
by heating o-toluidine hydrochloride with iso-

butyl alcohol at 200 '-300° (Efiront, B. 17, 2317).
Colourless liquid. Volatile with steam. Miscible
with alcohol and ether, nearly insol. water.

Salts.—B'HCl. Long thin needles, si. sol.

cold water, v. sol. hot water.—B'HBr: long
soluble needles.—B'jjHjSOj : needles, si. sol. cold
water.—B'^HjCaOj : silvery needles, insol. ether.

Formyl derivative C„H,5.NH(C0H).
[106°]. Colourless tables, v. sol. alcohol and
ether, nearly insol. cold water.

Acetyl derivative 0„H|j.NHAc. [162°].

Colourless plates, sparingly sol. hot water, easily

in alcohol.

Benzoyl derivative C„H,5.NHBz. [168°].

Small white needles, insol. cold water, v. si. sol.

hot.

METHYL-ISOBUTyL-PHENYL-AMrUE
0„H3(CHs)(CjH„)NH,[l:5:6]. (244°). Formed
by heating o-toluidine with isobutyl alcohol and
ZnClj at 270°-280° (Effront, B. 17, 2339).
Colourless liquid. Volatile with steam.

Salts.—B'HCl. Plates.—B'jH^SO, : plates.

—B'jHjCjO, : easily sol. ether.

Formyl derivative 0„H,5.NH(CH0).
[105°]. White plates, v. sol. alcohol and ether,

nearly insol. water.

Acetyl derivative C„H,5.NHAo. [141°].

Long silky needles.

Benzoyl derivativeCi^i^MEBz. [142°].

Silvery plates.

METHYL - ISOBUTYL - PHENYL - DI -

MEXHYL-AMINE C.BJGS.,) (0,HJNMe,[l:3:6].
Dimethyl-toluisobutylamine. (250°). Colourless

liquid. Formed by methylation of methyl-iso-

butyl-phenyl-amine.—B'jHjCl^PtClj (Effront, B.
17, 2339).

DI-METHYL-DI-BUTYL-DI-PHENYL-THIO-
UEEA V. Dl-BUTYIi-DI-TOLYL-THIOmtEA.

MErHYL-BUXYL-PINACONE v. Di-oxt-

DODECANE.
DI-METHYL-DI-ISOBUTYL.PYBAZINE

0„H«N, i.e. Ji^^^^^^^l-^-N.Di-isobutyU

ketine. (243°). Formed by reducing the oxim
of methyl isobutyl diketone Me.C0.C(N0H).C4H,

with tin and HGl (Lang, B. 18, 1364 ; Oecono.
mides, B. 19, 2526 ; Wolff, J3. 20, 433). Yellow
oil.—B'HjPtClB : orange needles.

DI-METHYL-ISOBUTYL-PYEIDINE 0„H„N
i.e. N-^^J^gi^^^CC^H,. Isohutyl-lutidim,

(210°-213°). S.G.ia-8961. Formed by distilling

its carboxylio acid with lime (Engelmann, A.
231, 65). Oil, smelling of violets. Tastes bitter.

More soluble in cold water than in hot water.

—

B'^H^PtOl,. [209°]. Yellow crystalline pp.—
B'jH^CrjO,. Yellow plates, v. sol. boiling water.—Picrate [115°]. YeUow needles.

Hexahydride CnH^N t.e.

'^^'^OHMe Ch''^*^''^'^*'^'-
s-Isobutyl-lwpe-

Udine. Di-methyl-isobutyl-piperidine. (198°)
at 720 mm. Formed by reducing di-methyl-
isobutyl-pyridine in alcoholic solution with
sodium (Jaeckle, 4.246,47). Oil. WithNaNO,
and HCl it yields a nitroso- compound.— B'HCl.
[184°]. Prisms, v. sol. water and alcohol.-

—

B'HBr. Prisms. The platinochloride and
chromate could not be crystallised.

DI-METHYL- ISOBUTYL-PYEIDIHE DI-
CABBOXYLIC ACID 0,3H„N0, i.e.

N<CMe:C(CaS>0-OA. [273°]. Formed by

boiling its diethyl ether with alcoholic, and
afterwards with aqueous, potash (Engelmann, A.
231, 57). Long monoclinic prisms (containing
2aq). Decomposed by fusion. M. sol. cold, v.

sol. hot, alcohol.—CaA"3aq. Small four-sided

pyramids, v. sol. water.—^BaA"6aq.—H2A"HCL
M. sol. cold water.

Mono-ethyl ether HEtA". [135°].

Formed by boiling the di-ethyl ether with alco-

holic potash. Long prisms, v. sol. water and
alcohol.—Ba(EtA")j5aq.—HEtA"HC12aq: thick

prisms.

Di-ethyl ether Et^A". (312°-318°).

Fonned by passing nitrous acid gas into an
alcoholic solution of its dihydride. Thick oil.

—

Et2A"HCl : long needles, decomposed by water
into HCl and Et^A".-(Et^A'^jH^PtCls. [208°].

Cubes.

Dihydride of the diethyl ether

™<CM:;ciS>«H.0,H.. [100°]. Formed

by warming acetoacetic ether with isovalerio

aldehyde-ammonia in alcohol (E.). Long prisms,

V. sol. alcohol, ether, and benzene.
METHYL ISOBUTYL SOLPHAIE CsH.jSO,

i.e. (CH3)(C4H|,)S04 appears to be formed by the

action of methyl alcohol on CjHjO.SO^Cl, the

product of the action of isobutyl alcohol on
SOjCla (Behrend, J.pr. [2] 15, 34). Decomposed
by water into HOMe and C^HsO.SOa.OH.

DI-METHYL-ISOBUTYEYL-ACETICETHEB
V. Dl-ISOFBOFTL-EETONE CABEOXYLIO ETHEB.

METHYL-CAFFEIC ACID v. Capfeio Acn>.

METHYL-CAFFUEIC ACID v.Oapfbine.
METHYL CARBAMATE NHj.OOjMe.

Methyl-urethane. [52°] (G.) ; [56°] (F. a. K.).

(177°). Formed from NHj.COCl and excess of

methylalcohol (Gattermann,.i.244,39). Formed
also from C2H.,(N(N0j).C0jMe)j by the action of

NHj (Franchimont a. Klobbie, B. T. 0. 7, 343).
MEIHYL-CABBAMIC ACID

^NHMcCO^H. The methylammonium salt
NHMe.COgNHjMe appears to be formed by pasi-



300 METHYL-CARBAMIC ACID.

ing CO2 into dry methylamine (Wurtz, A. Oh.

{3] 30, 450, 461).'

Methyl ether 'SB.M6.G0.,M.e. (158°). S.G.
IS 1-065. Formed by treating methyl ohloro-

formate Cl.COj,Me with an aqueous solution of

methylamine (Franchimont a. Klobbie, B. T. O.

7, 353). Colourless liquid, with oharaeteristio

odour. With pure HNO3 it yields a character-

istic nitro- derivative.

Ethyl ether-SiBMe.CO^^t (170°). Formed
from methylamine and chloro-formic ether
(Sohreiner, J.pr. [2] 21,124). Oil, with-pleasant
odoar. When boiled with potash or baryta it

yields alcohol, methylamine, and KjCOa.
Chloride. NHMe.COCl. [90°]. (94°).

From COCI2 and methylamine hydrochloride
(Gattermanu a. Schmidt, B. 20, 118). Decom-
posed on boiling.

Di-methyl-oarbamic acid «NMe2.C0jH.
Methyl ether NMe,.CO,Me. (131°). S.G.

i^ 1-012. Formed by treating Cl.CO.OMe with
an aqueous (33 p.c.) solution of dimethylamine
^Franohimont a. Klobbie, B. T. G. 8, 299).
Colourless liquid, smelling like menthol. Pure
HNO, forms NMe(N0J.C02Me.

Ethyl ether mUe^-CO^i. (140°) (Schrei-

ner, J. pr. [2] 21, 125) ; (147°) (Franchimont a.

Klobbie, B. T. C. 3, 228). S.G. is. -973. From
-Cl.COjEt and dimethylamine. With ammonia
it does not form NMe^.CO.NHj.

Chloride NMej.COOl. (165°). From di-

methylamine and a solution of COCl^ in benzene
(Miohler a. Escherioh, B. 12, 1162). Liquid,
with peculiar odour, v. sol. ether and CSj. De-
composed slowly by water into HCl, dimethyl-
amine, and COj.

METHYL CAEBAMINE CjHaN i.e. CHs.N:C.
Methyl isocyanide. Methyl cyanide. Methyl
carbylamine. Isoacetonitrile. Mol. w. 41.

[-45°]. (59-6°). V.D. 1-44 (calc. 1-42). S.G.
* -756. S. 10 at 15°. Formed by the action of

Mel (1 moD on silver cyanide (2 mols.) the pro-

duct being decomposed by KOH and dried over
CaOlj (Gautier, C. B. 63, 924 ; 65, 468, 862

;

66, 1214; A. 152, 222; A. Ch. [4] 17, 203).

Formed also by the action of Mel on mercuric
fulminate (Calmels, J. pr. [2] 30, 319 ; • C. B.
99, 794).

Properties.—^Liquid with powerful odour,

producing nausea.
Beactions.—1. Aqueous acids decompose it

into methylamine and formic acid.—2. HOAo
forms CH3NH.CHO and Ac^O.— 3. Oxidised by
HgO at 50° to methyl oyanate CH,N.CO and a
compound Me,N3C,03(NH2.CHO) [175°]. HgO
in ethereal solution appears also to form di-

formamide NH(0H0)2 or, rather, a compound
.Me3N,CA(NH(CH0),) [163°] (Gautier, O.B.67,
SOi).—4. With AgCy it forms a compound
MeNCAgCy [80°-90°] (Meyer, J. 1856, 523).

Salt.—(MeNG)23HCl. Formed by passing
HCl into an ethereal solution of methyl carb-
amine. Crystalline. Decomposed by water,
partially reproducing methyl carbamine. —
.5; Mel acts in a complicated manner (Lubavine,
Bl. [2] 45, 246 ; Gautier, A. Oh. [4] 17, 148).

Tri-methyl-earbamine. A name used by
Eudneff {Bl. [2] 33, 297) to denote ierf-BuiYL-

METHYL-SEMI-CAEBAZIDE C,H,N,0 ».e.

NH8.C0.NH.NH.Me. [113°]. Formed from

methyl-hydrazine acid sulphate KHO and KCNO
(Bruning, A. 253, 10). Prismatic tables ; v. aol.

water and EtOH ; m. sol. ether.

METHYL-CASBAZOIiE C,sH„N i.«.

I
>NMe. [87°]. Formed by heating potas-

sium carbazole with Mel at 180° (Graebe, A.
202, 23). Micaceous leaflets or needles, insol.

water, sol. ether. Cone. H^SO^ containing a
little HNO3 gives a green colour.—Piorate
C,3H„NC„Hj(N02),OH. [141°]. Dark-redneedles.

lIETHYL-CABBimiDO-AILYL-THIO-TjaEA

SC<;^g'^»>C:NMe or C3H5.NH.CS.N:C:NMe.

AUyl-thio-carbamine-methyl-cyamide. [110°].

Formed by the action of methyl iodide upon
sodium oarbimido-allyl-thio-nrea. Crystalline.

V. sol. water and alcohol. » Indifferent body
(Wunderlioh, B. 19, 448).

METHYL-CARBIMIBO-EIHYI-IHIO-UllEA

Sa<^|.*>C:NMe or EtNH.CS.N:C:NMe.

Ethyl-thio-carbamine^methyl-cyamide. [162°].

Formed by the action of methyl iodide upon
sodium carbimido-ethyl-thio-urea (Wunderlioh,
B. 19, 448).

TBI-METHYL-CARBINOL v. Tert-BviYU
AliCOHOIi.

UETHYL CARBONATES.
Hydrogea methyl carbonate "MeHOO,.

The Ba salt, Ba(MeC03)2 appears to be the white

pp. formed when 00, is passed into a solution

of BaO in anhydrous methyl alcohol (Dumas a,

P61igot, A. Ch. [2] 74, 6). It is insol. alcohol,

but dissolves in water, the solution soon depo-
siting BaCO,.

Di-metliyl carbonate CjHjOj i. e. (CHs)oCOj.
[0-5°] (Eose, A. 205, 231). (91°}. S.G. 22 1-069.

H.F.p. 138,390. H.P.V. 136,360 (Thomsen, Th.),

Formed by boiling methyl chloroformata
ClCOjMe with lead oxide (Councler.B. 13, 1697).

Formed also from ClCOsMe and NaOMe
(Schreiner, J. pr. [2] 22, 354). Oil, insol. water,

sol. alcohol and ether. Converted by dry chlorine
into hexa-ohloro-di-methyl carbonate (g. v.).

mETHYL-CABBOFYBISIC ACID v. Meibtit
PYKIDINE OAEBOXTLIO AOID.

METHYL-CAEBOSTYEIL v. Methyl ether of

CaBBOSITBUi and OxY-lIETHYIi-QriNOLIIIE.

TYL ]

[52°]. (252° at 100" mm.).
Formed by distilling a mixture^of barium mar-
garate and barium acetate (Krafit, B. 15, 1707).
Yields palmitic and acetic acids on oxidation.

METHYI-CHELIDAMIC ACIO v. CHEUDoma
ACID.

METHYL-CHLORACETOL v. Di-ohlobO'
PBOFANE.

IIETHYL CHLORIDE CH3CI. Ghloro-

methane. Mol. w. 50-5. (-23-7°) (Eegnault). V.D.
1-73 (oalo. 1-76). S.G. -JL? -9915 ; a -9523 (Yin-

cent a. Delachanal, A. Oh. [5] 16, 429). S. 5-03

at 7°; 3-46 at 20° (Baeyer, A. 107, 181). S.

(alcohol) 35. S. (HOAo) 40. H.F.p. 22,550.

H.F.V. 21,970 (Thomsen). S.V. 50-8 (Lessen,

A. 254, 68). Latent heat of evaporation 96,900
•t 0° (Chappuis, A. Oh. [6] 15, 607).

Formation.—1. By heating a mixture of

NaCl (2 pts.), wood spirit (1 pt.) and HjSO,
(3 pts.) and collecting the gas over water
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(Dumas a. Pdligot, A. Ch.n, 193; A. 15, 17).—
S. By exposing a mixture of equal volumes o£

methane and chlorine to daylight (Berthelot,

A. Ch. [3] 52, 97).

Preparation.—1. HCl is passed into MeOH
(2 pts.) containing ZnClj (1 pt.). The gas is

passed through KOH and HjSO^ (Groves, O. /.

27,641; 4. 174, 378).—2. By heating trimethyl-
amine hydrochloride at 260°, the reaction being
perhaps3NMesH01 = 2NMes + NH3 + SMeCl (Vin-
cent, /. Ph. [4] 30, 182).

Properties.— Colourless gas, with ethereal
odonr. Burns with a bright flame, edged with
green.

Beactions.—1. When passed through a red-
hot tube it deposits charcoal and yields HCl,
methane, ethylene, CO, and naphthalene (Perrot,

A. 101, 375).—2. When passed over heated
potash-lime it yields potassium formate, KCl,
and hydrogen.—3. Not attacked by chlorme in
diffused daylight, but when the mixture is ex-
posed to direct sunlight, substitution ocours,the
products being methylene chloride, chloroform,
and cell.' The chlorination may also be effected

by passing a mixture of chlorine and methyl-
chloride over animal charcoal at 250°-350°

(Damoiseau, G. B. 92, 42).—4. When equal
volumes of methyl chloride and of an amine are
submitted to a pressure of 25 atmospheres for

48 hoars the following reactions occur.

—

(a) Ammonia forms NMeHjCl, NMcjHCl, and
2NHjCl.—(6) Methylamwneioxms 2NMeH3Cl and
NMcjCl.—(c) Dimethylamine reacts with forma-
tion of NMejHjClandNMe,Cl.— (d) Trimethyl-
a/mine forms NMe^Cl (Vincent a. Chappuis, Bl.

[2] 45, 496).

Hydrate MeCl 9aq. Formed by cooling below
0° water into which MeCl is passed. Its vapour-
tension has been studied by De Forcrand a. Vil-

lard, O. B. 106, 1357, 1404).
METHTL-GHLOSO-ALLYL CABBINOL v.

Chlobo-fententIi alcohol.
m-METHYL-CHLOBO-AIiriLIITS v. Chlobo-

Bl-HETHYL-ANILINE.
TEI-METHYL CHIOEO-AirEO-PHOSPHITE

Me^AuClOj. [101°]. Formed by the action of

pure methyl alcohol on aureus chloride and
phosphorus (Lindet, G. B. 103, 1014). Slender
colourless needles, insol. water, sol. MeOH.

METHYL CHIOBO-BUTYI CAKBINOL v.

Chlobo-bbxyl alcohol.
UETHYL - GHLOBO - CABBOSTYBXI. v.

Chlobo-oxy-methyl-qdwoline.
METHYL OHLOEO-ETHYI GXIDE OaHjCIO

i.e. OH3.CHOl.OMe. (72''-75°). S.G. iz -996.

Formed from aldehyde (1 vol.), methyl alcohol
(li vols.(, and dry HCl at 0° (Geuther, A. 225,

270).
METHYL TETBA-CHLOEO-ETHYL OXIDE

CH^CljO f.«. CC1,.CH01.0.0H,. (178°). S.G.
s 1-84. Formed by the action of PCI, on chloral

methylate (Magnanini, Q. 16, 330). Colourless

liquid.

METHYL GHLOEO>FOEMAMIDE v. Chlobo-

VOBMIO ACID.

METHYL CHLOBO - PEOPYL KETONE
OjHpClO i.fl. CHa-CCCHClEt. (130°). Formed
by heating CHj.C0.0ClBt.C0^t with dilute HCl
at 180° (Conrad, A. 186, 241).

Methyl tri-chloro-propyl ketone CjH^ljO
i*.CH,.C0.Cs,H401,. (193°). Formed by oxidising

CanjClj.CHMe.OH with chromic acid mixture
(GarzaroUi-Thurnlackh, A. 223, 152). Heavy
oil. Does not combine with NaHSOj. Yields
COj, acetic acid, and HCl on oxidation.

DI- METHYL- CHLOBO -QTIINALDINE v.

ChLOEO-TKI-METHYL-QUINOLINE

.

METHYL-TEI-CHLOEO-QUINOLINE v. Tbi-
CHLOEO-METHYL-QUINOLINE.

METHYL DI - CHLOBO - VINYL OXIDE
CsH^Cl^O i.e. CC1.,:CH.0.CH3. (110°). S.G. 2

1-2934 ;
ias 1-1574. Prepared by heating tri-

chloro-ethylene with KOMe, being ppd. on addi-
tion of water (Denaro, G. 14, 117). Colourless
oil, with an odour resembling that of acetal.

Decomposed on exiDosure to air, with evolution

of HCl. Wlion heated with dilute H^SO, it

yields di-chloro-acetic ortbaldehyde.
Mefayl tri-ohloro-vinyl oxide

CClj:CC1.0.CHs. Keadily absorbs dry oxygen,
forming the compound COCl.CCl(OMe), which,
by the action of water, gives oxalic acid (Henry,
B. 12, 1838).

METHYL-CHEYSOiDINE v. Bemene-Azo-
m^thyl-phenylene-diamine.

METHYL-CINCHENIC ACID v. Cinchene.
METHYL. CINCHONAMINE v. Cinchona

babes.

DI-METHYL-CINCHONIC ACID Di-

METHYL-QUINOLrNB OABBOXYLIO kCID.

METHYL-CINCHONIDINE v. Cinohonidine.
METHYL-CINCHONINE v. Cinohonine.
METHYL-CINNAMIC ACIDS v. Phenyl-

METHAOBYLIO ACII> and ToLYL-ACKYLIO ACID.

METHYL - CINNAMIC ALDEHYDE v.

PhENYL-METHACEYLIO ALDEHYDE.
METHYL CINNAMYL KETONE v. Benzyl-

IDENE-ACEIONE.
METHYL-CINNOLINE CABEOXYLIC ACID

^OMe:CH
0,„HXO, i-e. C,H,(CO,H)<

|
. [c. 230°].

\n=n
Small tables or fine needles. Sol. acetic acid,

si. sol. hot alcohol and hot water, insol. cold

water. Dissolves both in aqueous acids and
alkalis, forming easily soluble salts. Obtained,

as a yellow pp., by adding NaNO^ to a cold

solution of the hydrochloride of amido-propenyl-
benzoio acid CsH,(OMe:CH2)(NH2)COjH[l:2:4J -,

very probably di-azo-propenyl- benzoic acid

C5H3(COjH)<;^^®^*^^ is first formed, which

then splits off HjO (Widman, B. 17, 722).

METHYL-CITBACONIC ACIDOsH^O,. [100°].

A product of the dry distillation of methyl-para-

conic acid (Frankel, A. 255, 25). Long needles

(from OHCI3). Eeduced by sodium-amalgam to

ethyl-sucoinic acid.— CaA" aq.— BaA"4aq.—
METHYL-COCAINE O^H^jNOi. [47°]. Ex-

tracted from synthetical cocaine (c/. vol.ii.p. 230),

in which it occurs in very small quantity (Lieber-

mann a. Giesel, B. 23, 508, 926). An oil, which
crystallises after standing some hours. Ppd. by
NajCOs from its salts. Very sol. ether, chloro-

form, benzene, and ligroin. It can be separated

from ordinary cocaine by means ot its nitrate.

A 5-4 p.c. solution of the hydrochloride in a
2-dm. tube gave a rotation of '+4'5°- By heat-

ing with water it is not so easily decomposed as

ordinary cocaine. By boiling with hydriodio acid

Mel is'-split off. By hydrochloric acid it is split
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up finally into methyl alcohol, benzoic acid, and
methyl ecgonine hydrochloride. This reaction

is also more difficultly brought about than with

ordinary cocaine. Methyl-cocaine appears to be

identical with ' dextro-coca'ine,' a body got by
heating the methyl-ether o£ dextro-ecgonine with

BzOl (Einhorn a. Marquardt, B. 23, 468).

Salts.—B'HCl. [210°] : needles or columns
forming rosettes (from hot alcohol) ; much less

soluble than the hydrochloride of ordinary co-

caine.—Sulphate : plates, y. sol. water, si. sol.

alcohol.— Nitrate : crystals, si. sol. water.

—

Platino - chloride (0,8H„N04.HCl)2PtCl4

:

glittering yellowish needles (from hot water).

—

Auro - chloride C.sHjjNO^HClAuCl,. [U8°] :

needles ; melts under water to a yellow oil.

METHYI-CODEIHE C.gHjjNOj i.e.

C„H,,„MeN03 or O^H.jMejNOa. [118-6°].

Md = - 209° in a 4 p.o. solution (in 97 p.o. alco-

hol) at 15°. Formed by boiling codeine methylo-
iodide OmH^iNOsMel with potash, and extracting

with benzene (Grimaux, A. Ch. [5] 27, 276;
Hesse, A. 222, 218). Anhydrous prisms (from
alcohol or ether), or hydrated crystals (contain-

ing aq) (from water). Insol. water, v. e. sol. hot
alcohol, m. sol. ether. Its solution in cone.

H2SO4 is violet, but becomes blue on heating.

Boiling AOjO forms a compound 0„H, ,03. [131°].

Its hydrochloride forms a brown solution in

H2SO4, which becomes violet on warming, and
finally blue on exposure to the air. -B'HCl 2aq

:

needles. S. 9 at 18°. V. e. sol. alcohol, si. sol.

NaClAq.—B'jHjPtCl„ aq.

Acetyl derivative OiiHijAcMe^NOj.
[66°]. Formed by heating methyl-codeine with
Ae.^0 at 85°, adding aqueous NH, and extracting

with ether (Hesse, A. 222, 222). Glittering

tables (from ether) ; v. sol. alcohol and ether, si.

sol. water, insol. EOHAq. Alcoholic potash
forms potassium acetate and methyl-codeine.

—

(0,7H,5AcMe2NOj)HCl-Jaq: satiny plates, si. sol,

cold water. — (C„H,8AcMejN03)jHjPtCl, 4aq

:

yellow laminae.— (C„H,5AcMe2NOj)HN03 3aq

:

satiny plates.—(0„H,„AcMejN03)jHjS04 8aq.

{a)-Methylo - iodide OuHjjNOsMel ^aq

:

prisms, formed at once on dissolving methyl-
codeine in a mixture of Mel and methyl alcohol

(Hesse).

(;3) - Methylo - iodide CuH^jNOaMeX.
Slender crystals, formed by boiling the preceding
with aqueous NaOH, and ppg. with KI. It is

less soluble in water than its (a)-isomeride.

AgjSOj forms (0,5H23N03Me)2S04, crystallising

in plates.

(ayMethylo - chloride C,jH23N03MeC].
From the (a)-iodide and AgCl. Amorphous.
With platinic chloride it yields a yellow flocou-

lent pp. of (C,3Hj3N03MeCl)jPtCl4 8aq. With
Ac^O it yields C„H2,jAcN0sMe01 2^aq, which
crystallises in long satiny needles, v. e. sol. alco-

hol, si. sol. cold water. Its platinoohloride

(C„HjjAcN03MeCl)2PtCl,4aq is a yellow crystal-

line pp.
{0)-Methylo-chloride OisHjjNOaMeCl |aq.

Badiating crystalline mass, v. sol. water and
alcohol. With cone. HjSO, it gives a purple
colour. With platinic chloride it yields an
orange pp. of small needles of the platinoohloride
(C„Hj3N03MeCl)3PtCl4 aq. With Ac^O it yields
amorphous CuHjjAcNOjMeCl, which forms
(Ci^jAoNOjMeCljjPtCl.Saq, a yellow powder.

Methylo - hydroxide 'CigHjjNOjMeOH,
Formed from the (j8)-methylo-sulphate and
baryta. Colourless plates, insol. ether, v. sol.

alcohol. Strongly alkaline in reaction. Cone,

H2SO4 forms a blue solution. Gives oft tri-

methylamine when strongly heated.
METHYI-COLCHICIlfE OjsHjjNOj i.e.

0,5Hs(OMe)3(NAoMe).CO„Me. Occurs in the
mother-liquor from which the compound of col-

chicine with chloroform has separated (vol. ii,

p. 234). Decomposed by boiling dilute HGl
into methyl chloride and methyl-colchicein

0,5Hj(0Me),(NAcMe).C0jH (Johanny a. Zeisel,

U. 9, 871).

BI-HETHYI.COLCHICINIO AGIO v. Di'
methyl derivative of Colchicinic acid.

Tri-methyl-colcliicinic acid O.gHjiKO, i.e.

C,3H„(OMe)3((NHj).COjH. [150°]. Formed by
the action of HCl on colchicein (j.v.). Forms
a platinochloride B'^HjPtClj 2aq. On warming
with acetic anhydride it yields colchicein

C, jH„(OMe),(NHAc).COjH. With MeOH it forma
an addition -product 0,gH2,NOj2MeOH. On
warming with MeOH, methyl iodide, and so-

dium it yields ' tri-methyl-colchidimethinic acid

'

C,3H„(OMe)3(NMe3)COjH [125°]. The methyl
ether of this body forms an iodomethylata

OjaHOTNOJaq (Johanny a. Zeisel, M. 9, 877).
METHYL-COHUNE v. Conhnb.
METHYL-COUMAKIC ACID v. Methyl-deri-

vative of COUMAIIIO ACID.

Di-methyl-di-coumaric acid so-called v. Di'
METnTL-W-COUMABIN.

METHYL-COTIMAEILIC ACID C.oH^O, i.e.

C.H4<*^Q ®^O.COjH. [126°]. Formed by the

action of diluteKOH upon the methyl-derivative

of effio-bromo-coumaric acid (Perkin, C. J. 30,

423). Needles (from OS,).

(j3)-Methyl-conmariUc acid C,oH803 i.e.

0»H,<;™^^O.COjH. [189°]. Formed by

saponifying its ethyl ether with alcoholic potash
pantzsch, B. 19, 1290). Feathery needles

(from dilute alcohol). Decomposed by heat into

CO2 and (;8) -methyl-couraarone. — KA'aq

:

needles. — NHjA'aq : needles (from water). —
BaA'2 3aq.—AgA' : minute prisms.

Ethyl ether EtA.'. [51°]. (290°). Formed
by the action of sodium phenylate NaOCjHs
upon chloro-aceto-acetic ether, the resulting

phenoxy-aceto-acetic ether being condensed by
cold cone. H2SO4 (Hantzsch).

Amide C3H4(CH3)O.CO.NHj : [145°] ;

needles (Hantzsch, B. 19, 2401).

Di-methyl-coumarilic acid 0„H,„Oa i.e.

C3H3(0H3)<^(25^'*^°"^" J5J - methyl - con-

marone-a-carboxyUo acid. [225°].

Formation.—1. By the action of hot alco-

holic EOH upon bromo-di-methyl-cumarin
.C(CH3):CBr

0,H3(CH3)<
I

.—2. By saponification
^0 CO

of the ethyl-ether obtained by the reaction of

sodium p-cresol and chloro-aceto-acetic ethei.

Properties.— Short prisms or tables. On
heating the sodium salt with lime di-methyl-

coumarone is obtained.

Ethyl ether A'Et : [55°]; (300° at

728 mm.) (Hantzsch a. Lang, B. 19, 1299).
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[54]O.H,(CH.)<^

Befermee,—Cotjmaeimo acid and Oxy-
jneTHIL-OODMiBrLIO ACID.

METHYL-COTJMAEIN v. Anhydride of Oxy-
PHBNYL-OBOTOmO ACID.

m-iS-Si-methyl-ooumarin C„H,„Oj i.e,

,OMe:CH
[U8»]. Formed

\0 CO
by the action of H^SO^ on a mixture of aoeto-

acetic ether and p-cresol (Pechmann a. Duis-
berg, B. 16, 2127 ; Peohmann a. Cohen, B. 17,

2187). Long colourless needles.

Befereiice.—Beomo-di-methyIi-coumakin.
Dijnethyl-di-coumarin OnHuO, i.e.

,/CMe:CH.
CfiH-lC I )• Formed by dissolving resor-

\\0—CO ^
cin (1 mol.) and acetoacetio ether (2 mols.) in

cone. BLjSOj; yield 10 p.o. Miorodrystalline

white powder. V. b1. sol. boiling alcohol, nearly

insol. water, ether, chloroform, benzene, &a.

Dissolves in aqueous alkalis to a yellow solution,

from which acids ppt.di-methyl-di-coumario
acid Cja2(0H)j(CMe:CH.C0jH),. The latter

forms a white powder, sol. alcohol ; at 140° it is

completely reconverted into the anhydride
(Hantzsch a. Zurcher, B. 20, 1328).

Tri-methyl-tri-coumarin C,gH,20e ij).

. .OMe:CH-

^s(\ I I- formed by dissolving nhloro-
^\0—CO/,

^

glncin (1 mol.) and acetoacetic ether (3 mols.) in

eonc.E^SO, ; the yield is less than 10 p.o. Amor-
phous powder. Insol. all solvents. Dissolves

in aqueous alkalis to a yellow solution, from
which acids ppt. tri-methyl-tri-coumario
aoid C8(OH)3(CMe:CH.COjH)3, whose sodium
salt is NajA'" 6aq (Hantzsch a. Ziiioher, B. 20,

1330).
(,8)-METHYI.C0TJMAE0NE CsHjO i.e.

C,H,<;^^^^CH. [189°]. Formed, together

with COj, by distilling (;8)-methyl-coumarilic

aoid. Oil, volatile with steam. Does not react

with hydroxylamine or phenyl-hydrazine.

Si methyl - conmarone C,gH,„0 i.e.

C,H,(CH,)<;^^(^»)^CH. (210° at 728 mm.).

Indifferent oil. Formed by distilling the sodium
salt of di-methyl-eoumarilio acid (di-methyl-

ooumarone-a-oarboxylic acid with lime (Hantzsch

a. Lang, B. 19, 1300).
ItETHTL - CBEOSOL v. Methyl ether of

Cbhosol.
UETHYL CEOTOHIC ACIDS v. Anoelio acid

and TiGLIC ACID.

METHYL ISOCSOXYL OXIDE v. Sec-iao-

BUTENYL ALCOHOIi.

METHYI-CTJMABIN v. MsTHYii-ootiMAKiN.

METHYL . CUMAZONIO ACID 0,jH„N05
.0Me2.0

ie. C.H3(C0^<
I (?). [218°].

Formation.—I. By boiling (3:4:l)-amido-

oxypropyl-benzoic acid with acetic anhydride.

3. By boiling aoetyl-amido-oxypropyl-benzoic

aoid with HOI.—8. By boiling acetyl-amido-

propenyl-benzoio acid with HOI. Small colour-

less trimetric tables. V. sol. alcohol, insol.

water. Its N is tertiary.

Reactions.—By reduction with Bodinin-

amalgam it yields the acetyl derivative of

amido-cuminic acid.

Salts. — A'H.HCl" ; very soluble white
needles.— (A'H,HCl)2Pt01i: tables, cubes, or

prisms.—A'HjHjSOiaq: very soluble white silky

needles (Widmann, B. 16, 2576).
METHYL-CUMENE v. Cymene.
METHYL - iji - CUMIDINE C,„H,5N i.e.

C,H;,(CH3),NHMe. [44°]. (237°). Formed by
methylation of solid cumidine [63°]. —
B'jHaOlzPtClj : sparingly soluble needles (Hof-
mann, B. 15, 2896).

Di - methyl - 1|/ - cutaidine OBHj(CHa),.NMej.
(222°). Oil. Formed by methylation of solid

cumidine [63°].—B'jH.ClJ'tOL (Hofmann, B. 15,

2897).

Methylo - iodide C5H2(CH3),NMeaI.
Prisms. Yields (05H2(CHJ,NMe,Cl),PtCl<.

METHYL CUMYLETHYL KETONE
CjHj.CeHj.CHj.OHj.CO.OHj. Ouminyl-acetone,
(260°-265°). Is one of the products of the
action of NaO.Et and cuminyl chloride on aceto-

acetic ether (Widmann, B. 22, 2271). Colourless
liquid, with fragrant odour. Is not acted upon
by NaOBr. Oxidised by KMnOj to cuminio
acid.

Oxim 0,H,.C„H4.CHj.0H2.C(N0H) .CH,.
[67°]. Long shining prisms (from ligroin).

METHYL CTJMYL KETONE
CH3.C0.C,H,?r [1:4]. (258°). S.G. i^ -9755.

Formed by the action of AcOl on cymene in

presence of AlCl, (Widmann, B. 21, 2225).
Oxim CH3.C(N0H).0sHj?r. [71°]. Four-

sided tables (from petroleum-ether).

Phenyl-hydrazide
CH3.C(N,HPh).C„H,Pr. [82°]. Colourless thick

six-sided tables (from petroleum-ether).
METHYL-CYANAMIDE v. Cyanamide in the

article Cyanic acids.

METHYL CYANATE v. Cyanic acids.

METHYL-CYANETHINE v. Cyanethine.
METHYL CAKBIMIDE is Methyl isocyanate

V. Cyanic acids.

METHYL-CYANIC ACID v. Cyanio acid.

METHYL CYANIDES v. AoBTONiiErLE and
Methyl cabbamine.

Di-methyl di-cyanide C^K^N, i.e.

NH:0Me.CHj.0N oi NHrCMeiCH.CN. [53°].

V.D. 42-5. Formed by the action of dry sodium
oh acetonitrile dissolved in ether. Methane is

evolved in the reaction, and the product is de-

composed by water (Holtzwart, J. pr. [2] 38,

343; 39, 240). White needles, v. sol. ether,

alcohol, chloroform, and benzene, m. sol. wator,

si. sol. petroleum ether.

Reactions.—1. Boiling water liberates am-
monia forming OsHgN^O, a body which is con-

verted by PCls into crystalline CsHgNjClj [175°],

which, on reerystallisation from water, becomes
CgHjN2.—2. Acetyl chloride forms a compound
(C4H5N2)2CH3C0C1, which on decomposition by
water yields CgHgN,, crystallising in beautiful

white needles [223°].—3. Warm dilute (25 p.o.)

HClAq forms NH4CI and an oil which has the

composition of cyano-acetone. It solidifies to a
glassy mass, carbonises above 230°, and forms
with phenyl-hydrazine a condensation product
[97°].

Tri-methyl trl-cyanide v. Cyanmetbine.
METHVL-CYANO-FOEMAMIDE v. MetkyU

amide of Pora-CYANOFOBMio aoid.
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METHYL.CYANO-STXCCINIC ETHEB
CioHisNOi i.e. CO.;Et.CH,.CMeCy.0O,Bt. An
oiliormed by treating eyano-snooinio ether with
Na and Mel successively (Barthe, 0. B. 108,
297).

s-Di-methyl-cyano-succinic ether C.H.jNO,
i.e. C02Et.CHMe.CMeCy.C0jEt. (273°). S.G.^ 1-0577. A product of the action of alco-
holic KCy on a-bromo-propionio ether (ZelinsKy,
B. 21, 3164). Formed also by adding a-bromo-
propiouic ether to cyano-propiouio ether mixed
with KCy (Z.).

METHYL-CYANTIEIC ACID v. Oyanwic
acid in the article Cyanic acids.

METHYL CYMYL KETONE 0,jH,„0 i.e.

CHj.CO.C.H,Me.C,H, [2:1:4]. (247°). An oil,

formed by the action of AcCl on oymene in
presence of AlCl, (Clans, B. 19, 283).

METHYL-DAMBOSE «. Bobnesite, vol. i.

p. 524.

Di-methyl-dambose v. Dambohite.
METHYL-DAPHNETIN v. Daphnetis.
METHYL DECYL KETONE C.^a^O i.e.

CH,.C0.C,„H2,. [21°]. (247°). Formed'by dis-

tilling a mixture of barium acetate and barium
hendecoate (undeoylate) (Krafit, B. 15, 1708).
Yields acetic and decoic acids on oxidation.

METHYL - DESOXYBENZOlN v. Tolyl
BENZYL KETONE.

Simethyldesoxybenzoiu v. Benzyi, xylyl
KETONE.

METHYL DODECYL KETONE 0,,U^fi i.e.

CH,.C0.0,jHj5. [34°]. (206° at 100 mm.).
Formed by distilling barium tridecoate

(C^HjsOJjBa with barium acetate (Krafft, B.
. 15, 1708). Yields lauric and acetic acids on
oxidation.

METHYL c-DUEYL KETONE G,^,fi i.e.

CH,.CO.CsHMe, [1:2:3:4:5]. (259°). From c-

durene, AcCl, and AlCl^ (Claus a. Fohlisch,

J^.iw. [2] 38, 230). Oil.

Phenyl hyarazide. [129°]. Laminaj.
Isomerides v. Dokyl methyl ketones.
METHYL-ECGONINE C,oH„NOs. [264°].

A product of the action of HOI on methyl-
cocaine, the resulting raethyl-ecgonine hydro-
chloride being decomposed by AgjO (Liebermann
a. Giesel, B. 23, 510). May be crystallised from
methyl alcohol containing a trace of water.

Extremely sol. water, insol. absolute alcohol, v.

si. sol. absolute MeOH. Decomposed by fusion.

A 9'6 p.o. solution of the hydrochloride exhibits

a= -f-2°.—B'HCl: [236°] ; needles (from methyl
alcohol-ether).—B'HAuClii [220°]; lemon-yellow
needles.

Benzoyl derivative. Hydrochloride
CijHjiNOiHOl. The first product of the action

of hydrochloric acid on methyl-cocaine [47°],

the base being just dissolved in HCl and then
heated J hour at 90°. Glassy columns (froni

hot water). The base is not ppd. by carbonate
of soda.—Aurochloride C^HjiNO^.HCl.AuOlj.
The nitrate is v. si. sol. water.

METHYLENE. The radicle CHj, which Ib

not known to exist in the free state.

Dimethylene CjH^ i.e. G&^CB.^ is called
Eihylenb (g. v.).

Trimethylene CaH, i.e. OHj<
|

. H.F.p.

-a470. H.F.7. -4630. This gas is formed

when trimethylene bromide OnjBr.CJCj.CHjBr
(140 g.) is boiled With sodium (5g.). The con-
tents of the flask become pasty, but still contaiu
much of the bromide (120 g.), which can be
mostly recovered by filtration (Freund, .7. pr. [2]

26, 367). It is also formed by heating tri-

methylene bromide with zinc-dust and 75 p.o.

alcohol (Gnstavson, J'.pr. [2] 36, 800). Tri-
methylene burns with a bright flame and smelU
like butylene.

Seactions.—1. Trimethylene is readily ab-
sorbed by fuming HI. The product is ra-propyl

iodide, whereas propylene gives iso-propyl iodide.

2. Trimethylene is very slowly absorbed by
bromine; the product is trimethylene bromide
(165°). Propylene is readily absorbed, forming
propylene bromide.— 3. Cone. H^SOj forms
liquid hydrocarbons, and on diluting and distil-

ling TC-propyl alcohol is got (G.).—4. KMnO,
does not oxidise it (Wagner, B. 21, 1230).

References.—Tkimethylene carboxylio acids,

Tkimethylenyl methyl ketone, and Phenyl
tkimethylenyl ketone.

Tri-methylene is a term also applied to the
divalent radicle GB^.GH.^.O'B^

Tetra-methylene is a term applied to the ring
CH2.CH2

I I , and it is also used to denote the group
OH2.CHJ
CH2.CH2.OH2.CH2.

Fentamethyleue is a name used to denote
.CH,.CH2

CHjC
I

, and also CH2.CH2.CH2.CH2.CH2.
\CH2.CH2

Hezamethylene is benzene hexahydride. Ac-
cording to Baeyer (A. 258, 156), it should be re-

garded as lying entirely in one plane.
METHYLENE ACETATE v. Acetyl deriva-

tive of FoilMIC OBTHALDEHYDE, VOl. ii. p. 570.

IBIMETHYLENE-ACETO-ACETIC ACID, so-

called, V. vol. i. p. 24.

METHYLENE-DIAMINE Di-benzoyl de-
rivative CH2(NHBz)2. [221°]. S. (alcohol)

47 at 14-5°
; -63 at 22° ; Hippwraffin.

formation.—From hippuric acid, PbOj and
HNO3 or H2SO, (H. Schwarz, A. 75, 201 ; Sits.

W. 77, ii. 762 ; J. Maier, A. 127, 162 ; Kraut a.

y. Schwarz, A. 223, 40).

Preparation.—From benzonitrile (15 g.),

methylal (6 g.) and cone. HbSO, (100 g.) (Hepp
a. Spiess, B. 9, 1424).

Properties.—Long white felted needles (from

alcohol), V. sol. OSj, ether, and chloroform.

Beactimis.—l. Dissolves unchanged in cone.

H2SO4, and in fuming HNOj.-2. On disUUati&n
some passes over unchanged along with benzoic

acid.—3. Not afi'eoted by bromine.— 4i. Boiled

for some time with dilute (32 p.c.) H2SOJ it gives

formic aldehyde, NH, and benzoic acid.-^5.

Heated in sealed tubes with dilute HCl it yields

benzartiide and formic paraldehyde.
Trimethylene-diamine CjHioN, i.e.

NH2.CH2.CH2.CH2.NH2. (c. 140^). Formed by
heating trimethylene bromide (1 mol.) .and NH,
(20 mols.) in alcohol for 10 hours at 100°. The
liquid is decanted from NHjBr' and evaporated,
treated with KOH and distilled (Fischer a. Koch,
B. 17, 1799 ; Lellmann a. Wiirthner, A. 228,

227). Colourless mobile liquid, easily miscible
with alcohol, ether, and benzene. Fumes in
moi?t air, combining with water to form a
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hydrate. Beadily takes np COj becoming solid.
Condenbes with benzoic aldehyde forming
03H,(N:CHPh)2. Phenanthraquinone forms
Ca,H„NO, a yellow powder, melting above 250°.

Benzil forms CHj<^]^;^;^|^> a transparent

vitreous mass [o. 76°].

Salts.—B"HjClj. Easily soluble prisms.—
B"H2CyPtCl,. Orange prisms.— B"(HSCN)j.
[102*]. At 140° it is partially decomposed into
trimethylene thio-urea and NHjSCN. —
B"HiBrj,

Diacetyl derivative C3H,(NHAc)2. [79°].
White needles, v. e. sol. water, v. sol. alcohol,
chloroform, si. sol. benzene, insol. ether, petro-
leum ether (Straohe, B. 21, 2364).

Dibemoyl derivative 03Hs(NHBz)j.
[148°]. White crystalline powder, insol. water,
m. sol. benzene, v. sol. alcohol and chloroform.
On heating in a stream of ECl the prodnct is

CsH,^jjg.^CPh, an oily base which slowly

becomes crystalline and forms crystalline salts

(Hofmann, B. 21, 2337).

Oxalyl derivative CH,<;g^;^g;^0>.

A sparingly soluble white powder, formed on
mixing trimethylene-diamine with an alcoholic
solution of methyl oxalate. It does not melt at
250°.

Dervuative.—V. Oxt-tw-methtlene-diamine.
Trimethylene di-nitro-dl-amine CaHsN^O^ i.e.

NOj.NH.OHj.CHj.CH:j.NH.NOj. [67°]. Formed by
heating CjH5(N(N0j).C02Me)2 {v. Tm-methylenb
DiCAKBAMrc ACID) with aqueous ammonia (Frauohi-
mont a. Klobbie, B. T. O. 7, 343). Short thick
prisms (from water or alcohol), v. sol. water and
alcohol, less sol. ether and chloroform. Boiled
with dilute (2p.o.) HjSOi it evolves N^O. It

has no acid reaction, and easily forms metallic
derivatives.

Tetra-methylene-diamine C^Hj^N^ i.e.

NH5.CH2.CHj.CHj.CH2.NH2. [24°]. (159°). Ob-
tained by reducing ethylene cyanide in alcoholic

solution with sodium (Ladenburg, B. 19, 780).

Ideni'cal with the ptomaine ' putrescine ' (cf. L,
Brieger, 'Die Ptomaine,' Berlin, 1885-1886, 1,

43 ; 3, 101) and also with a base obtained from
a morbid urine (Udranszky a. Baumann, B. 21,

2938). Strong base, smelling like piperidine.

Solutions of its salts give a crystalline pp. with
iodine dissolved in EIAq but no pp. with HgCl,
or ECdl,. When shaken with aqueous NaOH
and BzCl it gives a crystalline pp. of the di-

benzoyl derivative. Methyl ohloroformate
ClOOjMe forms (CH2),(NH.002Me)j which crys-

tallises in flattened needles [128°], si. sol. cold

water, and Is nitrated by HNOj, yielding

(CH2),(N(N0,)00jMe)j which crystallises from
ether and melts at 62° (Dekkers, B. T. G. 9, 97).

Salts.—B"HjClj. Plates (from alcohol).—

B"HJPtCl,. Needles.—Piorate. Thin yellow

needles. — Auroohloride. [210°]. Minute
thread-like needles, v. sol. hot water (Ciamician

a. Zanetti, B. 22, 1973).

Di-bemoyl derivative C4H|,(NHBz)2.

[175°] (U. a. B.) ; (178°] (0. a. Z.). Plates, in-

sol. water, almost insol. ether, v. sol. hot alcohol.

May be sublimed.
Tetra-methylene-di-nitro-di-aBuneCiHigNiO,

i.e. (OHj)j(NH.NOj)j. [163"]. Got by beating
Yn. ITT

(CHj),(N(N02)C0jMe), with cono. NH,A(i **
100° and ppg. by HOAo (D.). Small hard crys-
tals (from water).

Penta-methylene diamine OjHuN, i.e.

NH2.CHj.CH.,.CHj.CH2.CK,.NH, (178-5°) (L.)

;

(178°-180-5'=) (Perkin, G. J. 55, 699). S.G. S
•9174 (L.) ; \\ -8846

; ff -8784. M. M. 7493 (P.)*

Formed from trimeliiylene cyanide by reduction
in ethereal solution with zinc and HCl, or in
alcoholic solution with sodium (Ladenburg, B.
16, 1151 ; 18, 2956 ; 19, 780, 2585). It is iden-
tical with ' cadaverine ' a base discovered by
Brieger in corpses, and among the products of
putrefaction of flesh and fish (Brieger, B. 16,
1186 ; 18, 1922 ;

' Die Ptomaine,' Berlin, 1885

;

Ladenburg, B. 19, 2585). Found also in the
urine of a patient suffering from oystinuria, but
not in normal urine (U. a. B.). Syrup, smelling
like piperidine ; v. sol. water and alcohol, m. sol,

ether. Fumes in the air. Absorbs COj from
the air. The hydrochloride is converted by dry
distillation into NH3, HOI, and piperidine.

Salts.—B"HjCli.—B"HjPtCla. Thickorange
prisms (from water) ; m. sol. cold water.—Perj
iodide. Almost black crystals (from alcohol).

—

B"HjOLi 3HgCl2. Crystals (from hot water)
fL.).—B"H,Cl2 4HgClj. Crystals (from alcohol)
(B.).

Di-acetyl derivative
CH2(CH2.CH2.NHAo)j. Small needles (from al-

cohol). May be distilled.

Di-henzoyl derivative
CH2(CH2.CH2.NHBz)j. [130°]. (above 360°). Ppd.
by adding aqueous NaOH and BzCl to a solution
of the base (Udranszky a. Baumann, B. 21,
2744). Long needles and plates ; v. sol. alcohol,
m., sol. ether, insol. water. Not affected by hot
dilute acids or alkalis.

Fenta-methylene-di-nitro-di-amine

CH2(CH2.CH2.NH(N0j))j. Formed by treating

Ca,(CHrCHj.N(NOJ.C02Me)2 with aqueous
ammonia (Franchimont a. Klobbie, B. T. G. 7,

343). Small oblong plates (from chloroform)

;

V. sol. water and alcohol, sol. ether, si. sol.

CHCl,. When boiled with dilute (2 p.o.) H^SO,
it evolves N^O.

Di-nitroso-penta-methylene-tetramine (so-

called) 03H,„N„0j i.e. C,H,„N,(NO)j. [207°] (G.)

;

[203°] (M.). Formed by the action of nitrous

acid on ' hexamethylene tetramine ' (Griess, B.
21, 2738 ; Mayer, B. 21, 2888). Needles (from
alcohol), V. sol. hot alcohol, m. sol. chloroform,

insol. ether. Not affected by boiling with zinc-

dust. Dilute HCl decomposes it into nitrogen,

ammonia, and formic aldehyde.

Heza-methylene-tetramine (so-called)

CjHijNi. Hexamethyleneanmne. [189°]. S.

(alcohol) 7. Mol. w. 115 (by Baoult's method)
(calc. 140) (ToUens a. Mayer, B. 21, 1566).

Formed by passing dry NH3 over heated tri-

oxy-methylene (formic paraldehyde) (Butlerow,

A. 115, 322; Z. [2] 5, 278). Prepared by dis-

solving metbylal in dilute H^SO^, and distilling

the product with steam into a receiver containing

ammonia (Wohl, B. 19, 1842).

Prqpariies.—Bhombohedra (from alcohol),

v. sol. water, chloroform, and CS,. May be sub-

limed. Scarcely attacked by sodium-amalgam.
Acts nutritiously upon algffi (Loew a. Bokoiny,

J. pr. [2] 36, 272).

Ueaetions.—I. Split up by boiling dilute
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acids into formic aldehyde and ammonia.—2.

Mel at 190° forms NMeJ (ToUens, B. 17, 656).

3. Sodimn mtrite (2^ pts.) added to a solution

of the base (1 pt.) in dilute HCl at 0° forms
• tri-methylene-tri-nitrosamine ' CjHjNjO,, which
crystallises from alcohol in needles or prisms
[106°], and is split up by warming with dilute

acids into nitrogen and formic aldehyde. It

exhibits Liebermann's reaction. When acetic

acid is added gradually to a solution containing
hexamethylene-tetramine and sodium nitrite

there is formed the so-called di-nitroso-penta-

methylene-tetramine (u. supra), which is much
less soluble in the usual menstrua than the tri-

methylene-tri-nitrosoamine.

Salts.—B"HjClj (dried at 100°). Long
prismatic needles; v. e. sol. water, si. sol. alco-
hol.—B"APtCl„4aq.—B"j3AgNOs. Whitecrys-
talline pp., formed on adding AgNOg to an
aqueous solution of heiamethylene-tetramine
(Pratesi, G. 13, 437). SI. sol. cold, m. sol. hot,

water, with partial reduction to silver.

Methylo-iodide B"MeI. [190°]. V. sol.

water, si. sol. alcohol, insol. ether, chloroform,
and CSj. Gives {B"Me)jPtCle. [203°].

EtJiylo-iodideWEtl. [133°].

Methyleno-iodide B"GHj:,. [165°].

(Wohl).
^2 L J

Di-bromide CjHijN^Brj. Insol. ordinary
solvents (Legler, 0. C. 1888, 1604).

Tetrabromide CsHi^NjBrj. Ked crystals,

obtained by the action of bromine-vapour on
hezamethylene tetramine (Horton, B. 21, 1999).
Decomposed by boiling water.

Di-iodide CjHjjNJj. Obtained by adding
an alcoholic solution of iodine to an aqueous
solution of the base. Crystalline, t. si. sol.

alcohol.

Tetra-iodide CjH,2N,Ij. Obtained when
excess of iodine is used. Minute brown plates,

V. sol. acetone, CHGl,, and CS,. Decomposed by
boiling water.

HEIHTLEXE SI-ISOAMYL DIOXIDE v.

FOBUIC AIiDEHYDE.
METHYLENE - ANIIINE (0,H,N), i.e.

(CHjrNPh)^,. Anhydro -formaldehyde - aniline.

[138°]. Formed by mixing anUine and crude
formic aldehyde in the cold (ToUens, B. 17, 657

;

18, 3309; Kolotoff, JBJ.'[2]43, 112). White silky

crystals, v. sol. chloroform and benzene, si. sol.

alcohol, insol. water. Decomposed by boiling

with water or alcohol.—^B'jHjPtOl,.

Hethylene-aniline C,H,N. Formed, together

with di-phenyl-methylene-diamine and the pre-

ceding body by the action of formic aldehyde on
aniline (Pratesi, O. 14, 355). Minute crystals,

decomposed by heat. Y. si. sol. alcohol.

Uethylene-di-aniline v. Di-fbenyii-uethyl-

NE-DUMmE!.
METHYLEWE-DIBENZYLAMINE O.sH.jNj

i.e.CH,(NH.OHjPh),. [46°]. (o. 227°). Formed
by the action of methylene chloride on benzyl-

amiue at 100° (Kempfi, A. 256, 220). Bhombio
prisms, insol. water, t. sol. absolute alcohol and
ether.

Salts.—C„H„N22HC1. [242°]. Colourless
monoclinic plates.—B"2HBr : silky plates.—
B"2HI: monoclinic plates (from benzene), si.

sol. water and alcohol.—B"H2S042aq : colourless
prisms.-B"2H3P0,. [c. 230°]. Needles.-
8"HsCl,PtCli : monoclinic plates.—A c r o c b I or-

ide B"Hj0l22AuClj: golden-yellow needles.—
Oxalate B"(H,C.A)2- [o- 134°].—Piorate
B"(CeH2(N03)20H)j: not stable in a hot solu-
tion, si. sol. alcohol, and water.

METHYLENE-BLTJE v. Teiba-meihyl-di-
AMIDO-IMIDO-DI-PHEllYL SULPHIDE.

TBIMETHYLENE BEOMHYDEIN v. Bromo-
PEOPYI, AICOHOL.

METHYLENE BBOMIDE CH^rj. Di.
bromo-metJume. (97° cor.) (Perkin, 0. /. 45,
520) ; (98-5° i. V.) (Henry). S.G. g 2-493 (H.)

;

if 2-4985
; || 2-4775 (P.). M. M. 8-110 at 15-9°.

Formed by adding bromine to methylene iodide
under water (Butlerow, A. Ill, 251 ; Henry,
A. Oh. [5] 30, 266). Formed also by heating
methyl bromide with bromine at 250° (Steiner,

B. 7, 507). Found among the bromides obtained
by passing into bromine the products got by
passing ethylene through a red-hot tube (Norton
a. Noyes, Am. 8, 362). Colourless mobile liquid,

insol. water, sol. alcohol and ether. Converted
by PCI5 at 190° into COl, and CBr, (HSland, A.
240, 230). When heated with 18 vols, water
and excess of PbO at 145° it yields ethylene
glycol, traces of ethylene oxide, and PbBr,
(Jeltekoff, B. 6, 558). Slowly converted by
SbClj into methylene chloride. Potassium
phenylate KOCsHs yields CB^iOG^B.^).^

Trimethylene bromide v. Di-bkomo-peopanb.
Tetra-methylene bromide O.H.Brj. (189°).

Formed from ethylene cyanide by successive

conversion into tetra-methylene diamine and
CH2(OH).CH2.CHa.CH,(OH) ; the glycol being
then treated with HBr (Gustavson a. Dem-
jauoff, J. ;pr. [2] 39, 542). The yield is small.

Feuta-methylene bromide C^HigBr, i.e.

CH,(CH,.CH^r)j. (205°). Formed by satu-

rating the corresponding di-oxy-pentane (derived

from tri-methylene-diamine) with HBr (G. a. D.).

METHYLENE BBOMO-IODIDE v. Bbomo-
lODO-UETHANE.

METHYLENE -TETBA BUTYL -DIAMINE
CHj(N(C,H8),)j. (250°). Obtained by distiUing

trimethylene oxide with di-isobutyl-amine

(Ehrenberg, J. pr. [2] 36, 124).— B"HjPtCl..

[198°]. Pale-yellow powder.—Auroohloride
[c. 195°].—B"CSr [54°].

METHYLENE DI-ISOBUTYL DIOXIDE v.

Di-isobutyl ether of Foemio oRiHAiiDEHYDE, vol.

ii. p. 671.

METHYLENE CAFFEIO ACID v. vol. i. p.

659.

TBIMETHYLENE DIOABBAMIC ACID
''OHj(CHj.NH.COjH)i.

Methyl ether CHj(CHj.NH.COyMe)j. [75°].

Formed by treating trimethylene-diamine with

methyl carbona De (Franchimont a. Elobbie,

B. T. a. 7, 343). Oblique rhombic plates. V.

sol. water, alcohol, and CHCl, ; m. sol. ether, v.

si. sol. benzene and light petroleum. Pure
HNOj yields a dinitro- derivative forming tufta

of needles or prisms from alcohol [90°], and this

when treated with solution of ammonia gives

tri-methyleue-dinitramine [67°].

Ethyl ether CH2(CHjNH.00^t)j. Tri-

meihylene-diurethane. [42°]. (210° at 30 mm.).
When a solution of trimethylene-diamine in

alcohol and ether is added to an ethereal sola-
tion of chloro-formio ether ClCOaEt, a pp. of

trimethylene-diamine hydrochloride is formed,
and the filtrate leaves op evaporation oily
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OjB.s(SB..CO^t)^ fFisoher a. Koeh, A. 232, 225).
It crystallises after some time, and separates
from ether in colourless prisms. V. sol. ether,
alcohol, and chloroform, si. sol. Hgroin, insol.

water. It dissolves in acids but is reppd. by
alkalis.

. Tetra-methylene dioarbamio acid. Methyl
««*«r C4Hs(NH.C0jMe),. [128°]. Formed from
tetra-methylene-diamine and ClGOjMe (Dekkers,
B. T.C.9, 97). Flattened needles, sol.warm water.
Converted by HNO, into O^H,(N(N02).COjMe)2
which separates from ether in small brilliant

crystals [62°], v. si. sol. cold water, si. sol. ether,
sol. warm alcohol, and is converted by NH,Aq
into C,H,(NH.NO,)j [163°].

Feutamethylene dicarbamic acid. Methyl
ether GIL,{CJl^.CJi^.iiK.COM^ [114°].

Formed by treating penta-metnylene-diamine
with methyl carbonate. Fine needles (from
boiling water). V. sol. hot alcohol (Franchi-
mont a. Klobbie, B. T. 0. 7, 343). Pure HNOj
gives a di-nitro- derivative, forming small bril-

liant prisms [37°], and this treated with aqueous
ammonia gives penta-methylene -dinitramine
[60°] together with methyl carbamate.

TRIMETHYLENE CABBOXTLIC ACID

C^fi^Le. I
>CH.COjHor

CHjtCH.CHj.COjH. Isomeride of croUmic acid.

[19°]. (183°). Formed by heating ethylene-
malonio acid (trimetbylene dicarbozylio acid) at
210° (Roder, A. 227, 24 ; Perkin, jun., O. J. 47,

817 ; B. 17, 57). White crystals, m. sol. water.

Has a powerful odour and a burning taste.

—

CaA'^daq. Needles, y. sol. water.—BaA'2 2aq.

Needles, v. sol. water.—AgA'. Small needles

(from hot water). Gives off a low-boiling oil on
distillation.

Ethyl ether EtA'. (134°). Formed by
digesting the Ag salt with an ethereal solution of

EtI. Volatile oil, with pleasant odour. Not
affected by bromine in the cold, and only slowly

attacked when boiled with bromine, HBr being
given off.

Trimethylene (1 :l).'di-carboxyIicacidsocalled

O.H,0,t.e. |^^(COjH),or
oh/

CH2:CH.CH(C0jH)j. Vinaconicacid. Ethylene-
maUmic acid. [141°]. Obtained by saponifica-

tion of its ether. Colourless triclinic crystals

;

a:b:e= 0-7712:1: -8702. Crystallises with aq (from

water) ; v. e. sol. water, v. sol. ether. At 160°

,it begins to give ofi CO,, leaving trimethylene

carbozylic acid. It is not attacked by sodium-
amalgam. When heated with bromine it gives

off HBr slowly. It combines, however, with
HBr, forming bromo-ethyl-malonic acid (Per-

kin, 0. J. 47, 814), and it combines with bromine
when this is dissolved in chloroform (Fittig).

Boiling dilute HjSO, forms 7-oxy-ethyl-malonio

acid. Alkaline EMnO, does not attack it (Buch-

ner, B, 23, 704).

Salts.—Ammonium salt. Four-aided

plates.—CuA" aq. Deep-blue octahedra, si. sol.

hot water. At 160° it becomes a light-green

powder.—BaA". Needles.—BaH:jA"j4aq. Pris-

matio needles.—PbA" (dried at 100°). Insol,

cold, b1. sol. hpt, wftter.—AgjA". Needles, v. !,

sol. cold water, si. sol. hot water.—AgHA". Long
colourless needles (from water).

Ethyl ether Bt^A". (213°). V.D. 6-32

(calc. 6-43). S.G. i| 1-0646
; If 1-0566. Formed

by, the action of ethylene bromide on sodium-
malonic ether (Perkin, jun., 0. /. 47, 812 ; B.
17, 54 ; Fittig a. Eoder, A. 227, 13). Oil. Not
attacked when successively treated with benzyl
chloride and NaOEt (Perkin, jun., B. 18, 1734).

Dibromide 0.,H,Br;(COOH)j. [110°]. From
tri-methylene-di-carboxylio acid and Br in ohl<».

roform (Fittig a. Marburg, B. 18, 3413).
Trimethylene (l:2)-di-carbozyUo acid

CH,<
CH.0O,H

or CH,:C(CO^.CHj.CO^.
CH.00jH

AUo-itaconic acid. [137°] (O.a. G.) ; [139°] (B.).

Formation.—1. By heating its anhydride
with water at 140° (Conrad a. Guthzeit, B. 17,
1187).—2. From sodium propane tetracarbozylio
ether (C02Et).,CNa.CHj.CNa(CO^t)2 by treat-

ment with bromine, the resulting trimethylene
tetracarboxylic ether being saponified, and the
free acid heated to 230°, and then distilled under
16 mm. pressure : the oil which passes over
at 170° to 180° is heated with water at 140°
(Perkin, jun., B. 19, 1056 ; Dressel, A. 256, 197).

Properties.—Prisms; v. sol. water, alcohol,
and ether. Not attacked by alkaline EMnO,, or
by sodium-amalgam (Buchner, B. 23, 705),

Salts..—CaA" : silky crystals.—Ag^A'',
^CH.CO.

A nhydride G^Kfl, i.e. CH,c^
| >0 or

^Cfl.CO/
.00.0

CH,:C/
I

. [57°] (0. i. G.) ; [69°]
^CHj.CO

(Buchner). Formed by heating trimethylene-

.CH.CO^
tricarboxylic acid CH,^

|
or possibly

\C(C0^),
CH2:C(C0jH).CH(C0,H)2 at 184° to 190° for a
long time (C. a. G.). Needles, si. sol. ether.

Trimethylene (1.2.)-di-carbozylia acid

/CH.C0»H
CHi<f

I
. [175°]. r-cistrans-tri-methyl'

\CH.CO^
ene-1.2-di-ca^boxyUc acid. Formed by saponifi-

cation of the di-methyl-ether (Edud,rd Buchner,
B. 23, 705). Compact apparently rhombic crys-

tals (from water), containing no water of crys-

tallisation. Grouped needles (from ether). Ijess

sol. water than the isomeric glutaconic acid, but
more sol. ether. Distils without splitting oil

water. Acetyl chloride forms no anhydride.

Not oxidised by permanganate in alkaline solu-

tion. Not reduced by sodium-amalgam. Chloride

of iron gives a weak red-brown colour.

Salts.—The zinc salt is more sol. cold than
hot water. It crystallises in nodular groups of

needles. A solution of the ammonium salt
gives no pp. with CaCl, and BaCl,, but white
crystalline pps. with silver and lead salts. By
heating the silver salt a white body sublimes in

needles, probably the anhydride.

Di-methyl-ether C3H,(C0jae)j. (205°-
215° at 718 mm.). Formed by heating acrylo-

di-azo-acetio etherCaH4N2(CO^e),for40 minntea
to 160°-186°. Saponified hj boiling with aque-

ous potash.

IS
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Isomerides of trimethylene dicarbosylic acid

V. Itaoonio, Citbaoonio, Mesaconio, and Gluta-
CONIC AiJIDS.

T;^imethylene (l:l:2)-tTicaTboxylio acid

.CH.CO2H
C^jO. i.e. CHj^

I

or possibly

\C(COjH)j
CH2:C(C0jH).CH(C0,H)j. [184°]. Formed by
saponification of its ether, which is prepared by
the action of a;8-di-bromo-propionic ether on di-

sodio-malonic ether (Conrad a. Guthzeit, B, 17,

1185). Its ether is also formed by the action of

o-bromo-acrylic ether upon sodio-malonic ether
CHNa(C02Et)2 (Michael, J. pr. [2] 35, 132, 351

;

Am. 9, 121). Prisms (from water). At 184°-
190° it is split up into CO, and the dicarboxylio
acid or its anhydride.

Tri-ethyl ether Et^A'". (276°). S.G. 15

1"127. Colourless liquid. Does not react with
NaOEt and BzGl.

Trimethylene (l:2:3)-tri-carboxyIio acid

/CH(CO^)
(C02H)CH<

I

or possibly

\CH(CO,H)
C02H.CH:C(CO,H).OHj.CO,H. [150°-153°].

Formed by heating the tetra-carboxylic acid

(1:1:2:3) at 200° for a long time (Perkin, B. 17,

1654; C. /. 47, 826). Colourless crystalline

solid, y. sol. water, alcohol, and acetone, si.

sol. benzene, chloroform, ligroiin, and CSj. On
heating it yields a sublimate, probably of an an-
hydride.

Salts.—A"'Ag, : white granular pp. —
A"'jCa3 : crystalline pp., soluble in cold water,

nearly insoluble in hot. The cuprio salt is a
beautiful light-green pp., si. sol. water. The
Ba and Pb salts are white pps.

Trimethylene (1, 2, 3)-tri-carbozylio acid

,CH.CO^
00,H.CH<

I
. [220°]. Obtained by

\OH.COjH
saponifying its methyl ether with alcoholic

potash (Buchner, B. 21-, 2641). Small aggregates

of needles (from ether), v. sol. alcohol and water,

si. sol. ether. Not affected by bromine or by
KMnOf Its ammonium salt crystallises in

plates.

Methyl ether Ue,A."'. [61°]. (267°) at

732 mm. ; (224° at 180 mm.). Obtained by dis-

tilling the compound of methyl fumarate with
methyl diazo-acetate. Needles (from alcohol or
water), v. sol. alcohol, ether, benzene, and petro-

leum-ether.

Anhydride C3H3(C0jH)<^^>0. [189°].

(265° at 75 mm.). Obtained by distilling the
acid under reduced pressure. Small prisms, v.

sol. water and alcohol, m. sol. ether. Its Fb,
Ba, and Ag salts are m. sol. water.

Trimetbylene (l,l,2,3)-tetTa-carbozyUo acid

<0H{C03H)
I

or possibly
CH(COjH)

(CO,H)jC:C(CO,H).CHj.COjH. [95'-100°]. The
tetra-ethyl ether of this acid is obtained by the
action of di-bromo-sucoinie ether on di-sodio-
malonic ether (Perkin, B. 17, 1652 ; C. J. 47,
824). Crystalline colourless solid. V. sol. water,
alcohol, ether, and acetone, si. sol. ligroin and
bowssne. Very strong acid. The aci^ loses CO,

on heating to 200° givhig the (1, 2, 3)-iri-carb-

oxylio acid.

Salts.—A'''Agi: white amorphous pp.

—

A'^Cajaq : crystalline pp., more soluble in cold
water than in hot.

Tetra-ethyl et/ter A'^Et,: (246° at 85
mm.) ; thick colourless oil.

Tri-methylene (l,l,2,2)-tetra-car1ioxylio

/0(CO,H),
acid CHZ . [200°]. Formed by

\C(C0.^,
saponifying the ethyl ether with alcoholic
KOHAq (Dressel, A. 266, 196). Large shining
crystals (from water). When heated to 280° it

gives off 2CO2 and Hfi and is converted into the
anhydride of trimethylene dicarboiylic acid, and
from this the dicarboxylio acid itself can be ob-
tained by heating with water to 140°.

Elhyl ether H,C<^(^°2j*|^ [43°].

(187°). Formed by the action of bromine on
the disodium compound of propane tetra-car-

boxylic ether (Dressel, A. 256, 194 ; cf. Perkin,

B. 19, 1056), Long needles, v. sol. ether, alcohol,

CECl, and benzene (D.).

Tetra-methylene carboxylic acid CjHgO, i.e.

CH,<;j°]^2>CH.C0jH. (191°) at 720 mm.

8.0.15 1-0548; U 1-0476. M.M. 6-048 at 18°.

ft-o 1-4403 at 26°. Formed by heating tetra-

methylene dicarboxylio acid at 200°, COj being
given oft (Perkin, B. 16, 1795; C. J. 51, 8).

Colourless oil, smelling like butyric acid ; si. sol.

water, miscible with alcohol and ether. Not
attacked by bromine below 100°.

Beaction.—The calcium salt distilled with
lime gives C^H,, H,, CH^, CO, di-tetramethyl-

enyl ketone, and tetramethylenyl methyl ketone
(Colman a. Perkin, jun., C. J. 61, 228 ; B. 19,

3112).

Salts.—AgA' : sparingly soluble white pp.

—

CaA'2 5aq.

Ethyl ether'EtA.'. (181°) at 720 mm. (P.);

(162°) (Freund, B. 21, 2694).

Chloride C<H,C0C1. (143°) (F.). Ob
tained by heating the amide with PCI,.

Amide OA.CONH^. [138°]. (c. 240°).

Formed by heating the ammonium salt of the

acid to 250° (Freund, B. 21, 2694). Plates (from
alcohol), V. sol. water, ether, chloroform, benz-

ene. May be sublimed. Decomposed by treat-

ment with bromine and EOH.
Nitrile GtB.,.CN. (150°). Formed by dis-

tilling the amide of tetra-methylene carboxylie

acid with phosphoric anhydride (Freund, B. 21,

2696). Colourless oil, with pleasant odour. Is

converted into the amine by reducing with
sodium and alcohol. '

4niUrfeCjH,.C0NHPh. [111°]. Formed
by heating the amide with aniline until no more
ammonia is given o£f (Freund). Long needles

(from alcohol), si. sol. hot water.

Anhydride {G,'E,.CO)fi. (160°). Formed
by distilling the sodium salt with the chloride

of the acid (F.).

Tetra-methylene (l,l)-dicarbozylio acid

C.H,0,M.CH2<^g2;>C(C0jH),. [156°]. From

the ether (Perkin, C. J. 51, 4). Monoclinio
crystals (from ether); a:&:c= 1-0324:1:1-1354;

/9 = 88°68'. y. sol. ether and benzene, nearly
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insot. chloroform and ligroin, t. sol. water. A I

few degrees above its melting-point it splits off

COj, becoming tetramethylene oarboxylio acid.

Baits.— Ag,A.". — OuA" aq. — PbA" aq. —
BaA"aq.

Ethyl ether M.Jl". (221°) at 720mm.
S.G. I

1-0533 ; || 10405. M.M. 9-940 at 18-9°,

fto 1-483. Formed from malonio ether, tri-

methylene bromide, and NaOEt (Perkin, B. 16,

1793 ; C. J. 51, 2). Oil, smelling like camphor.
Tetramethylene (l,2}-di-carbozyIic acid

CHj.CH(COjH)
I

I
. [130°]. Formed by heating

CH,.CH{CO^)
the tetra-carboxylic acid to 180°-200° (Perkin,

B. 19, 2042; O. J. 51, 22). Colourless feathery

crystals (from water). V. sol. water, alcohol,

and ether, more sparingly sol. benzene and
ligroin. By alkaline KMnO, it is ozidised to

oxalic acid.

Salts.—A"Agj: heavy white pp.—A"Ba« :

sparingly soluble six-sided transparent tables.

Di-ethyl ether A"Etj. (238^-242°);

colourless liquid.

CH2.CH.CO.
Anhydride

\ |
>0. [78°]; colour-

CHj.CH.CO/
less crystals ; easily soluble in alcohol, sparingly

in ether and benzene. Formed by heating the

acid to 300°. Beconverted into the acid by iJbil-

ing with water. Heated with resorcin it gives a
beautifully fluorescent condensation-product.

Tetramethylene (l,8)-dicarbozylic acid

C02H.CH<^^>CH.C0aH. Homoitacomc

acid. [171°]. Formed by boiling its ether with
fuming HClAq (MarkownikoS a. Erestownikoff,

A. 208, 333). Prisms, v. sol. hot water and
alcohol, si. sol. ether. May be sublimed. Does
not combine with bromine, but when heated with
Br it gives oS HBr and CO.^. It is not reduced

by sodium-amalgam. Does not form an anhy-
^ide. Does not unite with HBr or HI.

Salt s.—PbA" ^aq. Crystalline crusts.

—

AgjA". Amorphous pp., not decomposed by
boiling water.

Methyl ether Ue.,k". (220°).

Ethyl ether Et^A". (230°). Formed in

very small quantity when CHa.CH(0Et).C02Et
is prepared by the action of dry NaOEt on
n-chloro-propionic ether (M. a. K.).

Tetramethylene (1,1,2,2) - tetra - carboxyllc

CEL,.C(C02H)j
acid

I I
. [145°-150°]. Obtained by

CH».C(COjH)j
saponification of the tetra-ethyl ether, which is

formed by the action of bromine upon the

di-Bodio- derivative of butane-tetra-carboxylic

OHj.CNa(OOjEt)i,
ether I (Perkm, B. 19, 2041;

CHj.CNa(COjEt)j
C. J. 61, 21). Colourless crystals. Easily soluble

in water, alcohol, and ether, more sparingly in

benzene and ligroin. It evolves COj at its melt-

ing-point, and is converted into the di-carboxylio

acid.

Tetramethylene (1,1,3,8) - tetracarboxylic

acid. Ethyl ether

(CO,Et),C<o|^>C(CO^t),. Formed by the

action of methylene iodide on the di-sodium de-

rivative of propane tetra-carboxylic ether in an
alcoholic solution on the water-bath (Dressel, A.

256, 198). Colourless viscid oil, distUling with

some decomposition between 220° and 250° at

15 mm.
Fentamethylene dicarboxylic acid

.CHj—CH.COJa
CH/

I
. [160^.

NCH,—CH.CO2H
Pre;paration.—Disodium pentane tetra-carb-

oxylic ether,

(CO.,Et)sCNa.CHj.CHj.CH:j.ONa(COjEt)j is con-
/CHj—C(COjEt),

verted by Br into CH^
|

, which
\CH,—C(COjEt)j

yields pentamethylene tetraoarboxylic acid on
saponification, and this acid is decomposed by
heat into COj and pentamethylene dicarboxylic

acid. This is purified by conversion into its

ethyl salt (Perkin, jun., C. J. 51, 244 ; B. 18,

3250).

Properties.—Nodules (from water). V. sol.

hot water, alcohol, and acetic ether; si. sol.

ether.

Salts.—Ag^". Very stable white pp.
Ethyl ether Et^A". (c. 250°).

/CHj—CH.COv
Anhydride CBX

\ >0,
\CH,—CH.CO/

[64°-67°]. Formed by heating the acid to SOO"-

M. sol. alcohol and ether, si. sol. OS2 ; insol. cold,

but saponified by hot, NajOOjAq. With resorcin

and H^SO, it gives the fluorescein reaction.

Fenta-methylene tetracarbozyllc acid

.CH^—C(COjH)j
CHjC^

I
. Formed as above. SoL

\CHj—C(COaH),
ether.

TETBAUETHYLENE-CABBOXYLIC ALDE-

HYDE CHj<g^>CH.CHO. (115°-117°). From

calcium tetramethylene carboxylate by distilling

with calcium formate (Colman a. Perkin, G. J.

51, 238). Oil ; smelling like isobutyric aldehyde.

Gives a purple colour with rosaniline hydro-
chloride which has been bleached by SO,; re-

duces ammoniacal AgNO,Aq; combines with
NaHSOj ; reacts with hydroxylamine and with
phenyl-hydrazine.

TBIMETHYLENE CHLOBHYDBIN v.

CHIiOBO-fBOFYL ALCOHOL.
KETSYLENE CHLOBIDE CH^Cl,. Di-

chloro-methane. Mol. w. 85. (41-8°) (Thorpe,

C. J. 37, 195). S.G. 2 1-3778 (T.) ;
ij 1-3377

;

If 1-3220. M.M. 4-813 at 11-9° (Perkin. C. J.

45, 527). C.E. (0°-10°) -001835; (0°-40»)

-001416. S.V. 65-12. H.C.p. 106800 (Berthe-

lot a. Ogier, Bl. [2] 86, 68).

Formation.—1. From chlorine and methyl
chloride in sunlight (Begnault, A. 33, 328

;

A. Ch. [2] 70, 377).—2. By the action of zinc-

dust and ammonia on chloroform, the yield

being very small (Perkin, C. N. 18, 106).—3. By
the action of chlorine on methylene iodide (But-

lerow, 4. 107, 110; 111,251; Z. [2] 6, 276).—
4. By the action of AlCl, on the compound of

01.C0jCCl,with CI.CO2CH, (Hentschel, J. or. [2]

36, 474).

Preparation.—Aqueous HCl is cautiously

added to a mixture of alcohol (5 vols.), chloro-

form (1 vol.), and zinc. SufSoient heat is pro<
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duced in tlie reaction to distil over mach of the
methylene chloride. The product is fractionally

distilled (Greene, C. B. 89, 1077; A. Ph. S, 18,

347 ; C.N. 50, 75 ; A. C. J. 1, 522).

Properties.—Oil. Like CCl, (but unlike

CHjCl and CHCI3) it exerts a poisonous action

\7hen inhaled (Eegnault a. VUlejean, C. B. 100,

1146).

BeacUons.—l. Converted by ICl or IClj into

CHCI3, and hexachloro-benzene. Converted by
XBr into iodoform and di-chloro-di-iodo-methane
(Holand, A. 240, 234). Converted by ISr, into

CBrj, CHBrj, and C2Br4.-2. Heated with KI,
iodine, and alcohol, it gives CHjI^, EtI, and
alcohol (H.J.—3. Iodine at 200° gives methylene
iodide (H.).—4. Bromine at 170° forms
CHBrClj (91°), and a Uttle CBr^Clj [B8°] (150°)

(Arnhold, A. 240, 204).— 5. Alcoholic NaOAo
forms CH2(0Et)2 and acetic acid (A.).— 6. Con-
verted by alcoholic NH, at 125° into so-called

bexa-methylene-diamine (Holand, A. 240, 225).

Aqueous ammonia at 140° forms KH^Cl, methyl-
amine hydrochloride and formic acid (AudrS,

C. B. 102, 1474).—7. Mixed with benzene it is

converted by AlCl, into anthracene and other
products (Friedel a. Crafts, A. Ch. [6] 11, 264).

8. Waterat 200°formsHCl,formic acid, MeCl,and
MeOH (Andr6).—9. With H^S it forms a crystal-

line compound CH2Cl2(HjS)2 23aq (Forcrand,

A. Ch. [5] 28, 17).

TBIUETHYUSNE CHLOBIDE v. «/3-Di-

OHLOBO-FBOFAKE.

METHYLENE CHLOBO BBOHIDE v.

Chlobo-bromo-methani:,

Iii-methylene chloro-bromide v. ChiiObo-
BBOMO-PBOFAHE.

METHYLENE CHLOBO-IOSIDE CHgClIi
Chloro-iodo-methane. (109°). V.D. 88-14. S.G.

i^ 2-447 ; j^ 2-444. Formed by the action of

ICl on methylene iodide or of iodine on
IHg.0H»01 (Sakurai, O. J. 41, 361 ; 47, 198).

Oil.

TEIMETHYIENE CYANHYDBIN v. NitnU
of 7-OxY-BUTYBIC ACID.

TBIMETHYLENE CYANIDE CsH^Nj i.e.

CHj(CHjCN),. aiutarmiitrile. (274°) (H.);

(286°) (Perkin, 0. J. 55, 702) ; (203° at 100mm.)

;

(142° at 10 mm.) (Krafft a. Noerdlinger, B. 22,

817). S.G. ^ -9952; §5 -9894. M.M. 5-136

(P.). Formed from trimethylenebromide and alco-

holic KCy (Henry, Bl. [2] 43, 618 ; O. B. 100,

742). Liquid, sol. water, alcohol, and chloro-

form, insol. ether and CS.^. Yields glutaric acid

on saponification. Sodium reduces it in alco-

holic solution to pentamethylene-diamine and
piperidine.

XBIMETHYLENE-DI-ETHYL-ALKINE v.

Ethyl-oxypbopyl-amine.

METHYLENE-EIHYL-AMINE C,E,N t.e.

EtNCH.,. (208° i. v.). V.D. 2. Formed by the

action of ethylamine on formic aldehyde (tri-

oxymethylene) (Kolotoff, Bl. [2] 43, 112;
J. B. 17, 231). Liquid, with unpleasant odour,

gol. cold water, but separates again on warming,
T. sol. alcohol. HCl splits it up into ethylamine
and trioxymethylene (formic paraldehyde).

—

B'jHjPtCl,. Yellow crystalline pp. Anisomeride
(CHJjNjEtj of this base is described by Lermon-
tofi p3. 7, 1252) as an oil formed by heating

ethylamine with alcoholic methylenti iodide at

100°.—(CHJ^NjEt^HjPtCls. Amoi-phous.
Methylene tetra-ethyl-diamine CgH.^N, «.«.

CH2(NEt2)2. Tetra ethyl - di - amido - methane
(169° i. v.). S. 10. Formed by heating trioxy-

methylene (formic paraldehyde) with diethyl-

amine in sealed tubes at 100° (Kolotoff, Bl. [2]

43, 112 ; Ehrenberg, J.pr. [2] 36, 118). Liquid,

with peppery odour, si. sol. water, miscible with

alcohol, ether, and CHCI3. Split up by dilute

acids, even by oxalic acid, into NHEt, and
formic aldehyde. Combines with CS.,, forming
0,Hj2NjCSj.

Tetra - methylene • tetra - ethyl - tetramine

0»H.N,i.e. CH,<NEt-Cg-NEtv,cH, Formed

by heating methylene iodide with alcoholic

ethylamine at 100° (Lermontoff, B. 7, 1252).

Liquid, yielding amorphous salts.—B"H2PtCl,

:

si. sol. water.

METHYLENE ETHYL r FHTHALIMISINE

C„H„NO i.e. C.H,<;^[™«)>KEt. Obtained by

heating C^H^jO^ which is produced by adduig
aqueous ethylamine to phthalyl-acetic acid

(Mortens, B. 19, 2369). Colourless oil^ smelling

of fresh carrots. Volatile with steam; v. sol.

alcohol and ether.

JIETHYLENE DI-ETHYL DISITLPHIDE
CjHjjSs i.e. CH2(SEt)j. Formic aldehyde ethyl

mercaptal. Ethyl derwative of di-thio-formie

orthaldehyde. (178°-181°). S.G. 22-987. Formed
from methylene chloride and XaSEt in alcoholic

solution (Niederist, A. 186, 391 ; Fromm, A. 253,

155).

METHYLENE SI-ETHYL ^ISULPHONE
OsHi^SjO, i.e. CH2(S0,Bt)j. [104°]. Formed
by the action of KMnO, and H^SO, on CHj(SEt)j

(Fromm, A. 253, 156; cf. Baumann, B. 19,

2811). Needles, v. sol. water and alcohol, si. sol.

ether. Chlorine forms CClj(S02Et)j [99°] crys-

tallising in needles; while bromine produces

CBrisOaEt)^ [132°].

Si-methylene di-ethyl trisnlphone

(Et.S0j.CHj)2S02. [149°]. Formed by treating

formic aldehyde with H^S, dissolving the product

in aqueous NaOH, shaking with EtBr, and oxi-

dising the product with EMnO, (Baumann, B.

23, 1875). Sparingly soluble colourless plates.

METHYLENE-FUBPUBANE TBIHYDBISE
,CH2.C(CH,)

C,H,Oi.e.CH„< . (111°) at 718 mm
\CH2.0

Formed by the action of solid KOH on methyl

bromo-propyl ketone (Lipp, B. 22, 1207). Mobile

liquid, m. sol. water. Yields a hydrazide. When
heated with 5 p.c. HClAq at 100° it yields aceto-

propyl alcohol (methyl oxypropyl ketone). Pro-

bably identical with trimethylenyl methyl ketone
of Perkin, jun. (B. 17, 1440).

TBI-METHYLENE GLYCOL OjHjOj i.e.

CH2(CHjOH),. (214°). S.G. J 1-0625 (Z.);

^ 1-0536 (F.). C.E. (0°-10°) -00060. S.V. 84

(Zander, A. 214, 178 ; Lessen, A. 254, 59). One
of the products of the fermentation of glycerin

by schizomycetes (Freund, M. 2, 636j.

Formation.—!. By saponifying its diaoetyl

derivative with baryta-water (Beboul, A. Ch. [5]

14, 491).—2. By warming trimo.thylene bromide

with moist AgtO (Beilstein a. Wiegand, B. 15,



METHYLENE METHYL ETHYL DIKETONfi. .'ill

1497).—3. By allowing CH2(0H2Br)j to stani for

gome time with a large excess of water (Niederist,

M. 3, 839).—4. By boiling trimethylene bromide
with dilute aqueous K^COj (Z.).

Properties.—Viscid liquid, with sweet taste,

misoible with water.

Beactions.—1. Fuming HClAq at 100° con-
verts it into CHj(CH201)2.—2. Trimethylene
glycol (35 g.) heated with aldehyde (12 g.) at 100°

yields the ethyUdene derivative (v. infra).

Di-acetyl derivative OH2(CHjOAc)j.
.(210° oor.). (c. 111°). S.G. 2 -991; la 1070.

a. 11. Formed by boiling CHa(CH2Br)j with
mOAo (Reboul).

EthyUdene derivative C^H^fi^ i.e.

CH,<p^;q>CH.CH3. Y.D. 3-62 (calo. 8-53).

Obtained by heating the glycol with aldehyde at

100°, the yield being nearly the theoretical

(Lochert, A. Ch. [6] 16, 49): Colourless liquid,

with slight aldehydic odour. Dissolves in IJ
volumes of water, v. sol. alcohol and ether.

Separated from its aqueous solution by GaClj

and by KOH. Saponified by boiling water, al-

kahs, and dilute acids. With FCI5 it yields

aldehyde and CHj(CH2Cl)2.

Amylidene derivative CgHj^O, i.e,

CH3<Q^^Q>CH.C.H,. (0.165°). S.G. 2 995.

V.D. 5-03 (calo. 4-98). Formed by heating tri-

methylene glycol (35 g.) with valeric aldehyde

(20 g.) in a sealed tube at 125°. Colourless mo-
bile hquid, V. si. sol. water, v. sol. alcohol and
ether. Saponified by boiUng water.

Heptylidene derivative CjjH^jOj i.e.

CH,<^^;°>CH.C.H„. (c. 216°). S.G. 2 -933.

From the glycol (30 g.) and heptoio aldehyde
(oenanthol) at 160° (L.).

Bromhydrin v. BBoiio-fBOPTL aiiCohoi>.

Tai-UETHTLKNE-IUINE C,H,H i.e.

CH,<;^^>NH. (65°-80°). Formed, together

with a polymeride CjHuNj (160°-167°), from
CHjBr.CH2XJHj.NHj and NaOH in the cold

(Gabriel a. Weiner, B. 21, 2669). Volatile liquid,

smelling like NH, and fuming in the air. Eagerly
combines with CSj.- B'HAuCli.—B'jHjPtCla.—
B'C,Hj(N0j30H. [167°].

METHYLENE IODISE CH^Ij. Di-iodo-

methane. [4°]. (152° at 330 mm.). S.G. if

3-2853
; || 3-2656. M.M. 18-827 at 15° (Perkin,

0. /. 45, 464).

Formation.—1. Byheating iodoform (4mols.)

with NaOEt (9 mols.) dissolved in alcohol (But-

lerow, A. 107, 110 ; 111, 242 ; cf. Bruning, A.

104, 187).— 2. By heating chloroform with HIAq
at 130° (Bljudnoho, Z. [2] 7, 91).—3. By heating

iodoform (50 g.) with cone. HIAq (200 g.) to

boiling (127°) and adding phosphorus (Lieben,

Z. 1868, 712 ; Baeyer, B. 5, 1095).—4. From
methylene chloride and Calj at 75° (Spindler, A.

231, 262).—5. By warming a mixture of iodoform

(5pts.), water (2pts.) and reduced iron (5pts.),

and fractionally distilling m vaciw (Cazeneuve,

C.B. 98, 369).—6. An alcoholic solution of iodo-

form is decomposed by light, yielding CH^Ij and

iodine. OxaUo acid accelerates the reaction

(Mulder,!?.!?. 0.7.316).
Properties.—Yellowish liquid, boihng with

partial decomposition at 180°.

Beactions.—1. Potassium has no action in

the cold, but on heating it acts with explosive

violence.—2. Heated with copper and water, the

products are cuprous iodide and a mixture of

CO2, methane, CO, and ethylene (Butlerow, A.
120, 356).— 3. Silver acetate forms the diacetyl

derivative of formic orthaldehyde CHj(OAc)j.

—

4. Silver oxalate yields formic paraldehyde (tri-

oxymethylene).—5. Chlorine yields CH.,C1„.—6.

Bromine forms CHjBrj (Arnhold, A. 240,'207).

—

7. Converted by PCI5 at 70° into methylene
chloride and a trace of chloroform (Holand, A.
240, 227).—8. Alcoholic Na^S yields thioformio
aldehyde.—9. NMe, combines with formation of

(CH,I)NMe3l.—10. Aniline forms CHj(NHPh)j.
11. Mercury forms IHg.CHjI (Sakurai, G. J. 37,

658).

Trimethylene iodide v. Di-iodo-pkopane.
DI-TETEAMETHTLENE KETONE v. Dl-

TBIBAMBTHYLENYL KETONE.
METHTLENE-MALONIC ETHER CsH.jOi i.e.

CHj:C(COjEt)j. [156°]. Formed by heating
malonic ether with methylene iodide and NaOEt
(Zelinsky, B. 22, 3294). Mobile liquid. Isomeric
with fumaric and maleic ethers. With bromine
it yields CHjBr.CBr(COjEt)j (185°-190° at 75-
85 mm.).

Polymeride {CHj:C(COjEt)j}j. [156°]. Ac-
companies the preceding (Z.). Minute amorph-
ous granules ; insol. water, m. sol. ether and
alcohol. Its molecular weight determined by
Baoult's method is 342 (calo. 344).

SI-METHTLENE-BI-METHYL-SIAMINE
C^H.jNj i.e. (OHj)jNjMej. V.D. _(H= 1) 41-5

(calo. 43). Formed by passing a mixture of tri-

methylamine and hydrogen through a red-hot

tube (Eomeny, B. 11, 835). Crystalline. Hot
dilute HClAq splits it up into formic aldehyde

and methylamine.—^B"H2PtCl5.

A base, boiling at about 207°, formed by the

action of methylamine upon trioxymethylene
(formic paraldehyde) is perhaps identical with
the preceding (Kolotoff, Bl. [-2] 45, 253).

TRIMETHYLENE - HEXA - METHYL - DI -

AMINE (OaHJNjCCHa)^. Formed by heating

trimethylene bromide (C^H^Brj) with trimethyl-

amine.
Salts. — B"H2Brjaq: soluble colourless

needles.—B"HjCljPtCl4: sparingly soluble (Both,

B. U, 1351).

HETHYLENE METHYL BUTENYL DI-

KETOHE CHj.CO.CHj-CO.CH,. Acetyl-mesityl

oxide. Acetyl-angelicyl-methane. (205°).

Formed as a secondary product in the prepara-

tion of methylene dimethyl diketone by the action

of acetone and NaOEt on acetic ether (Claisen a.

Ehrhardt, B. 22, 1012; Bl. [3] 1, 498). Oil,

soluble in aqueous alkahs. Its alcoholic solu-

tion gives a red colour with FeClj. Cuprio

acetate in concentrated solutions gives a dark-

green pp.—CuA'j. [123°]. Crystalline, v. sol.

warm alcohol and ether.

METHYLENE DIMETHYL ETHER v. Di-

methyl ether of Ori/io-FoEMio aldehyde.
METHYLENE METHYL ETHYL DIKE-

TONE CBH,„Oji.e.CjHj.CO.CH2.CO.OHs. Acetyl-

propionyl-methane. (158°). S.G. iS -9538.

Formed by the action of BtOAc and NaOAo upon
methyl ethyl ketone (Claisen a. Ehrhardt, B.
22, 1014).—Cu(C,H,Oj),. [179°]. Slender blue

needles (from ho^ alcohol).
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METHYLENE METHYL HEXYL DIKE-
TONE C,„H,80ji.e.CH3.CO.CH,.CO.CBH„. (229°).

Formed from methyl hexyl. ketone, AoOEt, and
AcONa (Claisen a. Ehrhardt, B. 22, 1015),

Liquid.—On(C,„H„02)j. [122°]. Crystalline.

METHYLENE SI-METHYL DIKETONE
CjHgOj i.e. CH2{CO.OH3)j. Di-acetyl-metfume.

Acetyl-acetone. (136°). S.G. is -gs? (Combes).
Preparation.—1. By slowly adding acetone

(1 mol.) to a mixture of acetic ether (3^ mols.)
and dry NaOEt (1 mol.) heated on the water-
bath. The product is poured into ice-cold

water, and the aqueous liquid mixed with HOAo
and cupric acetate, which ppts. Cu(C5H,02)2.
The yield is 35 p.c. of the weight of acetone
employed (Claisen, Bl. [3] 1, 498).—2. Acetone

J5-8
pts.) mixed with EtOAo (33 pts.) is treated

in the cold with sodium-wire (2'3 pts.). When
most of the sodium is dissolved, the mixture is

heated on a water-bath. The product is ppd. as

cupric salt, the yield of ketone being 55 p.c. of

the acetone employed (Claisen a. Ehrhardt, B.
22, 1009). In either case the diketone is ob-
tained from the copper compound by adding
dilute HjSO, and extracting with ether.—3. From
the comjlound 0,i'B.,fle&lfile (obtained from
acetyl chloride and AlCl,) by adding water and
extracting with chloroform. The yield is 85 p.c.

of the theoretical (Combes, A. Oh. [6] 12, 211).

Properties.—Colourless liquid with pleasant
acetic odour, sol. water, y. sol. aqueous HCl,
miscible with alcohol, ether, and chloroform.

Not attacked by PCI3.

Reactions.—1. Phenyl-hydrazine forms
CH .^

phenyl-dimethyl-pyrazole CMe.^-jjpj^ „^CMe
(270-5'') (Combes, Bl. [2] 50, 145).—2. Potash
decomposes it into acetone and KOAo.—3. PCI5
yields HOI and OJSLfil, (145°), a di-chloro-amyl-

ene which readily combines with bromine.^
4. SodAum-ajmalgam yields isopropyl alcohol and
piuocone. But in acid solution the products of

reduction by sodium-amalgam are di-oxy-pentane

CH3.CH(OH).CH2.CH(OH).CH3, and a tetra-

hydric alcohol analogous to pinaoone.—5. Cone.

HIAq at 185° reduces it to pure Ji-pentaue (38°).

At lower temperatures it forms CH2(CHI.CH3)j
and CHs.CHI.CHj.CHj.CHj.— 6. Excess of

chlorine in sunlight yields (CCls.CO)jCHj as final

product.—7. Brmrnne attacks the diketone

vigorously, finally producing (CBrj.COjjCHj
[108°].—8. Oxidation by OrOj or by KMuO,
yields acetic acid.—9. Warm dilute nitric acid

produces CHj(N02)2 and HOAc.—10. Dry am-
monia passed into its ethereal solution ppts.

white pearly scales of the ammonium salt

CH(NHJ(CO.CH,),j.—11. Ethylene-diamme (2

mols.) forms CjH,(N:OMe.CHjAc)j [111°] which
yields a violet cupric salt CuHuNjOjCn [137°]

and a hydrochloride CijHjgNjO^HjClj melting

above 280°. Other diamines act in like manner
(Combes, C. B. 108, 1252).—12. Unites with
henzidme (1 mol.) forming a base melting at

195° (Combes).—13. Aldehyde-ammonAa(^Ta.o\.)
at 100° forms di-acetyl-tri-methyl-pyridine di-

hydrideC,jH„NOj [153°] (Combes, Bi. [3] 1,14).
14. Tolylene-m-diamine at 100°, followed

by H^SOj, yields amido-trimethyl-quinoline
C,jH„Nj [191°] (Combes, C. B. 108, 1254).-15.
SO^Clj forms the chloro- derivative CsH,C10j
(156'') (Combes, 0. R. Ill, 272).

Salts.-CH(NH4)(C0.CH,)j. Pearly scales,

ppd. by passing NH, into the ethereal solution.

Decomposes readily into acetone and acetamide.

—ACjCHKa. Formed by dissolving sodium in the

diketone (Combes, 0. B. 104, 920). White six-

sided prisms, insol. ether. Decomposed by water
into acetone and NaOAc. With ethyl iodide

at 140° it gives CHEt(00.CH3)j, a liquid boiling

at 171°. Amyl iodide, in like manner, yields

C5H,;.CH(CO.CH3)j. The second atom of hydro-
gen in the methylene group may, in such com-
pounds, be displaced by Na, and by acting with
an alkyl iodide B'l upon B0Na(C0.0H3)2we may
obtain compounds of the form BCE'(C0.GH|,)2.
These reactions take place with hardly any
secondary decompositions. These homologues
of methylene dimethyl diketone are decom-
posed by potash like the diketone itself (Combes,
A. Oh. [6] 12, 211). ClCOjEt acting on the
sodium derivative of methylene dimethyl dike-

tone forms C(C0Me)j(C0jEt)2 (Claisen a. Zedel,

B. 21, 3397).—KCHACj. White six-sided prisms,

si. sol. alcohol, insol. ether. Formed by adding
KOEt to an alcoholic solution of the diketone.

Decomposed by hot water into acetone and
KOAc—Mg(CHACj)j (dried at 125°). From the

diketone and magnesium carbonate (Combes,
C. B. 105, 868). Transparent six-sided prisms.

—Al(CHAc2),. A by-product in the rectification

of the diketone, from which it may be obtained

by treatment with AlCl,. Small red crystals,

insol. water, si. sol. alcohol, v. si. sol. ether. Can
be partially volatilised. Acts on polarised light.

Not decomposed by alcoholic NHj.—Cu(HCAc2),
(dried at 125°). Pale-blue needles, obtained by
adding cupric acetate or chloride to an aqueous
solution of the diketone. Insol. water, the ppn.
being complete in dilute solutions. At 65° it

forms with COClj dissolved in benzene a crys-

talline compound melting at 121° (Thomas a.

Lef^vre, Bl. [2] 50, 193).—Fe(HCAc2),. Bed
crystals, deposited from the ethereal extract of

the red solution obtained by adding FeCl, to the

diketone dissolved in water.—Pb(HCACj)j. From
the diketone and lead carbonate. Transparent
crystals, sol. water.

Oxim CH3.CO.OH2-0(NOH).CH,. Anhy-

dride CH<^5^^;°>. (142°). S.G. 15 -985.

Formed by the action of hydroxylamine on the

diketone (Zedel, B. 21, 2178). Colourless oil,

with peculiar alkaloidal odour.

X>i-oa;imCH2(0(NOH).CH3)j. [150°]. Large
transparent crystals (from ether).

Phenyl-methyl-hydraxide
CH,.C0.0Hj.C(N2PhMe).0H, (Kohlrausch, A.

253, 22).

Di-methylene di-methyl trlketone

(CHs.CO.CH2)2CO. Di-acetyl-acetone. [49°].

Formed from its anhydride {v. infra). Plates.

SI. sol. water, sol. alkalis, warm alcohol, and
ether. FeClj gives a deep-red colour. Converted

by NHj into oxy-di-methyl-pyridine [225°].

Anhydride C0<^^^^^0. Di-methyU

pyrone. [132°]. (249°). Formed by the action

of HIAq on dehydracetic acid at a high tempera-
ture (Feist, B. 22, 1570 ; A. 257, 253). The yield

is 70 p.c. of the theoretical. Crystals, v. e. sol.

water. Converted by baryta,followed by HCl, into

di-m«thyleue di-mothyl tri-ketone. The carboxylio
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acid ol this anhydride is dehydracetic acid. The

dicarboxylic etJier
CO<CjCOg).CMe^O

[80=].

S. '8 at 20° is formed by the action of COOlj on
copper aoetoacetio ether, and is converted by

PA into
CS<OjCOgt):CMes,o [lioo] (Con-

rad, B. 19, 22 ; 20, 152 ; 2111).

Di-phenyl-hydrazide
(CH,.C(NjHPh).CH2)2C0. [142°].

Trimethylene methyl ketone v. Tbiueth^l-
ENTIi METHYL KETONE.

Tetramethylene methyl ketone v. Tetba-
METHTLENYli METHTIi KETONE.

METHTIENE DIUETHYL ETHEB v.

Methyl-eiher of fobmio ori^AiiDEHiDE.

UETEYLENE DIMETHYL DIOXIDE v.

Methyl ether of Fobmic ot^^aijdehyde, vol. ii.

p. 570.

METHYLENE METHYL PHENYL DI-
KETONE V. BenzotIi-acetone.
METHYLENE-METHYL-FHTHALIMIDINE

.C=CHj
C,„H,ON t.e. O^HX >NMe.

\co
Formed by heat-

ing phthal-methyl-imidyl-acetic acid

.CC=H.CO,H
CaH,< >NMe above 210°- Colourless

\co
crystals. VolatUe with steam. V. sol. alcohol,

ether, and chloroform, more sparingly sol.

water. Very nnstable body (Gabriel, B. 18,

2451).

METHYLENE METHYL PROPYL DI-

KETONE O^iA *•« OHj.CO.CHj.CO.C3H,.
(175°). S.G. 15 •9411. Formed by the action of

EtOAc and NaOAc upon methyl propyl ketone

(Claisen a. Ehrhardt, B. 22, 1015). Formed also

from butyric ether, acetone, and NaOEt.
Colourless oil. Boiling alkalis yield acetic and
butyric acids. Yields C,H5Nj.CHAc.C0Pr [55°]

crystaUising in yellow prisms.—Cu(0,H„02)2.

[161°]. Blue needles.

TETBA • METHYL TBIMETHYLENE - DI

.

/CH:CMev n

PYBROLEC,jHaNjt.e.(
|

>N.CHj )jCHj
V0H:0Me/ /

[77°]. Formed by heating acetonyl-acetone with
alcoholic tri-methylene-diamine at 120° (Faal a.

Schneider, B. 19, 3157). Crystalline.

METHYLENE DI-METHYL DISTTLPHONE
(CH,.SOj)jCH,. [141°]. Formed from methyl
mercaptan and methylene chloride, and oxida-

tion of the product (Baumann, B. 23, 1875).

Plates. On treatment with bromine-water it

gives CBr.,(S0jMe)2 [284°].

Di-methylene di-methyl trisnlphone

(CH,.S0j.0H2)jS0j. [185°]. Formed by satu-

rating a solution of formic aldehyde with H^S,

extracting with ether, evaporating, dissolving

the residual oil in aqueous NaOH, adding Mel,

and oxidising with EMnO^ (Baumann, B. 23,

1872). Prisms, v. b1. sol. cold water, alcohol,

aid ether. Yields with bromine-water insoluble

C.H„Br,S30. [190°].

TBIMETHYLENE TBINITBOSAMINE
C,H„N,0, i.e. (CH2N.N0)s. [106°]. Formed by

the action of nitrous acid upon hexamethylene-

amine (F. Mayer, B. 21, 2883). Yellow needles

or prisms (from alcohol) ; v. sol. alcohol, insol.

petroleum ether. Decomposed by water with
production of formic aldehyde.

METHYLENE DI-OCTYL OXIDE v. Octyl
ether of Fobmio orf^AiiDEHVSE.

METHYLENE OXIDE is Fobmio aldefydb
(2.D.).

METHYLENE-DI-OXY compounds v Methyl-
ene derivatives of Di-oxy compounds.

METHYLENE-DI-PHENYL-DIAMINE v.

Dl-EHENYIi-METHYLENE-DIAMINE.
M£THYLENE-DI-PH£NYLENE v. Di-

phenylenb-methanb.
METHYLENE-DIFHENYLENE OXIDE v.

Dl-PHENYLENE-METHANE OXIDE.
METHYLENE DIPHENYL DIEETONE v.

Dl-PHENYIi METHYLENE DIKBTONE.
TBIMETHYLENE PHENYL KETONE v.

Phenyl tbimethylene ketone.
Tetramethylene phenyl ketone v. Anhydride

of Phenyl oxybutyl ketone.
METHYLENE-DIPHENYL OXIDE v. Di-

phenylene-methane oxide.

METHYLENE HEXAPHENYL PHOS-
PHONIUM IODIDE v. Methyleno-di-iodide of

tbi-phenyl-phosphine,
TBIMETHYLENE-DI-PHTHALAMIC ACID

CijH.gNA »•«• OH2(CH2.NH.CO.CA-COjH)j.
[70°-123°]. Obtained by boiling trimethylene

di-phthalimide with potash (Gabriel, B. 21,

2670). Crystalline. Decomposed by water. On
boiling with aqueous HCl it is converted into

phthalic acid and trimethylene-diamine.

METHYLENE-PHTHALIDE 0^0, i.e.

/C=OHj
OoHj^ >0 . Anhydride of o-Oxy-vinyl-

\o=o
benzoic acid. [60°]. Formed by heating

phthalyl-acetio acid m vaczio (Gabriel, B. 17,

2521). Small glistening crystals. Soluble in

hot water, easily in alcohol, ether, benzene, &o.

Volatile with steam. It readily polymerises.

Combines with Br (1 mol.).

.CBr.CH^r
Dibromide 0M.<( >0 [99°]. Thick

\c=o
glistening crystals. Formed by the combination

of methylene-phthalide with bromine. On
warming with aqueous EOH it yields aceto-

phenone-o-carboxylic acid CaHj(C02H).C0.CHa.
Boiled with water it gives methylene-phthalide-

oxide C,H.O, (Gabriel, B. 17, 2524).

Methylene-phthalide-oxide CgHjOj. [146°].

Long needles. Formed by boiling the dibromide

of methylene-phthalide with water. Formed
also by the action of water on the product of the

bromination of acetophenone-o-oarboxylic acid

(Gabriel, B. 17, 2524).

Di-chloro-methylene-phthalide CgH^CljO, i.e.

CjH^^ ^O . [128°]. Formed by passing

chlorine into a mixture of a-chloro-phenyl-

acetic acid (1 pt.) and HOAc (10 pts.). Formed
also by warming di-ohloro-acetophenone oar-

boxylic acid with cone. H^SO, (Zincke a. Cook-

sey, A. 255, 383). Long slender needles,

gradually becoming compact when left in the

liquid. The needles are v. sol. hot alcohol, benz-

ene, HOAc, and benzoline, the compact crystals

are soluble with di£Bculty, Alcoholic potash
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converts it into di-ohloro-acetophenoue-o-

oarboxylio aoid. Forms a diohloride

/OClr-CClj

^s^tK y^ which crystallises in colourless

prisms [94°], v. sol. alcohol and HOAc, and
converted by alcoholic potash into phthalio

acid.

Bromo-methylene-phtlialide v. vol. i. p.

580.

Isomeride of methylene phthalide v. Meie-
YLENE-PHTHAliyL.

Folymeride of methylene-phtlialide

OisH.jO,. [216°]. Obtained by allowing a solu-

tion of acetophenone carboxylic aoid (1 pt.) in

H2SO4 (2 pts.) to stand in the cold, and then

ppg. with water (Eoser, B. 17, 2620 ; Gabriel, B.
17, 2666 ; cf. Acetophenone o-oakboxylio acid,

reaction 2). Plates. Insol. water and cold

alkalis, si. sol. alcohol, y. sol. HOAc.
Oxim OijHisNO,. [180°]. Obtained by

heating the substance with alcoholic hydroxyl-

amine hydrochloride at 160°. Crystalline granules

(from dilute HOAc).
UEIHTLENE-DI-FHTHALIMIBE

CH2(N<pQ>C„H,),. [226°]. Formed by heat-

ing potassium phthalimide (2 mols.) with
methylene iodide (1 mol.) at 175° (Neumann,
B. 23,1002). Light-brown crystals (fromHOAc);
insol. dilute allialis. Yields phthalic acid on
heating with HClAq.

TBIUETHYLENE-DI-FHTHALIIHIDE
0„H„N,04 i-e. C5HA:N.CHj.CH,.CH2.N:C8H,Oj.
[198°]. Formed by the action of tri-methylene

bromide on potassium phthalimide (Gabriel, B.
21, 2669). White needles ; m. sol. hot HOAc, si.

sol. ether, CSj, chloroform, and cold alcohol, v.

si. sol. water and petroleum ether. Converted

by heating with KOH into tri-methylene-di-

phthalamio acid C3Hj(NHC00eHjC02H)2. De-
composed by heating with HOI at 180° into

phthalio acid and tri-methylene-diamine.

METHYLEHE-PHTHALYI C,H,Oj t.«.

O.H4<^^Q>-CH2? [219°]. Fine yellow needles.

Formed, together with o-tribenzoylene-benzene,

by heating phthalio anhydride with malonic

ether and sodium acetate (Gabriel, B. 14, 925).

METHYIENE-DI-PIPEEIDIITE
CHj(N0sH,„)2. (230°). Formed by distilling

piperidine with trimethylene oxide (formic par-

aldehyde) (Ehrenberg, J.pr.12'] 36, 126). Liquid,

with popper-like smell. Is decomposed by dilute

acids into its constituents. CS^ forms an addi-

tion product B"CS2, [58°] ; sol. alcohol and ether,

insol. water.

KETRTLENE-IETBA-FBOFTL-SIAMINE
CH,(NPr.,)j. (220°). Formed by distilling di-

propylamine with trimethylene oxide (formic

paraldehyde) (Ehrenberg, /. pr. [2] 36, 122).

Liquid ; si. sol. water, v. sol. alcohol, ether, and
chloroform.

METHYLENE DI-FROFYL OXIDE v. Di-
propyl ether of Formic oriTiAiiDEHiDE.

TEI-METHYLEHE-SELENO-UREA v. Sele-
nium compounds, okganio.

METHYLENE SULPHIDE v. Thiofohmio
UJ>EH¥DII.

Tri-methylene tetrasulphide CjHjS, {.«.

0Hj<;|q|['|>'. [84°]. Formed by the action

of HjS on formic aldehyde (Baumann, B. 23,

1869). Colourless needles, insol. water, m. sol.

alcohol and ether, v. e. sol. CHCl, and benzene.
METHYLENE SULFHOCYANIDE CaH^S^N,

i.e. CH2(SCy)2. [102°]. Formed by digesting

potassium sulphocyanide (2 mols.) with methyl-
ene iodide (1 mol.) in alcoholic solution for 2 or

3 hours on the water-bath, ppg. with water, and
recrystallising from alcohol (Lermontcff, B. 7,

1282). Crystals ; T. sol. alcohol and ether, m.
Bol. hot, nearly insol. cold, water. Oxidised by
oonc. HNO3 to methane disulphonic acid.

XBI-METHYLENE-TBISVLFHONE

C3H.S3O. i.e. OHj<|°»;^^^>SOj. Formed by

oxidising thioformic paraldehyde (trithio-form-

aldehyde) with EMnO^ (E.Baumann a. B.Camps,
B. 23, 69). Crystalline powder ; insol. water,

dilute acids, alcohol, ether, chloroform, and
glacial acetic acid; v. sol. cold caustic soda,

ammonia (by warming), and sodio carbonate.

Expels CO2 from NaoCOj on warming. Cone.

HNOj and HjSO, have no action even on warm-
ing. Its solution in H^SO^ is ppd. by water

unaltered. It partially sublimes. The six hy-

drogen atoms can be displaced by alkyl groups.

The hexamethyl derivative

CMe ^SOj-CMejv gQ

is identical with the product obtained by B.
Jaff^, E. Baumann, and Fromm {B. 22, 2598,

2609) by oxidising trithio-aoetone.

TEIMETHYLENE-DI-STJLPHONIC ACID so-

called V. Propane-di-sulphonic acid.

METHYLENE TBI-THIO-CABBONATE
a '

CH2<'a]>CS. Separates on gently heating

CS(SNa)2 with methylene iodide in alcoholic

solution (Husemaun, A. 126, 292). Amorphous
yellowish-white powder ; insol. water. Con-
verted by fuming nitric acid into methane di-

sulphonic acid.

TRIMETHYLENE-THIO-UREA C.HjNoS U.

CH2<;^g«'^|[>0S. [198°]. Formed, together

with ammonium sulphocyanide, by heating

the sul{>hocyanide of trimethylene-diamine

CsH„(NHj)3(HNCS)j (Lellmann a. Wiirthner, A.

228, 232). White needles j[from chloroform-

mixed with light petroleum). Sol. water, alco-

hol, CHCl,, and benzene ; m. sol. aqueous NaOH,
insol. light petroleum. Forms a sparingly soluble

compound with HgClj.
Trimethylene-iff-thio-urea

CHj<^^|[''"j^g]>C:NH. Formed by evaporating

a solutionof7-bromo-propy1-aminehydrobromide
and potassium sulphocyanide to dryness at 100°

(Gabriel a. Laner, B. 23, 94). Liquid, v. sol.

water forming an alkaline solution, from which

it can be extracted by benzene.—B'HBr. [136°].

—B'C,H5,(N0,,),0H. [128°]. Long needles.

TBIMETHYLENE-UBEA C^R^TSfi i.e.

CHj<^^g2-NHN^QQ_ Oxy-pyrirmdine tetrahy-

dHde. [260°]. Formed by heating trimethylene-

diamine (1 mol.) with carbonic ether (1 mol.) for

6 bours at 180° (Fischer a. Eoch, A. 233, 224).
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White needles ; v. sol. water, b1. sol. alcohol
«nd ether. Its solution is neutral, and is not
ppd. by HNOs or oxalic acid. By chromic acid
mixture it is oxidised to a compound CiHjNjOj
crystallising in plates [275°].

Trimethylene-if-urea CHj<^^]^2;j^>C:NH

or CH,<^j,gj'jj^C.NHj. X'ormed by evaporating

a solution of equivalent quantities of potassium
cyanateandy-bromo-propyl-aminehydrobromide
(Gabriel a. Lauer, B. 23, 95). Thick liquid,

V. sol. water.—B'CsHs{NOs)jOH. [200°]. Long
yellow needles.

Trimethylene-di-nrea O^i^fi^ i.e.

CHj(CHj.NH.CO.NHj)j. [182°]. Formed by
warming a dilate aqueous solution of tti-

methylene-diamine hydrochloride with silver

cyanate (F. a. E.). White needles ; t. sol. water,

si. Bol. alcohol, insol. ether.

METHYLENE VIOLET OuH.jNjSO »a
>NMe,

•^Sjj -g /S . Oxy-imido-di-methyl-amido-

o/
"

diphenyUne sulphide. Oxy-dimethylamido-tMo-
diphenylimide. Formed by boiling a solution of

methylene blue (base). Formed also by oxi-

dising a mixture of di-methyl-di-amido-phenyl,
mercaptan, and phenol (Bemthsen, A. 230, 171

;

251, 96). Needles; v. si. sol. water, si. sol. alco-

hol, ether, acetone, chloroform, benzene, ligroin,

and cumene, with a reddish-brown fluorescence;

V. sol. aniline, without fluorescence.—^B'HCl : v.

b1. sol. cold dilute HCL&.q.
METHYLEHITAH v. vol. ii. p. 671.

SI-METHYL ENNYLEHE DIKETONE
CijH^Oj i.e. CH2(CHj.CHEt.CO.CH3)j. IH-
acetyl-di-ethyl^-pentane. (208° at 110 mm.).
Formed from its dicarboxylic ether by treatment
with alcoholic potash (Kipping a. Ferkin, jun.,

C J. 57, 33). Colourless oil, with slight aro-

matic odour, V. si. sol. water, miscible with
alcohol and ether. It dissolves without change
in cone. HjSO„ forming a yellowish-brown solu-

tion. It does not combine with NaHSOg.
Oxim CKj(CHj.CHEt.0Me:N0H)2. [111°].

Obtained by heating the ketone with an alcoholic

solution of hydroxylamine, evaporating, adding
water, and extracting with ether. Minute colour-

less crystals (from benzene-ligroin), y. sol. al-

cohol, ether, HOAc, benzene, and aqueous
alkalis.

DI-METHYL ENNYIEHE DIKETOHE DI-
CAEBOXYLIC ETHEE
CHj(CH2.CEt(C0.0H,) .COaEt)^. ae-Di-acetyl-

ax-di-ethyl-pimelic etJier, [45°]. Obtained, to-

gether with compounds of low boiUng-point,

when sodium ethyl-acetoacetic ether is heated

with an alcoholic solution of trimethylene bromide

on a water-bath (Kipping a. Perkin, jun., 0. J.

67, 81). Very slender needles (from ether-

alcohol) ; y. sol. ether and alcohol, v. e. sol.

benzene, light petroleum, xylene, and chloro-

form, insol. cold water. Gives no colour with

FeCl,. Beadily decomposed by warm alcoholic

potash.
METHYL ENNYL KETOITE CHj.CO.C^u.

[16°J. (224°). S.G. "J^ -8295, The chief con-

stituent of oil of rue, obtained by distilling Buta

graveolens with steam (Greville Williams, T. 1858

[1] 99 ; Hallwachs, A. 113, 109 ; Harbordt, A.
123, 293 ; Gieseoke, Z. [2] 6, 429 ; cf. Gerhardt.

C. B. 26, 225, 361; Cahours, C. B. 26, 262).

Occurs in the essential oil obtained from lime
leaves (citnis Limetta) (F. Watts, C. J. 49, 316).
Formed also by distilling a mixture of calcium
acetate and calcium decoate (Gorup-Besanez a.

Giimm, A. 157, 275; B. 3, 618); and by
boiling octyl-acetoaoetio ether with alcoholic
potash (Guthzeit, A. 204, 4). It is oxidised
by chromic acid mixture to acetic and ennoio
acids. Sodium-amalgam reduces it, in alcoholic
solution, to sec-hendecyl alcohol (229°), S.G.

if -826. It combines with NH,. With alka-
line bisulphites it forms compounds such as
C^,5CMe(0H)S0jNH, aq, which crystallises in

pearly plates. POI5 converts the ketone into

CiiH^jCl,, which is resolved by distillation into
HOI and OnH^.Cl (222°).

Oxim OaH,j.OMe:NOH. [42°]. Minute
prisms (from alcohol), v. sol. ether (Spiegler, M.
5, 242 ; B. 17, 1575).

METHYL ENHYL KETONE CAEBOXYLIC
A«ID CH,.CO.CHEt.CHj.CH,.CH,.CHEt.COjH.
f-Acetyl-ae-di-ethyl-caproie acid. (254° at

90 mm.). Formed, together with di-methyl
ennylene diketone and acetic acid, by boiling di-

ethyl ennylene diketone dicarboxylic acid with
alcoholic potash (Eipping a. Ferkin, C. J, 67,

36). Thick oil, miscible with alcohol, ether, and
benzene.—AgA'. Amorphous pp., m. aol. hot
water.

Oxim CHj.O(NOH).0^„.COjH. [103°].

Minute plates (from benzeue-ligroin), y. sol.

alcohol and benzene, si. sol. ligroin, sol. alkalis

and cone. HCL&q.
TETSAMETHYLENYL-CAEBINYL-AMINE

C^HiiN i.e. CH2<p^>0H.CHjNH,. 'Tetra-

methyUnylamine.' (83°). Formed from the
nitrile of tetramethylene carboxylic acid

CHj<[Qi&>CH.CN by reduction in alcoholic

solution with sodium (Freund a. Gudeman, B.
21, 2692). Oil, with alkaline reaction, which
absorbs 00^ from the air.—B'HCl. [236°].

Crystallises from alcohol-ether, y. sol. water and
alcohol, insol. ether.—B'^H^PtClj. Crystalline.

TETEAMETHYLENYLCAEBINYL - THIO
TJEEA C^Hi^N^S i.e.

9SiNdH.0Hj.NH.CS.NHj. [68°].CH<^^> Pre-

pared by the action of ammonium sulphocyanida
upon the hydrochloride of tetramethylenyl-

carbinyl-amine (Freund, B. 21, 2697). Slender

needles (from water or alcohol).

TETEAMETHYLENYLCABBINYL-USEA

C„H,AO i.e. <ffl<c^>OH.CHi.NH.CO.NHj.

[116°]. Obtained by evaporating a solution of

tetramethylenylcarbinylaminehydrochloridewith
potassium cyanate (Freund, B. 21, 2697),
Needles, sol. alcohol, t, boI, hot, m, sol. cold

water.
DI-TETEAMETHYLENYL KETONE 0,U^fl

i.e. CHj<^^OH.OO.CH<g^p,CHj. (205?).

A product of the distillation of calcium tetra-

methylene carboxylate with lime (Colman a.

Ferkin, jun., C. /. 61, 23S), Oil, smelling of
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peppermint; oombiues -with NaHSOj. Bromine
reacts, giving ofE HBr.

Oxim [51°].

TBIUSIIHYLENTL METHYL KETONE
CH

CsHaO i.e. I \0H.C0.CH, or

CHj:CH^Q_^"~g^. Acetyl - trimethyhne.

Methylene furfurame tetrahydride. (114°). S.G.

p-9q47; if -8971. M.M. 5-245 at 22-3°. Formed
by distilling its oarboxylic acid (Perkin, jnn.,

O. J. 47, 836 ; 61, 832 ; B. 17, 1440). The same
substanceappears tobe formed by treating methyl
bromo-propyl ketone with solid potash (Lipp, B.
22,1207). Oil. SI. sol. aqueous NaHSO,. Gives
an oUy phenyl-hydrazide. Does not combine with
water when left in contact with it in the cold.

According to Iiipp the formula may be written

CH2:C<^Q3f'f,g^ since it yields methyl oxy-

propyl ketone (aoetopropyl alcohol) on heating
with dilute HClAq at 100°.

Tetramethylenyl methyl ketone C,H,gO i.e.

CMch:>CH-C0.CH3 or CH,<CH-™e>o

or CHj:C<;q^^2!>0Hj. Anhydride ofmethyl

oxy-butyl ketone. Anhydride of aeetobutyl al-

cohol. Acetyl-tetramethylene. (137°). A pro-
duct of the distillation of calcium tetramethylene
carbozylate vrith lime (Oolman a. Ferkin, jun.,

C. J. 61, 237 ; B. 16, 1789 ; 19, 3112). Formed
also by heating aeetobutyl alcohol (Ferkin, B.
19, 2558). Oil, smelling of peppermint ; com-
bines with NaHSO,, forming a crystalline body,

V. sol. water.

TBIKETHYLENYL METHYL KETONE
CAHBOZYLIC ACID O^B.fi, i.e.

<^j^C(C0jH).C0.CH3 or

CKi:C<;Q^*^p^)>CH,. Methylene-fwrfwrane

tetrahydride carboxyUc ncid. Obtained by sa-

ponifying its ether which is formed by the action

of ethylene bromide and NaOEt on aceto-acetic

ether (Ferkin, jun., B. 16, 2136 ; 19, 2661 ; O. /.

61, 823 ; Lipp, B. 22, 1210). Thick oil, converted
by boiling with water into CO, and acetyl-propyl

alcohol CH3.CO.CH;,.CHj.CH20H (146° at 100
mm.).—AgA.'. EasUy soluble crystalline nodules.

Ethyl ether MA.'. (196°). S.G. if 1-0517

;

H 1-0439. M.M. 8198 at 16°. According to

Ferkin, the physical constants of this ether indi-

cate the presence of the trimethylene ring. Con-
verted by HBr into bromo-ethyl-aceto-acetio

ether OH,.CO.CH(CH2.CHjBr).C02Bt. Phos-
phorus pentachloride, followed by water, forms
an oil CsHijOjClj (173° at 150 mm.), which may
possibly be chloro-ethyl chloro-crotouio ether

CH3.CCI:C(CH2Cl.CH3).C02Et, since it is reduced
by sodium-amalgam to di-ethyl-acetic ether,

and by zinc-dust and HCl to CH3.CC]:CEt.002H
[75°].

Phenyl hydrazide of the ethyl ether
ChHisNjOj. Amorphous solid.

Trimethylenyl methyl ketone dicarboxylic

acid C,HA i-e. <cg^>C(COjH).C0.OH,.CO^,

or CO^.0H:0<g^°g)>0H,. MethyUne-

furfurame tetrahydride dicarboxylie acid. [o.

176°]. Obtained from the ether which is got by
acting on sodium acetone dicarboxylie ether with
ethylene bromide (Perkin, C. J. 51, 847). White
crystalline solid, si. sol. water and chloroform,

y. sol. other solvents. Boiling water splits it up
into CO2 and acetyl-propyl alcohol.- Ag^".

Tetramethylenyl mefEyl ketone carbozylio

acid 0,H„03 i.e. CHj<^]^p>C(C0^).C0.CH3.

[115°]. The ether of the acid to which this con-
stitution was at first assigned by Perkin, jim.
{B. 16, 208, 1787), was subsequently shown by
him (B. 19, 1244) to be indifferent towards phenyl
hydrazine, and to possess a magnetic rotation
at variance with this formula, and to behave

rather as CH3<^5to^>C-C02Et. The acid

is a crystalline solid, obtained by saponifying its

ether, which is formed by the action of tri-

methylene bromide and NaOEt on acetoacetio

ether. On boiUng with water it is converted
into aeetobutyl alcohol with evolution of CO,
(Ferkin, jun., B. 19, 2557). On distillation it is

split up into OO2 and C.H,|,0.

Salt.-AgA'.
Ethyl ether EtA'. (224°). V.D. 6-21

(obs.). M.M. 10-195. Does not react with
phenyl hydrazine. Concentrated hydrobromio
acid in the cold yields methyl ai-bromo-butyl-
ketone CH,.CO.CBL;.CHj.CHj.CHjBr.

METHYL-ETHANE v. Fnopanb.
Si-methyl-ethane v. Buiaiu.
Tri-methyl-ethane v. Pekiane.
Tetra-methyl-ethane v. Hexanb.
Feuta-methyl-ethane v. Heptane.
Hexa-methyl-ethane v. Octane.
METHYL - EIHENYL TBICABBOXYLIC

ACID V. Pbopahe tbicabboxylio acid.

Si- methyl -ethenyl- tricarboxylic acid v.

Butane trioaiiboximo Aom.
METHYL ETHENYL ETHYL DIKETONE

0,H,jOj i.e. CH3.CO.CHMe.CO.Et. (167°-170°).

Formed by the action of NaOEt on a mixture of

acetic ether and di-ethyl ketone (Claisen a. Ehr-
hardt, B. 22, 1016). Colourless oils.—CuA'j.
[192°]. Crystalline. Formedfrom the acid and
an ammoniacal solution of cupric oxide.

METHYL-ETHENYL-TOLYLENE-SIAMINE

e,„H,A i.«. [4:^]CH..O.H3^^^^CMe.

[192°]. Formed by reducing the acetyl deriva-

tive of nitro-methyl-p-toluidine with tin and HCl
(Niementovsky, B. 20, 1878). Cubes (by subli-

mation at 110°), plates, or needles ; t. e. sol.

alcohol, ether, and boiling water. Its aqueous

solution is coloured red by FeCl,. The solution

in alcoholic ammonia exhibits blue fluores-

cence.—B'HClJaq. Needles, v. sol. water.

—

B'jHjPtOle. [244°]. Tables, decomposed on
fusion.—^B'HI. Formed by heating ethenyl tolyl-

ene-diamine with Mel and MeOH at 130° (Nie-

mentovsky, B. 20, 1886). Grey plates.

Methylo-iodides B'Mel. [221°]. From
B'MeIg and NaOH. Needles, v. sol. boiling alco-

hol and water, v. si. sol. boiling chloroform,

insol. ether.—B'MeIg. Formed in small quan-

tity in the preparation of B'HI as described

above. Black crystals.

Methylo-hydraxide B'MeOH. [136°].

Formed by heating the methylo-iodide with
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KOH on the water-bath. White plates, sol.

boiling water, v. si. sol. cold water, v. e. sol.

alcohol and ether. Forms the salts :—"B'MeCl
crystallising in rhombohedra, v. e. sol. water.

—

"B'^Me^PtClr-Piorate [112°] crystaUising in
needles, m. sol. boiling water and alcohol.

METHYL ETHER v. Di-mbthyl oxide.
PENTA-METHYL-ETHOL. A name some-

times employed to denote the alcohol
CMej.CMejOH v. Hbftyl ai<cohol.

METHYl-ETHYl-ACETAI v. Aldehyde.
METHYL-ETHYL-ACETIG ACID o. Yax-ebio

iCID.

Si-methyl-ethyl-acetic acid v. Hexoio acid.

UETHYL-ETHYI-ACETOACETIC ' ETHEB
V. ACBIOACEIIO ACID.

METHYL-ETHYL-ACETOXIM v. Oxim of
Methyii ethyIi ketone.

UETHYL-ETHYL-AGETOXIMIO ACID v.

Dl-ACETYL.
METHYL-ETHYI.-ACETYLENE v. Pentik-

ENB.
HETHYX-ETHYL-ACBOLElN v. Eexenoio

aldehyde.
METHYL.ETHYL-ACBYIIC ACID v. Hex-

ENOIC ACID.

PENTA-METHYL-ETHYL ALCOHOL v.

Teri-HEFiYL alcohol.
DI-METHYL-ETHYL-ALKINE v. Di-

METHTL-OXY-ETHYL-AMTNE.
METHYL-ETHYL-ALLYL ALCOHOL v.

Hexenyl alcohol.
METHYL-DI-ETHYL-AMINE C^HuN i.e.

MeNEt,. Formed by distilling its methylo-
chloride, or by distilling triethylamine methylo-
hydroxide NEt,Me(OH) (V. Meyer a. Lecco, A.
180, 184; Lessen, A. 181, 379).—B'^H^PtClj.
Monoclinio crystals (Hjortdahl, J. 1882, 476).

Methylo-chlorideCg'E^JfiCU.e.Me^MjOl.
Di-methyl-di-ethyl-ammonmm chloride. Ob-
tained from the crystalline iodide Me^NEt^I,
which is formed by heating dimethylamine with
EtI or diethylamine with Mel (Petersen, A.
91, 122 ; V. Meyer a. Lecco, A. 180, 177).—
(Me2NBtj01)jPtCl4 : yellowish dimetric prisms,
m. sol. water, si. sol. alcohol and ether. S. 1-025

at 15°.—(MajNBtjCa)jHgClj : trimetrio crystals

(TopsoS, J. 1883, 620).—MejNEtjOlHgOlj.—
Me2NEt2CI2HgC3, : trimetric crystals.—

Me2NEt2ClAuCl, : dimetric crystals.

Methylo-picrate [287°]. Needles (Lossen,

A. 181, 374).

Ethylo-hydroxide v. IW-ethylamine
methyh-hydroikde, vol. ii. p. 476.

Di-methyl-ethyl-anune NMe^Et. (41°). A
product of the action of heat on trimetnylamine
ethylochloride (Collie a. Schryver, C.J. 57,110).
Formed also by distilling KMejEt^OH.

METHYL-TKI-ETHYL-AHMONITrU COU-
FOTTIfSS V. Methylo-hydroxide of IVj-ethyl-

AiaNE.

Si-methyl-di-ethyl-ammoiiiimi oomponnds «.

Methylo-ohloride of MBTBTL-dii-EiHYL-AiiniE.

Tri-methyl-ethyl-anmioiiium compomidB v.

Eth/ylo-chloride of IVvmethyl-amikb.
UETHYL-ETHYL-ISOAlTYL-AUmE

C^„N i.e. MeNEtC^H,,. (135°). Formed, to-

gether wi& ethylene, by the dry distillation of

methyl-di-ethyl-isoamyl-ammoninm hydroxide

MeNBt,(OjH„)(OH), which is obtained by the

oti(« of moist Ag,0 on the product of the

union of Mel with di-ethyl-isoamyl-amine (Hof-
mann, 0. J. 4, 317). Fragrant liquid, si. soL
water.—B'jHjPtClj: orange-yellow needles, v.

sol. water.
METHYL.ETHYL-AUYL-PHENYL-AMKO-

Nnna HYSBOXIDE v. Methyh-hydroxide of

Ethyl-isoamyl-aniline, vol. ii. p. 476.
METHYL- ETHYL -ANILIITE 0,H,,N i.e

0jH5.KMeEt. (201° unoor.).

Formation.-1. By methylation of ethyl
aniline (Hofmann, A. 74, 152).—2. By ethyla
tion of methyl-anfline (Glaus a. Howitz, B. 17,
1325).—3. From di-ethyl-aniline-methylo-iodide.

Properties.—Crystalline, forming extremely
soluble salts. The hydrochloride melts at
114° (ClauB a. Hirzel, B. 19, 2785).

Methylo-iodide B'Mel: [125°]; identical
with di-methyl-aniline-ethylo-iodide (Glaus a.

Eautenberg, B. 14, 620 ; Hjortdahl, J. 1882, 510).
Triolinio crystals, v. sol. water and alcohol. De.
composed by boiling with cone. KOHAq, yield-
ing dimethylaniline.— B'HGl: [114°]; very
hygroscopic crystals.—(B'MeI)2Znl2 ; monoclinio
crystals.-(B'Me),H5Fe2Gy,j2aq (Fischer, A. 190,
187).

Sthylo-iodide'B'^il: [102°]; identical
with di-ethyl-aniline methyloiodide ; by treat-

ment with KOH it gives methyl-ethyl-aniline.
Propylo -iodide CaHj.NMeEtPrL Methyl-

propyl-aniline-ethylo4odide, ethyl-propyl-ani-

lime-methylo-iodide. Thick syrup, v. sol. water
Formed by the combination of methyl-ethyl-ani-
line with propyl iodide,-of ethyl-propyl-aniline
with methyl iodide, or methyl-propyl-aniline
with ethyl iodide. By boiling with aqueous
KOH the propyl group is split ofE and methyl-
ethyl-aniline regenerated (Claus a. Hirzel, B,
19, 2785).

Beference.—^Bbomo-methyl-eihyl-anilimb.
METHYL-ETHYL-ABSIITE v. Absenic cou-

POUNDS, OEGANIO.

SIMETHYL-ETHYL-AZOiriUM-CHLOBIDE
GjHijNjCl i.e. Me^NEtCLNHj. Crystalline com-
pound. E. sol. water. Prepared by the combi-
nation of ethyl chloridewith dimethyl-hydrazine.
On reduction with zinc-dust and acetic acid it

gives dimethyl-ethylamine, NH,, and HGl (Be-

nouf, B. 13, 2172).—(CiH,sNjCl)jPtCl4 : orys-

talline. -
METHYL-ETHYL-BENZENE v. Eihyl-tolu-

ENE.
Di-methyl-ethyl-benzene v. Ethyl-xylene.
Lanrene C,,H,j (LauroT). (188°). S.G,

is -887. According to Armstrong a. Miller {B.

16, 2258) this liquid is di-methyl-ethyl-benzene

CjHjMejEt [1:2:4]. It is one of the products of

the action of ZnCl, on camphor (Fittig, A. 145,

149). It yields di-methyl-benzoic acid on oxi-

dation. Montgolfier (A. Ch. [5] 14, 91) described

laurene as G,„H„ (195°). Beuter (JB. 16, 627)
described two lanrenes : (a)-laurene (190°) yield-

ing CgHsMejCOjH [1:4:2] on oxidation by dilute

HNO«, and (i8)-laurene (185°) yieldingon oxidation
C^sMejGOjH [1:8:4] and forming a sulphonio

acid whose Ba salt is more soluble than that of

(a)-laurene. According to Uhlhom (B. 23, 2346)
laurene contains (1,2,4)- and (l,4,2)-di-methyl-

ethyl-benzenes.
o-METHYL-ETHYL-BENZEXE HEXAHY.

DBIDB O.H„ i... 0H2<g^;^^^Mev^-CHEl.
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o-MetKyl-eth/yl-hexamethylene. (151°). Formed

by boUing CH,<g^J°^^^>CH.CH(0H).CH3

with fuming HIAq, diluting with water, extract-

ing with ether, and heating the resulting oily

CHj<^^^;^|^®>CH.CHI.CH, (179° at 110

mm.) with excess of HIAq (S.G. 1-96) and
amorphous phosphorus for 8 hours at 233°
(Kipping a. Perkin, jun., C J. 57, 26). Mobile
oil with odour of paraffin, misoible with alcohol
and ether.

- METHYL - ETHYI - BENZENE {$) -SVL-
PHONIC ACID CAMeEt.SO,H [1:2:4?]. Formed
by sulphonating o-ethyl-toluene (Claus a. Piesz-
cek, B.19,3087). Crystalline.—NaA'aq: plates,

V. sol. water, insol. alcohol.—KA'aq : plates, v.

sol. water. — CaA'j 2aq : plates grouped in
nodules, v. e. sol. water.—BaA'j 3aq : plates, v.

e. sol. water.—PbA'jSaq: plates, v. e. sol. water.—CuA'2 aq : blue plates, v. e. sol. water.

Chloride OaHjMeEt.SOaCl. Oil.

AmideOJcl,MeEt.SO^U^. Yellomsh-brown
oil, V. si. sol. cold water, sol. hot water.

m-Uethyl-ethyl-beuzene-sulphonic acid v.

ol. ii. p. 524.

(1, 2, 4)-Di-methyl-ethyl.benzene snlphonio
acid OBHjMeJSt.SOaH. Formed by sulphonating
ethyl-o-xylene (0. Jacobsen, B. 19, 2516 ; Stahl,
B. 23, 991). Large tables.— BaA'24aq.

—

BaA'2 3aq: white plates, m. sol. hot or cold
water (S.).—NaA'l^aq. Small white plates, v.

sol. water.

Amide CsHjMejEt.SOjNHj. [126°]. Long
slender needles (from warm, very dilute, alcohol),

or large prisms (from alcohol).

Si-methyl-ethyl-benzene snlphonic acid

C^HjMejEt.SOjH. Laurene sulphonie acid.

Formed by sulphonating laurene. According to

Beuter it is accompanied by an amorphous iso-

meride which forms a gummy Ba salt. Triclinic

crystals (Eeuter, B. 16, 627). When steam is

passed into its solution in dilute HjSOj, hydro-
lysis begins when, through concentration, the
temperature has reached 120° (Armstrong a.

MiUer, G. J. 46, 148).—BaA', 3aq. S. (of BaA',)
2-6 at 16°.

Amide C,HjMe,Et.SOjNHj. [127°] (R.).

(1, 3^ 4)-Di-methyl-ethyl-bezizene snlphonic

acid CsH^Me^Et.SOjH. Formed by sulphonating
ethyl-m-xylene (J.).—BaA'2 2aq: trimetrio

laminee.— NaA'2aq: prisms.

Amide C^TS^M.e^^t.BO^'H.^ [148°].

(1, 4, 3)-I)i-mothyl-ethyl-benzene Bnlphonic
acid OjHjMe^t.SOjH. Formed by sulphonating
ethyl-^-xylene (Jacobsen, B. 19, 2516). Large
plates (from dilute H^SO,).—NaA'aq: mass of

large tables (from warm saturated solution).

—

KA' aq : flat needles, v. sol. water.—BaA'^ : long
six-sided plates, si. sol. cold, m. sol. hot, water.

—CuA',8aq: light-blue needles (Stahl, B. 23,

990).

Amide O^Ue^t-SQ^B^. [117°]. Pearly
plates (from dilute alcohol), or large transparent
crystals (from warm alcohol) ; t. sol. hot
alcohol.

METHYL DI-ETHYL BOEATE MeEt,BO,.
(100=-106°). S.G. 2 -904. Formed by heating
MeBO, with absolute alcohol at 100°.

FENTA-METHYL-ETHYL BBOMISE «.

JW-PEFTW BBOIJIDIJ.

METHYL-ETHYL-BSOMANILINE v.Bboho>
UETHYIj-ETHYL-AIIILIIIB.

M&THYL-EIHYL-CABBINOL v. S«c-BCTTTi-

ALCOHOL.
Methyl-di-ethyl-carbinol v. Tert-HEXYL am*

BOL.

Oi-methyl-ethyl-carbinol v. Tert-kwn, aloo-
BOL.

METHYL ETHYL CARBONATE MeEtCO,.
[-14-5°]. (109° cor.) (Eose, ^. 205, 280). S.G.
— 1-002. Obtained by distilling a mixture of
potassium methyl carbonate with potassium
ethyl-sulphate (Chancel, C. B. 31, 521 ; A. 79,

90). Formed also by the action of NaOMe on
ClCO.^t,-or of NaOEt on ClCOjMe (Schreiner,
Xpr. [2]22, 354).

PENTA-METHYL-ETHYL CHLORIDE v.

Heptyl ohloeidb.
METHYL-ETHYLENE v. Propylene.
Di-methyl-ethylene v. Butylene.
Tri-methyl-ethylene «. Amylene.
Tetra-methyl-ethylene v. Hexylene.
METHYL-ETHYLENE-DIAMINE. Nitro-

derivative CjH,(NH.N0,)(NMeN02). [122°].

Formed by the action of methyliodide on ethylene
dinitramine (Frauchimont a. Klobbie, B. T. C.

7, 343).

Di methyl - ethylene - diamine. Nitro-
derivative 02H,(NMe.N02)2 [137°]. Formed
like the preceding.

Di-methyl-ethylene-diamine v. Etbylene-
DUMINE.

METHYL - ETHYLENE - TBI - ETHYL -

FHOSFHAMMONIITM BBOMIDE v. vol. ii. p.
509.

DI-METHYL-ETHYLENE GLYCOL v. Di-
OXY-BTJTANE.

TEI-METHYL.ETHYLENE GLYCOL v. Di-
OXY-PENTANE.

SI-METHYL ETHYLENE DIKETONE v.

ACETONYL-AOETONB.
DI-METHYL-ETHYLENE DIEETONE DI-

CABBOXYLIC ACID v. Di-aceto-sueeinic ether

described under Acetyl-succinic etbbr.
TETEA-METHYL-ETHYLENE-DI-PHENYL-

DIFHOSFHONIUM BBOMIDE v. EthyUno-
hronmde of Phenyl-di-jiethtl-phosphine.

DI - METHYL - ETHYLENE - DI - PHENYL -

DIFYBBOLE DICAEBOXYLIC ETHEB
CjH,(C4NHMePh.C0,Et)j. [197°]. Formed from
acetophenone-acetoacetio ether and ethylene-

diamine (Paal a. Schneider, B. 19, 3156). Scales

(containing 4aq). Yields on hydrolysis the corre-

sponding acid [181°].

MEXHYL-ETHYLENE-FYBIDINE TETBA-
HYDBIDE 0»H,3N i.e. 0sH5NMe(CjH,). Tro-

pidim. (162°). S.G. | -9665. Formed by heat-

ing atropine or tropine with fuming HClAq and
HOAo at 180° ; or by heating tropine with

HjSO, (Ladenbnrg, A. 217, 117). Liquid, smell-

ing like coniine ; v. e. sol. cold, si. sol. hot, water,

T. e. sol. alcohol and ether. Alkaline in reaction.

Its hydrobromide is decomposed by bromine at

175° yielding di-bromo-methyl-pyridine and
ethylene.— B'^H^PtClj. — B'HAuCl^. — B'HI,.

[93^. Brown prisms.—B'CjH2(N02)jOH : yellow

needles (from boiling water).

Methylo-iodideB'Mel. Cubes. Decom-
posed on distillation withKOH yielding tropilene

C,H„0, an oil CsHjO (?) (202°-207°), dimethyl-

amine and methyl-tropine. With nioist A%0 it
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civeB » Byrupy base wliich yields the salts

:

fB'MeCa)jPtCl,.—B'MeBr.—B'MeC.H,(N02),0.
TETEA - METHYL - V -ETHYLENE -DI - PYE-

EOL CnHjoNa i.e.

[126°]. Ob-
CH:CMev ^MeC:CH

I >n.c^,.n/
I

.

CH:CMe/ ^MeCiOH
tained by adding ethylene-diamine (1 mol.) to a
solution of acetonyl-acetonc (2 mols.) in an
equal weight of absolute alcohol. White pearly

plates. Sublimable. Volatile -with steam. V.

sol. alcohol, ether, benzene, and petroleum-

spirit, insol. water. Colours a chip of pine-wood
carmine-red. Gives a purple-red colouration

with phenanthraquinone and H2SO4 (Paal a.

Schneider, B. 19, 3157).

DI-METHYL ETHYLENE DISTTLPHIDE
OjH,„Sj i.e. Oi5H4(SMe)2. Di-tnethyl ether of

di-thio-glycol. (183°). Formed from ethylene

bromide and NaSMe (BwerlSf, B. i, 716).

DI-METHYL ETHYLENE DISTILPHONE v.

Di-methyl ether of Ethane disulphinic acid.

lIETHYL-ETHYLENE-i{--THIO-UEEA
CHj.S V CHj.Sv

CHj.NH/
NMeor

|

0H2.N'//
iCNHMe. Methyl-

irmdo-thiasoU tetra -hydride. Methyl- amido-

thiazole dihydride. [90°]. Formed, together

with a crystalline compound OjHjiNjOj [70°], by

the action of methyl-thiocarbimide on bromo-

ethylamine (Gabriel, B. 22, 1148). Needles, v. e.

sol. water, v. sol. ordinary solvents. Strongly

alkaline. Oxidised by bromine-water to an acid

(7NHMe.OO.NH2.CHj.CHrSOsH), which is de-

composed by fuming HClAq at 155° into COj,

methylamine, and taurine.—Picrate [226°]:

needles.—Aurochloride: needles.—Platino-
chloride: needles.

Methyl-ethylene-i^-tMoTirea

CH,-S \
I

>C:NH. Imido - methyl - thiazole.

CH,.NMe/
Formed by heating ethylene-ili-thio-nrea with

methyl iodide.(Gabriel). Oil. When it is oxi-

dised by bromine-water it yields methyl-taurine

NHMe.CHj.CH,.SO,H. Salts.—B'HI. [160°].

Colourless crystals, sol. water and alcohol.

—

Fiorate. [200°-203°].—The aurochloride
and platinochloride form long needles, sol.

boiling water.

ItETHYL ETHYL ETHEE v. MethyIi bthtJi

OXIDE.
METHYL-ETHYL-ETHYLENE ». AirniEiiE.

METHYL-ETHYL-GLYOXAL v. Methyi.

IHYL DIKETOKE.
HETHYL-ETHYL-GLYOXALINE CeH,„N2t.e.

/NEt.GH
CA(CH,)(CA)N,orCH..(^^ ||^. Oxal-

ethyl-ethyline. (213°). S.G. i^ "98. Formed

by the action of ethyl bromide on methyl-

glyoxaline (glyoxal-ethyline) (Badziszewski, B.

16, 489). Formed also from di-ethyl-oxamide

'NHEt.CO.CO.NHEt by treatment with PClj and

heating the hydro-iodide (10 g.) of the resulting

' ohloroxalethyline ' C^HaClNj with flUq (7 g. of

S.0. 1-9) and amorphous phosphorus (1 g.) for

6 hours at 140°. The product is dissolved in

water, rendered alkaline, and extracted with

chloroform (Wallach, A. 214, 298). Colourless

(iquid, with narcotic smell. SpL w^ter and

alcohol. AgNOj gives a crystalline pp., HgCl,

a white pp. The zinc double chloride forms

crystals melting at [160°]. Burns with a blue

flame. It is a strong base and ppts. metallic

oxides from their salts. Its zinc double salt

distilled with lime yields pyrrole, ammonia, HCy,
ethylene, and methyl-glyoxaline (para-oxal-

methyline) (Wallach, A. 214, 305). It acts

physiologically like atropine (Schulz, B. 13,

2353). When heated in a sealed tube with
dilute HjSO, at 240° it yields ethylamine.

KMnOj yields oxalic acid, NH,, and acetic acid.

When passed through a red-hot tube it yields

HCy and methyl-glyoxaline (para-oxal-methyl-

ine). H2O2 oxidises it to ethyl-oxamide (Badzi-

szewaky, B. 17, 1290).

Salts.—B'HCl: deliquescent crystals.

—

B'jHjPtClo.—B'jHjZnClj. [160°].—B'jAgNO,.
Methylo-iodide OsHuNaMel. Crystals,

T. e. sol. water and alcohol. Not decomposed
by aqueous NaOH.—CBHinNaMela.

Benzylo-chloride C„H,„N2CjHf,CHjCl.
Eethyl - ethyl - glyoxaliue OeH^Nj i.e.

.NMe.OH
EtC^

II
. OxalmethylpropyUne. The

\n—CH
methylo-iodide B'Mel of this bodyis formed
by the action of Mel on para-ethyl-glyoxaline

(Badziszewsky, B. 16, 490).

Beferences. — Di-bbomo-, and cblobo-,
METHYL-BTHTIi-aLTOXAIirNE.

METHYL-ETHYL-6LY0XIM v. Oxim of

MeTETL ETHTIi diketone.
METHYL-ETHYL-HYDKOXYLAMINE v.

Htdroxylamine derivatives.

METHYL - ETHYLIDENE ETHYL DI -

KETONE OjH.A i.e. CHj.CO.CHMe.CO.C^H,.
Acetyl-propionyl-ethane. (167°-170°). Formed
by tiie action of NaOEt on a mixture of di-ethyl

ketone and acetic ether (Claisen a. Ehrhardt,

B. 22, 1009). Colourless c.'l.-Cu(C,H„Oj),.

[192°]. Blue crystals (from benzene-Iigroin).

METHYL - ETHYLIDENS DI - ETHYL
STJLPHONE V. Di-ETHtii pbopylidenb di-

SULFHONE.
DI -METHYL - ETHYLIDENE - DI -INDOLE

C.,„Ha,N2 i.e. CH3.CH(C,H,MeN)j or

(NH <"9^*^0)j.CHMe. EthyKdene-methyl-

hetoU. [191°]. Formed by heating methyl-

indole (methyl-ketole), paraldehyde, and ZnCl,

on the water-bath (Fischer, A. 242, 376).

Colourless prisms, v. sol. alcohol, ether, and

acetone.
DIMETHYL ETHYLIDENE DIKETONE

(CH3.CO)2CHMe. (165°). Formed from sodium

methylene dimethyl diketone and Mel (Combes,

C. B. 105, 868).
METHYL-ETHYL-INDAZINE C,oH,jNj i.e.

,CMe
OMjC W . Formed by heating methyl-

indazine with EtI at 100° (Fischer a. Tafel, A.

227, 303). iiquid, m. sol. water, v. e. sol. alco-

hol and ether, volatile with steam.—^B'HCl;

needles.

Methyl-ethyl-iso-indazine C,H<<^^^^N.

EthyUquimzole. [30°]. (235"). Formed by
heating its carboxylic acid at 160°-190° (Fischer

n. Euzel, A. 221, 285; B. 16, 655). Form«4
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also hy redaoing the nitrosamine of ethyl-amido-

acetophenone, dissolved in dilute acetic acid,

with zinc-dust, adding KaOH, and distilling

with steam. The oily distillate is dissolved in

dilute H2SO4, mixed with NaNO^, and extracted
with ether (Fischer a. Tafel, A. 227, 303). Plates,

si. sol. water, v. e. sol. alcohol and ether. Vola-
tile with steam, giving oS a pungent odour.
Not affected by nitrous acid or by AcjO. Does
not reduce 3Pehling's solution; Forms crystal-

line pps. with AgNO, and HgClj, which may be
reorystallised from hot water in slender needles.
Its salts are extremely soluble in water.

—

B'HjSO,: long needles.—B'jHjPtCl, : sparingly
soluble orange prisms.—^Piorate : yellow
needles.

Methylo-iodide B'Mel. [192°].

UEIHTL-ETHTL-ISO-IHSAZINE CABB-

OXYLIC ACID CHZ ^N
^NEt/

Formed by treating the nitrosamine of ethyl-o-

amido-cinnamio acid with zinc-dust and acetic
acid (Fischer a. Kuzel, A. 221, 285). Colourless
plates [181°] (from water) or groups of smaller
plates [126°] (from ohloroform-ligroin). SI. sol.

water, v. sol. alcohol, ether, and chloroform.
Combines with alkalis and with acids. Does
not reduce boiling alkaline solutions of silver or
copper. With bromine in HOAo it forms a
bromo- derivative [173°] and a di-bromo- deriva-

tive [196°].

METHYL-ETHYL-INDOLE C„H,3N i.e.

CeH,<;^^*^CMe. (292° i.V.). Formed by

heating the phenyl-hydrazide of methyl propyl
ketone with ZnCLj at 180' (E. Fischer, B. 19,

1565; A. 236, 132). Yellowish oil, v. si. sol.

water, v. sol. alcohol and ether. Its pierate
crystallises from hot benzene in dark-red needles.

With NaNOj and HOAc it yields a nitrosamine.

Uethyl - ethyl - indole

Ethyl-methyl-hetole. (288° i.V.)

CeH«<Sit>°^«-
Formed, to-

gether with a base boiling at 256°, by heating
methyl-indole (methyl-ketole) with EtI and
alcohol at 100° (E. Fischer a. Steche, B. 20,

2199). Oil, iusol. dilute acids. Colours pine-

wood red.—Piorate. [146°]. Slender dark-

red needles (from benzene).

Methyl-ethyl-indole C,H,Me<;^gj^CH.

Ethyl-p-toUndoU. (254°). Formed by heating

its carbozylic acid for some time at 205° (Hegel,

A. 232, 218). Oil, volatile with steam. Besini-

fied by cone. H2SO4. Colours pine-wood moist-

ened with HCl red. Fuming ENO^ gives a red
colour and a pp.

Si-methyl-ethyl-indole 0,2H„N i^.

O.H.<^^t^OMe. (281°). Formed by heating

bromo-levnlio (bromo-acetyl-propionic) acid with
ethyl-aniline (Wolff, B. 21, 8363). YeUowish
oil, v. sol. ether, alcohol, and benzene, si. sol.

water.—Piorate B'C„Hj(NOj)jOH. [105°].
Red needles, m. sol. benzene.

METHYL-ETHYL-INDOLE CASBOZYLIC
ACID 0,^,3N0, t.«. 0H3.C.H.<^^j>C.C0^.
£202°]. Formed from theij-tolyl-ethyl-hydrazide
of pyruvic acid by warming with dilute (10 p.<s)

HClAq, or with phosphoric acid (Hegel, A. 233,

218). V. sol. alkalis, ether, and benzene, insoi.

ligroin. With NaOCl it yields a ohloro- deriva-

tive, which is converted by boiling water into

methyl-ethyl-ifr-isatin.

PENTA-UETHYL-ETHYL IODIDE v.Hepitl
IODIDE.

METHYL-ETHYL-ISATIN v. Isatin.

MEIHYL-ETHYL-KETOLE v. Methyl-
ETHTL-INDOCE.

METHYL ETHYL KETONE O^H,© t.e.

CHj.C0.0Hj.CHj. Methyl-acetone. Mol. w. 72.

(81°) (F. a. D.) ; (78° at 740 mm.) (Schramm; B.
16, 1581). S.G. iS -8125 (F. a. D.) ; iH- -8045 (S.).

Formation.—1. By the action of ZnEtj on
acetyl chloride, or of ZnMe^ on propionyl chlor-
ide (Freund, A. 118, 3 ; Popoff, A. 145, 289).—
2. By boiling methyl-acetoacetic ether with
potash (Frankland a. Duppa, A. 138, 336), or
dilute HjSO, (Backing, A. 204, 17).—3. Among
the products of the distillation of crude calcium
acetate (Fittig, A. 110, 18).—4. By distilling a
mixture of calcium acetate and calcium pro-

pionate (Schramm, B. 16, 1581).—6. By the oxi-

dation of «ec-butyl alcohol (KanonnikoS a.

Saytzeff, A. 175, 377).—6. By the action of

HjSO, on crotonylene (Lwoff a. Alm^dingen, Bl.

[2] 37, 493).

Properties.—Colourless liquid, smelling like

acetone, miscible with water and alcohol. With
hydrogen sodium sulphite it forms the compound
MeCEt(DH).SOaNaiaq (Fittig).

Beaciions.—1. Sodiwm converts it into homo-
logues of mesityl oxide, of phorone, and of

pinacone (Lawrenovitch, B. 8, 767). Sodium,
added to its solution in benzene, forms an oil

C,jHj|,0, smelling like camphor.—2. Chromic
acid in HOAc oxidises it to acetic acid.—3. PCI,
yields di-chloro-butane CH3.CHj.CClj.OH3. On
treating this body with alcoholic potash at 170°

there is formed GHj-CHj-CiCH, which ultimately

changes into the isomeric CHj-CiCCHj, which
yields hexa-methyl-benzene on condensation
with HjSO, (Favorsky, Bl. [2] 43, 112).—4. On
warming with pyrrol, MeOH, and a little hydro-

chloric acid, there is formed a butylidene-pyrrole

Me^

><i

I
. or

^C:NH:CH
.0=0 0=

di-bntylidene-di-pyrrole

!iXi
'Et

Me'
This

NH:dH OH:NH:(
body, when crystallised as OigHjjNj ^aq, melts

at 80°, but when anhydrous it melts at 142°.

With alcoholic AgNOj it yields slender needles

of B'^AgNOj (Dennstedt a. Zimmermann, B. 20,

2454).

Oxim *^^'-^2*>C:N.0H. (153° cor.). S.G.

II -9195. Formed by the action of an aqueous

solution of hydroiylamine on methyl ethyl

ketone (Janny, B. 15, 2779). Colourless liquid,

soluble in ten volumes of water, miscible with

alcohol and ether. Concentrated NaOHAq formi^

a crystalline Nn salt.

Beference. — Hbxa-bbomo-mbthyl-eihxii-ke-
lONE.

Methyl ethyl diketone OHj.CO.CO.CHj.CH..
Diketopentame. Acetyl-propionyl. (108°). S.7at
15°. Formed by the action of amyl nitrite on its

mono-ozim (nitroso-di-ethyl ketone) (Manasse,
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B. 21, 2177). Formed also from ethyl-aceto-
aoetio ether by saponifying with dilute (3 p.c.)

alkali, treating the product with NaNO^ and
HjSO„ removing.alcohol by distillation, adding
dilute HjSO, (15 p.o.) and distilling with steam
(Von Pechmann, B. 21, 1411, 2140). Dark
yeUow liquid, smelling like quinone, v. sol. ordi-

nary solvents. Forms an unstable compound
with alcohol. Beacts with aniline, forming a
compound crystallising in needles and melting
at 137°. Aqueous NaOH converts it into a
•quinogen,' and finally into a quinone [112°],

which may be reduced to a hydroqninone [220°],

and yields a phenyl-hydrazide [225°].

{a)-Oxim CH3.C(NOH).CO.CjH5. Isoml/roso-

M-eth/yi ketone. [59°-62°]. Formed by the ac-

tion of amyl nitrite and NaOEt upon di-ethyl

ketone (Claisen a. Manasse, B. 22, 528). Colour-
less plates.

(P)-Oxim CH3.CO.C(NOH).C2H5. Ismvltroso-

methyl-propyl ketone. [55°]. (183°-187° cor.).

Formed by the action of KNOj and HjSOi on
ethyl-acetoacetio ether (V. Meyer a. Ziiblin, B.
11, 323, 695). Crystals, v. e. sol. alcohol and
ether, m. sol. cold water. Dissolves readily in

alkalis, forming a yellow solution.

Di-oxim CH,.C(NOH).C(NOH).C2H5. [170°].

Formed by the action of hydroxylamine on the
mono-oxim (Schramm, B. 16, 180, 2187). Small
white needles. May be sublimed.—CjH,N202Na

:

white pp.

Bi-aoetyl derivative of the di-oxim
CH3.CfNOAc).C(NOAo).02H5. Prisms, v. sol.

alcohol and ether, si. sol. hot water.

(tC)-Oxim-{ff)-phenyl hydrazide
CH3.C(NOH).C(NjHPh).02H5. [128°]. Formed
from the (o)-oxim by treatment with phenyl-
hydrazine (Otte a. Pechmann, B. 22, 2119).

Crystallises from benzene and ligroin.

{B)-Oxim-(d)-phenyl hydrazide
CH,.CrNjHPh).C(N0H).CjH5. [131°]. Formed
from the (i8)-oxim and phenyl-hydrazine (Otte a.

Pechmann, B. 22, 2118). Crystallises from
benzene and Ugroin.

(ayPhenyl-hydrazide
CH3.C(NjHPh).C0.02H5. [103°]. Formed by
the action of phenyl-hydrazine on the diketone

(Otte a. Pechmann, B. 22, 2115).

(P)-Phenyl hydrazide
CH3.CO.C(N2HPh).CjH5. [117°]. Formed by
saponifying ethyl-acetoaoetic ether by allowing

it to stand with aqueous KOH, then adding di-

azobenzene chloride, and ppg. by sodium acetate

solution (Japp a. Klingemann, C. J. 53, 519 ; B.

21, 550 ; A. 247, 220). YeUow radiating needles

or prisms (from benzene).

Di-phenyl-fiydrazide
CH3.CrN,HPh).C(N,HPh).CjH,. [162°] (J.)

;

[166°-169°] (C. a. M.). Formed by the action

of phenyl-hydrazine on the diketone, on the (;8)-

phenyl-hydrazide, or on the (a)-oxim (Von
Pechmann, B. 21, 1414 ; Japp, A. 247, 221

;

Claisen a. Menasse, B. 22, 528). YeUow
needles (from benzene), sol. cold cone. HjSOi,
forming a brown solution.

METHYI-ETHYL-KETONE CAEBOXYLIC
ACID V. Methyl-AOEioACETio Acn>.

METHYI-ETHYL-MAIOITIC ACID
OJB.^fi, i.e. CH,.CH2.CMe(C0isH)j. Mol. w. 146.

[119°]. H.C.T. 67,2()0. H.O.p. 672,300. H.F.

Top. III.

236,700 (Stohmanni Kleber, a. Langbein, J. pr.

[2] 40, 210).

Formation.— 1. By saponifying its ether
which is obtained by treating ethyl-malonio
ether with Mel and NaOEt, or methyl-malonio
ether with EtI and NaOEt (Conrad a. Bisohofl,

B. 13, 596; A. 204, 146).—2. Together with a
larger quantity of the isomeric «-di-methyl-BUC-
oinic acid [194°], by reducing the anhydride of

di-methyl-maleio acid (pyrooinchonio acid) with
HI or sodium-amalgam (Otto a. Beckurts, B. 18,

841).

Properties.—Prisms, v. sol. water, alcohol,

and ether. At 180° it splits off CO^ giving
valeric acid OHj.CHj.OHMe.CO^. A solution
of its ammonium salt gives pps. with FeOlj and
with salts of Hg and Pb.

Salt. — AgA'. Sparingly soluble white
crystalline pp.

Ethyl ether 'Et^". (208°). S.O-. if -994.

Oil, sol. alcohol and ether.

METHYI-EHnrL-UETHANE v. Butanb.
Methyl-di-ethyl-methane v. Hexanx.
Tri-methyl-ethyl-methane v. TertSsxAs^.
METHYL- ETHYL - PEWTAMETHENYLYL

Eihyl-methyl-dihydro-
„CMe.OHEt

CH3.CO.0C
I

NCHj.OHj
pentene methyl ketone. (210°-215°). Formed from
di-methyl butylene diketone dicarboxylic ether

(di-acetyl-adipio ether) by heating with Btl and
alcoholic NaOEt. The product is freed from
alcohol by distillation, mixed with water, and the
oil, which can then be extracted by ether, hy-
drolysed by boiling alcoholic potash (Marshall a.

Perkin, C. J. 57, 252).

0!BimC,„H„NO. Oa.
UETHYL-ETHYL-FEITTAIIETHYLEirE

<OHj.CHMe
I

. (124°). Formed
OHj.CHEt

by heating, methyl-iodo-ethyl-pentamethylene
(obtained from methyl-pentamethylenyl-methyl
carbinol and HI) with amorphous phosphorus
and HI at 245° (Marshall a. Perkin, jun., C. J.

57, 250). Limpid oil, attacked by bromine with
difficulty. Eapidly oxidised by boiling dilute

HNO3.
HETHYL ETHYL OXIDE O3H3O i.e.

CH3.O.C2H3. Mol. w. 60. (11°). S.G-. g -7252

(Dobriner, A. 243, 2). S.V. 84-0 (D.). V.D.
2-158. H.F.p. 58,450 (Thomsen, Th.). H.F.V.

56,420.

EomMiAap,.—1. By the action of Mel on
NaOEt or of EtI on NaOMe (Williamson, P. M.
[3] 37, 350 C. 3. 4, 106, 229).—2. By distilling

potassium methyl-sulphate with KOEt (Chancel,

G. B. 31, 152).— 3. By the action of Ag^O on a
mixture of Mel and Btl (Wurtz, 3. 1856, 563).—
4. Together with Me^O and Et^O by etherifioa-

tion of n mixture of methyl and ethyl alcohols

by HjSO, (Williamson ; of. Norton a. Presoott,

Am. 6, 244).

Properties.—Colourless mobile liquid, with
ethereal odour.

METHYL-ETHYL-OXY- v. Oxy-methxl-
BTHTIi.

METHYL-ETHYL-PHENOL CjHuO i.e.

CHj.C„H,Et.OH. (215°). Prepared by fusing

p methyl-ethyl-benzene salphonio acid with
Y
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potash, dissolving tho product in water, acidify-

ing, and extracting with ether (Mazzara, &. 10,

256). Oil, b1. Bol. water. Gives an azure-blue

colouration with FeOlj.

Di-methyl-ethyl-phenol C^U^Ue^^HOB.)
[6:3:1:2]? [37°]. (245°). Obtained by potash-

fusion from the corresponding di-methyl-ethyl

benzene sulphonic acid (Stahl, B. 23, 990). FeCl,
gives an intense green colour in alcoholic (not in

aqueous) solution.

METHYL - ETHYL - PHENYL - AMINE v.

A.MrDO-TOLYIi-BTHAME.

Tri-methyl-di-ethyl-phenyl-amine CuHjiN
i.e.C„Me3Et„.NHj[l:2:5:3:6:4]. (286°-290°). S.G.
971. Colourless oil. Obtained by heating a
mixture of mono- and di-ethyl-pseudo-oumidine
with an equal weight of ethyl iodide at 260°-
280° for 8-10 hours (Euttan, 0. J. 49, 813 ; B.
19, 2383).

Salts.—B'HCl: needles; easily sol. alcohol,

V. si. sol. hot water, insol. cold water. The
acetate and sulphate form easily soluble

needles. The oxalate forms very sparingly
soluble quadratic prisms.

Acetyl derivativeOg1/le3Eti.'HB.Ae:ll82'''};
needles.

DI-METHYL -DI -ETHYL -p -PHENYLENE-
DIAMIHE OijHjoNj i.e. C^'B.^(SM.e^{nM^).

(265°). Prepared by heating di-ethyl-^-phenyl-

ene-diamine with methyl alcohol and HOI (Lipp-

mann a. Fleissner, M. 4, 788). Light-yeUow oil.

Di-methylo-di-iodide B"Me2l2. [218°].

Formed by heating di-ethyl-amido-benzene-azo-

di-ethyl-aniline with Mel. Transparent four-

sided prisms.—B"Me2l2CdIj: sUky needles.

—

B"Me2Pt01e:orange-redneedles.—B"(MeAuOl4)j:
yellow leaflets.—B"2MeOC„Hj(NOj)s. [235°].

Yellow needles.

DIMETHYL ETHYL PHOSPHATE C.H.iPOj
t.e. MejEtPO,. (203° cor.). S.G. s 1-1752. S.V.

161-1 (Lessen, A. 254, 74). Formed from
McjAgPOj and EtI (Weger, A. 221, 90).

METHYL-DI-ETHYL-PHOSPHINE C^,,V
i.e. EtjPMe. (111°). Formed by heating tri-

ethyl-phosphine methylo-chloride EtsPMeCl at

300° (Collie, G. J. 53, 719). Combines with
sulphur and with oxygen. Forms red crystals

with CSj.

Methylo-chloride v. Ethylo-chloride of

Di-methyl-ethyl-pfiosjphine.

Ethylo-iodide v, Tbi-eihyl-phosphine
MEIHTL-IODIDE.

Di-methyl-ethyl-phosphine MejPEt. (84°).

Formed by heating Me^EtHCl (the product of

the distillation of its ethylo-chloride) with aque-

ous NaOH (Collie, C. J. 53, 720).

Methylo-chloride v. Ethylo-chloride of

TBI-MEIHW,-PHOSPHIira!.

Ethylo-chloride MejPEtjCl. Formed
from Me^PEtjI, the product of the union of

EtjPMe and Mel. Split up by heat into ethylene
and Me^PEtHCl (CoUie).

METHYL - TEI - ETHYL - PHOSPHOHITrM
CHLOEIDE V. Methylo-iodide of Tki-bthyl-
PHOSPHINE.

Di-methyl-di-ethyl-phoBphonium chloride v.
Ethylo-chloride of Di-methyl-ethyl-phosphine.

Tri-methyl-ethyl-phosphonium chloride v.
Ethylo-chloride of Tri-mbthyl-phosphinb.

METHYL-BTHYL-PINACOKE «. Di-oxx-
OCIANB.

MEXHYL-ETHYL-FIFEBISIirE v. Metrtl-
KTHYL-PYBIDINB HEXAHYDBIDB.

METHYL-ETHYL-FBOFIONIC ACID «,

Eexoio acid.

METHYL-ETHYL-PEOPYL ALCOHOL v.
HeXYL AI;COHOIi.

METHYL-ETHYL-PEOPYL-AMINE CjH.sN
i.e. G,H,NMeEt. A product of the destructive

distillation of the methylo-hydroxide of ethyl-

codeine (Von Gerichten a. Schrotter, B. 15, 1484).
Volatile base, smelling like trimethylamine.

—

B'^HjPtCl,. Long orange needles, v. sol. water,
si. sol. alcohol.

MEIHYL-ETHYL-FEOPYL-CABBINOL v
reri-HEPTYii alcohol.

METHYL-ETHYL-PEOPYLENE v. Eezyl-
ENE.

METHYL-ETHYL-PEOPYL-METHAITE v.

Heptane.
DI-METHYL-DI-£THYL-FYEAZIiarE

C,<,H..N, i.e. N<cEttcMeM- D»-«%J-fte«i««-

(216° cor.). V.D. 5-63 (oale. 5-68). Prepared
by reduction of the oxim of methyl ethyl diketone

(methylnitroso-propylketone)Me.CO.C(NOH).Et
with tin and HCl, or with sodium-amalgam
(Treadwell, B. 14, 1461). Colourless oil with

narcotic smell and alkaline reaction. It is a

weak poison. Combines with water forming a
crystalline hydrate. Not affected by Mel, acetic

anhydride, or HI. Bromine added to its solution

iuHOAc ppts. Cj^igN^Brj as an unstable yellow

compound. Very dilute potassium permanganate
oxidises it to di-methyl-pyrazinedi-carboxylicacid

^*^c(co^^?)m1m> ^^"^ *°«^ »°' y^^^^ *"

anhydride (Oeconomides, B. 19, 2524).— B'HOl.
Large colourless crystals.— B'jHjPtClis. Soluble

red prisms.—B'AgNO,. Crystals, almost insol.

cold water, v. e. sol. dilute HNO3 (Treadwell, B.

14, 2158).

Hydrate "B'xajq. [43°]. Large prisms (by

sublimation). Gives up its water in dry air, be-

coming liquid.

METHYL-ETHYL-PYEIDINE CsHuN i.e.

N<^^^g?^^CEt. (a)-ColUdim. Mol. w. 121.

(179°). S.G. 2 -929 (Eichard, BZ. [2] 32,488);
>£§ -929 (Weidel a. Pick, M. 5, 659). S.V. 157-9

(Eamsay). A base found, together with many
others, among the products of the dry distillation

of bones (Anderson, P. M. [4] 9, 145, 214 ; A.

94, 360), of bituminous shale (Greville WilUams,

C. J. 7, 97) and of peat (Church a. Owen, P. M.

[4] 20, 110). It occurs in coal tar. Colourless

oil, with unpleasant odour. Fumes with HCl.

V. si. sol. water, separating again when warmed,

V. sol. alcohol, ether, and oils. Ppts. ferric, alu-

minium, chromium, and merourous oxides from

their salts, but not manganese and nickel oxides.

Its salts are deliquescent and gummy. KMn04
oxidises it to pyridine dioarboxylic (lutidinic)

acid [219°], which is converted by heat into

pyridine carboxylic acid [302°].—B'jHjPtOl,.

Orange-yellow flakes.

E thy lo -iodide B'MI. Oil.—
(B'EtCl)2PtCl4. Sparinglysoluble crystalhne pp.

(Anderson, P. M. [4] 9, 221).

'o'-CoUidine C,H„N. (179°-183°). This

base, according to Oechsner de Coninck {A. Ch.

[5] 27, 468), accompanies (j3)-collidine in the
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prodaot of the distillation of cinchonine with
KOH. It is perhaps identical with (o)-ooUidine.

When ' a '-coUidine is heated with ethylene

ehlorhydrm and a little water for a few hours at

100° combination takes place. After removing
uncombined collidine and chlorhydrin by shaking
with ether, the residue is evaporated m vacuo.

PtClj forms with the product an orange-yellow pp.
of {OaH„N(OjHjOH)Cl!jPtCli. Boiling water re-

moves HCl, forming oxethyl-o-collidine ohloro-

platinite {CgH„N(C2H40H)Cl|jPtClj. This forms
brilliant scales (from alcohol). Oxethyl-a-ooUi-

dine forms a gold salt, B'AuCl^, crystallising in

thin golden needles (Wurtz, Pr. 33, 450 ; O. B.
95, 263 ; Bl [2] 39, 536).

Methyl-ethyl-pyridine N<^^^:™*^OMe.

(B)-Collidine. (196°). S.G. 2 -966." V.D. 4-25

(calo. 4'19). Obtained by distilling cinchonine or

brucine with KOH (Oechsner de Coninck, C. B.
91, 296 ; A. Ch. [5] 27, 469 ; Bl. [2] 37, 457 ; 42,

100; B. T. C. 1, 132; «/. Greville Williams,
Tr. E. 21, Part 2 ; A. Ch. [3] 45, 488). Colour-

less, mobile, highly refractive liquid, rapidly

turning yellow on exposure to air. SI. sol. water,

sol. alcohol and ether. When left in contact

with moist air it takes up water (1 mol.) but
does not form a well-defined hydrate. Potassium
permanganate oxidises it to homo-nicotinic acid

^^CHGH ^CMe, cinchomeronio acid

N<^^2P^°»^^^0.C02H, and formic acid. It

is very poisonous, a sub-cutaneous injection of

1 g. paralysing the nerve centres. HI reduces

it to the hydride OsHijN, and, at 250°, forms a
brown oil CgHj^NI,. Sodium in alcohol reduces

it to the hexahydride OgH^N (175°-180°).

Salts.—B'HCl. White deliquescent tables.

—B'jHjPtCls. S. 2-1 at 60° (Eichard, Bl. [2] 32,

488). Orange-red powder, converted by boiling

water into B'jPtOl,, a yellow crystalline powder.
— B'HAuOl^. — B'AClaSAuCl,.— B'^HaHgCl^.
Minute white needles, si. sol. water, insol. alco-

hol.

Methyl-ethyl-pyridine N^^^.^^^^^CH.

Aldehyde collidine. (176°). S.G. |
-'9389 (D.).

Ocawrrence.—^As acetate in fusel oil (Kramer
a. Pinner, B. 3, 77).

Formation.—1. By heating ethyUdene chlor-

ide with alcoholic or aqueous ammonia for 12

hours at 160° (Kramer, Z. [2] 6,568; B. 3, 202;
Diirkopf, B. 18, 920). Ethylidene bromide may
be used instead of the chloride, the temperature

employed being then 125°-140° (Tavildarofl, A.

176, 12).—2. By heating an alcoholic solution of

aldehyde-ammonia at 120° (Baeyer a. Ador, A.
IBS, 297). ' Para '-collidine, piooUne, and lutidine

are also formed in this reaction (Vohl, J. 1870,

B07).—3. By distilling aldol-ammonia (alde-

hydine) (Wurtz, Bl. [2] 31, 433). -4. By heating

glycol with ammonium chloride for 8 hours at

185° ; the yield being from 15 to 20 p.o. of the

theoretical quantity (Hofmann, B. 17, 1905).—5.

By heating ethylene chloride vrith ethylamine at

190° (Hofmann, B. 17, 1907).—6. By heating

paraldehyde with acetamide and Ffi^ at 160°

(Hesekiel, B. 18, 3091).—7. By heating aldehyde-

ammonia with paraldehyde at 220° (Ladenburg

a. Diirkopf, A. 247, 42).

Properties.—Oil, with aromatic odour, insol.

water and dilute acids, v. sol. alcohol and ether.

Fumes with HCl. Oxidised by KMnO, to methyl-

pyridine carboxylio acid N^n-g./j/QQ^)^'^^

andisocinchomeronio acidN^njj. rj/fjo h1^^^
(Diirkopf a. Schlaugk, B. 21, 294; cf. Wischne-
gradsky, B. 12, 1506). Bromine forms an oily

compound. Fuming HIAq and amorphous
phosphorus at 140° yield brownish-blue prisma
of CgHnNIj or CsHijNIa (Ladenburg, B. 14, 232).
Sodium, acting on its alcoholic solution, forms a
hexahydride. Heated for some days at 100° with
glycolio chlorhydrin and a little water it forma
oxethyl-aldehydine, of which the platino-

ohloride, (CsH„N(02H.,0H)Cl)2Pt01j, forma
orange crystals (from dilute alcohol). It may be
decomposed by H2S ; the hydrochloride produced
would not crystallise, but it is converted by Ag^O
into a caustic base (Wurtz, Pr. 33, 448).

Salts.—B'jHjPtClj. [180°]. Very unstable
trimetrio crystals.—B'HAuCI,, [72°]. Yellow
needles, v. sol. water (Hesekiel, cf, Herzig, M. 2,

404).-B'C5Hj(NOi,)3OH. [157^. Greenish-
yellow four-sided tables.

Ethylo-iodide B'Etl. Trimetrio tables,

V. sol. water and alcohol. Yields (B'EtC^jPtOl,
crystallising in needles or prisms.

Methyl-ethyl-pyridino N-^^^j^;q^OH.
(161°). S.G. 2 -9361, Formed by heating (o).

methyl-pyridine (o-picoline) with EtI at 280°-
300° (Ladenburg a. Schultz, A. 247, 46 ; B. 20,

2720). Liquid, almost insol. water, but takea
up water from the air. Very volatile with steam.
Oxidised by KMnO^ to pyridine dicarboxylio

acid N<c|co"h)!cH^^^ ^226°]. Sodium re-

duces it, in alcoholic solution, to a hexahydride.
Salts.—B'jH^PtCls. [174°]. Triclinic tables,

si. sol. cold, V. sol. hot, water, insol. alcohol.

—

B'HAuCli. [110°]. Yellow needles, si. aol.

water, v. sol. ether-alcohol.

methyl-ethyl-pyridine

(178°). S.G. 2-9353;

N<gH:C^OE*-
9218. Formed by

heating (a)-methyl-pyridine vrith EtI at 280°-
300°, and separated from the preceding by frac-

tional distillation (Schultz, B. 20, 2720 ; Laden-
burg, 4. 247, 46). Colourless hygroscopic liquid,

with unpleasant odour, si. sol. water. Oxidised
by KMnOj to pyridine dicarboxylio acid
j^^CgO.,H).C]E^Q QQ^ Sodium, added to

its alcoholic solution, reduces it to the corre-

sponding hexahydride.
Salts.—B',H,PtCle. [190°]. Beddish-yellow

plates, si. sol. cold, v. sol. hot, water, insol. alco-

hol.—B'HAuCl,. [90°]. Yellow needles, si. sol.

cold, m. sol. hot, water, v. e. sol. alcohol.

—

The phosphomolybdate and bismath-
iodide are amorphous, the cadmium iodide
and periodide are oily.

ParacollidineCsH„N. (220°-230°). Formed,
together with the collidine boiling at 176°, by
heating aldehyde-ammonia (Baeyer a. Ador, A,
155, 307). Liquid, with pungent aromatic odour.
Its salts crystallise with difficulty. Its ethylo-
iodide is syrupy. The platinochloride is amor*
phons.

X2
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Isomerlde of collidine.—Obtained by tlie

putrefaction at 40° of pancreas (200 g.) mixed
with gelatin (600 g.) and water (10,000 g.). After

6 days the liquid is distilled, first with HjSO,
and afterwards with baryta. The alkaline dis-

tillate is neutralised by HOI, evaporated to dry-

ness, and extracted with alcohol. The hydro-
chloride of the base crystallises from alcohol in
trimetric needles. The free base is got by adding
NaOH to the hydrochloride and shaking with
ether (Nencki, J. pr^ [2] 26, 49).—(B',HCl)2PtCl,.
Flat needles. Gives off an odour of xylene when
distilled. The base is not identical with coUi-
dine (from NHj and ethylidene chloride), for it

differs in odour, in the crystalline form of the
platino-ohloride, and in being more soluble in
water.

Isomeiide of eollldine OaH„N. (202°). S.G.
S -987). Occurs in the flesh of putrid cuttle-fish
(Oeohsner de Coninck, O. E. 106, 858, 1604).
Mobile liquid, v. sol. water, alcohol, and ether.
Absorbs moisture from the air, beconmig brown.—B'HCl. Deliquescent radiating masses. —
B'jHjPtClj. Deep-yeUow crystals, almost iasol.

cold water. Decomposed by hot water, with for-

mation of B'^PtCl,, a pale-brown powder.

—

B'jHjHgClj. Small white needles.—B'^HjEgsOls.
Long yellowish needles.

Methylo -iodide B'Mel. Slender needles.

Isomeride of collidine v. Tei-methtl-ptb-
IDINB.

Dl-methyl-ethyl-pyridine CjHuN. TPomoZ-
me. (199° cor.) (D. .a. &.). S.G. g -9419

;

V -9289 (D. a. S.).

Formation.— 1. By heating propionic alde-

hyde-ammonia (Waage, ilf. 4, 718).—2. By heat-
ing methyl-ethyl-acrolein-ammonia (Hoppe, if.

9, 643).—3. By heating propionic aldehyde with
acetamide and PjOj (Hesekiel, B. 18, 3097).—
4. By heating propionic aldehyde-ammonia with
paraldehyde in sealed tubes for 10 hours at 210°

(Diirkopf a. Sohlaugk, B. 21, 832).—5. By heat-

ing propionic aldehyde-ammonia (4 g.) with pro-

pionic aldehyde (6-5 g.) for 6 hours at 210°

(Diirkopf a. Gottsch, B. 23, 685).

Properties.—Colourless oU, not turned brown
by light and air, with faint and not unpleasant
smell. M. sol. cold water, b1. sol. hot water, v,

sol. alcohol and ether. KMnOj oxidises it

to methyl-pyridine dioarboxylio acid [225°] and
pyridine tricarboxylic acid [318°].

Salts.—B'aHjiPtClj. [189°]. Large mono-
cUnio crystals, si. sol. cold water.—B'HAuClj.
[82°]. Glittering lemon-yellow spangles, si. sol.

cold water. Not hygroscopic. — B'HHgjOl,.
[119°]. Long pointed needles, almost insol.

oold water.--B'0,H2(N02)30H. [152°]. Yellow

Di-methyl-ethyl-pyridine 0„H,sN. (217°).

Formed, together with the preceding, by heating
propionic aldehyde-ammonia with propionic
aldehyde at 200° (Diirkopf a. Gottsch, B. 23,

692). Colourless liquid, not affected by air and
light. Has a faint odour of nicotine. V. sol.

alcohol and ether, si. sol. water. Yields a di-

methyl-pyridine carboxylio acid on oxidation.
Salts.—B'jHjPtCls. [above 270°]. Yellowish-

red needles, si. sol. water.—B'HAuOl,. [140°].
Blender lemon-yeUow needles, si. sol. water
containing HCl.—B'HHgClj. [169°]. Long

glittering spangles or well-formed monoelinia
crystals, si. sol. cold water.

Di-methyl-ethyl-pyridine C(|H,sN i.e.

N<CMe;c^CEt. (187°). S.G. i* -916. S.

1'3 at 0°. Obtained by the action of propionic
aldehyde and ammonia on acetoacetio ether
(Jaeckle, A. 246, 45). Formed also by heating
to redness a mixture of potassium di-methyl-
ethyl-pyridine dicarboxylate (1 mol.) with Ume
(2 mols.) (Engelmann, A. 231, 44). Liquid, more
soluble m cold than in hot water. Its solution
has a very bitter taste. KMnO, oxidises it to
methyl-ethyl-pyridine carboxylio acid and
uvitonic acid.

Salts—B'jH^tCl.. [211°]. Crystalline

pp., V. sol. hot water and alcohol.—B'jH^CrjO,.
Crystalline pp.—Pi crate. [120°]. Needles.

METHYL-ETHYL-PYEIDIHE DIHYDEIDE
CjHisN. (p)-Di-hydro-colUdine. (200°-205°).
Formed by heating ()3)-collidine with EL^q and
red phosphorus at 140° (Oeohsner de Coninck,
Bl. [2] 42, 116).

methyl-ethyl-pyridine hexahydride CsHuN.
(c. 177°). Formed by adding sodium to an al-

coholic solution of (;3)-coUidine (Oechsner de
Coninck, Bl [2] 42, 116).

Methyl-ethyl-pyridine hezahydride C,H„N

i.e. TSS<^^^^^^^yCK^. CopelUdme. (164°).

S.G. a •8653;'''" -8546. Formed from the col-

lidine derived from aldehyde, by reduction in

alcoholic solution with sodium (Durkopf, B. 18,

920 ; Ladenburg, A. 247, 90). Colourless alka-

line liquid, si. sol. water. Its physiological
action resembles that of coniine, but is weaker.

Salts.—B'HCl. [171°]. Colourless needles,

v. sol. water.—B'HBr. [165°]. Tufts of needles.

—B'HAuClj. [104°]. Dimetrio prisms, V. sol. hot
water.—B'JajPtClj. [147°]. Long yellow needles,

V. e. sol. water.

Acetyl derivative CbH„NAc. (254°).

S.G. s -9787 ; ^i
-966.

Uethyl-ethyl-pyridine hexahydride

S.G. s

8550 ;
22 -8410. Formed by reducing the cor-

responding methyl-ethyl-pyridine in alcoholic

solution with sodium, the product being purified

by means of its oily nitrosamine (Schultz, B. 20,

2723 ; Ladenburg, A. 247, 95). Colourless alka-

line liquid, smelling strongly like ammonia and
like piperidine, si. sol. water.

Salt s.—^B'HOl. Needles, v. e. sol. water and

alcohol.—B'HBr. Needles.
Methyl-ethyl-pyridine hexahydride

NH<^g^®-^^»>CHBt. CopelUdine. (155°-

160°). S.G. 2 -8515 ; 22 -8389. Obtained by

reducing the corresponding methyl-ethyl-pyri-

dine in alcoholic solution with sodium, the

product being purified by means of the nitros-

amine (Ladenburg a. Schultz, B. 20, 2723 ; A.

247, 96). Colourless, strongly alkaline liquid.

—B'HCl. [c. 213°]. White needles, v. e. sol.

water and alcohol.

y-Methyl-ethyl-pyridine hexahy&ide
^CHEt.CH,-

S.G.NMe<^gfr^g^OH, (c. 149°).

8495. Formed by the action of Mel on the

corresponding ethyl-pyridine hexahydride dig-
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tolved in MeOH, the product being distilled

with strong aqueous NaOH (Ladenburg,
A. 247, 71). Liquid, smelling like y-methyl-
pyridine hezahydride; si. sol. water. Its

hydrochloride crystallises in small needles.

Si-methyl-ethyl-pyridine hexahydride

Ci^ijN. ParpevoUne. (177°). S.G. a -8628;

^ -8542 ; «," -8474. Formed at the same time
as di-metnyl-ethyl-pyridine (199°), when pro-

pionic aldehyde-ammonia and propionic alde-

hyde are heated together at 200°. Formed also

by reducing the same di-methyl-ethyl-pyridine

by adding sodium to its alcoholic solution

(Durkopf a. Gottsch, B. 23, 690). Very mobile
colourless liquid, with penetrating odour like

rotten hay, y. sol. ether and alcohol, si. sol.

water. Strongly alkaline in reaction. —
B'ACdl,. [120°-130°]. White sparingly

soluble needles (from hot water).—The hydro-
chloride and hydroiodide are hygroscopic.

Chlorides of gold and of platinum give no pp. in

dilute solution, and oily pps. in concentrated

solutions. Picric acid acts in like manner.

Si-methyl-ethyl-pyridine hexahydride

C^„N i.e. NMe<gg^^cS>C^^- ''-^«%2-

copellidine. (165°). V.D. (H = l) 139-5 (obs.).

S.G. s -8519 ; if -844. Formed from methyl-
ethyl-pyridine hexahydride (164°) and Mel in

the cold (Ladenburg a. Durkopf, B. 18, 925 ; A.

247, 90). Strongly alkaline colourless oil, si.

sol. water.—B'HBr [151°]. White needles.—
Picrate [162°]. Yellow needles. •

Methylo-iodide B'MeL [268°]. Long
white needles, m. sol. water ; v. sol. alcohol, ppd.

by ether from alcoholic solution. With moist

AgjO it yields a methylo-hydroxide which is

spUt up on distillation into water andtri-methyl-
ethyl-pyridine.

Methylo-chloride B'MeCl. Formed from
theiodidebyshaMngwithAgOL—(B'MeCl)jPtCl,.
Yellow ootahedra.— (B'MeOl)jHgClj. [108°].

Long white needles.

Si-methyl-ethyl-pyridine hexahydride

0,H„Ni.e.NH<^g^^;g^CHEt. Pcwpewl-

ime. Ethyl-VwpeUdine. (167°) at 725 mm.
Formed by reducing di-methyl-ethyl-pyridine

(187°) in alcoholic solution with sodium (Jaeckle,

A. 246, 45). Liquid. Gives, in a dilute alco-

holic solution, dark-brown pps. with silver or

merourous nitrate.—B'jjHjPtCl,. Orange prisms.

—^B'jH2CrijO,. Long prisms.

Tri-methyl-ethyl-pyridine hexahydride

C,oHj,N i.e. OBHisMeNMe. Di-methyl-colUdme
hexahydride. Di-metJiyl-eopelUdine. (I72°).

S.G. *i=
-7816. Formed by distillation of the

methylo-hydroxide of v-methyl-copellidine (di-

methyl-ethyl-pyridine hexahydride) (165°)

(Diirkopf, B. 18, 927; Ladenburg, A. 247,

94). Colourless alkaline liquid, si. sol. water.

Smells like trimethylamine.—^B'SAuOl^. Yellow

needles or glistening plates.—B'jBytCle. [93°].

Silky yellow needles.

mCBTHYl-ETHYL-PYEIBINE CAEBOXYLIC

ACIB 0^„N0, i.e. N<^[o^fh^^^-
Formed by oxidising the corresponding di-

methyl-ethyl-pyridine with KMnO« (Altar, A.

328, 189) r-(HA')8HiPtClo. [195°]. Bed prisms.

Si-methyl-ethyl-pyridine dicarboxylic acid

C.,H.3N0,^.e. N<^^|:OgOg>CEt. Farvol-

me dicwrhoxyUa acid. [290°]. Obtained by
saponifying its ether with aloohohc potash
(Engelmann, A. 231, 40). Thick prisms, m. sol.

cold water and alcohol ; decomposed on fusion.

On distillation with lime it yields di-methyl-
ethyl-pyridine.—BaA"3aq. Plates, v. e. sol.

water.—(H2A")5iHCl aq. Prisms.
Ethyl ether 'Ei.^". (305°_308°). Formed

by passing nitrous acid gas into an alcoholio

solution of the dihydride. Thick liquid.

—

(EtjA'OjHjPtClB. [139°]. Long prisms (from
alcohol).

SI-METHYI-ETHYI-PYBIDINE BIHY-
BRIDE BICABBOXYIIC ETHER G^^S^O^ i.e.

^^<CMe:C(C0'Et)>^^^*- Bydroparnoline

dicarboxylic ether. [110°]. Formed by boiling

acetoacetio ether (45 g.) with propionic aldehyde
(10 g.) and alcoholio ammonia (Engehnann, A.
231, ,38). Prisms (from alcohol) ; v. e. sol. hot
alcohol, ether, chloroform, and benzene.

METHYL-ETHYL-PYEIMIBINE C,H,„N, i.e.

cEt<^;^^>cH. (160°). Formed by redu-

cing oxy-methyl-ethyl-pyrimidine with zinc-dust

(Pinner, B. 22, 1619). Prisms.

(Py. 2:3)-METHyL-ETHYI-ftTJIN0LIirE
.CH:CMe

CijHijN i.e. C„H/ | [56°]. (268° at 710
\ N:CEt

mm.). Formed by the action of propionic alde-

hyde and HOI upon aniline (Doebner a. Miller,

B. 17, 1714). Large monoolinic prisms. V. sol.

alcohol, ether, and benzene, si. sol. water. On
oxidation with CrO, and HjSOj it yields {Py. 2)-

methy] <iuinoline-(JPy. 3)-oarboxylic acid.

Salts.—B'jH^CljPtCli: fine yellow needles.

—Picrate B'Cs'B^(NO.,)fiU : yellow crystals.—
B'2H2Cr20, : small yellowish-brown prisms.

Methylo-iodide B'Mel: [196°]; yellow
needles, insol. ether.

(B. 2)-Methyl-(Py. 3)-BthyI-quinoline

CH:OH
CeH3(OHs).

/^
Efhyl-toVuguinoline.\ N:C(OA)

[60°]. (270° at 718 mm.). Formed by heating
its (Py. 2)-carboxylio acid (Harz, B. 18, 3395).
White needles. V. sol. ether or petroleum-
ether. Yields on oxidation ethyl-quinoline

carboxylic acid (Daniel, B. 23, 2267).

Salts.—^B'HClx : small white ooncentrio

crystals.—^E'ECNOa" : fine white needles. —
B'aHjSO," : colourless crystals.—B'jHaCljPtOlj

:

fine orange needles, sol. hot water, sparingly

inoold.—B'C„H2(N02)30H: [244°]; verysparingly

soluble yellow microscopic crystals.

(B. i-Py. 2)-Bi-methyl-(P2/. 3)-ethyl-qiiinol-

/CH:C(CH3)
ine CjHs(CHs)< I . [44°]. (280° at

\ N:<l3(CA)
717 mm.). Formed by the action of propionio
aldehyde and HCl upon o-toluidine (Harz, B. 18,

3400). Large colourless monoclinio crystals.

It is reduced by tin and HCl to a tetra-hydride,

which is a yellowish oU of boiUng-point 275° at

724 mm. Yields methyl-ethyl-quinoline (B. 4)-

carboxyUc acid on oxidation.

Salts.—B'HCl" : easily soluble fine colour-
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less needles.— B'HI" : very long colourless

needles, v. sol. hot water, very sparingly in cold.

—B'sHjOl^PtCljilargeplates.—B'C„Hj(NOj)sOH:
[187°] ; nearly insoluble yellow needles.

Methylo-iodideB'MelZaq^: white needles.

Gives (B'MeCl)2PtCl4 : small glistening orange-

red needles.

(B. lorS Py. 2)-Di-metliyl-

/0H:C(CH3]
y. 3)-ethyl-

quinoline C5Hs(CH3)'\ . [41°].

N:C(OA)
292° at 720 mm.). Formed by the action of pro-

pionic aldehyde and HCl upon m-toluidine
(Harz, B. 18, 3397). Colourless trimetric hexa-
gonal plates. It is reduced by tin and HOI to a
tetrahydride, which is a colourless oil of boiling-

point 282°-285° at 720 mm.
Salts.—B'HOl" : easily soluble colourless

prisms.—^B'HI" : long colourless needles, soluble

in hot water, very sparingly soluble in cold.

—

B'jHjCljPtClj 2aq : orange plates or fine needles,

si. sol. cold water.--B'OBH2(NOj)30H: [220°];

yellow needles, sol. hot alcohol, nearly insol.

water.

Methylo-iodide B'Mel aq : yellow needles,

V. sol. hot water
;
gives (B'MeCl)jPt01, : small

glistening orange-red crystals.

(B. 2-Py. 2)-Di-metliyl-(Pj^. 3)-ethyl-qninol.

^CH:0(CH3)
ine OeH3(CH3)\ [54°]. (288° at

N:C(CjH,

720 mm.). Prepared by adding propionic alde-

hyde (60 g.) to a cooled mixture of ^-toluidine

(50 g.) and strong HCl (90 g.), finally heating for

a short time on the water-bath. White trime-

tric crystals. Sparingly volatile with steam. V.
soL alcohol, ether, and benzene, insol. water.

It is reduced by tin and HCl to a tetra-hydride

(286°). It combines with bromine, forming a
dibromide, which crystallises in yellow needles

[91°]. By CrOa and dilute H^SO^ it is oxidised

to {B. 2)-methyl-(Py. 3)-ethyl-quinoline {Py. 2)-

carboxylic acid.

Salts.—B'HCl: syrup, which slowly crys-

tallises.—B'HBr : easily soluble white silky

needles.—B'HI : long colourless needles, v.

sol. hot water, sparingly in cold.—B'^H^Cr^O,

:

sparingly solubleredneedles.—B'^HjCljPtCli2aq

:

orange-red needles. [208°] (Jungmann, B. 23,

2273).—B'03H,(N0j),0H : [177°]; small yellow
needles.

Methylo-iodide B'Mel aq : [218°] ; mono-
clinic yellow crystals.

Methylo-ohloride B'MeCl, colourless

soluble needles.—(B'MeCl)J'tCl,.
Ethylo-iodide B'Etl^aq : [114°]; small

yellow crystals.—(B'EtC^^PtCl, aq : glistening

crystals (Harz, B. 18, 3384).

References.—Amido-, Di-b«omo-, Nitjso-, and
OXY-MZIHYIi-EIHTIi-QnillOLINES.

(B. 2,4 Py. 2)-5fti-methyl-(Py. 8)-ethyl-

qninoline C.H,(CH3)j<;''^:g^^^ [62°]. (291°).

Formed from (l,3,4)-xylidine, propionic aldehyde
and HCl (Waldbott, B. 23, 2270). Triclinio tables

(from alcohol)
; gives on oxidation (B. 2, Py. 3)-

di-methyl -(Py. 3)-ethyl-quinoline-(J5. 4)-carb-

oxylic acid [183°].—B'^PtOlj.—B'HCl 3aq.—
BHjSO,. Monoclinio crystals.—B'HjCrjO,.—
B'ENO,. Monoclinio crystals (from alcohol-

ether). — B'C^j(N0j)30H. [183»]. Yellow
needles.

Methylo-iodideWyLA. Needles.

(Py. 2,4)-lIethyl-ethyl-quiiioline dihydride

C,H,<^^;^^®. (255°). Formed by heating

methyl-ethyl-indole with MeOH and Mel for 15
hours at 120° (Fischer a. Steche, A. 242, 363).

Oil, forming ve^ soluble salts.

Py. (2,3)-IIetIiyl-ethyl-qninoline tetrahydride

/OH».CHMe
C,jH„N i.e. C.H.< '

|
. (262° at 720

\NH.CHBt
mm.). Formed by reduction of (Py. 2:3)-methyl.

ethyl-quinoline with tin and HCl (Dcebner a.

Miller, B. 17, 1716). Colourless liquid. FcjOl,

gives a red colouration.—^B'HCl : sparingly soluble

colourless concentric needles.

(Py. 3,4) - methyl - ethyl - qoinoline tetia<

<CHj.CH2
I

NEt.CHMe
(256°). Obtained by reducing (Py. 3)-methyl-

quinoline ethylo-iodide with tin and hydrochloric

acid (MoUer, A. 242, 321). Colourless liquid.—
B'^HjPtCl,. Bed granular crystals, decomposed
by boiling water.

Methylo-iodide B'Mel. [187°]. Not
acted on by KOHAq.

(Py. 2,3,4) - Dl - methyl - ethyl - qninoline di-

/CH=^CMe
hydride C,3H„N ».e. C^/

\

\NEt—CHMe
f256° i.V.). Formed by heating methyl ketole

(methyl-indole) with ethyl alcohol and ethyl

iodide for 15 hours at 100° (B. Fischer a. Steche,

A. 242, 3G0 ; B. 20, 2200). OH. The salts are

V. sol. water.

Methylo-iodide B'Mel. [189°]. Colour-
less crystals ; sol. water and alcohol.

Si - methyl- ethyl - quinoline dihydride

C,sH„N. (265° i.V.) at 750 mm. Formed by
heating methyl - ethyl - ketole (methyl - ethyl-

indole) (1 pt.) with Mel (2 pts.) and MeOH(lpt.)
at 120° (F. a. S.).

(B.4; Py. 2)-Di-methyl-(P3/.3)-ethyl.qmnol.

.CHj.CHMe
ine tetrahydride CjHjMe^ I . (275°)

\NH.OHBt
at 724 mm. Obtained by reducing the corre-

sponding di-methyl-ethyl-quinoline with tin and
HCl (Harz, B. 18, 3400). Yellowish oil; sparingly

volatile with steam.

(£.3? Py. 2)-Di-methyl.(Py.3)-ethyl-qniiiol-

<CH2.CHMe
I

. (0.284°)

NH.CHEt
at 720 mm. Obtained by reducing the corre-

sponding di-methyl-ethyl-quinoline with tin and
HCl (Harz). Oil.

(B.2 ; Py. 2)-Di-methyl-(Py.3)-ethylqninoline

/CH,.OH(OH,)
tetrahydride CjH3(CH3)/ I .(286°

^NH.0H(G2H5)

at 720 mm.). Formed by reduction of ^-methyl-
ethyl-quinoline with tin and HCl (Harz, B. 18,

3387). Colourless refractive fluid.

Salts.—B'HCl: colourless needles; si. sol.

cold water.—B'sHjCljPtCl, 2aq : brown plates.

Nitrosamiru C,3H|8N(NO) ; crystalline

Bolid; Bparingly volatile with steam.
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(B. 2-Py. 2:4)-Tri.niethyl.(P2^. 3)-etliyl-qiiin-

/OH, — CH{0H3)
oUnetetrahyclrideC8H3(OBy< I

\n(CH,).CH(C2H5)
(276°-280° at 720 mm.). Oil. Formed by
heating {B. 2 - Py. 2) - di-methyl - {Py. 3) - ethyl -

qainolme tetrahydride with methyl iodide.

—

B'sHjOyPtOl, 2aq: needles (Harz, B. 18, 3388).
• (B. 2,4; Py. 2)-Tri-methyl-(P^. 3)-ethyl.
qninoline tetrahydride C„H2,N. (288°). JFormed
by reducing the corresponding tri-methyl-ethyl-
qninoline (Waldbott, B. 23, 2272). Oil.

—

B'0»Hj(N02)30H [U6°].
(B. 2) -METHTL - IPy. 3) - ETHYL - ftUIlTOI -

IN£ CABBOXYLIC ACID
.CH:0{002H)

O.Hi(CH,)<
I

. [U3°]. Formed by
\N : C(CA)

oxidation of (J5. 2-Py. 2)-di-methyl-(Py. 3)-ethyl-

quinoline with CrO, and dilute H^SO, (Harz, B.
18, 3392 ; Daniel, B. 23, 2266). TrioUnic needles,

prisms, or plates (containing aq). Sol. water
and alcohol. Yields on distillation methyl-
etltyl-quinoline [60°].

Salts.—A'NaSaq : easily soluble glistening

crystals.—A'Ag: granular powder.—A'jBa^aq:
soluble needles.—A'2Gu:microcrystallinebluepp.

Ethyl ether EtA'aiaq. [170°-190°]. De-
composed on fusion (Harz, B. 18, 3394).

Methyl- ethyl -qninoline {B. 4)-carbozylic

.CH:CMe
acid C02H.0A<

/"
[216°]. Formed by

\ N:CEt
oxidation of (B. 4, Py. 2)-Di-methyl-(P2/. 3)-

ethyl-quinoline (Miller a. Daniel, B. 23, 2266).

Insol. water, si. sol. cold alcohol. Gives on dis-

tillationmethyl-ethyl-quinoline[56°].—BaA'^^aq.
(B. 2 ; Py. 2)-Di xpetb.yl-(Py. 3)-ethyI-qTiin-

oline (B. 4)-carboxylic acid C^HisNOj i.e.

CMe:CH O.CH:CMe „„„„ -n^^^^ ,,„
6H.C(CO^).6.N:CEf ^183°]. Formed by

oxidismg (B. 2,4; Py. 2)-tri-methyl-(Pj/. 3)-ethyl-

quinoUne by CrO, and H2SO4 (Jungmann, B. 23,

2273). Needles (from alcohol), v. e. sol. alcohol

and water, si. sol. benzene. On dry distillation

it gives COj and {B. 2 ; Py. 2)-di-methyl-(Py. 3)-

ethyl-quinoUne (254°).

{B. 2)-METHYI-{Py.3)-ETHYI-ftTIIN0LINE
CABBOXYLIC ALBEHYOE C,sH„NO i.e.

.CH:C.CHO
C^,Me<

I
. [67°]. (above 300°).

^N : CBt
Formed, in small quantity, in the preparation of

the preceding acid (Harz, B. 18, 3397). Large
trimetrio prisms (from ether), not very volatile

with steam. Beduces ammoniacal AgNOj. AgjO
oxidises it to the corresponding acid (Daniel, B.
23, 2267).

(B. 2 -Py. 2) -DI -METHYL - {Py. 3) -ETHYL-
QTTINOLINE STTLFHONIC ACID C,3H,4N(S03H).
[above 290°]. Formed by heating di-methyl-

ethyl-quinoline with fuming sulphuric acid (20

P.O. SOs) (Harz, B. 18, 3389). White silky

icales or thick trimetric crystals. Easily soluble

in hot water, sparingly in cold; insol. strong

alcohol.

Salts.—A'jBaaq: easily soluble white

needles.—A^HjPb 6aq : easily soluble needles.

METHYL-TBI-ETHYL-BESOECIN
0,MoEt.(OH)2. [144°]. Obtained by heating with

HOI its mono-ethyl derivative CeMeBt,(OH)(OEt)

which is formed, together with the di-ethyl ether

of oroin, by treating orcin with EtI and KOH
(Herzig a. Zeisel, M. 11, 318). Needles, insol.

water, v. sol. ether. Neutralises only 1 mol.

NaOH.
Acetyl derivative CeMeEt8(0Ac)(0H),

[c. 73°]. Monoclinio needles.
METHYL TBI-ETHYL SILICATE O^ijSiO,

i.e. MeEtjSiO,. (156°). S.G. a -989. Formed
from MeO.SiClj by the action of EtOH (Priedel

a. Crafts, A. Ch. [4] 9, 32).
Di-methyl di-ethyl silicate MejEt^SiOi.

(143°_146°). V.D. 6-18 (oalo. 6-23). S.G. fi 1-004.

Formed from MeOH and Et^SiO,. Formed also

by the action of EtOH on (MeO)jSiOl2. Liquid.
Tri-methyl ethyl silicate MejEtSiO,. (134°).

S.G. 2 1-023. Formed from (MeO),SiCl and
EtOH.

METHYL-ETHYL-STIBOHniM SALTS v.As-
TIMONT, vol. i. p. 294.

METHYL-ETHYL-STTCCINIC ACID
C,HiA*-e. CO2H.CHEt.CHMe.COjH. [168'5°].

Formed by the action of H^SO^ on pentane
tricarboxylic ether (Bisohoff a. Walden, B. 22,

1817). It is accompanied by the isomerio
' meso ' acid [88°] (BischofE a. Mintz, B. 23, 647).

The same acid [160°] appears to be formed
in small quantities in the saponification of

CH3.CO.0Me(COjEt).CHEt.COjEt with HOJ
(Young, C. J. 43, 180). White crystals.

Di-methyl-ethyl-succinic acid CgHuOi i.e.

COjH.CHEt.CMej.CO2H. Formed by the action

of H2SO4 on the product of the action of a-bromo-
isobutyrio ether on sodium ethyl-malonic ether

(Bisohoff a. Mintz, B. 23, 651). It occurs in two
varieties, one melting at 63° the other at 105°-

DI-METHYL-DI-ETHYL-SXTLFHAMIDE

C3H„NjS0ji.e.0jS<^^^«^ Formed(229°).

by the action of di-ethyl-amine on di-methyl-
amido-sulphonic chloride, or of di-methyl-amina
on di-ethyl-amido-sulphonic chloride (Behrend,
B. 15, 1610 ; A. 222, 125, 136). Volatile with
steam. Heavy oil. Insol. water, sol. alcohol,

ether, and benzene.
METHYL ETHYL SULPHIDE CjHjS i.e.

Me.S.Et. (67° i.V.). S.G. 22 -837. V.D. 2-61

(oalc. 2-63). Formed by distilling an alcoholic

solution of NaSEt with Mel (Kriiger, J.pr. [2]

14, 193 ; Claesson, J. pr. [2] 15, 174 ; B. 20,

8413). Occurs also among the products obtained

by heating di-thio-phosphorio ether Et3P0jS2
with MeOH at 150° (Oarius, A. 119, 313 ; 120,

61). Liquid, with unpleasant odour. Yields

ethane sulphonio acid on oxidation with HNO,.
—EtSMeHgClj! laminea (C.).— (EtSMe)jHgI,.

Yellow crystalline powder.
Methylo-iodide EtSMejI v. Di-methyIi-

suLPHiDB eth/ylo.iodide.

Ethylo-iodide EtjSMel v. Methylo-com-
pounds of Dl-ETHYL-SULPHIDE, vol. ii. p. 516.

METHYL - ETHYL - STILPHONAMIDE v.

MeTHZL-BTHTIi-SULPHAMIDE .

METHYL ETHYL SULPHONE OaHsSOj t.«,

MeEtSOj. [36°]. Formed by oxidising MeSEt
with KMnO, (Beckmann, J. pr. [2] 17, 455).

Formed also by heating CiH5.SO-j.CHj.CO2H to
190° (Otto, B. 21, 993). White needles (from
ether). V. sol. water, alcohol, benzene, chloro-
form, and strong acids. SI. sol. OSj and ether,

Not affected by reducing agents.
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METHYL ETHYL STTLFHONE CABBOXY-
lie ACID OiHBSO.i-e. Et.SOj.Caj.COjH. Ethyl-
sulphono-acetto acid. Obtained by saponifying

its ether mth cold cone. EOHAq. Formed also

by oxidising the barium salt of the ethyl deriva-

tive of thioglycoUic acid vrith KMnOj (Claesson,

Bl. [2] 23, 447). Thick colourless syrup. At
190° it splits up into COj and methyl ethyl

sulphoue [36°]. Bromine added to its aqueous
solution gives a di-bromo-methyl-ethyl-sulphone.
Zinc and ECl reduce it to ethyl mercaptan.

Salts.—NaA'. Pearly plates, v. si. sol. hot
alcohol, v. Bol. water.—KA'. Small tables (from
alcohol).—BaA'j. Nodules.—CuA'j 2aq. Broad
tables.

Ethyl ether EtA'. Formed by the action

of chloro-aoetio ether on sodium ethane-sulphin-

ate (Claesson, J. ^r. [2] 15, 223 ; Otto, B. 21,

993). Oil.

UETHYL-ETHYL-THIAZOLE

<CH!cMeM- (1^^° °°^-^- ^o™ed by the

action of thiopropionamide on chloro-acetone in

alcoholic solution (Hubacher, A. 259, 230).

Liquid, smelling like pyridine, miscible with
alcohol, insol. hot water, si. sol. cold water.

—

B'jH^PtCl^. [177°].

KETHYL ETHYL SITHIOCABEONATE v.

Ethyl thiooaebonates, vol. ii. p. 521.

METHYL-ETHYL-THIO-TiaEA CjHioNjS i.e.

NHMe.GS.NHBt. [54°]. Formed by addition

of methylamine to ethyl thio-carbimide (Hof-

mann, B. 1, 27 ; Z. 1868, 655). Fine crystals,

sol. water, alcohol, and HOlAq.
UethyI-di-ethyl-thio-i|'-iirea CgHjjKjS i.e.

NHEt.C(SMe):NEt. Formed from di-ethyl-thio-

urea and Mel (Noah, B. 23, 2196). Oil. With
alcoholicNH3 at 100° it yields di-ethyl-guanidine

and MeSH.—B'HI.—B'0,H2(N02)30H. [116°].

—B'jHjPtCla : laminffi.

METHYL-ETHYL-TOLUQUIHOLINE v. Di-

MEIHYIi-ETHyL-QTIINOIilNE.

METHYL-ETHYL-UBEA C,H,„Nj0 i.e.

NHMe.CO.NHBt. [53°]. (267°) (Wurtz, Bip.
cUm. pure, 4, 199). [92°-112°] (Sehreiner).

Formed from methylamine and cyanic ether

(Wnrtz). When methylamine acts on ethyl-

carbamic ether there is formed a methyl-ethyl-

nrea which melts at 105° and solidifies again at

101°. When, on the other hand, ethylamine

acts on methyl-carbamio ether the methyl-ethyl-

urea which is produced melts at 75° and solidi-

fies again at 72° (Sehreiner, J. pr. [2] 22, 360).

After frequent meltings and soUdifyings, both
these forms begin to melt at 92° and end at

112°.

METHYL-EUGETIC ACID i). Methyl derwa-

tive of EvoEiic acid.

METHYL-ISO-EEEULIC ACID «. Iso-JFbeulio

ACID and the dimethyl derivative of OAirEic

ACID, vol. i. p. 659.

METHYL. rLAVOLINIUM HYDEATE v.

methyh-hydrate of (Py. 3:1)-Phenyi.-iiethyl-

QuiNOLiNE (flavoline).

METHYL-FLUOBESCEIir v. so-called ' h(mo-

fi/aoresc^in' vol. ii. p. 558.

METHYL mJOBIDE OH3F. V.D. 1-22

(oalo. 1-19). S. 1-66 at 15° (D. a. P.). Formed,
together with McjO, by the action of KF on

KMeS04 (Dumas a. Pfiligot, A. 15, 69). Formed
also, in small quantity, together with NMe^, by

heating NMe^F at 180° m vacuo (Lawson a.

CoUie, O. J. 63, 628 ; 55, 110). Prepared by the

action of Mel upon sUver fluoride (Moissan a.

Meslans, C. B. 107, 1155). G-as, si. sol. water,

V. sol. alcohol and Mel. Liquefied by a pressure
of 30 atmospheres. It burns with a blue flame,

yielding HF. Saponified with difficulty by heat-

ing in sealed tubes with water or dilute aqueous
EOH at 120°. In the presence of a little water
it forms a crystalline hydrate, decomposing at
18-8° (ViUard, O. B. Ill, 184). Chlorine, acting

upon it in sunlight, forms CHjClF, a gas which
is decomposed by water, and is hardly inflam-

mable.

METHYL-rOBMAMIDE v. Eormatmde in

the article on Fobmio acid.

Di-methyl-formamidine C^gN^ i.e.

NMe2.CH:NH. Form-irmd-di-methyl-amide.
Formed by the action of an alcoholic solution of

di-methyl-amine on the hydrochloride of form-
imido-ether (Pinner, B. 16, 1650).—B'HCl

:

thick prisms, [169°], v. sol. water and alcohol.

s-Di-methyl-formamidine NHMe.OH:NMe.
Form-methyl-irmd-methyl-andde. Formed by
the action of an alcoholic solution of methyl-

amine on the hydrochloride of formimido-ether

NH:CH.OEt.—B'jHjOljPtCl^ : short red prisms,

[172°] (Pinner, B. 16, 358, 1648).

METHYL-FOBMANILIDE v. Fomaic Acio.

DI-METHYL-FUMAEIC ACID w.Di-mbihyl-
MALEIO ACID.

METHYL-rUKFUBALDEHYDE C^Sfi^ i.e.

CiHjMeO.CHO. Methyl-fwrfwol. (187° i.V.).

S. 3*8. Appears to accompany furfuraldehyde

in the product of the dry distillation of wood
(Hill, B. 22, 607). Formed also by distilling

isodulcite with dilute H2SO4 (Maquenne, G. B.
109, 604). According to Bieler a. ToUens (A.

258, 110 ; B. 22, 3062) fucusol or fuous aldehyde
(g.iJ.) is a mixture of furfuraldehyde and methyl-
furfuraldehyde. Combines with NaHSOj. Aque-
ous ammonia converts it into crystalline methyl-
furfuramide TS^iS^^fi^ [87°]. Yields, on oxida-

tion, methyl-pyromucic acid C^HjO, [109°]. Se-

duces Ag^O. Gives Schiff's reaction with rosani-

line and'SOj. Its phenyl-hydiazide is liquid.

With resorcin and HCl it yields an orange-

yellow condensation-product. PyrogaUol and
HGl form a crimson compound. Paper moist-

ened with aniline acetate is coloured yeUow, and
finally deep orange-red by an aqueous solution

of methyl-furfuraldehyde.

(aa)-DI-M£THYL-FTTBFVBANE C^O i.e.

.OMe:OH/"
<94°).

\cMe:OH'
Eormation.—1. By dry distillation of pyro-

tritaric or carbopyrotritario acid ; the yield being

5-7 p.o. — 2. By distilling acetonyl-acetone

CH,.00.CHj.0Hj.C0.0H3 with ZnCl^ ; the yield

being 25 p.o. (Dietrich, B. 20, 1085).—8. Occurs

also in the product obtained by distilling sugar

(1 pt.) with lime (8 pts.) (E. Fischer a. Laycook, B.

22, 101).

Properties.—Colourless mobile very volatile

Uquid of characteristic odour. Insol. water;

miscible with other solvents. Does not react

with phenyl-hydrazine. By PCI5 or POOlj it is

resiuified. By heating with acidified water it ia

converted back into aaetonyl-aoetone.



METHYL-GLUTACONIC ACID. 3§0

METHYL-FUKFUBANE CASBOXYIIC ACID
V. Meihyl-pyromuoic acid.

Di-methyl-farftirane carbozyllc acid v. Pibo-
IBIIABIO ACID

Di-methyl-farfiirane dicarbozylic acid
C(00^).0(COjH)

C.H,Osi.e.
II II

(Enorr; c/.Fittig,

CMe. O. OMe
B. 18, 3410). Ca/rbopyrotritaric acid. [230°].

Formed by boiling diaoetyl-sucoinio ether for a
long time with dilute HjSO, (Harrow, C. J. 33,

425 ; A. 201, 152). Formed also by the action
of fuming HCl on acetonyl-aceto-aoetio ether
CH,.00.0Hj.CH(C02Et).C0.CH, (Paal, B. 17,
2765).

Prc^erties.—Needles (by sublimation), m.
sol. hot water, v. sol. alcohol and ether, volatile

with steam. On heating above its melting-point
it is decomposed into COj and di-methyl-furfur-
ane carboxylio acid (pyrotritario acid). Potash-
fusion yields acetic and succinic acids.

Salts.— KjA": silky, needles.—BaA".

—

AgjA": white pp.— HAgA": slender white
needles.

Mono-methyl ether MeHA". [129°].

Formed by leaving a mixture of the di-methyl
ether (1 pt.) and fuming HOlAq (10 pts.) to

stand in the summer-time (K. a. C). Slender
needles.—AgMeA". Fpd. by adding ammoniacal
AgNOs to a solution of MeHA".

Di-methyl ether Me^A". [64°]. (258°).

From Ag^A" and Mel at 100° under pressure
(Knorr a. Cavallo, B. 22, 155). Snow-white
crystals, v. sol. alcohol, ether, chloroform, and
benzene, t. b1. sol. water, dilute acids, and
&lKSilifi

Methyl ethyl ether MeBtA". (268°).

From AgMeA" and EtI, or from AgEtA" and
Mel (E. a. C). The identity of the ethers pre-

pared in these two ways shows that the carboxyls
are similarly situated in the molecule of di-

methyl-furfurane di-carboxylic acid. MeEtA"
exhibits blue fluorescence. With HOI it yields

HjA", and the ethers Me^A" and Et^A".

Mono-ethyl ether EtHA"; [83°].

Formed by heating di-acetyl-sucoinic ether at

200°, or by allowing it to stand with cone.

HOlAq for some hours in the cold (Enorr, B, 17,

2863). Formed also from AgHA" and EtI
(Harrow). Plat glistening needles, v. sol. aloa-

hol and ether, si. sol. water. May be distilled.

AgEtA". Bulky white pp. (Enorr a. CavaUo, B.
22, 154),

Di-ethyl ether Et^A". (275°) at 735 mm.
Formed by dissolving di-acetyl-succinic ether in

cold HjSO,, or by heating it with cone, phos-
phoric acid (Enorr). Formed also, together

with pyrotritario and iso-carbo-pyrotritario

ethers, by heating diacetyl-succinio ether at

175° (Enorr, B. 22, 158). Oil. Does not react

with hydroxylamine or with phenyl hydrazine.

Easily saponified by alcoholic potash.

Si-methyl-farfarane dicarbozylic acid «.

Methbonic acid.

METHYl - FtTEFTTBINE C,bH,sNA-
Formed by heating (5g. of) methyl-furfuramide

{v. Methyl-fubpubaidehydb) withNaOH (2*5 g.)

dissolved in water (25 o.c.) at 100° (Bieler a.

Tollens, A. 258, 123). OU, which solidifies as

on amorphous resin.—"B'HNO, : lustrous crys-

tals.—B'HjSO, : minute needles.—B'jHjPtOl,
yellow crystalline pp.

METHYL-FUEFUEOL v, MBiHYL-roBruB-
ALDEHYDE.

METHYL-FUBFITBTL-ACEIIC ACID (?)

OH:CMe
C,H80si.e.

I >0 or
0H:0.CH„.C0.H

CMe:0H
I

>C0 . SyVocme-acetic acid, [138°].

CH2.CH.CO2H
Formed by heating its carboxylio acid (Polo-

nowsky, A. 246, 14). Prisms (from water), v. e.

sol. alcohol,m. sol. ether, almost insol. cold water.
Somewhat volatile with steam. It gives no
colouration with FeOlj, and is dissolved without
alteration by cone. H2SO4. Nitric acid oxidises

it, yielding acetic and oxalic acids.—AgA' iaq

:

bulky white pp.—BaA'j 4|aq : transparent plates
or spherical aggregates.

Methyl-carboxy-furfuryl-aoetic acid (?)

OO2H.C : CMe
CsHgOj i.e.

I
>0 . Sylvame

CHiCCHj-COja
ca/rhoxyaceUc acid. [207°]. Formed, togetherwith
methyl-furfuryl-carbiuyl methyl ketone carb-
oxylic ether and a neutral substance G,,H„Og
[139°], by adding a cone, solution of ZnOlj to a
mixture of glyoxal and aceto-acetic ether in the
cold (Polonowsky, A.2i6, 1). Needles (from hot
water), v. sol. alcohol.—(NHJjA"Jaq: minute
needles.—^BaA" 2aq : transparent needles.

—

AgaVaq.
Mono-methyl ether MeHA". [98°]:

needles.—^AgMeA",
Di-methyl ether Me^li-". Oil.

Mono-ethyl ether EfHA". [76°].

METHYL-FUBFUEYL-CAEBINYLMETHYL
KETONE SI-CABBOXYIIC ACID. Ethyl

002Et.O : CMe
ether

| >0 . (e.

CH:0.CH(C02Et).C0.CH,
295°). One of the products formed by the con-

densation of aceto-acetic ether (2 mol.) with
glyoxal (1 mol.) in presence of aqueous ZnCl,
(Polonowsky, A. 246, 18). Light-yellow oil,

miscible with alcohol, ether, benzene, and
chloroform. Insol. water and alkalis, resinified

by warming with cone. H2SO4.
DI - METHYL - FTTKFUEYL METHYL

KETONE CAEBOXYLIC ACID C,H,o04 i.e.

/CMetC.CO.CHa
0^

I

. Aceiyl-di-methyl-fmfti3-aM
\CMe:0.CO2H

courboxylic acid, [152°]. Formed by heating at

225° in a sealed tube a mixture of jS-acetyl-pro-

pionic acid (3 g.) with Acfi (15 g.), the product

being freed from AcjO by distillation m vacuc^

and the residue extracted with water (Magna,
nini, B. 21, 1523). Small needles (from hot
water).—^AgA' : crystalline pp., si. sol. water.

—

BaA'. aq : crystalline pp.
DI - METHYL - GENTISIC ALDEHYDE v.

Di-methyl derivatmie of Di-oxy-benzoio alde-

hyde.
METHYL-GLTTTACONIC ACID CjH,0, i.e.

CH3.CH(C02H).CH:CH.COjH. [137°]. Formed
by boUing methyl-dicarboxy-glutaeonio ether
(vol. i. p. 706) with cone, alcoh-jlic potash (Con-
rad a. ehithzeit. A, 222, 259). Nodules (from
water), v. sol. water, alcohol, and ether.
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o-METHYI-GLUTAEIC ACID CeHj.O, i.e.

COjH.CHMe.OHj.CHjCOjH. Butame diearb-

(XByUaacid. Mol.w. U6. [77°]. H.K 238,200.

H.C.V. 670,500. H.C.p. 670,800 (Stohmanm,
Kleber a. Langbein, /. pr. [2] 40, 214). Formed
by Baponitying with cone, alcoholic EOH the

product of the action of j8-iodo-propionic ether

on sodium methyl acetaoetic ether (Wislicenus

a. Limpach, A. 192, 133). Formed also by the
action of HI and P on 7-oxy-a-methyl-glutario

acid (Krekeler, B. 19, 3270), and on saccharonio
acid COjH.CMe(OH).CH(OH).CH{OH).COi,H a
product of the decomposition of glucose (Kiliani,

A. 218, 869). Obtained by boiling 7-oyano-valeric

acid [q. v.) with aqueous NaOH (Wishoenus, A.
233, 101). Prisms, v. sol. water, alcohol, and
ether. The zinc-salt is a viscid mass.

—

jS-Methyl-glntaric acid CeH,„0, i.e.

CH3.CH(CH2.C02H)j. Ethylidene-di-acetic acid
[85°-86°]. Formed from malonic acid, paralde-

hyde, and ACjO, by heating at 100° for several

days. On rectification the anhydride (282°-284°)

is obtained (15 p.c. of weight of malonic acid).

Boilingwater changes it into the acid (Komnenos,
^.218, 150). Colourless glass-hkeprismsortables
(from CS, mixed with CHCl,). Y. sol. water,

alcohol, or ether, m. sol. cold benzene or CSj, v.

bI. sol. CSjOr benzoUne. On distillation it splits

up into H2O and its anhydride. On distilling its

sodium salt with PjS^ there is formed, as an oil,

the homologue of thiophene CH2<;^^-g-^.'Qg^S,

boiling at 134° (Krekeler, B. 19, 3270).

Salts.—AgjA".—CaA".—PbA" Jaq. Tri-

metric needles a:6:c = -6331:1: -6072.

Anhydride 0,H,03 [46°]. (282°_284°).

y.D. 4-61 (calc. 4-48). Mass of slender prisms
(from CS2). V. si. sol. cold water, neutral to

litmus, on boiling it dissolves, becoming strongly

acid, changing to the hydrated acid. V. sol.

alcohol, ether, benzene, chloroform, or glacial

acetic acid, v. si. sol. petroleum.
s-Di-methyl-glutaric acid C,H,j04 i.e.

COjH.CHMe.OH2.CHMe.COjH. [114°] (Z.);

[0. 90°] (D.); [101°] (B.); [106°] (A. a. J.).

Formed by treating o-cyano-propionic ether with

methylene iodide and alcoholic NaOEt, heating

the mixture on the water-bath, and saponifying

the product with HCl (ZeUnsky, B. 22, 2823).

Formed also by heating pentane tetraoarboxyUc

acid either by itself, or in aqueous solution, or by
heating its ether with HjSO^ (Dresael, A. 256,

184). Obtained from sodium methyl-malonio

ether and methylene iodide (Bischoff, B. 23, 1464,

1951). Crystals resembling those of di-methyl-

Buccinic acid ; v. sol. water, alcohol, and ether.

Not volatile with steam. According to Zelinsky

the product obtained by his method really con-

sisted of two isomeric modifications, melting at

102°-104° and 128° respectively. A solution of

the ammonium salt gives white pps. with AgNOj
and HgClj, and a brown pp. with FeOla.—AgjA".

Anhydride OH,<g|J^^;g°>0. [98°].

Formed by boiling the acid for five minutes or

by warming it with AcCl (Auwers a. Jackson,

B, 23, 1611). Bectangular prisms (from hot

ligroiin).

Tri-methyl-glutario acid GfT3.,flt i.e.

CO;^.OMej.OHj.OHMe.COjH. [97°]. S. 2-2 at

11°. Formed, together with the isomeric tetra-

methyl-Buccinic acid, by the action of finely

divided silver on o-bromo-isobutyrie acid (Hell a.

Wittekind, B. 7, 320 ; Auwers a. V. Meyer, B.
23, 800). Flat plates (from hot water), sol. cold

water, m. sol. CSj and ligroin, v. sol. other sol-

vents. Can be distilled in small quantities. Not
volatile with steam. When the acid (6g.) is

mixed in the cold with dry red phosphorus (-8 g.)

and bromine (16 g.) the product is bromo-tri-

methyl-glutaric anhydride [114°].

Anhydride CS^<^^^>0- [96°].

(262°). Formed by boiling the acid for some
time, or by heating it with excess of AcjO.

Coarse flat satiny needles (from hot ligroin).

Ethyl ether M^". (230°). S.G.2 1-012.

MUTHYL-GLYCEBAIIINE G^HuNOj i.e.

CH2(0H).CH{0H).CHjNMeH. Formed, together

with the following body, by heating the (o)-

chlorhydrin of glycerin with aqueous NMe, in

sealed tubes at 100° (Hanriot, A. Oh. [5] 17, 62

;

c/. vol. ii. p. 628).

Iri-methyl-glyceramine chloride

CHj(0H).CH(0H).CHiNMes01. Formed by
heatmg glycerin chlorhydrin with trimethyl-

amine on the water-bath for 12 hours (Hanriot,

O. B. 86, 1385).—OsHjOjNMesCl : syrup.—
(CsHjOjNMeaC^jPtCl^ : orange tables, sol. water,

insol. alcohol; not decomposed by boiling the

aqueous solution.

SI-METHYL-GLTOERIO AGIS v. Di-ozy-

VALEBIO ACID.

a-UETHTL-GLYCIDIC ACID CtH^O, i.e.

<CH2
I

. PropyUne oxide earboxyUe
CMe.COjH

acid. Formed by decomposing ohloro-oxy-iso-

butyric acid (the product of the union of HOCl
with methacrylic acid) with alcoholic potash

(M^likoff, Bl. [2] 41, 811; 43, 116). Thick
liquid, V. sol. water and ether.

Beactions.—1. When heated with water for

half an hour it forms di-oxy-butyrio acid

CH3.CH(0H).CH(0H).C0jH [100°].—2. Heated

with ammonia it forms oxy-amido-isobntyrio

acid.—3. Cone. HCl combines, forming ohloro-

oxy-isobutyrio acid [107°].—4. HBr formsbromo-

oxy-iso-butyrio acid [101°].

Salts.—KA'^aq: glittering plates, si. sol.

cold alcohol.—AgA' : thin needles (from hot

water).

Ethyl ether -EiX'. (164°). S.a. if 1-0546.

From AgA' and EtI (Mfilikoff, B. 21, 2053). Oil.

.CHMe
/S-Methyl-glycidic acid 0 ,̂/| [84°].

^CH-CO^H*
Formed by the action of alcoholic potash on

chloro-oxy-butyric acid [63°] (the product of the

union of HOCl with crotonie acid) (Mdlikoff, BU
[2] 43, 115). Trimetric crystals (from ether), v>

e. sol. water, m. sol. ether. Volatile with steam.

Beactions.—1. Combines with HCl forming

chloro-oxy-butyric acid [86°].—2. HBr yields

bromo-oxy-butyrio acid [90°].—3. Armnoma
forms oxy-amido-butyrio acid.-—4. When heated

with water it slowly combines, forming di-oxy-

butyrio acid [80°].

Salts.—KA'^aq: powder, v. sol. water, bL

sol. cold alcohol.—AgA' : crystalline powder.



METHYL-DIGUANIDE. mi

Ethyl ether EtA.'. (174°). S.G. if 10534
(MfilikofE a. Zelinsky, B. 21, 2052).

ai8-Di-methyl-gIyoidio acid C.H,0, i.e.<CHMe ^CHj

1 or 0< I
. [62°].

0Me.COjH \CH.CHMe.COjH
Formed by the action of alcoholic potash on
ohloro-oxy-valeric acid (the product of the union
of HOCI on angeUc acid) [45°] (Mfilikoft, Bl. [2]
47, 166 ; A. 257, 118). Minute prisms, v. sol.

water, alcohol, and ether. Unites with HOI,
forming ohloro-oxy-valerio acid [75°]. Water at
99° converts it into di-oxy-valerio acid [107°].

Salts.—KA' |aq : prisms.—AgA' : thin
scales.

Ethyl ether mk'. (178°). S.G. if 1-0250.
From AgA' and EtI. Oil.

lUEIHTL-GLYCOLLIC ACID v. Methyl deri-
vative of Gltoollio acid.

DI-METHYI-GLYCOirEILE v. Di-methyi,
DIEEIOME.

Tetra-methyl-glycolurile v. Glyoxai, Beae-
tion 13.

METHTI-GLTOXAl v. Ptbtjvio ALDEnyDB.
DI-METHYl-GLYOXAL v. Di-methyi, dike-

tone.

METHYI-GlTOXAimE C.H„N, i.e.

xNMe.CH
II

(Japp, O. /. 43, 17). Oxal-^ — CB.
methyUne. Methyl-imidasole. [-6°]. (198°),

S.G. i2 1-0363.

FormaUon.—1. By the action of sodium-
amalgam on tri-bromo-methyl-glyoxaline (q. v.)

in alcoholic solution (Wyss, B. 10, 1372).—2. By
methylation of glyoxaline (Wallaoh, B. 15, 644

;

A. 214, 319).—3. From sulphydro-methyl-glyox-
>NMe.OH

aline HS.C<^ ||
by treatment with dilute

^N — OH
nitric acid (Wohl a. Marckwald, B. 22, 1359).—
4. By reducing chloro-methyl-glyoxaline with
HIAq and P at 140° (Wallach, A. 214, 310).

Properties.—Liquid, sol. water. With aque-
ous HgCy, it gives a pp. composed of slender
needles [119°]. Combines readily with Mel,
forming a methylo-iodide, whence B'MejPtCl,
[206°] may be obtained.

Salts.—B'^HjiPtCl,,. [191°]. S. 4-4 at 13°

(W.): 7-55 at 13° (W. a. M.). Orange-red
prisms.—B'jHjZnCl,. [128°-131°]. Soluble

crystals.—B'HNOj. Prisms.—B'CbHj,(N02)30H.
[158°]. Needles, si. sol. alcohol and ether.

—

B'BAuCL. [120°].

/NH.CH
Uethyl-glyoxaline CMe^

||
. Olyoxal-

^N-CH
tthyUne. Pava-oxaVmethyUne. [137°]. (267°).

Formation.—1. By saturating an aqueous
solution of glyoxal (1 mol.) and acetic aldehyde

(1 mol.) with ammonia (Badziszewsky, B. 15,

2706; 16, 487).—2. By passing the preceding
methyl-glyoxaline [—6°] through a red-hot tube
(Wallach, B. 16, 541).—3. By distilling the zinc

salt of the preceding methyl-glyoxaline or of

chloro-methyl-ethyl-glyoxaline with lime (Wal-
lach, A. 214, 296).

Properties.—^Long thin needles, v. sol. water,

alcohol, and hot benzene, m. sol. cold benzene.

Decolourises bromine, forming OiH^rsNj [258°].

Yields oxamide on oxidation with HjO, (Badzi-

OxalmethyUthyKne. (206°).

[132°].

szewsky, B. 17, 1290). Its solutions are ppd by
tannin and by picric acid.

Salt.—B'HjPtOlj. Trimetric needles.
Di-methyl-glyoxaline O5H.N. i.a.

^NMe.CH
CMe/

II^N— CH
S.G. ii 1-0051. Formed by the action .of Mel
on methyl-glyoxaline (Badziszewsky, B. 16, 488).
Liquid with narcotic odour, sol. water, alcohol,
and ether. Its solution gives with OuSO, a blue
pp., with AgNOa a crystalline pp., with EgClg
with tannin, and with phosphomolybdic acid
white pps., and with picric acid a yellow pp.
AU these pps. are soluble in hot water.

—

"B'^HjPtOl,. [138°].

Methylo-iodide B'Mel. Crystalline.
Chloro - di - methyl - glyoxaline CsH^ClN,

(213°). Formed by the action of POI5 on methyl-
ethyl-oxamide (Wallach, A. 184, 71).—B'HCl.
Prisms.—B'jHjPt01,.—B'jAgNO,.—B'MeL

Tri-methyl-glyoxaline CjHioNj i.e.

/N:CMe .NH.CMe
CHMe<

I

or CMe<^ ||

\N:CMe "^N—CMe
(271°). Formed by adding di-methyl diketone
OH3.CO.CO.CH3 to an ammoniacal solution of
AgNOs, and decomposing the resulting pp. with
dilute HGl (Fittig, A. 249, 206). Formed also,
with other bases, by heating di-methyl diketone
with cone. NHjAq at 100° for an hour (Von
Pechmann, B. 21, 1411). Small white needles
(from ether or ligroin). Not affected by nitrous
acid.—B'HCl : tufts of snow-white needles.

METHYI-GLYOXm v. Omm of Pybuvio
AUIEHYDE.

Di-methyl-glyoxim v. Di-AOEiyii and Di-
methyl DIKETONE.

DI-METHYI-GIYOXYL-TTEEA O.H,N.O. *.«.

.NMe.OH(OH)
C0<

I

' '

\NMe.CO
/NMe.CO

lestrophane COC^
| in aqueous solution

\NMe.CO
with zinc and H^SO^ (Andreasoh, M. 3, 436).
Small needles, melting below 100°. May be
sublimed. V. e. sol. water and alcohol, insol.

ether. Decomposed by boitmg baryta-water into
COj, methylamine, and glyoxylio acid. Beadily
re-oxidised to cholestrophane.

METHYl-GXTANACII v. Guanidikb, Reaa-
tion 11.

METHYL-GUANAMINE. The name origi-

nally given by Nenoki to Acetog^lanamine, vol.

ii. p. 655.

METHYI-LIGTTANIDE CjHA- Obtained,
in combination with OuSO,, by adding a 20 p.o.

solution of methylamine to a mixture of di-oyan-
di-amide C2N2(NHj;)j and copper sulphate ; the
crystalline (OaHjNiiJ^CuSO, 2^aq which separates
is then decomposed by baryta (Beibenschuh, M.
4, 388). Thick alkaline syrup, which absorbs
CO2 from the air.

Salts.— Colourless leaflets or prisms; t. sol.

water.—B'jHjSOj, Prisms, obtained by decom-
posing B'jCuSO, by HjS.-B'HjSO,. From
B'jftSO, and H2S04. Crystalline powder. V.
si. sol. alcohol.—Cu(CsH8N5)2 8iaq. Formed by
shaking di-cyan-diamide with cuprio oxide and
methylamine. Bose-red crystalline powder.—

Formed by reducing oho-
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B'jCuS042|aq[. Pink needles.—The ohromate
and pier ate form yellow prisms.

METHTL-GUANIDINE C^HjN, i.e.

NH-.C(NH2)(NHMe). Methyl-uramime.
Formation.—^1. By boiling an aqueous solu-

tion of creatine with HgO or with PbO, and
dilute HjSO, (Dessaignes, O. B. 38, 839; 41,

1258 ; A. 92, 407 ; 97, 340).—2. By oxidising orea-

tinin with KMnO, (Neubauer, A. 119, 46).—3. By
heating cyanamide with methylamine hydro-
chloridein alcoholicsolution at 100° (Erlenmeyer,
B. 3, 896).—4. By the action of methyl-oyan-
wnide on NH«01 (Tavildaroff, B. 5, 477).

Properties.—Strongly alkaline, deliquescent,
crystalline mass. Decomposed by KOH, giving
off NH3 and methylamine. When boiled with
chloro-acetic acid it yields glycolyl-methyl-
guauidine CiHjjNjOs, which crystallises in
tablets, V. e. sol. 'water, and neutral in reac-
tion, and forms the salts 04H„N0„HC1, and
C,H„N30,H>PtCl,.

Salts.—B'sHjPtClj. MonocUnic crystals

(Haushofer, J. 1878, 351). S. 14-3 at 19°.—
B'HAuCl4. Trimetric crystals ; v. sol. ether, m.
Bol.water.—B'2H2C204 2aq. Crystals; v.sol.water.

Bi-methyl-guanldine CsB^TS, i.e.

NH:0{NH2)(NMe2). Formed by heating equi-

molecular quantities of cyanamide and dimethyl-
amine hydrochloride at 110° (TartarinofF, G. B.
89, 608).

Salts.— B'HCl. Trimetric crystals, aib:o

= •862:1:3! (Haushofer, Z.K.6, 130).—B'^H^PtCls.
Triclinic crystals,a:&:c=-941:l: -678; o = 90°55';

18 = 90° 20'; 7 = 90°4'.—B'HAuCl,. Trimetric
crystals (Haushofer, J. 1882, 364).

s - Di - methyl - gnanidine NH:C(NHMe)2.
Formed by the action of methylamine on
cyanogen iodide (Erlenmeyer, B. 14, 1868).

Platinochloride B'^H^PtClo. Triclinic

crystals, a:6:c= 1-212 : 1 : 1'761 ; o = 90° 22';

i3 = 110°20'; 7 =90° 5'.

UETHYL GTTANIIIO - ACETIC ACID «.

Cbbaiine.
(<i).MEIHTL-GUANIDO-BENZOI0 ACID

C,H„N30j i.e. NH:C(NH2).NMe.C,H4.C0jH.
(a)-Benzcreaim. Formed by methylation of

benzglycocyamine (Griess, B. 8, 324), Small
acicular plates (containing 1| aq), si. sol. hot
water and alcohol. Decomposed by boiling

baryta-water into methyl-amido-benzoic acid

and urea.—HA'HClaq : plates ; m. sol. water.

—

(HA')2H2Pt01„2aq.
Anhydride v. BENZCBEATraiNE.
(j8)-llIethyl-gnamdo-benzoic acid CgHuNjO,

t.«.NH:C(NHMe).NH.O„H,.COsH. Formed bythe
action of a cold concentrated solution of methyl-
amine on the so-caUed ethoxy-carbimidamido-
beuzoic acid (Griess, B. 8, 32S ; vol. i. p. 157).

Plates; si. sol. cold water and alcohol. Decom-
posed by baryta-water into m-amido-benzoio
acid, CO2, and methylamine. — HA'HCl. —

Anhydride v. (;3)-BENZ0BEi.TiNiNE.

HEIHYL-GTTAiriDO-ETHAirE SULFHONIC
ACID CNsH3Me(CHj.0Hj.SO,H) or probably
NH:C(NHMe)NH.CHj.CHj.SOsH. Formed by
heating methyl-amido-ethane sulphonio acid

(2 grms.) and cyanamide {'7 grms.) with enough
water to dissolve them, for 5 hours at 120°.

Crystals of the new body are found in the tube

(E. Dittrich, /. ^. [2] 18, 72), Transparent

monoclinio prisms. Crystallises with a moleoiile

of water that goes off at 110°. Y. sol. hot, m. sol.

cold, water; insol. alcohol and ether. Turns
brown at 285°, giving off methylamine. Does not
form salts.

UEIHTL-GTrANIDO-YALEBIC ACID. An-
hydride C,H,sN,0 i.e.

(CH,)jCH.CH<^^^2>0:NH. Isovalercrea-

tmin. Formed by heating methyl - amide-
isovaleric acid with cyanamide and ammonia
(Duvillier, Bl. [2] 39, 539). Sol. alcohol.

HETHYL-HEMIFIC ACID v. Methyl ether
of Hemttic acid.

METHYL HENDECYL KETONE C,3H„,0 i.e.

CH3.CO.C,iH2j. Methyl undecyl Jcetone.
'
[28°].

(263°). S.G. (liquid) 22 -823. Formed by dis-

tilling a mixture of barium laurate and barium
acetate (Krafft, B. 12, 1667 ; 15, 1724). Yields
acetic and hendecoic acids on oxidation.

Isomeride C,sHj„0. (265°-275°). S.G. "
'887. One of the products of the action of CO
on a mixture of NaOAc and NaOC^H,, at 180°

(Poetsch, A. 218, 62). Liquid.
METHYL HEPTADECYL ZETONE C„H3,0

i.e. CH,.CO.C,^35. [06°]. (267° at 110 mm.).
S.G. (liquid) «« -811. Prepared by distiUing a
mixture of barium stearate and barium acetate.

On oxidation it gives margaric acid (Erafit, B.
12, 1672 ; 15, 1724).

Methyl heptadecyl ketone C,sH,,0 i.e.

CH3.00.CH(08H„)j. Di-ocVyl-acetone. (325°-

330°). Formed by boiling di-octyl-acetoaoetio

ether with alcoholic potash (Guthzeit, A. 204,

10). Liquid.
METHYL HEFTIITYL KETONE C^„0 i.e.

CH3.C0.CH(CsH5)2. Di-allyl-acetone. (175°).

Formed by boiling di-aUyl-acetoacetic ether witii

oonc. KOHAq (Wolff, A. 201, 48). V. sol. alco-

hol and ether.

METHYL HEFTINYL OXIDE C^^fi t.e,

CH3.0.CH(C,H5),. (186°). S.G. 2-8258. Formed
from Na0CH(03H5)2 and Mel (Eiabinin, J. pr.

[2]23,270). Yields, on oxidation by cold KMnO„
CH30.CH(CH,.C03H)3.

METHYL HEFTYL KETONE CjH.jO i.e.

CHj.CO.CHPrj. Di-propyl- acetone. (174°).

Formed by heating di-propyl-acetoacetio ethei

with alcoholic potash (Burton, Am. 3, 390)

Liquid. Appears not to combine with KaHSO,
Methyl heptyl ketone CHa.C0.C,H,5 (177°).

Formed by the decomposition of sec-hexyl-

acetoacetic ether by KOH (Lundahl, B. 16,789).

METHYL HEFTYL OXIDE C^^ibO i.e.

0H3.0.C,H,5. (161°). S.G. I65 -830. V.D. 4-2

(calo. 4-6). S.Y. 194-6 (Lessen, A. 254, 57).

Formed by the action of Mel on NaOC,Hu
derived from oenanthol (Wills, C. J. 6, 314).

MobUe liquid, with strong odour ; insol. water,

T. sol. alcohol and ether.

METHYL-HESFEBETIC ACID v. Dimethyl
derivative of Cavfeic acid.

METHYL-HEXADECYL-BENZENE v. Hexa-
DECYL-TOLUENE.

Di-methyl-hezadecyl-benzene v. Hexadecil-
XYLENE.

Tri-methyl-hezadeoyl-beuzeue v. Hexaoeotl-
HESIITIiENE.

METHYL-HEXANE v. HEPiAin.
METHYL-HEX08E O^H^O, t.e.

0H,.OH(OH).OH(0H).0H(0H).0H(OH).OH(OH).0HO.
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£181°]. Formed by reducing the lactone of

thamsose carbozylio acid with sodium amalgam
(Emil Fischer, B. 23, 936). Crystallises from
methyl alcohol. Hydrogen cyanide, yields

CgHijOjN, which on saponification forms methyl-
heptonic acid OgH,gOg, the lactone of which
crystallises easily, and gives rise, on reduction,

to methyl-heptose CHs(CH.0H)5.CH0, of which
the phenyl-hydrazide is si. sol. water-.

Phenyl-hydrazide. V. sol. water,

Osazcne. [200° with decomposition],
lUETHYL-HEXTL-CABBIITOL v. Ociyl

ALCOHOIi,

SI-UETHYL HEXTLENE DIEETONE
OjJHijOs i.e. (0H,.C0)jCH.05H„. Iso-amyl-
(uietyl-acetone. (c. 222°). Formed by heating
(CH5.CO)jOHNa with isoamyl iodide at 180°

(Combes, A. Ch. [6] 12, 249). Liquid. Decom-
posed by caustic potash into acetic acid and
CH,.C0.0Hj.05H„.

Di-methyl hezylene diketone C,gH„02
i.e. CH,.CO.OH2.CH2.0Hj.CHj.CHMe.CO.OHs.
a-metJ^l - ae-di - acetyl -pentane. (2B2°-235°).

Formed by decomposing its carboxyUo ether

with alcoholic potash (Kipping a. Perkin, C. J.

55, 346), Colourless mobile oil. Dissolves in a
solution of NaHSOa, and is reprecipitated by
K,CO,.

DI-UETHTL HEXYLENE DIKETONE
CAEBOXTLIC ETHEE C„HjA i.e.

CH,.C0.0Me(C0jEt).CH;,.CHj.CH2.CH;,.C0.CH,.
(255°-260°). Formed by the action of NaOEt
and BrCHj.CHj.CH2.OHj.CO.CH3 on methyl-

acetoacetic ether (Eipping a. Perkin, C. J. 55,

346). Colourless liquid, with faint odour, v. al.

sol. water.
METHYI-HEXYL-GIYOXALINE 0,„H„Nj

>NMe:OH
i.e. O.H„.OH<

I
. (262°). S.G. 'J? -928.

\n = ch
Formed by heating hexyl-glyoxaline with a solu-

tion of Mel in methyl alcohol (Karoz, M. 8, 221).

Colourless oil, insol. water, sol. alcohol and ether.

Gives the alkaloidal reactions.—B'jHjPtCl,

:

yellow plates, sol. water.

Methylo-iodide B'Mel. [124°]. V, sol,

alcohol and ether.

METHYL w-HEXYL KETONE OsH,sO i.e.

0H,.C0.CHj.0Hj.0Hj.CHj.CHj.CH3. (172°). S.G.

"i -8185 (Briihl, A. 203, 29) ; 2 -835 (C). S.V.

186-6 (E. Schiff, A. 220, 103). /a^ = 1-4213,

Boo 63-29. H.0, 1,209,510 (Louguinine, Bl. [2]

41, 389),

Formation.—1. By distilling sodium ricin-

oleate with NaOH (Limpricht, A. 93, 242 ; Bonis,

A. 97, 34).—2. By distilling a mixture of calcium

acetate and calcium n-heptoate (oenanthate)

(Stadeler, J.pr. 72, 246).—3. From octoio alde-

hyde by treatment with PCI5, decomposing the

resulting 0^,s0HClj by alcoholic KOH, and

adding the octinene 0,H,j.C:CH so formed to

cold HjSO,, diluting and distilling with water

(B6hal, Bl. [2] 47, 33; A. Ch. [6] 15, 275).—

4. Together with ethyl amyl ketone by treating

CsHii.CiO.OH, with HjSO^ and water successively

(B^al, Bl. [2] 48, 704).—5. ' Oil of wine ' con-

tains a methyl hexyl ketone (164°), which yields

hexoic and acetic acids on oxidation (Hartwig,

SchoU, /. pr. [2] 23, 449).—6. By heating octyl

alcohol with boraoio acid at 170°, and distUling

in vacuo (Councler, B. 11, 1108).

Colourless, mobile liquid, smell-

ing like apples and tasting like camphor ; sol.

alcohol and ether, insol. water. Combines with

NaHSOs, forming a compound sol. alcdhol, but

decomposed by hot water. Does not reduce am-
moniacal AgNO, or Fehling's solution. Chromic
acid mixture oxidises it to acetic and hexoic

acids (B6hal a. Combes). Nitric acid oxidises it

to heptoic acid (Petersen, A. 118, 78). PCI5 forms

CgH^Clj (190°-200°) (Daohauer, A. 106, 271).

Combinations.—CsHuOKHSO, ^aq.

—

CgHieONHjHSOj, V, sol, water (L.).

Oxim CH3.C(N0H).0,H,3. (214°) at 725 mm,
{B. 21, 509 ; cf. B&haX, Bl. [2] 47, 168).

Methyl isohexyl ketone CHs.CO.OHj.C5H,,.
Isoamyl-acetcme. (170°). Formed by the action

of KOH upon di-methyl hexylene diketone

(CH3.C0)jCH.C5H„ (Combes, 4. c;t. [6] 12, 249).

Limpid liquid, with agreeable odour. Combines
with NaHSOj.

Methyl hexyl ketone (?) Me.CO.CsH,, (208°-

210° cor.). S.G. ^ -843. Occurs in small quan-
tity (40 g.) among the products of the passage

of CO over a mixture of sodic acetate (546 g.) and
Bodic iso-amylate (746 g.) (Poetsch, A. 218, 60).

Methyl hexyl diketone CjH„Oj i.e.

CH3.C0.C0.CHj.CH^r. (165°) (Von Pechmann,
B. 21, 2140).

DI-METHYX-HEXYl-PYEIDIHE C„Hj,N

i.e. O.H,3.C<^Qg:g^g^N. n-Hexyl-lutidAm.

(250°) at 719 mm. Obtained by distilling its

dicarboxylio acid with lime (Jaeckle, A. 246, 41).

Colourless liquid, with faint blue fluorescence.

—

B'jHjPtClj. [163°]. Orange prisms.—B'jAgNOg.
[65°]. White needles, sol. hot water and alcohol.

Hexahydride 0,3Hj,K i.«.

CeH„.CH<^]^-^2^g;>NH. HexyUupeUdme.

(240°) at 715 mm. Obtained by the action of

sodium-amalgam on an alcoholic solution of di-

methyl-hexyl-pyridine (J.). Colourless oil, not
exhibiting fluorescence. Its dilute alcoholic solu-

tion gives a dark-brown pp., with mercuroua
nitrate. Its platinochloride and dichromate
could not be obtained in a crystalline state.

—

B'HCl : long white prisms, v. si. sol. water.

DI-METHYL-HEXYl-PYEIDINE DICABB-
OXYIIC ACID C,5Hj,N0, i.e.

C.H„.C<g|^g^|;^^^>N. Bexyl-lutidme di-

carboxyUe acid. The potassium salt is formed
by saponifying its ether with boiling KOHAq
(Jaeckle,^. 246, 40). The free acid has not been
prepared.—PbA" IJaq.

Di-ethyl ether ^t^". Formed by oxidis-

ing its dihydride with nitrous acid. Yellowish-

brown oil, forming salts with mineral acids.

—

HjA."HjPtCl8. [141°]. Orange plates.

Dihydride Di-ethyl ether

C,H,3,CH<CjC0.^t):0JJes>NH, [64°], Formed

by the condensation of heptoic aldehyde (oenan-

thol) (1 mol.) with acetoacetic ether (2 mols.)

and ammonia (1 mol.) (J.), Yellow prisms,
crystallising with difSculty from a dilute alco-

holic solution.

DI-METBTL-HOMO-CAEFEiC ACID «, Di.
methyl derivatiee of (4:3:l)-Di-osY-rHB)r2it-CBo-

XOHIO AOIP,
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METHYL-HOMO-FERTJLIC ACID v. Di-

methyl derwative of (4:3:l)-Di-oxT-PHBNni-OEO-

lONIC ACID.

METHYL-HYDANTOiC ACID C.H,NA i.e.

KHj.CO.NMe.OH2.COaH. Methyl-wramAdo-aceUc

acid.

Formation,—1. Oocars in the urine of a dog
whose food is mixed with methyl-amido-acetio

acid (Sohultzen, B. 5, 578).—2. By digesting an
aqueous solution of sarcosine with potassium
cyanate and ammonium sulphate for two days
at 40° (Baumann a. Hoppe Seyler, B. 7, 35).

—

3. By boiling methyl-amido-acetic acid with urea
and excess of baryta-water, or by digesting the

same mixture for two days at 40° (B. a. H.).

—

4. By the action of
,
potassium cyanate and

EjSO, on methyl - amido - acetic acid (E.

Salkowsky, JB. 7, 116).

Properties.—Transparent plates (from alco-

hol), m. sol. cold water and cold alcohol, y. sol.

hot water and hot alcohol. Acid in reaction.

When the concentrated aqueous solution is

boiled it is partially converted into methyl-
hydantoin; this dehydration is more rapidly

effected by boiling with water and PbCOj or

BaCOs, only traces of the acid then passing into

Eolntion. When heated in a sealed tube with a
saturated solution of baryta at 140° it yields

NH„ methyl-amido-acetic acid, and CO,. Moist

Ag^O forms laminss of silver methyl-hydantom.
Salts.—"BaA'j. Ppd. by adding alcohol to

its aqueous solution.—"CuA'j. Amorphous.

Di-methyl-hydantoic acid v. AcEioNUKUiia
AOID.

METHYL - HYDANTOlN C^H^NA »-e-

^^'VNH* OO"^" ^'^Ml^'^^ °^ methyl-wra-

mido-acetie acid. Mol. w. 114. [182°] (F. a. K.)

;

[156°] (B. Saliowsky, B. 7, 119) ; [145°] (N.).

Fcyrmatum.—1. By heating creatinin with

baryta-water at 100° in a sealed tube (Neubauer,

A. 137,' 288).—2. By boUing methyl-hydantoio

acid with water and PbCO, or BaCOs.—3. By
melting methyl-amido-acetic acid with urea

(Huppert, B. 6, 1278).—4. By the action of

cyanogen chloride on melted methyl-amido-

acetic acid (Traube, B. 15, 2110).—5. By warm-
ing cafiuric acid with baryta-water (Fischer, A.

215, 286).—6. By the reduction of methyl-aUan-

toin by HI (Hill, B. 9, 1091).—7. By heating

a mixture of hydantom (3 ptsj, Mel (6 pts.),

methyl alcohol (16 pts.), and KOH (2 pts.), for

three hours at 100°, and extracting the product

with boiling alcohol (Franchimont a. Klobbie,

B. T. G. 8, 289).

Properties.—Short prisms, v. sol. boiling

water, si. sol. cold water, v. sol. alcohol, v. si.

sol. ether. May be sublimed. It does not unite

with baryta, but its hot solution dissolves AgjO,

and the alkaline filtrate then deposits

O^HjAgNjOj as groups of thin laminss. The
mercuric compound, obtained in like manner,
forms nodular groups of minute needles, very

soluble in water. Nitric acid (S.G. 1-5) con-

verts methyl-hydantoin into the nitramine

*^*'*^NfN^) 00^^^'"^ crystallises from al-

cohol in scales [168°], v. si. sol. cold water, de-

composed by boiling water.
(a)-IIetIiyl-hydantoiii v. IjkOTzii-viaiA,

Di-methyl-hydantoin OJB^jOt i.»,

.NH.CMes
C0< . I

. [175°]. Formed by slowly

\nh.co
adding HCl to commercial potassium cyanide
(containing cyanate) covered by acetone. The
liquid, after the action is completed, is left

to evaporate, and the crystals which separate
extracted with ether, and finally sublimed
(Urech, A. 164, 264). Large prisms, v. sol.

water, alcohol, and ether. Slowly converted by
boiling baryta-water into acetonuramic acid
NHj.CO.NH.CMej.CO2H. By heating in a sealed

tube with fuming hydrochloric acid at 160° it is

resolved into CO,, ammonia, and a-amido-iso-

butyric acid CMe2(NH2).C02H.—CjHjAgNjOs:
crystalline powder, si. sol. hot water.

—

CsHgNjOjAgNOj : large prisms, v. sol. water.

METHYI-SYDANIOliN CAKBOXYLIC ACID
CjHeNjOj. Formed by boiling cafEurio acid with
baryta-water (E. Fischer, A. 215, 286). The
free acid is decomposed into CO, and methyl-
hydantoin when its aqueous solution is wanned.

METHYI-HYDEASTIKE OjjHjjNO, i.e.

CH30.C.C(OMe):C.CO->o CH:Cj(OjOH2) s. „„
HO.CH = 0.C =CH.C:C(CjH4NMej)>^^

[156°]. Formed, together with hydrastine me-
thylo-hydroxide, by the action of alkalis on a

solution of hydrastine methylo-ohloride. Pre-

pared by adding potash to a hot aqueous solution

of hydrastine methylo-iodide until no further

ppn. takes place (Freund a. Bosenberg, B. 23,

406). Small yellow needles (from alcohol),almo5t
iusol. water, sol. chloroform, benzene, CSj, ether,

and dilute alcohol. With sulphomolybdic acid

(Frohde's reagent) it gives a violet colour,

changing through blue to green. Forms spa-

ringly soluble double salts with SnCl,, zino

chloride, and HgCL,. Ammonia converts it into

the amide C^jHjjNjOj [180°] which forms a crys-

talline hydrochloride OjjHjjNjObHOI 2aq, and
on boiling with dilute nitric acid yields hemipio

acid (Freund a. Heim, B. 23, 2902). The
formula of this amide may be written

CeHj(0Me2)C0NH2

CO.CH2.CeHj(02CHj).CH2.CH2NMe,

and it may also be got by heating hydrastine

methylo-iodide with alcoholic ammonia. The
corresponding methylamide C2gH2BN205 [182°],

ethylamide O^Jda^'Sfi, [162°], aUylamide

C25Hs„N20, [158°], and amylamide C2,H35N20,

[171°] have been prepared.

Salts.—B'HC1._ [241°]. M. sol. hot water.

Decomposed on fusion. A 1 p.o. solutionis ia

active.-B'jHJPtCl,: si. "

[250°]. Less soluble

B'HNOj. Decomposes
water.

Melhylo -iodide OjjHjjNOjMel. TeUow
needles, more soluble in water than in alcohol.

Decomposes at 250°. On warming with aqueous

KOH it gives off trimethylamine.

Methyl-hydrastiinide C22H2,N20, ix.

O.H;.(OMe)a<^2:^>Oi!a0.a,(0,OH.).OH..OH,.NM«.

[192°]. Formed by the action of dilute HjSO,
on the amide (Freund a. Heim, B. 23, 2899).

Yellow needles, insol. water, si. sol. alcohol.—'

B'HCl. [227°].—B'HClsaq.-B'jHjPtOl.. [205°].

sol. water.—B'HjSO,.
than the chloride.

—

at 250°. V. si. sol.
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—B'H,SO<. plS'l- Tellow crystale (from al-

eohol).—B'HNO,aq.
Methylo-iodide fi'Mel^aq. [245°].

Metliyl.bydrastemeOj2H„N08.[151°].Fonnea
by wanning hydrastine methylo-ohloride with ex-
cess of KOHAq ; or, better, by warming methyl-
hydrastine with strong caustic potash (Freund
a. Eosenberg, B. 23, 408). Colourless needles
(containing aq) (from water), si. sol. cold water,
more sol. hot water and alcohol. Decomposed
by long heating at 110°. Very soluble in alkalis,

but reppd. by CO^ ; insoluble in aqueous NajCOa.
It dissolves in aqueous NHj, but is ppd. on eva-
poration. It also dissolves in HClAq. In a
6 p.o. hydrochloric acid solution it is inactive.

Tertiary base. Coloured reddish-brown by
chlorine-water and ammonia. Iodine has no
action. Hot cone. HBrAq reconverts it into
methyl-hydrastine. Its salts are colourless.

—

B'HOlaq. [290°]. Compact groups of crystals.

Kethyl-hydrastinine. Methylo-iodide
C„H,sNO,I i.e. CH0.0,HA-0H2,CH.,.NMe,I.
[267°]. Formed by heating hydrastinine with
Mel ground, B. 22, 2329). Pale-yellow needles
(from alcohol or water). AgOI gives C,sH,aNOaCl
[213°], which forms white crystals (containing

aq).—(OuHisNOjC^^PtCl,: yellow crystalline pp.
Oxim of the methylo-iodide

HO.N:CH.C5Hg02.NMe3l. Xellowish needles, de-

composed at 250°. Y. sol. alkalis and ppd. un-

changed by acids. Gives a dark reddish-brown

pp. with platinic chloride.

METHTL-HYDEAZIKE CN^H, i.e.

CH,.NH.NH2. (87° i.V.) at 745 mm. Formed by
treating methyl-urea nitrate with NaNO^, re-

ducing the resulting nitroso-methyl-urea [124°]

with zinc and dilute acetic acid,and decomposing
the product with HCl (Briining, B. 21, 1810; A.
253, 7). Mobile liquid with strong ammoniacal
odour, soluble in water (heat being evolved),

miscible with alcohol and ether. Beduces Feh-
ling's solution.

Salts.—B'HjSO,. [189-5°]. White needles

V. sol. water, si. sol. alcohol.—B'HOl : v. sol.

water and alcohol.—B'C»H.,(NOj)sOH. [162°].

Yellow needles, decomposed on fusion.

Di-benzoyl derivative CHaNjHBzj. [o.

143°]. Colourless needles (from water) ; m. sol.

hot water, v. sol. alcohol, si. sol. ether. Does
not reduce Fehling's solution.

Picryl derivative CE^^ijii^iJSO^i.
[171°]. Obtained from the hydrazine and picryl

chloride (ohloro-tri-nitro-benzene) in diluted al-

coholic solution. Yellow plates ; v. sol. alcohol

and ether, m. sol. chloroform. Decomposed on
fusion.

Oxalyl derivative
CH,NjHj.CO.CO.NjHjCH,. [221-5°]. Formed
by adding an aqueous solution of methyl-hy-
drazine to oxalic ether. White needles ; v. sol.

alcohol, m. sol. water, v. sl. sol. ether. Sublimes

at about 160° in needles. Beduces Fehling's

solntion. Nitrous acid forms the nitrosamine
CH,.N2H(NO).CO.CO.NjH(NO).CH3[147°].

Bi-methyl-hydrazine O^HgNj^ i.e. NMej.NHj.
(63°) at 720 mm. S.G. ii -801. V.D. (H = l)

30. Prepared by reducing di-methyl-nitros-

amine (CH,)2N.N0 with zinc-dust and acetic

acid (Fischer, B. 9, 111 ; Eenonf, B. 13, 2171).

Formed also by reducing di-methyl-nitramine

,(CH3)^.N02 (Franchimont, B. T. C 2, 123).

liight volatile liquid with ammoniacal odour, v.

Bol. water, alcohol, and ether. Its haloid salts

volatilise without decomposition.

Beactions.—l. CS^ forms di-methyl-thio-

carbazio acid NMe2.NH.CS2H.—2. Phmyl-tUo-
carbimide (phenyl mustard oil) forma
CjH5NH.CS.NH.NMej.—3. OxaUa ether pro-

duces NMe2.NH.CO.CO.NH.NMe2. — 4. Alhyl
iodides unite, forming azonium iodides, such as

NH2.NMe3l.—5. K2S2O, forms NMe2.NH.SO3K,
which crystallises in white plates, v. sol. water.

It is split up by hot HClAq into dimethyl-

hydrazine and H2SO4.—6. HgO oxidises it, form-
ing tetra-methyl-tetrazone NMe2.N:N.NMe2, a
yeUow oil (130°) which explodes when heated
above its boiling-point. It forms a mirror with
ammoniacal AgNOj, even in the cold, and is de-

composed by boiling dilute acids into formic
aldehyde, NH^Me, nitrogen, and NHMe,. The
tetrazone is a strong base.—7. Nitrous acid de-

composes it into N2O and dimethylamine.—8.

AceUyphenone at 100° forms NMe^.NtCMePh, a
liquid (165° at 100 mm.). It is split up again
by acids into its generators (Beisenegger, B, 16,

663).

Salts.—B'HCl.—^B'HjClj: hygroscopic crys-

tals.—^B'jHjPtCl, : orange-yellow prisms, v. sol.

water, sl. sol. alcohol.—B'jP2S04. [105°], White
needles.—B'jHjCjO^: colourless plates, v. sol.

water and alcohol, sl. sol. ether.

Ethylo-chloride NH2.NMe2EtCl. Crys-

tallises with difficulty
;

' v. e. sol. water. The
ethylo-hydroxide is reduced by zinc-dust and
acetic acid to HCl, ammonia, and NMCjEt.

—

(NH2.NMe2EtCl)2PtCl4. Crystals.

DI-METHYL-DI-HYDRO-ANTHEACEHE v.

Dl-METHYL-ANTHKACENE-DI-HTDKIDE.
METHTL-HYDEO-ETHYI-PYKIDINE v.

METHYL-ETHyii-PYKIDINB HYDKIDE.
DI UETEYL - HYDBO - HOMO - CAFFEIC

ACID V. Di-methyl derivative of (4:3:1)-Di-oxy-

PHENTL-ISO-BUTYEIC AOID.

METHYL-HYDRO-HOMO-FESTJLIC ACID v.

Di-methyl derivative of (4:3:1)-Pi-ozz-fheiiyl-

ISO-BUIYEIC ACID.

METHYL-DI-EYSBO-FABVOLINE v. Fbnia-
METHYL-PYKIDINB DIHYDEIDB.

METHYL-HYDRO-PYEIDIIIES v. Mbthyi.-
PYEBDISB HYDBIDES.

MEIHYI-HYDaO-QniNALDINE v. {Py.

3:4)-Dl-METHYL-QnlNOIiINE TETEA-HYDEIDB.
KEIHYL-EYDBO-eUINOLINES v. Meihyl-

QUINOIJNE HYDKIDEB.
DI-METHYL-HYDBOftiriNONE v. Di-

methyl deriuatwe of Hydeoquinone.
SI - UETHYL - HYDB0Q1TIN0NE - TBI -

METHYL-AMMOWIUM-IODIDE v. Methylo-
iodide of the di-methyl derivative of Di-meieyii-

AMIDO-HYDEOQUINONE.
METHYL-HYDRO-TOLUQiriNOlIE v. Di-

methyl derivative of Hydeotoluquinonb.
HETHYI-HYSBOXYLAmiNE v. Alhyl dc

rivaUves of Hydeoxylamine.
METHYL HYPOPHOSPHATE Me^PjO^. S.G.

is 1-109. From Mel and AgiPjO, (Sanger, A.
232, 11). Saponified by water.

Uethyl-hypophosphate of calcium

MeCaHPjOs 5aq. Needles.
METHYLIA. A name formerly used for

Meibylamine.



sse
METHYL-IMESATIN.

01 Uethyl-isatm under Isiinr.

by Wohl andMarckwald (B. 22, 1359) to denote

^-S^^S?"®^^"^^? "S'Wed Methyi-qlyoxaline.
METHYL. IMIDAZYL MEECAPTAN v.

STrLPHYDEO-METHYL-QLYOXAMNE.

o
™^™^^-™I»0 -DI-METHYL-THIAZOLE

S.C(NMe)v.

CH-CMe
^'''^*" ^^^°^" ^°™^* ''y *^^ *°*^°''

of chloro-acetone on di-methyl-nrea (Traumann,
A. 249, 49). White needles (from water), with
Btrong alkaline reaction. Is identical with di-
methyl-amido-methyl-thiazole.

m;ETHYI,.IMIDO-DI-(jS)-lIAPHTHYl STJl-

PHIDE NMe<g>»|»>S. [285°]. Formed by

heating imido-di-naphthyl sulphide (10 g.) with
Mel (5 g.) and MeOH (12 o.o.) for five hours at
150°. Formed also by heating di-(;3)-naphthyl-
methyl-amine with sulphur (Kym, B. 23, 2459).
Lemon-yellow plates or needles. Gives a blue
aolour with H^SOj containing HNO3.

METHYL -IMIDO - PHENYL - NAPHTHYL

SULPHIDE NMe<^>«^»>S. [183°]. Formed

by heating NH<^^i»^»\.S with Mel and MeOH
at 150° (Kym, B° 23* 2466). Light greenish-
yellow needles, si. sol. hot spirit, v. e. sol. hot
benzene.

METHYL-IMIDO-DI-PHEHYL SULPHIDE

0,.H„NS i.6. S<^«^*>NMe. [99-8°]. (0. 363°).

Formed by heating imido-di-phenyl sulphide
(thiodiphenylamine) with Mel and MeOH in
sealed tubes at 110° (Bernthsen, A. 230, 88 ; B.
16, 2899). Long white prisms (from alcohol),

insol. water, v. sol. ether, benzene, and hot
HOAc. Its alcoholic solution is coloured brown
by FeCIj. Nitric acid forms a yellow nitro- deri-

vative which, unlike that of imido-di-phenyl
sulphide, is insol. NaOHAq. The nitro- deriva-

tive may be reduced to an amido- compound
which gives a deep bluish-green colour with
FeCl,.

Isomeride 0,3H„NS i.e, S(C5H4)2NMe or

CA-N<c^*>S(?). [79°]. Formed by the

action of SCl^ dissolved in petroleum on di-

phenyl-methyl-amine NMePhj (Holzmann, B.
21, 2065). Thin yellow scales (fromhot benzene-
alcohol), insol. water, ~sl. sol. hot alcohol and
ether, v. sol. hot benzene. On heating with
topper it yields di-phenyl-methyl-amine.

METHYL-IMIDO-DI-PHENYL ST7LPH0NE

C,3H„NS0, i.e. NMe<^»^'>S02. [222°].

Formed by the action of^KMnOj on methyl-
imido-di-pbenyl sulphide suspended in water
(Bernthsen, A. 230, 91). Chains of white needles,
often slightly reddish (from alcohol) or small
compact pnsms (from glacial acetic acid). V.
B.I. sol. cold alcohol, glacial acetic acid or ether.
las^. acids or alkalis; not affected by boiling

f».? °^-?u • ?."'^'^ ^"1^ o"""- H,SO, itforml
a splendid blue hquid, turned pale violet-brown

.Ll,^^ ?°*° ™*^'"- Ms nitro- derivative after I

reauctjon gives no colour with PeCl,,

METHTL-INDAZINE C,H,K,fc«.

CjH,^
I

^NH. QvAnazoU. Methyl-mdoMU.
\n—/

[113°]. (281° i. V.) at 736 mm. V.D. 4-87 (calo.

4-53). Formed by slowly adding NaNOj to a

paste composed of o-amido-acetophenone and
HClAq. The resulting diazo-oompound is soluble

in water, and the liquid is poured into a solution

of Na^SO,. The product at first contains

CH3.C0.03H,.NH.NHSO3Na, but it gradually

loses its reducing power, and deposits needles of

^CMey
CjHj^

I
^N.SOaNa. When these needles are

heated with HClAq they yield methyl-indazine

and HjSO, (Fischer a. Tafel, A. 227, 303).

Methyl-indazine is also formed, together with
carbonic acid gas, when indazyl-aoetio acid

OjH^/ |\ is heated.

\n.nh
Properties.—Colourless needles (fromwstet),

m. sol. hot water, v. sol. alcohol, ether, and
chloroform, almost insol. cone. NaOHAq. May
be sublimed. Does not reduce Fehling's solu-

tion. Gives crystalline compounds withmetaUic
salts.

Salts.—B'HCl. [177°], Needles, v. sol.

water and alcohol.—Sulphate: needles.

—

Pier ate: yellow crystallinepowder.—Flatino-
chloride: yellow needles.

Nitrosamine CgHjNjO i.«.

yCMCv
C^/\ ^N.NO. [60°]. From B'HCl and

Nil '

cold aqueous NaNOj. Yellow needles, v. soli

alcohol, ether, and chloroform.

Dl-methyl-indazine CgH„N: i.e.

/CMev
CsH/I ^NMe. [80°]. Formed by methyla-

tion of the preceding. Colourless plates, v. sol.

alcohol, ether, benzene, and hot water.

Di-methyl-if'-indazine CjH^^^^g^N. [36°].

Formed from methyl-o-amido-aoetophenone by

conversion into the nitrosamine

CHj.CO.CjHi.NMe.NO and reducing this body

with zinc and HOAo (Fischer a. Tafel, A. 227,

336). Yellow oil, solidifying on cooling as nearly

colourless plates. Tery volatile with steam. It

forms crystalline compounds with metallic salts.

—The chloride forms colourless needles.—

The sulphate orystaUises in needles, and the

pioratein rectangular tables.

METHYL-INDAZIHE y-SULPHONIC ACID

CsHjNjSOs i.e. ObH,!

,CMev

N—

/

S0,H. The

sodium s a 1 1 of this acid is formed as described

under methyl-indazine. It is m. sol. cold water,

but ppd. on addition of NaOH or NaOl. It does

not reduce HgO or Fehling's solution. Boiling

cono. HOlAq splits it up into NaHSOj and
methyl-indazine.

METHYL-INDAZOLE v. MBTHYL-iNDAZlini.
DI-METHYL-ISDieO v. Indioo.
MEIBYL-JS9-Jlf9»EUCIira: V. Inwoo.
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{In. 1)-ICETHTL-IND0LE C,H,Nt.«.

C.H<<^^^CH. Scatoh. Skatole. [95°].

(266° i.V.). VJD. (H= l) 65-2 (oalc. 65-5).

Occurrence.—The chief -volatile constituent

of human feeces, but not present in that of dogs
(Brieger, J. pr. [2] 17, 129 ; B. 12, 1986). It

occurs among the products of the putrefaction
of albuminous substances (Brieger, Nencki, J.pr.

[2] 17, 98; H. 4, 371; B. a. H. Salkowsky, B.
12,651).

FormaUon.—1. By fusing egg-albumen with
KOH (Nencki).—2. By reducing indigo with tin

and HCl, and distilling the product with zinc-

dust. A mixture of indole and scatole is thus
obtained, and these are combined with picric

acid. When the piorates are distilled with cone.

NaOHAq the indole is destroyed, and the scatole

passes oyer, and may be crystallised from water.
The yield is -3 p.o. Scatole prepared in this

way has no faoal odour (Baeyer, B. 13, 2339).

—

8. By heating aniline-zino-ohloride with gly-

cerine (Fischer a. German, B. 16, 710).—4. By
adding nitro-cuminic acid (6 pts.) to amido-
cuminio acid (obtained by reducing 4 pts. of the
nitro-aoid), mixing with baryta (10 pts.), drying,

and distilling (Fileti, G. 13, 358, 378).— 5. The
phenyl-hydrazide of propionic acid is warmed
with ZnClj, and the product distilled with steam
(B. Fischer, A. 236, 138).—6. In small quantity
in distilling strychnine with lime (Stoehr, B. 20,

1108 ; Lobisch a. MaUatti, M. 9, 629).—7. By
heating its carboxylic acid (Arnold, A. 246,

835).

PreparaUon from pancreas.— 2,300 grms.
pancreas and 500 grms. flesh are freed from fat,

cut up and put into a loosely covered pot con-
taining 8 litres of water. The whole is left

for 5 months at the ordinary temperature. At
the end of the fourth month the odour of skatole

appears. The liquid is acidified with acetic

acid and distilled. The distillate is acidified

with HGl and picric acid is added. Bed needles

of skatolepicrate, CsHgN.05H2(NO,),OH, separate.

This is decomposed by ammonia, and the skatole

is distilled over with steam and crystallised from
water (Nencki, J. pr. [2] 20, 467).

Properties.—Glittering plates of powerful
fcecal odour, si. sol. water. It differs from indole

in giving no colour when its solutions are

treated with chlorine water. Its solution gives

with fuming HNO, an opalescence ; with KNO,
and acetic acid a white pp. of the nitrosamine

;

with CrO, a red amorphous pp. in concentrated

solutions; and with BeCl, no colour (Brieger,

J. pr. [2] 17, 130). It is not attacked by warm
dilute HNO,. It colours pine-wood moistened
with HCl red ; this is best seen by dropping pine-

wood saturated with an alcoholic solution of

scatole into cold cone. ECLA.q (Fischer, A. 236,

138).

BeaoUons.—1. Potash-fusion yields the cor-

responding indole carboxylic acid (Ciamician a.

Magnanini, B. 21, 673) 2. Bypassing C02 0ver

a mixture of sodkim, and scatole, heated at 240°

there is formed indole (Jre-l)-carboxylio acid

(0. a. M.).—3. With chloroform and NaOBt it

yields a chloro-methyl-quinoline 0,„HgClN.—4.

Semoie aldehyde and ZnCl, form, slowly at 100°,

C^5.CH(OoHsN), which crystallises from alcohol

[142°] (Fischer, B. 19, 2989).—6. When adminis-

Yoi,. m.

tered to animals it appears in the urine in the

form of the chromogen of a red pigment and as

methyl-indyl sulphuric acid OuHjN.SO^H (7)

(Brieger, S. 4, 414; Mester, S. 12, 130).

Salts.—B'jH01. Ppd. in needles when ether

is added to its alcohoUo solution (Wenzing, A.

239,239). [168°]. Insol. ether, v. si. sol. water,

V. sol. alcohol.—Piorate ^^^^(nO,)^)^. Bed
needles.

Acetyl derivative so-called v. Meihyii-
mUTL UETHXIi KETONE.

Dihydride OsH„N i.e.

0,H,<;^™®>CHj. (282° i.V.) at 744 mm.

Formed by reducing an alcoholic solution of

scatole with zinc-dust and HCl (Wenzing, A.
239, 242). Colourless oil, resembling quinoline

and piperidine in odour. V. sol. alcohol, ether,

and ligrom. Its alcoholic solution stains pine-

wood, moistened with HClAq, orange. It re-

duces AgNOa and FeClg on warming. It yields a

nitrosamine which may be reduced to an oily

hydrazine. With phenyl thiocarbimide it forms
a compound melting at 125°.— "BTBCl : sol.

alcohol and water, insol. ether.— Oxalate:
[126°] ; insol. ether.—B'^H^PtClj : yellow needles,

si. sol. water, decomposed by hot water.—Pi-
ciate: [150°] ; yellow granular crystals (from

benzene).

(Ira. 2)-]!Ietliyl-indole C,H,N i.e.

CeH4<;^^^CMe. Methyl-hetoU. [60°]. (272°

i.V.) at 750 mm. V.D. 4-75 (calo. 4-54) (Tread-

weU, B. 14, 1466).
Formation.—1. By nitrating benzyl methyl

ketone with fuming HNO3, reducing the result-

ing [2:l]C,H,(NO,).CHj.CO.CH3 with zinc-dust
and ammonia, and distilling with steam (Baeyer
a. Jackson, B. 13, 187 ; 14, 879).—2. Obtained
by heating the phenyl-hydrazide of acetone
(0H:3)ja:N.NHC„Hs (1 pt.) with ZnOlj (5 pts.) for

half an hour at 100° and then for some minutes
at 180° (E. Fischer, B. 19, 1564 ; A. 236, 124).

Properties—Needles or plates (from ligrom),

si. sol. hot water, y. sol. alcohol and ether.

Smells like indole. V. sol. cold HClAq, but de-

composed on boiling with cone. HOIA.q. HNOj
colours its solution yellow, and soon gives a
yellow amorphous pp. which does not give

Liebermann's reaction. Colours pine-wood,
moistened with HCliq, red.

Reactions.—1. EMnOj oxidises it to acetyl

o-amido-benzoic acid.—2. Potash-fusion yields

indole (In. 2)-carboxylicacid (Ciamician a. Magna-
nini, B. 21, 673).—3. By heating with sodium
in a stream of CO^ at 240° there is formed methyl-
indole carboxylic acid (Ciamician a. Magnanini,
B. 21, 671).—4. Reduced by tin and HCl to a hy-
dride, although sodium-amalgam does not act

upon it.—5. With chloroform and NaOBt it

yields chloro-methyl-quinoline [71°]. Broino-

form and NaOBt yield the corresponding bromo-
methyl-quinoline (Magnanini, G. 17, 246).—6.

On heating with cone. HCIAq for 7 hours at 225°
there is formed aniline and a liquid base CioHjN
(250°) which smells like quinoline and forma
the salts B'^H^PtCls and B'HAuClj (Magnanini,
B. 20, 2609).—7. Benzoic aldehyde at 100°

forms C,H,Ch(C'^^^*>NH), which separates

from acetone in colourless shining crystalei

Z
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[247"], insol. water, v. b1. sol. hot alcohol and
ether. On boiling with FsjCl, in HOAo it is

converted into di-methyl-rosindole (Fischer, A,
242, 373; B. 19, 2988).— 8. Nitro-henzoic

aldehyde heated with (In. 2)-methyl-indole on
the water-bath forma the corresponding
[3:l]0jH4(N0j).CH(C3HjN)j, small crystals (from
acetone), si. sol. alcohol, ether, and HOAc.
This body melts at 268°, and is reduced by zinc-

dust and ammonia to C5H^(NH2).CH(CbHsN)2 a
yeUoworystallisable oil (Fischer, A. 242,375).—9.
By fusing with phthaUa anh/ydride and a little

ZnClj there is formed an aoid 0„H„N03 pro-
bably OjHjN.CO.OeHi.COjH which crystaUises
from alcohol in colourless prisms, insol. water,
si. sol. ether, v. sol. hot alcohol and HOAc
(Fischer).—10. On heatingwith benzoyl chloride

and a little ZnClj the products are di-methyl-
rosindole CjsHjjNj and benzoyl-methyl-indole.

—

11. On heating with sine chloride alone, a small
quantity of quinoline is formed (Fischer a.

Steohe, B. 20, 819).—12. Diazo-benzene chloride
and NaOAc form compact red crystals (from

petroleum-ether) of C,Hs.N:N.C<^|^*>NH,

[116°], insol. water, v. sol. alcohol, ether, and
benzene, m. sol. petroleum-ether. This body is

BpUt up again, by reduction, into aniUne and

amido-methyl-indole 0,H4<;^^-^)^CMe

[113°] (Fischer, 4.242, 384).—13. When {In. 2)-

methyl-indole (1 pt.) is heated with Mel (2|pts.)

and a little methyl alcohol at 100° for 15 hours,

there is produced di-methyl-quinoline dihydride

(243°) (Fischer a. Steche, B. 20, 818, 2199).

Salts.—B'HI. Formed by passing dry HI
into a solution of the methyl-indole in ether

(Wagner, A. 242, 388). Flocculent pp., very
easily decomposed by water and by moist air.

—

B'jHjPtOlj Saq : yellow needles, decomposed by
water.

Acetyl derivative OjH4<^jj. ^CMe.

(200°-210° at 40 mm.). Formed in small quan-
tity, together with methyl-indyl methyl ketone
(g[.v.), by heating {In. 2)-methyl-indole withAO2O
and NaOAc. The product is extracted with
chloroform, and the extract distilled in vacuo
(Magnanini, G. 18, 95). Pale-yellow liquid.

Decomposed by boiling aqueous EOH into EOAc
and methyl-indole. Yields indole carboxylic aoid

on fusion with potash. EMnOf oxidises it to

acetyl-o-amido-benzoic acid (Ciamician a. Mag-
nanini, B. 21, 673).

{ff}-Acetyl derivative v. Meihtl-indtl
UETHYIi EEIONE.

Benzoyl derivative OgHgNBz. [82°].

Formed, together with di-methyl-rosindole, by
heating {In. 2)-methyl-indole with BzCl and a
little ZnClj on the water-bath (Fischer a. Wag-
ner, B. 20, 817). Glittering plates (from alcohol),

. si. sol. hot water, m. sol. alcohol and ether.

Dihydride 0,H„N i.e. 0,H4<;^g2>0HMe.

Sydromethylketole. (228° i.V.) at 742 mm.
Prepared by reduction of {In. 2)-methyl-indole

with tin and HOI (Jackson, B. 14, 883; Wen-
zing, A. 239, 244). Colourless oil with powerful
odour. Heavier than water. Strong base. With
}ihenyl-thiocarbimide it forms a compound
p„H„N.S , which crystallinesfron}ether in prisms

[101°].—B'jHsPtOIj : orange-yellow needles; de-

composed by water.—Oxalate: [130°]; crys-

talline.—Picrate: [151°]; crystaUine.

Acetyl derivative OJ3.,„'Sko. [66°],

From the dihydride and Xofi. White needles,

insol. water, sol. most other solvents.

Nitrosamine CjH,„N.NO. [55°]. Formed by
adding NaNO^ to a solution of the hydrochloride
of {In. 2)-methyl-indole dihydride (Jackson),

Yellow crystals (from ligroin), v. sol. alcohol,

ether, and boiling ligroin. On treatment with
tin and HCl, methyl-indole dihydride is regene-
rated. On reduction with zinc-dust and HOAo
it yields the hydrazine CbHuN.NHj, which crys-

tallises from ligroin in prisms [41°], and yields a
crystalline sulphate and hydrochloride.

{In. 3)-Methyl-indoleC^,<^^g^CH. (240°

i.V.) at 720 mm. S.O. a 1-0707. Obtained by
long heating at about 205° from its carboxylic

acid [212°], which is formed by the action of

HCl on the phenyl-methyl-hydrazide of pyruvic
acid (Fischer a. Hess, B. 17, 662). Formed also

by heating M-chloro-methyl-o-amido-styrene

0„H,(NHMe).CH:CHCl with NaOBt at 135°

(Lipp, B. 17, 2510).

Properties.—Yellowish liquid, nearly insol.

water, v. sol. alcohol, ether, and benzene. Vola-
tile with steam. A chip of pine-wood, dipped in

HClAq, is coloured violet-red by its vapour or

solution. It dissolves in cone. HCLAq, and is

reppd. by addition of water. Fuming nitric acid

added to (I»i-3)-methyl-indole suspended in water
gives a deep red colour and finally a red pp.

Beaetions.—1. An alkaline solution of irorm/ne

(NaOBr) converts it into di-bromo-methyl-oxin-
dole CjHsBrjNO, which crystallises in transpa-
rent tables, melting at 204°. It is converted by
heating with alcoholic potash into methyl-i^-

isatin, which is ppd., after boiling off the alcohol,

by addingHCl.— 2. (In. 3)-methyl-indole (2 mols.)

heated with benzoic aldehyde (1 mol.) and
ZnOl, for 2 hours on the water-bath forms

OsHj.CH(C-^'^g*^NMe)j, which crystallises in

colourless prisms [197°], insol. water, si. sol. al-

cohol and ether, v. sol. hot acetone and HOAc.
It yields a red dye on heating with FeCl, in

HOAo (Fischer, A. 242, 377 ; B. 19, 2988).—
3. On fusing equal weights of phthalic amhydride
and (In. 3)-methyl-indole with a little ZnCI^ at
100° there is formed C^^.GfiMB'B.^)^ which
crystallises from acetone in colourless prisms
[300°]. It is insol. water and alkalis, v. si. sol.

ether and alcohol, but v. sol. hoi acetone

(Fischer, A. 242, 382 ; B. 19, 2989).—4. Scarcely

attacked by Mel at 100°, but at 120° it appears

to yield a methyl-quinoline dihydride (Fischer

a. Steche, B. 20, 2199).

Picrate C,H5NCeH,(NOj)30H. [150°]. Long
dark-red prisms or needles, v. sol. benzene, si,

sol. ether. Decomposed by alcohol.

Chloro-derivative v. Di-CHioiio-MBiffnr

^CH,
INDOLE.

Dihydride C.H,<^^^g>CH,, (216=' i.V.) at

728 mm. Formed by reducing (7»t. 3)-methyl-

indole with zinc-dust and cone. HClAq (Wenzing,

A. 239, 246). Liquid, si. sol. water, v. sol. alco-

hol and ether, volatile with steam. Most of ite

stilts dissplve in alcohol ^nd water.—B',HjPtClg

:
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yellow needles, deeomposed by boiling water.

—

Oxalate: [105°].—Pi orate: [155°]; yellow
tables (from benzene).

CMe:CH.C.CH^
(B. 2)-]IIetliyl-indole I

||
^CH.

CH :CH.0.NH/
ToUmdoU. [58-6°]. Formed by heating at 240°

its carbozylio acid, which is obtained from the

p-tolyl-hydrazide of pyruvic ether (Easohen, A.
239, 226). Needles (from water), m. sol. hot
water, t. sol. alcohol, ether, benzene, and ligroin.

Toiatile with steam. Beacts like indole with

Eine-wood and with nitrous acid.—Pierate
/OeHjiNOJaOH. [151°]. Bed needles (from

water).

(In. l,2)-Dl-methyl-indole C,oH„N ».«.

0,H.<^'^OMe. [108°]. (285° i.V.). Formed

by heating the phenyl-hydrazide of methyl ethyl

ketone with ZnCl^at 180° (E. Fischer, £. 19, 1565

;

A. 236, 126). Formed also by heating bromo-
acotyl-propionio acid CH3.CO.CHBr.CHj.COjH
(1 pt.) with aniline (3 pts.) at 100° (WolS, B.
20, 427 ; 21, 123). Obtained likewise by heating

y.C.CHj.COjH
C.H,< -^CMe at 225° (Fischer).

\nh
Properties.—^White plates (from dilute alco-

hol). Smells like indole. Y. si. sol. hot water,

y. e. sol. alcohol and ether, si. sol. cold Ugroiin.

Dissolves in cono. HClA.q but is reppd. on dilu?

tion with water. Does not colour pine wood.
Reactions.—1. NaNOj added to its solution

in HOAo forms a nitrosamine [63°], crystal-

lising in yeUow needles, v. si. sol. water, v. sol.

alcohol. By zinc-dust and HCl it is re-con-

verted into di-methyl-indole. It exhibits Lieber-

mann's reaction.—2. Mel in MeOH converts it

into tri-methyl-qninoline dihydride.

Picrate B'C,Hj(NOj)sOH. [167°]. Brown
needles' (from alcohol).

Dihydride 0,H,<^2'^^>CHMe. (231°) at

750 mm. Formed by reducing di-methyl-indole

vrith zinc-dust and HCliq (Steche, A. 242, 371).

(In. 2,3)-Si-methyl-indole C,gH„N i.e.

0«H,<^^g^CMe. [56°]. Formed by heating

the phenyl-methyl-hydrazide of acetone (1 pt.)

with zino chloride (5 pts.) for 3 hours at 130°

(Fischer, B. 19, 1565; Degen, A. 236, 153).

Formed also by heating its oarboxylio acid

C«H4<N(CEn^^^^® at 200° (D.). White

needles, v. sol. alcohol, ether, benzene, and
ligroin, V. si. sol. water, v. sol. cono. HCLiq.
JMay be distilled without decomposition. It gives

the pine-wood test very distinctly. Nitrous acid

forms a complicated product. The picrate
crystallises in dark-red needles. The hydride
is V. sol. weak acids.

(I».l,3)-Di methyl-indole O.H<<™^^CH.

(230°-255°). Formed by heating the phenyl-

methyl-hydrazide of w-propionio aldehyde (1 pt.)

with ZnClj (5 pts.) at 135° (Degen, A. 236, 163).

Oil.

(B. 2-Jra-3)-Di-iii8tliyl.indole C,|,H„N .«.

CMe:CH.C.CH ^
I I ^OH. Mrihyl-f-tolmdoU.
6H:CH,0,NJfr

(242°-245°). Formed by heating its carboxylio

acid at 225° (Hegel, A. 232, 216). Liquid, vola-

tile with steam ; v. sol. alcohol, ether, and benz-

ene. Dyes pine-wood, moistened with HCl, red.

Fuming HNO3 gives a red colour and, finally, a
pp. The picrate is crystalline.

(B. 2, In. 2)-Di-methyl-iadole C,jH„N i.«.

CMe:CH.C.CH.

I II
>CMe. Methyl • v tolmdole.

CH : CaCNH-^
[114°-U7°]. Formed by heating the ^-tolyl-

hydrazide of acetone with ZnCLj (Easohen, A.
239, 227). May be distilled without decompo-
sition. Almost iusol. hot water, v. sol. hot alco-

hol, ether, and benzene.—B'CeHj(NOj)j(OH).
[155°]. Dark-red needles (from benzene).

(B. 4, In. 2)-Di-methyl-indole C,„H,,N tA
CH:OH.C.CH >.

I!
)CH. Methyl-o-toUndole. Ob-

CHiCMe-CNMe/
tained by the action of heat on its carboxylio
acid, which is derived from the o-tolyl-methyl-

hydrazide of pyruvic acid (Hegel, A. 232, 220).

Liquid, smelling like indole, volatile with steam.
Dyes pine-wood, acidified by HCl, violet-red.

Behaves like indole towards nitrous acid.

Di-methyl-indole C,„H„N. (275°). Formed
by allowing a solution of the hydrochloride of

(o)-di-methyl-dipyrrole in dilute HjS04 to stand
for some time in the cold (Dennstedt, B. 21,

3439). Liquid, volatile with steam.—Picrate
B'CeHjfNOj).OH. [156°]. Dark-red silky needles
(from benzene).

Di-methyl-mdole 0,„H„N. (c. 270°). Formed
from ()3)-di-methyl-dipyrrole in the same way as
the preceding isomeride (D.). Liquid. Smells
like soatole.—Picrate B'C3Hj(N0j30H. [149°].

Bed silky needles.

(In. l,2,3)-Tri-methyl-indole C„H,3N i.e.

0,H,<;^^|^CMe. (280"). Formed by heating

di-methyl-indyl-acetic acid for several hours at
210° (Degen, A. 236, 160). Formed also by
heating the phenyl-methyl-hydrazide of methyl
ethyl ketone with ZnClj at 180° (D.). Yellow
oil with characteristic odour. Miscible with al-

cohol and ether. Gives no colour to pine-wood.
Picrate B'C3Hj(N0j)30H. [150°]. Dark-red
needles (from hot benzene).

(B. 4, In. l,2)-Tri-methyl-indole C.iH.jN i.«.

CH:CH.C.CMe.
I 11

>f
CH:CMe.C.NH
Formed by heating bromo-aoetyl-propionio
(bromo-levulio) acid CH3.CO.CHBr.CHj.COjH
with o-toluidine (Wolff, B. 21, 3362). White
plates, V. sol. alcohol, chloroform, andpetroleum-
ether, V. si. sol. water. Volatile with steam.

—

Picrate B'CjHj(NOj)sOH, [152°]. Purple-red
scales.

(B. 2, In. l,2)-Tri-niethyl-indole C„H,jN i.e.

OMe:CH.O.CMe^
I II

^CMe. [121°]. (297° cor.).

CH:CH.0.NH/
Formed by warming ;3-bromo-acetyl-propionio

acid (1 pt.) with ^-toluidine (3 pts.), and finally

heating the mixture to boiling (Wolff, B. 21,

3361). Plates, v. sol. alcohol, chloroform, and
petroleum-ether, v. si. sol. water. Does not give
the pine-wood reaction. The solution in HOAc,
Qliz«d with FeClg, becomes green on boiling, and

JCMe. [79°]. (283° uncor.).
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finaUy blue. PicrateB'0;a,(N02)30H. [189°].

Brownish-red needles, t. sol. benzene and al-

cohol.

Nitrosamine 0,H5<^^^^Q>^CMe. [73°].

ti-olden-yellow needles, t. e. sol. alcohol and
EOAc, si. sol. water.

Tetra-methyl-indole Cj^HisN. (285°). Light-
yellow oil, with oharaoteristio odour (Dennstedt,

B. 22,1924). PicrateB'C.Hj(N02)30H. [100°].

Shining red needles.

JJETETI-INDOIE ACETIC ACID u. Methyl-
INSTL-ACETIO ACID.

{In. 1)-METHYE-IND0LE (In. 2)-CAEB-
OXYLIC ACID C,.HsNOj i.e.

CsH4<^2®^C.C02H. Scatole {fi)-carboxyUc

acid [165°]. Formed by saponifying with aloo-

hoUo potash its ether which is obtained by boil-

ing with alcoholic hydrogen sulphate (10 p.c),

the phenyl-hydrazide of ethyl-glyoxylio ether
CHs.CH2.C(N2HPh).CO,H (Wislioenus a. Arnold,
B. 20, 3395 ; A. 246, 835). Formed also by heat-

ing scatole with sodium in a current of CO^ at
240° (Ciamician a. Magnanini, O. 18, 61 ; B.
21, 672, 1927 ; Rend. Accad. Line. [4] 4, 740).
Thin white needles (from boiling water), v.

sol. alcohol and benzene, v. si. sol. water. Its

alcoholic solation is coloured deep red by
Fed,. On heating above 165° it is split up
into COj and scatole [95°].—AgA'; white powder,
insol. water.

Ethyl ether 'Eiik'. [134°]. Needles (from
alcohol), insol. water, v. e. sol. benzene and
ether.

(In. l)-]ITethyl-indole carbozylic acid

CioHjNOj. Scatole {a)-c<m-boxyUa acid. [164°].

(Possibly identical with the preceding acid).

Occurs among the products of the putrefaction

of serum-albumen, and of muscular tissue (H. a.

B. Salkowsky, B. 13, 191, 2217 ; H. 8, 23 ; 9,

8). Small plates (from benzene). Decomposed
on heating above its melting-point into COj and
scatole. Y. si. sol. cold water, v. sol. alcohol and
ether, m. sol. benzene. FeClj colours its dilute

solution (containing HCl) violet on boiling.

Nitrous acid colours its dilute solution cherry-

red, and presently gives a pp. Bleaching powder
colours a dilute solution, acidified by HOI, purple;
this reaction, and that with nitrous acid, are not
exhibited by {In. l)-indole (JM.2)-carboxyIie acid.

—^AgA'. Sparingly soluble pp.

{In. 2) KCethyl-indole {In. l)-carboxyIic acid

/C.OOjH
OuH,< ^ . Methyl-Tcetole carboxylic

\NH.OMe
acid. [172°] or [183°]. Prepared by heating

{In. 2)-methyl-indole (10 g.) mixed with sodium
(3-6 g.) in a current of dry COj first at 235° and
finally at 315° ; the unaltered methyl-indole is

removed by steam distillation, and the acid re-

crystallised from acetone (Ciamician a. Mag-
nanini, (?. 18, 60 ; B. 21, 672 ; Bend. Accad.
Line. [4] 4, 740). White crystalline powder,
oompLetely decomposed at its melting-point into

COj,and methyl-indole (methyl-ketole) ; this de-
composition is partially effected by merely boil-

ing the aqueous solution. SI. sol. water and
benzene, v. sol. alcohol and acetone. It gives
white ppB. with lead and mercurio salts, and a

green pp. with a ouprio salt.—AgA' : white oryg.

talline pp.
{In. 3)-lIetliyl-indoIe {In. l)-08Tboz7lio acid

O.H,<^(^^°"^)^CH. [212°]. Obtained by

heating the phenyl-methyl-hydrazide of pyruvic
acid (1 pt.) with 10 p.c. aqueous HCl (16 pts.)

on the water-bath (E. Fischer a. Hess, B. 17,

559). White needles, v. sol. hot alcohol, ether,

and benzene, si. sol. hot water, nearly insol.

cold water. Its solution in HjSO^ is red. By
prolonged heating at its melting-point it is split

up into CO2 and {In. 3)-methyl-indole. Eeadily
oxidised by KMnO^. An alkaline solution of Br
or CI oxidises it to methyl-^-isatin and 00^.-

{B. 4)-MethyI-iiidole {In. 2)-carbozylic acid

OH : CH.C.CH.
I II

"^CCOjH. [171°]. Formed by
CH:CMe.C.NH/
saponifying with alcoholic potash its ethyl ether
which is obtained by heating the o-tolyl-hydra-

zide of pyruvic ether (1 pt.) with ZnCl; (1 pt.) at
220° (Easchen, A. 239, 228). Needles (from
water), v. sol. alcohol, ether, and HOAc.

{B. 2)-Methyl-indole {In. 2)-carboxylic acid

CMe:CH.O.OH.
I Ij-

^CCOM. [228°]. Formed from
CH :CH.C.Nh/
its ethyl ether which is obtained by heating the
^-tolyl-hydrazide of pyruvic ether with ZnClj at
220° (Easchen, A. 239, 228). Needles (from
water), m. sol. hot water, v. sol. alcohol, ether,
chloroform, and HOAc. Decomposed on fusion
into COJ and (B. 2)-methyl-indole.

Ethyl ether BtA'. [160°]. Colourless
needles or plates.

{In. 2, 3)-Di-methyl-indole {In. l)-caibozylio

acid 0.,H„NO, U. C.H,<^(^0^^)>CMe.

[185°]. Formed by saponifying its ether which
is obtained by heating the phenyl-methyl-hydra-
zide of acetoacetic ether with ZnCl^ (Fischer,

B. 19, 1569 ; Degen, A. 236, 157). Six-sided

plates, m. sol. hot alcohol and chloroform, si.

sol. water, ether, benzene, and ligroin. Splits up
at 200° into COj and {In. 2-3)-di-methyl-indole.

The Na salt is insol. cone. NaOHAq. The Ag
salt is insol. NHjAq. Colours pine wood.

Ethyl ether EtA'. [95°]. Colourless
needles (from alcohol-ligroin), t. sol. alcohol
ether, benzene, and chloroform, si. sol. ligroin.

{B.4:,In. 3)-Di-methyl indole (i'»..2)-carb-

oxylic acid C„H,,NO, i.e.

CH:CH.O.CH .

I II
^C.COjH. [210°]. Formed by

OH:CMe.C.NMe/
warming the o-tolyl-methyl-hydrazideof pyiuvio
acid (1 pt.) with phosphoric acid (20 pts. of S.Q.
1-17) on the water-bath (Hegel, A. 262, 220).

Colourless needles (from benzene), v. 0, sol.

alcohol. Splits up on heating into CIO2 and the

corresponding di-methyl-indole. When its alka-

line solution is warmed with NaOCl and the

product heated with water there is formed di-

methyl-;('-isatin C„H3M6<^^g>C0 [157°].

{B. 2, In. 3)-Di-metbyI-indole {In. 2)-oarb-

CMe:CH.C.OH v
oxylio acid

|
||

^CCO^H. [221°].

CH :CH.C.NMe/
Formed by warming the ^-tolyl-methyl iydr»-
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side of pyruvic acid (1 pt.) with HCl (20 pta. of

lO'p.c). the aoid being ppd. (Eegel,^. 232, 216).

Needles (from hot alcohol), si. boI. ether, isol. hot
benzene, chloroform, and glacial HOAo, insol.

ligroin. Forms the corresponding di-methyl-
indole on heating. A neutral solution of its Na
salt gives with NaOGl a yellow crystalline pp.
[135°], which on boiling with water is changed

to di-methyl-^-isatin Ofi3Me<^^^^i,'^CO crys-

tallising in red needles [148°].

METHTL-rNDONAPHTHENE C,„H„ i.e.

°A<oh'^°^- ^^^^y^ ^'^e^- (206°)

(Eoser) ; (201°) (Von Pechmann, B. 16, 516).

Formed by distilling methyl-indonaphthene oar-

boxylio acid with soda-lime (Boser, A. 247, 159).

Transparent highly refractive liquid, smelling

somewhat like naphthalene. Absorbs oxygen
from the air, becoming gummy. On heating
with cone. HGlAq it also becomes gummy, and
H2SO4 has a like effect. By.heating with HIAq
at 180° it is converted into a solid body, fusible

under water, v. sol. ether, si. sol. alcohol.

Piorie acid compound
0,„H,„06Hj,(N0j)30H. [76°]. Unstable orange
powder (Von MiUer, B. 23, 1882).

IIEIHYI-INSOirAFEIHENE CABBOXY-

Lie ACID C„H„Oj i.e. CJB.t<^^^yC.CO^K.

' Dihydronaphthmc ' acid. [200°]. Formed by
gently warming benzyl-aceto-acetic ether (1 pt.)

with cone. H2SO4 (7 pts.), and pouring the pro-
duct into water (Von Pechmann, B. 16, 516;
Eoser, B. 20, 1574 ; A. 247, 158). White needles
(from alcohol), almost insol. water, m. sol. hot
alcohol and ether. Crystallises from glacial

acetic acid in prisms (containing HOAc). May
be distilled with slight decomposition, but when
boiled for a long time it splits up into GO, and
methyl-indonaphthene. On oxidation it yields

phthalic acid.

Methyl ether *KeA.'. [78°]. Smallneedlea,

V. sol. alcohol and ether.

Li - bromide OeH4<;^^®^^CBr.002fl.

[215°]. Formed by exposing the acid to bromine-
vapour. White crusts (from ether). On warm-
ing with HOAc it gives off HBr and leaves

C,H,<^^^>O.COaH [245°], which forma a

methyl ether melting at 100°.

Methyl ether C^„B.JBifiO^Me. [157°].

White needles, si. aol. methyl alcohol.

METHYl-INDONAPHTHENE DIHTDEIDE
CABBOXYLIC AGIB C„H,A i.e.

0,H4<;q^^>CH.G0jH. Methyl-hydrindo-

*naphthejie carhoxyUc acid. [80°]. ,(300°-310°).

Formed by the action of sodium-amalgam on an
alkaline solution of methyl-indonaphthene carb-

oxylio acid (Boser, B. 20, 1574 ; A. 247, 165).

Small needles (from hot water), v. sol. alcohol

and ether, scarcely volatile with steam. On con-

tinued heating above 310° it becomes viscid, but

the crystalline acid is reproduced on treating

this viscid mass with alkalis.—AgA'.—BaA'j 2aq

:

needles (from alcohol), v. sol. water.

METHYL-IirDONAPHXHOClirillOIfE

0„H,0, i.e. C.H,<^Q>OHMe. Methyl-di-lteto-

hydrmdene. [85°]. (0. 150° at 18 mm.). Formed
by the action of sodium on a mixture of ethyl

propionate and phthalate (Wislicenus a. Kotzle,

A. 252, 80). Blunt pyramids (from alcohol) or

needles (from light petroleum), sol. ether and hot
water. The sodium derivative 0„H,NaO,
crystallises in small dark-red prisms.

m-oxim 0,H4<^|^°gj>CHMe. [117°].

Needles, sol. alcohol, ether, alkalis, and HOAc.
Mono-phenyl-hydraside

C^4<ffi^^^)>CHMe. [164°]. Crystals, v.

sol. ether and benzene. Forma a green solution
in HOAo.

I)i>)uethyl-indonaphthoqninoue C„H,|,Oj i.e.

CBH4<^Q>GMe,. [108°]. (c. 250°). .Formed

by heating methyl-indonaphthoquinone with
Mel and MeOH at 100° (W. a. K.). V. sol. al-

cohol, ether, and benzene.
Phenyl-hydrazide

OeH4<g^^j^|>CMe,. [184°-187°]. Slender

yellowish prisms (from alcohol), sol. ether and
HOAc. FeClj colours its solution in H^SO, in-

tensely dark green.
METHYL INDOPHENINE v. Indophenine.
METHYL-INDYL-ACETIC ACID 0„H„NO,

,CHj.G02H

t.«. CeH4<% . [195°_200°].

T«IH.CMe
Formed by warming the phenyl-hydrazide of

acetyl-propionic (levulio) acid with ZnGlj at
125° (E. Fischer, B. 19, 1565 ; A. 286, 149).

Colourless plates, si. sol. hot water and chloro-
form, m. sol. ether, v. sol. hot alcohol, v. e. sol.

acetone and hot HOAc. Nitrous acid yields a
nitrosamine. At 225° it is split up, slowly into
GOj and di-methyl-indole. Its picric aoid com-
pound crystallises in slender dark-red needles.

Di-methyl-indyl-acetic acid CijHijNOj i.e.

yCHj.COjH

C^4< ^^ . [188°]. Formed by
NMe.CMe

saponification (by alcoholic KOH) of its ether,
which is obtained by warmingthephenyl-methyl-
hydrazide of acetyl-propionic ether with ZnCl,
ffischer, B. 19, 1568; Degen, A. 236, 158).
Colourless plates, si. sol. water, ether, and benz-
ene, V. sol. alcohol and chloroform. Its alkaline
salts are v. e. sol. water, but ppd. on addition of
caustic alkalis. At 210° it is split up into 00,
and (i?i-l,2,3)-tri-methyl-indole. Does not give
the pine-wood reaction.

METHYL INDYL KETONE v. {$)-Acetyl.

IKDOLE.

(Ito.i)-mexhyl-indyl methyl ketone

C„H„NO i.e. CA<NH^>O.CO.GHs. AcetyU

scatole. [148°]. Formed by heating (Jra-l).

methyl-indole (scatole) (1 g.) with AcCl (10 g.)

andZnCljdg.) (Maguanini, O. 18,99; B. 21,
1938). Long needles (from dilute alcohol), insol.

cold water, v. sol. hot alcohol and acetone, m.
sol. ether. Volatile with steam. Not affected

by KOHAq, but cone. HGl forms scatole. Hot
cone. HjSOj gives a purple solution!

Piorate [156°]. Yellow needles, si. boL
oold, v. sol. hot, beii;;ene.
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Oxim Oja,<™^>0.0(NOH).CHr [119°].

Small needles, decomposed by acids and alkalis,

Xeproducing the ketone.

(In. 2)-IIIetliyl-iudyl methyl ketone
.OO.CH,

C.K,<C ^^ Acetyl-metJwl-lcetole.

im. . OMe
[196°]. Formed by heating (Jn-2)-methyl-indole

(methyl-ketole) (1 pt.) with Ac^O (5 pts.) and
NaOAc (1 pt.) for six hours with inverted con-

denser (Jackson, B. 14, 879; Fischer, A. 242,

379). Colourless needles (from acetone), si. sol.

water, v. sol. alcohol and hot benzene. Dissolves

in HClAq. Kot decomposed by boiling NaOHAq,
but boiling cone. HClAq regenerates the ketone.

EMn04 oxidises it to acetyl-amido-benzoic acid

(Magnanini, <3. 18, 97).

Phenyl-hydrazide C„E„N, i.e.

yC(NsHPh).CH,

C^4< *\ • [0.136°]. Formed
TSH . CMe

by heating the ketone with phenyl-hydrazine
hydrochloride and NaOAc. Colourless plates,

m. sol. hot benzene, t. si. sol. petroleum-ether.
DI-METHYL-INOSITE v. Dambonite.
METHYL-IODAMINE v. Mbthylamine.
METKYL IODIDE CH,I. lodo^methane. Mol.

w. 142. (42-8°) (Dobriner, A. 243, 23) ;
(42-3°)

(Perkin, 0. J.45,459). S.G.g2-3346(D.)ji|2-2852;

U 2-2529 (P.). S. -008 at 15° (Bardy a. Bordet,

A. Ch. [5] 16, 569). C.E. (0°-10°) -00118 (D.).

S.V. 64-1 (Lessen, A. 254, 69) ; 64-8 (Eamsay)

;

M.M. 9-009 at 19-5°. H.F.p. (gas) + 8420. H.F.v.

(gai) 2840 (Thomsen, Th.). Obtained by dis-

tilling phosphorus (1 pt.) With iodine (8 pts.),

dissolved in moist methyl alcohol (14 pts.), or

phosphorus (60 g.) with iodine (1000 g.) and
methyl alcohol (500 g.) (Dumas a. Pffigot, A.

15, 30 ; Pierre, A. 56, 147 ; Landolt, A. 84, 44 ;

Hofmaim, C. J. 13, 69). Prepared also from red

phosphorus (10 pts.), MeOH (35 pts.), and I

(100 pts.) (Personne, J. 1861, 607 ; Butlerow, B.

6, 561), and from EI, MeOH, and gaseous HCl
(De Vrij, J. 1857, 441). The distillate is washed
with water and rectified over CaClj and lead oxide.

Colourless, slightly combustible liquid. Not at-

tacked by gaseous HOI.
BeacUons.—1. Chlorine converts it into,

MeCl.—2. When heated with zimc it forms
IZnMe. The moist oopper-zino couple forms
methane (Gladstone a. Tribe, C. J. 26, 682).—
3. When heated with alloys of K or Na with

As or Sb it yields methides of arsenic or an-

timony.—4. With Mg and Al it forms meth-
ides.—5. When heated in a sealed tube mth
aqueous NH, it forms mono-, di-, and tri-methyl-

amine and NMOjI.—6. With EtOH at 125° it

forms Btl and MeOEt (Busse a. Kraut, A. 177,

272).— 7. Heated with water (15 pts.) at 100° it

ia converted into methyl alcohol (Niederist, A.

196, 350).—8. With H„S and water it forms
MeI(HjS)j23aq (Forcraiid, A. Ch. [5] 28, 21).—
9. Sulphur at 160° to 190° forms SMCal and
other products (Klinger, B. 10, 1880).

Sy&rate (Me^^aq. [-4°] (F.) ;
[4-8°]

(Villard, C. B. Ill, 185). Formed by passuig a

current of moist air through the iodide (Forcrand,

C. B. 90, 1491).

IIEIHYL-IODOFOBK v. Tbi-iodo-eihamx.

HETHYIi-ISATIC ACID v. IsAiio ACID.

UETHYL-ISATUr v. Isatqi.

METHYL-ISAIOlfC ACID v. IsAio'io Acio.

HETHYI-ISATOID v. Isatoid.

METHYL-ITACONIC ACID CAO«. [166T.
A product of the distillation of methyl-paraconio
acid (Frankol, A. 255, 87). Formed also by
heating a solution of methyl-citraconic acid at
150° in sealed tubes. Prisms, sol. water, insoL
chloroform. When distilled it partially car-

bonises, and ia partially converted into the
isomeric methyl-citraconio acid. Nitric acid

appears to convert in into methyl-mesaconio
acid [195°]. Sodium-amalgam reduces it to

ethyl-succinio acid.— BaA" iaq;— CaA" aq.—
Ag^".

TETEA-UETHYLITTU HYDBOXIDE v.

Methylo-hydroxide of Tbimethyi/Auinb.
DI-IIEXEYL-EETIKE ia Tsiba-uethyl-

PYBAZINB.
DI-METHYL-EEXOL v. Meihxl-oxyeibyi.

KETONE.
UEIHYI-EEIOLE «. (In. 2)-Meibtl-

INDOLE.
DI-METHYL-EETONE is Acetone.
Di-methyl di-ketoue C^HsOj i.e.

CH,.CO.CO.CHj. JH-acetyl. (88°). S.G. *-'

'9734. S. 25 at 15°. Formed by heating its

dicarboxylic acid (ketipic acid) either by itself

or with dilute HjSO) (Fittig, B. 20, 8179 ; A,
249, 200). Formed also from its mono-oxim
(nitroso- methyl -ethyl -ketone) by successive

treatment with NaHSO, and dilute acid

:

CH,.CO.CMe:NOH + H^SO,+ HjO
= 0H3.CO.COMe + NH,SO4H (Von Pechmann,
B. 20, 3162). Most easily prepared by saponi-

fying methyl-aceto-acetio ether vrith dilute (3

p.c.) alkali, treating the product with NaNO,
and H2SO4, removing alcohol by distillation,

adding dilute H2SO, (20 vols, of 15 p.c), and dis-

tilling with steam (Von Pechmann, B. 21, 1411).

Yellow mobile liquid, smelling like acetone and
quinone, miscible with alcohol and ether. De-
composed by alkalis or hot alkaline carbonates.

Forms metallic derivatives of trimethyl-glyoxal-

ine with ammoniacal solutions of silver nitrate

and of cuprous chloride. With alcohol it forma
an unstable compound 04H8022HOEt, boiling

at 75°. With water it forms a crystalline hy-
drate (C4He02),2aq, insol. water, alcohol, and
ether. Yields a very unstable compound with
SOj. Combines with NaHSO,.

BeacUons.—1. With HCy it forms the nitrile

of di-oxy-di-methyl-succinio acid.—2. Bromine
dissolved in CS^ forms a di-bromo- derivative

CjH^BrjOj [117°].—3. Ammonia forms tri-

/N:CMe
methyl-glyoxaline OHMe<

|
[133°] (271°).

\N:CMe
4. When warmed with o-tolylene-diarmne acet-

ate it ia converted into tii-methyl-quinoxaline

OjH4Me<^-j^;„jy.^^,which crystallises from light

petroleum in prisms [91°] (270°).—5. Aniline
forms the anUide PhN:CMe.CMe:NPh, which
crystallises from alcohol in lustrous sulphur-

yellow scales [133°], t.boI. ether, m. sol. alcohol,

insol. water.— 6. On adding dilute aqueous
NaOH or Na^CO, to an aqueous solution of the

diketone until it becomes colourless, then at

once acidifying With dilnte EjSO^ and extract.
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ing with ethet, the product is di-methyl-qaino-
gen CH,.CO.OMe:CH.OO.CO.CHs, a yeUowish
bitter syrup, which forms a phenyl-hydrazide
C„H,o(NiHPh)3 [205°], and is converted by excess
of ajtali into p-xyloquinone.—7. Heated with
an aqueous solution of itrea it forms di-methyl-
glycolurite OeHioNjOj (Pranohimont a. Klobbie,
B. T..0. 7, 251).—8. Eeduced in alkaline solu-
tion to a product (CH3.CO.CH(OH).CH3?), which
instantly reduces PeMing's solution in the cold.

Mono-oxim OH8.CO.C(NOH;).OHs. Iso-

nitroso-methyl-ethyl-ketone. [74°]. (186°).

V.D. 3-51 (oalc. 3-49). Formed by treating

methyl-aceto-aoetio ether (1 mol.) wi& aqueous
EOH (3 mols.), foUowed by nitrous acid (Y.

Meyer a. Zublin, JB. 11, 822). Prisms (from
chloroform) or plates (from water), t. e. sol.

alcohol, ether, and chloroform. Decomposed
by heating with dilute HClAq at 140° into am-
monia and acetic acid. Boiling cone. HGlAq
yields HOAc, hydroxylamine, and a little of the
dioxim (Schramm, B. 16, 177). By boiling with
dilute HjSO, it is split up into hydroxylamine
and the diketone (Yon Pechmann, B. 20, 3218).
Treatment with aqueous NaHSO, and dilute

E2SO4 also forms di-methyl diketone (Yon Pech-
mann, B. 20, 3162). Alkaline KjFeCy, oxidises

it, even in the cold, to acetic and nitrous acids
(Gutknecht, B. 12, 2290). On reduction by
SnCl, and ECl, followed by removal of tin by
H2S and addition of alkali, tetra-methyl-pyrazine
is obtained. But if the solution is allowed to stand
when acid another base is got (Braun, B. 22,

559).

Methyl ether of the mono-oxim
OH5.CO.C(NOMe).CH3. (125° uncor.). Colour-
less oil, lighter than water (Ceresole, B. 16,

834).

Di-oxim 0H3.C{N0H).C(N0H).CH,. Me-
thyl-eth/yl-acetoximic add. [234°]. Formed
by the action of hydroxylamine on the mono-
oxim (Schramm, B. 16, 179 ; Auwers a. Y. Meyer,
B. 21, 3527) or on the diketone (Fittig, A. 249,

204). Small colourless needles, insol. water, t.

sol. alcohol and ether. May be sublimed.
Oxim-phenyl-hydraeide

CH,.0(NOH).C(N,HPh).CH,. [158°]. Formed
from the oxim and phenyl-hydrazine (Yon Pech-
mann a. Wehsarg, B. 21, 2997). Large crystals

(from alcohol). Its solution in H^SO^ is coloured

bluish-violet by FeCl,.

Phenyl-hydrazide
CH3.CO.C(NjHPh).CH3. [133°]. Formed by
running a solution of diazobenzene chloride

into one of methyl-acetoacetic acid, the reaction

being completed by adding a solution of NaOAc
(Japp a. Klingemann, B. 21, 649 ; A. 247, 218

;

Yon Pechmann, B. 21, 1411). Yellow tables

(from benzene). Forms a yellow solution in

cone. H2SO4.
Di-phenyl-di-hydrazide

CH3.0(N2HPh).C(NjHPh).CH,. [243°] (Japp)

;

[239°] (Pittig). Formed by treating the mouo-
phenyl-hydrazide with phenyl-hydrazine (Japp,

A. 247, 218), or by the action of phenyl-hydra-

zine on an ethereal solution of di-methyl di-

ketone (Fittig, A. 249, 203; Yon Pechmann,
B. 20, 3164). Formed also by heating the

phenyl-hydrazide of pyruvic acid (Japp a.

Klingemann, B. 21, 550). Yellowish needles,

almost insol. water, alcohol, and ether, si. sol.

)NPh, which is a very weak base.

cnloroform, m. sol. acetone and hot benzene.

Dissolves in cold cone. H2SO4 forming a brown
solution, which after some time becomes dirty-

wine red, appearing green inthin layers. K^Cr^O,
in HOAo oxidises it to the ' osotetrazone

'

CH3.C:N.NPh

I I , which crystallises in matted red
CH3.C:N.NPh
needles [169°], insol. water, sol. chloroform and
benzene, m. sol. ether, si. sol. acetone and alco-

hol, almost insol. fiOAc. This ' osotetrazone

'

is reduced to the original diphenyl-dihydrazide
by warming with phenyl-hydrazine. HCl con-
verts the ' osotetrazone ' into an ' osotriazone '

CH3.0:Nv

CH3.0:N'^
[35°], (o. 255°), insol. water, sol. alcohol and
ether (Yon Pechmann, B. 21, 2759).

DI-METHYI-DI-KETONE SICABBOXTLIC
ACID CAO, i.e. COjH.CHj.CO.CO.CHj.CO„H.
Di-keto-adtpia acid. Ketipia acid. Ke^atia
acid. Oxalyl di-acetic add. Obtained by warm-
ing its ethyl ether with cold cone. HClAq (Fittig

a. Daimler, B. 20, 203 ; A. 249, 183). White
amorphous powder, insol. or v. si. sol. cold water,
alcohol, chloroform, CSj,benzene, and petroleum-
ether. On heating alone or with dilute H2SO4 it

is converted into dimethyl diketone.

Ethyl ether EtjA". [77°]. Prepared by
warming oxalic ether with ohloro-acetic ether
and amalgamated granulated zinc at 80° for

three days. The mass is extracted with water
and the insoluble portion treated with dilute

E2SO4, and the solution so obtained extracted
with ether. The ether is distilled off, and the
ketipic ether left recrystallised from alcohol
(Fittig a. Daimler). Formed also by the action
of NaOEt and oxalic ether on acetic ether (Wis-
licenus, B. 20, 589 ; A. 246, 328). Colourless

plates or prisms, insol. cold water, v. sol. ether
and chloroform, m. sol. hot alcohol, benzene,
and CSj. Decomposed by boiling water. FeCl,
colours its alcoholic solution deep red.

Reactions.—1. Bromine added to a warm
solution of the ether in CS^ forms
C02Et.CBr.2.C0.C0.CBr2.C0jEt [119°], which if

converted by ammonia into oxamide and di.

bromo-acetamide [156°]. Bromine added to a
solution of ketipic ether in cooled CS, forma
C0^t.CHBr.C0.C0.0HBr.C0jH, which is de-

posited in colourless plates [70^.—2. Chlorine
passed into a boiling solution of the ether in

chloroform forms COjEt.COLj.CO.CO.OClj.COjBt
[93°], which is also produced by chlorinating

di-oxy-quinone dicarboxylio ether (Boniger, B.
22, 1285).—3. Phenyl-hydrazine forms a phenyl-
hydrazide

C02Et.CH2.C(N2HPh).C(N2HPh).CH5,.C02Et
crystallising from chloroform in Ught-yellow
needles [160°-180°].

DI-METHYE-KETOXIM v. Aobtoxiii.

HETHYL-LEFIDONE v. Oxt-diueieyii.
QUINOIiINE.

METHYI-PAEA-IEUCANILINES v.Meth^.
tei-amldo-tbi-phentii-meihanbs.

METHYL-LUTIDONE ti. Oxt-iw-methti,-
fybiduo:.

MEIHYL-FSEUOO-LTTIIDO-SIYSIL v. On.
IBI-UEIHYL-fTBIDINK.



UA METHYL-MALONIO ACID.

DI.MEIHTL-HALEIO ACID 0,HsO, i.e.

C02H.CMe:CMe.002H. Pyrocinchomc acid.

Di-methyl-fumaric acid. Di-methyl-ethylene

dA-carhoxylic acid. Butylene dicarboxyUo acid.

Formation.—1. Its anhydride is formed by
the dry distillation of ciachonic acid 0,HgO,
(Weidel a. Schmidt, B. 12, 1151 ; Weidel a. Brix,

M. 3, 608).—2. The anhydride is formed by dis-

tilling the mother-liquor from the preparation

of terebio acid by oxidation of turpentine with
HNO3 (Eoser, B. 15, 1318).—3. By heating the

lactone CH3.C(COjH).OH(COjH).0Hj.CO at 180°
I ^0 1

(Each, A. 234, 39).—4. Together with di-ohloro-

di-methyl-succinic acid

C02H.CClMe.001Me.C0»H by the action of re-

duced silver upon di-o-ohloro-propionio acid

(Otto a. Beokurts, S. 18, 825).—5. By the action

of reduced silver upon di-ohloro-di-methyl-suc-

cinic acid (0. a. B.).—6. The anhydride is

formed by treating either ' anti ' or ' para ' di-

methyl-Buccinio acid in the fused state with
bromine (Bischofi a. Yoit, B. 23, 646).

Properties.—The free acid is unstable; on
adding an acid to its salts the anhydride is at

once ppd. The sodium salt gives a dark-red
colouration with FeCl^, and crystalline pps.with
Pb(N03)j and HgCl^.

Salts.—NajA"^aq: white crystalline solid.—^Na2A"lJaq.—CaA" : small needles, less sol.

hot water than cold (Boser).—CaA"aq : small

white plates (0. a. B.).—BaA": white glistening

plates, more sol. cold water than hot.—Ag^A"

:

sparingly soluble pp., decomposed on heating
into Ag^O and the anhydride.

Methyl ether Me^A". Colourless oil.

Ethyl ether mjJ'. {2i0°). Oil. Formed
by treating the anhydride with alcohol and HCl.

OMe.CO.
Anhydride

||

^\
0. [96°]. (223°).

CMe.C0/
V.D. 4*2 (calo.4-3). Formed as above. Crystal-

lises in glistening white leaflets or trimetric

tables (from water); a:6:c= '626:l:l'521 or

•201: •332:1. V. sol. alcohol, ether, and benzene,

si. sol. cold water. The aqueous solution is acid

and has a sweet but burning taste. Volatile

with steam. Beadily sublimes. Hot attacked

by HNO3. Chromic acid mixture oxidises it to

acetic acid and COj. Eeduced by sodium-
amalgam to s-di-methyl-Bucoinio acid [194°] and
two isomeric acids [241°] and [120°], the last

acid being methyl-ethyl-malonic acid (Otto a.

Eossing, B. 20, 2736). Gone. HIAq at 220°, and
zinc filings in water or ammonia also reduce it

to s-di-methyl-sueoinic acid. The anhydride is

not attacked by PCI5 or AcCl. It is dissolved by
aqueous alkalis, forming the sodium salt of the

acid. Potash fusion yields oxalic acid. By heat-

ing with bromine and water at 100° there is

formed di-bromo-aoetio acid. When it is dissolved

in benzene and shaken with phenyl-hydrazine

in the cold the anhydride forms the compound
CH5.0(CO.N2HjPh):CMe.CO.O.N,H,Ph, which,
when shaken with HClAq, regenerates the an-

hydride, but when heated at 115° yields CO^,
CMe.CO.NH

phenyl-hydrazine, and
|| |

[129°], which
CMe.CO.NPh

crystallises from dilute alcohol in yellow mono-
oUuio prisms, and yields di-methyl-moleic acid

wnen warmed with EOHAq 01 HOlAq (Otto a.

Holst.J'.rw. [2]42, 67).

CMcCOOl
Chloride

||
. (220°-280°). Formed

CMcCOOl
by the action of POlj on the anhydride (O. a. H.).

Yellow oil. When acted upon by the Na salt it

yields the anhydride. NH3 converts it into the

imide. Phenyl-hydrazine forms the compound
OMe.COv

II
>N.NHPh [187°] isomeric wth the

OMe.CO/
body melting at 129° (v. su^a).

CMe.COy
Imide

||
>NH. [118°]. Formed by

CUe.G(y
heating the anhydride with alcoholic NH,. Tri-

clinic plates, m. sol. hot water, y. sol. alcohol.

May be sublimed.-"B'jBLjPtClB.

CMe.COv
Anilide

\\
>NPh. [96°]. Formed

OMe.OO/
by heating the anhydride with aniline at 180".

Prisms (from alcohol).

HETHYL-MALONIC ACID CiH^O, i.e.

CH3.0E(C02H)2. Iso-succinia acid. Mol. w.

118. [130°]. H.C.V. 365,100. H.C.p. 364,800.

H.F. 218,200 (Stohmann, Kleber, a. Langbein,
J. pr. [2] 40, 207). S.H. (0°-60°i ^3372 (Hess,

P. [2] 35, 410).

Formation.—1. By decomposing o-cyano-

propionic acid with potash (Wichelhaus, Z. 1867,

247 ; Byk, J. pr. [2] 1, 19).—2. From sodium-
malonic ether and Mel (Ziiblin, B. 12, 1112).

Preparation,.—By acting on potassium a-

bromo-propionate with pure aqueous KCy, and
saponifying the product by boiling with aqueous
KOH (Cohn, A. 251, 335).

Properties.—Long prisms or tables (by sub-

limation). Decomposed on distillation into 00^
and propionic acid. FeCl, gives no pp. in neu-
tral solutions. Fuming HNO, decomposes it

into tri-nitro-ethane, CO^ and acetic acid (Fran-

chimont, B. T. C. 5, 281). Electrolysis of a con-

centrated solution of its potassium salt yields

hydrogen, CO2, and oxygen.

Salts.—NaHA"iaq.—Na2A"2aq.—KHA".—
K2A"aq. — CaA"iaq. — CaA"aq. SolubiUty

:

Miczynsky {M. 7, 269).—BaA" 2aq.—ZnA" 3aq.

—PbA''^aq. — Ag^A": heavy granular pp.
gradually becoming crystalline.

Methyl ether McjA". (179°). S.G. i^

1^107. When treated with HNO3 (S.G. 1^5) it

gives a small quantity of CH3.C(NO.J(C02Me)2.
Ethyl ether Et^A". (196-5° cor.) (Kres-

townikoff, B. 10, 409) ; (199°) (Perkin, C. J. 45,

510). S.G. II 1-021 (Conrad a. BischofE, A. 204,

146) ; If 1-0213 ; || 1-0130 (P.).

Di-amide CH3.CH(CO.NH2)2. [206°].

Formed, together with methyl carbonate, by
treating the compound CH3.C(N02)(00jMe)j («.

svpra) with ammonia (Franchimont, B. T. C. 8,

286). V. si. sol. alcohol.

Di-me thy I- di-amide
CH,.CH(C0.NHMe)2. [154°]. Formed by the
action of methylamine on the ether (Franchi-
mont, JB. T. O. 4, 204). Small needles (from

benzene), V. sol. water and alcohol, si. sol. ether

and benzene. Fuming HNO, decomposes it|

forming CO^ and H^O.
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Di-methyl-malonic acid OMe2(G02E)2.
tsopyrota/rtaric add. Mol. w. 132. [186°].

H.O. 515,300. H.P. 230,700 (Stohmann, Kleber,

a. Langbein, J".^. [2] 40, 208). S.H. (C-BO")
•310 (Hess, P. [2] 35, 410).

Formation.—1. By heating bromo-isobutyria
acid with KCy and decomposing the resulting

nitrile with potash or HClAq (MarkownikofE, B.
6, 1440; A. 182, 324).—2. By boiKng di-methyl-
barbiturio acid with potash (Conrad a. Q-uthzeit,

B. 14, 1644).—3. Prom methyl-malouio acid,

NaOEt, and Mel (Thome, C. J. 39, 543).- 4. By
oxidising j8-acetyl-di-o-methyl-propionio acid

with nitric acid (3 pts. of S.G. 1*4 and 1 pt.

water) (Anschiitz, A. 247, 105).

Prcyp&rties.—Transparent four-sided mono-
clinic prisms, si. sol. alcohol, v. sol. water and
ether. Sublimes in white needles, even at 100°.

Split up on melting into COj and isobutyrio

acid. Not attacked by boiling dilute HNO,, and
scarcely at all by boiling chromic acid mixture.

Salts.—"Na^A." : small efflorescent needles,

si. sol. water.—"BaA" : stellate groups of thin
needles.—"CaA": nodules, m. sol. cold water,

deposited on warming its solution.—"MgA":
crystaUine, v. sol. water.—PbA"4ac[: insoluble

pp., changing to shining scales on boiling.

—

ZnA" aq. S. '68 at 24°. Monoclinic pyramids
(Thome).—ZnA" 3aq. S. -94 (Markownikofi).—
Ag2A" : small needles, insol. water.

Ethyl ether EtjA". (194-5°) (Thome);
(196-5° cor.) (Perkin, G. J. 45, 511). S.G. f|
•9965 (T.); ^ 1-0015

; || -9936 (P.). M.M. 9-268

at 14*4°.

Amide {CB^)j3(CO.-S^2)^. [197°]. Prom
the ether and alcoholic NHj at 120° (Thome).

Amic acid CO^.CMej.CO.NHj. [85°]. A
product of the oxidation of mesitylic acid

.CH,.0Me.C02H
CMe^C

I

\OO.NH
(Pinner, B. 15, 580). At 135° it decomposes,
giving off OOij. Boiling KOHAq forms NHj and
di-methyl-malonic acid. The potassiumsalt
KA' 2aq orystalUses in prisms, v. e. sol. water,

m. sol. alcohol.

Di-methyl-di-amide CMe2(CO.NHMe)2,
[123°]. Long needles (from benzene), v. e. sol.

water and alcohol, si. sol. ether, m. sol. benzene
(Franchimont, B. T. 0. 4, 206). Fuming HNO3
attacks it, forming N^O, methyl nitrate, and
dimethylmalonic acid.

Tetra-methyl-di-amide
CMej(CO.NMej)j. [80°]. (276°). Long prisms

(from ligroin), v. e. sol. water, alcohol, and
benzene. Fuming HNO3 forms di-methyl-

malonic acid and di-methyl-nitramine.

DIMETHYI-IIALONYL-UKEA d.Di-methyl-

BABBITUEIO ACID.

METHYL-MANDEIIC ACID v. Methyl
of Mandblio aoid and Oxy-tolyl-

by KMnO, and H^SO^

AOETIC ACID.

letra-methyl-mandelic acid v. Oxt-dubyl-

aci:tic acid.

METHTL-IIELAUINE v. Methyl-cyanur-

a/>nide in the article Cyanic acids.

METHYL MERCAPTAN CH.S i.e. OH3.SH.

Methyl suVphydrate. (5-8°) at 752 mm. (Klason,

B. 20, 3407) ; (20°) (Gregory, A. 15, 239) ;

(21") (Obermeyer, B. 20, 2919). H.F.p. 5,950.

H.F.v. 6,370 (Thomsen, Th.). Occurs in human

excrement (Nencki, M, 10, 863). Obtained by
distilling KMeSO^ with KHS. Prepared by
diluting with ice a cold mixture of MeOH
(500 o.c.) and H2SO4 (750 cc), adding (2-75 kilos,

of) NazOOs lOaq, and evaporating until most of

the NajSO, has separated. The mother-liquoi

is mixed with a solution of potash (500 g.) in

water (1,000 cc.) previously saturated with H^S.
The mixture is distilled from a water-bath, and
the gases evolved are passed first through a
concentrated aqueous solution of KOH (50 g.)

and then into a solution of KOH (350 g.) in

water (700 o.c). A small quantity of lead

acetate is added to the last solution to ppt. E^S,
and the methyl mercaptan is then liberated by
HCl, dried, and distilled. The yield is fair

(200 g. of MeSH and 40 g. of Me^S) (Klason, B.
20, 3407).

Prope/rties.—Thin, colourless, highly refrac

tive liquid with very repulsive odour. Yields a
crystalline hydrate.

Salts.—Hg(SM:e)2. [175°]. Obtained by
treating HgO with MeSH, or by passing the gas
through an aqueous solution of HgOyj. V. si.

sol. water.—Pb(SMe)2: minute tables.—^Bi(SMe),:

minute yeUow needles.—AgSMe : yellow crystal-

line pp.
Reference.—Peb-ohlobo-methyl meecaptan.
DI - METHYL - MESIDINE 0„H„N i.e.

O^i.NMe^. (214°). S.G. -908. Formed by
methylation of mesidine (Hofmaun, B. 5, 718

;

Klobbie, B. T. C. 6, 33). By treatment with
HjSO, and HNO3 (S.G. 1-5) it is converted into
0,Me,(NO2)2.NMeNO,[138°].—B'jH^PtCL.

METHYL-METHAir,E v. Ethane.
Di-methyl-metbaue v. Pbofane.
Tri-methyl-methane v. Iso-butame.
Tetra-methyl-methane v. Pbntane.
METHYL - PENTAMETHENYL TSIHY-

DSIDE DICAEEOXYLIC ACID CsHijO^ i.e.

C02H.CH<;^,^^^^^C.C0,H. [188°]. Ob-

tained by saponifying its ether which is among
the products resulting from the distillation of

di-methyl butylene diketone dicarboxylic ' (di-

aoetyl-adipio) ether with KOH (Perkin, jun.,

C. J. 57, 227, 233). Glistening needles or groups
of plates, V. sol. hot water, alcohol, and acetone,

si. sol. cold light petroleum, benzene, CSj, and
chloroform.

Reactions.—1. Its aqueous solution decolour-

ises bromine in the cold, and on evaporating to

a syrup it gives off HBr.—2. HBrAq in sealed

tubes at 110° forms OjH,,Br, a Ught-brown oil,

probably bromo-methylpentamethylene.—3. So-
dium-amalgam has no action.

Salts.—" (NHJA" : gelatinous. — Ag,^"

:

heavy white pp. which darkens in daylight.

—

AgHA" :• slender needles, v. sol. hot water.

METHYL-PENTAMETHEHYLYL METHYL
KETONE TKIHYDEIDE CsH.^O i.e.

yCB^.GUe
CHj^

II
. Methyl dihydropentent

\CH2.C.CO.CH3
methyl ketone. (191°). Formed by the action
of boiling alcoholic potash on di-methyl butylene
diketone dioarboxylic (di-acetyl-adipic) ether
(Marshall a. Perkin, jun., O. J. 57, 232, 244).
Colourless mobile oil, smelling like peppermint.
Lighter than water. V. sol. alcohol and ether.
Keadily reacts with phenyl-hydrazine. May be
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reduced to the alcohol C^Uifi, whence HI at
250° yields 0,H,e.

Oxim CsH,2(N0H). [85°]. Formed by the
action of hydrozylanune hydrochloride on the
ketone dissolved in methyl alcohol. Thioli

colourless prisms, y. sol. alcohol, ether, acids,

and alkalis. May be distilled with slight de-

composition. — (08H,3NO),HjPt01, ; tufts of

orange crystals, y. sol. boUJng alcohol ; decom-
posing at 192°.

METHTL-METHBONIC ACID 0,H,»0. U.
/CH(CH3).0H.C0jH

C0<
I

or

\0(COjH):CMe
/OH, C(CH,).00^

\C(COjH).CMe
pentene dicarboxylio acid. [198°]. Formed by
heating acetoacetio ether, sodium pyruvate, and
AcjOat 140°, and saponifying the resulting ether

with baryta or NaOH (Mttig, A. 250, 195).

White needles, y. sol. HOAo, ether, hot alcohol,

and hot water, si. sol. cold water, CSu, and benz-

ene, almost insol. petroleum-ether. At 250° it

is split up into GO^ and methyl-uvic acid

CsHioOj [98°], which on prolonged boiliiig yields

00^
/OH(CHJ.CH,

\CH= =CMe
or 00<

I

\CH=CMe
./

oil, boiling at 119°.

Salts,—BaA''2aq: small needles, v. e. sol.

water.—CaA" 3aq : small prisms.—Ag^A" : silky

nodules, si. sol. water.

Mono-ethyl ether EtHA". Obtained by
boiling the di-ethyl ether with alcoholic potash.

Yellow syrup, si. sol. water.^-Ba(EtA")2aq

:

yellow gummy pp., v. e. sol. water and alcohol.

—

Ca(EtA")j2aq: needles, fti. sol. water, v. sol. hot
alcohol.—AgEtA" : flooculent pp., si. sol. water,

V. sol. alcohol and ether.

Di-ethyl ether EtjA". (280° uncor.).

Heavy oil, miseible with alcohol and ether.

METHYL-TEIBAMEIHYLENE 0^„ i.e.

CH2<;^>0HMe. (o. 40°). Formed by the

action of sodium on aS-di-bromo-pentaue dis-

solved in toluene (Colman a. Ferkin, O. J. 53,

201). Very volatUe oil. Does not combine with
oouc. HIAq.

HETHYI-PENTAMETHYtENE O^H,, i.e.

<^^^2-^^^0HMe? Formed by the action of

finely-divided sodium on ae-di-bromo-hexane dis-

solved in toluene (Perkin, 0. J. 53, 214). Oil,

not attacked by HI.
METHYL - FENTAMEIHYLEITE CABB-

OXYIIC ACIDO,H,A»-«-
^OH,.CHMe

(220°). S.G. If 10205

;

ohZ 'I
\OHj.GH.COjH

|fi 1-0174 ; p 1-0144. M.M. 6-914. Formed by
heating metnyl-pentamethylene dioarboxylicacid

a little above its melting-point (Colman a. Per-

kin, jun., O. J. 53, 194). Colourless oil. Brom-
ine at llO' attacks it with evolution of HBr.

—

BaA'j : syrup.—AgA" : white amorphous pp.
Methyl-pentamethylene dicarbozylic acid

.CH2.CHMe
C.H,A »•« CH/„„ L„„ „, • [175°]. Ob-

\CH2.C(00,H)j
talued by boiling its ether with alcoholic potash

(0. a. P.). Prisms (from ether), or plates (from
water), v. sol. alcohol, ether, and hot water, m.
Bol. bold water.—AgjA' : white pp.

Ethyl ether EtjA". (244°). Obtained
from CH3.0HBr.0H2.CH,.0HjBr, malonic ether
and NaOEt. Thick oil.

METHYL . HEXAMETHTLENE CABB-
OXYLIC ACID OjHiA *•«•

0H,<^^2;^™^>0H.C0jH. 0-ToUio acid

Jiexahydndel' (236°). S.G. | 1-0079; Jg
1-0033 ; p -9966. M.M. 7-975. Formed by
decomposing the dicarboxylic acid by heat (Per-

kin, jun., O. J. 53, 208, 213). It is also one of

the products of the electrolysis of methyl-hexa-
methylenyl methyl ketone carboxylic ether by
alcohoUc potash. Colourless oil.—AgA': whitepp.

Methyl - hexamethylene dicarboxylic acid

C.H„0, t.e. 0H<ggj;g™«>C(C0,H),. [147°].

Obtained by hydrolysing its ether with alcoholic

potash (Perkin, 0. J. 53, 207). Crystalline pow-
der, y. sol. ether, alcohol, and hot water, si. sol.

cold water.—^Ag^A" : white amorphous pp.
Ethyl ether Et^A". (c. 263°). Obtained

from CH3.0HBr.CH2.0H2.CH2.0HjBr, malonic
ether, and NaOEt (Perkin, jun., C. J. 53, 206).

Thick oil, with unpleasant odour.
METHYL-IETBAMETHYLENE-KETONE v.

TbtkamethtiiEnyl meihtl ketone.
METHYL TBI - METHYLENE KETONE

CABBOXYLIC ACID v. Tki-methyienil methyl
EETOSE CABBOXTLIO ACID.

METHYL-PENTAMETHYLENE METHYL
KETONE V. Methyl-pentahethyleiiyl methyl
KETONE.

TETBA-METHYL-v-TBIMETHYLENE-DI-
PYBBOLE CijHbNj i.e.

HO:CMe. .OMe:OH
I

>N.03H,.N<:
I

. [77°]. Formed
HC:CMe/ \CMe:CH
by heating acetonyl-acetone (2 mols.) and tri-

methylene-diamine (1 mol.) in cone, alcoholic

solution at 120°. Crystalline solid. Sol. alco-

hol and ether, insol. water (Paal a. Schneider, B.
19, 3157).

DI-METHYL -TBI -METHYLENE -TBI-STTL-

PHONE C3Hi(CH3)3S30s. [330°-340°]. Two
bodies of this formula are produced when 1 g.

tri-methylene-tri-sulphone in 10 o.c. of 5 p.c.

caustic soda is heated with an equal volume of

methyl iodide. These two substances crystallise

together in glittering needles. By further

methylation the hexamethyl derivative is formed
(E. Baumaun a. B. Camps, B. 23, 72).

Tetra-methyl-di-methylene disvlphoue

CMe2<^oj^^CMe2. Di-isopropyUdene di-sul-

phone. [220°-225°]. Obtained from acetone

(1 pt.) by heating it with P2S3 (1 pt.) at 125° for

7 hours, distilling with steam, and oxidising the

resulting ' duplo '-thio-aoetone S2(CMej)2 with
KMnO, (Autenrieth, B. 20, 373). Slender white
needles, v. sol. alcohol and ether, si. sol. hot
water. Not attacked by HNO, and H^SO,, nor
by boiling dilute aqueous KOH.

MEXHYL-PENTAMETHYLEHYL-METHYL-
CABBINOL C3H13O i.e.

CHj.OHMev
I

>OH.CH(OH).OH,. (180°). Ob-
CHj-OHj /
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toined by reducing the corresponding ketone in
ethereal solution with sodium (Marshall a.
Perkin, jun., C. J. 57, 247). Colourless liquid,
with strong odour of menthol, si. sol. water, v.
Bol. alcohol and ether. On boiling with Ao^O it
yields a strongly refracting acetyl derivative with
agreeable odour. Excess of solution of hydri-
odio acid (S.G. 1'96) forms a heavy oily iodide
CHj.CHMev •

I >CH.CHI.OH, (ISS'-ieO" at 90mm.),
CH2.GH2 '^

which smells like sec-hexyl iodide, and is slightly
decomposed on distillation.

MEXffSX -HEXAMETHYIENYI-MEXHYI

.

CARBINOl C,H,80 i.e.

CH^<^^^;g™^^>CH.CH{0H).CH3. Mexa-

hydride of o-tolyl-meihyl-carbinol. (195°-200°).
Formed by reducing tetrahydro-tolyl methyl
ketone in ethereal solution with sodiuBi (Kip-
ping a. Perkin, jun., G. J. 57, 22). Thick,
colourless liquid, smelling like menthol, si. sol.

water, misoible in alcohol and ether. When
inixed with cone. HTAq it dissolves with evolu-
tion of heat and separation of the corresponding
iodide.

METHYI-PENTAMEIHYIENYL METHYL
yCH,.CHMe

KETOKE- CH^O i.e. OHZ |

\0H2.CH.C0.CH,
(171°). S.a. I -9222 ; i§ -9174 ; if -9136

; ||
•9070. M.M. 8-019. Obtained as one of the
products of the hydrolysis of its carboxylio ether
by alcoholic potash (Colman a. Perkin, C. J. 53,
198). Colourless oil, smelling of peppermint.
BeadHy combines with phenyl-hydrazine and
with hydroxylamine. Dissolves with difficulty

in a solution of NaHSOj.
Ilethyl-hexamethylenyl methyl ketone

*^^<^c]^!cH^^>'^^''^°-^^''- <'-2'oZ^2 methyl

Teetone hexakydride. (198°). Obtained as one
of the products of the hydrolysis of its carb-
oxyUc ether by alcoholic potash (Perkin, C. J.

63, 213)_. Colourless oil, smelling, when in smaU
quantities, like new-mown hay.

METHYL - TEIMETHYLENYL METHYL
KETONE CABBOXYLIC ACID C,H,„0, i.e.

CHMev
I

^C(COjH).CO.CH;,. Prcypylene-aceto-

acetic acid. Obtained by saponifying its ether,

which is produced by treating aoetoaoetic ether
with NaOEt and propylene bromide (Perkin, jun.,

B. 17, 1443). Thick oil, splitting off CO^ when
heated.—^AgA' : amorphous powder, si. sol. water.

Ethyl ether EtA'. (210°-215°) at 720 mm.
Methyl-peutamethylenyl methyl ketone

carbozylic ether GH^ I

\0Hj.C(C02Et).C0.CHi,
(238°). Obtained by the action of aS-di-bromo-

pentane on sodium-aceto-acetic ether (Colman a.

Perkin, jun., O. J. 53, 197). Thick, colourless

oil. On hydrolysis with alcoholic potash it

yields the corresponding ketone as well as the

acid.

Methyl-hezamethylenyl methyl ketone car-

boxylic ether

cHs<Ch!ch^*>°(°^'^*)-*^°-^^»- ^^'^-

hydro-o-tolyl methyl ketone tarhoxylic ether,

(257°). Formed by the action of di-bromo-hexane
CH3.CHBr.CH2.0H2.CHj.CH2Bi and NaOEt on
aceto-acetic ether (Perkin, C. J. 53, 212). Colour-
less oil with disagreeable odour. Yields on hy-
drolysis methyl-hexamethylenyl methyl ketone
as well as its carboxylio acid.

METHYL-MOBPHINE v. Codeine.

(o)-METHYI-lIAPHTHALEirE C„H„

0»H, Mol. w. 142. (242° i.V.

yCMe:CH

'\CH:Ch'
(S.); (232°) (F. a.E.). S.G. '-i^ 1-029. Occurs,
together with (i8)-methyl-naphthalehe, in the
fraction of coal-tar oil boiUng between 200° and
300° (Sohulze, B. 17, 844).

Formation.—1. By the action of sodium on
a mixture of Mel and (o)-bromo-naphthalene
(Fittig a. Eemsen, A. 155, 114).—2. By distilling

colophony, gum-benzoin, or aldehyde-resin with
zinc-dust (Ciamician, B. 11, 269 ; M. 1, 193).

—

3. By distilling (aj-naphthyl-acetio acid with
lime (Boessneok, B. 16, 1546).

Properties.—Colourless liquid, not solid at
— 18°. Boiling cone. HNO3 oxidises it to (a)-

naphthoio acid.

Picric acid compound
C„H,„C„H.,(N02)30H. [117°]. Long, slender
orange needles (from alcohol).

(/3)- Methyl, naphthalene 0,„H,(CH3) i.«.

/0H:CMe
0^4< I

. [33°]. (242° i.V.). Occurs in
\CH:CH

the fraction of coal-tar oils boiling at 200°-300°.
The oil is shaken with NaOH and with H^SO,,
to remove phenols and bases, and fractionally
distilled. By cooling the fraction 239°-242° to 0°

the (/3) -methyl-naphthalene separates out, leav-
ing the liquid (a) -methyl-naphthalene (Schulze,
B. 17, 842, 1203; Eeingruber, A. 206, 367).
Could not be obtained from (j3)-bromo-naphthal-
ene Mel and Na (Brunei, B. 17, 1179). White
plates ; insol. water ; sol. alcohol, ether, and
benzene ; volatile with steam. Completely de-
composed on oxidation. Yields, on chlorination
ai; 245°, C,„H,.CH,C1 [47°].

Picric acid compound: [115°]; yellow
needles.

Di-methyl-naphthalene Oi^li,, i.e. C^HbMcj.
(110° at 6 mm.)

;
(c. 265°) at 760 mm. S.G.

§ 1-0283 ; « 1-0199 (C. a. C.) ; 22 1-0176 (G.); m
1-0180 (Nasini, G. 15, 84). Roo 87-25 (N.).

Formation.—1. From di-bromo-naphthalene
[81°], sodium, and Mel (Mono, B. 13, 1517).—
2. By heating santonin, or the dimethyl-naphthol
derived therefrom, to redness with zinc-dust
(Cannizzaro a. Carnelutti, O. 12, 410).— 3. By
heating dimethyl-naphtholhydride with sulphide
of phosphorus (Cannizzaro, O. 13, 398).

Prepa/ration.—Di - bromo - naphthalene dis-
solved in toluene is heated with Mel and sodium,
the product is heated to 150° to remove Mel and
toluene, and the residue extracted with ether.
The extract is fractionally distilled, and the
fraction 260°-270°, after rectification under 12
mm. pressure, is heated with sodium at 100° to
remove any unaltered di-bromo-naphthalene.
The di-methyl-naphthalene is finally obtained
pure by means of its compound with picric acid
(Giovanozzi, Q. 12, 147).
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Properties.—OolonrleBS, highly refractive oil,

not solid at — 18°. With bromine it appears to

form OijHi^rj and CuHjErj.
Picric acid compound: [139°]. Orange

needles ; sol. alcohol and ether.

Hexahydride C.^.s. S.G. 15J -922. Ea,
86'14 (Nasini a. Bornheimer, 0.15,93). Formed
by treatingthe di-methyl-naphthalenewith HIAq
and phosphorus (Zuoo, G. 15, 81).

Di-methyl-naphthalene C,jH,2 (265°). Oc-
curs in coal-tar (Bmmert a. Beingruber, A. 211,
365).

_
Not solid above - 18°.

Picric acid compound
C,jH,AH2(NOj)30H. [118°]. Orange prisms.

Trimethyl-naphthalene C„H„ i.e. C^^^Ue^
(275°). Obtained (according to Maschke, G.O.
1886, 824) by heating di-methyl-(;8)-naphthyl-
amine methylo-iodide at 320°, and distilling the
resinous product with steam.

Picric acid compound: [133°].

References.—Bbomo- and Ohloeo-methtl-
NAPHIHAliENES.

(<«)-METHYI.lTAPHTHALENE STTIPHOITIC
ACID C,„H5Me.S0sH. Obtained by snlphona-
ting (o)-methyl-naphthalene (Fittig a. Eemsen, A,
155, 115).—BaA'j : b1. sol. -water.

(i3)-Hethyl-napIithalene sulphonic acid

0,„HjMe.SOsH. Obtained by sulphonating (/3)-

methyl-naphthalene (Beingruber, A. 206, 377).
Syrnp.—^BaA'j : amorphous mass.

Si-methyl-naphthalene sulphonic acid

CijHsMej.SOjH. Obtained by the action of

HjSO, at 120° on the di-methyl-naphthalene
derived from di-bromo-naphthalene [81°] (Gio-

vanozzi, Q. 12, 147). Deliquescent scales.

—

KA'aq : iridescent laminee.

Si-methyl-naphthalene snlphonic acid

OijHijMej.SOaH. Obtained by heating the di-

methyl-naphthalene of coal-tar with faming
H.,SO, (Emmert a. Beingruber, A. 211, 365).—
"BaA'j : si. sol. water.

Si-methyl-naphthalene di-sulphonic acid

C,jH4Me2(S03H)2. Formed at the same time as
the preceding, from which it differs in having
an easily soluble barium salt (E. a. B.).

METHYL-NAPHTHAQTJINOLIlfEtj.METOTi-
NAPHTHOQDINOLINE.

{In. 2)-M[ETHYL (o).NAPHTHIin)OLE

0,sH„N i.e. C,A<^^^CMe. [132°]. Ob-

tained by heating (1 pt. of) the (o)-naphthyl-

hydrazide of acetone with ZnClj (2 pts.) at 180°

(Schlieper, A. 239, 237). Slender needles (from

water) ; v. sol. alcohol and ether. Colours nine-

wood, acidified by HCl, bluish-violet. FeCls
imparts a cherry-red colour to its solution in

HOAc, and on adding water a pp. is formed.
Piorate: [168°] ; dark-red needles (from hot

benzene).

{In. 2)-Methyl-(j3)-naplithindole

C,„Hs<;^2^CMe. (314°-320°at223mm.). Pre-

pared by heating the (;8)-naphthyl-hydrazide of

acetone with ZnOlj at 175°, dissolving the fused

mass in water, and extracting with ether

(Schlieper, A. 236, 182). Liquid ; v. si. sol. water,

v. sol. alcohol, ether, and benzene. Colours

acidified pine-wood violet. NaNOj added to the

acetic acid solution gives a brown pp.
Ficrate: [176°]; reddish-brown needles

(ftom hot benzene).

Difcydrid6C,sH,3Ni.fl.C,„H,<^^>CHMe.

(190°-200° at 20mm.). Obtained by treating me-
thyl-(/3)-najihthindole with zinc-dust andHCIAq,
until it ceases to give the pine-wood reaction,

then adding NaOH and extracting with ether.

TeUow oil, which in an ethereal solution ex-

hibits blue fluorescence. Forms soluble crystal-

line salts with mineral acids. Eeduces AgNO,
on warming. Gives an oily nitrosamine.

{In. 1, 2)-Di-methyl-(o)-naphthindole CnH,sN

i.e. OjoHj^^^g^CMe. [150°]. Formed by heat-

ing bromo-acetyl-propionic (bromo-levulic) acid

CH3.CO.CHBr.CH2.COjH (2 pts.) with (o)-naph-
thylamine (7 pts.) (Wolff, B. 21, 3365). White
granules or prisms (ftom alcohol), v. sol. ether

and benzene, m. sol. cold alcohol and HOAc,
insol. water. Its solution in cone. HCLA.q is ppd.
by water. FeCl, colours its solution in HOAc
cherry-red, whilst KjCrjO, give a deep-blue
colour.

{In. 1, 2)-Di-methyl-(i8)-naplithindole

.CH:C.CMe»,

CA'

OaH,-
y~

\CH:0.NH/
-COMe*.

'CMe.

!OMe or

[132°]. (above
\CH:CH.C.NH/

360°). Prepared by the action of bromo-acetyl-
propionic acid on (i8)-naphthylamiue (Wolff, B.
21, 8363). Plates (from alcohol), v. e. sol. ether
and benzene, m. sol. cold alcohol and HOAc,
insol. water. FeClj colours its solutioli in boil-

ing HOAc green. The concentrated alcoholic

solution exhibits violet fluorescence.

Piorate: [175°]; dark-brown needles.

(In 1, 2)-Di-methyl-(/3)-naphtliindole

C,oHa<^H®>CMe. [126°]. Possibly identi-

cal with the preceding body. Formed by heat-
ing (Inl, 2)-methyl-(i8)-naphthindyl-aceticacid

at 210° (E. Fischer a. Steohe, A. 242, 370).

Six-sided plates, insol. water, v. sol. alcohol and
HOAc. FeOl, gives a blue colouration to its

solution in HOAc. Yields a crystalline nitros-

amine. Eeacts with Mel forming di-methyl-(j8)-

naphtho-quinoline dihydride.

P i c r a t e : dark-red crystals.

Dihydride Ci,H,5N i.e.

OioH6<[^jj ^CHMe. Obtained by reducing

the di-methyl-(;S)-napthindole with zinc-dust
and HCl. Oil, turning red on oxidation. Forms
a crystalline platinochloride, decomposed by
boiling water.

(In 1, 2)-METHYL- (;8).HAPHTHmDyL.
ACETIC ACID C^HisNOjie.

C,„H3<^^®^C.CH2.00jH. [210°]. Di-methyl-

napMMndole u-carboxylic acid. Formed by
heating the (;8)-naphthyl-hydrazide of ;8-acetyl-

propionic ether with ZnCl2 at 135° (Steche, A.
242, 368). SmaU crystals containing ^CJifi
(from acetone), v. si. sol. water, benzene, and
chloroform, v. sol. alcohol, ether, acetone, and
HOAc. Loses OOj on heating.—AgA': white

pp. which yields a sUver mirror on boiling with
water.

METHYE-KAPHTHOCOTTMABIN v. Anhy.
dride of Oxt-nafhtbyl-cboionic acid.
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K£IHYI-(a)-lS(AFETHOFUBI'TTIlAITE
/ 0-0 V

0,^,„0 t.e. 0„H,<
II

>0H. [35°].

(298°). Obtained by distilling its carboxylio
acid alone or with KOH (Hantzsch a. Ffeifier,

B. 19, 1304). Very volatile with steam. Be-
dnces AgNOg on boiling. Its solution in H^SO,
becomes green, and finally violet, on warming

;

on dilution with w'ater it becomes green again.

I[ethyl-(^)-naphtIiofnrfiirane

. C.CMe^
0A< II

^CH. [59°],

\OH:CH.O -
Obtained

by distilling its carboxylio acid alone or with
soda-lime (H. a. P.). Besembles the preceding
isomeride.

METHYL - (o) - NAPHTHOrUEnmAUE
CASBOXTLIC ACID 0„H,„0, t.e.

> C-Ov
OeHr

II
>C.CO^. [245°]. By

the action of chloro-aceto-acetio ether on
sodium (a) - naphthol there is formed
C,pH,0.0:?LAc.CO^t, and this ether is then
mixed with H^SO,, and the product poured into

water. The ppd. ether is then saponified by
alcoholic potash (Hantzsch a. PfeiSer, B. 19,

1301). Needles (from HOAc), which may be
sublimed ; v. si. sol. alcohol and ether, almost
insol. water.

Ethyl ether EtA.'. [108°]. Flat needles

(from alcohol), v. sol. ether and hot alcohol.

IIethyl-(i3)-uaphtliofurfaranecarbazyIicacid

y O.CMev
C,H.<

II
^CCOjH. [254°]. Formed

\CH:OH.O— 0^
in the same manner as the preceding isomeride,

which it greatly resembles, by using sodium (^)-

naphthol (H. a. P.).—NaA' 4aq : blue fluorescent

needles.

(i8)-]IIETHyi-(o)-NAPHTH0L
0„H,„0 i.e. C,oHsMe.OH. [89°]. Formed as

a by-product, together with phenyl-butylene,

by distilling (a)-phenyl-meth^gparaconio acid

C»Hj.CH.0H(CO2H).CHMe.CO (Fittig a. L.
! O !

Liebmann, A. 255, 263). Long slender elastic

needles, v. si. sol. water. FeClj gives a white

pp. Bleaching powder produces a green pp.

which becomes yellow. On distillation with

zinc-dust //S)-methyl-naphthalene is formed.

(fl).Methyl-(o)-naphtliol C.oHsMe.OH. [92=].

Formed by distilling (j8)-phenyl-methyl-para-

conic acid (Fittig a. Liebmann, A. 255, 272).

Long elastic white needles (from boiling water),

volatile with steam. FeCls gives a white pp.

which becomes yellow on standing. Bleaching

powder forms a green pp., quickly becoming

yellow. On distillation with zinc-dust it yields

(^)-methyl-naphthalene.
Di-methyl-naphthol Ot^^e^OU. [136°].

Obtained by heating santonous or isosantonous

Boid with Ba(OH)j above 360°. The product is

dissolved in water, and on passing COj through

the solution di-methyl-naphthol is ppd. together

with BaCOj, which is removed by HClAq
(Cannizzaro a. Camelutti, G. 12, 406). Glisten-

ing needles (from alcohol), v. si. sol. water, sol.

^oobol ^nd ether. Bepns to sublime at 100°.

Chromic acid in HOAc oxidises it to C,jHijO„
crystallising in tables [105°], which may bo re-

duced to di-methyl-naphthol by HI and phos-

phorus. On heating to redness with zinc-dust

it yields di-methyl-naphthalene identical with

that obtained from di-bromo-naphthalene [81°].

Methyl ether Ci^ntyOHe. [68°]. Prisms,

Bol. alcohol and ether.

Ethyl ether 0,jH„.OEt. Viscid liquid.

Acetyl derivative 0,2H„.OAo. [78°].

Laminse.
Dihydride CuH^O. [113°]. Obtained by

saponification of its propionyl derivative, which
is one of the products of the dry distillation of

santonous acid. Separated from accompanying
di-methyl-naphthol by frequent crystallisation

from light petroleum (Cannizzaro, Q. 13, 390).

Glistening white needles, v. sol. ether and
alcohol, insol. water. Volatile with steam. P^S,

converts it into di-methyl-naphthalene.

(Py.3)-METHyL-(o)-NAPHTH0ftUIlT0LINE

.CH:CH
0,«H„<'^ a

I
. a-Naphthogmnaldine. (above

\N:CMe
300°). Heavy liquid. Formed by heating (a)-

naphthylamine with paraldehyde and HCl. Its

salts have a blue fluorescence in dilute solu-

tion.—B'jHjCljPtCl^ 2aq : concentric needles.

—

B'jHjCr^O, : yellow crystals (Doebner a. Miller,

B. 17, 1711).

(Py. l)-Methyl-(;3)-naphtIioquiuoUne C„H„N
/OMe:CH

».e. C,„H|,<
I

. [c. 112°]. Formed, together

\n=ch
with (i3)-naphtho-acridine and a base C^fH^gN,,

by the action of a mixture of methylal, acetone,

and HCl upon (;8)-naphthylamine (Eeed, J. pr.

[2] 35, 316).—Pic rate B'CeHj(N0j)30H.

(P^. 3)-IICethyl-(/3)-naphthoquinoline

.CH:CH
CioH,^ a I

. (0)-Na:phthoguvnaldme. [82°].

\n : CMe
(above 300°). Formed by heating (;8)-naphthyl-

amine with paraldehyde and HCl (Doebner a.

Miller, B. 17, 1711 ; Seitz, B. 22, 254). Large
colourless needles. V. sol. alcohol and ether,

si. sol. water. With chloral it forms a crystal-

line compound C,3H3N.CHj.CH(0H).CCl, [185°].

Salts.—B'2H^Cl2PtCli2aq: yellow, sparingly

soluble needles.— B'jHjCrjO, : small yellow

needles, si. sol. hot water.—B'HCl 2aq : slender

needles, si. sol. cold water.—^B'HNOj aq : slender

needles, becoming rose-coloured in air.

—

B'H2SOj2aq'. very slender needles, v. e. sol.

hot water.—B'CeH,(N02)30H. [221°]. Minute
needles, v. si. sol. boiling water, v. sol. HOAc.

Methylo-iodide B'MeL [241°-247°].

Straw-coloured needles, v. sol. boiling water, sL

sol. alcohol.

(Py. 3)-Methyl-(i3)-naphthoquiuoline

,CH:CH
0,A< I

• [92°]. Possibly identical with
\n : CMe

the preceding isomeride. Formed by heating

\Py. 1, 3)-oxy-methyl-naphthoquinoline to red-

ness with zinc-dust (Knorr, B. 17, 544). Crystal-

line. May be distilled. Its acid solutions

fluoresce blue when dilute, green when con-
oentrated.—B'jHjPtCl,: si, sol. hot dilute HQ14«j.
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{Py. 1, 3)-Si-metliyI-(a)-naplitlioqninoIine

.CMe:CH y C.N=OMe
D„H,<;

1 t.6. C.h/
II I

.

\N=OMe \CH:OH.C.CMe.CH
[44°]. (361°). FormedbyheatingatlOO°amixture
of (o()-naplitliylaminewith ethylidene-acetone, de-

rived from acetone and paraldehyde (Eeed, J.pr.

[2] 35,312). Formed alsoby heating (a)-naphthyl-
amine (1 mol.) with acetyl-acetone (1 mol.), and
heating the product withHjSOiat 100° (Combes,
C. R. 106, 1586). Needles (from petroleum-
ether) ; V. e. sol. ether, insol. 90 p.o. alcohol.

Somewhat volatile with steam. Its solution in

HjSOi is coloured purple by EjCr^O,. The
solutions of its salts fluoresce violet (C). The
hydrated platinoohloride is violet ; after drying
in vacuo it melts at 260° (C.).—B'0„H2(NO,)30H.
[223°]. Needles.

(Py. 1, 3)-Di-methyI-(i3)-naphthoqninoliue

,CMe:OH
CisHijN i.e. C,„H,

—C.CMe:CH

< I

N=OMe

C,h/
II I

.[127°]. (above 300°).

^CH:CH.C.N=CMe
Formed from (i8)-naphthylamine hydrochloride
by heating at 100° with ethylidene-acetone, the
product of the condensation of paraldehyde
with acetone in presence of hydrochloric
acid, as follows: O.oHjNH^-i-Me.CO.CHiCHMe
= C,sH,3N + H20 + Hj(Eeed, J.pr. [2] 35,299).
Flat needles (from ether) ; v. si. sol. boiling water

;

hardly volatile with steam. KMnO^ oxidises it to

(i8)-di-methyl-phenyl-pyridiue dioarboxyUc acid.

It does not yield a nitrosamine.

Salts.—Piorate B'OaH2(N02)aOH. [216°].— B'SjCifi,. [o. 115°]. — B'jHjPtOlj 2iaq. —
B'H^SOi.—BBNOj. [181°].—B'jHBrj. [207°].—
B'HBr 2aq.

Methylo-iodide B'Mel: needles.

Sulphonic acid C,5H,j(S0sH)N l|aq

;

minute needles, insol. water and alcohol.

Disulphonic acid C,5H„(S03H)2N 4|aq

:

needles, v. e. sol. water and alcohol.

—

CuH^"j 5aq.—BaA" 7aq. Potash fusion pro-

duces 0,5H„(0H)(S0,H)N.
Di.methyl-(j8)-naphthoquinoline CuHigN.

[67°]. (380°). Obtained by heating (|8)-naphthyl-

amine -with acetyl-acetone and HjSO^ at 100°

(Combes, C. B. 106, 1537). Its yellow sulphonic

acid CijEijNSOj is also ppd. on adding ammonia
to the aqueous extract of the product. The
base forms a greenish-yellow platinoohloride,

decomposing at 220° without melting.

DI-mETHTL-(^)-NAPHTHOftTJINOIINE DI-
/CMe:OMe

HTDEIDE 0,.H,5N t.e. C,<,hZ | .[115°].

\nH . CH^
Formed by heating (In. 1, 2)-di-methyl-(;8)-

naphthindole with Mel in sealed tubes for 15
hours at 100° (Fischer a. Steohe, B. 20, 820 ; A.
242, 364). Plates ; v. si. sol. water, v. sol. ether,

alcohol, and mineral acids ; volatile with steam.

With nitrous acid it yields a crystalline nitros-

amine.—B'HI. Needles (from water) ; si. sol.

water and alcohol.—The platinoohloride is

si. sol. water and alcohol.

METHYL-NAPHTHYIAMINE v. NaphihtIi-

METHYL-AMINE.
Hethyl-di-naphthyl-amiue v. Di-naphihtl-

l^Umyli-AMINli,

I)I-1IETHYL-1TAFHTHTI.EITE-DUIIIN£ «.

NAPHIETLENE-ni-UETHTIi-ni-AUINi:.
METHYL-NABCEIITE v. Nabceimi:.

METHYI-NABINGEinC ACID v. Methyl
derivative of p-GouuAiiio acid.

METHYI-NICOTINE v. Nicoinrai.

MEIHYL-MCOTINIC ACID v. Hethyit
PTEIDINE OAEBOCTIJO ACID.

MEXHYL-NITBAHIBE v. Methyiamine.
METHYL NITRAXE CHj.NOji.e. CH3.O.NO,.

Mol. w. 77. (65°). S.G. if 1-2167
; 1 1-2032.

M.M. 2-057 (Perkin, C. J. 55, 682). S.V. 69-3

(Lossen, A. 254, 73). Obtained, together with
methyl nitrite, by distilling wood-spirit with
NaNOa and HjSO^ (Dumas a. P61igot, A. Ch. [2]

58, 37). Prepared by distiUing methyl alcohol

^200 c.c.) with urea nitrate (40 g.) and HNO,
(150c.c.of S.G-. 1-31) freefrom nitrous acid. When
two-thirds have passed over, an additional quan-
tity of MeOH (170 c.c.) andHNOa (110 o.c.) may
be added and the distillation continued (Carey
Lea, Am. 8. [2] 33, 227). The process may also

be conducted in a continuous manner (v.Eietl
niteate) .

Properties.—Colourless liquid, exploding

when struck or when its vapour is heated. With
solid EOH it yields MbjO (Berthelot, A. 113, 80).

When diluted with MeOH (J vol.) and treated

with a current of gaseous NHj it gives methyl-
amine nitrate and NMe4.N03 with only traces of

di- and tri-methylamine. Aqueous ammonia
forms NMeHj (13 pts.), NMe^NOj (lOpts.), and
a small quantity (1 pt.) of the bases tUMejEL and
NMca (DuvilUer a. Malbot, A. Ch. [6] 10, 284).

METHYL NITBITE CHaNOj i.e. CH3.O.NO.
Mol. w. 61. (-12°). S.G. (Uquid) iS -991.

Produced by treating methyl alcohol with nitric

acid and copper turnings or arsenious acid

(Strecker, C. B. 39, 53; 4.91,82). The product
is passed through a receiver at 0° and the gas
after purification by passing through potash, a
solution of ferrous sulphate, and dry CaCl;, is

condensed at —40°. It may also be prepared
from methyl alcohol, NaNOj and H^SO,.

Properties.—Gas, smelling like nitrous ether.

Burns with a green-edged flame.

METHYL-NIIBO-AMIDE v. MEiHYLAMmE.
METHYL - NITBO - ANILINE v. NiiBo-

METHYL-ANILINE.

METHYL-NIIBO-BENZAMIDE v. Amide of

NlTEO-TOLUIO ACID.

METHYL-NITEOLIC ACID CH^NA i.e.

CH(N02):N0H or CHj(NOJ(NO). Mol. w. 90.

[64°]. Prepared by dissolving nitro-methane

(15 g.) in water, adding a solution of KNOj (8 g.),

cooling to 0°, and adding a very dilute ice-cold

solution of H2SO4 (4 g.). Caustic potash solution

is added till the liquid turns red, and then more
dilute H2SO,. The liquid is then shaken with
a little CaCOj and extracted with ether (Tscher-

niak, B. 8, 114 ; A. 180, 166). The result is very
uncertain (Y. Meyer a. Constam, A. 214, 335).

Properties.—Long needles (from ether). De-
composes slowly in the cold, rapidly at 64°, into

formic acid, NO,, and nitrogen. By boiling

dilute HjSO, it is resolved into formic acid and
N2O. Sodium-amalgam reduces it to methyl-

azaurolio acid CH(NOH).N:N.CH:NOH an
amorphous powder which U yioleutly gasified

%bove 1Q9°.
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SI-UETHTL-KITSOSAUIXE v. Di-methyl-
AMINE.

UETEYL NITBOSO-ETHTL KETONE v.

Mono-oxvm of Di-methtl-mkbtone.
TETEA-METHYL-NITROSO -PHENTIENE -

DIAUINE V. NlIBOSO-FHENIIiENE-TETIiA-MEIHTIi-

SIAMINE.
METffTL NONTl KETONE v. Meihyi.

ENNYL KETONE.
METHYL-NOSOFIANIC ACID «. Opianio

Acn>.

METHYL TO-OCTYL KETONE C,„Hj„0 i.e,

GM3.C0.GS2.OS2.G!B[2*^^2*^-^2*^^2'^^2*^-^3'

[4°]. (214=) (J.); (211°) (K.). .S.G.g|-8294;

I '838 ; "j" -823 (K.). Formed by boiling heptyl-

aceto-acetio ether with dilute alkalis (Joardain,

A. 200, 106). Foimed also by distilliiig a mix-
tuie of barinm acetate and barium ennoate
(ErafEt, B. 15, 1695). Liquid, with pleasant

odour, insol. water, solidifying in a freezing

mixture. Forms a crystalline compound with
NaHSOj.

Uethyl octyl ketone CigHgjO i.e.

CH3.CO.CHj.CHMe.OsH,,. Hepiyl-aoetone.

(197°). Formed by the action of baryta-water
on M-sec-heptyl-aceto-aoetic ether (Venable, B.13,

1651). Colourless liquid, lighter than water.

METHYI OCTYL OXIDE C„Hj„0 i.e.

OH3.O.C8H,,. (173°). S.G.g-8014. S.V. 219-8.

O.B. (0°-10°) -00101 (Dobriner, A. 243, 3).

METHYL-OCTYL-PHENYL-AMINEu.OciYL-
TOIiYIi-AMINE.

METHYL-OCXYL-THIOPHENE O.jHbS i.e.

the action of sodium upon an ethereal solution

either of Mel and iodo-ootyl-thiophene or of

octyl bromide and iodo-methyl-thiophene
(Schweinitz, B. 19, 648). Bromine forms
0„H,,BrS [20°].

METHYL OXALATE «. Methyl ether of

OzUiIO ACID.

METHYL-OXALACETIC ETHEB 0,H„05 i.e.

COjEt.CO.CHMe.COj^t. Oxaloxyl-propiome
tther. (138° at 23 mm.). Formed by the action

of NaOEt on an ethereal solution of oxalic and
propionic ethers (Wislicenus a. Arnold, B. 20,

3394 ; A. 246, 329). Formed also from sodium
oxalaoetic ether and Mel at 100°. Colourless

oil, v. sol. alcohol and ether. Its alcoholic solu-

tion gives a red colouration with FeClj. Split up
by boiUng alcoholic potash into oxalic and pro-

pionic acids. Boiling dilute H^SO, yields ethyl-

glyoxyUo acid.

Salt.—C0j5Bt.C0.CNaMe.C0(;Et. Does not

crystallise from alcohol.

Phenyl-hydraside
C02Bt.C(NiHPh).CHMe.C02Et. [100°]. Small

plates, y. sol. ether and benzene. Its solution

in cone. H^SO^ is coloured reddish-violet by

FeCla. At 120° it gives ofE alcohol, forming a

derivative of pyrazole.
METHYL-OXALYL-UEEA d.Pababanio aoid.

METHYL-OXAMIC ACID v. Oxjaia Acn>.

HETHYL-OXAMIDE v. OxaijIC acid.

METHYL-OXANTHRANOL v. Oxanthbanol.
METHYL-OXAZOLE DIHYDSIDE OjHjNO
CHj.0y

i.e.
I

^CMe. Formed, in small quantity,

by the action of Ac^O and >raOAo on bromo-

ethylamine Br.CKj.CH,.NHj (Gabriel, B. 22,

2221 ; 23, 2502). Oil, with sweet smell, some-

what like quinoline.—B'CeHj(N02)30H. [149°].

Yellow plates.

METHYL-OXETHYL- 1;. Methyl-oxyethyi.-.

DI-METHYL-OXETONE v. Anhydride of Di-

7-OXY-m-BUTYIi DIKETONE.
DI-METHYL OXIDE C^fi i.e. (CH,)^

MethAil ether. Mol. w. 46. (-24°) (Begnault,

J. 1863, 70). V.D. 1-617. S. (gas) 37 at 18°.

H.F.p;49,640 (Thomson), 56,800 (Berthelot,4.C/i.

[5] 23, 185). H.F.V. 48,190 (T.). H.O.p. 344,200

(B.). Formed by heating MeOH with H,SOi
(Dumas a. P^ligot, A. 15, 12 ; Kane, A. 19, 166)

or with BjOs (Bbehnen, A. 57, 328). Formed
also, together with NMe^Cl and NMe,HCl, by
heating NH,C1 with excess of MeOH (Weith, B.

8, 458). Prepared by heating MeOH (13pts.)

with HjSOj (20pts.) at 140°. The gas is passed
through aqueous KOH to remove SOj, CO^, and
MeOH, and then intocono. H^SO, which absorbs

600 vols. It is obtained by dropping the solu-

tion in HjSOi into an equal volume of warm
boUed water, and is dried by passing through
tubes containing CaOl, (Erlenmeyer a. Kriech-

baumer, B. 7, 699 ; c/. TeUier, Ar. Ph. [3] 10,

57).

Properties.—Gas. Combines with HCl form-
ing Me^OHCl which boils at 2°.

References.—Chloeo- and Di-iodo-di-methyl
OXIDE.

METHYL - OXINDOLE CsH^NG i.e.

C5H4<^^^g>C0. Oxy-methyl-mdole. [88°].

Obtained from methyl-indole carboxylic acid by
the action of NaOBr, the resulting di-bromo-

methyl-oxindole being suspended in alcohol and
reduced by sodium-amalgam (Colman, G. J. 55,

7 ; A. 248, 120). White needles, si. sol. cold

water and light petroleum, v. sol. alcohol, ether,

acetone and benzene. Dissolves in hot alkalis

without change. Partially decomposes when
heated much above its melting-point. Does not

react with phenyl-hydrazine. Bromine-water
gives a crystalline pp. Nitrous acid converts it

into OeH,<^|^°^)>CO, the oxim of methyl-

i|«-isatin.

Di-chloro-methyl-oxindole CjH4<^^^|^C0.

[147°]. Formed by adding a solution of sodium
methyl-indole oarboxylate to a, cold solution of

NaOCl (Colman), Colourless needles, v. sol. hot
alcohol and acetone, m. sol. ether. Not decom-
posed at 210°.

Bromo-methyl-oxindole C5H4<^^Tr^ SCO
[134°]. Formed, together with methyl-oxindole,

by reducing di-bromo-methyl-oxindole with so-

dium-amalgam. Lustrous white plates, v. si.

sol. cold water, v. sol. hot alcohol. Not decom-
posed by boiling aqueous EOH.

Di-bromo-methyl-oxindole C6H4<|[S??*^CO.

[204°]. Formed by the action of NaOBr on
methyl-indole carboxylic aoid (Fischer, £.17,
564). Yellowish-white tables, v. sol. alcohol,
insol. cold water. Melts at 204° when quickly
heated, but 180° when slowly heated. Converted
by boiling water into methyl- if'-jsatin. Phenyl-
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hydrazine gives the phenyl-hydrazide of methyl-

V'-isatin.

Di - methyl - oxindole 0,jH,iNO i.e.

[6:3:2] C,H2{CH3)j<;^^>C0. G<^^°^^y^- ^»-

hydride of (mMo-di-methyl-phenyl-aceUo acid.

[232°]. Prepared by reduction of (2:5:3:l)-nitro-

di-methyl-phenyl-aoetio acid with tin and HCl
(Wispeh, B. .16, 1580). Sublimable. White
needles. Sol. hot alcohol and hot benzene, si.

sol. hot water and cold alcohol and ether, insol.

cold water.

Methyl-di-oxindole OeH<<*^^f^^)>CO.

Di-oxy-methyl-imdole. [151°]. Formed by re-

ducing methyl-i|(-isatin with sodium-amalgam or

with zino and HCl (Cohnan, O. J. 55, 8 ; A. 248,

121). Needles or prisms (from benzene) ; m. sol.

water, alcohol, and benzene. Oxidising agents

reconvert it into methyl-iji-isatin.

METHTL-OXY-BENZOYL-GLYCOCOLL v.

Anisubio acid.

METHYL OXYBTTTENYL KETONE DI-
CAEBOXYLIC ACID ANHYDRIDE G^Kfi^ i.e.

CHs.CO.CH<^'^[?Q^)^OMe. Isocarbopyrotri-

taric acid. Obtained from its ether by boiling

with 20 p.c. aqueous NaOH, and ppg. with dilute

HjSOj (Knorr, B. 22, 163). Possesses great re-

ducing power. Decomposes at 200°-209°, leaving

an oil CjHsOs, which solidifies on cooling. This
is composed of two bodies, one being an acid v.

si. sol. 'most solvents and melting at 175°, the

other crystallisingfrom ether inlongprisms [60°],

and giving an acid solution in water. Water
forms acetonyl-acetone.

Ethyl ether EtA'. [110°]. (o. 280° at

15 mm.). Obtained by heating di-acetyl-snc-

oinio ether at 170°-180°, pyrotritaric and carbo-

pyrotritaric ethers being also formed (Knorr, B.
22, 159). Slender needles (from hot water), v.

si. sol. water and dilute acids, v. sol. alkalis,

ether, chloroform, and hot alcohol. Possesses

great reducing power. PeCl, gives a fine blue

colour to its solution. With phenyl-hydrazine

it yields di-oxy-di-phenyl-di-methyl-£pyrazyl

N.NPh.OO CO.NPh.N

II II II
. Hydroxylamine ap-

C(OH,).CH—CH CMe
peais toformthe corresponding di-oxy-di-methyl-

N.O.COCO.O.N
dioxazyl

|| | | II
•

CMe.CH.CH CMe
DI- METHYL -DI-OXY-BUTYLENE DI-

KETONE CHj.00.0Me(0H).CMe(OH).C0.0H3.
[96°]. Formed by reducing di-methyl diketone

with zinc-dust and dilute H^SO, (Von Pechmann,
B. 21, 1411). Needles (from ligroin). Reduces
Pehling's solution in the cold. FeCls re-converts

it into Me.CO.CO.Me.
METHYL OXY-BUTYL KETONE CeH,A *•«•

CH3.CO.OH;,.CH2.CHj.CH20H. Acetyl - butyl -

alcohol. (227°). S.G. | -997
; ^ -989 ; i -982.

M.M. 6-502 at 18-5°. Obtained by boiling the

anhydride of its carboxylic acid with water, CO^
being evolved (Perkin, jun., C. J. 51, 717).

Thick oil with sweet burning taste. Does not
reduce FehUng's solution or ammoniacal AgNO,
in the cold, but reduces both these reagents

on warming. Yields an oily phenyl-hydrazide.

Warm cone. HNO, gives a dark-pink colour,

Iodine and EOH give iodoform. Chromic acid

mixture oxidises it to acetic and succinic acids.

METHYL OXY-BTJTYL KETONE ANHY-

DRIDE 0,H,.0 i.e. 0<c^:ch'>OH:=- -Me'^Z"

furidane dihydnde. ' Acetyl-tetramethylene.'
' Tetramethylene methyl ketone.' Anhydride of
aceto-butyl alcohol. (109°). S.G. | -9227;
« -9127; if -9050. M.M. 6-074 at 22-5°. Formed
by distilling its carboxylic acid at 150° (Perkin,

jun., O. J. 51, 723 ; B. 19, 2558). Colourless

mobile liquid with ethereal odour. On prolonged
standing in presence of water it is converted into

methyl oxy-butyl ketone.

Methyl ozy-butyl ketone anhydride carboxy-

Uc acidOAo0.i.«. 0<^^|;^5^o':h)> fll9']-

Obtained by saponifying its ether vrith alcoholic

potash (Perkin, jun., 0. /. 51, 716). Colourless

needles, v. sol. hot benzene, alcohol, chloroform,

and light petroleum, v. e. sol. water. Decom-
poses above 119° into CO2 and the preceding
body. When heated with aqueous NHj at 200°

it yields COj, methyl oxy-butyl ketone, and a
volatile base (probably a derivative of pyridine).

Bromine-vapour gives CjHjBrO,, a thick syrup.

Cone. HBrAq yields methyl bromo-butyl ketone.

Salts.—NH4A': white crystalline solid, v.

sol. water.—CuA'j aq : light-green powder, v. si.

sol. water, decomposed at 90°-100°.—^AgA':

white crystalline solid, v. sol. water, decomposed
on boiling with water or exposure to light.

Ethyl ether EtA'. [9°]. (227°). V.D.
6-21. M.M. 10-069 at 23-7°. S.G. if 1-069

;

II 1-0626. /ii 1-4697. ;i*d 1-4772. Formed by
heating a mixture of NaOEt with aceto-acetio

ether and trimethylene bromide (Perkin, jun.,

G. J. 51, 709). Colourless oil, with a disagree-

able oamphor-like odour. Does not react with
phenyl-hydrazine. Does not contain an atom of

hydrogen displaceable by sodium. With PClj it

forms CjHijOjCl, a colourless oil (212°-215°).

Methyl oxy-butyl ketone anhydride dicarb-

oxylicacid OsHi„Osi.e.

I
. [185°-190°]. Ob-

C(CHj.C02H):C.C02H

tained by saponification of its ethers by boiling

alcoholic potash (Perkin, jun., C. J. 61, 744).

Colourless hexagonal plates, v. sol. hot water and
hot alcohol, si. sol. acetic ether, benzene, and
ether. Decomposes on fusion, giving off COj,

and leaving a red liquid.

Mono-ethyl ether
<CH2. CH!2. CI12

I
. [114°]. Obtained

0(CHj.C02H):C.C02Et
by treating the di-ethyl ether with cone, alooholio

potash in the cold. Transparent four-sided tri-

clinic needles, a:6:c = -774:1: -337; o = 89° 40';

= 98° 18'; 7 = 89° 50'. V. sol. alcohol and
ether, si. sol. hot water.—AgEtA" : white curdy

pp., si. sol. water.

Di-ethyl ether 'Et-ik". (239° at 150 mm.).
Obtained by the action of NaOEt on a mixture
of trimethylene bromide and acetone di-oarb-

oxylio ether COjEt.CHj.CO.CHj.COjEt (Perkin,

jun., 0. J. 61, 739). Thick, colourless oil, with
disagreeable odour.

METHYL-OXY-CONIINE v. CoNtmi;,
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METHTI. .0X7- ETHTL-AMISO -PHENOL.
Methyl ether CioHuNOz i.e.

[2:l]OX(OMe).NMe.CHj.CHjOH. Meth^l-oxy-
ethyl-cmisidine. (290°). Formed by the action

of OsH,(OMe).KHMe on ethylene ohlorhydrin
(Enorr, B. 22, 2098). Liquid.

,0—CHj
Anhydride OfiX |

. Methyl-
\NMe.OHj

quinazoxme dihydride. (261°). Formed by
boiling the methyl ether with caustic soda
(Knorr, B. 22, 2098). Liquid, with irritating

smell, volatile with steam, very easily oxidised

by contact with air.—B'HCl. [162°]. Short
tour-cornered plates (from alcohol).

METHYL-OXY-ETHYI-AMINE OANO i.e.

CH3.NH.CHj.OHjOH. (130°-140°). Formed
from ethylene ohlorhydrin (1 mol.) and methyl-
amine (1 mol.) (Knorr, B. 22, 2088). Oil, with
strong ammoniacal smell, v. sol. water, alcohol,

and ether.—Auroohloride. [110°-120°]. An-
hydrous prisms, v. sol. water.

Uethyl-di-oxy-di-ethyl-amine CjH,aNOj i.e.

CH3.N(CH2.CH,OH)j. (250°-255°). Formed by
heating ethylene ohlorhydrin with excess of

aqueous methylamine at 100° (Morley, B. 13,

222). Formed also by the action of ethylene

ohlorhydrin on the preceding body (Knorr, B.
22, 2081). Viscid oil, t. sol. water, not volatile

with steam.—B'HCl : thick syrup.—B'jHjPtOlj

:

orange-red prisms.—Auroohloride: v. sol.

water.

Methylo-chloride OjHuNOjCl i.e,

ClNMe2{CH8.CH20H)j. Formed by heating
ethylene ohlorhydrin with a solution of dimethyl-
amine at 100° (Morley, B. 13, 223). Formed
also from di-methyl-oxy-ethyl-amine and ethyl-

ene ohlorhydrin (Knorr, B. 22, 2089). Thick
syrup.— (C„H,jNOi,Cl)jPtCi<aq. [218°]. Small
yellow crystals, v. sol. water, si. sol. alcohol.

—

Aurochloride: [283°]; small plates, v. sol.

hot water.

Anhydride Cn,.TS<(^^^yO. Methyl-

pyroxatsine teirahydride. (117°). Formed by
heating methyl-di-oxy-di-ethyl-amine with SO,
(K.). Mixes with water, ^cohol, and ether.

Beadily combines with Mel.—Hydrochloride:
[205°]; long hygroscopic prisms.—Platino-
chloride : needles (from dilute alcohol), v. sol.

water.—Auroohloride: [183°] ; small needles,

m. sol. water.

Methylo -iodide of the anhydride.
Long needles. With Ag^O it yields a methylo-
bydroxide, which is split up by heat into alde-

hyde and di-methyl-oxy-ethyl-amine.

Methylo-chloride of the anhydride.
Crystalline mass. Forms a platinoohloride crys-

tallising from alcohol in needles, and an auro-

ohloride, both being v. sol. water.

Di-methyl-oxy-ethyl-amina. CjH„NO i.e.

'SyLe^CB^CRfi'E.. JDi-methyl-ethyl-alkine.

(130°). Prepared from dimethylamine and
ethylene ohlorhydrin (Ladenburg, B. 14, 2408).

Formed also by heating ' methyl-morphi-
methine ' (v. Mobphinb) with AcjO at 160°-190°

(Knorr, B. 22, 1114). Liquid.—B'^HAuCl^

:

needles, sol. hot water.—B'jH^tClj: easily

soluble prisms.

Acetyl derivative C4H,„AcN0. Forms
ail auroohloride BHAnCJ^erystallising in plates.

rsi. Ill,

Methylo-hydroxide v. Netjhink.

TBI -METHYL - OXYETHYL -AMMONiaM
HYDBOXIDE v. Ne0kine.

HETHYL-OXYEIHYL AHIIIIirE

0„H,3N0 i.e. G^B.,.'^{CR,)(GJii.OB.). Methyl-

phenyl-ethyl-alkine. (218° at 110 mm.). S.G-.

2 1-0806. Obtained by heating methyl-aniline

with ethylene-chlorhydrin at 100° (Laun, B. 17,

675). Colourless oil. Weak base. Byexposurn
to air it is oxidised to a thick blue syrup.

Methylo-iodide B'Mel: colourless plates

or tables.

Methylo -periodide B'Melj : [87°];
greenish glistening plates.

METHYL o-OXY-ETHYL KETOHE C^HjO,
i.e.CH3.C0.0H(0H).CH,. (142°). Ketoxy-butane.
Formed by reducing di-methyl diketone with
zinc and HjSO, (Von Peohmann, B. 22, 2214

;

23, 2421). Colourless liquid, miscible with
water. Eeduces Fehling's solution. Eeacts
with phenyl hydrazine, with formation of the
compounds CH;,.C(NjHPh).CH(OH).CH, [84°]

and CH3.0(N,HPh).C(NJBa'h).CH,.
METHYL-OXY-ETHYL-PYRlilNE v. Trop-

INE.

METHYL-OXY-ETHYL-p-TOLUIDINE
C.oH.jNO i.e. CH20H.CH,.NMe.03HjMe. (290°-
300°). Formed from oxy-ethyl-toluidine and
Mel at 60° (Demole, A. 173, 129). Liquid.—
B'HI.—B'^HjPtCls.

Methylo-iodide B'MeL Liquid. Yields

B'jMejPtCle and B'MeAuCl^.

METHYL-OXY-GLUTAEIC ACID v. OxY-
METHYL-GLUXARIO ACID.

TBI - METHYL - TBI - OXY - HYDEOBEHZ -

AMIDE V. Anishydbamide.

TETBA -METHYL -OXY -TEIMETHYIENE -

DIAMINE OjH.jNjO i.e. H0.CH(CHj.NMe2)j.
Tetra - methyl - oxy -propylene - diamine. Tetra-

methyl-allyl-alkine. (170°-185°). Formed by
heating s-diohlorhydrin CH2C1.CH(0H).CH2C1
with dimethylamine in a sealed tube at 60°

(Berend, B. 17, 510). The liquid is rendered
alkahne by KOH and extracted with chloroform.
Liquid, v. e. sol. water.—^B'jHjPtOlj : yellow
plates, m. sol. water.

DI-METHYL-TEI -OXY -PHENYL-BENZYL-
KETONE V. Anisoin.

DI-METHYL-OXY-PBOPYL-AMIHE
CjHijNO. (126°). Prepared by the action of

dimethylamine on propylene ohlorhydrin at 100'
(Morley, 0. iJ. 91, 333 ; Ladenburg, B. 14, 2407).
Liquid.—B'jHzI'tClj : prisms, v. sol. water.

Methylo-chloride B'MeOl. Prepared by
heating aqueous trimethylamine with propylene
ohlorhydrin at 100° (Morley, C. B. 91, 333 ; B.
13, 1805). Colourless, very hygroscopic crystals,

turning brown in light. Forms a platinoohloride

B'jMejPtClj, crystallising in yellow feathery
plates, insol. alcohol and etherf v. sol. water.

Methylo-hydroxide B'MeOB.. From the
chloride and moist Agfl. Alkaline syrup. De-
composed on distillation intoNMe,and propylene
glycol (Morley, C. J. 41, 389).

Di-methyl-dioxypropyl-amine CjIIisNOj i.e.

NMej.CH2.CH(OH).OH2(OH). Di-methyl-propyl-
glycoUine. (217°). Formed by heating di-

methyl-amine with glycerin ohlorhydrin (Both,
B. 15, 1153). Colourless oil. Sol. water, alco-
hol, and ether,—B'^jCljPtClj.

A A
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Methylo-cMoride CsHuNOjCl i.e.

NMe3Cl.CH2.CH(0H).CH2(0H). From glycerin

chlorhydrin and NMe, at 100° (V. Meyer, B. 2,

186; Hanriot, A. Oh. [5] 17, 99). Crystals, v. e.

Bol. water. — (C,H,„N02Cl),PtCl^ : tables. —
aH.jNOjAuOl,. [190°]. Orange crystals.

METHYL-OXYPBOPTC-ANIIIHE C,„H,5N0

t.e. C5H5.N(CHJC3He.OH. Methyl-phenyl-pro-

pyl-alkine. (262°). Colourless liquid. Formed
by heating methyl-aniline with propylene ohlor-

hydrin (Laun, B. 17, 678).

ffiETHYL ;8-0XYPE0PYL KETONE C^'B,fi^
i.e. CH3.CO.CH2.CH2.CH,OH. Acetyl-propyl

alcohol. (145°) at 100 mm.
; (209°) at 729 mm.

V.D. 2-25 (calo. 3'53). S.G. ff 1-0051
; fj

-9990.

M.M. 5-544 at 25°. Formed by boiling trimethyl-

ene methyl ketone carboxylio acid (derived from
aceto-acetio ether, sodium, and ethylene bromide)
with water, COj being evolved (Perkin, jun., G. J.

61, 829). Formed also by boiling bromo-ethyl
aceto-aoetic ether with aqueous HCl, Thick
syrup, misoible with water, v. sol. alcohol and
ether. Decomposed by heat into water and its

anhydride, which reunite in the cold ; does not

reduce cold ammoniaeal- silver nitrate, but reduces
it on warming. Gives with phenyl-hydrazine
solution an oily precipitate of OijHuNj or

CH,<^^^=^jj^NCeH5. Oxidised by K,Cr,0,

and HjSOj to acetyl-propionic (levulio) acid

(Colman a. Perkin, G. J. 53, 189 ; 55, 352 ; Lipp,

B. 22, 1196). Beduced by sodium-amalgam to

CH3.CH(0H).CH,.0H2.CH20H (Perkin, juh., a.

Freer, B. 19, 2566). With NaHSOj it forms
CH3.C{C3H,OH)(OH).SOsNal|aq : needles, v. sol.

water and alcohol.

Acetyl derivative CH3.CO.O3H5OA0
(214° i.V.) at 728 mm. S.G. g 1-0350. V.D.
£••02 (calo. 4-98). Liquid, m. sol. water, v. e. sol.

alcohol and ether.

Benzoyl derivative CHj.CO.CjHjOBz.
(297°).

CH.CHj
Anhydride CH5.C<^

|
. (72°-75°).

. OH2
Formed by slow distillation of the ketone.

Water converts it into the flooculent isomeride
CE[2"CH2

0H2:C<
I

(111°) at 718 mm., which
. CH^

reddens pine-wood moistened by HCl v. Meihyl-
bne-jtubfuhane tiiihtdeide.

Methyl a-oxy-propyl ketone CsHjjO^ i.e.

CH3.CO.CH(OH).CH,,.CH3. (153°) ; (77° at 35

mm.). S. G. ip -972. Formed by reducing

methyl ethyl diketone with zinc and dilute

H2I3O4 (Von Pechmann, B. 23, 2421). Colour-

less liquid with sweet smell ; sol. water, but
separated from the solution by NaCl or NaOH.
Beadily oxidised toOHs.CO.CO.O^Hj. Reduced by
sodium-amalgam to qHs.CH(OH).CH(OFl).C2H5
(187°), which is oxidised by bromine-water in

sunlight to CHj.CO.CG.CjHs. Excess of phenyl
hydrazine forms CH3.C(N,HPh).CO.CjH5 [108''].

Methyl a-oxy-propyl ketone 0,H,„Oj i.e.

CH,.C0.CHj.CH(0H).CH3. (128°), Formed by
adding ohloro-acetic ether to sodium under
ether, decomposing the resulting sodium com-
pound by HOI, reducing by zinc-dust the ether
e-sU^^ClO, (157° at 45 mm.) which ia then

formed, and boiling the product CiH„04 (106° at

14 mm.), with dilute HCl, when it splits up ir.to

COj, alcohol, and the oxy-ketone (Fittig, B. 21,

2138). Colourless mobile liquid, miscible with

water. Forms compounds with NaHSOa, and
with phenyl-hydrazine.

Methyl w-oxy-iaopropyl ketone. Oxim of
the nitrate (CH3)2C(ONO.J.C(NOH).CH3.
Peiitane nitroso-niirate. Formed by the action

of amyl nitrite and nitric acid on amylene
(CH3),C:CH.CH3 (38°) dissolved in HOAc (Wal-

laoh, A. 248, 162). Monoclinio crystals, aibia

= 977:1:1-449; 18 = 83° 32' (from benzene), o»

needles (from HOAc).

METHYl-OXY-QUINIZINE v. Oxy-phenyl*
MEIHTL-PTBAZOLE.

METHYL-OXY-QUINOLINE v. OxY-MEinYL,-

QUINOLrNE.
METHYL-OXY-SUCCINIO ACID v. Oxy..

METHYL-SUOCINIO ACID.

METHYL-PABABAHIC ACID v. PaeabakkI
ACID.

METHYL-PABACONIC ACID v. Anhydnda
of OXY-ETHYL-SUOCINIO AOm.

TETEA-METHYL-PABALEUCANILINE v.

TETRA-METHYIi-TKI-AHIDO-TBI-PHENYL-METHAKE.
MEIHYL PENTADECYL KETONE C„H„0

i.e. CHj.CO.C.jHs,. [48°]. (246°) at 110 mm.

;

(320° unoor.) at 760 mm. S.G. (liquid) 42-814.

Prepared by distilling a mixture of barium^

palmitate and barium acetate (Krafft, B. 12,

1671). On oxidation it gives pentadecoio acid.

Me'hyl pentadecyl ketone
CH,.C0.CH(C,H,5)2. Di-n- heptyl acetone.

(306°-304°). S.G. {} -826. Formed by boiling

di-heptyl-acetoacetic ether with dilute aqueous
KOH (Jourdain, A. 200, 115). Oil, smelling of

peppermint. Forms a crystalline compound
with NaHS03.

METHYL-PEWTANE v. Hexanb.

DI-METHYL-PENTENYLAMINE CjH.jN t.e.

CH2:CH.CH2.CH2.0H,.NMe3. This constitution

is assigned by Merling to Ladenburg's di-

methyl-piperidine, v. Di-methyl-pykidine hexa-

HYDHIDE.

Di-methyl-pentenylamine. Methylo - hy-
droxide CsHjNMejOH. Formed from amylene
bromide and trimethylamine at 55° (Sohmie-
deberg a,. Harnack, J. 1867, 805). —
(CjHjNMejC^jPtCl. aq. Irregular laminffi.

(;3)-HETHYL-?EHTHI0PHENE OjHsS i.e.

S<qJ^:C2^>CH,. (134°). S.G. if -9938.

Formed by distilling sodium o-methyl-glutarate

C02Na.OHMe.CH2.CH2.C02Na (5 g.) with P^S,

(10 g.) at 180°-250° (Krekeler, B. 19, 3270).

Colourless oil. When successively mixed with

a solution of isatin in HOAo and cone. H^SO^ it

gives a dark-green colour, and, on adding water,

a green pp. Fhenanthraquinone and H^SO^
(Laubenheimer's reagent) give a dark-violet

colour. Phenyl-glyoxylic acid yields a violet

dye. Alkaline KMnOj (-3 p.o.) produces acetic

and oxalic acid. Nitric acid forms a nitro-

derivative, and bromine a bijmo- derivative.

Methyl-penthienyl methyl ketone O8H,„S0*

i.e. SC5H1Me.CO.CH3. (234°).

Oxim S05HjMe.0(N0H).CHi. [68°].

MEIHYL . PHENACYL - ANILIDE v^

a-PEEIIYI>-AlIII>0-PUENYI> ETDYIi KEIOBB.
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UETHYL FHENACYL BBOMIBE v.

a-BBOMO-PHBNYIi ETHTL KETONE.
HETHYL-FHENANTHBISENE v. Pbenxl-

iirooLE.

CH: N.C.CH:CH.C.CH:CH

I II II I
• [65°]. (above

OH:CH.O . N:CM8
860°). Formed, together with an isomeride,

when 7»-amido-(P2/.3)-methyl-quinoline (100 g.)

is boiled with o-nitro-phenol (76 g.), glycerin

(320 g.), and H^SO, (270 g.). The product is

diluted with water and evaporated to remove
o-nitrophenol. The resinous mass that is ppd.

on adding NaOH is extracted with benzene, and
the dark oily mixture of bases so obtained

treated with HCl. The hydrochlorides arewashed
with alcohol, dissolved in water, decomposed by
NH3,and the bases again extracted with benzene.

From the crystalline mixture of bases left after

evaporating the benzene, ether extracts methyl-
phenanthroline only (Gerdeissen, B. 22, 246).

Properties.—White needles (containing 3 aq).

Melts at 50° whenhydi'ated, 65° when anhydrous.
Sol. boiling water, alcohol, and ether; v. sol. cold

benzene. On oxidation with KMnO, it yields

phenanthroline carboxylic acid OijHjNj.COjH
[209°], which decomposes at 210° into COj and
phenanthroline.

Salt? -B'HClaq: small snow-white needles,

si. sol. co.u, V. sol. hot, water, m. sol. alcohol,

insol. ether.—B'H^SOj aq : slender silky needles

(from alcohol).—B'^HjCr^O, : red prisms (from
hot water).—E'E^PtCl^ aq : flesh-coloured crys-

talline pp., insol. hot water, si. sol. alcohol.

—

Pier ate B'C,H,(N02)30H. [217°]. Trans-
parent yellow needles (from boiling alcohol).

Ethylo-iodide B'EtI2aq. [100°-110°].

Glittering brown crystals. Yields the platino-

ohloride B'EtClHjPtCls (?) which forms orange-

red crystals.

Isomeride C„E,oN2i. e.

CH:N.C.CH:C.N:CMe
I nil- [109°]. Occurs in the
CH:CH.C.CH:C.CH:Oa
preparation of the preceding, from which it

differs in being insol. ether (G.). Crystallises

from alcohol in concentric groups of satiny

needles (containing 4aq). Melts at 82° when
hydrated and 109° when anhydrous. The an-

hydrous base is a light white powder, v. sol.

warm benzene and hot dilute alcohol, insol.

cold ether, v. si. sol. hot ether.

Methyl.phenanthroline
0H:N.C5 C.N.-CMe

I II 11 I
• [76°]. Prepared

CH:CH.C.OH:CH.C.CH:CH
from o-amido-(Py. 3)-methyl-quinoline, glycerin,

o-nitro-phenol, and HjSO, (Gerdeissen). Crys-

tals (containing 2aq). Melts at 63° when hy-

drated, and at 76° when anhydrous. V. e. sol.

hot benzene, v. sol. chloroform, m. sol. HOAc,
si. sol. ether and light petroleum. Decomposed
on distillation.

Kethyl-pheuanthroline

CH : N . O.CMe:CH.C.CH:CU

I II II I
• r96°]- (above

CH:CH.O—. . N : CH
300°). Prepared by boiling nt-tolylene-diamine

hydrochloride (40 g.) with nitrobenzene (30 g.),

gjyccun (100g.),eMdH,8O4 (100 g.J; and puri-

fied by means of the ohromate (Skranp a.Fischer,

M. 5, 523). Short prisms (containing 5aq), more
soluble in cold than in hot water, v. sol. alcohol.

Its solutions give a white crystalline pp. with

AgNOa and a blue crystalline pp. with cuprio

acetate. Chromic acid mixture oxidises it to

the corresponding phenanthroline carboxylio

acid.

Salts.—B'HC14aq: transparent needles.—
B'^HjCr^O, : red, sparingly soluble needles.—
B'2H2PtCl5 2aq : yellow crystalline pp.—P i o r a t e

[253°].

BI-METHYL-FHEITANTHROLINE TETBA-
HYDKIEE

CH„:CMe.O . N : CHj
0„H,Ai.«-

I II II I •

CH^ : N . C.CH:CH.C.CMe:OH,
Formed by the action of acetic aldehyde or

paraldehyde upon 5»-phenylene-diamine hydro-
chloride. The resulting base is ppd. by am-
monia, dissolved in aqueous HCl, and ppd. by
platinio chloride as B'aHjPtCl, (SchifE, A. 253,

323).

DeH/
I
>c„:ftMe. [117°]. (350°). Formed

by heating tolylene-o-diamine with pyrocatechin
in sealed tubes at 210° (Merz, S. 19, 725).

Formed also by eliminating the two NHj groups
by means of the diazo- reaction, from the oxida-

tion product (C,,H„N,) of phenylene-j)-diamine
and tolylene-m-diamine (Bernthsen a. Schweit-
zer, B. 19, 2604; A. 236, 345). Needles (by
sublimation), v. si. sol. water and ligroin, v. sol.

alcohol and ether. Its solution in cone. H2SO4
is blood-red. It dissolves in cone. EGlAq, but
the base is ppd. again on dilution.—Salts.
—B'2H2PtClj 6aq : yellow laminae (from water).

—B'2HjPtCl„8aq (from dilute alcohol). —
Pi orate B'C„H2(NOj)30H. [168°]. Yellow
nodules which blacken on fusion.

METHYI-PHEHTEIAZINE CjHjN, ».«.

-N.CMe

I

N.:

[89°]. (250°-255°). Formed

by the action of sodium-amalgam on acetyl

o-nitro-phenyl-hydrazine in alcohol, the solution
being kept acid with HOAc, and the tempera-
ture below 30° (Bisohler, B. 22, 2806). Crystals,

partially decomposed on distillation. V. sol.

cold water, v. e. sol. alcohol, si. sol. hot ligroin.

Bromo-methyl-phentriazine C,H^rN, i.e.

CBr:CH.C.N.CMe

I II I II
. [115°]. Formed from

CH:CH.C.N.N
acetyl-^j-bromo-o-nitro-phenyl-hydrazine by like

treatment (Bisohler a. Brodsky, B. 22, 2818).
Golden plates, si. sol. cold, v. sol. hot, water.

(a) - MEXHYL FHENTEXBAZINE DIHY.

BEIBE C,HsN4 i.e.

>NH.N
C.H,<

II

.

\NMe.N
[62°].

Formed by the action of sodium nitrate on a
very dilute hydrochloric acid solution of o-amido-
phenyl-methyl hydrazine (Hempel, J.m". [2] 41,
176). Colourless plates, v. sol. ether and benzene,
e1. sol. alcohol and petroleum ether. Sol. hot
cono. NaOHAq. Cone. HNO, at 80°-100° yiddi
a product [127°^ crystallising from, alcohol in
golden-yellow pnsms and tieedles.

Aa2
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C.N.C.CH:CH

TEI-METHYL PHENENYL TBIKETOHE
C„H,A i-«- C„H3(C0.CH»),. [163-=]. Tri-

acetyl-bemeiie. ]?orined by the action of NaOBt
in ether on a mixture of acetone (1 mol.) and
allyl formate (1 mol.). Sodium aceto-acetic

aldehyde slowly separates, and is then dissolved

in ice-cold water and neutralised by HOAo. The
free aceto-acetio aldehyde changes to tri-acetyl-

benzene and water (Clalsen a. Stylos, B. 21,

1145). Small needles, si. sol. water, alcohol,

and ether, v. sol. HOAo. Oxidised by HNO, to

trimesic acid,

METHYL - (a3) - PHEN - NAPHTHAZINE
.CH:CH.C.N.C.CH:CMe

C.,H,,N, t.e, 0„H,,<^_

[142°]. Formed by the action of (;8)-naphtho-

quinone on tolylene-diamine in HOAo (Hinsberg,

A. 237, 342).

lIetliyl-(0/3)-phen-naphthazlne

°«^<CH:C.N.C.CH:CH • C^^^ J- ]?o™edby

oxidation of a mixture of (i3)-naphthol and
tolylene o-diamine with alkaline KjFeCyj (Witt,

0. N. 49, 404). Pale straw-coloured needles,

forming an intense red solution in HjSOj,
METHYL-PHiNoL v. Cbksoi,.

Di-methyl-phenol v. X'siiEnol.

Tri-methyl-phenol C„H,Me,.OH [1:2:3:5].

Bemimellit'henol. Hemellithenol. [81°]. Formed
by fusing hemimellithene sulphonic acid with
KOH (0. Jacobson, B. 19, 2518). Needles (from

ether). Gives no pp. with FeClj.

Tetra-methyl-phenol CjHMe^.OH [1:2:3:4:5].

[81°] (L.) ; [87°] (T.) ;
(249° uncor.) (L.) ;

(266°

i.V.) (T.). Formed by the action of nitrous

acid on the corresponding CjHMej.NHj [66°]

(Limpach, B. 21, 644), or by fusing c-tetra-

methyl-benzene sulphonic acid with potash
(Tohl, B. 21, 907). Long while needles (from

very dilute alcohol), v. u. sol. alcohol and ether,

m. sol. petroleum ether. Volatile with steam.

Bromine forms 0,„H,2Br.0H [1S1°].

Acetyl derivative C,„Ii,30Ao. [57°].

Prisms.
Tetra-methyl-phenol CJI(CH3)j.0H. [81°].

Formed by the action of nitrous acid on tetra-

methyl-phenyl-amine [14°] (Hofmann, B. 17,

1916). White crystals. Yields a quinone on
distillation with MnO^ and II^SOj.

Ethyl ether C.H(CH.J,OEt: (236°) ; liquid.

Formed by the action of alcohol upon the sul-

phate of tetra-methyl-diazobenzene (Hofmann,
B. 17, 197).

Penta-methyl-phenol 0„(CH3).,.0H. [125^.

(267°). Formed by the action of nitrous acid

upon penta-methyl-phenyl-amine (Hofmann, B.
18,' 1826). Fine white needles. Volatile with

steam. Soluble in alcohol. Sparingly soluble

in alkalis.

Methyl ether 0.(0H3)5.0CH,: [64°]; long

METHYL-DIPHENYL CiaH.j i.e.

CJHs.OjHjMe [3:1], Phenyl-tolyl. (275°). S.G.

2 1-031, Formed by the action of MeCl npou
melted diphenyl in presence of Al^Cl, (Adam,
Bl. [2] 47, 689; 49, 98; A. Ch. [6] 15, 239),

Limpid colourless liquid, not solidified at —21°,

y, e, Sol. ' methyl alcohol and acetone. Not
attacked by EMnO^ either in neutral or alkaline

•olution. Chxoioio acid oxidises U to diphenyl

m-carboxylio acid [161°]. Bromine at 150*

forms C,2H„.CHjBr which when treated with
KOEt yields Oi.iH.p.CH^OEt whence dry gaseous
HI liberates phenyl-benzyl-alcohol.

o-Hethyl-diphenyl OuHu i.e.

C,Hi.C„H,Me[2:l]. (259°). Appears to be formed
by treating bromo-benzene mixed with liquid

bromo-toluene with sodium (Barbier, B. 7, 1648).
'

^-Methyl-diphonyl 0„H3.C„H,Me[4:l]. (263°-

207-^). S.G. 22 1015. Formed by the action ot

sodium on an ethereal solution of bromo-benzene
and j)-bromo-toluene (Carnelley, C. /. 29, 13).

Formed also by passing a mixture of benzene
and toluene through a red-hot tube (Carnelley,

C. J. 37, 701). Solidifies at -2\ Dilute nitrio

acid oxidises it to diphenyl carboxylio acid.

Chromic acid forms terephthalio acid.

Si-methyl-dipheuyl C,,H,, i.e. Cj^H^Mej.

(284°-290°). S.G. 2 1-025. Formed by the

action of methyl chloride on diphenyl in presence

of ALjClj (Adam). Colourless liquid, not solidi-

fied at -21°. Oxidised by CrO, in HOAo
yielding an infusible diphenyl dioarboxylic acid

which cannot be sublimed.
Other di-methyl-diphenyls are described as

DlTOLYLS.

s - DI - METHYL-PHENYIACETAMI tINE
C,„H„N2 i.e. 0,H5.CH2.C(NHMe){NMe). Formed
by the acfon of alcoholic methylamine on the

hydrochloride of phenylacetic imido-ether

C3H,.CH2.C(OEt)(NH)(Luckenbach, 5.17,1420).
Crystalline solid, v. sol. alcohol,—B'HCl: six-

sided prisms. — B'jHjPtClj : small gUstening

crystals, sol. alcohol, si. sol. water,

u-JH-Tue thyl-phenylacetamidiue

CaH,.CH„.C(NMoJ(NH), Formed in the same
manner as the preceding, using dimethylamine
(L.).—B'^HiPlClj : small needles, si. sol. water,

m. sol. alcohol.

DI-METHYL-PHEIIYL-ACETIC ACID
[5:3:l]CsH3(CHJj.CH,.CO:,H. Mesityl-acetic acid.

[100°] (W.) -, [97°] (Eobinet, Bl. [2] 40, 316).

(273° at 735 mm.). Formed by the saponifica-

tion of the nitrile obtained by heating mesityl

bromide with KCN (Wispek, B. 16, 1578), Long
white prisms. Sol. alcohol, ether, andhot water,

V. si. sol. cold water.

Salts.— A'K aq : silky needles.—A'jBa4aq:
transparent prisms.—A'.^CaSaq: easily soluble

thick needles.— A'.^Mg5aq: long silky needles.

—

A'Ag : long thin needles.

Tstra-methyl-phenyl-acetio acid Ci^HioOj i.e.

CaHMe4.CHj.COjH [6:4:8:2:1]. [125° uncor.].

Formed by reducing the corresponding tetra-

methyl-mandelic acid with HI (Claus a. Fohlisch,

J. pr. [2] 38, 234). Slender needles (from hot

water), v. sol. alcohol, ether, and chloroform.

—

CaA', 3aq : silky needles.

TKI-METHYL-PHENYL-AMIDO-CBOIONIC
ACID V. lli-CoiIYL-AMIDO-CKOIONIO ACID.

Tetra-methyl-phenyl-amido-crotonic acid

Ethyl ether C„HMe4.NH.CMe:CH.00.^t,
[101^, Obtained by the action of tetra-methyl-

phenyl-amine (prepared from <|i-oumidine) on
acetoacetic ether (Conrad a. Limpach, B. 21,

1655). Large white prisms (from alcohol and
ether). At 280°- 285° it yields oxy-tetra-methyl-

phenyl-di-methyl-pyridine carboxylio ' acid

C.HMe,N<gJJ::0^^ef!>CO. [U5T.
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KCBIEYL-FHSNTI-AIIINE v. Toltiidu<i:

and Methtl-aniline.
Si-methyl-phenyl-asnine v. Xylidine and

Dl-METZrHi-ANIUNE.
Iri-methyl-phenyl-amine v. Mesidike and

<(|-CUMIDINE.

Tetra-methyl-phenyl-amine
C^Me,(NH,)[l:2:3:4:5]. [66°]. (260° uncor.).

Obtained by heating isocumidine hydrochloiide

with MeOH at 250° to 260° under pressure

(Limpach, B. 21, 644). Nacreous leaflets (from
water). May be sublimed. The corresponding

CeHMe,(OH) melts at 81°.

Formyl derivative [144°]; silky needles

(from water).

Acetyl derivative [170°]; silky needles.

Tetra-methyl-phenyl-amine C,HMeiNH,
[1:2:3:5:6]. Isoduridiiie. [24°]. (255°). Formed
by heating the hydrochlorides of ;)»-cumidine or

mesidine with MeOH at 300° (Hofmann, B.

17, 1912; Nolting a. Baumann, B. 18, 1149;
Limpach, B. 21, 646).—B'HCl.—B'^PtOl^.

Pormyl derivative [188°]; long silky

Acetyl derivative CsHMei.NHAc. [215°].

Tetra-methyl-phenyl-amine CjHMej.NHj.
Duridine. [14°]. (253°). S.G. ai -978. A
product of the action of MeOH on zylidine

hydrochloride at a high temperature (Ho&aann,
B. 17, 1913).—B'HCl.—B'^H^PtCl,.

Penta-methyl-phenyl-amine C8(0H3)5.NH,.

Amido-penta-methyl-bemene. [152°]. (278°).

Prepared by heating dimethyl-ifi-eumidine with

methyl iodide under pressure at 240°-250° (Hof-

mann, B. 18, 1821). Large colourless needles.

V. sol. alcohol and ether, insol. water. On oxi-

dation by arsenic acid in conjunction with aniline

it yields a homologue of rosaniline. Mel at

100° forms CsMesNHMe [61°], which is not

further acted on by Mel, even at 170°.

Salts.—^B'HCl: long thin needles, easily

soluble in hot water, si. sol. cold.—B'jH^CljPtCl^

:

sparingly soluble trimetric tables.—The acetate
is very soluble; the nitrate forms sparingly

soluble needles; the sulphate and oxalate
very sparingly soluble small scales.

Acetyl derivative C^(CHi)5.NHAo

[218°] ; needles.

METHYL-DI-PHEKYL-AMINE O.sH.sN i.e.

NPhjMe. Di-vTienyl-methyl-amine. (282°) (G.).

(292°) at 741 mm. (Brtihl, A. 235, 21). S.G.
"f

1'0476. Formed by inethylation of diphenyl-

amine (Bardy, Z. 1871, 649 ; Girard, Bl. [2] 23,

2). Liquid. Gives a violet colour with HNO3.
Fuming HClAq at 150° resolves it into MeCl
and diphenylamine (Gnehm, JS. 8, 1040). By
passing through a red-hot tube it is converted

into diphenylamine, carbazole, benzonitrile,

aniline, benzene, methane, hydrogen, nitrogen,

and other products (Graebe, A. 174, 181). Nitrous

acid passed into its alcoholic solution yields

NMePh.CJI,.Nj.C,H,.NMePh. Boiling nitric

acid forms a compound which crystallises from

alcohol in yellow prisms [284°].

Dervuatioes.—Xbi-beomo- and Beomo-di-

iniRO-, MBTHIL-MPHENTLAMINB.

METHYL- PHENYL- ANTHRACENE ».

Phenyl-methtl-anthbacenb.

METHYL-PHENYL-OABBAMIC ACID v.

ToLYL-CAEBASIIO AOID.

Bi-methyl-phenyl-oarliaiuio acid v. Xyltl-
CAEBAMIO ACID.

Tri-methyl-phenyl-carbamic acid. Ethyl
ether CjHjMej.NH.COaEt. yfi-Cumyl-carbamie

ether. [91-5°]. Formed by the action of ehloro-

formio ether ClCO^Bt on ^-cumidine (Frentzel,

C. G. 1888, 1361). PjOj converts it into the

cyanate CsH^MeaNOO (221°), polymerised by
PEtj or KOAo into the cyanurate [234°].

Tri-methyl-phsnyl-carbamic acid. Ethyl
ether C^HaMesNH.COjEt. Mesityl-urethane.
[62°]. Formed from mesidine and ClCO.jEt

(Bisenberg, B. 15, 1016). Long colourless

needles, volatile with steam, sol. alcohol and
ether.

TETRA - METHYL - PHENYL - CAHBAMINE
C„H(CH3)4.NO [51°]. White crystals. Formed
by heating tetra-methyl-phonyl-amine [14°j with
chloroform and alcoholic KOH. It is changed
into the nitrile by distillation (Hofmann, B. 17,

1914).

Fenta-methyl-phenyl-carbamine
C„(CH3)5.NC. [128°]. Formed 'by heating penta-

methyl-phenyl-amine with chloroform and alco-

holic NaOH (Hofmann, B. 18, 1824). Colourless

crystals. Y. sol. alcohol. At a few degrees above
its melting-point it is transformed into the nitrile

with evolution of heat.

METHYL - TBI -PHENYL-CARBINOL-CAIIB-
OXYLIC ACID V. Dl-FHENYL-IOLYL-CABBIMOL-
OABBOXYLIC ACID.

METHYL-PHENYLENE-DIAMINE
V. Phenylene-methyl-dumine.

Si-methyl-phenylene-diamiue v. FHENYiiEKE-
DI-METHYL-DIAMINE.

Tri-methyl-ptienylene-diamine 0,HuN, i.e.

CjHMe3(NHj)j[l:2:4:3:3]. [84°]. Formed from
nitro-ij'-cumidine by reduction (Mayer, B. 20,

970). Long needles, v. sol. benzene. FeCl,
colours its solution deep red.

Isomerides v. Di-amido-mesityijEne and Di-
AMIDO-l(i-0UMENE.

Tetra-methyl-phenylene-diamir.B C,i,H|jN,
i.e. ''C„Me,(NHj)2 [1:2:4:5:3:6]. Formed by re-

ducing di-nitro-s-durene with zinc and HOAo
(Nef, A. 237, 4), Pearly plates, v. sol. chloro-
form and alcohol, m. sol; ether. Its solutions

are coloured green by atmospheric oxidation.

FeClj yields duroquinone. The hydrochloride
is si. sol. cone. HClAq.

Tetra-mcthyl-phenylene-diamine

CsMe4(NHj2 [1:2:4:3:5:6]. Prehnitylene-diamine.
[140°]. Formed by reducing C,Mej(NHj)(NO,)
with tin and HGl (Tohl, B. 21, 906). Plates
(from water), or needles (from alcohol); v. e.

sol. alcohol, si. sol. ether and ligroin.

—

B"H.^Cl2 aq : plates, v. 0. sol. water, v. si. sol.

cone. HClAq. Coloured ddrk red by FeClj.

METHYL-SIFHENYLENE KETONE OXIDE
v. Phbnylene-tolylene ketone oxide.

DI-METHYL PHENYLENE-DI 7INYL DI-
KETONE C^HnOj i.e. C„H,(CH:CH.CO.CH,)p
[156°]. Formed by the action of NaOHAq on a
mixture of acetone (lOpts.) and terephthalio
aldehyde (1 pt.) (Loew, A. 231, 379). Needles,
almost insol. water, alcohol, and ether, t. sol.

chloroform, v. e. sol. acetone. With cone. E,SO|
it yields a deep-red solution.

METHYL-PHENYL-ETHYL-ALKINE «.

Methyl-oxyeihyl-ajjiline.
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METHYL PHENYL-ETHYL KETONE v.

Benzyl-acetone.
METHYL-PHENYI-GLYOXYLIC ACID v.

TOIiYL-GLYOXTLIC AOID.

Di-methyl-phenyl-glyoxylic acid v. Xylyl-
OLYOXYLIC ACID.

Tetra-methyl-phenyl-glyozylio acid

[6:5:3:2:1] C„HMe^.CO.COjH. [124°]. Formed
by oxidising the ketone OjHMe^.CO.OH, with
cold aqueous EMnO, (Glaus a. Foecking, B. 20,

3102). White scales, si. sol. water, t. sol. alcohol

and ether. Beduced bysodium-amalgam to tetra-

methyl-mandelic acid C^Me4.CH(0H).C0jH.—
KA.' 5aq : crystalline, v. e. sol. water.—CaA'^ 9aq

:

nodules.—^BaA'23aq ; nodules.—AgA': white pp.
Tetra-methyl-phenyl-glyozylio acid

[6:4:3:2:1] C„HMej.CO.CO,H. Formed by oxi-

disiug the corresponding duryl methyl ketone
with cold aqueous KMnOj (C. a. F.). Yellow
liquid, si. sol. water, v. sol. alcohol and ether.

Solidifies when strongly cooled. Sodium-
amalgam reduces it in alcoholic solution to the

corresponding tetra-methyl-mandelic acid.

—

NaA' 6aq : white crystalline crusts.—^BaA'^ 6aq

:

nodules.—CaA'^Saq: granules.—CuA'jSaq: green
crystals, v. sol. water.—PbA'^ : white pp., v. si.

sol. water.—AgA': white pp., insol. water.

Tetra-methyl-phenyl-glyoxylic acid G^^ift,
i.e. [5:4:3:2:1] C„HMe,.C0.C02H. Formed by
oxidising the corresponding tetra-methyl-phenyl

methyl ketone (Glaus, J. pr. [2] 38, 232). Oil.—
BaA'2 4aq : needles. — GaA', 4aq : needles. —
CuA'a 3aq.

Penta-methyi-phenyl-glyoxylic acid C,3H,jO,

t.e. C„Mei..CO.COjH. [122°]. Formed by the
action of AIGI3 on a mixture of penta-methyl-
benzeneand GlGO.CO^t (Jacobson, B. 22, 1218).

Formed also by oxidising CBMe3.CO.GH3 with
alkaline KMnOj. Prisms, 7. si. sol. cold water,

V. sol. alcohol.—NaA' 3aq : plates, m. sol. cold

water.—BaA', 5aq : nodules, v. si. sol. cold water.

—CuA'jSaq: needles.

HEXA-HEXHYL-DI-FHENYL-OTrAHIDIirE
OijHjiNj i.e. HN:C(NH.O„H2Me3)2. Di-mesityl-

guanidime. [218°]. Formed by heating
SC(NH.0jHjMe3)j with alcoholic NHj and lead

oxide (Eisenberg, B. 15, 1014). Minute prisms,

Bol. alcohol and ether, insol. water.

Ennea-methyl-tri-phenyl-guanidineCjjHasNs

t.e. G^2MesN:C(NH.C3HjMe3)2. [225°]. Formed
by heating hexa-methyl-di-phenyl-thio-urea

with alcoholic mesidine and lead oxide (E,).

Small crystals, sol. alcohol, insol. water.

METHYL-PHENYL-KYDRAZIHE^.Phenyl-
methyl-hydbazine.

Tri-methyl-pheayl-hydrazine G,|H„N2 i.e.

[l:2:4:5].GsH3Me3.NH:.KH2. ^-Cumyl-hydrasine.
[120°]. Formed by boiling its sodium sulphonate

with water (Haller, B. 18, 91). Needles (lirom

ether) ; insol. water and alkalis, v. sol. alcohol

and ether. With aoeto-acetio ether it yields

oxy-tetra-methyl-phenyl-pyrazole.

Sodium sulphonate
CaHjMes.NH.NH.SOjNa. Formed by warming
diazo-if'-cumene chloride with Na^SO, and re-

ducing the resulting C„H2Mej.Nj.S03Na with
zinc-dust and HOAc (EaUer). White plates

(containing l^aq.), si. sol. cold water and
klcohol, V. sol. not water.

METHYL-PHENYL-LI-EETONE v. Phenyi,-

(fETnYL-DI-EBIONE.

TEI-METHYL-PHENYL MERCAPTAIT
0,11,38 i.e. 0,H.,Me3.SH. Mesityl sulpkydratt.

Ttmmcsitol. (229°). S.G. 1-0192. Formed by
reducing mesitylene sulphochloride with zinc

and HjSOj (Holtmeyer, Z. 1867, 686). Liquid,
volatile with steam ; v. sol. alcohol, ether, and
benzene.—Hg(S.CjH2Me3)3 : white silky needles.

HEXA-METHYL-BI-PHENYL-UETHANE
C,gH2, i.e. CH2(C,HjMe3)j. Di-mesityl-methane.

[o. 180°]. Formed by the action of HjSO, on a
mixture of CH2(0Ac)2 and mesitylene dissolved

in EOAc (Baeyer, B. 5, 1098). Monoclinio
prisms (from ether).

Uethyl-tTi-phenyl-metliaiie v. Di-pbenyIi-

lOIiYL-UETHANE.

TETEA -METHYL-PHENYL - DI -METHYL.
AMINE G,2H„N i.e. C,HMe,.NMe3. (237°).

Formed from tetra-methyl-phenyl-amine [14°]

by treatment with Mel and alcoholic soda (Hof-

mann, B. 17, 1914). Colourless liquid.

—

B'jHjPtCle: crystalline.

Penta-methyl-phenyl-methyl-amine G,2H„N
i.e. C,(GH,)g.NHMe. Methyl-amido-jaenta-methyl-

benzene. [61°]. Colourless scales. Formed by
heating penta-methyl-phenyl-amine with methyl
iodide.—B'jHjCljPtCl, : needles (Hofmann, B. 18,

1824).
Feuta-methyl-phenyl-di-metltyl-amijie

C„(GH3)3.NMe3. Di-methyl-amido-penta-methyl-
bemene. [54°]. Colourless scales. Formed by
digesting penta-methyl-phenyl-amine with
methyl iodide in presence of an alkali. Its

methylo-iodide could not be obtained. —
B'2H2Cl2PtCli : needles (Hofmann, B. 18, 1824).

TETEA-METHYL-PHENYL-METHYL-CAE.
BINOL [6:4:3:2:1] G„HMej.CH(0H).CH3. Duryl-
methyl-carbinol. (above 800°). Formed by re-

ducing duryl methyl ketone with zinc and HCl
(Claus a. Foecking, B. 20, 3099). Pale-yellow

liquid.

Tetra-metliyl-phenyl-metliyl-carbinol

[6:5:3:2:1] G„HMe,.CK(0H).GH3. [72°]. Formed
by reducing s-duryl methyl ketone (G. a. F.).

White plates.

IvIETHYL-PHENYL METHYL KETONE v.

TOLVJ:. METHYL KETONE.
Di-methyl-phenyl methyl ketone v. XyIiYL

METHYL KETONE.
Tetra-methyl-phenyl melhyl ketone CijHiaO

i.e. [5:4:3:2:1] G.HMej.GO.CHa. c-Du/ryl methyl
ketone. (2G0°). Formed from c-durene, AcCI,
and Aids (Glaus, J. pr. [2] 3», 281). Brownish,
strongly refracting, oil, insol. water, sol. alcohol

and ether. Oxidised by KMnOj totetra-methyl-
phenyl-glyoxylio and c-tetra-methyl-benzoio

acids.

Phenyl-hydrazide [129°]. Plates.

Tetra-methyl-phenyl methyl ketone
[6:4:3:2:1] GJlMe^.GO.CHj. (254°). Formed
from M-durene, AcCl, and AICI3 in CS.^ (Glaus a.

Foecking, B. 20, 3097). Colourless oil, v. sol.

alcohol and ether. Volatile with steam. Eeduced
by zinc-dust and alcoholic EOH to the carbiuol.

Oxidised by EMnO, to tetra-methyl-phenyl-gly-

oxylic acid.

P 7i e 71 ^ Z - ^ J/ f!raz i<2 e. Needles, decomposing
at 215°.

Oxim. [148°]. Plates.

Tetra-methyl-phenyl methyl ketone

[6:6:3:2:1] 0,HMe4.G0.CH,. [63°]. (251°).
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Formed by tho action of AIOI3 upon s-durene
Diixed with AoCl in CS^ (C. a. F.). Plates.

Fhenyl-hydraBide. Crystals, decom-
iposing at 225°.

Penta-methyl-phenyl methyl ketone C,3H,sO
i.e. C.M05.CO.CH3. [85°]. (28G°). Formed by
the action of AlCl, on a mixture of penta-methyl-
ibeiizene and AcCl dissolved in CS., (Jacobsen, B.
:22, 1218). Pearly plates, v. sol. alcohol, ether,

innd HOAo. Oxidised by KMnOj to penta-
iraethyl-phenyl-glyoxylio acid.

DI- METHYL- PHENYL- PHOSPHINE v.

IPHBNYL-DI-METireii-PHOSrHINE.

HETHYL - TEI - PHENYL -PHOSPHONITTM
IODIDE V. Methylo-iodide of Tki-phenyl-
IPHOSPHINE.

TEI-MEIHYL-PHENYL-PHTHALIDE
.CO

€„H,Ai-6.C„H,<' >0
\CH . C.HjMe,

;phthalide. Phenyl-mesityl-carbinol carboxylic

.anhydride. [164°J. Formed by treating an alco-

holic solution of [5:3:1:2] C„H2Me.,.C0.C^j.C0jH
>with zinc and HGl (Gresly, A. 234, 237). Short

Ithick needles.

Tri-methyl-phenyl-phthalide C^HuOy ^-

iCiimyl-phthalide. [140°]. Prepared as above,

lusing the derivative of ifi-oumene instead of that

lof mesitylene (G.). Small needles.

Methyl-di-phenyl-phthalide v. Di-feenyl-
TOLYL-OAKBIKOIi OARBOXYLIC-AKHYDErDE.

METHYL - PHENYL - PSEUDO - PICOLO-
!STY£IL V. OXY-PEBNYL-DI-SIETHYL-PYKIDINE.

METHYL - PHENYL - PROPYL - ALKINE v.

Methyl-oxypkopyl-aniline.
HEXA-METHYL-DI-PHENYL DISTJLPHIDE

'CisH^aSj i.e. (C„H2Me3)2S2. Mesityl disulphide.

i[125°]. Formed by atmospheric oxidation of tri-

imethyl-phenyl meroaptan in alkaline solution

i(Holtmeyer, Z. 1867, 688). Light-yellow laminae

lor tables ; insol. water, sol. alcohol, ether, and
rbenzene.

OCTA-METHYL-DI-PHENYL SULPHONE v.

Dl-DUBYIi StTLPHONB.

Deca-methyl-di-phenyl Bulphone CjjHjiiSOj

ii.e. C8Me5.S02.0sMe5. [98-5°]. Formed by the

laction of CISO3H on penta-methyl-benzene

i{Jaoobsen, B. 20, 896). Very long, slender

meedles (from ligroiu) ; v. sol. alcohol. Yields

ipenta-methyl-benzene when heated with cono.

HClAq at 170°, and in smaller quantity when
'distilled.

TBI -METHYL -PHENYL -THIO-CAEBAMIC
:ETHEB 0,jH„NS0 i.e. C8H2Me3NH.CS.OEt or

>OaHjMe3N:C(SH)jOEt. MesiU/l - thio -urethane.

f[88°]. Formed by heating the corresponding

ttbiocarbimide with alcohol at 140° (Eisenberg,

.6. 15, 1015). Slender needles ; sol. alcohol,

•ether, and warm alkalis.

TBI-METHYL-PHENYI thiocaebimide
<3aH2Me3.NOS. Mesityl mustard oil. [64°].

IFormed by heating mesidine with CS^ and some
lalcoholic potash (Eisenberg, B. 15, 1012). Long
meedles ; sol. alcohol and ether.

Tetra^methyl-phenyl-thiocarbimide

<C,.H„NS i.e. 0,HMe4.NCS. [65°]. Formed by
(boiling tetra-methyl-phenyl-amine [14°] with

•CSj and a Uttle KOH (Hofmann, B. 17, 1915).

iCrystalline solid.

Penta-metbyl-pheuyl tbiocarbimide

«0,,H,5NS i-e. C,Me5NCS. [86°]. Formed,

together with the corresponding thio-urea, by

boiling penta-methyl-phenyl-amine with CSj

(Hofmann, B. 18, 1827). Needles (from alcohol)

;

volatile with steam.
TEI-METHYL-PHENYL THIO-UEEA

C,„H„NjS i.e. NHj.CS.NH.C„HjMe3. Mesityl-

thio-urea. [222^]. Formed by the action
_
of

ammonia on the corresponding thio-carbimide

(Eisenberg, B. 15, 1013). Pearly plates; sol.

ether and hot alcohol, insol. water.

Hexa-methyl-di-phenyl thio-urea OuHjiN^S
i.e. CS(NH.C„HjRIe3)j. Di - mesityl - tMo - zirea.

Formed by heating mesidine with CSj (Eisen-

berg, B. 15, 1013). Formed also by digesting

tri-methyl-phenyl thiooarbimide with mesidine

in alcoholic solution. White needles. Cone.

H3PO4 converts it into the thiocarbimide.
Isomeride v. Di-t('-cuMYL-THio-uBEA.

Ooto-methyl-dl-phenyl-thio-urea Cj,H2gN.iS

i.e. SC(NH.O,HMeJ,,. [278°]. Formed by the

action of CSj on tetra-methyl-phenyl-amine [14°]

(Hofmann, B. 17, 191G). Four-sided plates (from

alcohol) ; si. sol. alcohol.

Deca-methyl-di-phenyl-thio-urea C^sHj^NjS
i.e. SC(NH.0,M^)2. [252°]. Formed by the

action of CSj upon penta-methyl-phenyl-amine
(Hofmann, B. 18, 1827). White needles ; sol.

HOAc, V. si. sol. alcohol.

TBI-MEIHYL-PHENYL-UEEA v. i(<-Ccmyl-

TJEEA.

Hexa-methyl-di-phenyl-urea CuHjjNjO i.e.

OC(NH.C5H2Mes)j. Di - mesityl urea, [above
300°]. Formed by the action of mesidine on
tri-methyl-phenyl cyanate (Eisenberg, B. 15,

1017). Minute prisms; si. sol. .hot alcohol,

insol. water.

Hexa-methyl-di-phenyl-urea

OC(NH.CBH2Me3)2. Di-<f/-cumyl-u/rea. Accord-
ing to Frentzel (C. 0. 1888, 1361) this substance

melts between 260° and 270° (c/. vol. ii. p. 296).

METHYL -PHLOEOaLUCINS v. Phlorp-
'

OLUOIN.
METHYL PHOSPHATES.
Methyl - phosphoric aeid MeO.PO(OH)j.

Formed by slowly adding methyl alcohol to

cooledPOCl3 (H. Schiff, A. 102, 834).—BaA"2aq

:

laminae ; much less soluble in boiling water than
in warm water.—OaA" (dried at 100°).

D.-methyl-phosphoric acid (MeO)2PO.OH.
Formed by pouring POCl, into methyl alcohol

(Schiff). Acid syrup ; sol. alcohol and ether.

Its salts are more soluble than those of the pre-

ceding acid.—EaA'2 (dried at 150°) : pearly plates,

nearly insol. alcohol.—SrA'2 2aq.

—

FhA'.^xa.q.—
CaA'2 (dried at 100°) : very soluble nodules.

Tri-methyl phosphate Me^PO,. (197° cor.).

S.G. S 1-238 (Weger, A. 221, 89). S.V. 139-5

(Lessen, A. 254, 74).

METHYL-PHOSPHINE CH^P i.e. CHa.PHj.
Mol. w. 48. (-14°). V.D. 24-4 (oalo. 24). S.

(ether) 70 at 0°. Formed, together with di-

methyl-phosphine, by heating PH^I with Mel
and ZnO at 150°. When water is added to the
product MePHjI is decomposed, with evolution
of MePHj, while Me2PH2l remains (Hofmaim,
B. 4, 605). Formed also by heating chloroform
with PHjI and ZnO (Hofmann, B. 6, 302). Gas,
with powerful odour. May be condensed by 2
atmospheres' pressure at 0°. Fumes in the air,

and takes fire when gently warmed. Feeble
base, being absorbed by cono. HClAq or cone.
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HIAq, producing erystalline salts, which are de-

composed by water into MePB^ and the acid.

When passed into fuming ENO, it yields

methane phosphonio acid or'methyl-
phosphinio acid ' MePO(OH)j, which forms
crystals, v. sol. water, melting at 105°. This
acid is not attacked by aqua regia. It yields the
salts MePOsBa, MePOjPb, and MePOjAgj, and
the chloride MePOCl^ [32°] (163°).

Salts.—MePHjHCl : four-sided plates, very
volatile in the air, being dissociated.—MePH^HI

:

laminae.

Di-methyl-phosphine Cfi,F i.e. (CHaJjPH.
Mol. w. 62. (25°). Obtained by the action of

caustic soda on its hydro-iodide, which is ob-

tained as above described (Hofmann, B. 4, 610).

Very volatile liquid which takes fire in the air.

May be oxidised to MejPO.OH, a waxy solid, v.

sol. water. This acid melts at 76°, forms crys-

talline MCjjPO.OAg and is converted by POI5
into the chloride Me^POCl [66°], (204°). This
chloride is reconverted by water into the corre-

sponding acid with less energy than MePOOLj
(Hofmann, B. 5, 109 ; 6, 307).

Tri-methyl-phosphine OaH,P i.«. P(CH3)3.

Mol. w. 76. (41°).

Formation.—1. By the action of MeCl upon
calcium phosphide (Th^nard, C. B. 21, 144; 25,

892).— 2. From sodium or zinc phosphide and
Mel (Cahonrs a. Hofmann, A. Ch. [3] 41, 631

;

Ohem. Gas. 1855, 11).—3. From PCI3 and ZnMej
(Hofmann a. Cahours, G. E. 104, 29).—4. From
PH3 and Mel (Drechsel a. Finkelstein, B. 4, 354

;

Hofmann, B. 4, 205, 430).—5. By heating CSj
with PHjI at 140° (Drechsel, J. pr. [2] 10, 180).

6. From phosphorus and Mel (Friedel a. Silva,

Wurtz's Diet. 2, 938).

Preparation.—By treating POL, with ZnMej
in an atmosphere of CO2, decomposing the pro-

duct with caustic soda, and distilling in a very
slow current of hydrogen.

Properties.—Volatile oil with powerful nau-
seous odour ; heavier than water. Forms readily

soluble, crystaUisable salts. Unites readily

with halogens, oxygen, and sulphur. With
ClGHjCOjH at 100° it yields PMejCl.OH^.OOjH
which forms theplatinoohloride(C5H,jP02)2PtOIo

(Meyer, B. 4, 734 ; G. J. 24, 1066).

Salts.—B'jHjPtClj: orange-yellow crystal-

line pp.—B'jPtOlj (Cahours a. Gal, Z. 1870, 662).

Combines with CS^ forming pale-red crystals of

PMCjCSj, which slowly changes, in ethereal

solution, into PMejS (Hofmann, A. Suppl. 1, 59).

Oxide PMe,0. [138°] (Collie, O. J. 53, 637).

(215°). Formed by exposing PMe, to a slow
current of dry air. Deliquescent crystals. Formed
also, together with CH4, by distilling PMejOH.
Yields a platinochloride (PMe30)3H2PtCl|.aq
crystallising in orange plates or needles.

Sulphide PMejS. [105°]. Obtained by
gradually adding flowers of sulphur to PMe,, or

by distilling PMe, with cinnabar. Not formed
from the oxide and H^S or ammonium sulphide.

Four-sided prisms (from concentrated aqueous
solution). When warmed with a solution of a
silver salt AgjS is deposited as a black mirror
(CoUie).

Selenide PMoaSe. [84°]. Formed from
PMe, and selenium. Blackens in the air, de-

positing selenium.

Methylo-hydroxide PMe^.OH. Formed

by treating PMeJ with moist AgjO. Caustio

base, split up on distillation into PMe,0 and
CH,.

Methylo-iodide PMeJ. Tetra-methyU
pTwsphonium-iodide. Formed from PMe, and
Mel (Hofmann a. Cahours, 4. 104, 31). Formed
also, together with PMe,, by heating PHJ
(1 mol.) with MeOH (3 mols.) at 180° (Hof-

mann, B. 4, 208). Silvery crystals.

Methylo - chloride PMe^Cl. From
PMcjOH and HCl. Deliquescent crystals, de-

composed by heat into PMejHCl and ethylene

(ColUe, G. J. 53,637).—(PMe4Cl).,PtCl4 : glisten-

ing yellow octahedra, insol. water.—PMejAuCl,!
brilliant yellow needles (from boiling water).

Methylo-sulphate ''(PMej2S04. Formed
fromPMeJ and Ag^SO, (Collie). Thick deli-

quescent needles. Does not form an alum with
Al2(S04)3. Above 300° it decomposes, giving

PMcsO and PMe^S.
Methylo-carbonate "F'M.efi-COJB.. De-

composes above 100° into PMe,0, CO,, and CH,
(ColHe).

Methylo-acetate "PMBjOAo. Decom-
posed by heat chiefly into FMe,0 and acetone,

with traces of PMe, and MeOAc.
Bemoate PMe^OBz. Formed by neutral-

ising a solution of PMe,OH with HOBz (Collie,

0. J. 53, 639). Deliquescent crystals, v. sol.

water. Decomposes between 250° and 300°

almost completely into PMOjO and aceto-

phenone.
Ethylo-chloride'PMe^'EtCi. Obtained from

PMe,EtI (CoUie, O. J. 63, 718). Decomposes
above 300° into PMe,HCl, PMejBtHCl, and
ethylene.—(PMesEtC^jPtClj : octahedra.

Ethylo iodide PMejEtl. Tri-niethyl-

ethyl-phosphonium, iodide. From PMcj and EtI
in ether (Cahours a. Hofmann, A. 104, 33).

Crystallises from boiling water. Deliquescent

;

sol. ether.

Isoamylo-iodide PMesOjH,,!. Deposited
slowly from an ethereal solution of PMe, and
OgHjiI (Hofmann). Needles (from alcohol).

Yields (PMeaCsH.iC^jPtClj, crystallising from
boiling water in splendid needles aggregated in

spherules.

Bromo-ethylo-hromide CjHijBrj i.«,

CHjBr.CH^PMejBr. From PMCa and a large

excess of ethylene bromide in alcoholic solution
at 60°. Trimetric prisms; a:6:c = -568:1: -407

Hofmann, Tr. 1860, 590). With Ag^O it yields

CH2(OH).CH2.PMe30H whence the platino-

chloride (CHj(OH).CH2.PMe3Cl)jPtCl, may be
got.

Mthyleno-di-hromide (PMejBr)j0^4.
Formed from ethylene bromide and excess of

PMe, at 100°. Very deliquescent monoclinio
crystals, a:6:o = l-054:l:l-126; )3 = 37°49'. Yields
C2H,(PMe3Cl)2PtClj, which crystallises from
boiling HClAq in golden-yellow lamina. Suc-
cessive treatment with moist AgjO and HI forms
02H.,(PMe3l)2, crystallising in sparingly soluble
needles.

Tri-methyl-tri-ethyl-di-phosphint
ethyleno-dihromide{'PUea'Bi)OJB.,{PEt,Bz),
Formed from PMe, and OH2Br.CH,.PEt3Br.
Yields a caustic hydroxide and the platinochlor-
ide (PMe3Cl)C2H,,(PEt3Cl)Pt01,.

Tetra-methyl-di-phospline ? P^Me, or (PMej),.
(250°). Found among the products of the ao-
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lion of MeOl on calcium phosphide, or of Mel
on sodium phosphide (Th^nard; Hofmann a.

Cahours, A. 104, 4). Liquid, with unpleasant
odour, taking fire in the air. Insol. water. De-
composed by HOI into PMe,, and a yellow pow-
der PiMej(?).

METHYL PHOSPHITE MeH^POj. Methyl-
p}wsp}u>rous add. Formed by gradually adding
POlj. to methyl alcohol (SohifE, A. 103, 164).
Acid syrup, resolved by heat into MeOH and
phosphorous acid. Its salts are slightly crys-

talline hygroscopic masses, y. sol. water, si. sol.

alcohol, insol. ether. In aqueous solution they
decompose, slowly in the cold, but rapidly on
heating, into MeOH and metallic phos-
phites.— Ba(MeHPOs)j.— Ca(MeHP03)j 2aq. —
Pb(MeHPO,)j.

Tri-methyl phosphite MesPOa. (185°). S.G.

15 1-1785. Formed from PCI, and NaOMe
(Jaehne, A. 256, 281). The compound
MejPOaPtClj is formed by the action of MeOH
on POlsPtClj (Schiitzenberger, Bl. [2] 18, 101,

157). It crystallises in orange needles and
yields (Me,P03),PtCl2 and (MesPOsJ^PtCl^NoH..

METHYI-PHTHALIC ACID li. ToLnEOT di-

CABBOXTUO ACID.

Sl-methyl-phthalic acid v. Xylene dicasb-

OZYLIC ACID.

Tetra-methyl-phthalic acid v. Tgtba-methyl-
BENZENE DICABBOXYLIO ACID.

METHYL-PHTHALIDE C,Ufi^ i.e.

0^,<Pq''^^0. (276°). V.D. 74 (obs. and

calc). Formed by reducing acetophenoue carb-

oxylic acid with sodium-amalgam and acidify-

ing the resulting 002Na.O„H,.CH(OH).CHa (Ga-

briel a. Michael, B. 10, 2205 ; 20, 2500). Thick
oU, solidifying below 0°. Insol. water and cold

alkalis, v. sol. alcohol and ether, si. sol. ligroin.

Boiling alkalis conyert it into salts of the acid,

which forms a crystalline silver salt

C02Ag.C,H,.CH(0H).CH3.
Di-methyl-phthalide 0,„H,„02 i.e.

C6H,<^Q®2>0. [68°]. (160°) at 25 mm.;

(271°) at 760 mm. Formed by the action of

zinc lust and Mel on phthalic anhydride at

100° under a slightly increased pressure (Wis-

licenus, A. 248, 56). Crystallises from ether in

large crystals which are doubly refracting.

Reactions.—1. Converted by the action of

cone. KOHAq into the K salt of o-oxy-iso-propyl

benzoic acid.—2. SoiMwm amalgam yields the

dihydiide 0»H^<^^^5gj>0 [90°], a yellow

amorphous powder, insol. water, sol. alcohol

and ether, which reduces Fehling's solution and
ammoniacal AgNOj.—3. Eeduction with HI
yields o-iso-propyl-benzoio acid. —4. Potassium
cyamde at 250° forms o-propenyl-benzoio acid

CHj:CMe.C„H,.C02H [61°].

HETHTE-PHTHALIISIDE v. Methylhnide

Ot PhTHALIO ACID.

METHYI-PHTHALIMIDIirE C,H,NO i.e.

C.H,<^^^>NMe. [120']. (300°).

Formation.—1. By reducing methyl-phthal-

imide CjHi<^>NMe with tin and HClAq

(Graebe, A. 247, 303).—2. By heating a solution

of phthalimidine in aqueous KOH with excess

of Mel for 6 hours at 100° (Barbier, C. R. 107,

918).—3. By heating phthalide with alcoholic

methylamine for 12 hours at 220° (B.).

Properties,—Slender needles or plates, v. sol.

water, alcohol, and ether. Oxidised by KMnOj
to methyl-phtbalimide and, finally, to phthalic

acid. Combines with bromine forming

(CaHgN0)2Br„ crystallising in needles [150°].

Salts.—Hydrochloride. [120^. Prisms.
B'jHAuCl, : yellow prisms, si. sol. cold water.

a-METHYL-HOMO-o-FHTHALONITBIIE v.

o-Cyano-phenyl-propionitrile.

METHYLFIASELENOL v. Organic SeiiBnitiii

COMPOUNDS.
METHYL-PIAZTHIOLE C,H.N,S i.e.

N
[3:^]cBH,Me/|\s. [84°]. (234''). Mol. w.

(by Eaonlt's method) 143 (calc. 150). Formed
by heating tolylene o-diamine with H^SOj at

180° (Hinsberg, B. 22, 2900). Yields a per-

iodide when treated with I in HlAq. Br in

CHClj forms OjHjBrNjS which crystallises in

white needles [98°]. A mixture of cone. H^SO^
and HNOs forms 0,H.,(N02)N2S crystallising in

colourless needles [156°].

Salt.—B'jH^PtClj: reddish-yellow crystals,

decomposed by water.

METHYL-PIPECOLIHE v. Di-metbtl-ptb-
IDINE-HEXAHTDKIDE.

METHYL-PIPERIDINE v. Methyl-pyeidihe
hexahydkide.

METHYL-PEOPARGYL-AMINE CjH,N i.e.

CH3.NH.C:C.CHj. Formed by the action of Mel
on propargylamine in alcoholic solution (Paal a.

Hermann, B. 22, 3083). Very volatile yellowish

liquid, with ammoniacal odour.—B'HI. [83°].

Groups of long hygroscopic needles.

—

B'SfiJOf.
[141°]. Slender white needles, si. sol. alcohol.

METHYL - PROPIONIC ACID v. BniYMO
ACID.

METHYL-PROPYL-ACETAL v. Aldehyde.
METHYL-PROPYL-ACETIC ACID v. Hexoio

ACID.

METHYL-PROPYL-ACETOACETIC ETHER
V. AoEIOACETIC ACID.

METHYL-ISOPROPYL-ACETONE v. Methyl
ISOAMYL KETONE.

DI- METHYL- PROPYL -ALKINE v. Di-

METHYL-OXYPROPYL-AMINE.
DI - METHYL - ISOPROPYL - ALLYL - CAR

.

SINOL V. Ennenyl alcohol.
TBI-METKYL-PEOPYL-AMMONIUM

IODIDE NMe^Prl. Propylo-iodide of trimethyl-

amine. [190°]. Formed by heating propyl-

amine with alcoholic NMCj (Langeli, O. 16, 385).

Long needles. Yields crystalline NMe.(PrCl and
(NMejPrCljjPtCl,; The hydroxide NMcsPrOH
is decomposed by heat into propylene and
NMe

METHYL-PROPYL-ANILINE C„H,sN i.e.

C|,H5.NMePr (212° nncor.). Liquid. Prepared

by the action of methyl iodide upon propyl-

aniline (Claus a. Hirzel, B. 19, 2785 ; c/.Nolting,

J. 1883, 702).—B'HCl: very hygroscopic crys-

tals, [106°].

Ethylo-iodide "J. Propyh-iodideMETS^j,-
ETHYL-ANILINE.

METHYL-PROPYL-BENZENE v. Cymene.
s-Methyl-di-propyl-benzcns CuHj,, i.e.

C.H3Me(CsHJ,[l:3:5]. (243°_248). Formed by
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the action of H2S04 on a mixture of acetone and
methyl »-propyl ketone (Jaoobsen, B. 8, 1259).

Yields uvitio acid on oxidation with dilute

HNO3.
s-Di-methyl-propyl-benzene C,|H,5 i.e.

CjHaMerCsH, [1:3:5] (20G°-210'). Formed by
the action of H2SO4 (3 vo's.) on a mixture of

acetone (4 vols.) and meibyl propyl ketone

(2 vols.) (Jacobsen, B. 8, 1259). Oxidised by
boiling dilute HNO3 to mesitylenio aoid.

M-Di-methyl-propyl-benzene C„Hi, i.e.

OsHaMeaPr [1:4:2]. (206°). Formed from bromo-
y-xylene, propyl bromide, and sodium (Uhlhorn,
B. 23, 2350). Liquid, not solidified at -20°.
Yields a tri-nitro- derivative [85°], and a tri-

bromo- derivative [49°].

Sulphonie acid OjHjMejPr.SOjH.
Salt s.—BaA'j.—NaA' 1Jaq.—
Amide C„H2Me2Pr.S0.,NH2. [125°].—
Anilide OjHjMe^Pr.SOjNHPh. [216°].

M-Di-methyl-propyl-benzeue
OAMe2Pr[l:3:4]. (208°). Formed from bromo-
TO-xylene, propyl bromide, and Na (Uhlhorn).
Liquid, not solid at — 20\ Yields a tri-nitro-

derivative [110°] and a *tri-bromo- derivative

[89°]. May be oxidised to (l,3,4)-di-methyl-

benzoic acid.

Sulphonic acid C^H^MejPr.SOsH.
Groups of' needles. — Salts. — NaA'45aq.

—

BaA's 2aq.—MgA'j 5aq.

—

Amide C3HjMe.,Pr.S02NHj [102°].—
Anilide CjHjMejPr.SO^NHPh. [e. 182°].

u-Di-methyl-propyl-benzene

OjHaMe^Pr [1:2:4]. (209°). Formed from bromo-
o-xylene, propyl bromide and sodium (Uhlhorn,
B. 23, 2349). Liquid, not solid at - 20°. Yields
on oxidation (1,2,4) -di-methyl-benzoic acid

[162°].

Sulphonic acid CuHjMejPr.SOsH. Thin
needles.—S a It s.—BaA'^ 35aq.

—

Amide OcHaMejPr.SOjNH^. [124°].—
Anilide C,H,Me,Pr.SOjNHPh. [214°].

M-Di-methyl-isopropyl-bcuzene

CsHaMej^r [1:3:4]. (194°). Foi-med from bromo-
wi-xylene, isopropyl bromide, and sodium (U.).

Liquid. Yields a tri-bromo- derivative [261°]

and a tri-nitro- derivative [182°].

Sulphonic acid CjHjMejPr.SOaH.
Needles.—S a 1 1 s.—NaA' 4aq.—BaA'j.—
Amide OsHjMejPr.SO^NH^. [163°].—
Anilide C,H,Me^r.SOjNHPh. [207°].

METHYL-PaOPYI-BEWZOIC ACID C„H„Oj
i.e. 0|jH3Me(CsH,)C02H. CarboeymoUc acid.

[68°]. Obtained from its nitrile, which is pro-

duced by distilling potassium oymene sulphonate
with KCy (Paterno a. Fileti, B. 8, 442 ; Paterno
a. Spica, G. 9, 400).

Amide C5H3Me(03H,).CONH2. [139°].

Obtained by boiling the nitrile with alcoholic

potash. Needles, si. sol. cold water.

METHYI-PEOPYI-CAEBINOL v. Sec-AMYi.

ALCOHOL.

Di-methyUpropyl-carbinol v. Terf-SEXTL
ALCOBOL.

Methyl-di-propyl-carbinol v. Ooitl alcohol.

METHYL PROPYL CARBONATE CsHioOs
i.e. OH3O.CO.OC3H,. (131° cor.). S.G. ^ -978

(Bose, A. 205, 230).

C3H3(6H3)(e3H,)/

METHYL-PSOPYL-COUMAEiN C,3H„0j i.«.

(1) (4) XH:CH (2)
y

I
_ |.gg,^_ (220°-230°).

00(3)
Formed by heating a mixture of thymol, malic
acid and HjSO., (Peohmann a. Welsh, B. 17,

1647). Fine white needles. V. sol. alcohol,

ether, benzene, acetic acid, and chloroform, v. si.

sol. water.

METHYL-PK0PYIENE-1//-THI0-UEEA
CHMcSv

C3H,„N2S4.6.
I

>0:NMeor
CHo.NH'^

CHMe.S.

I

^C.NHMe. Methyl - amido methyl •

OHj.N ^
thiaaole dihydride. [50°]. Formed by the action
of methyl thiocarbimide on ;8-oxy-propylamine
(Hirsoh, B. 23,971). Long need]es"(from ligroin),

V. sol. water. Its aqueous solution is strongly

alkaline.—B'jHjPtCls. [143°]. Large daik-red

needles (from hot water).— B'C|,H2(N02)30H.
[145°]. Needles. — Compound with methyl
thiocarbimide B'MeNCS. [64°]. White
columns (from MeOH).

MetIiyl-propylene-i|(-tMo-iirea OsHuNoS i.e.

CHMe.S \
I

^0:NH. Imido -di- methyl - thiasole

OH^-NMe/
ietrahydride. Formed from propylene-ifcthio-

urea, Mel, and EOH (Gabriel, B. 22, 2989).
Converted by bromine water into the acids

NHMe.CH2.CHMe.SO3H [220°-223°] and
C0NH„.NMe.CH2.CHMe.S03H. [230°-240°].

METHYL-PEOPYL-ETHANE v. Hexane.
METHYL-ISOPEOPYL-rLTJOEENE C„H„

/CjH,
^.e. CHjC | . Betene-fluorene.

\c,HjMePr [6:5:1:4]

[97°]. Formed by passing the vapour of methyl-
isopropyl-di-phenylene ketone (retene ketone)
through a red-hot tube (Bamberger a. Hooker,
A. 229, 142). Formed also by heating this ketone
with HIAq and phosphorus in sealed tubes.

White plates, v. sol. cold ether, hot alcohol, and
HOAc. In the fused state, or in alcoholic solu-

tion, it exhibits violet fluorescence. It yields a
di-nitro- derivative [245°].

METHYL-ISOPEOPYL-FLUOEENE ALCO-
C H

H0LC„H,3Oi.e. CH(OH)/|° *
. [184°].

Formed by the reduction of methyl-isopropyl-di-
phenylene ketone (Bamberger a. Hooker, A.
229, 144). White needles, insol. water, v. sol.

alcohol and ether. Beadily oxidised back to the
ketone. The acetate melts at 71°.

METHYL-PEOPYL-GLUTAEIC ACID
CO2H.CHPr.CHj.CHMe.CO3H. [102°]. Formed
from sodium propyl-malonic ether and bromo-
isobutyrio ether, the product being saponified,

andthe resulting (C03H)3CHPr.C:^.CHMe.C03H
[168°] being decomposed by heat (Bischoff, B.
28, 1940). White aggregates of crystals (from
petroleum-ether).

DI-METHYL-PEOPYL-GLYCOLLINE v. Di-
METHYL-DI-OXY-PEOPrL-AMmE.

METHYL-PEOPYL-GLYOXALINE CjH.jN.
<NPr.CH

II
. Oxal propyl - cthyline.

N— CH
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(2-25°), S.G. -9641. Formed by the action of
propyl-bromide on methyl-glyoxaline (glyoxal-
etbyline) (Eadziszewski, B.16, 489). Colourless
liijuid.

Methyl-propyl-glyoxalino
.NMe.OH

PrC/ J .

^N—CH
Oxal-mcthyl-butyKne. (215° at 722 mm.). S.G,
^ -985. From propyl-glyoxaline and Mel
(Eieger, M. 9, 606). Oil, v. sol. alcohol, ether,

and chloroform.—B'jHjPtClj : orange-red prisms.
METHYL-PEOPYL-GLYOXAL v. Meihyl-

PBOPYIi-DIKETONB.

DI-METHYI-PKOPYLIDENE DIKETONE
OjHijOj i.e. (CH3.CO)2CHEt. Ethyl-acetyl-

acetone. (179°). Prepared by heating the
sodium derivative of methylene di-methyl di-

ketone with EtI at 140° (Combes, A. Ch. [6] 12,

248 ; 0. R. 104, 920). Colourless Uquid with
pleasant odour, si. sol. water, miscible with ether,

alcohol, and chloroform. Decomposed by potash
into CHsCOjK and CHj.CO.OHjEt. Combines
with NaHSOj.

_
Sodium yields (CHa.C0)2CNaEt

which reacts with alkyl iodides.

METHYL PROPYL KETONE O^U,fi i.e.

CH3.CO.OsH,. Ethyl-acetone. (102°). S.G.

^ -8124
; ff -8044 (Perkin, C. J. 45, 479) ; ^ -805

(P. a. D.). H.E.p. 72,410. H.F.v. 69,400 (Thorn-
sen, Th.). M.M. 6-499 at 16-1° (P.).

Formation.— 1. By distilling calcic acetate

(48 g.) mixed with calcic butyrate (65 g.), and
rectifying the product. The yield (10 g.) is

small (Semljanitzin, J. pr. [2] 23, 263; cf.

Friedel,AOfe.[4]16,366; 4.108,124; Grimm,
A. 157, 251).—2. By boiling ethyl-aoetoacetio

ether with potash or baryta (Frankland a. Buppa,
A. 138, 216).—3. By the action of ZnMej, fol-

lowed by water, on butyryl chloride (Butlerow,
Bl. [2] 5, 17).—4. By the oxidation of sec-n-

amyl alcohol (Wurtz, A. 148, 133 ; Sohorlemmer,
0. J. 25, 1085 ; A. 161, 269 ; Wagner a. Saytzeff,

A. 179, 322).—5. By the action of water and
HgBr, on valerylene (Kutscheroff, j5. 14, 1542).

—

6. By' the action of KOH on (CHj.C0)2CHEt
(Combes, A. Ch. [6] 12, 248).

Properties.—Liquid, v. si. sol. water. Com-
bines with hydrogen sodium sulphite, forming
C5H,„(0H)S0aNa ^aq (Grimm). Eeduced by
means of sodium-amalgam to sec-amyl alcohol

CH5.0H(OH).OH2Et (119° cor.) (Belohoubek,
Sitz. W. [2] 74, 80) and a pinacone CioHjjOj
(225°-230°). Yields acetic and propionic acids

on oxidation (Schorlemmer) ; Wagner obtained

butyric acid [Bl. [2] 38, 264). POI5 forms
CH3,CCl2.0HjEt, whence alcoholic potash pro-

duces CHiC.CHjEt, and this is converted by
alcoholic potash at 170' into CHj.C-CEt (56°)

(Favorsky, J. li. 1887. 414). CHs.CClrCHjEt is

split up on distillation into HCl and CsHjCl

(0. 95°). Amyl nitrite and HOI or NaOEt forms
the nitroso- derivative CsHj.CO.CHiNOH [48°-

61°], which is also an oxim of propyl-glyoxal.

From this oxim may be prepared the

compounds C3H,.0(N0H).CH(N0H) [168°] and
C3H,.C(N2HPh).0H(Ns,HPh) [163°] (Claisen a.

Manasse, B. 22, 528).

Oxim 0,H,.C(NOH).CH,. Oil. Converted

by gaseous HCl in HOAc at 100° into propyl-

amine and acetic acid (Beckmann, B. 20, 2580).

Methyl isopropyl ketone OjHioO i.e.

CH3.C0.CH(CHj),. Dirviethyl-aeetone. 'Amyl-

ene oxide.' (94°). S.G. S -822 ; " -805 (Wino-

gradoff) ; M -810 (F. a. D.). C.E. (0°-18°)

•00118,

Formation.—1. By the action of baryta-watei

on di-methyl-aceto-acetic ether (Frankland a.

Duppa, Pr. 14, 463 ; A. 138, 332).—2. By the

dry distillation of a mixture of calcium iso-

butyrate and calcium acetate (Miinch, B. 7,

1370; A. 180, 327).—3. By the action of tin

and HClAq on di-nitro-heptoic acid, which is

one of the products of the action of nitric acid

on camphor (Kachler, A. 191, 162).—4. From
amylene glycol (0H3)i,O(OH).CH(OH).CH, by
dehydration with PjO^ (Flavitzky, B. 10, 2240).—
6. From (CH,)jCH.CH(OH).CHj(OH) by dehy-
dration with ZnClj or PjOj (P.).—6. From
(CH3)jC(OH).CH(OH).CH3, by heating with
dilute HCl at 100°, and treating the product
with potash (Bauer, G. B. 51, 55 ; A. 115, 91

;

Eltekoff, J. B. 14, 358).—7. By shaking
(CH,),CH.C:CH with diluted H^SO^ (S.G. 1-64)

(Flavitzky a. Kryloff, J. B. 10, 347).—8. By
oxidising Me.CH(OH).i'r by CrO, (Winogradoff,

.4. 191, 133).—9. By heating (CH3)jbBr.CHBr.CH,
with water and PbO at 150° (Eltekoff, J. B. 10,

215), or by digesting it with water alone

(Niederist, 4. 196, 360; Nageli, B. 16, 2983).—
10. By heating Me.CH(OH).?r with excess of

dilute (1 p.o.) H^SOi at 100° (Kondakoff, J. B.
17, 300).

Properties.—Liquid. Gives the iodoform re-

action with iodine and potash. Forms a crystal-

line compound with NaHS03. On oxidation it

yields acetone and acetic acid, and finally GO,
and acetic acid.

Oxim CH,.0(N0H).CHMe2. (158°). From
the ketone and hydroxylamine (Nageli, B. 16,

2984). Formed also by heating the oxim of di-

methyl-aoetoacetio acid above 97° (Wallach, A.
248, 178).

Beference.—Chlobo-mbthyl isopropyl ke-

tone.
Methyl propyl diketone CgHijOa i.e.

CH,.C0.C0.CHj.CHj.0H,. Acetyl-hutyryl. (128°).

S.G. L9 -9343. Obtained by boiling its mono-
oxim with dilute H2S04 (Von Peohmann, B. 21,

2140). Yellow oil, with irritating odour like

quinone.

Mono-oxim CH3.C0.0(N0H).C3H,. Isoni-

troso-propyl-acetone. [49'5°]. Formed by the
action of nitrous acid on propyl-acetoacetio

ether (Treadwell, B. 14, 2159). Large plates.

With phenyl cyanate it reacts with formation of

CH3.C0.CPr:N0.C0.NHPh [93°] (Goldsohmidt,

B. 22, 8108), whence hydroxylamine yields

CH3.C(N0H).CPr:N0.C0.NHPh [129°-131°].m - oxim CH3.C(N0H).C(N0H).G3H,.
Methyl-propyl-glyoxim. [168°]. Formed by ths
action of hydroxylamine hydrochloride in aque-
ous-alcoholic solution on isonitroso-propyl-aoe-

tone (Schramm, B. 16, 2185). Small needles.

With phenyl cyanate it reacts with formation of

CMe(NO.CO.NHPh).CPr(NO.CO.NHPh), crystal-

lising in pearly plates [164°-170°] (Goldsohmidt
a. Strauss, B. 22, 3108).

Oxim-phenyl-hydraeide C,,H,,NaO i.e.

CMe(NjHPh).CPr(NOH). [130-5°]. Formed by
the action of phenyl-hydrazine acetate on the
mono-oxim (Otte a. Peohmann, B. 22, 2121).
Needles, si. sol. dilute NaOHAq. Gives a violet
colour with HjSO, and FeCI,.
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{oi)-Phenyl-hydrazide CijHuNjO i.e.

M3.C(N,HPli).C0Pr. [114°]. Formed by the

action of phenyl hydrazine on the diketone (0.

a. P.). Insol. water and ligroin, v. sol. alcohol

and ether. With cone. H^SOj and FeCl it gives

a red colour.

(S)-Phenyl-hydrazide Ci^HuNjO i,e.

Me.CO.O(NJIPh).Pr. [109°]. Formed from
propyl-aoetoaoetic acid by the action of diazo-

benzene chloride in presence of NaOAc (Japp a.

Elingemann, A. 247, 220). Colourless needles

(from benzene and ligrom).

Di-phenyl-di-hydraeide C^^Tl^, i.e.

Me.C(N.iHPh).C(NjHPh).Pr. [136-5°]. Formed
as a yellow pp. when excess of phenyl-hydrazine
acetate is added to the ketone, its phenyl-hydra-
zide, or its oxim-phenyl-hydrazide (Otte a. Pech-
mann, B. 22, 2121). Yellow needles (from
benzene), more easily soluble than its homo-
logues with fewer atoms of carbon in the mole-
cule.

Methyl isopropyl diketone G^ifi^ i.e.

CH3.CO.CO.CH(CH3)j. Acetyl-isohutyryl. (116°).

Formed by boiling its oxim with dilute H^SO,
(Von Peohmann, B. 21, 2140 ; 22, 2122). YeUow
liquid, with -irritating odour, si. sol. water.

Oxim CHs.OO.C(NOH).CHMej. Isonitroso-

methyl-isobutyl-ketone. [75°]. Formed by the
action of nitrous acid on isopropyl-acetoacetic

ether (Westenberger, B. 16, 2991). White plates,

Bol. alcohol, ether, alkalis, and hot water.
METHYL-PBOPyL-KETONE CARBOXYIIC

ACIB V. Ethyl-ktsEiokowno acid.

Methyl-propyl-ketone tricarboxylic acid

CH3.CO.CH(OH2.C02H).CH(C02H)j. a-Carboxy-
0-acctyl-glutaHc acid. [121°-124°]. The tri-

ethyl ether is formed by the action of chloro-

or bromo-ltevulic (acetyl-propionic) ether upon
Bodio-malonic ether. Colourless crystalline solid.

At 160° it splits off COj, giving acetoglutario

acid. The neutral NH^ salt gives pps. with
AgNO,, BaOlj, and Pb(OAo)j. The zinc salt is

a very soluble amorphous solid.

Tri-ethyl ether A"'Et3 : (285°-295°); oil

(Conrad a. Guthzeit, B. 19, 43).

METHYL - ISOPEOPYl - KETOHE - CAKB-
OXYLIC ALDEHYDE. Di-oKiw C„H„NA»-e-
CH3.C(NOH).CH2CMe.CH:NOH. [90°]. Formed
from di-methyl-pyrrole and hydroxylamine
(Ciamician, B. 23, 1788). Small needles or

prisms, v. sol. alcohol, and water, si. sol. ether.

Keduces Fehling's solution. Sodium reduces it in

alcoholic solution to di-methyl-tetra-methylene-

diamine.

METHYL-PEO?YL-DI-EETOXIM«. Oxim of

MeTIIYL-I'IIOPTL-DIKETONE.

METHYL-ISOPSOPYL-MALOKIC ACID
C,H,„Oj i.e. COyH.CMePr.CO2H. [124°]. Formed
by saponifying its ether (Van Romburgh, B. T. C.

5, 236). Crystallises from benzene. Split up
at 150°-200° into COj and a hexoic acid.

Salts.—CaA'j. V. sol. water.—AgA' : white

pp.
Ethyl ether Et^A". (221°). S.G. is -990.

Formed from sodio-malonio ether, Mel, and
FrI. Colourless liquid with agreeable odour.

METHYL PEOPYL OXIDE C^H.oO i.e.

CH3.0.Pr. (38-9°). S.G. g -7471. S.V. 105-1.

C.B. (0° to 10°) -00146 (Dobriner, A. 243, 2 ; cf.

Chancel, A. 151, 305).

METHYL-PEOPYL rHENOt v. CABVACliLt,

Cymesoi,, and Thymoi,.

Tetrahydride v. Bobnboii and CineoIm

DI-METHYL-PaOPYLPHENYL-AMINE
CbH^(CjH;).NMe^. Di-methyl-phenpropyl-amin«,
(230° nnoor.). Formed by the action of sodium
on a mixture of propyl bromide and di-methyl-

^-bromo-aniline (Claus a. Howitz, B. 17, 1327).

Colourless oil.

Methylo-iodide B'Mel: [168°]; plates.

METHYL - ISOPROPYL - PHENYL CABB-
AMIHE V. JsO-OYMYL CARBAMINE.

METHYL-PEOPYL-PHENYLENE-DIAMIHE
OaH2Me(C3H,)(NH2)2. Formed by reducing the
di-oxim of thymoquinone with tin and HCl
(Liebermann, B. 18, 3193). Oxidised by CrO,
or FeClj to thymoquinone.

—

B"13i.fil.^ : needles.

METHYL-ISOPEOPYL-DIPHESYLEHE KE-
.C„H,

Eetene-TONE C„H,.0 i.e. Co/
|

\c,H,Me(0,H,)

ketone. [90°]. Formed by oxidising retene-gly-

oolic acid C,„H|„.C{0H).C02H (Bamberger a.

Hooker, A. 229, 130). Formed also from retene-

quinone by the action of alkaline KMnO, or by
passing it over red-liot Ba(0H)2 or PbO (Ek-

strand, B. 17, G92). Yellow prismatic needles

or rectangular trimetric plates (by spontaneous
evaporation), v. sol. ligroin, benzene, chloroform,
alcohol, and HOAc. Volatile with steam and
with vapour of alcohol. Does not react with
hydroxylamine or with NaHSOj. Beacts with
phenyl-hydrazine. Eeduced by sodium-amal-
gam tomethyl-isopropyl-fluorene alcohol {q. v.),

and by red-hot zinc-dust to methyl-isopropyl-

fluorene.

METHYL - ISOPEOPYL - PHENYL - ETHYL-
GTJANIEINE v. Jso-oymyl-ethtl-ouanidini!.

METHYL -PEOPYL - PHENYL - GLYOXYLIC
ACID C.^HiA i-e. [2:5:1] C.H3MePr.C0.C0.B.
Formedby oxidisingtheketoneCijH3MePr.CO.CH,
with cold aqueous KMnO^ (Claus, B. 19, 233).

Thick oil, easily decomposing into CO^ and
C^HjMePr.CHO. Dilute nitric acid yields

C,H;^Me(C0jH)3.
METHYL-PSOPYL-PHENYL METHYL KE-

TONE G,Ji,fi i.e. CjHjMePr.CO.CH,. (248°).

Formed from cymene, AcOl, and AlCl, (Claus a.

Cropp, B. 19, 232).

METHYL - ISOPEOPYL - PHENYL - THIO-
ETHYL-ITEEA v. Iso-cymyl-ethtl-thio-urea.

DI -METHYL -DI-ISOPEOPYL-DI-PHENYL-
IHIO-UBEA v. Di-isO-CYMYL-THIO-UEEA.

METHYL - ISOPEOPYL -PHENYL -UEEA v.

ZsO-CYlIYL-tjnEA.

METHYL - ISOPEOPYL - PHENYL - UEE-
THANE V. Jso-OYMYii-cAKHAsno ethek.

METEYL-ISOPEOPYL-PHOSPHINE C,H„P
i.e. CH3.PH.C3H,. (79°). Obtained by heating
isopropyl-phosphine with Mel at 100° (Hof-
mann, B. 6, 299).

DI-METHYL-DI-PEOPYL-PYEAZINE

0,A.N, i.e. N<g^^^]J>N. Di.prqpyU

Jcetine. (23a°-245°). Prepared by the reduc-

tion of the oxim of methyl propyl diketone

(nitroso-methyl-butyl-ketone) with tin and HCl
(Treadwell, B. 14, 1461, 2160 ; Oeconomides, B.
19, 2526). Oil, with narcotic odour, turning

brown in the air.—B'jHjPtCl,,: red octahedra,
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b1. Bol. water.—B'AgNO,aq: crystals, insol. cold
water.

METHYl-PEOPYl-PYEIDINES. Parvoline.

The base obtained by the action of PjO, on a
mixture of propionio aldehyde and acetamide
(Hesekiel, S. 18, 3097) has been shown by
Diirkopf a. Gottsch {B. 23, 685) to yield pyridine
tricarboxylic acid on oxidation, and must there-

fore be di-methyl-ethyl-pyridine (g. v.). Par-
Volines,whichmnst beCjHMe^N, C5H3Me(G3H,)N,
CjHjMe^EtN, or OsHjEt^N, occur in crude paraf-

fin oil (Williams, C. J. 7, 97), in coal-tar (Thenius,

J. 1861, 502), in the product of the distillation

of oinchonine with KOH (Oechsner de Ooninok,

Bl. [2] 34, 214), and in putrid flesh (Gautier,£Z.

48, 11).
Dl-methyl-propyl-pyridine C,„H,5N i.e.

CjHjNMejPr (1:3:5). n-Propyl-lutidine. Gor-
idine. (c. 195°) at 718 mm. Formed by distilling

potassium di-methyl-propyl-pyridine dicarboxyl-

ate with lime (Jecckle, A. 246, 37). Colour-

less liquid; si. sol. water, v. sol. alcohol and
ether. Its hydrochloride is crystalline.

—

B'^aiPtOl,. [185°].

Isomeride v. Cobidine.

y. Uethyl - isopropyl - pyridine hexahydride

C.H„N i.e. CH,<™^;g|^^>NMe. (167°).

S.G. 2 '8593. Formed by adding the calculated

quantity of Mel to a solution of isopropyl-

pyridine hexahydride in MeOH, evaporating

and distilling the residue with potash (Laden-

burg, A. 247, 77). Oil, smelling like coniine.

—

B'HAuOl,. [131°]. Plates, si. sol. water.—

B'jHjPtCls. [100°]. Plates, v. sol. water and
aloohol,insol.ether.—PicrateB'0„H2(N02)30H.
[149°].

Di-methyl-propyl-pyridine hexahydride

0,A.Ni.e. CHPr<^g;g]^^^NH. Propyl-

lupetidine. (c. [180°]) at 718 mm. Obtained by
reducing di-methyl-propyl-pyridine in alcoholic

solution with sodium (Jaeckle, A. 246, 46).

Colourless oil. Gives a brownish pp. with FeCl,,

and a yellowish pp. with MuSO,.—B'.HjPtClj.
[197°]. Orange stellate needles.

DI-METHYL-PEOPYL-PYEIDIKEDICAEB-
OXYIIC ACID C,2H,5NOi i.e.

CI''<cic8g;CM:M. [247°]. Formed by sa-

ponifying its ether, which is obtained by oxida-

tion, with nitrous gas, from the product of the

action of ammonia on butyric aldehyde mixed

with acetoaoetio ether (Jaeckle, A. 246, 36).

Colourless prisms (containing aq). When anhy-

drous it melts at 247°, but at 212° when hydrated.

V. e. sol. hot, m. sol. cold, water. Yields di-

methyl-propyl-pyridine when diBtUled with lime.

Ethyl ether EtjA". (308°) at 715 mm.
Light-yellow oil. Saponified by boiling fiist with

aqueous, and then with alcoholic, potash.

—

(C,.H„NOJjHjPtCle. [187°]. Orange prisms.

Dihydride of the ethyl ether

CHPr<gMS>ra. [118°]. Formed

by condensation of butyric aldehyde with aceto-

aoetio ether and ammonia (Jaeckle, A. 246, 34).

Yellowish-white prisma ; v. sol. alcohol and

ether, inaol. water.
, ,.

Di-metJiyl-isopropyl-pyriiliiie dicarboxyhc

stJter. Dihydride

«H?r<§g°g:^fi:>NH. [97°]. Forn^cdby

the action of alcoholic ammonia on a mixture

of isobutyric aldehyde and acetoaoetio ether

(Engelmann, A. 231, 47). Xong prisma (from

90 p.c. alcohol). Oxidised by nitrous acid, in

presence of alcohol, to di-methyl-pyridine di-

carboxylic ether C,HMe.,N(CO,Et).,.
METHYl-DI-ISOPEOPYL-QTJl'trOLINE DI-

HYDSIDE C.^R^N. (299°). Formed by heat-

ing di-iso-propyl-indole vnth Mel and MeOH
(Dennstedt, B. 21, 3437). Oil.—B'^H^PtCl,.
[177°].

HETHYL PEOPYL-STYEIL KETONE
C,,H,„0 i.e. C„Hj(C3H,).CH:CH.C0.CH,. Cu-
minal-acetcme. (181° at 23 mm.). Formed by the

action of dilute (10 p.c.) NaOHAq upon a mix-
ture of cuminic aldehyde (20g.)> acetone (20 g.),

water (300 g.), and alcohol (170 g.) (Claisen a.

Ponder, A. 223, 147). YeUow oil.

METHYL ISOPEOPYL SULPHIDE CiH,„S
i.e. MeSPr. (93°-95°). V.D. 45-02. Formed by
dissolving sodium in an ethereal solution of

isopropyl mercaptan, and slowly adding Mel to

the product (Obermeyer, B. 20, 2923).

METHYL PEOPYL DITHIOCAEBONATE
MePrCSjO. Methyl propyl xanthate. S.G. J
1-084 (Nasiui a. Scala, G. 17, 66).

s-METHYL-PEOPYL-THIO-TJEEA C^H.^KS
i.e. CHs.NH.CS.NHOsH,. [79°]. Prepared from
methyl-thiocarbimide and propylamine, or from
propyl thiocarbimide and methylamine (Otto

Heoht, B. 23, 284). Transparent glassy plates

(from very dilute alcohol) ; si. sol. cold water,

m. sol. hot water, v. sol. alcohol and wood-spirit,

extremely sol. acetone and chloroform, v. sol.

ether, benzene, and CSj, v. si. sol. warm light

petroleum.
DI-METHYL-PYEAZINE C^N^ M.

N-^pg-fojl^ ^N. Ketine. Di-methyl-aldine

(Meyer, B. 21, 19). (170°-180°). Formed by
reduction of nitroso-aoetoue with tin and HCl
(Treadwell a. Steiger, B. 15, 1059, 1055 ; Oeoo-

nomides, B. 19,2526 ; Wolff, S. 20, 433). Formed
also by heating its dicarboxylic acid. Oil, with
alkaloidal odour.— B"HjPtCls: golden plates

sol. hot water.

Tetra-methyl-pyrazine CbHh,N, i.e.

'^'^CMe-CMeM' ^ethyl-ketine. Di-rmthyl-

keiine. Tetra-melhyl-aldme. [86°]. (190°).

Formed by reducing with tin and HCl the oxim of

di-methyl-diketone (methyl nitroso-ethyl ketone)

CH3.C0.C(N0H).CH, (Gutknecht, B. 13, 1116
;

TreadweU, B. 14, 1469; Braun a. V. Meyer,

21, 1947). An intermediate base appears to be

CiHjN (Braun, B. 22, 556). Tetra-methyl-pyr-

azine is also formed, together with CO2 and other

products, by heating CHs.CO.CHBr.CHj.CO2H or

CHa.CO.CH(OH).CH2.C02H with cone. NHjAq
(Wolff, B. 20, 427). Glistening prisms (anhy-

drous) or long white needles (containing 3aq).

Very volatile. Melts at 74°-77° when hydrated,

but at 86° when anhydrous. Strong character-

istic smell. V. sol. alcohol and ether. By al-

kaline KMnO, it is oxidised to pyrazine-tetra-

carboxylic acid G4Nj(C02H)4»
Salts. — B"HC12aq: easily soluble, [91°

anhy.].—B",H,,CljPtCl, : red glistening needliv*.

,
—B"H,Cl^'tCl,4aq orange-red needles.
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Methylo -iodide B"MeI: [216°] anhy.
Yellow needles (containing 2aq) ; v. sol. water
and alcohol, insol. ether.

Methylo-chloride B"MeCl : [o. 105°];

needles.—B"MeClHClPtCl,, aq : orange-red pyra-

mids (from hot water).

SI-MEIHYL-FYBAZINE SIGABBOXYLIG

ACID CHNO ie N<J*CMe.C(CO,HW „&hiu OsJijiNjU, i.e.
"<<;c(COjH):OMe>'^'

[201°]. Prepared by saponification of its ether,

which is formed by reducing nitroso-acttoacetic

ether with stannous chloride (Wleugel, B. 15,

1050). Formed also by oxidising di-methyl-di-

ethyl-pyrazine by aqueous KMnOj, and by
condensation of imido-oximido-butyrio ether

CH3.C(NH).C(N0H).C02Et by warm ZnCl^
(Oeconomides, B. 19, 2524).

Properties.—Colourless crystals (containing

2aq), melting at 201° when anhydrous. V. sol.

alcohol and acetone, m. sol. hot water and tolu-

ene, nearly insol. ether, benzene, and ligroin.

Decomposes when heated above 200° into COj
and di-methyl-pyrazine.

Salts. — BaA" 3aq : glistening crystals.

—

"K^A": slender felted needles. Gives amor-
phous pps. with FeClj and CuSO,.—AgzA" : yel-

lowish-white pp.
Ethyl ether Et.,A". [86°]. (316° cor.).

Long colourless needles, sol. alcohol.

METHYI-PYBAZOLONE v. Oxy-methti,-
PTBAZOLG.

(o).METHyi.PYBIDINE CjHjN i.e.

N<^^^fQ^^CH. {a)-Picoline. Mol. w. 93.

(129°) (ir.) ;
(133-4° cor.) (Thorpe, 0. J. 37, 223).

S.G. fl -9656 (L.) ; -9616 (T.). C.E. (0°-10°)

000975 ;
(0°-100°) -0010968 (T.). S.V. 111-5.

Occurrence.—In bone-oil (Anderson, A. 60,

86; Weidel,B. 12, 2008), where it is mixed with
a little (;3)-picoline and di-methyl-pyridine (La-

denburg, B. 18, 49). It is also the chief con-

stituent of coal-tar-picoline (Goldschmidt a.

Constam, B. 16, 2976).

Formation.—1. By heating pyridine (o)-carb-

oxylio acid with fuming HIAq at 260°, or by
treating the acid with zinc and HOAc (Sey£ferth,

J.pr. [2] 34, 244).—2. By the action of aldehyde
on aldehyde-ammonia (Durkopf a. Schlaugk, B.
21, 297).—8. By heating pyridine methylo-iodide

in sealed tubes at 300° (Ladenburg, A. 247, 7 ;

0. B. 103, 692).

Preparation.—Crude pyridine (50 g. boiling

between 128° and 134°) is dissolved in HClAq
(170 g. of 11 p.c), and a hot solution of HgCl,
(312 g.) in water (4| litres) is poured in. The
double salt crystallises out, and, after recrystal-

lisation, is decomposed by aqueous NaOH (La-

denburg, A. 247, 6).

Properties.—Liquid, inactive to light, mis-

cible with water and alcohol. Picoline lessens

the heart's action, and acts on the nervous sys-

tem somewhat Uke nicotine (Oechsner, Bl. [2]

38,547).
Reactions.—1. Yields pyridine (o)-carboxylio

(picolinic) acid on oxidation (Weidel).—2. When
heated with sodium it yields di-methyl-dipyridyl.

3. Methylal and ZnCl, yield CH;,(C„HuN)2.—
4. OWoj-a? forms 05NH4.CH2.CH(0H).CCl3 [87°],

the hydrochloride of which CsHsKOClsHCl melts

at 202='. Alcoholic potash converts it into pyr-

ulyl-ati;lic acid pUnboin a. Lielvecbt, B. 20,

1592).—5. Paraldehyde at 260° forms allyl-pyr-

idine CsNH^.CjHs (lOO"),-^.^ a -9595 (Laden-
burg, A. 247, 26). Its aurochloride melts at

136°, its platinoohloride at 186°. AUyl-pyridine
is reduced in alcoholic solution by sodium to

oonii'ne.—6. F^vrftiraldehyde and a little ZnCl,
at 170° yields OjH^N.CHiCH.C^HaO [53°] (Merck,

B. 21, 2709), V. FuKFURyli-VINYL-PTBIDINB. In
alcoholic solution it is reduced by sodium to

the hexahydride of furfuryl-ethyl-pyridine (g,-v.).

7. QlycoUc chlorhydrin at 140° forms a compound
C„H„NO, which yields the salts B'jHjPiCIb
[200°] and B'HAuCl, [100°] (Alexander, B. 23,

2714).

Salts.—B'^HjPtCleaq. [178°]. Monoclinic
tables or prisms, si. sol. water.—B'jHjPtOla 2aq
(Weidel). — B'^H^PtOlj. [195°]. Monoclinic
plates; ffl:6:c = -6636:1: -9078; /3 = 72°46' (Stohr,

J.pr. [2] 42, 420).—B'HAuCl,. [168°]. Needles,

si. sol. water.—B'HHgjCls. [154°]. Prisms (from
dilute HClAq), v. si. sol. cold, v. sol. hot, water.

—

B'^ZnCl; (at 120°). Crystals (from alcohol)

(Laohoviteh a. Bandrowsky, M. 9, 517).

Picrate B'C„H2(NO,)30H. [165°]. M. sol.

water (Lange, B. 18, 8436).
(a)-Me-i,hyl-pyridine tetrahydride CsHnNi.e.

NH<^„„ '(ITT ^CHj. Formed by the action of

alcohoUo NHj upon methyl «-bromo-butyl-
ketoue, probably by elimination of water from
the intermediate OH3.CO.CHii.OH2.CHj.CH,.NHs
(Lipp, B. 19, 2843).

(a)-Metbyl-pyridlne hexahydride CeH,,N i.e.

NH<^^™®-™'i>CH2. {a).Methyl-piperidine.

(a)-Pi^ecolim. (119°). S.G. g -8600. Obtained
by reducing (a)-methyl-pyridine in alcoholic so-

lution with sodium (Ladenburg ai Both, B. 18,

47 ; A. 247, 62 ; 0. B. 103, 747). Colourless

liquid, smelling like piperidine, v. sol. water,

alcohol, and ether. Separated by EOH from
its aqueous solution. Inactive, but if a crystal

of hydrogen coniine tartrate be added to a cone,

solution of the acid tartrate, crystals of the acid

tartrate of dextrorotatory (o)-methyl-pyridine

hexahydride separate, while the salt of the Isevo-

rotatory isomeride remains as an oil. The rota-

tion of the dextro-(a)-methyl-piperidine is [o]d
= 21°44', while that of the lasvo- base is (pro-

bably) equal and opposite.

Beactions.—1. Treatment with Br and
NaOHAq yields (a)-pipecolein CjH„N, an oily

base (126°), S.G. 2 -880 (Ladenburg, B. 20, 1645).

Its acetyl derivative boils at about 230°.— 2.

Combines with sulphide of carbon, forming
methyl - piperidine methyl-piperyl-di-thio-carb-

amate CjHuN.CS.SOjHuN, [119°], v. e. sol. water
and alcohol.

Salts.—B'HCl. [189°]. Colourless needles,

V. sol. water. Not deliquescent.—B'HBr. [182°],

Silky matted needles, m. sol. water.—The pla-
tinoohlorideisv. sol. water.—The merouri-
ohloride forms sparingly soluble plates.

(j3)-Methyl-pyridine OoHjN i.e.

^"^CH-CH*^^^- '»--P«=o^i'»«- W-Picolint

(144° cor.). S.G. J -9771 (L.) ; -9763 (B.).

Occurrence.—In bone-oil (Weidel, B. 12,

2008) and in coal-tar (Mohler, B. 21, 1009).

Fcn7nation.-~i. By distillation of acrolem-

ominonia (Baeyer, A. 155, 283 ; ef. Claus, A.
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SttSljZ. 2, 134 ; 130, 185 ; 158, 222).—2. By
heating 0H2Br.CHBr.0H2Br with alooholio am-
monia at 250° (Baeyer).—3. By distilling strych-

nine with lime (Stoehr, B. 20, 2728 ; Lobisoh a.

Mnlfatti, M. 9, 632).—4. By heating acetamide
(10 g.) with glycerin (32 g.) and P^Os (26 g.)
(Zanoni, J. 1882, 498 ; Hesekiel, B. 18, 3091).—
6. Together with homologues, by distilling gly-

cerin with (NHj)2S04and a little H^SOj (Storch,

B. 19, 2458).— 6. One of the bases got by dis-

tilling brucine with Ume (Behrend, J. pr. [2]

42,415).—7. Together with tri-methylene-imine
(66°-70°) by distilling tri-methylene-diamine hy-
drochloride (Ladenburg a. Sieber, 3. 23, 2729).

Purificaticm.—By digesting in hydrochloric

acid solution with NaNO, on a water-bath, fol-

lowed by crystallisation of its mercury double
salt (Baohfir, B. 21, 293).

Properties.—Liquid. When prepared from
Btryohnine it boils at 149°, and the base so

obtained (called (;8')-methyl-pyridine) is less

soluble in water than the variety boiling at 144°,

and forms a platinochloride melting at 258° in-

stead of 241° (Ladenburg, B. 23, 2688). Optically

inactive (Landolt, B. 19, 157). Less soluble in

water than (a)-picoline. The absorption spectrum
has been studied by Hartley (O. /. 41, 45). Oxi-

dised by a 2 p.o. solution of KMn04 to pyridine

(jS)-carboxylic (nicotinic) acid.

Salts.—^B'jH^PtOlj aq. Monooliuic prisms,

T. sol. hot water. Melts, when anhydrous, at

191° (L.) or 195° (Stoehr). On heating at 120°

for some time it gives oft HCl, leaving B'^HPtClj
[214°]. A boiling aqueous solution deposits

B'jPtOlj, while B'^HPtClj crystallises from the

filtrate—B'HAuCl,. [184°]. Needles (from hot

water), v. sol. alcohol.-B'HHgjOlj. [143°].

Keedles (from water), plates or needles (from

HClAq) or prisms (on slow crystallisation) ; v.

si. sol. water, more sol. HOlAq.—B'^HgOlj : white
pp.—B'jHjZnCl,. [158°]. Pearly needles, v.

sol. hot-water.- Picrate B'0eH2(N02)30H.
[145°]. Needles or plates, m. sol. water and
alcohol.

(/3)-]aethyl-pyridiiie hezahydride CsHuN i.e.

^^<Ch!!oh'^^>''^2- W-^ethyl^peridine.

!ff)-PipecoUne. (ffj-PicoKne hexahydride.

125°). S.ag-8684. V.D. (H = l) 98-14. Ob-
tained byreducing(S)-picoline in alcoholic solu-

tion with sodium (Ladenburg, 4.247, 67; Stoehr,

B. 20, 2732 ; Hesekiel, B. 18, 910). Colourless

liquid, smelling like piperidine, v. sol. water.

When heated with Mel it forms OsHj^NMejI
[192°]. The hydrochloride of (fl)-methyl-pyr-

idine hexahydride is not ppd. by HgCl^.

Salts.—BUCl. Colourless needles, v. e.

ol. water and alcohol.—B'HI. [131°]. Colour-

less, non-deliquescent needles. — B'jHjPtClj.

[192°]. Orange-yellow prisms, m. sol. water.

—

B'HAuOl,. [131°]. M. sol. water. -B'^HjCdl^aq.
,White plates, melting at 145° when anhydrous.

B'2H4FeCy8 2aq : yellow monoclinio prisms, less

soluble than the ferrocyanides of homologous
bases. Decomposed by water at 75°.—Picrate
B'0eHj(N0j)a0H. [138°]. Yellow pp., m. sol.

water.
(7)-l[ethyl-pyTidiiie OeH,N i.e.

N<^pg:p^CMe. p-Picolim. {yy-PicoUne.

(143-5° cor.), 8.0. a -9742.

Oocti/rrenee.—In coal tar, from which it may
be obtained by preparing its platinochloride

from the so-called lutidine (Schulze, B. 20, 413

;

Ladenburg, B. 21, 285 ; A. 247, 11).

Formation.—1. By heating di-ohloro-pyr-

idine (7)-carboxyhc acid with cone. HIAq and P
at 175° (Behrmann a. Hofmann, B. 17, 2696).—
2. In small quantity by heating pyridine me-
thylo-iodide in sealed tubes at 300°, distilling

the product with KOH, converting the fraction
(142°-146°) into platinochloride, and decompos-
ing the Pt salt by H^S (L.).—3. By distiUing

sparteine with lime (Ahrens, B. 21, 828).

Properties.—Oil, smelling like (a).methyl-

pyridine, v. sol. water, alcohol, and ether. Oxi-
dised by dilute EMuO^ to pyridine (7)-carboxylio

(isoniootinic) acid. [307°].

Salts.—B'sHaPtClj. [231°]. Pour-sided
plates, si. sol. cold water B'HAuClj. [205°].

Prisms, v. si. sol. water.—B'HHgjClj. [129°].

Needles, v. sol. hot, si. sol. cold, water.—Pi-
crateB'CBH2(N02)30H. [167°]. Tufts of needles,
si. sol. cold water.

(7)-Methyl-pyridine dihydride CjHgN i.e.

NH<^g^:Q2>0HMe. Formed from ethyl-

pyrrole and HOlAq at 130° (Dennstedt a. Zim-
mermann, B. 19, 2197). — B'^HaPtClj; red
needles, v. sol. water.

(7)-Methyl-pyridine hexahydrlde C^K,,^ i.e.

^^<Ch!ch'>*^^'^^- {y)-PwecoUne. (126-5°-

129° cor.)! s!g.2-8674. Obtained by reducing
(7)-methyl-pyridine in alcoholic solution by
sodium (Ladenburg, B. 21, 288; A. 247, 69).

Colourless hygroscopic liquid which fumes in the
air, and smells like piperidine. Y. sol. water.

S alts.—B'HCl : V. e. sol. water.—B'jH^PtCl,.
[203°]. Prisms, m. sol. water. — "B'HAuCl,.
[127°]. Yellow needles, si. sol. water. —
xB'jH^Cdlj. [135°]. — Bismutho-iodide:
characteristic red plates. The picrate and
mercury double chloride are crystalline.

y-Methyl-pyridine dihydride OjHjN i.e.

NMe<^^:^]^>0H2(?). (129°). Obtained by

distilling pyridine methylo-iodide with KOH
(2pts.) and a little water (Hofmann, B. 14,

1498). Very pungent oil, almost insol. water.
Absorbs oxygen from the air. Combines with
bromine, with iodine, and with sulphur. Com-
bines with CS2 and with mercaptan. Cono.
HClAq at 180° decomposes it, giving off methyl-
amine.

y-Methyl-pyridine hexahydrlde CjH,jN i.e.

NMe<;Qg2-CH2N,ojj^_ Methyl-piperidime.

(105°) (L.). Formed by adding potash to the
product of spontaneous union of piperidine with
Mel (Cahours, A. Ch. [3] 38, 76). Formed also

by heating piperidine hydrochloride (10 g.) with
MeOH (7-5 g.) for 4 hours at 300°, excess of

alcohol being distilled oS, and the dry residue
distilled with aqueous potash (Ladenburg, A.
247,56). Liquid.—B'HCl. Needles.—B'jHjPtCl^
Orange crystals, v. sol. water.

Methylo-iodide B'Mel. Crystalline; m.
sol. hot alcohol. When heated with solid KOH
it yields oily ' di-methyl-piperidine ' (118°), a
strongly alkaline base, which is decomposed by
gaseouB ECl into methyl chloride ood methyV
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piperidine. • Di-methyl-piperidine ' forms the
salts 0,H,5NHClandC,H,5NHAuOl4. Itoombines
with halogens, forming crystalline 0,H,5NIj,

CjH.sNICl (which yields 0,H,5NIClAu01a), and
CjHijNBrj. The latter is converted by moist
AgjO into crystalline CjHuNBr, whence further

treatment with moist Ag^O produces G,H„NOH
which is split up on distillation into H2O and
' di-methyl-piperideine.' Ladenburg suggests the
formula CHj:CH.CHj.CH2.CHj.NMej for 'di-

methyl-piperidine,' and Merling (B. 19, 2628)

suggests CHj<;;^™^j^^>NMe^r for the com-

pound 0,H,5NBry This dibromide is accom-
panied by an oily isomeride whichmay possibly be
OHjBr.CHBr.OHj.OH;,.CH,.NMej, which changes
into the other variety on heating its alcoholic

solution. The di-iodlde OjHjsNIj is converted,

on treatment with Ag^O into ' di-methyl-piper-

ideine ' OjHijN, a liquid (137°-140°) which forms
the salts (CjH.jN)APtCl, and (C,H,3N)HAuCl„
and a methylo-iodide 0,H,3NMeI. ' Di-methyl-
piperidine ' combines with Mel forming crystal-

line C,H,5NMeI [200°] whence moist Ag^O forms
strongly alkaline C,H,5NMeOH which is split up
by heat into pirylene OjHj, water, NMCj, MeOH,
and di-methyl-piperidine. Di-methyl-piperidine
also combines with methylene iodide forming
0,H,5NCHjIj (Ladenburg, B. U, 1347). Laden-
burg suggests for di-methyl-piperideine the

<0H . OH2

I

CHj.CH.NMej
Methyl pyridine from Baae-oil. The follow-

ing salts described by Ramsay (P. M. Oct. 1876
and 1877 ; July 1878) were prepared from a
methyl-pyridine obtained from Dippel's oil,

which was probably (a)-methyl-pyridine mixed
with a little (|3)-methyl-pyridine. — "B'HOl.
[160°]. White deliquescent orystals.—B'HBr.

[187°]. DeUquesoent. Absorbs bromine forming
B'HBr,, golden-yellow needles, si. sol. water.

—

BCBr,. Needles.— "B'HI. Decomposed by heat,

yielding B'HIj which crystallises in bi'own

needles [79"].—B'ICl : yellow tables. —B'HgOlj.
—B'jHjPtCl, (at 100°). Converted by water at

170° into yellow flocculent B'^PtCl^ and B'PtOl,,

a yellowish-green insoluble powder.—Platino-
cyanide B'jHjPtCyjiaq: yellow crystals. The
crude bone-oil piooline forms the following com-
binations with alkyl salts.—B'MeCl: deliquescent

needles (from alcohol).—(B'MeCl)jPtOl4: small
cubes.—B'Mel. [227°]. Long white deliques-

cent needles (from alcohol).—B'Mels. [129°].

Bluish-black feathery plates, insol. water and
CSj, sol. alcohol and ether.—B'MeNOj : trans-

parent prisms.—(B'03H5Cl)i,PtCl;.—B'jCjHiBr2.
[276°]. Small prisms. The same picoline forms
with acetyl chloride deUquesoent brown crystals

of B'AoOl. According to Gardner {B. 23, 1589)
crude picoline forms with acetic and formic
acids the salts (OjH,N)2(HOAc), (c. 148°) and
C3H,N(C0jHj)j (156°-159°) which distil un-
changed.

Di-methyl-di-pyridine (OjHjN);.. Dipicoline.

Parapicolme. (310°-320°). S.G.1-12. H.P.p.
8084 (Eamsay; that for picoline being 3753).
Formed by boiling bone-oil picoline (6 pts.) with
sodium (1 pt.) for two days (Anderson, A. 105,

844). Pale-yeUow oil miseible with alcohol

avid ether. Bromino-water gives a pp. of

OijHijBrNjHjBrj.—CijHuNjHjPtCla : pale-yellow

powder. Its aurochloride is decomposed by
boiling water (0. de Ooninok, Bl. [2] 45, 131).

Methylo-iodide C,2H„N.i(MeI)2. Yellow
powder, v. sol. water, almost insol. alcohol and
ether. Yields OijHuN^MejPtOls and
Oi^HnN^MejIj.

(aa)-Di-methyl pyridine OjHjN i.e.

^^CMe-CH^*^"'^' {<'^)-L''^tidine. oo-Lutidine.

M0I.W. 107. (142° cor.) (L.) ; 145° (B.). S.G.

g -942.

Occti/rrence.—In coal-tar, being obtained by
extracting with HjSOj, ppg. by alkali, and sepa-

rating from the isomeride (157°) by fractionating

(Lunge a. Eosenberg, B. 20, 127 ; Ladenburg a.

Roth, A. 247, 28). It occurs also in bone-oil,

and may be obtained from the fraction (135°-

145°) (Eoth, B. 19, 786).

Formation.—1. By the action of oinnamio
aldehyde and alcohoHo NHj on acetoacetic ether,

the resulting dihydride of styryl-di-methyl-pyr-

idine dicarboxylio ether being saponified, oxi-

dised by KM'uOj, and the di-methyl-pyridine

tricarboxylic acid so produced distilled with
lime in a current of hydrogen (Epstein, A. 231,

18).—2. By distilling its dicarboxylic acid with
lime (Engelmann, A. 231, 54).—3. By distilling

oxy-di-methyl-pyridine (lutidone) vrith zinc-

dust (Conrad a. Epstein, B. 20, 162).

Preparation.—Crude picoline (139°-142°)

from bone-oil is dissolved in excess of HClAq
and a hot solution of HgCl, is added. The
double salt which is ppd. is recrystallised and
decomposed by aqueous NaOH. The base is

finally separated by solid KOH (Ladenburg, A.

247, 30).

Properties.—Liquid, smelling and tasting

like pyridine, sol. cold water, the base sepa-

rating again on warming. Its aqueous solution

ppts. solutions of ZnSOj, CdSOj, FeSO,, and
reClj. With OuSOj it gives a pale-blue pp.
not turned black by heating. With AgNQ, it

gives minute needles of B'jAgNOj. Dilute

KMnOj oxidises it to pyridine dLicarboxylic acid

[227°].

Salts.—"B'HCl. Deliquescent needles.

—

B'jHjPtCls. [208°]. Orange-red monoclinio
plates ; a:6:c = •892:1: -660; |8 .- 81° 55'. V. sol.

hot, m. .sol. cold, water, insol. alcohol.

—

B'HAuCl,. [124°]. Yellow needles (from very
dilute HCl).—B'HHgCl,. [186°]. Thin plates

(from acidulated water).—B'HHgjOlj (Mohler,

B. 21, 1008).—B'^H^CrjO,. [92°]. Orange
prisms.—B'(NH3)H,Cr20,. [0. 160°].—Piorate
[159°]. Yellow needles or thin plates.

(aa)-Si-methyl-pyridine hezahydride

C,H,N i.e. NH<°HMo.CHp^cH,. (127°-

130°). S.G. g -8492. Formed by reducing the
corresponding di-methyl-pyridine in alcoholio

solution with sodium (Ladenburg, A. 247, 87

;

B. 18, 54). Colourless liquid, miscible with'

water, alcohol, and ether.—B'HCl : non-deli-

quescent needles, m. sol. water.—B'HBr.
Needles, v. sol. water.—B'^H^PtCl, s [212°];
orange-red crystals.

(o7)-DimetJiyl-pyridiiie C,H,N i.e.

N.^^g^p'^^CMe. LuUdime. (157°>. S.O

S-9493." S. 20.
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Oiourrcruce.—In coal-tar oil, being extracted
with other bases by HjBO, (Ladenburg a. Both,
23. 18, 913 ; Lunge a.- Bosenberg, B. 20, 131)

;

Ladenburg, 21, 286).

Fortnation.—1. By distilling oxy-di-methyl-

pyridine CMe^Qg-'.gjjg^NH with zinc-dust

(Hantzsch, B. 17, 2908).—2. By distilling its

tri-carboxylio acid with Ume (Hantzsch, A. 215,
66).—3. By distilling with lime the acid

N'^Offfp^
^^'^^^CMe the ether of which is

obtained by condensation of an equal number of

molecules of acetoacetic ether, acetic aldehyde,

and acetic aldehyde-ammonia (Michael, B. 18,

2020).

Preparation.—The fraction of coal-tar bases

boiling between 155° and 160° is dissolved in

dilute HClAq, cone. HGlAq is then added, fol-

lowed by a hot concentrated solution of EgCl^.

The double salt which then crystallises out is

decomposed by distUling with NaOHAq (Laden-
burg, A. 247, 35).

Properties.—^Liquid, smelling like pyridine,

dissolving in 5 pts. of cold water, less soluble in

hot water. Miscible with alcohol and ether.

Easily volatile with steam. Oxidised by EHnO^
to pyridine dicarboxylic (Intidinic) acid [235°J.
Beacts with benzoic aldehyde and ZnCL; forming
styryl-methyl-pyridine (Bach6r, B. 21, 3071).

Salts.—B'HHgjClsiaq. Needles. Melts at

132° when anhydrous. Mohler (B. 21, 1008)
obtained from coal-tar lutidine in acid solution

a salt B'HHgClj.-B',H,PtCl„. [220°]. Plates

or prisms.—B'HAuCl, : amorphous pp., chan-
gingto prisms.—"B'HCl: slender needles.

—

»B'HBr. Needles.—Pier ate. [179°]. Needles,

El .sol. cold water.

(a7)-Di-methyl-pyridiue hezahydride

^^<Oh!cH^'>^^^^- {«7)-Di-wic%Z-i)ip6?--

idine. (141°). S.G. 2 -seiS. Obtained by
reducing the corresxjonding di-methyl-pyridine

in alcoholic solution with sodium (Ladenburg,

A. 247, 88). Colourless strongly alkaline liquid,

smelling like piperidine. Fumes with HCl. M.
sol. water, v. e. sol. alcohol and ether.

Salts.—B'HCl. [235°]. Long colourless

needles, v. sol. water.—B'HBr. [142°]. Short

needles, v. e. sol. water.—B'jHjPtClj: groups of

yellow needles.

(/8j3)-Di-methyl-pyridine OiHgN i.e.

^<CH!cMe>™- (^^°°>- S.G.2-9614. Ob-

tained by heating with lime the di-methyl-pyr-

idine carboxyUc acid formed by oxidation of the

(;5/Sa)-di-methyl-ethyl-pyridine produced by heat-

ing propionic aldehyde-ammonia with propionic

aldehyde (Durkopf a. Gottsch, B. 23, 1113).

Transparent, strongly refracting liquid, with a

pleasant odour characteristic of (/3)-alkyl-pyr-

idines; m. sol. cold water, si. sol. hot water.

Yields on oxidation a pyridine dicarboxylic acid

[315°].

Salts.—B'jHjPtClj. [256°]. Dark-red

needles and plates, si. sol. water.—B'HAuCli.

[149°]. Yellow needles, si. sol. water.—Mercury
double chloride. [176°]. Long needles, si.

Bol. cold water.

(aflO-Li-methyl-pyridine N<^^fcaS>'^°-
Vol. III.

(162°-166°). Occurs in ooal-tar (Lunge a. Bo-
senberg, B. 20, 134). Yields isocinchomeionio
(pyridine dicarboxylic) acid on oxidation.

(ai')-Di-metliyl-pyiidiue tetrahydride ?

C,H,3N i.e. NMe<;p^[^-^^>CHj. Formed,

together with MeOl, hydrocarbons, methylamine,
NHj, and other bases, by heating anhydro-ecgo-
nine with cone. HClAq (Einhorn, B. 22, 1362).
Oil. When heated with cone. HClAq at 280° it

yields a mixture of bases which appear to yield

methyl-pyridine when distilled over zinc-dust.

—

B'HAuCl,. [212°]. Small needles, m. sol. water.

—B'C5H2(N02)„OH. Long needles, v. b1. sol. hot
water.—"B'HCl : very hygroscopic.

Di-methyl-pyridine of bone oil (156°-169°) is

a mixture of (a7)-di-methyl-pyridine, (ei8')-di-

methyl-pyridine, (^)-ethyl-pyridine, and (7^
ethyl-pyridine. The existence of these bases is

shown by the production of the corresponding
pyridine di- and mono- carboxylio acids on oxi-

dation by KMnOj (Weidel a. Herzig, M. 1,1;
Weidel a. Pick, M. 5, 658 ; cf. Anderson, A. 80,

5). Bone oil also contains (aa)-di-methyl-pyr-

idine {v. supra). GrevUle Williams (C. J. 7, 97

;

Pr. 13, 311) obtained a lutidine from coal-tar

;

this has since been shown to contain (aa), (a7),

and (oiS) di-methyl-pyridines {v. supra). Oechs-
ner de Ooninok (Bl.[2} 41, 249) found (7) -ethyl-

pyridine (154°) in coal tar. Lutidines have also

been obtained by distilling the bituminous shales

of Dorsetshire (Williams) and peat (Church a.

Owen, P. M. [4] 20, 110). Among the products
obtained by distilling oinohonine with KOH
Oechsner de Coninck (C. B. 91, 296) obtained a
lutidine (165°), V.D. 3-8 (oalo. 3-7) ; S.G. 2 -959,

which formed a deliquescent crystalline hydro-
chloride and a platinoohloride B'^jPtClj crystal-

lising in orange-red needles, converted by boiling

water into B'^PtCl, crystallising in yellow needles.

When brucine is distilled with KOH it yields a
lutidine (166°) whence B'^H^PtCl, [180°] and
B'JPtOl, [205°] (Oechsner de Conmok, C. B. 95,

298 ; 96, 437). Lutidine aurochloride B'HAuCl,
is decomposed on boiling vrith water, yielding

first thin red plates of B'HAuCl^B'jAuCl,, and
then a red crystalline pp. B'jAuOlj (O. de Co-
ninck, Bl. [2] 34, 634).

Di-methyl-pyridine dihydride C,H„N. (199°).

V.D. 3-3. Occurs in cod-liver oil (Gautier a.

Mourgues, C. B. 107, 111 ; Bl. [3] 2, 213). Co-

lourless strongly alkaline and caustic oil ; absorbs

CO2 from the air. Poisonous. Its salts taste

bitter. Oxidised by boiling aqueous KMnO, to

methyl-pyridine carboxylic acid and a little pyr-

idine carboxylic acid.

Salts.—"B'HCl: confused needles, v. sol.

water "B'HNOj. Eeduces AgNOj.— B'^H^SO,.
Groups of deliquescent needles.—^B'^H^PtCL.

Lozenge-shaped plates, loses HCl on boiling with
water.

Methylo-iodide B'Mel. Colourless needles,
sol. water and alcohol. Yields a tri-methyl-
pyridine dihydride on treatment with potash.

Di-methyl-pyridine hexahydride. Methylo-
ioiiie CjHisNMeL [192°]. Formed by heating
(/8)-pyridine hexahydride with Mel andMeOH at
100° (Hesekiel, B. 18, 3099 ; A. 247, 69). Needles
(from acetone). Not decomposed by aqueous
KOH. Yields (0,H,5NMeCl)^t01„ an orange
crystalline pp. turned bUck q,t 234°.
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(s)-Tri-methyl-pyridine 0,H,,N i.e.

K^g^gipl^CMe. {y).CoUidine. (172° cor.)

(H.; M.)"; (168°) p.). S.G. is -917 (H.) ; -922

(M.); f -9312 (D.). Occurs in coal-tar, from
which it may be obtained by fractional distilla-

tion followed by ppn. of the bases by K^FeCy,
(Mohler, B. 21, 1011). Formed by heating with
quicklime the potassium salt of its dicarboxylio

acid, which is obtained by the action of nitrous

acid on its dihydride produced from acetoacetie

ether and aldehyde-ammonia (Hantzsch, A. 215,

32). Formed also by heating acetone with
NHjCl for 3 days at 265°, CH, being evolved
(Eiehm, A. 233,-16), and by heating acetone with
aldehyde-ammonia for 10 hours at 200° (Diir-

kopf, B. 21, 2713).

Properties.—^Liquid which turns brown in the

air. More than 3 times as soluble in water as
aldehyde-collidine. Less soluble in hot than in

cold water. It differs also from aldehyde-colli-

dine in giving a pp. with AgNOj, an orange crys-

talline pp. with CrOa, and an auroohloride that

melts under water. It is oxidised by EMnO^ to

^'^C(Coil)'c^^'^^ ^^^ uvitonio acid.

Bromine added to its solution in CS, forms un-
stable orange orystala of CgHnNBr^ (Ffeiffer, B.
20, 1344).

Salts.—^B'HCl. Slender, non-deliquescent
needles.—^B'^HaPtOlj: yellow crystalline pp.

—

B'HAuOli. [113°] (H.); [115°] (M.); [106°]

(D.). Needles (from hot water).—B'HHgjClj.
[155°]. — B'HI. — "B'HNO, [above 300°].—
B'jHjjCr^O,. Yellow prisms, decomposing at
190°.—"B'jHjSO,. [203°].—Piorate. [156°]

(M.). Silky yellow needles, si. sol. water, v. sol.

alcohol.

Beference.—Di-bbomo-tki-methtl-pteidinb.
Tri-methyl-pyridine dihydride C„H,jN. Di-

h/ydro-coUidine. (175°-180°). Formed by
heating its dicarboxylic ether (obtained from
aldehyde-ammonia and acetoacetie ether) with
dilute HClAq at 130° (Hantzsch, A. 215, 44).

Pungent oil with alkaloidal smell. Alkaline to

litmus, V. sol. cold water. Precipitates the

hydroxides of Mg, Zn, and Fe from solutions of

their salts.—B^H^PtClB. Minute needles which
blacken at 200°.—BTSI.

Polymeride OuBtjsNj. TetrahydrodieolUd-

im. (255°-260°). Formed at the same time
as the preceding. — CjoHiMNjHjPtCli,. —

a-Tri-methyl-pyridina hezahydride ObH„N

i.e. NH<^^^^;^gp>CHMe. CopelUdine.

(146°). S.G. I •8475. Formed by reducing
s-tri-methyl-pyridine in alcohoUo solution with
sodium (Jaeokle, A. 246, 48). Formed also,

together with s-tri-methyl-pyridine, by heating
acetone vdth aldehyde-ammonia at 200° (Diir-

kopf, B. 21, 2715). Liquid, smelling like piper-

idine, si. sol. water, miscible with alcohol and
ether. Unlike s-tri-methyl-pyridine it gives a
brownish-black pp. with Eg2(NO,)2. Gives no
pps. with HgCl^ or picric acid.

Salts.—B'HCl. Needles or prisms, v. e.

sol. water and alcohoL—B'HBr.—B'jH-PtOl,.
[205°] (J.); [244°] (D.).

Isomerides oftri-methyl-pyridine v. Meihil-
EiqTii-FTBiDiNE, where ^a)- and (;S)- collidjnes,

aldehyde-collidine and other ieozneridss ar«

described.

A collidine dihydride C,H„N, (210°), S.O.

«

1-029, is contained in putrid horseflesh and
putrid beef, and forms a crystalline hydro-
chloride and platinochloride (Gautier, Bl, [2]

48, 12).

Tetra-methyl-pyridine dihydride O^uN ».«.

NH<^g®=^^g^OMe. DiJvydroparvoUne.

(159°). Formed by heating potassium pyrrole

carboxylate with Mel and MeOH at 120° (Oiami-
cian a. Anderlini, B. 21, 2862). Basic liquid.

—

B'HAuCli. [110°]. yellow needles.

Tetra-methyl-pyridine hexahydride C„H„N

i.e. NH<p]^®;^gJ^g>OHMe. Parpevolme

(151°). Obtained by reducing the preceding in

alcoholic solution with sodium (C.a. A.). Liquid,

smelling like pyridine. Does not turn brown in

air.—B'HAuCl,. [119°]. Yellow needles.

Methylo-iodide B'MeL [262°]. Prisms,

V. sol. water, insol. ether.

A parvoline CjHisN (c. 200°) is present

among the products of the putrefaction of horse-

flesh (Gautier, Bl. [2] 48, 11). It is an oil whioli

resinifles in the air, and forms a flesh-coloured

platinochloride.

A parvoline CsHiaN (188°) occurs among the

bases obtained by distilling cinchonine with
KOH (0. de Coninck, C. B. 91, 296).

Feuta-methyl-pyridine dihydride 0,oHj,N

i.e. NMe<g^;^J^^>CMe. (189°); (46° at

7 mm.). Prepared by heating v-methyl-pyrrole

with Mel, KjCOj, and methyl alcohol at 140°

(Giamician a. Anderlini, Bend. Accad, Line. [4]

203; B. 21, 2863; 22, 658). Formed also by
heating tetra-methyl-pyridine dihydride with
Mel (Anderlini, B. 22, 2507). Oil, with strong

alkaline reaction.-B'HAuCl^. [100°]. Yellow
needles. Beacts energetically with Mel, form-
ing an oily product, whence successive treat-

ment with AgCl and AuOlj yields 0,jHj,NHAuCl„
which crystallises in thin golden-yellow needles

[100°].

METHTL-FTBIDINE CABBOXYLIO ACID

0,H,NOj t.«. N<Q2^:^^0.COjH. Picolme

carboxyUo add. Formed by heating methyl-
pyridine dicarboxylio (uvitonio) acid at 275°

(Bottinger, B. 14, 67 ; 17, 92). Trunetrio crys-

tals (containing aq), sol. hot, si. sol. cold, water
and alcohol, nearly insol. ether. Sublimes
without melting. Forms salts both with acids

and bases. Yields on oxidation with KMnO^
pyridine dicarboxylio (lutidinio) acid.

Salts.—HA'HCl: prisms. — BaA'jllaq:
very soluble needleg.^CaA'jaq: very soluble

four-sided colourless prisms.—CuA'jaq: blue

pp.—"AgA': white pp.
Methyl-pyridine carboxylic acid C,H,NOj i.«.

N^p-g'g^ '^'SCMe. Homomcotinic add.

Methyl-ca/rhopyridie acid. [212°]. Obtained
byheatingmethyl-pyridine dicarboxylio (methyl-
quinolinio) acid at 170°, or by warming it with
HOAc (Hoogewerff a. Van Dorp, B. T. C. 2, 21).

Formed also by the slow oxidation of (3)-coi-

lidine by KMn04 (O. de Coninck, A. Ch. [5] 27,

493; Bl. [2] 43, 107). Needles, v. sol. hnt
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water. Oxidised by KMnO^ to pyridine dioarb-

oxylio (cinohomeronic) acid.

Salts.—KA': small plates.—CuA'j: small

blue crystals.—AgA' : needles.—HA'HCl : small

prisms. — (HA')^jPt01„ : orange prisms. —
HA'HAuCl, : yellow needles.

(a)-Methyl-pyridine (J3)-oaibozyUo acid

„OMe.OH«
C,H,NDj U. Nf ^CH . [207°].

\CH :0 /CO^
Formed by oxidising (o)-methyl- (18')-ethyl-pyr-

idine (aldehyde-oollidine) with a 2 p.c. solution

of EMnOt, allowing the mixture to stand for 48

hours, and then heating to 60°. The filtrate

from MnO, is neutralised by HjSO,- and evapo-

rated, the residue is extracted with alcohol and
the acid purified by means of its silver salt

(Diiikopf, B. 18, 3432; Ladenburg, A. 247, 43).

Prisms, v. e. sol. water and alcohol. On distil-

lation with lime it yields (o)-methyl-pyridine

(128°). KMnOj oxidises it to pyridine dicarb-

oxylio (isocinchomeronic) acid.

Salts.—(HA')aH.Jt01a. [240°]. Aggregates

of needles, v. sol. water, insol. ether-alcohol.

—

(CuAyjCu(OAo)2. Crystalline powder, formed
by boiling a solution of the acid with ouprio

acetate. The silver salt is amorphous. Tho
auroohloride forms yellow needles [0. 202°].

Methyl pyridine carboxylic acid CjHjNOji.*.

N^^g02J^)-^]^CMe {?). [0.260°]. Formed

in small quantity, together with pyridine (07)-

di-carboxylic acid, by oxidising (o7)-di-methyl.

pyridine with KMnO, (Baohi§r, B. 21, 3080).

Plates. (from alcohol), v. e. sol. water. It is

possibly identical with the isomeride described

by Bottinger (v. supra).

(;3)-Uethyl-pyrldine (0')-carboxylic acid

heating (;8)-methyl-pyridine (o3')-dicarboxylio

acid with HOAo and Ao.p at 225° (Dvirkopf a.

Gottsch, B. 23, 1113). White mass, m. sol.

water. Its aqueous solution is not coloured by
FeSOi.

Uethyl-pyridine dicarboxySc acid

0,H,NO, U. N<^J^^o^g^C.CO,H. Uvi-

tonic acid. [274°]. Formed by the action of

ammonia on pyruvic acid (Bottinger, A. 188,

330;. 208, 138; B. 13, 2032; 16, 35; 17,144).

formed also by oxidising s-tri-methyl-pyridine,

or di-methyl-ethyl-pyridine, N^^j^jjgJQ^^CEt,

with KMnO, (Altar, A. 237, 191 ; Diirkopf , B. 21,

2717). Minute six-sided trimetric plates (Fried-

lander, J. 1882, 367), V. si. sol. cold, si. sol. hot,

water, m. sol. NHjAq and HClA.q, v. sol. aniline,

phenol, HOAo, and glycerin, si. sol. isoamyl alco-

hol and chloroform, insol. benzene and CS2. Gives

a violet-red colour with FeSO.,. It is a powerful

antiseptic. Yields (a)-methyl-pyridine on distil-

lation with lime. Split up by heat into CO,

and N^^g^.cH^^-^*''^- ^^^^'^'^ ^''^"Oi

oxidises it to pyridine tricarboxylic acid. Brom-

ine-water forms bromoform, COj, and formic

Bcid.

Salts.—(NH,)HA" : powder.—CaA" 6aq

:

amorphous.—CaA" 4aq : prisms.-BaA" 2aq

:

slender needles.— CuA" 4aq.—CUa(0H)jA2" Oaq:
"PbA": dense pp.—AgjA"aq: gelatinous pp.

Methyl-pyridine di-carbozylic acid

0,H,NO, U.
^<C(COJI)=C(CO^;^cM^

Methyl-guinolinic acid. [c. 183°]. S. -84 at 10°.

Formed by the oxidation of (Py. l)-metbyU
qninoline (lepidine) (1 pt.) by KMnO, (7J pta.)

(Konigs, B. 12, 983; 14, 103; Hoogewerff a.

Van Dorp, B. T. 0. 2, 15 ; B. 13, 1639 ; 14, 645).

Tables or prisms, sol. hot, si. sol. cold, water, si.

sol. alcohol, ether, and benzene. Decomposes
on fusion into CO^ and methyl-pyridine carb-

oxylic acid [210°], which on further oxidation

yields cinohomeronic acid. EMnOj oxidises it

to pyridine (a)-tricarboxylic acid. The aqueous
solution of the acid gi^es pps. with the acetatps

of Fb, Ba, and Cu, and a yellow colour with
FeSO,.

Salts.—KHA"2aq: needles. -KHA" 3aq.—
AgjA"aq: crystalline powder.

Methyl-pyridine dicarboxyllo acid OgHjKO,

».e. N<c2®c[cQ^KcH. Methyl-dinicoUnic

acid. [245°-250°]. Formed from methyl-pyridine

tricarboxylic acid N<gj^«o;i);C(Co:H)>CH
by heating at 150° (Weber, A. 241, 9). Spherical

groups of needles (containing aq), si. sol. cold

water. KMnO, oxidises it to a pyridine tricarb-

oxylic acid.—EArHGlaq: transparent eSorescent
crystals.—^PbA" 2aq : crystalline pp.

Uethyl-pyridine dicarboxylic acid

„^CH CMe ^ppf „
*'<C(C0,H):C(COS)>'^^ °'

N<SSv=- '''''^-

Obtained by oxidising the di-methyl-ethyl-pyrid-

ine, which is formed by the action of NHj on
propionic aldehyde (Diirkopf a. Gottsch, B. 23,

688, 1110), and by the notion of paraldehyde

on propionic aldehyde-ammonia (Diirkopf a.

Schlaugk, B. 21, 834). White powder (from hot
water). The K, Ag, and Cu salts are si. sol.

water.

Methyl-pyridine hexahydride dicarboxylic

,0H,—CIL,.CH,
acid CsH,oNO. i.e. NH<

1

\CMe(CO,H).CH.OOsH
[127°]. Cinclwleuponic acid. A product of the
oxidation of cinchonine by chromic acid mix-
ture (Skraup, M. 9, 786). Prisms (containing aq) j

V. e. sol. water, insol. alcohol and ether. AC2O
at 125° forms an amorphous acetyl derivative

CgH|jA.cN04. Distillation of the lead salt over

zinc-dust yields a small quantity of pyridine.

Salts.—PbA": powder, v. e. sol. water.

—

H2A"HC1. [194°]. Trimetrio crystals. [oT.-
•34-4° at 18-7°.

Nitrosamine 0,H,j(NO)NO,. [163°]. Tri-

metric crystals, si. sol. cold water, m. sol. alco-

hol. Warm cone. HClAq reproduces OgH„NO^
and nitrous acid.—BaA" (at 115°). Deliquescent
amorphous powder, in sol. alcohol.

In the preparation of cincholenponio acid •
base called cincholeupone C^H^NO, is also

formed. It yields cincholeuponic acid on oxida-
tion with chromic acid mixture, and cthyl-

pyridiue on distillation over red-hot zinc-dust.

It forms the salts {C,H„N0„)HC1 [200°],

B'^H^PtCl, 3iaq and B'HAuOl, [20'3°], an acetyl

bb2
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deriTative CgRijAcNO, [121°], and a nitrosamine
0^,.(NO)NO, [84^.

Uetbyl-pyridiue tricarbozyliR acid OpHjNO,

^ N<^(^"o:i^^(Ca:H|><^S- P26°i. Formed

by oxidhing N<g^^;^|^^gj>CH with KMnO,

{Weber, A. 241, 6). Spherical aggregates (con-
taining aq). At 150° it slowly gives off OOj,
yielding methyl-pyridine dicarboxylio acid
[245°-250°].—KH3A"',6aq: spherical aggre-
gates.—AgHjA'" 2aq : needles (from hot water),

Ilethyl^yridiue tricarboxylic acid

Methyl-earbo-

the oxidation of

(o7)-di-methyl-pyridine dicarboxylio acid by
KMnO, (Weber, A. 241, 25). Needles (contain-
ing aq) or prisms (containing 2aq). Less soluble
in water than the preceding acid. Turns yellow
at 205°, and completely decomposes at 260°.

FeSO, colours its solutions deep red. The cal-

cium salt yields (7)-methyl-pyridino on distilla-

tion.

Methyl-pyridine tricarboxylic acid

*^<0(CO,H)=Ch''^^>°'^^- ^»'co'»»« iricarb.

oxylic acid. [238°]. Formed by the oxidation
of flavenol (1 mpl.) with KMnO^ (9 mols.) (Fischer
a. Tiiuber, B. 17, 2926). Formed also by oxidis-

ing potassium tri-methyl-pyridine carboxylate
with aqueous KMnO, (Michael, A. 225, 140).
Slender needles (from- water). Does not com-
bine with acids. On further oxidation with
KMnO, it yields pyridine tetra-carboxylio acid

[227°]. FeSO,colours its solution brownish-red.

Salts.—BaA": amorphous pp.—AgjA".
Uethyl-pyridine tetracarboxylic acid

C.ANO. i.e. N<g^gg:g(0Og^0Me.

[199°]. Obtained by boiling potassium tri-

methyl-pyridine dicarboxylate with a solution,

of KMnO, (Hantzsch, A. 215, 57). Small prisms
(from water) ; t. e. sol. water, m. sol. alcohol, si.

sol. ether. Gives (7)-picoline on distillation with
lime. Its neutral salts crystallise with difBculty.

Keutral solutions give pps. with salts of Fb and
Ag, mercurous salts, and Ba(0Ac)2, but no pps.

with diluteBaClgOrwith salts ofMg,Zn,Mn,Ni,Co,
and Cu, and mercuric salts.

—

K^H.^M'^iaq : large

trimetrio tables, v. sol. hot water, with acid re-

action.—KH.jA'^2aq.—CajAi'4aq; ppd. by add-
ing NHj and CaClj.— Mg;,A»'6aq.

Sl-methyl-pyridinQ carboxylic acid

C;H,NOat.e. N<^^^=^^°°j^>CMe. Zutidim

carboxylic acid. Obtained by saponifying with
alcoholic potash its ether, which is formed by
adding acetic aldehyde (50 pts.) to a mixture
of aceto-aoetic ether (130 pts.) and aldehyde-
ammonia (61 pts.) ; the reaction, which sets in

at once, being completed by heating to 100°

(Michael, B. 18, 2020). Transparent prisms
(containing 2 aq) ; T. sol. water and alcohol.

Gives (a7)-lutidine on distillation with lime. On
oxidation with EMnO, it yields pyridine dicarb-

oxylic (carbocinchomeronic) acid.

Salts.—HA'HOl. [166°]. Large prisms or

thick tables. — (HA')jHjPt01,2aq. [216°].

Beddish-yellow prisms.

Mthyl tther UtA'. (246°uncor.). Yellowisl)

oil, not volatile with steam.—(EtAjjHjPlCl,
[191°]. Thin yellow pointed prisms ; t, sI. B(d.

water and strong alcohol.

Si-methyl-pyridine carboxylic acid

^'^CIGO HVO^^*^^®'
^

'
""^'^^ -picoUnie

acid. [153°]. Formed by oxidising t-tri-methyl-

pyridine with KMnO, (Altar, A. 237, 183).

Small crystals ; t. e. sol. water and alcohol,

m. sol. ether. Yields (o7)-di-methyl-pyridin6

on distillation with lime. Its metallic salts are

V. sol. water.—B'HCl aq : minute white needles,

V. e. sol. water. — B'sH^rtCl, 4EtOH. [221°].

Prisms.
Di-methyl-pyridine carboxylic acid

^"^CMe-C IGO Hl^^^" ^''
'
'"^"^2/^ - nicoUnin

acid. [160^]. Prepared by distilling the mono-
ethylio ether of di-methy!-pyridine dicarboxylio

acid N<^^^;^|c^»^|>CH (Weiss, B. 19, 1308).

Needles (containing ^aq) ; v. e. sol. water.

Oxidised by KMnO, to the corresponding pyr-

idine tricarboxylic acid.—AgA'.—HA'HCl : small

prisms.—(HA')jHjPt01|,2aq: orange needles.

Si-metbyl-pyridine carboxylic acid

jCH- -CMe^
N<C(^0,H):Cm:>CH. [151°]. Formed by

oxidising the parvoline obtained from propionio

aldehyde and NH, (Diirkopf a. Gottsch, B. 23,

687; 1110).-(HA')jHjPtCl„EtOH. V. sol. water,

si. sol. alcohol. Decomposes at 260°.

Di-methyl-pyridine carboxylic acid

CjHjMejN.COjl. Formed by saponifying, by
alcoholic potash, its ethyl ether, which is pro-

duced from acetoacetic ether (80 g.) by heating

with formic aldehyde (5 g.) and ZnOl, (30 g.) for

12 hours at 100^ (Canzoneria. Spica, 0.14,449).
Silky needles ; v. e. sol. water.—HA'HOlaq.
[220°]. Transparent rhombohedra (from

water).—(HAOjHjPtCl, : red crystals.

Ethyl ether EtA'. (200'^). Oil.

Si-methyl-pyridine dicarboxylic acid

C^.NO, i.e. N<°^^.-gj°°g>OMe. {ay).Di.

methyl-di-nicotinic acid. [258°]. Obtained by
heating (07)-di-methyl-pyridine tricarboxylic

acid at 175° (Weber, A. 241, 20). Formed also

by oxidation of the corresponding tetra-methyl-

pyridine (Durkopf a. Gottsch, B. 23, 1112).

Needles (containing 2 aq (W.) or anhydrous (D.

a. G.). Its solution is not coloured by FeSO,.

—

PbA" : gelatinous pp., becoming crystalline on
boDing.—I£jA"HCl aq : slender needles, decom-
posed by water.—(HjA")jH|^tCl, : orange tables,

melting above 300°.

Di-methyl-pyridine dicarboxylic acid

„^CMe CF
C(C0^):C(00jH).^°^® °'

N<srcoS)?"^>°^«- [2*^°i-

Formed by oxidising s-tri-methyl-pyridine carb-

oxylic acid in neutral solution with EMnO^
(Michael, A. 225, 137). Prisms (from watei).^
CaA".—MgA" 3aq.—(HjA"HCl)jPtCl, 6aq.

Di-methyl-pyridine dicarboxylic acid

^'^OMeiclcO.Hi^^^- ^^^^^^^iearboxyUe

acid. Formed by saponifying with alcoholis

potash its ether, which is produced by passing
qitrous acid gas ipto di-methyl-isopronvl-dicarh-
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oxylio ether in alcohol (Engelmann, A. 231, 60).
Its ethei is also one of the products of the action
of acetoacetic ether on hexamethylene tetramine
At 170° (Griess, B. 21, 2740). The same ether
appears to be formed by oxidising with nitrous
acid gas the product obtained by the action of

phenjl-acetic aldehyde on aceto-acetic ether and
ammonia (Jeaurenaud, B. 21, 1781). Slender
needles (containing ^aq). Melts alt a very high
temperature. Y. si. sol. cold water, alcohol, and
ether. KMnO^ oxidises it to pyridine tetra-

carboxylic acid. On distillation it yields 00,
and di-methyl-pyridine carboxylic acid. Distil-

lation oyer CaO yields {ao)-di-methyl-pyridine.

Salts.—BaA" 2 aq.—PbA"2aq : amorphous
pp. changing to stout prisms.—H2A"HC12aq:
prisms.

Mono-ethyl-ether EtHA". [131°]. Ob-
tained by decomposing^the di-ethyl ether (1 mol.)

with alcoholic KOH (Imol.) (Weiss, B. 19,

1308). Needles (from water). Its neutral solu-

tion is ppd. by salts of Ag, Hg, and Cu.

—

EtHA"HC12aq. [90°]. Needles (from water).

Diethyl ether Et^". [72°]. (302°). Long
white needles.—^EtjA."HAuCl, : . e. sol. alcohol.

Di-mcthfl-pyridine dicarbozylio ether di-

hydride C5H,NMej(C0^t),. [170°]. Formed
by heating acetoacetic ether (20 g.) with ZnCl,
(20 g.) and hexamethylene tetramine (4g.) at

100° (Griess a. Harrow, B. 21, 2740). Four-
sided plates or needles, almost inaol. water, si.

sol. ebld alcohol and ether, v. sol. chloroform.

By treatment with nitrous acid, or even by
solution in hot dilute HCI, it is oxidised to

CjHNMe.,(C02Et),.
Si-methyl-pyndine tricarboxylic acid

CE^O, i.e. N<gJ^^o':i^^P^5>OMe. Lu-

tidine tricarboxylic acid. Dimethylcwrbodini-
eotinic acid. [212°]. ,Formed by oxidation of

potassiumtri-methyl-pyridinedicarboxylatewith
KMnOf in a solution kept neutral by CO,
(Hantzsch, A. 215, 52; Weber, A. 241, 20).

Crystallises from water in hard crusts composed
of rhombohedra (containing 2aq). Split up by
heat into CO, and (a7)-di-methyl-pyridine di-

carboxylio acid. Yields (a7)-di-methyl-pyridine

on distillation with lime. Its neutral solutions

give no pps. with salts of Cn, Ag, or Pb, nor
with FeCl,, but with Eg(N0,)2 a pp. soluble iu

hot water.

Salts. — KHjA"'2aq. — BasA"',8(?)aq:
minute needles.—MgjA" j lOaq. —Ca3A"'j 8aq.

—

AgsA'".
Di-methyl-pyridine tricarboxylic acid

n<om:;c1K)>*'-°°'^- ^- •"' "* ""•

Formed by oxidising potassium styryl-di-methyl>

pyridine dicarboxylate with cold aqueous EMnO^
(Epstein, A. 231, 11). Crystallises from water

in prisms (containing aq) ; almost insol. water,

alcohol, ether, benzene, and chloroform. Turns
brown at abont 220° but decomposes without

melting. Gives (aa)-di-methyl-pyridine on dis-

tillation with lime. A solution of its ammonium
salt gives pps. with CaClj, CdSO^, Hgj(N0s)2,

AgNOj, SnClj, Pb(OAc)„ and Bi(N03)„ but not

with BaCl,, MgSO^, MnSO,, and alum, nor, in

the cold, with ZnSO^ or CuSO,. FeCl, gives a
reddish colour.

Salts.—HJI"'HC1: needles, decoTDpoeed by

water and by alcohol. — Pb,A"',6aq. —
Cu(NH,)A"' 4aq.—Ag,A"' 3aq.

Tri-methyl-pyridine carboxylic acid

C,H„NO,M. N<g^^S^l>CMe. ColUdim

carboxylic acid. [165°]. Obtained by saponl
fying with alcoholic potash its ethyl ether, which
is obtained by passing nitrous acid into its di-

hydride (Hantzsch, A. 215, 42) and by heating

the mono-ethyl ether of tri-methyl-pyridine di-

carboxyllo acid (Michael, A. 225, 131). Crystal-

lises from water in short needles or cubes (con-

taining 2aq). Melts at 110° when hydrated, or
155° when anhydrous. On oxidation with
KMnO, it yields di-methyl-pyridine dioarboxylio

acid, methyl-pyridine tricarboxylic acid, and
pyridine tetracarboxylic acid.

Salts. — KA.': needles (from alcohol).

—

CaA'jaq. — HATECl: needles or prisms.

—

(HA'),^.;PtCl„aq.

Ethyl ether 'KiK'. (256°). S.G. i^ 1-0315.

Liquid, v. sol. ether, alcohol, benzene, and
chloroform, insol. water, sol, dilute acids.

—

(EtA'j^ijPtCl.. [193°]. Prisms (from alcohol).

—EtA'Mel, [128°]. Needles, v. sol. water and
alcohol, insol. ether. With Ag^O it yields crys-

talline CioHipNOj 3aq, whence C,„H,jNO^Cl aq
(Hantzsch, B. 19, 35).

Tri-methyl-pyridine dihydride carboxylic
ether CjHjNMcj.CO^t. Formed by warming
C5HjNMe3(C0jEt)j with HGlAq (of 25 p.o.) at
100° (Hantzsch, A. 215, 40). Feebly basic oiL—
(HA')jE[jPtCla : minute needles.

Tri-methyl-pyridine dicarboxylic acid

0.oH„NO,».e.N<OMe.OjCO,H)^CMe.

Formed by saponifying with alcoholic potash its

ether, which is obtained by the action of nitrous

acid gas and alcohol upon its dihydride, which
is itself produced by the action of aldehyde-
ammonia on aceto-acetio ether (Hantzsch, A.
215, 26). Fluffy mass of needles (from hot
water), melting above 300°, v. si. sol. cold, y.

sol. hot, water, v. si. sol. alcohol and ether.

Oxidised by EMInOj to di-methyl-pyridine tri-

carboxylic acid, methyl-pyridine tetra-carboxyliq

acid, and pyridine pentacarboxylic acid. De-
composed by heat into CO, and tri-methyl-

pyridine carboxylic acid. Bromine acting on an
aqueous solution of the K salt yields di-bromo-
s-tri-methyl-pyridine. The salts which it forma
with alkalis and alkaline earths are very solu-

ble, crystallise badly, have an alkaline reaction,

and split up on heating into s-tri-methyl-pyr-

idine and carbonates. FeCl, gives an intense

red colour to a solution of the K salt.—E^A".^

—

CaA"aq : needles.— BaA"3aq.— MgA" 2aq.—
(CuA'%CuO llaq^— AgA". — HA"H01 2aq.—
(HjA"),H,PtClp

Di-methyl ether MsjA". [82°]. (286°).

Formed by oxidation of its dihydride by nitrons
acid (Hantzsch, B. 16, 1947). White needles,

V. sol. water.—Me2A"HCl 2aq : long glistening

prisms melting, when anhydrous, at 142°.

—

(MejA'OjHjPtClB. [200°]. Orange spangles.—
MejA"HAuC]4. [105°]. Slender light-yeUow
needles.— »Me2A"HK0,. [140°]. Prisms.

Mono-ethyl ether EtHA"2aq. Formed
from the neutral ether by boiling with the cal-

culated quantity of potash dissolved in alcohol.
Needles iu radial groups (from alcoiiol), v. sol,
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water, v. b1. boI. ether. Melts, when anhydrous,

at 157°. — HEtA"HCl. [178°]. Cubes. —
(EtHA")2H2PtCl8 2aq: prisms (from cold water).

Melts, when anhydrous, at219^.-BaEtA"j3aq.
— BaEtjA"2 aq. — CaEtjA"; 3aq : needles. —
CaEt;A",. — CdEt2A"j 4aq. — ZnEt2A"2 5aq.

—

AgHEt^", aq : monoclinic prisms.

Di-ethyl ether Et^A". (308°-310°).

S.G. 1* 1-087. Formed from its dihydride

{v. infra) by treatment with HNO3 or, better, by
alcohol and nitrous acid gas (Hantzscb, A.
215, 21). Bright-yellow viscid oil with faint

odour and burning taste. Not volatile with
steam. It has no action on litmus. It does not
ppt. metallic salts. With HgClj it gives, only
after a time, silky needles of a double compound.
It dissolves in dilute acids.—EtjA"HCl: very
hygroscopic. — (EtjA")2H.^tClj : rose-coloured
tables. [184°].—Et^"HN03 : needles. [92°].

Et2A"ni. [170°-173°]. Dark plates, which
dissolve with rotation in cold water.—EtjA'^Ij:
violet pyramids.

Methylo-iodide of the diethyl ether
EtjA"MeI. [140°]. Formed by heating the
ether with Mel and MeOH at 120°. Crystalline

mass, more soluble in water or alcohol than
EtjA"!!!. It is ppd. unaltered from its aqueous
Eolation by NaOH. Its aqueous solution is acid
to litmus. It is not affected by fuming HCl at
150° or by alcoholic NH, at 150°. Concentrated
aqueous KOH forms methyl-di-carbo-
cullidylium dehydride CnHuNO^. This
substance crystallises in needles, [92°], v. e. sol.

alcohol, v. si. sol. cold water, and distils with-
out decomposition at a temperature far above
3(i0°. It has neither acid nor basic properties.

When heated with HjSO, at 150°-180° it yields

CO,, HOAo, and methyl-pseudo-lutidostyril

C|jH„NO. When • methyl-dicarbo-ooUidylium

dehydride ' is heated in a current of HCl it loses

CO, and forms methyl-oarbo-ooUidylinm
dehydride CigH^KO,. This ia also an indif-

ferent body ; it crystallises in needles [103°], v.

sol. water, and boils above 340°. On heating

with H2SO4 it evolves acetic acid and gives

methyl-pseudo-lutidostyril (Hantzsch, B. 17,

1022).

Methylo-chloride of the diethyl ether
Et2A"MeCl. Formed by treating Et^"MeI with
AqCl (Hantzsch, B. 17, 1019). Crystals. Yields

' (Et2A")2Me.,PtCl|, which crystallises in thick

yellow prisma.
Tri-methyl-pyridine dihydride dicarbozylic

acid C„H„NO,t.e. NH<g^^;^|^ggj>CHMe.

Methyl ether Me^". [15G°]. Formed
by the action of methyl acetoacetate on alde-

hyde-ammonia (Hantzsch, B. 16, 194G). When
heated with HCl it exchanges CO^Me for H and
yields the methyl ether of the monocarboxylic
acid. On oxidation with nitrous acid it gives

C,Me3(C0jMe)jN.
Di-ethyl ether EtjA". [131°]. Formed

by heating aceto-acetic ether (52 g.) with alde-

hyde-ammonid, (13'5 g.) (Hantzsch, A. 215, 8).

Properties.—Compact colourless tables with

many facets (from alcohol), with bright-blue

fluorescence. V. si. sol. boiling water, si. sol.

cold alcohol, ether and CS,, m. sol. benzene,

V. sol. boiling alcohol, v. e. Bol. chloroform.

Boils above 315° with decomposition.

Reactions.—1. Boiling cone. KOHAq has no

action.— 2. Alcoholic NH, at 150° has no action.

3. Alcoholic potash slowly decomposes it, form-

ing NHj and KjCO,.—4. Boiling dilute acids do
not dissolve it ; it forms no platinochloride.—

5. Cone. H^SOj dissolves it, but on pouring into

water it is reppd. unchanged.—6. Warm cone.

HCl- completely destroys it, forming COj, EtCl,
NHj, aldehyde, and acetone.—7. HCl passed
into an ethereal solution removes the H,
(Hantzsch, A. 215, 37), and forms other pro-

ducts.—8. Aqueous HCl (25 p.c.) at 100°

forms hydro- tri-methyl-pyridine mono-carb-
oxylio ether.—9. Dilute HCl at 130° forms ethyl
chloride, CO.^, and tri-methyl-pyridine dihydride.

Another product is an oil composed of a ketone

CjHijO (208°-209^), V.D. 4-20, which combines
with NaHSO,, and with bromine, and with
hydroxylamine yields crystals [70°].—10. Ni-
trous acid removes Hj, leaving tri-methyl-pyr-

idine dicarboxylic ether.—11. Bromine dissolved

in CSj forms a dibromide of di-bromo-tri-

methyl-pyridine dihydride carboxylic ether

NCsH,Br2(C0jEt)2HjfBrj [88°]. This is extremely
soluble in boiling alcohol, and crystallises as

yellow twin-crystals. Fuming HNO, converts

it into the di-bromide of di-bromo-tri-methyl-

pyridinedi-carboxylic ether [102°].

—

li. Chloride
forms the di-chloride of penta-chloro-tri-methyl-

pyridine dicarboxylio ether, crystallising as
woolly needles [150^.

letra-methyl-pyridine dihydride carboxylic

ether CuHjjNO, i.e.

NMe<C^:;gig83>CHMe. [86°]. Formed

by the action of paraldehyde and HjSO, on
methyl-amido-oxy-butyric ether (Kuokert, B. 18,

620) ; and, in small quantity, by the action of

methylamine on a mixture of acetoacetic ether

and aldehyde (Hantzsch, B. 18, 2580). Crys-

tals, with blue fluorescence.

HEIHYL-FYBIOINE-HYDBIDES v. Meibyi,-

DI- METHYL -DIPYBIDYL C.^H.^N, i.6.

NCsHaMe-CsHaMeN. Dvpicol/yl. [84°].- (295°-

298°). Obtained by treating (a)-picoline with
sodium at 80°-90°, exposing the product to air,

and fractionally distilling (Ahrens, B. 21, 2930;
Heuser, J.^pr. [2] 42, 430). Very deliquescent

yellowish needles. With water it forms a com-
pound (containing 4aq) melting at 38°. When
oxidised by potassium permanganate it yields

NCjH3Me.CiHjN.C0,H [193°], which on heating
by itself or with HOAo yields methyl-dipyridyl
[94°].—B"H,Cl2. Hygroscopic plates (from al-

cohol). Picrate B' 2C,Hj(NOj)30H. [240°].—
B"H3Cl26HgClj. [220°]. — B"KjPtCl, : smaU
plates ; v. si. sol. water, v. sol. HClAq. Dis-
colours at 235°, but only partially decomposed
at 275°.— B"2HAuCl, : nodules (from cono.
HClAq) decomposes at 200° (A.) ; [210°] (H.).—
The tin double salt melts at 180°.

Di-methyl-dipyridyl dodecahydride C,^2,N,
i.e. MeNC5H,.CjH,NMe. Di-methyl-dypvperxd/yl.
(230°-235°). Formed, together with tri-methyl-
dipyridyl dodecahydride, by treating the product
of the action of Mel upon dipyridyl dodeca-
hydride (dipiperidyl) with Ag.,0 (Liebrecht, B.
19, 2595). Liquid, misoible with water, but sepa-
rating on addition of NaOfl- B"HsCli(HgCl5,:
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lloooulent pp., sol. hot water.—B"H»PtClj : small
dark-red crystals.

Tri-methyl-dipyridyl dodecahydride 0,jHjaNj
<.«. NMe.0jH„.05H,Me.NMe. (205°- 212°).

Formed as above. YeUowisli oil ; insol. water.

—

B"HjPtCl,: yellowish-red crystals; v. e. sol.

water.

TKI-METHYL-PTRIDYLENE SIHYDBIDE
DI-METHYL DIKETOHE C,jH„NO, i.e.

jj^CMe.OH(CO.CH,)v^„„ ,.,.^, ,„.„
"^CHMe.0(00.CH3)^^™^- L^oo J- ('oo

in vacuo). Formed by heating methylene di-

methyl diketoue (2 mols.) with aldehyde^
ammonia (1 mol.) on the water-bath (Combes,
Bl. [2] 51, 15). Hexagonal prisms (from alcohol);

insol. water.

METflYL-PYRIDYL-ACETYIEWE TETEA-
HYDHIDE OsHjNMe.CiCH. Formed by boiling

the hydrobromide of anhydro-ecgonine dibromide
with aqueous KjCOj (Eiohengriin a. Einhorn, B.
23,2879). Oil.—B'HA.uClj. [179°].

BI-METHYL-DI-PYBIDYL-PKOPAITE DO-
DECAHYDEIDE 0,^^l!!^ i.e.

{Gs^,'SUe.CB.^).fiB.^.Meth.ylo^iodideB"MeJ^.
Obtained by heating (OjH^N.CHJjjCHj with Mel
(Ladenburg,£.21,3102). White non-hygroscopio
crystals; v. sol. hot water. The aurochloride
B"(HAuCl<)2 [171°] obtained from the methylo-
iodide ; crystallises from water in needles.

{Py. 1:5) - DI - METHYI -PYEIDYL - (Py. 3)-

QUINOIINE CijH^Nj i.e.

yCmCB.
CiTS'BJ^e~CM,( I . Lutidyl • gimioUne.

\N:CH
[109°]. Colourless glistening crystals. Formed
by heating TO-amido-phenyl-di-methyl-pyridine
C4NH2(CH3)2.C5H,.NH2 with glycerine, nitro-

benzene.andHjSOj. The chloride and nitrate
form white needles ; the platino-chloride
small orange needles; the auro-ohloride
long golden-yellow needles [216°] (Lepetit, B. 20,

2399; ff. 17,473).
METHYL - PYROCATECHIN 0,H,Oj i.e.

OsH3Me(OH)j [1:3:4]. Formed by heating
creosol CsH3Me(0Me)(0H:) [1:3:4] with HIAq
(H. Maier, G. N. 10, 269). Formed also by the
dry distillation of di-oxy-toluio

(
(o)-homo-

protocatechuic) acid (Tiemann a. Nagai, B. 10,

210), and from CjH,Me(NO,)(OH) [1:3:4] by dis-

placement of NOj by OH (Nevile a. Winther, B,
15, 2983). Liquid, which may be distilled ; v. e.

sol. water, alcohol, and ether. Beduces Fehling's

solution and ammoniacal AgNO, in the cold.

FeCl, gives a green colouration, turned reddish-

violet by ammonia.
Mono-methyl ether C8HjMe(0H)(0Me)

[1:3:4]. Isooreosol. (o. 186°). Prepared from
C„H;iMe(NH2)(0Me) [1:3:4] by the diazo- reaction

(Limpach, B. 22, 350). Yellow liquid; t. sol.

alcohol and ether, si. sol. water. Volatile with

Mono-methyl ether CeH3Me(0Me)(0H)
[1:3:4] v. Cbbosoii,

Isomerides v. Methyl ethers of Ptbooatechin.
lEIBA-MEIHYI-PYBOCOLL Oiflu^JOti.e.

N04HMej<;^3>04HMejN. [272-5<>]. Formed,

together with (oflQ-di-methyl-pyrrole, by heating

{o;8')-di-methyl-pyrrole-(o';8)-dioarboxylio anhy-

dride at 360° (Magnanini, B. 21, 2877 ; 22, 2502).

Xrimetric yellow needles (by sublimation) ; insol.

water, v. sol. chloroform. Its molecular weight

was determined by Baoult's method. Boiling

alcoholic KOH gives

N0,H,Me,.CO.N04HMejCO2K.
METHYX - PYEOGAX.LOL CjH.O, t.e.

0,Hj(CH3)(0H),. [129']. Prepared by heating

the dimethyl ether with HCl to 150°- Sublimes

in small needles. 81. sol. benzene.

Dimeth-yl ether 08H2(0H3)(0H)(0Me)j,
[36°]. (265°). Crystalline. Occurs together with
the dimethyl ether of pyrogallol in beech-wood
tar-oil, from which it can be isolated by means
of its benzoyl compound [118°] (Hofmann,
B. 12, 1371). With bromine it yields

C3Br.,(CH3)(OH)(OMe)2 [126°]. If a mixture oi

the sodium salts of the dimethyl ethers of pyro-

gallol and methyl-pyrogallol is oxidised by heat-

ing in the air or with C2Clg eupittonio acid (pit-

takal) is formed.
METHYL-PYEOMTICIG ACID O^fla »•«•

OjHjMeO.COaH. [108°]. Formed by the oxida-

tion of methyl-furfuraldehyde (Hill, B. 22, 608)

and by the action of cone. EOHAq upon that

aldehyde (Bieler a.ToUens, A. 258, 125). Needles;

more soluble than pyromucio acid in water, benz-

ene, and chloroform. With isalln and JEI^SO,

it gives a deep-green colour on warming. Fed,
gives a brown pp.

Reaction.—Bromine (2 mols.) added to its

aqueous solution gives off COj and forms an acid

OsHjOj (?acetylacrylio), which crystallises in

broad flat needles [123°], S. 6-7 (in the cold).

This acid is v. sol. alcohol, ether, and hot water

;

it forms an addition-product [108°] with bromine,

a silver salt AgC5H503, crystallising in slender

needles, and a phenyl-hydrazide [157°] ap-

parently identical with that of aoetyl-aorylio

acid (Hill a. Hendrixson, B. 23, 452 ; cf. Bender,

B. 21, 2494 ; Decker, B. 21, 2937).
Salt.—AgCjHsOa : slender needles (from

hot water) ; si. sol. hot water.

DI-METHYL-PYEOKE v. Anhydride of Di-
METHYIENE M-METHYI. DIKETONE.

Si-methyl-pyrone carbozylic acid v. Be-
HYDBACEIIC ACID.

Di-metliyl-pyrone dicarboxylic acid v. An-
hydride of Dl-METHYLENE DI-METHYL TEIKETOKB.

v-METHYL-PYEEOLE CsH,N i.e.

NMe<p2-0H^ • Methyl-pyrroUne. (113").

(B.)
;
(114° i.V.) (C. a. D.). S.G. is -9203 (B.).

Formed by the dry distillation of methylamine
mucate (0. A. Bell, B. 10, 1866). Formed also

by treating potassium pyrrole with Mel
(Ciamician a. Deiinstedt, B. 17, 2951), Liquid.

Eesolved by heating with KOH into pyrrole and
MeOH. When p-methyl-pyrrole (3 g.) is heated
with MeOH (5 g.), Mel (7 g.), and KjCOj (3 g.)

for 10 hours at 140° there is formed a tri-methyl-

pyrrol (160°-165°) and penta-methyl-pyridina
dihydride O^MejNMe (Ciamician a. Anderlini,

B. 22, 656). Methyl-pyraole acts on alloxan in

warm aqueous solution forming CgHgNjO^ i.e.

NHj.C0.NH.C0.C0.C0.04HsNMe, which crystal-

lises in white plates ; sol. hot water, el. sol. alco-

hol and cold water (Ciamician a. Silber, B. 19,

1710).
p- Methyl -pyrrole dihydride CjHsNMe,

Methyl-ffyrroKne. (80°). Formed by reduction
of p-methyl-pyrrole with zino-dust and HOAo
(Ciamician a. Magnaghi, B, 18, 725). Colour-
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less, strongly alkaline liquid, miscible with water.

Tertiary base. Its hydrochloride forms colour-

less crystals.—B'jHjPtClj : trimetric crystals, v.

e. sol. water (Le Valle, G. 15, 490).

Methylo-iodide Oi'H.^'Sile^. [286°]. Ob-
tained by the action of Mel on the above or on
pyrrole dihydride (Ciamician, B. 16, 1541 ; O.
16, 492). Pearly plates. Yields the platino-

ehloride (ajH^NMejC^jPtOlj Eaq.
Methyl-pyrrole tetrahydride GjH„N t.e.

NMe<;^2';oH!>' ^ethyl-pyrrolidine. (82°).

Formed by heating the dihydride with fuming
HIAq and amorphous phospliorus at 250° (Cia-

mician a. Maguaghi, 0, 15, 493). Liquid, mis-
cible with water.

Methylo-iodide CtHgNMe^L Formed by
the action of Mel on methyl-pyrrole tetrahydride
or on pyrrole tetrahydride. Deliquescent
needles, v. e. sol. alcohol, insol. ether and
NaOHAq. AgjO yields O^HjNMejOH, which is

decomposed by distillation into MeOH and
O^HgNMe. Distillation of the iodide with solid

KOH yields C,H,MeNMe [89°-92°].

(a).Methyl.pyrrole OsH,N i.e. CjHjMe.NH.
(a).n<nnopyrrole. (148°). Occurs, together with
"the (;3)-isomeride, in bone-oil. The fraction

140°-150° is boiled with KOH, and the potassium
derivatives that separate are washed with ether,

decomposed by water, and fractionally distilled

(Ciamician, Dennstedt, a. Zimmermann, B. 19,

173,2200; 22, 1918 ; Weidela. Ciamician, 5. 13,

77). The isomerides may also be separated by
conversion into their carboxylic acids, separation

of these by means of their lead salts, and dry
distillation of their calcium salts (Ciamician, B,
14, 1053).

PropertAea,—Liquid, smelling likechloroform.

Turns brown in air. Eesinified by HCl, but
more slowly than pyrrole ; gives a white pp. with
HgCLj. Forms apotassium compound CjHjMeNK,
which combines with CO, at 200°, forming
(o).methyl-pyrrole carboxylic acid. The potas-

sium compound reacts with chloroform, yielding

chloro-methyl-pyridine. Potash-fusion yields

pyrrole (o)-carboxylio acid. Oxidising agents

form HOAc, ammonia, and.COj. HCl passed
into its ethereal solution ppts. di-methyl-di-

pyrrole hydrochloride (C5H,N)2HC1, whence cold

dilute H2S04 forms di-methyl-indole (c. 275°),

of which the picrate melts at 156° (Dennstedt,

B. 21, 3439). On heating with phthalic anhy-
dride and HOAc at 240° there is formed a yellow

compound CisHnNOj [157°], which appears to be
the anhydride of an acid, which may be obtained

from it by boiling with dilute KOHAq, acidifying,

and extracting with ether. This acid forms co-

lourless crystals, and melts at 170°-172° (Cia-

mician a. Zimmermann, B. 19, 2203).
(fl)-Methyl-pyrrole O^HjMeNH. (143°). Oc-

curs in bone-oil (v. supra). Liquid. Besembles
the (a)-isomeride in its reactions. Potash-fusion
yields pyrrole (0)-carboxylio acid. C02acting on
its potassiumcompound forms (;3)-methyl-pyrrole

carboxylic acid. HCl passed into its ethereal

solution forms the hydrochloride of (j3)-dimethyl-

dipyrrole(05H,N)2HCl; and when dilute H^SO,
is allowed to act for24 hours on this hydrochloride
there is formed a di-methyl-indole of which the
picrate melts at 149° (Dennstedt, B. 21, 3439).

On heating (;S)-methyl-pyrrole (5 g.) dissolved in

HOAc (3 -vols.; with phthalic anhydride (10 g.)

for 5 houis at 200° there is formed a compound
C„HsNO, [215°], which may be purified by crys-

tallisation from alcohol and sublimation, and
obtained as lemon-yellow needles, insol. water
(Ciamician a. Dennstedt, B. 17, 2957 ; 19, 2201).

Dilute KOH converts the compound OuHgNO,
into an acid C^HnNOj, which forms colourless

crystals (from ether), and melts at 159°.

Acetyl derivative of methyl - pyrrole

C^HjMeNAc. (197°). Formed, together with
methyl-pyrryl methyl ketone, by boiling methyl-
pyrrole with NaOAc and Ac^O (Ciamician a. Sil-

ber, B. 19, 1409). Liquid. Volatile with steam,

almost insol. water. Easily saponified by alkalis.

Methyl-pyrrole-tetra-hydride CgH„N i.e.

CHj.CHM&;
I

^NH. Methyl-pyrrolidme. (97° at

CHj.CHj /
737 mm. i.V.). Formed by reduction of oxy-

methyl-pyrrole-di-hydride (from -y-amido-valerio

acid) in boihug amyl-alcoholwith metallic sodium
(Tafel, B. 20, 250). Colourless mobile liquid.

Very volatile at the ordinarytemperature. Boiling

Mel and MeOH form crystalline OsHioMeNMel.
Salts (Tafel a. Neugebauer, B. 22, 1865).—

B'HCl. [210°-220°]. Colourless prisms.—
B'jHjPtClj aq : golden needles (from hot water).

—BCe^AuCl,. [140°-144°]. Golden crystals, V.

sol. water and alcohol.—B'^HjCjO,. [165°-168°].

Small needles.

Nitrosamine C5H,o(NO)N. Yellow oil.

Methyl-pyrrole tetrahydride

^^<Oh!cH^°>- (^°*°)- S.G.S-8654. This

base is formed by the dry distillation of the

hydrochloride of methyl-tetramethylene-diamine
NHj.CHi.CHj.CHMe.CHj.NHj (Oldaoh, B. 20,

1657). Li quid,'fuming in the air, and smelling

like piperidine.

Salts.—Hydrochloride: very deliques-

cent.—B'jHjPtCls. [194°]. Long prisms.-
B'HAuCl,. [170°]. Minute tables, v. sol. water.

B',HI(Bil3)j.—B'C.Hj(NOj),OH. [105°].

Nitrosamine OjH,„(NO)N. (224°).

Di-niethyl-pyrroleC„H,Ni.e.HN<^J^^:^^>

(165°). Occurs in bone-oil (Weidel a. Ciamician,

B. 13, 78).

Formation.—1. By the action of alcoholic

potash at 150°-160° on its dicarboxylic ether,

which is formed by reduction of a mixture of

acetoacetic and isonitroso-acetoacetic etherswith
zinc-dust and acetic acid (Knorr, B. 17, 1638).

—

2. By heating its mono- (or di-) carboxylic acid,

obtained from di-acetyl-succinic ether (Knorr, B.
18, 1565).—3. By heating acetonyl-acetone

CH3.CO.CHj.CHj.-CO.CH3 with a slight excess of

alcoholic NH, for an hour at 150° (Paal, B. 18,

2254).

Properties.—Colourlessliquid with unpleasant
odour, almost insol. water, v. e. sol. alcohol and
ether. Very volatile with steam. Gives a white
pp. with HgOlj. Slowly resinified by HCl. Its

vapour colours pine-wood moistened with HCl
red. Bromine-water gives a white pp. FeCl,
gives a brownish-red colouration. HjSOj added
to its acetic acid solution mixed with phenan-
thraquinone gives a deep-brownish red colour.

H2SO4 and isatin give a green colour, changing
on warming to brownish-red. Phenyl glyoxylia
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acid and sulphario acid alao give a brownish-red
colour. Hydroxylamine acting on its alcoholic

solution forms the di-oxim of acetonyl-acetone
CH,.C(NOH).CHj.CHj.O(NOH).CHj [ISC-S"]

(Ciamician a. Zanetti, B. 22, 3177).
Acetyl derivative G^H^MeNAc. Liquid,

not solidified at — 20°; y. si. sol. water. Saponified

by potash. Does not reduce AgNOj in very dilute

ammoniaoal alcoholic solution.

Si-methyl-pyrrole tetrahydride GgHuN i.e.

NH<cSg^. (107° i.V.). Formed by

distilling the hydrochloride of hexylene-diamine
KH,.CHMe.CHj.CHj.CHMe.NH, obtained by re-

ducing the phenyl-hydrazide of acetonyl-acet-

one (Tafel, B. 22, 1854 ; Tafel a. Neugebauer,
B. 23, 1547). Colourless oil, smelling like pi-

peridine, miscible with water, alcohol, and ether.

Its hydrochloride crystallises in needles

[188°-190°].—B'jHjCjOi: small needles (from

alcohol).—B'jHjPtCl,, : golden prisms.

mtrosamine 0<HjMe2N.N0. (135° at 60
nun.). Yellow oil, lighter than water; si. sol.

cold water, v. sol. ether and alcohol. Gone. H^SO,
dissolves it without becoming coloured, but on
wanning the liquid becomes yellow and gives ofE

gas. The nitrosamine may be reduced to an oily

hydrazine, which on oxidation with HgO yields

the tetrazone CijHj^Nj [43°].

Li-methyl-pyrrole C^HaN Le.

distilling its carbozylic acid (Knorr, A. 236, 326).

Liquid, with blue fluorescence and characteristic

sweet odour, si. sol. water, v. sol. alcohol, ether,

and benzene. Its aqueous solution becomes red

on warming with FeCl,.

Di-methyl-pyrrole tetrahydride

0,H,Me.NMe. (89°-92°). Formed by distU-

ling the methylo-iodide of methyl-pyrrole tetra-

hydride with £0H (Ciamician a. Magnaghi, O.

15, 485). Liquid, miscible with water. Its

hydrochloride is deliquescent.

Methylo-iodide C^HjMeNMe^I. Small
needles (&om alcohol); t. e. sol. water. Fpd.
from its aqueous solution by addition of EOH.
On distillation with EOH it yields trimethyl-

amine and butinene C^^
Tri-methyl-pyrrole C,H„N. (180^-195°).

Occurs in bone-oil (fraction 180°-205°) ; from
which it is isolated by conversion into the potas-

sium compound (Ciamician a. Dennstedt, B. 14,

1340). Colourless oil. Sol. acids, si. sol. water.

Turns brown in air. Its vapour turns pine-wood
moistened by HCl red. Eeduoes PtCl,. Gives

a white pp. with HgClj. Potassium acts on it

very slowly with production of the solid com-
pound C,H,„NK. Cone. HClAq at 120° forms
ammonia and a di-methyl-pyridine dihydride

C,H„N.
Tri-methyl-pyrrole C,H„N. (150°-165°).

Prepared by heating methyl-pyrrole (3 g.) dis-

Bolved in MeOH (5 g.) with Mel (7 g.) and KjCO,
(3g.) for 10 hours at 140°. The product is

acidified and distilled with steam (Ciamician a.

Anderiini, B. 22, 656).

Tri-methyl-pyrrole C,H„N i.e.

.CMe:CH
NMeC

I
(173° cor.). Formed by heat-

>CMe:CH
ins its dicarbozylic acid at 260° (Enorr, A. 236,

304). Liquid, volatile with steam ; v. sol. alco-

hol and ether. Boiling aqueous FeClj gives an
intense red colour.

Tri-methyl-pyrrole tetra-hydride C,H,5N t.e.

.CHMe.CHj
NMe^

I
. (116°) at 750 mm. Forniod

\CHMo.CH»

by the action of Mel on
„„^CHMe.CH,s.
^^\CHMe.CHj^

(Tafel a. Neugebauer, B. 23, 1549). Liquid, sL
sol. water.—B'HCl : glittering white prisms.

—

B'jH^PtClj: yellow oil, si. sol. alcohol.

Methylo-iodide B'MeL [256°]. Colour-

less prisms, v. sol. water, si. sol. warm alcohol.

A tri-methyl-pyrrole tetrahydride
^CHj.CHMe

NH^
I

appears to be formed by dis-

\CMej.CH2
tilling oxy-tri-methyl-pyrrole dihydride with
zinc-dust (Weil, A. 232, 213).

METHYL-FYBSOIE-SISAZO- COMfOTTNDS
V. DiS-AZO- COMPOUNDS.

(a)-METHYL-PYEEOLE CAKBOXYLIO ACID
CjHjN Ojt.e. CiHsMeN.COiiH. (a)-Somo-pyrroline
carboxyUe acid. CarbohomqpyrroUo acid.

[169*5°]. When crude potassium methyl-pyrrole
is heatedin a currentofCOjatl90°there is formed
a mixture of the potassium salts of (a)- and (0)-

methyl-pyrrole carboxylic acids. These acids

may be separated by lead acetate, which ppta.

the {$)• acid only (Ciamician, 0. 11, 230 ; B. 14,

1056). Colourless scales, sol. water. Yields
(a)-methyl-pyrrole on distillation with lime.

(;8)-Methyl-pyrrole carboxylic acid C,H,NOj
t.e. CjHsMeN.COjH. [142-4=]. Obtained as above,
forms a minutely crystalline mass. Its Ca salt

yields (;3)-methyl-pyrrole on distillation with
lime.

Kethyl-pyrrole carboxylic acid CeH^NO^ i.e.

CsHaMeN.COjH. [135°]. Formed by heating
its methylamide'with alcoholic potash at 120°

(Chichester A. Bell, B. 10, 1861 ; 11, 1810).

Metkylamide C5H3MeN.CO.NHMe. [90°].

Formed, together with methyl-pyrrole, by heat-
ing methylamine mucate in a paraffin bath
(Bell). Scales or prisms; sol. water, volatile

with steam,
Di-methyl-pyrrole carboxylic acid C,H,NO,

t.«.NH<gM™^H^>. [137°]. Formed by

the prolonged action of boiUng aqueous KOH on
tetra-methyl-pyrroyl-pyrrole ca|hoxylic acid or
on tetramethylpyrocoll, which is itself obtained
by heating di-methyl-pyrrole dioarboxylic acid
(Magnanini, JB. 22, 38 ; Bend. Accad. Line. [4]

4, 476). Crystals, v. si. sol. cold water, dissolves
in warm water with partial decomposition into
CO2 and di-methyl-pyrrole. Decomposes on
fusion. BoUing kefi converts it into tetra-

methyl-pyrocoU and di-methyl-pyrryl methyl
ketone. A solution of its ammonium salt gives
with lead acetate a white pp., sol. excess, with
cupric acetate a green crystalline pp., and with
Fed, a dark-red pulverulent pp.

Di-methyl'pyr.role carboxyl deriva-
tive C„H,jNjO, i.e.

CH.CMe. ^CMe^=CMei
II

^O.CO.N<
I

. Tetra.
CMe.NH/ \0(COjn}:CH
imthyl-ipyrroyl-pyrrole carboxylic acid. Formed
by boiling tetra-methyl-pyrocoU with alcoholic
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potash, diluting with water, and ppg. with acetic

acid (Magnanini, B. 22, 35 ; Bend. Accad. Line.

[4] 4, 468). At 145° it gives off COj and leaves

a residue which may be crystallised from alcohol.

Boiling aqueous potash forms di-methyl-pyrrole

carboxylio acid. On warming solutions of the
salts a pp. of tetra-methyl-pyrocoll is formed.
The lead and silver salts are white pps., the
ferric salt a red pp., and the ouprio salt a
green pp.—BaA'j. Tables.

Methyl ether MeA'. [163°]. Formed
from the silver salt and Mel. MonooHnic tables

;

a:bvi = -701:1: -443 ; ;3 = 80° 59'. Insol. water, b1.

sol. benzene, v. sol. GHCl,. Yields MeOH and
tetramethylpyrocoll on fusion.

Di-metliyl-pyrrolecarboxylicacidC,H9N02i.e.

NH<g^^f'f°J^)>. [183°]. Obtained from

its ether, which is produced by heating the
mono-ethyl ether of di-methyl-pyrrole dioarb-

oxylic acid ^^<^\l^^^^^> (Knorr, A.

236, 325). Crystalline flooouli. Split up on
melting into CO, and di-methyl-pyrrole. Boiling

AOjO forms di-methyl-pyrryl methyl ketone
CHj.CO.CjHjNMej [122°].

Ethyl ether EtA'. [76°]. (291° cor.).

Crystalline mass, v. sol. alcohol and ether.

Anilide C^HjMe^N.CONHPh. [80°]. Formed
by heating the mono-anilide of di-methyl-pyrrole

dicarboxylic acid.

Si-methylTpyTrolecarbozyllcacidCjHgNOji.e.

,CMe:CH
NH^

I

. Obtained by saponifying
\CMe:C.C02H

with aqueous NaOH its ether, which is formed
by heating the mono-ethyl ether of di-methyl-

/0Me:0.00jH
pyrrole dicarboxylic acid NH<^ I

\CMe:O.COjEt
(Knorr, B. 18, 1564). Slender needles. Split

up at 210-213° into COj and the corresponding
di-methyl-pyrrole.

Salts.—PbA'j: microerystalline pp.—AgA':
white pp.

Ethyl ether EtA'. [118°]. (290° at
731 mm.). Formed as above, and also by slowly
adding cone. NHjAq to a mixture of molecular
proportions of chloro-aoetone and acetoacetic

ether. Flat prisms, volatile with steam. Sol.

alcohol and ether, insol. water.

Di-methyl-pyrrole dicarboxylic acid CgHjNO^

t.e. «^<vc(C02H):CMe/-
Preparation.—^NaNO^ (2 pts.) in cone, aqueous

solution is added to acetoacetic ether (7 pts.)

dissolved in HOAc. Zinc-dust (25 pts.) is added
to the well-cooled product. On adding water the
di-ethyl ether is deposited in needles, and this is

saponified by boiling NaOHAq (Knorr, A. 236,
317 ; B. 17, 1638).

Properties.—Crystalline flakes, v. sol. water
and alcohol, less sol. ether. Eapidly turns red
in air. Decomposes completely at 260° into COj
and di-methyl-pyrrole, without melting. It

reduces boiling ammoniaoal AgNO^. It forms
normal and acid salts which are mostly amor-
phous.

Mono-ethyl ether HEtA"t.«.

NH<C('coSMe^> [202°]. Formed by

boiling the di-ethyl ether with alcoholio potash.

Needles (from alcohol), si. sol. cold alcohol,

insol. water. Split up on fusion into CO2 and
di-methyl-pyrrole carboxylic ether. Its lead and
silver salts are white amorphous pps. When
heated with Ao.O in a sealed tube at 200° it

it yields NH<—-jif-^:^ [143°]. and

this ether gives on saponification a crystalline

acid [150°-158°], which on dry distillation is

split up into COj and di-methyl-pyrryl methyl
ketone [123°] (Magnanini, B. 21, 2865).

Di-ethyl etfcerCijH.^NO.orBtjA". [135°].

Formed as above. White matted needles, insol,

water, acids, and alkalis, sol. alcohol and ether.

Split up by heat into CO2 and di-methyl -pyrrole-

Alcoholic potash forms a pp. of C,jH,„KNOj.
Mono-anilide CuHhNjO, i.e.

«H<KA):cZ''^> ^°^^ "^ "-""«

its ethyl ether {v. infra) with alcoholic potash.

Slender needles which soften at 180° and de-

compose at 198° into 00^ and the anilide of di-

methyl-pyrrole carboxylic acid. Boiling dilute

H2SO4 decomposes it in the same way.
Ethyl ether of the mono-anilide

C^H^NjOjEt. [216°]. Formed by the action of

zinc-dust on a mixture of equivalent quantities

of acetoacetic anilide and nitroso-acetoacetic

ether dissolved in HOAc (Knorr, A. 236, 327).

Crystals, sol. hot alcohol and HOAc. Yields di-

methyl-pyrrole on warming with oonc. EjSO,.
Ethyl ether of the isomeric mono-

anilide C,,H„N203Et i.e.

™<gJ^^6^<^?L?^Me> fl80°]. Formed by

the action of zinc-dust on a mixture of equivalent
quantities of acetoacetic ether and nitroso-aceto-

acetic anilide dissolved in HOAc (Knorr), Needles
(from alcohol). Yields di-methyl-pyrrole on
warming with H2SO4.

ni ^»,-7,-^.\rTT/0Me:C(C0NHPh)v.

[255°]. Formed by the action of zinc-dust on a
mixture of equivalent quantities of acetoacetic

anilide and nitroso-acetoacetic anilide (Knorr).

Needles (from alcohol). Yields di-methyl-pyrrole

on warming with H2SO4.
Anhydride CsH,NO, t,e.

,CMe:C(00,

1/
CO
methyl-pyrrole dicarboxylio acid with AOjO
(Magnanini, B. 21, 2870). Powder, almost com-
pletely insol. water, alcohol, and ether. Turns
brown at 300° and at a higher temperature it

splits up into di-methyl-pyrrole and tetra-

methyl-pyrocoU.—MgA'j : needles, m. sol. water.

—AgA' : yeUow amorphous sediment.
Ethyl ether of the anhydride

CsHsEtNOs. [270°]. Formed by boiling di-

methyl-pyrrole dicarboxylic ether with Ac,0.
White, sparingly soluble needles.

Di-methyl-pyrrole dicarboxylic acid

NH<
I

. [250°]. Formed by dis-

\CMe:0.C02H
solving di-acetyl-succinio ether in aqueous NHj,
and saponifying the resulting ether with alco-

holic potash (Knorr, B. 18, 802,1558). Needles
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^from alcohol). Deoomposes at its melting-
point into CO2 and (ao')-di-metliyl-pyrrole.

—

BaA": small needles.—CuA"3aq: slender gieen
needles.—xAgjA" : microcrystaUine powder.

Mono-ethyl ether HEtA". [227°]. Slender
crystals. Evolves CO, at its melting-point,
giving di-methyl-pyrrole carboxylio aoid. It has
acid properties, and its On, Co, and Ni salts form
white felted needles.

Di- ethyl ether m^". [99°]. Colourless
crystals, sol. alcohol, OHOI3, and HOAc, si. sol.

ether, nearly insol. water. Has weak basic and
acid properties.—(C.jHijNO^HClj^PtCl,. Orange-
ted crystals.—C,ja;,sKNOi : slender felted

needles.

Iri-raethyl-pyTroIe dicarboxylic acid

XMeiCCOjH
C,H„NOi i.e. NMe<

I
• Obtained by

^CMejCCOaH
saponifyiog with alcoholic potash its di-ethyl
ether which is produced by boiling di-aoeto-suo-
oinic ether with methylamine in glacial acetic
acid solution {Knorr, B. 18, 303 ; A. 236, 304).
Slender needles, insol. water, si. sol. ether, sol.

alcohol. Split up at 260° into COj and tri-

methyl-pyrrole.—KHA".—NH^HA",-BaA".—
CoA".

Ethyl ether M^k". [72°].

Tri-methyl-pyrrole dicarbozylic acid

yCMe:C.CHj.CO.,H
C^„N04 i.e. NH<

|
. Di-

NCMeiCCOaH
methyl-pyrrole carboxy-acetic acid. [196°].

Formed by saponification by aqueous NaOHAq
from its ether which is obtained by boiling

o^-di-acetyl-glutaric ether with a solution of

NH3 in HOAc (Knorr, B. 19, 48). Slender
prisms. Imparts a red colouration to acidified

pine wood.
Di-ethyl ether 'Et^". [110°]. Glistening

plates, V. sol. alcohol and ether, insol. water.

Iri-methyl-pyrrole tricarboxylic acid

.OMe:O.COjH
0,„H„NO.t.«.C0jH.CHj.N<

|
. Di-

^CMe:C.C02H
methyl-pyrroU-dicarboxy-acetic acid. Obtained
by saponifying its ether which is produced by
boiling di-aoetyl-saocinic ether with glycocoll

and HOAc (Knorr, A. 236, 316). Crystalline pp.,
decomposed at 214° giving off CO,.—K3A'".—
AgaHA'" : crystalline pp.

Di-ethyl etherEt^A'". [169°]. Formed
as above. Plates, insol. water, v. sol. alcohol,

ether, and alkalis.—Pb(Bt2A"')j : prisms.
METHYL-PYREOIIDINE v. Methyl-ptb-

EOLE TETIUHTDHIDE.
METHYI-PYEEOLINE v. MEimii-PYBnoLE

and its Dihydride.
TETEA - METHYL - PYEEOYL - PYEEOLE

CABBOZYLIO ACID v, Di-meihtl-ftbboi.e

CASBOXTEJO ACID.

DI-METHYL-PYEBYL-BENZOIC ACID v.

PhenyIi-m-mbtiiyl-pybbolb cabboxylio acid.

UETEYL-PYEEYLEirE-DIBEKZOIC ACID
V. Dl-PHENYIi-HETHYL-PTBEOLB DIOAEBOXYUO AOID.

y-METHYI-PYREYlENE DI-METHYl DI-
KETONE CjH,NMe(CO.Me)j. v-Methyl-dA-acetyl-

•pyrrole. [134°]. Formed by heating K-methyl-

pyrrole with acetic anhydride for 8 hrs. at 250°.

Colourless needles. T. sol. alcohol, ether chloro-

form, benzene, and hot water (Oiamician a.

Silber, B. 20, 1368 ; G. 17, 134).

METHYL-PYEEYl-GLYOXYLIC ACID

0,H,NO, i.e.NMe<gg^go^j>CH. [142°].

Formed by boiling methyl-pyrryl methyl ketone
with dUnte alkaline KMn04 (De Varda, B. 21,

2871; Rend. Accad. Line. [4] 4, 755, 768).

Light-yellow needles (from benzene). Bromine
added to its solution in glacial acetic aoid forms
O4HBrjMeN.CO.CO2H crystallising in yellow

prisms [160°], oxidised by fuming HNO, to the
methylimide of di-bromo-maleiic acid.—AgA'

:

white pp.
METHYL PYEEYL KETONE v. Pybbyl

MEIHYIi KETONE.
METHYL-PYRBYL METHYL EETOHE

OANO i.e. NH<^,^«;^f^j>CH. [86°].

(240°). Formed by the action of Ac^O and
NaOAo upon methyl-pyrrole from bone-oil (Cia-

mician a. Silber, B. 19, 1408 ; 20, 2604 ; G. 16,

352; 17,269). Small white needles (from water);

V. sol. alcohol, ether, and benzene. Not. decom-
posed by boiling alkalis. Yields a methyl-pyrryl-
glyoxylic acid on oxidation. Bromine in OS,
gives C^HjBrjNO crystallising in needles [102°],

which is oxidised by HNO, to di-bromo-maleic
imide at — 18°. Ammoniacal AgNO, gives with
the ketone a white pp. of C^H^eAcNAg.

v-METHYL - PYEEYL METHYL KETONE
CHj.CO.CiHjNMe. Psetido-acetyl-methyl-py}role.

(201°). Prepared by boiling v-methyl-pyrrole
10 g.) with AojO (70 g.) and NaOAo (12 g.) for

12 hours (Weidel a. Ciamician, B. 13, 76 ; Cia-
mician a. Dennstedt, B. 17, 2952 ; De Tarda, B.
21, 2872). Colourless liquid, si. sol. water. Not
hydrolysed by boiling KOHAq. Beduces warm
ammoniacal AgNOj, forming a silver mirror.

Di-methyl-pyrryl methyl ketone CgHuNO i.e,

NH<£QQ;^2j>CMe. [123°]. Obtained by

distillation of its carboxylic acid (Magnanini,
Bend. Accad. Line. [4] 4, 832 ; B. 21, 2867). Mo-
noclinic crystals, a:b:a = -402:1: •857 ; ;8 = 78° 16'.

At 100° it sublimes in needles. M. sol. hot
water, v. sol. alcohol, benzene, andHOAc, si. sol.

petroleum. Not affected byboiling cone. EOHAq.
Yields a phenyl-hydrazide.

Di-methyl-pyrryl methyl ketoae
/CMe:C(CO.CH,)

NH<
I

. [86"J. A product of the
_\OMe:CH

action of AcjO on the corresponding di-methyl-
pyrrole (Dennstedt a. Zimmerraann, B. 19,
2195). Crystals. Beduces AgNOj in very dilute
alcoholic solution.

DI-METHYL-PYEEYL METHYL KETONE
CAEBOXYLIC ACID 0^„NOa i.e.

NH<5S?)?^ll> [152°-158°]. Formed

by saponification of its ethyl ether, which is pre-
pared by heating the mono-ethyl ether of di-

methyl-pyrrole dicarboxylic acid (1 pt.) with
AcjO (5 pts.) at 205° in sealed tubes (Magnanim,
Bend. Accad. Line. [4] 4, 830; B. 21, 2865).
Needles (from HOAc), almost insol. water and
cold alcohol, v. si. sol. ether, CHClj, and benzene.
Completely decomposed on fusion into 00, and
di-methyl-pyrryl methyl ketone. When heated
with isatin and cone. H^SO^ it gives a greeii
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colour. A solution of ita ammonium salt gives

pps. with lead, copper, ferric, cobalt, and mer-
curic Baits.

Ethyl eihsr'E.iA.'. [143°]. Slender needles,

V. sol. hot water, alcohol, and ether.

I»I-ffiEIHyL-o-PYESYL-PHEH0LC,„H„NO

f.e.[2:l] CA(OH).N<g^^:g]^>. Oxy-phenyl-

di-methyl-pyrrole. [95°]. Formed by warming
aoetonyl-aeetone with o-amido-phenol in alco-

holic solution (Paal, B. 19, 558). White plates

(from alcohol), turning red in air ; si. sol. water,

V. sol. alcohol and ether. Dissolves in alkalis,

and is reppd. as needles by COj.—NaA': crys-

talline.—The pier ate crystallises in reddish-

brown plates.

(aj-METHYL-PYSEYL STYEYL KETONE
CjNH3(CH,).CO.CH:CH.C.H5. [193°]. Formed
by boiling (a)-methyl-pyrryl methyl ketone and
benzoic aldehyde with dilute caustic potash
(Dennstedt a. Lehne, B. 22, 1918). Sulphur-
yellow needles (from alcohol).

(/3)-Methyl-pyrryl styryl ketone . CuH„NO
i.e. C;SH,(CH,).C0.CH:CH.C.H5. [156°-157°].

Formed from (3)-methyl-pyrryl methyl ketone,

benzoic aldehyde, and dilute caustic potash (D. a.

L.). Small light-yellow plates, v. sol. alcohol.

(aj3')-Dimetliyl-pyrryl styryl ketone

<C§e?N *>''-^°-^^=°^-^»^'- [^^^°^- "^o"^^^

from (a;8') -di-methyl -pyrryl methyl ketone,

benzoic aldehyde, and KOHAq. Yellow shining

plates (from alcohol) (Dennstedt, B. 22, 1921).

(a;3) (?)-Di-methyl-pyrryl styryl ketone
C,NH2(CH3)2.CO.CH:CH.C5H5, [166°]. Formed
like the preceding. Small yellow plates or

needles (from boiling alcohol) (Dennstedt, B.
22, 1926).

METHYL-PYETJVIC ACID v. Etuyl-gly-
oxYLic AGIO. Its nitrile is described as Fbopioi^yl

CYANIDE.

Tri - methyl - pyruvic acid O^S^fi, i.e.

CMej.CO.COjJH. [88°]. (185°). Formed, to-

gether with a little CMe^.COJIi, by oxidising

pinacolin with warm alkaline KMnO, (Glucks-

mann, M. 10', 770). Small colourless prisms
(from ether), si. sol. cold water, v. sol. hot water,

m. sol. ether. Volatile with steam. Gives a
silver mirror with ammouiacal AgNOj. May be
reduced to CMe3.CH(OH).C02H and oxidised to

CMe3.C02H.
S alts.-NaA'.—CaA'^ 3aq.—AgA'.
Phenyl-hydrazide C,jfI,„N20j. [158°].

Long needles.

METHYL-QTJINALDINE v. Di-methyl-quiii-
OLINE.

METHYL-aTJINAlDINIUM HYDRATE v.

Methylo-hydrate of (Pj/. 3)-METnYL-QniN0L-
INE.

METHYL - QUINAZOLINE DIHYDEIDE

C^,^. i.e. C„H,<™^-gj^^. Formed by dis-

tilling the acetyl derivative of o-amido-benzyl-
amine (Gabriel a. Jansen,B.23, 2812). Colourless
tenacious liquid, sol. water. Its solution has
a, bitter taste and alkaline reaction.—B'HCl:
prisms, v. sol.water.—B'jHjPtClo.—Ch r om a t e

:

reddish-yellow needles.—Pic rate. [200°]. Long
needles.

DI JHETHYL-ftUmOGEH v. Di-jlethyl di-
KEioME, BeacHon C.

METHYL-QUININE v. Qoinike.
MEIHYL-(pseudo)-a0INISATIN CijH.NO,

.CO . CO
i.e. C„h/

I
(?). [0. 120°-122°]. Formed

\NMe.CO
by oxidation of {Py. t:2)-di-oxy-(Py.4)-methyl-

(Py. 3)-pseudo-oxy-quinoline

0{OH).C(OH)

[
with FejQj. V. sol. ordi-

NMe .00
nary solvents. Dissolves in alkalis with a yellow

colour (Friedlander a. Miiller, B. 20, 2015).

METHYL-QTTINIZABIN v. Di-oxy-metbyl-
ABIHBAQUmONE.

METHYL-QUINOLINIC ACID v. MbihyIt
PYEIBINE DICAEEOXYLIO ACID.

(Pj/. 1)-IIETHYL-QUIN0LINE 0,„H,N i.e.

C|jH,<'.^ ^"pTT^. Lepidine. CincJwlepidine.

Mol. w. 143. (265° i.V.) (K.); (263° i.V.) (D.),

S.G. 2 1-0995 ; ^s 1-0862 (K.).

Formation.— 1. Obtained, together with
quinoline, by distilling cinchonine with aqneoua
KOH (Greville Williams, Pr. E. [3] 21, 377).—
2. By distilling the hydrochloride of quinoline

tetrahydride {Py. l)-carboxylic acid (tetrahydro-

cinchonio acid) with zinc-dust (W^eidel, M. 3,

75).—3. Formic aldehyde or methylal is mixed
with acetone, the mixture is saturated with
HCl, and heated with a solution of aniline in

cone. HCl. The bases are separated from the

product by potash and fractionally distilled

;

the equations being: CH^O + CHj.CO.CHg =
HjO -I- CH2:CH.CO.CH3 ; and the following

CHj:CH.C0.CH3 -i- C„H,NHj= C,„H,N + H,0 + K,
(Beyer, J.pr. [2] 32, 127).—4. By heating oxy-

{Py. l)-methyl-quinoline with zinc-dust (Knorr,

A. 236, 94).

—

L By heating cinchene with HOAc
at 200° (Koenigs, B, 23, 2677).

Preparation.—!. The fraction 250°-260° of

the distillate from cinchonine and KOHAq is

converted into acid sulphate ; the acid sulphate
of (Pj/. 1) -methyl-quinoline being insoluble in

alcohol, whilst the acid sulphate of quinoline is

soluble (Hoogewerff a. Van Dorp, B. T. C. 2, 1).

2. Obtained in pure state by the action of EOH
upon oincboniue in presence of superheated
steam (Krakau, Bl. [2] 45, 248).

Properties. — Oil, solidifying when cooled

below 0° ; si. sol. water, misoible with alcohol,

ether, benzene, and ligroin. Smells like quinol-

ine. Turns brown in air and light. According
to Oechsner de Coninck {Bl. [2] 38, 546), two
lepidines (258°) and (268°) are obtained by dis-

tilling cinchonine or bruoine, and the base of

higher boiling-point alone solidifies in a freezing

mixture.
Beactions.— 1. Oxidation with KMnO^ in

alkaline solution gives methyl-pyridine dioarb-

oxylic acid and, finally, pyridine tricarboxylic

acid (Hoogewerff a. Van Dorp, B. 13, 1639).

Oxidation by K^Cr^O, and H^SO^ yields quinoline

{Py. l)-carboxylic (cinchonic) acid.—2. By add-
ing sodium-amalgam to lepidine C. GreviUe
Williams (G. N. 37, 85) obtained a base which
formed a red crystalline nitrate CjgHuN^HNO,.
3. When heated vrith an equivalent quantity ot

benzoic aldehyde and ZnCl, it yields styryl-

quinoline (Heymann a. Konigsi, B. 21, 1424).

—

4. When heated with isoamyl iodide it yields

the amylo-iodide (which may be extracted hj



METHYL-QUINOLINE. 381

repeatedly boiling the product with water) and
also an insoluble residue whence boiling alkalis

liberate 'lepamine ' CaoHjjNj (Greville WUliama,
C. J. 16, 37S). Lepamine is a fragrant oil

(c. 275°), V.D. (obs. and oalo. 10'4). Lepamine
^elda the salts CjoHjjNjHjCL, (melting below
100°) and Ca.HsjN^HJ'tCl,.—6. By the action
of a boiling aqueous solution of caustic potash
upon mixtures of the alkylo-iodides of lepidine

and quinoline, blue or green substances, called

oyanines are obtained {v. Quikolinb).
Salts.—BUOl : needles.— B'^H^PtCls 2aq

:

orange-redtriolinic needles. [226°-230°] (Knorr);
[c.233°](Konigs).—B'HAuCl,. [188°]. Prismatic
needles. Decomposed when heated for some time
at 110°.—B'HCdCla.-B'HNOj : slender prisms.

—B'HjSO,. [229°]. S. (alcohol) -4 at 18°; 1-1 at
78° (Krakan, /. B. 17, 362).—B'^jCr^O, : yellow
needles (from hot water) which decompose at

110°.— B'jA.gNO,: white needles.- Tartrate
B'OjHjOj aq. CrystaUises from alcohol. —
Piorate B'CjHj(NOj),OH. [208°] (H.a. D.);

[213°] (Erakau). Small yeUow needles (from
alcohohc solutions).

Methylo-iodide B'MeL [174°]. Yellow
prisms (from alcohol) (Hoogewerff a. Van Dorp,
B. T. C. 2, 41, 318).

Ethylo-iodide B'EtL [143°]. Prisma.
Isoamylo-iodide 'B'C^B.^,1. [160°]. YeUow

prisms (HoogewerfE a. Van Dorp, B. T. C. 3,

352).

Chloro-lepidine v. Chioko-meihyl-quinoijnb.

{Py. l)-IIethyl.qiuuoIine tetrahydride

0„H,3N U. O.H,<^™^^-^^^> (250°-253°

i.V.) at 740 mm. Formed by adding sodium to a
boiling alcoholic solution of oxy-(Py. l)-methyl-
quinoline (Knorr a. Klotz, B. 19, 3300). Formed
also by the action of tin and HCl on lepidine.

Colourless oil, with pungent odour.

.CH:C(CH,)
(Py. 2)-Metliyl-c[uinolino 0,Hj<

|

\N:0H
[10°-14°]. (250° at 710 mm.). Obtained by
heating (Py. 2) -methyl- quinoline -(Pj/. 3)-oarb-

oxylic acid with soda-lime or alone at 160°. By
CrO, and EL^SO^ it is oxidised to quinoline-

{Py. 2)-carboxylic acid [273°] (Doebner a. Miller,

B. 17, 1715 ; 18, 1642). Formed also by satu-

rating a mixture of propionic aldehyde and
methylal with HCl and heating the product
with aniline and cone. HClAq (Miller a. Kinkelin,

B. 20, 1916). Prisms or colourless liquid.

Salts. — B'jjHzPtClj 2aq : orange - yellow

needles.—B'HAuCl< : [145°]. Prismatic yellow
needles, sol. hot water, si. sol. cold.—Piorate
B'0«H2(NOj)aOH: [187°]; fine yellow needles.

Methylo-iodide B'Mel: [221°]; long
yeUo'w needles, sparingly sol. alcohol.

Amylo-iodide B'OJELt,!: [215°]; yeUow
needles.

(Py. 2)-Methyl-quinoline dihydride

.CH:CMe
0,„H„N i.e. O.H,(

NH.CH,
la one of the

piodncts formed by the action of methyl-iodide

(In. 2)-methyl-indole (methyl-ketole) (Fischer

a. Steche, A, 842, 358). OU. Forms a nitros-

(Py. 3)-Mothyl-quinoline C|„HaN i.e.

>fH"CH
C(|H4<;^\r;Xj^ . (i)-Methyl-guinoline. Qiiin-

aUine. (240° at 720 mm.) (D. a. M.) ;
(246-5°

i.V.) at 724 mm. (P. a.B.) ;
(240° uncor.) (Drew-

son). Occurs in coal tar (Jacobaen a. Beimer,
B. 16, 1084).

Formation.—1. By heating a mixture of anil-

ine, nitrobenzene, and H^SO, with • ethylene
glycol or paraldehyde (Doebner a. Miller, B. 14,

2812).—2. By adding a little NaOH to an aqueous
solution of equivalent quantities of o-amido-
benzoio aldehyde and acetone (Friedlander a.

Gohring, B. 16, 183B)>-3. By the reduction of

o-nitro-styryl methyl ketone with SnClj (Drew-
son, B. 16, 1953).—4. By heating a mixture of

aniline, aldol, and HCl (Doebner a. Miller, B.
16, 2464 ; 17, 1699).—5. By heating a mixture
of aniline, acetal, and B^SO, (D. a. M.).—6. By
heating a mixture of aniline, nitrobenzene, lactic

acid, and HjSO, (Wallach a. Wusten, B. 16,

2007).—7. By heating crotouic aldehyde with
aniline, nitrobenzene, and H^SO, (Skraup, B. 15,

897).—8. By distilling its carboxylic acid with
lime (Beyer, J. pr. [2] 33, 413 ; Eohde, B. 22,

267).—9. By heating chloro-methyl-quinoline
(vol. ii. p. 82) with HI in HOAo in sealed tubes
at 260° (Conrad a. Limpaoh, B. 20, 9551.-10.
By heating methyl-indole (methyl-ketole) with
bromoform and alcoholic NaOH a^d reducing
the resulting bromo-methyl-quinoline [78°] with
P and HI at 180° (Magnanini, B. 20, 2610 ; 21,

1940 ; Q. 17, 246).—11. By heating methyl-in-
dole (methyl-ketole) with cone. HCl at 225°
(Magnanini, B. 20, 2609).—12. By heating
ethyl-acetauilide with ZnOlj at 225° (Pictet a.

Bunzl, B. 22, 1847).

Preparation.—A. mixture of aniline (2 pts.),

paralddiyde (3 pts.), and cone. HClAq (4 pts.),

is heated on a water-bath for a few hours (Doeb-
ner a. Miller, B. 16, 2464).

Properties.—Oil, smelling like quinoline, b1.

sol. water. It gives with AgNOj a compound
crystallising in white needles. Not affected by
nitroua acid. A solution of chloride of iodine in

HCl forms deep-yellow needles of a chloro-iodide

[151°] (Dittmar, B. 18, 1612).

Reactions.—1. Scarcely attacked even after

long boiling with chromic acid mixture, but
completely oxidised by CrO, in HOAc. CrOj
and HjSO, yield quinoline (Py. 3)-carboxylio
acid.— 2. KMnOj oxidises it to acetyl-o-amido-
benzoio acid (Doebner a. Miller, B. 15, 3075).

—

3. Cold cono. HNOj forms (B. 3)- and (P. 4)-

nitro-(Py. 3)-methyl-quinolines. Boiling cone.
HNO, forms nitro-quinoliue carboxylic acid
[220°].—4. Tin and HCl reduce it to a tetra-

hydride.—5. On heating with sulphttr H^S is

evolved and the product contains a base
CjoHjijNjaq [162°] which crystallises from alcohol
in white needles (Von Miller, B. 21, 1828).-6.

Combines at once with fonnamide forming a
white mass, which crystallises from alcohol or
ether in needles of C5H,MeN:C(0H)NHj [76°],

and is decomposed by water (Cleve, B. 20, 76).

7. Combines with aldehydes, forming aldol-like

products which readily split off water (Von
Miller, B. 20, 2041). Thus paraldehyde when
heated with quinaldine for 5 hours at 210°
yields (Py. 3)-allyl-quinoline (249°1253°) (Bisele,

J?. 30, 2043); isobutyric aldehyde with ZnCl,
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forms C,4H„N0 [93=] (Brunner, B. 20, 2041)

;

p-nitro-bemnic aldehyde at 120° unites forming
C^„N.CHj.CH(OH).O^^NOj [160°] which when
heated with Ac^O loses watet and becomes p-
nitro-styryl-quinoline (Bulach, B. 20, 2046 ; B.
22, 285). In like manner, when quinaldine

(1 mol.) is heated with furfaraldehyde (1 mol.)

and a little ZnClj for 2 hours at 100° the product
is OaHjN.GH:CH.04H30 which crystallises from
ligroi'n in tufts of needles (Srpek, B. 20, 2044).

—

8. When heated with jahthalie anhydride and
ZnClj at 200° it yields 'quinoline yellow'

C,H^K.CH:CjO,:C,H4 which crystallises from
alcohol in golden needles [235°], may be sub-

limed, and is iusol. water, v. si. sol. ether, m.
sol. boiling alcohol, v. sol. HOAc. It dyes silk

and wool yellow (Jacobsen a. Beimer, B. 16,

1082).

Salts.—The nitrate and hydrochloride
are easily soluble.—B'JIjPtClj. [226°] (F. a. G.)

;

[229°] (P. a. B.) ; [230-^] (Beyer). Sparingly

soluble orange prisms. — Auroohloride:
yeUow crystalline pp.—B'HHgClj. [165-5°].

White needles.—B'HI. [186°]. V. sol. water.—
B'HjSO,. [213°]. Deliquescent prisms (Hooge-
werff a. Van Dorp, B. T. C. 3, 3ii).—B'JSfivfi,

:

long yellowish-red needles, sol. hot, si. sol.

cold, water.—Piorate B'C„II.(N02)30H. [191°].

Keedles, si. sol. water and cold alcohol.

Methyl 0-iodideB'M.eI. [195°]. Lemon-
yellow needles, T. sol. water, sol. alcohol, insol.

ether. Yields (B'MeOy^PtOl, crystallising in

orange tables ; (B'MeGl)AuCl, crystallising from
hot water in lemon-yellow needles ; and
(B'Me)2Cr207 crystallising in orange plates, si.

sol. water, exploding at 90°.

Methylo-oxide (B'Me)jO. Formed by
adding aqueous EOH to the methylo-iodide

(Bernthsen a. Hess, B. 18, 32 ; MoUer, A. 242,

302). Yellow amorphous flakes, si. sol. water,

v. sol. alcohol and ether. Easily decomposes,
becoming red. HIAq converts it into B'Mel,
while HOI yields B'MeOl.

Ethylo-iodide B'Etl. EtJvyl-quwialdin-

ium iodide. [234°]. Prepared by heating
quinaldine with EtI at 100°. YeUow prisms
(from alcohol), decomposed on fusion (Hooge-
werff a.Van Dorp, B.T.G. 3, 345, 350 ; Spaltholz,

B. 16, 1851). Aqueous KOH converts it into the

flocculent oxide (B'Et)20 which readily changes
on exposure to air to a crimson resin. The
oxide yields the following salts : B'BtAuClj

:

golden needles. — (B'EtGl)jPtCl, : ruby-red
prisms, sol. hot water.—(B'Et)2Cr20,. Beddish-
yellow needles, exploding at 100°. On heating
quinoline ethylo-iodide (2 pts.) with quinaldine
ethylo-iodide (1 pt.) and aqueous KOH diethyl-

isocyanine iodide is formed, which crystallises

from its crimson alcoholic solution in lustrous

green prisms (v. QniNoi.iNi;).

Propylo-iodide B'Prl. [167^. Obtained
by heating its components on the water-bath
(Moller, A. 242, 306). Small greenish-yellow
prisms (from alcohol), si. sol. cold, v. sol. hot,
alcohol and water. Gives with aqueous EOH a
yeUow amorphous oxide (B'Pr)jjO, sol. alcohol
and ether. It yields the salts- (B'Pr01)jPt01«
crystallising in orange plates, B'PrAuCl, crystal-
lising in oanary-yeHow needles, v. si. sol. cold
water, and (B'Pr)jCrjO, crystallising in brownish-
red prisms.

Isohutylo-iodide E'CiH,!. [172°]. Ob-
tained by oohobating its components at 115° (M.),

Straw-yellow plates, sol. hot alcohol. Yields an
unstable oxide which on heating changes to a
violet colouring matter.

Isoamylo-iodide B'CjH,,!. [175°].

Formed by cohobating its components for 12
hours at 145°. Small yellow prisms, v. sol.

water and hot alcohol. Converted by aqueous
KOH into an oxide which condenses to a crimsbn
dye on heating.

(Py. 3)-MethyI-quinoliii& tetrahydride

y.CH2.GH^
O^Hj^

I
. Tetra-hydro-gtihruMint,

\NH.GHMe
(248° at 710 mm.). Formed by reducing

CH,.C0.GHs,.0H,.G„H,N02 [1:2] (Jackson, B. U,
890). It is also a product of the action of HCl
on a mixture of aldehyde and aniline (Doebner

a. Miller, B. 17, 1638). Prepared by reducing

quinaldine with tin and HGl (Doebner a. Miller,

B. 16, 2467). Colourless liquid with pleasant

smell, si. sol. water, v. sol. alcohol, ether, and
benzene. Fed, gives a blood-red colour to

aqueous solutions of its salts ; GrO, acts in like

manner. Nitrous acid produces an oily nitros-

amine and a crystalline nitro-nitrosamine [152°]

(Moller, A. 242, 314). Heated with benzotii-

chloride it gives a green dye-stuff.—B'jHjPtCl,,:

yellow needles.

v-Methyl-qninoline dihydride G„H„N i.e.

OjHi^iJjij-" fiTi . This base is probably formed

by heating v-methyl-indole with Mel (Fischer

a. Steohe, B. 20, 2201).
i/.Methyl-quiuoliue tetrahydride G,gH,]N t.e.

0,H4<^™*g^^. Eairoline. (243° at 720 mm.).

Prepared by heating quinoline tetrahydride with

Mel (Hoffmann a. Konigs, B. 16, 731), or by re-

duction of quinoline methylo-iodide with tin and
EGl, the yield by the latter process being 50 p.c.

of the theoretical (Feer a. Konigs, B. 18, 2388).

Oil. Besembles quinine in physiological action,

and has been used as a febrifuge. Nitrous aoid

gives a yellowish-red colouration in dilute solu-

tions. Gives a green dye-stuff on heating with

benzo-trichloride.

Salts.—B'HClaq. [244°]. Prepared by

heating quinoline tetrahydride with MeOH and

cone. HClAq at 160° (Ostermayer, B. 18, 595).

Crystallises from alcohol or chloroform in tetra-

hedra; v. sol. alcohol, si. sol. ether.—B'HCIIOI.

[86°]. Large yellow needles.—B'H^tGl,. [177°].

Bed crystalline pp.—Piorate. [125°]. Long
yellow needles.

Nitroso- derivative 0,„H,2(N0)N. Green
plates ; v. sol. alcohol, ether, and benzene, aU
sol. ligroin. Does not give Liebermann's reac-

tion. Not affected by boiling NaOHAq.
Methylo-hydroxide "B'MeOH. Strong

alkaline base ; sol. water.

Ethylo-iodide G,H„NMeEtL [179°].

Formed from ethyl-quinoline tetrahydride and
Mel (Glaus a. Stegelitz, B. 17, 1331). Crystals.

Not affected by KOHAq. With Ag.^O it gives a
crystalline base. V. sol. water, insol. ether.

—

(C^,.MeEtGl)jPtCl4.
Beferences,—Amido - methyi, - htdeo - quinol-

mm, NiiBo-uniHYii-QiiiNoLiKE lEiBAEYDBioi:, and
OxY-METHYL-QUmOIiniE TBIBAHYDJtJCS,
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(B. l)-Methyl-e[ninolme 0,oH,N t.«.

CH:CMe.Q.CH:QH ,„_,o\ mi,- . v v,
CH:CH.O.N :CH- ^^^^ )• Tlus is probably

the oonstitution of the base which is foimed,
together with (B. 3)-methyl-quinoline, by heat-
ing m-toluidine, o-nitro-phenol, glycerin, and
HjSO, together (Skraup a. Brunner, M. 7, 139).
Its acid sulphate is more soluble in alcohol than
that of the {B. 3)-isomeride. The pi at in o-

ohloride melts at 224°, the piorate at 198°.

The piorate is much less soluble than that of
the accompanying isomeride. The ohromate
is T. sol. water.

Derivaiwe.—v. ChIiOBo-{B. l)-METnyL-QijiNoi.-

mn, which may, however, perhaps be Chlobo-
{B. 3)-METHT£I,-QUIN0IiINB.

(B. 2) - Methyl - quinoline CuHjN i.e.

CH*:CH;G.n'^-CH- P-ToluguinoUne. (238°)

at 745 nun.' S.G. 2 1-0815 ; 22 1-0C81. Formed
by heating a mixture of jp-toluidine, ^-nitro-

tolnene, glycerin, and H^SOj (Skraup, if. 2, 168).

Liquid, smelling like quinoline. Yields pyridine

di-oarboxylio (quinolinic) acid on oxidation with
KMnOf. HOGl forms ohloro-oxy-methyl-quinol-

ine O.H3Me<gH:gH

Salts .—B'HCUaq : slender needles ; v. sol.

water and alcohol.—B'2H2PtCl|j2aq: slender yel-

lowprisms.—B'HI. [186°] (MoHer,4.242,307).—
B'H^SO^aq. Prisms ; v. e. sol. water.—P i o r a t e

B'0^(NOj),OH. [229°]. Yellow powder.
Chloro-iodide 0,„H,NIC1. [c. 170°]

;

easily soluble in alcohol. The hydrochloride
G,gH,NICl,H01 is formed byadding a solution of

chloride of iodine in HGl to a solution of (B. 2)-

methyl-quinoline. It forms easilysoluble reddish-

yellow needles, [o. 112°], blackened by NH,
(Dittmar, B. 18, 1612).

Me thylo -iodide B'Mel. Slender yellow-

ish prisms. When heated with (Py. l)-methyl-

quinoline methylo-iodide, and aqueous EOH it

forms ' di-methyl-methylo-cyauine' O^^i^J- ^s^q,

which crystalUses from alcohol in violet-blue

needles ; si. sol. water, melting (when anhydrous)

at 275°-277° (Hoogewerff a. Van Dorp, B. T. C. 3,

342).

Dervvatioes.—V. Tbi-chloeo-(B. 2)-methyl.

QUmOIilNE, GhL0B0-0XY-(5. 2)-METHYL-QDIN0L-

nra, Dl-0HL0BO-M-NITBO-OXy-(B. 2)-MEIHYL-

QTHNOLINE, and OxX-(i}. 2)-MEIEYL-QUIN0IimE.

(B. 3) - Methyl quinoline G,„H„N i.e.

OMeloHtN^loi- ^n-ToMuinoline. (250°

unoor.) ; 259-7° cor. at 747 mm.). S.G. g 1-0839

;

|a i-0722. Formed, together with smaller quan-

tities of an isomeride, probably (B. l)-methyl-

quinoline, by heating a mixture of m-toluidine,

m-nitro-toluene, glycerin, and HjSOj (Skraup, M.
3, 381 ; B. 15, 893), or of m-toluidine, o-uitro-

pbenol, glycerin, and HjSOi (Skraup a. Brunner,

Jf, 7, 139). The two bases may be separated by
crystallising their acid sulphates from alcohol,

in which the sulphate of the base here described

is the less soluble, Yellowish, highly refractive

liquid ; not solid at — 20°. Yields on oxidation

quinoline (B. 3)-carboxylic acid [247°].

Salts.—^Hydrochloride : large trans-

parent prisms.—E'E^PtCls 2aq. [224°]. Orange
prisms,—B'HjSO,,—B'j(HjSOJ,aaq.— h r om -

ate; [89^; v. si. sol. water.— Piorate

:

[237°].

(268° cor.), S.a. J 1-0665.

Methylo-iodide B'Mel^aq: golden
needles.

(£.4) - Methyl quinoline Oi^.N t.«.

CHicMeiciN^icH-
o-Tohtguinoline. (248° oor.)

at 751 nim. S.G. 9 1-085 ; fg 1-073. Formed
by heating o-toluidine with glycerin, o-nitro-

toluene, and H^SO^ (Skraup, M. 2, 153). Strongly

refractive liquid, smelling like quinoline; not
solidified in a mixture of solid CO^ and ether

;

V. si. sol. water, sol. alcohol and ether. Oxidised by
KMnOjto pyridine dicarboxylic (quinolinic) acid.

Salts.—B'HG12Jaq: very soluble trans-

parent prisms.—B'^jPtOle 2aq ; orange prisms.

—B'HjSOt: prisms; si. sol. cold, v. sol. hot,

water.—B'05H2(N0i,)30H. [200°]. Pale-yellow

leaflets.

Methylo-iodide B'Mel. Crystalline

powder.
(BA) - Methyl quinoline tetrahydride

C,„HijN. Oil. Obtained by reducing (B. 4)-

methyl-quinoline (Ziegler, B. 21, 866).

Nitrosamine C„H„MeN.NO. Formed
by treating (S.4)-methyl-quinoline tetrahydride

withNaNOjandHOAc (Ziegler). Oil. Slowly con-
verted by alcoholic HGl into an isomeric nitroso-

derivative, which crystallises from benzene in

lustrous steel-blue crystals [140°], and may be
reduced to an amido-(B. 4)-methyl-quinoline

tetrahydride, giving a hydrochloride melting at
160°.

(B. 2, 4)-])i-methyl-quinoline C,iH,,N i.e.

CMe:Gm
I

>0,H3N.
OHiCMe/
Formed by heating (1, 3, 4)-OT-xylidine with
glycerin, nitrobenzene, and H^SOj (Behrend, B.
17, 2716). Golourless oil. Yields a sulphonio
acid melting at 166°. — B'^H^PtGl, : yellow
needles.—B'H^SOj: minute needles. Its bi-
chromate forms long yellow needles.

(J5. 1, 2) or (B. 2, 3)-Bi-methyl-qninoline

CMe:OMev CMkOHv
] >05H,N or

I
>OAN. (274°).

CH-.OH / OMe:CH/
Obtained by heating a mixture of o-xylidine

Oi^Me^CSTSi^ [1:2:4], nitrobenzene, glycerin,

andHjSO, (Berend, B. 17, 1489).—B'^H^PtGl, aq:
minute yellow needles.—B'H^SOj icaq : glistening

prisms.— B'HjCrjO, : slightly soluble orange
prisms.

{B. 1, 4)-I)i-methyl-quiiioline 0,iH,iN t.e.

GH:GMev
I

>G,H3N. [5°]. (265°) at 736 mm. S.G.
CH:CMe/
J 1-0752 (B.) ; 21 1-070. Formed by warming
the sulphate of ^-xylidine C,HsMe2(NHJ [1:4:2]

with nitrobenzene and glycerin (Berend, B. 18,

3165 ; Lellmann a. Alt, A. 237, 308). Oxidised
by dilute HNOj at 170° to (B. 4)-methyl-quinol-

ine (B. l)-carboxylio acid.—B'^jPtClj : yellow
needles.—B'jHjGrjO,- [149°]. Orange needles.

Tetra-hydrideCi^E.ji'S. (271°). Formed
by reduction with zinc and HGl (Berend, B. 18,

3165). Pleasant-smelling liquid. — B'HCl:
slender needles (from alcohol) or six-sided plates

(from water).

(B. 4, Py. 3)-Di-aiethyl-qniiioline C„H,,N i.e.

CH:OH .O.OH:CH

ill I < o-Methyl-Quwialdint.
H:OMe.O. N :CMe
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(252°). Formed by heating a mixture of o toln-

idine, paraldehyde, and HClAq at 100° (Doebner
a. Miller, B. 16, 2469). Formed also by heating

its carboxylic acid with KOH (Panajotoff, S. 20,

40). Colourless liquid, t. aol. alcohol and ether,

si. sol. water. Volatile with steam.

—

Flatino-
ehlorides B'2H^tCl,2aq: dark-yellow needles.

—B'jHjCrjO, : orange-yellow needles, sol. hot, si.

sol. cold, water. On oxidation with chromic
acid it yields an acid CuHsNOj identical with
that obtained from o-amido-benzoie acid and
aldehyde (Von Miller a. B. Meyer, B. 23, 2260).

Methylo-iodideWMel. [221°]. Prepared
by heating the base with Mel at 100° (MoUer,
A, 242, 309). Lemon-yellow needles (from in-

dole). Alkalis liberate an unstable base, which
on heating yields the original o-methyl-quin-
aldine. It also yields the salts : (B'MeO^jPtCl,
crystallising in yellow needles, v. si. sol. cold

water, B'MeAuCl,, and (B'Me)fiifl, crystallising

from water in orange plates.

Ethylo-iodideB''E,a. [229°]. From the
base and EtI at 140° (Moller). Lemon-yellow
needles (from alcohol). Yields the salts

:

(B'Et)2PtClj, crystallising in orange-yellow
needles, and B'EtAuCl, crystallising in lemon-
yellow plates, m. sol. hot water.

^OHj-CHj
Tetrahydride OjHjMeC^ |

\NH.CHMe
Teirahydro-methyl-quinaldine. (261°). Formed
by reducing (B. 4, Py. 3)-di-methyl-quinoline

(Doebner a. Miller, B. 16, 2469). Colourless

liquid. Gives a red colouration with FeCl,.

—

B'^H^PtClj : concentric red needles.

IB. 3, Py. 3)-Dl-mcthyl-quiiioliiie C„H„N i.e.

CH :CH.C.CH:CH

I II I

• m-Methyl-^uinaldine.
CMe:CH.C. N :CMe
[61°]. (264°). Formed by heating a mixture of

ra-toluidine, paraldehyde, and HCl (Doebner.a.

Miller, B. 16, 2471). Long colourless needles, v.

sol. alcohol, ether, and benzene, si. sol. water.

Oxidised by chromic acid to meihyl-quinoUne
m-carboxylio acid [284°] (Miller a. Eist, B. 23,

2263, 3483).—B'jHjCrjO, : thick orange needles,

nearly insol. cold water.—B'jHjPtOl,: small

yellow needles.

[B. 2, Py. 3)-Di-methyl-quinoline

CMe:CH.C.CH:CH
I II I

• p-Methyl-guinaldine. [60°]

CH :CH.C. N :CMe
(D. a. M.); [55°] (Jacobsen a. Keimer, B. 16,

2603). (266°) (D. a. M.); (260°) (J. a. E.).

Formed by heating a mixture of ^-toluidine,

paraldehyde, and HCl (Doebner a. Miller, B. 16,

2470). Large colourless trimetrio prisms, smells

ing like anise-seed. V. sol. alcohol, ether, and
benzene, si. sol. hot water. Oxidised by chromic
acid to methyl-quinolinep-oarboxylicacid [256°]

(Miller a. Schunck, B. 23, 2263). Heated with
phthalio anhydride and ZuOl^ at 200° it yields

methyl -quinophthalone or methyl - quinoline
yellow C„HgN:C202:C„H4 [203°] which crystal-

lises from alcohol in golden needles (J. a. E.).

—

B'jHjPtClj: nearly colourless slender needles,
3l. sol. hot water. — B'^Kfiifi, : long yellow
needles, m. sol. hot water. — The hydro-
chloride, nitrate, sulphate, and acetate,
are easily soluble crystalline salts.

Methylo-iodide'B'M.el. [237°J. Formed

from the base and Mel in the cold (Moller, A,

242, 811). Lemon-yellow needles, si. sol. cold

alcohol, insol. ether, v. sol. water. Yields the

salts (B'Me)2Pt01„ B'MeAuCl,, and (B'Me)jCr,0„
all three crystallising in neecUes.

Tetrahydride C,n,Me<;^^-^^^^. (267°).

Formed by reducing the base with tin and HCl
(Doebner a. Miller, B. 16, 2471). Liquid, b1. sol.

water, y. sol. alcohol and ether. Its aqueous
solution is coloured bloods-red by FeOlj.

(B. 4, Py. l)-Di-methyl-quinoliiie

CH: CH.C.CMe:CH
I II I

. (274° i. v.). Formed by
0H:CMe.C. N :CH
distilling oxy-(B. 4, Py. l)-di-methyl-quinoIine

with zinc-dust (Knorr, A. 245, 369). Light
yellow oil with pungent taste and smell, v. sol.

alcohol and ether, almost insol. water. —
B'^H^PtCl^aq. [220°].—B'HAuCl,. [181°].

(B. 3, Py. l)-Di-methyl-qninolino

CH:CH .Q.0Me:CH , 283° i VI Formed
CMe:0H.C .N :CH- ^°- ^^^ '' ^-l- "°™«'*

by distilling {Py. 3)-oxy-(B. 3, Py. l)-di-methyl-

quinoline with zinc-dust (Enorr, A. 245, 371).

Oil, volatile with steam.—B'2H2PtCl„2aq. [227°].

Beddish-brown prisms.

(B. 2, Py. l)-I)i-methyl-qninollne

CMe:CH.C.CMe:OH , , ,, j, , ^ , . ,.

CH •CHO.N CH"
{y)-^ethyl-p-toliiqm'iioline.

(280° i. v.). Formed by distilling {Py. 3)-oxy-

(B. 2; Py.l)-di-methyl-quinoline with zinc-dust

(Knorr, A. 245, 366). Pungent oil, v. sol. alcohol

and ether. Oxidised by chromic acid to a
methyl-quinoline carboxylio acid (Von Miller a.

Daniel, B. 23, 2264).—B'iHjPtCls2aq: needles,

decomposing at 231°.—B'HAuCl,: needles, de-

composing near 192°.—^B'jHjCrjO, : needles, de-

composing near 150°. — B'05Hj(NO2)sOH

:

needles, decomposing near 230°.

{Py. 2, 3)-I)i-methyl-quiuoline

C,H,<^^:^^^. [66°]. (261°uncor.)at729mm.

Formed by adding tiglio aldehyde (1 mol.) to a
mixture of aniline hydrochloride (4 mols.) and
HCl heated to 85° (Eohde,B.20, 1912; 22,268).

Formed also in small quantity by heating a
mixture of acetic and propionic aldehydes with
aniline and HClAq at 100°. Tables or plates;

T. si. sol. water, v. sol. ether, t. e. sol. alcohol.

Chromic acid mixture oxidises it to {Py. S)-

methyl-quinoline {Py. 2)-carboxylic. acid. On
condensation with benzil, by heating at 100° for

24 hours, it yields a base [176°], of which the

solutions of the salts exhibit green fluorescence.

This base changes on heating for some time at '

180° to a polymeride [240°].

Salts.—^B'HC12aq: radiating needles, v. e.

sol. water and alcohol.—B'^H^PtCl, 2aq : orange
needles, turning black at 230°.—B'HNO, : prisms,

V. e. sol. water and alcohol.—B'HjSOj aq.

[235°] : slender radiating needles, t. e. sol. water,

m. sol. alcohol.

—

B'JEfitjO, : long orange needles,

m. sol. hot water; turns brovm at 150°. Picrate:
[225°].

Methylo-iodideB'Uellaq. [218°]. Sickle-

like groups of needles (from alcohol) ; m. sol.

water and alcohol.

{Py. 1, 2)-Si-methyl-qTiinoline

C,H,<9^^:g^^ [65°]. (290°i.V.)»t737nun.
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Formed by distilling {Py. 3, 2, l)-oxy-di-inethyl-

quinoline with zino-dust (Knorr, A. 246, 362).

On oxidation by chromic acid mixture it yields

(Py. 2)-methyl quinoline (Py. l)-oarboxylio aqid

(Seitz, B. 23, 22»7).—B'jHjPtClo 2aq. [240°].—

B'HAuCli. [177°]. Plates.—B'jHjOrjO,: red

needles.—Pio rate B'OjHjfNOJjOH. [o. 205°].

Yellow needles.

Methylo-iodide B'Mel. [191°]. Light-

yellow needles (from alcohol).

{Py. 1, 3)-I)i-methyl-qainolin*

O.H,<'^^«gg3. (264° nnoor.). S.G.U 1-061.

Formation,—1. By saturating a mixture of

paraldehyde (120 g.) and acetone (200 g.) with

gaseous EGl, allowing the mixture to stand for

a day or two and then pouring it slowly into a
solution of aniline (200 g.) in cono. HClAq (400 g.).

In this reaction the ketone CHg.CHiCH.CO.CHj
is doubtless first formed (0. Beyer, J. pr. [2] 32,

125 ; 33, 401).—2. Together with methane, by
heating acetone with aniline hydrochloride at

180 ; the yield being 3 p.c. of the theoretical

(Biehm, A. 238, 3 ; B. 18, 3296).—3. Together
with the bases CHsNiOMoj (228°),V.D.66-4 (calo.

66-5),andO,jiH|BN(?)(275°),byheatinganiUnewith

acetone and a dehydrating agent such as ZuClj
or P2O5.—4. By heating aniline with mesityl

oxide at 130° (Engler a. Biehm, B, 18, 2245).—
6. By heating acetanilide with acetone; the

yield being 8 p.o. of the theoretical.—6. From
acetone and benzaniUde.—7. By the action of

NaOHAq on a mixture of o-amido-acetophenone
and acetone (0. Fischer, B. 19, 1037).—8. By
dissolving the anilide of methylene di-methyl
diketpne (acetyl-acetone) in cone. H^SO,, warm-
ing, diluting with cold water, and neutralising

with NHj (Combes, O.B, 106, 142).

Properties.—Oil, with sweetish smell, some-
what l^e qninohne ; volatile with steam. Not
affected by nitrous acid.

BeacUons.—1. CrO, oxidises it to {Py. 3)-

methyl-quinoline (Py. l)-.oarboxylic acid. -2. By
beating with phthalic anhydride and a little

ZnCl, at 200° it is converted into a ' phthalone

'

CnHaNiOjOjiCjHj, which crystallises from alco-

hol in orange needles [238°] (Beyer, /. pr. [2]

33, 407).

Salts.—B'HCl : slender, stellate flat needles

(by sublimation)i v. sol. water and alcohol.

—

B'aH^tClr [229°].—B'jH^tCl, 2aq.—
B'jHjZnClj liaq.—B'HjSOi. [225°-228°]. Con-
centric needles, t. sol. water, si. sol. alcohol.

—

B'jHjCraO,. [172°]. Orange needles, v. sol. hot,

V. si. sol. cold, water.—B'0jHi(NO2)3OH. [190°].

Needles (from acetone).

Methylo-iodide B'Mel. [226°].

Ethylo-iodide B'Btl. [214°]. Needles
(from alcohol).

Di-methyl-quinoline C,H4(C5HMe2N). [65°].

(267°) at 713 mm. Occurs among the products
of the action of aniline on a mixture of isobutyric

aldehyde, methylal, and HOI (Von Miller a.

Einkelin, B. 20, 1937). Monoolinic prisms.

—

B'^ajPtCl, 2aq. [268°]. Groups of needles
(from HClAq).—B'GA(N0J30H. [220°]. Ag-
gregates of tables (from hot alcohol).

{Py. 1, 4) -Di-methyl-quinoline tetrahydride

C^<^X:C§- (255° i-V.). Formed by

adding Na to a boiling alcoholic solution of oxy-

Voi.. HI.

(Py. 1, 4)-di-metL/l-quinoline (methyl-lepidone)

(Knorr a. Klotz, B. 19, 3302). Colourless Uquid.

(Py. 3. 4).Dl-methyl-quinoline tetrahydride

°«H<SMe.0HMe- (2*8°) at 710 mm. Formed

by heating (Py. 3)-methyl-quinoline tetrahydride

with Mel (Doebner a. Miller, B. 16, 2468).

Formed also by reducing the methylo-iodide ol

(Py. 3)-methyl-quinoline with tin and HCl
(Feer a. Konigs, B. 18, 2888). Colourless liquid.

On heating with benzotrichloride it gives a green

dye-stuff.—B'^aPtCl, : sparingly soluble red

granular pp.
Methylo-iodide'B'Mel. [205°]. Colour-

less needles, v. e. sol. water'and hot alcohol, insol.

ether (Moller, A. 242, 318). Not acted on by
alkalis, but converted by moist Ag^O into the

ammonium base, which is split up by distilla-

tion intoMeOH and (Py.S, 4)-di-methyl-quinol-

ine. Yields the salts (B'Me)2]?tGla crystallising

from water in small brick-red crystals,

B'MeAuOli crystallising in lemon-yeUow needles,

and (B'Me)2CrsO, crystallising in small hexagonal
plates.

Di-methyl-quinoline 0„H„N. (245°). Oc-
curs in commercial quinaldine (Einhorn, B. 18,

3144).—B'^jPtOlj. [238°].

(Py. 1, 2, 4)-Tri-methyl-quinoline dihydride

C„H„N i.6. O.H,<g^«;g^^ (244° i.V.) at

746 mm. Formed by heating methyl-indole

(methyl-ketole) O.Hj<^^-^CMe with Mel and

a little MSOH for 20 hours at 100° (Fischer a.

Steohe, JB. 20, 818 ; A. 242, 353). Formed by
heating (In. i,2)-di-methyl-indole with MeOH
and Mel in sealed tubes at 100° (Fischer a.

Steche, 4. 242, 364 ; Wolff, B. 21, 125). Formed
also by heating indole with Mel, MeOH, and
NajCOa at 130° (Ciamician a. Zatti, B. 22, 1980

;

Zatti a. Ferratini, B. 23, 2302 ; Fischer a. Meyer,
B. -23, 2631). Formed likewise by heating
seatole (1 pt.) with Mel (2^ pts.) and MeOH
(1 pt.) for 12 hours at 130° (F. a. M.). Oil,

turning red in air, miscible with alcohol, ether,
benzene, and chloroform. Nitrous acid gives a
reddish-brown oil, becoming crystalline. FeCl,
added to its solution in HOlAq ppts. golden-
yellow plates or needles of a compound v. sol.

hot water, v. si. sol. cone. HGLAq.
Salts.—The hydrochloride is v. sol.

water.—Platinoohloride [c.212°].—B'H,SO.:
pla;tes.—B'HI. [253°]. Prisms (from alcohol)

B'GeHj(N02)30H. [148°]. Golden-yellow needles
(from alcohol).

(P2/.l,2,4)-Tri-methyl-quinoline tetrahydride

C«H.<^^^«-g™^« (?) (239° i.V.) at 749 mm.
Formed by reducing the dihydride with zinc and
HOLAq (Fischer a. Steche, A. 242, 356). Colour,
less liquid, si. sol. water, v. sol. ether, alcohol,
and benzene. FeOla gives a brown amorphous
pp. in its solution in HOLAq.—Picrate: [162°]
(F. a. S.); [164°] (Ciamician a. Zatti, B. 22,
1981); yellow plates (from alcohol).—^Platino-
chloride: bright-red crystals.

Methylo-iodide B'Mel. [251°]. Platea
or needles (from alcohol), m. sol. water.

(Py. 1, 3, 4)-Tri-methyl.qninoline tetrahy.

dride C.H<™-^H,,^. Hydro-iodide'*\ NMe.CHMe-
CO
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B'HI. [215^. Formed from (IYl,3)-ai-
methyl-quinolme by teduoing in alcoholic solu-

tion with Na and heating the product with Mel
and MeOH at 100° (Fischer a. Meyer, B. 23,

2681).
(Py. 1, 2, 4)-Tri-metliyI-qiiinoline tetrahy-

dride C,H,<°^^^;g™^ Hydro-iodide

B'HI. [205°]. Forined like the preceding from
{Py. 1, 2)-di-methyl-quinoline (F. a. M.]. Crys-

talline.

(B.l, 2,4)-Tri-methyl-quiiioline Cj^HjjN i.e.

Ch1cM>°«H,N. [43°]. (286° nncor.).

Formed by heating ifi-oumidine [63°] with gly-

cerin, nitrobenzene, and H^SO, (Berend, B. 18,

376). White prisms. — B'HNO, : sparingly

soluble needles.— B'HjSO,: white prisms.

—

B'jHjjPtClj 2aq : very sparingly soluble orange-
led needles.

(B. 2, 4 ; Py. 3)-Tri-methyl-ctmnoline 0,jH,sN
. CMe:CH .O.CHiCH rv.- n. j
*•*• OH :OMe.O. N :6Me'

op-D^methyl^um-

aldme. [46°]. (260°) at 719 mm. Formed by
heating m-zylidine with paraldehyde and cone.

HClAq on the water-bath (Panajotoff, B. 20, 32).

Small plates (from alcohol) or monocUnic prisms
(from petroleum-ether) ; uisol. water, t. e. sol.

alcohol. Beadily volatile with steam. Tields

on oxidation (B. 4, Py. 3)-di-methyl-quinoline

(£.2)-oarbozylia acid. Forms, with chloral, a
compound G,,H,2Cl3Kaq, melting at 108°, and
crystallising in yellowish needles, v. sol. alcohol.

Salts.—B'HCl: white needles.—
B'2H2FtGl, 2aq : orange-yellow needles, si. sol.

water.—B'HjBO,aq : white needles, v. sol. water
and alcohol, si. sol. ether.—B'HNOj: transpa-

rent tricliuic prisms.—B'jH2Cr20, : orange-yel-

low needles.—B'0,Hj(N02)sOH. [185°]. Yellow
needles.

Methylo-iodide'B'M.ela.q. Tellow needles;

T. sol. water.

Tetrahydride CAMe2<^§';^g|^g.

(200°-250°). Formed by reducing the base with
tin and HCl (P.).—B'j^tCls : orange plates.

(B. 1 or 3, 2 ; Py. 8)-Tri-metliyl-quinoUne

CMe:CMe.C.CH:CH „, CMe:CH.C.CH:gH
CH :CH .0. N :CMe *" CMe:CH.C. N iCMe"
Formed from o-xylidine, aldehyde, and HCl
(Merz, B. 17, 1158). Monoolinio crystals.

—

B'jHjPtCl, : minute needles.

(B. 2 ; Py. 1, 3)-Tri-metliyl-quinoline

CMe:CH.C.CMe:CH |.g^„ mw r,Q<y, ,(,»•
CH :CH.C. N :CMe' ^° J ^^'l

'
l-*" J l""' •

(278°) (P.) ; (281°) (C). Formed by saturating a
mixture of acetone (40 g.) and paraldehyde (80 g.)

with HCl at 0°, allowing to stand 12 hours in a
freezing mixture, pouring into a solution of p-
toluidine (65 g.) in fuming HClAq (130 g.) and
heating on the water-bath for 7 hours (Pfitzinger,

J. pr. [2] 38, 41). Formed also by dissolving
the j)-toluide of methylene di-methyl diketone
CH3.CO.CH2.C(NCaH,Me).CH, in cone. H^SO^,
warming, diluting, and neutralising with NH,
(Combes, O. B. 106, 145). White needles, con-
taining water of crystallisation which is given
off in a desiccator, the anhydrous base crystal-
lising in tables and absorbing water (1 mol.)
from the air. SI. sol. water, v. sol. alcohol,
ether, and petroleum-ether. Volatile with steam.

It has a bitter, acrid taste, and an irritatiag

vapour.
Salts.—B'HCl 2aq: white needles, v. e. sol

hot water and alcohol. [260°].—B',ftPt01, 2aq

:

yellow needles, v. si. sol. water, almost insol.

alcohol. [220°] (OO.-B'HjSO,. [222°]. White
needles or rhombohedra (containing aq), m. sol,

coldalcohol.—B'jHjCrjO,. Yellowish-red needles,

v. si. sol. cold water.—B'CJH2(N02).0H. [201°].

Greenish-yellow needles (from hot acetone).

Meihylo-iodideB'Uel. [226°]. Needlei

(containing aq), sol. water, alcohol, and ether.

(J5.2; Pj/. 2, 3)-Tri-methyI-qiiinoliiie

CMe:CH.Q.CH:CMe p„„oi /285°^ FormedCH :CH.C. N :CMe- ^^^ J" ^^"^ '• ^°™8<'

from tiglio aldehyde (1 mol.),^-toluidine (4 mols.)

and HCl (8 mols.) (Von Miller a. Ohler, B. 23,

2268). White nodules (from ligrom) ; insol.

water, m. sol. ligroin, v. sol. ether. Yields on
oxidation {Py. 2, 3)-di-methyl-quinoline (B. 2)-

carboxylicacid [270°].

Salts.— B'2HjPt01e2aq: laminsa. — The
chromate crystallises in orange laminae, v. sL

sol. water.—The hydrochloride and sul-

phate are v. e. sol. water,—Pi crate. [212°].

Straw-colouredlaminse.

(B. 4 ; Py. 1, 3)-Tri-methyl-quinoliiie

dicMc'dTieL (280°)- formed by th«

action of H^SO, on the o-toluide of methylene
dimethyl diketone CH,.CO.CHj.C(NO,H,).CH,
(Combes, C. B. 106, 145). Oil.—Platino-
chloride [257°].

(B. i i Py. 3, 4)-Tri-metliyl-quiiioUne tetra-

^^y^'^id"
eiioMeidN^'e-.dHke-

(244°). Formed

by the action of Mel on (B. 4 ; Py. 3)-di-methyl-

quinoline tetrahydride (Doebner a. Miller, B. 16,

2470). Colourless liquid.

(Py. 1, 2, 3)-Xri-methyl-qmnoline

C.H.<^^«:g^^. [65°]. (285°). Formed by

heating the anilide of di-methyl ethylidene dike-

tone CH3.CO.CHMe.C(NC„H5).CH, with H^SO.,

and separated by passing NH, through the diluted

product (Combes, O. B. 106, 144).—B'jHjPtCl,.
[215°].

Tri-methyl-quinolinB O.jHisN. (270°-280"').

A by-product in the preparation of quinaldine

from paraldehyde, aniline, and HCl (Doebner a.

Miller, B. 18, 3352).— B'2HjPtCl,2aq: pale-

yellow needles.

(B.l, 2,4;P^.3)-Tetra-niethyl-qriinoliiio

CMe:CMe.O.OH:CH - onoi ianno\ Ti'„,™„4
CH :CMe.C. N :6Me- f"-^" ^- (^°° >•

^°™^*

by heating solid ilz-cumidine [63°] with par-

aldehyde and HClAq at 105° (Doebner a. MUler,

B. 17, 1710). Crystalline ; v. sol. alcohol and
ether, insol. water.—B'jHjCrjO,: long yellow

needles.

(B.2, 4; Py.l, 3)-Tetra-methyl-qninoline

CMe:CH.C.CMe:CH roAoi loaKo „„«™.\
CH:CMe.d. N tCMe' ^^^^- ^^^^ "°''°'''-

Formed from acetone and m-xylidine (Levin a.

Biehm, B. 19, 1394). White plates (from ether).

—B'HjSO, : [235° -242°] ; needles, v. sol. water,

m. sol. alcohol.—B'HCl : white needles (by sub-

limation). — B'jH^PtCl,.— B'JB.fiifi, i orange
needles, si. sol. water.

Tetramethylquinoliue C,jH,5N. (265°-273°).

Occurs in crude quinaldine, obtained from par-
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Mehjie, aniline, and EClAq (Einhom, B, 18,

3145). On oxidation with CrO^Ol^ it yields an
aldehyde C„H,,NO, crystallising from water in

needles (containing 3aq), melting at 74° when
hydrated and 102°when anhydrous ; it is oxidised

by ammoniacal AgNOi to <ua acid crystallising

in needles [224°].

Salt.—B'jHjPtClr
References.—Amzdo-, Celobo-, ITiibo-, and

OSY-, UETHfli-QQIKOIiIIIES, and MmHZL-DI-
QDmOLYL.

(7)-METHYl.IS0(nri»0LIirE 0,„H,N i.e.

CJH,<^g®i^^, (256° nncor.). Formed by

the distillation of either of the compoands

6X':C>° and g^^«;:^>Me with zinc-

dust {he Blano, B. 21, 2300). Liquid, not
solidified at -75°. — B'jHjPtCl,. [253-5°].

Brownish-red crystals.—B'CsH,(NOj),OH. [195"],

Slender needles.

(o).Methyl -isoquinoUne O^S,<:^qj^^:j^ .

One of the products got by distilling papaveroline

over zino-dust (Erauss, M. 11, 361. Oil. Volatile

with steam.-B',H^tClj l^aq. [229°]. Orange-
yellow pp.—P i c r a t e . [210°]. Light yellow pp.

Derivative. O.CHLOBO-METHYL-ISOQniNOLINB.
MEIHYL-QVINOLINE-ACAYLIC ACIO v.

Methyl-qdinoltl-acktlio acid.

{Py. 3)-METHYL.QUIlT0IINE {B. 2)-CAEB-
OXYLIC ACID C„H,NOj i.e.

CO_H G 'CH G CH'CH
CHicHio! N icMe-

Q^i>^^i^ i>-<«"-6-

oatylic acid. [259°]. formed by the reaction of

a mixture of paraldehyde, ^-amido-benzoio aoid,

and HGlAq (Doebner a. Miller, B. 17, 939).

Formed also by oxidation of the corresponding di-

methyl-quinoline (Sohunck, B. 23, 2263). White
needles,which may be sublimed. Sol.hot alcohol,

v. si. sol. water.— HA'HClaq: long slender

needles or small prisms.—(HA^H^PtCl, 4aq :

monoclinic tables.—(HA')2HjCr20, : red needles,

sol. hot water.—CaA'2 2aq: feathery crystals.

—

CuA'j6aq : small plates.—^AgA' : sparingly soluble

crystalline powder.—"PbA'j: prisms.

(Py. 8) -Methyl - qniuoline (£. 3) - iiartjozylic

CH'CH C CH'CH
'"" CO^.C icH-C. N icMe-

Q^^'^^i^ ^
ca/rboxyUc acid. [285°]. Formed by heating a
mixture of paraldehyde, m-amido-benzoio acid,

and HClAq (Boebner a. Miller, B. 17, 941).

Formed also by the oxidation of the correspond-

ing aldehyde by AgjO (Eckhardt, B. 22, 281).

Formed also by oxidation of the corresponding
di-methyl-quinoline (Bist,£. 23,2262), and from
the corresponding amido-methyl-quinoline by
Sandmeyer's reaction (Bist, B. 23, 8485). Long
silky needles which may be sublinied. Sol.

alcohol, nearly insol. water. — HA'HCl aq :

small tables, si. sol. cold water.^-(HA')2H2FtCl,:

monoclinic prisms. — liEA')^S^tjiij : yellow

needles, t. sol. hot, si. sol. cold, water.

—

CaA'22aq: sparingly Soluble prisms.—CuA'23aq:
green tables.—AgA': crystalline pp.

(Py. 3)-Metliyl-qmnoline (B. 4)-earboxylic
pVr.nTT n pTT-HH

"'"*CH;C(CO,H).d! N !cMe-
Q^naUinco-oarb-

oasylia acid. [151°]. Formed by heating a

mixture of o-amido-benzoio acid (25 g.), par-

aldehyde [13 g.), and HClAq at 100° (Doebner

I

a. Miller, B. 17, 943). Formed also by oxidation

;
of the corresponding di-methyl-quinoline (R.

Meyer, B. 23, 2259). Colourless needles (con-

taining ^aq), V. sol. hot water and aloohoL

Split up by heat into COj and quinaldine.

—

HA'HCl : concentric tables, v. sol. water.

—

(HA')2HjPtCl5 2aq : large red prisms, sol. hot,,

si. sol. ooldj water.—OuA'j l^aq : small dark-

green needles.—»AgA' : amorphous pp., changing
into slender needles when heated with water for

a long time.

(B. 4) -Methyl - quinoline (B. 1) - carboxylio

^"^^ OH'C(OHf^>°»^»^-
o-Methyl-guinolim

ana-cwrboxylic acid. [286°]. Prepared by
heating the corresponding di-methyl-quinoline

with dilute HNOj at 170° (Lellmann a. Alt, A.

237,310). White powder. Yields (J5.4)-methyl.

quinoline on distillation with lime. A solution

of its ammonium salt gives a dirty-green pp.
with FeSO,, a light-green pp. with CuSO^, and
a white pp. with lead acetate.

Salts.— HA'HClaq: silky needles.—
(HA')2H2PtClj 6aq : yellow needles.—

(HA')jHsPtCl, 2aq : needles.— (H.k')^VtGlp—
CaA'j : crystalline pp.

(P^. 3)-MethyI-qainoline {Py. l)-carboxyIic

aoid 0,H4<[h'_ ' '
'

^^ . Anihivitonio add.

[242°].

Formation.— 1. By boiling a mixture of

aniline and pyruvic acid with water; or by
boiling anilpyruvic acid with water. In this

reaction CHa.CHiCH.CO.COjH may perhaps be
assumed as an intermediate acid (Bottinger, B.
14, 90, 138 ; A. 191, 821).— 2. By oxidising

{Py. l,3)-di-methyl-quinoline with CrOj (Beyer,

J. pr. [2] 33, 411; Seitz, B. 23, 2257). -3. By
heating isatin with acetone and dilute (5 p.c.)

NaOHAq (Pfitzinger, J.jor. [2] 38, 582).

Properties.—Laminss or needles (containing

aq) ; sol. Water and alcohol, t. e. sol. dilute

acids. Tastes bitter.

Reactions.—1. Yields qninaldine on distilla-

tion with lime (Eiisel, B, 19, 2249).—2. Oxidised
by KMnO, to pyridine tricarboxylic acid.

—

8. Bromine in chloroform forms an oily addition-

product, which gives up all its bromine on treat-

ment with boiling water (Bottinger, B. 16, 2357).
Salts.—HA'HClaq: needles; loses its HCl

when treated with cold water.—(HA')2H2Pt0l8 2aq.
—HA'HBr 2aq.—BaA', aq.—AgA' : small plates.

{Py. 2)-Metliyl-quinoline {Py. 3)-carboxyUo

acid 0,H.<^jf;g|^^^. [144°]. Formed by

oxidation of {Py. 2, 3)-methyI-ethyl-quinoline

(derived from aniline and propionic aldehyde)
with CrOj and H^SO, (Doebner a. Miller, B. 17,

1715 ; 18, 1641). Long silky needles or mono-
clinic prisma (from ether-alcohol) ; sol. hot water
and ^cohol. Split up at 160° into CO, and
{Py. 2)-methyl-quinoline.—CuA'^ : si. sol. water.

{Py. 3)-Methyl- quinoline {Py. 2)-carbozyUe

aoid CjH4<^
j^ !qJj.

Qvmaldine carboxylio

acid. [234°]. Formed by saponification of its

ether, which is produced by the action of o-

amido-benzoic aldehyde on an alkaline aqueous
solution of acetdacetic ether (Friedliinder a. G6h-
ring, B. 16, 1836 j B. 19, 37). Formed also by
oxidising {Py, 2, 8)-di-n>ethyl-quinoline with

002
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ehromio aoid (Eohde, B. 22, 267). Colourless

needles, el. sol. watei, m. sol. alcohol. Split up

on fusion into COj and quinaldine. ,

Ethyl ether EtA'. [71°]. Long white

needles, insol. water. May be distilled.

—

(EtA')jHjPtClj 2aq : sparingly soluble yellow

needles.
Methylo-iodide of the ethyl ether

EtA'Mel. [205°]. Orange needles, si. sol. cold

water and alcohol, v. sol. hot water. Ag20 con-

vert it into the oxide {EtA'Me)^©, an amorphous

pp. which, when freshly prepared, is sol. benzene
and chloroform, insol. water, alcohol, ether, and
Ijgroin ; after a time it becomes insol. benzene
and chloroform. The oxide decomposes when
heated between 180° and 240°. HCl converts it

into EtA'MeOl, which yields (EtA'MeClJjPtCls,

crystallising in golden plates [217°].

(Py. l)-Methyl.qiiinoline {B. 2)-carboxylio

acid
°°=^g;ci:8:°N 'ICH- ^'P^^'"^ p-'^''"

oxyUe acid. [250°-270°]. Obtained by oxida-

tion of the corresponding di-methyl-quinoline by
chromic acid mixture (K. Daniel, B. 23, 2264).

Stellate groups of needles. Yields lepidine on
distillation with soda-lime.

Hethyl-qoinoline carbozylic acid GgsHgNO,
i.«. C,H^(a5HMeN.C02H). [190°]. Formed by
oxidising the fraction 275°-285° {?di-methyl-

quinoline) of the product of the action of aniline

on a mixture of isobutyrio aldehyde, methylal,

and HCl (Von Miller a. Kinkelin, B. 20, 1940).

Small crystals, m. sol. water and alcohol ; gives

off CO, on fusion.

(Py. 4)-IIethyl-qninoline tetrahydride (B. 3)-

carbozylle acid
CH:CH.O.OHj .CHj

C0JH.6 :CH.C.NMe.CH2.
KairoUne m-carboxylic acid. [164°]. Obtained

by heating quinoline tetrahydride (B. 3)-oarb-

oxylio acid with Mel at 150° (Fischer a. Korner,

B. 11, 765). Needles; si. sol. water, y. sol.

alcohol.

(Py. 4)-Methyl-quinoline tetrahydride

(Py. l)-carboxyUo acid O.H«<^^jggJ);gg^»

.

Methyl-teirah/ydro-cmchomc acid. Formed by
beating the hydrochloride of quinoline tetra-

hydride (Py. l)-carboxyUo aoid with MeOH and
Mel at 100°, and decomposing the resulting salt

with AgjO (Weidel, M. 3, 66). Crystallises from
cold alcohol In large prisms (containing 2aq)

;

V. sol. water and alcohol, nearly insol. ether.

Beduces warm ammoniacal AgNOg. Decomposes
on distillation, yielding an anhydride CjjH^jN^Oa,

which is a colourless oil (298° at 744 mm.), insol.

ether, alcohol, and dilute acids, and is converted

by heating with HCLA.q at 150° into MeCl
and quinoline tetrahydride (Py. l)-carboxylio

acid (Weidel a. Hazura, M. 5, 643). On heating
the anhydride with aqueous EOH it is converted
into ' homohydrocinohonio acid' C,,H,jN02,
which crystallises in pearly leaflets [125°], insol.

water, sol. alcohol and ether, and forms a hydro-
chloride CiiHijNOjHOl aq, crystallising in tri-

metrio prisms (a:6:c= •93:1:2'07) ; and a methylo-
iodide OiiHiaNOjMel aq, forming monoolinio
crystals ; converted byAg^O into C„H,2MeN0jaq,
crystallising in glittering prisms, v. e. sol. water.

Salts—The metalUc salts are extremely
deliquescent. — HA'HCl aq : large monoclinio

crystals.—(HA'jjajPtCI, : large orange crystali.

—HA'HIaq : large monoolinio crystals.

(B. 2: Py. 8)-I>i-methyl-qnmoline (Py. !)•

nn,i,„^^n„ ,nM\ CMe:CH.Q.C(CO,H):CH
carboxyho acid ^^ :CH.C.N==^CMe '

[262°]. Formed by the action of aqueous KaOH
on a mixture of ^-methyl-isatin and acetone

(Ffltzinger, /. pr. [2] 33, 684). Shining plates

(from water).

(B. 4 ; Py. 3)-I)imethyI-qiiinoline (B. 2)-carb-

ozylic acid

CO^.C :CH ,O.CH:gH
CH:CMe.d. N:OMe '

Formed by oxidising (B. 2, 4 ; Py. 3)-trimethyl-
quinoline with CrO, and dilute HjSOj (Fanajo-
toff, B. 20, 38). Needles (by sublimation) ; sL
sol. water and cold alcohol. On distillation with
lime it gives (B. 4 ; Py. 3)-di-methyl-quinoline.

Salts.—(HA')^B2PtCl8 4aq: orange needles.

—BaA'^: white needles, v. sol. water.—AgA'aq:
amorphous precipitate becoming crystalline.—

CeBL,(NOJaOH. [221°], YeUow needles ; si. BoL
water, v. sol. alcohol.

(Py. 2, 3)-I)i-methyl-qninoUne (B. 2)-carb.

oxvlic acid
CO^.C:CH.C.CH:CMe „ qo,oxyuc acia

hC:CH.O. N :CMe " L^^" •'•

Formed by oxidising (B. 2 ; Py. 2, 3-tri-methyl-

quinoline (Miller a. Ohler, B. 23, 2268). Silky

needles, si. sol. water and alcohol. Gives on
distillation (Py. 2, 3)-di-methyl-quinoline [68°].

—CuA'jaq.
(Py. 3)-Methyl-qtiinoline (B. 2; Py. l)-di-

carboxvlio acid^O^^.C :CH.Q.C(CO,H):CHcarcoxyuo acia CH:CH.C.N==CMe*
Formed by heating p-amido-benzoio acid (30 g.)

with pyruvic acid (20 g.) and aldehyde (12 g.) in

alcoholic solution on a water-bath (Von Miller a.

B. Meyer, B. 23, 2262). White powder, insol.

alcohol and other solvents. Cakes together at

160°. Gives quinaldine on distillation with
lime.—CuA'j : green crystalline pp.

(Py. 3)-METHYL-QUIlI0LIHE (B. 3)-CARB-
OXYLIC ALDEHYDE C„H,NO i.e.

COH.g^iclc^'N idMe-
[^l"]. Prepared by

adding EMnO, to a dilute solution of sodinm
methyl-quinolyl-acrylic acid covered with benz-
ene and frequently shaking (Eckhardt, B. 22,

277). Slender hair-like crystals (containing

IJaql). Melts at 61° when anhydrous and 73°

when hydrated. V. sol. dilute HClAq, si. sol.

acetic acid, v. sol. alcohol, ether, and benzene,
m. sol. ligroin and hot water. Volatile with
steam. Beduces ammoniacal AgNO,. Gives a
crystalline sulphite, and a red colour with
phenyl-hydrazine acetate. Ag^O oxidises it to

the corresponding carboxylio aoid [285°]. On
heating with methyl-quinoUne and ZnCL, for

2 hours at 160° it yields a condensation-product
[69°].

Salts.— B'HCl : pale-yellow needles.—
B'HjPtCls. [211°]. TrioUnio crystals (from
alcohol containing HCl). — B'CjH2(N02)jOH.
[182°]. Needles, blackening at 174°.

Phenyl-hydraeide G„H,sN,. The salt

C„H„NsHCl separated as brick-red hair-like

crystals on adding a hot solution of phenyl-
hydrazine hydrochloride to a hot solution of the
base in HClAq. In presence of H^SOj the salt

(C„H„N,)i(HjS0Jj9aq separates in small brick.
jisd needles.



METHYL-QUINOLINE SUUHONIO ACID. 889

(Py. 8)-JIetliyl.eiuinoline (B. 2)-carboxylio

ildehvde
C20-9 :CH.Q.OH:CH j.^..^aiaenyae

OH:CH.C. N :OMe* LlOb ].

Formed by oxidising the corresponding methyl-
quinolyl-aorylio acid with KMnO„ aooompanied
by agitation with benzene (Miller a. Kinkelin, B.
18, 3237). Needles (from water) ; m. sol. ligroin
and hot water, v. e. sol. alcohol, ether, benzene,
and acids. On heating with quinaldine at 150°
it forms CsH„N.CH:CH.C„HjNMe, a yellow in-
soluble substance melting above 300°,

—

B'^jPtCl, 2aq : orange prisms.
Phenyl-hydraBtde Oj^isNa. [160°].

Golden prisms (from alcohol).

(£. 2, 4)-I)i-methyl-quinoIine [Py, 3)-caTb-

oxyUc aldehyde
g^^;Se:o.''^;c5HO- [^O^"].

Formed by oxidising {B. 2, 3)-di-methyl-quinolyl-
acrylio acid with KMnO, (Pauajotoff, B. 23,

1471). Yellowish plates, v. sol. alcohol and
ether, sL sol. water. Sol. acids ; insol. alkaUs.

Iri'methyl-qninoline carboxylic aldehyde
CijH.jNO. [101-5°]. Formed from tetra-methyl-
quinoline (derived from paraldehyde, aniUne,
and HCl) by treatment with CrOjCl, followed by
water ^Einhom, B. 18, 3144). Crystallises from
water in needles (containing 3aq) which melt at
74°. When anhydrous it melts at 101-5°. It

reduces ammoniacal AgNO,, forming a mirror.
It yields an oxim [203°] and a phenyl-hydrazide
[207°].

UEIHTZ.-QTTIITOLINE MEBCAFTAN v,

MBimL-qumoL'ni meboapian.
{B. 2)-l[£TH7L-QlTIN0LIirE IB. 4)-S1TL.

PHONIC ACID 0„H,NSO, U.

acid. Formed by boiling a mixture ofp-toluidine

Bulphonio acid, nitrobenzene, glycerin, and
HjS04 (Fischer a. Wittmaok, B. 17, 441).

Formedalsoby the sulphonation of (£.2)-methyl-
quinoline (Herzfeld, B. 17, 1552). Golourless

plates, si. sol. boiling water.—KA' : t. sol. water.

—BaA'j, (dried at 130°) : amorphous, bI. boL
water.

{B. 4)-IIetbyI-qninoline {B. l)-snIphonic acid

CH:OMe''^^>°'°»^- Obtained by heating o-

toluidine Bolphonio acid C,H,Me(XH2)S0,H
[1:2:4] with e^ycerin, nitrobenzene, and H^SO^
(Herzfeld, B. 17, 904). Formed also by sul-

phonating (B. 4)-methyl-quinoline (Herzfeld, B.
17, 1650). Flat prisms (from water) ; v. sol.

water.—EA': long soluble tables.—^BaA',: soluble

trimetrio tables.

{B. 4)-]IIethyl-qTiinolise (B,2)-salphonic acid

^°''^OH;CMe>°>^»'*- Formed by heatmgo-

toluidine snlphonio acid CgH3Me(NH2)S03H
[1:2:5] with glycerin, nitrobenzene, and H^SO^
(Herzfeld, J5. 17« 903). Colourless sparingly

soluble prisms.

{Py. 8)-]IIethyl-quinoline (B. 8)-Biilphouic

,, 80.H.0 :OH.C.OH:CH >, tj-acid ""•
gH:OH.d. N tOMe'

<3«»'wZiwM p.

sulphonie acid. Formed in small quantity in

the sulphonation of quinaldine. Prepared by
heating amido-benzene^-sulphonio acid (lOOpts.)

with paraldehyde (SOpts.) and HOI (100 pts.) for

S hours on the water-bath (Doebner a. Miller, B,
17, 1708). Small monocUnic crystals, v. sol.hot

(B. 4)-sulphonio

Qumaldme o-suU

water. On fusion with KOH it yields oxy-

methyl-quinoline [213°].

(Py. 3)-Methyl-qninoUne

„„,. GH:OH C.CH:OH
^°^°-

CH:C(S0,H).6. N : OMe"
phomc acid. Formed, in small quantity, in sul-

phonating quinaldine (Doebner a. Miller, B. 17,

1703). Long flat triclinic prisms, v. sol., hot
water. On fusion with potash it yields oxy-
methyl-quinolino [74°].

{Py. 3)-M[etliyl-quinoline (B. 1 or 8)-suI-

«T,n„i» ooifl CH:C(S03H).C.CH:CH „,phonic aoid 6h:CH^-0. N :CMe °'

GH:CH O.CH:CH
C(SOaH):CH.C. N :CMe-
phonic acid. The chief product of the sulpho
nation of quinaldine (Doebner a. Miller, B. 17,

1703). Glistening monochnic prisms ; sol. hot,

si. sol. cold, water. On fusion with potash it

gives oxy-methyl-quinoline [234^. Distillation

with KCy yields the nitrile of the corresponding
carboxylic acid (Bichard, B. 23, 3488).

{Py, l)-IiIethyI-qmiioline sulphonie acid

OoH3(SOsH)<[|h .^'fjg.
L^idine sulphonieacid.

Formed by heating ' homohydrocinchonic acid

'

CjoHaNSOaWith HjSO, at 180° (Weidela. Hazura,
M. 5, 652). Crystallises from water in thin
plates (containing aq) ; nearly insol. cold, v. sol.

hot water.

{Py. l)-K[ethyl-qulnoline (B. 2)-snlphonio

„„,;, SOaH.C:CH.G.CMe:CH ,,„^„, . r,„„,
*"* HC:CH.C.N=CH' "°™^'^ "y "®»'*-

ing lepidine (1 pt.) with HaSO, (8 pts.) at 300°

(BuBch a. Koenigs, B. 23, 2680). Silky needles

(containing a!aq), v. sol. hot water.—AgA'aq:
white jelly, becoming crystalline.

{Py. 1, 3)-I)i-methyl-qniiioline sulphonie acid

0„H„NSO.i.«. CA(SO,H)<^'^«;g=[^. Formed

by sulphonating the corresponding di-methyl-
quinoline (Beyer, J. pr. [2] 33, 407). Tables or

flat needles, not melting below 303°. On fusion

with potash it yields oxy-di-methyl-quinoline

[44°].

(B. 1, 4)-I)i-methyI-quinoIine (B.2)-saIphomo

acid
^^'^'^H-CMe^^'^'^' P-^V^oQI^^^e

sulphonie acid. Formed by heating (B. 1, 4)-di-

methyl-quinoline with fuming H^SO,. Formed
also from xylidine sulphonie acid by heating
with nitrobenzene, glycerin, and H^SOj (Nolting

a. Friihling, B. 21, 3157).—KA': needles or

plates, V. Bol. water.—BaA', aq : plates, t. boL
hot water.—^BaA'j 2aq.

(B. 1, 4)-I)i-methyl-qTiinoIine (B. 3)-8nl-'

phonic acid gQ jjQ jpjjg^CsHjN. Formed by

heating xylidine sulphonie acid (derived from
jj-xylene sulphonie acid) with nitrobenzene,

glycerin, and H^SO, (Nolting a. Friihling, B. 21,

3156). Short white plates, si. sol. cold water, t.

sol. hot water and dilute acetic acid.—KA'aq : v.

e. BoL water.—BaA'2 aq ; needles, t. boI. hot
water,

(B. 2, 4)-Di-methyI-qninoline Bulphonio acid
C8HMei,(S03H)(05H3N). Formed by heating the
corresponding di-methyl-qninolincwith fuming
HjSO^ at 165° (Berend, B. 17, 2716). Minute
needles (from aloohol-ligroin).
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(5. 2, 4 ; Py. 3)-Tri-methyl-qiiiiioUiie (B. 1)-

cnlphouic acid. Formed from the corresponding
tri-metbyl-quinoline by heating with G^BjO, at

125° (Fanajotoff, B. 20, 36). Small yellow needles
{from dilute HGlAq), not melting at 260° : inaol.

cold water.—BaA'^Saq : silky needles.

METHYL-QUINOLmiC AOID v. Mgihzi.-
PTBIDINE SIOABDOXYIilO ACID.

METHyL-ftUINCLIliniM HYDEATE v.

Methylo-hydrate of Quinoline.
(Py. lyjUEfSYL-iPy. 3 : B.3)-DIQTriN0LTL

yPMe:OH .CH:CH

\ N rC'^ \ N :CH
[188°]. Obtained by heating flavaniline (10 pts.),

with nitrobenzene (5 pts.), glycerin (80 pts.),

and HjSOj (30 pts.) (Fischer, B. 19, 1036).
Colourless crystals. Strong base. Its salts

with mineral acids have a splendid blue fluor-

escence in dilute solution.

'

Methylo-iodide B'Mel: fine yellowish

needles, easily soluble in water.

Jii-{Py. 3)-metIiyl-diqninolyl CjoHijN, t.e.

CMe;T>OA.C.H,<^lf;§=[,. [207°] (aboye

860°). Prepared by gradually adding paralde-

hyde (90 g.) to a solution of benzidine (80 g.) in

cone. HClAq (400 g.) at 100°. After heating for

ten hours the product is diluted with water,

treated with NaNO^, boiled, and ppd. by EOH
(Hinz, A. 242, 326). Slender white needles, sol.

alcohol, benzene, and chloroform, si. sol. water
and ether.—B"H2PtCl|, 2aq : light-yellow pp., si.

sol. hot water.—B"2HNOs; small colourless

needles, v. sol.water, si. sol. alcohol.—^B"HjCr20,:

slender yellow needles, si. sol. hot water.

Di-methyl-diquinolyl CajHuN^aq [162°].

Formed by heating quinaldine with sulphur
(Von Miller, B. 21, 1828). Crystallises from
alcohol in white needles (cont^^ining aq). Its

picrate crystallises in needles. The platino-

chloride forms needles, v. si. sol. water.

Xetra-methyl-diqninolyl OjjHjjNj i.e.

OH :CMe\n -rj rvr /CMe:CH
CMe: N ^"'^'•^o^'<^ N :OMe'

Tetra-methyl-diqmnolyline. [232°]. Formed
by heating benzidine with acetone and cone.

HClAq at 180° (Schestopal, B. 20, 2506). White
plates, insol, water, si. sol. ether, v. sol. alcohol.

When heated with benzoic aldehyde and ZnCl,
at 180° it forms a compound crystallising from
alcohol in yellow needles.

Salts.—B"H2Cla. Needles, v. sol. water and
alcohol.—B"H2S04. Needles (from water) or

prisms (froni alcohol).—B"H2PtClj: needles.

—

B"H2Cr20, : needles, si. sol. cold water.—Pi-
crate : insol. water and cold alcohol. —
B"l2Cl2 2H01; flesh-coloured needles.

Methylo-iodide B"UeJ.,. [270°].

Ethylo-iodide B"Et2l2. [158°].

(Py. 3 -METHYL-QTTINOLYL.(B. 2).ACaY-
LIO ACID OijH.iNOj i.«.

COjH.CH:CH.O :CH.C.CH:gH
CH:CH.C. N :OMe'

Qtimaldine-acrylie acid. Obtained by heating a
miztnreof paraldehyde(40g.),p-amido-cinnamic-
acid hydrochloride (50 g.), and cone. HCl (50 g.)
(Miller a. Kinkelin, B. 18, 3235). Small con-
centric needles. Decomposes between 240° and
250°. Sol. hot alcohol, si. sol. cold alcohol and
water. By an alkaline solution of KMnO, it is

ozidised to methyl-quinoline carboxylio aldehyde

C,HsMe.OHO.
Salts.—A'H,HClaq: easily soluble concen-

tric prisms.—A'H,HN03aq :' needles or prisms,

si. sol. dilute HNO,. — (A'H,H01)JPtOl4 2aq

;

reddish-yellow prisms.
(Py. 8)-Metliyl-qui]iolyl (B. 8)-aoryllo acid

n TT vn • CH:CH.Q.CH:CH
^i»tin«"j *•«• C0jH.CH:CH.CI :GH.b. N :CMe'
[246°]. Obtained by heating m-amido-cinna-
mic acid with paraldehyde and cono. HGlAq at

150° (Eckhardt, B. '22, 272). Small white
monoclinic prisms (from alcohol), tending to

become yellow ; si. sol. ether, chloroform, and
petroleum-ether, m. sol. alcohol, benzene, and
acetone. When heated above its melting-point

a small sublimate of slender needles [223°] is

obtained. KMnO, oxidises it to the correspond-

ing methyl-quinoline carboxylic aldehyde. On
warming with chloral on the water-bath two
compounds are formed. One of these compounds
C,2H,N0,.CH2.CH(0H)CC1, crystallises from al-

cohol in prisms [201°], which dissolve in nitric

acid with violet fluorescence, and which yield

the salts CisHijOlaNOjHCl [over 300°] and
AgC,5H„CljN0, crystallising in slender needles.

The other compound O^gHjjCljN^O, crystallises

from alcohol in needles [128°] which dissolve in

nitric acid with blue fluorescence, and which
forma a salt C^sHjsClsNjOsHCl [217°].

Salts .—ELA'HCl aq : deliquescent trimetrio

needles.—(HA')2H2PtClj 2aq : yellow needles oi

plates.—HA'HNOgaq: needles, sol. water. —
HA'CjH2(N02)0Haq. [152°]. Bundles of

slender needles, sol. alcohol, hot water, and
HOAc, si. sol. ether.—CaA', 3aq : slender needles

(from water), v. sol. dilute HClAq and acetic

acid.—AgA'2aq : minute crystalline lancelets.—

AgA'4aq : needles.

(Pj/. 3)-Methyl-qainolyI-(B. l?)-acryUc acid

C„H„N02. Formed on one occasion in the

preparation of the preceding isomeride (E.).

Crystallises in yellowish monoclinic plates (con-

taining aq) [184°] and in white crystals (con-

taining i EtOH) [204°]. Its ammoniacal soln-

tion, unlike that of its isomeride, is not ppd. by
salts of Ba, Ca, and Mg.

(B. 2, 4)-Di-methyl-(Py. 8)-qijinolyl-acrylic

., CMe:CH .C.CH:CH « a
^'^ CH :CMe.C. N :6.CH:CH.0O2S'

*^*^*^

by boiling the compound of chloral and (B. 2,

4 ; P^. 3)-tri-methyl-quinoline with aqueous E^CO,
(Panajotofi, B. 20, 42). Yellowish needles, de-

composing at 180°, forming a product melting

at 210°.

METHYL-QXriNOLYL-AUUOinTTllI lODIDB
V, Methylo-iodide ot QumoLiNE.

(Py. l)-MEIBYI,.aTTIIfOLTL ETHYL SUL.

PHIDE C.H^<°^^^^p;t• Formed by treating

methyl-qninolyl mercaptan with NaOEt and
EtI (Boos, B. 21, 628). Oil, volatile with steam.

—B'^HaPtOljiaq.—BHI. [214']. LongyeUow
needles.

(Py. 3)-MethyI-qninolyl ethyl sulphide

dium methyl-quinolyl mercaptide and EtI (B.).

White needles, V. soL alcohol and ether, insoL
water.
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iETHA - METHYI. - DIQTTINOLYLINE v.

Teiba-ubiuyl-diquinolyl.

{Py. 1)-]!IETHYL.(P2/. 3)-QTIIN0LYL MEE-

CAPTAN Oi^BVC^^^-.^^g- [253°]. Fonned

by heating (Py. 3, l)-oxy-methyl-quinolme with
PgSj at 150°, extracting the product with HClAq
and ppg. with water (Boos, B. 21, 625). Brown-
ieh needles (from alcohol) ; insol. water, si. sol.

cold alcohol, t. sol. ether. Not attacked by
hydroxylamine or phenyl-hydrazine. HjOj oxi-

dises it to a disulphide. NaOEt and EtI form
methyl-quinolyl ethyl sulphide.

(Py. 3)-IIethyl-(P^. l)-qninolyl-mercaptan.

03,<^g/jg)=ggp. [187°]. Formed by the

action of P2S5 on (Py. 1, 3)-oxy-methyl-quinoline

(Boos, B. 21, 628). Crystallises from water in

plates (containing aq) ; T. sol. hot water, alcohol,

and ether. With NaOEt and EtI it yields

C,H5MeN(SEt) [56°].

Di-(Py. l)-methyl-ai-(Py. 3)-qtiinolyl disnl-

^MA. p„/CMe:CH gH:OMe\pTr

[167°]. Prepared by oxidising the correspond-

ing meroaptan with hydrogen peroxide (Boos, B.

21, 627). White plates (from benzene) ; v. sol.

alcohol, ether, and benzene, insol. water and
alkalis.

(Py. 3) - METHYI - (B. i) - ftUINOLYL
PHENYI KETONE C„H„NO i.e.

6H:Cbz: C:^N icMe-
(B-'^hBen.oyl^uMdine.

[108°]. Colourless felted needles. Formed by
boiUng o-amido-benzophenone (1 pt.) and par-

aldehyde (2 pts.) with dilute HjSO, (16 pts.)

(Geigy a. Koenigs, B. 18, 2406).

(Py. 3)-methyl-(B. 2)-quinolyl phenyl ketone

0,H5.CO.C : CH.C.CH:CH .~o„ ..^^
CH: CH.C. N :CMe • ^^^^- (^''°'®

300°). Formed by adding paraldehyde (1 mol.l

to a hot solution of p-amido-benzophene (1 mol.)

in cone. HClAq and digesting the mixture on a

water-bath (Hinz, A. 242, 323). Plates (from

alcohol) ; v. sol. hot water, alcohol, and ether.

—

B'aH„PfcCls2aq: needles. Melts at 110° when
anhydrous.—B'2H2CrjO, : needles.

Methylo-iodide'B'lAel. [220°].

(B. 2)-METHYL.ftTriN0XAIINE C„H,Nj i.e.

CH^-CHCN-CH- ToluquinoxdWm. (244° un-

Bor.). Obtained by the action of glyoxal on

(1, 3, 4)-tolylene-diamine, and purified by means
of its compound with NaHSOj (Hinsberg, B. 17,

321 ; A. 237, 336). Liquid, turning yellow in

air and light ; n^soible with cold water, alcohol,

ether, and benzene; less soluble in hot water.

With tin and HClAq it gives a blue colouring

matter. Forms a dibromide CjHgBrjNj crystal-

lising from chloroform in needles, which blacken

and decompose at 170°.—B'^HaPtOls : yellow

needles ; si. sol. water and alcohol.—B'jHgOjO,.

Needles [136°] ; b1. sol. water.

Compound with sodium bisulphite
B'(NaHSOs)2 2aq: slender needles; v. sol. water,

m. sol. alcohol.

JEthylo-iodide B'Etl. Colourless crystals;

V. sol. water, soL alcohol and chloroform.

Derivatives.— F. ChiiOeo-toluquinoxai,inb.

(B. 2 ; Qu. 2) - Di - methyl - qninoxaline

CH'-OH-CiNicMe '
* ^ethyl.tolyUm-iUiru>xai.

inc.' [54°]. (268° nnoor.). Formed by the

action of chloro-acetone (2 mols.) on an aqueous

solution of (1, 3, 4)-tolylene-diamine (Hinsberg,

B. 19, 485 ; A. 237, 368). Fonned also by the

action of tolylene o-diamine upon methyl-glyoxal
or its oxim, nitroso-acetone (Peohmann, B. 20,

2S44). White crystals, turning red in the air

;

V. e. sol. cold water, alcohol, and ether. Ppd»
from its aqueous solution on boiling or on adding

KOH. Not affected by nitrous acid or Aa^O.—
B'oHjPtOlj : yellow needles : b1. sol. water.

„ . ^, , . ,. CMe:OH.O.N:CMb
Tn-methyl-quiaoxahne ^^ :CH.(i.N:CMe'

[91°]. (271°). Formed by the action of di-

methyl diketone (diacetyl) on (1, 3, 4)-tolylene-

diamine acetate (Pechmann, B. 21, 1414). Hexa-
gonal crystals (from ligroin).

- Tetra-methyl-diqninozaline, so called,

gMe:N.C.CH:C.N:QM6 r.i>,»™ snnoi nt,+o;„..i
CMe:N.O.CH:C.N:CMe ' ^^^"^^ ^°° ]• O^tamed

by warming tetra-amido-benzene with excess of

di-methyl diketone CHj.CO.CO.CHj (Nietzki a.

Miiller, B. 22, 444). Beddish star-shaped plates

(from aniline). Nearly insol. water, alcohol, and
ether. Its solution in cone. H^SO^ is bluish-

green, and becomes blue on dilution.

METHYL-ftUINOXAIINE DICARBOXYIIC
arrn n rr w n • CMe:CH.C.N :C.CO,HACID CiiHgNjO, M. jjg .CH.6.N iC.COaH-
Tolziquinoxalme dica^boxylio acid. Prepared
by the action of an aqueous solution of (1, 3, 4)-

tolylene-diamine on sodium di-oxy-tartrate (carb-

oxytartronate) at 80° (Hinsberg, A. 237, 353).

Colourless needles or prisms ; v. sol. water, v. si.

sol. benzene. When crystallised from water its

molecule contains |aq. The anhydrous acid de-

composes at 130° into CO, and a mono-carboxylio
acid. SnCl, forms a compound crystallising in

dark-green needles, si. sol. water.
METHYL-ftUINOXYI v. (Py. l)-OxT-]ia:iHn,-

QUINOLINE.

METHTL-BESOEOIN v. Obcin.
Di-methyl-resorein v. Di-methyl derivative

of Besobcin.
Tri - methyl - resorcin C^(CH3)3(OH),

[1:3:5:2:6]. Di-oxy-mesitylene. Mesorcin. [150°].

(275° cor.).

Prepa/ration.—Nitro-mesidine, obtained by
partial reduction of di-nitro-mesitylene,is treated

with HNO2 3.nd converted into nitro-meaitol ; by
reduction of this and treatment again with HNO,
mesorcin is obtained (Knecht, B. 15, 1375).

Properties.—White plates : si. sol. cold water
May be sublimed. Beduces ammoniacal AgNO,
in the cold. By FcjOl, it is oxidised to oxy-
isoxyloquinone. Heated with H2SO4 it gives a
substance whose alkaline solution is pink with
an intense green fluorescence.

Di-acetyl derivative C8H,„(0Ac)j. [63°].

(305° cor.).

, METHYL-EOSANILINES v. Methyl-tm-
AUIDO-DI-FHENTIi-TOLTIi-CABBIIIOIra.

Methyl • pararosanilines v. Methyl -ini-
AMlnO-TM-PHENYIi-OATIBINOLS.

LI-METHYL - EOSINDOLE G^B.^.'S^ i.e.

C,H.O<^«^«^ (?) . [0. 270°]. Formed
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together with benzoyl-methyl-indole by heating

methyl-indole (methyl-ketole) with benzoyl

chloride and ZnOU. Also formed by oxidation of

the leuco- compound benzylidene-methyl-indole.

Amorphous yellow pp., v. sol. alcohol and ether;

oryellpwish-red prismatic crystals, si. sol. alcohol,

T. b1. Bol. ether. The amorphous modification is

converted into the crystalline by long boiling

with water. It dissolves in acids and in alcoholic

NaOH or KOH with a red colour. Its salts are

red dyestuffs closely resembUug rosaniline. By
zinc-dust and NH, it is reduced to benzylidene-

methyl-indole [248"].—BBCl : small metallic

green crystals ; si. sol. water (Fischer a. Wagner,
B. 20,815).

METHYL SALICYLIC ACID ». OxY-Tomio
ACID and the Methyl derivative of o-Ozy-benzoio
ACID.

METHYL-SALICYLIC ALDEHYDE v. Methyl
derwatime of o-Oxy-bhnzoio AiiDEHYDE.

DI-METHYL-SELENAZOLE v. SELENinM,
OBGANIO COMPOtTKDS.

METHYL-SELENIDE v. Selenium, oboakio
COMPOUNDS.

METHYL SILICATE O^H.^SiO, i.e. Si{OMe),.

(122°). S.G. 2 1-0589. V.D. 5-38 (calo. 5-26).

Formed by the action of SiClj on dry methyl
alcohol (Friedel a. Crafts, A. Ch. [4] 9, 32).

Colourless liquid with fragrant ethereal odour

;

m. sol. water, the solution depositing gelatinous

silica when kept for a month. When heated with
SiCl, in various proportions it gives rise to the
oomponnds ClSi{OMe)„ (115°), S.G. s 1-195, V.D.
5-58 (calc. 5-42); Cl2Si(OMe)2, (o. 100°), S.G. 2

1-260, V.D. 5-66 (calo. 5-57); and Ol3Si(OMe),

(0. 84°), V.D. 5-66 (calc. 5-7.3).

HezB-metbyl disilicate Me^Si^O,. (202°).

S.G. 2 1-144. V.D. 9-19 (calc. 8-93). Formed
when, in the preparation of Me^SiO,, the methyl
alcohol is not quite dry. Formed also by heat-

ing Me^SiO, (2 mols.) with water (1 mol.) and
methyl alcohol.

METHYL-STIBINE v. Antimont, Ccmpounds
viith orgamc radicles, vol. i. 293.

METHYL -STILBAZOL v. Siybyl-meihtl-
PTBIDINB.

METHYL-STILBENE o. s-Phbhyl-toltl-
BTHTLENE.

Di-methyl-Btilbene v. Ci-tolyl-ethyi^ne.
Tetra-methyl-atilbene o. Di-xyiiyl-ethylenb.
METHYL-STEYCHNINE v. Strychnine.
METHYL-STYBENE v. Tolyl-aobtyiene.
METHYL STYBYL KETONE «. Stybyl

UETHYIi KETONE.
METHYL-SUCCINIC ACID v. Pybotabtabio

ACID.

tt-Di-methyl-snccinio acid CeH„0, i.e.

OOjH.CH2.CMe2.CO2H. Isoadvpic add. Isobu-

tame diearboccyUc acid. Mol. w. 146. [140°].

H.O.V. 671,400. H.C.p. 671,700. H.F. 287,300
(Stohmann, Kleber, a. Laugbein, J. pr. [2] 40,

212).

Formation.—1. From its imide, which is

formed, together with di-methyl-malonamic acid,

by oxidising mesitylio acid OjHuNOj with
EMnOj in acid solution (Pinner, B. 15, 682).—
2. By boiling with HOlAq the isobntane tricarb-

oxylic ether C02Et.CMe2.CH(C02Et)j obtained

by the action of a-bromo-isobutyrio ether on
sodio-malonic ether (Leuckart, B. 18, 2850

;

Bischofi, B. 23, 1943). Formed also by heating

the corresponding isobutane tricarboxylic acid

(Barnstein, A. 242, 133).—3. By oxidising with
chromic acid mixture the terpeneOjgH,, obtained
from oopaiva balsam (Levy a. Englander, A. 243,

192).—4. By oxidising tropilene C,H, with nitric

acid (S.G. 1-38) (Ladenburg, A. 217, 139).—6.
By heating its nitrile (obtained from isobnfylene

bromide and ECy) with HGlAq at 160° (Hell a.

Eothberg, B. 22, 1740).

Properties.—Thick colourless prisma (from

benzene), crystallising from water in efSores-

cent monoclinio forms; a:&:c = 2-029:1:1-191;

o=118° 36' ; 18 = 95° 16'
; 7 = 101°. V. sol. water,

alcohol, ether, and acetone, v. si. sol. chloroform
and ligroin. At about 185° it splits up into CO,
and its anhydride.

Salts.—EHA"2|aq: small prisms (P.)j—
KHA"6aq (B.).—NaHA"3iaq. Monoclinio
prisms ; a:b:e = 1-8865:1:4-1801 ; j8 = 90° 43' (L. a.

B.).—Na2A"llaq: needles, v. sol. water. —
NH,HA". — (NH4)2A". — BaA" 2aq (B.). —
BaA"2^aq: monoclinio plates; a:&:c= 1-601;

1:1-790; i8= 97°26'. SI. sol. hot, m. sol. cold,

water, insol. alcohol (L. a. F.). — CaA" aq

:

minute plates, si. sol. water, insol. alcohol.

—

—CdA"6aq.— CuA"2aq. — PbA"aq.—AgjA":
white pp., V. si. sol. water.

Methyl ether MojA": (200°). S.G. f|
1-0568.

Ethyl ether EtjA". (215°). S.G. « 1-0134

(B.) ; il -9976 (L. a. B.).

Anhydride
^H^';co>0- P9°]. (218°)

(B.) ; (220°) (li. a. E.)!

'

Chloride O^-H^MeJOfiJDik). (201°) (B.);

(193°) (L. a. B.). Formed by heating the acid

with PCI, at 125°. Beacts with phenyl-hydraz-

ide, forming the compound Qa^^'gQ^N.NHPh

[132°], which yields a nitrosamine [76°].

Imide ^2®2;^^>NH. [106°]. Formed

from the chloride andNH^ Plates (from ether).

Yields ObHsKNOj 2|aq, crystallising in prisms,

V. sol. alcohol.

Nitrile CN.CH2.OMe2.ON. Isobutylene
cyanide. (219°). Formed by leaving a mixture
of isobutylene bromide and alcoholic EOy to

stand for two weeks, heating to 140° to expel
alcohol, and extracting the residue with ether
(Hell a. Bpthberg, B. 22, 1740). Clear liquid,

T. sol. water.

iln<i-s-di-methyl-succinic acid OgHuO^ i.e.

CO2H.CHMe.CHMe.CO2H. Male'Cnoid di-

methyl-sticcimc acid. Butane dica/rboxylic acid,

[120°] (0. a. E.; H. a. B.; B. a. V.); [124°]

(Z.). S. 30 at 14°.

Formation.—1. Together with the isomerio
' para ' or fumarqid acid [194°] by reduction of

di-methyl-male'ic acid (Otto a. Bossing, B. 20,

2736).—2. Together with the isomeric acid [194°]

by heating with HClAq the mixture of their ethers
obtained by adding a-bromo-propionic ether to

an alcoholic solution of a-cyano-propionio ether
and NaOBt (Zelinsky, B. 21, 3160).—3. A mix-
tureof the ethers of the two isomerio s-di-methyl-
Buccinio acids is also formed, with other bodies,

when a-bromo-propionic ether is heated with
finely-divided silver (Hell a. Bothberg, B. 22,
60).-—4. The mixture of • anti- ' and ' para ' di.

methyl-succinic acids is also formed by hydro-
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lysis of butane trioarbozylio acid derived from
sodium methyl-malonio ether and a-bromo-pro-
pionio ether (Leuckart, B. 18, 2346 ; BisohofE a.

Voit, B. 22, 389).—5. Prom its anhydride, which
is formed, together with the anhydride of the
fumaroid isomeride, by heating the fumaroid
acid [194°] for several hours at 200° (Bisohoff

a. Voit, B. 23, 641).

ProperUes.—Concentrically grouped prisma-
tio needles, more sol. hot than cold water, v. sol.

ether, alcohol, acetone, and chloroform, si. sol.

CSj and benzene, almost insol. ligroin. A neu-
tral solution of its ammonium salt gives a yel-

lowish-red pp. with FeCl,, a greenish-blue pp.
with caprio sulphate, but no pp. with salts of

Ba, Zn, Mg, Co, and Ni. Bromine at 130° con-
verts it into di-methyl-maleic acid [95°].

Salts.—CaA"2aq: crystalline powder, si.

sol. cold water.—-BaA" 3aq : thin plates, si. sol.

water.—AgA": white crystalline pp.
Methyl ether U6^'. (200°). PromAg^A"

and Mel at 100°. Oil, with pleasant odour
(Zelinsky a. Erapivin, B. 22, 646).

Ethylether'E.ij^'. (222°). S.G.S 1-0218;

V 10072 (Z. a. K.) ; ^ 1-0315 (B. a. V.). H.C.
1,296,860 (Ossipoff, O. B. 109, 224). Oil, decom-
posed by beat into the anhydride and Et^O.

Chloride (186°-197°).

Imide ffi:o8>NH. [106°] (B. a. V.)

:

[110°] (Z. a. K.). Obtained by distilling the dry
ammonium salt in gaseous NH,. Stellate groups
of prisms (from dilute alcohol) or thin needles
(from benzene), v. sol. water, alcohol, benzene
and chloroform, si. sol. ether, v. si. sol. Ugroin.

reconverted into the acid [120°] by alkalis.

Anilide CONHPh.CHMe.CHMe.OONHPh.
[222°]. Formed from the chloride and aniline.

Needles (from alcohol).

Pher,,yl.imide ^^^^>^^T^- [146°].

Permed by heating the acid (1 mol.) with ani-

line (2 mols.) till the aniline begins to distil.

Slender needles, v. sol. alcohol, ether, and benz-
ene, al. Bol. water.

Anhydride ^^^%%yO. [87°]. When

formed by heating the ' anti ' acid to 200°, it

yields only the ' anti ' acid, again when heated
with water ; but when formed from the ' para

'

acid by like treatment the product (a mixture of

anhydJddes?) yields a mixture of 'para' and
anti' acids, the amount of the latter increasing

with the duration of the heating. Pormed also

from the ' anti ' acid by heating with AcCL In
all cases it melts at 87°. When heated with
bromine in chloroform at 90° it yields di-methyl-

maleic acid.
' Para '-s-di-methyl-succinic acid Gfi^fiii^.

MeCH(C02H).CHMeC02H. Fumaroid vwriety

of a-dH-methyl-svMinio acid. Isoadipie acid.

Hydropyrocinchomc add. [194°] (O. a. B.);

(B. a. v.). (192°) (Z,). H.P. 238,000. H.O.v.

670,700. H.C.p. 671,000 (Stohmann, Eleber, a.

Langbein, J.pr. [2] 40, 212). S. 1 at 22°.

Formation..—1. By heating a-bromo-pro-

pionic acid with reduced silver at 155° (Wisli-

cenus, B. 2, 720; cf. ora<i-Dr-METHiL-suociNio

ACID, Fonnation 3).— 2. By boiling (a;3)-di-

methyl-aoetyl'Succinic ether with cone, alco-

holic KOH (Hardtmnth, A. 192, 143).—3. By

boiling an aqueous solution of sodium di-methyl-

maleate with sodium-amalgam (Weidel, A. 173,

109 ; M. 3, 612).—4. Prom its amide which is

formed by the action of NH, on an oily product

of the action of bromine on a solution of cyano-

ethine in dilute HjSO^ (E. von Meyer, J.pr. [2]

26, 358).—6. Together with the isomeride [120°]

by the reduction of di-methyl-maleio anhydride

by HIAq at 220° or by sodium-amalgam (Otto

a. Beckurts, B. 18, 838 ; Otto a. Bossing, B. 20,

2736).—6. By heating oyano-di-methyl-succinio

acid with HCLA.q (Zelinsky, B. 21, 3166).—7. To-

gether with the ' anti ' isomeride, by all the

modes of formation described above for that

acid.— 8. By heating the 'anti' isomeride for

several hours with cone. HClAq at 180°-190°

(Bischoff a. Voit, B. 23, 643).

Properties.—Small triclinio needles (from

alcohol), si. sol. water, m. sol. alcohol. On heat-

ing at 200° it yields a mixture of its anhydride
and that of the ' anti ' acid ; after several hours'

heating it is almost wholly converted into the

anhydride of the 'anti' acid. Its neutral solution

is ppd. by PeClj, CuSOj, BaCl,, and lead acetate.

On treatment with bromine it yields di-methyl-

maleic acid.

Salts.—NH,HA" (dried at 100°). Mono-
clinic prisms, v. sol. water.—CaA" 2aq : prisma
(Bischoff a. Each, A. 234, 76).—CaA"aq (Z.).—

GaA"l|aq (W.). Monoclinic needles.—SrA".

—

BaA"4aq.—PbA".—PbA"iaq: short prisms.—
CuA".—AgA".

Methyl ether M.eji.". (199°). Oil (Zelin-

sky a. Krapivin, B. 22, 650). Yields the acid

[192°] on saponification.

Ethyl ether -EAJi.". (220°). S.Q.g 1*013;
i» 1-002. H.O. 1,303,570. Oil, with pleasant

odour. Yields on saponification a mixture of

the acids [120°] and [192°].

Chloride (186°-197°).

J-TOi(Z«'^®^^j^^8>NH. [78°]. From the

ether and KH,. Crystallises from benzene.

Yields only the ' para ' acid on saponification.

Anilide MeCH(CONHPh).CHMe.OONHPh.
[235°]. Prom the chloride and aniUne. Needles,

sol. ether and HOAo. Yields only the ' para

'

acid on saponification.

Phenyl-imide ^''^uem>^^
[126°]. Formed by heating the acid with ani-

line. Caustic potash converts it into a mixture

of ' anti ' and ' para ' acids.

Anhydride ^^eHMe!oO>0- f^^^-

Pormed from the acid and AcCL May be re-

converted into the original acid. By heating
the ' para ' acid to 180°-196° a mixture of anhy-
drides [87°] is formed,which yields on saponifica-

tion a mixture of ' anti' and ' para ' acids.

Derivatime.—v. Di-CHLOEo-Di-MEiHyL-suo-

cnno Acn>.

Tri-methyl-snccinic acid C,'E.^fi^ i.e.

C02H.CHMe.OMe.,.CO,H. [105°]. mectrieal
ccmdMotmity : Bischof, B. 23, 1466. Pormed by
the hydrolising action of H^SO^ on pentane tri-

carboxylic ether obtained from sodium methyl-
malonic ether and o-bromo-isobutyrio ether
(Bischoff a. Mintz, B. 23, 649). Yields an an-
hydride melting between 67° and 82°.

This acid is probably identical with s-di-
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methyl-glutario acid (BisohoS a. Jannsnicber, B,
23, 3403).

Tetra-methyl-snccinic acid CsH^Oj i.e.

CO2H.CMe2.CMe2.COjH. Hexane cUcarboxyUa

acid. Mol. w. 174. [192°]. Formed, together

with the isomeric tri-methyl-glutaric acid [97°],

by heating o-bromo-isobutyrio ether (3 pts.) 'vsrith

dry silver powder (2 pts.) at 125° for 8 hours.

The product is fractionally distilled, and the
fraction 200°-250° saponified by heating with
HBrAq at 100°. The resulting acids may be
separated by steam distillation, tetra-methyl-

succinic acid alone passing over (Hell, B. 7, 320

;

10, 2229 ; Auwers a. V. Meyer, B. 22, 2014,
3005 ; 23, 299).

Properties.—Short branching crystals, melt-
ing at 200° when quickly heated, and 192° when
slowly heated ; si. sol. cold water, m. sol. hot
water, ether, chloroform, and CB„ v. sol. alcohol
and benzene, almost insol. ligroin.

Anhydride [147°]. (230-5°). Formed by
beating the acid alone, with HClAq at 200°, or
with AoCl at 100°. Formed also by treating the
acid (6 g.) with red phosphorus (-S g.) and
bromine (16 g.). Slender needles (from ligroin).

May be sublimed. Soon becomes resinous.

Nearly insol. cold water and cold NajCOjAq,
slowly dissolved by these liquids on heating,
being converted into the acid.

DI-METHYI-STICCINIMIDINE CjH„N, ».«.

„NMe
CH2.C^

I
y^HE. . The hydrochloride of this base

CH2.C4
,

is formed by the action of methylamine on suc-

cinimido-ether. — B'HCl : glistening prisms,
[248°], V. sol. water, si. sol. alcohol (Pinner, B.
16, 1658).

METHTL-SUCCINTTRIC ACID. Amide
NH2'.00.NMe.C0.CH2.CH2.C0NH2 (?). [205°-

207^. Formed from methyl-succinyl-urea

'^^'sNH^OaCH' ^^^ alcoholic NH, at 100°

(Menschutkin, A. 178, 210). Plates, t. si. sol.

boiling alcohol.

DI-METHYI-SUIPHAMIC ACID CjHjNSO,
i.e. NMe2.SO2.OH [165°]. Formed, together
with hydrogen di-methyl-ammonium sulphate
NMe2H2.0.S02.0H, by boiling its chloride with
water (Behrend, B. 15, 1610 ; A. 222, 130). Large
six-sided plates (from alcohol), v. sol. water, m.
sol. alcohol, si. sol. ether. By boiling with water,
alkalis, or dilute nitric acid, it is converted into

(NMe2H2)S04H. It expels COj from carbonates.
Salts.—BaA'jaq: plates, v. sol. water.

—

PbA'2 aq.—AgA' aq : v. e. sol. water, ppd. by
adding ether to its alcoholic solution.

Ethyl ether EtA'. From the chloride and
NaOEt. Oil.

Chloride NMe2.S02Cl. (183° at 760 mm.

;

114° at 75 mm.). Formed by heating dimethyl-
amine hydrochloride (1 mol.) with SO2CI2 (IJ
mols.) on the water-bath, the yield being 50 p.c.

of the theoretical. The product is mixed with
water, and the chloride extracted with ether,

shaken with aqueous NajCOj, dried over CaClj,
and distilled (Behrend). Golden-yellow oil, par-
tially decomposing on distillation with evolution
of HCl. V. sol. alcohol, ether, benzene, and
chloroform, insol. water, HClAq, and EOHAq.

Boiling water decomposes it into SCl, fljSOj,

NMej.SOjOH, and dimethylamine. Sodinm-
amalgam reduces it to H^S, dimethylamine, and
HjSOj. Tin and HClAq act in like manner.
Zinc-dust yields tetra-methyl-sulphamide.

Amide v. Di-MEiHyii-SDiPHAMrDE.

Dimethylamide v. TETBA-MEisMi-stiL-

PHAMIDB.
Di-ethyl-amide NMe2.SO2.NEt2. (229°).

From the chloride and NEtjH. Oil, partially de-

composed on distillation.

ti-SI-METHYL-SITLFHAlliSE
NMe2.SO2.NH2. [96°]. Formed by passing NHj
into the chloride of di-methyl-snlphamio acid

(Bejirend, B. 15, 1611 ; A. 222, 126). Six-sided

prisms with pyramidal ends, v. sol. water and
alcohol, m. sol. ether.

s-Di-methyl-snlphamide NHMe.SOa.NHMe.
[78°]. Prepared by the action of methylamine
on SOjCl, in ethereal solution at 0° (Franchi-

mont, B. T. O. 3, 418). Prisms, v. e. sol. water

and alcohol, v. si. sol. benzene. Tastes sweet.

Nitric acid converts it into S02(NMe.N02)2.

Tetra-methyl sulphamide S02(NMe2)j. [73°].

Formed from SOjClj and NHMCj dissolved in

chloroform (Behrend, B. 14, 722 ; A. 222, 119).

Formed also from NMe2.S02Cl and NHMe2.
Colourless plates (from alcohol), v. sol. alcohol

and ether, v. si. sol. water, aqueous acids and
alkalis. May be sublimed. Dry HCl at 120°

decomposes it into NMcj-SOjCl and NHMCj.
Cone. HNOa yields NMe2N0j (Franohimont, B.
T. a. 8, 420).

METHYL SULPHATES. Mono-methyl sul-

phate CH3O.SO2.OH. Methyl-sulphraic acid.

Formed by mixing methyl alcohol (1 pt.) with

HjSO, (2 pts.), allowing the hot mixture to cool,

diluting with water, adding BaCO,, filtering and
evaporating. The barium salt thus obtained is

then decomposed by HjSO, (Dumas a. Pdligot,

A. Ch. [2] 58, 54 ; 61, 199 ; A. 15, 40 ; Kane, P. M.
7, 397). Formed also from CI.SO2.OH and methyl
alcohol (Claesson, J. pr. [2] 19, 240). Liquid, not

solidified at — 30° ; v. e. sol. water, m. sol. alco-

hol, miscible with dry ether. Yields Me2S04aud
HjSO, on distillation. When the potassium salt

is heated with potassium acetate methyl acetate

is formed ; methyl ethers of other acids are

formed in like manner.
Salts.—KMeSOj aq : very deliquescent mo-

noclinio tables; a:6:c = -742: -779:1; ;8 = 86°5r
(Schabus, J. 1854, 652).—Ca(MeS04)2 : very de-

liquescent octahedra.—^Ba(MeS04)j 2aq : mono-
clinic tables; ffi:6:c = -824:1-907:1; ;8 = 83° 80*.

S.G. £? 2-278.—Pb(MeS0,)2 aq : long deliques-

cent prisnis, v. sol. water.—^Ur02(MeS04)2 aq:
very deliquescent crystals (Pdligot, A. 56, 281).

Chloride MeO.SOjCl. (132-5°) at 722 mm.
Formed from S02Cl2(l mol.) and MeOH (1 mol.)

(Behrend, J. pr. [2] 15, 32). Formed also from
MeOOl and SO2 (Sandmeyer, B. 19, 861). Pun-
gent oil, decomposed by water into HCl and
MeO.SO2.OH.

Si-methyl sulphate MejSO,. Mol. w. 126.

(188°). S.G. 22 1-324 (D. a. P.).

Formation.—1. From KeJO and SO,.—2. By
dry distillation of MeHS04 n)umas a. F^ligot

;

Claesson, /. pr. [2] 19, 244 ; B. 13, 1699).—3.
By distilling methyl alcohol (Ipt.) with cone.

HjSO, (9 pts.), washing the distillate with water,
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drying the oily layet with CaClj, and rectifying
(Damas a. Pfiligot, A. Ch. [2] 58, 32).

Properties. —Oil, decomposed by boiling water
•nd by alkalis intoMeOHand HjSO,. An ethereal
solution of NHj forms MeCSO^-ONHsMe. Dis-
tillation -with fused NaCl forms MeOl and Na^SO,.
Distillation with KOBz yields MeOBz and KjSO,.
Sodium formate yields methyl formate and so-
dium sulphate. It forms double compounds with
Bulpho-acetates, sulpho-benzoates, and isethion-

ates (Geuther, A. 218, 288).
METHYL SULPHIDE (CH,)jS. Mol. w. 62.

(41°) (E.) ; (37°) (K.). S.G. 22 .845. HJ.p.
12,730. H.F.V. 11,570. S.V. 75-6 (Lossen, A.
254, 71). Formed by passing MeCl into a solu-

tion of KjS in MeOH (Eegnault, A. Oh. [2] 71,

391 ; A. 34, 26). Prepared by distilling a con-
centrated solution of MeNaSOj (from 500 c.c.

MeOH) with aqueous EOH (500 g.) that has been
previously half saturated with H^S; the yield

being moderate (150 g.). Colourless mobile liquid

with very unpleasant odour (Klason, B. 20, 3407).
Beactioris.—1. Takes fire when dropped into

dry chlorine, but if thp temperature be kept low
oily substitution products (CHjCljjS, (CHCyaS,
uud (OCy^S may be obtained (Biche, A. Ch. [3]

43, 283). The compound (CCl,)aS boiled at 156°-
160° and gave a V.D. 5-68 (oalo. 9-41).—2. lodo-
aceUc ether forms S(CHj.C02Et)2, tri-methyl-

Bulphine iodide, and 'ilLe^{GS^OO^i)i (Letts,

Tr. E. 28, 618).—3. Bromo-acetie ether forms
Me2SBr.GH2.C02Et which crystallises in pearly

scales and yields when treated with'moist Ag^O
unstable Me2S(0H).CH4.C0jtBt (Letts).

Combinations.—Me^SBrj. Crystals (Ca-

hours, A. 135, 355). When dissolved in water
it gives off HBr. When its alcoholic solution is

treated with zinc and the product evaporated and
mixed with HgClj, there is formed a pp. of

(SMeJjHgOl^ZnBrj (Patein, Bl. [2] 50, 201).—
McjS^ Crystals resembling iodine.—Me^SHgCl:.
—(Me,S)2PtCl, (Loir, A. 107, 284). Yellow
crystalline powder. Melts with decomposition
at 218° (Blomstrand, J. pr. [2] 38, .365).—

(MejS)aPtCli. [159°]. Formed by the action of

Me^S on potassium platinum chloride at 60°

(Blomstrand, J. pr. [2] 38, 358). Exists in two
allotropic forms, crystaUising in lemon-yeUow
monoolinic crystals,and in yellow dimetric plates

(containingCHCl3).^(MejS)(Et2S)PtCl2. Formed
from ffit2S)jPtCl,and Me^S.—(Me2S)jPt01jBrj.—
(MejSjjPtBr,: reddish-brown monoclinic crystals

(from chloroform).—(Me2S)2PtBr2. Formedfrom
(M92S)3PtS0, and KBr (B.j. Tellow monoclinic
crystals.—(MejSjjPt^Clj: greenish-blaok crystal-

line powder. — (Me2S)jPtIjBr,. — (Me2S)2PtI, :

black arystalUne powder.—(Me2S)2PtI,. [172°].

Formed from (MejS)jPt(NO,)j and KI (B.). Bed
crystals.—(Me2S)jPt(NOs)2. [15^- Formed
from (MejS)2PtClj and AgNO, (B.). SmaU
brownish needles.—(MejS)2Pt(N02)2. Formed
from (Me2S)2PtS0i and potassium nitrite (B.).

Small white plates, soluble in chloroform.—
(Me2S)2PtS04 2aq. [91°]. Formed from silver

sulphate and (MejS)2PtCl2. Tellowish crystalline

mass, V. sol. water.—(Me2S)2PtCr04 : reddish-

brown pp. got by adding KaCrO, to a solution of

(Me2S)^tS04. SI. sol. water, insol. alcohol and

chloroform.
Methylo-iodide SMe,I. Tri-methyl-iiul-

phine iodide. Formed, even in the cold, by the

union of Me^S with Mel (Cahours, G. H. 80, 1317

;

81, 1163 ; A. Ch. [5] 10, 13 ; A. 135, 865 ; 136,

151). Formed also by heating Mel at 100° with

ppd. AsjSs or with Na^S (Klinger, B. 15, 881 ; A.

262, 357) and by heating SBtjI with MeOH at

140° (Klinger a. Maassen, A. 252, 252). Large
prisms (from water), V. sol. hot water, si. sol.

alcohol, insol. ether. Its aqueous solution is

partially decomposed on evaporating at 100°,

forming MojS and iodine. Moist AgjO yields

SMea.OH, a strongly alkaHne base whence the
other salts may be prepared by neutralisation

with acids. An aqueous solution of SMe^I gives

with alcoholic HgCLj a pp. of MejSIHglj which
forms pale-yellow needles, nearly insol. water
and ether, sol, alcohol (Patein, Bl. [3] 2, 169).

Bromine forms Me^SIBrj, which separates from
hot alcohol in orange-red crystals [95°] which in

alcoholic solution give with platinic chloride a

pp. of (MesSC^jjPtCl, (Dobbin a. Masson, O. J.

47, 56). Tri-methyl-sulphine di-bromo-iodide is

converted by dry NHg into MeaSIBr^NjHj, an
amorphous light-green mass [75°-80°]. Chlorine

forms McjSIClj, which separates from alcohol in

yellow crystals [104°], converted by aqueous
ammonia into iodide of nitrogen and by gaseous
ammonia into Me3SICl2 2NH3 an unstable com-
pound which loses ammonia and absorbs water
when exposed to air (D. a. H.). The compound
(Me.,SI)sAs2le is formed by heating AsaS, with
Mel at 100° and crystallises in blue-black needles
(Klinger a. Maassen, A. 252, 260). The com-
pound MejSISnl, crystallises in yellow needles,

b1. sol. cold water. The compound (MeaSI)2Cdl2,
formed by heating CdS with Mel at 100°, crys-

tallises from water or alcohol in white needles,

melting at 185° when slowly heated and 195°

when quickly heated, and converted by aqueous
Cdlj into McaSICdlj [168°].

Methylo-chloride MegSCl. From the base
and HCl. Deliquescent prisms. Gives the salts

(MejSC^jPtCli crystallising from hot water in

sparingly soluble orange-yeUow prisms and
McaSAuCl, crystallising in thick prisms, v. e. sol.

water. McaSOl shaken with an ethereal solution

of iodine yields reddish-black crystals of MejSI^Cl,
which is probably also formed from MosSI and
ICl (Dobbin a. Masson). McjSCl is converted by
ICl into MosSIOLj. Dry chlorine forms MejSCls,
a yellow hquid, soUdifying on exposure to air.

Decomposed by water, alcohol, and ether, into

McjSCl and chlorine.

Methylo-bromide MCjSBr. Formed from
MeaS.OH and HBr. Also formed from MejS
and MeBr. Prisms, v. sol. water. Converted
by iodine in ethereal solution into Me^SBrlj.
With ICl it forms McaSClBrl as yellow crystals

[87°], completely decomposed at 190°.

Methylo - sulphydrate MejS.SH aq.

From Me,S.OH and H^S (Brown a. Blaikie,

J. pr. [2] 2S, 395).

Methylo-sulphide (Me3S)2S. Tri-meth/yl-

sulphme sulphide. An aqueous solution of this

body may be got by saturating one half of a
cone, solution of Me,S.OH with HjS, and adding
the other half. This solution, if allowed to
evaporate in dry air or in coal-gas, when it

reaches a certain strength forms He^S, thus

:

(Me3S)2S = 3Me2S (Crum Brown a. Blaikie, Pr. E.
9, 563 ; C. N. 37, 130). On gently heating a
solution of (MejS),^ in a sealed tube, Me,S
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separates as an upper layer. The aqueous solu-

tion has the characters of an alkaline sulphide,

dissolving sulphur (forming (MeaSjjSs) and
SbjSg. Acids decompose it with evolution of

Methylo • thiosulphate (Me3S)2S203 aq.

Formed by exposing an aqueous solution of

(MejSjjS to atmospheric oxidation. Formed
also by exposing (MejSljSs to air. Hygroscopic
four-sided prisms, si. sol. alcohol. Decolourises

a solution of iodine. At 136° it is decomposed
into MojS and Me3S.0.S02.SMe, a white crystal-

line mass [100°] which does not act upon iodine
but slowly oxidises to sulphate (Crum Brown a.

Blaikie, /.pr. [2]23, 395).

Methylo - sulphite (Me,S)2S03 aiaq.

Formed from the hydroxide by saturating one
half of its solution with SOj, and adding the
other half (Crum Brown a. Blaikie, Pr. E. 9,

712). Crystals. Gives off water of crystallisa-

tion at 140°. At 170° it gives off Me^S, leaving a
liquid residue, which solidifies on cooling, and
is apparently (Me3S)S03Me.

Methylo - dithionate (Me3S)2S20 6aq.

Formed from Me,S.OH and dithionic acid. Deli-

quescent cubes, insol. alcohol. Decomposes at

220° into SOj and (Me3S)2S04, and the latter then
further decomposes into McgS and M!e,S.S04Me.

Methylo - metaphosphate Me,S.P03.
Prom AgPO, and MejSI. Hygroscopic glassy

mass, giving off McjS on heating.

Methylo -ferrocyanide
(Me,S)4FeC!y39aq. From MCjSI and silver ferro-

cyanide. Transparent green plates, which lose

their water in a desiccator, and then give off

MejS at 220°.

Methylo-ferricyanide
(Me3S)sFeCy5 7iaq. From MejSI and silver

ferricyanide (Crum Brown a. Blaikie, Pr, E. 10,

253). Pale-orange efflorescent plates.

The methylo-chromate and methylo-
iodate explode at 140°.

Methylo-carbonate (Me3S)jC03. Formed
from McjSI and AgjCO,, the liquid being evapo-

rated to a syrup and left to crystallise over

H2SO4. Deliquescent prisms, with strong alka-

line reaction. At 100° it is split up into CO^,

water, Me2S, and methyl alcohol.

Methylo-oxalate (Me3S)2C204 aq. Formed
from AgjCjO, and Me3SI. Deliquescent crystals.

Split up at 140° into Me2S and methyl oxalate.

Methylo-acetate 'Me3S.OAo. Formed
from Me3SI and AgOAc (Crum Brown a. Blaikie,

Pr. E. 10, 53 ; C. N. 39, 51). SpUt up at 100°

into MojS and MeOAc.
Methylo-benzoate "MejS.OBz. From the

iodide and AgOBz. Thin plates (from alcohol).

Decomposed by heat into Me2S and MeOBz.
Ethylo-iodide SMCjEtl. Di-methyl-ethyl-

suJpJmie iodide. [110°]. Formed either from
Me2S and EtI or MeEtS and Mel (Elinger a.

Maassen, A. 243, 212; 252, 246; of. Eriiger,

jr. pr. [2] 14, 193). Hygroscopic crystalline

mass, T. e. sol. alcohol, insol. ether. Yields on
distillation Et,SI and MejSI. In alcoholic

solution it reacts with AgCy at 90°, forming
SMCjEtCyAgCy, a deliquescent crystalline body,
v. sol. alcohol, insol. ether, and decomposed by
heat into AgCy and SMcjEtCy (Patein, 0. B.
106, 861). Forms the following compounds :

—

(Me2SBtI)jCdI, [180°], crystallising in small

needles, si. sol. water.—MejSEtlCdLj [99*], My*,
tallising from hot cone. Cdl^Aq in long needles.

—Me2SEtIHgl2. [66°] (Patein, Bl. [3] 2, 159).

Ethylo-chloride MejSEtCl. The follow-

ing - compounds of this body have been pre-

pared (Klinger a. Maassen, A. 248, 212) :

—

Me2SEt01(HgCy2: [119°]; long needles, insol.

hot water.—Me2SEtCl(HgCLj)8 : [200°]; white
crystalline powder, slightly soluble in water.

—

(MejSEtC^^tCli : [0. 213°] ; small orange oryg.

tals, si. sol. water, insol. alcohol and ether.

—

MejSEtClAuCls : [244°]; long yellow needles,

m. sol. hot water.

Si-metbyl disulpMde C^gSj i.e. MojSj.

(117°) (C.) ; (112° at 744 mm.) (Pierre, A. 80,

128). 8.0.18 1-046(0.). V.D.3-30. S.V. 100-6

(liossen, A. 254, 71). Formed by passing MeCl
through an alcoholic solution of K^Sj, or by dis-

tilling Oa(S04Me)2 with KjSz (Cahours, A. Oh.

[3] 18, 157 ; A. 61, 92). Liquid, with intolerable

odour of onions, v. si. sol. water, miscible with
alcohol and ether. Bums with blue flame.

Chloriue converts it first into crystalline

MCjSiClj, and finally into a liquid mixture of

(COyjS and SCI2 (Eiche, A. 92, 356). Dilute

nitric acid converts it into methyl methane
thiosulphonate MeS02.SMe.

Derivative.— v. Feb - ohlobo - ueihtl di-

SULPHIDB.
Dimethyl trisnlphide Me2S3. (170°) at

760 mm. S.G. §1-2162; w 1-2059; ^i 1-199.

Formed together with MejS, and S from methyl
mercaptan and 82^^ (Klason, B. 20, 3414).

Formed also from MeCl and K^S^ (Cahours).

Pale-yellow liquid, with very disagreeable odour.

DerimaUve.—v. Hexa-bbomo-di-meihtii tbi-

SniiPHIDE.

METHYL SULPHITE 0^,80,i.e. S0(0Me)2.

(121-5°). S.G. ^^ 1-0456. V.D. 3-68 (oalc. 3-80).

Formed by the action of methyl alcohol on S^Cl,

or on SOClj (Carius, A. 110, 209; 111, 93).

Colourless liquid, with pleasant odour, miscible .

with alcohol and ether. It dissolves slowly in

water with evolution of SO2 and formation of

MeOH.
METHYL STTLFHOOYANIDE CjHjKS i.e.

MeSCy. (133°). S.G. iS 1-115 (0.) ; J 1-069

(Nasini a. Scala, G. 17, 66). E. 33-8. S.V.

78-1 (Lessen, A. 254, 73). H.F.p. -31,410.
H.E.V. -31,990 (Thomson, Th.). Obtained

by distilling potassium sulphocyanide with

calcium methyl sulphate (Cahours, A. Ch.

[3] 18, 261 ; A. 61, 95). Liquid with alliaceous

odour, V. si. sol. water, miscible with alcohol

and ether. Boiling nitric acid oxidises it to

methane sulphonic acid. Chlorine acts upon it

according to the equation ::—3MeS0N + IICI,

= Cl3Cy, + 20S014 + CSCI2 + 9HC1 (James, /. pr.

[2] 35, 462). Cold aqueous EOHdoes not attack

it, but alcoholic potash forms Me^Sj, ammonia,
KCy, and K2CO,. Alcoholic KSH forms KSCy and
McjS. When heated at 180° it partially changes
to methyl thiocarbimide.

Methyl polysulphocyanide (CH3CNS),(?)
[188°]. Prepared by heating methyl sulpho-

cyanide to 180° with a trace of HCl (Hofmann,
B. 13, 1349). Sublimable. Colourless crystals.

Sol. acetic acid, insol. acids and alkalis. By
heating with alcoholic NE, to 150° it gives a
well-crystallising base.
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METHYL-SULPHONAMIDES v. Methyl
SCLFHAMISES.

DI-METHYL-SULPHONE OjHeSOj U.
Me^SOj. Mol. w. 94. [109°]. (238°). Ea,
82'09 in a 2-46 aqueous solution (Xauonnikofi,
J. B. 15, 451). Formed by oxidising Me,S with
fuming HNO3 (Saytzeff, A. 144, 148) or with
aqueous KMnO^ (1:30) (Beokmann, J.pr. [2] 17,

454). Thick needles (from alcohol). Not affected

by leduoing agents.

DI-KEIHYL-SXTLPHOSTE SI-CABSOXTLIO
ACIB 02S(CH:.C02H)2. SuVphono-di-aceUe acid.

[182°]. Formed by oxidation of thio-di-glycollio

(snlphido-diacetio) acid in alkaline solution with
KMn04(Lov6n, B. 17, 2817). Long trimetrio

tables, y. sol. water, alcohol, and ether. At
200° it splits up into di-methyl-sulphone and

Salts.—^A"Ba5aq: fine felted sparingly

soluble needles.—^A"Ba aq : small prisms.

Ethyl ether k"^ii: thick oil.

Amide 0^{fj3.2.G0TiiB^i\ glistening plates,

T. sol. hot water, slightly in cold.

UEIHYI-SULFHOiriC ACID v. Meiuke
BCIfEOinO ACID.

METHYL STJLPHOXIDE (0H,)2S0. The
nitrate (CH,)2S0HN03 is formed by oxidising

methyl sulphide with cone. HNOjAq and crys-

taUises in deliquescent needles, whence BaOO,
sets free the oxide (Saytzeff, A. 144, 148). Oil,

y. EoL water. Solidifies when strongly cooled,

fieduced by zino and E2SO4 to methyl sulphide

Me^S.
HETHTL-SULFHTTBIO ACID v. Mbthyl

BPMHATES.
UEIHYIi STJLPHYDBATE v. Meihyi, meb-

OAPIAII.

METHYL-TARCONIC ACID v. Nakootinb.
DI-MEXHYI-TAETAEIC ACID Gf^-ifi' *•«•

C02H.CMe(0H).CMe(0H).C0jH. M-oxy-di.
methyl-svccinic add. Formed, together with
lactic acid, by the action of zino and a little

HClA.q on pyruvic acid in alcoholic solution
(Bottinger, A. 188, 315; B. 9, 1064, 1621).

Syrup.—KHA": small six-sided plates, v. si.

sol. water.—K^A": needles, m. sol. water.

—

BaA" Sjaq : prismatic needles, si. sol. water.

—

"CaA" : crystalline pp., nearly insol. water.

METHYL-TAUEmE v, Meihyii-amido-
EIHANE SULFHOKIC ACID.

METHYI-TATTEO-CYAMINE v. Methyl-
OUANIDO-EIHAIIE SDIiFHOmO ACID.

METHYL-TEEEPHTHALIC ACID v. Tolu-
BNI DICABBOXYLIC ACID.

Di-methyl-terephthalic acid v. Xylene di-

OABBOZYLia AOID.

METHYL-TELLUEIDE v. Tellcbiuu, ob-

SANIO OOMFOUNDS.

METHYL TETEADECYL KETONE C,„H,iO
i & C!H,.C0.C„H2,. [43°]. (231°). Formed by
distilling a mixture of barium pentadecoate and
barium acetate (Krafft, B. 15, 1707). Yields

myristic and acetic acids on oxidation.

DI-METHYL-THETIITE C^H^SOj i.«.

CKj<^5q®*>0. Anhydride of the methyh-

hydroxide of the methyl dervoaUve of thAogly-

eollic acid. Obtained by decomposing its hydro-

biomide with moist AgjO, or its sulphate with

baryta (Orum Brown a. Letts, Tr. E. 28, 571

;

B. 6, 1384 ; 7, 695). Crystals (containing aq).

Hygroscopic, but gives up the water over E2SO4.
V. sol. water, m. sol. alcohol. Neutral in re-

action. Decomposes when heated into CO^ and
(MesS^jOOg, the methylo-carbonate of di-methyl
sulphide. Yields di-methyl-sulphoue when oxi-

dised by KMnOj. The following compounds
may be styled its salts:—Me2SBr.CH2.GO2H.
Formed from bromo-acetio acid and MejS.
Large deliquescent rectangular plates (from al-

cohol). Acid to litmus. With lead oxide it

forms C4HjS022PbBr2. Decomposed by heat 01

by boiling alcohol into SMejBr, methyl bromide,
and S(CH2.C02H)2 (Letts, Tr.E.2B,5^1). Yields
methane sulphonio acid on oxidation (Letts,

Tr. E. 28, 601),—(OjHgS02Br)jPtBr4 (?) : dark-
red crystals.—Me2SCl.CH2.OO2H. Formed from
the sulphate and BaCL,. Deliquescent crystals,

V. sol. water, V. si. sol. alcohol.—(C4HbS02)2HI(?).
—Me2SIj.CH2.COjH, Formed by leaving di-

methyl-thetine in contact with dilute HIAq.
Crystals, insol. water, sol. alcohol and ether.—
S04(SMe2.CH2.C02H). Di-methyl-lhetime sul-

phate. Formed from Me2SBr.CH2.CO2H and
silver sulphate. Crystalline mass, sol. water,

v. si. sol. alcohol. Acid to litmus. When heated
over 140° it fuses and splits up into CO, and
(Me3S).jS04, the methylo-sulphate of di-methyl
sulphide. — Me2S(N0a).CH2.C02H. From
MejSBr.CHj.OOjH and AgNOj. Colourless crys-

tals with acid reaction. Yields di-methyl-sul-

phone when oxidised by cone. HNOj.
METHYL - THIALDISE C,H„NS2. [79°].

Obtained on treating crude thio-acetic aldehyde
with an aqueous solution of methylamine (W.
Markwald, B. 19, 2378). Long needles (from

alcohol) ; insol. water, si. sol. cold alcohol, v. e,

sol. hot alcohol and ether. . Its solutions possess

a feeble alkaline reactijon. Volatilises in steam
with partial decomposition. With acids it forms
very soluble salts.

11 - METHYL - THIAZOLE C^H^NS i.«.

CH^hM- (128° cor.). Formed by boiling

thioacetamide CH3.CS.NH2 with chloro-acetal

(Hantzsch, A. 250, 270), or with di-chloro-di-

ethyl oxide (Hantzsch, B. 21, 943). Mobile
hquid, miscible with water. Its hydrochloride

and hydrobromide form hygroscopic needles.

With mercuric chloride it forms compounds
melting at 112° and 154°. B'jHjPtClj. [199°].

Hexagonal plates or flat needles (from water).

—

Piorate, [146°]. Yellow needles ; si. sol. water,

y. sol. alcohol and benzene.

(a)-MethyI-thiazole |^^^N. (132°).

Obtained by distilling oxy-methyl-thiazole (from

chloro-acetone and metallic sulphooyanides) with
zinc-dust (Hantzsch a. Arapides, B. 21, 942)

;

A. 249, 24). Formed also by boiling with alcohol

the diazo- compound derived from amido-methyl-
thiazole (from chloro-acetone and thio-urea)

(Popp, A. 250, 277). Colourless liquid, sinking

under water, but slowly dissolving; v. sol. alcohol

andether. The hydrochlorideis deliquescent.

It forms two compounds with HgCl2, melting at
119° and 148°. The aurochloride melts at
185°, and the pier ate at 174°.— B'2H2PtCl„.
[204°]. Orange prisms; m. sol. water, si. soL
alcohol.



898 METHYL-THIAZOLE.

a/i - Di - methyl • thiazole GgHjNS ite.

^•™^g^N. (145°oor.). B.G.ia 1-0601. Formed

from thioaoetamide and ohloro - acetone

(Hantzsoh, B. 21, 943 j A. 250, 265). Colourless

liquid ; more sol. cold than hot water. Bedaced
in aleohoUc solution by sodium to ethylamiue

and propylmereaptan (Schatzmann, A. 261, 1).

—

B'jHjPtCl,. [215°]. Prisms ; m. sol. water. —
B'HCl(HgCy,4aa. [110°]. White needles; v.

e. sol. water.—B'(HgCyj. [177°]. SI. sol. cold

water, v. e. sol. dilute HClAq.—P i o r a t e. [138°].

Methylo-iodide B'Mel. Pointed crystals

;

V. sol. water.

;8/*-Di-metliyl-thiazole ^m^ch^^- (^^°°

cor.) . Formed by condensing thioaoetamide with
(o)-ohloro-propionic aldehyde (Hubaeher,^. 259,

240). Oil, V. si. sol. water, v. sol. alcohol and
ether. Volatile with steam.—B'^HaPtClj. [202°].

—Picrate. [167°].

Tri-methyl thiazole CeE,NS i.e.

CM;:CMeM-_("7°)- S-G- ^^ 1-013. Formed

by heating thioacetamide with ohloro-methyl
ethyl ketone at 100° (Poubleff, A. 259, 258).

Liquid, m. sol. cold, insol. hot, water.—"B'HCl.
[174°].—B'jBytCle. i2S3°J.—Auroehloride
1156°}.—Picrate [133°]. Mercurie double
chloride [119°].

Beferences.— Methyl - amido - methtl - thi -

AzoLE, Methyl - imido - m - methtl - thuzole,
OxY-METHYL-THIiZOLE, and ToLTL-AMIDO-METHTL-
THIAZOLE.

METHYL-THIAZOLE CABBOXYLIC ACID

C5H5NSO2 i.e.
(jQ H.cicH^^^- P*^°^- ^°^^^

by heating the dicarboxylie acid [169°] at 171°

(Boublefi , A. 259, 271). Small needles or prisms,

V. sol. cold, V. e. sol. hot, water, m. sol. alcohol,

si. sol. ether, almost insol. benzene.
Kethyl-thiazole carbozylic acid

CO,H.o!oMeM- P57°]. Formed by saponi-

fying its ether with alcoholic potash (Wohmann,
A. 259, 299). Pearly plates (from water) or

needles (from alcohol), si. sol. ether and hot
water, almost insol. benzene.

Ethyl ether MA'. [28°]. (233°i. V.)at
726mm. Obtained from amido-methyl-thiazole
carboxylio ether by diazotisation, conversion into

chloro-methyl-thiazole carhoxylic ether [51°] and
reduction of this by zinc-dust and HOAo. Flat

prisms, volatile with steam.
Methyl-thiazole dicarboxylie acid

CO^.C;0(CO:h!M- [169°]. Formed by con-

densing thioacetamide with chloro-oxalaoetic

ether and saponifying with alcoholic soda (Bou-
bleff, A. 259, 268). Long white needles, v. sol.

cold water, si. sol. ether and benzene.—BaA"2aq:
needles.—^HgA"3Jaq: crystalline pp.

Bi-methyl-thiazole carboxylic acid

C0^.6:CMe>N- ^27°]. Formed by saponify,

ing its ether (E.). Silky needles or small prisms,
si. sol. hot water, m. sol. alcohol and ether. May
be sublimed. Yields on distillation with lime
di-methyl-thiazole.—AgA' : white needles, sol.

hot water.—HA'HCl : plates.

Ethyl ether EtA'. [51°], (242° cor.).

Formed from thioacetamide and chloro-aceto-

acetic ether (Hantzsch, A. 250, 269). Needlea

(from ether) ; insol.water, v. sol. alcohol and ether.

KEXHYL-THIAZYL-FBOFIOinC ETHEB
S.OMe:N

/ . Formed by condensing
CH:C.CHMe.COjEt
bromo-methyl-acetoacetio ether with thioacet-

amide in the cold (Boubleff, A. 259, 262). Thick
oil. When saponified and heated with lime it

yields methyl-ethyl-thiazole.

(anO-METHYL-THIENYL-GLYOXYLIC ACID

C,H,S03i.e. S<^j^°J°'^)=55CH- [^°°]- formed

by oxidising (oo')-methyl-thienyl methyl ketone
with alkaline KMn04 (Buffi, B. 20, 1747).—
CaA'22aq: needles.—^Ba'Aj^aq: needles.

—

k%iJ,
(aff) - methyl - thieuyl - glyozylic acid

SCjHjMe.COCOjH:. [142°J. Formed by oxidising
(a)-methyl- ()3y-thienyl methyl ketone with an
aqueous solution of KMnO, and EOH (BnfS,

B. 20, 1748). Needles (from water), subliming
even in the cold.

Phenyl-hydrazide
SC,HjMe.C(NjHPh).COjH. [141°]. Crystalline.

Oxim S0,HjMe.C(NOH).CO2H. [104°].

(aa') - Di-methyl- (0) -thienyl- glyozylic acid

^<CMe;c?O.CO^ • ^°™^^ by oxidation of

(ao')-di-methyl-(i8)-thienyl methyl ketone with
alkaline EMnO, (Buffi). Oil, slowly solidifying.

Yields leuco-thiophene green when heated with
di-methyl-aniline and ZnCl,.—AgA'.

UETHYL-THIENYL KETONE v. Thienyi,
METHYL EETONE.

(a)-METHYL-THI£IIYL METHYL KETONE

C,H,SO i.e. S<^|oH^=CH- ^««'o»»«%Z-

thierume. [25°]. (233° cor.). Formed by the

action of AcCl on (a)-methyl-thiophene in pre-

sence of AlCL, (Demuth, B. 18, 3025; 19, 1859

;

Ernst, B. 19, 3275). Large tables. On oxidation

withEMn04 it yields thiophene dicarboxylie acid.

Fuming HNOj forms a nitro- derivative [121°].

Oxim C,H8S(N0H). [125°]. Needles (from

dilute alcohol).

Phenyl-hydrazideO,'E.sS(S^B.Vh).[128'>].
Needles (from alcohol).

IP) - Methyl - thienyi methyl ketone

C4H2SMe.CO.CH,. (216° cor.). Formed from

(;8)-methyl-thiophene and AcCl in presence of

AICI3 (Demuth, B. 18, 3025).

(ap') - Di-methyl - thienyi methyl ketone

r-TT Rn ,-. B/OMe:CH „, „/CMe:CAo
C,H,„SO t.e. S<(,Ao:CMe *" ^<CH :CMe-

(227°). Formed by the action of AoCl on (oj8')-

di-methyl-tbiophene dissolved in ligroin in pre-

sence of AlCl, (Zelinsky, B. 20, 2019). Liquid.

Coloured red by isatin and H^SOf.
Oxim CsH,„S(NOH). [70°]. Needles.

Phenyl-hydrazide0gB.iaS('S2B.Fh).[lQ°].
Di-methyl-thienyl methyl ketone

SC4HMej.CO.CHa. (224°). S.a.ii 1-091. Formed
from the di-methyl-thiophene of coal-tar by treat-

ment with AcCI and AlCl, (Messinger, B. 18,

2301). Liquid. Gives a red colour with isatin

and H2SO4. Oxidised by alkaline EMnOf to

thiophene tricarboxylic acid.

Oxim C,H,„S(NOH). [65°]. Needles.
TETBA-METHYL-THIO-ANILINE v. Tetiu

METHYL-DI-AMrDO-SI-FHEirni SULFBIDB.
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UETHYI-THIOCABBAMINE CYAMIDE v.

CiBBIMIDO-METHTL-THIO-UEEA.
METHYL - THIOCAEBAMINE -ETHYL - CY-

AKISE V. Ethtl-oaebimido-methtl-thio-ubea.
DI-METHYL-THIOCABBAZIC AOID

CANSj i.e. NMe,.NH.CS.SH. [112°]. Formed
from di-methyl-hydrazine and CS^ (Benouf, B.

13, 2172). ColourleBB plates.

METHYL-THIOCAEBIMIDE CH3.N.CS. Mol.

w. 73. [34°]. (119°). V.D. 2-42 (oalo. 2-53).

S.G. i 1-069. E. 35-75 (Nasini a. Soala, G. 17,

66). H.F.p.- 24,520. H.P.V.- 26,100. H.C.

(gas) 392,000 (Thomsen, Th. 4, 197). Formed
by the action of AgNOs or HgCljOn the product

of the miion of CSj on methylamine (Hofmann,

B. 1, 172) . Formed also by heating pure methyl

Bulphooyanide for some time at 180°-185° (Hof-

mann, B. 18, 2196). Pungent crystals. Eeacts

with sodium oyanamide and alkyl iodides, form-

ing methyl -alkyl-cyano-thio- ureas. Thus
CN^HNa and Mel give CH3NH.CS.NCy.CH3
[0. 195°], while aUyl iodide yields the compound
NHMe-CS-NCyOaH, [78°], propyl iodide forms

NHMe.CS.NCy.C3H, [91°], and benzyl chloride

forms NHMe.CS.NOy.OH^h [17B°] (Heoht, B.

23, 1658).

METHYL THIOCARBONATES.
Methyl dithiocarbonic acid CjHjSjO i.e.

CH3O.CS.SH. Methyl-xantUc acid. Methyl-

xanthogerdc acid. Xantho-methylie acid. The
potassium salt of this acid is formed by adding

CSj to a solution of KOH in methyl alcohol

(Dumas a. Pfiligot, A. Ch. [2] 24, 55 -, Desains, A.

Ch. [3] 20, 504). It crystallises in silky fibres,

S.G. 'iJ 1-6878 (Clarke, B. 11, 1505). Iodine

converts it into (CH30.CS)2Sj. With EtI it yields

MeO.CS.SEt (184°).—PbA',.
Methyl dithiocarbonate OHjO.CS.SCHa.

(168°) (S.) ; (171°) (0.). S.G. iS- 1-176 (S.) ;
is

1-143 (C). Formed from CH3.CS.SK and Mel
(Salomon, J. pr. [2] 8, 117). Formed also

together with CO and S by heating the compound
(CH30.CS),Si, (v. supra) (Cahours, A. Ch. [3] 19,

158).

Methyl trithiooarbonate MojCSj. (200°-205°).

S.G. IS 1-159. Formed by distilling a mixture

of concentratedsolutionsof K^CSj andCa(S04Me)

,

(Cahours, A. Ch. [3] 19, 163). Yellow Uquid

with pungent odour, nearly insol. water, miscible

with alcohol and ether. Combines with bromine

forming red crystals of MejCSsBr^ (Berend, 4.

128, 333).
METHYl-THIO-COUMAEILIC ACID

CsH«(CH5)0.C0.SH.
Ethyl ether C3H.(CH3)0.C0.SEt : [92°];

glistening yellow needles ; v. sol. ether, si. sol.

alcohol. Formed by heating methyl-coumarilic-

ethyl-ether with PjSs. Bytreatment with alcoholic
KOH it is reconverted into methyl-ooumarilio acid

(Hantzsch, B. 19, 2400).

METHYL-THIOrOEMALDINE 0,H,SjN i.e.

(CH2)3S2NMe. [65°]. (c. 185°). Formed from an

aqueous solution of formic aldehyde by succes-

sive addition of H^S and methylamine (Wohl, B.

19, 2346). Needles (from ether) with unpleasant

smell, insol. water, sol. acids and alcohol, v. sol.

ether. Volatile with steam. On boiling it is

converted into a substance melting at 130°-140°.

—B'HCl. [188°]. White needles, v. sol. water.

Its solution is ppd. by AgNO,, HgCl„ and platinio

chloride.

Methylo-iodide B'Mel. [161'-163°],

Slender needles, v. sol. water. Gfives rise to

B'MeCl and (B'MeClj^PtCl^.

MEXHYL-THIOHYDANTOlN C,H,NjSO i.e.

NH:C<|-^^0> (?). Formed by warming

methjd-thio-nrea with chloro-aoetio acid and
water (Andreasch, M. 6, 840). Thick prisms or

needles (from water), sol. hot water and alcohol.

Boiling KOHAq yields thioglyooUio acid. Nitrous

acid forms a nitrosamine C4H,(N0)N2SO which
is an orange-red powder, sol. hot water.

(B)-Di-methyl-thiohydautom GgHgN^SO i.e.

NMe:C<^-^-^^Q>. [71°]. Formed by heating

di-methyl-thio-urea with chloro-acetic acid in

aqueous solution (Andreasch, M. 8, 408). Long
colourless prisms, v. sol. water, alcohol, and
ether. Smells like nicotine. Hot aqueous

alkalis convert it into thioglycollio acid. Nitrous

acid forms an isonitroso- compound CjHjNjSOj
[220°].

(;8)-Di-methyl-thiohydantoin

NH:C<|-^'^^>. [114°]. Formed from di-

argentic thiohydantoin and Mel (Andreasch, M.
8, 416). Thin plates, v. sol. water, si. sol.

alcohol. Oxidised by KCIO, and HCl to urea

and other products.
DI-MiTHYL-THIONINE C„H„NS i.e.

/CsHje—NHMe
N< >S . Obtained by the action of

, I
\CJa:./_NMe

FeuCIs upon methyl-p-phenylene-diamine in the

presence of HjS and HOI. The free base is a
crystalline powder, si. sol. ether and alcohol,

insol. water. The blue alcoholic solution has a

strong red fluorescence. The hydrochloride is

easily sol. water with a blue colour and reddish-

brown fluorescence. The hydroiodide (B'HI) is

a dark-blue powder, sol. hot water and alcohol,

si. sol. cold water; dyes sUkblue. The free base

by boiling with water is converted into methyl-

thionoline with evolution of NHjMe. By treat-

ing the product with 70 p.c. H2SO4 a second

molecule of NHjMe is split oft and thionol

.CfiiT—OH
n/^ \S is formed (Bernthsen a. Goske,

I

B. 20, 931).

METHYL-THIONOLINEN^
•OeHjv—NHMe

I

^O^H,>
Formed by boiling di-methyl-thionine with

water, methyl-amine being evolved. By treat-

ment with 70 p.o. HjSO, a second molecule of

methyl-amine is split ofl, and there is formed

thionol N< >S
^o,n/.

)S (Bernthsen a. Goske,

-0
I

B. 20, 932).
Di-methyl-thionoline v. MBTHrraNE-viOLET.
METHYL-THIOPAKABANIC ACID

0,H,N^Oj i.e. OS<^^^;cQ>. OxaVyl-methyU

thio-urea. [105°]. Prepared bypassing cyanogen

into an alcoholic solution of methyl-thio-urea

and boiling the ppd. CSN^HsMeCy, with acao.
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HClAq (Andreasoh, B. 14, 1447; M. 2, 277).

Yellow plates, sol. water, alcohol, and ether.

May be sublimed. Converted by warming with
aqaeous AgNO, into methyl-parabanio acid.

Si-methyl-tliioparabanio acid CjHsNjSO, i.8.

nq/NMe.CO\
"°\NMe.CO/- TMocholesiropha/ne. Oxalyl-

di-methyl-thio-v/rea. [113°]. Prepared by pass-
ing cyanogen into an alcoholic solution of s-di-

methyl-thio-urea and boiling the ppd. cyanide
with EClAq (Andreasch). Yellow monoolinio
tables, si. sol. cold water, t. e. sol. alcohol and
ether. Split up by boiling alkalis into di-methyl-
thio-urea and oxalic acid. On heating with
BaCOj and water it gives di-methyl-oxamide and
CSO. Boiling aqueous AgNO, forms cholestro-
phane.

(o)-lIETHn-THIOPHENE OjHeS i.e.

S<^ Oh'cH" ^^to^i^e- (111°). Occurs in

coal-tar (V. Meyer, B. 18, 3009). Formed by the
action of sodium on a mixture of (a)-iodo-thio-
phene and MeBr (V. Meyer a. Kreis, B. 17, 1562

;

Egli, B. 18, 544). Formed also by the action of

PjS, on acetyl-propionic (levulic) acid (Kues,
B. 19, 556). Oa. Forms a tri-bromo- deriva-
tive [87°J.

(;3)-]IIethyl.tIiiopliene S<^^:^^^. Thw-

tolene. Occurs, together with the preceding
isomeride, in crude toluene from which it may
be separated by shaking with KjSO,, and passing
steam through the boiling acid diluted with 20p.c.
water. The mixture of methyl-thiophenea so ob-
tained boils at 113 cor. and has a S.G.H = 1-0194
(Meyer a. Kreis, B. 17, 787 ; Schulze, B. 17, 2853).
Formed by distilling sodium pyrotartrate with
PjS, (Volhard a. Erdmann, B. 18, 455). Oil.

Oxidised by alkaline KMnO, to (6)-thiophenio

acid. Gives a tri-bromo- derivative [34°], and a,

bromo-di-nitro- derivative [125°].

Di-methyl-thiopheneCjHgS. TMoxene. Crude
thioxene is obtained in considerable quantity by
passing steam through sulphuric acid used in
purifying xylene diluted with 20 p.o. of water and
heated to boiling (Schulze, B. 17, 2853).

(o3') - Di - methyl - thiophene S<^^:^^g

,

m-Thioxene. (138° cor.).
' SXJ. 22 -9956. V.D.

4-02 (oalc. 3-9). Formed by distilling /3-acetyl-

isobutyrio acid with P^Sj (Zelinsky, B. 20, 2018).

Gives on oxidation methyl-thiophene oarboxylio

and thiophene dicarboxylio acids.

Di-methyl-thiophene SCiHjMej. (139° cor.).

S.G. |i -9777. Formed from iodo-(j3)-methyl-

thiophene, Mel and sodium (Demuth, B. 19,
185°). Liquid.

(ao') - Di - methyl - thiophene S<^^g:^2

.

Thioxene. (137° cor.). S.G. i| -9755. Occurs in

coal-tar. Prepared from crude thioxene by con-

version into iodo-di-methyl-thiophene and re-

ducing this body with zinc-dust and alcoholic

NaOH (Messenger, B. 18, 565, 1606). Formed
by heating acetonyl-acetone (di-methyl-eth'ylene-

diketone) CHs.CO.CHj.CHj.CO.CH, (3 pts.) with
powdered PjSj (2 pts.) for an hour at 140°-150°

;

the yield is 50-60 p.c. of the theoretical (Paal.B.
18, 2252). Formed also from (a)-iodo-(B')-methyl-
tbiophene by leaving it for some weeks in contact
with sodium and MeX (Euffi, B. 20, 1747).

Colourless mobile liquid of slight odour. DIb-
solves sulphur considerably. Gives a red colour
with isatin and H^SOj, a violet with phenauthra-
quinone and E,SO„ and a reddish-brown with
phenyl-glyoxylio acid and HjSO<. By EMnO, it

is oxidised to thiotolene-carbozylio acid [142°].
The di-bromo- derivative melts at [47°-60°], and
the tri-bromo- derivative at [144°]. It also forma
a bromo- derivative \19i% a second di-bromo-
derivative [46°], a per-bromo- derivative O^rgS
[114°], and oily iodo- and nitro- derivatives
(Messinger). With phenanthraquinone, HOAc,
and H2SO4 (Laubenheimer'g reagent) it gives a
reddish-violet colouration.

(fl3')-Di-methyl-tMopheneS<g|;^^^.

(145°). S.G. if
1-0078. Formed by distilling

sodium s-di-methyl-sucoinatewith P^Sg (Zelinsky,
B. 21, 1836). Yellow oil. With a trace of isatin

in cone. H^SO, it gives an emerald-green colour.

On oxidation it yields an acid crystallising in
needles [139°], si. sol. cold water:

(a$) . Di - methyl - thiophene S<^^:^h* .

om-TMoxene. (137° cor.). S.G. 2i '9938. Formed
by distilling jS-acetyl-n-butyrio acid with PjS,
(Faal a. Piischel, B. 20, 2559 ; Griinewald, B.
20, 2585). Colourless, strongly refracting oil.

In the indophenine reaction it gives a bluish-

violet colour. Laubenheimer's reagent yields a
reddish-violet colour. KMnO, oxidises it to

methyl-thiophene oarboxylio acid and thiophene
(i8i8')-di-carboxylio acid.

Tri-methyl-thiophene C,H„3 *.«.

KcH^icMe- <^^2°)- ^""^^^ 'y ^stilling

CH3.CO.CHMe.OHMe.COjH with PjSg (Zelinsky,

B. 20, 2025).
Tetra-methyl thiophene CgH^S i.e.

S<CM:;6Me- (1«*° ^'^)- S-a- li -S^a.

Formed from tri-methyl-thiophene by treatment

of this substance (12 g.) dissolved in petroleum-

ether with iodine (48-5 g.) and HgO (21 g.),

distilling with steam, and allowing the iodo-tri-

methyl-thiophene which comes over to stand

with Mel and sodium (Zelinsky, B. 21, 1837).

Oil. Does not give the mdophenine reaction.

References. — Di-bromo-mbxhyii-thiophbnb

and lonO-DI-METHYL-THIOPHENI!.

UETHYL-IHIOFHENE CABBOXTLIC ACID

OASO,i.fi.S<°^«:g5o^ or

S<OH£^OMe" i^^'o'^"* ca/rhoxylAe acid.

[119°]. Formed by oxidising the corresponding

di-methyl-thiophene with alkaline EMnO^ in the

cold (Zelinsky, B. 20, 2020). Needles, si. sol.

cold water, v. sol. ether. May be sublimed.

—

CaA'j 2iaq : plates.—AgA'.
(4)-Uethyl-tMophene (a)-carbozyUo acid

S<OH.^^OH°- c-Tfdotblmiio acid. [144°].

Obtained by saponifying its ether, which is

formed by the action of OlOO^Bt and sodium-

amalgam upon iodo-(i8) -methyl-thiophene (Levi,

B. 19, 656). Formed also by oxidising (3)-

methyl-thienyl methyl ketone with alkaline

EMnO, (Demuth, B. 19, 680) ; and by boiling

the amide with alcoholic potash. Needles (from

water), r. sol. hot water and alcohol. Not at-
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tacked by KMnO,. — CaA'j4aq: plates. —
BaA', 5aq : Bmall plates, sol. water.—AgA'.

Chloride O.HjMeS.COOl. (219°). Liquid,
imellinglike benzoyl chloride.

Amide OiHjMeS.CONH,. [119°] (Z.);

[123°] (Levi). Formed by the action of
Cl.CONHj on (j8)-methyl-thiophene in presence
of AlCL,'(Zelinsky, B. 20, 2024; Gattermann, 4.
244, 58). Needles (from water), v. sol. water.

(a)-]IIetliyl-tluophene (a')-carboxyIic acid

^^CiCH)=6h* -^s'^i fhiophenie acid.

oo-Thiotolenic acid. [142=] (P.) ; [137°] (L.).

Formed by oxidation of thioxene (from acetonyl-
acetone) with atkaUne KMnOi (Paal, B. 18,

2253). Obtained also from its ether, which is

produced by heating iodo-(a)-methyl-thiophene
with GlCOjEt and sodium-amalgam (Levi, £. 19,

656). White needles. Somewhat volatile with
steam. Begins to sublime at c. 120° in long
needles. Y. e. sol. alcohol, ether, and boiling

water, d. sol. cold water. Gives no colour-

reaction with isatin and H^SO^. Oxidised by
alkaline EMnO^ to the corresponding thiophene
dicarboxylic acid.—CaA'jSJaq.—A'Ag" : white
crystalline powder.

Methyl-thiophene carbozylic acid

KchIcH^"^ (?). [134-5°]. Obtained by

oxidising (a;3)-di-methyl-thiophene with an al-

kaline 1 p.o. solution of EMnO, (Griinewald, B.
20, 2586).

Oi-methyl-thiopliene carbozylic acidCjHjSO,

••«-S<oIcH^^:Ch'^'- '^''^°^' Ol'teinedfrom

its amide by hydrolysis (Zelinsky a. Gatter-

maim. A, 244, 59). Needles (from dilute alcohol).

Amide OjHMejS.CONHj. [116°]. Formed
by acting on di-methyl-thiophene with CI.CONH2
in presence of AlCl,. Colourless needled (from
water).

Iri-methyl-thiophene carbozylic acid

OA.SO, i.e.
S<gjC^H):g.CH3_ p^goj. ob-

tained by hydrolysis of its amide (Gattermann
a. Zelinsky, A. 244, 60). Needles (from alcohol).

Amide OiMejS.CONH^. [147°]. Formed
by theaction of ClCONHjUpon (oi8j3')-tri-methyl-

thiophene in presence of Aid,. CrystaUises
from water.

(3)-]I£THTL-THI0FHENE SXTIFHONIC
ACID 04HjMeS.S0aH:. Formed by warming (j8)-

methyl-thiophene with fuming H^SOj (Mvilert,

B. 19, 1620). Syrup, turning red on exposure

to air.—KA'iaq.—ZnA'jSiaq.—PbA" (at 110°).

Chloride C^H^MeS.SOuOl. OU.
A mide C^HjMeS.SO^NHj. [80°]. Crystal-

line nodales (from ether).

ICEIHYL-TEIOFHENIC ACID v. Mbtbyl-
TEIOFHENE CASBOXYLIC AOID.

METHYL-THIO-DIPHENYIiAmniE v.

Methil-imido-di-phentii sulphidb.

METHYL DITHIOPHOSPHATES.
Di-methyl-di-thio-pliospliorio acid CjHjPOjSj

».e. MejHPOjSj. Formed,together with MesPOaSz,

by the action of PjS, (Ipt.) on methyl alcohol

(5 pts.) in the cold (Kowalewsky, A. 119, 303).

Thick liquid, soluble in water. Decomposes

below 100°.—PbA'j : prisms (from alcohol). Melts

below 100°.

Y9V- III-

Tri- methyl dithiophospliate MegPO^S,.
Formed as above. Liquid, v. si. sol. water.

METHYI-THIO-PHTHAIIMIDINE OjH,NS

i.». GJBii<^Q§^^a. From thiophthalim-

idine and Mel "(Way a. Gabriel, B. 23, 2483). It

is converted by cone. EOlAq at 190° into thio-

phthalide, and by oxidation into o-di-cyano-di-
benzyl di-snlphide (C^H^Oy.CHJ^S^ [124°].—
B'HCl.-B'jHJPt01e.—B'05Hj(N0ii)»0H : yeUow
UGBCtlfiS

METHYI-THIO-UREA C^HAS i.e.

NH2.CS.NHMe. [118°]. Formed from methyl-
thiocarbimide and NH3 (Andreasoh, M. 2, 277).
Prisms, v. sol. water and alcohol, si. sol. ether.

—

B'HI : large plates, v. e. sol. water and alcohol.
Melts below 100°. Decomposed by Ag^O into
Agl and methyl-oyanamide (Bernthsen a.Einger,
B. 11, 492),

Di-methyl-thio-urea CjHjNjSi.e. CS(NHMe)2.
[51'5°]. Formed from methyl-thiooarbimide and
methylamiue (Traumann, A. 249, 49 ; Hecht, B.
23, 286 ; cf. Andreasoh, M. 2, 277). Transparent
very hygroscopic plates. Y. sol. water, alcohol,

and acetone, si. sol. ether and benzene, v. si. sol.

light petroleum.
METHYI-THYMO-ACBYLIC ACID v. Methyl-

derwative of OxY-METHTii-PKOPYt-cruNAMio acid.

DI-METHYI-TOLAWE v. Di-TOMli-AOEiYi.-

DI-HEIHYI-IOLENYL-AMIDINE.
Hydrochloride CijHuNjHCl i.e.

(NHMe.C(C8HiMe):NMe)HCl. [200°]. Formed
by adding the hydrochloride of ^-tolenyl imido-
ether (EtO.C(CsHiMe):NH)HCl to an alcohol

solution of methylamine (Glock, B. 21, 2654).
Long silky needles (from water), v. sol. water
and alcohol.—B'.iHjPtClj 2aq. [95°]. Dimetrio

u-Di- methyl - tolenyl - amidine. Hydro-
chloride (NMe,.C(CBH4Me):NH)HCl. Formed
from the hydrochloride of jp-tolenyl imido-ether

and dimethylamine (G.). Short prisms.
METHYL-TOLINDOIE v. Di-methyl-indolb.
METHYL-TOLISATIN v. Di-methyl-Iaixm.
DI - METHYL - TOLUBTJTYLAMIHE v.

METHYI.-BnTYIi-PHENTL-DI-METHTl.-AMmE.
METHYL-o-TOLUIDlNE CsH„N i.e.

[2:l]C5H4Me.NHMe. o-Tolyl-methyl-amme.
(207°). S.G. iS -973. Prepared by the action of

tin and HClAq on the nitrosamine which is ob-

tained from the crude product of the action of

methyl alcohol and HCl on o-toluidine (Monnet,

Beverdin, a. Nolting, B. 11, 2278). Obtained

also by heating o-toluidine hydrobromide (or

hydroiodide) with 5 p.c. more than an equiva-

lent quantity of methyl alcohol for 8 hours at

150°, the yield being 46 p.c. of the theoretical

(Eeinhardt a. Staedel, B. 16, 29). It is also pro-

duced by distilling o-tolyl-amido-acetic acid

(Widman, /. jpr. [2] 38, 303). Colourless oU.—
B'^ftPtClj.

Acetyl derivativ e CaHjMe.NAcMe. [56°].

(251°) (E. a. S.) ; (0. 260°) (M., E., a. N.).

Nitrosamine CsH4Me.N(N0)Me. Oil.

Converted by alcoholic HCl into the isomeric
^-nitroso-o-methyl-toluidine

[5:l:2]NO.CjH3Me.NHMe orCsHsM6<;|^^>0,
which crystallises in green plates, [151°], sol.

benzene. On boiling with dilute aqueous NaOH
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it is converted into nitroso-cresol and methyl-

amine. Potassium permanganate oxidises it to

nitro-methyl-toluidine [134°j. Its hydrochloride

CgHjoNjOHjCLjaq crystallises in yellow cubes

[110°] ; v. al. sol. oono. HClAq {Kock, A. 243,

808).
Methyl-w-toluidine [3:l]C5H4Me.NHMe.

(207°). Formed by the action of Mel on
m-toluidine, and purified by means of the

acetyl derivative (Nolting, B. 11, 2279). Oil.—
B'^H^tCle.

Acetyl derivative CjHjMe.NAcMe. [66°].

(c. 250°). Sol. hot water, alcohol, and ether.

Methyl -p - toluidine [4:l]CeH,Me.NHMe.
(208°). Formed by passing MeCl into boiling

2>-toluidine. The ethereal extract of the crude

product is freed from ^-toluidine by ppn. with
BLjSOj, evaporated, and mixed with Ac^O. The
resulting mixture of di-methyl-toluidine and
Bcetyl-methyl-toluidine may then be fractionally

distUled, and the acetyl derivative saponified by
HClAq or NaOHAq (Thomson, B. 10, 1582).

Oil.—B'jH,PtCl..
Acetyl derivative CjH^Me.NAcMe. [83°].

(283°). Plates (from ether-alcohol) ; si. sol.

water, v. sol. alcohol and ether.

Propionyl derivative C„H,5N0 i.e.

O^JI,Ue.'S(C^fi)Ue. (266°-269°). Formed
from metnyl-^-toluidine and propionic anyhy-
dride (Norton a. Livermore, B. 20, 2270). Con-
verted by dilute nitric acid into tri-nitro-methyl-

y-toluidine [130°].

Nitrosamine CeB.iM.e.'SMe{JiiO). [54°].

Insol. water, v. sol. alcohol and ether.

Di-methyl-o-toluidine Cfi.,^fig i.e.

[2:l]CsH4Me.NMej. (183°). Formedby distilling

its methylo-hydroxide (Thomson, B. 10, 1586

;

NSlting, B. 11, 2279). Prepared by heating

o-toluidine hydrobromide (or hydroiodide) with

a little (5 p.c.) more than two equivalents of

methyl alcohol for 8 hours at 150°, the yield

being 93 p.c. of the theoretical (Eeinhardt a.

Staedel, B. 16, 29). Oil. Converted by HNOj
(S.Gr. 1*6) into di-nitro-o-tolyl-methyl-nitramine

(Van Eomburgh, B. T. C. 3, 395).—B'aHJPtCle.—
B'ijH^FeCyj: white needles.—B'jHjFeCys 4iaq

:

yellow unstable crystals (Wurster a. Eoser, B.
12, 1826).

Methylo -iodide CjEiMe-NMeJ. Formed
from o-toluidine and Mel (Thomsen). It is also

a product obtained by heating di-methyl-aniline

methylo-iodide at 220°-230° (Hofmann, B. 10,

1585), Needles.
Di-methyl-m-toluidine [SdJCjHiMe.NMej,

(208°) (N. ; E. a,. S,) ; (215°) (Wurster a. Eiedel,

B. 12, 1797). Formed from m-toluidine and Mel,
or by distilling its methylo-iodide (Nolting).

When dissolved in HjSO,, and treated with HNO3
(S.G. 1-5), it yields C,H(N0j),Me.NMe.N02 (Van
Eomburgh, R. T. C. 3, 413).—B'jHjPtCl,.—
B'iH4FeCyii2aq : whiteneedles.—B'jH^eCy, l^aq
(Wurster a. Eoser, B. 12, 1826).

Methylo-iodide B'Mel. Yields

(B'MeCa)jPtCl4 : yeUow cubes.

Di -methyl -p - toluidine [4:l]CjHjMeJNMej.

(208°) (B. a. S. ; H.) ; (210°) (VanEomburgh). S.G.
938. Formed, together with other products, by
heating dimethylaniline methylo-iodide at 220°-
230° (Hofmann, B. 5, 707). Formed also by heat-

ing its methylo-iodide with water and PbO and
distilling tlie resultingOaHjMe.NMejOH (Hiibner,

Tolle, a. Athenstadt, .i. 224, 337; c/. Thomsen,
B. 10, 1586). Prepared by heating ^-toluidine

hydrobromide (or hydro-iodide) with rather moxe
(5 p.c.) than two equivalents of methyl alcohol

for eight hours at 150°, the yield being 95 p,o. of

the theoretical (Eeinhardt a. Staedel, B. 16, 29).

Oil. Converted by fuming HNO, and H^SO, into

05H(N0j)3Me.NMe.N0j (Van Eomburgh, B. T. 0.

3, 404).— B'jHjPtCl,.— B'j^H^FeCysaq: white
powder. — B'jH3FeCy,2Jaq : yeUow crystals

(Wurster a. Eoser, B. 12, 1826).

Methylo-iodide OjH^Me.NMeal. Formed
from f-toluidine and Mel. Converted by
moist AgjO into CJEjMe.NMeaOH. Yields

(CsH.Me.NMe,Cl)JPt0l4.
References.— Bbomo - di - methyl - toluidinb

and NlTBO-METHYL-TOLUIDINE.

SI - METHYL - o - TOLVIDIirE STTLFHONIO
ACID CjH3Me(NMe2)S03H. Formed by sul-

phonating di-methyl-o-toluidine (MioUer a.

Sampaio, B. 14, 2167). Large prisms ; v. sol.

hot water ; insol. alcohol.— BaA'^ : soluble

plates.—CaA',: small nodules.—ZnA,: easily

soluble needles.

MEIHYL-IOI.TJQUmOI.IITE «. Di-ueibyi.-

QUINOIilNB.

METHYL - TOLUaiTINOXALINE V. Si-

METHYL-QTJINOXiMNE.

METHYL-TOLYLENTE-DIAMINE v. Toi.tl-

ENB-METHYL-DIAMINE.

METHYL TOLYL KETONE v. Tolyi. ueihyl
KETONE.

METHYL-TOLYL-NITBOSAMINE v. Nitros-

amine of Methtl-toluidihb.

DI-METHYL-TOLYL-PHOSPHINE v. Tolyl-
DI-METHYL-FHOSFHINE.

METHYL lEISEOYL KETONE C,5H2,0 i.e.

CH,.00.C„H„. [89°]. (294°). S.G. (Uquid)

22 -8182. Formed by distilling a mixture of

barium myristate and barium acetate (KrafCt, B.

12, 1669 ; 15, 1724). Yields acetic and trideooio

acids on oxidation.

DI - METHYL - TBIDECYL - PYRIDINE
C^AsNie. OsNHyMe^jCiaHJ. (216° at 13 mm.).
Formed by distilling its dioarboxylio' acid with

soda-Ume (Krafft a. Mai, B. 22, 1758). Oil.—
B'ijHsPtClj : yellow plates.

DI- METHYL. TBIDECYL. PYBIDINE DI-

CAKBOXYLIC ACID C5NMe2(C,3H2,)(C0jH),.

Formed by saponifying its ether with alcohoUo

potash,—H2A"HC1 : crystalline powder j v, e. sol.

alcohol.

Ethyl ether BtjA". (265° at 10 mm.).
Formed from its dihydride by treatment of the

alcoholic solution with nitrous acid (Erafit a.

Mai, B. 22, 1758). Yellowish oil.—EtjA"H01

:

needles.

Di-niethyl-tridecyl-pyridine dihydride di-

oarboxylio ether • P5NMeij(P,5H5,,)H2(C0jEt)j.

[60°]. Formed by heating a mixture of myrisiao

aldehyde, alcoholic NE„ and acetoacetic ether

(Krafft a. Mai, B. 22, 1757). Hard crystalline

crusts.

METHYL-TBOPIDINE v. Tropidiiib.

METHYL-TEOPINE v. Tbopinb.
METHYL-rMBELLIC ACID v. Dl-OXT-

PHEKYL-CBOTONIC ACID.

METHYLUMB£LLIEEBON v. LacUme oi

DI-OXY-PHESYL-CBOIONIC ACIP,
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«j8.Dl.inethyl-Timbelliferon C„H,„0, ».«.

/CMe:CMe
CjH,(OH)^

I
. Lactone of di-oxy-

phmyl-^entenoic acid. [256°]. Formed by the
action of H^SO, on a mixture of methyl-aceto-
aoetio ether and resorcin (Peohmann a. Baisberg,
B. 16, 2127). Colourless needles of high refrac-

tive power. Its dUute alkaline and H^SO,
solutions have a blue fluorescence.

Isomeride v. Lactone of Di-oxt-tolyl-oro-
TONIC A.CID.

METHYI TTKDECTL KETONE v. Methyl
HEMSIICYL KETONE.

MEIHYL-TJBACIL v. Di-oxy-mbthyi,-pyb-
[MIDINE.

METHYL . T7SAMID0 - ACETIC ACIS «.

Methyl-hxpamtmo acid.

m . METHYL • TTIIAUIDO BENZOIC ACID
0aH,„N20j»:«-HMeN.C0.NH.CBH,.00jH. Formed
by the action of methylamine upon cyancarb-
oxamido-benzoio acid NC.CO.NH.Cjffj.COjH
(Griess,B.18,2415). White needles ; sol. alcohol,

V. si. soL water.—A'Ag : white plates.

METHYL-UBAMINE. An old name for

MsTHYIi-anABtDINE.
METHYL-UEEAOjHsNjO i.e.

NHyOO.NHMe. [102°]. Formed from methyl
cyanate and ammonia, or by evaporating a mix-
ture of potassium cyanate and methylamine
sulphate (Wurtz, O. B. 32, 414). It is also a
product of the action of HCl and KOlO, on caf-

feine (Fischer, A. 215, 257). It may be pre-

pared by boiling its acetyl derivative with cono.

HNO, (Hofmann,B. 14,2734).
Properties.—Deliquescent prisms ; v. e. sol.

water and alcohol. Its aqueous solution is

neutral to litmus, and yields with nitric acid a

pp. of the nitrate OjHjN^OHNOa [128°], which
is converted by fuming nitric acid into methyl-
amine and ammonium nitrate (Francbimont,
B. T. a. 3, 220).

mtrosamine NH.CO.N(NO)Me. [124°].

Formed by adding NaNO^ to a solution of

methyl-urea nitrate containing ice (Von Brun-
ing, B.. 21, 1810 ; A. 253, 6). Yellow plates or

tables (from ether), t. sol. hot water, alcohol,

and ether. Decomposed by long boiling with
water. Exhibits Liebermann's reaction. On
reducing with zinc-dust and HOAc it yields

methyl semi - carbazide NHj.OO.XMe.NE,
whence, by heating with cone. HClAq for 6 hours
at 100°, methyl-hydrazine is got.

Acetyl derivative NHAo.CO.NHMe.
[180°]. Formed from methyl-urea and ACjO.
Formed by the action of boiling dilute NaOH on
a mixture of bromo-acetamide ^CHj.CO.NHBr)
and aoetamide. This mixture is prepared by
adding aqueous (10 p.c.) NaOH to acetamide

(10 pts.) mixed with bromine (13-5 pts.) until the

colour changes from red to yellow (Hofmann, B,
14, 2725; 15, 408). In this reaction methyl
cyanate is perhaps first formed and then unites

with acetamide. Monoclinic prisms (Haushofer,

J. 1882, 365), sol. alcohol, ether, and hot water.

Split up by alkalis into NH3, CO,, methylamine,

and acetic acid. Boiling cono. EClAq forms

acetic acid and methyl-urea.
s-Di-methyl-urea CjHeNjO i.e. CO(NHMe)j.

[102-5°]. (269°). Formed by the action of

Qte^hylamine on metbvl cyanate (Wurtz, B^.

ehim.pure, 1862, 199). According to Wurtz, the
same body when prepared by the action of cold
water on methyl cyanate melts at 99'5° and
boils between 273° and 288°. «-Di-methyl-urea
crystallises easily, is v. sol. water and alcohol,
and forms a hygroscopic nitrate OaHgNjOHNO,
[c. 65°] which is decomposed by fuming HNO,
forming methylamine (Francbimont, B. T. O.
3, 822).

Cyano-acetyl derivative 0eH„N,02 i.e.

NHMe.C0.NMe.C0.CH2Cy. Formed from s-di-

methyl-urea and cyano-acetyl chloride (Mulder,
B. 12, 466). Crystals, not melted below 260°.

Gives with bromine-water the compound

C0<™^;^^>CBrj. Cono. HNO, forms, on

warming, two purple-red compounds.
M-Di-methyl-urea NMe2.CO.NHj. [ISO*].

Formed by evaporating the mixed solutions of
potassium cyanate and dimethylamine sulphate
(Francbimont, B. T. C. 2, 122 ; 8, 222). Large
hard crystals with sweet taste, si. sol. alcohol
and ether. Boiling Ac^O forms NMCjAo and
cyanuric acid. Aldehyde in the cold slowly
forms CHa.CH(NH.CO.NMe,), [160°]. Chloral
forms CCl3.CH(0H).NH.C0.NMej [156°] and
C^HijClaNjO, [74°] (Van der Zande, B. T. C. 8,

222). Nitrate B'HNOj. [101°]. Very large

crystals. Converted by fuming HNO3 into di-

methyl-nitramine.—Ox a 1 a t e B'Hj020i aq. De-
composes at 105°.—Piorate B'0eH2(N02)30H.
[130°]. Decomposes on fusion (Van der Zande).

Tri-methyl-urea C^H^NjO i.e.

NMej.CO.NHMe. [76°]. (232° cor.). Formed
by mixing ethereal solutions of methyl cyanate
and dimethylamine (Francbimont, 22. T. C. 3,

226). Crystallises well from ether ; v. sol. water
and alcohol, sol. benzene. Fuming HNO, forms
di-methyl-nitro-amine (NMCj.NO,) and methyl-
amine.

Tetra-methyl-nrea CsHuN^O i.e. C0(NMe2)j.
(177° i. v.). S.G. i£-972). Prepared by pass-

ing dimethylamine into a solution of di-methyl-
chloro-formamide Cl.CONMe, (derived from
COCI2 and NMe^H) in benzene (Michler a.

Escherich, B. 12, 1162 ; Francbimont, B. T. G.
3, 228). Oil, V. sol. alcohol and ether. With
cone. HNO3 (S.G. 1-6) it yields NMej.NOj and
dimethylamine.

Beference.—ChIiObo-mbthyl-ubea.
METHYL-UBETHANE v. Methyij carb-

amate.
(c>)-METHYL-1TBIC ACID C,HsN,0, U.

00<^l^^^l>00 or

CO<^Sf°t^i>0. S. -4 at 100°.

Formed by heating at 150° acid lead urate with
Mel diluted with ether (Hill, B. 9, 370, 1090;
Am. S. [3] 12, 428). Thin prisms, si. sol. boiling

water, insql. alcohol and ether. Sol. cone.

HjSO, and reppd. by water. Oxidised by alka-

line KMnOi to methyl-allantoin C^HjMeNjO,
[225°]. EClO, and HCl oxidise it to urea and
methyl alloxan. By heating with HClAq it is

split up into glycocoll, methylamine, CO,, and
NH, (Fischer, B. 17, 1776).

Salts.—KjA"3aq. Ppd. by adding alcohol
to its aqueous solution.—KHA"aq.—Na^A" 3aq.

—

NaHA''aq.—CaA" 3aq.—BaA"4aq.—BaA" 3»aq

;

tufts of delicate needles.
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Methyl-uric acid CsHaMeN^Oj. Possibly

identical with the preceding. Prepared by rusing

urea (3 mols.) with methyl-amido-acetio acid

(1 mol.), extracting the fusion with water, ppg.

•by ammoniacal AgNOj and magnesium mixture,

digesting the pp. with an alkaline sulphide, fil-

tering, acidifying, and evaporating to a small

bulk (Horbaozewski, M. 6, 359). Formed also

by heating methyl-hydantoin with amyl allo-

phanate or with biuret (Horbaozewski, M. 8,

684). Micaceous scales, sol. boiling water and
alkalis, si. sol. cold water, dilute acids, alcohol,

and ether. Gives the murexide reaction. On
heating with HClAq at 170° it gives a product
(probably methylamine) which gives the carb-

amine reaction.

(;8)- Methyl -uric acid OsHaMeN^Os i.e.

CO<^i:^t^^'>CO. Tri-oxy.methyl.

pwrin. S. -05 at 100°.

Formation.— 1. By heating the di-methyl
derivative of chloro-di-oxy-methyl-purin with
HClAq at 180° (Fischer, B. 17, 382).— 2. By
heating di-chloro-oxy-methyl-purin with HClAq
at 140° (Fischer, B. 17, 1777).—3. Occurs in

small quantity, together with a much larger

quantity of (o)-di-methyl-urio acid, by heating
neutral lead urate with Mel at 100° (F.).

Projoerties.—Slender crystals. Sol. alkalis.

Eeduces ammoniacal AgNOj in the cold. Gives

the murexide reaction. On heating with PCI5
it yields di-ohloro-oxy-methyl-purin. On oxida-

tion with HNO3 or with KCIO3 and HCl it gives

methyl-urea and alloxan. Split up by heating
with HClA.q into CO,, methylamine, NH,, and
glyoocoU.

(a)-Si-methyl-uric iaoid Crfi^e^fl, i.e.

OjNjHMeOjtCjtNJEMeCG. [above 340°]. S.-5at
100° ; '06 at 20°. Prepared by heating neutral

lead urate with Mel in ether for 20 hours at

165° (Mabery a. Hill, Am. 2, 806 ; P. Am. A.
15, 256 ; B. 11, 1329 ; Fischer, B. 17, 1779).

Slender monoclinic prisms (containing aq), si.

sol. water, sol. cone. H^SO, and HClAq, insol.

alcohol and ether. When heated with cone.

HClA.q at 170° it is resolved into COj, ammonia,
NHjMe, aijd glyoocoU. Nitric acid oxidises it,

forming methyl-aUoxan and methyl-urea. HCl
and EClOg form methyl-urea, methyl-aUoxan,
and a small quantity of, a compound CsH^N^Oj
[160°]. The ammonium salt is decomposed on
boiling its solution with separation of the free

acid (difference from (a)-methyl-uric acid).

Salts.— E2A"4aq: silky needles, v. sol.

water. — KHA" l^aq : needles, sol. water. —
Na^A' 4Jaq : needles, sol. water.—NaHA" 2aq :

small needles, sol. water. — EaA" 3aq : flat

prisms, m. sol., hot water.—BaH^A''^ 3aq.
(/3)-Si-methyl-uric acid

CO<nh:^c:nM^^O- Tri-oxy. methyl,

pwrin. Formed by the action of H^SO, at 140°
on the di-ethoxy- compound obtained by treating

di-chloro-oxy-di-methyl-purin with alcoholic

NaOH. Formed also by heating di-ohloro-oxy-
di-methyl -purin with fuming HCl at 130°
(Fischer, B. 17, 337, 1779). Colourless crystal-
line powder, v. si. sol. water, alcohol, and ether.
Melts at a very high temperature.

Beactioni.—On heating with HCl it is split

op into sarcosine, pjethylamipe, COa. and NH,.

PClg converts it back into di-ohloro-oxy-di-

methyi-pnrin. By Kfitfi, and H^SO, it is

oxidised to cholestrophane. By oxidation with
HNOs or KCIO3 and HCl it chiefly gives a body
OiHioNjOs, which forms large colourless crystals

[174°], V. sol. water, and decomposed on boiling

with baryta-water into mesoxalio aoid, urea, and
probably di-methyl-urea.

Tri - methyl - urio acid OsHi-NiO, «.«.

MeN-CO HN—CO

00 0—NMev 00 0—NMev
I II >00 or

I II
>C0.

HN—0—NMe^ MeN—0—NMe/ .

[345°]. Formed by heating the lead salt of (j3).

di-methyl-uric acid with methyl iodide (Fischer,

B. 17, 1782). Fine white needles. SubUmable.
Sol. hot water, si. sol. alcohol and chloroform.
Dissolves in alkalis. Gives the murexide re-

action strongly. Is very unstable towards acids.

OjHgOsN^Ag : fine white needles.

Tetra - methyl - uric acid CgHijNfO, i.e.

CO<^^:-^ffi>CO. [218°]. Formed by

heating the silver salt of tri-methyl-nrio acid

with methyl iodide (Fischer, B. 17, 1784).

Distils undecomposed. Fine white needles. Y.

sol. hot water, less sol. cold, si. sol. ether. Has
no acid properties. It is readUy decomposed
by alkalis, with evolution of methyl-amine. It

gives the murexide reaction.

METHYL - irVIC ACID C,H„0, t.«.

C0,H.CH .CHMe-vr.n , 00sH.CMe.CH,\-,„
CMe:CH >^° ""^ CMe:0H>*'°-

[98°]. Formed by heating methyl-methronio
acid to 250° as long as CO, is evolved .(Fittig,

A. 250, 205). Needles (from water) or prisma
(from other solvents) ; m. sol. hot, v. si. sol. cold,

water ; v. sol. cold, v. e. sol. hot alcohol ; v. sol.

petroleum ether, CHCI3, benzene, ether, and.

HOAc; volatUe with steam. Yields on distiUation

COj and oxy-di-methyl-pentamethenyl hydride.

Salts.—(CgH303)j3a 4aq : trimetrio plates;

a:b:c = 0-9937:l:4-9021. — A'^Oa 4aq : pearly

plates, insol. alcohol.—A'Ag: smaU prisma
(from water).

Ethyl ether A'Bt. (219°). Colourless

oil, heavier than water, volatile with steam.
MEIHYL-VALEBIC ACID v. Hexoio Acn>.

MEIHYL-VALEBCLACIONE v. Lactone of

OXT-HEXOIO ACID.

METHYL-VANILLIN v. Di-methyl deriva-

tive of Fboiocatechuic aujehyde.
DI-METHYI-DI-VANILLIN v. Tetra-methyl

derimalme of Istba-oxy-di-peenyii dicabboxtlio

ALDEHYDE.
DI-METHYL-VINYI-AMINE. Uethylo-

hydroxide CsH^NO i.e. NMes(C(jH,)OH.
Newrine. Formed by the action of moist oxide

of silver on di-methyl-bromo-vinyl methylo-
bromide NMe3(CH2.CH^r)Br, the product of the

union of trimethylamine with ethylene bromide
(Hofmann, G. B. 47, 558 ; Chem. Gaz. 1858, 434

;

Baeyer, A. 140, 311). It is also a product of the

decomposition of protagon by baryta (Liebreich,

B. 2, 12), and of the putrefaction of flesh

(Brieger, B. 16, 1190, 1406 ; 17, 516, 1137). It

is extremely soluble in water, and is extracted

from the solution by ether with great difficulty.

(Marino, (?. 13, 441). Its solution is strongly

alkaline, and fumes with !Q0], Qa evaporating
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Sts solution it decomposes with evolution of
NMe,. Its aqueous solution is poisonous, and
BDtagonistio to atropine as regards tlie heart
and glandular system (Cervello, Arch. Ital.

Biol. 7, 232).

Methylo-ohloride ''NMe3(CjH5)Cl. Very
deliquescent needles. — (NMeaJOssHjjC^jPtCli

:

yeUow crystals, readily changing to neurine
platinochloride (NMe3(C2HjOH)01)2PtCl4. —
NMea(C2H3)AuCl, : yellow needles.

METHYL VIIfYL KETONE CARBOXYIIC
ACID CH3.C0.CH:CH.C0jH. B-AcebyUwrylic
Mid. [125°]. Formed by the action of aqueous
sodium carbonate on /8-bromo-acetyl-propionic

acid CH,.C0.CHBr.CHj.C02H in the cold (Wolff,

B. 20, 425). Plates, t. sol. alcohol and ether, m.
sol. cold water.—OaA'j : nodules, v. sol. water.

—

ZnA'^: amorphous.—AgA'^: stellate groups of

needles.

Phenyl-hydrazide
PhNH.N:CMe.CHrCH,.C02H. [157°]. Formed
from the acid and phenyl-hydrazine (Decker, B.
21, 2937) or by saponifying its ether. Iiemon-
yellow needles, m. sol. hot water, t. sol. alcohol
and ether.

Ethyl ether "EtA'. Phenyl hydrazide
PhNH.N:CMe.OH2.CH2.C02Et. [117°]. Formed
from bromo-acetyl-propionic ether and phenyl-
hydrazine (Bender, £.21,2493). Yellowspangles,
si. sol. cold, T. sol. hot alcohol. On reduction
with tin and HGlAq it yields methyl-indyl-acetic

acid.

Isomeride v. Tetbic acid.

METHYL-VIOLET. A violet dye obtained
by the oxidation of di-methyl-aniline. It con-
sists of a mixture of hexa- and penta-methyl-
tri-amido-tri-phenyl carbinols (ci.v.) (Fischer, B.
16, 706, 2904).

BI-METHYL-XAirrHINE v, Theobbomine
and TheophyijiIne.

Tri-metbyl-zantMne v. Caefeime,

METHYL-XYLENE v. Mesityi^sne and
^-CUMENE.

METHYL-XYLIDINE CsH.jN i.e.

C^MejNHMe. One of the products obtained
by heating di-methyl-auilina hydro-iodide at
225° (Hofmann, B. 5, 712). Oil.

Di-methyl-xylidine 0,„H,5N i.e.

C»H,Mej.NMej. (196°). S.G. -9298. Obtained
by heating metbyl-zyUdine with Mel (Hofmann,
B.6,712). Oil.

Di-methyl-xyUdine CjHaMejNMe^. (203°).

Obtained by methylation of crude xylidine (H.)*

—B'Mel.
Di-methyl-xyUaine CBHsMe^NMe^. [87°]. A

by-product in the preparation of methyl-aniline

(Sesemann, B. 6, 446). Long needles (from

ligroin).—B'EtBr.
Di-methyl-xylidine [1:3:4] C^^Me^^e^.

(204°). Formed by heating xylidine hydro-

bromide with MeOH (Baur a. Staedel, B. 16, 32).

Oil.—B'jHjPtClj : small yellow crystals.

METHYL XYLYL KETONE v. Xyltl mbthyIi

KETONE.
METHYSTICIN 0,,n„0, (P.) ; C^K^fi, (D.).

[139°] (D.); [137°] (P.). „ Extraoted by means of

alcohol from Kawa root, the root of Piper

methysHeum (Gobley, J. Ph. [3] 37, 19; O.'Eorke,

C. E. 50, 498 ; Nolting, i, ^opp, Momt. Scient.

[3] 4, 9, 20 i Cuzent, A?h 1, 150 ; Davidofl, /. B.

19, 522 ; Pomeranz, M. 9, 863 ; 10, 785). White
tasteless prismatic needles, si. sol. hot water,
ether, and ligroin, v. sol. hot alcohol, benzene,
and chloroform. Dissolves in NaOHAq, but on
heating the solution methystio acid is formed.
On fusion with KOH protooateohuic acid is

formed. BoiUng with KOHAq forms piperonal.
Alkaline KMnO^ oxidises it to piperonylic acid.

Acetyl derivative CuHibACjOj. [123°]
Benzoyl derivative CijHu^ZjO,. [148°].
Methystio acid C,.H,20,. [180°]. When

10 g. of methysticin are warmed with 6 p.c.

NaOHAq 5g. of methystio acid are formed.
Methystio acid when heated at 180° evolves COj,
and the product, after cooUng, melts at 93°.

KMnOj oxidises methystio acid to piperonal
[37°] and piperonylic acid OsHjO, [227°]. Dilute
mineral acids convert it into methysticol. ACjO
has no actioQ.

Methysticol C,3H,jO, i.e.

CH,<°>C,H,(C,H,0)
[I 4]. [94°]. Formed

by warming methysticin or methystio acid with
dilute HClAq or H^SOj (Pomeranz, M. 10, 792).
Prisms ; insol. alkalis, v. sol. alcohol and ether.

Forms a phenyl-hydrazide melting at 143°. Ac-
cording to Davidoff methysticin is 0,|fH,B05 and
is decomposed by alcoholic NH3 into ' methysticin
hydrate ' CgHnjO, and a compound OjHuNOj
which crystallises from water in yellow needles.

The ' methysticin hydrate ' is also formed by the
action of alcoholic KOH on methysticin. It.

melts at 159°, forms the crystalline salts KOgHjOj
and Ba(C8H30s)j, the ether EtOjHgOj [100°] and
the benzoyl derivative OgHjEzjOj [122°].

METINULIN V. Inulih.
MICBOCOSMIC SALT. Sodimn-ammonium-

hydrogen phosphate, Na(NH4)HPOj.4H;0 ; v,

PHOSfEOEIO ACroS AND PHOSPHATES.
MILK. Milk is the secretion of the mammary

glands; to the naked eye it appears to be a
white fluid, which in thin layers has a bluish

tint. Its reaction is alkaUne in herbivorous

animals and in woman; acid in carnivorous
animals. Its specific gravity varies greatly,

averaging between 1-028 and 1-035. On micro-
scopic examination milk is found to be an eniul-

sion, consisting of a clear fluid which has a light

straw colour, in which are suspended numerous
minute fat globules of varying size, each inclosed

in an envelope of casein. Numerous particles of

casein and nuclein are also seen (Kehrer, Arch.

Oynaek. 2, 1). The clear fluid in which these

float contains proteids, lactose, and mineral salts

in solution. • During the first few days after

parturition the milk contains a larger propor-

tion of solid 6onstituents, and is found micro-

scopically to contain, besides the ordinary fat

globules, a number of the secreting epithelium

cells of the mammary gland of which the proto-

plasm has undergone fatty degeneration; this

secretion has received the name colostrum. The
name uterine milk is given to the whitish secre-

tion of the uterine glands which is poured out
from them during the early months of pregnancy
in certain animals.

The following tables adapted from Charles's
Physiological Chemistryi'^. 383, after Gorup-
Besanez, Liebermann, Gautier, &a., give quanti-
tative statements of the constituents which ocoui
in the milk of the commoner animals :

—
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0. Loew, ihid. 171; Morgen a. Eleisohmann,
ibid. 13, 174 j A. Baginsky, 175).

Alterations m milk.—Many drugs taken in
medioinal doses appear in the milk, e.g. salts of
arsenic, antimony, lead, mercury (?), zinc, &o. ;

also organic acids and alkaloids. In various
diseases the proportion of solids to water and of
the different solid constituents is altered ; thus
in osteo-malaoia the lime-salts are increased.
Blood and pus may occur in milk ; a blue colour
sometimes observed is due to the growth of a
ohromogenic bacterium (vibrio), which, however,
appears to be different from that which produces
the blue colour in pus (J. Eeiset, G. B. 96, 682,
745). In tubercular diseases of cattle there is

risk of contamination with tubercle bacilli ; millr

may also act as the carrier of other infections
(scarlet fever, typhoid, &o.).

AnAXYSis OF Mile.

QuaUtatioe.—The specific gravity, which is

increased by the removal of the cream, and re-

action are ascertained in the usual way; the
mUk may then be examined microscopically.
Casein may be precipitated by acetic or hydro-
chloric acid, by saturation with magnesium sul-

phate, or by rennet coagulation. The precipitate

contains also the fat which may be separated
from the casein by ether. The filtrate contains
the sugar, salts, and the other proteids of the
milk, which may be identified by their usual
tests. The butter is best obtained from milk by
adding haU its bulk of 10 p.c. caustic potash
solution, and then shaking the mixture rapidly
with twice its volume of ether ; on evaporating
the ethereal extract the fat is left as a residue.

The mUk globules may be separated from the
lest of the milk by filtration through porcelain
under pressure.

Quantitatwe.—Solids. To 10 grains of dry
sand add 5 c.c. of milk, and dry at 100° to con-
stant weight. The increase in weight gives the
solids in 5 c.c. of milk. Below 10-5 p.c. of

solids in cow's milk indicates dilution.

Butter. This may be estimated by weighing
the amount of residue from an ethereal extract

of milk to which an equal volume of 10 p.c.

caustic potash has been added. The normal
minimum for fats is about 2-75 p.c. (Cameron).
There are also various optical methods which
depend on the degree of opacity of milk, which
varies directly as thenumber of globules present

;

galactoBcopes have been invented by Donn^ and
Vogel. (On the lacto-butyrometer, an instrument
for estimating the fat by the ether method, v.

Tollens a. Schmidt, Maly's Jahrsber. 8, 140

;

Kehrer, ibid. 11, 179 ; P. Soxhlet, 180 ; Egger,

181 ; M. Schmoger, 182.) Cream. This may be
roughly estimated by allowing the cream to rise

in a narrow graduated vessel ; the thickness of

the layer being read off at the end of 24 hours.

Good milk should yield 10 to 15 p.c. of cream.

Proteids. Pfeiffer's method is a good one ; the

casein is precipitated by acetic or hydrochloric

acid, and freed from fat by ether ; after filtering

off the casein the albumin is precipitated in the

filtrate by boiling, and after that has been re-

moved the albumose is precipitated by tannin.

It must, however, be remembered, as stated above,

that albumose is an artificial product. Each of

these precipitates is collected, dried, and weighed

(Maly's Jahrsher. 13, 170 ; V. also Parr, ibid. 15,

185). J. Sebelien [Zeit. Physiol. Ohem. 13, 1.85)

estimates the proteids by the amount of nitrogen

in the precipitates produced by various reagents.

Lactose. The casein, fat, and albumin having
been removed, the milk sugar is converted into

dextrose by boiling with sulphuric acid, and this

is estimated by Eehling's solution or by the
polarimetric method.

(Tn^iddition to the papers already quoted ab-
stracts of the most important of recent papers on
milk analysis wUl be found in Maly's Jahrsbericht
as follows: J. Forster, 11, 177; Giunti, 178

j

Weiske a. Kennepohl, 187 ; de Leon, 12, 151j

Kraach, 155 ; Stenberg, 161 ; Emmerich, 165

;

Eleischmann a. Morgen, 166 ; Jorgensen, 167

;

E. Hofmann, 177 ; Liebermann, 13, 168 ; 0. H.
Wolff, 169 ; Schrodt a. Hanssen, 14, 180 ; ©.also

Schmidt-Mulheim, Pf. 30, 602.] Pleischmann,
Das Molkereiwesen, and Tatlock, The Produce
of the Dairy, Glasgow, 1888, should be also con-
sulted. W. D. H.

UIIK STTOAB V. Sugab.
UILLET OIL. Appears to contain an acid

OigHsjOj. On fusion with potash oil of millet

yields acetic and lauric acids. On distillation

it yields an acid CgH,jOj, or CuHisOj (216°-220°).

Oxidation by KMnO, forms an hexoio acid

CbHijO^, and two oxy-acids C„Hjj(OH)A [60°],

and oxy-hexoio acid [108°], which yields an
acetyl derivative CsH„(OAc).COjH [71°] (Kass-

ner, Ar. Ph. [3] 25, 1081).
MILLON'S BEAGEHT. A solution of mer-

curic nitrate containing nitrous acid, prepared
by dissolving mercury (1 pt.) in HNO, (1 pt.)

diluted with water (4j pts.). It gives a red
coagulum when warmed with albumen (Millon,

A. 72, 349).
MINERAL ACIDS. A term sometimes ap-

plied to acids formed of elements other than
carbon. The term is chiefly applied to the
stronger commonly used acids, sulphuric, nitric,

and hydrochloric.

MINESALOGICAL GHEUISTBT. Minera-
logical chemistry is that part of chemistry which
relates to the mineral products of nature; it is

also a part of mineralogy, the science which
treats, not only of the chemical characters of

these products, but also of their physical and
geometrical characters, of their modes and
places of occurrence, and of their classification.

Mineral products, as they are found in

nature, frequently retain much the same cha-

racter over a considerable extent of country

and sometimes for a considerable depth; to

such a product the term rock is applied, and to

each kind of rock is given a special name.
Mineral products are either simple or mixed.

When simple they cannot be resolved, by mecha-
nical or .optical means, into matter presenting

different characters ; simple mineral products

are briefly designated as minerals. Bocks are

almost always mixed products. Generally the

presence of different substances is obvious to

the unaided eye, and the constituents can be
readily separated from each other by mechanical
means. From the rook termed gramdte, for ex-

ample,may be got at least three kinds of matter

:

firstly, a substance yielding rhomboidal frag-

ments when broken (felspar) ; secondly, a glassy
substance yielding only irregular fractures
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(quartz) i and thirdly, a Bubstanoe which may
readily be split into very thin plates {mica). By
no mechanical process can these substances be

resolved into others having different characters;

hence they are termed minerals; and as they

present manifold differences from each other

they have received distinctive names. Some-
times the composite nature of a rock is not evi-

dent until a slice, made sufficiently thin to be
transparent, is examined vrith a micrescope.

Or, again, a rock, as for example marble, may
consist wholly of a single kind of matter.

All simple minerals having the same essen-

tial characters are said to belong to the same
species ; those belonging to the same species

may likewise have one or more unessential, yet

more or less important, characters in common,
and are then said to constitute a variety of that

species.

It is the province of the mineralogist to dis-

cover what characters are presented by minerals,
to name the characters, to determine their rela-

tive importance, to name the species and their

varieties, to classify the species, and so on.

Such a study of minerajs must have been in

progress since the earliest times. Even before

300 B.C. the study was so far advanced that

minerals were classified as metals (i.e. those

having a metallic lustre), stones, and earths ;

the characters then recognised as pertaining to

stones, and used in their discrimination, were
succinctly referred to by Theophrastus as fol-

lows:

—

'There ore in stones of different kinds many peeuliiir

qualities, of wMch colour,transparency,brightnes8,density,
haxdness, and the like are frequent, though other more
remarkable properties are not so common. But besides

these qualities there are others ; such as their acting upon
other bodies, or being subject or not subject to be acted

upon by them. Some are fusible, others will never liquefy

in the fire ; some may be calcined, others are incombustible

;

to which it may be added that in the action of fire on them
they show also many other differences. Some, as amber,
have an attractive qualiiy. Others serve for the trial of

metals, as the Lydian stone. But the most known and
general properties of stones are their several fitnesses for

the various kinds of work : some of them are proper for

engraving on ; others may be shaped by the turner's tools

;

others may be cut or sawn ; some also there are which no
iron instruments will touch, and others which can with
difficulty, or scarcely at all, be out by them.*

In this way it was possible even for the Ancients,

without any knowledge of either crystalline form
or chemical composition, to determine more or

less satisfactorily the species met with in the

mineral kingdom.
The definition and classification of species

by means of what have been termed ' external

characters ' (such as crystalline form, cleavage,

density, hardness, colour, lustre, &c.)

—

i.e. cha-

racters which can be determined without in-

volving a total change of the characters of the

mineral—^had been found so far satisfactory

that the external characters were used both for

the definition and classification of the species

by the best mineralogists even so lately as the
early part of the present century. The most
important of the external characters is now
recognised to be the crystalline form. It was
shown in the year 1772 that all the crystalline
forms of the same substance, whether the sub-
stance is natural or artificial, are so closely
related to each other that they are derivable by
simple laws from a single form; and it has

since been proved that the whole series of cfyi.

talline forms of the same substance can be de-

fined by means of numerical values which fix

the shape of one of its forms ; hence the limita-

tion of each species to specimens which can be

referred to one fundamental crystalline form
became a necessity (v. Gbtstallisaiion, vol. ii,

p. 278).

The recognition of chemical elements and
chemical compounds, and of the constancy of

the proportion of the elements in each com-
pound, the setting forth of the atomic theory and
chemical formulee, and the development of

anal3rtical methods, had great influence on the

advance of mineralogy. When the specimens
belonging to a species which had been defined

by means of external characters were subjected

to chemical analysis, it was discovered that in

m-any cases there was a large variation in the

proportion, and even in the nature, of the con-

stituent chemical elements. For a time it was
supposed that, while some substanceshave agreat

tendency to crystallise, others are comparatively

inert ; that, for example, the crystalline form of

dolomite (carbonate of calcium and magnesium)
is due entirely to the crystallising power of the

carbonate of calcium, and that the carbonate of

magnesium is either a mere inactive inclusion,

or so feeble a crystalliser as to be completely

overpowered by the carbonate of calcium. The
explanation of these variations of chemical

composition within species, as defined by means
of the external characters, was eventually fur-

nished by the principle of Isomor'pMsm (j. «.)

;

and it then became possible to define a species

by means of a combination of only two characters

—chemical composition and crystalline form.

In other words, it was found that all specimens

which can be referred to the same fundamental

crystalline form and to the same chemical type

have all other essential characters in common,
though they may differ in the less important

ones, such as colour or transparency. For
example, if the forms of crystals can be referred

to the same fundamental figure, the differences

of crystalline development are themselves un-

essential; hence the substances popularly

known as dogtooth-spa/r and nailhead-spa/r,

which can be orystallographically referred to the

same rhombohedron, and chemically are car-

bonate of calcium, are regarded as varieties of

the species calcite, which includes all specimens

having these two fundamental characters in

common. Similarly, colour is another unes-

sential character: the specimens belonging to

the species flicor, for instance, show a remark-

able variation in colour. In some cases a variety

characterised by a particular colour receives a

distinctive name ; emerald and aquamari/ne,_ for

example, are respectively dark-green and Ught

bluish-green varieties of the species beryl. It

is very seldom, however, that varieties are really

worthy of being distinguished by special names,

and in almost every species the transition from

one variety to another is so gradual that it is

often impracticable to decide on the single

variety to which a specimen may be satisfactorily

referred. On the other hand there are specimens

which, though chemically carbonate of calcium,

can all be referred to a single fundamental
crystalline form quite distinct from that of
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taleitt. They are therefore regarded as be-
longing to a distinct species and are grouped
together nnderthe name of aragonite. That
Buoh a separation is a legitimate one is shown
by the fact that the two species, as thus defined,
differ in other important characters, such as
eleayagc, hardness, specific gravity, optical con-
stants, &o. Hence the chemical compound
calcium carbonate is said to be dimorphous i

but, as already indicated, the difference between
the two kinds of substance is much more than
one of form. Titanic oxide, again, is met with in

nature as three different kinds of substance, each
presenting its own set of characters ; they are

necessarily to be regarded as distinct species, and
have received the specific names rutile, anatase,

and brookite: titanic oxide is said to be tri-

morphous. The variety of chemical composition
among specimens regarded as belonging to a
single mineral species, and which is' explicable

ontiie above-mentioned principleof isomorphism,
is well illustrated by the results of analyses of

specimens of tetraJiedrite (or grey copper ore).

The crystals of this mineral belong to nie cubic

system and are hcmisymmetrically developed,

being all closely related in figure to the regular

tetraliedron ; chemically they can be referred to

the general formula 4E"S.E"'2S3, where E" in-

cludes chiefly Ou^, Fe, Zn, Ag, and Hg, and B'"
includes Sb, As, and Bi. The composition shows
the following variations : copper 15 to 42 p.c,

iron 1 to 7, zinc to 7, silver to 31, mercury
to 17, antimony 12 to 30^ arsenic to 20,

bismuth to 1| ; a few of the varieties, those

containing noteworthy proportions of silver or

mercury,for instance, have been distinguished by
special names. The difficulty of deciding

whether a mineral product is to be regarded as a
distinct species or as a variety of another species

presents itself in the case of the specimens to

which the name of tennantite has been given

;

crystallographically they show the same rela-

tionship to the regular tetrahedron which
characterises the specimens of tetrahedrite, and
chemically they are represented by the same
general formula 4B''S.B"'28s ; they are distin-

guished, however, by the absence of antimony
(and bismuth) : as in the chemical composition

of the specimens belonging to the aboveorystallo-
graphic and chemical type there is thus a sudden
transition from 12 p.o. of antimony (generally

accompanied by more or less arsenic) to zero,

the specimens of tennantite are generally re-

garded as entitled to rank as a distinct species.

Similarly aragomte, witherite, strontianite,

and cerussite belong to one chemical type

E"00„ and are almost identical in their funda-

mentalcrystalline forms ; for the several minerals

B" is essentially Oa, Ba, Sr, andPb: they are re-

garded as distinct species becausein nature there

is found no gradual transition of chemical com-

position. On the other hand, the isomorphous

rhombohedral carbonates belonging to the above

ehemioal type B"CO„ where E" is Ca, Mg, Fe, or

Mn, present such a gradual shading into each

other, both chemically and physically, thataper-

feotdefinitionof speoiesisimpossible. Another in-

structive illustration of this difficulty is furnished

by the group of minerals to which the name

aamet has been given. The garnets crystallise

m f^e cubic system, and in their forms the do-

decahedron is prominently developed ; chemically
they are represented by the general formula
8E"O.E"'A-3Si02. They have in general very
similar physical characters, though they differ

considerably both in colour and specific gravity;
they have in fact every claim to recognition as a
natural family or group. But the differences of
chemical composition are remarkable. B" and
B'" are essentially, for grossularite, Ca and Al

;

iorpyrope, Mg and Al; for almandite,W and
Al ; for gpessartite, Mn and Al ; for andA-adite,
Ca and Fe'"; for hredhergite; Ca, Mg, and Fe'"

;

for uvwrovite, Oa and Or. As the above kinds of
garnet are connected by various transitions, it

may easily be imagined that the garnet group
presents great difficulty as regards the definition
of its species, and that it is possible to introduce
a large number of unnecessary names into the
science.

There are other natural groups or families,
however, as for example, the augite, hornblende,
scapolite, felspar, mica, chlorite, and tourmaline
groups, in which the representation of the chemi-
cal composition of the whole group by a single

chemical formula presents great difficulties.

Indeed, the formula which are employed in
mineral chemistry are at present for the most
part empirical ; constitutional formula, such
as are employed in organic chemistry, are
almost unknown. Much work must be done
before we obtain a real insight into the structure

of the more complex silicates. For attempts in

this direction the student may refer to the fol-

lowing :

—

Aitgites and Somblendes : Tschermak's
Mineralogische Mittheihimgen, 1871. 17; Neues
J. M. 1, 43.

ScapoUtes : Sitz. W. 1883 [1st part]. 1142.

Felspars : ibid. 1864 [1st part]. 566.

Micas: ibid.-1878 [1st part]. 5; Am. S. [3]

38, 384.

Clintomtes: Sitz. W. 1878 [1st part]. 555.

Tourmalines : P. 139, 379, 547.

Silicates in general ; Z. K. 17, 25.

Minerals are of interest to the chemist as

the source of the various chemical elements, the
characters of'which, and of their combinations,

it is his province to study. A few of these ele-

ments are found in the uncombined state, no-

tably carbon, sulphur, arsenic, bismuth, copper,

silver, gold, and platinum. Some are present

in large proportion in numerous mineral species,

the]atler.themselvesplentifully dispersedthrough
the earth's crust ; others are foundin few mineral
species, and these only in small quantities and
in few localities.

It is the province of the mineralogical chemist

to determine the chemical composition of each
species and variety, and to represent it by means
of an empirical or constitutional formula. A
considerable number of minerals are pure or

nearly pure chemical compounds of simple con-

stitution, and these are specially interesting to

the chemist, as they often furnish him with
beautifully crystallised specimens of compounds
which, as laboratory products, are either amor-
phous or are obtained ae minute crystals only
with much expenditure of time and trouble;
among such compounds we may especially note
the sulphides of lead, zinc, copper, iron, anti-

mony, and arsenic ; the varioua sulpharsenitea
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and sulpbantimonites ; the oxides of aluminium,

iron, titanium, silicon, and tin; various sili-

cates ; molybdate, tungstatej and cbromate, of

lead ; tungstate of calcium ; the sulphates and
carbonates of calcium, strontium, barium, and
Uad ; various phosphates, arsenates, and vana-
dates, of copper, lead) and calcium.

Time and energy are now rarely expended in

the chemical analysis of a substance unless there
is something extraordinary in its external cha-
racters ; and it is by means of these characters
that it is possible to describe for future recogni-
tion the substance of which an analysis has
been made.

Mineralogical chemistry deals, too, with the
classification of all the chemical compounds
met with in the mineral kingdom ; in fact, the
arrangement in large groups is now generally
based on chemical composition, though the defi-

nition of the species is made to rest also on the
crystalline form. The system of classification

now generally adopted is as follows :

—

Division I. Native elements ; metallic and
nou-metaUic.

Division II. The compounds of metals with
elements of the arsenic and sulphur groups, viz.

arsenides, sulphides, arseno-sulphides, sulpho-
salts ; and their analogues-

Division III. Chlorides; and their ana-

Dimsion IV. Compounds of oxygen: (a)

oxides ; (b) oxy-salts ; namely, (1) carbonates,

(2) silicates and titanates, (3) molybdates and
tungstates, (4) chromates and sulphates, (5)
borates, (6) nitrates, and (7) phosphates, arsen-

ates, and vanadates.

FordetailsD.Groth's Tabellarische Uebersicht
der mmfachen Mimeralien ; Braunschweig, 1889.

The mineralogical chemist observes the re-

actions of minerals with various reagents, both
in the wet and dry way, and on a large or a micro-
scopic scale, and by a classification of reactions

he provides means for the determination of the
species by chemical methods.

To the mineralogical chemist is further as-

signed the most important task of discovering
the modes in which the various chemical com-
pounds may be produced artificially, and the
investigation of the processes and reactions by
which these chemical compounds have been
actually produced in nature. In this respect

psetidomcn^hs (i.e. minerals presenting a form
characteristic not of their own but of some other

substance) are of great value. They are always
results of chemical change, and are produced in
various ways. Some are merely due to the in-

vestment of a substance afterwards removed
from beneath the crust ; these have been termed
epimorpha. For example, hollow, well-defined

scalenohedra of Umordte (hydrated ferric oxide)
are met with ; they owe their form to crystals

of calcite upon which the limonite has been de-
posited. In other cases the original mineral is

altered throughout its mass, and suffers a loss
of a chemical constituent, as when galena (sul-
phide of lead) is found with the form of anglesite
(sulphate of lead). Or, again, there has been
an addition of a chemical constituent ; as when
chessylite (a hydrated carbonate of copper) is
found with the form of cuprite (oxide of copper).
Or, again, there has been an exchange of chemi-

cal constituents'; as when galena is found witll

the form ot pyromor^hMe (phosphate and chlor

ide of lead), or calcite with the form of gypsum.
Sometimes there is a complete exchange oj

material without loss of form ; as when copper
is found with the form of aragonite. Fseudo-
morphs illustrate the decomposing influences to

which many minerals have been subjected, and
throw valuable light on the order of succession
in which, and the conditions under which, par-
ticular minerals have been formed and deposited;
and in furnishing sure proofs of conversions
which we cannot hope to effect in the laboratory,

they afford a knowledge of facts which can be
arrived at in no other way.

The following works, relative to the artificial

production of substances met with as minerals,
may be consulted :

—

FvLohBtDiekilmatUchdargestelltenMvneraKein,
Haarlem, 1872.

Daubr^e, Slbudes synth4tigiies de giologie ex-

pirimentale, Paris, 1879.

FouguS a. L£vy, Synthiae des rmnira/iM ei

des roches, Paris, 1882.

Bourgeois, Beprodwition artificielle des Mini-
raux, Paris, 1884. L. F.

TSXS1. The oil of spear mint (Mm,fha vin-
dis) contains 0,„H,jO (225°), S.G. -952, and a
terpene (Gladstone, J. 1863, 648 ; cf. Eane, A.
82, 286).

Feppermint v. Menthoii.
MOCHYLIC ALCOHOL C^BJd. [284°]. Pre-

sent in bird-lime as mochyl pahnitate CjjHjbO,
(Divers a. Eawakita, C J. 63, 274). Slender
lustrous prisms ; insol. water, v. si. sol. petro-

leum-ether, V. sol. ether, m. sol. alcohol. Dis-

solves like birdlime in cone. H2SO4 with a red

colour. Heated with palmitic acid in sealed

tubes to 160° a substance very similar to bird-

lime is obtained. Yields on distillation a hydro-
carbon CogHjl.

DIOLECVLAB CONSIITTJTIOir OF BODIES,
IHEOBIES OF. The theory of the mole-

cular constitution of matter now univer-

sally accepted was held long before any crucial

proof was given of its necessity. For though
such phenomena as the enormous changes in

volume which take place when a gas condenses

to a liquid point most strongly >o some such
view, they cannot be held to be conclusive, un-

less it is considered axiomatic that a perfectly

homogeneous structure is incapable of dilatation

or contraction. The first attempt to give more
elaborate reasoning in favour of the molecular

theory of the constitution of matter seems to

have been made by Cauchy, and was founded

upon the dispersion which light experiences

when it passes through transparent bodies.

Since the velocity of light when passing through

such bodies depends upon the wave-length of

the light, and also on the nature of the body,

Cauchy argued, that since a velocity is not of

the same dimensions as a length, the velocity

cannot depend upon the wave-length absolutely,

but must depend merely upon its ratio to some
other length ; now the only length available is

one derived from the body Itself, and since the

dispersion does not depend upon the dimensions
of thetransparent body, this length must be one
intrinsic to the body; the body therefore can-

not be homogeneous and without structure 01
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then would be nO such length available ; the
body mast therefore be coarse-grained^ This
reasoning, however, is not quite oonolusive; for

light of different wave-lengths has different

times of vibration, and the phenomenon of dis-

persion might be expected if there were any
time connected with the structure of the body
which could come into comparison with the

time of vibration of the light. Dispersion proves

that the transparent body is' coarse-grained,

either with respect to space or time, but does

not prove that it is necessarily coarse-grained

with regard to space on a scale comparable with

the wave-length of light. In fact, in the theories

which have been put forward to explain disper-

sion, this' phenomenon is made to depend upon
the ratio of the time of vibration of light to

some time of vibration of the molecules of

the system. A less ambiguous proof of the

molecular structure of gases was given by
Osborne Beynolds in his paper ' Some Diinen-

sional Properties of Matter in the Gaseous

State ' {T. 1879). This proof was founded on the
phenomenon called the * thermal effusion ' of

gases. This phenomenon is of the following

kind :—If we have a vessel divided into two por-

tions by a porous diaphragm, say of stucco or

meerschaum, and the gas on one side of the dia-

phragm is kept at a different temperature from

that on the other side, it is found that, in order

to prevent the gas flowing from the cold to the

hot side of the diaphragm, the pressure of the

gas on the hot side must be greater than that on
the cold side, and that the difference of pressure

required to prevent the flow obeys different laws

according as the gas is dense or rare. If the

gas is dense, this difference of pressure varies

inversely as the density of the gas, while if the

gas is rare, the difference of pressure varies

directly as the density. Beynolds found that

the density of the gas at which the law changed

from one form to the other depended upon the

fineness of the pores of the diaphragm; the

finer the pores, the greater was the density at

which the law changed. Thus, since the law

connecting the difference of pressure with the

density depends upon the diameter of the pores

of the diaphragm, there must be some length in

the gas with which this diameter of the pores

can come into comparison ; the gas must there-

fore have stmoture, and since the density of the

gas when the law changes is greater for small

pores than for large ones, the structure of the

gas must be finer at great densities than at low

ones. The investigations of Sir William Thom-
son {Popular Lectures and Addresses), Lo-

schmidt, and others, have gone further than

this, and have not merely furnished proofs that

matter has structure, but have given limits be-

low which the coarse-grainedness of matter

cannot lie. These investigations are founded

on considerations about surface-tension, the

difference of potential which occurs when two

metals are put in metallic connexion, the

amount of polarisation at the surface of an elec-

trode and an electrolyte, the viscosity, the dif-

fusion, and the conductivity for heat, of gases.

It will be sufficient for us to show how one of

these leads to a limit for the dimensions of

molecular structure, and we will take the one

pepending on the surface-tension. The surface-

tension of a film of liquid is not likely to alter

until the thickness of the film falls below the

distance at which one molecule ceases to exert

an appreciable influence on another, for it is

only the molecules within a film of this thick-

ness which can exert any influence on those at

the surface ; so that if we can find a limit to the

thickness of a fihn which possesses an unaltered

surface-tension, we shall have a quantity com-
parable with the distance up to which one mole<
cnle exerts an appreciable effect on another.

When a film is stretched, work is done on it

against surface-tension, and this work is stored

up in the film, so that if the surface-tension

were the same for an infinitely thin film as for

one of finite thickness, an infinite amount of

work could be stored up in the film. But the

greatest amount of energy which can be stored

up in, say, a gram of water must be less than

the amount required to separate the molecules

to such a distance that they no longer exert any
influence on each other; but this is exactly

what is done when the water is vaporised, so

that the greatest amount of energy which can be

stored up in a gram of water is less than the

amount required to convert it into steam. To
convert one gram of water at 15° into steam

requires the expenditure of 621 x 4'2 x lO'ergs.

If T be the surface-tension of water, and if the

gram of water is stretched into a thin film

whose thickness is x, the work done in Stretch-

ing it is — , but this is not all the energy which
X

is communicated to the film, for, unless heat is

supplied to the film as it stretches, it will cool

;

the amount of heat which must be supplied to the

film, whenmeasured inmechanical units, is about
half the work done in stretching the film, so that

the total energy communicated to the film is

— ; this must be less than the work required
X

3T
to vaporise the film, so that — must be less

than 536 x 4-2 x 10', or putting T at 15° equal to

74, X cannot be less than 8-5 x 10"° cm., that is,

a thickness of 10"' cm. must be comparable with

the range of molecular action of the water mole-

cules.

Quincke (P. 137, 402) investigated the range

of molecular forces, by finding the thickness of

a silver film which when deposited on glass

just began to alter the capillary ascent or de-

pression of water in contact with the glass. The
results of this, and other investigations with a
similar object, are summarised in the following

extract from a paper by Bucker (C. J. Tram.
1888. 260) :—

Table of properties of thin films and of mole-

cular magnitude.

Thickness of film = 118 x 10"' cm.

Superior limit to the radius of molecular

action, deduced from Plateau's experiments

(Statique des Ligwides, 1873, i. 210) on the

pressure of a soap-bubble, by using Maxwell's

theory that the surface-tension first diminishea

when the thickness of the film equals the range

of molecular action, 96 x 10"'— 45 x 10"'.

Between these limits the thickness of a film

begins to be unstable, that is, the surface-tension
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beginstodiininiBb. Hence the radins of molecular
action must be < 96 x 10' and > 22 x 10"' cm.

50 X 10" cm.
Value of the range of molecnlai action de-

duced by Quincke (P. 137, 402) from experiments
on capillary eleyation.

12 X 10-' cm.
Average thickness of black soap films, measured

by two independent methods.
As the tension of a black film is equal to

that of a thick film, the surface-tension, which
begins to diminish at 50 x 10"' cm., must increase

again, and reach its original value at 12 xW
cm. This is also about the thickness below
which, according to 0. Wiener (W. 31, 629), a
thin silver plate will no longer produce the same
effect on the phase of reflected light as a thick
silver plate would do.

10-S X 10-' cm.
Thickness of the permanent water-film ob-

served by Bunsen (W. 24, 322) on unwashed
glass at a temperature (23° C.) at which the
vapour pressure of water is small.

4""x 10-' to 3 X iT-^cm;
Average distance from centre to nearest

centre of molecules in gases under standard
conditions, calculated by Meyer (Die kineUsche
Theoria der Oase).

3 X 10-' cm.
Thickness of metal films required to polarise

platinum completely (Oberbeck, W. 31, 331).

10-' to 2 X 10-» cm.
Thickness of electric double layer, according

to Oberbeck and Falck {W. 21, 157).

2 X 10-» cm.
Smallest thickness of silver which affects the

phase of reflected light (Wiener, l.c:).

1-4 X 10-" to 1-1 X 10-» cm.
Diameter of gaseous hydrogen molecule.

7xl0-»-2xl0"om;
This is given by combining (1) the specific

inductive capacity and coefficient of viscosity;

(2) the refractive index and coefficient of diffu-

sion ; (3) the l&w of expansion and the thermal
conductivity.

Average distance between centre of molecules
supposed arranged uniformly in liquids and
solids according to Thomson.

2 X 10-» cm.
Inferior limit to the diameter of a gaseous

molecule according to Thomson. These results

may be shortly summed up as follows :

—

10"' cm.

118x1

96-4S

59

60

13

u

10-s

Superior limit to range of
molecular action.

Bange of unstable thickness
begins.

Superior limit to range of
molecular action.

Magnitude of range of
molecular action,

Sange of unstable thickness
ends.

Action of silver - Mm on
phase of reflected light
alters.

Thickness of permanent
water-film on glass at 23°.

Mean distance between
centres of nearest mole-
cules in gasns at 760 mnn

,

and 0° 0.

1 Plateau.

) Maxwell.
) Beinold and
I Biicker.

JFIatean.

I
Quincke.

1 Heinold and
) EUcker.

[ Wiener.

' Bunseiu

O. Meyer.

Worn.
3-1

1-0-02

•a

•14--11

.

•07--a2

02

ThioknesB of metal-fllms
which polarise platinum.

Thickness of electric double
layer.

Smallest appreciable thick-
ness of silver-film.

Diameter of gaseous hydro-
gen molecule.

Mean distance between
centres of nearest liquid
molecules.

Inferior limit to diameter of

gaseous molecule;

Obeifi«ok

Lippmann and
Oberbeck.

Wiener.

Exner.
0. Meyer.
TanderWaals.

W. Thomson.

W. ThomBon.

Having obtained some idea of the coarseness
of the structure of matter, we shall now consider

various theories of that structure. In order to

see what has been explained by these theories,

and what remains to be explained, let us enume-
rate the most important properties of matter in

that state of aggregation when the properties

are the most simple, i.e. the state of a so-called
' perfect ' gas.

1. The relation between pressure, density,and
temperature is expressed by the laws of Boyle
and Charles, ^ = K p 9, when p is the pressure,

p the density, and 9 the absolute temperature of

the gas, and k is a quantity which remains con-

stant for the same gas. For different gases k is

inverselyproportional to theiroombiningweights.
In all such gases there is the same number of

molecules in unit volume, provided the pressure

and temperature are the same.
2. The gases possess viscosity. The coeffi-

cient of viscosity (unless the density is very
greatly reduced) is independent of the density,

but depends upon the temperature. The most
recent experiments show that the viscosity varies

as the two-third power of the absolute tempera-

ture (Barus, Bulletin of the U. S. Qeological

Sv/rvey, No. 54, 1889).

3. The gases conduct heat with a facility de-

pending on the temperature.

4. They diffuse into each other with a
rapidity depending upon the density and the

temperature.

5. They possess specific heats of varioui

kinds, the ratio of the specific heat under con-

stant pressure to that under constant volume
being 1-4 for most gases.

6. They exhibit phenomena of the type ol

those which occur in the radiometer.

7. When they are raised to a high tempera-
ture they become luminous, and give out rays of

definite periods, the periods being independent

of the temperature. They absorb light of the

same periods as those they give out when hot.

8. They possess very different electrical pro-

perties. For low differences of potential they

insulate almost perfectly ; but when the electric

intensity is raised sufficiently a spark passes

through them, and the electricity is discharged,

9. The various gases exhibit very different

chemical properties.

According to the kinetic theory of gases a
gas consists of a great number of small particles

called mdleoules, moving about with great velo-

city in all directions, but continually either

striking against each other, or coming so near
together that they exert forces on each other

which produce effects somewhat similar to those

produced by the collision of two elastic balls.

This theory has been shown by Maxwell ami
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Clausius (Maxwell's Theory of Heat; 0. B.
Meyer's JHe kinetische Theorie der Gase) to be
Bafficient to explain all those properties of gases
included nnder (1). These properties are inde-
pendent of the nature of the molecule, and of

(he exact way in which two molecules act upon
each other. They could be deduced equally
weU whether we supposed the molecules to be
hard elastic spheres, or systems attracting or
repelling each other when they come near to-

gether, or vortex rings. When we consider other
properties besides those included in (1), we find

the explanation less satisfactory. 'The theory
gives an explanation of the viscosity, diffusion,

and conduction of heat ; but the exact way in
frhich these properties vary with the temperature
depends upon the nature of the action between
the molecules. Two oases have been worked out

by Maxwell. In the first case the molecules
were supposed to be hard, perfectly elastic

spheres, and which only acted upon other mole-
cules when in collision with them. According
to this hypothesis, the coefficient of viscosity

would be proportional to the square root of the
absolute temperature. The other case which
has been worked out by Maxwell is that in'

which the molecules are regarded as systems
repelling each other with forces which vary in-

versely as the fifth power of the distance be-

tween them. According to this hypothesis, the
coefficient of viscosity would be proportional to

the absolute temperature. The experiments of

Barus (Z. c.) and others show that the coefficient

of viscosity obeys neither of these laws, but
varies more quickly with the temperature than
the result obtained on the first hypothesis, and
more slowly than that obtained on the second.
Neither of these theories of the action of one mole-
cule on another can be the true one. Sutherland
(P.M. 24, 113, 168), by considering the results of

Thomson and Joule's experiments on the cool-

ing of gases passing through a porous plug,

arrives at the conclusion that the force between
two molecules must be inversely as the fourth

power of the distance between them. The value
of the temperature-coefficient of the viscosity

on this hypothesis has not, however, been worked
out.

The fact that the ratio of the specific heat
at constant pressure to the specific heat at con-

stant volume is the same for the perfect gases
with the same number of atoms in the molecule
has not been explained by the kinetic theory,

and in fact the results we should expect from the

kinetic theory are so different from those actu-

ally observed that they constitute perhaps the

gravest difficulty which the kinetic theory has
yet encountered. The results to which the

kinetic theory leads are easily found. Let Tm
be the total kinetic energy of the molecules in

unit mass, the ratio of this to the energy due

to the translatory motion of their centres of

gravity, p the pressure, v the volume of unit

mass, and the absolute temperature. Then

Tm=-Ppv, so that k the specific heat at con-
2

stant volume will equal - f . K the pres-
2 V

Bure is kept constant, then, in addition to the

energy spent in warming the gas, an amount

of work

—

p X (change in volume for one de-
gree)—^is done ; but when the pressure is con-
stant the volume is proportional to the absolute
temperature ; so that the change in volume for
one degree = «/«. Thus, if kp be the specifio
heat at constant pressure, then

j^
S0pv pv^

BO that :^=?.J3 + 1
Te, 2

or if the ratio of the specific heats be denoted by 7
2 . „ , 5-37

7 = 1+
S$'

P-l=\
3(7-1)

Now ^— 1 is the ratio of the internal energy
of the molecules to that due to the motion of
translation of their centres of gravity, and we
see from the preceding equation that this de-
pends only upon the ratio of the two specific

heats ; the constancy of this ratio for different

gases shows that the proportion which the
vibratory energy bears to the energy of transla-
tion must be the same for all such gases, so that
at the same temperature the vibratory energy of
all these gases must be the same. Now the num-
ber of lines visible in the spectrum of the various
gases is very different, and we should therefore
expect the gases to have very different capacities

for vibratory energy. The fact that it is not
so seems to indicate that the vibratory energy is

not due, at any rate at low temperatures, to

those quicker modes of vibrationwhich manifest
themselves as hgbt, but must be due to sdme
other modes common to all gases. This mode
in a diatomic gas may, possibly, be the motion
of the atoms relatively to each other ; and this

view is strengthened by the fact that the ratio of

the vibratory to the translatory energy in-

creases with the number of atoms in the mole-
cule. Thus, if we take Dulong's values of the
ratio of the specific heats for hydrogen, carbon
dioxide, nitrous oxide, and ethylene, the values of

the ratio of the vibratory energy to the energy of

translation are respectively '75, l-l, 1*1, and 2

;

thus, for these gases the ratios are very approxi-
mately proportional to the number of atoms in

the molecule ; and the result suggests that the
vibratory energy at these low temperatures is

that of the atoms in the molecule relatively to

their common centre of gravity, and not of the
quicker modes of vibration corresponding to the

luminous rays. If experiments on the ratio of

the specific heats could be made at temperaturei

high enough to produce luminosity of the gas, it

is possible that the results might be different

from those made at lower temperatures, and that

they might be found to vary from gas to gas.

Theories of the Constitution of the Molecule.

The kinetic theory of gases, as developed by
Clausius and Maxwell, dealt chiefly with the be-

haviour of a large number of molecules, and said

little about the constitution of individual mole-

cules. Quite recently, however. Sir W. Thomson
{Lect/wres on Molecular Dynamics and the Wave
Theory of Light) and Lindemann {Ueber Mole-

hula/rphysik; Ph/ysikaUsch. Qesellschaft,K6niga-

berg, 39 [1888]) have discussed the properties

of a molegule consisting of ^ number of gph^rigftl
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BhellB, one inside the other, each shell being

connected to the one next it by an elastic spiing.

The external spherical shell is supposed to be
acted on by the ether, or, what is the same thing,

by a periodic force whose period is that of the

vibrations which the ether is transmitting. We
may say in passing that many of the results ob-

tained do not depend upon this special view of

the construction of the molecule, but would be
true if we supposed the molecule to be a dy-

namical system whose configuration could be
fixed by n co-ordinates, that is, a system possess-

ing n degrees of freedom. The behaviour of

such systems when light falls upon them is

investigated in the papers above mentioned, and
expressions are obtained for the refractive index
of a medium consistiug of molecules of this

kind for light of any period. These expressions

explain the dispersion of light, and the results

deduced from them agree with those found by
experiment ; they also explain the anomalous
dispersion of the rays whose periods nearly co-

incide with those which are absorbed by the

medium—a subject which was investigated ex-

perimentally for several substances, especially

a solution of fuchsine in alcohol, by Kundi and
Christofiel—the periods of vibration of the glow-

ing gas being the periods of vibration of the

spherical shells which constitute the molecule.

The nature of the molecules assumed in this

theory imposes a limit to the amount of energy

due to the relative motions of the shells; for it is

evident that the amplitude of vibration of any

shell cannot be greater than the difference be-

tween its radius and that of a neighbouring

shell. Thus, on Lindemann's theory, the internal

kinetic energy reaches a maximum, and when it

has reached this maximum any farther exposure

to light must lead to an increase in the trans-

latory energy, and thus to an increase in th«

temperature of the system made up of such mole-

cules.

Lindemann explains the development of heat

which occurs on chemical combination by the

transference of the internal kinetic energy into

translatory energy, the substances after com-
bination possessing less internal energy than
before, the heat being produced by a loss of

kinetic energy, and not, as in the ordinary ex-

planation, by a loss of the potential energy of

separation. If this view is correct, however, the

internal kinetic energy must in certain gases be

enormously greater than the translatory energy;

thus, for example, in the combination of hy-

drogen and oxygen enough heat is produced to

raise the temperature of the mixture nearly

20,000° C. ; and even assuming that after com-
bination there is no internal kinetic energy, the

internal kinetic energy before combination must
be about 70 times the translatory energy. It is

very difficult to see how this can be reconciled

with the value found by experiment for the ratio

of the specific heat at constant pressure to that at

constant volume.
According to Lindemann, the electric pro-

perties of bodies are to be explained by internal
kinetic energy due to vibrations which are too
quick to be visible ; in fact, roughly speaking,
electricity is ultra-violet light. This view is

open to many difficulties, one of which is that

it WOUI4 not lead us to expect the great differ-

ence that exists between the eleotiieal properties

of the atom and the molecule, k molecule
seems to be almost electrically neutral ; thus it

is impossible to communicate a charge of elec-

tricity to the molecules of a gas, though when
the molecule is split up into atoms it exhibits

most energetic electrical properties. Earl Pear-

son (Proe. London Math. 80c., 20, 38) has de-

veloped a theory in which the molecules are

supposed to be made up of spheres vibrating in an
uncompressible fluid ; he obtains results similar

to those of Sir W. Thomson and Lindemann. In
fact, as we said before, many of these results do
not depend upon the nature of the molecule,

but would be true if we supposed the molecule

to be a dynamical system possessing n degrees

of freedom.
Evidence as to molecular strztctiire af-

~y the speetrci^of bodies.—If we con-

sider the oscillations of a ' dynamical system
possessing n degrees of freedom, we find that

there are n periods of vibration given by the

roots of a determinantal equation, and that the

relation between these roots depends on the

nature of the system ; a system could be con-

-structed having n periods of any given value.

If, however, the system possesses an infinite

number of degrees of freedom, there will be an
infinite number of periods, but the periods will

be connected by more or less simple relations.

Thus, if the vibrating system were like a
stretched string, the periods would be propor-

tional to the natural numbers, while if it were
like a bar, the periods would be proportional

to the natural numbers for the longitudinal and'

torsional vibrations, and to the roots of the
1 -1^

equation - < e* + e ' I = ± 2 for the transver-

sal vibration!. If the system were a circular

membrane, the frequencies would be propor-

tional to the roots of an equation formed by

equating a Bessels function to zero. If the

system were a uniform elastic sphere, the fre-

quencies would be the roots of a complicated

equation given by Chree in the TraTiscuMons

of the Cambridge Philosophical Society (14, 316,

317). Other periods which have been worked^

out are those of circular vortex rings. The
frequencies of the higher vibrations about the

circular form are proportional to */»*(«.' -1),
where ra is a large natural number, and the

-vibrations about the circular cross section are

proportional to the natural numbers (J. J.

Thomson, On the Motion of Vortex Rings, 35,

74). Many investigations have been made
with the object of finding whether or not there

are simple harmonics—that is, frequencies pro-

portional to the natural numbers—in the spectra

of bodies. In the case of the spectrum of

hydrogen, Johnstone Stoney finds that the wave-

lengths 4102-37, 486211, 6563-93, which occur

in this spectrum, are very accurately in the

ratio i, ^, ^. Schuster, however, in his ' Ee-

port on the Genesis of Spectra ' {B. A. Beporti,

1882) says

:

< Ofbec writers, as, for instance, Soret (P. U. 1871. 4<4>,

liave from time to time drawn attention to harmonia

ratios In varions spectra, and the author o( this report has

during the last ten years collected a large quantity of

nat«i^ bearing on the i;^nestioo. ^e results hftre^ oa
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tiM whole, nut been favourable to tbe theory oi harmonlo
ratios. In any spectrum containing a large number of
liues it ia clear that, owing to accidental coincidences, we
«hall always be able to find ratios which agree very closely
with the ratios ofsmall integer nuhibers. It is only bymeans
of a systematic investigation that we can find out whether
these coincidences are due to any real cause. We must,
by means of the theory of probabilities, calculate the
number of the coincidences, which we might expect to
£nd on the supposition that the lines are distributed at
random throughout the whole range of the visible spec-
trum. If on calculating out all fractions which can be
formed in a spectrum by any pair of lines the number of
ratios agreeing within certain JUmits with ratios of integer
numbers greatly exceeds the most probable number, we
should have reason to suppose that the lines are not dis-

tributed at random, but that the law suggested by Messrs.
Leooq de Boisbaudran and Stoney is a true one.

* The results of a long investigation conducted in this
manner tend to show that the number of harmonic ratios
is, if anything, smaller than was to be expected on the
I^^thesis of no connexion.*

The simple harmonic ratio is not, perhaps,

d priori the most probable relation between the
periods. Balmer {W. 25, 80) has shown that
the wave-lengths of a series of hydrogen lines

are expressed by the formula —-—-, where m
mr—i

is an integer. E^genbach (Verhamd. d. Natu/r-

forsch. Oes. zu Basel, 1886) has compared the
results of this formula with Cornu's measure-
ments of the wave-lengths of the hydrogen
lines ; the result of the comparison is given in

the following table :

—

A.=3645-42-
ri'-i
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Ihey cannot be said to have as yet thiown much
light on the structuie ol matter.

A relation between the lines in the spectrum
of a compound and the lines in the spectra of

its elements, based on a mathematical theory,

which, however, does not seem yet to have been
published, has been enunciated by Crriinwald,

who states (P. M. (6) 34, 354) :—
' Let a be a'primaiy chemical element, which is chemi-

cally combined with other elements in a gaseous substance
A, and occupies the volume [a] in the unit volume of A.
Let the substance A combine chemically with another
E^eous substance B, to form a third 0. In this combina-
tion let the element a pass into a different chemical con-
dition a', giving up (or in exceptional circumstances taking
up) a certain quantity of heat in order to permit the new
compound to form, and in consequence chemically con-
tracting (or exceptionally expanding). Let the volume
which it occupies in the body 0, after the new condition of
chemical equilibrium' has been established, be [a'], then
the quotient Ca]:[o'] is generally a very simple ration;^
member in accordance with a known fundamental law of
chemistry. If this is the case the wave-lengths \ of all the
rays which belong to the element a in the Une-spectrum of
the free substance A, and are therefore radiated by it, are
related to the wave-lengths \' of the corresponding rays,
which the same element emits in thenew chemical condition
a', in which it exists in the more complex substance A
within the newly-formed compound 0, as the corresponding
volumes [a] and [a'].'

This relation has been tested in the case of

water vapour; as however both this substance
and hydrogen have a good many lines in their

spectra, it is not surprising that coincidences
occur between the observed and calculated values
of the ^fave-lengths of the lines in the water-
vapour spectrum. We must, therefore, suspend
our opinion as to the value of the relation given
by Griinwald until the theoretical grounds on
which it is based have been published. See also

Ames (N. 40, 19).

In a binary compound, AB, we may suppose
that the atoms A and B are dynamical systems,
which in the molecule of the compound are near
together, and that the proximity of A causes the
periods of B to be slightly different from the
periods when B is vibrating by the influence of

other systems, and vice versd. Then the theory
of the vibrations of such a system shows that if

Pi-~¥2—:Pn are the frequencies of A when free,

2i—2n those of B; 8p,...8p„, Sg,...S2„, the in-

crease in the frequencies ^,— , respectively, due
to the proximity of the two systems; then

PM _ /.,'

-Si' Fi'-a^"

With similar expression for Sg,... &<s. The quan-
tities /i|... are quantities depending on the
proximity of the systems.
Prom this relation we see that the effect on the

period, say p„ of the first system of the existence

of a period, say q„ in the second, is to quicken
the period of the first, if the first is quicker than
the second, and to retard it, if it is slower than
the second. If we observe the spectra, this re-

sult could be expressed by saying that the effect

of the annexation was to make the line of B re-

pel the lines of A. Thus on this theory the
spectrum of the compound may be got by super-
posing the spectra of its constituents, A and B,
and then supposing the Hnes of A to repel those
of B, and the lines of B to repel those of A, the
repulsion increasing with the proximity of the
lines. Thus if we take two elements A and B,
?9oh thftt A ^nd B h^vp twQ lines nearljr ooiwi-

dent, then in the compound A B these lines will

be considerably displaced and the distance be>
tween them increased.

Arrdngement of tKe atoms m the mokcule on
the supposition that the atoms are vortex rings.

There is one theory of the structure of the
molecule which is worth mentioning, as it affords

a possibility of the explanation of that remark-
able alternation of properties with atomic weight
which is expressed by the periodic law. If we
assume that a molecule is built up of a number
of vortex rings placed close together, then a
section of the molecule, by a plane through the
centre at right angles to the planes of the ring,

will consist of two groups, each consisting of

number of small circles. The arrangement ol

the circles in either group will be very much the
same as the arrangement, when in steady mo-
tion, of the cross sections of the same number
of uniform straight parallel vort6x columns with
circular sections. These, when in steady motion,
arrange themselves in a definite way, which may
easily be discovered without calculation, as the
arrangement is very nearly the same as that of

the same number of equal uniform parallel mag-
nets under the attraction of a magnetic pole,

some distance away from the nearer poles of the
parallel magnets, and of opposite sign to these

poles. These magnets will take up definite posi-

tions of equilibrium, under the action of their

mutual repulsion and the external attraction.

The figures of equilibrium of the magnet are

given by Mayer {N. 18, 258) and Monckman
{Proa. Comb. Phil. Soo. 6, 169). If we examine
these figures, we see that as the number of

magnets increase there is a tendency for certain

peculiarities to recur, as, for example, the num-
ber of planes of symmetry, and the nature of the

simpler groups of which we may imagine the

more complex ones to be made up. Thus, if we
imagine the molecules of all elements to be

made up of the same primordial atom, and in-

terpret increasing atomic weight to indicate an
increase in the number of such atoms, then, on
this view, as the number of atoms is continually

increased, certain peculiarities in the structure

wiU recur, which in all likeUhood would be ac-

companied by a recurrence of some of the pro-

perties of the elements.

Electrical theory of molecular structure.—

There is another view of molecular structure

which is almost forced upon us by the laws of

electrolysis ; this is, that the forces between the

atoms in the molecule are electrical in their ori-

gin. On this theory, the atoms in the molecule

of a compound are supposed to be charged with

definite quantities of electricity, the quantity of

electricity on the atom being the same for all

elements of the same valency, and being posi-

tive or negative, according as the element is

electro- positive or electro- negative. The charge

on an atom of a divalent element is assumed to

be twice, and that on an atom of a trivalent ele-

ment three times, the charge on the atom of a

monovalent element (v. Yon Hehnholtz [Fara-

day Lecture], C. J. 39, 277). This view of the

structure of the molecule at once explains Fara-

day's law of electro-chemical decomposition. It

also explains the difference which exists between
the electrical properties of the molecule and the

atom ; for in the n)plecv)le the positive ai)d ^f-
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gative charges neatralise each other's eSeot at

points outside the molecule ; the free atom is,

however, essentially charged and therefore capa-
ble of producing electrical effects. When we
dissociate a gas into atoms, the dissociated gas,

on this theory, consists of an equal number of

electrically charged particles, some being charged
with positive electricity, and an equal number
(if the constituents of the molecule are of the
same valency) charged with negative electricity.

This collection of electrified particles would be-

have like a conductor of electricity, so that, if

this theory of the structure of the molecule is

correct, a gas whose molecules are dissociated by
heat into atoms ought to be a conductor of elec-

tricity. J. J. Thomson (P. M. [6] 29, 358, 441)
has recently made a series of experiments on the
conduction of electricity through very hot gases,

and has found that while some of these hot
gases (hydriodic acid gas, for example) allow

electricity to pass through them with ease,

others (such as nitrogen) only allow it to do so

with great difficulty ; and it was found that

whenever the electricity passed with ease through

a hot gas, the dissociation of the gas could be
detected by chemical means. These experi-

ments are, therefore, in accordance with the

result of this theory of molecular structure.

On this view of molecular structure the * bonds
of affinity ' of chemists have a distinct physical

meaning, as they are the tubes of electrostatic

force connecting the atoms.

A difficulty which arises on this theory, and
one that seems to show that it requires modifi-

cation, is the existence at low temperatures of

what are called by chemists unsaturated com-
pounds. Por, according to this view of the
structure of matter, an unsaturated compound
is one in which there are not equal and opposite

quantities of electricity in each molecule, so

that the molecules of an unsaturated gas, being
electrically equivalent to a number of positively

and negatively charged particles, ought to be-

have like a conductor. But gases which are

unsaturated at low temperatures, such as NO,
behave at these temperatures with respect to

electricity like saturated gases ; they transmit

electric induction. For example, a gold leaf

electroscope will work perfectly well inside a
glass vessel containing NO, and its leaves wiU
be attracted by an electrified body outside the

electroscope; and a current of electricity cannot
be driven through a tube containing such gases

by a battery containing only a small number of

cells. We must therefore conclude that electri-

cally such gases are saturated.

Maxwell, in the article on the ' Constitution

of Bodies,' EncyclopcBdia Britannica, introduced

the idea that in solids the molecules might
arrange themselves in groups, some of which
under the action of stresses might split up and
form other stable groups in which the molecules

are differently arranged, these new groups re-

turning only slowly to their original configura-

tion after the stresses are removed. This be-

haviour of the molecular groups shows itself in

the ' elastic after effect ' produced by torsion in

metal wires and glass fibres. Bwing {P. M. [6] 30,

205) has lately applied the same idea to explain

the behaviour of iron when magnetised, and has

devised a model which illustrates very clearly

vot. in.

the breaking up of the old groups and the forma-
tion of new ones. J. J. T.

MOLECULAR WEIGHTS. The article
Atomic and moleoulab weights, in vol. i., de-
scribes the limits within which the term molecu-
lar weight may be applied with safety to solid
and liquid bodies (v. especially pp. 347-350).
Since that article was printed, an advance haa
been made in the methods by which the molecu-
lar weights of bodies which cannot be gasified
without decomposition may be determined. This
advance is based, for the most part, on the
researches of Eaoult. As the result of a long
series of investigations into the lowering of the
freezing-point of water and various other sol-

vents, produced by dissolving therein quantities
of various compounds proportional to the
formula-weights, or reacting-weights, of these
compounds, Baoult finds that such quantities
of chemically similar com{)ounds generally pro-
duce equal lowerings of the freezing-points of

water and some other solvents (Eaoult's Memoirs
will be found in A. Oh. ; v. especially [6] 8,

317).

Let P grams of a compound be dissolved in

100 g. of water or other solvent, and let the
observed lowering of freezing-point of the solvent

be G ; then ^ is called by Baoult the coefficient

of lowering of freezing-point for the compound
in question. Putting M as the reacting-weight,

or formula-weight, of the compound, then

—M is called the molecular lowering offreezing-

point for this compound.

C
Baoult finds that—M is generally constant

for all the members of a series of chemically

similar compounds. Thus, Baoult gives the

following values for —M, water being the sol-

vent :

—

19, for many organic compounds;
35, for salts of monovalent metals with

monobasic acids

;

40, for normal salts of monovalent metals
with dibasic acids.

Baoult also gives the following values for

--M, benzene being the solvent :

—

49, for many organic compounds

;

25, for the lower members of homologous
series of alcohols.

n
Other values for yii were found when other

solvents, e.g. acetic acid, were used.

Another form in which Eaoult's results may
p

be put is the following :—_ =gramsofdissolved
G

body, in 100 g. solvent, that lower freezing-point

of solvent 1°. Now — xc= K; where c = oon-
O

stant determined experimentally for each series

of chemically similar compounds, and for each

solvent.

If the value of ^M is known for a gfonp ol

compounds, or if the value of c is known in tha

EE
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expression -=jXC = af, it is possible to find the
G

formula-weight of a member of this group.

Thus, in the case of ether, the following data

were obtained :

—

(i) 4-47 g. ether were dissolved in IGO g.

water ; the freezing-point of the water was

lowered by 1-05°; hence 2 =^^ = -23°. But the

Q
value of-=Jf for organic compounds generally

dissolved in water is 19 ; hence, for ether,

(ii) 2-721 g. ether were dissolved in 100 g.

benzene ; the freezing-point of the benzene was

lowered by 1-826°; hence ^= 1-49; i.e. 1-49 g.
G

ether in 100 g. benzene lower the freezing-point

by 1°. But the constant for such organic com-
pounds as the ethers dissolved in benzene is

49 ; hence, for ether, M= 1-49 x 49 = 73.

G
(iii) The value found for -= when ether was

dissolved in acetic acid was -629°. But the value

Q
of =M for organic compounds generally dis-

solved in acetic acid is 39 ; hence, for ether,

-529

The mean of these three results gives 76-6

for the formula-weight of ether ; the molecular
weight of ether-gas, determined by applying
Avogadro's law, is 74.

The empirical law of Baoult—quantities of

chemically similar compounds proportional to

the reacting-weights, or formula-weights, of

these compounds produce equal lowerings of

the freezing-points of water and some other

solvents—has been developed by van't Hoff,

Arrhenius, and others {v. especially Z. P. 0. 1,

481 [translation in P. M., August 1888] ; and
Z.P. C. 1, 631; 2, 284, 491). If an aqueous
solution of a substance is contained in a vessel

the walls of which are permeable by water
molecules but not by the molecules of the dis-

solved substance, and the vessel is immerses'.

in water, water will enter the vessel, and the

pressure on the walls will increase until equili-

brium results, after which no more water will

enter. The pressure on the walls of the vessel

is called osmotic pressure. If the vessel were
furnished with a movable piston, the same con-

dition of equilibrium might be attained, without
the entry of water into the vessel, by compressing
the solution with a pressure equal to the osmotic
pressure. With such an arrangement the con-
centration of the liquid could be altered by in-

creasing or decreasing pressure by means of the
piston ; as the process is reversible, the second
law of thermodynamics may be applied.

The experiments of de Vries (Z. P. C. 2, 415;
8, 103), Pfeffer (Osmotische Untersuchmigen
[Leipzig, 1887]), and others, show that the
osmotic pressures of dilute aqueous solutions
are proportional to the concentrations of these
solutions. Now, to say that change of concen-
tration of dilute solutions is proportional to the
pressure exerted by the solutions, is equivalent

to saying that Boyle's law holds good for dilata

solutions. Moreover, the proportionality of con-
centration to osmotic pressure may be deduced
theoretically. If we assume, as seems justifiable,

that osmotic pressure is due to the impact of

the molecules of the dissolved substance, then
the number of impacts in unit time must be
proportional to the number of molecules in unit
volume (on this point v. L. Meyer, Z. P. G. 5,

23; and van't HofE's reply, Z. P. G. 5, 174 ; c/.

Bredig, Z. P. G. 4, 444) . But this is the molecu-
lar conception of gaseous pressure. Hence, as

in gases volume is inversely as pressure, the
same proportionality should hold good in dilute

aqueous solutions ; in other words, Boyle's law
should apply to these solutions. Van't Hofl
then proceeds to deduce, by thermodynamical
reasoning, that osmotic pressure is proportional

to absolute temperature, concentration being

constant. This conclusion is equivalent to

saying that the law of Charles holds good for

dilute aqueous solutions, inasmuch as concen-
tration of solution corresponds with gaseous
volume.

The experimental results of Pfeffer and of

Soret (A. Gh. [S] 22, 293) are in keeping, on the

whole, with the statement that the laws of Boyle
and Charles hold good in dilute aqueous solu-

tions.

Solutions which exert equal osmotic pres-

sures are called isotonic solutions. Thermo-
dynamical reasoning applied to these solutions

leads to the conclusion that the osmotic pres-

sure of a specified mass of a gasifiable substance

in dilute solution is the same as the pressure

exerted by the same mass of the same substance

existing as a gas at the same temperature. If,

then, osmotic pressure may be substituted for

gaseous pressure, Avogadro's law may be ex-

tended to substances in dilute solution. This

extension of the law of Avogadro ia thus stated

by van't Hoff. 'Equal volumes of different

solutions, at the same temperature and osmotic

pressure, contain equal numbers of molecules,

which numbers are the same as would be con-

tamed in equal volumes of gases at the same
temperature and pressure.' This is van't Hoff 'a

la/w of osmotic pressure. Various proofs of the

accuracy of this law have been given.

To apply this law, it is necessary to find tha

mass of a substance present in a solution which
is isotonic with another solution containing a

known mass of a body of known molecular

weight. The two solutions then contain equal

numbers of molecules of the dissolved sub-

stances; and as the molecular weight of one

substance is known, the molecular weight of the

other can be found. There are many practical

difficulties in determining whether or not two
solutions are isotonic. Now van't Hoff baa

shown by thermodynamical reasoning {Z. P. G.

1, 496) that solutions of different bodies in the

same solvent, having equal freezing-points, are

isotonic at their freezing-points. Put into other

words, this conclusion asserts that solutions

which have equal freezing-points contain equai

numbers of molecules in equal volumes ; oi,

that solutions which contain equal numbers of

molecules in ejual volumes, and are theiefora

isotonic, have equal freezing'points. But this

is the law of loWering Of freezing-points em-
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pirioally established by Raoult. In place of
the somewhat vagne term reaoting-weight, or
formula-weight, used in stating the law {v.supra),

we are now justified in employing the more
definite term molecular weight. This law, as
developed by van't Hoff, asserts that the pro-
duct of the lowering of the freezing-point of a
1 p.o. solution into the molecular weight of the
dissolved body is a constant for different bodies
dissolved in the same solvent. For solutions of

most organic compounds in water, the constant
is about 18'9.

Van't Hoff tben proceeds to show that the
molecular lowering of freezing-point of a dilate

solution bears a simple relation to the latent
heat of fusion of the solvent (for proof v. Z.P. C.
1, 496-7). This relation is expressed, for very
dilute solutions, by the equation

* = -01976.^,

where <= molecular lowering of freezing-point,

already expressed as-^M (p. 417), 2'=rreezing-

point of solvent stated in absolute measure, and
W= latent heat of fusion of solvent in gram-
units (cf. Eykman, Z. P. C. 3, 203 ; and espe-
cially i6. Z. P. C. 4, 512). If this conclusion is

granted, it follows that equal numbers of mole-
cules of all bodies dissolved in the same solvent
must lower the freezing-point to the same
extent, provided the solutions are very dilute.

Let us take a case to exhibit the application
of the law of molecular lowering of freezing-

point in the form given to it by van't Hoff.
Thymol is dissolved in phenol, and the lower-
ing of the freezing-point of the phenol is ob-

served. The constant for molecular lowering of

freezing-point of phenol is first calculated by
van't Hoff's formula : the freezing-point of the
phenol used was 38°, in absolute measure this is

273° -f 88°= 311° ; the latent heat of fusion of the
phenol was found to be 25 ; hence

t = -0197 „~^ = 76. The solution of thymol used
625

contained -401 g. thymol in 7-659 g. phenol ; the
freezing-point was lowered by 2'49° ; stating

these results in parts of thymol per 100 of

phenol, we find that 5-3 g. thymol dissolved in

100 g. phenol lowered the freezing-point through

2-49°. Then |l|- = 2-12 ; i.e. 2-12 g. thymol in

100 g. phenol lowered the freezing-point through
1°. But this quantity, 2*12, is ^th of the mole-
cular weight of thymol; therefore molecular
weight of thymol = 2-12 x 76 = 161. The mole-
cular weight calculated from the formula 0„H,„0
is 150.

In applying the law of molecular lowering of

freezing-point it is necessary to work with dilute

solutions. The freezing-point varies somewhat
with concentration ; in some cases this variation
is very marked. Beokmann {Z. P.O. 2, 742)
recommends that a series of observations should
be made, concentration varying so that the lower-
ing of freezing-point may range from c. -2° to

0, 2°. If possible, observations should be made
.with solutions in different solvents, care being

taken to select solvents which do not react

chemically, so far as is known, with the dissolved

boily, and the reB<>lts should be checked by ob-

servations of the lowering of vapour-pressure of

some solvent produced by dissolving in it the
substance whose molecular weight is being deter-

mined (v. infra).

To sura up this part of the subject. Known
weights of the substance, the molecular weight
of which is to be determined, are dissolved in
known weights of the solvent, so that the con-
oentration of the solutions varies from, say, 1 tc

5 or 6 p.c. ; the freezing-point of each solution
is determined. The freezing-point of the solvent
is determined. Two methods of calculation may
then be adopted :

—

(i) The lowering of freezing-point, brought
about by 1 g. of the substance dissolved in 100 g.

of solvent, is calculated from each observation
made ; let this = A. The value of the constant ex-
pressing the molecular lowering of freezing-point

of the solvent by the class of bodies to which th6
substance under examination belongs is known;

let this be 0, Then— gives approximately the

molecular weight of the substance.

(ii) The weight of the substance which would
lower the freezing-point of the solvent by 1° ia

calculated from each observation made ; let this

be B. ThenB X O gives approximately the mole-
cular weight. (G has the same meaning aii

in (i).)

The values found for mol. w. from the dif-

ferent observations are compared ; if the differ-

ences are small, the mean is taken ; if there are

marked differences, experiments are made with
other solvents. It may be that the substance

undergoes dissociation in all solvents, and that,

therefore, the method is inapplicable {v. infra).

The molecular lowering of freezing-point of

the solvent may be calculated by the use of

van't Hoff's formula (« = -Q1976 S.providedtha

latent heat of fusion of the solvent is known

;

the value thus found should agree with the con-

stant determined by experiment.

The solvents commonly employed are water,

benzene, phenol, and glacial acetic acid ; naph-
thalenehas also been used forsomehydrocarbona;
Eykman (Z. P. G. 4, 512) recommends uretharie,

phenyl propionic acid, the higher acids of the

acetic series, stearin, and p-toluidine. Various

modifications of Kaoult's original apparatus have
been devised ; references to the papers in which
the most important are described will be found
at the end of this article.

There are many apparent exceptions to

Eaoult's law, and therefore to van't Hoff's law

of osmotic pressure. These exceptions are ex-

plained by the hypothesis, put into definite form
by Arrhenius {Z. P. G. 1, 631), that bodies whose
behaviour is not directly expressed by these

laws are partially dissociated in solution. Here
again there is a marked analogy between gases

and dilute solutions; as the pressure of the

vapour obtained by heating ammonium chloride

is greater than the pressure calculated by Avo-
gadro's law, on the assumption that the vapour
consists of molecules of NH4CI, but as the ob-

served pressure agrees with the calculated pres-

sure when it is assumed that the vapour con-

sists of equal numbers of molecules of NH, and
HCl, so the ajiparently abnormal osmotic pres-

xe2
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The following memoirs deal with relations
between osmotic pressures, lowering of vapour-
pressttre and of ueezing-point, and raising of
boiling-point,of a solvent by substances dissolved
thereiu ;—^Ai-rhenius, Z.P. G. 3, 115 ; vah't Hoff,

ibid. 1,481 ; Planck, ibid. 1, 577 ; van't Hoff a.

Eeicher, iUd. 3, 198; Guldberg, O.B. 70, 1349;
Beekmann, Z. P. O. 4, 532 ; Baoult, O. R. 110,
402; Baoult a. Becoura, O. R. 110, 402.

The following memoirs contain descriptions

of apparatus :—Anwers, B. 21, 701 ; HoUemann,
B. 21, 860; Hentsohel, Z. P. 0. 2, 806; Beek-
mann, ibid. 2, 638 ; 4, 643 (raising b.p.) ; Eyk-
man, ibid. 2, 964; 3, 113 ; 4, 497 ; Fabinyi, ibid.

3, 38 ; von Elobukow, ibid. 4, 10 ; Baoult, ibid.

2, 353 (lowering vapour-pressures); Walker,
ibid. 2, 602 (lowering vapour-pressures) ; Hey-
cock a. Neville, C. J. 55, 666 (using Hg as sol-

vent) ; Bamsay, O. J. 65, 521 (lowering vapour-
pressure of Hg). M. M. P. M.

MOLYBDATES. Salts of molybdic acid v.

Molybdenum, ^ctns of, p. 422.

MOLYBDENUM. Mo. At. w. 95-9. Mol.w.
unknown. S.G. 8-56 (Long, Am. 8. [2] 45, 131)

;

8-49 to 8-64 (Bucholz, Nicholson's J. 20, 121).

Does not melt in 0-H flame at temp, at which
Pt melts (Debray, A. 108, 250). S.H. 5°-16°

•0659 (De la Eive a. Mareet, A. Ch. [2] 75, 113).

Emission-spectrum (obtained by using electric

spark) shows only a few lines, the most promi-
nent in the blue and violet (v. Thaleu, A.Ch. [4]

18,242). S.V.S. c. 11-3.

Occurrence.—T>i6\ei uncombined. The sul-

phide {nwlybdemte, or molybdenum glance),

oxide {molybdenum ochre), molybdate of lead

{wulferdte), and molybdate of cobalt (pateraXte),

occur in small quantities in certain localities.

Many iron-ores contain small quantities of Mo
compounds (Braun, Fr. 6, 86 ; Wohler, Mineral-
analyse [Gottingen, 1861]). The residues from
the copper smelting ovens at the Mansfeld
works sometimes contain as much as 28 p.o.

Mo (Heine, J.pr. 9, 176; cf. Stromeyer, P. 28,

651; Steinberg, J. pr. 18, 379 ; Genth, J.pr. 37,

193 ; Steiuacker, fjeber einige MolybdHnverbin-
dungen [Gottingen, 1861] 22). An alloy of Mo
and Pb, in plates 30 mm. long, was found in

Utah by Sillimau {Am. S. [3] 6, 128). Accord-
ing to Lockyer {Pr. 27, 279), Mo occurs in the

(un.

Scheele in 1778 {Opusc. 1, 200) distinguished

native Mo sulphide from galena. In 1782, Hjehn
obtained the metal from the sulphide {v. Crell.

Aim. for 1790, 1791, 1792, and 1794). For an
historical account of this metal v. Svanberg a.

Struve, J. pr. 44, 257. The name molybdenum
was given from /xaKipSiuva, or molybdana, used
by Dioscorides and Pliny to designate galena

and other lead compounds.
Formation.—1. By reducing MoO, by H, K

or Na, C, or KCN.—2. By reducing Mo chlorides

by H at a high temperature.— 3. By reducing

acid K molybdate by 0.—4. By electrolysing

molten MoO„ or (NHJjMoO, in solution.

Pr^araUon.—The starting-point is pure
MoOj {v. m/ra).—1. MoO, is heated in a crucible

in a stream of pure H (which must be passed

over a long layer of red-hot Ou) ; the mass is

transferred to a tube of unglazed porcelain, and
very strongly heated in the H stream ; finally

the last traces of oxide are removed by gently

warming in a stream of dry HCl as long as a
white wool-like sublimate (MoOs.2H01) is formed
(Liechti a. Kempe, A. 169, 344). The metal in
contact with the porcelain tube is not pure (De-
bray, C. R. 56, 732; cf. Wohler a. von Uslar, A.
94, 256; Eammelsberg, P. 127, ^84).- 2. MoO,
is mixed with C and heated in a graphite-cru-
cible, in the 0-H flame; the product always
contains a few per cents, of (Debray, G.R. 46,
1098).—3. An intimate mixture of 1 pt. M0O3 and
I5 pts. KCN is placed in a crucible, the cover is

luted on, the crucible is placed in another which
is filled with C, and the whole is kept at white
heat for 12 hours. By this method lioughlin
{Am. 8. [2] 45, 131) obtained" metal with 98-7
p.c. Mo.

There are many methods for preparing MoO,
from Mo ores. Finely powdered molybdemte
(MoS,) is roasted in an open porcelain vessel,
with frequent stirring, until SOj ceases to be
evolved; Brunner (D. P. J. 160, 672) recommends
to mix the ore with its own weight of fine quartz-
sand, previously washed with HClAq, and to

heat in a fiat Pt dish, to incipient redness, till

the residue is citron-yellow when hot, and white
when cold. The roasted ore is treaited with
NHjAq; to the solution are added a few drops
of NHj sulphide, the ppd. CuS is removed,
the filtrate is evaporated to dryness, the residue
is dissolved in NHjAq, and the solution is eva-
porated to the crystallisation-point (Wohler).
Svanberg a. Struve (J.pr. 44, 264) add excess of

KjCOgto theammoniacal solution of the roasted
ore, separate ppd. ALjO,, evaporate to dryness,
and strongly heat the residue in a Pit crucible

;

they treat with water, filter from CuO and K\.fl„
evaporate to dryness, add S equal to double the
weight of the residue, heat in a glass vessel on
a sand-bath to full redness tiU excess of S is

burnt off, wash with warm water (the last wash-
ings containing a little .K^COj) as long as the
washings are coloured, and until the MoS, is

perfectly black, and then roast the pure MoS,
thus obtained, or oxidise it to MoO, by HNO,Aq,
Delifs {A. 106, 376) decomposes molybdenite by
HNO,Aq. Wittstein forms soluble sulpho-

molybdates by roasting with S, and decomposes
by HsSOjAq, finally roasting the sulphide to

MoO, {R. P. [2] 73, 155; cf Wicke, A. 45, 373;
Wohler, ibid. p. 374). Molybdenite may also be
decomposed by calcining with alkali carbonates

{v. Christl, D. P. J. 124, 398 ; Elbers, A. 83,

219) ; or by the use of K^Ot (Elbers, l.c.).

Properties.—As prepared by reducing the

chloride in H, Mo appears as dull silver-coloured,

somewhat malleable, plates (Wohler a. von Uslar,

A. 94, 256). The metal obtained by reducing

MoO, byH at very high temperatures is lustrous ;

if the reduction is effected at lower temperatures,

an ashen-grey powder is obtained which becomes
metal-like when rubbed. The metal obtained by
Debray, which contained 4-6 p.o. 0, was silver-

white, and harder than topaz. The S.G. of Mo
is given by Loughlin {Am. 8. [2] 45, 131) as

8'66 ; "this metal contamed 98-7 p.o. Mo. De-
bray (O. R. 46, 1098) gives S.G. 8-6 for the metal
obtained by reducing MoO,by C, and containing

4-5 p.c. C.

Mo, whether in powder or in pieces, is un-
changed in ordinary air ; when heated it becomes
brown, then blue, then white, on the surface,
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and at high temperatures it is burnt to M0O3.
It is oxidised by fusion with KNO3, or slowly by
KOH ; also by HNO3, or CI water ; it burns when
heated in steam, evolving H. Mo is insol. in

HClAq, dilute H^SOjAq, and HFAq; it is not
acted on by KOHAq. Mo combines directly with
0, CI, and Br, but not with I. The metal is

infusible at white heat (Debray, A. 108, 250).
The atomic weight of Mo has been deter-

mined (1) by analysing, and determining V.D. of
M0CI3 (Liechti a. Kempe, A. 169, 344 ; Debray,
C. B. 66, 732) ; (2) by determining S.H. of Mo
(De la Eive a. Marcet, A. Ch. [2] 75, 113) ; (3)
by determining CI in MoC^Clj (H, Eose, P. 40,
400 ; Svanberg a. Stravo, A. 68, 209) ; (4) by
synthesis of Ag^MoOj (Debray, 0. R. 66, 732)

;

(5) by analyses of MoClj and MoCl, (L. a. K., A.
169, 344 ; c/. L. Meyer, ibid. p. 360) ; (G) by re-

ducing MoOj in H (S. a. S., J. pr. 44, 301

;

Dumas, A. Ch. [3] 63, 148 ; Debray, 0. B. 66,

732 ; Eammelsberg, B. 10, 1776) ; (7) by oxi-

dising M0S2 to M0O3 (S. a. S., A. 68, 209) ; (8)

by conversion of MoClj and MqCI^ to MoS^ (L. a.

K., A. 169, 344 ; cf. Meyer, ibid. p. 360). The
atom of Mo is pentavalent in the gaseous mole-
cule M0CI5.

Mo is probably both metallic and non-
metallic in its chemical relations. Few, if any,
definite salts are known obtained hf replacing
the H of acids by Mo ; but Mo^O^ and MoOj seem
to dissolve in acids without evolution of 0. The
oxide MoOs is an anhydride; molybdio acid,

HjMoOj, and molybdates, besides tri- tetra- n-
molybdates, are known. M0O3 also combines
with some other anhydrides to form complex
bodies which react as acids, e.g.

PA-SOMoOa-SSHjO; Si02.12MoOj.26H,0. MoS,
reacts as an acidic sulphide, forming sulphosalts

M'^MoSj. Several haloid compounds, and many
oxyhaloid compounds, of Mo are known. Mo is

closely related to Cr, W, and U, and is less closely

related to S, Se, and Te. Mo occurs in Group
VI. series 6; the following table exhibits the

position of Mo relatively to the other members
ot the group

:

Even series —
2 4 6 8 10 12
= 16 Cr = 52 Mo = 96 — W=184 U = 240
Odd series—

3 5 7 9 11
S = 32 Se = 79 Te = 125 — —

(v. Chbomium group oe elements, vol. ii. p. 168

;

ef. CiAssiEicATioN, vol. ii. p. 207).

Beactions.—l. Heated in air or oxygen, Mo is

burnt to oxide ; if the temperature is sufBciently

high, MoOj is formed.—2. Oxidised, to M0O3, by
molten nitre, and slowly by molten potash.—3.

Heated' in steam, blue oxide (? Mo,Os), and then
M0O3, is formed.—4. Pulverulent Mo is oxidised

by rubbing with silver oxide, or mercuric oxide.

6. Oxidised by nitric acid, cone, hot sulphuric
acid, or chlorine water.—6. Mo does not dissolve

in hydrochloric, hydrofluoric, nor dilute sul-

phuric, acid; nor does it react with potash solu-

tion.

Combinations.—1. Mo combines with chlor-
ine to form M0CI5 ; and with bromine to form
MoBr^ : it does not combine directly with I.—2.

Heated in oxygen. Mo forms oxides, M0O3 being
the final product of the combination.

Detection and Estimation.—The greater

number of the Mo compounds, including most
of the molybdates of the alkaline earths and
heavy metals, are insol. in water. Lower oxides,

and also the sulphides, produce MoOj when
heated in air ; M0O3 readily dissolves in alkali

solutions. Insol. molybdates are brought into

soluble forms by fusion with alkali carbonates.
All Mo compounds may be changed to soluble
alkali sulphomolybdates by fusion with Na^COj
and S. Phosphomolybdates are readily soluble
in NHjAq. Mo compounds impart a yellow
colour to the borax bead when heated in the
oxidising flame, the colour disappears on cooling;
in the reducing flame, they give a dark-brown
colour, the bead is opaque if excess of Mo com-
pound is present. They give a clear green
microcpsmic salt bead in the reducing flame,

and in the oxidising flame a bead which is

greenish when hot and colourless when cold.

In solution, Mo compounds give a brown-black

pp. with H2S, soluble in NH, sulphide; solu-

tions of molybdates give blue-coloured com-
pounds by the action of reducing agents. When
MoO, or a molybdate is evaporated with cone.

HjSOj, and then allowed to cool, the acid be-

comes deep blue in colour; this reaction dis-

tinguishes molybdates from tungstates ; the
blue colour does not appear if antimonie or

stannic salts are present, unless the substance
has been wetted with a few drops of phosphoric
acid, and evaporated to dryness, before addition
of H,SO, (Schonn, Fr. 8, 379 ; Maschke, Fr. 12,

383). If Zn is put into solution of a molybdate,
a few drops of cone. KCNSAq are added, and
then enough HClAq or H^SOjAq to cause slow
evolution of H, a carmine-red colour is produced,

even with ^^ part M0O3 ; ether removes the

coloured compound (Braun, Fr. 2, 36). Liquids

containing molybdates yield deep-red solutions

(sulphomolybdates) by boiling with yellow NH^
sulphide (Braun, Fr. 6, 86).

Mo is estimated (1) as metal by reducing in

H (Eammelsberg, P. 127, 281) ; (2) as MoO, by
oxidising in air or by HNOjAq (v. d. Pfordten,

B. 15, 1927) ; (3) as PbMoO< (Chatard, B. 4,

280; V. also UUik, A. 144, 217); (4) by reduc-

tion with Zn and titration by means of standard

KMnO.Aq (Werncke, Fr. 14, 1 ; v. d. Pfordten,

B. 15, 1927) ; (5) by the reaction of MoO, with

an acidified solution of KI, whereby I is set free

and is determined by standard Ka^SjO^Aq
(Mauro a. Danesi, Fr. 20, 607).

Holj'bdennm, Acids ot, and their salts. The
oxide M0O3 is slightly sol. in water; c. 600

parts cold water dissolve 1 part M0O3. The
solution reddens litmus. Several hydrates of

M0O3 have been isolated. M0O3.H.P = H^MoO,
was obtained by UUik, and also by Vivier (v.

infra); the hydrates M0OS.2H2O, 2M0O3.H2O,

4MoOs.HjO, 5MoO,.HaO, and 8MoOa.Hi,0, have
also been prepared ; some of these are soluble,

and some are insoluble, in water. Several series

of salts are known ; these salts may be repre-

sented as derived from hydrates of MoO,; in

some cases the hypothetical hydrates have been

isolated, and in other eases they have not been

isolated. Besides reacting as the anhydrid.e of

more than one acid, MoO, reacts with some
oxides more acidic than itself to form com-
pounds, e.g. M0O3.SO,; it also combines with
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certain acids— e.ff.
with HCl, HjPOj, H5As04

—

the compounds thus formed have acidic reac-

tions and yield salts (v. Antimono-moltbsates,
ABSEKO-MOKBDATBa, PH03PH0-M0LYBDATEB, p. 425

;

V. also MOLYBDENTTM TBIGXTDE, p. 432).

MoLTBDio ACIDS. 1. HjMo04. The normal
hydrate MoOa.HjO, or hydroxide Mo02(OH)„,

was obtained by Ullik, but only once, by mixing

MgMoO^ with an equivalent of HNOjAq and
allowing to stand {A. 153, 874). Yivier (0. B.

106, 601) obtained this compound by allowing a

solution of NHj molybdate in HNOgAq to stand

for some time, also by heating ordinary NH4
molybdate solution with its own volume of water

to 50°-60° for some days. H^MoO, forms a

mass of minute needles ; it is quite insol. water.

2. HjMOjO,. The hydrate 2M0O3.H2O
( = MoOs{OH)j.Mo03) was obtained by UUik {A.

144, 329) by the action of excess of H^SOjAq on
the Ba salt formed by adding BaCl^Aq to

ordinary NH, molybdate solution, filtering,

placing over HjSOj, and drying the gum-like

residue over H3S04 for some months, or at 100°

(UUik, A. 158, 373). H.^Mo.,0, is a gum-like

amorphous solid, e. sol. water.

3. HjMojOis, and H.^Mo,0..,. The hydrates

4Mo03.H,0 ( = MoOj(OH),.3Mo03), and
8M0O3.H2O ( = MoO,(OH)2.7Mo03) are formed
similarly to 2Mo03.HjO, the drying being con-

ducted at 120°, and 160^-170°, respectively (U.,

Ix.). These compounds are amorphous solids,

e. sol. water. Sabanejeff (J. R. 1889 [1] 615

;

abstract in B. 23 {Bef.) 87) obtained a colloidal

form of HjMOjO,,, si. sol. water, by drying for

some weeks over HjS04 ; the formula was deter-

mined by applying Eaoult's law (c/. Moleculab
WEiQHiB, p. 417). For other hydrates of MoOjjViz,

MoOs.2H,0 and SMoOj-H^O, v. Hydrates or

HOLTBDENUM IBIOXIDE, p. 432.

Graham {C. J. 1.864) obtained a soluble col-

loidal form of molybdio acid (he does not give

the composition) by dialysing an aqueous solu-

tion of Na molybdate, to which excess of HClAq
had been added, until the liquid in the dialyser

was free from NaCl and HCl. Graham describes

the solution of molybdio acid as ' yellow, astrin-

gent to the taste, acid to test paper, and
possessed of much stability'; it decomposed
NajCOj with evolution of COj ; and became in-

sol. when heated for some time with a strong

acid.

Ghloromolybdie acid HjMoOsCLj

( = MoO(OH)jCl2). (Molybdenum hydroxy-

ehloride). This compound is obtained by pass-

ing HCl over MoO, at 150°-200° (Debray, 0. B.

46, 1101). It forms a loose, white, crystalline,

mass ; e. sol. water ; sublimed unchanged in HCl.

Thiomolybdio acid and thiomolyb-
dates; v. Moltbdenum, ihioaoids or, and
IHEIB SAIjTS, p. 434.

MoLTBDATES. A great many molybdates are

known ; they are more or less closely related to

the chromates. The following classification is

that given by Ullik (TT. A. B. 60 [2] 295), and

now generally adopted. B= divalent metal.

'

Mmomoli/Male!, BMoO. or BO.jtIoO,

;

Dtmolyhdales, BMOjO, or EO.SMoO,

;

TrimfiVyidata, KMo,0„ or EO.SMoO,

;

3'etramotybdalei, EMo.O,. or E0.4MoO,!
Oelomolybdalei, KMo,0„ or SO.8M0O. ;

Deeamolybialet, EMo,„0„ or EO.lOMoO,

;

JWSojfc /leplamolybdatei, B,Me,0„ or SEO.TMoOj;

There are a few molybdates which do not belong
to any of these classes, e.g, 6Al,03.2MoO„ and
2Ba0.5Mo03.

The alkali monomolybdates are produced by
dissolving MoOa.aHjO, or MoO„ in equivalent

quantities of alkali, in solution or molten ; they
are easily sol. in water. The other salts of this

series are generally insol. in water; they are
produced by ppn. from the alkali salts, or, in

crystals by fusing Na^MoO, with NaCl and me-
tallic chlorides (Schultze, A. 126, 55). The
alkali dimolybdates are formed by fusing M0O3
and alkali carbonates in the proper proportion,

or by the action of M0O3 on molten alkali nitrates

(Ullik, A. 144, 214). The trimolybdates are

formed by boiling metallic carbonates with con-
siderable excess of MoO, and water, filtering,

and allowing to evaporate iij the air. These
salts are generally easily sol. in hot water, but
only slightly sol. in cold water ; many of them
exist both in crystalline and amorphous forms,

the amorphous varieties are readily sol. in cold

water (Ullik, A. 144, 227 ; 153, 376). The tetra-

molybdates may be obtained by rapidly evapo-
rating very small quantities of the solutions

which yield trimolybdates when allowed to eva-

porate slowly. They form amorphous, brittle,

masses, which slowly decompose with formation
of trimolybdates (Ullik, A. 144, 321). Crystal-

lisable acid tetramolybdates are sometimes ob-

tained by adding a fair excess of acid to solutions

of mono- or dimolybdates; addition of a little

acid to such solutions generally throws down
trimolybdates. "Very few octo- or decamolybdatea
have been prepared.

The following table presents the composition
of the chief molybdates. The small figures after

the formulffi refer to the list of memoirs given

after this table :

—

Molybdates.

Monomolybdates, EMoO, or EO.MoOj.

(NH4)2Mo04 (also iiifra, Mg salts). (83, 27)

5(NH4)3Mo04.Mn2Mo302,. 12aq. (22)

BaM:o04. (1, 23)

BeMo043eO,H2. 6aq. (24)

CaMoO,. (7)

C0M0O4. (1, 39)

CoMo04.2NH,.aq. (33)

30uMoO4.Cu62Hj. 4aq. (11)

Fe3(Mo04)3.Mo03. 7aq. (34, 1>

Fe2(Mo04)3.2Mo03. 16aq. (20)

5Li2Mo04. 2aq. (17, 26)

MgMo04. 5aq. (12, 21, 26)

MgMo04.(NH4)2Mo04. 2aq. (12)

MgMo04.KjMo04. 2aq. (12)

MnMoOj (v. supra, NH4 salts; and infra, K
salts). (1, 22, 39)

HgjMo04. (29)

NiMoO4.2NH3.aq. (1, 33)

K2M0O4 (also supra, Mg salts). (23, 26, 81)

2E3Mo04.MnjMo„Oj,. 12aq. (22)

K2MoO4.2Na2MoO4.i4aq. (16, 26)

3Eb2Mo04.4MoO,.4aq. (26,31)

Ag2Mo04. (23)

derived from HaMoO. or H,O.MoO.

„ „ HjMOjO, or H,0.2MoO..
- hypothelical H,Mo,0,. or H.0.3MoOv
„ HJiIo.0,1 or H,0.4MoO..

„ „ HjMo.Oj, or ^0.8MoO,.

n hypolhetieal H,Mo,„0„ or H,O.10MoO,

„ „ ftKPO<Mica!H,Mo,OMOr3H,0.7MoOa.
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Ag,Mo0^.4NH3. (35)

2Ag2MoO,.3Mo03. (23)

Na2HoO,.2aq (also supra, E salts). (23, 23, 36)

SrMoO,. (1)

TljMoO,. (26, 37)

3TLjMoO,.5MoOj. (37)

STlaMoOj-SMoOs. (37)

ZnMoO,. (1, 39)

DimoVybdates, EMOjO, or EO.2M0O3 or

BMo04.Mo03.

Al2(MojO,j..3(NHj2MojO,. 20aq. (is)

Mi(UofiX.3K^OiO,. 20aq. (28)

Al2(Mo20,)3.3Na2Mo20,. 22aq. (28)

(NHjjjMojO, (also supra, Al salts, and infra Cr
salts). (S3)

Crj|MojO,)3.3(NH4)2MojO,. 20aq. (19)

Cr2(MojOAi,.3KjMo2O,.20aq. (19)

Grj(MojO,)3.BNa2MOjO,. 21aq. • (19)

HgjMojO,. (29)

NajMojO,' (8) ,

Trimolyhdates, EM03O,, or EO.SMoO, cr
EMo04.2MoO,.

(NHJjMoaO,,,. aq. (26, 32)

(NH4.Na)MoaO,o.aq. (38)

BaMOjO,,. 3aq. (23)

CaMOjOio. 6aq. (7)

CoMOaO.o. lOaq. (11)

2CuM030,„. 9aq. (11)

MgMojOjo. lOaq. (12)

EjMojOig. 3aq. (9, 23)

Na2Mo30,g.4aq, and 7aq. (s, 23)

(NaNHJMo30,„.aq. (38)

ZnMoaO,„. lOaq. (u)

TetramoVyhdates, EMojO,, or EO.4M0O3 or

EMoOj.3MoO,.

(Nfl4)j,Mo,0,3.aq. (25)

BaH5(Mo,0„),.17aq. (6)

0aMo4O,3. 9aq. (7)

CaK,(Mo,0,3)j. 17aq. (7)

MsHj(Mo,0,3)j. 19aq. (12)

KHMOiO,,. 6aq. (10)

NaHMo,0,a. 8aq. (u)

'Sa^ofii,. 6aq. (3)

ZnMo^Oij. 8aq. (11)

Ocixnnolyhdates, EMogO,, or EO.8M0O, or

EMoO,.7MoO,.

(A 8)

(1% 6)

Decamolybdates, EMo,g03, or EO.lOMoO, or

EMoOj.GMoOa.

Na2Mo,g03,.12aq. (1», 6)

Tribasie heptamolybdates (sometimes called

seven-thirds molybdates), EgMOjOa, or

3E0.7MoOa or EMoO<.2E0.6Mo03.

(NHJgMOjOa,. 4aq (ordinary ammonium molyb-
date). (16, 23, 26, 27)

Ba,Mo,Oj,. 9aq. (23, 31)

Mg,Mo,O24.20aq. (12)

KgMoj02,.4aq. (23,26)
NagMo,Oji. 22aq. (18, 26, 38)

Molybdates not included in foregoing classes.

6Al20a.2MoOa. (18, 28)

*(NHj30.5MoOa.aq. (30)

Na2MoaOj5.4aq.
NaHMOjOjs. 4aq

2Ba0.5Mo03. 6aq. (23)

Cu0.2(NHJj0.5MoO.,.9aq. (21)

7(NH,)20.2Na30.21Mo03. 15aq. (26)

7(NHJa0.3Naj0.25MoOs. 30aq. (26)

For some other complex molybdates, v. Bar-
wald, O. 0. 1885. 424 (Abstract in C.J. 50, 17).

Molybdates of Cd (1), Di (Frerichs a. Smith,
A. 191, 355), La (P. a. P., J.c. p. 365), Pb (23),

and Manross, A. 82, 358), and Sm (Olive, Bl.
[2] 43, 170), have also been prepared.

Memoirs where accounts of the molybdates
will be fotmd:—{l.) Sohnltze, A. 126, 65.

(1».) TJUik, W.A. B. 60 [2], 296. (2.) UUik, A.
144,214. (3.) 27)i£?.w?.144, 321. (4.) Ibid. id.

144, 227; 153, 376. (5.) Ibid. \d. 144, 223.

(6.) Ibid. id. 144, 336. (7.) Ibid. id. 144, 231,

327, 334. (8.) Ibid. id. 144, 208. (9.) Ibid. id.

144, 230. (10.) Ibid. id. 144, 334. (11.) Ibid,

id. 144, 232, 233. (12.) Ibid. id. 144, 345 ; 153,
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To indicate the methods of preparation and
properties of the molybdates, short descriptions

are given of the NH, and Na salts; for the

others, reference must be made to the original

memoirs.
Ammonium molybdates. (1) Monomolyb-

date, (NHJ^MoO,. Prepared by dissolving

MoOjin excess of very cono. NHjAq, and ppg.
by alcohol ; obtained in small monoclinic crys-

tals by spontaneous evaporation of the tri-

molybdate in cone. NHgAq. Effloresces in air,

with loss of KH3 ; with water, forms an acid

salt. Forms double salts with MgMoO, and
MnaMogOa,. (2) Dimolybdate, (NH,)2Mo20,.

Prepared by evaporating the mother-liquor from

whichthemonomolybdate has separated ; a white
crystalline powder. Forms double salts with

Al2(Mo20,)j and Cr2(Mo,0,)a. (3) Trimolyb-
date, (NH4)2MoaO,a.aq. Prepared by slow decom-

position of ordinary NH, molybdate solutions,

at temperatures below 10°. Lustrous needles

;

easily sol. hot water, si. sol. cold water. Forms
a double salt with NajMoaO,,. (4) Tetra-
vioVybdate, (NH4)jMo,0,a.aq. Prepared by
slowly decomposing solution of ordinary NH,
molybdate by HClAq or HNOjAq ; the solution

eventually becomes filled with crystals of the

tetra- salt,andthe liquid is freefrom Mo. (6) Tri-
basie heptamolybdate, (NH4)aMo,Oj,.4aq
(=3(NHJa0.7Mo03.4aq), This is Hieordmary
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ammumAim molyhdaU used as a reagent lor
pbosphorio acid, &a. Crystallises from solu-

tion of MoOj in NHjAq, in large monoolinio
prisms, unchanged in air. The same salt orys-
tallises with 12aq from the mother-liquor.

Treatment of amm.onium molyhdate
residues. Venator [Ar. Ph. [3] 23, 713) recom-
mends to add enoughFeCl^q to give a brownish
uolourto the solution; to ppt. phosphoric acid by
NE^g; to filter, and add BaCl^Aq whereby Ba
molybdate and BaSO^ are ppd. The pp. is

thoroughly washed with hot water, and boiled

for a long time with (NH4)jS04Aq ; NHj molyb-
date separates from the filtrate on evaporation.

Sodium molybdates. [1) Monomolybdate,
Na2Mo04.2aq. Prepared by fusing together equi-

valent quantities MoOj and NaaOOj, dissolving

in water, and evaporating; also by dissolving

M0O3 in Na^COjAq ; also by neutralising the
solution of any of the other Na salts by NajCOj.
Small lustrous tablets ; sol. water, solution has
an alkaline reaction. Solutions evaporated under
6° give a salt with lOaq ; these crystals effloresce

to the salt with 2aq. Forms a double salt with
KjMoO,. [2) Dimolybdatet'Na.^Mo.fi,. Prepared
by fusing together M0O5 and Na^COain the proper
proportion, and treating with a little cold water;
also by adding MoO, to the equivalent quantity

of molten NaNO, (only half of this is decom-
posed), and treating with cold water. Small
lustrous needles ; sol. with difficulty in water,

hot or cold. Melts at incipient redness, and
crystallises on cooling. An aqueous solution of

this salt evaporated to a syrup yields crystals of

NajMojOj.aq ; easily sol. water. (3) Trimolyb-
date, NajMogOjg.Taq. Prepared by saturating

warm Na^COjAq with M0O3, filtering, and allow-

ing to evaporate spontaneously; also by adding
excess of HNO^Aq to a cone, solution of MoO, in

NajCOjAq ; also by adding acetic acid to solu-

tion of NasMo,024.22aq ; also by spontaneous
evaporation of solution of NaHMo40,3.8aq after

ad^tion of 1 or 2 formula-weights of NajCOs.
A voluminous pp. consisting of fine needles.

Small quantities of a hot cone, solution of this

salt give Na2Mo,0,g.4aq on rapid evaporation

;

amorphous mass, easily sol. water. Forms a
doublesaltwith(NH4)2Mo30,„. (4) Tetramolyb-
dates; (a) Normal salt, Na^Mo^Ois-Baq. Pre-

pared by adding the proper quantity of HClAq
to Na^oOjAq, and evaporating ; also by sponta-

neous evaporation of solution of NaHMOtOjj. 8aq,

to which a little NaCl has been added. Easily

sol. hot water, si. sol. cold water, (b) Acid salt,

NaHMOjOij.Saq. Prepared by adding the proper

quantity of HClAq to Na^MoO^Aq. Large mono-
clinic crystals ; sol. water, hot or cold. Melts

below redness. (5) Ootomolybdates; (a) Nor-
mal salt, Na2Mo5025.4aq. Prepared by digesting

the acid salt with 1 formula-weight NafiO, in

water. A white insol. powder. (6) Acid salt,

NaHMojOjj.iaq. Prepared by adding excess of

cone. HNOyAq to boiling Na^MoOiAq. A white

pp. (G)Decamolybdate,'Sa,iUoi„Oi„.12a,q. Pre-

pared by adding 2HClAq to Na^MoOiAq, and
evaporating on the steam-bath. Separates as a
white, almost insol., crystalline powder. (7) Tri-

basic heptamolybdate, NajMo70j,.22aq

( = 3Na20.7Mo03.22aq). Prepared by dissolving

MoO, in the calculated quantity of ISafiO, in

water : also by mixing equivalent quantities of

Na^MojOij and Na^COj in solution, and eva-
porating; also from a solution of M0O3 in
NaOHAq or NajCOaAq, by adding HNOjAq as
long as the pp. of trimolybdate redissolves and
until the liquid acquires an acid reaction.
Large, lustrous, monoolinic prisms ; easily sol.

water; solution reacts acid. Melts when
warmed, and crystallises on cooling ; the molten
salt is insol. water. There are also several
complex double sodium molybdates.

' AnTIMONO-, AKSBNO-, TLDO-, PnOSPHO, SIL1C0-,

TANADO-, MOLYBDATES.
Antimonoso-molybdatea. These salts are

most simply regarded as compounds of Sh.p,
with M0O3 and basic oxides ; they are obtained
by boiling SbOCl with an acid molybdate solu-
tion (Gibbs, P. Am. A. 21, 93).

Antimono-molybdates. Some of these salts,

compounds of Sb^Oj with M0O3 and basic oxides,
are described by Gibbs (P. Am. A. 21, 105).

Arsenoso-molybdates. Described by Gibbs
(I.e. 21, 81). The former salts are obtained by
boiling AS2O3 with cone, solutions of acid molyb-
dates ; the latter by oxidising the former in

alkaline solution. (For composition of fore-

going complex salts v. abstracts of Gibbs' papers
in O.J'. Absin-acts, 1886. 426, 511; 1887. 113;
V. also Pufahl, B. 17, 217 ; Debray, O. B. 78,

1408 ; Struve, J. pr. 58, 498.)

Arseno-molybdic acids. Compounds of

H^AsO, with M0O3 ; v. Seyberth, B. 6, 391

;

Debray, C. B. 78, 1408 ; Struve, J.pr. 58, 493.

Regarding the relations of the antimono- and
arseno- molybdates to the phospho- molybdates,

V. Phosphoniolybdaies, p. 426.

Fluo-molybdates. A number of salts are

obtained by dissolving molybdates in HFAq and
evaporating; others, are formed by dissolving

metallic oxides along with M0O3 in HFAq and
evaporating; other salts are produced by dis-

solving hydrated MoO^ along with metallic

oxides in HFAq and evaporating; others by
dissolving M0CI5 in alkali fluorides. These salts

may be regarded as fltwmolybdaies ; most of

them belong to one of the series M'jMoOjPj,
M'Mo02F3, or M'aMoOFj; the first may be

looked on as salts of the hypothetical acid

H2M0O2P4, derived from HjMoO^ ; the second

may be looked on as salts of the hypothetical

acid BMoO.^ji, derived from H^MOjO, ; and the

third as salts of the hypothetical aoidHjMoOFs,
derived from the hypothetical H^MOaO,. The
foregoing, and other, fiuomolybdates inay also

be regarded as compounds of metallic fluorides

with MoOjjFj and MoOFs, respectively.-

Fluomonomolybdates,M.\M.o0^i. These

salts, which may also be represented as

2MF.M0O2FJ, are generally obtained by dissolvmg

monomolybdates in HFAq; most of them are

sol. water, and crystallise well. When carefully

heated in air, many form molybdates, others

give residues of metallic oxides (Delafontaine,

J. 1867. 233). The chief fluomonomolybdates

are the following. (NH4)2Mo02Fi.H30 ; triclinio

tables, by adding slight excess of HFAq to a

strongly ammoniacal solution of ordinary NH,
molybdate, and evaporating ; when heated, HjO
and HF are evolved and blue oxide of Mo re-

mains. (NH4)2MoOjF4 ; rhombic plates (Mauro,

Mem. B. Acad, dei Lincei [4] 4, 481),

C0M0O2F4.6H2O ; dark-red efflorescent crystals,
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obtained by dissolving equivalent weights of ever, exceed 6, in one case » = 14 when RiiAg;
CoO and MoO, in HFAq, and evaporating. Gibbs) ; E = basic metal usually Na, K, or NH,

;

KjMoOjFj.HjO ; lustrous, triolinic crystals, ob- a; is generally large, varying from 8 to 46. The
tained by dissolving K^MoO, in HFAq, also by chief sub-classes of these phospho-molybdatei
adding KF to M0O3 dissolved in HPAq. Other 1 are the following (Gibbs) :—

10MoO3.2P2Oj.5E2O.!caq ; E = NH, and K, a; = 7 and 20.
" ' ' E=NH„K,Ag, a! = 14; E = Na,s = 28.

E = NH„a! = 28.

E = Na, a; undetermined, >10.
E = Na, a; „ >8.
E = K, a! = 22.

E = NH4.
R=NH„a! = 18and24,
E=K, a: = 24.

44MoOs.2Pj05.14E.p.a;aq; E=Ag, a; = 28.

48MoO,.2PA-2E,0.a;aq ; E = iCo,{NH,)8(N0j),0, a; = 4G.

48Mo03.2P205.4Ej0.a:aq ; E = K, a; = 8.

10MoO3.2PjO5.6E2O.a!aq

;

32MoOs.2P205.6E20.a;aq

;

36Mo03.2Pj05.2E20.a!aq

;

86Mo03.2Pj05.4E.,0.a;aq

;

44M:oOs.2P205-5E20.a!aq -,

44MoOs.2PA-6E20
44MoOs.2P205-6E20.3!aq

;

44MoOs.2P205-6E20.a;aq

;

salts of this series are CdMoO^F,,NiMoO^^.eHp,
EbjMoOeF4.HjO, 2Na2Mo04P,.H20,
TljMoO^^.HjO, ZnMoOjF^.BHjO.

Fluodimolybdates, M'jMojOjF, or

M'MoOaFa (Delafontaine, /. 1867. 233). These
salts may also be represented as MF.MoOjPj

;

thev are obtained by dissolving dimolybdates in

HPAq, or by treating the salts M'jMoOjP, with
HPAq. The chief salts of this series are

NH,MoOjF3.H20, and KM0O2F3.H2O.
Fluomolybdates other than the fore-

going. The salts (NHJaMoO^Fs (or

Mo02Fj.3NH4P) and (NHJ.MoOjFB.iNHJjMoO^
(or MoO,P2.4NHjF.(NHj)2MoO,) are described

by Mauro (Mem. B. Acad, dei Lincei [4] 4,

481). The same chemist (0. 19, 179; v. also

B. 15, 2509) describes the following salts:

—

K2M0OF5.H2O (or M0OF3.2KF.H2O) ; obtained

by dissolving M0GI5, or MoO^-xH^G, in cone, hot
KFAq, and crystallising: K5M03O3PH.H2O (or

3M0OF3.5KP.H2O), by dissolving the preceding

salt in HPAq and evaporating: (NHJ^MoOPs
(or MoOF3.2NH.,P), by dissolving UoO2.xB.fi in

HPAq, addingNHjAq till thegreenliquidbecomes
reddish, then adding HFAq till a green colour

is produced again, and evaporating considerably

at a moderate temperature : (NH4)5Mo30,P„.H20
(or 3MoGF3.5NH4F.H2O), by dissolving the pre-

ceding salt in warm HPAq and evaporating.

Fhospho-molybdates. The phospho-molyb-
dates have been examined by Berzelius, Svan-
berg a. Struve {J.pr. 44, 299), Debray (Bl. [2] 5,

404), Eammelsberg (B. 10, 1776), Finkener (B.

11, 1638), and especially by Wolcott Gibbs
(P. Am. A. 17, 62 ; 18, 232 ; 21, 50). These
salts are produced when phosphoric acid or a

soluble phosphate is added to solution of a
molybdate, with or without the presence of a
free acid; also by fusing together phosphates
and molybdates; by dissolving molybdates in-

soluble in water in phosphoric acid ; by digest-

ing M0O3 with an alkaline phosphate ; and by
treating mixtures of insoluble phosphates and
molybdates with a dilute acid. The phospho-
molybdates of the fixed alkaline bases may be
dehydrated by careful heating, but M0O3 is

generally partially volatilised. Solutions of these
salts in NH^Aq are decomposed by HjS with
formation of thio-molybdates.

The phospho-molybdates belong to the gene-
ral form mMo03.2P205.mE20.a!aq ; m is always an
even number varying from 10 to 48 ; » varies
from 2 to 6, and is generally= 6; n may, how-

Theonly phosplto-molybdie aci(?whielf

has been isolated is 48Mo03.2P20s.6H20ia'aq

;

three hydrates are known in which a;= 54, 92,

and 100 (Gibbs).

The salts with OEjG are regarded by Gibba
as normal salts ; those with less than 6E2O
generallyhave acid reactions, lotheordinary
ammonium phospho - molyhdate — ob-

"

tained by ad<£ng excess of a mineral acid

to a solution containing M0O3, PjO^, and an
NH4 salt — Gibbs assigns the composition

48Mo03.2P203.5(NH,)20.H20.16aq (c/. Svanbergp

a. Struve, J.pr. 44, 291 ; Nutzinger, Pliarmaceut.

VierteljahresscMiftii, 5id ; Sonneuschein, J.^r.

53,342; Lipowitz,P.109,135 ; Seligsohn, Xpr.
67, 470; Hundeshagen, Fr. 28, 141, 172, who
says that when dried above 130° the salt ia

12Mo03.(NH.)3PO,).
Gibbs (Z.C.) describes four other series ol

phospho-molybdates :

—

Metaphospho-molybdates,
mMoOs.TOEP03.^E20.a;aq.

Hyp ophosp ho -molybdates,
TOMo03.wHaP02.pE20.a!aq.

Phosphoroso-jnolybdates,
mMoOa.TOHaPOj.pE^O.aiaq.

Phosphoroso-phospho- molybdates,
wMo03.TCP205.w'HsP03.^E20.a:aq.

Metaphospho- molybdates, represented by

10MoO3.4NH4POs.3(NHj2O.9aq and
14Mo03.3Ba(P08)2.BaO. 55aq

are converted by acids into orthophospho-

molybdates (Gibbs, P. Am. A. 21, 116).

Bypopkospho- molybdates are represented by

8MoOa.2H8P022(NHj20.2aqi this salt was ob-

tained by mixing NaH2P02Aq with solution of

(NH4)„MoA4. and adding HClAq (G., P. Am. A.

18, 232).

Phosphoroso- molybdates are represented by

24Mo03.4H,P03.4(NH4)20.a;aq, in which as= 17

and 25; obtained by adding HaPOjAq (pro-

duced by adding water to PCI,) to solution of

(NHj)„Mo,024 (G., P. Am. A. 18, 237 ; 21, 89).

Phosphoroso-phospho- molybdates are repre-

sented by 72Mo03.3P205.2H3P03.9(NH4),0.38aq;

obtained by adding the product of the de-

composition of PCls by HjO to solution of

10MoO3.2P2O3.6(NH4)2O.14aq (G., l.c. 21, 96).

Note.

—

Pyrophospho- tungstates have beeis

isolated, of the form 22WO,.9P20s.ipE20, p = 13,

18, and 20; an ortho-metaphospho-tungstatehaa

also been prepared,

22WOs.3(PA-3KsO).6NaPO,.2K20.2Na20.42aq.
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Corresponding molybdates have not yet been

Besides the foregoing phospho-molybdates,
representatives of phosphovanado- and
phosphostanno - molybdates have been
prepared by Wolcott Gibbs.

Phosphovanado- molybdates are represented

by 28MoOj.2PA-16Vi,O5.16(NHJ,O.100aq, and
iSUoO,.'iVfi,.Y^O^.^(iiH.^)^O.30a.q. These salts

are obtained by digesting MoO, with solution

of phosphovanadates, niP.ft^.nVfi^.pR.fl ; by
heating solutions of vanado - molybdates,
mUoO,.nYj[>^.pKfl, with alkaline phosphates
in the presence of acid; and by heating VjOj
-with solution of an alkaline phospho-molybdate
(Gibbs, l.c. 18, 253).

Phosphostanno molybdates ; the salt

16Mo0j.3PA-'*SnO2.3(NHj)2O.28aq is obtained
by pouring solution of SnOl4.2NHjCl into a hot
solution of the acid NH^ phospho-molybdate
10MoO3.2PA-5(NHJjO.7aq (Gibbs, l.o. 21, 120).

The arseno- molybdates already referred

to (p. 425) belong to the series

TOMoOj.reAsjOj.^EjO.Eaq (a/rsenoso- compounds)
where «t = 6, 8, and 12, n = 8, 2, and 5,^ = 2 and
3 (E = NHj,iMn,pa), and a; = 6, 13, and 24
(Gibbs, P. Am. A. 21, 81). The antimono-
molybdates (v. p. 425) belong to the series

17Mo03.3Sb20s.6(NH4)20.21aq {antimonoso-
compounds) ; and the series

7Mo03.4Sb205.5(NHj20. 12aq (antimono- com-
pounds) (Gibbs, P. Am. A. 21, 93 a. 105).

Silico-molybdates. Alkali molybdate solu-

tions produce yellow pps. when added to solu-

tions of alkali silicates in presence of HNOj
(Knop, O. C. 1857. 691, 861; Eiohter, JD. P. J.

199, 183). According to Parmentier (O. B.
92, 1234) these pps. have the composition
13Mo03.M'4SiOi.!rH20. P. obtained the acid

12Mo03.HjSiOj.24HjO from the mercurous salt

(O.B. 94,213). This acid forms large yellow
regular octahedra, melting at 45° and decompos-
ing below 100° ; easily soluble in water and dilute

acids; decomposed by excess of NH^Aq or

alkali carbonates With separation of silica.

Vanado-molybdates. These salts belong to

two series (Gibbs, P. Am. A. 18, 240 a. 264).

Vanadio-molybdates. These salts are

represented by 6Mo03.Vj05.2(NHj)20.5aq,
16MoO,.2Vj05.5Ba0.29aq, and
18Mo03.VA-8(NH4)j0.15aq ; they are obtained
by digesting VjOj (free from VOj) with solutions

of alkaline molybdates; by heating together

solutions of alkaline vanadates and molybdates
especially in presence of acid ; by boiling solu-

tions of alkaline vanadates or meta-vauadates
(e.g, NHjVOj) with MoOj ; and by the decompo-
sition of phosphovanadomolybdates (v. supr(£).

Vanadio-vanadico-molybdates. The
representatives of this series which have been
Isolated are 28MoO,,.VO.,.4V2O,,.ll(NHj)2O.20aq

and 80MoO,.3VO2.2VjOs.l4BaO.48aq. They are

obtained by boiling VO^ and V^Oj with an acid

molybdate ; by the partial reduction of vanadio-

molybdates ; and by digesting solutions of acid

molybdates with solutions containing VOj and

VA.
Alum,ino; ehromico-, femco-, and

mangano-molybdates have been obtained

by Struve {Petersburg Acad. Bull. 12, 142) and
Parmentier (0. B. 98, 389). These salts are

classed by Gibbs (P. Am. A. 21, 121) as belong-
ing to the forms lOMoO3.M2O3.2K2O.i5aq, where
M = Al,Cr,Fe; 12Mo03.M.p3.6K.,0.xHjO, where
M = AI,Cr,Fe, R = NHj, K, or Na, and x is gene-
rally =20 to 22; and l6MoO3.MnA-5E2O.i2aq
where R = NHj and K.

Molybdenum, alloys of. Mo alloys with
several metals. With aUiminwm, ; a crystalline
powder consisting of microscopio rhombic
prisms, approximating in composition to MoAl„
is obtained by melting together 1 pt. M0O3 dis-

solved in HFAq and evaporated to dryness, 2
pts. cryolite, 2 pts. KCl.NaCl, and 1 pt. Al, and
dissolving excess of Al from the regulus by
NaOHAq (Wohler a. Michel, A. 115, 102). With
vron

; grey, hard, brittle, alloys are obtained by
directly fusing the metals together ; by reducing
Fe203.4Mo03 in H at full red heat, an alloy of
the composition MOjFe is obtained (Steinaoker,
Uebereinige Molybdiinverhindungen [Gottingen,
1861]), Alloys with Cu, Au, Pt, and Ag have
been described. An alloy of Mo with lead was
found in plates in Utah (Silliman, Am. S. [3] 6,

128).

Molybdenum, bromides of. Mo combines
directly with Br to form three bromides MoBr^,
MoBrj, and MoBr^ ; no MoBrj corresponding
with M0CI3 has been isolated. When Br is

passed over strongly heated Mo, an oxybromide
is formed, then a greenish-grey sublimate of

MoBr3 near the heated part of the tube ; the
metal becomes yellow-red and is eventually con-
verted into MoBr^; between the MoBr^ and
MoBr3, isolated lustrous black needles of MoBr,
are formed. The only halogen compound of Mo
which has been gasified, and the mol. w. of

which is known in the gaseous state, is M0CI5.
MoLYBDENnM DinitoMiDE, MoBr2(Mo3Br4.Brj).

(Molybdous bromide).

PreparaVum.—1. By passing Br vapour, much
diluted by OO^, over strongly heated Mo (Atter-

berg, J. 1872. 260).—2. By passing Br vapom
over Mo at a moderate temperature ; or over a
heated mixture of M0O2 and C, strongly heating

the MoBrj thus produced, and treating the

residue with water whereby unchanged Mo may
be washed away (Blomstrand, J. pr. 82, 433).

Properties and Beactions.—A golden-yellow

powder ; unchanged by heat ; insoluble in water
and iu all acids. Concentrated alkali solutions

produce alkali bromide and MoO.fflHjO (Blom-

strand, J.pr. 77, 91). Dilute alkali solutions pro-

duce alkali bromide, and yellow solutions from
which COj ppts. Mo3Brj(OH)2.8H20. This com-
pound, known as molybdenum bromohy-
droxide, is prepared by slowly adding 00^ to the

solution of MoBr^ in KOHAq, or by adding acetic

acid and then passing in CO2, or by decomposing
the solution when hot by NH^Cl («. Molybdenum
bromohydroxide). The reaction of MoBr^ with

KOHAq points to the formula MosBr4.Br2 for the

dibromide; the radicle Mo3Br4 combines with

acid radicles to form salts ; v. Molybdenum
bromohydroxide, p. 428.

MoLYBDENnM TBiBBOMiDB, MoBr, {Molybdo-

Ma bromide). Obtained by passing Br va-

pour overgently heated Mo,orbyheatingamixture
of MoOj and in Br vapour ; any MoBr, and
MoOjBrj formed are removed by heating in the

stream of Br, as these compounds are mora
volatile than MoBr, (Blomstrand, J. pr. 82, 433).
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Forms a blaokish-gieen mass of small interlaced

needles. Sublimes with difficulty ; at bright red

heat gives MoBr^ and Br. Unchanged by water

;

insoluble in cone. HClAqand cold dUuteHNOjAq.
Slowly acted on by dilute alkali solutions ; de-

composed by boiling alkali solution with ppn. of

black MO2O3.3H2O (Blomstrand, l.c.).

MOIiYBDENUM TETRAEKOMIDE, MoBr^ {Molyb-
dic bromide). Formed in small quantity by
heating Mo in Br ; appears as single, black, lus-

trous, needles. Easily decomposed by heat to

MoBr^ and Br, the temperatures at which it is

formed and decomposed being not very different.

Fusible and volatile, forming brown vapours.
Deliquescent; soluble in water, forming a brown-
yellow solution from which alkalis . ppt. rusty-

brown MoOj-kHjO (Blomstrand, J. pi: 82, 433).
Molybdenum, bromochlorldes of.

Mo3Br4Cl2.8H.O and MojOljBrj.SHjO. Produced
by adding HClAq to a solution of MoBrj in

KOIiAq, and by adding HBrAq to MoClj, in

KOHAq respectively ; cf. Molybdenum h-omo-
hydroxide, infra; and Molybdemmn chlorohy-
d/roxide, p. 480.

Holybdauum, bromochlorohjdroxide of.

Mo3Clj.BrOH.a;H20 ; obtained by adding water to

an alcoholic solution of MojClj.Brj.SHjO j cf.

Molybdenum cMorohydroxide.
Uolybdenum, bromofluoride of.

MosBr^Fj-SHjO. Produced by adding HFAq to

solution of MoBrj in KOHAq ; cf. Molybdenum
bromphydsoxide.

Molybdenum, bromohydroxide of.

MosBr,(OH)j. Prepared by dissolving MoBr,^ in

KOHAq, and passing in 00^ or adding acetic

acid, or by adding NH4CI to a hot solution of

MoBrj in KOHAq (Blomstrand, J. pr. 82, 433 ;

cf. Atterberg, /. 1872. 260). The yellow crystal-

line pp., consisting of Mo3Br4(OH)2.8H„0, is dried

at 100° or m vacuo over H^SO, : by placing the

pp. over HjSO, the dihydrate Mo3Br4(OH)2.2H20
is produced.

Mo3Brj(OH)J is a red powder ; sol. in KOHAq

;

this solution probably contains Mo3Br4)OK)2.

Addition of acids to this solution generally ppts.

a compound of the acid radicle with the group
MOjBr^; thus HClAq ppts. MO3Brj.Cl3.3HjO,
HBrAq ppts. MOgBrj.Brj.3H3O, HFAq ppts.

Mo3Brj.F2.3Pl20, and HIAq ppts. the double com-
pound (MoaBr4.l2)j.Mo3Brj(OH)j.8HjO. HjSOjAq
ppts. Mo3Br,.SOj.3HjO. KjCrjOjAq ppts. black

MO3Brj.CrO4.2H3O. Addition of KH, molyb-
date and acetic acid ppts, the molybdate
MO3Brj.MoOj.2H2O. HaPOjAq, HjC,OjAq, and
HN03Aq also yield pps. ; that by HNOjAq dis-

solves in excess of the acid. Acetic acid and
OO2 reppt. the hydroxide from its solutions in

alkalis. The haloid compounds of the radicle

MojBr, are yellow solids insol. in excess of the
haloid acids ; they are decomposed by boiling

water giving Mo3Brj(OH)2.a!HjO. The sulphate
is yellow, and is sol. in excess of HjSOjAq ; this

solution gives no pp. with AgNOjAq ; addition
of HClAq ppts. Mo3Br,.Clj.3HjO.

The compound M03Brj(OH)j.8H30 might be
represented as an oxybromide of Mo, viz. as
MojOBrj.OHjO ; but the production of
Mo3Br,(OH)3 by drying the hydrate, and the re-
actions of this compound with acids, are better
expressed by representing the compound as a
compound of the radicle MojBrj than as an

oxybromide: a corresponding chlorohydroxide,
Mo3Clj(OH)j, exists {v. p. 430).

Molybdenum, bromo-iodide of, Mo»Br,Ij.
This compound is only known in combination
with Mo3Brj(OH)j ; the compound has the com.
position (MoaBrj.Ij)j.Mo3Brj(OH)j.8H30, and is

produced by adding HIAq to a solution of
Mo,Br,(OH)j in KOHAq; cf. Molybdenum
bromohydroxide, supra.

Molybdenum, chlorides of. MoCI, is formed
when Mo is heated in 01 free from ; by heating
M0OI5 in H, MoCl, is produced ; and MoCl, pro-
duces MoOlj and MoClj when heated in 00,.
The formula MoCl, represents the molecular
composition of the gaseous pentachloride ; the
mol. w. of none of the other chlorides in the
gaseous state has been determined.

Molybdenum diohlokide MoClj(?MOjClj.Clj)
(Molybdous chloride).

Formation.—!. By heating MoCl, in an in-

different gas (Blomstrand, J. pr. 77, 95 ; Liechti

a. Kempe, A. 169, 344).—2. By heating Mo with
HgCl.— 3. By carefully heating Mo in 01 largely

diluted with COj.

Preparation.—MoCl,,, as pure as possible, is

placed in several porcelain boats, which are

heated to dull redness in a glass tube, while a

slow stream of perfectly dry COj, free from air,

is passed through the tube ; the contents of the

first boat are not quite pure MoClj, but may be

puHfied by gently warming with very dUute

HNOaAq (Liechti a. Kempe, A. 169, 344).

Properties and Beactions.—An amorphousi:

dull yellow powder ; unchanged in air, but when
heated forms MojO, and then M0O3 ; volatilised

with difficulty ; insol. water ; dissolves in alcohol

and ether (L. a. K., Z.c). Dissolves in HClAq
and crystallises from this solution as MoClj.HjO,

MoClj.2HiO, or 2MoCl3.3H30 (Blomstrand, J.pr.

77, 95 ; V. infra. Combinations, No. 1). Very
slightly sol. in HNOjAq ; dissolved by HjSOjAq

;

sojuble in NHjAq, on boiling a brown powder
containing N is ppd. Decomposed by hot cone,

alkali solutions with ppn. of MoO.scHjO. Dis-

solved by dilute alkali solutions to form a yellow

liquid from which COj or dilute acetic acid

ppts. MoaClj.(OH)j.a;HjO ; v. infra Molybdenum
chlorohydroxide. This reaction suggests the

formula MoaClj.Clj for the diohloride (c/. Com-
binations, Ko. 2) ; the radicle MO3OIJ combines
with acid radicles to form salts ; v. Molybdemim
chlorohydroxide.

Combinations.—1. With water to form the

hydrates MoClj.HjO, MoClj.2H30, and
2M0OI2.3H3O (or MO3Clj.Clj.3H2O,

M03Clj.Cl2.6H2O, and (Mo3Clj.Cy2.9H,0). The
first of these hydrates is formed by dissolving

M0CI2 in rather dilute HClAq and allowing to

stand ; it forms thin yellow plates, insol. water.

The second hydrate is formed by warming a so-

lution of MoClj in HClAq on a water-bath, or by

slowly diluting a cone, solution ; it forms long

thin prisms, sol. water, alcohol, and ether.

Dilute solutions of this hydrate deposit

Mo3Clj(OH)2.!cH20. The third hydrate is formed

by dissolving MoClj in hot HCLAq and allowingto

cool ; it forms lustrous needles, insol. water, de-

composed by hot water, decomposed by heat with

loss of HjO, CI, and HCl (Blomstrand, J.pr. 77,

95).—2. With the alkali haloid salts to form
compounds of the type 2MX.MosClj.Xj.2H,0
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where M=NHj or K, and X= OJ,Br,cr I (Blom-
strand, lus.). Obtained by adding excess of haloid

acid, HX, to solutions of MoOlj in KOHAq or
NHjOHAq, and evaporating. These compounds
are decomposed by water, with solution of KX,
or NH,X, and ppn. of MojClj.Xj.SHjO. From
solutions of these compounds AgNOjAq ppts.

only half of the halogen present ; thus 4Br is

ppd. from Moj,C!l4.Brj.2KBr, and 4C1 from
Mo,Cl4.Cl2.2K01. These compounds are not de-

composed by HjS in presence of acids, nor by

Molybdenum tbichlobidi}, MoCI, {Mo^/bdo-
molybdic chloride).

Formation.—1. By passing vapour of MoCl,
over heated Mo (Berzelius).—2. By heating

MoCl,, by means of an ordinary spirit-lamp, in a

stream of H (Blomstrand, J.pr. 71, 449).—3. By
passing COj charged with M0CI5 through a tube
heated in one spot ; MoCl, remains behind the
heated place as a thick crystalline crust (Blom-
strand, i.c.).

Preparation.—MoCl, is prepared in a hard
glass tube, narrowed at intervals so as to form
3 or 4 divisions {v. Molyhdenivm pentachloride,

Preparation) ; the greater part of the MoOlj is

in die second division, while a little is in the
first division. Pure dryH is passed through the

tube for some time, the second division of the

tube is then heated until the M0GI5 begins to

sublime into the third division ; the temperature
of the third division is kept at 250°, at which
temperature reduction to M0CI3 proceeds. When
reduction is complete (known by the change of

colour of black MoCl, into red Mod,), the H is

replaced by a stream of dry COj, and the small
quantity of MoCl, in the first division of the tube
is sublimed over the MoCl, which is not yet quite

pure (Liechti a. Eempe, A. 169, 344).

Properties and Beactions.—A dark brownish-
red solid, resembling amorphous F. Unchanged
in air. Heated in a tube drawn to a fine open-
ing, MoCl, forms as a red crystalline sublimate

;

heated in air, gives a white woolly sublimate, then
brownish-red, and finally dark blue, vapours,
while impure MoCl^ remains (L. a. K., l.c.). De-
composes at red heat into MoCI, and M0GI4.
Insol. water and HClAq ; sol. in hot HNO,Aq,
also in cone. ELjSO^ forming a deep-blue liquid

(L. a. £., I.C.). Decomposed by boiling water

;

also by EOHAq or NaOHAq, with ppn. of

MojOg.SEgO; warm NHjAq produces a brown
powder which contains N. A compound of KCl
with MoClj-was obtained by Berzelius by the

action of E-amalgam on MoO, dissolved in

HClAq.
MOLTBDENCU TEIBACEI;OBn>E, M0CI4 (Molyh-

dic chloride).

Preparation.—MoCl, is placed in a porcelain

boat and heated to duU redness, in a long tube
of hard glass, in a very slow stream of pure, air-

free, CO2 ; M0CI2 remains in the boat, and M0CI4
sublimes, and is carried forward some distance

by the CO, (Liechti a. Kempe, A. 169, 344).

Properties.—^A brown semi-crystalline solid

;

the vapour is intensely yellow. Deliquescent;

dissolves in water with hissing sound, the solu-

tion shows the reactions of salts of MoOj. Some-
what sol. in alcohol and ether; dissolved by

HjSiOjAq with evolution of HCl j sol. in cone.

iq.

iijBUjAC

HSO^q

Beactions.—1. Kept in contact with air, oxy-
chlorides are produced.—2. Heated in air,

MoOjCljj and MoO,.2HCl are formed 3. Heated
in carbon dioxide, forms MoCl, and MoCl, ; at a
higher temperature the MoCl, is decomposed to
Mod, and MoCl,.

Combinations.—1. With phosphorus penta-
chloride to form MoCl,.2PCl5; a bluish amor-
phous solid, obtained by the reaction of PCI,
with MoCl, or MoO,Cl,. When this compound is

heated, MoOl^.PCl, is produced ; a metal-like lus-
trous solid, soluble in water to form a black liquid
(Cronander, Bl. [2] 19, 500).— 2. With ammo-
niicm chloride to form 3MoCl,.2NH4C1.6HjO

;

obtained by saturating NH.,ClAq with MoCl,,
filtering from NH^Cl which separates, and allow-
ing to crystallise : forms green, deliquescent
octahedra (Blomstrand, J. pr. 71, 449).

Molybdenum pentachloride, M0CI-. Mol.
w. 272-75. V.D. at 350° = 137. This chloride
was supposed by Berzelius, also by Blomstrand,
to be tetrachloride ; its composition was deter-

mined by Debray (0. R. 66, 732).
Formation.—1. By gently heating Mo or

MoS, in CI.—2. By strongly heating in CI a
mixture of MoO, and 0.

Prepa/ratum.—A tube of hard glass is nar-
rowed at intervals so that 4 or 5 divisions are
formed; a porcelain boat containing Mo is placed
in the tube, and the Mo is heated in a stream of

dry HOI so long as any white woolly sublimate of

MoO,.2HCl is formed; this sublimate is driven

out of the tube by warming in the stream of

HCl. After cooling, dry air-free CI is passed
through the tube for at least an hour, to ensure
the removal of every trace of air, and the Mo is

then gently heated in the stream of 01. MoCl,
is formed and deposited immediately in front of

the porcelain boat ; by careful heating while the
stream of 01 passes, the Mod, can, be sublimed
into the different divisions of the tube, each of

which is then sealed off (Liechti a. Kempe, A.
169, 344).

Properties.—A black, crystalline, lustrous

mass ; a shade of greenish colour indicates

presence of oxychloride (L. a. K., l.c.). Melts at

194°, and boils at 268° (Debray, C. B. 66, 732).

The vapour is dark red. V.D. at 350° = 137
(Debray, Ix. ; Bieth, B. 3, 668). May be sublimed
unchanged in 01 or CO,. Decomposed by heating
in air with production of MoOgOl,. Fumes in

air, and deliquesces to a brown liquid. Dissolves

in water with decomposition ; solution in a little

water is brown, but becomes colourless on
dilution. Sol. in alcohol and ether, forming
green liquids. Sol. in H2S0,Aq and HNOjAq.

Reactions.—1. Heated in air forms MoOjCl,;

same change results by exposure to air.—2. Be-
acts towards some orgamic compounds as a carrier

ofchlorine.e.j.OOl, and SjCljareproducedbypass-
ing 01 into OS, mixed with MoCl, (Aronheim,B.

9, 1788).—3. Heatedwith ffiTOTOorcifls or emimonium
chloride produces compounds of Mo with N and
H {v. Molybdenum, nitride of, p. 430).

Combinations.—With phosphoryl chloride,

to form MoCl,.POCl3 ; large dark-green crystals,

melting at 125°-127°, and boiling at 170° with
separation into its constituents (Piutti, B. 12,

1326). This compound is formed by heating
POl, with M0O5, in the ratio 3PCl,.MoO„ to 170°

in a scaled tube, pouring off the brown liquid



430 MOLYBDENUM.

from the crystals, waehing the latter with CS,
and dryiug them in a stream of COj.

Molybdennm, chlorobromides of,

M0jBr^Cl.,.3H,,0 and Mo,Cl,Br.,3H,0. Produced
oy adding FfClAq to a solution of MoBr^ in

'KOHAq, and by adding HBrAq to a solution of

MoOlj in KOIIAq respectively (c/. Molybdenum
bromohydroxide,Tp. i2S, and Molybdermmchloro-
hydroxide, infra).

Molybdenum, chlorobromobydToxide of.

Mo3Cl,.BrOH.2HjO ; obtained by adding water
to an alcoholic solution of MoaCl1.Br2.2H2O {v.

next article).

Molybdenum, cMorohydroxide of,

Mo,,Clj(OH)2.2K,0. Prepared by dissolving

M0CI2 in KOHAq, and neutralising by acetic

acid ; the octohydrate MojCljfOHjj.SHjO is ob-
tained by adding CO,, or NH^Cl, in place of

acetic acid. The dihydrate a light - yellow
amorphous powder; insol. water and alcohol;
when freshly ppd. and washed with cold water
it dissolves readily in acids, but on boiling the
solution in HNO^q or H^SOjAq the hydrate is

reppd., and is now quite insoluble in acids. The
octohydrate forms yellow lustrous crystals

(Blomstrand, J.pr. 77, 96).

By adding HBrAq or HIAq to MoClj, or
Mo3Cl4(OH)2.a;H20, warming, and allowing to

oool, the compounds MOiCli.Br^.SHjO and
MojOl4.I2.3Hp are obtained, and by evaporating
the mother-liquor from the sefcond of these, on
the water-bath, the compound M03Ol4.Ij.6H2O is

produced. These haloid compounds of the radicle

MojOl, are yellowish-red crystals, soluble in

alcohol, crystalUsable from dilute HBrAq and
HIAq respectively. Addition of water to the
alcoholic solution of M03Ol4.Br2.3H2O ppts.

M03Ol4.BrOH.2H2O (Blomstrand, l.c.).

The compounds Mo3Cl4(OH)2.2H20 and
Mo30l4(OH)2.8H20 might be represented as

oxybromides of Mo, viz. as M03OOI4.3H2O and
MO3OCI4.SH2O ; but the reactions of these com-
pounds with HBrAq and HIAq, and the com-
position and properties of the salts

2KX.Mo30l4.X2.a;H20 {v. Molybdenum dichlor-

ide), are better expressed by representing them as

hydrated hydroxides of the radicle MO3OI4 than
as hydrated oxybromides : a corresponding
bromohydroxide, Mo3Br4(OH)2, exists (v. p. 428).

Molybdenum, chloro-iodides of.

Mo3Cl4.l2.a;H20 ; a; = 3 and 6. Obtained by add-
ing HIAq to MoCIj or to Mo3Cl4(OH)2.a;H20 (c/.

preceding article).

Molybdenum, fluorides of. No fluoride of Mo
has been isolated. Solutions of Mo203.a;H20,
Mo02.a!H20, and MoOa-icHjO, in HFAq may con-
tain the corresponding fluorides (Berzelius). The
first of these solutions is purple, on evaporation a
purple-coloured varnish is obtained ; addition of

KP, NH4F, or NaF, to this solution, and evapora-
tion, ppts. rose-coloured powders which may be
double compounds of alkali fluoride and MoPj.
Solution of MoOj-a/HjO in HFAq is rose-red, but
goes colourless on addition of much HFAq ; on
evaporation it yields a crystalline solid which
dissolves in water ; KP ppts. a reddish-brown
solid. Solution of MoOj in HFAq is colourless,
on evaporation it yields a yellow syrup ; addi-
tion of KP produces
2KP.Mo02P,H20(= K,Mo02F4.H20); {of. Fluo-
molyhdates under Molybdates, p. 426).

Molybdenum, fluobromide of.

MojBriPj.BHiO; prepared by adding HPAq to
solution of Mo3Br,(OH)2 or MoBrj in KOHAq

;

c/. MoVybdenum, bromohydroxide of, p. 428.
Molybdenum, haloid compounds of. The

haloid compounds of Mo which have been iso-

lated are MoBrj, MoBr,, MoBr,, MoOlj, MoOl,,
MoClj, and M0OI5 ; the three bromides areformtd
by the direct union of Mo and Br ; Mod, is pro-
duced by heating Mo in 01, MoOl, is obtained by
partial reduction (by H) of MoOlj, and MoCl2and
M0CI4 are the products of the decomposition by
heat of M0CI3. The only one of these compounds
whose molecular weight is known in the gaseous
state is M0CI5. The reactions of the dibromide
and dichloride leave little doubt that the mole-
cular formulae of these compounds are not
less than M03X3; these compounds react as
M03X4.X2; the radicles MO3X4 combine with
acid radicles to form salts such as MojBrj.SO,
and MOjClj.Br^. These radicles M03X4 also

combine with alkali haloid compounds to form
2MY.Mo3X4.Y2.a:H20 whereM = alkali metal aud
Y = halogen.

No fluoride or iodide of Mo has been iso-

lated with certainty.

Molybdenum, hydroxides or hydrated oxides

of; V. Molybdenum, oxides of, p. 431; also

Molybdic acids, p. 423.

Molybdenum, hydroxychlorides of;

Mo(OH)201j V. Chloromolybdio acid, p. 423

;

Mo3Cl4(OH)2 «. Molybdenum, cMorohydroxide

of, supra.
Molybdenum, hydroxybromide of;

Mo3Br4(OH)2, V. Molybdermm, bromohydroxide

of, p. 428.

Molybdenum, iodides of. None has be«n
isolated with certainty. A solution of

MoOj.ajH^O in HIAq gives a crystalline solid on
evaporation ; this solid is sol. water, on heating

it gives MoOj and HI (Berzelius).

Molybdenum, iodobromide of. MojBrjIj.

Known only in combination with Mo3Br4(OH)2,
as (Mo3Br4l2)j.Mo3Br,(OH)2.8H„0 ; which is pro-

duced by ad(£ng HIAq to a solution of

Mo3Br4(OH)2 in KOHAq ; cf. Molybdenum,
bromohydroxide of, p. 428.

Molybdenum, iodochloride of.

Mofilfl.^.xB..fl, X =S and 6. Obtained by adding

HIAq to MoOlj or Mo,Cl4(OH)2.a;H20 ; cf.

Molybdenum, cMorohydroxide of, supra.
Molybdenum, nitride of. MOjNj, or (?) MojN,.

A greyish-black powder, obtained by passing dry

NH3 over M0CI5 heated to fuUredness (Uhrlaub,

P. 101, 605). Heated to whiteness in NHj, Mo
is produced.

Compounds of Molyedenum with Nituogbn
AND Hydeooen. These compounds are produced

by heating M0CI5 or M0O3 in NH„ also by heat-

ing NH4CI with MoOlj. M0CI5 melts when heated

in dry NHj, NH4CI volatilises, and on continued

warming a blackish mass remains, which when
powdered, quickly washed with water, and dried

over H2SO4, has the composition MOjNuHj (Uhr-

laub, P. 101, 605). Wohler {A. 108, 258) regarded

this compound as 4MoNj.Mo(NH2)j. By heating

to incipient redness, a body of the composition

MogNj^Hj is produced ' (Uhrlaub, l.c.). Both

these compounds aro black powders ; heated in

air they burn to M0O3 and give off NHj ; mth
molten KOH they evolve NH„ and with NaClOAq
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latinises aftel long standing, and dries to a
biown-black, insoluble, hydrate (Berzelins, Lehr-
bueh). Moist MoOj.xH^O oxidises supei^cially

in air, forming the blue oxide. Heated in vacito

M0O2 is produced. Mo02.xH20 is insoluble in

caustic a&ali solution, but dissolves in alkaline

carbonates and bicarbonates ; these solutions

reppt. the hydrate on boiling, by standing in ait

molybdates are formed .(Berzelius),

.

Mo02.!i;H20 dissolves in acids to form salts.

These salts are generally purple-red to black

;

only a few are orystallisable ; their solutions
oxidise in air; alkalis ppt. MoOj.kHjO from these
solutions. The same salts may be prepared by
digesting M0O3 and Mo with acids till the
colour is reddish-brown. Berzelius (P. 4, 153; C,

331, 369 ; 7, 261) prepared some of the salts of

M0O2, but they have not been examined satis-

factorily. By mixing MoOj in HClAq with NH,
molybdate, Eammelsberg obtained a crystalline

salt (NH4)20.2MoOj.4Mo03.9H20 (P. 127, 281).

Molybdenum ieioxide, MoO, {Molybdic
anhydride). This oxide was obtained by Scheele
in 1778 soon after he had distinguished native
Ho sulphide from galena.

Occurrence.—As molyhdenum ochre in small
quantities in a few localities.

Formation.—1. By heating Mo, or any of the
lower oxides, for some time in air.—2. By pro-
longed heating of the lower oxides in steam
(Eegnault,A CA. 62, 356).—8. By roasting MoSj
in air, or oxidising it by HNOjAq (v. Molyhde-
num, Preparation, p. 421).—4. Prom NH4 mo-
lybdate, by evaporating with excess of HNO,
and washing the residue with water (Brunner,
Z). P. J. 150, 372) ; also by heating in thin layers
spread out in a flat porcelain dish (tJUik, A. 144,
205).

Preparation.—Impure M0O3 is dissolved in

NHaAq, HjPO, is removed by ppn. with MgCljAq,
the filtrate is evaporated, the crystals of NH,
molybdate which separate are heated with excess
of HNOgAq, and the residual MoO, is washed
with water. (For details as to preparation of

M0O3 from Mo ores v. Molybdenum, Preparai>ion,

p. 421.)

Properties.—A white, light, porous, solid;

when thrown into water it separates into small,

thin, lustrous, scales. S.G. 4-39 at 21° (Schafa-
rik, J.pr. 90, 12). Strongly heated in an open
vessel, sublimes in colourless, transparent,

rhombic needles (Nordenskjold, P. 112, 160).

Melts at red heat. Soluble in 500 parts cold
water (Buoholz, Scher. J. 9, 485), in 960 parts
hot water (Hatehett, T. 1795. 323). The solu-

tion reddens litmus, tastes metallic (Wittstein,

J. 1860. 159 ; Muller, J.pr. 80, 119). Soluble in
acids ; but scarcely soluble after being strongly

heated. Dissolves in alkali, alkaline carbonate,
and cream of tartar solutions.

Reactions.—1. By heating in hydrogen MoO,
is reduced to MoO„ M02O3, or Mo, according to
the temperature employed.—2. Beduced to Mo
by treating with potassium or sodium.—3. Be-
duced to MOjO, by digesting with hydrochloric
acid and zinc or copper, &a. ; also by potassi/wm-
amalgam.— 4.Beduced to the blue oxide (u. p. 433)
by a little hydrogen sulphide (excess of H,S pro-
duces black Mo sulphide), also by solution of
tulpTvwr dioxide, hydrogen iodide solution, hoil-
wg hj/drochloric acid, nitric oxide, or stowjiows

chloride,—5. Heatefl with ammonia, compounds
of Mo with N, and with N and H, are produced {v.

Molybdenum, nitride of, p. 430).— 6. Heated
with sulphur, MoSj is produced.—7. Oxy-
chlorides, along with molybdates, oxybromides,
or oxyfluorides are formed by heating MoO, with
metallic chlorides, bromides, oxfluorides (Sohulze,
J. pr. [2] 21, 440) 8. Various reduction pro-
ducts result by heating with potassium iodide
(Sohulze, Z.c).—9. Sydrogen chloride produces
Mo03.2H01( = MoO(OH)jClj; v. GhlaramoVybdie
acid, p. 423).—10. Hyd^rofiuorie acid probably
produces MoO^Fj (v. Molybdenum, oxyjltioride

of, p. 423).—11. Dissolves in fairly cone, sul-

phuric acid; on evaporation, crystals of MoO,.SO,
separate {v. infra, Gombitiations, No. 3). Hot
dilute HjSO^Aq, saturated with MoO„ gelatinises

on ooohng.— 12. Eeacts with alkalis to form
molybdates, B^MoO^, Ac. (v. p. 423).—13. Oxy-
ohloride, MoO^Clj, is formed by heating in

chlorine (H. Eose, P. 75, 319).—14. Oxyohlorides
are produced by heating with phosphorus tri-

or penta-chloride (Miohaelis, J, 1871. 249;
Sohift, A. 102, 116).

Combinations.—1. With toaier to formvarious
acidic hydrates {v. Molybdic acids, p. 423;
also-i»/ra, Hydrates of molybdenum irioxide),—
2. With hydrogen chloride to form MoO,.2HCl.
This compound is produced as a white, loose,

sublimate, by heating MoO, in HCl to 150°-200°

;

it is easily soluble in water, and can be sublimed

unchanged in HCl (Debray, C. B. 46, 1101). This
compound may be regarded as an acid and called

chloromolybdic acid ; MoO(OH)2Cl2 (v. p. 423).

—

3. With sulphur trioxide to form MoO,.SO„ and
with SO, and H^O to form MoOa.3SO,.2H,0.
MoOg.SO, was obtained by Schultz-SeUao (£. 4,

14) by evaporating a solution of MoO, in fairly

cone. HjSO, ; it forms lustrous, transparent, de-

liquescent crystals, which lose SO, when heated.

MoO3.3SO3.2H2O was obtained by Anderson
(J. B. 22, 161) by adding excess of HjSOjAq to

BaMoO,, filtering, and evaporating.—4. Com-
bines with the oxides ofphosphorus, arsenic,anti-

many,vanadium, and silicon, in presence of basic

oxides, to form salts of complex acids ; v. Anti-

mono-, &a., molybdates, pp. 425 etseq.—5. With
a/mmonium fluoride to form MoO,.2NH4F (? NH,
salt of MoO(OH)2P2) ; obtained in lustrous, light

yellow, octahedral crystals, by adding NHjAq to

an aqueous solution of Mo02F2.3NH4P (this salt

is obtained by evaporating a solution of NH,
molybdate in excess of NH4FAq acidified by

HFAq) (Mauro, Mem. B. Acad, dei Lincei, [4] 4,

481).

Hydrates of molybdenum ieioxide. Six

compounds aiMoOj.j/HjO have been isolated.

Four of these have been described under Molyb-

dic acids (p. 423); the remaining two are de-

scribed here.

Monomolybdic dihydrate, MoO,.2H20.

A yellow, crystalline, solid. Slowly separates

from a solution of 15 grs. ordinary NH, molyb-

date in 1000 0.0. water mixed with 1000 c.o.

HNOjAq S.G. 1-16 ; may be washed with cold

water ; sol. in water and acids ; solution reddens

litmus and turns turmeric brown; cone.

HNO,Aq separates MoO, (Millingk, Gm.'K.i]^,
170).

Octomolybdjo monohydrate,
8MeO,.H,0. Obtained by ppg. eolation of or'
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dinar; NHj molybdate by BaCljAq, decomposing
the Ba saltby exactly the equivalent quantity of

dilute boiling HjSO^Aq, filtering, evaporating
over HjSO„ and drying at 160°-170° (Ullik, A,
144, 329 ; 153, 373). Soluble in water.

OXTDES OF MOLYBOGNnM OTHER THAN THE M-,
SBSQTJi- AND TBI- OXIDE. Several oxides appear
to exist intermediate between MoO^ and MoOj

;

their compositions are not yet settled. Some of

them form hydrates of which some are soluble
and some insoluble in water. The substance
known as ' blue oxide of molybdenum,' formed
by the action of reducing agents on acid solu-

tions of MoO„ is probably MojO,.
Beferences.—MOjO,,; by heating lower oxides

in air (Berzelius, P. 6, 331, 369). MojOj ; by
heating (NHj)20.2M:o02.4MoOs.9H20 (Eammels-
berg, P. 127, 281). MoaOa; by heating NH,
molybdate with MoO, (Berlin, /, pr. 49, 447 ;

TJhrlaub, P. 101, 605) ; also by electrolysis of

molten MoO, (Wohler a. Baff, A. 110, 275).

Ho,0„ J by heating MoO, with KI (Sohulze, J.

pr. [2] 21, 440). Uojd^.iB^O ; by adding NH,
molybdate or MoO,, to MoOj in HClAq (Ber-

zelius, Bammelsberg, Z.c). Begardlng properties

of the blue products obtained by reducing acid
solutions of MoOj, v. Schiff, A. 120,47 ; Maschke,
Wr. 12, 384 ; Berzelius, Gm.-K. 2 [2], 164 ; 0. von
der Pfordten, B. 15, 1925. Pairley (O. J. 31,

142) obtained indications of an oxide of Mo
with more O than M0O3, by adding HjOjAq to

MoO, dissolved in excess of alkali solution.

Holybdennm, ozybromide of, MoO^rj.
Obtained by passing Br vapour over heated
M0O2 ; by melting M0O3 with H3BO3, powdering,
and then heating with KBr ; by the reaction of

MoO, on many metallic bromides (Sohulze,

J. pr. [2] 21, 442). Yellow crystals j may be
subKmed; deliquescent and soluble in water.

The compound Mo3Br4(OH)2.8H20 may be re-

presented as an oxybromide Mo30Br4.9H20, but
is better regarded as hydrated bromohySroxide

(q. v., p. 428).
Molybdenum, oxychlorides of. Many oxy-

ohlorides of Mo exist. They are produced by
the reaction of Mo oxides with Gl, Mo chlorides

with 0, and FCl, and metallic chlorides with
MoOj.

I. Green oxycMoride. MoaOjOljj, more pro-

bably MoOOli (Blomstrand, J.pr. 71, 459 ; Putt-

bach, A. 201, 123). By heating a mixture of

Mo and MoD^ in air-free CI; and in many other

ways. Melts and sublimes below 100°. Soluble

in water. Beduced by H at high temperatures

;

Piittbach {l.c.) describes MogO^Gl, as a product
of this reduction.

n. Tellow-wMte oxyehlorida. MoO^Cl,.
By passing 01 over heated MoO,, or MoOj (H.

Hose, P. 75, 319) ; by heating Mo chlorides in

presence of O (Blomstrand, Iji.) ; and in many
other ways («. Sohulze, J. pr. [2] 21, 441;
Michaelis, J. 1871. 249; Schifi, A. 102, 216;
Puttbach, Ijb.), Melts at a high temperature
when heated under pressure ; at ordinary pres-

sure sublimes vrithoat melting; soluble in water
and alcohol.

UI. Violet oxychloride. MojOjClj; perhaps
MoOOl, (Blomstrand, l.e.). Produced along
with the green oxychloride, than which it is

much less easily volatilised. Dark violet-red

crystals ; deliquescent.

voifc m.

IV. Brown oxycMoride. Mo^OjClj (Blom.
strand, l.c.). Produced, along with MoO^Cli, by
heating MojO, in dry 01 ;

puriiied by sublima-
tion in H. Forms large dark-brown crystals;
melts easily ; deliquescent and soluble in water.
Piittbach (La.) describes a brown oxychloride,
M02O3CI4, obtained in the preparation of MoOOl,;
also a red oxychloride, MojOjClg, obtained by
heating the violet compound in CO,.

The compound Mo,Cl,(OH)2.2H20 may be re-
presented as an oxychloride, MoaOClj.SHjO, but
its reactions are more those of chlorohyAroxida
(g. v.). M0O3.2HCI, which might be represented
as MoOaCLj.HjO, is described as cMoromolybdio
acid {q.v.).

fflolybdenom, oxyfluoride of. MoOjFj. Pro-
duced by heating MoO, with metallic fluorides, as
a blue-white amorphous sublimate (Sohulze, J.pr.

[2] 21, 442). A number of compounds are known
which may be regarded as double compounds of
MoOjFj with alkali fluorides ; others may be re-

garded as double compounds of MoOF, with
alkali fluorides; these are described as fluo-
molybdates (p. 425).

Holybdennm, phosphide of. MojPj. A grey
crystalline powder; S.G. 6-17; oxidised by heat-
ing in air; with cone. HNOjAq forms H^PO,
and MoO, ; heated in CI forms Mod, and PCI,

;

reduces On solutions vrith ppn. of Cu. Produced
by heating a mixture of 1 pt. MoO, with 2 pts.

glacial phosphoric acid to a high temperature
for some time, and washing with HClAq and
then with NaOHAq (Wohler a. Bautenberg, A.
109, 374).

molybdenum, salts of. Iiittle is known with
certainty of the salts obtained by replacing H of

oxyacids by Mo. MoO, and MojO, dissolve in

acids to form salts, but accurate analyses and
description of those salts are lacking {v. Molyb-
denum dioxide and sesquioxide, p. 431). MoO,
combines with SO, to form MoO.SO, and
with HOI to form M0O3.2HCI, but those com-
pounds are probably rather acids than salts (v.

Molybdenum tnoxide, p. 482). The radicles

MogBr^ and Mo,0l4 combine with certain acidic

radicles to form salts (v. MoVybdemmi bromo-
hy&roxide, and chlorohijdroxide, pp. 428, 480).

Molybdenum, selenide of. MoSe,. Obtained,

but not free from a greyish-blue substance which
is produced along with it, by saturating acid

NH, molybdate with HjSe gas (Uelsmann, A.

116, 125).
Molybdenum, sulphides of. Three are known

;

MoSj, M0S3, and M0S4. As none has been

gasified the molecular weight of none is known
with certainty. MoS, and MoS„ and probably

also M0S2, are all acidic towards the alkali

sulphides.

Molybdenum disdlphidb, MoS,. Occurs

native, as molybdenite; S.G. 4'138 to 4-569.

Prepared by heating to redness a mixture of

1 pt. MoO, and 2 pts. S, in a crucible, till excess

of S is burnt off, and washing the residue with

warm water as long as the washings are coloured

(Svanberg a. Struve, J. pr. 44, 264). According

to Camot {Bl. [21 32, 164) compounds of Mo
generally yield MoS, when heated in a stream of

dry HjS. A black, lustrous powder; insol.

water ; sol. cone. HjSO,, vrith evolution of S0„
and production of a blue liquid. Forms MoO,
when roasted in air, or heated with cone.

FF
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HNOaAq; readily attacked by CI, more slowly

by Br ; not acted on by aqueous alkali but after

fusion with alkali dissolves in water (7 with

formation of a thio- salt). Slowly reacts- with
steam at high temperatures (Begnault, A. Ch,
62, 385). Beduced to Mo by strongly heating

in H (0. von der Pfordten, B. 17, 731).

MoiiTBDENnM TEISULPHIDB, MoSj. (Thio-

molybdie anhydride.) Obtained by passing H^S
into solution of a molybdate until decomposition
is complete, i.e. till all molybdate is changed to

a thiomolybdate, adding dilute HGlAq in slight

excess, warming gently (Atterberg, J. 1873. 258),

washing, and drying at a moderate temperature.

A black powder ; red-brown when moist. Goes
to M082 when heated. E. sol. alkali sulphide

solutions ; slowly dissolved by alkali or alkali

hydrosulphide solution ; the solutions thus ob-

tained contain tMomolybdates, M'^MoSj (v.

Thiomolybdio acids and theib salts, infra).

MoSs is reduced to Mo by heating in H (0. von
der Pfordten, B. 17, 731).

MoLVBDENUM TEiBAsoLPHiDB, M0S4. Pre-

pared by fusing a mixture of 2 pts. MoO, and
1 pt. KjCOj, powdering, boiling with water,

filtering, diluting, saturating with H2S, washing
the pp. with cold and then with hot w3+:r, then
treating with HOlAq, and heating the choco-

late-brown powder thus obtained to 140° *in a
stream of H^S (Kruss, B. 16, 2044). Also ob-

tained by heating M0S3 to 100° in HjS (K., l.c.).

Also by boiling M0S3 with K^MoSjAq, washing
the pp. of M0S2 and K2M0S5 with cold water,

dissolving in boiling water, and adding acid to

this soSution (Berzelius). MoS, is a cinnamon-
brown powder ; partially oxidised in moist air.

With basic sulphides forms perthiomolybdates

M'jMoSj (i).Thiomolybdio acids and ihbib salts,

infra).

Uolybdeniiin, snlpho-acids of; v. Molybde-

nwm, thio-acids of, and their salts,

Uolybdennm, thio- acids of, and their salts.

A number of molybdates are known in which
is partly or wholly replaced by S. These

salts may be divided into two classes ; those

containing both and S, these may be called

pxy-thiomolybdates ; and those containing only

S, these may be called thiomolybdates. The
latter salts are classed as thiomolybdates, de-

rived from M0S3 ; and perthiomolybdates, de-

rived from MoS,. The only thio- acid of Mo
which has been isolated with certainty is

H2M0S5.

Pebthiomoltbdio acid, HjMoSj. A red pp.
obtained by adding a weak acid to E^MoS,
(which separates during the preparation of

M0S4), washing with cold water, and drying

over HjSO, (Kruss, A. 225, 1). Insol. water,

alcohol, and ether. Sol. warm NaOHAq; not

acted on by NHaAq ; evolves H^S slowly when
boiled with cone. HClAq.

OXY-MONOTHIOMOLYBDATES, M'jMoOjS. The
Na salt is prepared by melting pure MoOj with
dry NaaCOj till CO^ is all expelled, powdering
the Ka^MOjO,, thus obtained, dissolving in

freshly.prepared NaHSAq, wititidrawlng the red-
dish heavy oil which separates, washing the
crystals which are formed by allowing this oil to
stand, with alcohol, ether, OS^, and then again
with alcohol and ether, and drying over H,SO,

(Eruss, A. 225, 1).

water.

A hygroscopic salt; aol

OXY-DITHIOUOLYBDATBS, M'^MoO^S^. The
NH4 salt is prepared, as golden-yellow needles,

by passing E^S into. NH4 molybdate dissolved

in NHjAq, at 0. 6° (Eruss, l.e.). The E salt is

also described by Eriiss (Z.e.).

OxY - PYEODITHIOMOLYBDATES, M'jMOjOjS,

(= 2M2M0O2S2- MjS). The salts of this series at

present known are acid salts. The NH, salt,

NH4HM02O4SJ, is prepared, as a reddish-yellow

pp., by adding NH4HS drop by drop to NH,
molybdate at c. 90°, filtering after addition of

NH4CI, washing with alcohol, and drying over

H2SO4. Corresponding E and Na salts are de-

scribed by Eriiss (Z.C.).

Tetbabasio dioxy-dithiomolybdates. The
salt Ej0.3E2S.2MoO,.2MoS3 ( = E,Mo4B„0,) was
obtained by Eriiss (Z.c.) by adding alcohol to a
solution of E2Mo30,g, repeatedly shaking the oil

which forms with alcohol, separating the blaok

flaky crystals from the yellow crystals and the

brownish-red powder, all of which are produced

on standing, washing and drying.

Thiomolybdates, M'jMoSi. These salts are

derived from the hypothetical thiomolybdic aoid

H2M0S4, of which acid M0S3 is the anhydride.

The soluble thiomolybdates are obtained by

directly combining M0S3 with basic sulphides,

also by passing HjS into cone, solutions of the

corresponding molybdates; the insoluble thio-

molybdates are obtained by ppg. salt-solutions

by soluble thiomolybdates. The soluble thio-

molybdates may generally be crystallised; the

crystals show fluorescence, green in reflected,

red in transmitted, light. Solutions of these

salts are red. The thiomolybdates as a class

are decomposed by heat, giving a mixture of

sulphide of the basic metal and MoSj ; the K
salt is only partly decomposed at white heat.

Cone, solutions are stable in presence of excess

of M0S3; when diluted, and especially in presence

of free alkali, the solutions become turbid with

formation of thiosulphates and thiomolybdates

richer in S than the original salts. Boiled in

absence of air, the solutions evolve HjS and

form M0S2 and perthiomolybdates, M'jMoSs

(Berzelius, P. 7, 261; Kruss, A. 225, 1; ef.

Bodenstab, J.pr. 78, 186).

Potassium thiomolybdate, E2M0S4. Pre-

pared by gradually heating, finally to a high

temperature, a mixture of equal parts E2CO,

and S, with a little C, and a large excess of

M0S2, dissolving in water, filtering, and crystal-

lising (Hirzel, /. 1850. 319). Eruss (J-oO ob-

tained this salt by dissolving 5 g. K2Mo04 in

16 c.c. water, adding 60 0.0. KOHAq, S.G. 1-46,

and saturating with HjS. Bed, rhombic, crys-

tals, with greenish fluorescence. Sol. water;

acetic acid ppts. E2M02S,.

The other thiomolybdates which have been

examined, more or less fully, are the salts of

NHj, Ba, Cd, Ca, Ce, Cr, Co, Cu, Au, I'e,Li,Mg,

Mn, Hg, Ag, Na, Sr, Sn, U, and Zn.

Perthiomolybdates, M^jMoSj. The soluble

salts of this class are formed by boiling thio-

molybdates M2M0S4 with M0S3; the insoluble

salts by ppg. salt-solutions by soluble perthio-

molybdates. The perthiomolybdates are gene-

rally dark red ; solutions of the alkali Baits girt
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a pp. ot H084 on addition of acids (Berzelius, P.

7, 261).

Potassium perthiomolybdate, E2I11I0S5. Pre-

pared by saturating an acid K molybdate solu-

tion with HjS (a mixture of KjMoS, and MoS, is

thus produced), boiling for some hours in a re-

tort, cooling, collecting the pp. of E^MoS, mixed
with M0S21 washing with water till the washings

give a iiocculent dark-red pp. on addition of

HClA.q, extracting with boiling water, and eva-

porating the solution. Also by heating dilute
• KjMoSjAq with excess of M0S3 nearly to 100°

till the liquid is nearly dry. Also by reacting

on M0S4 with EHSAq. A red mass, resembling

an extract ; on one occasion Berzelius obtained

ruby-red crystalline granules. Insol. cold water,

Bol. hot water. Scarcely acted on by cold HClAq
or KOHAq.

The other perthiomolybdates examined, more
or less fuUy, are the salts of KH^, Ba, Bi, Ca,

Au, Fe, Hg, Ag, Na, Sr, and Sn.

Tbibasio dithiomolybdates. Kriiss (4. 225, 1)

obtained the salt KjMojS, ( = 3K,S.2MoS3
= K.,MoS4.MoS3.2K,S) by passing H,S into

KjMoOjAq containing KOHAq, S.G. > 1-4G (cf.

Potassium thiomohjbdale, supra). Small red-

dish-orange rhombic crystals ; sol. water, insol.

alcohol and ether. Decomposes slowly in air,

giving K^MoS,. M. M. P. M.
MONARDA OIL. The essential oil of Mon-

orda^wwcteia, which smells like thyme, contains

thymol C,oHnO [48°] and a terpene (Arppe, A.
58, 41).

MONO-. This prefix is very seldom used in

this dictionary. Compounds whose names begin

with mono- are described under the name to

which mono- has been prefixed.

MORIS or MORIC ACID G^nfi^ aq {B. a.

H.); 0,jH„0,aq (from alcohol); C,iH,„0,2aq
(from water) (L.). S. -025 at 20°; -094 at 100°.

Occurs in old fustic {Mmtis tinctoria) to which it

imparts its dyeing properties (Wagner, J.pr. 61,

82 ; Hlasiwetz a. Pfanndler, /. pr. 90, 445 ; 94,

05; A. 127, 352 ; Lowe, Z. 1875, 117 ; Fr. 14,

119; Benedikt a. Hazura, M. 5, 165, 667).

Preparation.—1. Deposited as calcium salt

from an infusion of the wood on cooling. This

deposit is extracted with alcohol, water is added
to the alcoholic extract when calcium morate is

ppd. while maclurin remains in solution. The
calcium salt is then decomposed by oxalic acid

(Wagner).—2. The deposit is washed, heated
with very dilute HClAq, freed from CaClj by
washing, and repeatedly dissolved in alcohol and
ppd. by water (H. a. P. ; B. a. H.).

Properties.—Needles, v. si. sol. water, y. sol.

alcohol, m. sol. ether, insol. CS^. The solutions

are deep yellow. Blackens at 300°- Cone.

HjSO, dissolves it, without change, forming a
brownish-yeUow solution. Its alkaline solutions

are deep yellow. Its solution does not ppt. gela-

tin. It stains the skin yellow. FeCl, colours

the alcoholic solution deep olive-green. It re-

duces Pehling's solution on warming and am-
moniacal AgNO, in the cold. Its alcoholic solu-

tion exhibits green fluorescence on the addition

of an aluminium salt (Goppelsroder, J.pr. 101,

406 ; 104, 10 ; Z. [2] 4, 154, 607). Morin yields

tesorcin on dry distillation.

Beacticms.—l. Sodium-amalgam turns the

alkaline solution indigo blue and finally yellow,

the solution then containing phloroglucin,—3,

Potash-fuswm yields phloroglucin and resorcin.

3. Nitric acid in HOAc oxidises it to (4, 2, 1)-

di-ozy-benzoio acid.—4. Bromine added to its

alcoholio solution forms ethyl-tetra-bromo-
morin C,jHjEtBr,0, 4aq which is ppd. on adding
water and melts at 135°. Tin and HGl convert
thisdtherintotetra-bromo-morinC,jHgBr40,2^aq
which becomes anhydrous at 110° and tfien

melts at 258°. It dyes silk and wool yellow
without a mordant.

Salts.—KOijHnOj! yellow needles (from
KjCOaAq).—0a(0,jH50,)2 : yellow precipitate

Ba(0,jH5,0,)j: red-brown powder.—Zn(C,.^0e)2>
lemon- yellow needles, insol. water, sol. alkalis.

—

PbC,,H,jO,: egg-yellow pp.-Pb,C„H,„0„: (L.).

Morin sulphonic acid 0,5H,0,.S0jH 2aq.
Formed by heating morin with cone. HjSOj,
Golden-brown powder, si. sol. cold, v. sol. hot,

water.—KjC,5HjS0,„ ^aq : golden needles. —
BaC,jHsSO,o. Golden Iiocculent pp., converted
by nitric acid into tri-nitro-phlorogluoin.

Isomorin. Formed by adding sodium-
amalgam to an alcoholio solution of morin con-

taining HCl until the solution is deep-purple,

and then evaporating (H. a. P.). Purple-red
prisms. When heated alone or in alcoholio

solution, or more quickly by treatment with
alkalis, it is reconverted into ordinary morin.
Its solution mixed with dilute alum is dichroic.

Faramorin. C,jHbOs. Obtained, together

with a larger quantity ot resorcin, by distilling

morin mixed with sand (Benedikt, B. 8, 606).

Yellowish, woolly needles (from ether). Taste-

less. May be sublimed. Beduces Fehling's

solution. V. sol. hot water and ether (unlike

morin). It dissolves unchanged in cone. H.^S0,.

Alkalis form a yellow solution. Unlike morin,

its alcoholic solution is not ppd. by Fb(0Ac)2.

MOBINDIN CjbH„0,5 (A.). [245°] (Stein).

Extracted by alcohol from the root of various

species of viorinda used as a dye (' Suranji ') in

India (Anderson, Tr. E. 16 [6], 435; A. 71, 216).

Slender lustrous orange needles ; when heated it

gives off orange vapours which condense to red

needles of moriudone. It is insol. ether, v. si.

sol. cold water and alcohol, sol. aqueous
Eon and cone. HjSOj forming reddish-violet

solutions. Gives a red lake with alum, and a
cobalt-blue pp. with baryta-water. Morindin
resembles ruberythric acid CjaH^nOu (Bochleder,

Site. $. 7, 806 ; Stenhouse, 0. J. 17, 333) but

differs from it. in being insoluble in ether and in

the behaviour of the red alkaline solution on
boiling, for this becomes deep purple in the case

of ruberythric acid, but does not change in that

of morindin (Stein, /. pr. 97, 234; Thorpe a.

Greenall, 0. /. 51, 52; 53, 171).

Morindone 0,5H,„0s. Tri-oxy-methyl-anthra-

quincme (?). Formed together with glucose by
boiling morindin with dilute mineral acids. Bed
needles, resembling alizarin. Insol. water, v. sol.

alcohol and ether. Its solution in potash is

reddish-purple, but fades on standing (unlike

alizarin). Cone. H^SO^ gives a dark-blue solution

(alizarin gives an orange solution). FeCl, gives

a green colour. On distillation with zinc-dust

it yields methyl-anthracene.

MORIHOIC ACID. An acid supposed by
Walter to exist as a glyceride in oil of ben (from
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Mormga aptera) but shown by Zaleski (B. 7,

1013) to be oleic acid.

MOBITAKHIC ACID C.jH.jO, (?) II, after

the aqueous extract of fustic has deposited
moiin, the filtrate be shaken with EtOAc, the
acetic ether evaporated, and the residue dis-

solved in cold water and ppd. by NaCl, brown
amorphous moritannic acid separates first,

followed by maclurin (L5we, Fr. 14, 127). V.
Bol. water. The solution is ppd. by albumen,
gelatin, and alkaloids. FeClg gives a brownish-
black pp. Alcoholic lead acetate gives a pp.
(0„H„0,),5PbO.
MOEPHnTE or MOEPHIA C„H„NO, i.e.

0,oH,(OH)'

.0H(OH).CH—0—OHj

\CH, CH.NMe.CHj

0,oH.{OH).
/^ L P)
\CH,,.CH . NMe.CH,

(Knorr, B. 22, 1117). Mol. w. 285. [230°]

(Hesse, Ph. [3] 18, 801). S.G. 1-32 (Schroder,

B. 13, 1074). S. -01 at 10° ; -04 at 40° ; -22 at
100° (Chastaing, Bl. [2] 37, 477). S. (absolute

alcohol) 1-132 at 10-6°; 8-62a at 78°. S. (alcohol

of 90 p.o.) -377 at 10-6° ; 2-991 at 78°. S. (amyl
alcohol) -268 at 11°; 2-247 at 78° (Florio, &. 13,

496). S. (ether) -023 at 10° (P.). S. (chloroform)
-04 at 9-4°

; 1-235 at 56° (P.). S. (amyl alcohol)

-26inthe cold (Kubly, 7.1866,823). Thesolubility
of crystallised morphine in boiling liquids is given
byPrescott (Ph. [3] 6,404) as follows : S. (ether)

•0163 ; S. (chloroform) -023 ; S. (amyl alcohol)

1-1 ; S. (benzene) -0112. The solubility of amor-
phous morphine in boiling liquids is given by
Frescott as S. (ether) -0473; S. (chloroform)

-0506. The solubility of freshly ppd. morphine
in boiling solutions is given by Prescott as:

S. (eth^r) -094 ; S. (chloroform) -116 ; S. (amyl
alcohol) 1-1 ; S. (benzene) -05. According to

Burg {Fr. 19, 222), the solubility of morphine in

pure chloroform is -01, and in a mixture of 9 pts.

chloroform and 1 pt. alcohol it is -9. [a]o (in a 2p.o.

solution containing 2 mols. NaOH) = — 70-23°

(Hesse,^. 176, 190). [a], (in a solution of the
hydrochloride) = -100-67° -l-14p, where p
= percentage of salt present (Hesse ; Grimbert,
J. Ph. [6] 16, 295).

Occurs in opium, being known in an impure
state as Magisteri/um opii in the seventeenth
century, and was first isolated in 1816 by
Sertiimer (Gilb. Arm. 65, 61 ; 67, 192 ; ^9, 60).

Dott (Pr. E. 12, 189) found Jn a sample of

opium that half the morphine was present as

meconate and half as sulphate. It also occurs

in FschschoUzia califomica (Baudet a, Adrian,

C. C. 1889, 197), and in hops.

Preparation.T-1. Opium is macerated with
water at 38°, the extract evaporated with CaCOi
to a small bulk, and then mixed with CaClj.

The liquid is filtered from ppd. calcium meconate
and evaporated. It first deposits calcium mecon-
ate, and afterwards a mixture of the hydro-
chlorides of morphine and codeine. These crys-
tals are dissolved in water and treated with
ammonia, which ppts. morphine, leaving codeine
in solution (Bobiquet a. Gregory, A. 5, 87 ; 7,
261).—2. The aqueous extract of opium is boiled
with lime, and the filtrate boiled with NH,C1,
which ppts. morphine (Mohr, A. 36, 120).

Properties.—Small trimetric prisms (contaiD>
ing aq), V. si. sol. water, alcohol, and ether. It

has a very bitter taste, and is a powerful nar.
cotic poison. It dissolves readily to the extent
of one equivalent in aqueous EOH, lime, baryta,
and NaOH, but scarcely at all in ammonia and
alkaline carbonates. It readily dissolves in
acids. It is IsBvorotatory. It loses its water of

crystallisation at 100° (Dott, Ph. [3] 18, 701),
and begins to sublime at 160° in dots (Blyth).

Reactions.— 1. Very readily oxidised, thus
-014 p.c. of the base is sufBcient to liberate

iodine from iodic acid (Serullas, B. J. 11, 238).

Morphine is oxidised by alkaline K,PeCy, to

pseudomorphine CjjHjjNjOb (Hesse, A. 235, 229),
and the same substance is formed by the action
of nitrous acid on morphine (Schiitzonberger, A.
108, 346 ; Bl. 4, 176), and by allowing morphine
to stand in aqueous NH, exposed to the air

(Polstorff, B. 13, 86). Morphine slowly reduces
silver nitrate in the cold.—2. On oxidation with
alkaline KMnO^ it yields an acid, apparently

pyridine tricarboxylic acid (Barth a. Weidel, If.

4, 700).—3. Potash-fusion yields protocatechiiio

acid(B.a.M.) and methylamine (Wertheim,^.73,
208). Alcoholic potash at 180° forms methyl-
ethyl-amine (Skraup a. Wiegmann, M. 10, 110).

—

4. Niirotis acid forms nitroso-morphine, paeudq-

morphine, and a base 0„Hj|NOj.—6. Nitrie

add, diluted with (1| mols. of) water, forms at

100° an acid C,oH,NOg, which can bo converted

by cone. HNO, into picric acid, and which yields

methylamine when heated with KOH (Chastaing,

O. B. 94, 44 ; J. Ph. [6] 4, 338).—6. Converted

into codeine by heating with NaOEt and Mel,

the yield being small owing to the formation of

morphine methylo-iodide (Grimauz, A. Oh. [S]

27, 273 ; Dott, Ph. [3] 12, 1009).—7. On distU-

lation with zinc-dust it yields pyridine, NH„
pyrrole, and a base which may be quinoline, as

chief products, together with 4 -p.o. of phenan-

threne and | p.c. of phenanthraquinoline

(Gerichten a. Sohrotter", .4. 210, 396).—8. When
evaporated with dilute HjSOi till white fumea

appear, morphine yields a residue turned brown

by alkalis. Morphine (1 pt.), heated with H^SO,

(1| pts.) and oxalic acid (2 pts.), at 120° forms a

product which, on diluting with water, leaves a

yellowish-white amorphous body undissolved.

This substance, 0,4H„N04, is soluble in hot

water and in alkalis. It turns green in air, and

its alkaline solution turns red in air. The red-

dened alkaline solution gives with HGl a blue

pp., ' morphine blue,' C„H„N02, which can be

crystallised from ether. Malonio and succinio

acids behave like oxalic acids, forming the com-

pounds 0,,,H,„N05 and C,eHj,NO,. All these

formula should -perhaps be doubled (Chastaing

a. Barillot, O. B. 106, 941, 1012).—9. Heating

with oxalic acid forms trimorphine.— 10, Heat-

ing with oono. HCl yields apomorphine (Matthi-

easen a. Wright, Pr. 17, 455, 460), and the bases

C„H3,C1NA. C„H„01N,0„ 0„H„01NA. »°d

C„„H,5,01jN,0„.—11. With 01.CH,.OAo and

H^SO, it gives an intense violet colour, and after

dilution with water and addition of NH„ an amor-

phous yellow base, possibly CH,(0,^,|NOj)„
which gives a violet colour with HjSO, (Grimaux,

C. B. 93,217).—12. Aqueous alloxanaaA SO,form

0<H^j040itH„N0,H,S0, (Pellizzari, A. 248,

161).—13. BUachmg-jmvder, acting on a solniioP
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of morphine hydioohloride, fonns 0„Bu01,NO,g,
a oiystalline body (Mayer, B. 4, 121).

Colour-tests.—1. Liberates iodine from iodio

aeid solution. The brown colour is increased by
adding ammonia (Lefert, J. Ph. [3] 40, 97). It

a layer of very dilute ammonia be poured upon
^a very dilute solution of morphine containing

iodio acid and starch, a brown ring below a blue
ring will appear at the junction of the liquids

Pnpr6, 0. N. 8, 267).—2. Chloride of gold
colours the solution blue, being reduced to gold.

—

3. EMnO^ is reduced, becoming green.—4. Ferrio
salts give a blue colour, destroyed by acids, by
heat, and by alcohol (Bobinet a. FeUetier, A. 5,

172).—5. FeCl,, added to a previously heated
solution of morphia in H^SO^, gives a deep-red
colour, changing to dirty green (Husemann, A.
128, 305). According to Lindo (O. N. 37, 158),
morphine, gently warmed with H2SO4 and FeCl,,

gives an indigo-blue colour.—6. A solution of

moVyhiAe add in cone. H^SO, gives, with solid

morphine, a violet colour, changing through
blue to dirty green (Frohde, Fr, 5, 214).—7. A
solution obtained by adding ammonia to cupric

sulphate tUl the pp. cuprio hydrate is just re-

dissolved is coloured green by salts of morphine
(Nadler, Fr. 13, 235 ; Lindo, Fr. 19, 359).—
8. Nitric acid gives an orange-red colour, gra-

dually changing to yellow.—9. HjSO,, contain-

ing a little nitric acid, gives a violet-red solution

(Erdmann,.ii. 120, 188 -,Husemann, A. 128,805).—
10. When morphine is boiled with aqueous
phosphorous or hypophosphorous acid, and cone.

H2SO4 is added, the liquid becomes reddish-

violet. On now adding a little nitric acid the
solution becomes yellowish, and on warming
with copper it assumes a splendid blue colour

Pragendorff, J. 1864, 727).—11. KCIO^ (free

from chlorate), added to morphine mixed with
H2SO4, gives a dark-brown colour (Grove, Fr.
13, 324 ; Siebold, ibid.).—12. Gone. H^SO,, fol-

lowed by water and some oxidising agent (iodic

acid, KjFeCyj, Kfiifi,,- KNO„ MnOj, or PbO^),
best in the solid state, gives a deep-red colour on
gentle warming (Lindo, C. N. 36, 228; Dott,

0. N. 36, 255).—13. A mixture of KjFeCya,
ferrio chloride, and HCl is coloured blue. This
reagent may be used to detect morphine in
quinine salts (Kiefier, A. 103, 271 ; Hager, Fr.
12, 220 ; Armitage, Ph. 18, 761). According to

Hesse {Ph. 18, 801), the blue colour is due to

pseudomorphine, not to Prussian blue.

—

14. Chlorine-water and ammonia give a red
colour in a 1 p.o. solution (Fliickiger, Ar. Ph.
[3] 1, 117).—15. Aqueous Kfitfi, gives a dirty-

brown pp. (Plugge, Ar. Pl„ [8] 25, 793).—
16. Cone. a^SOt, containing a little EjAsO,,
gives on warming a blue-violet colour, changing
to dark brown-red. Water turns this green, and
chloroform on shaking with it becomes violet,

while ether becomes violet-red, the liquid below
it being brown (Tattersall, C. N. 41, 63 ; Donath,
J. pr. [2] 33, 663).—17. HjSO, and a Uttle

EOlO, gives in the cold a grass-green colour,

th« sdge of the liquid being pale-rose colour

(Vitali, B. 14, 1583).—18. A mixture of morphine
(1 pt.) and powdered sugar (7 pts.) turns purple
on addition of a drop of H2SO4, the mass gra-

dually changing in colour through bluish-green

to yellow (Schneider, J. 1872, 747).—19. U
morphine is heated with H^SO^ at 200°, and the

mass poured into watei^, the liquid becomes
blue. If chloroform be shaken with this liquid

it acquires a blue colour, while if ether be used
the ethereal layer becomes purple (Jorisson,

Fr. 20, 422).—20. On warming morphine with
H2SO4 and sodium phosphate a violet colour

appears (Vulpius, Ar. Ph. [3] 25, 256).

Estimation in Opium.—Opium (200 pts.) ia

exhausted with warm water and the extract

evaporated to a thin syrup, mixed with alcohol

(40 pts. of S.G. -82), ether (380 pts.), and am-
monia (45 pts. of S.G. -935). The mixture ia

occasionally shaken, and after 18 hours it ia

filtered and washed with alcohol-ether. The pp.
is dried, digested with benzene, dried, and
weighed. After weighing the base may be ti-

trated with standard HCl (Tesohemacher a.

Smith, C. N. 57, 93, 103, 244 ; Fliickiger, J.

1885, 1962 ; Ar. Ph. [3] 27, 721 ; Venturini, O.
16, 239 ; StillweU, Am. 8, 307 ; E. Williams,
0. N. 57, 134).

Another method consists in exhausting 7 g.

of opium with 110 c.c. of water and 4 g. of

slaked lime. 50 c.c. of the filtrate are mixed
with 5 c.c. of 95 p.c. alcohol, 25 c.c. of ether,

and 3 g. of NH4CI. After standing for 12 hours
the ether is filtered off, and another 10 c.c. of

ether added. The entire liquid is then filtered and
the morphine collected on the filter determined by
directweighing or by titration (Goebel, Chem. Zeit.

11, 508). The morphine may also be extracted

from the opiimi by baryta-water and^pd. by CO,
(Von Perger, J. pr. [2] 29, 97). Indeed, a great

many processes for estimating morphine in

opium have, from time to time, been proposed
(Guillermond, J. Ph. [3] 16, 17; [4] 6, 102;
Biegel, Jahrb. pr. Pharm. 23, 202 ; Guibourt,

/. Ph. [3] 41, 97, 177 ; F. Mayer, 4m. J. Pharm.
85, 28 ; Amoldi, Buss. Zeit. Pharm. 1873, 641

;

Lynn, Amer. J. Pharm. [4] 6, 358 ; O. J. 34,

612 ; Flewry, J. Ph. [4] 6, 99 ; Schachtrupp, Fr.

7, 284, 509; Merck, A. 18, 79 ; 21, 202 ; 24,46;
Stein, Ar. Ph. [2] 148, 150 ; O. J. 25, 180 ; J. T.

Miller, Ph. [3] 2, 465; O. J. 25, 181; Beveil,

Monit. Scient. 13, 312 ; J. 1871, 821 ; Kremel,

C. C. 1887, 1529 ; Adrian a. Gallois, J. Ph. [5]

15, 193 ; Sohlikum, Ar. Ph. [3] 25, 13 ; Dott,

Ph. [3] 18, 82 ; Plugge, Ar. Ph. [3] 25, 343).

Methods for separating morphine from other

alkaloids have been given by DragendorfE (Ph.

[3] 7, 24), Hager (0. C. 1872, 727), Neubauer
{Fr. 9, 134), and others.

Salts.—B'HC13aq : S. 6 m the cold; 100 at

100° (Begnault, A. Ch. [2] 68, 131 ; A. 26, 24)

;

4 at 15° (Hesse, A. 179, 190). [a]j = -94° in a

2 p.o. solution containing excess (10 mols.) of

HCl. Silky fibres (from water).—B'HCl : S.

(MeOH) 2 at 15°. Minute prisms (from MeOH),
The salt B'HCl 3aq is partially rendered anhy-

drous by solution in alcohol (Hesse, A. 202,

151).—B'jH^tCls: yellow ourdy pp., m. sol.

water (Liebig, A. 26, 46). Decomposed by boil-

ing water (O. de Coninok, Bl. [2] 46, 131).—
B'^JPtCl„6aq (Hesse).—B'HCl(HgCyj. Cryi-

talline pp. (Hinterberger, A. 77, 201). —
B'ZnClj 2aq.—B'ZnClj7aq (Graffinghoff, Z. 1865,

600).—B'HBr2aq: needles (Schmidt, B. 10,

194).—^B'HI2aq: long silky needles grouped in

rosettes; si. sol. cold water (Schmidt, B, 10,

194).—B'HI 3aq (Bauer, Ar. Ph. [3] 6, 289).—
B'HIaq: hair-like needles (Eoni, Ar. Ph. [S^
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2fi, 807).—B'jl^: etystalline mass (B.).—B'HI,

:

obtained by ppg. a salt of morphine with iodine

dissolved in HIAq. Brown pp., sol. KIAq, from
which it crystallises in nearly black prisms, sol.

alcohol and boiling ether (Bauer ; JSrgensen,

J.pr. [2] 2, 437 ; Z. [2] 5, C73).—B'HHgl, : crys-

talline pp., m. sol. alcohol (Groves, C. J. 11, 97).—B'jHjSOjSaq: [o]d= -100-47 --OG^ in a ^i

p.c. solution at 22-5° (Hesse). S. 4 in the cold
(Dott).—B'HC104 2aq: needles (Bodeker, A. 71,
63).—B'HVOa (Ditte, A. Oh. [6] 13, 237).—
B'HCyS laq. [100°]. Needles (DoUfus, A. 65,
914).—B'jH^tCy, : groups of minute needles
(Sehwarzenbach, O. G. 1860, 304).—"B'HOAc.
S. 50 in the cold (Dott). Tufts of needles, v.

sol. water, m. sol. alcohol (Merck, A. 24, 48).

—

B'CH,C1.C0.,H (Florio, J. 1883, 1343).-
B'CHCI,.CO.,H^aq. — B'CCla.CO^HlJaq. —
B utyrate WOJlfi^. S. 14 at 12° (Deoharme,
J. 1863, 444).—ValerateB'CsHiA- Large tri-

metric crystals (Pasteur, A. Ch. [3] 38, 455). S.
2-3 in the cold (Dott).—Lactate B'CjH.O,:
monoclinic crystals. S. 10 at 13° (Deoharme).

—

Triohloro-laotate B'CjCljHsO, 5aq (P.).—
Oxalate B'jHjCaO^aq: prisma. S. 4-8 at 12°

(D.).—Tartrates :—B'jC,HeO. Baq. Nodular
groups of needles, efflorescent at 20° (Arppe,
J. pr. 3, 332). S. 11 in the cold (Dott).—
D'C^HjOalaq. Tufts of long rectangular
flattened prisms (A.).—Mellitate B'fit^B.fijt:
minute needles (Karmrodt, A. 81, 171). —
Phenyl acetate B'OH^Ph.CO^H. [92°].—
Nitroprusside (Davy, Ph. [3] 11, 756).

Metallio derivatives C„H,gEN03 22aq.

Obtained in a crystalline state by evaporating a
solution of morphine in EOHAq in a desiccator

over HjSO, (Chastaing, J. Ph. [5] 4, 19).—
(C„H,3KN0,)jK,C0, 2aq.—Ba(C„H„N03)j 3aq:
white crystalline solid.— Ca(0„H,jN0j)2 5aq.

—

Ca(C„H„N03)2 2aq.

(a)-Acetyl derivative C„H„AcNOs. Ob-
tained, together with the (;3) modification, by
boiling morphine (1 pt.) with HOAc (2 pts.) for

several hours (Wright, C. J. 27, 103B ; Beckett

a. Wright, O. J. 28, 315). Crystallises from
ether, either with aq or in the anhydrous state.

Gives no colour with PeCl,.—B'HCl 3aq : crystals,

si. sol. cold water.—BjEE^PtClj : amorphous.

—

B'Etl ^aq : crystals (from 85 p.c. alcohol).

(P)-Acetyl derivative C^HuAoNOj. The
chief product obtained by heating morphine
(1 mol.) with acetic anhydride (1 mol.) at 100°.

When less acetic anhydride is used a compound
(C„H,8AcN0a)(C„H,|,N0„) is obtained (Wright).

Amorphous.—B'HGl : amorphous, v. sol. water.

Eeadily converted into morphine by boiling

water, and hence usually gives a blue colour

with FeCIj.--B'Etl : amorphous.
{y)-Acetyl derivative CpHuAcNOa. Ac-

companies the (3)-isomeride to the extent of 25
p.c. Anhydrous crystals (from ether).—"B'HCl

:

crystallises with difficulty, v. Bol. water.

—

B'Etl l|aq : crystals (from 85 p.c. alcohol).

Di - acetyl derivative OiiH^ACjNO,.
[169°]. Formed by heating morphine with excess
of Ao,0 at 85° (Wright; Hesse, A. 222, 205).
The product is treated with water and dilute
NHjAq, and extracted with ether. Colourless
prisms (from ether) ; v. sol. cold alcohol, m. sol.
ether. Gives no colour with FeClj. Converted
by boUing water first into the (o)-acetyl deriva-

tive, and then into morphine.—B'llCl : crystals,

extremely sol. water.— B'^HaPtClj.— B'MoCl.
Formed by heating morphine methylo-chloride
with AojO at 85° (Hesse). Needles, v. e. sol.

water.—B'Mel. Heated with AgOAo it yields
the crystalline di-acetyl derivative of a com.
pound C„H„Oj [143°] (Fischer, B. 19, 792).—
B'Etl Jaq. Crystals (B. a. W.).

Di-propionyl derivative
C„H„(C3HsO),N08. Formed by heating mor-
phine with propionic anhydride at 85° (Hesse,
A. 222, 207). White amorphous powder, v. e.

sol. ether, alcohol, and chloroform, si. sol. water.
FeClj gives no colouration. — "B'HCl. —
B'APtCl,.

(a)-Butyryl derivative C„H,s(C,H,0)NOs.
Formed by boiling morphine (1 pt.) with butyric
acid (2 pts.) for 6 hours (Beckett a. Wright, 0. J.

28, 16). Crystals (from ether). Gives no colour
with FeClj.—^B'HCl : more soluble and less

readily orystallisable than the hydrochloride of

the (a)-acetyl derivative.—B'jHaPtClj.- B'Etl:
amon>hous.

(S)-Butyryl derivative
0„H,s(CjH,0)N03. An amorphous base, accom-
panying the preceding isomeride. Gives a blue

colour with FeOlj. «
Di-butyryl derivative OjjHjjNOj i.e.

C„H„(CjH,0)jNO,. Formed by heating mor-
phine (1 pt.) with butyric anhydride (2 pts.) for

3 hours at 140° (B. a. W.). Amorphous. Be-
solved by boiling water or boiling dilute alcohol

into butjniio acid and butyiyl morphine.—
B'HCl : amorphous. Gives no blue colour with
FeClj.—B'Etl : amorphous. By boiling mor-
phine with a mixture of acetic and butyric acids,

Beckett and Wright obtained a product which
formed a crystalline double salt with the formula
(C„H,,AcN03)(G„H,8(04H,0)NO,)H,Cl, 8aq, re-

solved into its components by boiling water.

Benzoyl derivative C„H,sBzKO,.
Formed by heating morphine with benzoic acid

at 160° (B. a. W.), and by boiling tho di-benzoyl

derivative with dilute alcohol. Amorphous.

—

B'HCl: crystalline; v. el. sol. wator. Not
coloured by FeClj.

Di-benzoyl derivative 0„H,^Z2N0,.
[1,88°-191° cor.]. Formed from morphine and
Bz,0 at 130° (B. a. W.) or BzCl at 105° (WWght
a. Eennie, G. J. 37, 609 ; Dott a. Stockman, Ph.

[3] 18, 231 ; c/. Broockmann a. Polstorff, B. 13,

96). Prisms, insol. water, sol. hot alcohol.

Gives no colour with FeClj.—^B'HCl: amor-

phous.—B'.^jPtClj.—B'Etl faq: crystals.

Acetyl-benzoyl derivative
C,.H|,AoBzN03. Formed from the (a)-aoetyl

derivative and Bz^O at 130° (B. a. W.). Crystal-

line.—B'HCl: amorphous; v. sol. water.—
B'jHaPtClj.-B'Etl ^aq : crystal* (from alcohol).

Succinoxyl derivative
(C„H„N03)C0.CjH4.C0jH. Formed by heating

morphine (1 pt.) with succinic acid (2 pts.) at

180° (Beckett a. Wright, 0. J. 28, 689). Sepa-

rates from alcohol in crystals (containing 4aq)

;

insol. water and ether.—B'^H^PtCl,.

Methylo-iodide C„H„NOsMeIaq. Formed
by warming morphine with Mel and alcohol

(How, C. J. fi, 125 ; A. 88, 338). If NaOEt ia

also present the product is codeine (Grimaux,

A. Ch. [5] 27, 273 ; C. R. 92, 1140).

Methylo chloride C„H„NO,MeCl 2aq.
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Formedfrom tbe metliylo- Iodide andAgCl (Hesse,
A. 222, 207). Long needles. Its aqueous solution
is coloured blue by FeClj. AcjO forms
C„H„A02N03MeCl.-(0„H„N0,MeCl)J>tCl,aq.

Methylo-hydroxideCyj'S^'SoJieOB.o&q.
Formed from the sulphate and baryta (Broock-
mann a. Polstorff, B. 13, 90). Colourless needles.
Beduces Ag.fl,

Ethylo-iodide C„B.„JiJO,'Etl iaq. Formed
by heating morphine with EtI and alcohol at
100° (How). Needles (from water),

Xethyl-morphine v. Codeinb.

Di-methyl-morphme 0„H„MejNOa. Methyl-
morphimethine. [118°]. [o]i,= — 208'6° in a
1 p.c. solution in 97 p.o. alcohol at 15°. Formed
by heating codeine methylo-iodide (1 mol.) with
aqueous KOH (1 mol.), adding benzene, and
shaking with acetic acid. The acid liquid is

saturated with NaCl, and the hydrochloride of

di-methyl-morphine then crystallises out. The
free base is obtained by adding NaOH and ex-
tracting with ether (Hess, A. 222, 220). Prisms

;

m. sol. ether, v. sol. water and alcohol. Cone.
HjSO, gives a bluish-violet colour. Cone. HNO3
forms a yellow solution.

Salts. — B'HC12aq. S. 9-2 at 18°.—
B'jHjPtClsaq.

Methylo • hydroxide
"C^HijMejNOaMeOH. Formed from the iodide

and moist AgJO (Knorr, B. 22, 181). Thick
syrup. Split up at 100° into NMsj and the
phenanthrene derivative CuHjEtO,. Ao^O at
160°-200'' forms aoetyl-methyl-dioxyphenan-
threne C„H,(OMe)(OAo), dimethylamine, and
di-methyl-oxyethyl-amine NMe.^.CHj.OHjOH
(Fischer a. Von Gerichten, B. 19, 794).

{a)-Methylo-iodide CpHiiMejNOjMelJaq.
Formed from di-methyl-morphine and Mel dis-

solved in alcohol (Hesse, A. 222, 225). Prisms

:

V. sol. hot water.

{$)-Methylo - iodide C„H„Me2N0sMeI.
Obtained by adding KOH t'o a solution of the
(ii)-isomeride, allowing the oily pp. to crystallise,

and adding EI to the mother-liquor (Hesse, A.
222, 227). Crystals.

(a).Methylo -chloride
C„H„MejNOjMeOi |aq. Obtained from the (o)

methylo-iodide by treatment with AgCl. With
ACjO it forms C„H,BAcMe2N03 2^aq crystallising

in needles; v. sol. hot water and alcohol.

—

(B'MeCl),PtCl,8aq.

{pyMethylo-chlorideC^n^Me^^OM^Cl-
Formed from the (;8)-methylo-iodide and AgCl.
Forms a neutral sulphate and a platinochloride.

Acetyl derivative' C^HiBAcMe^NOj.
[66°]. Formed from di-methyl-morphine and
AcjO at 85° (Hesse, A. 222, 223). V. sol. alcohol

and ether, m. sol. water, insol. KOHAq. (Jives

a blue colour with cone. H^SOj.—B'HCl^aq.

—

B'jH,PtC1.4aq.—B'HN0,3aq.—B'jHjSOiSaq.
Ethyl-morphine CpHigEtNOj. CodethyJme.

[83»], S. 2| at 100°. Formed by heating
morphine (1 mol.) with NaOEt (1 mol.), alcohol,

and EtI (Grimaux, O. B. 92, 1140, 1228 ; A. Ch.

[6] 27, 278). Hard brilliant laminse (containing

aq) ; t. sol. alcohol and ether, m. sol. water.

Ppd. from solutions of its salts by KOH and
KajCOj, but not by NHjAq. Gives a blue colour

with HjSO, containing FeCl,.—»B'HC1 : groups

of Blender needles.—(C„B„EtlS[OJMeI. Hard

bulky crystals, converted by moist Ag.fi into ^
tertiary base [132°].

Di- ethyl -morphine »C„H„EtiN03. The
iodide of this base appears to be formed by heat-
ing morphine with NaOH (1 mol.) and EtI (2
mols.). It is crystalline, and is converted by suc-
cessive treatment with Ag^O and Mel into

CijHijEtjNOaMel, which crystallises from alco-
hol, and is converted by Ag^O into an hydroxide
which is split up on distillation into NMeEtPr
and a derivative of phenanthraquinone C„H,EtO,
(Gerichten a. Schrotter, B. 15, 2182).

Ethylene-di-morphine C2Hj(C„H,BN0.,)a. Bi-
codethine. Dicodethylene. Prepared by boiling
morphine with alcoholic soda and ethylene
bromide (Grimaux, C. B. 93, 67 ; A. Ch. [5] 27,
281). White needles (from alcohol), insol. ether,
V. sol. alcohol. Blackens when heated, and de-
composes above 200°. With H^SO^ and FeClj it

gives ablue colouration.—''B"HjCl2. Hard prisms.
Morphinyl-sulphnric acid

C„H,j(OS03H)N02 2aq. Morphiiie sulphonic
acid. Formed by shaking morphine (20 g.) with
KOH (8g.), water (25 c.c), and K.,SA (15 g-)

(Stolnikoff, H. 8, 242). Silvery needles (from
water), not decomposed at 160° : v. si. sol. cold

water, alcohol, and ether. Hot dilute HClAq
hydrolyses it to morphine and HoSOj. Does not
give a blue colour with FeCl,. Hot cone. H^SO,
gives a rose colour, changing to violet. Less
poisonous than morphine, producing tetanus. ,

ITitroso-morphiue C„H,8(NO)NOs aq. Formed
by passing nitrous acid gas into morphine sus-

pended in water (E. L. Mayer, B. 4, 121). Bed-
dish-yellow powder, turned black by FeClj.

Trimorphiue (0„H,„NO,)3. Formed by heating
morphine (80 g.) with H.SOj (30 c.c.) and water
(30 C.C.) at 100° (Wright,' 0. /. 26, 220). Formed
also by heating morphine (1 pt.) with dry oxalic

acid (3 pts.) at 145° (Beckett a. Wright, O. J. 28,

698). Amorphous, sol. ether. Gives a purple
colourwithFeCl,.—B"'HaCl3. Amorphous. Con-
verted by cone, hydrochloric aoid at 100° into

C,„2H,i2CLiNb0|s6HC1, a brittle gum.
letramorplune (C^HigNOJ^. Formed, to-

gether with trimorphine, by heating morphine
with dilute H2SO/ at 100°-140° (Wright, C. J.

26, 220). Amorphous. On heating with HClAq
it forms the salt (C„H,„N03),(HC1)3 (?). On
adding HCl to an aqueous solution of tetra-

morphine a flocculent pp. of (0„H,aNOsHCl)j ia

got.—(C„H,gN03),2H2S04. Sulphomorphide.
Obtained by heating morphine with dilate H2S04
at 160° (Arppe, A. 55, 96 ; Matthiessen a. Wright,

Pr. 17, 455 ; Wright, C. J. 26, 220).

Apomorphine C„H„N02. Formed by heating
morphine or codeine with HClAq at 145° for 2
or 3 hours (Matthiessen a. Wright, Pr. 17, 455).

Formed also by heating morphine with aqueous

phosphoric aoid till the temperature reaches

185° (Wright, O. J. 25, 652). It is also one of

the products when morphine is heated with

aqueous ZnClj for 20 minutes at 125° (Mayer a.

Wright, 0. 3. 26, 211). Amorphous mass, which
turns green in moist air. SI. sol. water, espe-

cially if it contains CO2; sol. alcohol, ether, and
chloroform. Emetic ; -02 g. of the hydrochloride

being sufficient to produce vomiting, A solution

of apomorphine hydrochloride gives with caustic

alkalis a white pp., quickly becoming black;

with NajCO, a white pp.', turning green ; with
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IlNOj a blood-red odour ; with FeCla an ame-
thyst colour ; with KjCr^O, an orange pp. ; with
KI an amorphous pp., quickly becoming green

;

and with platinio chloride a yellow pp., decom-
posing on warming. It reduces AgNO,. AcOl
yields a mono-acetyl derivative (Danokwortt,
Ar. Ph. 228, 572).-B'HCl : crystals, si. Bol. cold
water.

Polymeride of apomorphine C,3bH,3,N80„ (?).
Formed, together with apomorphine and
several bases, which form the hydrochlorides
C„„H,„ClN,Oj,H,Cl, (?), C„H,,N,0,H,C1, (?), and
Cj^HajClNjOsHjClj (?) by heating morphine with
aqueous ZnClj. It forms a hydrochloride
Bvi'-HsClg insol. alcohol (Mayer a. Wright).

Diapotetramorphine 0^,,B.^^,Nfi^. Formed,
together with apomorphine, by heating morphine
with aqueous phosphoric acii(Wright). Amor-
phous, rapidly darkening in air. Evaporation
with cone, hydrochloric acid converts.it into

CiasHnjCljNBOaoSHOl. Evaporation with HIAq
and phosphorus yields the corresponding
C,mH,«I2NA.8HI (Wright).-

PBeudomorphine C„H„N03 IJaq or
C,,H„NjOs3aq (Hesse, A. 235, 229). Dehyd/ro-
morphine. Oxydimorphine. Oxymorphine. Di-
morpMne. Discovered by Pelletier (1832) in Le-
vant opium. Occurs in morphine hydrochloride
made by Gregory's method (Hesse, A. 141, 87).

Formation.—1. By heating a solution of

morphine hydrochloride with AgNOj at 60°

(Schutzenberger, Bl. [2] 4, 176).—2. Byoxidising
morphine with EMnO,, potassium nitrite, or
KjFeCy,, or by exposing its ammoniacal solution
to the air (Polstorfi, B. 13, 86 ; cf. Pelletier, A.
16, 49).

Properties.—White, microcrystalline powder
(from KHjAq), insol. water, alcohol, ether, and
chloroform, sol. KOHAq and NH,Aq, v. e. sol.

alcoholic NH,. Lsevorotatory (Hesse, A. 176,

195). Decomposed by heat without melting. It

is not affected by reducing agents. It is tasteless

and not poisonous.

Colowr-tests.—1. When evaporated with di-

lute H2SO4 uiitil fumes of H^SO, appear it be-

comes bluish-green, and, on adding water, rose-

red ; if HNO3 or dilute KaNO, be now added the
colour changes to deep violet. Under similar

circumstances morphia gives a rose-red colour,

turned brownish-red by water, and raspberry-red

by HNO, (Donath, J. pr. [2] 33, 560).—2. Ee-
sembles morphia in its reaction withFeCl,, with
molybdio acid in H^SO^ (Frohde's reagent), with
HNO3, and with HIO3. For the reaction with
iodic acid HCl must be absent. KH^Cl inter-

feres with these tests.—3. Cone. HjSO, forms an
olive-green colour.—4. Gone. HNO, gives an in-

tense orange-red colour, changing to yellow.

—

5. A mixture of equal parts of cane-sugar and
pseudomorphine is coloured by H^SO, blue,

changing to dark green (Hesse, A. 234, 255).

Salts.—B'HOl aq. Minute needles. S. 1-4

at 20°. Wo=-103° 13'. — B'HC12aq.—
B'HClSaq. — B'HC14aq. — B'HC16aq.—
B'HC18aq. — B',HjPtCls8aq. — B'HIaq.—
B'H2S044aq : smaU colourless needles ; si. sol.

cold water (Polstorfl).—B'HjSO, 6aq : laminffi.

S. 2-37 at20°.-B'JH2CrjO,6aq: crystalline pp.
S. -1 at 18°.—B'^HjCACaq. S. -05 at 20°.—
B',H,C30, 8aq. — T a r t r a t e B'0,H.O. 3aq

:

needles.—B'C,H,0.6aq. S. 2-4 at 18°.

Acetyl deriuaWt)* O.jHisACjNO,. [176"].
Formed by heating pseudomorphine (1 pt.) with
AcjO (2 pts.) at 120° (Hesse, A. 222, 235 ; 234,
253). Crystallises from ether in prisms (con-
taining 4 aq). V. e. sol. alcohol, m. sol. ether
and chloroform. When mixed with cane-sugar
and dissolved in cone. HjSOj dt gives a dark-
green colour. If the H^SO, contain Fej(S04),
the colour is at first blue.—B'jHjPtCljBaq.

Methylo - iodide C„H„NOjMeI 2aq.
Formed by the action of HI on the crystalline
body (C„H„N03)2Me(OH)MeI, which is prepared
by oxidising morphine methylo-iodide with alka-
line KjFeCye (PolstorfE, B. 13, 93). Small prisms.

Methylo - hydroxide
0„H„N03Me(0H) 3^aq. Prepared by the action
of moist AgjO on the iodide or of baryta oh the
sulphate. Crystalline; v. sol. water, insol. alcohol.

Methylo - sulphate
(0„H„NOs)2Me„S04 4aq. Obtained by ppg. a
solution of the bxyiodide with AgjSO,. Leaflets

j

V. sol. hot water.

MORPHOTHEBAiNE v. Thebaine.
MOKPHOTROPY. This term is applied to

the relations between the crystalline form and
the composition of those bodies which are chemi-
cally similar, and which are derived from the
same parent body; v. this vol. p. 89.

MORRHUIC ACID CjHijNOj i.e.

^5<ci;^H^^>C.C3H..C0^(?) Oxy-propyl-

pyridine dihydride carboxyMc acid. Occurs
in cod -liver oil in a combination with glycerin
and phosphoric acid, from which it is readily set

free by acids and alkalis. Obtained by extract-

ing the oil with dilute (35 p.o.) alcohol con-
taining 6 p.c. of HCl (Gautier a. Mourgues,
C. B. 107, 740). Square flattened prisms or

large lanceolate plates ; insol. cold, sol. hot,

water ; v. sol. alcohol, ether, and alkalis. The
solutions have a disagreeable aromatic odour.

(Gautier, Bl. [3] 2, 233). Morrhuic acid decom-
poses carbonates. A solution of the potassium
salt gives pps. with lead acetate and AgNO,, but

not with cupric acetate. The silver salt is readily

reduced, even in the cold. Morrhuic acid forms
a crystalline platinochloride, an amorphous
aurochloride, and a hydrochloride which is de-

composed by boiling water. On distilling with

lime it yields a basic oil which forms a crystal-

line methylo-iodide. Potassium morrhuate is

oxidised by KMnOj to an acid which ppts. cupirfo

acetate, and appears to be a pyridine derivative.

MORRHUINE C.bH^N,. An alkaloid oc-

curring, together with aselline Cj^Hj^N,, in cod-

liver oil (Gautier a. Mourgues, Bl. [3] 2, 228

;

C. B. 107,626). Thick oil, smelling like syringa ;

V. si. sol. water, v. sol. alcohol and ether. Lighter

than water. Ppts. copper salts. Strongly alkaline.

It forms a very deliquescent hydrochloride
crystallising in groups of needles, a crystalline

platinochloride and a yellow auro-
chloride. Morrhuine constitutes one-third

of the total bases in the oil, and is a diaphoretic

and diuretic.

MORTARS V. Ceuenib, in Diciionabx of Ap-
FlilED OhEMISIBT.

UOSAIC GOLD. An alloy of Cu and Zn in

equal parts ; v. Cofpeb, AliiOxs of, vol. ii.p. 254;

1). also DlCTIONABY OF APPLIED CHEHISm.
UUCEDIN V. PBo;rEiDS.
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MUCIC ACID 0,H,„0, i.e.

COjH.OH(OH).CH(OH).CH(OH).CH(OH).CO,H.
Mol. w. 210. [206°-216°] (K. a. T.). S. -33 at
14° ; 17 at 100°. Formed by the oxidation of
milk-sugar, galactose, melitose, duloite, gum
arable, gum tragacauth, and plant mucus with
dilute nitric acid (Scheele, Opuscul. 2, 111

;

Langier, 4. Cfc. 41, 79 ; Berzelius, 4 . Cfc. 92, 141

;

94, 5 ; 95, 31 ; Malaguti, A. Ch. [2] 60, 195
;

03, 86 ; Liebig a. Pelouze, A. 19, 258 ; Liebig, A.
9, 24 ; 26, 160 ; Hagen, P. 71, 531 ; A. 64, 347

;

Johnson, A. 94, 225 ; Schwanert, A. 116, 257

;

Tollens,4.249,220).
Prerparaiicm.—1. Milk-sugar (1 pt.) is heated

with HNO3 (2 pts. of S.G. 1-4) and water (2 pts.)

until red fumes appear. The flame is then re-

moved until the reaction has abated. The liquid

is then evaporated, a further quantity
(.J

pt.) of

HNO3 being added during the evaporation. The
product is washed with water and dried (Elink-

hardt, J.pr. [2] 25, 48). The yield is 35 p.o.

;

c/. Guokelberger, A. 74, 348. — 2. Coarsely
powdered milk-sugar (100 g.) is heated with
HNO, (1200 0.0. of S.G. 1-15) in a basin on a
water-bath until the volume is greatly reduced
(to 150 or 200 c.c). After cooling, water (200 c.o.)

is added, and after some days the miicic acid is

filtered ofi and washed with water (500 c.c).

The yield is good (40 g.). When galactose is

treated in the same way the yield is 77 p.o.

(Kent a. ToUens, A. 227, 221).

Properties.—Colourless tables; si. sol. cold

water,insol.alcobol. It does notreduceFehling's
solution.

Reactions.—1. When hailed with water it

changes to the isomeric paramucio acid.

—

2. When heated with water at 180° it yields'

pyromuoie acid.—S. On dry disUllation it yields

CO2, pyromucio acid, and some diphenylene-
ozide. When cautiously heated at 280° it forms
a small quantity of de-hydro-mucio acid

C,H20(C02H)2 which condenses on the neck of

the retort as small crystals.—4. Boiling nitric

add oxidises it to oxalic and racemic acids.

—

5. On oxidation with H^SO^ and MuO, formic
acid is given off.—6. Potash-fusion yields acetic

and ox^c acids.—7. HIAq and phosphorus at

140° forms some adipic acid (Crum Brown, A.
125, 19), and diphenylene-oxide (Heinzelmann,
A. 193, 186).—8. PCI5 forms di-chloro-muconio

chloride CXCIA (Liis-Bodart, A. 100, 325;
Bode a. Wichelhaus, A. 132, 95).—9. When
allowed to ferment for 9 months it yields alcohol

and acetic, butyric, and traces of lactic acids

(Bfichamp, Bl. [3] 3, 770).—10. Ba^S at 205°

forms thiophene (/3)-carboxylio acid.—11. Fum-
ing HOlAq (or HBrAq) at 100°-150° forms de-

hydromucic acid.

Salts.—(NHj)jA": flat four-sided prisms
(from water), si. sol. cold, v. sol. hot, water.

Decomposed at 220°-240° into pyrrole, pyrrole

carboxylic amide, NH,, and COj.—NH^HA" aq

:

needles or thin prisms. More soluble in water
than the normal salt.—NajA" 4|aq : transparent

triclinic crystals.—NaijA"Jaq: white powder.

—

NaHA" B|aq : prisms. — K^A" ^aq : granules.

S. 12-5. Insol. alcohol.—KjA" 2aq (Schmidt a.

Cobenzl, B. 17, 601).—KHA" aq : decomposes at

150°-180° into OOj and pyromucate.—BaA"14aq
(dried at 100°).- OaA" liaq.—MgA" 2aq (at

100°),—PbA"aq: white pp.—Pb,C,H,0, : ob-

tained by ppg. ammonium mucate with basic
lead acetate.—CuA"aq (dried at 100°) : bluish-
white pp.—FeA"2aq (dried at 100°): yellow-

powder.-K(SbO)A".-^Na(SbO)A" (dried atl00°).
Obtained by dissolving SbjO, in NaHA". Amor-
phous (Klein, C. B. 97, 1437).—Ag^A" (dried at
100°); white pp.—Methylamine salt. De-
composed by distillation into methyl-pyrrole
and methyl-pyrrole carboxylic methylamide.

—

Ethylamine salt. Decomposed by distilla-

tion into ethyl-pyrrole, ethyl-pyrrole dicarboxy-
lic diethylamide, and ethyl-pyrrole carboxylic
ethylamide (Bell,B. 10,1866).—Diethylamine
salt.' Decomposed by heat giving off NHEtj.

—

Aniline salt {G^B^ll)^^" . Insol. boiling
alcohol, sol. boihng water (Kottnitz, J. pr. [2] 6,

138). ' Decomposed on distillation into phenyl-
pyrrole, CO^, aniline, and H^O. On heating with
water it forms mucio anilide.

Methyl ether Me^". Laminss or flattened

six-sided prisms (from water), v. sol. hot water,
T. si. sol. hot alcohol. Decomposes at 165°.

Mono-ethyl ether BtHA". Formed by
boiling EtjA" with alcohol (Limpricht, A. 165,

255). Crystals (containing 3aq) ; sol. water and
alcohol. Melts below 100°.—NHjEtA".

Di-ethyl ether Et^A". [158°]. S. 2-3 at
20°. S. (alcohol of S.G. -814) -64 at 15-5°.

Formed by heating mucio acid (Ipt.) with
H2SO4 (4 pts.) till it turns black, leaving it to

cool,and adding alcohol (4 pts.) (Malaguti, A. Ch.
[2] 63, 86). Crystals (from boiling alcohol).

Limpricht was not able to obtain this ether by
the action of alcohol and HOI on mucic acid.

Mucic ether is reduced by sodium-amalgam to

an acid which strongly reduces Pehling's solu-

tion, and which may be readily re-oxidised to

mucic acid (E. Fischer, B. 23, 937).

Isoamyl ether (05H„)HA". Needles.

Amide Oe'B.sO,(ll!iHj2. Mucamide. S.G. 15!?

1-589. Formed from the normal ether and am-
monia (Malaguti, G. B. 22, 854). Formed also

by the action of ammonia on tetra-acetyl-mucio

amide (Buhemann, B. 20, 3366). Minute crys-

tals (from water), v. si. sol. boiling water, insol.

alcohol and ether. Converted by V^ater at 140°

into ammonium mucate. On dry distillation it

yields pyrrole carboxylic amide, paraoyanogen,
and a little pyromucic acid.

Anilide G„'B.fii,{^'HFh)^. Formed by heat-

ing the aniline salt at 120°, or the ether with
excess of aniline (Kottnitz). Plates, insol. water,

alcohol, and dUute acids.

o-Toluide CsH,0„(NHC,H,)j. Formed like

the preceding (K.). Plates.

Tetra-acetyl derivative
Ci'H.,{OA.o)t{OOja.)^. [266° cor.]. Formed by
boiling mucic acid with AcjO and ZnCl^ (Ma-

quenne, Bl. [2] 48, 720). Efflorescent needles

(containing 2aq), si. sol. water, v. sol. alcohol.

Ethyl ether of the tetra-acetyl deri-

vative C^H,(OAc),(CO,Bt),. [177°]. S. (95

p.c. alcohol) "4 at 17°. Formed by heating

mucic ether with AoCl at 100° (Werigo, A. 129,

195). Needles, si. sol. ether, t. sol. boiling

alcohol, V. si. sol. boiling water.

Di-phenyl-hydrazide
C,H4(0H),(00.Nja,Ph)j. [240°]. Formed by
heating mucic acid with phenyl-hydrazine
hydrochloride and NaOAo on the water-bath
(Bttlow, A. 236, 196; Maquenne, Bl. [2] 48,
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722). Pale-yellowplates(fromplienyl-liydrazmo), I

V. b1. sol. water, alcohol, and ether. CrystalliBes

unaltered from alcoholic potash.

Faramucic acid. S. 1*36 in the cold ; 5'8 at

100°. Formed Ly evaporating an aqueous solu-

tion of mucic acid to dryness, dissolving the

residue in alcohol, and allowing the alcoholic

solution to evaporate in the air (Malaguti, A. 15,

179). Crystalline ; more soluble in water than
mucic acid. On recrystallisation from hot water
it changes into mucic acid. Faramucates, with
the exception of the normal ammonium salt, are

more soluble than the corresponding mucates,
but their boiling solutions deposit mucates.

Sehydromucic acid GJEjO,.
Formation.—1. By heating mucic acid in

sealed tubes with HBrAq (saturated at ' 0°) at

100° for two days. The product may be crys-

tallised from water and separated from unaltered

mucic acid by crystallisation of the Ba salt

(Heinzelmann, A. 193, 184).—2. By heating

mucic acid with fuming HClAq at 145° (Seelig,

B. 12, 1083).—3. In small quantity by heating

mucic acid at 180° (Elinkhardt).—4. By heating

hydrogen potassium aaccharate with cone. EClAq
at 150° (Sohst a. Tollens, A. 245, 19).

Preparation.—Mucic acid (1 pt.), cone. HCl
(1 pt.), aai cone. HBr (1 pt.) are heated 8 hours
at 150' in sealed tubes. The solid contents of

the tubes are collected and distilled with steam.

If this steam be condensed it is found to contain

di-phenylene oxide. The residue is neutralised

by ammonia, filtered, and mixed with HCl. The
dehydro-mucic acid is then ppd. Yield 20 p.o.

(Elinkhardt, /. pr. 133, 44).

Properties.—Plates (from alcohol) or needles

(from hot water). Does not melt at 320°. V.

b1. sol. cold water, alcohol, and ether. May be
sublimed.

Beactions.—1. PeClj produces, especially on
warming, in a solution of dehydro-mucic acid, a
transparent gelatinous pp. This result is pre-

vented by the presence of other acids.

—

2.

Bromine water converts it into fumaric acid,

the reaction being C^Hi,0(C02H)2 + 8Br2 + 3H20
= C.,Hi,(C02H),+ 2C02+6HEr.—3. A mixture
of HNOj and H^SO, converts it into nitro-

pyromucic aeid {q. v.).—4. Sodvu/m-amalgam
reduces it to two acids of the formula CjHuOj,
melting at 146° and 173° (Graebe a. Bungener,
B. 12, 1079). The (a)- acid [146°] crystallises

in thin plates and forms the crystalline salts

CaA"3iaq, BaA"4^aq, and AgjA"Jaq. The
ifi)- acid [173°] forms large crystals (containing

aq) and the salts CaA"liaq (amorphous),
BaA" Igaq (needles) and AgjA".—5. On d/ry dis-

tillation it splits up into COj and pyromucio
acid (g. v.).

Salts.—BaA" 2Jaq.—BaA" 6aq. Sol. water.
—CaA"3aq.—AgjA": white pp., decomposed by
boiling water.

Ethyl ether 'E.iji.". [47°].

Chloride C4H,0(C001)j. [80°]. (o. 245°).

From PClj on the acid (Klinkhardt, J.pr. 133,
46). Smells like POClj. Sol. ether, alcohol,
and CHCI3. At 100° it sublimes forming flat

needles. Boiling water reconverts it into de-
hydro-mucic acid.

Amide 0,H20(C0NH2)j. Formed by the
action of NH3 on an ethereal solution of the
chloride. Slender needles (from water). Nearly

insol. cold water, alcohol, and ether. Does not
melt below 240°.

MUCILAGIi. The gum ofplants from which it

is obtained by steeping these in hot water, which
on cooling forms a jelly. When linseed mucilage
is strained through linen, and the filtrate mixed
with alcohol and HClAq, a pp. is obtained which
after washing with alcohol and ether has the
composition CjHjoOs (Schmidt, A. 51, 50 ; Prank,
J.pr. 95, 484 ; Nageli a. Cramer, Pharm. Cent.

1855, 426; Eirchner a. Tollens, A. 175, 216).

Brittle gum, resembling bassorin {g,.v.)', sol. cold
water, insol. alcohol. Dextrogyrate. Insoluble
in ammoniacal oupric oxide. Boiling dilute

EjSO^ partially converts it into glucose.

Quince-mucilage is coloured blue by iodine,

and gives no mucic acid on oxidation with nitric

acid. Boiling dilute HjSO^ yields a mixture of

cellulose, gum, and sugar. The mucilage from
salep (Orchis mascula), from Tamariiidus m-
dica, and from some other plants, is also turned
blue by iodine (v. Stabch). Quince-mucilage

yields furfuraldehyde on distillation with dilute

H2SO4, indicating the presence of arabinose or

xylose. It contains neither glucose nor galactose,

since neither saccharic nor mucic acid is formed

on oxidation.

Salep mucUage yields no furfuraldehyde on
distillation with dilute H^SO, ; but on oxidation

it yields saccharic (but not mucic) acid. It con-

tains glucose and mannose, but no galactose 01

arabinose (Gans a. Tollens, A. 249, 245).

UITCIN V. Pboieids, Appendix C.

MUCOBSOMIC ACID C^HjErjOa i.e.

CHO.CBriCBr.COjH. Semi-aldehyde of di-

bromo-malei:c acid. [121°]. Formed by adding

bromine to pyromucio acid covered with a little

water without cooling. The' product is boiled

and evaporated, the yield being 70 p.c. of the

theoretical (Schmelz a. Beilstein, A. Suppl. 3,

276 ; Jackson a. Hill, B. 11, 1671 ; Am. 3, 41).

Formed also from (j87)-di-bromo-pyromucio acid

and hot dilute HNO3 (Hill a. Sanger, A. 232, 89)

and by oxidation of di-bromo-maleio aldehyde.

Properties.— White plates, v. sol. alcohol,

ether, and hot water, v. si. sol. cold water. Bed-

dens litmus and decomposes carbonates, but its

salts are very unstable.

Beactions.—1. When heated it partially

sublimes, and the rest decomposes into HBr, di-

bromo-maleio acid, and COj (Hill, Am. 3, 105).—

2. Boiling ba/ryta-water forms CO2, bromo-ace-

tylene, malonic acid, and formic acid (Jackson

a. Hill, B. 11, 289). Cold baryta-water forma

HBr and bromo-maleic acid. A cold paste of

baryta and water forms bromo-propiolic acid and

j3-di-bromo-acrylio acid. Baryta-water at 0°

forms mucoxybromic acid (q. v.).—3. Brormne-

water forms di-bromo-maleic acid (HiU, B. 13,

734). By heating with water and bromine (3

mols.) in sealed tubes at 125° it is converted into

penta- and hexa-bromo-ethane, di-bromo-maleio

acid, and tetra-bromo-butyric acid (Limprioht,

A. 165, 293). Bromine (1 at.) at 145° forms di-

bromo-maleic acid, mucobromyl bromide, and a

little dibromo-succinic acid.—4. PBrj forms the

bromide {v. infra).—5. Phenol (25 g.) dissolved

in water (30 g.) containing KOH (17-5 g.) con-

verts mucobromio acid (20 g.) into 'phenoxy-

muoobromic ' acid C,|,H,Br04, which crystallises

from water in prisms [106°]. Phenoxy-muoo-
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bromio aoid forma the crystalline salts KA.' and
BaA'jSaq, and is converted byAg^O in hot water
into phenoxy-bromo-maleio aoid C,|,H,Bi!Os,

which crystallises in slender needles [104°], and
forms a crystalline silver salt Ag^A" (Hill a.

Stevens, Am.'G, 188).—6. Moist AgjO oxidises it

to di-bromo-maleio aoid. Nitria acid acts in
like manner.—7. Alcoholic potassium nitrite

forms a pp. of K2C3HN3O,, v. sol. cold water,
converted by hot water into COj, HCy, HNOj,
and KOjHaNOj. Bromine in CS2 converts the
salt KAHN3O, into CjHBraNjOj (EUU a. Sanger,
B. 15, 1906).—8. KNOj at 50° forms the acid
GjHjNOj, which forms the crystalline salts

NaA' aq, KA' aq, CaA'j 4aq, BaA', 5aq, PbA'j 4aq,
CuA'j, and AgA'.

Salts.—BaA'j! white plates, sol. cold water
and alcohol.—AgA' : felted needles, insol. water.

Ethyl ether EtA'. [51°]. (255°-260°).

Formed from the acid, alcohol, and H^SO,.
Large monoclinic crystals with aromatic odour,
KNOj converts it into crystalline OjH„KNO,.

Mucobromic acetic anhydride
OjHBr.P2.OAo. [54°]. Formed by heating mu-
cobromic acid with AcCl at 120°. Long needles,

V. e. sol. alcohol, ether, and chloroform.
Bromide OtBBifi^. [56°]. Obtained by

heating mucobromic aoid (1 pt.) with PBrj (4
pts.) at 115°. Small slender prisms (from al-

cohol), sol. alcohol, ether, benzene, chloroform,
and CS,. Boiling water slowly reconverts it into

mucobromic acid.

MUOOCHLOEIC ACIB CjH.OLjOa i.e.

CHO.CChCCl.COjHor CHO.COlj.C.COjH. Semi-
aldehyde of di-chloro-malelo acid. [125°].

Formed by passing chlorine into a solution of

pyromncic acid (1 pt.) in water (10 pts.) at 0° in
presence of iodine, the yield being 40 p.c. of the
theoretical (Beilstein a. Schmelz, A. Suppl. 3,

276 ; Bennett a. HiU, B. 12, 655). Plates, v.

sol. hot water, alcohol, and ether, insol. ligroin

and CSj. Split up by alkalis, even in the cold,

into di-chloro-acrylic aoid and formic acid.

MUCONIC ACID (of Limprioht) O^HjO, i.e.

C0aH.CHj.0<^^^-^^2>. [100°-125°]. Formed

by adding silver oxide to a hot solution of di-

bromo-adipicacid [175°-190°] (formed by adding
bromine' to a warm solution of hydromuconic
acid in HOAc), and decomposing the resulting

silver salt with HGl or H^S (Limpricht, A. 165,

274). Large crystals, v. sol. water, alcohol, and
ether. Boiling baryta-water decomposes it into

COj, acetic acid, succinic acid, and another acid.

Salts.—BaA'24aq : nodules, v. sol. water.

Muconio "acid C02H.CH:CH.CH:CH.C0,H.
[above 260°]. S. -02 at 15°. Formed by the

action of alcoholic potash on /Sy-di-bromo-adipic

acid (Bupe, A. 256, 22 ; Rahemann a. Blackman,
G. J. 57, 373). Branching white needles, si. sol.

hot water, m. sol. hot alcohol and HOAc. Com-
pletely decomposed by EMnO, in presence of

NajCOj. Combines with bromine forming the

acid COjH.CHBr.CHBr.CHBr.CHBr.COjH. [0.

250°]. Sodium-amalgam reduces it to hydro-

muconic acid [195°].

Salts.—KjA": transparent plates, v. sol.

water, insol. aloohol.-BaA".—PbA".—Ag^A":
curdy white pp. The cupric salt ie a bluish-

green heavy amorphous pp.

Methyl ether J^eJ^". [154°]. Fan-shaped
groups of needles.

Ethyl ether Et^A". [64°]. Plates (from
dilute alcohol).

Si-chloro-muconic aoid CjHjCljO, i.e,

COjH.CH:CGl.CCl:CH.CO,H. S. 10 at 100°.

Obtained by heating mucic acid or saccharic acid
with PCI, and decomposing the resulting chloride
with water (Li^s-Bodart, A. 100, 325 ; Bode, A,
132, 95 ; Bell, B. 12, 1272 ; Limpricht, A. 165,
253 ; Bupe, A. 256, 6). Long needles (containing
2aq), V. si. sol. cold water, v. sol. alcohol, m. sol.

ether. Not decomposed by boiling aqueous
alkalis.

Reactions.—1. Eeduced by sodium-amalgam
to two acids of the formula C^HjO,, one of which
melts at 195°, and yields malonio aoid on oxi-

dation ; the other melts at 169°; and yields suc-

cinic acid on oxidation. Boiling with sodium-
amalgam reduces it to adipic acid [148°].

—

2. Alcoholic potash at 190°-200° forms oxalio

and acetic acids.

Salts.—The Ba and Ca salts are m. sol.

water.—AgjA" : insoluble pp.
Methyl etherUe^k". [156°]. Pearly plates,

V. Bol. ether, hot alcohol, and HOAc.
Ethyl ether EtjA". [96°]. From the

chloride and alcohol (Wichelhaus, A. 135, 251

;

Bell, B. 12, 1273). Prisms,
Chloride C„H2Cl402. Formed by the action

of FClj (6 mols.) on mucic acid (1 mol.). Large
crystals (from CS^), decomposed by moist air.

A^-Hydronmconic acid CgHgO, i.e.

00,H.CHj.CH:CH.CHj.COjH. [195°]. S. "58

at 15°. Formed by reducing di-chloro-muconic

acid with sodium amalgam or with zino-dust

and acetic acid. White needles or prisms. Con-
verted by boiling NaOHAq into the isomeric

acid [169°]. Oxidised by KMnO, to oxalic and
acetic acids. Its Ba and Ca salts are less soluble

in hot than in cold water. Bromine added to

its aqueous solution forms bromohydromuconio
acid C02H.CH2.CBr:OH.CHs.COjH [183°], which
yields an ether melting at 80°. Bromine without

water forms unstable dibromoadipic acid of the

formula C02H.CH,.0HBr.CHBr.CHj.C0jH.
Ethyl ether EtjA". (163° at 35 mm.).

Oil.

Amide C,H,02(NHj)j. [210°] (Euhemann
a. Blackman, O. J. 67, 371).

A'J^.Hydromucouic acid CgHjO, i.e.

CO,H.CH;CH.CH2.CH,.C03H. [169']. S. H -9.

Formed by boiling the isomeric acid with aqueous

NaOH (Eupe, A. 256, 18). Nodular aggregates

of plates, V. sol. hot, insol. cold water, v. si. sol.

ether. Yields oxalic and succinic acids on oxi-

dation with KMnOj. Bromine forms a mono-
bromo- derivative [160°] crystallising in branch-

ing needles, but no di-bromo-adipic acid.

Methyl ether. Oil. Forms with bromine
C02Me.CH2.CH2.CHBr.CHBr.C02Me[85°].

MTJCOXYBBOMIC AOID O^HsBrO, i.e.

C02H.C(0H):CBr.CH0. [112°]. Formed by the

action of baryta-water at 0° upon mucobromic
acid (Hill a. Palmer, Am. 9, 148). Thick prisms,

with bevelled ends, v. sol. water, alcohol, and
ether, V. si. sol. chloroform, benzeire, ligroin, and
GSj. FeCl, gives an intense garUet-red colour.

AgNOj forms a white crystalline pp. On heating

with baryta-water it yields oxalate and formate.

Bromine-water converts it into bromalhydrat«
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CBrs.CH(0H)2 and oxalic acid. Aniline yielda

C,H,BrO,(Nl'h).

Salts.—KjA" aq: plates, v. sol. cold water,

decomposed on warming.—BaA" 2aq : needles,

si. sol. cold water, decomposed on boiling.

—

PbA" : yellow pp.—AgjA" : crystalline pp. ; ex-

plodes on heating or on moistening with HNOs.
Methyl ether Me^A". Sticky liquid.

Mono-ethyl ether MUA". [89°]. Prisms,
sol. alcohol and ether.

Di-ethyl ether Et^A". Viscous liquid.
' Anilmucoxybromic ' acid

COjH.C(OH):CBr.OH:NPh. [132°]. Formed by
the action of aniline hydrochloride on a dilute

solution of mucoxybromic acid (Hill a. Palmer,
Am, 9, 156). Pale-yellow needles (containing

aq), si. sol. cold water, y. sol. alcohol, and ether.

FeCl, gives a brown pp. Hot acids and alkalis set

free aniline. Phenyl-hydrazine ppts. the phenyl
hydrazine salt (OjHgNjOi^jBrKOa aq.

Salts.—KjA".—^BaA'j ^aq: bright yellow

crystalline pp.—Ag^A" : bright orange-yellow pp.
MUdOXYCHIOEIC ACID C^HsClO, i.e.

C0jH.C(OH):CCl.CHO. [115°]. Formed from
muoochlorio acid by treatment with a very slight

excess of baryta, added slowly at a low tempera-
ture (Hill a. Palmer, Am. 9, 159). The yield is

73 p.c. of the theoretical. Stout prisms, v. sol.

water, alcohol, and. ether, v. si. sol. chloroform
and benzene. With FeClj it gives a deep garnet-

red colour. On heating with excess of baryta it

yields oxalate and formate. Bromine-water
forms oxalic acid and CClBr2.CH0. Phenyl-
hydrazine yields an unstable condensation-pro-

duct. Aniline produces anilmucoxychlorio acid.

Salts.—KjA": small tables.—^BaA"2aq:
crystalline pp., si. sol. cold water, v. si. sol.

dilute alcohol.—^BaA"aq.—^Ag^A".

Mono-ethyl ether EtRA.". [96°]. Prisms,
which may be sublimed, sol. water, alcohol, and
ether, r. sol. boiling benzene.

Di-ethyl ether Et^A". Viscous liquid.

Anilmucoxychlorie acid CuHsClNOj i.e.

C02H.G(0H):CCl.CH:NPh. [147°]. Formed
from mucoxychlorio acid and aniline. Pale
yellow needles (containing aq), becoming bril-

liant yellow when anhydrous; si. sol. oold
water, v. sol. alcohol and ether. When it is

heated with acids or alkalis aniline is split off.

PeClj gives a deep-brown pp.
Salt s.—KjA".—^BaHjA"; Jaq : bright yellow

needles.—AgjA": bright orange pp.—Phenyl-
hydrazine, salt PhN^HsH^A" aq : white crys-

talline mass, si, sol. cold water, v. sol. alcohol.

MUCUS OF PIAHTS v. Muoilaoe.
MUNJIiEI. The root of Rubia munjista,

used in India as a dye-stuff. If ground munjeet
is boiled with a solution of aluminic sulphate,
and the red liquid filtered and acidified with
HCl, a yellow pp. is formed. If the pp. be boiled
with alcohol, pectic acid remains undissolved,
and the alcohol contains purpurin and munjistin.
They are separated by boiling dilute acetic acid,
which dissolves munjistin.

Munjistin is identical with purpuroxanthic
acid, a„H,(C0jH)04 [231°] v. Di-oxy-akthba-
QBiNONE cAEBoxYLio ACID (E. Sohunck a. H.
Eoemer, O. J. 33, 422 ; cf. Stenhouse, Pr. 12,
633 ; 13, 86, 145).

MUHTZ'S METAL. An alloy of Cu and Zn;
V. DioiioNABT 01 Applied Chemistby.

MUBEXIDE. The ammonium hydrogen lalt

of PUKPUEIO ACID {q.V.)

MUEEXOIH C,jH,bN„0, i.e.

CO.

:SC><!^oo\.CO<SSe:cS>\i^>00 ^C(NHJNMe,

^00
Formed by converting caffeine into di-metliyl-

alloxan (Fischer, JB. 14, 1912), and reducing this

by HjS to tetra-methyl-alloxautin, which is then
subjected to the action of air and ammonia
(Brunn, B. 21, 514; cf. Bochleder, J. pr. 61,

405). Bed prisms, si. sol. water and alcohol.

Its aqueous solution is purple, resembling that of

KMnOj. Sublimes at about 230°. Decolourisedby
potash (difference from murexide). Dilute HCl
decomposes it, forming di-methyl-parabanio acid.

MURIATIC ACID. Synonymous with Chlob-
HYDKio ACID ; q. V. vol. ii. p. 5.

MUSRAYIN C,aHjjO,o. [170°]. A glueo-

side obtained from the flowers of Murraya
exotica by extracting with water (Bias, Z. 1869,
316 ; De Vrij, Z. 1876, 860 ; Hoffmann, Ar. Ph.
[3] 14, 139). White powder, composed of small
needles, si. sol. cold water, v. sol. boiling water
and alcohol, insol. ether. Tastes bitter, but is

not poisonous. Its solutions in alkalis and in

Na2C03 exhibit a greenish-blue fluorescence and
turn brown on heating. The aqueous solution

is not ppd. by salts of Cu or Hg. FeCl, colours

its solution blue. Lead subacetate gives a pp.

It reduces ammoniacal AgNO, and Fehling's

solution on warming. Dilute acids split it up
into glucose and murrayetin.

Murrayetin CijHjA- [o- 110°]. Formed
by boiling murrayin with dilute HjSOj. Prisma
(containing |aq) ; si. sol. cold, m. sol. boiling

water, y. sol. alcohol, m. sol. ether. Tasteless^

Its solutions exhibit strong greenish-blue fluor-

escence, which is increased by KOH and by

NajCO,. FeCl, gives a bluish-green colour. Lead
acetate gives, after a time, a yellow pp.

MUSCAEIBTE C^H^NOj i.e.

CH(OH)j.CH2.NMe5.0H. An alkaloid occurring,

together with neurine, in the fly agaric (Aga/ricus

muscarius) (Schmiedeberg a. Eoppe, J. 1870,

875 ; Euckert, N. Bep. Phcwm. 21, 193), in the

fungus Amnaita Pantherina (Giacosa, J. 18S3,

1488), and in putrefying flesh (Gautier, Bl. [2]

48, 18; cf. Brieger, B. 17, 2741). Formed by

oxidising neurine CH20H.CH:.NMe,.0H with

cone. HNOj, (Schmiedeberg a. Haruack, 0. 0.

1876, 554). Deliquescent tasteless crystals, T. e.

sol. water and alcohol, insol. ether. Its solution

is strongly alkaline, ppts. ferric and cuprio hy-

drates from solutions of their salts, and acts as a

narcotic poison antagonistic to atropine. Kot
affected by boiling dilute acids or alkalis. Gives

amorphous pps. with mercury-potassium iodide

and bismuth-potassium iodide.

Salts.—(CH(0H)j.CK,.NMe,Cl)sPtC1.2aq.-
CH(0H),.CH,.NMe3AuCl,.

Di-ethyl ether (HO)MejN.CHj.CH(OEt)j.
Formed byheating ohloro-acetal CHjCl.CH(OEt)j
(from di-chloro-ether) with tri-methyl-amine

(Berlinerblau, B. 17, 1139). By heating the

compound C3H5NBr.CH2.CH(0Et)j, formed by

the action of bromo-acetal upon pyridine, with

moist AgjO at 80° there is formed syrupy

C5H5N(OH).CH„CH(OEt)„ which is inappro-
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ptiotely tenncd by Lochert {Bl. [3] 3, 859) di-

(thyl-muEcaiine-pyridiue.

UUSCLE. Muscniar tissue consists of fibres

boand together into fasciculi by connective
tissue. The fibres may be transversely striated

(voluntary and cardiac muscle) or not (other in-

voluntary muscle). The' plain or unstriated

fibres are elongated cells with oval nuclei, and
inclosed by a delicate envelope ; they are singly

refracting. The cardiac fibres have no sheath.

The voluntary muscular fibres have a weU-
marked sheath or sarcolemma, under which are

situated numerous nuclei; the contents of the
sarcolemma (muscle plasma) have a semi-liquid

consistency during life. Euhne, and later Eberth,
observed a nematode worm (Myoryctes Weis-
manmi) crawling up the interior of a muscular
fibre (Zeitf. loiss. Zool. 12, 530) ; the contents of

the sarcolemma are not, however, homogeneous

;

this is denoted by the transverse striping, which
is probably an optical effect produced by the
presence of certain more solid structures which
are described as rods, membranes,, tubules, and
networks of fibres by different observers ; these
solid bodies are isotropous and are suspended in

an anistropous (doubly refracting) viscous fluid.

(For the various theories of the histological

structure of striated muscle during rest and on
contraction, v. Quain, Anat. 9th edit., London,
1882, p. 118 et seq. ; also O.Nasse, Zur Anai. u.

Physiol, d. qt{ergestreiftenMuskelsubstanz,Iieip-

zig, 1882 ; Schafer, Pr. 1891).

The sarcolemma is homogeneous and elastic

;

it is composed of an elastin-Uke substance
(Ewald, Zeit. Biol. 26, 1).

The muscle plasma, fluid during life, coagu-
lates after death, producing the stii^ening caUed
rigor mortis. As blood plasma separates into a
solid substance, fibrin, and a liquid residue,

serum, after it is shed, so the muscle plasma
separates into a clot composed of myosin and a
liquid residue muscle serum. Like the coagula-
tion of the blood this can be hindered by cold

;

and by squeezing the frozen muscles of the frog

Kiihne obtained a liquid muscle plasma, which
set into a clot which expressed serum subse-
quently when it contracted. This occurred most
readily at about 30°-40°C. This can also be
demonstrated in the muscles of warm-blooded
animals, but as rigor occurs there more rapidly,

great expedition in manipulation is required.

Bigor mortis is also accompanied by the forma-
tion of sarcolactic acid.

Admixture of muscle plasma with solutions

of neutral salts prevents the coagulation of the
latter. Dilution of such salted muscle plasma
brings about coagulation ; this occurs most
readily at 37°-40° C. Saline extracts of rigid

muscle differ from salted muscle plasma in

being acid, but resemble it very closely in the
way in which myosin can be made to separate

from it ; myosin in fact undergoes a recoagula-

tion. This is not a simple precipitation ; it is

first.a jellying through the liquid ; the clot sub-

sequently contracts, squeezing out a colourless

fluid or salted muscle serum. This does not
take place at 0°C. ; it occurs most readily at the

temperature of the body, and is hastened by the

addition of a ferment prepared from muscle in

the 4ame way as Schmidt's ferment is prepared

fiom blood. The ferment is not identical with

fibrin ferment, an it does not hasten the coagu-

lation of salted blood plasma ; nor does the

fibrin ferment hasten the coagulation of muscle
plasma. The recoagulation of myosin is also

accompanied by the formation of lactic acid.

The proteids of muscle plasma are^
1. Paramyosinogen, which is coagulated by

heat at 47°C.
2. Myosinogen, which is coagulated at 56°0.

It is on the presence of this proteid that the
power of fresh muscle juice to hasten the coagu-
lation of blood plasma depends.

3. MyoglobuUn, which differs chiefly from
serum globulin in its coagulation temperature
(63°C.).

4. Albumin, which is- apparently identical

with serum albumin o, coagulating at 73°C.
5. Myo-albumose ; this has the properties of

deutero-albumose, and is identical with, or
closely connected to, the myosin ferment.

The first two prot^ds in the above list go to

form the clot of myosin ; paramyosinogen (called

musculin by Hammarsten) is, however, not essen-
tial for coagulation ; the three last remain in th'e

muscle serum.
Paramyosinogen, myosinogen, and myoglo-

bulin are proteids of the globulin class. They
are all completely precipitated by saturation
with magnesium sulphate, or sodium chloride,

or by dialysing out the salts from their solu-

tions. They can be separated by fractional beat
coagulation, or by fractional saturation with
neutral salts.

When muscle turns acid, as it does during
rigor inortis, the pepsin which it contains is en-
abled to act, and at a suitable temperature
(3S°-40°C.) albumoses and peptones are formed
by a process of self-digestion. It is possible

that the passing off of rigor mortis, which is

apparently due to the reconversion of myosin
into myosinogen, may be the first stage in the

self-digestion of muscle. The usual theory with
regard to the cause of the disappearance of rigor

is that it is due to putrefaction setting in.

Cossar Ewart (Proc. B. Soc. 1887) has shown
that the disappearance of rigor and the appear-
ance of bacteria in the muscle are simultaneous,

C. Schipiloff's theory is that the lactic acid

which is formed from the glycogen in muscle
(Otto) produces rigor byprecipitating the myosin

;

and the disappearance of rigor is due to more
acid being formed, which redissolves the pre-

cipitate. B. Bohm has, however, shown that

lactic acid is not derived from glycogen, but
from a proteid source ; and Latham has been
able to deduce a formula which represents the

formation of the acid from a combination of

cyan-hydrins such as he supposes a proteid

to be.

For the properties of myosin v. Pkoteids.

For fuller details respecting muscle plasma
and the proteids of muscle consult Kiihne, Pro-
toplasms, Leipzig, 1864 ; E. Grubert, Maly'a
Jahrsber. 18, p. 307 ; J. Klemptner, ibid. p. 310;
B. Kiigler, iMd. p. 311 ; Demant, Zeit. physiol.

Chem. 3, 241 ; 4, 386 ; Halliburton, J. Physiol.

8, 133. Concerning the formation of acid dunng
coagulation, v. Kfihne, l.c. ; Nasse, I.e. ; Weyl a.

Seitler, Zeit. physiol. Ohem. 557 (W. a. S. sup-
pose that the acidity is partially due to the for-

mation of acid potassium phosphate, the phos.
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phoric anhydride being derived from the lecithin

and nuclein of the muscle); Berzelins (Lehr-

Imck, 9, 569) ; Da Bois Beymond (Qesammslte
Abhandl. zur allgem. Muskel imd NervenphysiJe,

Leipzig, 1877, 2, p. 3) ; Heidenhain {Mechanische
Leistung, p. 143) ; E. Bohm (P/. 23, 44) ; Hoppe-
Seyler (S. 666) ; Latham {Brit. Med. Jotimal,
vol. i. 1886, p. 630) ; 0. SchipilofE {Centralb.f. d.

med. Wissens. 1882, 291) ; Chittenden {Studies

from Lab. Physiol. Chem. Tale, 3, 116). Con-
cerning the digestion of myosin, see Kiilme and
Chittenden {Zeit. Biol. 25, 358).

Pigments of muscle.—Hemoglobin is present
in small quantities in nearly all muscles ; it is

contained in the muscle plasma, and it is espe-

cially abundant in the slowly-contracting red

muscles which occur in rodents, and occasionally

also in other animals. In the gastropods, Lim-
nsus and Faludina, the muscles contain hemo-
globin, but there is none in the blood (Lankester

;

V. also KaiiMOGLOBra).

Myohsematin is one of a group of colouring

matters called histohaematins, i.e. pigments oc-

curring in the tissues. These substances are

probably respiratory in function ; they have not

been definitely separated from the tissues, but

are probably proteid in nature and contain iron;

myohsamatinoanbe recognised most easily, after

soaking the muscle in glycerine, by the spectro-

scope ; myohiumatin is contained in the muscle
plasma. Myoheematin exhibits four absorption

bands : one just below n, two between n and b,

and one just below F. By soaking the muscle in

ether, as a result of osmotic phenomena, the

liquid separates out two layers, the lower of

which is watery, yellowish-red in colour, and
contains myohrematin which presents a slightly

different spectrum from that just described, viz.

one band between d and e and one between e
and b. In both oases the bands are very feeble

when the pigment is oxygenated, but become
well marked on the addition of reducing agents
(MaoMunn, PMl. Trans. 1, 1886, p. 267 ; /.

Physiol. 8, 51). Hoppe-Seyler believes myo-
hsematin is altered heemoglobin {Zeit. physiol.

Chem. 13). This, however, has been shown by
MacMunn to be untenable {ibid.).

Constituents of Muscle.— Muscle contains on
the average 75 p.o. of water ; this percentage is

higher in young animals and in cold-blooded
animals ; of the 25 p.c. of solids, 21 p.c. con-

sists of the proteids already described, and the
remaining 4 p.c. of extractives and salts {cf.

Hofmann, Lelwbttch deir Zoochemie, 104). The
extractives' are divided into (1) nitrogenous, viz.

:

creatine the most abundant {0"2 to 0"3 p.o. Voit,

Z. B. i, 77 ;' increased by starvation, Demant,
Zeit. physiol. Chem. B, 387) ; creatinine, xanth-
ine, hypoxanthine, and carnine; (2) non-nitro-
genous : viz. fats, glycogen (0. Bernard, C. B.
48, 673, Nasse, Pf. 2, 97, Briicke, Sitz. W. 63,
214, Abeles, Med. Jah/rbUcher, 1877, 551, Kulz,
Z. B. 22, 161) ; inosite (Soberer, Annal. d. Chem.
u. Pharm. 73, 322, Gauret a. Villiers, C. B. 86,
486); sareolactic acid and lactic acid. In addition
to the ferments already described (pepsin and
myosiu-ferment), muscle also contains an amylo-
lytic ferment (Nasse, l.c.]. Presh muscle yields
on ignition 1 to 1-5 p.c. of mineral matters, of
Which the mpst important constituents are potas-

sium and phosphoric acid {cf. Hofmann, l.i)., and
Bunge, Zeit. physiol. Chem. 9, 60).

Contraction of muscle.—The processes that
occur in resting muscle are twofold : one a change
of matter; this chemical tonus,asitmaybe called,

is lessened by curare poisoning, by which the
influence of the nervous system over the muscu-
lar is shut off : and the other set of changes is a
change of thepotential energy of chemical affinity

into actual energy evidenced by the production
of heat. On the contraction of a muscle, there
is a sudden acceleration of both these changes

;

viz. an increase in chemical decomposition, and
in the conversion of potential into actual energy
which is evidenced as heat, electrical inequality,

and mechanical motion. It is with the former
of these, the chemical changes, that we have
here specially to deal. They may be briefly

summarised as follows :

—

1. Change in reaction.—The muscle ordi-

narily alkaline becomes acid, as it does during
rigor mortis ; and the acid produced is lactic

acid. The acidity can be easily demonstrated by
litmus paper (Kiihne). It is the accumulation
of this and other waste products, including

alkaloidal substances (Mosso), in the muscle
which produces fatigue.—2. There is a relative

increase of water (Eanke, Tetanus, cap. 2, p. 63).

3. The extractives soluble in water decrease;

those soluble in alcohol increase (Helmholtz,

Aroh. f. Anat. u. Phys. 1845. 72 ; Eanke, l.c.

141 ; Heidenhain, Pf. 3, 574).—4. Glycogen di-

minishes and sugar increases in amount (Ranke,

Nasse, Pf, 2, 97).—5. Creatine diminishes and
creatinine increases in amount (Sarokiu, Vir-

chow's Archiv, 28 ; Voit, Z. B. 4, 77).—6. Ta-

tanised muscle is not able to oxidise pyro-

gaUio acid as resting muscle is (Griitzner,

Pf. 7, 255).—7. Nitrates are converted into

nitrites (Gschleidlen, ibid. 8, 506).—8. Gaseous
changes : The amount of oxygen used and
of carbonic acid given out increases ; the

amount of carbonic acid exhaled is never equal

in amount to that of the oxygen absorbed ; and
during tetanus, i.e. continuous contractions, the

quotient
COae^tialed

ijj(,j.gaggg_ rpj^e following
absorbed

numbers from Ludwig and Schmidt illustrate

the differences in the gases of the blood leaving

muscle during rest and activity

:

Venous blood. Oxygen less than 00a more than
arterial blood. arterial blood.

Muscle at rest 9 p.c.

„ during activity 12-26 „

6-71 p.o.

10-79 „

(For analyses of the gases of muscle v. Her-

mann, Stoffwechselder Muskeht ; Ludwig, Sezel-

kow u. A. Schmidt, Sits. W. 45 ; Sitzungsb. der

math.-phys. Glasse der k. s, Oesellsch. der Wis-

sensch. 20, 12 ; Arbeiten aus d. physiol. Anstalt

zu Leipzig, 1869. Full references of the litera-

ture on the effect of muscular exercise on respi-

ration are given by Gamgee, Physiol, Chem. p.

382).

No trustworthy resnlts exist which show that

the proteids of muscle undergo any change dur-

ing activity ; and the effect of muscular exercise

on the nitrogenous excreta is very small ; the

increase of urea being quite out of proportion to

the amount of work done. (For experiments on

dogs V. Voit, Vntersu^hungen iiber den Einflusi
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iw Kochiahu des Kaffee's vnd der Mtiskel-
lewegungen auf den Stoffwecksel, Miinohen,
1860. For experiments on man, v. Fick u. Wia-
licenns, Vierteljdhresschirift d. nat. Oesellsch. m
ZvHch, 10; Parkes, Pr. 15, 339; 16, 44;
B. Smith, Phil. Trans. 1862, 747; A. Flint,

Jcywm. ofAnat. and Physiol. 12, 91 ; F. W. Pavy,
Lancet, 1876 ; North, Jowm. of Physiol. 1, 171;
Pr. 39, 443).

Hermann's theory ofmuscular contraction.—
No oxygen is obtainable from muscle in vacuo.

Hermann considers that the formation of car-

bonic acid is not simply the result of oxidation)

but due to the splitting of a complex substance

inogen into carbonic acid, lactic acid, and a
gelatinous proteid myosin ; the same occurs, but
to a greater extent, in rigor mortis ; the process
of clotting especially going further. Each con-

traction is thus the partial death of the muscle.

This is supported by the fact that the electrical

conditions, like the chemical, are similar in dead
and contracted muscle. There is, however, no
evidence to prove that a clot of myosin is formed
at each contraction. Bernstein has more re-

cently formulated a theory in which he seeks to

show that changes in form, in composition, and
in electrical potential are all parts of the same
mechanism (Untersuch. a. d. physiol. Inst.

Halle, 1888). See also Burden Sanderson (Be-

ports Brit. Ass. 1889). W. D. H.
MTJSIABI) OILS. The seeds of black mus-

tard {Sinapis nigra) contain potassium myronate

,

which, in presence of water, is decomposed by
the ferment myrosin (also present in the seeds)

into KHSO„ glucose, and allyl thiooarbimide or

oil of mustard. Small quantities of crotonitrile

and free sulphur are formed in the hydrolysis

(Forster, L. V. 1888, 209). Black mustard seed

also contains a fixed oil which yields stearic and
erucio acids on saponification (Darby, A. G9, 1).

The allyl thiooarbimide amounts to about -5 p.c.

of the weight of the seeds. White mustard seed

{Sinapis alba) yields on pressure 36 p.c. of a

fixed oil containing glyceryl erucate. The seeds

also contain a glucoside, sinalbin OjoH^NjS.Pia
which is decomposed by myrosin into sinapin

sulphate CbHhNOjHjSO^, glucose, and an oil

C,H,NSO (Will, Z. [2] 7, 89 ; A. 199, 150). The
term 'mustard oil' has been applied not only

to the fixed and volatile oils from mustard seed,

but also to all compounds of the form RN:CS
where B denotes a hydrocarbon radicle. In this

dictionary these compounds are described as

thiocarbimides. Thus the essential oil of black

mustard is described as allyl thiooarbimide.

MYCOMELIC ACID 0,HjN^Oj|act. When
alloxan is gently warmed with aqueous NH, it

forms a yellow solution which deposits on cooling

a transparent jelly of ammonium mycomelate,

from the hot aqueous solution of which salt

HjSO, ppts. mycomelio acid (Liebig a. Wohler,

A. 26, 304). Mycomelic acid is also produced

by boiling azulinic acid with water (Bmmerling

a. Jacobsen, B. 4, 951) and by heating uric acid

with water at 180° (W5hler, A. 108, 118 ; BQasi-

wetz, A. 103, 211). Gelatinous pp., drying up

to a loose yellow powder. Eeddens litmus. Al-

most iusol. cold water, m. sol. hot water and

alkalis, insol. alcohol and ether.—AgO^HjNp,^.

HYCOsil V. TBEHAI.0SB and Sugars.

jSIYOCTONINE C^H^NjOaSaq. [144°]. Oc-

curs, together with lycaconitine, in Acointm
lycoctonum (Dragendorff a. Salomonovitch, O. 0,
1886, 861). V. sol. chloroform and benzene,

nearly insol. ether (difference from lycaconitine).

Poisonous ; -Ol g. killing a frog. Produces para-

lysis of the extremities of the motor nerves.

MYO-HaiMATIlN v. Muscle.
MYOSIN V. Pboteids and Musomi.
MYEIOIN O^HjjOj. [72°]. The portion of

bees'-wax insoluble in alcohol. It is myricyl pal-

mitate (Brodie, A. 71, 144). Light feathery
crystals (from ether) ; readily saponified by al-

coholic potash. According to Nafzger (A. 224,

251) myricin also contains an ether of oleic acid.

MYBIOYL ALCOHOL G,,B.,fi i.e.

02pH5„.CHjOH. [85-5°]. Obtained by saponi-
fying carnaiiba wax, in which it occurs both free

and combined (Maskelyne, C. J. 22, 87; Von
Pieverling, A. 183, 344 ; Sturoke, A. 223, 294).

According to Brodie {A. 71, 147) myricyl alcohol

is obtained by saponifying the myricin of bees'-

wax, but Sohwalb (A. 235, 106) considers that

the myricyl alcohol so obtained has the homolo-
gous formula OsiH^O.

Properties. — Small white needles (from
ether) ; almost insol. cold alcohol, ether, and
benzene, but readily soluble in these liquids when
hot. On heating with soda-lime at 200° it forms
melissic acid CjjHsj.COjH [90°].

DI-MYEICYL-AmiNE 0,„H,i.N i.e.

NH(Cs„H(i,)j. [78°]. Formed by passing NH,
for 24 hours over myricyl iodide at 120° (Von
Pieverling, A. 183, 351). Crystalline; nearly

insol. boiling alcohol and ether, v. sol. boiling

benzene.
MYBIGYL CHLORIDE C3„H„C1. [64-5'?].

Formed from myricyl alcohol and POI5 (Von
Pieverling, A. 183, 348). Waxy mass (from
ether) ; sol. alcohol, benzene, and ligroin.

MYEICYL CYANIDE CjoHs.CN. [75°].

Amorphous (Von Pieverling, A. 183, 357).

MYEICYL IODIDE C3„Hj,I. [70°]. Formed
by adding phosphorus and sodine in successive

small portions to myricyl alcohol heated to 120°

(Von PieverUng, A. 183, 347). Plates (from

ligroin) ; v. sol. hot alcohol and ether. When
heated with finely-divided potassium it yields

C„,H,22 [102°] (Hell a. Hagele, B. 22, 502).

MYEICYL MEECAPTAN 03„Hj,SH. [94-5°].

An amorphous yellow powder, formed by the

action of alcoholic KSH on myricyl chloride

(Von Pieverling, A. 183, 349). SI. sol. boiling

ether, ligroin, and alcohol.

MYEISTIC ACID CnH^sOj i.e. O^Hjj.COjH.
Mol. w. 228. [54°]. (250-5° i.V. at 100 mm.)
KraflEt, B. 12, 1668 ; 15, 1724 ; 16, 1719). S.G.
5* -8622. H.F. 107,000 (Von Eeohenberg). H.O.

2,061,712 (Louguinine, A. Ch. [6] 11, 222). Oc-
curs as glyceryl ether (myristin) in nutmeg-
butter (from Myristicamosckata) (Playfair,P.i2.

[B] 18, 202 ; A. 37, 153 ; Fluekiger, N. Bep.

Pharm. 24, 213), in Otoba-wax or otobite (from

Myristica otoba) (Uriooechea, A. 91, 369), in

dika-bread (prepared from the fruit of Mangi-
fera Qabonensis) (Oudemans, J. pr. 81, 366)
amounting to more than one-half of the fatty

acids contained therein, in the oil of Cyperus
esculentus (Hell a. Twerdomedoff, B. 22, 1742),
in small quantity in cocoa nut-oil (Gorgey, A.
66, 314), in common butter (Heintz, P. 87, 267 ;

90, 137 ; 92, 429, 588 ; /, pr. 66, 1), in oroton-oil
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iSclilippe, A. 105, 1), and in Bicuhyba-wax
from Myristica Bicuhyba). It occurs in com-
bination \7ith eethal in spermaceti (Heintz, A.
92, 291). It also occurs in tbe< seeds of Nigella
satiia (Greenish, Ph. [3] 11, 909, 1013) and in

lyco]ioaium spores (from LycopodAwm clavatum)
(tianger, Ar. Ph. [3] 27, 241, 289). Myristio
acid is formed by fusing stearoUo acid with
pota^ih (Marasse, B. 2, 361). *

Prepa/ration.—^By saponifying nutmeg-butter
or myristin and distilling the acid obtained under
reduced pressure.

Properiies.—Shining laminae (from alcohol) j

insol. water, y. sol. hot alcohol and ether. A
mixture of 30 pts. myristio acid and 70 pts.

lauric acid melts at 85°. Nitric acid (S.G-. I'S)

readily oxidises it, forming various products
(Uverdlinger, B. 19, 1893). The dry distillation

of the calcium salt yields myristone. Distilla-

tion with MeOH m vacuo yields tridecane (Mai,

B. 22, 2133).

Salts .—KA' : crystalline soap ; v. sol.water
and alcohol, insol. ether (Playfair).—NaA'.

—

BaA', : minutelaminiB ; v. si. sol.waterand alcohol.

—MgA'jSaq : minute needles (Heintz).— CuA'j:
minute bluish-green needles.—PbA'^: amorphous
mass.—(PbA'2)4Pb(OAo)2 : insoluble powder.

—

AgA' : amorphous powder.
Ethyl etherMA.'. [ll°](Lutz,B.19,1433).

(295°). S.G. (liquid) -864 (Playfair). Foi:med
from the acid, alcohol, and HCl. Crystals ; al.

sol. alcohol and ether, m. sol. ligroin.

Glyceryl ether C^HgjOa or OjHsA'j.
Myristm. Trvmyristin. [55°] and [49°]. H.O.
6,601,895 (Louguinine). Occurs in the cases

mentioned above, and also in large quantity in

the fat of the oil-nut (Myristica surinameDisis)

(Eeimer a. Will, B. 18, 2011), and to the extent

of 1'5 or 2 p. u. in cochineal (Liebermann, B. 18,

1975). It is best obtained by extractingpowdered
nutmeg with ether (Masino, G. 10, 72). Brilliant

leaflets ; v. sol. warm alcohol, ether, benzene, and
CHCI3, nearly insol. cold alcohol. It forms two
varieties, melting at 55° and at 49°, which are
interchangeable by heating 1° above the melting-

point for half-a-minute (E. a. W. ; L.).

Phenyl ether A'O^TJ.^: [36°]; (230° at 15
mm.).

p-Tolyl ether A'C,H,: [39°]; (240° at 15
mm.) (KrafEt a. Biirger, B. 17, 1379).

Chloride C,3Hj,.C0Cl. [-1°]. (168° at 15
mm.). Colourless liquid (KrafEt a. Biirger).

Amide OisHjj.CGNELj. [102°]. Formed by
heating the glyceryl ether with alcoholic NHj at

100° (Masino, A. 202, 173) or the ethyl ether

with aqueous NH, at 250°. Formed also by
heating the ammonium salt at 230° in a sealed

tube (Eeimer a. Will, B. 18, 2016), and by the

action of NH^ on the chloride (KraSt a. StaufEer,

B. 15, 1730). Plates (from alcohol); v. sol.

benzene, alcohol, and chloroform, si. sol. ether,

insol. water. Bromine and NaOHAq forms
C,sH„.NH.CO.NH.CO.C„H„ [103°].

Anilide C„H2,.C0NHPh. [84°]. Prepared
by boiling the acid with aniline for some days
(Masino, G. 10, 75). Silky needles ; sol. ether,

benzene, and chloroform.
Nitrile C,sH„.CN. [19°]. (226-5° at 100

ram.). S.G. Y -8281 ; «j» -7724. Formed from
the amide by distilling with P„0. (Krafft a.
Sta^aer, B. 15, 1730).

Myristic-benaoie-anhydride
C,sHj,.C0.0.C0.08H5. [38°]. Formed from BzOl
and potassium myristate (Chiozza a. Malerba,il.

91, 102). Silky laminee ; m. sol. ether.

Bromo-myristic aoid 0„Hj,Br02. [31°].

Formed from myristio acid, amorphous P and
Br (Hell a. TwerdomedofE, B. 22, 1745). Needles,
insol. water, sol. alcohol and ether.

Tetra-bromo-myriBtic acid C„H2,Br40,.
Formed from myristolic acid and Br (Masino).

Amido-myriatic aoid C,4H„(NHj)0j. [263°].

Formed from bromo-myristic acid and alcoholic

NH3 (H. a. T.). Needles, insol. alcohol.

Fhenyl-amldo-myristic acid

C„H2,(NHPh)0j. [143^. Formed from bromo-
myristio acid and aniline (H. a. I.). White
mass, insol. water, si. sol. benzene, v. sol. alco-

hol. Gives a dark-green pp., with cuprio acetate

In hot alcoholic solution.

Oxy-myrifltic acid 0„Hj,(OH)Oj. [51-5°].

Formed by boiling bromo-myristic acid with
excess of aqueous NaOH (H. a. T.). Crystal-

line ; insol. hot water, v. sol. alcohol and benz-

ene.—BaA'2 : flocoulent pp., si. sol. cold water,

V. si. sol. hot water.—AgA' : white pp.
MYKISTIC ALB£HYS£ C.sH^jCHO. [53°].

(169° at 22 mm.). CrystaUine solid. Prepared

by dry distillation of a mixture of calcium

myristate and formate (Krafft, B. 13, 1416).

Isomeride :

—

Tbtbadeooio aidehide.
HYKISTICIN C^Hi^O,. [30°]. (c. 145° at

10 mm.). S.G. 2= 1-1501. Occurs in oil of

mace (Semmler, B. 23, 1803). Yields benzene

when distilled with zinc-dust. Bromine forma

0„H„BrA [105°].

MYfilSTICOL C,„H,jO. (212°-218°). The
chief constituent of the volatile oil of nutmeg
(Gladstone, G. J. 25, 11 ; Wright, C. J. 26, 549, .

686). Besinified by heat. P2S5 converts it into

cymene. PCI5 yields a chloride, 0,„H,5C1 [100°],

slowly split up on boiling into HCl and cymeno.

MYEISTIN V. Glyceryl ether of Mttristio

ACID.

MYEISTOLIC ACID Ci.Hj^Oj. [12°]. Formed
by passing chlorine into myristio acid heated

to 100°, and decomposing the product with

alcoholic potash (Masino, A. 202, 175). Oil.

Not solidified by nitrous fumes. Gives Petten-

kofer's reaction with sugar and HjSOi.

MYEISTONE O^sHmCO. [76°]. S.G.
-f

= •801; '-Si =-792.- Silvery plates. Formed by

distilling calcium or barium myristate with

lime (Overbeok, P. 86, 691 ; A. 84, 290 ; Krafft,

B. 15, 1713). Does not combine with NaHSO,.
Oxim CjjHjj.CiNOH. [51°]. Amorphous;

si. sol. alkalis (Spiegler, B. 17, 1575 ; if. 5, 242).

MYBISTOKITRILE v. Nitrile of MvRisiw
ACID.

MYSONIC ACID 0,„H„NSjO,|, (from ixipov,

a fragrant ointment). Occurs as potassium salt

in the seeds of black mustard (Bassy, J. Ph. 16,

39 ; Ludwig a. Lange, Z. 1860, 430, 577 ; Will

a. Korner, A. 125, 257), in horse-radish (Winok-

ler, J. 1849, 436), in rape seed {Brassica rapa),

and in turnip seed (Brassica napus) (Ritthausen,

J.pr. [2] 24, 273). This salt may be obtained

by boiling mustard seeds (1 pt.) with alcohol

(6 pts.), macerating the residue with cold water,

and evaporating the aqueous extract after addi-

tion of a little BaCO,. The free aoid nay he
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obtained by adding tartaric acid to a solution of
the potassium salt, evaporating, and extracting
with alcohol. Syrup, readily deoomposed by
beat. Its aqueous solution gives off H^S on
boiling.^ An aqueous solution of myrosin splits
it up into

_
glucose, allyl thiocarbimide, and

H2SO4. Boiling baryta-water forms a pp. of
BaSOj, with evolution of allyl thiocarbiinide.
Caustio potash solution acts vigorously, yielding
aUyl cyanide, NH,, glucose, and allyl thiocarb-
imide. Cone. HOI sets free HjSOj; boiling
dilute HjSO, yields H,S, glucose, H.^SO„ and
NH3. Zinc and HOlAq give off H^S.

Salt B.—KA.'. Groups of silky needles (from
alcohol) or glassy prisms (from water) ; v. e. sol.

water, nearly insol. alcohol, insol. ether. Tastes
bitter. Its solution is hydrolysed by myrosin :

KO,^„NS,0,o= OsH,A + C,H,NOS + KHSO^.
The hydrolysis is not brought about by emul-
sion, yeast, or saliva. Water at 115° yields
allyl cyanide, EjS, and sulphur. Silver nitrate
solution gives a pp. O^HjNSAgjSO^.—BaA.', (at

100°) : plates, v. sol. -water.

IITKOSIN. A proteid ferment contained in
the seeds of black and white mustard, and of

many other cruciferous plants. It may be ob-
tained by exhausting white mustard with cold

water, evaporating below 40° to a syrup, and
ppg. by alcohol (Bussy, J. Ph. 26, 44 ; Winckler,
Jahrb. pr. Pharm. 3, 93). Its aqueous solution

is coagulated by heat and by alcohol, when it

loses its hydrolytic power, but it recovers this

after a day's immersion in water. It does not
hydrolyse amygdalin.

MYEOXOCABPIN C^,fi^. [115°]. De-
posited in ciystalB from an alcoholic solution of

white balsam of Pern (Stenhouse, A. 77, 306).

Trimetric crystals; <i:6:c=l: 936:'755. Insol.

water, v. sol. hot alcohol and ether. Does not
dissolve in acids or alkalis.

MYBBH. A gum-resin which exudes from
BaUamodend/ron m/yrrha, a shrub growing in

Arabia and Abyssinia. The resin yields proto-

catechuio acid and pyrocateohin on potash-
fusion (Hlasiwetz a. Barth, J. 1866, 630). Be-
sides resin and gum (Buckner, N. Bep. Pharm,
16, 76), myrrh contains a small quantity of an
essential oil, boiling about 266°, S.G. 555 1"0189,

Mi 1-5196 at 7-5°
; fi„ 1-5278

; /% 1-5472 (Glad-
stone, O. J. 17, 11). The oU quickly resmifies
when exposed to atmospheric oxidation. It

contains C^jHsjO (268°) (Fluokiger, B. 9, 471).
According to Kohler {Ar. Ph. 228, 291) myrrh
contains a gum OjH,„05, a resin Ois!i,fi,{OB)„
two dibasic acids C,3H,„0g and CjoKgjO,, and
7 p.c. of an essential oil 0,,H„0.

UTBTLE OIL. A volatile oil obtained from •

the berries and leaves of the myrtle {Myrtus com-
nmnis) (Biegal, Pharm. Centr. 1850, 319). It

contains a terpene 0,„H„ (160°-170°), S.G. !»?

•891, fii. 1-462 at 18°, fin 1-468, /i^ 1-488 (Glad-

stone, J. 1863, 548). Jahns {Ar. Ph. [3] 27,

174) found in Spanish oil of myrtle pinene

0,„H„ (159°) [o]d = 36-8, and cineol (170°).

MYTILOTOXINE OjH.sNOj. Occurs In

mussels {MyUhis eduUs) and in putrid flesh

(Brieger, Die Ptomaine ; Gautier, Bl. [2] 48, 13).

Its hydrochloride crystallises in tetrahedra, and
is very poisonous, but gradually decomposes,
losing its poisonous properties.— B'HAnCli.
[182<^. Minute cubes.

N
ITANDIinirE CijHijNOi. Occurs in the root-

bark of Nandina domesUca of Japan (Eijkman,
B. T. C. 3, 197). White amorphous powder,
insol. water, v. sol. alcohol, ether, benzene, and
chloroform. Poisonous. Gives the alkaloidal re-

actions. lELjSOj forms a reddish-violet colour,

changed by a drop of HNO3 to an intense blue.

Nitric acid gives a green colour changing to
brown.—B'jHjPtOl,: turned blue by H2SO4.

NAPHTHA V. Petbolbum.
(m-HAPHTH-ACEIDINE Ci,,H„N i.e.

/OH.
OijH^

I
^0,„H,. [216°]. Formed by the action

of methylal, and HCl upon (3)-naphthyl-amine

(Eeed, J.pr. [2] 34, 160; 35, 317). Long, straw-

jbUow, needles, v. sol. alcohol, v. si. sol. ether.

The alcoholic solution fluoresces dark-blue.

Nitrate B'HNOs : small needles.

Pierate B'0,H,(N02)3OH : amorphous.
Derivative v. Phenyl-naphthaceidine.
HAPHTHAIDEHYDE v. Naphthoio alde-

hyde.
NAPHTHALENE C,„H8. Naphthalin. Mol.

w. 128. [80-2°] (Eeissert, B. 23, 2243) ;
[80°]

Oiandolt, Z. P. 0. 4, 349) ;
[79-5°] (VohJ) ; [79°]

ftiossen a. Zander, A. 225, 111) ;
[80-06°] (MiUs,

P. M. [6] 14, 27). (218°) at 760 mm. (Vohl, J.

Yoi.. m.

pr. 102, 29 ; Crafts, Bl. [2] 39, 282) ; (217"»)

at 740 mm. S.G. 1^ 1-152 (V.) ; 4 1-145

(Schroder, B. 12, 1613). S.G. (liquid) 12 -978

(Kopp, A. 95,- 329) ; 'g^ -982 (L. a. Z.). H.O.v.
l,232,400.H.O.p. 1,233,600 (Stohmann) ; 1,245,000

(Berthelot a. Vieille, Bl. [2] 47, 863) ; 1242000
(Berthelot, A. Ch. [6] 13, 302, 326). H.F.
— 17,600 (Stohmann, Kleber, a. Langbein, -J. pr.

[2] 40, 90) ; -29,000 (Berthelot a. Vieille, A. Oh.

[6] 10, 442) ; -42,000 (von Bechenberg). S.V.

149-2 (L. a. Z.) ; 148 (Lessen, A. 254, 53)

;

145-46 (Eamsay) ; S.V.S. 130-61 (Sohiff). E„
74-12 in a 6-66 p.c. alcoholic solution (Kanonni-

koff) ; 71-78 (Nasini a. Bernheimer, G. 14, 153

;

15, 93). S. (toluene) 32 at 16-5° ; S. (alcohol)

5-29 at 15° (Biechi, B. 12, 1978). Its absorp-

tion in the ultra-violet spectrum has been studied

by Hartley (0. J. 39, 161).

Occurrence.—In petroleum from Eangoon
(Warren a. Storer, Mem. Amer. Acad. 9, 208).

In coal-tar, from which it may be obtained by
shaking the fraction 180°-220° with aqueous
NaOH and then with dilute HjSO,, and distilling

the residue alone or with steam (Garden, Thorn-
Sim's Annals, 15, 74 ; Faraday, Tr. 1826 ; Kidd,
B. J. 3, 186 ; Eeiohenbach, 8. 61, 176 ; 68, 233).

Formation.—1. A product of the passage
through a red-hot tube of the vapour of the fpl-

GO
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lowing substances:—petroleum, alcohol (Eeich-

enbach, B. J. 12, 307), ether, acetic acid, essential

oils, toluene (Ferko, B. 20, 660), xylene, *-cumene,

a mixture of ethylene with benzene, with etyrene,

with anthracene or with chryseue (Berthelot, Bl.

[2] 6, 272, 279), ethylene alone, acetylene, a mix-
ture of benzene and acetylene (Berthelot, Bl. [2]

7, 218, 278, 306), oil of turpentine (Schulz, B. 9,

6i8), wood-tar (Letney a. Atherberg, B. 11, 1210,

1222).—2. By passing over red-hot quicklime the

vapour of the bromide of phenyl-butylene derived

from benzyl bromide, allyl iodide and sodium
(Aronheim, B. 6, 67 ; A. 171, 233).—3. By pass-

ing the vapour of isobutyl-benzene over heated
lead oxide. (Wreden a. Znatovitoh, B. 9, 1606).

—

4. By distilling colophony and gum-benzoin with

zinc-dust (Ciamioian, B. 11, 269).—5. By heating
dimethyl-aniline (1 pt.) with bromine (1 pt.) at

115° (Brunner a. Brandenburg, B. 11, 697).—
6. By oxidising pyrenio acid and distilling the

resulting naphthalene tetra-oarboxylic acid with
= slaked lime (Bamberger a. Philip, B. 19,1999).—
7. By hydrolysis of its sulphonio acids : this

takes place when superheated steam is passed
through a solution of naphthalene (;8)-sulphonio

acid in dilute H^SO, at 135° (Armstrong a. Miller,

C. J. 45, 148).

Synthesis.—By dry distillation of the silver

salt of tetra-hydro-naphthalene di-carboxylio

yCH,.CH(C02H)
acid OoH.^

|

which acid is formed
\CH,.CH(CO.H)

CH Br
by the action of o-xylylene bromide CsHj^pj-rr^'j,

on di - sodio - ethane tetra - carboxylio - ether

C2Na2(C02Et)2, and boiling the product with alco-

holic KOH. Naphthalene is also formed by pass-
ing the tetra-hydro-naphthalene di-carboxylio

acid through a red-hot tube (Baeyer a. Parkin,

B. 17, 448) {v. Naphthol and Naphthalene
DEBivATivEs, Constitution of).

Purification.—Commercial naphthalene may
be purified by sublimation. It may also be
purified by repeatedly heating with a little

HjSOj (best with MnOj) at 180° and distilling

with steam (Stenhouse a. Groves, B. 9, 683).

Properties.—Monoclinio tables, insol. cold,

almost insol. hot, water, v. sol. alcohol, ether,

fatty and essential oils, and HOAo. Volatile

with steam ; 1 pt. distilling over with about 570
pts. of water (Naumann, B. 4, 646 ; 10, 2014,
2100; 11,33). Burns with smoky flame. Boil-

ing naphthalene dissolves S, P, and the sul-

phides of As, Sb, and Sn ; it also dissolves indigo,

iodine, HgClj, Hglj, and ASjOj.

Beactions.—1. Chlorine forms derivatives by
substitution and by addition (Laurent, A. Ch.
49, 218 ; 52, 275 ; 69, 214).—2. Bromine forms
derivatives by substitution. — 3. Nitric acid
forma nitro- and di-nitro-naphthalene.—4. The
vapour of aqua regia in the cold forms C,|,HgCl,

and OioHjClj (Bunge, B. 4, 289).—5. Phosgene
has no action (Berthelot, Bl. [2] 13, 301).— 6.

The vapour passed through a red-hot tube yields
carbon, methane (Kletzinsky, J. 1865, 561), and
dinaphthyl (Ferko, B. 20, 662). When passed
through a red-hot tube together with hydrogen
it is mainly unaltered, but yields some acetylene
ind benzene (Berthelot, Bl. [2] 6, 281). When
passed together with acetylene through a red-
hot tube it yields much anthracene. At a white

heat it reacts with benzene forming anthlsuene
(Berthelot). When passed through a red-hot
tube containing charcoal it yields some di-

naphthyl. When passed with ethylene through
a red-hot tube it yields acenaphthene, phen-
anthrene, and dinaphthyl (Ferko, B. 20, 6C2).

—

7. Saturated HIAq at 280° yields the dihydride
0,„H,|„ and finally ethyl and di-ethyl-benzene

and decane (Berthelot, J. 1867, 709). When
heated with cone. HlAq and red phosphorus
the products are naphthalene hexahydride, and
oily C,„H„ (173°-180°) and C,„Hjo (153°-158°)

(Wreden, A. 187, 164).—8. Boiling aqueous
KMnOj oxidises it to phthalio acid. Aqueous
EjCrjO, and H^SOj yield phthalic acid and di-

naphthyl (Lossen, A. 144, 71). Dilute HNO, at

130° also yields phthalic acid (BeHstein a. Eur-
batow, A. 202, 215). A mixture of OrOj and
HOAo oxidises it to naphthoquinone. Oxidation
with MnOj and H^SOj yields dinaphthyl and a
resinous acid OjjHuOj, which forms the amor-
phous salts Pb8A"'j, PbHA'", and AgjHA'"
(Lessen).—9. KCIO, and H^SO, form phthalio

acid, di-chloro-naphthalenes, and syrupy chloro-

oxy-naphthalic acid C,„H,C105 (Hermann, A.

151, 79).—10. CrO^Clj yields di-chloro-naphtho-

qninone.—11. Aqueous hypochlorous acid forms
C,„H8(H0C1)2 crystallising in prisms, si. sol.

water, converted by alcoholic potash into

C||,Hj(OH), which crystallises in prisms, almost

insol. water, v. sol. alcohol, and forms an in-

soluble lead compound Pb^CuHsOj (dried at 100°)

and a sulphonio acid which yields a crystalline

calcium salt CaO|,H,jS20,„ (Neuhoff, A. 136,

342).— 12. When heated with excess of AlCl, it

forms benzene and hydrides of naphthalene.

At 160° iso-dinaphthyl is formed (Friedel a.

Crafts, Bl. [2] 39, 195 ; 0. B. 100, 692).- 13.

Methyl chloride in presence of AlCl, forms G,sB.„

[181°] crystallising in plates, v. sol. hot ether,

si. sol. cold alcohol (Bischoff, B. 23, 1905 ; cf.

Liebermann, A. 163, 122 ; Fiirth, B. 16, 2171).

—14. Iodine at 250° appears to form a compound

CjoHjsI (Bleunard a. Vrau, 0. B. 94, 534).—15.

On passing a mixture of cyanogen and naph-

thalene vapour through a red-hot tube there is

formed the nitrile of (a)-naphthoio acid.—16.

Heating with chloride of sulphur yields di-chloro-

naphthalene (Laurent, A. 76, 298).—17. Niirk

peroxide forms nitro- and di-nitro-naphthalenfl

and, at 100°, the compounds CinHjO, [225°] and

C,„H,0, [131°] (Leeds, Am. Ch. 2, 283).-18.

When heated with potassium it forms a black

powder C,„H„K2, which is decomposed by water,

yielding KOH and C,„H,„ (Berthelot, Bl. [2] 7,

110).—19. Naphthalene (2 pts.) fused with anti-

momous chloride (3 pts.) yields on cooling deli-

quescent crystals of (Ci^J^SSbCls .(W. Smith,

C. J. 41, 411).—20. Naphthalene taken inter-

nally appears in the urine as (3)-naphthol and

(;8)-naphthoquinone (Edlefsen, C. 0. 1888, 1007).

Combinations withnitro-compounds,
-C,„H,C„H,(NOj)2[l:3]. [53°]. Prisms (Hepp,

A. 215, 379).-C,„HAH,(NOJj[l:4]. [119°].

White needles, v. si. sol. alcohol, separated into

its components by distillation with steam.

—

C,„H3C«H3Cl(NOj), [1:2:4]. [78°]. Long white

needles (from alcohol), decomposed by heating

with potash or aniline, naphthalene being set

free (Willgerodt, B. 11, 603).—C,„Hs0sH3(N0j),.
[152°]. White needles, deposited from a mixture
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of the alcoholic solutions of naphthalene and
tri-nitro-benzene (Hepp, A. 215, 377). —
0,„HAHsCl(NO.J,. [96^. Plat canary-yellow
needles (Liebermann a. Palm, B. 8, 378).

—

C,„H,CsH,Me(NOj)j. [61°]. Formed by mixing
naphthalene and di-nitro-toluene dissolved in
benzene (Hepp).— 0,„H»C„HjMe(N02)3. [98°].

Formed from (a)-tri-nitro-toluene and naphthal-
ene in alcoholic solution (Hepp). Needles.

—

0,oHj,0^^e(NOj)5. [100°]. Formed from (;8)-

tri-nitro-toluene and naphthalene. Yello-wish

needles (from alcohol).— C,„H,0sH2Me(N0,),.
[89°]. Formed from (7)-tri-nitro-toluene (H.).—
C,„H,C„H.,(NOJsNHj. [169°]. Orange prisms.
C,„HjC,H3(N0,),0H. Yellow needles (Gruner,
Z. 1868, 213). - C,„H,C.H,(NOJ,OH. [78'].

Formed from (j3)-tri-nitro-phenol and naph-
thalene (Henriques, A. 215, 332). V. e. sol.

alcohol.—C,„HsCsHi(NO.JsOH. [100°]. Formed
from naphthalene and (Y)-tri-nitro-phenol (Hen-
riques). Grolden needles (from alcohol), si. sol.

alcohol.—C,„HBC^Me(N02)30H. [106°]. From
naphthalene and tri-nitro-o-cresol (Nolting a.

Collin, B. 17, 271). Yellowish needles (from
acetone).—0,„H„C|iHMe(NOj)sOH. [127°]. From
naphthalene and tri-nitro-m-cresol (NSlting a.

Salis, B. 15, 1862).—0,„H8C.H,(NOj2S. [50°].

Yellow needles (from benzene). Formed from
naphthalene and di-nitro-thiophene (Bosenberg,
B. 17, 1778).

Picric acid compound
C,„H,C.Hy(N0.j30H. [149°]. Golden-yellow
monoclinic needles, sol. alcohol, ether, and
benzene. Slowly separated into its components
by boiling water.

Naphthalene dichloride CigHgOlj. Formed
by passing chlorine over naphthalene. EClO,
and HCl may also be used (E. Fischer, B. 11,

736, 1411). Oil, miscible with ether, m. sol.

alcohol. Begins slowly to decompose at 40°-

50° into HCl and chloro-naphthalene. Alcoholic

potash also converts it into chloro-naphthalene.

Sodium or sodium-amalgam at 150° converts it

into naphthalene.
Naphthalene tetrachloride CigHgClf. Mol.

w. 270. [182°]. Boo 105-35 in a 2-39 p.o.

chloroform solution (KanonnikofC). Formed by
passing a rapid current of chlorine over naph-
thalene until the product, after having become
liquid, thickens again, when it is washed with

ether and crystaUised from benzene. Formed
also by treating naphthalene with a saturated

solution of chlorine in CHClj (Grimaux, B. 5,

222; Schwarzer, J5. 10, 379), by chlorinating

naphthalene in direct sunlight (Leeds a. Ever-

hart, A. 0. 3. 2, 205), and by the action of

EGIO, and HCl on naphthalene (Fischer, B. 11,

735). Large monoclinic prisms, insol. water, si.

sol. alcohol, m. sol. ether, v. sol. benzene and
petroleum. Sublimes at 225°-230°. Decomposed
on distillation into HCl and (o)- and ()3)-di-

chloro-naphthalene3(ErafEta.Becker,£.9,1088).

AlcohoUo potash forms (o)- and some (i)-di-

ohloro-naphthalene reconverted into naphthal-

ene on digesting with iron (Zinin, B. i, 288).

Boiling dilute AgNO, slowly converts it into

0,„Hj(C10)j [196°]. When boiled with water it

yields 0,oH8Cl2(OH)j, which crystallises in

prisms (from ether) [156°], S. 3-3 at 100°, and is

decomposed on distillation with HOI into water,

HCl, and chloro-naphthol. Zn and E^SO^ re-

duce it to (o)-naphthol. It gives rise to

C,„H.Cl2(0Ac), [131°] and C,oHeCla(OBz)j [150°].

The existence of an isomeric naphthalene

tetra-chloride [118°] has been denied by Atter-

berg (B. 11, 1223 ; cf. Fischer, B. 11, 735).

Naphthalene tri-chloro-bromide C„HsCl,Br.
Formed from the tetrachloride and bromine;
after 48 hours the product is washed with warm
alcohol and crystaUised from ether. Prisms.

Naphthalene dihydride C,„H„, [15*5°].

(212°). V.D. 4-7 (oalo. 4-66). Occurs in heavy
coal-tar oil (Berthelot, Bl. [2] 9, 288). Formed
by heating naphthalene with cone. HIAq for a
short time at 280° (Berthelot), and by reducing
naphthalene dissolved in isoamyl alcohol with
sodium (Bamberger a. Lodter, B. 20, 3073).

Naphthalene dihydride is formed by distilling

the bromide of naphthalene-tetra-hydride, or by
heating it with alcoholic KOH (Graebe a. Guye,
B. 16, 3032). It is likewise obtained by the

action of sodium on an alcoholic solution of the
nitrile of naphthoic acid (Bamberger a. Lodter,

B. 20, 1704) and, as a by-product, when (p)-

naphthylamine dissolved in isoamyl alcohol is

reduced with sodium (Bamberger a. Miiller, B.
21, 859).

Properties.—Tables. Does not combine with
picric acid. By treatment with bromine dis-

solved in chloroform it is converted into the
dibromide C,JB.,„Bi^, which crystallises in thick
colourless prisms, v. sol. alcohol and ether, and
gives off E^r on heating (B. a. L.).

Naphthalene dihydride 0,oH„. (200°).

Formed by distilling the dihydride of naphthoic
acid with soda-lime (von Pechmann, J3. 16, 517).

Liquid.

Naphthalene tetrahydride C,gH,2 i-e.

OA<cl':c^' (205°) at 716 mm. S.G. la

'978. Formed by heating naphthalene with
HIAq at 280° (Berthelot), with PH^I at 180°

(Baeyer, A. 155, 276), or by adding sodium to

its solution in isoamyl alcohol (Bamberger a.

Kitsohelt, B. 23, 1561). Formed also by sus-

pending the tetrahydride of (a)-naphthyl-hy-

drazine (1 pt.) in boiling water and allowing a
solution of ouprio sulphate (2 pts.) to drop in

slowly; nitrogen is evolved, and the naphthalene
tetrahydride may be separated from ppd. cuprous
oxide by steam-distillation (Bamberger a. Bordt,

B. 22, 631). Prepared by heating naphthalene
(10 pts.) with HI (9 pts.) and amorphous phos-
phorus (3 pts.) for 8 hours at 220°-225° ; the
yield is good (8 pts.) (Graebe a. Guye, B. 16,

3028 ; cf. Graebe, B. 5, 678).

Properties.—Oil, slowly turning brown in air.

Smells like naphthalene. Its solution in chloro-

form absorbs bromine, giving off HBr. It imme-
diately decolourises an acid solution of KMnO^,
and is oxidised to C,H,(COjH).0Hj.CH,.COjH
(Bamberger) . The compound obtained by Baeyer
and by Graebe yielded phthalic acid on oxida-

tion by KMn04. and may perhaps not be identical

with Bamberger's tetrahydride. When passed
through a red-hot tube it is resolved into naph-
thalene and hydrogen.

Naphthalene hexahydride 0„H,4t Sexa-
hydronaphthaUne. (200°) (Gi a. G.) ; (205° at
764 mm.) (A.). S.G. § -9419. C.E. (0°-26-3°)

000817 (LoBsen a. Zander, A. 225, 112). H^
71-15 (Nasini a. Bernheimer, Q. 15, 93). S.Y,

aa2
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171-2 (Lossen, A. 254, 53). Formed by heating
naphthalene with cone. HIAq and phosphorus
(Wreden a. Znatovitoh, B. 9, 278, 1606; A. 187,

164). Prepared by heating naphthalene (67 pts.)

with HI (100 pts.) and amorphous phosphorus
(30 pts.) for 10 hours at 240°-250° (Graebe a.

Guye, B. 16, 3031) ; or by heating naphthalene

(10 g.), amorphous phosphorus (3 g.), and HIAq
(9g., boUing at 127°) at 235° for 7J. hours
(Agrestini, O. 12, 495). Liquid, which absorbs
oxygen from the air. Does not combine with
picric acid. Beacts with bromine, giving off

HBr, and forming a product which is converted
by alcoholic potash into C„HjBr (270°).

Naphthalene octohydride 0,„H,j. (185°-
190°). S.G. § -910

; %» -892. Formed by heat-

ing naphthalene (5 g.) with HIAq (9 g. of S.Q.
1-7) and red phosphorus for 16 hours at 260°

(Grnye, Bn. 2, 138). Liquid, smelling like oil of

turpentine. Absorbs oxygen from the air.

Beferences.—Tbi-amido-, Amtl-, Bbomo-,
Bbomo-iodo-, Bbouo-nitbo-, ChiiObo-, Celobo-
NITB0-, lODO-, lODO-NITBO-, NlTBO-, Dl-OXY-, Mb-
TSTL-, Ethii.-, PboptIi-, Phenyl-, and Benzyl-
naphthalenes. Also Naphihol, Naphthylaminb,
and Naphihylene-diamine.

KAFHTHAIENE, CONSTIIVTION OF, v.

DicTioNABY OP Applied Chemistbt.
KAPHTHAIENE ALDEHYDE v. Naphthoic

aldehyde.
NAFHIHALENE-SIAUINEV.Napbthylene-

DIAIIINE.

NAFHTEALENE-ABSONIG ACIB v. Orgame
compounds of Absenic.

NAFHTHALENE-AZO- compounds v. Azo-
C0MP0UND3 and Dis-Azo- compounds.

NAPHTHALENE CAKBOXYLIC ACID v.

Naphthoic acid.

Naphthalene Pm-dicarbozylic acid GijHgO,
i.e. 0,^e(COjH)j [1:10. NaphthaUe aiyid. Mol.

w. 216. [266°].

Formation.—1. By oxidising acenaphthene
with KjCrjO, and H^SO, or HOAc (Behr a.

Dorp, B. 6, 862 ; A. 172, 266 ; Anselm, B. 22,

869). — 2. By oxidising pyrene-ketone with
KMnO, (Bamberger a. Philip, B. 19, 3040).—3.
Bysaponificationof itssemi-nitrileCigHgGy.OO^H
which is formed by the action of cuprous cyanide
upon diazotised^m-amido-naphthoic acid (Bam-
berger a. Philip, B. 20, 248).—4. By oxidising

di-exo-oxy-acenaphthene with alkaline KMn04
(Bwan a. Cohen, C. J. 55, 580).

Properties.—Long silky hair-like needles

(from alcohol) ; almost insol. water, si. sol.

ether. Split up into water and its anhydride
by heating alone at 145°, by boiling with HOAc,
or even by exposure over H2SO4 (Blumenthal,
B. 7, 1092). Distillation with lime yields naph-
thalene. Yields a fluorescein on heating with
resorcin.

Salts.—(NHj2A"EtOH. Plates (from al-

cohol).—Na^".—KjA"EtOH. Plates.—BaA"aq

:

sparingly soluble white silvery plates—CaA"aq.
—Al^",aci-

Di-methyl ether Uejk.". [103°].

Anhydride 0,oH,<g°>0. [266°].

Needles (from alcohol); si. sol. alcohol and
benzene. Not attacked by boiling HNO,.

Imide 0,^,<^^>NH. [above 280°].

Formed by boiling the acid or its anhydride iritk
aqueous ammonia. White needles. Sol. warm
EOHAq. When AgNO, is added to its solution
in alcoholic NH, there is formed a orystallin*

pp. AgsG„H,5N,04.
Naphthalene dicarboxylic acid C,|^j(COjH)p

[255°]. Formed by reducing di-oxy-naphthal-
ene dicarboxylic acid [162°] with HIAq and
amorphous phosphorus (Glaus a. Meixner, J.pr.
[2] 37, 8). Flocculeht pp., insol. water and
ether, sol. alcohol. Yields naphthalene on dis-

tillation with lime.—PbA" : greyish-white pp.
Naphthalene ' a '-dicarboxylic acid

G,oHe(00,H)2 [2:2"]. Obtained by digesting its

nitrile with HGlAq at 200° (Ebert a. Merz, JS. 9,

606). Long needles (from alcohol). Melts far
above 300°. V. si. sol. boiling benzene, toluene,
and HOAc, m. sol. boiling alcohol. Yields naph-
thalene on distillation with lime.—GaA"4aq:
minute needles, si. sol. water.—^Ag^".

Nitrile G,^8(GN)j. [268°]. Formed by
distilling naphthalene (a)-disulphonic acid with
potassium cyanide. White needles (by Bubli>

mation), m. sol. boiling alcohol.

Naphthalene * ;3 '-dicarboxylic acid
C,gHg(C02H)2 [2:3']. Obtainedin the same way as
the ' a '-isomeride, from naphthalene ' '-disul-

phonic acid (E. a. M.). Short needles (from
alcohol). Melts far above 300°. Almost insol.

boUing benzene, toluene, and HOAc, m. sol.

boiling alcohol.—KjA" |aq : tufts of needles, v.

e. sol. water.—GaA"33aq: minute needles,

almost insol. water.—AgjA".
Nitrile Gtfi,(OS)i. [297°]. Longneedlet

(from HOAc). Aliuost insol. boiling ether, al-

cohol, and benzene.
Naphthalene (7)-dicarbozyUo acid

G,gH,(C02H)2. Obtained from its nitrile, which
is formed by distilling with KGy potassium
bromo-naphthalene sidphonate (obtained by

Bulphonating (a)-bromo-naphthalene) (Darm-
stadter a. Wichelhaus, A. 152, 309 ; Z. [2] 5,

571). SmaU needles, t. sol. alcohol, insoL

boiling water.—^BaA" 2aq : crystalline grains.

Nitrile Oi„'H.^{ON)^. [204°]. Thin needles,

si. sol. alcohol and ether.

Naphthalene (S)-dioarbozylia acid. Nitrile
C,„H,(ON)j. [236°]. Obtained by distilling potas-

sium bromo-naphthalene (a)-suiphonic acid with

KGy (D. a. W.). Needles, v. sol. alcohol.

Naphthalene (c)-dicarbozylic acid. Nitrile
G,„H5(CN)j. [170°]. Obtained by distilling potas-

sium bromo-naphthalene (0)-sulphonate with

EGy (D. a. W.). SmaU needles, v. sol. alcohol

Naphthalene tri-carbozylio acid

G,„H5(G02H)j. Obtained by quickly heating the

tetra-carboxylio acid to 200°-250° (Bamberger
a. Philip, B. 19, 3037).

Naphthalene tetra-oarbozylic aoid Oi^HgO,
i.e. G,oH,(COJE[)4[l:l':4:40. Formed by oxidis-

ing pyrenio acid with dilute KMnO, (Bamberger
a. PhiUp, B. 19, 1998 ; 20, 368 ; A. 240, liS2).

Golourless glistening plates or needles ; m. sol.

hot HOAc and water, v. si. sol. alcohol and
benzene. Not attacked by HNO, even at 160°.

Yields naphthalene on distillation with lime.

—BajA" (dried at 130°).—AgjA".

Anhydride G,JBit (<oo>0)r Formed

by heating the aoid at 150°-170° (Bamberger a.

Philip, B. 19, 3037). Needles (from HOAc).
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Sublimes above 800°. Qives a fluorescein when
heated -with resoroin.

Imide 0,^4(<;^q>Nh). Formed by

treating the anhy^de with NH,Aq. Needles
and prisms. Sublimes in needles above 270°.

V. b1. sol. alcohol, ether, and fa'jnssene. Aqueous
NaOH colours it yellow (forming the Na salt),

without dissolving it ; on adding aoids it turns
white again.

Kaphthalene dihydride dicarbozylio acid
G,„H,(C02H),. DihyAronapht'haMe acid.

Formed by reducing naphthalic acid with
sodium-amalgam (Anselm, B, 22, 859). Colour-

less crystalline solid, v. sol. warm alcohol, si.

sol. ether and water. Beduces alkaline KHnO^.
It turns yellow at 1S0°-160°, froths at 199°, and
changes to the anhydride, but is not melted at

275°.

Naphthalene tetrahydride dicarbozylio acid

w<gg:oHicoS> ^'^'^- ^^" "^

alcoholic solution of ethane tetra-carboxylio

ether OjHj(COgEt)j (1 mol.) and NaOEt (2 mols.)

is heated at 130° with di-u-bromo-o-zylene

C,H4(CH2Br)2 (1 mol.) there is formed naph-
thalene tetrahydride tetracarboxyUo ether

o«h.<cS:c1ooSp> '
""d ^^«° ^^^ ^^p"-

nified with alcoholic potash it loses CO, (2 mols.)

yielding the dicarbozyUc acid. The yield is

70 p.c. of the theoretical (Baeyer a. Ferkin, B.
17, 448; 0. J. 53, 11). Minute tables, si. sol.

cold, m. sol. hot, water; v. sol. chloroform, al-

cohol, ether, and acetone. Splits up at its melt-
ing-point into HjO and its anhydride. On pass-

ing through a red-hot tube it yields naphthalene.
—AgjA": white crystalline pp. which yields the
anhydride and naphthalene on dry distillation.

X!Hj.CH.00v
Anhydride OJH«< I >0. [184°].

\CH,.OH.CO/
Four-sided prisms (from ether) or needles (by

sublimation) ; si. sol. ether, m. sol. alcohol and
chloroform, insol. cold water. Slowly re-con-

verted into the acid by hot water.

Naphthalene tetra-hydride tetra-carboxylic

acid 0A<g5:gggg^>. Teiralmdro.

naphthalene Utracarboxylie acid. The ether is

formed by heating an alcoholic solution of sodio-

chloro-malonic ether 0Na01(C02Et)j (2 mols.)

with o-xylylene bromide (1 mol.), reducing the
resulting 0,H4(0BLj.001(C0jEt)j)j by means of

zinc-dust and HOAc to o-zylylene-di-malonic

ether C,H,(CH2.CH(C0jEt)j)j, and treating the

sodium derivative OjH,(CHj.0Na(0O2Et)j)2 with
an ethereal solution of iodine (Baeyer a. Ferkin,

jnn., B. 17, 448). The ether may also be obtained
from C,H,(CH2Br)2, sodium ethylate and
C^^JCO^t), {v. svpra). The free acid, which
may be obtained by careful saponification of the

ether wi& alcoholic potash, is a syrup which
splits up at 185° into CO, and the dicarboiylic

acid described above.

Befermce.—^Bsouo-NAPHiEAiiiiiiii dioabbozv-

uo ksnt.

VU'ShXWlBhL'ESE OXIDE V. DorAPHTHXi.-

ENB OXIDE.
VAFHTHALENE DI-OZIU v. Di-oxim of

NAfBTHOQUmONX.

NAFHTHALENE - DIPHENYL AZAMMO-
NITJU HYDRATE v. Azammonidm compounds.

NAPHTHALENE PHOSPHINIC ACID
0,„H,.P(OH)j. Naphthyl-phosphormis acid.

[126°]. S.G. 1-377 (Schroder, B. 12, 561).

Formed by the action of water on its chloride.

Aggregates of small needles, si. sol. cold water,

almost insol. HCLAq. Melts under water. Be-

duces silver solution. It is accompanied by an
acid (0,„H,)i,PO.OH [204°] which is insol. water.

O&Zoride 0,„H,PCl2. (above 360°). Formed
by heating mercuric dinaphthyl Hg(0,„H,)2 with
PCls at 190° for several hours (Kelbe, B. 9, 1051

;

11, 1499). Liquid. Combines with chlorine

forming C,„H,P0l4.
NAPHTHALENE PHOSPHONIC ACID

C,oH,.PO(OH)j. [190°]. S.a. 1-440. Formed
by the action of water on its tetrachloride

(Kelbe). Long needles, v. sol. hot, si. sol. cold,

water. When strongly heated it decomposes,
with separation of carbon, into naphthalene and
metaphosphoric acid.—AgjA": white pp.

Chloride 0,„H,PC1,. Formed from the
compound CggH^Cl, and chlorine.

NAPHTHALENE-STYBENE v. Naphihti,-
EXHTIjENB.

NAPHTHALENE (a)-SULPHINIC AOID
C,gH,S02H. Formed by digesting a solution of

the chloride of naphthalene (a)-sulphonio acid
in ether with sodium amalgam (Oessner, B. 9,

1500; cf. Otto a. Mories, B. 6, 860). White
scales, V. sol. water, si. sol. HClAq, m. sol. alco-

hol, si. sol. ether. Decomposed by HClAq at
180° into naphthalene and SO,.

Salts.—KA'^aq: glistening scales.

—BaA'^l^aq. Slender needles. S. -5 at 14°;

2 at 100°.—PbA'^aq: long branched needles.

—AgA'. Soluble plates, not decomposed at 200°.

Naphthalene (;3)-salphinic acid C„H,.S02H,
[105°]. Formed in the same way as the pre-

ceding isomeride from naphthalene (;8)-sul-

phonic acid, and ppd. byadding HCl to a solution

of the Na salt as a white crystalline powder, m.
sol. alcohol, ether, and water, almost insol.

HClAq. Beadily decomposed by HGlAq at 160°

into naphthalene and SOj.

Salts.—^KA'^aq: scales.—BaA'^: glistening

needles. S. 4-7 at 15°; 6-25 atl00°.—CaA'^Saq:
white crystalline solid, v. sol. water andalcohol.

—

MgA'j 6aq : scales, more sol. alcohol than water.

References.—Bromo- and Ohloko-naphthaii-

ENE SULPHONIO ACID.

NAPHTHALENE (a)-SULPHONIC ACID
0,oH,.SOsH. Formed, together with the ($).

isomeride, by dissolving naphthalene in H^SOj.
At 160°-170° the chief product is the (j3)-acid,

but at 80°-100° the product consists mainly of

the (o)-acid (Merz a. Weith, B. 3, 195 ; cf. Fara-
day, P. 7, 104; Berzelius, P. 44, 377 ; Liebig a.

Wohler, P. 24, 169 ; A. 37, 197). Naphthalene
is converted by Cl.SOsH (1 mol.) into a mixture
of the (a)- and {$)- sulphonic aoids (Armstrong,

0. J. 24, 173). It may be separated from the

(;8)-isomeride by means of the calcium or lead
salts. Crystallme and deliquescent, v. e. sol.

water, sol. alcohol, si. sol. ether. Partially con-
verted into the (;3)-isomeride by heating with
H2SO4 at 100°, more completely at higher tem-
peratures. Decomposed into naphthalene and
HjSOi by heating with HClAq at 200°. Oxidised
by KMnO, in acid solution to phthalic acid (Beil-
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eteiu a. Eurbatoff, C. G. 1881, 359 ; A. 202, 216).

Alkaline KMnO, yields CeH,(COjH).CO.OOjH;
(Henriques, B. 31, 1607) and pbtbalio acid.

Bromine forms dibromo-naphthalene andbromo-
napbtbalene salphonio acid.

Salts.—KA'^aq. Plates (from alcohol).

S. 7-7 at 11°.—CaA'2 2aq. Plates (sldwly decom-
posed at 80°). S. 6 at 11°.—BaA'^aq. Plates.

S. 1-15 at 10° (M.) ; 1-13 at 15° ; 4-76 at 100°

(Regnault, /. pr. 12, 99).—PbA'2 3aq. Plates.

S. 3-7 at 10°.—Pb,OAV—AgA'. S. 10-3 at 10°.

Ethyl ether EtA'. Formed by boiling the

chloride (1 mol.) with alcohol (2 mols.) (Kim-
berly, A. 114, 133). Viscid liquid, which slowly

solidifies. Insol. water, miscible with alcohol

and ether. Decomposed on distillation, giving

oS SOj and naphthalene. Aqueous or alcoholic

potash merely saponifies it. Water at 150°

resolves it into alcohol, naphthalene, and HjSOj.
Converted by PCI5 at 160° into (a)-chloro-

naphthalene and SOCl, (Carius, A. 114, 145).

Chloride C,„H,.S0j01. [66°]. Glistening

plates (from ether), v. sol. ether, CSj, and
benzene (Maikopar, Z. 1869, 710; Kimberly,

A. 114, 129). On passing chlorine into a solu-

tion in CS2 there is formed the tetrachloride

C,„H,Cl4.S0j01, a thick liquid, sol. CSj, chloro-

form, benzene, and ether, and converted by alco-

holic potash into di-ohloro-uaphthalene sul-

phonio chloride (Widmann, B. 12, 2228).

Amide C,„H,.SOjNHj. [150°]. Prepared
by warming the chloride with cone. NH^Aq.
Sol. water, v. sol. alcohol and ether. Its alco-

holic solution gives with AgNOj a crystalline

pp. C,|,H,.SOjjNHAg, V. sol. alcohol and ether,

quickly blackening in light.

Benzoyl derivative of the amide
C,„H,.S02NHBz. [195°]. Formed by heating

the amide with BzOl (Kimberly). Minute four-

sided prisms (from alcohol) (Wolkoff, Z. 1871,
422 ; B. S, 142). Insol. water, m. sol. alcohol

and ether. Decomposed by boiling KOHAq into

benzoic acid, KH„ and naphthalene sulphonic
acid. PCI5 converts it into C,„H,.SOj.N:C01.08H5,
which crystallises from ether in large four-sided

plates [94°] and is re-converted by boiling water
or alcohol into C,„H,.S02.NH.COOsH5, and
by ammonium carbonate into crystalline

C,„H,.S02.N:,0(NH2)C5H5. Behaves like an acid,

decomposing carbonates, and forming the salts.

—C,oH,.S02.NKBz : prisms, v. sol. water and
alcohol.— CaA'jaq: needles.— BaA',: slender
needles, si. sol. water.—AgA' : minute needles.

Anilide G,„B.,.SO^.NB:Bh. [112°]. Needles
(Carleson, Bl. [2] 27, 360).

(a) - Naphthalide 0,^,.SOj.NHC,„H,.
[82°]. Small needles (C).

naphthalene (i3)-snlpIionic acid OigHj.SOjH.
Produced by the action of HjSOi upon phenyl
(o)-naphthyl ketone, the isomeric change result-

ing from the heat evolved in the reaction (Elbs
a. Steinike, B. 19, 1966). Prepared by heating
naphthalene (500 g.) with H^SO^ (400 g.) for
8 hours at 160° and purifying the acid by means
of the Ca salt (Merz a. Weith, B. 3, 196). Non-
deliquescent crystals. Not decomposed by
dilute HClAq at 200°. Split up into naph-
thalene and HjSO, by distilling with dilute
HjSO, at 135° in a current of superheated
steam (Armstrong a. Miller, C. J. 45, 148). Oxid-
ised by alkaline KMnOj to 08Hj(COjH).0O.COjH

(Henriques, B. 21, 1607). KMnO, in neutffil 6t
acid solution yields phthalio acid (Beilstein a.

Eurbatoff, O. 0. 1881, 359 ; A. 202, 215). CrO,
and diluteH2SO4 yield naphthoquinone sulphonic
acid (B. a. E.). The Ca salt yields phthaUc acid
on oxidation by CrOj. Bromine-water forms
bromo-naphthalene sulphonic acid.

Salts.—EA'laq. Plates (from water) or
needles (from dilute alcohol). S. 6-6 at 10''. S.

(85 p.c. alcohol) -g.—CaA'j. Plates. S. 1-3 at
10°. — BaA'jaq. Plates. S. -345 at 10°
PbA'jliaq. Scales. S. -9 at 10°.

Chloride 0,„B.,.80.fil. [76°]. Plates; less

soluble in ether than the (a)-isomeride (Maiko-
par). Eeduced by HI to (i8)-di-naphthyl di-

sulphide [139°] (Cleve, JB. 21, 1100). Combines
with chlorine (dissolved in CS^) forming a
tetrachloride OioHjCl^.SOjCl, which separates
from chloroform in colourless cubes [131°] ; v.

sol. chloroform, OS,, and hot HOAc, insol. water
(Widmann, B. 12, 959). The tetrachloride is

converted by boiling alcoholic EOH into di-

chloro-naphthalene (;8)-sulphonio acid

Amide C,„H,.SOjNHj. [212°] (01eve,BZ. [2]

25, 258). Small thin plates (from alcohol) ; si.

sol. water and ether.

Ethylamide C,„H,.SOjNHBt. [82-6°]

(Carleson,BZ.[2]27, 360).

Anilide C,oH,.SOjNHPh. [132°]. Needles.

(a). Naphthalide 0,»H,.S02.NHC,jH,.
[177-6°]. Needles.

Naphthalene tetrahydride sulphonic acid

CigHipSOjH. Formed by heating naphthalene
tetrahydride with HjSO, for 3 hours at 40°

(Graebe a. Guye, B. 16, 3030; Bamberger a.

Eitschelt, B. 23, 1565). Crystals; v. sol. water
and alcohol. Decomposed by distillation with

dilute H2SO4 and a current of superheated steam
at 175°, or by dilute HjPO, at 130° (Friedel a.

Crafts, Bl. [2] 42, 66 ; C. B. 109, 95).—NaA'2aq.
Tables; v. sol. water.—BaA'j2aq. Tables; sol.

hot alcohol, si. sol. cold water.

Naphthalene 'a'-disulphonic aeid

0,„Hj(S03H)2 [2:2]. Formed, together with about

an equal quantity of the (0)-isomeride and some
of the (5)-isomeride, by heating naphthalene
(Ipt.) with HjSO, (5 pts.) for 4 hours at 160°

(Ebert a. Merz, B. 9, 592; Armstrong, B. 15,

204 ; ef. Berzelins, A. Ch. [2] 65, 290 ; Laurent,

Compt. Chim. 1849, 390). The acids may be

partially separated by their Ca salts, that of the

(B)- acid crystallising out first, while that of the

(a)- acid is the most soluble. The potassium salt

of the (a)- acid is more soluble than that of the

{$)- acid, and less soluble than that of the (S)-

acid. Long, very deliquescent needles ; si. sol.

cold cone. HClAq. Gives di-oxy-naphthalene

[186°] on fusion with KOH (c/. Griess, B. 13,

1959 ; Dusart, C. B. 64, 859 ; Darmstadter a.

Wichelhaus, A. 152, 306). Water at 200° splits

it up into naphthalene and RjSO,. Fusion with
NaOH forms (0)-naphthol (S)-Bulphonio acid

C,oHs(OH)SOsH (Weinberg, B. 20, 2906). PBr,
forms (S)-di-bromo-naphthalene. Tields di-

chloro-naphthalene [114°].

Salts. — K2A"2aq. Transparent needles

(from hot saturated solutions). S. (of K^A") 71

at 18°.—Na.A"6aq. Glistening needles. S. (of

N&iA") 45-5" at 18°.—CaA"6aq. S. 16 at 18°.—
CaA"3aq (from a rapidly-cooled hot saturated



NAPHTHAMIDOXIM. 455

solution).—BaA"2aq. Long, broad needles. S.
1'2 at 19°.—PbA"2aq. Long needles ; sol. water.

Chloride 0,„Hs(SOjCl)j. [158°] (E. a. M.) 5

[162°] (A.). Obtained by heating the K salt with
PCI5 at 140°. Plates (from benzene), or needles
(from ether). S. (benzene) 13-3 at 14°.

Amide 0,„H8(S02NH;,)2. [243°]. Needles;
m. Eol. hot NHjAq and alcohol.

Naphthalene * '-disulphonio acid

0,„Hj(SOjH)j. [2:3']? Ahnost the sole pro-

duct obtained by heating a mixture of naphthal-

ene (1 pt.) and HjSO, (5 pts.) for 24 hours at

180° (Ebert a. Merz). Formed also from its

' a '-iaomeride by prolonged heating with HjSOj
at 180°. Somewhat deliquescent plates. Gives
(3)-naphthol ' $ ' sulphonio acid and (j8)-di-oxy-

naphthalene on fusion with potash. Yields

0,.H.C1^ [135°].

Salts.—N'a2A"aq: aggregates of minijte

prisms. S. (of Na^A") 1-2 at 19°.—K^A". Bushy
groups ofneedles. S.5-2at 18°.—CaA"aq. S. 6-2

at 18°. When onoe dry this salt dissolves in

water with great difficulty.— BaA"aq.—^PbA"aq.

Chloride Oj^^iSOfiih. [226°]. S. (benz-

ene) -45 at 14°. Tufts of small needles or thin

plates ; v. e1. sol. HOAo (difierenoe from the (o)-

isomeride), v. sol. benzene.

Amide C,„Hj(S02NH2)2. Small needles, v.

si. sol. NHjAq, almost insol. alcohol, ether,

benzene, and toluene. Not melted at 305°.

ITaphthalene (7)-disnlphonic acid

0,(fH„(SO3H)2 [1:4']. Formed by treating naph-
thalene (1 mol.) with CISO3H (2 mola.) below
100° and also by sulphonating naphthalene with

SO, (Armstrong, B. 15, 204; Armstrong a.

Wynne, C. J. Proc. 2, 230 ; 3, 42). Its Pb, Ca,

and Ba salts resemble those of the (^)-acid,

dissolving very sluggishly in water. On fusion

with potash it yields di-oxy-naphthalene [260°].

—Na^A" 2aq.—K^A" 2aq : plates, less soluble

than the corresponding salt of the ' o '-acid.

Chloride 0„He(SOjCl)j. [184°]. Prisms

(from benzene). Yields (7)-di-chloro-naphthal-

ene [107°] on treatment with PCI5.

Naphthalene (S)-aisnlphonic acid

C,„H,(S0aH)2 [1:3']. Also called (y). Occurs in

small quantity in the product of sulphonation of

naphthalene by H^SO, at 160° (Armstrong, B.

15, 204). Formed by treating potassium naph-

thalene ((3)-sulphonate with ClSOaH (Armstrong

a. Wynne, C. /. Proc. 2, 230).—BaA2'4aq.—

NaA' 7aq. Formed also by heating naphthal-

ene (S)-sulphonic acid with fuming H^SO, at

100° (Ewer a. Pick, G. P. 45,229 [1887] ; Arm-
strong, 0. J. Proc. 4, 10). Long needles. Gives

dioxy-naphthalene [135-5°] on fusion with

potash. Yields C,„H„Clj [49°]. The potassium
salt is more soluble than that of the (»)- or (^)-

aoid. — KjA"aq. — Na^A" 4aq. — BaA" 4aq.—
CaA" 4aq.—PbA"3|aq.

Chloride. C,„H.(S0,01),. [125°]. Small

prisms (from benzene). On treatment with

PCI5 it yields di-ohloro-naphthalene [59°].

Naphthalene (1, 2')-dxsulphonic acid. Formed

from (o)-naphthylamine disulphonic acid (Arm-

strong a. Wynne, O. /. Proc. 5, 136). Yields

C,„H.01, [62-S°].-K^"aq.
Chloride [122-5°].

Naphthalene (1, 3)-disulphonic acid. Ob-

tained from (1', 1, 3) or (2, 2', 4') naphthylamine

disulphonio acid by eliminating NHj (Armstrong

a. Wynne, C. J. Proc. 6, IS, 129). Yieldg

C„H,Cl2 [61°]. -K.^" 2aq.—BaA" 4aq.

Chloride [137°].

Naphthalene hexahydiide (a)-di-siilphonic

acid C,„H,j(S03H)2. Formed by heating naph-
thalene hexahydride with HjSOj and SO3, and
separated from the (;3)-isomeride by means of

the K salt (Agrestini, 0. 12, 495).—K^A" (dried

at 105°). Nodules, sol. alcohol.

Naphthalene hexahydride (i3)-sulphoni6

acid C,„H,2(S03H)2. Formed as above.—
KjA" l^aq. Insol. alcohol.

Naphthalene trisulphonic acid 0„H3(S03H),
[2:4:2']. Formed from naphthalene and CISO3H
(Wynne, C. J. Proc. 3, 146). Yields OioHjOl,
[194°].—Na3A"'5aq.

Naphthalene tetra-sulphonic acid

C,„H4(S03H)j. Formed by heating naphthalene
with H2S04 and PjO^ for three or four hours at
260° (Stenhofer, B. 8, 1486

j
M. 3, 111). Two

isomeric acids are formed in the process, and
when a solution of their Ba salts is slowly
evaporated at 30° to 35° the salt of the acid

here described crystallises out in striated prisms.

Prisms (containing 4aq), v. e. sol. water, si. sol.

alcohol, insol. ether. Decomposes above 170°.

Salts.—EjA*^2aq: non-deliquesoent needles.

—Na.,AiT 2aq (at 100°).—NajA'^ lOaq : very de-

liquescent prisms. — BajA''' aiaq : prisms. —
Pb^A'T 6aq : crystalline pp. —Cu^A'^ 12aq : blue

prisms.—Ag^A'^ 2^aq : very soluble needles.

Beferences.—Bbomo-, Chloro-, lono- and
NlIKO- NAPHTHALENE STJLPHONIO ACIDS.

KAPHTHAL-rXiTJOEESCEIN CjjHhO, i,e.

0<C:i:ioH!>0<8.:i">CO- [^OS^. I'ormea

by heating naphthalic anhydride and resoroin at

250° (Terrisse, A. 227, 136). Yellow rhombic
prisms. Its alkaline solution is red, with splendid

green fluorescence.

Acetyl derivative C^jHuAcOs [191°]

CjjHisAcOjaq. [120°]. Needles (from acetone).

Insol. alkalis, but saponified slowly. By treat-

ment with PCI5 it is converted into the chloride

C^jHijOaCl^, which crystallises in scales, sol.

chloroform, acetone, or glacial acetic acid;

hardly sol. benzene, ether, or alcohol.

Naphthal-eosiu C^^^Bicfi^. [above 310°],

Formed by adding bromine to an alcoholic

solution of naphthal-fluorescein. Its alkaline

solutions are orange, with yellow fluorescence,

and dye sUk scarlet.

NAPHTHALIC ACID v. Naphthalene di-

CABBOXTIiIC ACID.

NAPHTHALIDES. Alkoyl derivatives of

Naphthylamine (q. v.).

NiVPHTHALIBINE SULPHONIC ACID t».

(1,4')-Naphihtlamine sulphonio acid.

NAPHTHALIN v. Naphthalene.

(3)-NAPHTHAMIDINE C,„H,.0(NH) .NH^.

White crystalline mass, obtained from its hydro-

chloride, which is prepared by the action of

alcoholic NH3 at 50° to 60° upon (j3)-naphth-

imido-ether C,„H,.C{NH).OEt (Pinner a. Klein,

B. 11, I486).—B'HOl. [226°]. Needles.
(a)-NAPHTHAMIDOXIffl; C|,H,„N,,0 lA

C,„H,.0(NOH).NHj.
,
[149°]. Obtained'by mix-

ing the nitrile of (a)-naphthoic acid with hy-
droxylamine hydrochloride, NajCO,, and alcohol

(Ekstrand, B. 20, 223). Plates (from dilute

alcohol), V. sol. alcohol, insol. ligrom. On boil-
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Ing with ACjO it yields 0„H,.0<^^OMe.

[36°]. ClCOjEt yields C,„H,.0(NO.C0jEt).NHj.

[111°]. COCIj forms 0,„H,.0<^^>CO.

[189°] (Eiohter, B. 22, 2458).-B'HCl. [160°].

Needles.—B'^jPtClj : yellow prismatic needles.

Acetyl derivative C„H,C(NOH).'NHAo.
[129°] (Eiohter, B. 20, 227). White needles,

insol. water, v. sol. alcohol and ether.

{a)-Naphthoyl derivative OajHisNaOj i.e.

C,„H,.C(NOH).NH.CO.C,„H,. [228°]. Needles;
almost insol. HClAq.

(i3)-Naphthamidozim C,oH,.C(NOH).NH2.
[150°]. Formed from (5)-naphthonitrile and
alcoholio hydroxylamine (Ekstrand). Scales,

decomposed by boiling water. On heating with

Ao,0 it yields C,.H,.C<^^j;°^OMe [86°], which

is also formed by boiling the acetyl derivative

with water. (/3)-Naphthoyl chloride forms the

corresponding azoxim 0,gH,^ -^ ^G.C,gH,.

[175°]. Acetic aldehyde yields the compound

0,<,H,.C<^2>CH.CH3 [122°] crystaUising in

needles. Cyanogen passed into an alcoholic

solution of (i8)-naphthamidoxim forms the com-
pound 0,oH,.C(NOH).NH.C(NH).CN [119°]

(Bruhl,B.23,1463). ClCOjEt inchloroform forms

C,„H,.C(NO.CO^t).NH, crystallising in needles

[121°]. COOlj yields white felted needles of

C„H,.0<^^g>00 [216°]. Boiling aoetoaoetic

ether forms C,„H,.0<^°^C.OH;.OO.CHs crys-

tallising in plates [109°].

Salt.—B'HCl. [178°]. Needles, v. sol. water.

Acetyl derivative C,„H,.C(NpH).NHAc.
[154°]. Faintly yellow needles, insol. water, si.

Bol. cold alcohol and ether.

Benzoyl derivativeCu'Bi,.C{'SOTa).TSBBz.

[179°]. Silky felted needles (from alcohol), in-

sol. water, si. sol. cold alcohol. On boiling with

water it yields 0„H,.C<^^j;P^a.0eH5. [116°].

Ethyl ether C,„H..C(N0Et).NH2. [75°].

Formed from (/3)-naphthamidoxim, NaOEt, and
EtI at 100° (Biehter, B. 20, 227 ; 22, 2455).

Shining felted needles, v. si. sol. water, v. sol.

alcohol, ether, chloroform, and ligroin, sol.

HClAq, insol. NaOHAq.
NAFHTHAmSOL v. Methyl ether of Napb-

THOli.

NAPHTHANTHBACENS: CigH,, i.e.

by boiling naphthanthraquinone with zinc-dust

and aqueous NHjAq tiU the red colour has dis-

appeared, extracting the residue with alcohol

and adding HOAc to the extract (Elbs, B. 19,

2211). Large colourless serrated plates with
powerful green-yellow fluorescence. May be
sublimed. — Picrate C,bH,22CsH2(N02)30H.
[133°]. Bed needles (from benzene), decom-
posed by alcohol.

NAPHTHANTHEAftUINONE C„H,„Os i.e.

CaH,<^°>C,„H,. [168°]. Formed by heating

naphthoyl-o-benzoio acid with cone. HjSO, (Elbs,

B. 19, 2209). Glittering deep /ellow grains or
prisms, si. sol. alcohol and ether, m. sol. acetone,

HOAc, and EtOAo, v. sol. chloroform and
benzene, insol. petrolenm-ether. May be sub-
limed as needles arranged in leaflets. Gono.
H2SO4 forms a brown solution. Sodium-amalgam
added to its alcoholic solution forms a dark-
violet zone (like anthraquinone), but on warming
the liquid becomes red (anthraquinone gives a
green liquid). It does not combine with picric

acid.

HAFHTHAQUINOLIN'E v. NAPBiHOQUiNOir
mE.

NAFHIHAQITINONE v. NASHiHOQuntoNz.

NAFHTHAZABIK v. Di - 0x7 - nafhiho-
QUINONE.

(a;S)-lIAPHTHAZIirE OjoH,jNj i.e.

[275°].

FormaUon.—1. By heating (a)-nitro-naph-

thalene to redness with lime (Laurent), or

zinc-dust (Doerr, B. 3, 291; 10, 772 j Klobu-
lowski, B. 10, 670).—2. By the action of (;8).

naphthoquinone in HOAc solution upon naph-
thylene o-diamine (Witt, B. 19, 2795).—3. By
fusing (j3)-naphthoquinone with ammonium
acetate, the yield being small (Japp, C, J. 61,

100).—4. By heating (a)-ohloro-(a)-naphthyl-

araine with lime (Cleve, B. 20, 1991).

Properties.—YeUow needles; si. sol. alcohol

and benzene, with pale violet fluorescence, m.
sol. phenol and aniline. Cone. HjSO, forms a
violet solution becoming orange-yellow on dilu-

tion, and finally colourless, depositing the naph-
thazine. Bromine in presence of iodine yields

OjoHsBr^Nj melting above 320°.

(pp)-ITaphthazine

c.H,<^^g;|;gf^>CA. [243°>

Formed by adding a strongly acid solution of

diazobenzene chloride to a warm solution of

(i8/3)-di-naphthylamme (Matthes, B. 23, 1333).

WooUy bunches of long yellow needles (from hot

alcohol or hot HOAc). Its solutions in alcohol

and benzene exhibit a blue fluorescence; its

solution in HOAc shows green fluorescence.

NAPHTHENES C„H,„. A class of hydro-

carbon, forming the principal constituents of

Caucasian petroleum ; they are isomeric with

the defines, from which they differ in behaving

as saturated compounds. They resemble the-

paraffins in yielding bjr substitution ohloro-

derivatives, readily dissociated into hydrochloric

acid and a hydrocarbon of formula OiMm-r On
oxidation they are converted into hydrocarbons

poorer in hydrogen and oxygenated products,

thus resembling naphthalene.
As regards their constitution the carbon

atoms are arranged in a closed chain, and the

determination of the specific refractive energy of

the members of the series appears to show that

they contain no olefinoid combination of carbon

atoms. They are probably hexahydrides of the

aromatic hydrocarbons.

They also probably occur in petroleum from

Hanover, GaUcia, Borislau, and Burmah, but

have been mistaken by former observers for the

oleflnes. They are also formed in the dry dis-

tillation of resin (c/. Benard, C. B. 95,141,243).
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Ihe following are the physical properties of some of the members examined

:
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Ethyl ether EtA'. [170°].

(/3)-Haphtliindole-caibozylic acid CijHgKO,

w. 0,„H,<^^^C.COjH. [226°]. Obtained by

saponifying its ether, which is formed when the
{6)-naphthyl-hydrazide of pyruvic ether is heated
with ZnClj (Schlieper, A. 236, 181). Colourless
plates, insol. water, si. sol. ether, v. sol. hot
HOAc and alcohol. Does not colour pine-wood.
Bromine gives a yellow pp.

((t)-irAFHIHINDOLE STTLFHONIC ACID

0,oH,<Q2^0.SOsH (?). The sodium salt of

this acid, formed by the action of (a).naphthyl-
amine on the compound of glyoxal with NaHSO,,
is converted by mineral acids into (a)-naphthox-
iudole (Hinsberg, B. 21, 116).

iS-Haphthiudole snlphonic acid

0,.H.<™>C.SO,H or 0,A<^g;^>O.SO,H.

The sodium salt of this acid is obtained by the
action of (;8)-naphthylamine on the compound
of glyoxal and NaHSO, (Hinsberg, B. 21, 113).

It is stable towards alkalis, but converted by
mineral acids into (j3)-naphthoxiudole.

HAPHTHIONIC ACID v. (1, 4)-Naphthtii..

AMINB SULPHONIC ACID.

KAPHTHISATIN v. Isatin.

NAPHTHOACEIDINE v. Naphthaoeidinb.
N'AFHTHOBENZAXDOXIMso-caUed.v.Oxim

of Naphthoic aujehtde.
HAPHTHOBENZIL ALCOHOL v. Naphihtl-

OABEINOL.

KAPHTHOBENZYLAMINE v. Naphihxl-
CABBTNYL-AMINE.

NAPHTHO-CIHNAIIIIC ACID so-caUed, v.

Naphthyl-acbylio acid.

NAPHTHOCOVMABIC ACID v. OxY-
NAPHIHYIi-ACItYLIC ACID.

NAPHTHOCOTJMARIir v. Anhydride oi OxT-
haphthyii-aobylio acid.

NAPHTHOCYAMIC ACID OjaH.BNgO,. The
potassium salt of this acid is prepared by boiling

di-nitro-naphthalene with alcoholic KCy (Miihl-

hauser, A. 141, 214). The free acid is a
brownish-black mass, insol. ether, nearly insol.

water, m. sol. alcohol.—KA' aq. Dark mass, with
coppery lustre, forming a fine blue solution in
hot water and hot alcohol. The barium salt
is a dark-blue pp., and explodes when heated.
The silver salt is insol. water, has a bronze
lustre, and explodes violently when heated.

NAPHTHO-HYDEOaXriHONE v. Htdeo-
naphthoquinone.

(a)-irAPHTHOIC ACID C„H,Os i.e.

CijHjCOjH. Naphthalene {a)-ca/rboxyliis acid.

Mol. w. 172. [162°]. H.O.V. 1,232,000. H.C.p.
1,232,600. H.P. 77,400 (Stohmann, Kleber, a.

Langbein, 7.^. [2] 40, 137).

Formation.—!. By saponifying its nitrile by
boiling alcoholic potash (Merz, Z. [2] 4, 84 ; 5,

396) or cone. HCUq (Hofmann, B. 1, 39).—2. By
heating a mixture of bromo-naphthalene and
Cl.OOjBt with sodium-amalgam at 110° for
several hours, and saponifying the resulting
ether with alcoholic potash (Eghis, G. B. 69,
360).—8. By fusing potassium naphthalene (o)-
sulphonate with sodium formate (V. Meyer, A.
156, 274).—4. By boiling with potash its amide
which IB formed by the action of CICO.NH. on

naphthalene in presence of AlCI, ^QattermattQ,
A. 244, 56).

Preparation.—A mixture of 3 pts. of sodium
naphthalene-(a')-sulphonate and 2 pts. of potas-
sium ferrocyanide (both quite dry) is distUled

from an iron tube, the nitrile is rectified and
saponified by heating it with an equal volume ot

HOI to 200° ; the yield is 25 p.o. of the sulphon-
ate (Eoessueck, B. 16, 639).

Properties.—Needles (from dilute alcohol), v.

si. sol. water, m. sol. hot alcohol. Yields naph-
thalene on distillation with lime, and phthalic
acid on oxidation by CrOj in HOAc.

Salts.—BaA'j4aq. Needles, si. sol. water.

—

CaA'j2aq. S. 1-08 at 15°.—AgA'.
Ethyl ether "EtA.'. (309° oor.).

Chloride 0,„B.,.G0.C1. (297'5°). From the

acid (4 pts.) and PCI5 (5 pts.). Hydroxylamine
converts it into C,„H,.CO.NH.OH [187°] and
(C,oH,.CO)jNOH [160°] (Ekstrand, B. 20, 1358).

Beacts with potassium (;3)-naphthoate, forming
(aj8) -naphthoic anhydride C,„H,.CO.O.CO.C,jH,
(Hausmann, B. 9, 1515).

.4 miie C,„H,.CONHj. [202°]. Formed from
the chloride and NH,, or from the nitrile and
alcoholic soda (Hofmann ; Ekstrand, J. pr. [2]

38, 146). Prepared by passing dry gaseous cyanic

acid and HCl into a solution of naphthalene in

CSj, containing AlCl, heated on the water-bath

(Oattermann a.Bossolymo, B. 23, 1197). Colour-

less monoclinic tables (from alcohol) (Bamberger
a. Philip, B. 20, 241).

Anilide C,„H,.CONHPh. [160°]. White
silky crystals.

\a)-Naphthalide C,„H,.CO.NHO„H,.
[244°].

Anhydride (C„H,.C0)20. [145°]. Ob-

tained by distilling calcium naphthoate with

naphthyl chloride (Hofmann). Prisms (from

boiling benzene).

Nitrile 0,„H,.CN. (i!)-Cyano-naphthalene.

Mol. w. 153. [37°]. (298° oor.). Eormatim.—
1. By distilling naphthylamine with oxalic acid,

and heating the resulting formyl derivative of

naphthylamine with HClAq (Hofmann, A. 142,

121; B. 1, 39).—2. By distilling potassium

naphthalene (a)-sulphonate with KCy (Mers,

Bl. [2] 9, 335 ; 10, 47) or K,FeOys (Boessneok,

B. 16, 639; Hausmann, B. 9, 1514).—3. By
passing a mixture of cyanogen and naph-

thalene through a red-hot tube (Merz a. Weith,

B. 10, 746).—4. By heating di-naphthyl-thio-

urea with copper powder (Weith, B. 6, 967).

—

5. By heating tri- (a)-naphthyl phosphate with

KCy ; the yield being 20 p.o. of the theoretical

(Heim, B. 16, 1779).—6. By boiling the formyl

derivative of (a)-naphthylamine with zinc-dust in

a current of hydrogen ; the yield being 11 p.o,

(Gasiorowski a. Merz, B. 18, 1006).—7. By the

action of cuprous cyanide on (a)-diazo-naph-

thalene salts (Bamberger a. Philip, B. 20, 257).

Properties. — Needles. Eeduced in alcoholic

solution by sodium to the tetrahydride of naph-

thyl-oarbinylamine OioHjj.CH^NHj. On heating

with hydroxylamine it yields 0,jH„.C0NH2 and

naphthamidoxim [149°].

(/3)-IIaplithoic acid CijHj.CO^H. Isomph-
thoic acid. [185° cor.], (above 300°). H.O.v.

1,227,800. H.0.p. 1,228,400. H.F. 81,600 (Stoh-

mann, Kleber, a. Langbein, J.pr. [2] 40, 137)._

Formation.—1. By Baponifioation of its



NAPHTHOL. m
olti'ile, which is formed by heating potassium
naphthalene (;3)-sulphonate with KOy (Merz a.

Miihlhauser, Z. [2] 6, 70).—2. By boiling (/3)-

methyl-naphthalene with oono. HNO, (Giamician,
B. U, 272).— 3. By oxidising (,8)-naphthoic
aldehyde with KMixO, (Sohulze, JB. 17, 1530).

Properties.—Long white needles (from hot
water) ; si. sol. hot water, v. sol. alcohol and
ether. Yields naphthalene on distillation with
baryta. Oxidised to phthalio acid by GrOa in
HOAo. -

Salts.—NaA'^aq (Vieth, A. 180,314). Small
tables, V. e. sol. water.—KA'^aq.—^BaA', 4aq.—
Needles (from hot water). S. -07 at 15°.

—

CaA',3aq. S. -055 at 15°.— MgA'j 5aq.—
AgA'.

Methyl ether UsA.'. [77°]. (290°). HJ".
70,600 (Stohmann, JT.pr. [2] 40, 353).

Ethyl ether EtA'. (309°).

Chloride C,„H,.C0G1. [43°]. (305°).

Formed from the acid and FGlg (Vieth; cf.

Grucarevio a. Merz, B. 6, 1242). Hydroxylamine
solution at 100° attacks it,formingthe compounds
G,„H,.CO.NH.OH [168°], and (G,„H,.G0)2N0H
[171°] (Ekstrand, B. 20, 1359). The (e)-napii-

thoyl hydroxylamine reacts with (a)-naphthoyl

chloride forming (oP)-di-naphthoyl-hydroxyl-

amine [160°]. Wim urea it forms di-naph-
thoyl-nrea [215°].

Anhydride (C,„H,.CO)jO. [134°]. Plates

composed of needles (Hausmann, B. 9, 1515).

Amide G,„H,.CONHj. [192°]. Formed by
warming the chloride with powdered ammonium
carbonate. Formed also by heating the nitrile

with alcoholic potash (Leone, 0. 14, 120). Plates.

Anilide 0,„H,.CO.NHPh. [170°]. SmaU
plates (from benzene),

p-Toluide 0,„H,.CO.NHO,H,. [191°]. Silky

(aykap hthalide G,„H,.GO.NH.C,„H,.
[157°]. Very small needles, si. sol. ether.

Nitrile C,„H,.ON. [66-5°]. (805° cor.).

Formed by reactions like those used for prepa-

ring its (a)-isomeride (v. supra). White mass,
nearly insol. water, t. sol. alcohol and ether.

When its alcoholic solution is saturated with

HCl there is formed the hydrochloride of naph-
thimido-ethyl ether (g. v.) (Pinner a. Lohmann,
B. 11, 1485). By exhaustive chlorination with

SbOl, it yields per-chloro-benzene (Mer^'a. Weith,

B. 16, 2887).

Beferences.—Ainno-, Bbomo-, Bbomo-nitbo-,

Chlobo-, Chlobo-nitko-, Nitbo-, Oxt-, and
Thio-, naphthoic acids, and Auido-, and Bbomo-
AUmO-NAPHTHOIO ADHYDBIDB.

(a)-NAPHTHOIC ACIS TEISAHYDRISE
C,jH„.GOiH [128°]. Formed, together with the

amide, by heating its nitrile with alcoholic pot-

ash for 5 or 6 hours at 165° (Bamberger a.Bordt,

B. 22, 629). Slender dendritic prisms, v. sol.

alcohol, si. sol. cold water.—OuA'j : bluish-green

pp.—^PbA'ji needles grouped in stars.—AgA'.:

flaky pp.
4m*rfeC,,H„.00NHj. [182°]. Flat needles,

. sol. boiling water.

Nitrile 0,„H„.CN. (278°) at 721 mm.
Formed from (a)-naphthylamine tetrahydride by
Sandmeyer's reaction, and purified by steam-dis-

tillation.

(«)-NAPHTH01C ALDEHYDE C,„H,.CHO.

'Niiphthobmzaldehyde.' Mol.w.l56. (292° oor.).

Formed from naphthyl-carbinol by oxidation

with chromic acid mixture (Bamberger a. Lodter,
B. 21, 258). Pale-yellow viscid liquid, with
faint aromatic odour. Oono. HNO3 at - 5° yields

a nitro- derivative [136°]. It forms withNaHSO,
a compound crystallising in glistering leaflets.

Thephenyl hydrazide [185°] formsyellow leaflets,

which turn red on exposure to light. Aniline
forms C,„H,CH:NPh [71°]; o-toluidine yields
G,„H,CH:NG,H, [59°]; ^-toluidine produces
0,„H,GH:NO,H, [93°]; and (a)-iaphthylamine
G,.H,GH:NG,.H, [117°].

Oxim G„H,.CH.NOH. ' Naphthobemald.
oxim.' [98°]. Golourless needles (from alco-
hol), si. sol. water (Brandos, B. 22, 2151).

(3)-»aphthoio aldehyde G,„H,.CHO. [61°].

Formed by distilling a mixture of calcium (j8)-

naphthoate and calcium formate at a high
temperature (Battershall, Z. [2] 7, 292, 673 ; A.
168, 116). Formed also by heating u>-ohloro-

(;8)-methyl-naphthalene (0,„H,.0H2C1) with lead
nitrate (Sohulze, B. 17, 1530), and by oxidising

(;8)-naphthyl-oarbinol (Bamberger a. Brekmann,
JB. 20, 1118). Silvery plates; volatile with
steam. Eeduces ammoniacal AgNO,. Alco-
holic NHj converts- it into the hydramide
(G,.H,.CH),N,[146°-150°].

(a)-NAPHrHOL 0„H,.OH. Mol. w. 144,
[94°]. (279°). S.{J. 4 1-224 (Schroder, B. 12,

1613). Rao 76-97 in an 8-6 p.c. alcoholic solu-

tion (Kanonnikoff, J. pr. [2] 81, 348) ; 75-25

(Nasini a. Bernheimer, &. 14, 163). Occurs in
anthracene-oil obtained from coal tar (K. E.
Schulze, A. 227, 150).

Formation.—1. By the action of nitrous
acid on (o)-naphthylamine (Griess, J. 1866, 460).
2. From naphthalene (ii)-sulphonic acid by pot-
ash-fusion (Eller, A. 152, 275).—3. By heating
7-phenyl.isoorotonio acid CHPh:CH.0Hj.C02H
at its boiling-point for 5 or 10 minutes, water
being eliminated (Fittig a. Erdmann, B. 16, 43;
A. 227, 242).

Prepa/ration.—By heating naphthalene (Ipt.)

with HjSO, (2pts.) at 60° to 70°, and fusing the
sodium salt of the (a)-sulphonic acid formed
with three times its weight of NaOH.

Properties.—Short trimetric prisms (Lfiger,

C. B. Ill, 110) ; si. sol. hot water, v. sol. alco-

hol, ether, and benzene. Volatile with steam.
Pine-wood, moistened with an aqueous solution

of (a)-naphthol, and then with HGlAq, turns
green in sunlight, and finally reddish brown.
Bleaching-powder gives, in a solution of (a)-

naphthol, a dark-violet colour, and ultimately
violet fiakes, which are turned brown by heating,

but are decolourised by ammonia. FeCl, gives

a milky pp., soon becoming violet flakes of (a)-

dinaphthol. (a)-Naphthol is a powerful anti-

septic, more powerful in this respect than (/3).

naphthol, although less poisonous (Maximovitch,
0. B. 106, 366).

Beaetions.—1. On boiling in the air, or on
heating in sealed tubes at 350°-400°, it yields
dinaphthylene oxide (G,„H5)20 (Merz a. Weith,
B. 14, 196).—2. Heated to 270° for 8 hours
with four times its weight of ammoniacal CaCl,
(damp) it yields about 74 p.c. of (a)-naphthyl-
amine. If ammoniacal ZnGl, is used instead of
GaGLj, the product is 60 p.c. of (oo)-dinaphthyl.
amine (Benz, B. 16, 14; cf. Merz a. Weith, B.
14, 2344).—3. Aniline and OaCl, yield, on heat-



460 SAPHTBOL.

irig, a little phenyl-naphthyl-amine (M. a.W.).

—

4. Ammonium acetate at 270° yields the acetyl
derivative of (o)-naphthylamine (Calm, B. 15,
615).—6. Ammonium formate at 250° yields CO
and (a)-naphthylamine.—6. When (o)-naphthol
(2 pts.) is heated with anhydrous oxalic acid

(1 pt.) and cone. HjSO^ (1 pt.) at 130°, there is
formed a compound CjjHijO,,, crystallising from
chloroform in pale rose-coloured leaflets, insol.
alcohol and ether, converted by potash-fusion
into the acid -Cj^H^Oa (crystallising in golden-
green tables), and yielding the halogen deriva-
tives Cjja,|,Cl,02 and G.^,fiifi^ both of which
crystallise in the monoolinic system (Honig, M.
1. 251).—7. Boihng with KOlO, and HCl yields
di-ohloro-naphthoquinone (Wiohelhaus, A. 152,
301).—8. Chlorine, acting on (a)-naphthol dis-
solved in HOAc, forms OioHjCljOH [108°] and

°«^«<CC1:Ch' [^^^°]- '^^«'' *^^ ^'i'^^ '8

kept cold the product is OsH^^ggjJ^jjj
[157°] (Zincke a. Kegel, B. 21, 1030, 1044).—
8. PCI5 at 100° forms di-naphthyl phosphate.
At 150° it yields (a).chloronaphthalene (Oehler,
B. 15, 312).--9. Cone. HClAq at 200° yields di-

naphthyl-oxide.—10. AVwimmum and iodine
yield aluminium-(a)-naphthol (Gladstone a.Tribe,

C. J. 41, 16). On distillation of this body there
is formed a dinaphthyl [189°].—11. Iodine and
potash yield a dark-violet compound (Messinger
a. Fortmann, B. 22, 2322).—12. Scftnewhat more
readily oxidised by KMnO, than (3)-naphthol
(Dreyfus, O. B. 105, 523).—13. H2SO4 yields

mono- and di- sulphonio acids. In presence of

HOAc it also forms oxy-naphthyl methyl ketone.

14. HCl, acting on a mixture of (o)-naphthol
and aidehyde below 0° forms CH3.CH(C,„Hs.0H)j
(Claus a. Trainer, B. 19, 3004).—15. Di-chloro-

ether C^HaCljOBt yields amorphous C^^fi, or

CjHs(C,„HsOH)3 (Wislicenus, A. 243, 165).—
16. Benzoic aldehyde yieldLBOe'B.s^.GB.{Gi„'B.flB)„

which turns brown in air (Olaisen, B. 19, 3316).

17. When boiled with phihaUc anhydride it

yields naphthol-phthaleiin C2sH„0j, (Grabowski,
B. 4, 661, 725 j 6, 1065).—18. PyromelUUc an-
hydride (1 mol.), heated with (a)-naphthol (4

mols.), at 300° yields the compounds CsnH^Oj
and CajHjjO, [265°]. When the two bodies are

heated together in other proportions at 250°

there are formed the compounds CjJEjjOj,

0<„HjjO„ and CjjHigOj (Grabowski).—19. Malelc
anhydride and ZnCl^at 160° forms G^^yfl^ and
an acid COjH.OHiCH.CO.CioHjOH [90°] (Burok-
hardt, B. 18, 2868).—20. Bemoirichloride at
100° forms {C„H5.C(C,„H80H)2}jO, a reddish-

brownpowder, insol. water, sol. alcohol and ether

(Doebner, A. 257, 58).

Picric acid compound
C,„H80CsH2(NOj)30H. [190°]. Orange needles
(Marohetti, (?. 12, 503).

Compound with camphor
C,ja300,„H,.O. S.G. 1-0327. [o]d = 10-5°.

Syrupy liquid, not solid at —16°. Not sensibly
decomposed by water (Lfiger, 0. B. Ill, 110).

Acetyl derivative 0,„H,.OAc. [49°].
Formed by heating (a)-naphthol with AcCl
(Schaeffer, B. 2, 131). Formed also by heating
o)-naphthol with HOAo at 200° (Graebe, A. 209,
151|, or with AcjO and NaOAo (Tassinari, (?. 10,
471). Large crystals, sol. alcohol and ether.

Split up into (a)-naphthol and acetic acid by
distillation with steam. On oxidation with OrO,
in cold HOAo it yields c-oxy-phthalio acid, and
three compounds melting at 114°, 119°, and 121°
respectively (Miller, B. 14, 1601).

Benzoyl derivative C,„H,.OBz. [56'T.
Crystals, v. sol. ether (Maikopar, Z. 1869, 216).

Methyl ether C,.H,.OMe. (270°) (V.):
(258°) (S.); (266°) (M.) ; (265°) (H.); (269°i.V.
(N. a. B.) S.G. 15 1-0974 (S.) ; w i-ogSi (Nasini,
0. 15, 84). Prepared by the action of MeCl on
sodium (ct)-naphthol (Vincent, Bl. [2] 40, 106) or
of Mel (60 g.), KOH (25 g.), and MeOH on (a),

naphthol (60 g.) (Staedel, A. 217, 42). Formed
also by heating (o)-naphthylamine with methyl
alcohol and ZnCl^ at 200° (Hantzsoh, B. 13,
•1347) ; and by heating MeOH with (o).naphthol
and HCl (Manohetti, G. 9, 545). Prepared by
boiling (a)-naphthol for several hours withMeOH
and ZnClj (Green, priv. com.). Liquid, smell-
ing like orange-blossom, sol. alcohol, ether, and
benzene. With HNOj it gives a tri-nitro- deriva-
tive [128°]. With picric acid it forms a com-
pound crystallising in red needles, decomposed
by alcohol.

Ethyl ether 0,„H,.OEt. (281° cor.).

Formed from(a)-naphthol, KOH, and EtI in alco-

holic solution (Schaeffer, A. 152, 286) ; or from
(a)-naphthol (25 g.), MeOH (25 g.), and H^SO,
(10 g.) at 125° (Gattermann, A. 244, 72). Heavy
oil. Converted by HNO, into a tri-nitro- deriva-

tive C,„H,(N0j)30Et [148°] (Staedel, B. 14, 899).

Propyl ether C,„H,.OCaH,. (299° cor.).

S.G. ^ 1-0447 (Nasini a. Bemheimer, G. 15,

84).

Ethylene ether (C,„H,0)jCjH,. [126°].

Plates (from alcohol) (Koelle, B. 13, 1956).

{a).Naphthyl ether v. Di-naphihyl oxide.

Nitroso- derivatives v. Oxim of (a)- and
(;8)- NAPHTHOQUmoNB.

(m-Naphthol 0,„H,.OH. Mol. w. 144. [123°].

(286°). S.G. ± 1-217 (Schroder, B. 12, 1613).

Bgg 76-43 in an 11-18 p.c. alcoholic solution

(Kanonnikoff, J.pr. [2] 31, 348). S. -02 ; S. (20

p.c. alcohol) -2 (Bouchard, C. B. 105, 702|.

Occurs in coal-tar (Ki Schulze, A. 227, 150).

Formed by the action of nitrous acid on (pj-

naphthylamine (Liebermann, A. 183, 268). Pre-

pared by fusing sodium naphthalene (;3)-Btilphon-

ate (1 pt.) with NaOH (2 pts.) at 800° (Schafier,

A. 152, 282).
Properties.—Plates or tables, si. soL hot

water, v. sol. alcohol, ether, chloroform, and
benzene. Beadily sublimes. May be distilled

by superheated steam. Powerfully antiseptic

(Bouchard; Maximovitch, C. B. 106, 1441).

Fine-wood dipped in an aqueous solution of

(0)-naphthol and then in HClAq becomes green

on exposure to daylight. Bleaching powder
colours a solution of (i3)-naphthol slightly yellow,

but the colour is destroyed by excess of bleach-

ing-powder ; on adding ammonia and warming,

yellowish flakes separate. FeClj colours its solu-

tion slightly green, and, after a time, causes de-

position of white flakes (of dinaphthol), which

become brown on heating. Its solution in

NaOHAq yields with mercuric chloride a pp.

(OioHjOljHgHgCla 4aq (Pouohet, C. B. 106, 276).

It may be estimated by adding standard iodine
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solution to its solution in warm aq.ueoua NaOH
(Messinger a. Yoitmoun, B. 23, 2764).

Reactions,—1. Alkaline potassium peiman-
ganate oxidises it to o-oaibozy-cinnamio acid
COjH.C,H,.OH:OH.COjH [184°], and an aoid
OaHijO, [281°] which forms the salts BaA'Jaq
and AgA', an ether EtA' [123°] and a dihydride
CjoHuO, [224°] (EhrUch a. Benedikt, M. 9, 527;
10, 115). When (e)-naphthol is boiled with
PjO„ or even by itself in presence of air, it forms
di-(;8)-naphthylene oxide.—2. The dry distillation

of calcium {;3)-naphthylate Ca(0C,„H,)2 yields
di-(/3)-naphthylene oxide, naphthalene, (^)-naph-
thol, and a compound Oj,H„0 (?) [300°-305°]
(Niederhausem, B. 15, 1122).—3. Zinc chloride
forms, on heating, isodinaphthylene oxide.—4.

Chloride ofsulphur in presence of CS^ or benzene
forms (HO.O,„H5)2S and (HO.O,oH8)jS2 (Tassinari,

Q. 17, 94 ; Onufrovitch, B. 23, 3356).—5. Boiling
with sulphwr and caustic soda solution forma
(HO.C,„H,)jSj [210°] and a compound melting at
170° piiange, B. 21, 260).—6. By heating (/3).

naphthol (150 g.) with aVumirdum (10 g.) as
long as hydrogen comes off there is formed
a mixture of (/3)-naphthol and aluminium (3)-
naphthylate, which when distilled yields di-(i8)-

naphthyl oxide (Gladstone a. Tribe, C. J. 41,
15).—7. When heated in sealed tubes with am-
monia, NH^Cl, acetamide, ammonium acetate or
ammonium formate, it yields (/3)-naphthylamine.

Heated to 270°-280° for 8 hrs. with fear times
its weight of ammoniacal CaGL, (damp) it yields

80 p.c. of (i8)-naphthylamine and 12 p.c. of {P$)-
dinaphthylamine. If ammoniacal ZnCL is used
instead of CaCS, the product is 4 p.c. of (i3)-naph-

thylamine and 82 p.c. of (;S^)-dinaphthylamine
(Benz, B.16, 9).—8. Eeaots with rdtroso-dimethyl
amtine forming (|3)-naphthol-violet CigHi^NjO
(Meldola, C. J. 89, 37), which is converted by
heat into ' cyanamine,' a blue colouring matter
CANjOj (Witt, B. 23, 2247).—9. JH-chloro-

guimommide C^4(NC1)2 forms a red colouring

matter HN:0^j.^^C„H8 which forms a blue

solution in cone. H^SO^ (Nietzki a. Otto, B. 21,

1744). The free base is a yeUow pp., v. sol.

alcohol and ether, and is converted by heat into

a greenish-blue colouring matter, greatly re-

sembling ' cyanamine ' (v. sv/pra).—10. Nitrogen

iodide forms iodo-(j3)-naphthol, a substance

melting at 223°, and an amorphous body (WiU-
gerodt, J. pr. [2] 37, 446).—11. Di-chloro-di-

ethyl oxide 0H,01.CH01.0Bt yields CjjH.sClO

[174°] crystallising in plates, insol. water, sol.

alcohol and HOAo (Wislicenus, A. 243, 169).—
12. When chlorine is passed into a solution of

(iS)-naphthoI in HOAc and the product is treated

with an excess of SnClj there is obtained

El:2]0„H,Ca.0H [71°] (Zincke,S.21,3284). This

chloro-(iS)-naphthol when dissolved in HOAo or

chloroform and treated with chlorine yields

^•^*<Ch"-CH (Zinote, B. 21, 3540). When

0)-naphthol dissolved in HOAo is treated with

excess of chlorine there is formed the compound

*'«^<CHC!1.0HC1
crystallising in plates [103°]

or needles [102°] and converted by Na^OOa into

ehloro-(j8)-napthoqninone [172°J (Zinoke, B. 21,

8550). When chlorine is passed into a well-

ooolod 10 p.c. solution of (j8)-naphthol, there is

formed 0BH4<^Qg*.'QQi which crystallises from

hot alcohol in thick yellow needles [96°] (Z.).

—

13. Chloroform in presence of a small quantity

of aqueous NaOH forms on boiling crystalline

C,^„0, or C.„H.<gJ^^)>C(OH), its anhy-

dride OjjH.jO, an aldehyde 0,„H„(OH).OHO, an
alcohol C^jHjjO, and resins (Bousseau, G. B. 94,

133; 95, 30, 232).—14. An acetic acid solution of

aldehyde slowly reacts in the cold forming the
di-(/3)-naphthyl ether of acetic orthaldehyde
OH3.CH(00,oH,)j [201°] (Claisen, B. 19, 3318).—
15. A few drops of HCl added to a cold solution

of bemoic aldehyde and (;3)-naphthol in HOAo
forms 0^5.CH(0C,»H,)j [205°] converted by
heating with HOAc and hydrochloric acid solu-

tion into 0„H5.0H<^^">2'>0 [190°] (Claisen,

B. 19, 3316). On ad°ding H^SO, (2 pts.) to a
solution of benzoic aldehyde (3 pts.) and (;8)-naph-

thol (6 pts.) in alcohol (3 pts.) there is formed
CjbHjjOs [191° unoor.], a crystalline substance,

not affected hy boiling AojO, and converted by
fuming HNO3 into C45H„(N02),02 (Trzcidski,

B. 17, 499).—16. Benzotrichlaride at 100° forms
{CAC(O.C,„H,)2(jO which melts above 350° and
may be distilled. It crystallises in white needles,

insol. water, alcohol, and ether, sol. nitrobenz-

ene (Doebner, A. 257, 59).

Combinations.—^With picric aoid
C,„HsO.O„H2(NOj)80H. [155°]. Orange-yellow

needles (from alcohol), almost insol. cold

water (Marchetti, O. 12, 504).—With aniline
C,„HaOCeH,N. [82-4°]. Crystalline powder (from

ligroin) (Dyson, O. /. 43,469).—With ^-tolnid.
ine C,oHaOO,H,N. [80-8°] (D.).

Acetyl derivative C,„H,OAo. [70°] (O.

MiUer, B. 14, 1602). Small needles.

Benzoyl derivative C,|^,OBz. [107°].

Nodular groups of needles (Maikopar, Z. 1869,

216).

Methyl ether C„H,„0 i.e. C,„H,.OMe. [72°]

(Staedel, A. 217, 43) ; [70-5°] (Vincent, Bl. [2]

40, 106). (274°) (Marchetti, G. 9, 545). Formed
from (j8)-naphthol, KOH, MeOH, and Mel or

MeCl. Formed also by boiling (;8)-naphthol with

MeOH and ZnClj. White plates (from alcohol),

insol. cold water, v. sol. ether. Volatile with

steam. With HNO, (S.G. 1-5) it gives at 0° a
tri-nitro- derivative [213°].

Ethyl ether C.oH^OEt. [33°]. (275°).

Formed from (;8)-naphthol, KOH, and EtI
(Sohaffer; Liebermann, B. 15, 1428). Crystalline

mass, decomposed in a sealed tube at 310° into

ethylene and (;8)-naphthol (Bamberger, B. 19,

1819).
Bromo-ethyl ether C.oHj.OCjH^Br. [96°].

Prepared by the action of ethylene bromide and
KOH on (;8)-naphthol (KoeUe, B. 13, 1954),

Colourless plates; sol. alcohol. Alcoholic am-
monia at 100° converts it into amorphous
0,.H,.O.CHj.OH2NH2, while aniline yields crys-

talline 0,oH,O.CH2.CH,.NHPh [75°].

Methylene ether CH2(0C,„H,),. [134°].

Ethylene ether G^lOOi^,\. [217°]. S.

(benzene) '5. Plates (from benzene) ; insol. al-

cohol and ether.

JSthylidene ether v. Aldkhtdi:, vol. i.

p. 105.

Benzyl ether v. Benzyl- naphthyl oxidb.
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Naphithyl ether v. Di-naphiuyl oxil-e.

Nitroso- derivative v. Oximol (;S)-Naph-

IHOQUmONiS.
References.—Amido-, Amido-di-imido-, Beo-

H0-, BbOMO-HITEO-, OhLOKO-, loco-, lODO-NIIEO-,

and NlIBO- NAFHIHOLS.
(a)-ITaphthol tetrahydride C,gH,20 i.e.

[69°]. (265-5°) at 705 mm. Obtained by re-

ducing (a)-naphthol in amyl-alcoholic solution

by sodium. Occurs in the distillate obtained in

the preparation of the nitrile of the tetrahydride

of (a)-naphthoio acid (Bamberger a. Bordt, B.
22, 628 ; 23, 215). Formed also from the tetra-

hydride of (a)-naphthylamine by the diazo-re-

action (Bamberger a. Althausse, B. 21, 1892).

Silvery white monoolinio tables, smelling like

phenol, and turning red in air ; si. sol. water, v.

e. sol. alcohol and ether. Bleachingpowder gives

only yellowish flakes in its boiling aqueous solu-

tion (whereas with (a)-naphthol it gives a deep
violet colour). FeCla gives no colouration.

Ethyl ether 0,„H„OEt. (259') at 705mm.
Formed by means of EtOH, KOH, and EtI.

(/3)-Naphthol tetrahydride (' aromatic
')

CH..OH,.C.OH:COH m , ,, j ,o, ,.

CH,.OH^.C.CH:CH • ar.Tetrahydro-{$)-nc^h-

thol. [58°]. (275°). Formed by the action of

nitrous acid on 'aromatic' (;8)-uaphthylamine

tetrahydride (Bamberger a. Kitschelt, B. 23, 884).

It is also one of the prod'icts of the reduction of

(jS)-naphthol by sodium {v. infra). Flat silvery

needles, si. sol. water, v. sol. alcohol and ether.

Smells like creosote. Not etherifled by heating

with alcohol and HjSO, at 100°. Not affected

by heating with cone. E2SO4 ; hot dilute H2SO4
appears to form di-naphthyl oxide octohydride
(C,„H„)20 (Bamberger a. Lengfeld, B. 23, 1129).

Bleaching-powder added to its aqueous solution

forms a white flocculent pp. FeClj gives a

bluish-green colour, and,on warming, abrownish-
yellow flocculent pp. Chloroform and caustic

soda give a greenish-yellow colour. NaN02
added to its solution in cone. H2SO4 gives a rose-

led colour. Forms a wine-red compound with
diazobenzene sulphonic acid. The sodium salt

C,gH„ONa crystallises in silky scales.

(iS'i-Naphthol tetrahydride (' alioyclic
')

CHlcHiacScHf^' cic.Tet^ahydro-(P)-naph.

thai. (178° at 53 mm.) ; (264°) at 716 mm.
Formed by adding sodium to a boiling solution

of (/3)-naphthol in isoamyl alcohol (Bamberger
a. Lodter, B. 23, 204), and separated from the

accompanying ' aromatic ' isomeride by aqueous
NaOH, in which it is insoluble (Bamberger a.

Kitschelt, B. 23, 885). V. si. sol. water, v. sol.

alcohol and ether. On warming with KOH it

yields naphthalene dihydride. HI yields an
iodide, which readily splits up into HI and
naphthalene dihydride. Does not react with
diazo- compounds.

Benzoyl derivative C,„H„OBz. [63°].

(255° at 40 mm.). Formed by heating with
HOBz at 170° (Bamberger a. Lodter, B. 23, 209).
Tables, v. e. sol. warm alcohol and benzene..
Split up on distillation into benzoic acid and
naphthalene dihydride.

Acetyl derivative 0,„H„OAc. (169° at
«4mm.). Formed by the action of HOAc at

140°-150°. Decomposed at 268=- 280° into HOAfl
and naphthalene dihvdride.

IfAPHTHO-LACTOHE v. Anhydride of Oiy.
NAFHIHOia i.om.

NAPHTHOL ALDEHYDE v. Oxy-jjaphihoio
ALDHHTDE.

NAFHTHOL-AZO- compounds v. Azo- com-
pounds.

DINAPHTHOL v. Di-oxt-dinaphthyl.
(o).HAPHTHOL BLUE C„H,AO ».e.

NMb2.0bH,.N<^'^^»>. Indophenol. Formed by

the action of nitroso-dimethylaniline on (a)-

naphthol, and by the action of dibromo-(a).

naphthol on dimethyl-p-phenylene-diamine in

alkaline solution (Kochlin, Bull, de Mulh. 52,

632; Witt, S. C. I. 1, 255). Obtained also by
oxidising a mixture of di-methyl-p-phenylene
diamine and (a)-naphthol or (a)-naphthylamine
with dilute KjOr^O, and HCl (Pabst, Bl. [2] 38,

161 ; Mohlau, B. 16, 2851 j 18, 2918). Bluish-
violet crystals, with bronze lustre (from alcohol),

insol. water. Dissolves in HClAq with yellow
colour, being split up into (a)-naphthoquinone
and dimethyl-^-phenylene-diamine.

NAPHTHOL CABBOXYLIC ACID 0. Ozi-
NAPHTHOIC ACID.

(o)-NAPHTHOL-GLyCTJRONIC ACID
0,^,^0,. [203°]. Occurs in urine after taking
(a)-naphthol (Lesnik a. Nencki, B. 19, 1537).

jjoug needles, v. si. sol. chloroform. Split up by
dilute HClAq into (a)-naphthol and glycuronio

acid. Its aqueous solution is coloured a transi-

ent green by HjSO,.
(;3)-Naphthol - glycuronio acid CjAo^r

[150°]. [o]=-88°. Occurs in the urine of dogs

dosed virith (i3)-naphthol, and can be separated

through the insolubility of the lead salt (Lesnik

a. Nencki, B. 19, 1534). Needles (containing

2aq), si. sol. water, v. si. sol. chloroform. Cone.

H2SO4 gives an intense green colour. Split up
by HClAq into (;3)-naphthol and glycuronio acid.

—CaA'2 4aq.

(a)-NAPHTHOL - MALElK 0„H„04 m.

00--0°'°^°"°^'- [118°-120°]. Formed,

together with a compound OnHuOj, by heating

(a)-naphthol with maleic anhydride and ZnCl^
Violet powder, consisting of microscopic four-

sided tablets. Dissolves in alcohol to a red so-

lution, which on addition of NH, assumes a deep

greenish-red fluorescence. Sol. ether, chloro-

form, and acetic acid, insol. benzene and CS|

(Burckhardt, B. 18, 2867).

NAPHTHOL SULPHIDE v. Di-oxy-di-
NAPHIHYIi SUIiPEIDE.

(1, 2) - NAPHTHOL SULPHONIC ACID
[1:2] C,„H<,(OH)SOaH. (a) - Naphthol ' o • - sul-

phonic acid. [101°]. Prepared by heating (0).

naphthol (1 pt.) with cone. H,SO, (2 pts.) on a

water-bath (Schaffer, A. 152, 293 ; Claus, B. 15,

312 ; Baum, G. P. B 4197 of June 30, 1883

;

Mcmit. Scient. 1883, 1122). Long, radiating, very

deliquescent needles; T. sol. water and alcohoL

Dissolves in HNOj, the solution slowly depositing

di-nitro- (a)-naphthol. FeOlj colours its solution

deep blue, changing to green on warming, but

becoming blue again on cooling. Gives no colour

with bleaching powder. PCI5 (2 mols.) at 120°

yields ohloro-naphthol [57°] and di-chloro-naph-

thalene [94°] (Claus a. Oehler, B. 15, 313).
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S«Ua.—CaA'gSaq. Small laminae; v. sol,

water.—PbA'j4aq: needles; v. sol. water.—
PbO,„H„SOj (dried at 100°) : minute needles.

JEthyl derivative C,oH,(OEt).SOsH. Ob-
tained from the acid by treatment with alcoholic
KOH and EtI (Maikopar, Z. 1870, 306).—
KA'^aq: crystalline powder ; si. sol. cold water.

(1, 3?)-Naplithol sulphonic acid 0,(,HsSO,
i.e. 0,„Hs(0H).S03H. (a)-Naphthol ' fi 'sulphonio
acid. [90° nncor.]. Formed, together with other
sulphonic acids by sulphonation of (a).naphthol
iu acetic acid solution by means of fuming sul-
phuric acid (80 p.c. SO,). It is separated from
oonoomitant products by the sparing solubility
of its barium or lead salt. Deliquescent, long,
fine needles. Very unstable, being converted
into (o)-naphthol and H^SO, by boiling its dilute
aqueous or alcoholic solutions. The sodium
salt cannot be converted into the chloride by
P01„ but at once yields, di-chloro-(a)-naphthol

.C(0H):CC1
G,HZ

I
[90°].

\CH :CC1
Salts.—NaA': easily soluble white silvery

ites.

—

" KA' : easilysolubl eneedles.—BaA'^aq

:

colourless plates; v. si. sol. coldwater.—PbA'jaq:
small plates ; v. si. sol. cold water (Baum ; Glaus
a. Knyrim, B. 18, 2924).

Ethyl derivative C,„He(0Et)S0aH[l:3?].
Obtainedby heatingthe ethylether of (a)-naphthol
(7 pts.) with HjSO, (5 pts.) at 100° (Maikopar).—
EA'aq : large glittering plates ; si. sol. cold
water.—BaA'j. [55°-60°]. This acid is perhaps
identical with the prececQng,

(1, 4)-ITaphthol sulphonic acid
[l:4]C,„H„(OH)S08H. [170°]. Formed by diazo-
tising the corresponding (a)-naphthylamine sul-

phonio acid and heating the resulting diazo-
naphthalene sulphonic acid with dilute H2SO4
(Nevile a. Winther, C. J. 37, 632 ; Monit. Scient.

1884, 39; Erdmann, A. 247, 341). Plates; v. e.

sol. water. Converted by dilute HNO3 into di-

nitro-(a) -naphthol. Chromic acid oxidises it to
(o)-naphthoquinone. FeClj colours its solution

greenish-blue, but on warming the colour be-

comes red. Its sodium salt is v. sol. 90 p.c.

alcohol, from which it crystalhses in needles.

(1, l')-ITaDhthoI sulphonic acid

[l:l']0,„H,(OH).SOsH. [107°]. Obtainedfromthe
corresponding (o)-naphthylamine peri-sulphonic
acid by diazotisation, the product being boiled

with water. The resulting anhydride {v. infra)

is heated with alcoholic ammonia for half an
hour at 130°, and the ammonium salt thus ob-

tained converted into lead salt, and thence into

the free acid (Erdmann, A. 247, 346). De-
liquescent crystalline mass (containing aq)

;

T. e. sol. water. Gives with FeCl, a green colour

changing to red.

Salts.—KH4A': V. sol. water, but not deli-

quescent.— KA' : plates.— NajOmHjSO, Ijaq

:

aggregates of needles.—PbOmHjSO, 3aq : white
crystalline powder.

Anhydride CioHj'^go ^ • NaphthosiH-

tone. [154°]. Formed as above. Prisms (from

benzene) ; v. si. sol. OS2, si. sol. alcohol, v. sol.

chloroform, insol. water. Boils between 360°

rind 448°. Not attacked by aqueous NHj, Na^OOs,
or cold NaOHAq, Boiling NaOHAq converts it

into the corresponding acid.

(1, 40-Naphthol suiphomo acid

[l:4']C,„H,(OH)S08H. [110°-120°]. Obtained

from the corresponding naphthylamine sulphonio

acid by diazotising and boiling the product with
H^SOj (1 pt.) diluted with water (4 pts.) (Erd-

mann, A. 247, 343). Hygroscopic crystalline

substance.

(1, 2')-N'aphthol sulphonio acid. Formedby
partial hydrolysis of heteronuoleal («)-naphthol

disulphonic acid (Liebmann a. Studer, E. P.
7812 [1887]). Yields azo- dyes.

(a)-Naphthol disnlphonio acid (Heteronncleal)
C,^5(OH)(S03H)j. Obtained, together with the
trisulphonio acid, and probably also the (1, 2, 4)

disulphonic acid, by heating (a)-naphthol (1 pt.)

with H2SO4 (containing an additional 20 p.c. of

SO,) (5 pts.) for two hours on a water-bath
(Glaus a. Mieleke, B. 19, 1182). Best prepared
by heating (a) -naphthol (1 pt.) with cone. H^^SO^

(3 to 4 pts.) at 130". Yields a nitroso- compound
C,„H4(0H)(N0)(S0sH)j (Seltzer, G. P. 20,716;
Jan. 30, 1882). Combines with diazo-compbunds.
On nitration it forms di-nitro-naphthol sulphonic
acid.

Chloride C,„H5(0H)(S02Cl)j. Liquid; v.

sol. ether. Converted by PCI5 into tri-chloro-

naphthalene [82°].

Ethyl derivative 0,„H5(0Et)(S03H)2.
Formed by sulphonating the ethyl ether of (o)-

naphthol with fuming H^SO, (10 p.c. additional

SOs) (G. P.p 1501, June 7, 1883). Cone. HNO3
converts it into di-nitro-naphthol sulphonic acid.

(a)-ITaphthol disulphonic acid (Homonucleal)
C,„H5(0H)(S0jH)2 [1:2:4]. Formed by heating
(a)-naphthol with H^SOj (4 pts.) at 70°. Differs

from the preceding acid in not yielding a nitroso-

derivative or forming azo- dyes (Schultze, Dis-

sertation, Freiburg, 1883 ; Bender, B. 22, 993).
It yields di-nitro-naphthol on nitration.

(1, 1', 4)-(a)-B'aphthol disulphonic acid
[l:l':4]C,„H5(OH)(SO,H)2. (a).Na^Mhol (S)-

s'ul^honic acid. Formed from (o)-naphthylamme
^m-sulphonic acid by sulphonation and diazo-

tisation. Formed also by sulphonating naphtho-
sultone (Bernthsen, B. 23, 3088). Eeadily forms
an anhydride.—"Na^A": plates, v. sol. water.

FeClj colours its solution deep blue.—"BaA"-

Anhydride C„H5(S03H)<[gQ ">. Salt s

NaA'Saq; m. sol. water. Gives no colour with
FeClj.—"BaA'j : v. sol. water.

Mono-amide C,„H,(S03H)(0H)(S02NH2).
From the anhydride and NHj.—NaA'2aq. Plates.

(1, 1', 3)-(a)-Xaphthol disultihoaic acid

[l:r:3] C,„H5(0H)(S03H)j. {a).Na^hthol 'e'-

disulphonic acid. Formed from (a)-naphthyl-

amine ' 6 '-disulphonic acid by the diazo- reac-

tion (Bernthsen, B. 22, 3330 ; c/. Ewer a. Pick,

Momt. Scient. 1889, 604).—Na^A" 6aq : prisms;
V. e. sol. water. Its solution is coloured deep-
blue by FeCla.

Anhydride Ci„H5(S03H)<gQ >. Naph-

thosultone sulphonio acid. Formed b> boiling

diazouaphthalene '«'- disulphonic acid with
dilute £[,804. Needles (contauiing aq).

Mono-amide [1:1':3]

0,„H5(0H)(S0,NH2)(S03H). i^aphthol suljih-

amAde sulphonic acid. Formed by the action ol

NHj on the anhydride. Needlefi or. prism?

;

m. sol. water.—NaA'aq : needles; t. sol. hot
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water, —NHjNaA'aq : crystals ; v. e. sol. water.

—

BaA'2 Sag : crystals ; m. sol. water.
(a)-ITaphtliol trisnlphonic acid C„H,S,0,g i.e.

0,„H^(0H){S03H), [1:2:4':4]. Formed by heat-
ing (oj-naphthol with fuming H^SO, (containing

70 p.c. additional SO,) at 50° (Seltzer, O. P.
10,785, Deo. 1879 ; Oaro, B. 14, 2028 ; Glaus a.

Mielcke, B. 19, 1182). Slender needles. Dilute
HNO3 at 50" yields di-nitro-naphthol snlphonio
acid. It does not yield azo- dyes or a nitroso-
derivative.—KiOjoH^SaOio; crystals; v. sol. water
(Lauterbach, B. 14, 2028).

Chloride C,„Hj(0H)(S02Cl)s. Plates (from
chloroform) ; si. sol. either ; decomposed by
fusion. Converted by POl, into tetra-chloro-

naphthalene CjoH^Cl. [140°] and C,„Cl8.

(2, l')-(i3)-Kaphthol Bulphonic acid [2:1']

0,„Hj(0H)(S03H) (Pfitzinger a. Duisberg, B.
22, 396; Armstrong a. Wynne, G. J. Proc.
1889, 50). {0)-Na^hthol ' a'-sulphonic acid.

Bayer's aaid. JRumpff'sacid. Formed, together
with the isomeric acid of Schaffer, by stirring

(/3)-naphthol (1 pt.) with cone. HjSO, (2 pts.) at

about 50° (Bayer a. Co., G. P. 18,027, March 18,

1881). When (j8)-naphthyl sulphate C,„H,0.s6.,H
(obtained by the action of H^SOj on (;3)-naphthol

at a low temperature) is mixed with EjSOj at
20° it slowly changes to (i8)-naphthol 'a'-sul-

phonic acid. The two isomeric acids of Schaffer

and of Bayer may be separated by means of their

lead salts (that of the former acid crystallising

well) or by treating their sodium salts with 90 p.c.

spirit, which dissolves the salt of Bayer's acid

but not that of Schaffer's acid. Formed also

from (;8)-naphthylamine 'o' sulphonic acid
(Badische) by diazotising and heating with dilute

HjSOj (Forsling, B. 20, 2102).

ReacHons.—1. Converted by PCI, into ohloro-

(i3)-naphthol [101°] and di-chloro-naphthalene

[61°].— 2. Potash-frision yields di-oxy-naphthal-

ene [175°].—3. With diazotised xylidine it yields

in concentrated, but not in dUute solutions,

croceiin scarlet.

Salts.—Forma two series of salts—neutral
and basic.—KaA': glistening six-sided plates,

V. sol. water, si. sol. alcohol.—Na2C„,H„S04:
needles, v. sol. alcohol, v. e. sol. water.—ZnA'j 2aq

;

needles. — PbA'j 25aq : colourless glistening

rhombohedra.—CjjHjSOjPbj : small yellow crys-

tals.- C,„H„S04(PbOH)2 : red crystals (Claus a.

Volz, B. 18, 3154).

(2, 3')-Naphthol snlphonic acid

[2:3']C,oH5(OH)(SO,H). {fi)-NapUhol •
fi '.mi-

phonic acid. Schaffer's acid. [125°].

Formation. — 1. By heating (j8)-naphthol

(1 pt.) with cone. HjSOj (2 pts.) on a water-bath
(Schaffer, A. 152, 296 ; Armstrong a. Graham,
0. J. 39, 135).—2. By fusing naphthalene (j8).

disulphonic acid with potash (Ebert a. Merz, B.
9, 610 ; 10, 592).—3. From (e)-naphthylamine
sulphonic acid (Bronner's) by the diazo-reaction.

Properties.— Small, non-deliquescent laminas,

T. sol. water and alcohol. FeClj turns its solu-

tion slightly green and, on warming, brown flake?

are deposited. Bleaohing-powder gives a yellow
colour.

Beactions.—1. Potash-ftision yields di-oxy-
naphthalene [213°].—2. Nitrous aeid forms a
nitroso- derivative. — 3. Bromme-watei gives
mono- and di-bromo- derivatives. The K salt

dissolved in HOAc gives with Br yellow platu
of C,gH,BrSO„E, which form a blood-red aqueoaa
solution.-4. Cone. HClAq at 200°-210° sphts it

up into (j3)-naphthol and HsSO,.-6. The potas-
sium salt (1 mol.) heated with PCI5 (2 mols.) at
100° forms gelatinous anhydro- naphthol sul-

phonic acid 0,„Hj(OH).SOs.O.C,„H,.SOjH, sol.

water, alcohol, and ether. The K salt of this

acid crystallises in colourless plates, and is de-

composed by boiling alkalis with reproduction
of (j3)-naphthol sulphonic acid (Claus a. Zim-
mermann, B. 14, 1481). The K salt (1 mol.)

heated with PCI5 (2 mols.) at 150° forms
(SO,H.C,gHg.O.B02.C„Hg)20, an amorphous mass
yielding a gelatinous potassium salt KjA"
(C. a. Z.). The (j3)-naphthol snlphonio acid
heated with PCI5 also yields chloro-(/3)-naphthol,

and finally c-di-chloro-naphthalene [135°], both
of which bodies yield ohloro-phthalio acid [148°]

on oxidation (Glaus a.Sehne, B. 15, 319).

Salts.—KA'aiaq. S. 2 at 15°.-NH.A'. 8.

8 at 24°. Flat prisms or plates (Meldola, C. J.

39, 41).—CaA'jSaq : silky laminas, v. sol. water
and alcohol, decomposing at 100°.—BaA', 6aq

:

narrow prisms (from boiling saturated solution).

—PbA'2 6aq : small silvery laminae, v. sol. water.

Ethyl derivative C,gH,(0Et)S03H. From
the (? impure) acid, EOH, and EtI (Maikopar,

Z. 1870, 366).—EA' : needles, si. sol, cold water.

(j3)-ITapht1iol (7)-8nIphonio acid

[2:4T C,oH5(OH)(SO,H). Formed from the cor-

responding (i3)-naphthylamine sulphonic acid by
the diazo- reaction (Beverdin a. Nolting, Const,

de la Naphthaline). Yields di-oxy-naphthalene

[135°] and di-chloro-naphthalene [48°] (Claus,

/.i)r. [2] 39,315).

(2, 2')-(3)-Naphthol snlphonic acid

[2:2'] C.oH^toHjSOsH. {e)-Naphthol '»'-smJ.

'phonic acid. Naphthol sulphonic acid P. [89°].

Formed from (3)-naphthylamine ' S '-sulphonic

acid by the diazo- reaction (Bayer a. Duisberg,

B. 20, 1431). Formed also, together witti

Schaffer's acid, by heating (/3)-napbthol (100 g.)

with HjSO, (70 g.) for 2 or 3 hours at 105°

(Green, B. 22, 723 ; ef. Armstrong, B. 15, 22).

It is also a product of the fusion of naphthalene
' a ' disulphonic acid with NaOH at 250° (Wein-

berg, B. 20, 2907). Needles (containing aq), T.

sol. water and alcohol, insol. ether (W.). PCI,

(3 pts.) at 165° gives di-chloro-naphthalene

[114°], the chief product being a chloro-naphthyl

phosphate [215°]. On fusion with potash it yields

C,„H5(OH)2 [186°]. Nitrous yields a nitroso- deri-

vative, forming the salt G,„H,(NO) (OH)S0,Na2aq
crystallising in golden needles.

Salts .—NaA' 2iaq. S. 8 at 15°. Plates.—

Ka'aq: crystals, v. sol. water.—MgA'jS^aq;
plates.—BaA'2 : prisms, si. sol. water.

(;y)-ITaphthol sulphonic acid. Ethyl deri-

vative G,„Hs(OEt).SOaH:. Formed by warming
the ethyl ether of (i3)-naphthol with HjSOi
(Maikopar, Z. 1870, 366).—KA'aq: needles, si.

sol. cold water.—BaA'j : needles, v. si. sol. water.

(d)-Naphthol sulphonic acid. Ethyl deri-

vative C,A(OEt)SOaH. Two acids of this

formula are obtained by treating the ethyl deri-

vative of (fl)-naphthol with ClSOaH (Amphlett a.

Armstrong, 0. J. Proc. 3, 144). .The Ba salt of

one acid is insol. water, that of the other is sol

water. One of the acids is doubtless identical

with the preceding acid.
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(2, 1' 3')-Naplithol disnlphonio acid [2:1':3']

0,„Hs(OH){SO,H)j. i0)-Naphthol ' p '-disuU
phome add. {0)-Naphthol-O-disulphorUc acid.
Formed, together with the ' E ' isomeride, by
heating (;3)-naphthol (1 pt.) with oono. or fuming
HjSO, (2 or 3 pts.) at 100°-110°, and separated
Irom its isomeride through the greater solubility

of its Ba salt (Griess, B. 13, 1956).
Prc^erties.—GUstening needles, v. sol. water

and alcohol. With diazo- compounds it gives
scarlets of a much yellower shade than the {a).

acid. POlj (5 mols.) at 210° forms di-ohloro-

(0)-naphthol [125°] and tri-ohloro-naphthalene
[90°] ; this C,^s01„ when oxidised with CrOj,
yields a syrupy di-ohloro-phthalic acid anda tri-

chloro-naphthoquinoue, whence aniline forms
C,oH3Cls(NPhH)Os melting at 228° (Glaus a.

Sohmidt,B. 19, 3173).

S alts.—"Na^A." : tables or prisms, sol. water
and dilute alcohol.—^BaA" 8aq : small prisms, v.

sol. water.

(2,8,3')-KaphtIiol disnlphonic acid [2:3:31
0,A(OH)(SO^)j. {e)-NapMhol ' a'-di-sul-

phonic acid. {g)-Na/phthol E-disuTphonic acid.

Formed as described above (Griess). White
glistening needles, v. sol. water and alcohol,

insol. ether. Exhibits a bluish-green fluores-

cence in ammoniacal solution. When heated in

a dosed vessel with ammonia it yields a naph-
thylamine disulphonio acid which, on removal
ofNHj, gives rise to naphthalene ' a '-disulphonio

acid of Ebert and Merz (Pfitzinger a. Duisberg,

B. 22, 398).

Salts.—"NajA.": very small soluble needles.

—BaA" 6aq : needles, si. sol. cold water, v. boL
hot water, insol. alcohol.

(J3)-iraphtIiol-' S '-disulphonio acid

[2:2':3] C,„H5(OH)(S03H)j. Formed by sulphon-
ating (2, 2')-naphthol sulphonic acid (Weinberg,

B. 20, 2911). Solutions of its salts exhibit green

fluorescence.—Na^A" : yellowish powder, v. e.

sol. water, si. sol. 80 p.c. alcohol.—BaA"2|aq:
prisms. S. '56 in boiling water.

(j8)-ITaphthol-' y '-disulphonic acid

C,A(OH)(SOsH)j. Formed by the action of

CISO3H on (j8)-naphthol (Armstrong, B. 16, 204).

The Ba salt crystallises in large prisms.

(i3)-Kaphthol trisulphonic acid

0,oH;(OH)(SOsH),. Formed by heating (;8).

naphthol (1 pt.) with H^SO^ (2 pts.) at 70°-80°,

adding HjSO, (2 pts.) and heating at 120°, finally

adding fuming HjSO, (40 p.c. additional SO3)

(2 pts.) and heating at 150° (Levinstein, B. 16,

462). Gives no colour with diazotised xylidine.

References.—^Aumo-, and Niibo-nashihoi>

BTILFHONia ACIDS.

(/8)-irAPHTH0L VIOLET CsHuNjO. Mel-

dola'a blue. Formed from nitroso-dimethyl

aniline and (;3)-naphthol. Dark floccnlent

powder, forming a red solution in benzene (Mel-

dola, C. J. 39. 38).

Hydrochloride B'HClt.e.

01MejN.08H,<Q^C,oH,. Bronzed needles, re-

sembling KMnOi. Sol. water and alcohol. Its

aqueous solution is violet, but turned blue by

HjSO^. Eeduoes to a leuco- base by taking up H^.

Converted by heat into a blue colouring matter

NMe..OA.N<g.^..H<oS'^°^^ (^"'' ^'

83, 2247).

KrAPHTHOL.YELI.OW 8 1». Dimiiio-(a)-KAPH.

THOL snifHONIO ACID.

NAPHTHONITEILE v. Nitrile of Naphthom
AOID.

KAFHTHOFHTHALIO ACID. A name for

NaPETHAIiENE DIOABBOXYLia AOXD.

NAPHTHO-OXY-QUINALDINE v. Oxy-mb-
THYL-NAPHTHOQDINOIilNB.

ITAFHTHOFHENAZINE CgHigK i.e.

0,A<(T>0,H. or 0,H,<35;^;^^C.H,

[142°]. (above 360°). Prepared by boiling

sulpho-benzene-azo - phenyl - (iS) -naphthylamine
with dilute H^SO^ (Witt, B. 20, 574). Formed by
boiling benzene-azo-phenyl-(3)-naphthyl-amine

CiA\ I (?) "> acetic acid solution

\n.nhca
with cone. HCI, aniline being eliminated (Zincke

a. Lawson, B. 20, 1169). Formed also by treat-

ing an alcoholic solution of phenyl-(/3)-naphthyl-

nitrosamine with HCI (Fischer a. Hepp, B. 2(\

2473), and by distilling with ,zinc-dust oxy.

naphtho-phenazine, which is itself obtained by
heating with cone. HClAq at 190° the amido-
naphtho-phenazine which results from the action
of phenylene o-diamine on benzene-azo- (a)-naph-
thylamine hydrochloride (Fischer a. Hepp, B.
23, 846). Also got by the action of (jSj-naphtho-

quinone (1 mol.) on o-phenylene-diamine (1 mol.)
in 50 p.c. acetic acid solution at 0°, and by oxi-

dising a mixture of o-phenylene-diamine and
(i8)-naphthol with alkaline KsFeCye (Witt).

Yellowish-white prisms, subliming at about
200° in long fiat needles or prisms ; v. sol. hot
benzene, v. si. sol. alcohol and ether. Cone.
HjSO, dissolves it, forming a brownish-red solu-

tion. Its salts are dimorphous. One sulphate
crystallises in scarlet needles, the other in garnet-

red prisms. One nitrate forms orange needles,

the other brick-red needles. One hydro-
chloride forms long-reddish yeUow needles,

and changes at 150° into the second form. SnCl,
reduces naphthophenazine to a hydride, crystal-

lising in violet needles.

a-Amido-naphthophenazine 0,3H„N, i.e.

CA<H^5i^.C.N>°«H- [264°]. Ob.

tained by heating o-phenylene diamine (1 mol.)

with benzene-azo- (a)-naphthylamine hydro-
chloride (1 mol.) in alcohol at 160° (F. a. H.).

Golden needles (from alcohol), insol. water, si.

sol. ether and cold alcohol. Its solutions have
a yellowish-green fiuorescence. Its solution in

cone. HOlAq or cone. HjSO^ is green.—B'HCl.—
B'jHjPtOl,.-B'HAuOl^.

Acetyl derivative 0„H,^N,. Yellow

crystalline powder.
Amido-naphthophenazine

C,;H5(NHj):NAH4. [191°]. Obtained by re-

ducing the nitro- compound with alcoholic am-
monium sulphide (Zaertling, B. 23, 176).

Brownish-red crystals, si. sol. alcohol and ether,

V. e. sol. boiling aniline.—^B'HCl.

Phenylo-ehloride of Amido-naphthO' '

phenazine G22H,gN3Cl i.«.

°'«^«<NI^>'^«^'^^- formed by the

action of quinone diohlorimide on phenyl-(3).

naphthylamine (Nietzki a. Otto, B. 21, 1600).
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Yields a base which is a bluish-violet pp. and a

nitrate C^HiaNsNOs crystallising in slender

needles. Tields naphthophenazine on elimina-

tion of NHj by the diazo- reaction.

Reference.—Btohodines.

lIitro-naphthoplienazineO,|,H5(NOj):Nj:C5H.j

[222°]. Formed by heating mtro-(;3)-naphtho-

quinone with o-phenylene-diamine, HOAc, and
NaOAc on the water-bath (Z.). Greenish-yellow
prisms, si. sol. alcohol and ether. Forms a
crimson solution in cone. H2SO4.—B'2H2S04:
brown plates.

XAFHIHOFHEIfAZIXE CABBOXYLICACIS
0,bH,N2(C0jH). [above 300°]. Obtained by
heating its nitrile with KOHAq under pressure

at 225° (Brunner a. Witt, B. 20, 2663). Needles
m. sol. water and most solvents. Cone. H^SO,
forms a deep-red solution, becoming yellow on
dilution.

Nitrile Ci^fiy'^^. [287°]. Formed from
sodium naphthophenazine sulphonate and KOy.
Forms a cherry-red solution in cono. E^SO,,
becoming yeUow on dilution.

Kaphthophenazine snlphonic acid

0,eH5(S03H)N2. [above 290°]. Formed by sul-

phonating naphthophenazine with fuming H2SO4
(35p.c.) (Brunuer a. Witt.B. 20, 2660). Orange-
red needles, sol. boiling water and alcohol. KOH
yields yellow flakes of a eurhodol. H^SO^ forms
an orange-red solution.—KaA' 2aq.

NAFHIHOFIASEIEMOL v. Selenium ob-

QANIO COMPOUNDS.

NAPHTHOPIAZTHIOLE 0„H„<;|>S.

[81°]. Formed by heating (o;8)-naphthylene-di-

amine (2 g.) dissolved in alcohol, with a cone,

solution of sodium bisulphite (15 c.o.) at 190° for

7 hours (Hinsberg, B. 23, 1893). Long needles

(from MeOB), m. sol. water. Pleasant odour.

Somewhat volatile with steam. Weak base.

Gives a yellow colour with cone. H2SO4. Ee-
duced by tin and HCl to HjS and naphthyleue
diamine.

NAPHTHOPICEIC ACID, so-caUed, v. Tei-
NIIKO-O-NAPHTHOL.

NAPHTHO - QUINALDIHE v. {Py. 3)-

Meihtl-naphtho-quinoline.

(o).NAPHTHOaTJINOLIirE C,3H„N i.e.

„ „ /CH:CH.C.CH:CH „ j i, v +•0,E4<"
^j jq.Qg. Formed by heatmg a

mixture of (a)-nitro-naphthalene, (a)-naphthyl-

amine, glycerin, and H^SO^ (Skraup, M. 2, 162 ;

4, 460). Formed also by distilling its dicarb-

oxylic acid (Doebner a. Peters, B. 28, 1235).

White prisms (from ether), insol. water, sol.

alcohol, ether, benzene, and dilute acids. Smells
like naphthylamine. On oxidation with chromic
acid it yields the quinone C„E,N02 or

^"^KCO.CO.O.CH-CH' ^^^"'^ ^"""^ °'™Se

crystals, [205°], sol. alcohol, benzene, ethpr, and
EClAq, insol. water. KMnO^ oxidises it to
phenyl-pyridine dicarboxylio acid.

Salts.—Hydrochloride; pale-yellow
needles.—B'jH2Pt01e2aq: bright-yellow prisms,
V. si. sol. water.—^B'H^SOj : yellowish prisms, v.
e. sol. water.—B'H2Cr.,0,6aq : needles, si. sol.
cold water.— B'CjHj(N02)sOH: minute needles.

Mtthylo-iodide B'MeI2aq. Needles.

Octohydride 0,3H„N t.«.

0H2.0H,.0— C.NH.CH;* Crystals (Bam-

berger, B. 22, 354).

(i3)-Kaphtlioqiiiiioline G„E[,N i.e.

Formed by heating (j3) -naphthylamine (28 pts.)

with nitro-benzene (13 pts.), glycerin (50 pts.),

and cone. H^SO, (40 pts.) at 150°-160° (Skraup
a. Cobenzl, M. 4, 436). The crude product is

neutralised with alkali, extracted with ether, and
distilled. In this reaction (l,2)-bromo-(i8)-naph-

thylamine [68°] maybe substituted for (;3)-naph-

thylamine, and nitro-phenolmay be used instead

of nitro-benzene (Lellmann a. Schmidt, B. 20,

8154). Formed also by heating (l,2)-nitro-(;8)-

naphthylamine with glycerin and H^SO, (L.

a. S.). Obtained likewise by distilling its carb-

oxylic acids.

Properties.—Colourless crystals, si. sol. water,

sol. ether, alcohol, benzene, and acids. Its alco-

holic solution gives a brown colouration with
FeCIj, and a green colour with cuprie acetate.

Beactions.—1. KMnO, oxidises it to (^)-

phenyl-pyridine dicarboxyUc acid.

Salts.—B'HC12aq: long needles, y. sol.

water, si. sol. alcohol.—F'^H^tOle aq : orange
crystalline pp. — B'aH„Cr.^O, : short golden

prisms.—B'lOlHCl. [c. 148°]. Yellow needles,

obtained by adding a solution of ICl in HGlAq to

a solution of the base (Dittmar, B, 18, 1616).

—

Picrate [252°].

Methylo-iodide B'MeI2aq. [200°-205°].

Light-yellow needles, exhibiting a blue fluores-

cence in aqueous solution.

Octo hydride C,sH„N i.e.

CH,.CH,.C.CH:CH.C.NH.CH, g„on obtained
CH,.CHj.O O.OH,.OH,- !-*>" J- "t)ta™tt

by boiling (/3)-naphtho-quinoline with isoamyl

alcohol, and sodium (Bamberger, B. 22, 354).

At the same time there is formed an isomeric

•Ca.CH,.CH.NH.CH,OeH<^
-CH.CJH2*^-^2'

[91°].

Reference.—Oxy-, Oxy-mbthyl-, and Pbenyl-
NAPHTHOQUINOMNB.

(P) . NAFHTHOQVINOLINE CABBOXYIIC

ACID C,4HjN0j».6,P.H4<; o.CH:CH •

[187°]. Obtained by oxidising methyl-f;8)-naph-

thoquinoline with KMnOj and HjSO, (Saitz, B.

22, 261). White crystalline powder, insol. water,

m. sol. boiling alcohol.—NaA' 2^aq. Crystals,

si. sol. cold water.—BaA'j4aq: flooculent pp.,

becoming crystalline on long boiling; insol.

water.—CuA'jl^aq: crystalline, insol. water.—

B'HCl : yellow needles, v. si. sol. boiling dilute

HCLiq.—B'jH:2PtOl5 2aq: yellow needles, v. si.

sol. hot dilute HCLA.q.

(a)-Naphthoquinoline (Py. 1, 3)-aioaiboxylic

<.ni;iriTi/OH:OH.C.C(COjH)CH ^TR"!acidC^,<
0.K—

^

O.CO^- ^278].

Formedbyoxidising (a) -styryl-(o)-naphthoquinol-

ine oarboxylio acid with cold aqueous EMnOj
(Doebner a. Peters, B. 23, 1234). Groups of

greenish-yellow needles, insol. cold water, si. sol.

hot water, ether, cold alcohol, and dilute HClAq,

V. sol. cone. HCIA.q.

Salts.—The salts of the alkalis and alkaline

earths are t. sol. water. The Pb and Cd salta
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are white pps.—OuA"2aq: dirty-green pp., b1.

lol. water.—AgjA" : white flocculent pp.
(j3)JTaphtho4iiiuoliue-(Pj/, 1, Sj-dicarhozyUo

aciac.hii<;^
O.C(CO,H):CH • i-^^^ i-

Formed by oxidation of (a)-styryl-(0)-naphtho-

quinoline carboxylic aoid by KMnO, (Doebner a.

Peters, B. 23, 1240). Very slender light-yellow

needles, si. sol. ether, cold alcohol, and benzene,

T. sol. HOAo and alkalis.—BaA'^aq : white
flocculent pp.—Ag^" : powder, si. sol. water.

NAFHTH0(lUmOLIN£ SULFHONIO AGIO

Obtained from (;3)-naphthylamine sulphonio

acid of Forsling (B. 20, 2099) by heatmg with
glycerin, H^SO,, and nitrobenzene (Immerheiser,

B. 22, 404; cf. Gentil, B. 18, 201). Small
needles, nearly insol. water. Very dilute solu-

tions of the acid and its salts fluoresce blue.

—

EaA', 4aq. Splendid prisms.

(o)-NAPHTH0Qirm01IE C,.H„Oj i.e.

C^Hj^^QJi-CT. {a)-Naphthaguin(me. Mol. w.

168. [125°].

Formation.—1. By oxidation of naphthalene

by CrOa in HOAo (Groves, C. J. 26, 209 ; cf.

Hermann, A. 151, 63).— 2. By oxidising with
chromic acid the following bodies : naphthylene-
p.diamine, and its acetyl derivative (Liebermann
a. Dittler, B. 6, 94S), (a)-naph<thylamine and its

Bulphonic acid (Beverdin a. Nolting, B. 12, 2305),
(a)-anudo-(a)-naphthol (Liebermann, ^.183,242),
and the acetyl derivative of (a)-naphthol (Miller,

B. 14, 1600).

Pr^aration.—1. Naphthalene (10 g.) is dis-

solved in HOAo (60 g.) ; to this is slowly added
a solution of CrO, (30 g.) in water (20 c.c). The
mixture is heated at 100°. Water (30 g.) is added,

and the liquid, when cooled to 20°, filtered from
naphthalene. From the filtrate water precipi-

tates naphthoquinone. Becrystallised fromUght
petroleum (Japp a. Miller, O. J. 39, 220 ; cf.

Groves, O. J. 26, 209 ; Plimpton, C. J. 37, 634

;

Miller, Bl. [2] 43, 125).—-2. (a)-Naphthol-orange

(Tropeoline 000 No. 1) is reduced to sulphanilio

acid and (1:4) amido-naphthol, the latter is oxi-

dised and the quinone purified by distillation

with steam ; the yield is 40 p.o.—3. By oxidation

of (a)-naphthylamine (Ipt.) with E2SO4 (6pts.),

water (25pts.), and KjCr^O, (2|pts.), in the cold

(Monnet, Beverdin, a. Nolting, B. 12,2306).

Properties.—Yellow triolinio needles, which
begin to subUme below 100°. Volatile with steam.

V. si. sol. water and ligrom, v. sol. benzene, CS^,

chloroform, ether, HOAo, cone. HjSOj, and boil-

ing alcohol. Smells like quinone. Alkalis form
a reddish-brown solution. It is not attacked by
SO, in the cold. Beacts in alcoholic solution

with primary amines forming compounds repre-

sented by C,„HsO^B, which may be considered

to be alkyl-amido-(a)-naphthoquinones or more
probably as oxy-(;3)-naphthoquinone alkylimides.

Secondary amines act forming compounds re-

presented by CioHjOjNEB' ; but diphenylamine

acts only in presence of HCl. Tertiary amines
do not react in this way. Hydro-naphthoquinone
may be used instead of naphthoquinone, being

oxidised by the air. Salts of amines may be

used instead of amines. The compounds crys-

tallise i^ qe^dlea (Pluupton, (7. /. 37, 633).

Reactions.—1. Naphthoquinone dissolves in

aqueous KOH and Na,;COs, and on adding acids

a red body is ppd. This is also got by oxidising

naphthalene with CrOj in acetic acid and
neutralising the hot hquid with Ka.,GO, (A.

Guyard, Bl. [2] 31, 64; Plimpton, C.J. 37, 641).

It is soluble in benzene and ppd. from it by light

petroleum as a dark-red powder. This substance
was named oarminaphthe by Laurent (Rev.

Scient. 14, 660), who ascribed to it the formula
CigHjO,.—2. Boiling nitric acid oxidises it to

phthalio acid.—3. Boiling HIAq and P reduce it

to hydronaphthoquinone [176°]. Tin and HCl
act in like manner.— 4. When boiled with an
aqueous solution of an equivalent of hydro-
naphthoqtmwne there is deposited on cooling
dark-purple crystals of naphthoquinhydrone
CjoHijOi. It is readily converted by oxidising

agents into naphthoquinone and by reducing
agents into hydronaphthoquinone.—5. Bromine
in presence of iodine forms di-bromo-naphtho-
quinone [218°] (Miller, Bl. [2] 43, 125).—6.
Heated with bemoic acid at 160° it forms
needles of ' benzonaphthone ' Cj,H,20g 1 which
may be purified by successive boiling with
aniline, and alcohol (Japp a. Miller, C. J. 39,

221). This body is msoluble in ordinary sol-

vents and in aqueous NaOH. Aqueous KMnO,
oxidises it to phthalic acid. It is not affected

by ZnEty and therefore contains no hydroxyl.

—

7. Boiling fuming HGlAq forms a green amor-
phous powder, insol. water, alcohol, and ether,

but partially dissolving in HOAc forming a blue

solution (Krapp a. Sohultz, A. 210, 178).—8.
Phenyl-hydrazine reacts forming benzene-Azo-
(o)-naphthol Oi„H„(OH).NjPh.— 9. On adding
aqueous ammonia to alcoholic naphthoquinone
the liquid becomes brown and, by precipitation

by water, a red-brown amorphous body is formed,
probably Laurent's ' carminaphthe ' (Plimpton,

0. J. 37, 641).—10. Yellow ammonium sulphide

produces a red powder melting with complete de-

composition at about 300° (Willgerodt, B. 20,

2470).—11. When a solution of methylammie
(acetate) is added slowly to a small quantity of

naphthoquinone dissolved in alcohol, methyl-
amido-naphthoquinone C,„HuOaNMe [232° un-
cor.], is formed. It crystallises from alcohol in

red needles, which are reduced by SO^ forming
a substance crystallising in white needles (Plimp-

ton, 0. J. 37, 639).- 12. When an alcoholic solu-

tion of naphthoquinone is mixed with excess of

aqueous dimethylamine the solution neutral-

ised with acetic acid and the liquid allowed to

evaporate spontaneously, there is deposited a

substance CinHjO^NMej which crystallises from
alcohol in bright-red needles [118°] (Plimpton,

0. J. 37, 642).—13. With ethylamme acetate in

alcoholic solution a brown liquid is formed. If

this is boiled with charcoal, filtered and evapo-

rated deposits ethyl-amido-naphthoquinone

CioHsOjNEt as red needles [140°]. It may be
sublimed, and is soluble in benzene, hardly so

in light petroleum (Plimpton, 0. J. 37, 640).

—

14. Aniline in alcoholic solution forms a red
liquid. If this solution is heated to boiling and
poured into water, the pp. washed with dilute

acetic acid and crystallised from alcohol, animal
charcoal being used,the product isphenyl-amido»
naphthoquinone 0,„H„OjNPh [191°] (Plimpton,

I a. J. 37, 635). It crystallises in red needles, v.

89i
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Bol. hot alcohol, benzene, and ether. Insol. light

petroleum. It forms a crimson solution in cone.

HjSOj from which it is ppd. unchanged by water.

It forms a purple solution in alcoholic potash.

It is not attacked by acetic or benzoic anhydride.
It is attacked by cone. HCl at 170° and by
aqueous SO, at 126°, aniline being among tbe
products (Plimpton, C. J. 37, 635 ; ef. Zineke, B.
12, 1645 ; 14, 92).—15. p-Bromo-mnUne forms,
in like manner, when heated with (a)-naphtho-
quinone or oxy-(o)-naphthoquinone, red needles

[266°-269°l (Baltzer,B.14,1899).—16. m-Nitro-
amline yields C,„H5(NHCsH,N0J0j [270°] (B.).

17. p-Nitro-amiline forms 0,„H5{NHObH4NO,)Oj
melting above 270°, which may be reduced to

0,„Hs(NH.CeH^NH,)Oj [177°] (B.).-18. Ethyl-
amline produces C,„Hs(NPhEt)02 crystallising

in violet needles [155°] (Elsbaoh, B. 15, 1810).—
19. o-ToVuidAiw forms C,„H5(NH0,H,)02 crystal-

lising in red needles (Elsbach, B. 15, 689).—20.
p-Toluidine forms 0,oHj(NHC^j)02 crystallising

from alcohol in red needles[200°] and forming a
crimson solution in cone. HjSO, P'limpton, 0. /.

37, 638; Elsbach, B. 15, 687).—21. DipUnyl-
armne forms C,oHj(NPh2)02 crystallising from
alcohol in needles [164°] (Plimpton).

0.ir. O.H<gg'^)-gi or

Oja,<^>jjQ,':^-g. Nitroso-(a)-nap'ht1uA.

Formed, together with a greater quantity of the
(3)-ozim of (/S) -naphthoquinone, by the action
of nitrous acid on (a)-naphthol (Fuchs, B. 8,

626). Prepared by the action of hydroxylamine
hydrochloride on (a)-naphthoquinone (Gold-
sohmidt, B. 17, 2064). Yellowish needles, de-

composing at about 190°. V. sol. alcohol and
ether, si. sol. GS, and hot benzene. Slightly

volatile with steam. Dissolves in alkalis, but is

reppd. by CO,. Does not colour mordants (Kos-

taneoki, B. 22, 1347). BeacUons.—1. Niiria

add converts it into di-nitro-(o)-naphthol. —
2. Alcoholic EgFeCyg forms nitro-(a)-naphthol.
— 3. POI5 forms '/8'-di-chloro -naphthalene
[68°]. — 4. Phenyl cycmate unites, forming
0,„Hs(OH):NO.CO.NHPh, which crystallises in

yellow prisms [170°] (Goldschmidt a. Strauss,

B. 22, 3106).—5. Boiling with aniline and HOAo
yields phenyl - Ifi) - amido - (a) - naphtho - quinoue

anilide C,„H5(NHPh)<^pjj [187° cor.] (Bromme,

B. 21, 393).—6. 2J-Toluidihe forms, in like

manner, ^-tolyl-amido-(a) -naphthoquinone p-
toluide [183° cor.] (B.).—7. 'I'-Cunddine forms
if>-cnmyl-amido-(a)-naphthoquinone ifr-oumidide

[181° cor.].—8. Naphthylarmne forms (o)-naph-

thyl-amido-(a)-naphthoquinone-(a)-naphthalide
[178° cor.].—9. Bromme in HOAc forms di-

l)romo-^a)-naphthoquinone oxim Gi^fii^KMna
[175°] (Bromme. B. 21, 391). Methyl ether
A'Me. [100°]. Yellow crystals ; v. sol. alcohol,

ether, and benzene, insol. water; dissolves in

HjSO, with a yellow colour (Ilinski, B. 17, 2589).
Di-oxim C,„H8(NOH)j[l:4]. [207°]. Formed

by faoiUng the mono-ozim for two days with
hydroxylamine and alcohol (Nietzki a. Guiter-
mann, B. 21, 433). Slender colourless needles,
sol. alcohol and ether ; decomposed by melting.
With Ac.0 it yields 0,^,(NOAc), [160°]. Tin
^nd p(^l reduce it to iiapbthylene-4ia;ttiiie.

AlkaUne EMnO, oxidises it to di-nitroBo-uapb
thalene 0,^5(N0)j, a yellow powder, exploding
at 120°.

Di-chloro-di-imide C,|,Hj(NCl),. [137°].

Formed from naphthylene-^-diamine hydro-
chloride and a cold solution of bleaching powder
(Friedlander a. Bockmann, B. 22, 591). Yellow
needles (from alcohol and xylene), smelUng
strongly like quinone. Beconverted by reducing
agents to naphthylene-diamine. Gone. HClAq
in HOAc converts it into di-chloro-(a)>naphtho-

quinone [190°].

Di-phenyl-di-imide C,jH8(NPh),. [187°].

Formed by heating benzene-azo-(a]-naphthyl-

amine with aniline at 150° (Fischer a. Hepp, A.
256, 264). Golden plates, si. sol. alcohol.

Tetrahydride ^^^^^^^^. [55-6°].

Obtained by oxidising (a)-naphthylamine tetra-

hydride with Na^Gr^O, and E^SO, (Bamberger a.

Lengfeld, B. 23, 1131).

(i8)-Naphthoqmnone O^.^pgl^^- ^<^-

mation.—^By oxidation of amido-(;3)-naphtbol,

which is got by reducing its (o)-oxim (nitroso-

(j3)-naphthol) (Stenhouse a. Groves, 0. J. 32,

47; 33, 415; A. 189, 153; 194, 202; Lieber-

mann a. Jacobson, A. 211, 40). The amido-(/3)-

naphthol may also be obtained by reducing (j3)-

naphthol orange (v. Azo- comfoumds).
Pr^arafion,—Amido - W) -naphthol hydro-

chloride (1 pt.) is dissolved in saturated aqueous
SO2, and when cold the solution is poured into

ferric chloride solution (12 pts., containing 1-3

pts. Fe^O,). The quinone is deposited as golden
needles (Groves, C. J. 45, 298).

ProperUes.—Orange needles (from alcohol)

or red needles (from ether). Softens and de-

composes at 116°-120°. Has no smell. Is not

volatile with steam. Dissolves in alkalis, form-

ing a yellow solution, which absorbs oxygen
from the air.

BeacUons.—1. Boiling mtrie acid forms

phthalic acid.—2, SO, reduces it to hydro-(j3)-

naphthoquinone. HIAq acts in like manner
(S. a. G.). Tin and HClAq reduce it to di-

naphthyl dihydroquinone ' CjuHnO^ crystallising

in colourless needles [178°] (Korn, B. 17, 3024).

3. Dilute HjSO, forms, on warming, ' di-naph-

thyl-diquinhydrone ' Ga,H,jO„ a black insoluble

powder (S. a. G.).—4. Chlorine passed into its

solution in HOAc forms chloro-naphthoquinon*

and the compound C^,<Jg(jj jjq^^
which

crystallises in monoclinic needles (containing

2aq) [112°], and, when anhydrous, melts at 128°

(Zineke, B. 20, 2892).—5. An alcoholic solntioo

ot aniline forms the anilide C„H„NOj, probably

oxy-(a)-naphthoquinoneanilideG,oHg(OH)<^^p]i

(Liebermann a. Jacobson, A. 211, 75 ; Zineke, B.

14, 1494). This substance crystallises in red or

yellow needles melting above 240°, insol. water,

si. sol. alcohol and hot benzene. It is split up

by boiling acids into aniline and oxy-^o)-naphtho-

quinone. Boiling HOAo converts it into phenyl-

aniido-(a)-uaphthoquinon'e. With NaOEt and

alkyl bromides it gives the compounds
0,„H.(OMe)0(NPh) [151°], C.^.^tNO, [104°],

G„H,.PrNO, [100°], and C,^,„PrNO, [104°]

(Zinok?, B, %B, 279). f}ie «0-$(^ll^d di^nilide 9?
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(jS)-naphthoqamone, which is formed by heating
ai-biomo-(a)-iiaphthol with aniline, ia probably
the anilide of phenyl-amido-(j3)-naphthoquinone

Oii)Hj(NPhH)<[^pj^. It crystallises in orange-

red needles [179°] (Meldola, C. J. 45, 157; cf.

Zinoke, B. 15, 481). This body has also been
described as di - phenyl - di - imido -naphthol
C,„H5(0H)(NPh)j(Griess, B. 13, 123). The cor-
responding di-^-toluide [o. 175°] and di-(;8)-

naphthalide [247°], prepared by the same reac-
tion from di-bromo-(a)-naphthol, are probably
tonstitnted in a similar manner.—6. Ethyl-
aniline forms phenyl-ethyl-amido-(i8)-naphtho-
quinone 0,„H,(NPhEt)Os? which crystallises in
thick red needles [165°], insol. NaOHAq, and is

resolved by dUute HClAq into ethyl-anilino and
(i3)-oxy-(a)-naphthoqmnone (Elsbach, B. 15,
691).—7. o-Toluidim forms 0„H,sN02, pro-

bablyO,„H,(OH)<^Q ^ , which crystallises in

red needles, sol. NaOHAq. It is not affected by
HOAc at 150°. Bomng dilute HClAq splits it

np into o-toluidine and (i8)-oxy-(a)-naphtho-

qninone (Elsbach, B. 15, 689).— 8. p-ToluicUne
forms tiie 2>-1^oluide C„H„N02, probably

C,,H,(OH)^^ Q^ jj , which crystallises in red

needles [246°], sol.^NaOHAq. On heating with
dilute HClAq at 130° it forms ()3)-oxy- (a)-naph-
thoquinone, and this body is probably an inter-

mediate product in the conversion of (i3)-naph-

thoquinone p-toluide into (a)-naphthoquinoue
j)-toluide, which takes place on heating with
acetic acid at 150° (Elsbach, B. 15, 686). It

gives the following ethers :—C„H|2MeN0j [150°],

e„H„EtN0j [137°], and C„H,,PrN02 [139°]

(Zincke a. Brauns, B. 15, 1969).-9. Boiling with
unmonium acetate forms (^)-uaphthazine.

Phenyl hydrazide C,„H,<^j2q
jj

Benza/n,6^-azo-{(^'naphthol. [138°]. Formed by
the action of phenyl-hydrazine hydrochloride
upon (j3)-naphtiioquinone suspended in acetic

acid (Zincke a. Bindewald, B. 17, 3030). Long
red needles, sol. hot alcohol and hot HOAc,
insol. water. Does not combine with acids or

bases. Yields amido-naphthol on reduction with
SnCl;. Bromine in HOAc forms Gifi^fii^fi
[216°-219°].

o-Tolyl-hydraBtde CuH^KjO i.e.

0„H,<^ JJ2C H,* f^®®°J- ^** V^^^' with

golden lustre, t. e. sol. alcohol. Beduced by
SnCl, to omido-naphthol. Nitric acid oxidises

it to di - nitro - naphthol. Bromine forma
C„H„Be,N,0 [254°].

f-Tolyl-hydraside CjjH^NjO t.e.

Bed

2491).

needles

Forms
0»H.<a:NHC,H,- P^SO].

(Zincke a. Bathgen, B, 19,

C„H„BrsN,0 [136°].

(«)-Oa;t»»C.H,<^g£^g°. {aymtroso-

($)-naphthol. [109-6°]. S. (alcohol) S-4 at 13°.

Prepared by adding a concentrated aqueous so-

lution of NaNO, (50 pts.) to a boiling solution of

(0)-naphthol (100 pts.) and ZnCl^ (75 pts.) in

(pint (600 pts.). After cooling, and standing for

some hours, the brown zinc salt which separates

U washed with alcohol, suspended in water

(1000 pts.), and digested for a short time with

NaOH (90 pts.). After cooling, the sodium saltii

filtered off, washed with a little water, and de-

composed by cold HCl. The yield is 110 p.o. of

the naphthol (Henriques a. Ilinski, B. 18, 704

;

cf. Groves, O. J. 45, 295 ; Stenhouse a. Groves,

O. /. 32, 47 ; A. 189,_ 146 ; Fuchs, B. 8, 1026).

Properties.—Thin plal;es or short thick orange
prisms. Y. si. sol. boiling water, si. sol. ligroi'n,

V. e. sol. ether, benzene, and HOAc. Volatile
with steam (when pure). Beactions.—1.

Aqueous ammonia at 100° forms a compound
0,(,HgNjO, probably the oxim of naphtho-

quinonimide 0,„H„<^^ ^^t which crystal-

lises from alcohol in green needles [152°],

soluble in alcohol, ether, acids, and alkalis. It

is converted by nitrous acid into an unstable ni-

trosamine OioHb<;^|^^ [244°], which forms the

salts KCioH^NaOi and AgC,„H,N,Oj. Naphtho-
quinonimide-oxim is reduced by ammonium
sulphide to a base C,„HjN2 [92°-95°]. Naphtho-
quinonimide-oxim forms the salts KOijHjNjO, a
red powder; 0,|,HjNjOHCl, yellow plates;
(C„HgN20)2H2FtClg2aq, orange needles, and
C,„HsNj0HN0j.—2. Dilute niMc acid forms
nitro-naphthol.—8. Ammomum sulphide reduces
it to amido-naphthol.—4. Chlorine passed into

a cold solution of the oxim in chloroform yields

OjH4<^„L Infjii crystallising in yellowish

red needles (Zincke a. Schmunk, A. 257, 133).

This body takes up more chlorine, forming

C»H4<^qL
L'cHCl'

which crystallises in

white needles [186°], and when treated with
potash changes to the di-chloro- derivative

°«^*<0(a22lcCl [166°]--5- Sronmie added

to its solution in chloroform unites forming
CigHjNOjBr, crystallising in colourless needles

[131°], which dissolve in alkalis, changing to

C»H4<oa^CBr' <"7staUising in yellow

needles [172°]. The last body is also formed by
adding bromine to a solution of (i3)-naphtho-

quinone (a)-oxim in cold HOAc. Bromine added
to a hot solution in HOAc forms a bromo-naph-
thoquinone [201°] (Brdmme, B. 21, 386)

6. Phenyl cyamaU forms OioH,<^^o.CO.NHPh
crystallising in feltedneedles [128°] (Goldschmidt
a. Strauss, B. 22, 3106).—7. SOj or NaHSO,
acting on its alcoholic solution form amido-
naphthol sulphonic acid (Schmidt, J. pr. [2] 42,

156).—8. AmUne in HOAc forms the same
phenyl-amido-naphthoquinone anilide as it forms
with the two other naphthoquinone-oxims
(Bromme, B. 21, 393). S alts.—NaA' : green pp.
(from alcoholic solution), si. sol. water.—KA'

:

lustrous green plates, sol. water and alcohol.

—

NH^A': green plates.— CoA'j: brownish-red pp.—CoA', : purple-red pp., soluble without altera-

tion in alcohol, aniline, phenol, cone. H^SOj, and
HNO3 ; it is very stable towards acids, alkalis,

oxidising agents, and reducing agents (Ilinski a.

Enorr, B. 18, 699).—NiA',: brownish-yellow pp.,
b1. sol. water and alcohol, easily decomposed by
acids (difference from the cobalt salt).—FeA',

:

black pp., insol. water, t. sol. aniline, forming a
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dark-brown solution.—CuA'j-, lustrous brown pp.,

Bol. dilute HClAq and 50 p.o. acetic acid.—^AgA.':

reddish-brown powder, insol. water and alcohol.

Ag(NHJA'j ; slender green needles, insol. water

and alcohol.- AgHA'j ; microcrystallins brown

pp., sol. alcohol (Ilinski, B. 17, 258X ; 18, 2728).

Methyl ether of the (a)-oxim

O.H.^g(^°^):g°. [75°]. Long yeUow

needles, v. sol. alcohol, ether, and benzene, m.
sol. hot water, si. sol. cold ligroin. Forms a

deep-red solution in HjSO,. Yields (a)-amido-

(/3)-naphthol on reduction with tin and HClAq
(Goldschmidt a. Sohmid, B. 18, 571).

Ethyl ether of the {aj-oxim
C,„H,0(NOEt). [50°-60°]. Needles (from al-

oohol-ligroin) (Ilinski, B. 19, 341).

BenzoylderivativeGj„B.fi{liOBz).llli°].

{$) . Oxim C„H,<^°-.^(^°^1 (fi)-NUroso-

(a)-iuiphtliol. [148°] (W.) ; [152°] (G.). This is

the chief product of the action of nitrous acid on
(o)-naphthol (Fuchs, B. 8, 626). It may be se-

parated from the oxim of (a)-naphthoquinone {v.

supra), which accompanies it by means of their

sodium salts (Worms, B. 15, 1816). It is also

obtained by boiling ()3) -naphthoquinone with

hydroxylamine hydrochloride for half an hour
(Goldschmidt, B. 17, 215). Yellow needles (from

benzene), almost insol. cold water, m. sol. ether,

y. sol. alcohol. Somewhat volatile with steam.

Cone. H^SOj forms a deep-red solution. Not
decomposed by boiling alcoholic potash.

Eeactiojis.—1. Bromme acting on its solution

in chloroform unites forming a dibromide

C,„H,N0jBr2, crystallising in grey leaflets [155°]

(Bromme, B. 21, 390). Bromine acting on its

solution in HOAo yields the bromo- derivative

CioHjBrNOj, separating from alcohol in yellow

crystals [175°] (B.).—2. Alkaline KaFeCy^ oxi-

dises it to (;8)-nitro-(o)-naphthol.—3. Nitricacid

forms di-nitro-(o)-naphthol andphthalic acid.

—

4. Phenyl cyanate unites with it, forming

0,oH3<^Q QQ
jjgpij.orystallisingfrombenzene

in greenish-yellow prisms (containing benzene)

[120°] (Goldschmidt a. Strauss, B. 22, 3106).—

6. AniUne in HOAc forms the same phenyl-

amido-naphthoquinone anilide as with the other

two isomeric oxims (Bromme).
Salts.—NHjA': lustrous green needles.

—

NaA' (dried at 110°): reddish-brown powder,

insol. oono. NaOHAq, m. sol. water and alcohol.

—EA' : lustrous green plates.—BaA'j 2aq :

bronzed plates.—PbA'^: dark-brown scales,

insol. water.—AgA' : brownish-red pp.

Methyl ether of the (P)-oxim

C.H,<^°-^P[°^*); [98°]. From the Ag salt

and Mel (Fuohs). Formed also by heating {$)-

naphthoquinone with the hydrochloride of the

methyl ether of hydroxylamine (Goldschmidt a.

Schmid, B. 18, 571, 2224). Tellowish-green

needles, v. sol. alcohol. Beduced by tin and
ECl to (/3)-amido-(a)-naphthol.

Ethyl ether C,„HeO(NOBt). [101°]. Flat

greenish-yellow needles.

Benzoyl derivativeOi„B.fi(piOBz). [162°].

Di-oxim 0,„Hs(NOH)j. [149°] (G. a. S.);

[166°] (B.) ; [181°] (K. a. M.). Formed by
warming either the (a)- oi the Ifi)- oxim in con-

centrated methyl-alcoholic solution with hy-
droxylamine hydrochloride at 100° (Goldschmidt
a. Schmid, B. 17, 2066 ; Bromme, B. 21, 392).
Formed also by adding an alkaline solution of

hydroxylamine to a cold solution of the (a)-oxim
in caustic soda (Kehrmann a. Messinger, B. 23,

2816). Yellow needles, forming a reddish-yellow
solution in alkalis, and a dark-red solution in

HjSOj. On warming with dilute H^SO, or with
alkalis it is converted into an anhydride.

Phenyl cyauate also brings about this change
(Goldschmidt a. Strauss, B, 22, 3107). Phenyl
hydrazine combines, forming CigHi^jO,, which
crystallises from alcohol in tufts of long needles

[105°-138°] (Polonovsky, B. 21, 182). Stannous
chloride reduces it to naplithylene-(l, 2)-dianiine

Alkaline E^FeCyg oxidises it to di-nitroso-naph

thaleneC,gH,e(N0)2, which crystallises in needles

[127°] ; insol. water and alkalis, v. sol. alcohol

(Leuekart, B. 19, 174, 349). The dioxim colours

iron and cobalt solutions brown.—EGggH^NjOj

:

brownish-red amorphous pp., obtained by adding
ether to an alcoholic solution of the dioxim and
KOEt (Ilinski, B. 19, 342).— AgC|oH,NA:
dark-red pp., obtained by adding ammoniaoal
AgNOgto an alcoholic solution of the dioxim.

(a) - Methyl ether of the dioxim

OA<«g'S-g(fOH), ^i5g33_ j,„^^^ab,

action of hydroxylamine on the methyl ether of

the (a)-oxim. Insol. water, sol. alkalis.

(/3) - Methyl ether of the dioxim

C.H,<gg)'g}fQM«). Formed from the

silver salt of the dioxim and Mel ; and also by
the action of hydroxylamine on the methyl ethei

of the (3)-oxim. Yellow oil, turning brown in

air. Sol. alkalis.

(a) - Ethyl ether of the dioxim

C.H<°ei:^^°^)- [153°]. Formed by

warming an alcoholic solution of the ethyl ether of

the (a) -oxim with hydroxylamine hydrochloride.

Green needles (from alcohol) ; insol. water.

—

KCijHiiNjOj : brown needles.

Anhydride of the dioxim

CioHb-^>0. [78°]. Formed from the dioxim

by the action of AcCl, alkalis, or acids. Formed
also by heating the (a)- or (fi)-oxim with an
alcoholic solution of hydroxylamine hydro-

chloride at 150° (Goldschmidt, B. 17, 216, 801).

Long colourless monoolinicneedles (from ligroin).

Insol. alkalis.

Pm-Naphthoquinone OigHgO, t.e.

ro—o„

OH-CH C Oh'cH" '^"""'^ ^° small quantity la

the product of the oxidation of di-bromo-(a)-

naphthol by fuming nitric acid (Meldola a.

Hughes, C. /. 57, 632). Slender, pale-yellow

needles ; no definite melting-point observed.

Blackens and decomposes above 220°. SI. sol.

boiling dilute NaOH. Gives an azo- compound
with phenyl hydrazine. Not reduced by cold

aqueous SO,. Zinc-dust and HOAc reduces it

to the corresponding dioxynaphthalene, which
blackens at 205° and forms a diacetyl derivative

melting at 227°.

References. — Auido-, Aucdo-oxy-, Bbouo-i
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BBOHO-AUtDO-, Cai.oBo-, NiTBO-, and Oxy-
NAPHTHOQUINONB.

KAFHTHOQUHTONE-FHEITAZINE

C|,H,<^gQ'^'j^])>0„H4. Pormed by heating o-

nitro-phenyl-amido-naphthoguinone with aloo-

holio ammonium sulphide (Leicester, B. 23,

2797). Green plates (from alcohol). Its alco-

holic solution is brown with green fluorescence.

NAPHTHOaumOHE PHENYL -HTDBAZ-
IDE V. Benzene-Azo-na^hthol.

NAPHTHOaVINONE-IOLAZINE
n n /CO.C.N.C.CH:CH ,, j t, j *
°'^«<C0.C.N.C.CH:6Me- ^°™^^ by reduction

of o-mtro-tolyl-amido-{o)-naphthoquinone with
alcohoUo ammonium sulphide (Leicester, B. 23,

2797). Steel-blue plates with green lustre, form-
ing a green powder. Cone. H^SO, forms a green
solution. Its solutions in alcohol or HOAc are

greenish-yellow with faint moss-green fluor-

escence.
NAFHTHOQTriNONE TOLYL HYDBAZIDE

v. Toluene-Azo-naphthol.
NAPHTHOQTJIHOXAimE O.^HgNj i.e.

^'^K^E^f&K' t62°]. Formed by

warming naphthylene-(o;8)-diamine with the
bisulphite compound of glyoxal in presence of

some HOAo^ (Hinsberg, B. 23, 1394). Small
colourless needles ; t. sol. alcohol and ether, si.

sol. hot water. Volatile with steam. Cone. H^SO^
gives a deep-red colour, turned yellow by addition

of water.—The sulphate crystallises well.

The platinochloride is si. sol. water.

NAPHTHOQUINOZIia: V. Oxim of Kaphtho-
QUntONE.

NAPHTHOSXYEIIi v. LacUme oiperi-kmDO-
NAPHTHOIO ACID.

NAPHTHOTOIAZINE v. Tolunaphthazini;.
(o)-NAPHTHOXINDOLE C,jH„NO i.e.

C,„Hj<^^g >C0. [245°]. Formed by the ac-

tion of mineral acids on the sodium salt of (a)-

naphthindole sulphonic acid (Hinsberg, B. 21,

116). Colourless needles (from alcohol). Yields

a nitroso- derivative, which on reduction and
subsequent oxidation forms (a)-naphthisatin.

(;8) - Naphthoxindole C,„Hs<;^^ >C0.

[^34°]. Formed by the action of mineral acids

on (i3)-naphthindole sulphonic acid (Hinsberg,

B. 21, 114). Faint greenish needles. SI. sol.

water, v. sol. alcohol, ether, HOAc. Not attacked

by minerdl acids. Cone. KOHAq dissolves it

without change. Baryta-water at 150° in sealed

tubes yields the Ba salt of a strong acid. NaNO,
in HOAo solution gives a nitroso- derivative [o.

240°], crystallising in yellowish-red needles.

M. sol. alcohol, ether, HOAc, si. sol. water.

WAPHTHOXY-ACETIC ACID ,« _

derwaUve of Gltcollio acid, vol. ii. p. 639.

KAPHTHOYL-BENZOIC ACID C,sH,jOs i.e.

C,oH,.OO.C,H^.CO^ [173-5°]. Formed by the

action of phthalio anhydride on naphthalene in

presence of AICI3 (Ador a. Crafts, 0. B. 88, 1355).

Small white prisms (from dilute alcohol). Its

Ba salt crystallises from alcohol in very hygro-

scopic needles. Cono. H2SO4 converts it into

naphthanthraquinone Oifi,<:^QQ^Ofit (Elbs,

B. 19, 2209).

KAPHTHOYI-CYANIDE v. NitriU of Nath-
THTIi-aiiTOXILia ACID.

NAPHTHOYL-FOEMIC ACID v. Naphthsl-
OLTOXYLIO AOn>.

(ao)-DINAPHTHYL C.,(,Hn i.e. (C,„HJj. Mol.

w. 254. [154°]. (above 360°). V.D. 8-67 (oalo.

8-77).

Pormation.—1. Together with phthalio acid

and other bodies by heating naphthalene with
MnO^ and dilute H^SOj (Lessen, A. 144, 77).—
2. By distilling (|8i8)-dioxy-dinaphthyl (1 pt.) with
zino-dust (12 pts.), the yield being 65 p.o. of the

theoretical (Walder, B. 15, 2170 ; Julius, B. 19,

2549).—3. By distilling (/3)-' dinaphthyl diquin-

one ' OjjHjjOi with zino-dust (Korn, B. 17,

3019).—4. By diazotising di-amido-dinaphthyl
(naphthidine), and boiling the tetra-azo-dinaph-

thyl sulphate with alcohol (Nietzki a. Groll, B.
18,3256).

Preparation.—^Naphthalene is boiled with
MnOj and HjSOi (dUuted with more than its own
bulk of water). The product is boiled with water,

filtered, and the residue extracted with alcohol,

the alcohol boiled ofi (in a current of air), and
the residue distilled. The fraction coming over

above 360° is boiled with light petroleum and
animal charcoal, filtered, and allowed to crys-

tallise (Watson Smith, 0. J. 35, 225). No /3j3

compound is formed.
Properties.—Colourless plates (by sublima-

tion), V. sol. benzene, CSj, HOAc, and ether,

m. sol. alcohol. Its solutions exhibit blue

fluorescence (E.).

Picric acid compound
Cj„H„20„H2(NOj)30H. [145°]. Eeddish-brown
I166Q.16S

(oj3)-Dinaphthyl OjoH„. [76°] (S.) ; [80°]

(W.). V.D. 8-78 (calc. 8-77). Formed, together

with a larger quantity of the (PP)- and a very

little (Jf the (ia»)-isomerides, by passing the vapour
of naphthalene, mixed with SbCl,, through a
red-hot tube (Watson Smith, G. J. 32, 559).

Small six-sided tables, m. sol. alcohol, ether, and
benzene than the (i3;3)-isomeride.

Piorate Ca,H„.C.Hj(NOJaOH. [156°] (Weg
scheider, B. 23, 3199).

(;3/3)-Dinaphthyl C^oH,^. Isodinaphtkyl

[187°] (S.) ; [189'] (G. a. T.). V.D. 8-73 (calo.

8-77).

Pormation.^i. By passing naphthalene
through a red-hot tube (Watson Smith, C. J.

24, 1184).—2. By passing naphthalene and CCl,

through a tube at dull-red heat 4C,„Hj + CCl^
= 20a,Hn + 4HCl -I- (Watson Smith, O. J. 35,

229).—3. By passing through a red-hot tube,

naphthalene with chloroform, (a)-bromo-naph-

thalene, SbClj or SnCl^.—4. By heating to red-

ness (a)-bromo-naphthalene with naphthalene

and soda lime (S.).—5. By passing C^H, and
0,„H,Br through a red-hot tube packed with

FcjOa (S.).—6. By distillitig aluminium {P).

naphthol (Gladstone a. Tribe, 0. /. 41, 16).—
7. By dropping isoamyl chloride upon naph-
thalene (100 g.) and AlClj (25 g.) at 120°; pent-

ane being also formed (Eoux, Bl. [2] 41, 379).

Properties.—Plates (from beuvsene), with
slight blue fluorescence. Much less sol. alco-

hol, ether, and benzene than either of its iso-

merides. On oxidation with KMnO, or dilute

HNO3 at 160° it yields phthalic acid. CrO, in
HOAc produces a quinone 0„fiifl^
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Picric acid compound
C2„H„2C,H2(N02)sOH. [184°]. Orange prisma
(Wegsoheider, B. 23, 3200).

(/8;8)-DinapIitliyl sulphonio acid Ca,H„SOji.e.
0,„H,.0,„H5S0sH. Prepared by heating (fl;B)-

dinaphthyl (15 g.) -with cono. H^SO, (3 g.) for

6 hours at 200° (Watson Smith a. Takamatsu,
C. J. 39, 652).—CaA',2aq: white needles, m,
sol. hot water, insoL alcohol, ether, and benz-
ene.—BaA'2 2aq7

(;3j3]-Dinaphthyl disnlphonic acid

C,|,H,(SOsH).C,„H,(SOsH). Two isomeric aoida

of this formula are formed by heating (i3j3)-

dinaphthyl (10 g.) with cone. HjSO^ (7 g.) at

190° for 6 hours (S. a. I.) One gives an in-

soluble barium salt, the other forms BaA"xaq,
V.' Bol. water, and PbA"a!aq, a yellowish-white

crystalline powder.

(;3)3)-Dinaphthyl tetrasnlphonio acid

C,„H5(S0aH)s.G,„H5(S03H)2. Formed by heating

(0^)-dinaphthyl with an excess of Nordhausen
sulphuric acid (S. a. T.).—PhjA'^Saq: t. sol.

water, insol. alcohol, ether, and benzene.

Beferences.^-Tii-iMSDO-, Di-bbomo-, TBiBi-
CHL0B0-, and Niteo- dinaphthtl.

ITAFHTEYL-ACEIAUISINE Gi^H^N, {.e.

CH,.C(NH),NHO,„H,. («) - NapUhyl - ethmyl -

amidine. Prepared by the action of (oj-naphthyl-

amlne hydrochloride on acetonitnle at 165°

(Bemthsen a.Trompetter,B. 11, 1768).—BBCl

:

soluble prisms.—^B'jH^PtCl,: small yellow tables.

—B'HjOjO,: small crystals.—B'jKjSO, : white

crystals.—B'HNOs : oil.

Si -(a)-uaphthyl acetamidine O^fi^^^i ^•^

CH3.G(NC,JE,).NH0,„H,. Formed from (a).

naphthylamine (6 mols.), AcCl (3 mols.), and
FCl, (Hofmann, J. 1865, 415). Besinous.

'Si-(i3)-naphthyl acetamldine

CHa.C(NO,oH,).NHO,„H,. [168°]. Formed by
heating (J3)-naphthylamine (6 mols.) with AcCl

(3 mols.) and PCI, (1 mol.) at 150° (Masohke,

O. 0. 1886, 824).

(a)-NAPHTHYI-ACETIC ACID C.^HioOji i.e.

C,„H,.CH2.C0jH. [131°]. Prepared by heating

(o)-naphthyl-glyoxylio acid with HI and P
(Boessneok, B. 16, 641). Long silky needles.

Sol. alcohol, ether, acetic acid, benzene, and hot

water, si. sol. cold water.

Amide C,„H,.CH2.C0.NHj. [181°] (B.);

[154°] (W.). Formed from the acid (B.) and per-

haps also by the action of yellow ammonium
sulphide on (<i)-naphthyl methyl ketone (WiU-

gerodt, B. 21, 634). Colourless needles, sol.

benzene, acetic acid, ether, CS,, and hot water.

J!^i<ri26C,„H,.CH2.CN. (above 300°). Formed
from the amide and P^O^. Oil.

DI-»APHTHyi-ACETYIENE
C,<,H,.C;O.C,oH,. [225°]. (above 360°). Ob-

tained by distilling ea;o-di-chloro-di-naphthyl-

ethylene or ea!0-tri-ohloro-di-naphthyl-ethane

(1 pt.) with soda-lime (10 pts.) (Grobowski, B.
11, 301). Long silky needles (from alcohol).

(o)-irAPHTirYI.ACEYLIC ACID 0,sH„Oji.e.

C,„H,.CH:0H.CO2H. {a)-Naphthocinnamic acid.

[207°] (L.) ; [212°] (B.). S. -014. Obtained by
heating naphthoic aldehyde (2 pts.) with sodium
acetate (1 pt.) and Ao^O (20 pts.) at 170° (Lugli,

G. 11, 394 ; Brandis, B. 22, 2155). Needles, m.
Bol. hot water, t. sol. alcohol and ether. Oxi-
dised by KMnO, to naphthoic aldehyde and
aaphtbjic aoid. Combines with bromine form-

ing C,„H,.CHBr.CHBr.CO.H [189°]. SBr at
100° yields- C,„H,.CHBr.CHj.COjH [216°].—
OaA'j: plates.—BaA'j: needles.—GuA',.—AgA':
white pp., blackening on exposure.

NAPHTHYL-ALLTL-THIO-TIBEA G„H„NjS
t.e. C,„H,NH.0S.NHC3H5. [145°]. Formed
from (a)-naphthylamine and oil of mustard
(Zinin, A. 84, 346 ; Prager, B. 22, 3000). Crys-

tals, insol. water, v. sol. alcohol and ether.

Dinaphthyl-allyl-iff-thiourea v. Di-NAPHiHTb-
IMino-IBIO-CABBAMIC EIEEB.

(a)-irAFHIIIYL-AMIDO-ACETIC ACID
GijHiiNOj i.e: C,|,H,.NH.GH2.C0„H. Ncxphthyl-

glycocoll. [199°] (B. a. N.) ;
[19'8°] (J.) ; [192°]

(M.). Formed bom (a)-naphthylamine, chloro-

acetio acid, and KaOAo at 100° (Bischoff a. Hast-

vogel,B. 22, 1808; Jolles, B. 22, 2372; Mauth-
ner, M. 10, 251 ; Forte, G. 19, 361). Needles,

insol. water, almost insol. ether, si. sol. alcohol,

T. sol. acetone. Forms a platinochloride and a
nitrosamine. The Ga salt distilled with calcium

formate gives a product crystallising incolourless

plates [163°].—CaA'2 3aq : tufts of needles.—

BaA'j2aq.—CuA'j: small plates.—^AgA'aq: silvery

plates.

AnTiydride (C„H,.NH.CH2.CO)sO. [269°].

Formed by heating the acid at 230°. Scales,

insol. ether, sol. alcohol.

Acetyl derivative 1154:°].—^BaA',6a4.

(0)-Naphthyl-amido-acetic acid

G,„H,.NH.CHj.COsH. [135°]. Formed by heat-

ing (fl)-naphthylamine (2 mols.) with a solution

of ohlcro-aoetio aoid (1 mol.) at 100° (Jolles, B.
22, 2372 ; Bisohofi, B. 23, 2005). Minute crys-

tals (from water), V. sol. alcohol, ether.and HOAc.
Yields a nitrosamine C,„H,.N(NO).GBLi.CO.,H

crystallising from MeOH in reddish plates

[126°].

Salts.—The Ag salt decomposes on drying

in the air. (/3)-Naphthylamine salt

C.oHjNHjHA'. [116°]. Needles.

(a)-HAFHTHYI-AmiDO-CSOIONIC ACID.
Ethyl ether C,„H,NH.C(Me).CH.COjEt. [45°].

Formed by the action of acetoacetic ether on
(a)-naphthylamine (Conrad a. Limpach, B. 21,

531). White silky needles, sol. ether and benz-

ene. Yields on heating to 240° (Py. l:3)-oxy-

methyl-(a)-naphthoquinoline, with elimination

of alcohol.

(/3)-II'aphthyl-ainldo-CTotonio acid Ethyl
ether 0,oH,NH.C(Me).CH.COjEt. [66°]. Formed
by the action of acetoacetic ether on (fl)-naph-

thylamine at 100° (Conrad a. Limpach, B. 21,

532). Large prisms (from alcohol). Yields

(Py. l:3)-Oxy-methyl-(i8)-naphthoquinoline on
heating to 240°.

(i8)-NAPHTHYL AMIDO-ETHYl OXIDE
CjjHisNO i.e. 0^„^B.,.0.Cj3.^nBi,. Formed by

the action of alcoholic ammonia on the chloro-

ethyl ether of (;8)-naphthol (Koelle, B. 13, 1955).

Amorphous mass. — B'HClaq: needles. —
B'jHjPtClB: needles.

(o)-NAPHTHYI-AMIDO-METHYL-MAIOII.
AMIC ACID CH3.C(NHC,„H,)(C02H)(CONHJ.
Ethyl ether ATEt. [159°] Foi-med by dis-

solving o-cyano-o-(o)-naphthyl-amido-propionio

ether (g. v.) in cone. H^SO^ (Gerson, B. 19, 2969).

Long white needles; si. sol. cold water, mora

easily in hot water with a beautiful green fluor-

escence, T. sol.alcohol and ether.
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(o) - KAPHTHYIAMIDO - (B) . KAPHTHO-
auniOHB {a)-naph,thylamide 0„SJSIfii.e.

0,.H.(NH0,.H,)<9^^^^ , [178° cor.]. Formed

from (o)-naphthoquinone oxim and (B)-naphthyl-
amine (Bromme, B. 21, 394). Forms a violet
solution in alcohol and a blue solution in eonc.
H2SO4. Oives a green oolonr on heating with

(/3)-Sraphthyl-amido-(j3).naphtho4mnone (iS)-

naphthylamide 0,.H,(NHO,.H,)<^q ^

,

[247°]. Formed by heating di-bromo-(o)-naph-
thol with (/3)-naphthylamine (Meldola, C. /. 45,
160). Dull, reddish, fibrous needles. Feebly
basio. Insol. alcohol, but dissolves when boiled
with alcohol and HGl, forming a violet solution.
Dissolves in hot toluene or chloroform, giving a
reddish-brown liquid.

DI-(o)-irAPHTHTI.DI-AMIDO-OIAZTHIOIE

CI^.AS€.e. S<ggg§g{:N>. [136°]. Ob-

tained by oxidising (o)-naphthyl-thio-urea with
hydrogen peroxide and dilute HClAq (Hector, B.
23, 359). Crystallises from alcohol in white
needles containing EOEt (1 mol.) and melting
at 104°. Insol. water. Cyanogen, passed into
its warm solution, forms Cj^^N^SC^Nj [203°].

Salts.— B'.^^tCl„. [225°], — Piorato
B'CsH2{NOj)30HiEtOH. [below 100°]. Small
yellow grains.—B'AgNOs. Pp-; insol. alcohol.

Acetyl derivative CaHijAoN^S. [263°],
Needles (from alcohol).

Benzoyl derivative C^^^^zStS. [270°],
I>i-(i3)-naphthyI-di-amido-oiazthioIe

OaH„N<S. [100°-117°]. Prepared from (/3).

naphthyl-thio-urea and HjOj. Grey powder
^from alcohol) ; more sol. alcohol than the (a)-

isomeride. Cyanogen passed into its warm alco-

holic solution forms CjjHioNjSCy^ [200°].

—

B'jftPtOl,. Begins to decompose at 286°-240°.
—B'C,H3(N0,),0H. [178°]. Tellow powder, si.

sol. alcohol.—B'AgNO, : white pp.
Acetyl derivative Oj^HisAoN^S. [203°].

Needles (from alcohol).

Benzoyl derivative CaHjjBzNjS. [247°].

(i8).ITAPHTHYL PHENYl-ASnDO-ETHYL
OXIDE C,sH,^0 i.e. 0,»H,.0.C^,.NHC.H5.
[76°]. Formed by the action of aniline on the
ohloro-ethyl ether of 0)-naphthol (Koelle, B. IB,

1955).

TBI - (jB) -JAPHTHYIi - TBI - AMIDO - TBI -

PHEKYL-CAKBIHOL (C,^,.NH.C„HJ3C.0H.
Formed by heating para-rosaniline with {$)-

naphthylamine (Meldola, O. N. 47, 133, 147).

Dyes wool or silk blue.-

TBI - KAPHTHYIi - TBI - AMIDO - TBI -

PHENYL-CABBINYL CHIOBIDE O^Hj^NaCl
%.e. (0„H,.NH.CaHJjCOjEiNHCLOiaH,. Phenyl-

(a)-nwphthyl-amine blue. Formed by heating
phcnyl-(a)-naphthylamine with oxalic acid

(Hausdorfer, B, 23, 1965). Dark brown powder,
T. sol. hot aniline, si. sol. cold alcohol, insol.

ether and benzene.
NAPHTHYL-AUIDO-ISOBUCCINAMIC ACID

V. Naphthtl-amido-methtii-maiiOxamic void.

(a)-NAFHTHYLA]IINE GuHaN i.e.

0«H«<CH=icH- NaphthaMime. Naphthal-

amine. Mol. w. 143, [50"]. (300°). V.D. (at

194°) 72-6 (calo. 71-5) (Eykman, B. 22, 2767). S.

•167 in the cold (Ballo, B. 3, 675).

Formation.—1. By reduction of nitro-naph-
thalene by alcoholic ammonium sulphide (Zinin,

J.pr. 27, 143), by iron and acetic acid (B^champ,
A. Oh. [3] 42, 186 ; Sohutzenberger a. Willm,
a. B. 47, 82 ; Ballo, B. 3, 288, 673), or by tin or
zinc and HCUq (BSttger, D. P. J. 173, 480).—
2. By heating (a]-naphthol with four times its

weight of ammoniacal CaCljto 270° for 8 hours,
the yield being 74 p.o. (Benz, B. 16, 14 ; cf. Calm,
B. 15, 616),

Pr«paraiM9{.—Granulated nitronaphthalene
(600 kilos.) is slowly added to a warm mixture
of iron borings (800 kilos.), hydrochloric acid
(40 kilos.), and some water. The mixture is

agitated and kept at about 50° by blowing in
steam for 7 hours, after which milk of lime (con-
taining 50 kUos. of CaO) is added. The mixture
is distilled in a current of superheated steam
(Witt, Chem. Industrie, 10, 216).

Properties.—White silky needles, with power-
ful odour. May be sublimed. Y. e. sol. alcohol
and ether. Colours pine-wood yellow. When
not quite pure it rapidly becomes coloured in the
air. Does not turn red litmus blue; Aqueous
solutions of its salts give a blue pp. with FeOlj,
AgNOj, auric chloride, platinic chloride, SnClj,
EgCl^, chromic acid, Hfl^, and other oxidising
agents (Piria, A. Oh. [3] 31, 217 ; 78, 64 ; Schiff,

A. 101, 92 ; Wurster, B. 22, 1910). This blue
pp., 'oxynaphthylamine ' C,„H,NO, is amorphous,
v.sol. chloroform, and not reduced by SO.^ (Schiff,

A. 129, 255). If to a solution of (a)-naphthyl-
amine in alcohol or HOAo there be added a
small quantity of nitrous acid and a little HClAq
an intense purple colour is produced (Lieber-
mann, A. 183, 265).

Reactions.—1. Seated with ZnClj or CaCl^
at 280° it splits up to some extent into NH, and
dinaphthylamine.—2. Distillation over PbO
yields naphthazine.—3. Boiling chromic acid
mixture oxidises it to naphthoquinone, phth-alic

acid, and other products (Beverdin a. Nolting,
B. 12, 2306).—4. Heated with rvitro-naphthalene

and some HClAq at 200° it yields ' tri-naphthyl-

ene-diamine ' CajHuN.^ (Salzmann a. Wichelhaus,
B. 9, 1107)^—5. Urea (Ipt.) heated with (a)-

naphthylamine (2ptB.) at 120° forms only di-

naphthyl-urea; but both mono- and di-naphthyl-

urea are formed on heating (a)-naphthylamine
hydrochloride with urea at 160° (Pagliani, O. 9,

28).—6. Cyamic add forms (o)-naphthyl-urea.

—

7. All(x/l thio-carbimides form alkyl-naphthyl-

thio-ureas.—8. Alcoholic CS^ forms di-naphthyl-
thio-urea.—9. MeOHand ZnClj at 190° form the
methyl ether of (o)-naphthol (Hantzsch, B. 13,

1347).— 10. (a)-naphthylamine hydrochloride

heated with o-amido-azo- compounds yields azina
colouring matters (eurhodines).—11, Beadilycon-
verted into naphthalene by diazotising, and pour-

ing the alkaline solution of the diazo- compound
into a solution of SuCl, in aqueous MaOH (Fried-

lander, B. 22, 537).—12. SiFjin benzene solution

forms minute crystals of Si(NHC,|,H;)4 (Beynolds,

C. J. 55, 482),—13. The bisulphite warmed with
benzoic aldehyde forms GsH5.0H:N0,|,H„ a yellow
powder (Papasogli, A. 171, 138).—14. Benisoie
aldehyde and pyrumo acid form the compound

OhHj<^q;qq m^CH crystallising in yellow
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needles [300°] (Doebner a. Kuntze, A. 249, 109).
15. Benzil reacts on heating, forming the
compounds C„H5.C(NC,„H,).C0.0,H5 [139°] and
C^5.C(N0,„HJ.C(NC,„H,).C„H5 [219°] both crys-

tallising in yellow needles (Bandrovsky, M.
9, 685). — 16. A cone, boiling aqueous solu-

tion of alloxan forms a compound C,4H|,N30i,
which separates in transparent white needles,

insol._ water, and coloured green by H^SOj.
Alkalis convert it into a crystalline acid
0„H,„NjO, (Pellizari, G. 17, 409).—17. Oycmwic
chloride forms N,C3Clj(NHC„H, [149°],

N3C3Cl{NHC,oH,), [215°], or N,C3(NH0„HJ3
[223°], according to the proportions used (Fries,

B. 19, 242 ; 0. J. 49, 314). -18. Gitracome acid
at 145° forms C.oHjNiCjHiOj [143°] (360°)
(Morawski a. Glaser, M. 9, 284).—19. Itaconic
acid heated with {o)-naphthylamine in aqueous

solution forms 0,„H,N<;^^i'-^g-°°^, a white

crystalline powder [206°], m. sol. hot alcohol
(Scharfenberger, A. 254, 151).—20. Ghhro-acetie
ether in ethereal solution forms CuHuNOjCl,
crystallising in prisms [75^ (Bender, B. 20,
2750).

Salts.—B'HCl. Needles (by sublimation)
or scales (from alcohol) ; v. e. sol. water, alco-

hol, and ether.—B'^H.J'tClj: yellow pp., si. sol.

water.— B'HBr.—B'^H.SO^.-B'^H^SO^ 2aq.—
B'HNOs : scales.

—

B'JB.fifit : stellar groups of

small laminae.—^B'HjC^O, : nodules. Yields on
distillation C202(NH0,^,)j and the formyl deri-

vative CHO.NHC,(,H, (Zinin, A. 108, 228).—
B'jHjPtCyj: crystals (Scholtz, M. 1, 905)
B'H2S03 : pearly rosettes. — Oitraconate
[99°]. Formed by mixing solutions of (o)-naph-

thylamine and citraconic acid in benzene
(Morawski a. Glaser, M. 9, 285).—^Phenate
E'CsHjOH. [30-1°]. Formed by heating phenol
with (a)-naphthylamine (Dyson, C. J. 43, 468).
Needles (from light petroleum).—Benzene sul-
phonate [225°] (Norton a. Westenhof, Am.
10, 129).—Toluene p-sulphonate [289°]

(Norton a. Otten, Am. 10, 140).

Formyl derivative 0,„H,NH(COH).
[139°]. White silky neecttes (Tobias, B. 15,

2447).
Acetyl derivative Ci,oH,NHAo. [159°].

Formed from the base by treatment with AcCl,

AOjO, or HOAc (Bother, B. 4, 850 ; Tommasi,
G. B. 76, 1267;'Liebermann, A. 183, 229).

Formed also by heating (a)-naphthol with am-
monium acetate. White silky needles ; si. sol.

boiling water, v. sol. alcohol. On heating with
sulphur the products are ethenyl-amido-naph-

thyl mercaptan and 0,„H5<^g ^0.0<^g |>C,^„

which crystallises in yellow plates [above 300°]

(Hofmaim, B. 20, 1801). The only products of

the nitration of acetyl- (a)-naphthylamine are
the o- and ^-nitro- derivatives of melting-points
[199°] and [190°] respectively; the supposed
isomeride of melting-point [170°] is a molecular
compound of the o- and p- bodies, and the so-

called ';S- and S-nitracetnaphthalides ' are di-

aoetyl derivatives of thesame twonitro-(a)-naph-
thylamines (Lellmann a. Eemy, B. 19, 796).
Chlorine passed into its solution in HOAc forms
CiACl^NHAc [214°] (Cleve, B. 20, 448).

Ohloro-acetyl derivative 0„H„NC10
h«. 0„H,NH.COCHjCa. [121°]. Formed from

naphthylamine and chloro-aoetyl chloride (Tom
masi, Bl. [2] 20, 21; Abenius, J.pr. [2] 40, 437)
Silky needles.

Thioacetyl derivative C,„H.NH.CS.Ofi.
[96°] (B. a. T.)

; [111°] (/.). Formed by heating
(a)-naphthyl-acetamidine with CSj for several

hours at 100° (Bernthsen a. Trompetter, B. 11,

1760). Formed also by heating aoetyl-(a)-

naphthylaminewith PjSj (Jaeobsen, B. 20, 1897).
White tables. Gives C,„H,NH.OH2.CH3 on re-

duction. Oxidised by KjFeCy, to ethenyl-
N

amido-naphthyl mercaptan CjoHj^g^CCH,.

Benzoyl derivative C,„H,.NHBz [156°]

(W.) ; [162°] (Kiihn, B. 18, 1477) ; [160°] (Hof-

mann, B. 20, 1798). Colourless needles ; v. sol,

dilute alcohol, si. sol. absolute alcohol and
water (Ebell, B. 7, 1317 ; 8, 562 ; Worms, B. 16,

1814). Yields on nitration 0,„H,(NOJNHBz
[224°]. PCI5 converts it into 0,„H,N:C01C,H,
[60°] (Just, B. 19, 984).

Thiobemoyl derivative
C,„H,NH.CS.C„H3. [148°]. Formed from the

benzoyl derivative by heating with PjSj ; or from
(a)-naphthyl-acetamidiue by heating with CS2
(B. a. T. ; J.). Yellowish needles or plates.

Oxidised by KjFeCyj to benzenyl-amido-naphthyl
mercaptan.

(a)-Naphthylamine or-tetrahydrlde

n H NH ie '?H2-0Hj.C.C(NHj):CH /g7eo\ -i

712 mm. S.G. is 1-0625. Formed by the action

of sodium on a solution of (a)-naphthylamine in

isoamyl alcohol (Bamberger, B. 20, 2916 ; 21,

1789). Thick colourless oil, si. sol. water, v.

sol. alcohol and ether, jnsol. NaOHAq. Less
basic than the (/3)-isomeride. Beduces Ag from
hot solutions, but does not reduce Fehling'a
solution. Eeadily diazotised. Aqueous NaNO,
(1 .mol.) acting on its hydrochloride (1 mol.) at

0° forms C,„H„.Nj.C„H,„NHj (Bamberger a.

Lengfeld, B. 23, 1134). Yields dyes with diazo-

compounds. EMuOj oxidises it to adipio acid.

Salts.—^B'HCl: dimetric plates, v. sol. water
and alcohol.—B'HClHgCl; : flat white plates, sL
80I. cold, V. sol. hot water.—B'jHjSOi Jaq.

—

P i c ra t e : yellow needles.

Acetyl derivative C,„H„NHAo. [158°}.

Needles, v. sol. ether, chloroform, and alcohol.

(a)-Naphthylamine ac-tetrahydride

0,H,<^]^J^g^ (246-5°) at 714 mm.

Formed by adding a 10 p.o. solution of CuSO,
slowly at 100° to a solution of amido-naphthyU
hydrazine tetrahydride derived from (1,4')-

naphthylene diamine (Bamberger a. Bammann,
B. 22, 963). Liquid, sol. cold water, v. sol. hot

water, alcohol, and ether. Unlike its ' aromatic '

isonieride it turns red litmus blue. It cannot be

diazotised. Does not yield dyes with diazo-

compounds. FeCl, has no effect in the cold,

but on warming produces a reddish-brown

colour. KjCr^O, and H^SO, give no colour.

KMn04 oxidises it, in cold dilute solution, to

o-carboxy-18-phenyl-propionio acid [166°]. —
B'HCl: needles, v. e. sol. water.—B'jHj^tCl,2aq.
[190°]. Orange prisms, sol. water.—^B'HNO,
[139°]. Needles, v. e. sol. water.—B'H,0O,

;

needles.—Pic rate: needles, sol. hot water.

Acetyl derivative Ci^iyl^Kko. [lit*]-

Prisms or needles, si. sol. cdd water.
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(i8).Naphthylamine C,oH|^ i.e.

''•H4<ch!cH^- [^^2°3- (294°) (Liebermann

•. Jacobson, A. 211, 41).

Formation.—1. From the acetyl derivative
ol (o)-naphthylamine by suooessive bromination,
nitration, elimination of Ac, removal of NH, by
the diazo- reaction, and reduction of the result-

ing bromo-nitro-naphthalene by tin and HClAq
(Liebermann a. Soheiding, A. 183, 258).—2. By
heating (i3)-naphthol with ammonia-zinc-
ohloride at 200°, di-(j3)-naphthylamine being
also formed (Merz a. Weith, B. 13, 1300).—3. By
passing dry ammonia over strongly heated (i8)-

naphthol (Graebe, B. 13, 1850).—4. By heating
(;3)-naphthoI with four times its weight of am-
moniacal CaCl, (prepared by passing NH, over
ordinary granulated CaCl, containing about 18
p.o. of SjO) for 8 hours at 270°-280° ; the yield

being 80 p.c. on the naphthol, together with 12
p.o. of (i8j8)-dinaphthylamine (Benz, B. 16, 8).—
5. In small quantity, together with a large
quantity of dinaphthylamine, by heating (;3)-

naphthol vnth ammoniacal ZnCl, (B.).

Preparation.—1. By passing NH, under pres-

sure into (i8)-naphthol at 150°-160°.—2. By
heating (j8)-naphthol (10 pts.) with NaOH (4pts.)

and NH,C1 (4 pts.) (<?. P. 14,612 [18801).

Properties.—White plates (from water) with-
out odour. VolatUe with steam. Gives no
colouration withFeCl,, chromic acid, or bleaching
powder. Its alcoholic solution is not coloured
by nitrous acid and HCl.

Reactions.—1. Heated with PbO it gives azo-

naphthalene (Volodkevitch, Bl. [2] 45, 178).—2.
SiOl, forms SiOlj(NHO,„H,), (Horden, C. J. 51,

40). A benzene solution of SiOl, forms
Si(NH.O,„H,), (Reynolds, G.J. 55,481).-3.With
paraldehyde, acetone, and HOI it gives dimethyl-
(i3)-naphthoquinoline (Beed, J.pr. [2] 35, 298).—
4. With methylal, acetone, and HCl it forms me-
thyl-(;S)-naphthoquinoline, (i3)-naphthoacridine

and a base, Cj^H^gN,, which is probably methyl-
amido-naphthyl-naphthoquinoUne dibydride

O..H.<°NH:eH.C..H.NH,. -^ "-^^^ P03°

uncor.] forms the following derivatives:

B"C^,(N02)30H. — B"Bt,I,. — C„H„N,0,
[o. 238°]. (E.).—5. Gyanuric chloride forms
0,N3CL,(NHC,„H,) [154°], 03N3C1(NH0,„H,),

[278°], and OaN3(NHC,„H,)s [209°] (Fries, B.
19, 2056).—6. Benzoic aldehyde in hot alcoholic

solution forms CsHsCHiNOioH, [103°] which
may be reduced by sodium amalgam to

C„H50Hj,.NHC,„H, [68°] which forms a nitros-

amine CsH5CH,.N(N0)C,„H, [112°] (Claisen, A.

237, 272; Kohler, A. 241, 360).— 7. Benzil at

215°forms C5H5.CH(OH).C(NC,„H,).C,H5 crystal-

lising from alcohol in yellow prisms [130°]

(Voigt, J. pr. [2] 34, 22).—8. The compound of

glyoxal with KHSO3 yields CijHjNSOaK crystal-

lising in whitfl plates (Hinsberg, B. 21, 110).—9.

Malic acid reacts on heating, forming the

eompounds C^jO(CO.NHC,„H,)2 [263°] and

0,,H,N<g°;gg;°^ [193°] (Bischoff, B. 23,

2046).—10. Pyrwvia acid and benzoic aldehyde

form ^p°;»^^>C.CO,H (Doebner, A. 249, 109).

11. Quinone chlorimide acts on an alcoholic

solution forming a eurhodine of the formula

0,oH,<^>03H,NH3 (NietzH a. Otto, B. 21,

1598).—12.~ Ghloro-acetic acid forms
0,„H,NH.CHj.CO.NHC,oH, [170°] (Oosiner, B.
14, 60).

Salts.—B'HCl: colourless plates, v. e. sol.

water and alcohol, si. sol. HClAq.—B'jHjPtOlj;

yellow plates, sol. water.—B'jHjSO, : plates, m.
sol. cold water.—^B'HNOj : colourless plates, si.

sol. cold water.—^Piorate. [195°]. Long yel-

low needles, v. sol. alcohol.—Citrate B'CjHjO,.
[89°] (Hecht, B. 19, 2616).—Oitraconate,
[173°]. Yellow needles (from acetone) (Moraw-
ski a. Glaser, M. 9, 285).

Gompounds with metallic salts.
B'jCuSO, (Lachovitch, M. 9, 516). Forms also

a compound with mercuric chloride.

Formyl derivative 0,|,H,.NH.0HO.
[120°] (C. ; Tobias, B. 15, 2447). [129°] (L. a. J.).

Formed by heating (;3)-naphthylamine with
formic ether and alcohol (Cosiner, B. 14, 58), or

with formic acid (liiebermann a. Jacobson, A,
211, 42). Small plates, si. sol. hot water.

Acetyl derivative 0,„H,.NHAc. [132°].

liong needles or plates, sol. hot water (Merz a.

Weith, B. 13, 1300 ; 14, 2343). On heating with

sulphur it yields 0,„H,<^^C.C<|>0,oH„

crystallisinginyellowplates, insol. mostsolvents
sol. nitrobenzene (Hofmann, B. 20, 1804).

Bromine in HOAo forms CioHjBr.NHAo [140°]

(LeUmann a. Schmidt, B. 20, 3154).

Thio-acetyl derivative 0,2H„NS i.e.

C,„H,.NH.CSCH3. [146°]. Formed by heating
the acetyl derivative with P2S5 (Jacobson, B. 21,

2627). Needles or plates (from alcohol). Oxi-

dised by KjFeCyj to ethenyl-amido-naphthyl-

mercaptan CuHj^g^CMe [81°].

Valeryl derivative C,„H,.NH.C0C4H,.
[138-5°] (Bamberger a. Muller, B. 21, 1112).

Benzoyl derivative C,„H,NHBz. [143°]

(Cosiner, B. 14, 58) ; [157°] (Hofmann, B. 20,

1803). Minute needles, sol. ether, benzene, and
hot alcohol. FGI5 converts it into the compound
C,oH,N:CClCeH, [68°] (Just, B. 19, 983).

(j8)-iraphthylaniine or-tetrahydride C„H„N

<-«-S:So;CH:Cr^-[88°].(276°)at713mm.
Formed to the extent of 3 or 4 p.c. in the prepa-

ration of the alicyoHo isomeride by reduction of

(;3)-naphthylamine (Bamberger a. Kitschelt, B.

23, 882). Neutral in reaction. Its salts are acid

in reaction. May be diazotised. Yields adipic

acid on oxidation.

(3)-ITaphthylamine oc-tetrahydride

°»^*<aH.OH^^'- (162°) at 36mm.; (249-5

cor.) at 710 mm. S.G. " 1-031. Formed by
reducing (;8)-naphthylamine with sodium and
isoamyl alcohol (Bamberger a. Muller, 20, 2916 ;

B. 21, 850, 1115 ; Bamberger a. Kitschelt, B. 23,

877). Purified by dissolving in ligroin and ppg.
by COj. The carbonate is then dissolved in
acetic acid, which leaves a brown oil. Colourless
liquid, smelling like piperidine ; si. sol. cold, m.
sol. hot water, v. sol. alcohol and ether. Power-
ful base with alkaline reaction, displacing am-
monia from its salts. Absorbs COj from the air.

Possesses no reducing power. Carbon disul-
phide at 0' forms tetrahydronaphthyl-ammo-
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ninm tetrahydronaphthyl thio-carbamate
C,„H„NH3.S.CS.NH0„H„ [142°]. Phenyl cyan-

ate forms PhNH.CO.NHC,„H„ [166-5°]. Does
not yield colouring matters with diazo- com-
pounds. Powerful midriatic poison. KMnO^
oxidises it to o-carboxy-phenyl-propionic acid

and phthalio acid. Benzoic aldehyde forms
C.H5.CH:N0,„H„ [52°]. HBrAq at 150° forms
naphthalene.

Salts.—B'jHjCO, and B'HjOOs are white
crystalline pps., giving off COj in the air.

—

B'HCl. [237°]. Plates, v. e. sol. water and
alcohol.—B'2Byt01j.— B'HAuC!l,.—B'HClHg01j

(?) [241°]. Prisms,sol. hot water.—B'jILjSO,.—
ByajOrjO,--B'HNO,. [212°]. White satiny

tables, si. sol. cold water, v. sol. cone. HNOg. At
220° it dissociates with explosive violence.

—

B'HNOj. [c. 160°]. Needles (from water), v. e.

sol. water, insol. ether. Not decomposed by
boiling water.—B'HOAo. [156°]. Thick mono-
olinic crystals, v. sol. alcohol, si. sol. ether.

Acetyl derivative C,„H„NHAc. [107°].

Prisms, v. e. sol. chloroform and benzene, v. sol.

hot water, m. sol. ether, insol. petroleum-ether.

Not attacked by bromine in the cold.

Benzoyl derivative C,„H„NHBz. [151°].

Needles, v. si. sol. water, v. sol. benzene.

Di-(o)-naphthylamine C2„H,5Nt.e. (C,„H,)^H.
[111° unoor.]. (L.); [113°]. (G. a. V.). (318°)

at 15 mm.
Formation.—l.By heating («)-naphthylamine

hydrochloride with (a)-naphthylamine (Girard a.

Vogt, Bl. [2] 19, 68).—2. A product in the pre-

paration of methyl-(o)-naphthylamine from (a)-

naphthylamine and MeCl (Landshoff, B. 11,

638).—3. By heating (o)-naphthol with four

times its weight of ammoniacal ZnCl2 to 260°
;

the yield being about 60 p.c. (Benz, B. 16, 15).

—

4. Byheating a mixture of (a)-naphthylamine, (a)-

naphthol, and CaCljto 260° ; the yield being 22

p.c. (B.).—5. In small quantities by heating

{d)-naphthylamine with CaOlj or ZnCl^.

Prqperit«s.—Dimetric leaflets {from alcohol),

m. sol. alcohol, v. e. sol. ether. FeClj gives a
green pp. in its alcoholic solution.

Picric acid compound
NH(C,„H,),2C,H,(NOj)30H. [169°]. Smallglis-

tening black needles.

Acetyl derivative NAo(C,„H,)j. [217°].

JVitrosomi«e (0,„H,)2N.N0. [262°]. Formed
by adding rather more than the theoretical quan-
tity of powdered NaNOj to a solution of di-

naphthylamine in HOAc (L. ; Wacker, A. 243,

300). Yellow crystalline powder, v. si. sol. al-

cohol and HOAc. On adding alcoholic HCl to

its ethereal solution it is changed to the isomeric

nitroso-dinaphthyl-amine C,„H5(N0).NH.C,„Hj

orO..H„<^^t^"'^')>0 [169°] (Fischer a. Hepp,

B. 20, 1248).

(oSj-Di-naphthyl-amiae NH<;q'»2" [111°].

Formed by heating a mixture of (iS)-naphthol

and (a)-naphthylamin6 with CaCL, or ZnCl^.

Preparation.—A mixture of (/3)-naphthol

(100 pts.), (o)-naphthylamine (100 pts.), and
CaCl, (200 pts.), is heated for 8 hours to 280°

;

the yield is 70 pts. (Benz, B. 16,17). Long
colourless prisms. Soluble in benzene, alcohol,

and ether, sparingly soluble in petroleum-ether.

Picric acid eompouHd
NH(C,„H,),2(C,Hj(N0J,0H) : [173°], small dark,
brown needles.

Acetyl derivative NAc(C,„H,),. [125°].

Di.(j8)-naphthyl.aniine NH(0,»H,),. [171^.
(471°) (Bis, B. 20, 2619).

Formation.—1. Together with (i3)-naphthyl-

amine by heating (0)-naphthol with ammonia*
zinc-chloride at 200° (Merz a. Weith, B. 13,

1300).—2. In small quantity by heating {$)-

naphthol with ammoniacal GaCl;.—3. By heating
(;3)-naphthylamine with CaOl, or ZnClp

Preparation.—1. By heating a mixture of

(i8).naphthylamine (100 pts.), (/3)-naphthol (100
pts.), and damp CaCl, (200 pts.) for 8 hoars at

275° ; the yield being good (130 pts.) ffienz, B.
16, 9).—2. By passing HCl into fused (i9)-naph-

tbylamine at 180° ; the yield being quantitative

(Klopsoh, B. 18, 1585).

Properties.—White silvery leaflets, sol. benz-
ene and HOAc, si. sol. hot alcohol. Its solutions

exhibit blue fluorescence.

Reactions.—1. Cone. HClAq at 150° has no
action, but at 200° it forms (i3)-naphthol and
(e)-naphthylamine (Bis, B. 19, 2016).—2. Am-
moniacal ZnCl, and NH^Cl at 370° forms (;3)>

naphthylamine : (C,„H,)jNH+NH,= 20,„H,NBt
3. Bromine in HOAc forms a tetra-bromo- deri-

vative C2„H„Br,N [246°]. Bromine and AlBr,
form C,oH^rgN [over 300°] (Bis, B. 20, 2621).—
4. S2CI2, acting on its benzene solution at 35°,

forms two isomeric imido-di-haphthyl disnl-

phides NH<^Q'°g-C>S2, one crystallising from

benzene in plates [205°], and the other in needles

[220°] (Kym, B. 21, 2807).—6. Phosgene acts in

the cold, forming (C,„H,)2N.C0C1 [173°] (Kuhn
a. Landau, B. 23, 811 ; cf. Kym, B. 23, 427).

This ehloro-formyl derivative is v. si. sol. cold

alcohol, V. sol. benzene, and reconverted into di-

(J3) -naphthylamine by alcoholic potash.

Salts.—B'HCl; white crystalline pp.

—

B'20bH2(N02)30H. [165°]. Brown needles.

Acetyl derivative (C„H,)2NAc. [116°].

Small colourless needles.

Bensoyl derivative (C,gH,)2NBz. [167°].

Large needles (Klopsch, B. 18, 1585).

Nitrosamine (C,„H,)JN.NO. [140°]

Needles, m. sol. alcohol and ether, v. sol. benzene

(Eis, B. 20, 2622).

Beferences.—IJisoMO-, Beomo-nitbo-, Chlobo-,

I0D0-, loDo-NiTBO-, and Nitbo-nafbihtlahini!.

(a) - NAFHTHYLAUINE (a) - STTLFHOmC
ACID C,„H,NS03 i.e. C,.H.(NH2)(S0,H) [1:4].

Naphthwnic acid. 8. "022 at 15°.

Formation.—1. By boiling nitro-naphthalens

(1 pt.) with alcohol (5 pts.) and aqueous ammo-
nium sulphite (5 pts. of S.G. 1*24), and main-

taining an alkaline reaction by frequent addition

of ammonium carbonate (Piria, A. Ch, [3] 31,

217 ; A. 78, 31).—2. By heating the acid sul-

phate of (a)-naphthylamine (Nevile a. Winther,

C. J. 37, 632 ; Witt, B. 19, 55).—3. By heating

(a)-naphthylamine (1 pt. with H^SO, (4 pts.)

at 120° for an hour (Schaal a. Schmidt, B. 7,

1368; Erdmann, A. 247, 313).—4. By heating

(o)-naphthylamine with KHSOjat 230° (Bischoff,

jB. 23, 1913).—5. By reducing the corresponding

nitro-naphmalene sulphonio acid by ammonium
sulphide (Cleve, B. 23, 961).

'Small needles (containing |»q)



NAPHTHYLAMINE SULPHONIC ACID, 477

(from hot water) ; blackened by heat without
melting. V. si. sol. alcohol, almost insol. water.
Not a£feoted by boiling aqueous aoids or alkalis.
Dilute solutions of its salts exhibit violet fluor-
escence. The azo- colouring matters {e.g. Congo
led), formed by its combination with diazo- com-
pounds give on reduction o-naphthylene-di-
smine-sulphonio acid, proving that they are
ortho-azo- compounds, and hence that the HSO,
group occupies the vara- position to the NH~
(Witt, B. 19, 1719).

Reactions.—1. Split up hj water at 160° into
naphthylamine and HjSO^ (N. a. W.).—2. Chro-
mic add mixture forms a brown resinous pro-
duct.—3. Benzoic aldehyde, acting on its sodium
salt forms OaHj.OH:N.O,„Hj.SOjNa, crystallising

in yellow plates, v. si. sol. cold water (Erdmann,
A. 247, 325).—4. Succinic add heated with its

K salt at 170° forms C.^i:C,O2:N.0,„Hj.S03K,
crystallising from water or dilute alcohol in

small needles (containing 2aq) (Fellizari, A. 248,

157).—5. Phthalic amhydride heated with the
K salt at 160° forms CsHi:0A:N0,„HbS03K,
crystallising 'from hot water in small needles
(containing 3aq) (P.).—6. On displacing NH^ by
CI, and distilling the resulting chloro-naphthal-

ene snlphonic acid with PCI,, there is formed
(1, 4)-di-ohloro-naphthalene.

Salts.—KA': small micaceous laminse, v.

sol. water and alcohol, si. sol. KOHAq.

—

NaA'4aq : monoclinic prisms.—BaA'j 8aq.

—

CaA',8aq; monoclinic crystals, v. sol. water,

almost insol. alcohol.—MgA'^ 8aq : monoclinio
prisms.—MgA'jlOaq.—PbA'2 2aq; needles, si.

sol. water.—ZnA'^xaq.—CuA'j.—^AgA'aq: crys-

talline grains.—AgA'NjH, 2aq.

Amide C,„H,(NHj).SOjNHj. [206°]. Formed
by reducing the amide of (1, 4)-nitro-naph-

thalene sulphonio acid with HI in HOAc and
P (Cleve, B. 28, 961). Needles (from alcohol).

—

B'HCl : colourless needles, v. si. sol. water.

Acetyl derivative of the amide
CaH^(NHAc).SOjNHj. [241°]. Small needles.

(cO-Naphthylamine (aQ-sulphonic acid

C„H,(NHj)(S03H) [1:4']. S. -1064 at 15°.

formation.—1. By reducing (o)-nitro-naph-

thalene sulphonio acid by ammonium sulphide

(Laurent ; Cleve, Bl. [2] 24, 511).—2. Together

with naphthionio acid by adding (o)-naphthyl-

amine hydrochloride (1 pt.) at 0° to (2 pts. of)

filming HjSO, (containing 25 p.c. additional

SO,) (Witt, B. 19, 578 ; Mauzelius, B. 20, 3401).

3. Together with a small quantity of the (1, 4)

acid from the acetyl derivative of (o)-naphthyl-

amine and fuming HjSO^ (Erdmann, A. 247,

315 ; G. Schultz, B. 20, 3161 ; c/. Lange, B. 20,

2940).

Properties.—^Needles. Solutions of its salts

exhibit green fluorescence, and reduce AgNO,
i)n warming. Auric chloride, FeCl,, and CuSO^

colour its solution red, and suffer reduction.

By boiling its diazo- compound with HOI a

ohloro-naphthalene sulphonio acid is obtained,

the K salt of which on distillationwitnPCI, yields

(7)-di-chloro-naphthalene [107°] (M.). Benzoic

aldehyde, acting on its sodium salt, forms

C.HsOH:N.C„H^.S03Na, orystaUising in pearly

plates, decomposed by boiling water (Erdmann,

4.247,326). „' .

Salts.—KA'aq: needles or pnsms, v. e. sol.

vyj^r.—?IftA'a^: plates (O.J or needles (M,).—

NaA'5aq: plates (W.). — BaA',8aq (W.).—
BaA'j6aq (0.; M.).—0aA'j6aq (W.): pearly

plates, v. e. sol. water.—CaA'^ 9aq (C. ; M.):

tables, V. sol. hot water.—MgA'^ 8aq : plates, v.

sol. water.—PbA'2 4aq: nodules.— ZnA'j 9aq

:

needles, m. sol. cold water.—AgA'.
Amide. [260°]. Tables. Yields an acetyl

derivative [232°] and a diacetyl derivative [200°]

(Ekborn, B. 23, 1119).-B'HC1.—B'HjSO,.
(a)-I9'aphtliylamine j^eri-sulphonio acid

0,A(NHj)(SOaH) [l:!*]. Naphthylamine sul-

phonic add S. S. -42 at 100° ; -0207 at 21°.

formed, together with the (1,4") acid from
naphthalene (a)-BuIphomc acid by nitration and
redaction (Mensohing, SchSllkopfs Aniline Co.,

O. P. 40,571 ; G. Schultz, B. 20, 3162). Formed
also, together with the (1,4') acid, from (a)-

nitro-naphthalene by sulphonation and reduc-

tion (Cleve, B. 20, 1535). White needles (from
water) or tufts of needles (from HOAc). Its

sodium salt is less soluble than that of the pre-

ceding isomeride. FeCl, colours its cold aqueous
solution violet. The diazo- compound treated

with PCI5 gives CuHsClSO,, crystallising in yel-

low needles [175°].—NaA'. S. 2-67 at 100° ; 1-13

at 24°.—KA'. Plates. S. 14-9 at 100° ; 3-56 at
19° (Erdmann, A. 247, 306).

Anhydride 0^ja,<^^y. [167°]. Small

crystals, v. si. sol. water (Cleve).

(a)-Naphthylamine (S)-salphonio acid

0,„H,(NH,)(SO,H) [1:2' or 3']. S. -2 at 15° ; -7 at

100°. Obtained by heating (a)-naphthylamine

(1 pt.) with cone. H^SO^ (5 pts.) at 125°-130" for

8 hours until the naphthionio acid at first formed
has disappeared (Hirsoh, B. 21, 2370). Plates,

si. sol. water and alcohol, insol. ether and benz-

ene. The E salt is crystalline, and si. sol. cold

water. Gives, on treatment with HNOj and
HNO:,, di-nitro-naphthol sulphonio acid isomeric

with naphthol yellow S.

(a)-Naphthylamine ' j3 '-Bnlphonic acid

C|„Hs(NH2)(S03H)[l:3']. Formed, together
with its (7) and (0) isomerides, from naphthal-
ene (/3)-sulphonic acid by successive nitration

and reduction (Cleve, Bl. [2] 26, 447; B. 20,

1535). Slender needles (containing 2aq) or an-
hydrous tables ; si. sol. cold, v. sol. hot, water.

—

NaA'4aq: thin tables.—EA'aq: needles.

—

MgA'2 lOaq : rhombohedra. — BaA'j aq : flat

needles, m. sol. water.—CaA'2 7aq: rhombo-
hedra.

Anhydride 0,„Hj<^^^. [180°]. Formed

by treating the chloride of 'J3 ' nitro-naphthalena

(j3)-sulphouic acid with HI and HOAc. Tellow
needles, v. si. sol. HOAc.

(b)-Naphthylamine (7)-STilphonio add
0,„Hs(NH2)(S0sH) [1:3]. Formed, with isomer-

ides, from naphthalene (;3)-sulphonio acid by
nitration and reduction (Cleve, B. 19, 2181 ; 21,

3271). Small needles, si. sol. water. Gives rise

to a di-chloro-naphthalene [61°].

Salts.—NaA': scales, v. sol. water. —
BaA'^aq: thin plates, v. sol. water.—PbA',:
prisms.—AgA'aq: minute needles.

Amide 0,„Hj(NHj).S0jNH2 aq. [131°].

Needles.—^B'HCl: prisms, si. sol. oold water.
With potassium cyanate it forms
N^,.C0.N^.0,,H,.S0,.NH.C0.NH,[273°].
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Acetyl derivative of the amide
0,.H,(NHAo).SOjNH,. [221°].

Anhydride C,„Ha<;g?>. [124°]. Formed

from (7)-nitro-naphthalene (;8)-sulphonio chlor-

ide, HOAc, and HI (Cleve, B. 20, 1536) Lemon-
yellow needles, v. si. sol. HOAc and alcohol.

(a)-ITaphtliylainine (6)-snlpIionic acid

C,„H5(NHj) (SO3H) [1:2']. Formed, with isomer-
ides, from naphthalene (j3)-sulphonio acid by
nitration and reduction (Cleve, Bl. [2] 29, 415

;

B. 21, 3264). Crystals (containing aq). Gives
rise to di-ohloro-uaphthalene [61°]. Its alcoho-

lic solution yields with nitrous acid a deep violet

dye SO,H.0,„H,.Nj.C„H,(NH,)SOsH 2|aq.

Salt s.—NaA' ^aq : thin needles, v. sol. water.

—CaA'2 2aq: powder, v. sol. water, turning red

in air.—BaA'^: flat needles.—ZnA'j4aq: needles.

Amide 0,„H,(NHJ.SOjNHj. [181°]. Needles.

B'HClaq.—B'HI aq. Yields the urea derivative

NHj.CO.NH.C,„H„.S02.NH.CO.NHj[225°].
Acetyl derivative of the amide

C,„H^NHAo).S02NH^. [218°].

Anhydride C,„H,<^g?>. [173°]. Formed

from (fl)-mtro-naphthalene (;8)-sulphonic chlor-

ide, HOAo, and HI (Cleve, B. 20, 1536). YeUow
needles, sol. boiling Ac^O.

(;3)-ITaphthylamine ' a '-snlphonic acid

C,„He(NH,)(S03H) [2:1']. ' Baddsche add.' 8.

•059 (Forsling).

Formation.—1. By heating (3)-naphthyl-

amine (Ipt.) with oono. HjSO< (3|pts.) at 100°-

105° for 5 or 6 hours there is obtained a' mix-
ture of the ' o,' ' ;8,' (7), and (S) sulphonio acids

of (;8)-naphthylamine in the proportion of about

50 p.c. of the ' a ' acid, 40 p.o. of the ' iS ' acid,

5 p.c. of the (7)-acid, and 5 p.c. of the (S)-acid

(Green, C. J. 55, 35 ; cf. Badisohe Anilinfabrik,

O.P. 14,612,20,760 ; Dahl, G.P. 29,084, 32,271,

32,276). The same mixtureheated at 120° gives

a greater quantity of the ' P ' acid, and less of

the ' o ' acid. Fuming sulphuric acid (20 p.c.

SO3 extra) at 70°-80° gives 30 p.c. of the ' o ' and
70 p.c. of the (7)-aoid. (j3)-Naphthylamine sul-

phate, shaken with cone. H^SOj for three days in

the cold, yields a similar mixture (Dahl) : but on
heating (i8)-naphthylamine with cone. H2SO4 for

an hour at 160° the ' ' and (5) acid are formed

in about equal quantities (Bayer a. Duisberg, B.

20, 1426 ; G. Schultz, B. 20, 1858).—2. By heat-

ing the(j3)-naphthol'o '-sulphonic acid (ofBayer)

with ammonia in a closed vessel (Pfitzinger a.

Duisberg, B. 22, 396 ; c/.LandBhoff,B. 16, 1931).

Properties.—Needles or broad tables, v. si.

sol. water, iusol. alcohol. Solutions of its salts

exhibit blue fluorescence.

Beactions.—1. Yields naphthalene (a)-sul-

phonic acid when its amido- group is removed by
the diazo- reaction (P. a D. ; Nietzki a. Ziibelen,

B. 22, 453).— 2. Yields by Sandmeyer's method

a bromo-naphthalene sulphonic acid which can

be converted into di-bromo-naphthalene [75°]

(Forsling, B. 22, 619).—3, Yields by Skraup's

method (i8)-naphthaquinoline sulphonio acid,

which may be oxidised to <^q jj-g- ^CjHj.SOsH,

showing that the naphthylamine sulphonio acid

is heteronucleal (Immerheiser, B, 22, 402, 412

;

cf. Armstrong a, Wynne, Q. f, Proc. 4, 103 ; 6,

49).—4. Heating vrith H„SO, (8 pts.) at 160"= foil

1^ hours converts it into a mixture of the ' 19

'

and (S) isomerides (Weinberg, B. 20, 3353).— 6,

Beacts with diazobenzene sulphonic acid, form-
ing a yellow diazo-amido- and not an azo- com-
pound (Witt, B. 21, 3483).— 6. On conversion
into the corresponding chloro-naphthalene snl-

phonic acid and treatment of this with PClj
there is formed di-ohloro-naphthalene [61-5°].

Salts (Forsling, B. 20, 2099).—NaA' : plates,

V. sol. water, insol. alcohol.—KA' ^aq : tables,

V. sol. water.—"NH^A': large prisms, v. sol.

water.—BaA'j 4aq : columns, v. e. sol. warm
water. S. 4-35 in the cold.—CaA'j 6aq : tables.

S. 9-09 in the cold.—MgA'^ 3Jaq: nodules, v. e.

sol. water. — ZnA'j 6aq : columns. — PbA'j

:

needles.—CuA'j : crystalline powder.—AgA'.
(0)-II'aphthylamine fi '-snlphonio acid

C,„Hj(NH2){S03H) [2:3']. ' BrOnner's acid.'

Formation.—1. By heating the correspond-
ing (Schaffer's) (3)-naphthol sulphonio acid
with ammonia under pressure (Farbfabrik vor-

mals Bronner, O. P. 22,547), or by passing a
current of ammonia over the pstassium {$)-

naphthol sulphonate at 200°-250° (Landshoff,
B. 16, 1931 ; Green, B. 22, 723).—2. Together
with the ' a,' (7), and (S) isomerides by heating
(i3)-naphthylamine (1 pt.) with cone. HjSO,
(3»pts.) at 105° (Bayer a. Duisberg, B. 20, 1426;
Green, C. J. 55, 35).—3. By heating (;8)-naph-

thylamine with KHSQ4 at 230° ; the yield being
60 p.c. of the theoretical (BischoS, B. 23, 1914).
4. The chief product obtained by heating (0)-

naphthylamine acid sulphate at 200°.

Properties.—Plates or flat needles, si. sol.

warm water (Schultz, B. 20, 8158). According
to Forsling the laminar crystals contain aq. Its

solution exhibits blue fluorescence. Yields, by
conversion into diazo-naphtbalene sulphonio
acid and application of Sandmeyer's reaction, a
chloro-naphthalene sulphonic acid whence PCI,

forms CioH^Clj [136°].

Salts (ForsUng, B. 20, 76).—NHjA'aq

:

large thin plates, v. si. sol. water, forming a
solution exhibiting violet fluorescence (Green).

—

NaA' 2aq : flat needles. S. 2-5 at 15°.—KA' aq

:

long needles. S. 2-4.—BaA'2 6aq: needles. S.

22 at 15°.—CaA'2 6aq : laminae. S. -44 in the

cold.—MgA'2 6aq: laminse or broad needles.

—

PbA'j 2aq : v. si. sol. water.— ZnA'j4aq. —
CuA'24aq: si. sol. water.—AgA'aq: powder.

(J3)-B'aphthylamiiie (7)-8alpIiomc acid

C,„He(NHj)(S03H) [2:4']. Dahl's acid. S. -077

in the cold (F.J. Formed by sulphonating {$)
naphthylamine, and is the chief product when
the sulphcnation is carried out at 15° to 20°

(Dahl, a. P. 32,276; ForsUng, B. 20, 2099;
Claus, J, pr. [2] 39, 815). Small plates or

needles, insol. alcohol. Its solutions show blue

fluorescence. Mity be converted into di-chloro-

naphthalene [48°]. Cone. H^SO, (3 pts.) at 160°

converts it into a mixture of the 'jS' and (S)

isomerides (Weinberg, B. 20, 8353).

Salts.—"NHjA' : exceedingly soluble tables.

EA' aq : rhombohedra, v. e. sol.water. —NaA' 5aq

:

tables, V. e. sol. water.—^BaA'j 2iaq : nodules, v.

e. sol. water.—CaA'jllaq: needles. S. 9*09 in

the cold.—AgA'2 8aq: crystalline.

(J3)-Kaphthylamine (S)-sulphonic acid

0,„H,(NH2)(S03H) [2:2']. {fi).NaphthyUmim
sulphonic acid Wi Bo/yer'i am. %• '28S7.
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Formation.— 1. Together with the 'iS'iso-
meride,byheating (fl)-naphthylamine with BLSO.
at leO'-lTO" (Bayer a. Duisberg, B. 20, 1426,
3158; Sohultz, B. 20, 1358, 3161). It is also
toi-med when the sulphonation is conducted at
temperatures between 105° and 160°, the quan-
tity increasing with the temperature (Green, O. J.
55, 36).—2. By heating the corresponding (;8).
naphthol sulphonio acid with ammonia at 200°
(Weinberg, B. 20, 2908 ; Erdmann, B. 21, 637),
or by heating naphthalene ' a ' disulphonio acid
with NaOH at 250°, and afterwards with NH.Cl
(Weinberg,^. 20, 2906, 3853).—3. By heating the
' o ' or (7)-isomeride with H^SO, at 160° (B. a. D.).

Properties.—^Long silky needles (containing
aq), m. sol. hot water nearly insol. cold water.
On boUiilg with water the needles change to an
almost insoluble crystalline powder. With tetra-

azo-diphenyl it gives a yellowish-red colouring
matter (S-purpurin). Tields by the diazo- reac-
tion the (3)-naphthol sulphonio acid of Wein-
berg, which by fusion with NaOH is converted
into dioxynaphthalene [129°]. Gives rise to (8)-

di-ohloro-naphthalene [114°].

Salts.—KA.': needles, v. sol. water.

—

NaA' 4aq : white needles (from water) or plates
(from hot 90p.e. alcohol), v. e. sol. hot water, S.
1-4 in cold water, v. sol. hot spirit (90 p.o.)

(difference from 'o' isomeride).—"NH^A': small
plates, m. sol. water.—^BaA'2 4|aq: plates, si.

uol. cold water (difference from (7)-isomeride).

—

MgA'2 aq : white needles (B. a. D.).—MgA'j Saq
(W,).—CaA'j 6aq : plates, with blue fluorescence.

S. -38 at 15°.

(a)-19'aphthylaimne v-snlphonic acid
0,jHj.NHS03H. Thdonaphtharmc acid. Formed,
together with the (1,4) acid, by the action of

ammonium sulphite on (a)-nitro-naphthalene
(Piria, A. 78, 54). The free acid, liberated from
its salts, BpUts up at once into naphthylamine
and H2SO4.—KA': pearly plates, v. sol. water,
si. sol. KOHAq.—"NHjA': plates, sol. water and
alcohol.—BaA'j 3aq : plates.— PbA'(OAc).

(a)-KaphtliyIamine 'a' disnlphonic acid

0,<ft,NSA »•«• 0,„H,(NH,)(S03H)2 [1:3:3'].

Formed by reducing (o)-nitro-naphthalene ' o '-

disulphonic acid by ammonium sulphide (Al^n,

Bn. 2, 407). Crystals, v. e. sol, water and
alcohol, insol. ether and benzene. Tields (a).

naphthylamine on treatment with sodium-amal-
gam. — NH4HA" 2aq (?) : slender needles. —
KHA' 3aq : needles, m. sol. hot water.—OaA" 5aq.

—BaA" 4aq: tables, m. sol.water.—PbA" 4aq(?).

(a)-ITapIithylamine *j3' disalphonic acid

0,oH5(NHj)(SO,H)j [1:3:2']. Obtained by redu-

cing (o)-nitro-naphthalene ' P ' disulphonic acid

(Alln). Small needles (from water), v. sol.

water, si. sol. alcohol. Tields (a)-naphthylamine

on treatment with sodium-amalgam.—NH,HA"

:

needles, m. sol. hot water.—KHA" : needles.

—

CaA" 2aq.—^BaA" aq : minute needles, si. sol.

water.—PbA".
(a)-ITaphtliylainine (S)-diBnlphonic acid

C,oH,(NHj)(S03H)j[l:l':4]. Naphthylamine di-

sulphonic add S. (Sohollkopf's G. P. 40,571).

Formed by sulphonating (1, 1') -naphthylamine

SBlphonic acid. — Na2A"2aq : long needles

(Bemthsen, B. 23, 3090).

(o)-Naphthylaimne (6)-disnlphonio acid

C,A(NHj) (SO3H), [1:3:1']. Formed by heating

ijaphthalene with oono. H,SO, at 90° and fuming

HjSO. at 100°-120°, then nitrating, and redu-

fling the product (0.P. 45,776, 46,953 ; Bemth-
sen, B. 22, 3328). Formed also from naphthal-

ene (a;3)-disulphonic acid (corresponding to

OioHsOlj [48°]) bynitration and reduction (Ewer
a. Pick, Monit. scient. 1889, 604 ; cf. Armstrong
a. Wynne, O. N. 54, 255). Colourless scales

(containing Saq), v. e. sol. warm water.

—

NaHA" 2aq : needles or thin prisms, si. sol.

cold water.—NajA" 6aq : needles or prisms, v. e.

sol. water.—BaA" Saq.—BaA"4aq: flat needles,

V. sol. hot, m. sol, cold, water.—Ba(HA")2Saq:
minute needles, si. sol. cold water.

(a)-ITaph.thylamiue disulphoaic acid
C,<,Hj(NHj)(S03H), [1:4:2']. S. -7 at 20°; 5 at
100°. Formed, together with two isomeric acids,

by sulphonating (o)-naphthylamine (1 pt.) with
HjSOj (containing 25 p.o. SO, extra) (5 pts.) at
120°. The acids are separated by treatment of

the lime salts with dilute alcohol, which dissolveg

the salts of the two isomeric acids (Dahl & Co.,

(3. P. 41,957 ; Armstrong a. Wynne, C. J. Proa.
6, 125). Formed, together with a smaller quan-
tity of the following acid, by treating (a)-

naphthylamine * a '-sulphonic acid (1 pt.) with
HjSO^ containing SO3 (1^ pts.) at 30°. Groups
of needles, insol. 85 p.o. alcohol. Its solutions
and those of its salts exhibit blue fluorescence.

Salts .—KjA" 3aq.— Na^A" Saq : v. sol. water.
GaA'2 aq : v. si. sol. water.

(a)-Naphthylamine disulphonic acid

C,„H5(NHj)(S03H)2 [1:4:3']. S.17at20°- Formed
in the preparation of the preceding, from which it

may be separated by extracting the mixed cal-

cium salts with dilute alcohol. Alcohol of 90
p.c. extracts the salt of a third isomeride, sub-
sequent treatment with alcohol of 85 p.c. extracts

the present acid. Needles, insol. alcohol, v. sol.

boiling alcohol of 85 p.c. The calcium salt is

v. sol. water, insol. alcohol of 90 p.c. The E
and Na salts are v. sol. water. Solutions of the
acid and its salts exhibit blue fluorescence.

(;3)-Naphthylamine < a ' disulphonic acid

0|„H.,(NHj)(S03H)2 [2:3:3']. {8)-Naphthylamim
B-disulphomc acid. Formed by heating the cor-

responding (;3)-naphthol B-disulphonic acid with
ammonia. Beadily yields dyes with diazo- salts.

(/3)-I3'aphthylamin3 (7)-disnlphouic acid

C,„H3(NH2)(S03H)2 [2:1':3']. {P)-Naphthylamine
O-disulphonic acid. Formed by heating the cor-

responding (^)-naphthol G-disulphonio acid with
ammonia. Formed also by heating (/3)-naph-

thylamine sulphate (10 kUos.) with HjSO^ (30
kilos, containing 25 p.c. SO3 extra) at 110°-140°

(Gans a. Co., 0. P. 35,019). V. sol. water, m. sol.

alcohol. Does not react with diazo- compounds
(G. Sohultz, B. 21, 3487). The s alt s are v. sol,

water.

(j3)-Naphthylamine disnlphonic acid

C,„H,(NH2)(SO,H)2 [2:1:3']. Formed, together

with the (2, 1', 3') acid, from (2, 3')-naphthyl-

amine sulphonio acid and H^SO, (with 20 p.c,

SO3) at 20° (Armstrong a. Wynne, 0. J. Proo. 6,

130). Needles. Tields C,„H,Cls [92°].

(/3)-Naphthylamine disalphonic acid

C,oH5(NHJ(S03H)j [2:3':a!]. Formed by heating
(BrSnner's) (j3)-naphthylamine ' P '-sulphonio
acid at 160° to remove water of crystallisation,

adding fuming H^SO^ (4 pts.) and heating at
110° (Forsling, B. 21, 3495). Possibly identical
with the preceding acid. White needles, v. 14
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Bol. water, si. sol. alcobol. Its dilnte aqueous
solution fluoresces blue. It gives rise to a tii-

ohloro-naphtlialene [91°].

Salts.—K2A"2aq: large needles, v. sol.

water. —KTTA" aq : needles, si. sol. cold water.

—

NaHA"2aq.—NajA.":longneedles.—(NHJjA."aq:
monoclinic crystals.—NH,HA".—"CaA": plates.

(i3)-ITaphtliylainine disulphonic acid

0,„H5(NHJ(S0sH)j [2:1:4']. Formed, together
with a greater quantity of the (2, 2', 4')-isomeride
from (2, iO-naphthylamine sulphonio acid and
BLjSO^ (with 20 p.o. SO.) at 20° (A. a. W.).
Yields CoHjOL, [78°].

(^)-Naphthylamine disulphonic acid
C,„H,(NH,)(SOjH)2[2:2':4']. Formed as above.
Yields CioHjOls [80°]. .

(/3)-ITaphthylaiiiine disulphonic acid

0„H5(NHJ(S0aH)j [2:3:2']. Formed from the
corresponding naphthol disulphonic acid.

Di-HAPHTHYI-AITTHBTIENE CjjH.j U.
0,oH..C

I III (?). [270°]. Formed by distilling di-

0,.H..O

naphthyl-acetylene, or by distilling (j8)-di-naph-

thyl-tri-ohloro-ethane (1 pt.) with ZnO (15 pts.)

(Grabowski, B. 11,302). Large leaflets (by sub-
limation).— OajH,jCsHj(NOj)sOH: crystals (from
chloroform).

NAPHTHYI-AESENIOirS ACID. Described
as Naphthalene arsonic acid, vol. i. p. 322.

NAPHTHYL-BEHZAMIDINE C„H„Nj i.e.

C,H5C(NH).NHC,„H,. [141°] Formed by heat-
ing (o)-naphthylamine hydrochloride with
benzonitrile at 200° (Bernthsen a. Trompetter,
B. 11, 1757). Xables (from alcohol); may be
sublimed.—B'HCl: white prisms.—B'jHjPtClj

,

yellow needles.—B'H^CjOj: prisms, si. sol. water.

—Chromate: yellow pp.
(o)-IfAPHTHYl-BENZYI-AMINE C„H,5N

t.e. 0,„H,.NH.CHJPh. [67°]. Formed from (o)-

naphthyiamine and benzyl chloride (FrotS a.

Tommasi, Bl. [2] 20, 67).

(3)-lTaphthyl-benzyl-amineO,„H,.NH.CH2Ph.
[68°]. Formed by reducing C,„H,.N:CHPh
(Kohler, A. 241, 358). Prisms.

Nitroaamine 0,„H,.N(NO).CHiPh. [112°].

Yellow needles, sol. alcohol and ether.

(a)-irAFEIHTL BENZYLISENE - AMIKE
C,„H,.N:CHPh. [73°]. Formed from (o)-naph-

thylamine and benzoic aldehyde or hydrobenz-
amide (Lachovitoh, M. 9, 695; of. Papasogli, A.
171, 138). Yellow needles (from alcohol).

(fl)-llaphtliyl-benzylidene-amiiie. [101°].

Besembles the preceding in preparation and
properties (Glaisen, A. 237, 261).

NAPHTHYL BENZYL KETONE «. Benzyl
NAPHTHYL KEIONB.

NAPHTHYL BENZYL OXIDE ». Bbkzyi.
NAPHTHYL OXIDB.

NAPHTHYL BROMO-METHYI KETONE
CijHsBrO i.e. C,„H,.CO.OHjBr. Obtained by
adding bromine (9'5 g.) to a solution of naphthyl
methyl ketone (10 g.) in CSj (Pampel a. Schmidt,
£.19,2898). Pungent oil.

(ctj-NAPHTHYL-CABBAMATE C„H,N02 i.e.

0„H,.O.OO.NH,. [158°]. Formed from (a)-

naphthol and ClCO.NHj (Gattermann, A. 244,
43). Needles (from alcohol).

(P)-Naphthyl carbamate. [187°]. From
f^)-naphthol and ClOONH, (G.). Long needles,
fWPpBt i4S9l. wftter, v. sol. ftlcohol mi. ethey.

(a)-NAPHIHYL-CASBAUIG ACID. Ethyl
ether O.sH.jNO, U. C„H,NH.CO^t. [79°].

Formed from (a)-naphthylamine and ClCO^Et
(Hofmann, B. 3, 657). Needles, insol. water.

Isopropyl ether C,^,NH.COjPr. [78°].

From (a)-naphthylamine and ClCOjPr (Spica,

0. 17, 168). Groups of needles, si. sol. water.
(/3)-Naphthyl-carbamic acid. Ethyl ether

C,<,H,NH.OO^t. [73°]. Formed from (/3)-

naphthylamiue and ClCO^Et (Oosiner, B. 14,

60). Needles, insol. hot water, v. sol. alcohol.

Isopropyl ether C,„H,NH.COj?r. [70°]
Needles, sol. alcohol and ether (S.).

Di-(^)-nai)hthyl carbamate. Methyl ether
(0„HJjN.CO,Me. [114°]. Formed from di-((3).

naphthylamine and ClCOjMe at 155° (Bis, B.
20, 2620). Needles (from alcohol and ether), t.

sol. cold alcohol and ether.

(«)-NAPHTHYL-CAEBAMINE 0„H,N i.e

0,|,H,.N0. Formed from (a)-naphthylamine,
chloroform, and alcoholic EOH (Liebermann, B,
16, 1640). Solid, v. sol. alcohol.

(0)-Naphtliyl-carbamine 0,.H,.NO. [54°].

Formed from (j3)-naphthylamine, chloroform,
and alcoholic potash (Liebermann, B. 16, 1640).

Needles, sol. alcohol, ether, and benzene.
(a)-NAFHTHYL semi-CABBAZIDE

0„H„N,0 ».«. C,„H,.NH.NH.C0.NH2. [231^.
Formed by heating (a)-naphthylamine hydro-
chloride with urea at 140° (Pinner, B. 21, 1219).

Thin plates (from boiling isoamyl alcohol), insol.

water and ether, si. sol. dilute alkalis.

(e)-Naphthyl-seMM-carbazide. [225°] (P.);

[221°] (H.). Formed like its isomeride, and also

by mixing equivalent quantities of (;3)-naphthyl.

amine hydrochloride and potassium cyanate in

aqueous solution (Pinner, B. 21, 1223 ; HiUring-

haus, B. 22, 2657 ; Hauff, A. 253, 28). Siikj

plates, si. sol. hot water, v. sol. hot alcohol. Be-
duces Fehling's solution. With HClAq at 140°

it yields a naphthazine.
DINAFHTHYL-CASBAZOLE, so-called, ig

described as Imido-dikaphthyii.

(a)-NAFHTHYI.-CABBINOL C„H„0 i.«.

CioHi.CHjOH. Naphthobenzyl alcohol. [60°].

(301° cor.) at 715 mm. Formed by warming
(o)-naphthyl-carbinylamine hydrochloride with

aqueous NaNO, (Bamberger a. Lodter, B. 21,

258). Long needles, t. e. sol. ether and alcohol,

V. si. sol. cold water. Yields (a)-naphthoic alde-

hyde on oxidation with chromic acid mixture.

(;3)-Napl!tliyl-carbinol C„H,.CHjOH. [80-6°].

Besembles the preceding in mode of prepara-

tion and properties (Bamberger, B. 20, 1118).

Tri-naphthyl-caibinol C3,H220 i.e.

(C,„H,)jC.OH. Formed from naphthalene,

C(N02)Ca3, and AlOl,, the product being boiled

with water (Elba, B. 16, 1275). Crystalline

powder (from acetone), melting below 278°; v.

sol. benzene, si. sol. ether, almost insol. alcohol.

(o)-NAPHTH?L-CAEBINYLAMINE 0„H„N
i.e, 0„H,.OH,NHj. Menaphthylarmne. Naph-
thobenzylanUne. (292°). Formed, together with

s-di-naphthyl-ethane, by reducing the amide of

thionaphthoio acid in alcoholic solution with

zinc and HClAq (Hofmann, B. 1, 101; Bam>
berger a. Lodter, B. 21, 256). Caustic liquid,

absorbing COj from the air. Beduced in alco-

holic solution by Na to the tetrahydride.^

B'HCl: long needles, si. sol. water.—B'^PtOl,;
crystalline pp. - B'HNQ, : prisms [148-5°],
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Tetrahydriao 0,oH„OH2.NHj. (270=) at 722
mm. Obtained by rednoing the nitiile of (a)-

naphthoio acid C,oH,.GN in alcoholio solution
by sodium (Bamberger a. Lodter, B. 20, 1707).

—

B'HOl: white needles, v. e. sol. hot water.

—

B'jHjPtOl, : yellow needles, si. sol. cold water.

—

B'C,Hj(NOj),OH: needles, v. sol. hot water.
(;8).Naphthyl-carblnylamiue C,„H,.CH2NHj.

[60^. Formed from the amide of tiiio-(/3)-naph-
thoic acid 0,„H,.CS.NHj by treating its alcoholio
solution with zino and HCl at 35° (Bamberger a.

Lodter, B. 21, 1117). Prisms, si. sol. cold water,

T. sol. alcohol. It is a powerful base, ppg. the
hydroxides from solutions of salts of copper,
zino, and lead.

Salts.—B'HOl. [260°-270°]. Prisms, v.

sol. alcohol and water, insol. ether.—B'^H^PtCl,:
yellow needles. — B'0^(0H}(N02), : golden-
yellow needles, v. sol. hot water.

.

Tetrahydride 0,„H„.0H2NHj. (270° cor.) at

729 mm. Formed by adding sodium to a hot
alcoholic solution of (i3)-naphthonitrile (Bam-
berger a. Boekmann, B. 20, 1711). Tielda an
acetyl derivative [65°] (Bamberger a. Helwig, B.
22, 1915). Oarbon disulphide reacts forming
0,oH„OHj.NH.CS.SHNH2.CBl,.0,oH„[128°],
which on boiling with alcohol gives rise to

0S(NH.CH2C,„H,), [143°].—B'HOl. [229°].

Needles, v. sol. water and alcohol. With potas-

sium oyanate it gives C0(NH.0HjC,^H,)2 [226°]

and 00(NKJ(NHCH,0,ja,) [135°].-B'2H2Pt01..

Needles.—B'HjCOs : white needles.—B'jHjSO^.
Prisms, v. e. sol. water.—B'C8H2(N02)a(0H).
Yellow prisms, si. soL water.

DI-KAPHIHYL-TBI-CHLOBO.ETHANE v.

Ibi-chlobo-di-naphihyl-eihane.
(o)-NAPHTHYL-CYANAmiDE C,pH,NH.CN.

[133°]. Formed by heating a solution of oxy-

{o)-naphthyl.thio-urea 0,(,H,NH.0S.NH.OH (Tie-

mann, B. 22, 1940).
Si-(a)-naphthyl-cyanamide CajHuNj i.e.

H,C,„.N:0:N.C|oH,. Di-(a) -najjhthyl-ccvrbimide.

Carbo-di-[a)-na/phthyl-imide. [94°]. Obtained

by adding HgO to a boiling solution of di-(a)-

naphthyl-thio-urea in dry benzene ; the yield

being c. 30 p.c. of the theoretical (Hubn, B. 19,

2405). Large prisms. V. sol. benzene, si. sol.

cold ether and petroleum-ether. By heating

with dilute alcohol it is converted into di-(a)-

naphtbyl-urea. H^S passed into the boUing so-

lution in dry benzene converts it into di-(a)-

naphthyl-thio-urea. Heated with OS, at 200° it

yields (a)-naphthyl-thiocarbimide.

Di-(i8)-naphthyl-cyanamide

H,0,i,.N:C:N.O,|,H,. Di-{P)^iaphth/i/l-caTbinUde,

[146°]. Obtained by adding HgO to a boiling

solution of di-(i8)-naphthyl-thio-urea in dry benz-

ene ; the yield being 25 p.c. of the theoretical

(Huhn, B. 19, 2406). White granular crystals.

V. sol. hot benzene, si. sol. ether and petroleum-

ether. By boiling with dUute alcohol it is con-

verted into di-(0)-naphthyl-urea. If H^S is

passed into its solution in dry boiling cumene,
di-(i8)-naphthyl-thio-urea is regenerated. With
OS, at 200° it yields (j8)-naphthyl-thio-oarbimide.

{a) . NAPHTHYl - CYANATE 0,„H,N:CO.

(270°). Formed in small quMitity by heating

di-naphthyl-urea with PjOj, and in larger quan-

tity by the like treatment of naphthyl-carbamio

ether (Hall, Pr. 9, 366 ; Hofmann, Pr. 19, 108

;

C. R. 47, 426). Pungent liquid. With oxy-azo-

ToT.. TTI.

benzene it forms C,H5.N2.0,H40.00.NHC,oH,
[149°] (Goldschmidt a. Bosell, B. 23, 492).

NAPHTHYL CYANIDE v. Nitbieb of naph.

THOIO ACID.

NAPHTHYL CYANTJRIO ACID v. Cyaimric
acid in the article Otanic acids.

TBI-NAPHTHYL-CYANITBATES
(0,|,Hj)3C3Na03. Formed from cyanurio chloride

and Bodium-naphthyl dissolved in naphthol (Otto,

B. 20, 2239). The (a)- compound decomposes
between 160° and 225°, the {$)• compound begins

to decompose at 220°. Both are powders, si

sol. hot water and alcohol, m. sol. benzene.
NAFHTHYLENE-ACETAMIDINE v. NAfH-

IHYIiENB-ETHENYL-AMIIlINE.

0-NAPHTHYLENE-DIAHINE 0,gH„N, i.e.

C,|,Hs(NH2)2 [1:2]. Di-amido-naphthalene.
Amido-naphthylamme. Mol. w. 158. [95°].

Formation.—1. By reduction of p-sulpho-

benzeue-azo-(;3)-naphthylaiuiiie with tin and
HCl (Griess, B. 15, 2193 ; Witt, B. 21, 3482).—
2. By reduction of benzene-azo-(j3)-naphtnyl-

amine, of (i3)-naphthalene-azo-(3)-naphthyl-

amine, of the dioxim of (;3)-naphthoquinone, of

(2,l)-nitro-(a)-naphthylamine, or of (1, 2)-nitro-

(i8)-naphthylamine (Lawson, B. 18, 800, 2428

;

Leuckart, B. 19, 174 ; Lellmann a. Bemy, B. 19,

803 ; Bamberger a. Sehiefielin, B. 22, 1376).

Properties.—Silvery trimetric plates (from

hot water), si. sol. water, sol. alcohol and ether.

Its ethereal solution quickly turns brown. FeCl,

colours its solution green.

Beactiom.—1. Phenanthrtiguinone yields

naphthophenanthrazine which forms yellowish-

white crystals giving a scarlet solution in H^SOj.
2. Phenyl cyanate in benzene solution reacts

forming C.H,NH.CO.NH.O,oH„NH2 [335°] and
(C„H5.NH.CO.NH),C,„H5.—3. Phenyl tUoca/rb.

imide unites forming (08H5NH.CS.NH)2C||,H,
[355°-360°].—4. On heating with excess of oil

ofrmtstard in alcoholic solution it yields, in like

manner, silkyneedles of 0,„H5(NH.CS.NH0.|H5)2,
which decompose at 170°-200° intonaphthylene-

thio-urea and di-allyl-thio-urea (Lellmann, B.

19, 808).—5. An alcoholio solution of beuzil

reacts forming di-phenyl-naphthoquinoxaline

^'"^«<N:00.H5 t^*^°] (Leuckart, B. 19, 174).

6. o-Aldehydb-hemoie acid CHO.OsH^.COjH

forms 0„Ha<^g^O.OoHi.COjH, which decom-

poses at 280° (Bistrezycki, B. 23, 1044).

Salts.—B"HjCl2. [90°]. Prisms or plates,

v. sol. water.—^B'^E^SO, : white plates, si. sol.

water.—Pier ate: nearly insoluble powder.

Acetyl derivative C,oH,(NHAc)j. [234°].

White needles.

Propionyl derivative 0,„H,(NH0,H50)j.

[192°]. Formed from the base and propionic

anhydride. Prisms (from alcohol), insol. ether.

BenzoylderivativeO,„"B.Ji^'B.Sz\. [291°].

Plates, si, sol. alcohol and HOAc (Hinsberg, A.
254, 256).

ar-Tetrahydride 0,gE,4N, i.e.

CH,.CH,.C.C(NH,):C(NHJ .g.„ ,„ .„
CH2.0H,.C.CH=-CH • I-BIJ- {^^0} at

81 mm. Formed, together with a smaller quan-
tity of the alicyclio isomeride, by reducing naph-
thylene-o-diamine with sodium. (Bamberger a,

Sohieffelin, B. 22, 1377). Needles, v. sol. alcohol,
ether, and hot water. Beduces AgNO,. Giveg

II
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a red colour with cold aqueouB FeCl,. EMnO,
oxidises it to adipio aoid.

Salts.—B"B^Clj. [c. 260°]. Tables, v. sol.

water.—B"2HN03. [201°]. Plates, m. sol. water.

Acetyl derivative of the tetrahydride
, 0,„H,(NHAc)j. [245°]. Needles, v. e. sol. al-

cohol, si. sol. ether and oold water.

ae-Tetrahydride
CH:CH.C.CH(NH,).CH(NH.) ,, , ^

CHCH C CH ——-OH Formed as above

(B. a. S.). Its hydrochloride and platinochloride

crystallise in needles.

Naphthylene-p-diamlne C,„HYNHJj [1:4].

[120°] (G-.) ; [118°] (B. a. S.).

FormaUon.—1. By reduction of napWhalene-
Bzo-(o)-naphthylamine by tin and HCl (Perkin,

C. J. 18, 173 ; A. 137, 359 ; Friedlander, B. 22,

687).—2. By reduction of p-sulpho-benzene-azo-
(a)-naphthylamine with tin and HCl (Griess, B.
15, 2192).—3. By reduction of (a)-nitro-(a)-naph-

thylamine (Liebermann, A. 183, 238).—4. By
boilingbenzene-azo-(a)-naphthylamine with zinc-

dust and water (Bamberger a. ScMefielin, B. 22,

1381).

Properties.—Colourless prisms or needles, si.

sol. water, sol. alcohol and ether. Tields (a)-

naphthoquiuone on oxidation with FeCl,.

Salts.

—

'^''B^GX,: white soluble four-sided

plates, nearly insol. HClAq.

—

'S"M^O^ : needles.

Mono-acetyl derivative
0,„Hs(NH2)(NHAc). Formed by reducing the

acetyl derivative of (a)-nitro-naphthylaminewith
tin and HCl (Liebermann).—B"HC1 : long
needles.—B"jH2Cr,0,.—B"C,H2(NO2)3OH : yel-

low needles.

Di-aoetyl derivative 0,jH8(NHAc)j.
[205°]. Formed from the base or its mono-
acetyl derivative and AOjO (Kleemann, B. 19,

334 ; B. a. S.). Needles, si. sol. alcohol, nearly

insol. water and ether.

Mono-bemoyl derivative
C,„H„(NH2)(NHBz). [186°]. Formed by re-

ducing C,„H,(N02)(NHBz) (Ebell,4.208, 326).—
Needles. -B"H01.—B"HN0,.—B"HjS04.

ar Tetrahvdride CH,.CH,.C.C(NH,):CH
ar-l etranyariae

cHj.CHj.C.C(NH,):CH-
The sole product of the reduction of ^-naphthyl-
ene-diamine by sodium (Bamberger a. SchieSe-
lin, B, 22, 1382). Needles, resinified on exposure
to air. Yields adipic acid on oxidation with
KMnOj.—B"H2CLj: crystalline powder.

Acetyl derivative of the tetrahydride
C„H,„(NHAc)j. [285°]. Needles, v. si. sol. oold

water, m. sol. boiling alcohol. Beduces ammo-
niacal AgNO,. FeCl, colours a solution of its

hydrochloride green, changing to brown.
P«rj-naphthylene-diamiM 0,„H.(NH,), [1:11.

167°].
'

Formation.—1. By reduction ofpm-di-nitro-
naphthalene with iodide of phosphorus and
water (De Aguiar, B. 3, 27 ;

'7, 307 ; Beilstein a.

Kuhlbelrg, A. 169, 90 ; Ladenburg, B. 9, 1651);—
2. By reducing di-nitro-(«)-naphthoicaoid [265°]
With tin and HCl (E^kstrand, fl. 20, 1353 ; J.pr.
([2] 38, 263).—3. By the action of ammonia on
yeri-di-oxy-naphthalene at 150°-300^ (Erdmann,
A. 247, 363).

Properties.—Needles (from dilute alcohol),
m. sol. water. Gives a reddish-brown colour
and pp. with PeClj. NaNO^ added to a solution
Of the sulphate ppts. red needles of the azimide.

By the diazo- reaction it yields di-ohlcro-

naphthalene [84°]. Benzoic aldehyde forma
XT PPT L

°'o'^»<N(OH^h)> (Hi^sberg, B. 22, 861).

Phenanthraquinone does not yield an azin«.

Oxalic ether at 100° yields C„H,jNj02, erys-

tallising from chloroform in red needles, oar-

bonised at 195° (Aguiar).

Salts.—B-'H^Olj. [0.280°]. Small plates.—
B"HjLj.—B"H,SO,.—B"H,CjO,-

(l,4')-Naplithylene-diamine 0,„Hs(NHJ,
[1:4']. [190°]. Formed by reducing the corre-

sponding di-nitro-naph(ihalene in alcoholic solu-

tion with tin and HCl (Erdmann, A. 247, 361

;

of. Zinin, A. 52, 362 ; 85, 329 ; HoUemaun, Z.

[2] 1, 555 i De Aguiar, B. 3, 33 ; 7, 307). Formed
also by heating the corresponding di-oxy-naph-
thalene with ammonia at 150°-180°, and finally

at 250°-300° (E.). Thin white needles, which
may be sublimed, si. sol. cold water, v. sol.

alcohol. FeCl, colours its solution bluish-violet.

Converted by the diazo- reaction into di-chloio-

naphthalene [107°]. — B"B.fil,. — B"HJ,. —
B"HsSO,.—B'-HAO,.

Tetrahydride ^^^f^l^^'^^^^-
[77°]. (264°) at 60 mm. Formed by the action

of sodium on a solution of the base in isoamyl
alcohol (Bamberger a. Hoskyns-Abrahall, B. 22,

944). Prisms (from ether) or needles (from
ligroin), si. sol. hot water, v. sol. alcohol. FeCl,
gives a deep reddish-brown colour in its hot
solution, but no colour in the cold. Boiling

KjOrjO, gives a claret-colour. Gives off NHj
when heated. This base can be separated into

dextro- and Isevo-rotatory varieties by crystalli-

sation of the bitartrate, for on adding a crystal

of dextro-rotatory coniine tartrate, the Isevo-

rotatory tetrahydro-naphthylene-diamine tar-

trate crystallises out, while the mother-liquor
deposits the dextro-rotatory compound after long

standing (Bamberger, B. 23, 291). The rotatory

powers of the two hydrochlorides, [o]d are
-7° 30' and +8° 9' respectively. Beactions.

1. Nitrous acid at 0° forms a diazo- com-
pound which when boiled with water yields

CH:CH—C.CH(NH,).CH, ,, ,. i , j .

CH:C(OH).d-CH;— CH^' *^« ^-""^'y' ^«"^*-

tive of which crystallises in needles [152°]

(Bamberger a. Bammann, B. 22, 960).

—

2. Di-

asotisa&ion and redttction by SnCl, andHCl yields

+T,. i,„.i,.„!^. CH:CH Q.CH(NH„):eHj
the hydrazme

oh:C(N,H,).0 ^^CH,-CH/-
3. A dilute ethereal solution of CS2 forms

(3,pH„(NH2).NH3S.CS.NH.C,„H,oNH, [143°], the

alicyclic amidogen entering into reaction. By
treatment with PbO this substance is converted

into the urea 00(NH.C,„H,„.NHj)2. Boiling with

alcohol yields CS(NH.C,oH,„.NHJs [155°].—4.

A warm alcoholic solution of CS^ forms

0,.H,.<^|;g|;^g>c,.H,. [175°]. both ami.

dogens taking part in the reaction. Salts,

B"H2Cl2 : trimetric prisms, 0:6:0 = '574:1: 906, v.

sol. water, v. si. sol. alcohol.—B"HJtCl,aq:
prisms. — B"jHjPtCl, : crystalline solid. —
B"H2S04 2aq: triolinio prisma. Acetyl deri-

vative C,„H,„(NHAo)j. [262° cor.]. Prisms

(from alcohol), sol. ether, si. sol. boiling water.

(a,2')-Naphthylene-diamineC,JH,(NH2)j[2:2'].

[169°] (B. a. S.) ; [161°] (L.). Formed by heat-
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faig the corresponding di-oxy-naplithalene [186°]

of Ebert and Merz with ammoniacal CaCl.^ at 265°

(Lange,£.21, Bef.'839 ; Bamberger a. SchiefCelin,

B. 22, 1384). Plate8 (from water), v. sol. boiling

water, alcohol, and ether.

(2,3')-Naphthyleiie - diamine 0,„H,(NHj)a.
[218°]. Formed from di-oxjj-naphthalene [213°],

by heating with ammonia and NH4CI 'at 200°-
250° (Lange, B. 21, Bef. 839). Its salts are

more soluble than those of the (2,2')-isomeride.

7n-ITaphthylene-diamine C,gH,(NH2)2 [1:3].

Obtained by reiduoing di-nitro-naphthalene [144°]

with tin and HCl (Urban, B. 20, 973). A solu-

tion of its hydrochloride is coloured yellow by
nitrous acid.— B"H2G1,: t, e. sol. water, m. sol.

alcohol, insol. ether.

Acetyl derivative 0,„H„(NHAc)s. [156°].

Prisms, v. sol. benzene.
Binaphthylene-amine C2oH„K i.0.

^'»2«>NH (?) [159° cor.]. Formed by heat-

ing (i8;3)-dioxy-dinaphthylwith ammoniacal-zinc
chloride (Walder, B. 15, 2173). White trimetrio

plates or needles. V. sol. ether, benzene, or

acetone, insol. dilute acids.

Picric acid compound
C,„H„N 2(0A(N0J,0H): [219° cor.]: blue-

black needles.

Acetyl derivative OjjHijNAc. [144°

uncor.] ; iiue white needles, v. sol. ether, less

sol. alcohol.

Tri-naphthylene-diamine CagH^Nj i.e.

(CigHJjNj (?). Formed by heating a mixture of

naphthylamine, naphthylamiue hydrochloride,

and nitro-naphthalene in molecular proportions

for 3 hours at 190°-220° (Salzmann a. Wichel-

haus, B. 9, 1107). Amorphous blue-black pow-
der (containing aq), insol. water and ether,

iorming a red solution in warm benzene. Begins

to decompose at 180°.—B'HCl: amorphous
violet powder.

References. — Beomo-, Di-ohloeo-, and
ETHEKTrL-NAPHTHTIiENE-DIAMINE.

o ITAFHTHYLENE - DIAUINE . < a' . SUL.
FHOmC ACID

.0(NH,) :0(NH,)

^0(SOjH):CH
together with benzidine, by red.uction of Congo-

red. Not isolated (Witt, B. 19, 1719).

o-Naphthylene-diamiae * jS '-snlphomc acid

reducing ' gold- brown,' an azo-dye obtained from

Brenner's (i8)-naphthylamine snlphonic acid,

and diazobenzene (Witt, B. 21,3484). Yellowish-

white crystals (from alcohol or ether), v. si. sol.

water. Quickly turns brown in air. KaFeCy,

turns its solution first brown, then yellow. FeCl,

colours its aqueous solution dirty-green. Phen-

anthraquinone bisulphite yields, in presence of

NaOAc and HOAo, naphthophenanthrazine sul-

phonic acid, which dissolves in H^SOj with red-

dish-violet colour, and which is converted by

potash-fusion into a eurhodol, forming in HjSO,

a solution coloured a pure ultramarine, turned

cherry-red by water. Naphthylene-diamine ' o '-

Bulphonic acid acts in the same way, but the

compound formed by phenanthraquinone dis-

lolves in HaSOj with bluish-violet colour, and

the eurhodol with indigo-blue colour, the sul-

. Formed,

phate being ppd. as a crimson crystalline

powder.
o-Naphthylene-diamine (y).&iilpho]iic acid

CH:CH C.C(NHj):C(NHj) r.„„^,j u, „
CH:C(SO,H).b.CH=lcH ' Fo™ed by re-

duction of azo- dyes prepared from (/3) -naphthyl-

amine (7)-sulphonic acid (of Dahl) (Witt, B. 21,

3486). Plates, si. sol. water (more soluble than
the ' $ ' isomeride). FeOlj colours its solution

emerald-green. The coiTesponding azinea are

rendered violet by H2SO4, becoming orange on
dilution. The eurhodol gives a dark-violet so-

lution in HjSOj, becoming cherry-red on dilution,

the eurhodol sulphate being deposited in dirty-

red flakes.

o-Naphthylene diamine (S)-salplionic acid

'°"°-g£Ci:»^i8H Obtained by

reducing azo- dyes prepared from (;3)-naphlhyl-

amiue (8)-sulphoi}io acid (W.). Orey powder,
more soluble in water than the ' ;3 '- isomeride.

Occurs also in a gelatinous (7 hydrated) condi-
tion, V. e. sol. water. It resembles the ' B '- iso-

meride in its reactions with FeClj, with E,FeGyg,
and with phenanthraquinone.

o-Naphthylene-diamiue ' a '-disulphonio acid

C,oH,(NH2)j(SO,H), [1:2:1' or 4':3']. Obtained
by reducing benzene-azo-(/3)-naphthylamine'a'-
disulphonic acid formed from (;S)-naphthylamine
E disulphonic acid (Witt, B. 21, 3487).- NaHA":
sandy crystalline powder, v. sol. water, forming a

solution with green fluorescence. FeCl, gives a

green colour. Yields lemon-yellow sodium naph-
tho-phenanthrazine disulphonate, which forms
a bluish-magenta solution in HjSO,. The eu-

rhodol yields a deep greenish-blue solution in

E2SO4, becoming claret-red on dilution.

Kaphthyleue-diamine disulphonio acid

Cj„H4(NH2)j,(S03H)2. Formed by reducing di-

nitro-naphthalene disulphonic acid (AlSn, Bn. 3,

1025).—KHA" 3aq : needles, m. sol. hot water.

—

Ba(HA"),6aq. -

NAFHTEYLENE-BENZAMIDINE v. Benz-
BNYIi-NAPHTHTLENE-AMIDlNB.

NAFHTHYLENE-EXHENYL-AMIDINE

C,^,.N, t.e. [2:3] 0,ja.<^^>C.CH,. [168°].

Formed by the action of cold cone, alcoholic

HCl upon (;3)-naphthyl-ethyl-nitrosamine

(Fischer a. Hepp, B. 20, 1248). Nodules (from
water). Crystallises from methyl alcohol in.

prisms (containing MeOH) [75°]. 81. sol. hot
water.—^B'HCl ^aq : colourless needles, si. sol.

water, m. sol. alcohol. — B'.^HjPtOlj 3aq. —
B'HjSOj.—B'0,H2(N02)s0H : needles.

Kaphthylene-ethenyl-amidine

[1:2] CijHj^^jjg^CMe. Formed from the acetyl

derivative of nitro-(i3)-naphthylamine by reduc-

tion with tin and HCl (Liebermann a. Jacobson,
A. 211, 67). Formed also by the action of cold

alcoholic HCl on (0)-naphthyl-ethyl-amine
(Fischer a. Hepp, B. 20, 2472).—B'HCl 2aq

:

needles, v. sol. water.

NAPHTHYLENE-ETHYL-DIAMINE
0,„H,(NH,)(NHEt) [1:4]. Formed by reducing
nitroso-(a)-naphthyl-ethylamine with SnCl,
(Kock, A. 243, 312). The free base is unstable.
It yields (a)-naphthoquinone on oxidation
B'-HjCLj. [152°]. Plates—B"2C„Hj(N02)30H.
[180°]. Needles, si. sol. water and alcohol.

1 12
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DI - NAFHTHYLENE - GLTCOL, so oaUedi.

action of chloroform and aqneous NaOH on (J3)-

naphthol (Bousseau, A. C%. [6] 28, 151). Small
crystals, insol. water and alkalis, v. si. sol. alco-

hol, HOAxj, and chloroform, m. sol. ether.

BeacUons.—1. Chromic acid mixture yields

crystalline 02,H,jO [188°].—2. Bed-hot soda-Ume
forms dinaphthyl [187°].—3. Fuming hydro-
chloric acid (15 pts.) at 160° forms OjjHuCljO 3aq
crystaUising in red needles.—4. With fuming
hydrobromic acid it forms the corresponding

Cj^HuBr^O 3aq crystallising in lustrous green
plates; whence alcoholic ammonia produces
C22H,2(OH](NH2) crystallising from benzene in

needles and forming the crystalline salts B'H^Cl,,

B'jHjPtClj, and B'HjBrj. The compound
G^,,BT203aq is converted by hot HOAc into

C2i!H„BrOHOAc crystallising in lustrous green

tables and giving o3 HOAc at 100°.—5. Bromime
in CSj forms orange plates of OjjHijBrjO.—
6. HIAq (S.G. 1-7) forms, on boiling, crystals of

C^ijIjO.—7. Dilute nitric add (S.G. 1"2) forms
C^,2(OH)(N03), which separates from HOAc as

a red crystalline mass C22H,2(OH)(N03)HOAc.
Boiling dilute nitric acid forms red needles of

C2^H,2(NO,)j [190°].—8. H,S0, (5 pts.) at 100°

forms CKH,2(OH){S04H)H2S04aq crystallising in

red needles with golden lustre, and separating

from HOAc as CaH,2(0H)(S0<H)H0Ac.
Di-aeetyl derivative C22H,2(0Ac)2.

[192-5°]. Needles, si. sol. alcohol, v. sol. 0^.
Anhydride C^^fi. [198-5°]. Formed

by heating • dinaphthylene-glycol ' with PCI5.

Formed also by the action of boiling alcohol on
the compounds Oj^HisBrjO and CjiHijClO (v.

supra). Tellow needles (from benzene), almost

insol. cold alcohol, v. sol. boiling benzene.

Yields on reduction a compound Cj^Hj^O.

(a)-DI-irAFHTHTI£NE KETOITE OXIBE

02.H,A *.«• 0,^e<o*^>0,A. [240°]. Formed

by boiling (a)-naphthyl ethyl carbonate (Bender,

B. 13, 702). TeUow prisms, si. sol. alcohol.

(;8)-DinaphtIiylene-ketone-oside (7) GjiHijO,

t.e. C,„H.<j° >0,;a.. [194°]. Formed, to-

gether with (;3)-naphthol, alcohol, and CO2, by
long boiling of di-(/3)-naphthyl-di-ethyl-ortho-

carbonate (0,i,H,O)2:C:(O02H5)2; its formation

is explained by assuming the intermediate for-

mation, by molecular change, of (;8)-naphthol-

carboxylio ether C,„Ha(0H)C02Et, which by eli-

mination of HjO and di-ethyl-carbonate would
givedinaphthylene-ketone-oxide. Thin colour-

less prisms (from benzene). V. si. sol. alcohol

(Bender, B. 19, 2267).
HAPHTHYIEKE MEBCAPIAN 0,„H,S2 i.e.

0,A(SH)2. [181°] (G.) ; [174°] (E.). (210° at

15 mm.). Prepared by reducing the chloride of

naphthalene *a'-disulphonic acid with zinc-dust

and HjBO,, and extracting the product with ether

(Grosjean,B. 23, 2370; Ebert,B. 24, 145). Pearly

leaflets (from alcohol), v. si. sol. cold alcohol and
ether. Its alcoholic solution gives a yellow pp.
with lead acetate. Its alkaline solution is rapidly
oxidised by air.

Acetyl derivative. [110°]. Crystals.
Benzoyl derivative, [163°].

NAPHTHTLENE - BI - METHYL-SIAMINS
C;„He(NH2)(NMe2) [1:4]. Formed by reducing
nitroso-naphthyl-di-methyl-diamine or benzene-
azo-dimethylnaphthylamine (Friedlauder, B. 21,
3124). Liquid, m. sol. hot water.

Acetyl derivative 0,,Hg(NHAc)(KMe2).
[195°].

NAFHTHTLENE-(a)-NAFHTHYL-SUIIINE
02„H„N2i.e. [1:4] C„H.(NH2)(NHC,„H,). Formed
by reducing nitroso-di-(a)-naphthylamine with
SnOlj and HOI (Wacker, A. 243, 303). Minute
crystals (from benzene), v. sol. alcohol.

NAPHIHYLENE - NAFHTHTL - BENZAM-
NC„H,

IDINE 02,H,.N, i.e. CA.C< \ . [163°].

N.C,.H,
Formed by reducmg benzoyl-nitro-di-(/3)-naph-

thyl-amiue with tin and HCl (Bis, B. 20, 2626).

Slender needles (containing C^,) [114°], m. sol.

alcohol and ether.

NAFHTHYLENE -DI NAFHTHYL- STTLFH-
IDE OXIDE 0,oH2„SO i.e. 0,„H,.O.C,„Hs.S.C,oH,.

[111°]. Formed in small quantity as a by-

product in the preparation of (a) and ((i)-

naphtho-nitrile by distilling a mixture of (a)-

and (j3)-potassium naphthalene-sulphouate with

potassium ferrooyanide (Ekstrand, B. 17, 2601

;

V.^w-. [2]38, 140). Long needles. By K2Cr20,

and acetic acid it is oxidised to a compound
[162^. By heating with dilute HNO, at 130°-

140° it yields a body CjoHijNjSO, which crystal-

lises from hot acetic acid in small yellow prisms

[231° uncor.], nearly insoluble in alcohol and CSj.

Br and I in CS2 yield Cj„H„Br,SO [182°].

(a).DIirAPHTHYI,Eir£ OXIDE CjgH^O «.e.

^i«^«>0. [182°]. Formed by distilling (o)-

naphthol (1 pt.) with lead oxide (3 pts.), the

yield being 7 p.o. (Enecht a. Unzeitig, B. 13,

1724; .i.209, 134), and, together with naphthal-

ene, by heating (a)-naphthol at 350°-400°

(Merz a. Weith, B. 14, 195) or distilling it with

an equivalent quantity of lime (Niederhausom,

B. 15, 1121). Colourless needles, insol. water,

si. sol. alcohol, T. sol. ether.

Picric acid compound
CjoH.jO 2CsH,(N02),OH. [173°]. Bed needles.

(;8)-Dinaplithyleno oxide CaHuO. [155°]

(K. a. U.) ; [167°] (W.) ; [161°] (M. a. W.). V.D.

905 (obs.). Formed by distilling (P)-naphthol

(1 pt.) with PbO (3 pts.) (K. a. U.). Formed also

by passing a current of air into boiling (P)-

naphthol (Merz a. Weith, B. 14, 200) and by

heating di-oxy-(3)-dinaphthyl (1 pt.) with

ZnClj (4 pts.) for 6 hours at 270° fWalder, B.

15, 2171). Silvery plates, insol. water, si. sol.

alcohol, V. sol. ether.

Picric acid compound
OjoHijO 2C5H2(N02)30H. Bed needles, v. sol. hot

benzene.
References.—Di-bbomo- and Di-chlobo- w-

NAPHTHYliBNB OXIDE.

(o)-DINAPHTHYLENE-OXIDE SULPHONIC
ACID 02„H8(SOjH),0. Prepared by aulphonating

(a)-dinaphthylene-oxide.—A"Ba2 2aq : needles,

sparingly soluble in water with a beautiful blue

fluorescence (Knecht a. Unzeitig, B. 13, 1725).

h) - DINAPHTHYLENE - OXIDE - TETEA -

SULPHONIC ACID 02oH,(S03H)40. Prepared

by snlphonating (j3)-diuaphthyleae-ozid*. —
A"Ba2 2aq : tables (K. a. U.}.
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SUTAFHTHTLENE-PHEITYL-AIIINE v.

tHRN^Ii-DINAPHTRYLENB-AMIIIB.
NAFHTHYLEKE DISULPHOCYANIDE

C„H.(SCN), [78°]. Formed from C.oH^S^Pb,
alcohol, ftnd cyanogen chloride (Ebert a. Klei-
ner, £. 24, 146). Needles.

(o/3).irAPHTHTIEHE-T0LAZINE 0,,H,JT,
N

«.e.O.H.(CH,)/T^C,„H.. [lil"]. Formed by

mixing acetic acid solutions, cooled to 0°, of

ii8)

-naphthoquinone and tolylene-o-diamine
Hinsberg, B. 18, 1229). Distils without decom-
position at a high temperature. Yellowish crys-

tals, y. sol. alcohol, acetic acid, and benzene,
iuBol. waten Dissolves in strong HCl with a
brownish-red colour.

SI-KAFHTHYLENE-DI-THIO-SI-UBEA

Oc«ofc3/drWeCS<^|;g»^"';^^OS. [175°].

Formed by boiling the tetrahydride of (1, 4')-

naphthylene-diamine with CSj and alcohol
(Bamberger a. Bammann, B. 22, 951). Crystal-
line powder, v. sol, alcohol.

ITAFHIHYLEKE-USEA OnHgNjO i.e.

0,^,<;^^C0. [o. 380°]. Formed from

naphthylene-diamine and COCl, in toluene at
100° (Hartmann, B. 23, 1048).

(oo)-DI-»APHTHYL-ETHANE OaH,, i.e.

{Oifi,)fiJB.t. [160°]. Formed, together with
(a)-naphthyl-carbinylamine, by reducing the

amide of thio-(a)-naphthoic acid in alcoholic

solution with zinc-dust and HClAq (Bamberger,
B. 21, 54). Hexagonal plates, t. sol. chloroform
and benzene, m. sol. ether, si. sol. alcohoL The
alcoholic solution exhibits greenish-blue fluor-

escence.'

(/3j3)-Di-naphthyl-ethaneC„H,.CHj.CH2.C,„H,

[253'^. Formed, in like manner, from thio-(3)-

naphtboio amide (B.). Plates, v. sol. hot
chloroform and benzene, si. sol. ether and al-

cohol. Its solutions fluoresce bluish-violet.

References.—Tbi-chijObo- and Tbi-chlobo-

«BTBA-NrrBO-DI-NAPHTH-ni-EIHANE.
NAPHIHYI EIHEB v. Di-napeihtl

OXD)V.
(o).KAPHTHYI-ETHYl-AMIHE O.^H.jN i.e.

C,„H,.NHBt. Efhyl^nofpUhylamme. (303° i.V.)

at 723 mm. (Bamberger a. Helwig, B. 22, 1312).

Formed by cohobating naphtbylamine with

EtBr (Limprioht, A. 99, 117 ; Schiff, A. 101, 90).

Obtained also by reducing0,„H,.NH.CS.CHj with
zinc-dust and HClAq (Bernthsen a. Trompetter,

B. 11, 1756). Colourless crystals, becoming
dichroio (steel-blue . and brown-red) in light.

Forms a nitrosamine, which, in contact

with alcoholic HCl, changes to the isomeric

nitroso-derivative 0,„H.<;^^'>0 [133°] (Kook,

4.243,310).—B'HCl. [193°] .—B'^H^PtOl,: yellow

prisms.—^B'HBr.—B'EQ : four-sided prisms.

(;3)-iraphthyl - ethyl - amine C,„H,.NHEt.

(305°) at 716mm. Oil (Henriques, B. 17, 2663

;

Bamberger a. Mviller, B. 22, 1297). Yields a red

dye with diazotised sulphanilio acid. FeCl,

gives no colour in the cold, a greenish-brown

colour in warm solutions. KjOrjO, and H^SO,
give a brown colour and pp.—B'HOl. [235°].

Plates, si. Bol. cold water.

Nitrosamine C„H,.NEt(NO). [49°].

Crystals. Converted by alcoholic hydrogen
chloride at 5° into nitroso-naphthyl-ethyl-amino

°A<oi'=OH°^*--^'^°^- [^°^°J- '*'^^®°

prisms (from benzene) (Fischer a. Hepp, B. 20,

1248, 2471).
(a)-Naphthyl - di - ethyl - amine OigHjNEt^.

(291°). S'G. 1-005. Formed by heating (a)-

naphthylamine (10 g.) with EtBr (15 g.) and al-

cohol or NaOHAq at 120° (B. E. Smith, C. J. 41,

180 ; Friedlander, B. 21, 3129). Formed also by
heating (o)-naphthylamine hydrochloride with
alcohol. OH, V. sol. alcohol and ether. Forms
a nitroso- derivative Ci„H„(N0)NEt2 [165°].—
B'HCl: silky plates, v. sol. hot water. —
B'^HjPtClj: golden-yellow plates.—Sulphate:
thick prisms.

Ethylo-iodide C,„H,NBt3l. [100°]. Cubes.

Ethylo-bromide CijHi.NEtjBr. Tables
(from water).

(j8)-Naphthyl-di-ethyl-amine C,jH,.NEt.^.

(316°i.V.) at717mm. Oil (Bamberger a. William-
son, B. 22, 1760). Yields (iS)-naphthylamine on
heating with lime.—B'HCl. [175°]. Tables or

needles, v. e. sol. water.—B'jHjPtCl,. [95°].

Si-(i3)-naphthyl-ethyl-amine (C,gH,)2NEt]

[231°]. From di-(fl)-naphthylamine and EtI at

150° (Bis, B. 20, 2619). Needles, m. sol. cold
alcohol, insol. petroleum-ether.

(o).NAPHTHYI-ETHYL.AMINE TETEA-

HYDHILE 0.^.,N i.e. ^^^^g^'^^M^^-
(287° i.V.) at 717 mm. Formed by adding so-

dium to a solution of naphthyl-ethyl-amine in

isoamyl alcohol (Bamberger a. Helwig, B. 22,

1312). Colourless liquid, si. sol. water, v. si. sol.

NaOHAq, v. sol. alcohol. Eeduoes warm alco-

holic AgKO,. Diasiobenzene sulphonicacidyi^lda
an orange dye. FeCl, added to a solution of its

hydrochloride gives a claret colour, changing to

greenish-yellow. KjCr^O, and H^SO, give a
dirty yellow pp. in the cold, but in warm solu-

tions a red colour, becoming greenish-brown;
further addition of K^Cr^OiPpts. blue-black flakes.
KHnOj oxidises it to adipic and oxalic acids.

—

B'HCl. [118°]. Prisms or needles, v. sol. water.

—B'jHjPtCl,.. Plates, si. sol. cold water.

Nitrosamine C,„H,,(NBt.NO). Formed by
adding NaNO^to a solution of the base in HClAq.
Yellow oil, exhibiting Liebermann's reaction.

Tin and HClAq reconvert it into C,„H,,(NEtH).
When dissolved in alcoholic HCl it slowly

changes to the isomeric 0|,Hj<^„|„q, J'/jtt

crystallising in golden needles [119°].

ar- (;3)-Naphthyl-ethyl-amine tetrahydride

CH,.CH,.G.OH:C(NHEt) ,„g,.5o. „* 724mm
CH,.CH,.C.CH:CH " (^"J- » J »« ^^4 mm.

Formed, together with the alicyclic isomeride, by
reducing (;8)-naphthyl-ethyl-amine (15 g.) in iso-

amyl alcohol with sodium (24 g.) (Bamberger a.

Miiller, B. 22, 1304). Colourless oil, volatile

with steam, v. sol. alcohol, v. si. sol. water, insol.

NaOHAq. Smells like piperidine. FeCl, colours

a warm solution of its hydrochloride reddish-

brown. KMnOi oxidises it to adipic acid.

—

B'HCl. [173-5°]. Needles, V. sol. water, ppd. as
plates by addition of HCl.—B'jHjPtClj. Needles.

ac-(;3)-Naphthyl-ethyl-amine tetrahydride
„ „ /Oaj.CH.NHEt
^'^«S.CH,.CH. (267°) at 724 mm. S.Q.
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1£ -998. Formed as above (B. a. M.). Colourless

oil, b1. sol. water, very volatile with steam. FeCl,

colours a warm solution of its hydrochloride

reddish-brown. Beacts with diazobenzette nitrate,
forming C,oH„.NEt.N,C„H5 [58°]. — B'HCl.
[223-5°]. Prisms (from water) or needles (from

CHCaj). Ppd. in plates by adding HCl to its

aqueous solution.—B'HNOs. [184°]. Needles or

plates, V. sol. hot water.—B'HNOj. [180°].

Needles.—B'jHjPtClj. [204°]. Orange-yellow
stellate crystals.—B'C„H2(NO,)30H. [183"5°].

Needles, v. sol. water and alcohol.

Acetyl derivative C,|,H,i.NEtAo. (328°

uncor.^ at 718 mm. Oil.

Nitrosamine C,i,H„.NEt(NO). Yellow oil,

T. si. sol. cold water.

Ar- (ff)-^aphthyi-dl-ethyl-amine tetrahydrida

CHj.CHj.O.CH:CH * l-SBo J »« ?"» "i°»- ^'^^

chief product of the reduction of CuH^NEtj by
sodium (Bamberger a. Williamson, B. 22, 1763).

Liquid, si. sol. water. Yields a red dye with p-
diazobenzene sulphonic acid. EMnO, oxidises

it to adipic acid.—B'HGl: granules, t. e. sol.

water.

^c-(i3)-Naphth7l-di-ethyl-aminetetrahydride

^«^<<CH CH
'''^*'- ^^1"'^' ^^- ^°^ ^^'^^' *°"

sol. NaOHAq.—BTEL^COj : white needles.-
B'HCl : prisms, v. sol. water.

(a)-NAPHTHYL ETHYL CAKBONATE
Ci^HijO, i.e. 0,„H,.OCO.OEt. [31°]. Obtained
from (a)-naphthol and chloroformic ether

(Bender, B. 13, 702; 19, 2266). Tables, sol.

alcohol. By heating to boiling for some time it

splits up into (o)-naphthol, a body C^^^jd^
[240°], which is probably a dinaphthylene-ke-

tone-oxide C,„H,^qq^O,„Ho, alcohol, and CO^.

Di (i3) - Naphthyl - di - ethyl - orthocarbonate

(0,„H,0)a:0:(OCjH5)r (298°-300°). Obtained by
the action of chloroformic ether upon (j3)-naph-

thol (Bender). White amorphous mass, melting

with the heat of the hand. HCl at 250° decom-
poses it into (i3)-naphthol, EtCl, and CO,. By
long boiling it is decomposed into (/3)-naphthol,

a body OjiHuOj, which is probably a di-

naphthylene-ketone-oxide, alcohol, and CO,.

(o) - NAPHTHYL - ETHYLENE 0,jH„ i.e.

CioHj.CHiCH,. Formed by the action of Na^CO,
on |B-bromo-a-naphthyl-propionic acid (Brandis,

B. 22, 2158). Oil, smelling like styrene. Bromine
in chloroform forms C,„H,.CHBr.GHifBr [168°].

References. — Di-chloeo- and Di-chioro-
lETBA-NITRO-DI-NAPHTHYL-ETHYLENE.

DI- (oj-NAPHTHYL-ETHYLENE-DIAMINE
C^j^HjjN, i.e. CjH4(NHC,„H,)2. [127°]. Formed
from naphthylamine and CsH^Br, (Beuter, B. 8,

23).—B"H,SO,.
Di-()3)-Naphthyl-ethylene-diainine

C,H,(NHC,„H,),. [153°] (M.) ; [150°] (B.).

Formed, together with di-(;8)-naphthyl-pyrazine

tetrahydride
0^*<n[c;;|hJ>^''^*

[^^^°] ^^

the action of ethylene bromide on (/3)-naphthyl-
amine in presence of sodium carbonate
(Masohke, C. C. 1886, 824; Bischoff, B. 23,
1985). Plates and needles; si. sol. et'ier, m.
ol. absolute alcohol.

DI-(<i)-NAPHTHYI-ETHYLENE . Dl - CAftB.
AMIC ETHEE Oa,Hj,N,0, i.e.

0,H,(N(0,oH,).00,Et),. [156°]. Formed from
CsH,(NH0,»H,)2 and OlCOiEt (Beuter, B. 8, 25).

v. sol. alcohol.

])I-(a)-NAFHTHYL-ETHYLENE DIOXIDE
CaH„Os i.e. C,H,(OC,„H,)j. [126°]. Formed
from (a)-naphthol, KOH, and CjH.Br„ (Koelle,

B. 13, 1956). Plates.

Di-(j8)-l)'aplithyl-etliylene dioxide
CjH,(0C,„H,)2. [217°]. Formed in like manner
(K.). Plates ; si. sol. benzene and HOAc, insol.

water, alcohol, and ether.

(/3)-NAPHTHYL-ETHYL-HYDKAZINE
0,jjH„N2 i.e. 0,„H,NEt.NHj. Formed from
(;8).naphthyl-hydrazine and EtI in EtOH (Haufl,

A. 258, 33). Yellow oil; v. sol. alcohol. Se-
duces Pehling's solution and HgO without form-
ing a tetrazone.—B'HCl : plates.

NAPHTHYL ETHYL OXIDE v. Ethyl ether

of Naphthol.
NAPHTHYL - ETHYL NITBOSAUINE v.

Nitrosamine of Naphthyl-ethtl-amine.
NAPHTHYL-DI-ETHYL-FHOSPHINE

C,4H„P i.e. CjHjPEtj. (above 360°),- Formed
from C,oH,PCl2 and ZnEt, (Eelbe, B. 11, 1501).

Yellow oil.

Ethylo-iodide O.oHjPEt^I. [209°]. Colour-

NAPHTHYL - GLYCOCOLL v. Nafbthvl-
Amso-ACETic Acm.

DI-NAPHTHYL-GLYCOL v. Di-naphthtlenh-
GLTOOL.

NAPHTHYL - 6LYC0LLIC ACID v. Oxt-
NAPHTHYL-AOBTIO ACID.

(o)-NAPHTHYL-GLYOXYLIC ACID C.^HjO,
i.e. CijHj.CO.GOjH. Naphtheyl-formic acid.

[114°]. Obtained by saponification of its nitrila

(Boessneck, B. 15, 3066 ; 16, 640), and by oxida-

tion of (o)-naphthyl methyl ketone by KMnO,
(Claus a. Feist, B. 19, 3181). Needles or plates

;

m. sol. water, v. sol. alcohol and ether. Gives

a red colour on shaking with £[2804 and benzens
containing thiophene. Yields (a)-naphthoic acid

[160°] on oxidation.—CaA-'24jaq: v. sol.water.

—

AgA' : white pp., v. si. sol. water.

Amide C,„H,.C0.C0NHj. [151°]. Long
white needles (from alcohol).

Nitrile C,oH,.CO.CN. Naphthoyl cy<mida%

[101°]. Formed by heating (a)-naphthayl chloride
with HgOlj at 100°. Needles.

(j3)'Naphtliyl-gIyozyUc acid

C,„H,.CO.CO,H. [0.76^. Formed by gentle oxi-

dation of (;3)-tiaphthyI methyl ketone by dilute

KMnO, (Claus a. Tersteegen^ J.pr. [2] 42, 518).

Beduoed by sodium-amalgam to o-oxy-naphthyl-

acetic acid C,„H,.CH(OH).CO,H.
NAPHTHYL-GUANIDINE 0„H„N, i.e.

NH:C(NH,).NHC,.H,. — B'^HjCO,. Trimetrio

crystals; a:6:c = •666:1:1-270. — B'HCl. Trl-

metric crystals (Haushofer, Jt 1882, 365).

Di-(a)-iiaphthyl-gnanidine OjiH^N, i.e.

NH:0(NHO,„H,)j. Menaphthylamine. [o.200°].

Fofmed by the action of gaseous cyanogen

chloride on (a)-naphthylamine (Perkin, C. J. 9,

8 ; A. 98, 238). Small white needles with bitter

taste; nearly insol. water, sL sol. alcohol and

ether. Cyanogen passed into its ethereal solu-

tion forma OjsHijN,, a pale-yellow crystalline

mass; insoL water, m. sol. alcohol and ether;

decomposed by cold HClAq in Oj,H,jNaO„
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Crystallising in yellow scales [345°], and decom-
posed by acids into oxalic acid and di-naphthyl-
guanidine.—B'HCl : amorphous ; v. sol. alcohol
and ether, si. sol. water.—B'^H^PtCls.

Tri-(o)-naplithyl-guamdine CjiHaN, i.6.

C!,oH,N:C{NHC,„H,),. [178°]. Formed from
(a)-naphthylamineandMeS.C(NO,oH,)(NHO,„H,)
[174°] (Evers, B. 21, 962). Flat needles ; insol.

water, t. sol. alcohol.

(|3).NAFHIHTL-GTTANIBO-B£NZOIO ACID
C,e,H,5N,0, i.e. C,ja,.NH.0(NH).NH.C,H^C02H.
Formed by heating cyancarbimidamido-benzoic
acid with excess of (/3)-naphthylamine (Griess,

B. 16, 338). SmaU crystalline spherules ; insol.

ether, t. si. sol. hot water and hot alcohol.

—

HA'HCl : sparingly soluble sis:-sided plates.

(o)-NAPHTHyi.HYDRAZINE C,„H,„Nj i.e.

0„H,NH.NHj. [116°]. (203° at 20 mm.).
Formed by making a paste of (a)-naphthylamine
and HClAq, adding NaKO^ in the cold, filtering,

and reducing with SnClj, the yield being 66 p.o.

(Fischer, A. 232, 236). Plates; si. sol. water,

V. sol. other solvents.— B'HCL: plates. —
B'jHjSO, : plates.

Beactions.—1. Acetone forms CipHjNjHrCMej
[74°].—2. Pyruvic acid produces the acid

CioHjN^HtCMe.COjH [159°], which forms the
ether EtA' [100°] (Sohlieper, A. 239, 231).—
3. Di-bromo-pyruvic acid forms the acid

C,<;a,NjH:CH.C(N^C,oH,)COjH [196*"] (Nast*-

Togel, A. 248, 89).—4. Aceto-aceUc ether forms
' oxy - naphthyl - methyl - pyrazole ChHuNjO
[o.l90°] (Knorr, B. 17, 551).

Tetrahydride C^Hs^q^^.^CH. Ob-

tained by treating a solution of the tetrahydride

of (a)-naphthylamine hydrochloride (18 g.) with
an equivalent quantity of NaNOjand dropping
the mixture into a solution of SnCl, (45 g.) dis-

solved in HClAq at 0° (Bamberger a. Bordt, B.
22, 630). Prisms (from boiling ligroin) ; si. sol.

water. Beduces Fehling's solution at 30°-40°.

KjCrjO, sets free nitrogen in the cold.—"B'HCl:
silvery plates ; v. sol. water.

(/3)-NaphthyI-hydrazine C,oH,„N2 i.e.

CijHjNH.NHj. [124°]. Formed in the same
way as its (a)-i8omeride (Fischer, A. 232, 242).

Plates, m. sol. water, v. sol. hot alcohol. Turns
red in air. Its solution in cono. EOAo is ppd.

by water.

Reactions.—1. Acetone forms C,„H,N2H:CMej
[65°] (Sohlieper, A. 236, 174).—2. Aldehyde
yields 0,„H,N2H:0H.0H, [128°].—3. Phenyl-

acettc aldehyde forms a crystalline hydrazide
decomposing at 100° (Ince, A. 253, 40).—4. Ace-

Uyphenone forms a hydrazide crystallising in

needles [o. 150°].—5. Acetyl-propionic ether

forms OijHajNjOj [130°], the acid corresponding

to which at 175° forms the anhydride

C,oH,N<^5*;^»>CH, [119°] (Steche, A. 242,

368).

—

S.Pynwic a<;j<2in alcoholic solution yields

0,„H,N^:CMe.COjH [166°], which yields the

ether EtA' [131°] (Sohlieper, A. 236, 176).—7.
Di-bromo-pyrumo add yields yellow needles of

C,„H,NjH:0H.CO.0(OH).NjH0,„H,? insoluble in

alkalis (Nastvogel, A. 248, 85).—8. Aceto-acetic

ether forms O^Hi^NjO [190°].

Salts.—"B'ECl: needles or plates.—

'B'sH^SO,: plates, si. sol. hot water.—Nitrate:
very Boluble needles.

(ffj-Naphthyl-thiocarbaaate
0,oH,NjH3HS.CS.NsH,0,„H,. [145"]. Plates.

Acetyl derivative 0,„H,NH.NHAc. [165°]

(Hauff, A. 253, 25) ; [167°] (Hillringhaus, B. 22,

2657). Formed from (;3)-naphthyl-hydrazine

and HOAc or Ac^O. Needles (from alcohol), m.
sol. hot water. Beduces Fehling's solution.

Benzoyl derivative 0,„H,NH.NHBz.
[155°]. Needles, insol. waterj v. sol. hot alcohol.

Di-benzoyl derivative CjglliNjHBz^.

[163°].

Di-(o)-naphthyl-liydrazine d„H,.NjHj-Cii)H,.
Hydfazo-naphthalene. [275°].

Preparation.—1 pt. of azonaphthalene is

finely suspended in a solution of li pts. of

NaOH in 160-170 pts. of alcohol, and the boiling

mixture istreated with zinc-dust till decolourised

;

it is then poured into water containing NH^HS
and the pp. is dried and extracted with benzene,

from which it crystallises on cooling.

Properties.—Colourless plates. Sublimable.

Y. sol. alcohol, ether, and benzene, insol. water.

By warming with HCl it is converted into a
mixture of two isomeric di-amido-dinaphthyls
(Nietzki a. GoU, B. 18, 3253).

(1, 4) - NAPHTHYL - HTDBAZIDTE STTL-

PHOmC ACID [1:4] C,„H,(NjH3).S03H. Formed
by reducing the diazo- compound of naphthionio
acid with stannous chloride (Erdmann, A. 247,

333). Tufts of white needles, si. sol. hot water,

m. sol. hot HClAq.—A'Na4aq: plates, si. sol.

cold water.

(l,4')-ITaphthyl-hydrazine snlphonlc acid

[1:4'] C,„Hs(N2H3)S03H. Formed by reducing
the diazo- compound of the (l,4')-naphthylamine

sulphonic acid with SnCl,. Plates, m. sol.

water, v. sol. ECl.—^A'Na 3^aq : needles, si. sol.

water.

Pen-Naphthyl-hydrazine sulphonic acid

[1:1'] C,„H|i(NjHj).SOaH. Formed, in like man-
ner, from (l,l')-naphthylamine sulphonic acil.

Small plates, si. sol. hot water.—A'K ; needles,

V. Bol. hot water.—A'Na: plates, v. si. sol.

water.

(a)-irAFHtHYL-IUIDO-DIACEIIC ACID
C,„H,N(CKi.C02H)2. [133°]. Formed by the ac-

tion of chloro-acetic acid and Na^CO, on (a)-

naphthyl-amido-acetic acid (Bischoff, B. 23,

2004). Colourless crystals, t. sol. alcohol.

(a)-Naphthylamide
C,„H,N(OH2.COjH)(CH2.CONHC,„H,). [199°].

Crystals (from benzene-alcohol).

Di-{a)-naphthylamide
C,oH,N(CHj.CONHC,oH,)y [202°]. Crystals,

si. sol. ligroin.

(;8)-lIaphthyl-imido-diacetic acid C^HuNO,.
[182°]. Formed by heating chloro-acetic acid

with (3)- naphthyl -amido- acetic acid and
Na^COjAq at 160° (B.). Crystals, sol. alcohol, si.

sol. ether, insol. benzene. The solutions liave a
bluish-violet fluorescence.

la) - NAPHTHYL - $ - IMIDO -BENZYL -MA-
LONIC ETHEE C^^HaNO, i.e.

CA.C(NC,oH,).CH(C02Et)j. [145°]. Formed
by the action of a-chloro-benzylidene-(a)-naph-

thylamine upon sodio-malonic ether. Crystal-

line solid. SI. sol. ether. By dilute HCl at 120°

it is split up into acetophenone and (a)-naphthyl-
amine (Jnst, B. 19, 987).

(3)-Naphthyl-|3-imido-beiizyI-malonio ether
C„H„NO< t.e. C,H..C(NC„H,).CH(COJ!t),
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[140°]. Formed by the action of u-ehloro-

benzylidene-(j8)-naphthylamineCioH,.N:CC1.0^5

upon Bodio-malonio ether. Crystalline solid. SI.

Bol. ether. By dilute HCl at 120° it is split up
into aoetophenone and (j8)-naphthylamine (Just).

,
(/3)-NAPHTHyL-^.IMID0-BUryRIC ACID

OH,.0(NC,„H,).CHj.COjH. [92°]. Needles, sol.

-water. Formed, together with its naphthalide,

by heating a mixture of acetoacetic ether and
^;8)-naphthylamine at 150°-180°. By boiling

with HCl it is converted into (Py, l:3)-oxy-me-

thyl-(j8)-naphthoquinoline.

Naphthalide G^fiJiiO. [200°]. Needles,

nearly insoluble in most solvents (Knorr, B. 17,

C43).

DI - NAFHTHTL - IMIDO • IHIOCABBAItIC
ETHERS Oi„H,NH.G(NC,„H,).SE. Di-naphfhyl-
alkyl-i^-thimi/reas. Formed by heating di-naph-

thyl-thio-ureas with alkyl iodides (Evers, B. 21,

964).
Di-(a)-naphtIiyl-iiiiido-thiocarbamic acid.

Methyl «JfcerO,oH,NH.C(N'C,„H;).SMe. [136°].

Plates, sol. hot, v. si. sol. cold, alcohol. Gives
off HSMe on heating, leaving di-(a)-naphthyl-

cyanamide, which on boiling with dilute HClAq
yields di-(B)-naphthyl-urea. Boiling alcoholic

potash also converts it into di-(a)-naphthyl-urea

and HSMe. Dilute H.SOj at 160° forms (o).

naphthylamine and C,„H,NH.CO.SMe.—B'HI.
[174°].—B'jHjPtClj. [202°]. Yellow powder.

Ethyl ether EtA'. [98°]. Prisms, si. sol.

hot alcohol.—B'HI. [157°].—B'^H^PtCle.

Propyl ether PrA'. [95°]. Plates.—
B'HI. [97°].—B'jH^PtOlj.

Ethylene derivative C^jHigK^S i.e.

C,oH,N:C<|(^^^^P>. [189°]. Formed by

boiling di-(o)-naphthyl-thio-urea with ethylene

bromide. Needles, v. sol. alcohol.—B'jHjPtClj.

Di-(/3)-naplithyl-imida-thiocarbamlc acid.

Methyl ether C,„H,NH.C(NO,oH,).SMe.
[110°]'. Keedles, t. e. sol. warm alcohol and
ether.—B'sH^tCl,.

Ethyl ether EtA'. [106°].—B'jHjPtCl,.

[155°].

Propyl ether PrA'. [66°].—B'^jPtCla.

[120°].

Ethylene derivative

C,„H,N:C<^(^g]^^|^P>. [172']. Plates (from

alcohol).—B'"jH,PtCl,. [146°].

SIhAFHTHYLINE v. Di-amtdo-dinaphihtl.
(a;3)-DI.HAPHTHYI.-KET0NE Cj,H„0 i.e.

(C,„H,)2C0. Mol.w.268. [135°]. S. (alcohol)

1-3 at 14°. Formed by heating (a)-naphthoic

acid with naphthalene and PjOj at 210° (Kol-

larits a. Merz, B. 6, 644) ; by the action of a
strip of zinc on a mixture of (o)-naphthoyl

chloride and naphthalene (Grucarevio a. Merz,

B. 6, 1241), and by heating (/3)-naphthoyl

chloride with mercuric dinaphthyl at 175° (G. a.

M.). Pointed needles (from boiling alcohol).

On distillation with soda lime it yields naphthal-
ene and a mixture of (a) and (;3) -naphthoic
acids.

(;8;3)-Di.naplitliyl ketone (C.jHJaCO. Ob-
tained in two isomeric forms [125-5°] and [164°]
by heating (;8)-naphthoic acid with naphthalene
and PjOj (K. a. M.), or (;3)-naphthoyl chloride
with naphthalene and zinc (G. a. M.). The two
varieties may be separated by' crystallisation

from ether-chloroform. Both varieties yield

naphthalene and (;3)-naphthoic acid on distilla-

tion with soda-lime. The solubility of the

variety melting at 164° in alcohol at 19° is less

('08) than that of the variety melting at 125-5''

(-38). The latter variety may also be prepared
by distilling calcium (/3)-naphthoate (Hausa-
mann, B. 9, 1515).

Di-naphthyl ketone (C,oH,)jCO. [140°].

Formed by distilling potassium naphthalene (3)-

sulphonate with EHCjO, (Giuseppe, B. 6, 546).

NAPHTHYL-MEIAMINE v. Cyanic acids.

(a)-ITAFHTHYL HEBCAFIAN C„H,S i.e.

C,„H,.SH. Thionaphthol. Mol. w. 160. (285°).

S.G. 1 1-1729; 'i 1-1549. Formed by reducing

naphthalene (aj-sulphonic chloride with zino-

dust and dilute H^SO^ (Schertel, A. 132, 91;
Krafft a. SohSnherr, B. 22, 822). Formed also

by saponifying its ethyl ether which may bo

formed by the action of potassinm xanthate on
(a)-diazonaphthalene chloride (Leuckart, J. pr.

[2] 41, 216). Colourless oil, with unpleasant

smell, si. sol. aqueons alkalis, v. sol. alcohol

and ether. Oxidised in alcoholic solution by
the air to di-(a)-uaphthyl disulphide [91°].

Yields di-naphthyl sulphide [107°] on heating.

—

Hg(SC,„H,)j.-Pb(SC,„H,)2: yellow pp.
Ethyl ether 0,„H,SEt. (167-5°) at 15 mm.

S.G. a 1-1198 ; s» 1-0797. Formed from C,„H,SH
by heating with EtI, alcohol, and KOH at

120°-150°.

Acetyl derivative C,„H,SAc. (188° at

15 mm.). S.G. ^1-1519.
Benzoyl 'derivative C,„H,SBz. [117°].

(262° at 15 mm.).
(/8)-Naphthyl mercaptan 0,„H,SH. [75°].

(Billeter, B. 8,468 ; L.) ; [81°] (K. a. S.). (286°).

Formed by reducing naphthalene (;8)-sulphonic

chloride, and also by heating (;3)-diazo-naph-

tbalene chloride with a solution of EtO.CS.SE,
saponifying the oily product, and boiling with

zinc-dust and HClAq (Maikopar, Z. 1869, 711;

Leuckart, J.pr. [2] 41, 220). Small plates (from

ether), si. sol. water. Not volatile with steam.

Yields the corresponding disulphide on oxida-

tion.—Pb(SC,ifH,),: orange powder.

Ethyl ether 0,^,SEt. [16°]. (170-6° at

15 mm.).
Acetyl derivative 0„H,SAo. [53-5°].

(191° at i5 mm.). Formed by heating the mer-

captan with AcCl at 76°.

Benzoyl derivative 0,i,H,SBz. [108°].

(267° at 15 mm.).

DI-(a)-NAPHTirYl-METHANE C^.H,, i.e.

(C,„H,)jCHj. [109°] (above 360°). S. (alcohol) -8

in the cold ; 6-6 at 78°. Formed by the action

of HjSOi on a cooled mixture of naphthalene

(5 pts.), methylal (1 pt.) and chloroform (20 pts.)

(Grabowski, B. 7, 1605). Short prisms (from

alcohol), v. sol. ether and chloroform. Not

affected by chromic acid mixture. Piorioacid
compound C„H,a2C„H2(N02),OH. [143°].

Eeddish-yellow prisms (from chloroform).

Di-(/3)-naphthyl-methane [92°]. Prepared

by reducing di-(jS)-naphthyl-ketone with P and

HUq (Biohter, B. 13, 1728). Slender white

needles, v. sol. alcohol and benzene. Yieldj

C„H„Br, [164°] and Cj,H„Br, [150°-160°].

NAPHTHYL-METHYL-ALCOHOL v. Naph-

IHTIi-OABBINOIi.
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(o) NAPHTHYI-METHYI-AMINE
C„H,NHMe. Uethyl-(a).ruiiphthylamine. (293°
unoor.). Formed, together with dinaphthyl-
amine, by passing MeCl into melted (o)-naph-
thylamine (LandshofE, B. 11, 638). Dark-red
oil. Its alcoholic solution gives a violet pp. with
FeCl,.-B',ftPtCa.2aq.

^^

Acetyl derivative 0„H,NMeAo. [91°]
(L.) ; [95°] (Norton a. Livermore, B. 20, 2272).
Small white prisms, si. sol. water, v. sol. alcohol
and ether. Dilute nitric acid (10 p.o.) forms
C,<,H.(NOJ.NMeNO, [157-5°].

Benzoyl d«rt»a<i«eO,oH,.NMeBz. [121°].
Formed byheating (o)-naphthyl-di-methylamine
with BzOl at 180° (Hess, B. 18, 687). Crystals.

(o)-Naphthyl-ai-nietliyI-amine 0,.H,.N t.e.

0,„H,NMer (267°) (L.)j (274-6° i. V. at 711mm.)
(Bamberger a. Helwig, B. 22, 1315). S.G. 22

1-0423. Formed by haating (a)-napbthylamine
(1 mol.) with Mel (2 mols.) and MeOH (Lands-
hofl, B. 11, 643 ; J. pr. [2] 17. 286 ; Monnet,
Keverdin, a. Nolting, B. 12, 2305). Prepared by
heating (a)-naphthylamine hydrochloride with
MeOH for 8 hours at 170° (Hantzsoh, B. 13,
1348 ; Friedlander, B. 21, 3124). Oil.

Reactions.— 1. Forms a nitroso- compound
which decomposes in an acid aqueous solution
into (1, 4)-nitroso-naphthol and dimethylamine.
2. Nitric add forms two nitro- derivatives
[88°] and [128°].— 3. By condensation with
beneoie aldehyde in presence of ZnOL at
110° it yields O.H,.0H(C,„H.NMeJ, [188°].—
4. C^,NMej.0H0[l:4] yields, in like manner,
NMe,.C„H,.0H(G,„H,NMej2 [179°].-6. COOlj,
followed by Aq, yields NMe2.0,oH5.COijH [164°].

Platinoohloride B'jHjPtCle : yellow
needles.

Methylo-iodide B'Mel. Yellowish-green
fiat needles, decomposed at 164° uncor. Not
affected by NaOH, but Agfi yields a strongly
alkaline hydroxide.— (B'MeCl)jPtCl,.

ar-Tetrahydride O.H.<^^^:gg>.

(262°) at 721 mm. Formed by reducing the
base, dissolved in isoamyl alcohol, with sodium
(B. a. H.). Colourless oil. Yields a colouring
matter with p-diazobenzene sulphonic acid.

Beduces AgNO,. Oxidised to adipic acid by
KMnO^. Yields B'^H^PtCl, and B'Mel [164-5°].

(i8)-ITaphthyI-methyl-amine.

BeneoylderivativeOt„U,.'NMeBz:[169'''l;
glistening plates. Formed by heating di-methyl-

il3)-naphthylamine with benzoyl chloride at 180°

Hess, B. 18, 688).

(;8)-IIaphthyl-di-methyl-amine C^H^NMej
[46°]i (305° cor.). Formed by heating com-
mercial trimethylamine with (/3)-naphthol at
200° (Hantzsch, B. 13, 2055), and by heating
(/3)-naphthylamine with Mel and NaOHAq at
120° (Bamberger a. Muller, B. 22, 1306). Forms
Tery aolnble salts.—B'^jFtCle-

Methylo-iodide C,gH,.NMeJ. Tables, si.

sol. cold water. With Ag^O it yields a strongly

alkaline hydroxide.

ar-Tetrahydride C,H,<^]^:g^'^®=

.

(287°) at 716 mm. Formed by reducing

C,oH,NMeJ dissolved in isoamyl alcohol with

sodium (Bamberger a. Miiller, B. 22, 1306).

Colourless oiL Bednces aurio chloride and
A.gNO,. FeOI, gives a turbidity and a yellow

colour. KjCrjO, and HjSO., give a yellow pp.
and, on heating, a dirty-green colour. EMnO,
oxidises it to adipic acid.-B'HCl.—B'jHjPtCla.
—B'HClHgClj. [127-6°]. Needles, v. si. sol.

cold, V. sol. hot water. Pic rate: needles.

acTetrahydride 0,H.<^^»;g^**^»

.

(166-5° at 22 mm.). Formed at the same time as
the aromatic isomeride.—B'HCl : needles, v. sol.

water.—B'^HaPtCl,: orange needles, v. sol: water.

I)i-(;8)-naphthyl-methyl-amine (0,(,H,)2NMe.
[140°]. Formed from (C,oH,)2NH and Mel at
100° (Bis, B. 20, 2C19). Needles, m. sol. cold
alcohol, insol. ligroiin.

Isomeride of uaphthyl-methyl-amine v.

Naphthyl-oaebinyl-amine.

(o)-NAPHTHyL METHYL KETONE 0,jH,„0
i.e. 0,„H,.C0.CH3. [34°]. (297°). Formed by
the action of AoCl in presence of AlCl, on naph-
thalene dissolved in ligroin (Pampel a. Schmidt,
B. 19, 2898; Glaus a. Feist, B. 19, 3180 ; J.pr.
[2] 42, 517). Crystals, insol. water, v. sol. alcohol
and ether. Oxidised by KMnO, to (o)-naphthyl-
glyoxylic acid. Yellow ammonium sulphide at

220° forms C,oH,OMe<^g [154°] (Willgerodt,

B. 20, 2468).
OiBtTO C,„H,.CMe(NOH). [101°] (P.a. S.);

[145°] (C. a. F.). .

Phenyl-hydrazide C,„H,.CMe(N4HPh).
[146°] (P. a. S.) ; [173°] (C. a. F.). Needles.

jlniZifZe 0,„H,.CMe(NPh). [180°]. It will

be seen that the melting-points of the oxim and
phenyl-hydrazide of the ketone prepared by Olaus
are the same as those of the like derivatives of

the (/3)-ketone.

(;3)-Naphthyl methyl ketone C,„H,.C0.CH3.
[52°]. (301°). Formed, together with the (a)-

isomeride by the action of Ac^O on naphthalene
in presence of AlClj (Roux, A. Oh. [6] 12, 289

;

Miiller a. Yon Pechmann, B. 22, 2561). Leaflets,

nearly insol. cold water. Oxidised by dUute
KMnO, to (i8)-naphthyl-glyoxylic acid [o. 75°],

further oxidation forms (j3)-naphthoic acid. So-
dium-amalgam reduces it to 0,„H,.CH(0H).C02H
[176°].

Oxim C,„H,.0(N0H).0H, [l45°i.

Acetyl derivative of the oxim [134"].

Phenyl-hydrazide [171°].

NAPHTHYI METHYL OXIDE v.

ether of Nafhthol.

(a)-NAPHTHYL - DI - METHYL - PYEEOLE

C,^„Ni.«. C.^,N<^^^:gg. [123°]. (312°).

Formed by heating its dicarboxylic acid at 250°

(Knorr, A. 236, 309). Insol. water, v. sol. alcohol,

ether, and chloroform.

(;8)-Naphthyl.di-methyl-pyrrole 0,jH,5N.

[71°] . (341°). Formed in like manner.

(a)-NAPHTHYL - DI - METHYL - PYEEOLE
DICAEBOXYLIC ACID C.gHisNOi i.e.

C,.H,N<gM«:C-CO^. [244°]. Formed by sa.

ponifying its ether, which is obtained by the
action of (a)-naphthylamine on diacetyl-suocinia

ether (Knorr, A. 236, 308). Needles.—K.A".—
BaA".—AgHA".

Ethyl ether m^". [91°].
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(^).II'aphtliyl-di-methyI-pyrrole-di-car1)ozylio

.0Me:C.C02H
acid 0,„H,N< I . Its di-ethyl ether

\OMe:C.COjH
is obtained by mixing acetic acid solutions of

di-aceto-saccinio ether and (j3)-naphthylaniine

(Knorr, B. 18, 304). Sparingly soluble in most
Bolvents. Begins to decompose at 260° with
evolution of OOj.—BaA".—BaHjA'V

Di-ethyl ether A"Et,: [124°]; needles.

DI-NAPHTHYL-METHYL-ifi-THIOTTKEA v.

! etfeer of Dl-NAPHIHYL-IMIDO-THIOCAKBAMIO

DI-(o).NAPHTHTL OXIDE (0,„H,),0. Naph-
Ihyl ether. [110°]. Formed by heating (o)-naph-
thol with ZnClj or HCl (Merz a. Weith, B. 14,

196). Plates or tables, sol. hot alcohol and
ether. May be distilled unchanged.—Piorate
Oj(,H,j02C„H,(NOj)3(OH). [115°]. Eed crystals.

Di-(i8)-naphthyl oxide (C,„H,)20. [105°].

Obtained by boiling (0)-naphthol with dilute

(50 p.c.) HjSOilGraebe,^. 13, 1849), or by heat-
ing it with ZuCLj (2 pts.) at 190°, or with gaseous
HOI (M. a. W.) Formed also by distilling alu-

minium (j3)-naphthol (Gladstone a. Tribe, C. J.

41, 15). Pearly plates (from alcohol), sol. ether.

Gives an orange colour with cone. E^SO^.
Picrate 0jpH„O20,Hj(N0j)3OH. [122°].

Small orange prisms.
DI-(o)-NAPHTHYL-PAKABANIC ACID

C.sH„NA i.e. CO<^ggj:^g>. [246°].

Formed by passing cjanogen gas into an alcoholic

solution of methyl-di-(a)-naphthyl-imido-thio-

carbamate and heating the crystals that separate
with alcoholic HCl (Evers, B. 21, 973). Needles,

V. sol. hot alcohol, si. sol. ether, insol. water and
dilute acids. Decomposed by boiling alcoholic

potash into COj, oxalic acid, and (a)-naphthyl-

amine.
{o)-NAPHTHYL PHENYL-AMIDO-METHTL

KETONE C.sH.sNO i.e. C,„H,.00.CH2.NHC„Hs.
[130°]. Formed by the action of aniline on
C„H,.00.CH2Br in alcoholic solution (Fampel
a. Schmidt, B. 19, 2899). Eed crystals.

XAPHTHTI-PHENYL- compounds v.

PhKNTL-NAPHTHYIi oompoitnds.

(a)-H'APHTfiYL.DI-PHENTL METHYIENE-
AMIHE CjaHijN i.e. C,„H,.N:CPh2. Formed from
(a)-naphthylamine and benzophenone-chloride
PhjCClj (Pauly, A. 187, 215). Golden plates

(from ether), split up by acids into benzophenone
and {a)-naphthylamine.

TBI.(a)-irAPHTHYI.-PHOSPHATE
(0,„H,0)3PO. [145°]. Prepared by heating (o)-

naphthol with POOlj ; the yield being 65 p.c. of

the theoretical (Schaffer, A. 152, 289 ; Heim, B.
16, 1769). Small glistening needles.

Tri - (p) . naphthyl - phosphate (C,„H,0)sPO.
[111°]. Prepared by heating a mixture of (|3)-

naphthol and phosphoras-oxy-ohloride ; the
yield being 65 p.c. of the theoretical (Heim, B.
16, 1768; of. Schaffer). Fine white needles.
Insol. water, sl.-sol. cold alcohol.

NAPHTHYL-PHOSPHOBOtrS ACID v. Naph-
IHAIiENE PHOSPHINIO ACID.

/3-(a).NAPHTHYL-PS0PI0WIC ACID
0„H„Oj i.e. C,„H,.CHj.CH,.COjH. [148°].
Formed by reducing naphthyl-aorylio acid with
sodium-amalgam (Brandis,B. 22, 2166). Needles
(from alcohol), sol. boiling water.

(oj-lTAPHTHYI-PROPYLENE-l-THIO-UIlEA

°^»-^g^>C.NH.O,„H,. [134°]. Formed by

heating s-naphthyl-allyl-thio-nrea [145°] with
HClAq at 100° (Prager, B. 22, 3001). Tables,

V. sol. chloroform, m. sol. ether, insol. water.

—

B'^HjPtCl,. [206°].—B'CsHj(N02)30H. [192°].

NAPHTHYL-PTTRPUBIC ACID OuH^NaO^.
The K salt is formed by the action of aqueous
KOy on di-nitro-naphthol (Sommaruga, B. 4, 94

;

A. 157, 328). The free acid is unstable. The
K salt is golden-brown with metallic lustre.

Potash-fusion yields benzoic, phthahc, and hemi-
mellitic acids. The following salts were dried

at 100° : NH^A'.—KA'.—CaA'j.—BaA',.
DI.(a).NAPHTHYL-PYBAZINE TETBAHY-

DBIDE 0,^,N<g|[^Jgp>NC„H,. Di-naph.

thyl-di-eth/ylene-diamine. [265°]. Formed from
ethylene bromide, (a)-naphthylamine,aud NaOAo
(Bischoff, B. 22, 1782). Prisms, v. si. sol. al-

cohol.

Di-(i8)-naphtliyl-pyrazine tetrabydride.

[228°]. Formed by the action of C^H^Brj on

(0) - naphthylamine in presence of Na^CO,
(Bischoff, B. 23, 1984). Colourless crystals, insol.

water, alcohol, ether, and HClAq, sol. hot HOAc.
(a) - NAPHTHYI, - PYRIDINE HEXAHY-

DBIDE C„H,NCjH,.. (185°-190° at 5-10 mm.l.
Formed by heating piperidine (2 mols.) with (a)-

bromo-iiaphthaleue (3 mols.) for 10 hours at

255° (Lellmann a. Biittner, B. 23, 1383). Thick
yellow oil, with faint fcecal odour, rapidly be-

coming brown. V. sol. alcohol and ether. A
solution of its hydrochloride is ppd. by HgCLj,

by ZnClj, and by chloride of gold.—B'HCl:
groups of needles, v. sol. water.—B'.iHjPtCl,2aq.

(/3)-Naphthyl-pyridiue hexahy^ide. [58°].

Besembles the preceding in mode of preparation
and properties. Colourless prisms, becoming
grey on keeping.—B'HOl.-B'jHjPtCla 6aq.

DINAPHTHYL-DIQDINONE, so-caUed,

r,Ti«, ^TT^OCO-OH OH.OO.CO^„„
0^„O.IaO.H.<^ • • • >0.H..

Obtained by oxidation of dinaphthyl-diquin-

hydrone C^gHi^O,, a black powder formed by the

action of dilute HjSO, on (;3)-naphthoquinone
(Stenhonse a. Groves, C. J. 33, 415). Formed
also by the oxidation of (3)-amido-(a)-naphthol

by FeClj or CrO, (Zineke a. Bathgen, B. 19,

2483). Small orange prisms, insol. water, v. si.

sol. other solvents. Not affected by boiling

HNO3 or by HjSO,.
Beaetions.—1. Yields on reduction ' dinaph-

thyl-dihydroquinone.'—2. Distillation with «WM!-

dust converts it into dinaphthyl.—3. Alkalis

form a green solution which, on exposure to air,

changes to red from formation of Oj|,H,|,(OH)204

[245°-250°] (Korn, B. 17, 3020).—4. KMnO,
oxidises it to diphthalylio acid C,,H,„Os.

—

5. Aniline forms C4,H5i,N40j crystallising in red

plates [250°] and forming a hydrochloride

C44H,gN402H2Cl2 crystallising in needles.

Iso-diuaphthyl-diquinoue Oa|H,„04. [250°-

260°]. Formed by oxidising di-(j8)-naphthyl

with CrO, in HOAo (Staub a. Watson Smith,

C. J. 47, 104). Amorphous yellow powder, sol.

HOAc, si. sol. most liquids. Turns brown ai

315°.
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NAPHTHTL - EOSINDTJLINE C,fl„N, i.e.

''•H<C(NO,.H,).OH:0:NPh>CA- P^?"].

Formed by heating beiizenr-azo-di-(a).napbthyl-
amine with aniline and alcohol at 165° (Fischer
a. Hepp, A. 256, 246). Black needles, forming a
blue solution in cone. H^SO^. Cone. HClAq at
210° splits it up into (o)-naphthylamine and
rosindone OjJIuNjO.

(o)-NAPHTHyL SIIICATE C^„H2,Si04 i.e.

(0,„H,),SiO,. (425°-430° at 130 mm.). Needles
(Hertkom, B. 18, 1696).

(;3).iraphthyl silicate. (430° at 133 mm.).
Crystalline (H.).

NAFHIHYL-STTLFHAMIC ACID v. Naphthtl-
AMIHB l^-SCIiPHONla ACID.

NAFHIHYL SUIFHATE.
Naphthyl-snlphuric acid C,„HjSO, ».«.

0,oH,O.SO,.OH. Formed by the action of
Ci.SO,.OH on a cold solution of (i3)-naphthol in
CSj (Armstrong, B. 15, 204). It is also formed
by dissolving (/3)-naphthol (1 pt.) in cold HjSO,
(2 pts.) (Nietzki, B. IS, 305).—»NaA'. Slender
leaflets, v. e. sol. water. Ppd. from aqueous
solution by NaCl. Split up by boiling HClAq
into (i3)-naphthol and NaHSO,. Does not react
with diazo- salts.—"KA': scales (from hotwater).
With PClj it yields ohloro-naphthalene. Bromine
forms bromo-naphthol [84°].

DI.(o)-lfAPHTHYL STTLFHIDE O^jH^S i.e.

(C„H,),S. [110°]. (290° at 15 mm.).
Formation.—1. By distilling a dry mixture

of potassium naphthalene (a)-sulphonate and
potassium sulphocyanide (Armstrong, B. 7,407).
2. By distilling the lead salt of (a)-uaphthyl
mercaptan under diminished pressure (Krafft a.

Schonherr, B. 22, 823).—3. By heating (o)-

naphthyl mercaptan as long as H^S is evolved
(Leuckart, J. pr. [2] 41, 217).

—

i. By heating
(C„rH,S),,Pb with (o)-bromo-naphthalene at 235°

for 4 hours (Erafft a. Bougois, B. 23, 3045).

Properties.—Needles, v. sol. benzene and
BOAc, si. sol. alcohol. Chromic acid in HOAo
oxidises it to the sulphoxide [165°], and finally

to the sulphone [187°] (Krafit, B. 23, 2368).

(ofl)-Di-naplithyl sulphide (C,„H,)jS. [61°].

(290° at 15 mm.). Formed by heating the lead

salt of (;3)-naphthyl mercaptan with (a)-bromo-

naphthalene at 230° (Krafft, B. 23, 2368). Lus-
trous leaflets (from alcohol). Oxidised by GrO,

in HOAc to (C,„H,)2S0, [123°].

Di-(/3)-naphthyl sulphide (OjoH^jS. [151°].

(296° at 15 mm.)i Formed by distilling the lead

salt of (/3)-naphthyl mercaptan under 10 mm.
pressure (K. a. S.). Plates, v. si. sol. hot alco-

hol, V. sol. OSj. Oxidised by CrO, in HOAc to

(C,„H,)jSOj [177°] (Krafft, B. 23, 2366).

(ao)-Di-naphthyl disulphide (0,„H,),Sj. [91°].

Formed by oxidising (o)-naphthyl mercaptan

by exposing its alkaline solution to the air

(Sohertel, A. 132, 91 ; Leuckart, /. pr. [2] 41,

217). Monoclinio crystals, si. sol. alcohol.

Di.(;8).naphthyl disulphide (C,„Hj)jSj. [137°]

(L.); [139°] (C). The chief product obtained

by saponification of the oil which is formed by

the action of potassium xanthate on (/3)-diazo-

naphthalene chloride (Leuckart, J. pr. [2] 41,

i221). Formed also by reducing naphthalene

(jS)-sulphonio chloride with HIAq (Cleve, B. 21,

1100). Colourless plates, insol. water, v. sol.

alcohol and ether. Beduced by zinc and E^SO,
to (j8)-naphthyl mercaptan.

(/3)-NAPHTHYL SULPHOCYANIDE 0„H,NS
i.e. C,„H,SON. [35°]. Formed by the action of

cyanogen chloride on Pb{SO,oH,)2 (Billeter, B.
8, 463). Decomposes on distillation. KHS
forms KSCN and HSO,„H,. Cone. HClAq forms
C,„H;SH, NHj, and CO,. Sodium-amalgam re-

duces it to sodium cyanide and (C,„H,)2Sj.

(oa)-DI-NAPHXHTI, STTLPHONE (C,^,)SO^.
[187°]. Formed by oxidising (oo)-di-naphthyl

sulphide by CrO, in HOAc (Krafft, B. 23, 2368

;

cf. Leuckart, /. pr. [2] 41, 218).

(ai8)-Di-iiaphthyl sulphone (C|„H,),S02.

[123°]. Formed, together with the (e3)-iBomer-

ide by heating naphthalene (8 pts.) with H^SO,
(3 pts.) at 180° (Stenhouse a. Groves, B. 9, 682

;

Cleve, B. 10, 1723 ; Bl. [2] 25, 256 ; cf. Berze-
lius, A. Ch. [2] 65, 290). Formed also by oxi-

dising the oorresponfling di-naphthyl sulphide
(Krafft, B. 23, 2369). Prisma (from CSo), m.
sol. boiling alcohol and ether.

(3;8)-Di-uaphthyl-snlphoiie (CuHJ^SOj.
[177°]. Formed as above, and also by dissolv-

ing (;3/3)-di-naphthyl sulphide (1 pt.) in HOAc
(200 pts.), warming, slowly adding a mixture of

K.fir^O, (3 pts.) dilute (1:3) HjSO^ (20 pts.) and
HOAo (50 pts.), filtering, evaporating, and crys-

tallising from alcohol (Krafft, B. 23, 2366). Long
white needles. When heated with PCI5 it yields

(fl)-chloro-naphthalene and naphthalene (;8)-"

sulphonic chloride (Cleve, Bl. [2] 25, 25).

DINAPHTHTL STTLPHOSIC ACID v. Di-
naphthyl.

(aa)-DI-NAFHTHYL SDLFHOXIDE
(C.oHjjjSO. [164-5°]. Formed by oxidation ol

(oo)-di-naphthyl sulphide with chromic acid
mixture and HOAc (Krafft, B. 23, 2367). Formed
also by oxidation of naphthylene di-naphthyl
sulphoxide C,„H2„S0 [111°] (Ekstrand, B. 17,

2603). White crystals (from alcohol).

NAPHTHYL-SULPHUEIC ACID v. Naphthyl
SULPHATE.

NAFHTHYl SULFHYDBATE v. Naphthyl
UEBCAPTAN.

(o)-NAFHTHYL.THIOCAEBAMIC ACID
C,„H,NH.CO.SH. Methyl ether UeA.'. [122°].

Formed by the actidn of dilute HjSO, on methyl
di-naphthyl-imido-thiooarbamate [136°] (Evers,
B. 21, 970). Needles, v. sol. dilute alcohol, insol.

water, alkalis, and dilute acids. Alcoholic am-
monia forms, on heating, (a)-naphthyl-urea.

Ethylene derivative

^'^^S.CH^CH^- [^°2°]- ^0"ned by the

action of dilute HClAq at 200° upon the sub.

stance 0„H,N:0<^(^^°^)2^ (Evers, B. 21,

970). Needles.

(3)-SraphthyI-thiocarbamie acid. Ethyl
ether C,„H,NH.CS.OBt. [97^. Formed by
heating (j3)-naphthyl thiocarbimide with alcohol
at 130° (Cosiner, B. 14, 58). Needles or plates,
V. e. soL chloroform, m. sol. alcohol and ether.

—

0,„H,NAg.CS.OEt. Ppd. by adding ammoniacal
AgNO, to the alcoholic solution.

(a)-ll'aphthyl-dithiocarbamio acid
Methyl ether C,„H,NH.CS.SMe. [IBS"].

Formed by heating C,„H,NH.CO.SMe with CS,
(E.). Small needles ; m. sol. hot dilute alcohol.
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Ethylene derivative 03<^^^^'^^y
[199°]. Foimed by the action of OSj on

Pearly plates (from hot alcohol).

(g)-Naphthyl-dlthiocarl)amlc acid. Tetra-
hydride. Tetrahydronaphthylamine
Bait C,„H„NH3S.CS.NH0,„H„. [142°]. Formed
from the tetrahydride of (/3)-naphthylamine and
an ethereal solution of OSo (Bamberger a. Miiller,

B. 21, 857). Needles.

(6) -NAPHTHYL - THIO - SEMI-CAEBAZIDE
C,„H,NH.NH.CS.NHj. [204»]. Formed by heat-
ing (j8)-naphthyl-hydrazine hydrochloride with
ammonium sulphocyanide in alcoholic solution
(Hauff, A. 253, 30 ; ffiUringhaus, B. 22, 2657).
Crystals ; insol. water, si. sol. cold alcohol.

(a)-IfAFETHYL-THIOCAIlBI]IIIDE
C,„H,N:CS. Naphthylrmstardoil. [58°]. Formed
from di-naphthyl-thio-urea by distilling with

PA (Hall, P. M. [4] 17, 304) or by heating it

with HClAq (34 p.c.) at 150° (Mainger, B. 15,

1414). Formed also by heating di-naphthyl-
cyanamide with CS2at200° (Huhn, B. 19,2406).
Long white needles; sol. alcohol, ether, and
benzene. With naphthylamine in alcoholic solu-

tion it combines, forming di-naphthyl-thio-urea.

Aniline forms phenyl-naphthyl-thio-urea.
()3).Napht)iyl thiocarbimide 0,„H,NCS. [62°].

Obtained in the same manner as its (a)-igomeride

(Cosiner,B.14, 61; Huhn, B. 19, 2407). Needles.

(;3)-lIAPHTHYI-THI0CARBIZIlIE C„HsNS

i.e. 0,„H,.N<;^|^ . [254°]. Formed by heating

(/3)-naphthyl-thio-semi-carbazide with dilute

(20 p.c.) H2S04 at 135° (Hauff, A. 253, 31). Pearly

plates ; insol. water, si. sol. ether, v. sol. warm
alcohol. May be sublimed.—B'HOl r needles

;

V. sol. hot water.—B'HjPtClB.—B'HNOa.
DI-(o)-UrAPHTHYL.THIOHYDANTOlN

C^H,ASO i.e. C,AN:0<f(^^^')>CO.

[176°]. Formed by the action of chloro-acetio

acid on -di-(a)-naphthyl-thio-urea (Evers, B. 21,

974). Plates ; insol. water, v. sol. alcohol.

Di-(/3)-naphtliyl-thiohydaatom. [174°]. Ee-
sembles the (a)-isomeride in mode of prepara-

tion and properties.

NAPHTHYL-THIOSINAMINE is Naphthti..

AtLTl-THIO-UBEA (g. V.).

(o)-NAPHTHYL-THIO-UREA C„H,„NjS i.e.

0„H,NH.CS.NHj. [198°]. Formed by heating

naphthylamine hydrochloride with ammonium
sulphocyanide (De Clermont a. Wehrlin, O. B.
82, 512). Small trimetric prisms (from alcohol)

;

si. sol. water, ether, and cold alcohol.

Acetyl derivative C,gE,NH.CS.NHAc.
[198°]. S. (alcohol) 2-5 at 78°. Formed from
(a)-naphthylamine and acetyl sulphocyanide
(Miquel, Bl. [2] 28, 103). Slender needles.

Benzoyl derivative C,„H,NH.CS.NHBz.
[173°]. S. (alcohol) 2 at 78°. Formed from
!a)-naphthylamine and benzoyl sulphocyanide
Miquel, A. Oh. [5] 11, 326). Lustrous yellow
prisms (from alcohol) ; insol. ether.

(e) - Haphthyl - thio - urea C.oHjNH.CS.NH^.
[180°]. Formed by heating (fl)-naphthylamine
hydrochloride with potassium sulphocyanide
(Cosiner, B. 14, 61). White trimetric plates.

Dl.(o)-naplithyl.tMo.iir8a C,,H,.N,S U.
CS(NHC,„H,),. [207° cor.] (E.); [197°] Brieger,
B. 12, 1860 ; Huhn, B. 19, 2405). Formed by
heating (o)-naphthylamine (100 g.) with CS^ (50 g.)
and alcohol (500 g.) for 14 hours at 76° (Delbos,
A. 64, 371 ; Evers, B. 21, 963). Formed also by
passing H^S into a boiling solution of di-

naphthyl-cyanamide (C,jH,N)5C in dry benzene.
Needles; almost insol. alcohol, ether, and
benzene, sol. nitrobenzene. By adding HgO to
its boiling solution in dry benzene it is re-con-
verted into C(N0„H;)2. Mel at 100° forms
methyl di - naphthyl - imido - thio - carbamate
C,„H,N:C(NHC,„H,)SMe [136°] (». Di-naththyl-
IMIDO-THIO-OAEBAMIO ETHEBS.

Octohydride CS(NHC,„H„)j. [170°].
Formed by heating (a)-naphthylamine tetrahy-
dride with CS, and alcohol as long as HjS is

given off (Bamberger, B. 21, 1795). Needles, v.

sol. alcohol, m. sol. ether.

Di-(j3)-naphthyl-thio-urea CS(NHC,,H,)™
[193°] (C; H.); [203° cor.] (E.). Prepared by
heating {|8) -naphthylamine in alcoholic solution

with CSj for 14 hours at 75° (Cosiner, B. 14, 61

;

Evers, B. 21, 963). Formed also by passing
H^S into a boiling solution of s-di-(;3)-naphthyl-

cyanamide (carbo-di-(/3)-naphthyl-imide) in dry
cumene (Huhn, B. 19, 2407). White plates

(from hot nitrobenzene), v. si. sol. alcohol and
ether. With Mel it forms the compound
C,„H,NH.C(NC,„H,).CSMe [110°], v. Di-kaph-
THTL-nnDo-THio-OAKBAiiio AOID. By adding HgO
to its boiling solution in benzene it is converted
into C(NC,„H,)2. When heated with alcoholic

NHsat 100° it yields {|8)-naphthylamine and {$)-

naphthyl-thio-urea (Gebhardt, B. 17, 3045).
With mercuric cyanide and ammonia it yields

CN.O(NC,„H,).NHO,„H, [166°], which forms an
acetyl derivative [141°] and a benzoyl derivative

[188°] (Hefelmann, O. C. 1885, 884).

Octohydride CS(NHC,„H„)j. [166°].

Formed by boiling with alcohol the product ob-

tained by the action of CS^ on the tetrahydride

of (;3)-naphthylamine (Bamberger a. Miiller, B.

21, 858). White needles, v. sol. alcohol, v. e.sol.

ether and benzene.

NAPHTHYL-TCLYL-AMINE v. Tolyl-maph-
TETL-AMINB.

(a).NAPHTHYI-UBEA C„H,„NjO t.e.

C,gH,NH.C0.NH2. Obtained by saturating a so-

lution of (a)-naphthylamine in dry ether with

cyanic acid gas, and crystallising from hot alco-

hol (Schiff, A. 101, 90). Formed also, together

with di-naphthyl-urea, by heating naphthyl-

amine hydrochloride (3 pts.) with urea (1 pt.) at

150°-170° (Pagliani, G. 9, 30). Flat needles,

nearly insol. water, m. sol. alcohol, v. sol. ether.

Decomposes at 250° without previous fusion.

(;8)-Naplithyl.urea C,„H,NH.CO.NH,. [o.

287°]. Prepared by heating urea with (p)-naph-

thylamine hydrochloride (Cosiner, B. 14, 62).

White needles, sol. hot alcohol and hot water.

Di-(a)-naphtliyl-urea CO(NHC,oH,)j. [270°].

Formation.—1. By heating the acid oxalate

of (o)-naphthylamine (Delbos, A. Oh. [4] 21, 68),

di-naphthyl-oxamide being first formed (Zinin,

A. 108, 228).—2. By gradually heating (B)-naph.-

thylamine (2 pts.) with urea (1 pt.) to 120° (Pa-

gliani, O. 9, 28).—3. By boiling di-(o)-naphthyl-

oyanamide with dilute alcohol (Huhn, B. 19,
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8405).— 4. By heating (o)-naphthylamine with
carbamic ether at 185° (Smolka, M. 11, 200).

Properties.—VlaiBi or needles, insol. water,
I. sol. boiling alcohol. Yields naphthylamine
and no NH, on decomposition by KOH.

4-Di.(;8)-iiaphthyl.urea CO(NHO,„H,),. 1 293°]
(H«); [286°] (E.).

Formation.—1. By the action of HgO on di-

(/3)-naphthyl-thio-urea suspendedin spirit (Hnhn,
B. 19, 2406).—2. By boiling di-(/3)-naphthyl-
eyanamide C(NO,oH,)2 with dilute alcohol (H.).—
3. By boiling potassium di-(i8)-naphthoyl-hy-
drozylamine with water (Ekstrand, B. 20, 1360).

Properties.—Slender needles, si. sol. alcohol,
ether, benzene, and nitrobenzene.

M-Di.(i3)-naphthyl-nrea 0,„H,)2N.C0.NHj.
[193°].

_
"Formed by heating the chloro-formyl

derivative of di-(j3)-naphtbylamine with ammo-
nia for an hour at 140° (Kym, JB. 23, 428).
Groups of long needles (bom alcohol), si. sol.

cold alcohol).

Tetra-(i8)-naphthyl-iirea (N(C,„H,)j)2C0.
[288°] (K. a. L.) ; [295°] (K.). Formed by heat-
ing di-(3)-naphthylamine with (C,„H,)2N.C0C1
at 200°-260° (Kiihn a. Landau, B. 28, 811,2161;
Kym, B. 23, ,1642). Prismatic needles, si. sol.

alcohol and ether, v. sol. hot benzene.

ITAFHTHYI-TTBETHANE v. Naphthyl-cabb-
AWO BTHEB.

NAECEUTE OaH„NO,. [184°] (Blyth);
[145° oor.] (Hesle, A. 129, 251) ; [162°] (Glaus a.

Meixner, J. pr. [2] 37, 1 ; cf. Dott, Ph. [3] 20,

335). S. -08 at 13°. S. (80 p.c. alcohol) -1.

Occurs in opium (PeUetier, A. Oh. [2] 50, 262

;

Couerbe, A. Ch. [2] 59, 151).

Pr&paration.—1. The aqueous extract of

opium, from which morphine has been separated

by Gregory's process, is mixed with ammonia, fil-

tered, and ppd. by lead acetate. The filtrate is

freed from lead by HjSO,, neutralised by am-
monia, and evaporated. The narceine is recrys-

taUised from water (Anderson, Tr. 'E. 20, iii.

347).—2. A solution of the opium bases in

EClAq is mixed with excess of NaOAc and
allowed to stand for 24 hours. The filtrate eva-

porated to a small bulk on the water-bath depo-

sits, after 24 hours, pure narceine (Plugge, Ar.

Ph. [3] 25, 343).

Properties.— Silky needles (containing 2aq),

T. sol. hot water and alcohol, si. sold cold water

and chloroform, insol. ether. Cannot be sub-

limed. It loses its water of crystalUsation at

100°, and at 140° gives off another HjO (Hesse,

B. 7, 105). It is insol. cone. KOHAq, si. sol.

dilute caustic potash and ammonia. Ppd. by

NaHCO, from solutions of its salts. Inactive to

light (Hesse, A. 176, 198). Can be extracted

both from acid and alkaline solutions by shaking

with benzene or chloroform (Plugge, Ph. [3] 20,

401). Narceme is a somniferous poison ; -5 g.

being probably a fatal dose.

Beactions.—1. 2inc and EClAq form a small

quantity of an amorphous base OjjHjgNOe or

CaH„NO, (Beckett a. Wright, C. J. 28, 701).—

2. Water at 150° carbonises iti—3. Chromic acid

mixture yields hemipio acid (10 p.c.) and methyl-

amine (Beckett a. Wright, C. J. 29, 467).—4.

Ferric chloride forms hemipic, but no opianio

acid. Hemipio acid is also formed, though in

smaller quantity, by oxidation by EMnO, or by

MnOj and H^SO,. Alkaline KMnO., forms nar-

caio acid {v. infra).—5. Cone. HNO, yields oxalio

acid.—6. Boiling caustic potash gives off am-
monia and KMe^, and forms a sparingly.soluble

acid CjsHjsNOj [210°].—7. Potash-fusion yields

protocatechuic acid.

Tests.—1. Weakiodine solution colours solid

narceme dark blue, the colour not being removed
by ammonia. The blue colour is destroyed by
boiling water.—2. Cono. HjSO^ turns it brown,
and then dissolves it, forming a yellow solution.

Narceine ia not coloured by diluted sulphuric

acid, but on heating over a water-bath a violet-

red colour appears, which ultimately becomes
cherry-red. If the red liquid be cooled and a
trace of HNO3 or KNO^ be added, bluish-violet

stripes appear (Plugge, Ar. Ph. [3] 25, 425).

—

3. Erdmarm's solution gives a brown colour,

turning reddish-brown on heating.—4. Chloride

of iodme forms a greenish-yellow pp., which
dissolves on heating (Dittmar, B. 18, 1612).

—

5. Potassium ch/romate gives no pp. in cold sa-

turated solutions of salts of narceine, but in hot
solutions there is formed a pp. of narceine

chromate and free narceine (Plugge, Ar. Ph. [3]

25, 793).—6. Narceine is a feeble base, so that

its salts may be titrated by standard alkali as if

they contained no base (Plugge, Ar. Ph. [3] 25,

45).—7. When strongly heated it gives ofi vapours
smelling like herring brine (Hesse).—8. Chlor-
ine-water followed by ammonia gives a red

colour.

Salts.—B'HCl (dried at 100°): concentric

needles, sol. water and alcohol. S. '36. —
B'HCl 2|aq (Petit, Bl. [2] 18, 534). S. -7.—

B'HOlSaq (Wright, 0. J. 27, 109).—B'^HCl
(Petit).—B'ljaCl (P.).—B'jHJPtCl, (dried at

100°): crystalline powder. [195°]. Golden
needles (Claus).—B'j[H2PtCl8 2aq: amorphous

pp., changing to prisms (Hesse, A. 129, 250).

—

B'(H,SO4)4l0aq: crystals (Beckett a. Wright,

C. 3. 27, 69).—B',HjS04.-B',HjS04.-B'5H2S04.
—Mercurico-chloride; oily at first, ulti-

mately crystallising in concentric prisms (Hesse).

[118°-122°] (Eoser, A. 247, 175).— B'^^SjI,:

slender needles (Jorgensen, B. 2, 460).—^B'HI,

;

needles (from alcohol).

Methylo-iodide B'Mel: [173° uncor.];

colourlessneedles (Claus a. Ititzefeld, B. 18, 1569).

Methylo-chloride'B:'^e,C\: [210° uncor.];

easily soluble small white needles. —
(B'MeCl)2PtCl4 : nearly insoluble yellow powder.

Methylo-nitrate'&'yi.Q^O,: [186° uncor.];

small white soluble needles (C. a. B.).

Ethylo-iodide B'Btl: granular crys-

tals (Beckett a. Wright, C. J. 28, 703).—
B'EtI2aq. Yields alkaline B'EtOH which is

readily split up into narceine and alcohol.

Ethylo-bromide B'EtBr: [165°uncor.];

fine white soluble needles.— (B'EtBr)CdBr,

:

small colourless needles (C. a. B.).

Ethylo-chloride B'BtCl; [170° uncor.];,

small colourless needles.—(B'EtCl)2PtCl4 : glis-

tening yellow crystals [170° uncor.] (C. a. B.).

—

(B'EtCl)HgCl2aq : [127°]; white crystalline pp.
Ethylo-nitrate B'EtNO,: [155° uncor.]

;

long colourless silky needles, sol. water (G. a. B.).

Ethylo-oxalate W^tfifi,: [c. 174°
uncor.]; glistening needles (containing 6aq).

Bemylo-chloride B'C,H,C1: [162° un-
oor.] ; fine white needles, v.'sol. hot water and
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alcohol, insol. ether.— (B'C,H,01).,PtCl4: [165°
nnoor.]

; yellow crystalline powder.
Methyl - narceine ^ C2sHj8(CH3)0,N. [175°

nncor.]. Formed by adding KOH (2 pts.) to a
boiling solution of narceine-methylo-iodide (Ipt.)

in 10 pts. of water (Claas a. Bitzefeld, B. 18,

1573). Pine colourless needles. V. sol. alcohol,
e1. sol. water, nearly insol. ether.

Benzyl - narceine C23H28(C,H,)0,N. [169°
uncor.]. Formed by the action of aqueous KOH
upon naroeine-benzylo-ohloride (Glaus a. Bitze-
feld, B. 18, 1574). Long white needles. V. sol.

alcohol, nearly insol. water and ether. AlkaUue
reaction.—(B'H01)jPtOl4 2aq: [128° uncor.];
dark-yellow crystalline pp.

Narceic acid CijHjsNOs. [184°]. Formed
by oxidising narceine with KMnO, (Claua a.

Meixner, J. pr. [2] 37, 3). Prisms (containing
3aq), V. sol. alcohol, ether, chloroform, and hot
water. Decomposes at 180°-200° into COj, di-

methyiamine, and di-roxy-naphthalene dicarb-
oxylic acid 0,^,0^ Not acted upon by FeCl,.
—NajA'".—NajHA'" 5aq [85°].—NaHi^"'4|a4.-
Ba3A"',5aq.-Ag,A"'.

iff-Narceine v. NAEOOTnm.
NABCOTIHE Oj^H^jKO, i.e.

9-^<CNMe.CH2.CH„C.CH:0(OMe).c!o^'^^»
J,TT^.CO.C:C(OMe).C(OMe)^^\ C:CH^—CH

(Eoser, A. 254, 357). Mol. w. 413. [155°] (Wyn-
ter Blyth, 0. J. 33, 317) ; [176°] (Hesse). S.

•014 at 100°. S. (85 p.o. alcohol) 1 in the cold;

5 at 78° (DufloB, B. J. 12, 214). S. (ether) -77

in the cold ; 2-1 on boiling (Daflos) j
-6 at 16°

(Hesse). S. (isoamyl alcohol) "325 in the cold.

5. (benzene) 4-61 in the cold ((Kmbly, J. 1866,

823). S. (chloroform) 38 (Piettenkofer), S.
(EtOAc) 1-7 (Henry). [0]= -130° in ethereal

solution (Bouchardat, 4. 07i..[3] 9,213); -185°
in alcoholic solution; —207° in chloroform at
22-5° (Hesse, A. 176, 192). Contained in opium
to the amount of 5 to 8 p.c'., and was the first

alkaloid extracted therefrom (Derosne, A, Ch. 45,

257; Eobiquet, A. Ch. [2] 5, 275; Dumas a.

Pelletier, A. Ch. [2] 24, 188 ; 50, 269; Liebig,4.

6, 35 ; Brandes, A. 2, 274 ; Cmuerbe, A. Ch. [2]

59. 159 ; A. 17, 174 ; Eegnault, A. Oh. [2] 68,

137 ; Wohler, A. 50, 1 ; Blyft, A. 50, 29; Wer-
theim,4. 70, 71; 73, 208; Fluckiger, J. 1869,

797).

Preparation.—1. The mother-liquor obtained

in the preparation of morphine {q. v.) by
Gregory's process is ppd. by ammonia, and the

pp. recrystallised from boiling spirit (AJaderson,

A. 86, 179).—2. Opium is extracted with dilute

HCl and the bases ppd. by EOH. The bases are

treated with oxalic acid to ppt. papaverine, and
the filtrate from acid papaverine oxalate ppd. by
ammonia. The pp. is recrystallised from alco-

hol (Hesse, A. Suppl. 8, 284).—3. Cone, aqueous
KaOAo added to a solution of the hydrochlorides
of the opium bases throws down narcotine and
papaverine. The pp. is redissolved in dilute

IlGIAq and mixed with KaFeCy, which ppts.

papaverine ferricyanide. From the filtrate the
narcotine is ppd. by ammonia (Plugge, Ar. Ph.
[3] 25, 343).

Properties.—Trimetric prisma, or groups «f
needles. Cannot be sublimed. If cooled slowly
after melting it forms slender radiating needles.

Insol. cold water, m. sol. alcohol and ethoi.
Lfflvogyrate in neutral solutions, dextrogyrate in
acid solutions. Insoluble in aqueous potash,
nearly insol. NH,Aq. Dissolves in boiling
baryta-water, but ppd. therefrom by NH,Aq. Its
solutions do not give a blue colour with FeCl,.
Narcotic poison, 3 g. killing a cat. Not a(ted
upon by AcjO.

Beactions.—l. Distillation with cone. HIAq
yields Mel .(3 mols.) (Matthiessen a. Foster, Tr.
1863, 345; 0. J. 16, 342; A. Suppl. 6, 60).—2.
Cone HClAq at 110° yields MeCl and, succes-
sively, di-methyl-iiornarcotine, methyl-nornaroo-
tine, and nornarcotine (Matthiessen a. Foster,
C. J. 21, 257 ; Matthiessen, Pr. l7, 337 ; Mat-
thiessen a. Wright, Pr. 17, 340). Distillation

with equal volumes of H^SO, and water gives
MeHSOj and the three bodies last mentioned
(Armstrong, O. /. 24, 56).—3. Boiling dilute

KOHAq has no action, but potash-fusion at
200°-220'' yields trimethylamine and other
volatile amines (Hofmann, A. 75, 367).—4.

Dilute nitric acid at 50° forms meconin, opianio
acid, hemipic acid and cotarnine.—5. DistiUation
with HCl and platinio chloride alsoyields opianio
acid and cotarnine. The same products are
formed by oxidation with HjSQ, and MnO,
(Wohler).—6. Water at 140° splits it up into

meconin and hydrocotarnine (Beckett a. Wright,
C. J. 28, 583). Sodvum-amalgam gives the same
products.—7. Iodine acting on an alcoholic

solution of narcotine forms tsEteonme methylo-
periodide and iodo-tarconine methylo-periodide
(Jorgensen, J. pr. [2] 2, 446 ; Eoser, A. 245, 317).

Tests.—1. Cone. H^SO, forms a yeUow liquid

which, when heated becomes orange-red and
finally violet-red (Husemann, A. 128, 305).—2.

H2SO4 containing a little HNO, gives a reddish-
yellow colour.—3. Does not liberate iodine from
iodic acid.—4. Does not reduce alkaUne EjFeGy,
(KieiiEer, A. 103, 277).—6. Bromine gradually
added to a boiling solution of narcotine in dilute

HGlAq forms a rose-coloured liquid, the colour
being destroyed by excess ^f bromine.—6.

Potassio-mercuric iodide forms a yellowish-white

pp. (Groves, C. J. 11, 97). Phosphomolybdic
acid, picric acid, potassium sulphocyanlde, and
auric chloride also give pps.in solutions of salts

of narcotine.—7. A solution olpotassitmi chrom-
ate added to one of a salt of narcotine, ppts.

free narcotine (Plugge, Ar. Ph. [3] 25, 793).

K^Cr^O, ppts. narcotine bichromate.—8. Salts of

narcotine require, on titration, the same amount
of alkali for neutralisation as il the base were

absent (Plugge, Ar. Ph. [3] 25, 45).—9. Chloride

of iodine gives a curdy yellowish pp. (Dittmar,

B. 18, 1612).

Salts.—B'HGl. Needles, t. boL water.

[«]„ = —47° to —50° in a 2 p.G. solution contain-

ing excess of HOI. [o]„= -104-5° in a 2 p.c.

solution in 80 p.c. alcohol containing excess (1

mol.) of HCl (Hesse, A. 176, 192).- B'HCl aq

(Dott, /. 1884, 1389).— B',HG1 (Beckett a.

Wright, C. J. 29, 164). -B',HC1.—B',HC1 (B. a.

W.).—Mercurico-ohloride: white pp. (Hin-

terberger, A. 82, 3H).—B'2HjPtCl, yellow crystal-

line pp. (Blyth). Decomposed by boiling water

(De Coninck, Bl. [2] 45, 131).-B',H,PtCl. 2aq

(Hesse).—B'^^SOj 4aq (Dott).—B'.ja.,Or.,0,. —
B'HI, : shining lamince, converted by boiling

alcohol into tarconine periodide C,^,|NOjHI,
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Jdtgonsen, B. 2, 460).—B',HOAo aq : needles
(Dott). — Binoxalate: y. e. sol. water. —
Cyanura te B'HAOsNj l^aq ; needles [o. 175°],

V. si. sol. water (Glaus, J. pr. [2] 38, 229).

Methylo-chloride B'MeOl. Formed by
heating narcotine with Mel and decomposing
the viscid B'Mel with AgCl (Boser, A. 247, 168).

Groups o{ needles, t. sol. w><ter and alcohol.

Tields i|/-narcfflne {v. infra) on distillation with
aqueous NaOH.—B'jMejPtCls.

Ethylo-iodide B'Etl (How, A. 92, 327).

OU.
Ethylo-ehloride "B'EtCl. Tields i^-me-

thyl-narceine [17B°] on treatment with KaOEAq.
—B'jEtjPtCl,.

Nornarcotine C„H„NO,. Obtained by heat-

ing narcotine with fuming HIAq (Matthiessen a.

Wright, Pr. 17, 340). White amorphous mass,
turning brown in air. Almost insol. water,

insol. alcohol and ether. A concentrated solu-

tion of its hydrochloride is ppd. by HOI and
also by water. The hydrochloride is tasteless,

and its solution gives with KOH, Na^OOa, and
NH, pps. soluble in excess, and with platinio

chloride a yellow pp., quickly turning brown.
Methyl derivative OmHuNO,. Formed

by heating narcotine with HClAq for some days.

White amorphous mass, almost insol. water,

insol. alcohol and ether. Its solution in cone.

HOlAq is ppd. by water. Astringent taste. The
platinochloride is a yellow pp., slowly turning

brown. The ppd. base is soluble in excess of

NHjAqand NajCOjAq but si. sol. KOHAq.
Di-methyl-derivative OjiH^jNO,.

Formed by heating narcotine with HClAq for

2 hours or with diluted HjSOj at 100°- White
amorphous mass, almost insol. water, v. sol.

alcohol, si. sol. ether. Its soliition in ECLAq is

ppd. by water. Its hydrochloride tastes bitter.

The platinochloride is a yellow pp. The ppd.

base is insol. Na^OOgAq, b1. sol. KH,Aq, sol.

KOHAq.
i(/-Narceine CjaHjiNOs. [c. 175°]. Formed

by boUing narcotine with Mel, decomposing the

resulting methylo-iodide by AgCl, adding an
equivalent amount of NaOH, and distilling with

steam (Boser, A. 247, 169). Slender white

needles (containing 3aq), v. sol. alcohol and hot

water, si. sol. cold water, insol. ether. Dissolves

in aqueous KOH and NH„ but is reppd. by COj.

Inactive to light. Coloured blue by iodine.

Cone. HjSOj forms a brownish-yellowsolution,

turned dirty-violet on heating. Chlorine-water

followed by ammonia gives a red colour. Ac-

cording to Boser, this body is probably identical

with narceine.—B'jHjSOj 2aq : tufts of needles.

—B'HClBaq.—B'^HjPtOl,. [198°]. Thm needles,

insol. water.—^Auroohloride: [180°]; yel-

lowish-red needles.—Mercury double salt

[123"^. „
i^-Methyl-narceJine OaH^NOg. y^-Somo-tuir-

eiine. [173°]. Formed by passing steam through

a mixture of narcotine ethylo-ehloride and

aqueous NaOH (Boser, A. 247, 173). White

needles (containing 3aq), v. sol. water and alco-

hol, insol. ether. Gives a blue colour with

iodine. The hydrochloride and sulphate

are v. sol. water.—B'aHjPtClj 2aq : small yellow

taeedles.

Teroplammon C,„Hj,NO,j. A orystallme

compound, insol. water, found among the pro-

ducts of the action of dilute HNOj on narcotine

(Anderson). It forms a crimson solution in

H^SO, and yields NH, and opianio acid on

boiling with potash.

Cotarnine C,2H„N04 j.«.

[|:1:4 ; 5]oH,./°'>O.H{OMe)(OHO).OH..CIH..l!fHMo

(Boser, A. 254, 354). [133°].

Formation.—1. By the oxidation of narco-

tine by MnOj and HjSO, (Wohler, A. 50, 19

;

Matthiessen a. Foster, Pr. 11, 65 ; Beckett a.

Wright, O. J. 28, 575); by platinio chloride

(Blyth, Mem. G. J. 2, 168), by dilute nibric acid

(Anderson, 0. J. 5, 266; A. 86, 196) or by
KjCrjO, (M. a. F.).—2. By the oxidation of

hydroeotamine (Beckett a. Wright, 0. J. 28,

680).

Properties.—Colourless needles, si. sol. water,

V. sol. alcohol and ether. Decomposed on fu-

sion. A solution of its hydrochloride is neither

ppd. by HCl nor by water. Its salts taste bitter.

The freshly ppd. base dissolves in excess of

aqueous NH, and NajCO,, but is v. si. sol.

KOHAq. Decomposes on fusion. Cotarnine is

not poisonous.

Reactions.—1. NUric acid forms a red solu-

tion and, on heating, oxidises it to apophyllenio

and oxalic acids.—2. Aqueous HCl, HI, or

H2SO4 at 140° yields MeCl, Mel, or MeHSO,
and cotarnamic acid.—3. Zimc and dilute HClAq
yield hydrocotarnine.—4. Bromine-^ater forms

CijHijBrjNO, (Wright, C. J. 32, 533). Bromine
water added to a solution of cotarnine hydro-

chloride forms OioHijBrjNOaHBr, a crystalline

pp. [190°-200°] (Von Gerichten, B. 14, 311).

Salts. —B'HC12^aq: long silky crystals

(Blyth).—B'jHjPtClj : lemon-yellow crystalline

pp., or dark-red six-sided prisms.—B'HOlHgCl,

:

pale-yeUow pp.—B'HBr 2aq.—B'HI : yellow

needles, si. sol. cold water and alcohol (Boser,

A. 249, 166).—B'm,. [142°] (JSrgensen, J.pr.

[2] 2, 455).

Benzoyl derivative O^HnHzNOiJaq.
[123°]. Formed by shaking cotarnine with
BzCl and dilute NaOHAq (Boser, A. 254, 335).

Iiong needles, insol. water, v. e. sol. hot alcohol.

Oxim C,jH5N0s(N0H). [168°]. Prisms,
insol. water, m. sol. alcohol, sol. alkalis.

—

B'HCl : small yellow needles, v. sol. water, m.
sol. alcohol.—B'jHjPtCl, : yellow crystalline pp.
decomposed by boiling water.

Oxim of the benzoyl derivative
0sHA{0H:N0H).0jH,.NMeBz. [166°].

Formed by warming benzoyl-cotarnine with al-

coholic hydroxylamine hydrochloride. Small
pointed crystals, insol. water and ether, t. sol.

alcohol, sol. NaOHAq.
Uetbyl-cotarnine

Methylo-iodide CnHnO^NMejI. Formed
by warming cotarnine with Mel (Boser). YeUow
needles, si. sol. cold water and alcohol. De-
composed by boUing NaOHAq into ootarnona

and NMe,.
Methylo-chloride C„H„04NMe,Gl .Saq.

Formed from the iodide and AgCl. Crystals

(from water); On warming with alcoholic hy.
droxylamine hydrochloride at 100° it yields

C,4H,j01NA 2aq or C8Ha0j(0N).CjH<NMe;Cl
a crystalline body, v. aol. water, converted by
hot NaOHAq into NMe, and C.H,0,(CN).CH:CH,



49S NAKCOTINE.

[16 The last body forms a dibiomide [140°].

(C,H„0,NMe3Cl)jPtOl4.

Bromo-cotarnme OijHuBrNOj. [100°].

Foimed by tieating bydrocotarnine hydrobrom-
ide with biomine-'water (Wright, C J. 32, 6*25).

Crystals (from ether) ; decomposing at 100°.

Beduced by zino and HClAq to bromo-hydro-
cotarnine [78°]. — B'HBr.— Crystals, v. sol.

water. Above 200° it melts, gives ofl gases, and
forms a small quantity of tarconine hydro-
bromide, together with a blue substance
C2gH,4N20,HBr insoluble in alcohol.

Cotarnone C„B.Jfi^i.e.
0H0.CaHe05.CH:CH,. [78°]. Formed by warm-
ing methyl-ootarnine methylo-chlorlde with
aqueous NaOH (Eoser,4.249, 163). Plates (from
alcohol), slightly volatile with steam. Insol.

cold water, m. sol. alcohol, ether, and HOAc.
Oxim C8H,0,(CH:N0H).CH:CHj. [132°].

Slender needles (from dilute alcohol).

Cotam-lactone C„H„08 i.e.

CH,<g>0^(OMe)<gOO^;^. [154°].

Formed by oxidising cotarnone with KMnO,
(Boser, A. 254, 341). Prisms, si. sol. cold alco-

hol or water. Forms with baryta the salt

Ba(0„H„0,)8 5aq.

Acetyl derivative G„HgAoOe. [174°].

Benzoyl derivative 0„H,BzOj. [184°].

Cotarnic acid C,gHgO, i.«.

CHj<;°>C^(OMe)(COjH),[^:3:5:6] . [178°].

Formed by oxidising cotarnone or cotarn-lao-

tone with aqueous EMn04 (looser, A. 249, 165

;

254, 345). Plates. Forms, on melting, the an-
hydride C,„H,0, [162°]. On heating with P
and HIAq it yields gallic acid. HCl&q at 100°

forms CHs<;°>C.H2(0Me)C0jH [210°].

Bromine in HOAc produces the compound

CH,<°>C^r.(OMe) [160°].

Salts.—EHA"2|aq: needles, r. Ml. water.
—BaA" "

Hydrocotamine C,jH,5NOs i.«.

.CH.<g>0^(OMe)<g|-^^^ [60°] (H.);

[55°] (B. a. W.). Occurs in opium (Hesse,
A. Swppl. 8, 326). Formed by reducing co-

tarnine with zinc and HClAq, and, together with
meconin, by the action of zino and HClAq on
narcotine (Beckett a. Wright, G. J. 28, 577). It

is also formed in small quantity (2 to 5 p.c.) in
the preparation of opianic acid by the oxidation
of narcotine. Monoclinio prisms (from ether),

V. sol. alcohol and benzene. The crystals con-
tain water of crystallisation (Jaq). Cone. HjSO,
forma a yellow solution, changing on heating to

crimson and, finally, to a dirty violet colour.
Easily oxidised to cotarnine. Not attacked by
AOjO. Bromine added to a solution of its hy-
drobromide forms Cj^HnBrNOa [78° cor.], which
yields the crystalline salts CijHuBrNOjHBr and
(C„H,.BrNOJ,H,PtCl,.

S alts.—B'HCl aq.—B'jHjPtCL.—B'HI. S.
2atl8°.-B'HBrliaq.

Ethylo-iodide B'Btl. White micaceous
plates, si. sol. water. Yields (B'Bt).CO. 4aq,
B-EtOl [100°], both crystalline, and
,'B'Et01),PtCl,

Acetyl-hydrocotarmne-acetic acid 0„H„NC,
[201°]. Formed by boiling cotarnine (1 pt.) with
acetic anhydride (10 pts.) for 1^ hours. Small
needles. Sol. alcohol and benzene, si. sol. boil-

ing water, insol. cold water, and ether.—A'Ag:
white pp.—^A'jCa : very soluble small needles.

Ethyl ether A'Bt: [113°]; white feathery
needles (Bowman, B. 20, 2431).

Oxy-ikydroeotarnine methylo-iodide

CH,<g>C.H(OMe)<0H(OH).gMeJ.

Methyl derivative
C,He03:C,H5(OMe)NMejI. [173°]. Formed by
the action of Mel in the cold on a solution of

cotarnine in MeOH (Boser, A, 254,360). Tellow
needles, v. sol. hot water and alcohol. Ppd.
unchanged by addingNaOH to its warm aqueous
solution. Boiling with water and AgjO expels

NHMej.—(C„HjjN0,Cl)jPtCl4: orange pp.
Mthyl derivative C„H„Os(OEt)NMe,I.

[168°]. Formed by the action of Mel on a cold

solution of cotarnine in EtOH. Plates, v. e. sol.

water and alcohol.

Isobutyl derivative 0„H„0,N(OEt)I.
[120°]. Formed from cotarnine, Mel, and iso-

butyl alcohol. Plates (from water).

Cotamamic acid C„H„N03. Formed by
heating cotarnine with aqueous HCl at 140°

(Matthiessen a. Foster, A. Suppl. 2, 379; Oe-

riohten, B. 14, 310). Yields apophyllenic acid

on oxidation by dilute HNOj.—C„H„NOjHCl aq.

White needles, si. sol. cold water. On treatment

with nitrous acid or on exposure to air its solu-

tion becomes green, with red fluorescence, and
exhibits a spectrum resembling that of chloro-

phyll.

Tarconine 0„H,NO|. Formed by heating

bromo-cotarnine hydrobromide at 200° (Wright,

0. J. 32, 535) or tarconine methylo-chloride

with cone. HClAq for 4 hours at 150° (Boser, A.

245, 321). Ppd. from solutions of its salts by
KOH, but not by NajOOj. Its hydrochloride

heated at 200° forms a blue base C2gH,4N20a,

forming the blue salts B^HaBr, and B'JBCjSO,.—

Salts: B'HCl IJaq: needles, v. e. sol. water

and alcohol.—B'jHjPtClj : insol. alcohol.

Methylo-iodide B'Mel. Formed by the

action of H^S on the periodide which is formed

by boiling narcotine in alcoholic solution with

iodine and some HCl. Tufts of yellow needles

(from water or alcohol).—B'Melj. [160°]. Bed-

dish-brown needles (from alcohol or HOAc).

—

B'Mel, (Jorgensen).—B'MeBilj.

Methylo-chloride B'MeCl: yellow

needles.—(B'MeC^JPtClj: yellow crystalline pp.,

si. sol. water.—B'HAuCl,.
Bromo-tarconine C„H,BrNOj t.e.

04HsBrO.C,H,N<p2 >0. [235°-238°]. Formed

by heating the bydrobromide of the compound

0,2H,jBr,NOs (v. Cotarwine, Beaction 4) with

water at 180° (Wright ; Gerichten, A. 210, 84).

Orange-red needles (containing 2aq), becoming

crimson and anhydrous at 100°. SI. sol. cold

water, insol. ether. Water at 160° splits it up

into cupronine and tarnine. Cone. H01A.q at

120° forma nartio acid, tarnine, CO,, and CO.

Chromic acid mixture yields bromoform and

apophyllenic acid. Bromine-water added to a

solution of its hydrochloride yields cuprine,

biomo-apophyllenio acid, and <libromo-apophyl-
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liii. Distillation over soda-lime yields pyridine.
—B'HCl 2aq : crystals, si. sol. cold water.

—

B'HBr Saq.—B'jHjPtOl, : needles (from hot cono.
HClAq).

iW6«7iyJo-cfcZoric?eO„HgBrNOjMe01: slen-

der needles, v. e. sol. water, m. sol. alcohol.—
(B'MeCl),^t01,.—B'MeAuOl^.

Methylo-bromide 0„HsBrNO,MeBr.
Formed by the' action of bromine-water on an
aqueous solution of tarconine methylo-chloride,
the perbromide first formed being decomposed
by H^S (Eoser, A. 245, 324). Long needles (con-
taining aq), changing on standing to flat prisms.
—B'MeBr,. [165°]. Yellow rectangular plates
(from alcohol or HOAc).

Methylo-iodide OnHsBrNOsMel. [204°].

Formed from bromo-tarconine and Mel (Gerich-
ten, A. 210, 170). Yellow needles, sol. water,

insol. ether. Turns brown at 170°. Boiling
baryta-water converts it into formio aldehyde
and methyl-bromo-tarconio acid. Moist Ag20
forms the hydroxide crystallising in small red
needles.

Ethylo-iodide 0,oHjBrNOsBtI. [206°].

Formed from ethyl iodide and bromo-tarcouinie.

Yellow needles. Yields (B'EtC^jPtCl,.
lodo-tarconine CnHglNOj. Formed by heat-

ing its methylo-chloride at 180° (Eoser, A. 245,

319). Crystallises from water in yellowish-red

needles (containing aq), becoming dark red on
drying.—B'HCl 2aq : silky yeUow needles, v. sol.

water, si. sol. EClAq.
Methylo-chloride OiiHsINOsMeCl aq.

Formed from the methylo-iodide and AgCl.

Yellowish-white needles (from alcohol), m. sol.

water.—(B'Me01)2PtCl« : needles, si. sol. hot
water.—B'MeAuCl, : needles (from hot water).

Methylo-iodide OnHglHOsMel. Formed
by the action of iodine on narcotine in alcoholic

solution, the resulting periodides being decom-
posed by HjS (Eoser, A. 245, 317). YeUow
needles, changing on standing to prisms ; al-

most insol. cold water, si. sol. hot alcohol.

—

B'Mels. [171°]. Needles, si. sol. alcohol.

Methyl-tarconio aeid .C„H„N93. [244°].

Formed from the aqueous solution obtained

by the action of AgjO and water on tarconine

methylo-chloride by boiling alone or with

baryta (Eoser, A. 245, 322 ; 254, 366). Not a

true homologue of tarconic acid. Thin yellow

needles (containing 2aq), v. sol. hot water,

alcohol, mineral acids, and KOHAq, insol.

ammonia.—0,|H„NOjHClaq: white prisms or

needles; turns yellow on drying at 100°.—

CHi.NOaHaSO, 3aq : white prisms. —
(Ci,H„NOs)jHjS04 6aq : yellowish crystals.

Bromo - methyltarconic acid C„H,oBrN03.
[233°]. Formed by boiling bromo-taroonine

methylo-hydroxidewith baryta-water (Gerichten,

A. 210, 79 ; Boser, A. 245, 326). The ppd. Ba
salt is decomposed by HjSOi or HOAo. Yellow

prisms (containing 2aq), insol. cold water and

ether, si. sol. hot alcohol. Darkens at 215°.

Heated with cone. HClAq it yields MeCl, HBr,

and tarconio acid.—CuA'j.—BaA'j : yellow pp.—
(HA'HCl)jPtCli : needles, m. sol. dUute HCl.

Ethyl - bromo - tarconic acid 0,jH,jBrNOs.

[225°]. Formed by the action of baryta on bromo-

tarconine ethylo-iodide (or ethylo-hydroxide)

(Gerichten, A. 212, 182). YeUow needles {oon-

Uining 2 aq), v. si. Bol. cold water, v. |ol. ^CO-

V<^. IIJ.

hoi, insol. ether. Its aqneous solution is neutral.

Cono. H2SO4 forms a yellow solution. Cone.
HClAq converts it, on heating, into EtCl, HBr,
and tarconic acid.—HA'HCl : yellow needles.

—

(HA'HC^ijPtCl,.—Cu'Ajj.
Tarconic add C,gH,NO,. Formed by heating

bromo-methyl-tarconic acid with cone. HClAq
at 155° (Gerichten, A. 212, 184). Slender yellow
needles, turning brown in air. Its alkaline solu-

tion is brown, becoming greenish-blue on stand-
ing. It reduces AgNO^ in the cold.—HA'HCl

:

prisms, m. sol. hot water, insol. cold alcohol.

FeCla colours its solution red.

Nartic acid G^^^fi^. Nartine. Formed
by heating bromo-tarconine or tarnine with
cono. HClAq at 130° (Gerichten, A. 212, 194

;

212, 170). Yellow needles, decomposing at 200°

without melting. Turns brown in air. NaOH
does not ppt. it from acid solutions. Its solution

in NaOHAq turns greenish-blue when exposed to

air. Eeduces AgNO,. EMnO, oxidises it to a
pyridine carboxylio acid. On distillation with
soda-lime it yields pyridine.—HjA"H20l2. [ia,bovo

275°]. Yellow needles, m. sol. water HjA"HCl:
yellow needles, si. sol. water.

Tarnine OnHjNO^. [above 290°]. Formed
by heating bromo-tarconine with water at 130°

(Gerichten). Orange needles (containing l^aq)
m. sol. hot water and dilute alcohol, insol.

ether—"B'HCl: yellow needles, sol. water.

—

B'2H2PtClB. Decomposed by boiling water.

Cupronine CajHjjNjOj. Formed, together

with tarnine, by heating bromo-tarconine with
water at 140° (Gerichten, B. 14, 315 ; A. 210,
190°). Black powder, insol. hot water, alcohol,

and ether. Forms a brown solution in aqueous
NaOH or NajCOs. Cono. HjSOi forms a magenta-
red solution, changing to violet on dilution.

Cone. HClAq does the same.—B'HCl : coppery
needles.—B'HBr : bluish - green needles with
coppery lustre, si. sol. water, forming a blue

solution.

Cnprine C„H,N03. Formed by the action

of bromine on a solution of bromo-tarconine
hydrobromide (Gerichten, A. 210, 89). Minute
blue needles with coppery lustre, sol. water and
alcohol, insol. ether. Weak base, the hydro-
chloride crystallising in concentric groups of

needles, the platinochloride being a deep-
blue flocculent pp.

Apophyllenic acid is the mono-methyl ether

of PtBIDINB DICARBOrVLM ACID.

Di-bromo-apophyUin v. vol. i. p. 553.

Ozy-narcotine Cj^HjaNOs. Crystals which
remain undissolved in the process of purifying

narceine (Beckett a. Wright, 0. J. 29, 461).

Small crystals (from alcohol), v. si. sol. water
and alcohol, insol. ether, nearly insol. benzene
and chloroform. Ppd. from solutions of its salts

by NaOH and NajCOj, but redissolved in excess.

OxidisedbyFeCl, to hemipicacidand cotarnine.

—

B'HCl 2aq: crystals.—B'jHjPtClB.
'S&S.ISQ'IS OjiHaiO,,. AwanfMn. Sesjger-

idine. [171°]. S. -33 in the cold. [o]d=-84-5
in aqueous solution ; — 87*6 in alcoholic solution

(W.) ; [0]]= -64-6 (H.). Occurs in the flowers

and other parts of Citrus decumana. The dry
orange-blossoms contain about 2 p.c. It crystal-

lises on cooling from the liquor left in the still

after distilling over the oils with steam (Ho3.
mann, Ar. Ph. [3] 14, 139 ; Will, B. 18, 1311

;

K5
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20, 295). White crystals (containing 4aq), nearly

insol. cold water, sol. alcohol, insol. ether. Has
a very bitter taste. Split up by dilute HjSO,
(3 p.c.) at 95° quantitatively into naringenin and
isodulcite. It dissolves in alkaliswith a yellowish-

red colouration. Ferric salts produce a brownidh-
red colouration with dilute aqueous solutions.

By sodium-amalgam it is converted into a
colouring matter which dissolves in alcohol with
a red colour and bluish fluorescence.

Karingenin 0,5H,,05 probably
[4:1] C„H^(0H).CH:CH.C0.0.C„H3(0H)j [1:3:5].

[248°]. Formed, together with isodulcite, by
heating naringin with dilute (2-3 p.c.) H^SO, on
the water-bath. Glistening colourless, tasteless,

and odourless crystals. V.sol. alcohol, ether, and
benzene. Dissolves in alkaline hydrates form-
ing yellow solutions, and is repreoipitated by
00J.

Ferric salts give a brown-redcolouration. By
Bodium-amalgam it is converted into a colouring
matter which dissolves in alcohol with a red
colour and bluish fluorescence. By boiling with
concentrated aqueous NaOH it is decomposed
into phloroglucin and ^-coumario acid (wSl, B.
18,1322; 20,297).

Naringenic acid is ^-Coumasio acid.

NAETIO ACID v. Nabootisb.
KATALOlN V. Alois.
NEOSYMITJM. The name given by Aner

von Welsbach to that constituent of didymium
which yields rose-coloured salts {v. Didymidm,
vol. ii. p. 383; cf. HetaiiS, babe, this vol. p. 240).

NEOSSIDINE V. Pboteids, Appendix C.
HEOSSINE V. Pboteids, Appendix 0.'

NEMODOKEitH. A bitter yellow powder,
extracted by alcohol from the bark and wood of

Nervwm odorum, an Indian plant prescribed for

leprosy (Greenish, Ph. [3] 11, 873). It is sol.

water, insol. chloroform. Its solution is ppd.

by tannin and by ammoniacal lead acetate, and
reduces Fehling's solution.

Neriodorin. A bitter resin, accompanying
the preceding body, si. sol. water and alcohol, v.

BOl. CHCI3.

NETTKIDINE C;iH„Nj. A product of the
putrefaction of flesh, appearing on the second
day and disappearing about the fourth day
(Brieger, B. 16, 1187, 1405 ; Bocklisoh, B. 18,

86 ; Gautier, Bl. [2] 48, 12). It also occurs in

fresh human brain (Brieger, J. Th. 1884, 92).

Gelatinous mass with disgusting smell, v. e. sol.

water, insol. alcohol and ether. Very poisonous

(G.). Its solution is ppd. by HgClj arid by lead

acetate. Yields di- and tri- methylamine on
boiling with NaOHAq.

—

WS^Cii'. needles, v.

80I. water, Jnsol. alcohol and ether,—^B"H2PtCl^.

HEUEIWE CbHi^NQs i.«.

CBL,(OH).CH2.NMe30H. Choline. Dimethyl-
oxy-eflvyl-amMU methylo-hydroxide. Tri-methyl-
oxethyl-armnoni/wm hydroxide. SincnUn^.

Occurrence.—In oottoji seeds (Bohm, J.pr.

[2] 80, 31) ; in putrefying flesh (Gautier, Bl. [2]

48, 13) ; in germinating pumpkin sprouts (E.
Schulze, H. 11, 365) ; in the seeds of Trigonella
Fanum-grtscwm, (Jahns, B. 18, 3518); in the
seeds of yetch, Vicia sativa (Schulze, B. 22,
1827) ; in hops and beer (Griess a. Harrow, G. J.
47, 2J8 ; B. 18, 717) ; in areoa nuts (Jahns, B.
?a, 2972) ; in the fly agaric (Hamack, J. 1876,
§93) ; 11^ herring biine (Bpoklisoh, B. 18, 1923)

;

in ergot of rye (Brieger, H. 11, 184) ; and in
beet-root juice (Lippmann, B. 20, 3201),

Formation.—1. By boiling the bile of pigs
or oxen with baryta (Strecker, C. B. 52, 1270

;

A. 123, 853; Dybkowsky, J. pr. 100, 163;
Hufner, J. pr. [2] 19, 302).—2. By boiling ox-
brain with baryta (Liebreich, ^.134,29 ; Baeyer,
A. 140, 306),—3, By extracting yolk of egg with
ether and alcohol, evaporating the extract, and
boiling the residue with baryta (Diaoonoff, J.

1867,776; 1868,730). In this preparation two
similar bases occur, containing 34 and 32p.o.Pt
in their platinoohlorides (Hundeshagen, j. pr.

[2] 28, 247).—4, Together with glycero-phoa-
phorio acid, oleic, and palmitic acids by the
action of alkalis on lecithin (Liebreich ; Gobley,
O, B, 70, 1297; Bokay, B. 1, 157 ; 12, 148).—
6. Together with sinapio acid and barium sulphp-
cyanide, by heating sinapine sulphooyanide with
baryta-water (Claus a. Kees6, Z. [2] 4, 46),

Syntheses.—1. By heating trimethylamine
(5 g.) with glycolie chlorhydrin (10 g.) at 100°

;

the resulting chloride H0.0Hj.CH,.NMe3Cl being
decomposed by moist Ag^O (Wurtz, G. B. 65,

1015; 68, 1434; A. Suppl. 6, 116).—2. By the
union of ethylene oxide with trimethylamine
(Wurtz, A. Suppl. 6, 201).

Properfes.—Strongly alkaline syrup, decom-
posed on boiling in concentrated aqueous solu-

tion into glycol and trimethylamine. Cone.
HIAq and P at 140° forms CjHJ.NMeal. Weaker
HIAq yields OzHjI-NMejCl. Yields muscarine
and betsune on oxidation. Not poisonous.

Salts.— CjHj(0H)NMe3Cl. Dimorphous

:

usually as long needles, sometimes in thin tri-

metrio plates,—(C3H4(OH)NMe301)3PtClj, Tri-

morphous : orange prisms (from warm saturated

solution), reddish-brown trimetric tablets from
a cold saturated solution, or regular octahedra
from a solution containing 15 p.c. of alcohol.

The first and third forms left in contact with

their mother liquid change into the second

form (Hundeshagen, J. pr. [2] 28, 245).—
(C.,H^(OH)NMesCl)AuCl, : yellow needles, sl.sol.

cold water.—CjHj(0H)NMe3l. Formed from
C2H,(0H)NMej and Mel (Knorr, B. 22, 1116).

Acetyl derivative of the chloride
02H^(OAo).NMe3Cl.- OjH.sNOjClAuClj : nodules.

WEUEO-KEEATIII v. Pboteids, Appendix C.

NICKEL. At. w. 58-6. Mol. w. unknown,
as element has not been gasified, [c, 1400°-

1420°] (Schertel, N. 22, 543) ; [c. 1450°] (Piotet,

C.B. 88, 1317). S,G. 8-97 to 9-26 (Eammels-
berg, J. 2, 282 ; for other values v. Clarke's

Table of Specific Gravities [new ed.], 12). S.H.
14° to 97° -10916 (Eegnault, A. G%. [3] 63, 1).

V( = V„ (1 + 3 X 00001279<) « = 40° (Fizeau,O.B.

68, 1125). E.G. at 0° (Hg at 0° = 1) 7-374

(Matthiessen a. Vogt, P. M. [4] 26, 242). S.V.S.

q. 6-5. H.G. [NiS 0»,3H^0] = 120,880 {Th. 3, 307).

For speotrupi of Ni (ultra-violet) v. Liveing a,

Dewar, Pr. 43, 430.

Occurrence.—In soine meteorites, from 3 to

8 p.c. associated with -2 to 1 p.c. of Co. In the

sun's atmosphere (Gornu, 0. B. 86, §83). Ni

has been found, to the extent of "75 p.c, in a Pt

ore from the Ural (Terrell, C. B. 82, 1116).

Chiefly as copper-nicJcel NijASj, tohite-niokel

NiAs^, and Mg-Ni silicate, gamierite. Ni anti-

monide, arsenate, oxide, sulphide, carbonate, &e.,

^Isp ofjcnr, chiefly in oojijbin^tion with c<)X9-
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pouttdg ol Co, Fe, Sb, and Bi. Ki oompounds
are always present in Co ores, and Oo is almost
invariably a constituent of Ni ores. Ni com-
pounds have been known to the Chinese for cen-
turies ; Ni forms a constituent of Chinese armour.
Copper-nickel was known to the German miners
in the Middle Ages ; having in vain attempted
to extract Cu from this mineral, they gave it

the name of ktipfer-nickel, or false copper. In
1751 Cronstedt showed the mineral to contain a
special metal, to which he gave the name of
nickel. The metal was obtained in impure con-
dition by Cronstedt, and examined by Bergmann,
Bichter, and others. Heitmann prepared larger
quantities of Ni, and applied it to coat iron and
steel. Bottger, o. 1840, introduced the practice
of electro-nickel-plating; this application of Ni
has become an important trade since o. 1869.

Formation.—Copper nickel, or spms {a by-
product in the production of smalt), is powdered
and roasted (to remove As and oxidise Ni), again
roasted with charcoal, dissolved in HNGjAq,
saturated with HjS, and the filtrate is ppd. by
Na^COs; the Ni is separated from the Fe and Co
in the pp. by different processes (v. Preparation);

the Ni is ppd. by alkali as NiO.xH^O, the pp.
is dehydrated by heat, and reduced by C or in

H. An ammoniacal solution of Ni-NH, sul-

phate is sometimes decomposed by electrolysis.

Preparati(m.-—A salt of Ni, tolerably free

^rom Co, is obtained by such a method as the
following from arsenical Ni sulphide, or speiss ;

speiss is a deposit formed in the pots in which
roasted Co arsenide, mixed with copper-nickel,

is fused with KfiO, and quartz, in the prepara-
tion of smalt. The roasted ore, or speiss, is

fused with chalk and fluorspar ; the slag being
poured off, the metal is powdered and roasted

for a long time in a reverberatory furnace till

fumes of AsjO, cease to come off ; the product
is dissolved in HClAq, the solution is diluted,

bleaching powder is added to oxidise the Fe
salts, and milk of lime to ppt. Fe^O, with As
oxide ; the filtrate is acidified and ppd. by H^S,
the filtrate from this pp. is heated with bleach-

ing powder to ppt. Co oxide, and the Ni remain-
ing in solution is ppd. as oxide by milk of lime
(Louyet, J._Ph. [3] 15, 204; for other methods
V. Wagaei,' Berg und SUttenm. Zeit. 1870. 134;
Gilchrist, B. 16, 264 ; Donath, D. P. J. 236, 827

;

Wohler, P. 6, 227 i Cloess, /. 1857. 619 ; v. also

DiciioNABY OF Applied Chemistby).
Impure Ni may be purified by dissolving in

HClAq with addition of HNO„ evaporating to

dryness, dissolving in water, acidulating with
HClAq, boiling witii excess of NaHSO, (to reduce

AsjOj to As^jOj), saturating the warm liquid with
H^S (after SOj is all removed), filtering after 12
hours or so, evaporating the filtrate to dryness,

dissolving the residue in water, filtering, treating

the filtrate with CI and then ppg. Fe and Co by
BaCb,, removing excess of Ba by dilute H^SO^Aq,
filtering, and ppg. Ni as carbonate by Na^CO,
(Cloez, J. 1857. 619). After ppg. As, Cu, Sb, Pb,
and Bi by E^S, the filtrate may be much concen-

trated and Ni ppd. as oxalate, by addition of

oxalio acid (Deville, A. Ch. [3] 46, 82). Winkler

(Fr. 6,.18) boils a solution of commercial NiCO,
with NaClO till all Co is ppd., this occurs only

when a large quantity of Ni is also thrown down;

^Q ^(ers, pjpts. by H^S, boil» tiio tiltrate, ttai

pptB. NiCO, by addition of NaaCOj. Co is the

most difflcult impurity to separate from Ni salts

;

the most effectual method, is to dissolve in

HNO,Aq, concentrate, neutralise by KOHAq,
mix with ENO^Aq, strongly acidify with acetic

acid, and allow to stand for a few days, when
the Co is completely ppd. as Co-E nitrite, and.

the filtrate contains the Ni {cf. Zimmermann, A,
232, 324).

Ni is obtained from NiCO, (or NiO.H^O ppd.
from solutionsbyKOHAq) bywashing thoroughly,
spreading out to dry, heating till CO^ is aU re-

moved, and then reducing by H, at c. 270 (Miil-

ler,,P. 186, 61), or by heating with C ; the latter

method is conducted by making the NiO into a
paste with oil, placing this in a crucible lined

with charcoal, and heating in a powerful air- or

blast-furnace.

NiCO, may be dissolved in HClAq, the solu-

tion evaporated to dryness, the residue of NiCl,
thoroughly dehydrated, then sublimed in a porce-
lain tube in a stream of CI, and finally reduced
by heating in H (Winkler, Fr. 6, 18).

NiCjO, yields Ni when heated out of contact

with air ; this may be done by heating under a
layer of pounded glass which does not contain
any heavy metal.

Ni is also obtained by electrolysing solutions

of its salts, using a weak current ; the best solu-

tion to use seems to be an ammoniacal one of

Ni-NH, sulphate (v. Becquerel, 0. B. 65, 18
;'

cf. Zimmermann, A. 232, 324).

Properties.—A very lustrous metal; white,

with a slight greyish-yellow tinge. Hard ; easily

polished ; ductile, malleable, and very tenacious.

By heating in a porcelain oven, crystals of Ni,

apparently regular, have been obtained. Slightly

magnetic, but less so than Fe or Co. Ni obtained
by reduction of NiO by charcoal usually contains
a little G ; such C-containing Ni is softer and
less malleable than the purer metal (Boussin-
gault, Chem. Ind. 1878. 180). As obtained by
reducing NiO by H, or by heating NiCjO,, Ni
forms a greyish-black, somewhat porous, pyro->

phoric powder. As obtained by reducing NiCl,
in H, the metal forms a compact sponge, and
also lustrous leaflets (Winkler, Fr. 6, 18 ; Gard,
J. 1877. 266). By electrolysis of Ni solutions

by a very weak current, Ni is obtained as co-

herent, lustrous, white plates (Becquerel, C. B.
55, 18). After fusion of large quantities of Ni,
the metal becomes porous and crystalline, and
loses its ductility ; tlus is probably due to absorp-
tion of gases, and may be prevented by adding;

^ p.c. of Mg (Fleitmann, B. 12, 454).

Ni shows passivity, i.e. under certain condi-
tions it is unacted on by HNOjAq. According
to Saint-Edme (0. B. 106, 1079), commercial
sheet Ni is passive in ordinary HNO,Aq, and
passive Ni remains passive when heated to bright
redness in H, whereas Fe loses its passivity (cf.

Passivity of iron, under Ipou, this vol. p. 52).

Ni is a metallic- element. The oxides are
basic, or react as peroxides ; NiO forms a series

of corresponding salts; NijO, probably forms
salts by reacting with acids, but these saltnara
reduced very easily to salts of NiO. Ni ii cIoBely
related in its chemical properties to Co ; it ia
classed with Co and Fe, and also shows analo-
gies with Mn ; v. Iron oboup of blbmbnts, this
voL p. 65. Ko Ni salts axe known correspond*
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ing with tlie oobalto- and oobalti-oyanides,

M^CoCya and MjCoCyg ; nor are niokel-ammonio-

bases known analogous with the cobaltamines,

although some Ni compounds, e^. the haloid

compounds, combine with NH,, The ultra-

violet spectra of Ni and Co do not exhibit much
Analogy (v. Liveing a. Dewar, Pr. 43, 430).

The at. w. of Ni has been determined (1) by
reducing NiO in H (Erdmann a. Marchand, A.
82, 76 ; Eussell, C. J. [2] 1, 51) r (2) by analysing
Ni oxalate (Schneider, P. 101,387; 107,605;
130, 303) ; by determining CI in NiCl, (Dumas,
A. Ch. [3] 55, 149) ; (3) by ppg. NiSO^Aq by
BaCliAq (Sommaruga, W. A. B. 54 [2] 57) ; (4)

by the reaction of AuCI,Aq on Ni, and deter-

mining the Au ppd. (Winkler, Fr. 6, 22; cf.

Kriiss a. Schmidt, B. 22, 11 ; but v. also Winkler,
B. 22, 890) ; (5) by decomposing by heat strych-

nine-Ni cyanide and brucine-Ni cyanide (Lee,

O. N. 24, 237) ; (6) by dissolving Ni in HClAq,
and measuring H evolved (Bussell, 0. J. [2] 7,

294); (7) by determining S.H. of Ni, the result

obtained shows that 58-6, and not a multiple of

this number, is the at. w. ; this result has been
confirmed recently ; (8) by determining V.D. of

gaseous Ni(C0)4 (Mond, Langer, a. Quincke, C. J.

57, 749).

Alleged dec&mpositUm of nickel.—Kriiss a.

Schmidt (B. 22, 11) found that by repeatedly

treatiiigNiSiprepared from the ordinary sulj)hate,

with NHj Sulphide, until the latter was no longer

coloured brown, a bright-yellow residue was ob-

tained ; from this residue they prepared various

salts, which they i:egarded as compounds of a
new metal, and finally they obtained the sup-

posed new metal by electrolysing an aqueous
solution of the chloride, and also by reducing

the dichloride in H. Eriiss a. Schmidt {B. 22,

2026) prepared what they considered to be pure

Ni, and by fractionally ppg. this as basic

Ni-NHj arsenite they obtained two different

substances, one having an at. w. 56-58, and the

other an at. w. 61-100 ; hence they concluded

that their former results were confirmed, that is,

that Ni is really a compound or a mixture of two
elements. Considerable doubt was thrown on
these results by the work of Winkler on the re-

action between pure AuCl, and Ni {B. 22, 890)

;

and Fleitmann's experiments on large quan-

tities of Ni also tend to show that Ni has not

been separated into unlike parts (Ohem. Zeitung,

13, 757).

Reactions and Combinations.—1. Pieces of

Ni do not oxidise in ordinary air; heated in air

Ni is superficially oxidised to NiO ; Ni obtained

by reduction of NiO at low temperatures is pyro-

phoric.—2. Ni burns to NiO when heated in

oxygem.—3.. By heating in chlorine, bromine, or

iodine, Nibl^, NiBr2, or Nil^ ia produced.— 4.

Heated with sulphur, NiS ia formed.—6. Ni
combines with phosphorus when the elements
are heated together.— 6. Combines with arsenic

in several proportions (v. Nickel, a/rsenides of,

p. 501).—7. Absorbs, and probably also combines
with, carbon (v. Nickel, carbides of, p. 501).

—

8. Combines with carbon monoxide {v. Nickel
carbon-oxide, p. 501).—9. By reducing NiO in
presence of SiO„ Ni is obtained, containing
silicon [v. Nickel, siUcides of, p. 503).—10.
Steam is slowly decomposed by Ni at red heat,
IfjO ^eing formed (Be^ault, 4. Oh.

[3J
68, 362).

11. Nitric acid forms Ni(N03)si1)tit Ni is passive
in cone. HN03Aq.-^2. Sw^h/imc aAd hydro-
chloric acids react Vei^ slo*ly #ith Ni (v. Tissier,

C. B. 50, 106).—18. Aquebiis Sulphurous acid
is decomposed by Ni at o. 200°, with production
Of NiaSj (Geitner, A. 139, 354).—14. Carbon
dioxide ia reduced to CO by heating with Ni to

rfedness (Bell, C. N. 23, 358).-^lB. Heated in
carbon monoxide to 350°-450°, 6 is deposited
and GOj produced (^. siipi'a. No. 8 ; al^o Nickel
carbon-oxide, p. 501).—16. Foifas alloys with
several metala (v. Nickel, alloys of, infra).—
17. Occludes about 165 times its Volume of hy-
drogen (Baoult, 0. B. 69, S26).

Detection and Estimation.—Ni Compounds
give a bead with borax which is violet when hot
and reddish-brown when cold in the oxidising

flame, and in the reducing flame becomes opaque
and grey from reduced Ni. Brown-black NiS ia

ppd. by alkali sulphides, insol. dilute cold

HOlAq, somewhat sol. yellow NH, sulphide;

HjS produces no pp. in acid solutions ; moist
NiS ppd. from Cold solntions, oxidises rather

easily in the air. Very small traces of Ni majr

be detected, in the absence of most other metals,

by the rose-red colour produced by addibg
KjCSsAq (Braun, J. 1868. 376). To dtetect ariiall

quantities of Ni in presence of Co, Papaaogli
places a piece of Zn in a solution of the double
cyanides of the tWo metals : if Ni is t^rbsent a
red colour is produced {J. 1879. 1055) ; Donatha.
Mayrhofer (Fr. 20, 379) add excess of NaOHAq,
then I, boil, treat the ^p. with NH,Aq atid

NHjClAq, and test the solutioii by NH,HS («.

also JorisSon, Wr. 21, 20^).

Ni may be estimated as l^iO after ppn. as

Ni0.a;H20 by addition Of EOHAq to a hot Solu-

tion. For separation of Ni from Co V. Cobalt,

vol. ii. p. 218. Classen recotnmends the ppn.

of Ni as oxalate, which on heating out of con-

tact with air gives NiO {Fr. 16, 47i ; 18, 189,

386). Ni may also be estimated b]r electrolysing

a solution of Ni-NH^ oxalate in presence of

excess Of NH,oxalate (v. Classen; for description

of apparatus v. Dittmar's Exe'rtises ih Qttamti-

tative Chemical Analysis [Glasgoi^, 1887] ; d/.

Merrick, O.JV. 24, 100).-
Technical AppUcaUons.—^Alloys of Ni with

Cn, and Mth Cu and Zt, are used for coinage

in some eouhtries, aiid for other purposes.

These alloys are nearly White and hard. Many
articles of iroh and steel are now covered with a

deposit of Ni. This covering ia only very slightly

acted on hy ordinary air. Nickel-plating ia

usually aobomplished by electrOlysihg an am-
moniacal solution of Ni-NH^ Sulphate, using Ni

as one of the electrodes, and the substance to be

plated as the other [v. D. A J. 201, 143 ; 206,

288; 211, 74; 212, 160 J 219, 469; v. also

Adams, C. B. 70, 123, 137 ; Becquei-el, ibid. 70,

124, 137, 181 ; v. also VioVtonuiBY oi Appued
Cbeuisiby).

Nickel, alloys of. Aik alloy of Ni with

aluminium, approiimately AljNi, is obtained by

melting together 8 parta Al with 3 parts dr^

NiClj and 20 parts mixed KCl arid NaGl, knd

treating with dilute HClAq (Michel, 4.115,102).

Alloys of Ni with copper, and with copper and
Bvnc, are used for coinage and other purposes

under the names of German silver,pttekfong, &e.

Bamsa^ (Q. f. 65, 632) found that ifa amalgatn
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ol Hi with mercuty could be obtt^ined in small
quantities by electrolysing dilute solutions of

Ni salts in CQptaot with Hg.
ICickel. a^inonlQ'Componnds of. Some Ni

oompounds, eg, NiCl, and NiBr,, combine with
NH, ; V. Nickel bromide. Nickel chloride, &o.

Wickel, antimonatea of, Ni(SbOa)j.6SjO
and Ni(Sb03)s.l2H,0 ; v. Heffter, P. 86,446.

Nickel, antimonide of. NiSb occurs native

as breithatiptite.
- Niakel) arsenates of, v. vol. i. p. 309.

NislAsO^L-SHjO opcurs native as niekel-blootn.

Nickel, arsenide; of. A brittle compound,
NijAs, is (onued \>J heating Ni with excess of

As ; also by very atrwgly heating Ki arsenates

in a oharooal-lined crucible. TFor other arsenides
V. Oespampa, G. fi. 86, 1065.) Various Ki ores

are ossentijiUy compounds of Ni and As ; Ni^s,
= sfieiii,i J)iQia,=.c^pBy-fm:kel ; NiASi-w'iii^
nickel.

Kiokel, arsenite of, v, vol. i. p. 306.

Nickel, borate of, v. vol. i. p. gSO.

Nickel, brpmide of, NiBr^. This, the only
compound of Ni with Br, is obtained by passing
Br vapour over finely-divided Ni heated to low
redness. NiBr^ forms a brownish-yellow solid

;

it Buhlimes in yellow, glittering scales (Berthe-

mot, A. Ch. [^] 44;, 3.89 ; Bammelsberg, P. 55,

243)> Heated in air, or in steam, NiBr.^ forms
NiO ; it is Qpmpletely decomposed by HNO,Aq.
Soluble alcohol and ether; ddiqnescent; soluble

water to a green liquid-

The hydrate NiBrj-SHjO is obtained, in green

needles, by digesting Ni with BrAq ; also by
dissolving NiO or NiCOj in HBrAq, and evapora-

ting (Bammelsberg, P. 5.5, 243). This hydrate
is dehydrated at o. 200°- S.F. [Ni, Br% Aq]
= 71,820 (Tiii. 3,307).

A compound of nickel-bromide with am-
motiia, NiBr2.6NH„ is obtained as a violet

powder, bypassing NH, over powdered NiBr,;
also, as a blue powder, by warming cone. NiBr.jAq

with excess of NH^Aq, and cooling. NH, is given

oS when the compound is heated : NiBr^.ONH, is

soluble in a little water without decomposition

;

much water causes ppn. of NiO-H^Q (Bammels-
berg, Z.C.).

Nickel, carbides of. Commercial Ni always

contains a little 0. For experiments on car-

bonisation of Ni V. Gard, Am- S. [3] 14, 274

;

Boussinganlt, C. B. 86, 509 ; Febal, A. 233, 160

;

Gautier a. Hallopeau, C. B. 108, 1111 ; Mond,
Iianger, a. Quincke, C. J. 67, 749.

Nickel carbon-oxide Ni(CO)j. Mond, Langer,

ft. Quincke {O. J. 57, 749) found that Ni decom-
poses CO a,t 356°-450°, with separation of C and
formation of CO^. When tiie product was
allowed to cool in CO they noticed that the

escaping gas caused a Bunsen flame to become
very luminous, and when heated deposited Ni.

following up this observation they found that

when finely-divided Ni, pradueed by reducing the

oxide in ^, is allowed to eool in a slow current

of CO the gas is readily absorbed by the Ni when
the temperature has fallen to c. lOQ^, and that

by replacing the CO by CO^, N, H, or air, a
mixture of gases is obtained which deposits Ni
when heated above 150°. By analysing the mix-

ture of gases thus obtained, and determining the

Ki bypassing the gases through a capillary tube

at ISO", M., L., a. Q. found that one .volume of

the Ki compound present in the gases gave four

volumes of CO. The analyses led to the formula

NiCjOj. By passing the fliixed gases through a

tube surrounded with salt and ice a colourless

mobile liquid was obtained, which was proved, by
estimations of Ni and C, to be NiC^Oi. The V.D'.

determined at 50° was found to be 86-9 ; NiC^Oi
requires 80'4. The new compound is called

nickel-carbon-oxide by its discoverers ; it boils

at 43° at 751 mm., solidifies at — 25° to needle-

shaped crystals, and has S.G. 1-3185 at 17°. The
vapour is very poisonous. The compound is sol.

alcohol, benzene, and chloroform ; it is not acted

on by dilute acids or alkalis, nor by cone. HClAq

;

cone. HNOjAq and aqua regia dissolve it readily.

The vapour ppts. Ag from AgCl in NHjAq; it is

decomposed by CI, givingNiOlj andCOCl, ; Br acts

similarly; electric sparks produce Ni and CO.
Nickel, chloride of, NiCl,. H.F.

[Ni,Cl«] = 74,530 (Th. 3, 307) ; [NiCl^Aq] = 19,170.

S.G. 2-56 (Schiff, A. 108, 21). Prepared by gently

heating powdered Ni in a stream of dry CI, and
subliming in the CI (H. Bose, P. 20, 156). Also
by dissolving NiO or NiCO, in HClAq, or Ni in

aqua regia, and evaporating to dryness. Golden
yellow scales. Sublimes readily without melt-
ing. Prepared in the wet way, NiCl, is deli-

quescent and easily soluble in water ; sublimed
NiClj dissolves slowly in boUing water. Heated
in air CI is evolved and NiO formed. Heated in

a stream of O, is entirely changed to NijO,
(Sohnlze, J. pr. [2] 21, 407). KOHAq decom-
poses sublimed NiCl, only after prolonged boil-

ing. PHa forms NisPu, and HCl; molten P
forms NisPj and PCI, (H. Bose, P. 27, 117). For
S.G. of cone. NiCljAq v. Franz, J.pr. [2] 5, 274.

The hexa-hydrate NiCl^.OHjO (Laurent,

A. Ch. [3] 60, 354) is obtained by cooling cone.
NiCljAq. Soluble in 1^-2 parts water ; sol. in
alcohol. Sabatier (Bl. [3] 1, 88) describes a
dihydrate NiCl2.2H20, obtained by placing the
hexahydrate over H^SOjin vacuo at 20° for three
months. Thomson gives [Ni, CP, 6^0] = 94,860
(2'fe.3,307).

The oxychloride NiCl2.8Ni0.13H20 is obtained
by adding a little NH^Aq to NiCLAq (Baoult,

O.iJ. 69, 826).

Compounds with ammonia. (1) NiCIj.6NH,
is obtained by passing NHj over dry NiClj (H.
Bose, P. 20, 155); also by adding alcohol to
NiClj in NHjAq (Erdmann, Gm.-K. (6th edit.)

3, 553; F. Bose, Om.-E. (6th edit.) 3, 561).
Soluble without change in cold water ; decom-
posed slowly by much cold water, quickly by hot
water. Slightly sol. cone. NHjAq ; insol. alcohol.

(2) NiClj.2NHa; obtained by heating NiCii.6NH,
to 120°. Gives NiCl, when heated in vacuo, and
a little Ni when very strongly heated.

Compounds with ammonium chloride. (1)
NiCI2.NH4Cl.6HjO; green deliquescent crystals,

obtained by evaporating a solution of the con-
stituents in the ratio NiClgiNH^Cl (Hantz, A^
66, 283). Jorgensen (Gm-K. (6th edit.) 3, 561)
obtained crystals containing c. -5 p.o. NiCl, by
evaporating NiCljAqwith a large excess ol NH^Cl.
(2) NiOlj.4NH4Cl.7H2O; yellow, star-shaped,
crystals, obtained by decomposing Ni-NH^ sul-
phate solution by an equivalent of BaClj, filtering

and evaporating over H^SO, (Adams a. Meyriok,
J. 1871. 308 ; cf. Tupputi, 4. Ch. [3] 78, 169).

NiClj form double salts with CsCl, CdCL,, and
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And, {». Goddefroy, £. 8, 9 ; von Haner, W. A.B.
20, 40 ; iUd. W. A. B. 17, 348).

Nickel,^ chromates of, v. vol. ii. p. 156.

Nickel, cyanide and double cyanides of, «.

vol. ii. p. 343.

Nickel, feiricyanide of, «. vol. ii. p. 339.
Nickel, ferrocyanides of, v. vol. ii. p. 836.
Nickel, fluoride of, NiP^. S.G. 2-855 at 14°

(Clarke, Am. 8. [3] 13, 291). The hydrate
NiFj-SHjO is obtained by dissolving NiO.HjO or

NiCOj in HFAq, and evaporating (Berzelius;

Clarke, Am. S.[3] 13, 291). Decomposed by much
hot water to oxyjVuoride NLjOFj-HjO (Berzelius).

Combines with AIF,, fluorides of the alkali

metals (Wagner, B. 19, 896), and with SiF, {v.

Nickel, siUcofluoride of, p. 503), TiF, (v. Ti-

TANinM fluobide), and ZrF, {v. Zikooniusi

fluokide). With Mo^OjFj forms the compound
NiFj.MoOjFj.6H2O (Delafontaine, J. 1867. 236).

Nickel, hydroxides or bydrated oxides of, v.

Nickel, oxides and hydrated oxides of, infra.

Nickel, iodide of, Nilj. [Ni, F, A(i] = 41,400
(Th. 3, 307). Prepared by heating Ni, reduced
from NiO by H, with I, and subliming the Nil,

from the residue of Ni and NiO (Erdmann, J. pr,

7, 249) . Also by heating Nil2.6H20, which is ob-

tained by dissolving NiO-HjO in HIAq, or by
treating finely divided Ni with excess of I and
water. Iron-black, lustrous, metal-like, scales.

Deliquescent ; soluble in water, forming a brown
liquid, which becomes green on dilution. Partly

decomposed when strongly heated in air. By
digesting Nil^Aq with NiO-HjO, or by evaporating

NiI,Aq, Erdmann {l.e.) obtained the oxyiodide

NiIj.9Ni0.15HjO.
Compounds with ammonia. (1) NiIj.4NH3

;

a yellow-white mass; by passing NH, over

NUj (Eammelsberg, P. 48, 119). (2) Nilj.'eNHj

;

by adding excess of NH^Aq to cone. Nil^Aq,

warming, and. cooling or adding alcohol (Hrd-

mann, I.e.; Bammelsberg, l.e.).

Nickel, nitride of. A compound of Ni with

N is said to be formed by heating NiO to 0. 200°

in NH3 ; it is decomposed at a higher tempera-

ture (Warren, C. N. 55, 155).

Nickel, oxides . and hydrated oxides of.

Nickel forms three oxides ; NiO, NijO^, and
NijO,; a fourth oxide, NijO, probably exists;

there are indications of the existence of oxides

intermediate between Ni^O^ and NijO,, and als.o

of an oxide containing more than NijO,.

Hydrates of NiO and Ni^O,, and perhaps of

Ni304, have been isolated. The oxides of Ni are

basic, but the only Ni salts which have been
prepared with certainty correspond vrith NiO.
NiO is oxidised by heating to 0. 400°, but the

product is reduced to NiO at 0. 600°.

NicKEii uoNoxicB NiO (Nickelous oxide.

Protoxideof nickel). Occurs native as bunsenite.

Obtained by heating Ni or NiCIj in steam (Beg-

nault, A. Ch. [3] 62, 852); by heating the hy-
drate or NiCO, in absence of air ; by strongly
heating Ni(NOs), (Bussell, O. /. [2] 1, 58),
NiSO, (Baubigny, 0. B. 97, 951), or a mixture of

NiSO, and KjSO, (Debray, 0. B. 52, 985) ; by
reducing NijO, by H at 190°-280° (Moissan, A.
Ch. [5] 21, 238 ; cf. Wright a. Luff, 0. J. 33, 1 j

also Miiller, P. 136, 59), or by NH, at c. 180°
(Vorster, DissertaUm, Gottingen, 1861), at a
moderate temperature. NiO is obtained in green
tegular octahedra by heating Ni borate with CsO

in a porcelain oven, and treating the pfodaot
with HCLA.q (Ebelmen, O. B. 33, 526).

NiO is a green powder, becoming deep-yellow
when heated (Moissan, A. Ch. [6] 21, 238;
Zimmermann, A. 232, 324). S.G. 6-6 (Playfair

a. Joule, C. 8. Mem. 3, 81) ; 6-66 (Eammelsberg,
J. 2, 282) ; 6-8 crystallised (Ebehnen, C. B. 33,

526). Heated to 350°-440°, NiO is oxidised to
Ni.^O„ which is again deoxidised to NiO at c.

600° (Moissan, A. Ch. [5] 21, 199). NiO ia

readily reduced to Ni ; reduction by CO begins at

0. 120°, by H at 0. 220°, by at c. 450° (Wright
a. LnS, G. J. 38, 1) ; reduction by NH3 begins at

0. 200° (Vorster, Dissertation, Gdttingen, 1861).

NiO is oxidised to NijO, by ozonised (Schon-
bein, J.pr. 93, 35). NiO, if not strongly heated,

dissolves in NHjAq ; it decomposes NH4 salts

with evolution of NH,. NiO dissolves in acids

forming salts NiXj, X=NO„ C10„ iSO^, iPO„
&a.

H-IDBATI! OF NICEEIi UONOXIDE 4Ni0.5H20 =
4Ni(0H)2.H20 {Nickelous hydrate; nickelous

hydroxide). This hydrate is obtained as a pale

greenish pp., by adding alkali solution to solution

of a Ni salt. According to Teichmann {A. 156,

17) the hydrate can be obtained free from acid

only from Ni(N0,)2Aq; T. recommends to add
NaOHAq, freefrom carbonate, to cold Ni(N0,)2Aqi
to wash the excess of pp. with cold water till the
alkaline reaction disappears, then to wash with
water containing a little ItH,, and finally with
boiling water, and to dry at 100°. 4NiO.5H20 is

also obtained, as a green crystalline powder, by
heating NiO or NiOO, in NHjAq {Qm.-K. (6th

edit.) 3, 536).

Nickelous hydrate is a pale-green powder;
slightly soluble in water (Fresenius). If not

washed free from alkali it oxidises in presence of

air and SOjAq, but the product is reduced to

NiO by excess of SOjAq (Wicke, 2. 1865. 86):

When strongly heated, H2O is evolved and NiO
remains. H202Aq forms a hydrate of Ni,0,

(Schonbein, J. pr. 93, 35) ; but, according to

Bayley, HjOjAq is without action (P. ilf. [6] 7j

126). Oxidised by CI and hypochlorites to

NijOa-aHjO. Soluble in NHjAq and solutions of

NH4 salts. 4Ni0.5H20 reacts with acids as a

strong base, forming salts NiXj, X = NOj, iSO„
iPO,, &c. Thomsen gives p^iO-^HSH'SO'Aql
= 26,110; and [Ni02ff,2HCL^q] = 22,580 (TA.

8, 307).

Nickel sesqOioxide NijO^ {NickeUc oxide.

Sometimes called nickel peroxide). A black

powder ; S.G. 4-84 at 16° (Herapath, P. M. 64,

321). Obtained by decomposing by heat at the

lowest possible temperature Ni(N0j)2 (Berze-

lius ; Vorster, Dissertation, G6ttingenjl861), or

Ni(C10,)2 (Wachter, /. pr. 80, 327) ; also by

melting NiClj with KCIO3 (Schulze, J;pr. [2] 21;

407) ; also by treating Ni salts in solution with

KClOAq or KBrOAq (SohrSder, O. 0. 1890.

931). Heated in air to c. 600° NijO, is reduced

to NiO (Moissan, A. Ch. [6] 21, 199) ; reduction

in a begins at 0. 190° (M., l.e.). Dissolves in

HjSO^Aq or HNO^Aq with evolution of 0, in

HClAq with evolution of 01 ; in each case salts

of NiO are produced. Soluble in NH,Aq with

evolution of N (Miiller, P. 130, 59).

Hydbates of nickel BESgUIOXIDX.

(1) Nij03.2H20; brownish orust, S.G.' 2*744, oV
tained by. electrolysing an alkaline solution ot
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Ni-K tartrate (WSohtet, J. pr, SO, 327).

(2) NiA-3HjO ; by oxidising NiO or 4Ni0.5HjO,
suspended in water, by CI or BrAq ; also by add-
ing alkali and NaClO to solution of a Ni salt

(Waohter, Ix.). A black solid, which reacts with
acids and NHjAq as NijO., does; reduced to
4Ni0.5H,0 by SO^Aq (Wicke, Z. 1865. 86), also
by Na^SOjAq (Sohnlze, J. 1864. 270). H.P.
[Ni»,0',3H=0] = 120,380 (Th. 3, 307). Oamelley
a. Walker (O. J. 63, 91) think that no definite
stable hydrate of NLp, exists.

NiOKELO-NiozELio OXIDE NijOf. A grey,
metal-like, non-magnetic solid, obtained by pass-
ing O over NiClj at 3500-440° (Baubigny, 0. B,
87, 1082).

NiCEELO-moEELic HYDBATH. A black powder,
having the composition TSifia-B.fi

( = Nij.Oj.6NiO.HjO), is said to be formed by
heating NiCO, to 300° (H. Kose, P. 84, 571).

NiOKEi< SUBOXIDE. An oxide, Ni^O, is said to
be produced by reducing NiO in H at 210°-214°
(Miiller, P. 136, 59) ; also by reducing NiO in CO
at a low temperature (Bell, 0. N. 23, 258, 267).

NicEEL FEBoxiDE. By the reaction of hypo-
chlorites on NijOj.SHjO one or more oxides are
produced containing more O than NljO,. Wicke
gives the composition Ni^O, {Z. 1865. 303)

;

Bayley (C. N. 39, 81) gives the formula NiaO^.
Camot (O. B. 108, 610) says that Ni salt solu-

tions give NijOj when treated with hypochlorites
or with Br and KOHAq.

ITickel, ozychloride of, «. Nickel chloride,

p. 501.

Nickel, ozyflnoride of, v. Nickel fliwride,

p. 502.

Nickel, oxyiodide of, v. Nickel iodide, p. 502.

Nickel, phosphides of. Ki and F combine
when heated to'gether. Various compounds have
been described : (1) Ni^j; by heating Ni, bone
ash, quartz-sand, and C {Om.-K. (6th ed.) 3,

542). (2) NijP ; by reducing SNiO.PjOa in H
(Struve, /. 1860. 76). (3) NijPj; by reducing
3NiO.P205 in H (H. Eose, P. 24, 332), also by
heating NiClj or NiS in PH,, or by passing PH3
over heated Ni (Davy ; Schrotter, W. A. B. 2,

304).

Nickel, salts of. Compounds obtained by
replacing S of adds by Ni. The Ni salts which
have been studied all correspond with the oxide

NiO, and belong to the form NiXj where X = CIO3,

NO3, \BOt, ^COa, \70„ &o. The oxide Ni,0,
probably forms salts, but they are very easily re-

duced to salts of NiO. The Ni salts are obtained

by dissolving Ni, NiO, or NiCOj in acids. The
salts of Ni are generally yellowish when dehy-

drated, and green when combined with water.

Some of the compounds of Ni combine with
KH,. The haloid compounds, the sulphate and
nitrate of Ni, and some of the other salts, are

soluble in water; the oxides, sulphides, phos-

phate, carbonate, and a few other salts, are in-

soluble in water. Solutions of Ni salts in water
are green ; they redden litmus slightly. Most
Ni salts are decomposed by heating in air

;

NiCl,, NiBr^, andNil^canbe sublimed unchanged.

The chief Ni salts of oxyacids are the antimon'

ate, arsenates and -ite, borate, bromate, car-

bonate, chlorate, chromate, iodate and periodate,

molybdates, nAtrates and -ite, phosphates and 4te

and hypophosphite, selmate, silicates, sulphates

and 4te, tMosuTphate (v. Oabbohatbs, Nitbates,

&o.).

Nickel, selenide of, NiSe. A silver-white,

brittle, crystalline, solid ; S.G. 8-46 ; obtained

by action of Se vapour on finely powdered Ni.

Melts at red heat, with loss of Se. Insoluble in

HGlAq; slowly dissolved by HNOjAq, quickly

by aqua regia (Little, A, 112, 211).

Nickel, silicides of. CommercialNi generally

contains more or less Si. For experiments on
the quantity of Si taken up by Nii;. Gard,^7n. S.

[3] 14, 274.

Nickel, silicofluoride of, NiSLPs.eH^O.
Hexagonal rhombohedral, green crystals ; S.G.
2-109 ; by dissolving NiCOa in HjSiFjAq. De-
composed at red heat, giving NiPj and SiF,
(Berzelius ; Marignac, Arm. M. [5] 15, 262).

Nickel, sulphides of. Four sulphides of Ni
are known : Ni^S, NiS, Ni^Sj, and NiSj. NiS is

somewhat soluble in NH4 sulphide ; it also forms
a compound with KjS. The only sulphide pro-
duced by the direct union of Ni and S is NiS.

Nickel monobulfhide NiS. Occurs native

as capillary pyrites or millerite. Formed by
heating Ni with S ; by heating NiO with S, or
in a stream of H^S (Tupputi, A. Ch. [3] 78, 133;
79, 158) ; also by heating NiCl, with E^SAq in a
sealed tube to c. 160° (Sfinarmont, 4. Ch. [3] 30,

142). As prepared by these methods, NiS is a
yellow, brittle, solid; decomposed very slowly
by steam at red heat (Begnault, A. Ch. [3] 62,

280) ; not decomposed by H ; slowly acted on
by CI when hot {v. P. 42, 540) ; oxidised by
heating in air ; acted on by PH3, when hot, with
formation of NijP, (Schrotter, W. A. B. 2, 304)

;

insol. HGlAq, sol. HNO,Aq and agua regia.

NiS, in combination with water, is ppd. from
neutral Ni solutions by H^S, or by NH^HSAq

;

also by heating Ni salts with Na^S^OgAq prefer-

ably in sealed tubes at c. 120° (Gibbs, Am. 8. [2]

37,346). Thomsen gives [Ni.S.raH-O] = 19,400
{Th. 3, 307). The pp. thus obtained is brown-
black ; if ppd. from boiling solutions it may be
washed and dried without change, but if ppd.from
cold solutions it oxidises in the air (Clermont a.

Guiot, a. B. 84, 714 ; 85, 73). Decomposed by
boiling with water (Geitner, A. 139, 354). Some-
what soluble in NHjAq and alkali sulphide solu-

tions ; the brown solutions thus obtained deposit
NiS by standing in air or on addition of a weak
acid. According to Baubigny (C. B. 94, 1417)
the pp. produced by H^S in neutral solutions of

Ni salts is a hydrosulphide which is decomposed
to NiS and E^S by filtration. A very dilute

aqueous solution of a colloidal form of NiS was
obtained by Winssinger (Bl. [2] 49, 452) by ppg.
from a very dilute solution and dialysing.

CompoundwithpotassiumsulphMe,Z^i&.'K^.
A yellow, lustrous, crystalline solid; obtained
by fusing NiSO, with KfiO^.

Nickel dibulphidb NiSj. A dark iron-grey
powder; obtained by strongly heating NiCO,
with K2CO3 and S, and treating with water (Fel-

lenberg, P. 50, 75).

NiCKELO-KiOKELic SULPHIDE Ni,S4. An amor-
phous greyish-black solid of this composition is

obtained by heating NiOljAq with polysulphides
of Kto 160° (S^narmont, A. Ch. [3] 30,142); by
heating Ni witfi SOjAq or NajS0«4.q to 200°,
NLSjis obtained in rhombohedral crystals (G«it-
ner. A. 139, 354).
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NiOKBt STJBsOTPniPE NijS. A yellow, metal-
like solid ; obtained by heatingNiSO, to redness,
also by heating NiSO, or ppd. NiS with S in H
(H. Bose, P. 110, 31). Ni^S was obtained in small
crystals by heating Ni in OS^ vapour to bright
redness (Gautier a. Hallopeau, 0. B. 108, 1111).
Prolonged heating in CSj produces NiS.

Nickel, Bnlphocyanide of, v. vol. ii. p. 350.

M. M. P. M.
KICOTIANIC ACID v. Pykoosb oabboztlio

SICOTIira:0,„H„Nji.e.

S>N(?)

CH:CH.p.GHEt.CH. ,„. t, oa a-,s n-
CH: N .0. NH .Ch'

(P^'^m. ^- 24, 61). Di-

pyridyl hexahydride (Liebrecht, B. 19, 2587).
Mol.,w. 162. (247° cor.) at 745 mm. S.G. w
1-0183 ; "J> 1-0110 (Landolt, A. 189, 318). V.D.
6-61 (oalo. 5-58 (Barral, J. 1847, 614). S.H. -420

(Colson, Bl. [3] 3, 8). Heat of solution and of
neutralisation (Colson, A. Ch. [6] 19, 407).
[a]„ 161-6° (L.).

OeciuTemce.—In leaves of tobacco (NicoUana
Tabaovm) (Vauquelin ; Posselt a. Beimann, B.
J. 10, 193), and in the leaves of Macrophylla
rusUca and M. glutinosa. Occurs also in Pitari

(Gerard, J. 1878, 915 ; Petit, J. 1879, 791). Ac-
cording to Zeise and to Vohl and Eulenberg (Ar.

Ph. [2] 147, 130) it is not present in tobacco
smoke, but Heubel obtained evidence of its pre-

sence therein (Z). P. J. 207,343).
Prepa/ration,—Tobacco leaves (10 pts.) are

soaked in water for 24 hours, and the mixture
heated to 100° by steam. The aqueous extract

is mixed with lime (1 pt.) and distilled. The
distillate is neutralised by oxalic acid and eva-

porated to a thin syrup. Addition of cone.

KOHAq now separates the base, which is rec-

tified in a current of H (Laiblin, A. 196, 130).

Properties.—Colourless liquid, not frozen at
— 10°. Smells like tobacco, unless it is quite

pure. It is very hygroscopic. Mixes with water,

developing heat. LsBvorotatory. The optical

activity of its aqueous solution varies greatly

with concentration : ina4 p.c. solution [o]d= — 77°

at 20°; in a -88 p.c. solution [o]d=-79° (Pri-

bram,B. 20, 1840). Solutions of salts of nicotine

are dextrorotatory. Nicotine has a burning taste

and is very poisonous. Nicotine turns brown on
exposure to air and light. Its solutions are

strongly alkaline. It is very soluble in water,

alcohol, ether, terpenes, and fatty oUs. At
100° it dissolves 10 p.c. of sulphur. Ether
extracts it from the aqueous solution. EOH
separates it from aqueous solution.

Estmnatum.—1. By distilling with potash,

extracting the distillation with ether, evapora-
ting the ether, converting the residue into sul-

phate and repeating the process.—2. Tobacco is

mixed with aqueous NaOH and some alcohol
and extracted with ether. The extract is eva-
porated and the nicotine distilled over with
steam and estimated by titration with standard
acid, or by the polarimeter (Kissling, Fr. 21, 75;
22, 199 ; Chem. Zeit. 13, 1030 ; Popovioi, S. 13,

445 ; Biel, Ar. Ph. [3] 26, 322).
BeacUons.—1. Oxidised by nitric acid,

chromic acid mixture, or KMnO, to pyridine
earboxylio (nicotinic) acid (Huber, A. 141, 271;
Laiblin, B. 10, 2186).- 2. Alkaline KjFeOy.oxi.

discs it to iaodipyridyl (C. a. E.),—8. Sicotiiie

(5 pts.) heated with sulphur (1 pt.) at 140° gives
H^S and ' thiotetrapyridine ' Oj„H,sN,S, which
separates from boiling alcohol in sulphur-yellow
crystals [155°], and forms the salts B"H^CL,
B"HjPtClj, andB"HHgCl,. On distillation with
finely-divided copper, thiotetrapyridine is con-
verted into isodipyridyl (Cahours a. Etard, 0. B.
88, 999; 90, 275).—4. Vapour of nicotine passed
through a red-hot tube is partly decomposed,
yielding paraffins, olefines, pyridine, methyl-
pyridine, and coUidine (0. a. E.).—5. Nicotine
(5 pts.) heated with selenium (1 pt.) at 240°
forms isodipyridyl and coUidine dihydride
CsH.jN (203°) (Cahours a. Etard, 0. B. 92,
1079).—6. Brorome added to a dilate aqueous
solution of nicotine forms a yellow flocculent

pp. If this be dissolved by heating to 70° red
crystals of the tetrabromide C,„H,4N^r, separate
on cooling. With cone. HBrAq they form the
salt 0,„H„N2Br„HBr (Cahours a. Etard, 0. B.
90, 1315). -1. By distiUing the double chloride
of zinc and nicotine with Ume there is formed
pyrrole, methylamine, NH,, and a liquid base
0,„H„N (250°-270°) with disgusting odour. A
solution of the hydrochloride of this base is

coloured dark red on boiling with PtOl^ (Laiblin,

A. 196, 172).—8. Sodium reduces nicotine in
alcoholic solution to dipiperidyl.—9. HI and P
at 260° gives nicotine dihydride.—10. B-P^ia.
presence of platinum black forma orange granu-
lar crystals of oxy-niootine C,„H„NjO, which is

oxidised by EMnO^ to nicotinic acid, and forms
a piorate [154°-158°] (Pinner a. WolSeustein,
B. 24, 65).—11. HgO at 240° yieldsoxytriniootine

CegHs4N,204 (?) which separates in brown flakes

on addition of KOH to its acid solution. Its

platinochloride Cj|,H5jN,2O44H2Pt0l8 12aq is

brownish-yellow (Etard, 0. B. 97, 1218).
Salts.—B"H2Cl2: long fibrous deliquescent

crystals (Barral, A. 44, 281). [a]„ = -hl02°.—
B"HjPtClB: yellow crystallme pp. or ruby-red
prisms, very soluble in excess of nicotine, insol.

alcohol and ether. Not decomposed by boiling

water (0. De Coninck, Bl. [2] 45, 131).—
B"H4Pt01,: orange prisms (from HClAq). Ob-
tained by adding nicotine to a solution of pla-

tinous chloride in HClAq (Baewsky, J. 1847,

615). The mother-liquor from which this salt

has separated deposits red crystals of B"H2PtCl4.

—B"jH2S04 : crystals, v. sol. water and alcohol.

—B"Hg01j : white pp., formed by adding mer-
curic chloride to a solution of nicotine. Insol.

water and ether, almost insol. alcohol (Ortigosa,

A. 41, 118).—B"3HgCl2. Long crystals, de-

posited on standing by a dilute solution of nico-

tine hydrochloride to which HgOl'j has been

added until a permanent pp. begins to form
(Boedeker, A. 73, 372).—B"HC14HgClj: crystal-

line pp. obtained by adding a cold neutral solu-

tion of nicotine hydrochloride to a large excess

of mercuric chloride.—^B"HjZnCl4 4aq : crystals

(from 80 p.c. alcohol) (Vohl, J.pr. [2] 2, 331).—
B"H2Cl2SnjCl4 aq. [162°]. Crystals, got by
adding tin to the hydrochloride (Colson, Bl. [3]

3, ll).-B"H.CdCl4 2aq (V.).—B"H2l, : needle*

(Wertheim, J. 1863, 441).—B"Hgl2 : colourless

crystals (from hot water).—B"H2Hgl4 : yellow

prisnis, sol. cold water and alcohol.

—

B"Znl^—
B"HI,.— B''HCl,HIj.— B"AgN03. Prisms.—
Tartrate B"(C4Hs0,),2aq; white crystalline
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tahs, V. gol. water (Dreser, 4r.Ph. [3] 27,266.).^
Nitropiuaside: sol. water (D^vy, P&, [3] W,
756).—Chloro- iodide, dark-yellow pp, (Ditt-

mar, B.18,1612).—Piorate B"20,HjrablQ5.
[2l8»]. TeBow ^eedlea (P. a,. W.).

Methylo-iodide B'^^JL^ {^igiilafihatiit,

A. 90, 222). With moist Ag^O it yields ^ qaustiq
base. Ityieldsthe8alts?"Me,PtOl„B"2M?Au01t,
and B"Me2CMHg01p When t^^ methylo-iodide
is treated with alcoholic EOS &t 4£i° it givies n
rnby-red colouration; on additiqn Q( ^QiA^^l^^
colour remains red, and^ on pctnring int9,a, large)

quantity ot water, sho^s a green fluorescence

(0. Pe Conine^, Q, B. ipi. i31i)-
Ethylo-iodide B'%ij,i: prisins, t. sol.

water, b1. sol. alcphol and ether (Vqn Pla.nta a.

Eekul6, A. 87, 2). Tield« witl;i ^gj^ a oaiistic

base. It forms the oryftallin? gaits B"S1i2PtGlj
andB"2EtAuCl4,andamorphousB"Bt2C!l23HgCl„,
An alcoholic soh^tipin pf thf, ethjila-ipdide is
coloured garnet-red, an^ ^n^y; criins.on, by
heating with addition <;^ potash Ipr 10 hpurs on
a water-bath. After %gidlfying f^nd pouring into
water the colour ^ stUl fe4 (De ConinQVi Q- B.
104,513).

Isocimylo-io.dide B,"2Q,Ht,I. Yields

B"(C,H„\jPtCij (Stahlsqhmidt).
Kicotwet diSiyolride GiuHieNs- E:y,^<muioiine.

(264°). S.ail-993, [»]„ = -, 15,°- 4^0' in a, 13-7

p.c. solution. :^pxm^^ by lu^at^ng nicotine with
fuming HXAq and red phpsphoiw a^ 266"? f?r 10
hours (Etard, C. R.. 87, 12,18). I^^xijki, with
faint odoqc, misciblc ^ith Vater, ^pqhpl, and
ether. LsBvoroifefitog. j^ hydrp^Wwdg is not

ppd. by Sg01j.—B"HjSiC\itkii p4e-y^ow cry*-^

tals, V. si. aoi- wa.te)%

IsonicotiBe v. tlif^BfDT^ texb^htdiudk.
KlCOIIIflO ACID V. P^jiuaaNE pASBOXYuq

ACID.

Homo-nicotinic ^cid v. Di-mETHTL-FYaiDiiiB

(UiiaBoxnJi} Acm.'

KliG^RAHILIKE v. Anhjnii black.

NieBOSINE. A name used by Wolfi {Ch$m.
Ind. 2, 290, 319) to ^enoie a; blue-bl^ols sub-

stance CsjHpNs, fpiiwd s^moBg the product? of

the actipn of arsenic acid c# ^niUi^e Ityi^rp-

chloride at 230°. Its hydrochloride CjiBH^jNal^Cl

exhibits in solution blood-red fl^prescencei, and

is decolourised by reducing agents. The name
' nigrosine ' has also been applied to indulines,

more especially when obtained by th@ action of

nitro-benzene on a mi:^ture of pure aniline and

aniline hydrochloride.

NIOBATES V. p. 506.

NIOBUJl?. Kb {Pc^mimim), At. w. 94.

Mol. w. unknown. S.G-. 7-06 at 15-5° (Rnsooe,

O. N. 37, 26).

OccMJrewce.^Nipbates occur in a few rare

minerals, e.g. in coltiimhite, timt<iilit^,fig,'marsl(ite,.

yUro-ilmenite, euxewite, ^nd some varieties of

pitch-bUnde. Nipb^tes are generally accom-
panied by t^ntalates, toQgst^tes, tvtanates, zir-

conates, and cpmpounds of Th, Ce, ajid Tt.

S^fofy.—In 1801, Hatchett found a new
oxide in a mineral called cpJ/wmbite frpm Massa-

chusetts ; to the metal of the new oside he gaye)

the name oolumbium (OtelVa Arm. 1, 197, 257,

352). in the fpllpwing year, Ekebe^g {Scher. J.

9, 597) examined t^yo mJnerals^one frpm :pin-

land, the other from Sweden—and announced

the discovery pf a new exide ; as the oxide was

voluble pnly in caustic alkalis and was ppd. by

%ci4B, Ekeberg gave to the metal of this oxide

the name tantalum. In 1809, Wollaston (S.

i, 620) pronounced the pxides discovered by Hat-

chett and Bkeberg, respectively, tp be identical.

Berzelius con^rmed the decision of Wollaston

(P. i,, 6) ; he proposed tp apply the name tanta-

lum to the charaicteristic metal of colufmbiU and
the minera^ls e^AWQed by Ekeberg. Oxide pf

tantajlum was recpgnised as present in several

rare minerals {v. Bermann, J. pr. 38, 91 ; H.
Bose, p. 63, 321). In 1844, H. Bose began a
series pf reBea,rches pn tl;e minerals cpntaining

tantalum cpmppunds (P. tpIs. 63, 69, 73, 74, 90,

99, 100, 101, 102). Bose conpluded that oxides

pf three distinct metals exist in these minerals

:

oxide of tantalum in tantaUte from Finland
^d Sweden; and oxides of two new metals,

which he called niobium and pelopium, in tan-

taUie from Massachusetts (formerly caUed
cohimbite} and in a tantaUte from Bavaria. In
1853, Bose came to the conclusion that the com^
pounds described by him as oxides of nipbium
^d pelppium were really twp different oxides of

the same metal which was different frpm tan-

talum; this metal Boge called niobium (from

N^iobe, the daughter of Hantalus) (Bose, P. 63,

317). As different specimens of niobium pxido

showed considerable differences of S.G., Marignao
re-examined the ground, and showed that some
pf Bpsc's pxides pf nipbium cpntained tantalum
{C. B. 60, 234, 1355). Marignac also showed
{hat the most probable formulsa for the oxide-

a,nd ehlpride of Nb are NbjOs and NbClj, re-

speetively . Blpmstrand (J. ^r. 97, 57) confirmed

Marignaq'a te^^lta. Determinations of S.Q. ot

gaseous Nb ehloride and oxychloride by Deville

a.Troost (0^ B. 56, 891) have shewn the fer-

muiie Nbc4 and NbOClg to be molecular. H.
Rcse supposed he had obtained Nb by reducing

a cpmpound of Nb, K.andFby Na; Delafpntaine

shpssred that Eose's supposed Nb was reallyNbO,
and that the compound from which it was ob-

tained contained (Ar. Sc. 27, 167). Blpmstrand
obtained Nb, containing some H, in 1864 by re-

ducing the chloride in H ; in 1878 Boscoe pre-

pared approximatelypure Nb bythe same methpd
(C. N. 37, 25).

The existence of three other metals in nio-

bium-containing minerals has been asserted by
von Eobell (/. pr. 79, 291; 83, 193, 449), and
Hermann (J.pr. 38, 91, 119 ; J.pr. [2] 3, 373;

4, 178 ; 15, 105) ; but the researohe? pf Blom-
strand and Marignac (Z.c.) make the existence of

these metals

—

diomium, Umenvum, and neptti-

ti0im—very doubtful.

Pr&pa/ration.—Very finely-ppwdered colum-

bite is fused with 3 times its weight pf KHSO,,
in an iron or Pt crucible, until ccmpletely dis-

splved; after cooling, the residue is powdered

and treated with boiling water,whereby sulphates

of E, Pe, and Mn are removed; the insoluble

portion is washed, and digested with yellow

NH4 sulphide, sulphides of Sn and W thus gp
into solution and EeS remains mixed with NbjOj
and Ta»Oj; the residue is washed and digested

with HClAq, to remove EeS ; the inspluble in

acid is thc^QUghly washed with bpiling water

until white.. Tp separate Nb frpm this mixture
pf NbjOs ^nd Ta^O,, the whple is dissplved in

HEAq, the splntion is heated to bpiling, and
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} part EEF, ie added fol: each part of mixed
NbjO, and Ta^O, used ; the liquid is evapoiated
untU 1 g. of the mixed oxides is present in about
7 O.C., and allowed to cool ; crystals of K^I&F,
separate, these are washed witii cold water till

the washings give no red, but a pure yellow, pp.
with tincture of galls ; the filtrate is concentrated
with addition of EHP,, and the second crop of
E^TaF, crystals is removed and washed. Mtet
one or two repetitions of this process, fine tablets

ofNbOF3.2EJ' separate on evaporating the filtrate

from the E^Taf, crystals ; the tablets are col-

lected, pressed, and heated in a Ft dish with
HjSO, until HP is completely removed; the
residue is boiled with a large quantity of water
for some time, when a white pp. of NhjOj-asHjO
separates out (Berzelius; v. also Harignao,
Ar. Sc. 23, 167, 249; 25, 5). The pp. of

NbjOj.iKHjO is washed, dried, and heated to red-

ness; it is then mixed with a large excess of

charcoal, the mixture is heated, then placed in a
large hard glass tube (a small quantity being
nsed, as NbClg is very voluminous), heated in
dry OOj until perfectly dry, and allowed to cool

in dry OO^ ; the COj is then completely expelled

by dry CI, and the tube is then heated to redness

while dry CI passes through it; NbCl, collects in

the tube, and is distilled in a stream of dry CI.

The NbClj is then vapourised in a current of per-

fectly dry H, with precautions to prevent the
entrance of air and moisture, and the mixed
vapour is passed through a red-hot tube of hard
glass. The grey, lustrous crust of Kb which
forms in the tube is finally strongly heated in a
stream of perfectly dry H (Boscoe, 0. N. 37, 25).

Nb thus prepared contains about '27 p.o. H.
ProperUes and Reactions.— A steel-grey

lustrous metal. S.G. 7*06 at 15-5° (Boscoe, l.e.).

Insol. HClAq, HNO^Aq, oxaquaregia; sol. cone.

H2SO4. Heated in air, burns to Nb,0,. Heated
in CI forms NbClj.

The at. w. of Nb has been determined (1) by
determinations of y.D. of KbClg and KbOCl,
(Deville a. Troost, G. B. 56, 891 ; 60, 1221) ; and
by analyses of NbCl^ (H. Eose, P. 104, 432 ; Blom-
strand. Acta Univ. Lund. 1864 ; Marignac, Bibl.

Univ. Oenive, 1865 and 1866) ; (2) by analyses

of NbOI'3.2KI'. aq (Marignac, l.o.).

Nb is metallic in its physical properties.

NbO and NbjOj dissolve in cone. H^SO,, but no
definite sulphates or other salts of the oxides

have been isolated. Wafi^-xK^O forms several

niobates, in which Nb forms part of the negative

radicle. Nb forms the third member of the

even-series family of Group V. ; it is closely re-

lated to Ta, and less closely to N, P, Y, As, Sb,

Di, Er, and Bi (v. Nitbooen oboup of elembnis,
this vol. p. 571).

Detectionand Estimation.—Niobates dissolve

in hot HClAq; on adding water and boiling,

Nb203.a;H20 ppts. Solutions in HClAq are

coloured blue, then dark brown, by Zn.
KjFeCyjAq gives a red pp., and KsFeCyjAq a
bright-yellow pp., with aqueous solutions of
alkali niobates; gall tincture gives an orange-
red pp. Nb is estimated as Nb20j ; the process
is sufficiently described under Preparation {at.

Eammelsberg, P. 136, 177, 362 ; 144, 56, 191).
Kiobium, acids of, and their salts. Niobio

oxide, NbjOs, reacts with alkali oxides to form
wits; these niobates may be regarded as derived

from vaxious hydrates of Hb^Oj. Bydfated
niobio oxide, Nbj05.a;H20, is obtained by fusing

NbjOj with KHSO,, washing with water, dissolv-

ing in HOlAq, and ppg. by NH^Aq; the pp.
thus obtained by Santesson (B2. [2] 24, 52) con-
tained 0. 8*4 p.c. water, which corresponds with
the composition SNbA-^H^O ( = Nb„0,i(OH)s).
The hy&ate Nb20j.7H20 is obtained, according

to Santesson (Z.c.), by reacting on NaNbO, with
HjSO,Aq and drying at 100° (u. Hydrates of
nioUe oxide, p. 509). Niobates have not been
obtained by neutralising hydrates of ^hfi^, but
either by fusing Nb^Os with basic oxides or

carbonates, or by double decomposition from
solutions of alkali niobates.

Niobates. The niobates belong to the form
xNhjOyyMO, where M^K,, Ca, Mg, Mn, &e.

Niobates are known corresponding with the
meta- and pyrophosphates; and, besides these,

salts have been isolated in which the ratio of

the basic to acidic oxide varies from 1:2 to 4:1.

The niobates are prepared by fusing Nb^Oj with

basic oxides, carbonates, and a few other salts

;

some niobates are obtained by ppg. solutions of

alkali niobates by solutions of metallic salts.

The alkali niobates are soluble in water; the

others are insoluble. Solutions of the alkali

niobates are decomposed by H,SOjAq with ppn.

of NbjOj.ffiHjO ; COj ppts. acid salts. Solutions

of niobates in HClAq are reduced by Zn to

NbaOj (blue), and then to Nb204 (brown-black)

(v. Niobium oxides, p. 608). Ftuomohates and
fluoxymobates are also known (v. next page).

Potassium niobates. (1) Metcmiobate,

ENbO,. Small rectangular tablets ; sol. water

;

obtained by dissolving NbjOj in molten CaF,,

fusing the product with KfiO,, in ratio

K^COjiNbgUj, and repeatedly treating the mass
(after cooUng) with boiling dilute H^SO^Aq (Joly,

Fremy's Encyclop. OHmigue). (2) Pyrormbate,
K4Nb20,.llH20. Insol. water ; obtained by
melting Nb^O, with a large excess of KjCO,,

and washing with water (Santesson, Bl.

[2] 24, 62). (3) 3NbA-4Kj0.16H20, and (4)

lWajis.SS^0A2B^0. The former salt is obtained

by fusing NbjOj with 2 to 3 times its weight of

KjCOs, dissolving in water, and evaporating in

vacuo ; large monoclinic crystals, efflorescentln'

air, loses I2H2O at 100°, and is dehydrated a^

red heat. The second salt is obtained in quad-

ratio octahedra by slowly evaporating a solution

of the first salt (Marignac, A. Oh. [4] 8, 5 ; 13,

6). (5) 2Nb205.3Kj0.13H20; rhombic pyramids,

by adding EOHAq to solution of salt (3) or (4),

and evaporating slowly (Marignac, Z.c). (6)

2NbjOs.2Kj0.11H20; the crystalline residue ob-

tained by fusing Nb205 and EgCO,, in the ratio

NbjOs^KjOOa, and treating with water, has this

composition (Santesson, Bl. [2] 24, 52). (7)

4Nbj05.3KjO; obtained by strongly heating

NbjOs with twice its weight of KHSO, for some

hours, and washing with water (Joly, Fremy's

Encyclop. Chimique). (8) SNbjOs.KjO.eHjO

;

prepared by boiling KNbOFs.2KFAqwith KHOO3,
washing the powderwhich separates, and drying

at 100° (Marignac, l.c.).

Sodium niobates. (1) Metaniobate,

2NaNbO,.5HjO. Khombio prisms ; obtained by

fusing NbA with 3 pts. NajOOs, allowing to

stand in contact with cold water (which dissolves

NftgCOa), dissolving in hot water, and cry8tallisiu|{
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(^oly, Prem,y'sBneyblop.CMniic[tie). ^antesson
{Bl. [2] 24, 52) obtained this salt by boiling
NbjOj.aiHjO with NaOHAq; the salt remained
insoluble in NaOHAq, slightly soluble in cold
water. (2) iNbjOrNajO.H^O ; a salt, probably
with this composition, was obtained by Santesson
{Z.C.) as a gelatinous pp. by passing CO, into
solution of NaNbO,. (3) SNbA-SNajO.OH^O.
An insoluble amorphous salt, obtained by
fusing NbjO, with NaOH and treating with
water (Santesson, l.e.).

Niobates of Ca, Mg, and Mn—viz. Ca.iNbaO„
Oa(NbO,),; Mg^b,0,-2MgO, MgjNb,0,.MgO,
MgjNbjO.; Mn(Nb03),—have been obtained by
Joly (l.c) by fusing CaOlj, MgOLj, and MnClj,
with NbjO,. Joly also obtained a niobate of Fe,
and a niobate of Fe and Mn. H. Bose (P. 90,

456) obtained niobates of Cu, Hg, and Ag by
adding salts of these metals to solutions of

NaNbO,.
Fi/UONioBAiBS. These salts, which may also

be regarded as compounds of NbF, with metallic

fluorides, and sometimes also with EF, are ob-
tained by dissolving TShj0^.xB,jO in large excess

of HFAq, adding metallic carbonates, and eva-

porating ; the fluoniobates are also formed by
dissolving flnoxyniobates (v. infra) in HFAq and
evaporating (Marignac, A. Oh. [4] 13, 5 ; San-
tesson, Bl. [2] 24, 52). The following are the
principal fluoniobates :

—

(NH<)^bF,.2NbOP,.NH4E'

;

Co5Nb,Pa-5HF.28H;,0
<-3NbF,.5CoPj.5HB'.28H;,0)

;

Cu,NbJP„.HF.18HjO
{= 2NbF5.40uF2.HF.18HjO)

;

Fe^^,..19H,0 (=2NbP,.3FePj.l9H,0);
Mn5Nb3Pa.5HP.13H20

(= 3NbFs.5MnF2.5HF.13HjO);
Ni5Nb,F„.5HF.28H20

(=3NbF5.5NiF,.5HF.28HjO)

;

K^bF,(NbF5.2KF).
FLUosYinoBATES. Thesc salts are obtained

by dissolving Nb^O, with alkali fluorides in

HFAq, and evaporating. They may be regarded

as derived from the hypothetical acids H^NbOFj,
H3NbOF„andH<NbOF,; theymay also be looked

on as compounds of NbOF, with alkali fluorides.

The fluozyniobiates have been examined chiefly

by Marignac (A. Ch. [4] 8, 5 ; 13, 5).

Ammonium fluoxyniohates. 1*

(NHJ^OFs( = NbOF,.2NH,F). Obtained by
dissolving NbjOj and NHjF in HFAq, and eva-

porating; easily soluble rhombic prisms, iso-

morphous with W0jFj.2NH^P.—2. (NH,),NbOF,

( = NbOPs.3NH4P). Obtained similarly to the

foregoing salt ; forms octahedral crystals, iso-

moiphous with ZrP4.3NH4F (Baker, C. J. 35,

762).-3. (NHJ,NbOP, ( = NbOF3.4NH4P). Ob-

tained by dissolving NbjOs.ajHjO in oono.

NHjFAq ; cubic and octahedral crystals of the

regular system (Joly, P. '108, 467). — 4.

(NH,),Nb,0^„.H,0 ( = 3NbOP3.5NH4P.H,0). Ob-

tained by adding less than an equivalent of

NHiP to NbjOs in HFAq, and evaporating.

Potassium fluoxyniohates. — 1.

K^bOFrHjO ( = NbOF3.2KF.HjO). Obtained by

evaporating a solution of Nb^Oj in HFAq after

addition of KP. By crystallising from water,

the salt separates in such fine tablets that the

liquid appears to gelatinise ; monoclinic tables

are obtained by crystallising from water contain-

ing a little BF. tiOBes tLfi at 100° ; melts at

red heat ; sol. ib 12-13 pts. water at 17°-21°

;

easily soluble in hot water.— 2. KaNbOP,
( = NbOFj.3KF). Obtained by adding excess of

EP to solution of the foregoing salt. Cubical

crystals belonging to the regular' system
(Baker, O. J. 35, 761).—3. KsNbjOjFu.H^O
( = 3NbOPs.5KF.HjO). Obtained by adding less

than an equivalent of KP to Nb^Oj in E&Aq,
evaporatingalittle,separatingfromKjNbOFj.HjO
which separates, and evaporating the mother-
liquor.—4. K,NbOP..HP(= NbOFs.3KF.HF). Ob-
tained by dissolving Nb^O, in considerable excess

of HPAq, and adding excess of KP ; isomorphoua
with 8nP4.3KF.HF.

Fluoxyniohates of Cu and Zn have also been
obtained ; OuNbOFj.4H20, and ZnNbOFj.eHjO.

Niobium, alloys of. AJi alloy of Nb with Al,

approximately of the composition NbjAls, was
obtained by Marignac (Ar. So. 31, 89) by heating
NbF5.2KF with Al in a carbon crucible, and
treating with cold HClAq. A grey, crystalline,

metal-like powder ; S.G. 4-45 to 4-52. Soluble

in hot HClAq with evolution of H. Insoluble

in HNOjAq or dilute HjSO^Aq; boiling cone.
HjSOj forms SOj and S ; soluble in HFAq.

Niobium, bromide of. NiBrj. Formula pro-

bably molecular, because of similarity with
NbClj, which has been gasified. A purple-red

solid, obtained by passing CO, laden with Br
vapour over a heated mixture of Nb^Oj and C
(H. Rose, P. 104, 442).

Niobium, carbide of. By heating to c. 1500°
a mixture of 4 pts. NbjOg, 1 pt. sugar carbon, and
1 pt. NajCOs, Joly obtained large violet needles

of the composition NbC (Bl. [2] 25, 206).

Niobium, carbonitrlde of. By heating NbjO,
with a mixture of NajCO, and C to c. 1200°,

Deville (0. R. 66, 180) obtained a crystalline

mass, which evolved NHj when heated with
moltenKOH ; according to Joly (Bl. [2] 25, 206),
this substance is either a carbonitrlde of Nb, or
a mixture of carbide, NbC, with nitride NbN.

Niobium, chlorides of. Two chlorides of Nb
are known, NbOlj and NbCl,.

Niobium pentachlobidb NbClj. Mol. w.
270-85. V.D. 138-9 (Deville a. Troost, G. R. 60,
1221). Melts at 194° and boils at 240° (D. a.

T., Ix.).

Preparation.—Perfectly dry NbjOj is mixed
with a large excess of dry sugar or starch, the
mixture is completely charred by heating in a
closed crucible, and a small quantity is then
placed in a rather wide tube of hard glass,

narrowed here and there, connected with a CO,
and a CI apparatus; the tube is gently heated
for some time while a stream of perfectly dry
CO2 is passed through it, and is then allowed
to cool in the COj ; when cold, perfectly dry CI
is passed through the tube; when every trace of

COj is expelled, the tube is gradually heated to

bright redness in the stream of CI ; NbOlj, mixed
with a little NbOCl^, collects in the wider parts
of the tube. The NbClj is separated from the
less volatile NbOOlj by distillation in dry CI.

As NbClj is very voluminous the operation
must be conducted in wide tubes and with small
quantities of the mixed NbjOj and C (H. Eose).

Properties and Reactions.—Yellow needles

;

melts at 194°, beginning to sublime at 125°, boils

at 240° (DevUle a. Troost, O.B. 60, 1221). Vapour
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ia yellow. Soluble ic alcohol. Fames In air,

giving off ECl. Decomposed by water to HOI
and 'Sbfis.xB.fi. Soluble in cold cone. HClAq;
Zn produces a blue colour in this solution ; on
dilution and heating, Nb205.a;H20 separates.

Soluble in cone. HjB04 with evolution of HOI.
Vapour of NbOl, is reduced to Nb by heating
with H (Blomstrand ; Bqscoc, C. N. 37, 25).

NbOOl, is produced by heating with NbjO,.
NbaOjSj is formed by heating in CS^ vapour (De-
lafontaine, Ar. Se. 'il, 167).

Niobium triohloeide NbCl,. When vapour
of NbCl, is slowly passed through a red-hot tube,

a dark-grey metal-Uke crust forms on the sides

of the tube ; this crust is NbOl, (Boscoe, C. N.
37, 2S). Not volatile; non-deliquescent; un-
changed by HjO or NH^Aq ; by HNOaAq gives

HGl and NhJO^-x^fi. Heated in air, gives off

white fumes. When heated in CO., produces CO
and NbOCl,.

Niobium, fluoride of. Kg fluoride of Nb has
been isolated with certainty. NbiOg-xH^O dis-

solves easily in KFAq ; on evaporation a non-
orystallisable mass is obtained, which evolves

white fumes when heated and leaves Nb20j. Set-

lotion of TSh.fl^.xBfi in HFAq yields fliuimo-
bates when mixed vrith metallic carbonates and
evaporated ; these fluoniobates may be regarded

as compounds of NbF, with metallic fluorides (v.

Fhwn/iobates, p. 607).

Niobium, haloid compounds of. The only

haloid compound of Nb which has been gasified

is NbOlg ; the trichloride is also known, and the

formula NbOl, is probably molecular. No fluoride

or iodide has been isolated, but several com-
pounds are known, which may be regarded as

formed by the union of NbFj with more positive

fluorides (v. Vlvomobates, p. 507). NbCl, reduces

CO2 to CO at a high temperature. Oxyhaloid
compounds are known, of the form NbOX,, where
X = Br, 01, or P.

Niobium, hydride of, ?NbH. Marignac [Ar.

8e. 1868) obtained a heavy grey powder, having
approximately the composition NbH, mixed with

a little Nb^Og, by heating K^bE,, mixed with a
little KHPj, and covered with NaCl, with excess

of Na in an iron crucible. The reaction was
energetic ; the fused mass was broken up, treated

with water, then with water containing a little

HP, then washed with water, and finallyjiltered

and dried. The powder obtained by Marignac
had S.G. 6 to 6-6 ; it dissolved in cone. HFAq
with rapid evolution of H ; it was insoluble in

HClAq, HNOjAq, and dilute HjSOjAq, sol. warm
cone. HjSO,, also in molten KHSO, ; heated in

air or to above 100° it burned to Nb^O, and
H^O ; it was unchanged when heated in H.
Kriiss a. Nilson (B. 20, 1691) repeated Marignao's

experiments, using a quantity of Na equivalent

to the KjNbF, ; they obtained a mixture of c. 77
p.c. NbH, c. 21-5 p.c. NbjOj, and c. 1 p.o. Fefi^.

K. a. N. give S.H. of NbH as -097 at 0° to 100°,

•092 at 0° to 210-5°, -087 at 0° to 301-5°, and -083

at 0° to 449°.

Niobium, nitride of, ? NbN. NbCl^ absorbs
NHj ; on heating, NH4CI is evolved, and a black
Tnass remains which contains N. Heated with
KOHAq, NH, is evolved ; it is not attacked by
HNO,Aq ; soluble in HPAq ; heated in air, it

oxidises with inoandesoence. The composition
of this body is approximately NbN (H. Bose

;

Deville, 0. «. 66, 180 ; Joly, St. [2] 26, 206).
By reducing NbjOj with a mixture of soda and
C, Deville obtained a crystalline mass, probably
k mixture of nitride and carbide of Nb.

Niobium, nitro-carbide of, v. NioUum, ear*
bomtride of, p. 507.

Niobium, oxides of. Three oxides of Nb h^v*
been isolated, NbO, NbOj, and NbaOj; b, fourth,

NbjOs, probably exists. Nb^Oi U formed by
heating Nb in air or 0, also by decomposing
NbOCl, by water, and in other ways ; NbOj is

produced by the partial reduction of NbjOjin
H; NbO is obtained by the incomplete reduction
of NbOFj or NbOClj by Na or Mg ; when NbjO,
in HOlAq is reduced by Zn the solution becomes
brown, and a solid separates, whichns probably
NbjO,, Moist Nb20s reacts as an aoid-forming
oxide ; niobates are formed by fusing NbjOj with
basic acids or carbonates {v. Niobates, p. 506).
The mol. w. of none of the oxides of Nb is known
with certainty.

NioBic oxide NbjO, (Niobie anhydride.
Niobium pentoxide).

Occurrence.—Niobates occur in a few rare
minerals, e.g. coVumbite, tantaUte, and samarsk-

1. NbOGl, is agitated with
water, the insoluble Nb^Oi-^'^HjO is washed til}

free from HOI, dried at 100°, and heated to in-

cipient redness. The solution after treating

NbOClg with water contains muph Nbp, ; the
oxide is obtained by adding slight excess of

NHgAq, warming till every trs/ce of NH, is re-

moved, collecting the pp., washing till free from
HCl, and drying.—2. DUute HzS04Ag is added
to a boiling solution of NaNbO,, the ppd.
NbjOyKHjO is thoroughly washed and heated.

—

3. Impure Nb^O, is fused with KHS04,the fused

mass is treated with water, and the pp. is washed
and heated.—4. Nb^O, is obtained in qrystals by
dissolving in molten borax, heq,ting in a porce-

lain oven, washing, and drying (Nordenskjold,

P. 114, 612 ; Ebehnen, A. Ch. [3] 33, 34 ; ^qp,
Z. K. 12, 610 ; also by strongly heating Nb^O,
(from NbOGlg) in a slow current of HGl (Deville,

0. B. 66, 180). For preparation of Nb^, from
colmnbite v. Niobidu, Preparation, p. 605.

Pr<merHes.—A white powder; becomes yellow

when heated, and goes whitei on cooling. In-

soluble in water. S.G. 4-4 to 4-53 (Marignac,

A. Ch. [4] 8, 5). The crystals of NbjOj are flat,

right-angled tablets; they are optically active

(Nordenskjold, P. 114, 612; cf. Ebehnen, A. Ch.

[3] 33, 34 ; Knop, A. 159, 56). S.H. -118 at 0°

to 210-6°, -124 at 0° to 301-5°, -IS^ at 0° to 449°.

(EruBS a. Nilson, B. 20, 1691).

BeacUons.—1. Dissolves in hot cone, sul-

phtiria acid ; the solution may be diluted with-

out ppn., but on heating all the Nb^O. is ppd.;

the pp. contains HjSO,.—2. Boiling hydrochlorie

acid dissolves only traces of NboO^; the residue

is easily soluble inwater, and this solution is ppd,

on boiling with H^SOjAq (Wohler, P. 48, 93

;

Marignac, A. Ch. [4] 8, 15 ; 13, 20 ; H. Rose, P.

112, 484).—3. Easily dissolved by cold hydro-

fliwrioacid.—4. Soluble in causHis potash aolw.-

tion.—5. Caustic soda does not dissolve Nb^O,

but the product is soluble in water. Nb^O,

which has been strongly heated is insoluble in

HjSO,, HClAq, or HFAq ; it is dissolved by

molten alkalis.— 6. Seduced by hydrogen to
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NbO, at full red heat.—7. Moist NbA dissolved
in EClAq is reduced by zmo with formation of a
bine liquid which then becomes brown and de-
posits brown flocks, probably of NbjOs (Marignac,
4.C?t.[4]13,5).-8. Stronglyheated with ^irogiaji
tulphide, or carbon disulpMde, an ozysulphide
is formed, probably NbgOSj (Delafontaine, 4r.Sc.
27, 167).—9. Heated with ammoma, Nb nitride

(g.D.) is formed.—10. Mixed with carbon and
heated in chlorine or bromine, NbCls (or NbEr^)
IB formed along with some NbOCl, (or NbOBr,),

—

1 1. Fusedwith basic oxides or carbonates, niobatea

(g. vA are produced.
Combinations.—l.With water to form various

hydrates {v.infra).—2. Nb^Ojappears to combine
with some acids, bat no definite compounds have
yet been isolated ; e.g. the pp. obtained by decom-
posing NbOCIj by water in presence of NajHPO,
contains S3PO4, and the pp. obtained by adding
water to Nb^O, in EjSO, and boiling contains
H2SO4 {v. Blomstrand, Acta Univ. Imnd. 1864).

HYDBi.TES OF NioBic oxroB. Various hy-
drates of NbjO, are known. By fusing Nb^Oj
with EHSO4, boiling with water, dissolving the

pp. in HClAq, and ppg. by NHaAq, Santesson
(Bl. [2] 24, S2) obtained a flocculent pp. contain-
ing 8'04 to 8'41 p.o. H2O, agreeing with the
formula 3Nb20j.4H20. The solid obtained by
ppg. NaNbOjAq by H^SO^Aq and drying at
100° has the composition Nb205.7H20, accord-
ing to Santesson (2.d.). The hydrate obtained
by decomposmg NbOCL, by water is amorphous

;

that formed by the action of moist air on NbOGl,
is said to be crystalline (H. Bose, P. 112, 557).

The hydrates of Nb^O, react as weak acids (v.

Niobates, p., 506).

NioBODs oxiDB KbO (Niobium monoxide).
By reducittg NbOI',.2KP with Na, H. Rose ob-

tained a black powder which he thought to be
Nb (P. 104, 312). This substance was recognised

as an oxide by Delafontaine (Ar. Sc. 27, 167).

Prepared by strongly heating NbOF3.2KE' with
Na, under ECl, and washing with cold water.

S.G. 6-3 to 6-67. Obtained in crystals by passing

vapour of NbOCIj over heated Mg wire (Deville

a. Troost, C. B. 60, 1221 ; v. also DeviUe, O. B.
66, 183). Black, lustrous, regular crystals.

Moi^t NbO is soluble in boiling dilute HClAq,
or in EFAq ; H is said to be evolved. EOHAq
dissolves NbO, forming E niobate. Molten
EHSO4 forms NbjO, ; heated in CI NbOCl, is

prodnced.
' NioBixTM DIOXIDE NbO, (Niobium tetroxide

[NbjOJ). A black powder with blue reflection;

insol. water and acids. Formed by heating

Nb^Oj in a stream of H to fuU white heat (Dela-

fontaine, Ar. Sc. 27, 167).

Wohler (P. 48, 93) noticed that Zn reduces a
solution of NbjO^ in EOlAq, vrith production of

blue and then brown coloured substances.

MaXlgnac (A, Ch. [4] 13, 5) obtained a blue-

brown pp. by boiling NbjOj.aHjO with HCLAq,
dissolving the residue in water, and reducing

by Zn.
Kiobinm, ozybromide of, NbOBr,. A vo-

luminous, crystalline, yellowish solid, obtained

by passing Br vapour over a heated mixture of

Nb^Oj, with a little charcoal (H. Eose, P. 104,

442). Sublimes without melting. Heated in

COj gives NbjOj and NbBr,. Decomposed by

^{kter, giving NbjO(.a;HjO and H5rAq.

ITiobiTun, ozyoUoride of, KbOGI,. Mol. w.
216-1. Obtained, along with i^bCl,, by heating

NbgO, mixed with charcoal in a stream of 01

;

also by heating NbjO, in a stream of CO, charged
with vapour of NbCl, (Deville a. Troost, C, B.
60, 1221). A white, lustrous mass ; sublimes at

o. 400° without melting. V.D. at 440° to 810=

= 114 (D. a. T., 1.0.). Heated strongly in COj.
NbClj and Nb^O, are formed ; the same products
are formed by heating in H (Blomstrand, Acta
Univ. Lund., 1864). Sol. alcohol ; decomposed
by water to Nb^Ot-fcH^O and HClAq.

ITiobium, ozyfluoride of, NbOF,. Small
crystals, optically active; resemble ZrFj ; ob-
tained by strongly heating NbjOj, mixed With a
large excess of CtiFj in HCl (Joly, C. B. 81,

1266). NbOF, forms various compounds with
metallic fluorides {v. Muoxyniobates, p. 307).

Niobium, ozysulpliide of, Nb.^OS,. A black
powder ; obtained by passing H^S or CS, vapour
over strongly heated NbjOj. The product of

these reactions was supposed by H. Bose to be a
sulphide of Nb (P. Ill, 193; .v. also Bose a. Her-
mann, J. pr. Ill, 393). Delafontaine ijir. Sc.

27, 167) showed the substance to be an oxysul-
phide ; Bammelsberg (J. pr. 108, 96) thought
the composition was NbOS or Nb,0,Ss.

Niobium, salts of. No compounds obtained
by replacing the H of acids by Nb have yet been
isolated. There are indications that Nb^O, com-
bines with some acids (v. Niobie oxide. Com-
binations, No. 2, supra). M. M. F. M.

NlTBANIIiIC ACID o. Di-niibo-di-oxy-

qiTINONE.

NITEANILIKE v. Nitkoahilinb.
NITEATES. Salts of nitric acid, HNO,.

The greater number of the nitrates are normal
salts ; many basic nitrates also exist. The
general formula for normal nitrates may be
written M^.nNOj, where M" denotes a metal of

n valency. The normal nitrates may also be
regarded as composed of a basic and an acidic

radicle; on this view, they are classed under
the general formula M^CNjOj, MO.NjOj,
MjOj-SNA. MO2.2N2O5. The simplest way of

looking at the composition of the basic nitrates

is to regard them as compoimds of the acidic

radicleNjOJ with more than the normal quantity

of base ; thus normal lead nitrate is FbO.Nj,05,

and basic lead nitrate is 3Fb0.N20s. Several
basic nitrates may be formulated as salts of the
hypothetical orthonitric acid H^NO,, which bears

the same relation to ordinary, or meta, nitrio

acid that orthophosphoric bears to metaphos-
phoric acid; thus basic lead nitrate SPbCN^O,
may be written Pba(N0,)2.

Soihe nitrates occur native; tjg. Ca(NO,)0
Mg(N03)2, ENOj, NaNOj. Alkali nitrates are

found ui river, spring, and drainage waters, and
in the juices of some plants. With regard to

the formation of nitrates in the soil v. Nitbifi-

CATION, this vol. Nitrates are prepared by dis-

solving metals, metallic oxides or carbonates, in
nitrio acid ; also, in some cases, by double de-
composition from the alkali nitrates.

Most nitrates are crystalline salts. As no
nitrate has been gasified, the formulee of these
salts are aot necessarily molecular. The normal
nitrates are soluble in water; a few, e.g. Bi(NOa)j,
are decomposed by water with production of in-

99lable b^sio nitrates, ^itrate^ ar^ decQiuposed
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by heat ; a few give ofi HNO„ bnt in almost all

cases is evolTed, along with oxides of N and
EL,0 ; the final lesidne is generally a metallio

oxide corresponding with the nitrate used;
AgNO, leaves a residue of Ag. Heated with
combustible bodies, nitrates cause deflagration

or explosion; if the combustible body be an
acid-forming element, or a compound capable of

forming an acid by oxidation, a salt is formed
composed of the metal of the nitrate and the

acid produced from the combustible body. Thus
KjSeOj is formed by deflagrating KNO, with Se,

and K^nO^ by deflagrating ENO, with an oxide

or salt of Mn. Alkali nitrates are reduced to

NH3 by the action of potash and zinc, or by a
pair of metals one of which is distinctly more
electro-positive than the other, e.g. by Ou and
Zn, Fe and Zn, Pt and Zn, &c. AlkaU nitrates

are also reduced to HH3 by the action of common
putrefactive organisms in presence of peptones
and air ; also by Ft black charged with 0, in the

presence of dextrose {v. Loew, B. 23, 675).

Nitrates are reduced to nitrites, ii.fl,'SO, and N,

by organisms present in the soil (v. Warrington,

C. J. 45, 669 ; 63,742 [references are given here to

other memoirs]; 59,484; Mnnro, 0. /. 49, 667).

The greater number of the nitrates are in-

soluble in cone, nitric acid. A few dissolve in a
large quantity of the acid ; according to Ditte

(A. Ch. [5] 18, 320) these nitrates combine with
HNO, to form acid salts, e.g. KN0a.2HN0j,
NH,N03.HN03, KNO3.3HNO,, EbN08;5HNO,.
Some other hydrated nitrates dissolve in warm
HNOjAq when dehydrated ; on cooling, hydrates

are deposited containing less water than those

which crystallise from water; to this class of

nitrates belong Mg(N0s)2, Mn(N0,)2, Zn{N03)j,

A1(N03)3, Cu(N03), (Ditte, Z.c).

The methods of detecting and estimating

nitrates are numerous ; reference must be made
to Mamials of analysis.

Aluminium nitrates. The normal salt,

A1(N03)3.9H20, obtained by dissolving AIO3H3

in HNOsAq, and evaporating, crystaUises in

oblique rhombic prisms. Melts at 73°; deli-

quescent; e. sol. HjO and HNOjAq (Ordway, A.

76, 247 ; Salm-Horstmar, J. 1850. 301 ; Thorey,

Buss. Zeitschr. Pha/rm. 10, 321). The salt does

not react with HCl gas (Thomas, C. J. 33, 367).

Basic Al nitrates are obtained by digesting

A1(N03)3 with AIO3H3 (Ordway, l.c.).

Ammouium nitrate NH4NO3. According

to Tissandier (0. B. 82, 388) this salt is fre-

quently present in rain-water. It is obtained

by adding a slight excess of NHjAq to HNOjAq
and evaporating; also by passing the electric

discharge through a mixture of H, N, and ;

by passing HjS into dilute HN03Aq; by the

interaction of certain metals, e.g. Sn, with

HNOjAq. NH4N03 crystallises in various forms

according to the temperature; the crystalsformed

at 36° are .trimetric, those formed at 87° are

rhombohedral, and monometric crystals are pro-

duced at 120° (Lehmann). The specific heats,

volume-changes, and heats of transformation, of

the various modifications have been determined

by Bellati a. Eomanese (Nuovo Cimento, [3] 21,

5 ; abstract in O. J. 54, 106). S.G. 1-707 (Kopp,

A. 36, 1) ; 1-709 (Schifl, A. 112, 88) ; for other

results V. Clarke's Specific Gravity Table, new
|d. po. NH^NO, dissolves in H^O with a large

disappearance of heat. S. at 18° c. 200 ; sata-

rated solution contains 47'8 p.o. NH4KO3, and
boils at 164°. E. soL alcohol. Deliquesces in

air, losing NH, and acquiring an «cid reaction.

Melts at c. 152° ; decomposition begins at 0.

210° and becomes explosive at c. 300° ; products
are H^O and N,0, but part of salt volatilises

(Berthelot, O. B. 82, 932) ; heated very rapidly,

NH,, NO, and NH4N0, are also formed (B.).

According to B. (J.c.) NH,N0, may be sublimed
unchanged, by placing the fused salt in a basin

covered with filter paper, over which is a paper
cylinder filled with coarse fragments of glass,

and heating gently not above 190°-200°.

NHjNOg condenses considerable quantities of

NH3, forming a liquid varying in composition
according to temperature and pressure {v. Divers,

Pr. 21, 107 ; Raoult, O. B. 77, 788). At -10°,

and760 mm., the liquid NH,N03.2NH3 is formed;

heated to 28*5° a solid remains, NH^NOj-NH,
IB,., U.] ; of. Mendelejeff (B. 23, 3464), who re-

gards NH,N03.NH3 and NHjN03.2Nfl„ as

amides obtained from NO.OH.ONH4.ONHj and
N0(0HN4)a, which are the NH4 salts of hypo-

thetical orthonitrio acid NO(OH),. The liquid

compounds of NH4NO3 and NH, react with many
salts, the reactions generally resembling those

of NH4NO, and dry NH, combined (for details v.

Divers, 2.c.). NH4NO3 absorbs dryHGl, forming

NH4CI; after a time a little Gl and NO are

evolved (Thomas, G. J. 33, 367). The Cu-Zn
couple reduces NHjNOjAq to NH, and NHjNO,

;

at B.P. NO is evolved (Gladstone a. Tribe, 0. J.

33, 150).

Antimony nitrate. The compound Sb408.N305
is said to be formed by dissolving &afi, in cold

fuming HNO3 (Piligot, C. B. 23, 709).

Barium nitrate Ba(N0,)2. Crystallises in

tetartohedral forms belonging to the regular sys-

tem (Soacohi, J. 1860. 13; Baumhauer, Z. E. 1,

51 ; Lewis, P. M. [5] 3, 453). S.G. 3-22 to 3-24

(Kremers, J. 5, 15 ; for other determinations v.

Clarke's Specific Gravity Table (new ed.), HI).
H.P. [Ba, 0, N20=Aq] = 187,020 (?) (Th. 3, 518).

Melts at 0. 593° (Carnelley, 0. J. 33, 278). S. 6

at 0°, 7 at 10°, 9-2 at 20°, 11-6 at 30°, 14-2 at 40°,

17-1 at 50°, 20-3 at 60°, 23-6 at 70°, 27 at 80°,

30-6 at 90°, 32-2 at 100°; saturated solution

boils at 101-9° ; S.G. and pctge. composition of

Ba(N03)2Aq are as follows (Mulder) :—

B.a
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eontaius more than BaO, and has the compo-
Bition BasO,, Ba(N03)j is not acted on by HCl
gas (Thomas, C. J. 33, 367).

Beryllium nitrates. The composition of
these salts is doubtful. They are very soluble
in water and difficult to crystallise. By double
decomposition from BeSO,Aq, and evaporating,
Ordway {J. pr. 76, 22) obtained deliquescent
crystals approximating to the composition
Be(NO,)j.3HjO._ By heating at 100° the crystals
lost half of theii nitric acid, and a basic salt re-

mained, soluble in water. Other soluble basic
salts seem to be formed by adding a little

NH,A.q to a solution of the normal salt, and by
digesting the normal salt with BeO.sBLjO.

Bismuth nitrates. The normal salt has the
composition Bi(NO3)3.10HjO according to Glad-
stone (J.pr. 44, 179) andHeintz {J. pr. 45, 102)

;

according to lie more recent work of Yvon
(C. B. 84, 1164) the crystallised salt has the
composition 2Bi(N03)s.llH20. The normal salt

is formed by dissolving Bi, BijOj, or Bi2(C08)3 in

HNOjAq, filtering through asbestos or powdered
glass, and evaporating to the crystaUisation-
point. Forms large deliquescent crystals ; S.G.
2-823 at 13° (Clarke's Table of Specific Gramties
(new ed.), 112). Crystals are very caustic ; they
melt easily in the water of crystallisation ; de-
composition begins at c. 75°-80° with production
of basic salts {v. infra). Decomposed by HCl
gas, giving BiCl, and also much CI, along with
NO, EgO, and possibly other oxides of N and CI
(Thomas, 0. J. 33, 367). Various basic salts

have been described. According to Graham {A.

29, 16) 2(BiO.N03).H20 is formed by heating the
normal salt to 80°, and is not decomposed below
260° (c/. Euge, J. 1862. 163). Tvon (O. B. 84,

1164) assigns the composition 4(Bi0.K0,).3H20
to the salt obtained by heating the normal salt

to 120°, and also to the product of the action of

water on the normal salt. Many basic salts,

xBifi^.yTifJOs.zH.20, seem to be produoedby de-

composing Bi.3N0,, or a solution of Bi in
HN03Aq, by water ; the composition of the most
stable of these sulmitrates is BiO.KO3.H2O ; in

other cases x, y, and z have such values as 5, 4,
and 9, or 5, 3, and 8, or 6, 5, and 9. The com-
position of these basic salts varies with the tem-
perature of the water used, the amount of wash-
ing given to the pp., and the length of time the

pp. is allowed to remain in contact with the acid

liquid above it. The compositions of these salts,

and the preparation of a salt of constant compo-
sition for medicinal nse, have been examined
chiefly by Phillips (/. Ph. 18, 688), Duflos {Ar.

Ph. [2] 23, 307), Herberger (B. P. 65, 289, 306),

UUgren (B. J. 17, 169), Dulk (B. P. 33, 1),

Becker {Ar. Ph. 55, 31, 129), Janssen (Ar. Ph.
68, 1, 129), Euge (J. 1862. 163), and Tvon (0. B.
84, 1164).

Cadmium nitrate Cd(N03)2.4H20. White,

prismatic, deliqnescent, needles; by dissolving

Cd, CdO, or CdC03 in HNO,Aq and evaporating.

S.G. 2-45 at 14°, 2-46 at 20° (Laws, Am. S. [3]

14, 281). H.]?. [Cd,OM5[''0*,4ffO] = 125,170;

[Od, O, N'O'Aq] = 86,000 (Th. 3, 518). Melts at

69-5°, and boils at o. 132° (Ordway, Am. S. [2]

27, 14). Eeaots with HCl gas to produce OdClj,

evolving CI and NO (Thomas, C. J. 33, 367).

Wells {Am. 9, 804) describes s basic salt;

to tt»i» Bftlt he h^s assigned tjie composition

2CdO.NA-3H20 ; obtained by digesting hot
Cd(N03)ijAq with CdO, and allowing to cool.

Caesium nitrate CsNO,. Obtained by dis-

solving CSjCOj in HNOjAq, and evaporating;
the habitus of the crystals depends on the rate

of evaporation. Melts below red heat; when
strongly heated evolves O, and forms CsNOj.
S. 10-58 at 3-2°; very slightly sol. in alcohol
(Bunsen, P. 119, 1).

Calcium nitrate Ca(NOj)2.4H20. Occurs in
soils when conditions are favourable to produc-
tion of HNO3, and Oa salts are also present.
This salt is prepared in some countries by the
Blow decomposition of animal and vegetable
matter. S.G. 1-79 when liquid, and 1-9 when
solid, at 15-5° (Ordway, J. 12, 115). S.G. of
Ca(N03)j=2-6 at 17-9° (Favre a. Valson, O.B.
77, 579). H.F. [Oa,0»,N'OS4H=0] = 218,440

;

[Ca,0,N''0"Aqj = 177,160. Prepared by dissolving
CaO or CaCOj in HN03Aq, and evaporating; if

the evaporation is continued to dryness the an-
hydrous salt is obtained. The hydrated salt

crystallises with difficulty in deliquescent, six-

sided prisms ; melts at 44° ; boils at 132°, re-

maining clear till o. one-third of the water has
gone, when the anhydrous salt is deposited (Ord-
way, Am. 8. [2] 27, 14). The dry salt 0a(N03).,
melts at 561° (Camelley, G. J. 33, 278). De-
composed at high temperature, giving off and
NO ; the partially decomposed salt is phospho-
rescent {Baldwin'sphosphorus) ; not acted on by
HCl gas (Thomas, 0. J. 33, 367).

Cerium nitrates. Oerous nitrate,

Ce(N03)3.6H20, is obtained as a pale rose-
coloured, deliquescent, crystalline mass, by
dissolving Ce^Oj, or CeO^ in presence of redu-
cing substances, in HNOjAq, evaporating, and
drying over HjSOi (Lange, J.pr. 82, 129). Gives
off 3HjO at 150°, and decomposes at 200°.

Forms several double salts with nitrates

MNO3 and M(N03)j, e.g. Ce(N03)3.2EN03.2H20,
2Ce(N03),.3Mg(N03)2.24HjO. These double
nitrates have been examined by Lange (Z.c.) and
Holzmann {J. pr. 84, 76), and more recently by
Zschiesohe {J. pr. 107, 65). They are obtained
by crystallising a mixed solution of Ce(N03)3 and
the other nitrate ; and also by dissolving OeO,
in HNO3, adding the other nitrate and a little

alcohol, and evaporating. Should the metal of

the nitrate which is added be capable of forming
a higher oxide than that corresponding to the
nitrate used, a little of this oxide is sometimes
formed at the expense of the O of the OeOj, and
the reduction from 0e(NO3), to Ce(N03)3 pro-

ceeds without addition of alcohol; thus, addition

of Mn(N03)2 to CeOj dissolved in HNOjAq pro-

duces 2Ce(N03)3.3Mn(N03)2.24H20, with simul-

taneous formation of a little MnO,. The double
cerous nitrates are also formed by dissolving the
various metals in an acid solution of CeO, in

HNOjAq; reduction is effected to Ce(N0s)3.
Ceric nitrate, Ce(NOj),. Said to be obtained as

a reddish-yellow mass by evaporating OeOj in

HN03Aq ;decomposedbyhotwaterforming abasic
salt. Combines with KNO3 and NH^NOj to form
2Ce(NOs)4.4MNOs.3H20 (Berzelius, P. 1, 29.)

Chromium nitrates. The normal salt,

Cr(N03)3.9H20,is obtained by dissolving Cr03H3
in HNOjAq, evaporating, and crystallising from
warm water ; the crystals, which form with dif-

ficult^r, are purple oblique prisms, meltina e^i



613 MITRMES.

B7° to a green liquid which boils at 126-5°

(Ordway, Am. S. [2] 9, 30 ;• 27, U). Variom
basic salts are described by Loewel {Ph. 0. 1845.

680), Ordway (Am. S. [2] 26, 197), and Siewert

{A. 126, 86) ; they are formed by heating the

normal salt, by dissolving GrO^BL in solution of

the normal salt, and by boiling HNO^Aq with ex-

cess of CrO^,.
Cobalt nitrates. The iiomial salt,

Co(K03)2.6H20, forms red, prismatic, delique-

scent crystals; S.G. 1-83 ai, 14° (Boedeker);
melts below 100° ; at higher temperatures gives

off E^O and oxides of K, and leaves black GOaO,.
Produced by dissolving Co, or OoOO, in

HNOjAq, and evaporating. Easily sol. ^ter.
Franz {J. pr. [2] 5, 274) gives the following

table showing p.O. Co(NO,)2 in aqueous solu-

tions at 17-5° :—

P.o.Oo(HOO.



NITRATEB. 513

Numerous hasiojerrio nitrates wore obtained
by Ordway (J.c.) by dissolving PeOjH;i "*
Fe(NO,),Aq, and evaporating (v. also Hausmann,
A. 89, 109 ; and Scheurer-Eestner, J. 1862. 193).
Basic salts are also produced by heating
Fe(NO,)jAq. Basic ferric nitrates are slowly
resolved by boiling water to normal salt and
FcjOj; the change proceeds most rapidly by
heating in a sealed tube.

Several /erric aceto-nitrates, e.g.

Fe(N0,)(C^,0,),.3H,0, Fe(N03),(0^30).8H,0
have been prepared and described by Scheurer-
Kestner {A. Oh. [3] 63, 422).

Lanthanum nitrate La(N03)3.6H20. Large
prismatic, deliquescent, crystals; easily sol.

water and alcohol. May be fused without de-
composition at 0. 40°, but at rather higher tem-
perature HNO, is removed and a basic salt

formed: completely decomposed at red heat
(Ordway). '^odoiMe salts,

2La(NO,),.3Ni(NO,)j.36HjO, and
2Larao,),.BZn(NOs)j.69BLjO, are described by
Frerichs a. Smith (A. 191, 359).

Lead nitrates. The normal salt, PbfNO,),,
crystallises in octahedra from a solution of FbO
or PbCOj in boiling very dilute HNOjAq. S.G.
4-472 at 4° (Playfair a. Joule, O. J. 1, 137) ; 4-41

at IS-S" (Holker, P. M. [3] 27, 214 ; v. also

Schr5der, P. 106, 226; Ditto, B. 15, 1438).

H.F. [Pb, W, 0«] = 105,500; [Pb, 0^ NW]
= 109,470; [Pb, 0, N^O^Aq] = 68,070 (Th. 3,

518). S. 89 at 0°, 48-3 at 10°, 60-6 at 25°, 80 at

45°, 101 at 65°, 120-5 at 85°, 138-9 at 100° (Kre-

mers, P. 92, 497). S. in alcohol, S.G. -9282, 4-96

at 4°, 5-82 at 8°, 8-77 at 22°, 12-8 at 40°, 11-49 at

50° (Gerardin, A. Oh. [4] 5, 129). Insol. cone.

HNOgAq. Pb(N0,)2 is decomposed at low red

heat giving PbO, 0, and NO^. In HCl gas,

PbCL, is formed with evolution of NO and CI
(Thomas, O. J. 33, 367). Forms a compound
with lead phosphate, viz.

Pb(N0,)s.Pb,(P0,),.2H,0 (Gerhardt,4. 68, 286).

Many basic lead miratesha,xe been described.
The salt 2PbO.N2O5.HjO, which formula may be

written Pb.OH.NO,, is obtained by boiling

Pb(N03)2Aq with PbO, filtering hot, and allowing

to cool (Berzelius, P. 19, 312 ; Pelouze, J. pr. 25,

486 ; Persoz, A. Oh. [3] 58, 191). S.G. 5-93

(Ditte, C. B. 94, 1180). Several other basic salts

are known; according to Wakeman a. Wells
(Am. 9, 299) the only recrystallisable basic salt,

besides Pb.OH.NO3, is lOPbO.SNA-SHjO.
Lithium nitrate LiNO,. By neutralising

HNOjAq with LiOH or LijCO,, and evaporating.

Bhombic prisms; S.G. 2-334 (Kremers, P. 92,

520). H.P.[Li,N,0»] = 111,615; [Li,0,NO^ =

113,620;
EW2!^= 97,005 (Th. 3, 518).

Melts at 264° (Carnelley, C. J. 33, 275). Easily

sol. water and alcohoL Eremers (P. 114, 41)

gives following table :

—

B.a. LiNO,Aq at 19-»» P.a LINO,
1-0769 14-3

1-1346 26-7

1-193 40-6

1-255 57-5

1-3154 77-4

LiNO, slowly reacts with dry HCl, a small

quantity of CI and NO being evolved (Thomas,

C. J. 33, 376).

vot. in.

The hydrated salt liiNOg.SH^O !s said to

be obtained by crystallising below 10° (Troost,

A. Oh. [3] 51, 134).
Hagnesinm nitrate MgNO,.6H20. Occurs

in mother-liquor from saltpetre plantations;

also in some well-waters of Stockholm, according

to Berzelius. Prepared by neutralising HNO^Aq
by magnesia alba, and evaporating. Very deli-

quescent monoclinic crystals (Marignac, J. 1856.

336). S.G. 1-464 (Playfair a. Joule, 0. S. Mem.
2, 401). H.F.[Mg,0»,N^0\6H'0] = 214,530.

tMg,0,N20»Aq] = 176,480 {Th. 3, 518). Very
soluble water and alcohol. Oudemans (ffr. 7,

419) gives the table :

—

P.o.Mg(NO.).6H.O S.a. Mg(NO.),Aq
1 1-0034

6 1-0202

10 10418
IS 1-0639

20 1-0869

25 1-1103

30 1-1347

35 1-1649

40 1-1909

45 1-2176

49 1-2397

According to Graham {T. 1837. 47), 5HjO are re-

moved from Mg(NO,)j.6H20 at c. 330° (M.P. of

lead), and the monohydrated salt can be fused

without change, but is decomposed at red heat,

leaving MgO. Eiubrodt (A. 65, 115) found that

acid began to be evolved before five-sixths of the

water was removed, hence he regarded the

existence of Mg(N03)2.HjjO as very doubtful. By
heating Mg(NOj)j.6H20 until water ceases to

come off, a basic salt BMgO.NjO^ is obtained,

according to Chodnew {A. 71, 241). Beaots with
HCl gas to form MgCl,, CI and O and HjO being
evolved (Thomas, C. J. 33, 370).

Manganese nitrate Mn(NO,)2.6H20. Small
monoclinic crystals (Hannay, 0. J. 38, 269).

Obtained by dissolving MnCOj in HNOjAq, also

by dissolving MnO, in HN03Aq in sunlight or

presence of deoxidisers, and evaporating. S.G.
1-8199 when solid at 21° ; 1-8104 when liquid at
21° (Ordway, J. 12, 113).

H.F. [Mn,0SN»0\6H''0] = 157,700;
[Mn,0,N'0>Aq] = 117,720 (Th. 3, 518). Decom-
posed by heat, giving MnO,, Mn^Oj, or MujO,,
according to the temperature. Beacts with HCl
gas to form MnCl,, with evolution of CI and NO
(Thomas, O. /. 38, 870). According to Sohultz-

Sellae (Z. 1870. 646) the salt Mn(N03)j.3HjO
crystallises from solution in cone. HNOgAq.

Mercnry nitrates. Mercztric nitrate,

2Hg(N03)2.H20, is obtained by dissolving HgOin
excess of slightly warmed HNOgAq, and evapo-
rating over HjSO, ; after some minutes the liquid

above the crystals has the composition
Hg(N0,),.2H,0 (Millon, A. Oh. [3] 18, 361).

Ditte (/. 1854. 366) obtained Hg(N03),.8H,0 by
cooling to — 15° a nearly neutral cone, solution

of HgO in HNOsAq.
Basic mercuric nitrates are readily formed by

heating the normal salt; the chief are
2HgO.NjOj.3HjO (Ditte, i.c.) ; 2HgO.Nj05.2H,0
(Marignac, /. 1855. 415) ; 3HgO.NjOs.H,0, ob-

tained by the prolonged action of water on any
of the other basio salts.

Mercnrio nitrate forms several double salts,

LL
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With Hglj, the componnds Hg(N03)j.Hgl2,
Hg{N03)j.2Hgl2, and 2Hg(N03)j.3HgIj are

(oimed (Freuss, A. 29, 326 ; Liebig, A. 72, 79).

These iodo-nitrates are decomposed by water,

with separation ot Hgl^and solution of Hg(KO,),.
With HgS, the compound Hg(N03)j.2HgS is

formed; by digesting freshly ppd. HgS with
Hg(NOs)jAq, also by passing into Hg(NOj)|,Aq
less HjS than suCBces to decompose it wholly.

Merawroui mtrate. The nitrates derived
from Hg,0 have been examined chiefly by
Mitscherlioh (P. 9, 387), Lefort (A. 56, 247),
Marignao (A. Oh. [3] 27, 332), and Gerhardt (A,

72/ 74). HgNO, is formed by the reaction of

excess of Hg with HNOjAq, but if the action is

continued basic salts are produced. Basic salts

are also obtained by decomposing HgNO, by
water.

The normal salt, HgNO,.2H20, is obtained
in colourless monoclinic crystals by' reacting on
excess of Hg with cold HNOjAq S.G. o. 1-2. To
prevent admixture of basic salts it is advisable

to allow the acid and Hg to remain in contact

until crystals cease to be formed, then to warm
gently, filter, and allow to crystallise. S.G. 4-78

(Playfair a. Joule, 0. S. Mem. 2, 401). The
crystals effloresce somewhat in air; they are

dissolved without change in a little water, but
dilution produces basic salts. By heating HgNOj
with water HgO and, NOj are formed. HgCl is

formed when HCl is passed over HgNO,, and
CI and NO are evolved (Thomas, C. J. 33, 370).

Basic mercwrotis nitrates are formed bywarm-
ing with Hg the mother-liquor from the pre-

paration of the normal salt, and by treating the

normal salt with water. To the salt obtained by
the first of these methods Gerhardt gave the

formula 8Hg2O.2N2O5.H2O; Marignac gave the

formula 4Hg2O.3N2O5.H2O. The other basic

salts are: (1) 2Hg2O.N2O5.H2O (Gerhardt), ob-

tained by the action of a little boiling water on
HgNO, ; Marignao formulates this salt as

6Hg20.3N2C>5.2H20. (2) 2Hg20.N205.H,0 (Ger-

hardt, Marignac) , obtained by adding much water

to HgNOjAq.
Mercurous nitrate forms double salts with

NH^NO,, Pb(N0,)2, Ba(N03)2, and Sr{N0,)2. The
compositions of these salts are expressed by the

formulsB 2HgN03.4NH4NOa.5H,0 (Bammelsberg,
P. 109, 397); 2M(N0,)2.2Hg20.N205, where
M = Pb, Ba, or Sr (StSdeler, A. 87, 129).

Mereuroso-merewric nitrate, Hg2O.2HgO.N2Oi.
This salt is formed by the gradual oxidation ot

HgNO, in air. It is best obtained by boiling lA

parts HNOjAq, S.G. 1-2, with 1 part Hg till all

Hg is dissolved, and maintaining the solution

near its B.P. The salt separates as a yellow

powder; after a time a white basic mercurous
nitrate begins to form (Wittstoclc ; Gerhardt, il.

72, 74 ; Brooks, P. 66, 63). Rubbed with NaCl,
HgCl and oxychloride are formed, and on addi-

tion of water HgCl, goes into solution. Treated
with HCl gas both HgCl and HgCL; are formed
with evolution of CI and NO (Thomas, C. J. 33,

370). The salt may be regarded as derived from
orthonitrio acid—NO(OH),— by replacing H by
Hgi and H2 by Hg«

[NO(OHg)(o^g) - Hg.o.2HgagjO,n

Nickel nitrates. The normal tall,

Ni(NO,)2.6H20, is obtained, in emerald-green,

deliquescent, monoclinic orystala, by dissolving

Ni, NiO, or NiCO,, in ENO,Aq, and evaporating.

Melts at 66-7°i and boils at 136-7°, remaining
clear till SHjO is gone off (Ordway, Am. S. [2]

26, 197 ; 27, 14). S.G. 2065 at 14°, 2037 at

22° (Clarke's Specific Oravity Table [new ed.],

112). H.F. [Ni, 0=, N'O', 6H2O] = 124,720

;

[Ni, 0, N''0'Aq] = 83,420 {Th. 3, 516). Several

double salts of Ni(N0,)2 are known :- with

Ce(N03)2, Di(N0,)„ and La(N0,), («. Cerium
NITBAIES, DlDTinUU NITRATE, L&NXHAHUU
hurate). With ammonia forms

Ni(N0,)2.4NH,.2H20
(Laurent, A. Ch. [3] 36, 354) ; and

Ni(N0,)2.6NH,.4H20
(P. Rose, Amman. Kobaltverbind. [Heidelberg,

1871], 27). Also combines with mekel chloride

and ammonia to form
6(Ni(NO,)2.4NH,.HjO).(NiCl2.6NH,).10H2O

(Schwarz, W.A. B. 1850. 272).

The basic salt 8NiO.N2O5.5H2O is ppd. as a

white powder by adding boiling NH,Aq to a

solution of the normal salt (Habermann, M. 5,

440).

Falladium nitrates. The normal salt

Pd(N0,)2.!BHp forms brown-yellow rhombic
prisms ; very deliquescent ; obtained by dissolv-

ingPd in cold HNOjAq, evaporating to a syrup at

the ordinary temperature, and allowing to stand

in a warm place (Fischer, P. 10, 607). By dis-

solving the normal salt in water, and diluting,

the Pd is gradually ppd. as a basic salt. Basic

salts are also obtained by evaporating Pd in

HNOjAq at c. 100° to 120°, and treating the

residue vrith 'water (Fischer, l.c.; Kane, B. J, 24,

236).

Platinum nitrates. A brown salt, probably

Pt(NOj)„ is obtained by dissolving PtOi-ajHjO in

HNOjAq, or by decomposing Pt(S0,)2Aq with

Ba(NO,)^q, and evaporating (Berzelius).

Fotassium nitrate ENO,. {Nitre. Saltpetre.)

Melts at 339° (CameUey, C. J. 33, 277). S.G.

2-0958 to 2-1078 at 4° (Playfair a. Joule, 0. J.

1, 137) ; 2-059 at 0° (Quincke, P. 135, 642)

;

1-072 at M.P. (Braun, P. 154, 190). HJ".

K',0,N'0'Aq
1

(Th. 3, 518). Heat of solution= -7967 at 16°

-7814 at 34°, -7541 at 53° (Tilden, Pr. 38,

401). S.H. 13° to 98° = -23875 (Begnault, A. Ch.

[3] 1, 129). S. 13-3 at 0°, 21 at 10°, 31-2 at 20°,

44-5 at 30°, 63-9 at 40°, 85-9 at 50°, 110-9 at 60°,

139 at 70°, 172 at 80°, 206 at 90°, 247 at 100°

(Mulder, J. 1866. 65 ; v. also Tilden a. Shen-

Btone, T. 175, 23). Schift gives the following

tables {A. 107, 87, 293; for more extended tablei

17. Gerlach, Fr. 8, 286) :—

[K,0, NOT = 121,485; = 96,050

Weight of alcohol In

100 parts

10
20
SO
40
60
60
60

Weight of Elf0. In

100 parts solution
stnratedat IV

20-5

13-3

8-6

6-0

4-8

a-8
*

17
04
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at SI"

11683
1-1073

1-0695
1-051

1-0337

1-017

Weight of EHO. In
100 parts solatioD

21-98
16-63

11-08

8-31
6-54

2-77

S. in glycerin S.G. 1-225= 10 (Vogol, N.B.P.
16,667). ENOjisdimorplions; it usuallyCTystal-

lises intiimetric prisms, a:&:c= -689:1: '701; if a
drop of ENO,Aq is allowed to crystallise slowly

Under the microscope, rhombohedral crystals are

formed (Frankenheim, P. 92, 364). It the

rhombohedral crystals are touched by a pris-

matic crystal while the crystallisation is proceed-

ing, they are changed to prismatic; the prismatic

may be changed to rhombohedral by heating

nearly to the melting-point.

Oceurrenee.—In small quantities in all yege-

table boUb; also in most spring and river waters

(BouBsingault, O. B. 44, 108). Nitre is found in

the soil of caves, in different parts of the world,

wherein animal or vegetable matter undergoes
putrefaction, and where alkalis or alkaline earths

are present to combine with the nitric acid pro-

duced (v. NiiBiFicAiioN, p. 621). Nitre is also

found as an efSorescence on the surface of the

soil in parts of India, Arabia, South America,

and other warm countries; the percentage of

ENO, in a Bengalese soil was found by Davy to

be 8-3. ENO, occurs in the juices of certain

plants ; notably in the leaves of the castor-oil

plant.

ForrnaUon.—1. By the oxidation of nitro-

genous matter in presence of air, moisture, and
potash (c/. NrramcATioN, p. 521).—2. By the

action of K,COj or EOH on Ca(NO,)j, or NaNO,.
B. By the oxidation of NH, in presence of

moisture, air, and ferric oxide, and combination

of the HNO, formed with EOH (Pesci, 0. 1876.

807).
In the artificial preparation of nitre by oxi-

dation of nitrogenous matter in soils, the first

step is to prepare a soil rich in N-containing

materials ; this is done by mixing porous soil,

preferably that left from the lixiviation of a for-

mer nitre-bed, with farm-yard manure, animal

and vegetable refuse, and wood ashes or cal-

careous matter, and watering this with urine.

This soil is then formed into a mound under a

shed, and the process of nitrification is allowed

to proceed for perhaps a couple of years; air

must be freely admitted, and great care must be

taken to keep the soil neither too wet nor too

dry. About 51bs. crude nitre are obtained, on

an average, from l,0001bs. of such soil (for more
details v.Diotiokaiiy of Applied Cbemistbt).

Preparation.—1. By purifying crude nitre

prepared from the washings of sal^etre earth.

The liquor from the saltpetre earth contains

Ca(N0,)2, Mg(NOJj, with smaller quantities of

ENO, and NaNC^, and also alkaline chlorides

;

E^CO, (wood-ashes) is added, the liquid is fil-

tered and evaporated ; the crude ENO, is then

treated with enough boiling water to dissolve all

ENO, but not all the NaCl present-S. of ENO,
at 100° "347, S. of NaCa at 100" =89—the
liquid is boiled for a considerable time, when
NaCr separates with CaCO, and MgCO,; the

liquid 12 theii run off, and while orystallising it

is constantly stirred to insure formation of small

crystals containing little mother-liquor; the crys-

tals are recrystallised, washed with saturated

ENOjAq (to dissolve the last traces of alkaline

chlorides), and again crystallised.—2. From
Chili-saltpetre (NaNO,), by adding this salt to

hot cone. E^COjAq, when N^CO, separates and
ENO, remains in solution. The mother-liquor

is evapordted as long as Na2C0, continues to

separate, then run off and allowed to crystallise,

with constant stirring.— 3. By neutralising

pure HNOjAq with pure EOHAq or E^COjAq,
evaporating, and crystallising.

Properties.—A white, crystalline salt; di-

morphous ; S.Q-. c. 2-1 ; easily sol. water, solu-

tion tastes cool and bitter ; melts below red heat
to a colourless liquid which solidifies on cooling

to a white fibrous mass, known as mmeral crys-

tal or salprunellcB. At red heat evolves O, and
N as temperature increases. Deflagrates when
heated with combustible bodies (for physical

properties v. beginning of article).

BeacOons.—1. Decomposed by heat; at c.

300°-400° O is evolved, and KNOj formed; as

temperature increases N is evolved, and finally

a mixture of EjO and Kj04 remains.—2. Evolves
O when heated in presence of combustible sub-

stances such as P, S, Zn, 0, &e. Hence the

use of ENO, in gunpowder ; and as an oxidiser

when molten.— 3. Heated vrith copper foil, nearly

pure K^O is formed; a similar change occurs

when ENO, is heated with iron.—4. Most ele-

ments are oxidised by heating with ENO, ; if the

oxide produced is acidic, a E salt of the corre-

sponding acid is produced.—5. Organic com-
pounds are generally burnt (to CO, and H,0) by
heating with ENO,.—6. Eeduced by the copper-

zinc couple, in presence of water, at first to

ENO, and then to NH, ; a similar reduction

takes place by hydrogen occluded by Pd, Pt, or

Gu (Gladstone a. Tribe, C. J. 33, 139, 306).-

7. Beacts with hydrogen chloride gas to form
KGl, evolving CI and M oxides (Thomas, O. J. 83,

367). For methods by which nitre may be valued
approximately, or completely analysed, reference

must be made to Manuals of Analysis ; for an
account of the technical applications of nitre re-

ference should be made to Dictionabi or Applied
Chemistky.

Bhodinm nitrate Bh(N0,),.2H20 (?). A gum-
like, very deliquescent, mass, obtained by dis-

solving EhjOa.aHjO in HNOjAq, and evaporating

at 100° till HNO, ceases to be evolved (Claus,

J.pr. 34, 428 ; Berzelius).

Bnbidinm nitrate BbNO,. Obtained in long

needles, or six-sided prisms (according to rate of

evaporation) by neutralising HNO,Aq by Bb^CO,
and evaporating. S. 20-1 at 0°, 43-5 at 10°.

When heated evolves (Eirchoff a. Bunsen,
P. M. [4] 22, 55). According to Ditte (O. B. 89,

641) an add salt, 2BbN0,.5HN0„ is obtained by
dissolving BbNO, in HN0,.Hp ; this salt ia de-

composed by water or heat.

Samarium nitrate Sm(NO,),.6H20. Pale
yellow prisma ; e. sol. water ; S.Q-. 2-875 (Cleve,

O.J/. 48, 74; 61,146).

Scandium nitrate Sc(N0,),(7) Small plates

;

by evaporating at 100° a solution of Sc,0, in

HNO,Aq. Decomposed by heat, giving a basic

salt soluble in water (Nilson, B, 13, 1444).

LLa
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Silver nitrate AgNO,. (Lunar camHo.)
B.G. 4-238 to 4-328 (SohrBder, P. 107, 113). S.
121-9 at 0°, 227-8 at ig-S", 500 at 54°, 714 at 85",

1111 at 110° (Kremers, P. 92, 497) ; S. 1622-5 at
125°, 1941-4 at 133° (Tilden a. Shenstone, T.
175, 23). Saturated solution boils at 125°. S.
in boiling alcohol = 25. Melts at 218° (Garnelley,

C. /. 33, 276). H.F. [Ag, 0, N0'] = 30,745;
[:Ag,N,0'] = 28,740 (Th. 3, 517). erystallisea
in trimetrio system; fl!:6:c = -9433:1:1-37. S.H.
16° to 99° = '14352 (Regnanlt, A. Ch. [3] 1, 129).

Preparation. — Pure Ag is dissolved in
HNOjAq, the solution is evaporated to dryness,
the residue is heated gently till all HNO, is

removed, when it is dissolved in water and crys-
tallised. If solution of Ag in nNO,Aq proceeds
in the cold the liquid becomes blue from solution
of NjOa, but no gas is evolved ; on warming, NO
escapes rapidly. AgNO, may be prepared from
Ag which contains Cu by saturating warm
fairly cone. HNOjAq with the metal, adding
enough KOHAq to a part of the solution to

ppt. Ag.;0 along with CuO, digesting the pp.
with the rest of the solution, whereby the re-

maining CuO is ppd., filtering, and evaporating
the filtrate.

Properties.—White trimetric crystals ; solu-

tion in water is perfectly neutral to litmus
paper, has a metallic taste, and is poisonous

;

melts below red heat ; is a powerful cSiUstic, at

once destroying flesh when applied to it,

AgNO, is readily reduced by organic matter in

light.

Beactiona.—1. Decomposed by heat, leaving
Ag.—2. With hydrogen chloride gas forms AgCl
and HNO„'with evolution of a very little CI
and NO (Thomas, 0. J. 38, 371).—3. With or-

ganic matter, e.g. paper, dust, drc, forms Ag in

presence of sunlight.—4. AgNOjAq is slowly and
very partially decomposed by hydrogen with
ppn. of Ag (Enssell, C. J. [2] 12, 3).—5._ Ura-
rums oxide, TJO,, ppts. Ag, with production of

U0a(N0,)2 (Isambert, O.B.80, 1087).

Combinations.—1. With ammonia, to form
AgN03.2NH3 ; by supersaturating cone.AgNOjAq
with NH, ; decomposes above 100°, giving off

NH, and N (Marignac, P. 9, 418 ; Mitscberlich,

A. Oh. [2] 72, 288; Kane, P. 20, 153). Dry
AgNO, absorbs NH, to form AgNOj.SNH,.
(H. Bose, J. 1857. 256).—2. With silver bromide,

to form AgNOj.AgBr; by dissolving freshly

ppd. AgBr in very cone, hot AgNO^Aq (Risse,

A. Ill, 42). AgCl seems to form a similar

compound.—3. With silver iodide, to form seve-

ral compounds. 2AgN0s.AgI is obtained by boil-

ing very cone. AgNOjAq with Agl, pouring off,

and allowing to cool (Bisse, A. 171, 23 ; Biche,

4.111,39; c/.Weltzien,A 101,127; Kremers,

J. pr. 71, 54 ; Preuss, A. 29, 329 ; Sohnauss,
Ar. Ph. [2] 82, 260 ; Hofmann, A. 171, 23

;

Sturenberg, Ar. Ph. [2] 143, 12).-4. With
aminonium and potassium nitrates to form'
AgNO,.MNO,(M =NH, or K) (Ditto, C. B. 101,

878).
Sodium nitrate NaNO,. (Cubic saltpetre.

Chili saltpetre). S.G. 2-2606 at 4° (Playfair

a. Joule, C. S. Mem. 2, 401) ; 2-246 at 15-5°

(Holker, P. M. [3] 27, 213) ; 1-878 at melt-

ing-point (Braun, P. 154, 190),. Melts at c.

816° (CarneUey, C. J. 33, 276). H.F.
1Kb, N, 0^ = 111,250; FNa, 0, NO'n = 113,255;

[?^0f^ =91,310(^3, 518). Heat

of solution -4786 at 16°, -4255 at 54° (Tilden,
Pr. 38, 401). S. 72-9 at 0°, 80-8 at 10°, 87-5 at
20°, 94-9 at 30°, 102 at 40°, 112 at 60°, 122 at 60°,

134 at 70°, 148at 80°, 102 at 90°, 180 at 100°, 200
at 110°; saturated solution freezes at —17-5°
(Budor£f, B. 2, 68), contains 216-4 parts NaNO,
in 100 water, and boils at 119-7° (Mulder, J.
1866. 65 ; cf. Ditto, O. B. 80, 1164; Maumen«,
C. B. 58, 81 ; 81, 107). Schiff (A. 110, 75) gives

a table showing S.O. and p.o. composition of

NaNOaAq. S.in alcohol (61-4 p.o.) at 26° = 21-2

(Pohl, W. A. B. 6, 600 ; v. also Wittstein, Vier-
telj. Zeit. Pharm. 12, 109). 75 parts NaNO, added
to 100 parts water at 13-2° lower the tempera-
ture through 18-5°. 50 parts NaNO, mixed with
100 parts snow lower the temperature to
-17-5°.

Occurrence.—In large quantities in Chili,

Peru, and some other parts of South America.
Preparation.—1. The crude salt is purified

by repeated solution and crystallisation ; or it

is recrystallised once or twice, the first portions
of each crop of crystals being rejected, then
heated with HNOjAq, whereby chlorides are

transformed into nitrates and again crystallised.

2. By neutralising HNO,Aq with NaOHAq or

Na^COjAq, and evaporating.

Properties.—White obtuse rhombohedrons,
having much the aspect of cubes ; hence the
name ctibic saltpetre. Absorbs water from moist
air. Melts c. 316°, and solidifies to white mass
on cooling ; decomposes at higher temperature
similarly to, but more readily than, KNO,

;

deflagrates with charcoal, &o., but less quickly
than KNO,.

Reactions.—Decomposed by heat at o. 850°-
380°, evolving 0, and at higher temperature N
also.—2. Heated inpresence of oxidisable bodies,

produces oxides, which, if acidic, form Na salts

of corresponding acids.—3. With hydrogen
chloride forms NaCI, and evolves NO and CI

(Thomas, 0. J. 33, 367).

Strontium nitrate Sr(N0,)2. Prepared by
adding to SrCO, enough HNO,Aq to dissolve

nearly all the salt, filtering, and crystallising.

Separates without water of crystallisation from
hot cone, solutions ; from cold and more dilute

solutions crystals of Sr(N0a)j4H,0 are ob-

tained (Souchay a. Lenssen, A, 99, 45). The
anhydrous salt crystallises in octahedrons, S.G.

2-98 at 16-8° (Favre a. Valson, 0. B. 77, 579).

The hydrate forms triolinic crystals, a:b:c

= -5895:1: -808, S.G. 2-249 at 15-5° (P. a. V., l.e.)

H.F. [Sr,N,0'] = 109,910 {Th. 3, 517). S. an.

hydrous salt 20 in cold water, 200 in boiling

water. Melts at red heat with decomposition,

leaving SrO. Does not react with HGl gas

(Thomas, 0. J. 33, 371). A compound with Si

acetate, viz. Sr(N0,)j.Sr(0jH,0),!.3H,0, is oh

tained by allowing a mixed solution of the aaltii

to evaporate (von Hauer, J. pr. 74, 432).

Tellariam nitrate. The compound
8TeO,.2NjO,-3H.iO is obtained by dissolving Te
in excess of hot HNO.,Aq S.G. greater than 1'15';

the salt crystallises in forms which are probably

ortborhombic ; soluble in HNO,Aq; easily do-

composed by water with separation of TeO,
(Klein, A. Ch. [6] 5, 69).
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Thallium nitrates. Thallous nitrate, TmO„
ia obtained hy disaolving Tl in not very cone.
BNOjAq, keeping as small an excess of acid as
possible, and evaporating. Bhombic prisms,
S.a. 5-6 (Lamy a. Des Oloizeaux, N. 1, 116). S.
10-6 at 15°, 43-5 at 68°, 588 at 107"" (Crookes,

C.J. 17, Ul; Lamy, O. B. 54, 1255). Insol.

alcohol. Melts at 205° without decpmposition
and solidifies to a glass S.G. 5-8 (Lamy, I.e.)

HJ'.[T1,N,0T = 68,150 (Th. 3, 517). Strongly
heated in a crucible leaves TINO, and TljO,
(Carstanjen, J.pr. 102, 65, 129).

ThalMc nitrate T^NO,),. Separates in large

deliquescent crystals from solution of TIO.OH
in HNOjAq S.O. 1-4 ; according to Strecker (A.

135, 207) the crystals contain 6H2O, and accord-
ing to Willm (A. Oh. [4] 5, 6) 8H2O. Decomposed
at 0. 100°.

Thorium nitrate Th(NO,)4.12H20. Large,
translucent tables; very hygroscopic; lose

SH^O over HjSO,. Forms a very soluble double
salt with EKO,.

Tin nitrates. No definite salt has been
isolated. Stannous oxide dissolves in very
dilute cold HNO,Aq, but the solution decom-
poses on heating with separation of SnO, (c/.

Ditte, A. Ch. [5] 27, 145). Sn dissolves in cold
very dUute HNOjAq, with production of NH^.NO,
and probably Sn(N03)2. Freshly ppd. SnOj dis-

solves in HNOjAq : on heating SnO, is ppd.
Titanium nitrate. By evaporating a solution

of TiO, in HNO^q over lime, Merz obtained
lustrous plates 5TiO2.N2Oj.6HjO ; soluble in cold

water {J. pr. 99, 157).

Uranium nitrate. By dissolving IT or an
oxide of U in HNO^Aq, and evaporating, large,

yellow, rhombic crystals are deposited having
thecompositionXJ02(NO|)2.6H20 =uramyl rUtrate.

S.O. 2-807 (Boedeker). Effloresces somewhat
in dry air; melts at 69-5°, and boils at 118°

(Ordway, J. 1859. 114). A trihydrated salt,

UO,(NO,)2.3H20, was obtained by Schultz-
SeUack \Z. [2] 6, 646) by evaporating a strongly

acid solution of the ordinary salt over RjSOi and
EOH. Beacts withECl to formU oxychloride with
evolution of CI and NO (Thomas, O. J. 38, 371).

Vanadium nitrates. No definite salt has
been isolated. By dissolving YO or VO, in

HNOjAq, a blue solution is obtained which
cannot be evaporated without decomposition
(Berzelius). By dissolving VjO, in HNOjAq, and
allowing to evaporate, a reddish residue is ob-

tained (Berzelius).

Yttrium nitrate T(NO,)3.6E20. Large
translucent crystals; by evaporating over

HjSOt, a solution of YjO, in HNOjAq (Cleve,

Bl. [2] 21, 344). Heated till NO^is evolved, the

basic salt 2Y.^Oa.3N205.9H,0 is obtained (v.

Bahr a. Bunsen, A. 137, 1).

Zinc nitrate Zn(N03)2.6H20. Zn dissolves

in HNOgAq with formation of NH^NO, and
Zn(NO,),; from very dilute HNO,Aq, NjO is

evolved. The salt is prepared by evaporating a
solution of Zn, ZnO, or ZnCO,, in HNO,Aq.
Large 4-sided prisms ; deliquescent ; very soluble

water and alcohol ; melt at 36-4° and boU at

131° (Ordway, Am. S. [2] 27, 14) ; lose 2HjO im

vacuo over H^SO^ (Vogel a. Beischauer, N. J. P.

11, 137); lose all H,0 by heating to 105° in

stream of dry air (Pierre, A. Ch. [3] 16, 247).

S.Q. 9-063 at 1S° (CSarke's Table of Spedfie

Gravities (newed.) 110). H.F. [2n,0^N'0^6H»0]
= 142,180 ; [Zn,0,N^O=Aq] = 102,510 (Th. 3, 618).

The S.G. of Zn(N03)jAqand p.cof Zn)N0j)2 are

given by Franz (J.pr. [2] 5, 274) :—

s.a.
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bilre by the uae of E^SOj. Lavoisier allowed

that this acid contained O; Gavendiali proved
the presence of K in it, and obtained it by passing
electric sparks through moist and N.

Formation.—1. By burningH in Oin presence

of air (Lavoisier ; Eolbe, A. 119, 176 ; Hofmann,
B. 3, 658). The experiments of L. T. Wright
(C J. 35, 42) tend to show, although they do
not absolutely prove, th\t the HNO3 is formed
by oxidation of NH„ not of K.—2. By passing

electric sparks for some time through a mixture
of moist N and O (Bottger, J. pr. 73, 494

;

ferrot, 0. R. 49, 204 ; Buff a. Hofmann, A. 113,

140).—3. By exploding air with electrolytic gas

(BCj+O) (Bunaen). Hempel'a experiments (B.

23, 1455) ahow that HNO, is formed when air is

burnt with and electrolytic gas under pressure

of several atmos. Hempel also proves that

considerable quantitiea of HNO, are formed
when C is burnt in oompreased air in preaence

of strongly compresaed O.—4. By burning air in

coal-gaa (Ilosva, Bl. [3] 2, 784) ; or coal-gaa in

air (Wright, G. J. 35, 42).—5. According to

Berthelot (O. B. 108, 543), a very little HNO3 ia

formed when ether and P are alowly oxidised

by air in presence of water.—6. Nitrates are

formed by the oxidation of nitrogenous animal
or vegetable matter in the aoil {v. Nixbification).

7. Ozone producea NH4NO2 from NH„ and
NHjNO, eaaily oxidises to NH,NO, (Carius, A.

174, 31 ; Sohonbein, /. pr. 75, 99 ; Weith a.

Weber, B. 7, 1745 ; Wohler, A. 136, 256).—8. By
oxidising NH, in presence of moisture ; e.g. by
passing NH, and air over Ft black heated to 0.

300° ; by distilling (NHj),SO, and cone. H,SO,
with KjCrjO,; or distilling (NH4)2SO, with

KMnO, and dilute H^SOjAq (Tessifi-du Mothay,

W. J. 1871. 260).—9. HNO3 is a product of the

reaction of NOj with H^SO/, and NaNO, is

formed by acting on NaOHAq with NjO, (Lunge,

B. 12, 1058).—10. By heating MnCL, or MnSO,
with NaNOa (Kuhlmann, W. J. 1862. 239).—
11. By decomposing Ba(N03)jAq or Pb(N03)iAq

by HjS04Aq, filtering, and concentrating by eva-

poration.—12. By heating NaNO, with AIO3H,

or SiOj (Wagner, D. P^J. 183, 76).

Preparation.—1. A mixture of 101 pts.

thoroughly purified and dry KNO3, in coarse

powder, and 98 pts. pure H^SOj is heated in a

capacious glass retort, the neck of which passes

some way into a glass receiver which is kept

cold. The distillate is again distilled till one-

third has passed over, when a quantity of cone.

H2SO4 equal to the contents of the retort is

added (when the retort is cold), the receiver is

changed, and distillation is continued ; the dis-

tillate is again distilled- at as low a temperature

as possible, to get rid of B^SO^ ; the distillate

thus obtained is gently warmed, and a current of

perfectly dry COj is passed through it until it is

quite colourless ; oxides of N are thus removed.

HNO2 may be removed by distilling with a little

urea, which decomposes HNO.^, giving COj, BL,0,

and N.—2. Commercial acid is distilled, after

addition of a little ENO, to decompose E^SO^,

until a few drops give no pp., when diluted, with

AgNO, ; the receiver is then changed and distil-

lation continued.

Preparation of fuming nitric acid.—The red

faming acid eonaists of a solution of NO, in

UNO, ; it ia a more powerful oxidiser than the

ordinary acid. It is prepared by heating 0,

202 pta. ENO, with 98 pts. H^SO^ and continuing
the distillation as long as liquid cornea over

;

the second stage of the process, which is

represented by the equation EHSO4 + ENO,
= EjS04 + ENO,, occurs only at a temperature
so high that part of the ENO, is decompoaed
with formation of NO,. A better method ia to

arrange the materiala so that a portion of the
ENO, ia reduced to NO, as soon as it is formed

;

this may be done by mixing 100 pta. ENO, with

3^ pts. starch, placing the mixture in a large

retort the beak of which passes inside a glasa

tube 3 to 4 feet long which tube dipa into a glaaa

receiver kept very cold, and adding 100 pts. S^SO,
S.G. 1-85. The process goes on almost without
the application of heat. About 60 pts. red
fuming acid are obtained from 100 pts. ENO,
(Brunner, Bip. Chim. aipp. 3, 188).

Properties.—Perfectly pure ENO, has not
been isolated; Boscoe obtained an acid with
from 99-5 to 998 p.c. ENO, (A. 116, 211). Nitric

acid is a colourless, highly corrosive liquid ; ac-

cording to Berthelot it aoUdifiea at c. —47°; the

B.P. is 86°, but decomposition begins below this

temperature; at c. 256° the change 2HN0,
= 2N0j + E,0 + ia complete. The following

table ahowa the proceas of decomposition by
heat (Carina, j5. 4, f""

1
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It these results are plotted, and a curve drawn,
with the horizontal lines showing molecules of

H,0 and the vertical lines showing quantities ot

heat, the curve shows no signs of irregularity

;

hence, Thomsen concludes that the heat of solu-

tion and dilution of ENO, does not indicate the
formation of any definite hydrates of HNOj.
Considering the results which have followed a
very close and extended examination of the heat
of dilution of E^SO^ {v. especially Pickering,

O. J. 57, 64), it seems inadvisable to draw con-
clusions in favour of, or against, the formation
of hydrates of ENO„ from the limited number
of thermal observations made by Thomsen.
Berthelot {Bl. [2] 22, 580) has also measured
the heat produced on adding water to HNO,
already diluted with known quantities of water,
and concludes that a hydrate HKO,.2H.20 exists

in aqueous solutions of ENO,. Ferkin has de-

termined the magnetic rotatory power of HNO,
and HNOj-icHjO (0. J. 55, 680) ; his results

are :—M.M. HNO. = 1-18 ; M.M. HNO.+ 2-67H20
= 3-656. Now by deducting 2-67 (M.M. of 2-67HjO)
from 3-656, we get -986 as the M.M. of HNO,
in presence of 2-67H2O ; but pure HNO, gave
M.M. 1*18 ; hence the water has reduced the
M.M. of HNO, by -194. From these results,

Perkin concludes that HNO, and H2O combine
to form H,NO,.

The electrical conductivity of HNQsAq for

increasing dilution has been measured by Eohl-
rausch a. Grotrian (P. M. [4] 49, 417^ and by
Ostwald [Z. P. C. 1, 74). Conductivity increases

glightly nrith dilution, but soon reaches a maxi-
mum. The behaviour of HNO,Aq in this re-

spect is characteristic of that of the strong

monobasic acids (e/. also Bouty, 0. B. 106, 654).

Boscoe (C. J. 13, 150) has shown that distilling

HNO,Aq at 760 mm. results in production of an
acid containing 68 p.o. HNO, ; the formula
2HN03.3HjO requires 70 p.c, and HNOj-SH^O
requires 63-6 p.c, HNO, ; the liquid of constant

B.P. is therefore not a definite hydrate. This
liquid boils at 120'5° under 735 mm. pressure.

By distilling at 150 mm. pressure, Boscoe ob-

tained an acid containing 67*6 p.c. HNO, ; at

70 mm. (B.P. 65°-70°) the acid contained 66-7

p.o. HNO, ; at pressure greater than 760 mm.
rather more than G8 p.c. HNO, was present in the

acid of constant B.P. The percentage of HNO,
in the liquid obtained by passing dry air into

HNOjAq containing from 64 to 68 p.c. HNO,,
varies with temperature; the higher the tem-
perature the greater the percentage of HNO,.
For every mixture of HNO, and HjO there is a
fixed temperature, whereat HNO, and H,0 eva-

porate in the same proportion as they are pre-

sent in the residual acid ; for 66-2 p.c. HNO,
this temperature is 100°, for 64-5 p.o. it is 60°

(Boscoe, Le. ; for older observations v. MUlon,
J.pr. 29, 349 ; Smith, Ph. C. 1848. 203). When
HNO, and H,0 are mixed, the maximum con-

traction takes place for the ratio 2HNO,:3H20
(Kolb, A. Oh. [4] 10, 140).

Kolb {A. Ch, [4] 10, 136) gives the following

table, showing weight of HNO, is 100 pts. of

HNO,Aq (p) at 0° and 15°. The numbers marked
witii an asterisk were directly determined by
adding a weighed excess of CaCO,, and weighing

tha residue :—
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86-00
33-86*

32-00

31-00
30-00

29-00
28-00*

27-00

25-71

23-00

20-00

17-47*

15-00

13-00
11-41*
7-22*

4-00

2-00

0-00

b.(i.

mOo

1-284
1-226*

1-214

1-207

1-200

1-194
1-187*

1-180
1-171*

1-153

1-132

1-115

1-099

1-085

1-075

1-050

1-026

1-013

1-000

atl6»

1-218
1-211*

1-198

1-192

1-185

1-179
1-172*

1-166
1-157*

1-138

1-120

1-105

1-089

1-077
1-067*

1-045*

1-022

1-010

1-999

Contraction

.0-0729

0-0718
0-0692
0-0678

0-0664
0-0650

0-0635

0-0616

0-0593

0-0520

0-0483

0-0422

0-0336

00316
00296
0-0206
0-0112

0-0055

0-0000

On adding water to the fuming red nitric

acid, the liquid becomes green, then blue, and
finally colourless when dilute; red vapour of

NOj is evolved, the more rapidly the higher is

the temperature. The NO, present in the
fuming acid is slowly decomposed 'by the
added water, giving HNOj, which colours the
liquid blue (the green colour being the result of

the yellow caused by NOj and the blue caused
by HNO,) ; on further dilution NO is evolved,

and only HNO, remains

:

(1) 2NO2 + HjO = HNO3 + HNO,

;

(2) 3HN0j = HNO3 + 2N0 + Sfi.
BeacUons.—1. Beat decomposes HNO, to

KO2, H2O, and ; the decomposition is complete
at c. 256° (CariuB, B. 4, 828).—2. Light slowly
decomposes HKO, in the same way as heat;
hence very cone. HNOgAq kept in an open place
always contains some NO,.—3. The products of

electrolysis of HNOjAq vary with the dilution of

the acid ; with acid 2HN03:3H20 no H is evolved
at first; after a little NO comes oS, and then H
begins, while the NO slowly ceases ; as dilution

increases H is evolved aud products of reduction
—N^Oj, NO, N, and NH,—are produced, the more
rapid the electrolysis the greater is the quantity
of H evolved ; very dilute acid evolves H only
without the formation of reduced products (Bour-
goin, J. Ph. [4] 13, 266 [abstract in C. /. [2] 9,

885] ; Gladstone a. Tribe, 0. J. 35, 172).—4. Cone,
HNOgAq is rapidly reduced by hydrogen occltided

by Pt or Pd, with oxidation of the H (G. a. T.,

I.C.).—5. HNOjAq is also reduced by many
metals ; the products vary with temperature,
concentration of the acid, and the nature of the
metal. Mg with 68 p.o. acid plus an equal quan-
tity, or twice the quantity, of water, produces H
along with gaseous reduction-products (G. a. T.,

C. J. 35, 178). The gaseous reduction-products
are generally N^O, NO, and N ; these gases are
formed by the reaction with HNOjAq of e.g. AI,
Cd, Co, Cu, In, Fe, Pb, Mg, Ni, Ag, Tl, Sn, Zn
(Acworth, O. j; 28, 828 ; Acworth a. Armstrong,
C. J. 32, 64). It appears to be the case that the
greater the heat of formation of a metallic oxide
the more completely is HNO,Aq reduced by the

metal (cf. Thomson, Th. 3, 647). Al, Cd, Pe, Mg,
Pb, Sn, Zu, and the alkali metals produce
NHjNOa and NH,OH, but no nitrous acid or
nitrites ; Bi, Cu, Hg, and Ag produce nitrites

but no NH^NOa or NH^OH (Divers, 0. /. 43^
443; for the combined action of HNOgAq and
HgSOjAq on Zn v. Divers a. Shimidzu, C. J.

47, 697). In most cases nitrates of the metals
are formed, but sometimes these are decomposed
with the final formation of oxides, e.g. Sb, Sn,
and W (v. also Veley, Pr. 48, 458). Ta, Ti, Au,
and most of the Pt metals do not react with
HNOjAq.—6. All the solid non-metals are oxi-
dised by nitric acid.—7. Oxidisahle compounds
are oxidised by HNOjAq; e.g. ferrous compounds
are changed to ferric, stannous to stannic, ar-

senious to arsenic; sulphides generally yield

sulphates and nitrates.—8. Eydriodie acid and
iodides yield HjO, NO, and L—9. Hydrochloric
acid gives H^O, NOCl, and CI (v. aqua regia
under CHLOBHYnitic acid, vol. ii. p. 8 ; Reactions
No. 17).—10. Organic compounds are oxidised
by HNOjAq; straw, hay, cotton, <Sro., are in-

flamed by the cone, acid (Eraut, B. 14, 301).
Many organic compounds, especially,'those of the
benzenoid class, form nitro- derivatives, H being
replaced by NOj.— 11. With starch, NjO, or a
mixture of this with NO^ is produced ; HNOjAq
S.G. 1-3 to 1-35 gives ahnoBt pure NjOj ; if the
B.G. is greater than 1-35 NOj is also produced

;

if S.G. is less than 1-3 the chief gaseous product
is NO (Lunge, B. 11, 1229, 1641).

Combinations.—1. With water; it is still

undecided whether a hydrate or hydrates of

HNOj are produced when HNOj is dissolved in
water; v. Properties, p. 519.—2. With ammoma
to form NHjNOj.—3. With dry sulphur dioxide
to form SOg.NOj.OH {v. Nitrogen derivatives or
suLPHUB ACIDS in vol. iv.).—4. With some ni-

trates to form acid salts; according to Ditte

(A, Gh. [6] 18, 320), the nitrates which combine
with HNO3 when dissolved in excess of the acid

are those of NHj, K,Bb, and Tl.—5. With nitric

anhydride to form (HNO,)2N20j ( = HjN^O,, ; o,

Dinitiric acid, infra).

Detection, and Estimation v. Manuals 0/
Analysis.

DiNiTMO ACID HjN,0„(= (HNOj)j.NjO,)-

Weber (J. pr. [2] 6, 342) obtained this compound
by adding very cone, colourless HNO, to melted
N^Oj, and cooling to c. 8° (for details of prepa-

ration V. Weber, l.c.). A bluish yellow liquid, so-

lidifying at c. 5° ; S.G. 1-642 at 18°. Fumes in air

;

dissolves in water with production of much heat

;

when gently warmed N^Oj is evolved. It is very

dangerous to keep the compound in sealed tubes

as explosions generally occur. Acts as a power-
ful oxidiser ; forms NO, derivatives with many
carbon compounds. The relation of this acid

to nitric acid is probably similar to that of disul-

phonic to sulphonic acid : HjSO, + SO,= H^SjO,

;

2HN0,-l-NA=HsN,0„. M. M. P. M.
NIIBIDES. CompoundsofN with one other

more positive element. The term is generally

applied to the binary compounds of N with B,

F, Si, and the metals. The metallic nitrides

have for the most part the composition denoted

by the formulsB EN, E^N, orKjN ; R =• monovalent
metal. They are mostly obtained by the action

of ammonia on metallic oxides or chlorides;

frequently also by the direct action of atmospheria
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nitiogen on metals at the moment of separation

from their oxides by charcoal. Some metallic

nitrides are also obtained by the reaction of

metals or oxides of metals with hydrazoio acid,

HN, (g.v. p. 659). Most of them have a metallic

aspect, are easily decomposed by heat, sometimes

that nitrates are formed in a fertile soil from NH,
salts applied to the soil. The following table,

taken from the article Nitbifioatiom in the first

edition of this Dictionary ^Supp. iii; p. 1399),

exhibits very clearly the oxidation of liH^ ealta

to nitrates in the soil :

—

Nitrogen existing as nitrates in one million parts of drainage water.
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volume due to temperature and atmospheric
pressure.'

The result of Warington's examination ol
the classes of bodies that undergo nitrification

in Eoils ia, that all nitrogenous substances which
yield ammonia by the action of organisms ex-
isting in fertile soils are nitrifiable {G.J. 45,653).

The conditions under which nitrification pro-
ceeds in soils, sewage, &o., are as follows (W.
C. J. 45, 654 el seq.) :— (1) A sufficient quantity
of some base must be present to combine with
the nitric acid. When the whole of the bases
present are neutralised the nitrification stops,
although nitrifiable compounds may still be pre-
sent. There is a limit to the quantity of alka-
line carbonate which can be present in a liquid
undergoing nitrification. This fact renders im-
possible the nitrification of urine, except when
dilutedwith water, because the first product of
the action on urine of organisms in the soil is

NH, carbonate, and unless this be present in
very moderate quantity nitrification cannot pro-
ceed. Warington's experiments showed that 14
parts urine in 100 water did not nitrify when
kept in contact with soU containing nitrifying

organisms for 172 days. Addition of gypsum
allows nitrification to proceed in cases where it

would either not occur or be stopped by the
presence of NH, carbonate (W., C. J. 47, 758

;

Pickard, Ann. de Science agrwiomique, 1884. 302;
Joulie, ibid. 1884. 289). Thus, whereas a 14 p.o.

urine solution did not nitrify after 172 days, a
30 p.o. solutioUj towhich gypsum was added, nitri-

fied after 78 days, and a 50 p.c. solution contain-

ing gypsum nitrified after 151 days, (2) In order
that a nitrogenous liquid shall nitrify, the con-

centration of the liquid must not exceed a cer-

tain degree (for experiments v. G. J. 45, 662).

(3) A sufficient quantity of the nitrifying

organism must be present. The vigour of the

organisms obtained in different cultivations

differs considerably. A liquid which refuses to

nitrify when seeded, because its concentration is

excessive, may be caused to undergo nitrification

by seeding it with a very vigorous organism, i.e.

one which has been obtained by cultivation in a
fairly cone, solution well supplied with nutri-

ment. 'The plan that has proved most effective

in producing rapid nitrification is to make use of

the sediment lying at the bottom of the vessel in

which the nitrification of a fairly strong solution

has been conducted ' (W., Z.c.p. 665). (4) Stagnant
liquids of considerable depth nitrify much less

quickly than a shallow liquid of similar com-
position, or than a liquid which is poured over

a porous solid and so brought into contact with
fresh supplies of oxygen. (5) Some quantity of

carbon in combination—'organic carbon'—is

needed for the nourishment of the nitrifying

organism, but no advantage accrues from the

presence of more than is required for this pur-

pose (c/. Munro, 0. J. 49, 651 et seq.). (6) Nitri-

fication proceeds within certain limits of tem-
perature ; the organism seems to be destroyed
at, or somewhat below, 100° ; at 8°-5° nitrifica-

tion proceeds much more slowly than at some-
what higher temperatures. (7) Light tends to
decrease, or even stop, the process of nitrifica-

tion («. W., O. J. 33 , 44). The product of nitri-

fication is sometimes a nitrite, sometimes a
nitrate, and sometimes both. The exact con-

ditions under which nitrite and nitrate are
formed have not yet been determined satisfac-
torily. In a later communication (0. J. 59,
484) Warington describes the isolation of two
organisms: one of those oxidises ammonia to
nitrous acid and has no effect on nitrites ; the
other produces neither nitrites nor nitrates in
ammoniacal solutions, but in absence of ammo-
nia rapidly converts nitrites into nitrates. P. P.
Frankland and G. C. Frankland {Pr. 47, 296)
seem to have isolated a bacillus, which grows
slowly in broth, and which converts ammoniai-al
salts into nitrates.

With regard to the distribution of the nitrify-

ing organisms in the soil, Warington's experi-
ments show that the organisms are not evenly
distributed below a depth of about 9 inches in
clay-soils (O. /. 45, 649), and that nitrification

occurs chiefly, if not altogether, in the surface-
soil, and rarely in a clay-subsoil 2 or 3 feet from
the surface (O. J. 51, 118). M. M. P. M.

NITHILES. Compounds of the form E.C:N
where B is an organic radicle.

Formation.—!. By distilling potassium alkyl

sulphates (EBSOJ with potassium cyanide
(Dumas, O. B. 25, 474).—2. From alkyl iodides

and potassium cyanide in presence of dilute

alcohol (Schlagdenhauffen, C.iJ. 48, 228 ; Henry,
O. B. 104, 1181).—3. By dehydrating amides by
distillation with P^O, or FjS^ (Dumas, Malaguti,
a. Leblanc, A. 64, 333).—4. By distilling organic
acids with potassium or lead sulphocyanide.
This reaction is most successful with aromatic
acids (KrusB, B. 17, 1766).—6. By boiling the
formyl derivatives of aromatic amines {e.g.

(formanUide) with zinc-dust (Gasiorowski, B.
17,73).—6. By the action of bromine and NaOH
on the amide of the acid containing one C
atom more : X-CHj-CONH^ + 3Br.,+ 8NaOH
= X.CN + 6NaBr + Na,COj + 6H20. this reac-

tion, which gives a means of descending the
series, is particularly applicable to the higher
homologues (yield from monoamide = 30 p.c),

but the lower the homologue the smaller is the
yield, till in the case of valeramide hardly any
nitrile at all is formed, the chief product of the
reaction being butylamine (Hofmann, B. 17,

1406).—7. By distilling the formyl derivatives

of aromatic monamines with zinc-dust, the yield

being 10 p.c.-20 p.o. (Gasiorowski a. Merz, B.
18, 1008).—8. By warming the oxim of the corre-

sponding aldehyde with AcjO.—9. Aromatic
nitriles may be formed from diazo- compounds
by Sandmeyer's reaction, using cuprous cyanide

(Sandmeyer, B. 17, 2653).
Beackons.—1. 'Beadily converted into NHj

and the corresponding acid by heating with

acids or alkalis. Cold cone. HClAq forms the

intermediate amides.—2. Alcohol (1 mol.) and
gaseous HCl form the salt of an imido-ether,

e.g. CHs.CH(OEt):NH26l.—3. Zim and dilute

acids yield the corresponding amine (Mendius,

A. 121, 129).

—

i. H^S unites, forming a thio-

amiie,e.g. CHj.CS.NH^.—6. Sodium polymeriseg

many fatty nitriles. Sodium aiting on an alco-

holic solution of aromatic nitriles often reduces

them to the aromatic hydrocarbons or their

hydrides (Bamberger a. Lodter, B. 20, 1702).—
6. EBr combines with nitriles. The product is

decomposed by water, fatty nitriles yielding the

acid, while beuzonitrile yields benzamide.--
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/. Hydroxylamine mutes, forming amidoxims
L.C(NH,):NOH.

Isonitrilej v. Oarbamikes.
miSILO • DIAC£IONAUm£ V. AcETON-

KITEILO - PKOPIONITEIIE. A name for
hydrocyanaWine v. vol. i. p. 104.

KITEITIiS. Salts of nitrous acid, HNOj, v.

Nitrous acid and Nitrites, under Nitkoqen,
p. 567.

ITIIBO- , Use of this prefix applied to in-
organic compounds : for nitro- compounds and
niiro- salts v. the element the nitro- compound of

which is sought for, or the salts to the names of
which niiro- is prefixed. Th\ia,nitroferrocyanides
are desoribod anierferrocyanides, a, section of the
group Cyanides ; tUtrochromate of potassium is

described under Ghbomates.
KirEO-ACENAPHTHENE C.jHgNO,. [155°]

(J.); [102°] (A.). Formed by nitrating ace-
naphthene dissolved in HOAc (Jandrier, C. B.
104,1858; Quincke, B. 20, 609 ; 21, 1454). Pale-
yellow needles (by sublimation). Easily reduced
by zinc and HCl to an amido- derivative, which
yields a bluish-violet product on oxidation.

Dinitro-acenaphthene C,;,H^{NOJj. [206°].

Yellow needles, formed at the same time as the
preceding (Q. ; cf. Berthelot, Bl. 8, 250).

KITEO-ACETIO ACID CHiNOJCOja or
CH,(ONO)CO^.

Ethyl ether "EtA.'. (o. 155°). S.G. 2 1-133.

Formed from bromo- or iodo-acetic ether and
silver nitrite at 130°. Extracted with ether
Fororand, Bl. [2] 31, 536 ; Steiner, B. 15, 1605

;

Lewkowitsoh, J. pr. [2] 20, 168). Oil, smelling
like nitrous ether. Yields amido-aaetio ether

on reduction. Splits up when boiled for a long
time, yielding CO,, oxalic ether, and KO.

EIIE0AC£IAHII)0-I)I-1IETHYI.-HYDE0-
QUmOEE V. Acetyl-di-methyl derivative of

NlIBO-AMIDO-BYDBOQUINONE.
NITBO-ACEX-ANIUNE v. Acetyl dervoative

of NlIBO-ANUiINE.
KITSO-ACEI-NAFHTHALIOE v. Acetyl de-

rivative of KimO-NATHIHYLAMINE.
NITEO-ACEIONIXEILE. A name formerly

given to fulniinic acid (v. vol. ii. p. 317).
NIIEO-ACEIONYL-UEEA

CMe,<^°^';J,^CO>(?). [141°]. Obtained by

nitrating acetonjl-urea (Franchimont a. Elobbie,

B. T. 0. 7, 241). Slender needles, si. sol. water
and benzene, sol. alcohol and ether. Decomposed
by boiling water, forming o-oxy-isobutyric acid.

o-NITEO-ACETOPHENONE C^H^NOs i.e.

CHj.CO.0„HjNOa[l:2]. Nitro-phcnyl methyl
ketone. Formed, together with the m- isomeride,

by nitration of acetophenoue, especially at 40°

(Engler, B. 18, 2238). Prepared by boiling o-

nitro-benzoyl-acetoaoetic ether with dilute H^SO^
for 8 hours, and extracting with ether (Gutbzeit,

A. 221, 325). Oil, v. sol. alcohol. With PCI5 it

yields ohloro-o-nitro-styrene. Boiling alcoholic

ammonium sulphide converts it into indigo.

KMnO, yields o-nitro-benzoio acid. Tin and
HCl yield o-amido-aoetophenone (242°-252°).

nr-lfitro-aceto-phenone

CH,.CO.O.H^NOj [1:3]. [81°] (Buchka, B. 10,

1714). Formed by the action of 7n-nitro-benzoyl

chloride on sodio-acetacetic ether and digesting

the product with water (Gevekoht, B. 15, 2084).

Obtained also by nitrating aoetophenone in the

cold. Needles, volatile with steam. Yields m-
nitro-benzoic acid on oxidation.

Oxim [132°]. Forms a methyl-ether [64 °J

(Gabriel, B. 15, 3063).
2)-IIitro-acetophenone CHs.CO.C^HjNO, [I:4J.

[81°]. Formed by the action of ^-nitro-benzoyl

chloride on sodio-acetacetic ether, and digesting

the product with water (Gevekoht, B, 15, 2084).

Formed also by warmingp-nitro-phenyl-propiolio
acid with dilute H^SO^, or by allowing its ether

to stand with cone. H^SO^ at 40°, pouring the

j7-nitro-benzoyl-acetio acid which is formed into

water, and expelling CO, by boiling (Drswson,
A. 212, 160; Engler a. Zulke, B. 22, 203).

Yellow prisms. Yields ohloro-^-nitro-styrene
with PGlj. Yields 2)-amido-acetopheuone [106°]

on reduction by tin and HCL
Phenyl-hydrazide

CH3.G(N^h).C,H,NOs. [132°].

mTSO-ACEI-IOLiriSE V. Acetyl deriva-

tive at NiTBO-TOLumniE.
NITBO-ACET-XYIIDE v. Acetyl derivative

of NiTBO-XYLIDINE.
DI.NITE0.ACETyLE»E-DI.TJREAC.N.H40,

i.e. C0<^g;gpg«g|>00. Di-mtroglycol.

urile. Formed by nitrating acetylone-di-urea

(Franchimont a. Elobbie, 12. T. C. 7, 18). Chars at

180°. On boiling with water it is decomposed into

CO,, water, and an isomeride of hydantoi'c acid.

HITEO- ACIDS V. Nitbo- compounds.
(b)-NITBO-ACKIDINE C„H,NA i.e.

C,sH8(N0-i)N. [214°]. Formed, together with
the two following bodies, by nitrating acridiue

(Graebe a. Caro, A. 168, 275). Golden-yellovi

plates (by sublimation), insol. water, si. soL
alcohol and ether. Its solution in dilute acids

shows blue fluorescence. The hydrochloride

crystallises in yellow prisms,
(i3)-iritro-acridine [154°]. Plates, v. sol. hot

alcohol. Forms salts with acids.

Di-nitro-acridiue C,3H,(N02)2N. Beddish-
yellow tables, si. sol. alcohol and ether. Does
not dissolve in dilute acids.

lEI-NITRO-ACBIDINE CABBOXYIIC ACID
C,3H5(N02)3NC0.,H. Formed by boiling methyl-
acridine with HNO, (S.G. 1-33) (Bernthsen, A.
224, 40). Yellow prisms.

NIIBO-ALDEHYDO-BENZOIC ACID
CeH3(CH0)(NOs).COjH [1:2:4]. [160 '].

Formed, together with a small quantity o(

C6H3(CH0)(N0j).C0.;EI [1:3:4] [184°] by nitra.

tingp-aldehydo-benzoic acid (Low, A. 231, 368).

Four-sided prisms (from water), v. sol. alcohol

and ether. With acetone and NaOH it formi
indigo-carboxylic acid.—AgA' : si. sol. water.

Ethyl ether EtA'.
NITBO-ALDEHYDO-GINXAMIG ACID

C.oHjNOs i.e. C,H3(CH:CH.CO2H)(NOj)(0HO)
[1:2:4]. [194°]. Formed by nitration of aldehydo-
cinnamio acid (Low, A. 231, 376). Prisms. 7.
sol. glacial acetic acid, acetone, and hot water,

hardly sol. ether or chloroform. Does not give

the indigo reaction with acetone and XaOH, so
that NO2 isprobably not ortho to OHO.—AgA' aq.

Ethyl ether EtA'. [80°]. Prisms.
NIIBO-AIIZABIN V. NlXKO-SI-OSS-ANTHSA-

QUmONE.
DI-NITRO-ALLYL-ANILINB 0„H,N,0, ijk

0,H5NHC,H,(N0j)j. [76°]. Formed from bromo-
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m-di-nitro-benzene, allylamine, and alcohol
(Eomburgh, B. T. G. 4, 192). Yellow needles.

Iri-ultro-allyl-aniline CjHsNjOj i.e.

CsH5NHC8H.,(N0j)s. [80°]. Formed by the
action of allylamine on chloro-tri-nitro-benzene

(pici'yl chloride) (B.).

p.KlIBO-ALLYI,.BENZOYL-AC£IIC ETHEB
C„H^(N0J.C0.0H{0,H5).C0jEt. [413°]. Formed
(from Bodium p-nitro-benzoyl-acetic ether and
ftUyl iodide (Perkin a. BeUenot, C. J. 49, 452).

miSO-AUIBO-ACETAlIIBE 0,HjN,0, i.e.

CHj{NH.NOJ.00NH5. Formed by decomposing
nitro-hydantpin by boiling water (Franchimont
a. Klobbie, B. T. C. 7, 239). Long prisms, de-

composing at 130°.

NITSO DI - AUISO- BENZENE v. NiiBO-
fllBNYLENE-DIAMINE.

NIIBO - AMIBO - BENZENE SUIFHONIC
ACID 0„H„N,SOj i.«. CbH3(NOj)(NHj)(S03H)
[2:1:4]. o-NitraniUne sulphonic acid. Formed
by heating ^1, 2, 4)-bromo-nitro-benzene sul-

phonio acid with alcoholic NH^ at 180° (Goslich,

A. 180, 103) and by nitrating acetyl-^-amido-

benzeue salphouic acid (Nietzki, B. 18, 294 ; 21,

3220). The same acid appears to be formed by
Bulphonating o-nitro-aniliue (Post a. Hardtung,
B, IB, 38). Yellow needles, extremely sol. water,

m. sol. alcohol and HGlAq. Boiling aqueous
KOH converts it into 0„H3(N02)(OE)(SOjK).
HOlAq at 180° yields o-uitro-anUine.

Salts.—K4.'aq. S. 5 at 6°.-NH,A'. S. 13
at 6°.—BaA',2iaq. S. -6 at 9°.—CaA'j 2iaq
(P. a. H.).—PbA^2aq. S. 2 at 6°.

Chloride 0„Hj(NO.,)(NH,).SO,Cl. [G0°].

Amide [156°]. Yellow needles.

Nitro-amido-beuzene snlphouic acid

C„H,(NOJ(NH2)(SOaH)[l:2:4]. Formed by the
action of HKO, (1 mol.) on acetyl-amido-benzeue
m-sulphonic acid (1 mol.) dissolved in cone.

H^SOi (Eger, B. 21, 2579 ; 22, 847). Yellow
needles (from water), si. sol. alcohol, almost in-

8ol. ether.^KA' : golden-yellow plates (from
water).—NaA' : yellow needles, v. sol. water.

Nitro-amido-benzene snlphonic acid

O.H3(NOJ(NHj){S03H) [3:1:6]. Formed by
heating m-nitroaniline sulphate at 120°-170°

with ClSOjH (ijimprioht, B. 18, 2186). Long
colourless prisms or glistening plates. Easily

soluble in hot water, more sparingly in cold.

Salts.—A'Eaq: long thin glistening red

prisms or yeUowish-red plates.—A'Na 2aq

:

small yellow plates.— A'-^Ca 4aq : easily soluble

large orange tables or thick red prisma.

—A'jBaaq: red tablets or prisms, sparingly
soluble in cold water.

Nitro-amido-benzeue sulphonic acid

CeH3(N02)(NH2)(S03H)[3:l:4] ? Formed by heat-
ing m-nitro-aniline with fuming H^SO, at 160°

(Post a. Hardtung, A. 205, 102 ; B. 13, 40).

Yellowish-brown prisms.— BaA' 2aq : long
spikes. S. 14 at 100°.— OaA',4aq: small
needles, v. sol. water. This acid is perhaps
identical with the preceding.

Nitro-amido-benzeue sulphonic acid

C.H3(NOJ(NHj)(SOsH)[4:l:3]. Formed in small
quantity by heating 0„H3Br(N0j)(S0,H) [1:4:3]
with alcoholic ammonia at 160° (Thomas, A.
186, 132). Needles, v. sol. water.—BaA' lAaq.
S. -15 at 16°.

Nitro-amido-beuzene disulphonic acid
C^j(NO,)(NHj)(SO^),. Formed by the action

of ammonium sulphide on di-uitro-benzeno di>

snlphonic acid obtained from nitro-benzeno
m-sulphonio acid (Limpricht, B. 8, 289).
Very deliquescent mass.—BaA" 2aq.

(a)-NIIKO-AMIDO-BENZOIO ACIO
C^.NA »•«• C^3(NOJ(NH,).COjH[2:6:l].
Mol. w. 182. Formed by boiling (a)-di-nitro-

m-uramido-benzoic acid with water (Giiess, B.
5, 198 ; 11, 1734). Yellow needles or prisms,
m. sol. hot water, v. sol. hot alcohol. Yields
nitro-oxy-benzoio acid [169°j. Yields on re-

duction a diamido-benzoio acid which forms
j)-phenylene-diamino on distillation.—BaA', 3aq.

(0)-Nitra-amido-benzoic acid

CeH3(NOJ(NBy.OOjH[4:8:l]. [298°]. Formed
by boiling (/3)-di-nitro-m-uramido-benzoic acid
with water (Griess). Formed also by saponi-
fying its acetyl derivative (Kaiser, B. 18, 2946).
Bed plates or needles. Yields on reduction a
diamido-benzoic acid which forms o-phenyleue-
diamine on distillation.—CaA', aq : red crystals,

si. sol. water.—BaA'j 2aq.
Ethyl ether MX'. [139°]. Bed needles.

Formyl derivative [221°]. (Zehra, B.
23, 3684).

Acetyl derivative
OsH3(N02)(NHAc)COjH. [206°]. Formed, to-

gether with the (2, 3, l)-isomeride, by nitrating

m-acetamido-benzoic acid below 0° (K.). Yellow
tables.—OaA'j 75aq.—BaA'j 7aq.

7-Nitro-amido-benzoic acid

OA(NOj)(NHj)(CO.^)[2:3:l]. [167°]. Formed
by boiling (7)-di-nitro-m-uramido-benzoio acid

with water (Griess, B. 2, 435 ; 5, 199). Formed
also by saponifying its acetyl derivative which
is prepared as above (K.). Long yellow needles,

T. sol. . hot water. Yields o-nitro-benzdio acid

on elimination of NH^ (Griess, B. 11, 1734).
Yields on reduction a di-amido-benzoio acid
which forms o-phenylene-diamine on distilla-

tion.—KA'2aq.—BaA'j 7aq.—HA'HCl, white
crystals, decomposed by water.

Acetyl derivative
OA(NOj)(NHAc).COsH. [241°]. Colourless
crystals.—CaA'j 6aq.—^BaA', aq.

(S)-Nitro-amido-benzoio acid

C„H3(NOj)(NH2).COsH [3:4:1]. [284°]. Formed
by heating di-nitro-^-uramido-benzoic acid with
water (Griess, B. 5, 855). Formed also by heat-

ing 0BH8(NOj)(0Me).0O2H [3:4:1] with aqueous
ammonia at 140°-170° (H. Salkowski, A. 173,

62). Beddish-yeUow needles (from alcohol), si,

sol. hot water. Yields, on reduction, di-amido-
benzoio acid [210°]. Converted into m-nitro-

benzoio acid by the diazo- reaction.—KA'aq:
orange prisms.—^BaA', 6aq.

Ethyl ether EtA'. [145°]. Formed by
heating GeH3Br(N02).CO,Et[4:3:l]withalcoholic
KH, for 3 hours at 150° (Grohmann, B. 23,

3449). Yellow crystals.

Amide C„Hs(NOj)(NHJ.CONH,. [227°].

Formed by heating 0,H,Br(N0s).C0NH4 [4:3:1]

with alcoholic KH, at 180° (G.). Lemon-ydlow
crystals, iuBol. water, si. sol. iucohol.

Acetyl derivative
CeH3(N0J(NHAc).C0^. [221°]. Formed bj
nitration of acetyl-p-amido-benzoio aoid below
10° (Kaiser, B. 18, 2948). Thick yellow tables,

T. si. sol. cold water.—CaA'2 2aq.—BaA',6^84.
(c)-Nitro-amido-beuzoic acid

C^,(NO,)(NH,)(CO^) [5:2:1]. [26aT.
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FormaHon.— 1. By boiling di - nitro - o-

nramido-benzoio aoid mth water (Griess, B. 11,
1730).—2. By heating C„H3(NO,)(OEt).C02Et
with alcoholic KH, at 140° and boiling the re-

nlting amide with baryta-water (Hiibner, A.
195, 21).—3. By heating O.H^r(NOj).CO,fH
[2:5:1] with cono. NHjAq at 145° (Bahlis, A. 198,
112).-^. From its amide which is formed when
nitro-isatoic aoid is warmed with aqueous am-
monia (Kolbe, J.pr. [2] 30, 477).

Prt^m-ties.—Sleader yellow needles, v. sol.

boiling water. On elimination of I^Hj it yields
m-nitro-benzoic acid.

S a 1 1 s.—KA' 2aq.— CaA', 3aq.— BaA', 3aq

:

V. sol. cold water, si. sol. hot water.—PbA'j 2aq.

—

HA'HCl : needles, decomposed by water.

Amide 0^j(NOj)(NH,).CONH,. [200°-
310°]. Tellow needles (from acetone).

fQ-Nitro-amido-benzoio acid

OX{NOj)(NHJ(CO;H) [3:2:1]. [204°]. Formed
by heaUng C^j(NOj)(OEt)(CO.^t) [3:2:1] with
alcoholic THK, at 130°-160° and saponifying the
resulting amide (Hiibner, A. 195, 37). Yellow
needles (from water). On elimination of NH, it

yields m-nitro-benzoic acid.—EA'.— CaA', 2aq.

—SrA'2 2aq.—BaA'2 2aq: purple needles, si. sol.

cold water. — Pb(OH)A'. — OuA'j. — AgA'. —
HA'HCl: needles.

Ethyl ether EtA'. [204°]. Plates.

Amide C,H,(NOJ(NHj)(CONHj). [109°].

Yellowplates, almost insol. water and alcohol.

(ii)-Ifltro-amido-benzoic acid

C^H,{N0,J(NHj).002H [5;3:1]. [208°]. Formed
by reducing s-di-nitro-benzoio acid with NH,
and H,S (Hiibner, A. 222, 81). Small golden
prisms (from water). On elimination of KH, it

yields m-nitro-benzoic acid. Beduces to di-

amido-benzoic acid which, when distilled with
steam, forms phenylene m-diamine.—NaA'aq:
red needles.—KH^A' 3aq : bright-yellow needles.

— BaA'j4aq. — CaA',6iaq. — PbA',3^aq. —
AgA'aq.

Ethyl ether 'EtA.'. [155°^. Tellow needles.

Sl-nitro-o-amido-benzoio acid C,H,KsOe i.e,

C.H,(NOJj(NHs).COja. Mol. w. 227. [256°].

Formed, together with its methyl ether, by
heating CsH2(N02)2(OEt).C02Me with aqueous
ammonia (H. Salkowski, B. 4,870; A. 173, 40).

Golden-yellow scales (from alcohol).—NH^A'aq.
Methyl ether MeA'. [165°]. Needles.

Ethyl ether EtA'. [135°]. LaminoB.
Si-nitro-ji-amido-benzoic acid

CA(N0Jj(NHj)(C0jH) [5:3:4:1]. Chrysanisio

acid. [260°]. Formed by the action of aqueous
ammonia upon C,H2(N02).^(0Me)C02H, which is

a product of the action of warm fuming HNO,
on anisic acid (Cahours, A. Oh. [3] 27, 454;
Beilstein a. Eellner, A. 128, 104). Formed also

by oxidation of di-nitro-p-tolnidine by chromic

acid mixture (Friederici, B. 11, 19751. Plates
^ (from alcohol), si. sol. cold Aq.—NH^A'.-AgA'.

Methyl ether MeA'. [144°]. Plates.

Ethyl etherEtA'. [114°]. Plates.
' Acetyl derivative
0^(NOJ,(NHAo).COjH. [270°]. Silky needles.

Nitro-<u-amido-benzoio acid C,H,N,0, i.e.

0,H2(N0j)(NHJjC0^ [5:4:3:1]. Formed by re-

ducing ohiysanisic acid with H,S and alcoholio

MB3 (B. a. E.). Minute red crystals, y. sol.

alcohol, al. soL hot water.—NH^A'aij. Mono-
(flinic prisms ; o:6:«- l-073:l:l-809 ; iS - 77° 32'.

DI - NITEO - AMIDO - BEJIZYL - METHYL
KETONE CjHbNjOs. [214°] Formed by re-

ducing tri-nitro-benzyl methyl ketone in alco-

holic solution with the theoretical quantity of

SnClj and HOI (Dittrioh, B. 23, 2724). Groups
of golden-yellow needles (from alcohol).

NITBO-AUIDO-ISOBUTYI.-BEIIZENE
C,H„.0„H.,(NOs)(NHj) [1:2:3]. Nitro^sohityl-ani-
Une. [124°]. Formed by saponifying its acetyl

derivative (Gelzer, B. 21, 2941). Yellow crys-

tals, V. sol. boiling water.

Acetyl derivative
OjH,.0,Ha(NO,)(NHAc). [106°]. Obtained by
nitrating C,H„.C|jH,.NHAo. Yellow needles, v.

si. sol. boiling water.

Nitro-amido-isobutyl-benzene

C,Hs.C„H,(N0,)(NH2) [1:3:4]. [106-5°]. Formed
from its acetyl derivative and alcoholio potash
(Gelzer, B, 20, 3254). Orange crystals, si. sol.

not water.

Acetyl derivative
C,H,.C.Hj(NOJ(NHAc). [105°]. (252°). Yellow
needles. Obtained from CjHj.CjHi.NHAc [1:4]

and fuming HNO3 at 0°.

Di-nitro-amido-isobutyl benzene
OjHj(0,H,)(NO,)j(NHj). [127°]. Got by heating
di-nitro-isobutyl-phenol [93°] with NH^Aq at
175° (Barr, B. 21, 1544). Yellow needles.

p-NITBO -SI.AMIDO - DI-ISOBUTYL-TBI.
FHENYL-METHANE
0^,(NOJ.OH(O.H,(NH,).C,H,),. [126°].

Formed from^-nitro-benzoic aldehyde,2>-amido-
isobutyl-benzene, and cone. HjSO^ (Bischler, B
21, 3207). Yellow needles. Its hydrochloride
and platinochloride are both crystalline. Its di-

acetyl derivative melts at 114°, and its di-benz-

oyl derivative at 126°.

m-Nitro-di-p-amido-di - isobutyl - tri - phenyl,
methane C^HasNjOj. [65°]. Formed from m-
nitro-benzoic aldehyde, ^-amido-isobutyl-benz-
ene, and cone. H2SO4.

Di-bemoy I derivative [114.°]. Plates.

(a).NITB0-o-AMID0-CINNAMI0 ACID
C,H,NA i-e. C«Hs(NHJ(NOj).CH:CH.CO,H?
[240°]. Formed from o-amido-cinnamic aoid

(1 pt.), cone. HjSO, (15 pts.), and KNOj (3 pts.) at
0°. On dilution with water (/3)-nitro-o-amido-cin-

namic acid separates as brownish needles, while
the (a)-compound may be ppd. by nearly neu-
tralising the mother-liquor with NaOH (Fried-
lander a. Lazarus, A. 229, 241). Brown needles.
Insol. benzene, ether, or petroleum, si. sol. water,
T. sol. alcohol and acetone. Dissolved by
mineral acids, but ppd. by sodic acetate. With
HOI at 150° it gives (a)-nitro-carbostyril
(nitro-oxy-quinoline), which forms slender white
needles ; v. si. sol. alcohol, glacial acetic acid, or
acetone, and does not melt below 320°.

Ethyl ether EtA'. [160°]. Formed,
along with (;3)-nitro-carbostyril, by nitrating o-

amido-cinnamic ether. Compact brown needles,
(;3)-Nitro-o-amido-cinnatnio acid

C.H,(NHJ(NO,).CH:CH.CO,H. [254°]. Pre-
pared as above. Brownish-yellow needles. InsoL
dilute mineral acids, and in water. Sol. alkalis.
WithHCl at 150° it gives (i8)-nitro-oarbo.
styril [260°], which crystallises from glacial
acetic acid in compact yellow needles.

(3:4:l)-Nitro-amido-cinnamic acid
OeH,(NOj)(NHj).C,Hj.CO,H. [225°J.

- Formed
by saponifying its acetyl derivative, which ig
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formed by nitration of acetyl-f-amido-cinnamio

acid (Gabriel a. Herzberg, B. 16, 3021). Bed
needles. Sol. hot alcobol and acetic acid, less

sol. water, nearly insol. benzene and ligroip.

Acetyl derivative [261°-266°].

NITBO-AUlDO-o-CBESOL
CeHjMe(NO,)(NHj)(OH) [1:3:5:2]. [118°]. Ob-
tained by nitrating OjH(,Me(COjH)(NHAc)(OH)
[1:3:5:2] and saponifying the resulting acetyl

derivative (Nietzki a. Buppert, B. 23, 347»).

Brownish-red needles (from alcohol).

Di-acetyl derivative
C8H2Me(NOs)(NHAc)(OAo). [146°].

Nitro-amido-cresol. Methyl ether.
CBHjMe(NO.J(NH,)(OMe) [1:2:4:5]. [132°],

Formed from its acetyl derivative. Needles.

On elimination of NH^ and redaction it yields

C,H,Me(Nm(OMe) [111°]. Seduction yields

O.H,Me(NHj),OMe [166°].

Acetyl derivative
C;HjMe(NOJ(NHAo)(OMe). [156°]. Formed
from C,H2Me(NHAc)(0Me) in HOAc by treat-

ment with HMO, (S.G. 1-48) (Limpach, B. 22,

789). Needles.
Nitro-iu-amido-cresol Methyl ether of the

acetyl derivative
C,H,(CHj.NHAc)(N02)(0Me) [1:3:4]. Methylderi-

vative of acetyl-nitro-oxy-benzylamine. [137°].

Formed by nitrating C„Hi(CHj.NHAc)(OMe) in

the cold (Goldschmidt a. Folonowska, B. 20,,

2410). Prisms, v. si. sol. hot water. Yields

nitro-anisio acid on oxidation.

Di-nitro-amido-m-cresol

C.HMe(N0Jj(NH2)0H. [151°] (L. a. D.);

[156°] (E. a. 0.). Formed by reducing tri-nitro-

cresol 0BHMe(N0j30H [1:2:4:6:3] with H^S and
alcoholic NH, (Kellner a. Beilstein, A. 128, 166;
Liebermann a. Dorp, A. 163, 104 ; Kmmerling
a. Oppenheim, B. 9, 1094). Thin yellow needles

(from hot water).

Si-nitro-amido-m-creBOl

C„HMe(N0j)2(NHJ(0H) [1:2 or 5:4:6:3]. [160°].

Formed by nitrating C,HjMe(CO.,H)(NHAo)(OH)
(Nietzki a. Buppert, B. 23, 3479). Large red

needles. Perhaps identical with the preceding.

Mono-acetyl derivative. [225°].

Di-acetyl derivative. [175°]. ,

NITSO-AMIOO-ISO-CYHENE
C,BLi(NOj)(NH,)PrMe [a;:5or6:3:l]. Formed
from its phthalyl derivative by heating with

cone. HCl for 24 hours at 180° (Kelbe a. Warth,

A. 221, 176). Oil. Volatile with steam.

Beneoyl derivative
0,Hs(NOj)(NHBz)PrMe. [177*]. Formed by
nitration of the benzoyl derivative of amido-iso-

oymene.
Phthalyl derivative

(C.HjpirOs)i'rMe)jOAO.H4. [167°]. Formed by
nitration of the phthalyl derivative of amido-

iso-cymene.
Si-nitro-amido-cymene OsHMeFr(N02)2(NE.J

[1:4:2:6:3]. [113°-115°]. From the ethyl ether

of di-nitro-thymol and alcoholic NH, at 180°

(Mazzara, Q. 19, 160]. Tellow tables (from

dilute alcohol), si. sol. not water.

NITBO-n-AUISO-ETHYL-BEirZESrE
08H.(CjH5)(NOJ(NH,) [1:3:4]. [47°]. Yellowish-

red prisms. Sol. alcohol, ether, benzene, chloro-

form, and CS2, more sparingly in ligroin. The
acetyl compound is obtained by oarefal nitration
of acetyl-p-amido-ethyl-benzene.

Acetyl derivative
0,H,(C,HO(NO,)(NHAc): [47°]; long yellow
silky needles, extremely solublo in alcohol, ether,

&o., less easily in ligroin (Pancksch, B. 17, 769).
Bi-nitro-p-amido-ethyl-benzene

C,Hj(CjH,)(NOJjNH, [1:3:5:4]. [135°]. Orange,
yellow prisms. Sol. benzene and chloroform,
less easily in alcohol and ether. The acetyl

derivative is obtained by nitration of acetyl-p-

amido-ethyl-benzene.

Acetyl derivative
O.Hj(OjH5)(NO,),NHAc : [182°]; needles.

NITBO-AMIBO-HYBBOQVINONE.
Acetyl-di-methyl derivative

0,H,(NOj)(NHAc)(OMe),: [164°]; yellowneedUs.
Formed by nitration of acetyl-amido-di-methyl-

bydroquinone (Baessler, B. 17, 2121).

BITBO-AUIDO-HYDBOTOLUQUINOirE
C8HMe(N0j)(NHj)(0H),. Formed by reducing

di-nitro-hydrotoluquinone with SnCl, (Eehr-

mann a. Brasch, J. pr. [2] 39, 389). Its hydro-
chloride crystallises in long yellow needles

changing to small plates.

NITBO-AUmO-IIESXTYLENE
CeHMe,(NOs)(NHj). [73°]. Nitro-mesidine.

Formed by reducing di-nitro-mesitylene with

alcoholic ammonium sulphide (Manle, G. J. 2,

116 ; A. 71, 137 ; Knecht, A. 215, 98 ; Klobbie,

B. T. C.6, 31).—B'HCl. -B',H,PtCl..—B',H,PO,.
Acetyl derivative OjHMej(NOJ(NHAc).

[191°]. Formed by nitrating acetyl-mesidine

(Biedermann a. Ledoux, B. 8, 68; Ladenburg,
B. 7, 1133 ; A. 179, 163). Silky needles, m. sol.

alcohol. Feeble base.

Benzoyl derivativeC^M.eJi^O^i^SHBz).
[168"5°]. Formed by nitrating benzoyl-mesidine

(Schack, B. 10, 1711).

Nitro-di-aiiudo-meaityleneCeMe3(N02)(NH.j2.

[184°]. Formed, together with di-nitro-amido-

mesitylene by reduction of tri-nitro-mesitylene

by alcoholic ammonium sulphide (Fittig, A. 141,

139). Orange laminie (from water) or monoclinio

crystals (from alcohol) ; a:h:c = 1'625:1: "417
;

fl = 60° 4' (Lang, A. 141, 140; Hintze, A. 235,

183), V. si. sol. cold water.

—

WRjul^ : tables.

I)i-nitro-amido-me8ityIeneO,Me3(NO.j2(MH2).

Di-nitiro-mesidine. [194°]. Formed as above.

Sulphur-yellow crystals (from alcohol), insol.

water. Very feeble base, its hydrochloride beinn

decomposed by water.

Acetyl derivative C,Me,(N02)2(NHAc).

[275°]. S. (alcohol) 5 at 78°. Formed by

nitrating the acetyl derivative of nitro-amido-

mesitylene. Needles.

NIIBO-AIIIBO - BI - METHYL-ANILIITE o.

NlTBO-PHENTLBNE-DI-METHTL-DIAMINli.

TETBA-NITBO-Bl-UETHYL-BI-AMIBO-BI.
FHENYL-METHANE. Di-nitro- derivative
CHj(C,H.,(NOj),.NMe.NOj),. Formed by the ac-

tion of HNOj (S.G. 1-48) on CHj(C„H,NMej^,
dissolved in HOAc (Romburgh, B. T. C. 7, 226).

Decomposes at 218°. On boiling with aqueous

EOH it gives off methylamine. CrO, in HOAo
forms CO(CA(NO,),NMeH).,

NIIBO-AMIBO-MEIHYL-QTTIirOUNE

0,H.<^Sg<^°J. [201»J. Formed by

heating chloro-nitro-(Py. 3)-methyl-quinoline

with alcoholic NH3 at 190° (Conrad a. Limpach,

B, 21, 1965). Yellow needles (from alcohol).
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KITRO-A]inOO-(a)-irAFHTHOIC ACID
0„H,N,0. i.e. 0,oH,(NO,)(NH,).CO^. [o. 110»].

Formed by reduoing di-nitro-naphthoio acid
[816°] with HjS and NHa (Ekstrand, J". |)r. [2J

88, 271 ; B. 19, 1985). Needles (from water).
in.tro-amido-(^)-naphtlioio aoid

0,oH,pi02)(NHy).COjH. [235°]. Formed by
reduoing di-nitro-(^)-naphthoio aoid [226^]

(Ekstrand, J. pr. [2] 42, 301). Stellate groupa
of small needles.—^HA'HOl : needles.

Nitro-amido-(a)-napIithoic acid. Acetyl
derivative 0,„H5(NOj)(NHAo)C02H. [259°].

Formed by nitrating the acetyl derivative of

(4'7, l)-amido-naphthoio aoid (Ekstrand, J. pr.

[2J 38, 247). Yellow needles, v. sol. alcohol.

Nitro-amido-naphthoio acid

0,oHj(NO.J(NH,)00^ [4':1':1]. Anhydride

0„H5(N0j)<QQ> Nitro-naphthostynl. [300°].

Formed by nitrating naphthostyril (Ekstrand,

J. pr. [2] 38, 180). Orange needles (from
HOAo).

Di-mtro-amido-naphthoio acid. Anhydride

0,oH,(NO,),<^Q >. [above 290°]. Formed by

nitrating the preceding anhydride (E.). Plates,

v. si. sol. HOAc and alcohol.

NITEO-AMIDO-(o)-»rAPHTHOL C,„HaNA
i.e. C,„H5(NH,)(N0J0H. [130°]. Formed by re-

dnoing di-nitro-(a)-naphthol with ammonium
sulphide (Eball, B. 8, 564). Small yellowish

needles, insol. water, sol. alcohol.

Benzoyl derivative OioHjBzNjOj.
[158°]. Small red needles (from alcohol)

(Hubner, A. 208, 332).

ITitro-di-amido-(a)-uaphtliol. Tri-aeetyl
derivative 0,„H,(N0.J(NHAc)20Ac. [285°].

Formed by nitrating 0„H5(NHAc).,OAo [280°]

(Meerson, B. 21, 1195). Tellow powder, yield-

ing phthalic aoid on oxidation by potassium
permanganate. Fuming HClAq converts it into

0„H,(NOj)(NH,)<^^CMe, whence boiling di-

Into potash forms 0,.Hj(N02)(0H)<^^CM8

crystallising in brown needles [163°].

KIXKO-AMIDO-NAPHTHOL STJIPHONIC
ACID 0,„H,NjSO, t.e. 0,„H,(NOj)(NHj)(OH)SO3H.
Formed by reducing di-nitro-naphthol sulphonio

acid with SnCl, (Lauterbaoh, B. 14, 2029).

Ooldenryellow plates, m. sol. hot water. Its

alkaline solution is blood-red.

NITBO-AMIDO-TETBA-OXT-BENZENE
0,(N02)(NHj)(0H),. Formed by partial reduc-

tion of di-nitro-di-ozy-quinone ^nitranilic acid)

with SnClj. Small violet needles, nearly insol.

alcohol, ether, and benzene (Nietzki a.Benckiser,

S. 16, 2094; 18,500). Its alkaline solution is

readily oxidised by the air to nitro-amido-di-

oxy-qninone 0,(N0j)(NHj)(0H),0j. Nitrous acid

converts it into nitro-diazo-di-oxy-quinone

0.(N02)(N,0H)(0H)A-
KITEO-o-AMIDO-PHENOL C,H,N,0, i.e.

0^,(N0,)(NHj).0H [6:2:1]. [111°]. Formed by
reducing the corresponding di-nitro-phenol with
ammonium sulphide (Post a. Stuckenberg, A.
205, 85). Bed needles, el. sol. water, v. col.

alcohol and ether. Gives a dirty-green colour

with FeC!,.

—

B'JB^SO^ : colourless pyramids.
Kitro-o-amido-phenol. Methyl ether

0^,(NOJ(NHj)(OMe) [3:3:1]» [76°]. Formed

from 0,H3(N0j),(0Me) [118°] by heating with

alcoholic ammonia at 190° (Bantlin,B.ll,2106).

Long yellow needles.

Nitro-o-amido-phenol 0,H3(N0j) (NH^j.OH

[4:2:1]. [142°]. Obtained by reduoing the cor-

responding di-nitro-phenol with ammonium
sulphide (Laurent a. Gerhardt, Compt. Ohim.
1849, 468

i
A. 75, 68 ; Post a. Stuckenberg, A.

205, 71). Orange prisms (containing aq) melt-

ing at 80° to 90° or anhydrous orystallinecrusts,

melting at 142° ; v. sol. hot water, alcohol, and
ether.—CsHsKNjOsCsHjNA: dark-red nodules.

—AgHA": brownish-yellow pp. (L. a. G.).

Benzoyl derivative OjHjBzN^Oj. [above

200°]. YeUow needles, si. sol. alcohol.

Nitro-benzoyl derivative [218°].

Methyl ether C„H3(NO,,)(NHJ(OMo).
Nitro-anisidine. Formed by reducing
C5H,(N0.j2(0Me) by alcoholic ammonium sul-

phide (Cahours, A. 74, BOl). Long garnet-red

needles, insol. cold, sol. boiling, water.—B'HOl.
—B',HjPtCl„.—B'HBr.—B'HNOs.—B'jHjSO,.

Benzoyl derivative of the methyl
ether 0„H3(N0j)(NHBz)(0Me). Needles (from
alcohol) ; m. sol. boiling alcohol.

Ethyl ether C„H3(N0j)(NH3)(0Et). [97°].

Formed by heating the di-ethyl ether of

di-uitro-di-oxy-s-di-phenyl-hydrazine (hydrazo-
nitro-phenetole) with cone. HClAq (Andreae,

J. pr. [2] 21, 318). Yellow needles, m. sol.

water. Yields ji-nitro-phenetole on elimination
of amidogen.—B'HCl.

Nitro-o-amido-phenol
03H3{NOj)(NHj)(OH)[5:2:l]. Carbonyl deri-

vative O.H3(N02)<;^>00. [241°]. Ob-

tained by nitrating oarbonyl-o-amido-phenol
(Ohelmicki, J. pr. [2] 42, 441). Long yellow
needles (from water). Converted by boiling

KOHAq into nitro-pyrooatechin [170°].

Nitro-o-amldo-phenol. Acetyl deriva-
tive of the methyl ether
CA(NOJ(NHAc)(OMe). [143°]. Formed by
nitrating CsH,(NHAc)(0Me)[l:2] (Muhlhauser,
A. 207, 242). Yellow needles (from alcohol).

Nitro-amido-phenol [134°]. Formed by boil-

ing nitrated 7»-phenylene-diamine with aqueous
KOH (Barbaglia, B. 7, 1259). Orange plates.

Nitro-m-amido-phenol. Methyl ether
C3H3(N0,)(NH2)(0Me) [4:3:1]. [129°]. Formed
by heating (4, 3, l)-di-nitro-anisole with alco-
hoUo NH3 at 190° (Bantlin, B. 11, 2106). Yel-
low leaflets (by sublimation).

Nitro-p-amido-phenol 0,Ha(N0j)(NH2)(0H)
[3:4:1]. [148°]. Got by saponifying its acetyl
derivative (Hahle, /. pr. [2J 43, 63). Dark-red
prisma, forming a violet solution m alkalis.

—

KA'. HA'HCl : plates or prisms.
Di-acetyl derivative. [147°]. Formed

from di-acetyl-2)-amido-phenol and fumingHNO,.
Pale-yellow prisms (froni dilute alcohol).

Methyl ether C5H3(0Me)(N0j)(NHj).
[123°]. Formed in small quantity by distilling
C5H3(0Me)(N02)NMe30H, a crystallinecompound
got by mixingnitro-p-amido-phenol withNMe.OH.
Crystals. Yields 0,H3(0Me)(N0,)(NHAc) and
C3H3(OMe}(NOJ(NH301).

'^ '

Nitro-2)-amido-phenol C3H,(N0j)(NHj)OH.
[206°]. Formed by boiling its w-nitro-benzoyl
derivative with alkalis (Hubner, A. 210, 382).
Colourless needles (containing aq) melting at
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183° or aiiliydvous golden needles, melting at
206°.—KA' ikq : red silky needles.—NaA' 2aq.—BaA',4aq.

Nitro-bensoyl derivative
0„H3{NO,)(NHj)O.C0.0^,NOj. [225°]. Formed
by nitrating benzoyl-2)-amido-phenol [228°].
Yellow needles (from HOAo).

NitTO-di-amida-phenol OjHjNjO, i.e.

O.Hj,(N0.4(NH,)jOH[4:6:2:l]. Formed by re-
ducing picric acid with aqueous ammonium
sulphide (Griess, A. 154, 202). Long dark-
yollow needles (containing aq) or narrow plates,
b1. sol. water and alcohol, v. si. sol. ether.

—

(HA')jHjSO,, 5aq : yellowish needles.—BaA'j 2aq:
ruby-red needles.

Nitro-di-amido-phenol. Dibemoyl deri-
vative C„H,(N02)(NHBz)jOH. [167°-170°1.
Formed by nitrating di-benzoyI-(a)-diamido-
phenol.

Nitro-di-amido-phenol. Dibemoyl deri-
vative 0„H2(NO.)(NHBz)20H. [201°].
Formed by nitrating (6, 2, ij-di-amido-phenol
(Post a. Stuokenberg, A. 205, 79). Long brown
needles, si. sol. alcohol.

Si-nitro-o-amido-phenol OfH.NaOs i.e.

C,H2{NOj)j(NHJ(OH)[6:4:2:l]. Picramic acid.

[170°]. S. -14 at 22° (Barney, Am. 5, 36).

Formation.—1. By reduction of picric acid
(Wohler, P. 13, 488; Qirard, A. 88, 281; J.

1855, 535; Pugh, A. 96, 83 ; Lea, J. 1861, 637.
2. By nitration of nitro-o-amido-phenol
(Stuokenberg, A. 205, 75), or of benzoyl-o-
amido-phenol (Hiibner, A. 210, 392).

Properties.—Bed needles. Converted by
the diazo- reaction into CjHjClfNOJj [110°].

The salts do not explode when struck. Cyanogen
passed into its alcoholic solution forms ' ethoxy-
oarbimidamido - dinitrophenol

'

C„H|„N(0,
(Griess, B. 15, 448), a crystalline body con-

verted by boiling HClAq into uramidodinitro-

phenol.
Salts.—NaA' aq. S. 2-06 -at 15-5°. Dark-

red crystalline crusts (Smolka, M. 8, 391).

—

NHjA' ; orange-red tables. — KA'. — IJaA'j. -^

CuA',. -MgA'j3aq. S. 5-58 at 17°.—ZnA'^ aq.

S. -017 at 23°.—CdA', aq. S. -08 at 23° ; -314

at 100°.— HgjA'j : red powder.— HgA'j aq :

yellow needles. S. -032 at 18°
; -08 at 100°.—

PbA'j : red needles. S. -038 at 20° ; -067 at

100°.—MnA'j2aq. S. 1-026 at 19°.—CoA'j. 8.

•031 at 100°.—NiA'j. S. -0286 at 100°.-AgA'
HA'HCl : reddish-brown needles (Petersen, Z,
1868, 378).- (HA'HCl)jPtCl^.

Acetyl derivative CjHj(NH2)(NOj)2(OAo).
[193°] (Schifi, B. 19, 849).

Methyl ether C^n^(nU,)(!!lOMOMe).
nark-violet needles (from alcohol), insol. coldAq.

Si-nitro-m-amido-phenol

C,H,(NOj),(NH,)(OH) [6:4:3:1]. [225°]. Formed
by warming di-nitro-aniline with alcoholic KCy
(Lippmann a. Fleissner, M. 7, 96). Brownish-
red crystals, v. si. sol. water. Yields di-nitro-

resorcin on warming with aqueous alkalis. Its

salts explode on heating. — KA'. — BaA',.—
HgA', aq.

Di-nitrc-amido-phenol GeR^{SO^i^^) (OH).
[202°]. Formed by the action of aqueous NH,
on (S)-tri-nitro-phenol (Henriques, A. 315, 334).—KA' aq.

Di-nitro-amldo-plienol

0,H,(NOJ,(NHJ(OH) [6:2:4:1]. Ise^>ioraimc

acid. [170°]. S. -032 at Hi"; -81 at JOO".
Formed by heating its benzoyl derivative with
HClAq (Dabney, Am. 5, 33). Yellowish-brown
needles (from water).—KA': bluish-black crys-
tals (from alcohol). Explodes when heated.

Benzoyl derivative
OeH„(NO.Jj(NHBz)(OH). [250°]. Formed by
heating C.H,(COjH)(NHBz)(OH) [1:5:2] dis-

solved in HOAo with HNO, at 80° (D.). Yellow
plates (from alcohol).-KA'aq.—BaA'.Baq.

—

OaA'j4iaq.—PbA'j.
Si-nitro-o-amido-phenol. Benzoyl deriva-

tive CaHj(N02).,(NHBz).OH[4:3?:2:l]. [220°].

Formed by nitrating benzoyl-o-amidophenol in

HOAo at -4° (Hubner, A. 210, 387). Greenish-
yellow needles, insol. water. On treatment with

POCl, it yields CA(NO,),<°^C.C„H,. [219°].

—KA' 2aq.—NHiA' aq.—BaA'j 5aq.— ZnA'j 3aq.

—AgA' : red needles.

Si-nitro-o-amido-phenol. Acetyl deriva-
tiveofthemethyl-etherG,'S,{^02)2{T!iIlko){OMe).

[157°]. Formed by nitration of o-aoetanisidine

(Muhlhauser, B. 13, 921 ; A. 207, 234). Prisms.
Tri-nitro-amido-plienol. Ethyl ether

CBH(N02)3(NHj)(OBt). Formed by heating

C„H(N0j)3(0Et).NHC0jEt with dilute H^SO,
Kohler, J. pr. [2] 29, 283). Small yellow needles

(from alcohol).

o-NITBO-p-AMISO-DIPHENYL 0,fi,^fi,
i.e. C„Hj(NOj).CjH,NHj. [98°]. Formed by re-

ducing qp-di-nitro-diphenyl with ammonium
sulphide (Schultz, A. 174, 225; 207, 350).

Beddish-brown monoclinio crystals; a:b:o

= 1-52:1:2-19
; /8 = 69° 31'.—B'HOl : needles.

^-Kitro-p-amido-diphenyl

0,H,(N02).C,H,.NHj. [198°]. Formed by re-

ducing jip-di-nitro-diphenyl with alcoholic am-
monium sulphide in the cold (Fittig, A. 124, 278

;

Schultz, A. 174, 222). Small red needles (from

alcohol). Gives p-nitro-benzoic acid on oxida-

tion.—B'jHjPtCl„.
Nitro-j>-amido-dlphenyl. Benzoyl deri-

vative 0,H5.C,H,(N0,)(NHBz) [1:3:4]. [143°].

Formed by nitrating benzoyl-p-amido-diphenyl

(Hubner, A. 209, 339). Needles (from HOAo).
Beduced by tin and HOAc to

OeH,.C.H3<^H>C.C3H,. [198°].

Si-nitro-p-amido-dlphenyl. Benzoyl dert-

«a«to« 0,^,(NOj)jNHBz. [206°]. Formed by
nitrating benzoyl-2)-amido-diphenyl (Hiibner).

Dark-yellow needles (from HOAo).
Xitro-di-amido-diphenyl

[4:l]OeH,(NH,).0„H,(NO,)(NHJ [1:2:4]. [143^.

Formed by mixing benzidine sulphate (28 g.) in

HjSO, (300 g.) with KNO, (10 g.) (Tauber, B. 23,

796). Long red needles.—B"H2S04 Jaq.
Si-nitro-di^ip-amido-diplienyi OigHigNtO, i.e.

0^,(NO,)NH. [1:3:4]

I . Di-mtro-bemidme.
C.H,(NO,)NH, [1:3:4]

[221°]. Formed by nitration of di-acetyl-benz-

idine and saponification of the product with

KOH (Brunner a. Witt, B. 20, 1024; cf.

Strakosch, B. 5, 237). Obtained also by hydro-

lysis of di-nitro-di-phthalyl-benzidine (Ban-

drowski, M. 8, 471). Bed needles. Sol. phenol,

T. si. sol. alcohol, insol. water. Its tetrazo-

componnd combines with o-naphthylamine-^)-

snlpbonic acid to form a dye-stuff, which dyes
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nmnoidanted cutton the shade of alizarine-

violet. By SnClj and HGl it is reduced to tetra-

amido-diphenyl.

Di-acetyl derivative [above 300°].

Di-nitlo-di-p-amido-diphenyl [197°]. Ob-
tained, together with the preceding, by hydro-
lysis of di-nitro-di-phthalyl-benzidine fBan-
drowski). Yellow needles (from alcohol).

Di-nitro-di-amido-diphenyl

[4:3:l]C,H.(NH2)(NO,).0,H,{NO,)(HH,)[l:2or3:4]
Di-mtro-henzidme. [2X1°]. Formed by stirring

KNOj (20-2 g.) into benzidine sulphate (28-2 g.)

dissolved in H^SO, (300 g.) (Tauber, B. 23, 795).
Yellow plates (from alcohol). Its azo-com-
poonds do not dye cotton.

KITBO-AMISO-FHEim-AGETIC ACID
0,HA04 »•«• CeH,(N0,)(NH,).CH,C02H [2:4:1].

[186°]. Formed by leducing (4,2,l)-di-nitro-

phenyl-acetio acid with aqueous ammonium sul-

phide (Gabriel a. Meyer, B. 14, 824). Beddish-
yellow needles, v. sol. hot water and alcohol, si.

sol. ether. Forms salts with acids and bases.

—HA'HCl : colourless needles.

Methyl ether MeA'. [94°].

Ethyl ether EtA'. [100°]. YeUow
needles.

ITitro-amido-pheuyl-acetic acid

08Ha(N02)(NHj)0H,.C02H [8:4:1]. [144°]. Pre-

paredby saponificg.tion of its nitrile (nitro-amido-
benzyl cyanide) by boiling with HCl (Gabriel, B.
15, 836). Orange-yellow plates or needles. Sol.

alcohol and ether, insol. OS^. By the action of

amyl nitrite and HCl it gives (3,4,l)-nitro-diazo-

•-nitroso-toluene 0jH,(N2Cl) (NOj) (OHj.NO).
Nitrile G^(^0^(TsM^.CH^C^. [118°].

Formed by saponifying its acetyl derivative with
potash. Orange plates, sol. water and alcohol.

Acetyl derivative of the nitrile
O.H,(N02)(NHAo).CHjON. [113°]. Formed by
nitrating 08H4(NHAc).CH20N (Gabriel). Flatvol-

low needles or plates, sol. alcohol and hot water.
m-Kitro-a-amido-phenyl-acetlc acid

0„H,(N02).CH(NHj).C0jH. [172°]. Formed by
adding HNO, (1 mol.) to a cold solution of a-

amido-phenyl-acetio acid in HjSO, (Flochl a.

Log, B. 18, 1179). Sil^y needles, v. sol. hot
water, insol. alcohol.—CuA'j : pale-blue needles,

DI-HITEO-AMIDO-SIFHENYLAMIKE
ajEioNjO, i.e.

[4:1] C.H<(NH,).NH.0.H,(NOj), [1:2:4]. [177°].

Formed by the action of chloro-di-nitro-benzene

on f-phenylene-diamine in alcoholic solution in

presence of NaOAo (Nietzki, B. 23, 1852).

Brownish-red plates, si. sol. alcohol.

—

B'CeHj(N0j)30H: brown needles.

Acetyl derivative OuH^oNiO^. [238°].

Bed nee^es.
Di-nitro-amido-diphenylamine [172°].Formed

from m-phenylene-diamine and GJ3j2l(H0^^
(Leymann, B. 15, 1287).

KITRO - AMIDO - PHENYL - ISOBUTYEIC
ACID O.oHi^A i.e.

0,H,(N08)(NHj).CH:,.C!HMe.00jH. [138°].

Formed by reducing di-nitro-isobutyrio acid

with ammonium sulphide (Edeleanu, C. J. 53,

669). Bright-red plates. Eeduced by long

boilingwithammonium sulphide to the compound

[igO.H.(NHJ<^H.QHMepi6^_

p . KITSO • o - AlIIDO-FHEirYI.-CABBAMIC
ETHEE CsH3(NOj)(NH,).NH.0OjEt [4:2:1].

Vol. III.

[162°]. Formed by reduction of di-nitro-phenyl-

urethane with hot aqueous NH^HS (Hager, B.

17, 2630). Oran|e-red needles or prisms. V.

sol. alcohol, V. si. sol. water. On heating above
its melting-point it loses EtOH, and is converted

into nitro-phenylene-area with the formula

CA(NO,)<^>CO.
NITEO- AMIDO -FHEITYI.- ETHANE v.

NmtO-AMIDO-ETHYL-EENZEME.
NITEO -AMIDO - BI PHENYL -ETHYLENE

C„H,jNjO, i.e. C,H^(NOj).CH:CH.OeH,NHj.
[230°]. Formed by reducing di-nitro-di-phenyl-

ethylene with alcoholic ammonium sulphide

(Strakoaoh, B. 6, 329). Purple plates (from
nitrobenzene).—B'HOl: silky needles, decom-
posed by water.

Nitro-amido-di-plienyl-ethylene

[2:1] C„H,(N02).CH:CH.aeH4(NH,) [1:2]. Formed
by reducing di-o-nitro-stilbene, formed by the

action of alcoholic potash on o-nitro-benzyl

chloride (Bischofl, B. 21, 2077). Amorphous
mass, sol. ether and alcohol.

Di-nitro-amido-plienyl-ethylene v. Si-Nirno-

AUnDO-STYBENE.

p . NITRO - DI-;j-AMIDO -TBI . PHENYL -

METHANE CeH,(N0J.CH(0„H,.NH2)j. Prepared
by heating aniline sulphate (28 pts.) with p-
nitro-benzoic aldehyde (15 pts.) and ZnCl,
(20 pts.) at 100° (Fischer, B. 15, 677). Large
garnet-red crystals (containing G,H,). Yields

paraleucaniline on reduction with zino and HCl,
—B"H2Cl2 : needles.

m-Nitro-di-n-amido-tri-pheuyl-methane

[3:1] 0,H,(N0J.CH(0„H,.NH, [1:4]),. [136°].

]?repared by heating m-nitro-benzoia aldehyde
with aniline hydrochloride and ZnCl, (Fischer

a. Ziegler, B. 18, 671). Light-yellow crystals,

sol. ether. Crystallises with C,H, in yellow
concentric crystals [81°].

NITBO-AMIDO - PHENYL . (a) -NAPHTHYL-
AMINE C,»H„N,02 i.e.

0,oH,.NH.C.H,(N02).NHj [1:4:2]. [147°]. Formed
by reducing di-nitro-phenyl-(a)-naphthylamina

with alcoholic ammonium sulphide (Heim, B. 21,

2302). Dark-yellow needles (from dilute alco-

hol). Gives a dark-green solution in H^SO,.
Nitro-amido-phenyl-(;3)-naphthylaimne

C,oH,.NH.CjH,(N02).NH2 [1:4:2]. [195°]. Formed
by reducing di-nitro-phenyl-(j3)-naphthylamina

(Heim, B. 21, 590). Needles or prisms, m. sol.

alcohol. Dyes silk golden-yellow. Cono.
HjSOj forms a yellow solution turned green by
heating.

Acetyl derivative Ote'Et^KoSaOt. [200°].

Orange-red needles (from alcohol).

J7-NITE0 - a -AMIDO -PHENYL - FBOPIONIC
ACID O^ioNjO, i.e.

OjH4(NOj)OH,.CH(NH2).CO.,H. Formed from
a-amido-phenyl-propionio acid, H^SO,, and
HNO, (Erlenmeyer a.Lipp, A. 219, 213). Fluffy

white mass (from alcohol), or prisma in stars

(containing IJaq) (from water). SI. sol. alcohol,

m. sol. water, insol. ether, t. sol. ammonia.
Neutral to litmus. Bitter-sweet taste. Turns
brown at 220°, decomposes at 240°-245°. Gives,

on oxidation by chromic mixture,jp-nitro-benzoio
aoid. Boiled with KOH it gives off NH,.—
HA'HCl. Needles in rosettes.—CuA', 2aq.

Kitro-amido-;3-phenyl-propionic aoid

[3:4:1] C,Ha(NO,)(NH,)0,H,.CO,H. NOro-anncto-

MM
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hydrocinnamic acid. [145°]. Bed ciystala.

Bol. water, aleoliol, ether, and benzene. The
Boetyl derivative is formed by nitration of ff-

ttmido-;8-phenyl-propionio aoid.

Acetyl derivative [174°]. Long yellow

needles. Sol. alcohol and benzene, si. sol. cold

water and ether (Gabriel, J3. 15, 844).

Nitro-amido-phenyl-proplonic acid

[2:4:1] 0sHj{N02)(NHj).CH,.CHrC0sH. [139^.
Prepared by reduction of di-nitro-phenyl pro-

pionic acid vrith aqueous ammonium sulphide

(Gabriel a. Zimmermann, B. 12, 601). Flates

or flat needles. Sol. alcohol, ether, and acetic

acid, insol. CS^.

I)i-mtra-amido-;3-plienyl-propionic acid

[5:3:4:1] C5Hj(N0j)j(NK,)0Hj.0H2.C02H. [194°].

Formed by heating 0„H2(N02)2(0Me).0jHj.00jH
with ammonia in sealed tubes at 100° (Stohr, A.
225, 87). Yellow needles, v. si. sol. water.

Does not form salts with acids.—NH^A'.

—

BaA'^l^aq.
Methyl ether Uek'. [102°].

Ethyl ether "StA.'. [95°].

DI-NIXBO-AMIDO-PHENYL-TOLYL-AMIITE
C,Ha(NH2).NH.C„H3(NO,)j. [184°]. Formed
from tolylene-diamine [99°] and 0aH3Cl(NO2)j
(Leymann, B. 15, 1237). Bed tables.

Formyl derivative [157°].

Acetyl derivative [164°].

p-NITEO-DI-o-AmiDO-PHENYL-DI-TOLYI-
METHANE C,Hj(NOJ.CH(0,H5.NHJj.

(a)-Isomeride. [172°]. Formed from ^-nitro-

benzoio aldehyde, ^-toluidine, HClAq and alco-

hol (Bisohler, B. 20, 3302). Crystallises from
benzene in needles (containing CoHj), v. si. sol.

cold alcohol.—B'-H^PtCl^.
(;8)-Isomeriae. [127°]. Formed from p-nitro-

benzoio aldehyde, j)-toluidine, and cono. ELjSO,

(Bisohler, B. 20, 3304). Yellow plates, v. sol.

benzene and warm alcohol, si. sol. ligroin.

—

B"H,Clj.-B"HjPtCl5.t
Bi-acetyl derivative [136°].

Di-bemoyl derivative [152°].

m-Witro-di - o-amido-phenyl-di-tolyl-methane

[3:1]C,H,(N0J.CH(C,H,.NH,),.
(o)-Isomende. [128°]. Formed by the action

of HCl on a mixture of m-nitro-benzoio aldehyde

and j^-toluidine.

(i8)-Isomeride. [86°]. Formed from w-nitro-

benzoic aldehyde, p-toluidine and H^SO^
(Bisohler, B. 21, 3207). Yellowish needles, v.

Bol. hot alcohol.—B"HjPtCle.
Di-acetyl derivative. [104°].

Di-benzoyl derivative. [148°].

n-Nitro-di-m-amido-phenyl-di-tolyl-metliano

[4:l]0,H,(N02).CH(0,Ha.NHj),. Prepared by
heating o-toluidine sulphate withp-nitro-benzoio

aldehyde and ZnCl, at 100° (Fischer, B. 15,

679). Small yellow crystals (containing CeH,).
wi-NITEO-DI-AMIDO-PEENYL-DI-XYLYI,.

METHANE OaH<(N02).CH(C„H3Me,.NHj)2. [92°].

Formed by condensing m-nitro-benzoio alde-

hyde with m-xylidine (Bisohler, B. 21, 3216).
Plates.-B'TBCjOlj: yeUow plates.—B"H,PtCl,.

Acetyl derivative. [132°]. Needles.
Benzoyl derivative. [186°].

jp-Nitro-di-o-amido-pheuyl-di-xylyl-methane

O.H^(NOj).CH(CBH3Me,.NHJj. [90°]. Formed
by condensing ^-nitro-benzoic aldehyde with
pi-xylidine by H^SOj (B.). Yellow needles.—
B"H.CI,.-B"H,PtOV

Di-acetyl derivative. fflS"]-

Di-bemoyl derivative. [192°]. }ileedles,

SI-NITSO-DI-AUISO-SIFHEHYL SUL-
PHONIC ACID
0.H3(N0J(NH,).C^(N0,)(NH,).S0,H [1:3:4:5].

Obtained from di-acetyl-di-amido-diphenyl sul-

phonio acid by nitration and saponification

(Zehra, B. 23, 3460).— KA' aq.

Di-acetyl derivative. Yellow needleSi

s-SI-NIIBO-SI-AMISO-QriNONE
Ce(NOj),(NHj)A [1:4:2:5:3:6]. Prepared by dis-

solving s-di-amido-di-imido-benzene nitrate

0,H2(NHj),(NH)j(HN0,)j (1 pt.) in cono. H,SO,
(15 to 20 pts.) at about 10°. On adding lumps
of ice to the mixture, the compound crystallises

out in dark-yellow needles. It is practically

insoluble in all indifferent solvents. Very weak
base, whose salts are readily decomposed by
water. By warming with dilute EOH, ammonia
is evolved, and the K salt of nitranilic acid

Os(N02|2(OE)202separates out. Bystannouschlor-
ide it is reduced to tetra-amido-hydroquinone

0,(NHJ,(0H)j [1:2:4:5:3:6] (Nietzki, B. 20, 2115).

NITaO-AMIDO-BESORCIlT C,H.NA i.e.

C3H2(N02)(NHj)(0H)j. [170°]. Formed by re-

duction of di-nitro-resorcin with ammonium
sulphide (Benedikt a. Hfibl, M. 2, 325). Dark-
brown crystals, si. sol. water, v. sol. alcohoL—
B'jHjSO, : needles.

Si-nitro-amido-resorcin

C.H(N0j),(NHJ(0H),. [190°]. Obtained by re-

ducing tri-nitro-resorcin (styphnio acid) with

alcoholic ammonium sulphide (B. a. H.). Cop-
pery leaflets, insol. water, si. sol. alcohol.

DI-HITEO.^'-AMIDO-STYEENE
0.H,(N0j)(NH2).CH:CH(N0s). Formed by ni-

trating 2)-amido-cinnatmo acid, CO, being split

off (Friedlander a. Lazarus, .A. 229, 247).

Slender reddish-brown needles (from alcohol).

Cone. H2S04 gives ofi CO, forming a nitro-amido-
benzoic aldehyde.

Acetyl derivative. [252°].

Si-nitro-amido-styrene

0aH2(N0j)j(NHj).CjHs. Acetyl derivative.

[212°] ; needles, sol. alcohol and acetic acid, si.

sol. hot water, nearly insol. ether; formed by
nitration of acetyl-p-amido-cinnamio acid

(Gabriel a. Herzberg, B. 16, 2041).

NITEO-AmiDO-TOLTTENE v. Niibo-tolo-

IDIHE.

NITEO-AMIDO-TOLUENE eao-STrLPHONIO

ACID C»H3(NOj)(Na,).CHjS03H. Formed by

reducing C,H3(N02)j.0HjS03H by NH, and H,3
(Mohr, A. 221, 226). Needles, sol. water.—KA'.
—^BaA'2 2aq.

Nitro-amido-tolnene sulphonic aoid

C<;H2Me(NOj)(NH,).S03H [1:2:4:5]. S. -17 at

11°. Obtained by sulphonating (2,l,4)-nitro-

toluidine (Foth, A. 230, 300). Yellow needlel

(from water).—KA'aq.—BaA'j4aq.

Nitro-amido-tolnene sulphonic acid

0^2Me(N0s)(NHj).S03H [1:3:2:5]. Formedfrom
acetyl-o-toluidine by successive sulphonation and
nitration (Nietzki a. Pollini, B. 23, 138).

NITEO-AMIDO-jj-TOLTJIC ACID
0eHjMe(N0j)(NHj)C0jH [1:2?:3:4]. [245°].

Formed by saponifying its acetyl derivative

(Niementowski, /.pr. [2] 40,27). Yellow needles,

•ol. hot water.—EA'2aq : reddish-yellow needles.

Acetyl derivative [210°], Fprmed from
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acetyl-amido-tolnio acid and HNO, in the cold.

S'ellow needles, insol. water.
Nitro-amido-tolnic acid

C.HjMe(NO.J{NHJCO.;a [1:2:4:5]. [236^.
Formed by heating bromo-nitro-toluio acid with
alcoholic KH, at 180° (Fileti a. Crosa, 0. 18,

298). Silky yellow needles (containing aq).

SI NITSO . DI AUIDO - BITOLYL [3:5:4:1]

OAMe(NOj)(NHs).0,ByM[e(NOj)(NHs) [1:3:6:4].

[267°]. Formed by saponifying its acetyl deii-

Tative (Gerber, B. 21, 746). Garnet-red needles.

Di-acetyl derivative. Obtained from
di-amido-ditolyl. Crystals, decomposing at 320°.

HITEO-AMIDO-XYIENE v. Nitro-xtlidinb.
KITBO-AMISO-XYLENE SITLPHONIC ACID

C,H,„NjS05 i.e. C„HMe,(N0j)(NH2)S0,H
[l:3:2or5:4:6]. Formed by nitration of m-xylidine
Bulphonio acid (Sartig, A, 230, 838). Slender
needles (from water), si. sol. cold water, insol.

alcohol.—KA' l^aq.—BaA', l^aq.—PbA', aq.

NITEO-AMTLEHE G.^^'SO^i.e.

CHs.CH(NOs).OaHs. Formed from allyl iodide

and potassium nitro-ethane (Gal, J. 1873, 333).

Oil. May be reduced to CsHaNaj (85°).

Kitro-amylene CH3.C(N0j):CMej. [166°-

170°]. Formed from di-methyl-ethyl-carbinol

and cone. HNO, (Haitinger, M. 2, 289). Oil,

Bol. alcohol and ether. Dissolves in alkalis and
gives a blue colour with KNO, and H^SO,. On
heating with HClAq it gives NH,, hydrozyl-

amine, and acetic acid. On heating with water
it yields nitro-ethane and a ketone. NaOEt
gives a yellow pp.

miBO-AKILIG ACID v. Di-niibo-di-oz:-

QXnNONE.
o-NITRO-ANILINE CsH»NA »«•

0^4(N0j).NH, [2:1]. o-Nitraniline. Mol. w.

138. [71-5°].

Formation.—1. By heating o-bromo-nitro-

benzene with alcoholic KH, (Walker a. Zincke,

B. 5, 114).—2. Together with ^J-nitro-aniline by
nitration of acetanilide and saponification of the

product (Komer).—3. By heating o-nitro-anisole

CjH«(N02)(0Me) with ammonia at 200° (Sal-

kowski, A. 174, 278).—4. By reduction of odi-
nitro-benzene (Binne a. Zincke, B. 7, 1374).

—

6. By nitration of benzanilide and saponifica-

tion of the product (Lellmann, A. 221, 6).

Preparation:—1. By splitting off the HSO3
group from o-nitro-aniline-jj-sulphonic acid by
heating it with HCl under pressure. The euI-

phonio acid can be very readily prepared by
Eulphonation and nitration of acetanilide (Kietzki

a. Benckiser, B. 18, 294).—2. Twelve pts. of o-

nitro-phenol are heated with 20 pts. of aqueous

NH, (35 p.e.) at 160°-170° for 16 hours ; the

product is crystallised from water; the yield

being about 60 p.c. of the o-nitro-phenol em-
ployed (Merz a. Biz, B. 19, 1749).

Properties.— Oianga needles, m. sol. hot

water, v. sol. alcohol, v. e. sol. ether. Volatile

witii steam. Does not combine with chlorinated

quinones (Niemeyer, A. 228, 322).

Salts.—^B'HCl: plates. Decomposed bjr

water into BGl and o-nitro-aniline.

Formyl derivative OeH4(NOJ(NHCHO).
[122°]. Needles (Hubner a. Herfi, A. 209, 367).

Acetyl derivative CsH,(N02)(NHAo).

[93°]. Yellow plates, m. sol. cold water.

Propionyl derivative [63°] (Smith, Am.
6, 172).

Benzoyl derivative. [94°]. Needles.

Oxalyl derivative v. Oxaiao acid.

OT-Nitro-aniline C„Hj(NOj).NH, [3:1]. [114°].

(285°). 8. -114 at 20°; S. (alcohol) 7-05 at 20«

(Carnelley a. Thomson, C. J. 53, 786).

Formation.— 1. By reducing m-di-nitro-

benzene with -HjS and alcoholic ammonia (Hof-
mann a. Muspratt, A. 57, 204 ;' Beilstein a. Eur-
batoft, A. 176, 44).—2. Together with p-nitro-

aniline by adding HNO3 to a solution of aniline

in H2SO4 (Hubner, A. 208, 299).

Preparation.—A solution of SnCl, (3 mols.)

in alcohol saturated with HCl is slowly allowed
to drop into a well-cooled alcoholic solution of

nt-di-nitro-benzene (1 mol.) with continual agi-

tation (Ansohiitz a. Heusler, B. 19, 2161).

Propeities.—Long yellow needles. Colours
pine-wood yellow. Gives no colour with bleach-

ing powder.
Reactions. — 1. Cyanogen passed into its

alcoholic solution forms a compound with formula
C^,(NO,J.NH.C(NH).C(NH).O.H^.NOj (Senf,

J.pr. [2] 35, 530).— 2. Cyanogen iodide forms a
green pp. of (OsHjINOJNH^jC [286°] (Hiibner,

B. 10, 1719).—3. Silver nitrate forms a com-
pound (C„H4(N08)(NHj))4AgNOa [125°] when
added to its alcoholic solution (Mixter, Am. 1,

239).—4. Chlorinated guinones dissolved in
benzene form dark-green crystalline additive

compounds (Niemeyer, A. 228, 322).

Salts.—B'HCl. Pearly crystals, v. e. sol,

water,—B'jBLjPtOl,. Yellow powder, v. e. sol

water and alcohol.—B'HBr: plates (Staedel a.

Bauer, B. 19, 1940).—B'oHjCjO, : crystals.

Acetyl derivative C„H^(N02)(NHAc).
[150°]. (Meldola a. Salmon, C. J. 53, 778;
[143°] (Meyer a. Stiiber, A. 165, 183). Prisms.

Benzoyl derivative. [156°]. Plates.

p-lTitro-anilin6 0aH<(NOj)(NHj) [4:1]. [147°].

S. -077 at 20° ; S. (alcohol) 5-84 at 20° (Car-

nelley a. Thomson, 0. J. 53, 786).

Formation.—1. By nitration of the anilides

of tartaric, succinic, or acetic acid, the product
being saponified (Arppe, 4. 90, 147; 93, 157; Hof-
mann, Pr. 10, 589 ; 12, 639), the o-nitro-aniline,

which is formed at the same time, may be re-

moved by steam-distillation (Komer).—2. By
heating [4:l]CaH,(N02)(OMe) with ammonia at
200° (Salkowski, A. 174, 28l).—3. By reduction
of p-di-nitro-benzene (Zincke a. Kinne, B. 7,

87l}.^-4. By heating p-chloro-nitro-benzene
with ammonia (Engelhardt a. Latschinoff, Z,
1870, 232).—5. By heating 2)-nitrophenol (6 pts.)

with aqueous NH, (20 pts.) at 190°-200° for

several hours ; the yield being 58 p.c. (Merz a.

Biz, B. 19, 1753).
Preparation.—1. Equal volumes of HNO,

(S.G. 1*42) and HjSO, are mixed and cooled.
Acetanilide is gradually added as long as it will

dissolve. The cold solution is set aside for halt

an hour, then poured into water, and the nitro-

compound orystaUisad from boiling water. The
nitro-acetanilide is saponified by boiling NaOH,
and the nitraniline crystallised from water (Mel-
dola, C. J. 43, 427).—2. 1 kilo, of acetanilide is

slowly dissolved in 4 kilos, of HjSO,, kept cool by
standing the vessel in a stream of cold water.
690 grms. of HNO, of S.G. 1-478 (= 85 p.c), 0*
the corresponding quantity of ordinary HNO,
(1-42) diluted with 1200 grms. of HjSOj is then
very gradually run in, taking care that the tern-
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perature does not rise above 20°. After Btanding,
the product is poured into cold water, and the
yellow pp. of nitracetanilide which separates is

filtered oS and saponified by boiling with strong
HCl. The yield is very satisfaotory (Nolting a.

Collin, B. 17, 2G2 ; E. J. Friswell, ^jriu. com.).

Properties.—liong monoclinio needles (from
water). May be readily sublimed. Not volatile

with steam. Weak base, its salt being decom-
posed by water. Does not combine with chlor-
inated quinones. Cyanogen iodide at 120° forma
(C,aj(NOj).NH),C [above 300°] (Hiibner).

Salt s.—B'HCl.—B'jH,PtCl,.
Formyl derivative C„H<(NOa)(NHCHO).

[194°]. Formed from formanilide and fuming
HNO3 at- 17° (Osborn a. Mixter, Am. 8, 346).

Acetyl derivative C,H4{N02)(NHA.c).
[207°]. Formed by nitrating acetanUide. Prisms.
Gives 2'-nitro-phenol when boiled with cone.
KOHAq {Wagner, B. 7, 76).

Benzoyl derivative [199°]. Needles.
Oi-nitro-aniliue C^H^NsOi i.e.

C6H3(N0Jj(NH2) [6:2:1]. Mol. w. 183. [138°].

S. (95 P.O. alcohol). -52 at 12°. Obtained by
heating the methyl or ethyl ether of c-di-nitro-

phenol with aqueous ammonia (Salkowski a.

Behs, B. 7, 370 ; A. 174, 273). Yellow needles.
Yields m-di-nitro-benzene on elimination of NHj.

Acetyl derivative OsH3(N02)2(NHAo).
[197°].

Di-nitro-aniline C„Hs(N02)j(NHj) [4:2:1].

[176°] (Barr); [188°] (Hentschel, J.pr. [2] 84,

427). S. (95 p.o. alcohol) -76 at 21° (S.) ; (88
p.c. alcohol) 5-8 (EudnefE, Z. 1871,- 202).

Formation.—1. By the action of alkalis on
di-nitro-phenyl-citraconimide (Gottlieb, A. 85,

17). — 2. By heating (l,2,4)-chloro-di-nitro-

beuzene with alcoholic ammonia (Olemm, J. pr.

[2]1,145).—3.Byheating[4:2:l]C,H3(NO,),(OMe)
with NHjAq at 100' (Salkowski, B. 5, 872 ; 6,

139).—4. By heating (4,2,l)-di-nitro-phenol (3 g.)

with ammonia (10 c.c. of 27 p.o.) for 16 hours at
175° (Barr, B. 21, 1542).

Properties.—Light-yellow prisms ; v. si. sol.

boiling water. Does not form salts.

Reactions.— 1. Elimination of NH^ yields m-
di-nitro-benzene.—2. Cone. KOHAq forms di-

nitro-phenol [114°] (Willgerodt, B. 9, 979).—
8. Alcoholic KCy added slowly forms di-nitro-

amido-phenol [225°] (Lippmann a. Fleissner, M.
7, 95).

Acetyl derivative CsH3(N02)2(NHAc).
[120°]. Formed by nitration of acetanilide

(EudnefE, Z. 1871, 202 ; Ladenburg, B. 17, 148).
Tri-nitro-aniline CijHjNiOi, i.e.

C.Hj(NO.j3(NH2) [6:4:2:1]. Picramide. Mol. w.
228. [188°]. Formed by the action of ammonia
on (l,2,4,6)-chloro-tri-nitro-benzene (Pisani, A.
92, 826) or on picric ethers (Liebermann a.

Palm, B. 8, 278). Formed also by dissolving

f-bromo-aniline in cooledHNO, (S.G. 1*5) (Hager,
B. 18, 2578). Yellow plates with blue shimmer
(from alcohol) or monoclinio tables (from HOAc).
Tin andHCl reduce it to tri-amido-phenol (Hepp,
A. 215, 350). Nitrous ether does not attack it.

Boiling potash yields picric acid.

Combinations. — (C„H,N,Oj)C,H,. Yellow
prisms, which separate from its solution in
benzene (Mertens, B. 11, 843).—B'C,H,.—
B'C„H,o.-B'C„H,NH3. [124°] (Hepp, Bl. [2]
80,4 il. 816, 359).

Beferences.— Bbouo, Cblojio , and Iodo
KITBO-AKILINE.

NITBO-ANILIITE-SULFHOiriG ACID v,

NimO-AHIDO-BENZENE-BIIIiPHONIO ACn>.
NIIBO-AiriSIC ACID v. Methyl derivative of

NlIBO-OXY-BENZOIC ACID.

NITEO-ANISOIE v. Methyl ether of Nitbo-
FBENOL.

NITEO-ANTHEAQXriNONE C„H,NO, i.e.

OaH,<g°>C3H3(N02)
[I 3]. Mol. w. 258.

[220']. Prepared by nitrating anthraquinone
dissolved in H^SOj by HNO, in the cold (Eoemer,
B. 15, 1786 ; Liebermann, B. 16, 54). Yellow
plates (by sublimation) or prismatic needles
(from HOAc) ; sol. benzene, aniline, and chloro-
form, si. sol. alcohol and ether. On reduction
and treatment with nitrous acid it yields erytiio-

oxy-anthraquinone.

Nitro-anthraqninone 0jH,<^^^C„H3N0j

(_2
4J. [230°]. Formed by boiling anthraquinone

for half an hour with HNO, (S.G. 1-5) (B5ttger
a. Petersen, J. pr. [2] 6, 367 ; B. 6, 20 ; A. 166,

147). Formed also by nitration of di-bromo-
anthracene (Glaus a. Hertel, B. 14, 978). Yellow
needles (by sublimation), insol. water, v. si. sol.

ether and alcohol, m. sol. benzene and HOAc.
Yields alizarin on fusion with potash. Cone.
HjSOj (12pts.) at 200° forms ' imido-oxy-anthra-
quinone ' C^HigNgO,, which sublimes in rose,

coloured needles.

Si-nitro-anthraquinone G^HgNgO, t.«.

[a ^]0.H3(N0J<g3>CeH3(N02)5 e]. M0I.W.

298. [above 300°]. Prepared by allowing anthra-
quinone (10 g.) dissolved in HjSO, mixed with
HNO3 (10 g. of S.G. 1-48) to stand for several

days. It is also formed by nitrating o-nitro-an-

thraquinone (Eoemer, £.16, 363). Yellow crystals
(by sublimation), sol. nitro-benzene, si. sol.

xylene and HOAc, nearly insol. alcohol and
ether. On reduction and treatment with nitrous

acid ityields di-oxy-anthraquinone (anthrarufin).

On heating with H^SO, at 200° it yields four

colouring matters, C^sHijNjO,, C2iH„N,0,2,
C2«H„N,0„ and O^sH.jNjO,.

Bi-nitro-anthraqninone G„H,N20,. [256°-

260°]. Formed by boiling anthraquinone with

a mixture of equal volumes of HjSO, and HNO,
(S.G. 1'5), or by boiling anthracene with fuming
nitric acid (Bottger a. Petersen, A. 160, 147 ; 166,

1S4). Minute monoclinic, almost colourless,

crystals, insol. water, si. sol. alcohol, v. si. sol.

ether. H^SO, converts it at 200° into violet

' di-imido-di-oxy-anthraquinone ' GitHgNgO^.
Di-nitro-anthraqninone 0,,H,N,0,. Fritz-

sche's Reagent. [280°]. Formed, together with

anthraquinone, by heating anthracene with di-

lute nitric acid at 90°- On crystallisation from
alcohol it separates first (Fritzsche, N. Petersb.

Acad. Bull. 22, 43 ; Z. 1869, 114 ; cf. Anderson,

A. 122, 302). Prepared by adding HNO, (30g.)

to a solution of chrysene (50 g.) containing an-

thracene in alcohol (5,000 c.c), and heating on
a water-bath. The crystals of the chrysene
compound (v. infra) which then separate are

oxidiEed by CrO, in HOAc, which attacks the

chrysene and leaves the di-nitro-anthraquinone
(Schmidt, J.pr. [2] 9, 263).
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Properties.—Tellow needles (from boiling

HOAc), T. si. sol. alcohol and ether. Sublimes in

oolonrless serrated plates. Forms very charac-
teristic compounds with aromatic hydrocarbons.

ajSOi at 200° forms 0„HgNjO„ a black powder.
Combinations. — 0„H,N208(PhOH:CHPh)

:

orange-red plates.—C„H|fN20a(0,4H,|,) : violet

monoclinic laminae, obtained by dissolving di-

nitro-anthraqainone (9 pts.) and anthracene
(10 pts.) in crade xylene (100 pts.).—With
chrysene: C„H,N20s(C,sH,2). Slender red
needles [294°], si. sol. boiling EOAo.

KITED - ANTHEAQTJINONE - CARBOXYUC
ACID C„H„0j(N0j).C02H. [above 300°]. Formed
by nitration of anthiaquinone-carboxylic acid

(Liebermann a. Olock, B. 17, 891). Small
needles. Dissolves in KjSO, with a violet colour.

(a)-NITBO-ANIHIlAQUINON£-STTLFHON:iC
ACII)0„H,NBO,t.«.

0«H«<C0>°A(N0J(S03H) [I
2:3]. [255°

uncor.]. Prepared by nitration of anthra-
qninone-sulphonic acid with a mixture of

HNO, (1-5) and HjSO<, the (fi)-isomeric acid

which is formed Eimnltaneonsly remains dis-

solved whilst the a loii separates out (Claus, B.
15, 1514; 17, 1276; Lifsohutz, B. 17, 899; cf.

Liebermann, B. 16, 55). Small white plates

(from dilute HNOj) or very fine silky needles

(from hot water). Strong acid. On fusion with
EOH it gives alizarin.

Salts.—A'Naaq: long needles, sol. hot
water, nearly insol. cold water and alcohol.

—

A'E : small needles.

—

AIKH., ^aq : felted needles.—\'fia,: microscopic needles, si. sol. water.

—

A'^Ba: needles.

Chloride: [194° nncor.]. Yellow concen-
tric needles. Nearly insol. alcohol and ether.

(0) -Hitro-anthraquinone-sulphonic acid

0„H,0j(N0j)(S0.H). [250° uncor.]. Crystal-

line powder. V. sol. water and alcohol. Strong
acid. Formed as above. Fusion with EOH
gives no alizarin.

Salts.—K, Na, and NH^ salts are extremely

solnble. — A'jBa3^aq: needles.—A'jPb2aq:
white needles (Glaus, B. 15, 1516).

Kitro-antliraqmnone-(a)-di-Bttlphonlo acid

[182'^. Fonned by nitration of the lead salt

of anthraquinone-(a)-di-sulphonic acid with

HNO, and HjSO, (Claus a. Schneider, B. 16,

907). Yellow prisms. Sol. water, alcohol, and
acetic acid ; insol. ether, chloroform, and ligroiu.

DI-NITSO-ANTHEONE 0„HsNA- [116°].

Formed as a by-product in the preparation of

hydioanthracene-nitrite by the action of HNO,
on an acetic-acid solution of anthracene-di-

hydride (Liebermann a. LandshoS, B. 14, 472).

Insol. alkalis, sol. benzene.

DI-KITEO-DIANTHEYI. Cj,H„NA *•«•

N0,0^—!^C.o/ ^CJJOr [337»].

\o.h/ \c^/
Formed by nitration of dianthryl in acetic acid

solution (Gimbel, B. 20, 2433). Yellow stellate

needles. V. sol. benzene and chloroform, si.

sol. alcohol and acetic acid. On reduction it

gives di-amido-dianthryl [309°], By CrO, and
aoetio acid it is oxidised readily to anthra-

quinone. Bromine forms 0,aH,,BT, [above 300°]

(Sachse, B. 21, 2512).

NITEO-AEACHIC ACID 0jjH„(N02)0i.

[70°]. Formed by mixing arachic acid with

HNO, and H^SO, (Tassinari, B. 11, 2031). SI.

Bol. cold alcohol, v. sol. ether.

NITRO-AEBUTIN v. Akbutin.
TETRA-NITEO-ATTEINE Ot^,„(SO,)fi,'

[c. 140°]. Formed by nitration of aurine (Acksr-

mann, B. 17, 1625). Brownish-yellow micro-

scopic needles. V. sol. alcohol, nearly insol.

water, benzene, chloroform, and ether. Dis-

solves in alkalis with a dark-red colour.

Salts.—A"Agj: brown pp.-A"Ba: black

powder.
Ethyl ether A"Btj: [c. 105°]; yellow

crystals, v. sol. alcohol and benzene, insol. water
and carbonated alkalis.

KITBO-AZO- compounds v. Azo- com-

FOUNDS.
Nitro-diazo- compounds v. Di-izo- cou-

FOUNDS.
NIIEO-AZOXY- compounds v. Azoxt- cou-

FOUNDS.
KIIBO-SASBITUEIC ACID C^HjN.O, i.e.

CO<^g^^>CH.NOj. DiUtimcaeid. Formed

by the action of nitric acid on hydurilio acid and
on barbituric acid (Schlieper, A. 66, 23 ; Baeyer,

A. 127, 211; 130, 140). Colourless dimetric

efSorescent prisms (containing 3aq), v. sol. hot
water forming an intense yellow solution, m.
sol. alcohol, insol. ether. Bromine and water at

100° decompose it into di-bromo-barbiturio acid

and HNO,. HIAq reduces it to amido-barbit-

nrio acid. Its solution gives a white pp. with
ammonium salts.

Salts.—The salts are very stable, the acid

not being separated by mineral acids.

—

NHjHjA'" : crystalline pp., v. si. sol. cold water.

—NaHjA"'2aq: silky needles.—KHaA'". Ppd.
by adding HCl to a solution of the acid in

potash.

—

KJBiA'" ; yellow needles, insol. alcohol

and cone. EOHAq. Explodes when heated.

—

BaH,A"'Cl aq.—Ca(HA"')24aq.—Cu(HjA"')2 6aq.
—Fe(H^"')2 8aq.—Fe(HjA"'), 9aq.—AgHjA"'aq.

NITBO-BENZAIDOXIU v. Oxim of Niibo-
BENZOIO ALDEHYDE.

NIIEO-BENZAMIDE v. AnUde of Nitbo-
BENZOIC ACn>.

m-NIIEO-BENZAMIDINE
C,Hi(NO,).C(NH).NHj. Formed from nitro-

benzoic imido-ethyl ether (Tafel a. Enoch, B.
23, 1552). Colourless mass (from ether), v. sol.

water.—B'HCl. [240°]. Tables, v. sol. water.

w-NITEOBENZAMIDOXIM 0,H,N,0, i.e.

C3Hj(N0J.C(N0H).NH2. [174°]. Formed from
»re-nitro-benzonitrile andhydroxylamine (SchopfE,

B. 18, 1063). Orange needles, v. sol. warm water.

OlCO^t forms CA(N02).C(NH,).N0.C0,,Et
[153°]. Acetic anhydride produces the azoxim

C;BI;4(N0J.C<^^°^0Me [109°]. — B'HCl. —
B' H PtCl

^ Ethyl ether C,H,EtN,0,. Prisms.—B'HCl.
Benzyl ether 0,H8(CH2Ph)N,0,. [58°].

2)-ITitro-benzamidozim

C,Hi(NOj).C(NHj).NOH. [169°]. Formed from

f-nitro-benzonitrile and hydroxylamine (Weise,
B. 22, 2418). Yellow needles, sol. acids and
alkalis. Beduces Fehling's solution and am-
moniacal AgNO,. M. sol. hot water and aloo-
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hql. Can be distilled. With ACjO it yields

C.H,(N02).0<^^^°^CMo [144^, while aldehyde

fonns OsH,(NOJ.O<^^g>OH.GH, [153°].

ClCO^t produces C„n^(XO,).C(NHJ.NO.COaEt
[169°], which on heating yields the compound

0^,(N0J.C<^2>C0 [286°]. Sodium diazo-

benzene sulphonate produces the compound

C.H,(NO,).C<^^>0(NHJ.C.H,NO, [151°]

(Stieglitz, B. 22, 3157). COOl, reacts in benz-
ene solution, forming {CgH.^n!^O^.Cn<^'B^.'SO)fiO
[232°].—B'HCl. [185°].

Ethyl ether OeH,{N02).C(NHJ.NOEt,
[60°]. Formed from the Na salt and EtI. With
nitrous acid it yields CBHj(NOj).C(O.NO).NOEt.
[SS-^].—B'HCl.

NITRO-BENZENE CeH^NO,. Mol. w. 123.

[3°]. (209°) at 745 mm. (Bruhl, A. 200, 188).

S.G. "f 1-2039 (B.). S.V. 121-9 (Lessen, A. 254,

73) J
121-5 (Eamsay). f«^ = 1-5712. Ba, =52-64.

Dispersive power : Barbier a. Boux, C. B. 108,

1249). Formed by nitration of benzene (Mit-

Bcherlich, P. 31, 625). The rate of nitration has
been studied by Lothar Meyer {B. 22, 18). In
small quantity by the action of ozonised air

on a mixture of sulphuric acid and benzene
(L. Maqueime, Bl. [2] 37, 298). Formed also

by the action of ppd. Cu^O (1 mol.) in the

cold upon an aqueous solution of diazo-benzene
nitrite (1 mol.), obtained by slowly adding a
solution of 15 g. NaNO, in 50 c.c. of water to a
mixture of 9 g. of aniline, 20 g. HNO, (1*4), and
50 0.0. of water. When the evolution of nitrogen

has ceased the nitro-benzene is distilled off with
steam ; the yield is 42 p.a. of the theoretical

(Sandmeyer, B. 20, 1494).

Preparation.—A mixture of nitric acid

(100 pts.) and H^SO, (115 pts.) is run into benz-

ene. The product is washed with alkali and
distilled.

Properties.— Oil, v. sol. alcohol and ether.

Not attacked by chlorine or bromine in the cold.

Reactions.— 1. For icominaiiore the presence

of carriers (FeBr, or FeCy are necessary. Thus
nitrobenzene (10 g.) heated with FeBr, (3g.) and
bromine (4-3 c.c.) m sealed tubes for 10 hours
at 105° gives 65 p.o. of the theoretical amount
of m-bromo-nitro-benzene. When the same
mixture is heated for 30 hours at 120° the pro-

duct is tetra-bromo-nitro-benzene (Scheufelen,

A. 231, 158). Bromine at 250° forms C^H^r^
and a little C„HBr5 (Kekul6, A. 137, 109).-
2. Chlorine in presence of FeCL, forms m-chloro-

nitro-benzene and (5,2,l)-di-chloro-nitro-benz-

ene.—3. Not attacked by boiling dilute potash
or ammonia. Boiling alcoholic potash forms
azoxybenzene.—4. Beadily reduced to aniline.

—

5. Chromic oxychloride forms a powder
CsH,(NO.J(CrOjCl)j, decomposed by water with
reproduction of nitro-benzene (Henderson a.

Campbell, O. J. 57, 253 ; cf. Etard, A. Ch. [5]
23, 272).—6. Exposed to sunlight in alcoholic
solution it is reduced to aniline, aldehyde being
formed (Ciamician a. Silber, B. 19, 2899 ; O. 16,
536).— 7. Cone. HClAq at 245° forms di-chloro-
iniline (Baurahauer, A. Suppl. 7, 204).—8. Ee-
duoed in alcoholic solution by sodium-amalgam

to azo-benzene (Werigo, A. 135, 176; Aleiiiefl,

Bl. [2] 1, 324). .

o-Di-nitro-benzene C;H,(NOj), [1:2]. Mol. w.
168. [118°]. S. (alcohol) 3-8 at 24-8°; 33 at
78°. Formed in small quantity in the prepara-
tion of the m-isomeride, and purified by succes-

sive crystallisations from alcohol and HOA.a
(Binne a. Zincke, B. 7, 869; K5rner, <?. 4, 354;
Lobry, B. T. C. 2, 239). Long colourless needles
(from hot water) or monoclinic tables (from alco-

hol) (Bodewig, J. 1884, 464). May be snbhmed.
Yields on reduction o-nitro-anilinu [71°] and o-

phenylene-diamine [99°].

m-Di-nitro-benzene C5H4(NOj)j[l:3]. [90°]

(Beissert, B. 23, 2243). (297° cor.) (Meyer a.

Stadler, B. 17, 2649 note). S. (alcohol) 5-9 at
24-8°. The chief product of the action of boil-

ing fuming HNO3 on benzene or nitrobenzene
(Deville, A. Ch. [3] 3, 187 ; Muspratt a. Hof-
mann, A. 57, 214). Formed also from (4,2,1)-

di-nitro-aniline by elimination of NHj (Budnelf,

Z. 1871, 203). Prepared by adding benzene to

a mixture of equal volumes of H,SOj and fuming
HNOji, and heating until a sample of the oily

layer solidifies on oooUng. The product is

poured into water, and the solid crystallised from
alcohol (Korner; Beilstein a.,Eurbatoff, .i. 176,

43).

Properties.—Colourless flexible needles, v. e.

sol. boiling alcohol. Detonates when projected

into a red-hot tube filled with nitrogen (Berthe-

lot, A. Ch. [6] 16, 24). A mixture with KCIO,
is a powerful explosive {^ra^Tcarock).

Reactions.—1, On redy^ilion it yields m-
uitro-aniline [114°] and m-phenylene-diamina
(Hofmann, Pr. 11, 518).—2. Aloollolio KCy
forms 0,Hj(N02)(0Et).CN (Lobry de Bruyn,
R. T. C. 2, 205).—3. Alkaline ^^e/Cj, forms
(4,2,1)- and ;(6,2,l)-di-mtro-phenols (Hepp, B.
13,2347; 4.215,355).

jj-Di-nitro-benzene C,H,(NOj)j [1:4]. [172°].

Deposited from the alcoholic mtmier-UquoT from
which the m-isomeride has crystallised (SSrner).

Flat monoclinic needles, si. sol. cold alcohol.

May be sublimed. Yields p-nitro-aniline [146°]

and ^-phenylene-diamine [140°] on reduction.

Forms a sparingly soluble compound with naph-
thalene.

i-Tri-nitro-benzene 0^j(JS^O^, [1:2:4].

[57-5°]. S.G. ^^ 1-73. S. (alcohol) 5-4 at 15-5°;

S. (benzene) 141 at 15-6°. Formed by heating

jp-di-nitro-benzene with a mixture of HNO, and
H,SO, (Hepp, A. 215, 362 ; Lobry de Bruyn,
R'. T. C. 9, 190). Yellow crystals. Forms with

aniline a compound CBH,(N0„)3CeH,,NHj. [84°].

Reactions. — 1. NaOMe in HOMe forms
C„H,(NO.,).,(OMe) [4:2:1] [88°].—2. NaOEt forms

CsH3(N0J.,(0Et) [4:2:1] [86°].—3. Boiling aque-

ous Na^CO, forms (4,2,1) -di-nitro-phenol [112°].

4. Alcoholic NH, forms di-nitro-aniline [175°].

s-Tri-nitro-benzene 0,H3(N0J, [1:3:5]. [122°].

Prepared by heating m-di-nitro-benzene (40 g.)

with HNO, (120 g.) and fuming H2SO4 (300 g.)

for one day at 80° and then for two days at

120°, the yield being 50 p.o. (Hepp, A. 215,347;
Claus, B. 16, 1597). Irimetric plates; a:b:e

= -954:1: -733, si. sol. cold alcohol, t. e. sol.

benzene (forming a compound with 0,SJ. Not
volatile with steam. With aniline it forms
C,H,(N02),NH2Fh orystalUsing from benzene in

red plates [124°]. With naphthalene it forms
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C5fl,{K0j)sC„fi, [163°], and with di-methyl-
aniline O^Bj^SO.^^'SiUe^h [108°].

Beactions.—1. Alkaline KjFeCy, oxidises it

to piciio acid.—2. NaOMe dissolved in HOMe
forms, in the cold, 0„Ha(NOj),(OMe) [105°] (De
Bruyn, R. T. C. 9, 208).—3. Beduced by tin and
EClAq to tri-amido-benzene.

Eeferences.—Brouo-, ChIiObo-, Chloroiodo-
and lODO-NlTEO-BENZENB.

l7lTB0-B£NZ£ir£-AZ0- compounds v. Azo-
COMFODNDS and ClSAZO- COMPOUNDS.

HITIIO-BEHZENE-AZOXY- compounds v.

AZOXX- OOMPOUKDS.
SI-KIISO-BENZEKEIETSA-CABBOZYLIC

ACID C5(N0a)j{C0JH). [1:4:2:3:5:6]. Di-mtro-
pyromelliticand. Formed by oxidising di-nitro-

tri-methyl-benzoio acid with alkaline EMnO,
(Nef, A. 237, 19). Silky needles (from ether).

JEthyl ether Et,A". [130°]. Needles.
miBO-BENZENE FHOSPHOKIC ACID

C^,(NOj)PO(OH)j. NUrophosphmyUa acid.

[132^. S. 98 at 22°; 92 at 93°. Obtamed by
nitrating benzene phosphonio acid (Michaelis a.

Benziger, B. 8, 1310 ; A. 188, 275). Deliques-
cent crystals exploding above 200°.—BaA" 2aq.

—

Ba(HA")j 2aq.—CaA" iaq.—PbA".—Ag.A".
m -KITBO - BENZENE STTLFHIKld ACID

O^^pjOJSOja [1:3]. [95°]. Formed, together

with nitrobenzene and N^, by boiling the com-
pound C,B,(NOJ.NH.NH.SOj.O„Hj(NOj) with
baryta-water. Long silky needles. V. e. sol.

ether, si. sol. alcohol.

Salts.—KA': small e. sol. prisms.—AgA'

:

long silky needles, si. sol. water.—BaA'^l^aq:
yellowish prisms (Limpricht, B. 20, 1240).

j)-Nitro-benzene-BQlphinic acid

0^4(N0J.S0jH [1:4]. [120°]. Formed in the
same way as the preceding acid from the corre-

sponding p- compound. Plates. Less soluble in

ether than them-isomeride.—^BaA'^aq: yellowish

prisms (Limpricht, B. 20, 1241).
o-KITBO-BENZENE SULFHONIG ACID

0,Hj(N02)S03H [1:2]. Formed in small quan-
tity in the nitration of benzene sulphonic acid

(Limpricht, A. 177, 60).-^NH<A': long needles.

—KA' : si. sol. water.—BaA'jaq: v. e. sol. water.

—PbA',3aq.
Chloride C.H,(N0,)S0C1. [67°].

Amide 0,H,(NOs)SO^Hj. [186°]. Beduced

by HI in HOAe it yields C^4<g?> [193°]

(Caeve, B. 20, 1534),
m-Nitro-benzene snlphonic acid

CjH4(NOj)(S03H) [1:3]. Formed by sulphonatipg

nitro-benzene, or by nitrating benzene sulphomc
acid (Schmidt,.^. 120, 163; Meyer a. Stuber, A.
165, 164 ; Bose, Z. 1871, 224 ; Limpricht, A.

177, 60). Formed also by the action of CISO3H
on nitro-benzene in CS, (Armstrong, Z. 1871,

321; Limpricht, B. 18, 2175). Deliquescent

laminae.—NHjA'. Prisms.-KA'. S. 1-7 to 1-9

at 7°.—NaA'.—BaA's aq. S. (of BaA'J 4 at 21°

(GosUoh, A. 180, 104) ; 2 at 7* (L.),-CaA'j 2aq.

S. (of CaA',) 6 at 6°.—MgA'J4aq.-ZnA'^3aq.—
PbA'„ 2aq. S. (of PbA'^) 4 at 10°.

Chloride 0,B.,{-SO^).SO^Cl. [61°].

ulmi<?«O.Hj(KOj).SOjNHj. [161°]. Beduced

by HI and HOAo to 0^,<^q^ [83°].

^-NITEO-BENZEKE BUIFHOITIC ACID
C»H,(NOJS0,H [1:4]. Formed in small quantity

in the nitration of benzoic acid fljimprioht).

—

NH^A'. Plates. S. 8-5 at 7°.—KA'. Prisms.

S. 3-7 at 7°.—BaA'jSaq. S. (of BaA'J.4-6 at 6°.—

CaA'2 2aq.—PbA'j 2aq. S. (of PbA',) 11-8 at 5-5°.

[The solubilities of salts here given are the

weights dissolved in 100 o.c. of the solution,]

Chloride C„H,(NOj).SOjCl. Oil.

Amide 0,H,(NOJ.SOjNHj. [131°],

(a)-I9'ltro-'beuzene m-disulphonic acid

C„H3(N02)(SOsH)j. Formed, together with the
(;8).isomeride, by nitration of benzene m-di-

sulphonio-acid (Heinzelmahn, A. 188, 160 ; 190,

222). Slender deliquescent needles (containing

icaq). -(NHJjA": flatprisms.—KjA".—BaA"4aq.
—BaA" 5aq.—BaA" 6aq.—BajA"(OH)j 15aq.—
PbA" 4aq.—Pb,A"0 2iaq.—Ag,A".

Chloride 0,'a,{NO,){SOfil)t. [96°].

4TOiie0^a(N0j)(S0jNH,)j. [242°],

(j3)-Hitro-benzene m-disulphonic acid

C„H3(N02)(S03H)2 [4:1:3]. Formed as above.

Very hygroscopic crystals. Its salts are more
soluble thanthose ofthe(o)-isomeride.—(NHJjA".
—K,A"^aq (?).—BaA" 5aq.—PbA"4aq.

Chloride 0jH,(N0J(S0jCl)5. Oil.

mtro-benzene dlsulphonic acid

CbHs(N02)(S03H)„. Formed from nitro-amido-

benzene disulphonio acid by the diazo- reaction

(Limpricht, B. 8, 289).—PbA" aq : needles.

Di-uitro-benzene sulphonic acid

0,H,(S03H)(NOJj [1:2:4]. [108°]. Formed from
(C8H3(N02)j)2Sa, and fuming HNO, (Willgerodt

a. P. Mohr, J.pr. [2] 34, 117). Very hygroscopic
yellow prisms (containing 3aq), v. sol. water, si.

sol. ether, insol. benzene. Not attacked by
fuming HNO, at 200°.

Beactions.—1. Aniline forms, on boiling,

03H3(NOj2(NPhH) [156°].-2. Boiling alcoholic

ammonia forms C,H3(N02)j(NHj) [178°].—3.
KHS forms, m the cold, CeH3(N0j)2SH.—4.
Bapidly decomposed by cold potash, becoming
di-nitro-phenol [114°].

Salts. — KA'. — NaA'aq. — BaA',aq. —
CaA'j 2aq.—ZnA'j eaq.-PbA'^ 3aq.

Chloride OsH,(SO,Cl)(NO.Jj. [102°],

Amide O.H3(SO^Hj)(NOj),, [154°].

Di-nitro-benzene sulphonic acid

CyH,(N02)2S03H [3:2:1]. Formed by warming
nitro-benzene m-sulphonic acid with H-.SO,

(1 vol.) and HNO, (3 vols.) (Limpricht, S. 9,

554; Sachse,^. 188, 143). Dehquescent crystals.

NH,A'.—KA'lJaq.-BaA',3aq.—PbA'j3aq.
Chloride C,B.,(SO..)^SOfii. [89°].

4TOi(ie0eH,(N02)jSbjNH,. [288°].

Di-nitro-benzene dlsulphonic acid

C,H,(N0,j2(S03H)j. Formed by boiling nitro-

benzene m-sulphonic acid with H^SO, (1 vol.)

and fuming HNO, (6 vols.) (Limpricht, B. 8,

289). Crystalline mass. Its chloride and
amide are crystalline and decompose without
melting.-KjA" aq.—Na2A"3aq.—BaA" 2aq.—
CaA" aq.—PbA"3aq.—CuA" 3aq.

Iri-nitro-benzene sulphonic acid

CaH,(NOj)sSO,H. [185°]. Prepared by boiling

chloro-tri-nitro-phenol (picryl chloride) with
alcohol and dry NaHSO, (Willgerodt, J.pr.[2]
32, 117). Large crystals (containing 2aq), melt-
ing at 100° when hydrated. Decomposed by
alkalis in the cold into SO, and picric acid.

—

NaA'2aq.
NITBO-BENZENYL-AUIDO-OXIU v. Nimo-

BENZAMIDOZIM.
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NITEO-BENZIDIHS v. NiiBO-Di-p-AMiDO-

BIPHENTI..

HITBO-BEKZIL C„Hs(N0j)0j. [142°].

Foimed by nitiatiou of benzoin or benzil (Zinin,

A. Suppl. 3, 153; Hauamann, B. 23, 681)
Yellow crystals, si. sol. alcohol.

{(C)-Dioxim 0„H„N80j [225°]. Formed by
heating nitrobenzil with hydroxylamine hydro-
chloride at 100°. Crystalline body, v. si. sol,

alcohol.

^ff)-Dioxim. [185°]. Formed by heating the
(a]-isomeride with alcohol at 165° for several

hours. White needles, t. sol. alcohol. Like the
(a)-iBomeride it is split np by cone. HClAq at
100° into hydroxylamine and nitro-benzil.

Dl-nitro-benzil 0^;B.s{^O^fip [131°]. S.

(alcohol) -TS in the cold ; 2-4 at 78°. Formed,
together with the following isomeride by boiUng
benzil with faming HNOj (Zagumenny, J. B. 4,

278). Octahedra or moss-like forms.
Di-nitro-benzU [147°]. S. (alcohol) -34 in

the cold ; 1*9 at 78°. Formed as above. Plates.

Iso-di-nitro-benzil G,^i;S02)iOi. [205°].

S. (95 p.c. alcohol) -042 in the ooldj -9 on
boiling. Formed by oxidation of (a)- or (7)-di-

nitro-deoxybenzo'in by OrOs in HOAc (Gombeff,

J. B. 13, 29 ; B. 17, 581). Yellow needles.

o-NITKO-BElTZOIC ACID 05H4(N02).COjH
[1:2]. Mol. w. 167. [147-7°] (Eeissert, 5.23,
2244). S. -ei at 16-5°. Formed in small

quantity in the preparation of the m- isomeride

by nitration of benzoic acid (Griess, £.8, 526;

A. 166, 129 ; L. Liebermann, B. 10, 862 ; Widn-
mann,^. 193, 204). Obtained also by saponifying

its nitrile. Prepared by oxidising o-nitro-cinna-

mic acid with chromic acid mixture (Beilstein a.

Kuhlberg, A. 163, 134; Widnmann, B. 8, 393) or,

better, by oxidising o-nitro-toluene (Weith, B. 7,

1058 ; Widnmann, A. 193, 225 ; Noyes, B. 16,

53 ; Monnet, Beverdin, a. Nolting, B. 12, 443) or

o-nitro-benzyl chloride (Nolting, B. 17, 385).

Properties.—Small triclinio needles (from

water), v. sol. alcohol and ether, v. si. sol. water.

Has a sweet taste. Very slightly volatile with

steam.
Salts.—BaA'jSaq. Triclinia crystals, v.

sol. water.—CaA'j 2aq : needles.—PbA'^aq.

—

AgA'. Crystals, v. sol. hot water.

Ethyl ether :KtA.'. [80°]. Triclinic crystals.

Chloride C.H,(N0,).C001. Oil.

Cyawiie 0,Hj(NOj).CO.0N. [54°]. Formed
from the chloride and AgCy at 100° (Olaisen a.

Shadwell, B. 12, 351). White prisms.

Anhydride (C.H,(NOj).CO),0. [135°].

Needles (BischoS a. Bach, B. 17, 2789).

Amide O.H^(N02).CONHj. [176°} (Bischoff,

A. 239, 109). With KOH and bromine it yields

OjH,(N02)(CONHBr) converted by boiling potash

into o-nitro-aniline (HoogewerfE a. Van Dorp,

B. 2". 0. 8, 173).

Di-nitro-anilide
C.H,(N02).CO.NHC„H3(NO,)j. p78»]. Formed
by nitrating beuzoyl-m-nitro-aniline (Schwartz,

B. 10, 1708).
Nitrile 0,H4(N0j).CN. o-Nitro-bemomtrile.

Mol. w. 148. [110°]. Obtained by heating the
amide with P^Oj at 100° (Hiibner a. Bartlein, B.
10, 1713). Formed also by the action of hot
cuprous potassium cyanide on o-nitro-diazo-
benzene chloride (Sandmeyer, B. 18, 1494) and
by treating the oxim of o-nitro-benzoio aldehyde

with Ao.fi (Gabriel a. Meyer, B. 14, 2338).

Needles, v. sol. water and alcohol.

ra-Hitro-benzoic acid C„H4(N02).COjH [1:3].

[141°]. S. -25 at 10° ; 10 at 100° (Mulder)

;

•235 at 16-5° (Beilstein). Formed by nitration

of benzoic acid (Mulder, A. 34, 297 ; Gerland, A.
91, 185; Hubner, A. 222, 72). Formed also by
boiling nitro-hippuric acid with HClAq (Ber-

tagnini, A. 78, 104 ; 79, 259) and by the oxida-

tion of m-nitro-toluene (Beilstein, A. 132, 137

;

155, 25 ; 163, 136). Obtained also by the action

of hot cuprous potassium cyanide solution upon
m-nitro-diazo-benzene chloride, and saponifica-

tion of the crude nitrile ; the yield being 72 p.c.

(Sandmeyer, B. 18, 1494).

Properties,—Colourless laminte (from water),

V. e. sol. alcohol and ether. May be sublimed.

Crystallises in three monoclinic modifications

(Bodewig, /. 1879, 677). Yields amido-benzoic

acid on reduction and azoxybenzoic acid on
heating with alcoholic potash (Griess, A. 131, 92).

S alt s.— NHjHA',.— NaA' 3aq : colourless

tables.—KA'aq. Needles. S. 14 in the cold;

200 at 100° (Sokoloff, J. 1864, 343).—MgA'Jaq.
—CaA'j2aq. S. 3-3 in the cold ; 5-5 at 100°.—
Ca(0Bz)A'3aq (Salkowsky, B. 10, 1258).—
SrA'j2|aq. — SrA'24aq. — BaA'j4aq. Needles.

S. -38 in the cold, 5-3 at 100' (Sokoloff). S. (of

BaA'j) -22 at 9° (Mills, C. J. 19, 368).-ZnA's5aq.
— ZnA'j4aq. S. 1-6 in the cold 7-7 at 100°.—

CdA'j4aq (Schiff, A. 104, 326).—PbA',.-
MnA'j4aq.—FeA',.—CuA'j aq.—AgA'.

Methyl ether MeA'. [70°]. (279°).

Prisms (Chancel, Compt. Chim. 1849, 179; A.

72, 276).

Ethyl ether EtA'. [43°] (Tafel a. Enoch,
B. 28, 1551). (296°). Monoclinic prisms. De-

composed by bromine at 170°-200° into nitro-

benzoic acid and ethylene bromide (Naumann,
A. 183, 202).

s-Tri-chloro-phenyl ether CaH^ClsA'.

[132°]. Formed by nitrating the benzoyl de-

rivative of (6,4,2,l)-tri-chloro-phenol (Daccomo,

B. 18, 1165).

Bi-hromo -phenyl ether CjH,BrjA' v.

vol. i. p. 607.

Nitro-phemyl ethers v. Nitro-bemoyl deriva-

tives of NlTBO-PHENOLS.

Chloride C,H,(NOa).COCl. [34°]. (184^ at

50 mm.); (275°-278°). Prisms (Cahours, 4. C/t.

[3] 23, 339; Hugh, B. 7, 1267; Claisen a.

Thompson, B. 12, 1942).

Cyanide C„H,(N02).00.CN. (231° at 145

mm.)! Formed from the chloride and AgOy (0.

a. T.). Heavy oil.

Anhydride {C,B.,(SiO^.GO)fi. Solid (Ger-

hardt, A. 87, 158).

A cetic-m -nitro -benzoic anhydride
0eH4(N02).C0.0Ac. [45°]. Formed from the Ag

salt and AcCl (L. Liebermann, B. 10, 863;

Beilstein, Bra. 2, 786 ; Greene, Am. 11, 414).

Benzoic -m-nitro-benzoio anhydride
CiH,(N0,).C0.0Bz. Crystalline (Gerhardt).

Amide 0^,(NO,).CONHj. [142°]. Needles

(Field, A. 55, 45 ; Chancel, Ccmpt. Chim. 1849,

180; Beilstein, A. 132, 137; SchifE, A. 218,

185). Its alcohoUo solution mixed with

AgNO, and NaOH gives a gelatinous pp. of

0,H4(N0j).00.NHAg (Tafel a. Enoch, B. 23,

1550). With bromine and potash it gives m-
nitro-aniline (Hoogewerff a. Van Dorp, B. T. 0.
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8, 173). With m-nitro-benzoyl chloride it is

converted into its ?n-nitro-benzo;l derivative

[195T (W. Sohulze, A. 251, 158).

Anilide C,H,(NOj).CONHPh. [144°].

Plates (Engler a. Yolkshausen, B. 8, 34

;

Hiibner, B. 9, 774).
m-Nitro- anilide

0,H4(NO5).CO.NHC,H,NOj. [187°]. Needles
(from amyl alcohol) (MoHngh, B. 7, 1268).

Di-nitro -anilide
C^.(N0,)00.NHCeH3(N0Jj [1:2:4]. [165°].

Formed by nitration o{ the benzoyl derivatives

of 0- and j7-nitro-aniline (Schwartz, B. 10, 1708.

p- To J«ideC,H,(NOJ.OO.NHG^,Me.[162°].
Needles (from alcohol) (Hiibner, A. 210, 335).

Nitro-p-toluide
C^,(NOj).OO.NH.OsH,Me.NO, [1:4:2]. [188-5°].

Tellow sUky needles (from alcohol). Formed by
nitrating the 2>-toluide.

Jiresi(iideO.H,(NOj).CO.NHO,H2Me,.[205°].
Nitro-mesidide

0^4n!I0j).C0.NHC.H(N0j)Me,. [207°]. Formed,
together with the following, by nitrating the
mesidide (Sohack, B. 10, 1711).

Di-nitro-mesidide
0,H,(NOj).C0.NHC.Me3(NOj)j. [307°]. Needles.

Nitrile 0„H,(N02).CN. [117°]. Formed
by nitrating beuzonitrile, or by dehydrating w-
nitro-benzoic amide (Seilstein a. Euhlberg, A.
146, 336; Engler, Z. [2] 4, 613; A. 149, 297;
Fricke, B. 7, 1321). Formed also by the action

of hot cuprous potassium cyanide solution upon
tn-nitro-diazo-benzene chloride (Sandmeyer, B.
18, 1494). Prepared by adding benzonitrile (10

mols.)toKNO,(llmols.) dissolved inHjSO,below
25° (Sohopfl, B. 18, 1063). Needles (from water),

b1. sol. water, v. sol. alcohol and ether.

jp-Nitro-benzoio acid CjH4(N0j).C0j;H [1:4].

[238°]. S. -075 at 16°. Formed by the action

of fuming HNO, on toluene (Q-lenard a. Bou-
dault, A. 48, 344 ; &. Fischer, A. 127, 137 ; 180,

128; Beilstein a. Wilbrand, A. 126, 255; 128,

257), and by oxidising p-nitro-toluene with
chromic acid (Beilstein a. Geitner, A. 139, 335

;

Korner, Z. [2] 5, 636 ; Eosenstiehl,^. [2] 5, 701).

Produced alsobythe oxidationoff-nitro-cinnamio
acid, and, in small quantity, by the nitration of

benzoic acid (Qiiess, B. 8, 628 ; Ladenburg, B.

8, 636). Obtained also by the action of a hot

cuprous potassium cyanide solution upon^-nitro-
diazo-benzene chloride, and saponification of the

crude nitrile thus got (Sandmeyer, B. 18, 1492).

Prepared by oxidisingp-nitro-toluene (50 g.) with

CrOj (250 g.) and H,SO< (110 g.) diluted with

water (450 g.) (Schlosser a. Skraup, M. 2, 519

;

ef. Michael a. Norton, B. 10, 580).

Properties.—^Yellowish lamina (from water)

or neeiUes (by sublimation), v. sol. alcohol and
ether. Less soluble in water than the m- and

o- isomerides. Beduced by tin and HOI to p-
amido-benzoic acid, and by sodium-amalgam to

p-azo-benzoic acid.

Salts.—NH4A'2aq: efflorescent laminao.

—

NaA'Saq: triclinio crystals (Bilfinger, A. 135,

154).—KA' 2aq. S. 33 in the cold ; 200 at 100°

(Sokoloff, J. 1864, 343).—BaA'j 5aq : monoclinio

crystals (Bucking a. Haushofer, A. 193, 212).

S. -4 in the cold; 12-5 at 100°.—BaA'(OBz)
(Salkowsky, B. 9, 24).—CaA', 8aq : efflorescent

tables. S. 3 in the cold ; 8-3 at 100°.—CaA', 9aq.

, —CaA'(OBz) 3aq (Salkowski, B. 10, 1258),—

SrA'(OBz)aq.—ZnA's2aq. S. (Of ZnA'J -7 at

17° (Mills, 0. J. 19, 363) ; 1-25 at 100°.-PbA',.

Methyl ether UeA.'. [96°].

Ethyl ether Mk'. [57°].

Cfcior«« C,H,(N0J.C001. [75°]. (0.304°

at 105 mm.). Slender needles (from ligroin)

(Gevekoht, A. 221, 335).

ylmWeO,H,(NOj).CONHj. [198°]. Needles.

(Beilstein a. Eeiohenbach, A. 132, 143). Treat-

ment with bromine and EOHAq converts it into

t>-nitro-aniline.

Anilide OsH,(NO,).CONHPh. [204°] (Leo,

K. 3, 552).

Nitrile C,Hj(NO,).CN. [147°]. Formed
from the amide and PjO, (Engler, A. 149, 298

;

Fricke, B. 7, 1321), or by the action of hot cu-

prous potassium cyanide solution on f-nitro-

diazo-benzene chloride (Sandmeyer, B. 18, 1492).

Laminas (from alcohol), v. sol. hot alcohol.

Fourth and fifth nitro-benzoic acids have
been described by Fittica (B. 8, 252, 710, 741

;

9, 788 ; 10, 481 ; J. pr. [2] 17, 188), but their ex-

istence has been contested by other chemists

(Leo Liebermann, B. 10, 1038 ; Widmann, B.

10, 1159 ; Glaus, B. 13, 891).

(4,3,l)-Di-mtro-benzoic acid C,T3.^fi, i.e.

0^,(NO^)jaO^[i:3:l]. [161°]. S. -673 at 25°.

Prepared by heating p-nitro-benzoio acid with
nitric and sulphuric acids in sealed tubes, and
separated from the (4,2,1) isomeride, simulta-

neously formed, by the greater solubility of the

latter in water (Glaus a. Halberstadt, B. 13,

815). Colourless crystals. Sol. alcohol, ether,

and hot water, si. sol. cold water. Very bitter

taste. Sublimes undecomposed.
Salts.— A'JBa4aq: white crystals. —

A'2Ca3aq: plates. The potassium, sodium,
and ammonium salts are easily soluble.

Di-nitro-benzoio acid CaH,(N02)2(C02H)
[6:2:1]. [177°]. Formed, together with the

(4,2,1)- and (6,2,l)-isomerides by boiling o-nitro-

benzoic acid with a mixture of fuming HNO,
(1 pt.) and H2SO4 (1 pt.) for 15 minutes (Grriess,

B. 7, 1223). Needles or prisms, si. sol. cold

water, m. sol. hot water. The di-amido-benzoic

acid, obtained by reduction, yields ^-phenylene-
diamine on distillation.—BaA'2 4aq: six-sided

plates, si. sol. hot water.

Di-nitro-benzoic acid OsH3(N02)2002H [4:2:1].

[179°]. S. 1-849 at 25°. Formed in the prepa-
tion of each of the two preceding acids (Griesa,

B. 7, 1225 ; Glaus a. Halberstadt, B. 13, 816

;

Hiibner a. Stromeyer, B. 13, 461 ; A. 222, 79).

Obtained also by heating di-nitro-toluene with
fuming HNO3 at 100° for a fortnight (Tiemann
a. Judson, B. 3, 223). White needles or tables.

May be sublimed. Tastes bitter. On reduction
with tin and HClAq it at once yields m-phenylene-
diamine.—BaA', 3aq : m. sol. cold water.

—

OaA'j 2aq.—MgA'j 9aq.

Di-nitro-benzoio acid 0sHa(N0a)200jH [6:2:1].

[202°]. Formed, together with styphnio acid

OeH(NOj)s(OH), and the (4,2,1)- and (5,2,l)-di-

nitro-benzoio acids, by heating o-nitro-benzoio

acid with HNO, and H^SO, (Griess). Felted
needles (from boiling water), v. sol. boiling

water. Tastes intensely bitter. Split up on dis-

tUlation into CO, and m-di-nitro-benzene. On
treatment with tin and EClAq it yields m-phen-
ylene-diamine.—^BaA'22aq : t. e. sol. cold water.
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Di-nitTo-lieiizoie acid C8H3(N0j2C02H [5:3:1].

(204«]. B 1-9 at 100°. Formed by nitration of
benzoic acid or of m-nitro-benzoic acid with a
mixture of HNOj and H^SO, (Cahours, A. Ch.
\S] 25, 30 , Voit, A. 99, 100 ; Tiemann a. Jnd-
eon, B. 3, 223; Muretoff, Z. [2] 6, 641 ; Michler,
A. 175, 152). Obtained also by heating di-uitro-
toluene [93°] with fuming HNO, at 150°, or by
oxidising it with chromic acid mixture (Staedel,
B. U, 902; A. 217, 194; Hubner, A. 222, 73),
and in small quantity by the oxidation of ' 4 '-di-

nitro-naphthalene with dilute HNOj (S.G. 1-15)
at 150° (Beilstein a. Kurbatow, B. 13, 355).

Prex>araUm.—l. By heating benzoic acid
mg.) with HjS04 (180 g.) and fuming HNO,
(50 g.) for 4 hours nearly to boiling (Hubner).—
2. By heating »«-nitro-benzoic acid (100 g.) with
fuming nitric acid (500 g.) and H.SO.. (600 g.) for
12 hours (H.).

Properties.—Thin tables (from dilute HNO,)
or monoclinic crystals (Henniges, J. 1882, 902),
V. si. sol. cold water, si. sol. dflute HNOj, v. sol.

alcohol and HOAc. Eeduced by tin and HCl to
di-amido-benzoic acid, whichyieldsTO-phenjlene-
diamine on distillation with baryta.

Salts.—NaA'.—KA'.—BaA'^aq (Hubner)

:

m. sol. hot water.—BaA'j, 5aq (Muretoft).

—

CaA'J aq.—MgA'j 8aq.—MnA', 2aq.— PbA'j aq.—
AgA' : needles (from hot water).

Ethyl ether EtA'. [94°] (H.) ; [91°] fB. a.

K.). S. (90 p.o. alcohol) -562 at 13°.

Amide 0^s{NO,)fiOT!{B.^. [183°] (Voit, .4.

99, 105) ; [177°] (M.). Plates (from water).

Tri-nitro-benzoio acid OsH2(N02)jCO.^.
[190°]. Obtained by heating tri-nitro-toluene

with fuming HNOj for a fortnight at 100° (T. a.

J.). Trimetrio crystals; o:6'c = 887:1: •572

(Friedlander, Z. K. 1, 628). May be sublimed.—
AgA' : plates, si. sol. water.

References.— Buojio-, Chloro-, and Iodo-,

NlmOBENZOIO ACIDS.

o-NITBO-SENZOIC ALDEHYDE
0^.(N02).CH0. Mol. w. 151. [44°] (G. a.

M.) ; [46°] (P. a. H.).

Formation.—1. In small quantity, together

with the m-isomeride, by adding benzoic alde-

hyde to a mixture of HNO, and H^SO, (Budolph,

B. 13, 310 ; cf. Fittica, B. 10, 1630).—2. By
treatment of its oxim with chromic acid mix-
ture (Gabriel a. Meyer, J5. 14, 829).— 3. By
oxidising o-nitro-cinnamic acid with dUnte
KMnO, (Friedlander a. Henriques, B. 14, 2801).—
4. By adding NaKO, to a cold solution of o-nitro-

oinnamic ether in fuming nitric acid (F. a. H.).

—

6. In small quantity by the action of water on
the compound of o-nitro-toluene with GrOjCL:
(Eichter, B. 19, 1062).

Preparation.—50 grms. of crude o-nitro-

oinnamic acid are suspended in 2| litres of

water, neutralised with NajCO, and filtered.

The clear solution is put into a large stoppered
bottle, 1 litre of benzene added, and kept cold
during the reaction by the addition of ice.

1225 CO. of a 6 p.c. solution of KMnOj is added
by degrees, shaking continuously, in order that
the nitro-benzaldehyde, as it is formed, may be
removed by the benzene from the action of the
oxidising agent. The emulsion which is pro-
duced is now treated with a warm solution of
150 grms. of sodium sulphite and HCl added,
which dissolves the MnO^. The benzene layer,

which contains the whole of the nitrobenzali*-
hyde is removed, and the latter obtained by dis-
tilUug off the benzene. The yield ia 60 p.c. to 60
p.o. of the theoretical (Einhorn, B. 17, 119).

Pn^erties.— Long yellow needles (from
water), si. sol. water, v. sol. alcohol and ether.
May be distilled. Volatile with steam. With
NaHSO, it forms a compound crystallising in
plates.

Beactions.—1. On redicction with tin and

HOAc it yields anthranil 0^j<^g>, the

lactam of o-amido-benzoio acid (Friedlander a.

Henriques, B. 15, 2105 ; cf. Eudolph, B. 13, 310).
Beduced by FeSO, and NH, to amido-benzoio
aldehyde (Friedlander, B. 15, 2572 ; 17, 456).—
2. Yields o-nitro-benzoic acid on oxidation with
dilutB aqueous KMnOj. It also undergoes this
oxidation when administered to dogs (Sieber a.

Smirnoff, M. 8, 88).—3. Cone. NaOHAq con-
verts it into o-nitro-benzoic acid and o-nitro-

benzyl alcohol.—4. NaOAc and AojO yield

o-nitro-cinnamic acid by Perkin's reaction.

—

5. On warming with a dilute alcoholic solution
of urea a compound C„Hj(NOJ.CH(NH.CO.NHj)j
[200°] is formed (Lfldy, Jlf. 10, 295). When a
few drops of H^SO, are added to an alcoholic
solution of o-nilro-benzoio aldehyde and urea
there is formed a different compound
CiaNjHjjO, [170°].—6. With di-methyl-anilim
it forms nitro-tetra-methyl-di-amido-tri-phenyl-
methane Cja.,{1/(O^.CB.{G^B.tSUe2}p—7. Aceto-

acetic ether (2 mols.) andNH, form o-nitro-phenyl-

di-methyl-pyridine dihydride dicarboxylic ether
[120°] and a compound C.j^N^Os [189°], form-
ing a salt B'HCl, converted by nitrous acid into

an indifferent isomeride [192°] (Lepetit, B. 20,

1338).—8. Boiling cone, aqueous ECy forma
o-azoxy-benzoio acid.—9. Aldehyde and a little

baryta-water forms C,H„NO, [120°], converted
by further treatment with baryta-water into

C,H,(N0J.CH(0H).CHj.CH20H [109°], and by
KaOHAq into indigo (Baeyer a. Drewson, B. 15,

2861).—10. AceUme and NaOH forms o-nitro-

styryl methyl ketone, which on warming with
more alkali yields indigo.

Oaiim C8H,(N0J.CH:N0H. o-NUro-w-
mtroso-tohiene. [96°]. Formed by the action

of hydroxylamine on the aldehyde in alcoholic

solution, or fay treating (2,4,1) -nitro-amido-

phenyl-acetic acid with nitrous acid (Gabriel a.

Meyer, B. 14, 826 ; 15, 3057 ; 16, 520). Slender

needles (from hot water), v. sol. alcohol and ether.

Tastes sweet. Dissolves in alkalis. Gone.

HClAq at 160° decomposes it into o-nitro-benzoio

acid and KH,. Boiling with Ac^O and NaOAo
forms the nitrile of o-nitro-benzoic acid.

Methyl derivative of the oxim
C„H,(NOj).CH:NOMe. [58°].

Phenyl hydraeide OBH4(N02)OH:NiHPh.
[153°] (P.); [148°] (L.). Formed by adding
phenyl-hydrazine to an alcoholic solution of the

base (Pickel, A. 232, 232 ; Ludy, M. 10, 314).

Scarlet needles, b1. sol. hot water, forming a

dark-blue solution in cone. H«SO,.
m-Nitro-benzoic aldehyde CeH,(N02).CH0.

[3:1]. [58?]. Obtained by dissolving benzoic

aldehyde (1 vol.) in a mixture of fuming HNO,
(1 vol.) and H^SO, (10 vols.) in the cold (Ber-

tagnini, A. 79, 259; 86, 190; Lippmann a.

Hawliczek, B. 9, 146 ; Friedlander a. Henriques,
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B. 14, 2802; EhrUoh, B. 15, 2010). Needles
(from watei), m. sol. hot water, t. boI. alcohol.

BeacHons.—1. Chromic acid oxidises it to

m-nitro-benzoio aoid.— 2. Tin and HOAc reduce
it to m-amido-benzoio aldehyde.—3. Ammoma
forma (0,Hj(N02)CH)3Nj, which on heating with
aqneous EOH forms tri-nitro-amarin C^iHuN^Og.
4. Ammonia and acetoacetio ether form
C,H,(N0.,).05NHjMa,(C02Et), [65°] (Lepetit, B.
20, 1338, 2397).—5. Sodium sticcinaie and acetic

anhydride form nitro-phenyl-paraconio acid

C^,(NOJ.0H.CH(COjH).CH,.CO.O (Salomon-

son, B. T. G. 6, 1).—6. When its benzene solu-

tion is shaken with H^SOj there is formed
OjH,(NO.J.CHPh,[90°]; while toluene, by similar

condensation, yields 0,H4(N0j).0H(0,H,), [85°]

(Tsohacher, B. 21, 188).—7. Phenyl-acetonitriU

and alcoholic NaOEt yields the nitrile of nitro-

o-phenyl-oinnamio aoid (Frost, A. 250, 156).

—

8. After administration to a dog it is excreted

as m-nitro-hippuric acid (Sieber, M. 8, 88).

GomUnatiom. — (OiHjNONHjSOaH ^aq:
colourless prisms. — (C,HjNO,)NaSO^ 6aq :

yellowish crystalline scales (from hot water).

—

(C-HsN0,)NPhH,S03Hj : needles (Sohiff, 4. 195,

301).—(CrHsNOaJ.PHj: powder, insol. alcohol.

Formed from the aldehyde, PH,, and HCl
(Messinger a. Engels, B. 21, 333).

Oa:imC„H,(NO.,).CH:NOH. [119°]. Needles

(from water) (Gabriel, B. 15, 3060). POI5 yields

m-nitro-benzonitrile (Gabriel, B. 16,520).

Iso-oxim. [118°]. - Formed by passing

HCl into an ethereal solution of the oxim, and
decomposing the hydrochloride by Na^OOj.

Needles (from ether). Combines with phenyl
cyanate in ethereal solution with formation of

0,Hi(NOj).CH.NO.CONPhH [75°], whiohreadily
changes into an isomeride [105°]. By treatment

with NaOMe and Mel it is converted into a
mixture of two isomeric methyl derivatives

C„Hj(NO.,).CH:NOMe, melting at 69° and at 117°

(Goldschinidt a. Ernst, B. 23, 2170). Mel acting

on its silver salt gives the methyl ether, melting

at 69°. NaOEt and benzyl chloride yield a

iei^l «ther [148°]. Phenyl cyanate in ethereal

solution yields CJff.lNOjjJOHrNiJ^OaNHPh
[105°], crystallising in yellow needles.

Phenyl-hydrazide
0eH,(N02).CH:NsHPh. [121°] (Pickel, A. 232,

232; Liidy, M. 10, 315). Orange tables. Yields

an acetyl derivative C,3H„(NOj)NjAo [170°]

(Sohroeder, B. 17, 2097). Nitrons acid converts it

into (C,Hi(NOj).CH:N.NPh)^OH, which crystal-

lises in needles, forming a deep-blue pp. in HjSO^.

T)-Nitio-benzoic aldehyde

C.H,(N0s).CH0[4:l]. [106°].

Formation.—1. By boiling jj-nitro-benzyl

chloride (10 pts.) with ThfJUO,), (14pts.), water

(60pts.), and HNO, (S.G. 1-3) (Fischer a. Greifl,

B. 13, 670).—2. By oxidising j)-nitro-cinnamic

ether (Friedlander a. Henriques, B. 14, 2803) or

ap-di-nitro-cinnamio ether (Friedlander a. Maly,

A. 229, 212 ; cf. Baeyer, B. 14, 2317).

Pr^aration.—1. By addingKNOj to a cooled

solution of jj-nitro-cinnaniic acid, or its methyl

or ^yl ether, in strong H^SO,; the yield is

60p.o. to 95p.o. (Easier, B. 16,2714).—2. 45 pts.

of ohromyl cldoride {OiO.fil,) are slowly added

to 20 pts. j7-nitro-toluene, dissolved in 80 to

100 pts. of CSj. After standing for two days,

the pp. (C,Hj(N0a)Ca„CrjO,Cl,) is separated,

washed with CSj, and treated with water. The
CSj is driven off with steam, and the product re-

crystallised from water ; yield, 60 p.c. to 70 p.0.

of the nitro-toluene (tiichter, B. 19, 1060).

Properties.—^Long colourless prisma (from

hot water), si. sol. water and ether, m. aol. alco-

hol. May be sublimed. Volatile with steank
Forms with NaHSO, a compound crystallising

in plates.

Beactums,—1. Chromic acid mixture oxidaaea

it to 2'-nltro-benzoio acid.—2. Aniline forms
0sH4(N0j).CH:NPh [93°].—3. DimethylaniUm
condenses with it to j>-nitro-tetra-methyl-di-2>-

amido - tri - phenyl - methane. — 4. When ad-

ministered to dogs it is excreted as ^-nitro-

faippuric acid.— 5. With p-toluidime and cone.

HClAq it forms 0„Hj(N0J.CH(C.H3Me.Na,),
[172°] (Bischler, B. 20, 3302).—6. Ammonia
and acetoacetia ether form the compound
C8H,(NO2).OsNKsMe2(0O^t)j [118°-122°].—
7. Indoxyl with HClAq and HOAc forms

the indogenide OjH,<;^^>C:OH.OaH<NOj,

crystallising in red needles [273°].

Oxim Oja,(NOj)CH:NOH. [129°]. Reddish-
yellow scales (Gabriel a. Herzberg, B. 16, 2000).

Iso-oxim [175°] (Behrend, 4. 263, 349).
Benzyl ether of the iso-oxim

CeH,(NO,).CH<;^(^'^'). [118°]. Formed by

oxidising {$)-benzyl-jp-nitro-benzyl-hydroxyl-

amine with EjFeCyg (Behrend a. E5nig, B. 23,

2750). Needles (from alcohol), split up by hot
HClAq into ;p-nitro-benzoio aldehyde and (/S)-

beuzyl-hydroxylamine.
Phenyl-hydrazide Oja,{TSO^CniTi!^Ph.

[125°]. Bed needles (Pickel, A. 232, 232).
Forms a red solution in cone. H.SO4 (Iiiidy, M.
10, 315).

NIISOBSNZOIC ANHYDBIDE v. Anhydride
of NlTBOBENZOIO ACID.

m-NITBO-B£NZOIC IMIDO-ETHTL ETHEB
C,H,„N,03 i.e. 08H4(NO,).C(NH).OEt. Formed
by treatment of 0,H4(N0j).C0NHAg with 3m,
iollowed by etheiieal &01 (Tafel a, Eaoeh, B.
^3,1^50). Yellow oil.—BBOl. White mass, v.

sol. water and alcohol ; converted by hot water
into m-nitro-benzoio ether.

—

B'B^O.flt. . [132°].

NIIBO-BENZONITSII.E v. Nitrile of Nitbo-
BBNZOIC ACID.

0-NITKO-BENZOPHENONE C,3H,N0, ».a.

C|^5.00.CjHj(N02). o-Mtro-di-phenyl-keton»
[105°]. Formed by oxidation of o-nitro-di-

phenyl-methane with CrO, in acetic acid (Geigy
a. Koenigs, B. 18, 2403). Colourless crystals.

wt-Nitro-benzophBaone OjHj.OO.CjHj.NO,
[95°]._ Formed by the action of m-nitro-benzoyl
chloride upon benzene in presence of Al^Cl,
(Geigy a. Eoenigs, B. 18, 2401 ; ef. Becker, B. 15,
2090). Yellowish needles.

i>-iritro-benzophenone CjH,(N02).C0.CaH,
[138°]. Formed by oxidation of ^-nitro-di-
phenyl-methane with GrO, in acetic acid (Easier,

B. 16, 2717). Small white plates or needles.
Sol. benzene, hot alcohol, and hot water, si. sol.

cold water, cold alcohol, ligroin, and CS,.
(a)-Di-nitro-beiizopheaone (C,H((N0a))2C0.

[190°]. Formed, together with a larger quantity
of the (3)-isomeride, by heating benzophenone
with fuming HNO, at 60° (Pratorius, B. 10^
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1855; 11,744; Staedcl, 4. 194, 319 ; 218,344).
Formed also by oxidation of the corresponding
di-nitro-di-phenyl-methane [183°] by CrO, in
HOAo (Staedel a. Sauer, B. 11, 1747). Long
needles (from HOAo). Yields on reduction di-

amido-benzophenone [172°].

0)-I)i-nitro.benzophenone OiaHgNjOs. [149°].
Formed as above. LaminsB (from benzene or
HOAc). Yields on reduction di-amido-benzo-
phenone [165°].

Oxim (O.H,.NOj)jC:NOH: [207°]; small
yellow needles (from hot alcohol).

Phenyl hydrazide
(G,H,.NOJjO:N,HO.Hs; [220°]; red powder;
sol. acetic acid, si. sol. alcohol, insol. water
(Mflnchmeyer, B. 20, 510).

(7)-Di-]iitro-benzophenone 0,sHsNjOj. [190°].
Formed by oxidation of the di-nitro-di-phenyl-
Diethane [118°]. Crystals. Yields on reduction
di-amido-benzophenone [131°].

Tetra-nitro-benzopheuone 0,3Hj(NO2)4O.
[225^. Formed by oxidising tetra-nitro-di-

phenyl-methane (Staedel, A. 218, 341). Needles
(from HOAc).

p-NITEO-BENZOYI-ACETIC ACID 0^,N0,
t.e. C,H,(NOj).CO.CHj.COjP. Nitro-phenyl
methyl ketone carboxyUc acid. [135°]. Formed
by digesting p-nitro-phenyl-propiolio ether with
HjSOj (85 p.c.) at 35° till it is completely soluble

in aqueous NaOH (Perkin a. Bellenot, B. 17,

326; 18, 952; O. /. 49, 444). Needles, v. sol.

alcohol and ether, sol. water. FeCl, colours its

alcoholic or hot aqueous solution reddish-brown.
On heating by itself or with dilute acids or

alkalis it splits up into CO, and jp-nitro-aceto-

phenone.

.

Methyl ether MeA'. [107°]. Monoolinio
crystals ; v. sol. hot alcohol. NaOMe forms
yellow crystals of C„H,(N0s).C0.CHNa.C02Me,
a body from which benzyl chloride produces

C,H,(N0J.C0.CH(C,H,).C0^e [57°].

Ethyl ether EtA'. [76°]. Monoclinic
crystals; a:6:c = •358:1:1-238; 3 = 72° 22'. Its

alcoholic solution is coloured brownish-violet by
FeClj. Nitrous acid acting on its ethereal solu-

tion forms C,H,(NOJ.CO.C(NOH).COjBt [220°].

Yields C„Hj(N0J.C0.CHNa.C02Et, crystallising

in orange needles, whence aqueous AgNOj forms
an explosive amorphous Ag salt. The sodium
salt is converted by ethyl iodide into the ether

CsH,(N02).C0.CHEt.C0jEt [40°].

NITEO-BENZOYI-ACETOACETIC ETHEB o.

AOEIOACETIO SIHEB.

0-NITBO-BENZOYI.-ACETONE
CioHgNO^ i.e. N02.CeH,.C0.CH2.C0.C^, [55°].

Got by boiling o-nitro-benzoyl-aceto-acetic ether

with H2SO4 (1 pt.) and water (2 pts.) for 4 hours
(Gevekoht, A. 221, 332). Crystallised from
beuzoline. Insol. water, v. sol. alcohol and
ether. Gives with phenyl-hydrazine a compound
melting at 120°, crystallising from alcohol in

slender needles, possibly nitro-di-phenyl-methyl-

pyrazole (Fischer a. BMow, B. 18, 2136).

j)-NITBO-BENZOYL-ANGELIG ETHEB
C,H,(NOj).CO.CH(C3H5).C02Et. [46°]. Formed
by the action of allyl iodide upon the sodio-
derivative of p-nitro-benzoyl-aeetio ether (Per-
kin a. Bellinot, B. 18, 957). Colourless plates.

(a)-DI.NITKO-BElIZOTI.-BENZOIC ACID
C,.H,(NOJ,Or [240°], Formed from benzoyl-

benzoic acid, HNO„ and H^SO, (Plaskuda, B.
7, 988). Plates.—BaA'j aq.—CaA', 2aq.

(3)-Di-iiitra-benzoyl-benzoic acid

CeH,(N0j).C0.deH3(N0,).C0jH. [212°]. Formed
by boiling di-nitro-phenyl-p-tolyl ketone with
CrOj and HOAc (Plaskuda a. Zincke, B. 7, 984).
Plates (from hot water).

o - KITRO - BENZOYL - BENZYL - MALONIC
ETHEE C.Hj(N0,).0.C(CH,Ph)(002Et)j. [94°].

Formed from sodium benzyl-malonic ether and
o-nitro-benzoyl chloride, or from benzyl chlor-

ide and sodium o-nitro-benzoyl-malonic ether

(Bisohoft a. Siebert, A. 239, 103). Prisms (from
dilute alcohol). V. sol. ether and hot alcohol,

si. sol. ligroin. Gives no colour with FeCl,.

Alcoholic KOH produces benzyl-malonio acid

and o-nitro-benzoic acid. jSjnmonia forms
o-nitro-benzamide and benzyl-malonic ether.

NITBO-BENZOYLGHLOEIDE v. Chloride ot

NlTBO-BENZOIO ACID.

NITEO-BENZOYL CYANIBE v. Cyanide of

NlTBO-BENZOIO ACID.

NITBO-BENZOYL-FOBIIIG ACIB v. NiiBO-
FHENTL-QLYOXYLIO ACID.

0-NITBO-BENZOYL-MALONIC ETHEE
CjHj(N02).CO.CH(C02Et)2. [54°]. The sodium-
derivative C8H,(N0j).C0.CNa(C02Et)2 is formed
by the action of NaOEt on di-nitro-di-benzoyl-

malonic ether, or of o-nitro-benzoyl chloride

!1
mol.) on di-sodio-malonio ether (1 mol.)

Bischoff,B. 16,1044; 17,2791; 22,387). Needles
or prisms (from alcohol). FeCl, colours its

alcoholic solution dark-red. Bromine acting on
its sodium derivative forms the bromo-derivative

CaH4(N0,).C0.CBr(C0^t), [72°]. On reduction

by zinc-dust and HCl it yields {Py. l,3)-di-oxy-

quinoline (Py. 2)-carboxylio acid, and other

bodies.

o-Di-nitro-di-beuzoyl-malonic ether

(OeH,(NOj).CO).,C(CO^t)j. [93°]. Colourless

tables or prisms. Obtained by the action of o>

nitro-beuzoyl chloride (2 mols.) on di-sodio-

malonic ether (1 mol.) in alcohoho solution. By
treatment with sodium ethylate one of the nitro-

benzoyl groups is removed with formation ot

sodio-nitro-benzoyl-malonio ether and nitro-

benzoic ether. By alcoholic NHj both benzoyl

groups are removed with production of malonio

ether and nitro-benzamide (2 mols.) (BischofE a.

Each, B. 17, 2789).
m-NIIEO-BENZOYL FEEOXIBE

(CjH,(NOj).CO)sOj- Oil. PPd. by adding water to

a solution of benzoyl peroxide in fuming HNO,
(Brodie, Pr. 12, 655).

m-p- KITED - DI - BENZOYL SUCCINIC

O.H.(NOO.OO.OH(OO^t).OH(CO.Et).CO.C.H.{NO,).

[180°]. Formed byjhe action of iodine on an
ethereal solution of tbe sodium derivative of ^•
nitro-benzoyl-acetic ether (Perkin a. Bellenot,

C. J. 49, 452 ; B. 18, 953). Needles. Forms an
amorphous di-sodium derivative.

o-NITEO-BENZYI ALCOHOL 0,H,NO, t.e.

C8H4(NO,).CH20H. [74°]. Prepared by the action

of aqueous NaOH on o-nitrobenzoic aldehyde

(Friedlander a. Henriques, B. 14, 2804 ; Gabriel

a. Borgmann, B. 16, 2065 ; Geigy a. Eoenigs, B.

18, 2403). Yellow needles, si. sol. water. Yields

on reduction by zinc and HCl o-amido-benzyl
alcohol [83°]. Chromio acid oxidisea it to »•

nitro-beuzoic aoid.
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.n-Hitro-benzyl alcohol C,Hj(NOJ.CH,OH.
(175°-180° at 8 mm.). Formed by heating m-
nitro-benzoio aldehyde with alcoholic potash,
and ppg. by water (Grimauz, Bl. [2] 8, 433). ^

Preparation.—2 pts. of m-nitro^benzalde-
hyde are mixed with a cooled solution of 1 pt.

of KOH in 6 pts. of water. After standing over-
night the product is extracted with ether; the
yield is nearly the theoretical (Becker, B. 15,

2091).

Oil, decomposed by distillation under atmo-
spheric pressure.

p-Nitro-benzyl alcohol Cfi,(SO.i).GH.flH.
[92°]. Formed by heating its acetyl derivative

with aqueous NH, at 100° (Beilstein a. Euhl-
berg, Z. [2] 3, 467 ; A. 147, 343). Foimed also,

together with di-nitro^-toluidiae, by warm-
ing the j}-nitro-benzyl ether of di-nitro-o-cresol

with alcoholio NH, (Staedel, A. 217, 183).

Preparation.—1. Finely powdered ^-nitro-

benzald^yde (1 pt.) is added to 5 or 6 pts. of

15 p.c. aqueous NaOH, and allowed to stand for

12 hom:s ; it is then diluted with a little water
and extracted with ether ; the yield is 80 p.c. to

90 p.c. of the theoretical.— 2. 20 pts. of p-nitro-

beuzyl-acetate (obtained by nitration of benzyl
acetate) in 40 pts. of boiling alcohol is treated

with 35 pts. of 15 p.c. aqueous NaOH, quickly

cooled and poured into 200 pts. of iced water,

and the pp. collected ; the yield is about 75 p.o.

(Easier, B. 16, 2715).

Properties.—Yellowish needles. Yields p-
nitro-benzoic acid on oxidation. Concentrated
nitric acid converts it into the nitrate
C„Hj(NO,).CHj.O.NOj [71°] (Staedel, B. 14, 90).

Acetyl derivative CgH,(NO,).CH20Ao.
[78°]. Formed by dropping benzyl acetate

into fuming HNO,. Pale-yellow needles.

o-NlTBO-BENZYLAIIIHE OAKA i-e-

C,H,(N0.J.CH2NHj. Formed by heating o-

nitro-benzyl-phthalimide with HClAq at 200°

(Gabriel, B. 20, 2228). Liquid, v.^sol. water.—
B'HCl. Needles, v. sol. water.—B'jHaPtCle 2aq.

S'ormyl derivative 0,H,AcNj02. [90°].

Formed by heating the hydrochloride with dry
sodium formate and formic acid (Gabriel a.

Jansen, B. 23, 2813). Crystals. Yields quin-

Bzoline dihydride on reduction by zinc and HCl.
Acetyl derivative. [99°]. Needles. Yields

on reduction C^4(NH,).dH„NHAc [113-5°].

Benzoyl derivative [112°]. Needles

(from hot alcohol). Yields on reduction

C,H^(NHJ.CH2NHBz [109°].

m-ITitro-benzyl-amine CjH,(N02).CHjNH2.
Formed by heating m-nitro-benzyl-phthalimide

with HClAq (Gabriel a. Hendess, B. 20, 2869).

Formed also from w-mtro-benzyl chloride and
alcoholio NH, (Borgmann, C. C. 1885, 456).

Needles.—B'jH^PtCl, : plates.

Acetyl derivative C8H4(N02).CH2NHAc.
[91°]. Needles, sol. hot water.

p-Nitro-benzyl-amine C,H,(N02).CHjNHj.
Prepared from ^-nitro-benzyl chloride by treat-

ment with potassium phthalimide and decom-
position of the^-nitro-benzyl-phthalimide (Haf-

ner, B. 23, 337). Strongly alkaline oil, absorb-

ing COj from the air. Converted by nitrous

acid into p-nitro-benzyl alcohol. CSj forms
C.H,(NOJ.CH,NH.CS.NH,.CH,.C„H,NOs [193°].

—B'HCl: plates, m. soL water.—B,'H,PtCla.

—

BHNO, : needles^ si. sol. water.

Acetyl derivative CeH,(NO,).CH,NHAo.
[133°]. Needles, sol. water. Formed by heating
the base with Ac^O and NaOAc, or by nitration

of the acetyl derivative of benzylamine (Amsel
a. Hofmann, B. 19, 1286).

Benzoyl derivative [156°]. Needles.

Bi-p-nitro-di-benzyl-amine 0,4H„Na04 i.«.

(CaH4(N0j).0Hj)jNH. [93°]. Obtained, together
vrith the following isomeride and tri-nitro-tri-

benzylamine, by heating nitro-benzyl chloride
with aqueousNH3 at 100° (Strakosch,B. 6, 1056).
Yellow plates (from alcohol).—B'HCl [212°].—
B'jH^PtOl..

Si-nitro-di-benzyl-amine. [above 100°].

Formed as above.— B'HCl. [173°].

Tri-o-nitro-tri-benzyl-amine

(C„Hj(N02).CHj),N. [157°]. Formed almost
exclusively by heating o-nitro-benzyl chloride
vrith aqueous NHj. Long yellowish needles.
Sol. benzene, si. sol. alcohol. Its salts are de-
composed by water (Lellmann a. Stiokel, B. 19,

1605).

Tri-p-nitro-tri-benzyl-ainiue

(OeH4(N02).CHj)3N. [163°]. Formed by heating
i>-nitro-benzyI chloride with aqueous NH, (Stra-

kosch). Needles (from HOAc).
Tri-nitro-henzyl-amine N(CH2.CaH4.N02),.

[159°]. Formed by nitration of tri-benzyl-amina
with a mixture of cone. HIJO3 and cone. HjS04.
Colourless crystals. Sol. hot acetic acid, insol.

alcohol and ether (Marquardt, B. 19, 1030).

o-NITRO-BENZYL-ANILIH'E
C„Hj(N0j).CH„.NHC,H5. Prepared by heating
2 mols. of aniline with 1 mol. of o-nitro-benzyl
chloride in alcoholic solution for 2 hours on the
water-bath. It crystallises in two allotropio
forms, of which the unstable form changes into
the stable by fusion or by long keeping. The
unstable form crystallises in reddish-yellow
monoelinio needles, a:b:c = •8585:1:1-1587,

fi= 87° 42' 52;' ; and melts at [44°]. The stable
form crystallises in glistening brown triolinio

prisms, a:b:c= 1-6764:1: ?,o= 117°, /3 = 137° 40' 6",

y= 69° 38' 44" ; it melts at [57°]. V. sol. alco-
hol, ether, and benzene, sparingly in petroleum-
ether. Eeduced by tin and HCl to C,sH,„N,
[83°].—B'HCl 3aq: white needles, basified by
much water.

Acetyl derivative CjHj(NOj).CHj.NPhAo.
[75°] (Paal a. Krecke, B. 23, 2637).

Benzoyl derivative
C.H4(N02)CHj.NPhBz. [101°]. Well-formed
crystals ; sol. alcohol, ether, and acetic acid, v.
sol. chloroform, si. sol. petroleum-ether. By
reduction with tin and HCl it is converted into
CjHj(NBy.CHjNPhBz [115°] (LeUmann a.
Stiokel, B. 19, 1605 ; 24, 718 ; Soderbaum a.
Widman, B. 23, 2193).

Formyl derivative
C,H,(N0,).CH,.NC,H,.0HO. [77°]. Yellow
monoolinic plates ; a:b: c = -548 : 1 : 1-085

;

j3 = 69° 7'. Yields phenyl-quinazoline dihydride
on reduction (Paal a. Busch, B. 22, 2683).

m-Nitro-benzyl-aniline

C,Hj(N02)GH2.NHCA. [86°]. From m-nitro-
benzyl chloride and aniline (Borgmann, 0. 0.
1885, 456). Orange-red needles.—B'HCl: plates.

^-Nitro-benzyl-aniline

Oja,(NOJCHj.NHC,H3. [68°]. Formed from
y-nitro-benzyl chloride and aniline (Strakosch,
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B, 6, 1062). Golden-yellow needles, sol. hot
alcohol,—B'HCl. Plates.

Bi-nitro-di-benzyl-aniline

(Cja,(N0,,).CHJJS0sH5. poe"!. Formed in
mall quantity as a by-product of the action of
o-nitro-benzyl chloride upon aniline. Greenish-
yeUow needles. Sparingly soluble in aceticacid
(Lellmann a. Stiokel, B. 19, 1608).

m-Nitro-benzyl-aniline CsHjPTOjj.NH.OjH,.
£107°]. Prom m-diazo-nitro-benzene w-nitro-
benzyl-anilide by heating with cone. HCl at 100°
(Meldola a. Streatfeild, C. J. 51, 114).

The Nitrosamine is an oil.

p-Nitro-beazyl-aniliue CjH,(NOj).NH.C,H„
[143°]. JFrom j)-diazo-nitro-benzene y-nitro-
.benzyl-anilide by heating with cone. HCl at 100°
(Meldola a. Streatfeild, C. J. 51, 113 ; Meldola
b. Salmon, 0. J. S3, 779). Golden scales.

Nitrosamine 0„Hj(NOJ.N(NO).0,H,.
[108°].

Acetyl derivative [109°].

Benzoyl derivative
C^,(N0J.NBz.Cn2Ph. [194°]. Needles.

j)-Nitro-di-benzyI-ani]lne

0jH,(N0j).N(0Hi.C„H5)j. [130°]. Formed by
nitration of di-benzyl-aniline dissolved in acetic

acid. Tellow nee^es. Sol. hot alcohol and
acetic acid, si. sol. cold alcohol, t. sol. ether and
benzene (Matzudaira, B. 20, 1618).

inTBO-S£SrZYL-BENZ£H£ v. Nitbo-di-
PHENTL-METHANE,

Sl-m-nitro-di-benzyl-benzene OjoHuNjO, i.e.

C.H,(CHj.05H,N0,)j. [165°]. Formed by the
action of H^SO, on a mixture of m-nitro-di-

phenyl-methane and m-nitro-benzyl alcohol
(Becker, B. 15, 2091).

Si-^-nitro-di-benzyl-benzene

0,H^(N0j).CH2.0.H^.CHi.C.H,(N0j). [o. 146°].

Formed as a by-product in the preparation of

p-nitro-di-phenyl-methane by the action of

H2SO4 on a mixture of ^-nitro-benzyl alcohol

and benzene (Basler, B. 16, 2716). Small white
concentric needles. Sol. benzene and hot acetic

acid, V. si. sol. other solvents.

m-NITRO-BENZYL BKOMIDE C,H^r.NO,
i.6. O.H,(NOj).CHjBr. [58°]. Formed by heat-

ing fn-nitro-toluene with bromine at 130°

(Waohendorff, A. 185, 266).

j2>-Kitro-benzyl bromide [100°]. Formed
fromp-nitro-toluene and Br (W.). Needles.

jl-NIIBO-BENZYL-C&BBAMIC ETHEB
C^,(NOj).CHj.NH.COjEt. [117°]- Formed
from j>-nitro-benzylamine and ClOOjBt (Hafner,

B. 23, 340). Silky needles, v. sol. ether.

o-NITBO-BENZYL CHLOBIDE CHsdNOj
».e. C,H4(N02).OH2C1. [49°]. Formed, together

with the p-isomeride, by nitration of benzyl
chloride in the cold (Beilstein a. Geitner, A. 139,

337; Abelli, <?. 13, 97; Noltmg, B. 17, 385;
Eumpf (A. 224, 100). Formed also by treating

o-nitro-benzyl alcohol with PClj in the cold

(Gabriel a. Borgmann, B. 16, 2066; Geigy a.

ESnigs, B. 18, 2401). Thick crystals. Beduced
by SnCl, to 0-' benzylene-imide ' 0,H,N, an
amorphous base (Lellmann a. Stickel, B. 19,

1611). Aniline yields oily G,H,(NOj).CHjNHPh
reduced by zinc-dust in HOAc to the amido-
oompound 0^,(NH,).CHj.NHPh [82°] (Soder-
baum a. Widman, B. 23, 2193).

TO-Kitro-benzyl-chloride C,H4(N0j).CH2Cl.
147°]. (0. 178° at 35 mm.). Long yeUow needles.

V. Bol. alcohol, ether, and benzene. Formed by
the action of PCI, on the alcohol (Gabriel a.

Borgmann, B. 16, 2064).
p-Nitro-benzyl chloride

[4:1] C„H,(N0J.CHs01. [71°]. Formed by treating
benzyl chloride with HNO3 (S.G. 1-48) at -10°
(Elbs a. Bauer, /. pr. [2] 34, 343 ; cf. Beilstein a.

Geitner, A. 139, 337; Strakosch, B. 6, 1058;
Grimaux, Bl. [2] 8, 433). Formed also by passing
chlorine into j)-nitro-toluene at 190° (Wachen-
dorff, B. 8, 1101 ; A. 185, 271). Crystals.

Seactions.—1. Ammonium sulphide gives
^-nitro-benzyl mercaptan (Strakosch, B. 5, 697).
2. Alcoholic potash (^yee an azo- derivative of
di-nitro-stilbene.—3. An alkaline solution of

SnO forms p-dinitro-dibenzyl (W. Eoser, A. 238,
363).—4. Chromic acid mixture oxidises it to

^-nitro-benzoic acid.—5. A solution of SnClj in

EClAq reduces it to^-' benzylene-imide ' C,H,N,
an amorphous base (L. a. S.).

NIIBO-BENZTL CYANIDE v. NitnU of

NiTBO-PHENYL-ACETIO ACID.

- NITBO . BENZYL ETHYL - UALONIC
ETHEB 0,.H2,N0, i.e.

C5H,(NO,).CHj.CEt(C02Et)j. Formed from ethyl-

malonicether,NaOEt,ando-nitro-benzyl chloride
(Lellmann a. Schleich, B. 20, 440). Beduced by
zinc and HOAc to C„H„N03 [114°].

p-Nitro-benzyl-ethyl-malonio ether [52°],

Formed in like manner. Needles.
o-NITBO-BENZYL ETHYL OXIBE

CeH4(N02).O.C2Hs, Formed by heating o-nitro-

benzyl chloride with alcohol in a boiling brine-

bath (Errera, 0. 18, 232). Oil.

m-Nitro-benzyl ethyl oxide. Prepared by
heating m-nitro-benzyl chloride with alcoholia

potash (E.). Oil, solidifying in a freezing mix-
ture.

j)-Nitro-benzyl ethyl oxide [24°]. Prepared
by heating p-nitro-benzyl chloride with alcohol

(E.). Trimetric crystals.

NITBO-BENZYLIBENE-ACETONE v. NiiBO-
BTYBYL METHYL KETONE.

NITBO-BENZYLIDENE-ACETONAUINE v.

ACETONAMINE.
m-m. NITBO SI - BENZYLISENE - DI

AKISO-DIFHENYL
C,H4(N02).CH:N.CeH4.C.H,.N:CH.C,H4(NOj).
Formed by heating op-di-amiio-iviiheQjl with
m-nitro-benzoic aldehyde and alcohol at 100°

(Eeuland, B. 22, 3011). Yellow crystalline

powder, m. sol. alcohol. The isomeric compound
from 2>-nitro-benzoic aldehyde and oji-di-amido-

diphenyl melts at 208°, while that from di-p-

amido-diphenyl and m-nitro-benzoio aldehyde

melts at 234° (Schiff a. Vanni, A. 258, 375),

m-NITBO-BENZYLIDEN£-ANILINE
C„H„NA i-e- [3:l]0,H4(N04.CH:NPh. [61°].

Formed from m-nitro-benzoio aldehyde and
aniline (Lazorenko, ^1870, 760), Needles.

ji-Nitro-benzylidene-aniline

[4:l]C,H4(NOj).CH:NPh. [93°]. Formed by
heating aniline with^-nitro-benzoic aldehyde at

100° (Fischer, B. 14, 2524).
Di-m-nltro-benzylidene-aniline

[3:1]C.H,(N0,).CH:N.C.H,(N0,) [1:3], [163°].

Formed by warming the alcoribolic solution of

m-nitro-benzoic aldehyde with m-nitro-aniline

(Hantzsoh, B. 28, 2775).
m-NITBO-BENZYLIBENE BBOUIBE

0,H,(N0J,CHBr,[l:8]. [102°]. Formed by
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heating m-nitro-tolnene (1 mol.) mth bromine
(3 mols.) at 140° (Waohendorff, A. 185, 278).

Minute needles (from alcohol).

p-iritro>benzylidene bromide
0^,(N0J.CHBr,[l:4]. [82°]. Formed by heat-

ing j)-mtro-toluene (1 mol.) with bromine (2

mols.) at 140° (W.), Needles or rectaugalar

plates (from alcohol). By heating with aniline

it yields p-rosaniline (Zimmermann a. Muller,

B. 17, 2936).

m-miBO-BENZYLIDENE CHLOBIDE
0,H,(NOJ.CHClj. [65°]. Formed from m-nitro-

benzoio aldehyde and FClj (Widmann, B. 13,

676; Erlioh, B. 15, 2010). Thin monoolinio

plates or needles (from alcohol) ; y. sol. ether.

f-Kitro-benzylidene chloride

C^<(NOj).CHClj. [46°]. Formed from 2»-nitro-

benzoio aldehyde and PCI, (Zimmermann a.

Maier, B. 17, 2937 ; 18, 997), and by nitration

of benzylidene chloride (Hllbner a. Beute, B. 6,

803). Prisma (from alcohol). Yields f-rosaui-

line on heating with aniline.

o-NITBO-BENZTLIDENE-HYBBAZINE
(0,H,(N0j).CH)2Nj. [181°]. Formedfrom o-ni-

trobenzoio aldehyde and hydrazine salts (Cur-

tiuB a. Jay, J. pr. [2] 39, 43). Yellow needles.

jj-NITBO-BENZTLISENE-INDOXYL v. In-

dogenide ofjd-Niiro-benzoio aldeetde.

o-NITBO-BEITZYLIBENE MAIONIC ACID
0,^,N0. i.e. [2:1]C^,(N0,).CH:C(C0^),.
[161*^]. Formed by heating o-nitro-benzoic alde-

hyde with malonic acid andHOAc at 60° (Stuart,

O.J.il, 158; 49,365). Needles (from water),

y. sol. ether, y. e. sol. ether, si. sol. CHCI3. With
HBr it yields a yellow compound melting at

237°. Boiling water decomposes it slowly, form-

ing o-nitro-benzoic aldehyde, malonic acid, and
a little o-nitro-cinnamio acid. — BaA"2Jaq:
feathery tufts, converted by warm water into

insoluble BaA"aq.—Ag^A".
Ethyl ether'EtiL". [53"g.

m-Nitro-benzylidene-malonic acid

[B:l]0,H^(NOj).CH:C(COjH)j. [205°]. Formed
from m-nitro-benzoio aldehyde, malonic acid,

and HOAo (Stuart, O. J. 47, 155 ; 49, 361).

Crystals, si. sol. cold trater and ether. Partially

decomposed by hot water into m-nitro-benzoio

aldehyde and malonic acid. Split up on fusion

into CO2 and m-nitro-cinnamio acid [196°].

HBr forms 0sH,(N0j).CHBr.CH(002H)2. Brom-
ine combines with it, yielding the dlbromide

0^,(NOJ.OHBr.CBr(002H)j.
Ethyl ether ^t^". [73°].

p-Nitro-benzylidene-malonic acid

CA(Na,).CH:C(COjH),. [227°]. Formed from
o-nitro-bcnzoic aldehyde, malonic acid, and
HOAo at 60° (Stuart, 0. J. 43, 408). Formed
also, together with a small quantity of the ortlio-

acid from benzylidene-malonio ether by nitra-

tion and saponification (Stuart, 0. J. 47, 155).

Crystals, split up on fusion into CO, and jp-nitro-

einnamic acid. Decomposed by hot water into

p-nitro-benzoio aldehyde and malonic acid.

Bromine forms C8H<(N0j).CHBr.CBr(002H)j

which gives o£E HBr at 100°, leaving a residue

[188°], and is decomposed by water yielding

e,HiNOJOH:CBr.COjH [208°],

Ethyl ether Et^". [98°]. Prisms. Con-

verted by HBr into 0<,Hj(NOJCHBr.CH(COjH),
'89°] (Stuart, C. J. 49, 362)..

m -NITBO - BENZYMDENE DI - METHYL
DISTTLPHOITE OjH.iNSA »•«•

[l:3]0jH,(N0J.CH(S0jCH3)j. [179°]. Formed
by ozidismg Tre-nitro-benzylidene-di-thio-di-gly-

collio acid (Bongartz, B. 21, 487). Sleudei

needles (from dilute HOAc).
j)-Kitro-benzyUdene di-methyl disulphone

[l:4]0„H,(NOs).CH(SO,CH3)j. [248°]. Formed
by oxidising p-nitro-benzylidene-di-thio-di-gly-

coUic acid with KMnO^ (B.). Yellowish needles

(from hot water).

NITBO-BENZYLIBENE-FHIHALIDE
Xi :C(NOJ.O.H.

C,5H,N0,i.e.0,Hr \
^CO.O

PreparaUon.—10 pts. of crude di-nitro-

benzyl-phthalide are dissolved in 20 pts. of hot
alcohol, diluted with 10 pts. of hot water, and
heated for haU an hour on the water-bath ; the

yield is 46 p.e. of theoretical, but when pure
di-nitro- compound is used, nearly 100 p.c.

(Gabriel, B. 18, 1251, 3471).

Prqperfes.—Glistening crystals. Split up
on dry distillation into phenyl oyanate and
phthalic anhydride. Alcoholic NaOH converts

it into the salt C,5HjN05Na2 2iaq which crystal-

lises in colourless prisms and is decomposed by
acids into oi-nitro-toluene CjH5.CH2(N02) and
phthalic anhydride. Beduced by HI and P to

isobenzylidene-phthalide 0|fH4<^pfN 'a

[91°] and a compound O^^B.^'SO.^ [257°] whence
KOH and Mel yield two isomeric bodies

OijH.jNOj melting at 237° and 121° (Gabriel, B.
20, 2863).

NIIBO-BENZTLIDENE-FHTHALIMIDIKE

O^HioNA i-e- 0^,<^ \NH

PhthaUmidyl-nitro-benisyl. Formed together

with ozy-nitro-benzyl-phthalimidine by leading

NjOj or NjO, into a benzene solution of benzal-

phthalimidine or of deoxybenzoin-o-carboxyl-
amide C,Hj(C0.NHj).C0.CH2.0^5 (Gabriel, B.
18, 2439).

Nltro-benzylidene-phthalimidlc acid

0„H,JIA i-e- 0,H,(CO^).C(NH,):C(NO,).0,H.
[145°-150°]. Formed by dissolving nitro-benzyl-

idene-phthalimidine in hot dilute NaOH and
precipitating with an acid (Gabriel, B. 18, 2440).
Acetyl chloride reconverts it into the anhydride.
Nitrous acid passed into the solution in benzene
converts it into nitro-benzylidene-phthalide.

Salts.—A'Ag: microcrystalline powder.

—

A'jBa 7aq : long yellow needles or short prisms.
Ethyl ether A'Et : [155°] ;

yellow crystals.

Nitro-iso-benzylidene-phthalimidine v,

(Py. l:4:2)-NlTB0-OXY-PHENyL-IS0QUrN0LINE.

jriTEO-BENZYLIDENE-DI-THIO-DI-GLY-
COLIIC ACID 0„H„NS,05 i.e.

C^,(N0j).0H(S.CHj.C0ja)2. The 0-, m-, and
ja- varieties of this acid are formed by the action
of thioglycoUic acid on the three nitro-benzoio
aldehydes (Bongartz, B. 21, 479).

o-Aoid [123°]. Needles (from HOAc).
m-Acid [130°]. Needles (from dil. HOAo).
p-Aeii. [162°]. Needles (from dil. HOAo).
o-NITBO-BENZYLIDENE-DI-lTBEA

C,H„N,04 i.e. 0.H,(N02).CH(NH.C0.NH,),.
[200^. Formed by warming an alcoholic solu-
tion of mea with o-nitro-benzoic aldehyde (Schiff,
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A. 251, 186 ; Liidy, M. 10, 301). Needles (con-

taining aq), si. sol. water and alcoliol.

o-NITRO-BENZYL IODIDE 0„H4(N0s).CHjI
r75°]. Formed from o-nitro-benzyl ohloride,

kl, and alcohol (Eumpf, A. 224, 103). Plates.
p-Nitro-benzyliodide C^HjfNOJ.CHjI. [127°].

Formed in like manner. Needles.
^-NITKO-BENZYL-MALONIC ACID

0sH,(NOj).CH,.CH{C0jH)2. Formed bysaponi-
fication of the ether which is obtained in small
quantity, together with di-nitro-di-benzyl-

malonio ether, by the action of ^-nitro-benzyl
chloride upon sodio-malonio ether (Lellmann a.

Schleich, B. 20, 434). Yellow powder. Car-
bonises at 240° without melting. GaA" and
BaA" : yellow pps.

Ethyl ether Bt,A": [63°]; yellowish
prisms ; sol. ordinary solvents.

Di-o-nitro-di-beuzyl-malonic ether

(C„H,(NOJ.OHa),;0(C02Bt)2. [97°]. Obtained
by the action of o-nitro-beuzyl ohloride upon
sodio-malonic ether. Yellow crystals. Sol.

alcohol and ether (Lellmann a. Schleich, B. 20,

438).
Di-p-nitro-di-benzyl-malonic ether

(0,H4(N02).CHj)j:0(COjEt)2. [170°]. Formed by
the action of p-nitro-benzyl chloride upon sodio-

malonic ether. Colourless silky needles. Sol.

acetio acid, si. sol. alcohol, and chloroform.
2>-lIITE0-BElIZYL HESCAPTAN 0,H,NS02

i.e. CoH4(N02).CHjSH. [140']. Formed from
p-nitro-benzyl chloride and alcoholic ammonium
sulphide (Strakosch, B. 5, 698). Laminm.

TBI-NITBO-BENZYL-mESITYLENE
C,jH,s(N02)3. [185°]. Formed by nitration of

benzyl-mesitylene at 0° (Louise, A. Gh. [6] 6,

182). Prisms (from alcohol-chloroform).

TEI-NITEO-BENZYL METHYL KETONE
Cs:^(N02)3CHj.C0.CH3. [89°]. Obtained by
boiling tri-nitro-phenyl-acetoacetio ether (10 gi)

dissolved in HOAo (100 g.) with H^SO^ (20 g.) and
water (30 g.) for 8 hours (Dittrioh, B. 23, 2728).

Long yellowish-white needles, sol. alkalis.

Phenyl-hydrazide C,iH„NjOe' [125°].

NITBO-p-BENZYI-PHENOL C„H„NO, i.e.

Ph.CHj.0„H,(N02)0H [1:3:4]. [75°]. From
benzyl-phenol and HNO, (S.G. 1'4). Prisms.
Volatile with steam.—KA': brick-red needles

(Eennie, C. J. 41, 221).
Si-nitro-p-benzyl-pheuol

Ph.CH2.0,H,(N0j),0H [1:3:5?:4]. [88°]. From
the above, HOAc, and HNO,. Formed also by
the action of HNOj onp-benzyl-phenol sulphonio
acid (Bennie, O. J. 49, 408). Oxidised by CrOj
it gives benzoic acid.—KA'; orange needles.

—

BaA',.

Di-nitro-o-benzyl-phenol [82°]. Obtained by
warming o-benzyl-phenol sulphonio acid with
dilute HNO3 (Eennie).—KA'aq.—BaA'j.

Tri - nitro - benzyl - phenol 0„Ha(N02),0H.
[148°]. Got by dissolving potassio benzyl-phenol
Bulphonic acid inHNO, (S.G. 1*4) and evaporating
(Eennie, 0. J. 41, 36, 223). Silky pale-yellow
needles. Yields ^-nitro-benzoio acid on oxida-
tion with chromic acidmixture.—C|3H,(N02)30K.

NITRO - p . BENZYI, - PHENOL STTLPHONIC
ACID '<0,H,.0.H2(0H)(N0,)S03H.—KA'. Formed
by action of HNO3 (S-G. 1-2) and potassic benzyl-
phenol sulphonate (Eennie, C. /. 41, 35).

Nitro - - benzyl - phenol sulphouic acid.
Formed in like manner.—KA : yellow scales.

DI-NITKO BENZYL-PHTHALIDE C,.H,.N30,

.
„„/C(NO^.OH(N03).03H.

^00.0
Formed by passing nitrous acid gas into a solu-

tion of benzylidene-phthalide in benzene (Gabriel,

B. 18, 1251). Colourless crystals. Beadily con-
verted into nitro-benzylidene-phthalide (0. v.),

o-NITBO-BENZYL-FHTHALIUIDS

OA<CO>^-°^-°«^*(^°'i) [^=2]. [219°].

Formed from potassium phthalimide and o-nitro-

benzyl chloride at 100°-130° (Gabriel, B. 20,

2227). Prisms.
m-Nitro-benzyl-phthalimide. [155°]. Formed

in like manner. Needles.
ji-Nitio-benzyl-phthalimide. [175°] (S.)

;

[172°] (Hafner, G. G. 1889, 671). Prisms (from
HOAc) (Salkowski, B. 22, 2142).

p-NITBO-BENZYL-PIPEEIDEiM
C3Hj(N0J.CH2.N04H3. [35°-40°]. Formed by
dissolving its polymeride in HClAq and ppg. by
ammonia (Lellmann a. Schwaderer, B. 22, 1333),
Eeadily polymerises to (CjH4(N02).CH2.NC5Hsj,
[120'5°], which is also obtained by treating di-

piperidein with p-nitro-benzyl chloride and
NaOHAq.

NITBO-BENZYL-PIPEBIDINE
C,Hj(N0,).CH2N05H,„. The o-, m-, and p-
isomerides are formed by the action of 0-, m-,
and p- nitro-benzyl ohloride on piperidine in hot
alcoholio solution (Lellmann a. Pekrun, A.
259, 40).

o-Isomeride. Oil. Eeduced by SnCl^ to o-

amido-benzyl-piperidine [82-5°]. — B'HCl. —
B'^HjPtCla.

m-Isomeride. Oil. Eeduced by SnCl, to m-
amido-benzyl-piperidine [112°].—B'HCl.

^-Isomeride. [34°]. B'HCl.—B'jHjPtClB.
NITBO . BENZYL - QTTINOLINE TETBA-

HYDBIDE C3H,(NOj).CH2NC„H,o. The three

isomerides are formed by heating 0-, m-, and^)-

nitro-benzyl chloride (1 mol.) with quinoline

tetrahydride (2 mols.) in hot alcoholic solution

(Lellmann a. Pekrun, A. 259, 50).

o-Isomeride. [111°]. Brownish-red tables.

—

B'jHjPtCIj: yeUow amorpHbus pp.
m-lBomeride. [99°]. Eed prisms ; reduced

by SnOlj to ?»-amido-benzyl-quinoIine tetra-

hydride [82°].

p - Isomeride. [102°]. Bed prisms. —
B'jHjPtCls.

NITBO-BENZYL SELENOCYANIDE
CsH^N^SeOj i.e. 03Hj(NOJ.CH2SeCN. [122-5°].

Formed by nitration of benzyl selenocyanide at

-4° (C, L. Jackson, B. 8, 321; A. 179, 16).

Needles (from alcohol).

o-NITBO-BENZYL SULPHIDE
(08H^(N02).0HJ,S. [124°]. Formed, together

with a little of the disuiphide, by passing NH,
and H,S into an alcoholio solution of o-nitro-

benzyl chloride (Jahoda, M. 10, 880). White
plates. Yields on oxidation by HNO, the sulph-

oxide (C,H4(N02).CHJ.,S0 [163°] and the sulph-

one f0,H^(N0,).CH2)jSbj [200°].

o-Nitro-benzyl disnlphide

(C,H,(NO,).CH,),Sj. [47°]. Formed as above (J.).

;p-Nitro-benzyl disulphide [89°]. Yellow
orystals (Strakosch, B. 5, 698).

1)-NITB0-BENZTL BULFHOCYANIDE
0,H,(N0j).0H2.B0N. Formed from p-nitro-
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benzyl aUoride and alooholio potassinm sulpho-
oyanide (Henry, B. 2, 638). Small needles.

^-ITITEO - BENZYL - DI - THIO -CAEBAMIC
ACID NOj.C,H,.CHj.NH.CS.SH. The i)-nitro-

benzyl ammonium Bait [193°] of this aold is

formed by treating ^-nitro-benzylamine with
CS, in ether (Hafner, B. 23, 339).

SI-p-NITBO-DI-BENZYL-THIO-VREA
CS(NH.CHj.CjH,.NO,)j. [202°]. Formed by
boiling p - nitro - benzyl - ammonium jp-nitro-

benzyl-di-thio-oarbamate with HgO and alcohol

(Hafner, B. 23, 340). Needles, si. sol. alcohol.

o-NITEO-BENZTl^-TOItJIDINE
C^,(NOj).CHj.NH.O,H,Me. [72°]. Obtained by
heating 4 pts. of ;{>-tolnidine with 1 pt. of o-

nitro-benzyl chloride for ^ hr. on the water-bath.

Yellow crystals. V. sol. most ordinary solvents.

Salts. — BBCl: colourless needles. —
B'jHtPtOl,* : sparingly soluble pp.—B'jHjSO/ :

thin glistening plates.

Acetyl derivative
OeH,(NOs).C!Hj.NAoOeHjMe : [65°]; stout crys-

tals; on reduction with tin and HGl it is

converted into o-amido-benzyl-toluidine. [79°].

(Lellmann a. Stickel, B. 19, 1609; 24, 718).

Formyl derivative [79°]. Formed by
heating a solution of formyl-^-toIuidine in

benzene with sodium till dissolved, and then
adding j>-nitro-benzyl chloride (Faal a. Busch,
£.22,2695). Needles.

o-Nitro-benzyl-o-toInidine. formyl deri-
vative 0<,H^(NOj).OHj,.N(0,H,).CHO. [76°].

Formed from o-nitro-benzyl chloride and sodium
formyl-o-toluidine (Paal a. Busch, B. 22, 2701).
Yellow needles grouped in spherules.

y-NITEO-BENZYL-UBEA CHjNsO, ».e.

NH2.C0.NH.CHj.0„H,N0j. [197°]. Formed by
heating p-nitro-benzylamine hydrochloride with
silver oyanate at 100° (Hafner, B. 23, 339).

Pale-yellow needles, v. sol. HOAc and alcohol.

DI-^-NITEO-DI-BENZYL-TJEEA
CO(NH.CH,.CsH,NOj)j. [234°]. Formed by
boiling the correspon^ng thio-nrea with HgO

;

or by adding a solution of COCl^ in benzene to

one of ^-nitro-benzylamine in ether (Hafner, B.
23, 340). Silvery needles (from HOAc).

NIIBO-BEOIIO- compounds v. Bbomo-nitbo-
coMPOxnrDB.

NITEO-BEUCINE v. Bbuoinb.
»-NITRO-n-BUTANE C,H,NO, i.».

CH,.CHyOK,.CHs.NOj. (152° cor.). S.&. 2-9945,

Formed from ra-butyl iodide and AgNO, (Ziiblin,

B. 10, 2083 ; Pribram a. Handl, M. 2, 656). Ee-
dnced by tin and HGl to butylamine. HOLA.q at

140° forms hydioxylamine and n-butyric acid.

/S-Nitro-butane CH,.CH,.CH(NO,).OH,.
(138°). Formed from sec-butyl iodide (120 pts.)

and silver nitrite (150 pts.) (V. Meyer a. Locher,

B. 7, 1506; A. 180, 134). Formed also from
CHs-CHBrNOj and ZnEt, (Bevad, J. H. 20, 125).

«-Kitro-isobutane (CH,)jCH.CHjNOj. (187°-

144°). 8.0. 2 1-0083. Formed from seo-isobutyl

iodide and AgNO, (Demole, B. 7, 709, 790 ; A.
175, 142; P. a. H.). Unlike lu-nitro-n-bntane,

it does not give a crystalline pp. with NaOEt,
although it dissolves in alkalis.

Nitro-feri-bntane (CHs),ONOj. (110°-130°).

Formed, in small quantity, together with teri-

bntyl nitrite, by the action of AgNO, on tert-

butyl iodide (Tschemiak, A. 180, 155). Oil,

smelling like peppermint. Does not dissolve id

Vol.. IIL

alialis. May be reduced to fe»-i-bntylamine (c/.

V. Meyer, A. 244, 222).

Di-nitro-butane G^^fi^ Formed, from
bromo-a)-nitro- TO -butane, aqueous KNOj and
dilute HjSO, (Zilblin, B. 10, 2085). Oil, decom-
posed at 190° by distillation.—-KCiHiNjO,:
golden scales, sol. water and alcdhol. —
AgC,H,Nj04 : yellow scales with blue reflex.

Di-nitro-butane 0<Ha(N02)j. (197°). S.G.

%° 1-205. Formed by the action of HNO, on di-

isoamyl ketone or on propyl-acetoacetic ether

(Chancel, G. B. 94, 399 ; 96, 1466). Heavy oil,

forming crystalline E and Ag salts. Decom-
posed on distillation.

Di-(j8)-uitro-butane CH3.CH2.C(NOj)j.CH,.
(199° cor.). Formed by oxidising bntyl-i((-nitrole

with nitric acid (V. Meyer, B. 9, 701), or by
boiling isovaleric acid with HNO, (Bredt, B. 15,

2324). Oil, not soluble in alkahs. Tin and
HCl convert it into hydroxylamine and methyl
ethyl ketone.

Di-nitro-isobutane (CH3)jCH.CH(N0j)2.
Formed from bromo-nitro-isobutane, KNO^, and
dilute H^SO, (Z.). Oil. — KC4H,(N0j),.

—

AgC,H,{N0,)2iaq.
DI-NITfiO-ISOBUrYL-ANIIINE 0,„H„N,0,

i.e. 04HjNH.C,H3(N0j)2. [80°]. Formed from
bromo-m-di-nitro-benzene and isobutylamine
(Eombnrgh, B. T. O. 4, 192). Yellow needles.

Tri-nitro-isobntyl-aniline

08H2(NOj),NH04H,. [95°]. Formed from
chloro-tri-nitro-benzene (picryl chloride) and
isobutylamine (E.). Converted by fumingHKO,
into thenitramine CjHj(N02)5N(N02)04H„ [110°].

TO-NITEO-ISOBUTYL-BENZENE C,oH,jNOj
i.e. OjH,(N02).C,H5. (251°) at 740 mm. Formed
from nitro-amido-isobutyl-benzene by elimina-
tion of NH, (Gelzer, B. 21, 2941). Oil. Yields

7n-nitro-benzoic acid on oxidation.

o-Nitro-feri-butyl-benzene

CBH,(NOj).CMes [1:2]. (249°). S.O. i£ 1-074.

Formed from je^'i-butyl-benzene and faming
HNO, (Senkowsky, B. 23, 2416). Yellow oil,

Smelling like cymene. Beduced by tin and HCl
to CsH4(NH2).CMe„ (c. 235°), S.Gt. i^ -977, which
yields an acetyl derivative [169°].

^-Nitro-jer^-bntyl-benzene

C„Hj(NOs).CMe, [1:4]. [30°]. (276°). Formed
at the same time as the preceding (S.). Yellow
needles (from alcohol). Yields, on reduction,

OsH,(NH,).CMe5 S.a. »^ -953.

NITBO-m-ISOBUTYL-BENZOIC ACID
C„Hj(C^H,)(NOj)0OJH. [140°]. Formed by nitra-

tion of m-isobutyl-benzoic acid (Kelbe a. Pfeiffer,

B. 19, 1727). Small needles (from petroleum-
ether).—AgA' : somewhat soluble pp.—MeA'

:

liquid.

Nitro-ji-isobutyl-benzoio acid

C8H3(C4Hs)rN02)COjH. [161°]. Long fine needles
(from water) . Formed by nitration of p-isobutyl-
benzoic acid.—^AgA' : white pp.

Methyl ether MeA': fluid (Kelbe a.

Pfeiffer, B. 19, 1726).
NITEO-BUTYLENE C<H,N0j. (154°-158°).

Formed by allowing HNO, (S.G. 1-52) to drop
into ier^bntyl alcohol (Haitinger, Sitg. W. 77
[2] 428 ; A. 193, 366 ; M. 2, 286). Formed also
in small quantity by saturating HNO, with iso-
butylene (H.). Pale-yellow oil, heavier than
water. Dissolves in alkalis, and is reppd. by
seidB. Excess of water at 100° splits it up iulo

NN
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acetone and nitro-methane. Br unites, forming
oily OjH^rjNOj.—NaO,HeNOj: powder, v. sol.

water.
NITBO-ISOBTTTYI-FHEITOL

C^H„.0^3{N0J(OH) [1:3:4]. [95°], (290») at

711mm. Formedbyboiling nitro-amido-isobutyl-
benzene with dilute potash (Gelzer,B.21,2947).
Bed needles (from alcohol), v. sol. hot water.

Di-iiitro-isobutyl-phenolC,Hj.O|ft(N02)jOH.
[93°]. Formed from isobutyl-phenol [99°],

HOAo, and HNO, (Studer, A. 211, 244; S. 14,

1474; Liebmann, B. 14, 1842). Sulphur-yellow
needles (from alcohol). Yields di-uitro-amido-
isobutyl-henzene on heating with NHjAq.

TRI-NITEO-ISOBUTYL-TOLTIEHE
C.HMe(0A)(NOj),. ArHficial ,musJe. [97°].

Formed by heating isobutyl-toluene with HNO,
and HjSO, for 24 hours on a water-bath (Baur,
O. B. Ill, 238). White needles, sol. alcohol
and ether. Its solutions smell like musk. Forms
a crystalline compound with naphthalene [90°].

TEI-NITBO-ISOBTTTYL-XYLENB
C„Mej(C,Hs)(N0.,)3. [110°]. Formed by nitra-

tion of isobutyl-xylene (Baur, 0. B. Ill, 238).
White needles. Its alcoholic solution smells like

musk.
NITBO-CAKFHOLENIC ACID v. Oamiho-

LENIC ACID.

irilBO-CAMPHOB V. Camfhob.
TETBA-NITBO-OABBAZOLE

C,2Hj(N0j)iNH. Formed by nitrating carbazole
(Oraebe, A. 202, 26). Lemon-yellow crystals

(from HOAc), insoluble in alcohol and ether.

—

0,2Hs(N02)4NK : insol. water.

Four tetra-nltro-carbazoles have been de-

Boribed by Ciamioian and Silber {G. 12, 277) as
formed by the nitration of carbazole. The
melting-points of three of them are 308°, above
320°, and about 285°, while the fourth decom-
poses before melting.

NITBO-CABBOXY-CINITAUIO ACID
CjH3(CH:CH.C02H){NOj)(COjH)[l:2:4]. [287°]

(Low, A, 231, 371). Formed by nitrating carb-

oxy-cinnamic acid. Hemispherical aggregates or

regular tablets (from water). That the NO^ is

in the o- position is shown by the fact that, by
Baeyer's synthesis, it gives rise to indigo di-

carboxylio acid. Heated with cone. H^SOj it

does not turn blue. It yields a dibromide, which
is converted by aqueous NaOH into nitro-carb-

oxy-phenyl-propioUo acid.

NIIRO-CABBOXY-FHENYI-FBOPIONIG
ACID OsH,(NOj)(CO,H)CH:CH.COJB[ [3:1:4] ?

[192°]. Got by nitration (Widman, B. 22, 2273)»
KITBO-CABVAGBOL C,„H„NO, i.e,

C8Hj(C,H,)Me(N0j)(0H). [78°]. Formed from
nitroso-carvaorol, EOH, and KaFeCy, (Patemo a.

Ganzoneri, O. 10, 233). Needles, almost insol.

water.

NITBO-CHIiOEO^erivatives v. Chlobo-niibo-
derivatives.

NITBO-CHLOBOFOBM v. Tbi-oblobo-nitbo-
UBTHAKE.

DI-NITEO-CHOLESTEBIN Otfi^QHO^JO.
[121°]. Obtained by nitration of cholesterin
(Preis a. Baymann, B. 13, 224). Colourless
needles, si. sol. cold alcohol. By boiling a hot
saturated solution of cholesterin in HOAo with
HNO3 (S.G. 1-54), Eeinitzer {M. 9, 440) obtained
B mtro- compound melting at 94°. By adding
Cholesterin (1 pt.) to a mixture of HOAo (10

pts.) and fuming HNO, (3 pts.), Lntsohinoft (J,

B. 10, 360) obtained a compound crystaUising in

plates, decomposing at 180° without melting.
NITBO-CHOLESIEBYL-CBLOBIDE

Cj^„(NOJCl. [148°-149°]. Colourless needles.

Prepared by nitration of oholesteryl chloride

(Preis a. Eaymann, B. 12, 225).

NITKO-CHRYSENE v. Chbtsboti.

NITBO-CHRYSOftUINONEB.CHBTSoQniNONK.
mTRO-CINCHONASIIITE v. Cinchona Bases.
o-NITRO-OINNAMIC ACID CsHiNO.

i.e. [2:l]0sH,(N0,).CH:CH.C0jH. Mol. w. 193.

[232°] (M.) ; [237°] (T. a. 0.) ; [240°] (Baeyer,
B. 13,2257). Formed, together with the ^-iaO'

meride, by nitrating cinnamic acid (Beilstein a.

Kuhlberg, A. 163, 126 ; MuUer, A. 212, 124).

Formed also from o-nitro-benzoic aldehyde, Ac.^0,

and NaOAc (Gabriel a. Meyer, B. 14, 830).

Preparation.—1. Cinnamic acid (1 pt.) is

dissolved in nitric acid (5 pts.) ; the mixture is

poured upon snow, and the ppd. acids separated

by means of alcohol (B. a. K.).—2. Cinnamic
ether (10 g.) is dropped Into fuming HNO3 at 0°-

The solution is poured at once into water at 0°.

The soUd pp. is washed with water, and treated

with alcohol, which dissolves the 0-, leaving the

p. compound (Stuart, C. J. 43, 408). Fair yield

(4 g.).—3. The product of nitration of cinnamic
acid is etherified, and the o-nitro-cinnamic ether

is separated from the p-isomeride by means of

its greater solubility in ether (liemann a. Oper-
mann, B. 13, 2060). The acid may then be ob-

tained from its ether by hydrolysis with H^SO^
(Fischer a. Kuzel, A. 221, 265).

Properties.—Needles, insol. water, si. sol.

cold alcohol. Yields o-nitro-benzoic acid on
oxidation by chromic acid mixture. Its solution

in HjBO, becomes blue on warming or on
standing.

Salts. — CaA'j2aq: yellow needles.

—

BaA'2 4aq: minute yellow needles.

Methyl ether MeA.'. [73°].

Ethyl ether EtA'. [42°] (M.); [44°] (B.).

Trimetrio crystals, a:b:c = -927:1: "517. Beadily

combines with bromine. Eeduced by aqueous

ammonium sulphide to carbostyril. In hot al-

coholic solution tin and HCl reduce it to 0-

amido-cinnamio ether.

Chloride C3H,(N0j).CH:CH.C0Cl. [65°].

Crystalline solid (Fischer a. Kuzel, B. 16, 34).

m-Nitro-cinnamic acid

[3:l]C5H^(NOJ.CH:CH.CO,H. [197°]. Prepared

by heating m-nitro-benzoio aldehyde with Ac^O
and NaOAo (Sohiff, B. 11, 1783; Tiemann a.

Opermann, B. 13, 2060). Yellow needles. Yields

m-nitro-benzoic acid on oxidation. A mixture

of HNO3 (2 pts. of S.G. 1-5) and cone. HjSO,

(5 pts.) converts it at O°into wm-di-nitro-styrene

(Friedlander a. Lazarus, A. 229, 233).
_
Beduced

by tin and HCl to m-amido-cinnamio aoid.—

AgA' : insoluble pp.
Ethyl ether EtAf. [79°].

D-Nitro-clnnamic acid

[4:1] C,H,(NOJ.OH:CH.COjH. [286°] (T. a. 0.);

[288°] (D.). Formed by nitration of cinnamic

acid (Mitscherlioh, A. Ch. [8] 4, 73 ; B. Kopp,

C. B. 53, 634 ; Tiemann s. Opermann, B. 13,

2059).
Prepa/rationi—^From cinnamic acid (1 pt.)

and cold HKO, (6 pts^). The acids produced are

etherified, the j>-eUier, [139°], crystallising from
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alcohol. It 18 saponified by HjSO, (1 pt.), HOAo
(1 pt.), and water (1 pt.) (Drewson, A. 212, 150).

Properties.—Prisma, v. si. sol. boiling alco-

hol. Yields jp-oxy-benzoio aoid on oxidation.
Salts.—EA': very soluble crystals.

—

CaA'jSaq.—CaA', 2aq.—SrA', fiaq.—BaA', 3aq

:

minute needles.—MgA'^Gaq : nodules.—HgA'p

—

HgsA'jOl, 3aq.—AgA' : insoluble pp.
Methyl ether MeX'. [161°]. (286°).

Ethyl ether EtA'. [139°] (B. a. K.) ; [137°]
(Mnller, A. 212, 125). Combines with bromine
forming a dibromide whence alcoholic potash
produces two bromo-nitro-cinnamic ethers, melt-
ing at 63° and 93°. Beduced by tin and HGl to

]>-amido-cinnamio aoid and j)-amido-styrene
(Bender, B. 14, 2359).

Anhydride (OeH,(N02).OH:OH.CO)jO.
Formed from the E salt and FOCI, (Chiozza,

A. Ch. [2] 39, 231). Melts under boiling water.

Amide 0^,(NOJ.CH:CH.CONHj. [165°-
160°) (Cahonrs, A. Ch. [3] 27, 452).

a-7»-Oi-nitro-cinnamic ether

CjH,(NOj).CH:C(NOj).CO.iEt. Formed from m-
nitro-cinnamic ether, HNOj (1 pt.) and H^SO^
(2 pts.) below 20° (Friedlander a. IJazarus, A.
229, 235). Thick plates (from ether). Insol.

water and light petroleum.

BeacUons.—1. With alcohol, on warming,
it forma C,H4(NOj).0H{OBt).CH(XO,).CO2Bt,
a colourless oil. When this is dissolved in

ether and ammonia is passed in, a pp.
of CaH4(N0,).CH(0Et).C(NHJ(N0j).C0jEt is

formed. This is soluble in water and gives pps.

with many metalUo salts. The compound
C,H,(NO,J.CH(OEt).CH(NO,).COJEtis converted
by the simultaneous action of bromine and
NaOH into the ethyl derivative of di-bromo-di-

nitro-a-phenyl-methyl-carbinol.—2. Boiled with
water it forms alcohol, nitro-methane, CO,, and
m-nitro-benzoio aldehyde.

ap-Si-nitro-cinnamic acid

[4:l]CsH,(N0j).CH:C(N0J.C0^. Formed from
2>-nitro-cinnamio acid, HNO,, and HjSO, at — 10°

to —20°. Y?hite plates. At 0° it decomposes
into CO, and ap-di-nitro-styrene.

Methyl ether Uek', [127°].

Ethyl ether 'EtX'. [110°]. Formed from
p-nitro-cinnamic ether (1 pt.), HNO, (2 pts. of

S.O. 1-5), and H^SO^ (4 pts.) (Friedlander a.

Mahly, A. 229, 210). Thin plates (from benzene-
ligroin), t. sol. benzene, nearly insol. ligroin.

Beaetions.—1. CrO, In HOAo oxidises it to

p-nitro-benzoio acid.—2. E^CrjO, and HOAo
formsp-nitro-benzoic aldehyde.-—3. Boilingwater
decomposes it into alcohol, C0„ p-nitro-benzoio

aldehyde, and nitro-methane. Boiling dilute

acids behave in the same way, only the nitro-

methane appears as hydroxylamine.—4. A solu-

tion in cone. H2S04 at 100° poured into water

gives a pp. of j7-nitro-benzaldoxim.— -5. Boiling

dilute (5 p.o.) JXafiO, forms bright-yellow plates

of CijHioNjO, [188°], insol. water, dilute acids,

and aUiisuis.—6. Alcohol unites forming
C,H4(N02).0H(0Et).CH(N0j)C0,Bt[S2°],whenc6
the alcohol cannot be removed by heating

at 110°, or even with dilute HCl at 90°.

Methyl alcohol forms the corresponding

0A(N0,).CH(0Me).CH(N0,).C0,Bt [77°].—

7. Tin and HCl reduce it to op-diamido-phenyl-

propionic ether and j^-amido-phenyl-acetonitrile.

o-NITBO-CINNAMIC ALDEHYDE 0,H,NO,
i.e.[2:l]0.H.(N0j).CH:CH.CH0. [127°]. Formed
by boiling o-nitro-oxy-phenyl-propionic aldehyde
with AcjO (Baeyer a. Drewson, B. 16, 2207).

Formed also by condensation of o-nitro-benzoic

aldehyde with aldehyde by means of dilute NaOH,
the yield being 40 p.o. of the theoretical (Biehl

a. Einhorn, B. 20, 2335).
Preparation.—25 g. of oinnamic aldehyde are

slowly added to 500 g. of cone. H^SO, containing
20 g. of ENOg. The solution is precipitated in

water, and the mixture of o- and p-nitro-cin-

namio aldehydes is crystallised from alcohol

with animal-charcoal. The product is dissolved

in absolute alcohol and the boiling solution

mixed with an equal volume of sodium bi-

sulphite solution ; the solution is quickly cooled
and separates the greater part of the bisulphite

compound of the^-isomeride, the remaining por-

tion being salted out by the addition of NaCl ; the
filtrate contains the bisulphite of the o-isomerido.

The two isomerides are obtained from their bi-

sulphites by decomposing the latter in aqueous
solution with HjSO, (Diehl a. Einhorn).

Properties.—Colourless needles, v. sol. boiling

water and CHOI,, si. sol. alcohol and ether.

Combines with bisulphites. Yields quinoline on
reduction. On heating with malonicacidinHOAc
it yields C,H,(NOJ.CH:CH.CH(OH).CH(CO^),
[269°] and o-nitro-phenyl-butinene dicarboxylic

acid Oi^HgNOo [213°] (Einhorn a. Gehrenbeck,
A. 253, 874).

Phenyl-hydrazide
0,H4(NO2).CH:0H.CH.N2E[Ph. [158°]. Needles.

Di-phenyl-hydrazide
0sH,(N0s).CH:CH.CH.N,Ph2. [69°]. Yellow
crystals (ComeUus a. Homolka, B. 19, 2240).

m-Nitro-cinnamio aldehyde
C^H4(N0j).CH:CH.C0H. [116°]. Formed by
eliminating HjO from OT-nitro-fl-oxy-;3-phenyl-

propionio aldehyde (Gohring, B. 18, 720). Pre-
pared by dissolving 100 pts. of m-nitro-benzalde-
hyde in 2,000 pts. of alcohol, diluting with 4,000
pts. of water, and adding at once to the milky
liquid 35 pts. of coml. acetic aldehyde and 70 pts.

of 10 p.c. aqueous NaOH. After 12 hours' stand-

ing the pp. is separated, pressed, washed, and
crystallised ; the yield is 60 p.o. of the theoretical

(^nkelin, B. 18, 483). Long thin prisms, v.

sol. benzene and acetic acid, si. sol. cold alcohol,

ether, and hot water. Unites with Br forming
C^4(N0,).CHBr.CHBr.CH0 [o. 90°].

Phenyl -hydrazide
0,H4(NO,).C2H,.CH.N,HPh: [160°]; red tables.

p-Hitro-cinnamic aldehyde
[4:1]C,H,(N0J.CH:CH.CH0. [142°]. Formed
from jp-nitro-benzoio aldehyde, aldehyde, and
dilute NaOH, the resulting p-nitro-/3-oxy-i3-

phenyl-propionio aoid being boiled with HOAo
(Gohring, B. 18, 372 ; Einhorn, A. 263, 348).

Formed also, together with the o-isomeride,

by nitration of oinnamic aldehyde (v, supra).
Colourless needles. Combines with bisulphites.

Condenses with acetone in presence of NaOH to
(0,H^(NOJ.CH:CH.CH:CH),CO [218°] and
CeH/(NO,).CH:CH.CH:CH.CO.CH, [132°], the
last compound forming a phenyl-hydrazide melt-
ing at 210°.

Oxim CJH<(NOJ.CH:OH.CH(NOH)i [179°],

Phenyl-hydrazide
C,P4(NO,).0,HrOH:NjaPh. [181«]. Orange

1IH2
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red crystals, forming a red solution in cone.

H.SO,.
'^wiZi<i«0,H,,(N0,).C,H3:NPh. [133°].

o NITHO - CINNAUOYL - ACETO • ACETIC
ETHER CnHjsNOs i.e.

0,H^(NOj).OH:CH.CO.CHAo.COi,Et. [120°]. Pre-

pared by the action of o-nitro-cinnamoyl chloride

on sodio-acetaoetio ether (Fischer a. Euzel,

B. 16, 34). Yellow prisms. Sol. chloroform, si.

sol. alcohol and ether. It forms stable salts with
alkalis, soluble in water with a reddish-yeUow
colour. Gives a dark-red colouration in alcoholic

solution with Pe^Clj. Boiled with 30 p.c. dilute

HjSO, it gives nitro-oinnamoyl-aoetone.
o-mTB0-CIN17AU0YL-ACET0NE

C„H^(N0j).CH:CH.C0.CH2.C0.CH,. [113°]. Pre-

pared by boiling o-nitro-oinnamoyl-aceto-acetio

ether with dilute H.S04(30 p.c). By longer boil-

ing with dilute ELgSOjitis converted into o-nitro-

styryl - methyl - ketone (o - nitro - benzylidene-

acetone) (Fischer a. Euzel, B. 16, 35). Fine
yellow prisms. Sol. hot alcohol, si. sol. cold

alcohol, ether and CS,. Gives a red colouration

with FejOls. Dissolves in alkalis with a yellow

colour.

WITRO-COCCTJSIC ACID v. Tbi-nitbo-oxi-jm-

lOLUIO ACID.

NITBO-CODElNE v. CoDEifNi:.

NITRO-COMENIC ACID v. Comenio acid.

ITITBO- GOMFOVNDS.' Compounds contain-

ing the group nitroxyl (NOj) directly united, by
means of its nitrogen, to carbon. Their most
general characteristic is that they yield amido-
compounds on reduction (v. Amines and Amido-

ACins).

Formation.—1. Fatty nitro- compounds are

formed by the action of silver nitrite on alkyl

iodides. The isomeric nitrites are also formed in

this reaction.—2. Aromatic nitro- compounds are

formed by the direct action of nitric acid. The
nitric acid must usually be concentrated, and
its action is intensified by mixture with HjSO^.

Phenols and oxy-aoids may be nitrated by dilute

nitric acid. Various auilides, boiled with dilute

nitric acid (S.G. 1"029), are converted into di-

nitro- derivatives of the base. Thus acetyl-

methyl-anUine becomes di-nitro-methyl-aniline

(Norton a. Allen, B. 18, 1995).—3. Aromatic

amido- compounds may be converted into the

corresponding nitro- compounds by the cuprous

reaction (Sandmeyer, B. 20, 1495). For this

purpose ouprio sulphate (50 g.) is dissolved,

together with glucose (15 g.), in boiling water

(100 c.c), and at once treated with soda (20 g.)

dissolved in water (60 c.c). After cooling, the

mixture is neutralised with acetic acid. To this

mixture the nitrate of the diazotised base (pre-

pared from the base, HNO3, and NaNO,) is added
in the cold.—4. Fatty compounds of the form
X.CHBr.NOj are converted by KNO^ in alkaline

solution into salts of di-nitro- compounds of

the form X.CK(N0j)2.
Beactions.—1. Acid reducing agents yield

amido-compounds directly, but alkaline reducing
agents {e.g. sodium-amalgam; zinc-dust and
NaOH) acting upon aromatic nitro- compounds
yield in the first place intermediate bodies, v.
Azo- and Azoxr- oompodnds. In some cases
where reduction is effected by tin and HOlAq
chlorination may ..take place; thus w-nitro-
tclnens girss a chloro-toluidino. The best

general reducing agent is a solution of SnClj in

HGlAq.—2. In the groups OHj.NOj and CH.NO,
hydrogen is displaceable by metals, and hence
bodies containing these groups dissolve in
alkalis. Such solutions yield, on addition of
bromine, compounds containing the groups
CHBr.NOj and CBrNOj. The compounds
X.CHBrNOjCan further give rise to X.ONaBrNOj
and X.CBr^NOj.—3. Primary fatty nitro- com-
pounds yield hydroxylamine on heating with
HClAq at 140°, e.g. Cn,.OB^O^+Kfi
= CH5.C0.0H-f H^NOHiiV. Meyer a. Locker, A.
180, 163).—4. Nitrous add converts primary
fatty nitro- compounds into nitrolic acids, con-
taining the group CH(N0)(N02) or C(NOH).NOj,
which form red solutions with alkalis. Nitrous
acid converts secondary fatty nitro- compounds
into nitroles, containing the group C(NO)(NOj),
which are blue when in the liquid state or in
solution.—6. Aromatic nitro- compounds may be
reduced by heating with halogen acids. Thus
nitro-benzene is reduced to aniline by heating
with HIAq at 104°, by HBrAq at 185°, and by
HGlAq at 245° (Baumhauer, A. 8v(epl. 7, 212).—
6. Boiling aqueous alkalis can in some cases

displace NO, by hydroxyl. In this way o-di-

nitro-benzeue is converted into o-nitro-phenol.

—

7. When aromatic compounds containing two or

more nitroxyls in one benzene nucleus are

treated with alcoholic NH, and HjS it is usual

for one nitroxyl onlyto be reduced to amidogen.

—

8. Aromatic di- and tri- nitro- compounds fre-

quently form molecular compounds with one
another and with aromatic hydrocarbons.

—

9. The acetyl derivatives of nitrated aromatic
amines, in which the NOj group is in the o- or

p- position to the NHAo group (e.jf. acetyl-o-

and ]i- nitro-aniline, di-aoetyl-nitro-^J-phenylene

diamine, diacetyl-nitro-2)-naphthylene diamine,

aoetyl-o-nitro-3-naphthylamine, &o.), are readily

soluble in cold aqueous K0H(1:2) with a deep-

yellow colour. On standing saponification takes

place, and the nitro- compound crystallises out.

When the NOj group is in the m-position to the

NHAc group, e.g. acetyl-m-nitraniline, acetyl-

TO-nitro-^-toluidine, (ftc, the substance is not

soluble in aqueous KOH (Kleemann, B. 19, 336).

NITR0-0-C0T7MARIC ACID. Methyl deri-

vative O.oHgNOj i.e.

[5:2:1] CsH,(NOj)(OMe).CH:CH.CO^. [238^.

Formed by heating C„H,(N02)(0Me).CH0 with

NaOAc and ACjO (Schnell, B. 17, 1383). White

needles, si. sol. cold water, v. sol. alcohol aia

ether.—CaAV—BaAV—AgA'.

Anhydride C.H5(N02)<*^^=_^o. Niiiro-

coumarin. [183°]. Formed by dissolving cou-

marin in cold fuming HNO, (Delalande, A. Ch.

[3] 6, 343; Bleibtrea, A. 59, 191). Formed also

by heating nitro-salicylio aldehyde [125°] with

Ao^O and NaOAc (Taege, B. 20, 2110). Needles.

Oxidised by KMnO^ to nitro-o-oxy-benzoio acid

[228°]. Eeduced by FeSO< and NHj to amido-

coumarin [161°]. Bromine vapour gives a di-

bromide [271°].

ITitro-o-caumaric acid C,H,NO, «.«.

[3:2:1] C,H.(NOJ(OH).CH:CH.CO.,H.
_

[242°].

Formed by heating its methyl derivative with

NaOHAq. YeUow crystals (from alcohol). Not
converted into nitro-covimarin by boiling water
or by HBrAq,
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Methyl derivativ6
C.H,(NOJ{OMe).CH:CH.OO^. [193^. Formed
from the methyl derivative of (3,2,1) -nitro-

Balioylio aldehyde by Parkin's reaction (Miller

a. Kinkelin, B. 22, 1709). Prisms (from alco-

hol). With methyl iodide it gives the ether

CsH,(NOj)(OMe).OH:CH.CO^e [89°].

Kitro-o-comuarinio acid
[3:2.-l] 0»Ha(NOj)(OH).CH:0H.COsH. [160°].

Formed by dissolving nitro-coumariu in boiling
aqueous tdkalis, and ppg. the cold solution by
HOI (Miller a. Kinkelin, B. 22, 1706). Yellow
prisms (from warm alcohol). On warming with
water or alcohol it changes to its anhydiide, nitro-

coumarin. Its salts are explosive.—Na20,H,NO,.
—BaOANO, S^aq.-AgAH^NO,.

Methyl derivative
C,H4(N0,)(0Me).0H:CH.C0,H. [136°]. Tables.

Methyl derivative of the methyl
ether MefiaBsSfO^. [69°]. Formed from the
Ag salt and Mel. Prisms. Beadily reconverted
into the acid, even by aqueous Na^OO,.

Anhydride C.H3(N0j)<^™;^q. Nitro-

coumarin. [191°]. Formed from (3,2,l)-nitro-

salioylio aldehyde (60 g.), NaOAc (90 g.), and
Ac^O (130 g.). Prisms (from benzene), or needles

(from alcohol).

NitTo-m-coumaric acid

[2:3:1] C^3(NOJ(OH).CH;0H.CO2H. [218°].

Formed from m-amido-cinnamic acid by nitra-

tion and displacement of NHj by OH through the
diazo- reaction (Luff, B. 22, 293). Needles (from
water or alcohol).

Hltro-m-coumarlc acid

[4:3:1] C„H3(N02)(OH).CH:0H.COjH. [248°].

Formed by nitrating m-ooumario acid (Luff, B.
22, 296). Golden-yellow needles (from alcohol).

Methyl derivative
0^3(NOj)(OMe).0H:CH.COJE. [218°]. Formed
from [4,3,1] CeH3(N02)(OMe).CHO by Perkin's
reaction (Landsberg, D. P. J. 262, 139).

Methyl ether of the methyl deri-
vative C„H3(NOJ(OMe).CH:CH.C02Me. [143°].

Plates (Eieohe, B. 22, 2359). Formed by nitra-

Uon of C„Hi(0Me).CH:0H.C02Me.
Ethyl ether of the methyl deri-

vative O.H,(NOj)(OMe).CH:CH.C02Et. [163°].

Needles (from alcohol) (Ulrioh, B. 18, 2572).

s-Mtro-m-conmaric acid

[5:3:1] OeHapsiOJ(OH).OH:CH.COjH. Accom-
panies the (2,3,l)-acid (v. siipra). Crystals.

Kitro-m-conmaric acid

[6:3:1] 0,H3(N0j)(0H).CH:0H.C02H. [216°].

Formed from acetyl-m-amido-cinnamic acid by
nitration and displacement of NHAc by hydrozyl
(Luff, B. 22, 292). Yellow powder.

Nitro-p-conmaric acid

[3:4:1] CsH3(N0j)(0H).CH:CH.C0;H. [198°].

Formed from its methyl derivative by heating
with HOAc saturated with HBr (Einhom a.

Grabfield, A. 243, 374). Yellow needles (from
alcohol). Forms a dibromide [72°].

Ethyl etfcer EtA'. [109°].

Methyl derivative
0,H3{N0j)(0Me).CH:CH.C0jH. [140°]. Formed
from [3:4:1] C3H3(N0J(0Me).CH0, NaOAo, and
ACgCL White needles. Yields a dibromide

f'173°], from which alkalis form the acid

C.H,(N0j)(0Me).CjHBr.C0jH [205°].

Methyl tther of the methyl deri-

vative O.H,(NO^(OMe).CH:OH.CO,Me. [125°].

Ethyl ether of the methyl deri-

vative 0jH3(N0,)(0Me).CH:CH.00jEt. [100°].

Sl-uitro-o-conmaric acid. Methyl deri-
vative C3H2(N0j)2(0Me).0H:CH.C0jH. [193°].

Formed by nitrating the methyl derivative of o-

coumaric acid (Perkin, O. /. 39, 416). Orange-
brown needles (from alcohol).

Si-nitro-m-coumarie acid. Methyl deri
vative of the methyl ether
C.H2(N0j)2(0Me).CH:CH.003Me. [178°]. Formed
by nitration (Bieche, B. 22, 2358). Yellowish
needles (from alcohol). Yields on saponification

C„Hj(N0,)3(0Me).CH:CH.C02H, which decom-
poses at 215°.

NITRO-o-COTTMABIC AtDEHYDS
CsH3(N02)(OH).CH:OH.CHO. [200°]. Formed
from 08H3(N0,)(0H).CH0 [126°], aldehyde, and
aqueous NaOH (Von Miller a. Kinkelin, B. 20,

1931; 22, 1716). Yellow needles. Forms asodium
derivative, crystallising in red tables, and a
phenyl-hydrazide [235°].

Nitro-o-coumaric aldehyde
[3:2:l]CJH3(N0j)(0H).CH:CH.CH0. [133°].
Formed in the same way from the aldehyde
0^3(N0j)(0H).CH0 [109°] (M. a. K.). Golden
needles, v. sol. alcohol. Forms a sodium deriva-
tive, crystallising in red needles, a phenyl-hy-
drazide [157°], and a methyl derivative [115°].

NITRO-COTIMAEIN v. Anhydride of Nitbo-
CODMAKIO AOID.

NITBO-0-CRESOL C,H,N03 i.e.

CeH3Me(0H)(N0,) [1:2:3]. [70^. Obtained, to-

gether with the (l,2,5)-isomeride, by nitrating
o-cresol (Hofmann a. Miller, B. 14, 567 ; Staedel,
A. 217, 50, 203 ; Eapp, A. 224, 175 ; Hirsch, B.
18, 1512). Formed also by boiling a dilute acid
solution of o-diazotoluene sulphate (1 mol.) with
"HNO3 (1 mol.) (Nolting a. Wild, B. 18, 1339

;

Deninger, J. pr. [2] 40, 299). Yellow prisms
(from dilute alcohol), insol. water, v. sol. alcohol
and ether ; volatile with steam.—KCjHjNOa

:

garnet-red trimetric tables.—^AgA' : red needles.
Methyl ether MeA'. 00.
Ethyl ether MA'. Oil.

Nitro-o-creeol C8H3Me(OH)(NOj) [1:2:4].

[108°]. Formed by boiling diazotised nitro-o-

toluidino [107°] with water (Nolting a. Collin, B.
17, 269). Yellow needles (from ligroin). ItsK,
Ag, and NHj salts form yellow crystals.

Methyl ether. [74°] (Witt, 13. 23, 3638).
Nitro-o-cresol Oj:^Me(OH)(NO,) [1:2:5].

[95°](N.a.W.); [80°-85°] (H.). Formed from
nitro-o-toluidine [128°] by the diazo- reaction, or
by merely boiling with cone. NaOHAq (Nevile a.

Winther, C. J. 41, 423). Formed also by nitra-
ting o-cresol (Hirsch, B. 18, 1512). Needles
(from water), not' volatile with steam. When
crystallised from water it melts at 30°-34°, but
it melts at 95° after crystallisation from ether.

Ethyl ether EtA'. [71°]. Formed by
nitrating the ethyl derivative of o-cresol (Staedel,
A. 217, 155, 203 ; Kayser, B. 15, 1133). Needles.

Nitro-o-cresol 03H3Me(OH)(NOj,) [1:2:6].

[143°]. Formed from nitro-o-toluidine [92°] by
the diazo- reaction (Ullmann, B. 17, 1961).
Yellow needjes (from water). Has an intensely
sweet taste.

c-Nitro-TO-c-esol C3H,Me(0H)(N0j) [1:3:4].
[66°]. Formed, together with the (l,8,6)-iso-
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meride from m-oresol. HOAo, and HNO3
(Staedel, A. 217, 51; A. 259, 223 ; Glaus, 3. gr.

[2] 39, 63). Yellow monoolinio plates (from

benzene), volatile with steam. Gives di-bromo-

nitro-oresol [93°]. Its K salt forms red plates.

Ethyl ether :EtA'. [51°]. White needles

(from dilute alcohol).

s-»itro-OT-creBol C„H3Me(0H)(N0j) [1:8:5].

[91°]. Formed from nitro-m-toluidine by the
diazo- reaction (Nevile a. Winther, O. J. il, 417).

Yellow crystals, not volatile with steam. Crystal-

lises from water in a hydrated condition, and
then melts at 62°.

Kitro-jji-cresol CaH3Me(OH)(N02) [1:3:6].

[129°]. Formed, together with the (l,3,4)-iso-

meride from m-oresol, HNO,, and HOAo below
0° (Staedel, A. 259, 210; Glaus, J. pr. [2] 89,

G8). Formed also by oxidising nitroso-m-cresol

with alkaline KsFeGy, (Bertoni, O. 12, 804).

Colonrless crystals, not volatile with steam.
Gives di-bromo-nitro-cresol [143°]. Beduces to

amido-oresol [174°].—KA' 2aq : yellow plates.

—

NaA'2aq.
Ethyl ether EtA'. [54°].

Nitro-p-cresol GeH3Me(0H)(N02) [1:4:3].

[34°]. Formed from acetyl-p-toluidine by
nitrating and boiling the product with cone.

NaOHAq (Wagner, B. 7, 537 ; Nevile a. Winther,

C. 3. 41, 426), by the action of nascent nitrous

acid on p-toluidine (Deninger, J. pr. [2] 40, 299),

or by boiling ^-diazotoluene sulphate (Imol.)

with HNO, (1 mol.) (Nolting a. Wild, B. 18,

1339). Formed also by nitrating 2>-cresol (Arm-
strong a. Thorpe, B. A. 1875, 112 ; Hofmann a.

Miller, B. 14, 572 ; Staedel, A. 217, 54). Yellow
crystals (from benzene), volatile with steam.

—

NaA'.—AgA'.
Methyl ether ilek'. (274°).

Ethyl ether EtA'. (275°-285°).

Benzyl ether C,B.,A.'. [54°]. Formed from
benzyl chloride and the Ag salt (Frische, A.22i,

142).

o-Nitro-bemyl ether [163°].

Kitro^-cresol O.H3Me(OH)(NOj) [1:4:2].

[77°]. Formed from the corresponding nitro-p-

toluidine by the diazo- reaction (Nevile a. Win-
ther, C. J. 41, 422 ; Kneoht, A. 215, 87). Yellow
needles (from ligro'm).

Methyl ether MeA'. (267°). Oil.

Di-nitro-o-cresolCjHjMe(OH)(N02)j[l:2:3:5].

[86°]. S. (alcohol). 7-8 at 15°. Formed by
heating (l,2,5)-o-cresol sulphonic acid with dilute

HNO, (Nevile a. Winther, C. J. 37, 631 ; 41,

422). Formed also by boiling o-diazo-toluene

disulphonic acid with dilute HNO., (N. a. W.), or

from o-diazo-toluene nitrate and HNOj (N61ting

a. D.e Salis, B. 14, 987 ; A. Ch. [6] 4, 105). Ob-
tained also from the corresponding di-nitro-

toluidine (K. a. S.), and by nitrating o-cresol and
the (3,1,2)- and (5,l,2)-nitro-o-cresols (Hirsch,

B. 18, 1512; Barr, B. 21, 1543). Formed also

from 0jH2Me(0H)Brj and fuming HNOj (Glaus,

J. pr. [2] 38, 327). Yellow needles, slightly

volatile with steam. Yellow dye.—KA'scaq:
yellow crystals.

Salts.—BaA'y—BaA'J3Jaq.—AgA'.
Ethyl ether EtA'. [51°]. Obtained by

nitrating CjH4Me(OEt)[l:2] (Staedel, B. 14, 899

;

<!l..217, 153; 259, 219), or from the Ag salt and
EtBr (N. a. S.). Yields di-nitro-o-tolui.dine

[210°] on heating with alcoholio KH, at 130*

(Van Eomburgh, B. T. O. 3, 397).

p-Nitro-bemyl ether 0,H,(NOj).CHitA'.
[145°]. Obtained by nitrating tiie ben^l ether
of o-cresol (Staedel). Needles.

Di-nitro-m-cresol

C„Hj,Me(OH)(NOj)j[l:3:4:5or2]. [99°]. Formed
from di-nitro-amido-cresol by elimination of

NHj (Nietzki a. Euppert, B. 23, 3479). Needles.
Ethyl ether EtA'. [22°].

Di-nitro-m-cresol

C8H2Me(0H) (N02)j[l:3:4:6].

Ethyl ether EtA'. [97°]. Formed by
nitrating ethyl-nitro-oresol [51°] (Staedel, A.
259 226)

i)i-nitro.^.cresolO„H,Me(OH)(NOj)2[l:4:3:5].

[85°]. A product of the action of nitrous acid

on ^-toluidine nitrate, on amido-toluic acid

[167°], and on j)-toluidine disulphonio acid (Beil-

steiu a. Kreusler, A. 144, 183; Martius a.

Wichelhaus, Z. [2] 6, 440 ; B. 2, 207 ; Bichter,

A. 230, 823). Formed also by boiling di-nitro-

f-toluidine with aqueous NaOH (Wagner, B. 7,

536) ; by nitrating jp-cresol and (3,l,4)-nitro-^-

cresol (Armstrong a. Field, B. 6, 974 ; Frische, A,

224, 139) ; or boiling diazo-jp-toluenesalphonate

with dilute HNO3 (Nevile a. Winther, 0. J. 37,

631). Yellow needles (from dilute alcohol).—

NaA': red needles. S. 2-3 at 17°.—KA'. S.

1-5 at 16° (M. a. W.) ; -99 at 17° (Staedel). Used
as a dye (gold-yellow). A sample of ' Victoria

yellow ' was found by Martius and Wichelhaus
to consist of a salt of a dinitrocresol [110°].

Victoria-yeUow is poisonous (Weyl, B. 20, 2835).

—BaA'j.—AgA'. S. -29 at 17°.

Methyl ether UeA.'. [122°].

Ethyl ether litk'. [73°]. Formed by ni-

trating ethyl-^j-cresol (Staedel, A. 217, 161).

When heated with alcoholio NH3 it yields^ di-

nitro-i)-toluidine [168°] (Bomburgh, JB. 2". C. 3,

405).

Benzoyl ether O^B^k'. [109°]. •

p-Nitro-heneyl ei?ier [186°].

Di-nitro-^-oresol Cja,Me(OH)(NOJ,. _
Ob-

tained by the action of excess of nitrous acid on

G„H3Me(OH)(NOj)[l:4:2] (Kneoht, A. 215, 90).

Yellow needles (from water). Does not melt

when heated but forms a violet sublimate

Tri-nltro-o-cresol O.HMe(OH)(N02),. [102°]

Formed by heating nitro-o-diazo-toluene nitrate

with nitric acid (S.G. 1-33) (Nolting a. Collin,

B. 17, 270). Orange prisms (from acetone).

Yields NaNOj when heated with NaOHAq,
With naphthalene it forms (C,H,N,0,)C,|,Hj

[106°].

Tri-nitro-m-cresol

G„HMe(OH)(N02)3[l:3:2:4:6]. [106°]. S. 2-2 at

20° ; -8 at 100° (Duclos). Formed by nitration

of m-cresol or its sulphonic acid (Duclos, A. 109,

141 ; Nolting a. De Salis, B. 14, 987; 15, 1861

;

A. Ch. [6] 4, 118 ; Beilstein a. Kellner, A. 128,

165). Formed also by the action of HNO, ou

nitroso-nt-cresol (Wurster a. Eiedel, B. 12, 1799);

by heating nitro-coocusic acid with water at

180° (Liebermann a. Dorp, A. 163, 101 ; Kosta-

necki a. Niementowski, B. 18, 261) ; and by the

action of cold eono. HNOj on (2,6,3,4,l)-di-

iodo-toluquinone (Kehrmann, J. pr. [2] 39, 392).

Yellow needles (from water). Forms with naph-

thalene a compound (G,H5NaOj)C,„H3 [127^.—
NHjA'. Converted by warm aqueons KOy into
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pmple crystals o! potassium ' oresyl-purpuiate

'

KCjHsNsO, (Sommaruga, Z. 1870, 6S7).—KA':
yellow needles.—Pb(OH)A'.—AgA' : prisms.

Ethyl ether EtA'. [72°] (N. a. S.); [75°]

(Staedel, A. 259, 221, 227). Converted by oold
alcoholic NH, into tri-nitro-toluidine [126°].

NITBO-o-CBESOL STTLFHONIC ACID
0,H,NSO„i.e. C„H2Me{OH)(NOj)S03H. Formed
from (l,2,5)-o-toluidine sulphonic acid by dis-

solving in fuming HNO3 and boiling the result-

ing nifio-diazo-toluene sulphonic anhydride with
water (Hayduok, A. 172, 218). Deliquescent.
—BaCjHjNSOe 3!aq.—Ba(C,H^SO,)j 5aq.

mtro-p-cresol sulphonic acid. Ethyl
derivative O.H2Me(OH)(N02).SOaH[l:4:2:5].
Formed by heating nitro-diazo-tolueue sulphonic
acid with NaOBt (Foth, A. 230, 306). Needles.

—BaA'2 4aq: yellow plates.

NITEO-CEYPTOPINE v. Cetptopine.
NITEO-CUMENE CgH„NOj i.e. OsHi?r(NOj).

[—35°]. Formed from oumene and fuming
HNO, at 0° (Pospekhoff, J. B. 18, 52 ; SI. [2] 45,

178 ; cf. Cahours, O. B. 25, 552 ; 26, 316

;

Nicholson, C. J. 1,2; Eitthausen, J, pr, 61, 79).

Oil, volatile with steam.
Kitro-if'-oumene C5HjMe,{NOj)[l:B:4:5]. [20°].

Formed by eliminating NHj from nitro-ij'-

cumidine (Edler, B. 18, 629). Large thick

prisms, volatile with steam.
Kitro-if'-cumene Gfi2llL6,(TH0,). [71°].

(265°). Formed from ^^-cumene and cold

fuming HNO, (Sohaper, Z. [2] 3, 12 ; Fittig a.

Iiaubinger, Z. [2] 4, 577). Colourless needles

(from alcohol), volatile with steam. Yields on
oxidation CeHjMe2(N0j)C02H [195°].

Tiri-nitro-cnmene OpHgNaOa i.e.

OjHjPr(N02)s [1:2:4:6]. [109°]. Formed from
oumene, HNOj, and HjSO< (Fittig, A. 149, 328).

Needles, si. sol. cold alcohol.

Tri-nitro-i^-cnmeno CeMea(NOy)s. [185°].

Formed by nitrating ifi-oumene (Fittig a. Lau-
binger, A. 151, 261). Frisms (from benzene),

almost insol. boiling alcohol. By passing hydro-

gen sulphide into its boiling ammoniacal alco-

holic solution, nitro-i^-cumidine-Bulphonio acid

CeMe3(NOJ(NH2)SOaH [1:3:4:2:6:5] is formed
(Mayer, B. 19, 2312 ; 20, 966),

KITEO-ifi-CTIMENOL
OaHMe3(OH)(N02) [1:3:4:6:2]. [48°]. Obtained
by evaporating an alcoholic solution of the

nitrate to dryness, and distilling the residue

with steam (Auwers, B. 17, 2979 ; 18, 2658).

Long reddish-yellow crystals (from alcohol), m.
sol. hot water. Beconverted into the nitrate by
warming with dilute HNOj.

Nitrate OaHMes(NO,).O.NOj. [84°].

Formed from if'-cumenol and cold fuming HNO,.
Trimetric tables or prisms, insol. water, si. sol.

cold alcohol.

Methyl ether CfiUe,(NO^)OMe. [42°].

Nitro-cumenol CsH,Pr(NOa)(OH). Oil,

formed, together with an isomeride [86°], by
nitrating C^4Pr(OH)[l:2] (Fileti, G. 16, 120).

Di-nitro-^-cumenoI

C,Me3(0H)(N0j)j [1:3:4:6:2:5]. p.l2°]. Formed
by passing NH, into an alcoholic solution of the

nitrate of nitro-i('-oumenol [84°]. Yellow crys-

tals, insol. water. Forms a red solution in
H.nrfl.l'iH

NITBO-CUMIDINE G^Hi^NA *•'

C,Ha(C3nj(N0J(NH,). [below 100°]. Formed

by roduoiug di-nitro-cumono with alocholic am-

monium sulphide (Cahours, C. B. 24, 557; 26,

315). Yellow scales. Forms a crystallina

benzoyl derivative.— B'HCl aq. -B'jHjSOiaq

:

needles.
Nitro-i^-cumidine

CaHMe3(N0J(NHj) [1:3:4:6:6]. [47°]. Formed
from acetyl-<|i-cumidine by nitration and saponi-

fication (Edler, B. 18, 629). Bed needles (from

dilute alcohol).

Acetyl derivative [194°] (B.) ;
[204°]

(Auwers, B. 18, 2661). Prisms (from alcohol).

Nitro-i('-cumiaine 08HMe3(N0s)(NH,). [137°].

Formed by treating tri-nitro-^-cumene with

alcoholic ammonium sulphide (Fittig a. Lau-
binger, A. 151, 262). Yellow needles.—B'HCl.—
B'^H^SO^aq.

Nitro-if'-cumidine Acetyl derivative
CeHMe3(NO,)NHAo. [131°]. Formed by nitra-

tion of ac6tyl-i)'-eumidine [112°] (Engel, B. 18,

2231). Yellow needles.

Di-nitro-i^-cumidine 0,Me3(N0j)s(NHj). [78°].

Formed from acetyl-ij'-oumidine [112°] by nitra-

tion and saponification (Engel, B, 18, 2232).

Yellow needles.

Acetyl derivative. |^04°]. Needles.

Bi-nitro-i/'-cumidiue

0eMe,(N0j2(NH2) [1:3:4:2:5:6]. [183°]. Ob-
tained from acetyl-;(i-cumidine [164°] by nitra-

tion and saponification (Auwers, B. 18, 2661).

Orange needles (from alcohol).

Acetyl derivative. [280°]. SI. 80I. al-

cohol.

NITBO-i|>-CnTMIDIirE SULPHONIC ACID
0,H„N,SO. i.e. CaMe,(N0,)(NH,)(S03H)
[1:3:4:2:6:5]. Formed by passing H^S into a
boiling solution of tri-nitro-t|>-camene in alco-

holic NH3, and also by heating nitro-i|/-cumidine

with CISO3H at 165° (Mayer, B. 19, 2312; 20,

966). Colourless plates. Melts, with decom-
position at 240°-260°. Forms an amorphous
acetyl derivative C,H„AcNjS0. [0. 230°].

NITEO-CTJMINIC ACID C,oH„NO< i.e.

0aH3?r(N0j).C0^ [4:2:1]. [99°]. Formed by
boUing nitro-isopropyl-cinnamic acid with CrO,
in HOAo (Widman, B. 19, 269). Tables or

monoclinic prisms.
Nitro-cnininioacidC„H3Pr(N02).COjH[4:3:l].

[169°]. Obtained by nitration of ouminio acid
(Gerhardt a. Cahours, A. Ch. [3] 1, 73 ; 25, 36 ;

Fileti, G. 11, 15; AlexejefE, J. B. 17, 112; Bl.

[3] 2, 727). Formed also by oxidation of its

aldehyde (nitro-cuminol) [54°] (Lippmann a.

Strecker, B. 12, 77 ; Widman, B. 16, 2547) and
of nitro-cumyl methyl ketone (Widman, B. 21,

2232). Yellowish scales (from alcohol), turned
red by sunlight, especially when dissolved in
benzene (Alexejefi, Bl. [2] 45, 178).—CaA'..—
PbAV—AgA'.

Ethyl ether MA.'. (290°). Oil.

mtrile CsH3¥r(N02).CN. [71°]. Formed
by nitrating cunionitrile (Ozumpelik, B. 2, 183).

Nitro-n-cnminic acid

CeH3Pr(NOJ.C02H [4:3:1]. [113°]. Formed by
oxidation of nitro-n-cumyl methyl ketone by
KMnO, (Widman, B. 21, 2231). Formed also
by nitration of w-cuminio acid (Korner, A. 216,
230). Colourless needles (from hot water),
turned brown by light.—BaA'2 4aq.—SrA'j 5aq.

Methyl ether MeA'. [64°]. Crystals
from alcohol) (Abenius, J.pr. [2] 40, 438).
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Nitro-w-euminio acid 0sH,Pr(N02).C0jH
[4;2:1]. [167°]. Formed by oxidation of nitro-

propyl-oinnamio aeid (Widmau, JB. 19, 276).

Tables (from dilute alcohol), si. sol. water.

Di-nitro-cuminic acid CjH2Fr(N02)2.C02H.
[221°]. Formed by nitration of ouminio acid

(Gahours, A. 69, 243 ; Lippmanu a. Strecker, B.
12, 78). Eeddish crystals.—BaA'j.—CaA.'j.—
AgA' aq (Eraut, C. C. 1859, 85).

Ethyl ether MA'. [77-5^].

Amide C»H,(NOj)j.CONHj. Crystals.
Di-nitro-i|>-oumiiiic acid 08Me3{N02)j.COjH

[1:3:4:2:5:6]. [205°]. Di-mtro-dvryUo acid.

Formed by nitrating ifi-cuminic acid (Gissmanu,
A. 216, 207; Nef, A. 287, 8). Prisms (from
dilute alcohol).—OaA'j 3aq.—BaA'^ 3aq.

KITBO-CTJMINIC ALDEHYDE C,„H„NO,i.a.
OjHjPrpsrOJ.CHO [4:2:1]. Nibro - cwmmol.
Formed by oxidising nitro-isopropyl-cinnamio
acid with KMnO, (Einhorn a. Hess, B. 17,

2019). Oil, volatile with steam. With acetone
and NaOHAq it produces di-isopropyl-indigo.

Nitro-cuminic aldehyde OaH3?r{NO.JCHO
[4:3:1]. [54°]. Formed by nitration of cuminie
aldehyde (Lippmann a. Strecker, B. 12, 76;
Widman, B. 15, 166). Triclinic prisms. Com-
bines with bisulphites.

NITaO-i(<-CUMOauiNONE C,H„NO, i.e.

C.Me,0,(NOj) [1:3:4:2:5:6]. [113°]. Formed by
heating ifz-cumoquinone carboxyUc acid with
HNOj (S.G. 1-4) at 100° for half an hour (Nef,

O. J. 63, 428 ; A. 237, 17). Yellow plates, which
may be sublimed. Heated with alcoholic SO^
in sealed tubes it yields C8Me3(OH),(N02) [106°].

1IITE0-CTIMYI.-ACEYLIC ACID o. NiiRO-
CKOP'ZIi-CINNAMIC ACID.

NITEO-CirMYL HETHYL KETONE
C„H,3NOs i.e. [1:2:4] C,H3Pr(N02).CO.CH3. Nitro-

aceto-cunwne. [49°]. Formed by nitrating oumyl
methyl ketone in the cold (Widman, B. 21,

2227). Prisms, v. sol. benzene, si. sol. ligroin.

Oxim 0„H3Pr(N0j).C(N0H).CH,. [117°].

Phenyl-hydrazide [188°].

mtro-ra-cumyl methyl ketone

[1:2:4] C3H3Pr(N02).C0.CH3. Formed by nitra-

ting ra-cumyl methyl ketone (W.). Oil.

Oxim C^,„(N0j).C(N0H).CH3. [86°].

Phenyl hydrazide [139°].

NITEO-M-CirmYl-PROPIONIC ACID
03H3Pr(N0j).CH,.CHj.C0JI[4:3:l]. [99°].

Formed by nitration (Widman, B. 19, 2776).

Crystals (from dilute HOAc).

HITEO-CYMENE C.oH.jNOz i.e.

C.H3MePr(N0J [1:4:2]. S.G. 1^1-085. Formed
by nitrating cymene (Barlow, A. 98, 245 ; Lan-
dolph, B. 6, 937 ; Fittica, A. 172, 314 ; Widman,
B. 19, 584 ; Soderbaum a. Widman, B. 21, 2126).
Yellow oil. Oxidised by KMnO, to nitro-oxy-

isopropyl-benzoic acid and terephthalic acid.

Nitro-isocymene OsH3MePr(N02) [1:3:!b].

Formed from »t-isooymene and fuming HNOj
(Kelbe a. Warth, A. 221, 161). Oil, volatile with
steam, but decomposed on distillation. Yields
nitro-toluio acid [214°] on oxidation.

Di-nitro-cymene CaHjMePrlNOs)^. [54°].
Formed by nitrating cymene (Kraut, A. 92, 70).
Got also from di-nitro-amido-cymene (Mazzara,
O. 19, 160). Iridescent tablets (from alcohol).

Di-nltro-cymene [78°]. Formed from di-
mtroso-cymeue £72°] and HNO, (S.G. 1-35)

(Kehrmann a. Messinger, B. 23, 3562). Crystals,
V. eol. aloohoL

Di-nitro-cymene 0i„H,2(N0j)j. S.G. is 1-206.
Formed by nitrating cymene from ptychotis oil

(Landolph). Oil, volatile with steam.
Di-nitro-cymene 0,„H,j(N02)s. [250°]. Got

from a coal-tar cymene (Bommier, Bl. [2] 19, 434).
Tri-nitro-cymene CsHMePr(NOs),. [119°].

Formed by nitrating cymene (from camphor)
(Fittig, 4. 145, 142). Thin plates.

Tri-nitro-isocymene OsHMe?r(NO,),. [73°].
Formed by nitration of »»-isooymene (Kelbe, A.
210, 54). Yellow leaflets, smelling like musk.

NITEO-CYMENE STJLPHOITIC ACID
C3H,MePr(NOj)SOja[l:4:6:2]. Formed from
cymene by sulphonatidn and nitration (Errera,
a. 19, 533).-BaA'jaq.—MgA'j 6aq.

Amide [139°]. Scales.

ITitro-cymene disulphonic aoid

C,„H,3NSA»-e- 0„HMePr(N0J(S03H)a. Formed
from nitro-cymene and C1S0,H (Leone, <?.

11, 512). Not obtained pure.—BaA" 3iaq.—
PbA"4^aq: needles.

HITEO-ISOCYMIDINE C,^„NA »•«•

C.HjMe(C3H,)(N0j)(NH3). Formed by heating
its phthalyl derivative with cone. HClAq at 180°
(Kelbe a. Warth, A. 221, 176). Oil, volatile with
steam.

Benzoyl derivative [177°]. Formed by
nitrating benzoyl-isooymidine (K. a. W.). Needles
(from alcohol).

Phthalyl derivative
0„H„(N02).N:CA:0eH,. [167°]. Formed by
nitrating phthalyl-isooymidine. Needles.

NITEODECOIC ACID C3H„(N0J.C0jH. A
product of the action of boiling HNOj on the
acids of cocoanut oil (Wirz, A. 104, 291).

NITBO-DEACYLIC ACID is j)-NiTBo-BEitzoia

ACID.

NITEO-DULCITE v. Duloitb.

NITEO-c-DTJEENE C,ja.jNOj i.e.

CeHMe,(N02) [1:2:3:4:5]. Nitro-prehmtene. [61°].

(295° i.V.). Formed by the action of HNO, on
c-durene (Tohl, J3. 21, 905). Needles. Yields on
reduction c-duridine [70°].

Di-nitro-c-durene C5Me,(N0j)2 [1:2:3:4:5:6].

[178°]. Formed from c-durene, HNO3, and
H2SO; in the cold (Jacobsen, B. 19, 1214) and
also from penta-methyl-benzene and fuming
HNO3 (Gottschalk, B. 20, 3287). Yellowish

needles or prisms (from alcohol).

Di-uitro-dureue C„Me^(N02)2 [1:2:4:5:3:6].

[205°]. Formed from durene and cone. HNO,
at 0° (Fittig a. Jannasch, Z. 1870, 162 ; Nef,

A. 237, 3; C.J. 53, 428). Colourless prisms, sL

sol. alcohol.

Di-nitro-isodurene C„Me^(NOj)j [1:2:3:5:4:6].

[156°]. Prepared from isodurene, HNO3, and
KjSO, (Jacobsen, B. 15, 1858). Prisms, si. sol.

cold alcohol.

NITEO-DUEENOL C„Me4(N0j)0H. [130°].

Formed by nitration of durenol with ordinary

HNO3 at 0°. Yellow crystals. V. e. sol. alcohol,

nearly insol. water. Dissolves in alkalis with a
dark-yeUow colour (Jacobsen a. Schnapauff,
B. 18, 2844).

ITIIEO-c-DTTBIDIXTE
C,Me,(NOJ(NHj) [1:2:3:4:5:6]. [181°]. Formed
by reducing di-nitro-c-durene with alcoholic am-
monium sulphide (T5hl, B. 21, 904). B«d



KITRO-ETHYL-AMTDO-PHENOL. 6W

needles, fioL alcohol* Yields, on reduction,
C.Me<{NHj), [140°].

NITBO-ESTIHBITE v. Ebythbitb tetra-
KITEATE.

NITEO-ETHANE OjHsNOj U. OHj.CHj.NO,.
Mol. w. 75. (114°). S.G. If 1-0561

; f| 1-0461

(Perkin, C. J. 55, 689). M.M. 2-837. S.V. 80-3

(SchifE; Lossen, A. 264, 73). HJ'.p. 26,880.
H.F.V. 25,140 (Thomsen, Th.). Formed by adding
EtI to cold silver nitrite and subsequently dis-

tilling from a water-bath (V. Meyer, B. 5, 399

;

A. 171, 1 ; 175, 88 ; Getting, A. 243, 115 ; Kissel,

J. B. 1882, 226). Formed also by distilling

KEtSO, with NaNOj, the yield being 6 p.c. of the
theoretical (Lauterbach, B. 11, 1225), and by the

action of AgNO, on potassium ohloro-propionate
(Kolotoff, Bl. [2] 47, 169). Oil, with pleasant
odour. With alcoholic soda it givesan amorphous
pp. of CjHjONa, a salt which is very soluble in

water, forming a solution in which HgCl, ppts.

crystalline C2H4(NOj)HgCl. The solution of

sodium nitro-ethane gives with FeCl, a blood-

ied colour, with CUSO4 a green solution, and
withAgNO, a white pp. rapidly turning black.

Beactions.—1. Iron and acetic acid reduce it

to ethylamine.—2. When mixed with potash and
KNOj, and HjSOj is slowly added, there is

formed ethyl-nitrolio acid GHs.C(N0H).N02,
[81°], the alkaline salts of which form deep-red

solutions (V. Meyer, B. 7, 425).—3. Fuming
ELjSO, yields ethane s-dl-sulphonio acid.

—

4. HClAq (S.G. 1-14) at 140° splits it up into

hydroxylamine and HOAc (Meyer a. Locher, A.
180, 163).—5. NaOEt and EtI form oily CsHjNO
(168°) (Getting). NaOMe and Mel form C.HsNO
(c. 155°). According to Soooloff (/. B. 20, 579)
alcoholic soda forms CAHO (175°) and the

presence of alkyl iodides does not aSect the pro-

duct.—6. ZnEtj followed by water forms di-

ethyl-hydroxylamine and other products (Kissel,

J. B. 1887, 109).— 7. Benzoyl chloride forms di-

benzoyl-hydroxylamine and di-aoetyl-hydroxyl-

anune (Kissel, /. B. 1882, 40).

ConsUtaUon.—The constitution of nitro-

ethane has been discussed by Victor Meyer (B.

6, 404 ; 8, 30 ; A. 244, 222) ; Geuther (B. 7, 1620)

;

Alexejeff (Bl. [2] 46, 266) ; SocolofE {El. [2] 47,

166) ; Bevad {J. B. 20, 125), and others.

Di-nitro-methane CH3.CH(N0j)2. (186° cor.).

S.G.^ 1-3503. Formed by the action of KNOj
and alcoholic potash on bromo-nitro-ethane

(Ter Meer, A. 181, 1). Formed also by the

action of cone. HNO3 on di-ethyl ketone and on
methyl-acetoacetio ether (Chancel, Bl. [2] 31,

504; 0. B. 96, 1466). Oil, with sweet taste.

Beduced by tin and HClAq to hydroxylamine,

NHs, and HOAo. Eeduced by sodium-amalgam

to ethyl-azaurolio acid.—CHj.CK(N02)2 : yellow

monoclinic crystals, m. sol. cold water, insol.

alcohol. Explodes when struck. Its aqueous

solution gives a reddish-brown pp. with FeClj, a

pale-blue pp. with CuSO,, and a light-brown pp.

•with HgC^.—AgA' : lustrous yellow plates.

Tri - nitro - ethane (?) CH3.0(N02)i. [55»].

Formed from methyl-malonic acid and HKO,
(Franchimont, B. T. 0. 5, 281). Crystals.

Tetra-nitro-ethaue (?). Potassium deri-

vative 0,K,jT!i02)i. -Formed from di-bromo-

tetra-nitro-sthane,potash, and ammonium sulph-

ide (ViUiers, C. B. 97, 258 ; 98, 431). Cr;^stals,

which decrepitate below 100' and detonate at

200°, or even when treated with dilute acids.

KITBO-EIHENYL-IBI-AIIIDO-EENZENE
CaHsNAi-e.

[1:2:3:4] CA(NO,)(NH,)<^^>C.CH,. [295»-

800°]. Formed by heating di-acetyl-di-nitro-^-

phenylene-diamine with alcohoUo NH, at 150°

(Nietzki a. Hagenbach, B. 20, 331 ; cf. Bieder-
mann a. Ledoux, B. 7, 1532). Bed needles.

Nitro - di - ethenyl tetra - amido • benzene
0„H,0jN5t.e.

[5:1:2:3:4]C3H(N0j(<^^>CMe)r [276°].

Formed by nitration of di-ethenyl-tetra-amido-

benzene (Kietzki a. Hagenbach, B. 20, 331).
Orange-red needles (containing aq). By reduc-
tion it is reconverted into di-ethenyl-tetra-amido-
benzene.—B"HjCL,PtCl4|aq: long golden-yellow
needles.

DI - NITBO Bl.ETHENYL-lEISA-AHIDO-
SIIOLYI.

0Me^^>C.HMe(NO0.O.HMe(lTO,)<^^0MBri:3:J'].

[242°]. Formed from acetyl-di-uitro-toluidine

by reduction with ammonium sulphide, and,
treatment of the resulting hydrazo- compound
with boiling dilute HClAq (Bankievitch, B. 21,

2407). Prisms, v. e. sol. alcohol.-B"HjCV—
B"2HN0a. [214°]. Yellow needles.

NITEO-ETHENYI-PHEITYLENE-DIAMINE

O.HAOa i.e. [1:3:4] 0„H,(NO,)<^^>CMe.

[216°]. Formed by heating nitro-o-phenyleue-
diamine with Ac^O at 190°, cooling, and boiling
withdiluteHjSO, (Heim,JS.21,2307). Yellowish-
brown needles (from water), v. sol. hot alcohol.

NITEO - ETHENYL - TOLYLENE -DIAMINE

0AMe(N0,)<jj^^CMe[l:8:^]. [246°].

Formed from acetyl-^-toluidine by nitration and
reduction (Bankievitch, B. 21, 2402). Needles.
Yields on reduction ethenyl-tetra-amido-toluene

[100°].—B"HjClj.—B"HN0s. [207°]. Yellowish
plates.

NITEO-ETHENYL-TOLYLENE- DIAMINE.
[185°] (L.) ; [202°] (N.). Formed by nitrating
ethenyl-tolylene-o-diamffle (Ladenburg, B. 8,

677 ; Niementowski, Biil9, 723). Needles.

NITEO - ETHYL^ MbOHOL CjHjNOa i.«.

CHj(NOj).CHsOH. 8.4. '^^ 1-1691. Formed
from glycol ibdhydrin and AgNO, (Demuth a. Y.
Meyer, B. 21, 3529; A. 266, 29). YeUowish
Uquid, sol. water, decomposed on distillation.

Beacts with diazo- salts yielding azo- 'dyes {e.g.

C3H5.N2.CH(N02).CH„0H). Nitrons acid con-

verts it into methyl-nitrolic and glycollic acids.

—0H2(N02).CH20Na : white granular powder.

NITSO - ETHYL AMIDO -BENZOIC ACID
CH.oNjO, i.e. [1:3:5] C„H,(N02)(NHBt).C0sH.
[208°]. Formed from nitro-amido-benzoic acid

and BtBr (Eollwage, B. 10, 1704). Yellow
needles (from water).—^BaA', 4aq : red needles.

Nitro-di-ethyl-m-amido-benzoic acid

CjHa(N0j)(NEt2).C0jH. Monoclinic crystals;

a:6:o = -893:1:1-095. i8= 74° 67' (Heintze, J.

1885, 1454; cf. Lehmann, Dissert., Gottingen,
1884).

NITBO-ETHYL-AMIDO-PHENOL. Nitros-
amine of the ethyl ether C^Hi^NjO, i.e.
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0,H,(NOj){OEt).NEt{NO). Fonned from
C,H«(OEt).NEEt and nitTons acid (Forsier, B.
21, 364). Tellowish prisma. Does not form
salts.

o-WITEO-TETRA - ETHYL-DI-p-AMIDO-TEI-
PHENYL-METHANE G^^U^^fi^ i.e.

CA(N0s).0H(C^.NEtj)2. [IIO^. Formed by
heating o-nitro-benzoio aldehyde -with di-ethyl-

aniline and dehydrated oxalic acid (Fischer a.

Schmidt, JB. 17, 1898). Orange triolinic prisms.
p-Nitro-tetra- ethyl -ii-p- amido-tri-phenyl-

methane. [113°]. Obtained fromjp-nitro-benzoie
aldehyde and di-ethyl-aniline (Eaeswurm, B. 19,

744). Thick needles or monoolinic plates.

NITRO-ETHYLAMINE C^H^NH.NOr Ethyl-
nUramme. [3°]. Formed from ethylamine by
treatment with ClOO^Me and decomposition of

the resulting OjHsNH.COjMe by ammonia
(Franchimont a. Klobbie, R. T. C. 7, 356).

o-NITKO-ETHYL-ANIIINE ObH.oNA »•«•

CjHi(NOj).NHBt [1:2]. Formed by heating o-

aitro-phenol with alcoholic ethylamine for

12 hours at 175°- Formed also by heating the
ethylene ether of o-nitro-phenol with alcoholic

ethylamine at 140° (Hempel, J.pr. [2] 39, 199 ;

11, 162). Bed oU, sol. acids, but reppd. by
water. Yields on reduction o-phenylene-ethyl-

diamine (249°). Nitrous acid converts it, in

ethereal solution, into di-nitro-ethyl-aniline

[114°].

Nitrosamine C,H4(N0j).NEt(N0). [30°].

Formed from the hydrochloride of the base and
NaNO, in aqueous solution. Yellow needles

(from dilute alcohol or HOAo).
w-Hitro-ethyl-aniUne 0„Hj(NOj)NHEt [1:3].

[60°]. Formed by heating m-nitro-aniline (IG g.)

with BtBr (14 g.) and aqueous NaOH {6g.).

Formed also by adding HNO3 (41-5 g. of.S.G.

1'39) to a cooled solution of ethyl-anUiue (50 g.)

in H^SO, (1,000 g.) (Nblting a. Strieker, B. 19,

546). Beddish-yeUow needles, volatile with

steam. With diazotised ji-bromo-aniline it

yields C„H,Br.Nj.NEt.C„H,NO, [136°] (Meldola

a. Streatfeild, G. J. 55, 429).

Nitrosamine 08H,(N02).NEt(NO). [47°].

Acetyl derivative CaH4(N02).NEtAc.
[89°].

2)-l!ritro-ethyl-aniliiieOBHj(NOi,)(NHEt)[l:4].

[95°]. . Obtained by nitration of acetyl-ethyl-

aniline dissolved in H2SO4 (5 pts.), the product

being saponified (Weller, JB. 16, 31 ; N6lting a.

ColUn, B. 17, 267). Formed also by heating

f-nitro-aniline vrith EtBr and alcoholic potash
at 110° (Schweitzer, B. 19, 142). Yellow prisms
with violet reflex (from alcohol). Somewhat
volatile with steam. With diazotised ji-bromo-

Bniline it yields CsHiBr.NrNEt.O^HjNOj [125°].

Nitrosamine 0eH4(N0j).NEt(N0). [120°].

YeUow needles (from alcohol) (Meldola a. Streat-

feild, O. J. 49, 61).

Acetyl derivative OjH<(NOj).NEtAo.
[118°].

Benzoyl derivative 0^(N02).NEtBz.
[98°]. Needles, v. si. sol. hot water (Meldola a.

Salmon, O. J. 53, 774).
m-Kltro-di-ethyl-aniUneC5H,(NO(,).NEt2[l:3].

(289°). Formed, together with a small quantity
of the p- isomeride, by nitration of di-ethyl-
aniline dissolved in HjSO, (20 pts.) (Groll, B.
19, 199). Obtained also by heating m-nitro-
aniline (20 g.) with EtI (46 g.) and NaOH (12 g.)

in aloohoUc solution for 8 hours at 100° (Kil-

ting a. Strieker, B. 19, 650). Dark-yeUow oil.

^-Hitro-diethyl.anilineC,H,(NOj).NEt2[l:4].

[78°]. Formed by oxidation of nitroso-di-ethyl-

aniluie with KMnOf and H^SO, ; and also by the
action of nitrous acid on di-ethyl-amido-benzene-
azo-di-ethyl-aniline (Lippmann a. Fleissner, B.
13, 1422; GroU). Yellow monoclinic needles
with blue reflex.—^B'jH^PtCl, ; thin prisms,

Di-nitro-ethyl-aniliue

C8Hs(N0Jj.NHEt [4:2:1]. [114°]. Pormedfrom
bromo-di-nitro-benzene and alcoholic ethylamine
(Van Bomburgh, B. T. 0. 2, 104). Formed also

by boiling GjHj.NEtAo with dilute HNO3 (S.G.

1-029) (Norton a. Allen, B. 18, 1997) ; and by
the action of nitrous acid on an ethereal solution

of o-nitro-ethyl-aniUne (Hempel, J. pr. [2] 39,

199 ; 41, 168). Yellow needles (from alcohol).

Decomposed by boiling cone. EOHAq into ethyl-

amine and di-uitro-phenol.

Di - nitre - di - ethyl - aniline C^,(N02)2NEtj
[4:2:1]. [80°]. Prepared by nitrating di-ethyl-

aniline, and also by treating bromo-di-nitro-

benzene with diethylamine (Van Bomburgh,
B. T. a. 2, 35 ; 8, 251). Yellow needles. De-
composed by boiling aqueous EOH into di-

ethylamine and di-nitro-phenol. When gently

oxidised by CrOj it yields di-nitro-aniline [175°].

Tri - nitre - ethyl - aniline C5H2(N0j)sNHEt.
Ethylpicramdde. [84°]. Formed from chloro-

tri-nitro-benzene (pioryl chloride) and NH^Et in

alcohol (Van Bomburgh, B. T. 0. 2, 107).

Crystals (from alcohol) which turn brown in air.

Tri-nitro-di-ethyl-aniline C8Hj(N0j)3.NEti,.

[164°]. Prepared by adding a hot alcoholic

solution of NHEt, to (l,2,4,6)-chIoro-tri-nitro-

benzene. Orange crystals (from benzene). De-
composed by potash into picric acid and di-

ethylamine.
Tetra-nitro-ethyl-aniline

CjHj(N02)3.NEt(NOj). Nitramvne of tri-rdiro-

ethyl-aniline. [96°]. Obtained by the action of

HNO3 andH^SO, on ethyl-aniUne and on di-ethyl-

aniline (Van Bomburgh, B. T. O. 2, 31, 114).

Yellow plates (from alcohol). Decomposed by
10 p.o. aqueous Na2003 into picric acid and
ethylamine. Beduced by tin and HGlAq to tri-

amido-phenol.
NITEO-ETHTL-ANTHKONE 0,sH„NOj is.

''6H*<CEt(N0J>°"^- t^°2°]- Po""e^> »« •

by-product, in the preparation of ethyl-anthra-

cene hydride-nitrite by the action of HNO, on
ethyl-anthracene hydride dissolved in HOAo
(Liebermann a. Landshoft, B. 14, 474).

o-HITBO-ETHYL BENZENEC„H^(NOJ.CA.
[228°]. S.G. ?« 1-126. Formed, together with

the p- isomeride, by dissolving ethyl-benzene in

HNO3 (Beilstein a. Kuhlberg, A. 156, 206 ; Z.

[2] 6, 524). Oil.

p - Nitro - ethyl - benzene CsH4(N0s).0jH,.

(246°). B.G. 2=1-124. OU.
Nitro-di-ethyl-benaene OeH3Etj(N02) (155°

at 23 mm.). Formed from di-ethyl-benzene and
fuming HNO, at 0° (Voswinkel, B. 22, 316).

Oil ; boils with partial decomposition at 280°-

286°.

Di -nitro - tetra - ethyl - benzene OsEt^^I^O,),.

[115°]. Pale-yellow prisms (Galle, B. 16, 1746).

Tri - nitro - dl - ethyl- benzene CgH(N02),Etr
[62°]. Yellow prisms (Voswinkel, B. 21, 2830).
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o-NITHO-ETHYI,-EENZENE SULPHONIC
ACID C,H,NS05i.e.C,H3(N0j)Et.S03H, Formed
by sulphonation (Beilstein a. Euhlberg, A. 156,
207).—BaA'j. S. -54 at 17-5°.

p - Nitro - ethyl - benzene snlphonic acid

—

BaA'jSaq. S. 2-61 at 17-5°. Needles.

lHTaO;p.ETHTL-BENZOIC ACID
C„HjEt(NOJ.OOjH. [156°]. Formed from p-
ethyl-benzoio acid and cold-fuming HNO,
(Aschenbrandt, B. 12, 1304; A. 216, 220).

Needles (from water).—NaA'2aq.—CaA'j2aci.

—

SrA'24aq.—BaA'24aq: leaflets, si. sol. water.

p . NIIBO a - EIHTL - BENZOYL ACETIC
ETHEE 0„H4(N0j).00.CHEt.C0jEt. [40°].

Formed from C«H,(N0,).C0.CHNa.C02Et and
EtI (Perkin a. Bellenot, C. J. 49, 451). Plates.

DI-NITRO-ETHYLENE-TIEEA

^°<N(Na]".CHp^- P^°°^- Obtained from

ethylene - urea and HNO, (Franchimont a.

Klobbie, B. T. 0. 7, 17). Prisms. On boiling

with water it loses GO, and forms ethylene-di-

nitramine 02H^(NH.N0j), [174°].

DI-NITEO-ETHYLIC ACID OANjOj. Ethyl-

nitraminel Formed from ZuEt, and NO. Pre-

pared by passing nitric oxide into a benzene
solution of ZnEtjNaEt, obtained by adding
sodium (12-7 g.) to cold zinc ethyl (100 g.). The
product is successively treated with ether, alco-

hol, and water ; zinc is ppd. by COj ; the filtrate

evaporated,and the sodium salt extracted by alco-

hol (Frankland a. Graham, 0. J. 37,570 ; c/. Frank-

land, C. J. 9, 89; Zuokschwerdt, B. 7, 291; A.

174, 302). The &ee acid is unstable. Its salts

yield ethylamine on reduction by sodium-amal-

gam, ^coholio potash forms ethylamine and
nitric acid (Zom, B. 15, 1008).—NaOJEsNA-—
CaA'j 3aq.—BaA'j.—MgA'j.—ZnA'j.— ZnA'^ aq.

—CuA'2^aq: flat dark-blu,e needles (from alco-

hol).—AgA'.—AgA'AgNO,.
iriTE0-o-ETHyL-PHEN0LC.H,Et(NOj).OH.

(212''-215°). Formed in small quantity by the

action of nitrous acid on CgH^Et.NHj (Suida a.

Plohn, Site. W. [2] 81, 245).—BaA'jaq: orange

plates.

Di-nitro-o-ethyl-phenol OaH2Et(N02)20H.
Formed from o-ethyl-phenol and cold HNOg (S.

a. P.). Heavy oil.—BaA', (at 100°). Yellow

plates (from alcohol).

NITEO .^(-EXHYl-ISOPEOPYL-BENZENE
OjHsBtPr.NOj. (265°). Obtained from [4:1]

aH,Et?r and HNO3 (Von der Becke, B. 23, 3194).
DI-NIIE0-(;8)-ETHYL-THI0PHENE

C4H(0.;E5)(N02)jS. Formed by nitration of

(j8)-ethyl-thiophene by passing air charged with

its vapour into fuming HNO3 (Bonz, B. 18, 552).

Crystalline solid. With alcoholic KOH it yields

a blue colouration, becoming red on longer expo-

sure to the air, or by addition of more KOH.
NITEO-o-ETHYL-TOLTJENE

C«H3MeEt(NOs). Oil. (Glaus a. Pieszcek, JB. 19,

3087).
Di-nitro-o-ethyl'tolaene CgH2MeEt(N02)2.

Oil, not solid at 0°.

Di-nitro.^-6thyl-toluene. [52°]. Obtained,

with an oily isomeride, by nitrating ^-ethyl-

toluene (Jannasch a. Dieckmann, B. 7, 1513).

Tri-nitro-^-ethyl-toluene CjHMoEt(N02)a.

[92']. Obtained by nitration (Glinzer a.Fittig,

A. 136, 303). Prisms (from alcohol).
-

Kitro-ethyl'^-taluidiiie

0,H3Me(N02).NHEt [4:3:1]. [48°]. Formed
from ethyl-p-toluidine (1 pt.), HjSO, (20 pts.),

and HNO3 (Nolting a. Strieker, B. 19, 549). Flat

red prisms, v. sol. alcohol.

a itro-ethyl-p-toluidine

G.H3Me(N0J.NHEt [4:2:1]. [59°]. Formed by
heating nitro-^-toluidine with EtI (Gattermann,

B. 18, 1483 i Niementowski, B. 20, 1883). Bed
crystals (from alcohol), v. sol. ether.

Acetyl derivative{24:5''-250'' a,tl50mm.).
Di-nitro-ethyl-o-tolnidine. Ni tramine.

[1:3:5:6] 0,H2Me(N0j)j.NEt(N0j). [72°]. Formed,
in small quantity, by the action of HNOj on di-

ethyl-o-toluidine (Van Bomburgh, B. 2*. C. 8,

402). Yellow crystals (from alcohol).

Di nitiQ-ethyl-p-tolnidine

C5H2M6(N08)jNHEt [1:3:5:4]. [126°]. Formed
by nitration of mtro-ethyl-|)-toluidine (Gatter-

mann, B. 18, 1485). Orange crystals.

mtrosamine 0,H,(NO2)2.NEt(NO). [78°].

Nitramine CjH2Me(N02)2.NEt(N02).

[110°] (E.; G.); [106°] (N. a. L.). Formed
from di-ethyl-p-toluidine and fuming HNOj (Van
Eomburgh, B. T. C. 3, 408). Formed also from

CsH^Me(NEtAo) and dilute (10 p.o.) HNO3 (Nor-

ton a. Livermore, B. 20, 2271). Converted by
boiling NaOHAq into di-nitro-ji-oresol [83°].

TBI-NIIEO-ETHYL-o-XYLENE
C„Me2Et(NOj)3. [121°]. Needles (from alcohol)

(Fittig a. Ernst, A. 139, 193 ; Stahl, B. 23, 992).

Tri-nitro-ethyl-m-xylene. [127°]. Formed
from ethyl-?»-xylene, HNO„ and H,SOi (Stahl).

White needles, m. sol. alcohol.

Tri-nitro-s-ethyl-TO-xylene. [138°]. Needles,

V. si. sol. alcohol (Jacobsen, B. 7, 1434).

Tri-nitro-ethyl^^-xylene. [129°]. Prisms
(from hot alcohol) (Jacobsen, B. 19, 2516).

NITEO-EUGENOL 0,„H„N04 i.e.

CA(03HJ(N02)(0Me)(0H) [1:5:3:4]. [44°].

Formed by nitration of eugenol (Weselsky a.

Benedikt, M. 3, 387). Triclinio crystals, si. sol.

water. Volatile with steam.

Acetyl derivative [61°]. Tables.

NIIEO-EUXANIHIO ACID v. Euxanihio
ACID.

NITEO-PSEUDO-FLAVENOL v. Flavbnol.

NITEO-PLUOBANTHENE v. FiiUobakihene

p-HITEO-PLUOEENE G„H,NO,t.e.

cMoA~>- ^^^^"^ ''^^'' ^^^*°^ ^^•'

Formed from fluorene, HOAc, and HNO, (Hodg-
kinson, 0. J. Proe. 1, 37 ; Strasburger, B. 17,

107). Prisms, v. si. sol. alcohol.

Di-nitro-fluorene CH,<°«^j^°»|>. [201°].

Formed by nitrating fluorene (Fittig a. Schmitz,
A. 193, 134). Needles (from HOAc).

DI-NITEO-FlUOEESCElN 02„H,„(N0j)A-
Formed from fluorescein (1 pt.), H^SO, (20 pts.),

and HNO3 (2 pts.) at 0° (Baeyer, A. 183, 1).

Amorphous yellow powder.
Bi-aeetyl derivative. Fale-yellow

needles (from alcohol). On boiling for some
minutes with dilute (ISp.Q.) EOH it forms a bine
solution.

Tetra - nitro - fluorescein CsoH,(N02),05.
Formed from fluorescein (1 pt.) and fuming
HNOj (5pts.) Colourless crystals (from HOAc).
Its alcoholic solution is yellowish -red, and, on
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adding an acid, becomes first reddish-violet and
then colourless.

NIXBOFOBM V. Tbi-kiteo-methanb.
UIXBO-FUEFUKYt-ETHYlENE

0,HsO.CH:CH{NOJ. [184°]. From furfuralde-
hyde and an alkaline solution of nitro-ethane
(P.). TeUow prisms.

Nitro-furfaryl-nitro-ethyleue

0<H2(N0j)0.CH:CH(N0j). [144°]. YeUow felted

needles. Formed by nitfation of furfuryl-nitro-
ethylene. It is oxidised by CrO, to nitro-pyro-
mucic acid.

Dibromide: [111°]; yellow prisms (Priebs,

S, 18, 1362).
WITBOGEIT. a. (Azote.) At. w. 14-01. Mol.

w. 28-02. Boils at -194-4° (Olszewski, W. 31,

58). According to Sarrau (0. B. 94, 639, 718,
845) the critical temperature of N is - 123-8°,

and the critical pressure is 42-1 atmos. S.Or.

(gas) -97247 (air=l). S.G. (liquid) -885 (water
= 1) at b.p. (0., Ic. ; cf. Wroblewski, 0. B. 102,
1011). S.G. (gas) at 3000 atmos. (water = 1)
•823 (Amagat, O. B. 107, 522). V.D. 14 (von
JoUy, W. 6, 536). S.H.p. (equal wt. of water = 1)
•2368

; (equal volume of air= 1) -2377 (Eegnault,
Acad. 26, 302). C.B. -0036677 (von Jolly, P.
Jubelbd. 82). S. -01843 at 4°, -01751 at 6-2°.

0152 at 12-6°, -01436 at 17-7°, -01392 at 23-7°

;

the absorption-coefficient

= -020346- -00053887* + -000011156*2 (Bunsen,
Gasom. Methoden [2nd ed.] 209). S. (alcohol)

•12561 at 1-9°, -12384 at 6-3°, -12241 at 11-2°,

•12148 at 14-6°, -12053 at 19°, -11973 at 23-8°

;

absorption-coefficient

= -126338- -000418* -f -000006*^ (Oarius, A. 94,

136 ; Bunsen, Oasom. Methoden [2nd ed.] 209).

Befraction-eqnivalent
(

^~
. At. w. ) =4-lto5-3

(Gladstone, Pr. 18, 49). Mean value of /i for

white light = 1-0003019; dispersion-power
= -2086 (CrouUebois, A. Ch. [4] 26, 236 ; v. also

Masoart, P. 153, 149). M.M. N' o. ^114 ; N™ o.

•611 (Perkin, C. J. 55, 736). T.C. (air = l) -98

(Narr,P. 142, 123); -993 (Plank, Ca/rlBep.l3,
164). H.C.[N^O]=- 17,740; [N,0]= -21,575;
[N,OT = -2,005; [N^O^Aq]=- 6,820

;

[N^O»,Aq] = 29,820 (Th. 2, 198) ; [N^0»]
= -22,200; [NSO'>]= -1,200; [N^O'.Aq]
= - 8,400 ; [2^S0»,Aq] = 28,600 (Berthelot, A. Ch.

[5] 20, 255). Coefficient of compressibility 750-

1,000 atmos. -000407, 1000-1500 atmos. •000265,

1500-2000 atmos. -00017, 2000-2500 atmos.
•000122, 2500-3000 atmos. -000091 (Amagat,

C. B. 107, 522). Transpiration-coefficient (0 = 1)

•873 (Meyer a. Springmuhl, P. 148, 526) ; -885

(von Obermayer, W. A. B. 73 [2nd part], 433).

Friction-coefficient at 0°= -000184 (M. a. S., l.o.);

•0001659 (von 0., Z.c). The spectrum of K varies

much ; there are two distinct spectra, known as

the elementary line spectrum and the band-
spectrum (for measurements of lines, v. B. A.
•1884. 429 ; also Ames, P. M. [5] 30, 48).

Occwrence.—In the atmosphere, forming c.

fths by volume. In the fluid-cavities of some
specimens of rook-crystals (Davy, T. 1822. 867).
In the air-bladders of fishes, and in other cavi-
ties of the bodies of animals and vegetables. In
the gases from some fumaroles. In certain
weUs (v. L. Smith, Am. S. [2] 12, 366). Probably
in the sun (Young, Am. 8. [3] i, 366 ; Draper,

ibid. [3] 14, 89). Compounds of N occur in veiy
large quantities throughout the animal, vege-
table) and mineral, kingdom.

In 1772 Butherford {De aere mepHUco ; Edin-
burgh, 1772) showed that the expired breath of
animals contained a gas which extinguished
flame, but which was not carbonic acid, as it was
not absorbed by potash. A little later Lavoisier
proved that this gas was present in air. As this

gas did not support animal life, Lavoisier called

it azote (a and C<^). Ghaptal afterwards gave it

the name nitrogen, because it was present in
nitre.

Formation.—1. From air ; by removing COj
by KOTTAq, moisture and KH, by cone. E^S04,
and by passing over red-hot Cu {v. Prepara-
tion, No. 1).—2. By passing air through a mix-
ture of sawdust and Fe sulphide (obtained by
saturating ppd. FcjO, with H^S), and the;^

through alkaline pyrogallate solution, and finally

through cone. HjSOj. When the process is

completed, passage of H^S re-forms Fe sulphide,

which may be used again.—3. By burning P in

an inclosed quantity of air, over water, and
allowing the PjOj formed to dissolve in the
water.—4. By passing air through^onc. NHjAq,
and then sending the mixture of air and NH,
over Cu heated to redness ; the CuO formed is

reduced by the NH, (Lupton, 0. N. 33, 90).—
6. Berthelot {Bl. [2] 13, 314) partly covers with
NH,Aq 0. 200 grams pure Cu turnings in a
10-14 litre flask, closes the flask by a cork
carrying a safety funnel-tube, and a delivery

tube which is stopped by a caoutchouc cap, and
shakes from time to time. The is thus com-
pletely removed from the air in the flask ; the N
may be obtained by pouring into the flask water
previously freed from by shaking with NHjAq
and Cu; the gas should be passed through
KOHAq, cone. H^SO,, and then through CrCljAq
(B., Bl. [3] 2, 643).— 6. By shaking FeOjHj, or

MnOjH:, with air ; the hydroxides are obtained

by adding NaOHAq to cone. FeSO^Aq or

MnS04Aq, and at once stopping the ingress of

air.—7. By placing pyrogalUc acid in a flask,

adding NaOHAq, corking, and shaking for some
time («. Liebig, A. 77, 107).—8. By passing over

Pt black a mixture of 100 vols, air (from which
CO2 has been removed) with 42 vols.H (Dumou-
lin, L'InsUtut, 1851.11).—9. Bypassing CI into

rather dilute NHjAq, keeping the HH, always in

large excess; 8NB^ + 3Clj = 6NHjCl+N2 (the

experiment is dangerous, as NCl^may be formed
and explode).—10. By warming conc.NHiNOjAq;
or more easily cone. KNO^Aq mixed with 3 vols,

cone. NHjClAq, whereby KCl and NH^NOj are

formed and the NH4NO2 is decomposed (NH,NOj
= 2Hj0-hNj; Corenwinder,4. 72,225). Addition

of cone. EjCr^O^q oxidises N oxides (which are

generally produced) to HNO, (o. Preparation,

No. 2). Loew (B. 23, 3018) has found that a
4-5 p.c. solution of NH4NO, is decomposed at

the ordinary temperature by Pt black, with evo-

lution of N.—11. By heating in a ];etort an inti-

mate mixture of equal parts dry NH4CI and

K.fir.fl„ and passing the gas through FeSO,Aq
to absorb NO which is generally formed. The
'Chief change is represented approximately thus

:

2NH,C1+ KjCrjO,= 2KC1 + 4BLjO + CrA + N,. —
12. By heating powdered (NB4)2Ci,0„ which
decomposes to Cr^O,, E;,0, and N.—18. B;
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addug cone. NH,ClAq to a strongly alkaline
oono. solution of NaBrO (prepared by adding
Br to cold NaOHAq); N is evolved rapidly
(?3NaBrO + 2NH,Cl
= 3NaBr + 3HjO + 2HCa + N2). Solution of

bleaohing-powder may be used, but there is

danger of formation and explosion of NOl,.

—

14. By heating a mixture of NH,NOj and MnOj
to 0. 200° (not over 215°) (4NHjN03+ Mn02
= Mn(N08)j+8HjO+ 3Nj; Gatehouse, B. 10,
1007).— 15. N is evolved in the reactions of

several metals with HNO,; the gas evolved by
the action of Zn on EKO^q in presence of

much NHjNOj consists of o. 90 p.o. N, with NjO
and NO (Aoworth, C. J. 28, 839).

Preparation.—1. A very slow stream of air

is passed from a gasholder through (J tubes
containing slightly moistened KOH, to absorb
COj, then through U tubes containing CaCLj, to

absorb H,0, and thenthrough a long hard glass

tube, containing Cu turnings, or better Cu ob-
tained by reducing OuO in H (Carius, A. 94,

126), and heated to bright redness in a furnace;
the gas which issues is allowed to bubble
through a solution of OrClj, to remove any traces
of O which may remain, and is then dried by
passing through CaCl, in several IJ tubes, and
then over P^O,. Before the air-stream is started,

the tube containing the Cn should be heated and
a stream of H passed through it, to remove
traces of CnO (this is not necessary, of course,

if the Cu has been prepared by reducing CuO by
H) ; after cooling, one end of the tube should be
sealed and the other connected with a Sprengel-
pump, and the Cu should be heated in a vacuum
for some time. If this precaution is not taken,
the N will contain H (von Jolly, W. 6, 536). The
solution of CrCl, is prepared before use by di-

gesting CrCljAq with scrap Zn and HClAq untU
a clear blue liquid is obtained, which is poured
into Na acetate solution, in an atmosphere of

CO, ; the red pp. of chromium acetate is washed
with HjO containing CO^, and is then placed
in a flask closed by a cork with entrance tube

(to be attached to tiie N apparatus), exit tube,

and a funnel though which HClAq is' dropped
on to the acetate, which is thereby changed to

CrCl, ; the whole of the acetate is not dissolved,

to avoid free HCl ; the N apparatus is at once
attached to the flask (0. von der Ffordten, A.
228, 112).—2. Solid NH4CI is added to an almost
isaturated cold solution of NaNOj, when no more
NlltCl dissolves the liquid is poured into a ca-

pacious flask, cold cono. K^Cr^O^Aq is added,

about 1 pt. KjCrjO, for each 1 pt. NaNOj used,

and the mixture is gently warmed^ The E2C!>^zO;

oxidises any oxides of N to HNO3 (v. Gibbs, B.
10, 1387). It is advisable to pass the N through
EOHAq to absorb any traces of CI compounds
coming from impurities in the salts used (Gibbs,

l.e.).—3. A solution of 1 pt. E^Cr^O,, 1 pt.

NH4NO,, and 1 pt. NaNO^ in 3 pta. water is

warmed in a fair-sized flask (Bottger, Jahr. des

fihys. Vereina zu Frankfort, 1876-77. 24).

Properties.—^A tasteless, colourless, odourless

gas, which does not burn, nor support combus-
tion, nor form a pp. with CaOAq. Liquid N is

obtained by aoolmg the gas to — 136° under a
pressure of some hundred atmos., and then re-

ducing pieastxre, not toosuddenly, to not less than
SO atmos. ; the N does not remain liquid for more

than a few second*. Liquid N in colourless,

transparent, and shows a very sharp meniscus

(WroblewBki a. Olszewski, A. Ch. [6] 1, 112).

According to Oailletet (A. Ch. [5] 6, 132_), N is

liquefied, for a second or two, by subjecting the

gas to 200 atmos. pressure at 13°, and then

suddenly reducing the pressure. It has not

been solidified. N is slightly lighter than air

;

1 litre at the sea-level, lat. 45°,weighs 1-2574614

grams (von JoUy, W. 6, 536). N is very slightly

sol. water (for S. v. beginning of this art.). Small

quantities of N are absorbed by molten pig-iron,

oast-iron, and steel (Parry, Am. Ch. 6, 107;

Troost a. Hautefeuille, C. B. 76, 482, 562 ; 80,

909 ; Ledebur, O. C. 1873.810). Wood charcoal

also absorbs N ; according to B. A. Smith, char-

coal which has absorbed N and O, when exposed

to the air for a time gives ofE only (Pr: 12, 424

;

cf. Montmagon a. de Laire, Bl. [2] 11, 261). N
is chemically inert ; it combines slowly with O
when electric sparks are sent through a mixture
of the gases for some time; HNOj is formed
when electrolytic gas (Hj-t-O) is strongly com-
pressed and then exploded in compressed air in

presence of a little EOHAq, and also when C is

burnt in a mixture of strongly compressed air

and (in presence of a little KOHAq) (Hempel,
B. 23, 1455). N and H combine under the

influence of the electric discharge. At or towards
white heat N combines with B, Cr, Mg, Si, and
Y; probably also with Al, Fe, and Zn. The
compounds of N are extremely numerous and
exhibit great differences of properties. N is

related chemically to P, V, As, Nb, Sb, Di, Er,

Ta, and Bi; these elements form Group VI.

Most of the oxides of N are acidic, none is basic

;

NH„ however, is markedly basic and alkaline

(v. NUROQBN OBOUP OV TIIiEMBNTB, p. 571).

The influence exerted on the molecular
volumes of N compounds by the N atoms has
not yet been measured satisfactorily (for a
synopsis of data v. Xopp, A. 250, 1). The mo-
lecular rotatory power of N compounds varies

according as the N atom is in direct union with
3 or 5 o&er atoms; but the exact numerical
value to be assigned to N'" and N^ has not yet
been finally'determined (v. Perkin, C. J. 55, 680).

Neither have final values been yet determined
for the atomic refractions of N™ and N''.

The atomic wt. of N has been determined

(1) by finding the ratio of Ag to AgNOj, the
at. wts. of Ag and being known (Marignac, A.
59, 289 ; Stas, Bech. 50 ; Nowv. B. 281) ; (2) by
finding the ratio of NH4CI to Ag needed to ppt.

the CI (M., l.c. ; Stas, Bech. 87; Nouv. B. 57).

Sv^osed allotropin form of nitrogen.—By
passing a succession of powerful electric sparks
through N at not more than 20 mm. pressure,

Thomson a. Threlfall {Pr. 40, 329) observed' a
diminution in the volume of the N ; at 8 mm.
the diminution amounted to 8 to 10 p.o. of the
original volume; after long warming to 100°
the gas attained its original volume. T. a. T.
supposed that an allotropic form ofN is produced
under these conditions. According to Johnson
0. J. 39, 130), when N, obtained from KNOjAq
and NH,ClAq, ismixed with H, and the gases are
passed over spongy Pt, NH, is formed; but NH,
is not produced if the gases are passed through
a hot tube before coining in contact with the
qpongy Pt. Johnson concluded that N can exist
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in two forms: one active and the otber inactive,

the lattei being formed by the action of heat on
the former {v. also Johnson's pamphlet. Ele-
mentary Nitrogen, aivd on the Synthesis of Am-
monia [ChurchiU, 1885]).

Fixation of nitrogen by growirig plants.—
Experiments conducted in recent years tend to
show that certain plants, notably Leguminosce,
are able to absorb N from the air and build up
nitrogenous material therewith. The absorption
of N seems to occur in nodules which grow on the
roots of the plants. For an account of the more
important experiments up to the early part of

1890 V. Lawes a. Gilbert, Pr. 46, 85 ; abstract in
JV. 42, 41 : V. also Atwater a. Woods, Am. 12,
026 ; also Sohloesing a. Laurent, C. B. Ill, 750

;

abstracts in 0. J. 60, 353.

Reactions and Combinations.—1. Combines
with oxygen to form NOjwhen electric sparks are
sent through the gases for some time. When
air is strongly compressed and mixed with com-
pressed and some electrolytic gas (H^ + 0), an
open tube containing KOHAq is placed in the
vessel, and a spark is passed, a considerable
quantity of KNO, is found in the KOHAq (Hem-
pel, B. 23, 1455). HNO3 is also formed by ex-
ploding H, + in air at the ordinary pressure
standing over Hg (Bunsen, Qasom. Methoden
[2nd ed.], 71). Nitrites, or HNOj, are formed in
very small quantities in certain cases of com-
bustion in air, e.g. when P, H, or ether is slowly
burnt (Schonbein, /. pr. 84, 193 ; 86, 129 ; Ber-
thelot, A. Oh. [5] 12, 440 ; C. B. 108, 543

;

Kolbe, A. 119, 176 ; Zoller a. Grete, B. 10, 2145

;

Ilosva, Bl. [3] 2, 784). It is doubtful whether
the nitrites are produced by the oxidation of N
or of NH, in the air ; the experiments of L. T.
Wright (C. J. 35, 42) tended to show that nitrites

are not formed by burning H in air from which
NH, has been carefully removed. According to

nosva {Bl. [3] 2, 784), nitrites are formed by
passing air over Pt black heated to c. 250°.

Loew (B. 23, 1443) showed that small quantities

of nitrites are produced when pure Pt black is

treated with pure XaOHAq in the air. ' Neither
of these sets of experiments proves conclusively
that the N, and not the NH,, of the air was the
source of the N of the nitrites produced. Schon-
bein's statement that N combines with ozone has
been disproved by Carius (A. 174, 31).—2. N
combines with hydrogen to form NH, under the
influence of the electric discharge (Chabrier,

0. B. 75, 484 ; Donkin, Pr. 21, 281 ; Morren,
C. B. 48, 432 ; Perrot, C. B. 49, 204 ; cf. John-
son, C. J. 39, 130 ; and Wright, G. J. 39, 359).

Bainsay a. Young assert that a trace of NH, is

formed when a mixture of moist N and H is

passed through a red-hot tube containing iron
filings (O. J. 45, 93).—3. At a very high tempe-
rature N combines with boron, chromium, mag-
nesium, and silicon, and probably also with
aluminium, iron, and zinc, to form nitrides (v.

these elements).^-!. N combines with carbon to
form 0^2, when induction-sparks are passed be-
tween poles in an atmosphere of N (Morren,
O. B. 48, 342). Cyanides are formed when a
mixture of with oxide of an alkali, or alkaline
earth, metal is heated in N ; Hempel. (B. 23,
3390) has shown that considerable quantities of
cyanides are thus foxmed if the reaction occurs
at pressures from 10 to 60 stmosFheres,

Detection of nitric nitrogen, i,e. N in combi-
nation as nitrite or nitrate. One part of N ex-
isting as a nitrite or nitrate in 20,000,000 parti
of water suffices to give a violet-blue colour with
a drop of diphenylamine sulphate in HjSO, fol-

lowed by 2 0.0. couo. HjSO, and stirring (v.

Warington, 0. J. 45, 644).

Nitrogen, acids of. The compound N3H,
known as hydrazcHc acid, is described under
Nitrogen, hydrides of, p. 559 ; for the Oxyacidi
of nitrogen v. p. 567.

Nitrogen, boride of, v. Boeon niteidk, vol. L
p. 527.

Nitrogen, bromide of. ?NBr,. According
to Millon {A. Oh. [2] 69, 75) the red, very explo-
sive, oily, liquid formed by adding KBrAq to N
chloride covered with a little water is a bromide
of N.

Nitrogen, chloride of, NCI,. This compound
is frightfully explosive. Experiments must be
conducted with small quantities and with the
greatest care. V. Meyer {B. 21, 26) describes a
glass case in which experiments with NGl, may
be conducted.

Preparation.—1. A stick of NH4CI is sus-

pended in as couc. HClOAq as can be obtained

;

an oily liquid slowly collects in a small leaden
basin placed at the bottom of the vessel in which
the reaction proceeds {cf. Troost a. HautefeuUle,
O. B. 69, 152).—2. NHjOlAq saturated at 86° is

poured into a glass basin, and a glass cylinder,

closed at one end by parchment, and partly filled

with the same NH^ClAq, is placed upright in the
liquid in the basin; a Ft plate, forming the
positive pole of a battery of at least 6 to 8 Grove
or Bunsen cells, is immersed in the NH^GlAq in

the cylinder, and the negative pole—also a Ft
plate—is placed obliquely under the parchment
which closes the lower end of the cylinder. A
very thin layer of turpentine is spread on the
surface of the NH^OlAq in the cylinder. When
the current is sent through the liquid very small
oily drops form at the positive pole and float to

the surface, where they explode on coming into

contact with the turpentine (Bottger a. Kolbe, A,
64, 236 ; Bottger, J. pr. 68, 374).—3. About
30 grams pure NH,C1 are dissolved in hot water,
the solution is filtered if necessary, diluted to 1^
litres, and placed in a perfectly clean leaden

basin; a small leaden basin with a handle is

placed in the centre of the larger basin ; a fair-

sized, very clean flask is filled with CI, and this

flask is immersed in the NH,ClAq, so that the

mouth of the flask covers the small leaden dish.

The apparatus is placed out of direct sunlight,

in a glass case with double walls, having an open
door at one end (v. V. Meyer, B. 21, 26). The
01 is slowly absorbed by the NHjClAq which rises

in the jar ; when about ^ of the 01 has disap-

peared, oily drops begin to be formed in the

liquid; these drops increase in quantity and
size, and at last sink into the small leaden dish.

The leaden dish is very carefully removed, and
its contents are poured into a small separating

funnel made of very thin glass ; the NH,GlAq is

removed by a pipette, the greatest care being

taken that the liquid does not come into contact

with any kind of organic matter; the oil in the

funnel is repeatedly washed in the cold water
till the washings are free from 01, and a gentle
stream of air is sent through the oil to remova
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the last traces of CI. The oil ia now allowed to
drop from the funnel into a very small glass

vessel, where it is dried by contact with a little

bit of dry OaCl^ ; the oil is then ponred into a
little weighed tube holding about 1 c.c, and
closed by a loosely-fitting stopper. The very
greatest care is required in conducting these ope-
rations, especially the removal of the oil from the
separating funnel, as the rubbing of the glass tap
against the funnel is very apt to cause explosion

;

when a little of the oil has been dropped into the

vessel in which it is to be dried, another clean

glass dish must at once be placed beneath the
funnel, as explosion would occur if a trace of the
oil should drop on to the table. (For more details

V. Gattermann, B. 21, 751.) The oil thus obtained

is a mixture of chlorinated ammonias NHg.xdx
(Cr., Z.C.) ; the composition of portions of the oil

varies. To prepare pureNOl,, after washing the
oil in a separating funnel till free from 01, and
separating the water as completely as possible,

Gattermann passes a fairly rapid stream of pure
CI over the oil, which is in the narrow part of

the funnel, for about i an hour ; he then washes
and dries the oil in the way described. The
analysis was made by decomposing the oil by
NH,Aq, when N and HCl are formed (the HCl
combining with excess of NH, to form NH^Cl), and
estimating CI. The process is carried out by
Gattermann (l.c.) by dropping the little weighing
tube and the stopper (which is removed from
the tube) into water in a flask, closed by a cork

carrying a small dropping funnel and a tube
passing downwards into a beaker of water,
allowing about 20 o.o. cone. NHjAq to flow very
slowly into the flask, when the decomposition is

complete (about 4 hours are required) adding the

water in the beaker to the contents of the flask,

and boiling for a short time, adding HHOgAq and
AgNO^q, and weighing the AgCl formed.

Properties amd BeacUons.—A dark-yellow

oil ; S.G. 0. 1*6 (determined by finding that the
oil very slowly sank in ]3'ej(S04)jAq, S.G. 1-578,

Porret, Wilson, a. Kirk, 0. A. 47,56). Explodes
when exposed to direct sunlight or the light of

burning Mg. Explodes at o. 90°-95° when heated
in a perfectly clean tube {v. G., l.c.) ; explodes on
contact with wood, grease, oil, or aunost any kind
of organic matter. The explosion of NCI, is

frightfully violent. The older observers said that

explosions occurred under most carious and
apparently contradictory conditions; «.^. contact

with F, As, or Se caused explosion, but no ex-

plosion occurred by contact with C, S, gum,
starch, or wax. Gattermann (2.c.) thinks that

light was the cause of many of these explosions.

The vapour of NCI, acta on the eyes and mucous
membrane of the nostrils. NCI, is decomposed
by cone. HClAq, giving NH^Cl and CI ; NHjAq
produces NH^Cl and N; Hg forms HgCl, and N

;

SOjAq produces NH,, H3SO4, and HCl; AsjO^Xq
and S£L:Aq also set free N.

The formation of KCl, from N and CI would
be accompanied by the disappearance of much
heat. DeviUe a. HautefeniUe give [N, 01'J =
-^38,000 (0. B. 69, 152; cf. Ogier, A. Oh. [5]

20, 6).

Beferenees.—^Dulong, ff. A. 47, 43; Porret,

Wilson, a. Kirk, Q. A. il, 66 ; H. Davy, T. 1813.

1, 242 ; Serullas, P. 17, 304 ; MiUon, A. Oh. [2]

69, 75 ; Binean, A. Oh. [8] 16, 83 ; Gladstone,

0. J. 7, 51 ; Deville a. HautefeniUe, 0. B. 69,

152; B8ttgera.Kolbe,.4.64,236; Bottger, J.^Jr.

68, 874 ; Gattermann, B. 21, 751.

Nitrogen,' ohlorophosphlde, v. Nitrogen,

phosphochloride of, p. 570.

Nitrogen, cMorosulphide of, ». Nitrogen,

sulphochloride of, p. 571.

Nitrogen, fluoride of. Warren (O. N. 55, 289)

says that a yellow oil, probably a fluoride of N,
is obtained by electrolysing NH^FAq ; the oil

explodes by contact with a gold wire.

Nitrogen, hydrides of.

Three compounds of N and H have been
isolated, viz. ammonia, NH, ; hydrazine, NjH,

;

and hydrazo^c acid N^H. Ammonia is described

in vol. i. p. 196, and hydrazine in vol. ii. p. 706.

As hydrazoio acid has been isolated since the

publioation of vol. ii. this compound is described

here i—
N : N

Hydbazoio acid NjH. \/ . {Agoimide.

NH
Hydrogen nitride.) This acid was discovered by
Curtius in 1890 {B. 23, 3023).

Formation.—Ethyl benzoylglycollate reacts

with N^Hj to form benzoyl - hydrazine and
the ethyl salt of hydrazine acetic acid; thus,

C„H,CO.O.CH,COOBt -I-2N^,
= C„H,CO.NH.NHj + NH2.NH.CH2.C02Et + H,0.
By the reaction of benzoyl-hydrazine with
NaNO, and acetio acid, benzoyl-azoimide ia

formed ; thus, C^HsCO.NH.NH^ -fNOOH
= 0sH5C0.N<^^ + 2H,0. By boiling this imide

with NaOH the Na salts of benzoic and hydrazoio
acids are produced ; thus,

CsH5CO.N<S-H2NaOH „^ =CACOONa-hNaN<J+H^.
By adding dilute H2S0iAq and warming,
hydrazoio acid gas ia evolved.

Prepara^ioji.-^Ethyl hippurate is dissolved
in as email a quantity as possible of boiling
alcohol, NjHj.HjO ia added in the ratio

CACO.NH.CH2.COOBt:N,H,.H20 ; hippuryl
hydrazine, CeH5OO.NH.OH2.CO.NH.NH2, sepa.
rates on cooling. The crystals are recrystaUised
from alcohol, and dissolved in much warm water,
with addition of rather more than a molecular
proportion of NaNO, ; the solution is cooled to
0°, and mixed with excess of acetio acid, when
lustrous tablets of a nitroso- compound (probably

C.H5C0.NH.0Hj.C0.N<^2
)

separate; the

crystals are collected by help of a filter-pump,
washed with cold water, and dissolved in very
dUute NaOHAq. This solution is gentlywarmed
for a short time on the water-bath, and is then
placed in a flask connected with a condenser
and furnished with a dropping fuimel. A flask
containing AgNO^Aq is used as a receiver

;

dilute HjSOjAq is allowed to drop very slowly
into the boiling liquid in the flask ; N,H distils

over with steam, and, reacting with the AgNO,
in the receiver, produces AgN,; the operation
ia continued so long as a pp. is produced in the
receiver. The AgN, ia collected by the help of
the pump, and well washed with cold water ; it

must not be heated above 60°, else there ia
danger of a severe explosion. The AgN, is de-
oompoaed by boiling with dilute HOlAq, the dis-
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tillate is fractionated, and the portion which
distils over in the early stages is collected

separately from the rest. In thisway a solution

of K,H containing 27 p.o. N3H is obtained. By
repeatedly fractionating with great care, NgHAq
containing over 90 p.o. N,H is obtained ; and all

water can be removed from this solution by fused
OaClj (Curtius a.Eadenhausen, J.pr. [2] 43, 207).

The process of fractionaition is often attended
with explosions.

Properties and Reactions.—A 27 p.e. solution

of NjH is a thickish liquid, which sinks in water

;

it possesses an extremely offensive odour ; with
NHj it gives white clouds. Pure N3H is a clear,

colourless, very fonUy smelling, liquid. It boils

at 37°- It is very explosive. When touched with
a hot substance it explodes with violence ; it also

explodes when placed in a barometric vacuum.
The solution of NgH corrodes the skin and causes
headache and giddiness. NjHAq is a strong mo-
nobasic acid ; it dissolves Fe, Zn, Cu, Al, andMg
with rapid evolution of H ; it appears to dissolve

slightlyAuandAg. "With AgNOjAqand HgNO,Aq
white pps. of AgNj and HgN, are obtained. The
affinity of N^HAq is a little greater than that of

acetic acid. The salts of NjH are also very ex-

plosive, with the exception of those of the alkali

and alkaline earth metals.

The following salts are described by Curtius

(B. 23, 3032) : N(NH„), (N,)^a, N.Hg, N,Ag;
saJts of Cu, Fe, and Na were also prepared.

In connexion with X^H v. Mendelejeff, B.
23, 3464.

Nitrogen, iodides of. (lodamines.) Very
explosive compounds containing N and I are

obtained by rubbing I with oono. NHjAq, by
pouring an alcoholic solution of I into KHjAq
or alcoholic NHj, by pouring NH, into alcoholic

I, by pouring a solution of I in aqtia regia into

NHjAq or NHjClAq, by adding bleaohing-powder

solution (neutralised by acetic acid) to NHjIAq;
by adding NHjAq to a mixed solution of HCl and
HIOj, by the action of N chloride on KIAq, and by
adding I and alcohol to ' white precipitate.'

The products of these reactions are very dark-

coloured powders, which explode, more or less

readily and violently, by rubbing or striking.

Analyses of these substances seemed to show
that at least three different explosive compounds
existed, viz. NI3, NHjI, and N^Hal, ( = NHj-NI,).

For details and analyses v. SeruUas, P. 17, 304

;

Millon, A. Ch. [2] 69, 78 ; Marchand, J.pr. 19, 1

;

Bineau, A. Ch. [3] 15, 71 ; Gladstone, 0. 3. 4, 34

;

7,61; Bunsen, ,i. 84,1; Stahlschmidt, P. 119,

421 ; Champion a. Pellet, Bl. [2] 24, 447 ;

Mallet, Am. 1, 4 ; Guyard, A. Ch. [6] 1, 358.

Guthrie (O. J. [2] 1, 239), by adding I to cone.

KHjNO^iq or (NHJjCOsAq containing KOH, ob-
tained a brown-black liquid, which, he said, had
the composition HH3I.I {v. post).

Baschig (A. 230, 212) has re-examined the
various methods of preparing and analysing N
iodides. According to B., three compounds exist,
NI3, NHjI, and NHIj; but only NI, and NBy
have been isolated by B.

Tm-ioDAMiNE NI3. NH^Cl and I in the ratio
NH.,Cl:6I(l:14-24) were dissolved in KIAq, and
NaOHAq was added in the ratio NH401:4NaOH,

It u?' P*'^^ ^*°^ ^°^ ^*°^ P«^ NH^Cl used

;

the black pp. which forms was collected imme-
aiately (with the help of a filter-pump) and

washed 6-8 times with cold water, as rapidly M
possible, then dissolved in EClAq and analysed.

Baschig (Z..C.) expresses the reaction thus,

NH,01Aq + 6IAq4-4NaOHAq
= NIj + NaOlAq + 3NaIAq + 4HjO. NI, is rapidly

decomposed by water toKHI^. Mallet (Am. 1,4)
obtained NI3 by triturating I with a large excess

of the most cone. HHjAq, keeping temperature at

or below 0°, pouring off the liquid and tritura-

ting vrith more N^Aq, repeating this several

times, then agitating 2 or 3 times in a cooled

flask with absolute alcohol, then with dry ether,

and allowing the ether to evaporate. NI, is a
heavy, nearly black, powder. According to

Baschig [l.c.), the NI3 prepared by the action of

NHjAq on I is much more explosive than the

iodide formed by the action of NH,ClAq and
NaOHAq on I. NI3 dissolves in KCyAq, forming
ICy, KOHAq, and NHjAq (MiUon, A. Ch. [2]

69, 78 ; Baschig, A. 230, 212) ; KSCyAq reacts

similarly, producing ICy, HI, KOH, NH,, and
H3SO, (B., l.e.).

Di-ioDAiiiKB NHI2. Prepared similarly to

NI3, using the materials in the ratio

NH,01:4I:3NaOH (Baschig, l.e.). Mallet {Am.
1, 4) obtained this compound by triturating I

with not very cone. NHjAq at the ordinary tem-
perature, washing with water till NH,could not be

detected in the washings, keeping under water for

three days, washing with alcohol and ether, and al-

lowing to dry. Gladstone obtained NHI, by act-

ing on an alcoholic solution of I withNH, {C.J. 4,

34 ; 7, 51) ; with HjS it gave HI and NH,, with

SOjAq the products were NH,, HI, and HjSO,.
Stahlschmidt obtained NHI, by adding alcoholic

NH, to an alcoholic solution of I (P. 119, 421).

MoNO-ioDAumEs NH2I. Baschig {A. 230,

212) expected to obtain this compound by the

reaction of NH4C1 andNaOH with I,'using these

materials in the ratio NH,Cl:2I:2NaOH ; but the

pp. was very quickly decomposed by water to

NH3.NI,. MiUon {A. Ch. [2] 69, 78) gave the

formula NHjI to the iodide prepared by him,

and Marchand {J. pr. 19, 1) confirmed this com-
position. Guyard {A. Ch. [6] 1, 358) describes

a light-brown explosive compound, decomposed -

by light, exploding in contact with water, pre-

pared by NHjAq reacting with I in an iodide

solution; to this compound he gives the formula

NH,!; with an ammoniacal solution of a Cu salt

it forms CuJj.2NH,I.
TBi-ioD-MAMnra NjH3l3(=NHs.NI,). Ob-

tained by mixing cold nearly saturated alcoholic

solution of I and NHj ; decomposed by HClAq
givingNHj and ICl in the ratio 2NHs:3iei. This

compound seems tohave been obtainedbyBaschig

{A. 230, 212) by mixing NH4ClAq, I, and NaOHAq
in the ratio NH4Cl:2I:2NaOH, and washing the

pp. with water.

Otheb compounds 07 NiTiioaEN, lOsmE, and

HYDBOOEH. (1) lodammonvum iodide, NH3I.I;

a mobile brownish-red liquid, formed by adding

finely powdered I to saturated NH,NO,Aq o»

(NH,)jCO,Aq mixed with about | of an equi-

valent of KOH (Guthrie, C. J. [2] 1, 239).

Soluble alcohol, ether, CHCl,, CS„ and KIAq

;

decomposes by heat, giving I and probably NH,I;
decomposes in the air to NH, and I ; water forms

NH4I, HI, and NHI, which explodes producing

N, I, and H,0, According to Seamon ((7, N.
44, 188), this compound is formed by act*
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ing on dry I with dry NH,, and absorbing the
. excess of NH, by standing near HjSOj. S. de-
scribes the compound as a nearly black liquid,

S.G. 2'46 at 15°, solidifying at -2°, decomposing
slowly at 15°, quickly at 70°.

(2) Compounds of ammonia with iodine.
«. NH5.I, obtained by the action of NH, on I at
10° (MUlon, A. Ch. [2] 69, 78) ; formed at 80°
according to Easohig {A. 241, 253). j8. (NH,),!
formed at 20° (Bineau, A. Ch. [3] 15, 71 ; Ea-
Bchig, l.e.). y. (NHj)^, formed at 0°. S. (NHj);!,
formed at— 10° (E., l.c.). It is doubtful whether
these bodies are true compounds or not.

Kitrogen, oxides of. N forms five oxides:
NjO, NO, NjOj, NOj, NjOy NjO, and Nfi^ are
the anhydrides of iENO, and HNO, respectively

;

NOj reacts with water to produce both HNO2
and HNO, ; N3O is obtained by the decomposi-
tion of HNOAq, but the acid has not been ob-
tained from the oxide ; NO is a neutral oxide.

Whether N2O, exists in the gaseous state is not
yet finally settled; the other oxides, with the
exception of N^O,, are gases under ordinary con-
ditions. NO2 exhibits polymerism ; at low tem-
perature the molecular weight corresponds with
the formula NjO^, and at higher temperatures
with the formula NO,. Besides these five oxides,

there is said to exist a pernitric oxide NO, or

NA.
NiTEons OXIDE NjO. {Nitrogen monoxide.

Laughing gas.) Mol. w. 43-98. Melts at — 99°,

and boils at -92° (Wills, O. J. [2] 12, 21). S.G.
1-527. S.G. Kquid N^O -9756 at -5°, -937 at
0°, -8964 at 10°, -8365 at 20° (Andrfieff, A. Ch.
[3] 56, 317; c/. Wills, O. N. 28, 170; Wroblewski,
O. B. 97, 166 ; Oailletet a. Mathias, C. B. 102,

1202). V.D. 22-1. S.H.p. (equal wt. of HjO = l)

16° to 207°= -22616 (Eegnault, Acad. 26, 1), 26°

to 103° = -2126, 27° to 206°= -2241 (Wiedemann,

P. M. [5] 2, 81). l^lP- 1-3106 at 0°, 1-27288 at

100° (Clansius, Mechan. W&rmetheorie, i. 62);

C.B. (22°to98°) -0037067 (vonJoUj.P.Jubelbd.
82). S. 1-305 at 0°, 1-095 at 6°, -92 at 10°,

•778 at 15°, -67 at 20° ; absorption-coefScient
= 1-30521- -045362* + -0006843«2 (Oarius, A.
94, 139). Absorption - coefficient in alcohol
= 4-17805 --069816JH--000609«2 (Carius, l.e.).

H.F. [N^ O] = -17,740 ; [NO, N] = 3835 {Th. 2,

198). I'or vapour-pressures from —25° to 40°

V. Eegnault, J. 1863. 66.

Nitrous oxide was discovered by Priestley in

1776, and carefully studied by Davy.
Formation.—1. By dissolving Zn in HNOjAq

(S.G. 1-2 diluted with an equal vol. of water).

—

2. By decomposition of NH^OHAq by AgNOj,

KfiJO,, (fee, V. Htdeoxtlamine, Beactions, No. 1

(vol. ii. p. 735).—3. By the gradual decomposi-
tion of HjNjOjAq {v. Syponitroiis acid, p. 569).

—

4. By. the action of SnCL, in HOI on HNOjAq or

a nitrate.—6. By passing NO through SO^Aq or

an acid sulphite.— 6. By the action of ENO,Aq
on Ou in presence of much Ou2NOs ; if NH^NO,
is present, much N^O and N, with little NO, are

produced (Acworth, 0. J. 28, 828).

Prepa/raUon.—1.PureNH^NO, is slowlyheated

in a retort to a temperature at which gas begins

to be given off. The gas flame is then lowered,

ftnd tiie decomposition allowed to proceed:

NH,NOj=NaO-f2HjO. It is best to make the

Vol. UI.

NH,NOa by neutralising pure dilute HNOjAq
with pure NHjAq or (NHJ^COjAq, evaporating

till the B.P. gets to c. 120° and a drop solidifies

on a cold plate, allowing to cool, and breaking up
into small pieces. If the temperature rises

above 250°, decomposition to N, 0, and H2O
may occur with explosive violence ; in the change

NHjNOa = NjO + 2HijOc.31,100cals.areproduced,

whereas the change NHiN03= Nj + 0-<-2HjO
is accompanied by the production of c. 48,700
cals. (Th. 2, 205). To obviate explosions, Case-

neuve {D. P. J. 257, 435) recommends to dry
NHjNO, carefully over a low flame, to bring the

salt while warm into a retort or flask, to heat

with a very small flame which is gradually in-

creased till decomposition begins, and then to

withdraw the flame. The gas is collected oyei

hot water, brine, or Hg. If the gas is to be used

as an anesthetic, the greatest care should be

taken that the NH4NO3 used is pure, and espe-

cially that it is quite free from NH.,C1, else the

N2O may contain 01 ; the gas should be passed

through KOHAq and FeSO^Aq, to absorb traces

of 01, NOj, and NO.—2. A mixture of 5 parts

SnClj, 10 parts HClAq S.G. 1-21, and -9 parts

HNOgAq S.G. 1-38, is heated to boiling, when
pure NjO is evolved in a regular stream ; any
alteration in the proportions may cause explo-

sions (Campari, O. G. 1888. 1569).

Properties.—A colourless gas, with a slightly

sweetish smell and taste. Supports combustion
almost as well as O. When breathed, N2O pro-

duces insensibility, which lasts for a short time
only. It is often used as an anossthetio in dental
operations ; for this purpose it is usually much
compressedin iron bottles. N2O is decomposed by
heat, the decomposition being complete at

c. 900°. H and NjO forms an explosive mixture

;

most inflammable gases burn in 'Sfi. NgO is

liquefied at 0° by a pressure of c. 30° atmos. ; the

hqnid occupies c. ^ of the volume of the gas
(Faraday, A. 56, 157). Liquid NjO is colourless

and very mobile ; a drop burns when let fall on
the skin ; on evaporation much cold is produced

;

liqnid N2O boils in liquid CO2. Metals dropped
into liquid N2O generally hiss as hot iron does
in water. Glowing swims on the liquid and
bums briskly. Eg sinks and freezes; S, I, P
do not react. Water freezes when added to

liquid NjO, but so sudden an evolution of vapour
occurs that an explosion generally takes place
(Faraday, A. 56, 157) ; nitric and sulphuric

acids are frozen by liquid NjO ; alcohol, ether,

and CS2 mix, without freezing. By evaporating
liquid N2O in an air-stream, Wills (0. J. [2] 12,

21) obtained solid N2O in some quantity; the
solid is a suow-hke substance, more compact
than solid CO, ; when slightly warmed it melts,

at c. -99°, and then boils, at 0. -92°.
Beactions.—1. Decomposed by heat to N and

O ; change is complete at 0. 900° (Langer a. V.
Meyer, Pyroohendsclie Vntersuohimgen (Bruns-
wick, 1885], 65 ; cf. Berthelot, 0. B. 77, 1448).—
2. Decomposed to N and O, by electrie sparks.
3. Passed over red-hot iron, FojO, and N are
formed.—4. Potassium or sodium bums in NjO
setting free N.—6. Mixed with hydrogen, or
other combustible gas such as -CO, PH,, HjS, or
a hydrocarbon, and brought to a flame, combus-
tion ensues at the expense of the of the NjO
(explosions occur with H),—6. Easily burnt sub-

00
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stances, when inflamed and plunged into NjO,
bum ahnost as rapidly as in ; e.g. C, P, S, Na,
(fee.

—

1. Mixed witli oxygen, and subjected to

the electric discharge, NOj is formed,—8. A solu-

tion of N^O in water is neutral to litmus ; NjO is,

however, related to the acid H^N^O,, as it is ob-

tained by the decomposition of this acid in

aqueous solution {v. Hyponitrous OfCid, p. 669).

The hyponitrites maybe regarded as compounds
of the negative radicle NjO with more positive

ozides, e.g. A.gfi.'Sfi.

Eeferences to older memoirs.—Gay-Lussac,
Q. A. 58, 29 ; W. Henry, Annals of PUl. 24,

299, 344 ; Pleisohl, S. 38, 461 ; Davy, Q. A. 6,

105 ; Natterer, P. 62,133; Dumas, C.B. 27, 463.

NiTEio OXIDE NO. (Nitrogen dioxide.

Veutoxide of rdt/rogen. Nitrous gas or air.)

Mol. w. 29-97. V.D. 15 ; not changed from
-100° to 1200° (Daccomo a. V. Meyer, B. 20,

1832 ; Langer a. Meyer, Pyrometrische Unter-

luchungen [1885] 66). S.H.p. (equal wt. of HJO
= 1) 13° to 172°= -23178 (Eegnault, Acad. 26, 1)

;

S.H.V. (equal wt. of H:20 = 1) -1652 (Olausius,

Mechan. WUrmetheorie, 1, 62). S. o. -05 at ordi-

nary temp. S. (in alcohol) -309 at 2°, -282 at
11-8°, -266 at 20° (Bunsen, Gasom. Methoden,
[2nd ed.] 227). S. (in H^SO, S.G. 1-84) at 13°

= 3-5; S. (in H^SO^Aq S.G. 1-5) at 18° = 1-7

(Lunge, B. 18, 1391). H.P. [N, 0]= -21,576;
[NUO]= -25,410.

NO is liquefied at the following temperatoiea
and pressures (Olszewski, C. B. 100, 940) :

—

Pressure in atmos. 71-2 67-8 49-9 41
Temperature . .-93-6°-97-5°-100-9°-105*

Pressure in atmoa. 31-6 20 10-6 6-4

Temperature . .-110-9° -119° -129° -138°

Pressure .... 1 atmo. 138 mm. 18 mm.
Temperature . . -153-6° -167° -176-6°.

The critical temp, is o. —93-5° according to

Olszewski ; but according to Cailletet (C B. 85,

1016) NO is liquefied at — 11° under a pressure

of 104 atmos., but not at 8°even under 270 atmos.
pressure. NO solidifies at —167° (Olszewski,

J.C.).

NO was discovered by Priestley and oaUed
by him saltpetre-gas.

Formation.—1. NO is probably formed in

the first stages of those combustions in air

whereby nitrites and nitrates are produced, e.g.

in burning air with compressed O, in slowly
burning P, ether, &c., in air (v. NrrBOOEN, Beac-
tions. No. 1; p. 558). NO is also probably
formed when electric sparks are passed through
a mixture of N and 0.—2. By reducing HNOjAq
or HNOjAq ; e.g. by reaction with Cu, by passing
in SOj, by electrolysis, <S;o. (v. Nitbio acid, Beae-
Uons, Nos. 3, 4, 6 ; p. 620).—3. By reacting on
KNOawithFeCLjAq and HClAq, or with PeSO^Aq
and HjSOjAq.

Preparation.—1. A quantity of HGlAq is
divided into 2 equal parts ; one portion is con-
verted into FeOLjAqby dissolving iron wire in it

niitil it is saturated ; the two portions are then
mixed and placed in a retort or flask, KNO3
is added in quantity nearly equal to that of
the Fe used, and the whole is warmed
(6FeCljAq + 8H0Uq+ 2KN0,
- ePeCl^q -i- 2K01Aq + 4H,0 + 2N0). FeSO^Aq
and HjSO^Aq may be substituted for PeOl^^

and HClAq.-~2. Cu cuttings are added to

HNOjAq, S.G. 1-2, in a flask arranged so that it

can be surrounded by cold water when desired

;

action begins after a little and red fumes of NO,
are evolved ; when the gas in the flask is quite

colourless it is collected over cold water, or if

required dry it is passed over solid dryKOH and
then through cone. H.^SO,. About 130 c.c. acid

are used for 15 grams Cu. The HNO^Aq used
should not be more cone, than S.G. 1-2, and
temperature must be kept as low as possible,

else N2O and NjO, may be formed. If the action

proceeds for some time the gas contains con-

siderable quantities of Np, as the reaction of

Cu with much Cu(N03)2Aq in presence of HNO,
produces this gas (Acworth, 0. J. 28, 828). But
with all precautions, NO prepared by this method
is always liable to contain N2O and N {v. Ae-
worth, I.C.). Carius (A. 94, 138) says NO can
be obtained pure by passing the products of the

reaction of Cu with HNOjAq into FeSO^Aq,
which absorbs NO but not N^O or N, and then
gently warming the solution thus obtained.

—

3. Kammerer {B. 18, 3064) recommends to fill a

Wolff's bottle with Cu turnings, add enough
cold saturated NaNO,Aq to fill the bottle ^, and
then allow cone. HjSO, to drop in little by
little.—4. Thiele {A. 253, 246) prepares NO by
adding cone. NaNOjAq (free from carbonate) to

FeClj or FeSO, in HClAq.—5. SOj is prepared

by heating Cu with cone. H2SO4, and passed
into slightly warmed HNOjAq S.G. 1-15 ; the

issuing gas is passed through wash-bottles

wherein excess of SO^ is absorbed

(3S0,+ 2HN0aAq + 2HjO = 3H2SO,Aq + 2N0).
Prcfperties.—^A colourless gas ; at great pres-

sure and very low temperature, a colourless

liquid; becomes solid at —167°. As NO com-
bines with immediately on coming into con-

tact with air, it cannot be determined whether
pure NO is or is not tasteless and odourless. SI.

.

sol. water, v. si. sol. HjSO,, less sol. H^SOjAq.
NO does not change the colour of litmus. Sub-

stances which produce much heat when burning,

e.g. P and 0, continue to burn in NO if plunged

into the gas when burning vigorously ; burning

S or H, or a burning taper, ceases to burn inNO.
A mixture of NO and H is not explosive. NO is

reduced to NjO by Za, Fe, SOj, &c. At a very

high temperature, c. 1700°, NO is decomposed
to N and 0.

The S.G. of NO has been determined from
— 100° to 1200° (v. begiiming of this article), for

this temperature-interval the molecular formula

is NO.
NO ia a neutral oxide. In the compound

NOCl, formed by the union of NO and CI, NO
acts as the more positive radicle ; it also per-

haps takes the part of the positive radicle in

nitrosulphurio acid, which may be regarded as

SO2.OH.ONO.
Beactions.—1. Decomposed into N and by

Tieat, but only at a very high temperature;
o. 1700°, according to Langer and Y. Meyer
{Pyrochemische Vnt&rsuch/ungen, 66),^2. Elec-

tric sparks produce N^O (which then goes to N
and 0) and (Berthelot, Bl. [2] 26, 101).—
3. Beduced to N^O by many easily oxidised sub-
stances, e.g. moist zimc or iron filings (NH, also

is produced), sulphur dioxide and water (redao-
tions occurs even in presence of O if HjSO, i^
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alBo present, v. Lunge, C. J. 47, 465), hot co^er,
&o.—4. Heated with potossiwrn oi sodium,'KJi or
NajO andN are formed.— 6. Passed over red-hot
carbon N and 00, are obtained.—6. Mixed with
hydrogen and inflamed, BLjO and N are formed

;

NH, is formed by passing a mixture of NO and
H over spongy Pt (L. Wright, 0. J. 39, 357).—
7. The copper-zmc couple acting on NO in pre-
sence of water produces NHj (Gladstone a.

Tribe, O. J. 48, 341).—8. SUmnous chloride, in
presence of HClAq, produces. NHjOH.HCl, N,
and SnC!,; the action ceases at 100° (Divers a.

Haga, C. J. 47, 628).— 9. When a flame is

brought to a mixture of NO and carbon disul-
phide, CO2, SO2, and N are produced very
rapidly, and with a brilliant white flash.—10. In
contact with water in the dark slowly produces
HNOjAq, N, and a little N^O (Cooke, 0. N. 58,

115; c/. Russell a. Lapraik, O. J. 32, 37).—
11. Contact with cone, potash solution causes a
slow formation of KNO^Aq, NjO, and N (Gay-
Lnssac, 6m. 2, 378 ; Bussell a. Lapraik, C. J.

32, 35).—12. With alkaline solution of pyro-
gallol N2O and N are formed (E. a. L., I. c).

—

13. Seduced to NH„ with separation of I, by
cono. hydriodic acid solution (Chapman, O. J.

[2] 5, 166).—14. An alkaline solution of stannous
hydroxide (= KjSn02) produces K^fi^ 8.°d

KjSnO, (Divers a. Haga, O. /. 47, 361).—15. Fer-
rous hydroxide, in presence of much cono.

KOHAq, reduces NjO to NH, (D. a. H., I. c.).—
16. Oxidised to HNO^Aq by an alkaline solution

of potassium permanganate, with separation of

MnOyiBHjO (Wanklyn a. Cooper, P. M. [5] 6,

288).—17. Oxidised to NO^ and NjO, by mtria
add of S.G. > 1*15.^-18. With nitric acid in
sulphuric acid, SOj-OH.ONO is produced.

—

19. With oxygen arid water NO is wholly oxi-

dised to HNOjAq (Lunge, O. J. il, 465).—
20. With oxygen and cone, sulphuric acid forms
SO,OH.ONO (L., I.C.).

Combinations.—1. With oxygen to form NOj.
According to Lunge (C. J. 47, 465), NO, is the

chief or only product when excess of O is used,

but with excess of NO both NO, and N2O3 are

formed.

—

2. With ferrous salts in solution, to

form deep-brown coloured liquids. Gay {A. Oh.

[6], 5, 145) finds that the quantity of NO ab-

sorbed is independent of the kind of ferrous

salt used and of dilution. It is proportional

to the quantity of Pe in solution, and varies

with temperature and pressure. The relation

between quantity of NO absorbed and pressure

is a special one ; it resembles that which holds

good in the solution of NH, by water. The
solutions lose all NO in vacuo, at by passing a
stream of E into them. The quantity of NO
absorbed at 8° and 760 mm. nearly agrees with

the formula 2N0.3FeS04 ; between 8° and nearly
25° the formula NO-SFeSO^ approximately ex-

presses the quantity of NO absorbed ; and at

c. 25° the NO agrees with that required by
NO.SFeSO,. NO is also absorbed by ehromous,

stannous, ani mercwous salt solutions.—3. With
antimony chloride, to form N0.2SbCl3 ; also with

aluminium, bismuth, aniferric chloride (Beeson,

G. B. 108, 1012).—4. NO combines with liquid

NjO, to form N^Oj (j. v.).

Beferences to older mewwM-i.—Gay-Lussao,
A. Oh. [3] 28, 229 ; Millon, O. B. 14, 908

;

CsriTjs, 4- 94, 138,

NrrKOGBN iBioxiDB N2O,. (Mtrous anhy-
dride. Nitrogen sesguioxide.) Mol. w. 75'9 {v.

infra).

Formation.—1. By passing NO into liquid

NjOj at c. 20°, more or less pure liquid N^Oj is

formed (Dnlong, A. Ch. 2, 317 ; P61igot, A. 39,

327; Eamsay, 0. J. 57, 590). According to

Hasenbach (J.pr. [2] 4, 1), N2O3 is produced by
passing a mixtm'e of NO and NOj through a hot
tube, and then into a vessel surrounded by a
freezing mixture. Bamsay a. Gundall [0. J. 47,

672) Showed that no contraction occurswhen NO,
and NO are mixed at the ordinary temperature.

—

2. By reacting on starch or ASjO, with HNO,Aq
S.G. 1-8 to 1-85 (Lunge, B. 11, 1641 ; Stenhouse
a. Groves, C. J. 31, 545).—8. Fritzsche (J. pr. 22,

14) gently warmed red fuming HNO3, condensed
the vapour, again very gently warmed this

liquid, and passed the vapour into a strongly

cooled receiver ; to 92 parts of the liquid thus
obtained (chiefly N^OJ he added 45 parts of cold

water very slowly, the liquid being kept very
cold. Two layers of liquid were thus obtained ;

the under was very deep blue, and was regarded
by Fritzsche as fairly pure N^Oj ; the upper
layer, which was grass-green, was a solution of

NijOj and NOj in HNOjAq. By placing both
liquids in a retort kept at 0°, the lower layer

boiled, and a pure indigo-blue liquid condensed
in the very strongly cooled receiver ; this liquid

consists chiefly of N^O, according to Fritzsche.

F. (Z.c.) obtained a deep-blue liquid, containing,
according to him, at least 93'4 p.o. N^O,, by dis-

tilling a large quantity of nitric acid which had
been used in a battery, condensing the distillate

in a vessel surrounded by snow and CaClj, and
redistilling several times at the lowest possible

temperature.—4. By the reaction of on excess
of NO, considerable quantities of NjOj are pro-

.

duced (Lunge, 0. /. 47, 466).—5. By dropping
wateronto' chamber-crystals ' (nitrqsyl sulphate,

SOj.OH.ONO) (StreifE, B. 5, 285).

Preparation.—Pure NjOj has not been ob-
tained. 1. The gas obtained by reacting on
starch or powdered AsjO, with HNOjAq S.G.
1'35 is nearly pure NjOj, according to Lunge
(B. 11, 1229, 1641] ; the starch is made into a
paste with water, and the aoid is added from a
dropping funnel ; the flask is gently warmed,
and then plunged into cold water. Stenhouse a.

Groves (O. J. 31, 545) also recommend HNOjAq
S.G. ; the reaction proceeds at 70° with produc-
tion of nearly pure N3O3.—2. Pure NO is passed
into cold liquid N^O^. The product is not pure
NA (Eamsay, 0. J. 57, 591). But «;. Lunge,
Z. anorg, Chem. 7, 209 [1894].

Properties.— The liquid obtained by con-

densing the gaseous product of the reaction

between ASjO, and HNOjAq, S.G. 1-3, at 70°,

passing the vapour of this liquid over P2O5, and
condensing again, is deep blue; it does not
solidify at —90°; it is miscible vrith liquid

N2O ; passed into liquid N^O,, mixed with
N2O4, very slowly, it at all, combines with the
NjO, ; liquid NjOj appears to dissociate slightly

to NO and NjO, at -90° (Eamsay, 0. J. 57,

597). Gaines (0. N. 48, 97) says that N^O,
liquefies at — 14*4°. According to Geuther,
liquid N.P3 boils at 3-5°, and has the following

S.G. 1-464 at -8°, 1-4555 at -4°, 1-451 at -1°,

V449 at 0°, V4485 at 1°, 1-447 at 2°- Bivhaug

flog
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(0. B. 109, 63) says that NA solidifies at - 82°
;

Bamsay found the blue liquid to remain liquid

at - 90°. ^Birhaus's liquid prohably contained

KjO], as it -was formed by the action of on
excess of NOj.)

Molecular weight ofnitrogen trioxide.—Eam-
say determined the lowering of the freezing-

point of NjOj, after passing in NO and calculating

the quantity of NjOa produced by the increase in

weight ; his results, on the whole, are in favour
of the formula NjO, for the liquid compound.
There has been much discussion as to the exist-

ence of this oxide in the state of gas. Some
chemists deny the existence of a compound
nNjOg, and say that the reactions of this sup-
posed compound are those of a mixture of KO
and NOj (containing variable quantities of N^Oj
according to the temperature). As NO rapidly

combines with 0, a mixture of NO and NOj
would also surely combine with ; but Eamsay
a. Oundall have shown (0. J. 47, 187) that O
acts very slowly on the blue liquid which, on the
hypothesis of the non-existence of NjOj, is a mix-
ture of NO and N2O4 ; this result is confirmed by
Eamsay's later observations (C. J. 57, 597), and
also by observations made by Bichardson (C. J.

51, 397). Lunge has shown (Z). P. J. 233, 63)
that the gas from the blue liquid which has the
empirical composition NjO, is not wholly trans-

formed into NO2 even in presence of 10 times as

much as is required on the assumption that

the gas in question is a mixture of NO and
NjOj. Moreover, Eamsay a. Cundall (0. J. 47,

672) showed that although no change in appear-
ance or volume occurs when NOj gas is mixed
with NO, yet on lowering the temperature of the

mixed gases, by HOlAq and ice, a dark-blue

liquid was formed (liquid NO is colourless, and
liquid NjOj is yellow-red). Again, Eamsay (0. /.

57, 597) found that the blue liquid does not

freeze at — 90°, but part of a mixture of NO and
N2O4 would freeze at — 10°, as this is about the

freezing-point of N2O4. Some of the reactions of

N.Pj with alkalis, H^SO,, &o., are scarcely those

of a mixture of two substances {v. Beactions, 1,

2, and 5). According to Gay-Lussac (G. A. 58,

29) a mixture of excess of NO with allowed to

stand for a long time over EOHAq forms
ENO^Aq, and the gases disappear in the ratio

required to form Np,.
As regards the existence of N^O, as a gas,

Lunge's experiments show that the oxidation of

the gas obtained by heating starch with HNOjAq
S.G. 1'35 to NOjis not completed by a very large

excess of {D. P. J. 233, 63 ; B. 12, 357). Now, as

Lunge has also shown (C J. 47, 465), that NOj is

the sole product, or almost the sole product, of the
action of excess of on NO, and therefore as soon
as is added toNO there must be present a mix-
ture of NO, NO2, and 0, it is difBcult to escape
the conclusion that the action of a large excess
of on a mixture of NO and NO2 must result in
the formation of much NOj; and that, there-
lore, the gas obtained by HNOjAq acting on
starch, contains NjOj, which is not oxidised by
O to NjO,. Eamsay a. Cundall (O. J. 47, 672)
found that no contraction occurred on mixing
NOj with NO ; if any NjO, were formed contrac-
tion must have occurred. E. a. 0. prepared a
blue liquid having the composition NjO, (by
ftctipn of fl^NOjAq on ABj03),and determined the

V.D. of the gas obtained by gently warming the
liquid. The V.D. was 22-35 at 18-2° ; V.D. cor-

responding to NjOa = 38. If the gas was sup-
posed to be a mixture of NO, NOj, and NjO,
(without any N2O4), there must have been pro-

sent 17-63 p.o. NjOs to raise the S.G. of NO + NO^
to 22-35 ; hence the maximum percentage of

NjOa gas which could be present was 17-63 j but
as the gas certainly contained some N2O4, the
percentage of N^Oj gas must have been less

than 17-63. B. a. 0. show that a mixture of

NO, NO2, and N2O4, having the same percentage
of N and as NjOj, would have the V.D. 23-42

under the conditions of their experiment, assum-
ing a formula given by Willard Gibbs to be cor-

rect; hence theyconclude that the gas examined
by them was more probably a mixture of NO,
NO2, and N2O4, than a mi:^ure of these gases

with N2O3. E. a. 0. also draw attention to the
remarkable result of Lunge's experiments, which
he has himself stated, that the dissociatipn of

NjOa (supposing it to exist as a gas) is almost
independent of temperature. According to Luck
(Fr. 8, 402) and Moser [W. 2, 139), the absorp-

tion-spectrum of the gas supposed to be N^O, is

identical with that of NOj (containing N204)'

On the question of the existence or non-exist-

ence of gaseous NjO,, besides the memoirs re-

ferred to, V. Lunge, B. 11, 1232, 1641 ; 12, 357 ;

15, 495 ; Witt, B. 12, 2188 ; Geuther, A. 245,

96.

Beactions.—1. Dissolves in water at 0°,

forming a blue liquid; on warming, NO is

evolved and ENOjAq remains ; if the solution is

neutralised by alkali, a mixiture of a nitrite

(MNO2) and nitrate (MNO,) is obtained. Ac-
cording to Fremy (0. B. 79, 61) addition of a
little water causes evolution of pure NO, and
ENO3 is formed, but addition of much cold

water produces a fairly stable solution, which
may be kept unchanged for some days, and
which slowly evolves NO and NjO, on warming.
Addition of sand, powdered CaSO,, or other

indifferent substance, causes rapid decomposi-

tion to HNOgAq and NO. The solution is a

strong reducer ; cold SOjAq forms various nitro-

derivatives of S oxy-acids, warm SOjAq forms

NO, N, NH„ and H2S04 (F., Z.c. ; cf. Eeinsch,

J.pr. 28, 399).—2. Passed into alkali solution,

nitrite and nitrate are formed (cf. Nitrous acid

and Nitrites, p. 567). Gay-Lussac (G. A. 58,

29) says that KNOj is formed by allowing 0,

mixed with a large excess of NO, to stand over

EOHAq, and that the gases disappear in the

ratio required to form NjO,.—3. Decomposes
tirea evolving N.— 4. With bensenoid prima/ry 1

amido- conypounds, forms diazo- compounds

(2. V. vol. i. p. 397). With paraffinoid amido-
compounds, the general result is to substitute OH
for NHj and evolve N.—5. With cone, sulph/uric

acid, nitrosyl sulphate (SO2.OH.ONO) is formed.

As NO2 reacts with cone. H2SO4 to form
SO2.OH.ONO and HNO„ and as NO passed

into H2SO4 containing HNOj forms SO2.OH.ONO
and Sifi, it is sometimes argued that

the reaction of N2O3 with HjSO, is easily

explained by the view that regards N^O, as a

mixture of NO and NO, ; if this view is held,

then the two reactions

(1) 2N02-(-H2S04 = S02.0H.ONO + HNO,;
(2)HNO,-^?NO + 3H,SO^
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= 8SOj.OH.ONO + 2H20 must proceed simnl-
taneously and at equal tates, and the supposed
mixtuxe must never contain more NO than is

shown by the ratio NOiNO,, otherwise some NO
would pass on unabsorbed. According to Lunge
(1.0.) (confirmed by Groves, C. S. Proa. 1, 24),

NO only slowly converts H^SO^ containing

HNO, into SOj,.OH.ONO.

Combinations.—According to Weber (P. 118,

471) NjO, combines with SnOl, and TiCl„ e.g. to

form SnClj-NjOs-

NnBooEN DIOXIDE NO,; and Tiitboxide

NjO, {Nitrogen peroxide. Nitroso-nitric an-
hydride). The mol. w. of the compound N^O^n
varies with temperature; at low temperatures

and small pressure (c. —12° at 115 mm.) the

mol. w. is 91-86= N20„ and at moderately high
temperatures (o. 160°) the mol. w. is 45-93 = N02
{v.imfra). NjO, melts at — 10° (Deville a. Troost,

O. B. 64, 257 ; Eamsay, 0. J. 57, 590). Boils at

21-640 (760 mm. ; Thorpe, 0. J. 37, 224). S.G.

(liquid) g= 1-4903 (Thorpe, Z.C.). V.D. at -12°

and 115-4 mm. = 42-54 (Natanson, W. 27, 606);

at 130° a. 718 mm. = 23-26 (Richardson, 0. J. 51,

397) ; at 183° a. 760mm.= 22-7 (Deville a. Troost,

C. B. 64, 237); at 27° a. 16 to 35 mm. = 23-1

(Troost, G. iJ. 86, 1395). S.H. (liquid) -46 (Eam-
say, C. J. 57, 590) ; for S.H. at different tempe-

ratures V. Berthelot a. Ogier (A. Ch. [5] 30, 382).

For heat of fusion v. Eamsay (i.e.), H.P. [N,0^
= -2,005; [N0,0] = 19,570; pit,0^Aq] = 5,750

{Th. 2, 199). For electrical resistance of liquid

NjO, V. Boguski [Z. P. C. 6, 69). For absorption-

spectrum V. Kundt (P. 141, 167), Gernez (O. B.
74, 465), Luck {Z. [2] 6, 287). For thermal ex-

pansion V. Thorpe (0. /. 37, 224).

Molecular weights of nitrogen peroxide.—The
V.D. at low temperatures near the liquefying

point corresponds with the formula N^O,, and
the same formula expresses the molecular com-
position at 0. 27° under a pressure of 16 to 35

mm.; when heated to c. 150° the V.D. shows that

the molecular formula is NO,. Measurements of

V.D. are given by Deville a. Troost (0. B. 64,

257) ; Troost (C. B. 86, 1395) ; Playfair a. Wank-
lyn (0. /. 15, 156) ; E. a. L. Natanson {W. 27,

606); Eiohardson (O. J. 61, 397). That the

change in Y.D. measures a process of dissociation

from NjOi to NO, has been shown by Natanson

(Z.C.) ; Naumann {A. Swppl. 6, 205 ; B. 11, 2045)

;

Salet (C. B. 67, 488). The amount of dissocia-

tion is increased by raising temperature or

lowering pressure (v. especially Natanson, l.c.).

Eamsay determined the lowering of the freezing

point of acetic acid by dissolving N peroxide in

it (C J. 53, 621), and also the lowering of f. p. of

OjH^Ol and CHCI3 by the peroxide (O. J. 67,

690) ; both results tend to &ow that the mol.

w. of the liquid compound is NjO,.

Formation.—1. By passing electric sparks

through a mixture of and N.—2, By bringing

NO into contact with excess of air or 0.—3. By
heating Pb(N03),. — 4. By the action of

AgNOj-HNOjOl (Bxnerr^. C. 1872. 273) ; but the

existence of NO^Cl is denied by Williams (C. J.

49, 226).—6. According to Hasenbach (J. pr. [2]

4, 1), by passing O into the liquid obtained by

heating starch withEN0,Aq andcondensing; but

the observations of Bamsay a. Onndall (0. J. 47,

187) show that very slowly, if at all, combines

with NoOj.—6. By the reaction betweenNOC! and

KNO3 (Girard a. Pabst, Bl. [2] 30, 351).

Preparation.—1. A mixture of dry NO and

about an equal volume of dry is passed over

dry KOH, and then into a vessel cooled to -20° ;

solid NjOi is thus obtained (P^Ugot, A. 9, 259 ;

39, 327; c/.Dulong, 0.A.58, 53; a. Lunge, C. J.

47, 465).—2. Dry powdered Pb(NOj)j is heated

in a tube of hard glass, and the gas is passed

into a U tube cooled to c. - 8° ; a stream of

dry is passed through the liquid in the (J tube

for some time (P^ligot, l.c. ; Thorpe, C. J. 37,

224).—3. By very gently heating AS2O, with

HNOjAq S.G. 1-5 and a little cone. H^SOj, and
passing into the liquid thus obtained {cf.

Eamsay a. Cundall, C. J. 47, 187, with Lunge,

B. 11, 1641).—4. By distilling fuming HNO3 at

a low temperature, and fractionating the. distil-

late in a stream of dry (Fritzsohe, J. pr. 22,

21). Setlick (O. C. 1888. 461) has determined

the yields of NO, obtained by the various pro-

cesses.

Properties.—At temperatures below —10° a

white, crystalline (? prismatic), deliquescent

solid; between —10' and 21-6° a liquid, which
is nearly colourless at —9°, yellow at 0°, and
orange at 21° ; at temperatures above 21-6°, a
gas, the colour of which deepens from orange-

yellow to nearly black as temperature rises. At
c. 180°-200° decomposition to NO + begins and
is complete at c. 620° (Bichardson, C. J. 51, 397 ;

cf. Beactions, No. 1). The colourless liquid is

N2O4 ; as this dissociates into NO, the colour be-

comes deeper and deeper red {v. Salet, C. B. Oil,

488 ; also v. supra). The gaseous compound at

ordinary temperatures is a mixture of NO, and
N2O4 ; this gas is reddish-brown, has a pungent
odour, is irrespirable, and stains the skin yellow.

NO, dissolves in cold water, forming HNC.Aq
and HNOjAq ; it is dissolved, apparently without
change, by CHC1„ G^Ufii, OS, (Friedburg, C. N.
47, 62), and CjasNO,. As solution of NO,^ in

HNO3 does not show the absorption-lines of

gaseous and liquid N^O^n it is probable that the

solution in HNO3 contains a compound or com-
pounds of the two substances (Gernez, C. B. 74,

465). NO, probably combines with NO at low
temperatures to form N^O, (cf. Ccmibinaiions,

No. 1).

NO2 is an acidic oxide, inasmuch as it reacts

with H^O to form HNO,Aq and HNOjAq ; because
of this reaction it may be looked on as nitroso-

nitric anhydride, or perhaps better (as there i

no nitroso-nitric acid) as a mixed anhydride.

There are no salts corresponding with NO,
Numerous nitro- compounds are known, obtained

by substituting the monovalent radicle NO, for

E.
Beactions.—1. Heat dissociates N2O4 to 2N0,

{v. beginning of this article). At c. 180° a. 755
mm. decomposition to NO + begins ; at 0. 400°

about 83 p.c. of the NO, is decomposed, at c. 500°

60 p.c. is decomposed, and at c. 620° the change
is complete ; on cooling, the NO-f recombine
to form NO, (Bichardson, 0. /. 61, 397).—
2. Electric sparks are said to decompose NO, to

N and 0; according to Bichardson [C. J. 51,

402) a very small quantity of a white solid is

produced.—3. NO, dissolves in water; added to

a little ice-cold E,0 a green solution is obtained,
which becomes blue on dilution, and then colour-
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1ds3 ; the eolntion gives the reactions of HNO,
and HNOj. On -warming NO^Aq, or on adding
NOj to hot water, NO is evolved and HNOsAq
remains (SNOj+ H^O + Aq = 2HN03Aq + NO).
The cold colourless solution of NOj in water may
be raised to the boiling-point without a complete
decomposition of the HNOjAq to HNOjAq and
NO ; addition of Pt wire or powdered glass, &a.,
causes decomposition of NO^Aq with evolution
of NO. NOjAq decomposes BIAq and iodides in
solution with separation of I ; it also deoxidises
KMnOjAq.—4. With aqueous solution of an
alkali NO^ produces a nitrite and a nitrate.

—

5. SuVphydne add m solution absorbs NO^,
evolving NHa and depositing S. — 6. NOj
passed into cone, sulphuric acid forms HNO,
and nitrosyl sulphate (lead-chamber crystals,

SO.,.OH.ONO) Cv. Lunge, D. P. J. 233, 65).—
7. NOj dissolves in very cone, nitric acid, form-
ing a yellow liquid, which is probably not merely
a solution of NO^ in HNO3, inasmuch as it does
not show the absorption-lines of gaseous or

liquid NjO,, whereas a solution in CSj does show
these lines (v. Gernez, O. B. 74, 465).—8. NO^
reacts with many carlon compounds replacing

H by NO2 ; with alcoholic iodides it usually pro-
duces nitrates of the alcoholic radicle, e.g.

C.,UJi+Kfl^=C^^0, + ^S0+ I.—9. With cold
boron chloride, crystals BCI3.NOOI are formed
(Geuther, J. pr. [2] 8, 854).—10. Carbon mon-
oxide is said to be partly oxidised to OOj, while
part of the CO combines with NO^.—11. When
NO, is mixed with hydrogen, and the mixed gases
are passed over spongy Ft, H^O and NH, are

formed.—12. Ordinary combustibles are extin-

guished in NO2 ; but strongly hyaniagphosphortis
and carbon continue to burn.—13. Many metals
decompose NO,, forming oxides and N ; Fe, Cu,
&o., at a red heat, E and Na at the ordinary

temperature.—14. Liquid NjO,, reacts with mer-
cury to form HgNOj and NO without any nitrite;

the equation 2N20, -I- 2Hg = 2HgN03 -f 2N0 is

almost realised quantitatively (Divers a. Shi-

raidzn, O. J. 47, 630). With iilver, liquid NjOj
forms AgNO, ; copper probably forms Cu2(NOj)2
(D. a. S., I.C.).—15. Liquid NjOj reacts with
Ugvid suiphMT dioxide to form (NOaJj-SjOj (De la

Provostaye, A. Ch. [3] 73, 362).—16. With sul-

phuric anhydride, NO, gas forms
NOJ.S2O5.O.NOJ (Weber, P. 123, 337).

Comlmiaticms.—1. With nitric oxide, at low
temperatures, toform ablue liquid which is chiefly

N2O3 (Dulong, A. Ch. 2, 317 ; Peligot, 4. 39, 827

;

Eamsay, C. J. 57, 590 ; Bichardson, G. J. 51, 397).
Eamsay a. Cundall (C. J. 47, 672) found that no
contraction occurs when dry NOj and NO are

mixed at the ordinary temperature. According to

Hasenbach (/. pr. [2] 4, 1), N^Oj is formed by
passing NO and NO, through a hot tube, and
thenintoawell-oooledreceiver.—2. With cWoWree,
and bromine, to form NO2CI, and N02Br, re-

spectively (Gay-LuBsac, A; Ch. [3] 23, 203 ; Lan-
dolt, A. 116, 177 ; but denied by WiUiams, C. J.

49, 226).—3. With antimomc chloride, to form
3SbCl5.Nj04; obtained by heating in a sealed

tube at 100° (Besson, 0. B. 108, 1012).—4. NO,
also combines with the chlorides of alumirmim,
antimomy (SbClj), bismuth, and iron ; the com-
pounds are decomposed by water, and also by a
gentle heat (B., l.c.).—5. Witla. phosphoms penta-
fitioride, to form crystals of NOjJ'iF,; very

easily decomposed (Tassel, C. iJ. 110, 1264). -~

6. Wii a magiiesium hydrogen phosphate, to form
2MgHPO,.N02 (Luck, Fr. 1874. 255).—7. With
amylene (and some other hydrocarbons) to form
0,H,„(N02)2.

Gcnstitutionof NjO^.—From the reactions of
liquid NjO, with Hg and Ag, whereby HgNOj, or
AgNO,, and NO are produced, Divers a. Shimidzu
conclude that NjO, is best represented as NO.NO3
{C. J. 47, 680). This formula is in keeping with
the reaction AgO.NO + N02Cl=AgCUNO.ON02
(Bxncr, 0. C. 1872, 273) ; this argument, how-
ever, -assumes AgNOj to have the structure
AgO.NO (v. Nitrites, p. 567) ; it also assumes
the existence of NO^Ol. The formation of

nitrosyl sulphate by the reaction of NjO, with
HjSOj is also in keeping with the formula
N0.NO,; NO.NO, + H2S04=NO.HSO,-l-HN03.
Also, if nitrous acid is assumed to beHO.NO, then
the formation of this acid and HNO, by the re-

action of N204 with water points to the formula
NO.ONO2 (NO.ONOj-fHP =NO.OH -1- HO.NO,).
The formation of dlazo-benzene nitrate by the
reaction of N2O4 with amido-benzene is in

keeping with the formula NO.ONOj; thus
C,H5.NH2 -^NO.ONO2 = N02.0.N:N.0.H5 -^ HjO.
The formation of CjHj.ONO, by the reaction of

NjO, with C2H5I is best expressed by writing

N..O4 as NO.ONO2
(G2H3I + NO.ONOj = C2H3.ONO2-H -I- NO). The
fact that C3H,,(N02)2 when reduced by Sn and
HClAq yields NHjCl and not an NH, compound,
induced V. Meyer (A. 171, 5) to assign to N2O4
the formula N0.02.N0,and to write C5H,, (NO^);

as GjH,g(0N0)2; because had the C been in direct

union with N, an NH, compound would have
been formed on reduction. NjOjis dissociated by
heat to 2NO2 ; this reaction seems to point to

theconstitution O2N.NO2,orperhaps toNO.O2.NO.
Whichever formula is adopted, the reactions of

N2O4 make it evident that some substances sepa-

rate the group NO2, and others the group ONO,
and that the way in which the molecule NgO,
splits up depends largely on the conditions of the

reaction.

NiiBoaEN fENioxtDE NjO, (Nitric anhy-
dride). Mol. w. uncertain, as compound has not
been gasified.

Formation.—!. By passing 01 over AgNO.
(2AgN0, + Clj= 2AgCl -1-NjOj + 0).—2. By dehy.

drating cone. HNO, by P2OS (2HN03-fP20j
= 2HP03 + N205).—3. By the* reaction of NOjCl
on AgNOj at 60° -70° (AgNO,-f N0201 =
AgCl-hNjOj; Odet a. Vignon, G. B. 69,1142;
70, 96 ; but the existence of NO2CI is very doubt-

ful, V. Williams, 0. /. 49, 226).

Preparation.—1. Perfectly dry AgNO, is.

placed in a dry (J tube, which is connected by a

glass tube, without corks or caoutchouc, with

another dry (J tube having a small reservoir at

the bottom ; the (J tube containing AgNO, is

immersed in a water-bath, and the other U tube
is surrounded by ice and salt; a very slow
stream of dry GO, is passed through tine appa-
ratus, the AgNO, being kept at 0. 180° (to expel
every trace of moisture) ; a very slow stream of

dry CI is then passed ttom a gasholder (the CI
being stored over cone. HjSO,, and driven out
by the inlet of HjSO,), the AgNO, being heated
to 95°, and the temperature then lowered to
68°-68°, After a time crystals of NjO, appeal
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in the cooled U tube, while a little liquid (NjO,
or NjOj) collects in the small reservoir. Not
more than 3 to 4 litres CI should pass in 24
hours. To transfer the NjO, to another vessel,

the CI is replaced by a current of dry C0„ the U
tube is connected by a glass tube with the vessel,

which is immersed in a freezing mixture, the U
tube is removed from its freezing mixture, and
the NjOj is poured into the vessel (Deville,

A. Ch. [3] 28, 241).—2. Very cone. HNO3 is sur-

rounded by ice and salt, rather more P^Oj than
the wt. of HNOj is added little by little, so that
the temperature does not rise above 0°, the thick
mass is brought into a wide retort and distilled

at as low a temperature and as slowly as pos-
sible, the retort being cooled if the liquid froths

;

pure N2O5 condenses in the cooled receiver, but
towards the end of the reaction liquid 2NJO5.H2O
is formed (Berthelot, Bl. [2] 21, 58 ; a modifica-
tion of the process given by Weber, J. pr. [2] 6,

342). About 80 grams TiftO^ are obtained from
150 gr. HNO3.

Properties and BeacUons.—Very lustrous,

translucent, rhombic prisms ; melts c. 30°, with
partial decomposition to N^O, and 0, and boils

between 45° and 50°. N2O5 should be kept in

stoppered bottles over HjSO,. At c. 15° the
crystals become yellowish, but are colourless

when kept in a freezing mixture (Weber, l.c.).

S.G. c. 1-64. HJ. pj2,0=] = - 31,600 (Berthelot,

A.Ch.l5] 6,145); [N^O^Aq] = 29,820 (Th. 2,

199), N2O5 decomposes slowly when kept, rapidly

in sunlight, giving N^O, and (Berthelot, Bl.

[2] 21, 53). Burning P burns brightly in slightly-

warmed NjOj; C burns in the vapour of N^O^,
but not in the solid or liquid compound ; K burns
brightly, but most of the metals are without action

on N2O5; with S there is formed (N02)jSj05
(Weber, l.c.). NgOj reacts with water to form
HNO3. With cone. HNO3, it produces HjNiO,,

(= 2Nj05.HiO, or NA-2HN0a ; v. Dinitric acid,

under Nitbio acid, p. 620). The reactions of

NjOj point to the constitution NO2.O.NO2.
PBBNiTiiio oxroB NO3 or N^Oj. According to

Hautefeuille a. Chappuis (O. B. 92, 80, 134 ; 94,

1111, 1306), a very unstable compound of this

composition is obtained by the action of the

silent electric discharge on a mixture of N and
at a low temperature. When a certain quan-

tity is formed, the substance begins to decom-
pose to NOj and 0. Berthelot (Bl. [2] 35, 227)
says that the compound is obtained by the ac-

tion of the induction discharge on a mixture of

O and NO,. The compound is described as a
liquid which does not solidify in a freezing

mixture of ice and salt, and is extremely un-
stable, decomposing to NO2 and O.

Nitrogen, ozyacids of. The only oxyacids

of N which have been isolated are nitric (HNO3)
and dinitric (HjNjO,,) ; nitrous acid (HNO2) and
hyponitrous acid (H^j^:) ^^^^ known in aqueous
solution. Nitric and dinitric acids are described

under the heading Nimic Aon> (p. 617). The
present article contains descriptions of nitroaa

and hyponitrous acids and their salts.

NiiBODS ACID and Nitbuxb; HNOjAq and
H1NO2. Nitrites are usually, if not always, ac-

companied by nitrates in nature. Nitrites are

present int he atmosphere ; Warington (0. J.

39, 229) has shown that when distilled water is

exposed to the air it soon gives the reactions of

nitrites. Small quantities of nitrites are present

in many river and well waters («. Warington,

0. J. 55, 537 ; Munro, 0. J. 49, 632). The juices

of many plants contain nitrites (Genadius, Am.
Ch. 5, 7). Nitrites are sometimes, but not gene-

rally, found in saliva (Wurster, B. 22, 1901).

Nitrites are formed in the soil by oxidation of

various nitrogenous compounds (v. Nitbifioa-

iiON, p. 521). NaNOj is formed by exposing Pt
black to air and NaOHAq (Loew, B. 23, 1443).

NHjNOj is produced by passing and air over

Pt black at 180°-300° (Ilosva, Bl. [3] 2, 734).

NH^NOj is also produced by burning H in air

(Struve, J. 1870. 199, 209 ; Schonbein, J. 1862.

94; ZSUer a. Grete, B. 10, 2145); and also

during the slow combustion in air of P or ether

(Berthelot, A. Ch. [5] 12, 440 ; C. B. 108, 543 ;

Kolbe, A. 119, 176 ; Ilosva, Bl. [8] 2, 734). It

was formerly stated that NHjNO, is formed by
the direct union of N and H^O (by evaporating

H2O in air), but this has been disproved (Oarius,

A. 174, 31 ; Weith a. Weber, B. 7, 1745) ; Ber-

thelot, however, asserts that NH^NOj is pro-

duced by subjecting HjO and pure N to the

action of a very powerful induction-coil {Bl. [2]

27, 338). NHjNOj is also formed by the oxida-

tion of NHj by ozone (Carius, l.c. ; Goppelsroder,

J. pr. [2] 4, 139, 383). Fe nitrite is said to be
formed by passing air over reduced Fe at 190°-
250° (Ilosva, Bl. [3] 2, 734). Alkali nitrites are
formed, along with nitrates, by the reaction of

NjO, on alkali solutions {v. Nitrogen trioxide
;

Beactkms, No. 2, p. 564). Nitrous acid, along
with HNO3, is produced by the action of cold

water on l^jOj {v. NH/rog&n, trioxide ; Beactions,

No. 1, p. 564). Nitrites are also formed by the

reduction of nitrates ; e.g. by heating KNO3,
is evolved and ENO, remains; or by the action
of amalgamated Zn on KNO,Aq, KNOjAq is pro-

duced.
The normal nitrites have the composition

M^NOj and Mn(N02)2 ; several basic nitrites are

known. Most of the normal nitrites are soluble

in water and alcohol ; AgNO, is one of the least

soluble nitrites, from it most of the other nitrites

may be obtained. Nitrites are decomposed by
heat, evolving NO or NO,, and leaving metallic
oxide or metal ; solutions of nitrites are decom-
posed by boiling, generally with evolution of NO
and formation of nitrates. Nitrites in solution
are decomposed by dilute HjSOjAq, giving
HNOjAq, which soon decomposes to HNOjAq
and NO. Acidulated solutions of nitrites reduce
KMnO^Aq, K^CrjOjAq, HjSAq, &c. ; they ppt.
Au from AuOljAq, and Hg from mercurous solu-

tions. These solutions decompose EIAq with
separation of I, and give a brown colour with
PeSO^Aq ; these reactions serve to distinguish

nitrites from nitrates. (For details regarding
the detection and estimation of nitrites, a manual
of analysis must be consulted.) Nitrites may
be regarded either as MO.NO or as M.NO2;
Divers (0. J. 47, 226) endeavours to show that
the second view is preferable.

Nitrous acid HNOjAq. This acid is known
only in aqueous solution; and it is doubtful
whether HNOjAq has been obtained free from
HNOjAq. Premy (0. B. 79, 61) says that a
solution of NjO, in a considerable quantity of
cold water may be kept for some days without
change, and that on boiling NO and NjO, are
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evolved. The solution very probably contains

HNO2, but whether it is free from HNOj or not is

undecided. This solution acts as a strong reducer.

Thomson gives the thermal data [^^,0',Ac|]

--6,820; [H,N,O^Aq] = 30,770; [2N0,0,Aci]
= 36,330 ; [H,NO,0,Aq] = 52,345 {Th. 2, 199).

Nitrites MiNO^ and M°(N02)2; also basio

salts, xUO.yNfi„ and eMA-Z/NA- The
nitrites have been examined chiefly by Fischer
(P. 74, 115), Lenz (P. 118, 282), Hampe {A. 125,

295), Stromeyer (A. 96, 230), Lang (/. pr. 86,

299).
Ammomum nitrite NH^NOj. A crystalline

mass, decomposed by heat to N and H^O (1;.

NiTBOOEN, Prepa/ratwn, No. 2, p. 557). Ob-
tained by decomposing NHiClAq by AgNOjAq.
Berthelot {Bl. [2] 21, 55) says this salt is formed,
along with N, by the action of dry NH3 on NO
and 0. Itwas formerly stated that NH4NO2 is pro-

duced by evaporating water in air free fromNHj,
but this was disproved by Carius {A. 174, 31)

and by Weith a. Weber (JB. 7, 1745). According
to Berthelot (Bl. [2] 27, 238) NH^NOj is pro-

duced by the action of a powerful induction-coil

on a mixture of "Bfi and pure N. NH4NOJ is

also formed by oxidising NHjAq by ozone (Carius,

l.c. ; Goppebr5der, J. pr. [2] 4, 139, 383) ; and
also, along with ozone and H^O^, by burning H
in air (Struve, J. 1870. 199, 209; ZSller a. Grete,

B. 10, 2145).

Barium nitrite Ba(N0j)2.H20 (Fischer).

Cadmium nitrite Cd(N02)j.Hj0 (Hampe

;

Lang).
Calcium nitrite Oa(NOj)2.HjO (Fischer

;

Hampe; Lang).
Cobalt nitrite. This salt is not known, but

several double salts of Co(N02)3 have been
isolated.

Cobalt-potassium nitrite
20o(NOi,)3.6KN02.!»HjO (x varies from to 1, 3,

and i). Prepared by mixing KNO^Aq and
Co(NOa)2Aq, or CoCluAq, adding excess of acetic

acid, washing the pp. with K acetate solution,

and then with 80 p.c. alcohol, and drying below
100°. A bright-yeUow powder, consisting of

small 4-sided prisms ; very slightly sol. water,

insol. alcohol or ether. At 200° gives NOj, COjOj,

and KNOj (Fischer, P. 67, 245; Saint-Evre,

J. pr. 54, 85 ; 58, 185 ; Braun, Fr. 6, 42 ; 7, 313

;

Stromeyer, 4. 96, 220 ; Erdmann, J. pr. 97, 385

;

Sadtler, Am. S. [2] 49, 189). Various other

Co-K nitrites are formed under different con-

ditions of concentration and acidification (v.

especially Sadtler, l.c.). If Ca salts are present

a triple nitrite of Co, Ca, and K is ppd. (Erd-

mann, I.C.). A triple nitrite of Co, Fb, and K is

described by Stromeyer (ha.). Erdmann {l.c.)

also describes a compound of Go(N02)„ ENO,,
and NH3.

Cobalt-ccBsium nitrite
Co(N02)s.3CsN02.Hp (Eosenbladt, B. 19, 2531).

Cobalt-sodium nitrites
2Co(NOJ3.4NaNOj.HjO and
2Co(N02)3.6NaNOj.HjO (Sadtler, l.c.).

Copper nitrites, basio salts (Hampe ; van der
Meulen, B. 12, 758).

Lead nitrites. These salts were examined
by Proust, Chevreul {0. A. 46, 176), and Ber-
zelius (G. A. 40, 194; 46, 156). P^Ugot {A. 39,
838) revised and classified the work ; Bromeis
(A. 72, 38), von Lorenz {W. A. B. [2nd part] 84

1133), and Meissner (jT. 2. [2] 3, 26), more re-

cently have examined these salts. The lead

nitrites are all basio salts ; many seem best

looked on as compounds of basic nitrites with

basio nitrates. They are obtained by digesting

Pb(NOa)jAq with Pb ; von Lorenz says that 14
different salts are thus obtained.

Magnesium nitrite Mg(N02)2.3H20 (Lang);
Mg(N02)j.2H,0 (Hampe).

Mercmic nitrite Hg(N0j)2.2Hg0.H20 (Lang).

JRc&eZ mWfe Ni(N02), (Lang). The double
«aZis,Ni(N02)3.4KNOj;
Ni(N0l.2KN0,.Ba(N0,), ; Ni(N0^,.2Ba(N0j),

;

Ni(N0Jj.Ca(N0j2.2KN0» have been isolated

(Erdmann, J.pr. 97, 385).

Flatino-nitrites v. Piatinum, vol. iv.

Potassium nitrite KNO^. Colourless, micro-

scopic, prismatic crystals (according to Lang,

J. pr. 86, 295, the crystals are 2KN0j.Hj0)

;

very. sol. water, insol. absolute alcohol. KNOjAq
with HjSO, evolves NO, and- forms KNOjAq.
KNOj is prepared by passing into cold EOHAq
the gas obtained by heating starch with HNOjAq
S.G. 1'35, evaporating tUl crystallisation begins,

pouring off from the crystals of KNO3, adding
dilute acetic acid and 2 vols, alcohol, separating

the lower layer which forms and evaporating it

(Fischer). Stahlsehmidt (P. 128, 466) reduces

KN03Aq by Zn in presence of NHjAq. Erd-
mann {J. 1866. 154) reduces KNO3 by fusion

with Fe, and orystaUises from water.

Double salts of ENO^ with the nitrites

Ba, Cd, Ca.Oo, Cu.Pb, Mg,Hg,Ni, Pd, Ag, Sr, and
Zn are described by Hampe, Lang, and Fischer.

Silver nitrite AgNOj. Obtained by adding
AgNOjAq to the solution produced by passing

into EOHAq the gas formed by heating starch

with HNOjAq S.G. 1-35, after neutralising this

solution by acetic acid. SmaU white crystals.

Dissolves in 300 pts. water at ordinary tempera-

tures, easily in boiling water. The decomposi-

tion of AgNOj by heat has been examined by
Divers a. Shimidzu (C. J. 47, 630). Treated

with H,S, AgNOj yields Ag^S, S, NO, NH3, and

NHjOH (Divers a. Haga, 0, J. 51, 48).

Sodium nitrite NaNOj. A crystalline salt

prepared similarly to ENOj. Etard (Bl. [2] 27,

434) recommends to fuse NaNOj with an equi-

valent quantity of EjSOi, and to extract with

alcohol.

Strontium nitrite SitTSO^)^ (Hampe).

Zinc nitrite Zu(N02)j.3H,0 (Lang ; Hampe).
HspoNiTBous ACID and Hyponiteites ;

HjNjOjAq and M^NjOj. Hyponitrites were first

obtained by Divers in 1871, by reducing nitrates

by Na-amalgam (Pr. 19, 425). The salts were

examined by Zorn (B. 10, 1306 ; 11, 1630, 2217 ;

12, 1509 ; 15, 1007, 1258) ; van der Plaats (B.

10, 1507) ; Menke, (0. /. 33, 401) ; Berthelot a.

Ogier (0. B. 96, 30, 84). In 1884 Divers and

Haga (O. J. 45, 78) showed that the silver salt

is »AgNO. The investigation has been con-

tinued by Divers and Haga (C. J. 47, 364 ; 55,

760), Dunstan and Dymond (0. J. 51, 646), and
Berthelot and Maquenno (0. B. 108, 1286,

1303).
Zorn prepared ethyl hyponitrite and deter-

mined its molecular formula (from V.D.) to be

(C2Hs)2N202 ; hence the formula for the salts is

better written iSJSfi, than MNO.
Hyponitrites are produced (1) by reducing
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nitiatea or ilitiites in BolQtion by Na-amalgam
(Divers) ; (2) by electrolysing nitrite solution,

' nsing Hg as negative electrode (Zorn ; Divers a.

Haga) ; (3) by the reaction of E'e(0H)2 on alka-
line nitrite solution, or on NO in presence of

alkali (Zorn; Dunstan a. Dymond); (4) by
decomposing ozyamidosulphonates [salts of

NH(SO^).OH] by alkali (Divers).

Siher hypomtrite Ag^N^Oj (Mtrosyl silver).

Pr^araUim.—1. Na-amalgam is added to

ENOjAq in the ratio KN0,:4Ka, the liquid being
kept cold. When evolution of gas ceases the
solution is neutralised by acetic acid, and AgNO,
is added ; the pp. ia washed in the dark with
cold water, dissolved in cold dilute EHOaAq,
and reppd. by Na^CO^Aq ; the pp. is thoroughly
washed in tiie dark and dried in vacuo over
HjSO, (Divers, Pr. 19, 425 ; D. a. Haga, O.
J. 45, 78).— 2. Zorn {B. 12, 1509) reduces
Ba(N02)2 by Na-amalgam, and ppts. byAgNOgAq

;

the pp. of Ag2N202 thus obtained is pure. The
Ba^NO,), is obtained by boiling Ba(N03)2Aq with
Pb, prepared by ppg. dilute Fb acetate solution

by Zn ; the boiling is continued till all the Pb is

changed toPbO ; the PbO in solution is removed
by CO2, and'the last traces by H^S ; the filtrate is

evaporated to a thick oil, which cools to a mass
of Ba(N02)2 ; the salt is obtained pure by crystal-

lising from 80 p.e. alcohol. For preparing large

quantities of AgjNgO,, Zorn (Z.c.) places the
Na-amalgam, in large pieces, in the middle bulb
of a Kipp's apparatus, the Ba(NO,)jAq being in

the lower bulb, and the upper he half-fills with
distilled water. By regulating the stopcocks so

that a slow stream of gas escapes, the reduction

proceeds satisfactorily.—3. Pure FeS04Aq is

mixed with enough milk of lime to ppt. the Fe
as I'e(OH), ; NaNO^Aq is added (1 part NaNO^ to

10 parts FeSOJ, and the apparatus is kept cold.

When the reaction is finished the solution is

ppd. by AgNOjAq (Zorn, B. 15, 1258; ef.

Dunstan a. Dymond, 0. J. 51, 646).

Properties and Beactions.—^Ag2N202 is a
yellowish amorphous salt. By standing in

NHjAq over E^SO,, it is obtained in small crys-

tals (Zorn). The salt is not hygroscopic ; insol.

water; may be kept in boiling water without
decomposition ; is decomposed at c. 100°, pro-

bably giving AgNO,; when quickly heated to

0.150°,AgjNjOaexplodes, evolving brown vapours.
AgjNjOj dissolves in HNO^Aq and HjSOjAq,
it is reppd. by NHjAq or NajCOjAq. Unacted
on by COj. Decomposed by NaOHAq at c. 70°.

Decomposed by H^POiAq, HjS, or boiling

H.OjHsOjAq, with production of HzNjOjAq.
AgjNjOj reacts with OjH,! to form (OjECJ^NjOi,

(Zorn, B, 11, 1630), the formula of which com-
pound is molecular, as its Y.D. has been deter-

mined.
Barium kypomirite BaN^O, is described by

Zorn {B. 15, 1007).

Calcmm and Strontium hyponitrites

CaNA-^HjO and BrNjOj-SHjO are described by
Maquenne (O. B. 108, 1803).

Hyponitrous acid H^NjO^Aq. Known only

in solution. Moist Ag^NjO, is suspended in

water, such a quantity of dllnte EClAq is added

that a little Ag^N^O, remains unchanged, and
the liquid is filtered from AgCl (van der Plaats,

B. 10, 1507). HjNjOjAq is an acid liquid, fairly

ptable ; may be boiled with EHO,Aq or

H.OjHjOjAq without decomposition; reduces

KMnO^Aq, and separates I from KIAq. The
solution slowly decomposes, and after a few

weeks not a trace of HaNjOj remains. The
liquid thus obtained is neutral; probably NjO
and HjO are formed. It was proved by van der

Plaats (l.e.) that cone. H2SO4 evolves NjO from
H^,0.^q.

Constitution of hypordtntes.—The compound
(CjHJjNjOj reacts not as an ethereal salt but as

a diazo- compound ; with reducers it evolves N
and forms O^HsOH; water produces CjHjOH,
CH3.CHO, and N. The constitution of this

compound is OjHj.O.NiN.O.OjHs, and hence the

constitution of the acid is probably HO.N:N.OH
(Zorn, B. 11, 1630). This formula is confirmed

by the production of hyponitrites, along with
sulphites, by the action of EOHAq on
NH(SO,E).OH. This reaction shows that the

in hyponitrites is in direct union both with N
and H (Divers a. Haga, O. J. 55, 760).

STitrogen, oxybromide of, NOBr {Nitrosyl

bromide). Mol. w. not determined directly;

probably= 109-72, from analogy with NOOl. A
very dark-brown liquid. Obtained by passing

NO into Br at -7° to -15° (Landolt, A. 116,

177) ; also by distilling nitrosyl sulphate

(NO.H.SOJ with KBr (Girard a. Pabst, Bl. [2]

30, 531). Landolt gives b.p. as — 2° ; Girard a.

Pabst as 19°. Easily decomposed to NO and Br
by heat. With cold water forms HBrAq and
HNOjAq; with KOHAq forms KBrAq and
KNOjAq.

Nitryl tribromide. Landolt (.i. 116, 117)
supposed that a compound NOBr, is obtained
(along with NOBr) by passing Br into well-cooled

Br. That the amount of NO absorbed by Br, at

0. 15°, is nearly independent of pressure, and
corresponds approximately with the quantity
required to form NOBr,, was shown by Pattison
Muir (C. cT. 28, 844). The experiments of

Frohlich (4.224, 270), and of Eoozeboom {B. T. G.
4, 381) have shown that the so-called nitryl tri-

bromide is probably only a mixture of NOBr and
Br.

Nitrogen, oxychlorides of. The compound
NOCl has been isolated ; the existence of NO^CI
is very doubtful ; according to Hautefeaille a.

C&appuis {A. Oh. [6] 2, 282), a compound NaCLjO,,
is formed by passing N with and 01 through
an induction-apparatus. The non-existence of
NOClj, said by Gay-Lussao to be produced by
the reaction of cone. HClAq with HNO, {A. Ch.
[3] 23, 203), has been proved by Tilden (C. J.

27, 633), and this has been confirmed by Gold-
Bohmidt {A. 205, 372).

Nitbostij CHLOBiDE NOOl {ChloTonitroicsgas).

Mol. w. 65-34. V.D. 33 at c. 15° to 700° (Sud-
borough a. MiUar, 0. J. 59, 73). S.G. at -18"
1-483, at -12° 1-4165 (Geuther, A. 245, 97;
Tilden, 0. J. 27, 630). Boils at 0. - 8° (Tilden).

An orange-red gas; liquefied bypassing through
a U tube cooled by ice and salt ; the liquid ia

reddish yellow. Dissociation into NO and CI
begins at o. 780°, at 985° about 42 p.o. is disso-

ciated (S. a. M., lu:.). For absorption-spectrum
V. Magnanini {Z. P. C. 4, 427). Formed by com-
bination of NO with 01 (Gay-Lnssac, A. Ch. [3]
23, 203) ; by the reaction of PC1„ PC1„ or AsCl,
with NO, or NjO, ; and by the reaction of POCl,
with KNO, (Naquet, /. 1860. 102); by passing
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EGl into N2O4 at a low temperature., by heating
concHClAq andHNOj.and byheating NO.H.SO,
with NaCl.

HOCl is more readily prepared by warming
HNOsAq S.a. 1-42 with c. 4 vols. HClAq S.G.
1-16, passing the gases over GaOl, and then into

cone. H2SO4 until the acid is saturated, then
adding perfectly dry NaCl, and heating gently
(Tilden, 0. J. 27, 630 ; cf. Guard a. Pabst, Bl.

[2] 30, 631).

NOCl reacts with HjO to form HCUq and
HNOjAq; with KOHAq it produoes KClAq and
KNOjAq ; Hg decomposes it, forming NO and
HgCl ; it dissolves Au and Pt more slowly (Til-

den, I.C.). With cone. H^SOj, nitrosyl sulphate
(NO.H.SO4) is formed (Tilden). NOCl reacts

energetically with SO3 to produce NOj.SOj.Cl
(Weber, P. 123, 333). Forms double com-
pounds with many metallic chlorides, e^, AlCl,,

BbCL, (v. Sudborough, 0. J. 59, 655).
NiTBTL CELOBiDE NO2CI. A oompound

with this composition was supposed to be formed
by the reaction of POCI3 with AgNO, or Pb(NOs)

„

alsobypassing avery slow streamof01overAgNO,
at 0.95° (Odet a. Vignon, C.B. 69, 1142; 70,

96); Easenbach obtained a liquid which he
took to be NOjOl by passing CI and NO^ through
a hot tube and cooling the issuing gases {J.pr.

[2] 4, 1); Williamson (Pr, 7, 15) poured
SO2.OH.OI on to KNOs, and obtained a gas
which formed HNOjAq and HOlAq with cold

water, and was supposed by W. to be N0,C1

;

Mviller (A. 122, 1) supposed that NOjCl wag
formed by the reaction of NO2 with POI5 ; and
SchiS thought he had obtained the compound
as a product of the reaction of HNO, with
PCI5. Meissner (J. Z. 10, 27) failed to obtain

any NOjCl by the processes used by Odet a.

Vignon, Schiff, Muller, and Williamson. Geuther
(A. 245, 96) could not form NO^Cl by the reaction

of PCI, with HNOj, NO2, or a nitrate. Williams
(C. 3. 49, 222) showed that NO2CI is not pro-

duced by the reaction (1) of POCI3 with Pb(N03)2,

(2) of POOl, with HNO„ (3) of SCOH.Cl with
KNOj, (4) of SOjClj with KNO,; he also estab-

lished a very large probability in favour of the
conclusion that the products of the reaction of

NO, with CI, at different temperatures, are

NOCl, and N^O, Holding more or less 01 in

solution.

Nitrogen, phosphide of, v. Phosfhobus
tHIBISE.

Nitrogen, phosphochlorlde of, N^PjCI,

{Phosphorus chloronitride. Nitrogen chloro-

phosphide. Phosphorus nitrogen chloride). Mol.
w. 347-13. V.D. 176-7 (Gladstone a. Holmes,
C.J. 17,225; Wiohelhaus,B.3,163). S.G. 1-98

(G. a. H.). Melts at c. 110° (G. a. H.) ; at 114°

(W.) ; boils at 240° (G. a. H.) ; at 250°-260°

(W.). Crystallises in trimetric forms ; a:b:c

= •4417:1:1-8165 (Groth, B. 3, 166),^^M = 1099
(G. a. H.).

Formation.—By heating PCI. with NH.C1,
NH,, or NHjHgCl.

Prepa/ration.—l. PCI5 is saturated with dry
NHj, the product is distilled with water, and the
crystals which form on the sides of the receiver
are washed, dried, and reorystallised from hot
ether (Wohler a. Liebig, A. 11, 146).—2. A mix-
ture of 1 pt, POl, and 2 pts. NH,C1 is heated in

a flask connected with a reversed condenset;
the mass gets red, then brown, and the N,F,C1,
sublimes; the compound is dissolved out in

ether and crystallised, or is blown over in steam
(Gladstone, O. J. 3, 135 ; modified by Couldridge,

C. J. 53, 398). The yield is not more than 10 p.o.

of the PClj used.—3. An intimate mixture ol

white pp. (NHjHgCl) and PCI, is gently heated
in a flask ; the product is treated with water,
which dissolves out HgCl, and NH,01; the
residue is dried and the NgF,Cl, is dissolved out
(from POI3N2HJ) by ether (Gladstone a. Holmes,
O.J. 17, 225).

Properties.—Hard, lustrous, trimetric, crys-

tals ; sol. alcohol, ether, or GHCl, ; insoluble in

water, but slowly decomposed (G. a. H. ; W.).
Gives off white fumes when heated in air ; may
be sublimed in H or HjS. Solution in alcohol

slowly decomposes, also that in ether if a trace

of water is present (even in absence of water,

according to Wichelhaus). Is not acted on by I

(G.) ; nor by hot HjSOjAq, HCIAq, or HNO^q
(Wdhler a. Liebig) ; decomposed by hot fuming
HNO. (G.).

BeaeUoni,— 1. Water forms pyrophospho-
diamio acid (PjNjHgOg) and HGl, according to

G. a. H. ; but W. says the products are many and
complicated.—2. Ammonia or^ofas^deoomposes
N,P,C1, in aJcohoho solution, the reaction being

similar to that of water (G. a. H.).—3. Ammonia
gas passed over melted N,P,C1, forms phospham
»PN(NH), and HCl (Couldridge, O. J. 53, 398).—
4. Heated itith amiline, PgN,(NHCsH,)g is formed
(Hofmaun, B. 17, 1909 ; Couldridge, t.c.) ; ortho-

fohddine, and phenylhyd/razine produce similar

reactions (C, Z.e.).—6. Nascent hyd/rogen forms
PH, (W., Z.C.).—6. Heated with copper oxide,

NO2 andN are evolved.—7. Passed over red-hot

i/ron, N is evolved and FeCl, and Fe phosphide

remain (W. a.L.).

Nitrogen, selenide of (?NSe). Espenschied

(A. 113, 101) passed NH,, diluted with H, over

well-cooled SeCl4, shook the product with water,

and washed the ppd. mixture of Se and N selen-

ide with CS2 (to extract Se) ; he thus obtained

an orange-yellow powder, which was extremely

explosiveand very dangerous tohandle. Analyses

pointed to the formula NSe, but E. supposed

that the substance probably contained H besides

N and Se. For details of preparation and proper-

ties V. Espenschied (2.c.).

Nitrogen, Bilicide of, v. Silicon niibide, in

vol. iv.

Nitrogen, sulphide of, kNS. Mol. w. un-

known. S.G. 2-1166 at 15° (Miohaelis, Z. [2]

6, 460) ; 2-22 at 15° (Berthelot, A. Ch. [5] 27,

202). Sublimes at 135°; melts at 158°, and

decomposes vrith slight explosions at 160° (M.,

l.c. ; at 207° according to B., Z.c.). Berthelot (l.c.)

gives [N,S] = - 31,900. N sulphide was prepared,

but not pure, by Soubeiran (A. Ch. [2] 67, 71)

;

Fordos and GSlis obtained it approximately pure

(A. Ch. [3] 32, 385); it has been examined

further by Michaelis (Z. [2] 6, 460), and Demar-
Qay (C. B. 91, 854, 1066 ; 92, 726). N sulphide

easily explodes when rubbed or struck with a

hammer.
Preparation.—1. SCI2 or SjClj is dissolved in

8-10 vols. CSj, and dry NH, is passed in; the

liquid darkens in colour, and a cochineal-red pp.
is produced, which dissolves after a time and a
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htown powder is ppd.; passage of NH, is con-
tinued until the brown pp. dissolves, aiid the
liquid becomes orange-yellow with a few nearly
colourless flocks of NH^Cl floating in it (addition
of more NH, decomposes the NS in solution)

;

the liquid is filtered and allowed to evaporate,
when orange-red NS separates ; the NS is col-

lected and washed with CS,, to remove traces
of 8. Omitting intermediate products, the
reaction may be represented approximately as
8NH, + 3S01,=2NS-fS-l-6NH^Cl (P. a. G.).—2.
SOClj is surrounded by cold water, and NHj is

passed into it ; after a time the cold water is

removed, the solid mass is mixed by a glass rod,

and NH, is passed over it as long as absorption
continues ; the nearly white mass thus obtained
is treated with OSu, and the solution on evapora-
tion deposits NS ; the insol. in GS^ consists of

NHjCl, (NH,)jSO„ and polythionates of NH<
(Michaelis}.

Properties.— Orange-red, rhombic (or ?tri-

clinic) crystals, with a faint odour, which be-
comes more marked at o. 120°; the vapour
rapidly attacks the juucous membrane of the
nose and eyes; detonates at o. 160"; explodes
violently when rubbed or struck by a hammer

;

adheres strongly to glass or paper when rubbed
thereon; is electric. Insol. in, but slowly de-
composed by, water ; slightly sol. alcohol, ether,

turpentine; CS^ is the best solvent, this solution

slowly decomposes.
BeacUons.—1. Water slowly decomposes NS,

formingNHsAq, (NHJ^SAM, and (NH^jSaOjAq.
2. Potash forms NHj, KjSjOjAq. and KjSOsAq.—
3. Hydrogen chloride produces NHjCl, chlor-

ides of S, and probably a compound of NS with
SOlj.—4. Chlorime reacts on NS in CHClj with
formation of a compound of S chloride and NS

;

DemarQay (C. E. 91, 854) gives the formula
SNCl to the product, and says that addition of

NS to this produces (SN)aCl.—5. A large excess

of sulphur chloride reacting on NS in OHClj
produces a compound of S, N, and CI, to which
Demar^ay (0. B. 91, 1066) assigns the formula
SjNjCl.—-is. Nitric acid forms S^NjNOj; anSi sul-

phuric add produces HCl and S4NSHSO4 (D., l.e. ;

also C. B. 92, 726).

GombmatUms.—^With suTphmr dichloride to

form several compounds, especially 2NS.SCI2,

4NS.SCI2, and 6NS.SG12 (Michaelis).

Kitrogen, snlphochloride of.

NS8Cl( = NjSs.SCLs). According to Soubeiran
(A. Ch. 67, 87, 101), this substance is formed by
heating, in a sealed tube at 100°, the compound
2NH3.SCI2, which is obtained by passing a slow

stream of NH, into SOLj. NSjCl is a citron-

yellow solid ; decomposed by heat to N, S, and
S^Cl,; decomposed by water to NH4CI and
H2S2O,. NSjCl is also said to be formed by
passing CO, into a hot solution of NS in S^Cl,

(S., he). M. M. P. M.

NITSOaEIT GSOITF OF SLEViESXB. Nitro-

gen, phosphorus, vanadium, arserde, mobiwm,
antimony, dJidymium, erbium, tantalwn, bis-

muth. Of these ten elements, N, As, Sb, and
Bi are found uncombined ; the others occur only

in combination. N is found in vast quantities

in the air ; compounds of N and also of P occur

in large quantities in rocks and in animal and
vegetable matter. Compounds of As, Sb, and
Bi are widely distributed in minerals, but no very
large quantities are found. Compounds of Y are

found widely spread about, but they occur only

in comparatively small quantities. The com-
pounds of Nb, Di, Er, and Ta have been found
in but a few minerals ; these four bodies are

classed among the rare elements. Sb has been
known as a metal from about the end of the

fifteenth century, and Bi from the sixteenth cen-

tury ; P was prepared in 1669, As in 1694, and N
in 1772 ; V was obtained by Boscoe in 1867, in-

vestigations on this element having been carried

on from the beginning of this century ; Di was
isolated in 1842; Nb and Ta were obtained

nearly pure in 1864, after a long series of inves-

tigations conducted by different chemists from
1801 onwards ; researches on Er have been
carried on since 1788 to the present day, but the
element has not yet been isolated. Within
recent years great doubt has been cast on the
elementary character of Di, and although the in-

vestigation of Er is yet far from complete it is

very probable that the substance known by this

name is not a simple body. Of the names given

to the ten elements. As is derived from the name
by which the chief ore of this metal was known
in ancient times ; N, P, and Di express character-

istic properties of the elements ; Er is derived

from the locality where the minerals were found
from which the compounds of this element have
been prepared ; Y, Nb, and Ta are taken from
mythological personages ; and the origins of the
names Bi and Sb are not known with certainty.

N is obtained from air by removing the by
hot Cu, or other deoxidiser ; P is prepared by
heating Ca phosphate with SiO^to combine with
the Ca, and C to remove the O ; As, Sb, and Bi
are prepared by removing from the oxides by
C ; Y and Nb by reducing the chlorides at a high
temperature by H, and Di by reducing the
chloride by Na or E ; to obtain Ta, the compound
Na^TaF, is reduced by Na ; Er has not yet been
isolated. N is a gas at ordinary temperatures,
but has been liquefied at a very low temperature
under great pressure ; F is a soft solid with a low
melting-point and not high S.G-. ; the other ele-

ments are hard, lustrous, and metal-like ; none
has a very high S.G., Ta = 11 (?) is the heaviest;
and all melt at or below a fuU red heat (M.P. of

Y, Nb, and Ta, not determined; Ernot isolated).

The following table presents some of the chief
properties of the ten elements :

—

Momio weights

lleltmg-pomta

KiTBOSsir Vakadicm

14-01 51-2

H'iobhtm

94

SmTmuM

144

TjUTMLTIK

182

One or more compound of each element, except Di, has been gasified ; specifio
heat of Di only "has been determined directly. Mol. w. of N^At. w. x2i
moL w. of none of the others known.

— ; — I — 1 eoo'-Too" —
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gravities

(appiox.)

Speeifle heats

Atomic weight

Sjoec. grav.

(appioz.)

Occwrence and
prejparalion

Physical
properties

Chemical

(Uquid) '885

15-8

lu large quan-
tity in air.

Many com-
pounds, espe-

cially nitrates

and NH, com-
pounds, are

widely distri-

buted in large

quantities.

Prepared by
removing
from air.

NiTBOOKH Tanabidm

Colourless,

tasteless,

odourless gas

;

liquefied at

very low temp,
and greatpres-

sure, liquid

boils at c.

-195°

Combines
slowly witb
underinfluence
of electric dis-

charge; also to

a small extent

with H. At
high temp,
combines with
B, Or, Mg, Si,

and y ; and
perhaps also

with Al, Fe,

and Zn. Com-
pounds exhibit

most diverse

ohem. proper-

ties ; oxides

are generally

acidic ; one
hydride is

strongly alka'

line, another is

aoidio. Never
replaces H of

acids to form
salts. Forms
the oxychlor-

ideNOOI. An
allotropicform
perhaps exists,

proof is not
satisfactory.

Atom is tri-

Talent in NH..

6-6

9-1

Vanadates of

Pb, Ca,Bi, &c,

occur as com-
paratively rare

minerals.

Small quanti-

ties of V com-
pounds are

very widely
distributed.

Prepared by
long-continued
heating "VOlj
inH.

Grey, lustrous

crystalline

powder.

13-4

Niobates occur
in a few rare

minerals. Pie-
pared by re-

peatedly heat-

ing NbCl, in
H.

Steel grey, lus-

trous solid.

Bums in air to

VjO, then to

VjOj, and
finally to VjiOs.

Burns in CI to

VC1<. Com-
bines vrith N
to form VN.
Dissolved by
cone. HjSOj
and HNO;
forms vana-
dates withmol-
ten alkalis.

Some oxides

are basic, e.g.

VjOj ; others

are basic and
acidic, e.j.VaOj

which forms
saltswith acids
and also with
alkalis. Be-

acts both as a
metal and a
non - metal.

Forms oxy-
chlorides

VOCl,, VOClj,
and VOCl.
Does not form
a hydride.

Atom is tetra-

valent in VCI4,
perhaps triva-

leut in VOCl,.

KlOBHW

BnmB in air to

NbjOj. Com-
bines with CI

toNbClj. Sol.

inoonc.HjSOj,
not in HNO3
or HClAq.
NbjOj forms
niobates with
basic oxides

;

also dissolves

inBLjSO,, but
no definite

salts isolated.

No hydride
known with
certainty, but
there are in-

dications of ex-

istence of hy-
dride. Forms
a nitride. Oxy-
chloride is

NbOCl,. Com-
poundsformed
by replacingH
of acids by Nb
not yet iso-

lated, but pro-

bably exist.

NbF, and
NbOF, form
many double
salts. Atom
peutavalent in
NbOI..

SiDTMICU

6-5

•04563

22-1

Silicate of Bi is

found in seve-

ral rare mine-
rals. Prepared
by heating

DiOla with K

;

or by electro-

lysing molten
DiCl,.

White solid,

with slightly

yellow tinge

;

hard, ductile.

Burns in air to

DiA- DiA
exists and acts

as a peroxide.

BiA is basic,

easily sol. di-

lute acids. De-
composes cold

water slowly,

and hot water
rapidly. Di is

almost cer-

tainly a mix-
ture or com-
pound of two
or more ele-

ments. DiOCl
is isolated. No
hydride. No
compounds

Tantaldk

U{?)

16-6 (?)

Tantalates

occur with nio-

bates in a few
rare minerals.

Prepared by
heating
KjTaF, with

K, or NajTaP,
withNa.

Grey, lustrous,

solid; not ob-

tained free

from impuri-
ties.

Barns in air to

TaA- Com-
bines with Gl

to form TaCl,.

lajO, forms
tantalates with
alkalis; seems
tohave nobasic

properties. Sol.

only in HFAq,
and HjSO< +
HFAq. Forms
a nitride. No
hydrideknown.
No oxyohlor-

ides isolated.

Atom penta-

valentiuIaClj.
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PHOspnouna Afismno ASTIMONT Ebbidm Bismuth

Atomic weights
Molecular

Melting-points
(appioz.)

(approz.)

Specific heats

4tomic weight

Spec, gra/o.

Occurrence and
preparation

30-96

61-92 and 123-84

74-9

149-6 and 299-6

120

(?) 120 (7) 240

166

Compounds of all these elements, except Er, have been
each, except Er, has been determined directly.

Physical

Chemical
properties

45° .

1-9

202

16-3

Many phoS'

phates occurin
large quanti-

ties andwidely
distributed in

rocks and
waters, also in

bones and
plants. Com-
pounds of P
with C, N, and
0, are found
in nerve and
brain matter.

Prepared by
heating
Ca3(P04)2 with
SiO, and C.

Soft, wax-like,

crystalline sO'

lid ; also a red
amorphous
BoUd.Non-con-
ductor of elec-

tricity.

Bums in air to

PjOjandPjOj.
Combines di-

rectly with CI,

Br, and I, to

form FX, and
PXj. Oxidised

by HNO3 to

HjPO,. Oxides
are anhydrides;

several oxy-

acids known.
Does not form
salts by re-

placing H of

acids. Hydride
FH, resembles

NH3, but is

less alkaline.

Exists in

two allotropic

forms. Atom
trivalent and
pentavalent in

j
gaseous mole-

ooles.

500° (under
pressure)

5-7

•083

13-2

Is found native

in small quan-
tity ; com-
pounds with S
and other ele-

ments are

widely distri-

buted, but are

not found in

very large

quantities.

Prepared by
reducingAsjO,
byC.

Giey, hard,
brittle, crystal-

line, solid ;

also as a black

amorphous
powder. Pair
conductor of

electricity.

Burns in air to

AsA; MOa
also known.
Combines di-

rectly with CI,

Br, and I, to

form AsX,.
Oxidised by
HNO, to

HjAsOi. Ox-
ides are acidic,

and AS2O3 is

also feebly

basic. Does
not form
salts by repla-

cingHof acids.

Hydride AsH,
is scarcely if

at all alkaline.

Exists in two
allotropic

forms. Atom
trivalent in

gaseous mole-
cules.

425°

6-7

•068

18

Sb found native

in small quan-
tity ; SbjS,

occurs in

comparatively
smtdl quanti-

ties, fairly

widely distri-

buted ; other

compounds
also occur spa-
ringly. Pre-
pared by re-

ducing SbjO,
byO.

White, lustrous,

brittle, very
crystalline,

solid. Fair
conductor of

electricity.

Bums in air to

SbA; SbA
also known.
Combines di-

rectly with CI,

Br, and I, to

form SbXj and
SbXj. Oxidised

by HNOj to

SbjO, and
SbJOyXEJO.
Oxides are

acidic and
basic. Forms
a few salts by
replacing H of

acids. Decom-
poses steam,
evolving H.
Hydride SbH,
is not alkaline.

Atom trivalent

in gaseous
molecules.

A,s silicate in a
few rare mine-
rals. Er has
not yet been
isolated.

Not isolated.

208

(?)208or(?)416

and S.H. of

270"

9-9

-0308

20-5

Bi found native;
chief com-
pounds are

BijSgandBijO,,
not found in

anylarge quan-
tities, but fairly

widely distri-

buted. Pre-

pared by redu-

cingBigO, by 0.

Beactions of Er
not known, as
the metal has
not yet been
isolated. Very
probably Er is

a mixture or

compound of

two or more
elements.

'Etfia is basic,

no acidic ox-

ide known. No
hydrideknown,
No compound
yet gasified.

White, with
slightlyreddish

tinge ; brittle,

crystalline, not

good conductor
of electricity.

Bums in air to

form BijOs;
BijO, also

known. Com-
bines directly

with CI,Br,and
I,toformBiX,.
Oxidised by
HNO3 to

Bi3N05. Oxides
are basic ;Bi20,

acts as a basic

peroxide with
perhaps very
feeble acidic

properties.

Many salts

formed by re-

placing H of

acids by Bi,

Decomposes
Bteam,evolving

H. No hydride
isolated. Atom
trivalent in

gaseous mole-
cules.
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General formulta and characters of chief

compounds. MH3 ; M = N, P, Aa. Sb. MjO, ; M =
any element of the group except Hb and Ta.
MjO, ; M= N, P, V, Nb, Sb, Ta, Bi. MA ; M =
any of the elements except Er. MjS, ; M=
P, V, As, Sb, Di, Bi. M^Sj-, M = P, V, As, Sb;
gome other sulphides known, e.g. NS, VS, TaSj

;

no sulphide of Nb or Er isolated. MCI, ; M =
any of the elements except Er and Ta. MCI5

;

M= P, Kb, Sb, Ta ; some other haloid compounds
exist, e.gf.PjI^, VCI4 ; no haloid compounds of Er
isolated with certainty. HMO3, H3MO,, HaMOj,
H4M2O, ; most of these acids exist for M = N, P,
V, As, Sb ; acids containing Nb and Ta also

known ; no acids of Di, Er, or Bi isolated.

MjSSO., &c.; M = Di, Er, Bi. VO(SO,),
(VOj),(S04)3, &c. AsA-kSOj ; SbA-^SOj, Ac.

The hydrides NH,, PH„ ASH3, and SbH,
show a gradation of properties, from the strongly
alkaline NH, to the neutral AsH, and SbH3

;

NH, combines readily with acids, PH3 only with
such strong acids as HI or HOI; AsH, and
SbHg do not combine with acids. AsH, and
SbH, are easily decomposed by heat, while NH,
and PH, are stable in this respect. The hy-
drides are all oxidised by mixing with and
heating, NH, being the most difSoult to change
in this way. A hydride of Nb (? NbH) probably
exists. N forms also the hydrides NjH and
N^H^; the former is a fairly strong acid, the
latter is basic. Besides PH„ two hydrides of

P, viz. P2H4 and P4H2, exist.

Begarded broadly, the oxides may be divided

into three classes : (1)acidic oxides,th.oB6 ofN and
P ; (2) basic, thoseof Di, Er, and Bi ; (3) acidicand
basic, those of Y, As, and Sb—acidic and ? basic,

oxides of Nb and Ta. The distinctly acidic

oxides of N areNjO^NO:, and NA ; with water

NA forms HNO^q, and NA forms HNOjAq,
but NOj produces both HNOj and HNO,; NjO
may be called the anhydride of BiJSJO^ inasmuch
as it is formed by heating H^N^O^Aq, but the
acid has not been obtained from N^O. NO can
hardly be classed as acidic or basic ; there are

compounds in which NO may be regarded as

playing the part of the more positive radicle,

e.g. NOCl and NO.H.SOj, and there are others

in which NO seems to form the negative radicle,

e.g'. (NOjjHj, and perhaps NO.OH. PA and
PA react with water to form H,FO,Aq and
l^PO^Aq respectively ; PA forms both of these

acids. The oxides MAi where M = Di, Er, or

Bi, react with acids to form salts M^.SX (X= SO4,

2N0„ &c.) ; BijOj forms salts Bi^.SX and evolves

O, this oxide probably forms bismuthates

—

Bi^Oj.icMjO—when fused with large excess of

alkalis, but these bimuthates cannot be isolated.

VA probably forms salts with acids ; the com-
pound VA(S03)4.a!H20 has been isolated. VA
with strong acids forms salts xYjO,.yA. (A=
acidic oxide, SO,, &o.), and with alkalis it pro-
duces salts of the type xYjOi.yM.fi. V^O, reacts
with alkalis to produce vanadates xYfi^.yMfi

;

it also combines with several anhydrides to form
salts aVA-yA (A= acidic oxide, PA. SO,, &o.);
the acids HVO, and HjVA liave been isolated.
AsA does not form an acid with water, but with
EOHAq it produces KAsOji AsA ^th water

2 4
Xven series N = 14 V=61 Nb

3 6
Odd series P = 3X As = 75

forms E,A804. AsA combines with a few an-
hydrides of strong acids to form such compounds
as sbAsA/^SO,. Neither SbA "lor SbA forms
an acid with water ; a few unstable salts SbA-M^O
have been isolated ; three weakly acidic hydrates
of SbA are known, from each of which salts are
derived. With acidic oxides SbA combines to
form x8hfi^.y\ (A = acidic oxide, SO,, Ac), some
of these compounds are fairly well-defined salts,

e.g. SbA-SSO,. The oxides NbA and TaA
form salts when fused with alkalis, xMfiyyM.fi

;

these oxides dissolve in some strong acids,
probably with formation of salts, although none
has yet been isolated.

The oxyacids of the nitrogen elements are
numerous; oxyacids of all except Di, Er, and
Bi are known. The table on p. 575 presents the
composition of the most marked of the acids, and
the relations between them, their corresponding
oxides, and their salts ; the symbol Aq added to
the formula of an acid means that that acid is

known only in aqueous solution; M here stands
for a monovalent metal ; BO = basic oxide gene-
rally, including M^O, MO, M2O3.

The acids of N and P possess the charac-
teristics of acids much more fully than any of

the other oxyacids of the N elements. HNO^,
HNO, ; HPO3, H3PO4, H4PA, H3PO3 ; H3ASO4;
these acids are produced by the reaction of their

corresponding oxides with water—the other acids

of the N elements are not obtained directly from
their oxides, although in many cases the oxides
are formed by heating the acids. HNOsAq is a
very strong acid, about equal to HOIAq ; putting
the strength or affinity of HN03&.q as 100, that
of H,P04Aq is approximately about 6, and thai

of HjAsOjAq about 4. One can scarcely give

the name acid to the hydrated oxides of Nb and
Ta, and it is very doubtful whether Sb^Oa.SHjO
( = HjSbO,) can be called an acid. It should be
remembered that the oxides of Nb and Ta have
not been very fully examined.

The chief haloid compounds of the nitro-

gen elements are MX, and MXji no haloid com-
pound of Er has been isolated with certainty

;

TaX, is not known, and pentahaloid compounds
of N, V, As, Di, and Bi have not yet been pre-

pared. V forms VCI4, which has been gasified

unchanged. Most of the haloid compounds are

formed by the direct union of their elements

;

they are decomposed by water, forming HXAq,
and oxyacids or hydrated oxides in the cases of

N, P, V, As, Nb, and Ta, and oxyhaloid com-
pounds in the oases of Di (? Br) and Bi ; SbCl,

gives SbOCl if little water is used, but SbAM
if much warm water is employed.

The sulphides, M^S,, of P, Y, As, and Sb
react with alkali sulphides to form alkali thio-

salts ; Di^S, and Bi^S, show no acidic properties

;

Er and Nb sulphides have not been isolated, and
the sulphides of Ta have been studied but

slightly; NS is an explosive compound, which
forms NH4 salts of thionio acids when treated

with water or potash.

The nitrogen elements form Group Y. of the

elements in the classification based on the

periodic law. This group is composed as

follows :

—

6 8 10
94 Di= 144 Ta= 182

7 9 11
Sb = 120 Er=166 Bi = 208
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Aold Salts
Oorrespoadlng

oxide
Bemarki

Nitrogen

:

HKO2A4

HKO,

Phosphorus:

H^O,

[H,a^,oj

H,.HPO,

HPO,; H^fOi; H«PA

HVO,; H,VA

Arseme

:

HAsO,; HjAaO,;
BiASjO,

Mp?,0,

MNO,

MNO,; also MjNO^;
and many basio ni-

trates aNjOj.j/EO

;

also probably a few
acid salts

M'N03.a!N,0,

None

M.ByOj

M.HPOj and MjPO,

M,.H^A

Mj-HPOa and M.H^PO,

M,PjO„ MjHjPjO,

MVO3; MjVA; also

salts of types M3VO4,

MAsOj; MaAsO,

MAsO,; MHjAaOfl
MgHAsO^, MsAsO^;
M^ABjO,

N.0

NA

NA

NA

None

None

PA(?)

PA

PA

VA

AbA

As,0,

Acid not formed from N.^O, but

NjO obtained by heating

H2NAM1 and by action of

H2SO1 on MjNjOjAq.

Acid obtained by dissolving

NA ii^ fair quantity of cold

water ; solution slowly decom-
poses to HNOgAq and NO.
Doubtful whether HNOjAq
has been obtained quite free

from HNOj.

N2O5 reacts with water to form
HNOsAq; NA obtained by
removing HjO from ENO,
by PA.

Acid formed by adding very
cone. HNOj
and cooling.

Acid obtained by action of equi-

valent quantity of H^SO^Aq
on Ba(HsPOj)j, which is pro-

duced by P reacting with
BaOAq. EgPO^ decomposes
by heat to HaPO^ and PH3.

H2PO3 obtained by H^S on PbPO,
in water and evaporation in
vacuo. HjFOjAq fairly stable;

boiled with HjSO^Aq forma
HaPOjAq and HaPO^Aq.

Acid unknown. Na salt got by
heating NaH^POj.SHjO to

160°; Pb salt got by heating
PbH2(HPOs)2to UO°im vacuo.

Acid obtained by slow action of

cold water on PjO,; decom-
posed by heat to H,P04 and
PHa.

Acids obtained by action of

water on PA- A- little cold

water gives HPO, ; cold water
and PjOs in ratio PA^HjO
give H4P2O, ; much water
gives HjPO,. HjPOj heated
gives H4P2O,, and this at

higher temperature gives

HPO3. PjOj is not obtained
by heating the acids.

Acids not obtained directly from
the oxide ; but YjO^ obtained

by heating the acids.

AsA ^ water does not form an
acid, but reacts with alkalis

&o. to form salts.

EsAs04 obtained by action of

HjO on AsAi ^As04 gives

H4AS2O,, and at higher tem-
perature HAsO, is formed;
on heatiog HAsO,, AaA <^nd

H,0 are produced.
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hem, 4.163, 231; Kaohler, 4. 191, 144). Plates
(from water).—NH,A'.—NaA'4aq.—CaA'2 3aq

:

slender needles.—BaA'j 5aq.—BaA', 3aq.—AgA'.
formerly supposed to be C,H|jNjOo, " Di-niiro-
heptoic acid, under Cahphoii, vol. i. p. 672.

NITfiOHEXYlENE 0,H„NOj (?). (210°-
215°). A product of the action of HNO3 (S.G.
1-34) on the fraction 95°-100° of the petroleum
of Baku (Beilstein a. Kurbatoff, B. 13, 1820).

m-NITEO-HIPPUBIC ACID C,HsN»0. i.e.

C,H,(NOJ.0O.NH.CHj.0O2H. [162°]. S.-36at
23°. Formed by the action of HNO, and HjSOj
on hippuric acid ; and occurs in dogs' urine after

administration of m-nitro-benzoic acid (Berta-

gnini, A. 78, 100 ; Schwanert, A. 112, 69 ; Con-
rad, J.pr. [2] 16, 254). Needles. Split up by
HGlAq into glycocoU and m-nitro-benzoic acid.

CaA's 3aq. — BaA'p—CuA'j 5aq.— ZnA', 6aq.—
PbA'j5aq.—AgA'.

i)-Kitro-hippurio acid OjH,NjOs. [129°].

Occurs in mine after a dose of j>-nitro-toluene

(Jaff6, B. 7, 1673). Orange prisms (from alco-

hol).—^BaA',4aq.—^AgA' : long needles.—Urea
salt HA'CONjH,. [180°]. Occurs in dogs'

urine after a dose of 2>-nitro-benzoic aldehyde
(Sieber a. Smirnoff, M. 8, 90). Pearly plates.

HITEO-HYDANTOiir CsHsNjO^ i.e.

NH<C0:0H(N03>' [1'°°]- ^°™«* ^'°'^

bydantoin and HNO, (Franchimont a. Klobbie,
B. T. G. 7, 12),

DI-jp-mTBO-HYSBOBEirzOlH.
Acetyl derivative

C5H,(N02).OH(OAo).CH(OAc).0^,NO™ [340°].

From the dibromide ol di-^-nitro-di-phenyl-

ethylene and alcoholic KOAc (Elbs a. Bauer,
J.pr. [2] 34, 346). Small yellow crystals, m. sol.

alcohol, ether, and glacial HOAc.
KITEOHYDEOCHLORIC ACID d.-Ohiob-

HTDBio AoiD, Reactions'^ No. 17, vol. ii. p. 8.

NITEG-HYDEOCINNAIHIG ACID v. Nitbo-
jB-PHENYL-PROPIONIO ACID.

DI-NITBO-HTDBO-iJ-COUKAEIC ACID v.

Dl-NITK0-p-0XT-/3-PHENTIi-PR0PIONIC ACID.

NITE0-HYDE0-i((-CUM0aUIN0NEC,H„NOj
i.e. C.Me3(N0j)(0H)j. [106°]. Formed from
nitro-^-cumoquinone and SO, (Net, A. 237, IB).

Yellow needles (from ether).

NITE0-HYDE0-(j8)-KAPHTH0QUIir01IE
0,„H,NOjt.e.C,„H5(NOJ(OH)j. [159-5°]. Formed
from nitro-(j3) -naphthoquinone and SO, (Zaert-

ling, B. 23, 177 ; of. Groves, O. J. 45, 299). Bed
needles, sol. boiUng water.

NITEO-HYDEOftUmONE. Mono-methyl
ether C5H3(N02)(0Me)(0H). [83°]. Formed
from HNO, and C„Hj(0Me)(0H) in ether (Wesel-

sky a. Benedikt, M. 2, 369). Orange needles.

Di-methyl ether cX(NOj)(OMe)j. [71°].

Formed from 05Hj(0Me)2 and cold dilute (1:10)

HNO3 (Habermann, B. 11, 1034; Muhlhauser,
A, 207, 253). Felted needles.

Mono-ethyl ether CsH3(N02)(0Et)(0H).
[83°]. Yellow needles (W. a. B.).

Di-ethyl ether G^i^O^ISmt)^. [49°].

Formed by nitration (Nietzki, A. 215, 148).

Mono-hemyl derivative
C^,(NOJ(OC^,)(OH). [158°]. Formed by
boiling the benzyl derivative of nitro-arbutin

with dilute HjSOi (SohifE a. Pellizzari, A. 221,

871 ; G. 14, 601). Yellow needles (from water).

Vol,. TIT.

Di-benzyl derivative
0,H3(N0J(0C,H,)j. [83°]. Obtained by nitration
of CsHj(OC,H,).^. Yellow needles (from alcohol).

Di-propionyl derivative
C8H3(NO.J(O.OOEt)2. [86°]. Obtained by nitra-

tion (Hesse, A. 200, 247).

Di-nitro-hydroquinone OJBjNjO, i.e.

0A(N0Jj(0H)2 [5:2:4:1]. [136=]. Obtained by
saponification of its di-acetyl derivative (Nietzki,
B. 11, 469 ; A. 215, 145) and also by boiling di-

nitro-arbutin with dilute H^SO, (Streoker, A.
118, 293). Flat golden needles (from water).
Its alkaline solutions are violet.—BaA" : violet-
black needles with bronze lustre.

Di-acetyl derivative. [96°]. Obtained
by nitrating the di-acetyl derivative of hydro-
quinone. Yellow needles.

Mono-methyl ether [102°]. Needles.
Di-methyl ether. The two crystalline

isomerides CjH2(N02),(OMe)2[3:2:l:4] [177°] and
C,Hj(NOj)2(OMe)j[5:2:l:4] [202°] are formed by
nitrating C5Hj(0Me)2 (Nietzki a.Eechberg,B. 23,
1216).

Mono-ethyl ether [71°]. Yellow needles.

Di-ethyl ether. The two crystalline

isomerides CsH2(NO.j2(OBt)j[3:2:l:4] [130°] and
CjH2(N02)2(OEt)2[5:2:l:4] [176°] are formed by
nitration of the di-ethyl derivative of hydro-
quinone (Nietzki, A. 216, 150 ; N. a. B.).

Methyl ethyl ether
C,H2(N0j)j(0Me)(0Bt). [144°]. Formed from
C,H,(N0J2(0Me)(0Et) (Fiala, K. 6, 914).

Benzyl ether C,Hj(N02)2(0C,H,)(0H).
[137°]. Formed by nitration (S. a. P.). Golden
needles.—KA' aq : explosive scarlet needles.

—

0,3H„N20e2NH3. Loses NH, in air, forming
NHjA', which is stable.

Irl-nitro-hydroquiuone. Di-methyl ether
C„H(N0.,)3(0Me)2. [101°]. Formed by adding
a solution of ClgH4(0Me)2in HOAc to a cold mix-
ture of HjSO, and fuming HNO3 (H.). Yellow
needles (from alcohol).

Di-ethyl ether 08H(N02),(OEt)j. [130°].

Formed from either 05H2(N02).^(OEt)j by further
nitration (Nietzki). Yellow needles. Aniline
forms red crystals of CBH(N02)2(NHPh)(OEt),
[133°] whence alcoholic potash yields "yellow

crystals of 03H(N02)2(OH)(OEt)j [152°].

Tetra-nitro-hydroqninone. Di-isobutyl
ether C|,(N02)4(OC4Hg)2. Formed by nitrating

CjH4(00jH3)2 (Schubert, M. 3, 686). Needles
(frqm alcohol), v. sol. hot HOAc.

DI-NIIEO-HYDEOIOLTTaUINONE
C^Me(N02)j(OH)2. [149°-153°]. Obtained by
saponifying its mono-acetyl derivative, which is

got by nitrating the di-acetyl derivative of hydro-
toluquinone (Kehrmanh a. Brasch, J. pr. [2] 39,

377). Yellowish-red crystals (containing aq).

Acetyl deriva tive
0jHMe(N02)2(0Ac)(0H). [146°]. Yellow crystals.

Di-acetyl derivative
CcHMe(N02),(0Ac)j. [154''-157°]. Colourless

silky needles.

NITEO-DI-IKIDO-HTDBOQTTINONE
C.H(N02)(NH)2(0H)2£3:5:2:4:1]. Formed from
di-amido-hydro'quinone sulphate, HOAo, and
HNO, (S.G. 1-4) (Nietzki a. Schmidt, B. 22,

1658). Needles or prisms, Beduoed by SuOl, to

tri-amido-hydroquinone.

PP
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NITBO-IUIDO-DI-FHENYL .8VLFH0XIDE

NH<^^"2^^^>S0. Formed by nitration of

imido-£-phenyl-suIpliozide (Bernthsen, B. 17,

(a)-Di-nitro-imido-di-pheiiyl-snlplioxide

^^<C niNoi^^^- ^°""«^> together with

the (/3)-isomeride by nitration of imido-di-phenyl-

sulphide (Bernthsen, A. 230, 115). Orange
needles. Beduced by SnOl^ and HCl to (a).£>

amido-imido-di-phenyl sulphide.

Acetyl derivative Oj^^Jus^aSO^.
(/3)-Di-mtro-iiuido-di-plienyl-siilpliozide.

Lemon-yellow powder. Beduced by SnCl, and
HOI to (3)-di-amido-imido-di-phenyl sulphide.

NITBO-OI-IMISO-BESOBCIN
CeH{NH)j(NOj)(OH)2[6:4:2:3:l]. Formed from
di-amido-resorcm sulphate, HOAc, and HKO,
(Nietzki a. Schmidt, B. 22, 1659). Needles.—
K^A" : orange needles.

NITEO-INDAZINE C,H5(N0j)N,. [181°].

Formed, together with nitro-cresol, by heating
diazotised (4,1, 2)-nitro-o-toluidine sulphate
with water (Witt, Nolting, a. Grandmougin, B.
23, 3636). Keedles. Yields a methyl deriva-

tive 0,H,Me(N0j)N2 [159°], an acetyl derivative

[U0°], and a bromo- derivative C,H4Br(N02)N2
r229°].

SI-NITBO-mDIIT V. Indin.

BI-NlIBO-INDIOOv. iNDiao.

HITBO-IN'OSIIE V. Inoshe.
HITBO-IODO- compounds v. Iooo-iiitbo-

compounds.
NITBO-ISATIir V. IsATDi.

NITBO-ISATOIC ACID v. IsAioia aoid.

NITBO-LACIIC ACID v. KiiBO-oxz-FBOfioina

ACID.

TBI-NITBO-LATIBENE 0„H,3(N0.J,(?). [84°].

From laurene, HNOj, and HjSO, (Fittig, A. 145,

ISO).

ITITBOLIC ACIDS. Compounds of the form
R.CH(NO)(NOj) or B.C(N02):N0H. They are

formed by the action of nitrous acid (i.e. EHO,
and HjSO,) on the sodium derivatives of primary
nitro-paraffins, and by the action of hydroxyl-

amine on the compounds B.C(N02)Br2. Their

alkaline solutions are red (V. Meyer, B. 7, 1510

;

cf. vol. i. p. 101). The compounds of the form
BB'C(NO)(KO.J formed by the action of nitrous

acid on secondary nitro-paraffins are called

pseudonitroles. The pseudonitroles are also

formed by the action of NO^ upon ketones ; thus
acetone yields (CH3),C(N0)(N0j) (Scholl, B.
21, 506). The pseudonitroles may perhaps
be formulated EE'CiN.O.NOj (V. Meyer, B. 21,

1291). The pseudonitroles do not form salts;

their solutions are blue.

NITBO-MAIONIC ETHEB CH(NOj)(COJEt),.
Formed from malonic ether (1 pt.) and HNO,
(5 pts. of S.G. 1-5), the product being extracted

with ether (Franchimont a. Elobbie, B. T. C. 8,

283). Heavy oil, decomposing carbonates and
forming a white crystalline compound with NH„
decomposing at 150°.

Uetbyl nitro-malonate forms the snalogons
CH(NOJ(CO,Me),NH, [o. 166°].

o-NlTEO-MANDELIC ACID 0,H,NO. i.e

C,H,(NOJ.CH(OH).CO^. [140°]. Formed from
di-w-bromo-o-nitro-acetophenone and very dilute
KOE (Tangier a. WBhrle, B. 20, 2201). Formed

also from o-nitro-benzoic aldehyde, ECy, MeOH,
and HCl (Engler a. Zielke, B. 22, 207). Small
crystals, v. sol. water.

Methyl ether UeA!. [74-5°]. Sol. alcohol.

Tn-ITitro-mandeUc acid. [120°]. Formedfrom
m-nitro-a-amido-phenyl-aoetic acid and HNO,
(FlSchl a. Loe, B. 18, 1181) and also from di-u-

bromo-m-nitro-acetophenone and dilute EOH
(E. a. W.). TeUowish rhombohedra with bitter

taste.—NHjA'.—AgA'.
Ethyl ether BtA'. [63°].

m-Kitro-mandelic imido-ether

CeH^(NO.,).OH(OH).C(NH)OBt. [84°]. Formed
from m-nitro-benzoic aldehyde, ECy, alcohol,

and HCl (Beyer, J.pr. [2] 31, 393). Dendritic

needles (from ligroiin).-B'H01. [129°]. Needles.

Cold dilate HClAq converts it quickly into

m-nitro-mandelio ether [63°].

jp-Nitro-mandelic acid [126°]. Formed in

like manner (B. a. Z.). TieldS ^-oxy-phenyl-

glyoxylic acid on boiling with aqueous Na^CO,.
Methyl ether MeA.'. [87°]. Prisms.

SJthy I ether EtA.'. [76°]. Needles.

KITBO-UESIDINE v. Nitbo-amido-uesiitXi-

ENE.

KITBO-MESITOL C,HMe,(NOj)(OH). [64°].

From nitro-amido-mesitylene audHN02(Eneoht,
B. 15, 1376 ; A. 216, 98). Yellow plates (from

water), volatile with steam.

NITEO-MESITYLESE O.HjMe3(NO,). [42°].

(255°). Formed, together with much di-nitro-

mesitylene, from mesitylene and HNO, (S.G. 1-38)

(Fittig, A. 141, 132 ; 147, 2). Formed also from
nitro-amido-mesitylene and HNO^ (Iiadenburg,

A. 179, 170 ; Elobbie, R. T. C. 6, 31). Triclinio

prisms (from alcohol). CrO, in HOAc oxidises

it to CsH2Mej(NOj).COjH[6:2:l:4] [200°-225°]

(Emerson, Am. 8, 268).

Di-nitro-mesitylene C8HMe3(NOj)j. [86°].

Obtained by dropping mesitylene into cooled

fuming HNO,. Trimetric prisms, m. sol. hot

alcohol.

Tri-nitro-mesitylene 0,Mej(NOj),. [232°].

Formed from mesitylene, HNO,, and HjSO,.

Colourless needles (from hot alcohol) or tri-

cUnic prisms (from acetone). Yields NH, and
di-amido-mesitylene on reduction by tin and

HClAq.
NITBO-MESITTLENE SULPHONIC ACID

C.H„NSOs i.e. C^Me3(NO.J(S03H). [131°].

S. 100 in the cold. Formed from mesitylene

Eulphonio acid and HNO, (Boze, Z. [2] 6, 74;

A. 164, 65). Prisms (containing 1^ aq).—EA'aq.

—BaA'j.—CuA'j 3aq.—PbA'j aq.

(a)-iriTBO-MESITTLEiriC ACID CsH,N0,
i.e. C,H2Mej(N0j)(C0jH) [6:3:2:1]. [212°].

Formed by nitrating mesitylenic acid (Schmitz,

A. 193, 162). Colourless crystals (from alcohol).

—BaA'j 4aq: needles, v. e. sol. water.

Ethyl ether MA.'. [64°]. Tables.

(i8)-Nitro-me8itylenie aoid

C3H2Me,{N0j)(C02H) [5:3:4:1]. [223°J. Found,

in small quantity, in preparing the preceding

acid (Fittig, A. 141, 149; 147, 48; Schmitz).

Formed also by oxidising nitro-mesitylene {^.v.)

monoolinic crystals (from alcohol). Melts at

179° when crystallised from water.—^BaA', 4aq.

— BaA'j2aq. — BaA',6aq. — CaA',6aq. -^

MffA'j llaq.—AgA'.
Ethyl ether 'EtA.' [73°]. Needlttk
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SITBO-UESITTI-FHTHALIUIDE

O.H,<^^Q>N.O,flMe,(NOJ. [2X0"]. Formed

by nitration of mesityl-phthalimide (Eisenberg,
B. 15, 1018). Prisms, sol. aloobol.

Di-nitro-mesityl-phihalimide

C.H,<pQ>N.C.Mea(NO,)s. [242^. Formed

from mesityl-phthalimide, HNO„ and H2S04(E.).
Needles, sol. alcohol.

KITfiO-METHANE CH,.NO,. Mol. w. 61.

(101°). S.G. if 1-1441
; If 1-1330. M.M. 1-858

(Ferkin, C. J. 55, 687). S.V. 59-5 (Sohi£E ; Lossen,
A.-i:.i,n). H.F.p. 18,600. HJ-.v. 17,440 (Thom-
sen, Th.). Formed, unaccompanied by methyl
nitrite, from Mel and AgNOj (V. Meyer, A. 171,
3'i). Formed also by heating potassium chloro-

ncetate w:th potassium nitrite (Eolbe, J.pr. [2]

5, 127-, Preibisch, J.pr. [2] 7, 480; 8, 316).

Heavy oil. With alcoholic potash it gives a pp.
of CH.iK.NOj(EtOH), the aqueous solution of

which is ppd. by HgCl,, the pp. being explosive.

Iron and acetia acid reduce it to methylamine.
Fuming H,SO, forms hydroxylamine and CO.
HOlAq (S.G. 1-14) at 150° forms formic acid
and hydroxylamine. Benzoic aldehyde yields

C„H,.CH:CH.NO., (characteristic) (Priebs, X. 225,

319). Nitro-methane converts dichlorhydrin
CH C1.CH(0H).CI1,C1 into di-ohloro-formin

CHJC1.CH(0CH0).CH2C1 (Ptaagst, J. pr. [2] 32,

237). ZnEtj, followed by water, yields methyl-
di-ethyl-hydroxylamine (Bevad, J. B. 20, 125).

Bi-nitro-methane. Potassium salt
CHK(N02)2. Formed by passing H^S into a solu-

tion of CBrE(N0,,)2 mixed with ammonia (Vil-

liers, Bl. [2] 41, 282). Tellow explosive crystals.

Tri-nitro-methane CH(NOJj. Nitrq/Vrm.
[15°]. Formed by boiling with water tri-nitro-

acetonitrile, a product of the action of HKO,
and H.^SO, on fulminuric acid (SchischkoS, A.
108, 364). White crystals, m. sol. water. Ex-
plodes when quickly heated. Beduced by tin

and HCl to hydroxylamine, NH,, and HCy (V.

Meyer a. Locher, A. 180, 172).
Tetra-nitro-methane C(N02)4. Mol. w. 196.

[13°]. (126°). Formed from tri-nitro-methane,

cone. H2SO4, and fmning HNO, (Schischkoff, A.

119, 248). White crystals, which wiU not burn.

NIIBO-METHAITE TBICABBOXYLIC
ETHEB C(N0j)(C0jEt)3. Formed from
CH(C02Et). and HNO, (S.G. 1-62) (Franchimont
a. Klobbie, B. T. C. 9, 220). Oil.

miBO-UETHANE SISirLFHOITIC ACID
CH(N0,)(S03H),. The salt KjA", formed by the

action of cone. H,SO,Aq on chloropicrin crystal-

lises in minute plates, t. si. sol. cold water
(Bathke, A. 161, 153 ; 167, 220).

NITBO-METHOXT- compoands v. Methyl
derivatives of Niibo-ozt- compounds.

NITBO -m - METHYL - AMIBO - BEHZEITE
SUIPHONIC ACID C,H„NjS05 t.e.

0,H,(NMej)(NOJ.SO,H. Formed together with

0^,(NOJNMe„ from C.H,(NMe2).S0sH and
aqueous NaKO, (Michler a. Walder, B. 14,

2176), Yellow orystals {from water).—BaA',.—

CaAV
mTBO •TETBA UETHYL-SI-AUIDO-BEN-

ZOPHEIfrONE C„H„N,0, i.e.

NMerC,H3(NO.J.OO.O.H4.NMej. [144°]. Formed
from CO(CjH,.NMeJj by nitration (Nathansobn

a. Muller, B. 22, 1883). Needles (from warm
alcohol), si. soi. ether.

Di-nitio-di-methyl-amido-benzoplieiione

C„H,(N0j),(NMe2)C0. [142°]. Obtained from
Cja5.00.0eH,NMej and fuming HNO, (Fischer

A. 206, 88). Nodules (from dilute HOAo).
Tetra -nitre - di -methyl-di-amido-benzophen-

one 00(C„H,(N02)..NMeH)j. [225°]. Formed
by boiling its di-nitro- derivative with phenol
(Van Bomburgh, B. T. C. 6, 252, 365). Plates.

V. si. sol. alcohol.

Di-nitro- derivative
C0(C„H4N0j)2.NMeN0j)j. Formed by the
action o"f cone. HNO, on CO(0jH,NMe2)j or
CS(OsH,NMej)j (E. ; Baither, B. 20, 3296). Yel-

low crystals, decomposing at about 210°.

NITKO - DI METHYL - AMIDO - PHENTOL.
Anhydride of the methylo-hydroxid»

0,H,^A i.e. 0,H3(N0,)<^jjg^. Formed

from nitro-amido-phenol, Mel and KOH (Griess,

B. 13, 647). Yellow crystals.—B'HCl aq.—
B'HI 2aq.—B'jHjPtOlj 6aq : yellow crystals.

Di-nitro-di-methyl-amido-phenol C,HgN,0,
i.e. OsHj(N02)jNMe2(OH). [195°]. Formedfrom
KCy and alcoholic CsH3(N0JjNMej at 50°

(Lippmann a. Fleissner, M. 6, 808). Triclinio

yellow crystals. Converted by boiling KOHAq
into dimethylamine and di-nitro-resorcin [145°],

—NH^A'. [195°].—KA'.-BaA'j l^aq.-AgA'

:

red crystalline pp.
Tri-nitro-methyl-amido-plienol. Nitro- de-

rivative C„H(N0.J,(0H).NMe(N02). [188°].

Formed by boiUng CaH(NOj),.NMe(NOj) with
water (Van Bomburgh, B. T. O. 8, 275). Yellow
crystals (from water). Its methyl ether
C„H(N0.j3(0Me).NMe(N0j) [99=] is formed by
dissolving C,H(N02),NMe(N0j) in MeOH. The
ethyl ether CsH(N0j),(0Et).NMe(N0j) [98°]

is formed in like manner.
DI-NITBO-TETRA-UETHYL-DI -p -AMIDO-

DIPHENYLCjH3(NOj)(NMej).C8H3(NOJ(NMeJ.
[188°]. Obtained by nitration (Michler, B. 14,

2164 ; 17, 118). Bed needles.

BI - NITBO - BI - METHYL -p - AMIDO - DI-
PHENYLAMINE [4:2:1]

CjH3(NOj)2.NH.CBH4NMej. [168°]. Formedfrom
C,H3Cl(NOj)2and 03H,(NHj)(NMej) (Lellmann a.

Mack, B. 23, 2739). -Orange plates.

^-NITBO-DI-MEXHYL-AMIBO-DI-PHENYL-
CARBINOL C„H,(NOs).CH(OH).CsH,NMej,
[96°]. Formed by boiling j>-nitro-benzoic alde-

hydewith di-methyl-anilineandHClAq(Albrecht,
B. 21, 3294). Thin yellow needles.

BeactMms.—1. Dimethyla/mline and ZnCl,
yield O.H,(NOJ.CH(C.H4NMeJj [177°].—2. Boil-

ing alcoholic potash and zinc-diist form an
azo- compound [199°].—3. Zinc-Aust and HCl
reduce it to di-methyl-di-amido-di-phenyl-carbi-

nol [165°] and di-methyl-di-amido-di-phenyl-

methane [93°].

Methylo-iodideWUel. [c. 175°].

o-Nitro-tetra -methyl-di-j>-amido-tri-pIieiiyA

oarbinol C23H2,N30, i.e.

C^4(N0j).C(0H) (OjHjNMej), o-Nitro-mala.

chite green. [163°]. Formed by heating di-

methyl-aniline (3^ pts.) with o-nitro-benzoio

aldehyde (1 pt.) and ZnCl, (1 pt.) on the water-

bath, and oxidising the resulting leuoo-base with
FbO, and dilute H3SO, (0. Fischer a. Schmidt,
J3, 17, 1890). Small yellow orystalg, sol. alcohol.

r r 2
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tn-Nitro-tetra-methyl-di-iP-amido-tri-phenyl-

earWnol [3:1] C,H,(NOj).0(OH)(CsH,NMeJ,.
Formed by oxidation of m-nitro-tetra-iuethyl-di-

auiido-tri-pbenyl-methane (E. a. 0. Fischer, B.
12, 802).—Fiorate: small green needles.

^-Nitro - tetra -methyl - di- amido-tri-phenyl-

carbinol. Formed like the two preceding iso-

merides, and also by heating dimethylaniline

with BzCl and ZnCl (E. a. 0. Fischer, B. 12,

800 ; 14, 2528). Small golden prisms. Dyes a
splendid green,—Picrate; minute needles.

NliaO - DI . METHYL -AMIDO - PHENYL -

HEXYL KETONE G,,U^fi^i.e.
C,Hs(N02)(NMej).C0.C,H„. [65°]. Obtained by
nitrating CsHj(NMej).0O.05H,3 (Auger, Bl. [2]

47, 42). Yellow needles (from alcohol).

o-NITEO - TETEA - METHYI-DI-o-AMIDO-
TBI-PHENYL-UETHANE
CeH,(N0J.0H(0aH,NMe2)j. o-Nitro-Uuco-mala-
cMte-green. [160°]. Prepared by heating o-nitro-

benzoio aldehyde with dimethylaniUue and
ZnClj (Fischer, B. 16, 682; 17, 1889. Yellow
monoclinic prisms, si. sol. alcohol.

m -Nitre -tetra -methyl -di-amido-tri-phenyl-
methane

_
C,H,(NOj).CH(0,H,NMeJj. [152°].

Obtained in the same way from m-nitro-benzoio

aldehyde (E. a. 0. Fischer, B. 12, 802). Yellow
crystals, si. sol. alcohol.

^-Nitro - tetra -methyl-di - amido - tri- phenyl-
methane. [177°]. Obtained from 2'-nitro-benz-

oic aldehyde, dimethylanUine, and ZnCl^ at
100° (Fischer, B. 14, 2526). Golden plates.

Meihylo-iodide B"Me2l,&q. [220°].

Tetra - nitro - di -methyl di - amido-di-phenyl-
methane CH2(C.H2(N02)2.NMeH)j. [250°].

Formed by boiling its di-nitro- derivative with
phenol (Van Bomburgh, B. T. O. 7, 233).

Orange crystals, si. sol. hot alcohol.

Di-nitro- derivative
CH2(C,Hj(N0Jj.NMe.N0j),. Formed from
CH2(CsHj.NMe2)2, acetic acid, and HNO,. Yellow

. crystalline substance, decomposing at 217°-220°.

Heza - nitro - tetra - methyl - di - amido - tri

phenyl-methane. [200°]. Formed by nitrating

CH(0„HJ(CsH<NMe,)2 (0. Fischer, A. 206, 122).

Golden needles, sol. alcohol.

NITEO - DI-METHYL -iJ-AMIDO-PHENYL-
OXAMIC ETHEE O.jH.sNaOs i.e. [1:3:4]

C.Ha(NMej)(NOJ.NH.OO.COjEt. [152°]. Formed
from di-methyl-amido-phenyl-oxamic ether and
nitrous acid (Wurster a. Sendtner, B. 12, 1804).

Bed needles. Gives C6H3(NMej)(NH2), on re-

duction by tin and HClAq.
HITEO - TETEA - METHYL - DI - AMIDO -

PHENYL-DI-TOLYL-METHANE
CA(N02).CH(CBHsMe.NMej),. [224°]. Formed
from di-methyl-m-toluidine and ^-nitro-benzoic

aldehyde (Kock, B. 20, 1562). Yields a picrate

[199°].

NITEO-METHYL-AMINE «. Meibyl-nitbo-
AMINB, p. 279.

Nitro-di-methyl-amine v. Di-uetbil-niibo-

AMINE, p. 280.

o-NITEO-METHYL-AHILINE 0,HgN,0, i.e.

[1:2] 0„H<(NOj).NHMe. [28°]. Formed by heat-

ing o-nitro-phenol with alcoholic methylamine
at 180° (Hempel, J.pr. [2] 41, 164).

mtrosamine OeHj(NOj).N(NO)Me. [36°].

m-Nitro-methyl-auiliue

[l:3jCjH^(N0J.NHMe. [66°]. Formed by methyi-

ation of nt-nitro-aniline (Kolting a. Stricli«T, B,
19, 548). Beddish-yellow needles, sol. hot Ag.

Acetyl derivative CaHj(N02),NAcMe.
[95°]. Needles, soL water (Meldola, 0. /. 53, 777).

Benzoyl derivative G^'SL^z^^O^. [105°].

mtrosamine OsH4(N03).N(NO)Me. [70°].

p-Nitro-methyl-aniline

[l:4]C,H^(N0J.NHMe. [152°]. Formed by heat-
ing [l:4]C„H,(NO,).Ns.NMe.CeHi(N02)[4:l] with
HClAci (Meldola a. Salmon, C. J. 53, 774). Short
thick yellowish-brown prisms or tablets (from
alcohol), si. sol. hot water, v. sol. alcohol.

Acetyl derivative OgH,(N02).NAcMe.
[153°].

Benzoyl derivative. [112°]. Prisma.

mtrosamine C,H4(N0j).N(N0)Me. [100°].

m-Nitro-di-methyl-aniline

CA(N02).NMe.,[l:3]. [61°]. (280°-285°).

Large red prisms. Obtained by heatmg m-nitro-

anUine hydrobromide (1 mol.) with MeOH
(2 mols.) at 100° (S. a. B.). Prepared by nitra-

tion of dimethylaniline in presence of a large

excess of H^SO^, ji-nitrb-dimethylaniline being

formed in smaller quantity. A mixture of

193 g. of HNO3 (B.G. 1-35) and 600 g. of ordinary

H2SO4 is allowed to slowly drop into a solution

of 200 g. of dimethylaniline in 4,000 g. of

ordinary H2SO4, keeping the mixture cooled

below 5°. After standing for 4 or 5 hours it is

poured into about 10 litres of iced water and
filtered from the ppd, p-mtm- derivative, more of

which separates on partial neutralisation with

NajCOj (50 or 60 g. on the whole). The filtrate

neutralised with Na^CO, deposits the nt-nitro-di-

methyl-aniline ; the yield is 160 to 170 g. (GroU,

B. 19, 198).

Methylo-bromide 0,H4(N02).NMe,Br.
Crystalline (Stadel a. Bauer, B. 19, 1941). Yields

crystalline B'MeCl, B'jMe^PtCl,, and unstable

B'MeOH which is converted by. m-nitro-phenol

into CBH4(NO.,).NMe3.0.cX(NO.,) [62°].

p-Nitro-di-methyl-aniliue 0„H,(N02).NMej.

[163°]. Formed by adding HNO, to a solution

of dimethylaniline in HOAo (Weber, B. 10, 760).

Formed also by oxidising ^-nitroso-di-methyl-

aniline with KMnO, (Wurster, B. 12, 528 ; of,

Schraube, B. 8, 616); by heatingp-ohloro-nitro-

benzene with NMe, at 180° (Leymann, B. 15,

1234) ; and by the action of nitrous acid on

C8Hj(NMeJ.S03H (Michler a. Walder, B. 14,

2176), on 0,H4(NMe2).N2.CsHjNMe2 (Lippmann
a. Fleissner, B. 16, 1421) ; and on the base

C„H3(NO.J(NH2)NMej (Hewi, B. 21, 2309).

Yellow needles. Does not form salts.

Di-nitro-methyl-aniline C,H,N,Oj ijt-

C.H3(N02)2.NHMe. [177°].

Formation.—1. From chloro-di-nitro-benzene

and methylamine (Leymann, B. 15, 1234).—2.

By heating C„H3(N0JjNMe2 [78°] in HOAo with

bromine (L.), or CrOj (Van Bomburgh", B. T. 0.

8, 250).—3. By nitratmg the formyl, acetyl, or

oxalyl derivative of methyl-aniline (Norton a.

Allen, B. 18, 1995 ; Norton a. Livermore, B. 20,

2273).
Properties.—Yellow crystals, T. sol. aloohol,

b1. sol. hot water.
Di-nitro-di-methyl-aniline

CeH3(NOj)i,.NMej[4:2:l]. [87°]. Formed from

C„H3Cl(N0j)jand NMe, (Leymann, B. 15, 1283).

Prepared by slowly adding 500 g. of dimethvl-

aniline to a mixture of 6 litres of ordinury cuuo.
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HNO, and 6 litres of water, cooled toO"; the
yield being 116° (Mertens, B. 19, 2123; c/.

Weber, B. 10, 763). Large yellow pointed
crystals or prisms. V. sol. alcohol, chloroform,
benzene, acetic acid, and HClAq. Heated with
10 p.O'. EOH aq it readily decomposes into di-

nitro-phenol [114°] and dimethylamine. Boiled
with faming HNOj it is converted into tri-nitro-

phenyl-methyl-nitramideOja:j(N02)3.NMe(N02).
Salt s.—B'HOl : unstable.—B'jHjOLiPtCl^

:

granular pp., or large brownish-red pyramids.
Si-nitro-di-methyl-aniline

0^(NOj)j.NMej[5:3:l ?]. Formed by nitration

of dimethylaniline with dilute HNO3 (equal vols.

of HNO, (S.0. 1*4) and water) without cooling,

the yield being 15 p.o. (Mertens, B. 19, 2125).

(J^olden-brown plates. Decomposes at 2S0°-272°.
Soluble in phenol. It is attacked only by very
strong EOH, Boiled with fuming HNO, it is

converted into di-nitro-phenyl-methyl-niiramine

C^j(NOs)rNMe(NOj), a crystaUine body which
explodes above 220°.

Tri-nitro-methyl-aniline CiHgNfOg i.e.

CA(NO,),NHMe. [111°]. Formed from
CgHjC^NO,), (picryl chloride) and methylamine
in hot alcoholic solution (Van Bomburgh,
B. T. O. 2, 31, 105, 305). YeUow needles (from

alcohol). Oives oS NMeH, when heated with
EOHAq.

mtro- derivative 0,Hj(N0j)3NMe(N0j).
[127°]. Obtained from dimethylaniline (10 pts.)

,

H,SO, (100 pts.),and HNO^ (200 pts. of S.G. 1-48).

Obtained also from methyl-aniline and HNO,
(Bomburgh), and by nitration of di-methyl-

amido-phenyl naphthyl sulphone (Michler a.

Sehaoht, B. 12, 1790). Pale-yellow crystals

(from alcohol). Yields picric acid on boiling

with aqneoos Na,CO,. Beduced by tin and
HClAq to tri-amido-phenol.

Tri-nitro-di-methyl-aniline C,H2(N02),NMe2.
[138°]. Formed from picryl chloride and alco-

holic dimethylamine (Van Bomburgh, B. T. C.

2,105; 8,250). Yellow crystals (from benzene).

Forms with picric acid the crystalline compound
C.H.NACA(N0J.0H [114°].

Tetra-nitro-methyl-aniline. Nitro- deri-
vative 0^(N0j)4.NMe(N0J. [146°]. Formed
from the preceding tri-nitro-dl-methyl-aniline

and HNO, (S.G. 1-5) (Van Bomburgh, B. T. C.

8, 274). Yellowish-white needles. On dissolv-

ing in MeOH it yields CaH(NOj3(OMe).NMe(N02)
[99°] ; alcohol forms O.H(N02),(OEt).NMe(N02)
[98°] in like manner. Aqueous methylamine pro-

daces C,H(N0j),(NMeH).NMe(N02) [192°] and
C,H(NO,),(NMeH), [235°]. If a few drops of

aniline be poured upon the nitro- derivative it

catches fire.

NITSO-METHTI-AKTHBAdirilTOirE
0„H,0.,(CH,)(N02). [270°]. Prepared by nitra-

tion of methyl-anthraquinone by adding KNO3
to its solution in H^SO, (B5mer a. Link, B. 16,

696). Sublimes in small white needles. SI. sol.

alcohol and ether, t. sol. nitrobenzene.

TBI-NITBO-TEI-METHYL-BEITZENE
C8Me3(NOj), [1:2:3:4:5:6]. [209°]. Got by ni-

tration (Jacobsen, B. 19, 2517).

irilBO-UEIHYI-SEITZOIC ACID v. Niiito-

TOLUIO ACID.

Kitro-di-methyl-benzoic acid OgHiNO^ ue

C.H,Me3(N03).CO^. [195°]. Formed by oxi-

dising nitro-<f'-cumene (Schaper, Z. 1867, 13).
Slender needles.—OaA'2 6aq.—BaA'j9aq,—^EtA'.,

f-NITBO-UETHYL- COXnUABILIC ACID
0Me:0.C03H

C.H,(N03)< / . [178°]. Obtained by

saponification of its ethyl-ether, which is formed
by heating dry^-nitro-phenolsodium with chloro-

'

acetoaoetic ether and dissolving the product (pro-

bably j-nitro-phenoxy-acetic ether) in couc.'

HjSO. (Nuth, B. 20, 1332). Short yellow needles.
M. sol. hot water, alcohol, and ether; nearly
insol. cold water. Most of the salts are sparingly
soluble.—AgA'^aq: small needles.

Ethyl ether EtA': [74°]. White needles.

NITBO - UETHYL - ETHYL - BENZENE v.

NlTBO-BTHYIi-TOIinENE.

NITBO .{B.2. Py. 2) - DIMETHYL .{Py. 3) -

ETHYL - ftUINOLINE 0,3H„N(N0J. [109°].

Formed by nitration of di-methyl-ethyl-quinol-

ine (Earz, B. 18, 3391). Triclinic crystals.

EasUy soluble in chloroform, m. sol. ether.

Salts. — B'HCl" : easily soluble yellow

crystals.—B'2H2PtCl32aq: short thick orange
crystals, sol. hot water.

Nitro-(B. 2, 4 ; Py. 2)-tri-methyI.(P^. 3)-

ethyl-quinoUne 0„H„(N02)N. [90°]. Formed
by nitration of the base (c/. p. 326). Needles
(from alcohol). It is accompanied by the di-
nitro- derivative C„H,s(NOj)jN [152-5°]

Waldbott, B. 28, 2272).

DI-NITBO-METHYLIC ACID (so-called)

CHiNjOj i.e. CH3.NH.NO2 ? By passing NO into

ZnMe^ there is formed CH,(ZlnMe)N202, which
is decomposedby wateryielding CH3(ZnOH)N202,
whence COj yields crystalline (CH3.N.P3)2Znaq,
which is converted, by adding NajCO, to its

aqueous solution, into very solubleCH3NaN202aq
(Prankland, C. J. 11, 88).

DI-NITSO-METHYL-MESIDINE Nitramint
C„Me3(N02)sNMe(N0j). [138°]. Formed from
OsMeaH^-NMej, H^SO,, and HNO3 (Klobbie,

B. T. G. 6, 31). Crystals, si. sol. ether.

NITBO-METHYL-NAFHTHALENE
CiiHsNO^. [81°]. Formed, together with .the

di-nitro- derivative [206°], by nitration of (;8)-

methyl-naphthalene (Schulze, B. 17, 844). Thin
yellowish needles.

DI-NITE0-(P2/. 3)-METHYL-(j8)-NAPHTHa-
ftiriNOLINE CnH„(N02)jN. Four bodies of this

constitution, melting at 227°, 230^ 205°-212°,

and 250°, may be obtained, as well as a tetra-

nitro- derivative [277°], by nitrating the (Py. 3)-

methyl-(/3)-naphthoquinoline which is formed by
condensation of (/S)-naphthylamine with paral-

dehyde (Seitz, B. 22, 256).

NITBO - DI - METHYL - PHENYL - ACETIC
ACID [3:5:2:1]. C.H3(CH3)3(N0,).CH2.C0,H.

Nitro-mesityl-acetic acid. [139°]. Formed by

heating (5:3:l)-di-methyl-phenyl-aoetie acid with

dilute nitric acid (Wispek, B. 16, 1579). Long
fine needles. Sol. alcohol, ether, and hot water,

insol. cold water. On reduction it gives oarbo-

mesyl (0,H,(CH3),<^^>C0).

Salts. — A'2Ca4aq : thick needles.

—

A'2Ba4|aq : fine needles.—A'Ag.
Di-nitro-methyl-phenyl-acetic acid v. Di<

mTBO-TOIiYL-AOBIIO AOID.
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(B. 4)-NITR0-(i'y. 3)-METHTI.-QTJIN0IINE

c,ANA i.e. ^iiC^bJ:°^;^L » ^^"^
guinaldine. [137°]. Formed, together with the
isomeride [82°] by nitration of (Py. 3)-methyl-
quinoline (Doebner a. Miller, B. 17, 1699 ; Ger-
deissen, B. 22, 245). Formed also by the action
of aldehyde on m-nitro-aniline. Long needles,
si. sol. cold water.—B'HCl: prisms.—B'jHjPtCl,:
mall needles.

(B. 1 or 3)-Nitro-(Py. 3)-methyI-quinaline
C,H,Me(N02)N. m-Niiro- qmnaldine. Formed
as above, and also by the action of aldehyde on
m-nitro-aniline (D. a. M.). Slender needles,
volatile with steam. — B'HCl : prisms. —
B'aHjPtCl,: needles.

(B. 1 or 3)-iritro-(£. 2)-methyl-qninoline.
[117°]. Formed by nitrating {B. 2)-methyl-
quinoline (Noelting a. Trautmann, B. 23, 3655).
Formed also from (2, 1, 4)-nitro-toluidine, gly-

cerin, picric acid, and HjSO^. Needles. Yields
a methylo-iodide. [190°].

(B. 4)-Kitro-(B. 2)-meth7l-qiiinoline
CMe:CH C.CH:CH .,„„<,t u __ j *.
CH :0(N04.C.N : CH' ^^^ ^- ^o«^^^ «°m
nitro-p-toluidine (N. a. T.). Tellow needles.

{B. l)-Ifitro-(B. 4)-methyl-quinoIine

CH:C(N0J.C.CH:CH „„„ „ , ,

CH:CMe .C.N :CH- ^^^^- ^°™«* ^""^

(4, 2, l)-nitro-o-toluidine and also by nitrating

{B. 4)-methyl-qninoline.

Nitro-methyl-quinoline. [127°]. Got by
nitrating lepidine (Busch a. Eonigs, B. 23, 2687).

Ti[itio-(Py. 3)-metIiyl-qTiinoliue tetrahydride.

7fi«roso-(Jeri«o«i«eO,„H„(N02)N.NO.[152°].
A product of the action of nitrous acid on (Py. 8)-

methyl-quinoline tetrahydride (Moller, A. 242,

314). Golden plates (from alcohol-benzene).

Vitro-(Py. 4)-methyl-quinoline tetrahydride

CA(NOJ<^^^^^^. NiUro-hcmoUne. [94°].

Formed by careful nitration of kairoline (Feer a.

Ednigs, B. 18, 2390). Long red needles.

(B. l)-19'itro-(B. 2, 4)-di-methyl-qninoline

CMe:C(NOJ.C.CH:CH rinaoi tir.^^s i>„
CH :CMe .C.N iCH" C^°^ ^- ^°™^'^ ^^

nitrating di-methyl-quinoline, and also from
nitro-7»-zylidine [125°], glycerin, H^SO,, and
picric acid (N. a. T.). Yellow needles.

ITitro-(B. 2, 4 ; Py. 3)-tri-methyI-quinoline

eH^CM^dN^ldMe- P2°]- Formed by nitra-

ting tri-methyl-quinoiine (PanajotoS, B, 20, 35).

Needles.—^B'^H^PtClgSaq : crystalline.

Si- nltro - (Py. 4) - methyl - qninoline tetra-

hydride C,H,(NO,),<^^^;^g^^. Di-mtro-

JcairoUne. [148°]. Formed from kairoline, HOAc,
and HNO, (Peer a. Konigs.B. 18,2390). Golden-
yeUow plates, sol. alcohol.

DI . NITBO - DI - UETHTL - STTLFHAMISE
CjH„N,SOe i.e. S02(NMe.N0Jr [90°]. Formed
from di-methyl-Bulphamide and HNO, (Franchi-
mont, B. T. O. 8, 419). Crystals (from benzene).

HITEO . METHYL . THIENYI. METHYL
KETOKE 0,H,NSO, i.e. C4MeH(NOJS.CO.CH3.
[121°]. Obtained by nitrating C,MeHjS.CO.CH,
(Demuth, B. 19, 1861). Needles (from ether).

NITBO-OI-METHYL-THIOFHENE
0,H,NSO, ie. SC,MejH(NOj). Nitro-thioxene.

Oil, formed from di-mcthyl-lhiophene vapour,
HOAc, and HNO, (Messinger, B. 18, 1638).

HITEO-METHYL-o-TOLUIDINE 0,H,.NjO.,
i.e.O,H,Me(NOj).NHMe [2:4:1]. [134°]. Obtained
by oxidation from nitroso-methyl-o-toluidine

CaH,Me(NO).NHMe (Kock,^. 243, 309). Qieen-
ish-yellow needles, sol. benzene.

Hitro-methyl-p-tolmdine
C,HsMe(NOj).NHMe [4:2:1]. [85°]. Formed from
nitro.^-toluidine and Mel (Gattennann, B. 18,

1487 ; Niementowski, B. 20, 1874). Bed needles
(from alcohol) or tables (from benzene).

Acetyl derivative [64°]. (250-255° at
270 mm.). Plates.—B'C,Hj(NOj),OH, [212°].

Si-nitro-methyl-o-tolnidine. Nitro-deriva-
tive. [2:4:6:l]CaH,Me(N02)jNMe.NO,. [120°].

Formed from di-methyl-o-toluidine and HNO,
(Yan Eomburgh, B. T. C. 3, 395). Pale-yellow
crystals. Potash converts it into methylamine
and di-nitro-o-cresol.

Si-nitro-methyl^-tolaidine

CeHjMe(N0,).,NHMe [4:6:2:1]. [129°]. Obtained
from 08H4Me(NAoMe) and HNOJA-L.Thomsen,
B. 10, 1582; Gattermann, B. 18, 1487). Bed
needles (from dilute alcohol).

Nitrosamine Ojk^e{SOi)t.Niie.^O.
[125°]. Yellow needles.

Nitro-derivativeO^Me(SO.^i.flMe.TilOi.
[139°]. Formedfromdi-methyl-2)-toluidine(lpt.),

HjSO, (2 pts.), and HNO, (10 pts.) (Van Rom-
burgh, B. T. C. 3, 404). The same compound
[130°] appears to be formed by the action of

dilute HNOj on [l:4]CsHiMe.NAcMe (Norton a.

Livermore, B. 20, 2268). Nearly colourless

crystals (from boiling alcohol). Yields di-nitro-

p-axesoX on boiling with potash.
Tri-nltro-methyl-m-toluidine. Nitro -de-

rivative [3:6:4:2:1] C„HMe(NOJ,NMe.NOj.
[102°]. Formed from di-methyl-m-toluidine and
HNO, (S.G. 1-5) (Van Eomburgh, JB. T. 0. 8,

413). Pale-yellow crystals.

Tri-nitro-methyl-jj-tolnidine

CsHMe(N0,)3.NHMe [4:6:3:2:1]. [188°]. Formed
by further nitration of nitTO-metiiyI-j)-toIuidine

(G.). Yellowish crystals.

Hitro-di-methyl-m-tolnidine

CjH,Me(N0j).NMe2. [84°]. Obtained by oxi-

dising nitroso-di-methyl-m-toluidinewith EMnO,
(Wurster a. Biedel, B. 12, 1800). Yellow needles.

Di-nitro-di-inethyI>m-tolnidine

C„H,Me(NO,)j.NMej. [107°]. Prepared by ni-

tration of di-methyl-m-toluidine dissolved in

HOAc (W. a. E.). Yellow needles.

Si-nitro-di-methyl-m-toloidine

C,H,Me(NOj)j.NMe,. [168°]. Formed from di

methyl-TO-toluidine,HN03 and B^SO, (W. a.E.).

Less sol. alcohol than the isomeride [107°].

(aj-WITEO-NAPHTHAlENE C,„H,NOj. Mol.

w. 173. [56°] (Mills, P. M. [6] 14, 27) ;
[61°]

(D'Aguiar.B. 6, 370 ; Sohiff). (304°) (DeConinok,

B. 5, 12). S.V.S. 141 (Sohifl, A. 823, 265).

S.G. * 1-331 (Schroder, B. 12, 1613). S. (88 p.e.

alcohol) 2-8. Formed by nitration of naph-

thalene (Laurent, A. Ch. [2] 59, 378 ; Beilstein

a. Kuhlberg, A. 169, 83 ; Guareschi, B. 10, 294).

Formed also by elimination of NHj from {o)-nitro-

(a)-naphthylamine (Liebermann, A. 183, 235).

Preparation.—By shaking naphthalene with

nitric acid in the cold, and lecrystaUising from

alcohol or ligroin (B. a. E. ; cf. Piria, A. 78, 32).

Prepared also by stirring naphthalene (250 pis.)
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ftlth a, miztare of HNO, (200 pts.) and H.SO4
(800 pts.) atM'-SO" (Witt, Chem.Ind. 10, 215).

Properties.— Pale-yellow prisma. A few
milligrammes projected into a red-hot test-tube
containing nitrogen detonates slightly with a
white flame ; a larger quantity gives a red flame

;

with a still larger quantity no flame is seen
(Berthelot,i4. Ch. [6] 16, 24).

Beactions.—1. Beadily reduced to (a)-naph-
thylamine. Zinc-dust and HClAq yields chlori-
nated naphthylamines.—2. POI5 forma (o)-chloro-
naphthalene.—3. Chlorine yields mono-, di-, tri-,

and tetra-chloro-naphthalenea (Atterberg, B. 9,

316, 926).—4. Bromine forms bromo-nitro-naph-
thalene [122-5°], di-bromo-nitro-naphthalene
[98°], and two tetrabromides.— 5. HBrAq at
195° yieldBO,„H^randC,oHeBrj (Baumhauer, B.
4, 926).—6. CrO.in HOAc forms c-nitro-phthalic
acid (Beilstein a. Kurbatoft, 0. C. 1881, 359).—7.

Distillation over ginc-dicst produces (a^)-naph-
thazine (G. Schultz, B. 17, 478).

retroftrowiide 0,„H,(NOJBr,. [131°]. S.

(93-5 p.c. alcohol) -26 at 15-2°- Formed from
nitro-naphthalene and bromine (Guareschi, A.
222, 286). White needles. When kept at 137°
in a current of air for some time it changea to an
isomeride [143°] and 0,„B.^t{NO^) [122-5°].

When boiled with alcohol for a long time it

changes to a second iaomeride [173°], S. (93-S

p.c. alcohol) '13 at 15-2°.

(j3)-Nitro-naphthalene OigH^O,. [79°].

Formed by eliminating NH, from (2, l)-nitro-

(a)-naphthylamine (Lelhnann, B. 19, 236; 20,

891). Formed also by the action of precipitated

Cn20 (2 mols.) upon a solution of (3)-diazo-

naphthalene nitrite (1 mol.) obtained by adding
a solution of 12 g. NaNO, in 40 g. water to a
mixture of 7 g. of (;8)-naphthylamine, 15 g. HNO,,
and 250 c.o. of water. The yield is small.

(Sandmeyer, B. 20, 1496). Tellow beedles, v.

sol. alcohol. Volatile with steam. Seduced by
zinc and HOAc to (j3)-naphthylamine.

• a '-Di-nltro-naphthalene 0,„Hb(NOj), [1:4"].

Mol. w. 218. [212°]. Formed, together with
the (l,l')-iaomeride, by boiling naphthalene with
fuming HNO, or by heating it with HNOg and
H2SO4 at 100° (Darmstadter a. Wichelhaus, B.

-G, 253; D'Aguiar, B. 5, 370; Beilstein a. Kur-
batoS, A. 202, 219). Formed also by heating

mtro-(a)-naphthoic acid [239°] with HNO, (S.G.

1-3) (Ekstrand, B. 18, 2881).

Properties.—Six-sided needles (from HOAc),
T. si. sol. HOAc. A few milligrammes thrown
into a red-hot tube full of nitrogen detonate

with reddish-white flame (Berthelot, A. Ch. [6]

16, 25).

Beaction».—l. Oxidised by HNO, (S.G. 1-15)

at 150° to e-nitrophthalic, s-di-nitro-benzoic,

and picric acids (Beilstein a. Eurbatoff, Bl. [2]

34, 327).—2. PCI, yields (7)-di-chloro-naph-

thalene [107°].
' '-Di-nitro-naphthalene 0,oH,(N02), [111*].

[172°]. S. (88 p.o. alcohol) -187 at 19°. S.

(benzene) -72 at 19°. S. (chloroform) 1-1 at 19°.

Formed, at the same time aa the precediiig, by

nitrating naphthalene (Darmstadter a. Wichel-

haus, A. 152, 301; Beilstein a. Knhlberg, A.

169, 86). Formed also by heating nitro-(o)-

naphthoio acid [215°] with HNO, (S.G. 1-3)

(Ekstrand, B. 18, 2881), and by eliminatingNH,
from di-iutro-(^)-naphtbylamine (Oaesa, J. pr.

[2] 43, 37). Tables, more soluble in HOAc,
chloroform, benzene, and acetone than the (1,4')-

iaomeride. '

BeacUma,—!. Dilute HNO, at 150° yields

di-nitro-phthalic acid [226°], j-di-nitro-benzoic

acid, and picric acids.—2. PCI, forms f-di-

chloro-naphthaleneand S-tri-chloro-naphthalene.

(7)-Di-nitro-naphthalene C,„H„(NO,)3[l:3].

[144°]. Obtained from di-nitro-(o)-naphthyl-

amine [235°] by elimination of NH, (Liebermann
a. Hammerschlag, A. 183, 272). Tellow needles.

(S)-Di-nitro-naphthalene C,„Hj(NOj), [1:3' 1].

[162°]. Formed by eliminating NH, from dx-

nitro-{/8)-naphthylamine[238°] (Graebea. Drews,
B. 17, 1172). Tellow needles, v. sol. alcohol.

' a '-Tri-nitro-naphthaleue C„Hs(N02),. Mol.
w. 263. [122°]. Formed by further nitration

of ' a '-di-nitro-naphthalene (D'Aguiar, B. 5, 372,

897). Monoclinio crystals, v. sol. HOAc.
' j3 ' - Tri - nitre - naphthalene C,oHs(NO:),.

[213°]. S. (88 p.o, alcohol) -06 at 23°. Ob-
tained by further nitration of ' P '-di-nitro-

naphthalene (Laurent, A. 41, 98; D'Aguiar;
Beilstein a. Euhlberg, A. 169, 96). Formed also

by eliminating NH^ from tri-nitro-(a)- or (jS).

naphthylamine (Staedel, B. 14, 901; A. 217,

174), and by the action of fuming HNO, and
cone. HgSO, on nitro-(a)-naphthoic acid

(Ekstrand, B. 19, 1131). Prisma (from HOAc),
T. sl. aol. HOAc and ether.

(7)-Tri.nitro-naphthBlene C,„H5(N0j),. [147°]

(B. a. K.) ; [154°] (A.). S. (90 p.o. alcohol) -11

at 18-5°. S. (ether) -38. S. (benzene) 1-05 at
18-5°. Obtained by boiling ' a '-di-nitro-naph-

thalene for a few minutea with H^SO, and faming
HNO, (Beilstein a. Kuhlberg, B. 6, 647). TeUow

' a '-Tetra - nitro - naphthalene C,|,H,(N02),

[259°]. Formed by boiling ' o '-di-nitro-naph-

thalene with HNO, and H^SO, for some hours
(A.; B. a. E.). Crystals (from chloroform),

almost insol. alcohol.
' ;3 '-Tetra - nitro - naphthalene C,„H,(N02)4.

[200°]. Formed by heating ' $ '-di-nitro-naph-

thalene with fuming HNO, for 4 days at 100°

(Lautemann a. D'Aguiar, Bl. 3,261). Asbestos-

like needles (from alcohol). Explodes when
heated.

Beferences.—Bbomo-, Chlobo-, and lono-,

HlTBO-NAPHTHAIiENB.
NITBO-NAFHTHALENE SICABBOXTLIC

ACID C,„H5(N0,) (C0,H)2. Nitro-naphthalic acid.

Got by oxidising nitro-acenaphthene (Quincke,

B. 21, 1454). Tellow needles. On heating it yields

an anhydride [220°].—CaA" aq.—(NHJ^A" aq.
' o ' - NITEO - NAPHTHALENE SULPHONIO

ACID C,<,H,(N0,)(S03H) [1:4']. Formed from
(o)-nitro-naphthalene and fuming H2SO4 or

OISO3H (Laurent, O. B. 31, 537 ; Armstrong a.

Williamson, C. J. Froc. 2, 283; Erdmann, A.

247, 811). Formed also by nitrating naphthal-

ene (o)-sulphonic acid (Cleve, Bl. [2] 24, 506).

Straw-yellow prisms (containing 4aq), v. sol.

water, sl. sol. dilute H^SO,. Tastes bitter. Its

E salt diatilled with EjCr^O, and HCl gives

ohloro-nitro-naphthalene [111°] and di-ehloro-

nitro-naphthalene [85°], Sodium-amalgam re-

duces it to (a)-naphthylamine and H^SO^ (Claus

a. Graefl, B. 10, 1303).

Salta.—EA' Jaq. S. 2-1 atl5°.—NH^A'liaq.
—NaA'^aq.—MgA'j 3aq.- CaA'j2aq.—BaA',3aq.



S84 NITRO-NAPHTHALENE StJLPHONIO AOID.

— ZnA',6aq. — PbA',3aq. — MnA.'j2aq. —
CuA'iiaq-—^AgA' : monoclinio prisms.

Ethyl ether EtA'. [101°].

Chloride 0„H,(NOJ(SOjCl). [113°].

Amide 0,A(N0j)(S0jNK,). [225°].

ITitTO-naphthaleiie-' /3 '-aulphonic acid

0,„H,(N02)(S03H)[1:3']. Formed, together with
two or more isomerides, by nitration of naph-
thalene (i3)-suIphonio acid (Oleve, Bl. [2] 26,

444), and, together with a larger quantity of the
' a '-acid and some of the 0-acid by heating
nitro-naphthalene with H2SO4 containing excess
of SO3 at 100° (Palmaer, B. 21, 3260). Yields

C,„H,CL [48°].

S al ts.—KA'.—NH,A'.—NaA'Saq.—BaA'^aq.
S. -115 at22°.—MgA'jTaq.—CaA'.aq.—ZnA'j6aq.
—PbA'23aq.—MnA'j6aq.—OuA'26aq.—AgA'.

Ethyl ether M\'. [115°].

Chloride C^^n^fNO^j.aOfil. [126"]. Mono-
clinic crystals ; a:6:c = -996:l:-831; i8 = 81°28'.

Amide. [184°]. Yellowish needles.

(7)-Nitro-naphthalene sulphonic acid

0,A(N02)(S03H)[1:3]. Formed, together with
the ' $ ' and (fl)-isomerides, by nitration of naph-
thalene (/3)-suIphonic acid (Cleve, B. 19, 2170).

Its chloride on heating with PCI, yields Cii^gCl,
[61^.—KA'.-NaA'.-BaA', 3aq.—PbA'j 3aq.

Ethyl ether mk.'. [115°].

Chloride 0,oH,(NOj).SOjCl. [140°].

Amide [225°]. Long needles.

(0)-I9'itro-naphthalene sulphouic acid

C,oH,(NOj)(S03H) [1:2']. The Basalt is the most
soluble of the Ba salts of the acids obtained by
nitration of naphthalene (/3)-6ulphomc acid

(Oleve, BZ. [2] 29, 415; B. 21, 3264). Occurs
also among the products of sulphonation of

(o)-nitro-naphthalene (Palmaer). Its chloride,

heated with PCls, yields G^JEifil, [62°].—KA' Jaq.

—NaA'^aq.—NH,A'.—BaA'jSaq. S. (of BaA'J
11 at 100° ; -2 at 17°.—CaA'j 2aq.—MgA'j9aq.—
PbA'jSaq. — MnA',10aq. — OuA'jSaq. —
ZnA'jlOaq.—AgA'.

Ethyl ether 'EtA.'. [107°]. Needles.

0;tiorid« [167°]. Yellow needles.

Amide [223°]. Needles.

Kitro-naphthalene snlphonic acid

C,„He(N0j)(S0sH)[l:4]. Formed, together with
the (1:1') and 1:4') isomerides by nitration of

naphthalene (a)-sulphonic acid; the acids being

separated by crystallisation of their chlorides

from benzene (Cleve, B. 23, 958). Yellowish

crystalline mass.—KA'.—NaA'aq.—CaA'j2aq. S.

2-7 at 17° ; 7 at 100°.—BaA'j aq. S. 1-5 in the

cold; a at 100°.—PbA'j 6aq.—AgA' : needles..

Methyl ether MeA'. [117^.

Ethyl ether 'EtA'. [93°].

Chloride C,„H,(NOj)SOjCl. [99°].

Amide [188°]. Octahedra.

Kitro-naphthalene sulphouic acid

0,oH,(N02)(S03H) [Irll. A product of the nitra-

tion of naphthalene (a)-sul^ouic acid (Cleve, B.
23,962).

Chloride [101°].

' a '-Nitro-naphthalene disnlphonlc acid

0,oHs(NOj)(SO,H)2[4:2:2']. Obtained from its

chloride, which is formed by nitrating naph-
thalene 'o'-disulphonio chloride OioHJsOjCI)^
(A16n, Bl. [2] 39, 63 ; Bn. 2, 156). Needles, v.
e. sol. water—Na2A"6aq.—K^A" 3aq.—CaA"5aq.
—B»A" 5aq. -PbA" 4aq.—AgjA" 3aq.

OMorid* C,.H.(N0j)(S0,01)j. [141°]. With
PCl, it yields 9-tri-chloro-naphthalene.

Amide. [287°].
'j3 '-Nitro-naphthalene disnlphonlc acid

C,oHs(NOj)(SOjH)j[l:3:2']. Formed by nitrating

naphthalene ';3'-cUsulphonicacid(Al£n). Scales.

—Na2A"2aq.—KjA".—CaA"2aq.—BaA"2aq.—
PbA"2aq.—AgsA"2aq.

Chloride Ot„B.^(TSO,)(80JCil)p [186°].

With POI5 it gives (7)-tri-chloro-naphthalene.

Amide [above 300°]. Needles.
Di-nitro-naphthalene ' a '-disulphonic acid

C,„3aj(N0j)s(S03H)s. Obtained from its chloride
which is formed by nitrating naphthalene
'a '-disulphonic acid (A16n).—KjA".—KjA" 4aq.

—BaA" 5aq.—AgjA" aq.

Chloride [219°]. Needles (from benzene).

Amide 0,„H,(NOj)j(SOjNh1. [e. 306°].

Pm-NITBO-(a)-NAPHTHOIC ACID
0„H.(N0,)(C0jH)[l:l']. [215°]. S. -04 in the
cold. S. (alcohol) 5. Formed, together with
the (l,4')-isomeride by nitrating (o)-napththoio

acid (Euchenmeister, B. 3, 739 ; Ekstrand, B.

12, 1393; 18, 73, 2881 ; 19, 1138 ; J.pr. [2] 38,

156, 276). Prisms, v. sol. alcohol. Yields on
nitration di-nitro-naphthalene [170°].

Salts.—NaA'.—CaA'j3aq. S. 2 at 15°.—
BaA'2 6aq.—PbA'jaq : yellow prisms.

Ethyl ether MA'. [69°]. Octahedra.

Amide O,„H,(NOJ(CONHy.[280°]. Needles,

converted by cone. HClAq at 170 into

C„H,C1,<^^> [261°].

Nitro-(a)-naplithoio acid

C,<,H„(N0J(C0jH)[l:4']. [239°]. S. -02 at 15°.

S. (alcohol) -5 at 15°. Formed as above, and
also by saponifying its nitrile which is obtained

by nitrating the nitrile of (a)-naphthoic acid

(GraBfE,B. 14, 1063 ; 16, 2250; Ekstrand, J.pr.

[2] 38, 241)". Needles. HNO, (S.G. 1-3) converts

it into di-nitro-naphthalene [212°].—NaA'5aq.
—CaA'j2aq. S. -63 at 15°.—BaA', 3§aq : yeUow
needles.—PbA', 5|aq.

Methyl ether MeA'. [110°].

Ethyl ether MA.'. [93°].

Isopropyl ether ¥tA'. [101°].

Nitrile C,„H,(N0j)CN. [205°].

(7)-Nitro-(o)-naphthoic acid [255°]. Formed
by heating its nitrile with HClAq at 160° (Graeff,-

B. 16, 2252). Needles (by sublimation).

Nitrile [153°]. Formed, together with the

isomeride [205°] by nitrating (a)-naphthonitrile.
' a'-Nitro-(;3)-naphthoicacid [220°]. Formed,

as well as the four following acids, by nitration

of (3)-naphthoio acid (Ekstrand, B. 12, 1325).

Needles.-CaA'j. S. -26 at 15°.

Ethyl ether EtA'. [82°]. Needles.
' j8 '-Nitro-(j3)-naphthoic acid

0,„He(NOJ(COiH)[l'or4':2]. [293°]. Formed as

above (Ekstrand, B. 18, 1207; J. pr. [2] 42,

375). Obtained also by saponiJEying its nitrile

(Graeff, B. 16, 2252). Needles, m. sol. hot aloo-

hol.—KA'aq.—NaA'2aq.—CaA'j3aq. S. '12 at

15°.—BaA'j4aq.
Methyl ether MeA'. [112°]. Needles.

Ethyl ether MA'. [109°]. Needles.

Isopropyl ether PrA'. [76°]. Needles.

Nitrile 0,„Ha(N02)CN. [173°]. Formed
by nitration of (/3)-naphthoic nitrile. Needles.

(7)-Nitro-(;3)-naphthoicacid [269°]. Formed
as above. Needles, v. aol. alcohol.
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Ethyl etHer MA.'. [93°].

{S)-ITitro-(i3)-iiaphthoic acid

0,AfNO,)(CO,H) [4'orl':2]. [288^. S. (al-

cohol) -25 in tibie cold. Formed as above (Bk-
Btrand, .r.iJr. [2]42, 292). Needles. Yields di-

nitro-naphthoio acid [226°] with fuming HNO,.
—NH^A'.—NaA' 2aq.—BaA'j 8aq.—OaA'j ijaq.
8. '15 in the cold.

Ethyl ether MA.'.' [121^. Plates.
(«)-B'itro-(/3)-naphthoic acid. [285°]. One

of the products of the action of HNO, {S.G-.

1-42) on (j3)-naphthoic acid (Ekstrand, J.pr. [2]

42, 304). Stellate needles (from alcohol).

Ethyl ether Mk'. [75°]. Needles.
Dl-nitro-(a)-naphthoic acid

C,„H5(N0,),C0.^ [4:4':1]. [265°]. Obtained by
nitration of (a)-naphthoio acid and of (1,4')-

nitro-naphthoio acid (Ekstrand, JB. 17, 1600;
19, 1984; 20, 219, 1353; J. pr. [2], 88, 259).
Prisms or needles (from alcohol). Beduced by
tin and HClAq to naphthylene-diamine [65°].

HjS in alkaline solution forms 0,ANj.COaH (?),

a bluish-violet pp.—NaA' 6aq.—BaA', 2|aq,

—

CaA'j 3aq : needles. S. '7 in the cold.

Ethyl ether 'E.iA.'. [143°]. Needles.
l)i-nitro-(a)-naphthoic acid

0,„H5(N0j)jC02H. [215°]. Formed, together
with the preceding acid, by nitrating (a)-naph-
thoic acid (Ekstrand, B. 19, 1984; J.pr. [2] 38,

270). Needles or plates (from alcohol). Yields
nitro-amido-naphthoio acid [o. 110°] on reduc-

tion by HjS and NH,.—CaA'„.
Ethyl ether ma: [137°]. Needles.
I)i-nltro-(a)-naphthoic acid

C„H3(N0j)2d0jH [4':1':1]. [218°]. Formed by
nitrating nitro-(a)-naphthoio acid [239°], and
occurs among the products of the action of

fuming HNOj on (a)-naphthoic acid (Ekstrand,

B. 20, 220 ; J. pr. [2] 38, 267). Trimetric crystals

(from alcohol) ; o:6:c = •973:1:1-442. Yields a
lactam of di-amido-naphthoic acid on reduction.

—CaA'„ 7aq : yellow needles, v. e. sol. water.

Ethyl ether MA.'. [129°]. Needles.
Di-nitro-(;3)-naphthoic acid

C,„H5(N0j)jC02H. [226°]. S. (alcohol) 1-7 in

the cold. Formed, together with the isomeride
[148°] by dissolving (iS)-naphthoic acid in

fuming HNO,. Formed also, in like manner,
from nitro-(j8)-naphthoio acid [288°] (Ekstrand,

B. 17, 1602 ; J. pr. [2] 42, 300). Needles (from
alcohol). Yields by reduction nitro-amido-naph-
thoic acid [235°] and' di-amido-naphtllbio acid [o.

230°].—NH^A' aq. S. -35 in the cold.—BaA'j6aq.
—CaA'j4aq. S. -06 in the cold.

Ethyl ether MA'. [141°]. Needles.

I)i-nitro-(;3)-naphthoic acid

C,„H,(NO,),C02H[l:l':2]or[4:4':2]. [248°]. S.

(alcohol) 1-6 in the cold. Formed as above, and
also by nitrating nitro-(/3)-naphthoio acid [293°]

(Ekstrand, B. 17, 1602 ; J.pr. [2] 42, 286). Bebt-

angular prisms. Seduced by FeS04 and NHj
to di-amido-naphthoic acid [202°].—NH«A' aq.—
NaA' 4aq.—BaA'2 8aq.—CaA'j 5aq.

Ethyl ether EtA'. [165°].

Tri-nitro-(a)-naphthoic acid

C,„H4(N0j),C0jH. [283°]. Formed in small

quantity by the action of HjSOj and HNO3 on
nitro-(o)-naphthoio acid [215°] (Ekstrand, B. 19,

1131 ; J.pr. [2] 38, 372). Wedge-shaped needles

(from alcohol). Tastes very bitter.—CaA'-Saq.

Ethyl etherMA: [131°]. Prisms.

Tri.nitTO-(a)-naphthojo aoid

0,„H4(N02)aCOjH. [236°]. Formed from di-

nitro-(o)-naphthoic acid [265°], HjSO,, and
fuming HNO3 (Ekstrand, B. 19, 1987). Needles.

Ethyl etherMA'. [191°]. Needles.

Tri-nitro-(a)-naphthoic acid

C,^4(NOj)3C02H. [293°]. A product of nitra-

tion of di-mtro-(o)-naphtiioio acid [265°] (B.).

Cubes, si. sol. alcohol.

Ethyl etherMA'. [150°]. Needles.
NITRO-(a)-NAPHTHOL

0,„H„(NOj)(OH) [2:1]. [128°]. Formed, together

with the isomeride [164°], from acetyl- or

benzoyl-naphthylamine by nitrating and boiling

the product with NaOHAq (Andreoni a. Bieder-

mann, B. 6, 342 ; Liebermann a. Dittler, A. 183,

245; Worms, B. 15, 1815; Lellmann, B. 19,

802). Obtained also by oxidising (Sl-naphtho-

quinone (i8)-oxim (Fuchs, B. 8, 629) ; and by
the action of nitrous acid on (a)-naphthylamine

at 100° (Deninger, /. pr. [2] 40, 300). Yellow

needles, si. sol. water, m; sol. alcohol ; volatile

with steam.—KA' aq.—BaA'^Saq : red needles.

Nitro-(o)-naphthol C,„H„(NOj)(OH) [4:1].

[164°]. Formed as above, and also by the ac-

tion of (nascent) nitrous acid on (a)-naphthyl-

amine in the cold (Deninger, J. pr. [2] 40, 300).

Golden needles (from water), not volatile with
steam ; v. e. sol. alcohol. Yields di-nitro-naph-

thol [138°] on nitration. By successive reduc-

tion and oxidation it may be converted into

(a) -naphthoquinone.—KA'.—NaA', 2aq : crimson
needles, bluish-red when anhydrous.—BaA', aq.

—BaA'j 3aq (Hubner, A. 208, 325).—OaA'j 3aq.

—PbA'^: scarlet powder.—^AgA'.

Nitro-()3)-naphthoI. Ethyl ether
C„H5(N02)(OEt)[l:2']. [73°]. Formed, to-

gether with the ethyl ethers of the two following

isomerides, by nitrating C,„H,(OBt) dissolved in

HOAc (Gaess, J. pr. [2] 43, 25). Needles.

Iiritro-(;3)-naphthol. Ethyl ether
0,oHs(NOj)(OEt) [2:2']. [114°]. Needles.

Yields on oxidation nitrophthalic aoid [114°].

Nitro-(j8)-iiaphthol C,„H5(N0j)(0H) [1:2].

[103°]. Formed by oxidising the (a)-oxim of

(;3)-naphthoquinone (Stenhouse a. Groves, G. J.

32, 61), or by boiling the acetyl derivative of

nitro-(l8)-naphthylamine with NaOHAq (Lieber-

mann a. Jacobson, A. 211, 46). Formed also by
the action of (nascent) nitrous acid on (i3)-naph-

thylamine (D.). Needles. By reduction fol-

lowed by oxidation it may be converted into (fl)-

naphthoquinone.
Acetyl derivative C,„H5(N02){OAo). [61°].

Yields 0,„H5(NHAc)(0H) on reduction by zinc-

dust and HOAc (Bottoher, B. 16, 1933).

Benzoyl derivative C,„Hj(N02)(0Bz).

[142°]. Yields C,„H5(NHBz)(0H) on reduction.

Ethyl etherMA'. [104°]. Yellow needles

(Wittkamp, B. 17, 393 ; Gaess, /. pr. [2] 43, 22).

I>i-nitro-(a)rnaphthol

C,„H5(N0j)2(0H)[4:2:l]. MaHiusyellme. [138°].

Formed by the action of HNO3 on (o)-naphthol,

(a)-naphthol sulphonic aoid, and (2, 1)- or (4, 1)-

nitro-naphthol (Martius, 2^. [2] 4, 80 ; Darmstadter

a. Wiohelhaus, A. 152, 299 ; Liebermann, A. 183,

249). Formed also by boiling diazonaphthalene

chloride or sulphonate with dilute nitrio acid

(Martius; Nevile a. Winther, O. J. 37, 632).

Sulphur-yellow crystals, nearly insol. boiling

water, si. Bol. alcohol. Not volatile with steam.
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Yields phthalic acid on ozidatioti. Its salts dye
wool yellow. Poisonous : -4 g. killed a dog
(Weyl, B. 21, 2191).—NH^A' aq.—Na^A" aq.—
CaA'j 6aq.—SrA'j 3aq.—BaA'j 3aq.—AgA'.

EtJiyl ether EtA'. [88°]. Needles.
Di-nitro-(/3)-napIitliol

C„H5(K02)j(OH)[l:2':2]. [194°]. Formed by
heating (flj-naphthol with alcohol and HNO3
(Wallach a. Wiohelhans, B. 3, 846). Prepared
by boiling a solution of (0)-diazonaphthalene
chloride with HNO, (Graebe a. Drews, B. 17,

1170). Yellow needles. Dyes deep yellow. On
oxidation it yields nitro-phthaUc acid [160°].

—

KA'2aq: yellow needles.—Ba'A^ aq (L5we, B. 23,
2542).—AgA': scarlet pp.

Ethyl ether '&tk'. [138°] (Graebe) ; [144°]

(Gaess). Formed by nitrating the compounds
C,„H„(NOj)(OEt) [114°] and [104°]. Yellow
needles. Converted by NHj into di-nitro-naph-
thylamine [238°].

Di-nitro-(j3)-naphtliol

C,„Hi(N0j2(0H) [1:1':2^. [198°]. Formed from
its et^er by saponifying with alcoholic potash
(Gaess). Plates. Yields nitrophthalic acid

[212° or 218°] on oxidation.

Ethyl ether EtA'. [215°]. Obtained by
nitrating 0,„H8(N02)(OEt) [1:2] (Gaess), and also

from the [1:2'] isomeride. Needles. Possibly
identical with the following isomeride.

I>i-nltro-(/3)-naphthol

0,.H3(NOJ,(OH)[4':l':2].

Ethyl ether EtA'. [215°]. Formed by
nitrating S(0,„H5.0Et)j (Onufrovitch, B. 23,

3356). Orange needles. Yields (6, 3, 2, l)-di-

nitro-phthalic acid on oxidation.

Tri.nitro-(o)-naphthol C,„Hj(N02)3(OH).
[176°]. S. -28 at 15°. Formed from di-nitro-

(o)-naphthol, HjSOi, and HNOj (Ekstrand, B.
11, 161; Diehl a. Merz, B. 11, 1662). Small
crystals. Yields di-nitro-phthalic acid [213°]

on oxidation.—KA' aq. S. '25 in the cold.

—

NaA' aq. S. 3 in the oold.-NH^A'. S. -15 in

the cold.—BaA'2 2Jaq. S. -09.—CaA'j 3^aq. S.

•4.—AgA'.
Methyl ether MeA'. [128°]. Got by

nitrating C,„H,OMe (Staedel, B. 14, 899 ; A. 217,

172). Yellow plates.

Ethyl ether EtA'. [148°].

Tri-nitro-(;8)-naphthol C,„H<(N02),0H.
Methyl ether MeA'. [213°]. Got by

nitrating 0,„H,OMe (Staedel).

Ethyl ether EtA'. [186°].

Tetra-nitro-(o)-iiaphthol C^fi,{]AO^fiB..
[180°]. S. (benzene) -45 at 18°. Formed by
boiUng C,„H3Br(N0j)j [170-5°] with Na^COjAq
(Merz a. Weith, B. 15, 2714). Yields di-nitro-

phthalic acid [227°] on oxidation.—NaA' 2aq.

S. -1 at 19°.—CaA'j 2aq.—BaA'j Baq.—AgA' 3aq

:

red needles.

DI.NITRO.(o)-NAPHTHOL SULPHONIC
ACID C,.H.N.,SOg i.e.

O.H,(SO,H)<^|°^)j:^g^°«). Naphtlwl yellow

8. Formed by warming (o)-naphtliol trisul-

phonic acid with dilute nitric acid at 50° (Lauter-
baoh, B. 14, 2028). Obtained also from mono-
or di-snlphonio acids of (a).naphthol in which
one SO,H is in a different ring to the hydroxyl.
Long yellow needles. Very powerful dye, pro-
ducing a very fast greenish-yellow shade.

—

E^A": v. bI. bo1.~ cold water. Not poisonottt
(Weyl, B. 21, 2191).

I)l-nitro-(a)-napIitIiol Bulphonie acid

C,(,Hj(NOj),(OH)(S03H)[4'!a!:2:4].Cj-oceif«-i/eifoM»,

Formed by warming (^)-naphthol (o)-sulphonio

acid with dilute HNO, (Nietzki a. Zabelen, B.
22, 454).—EA': golden scales.

NITS0-(/3)-NAFHTH0QTJIN0NE
C,„H5(NOj)02. [158°]. Formed by nitrating

(3)-naphthoquinone (Stenhouse a. Groves, A.
194, 203 J C. J. 33, 416; 45, 299). Crimson
plates (from HOAc), si. sol. ether and water.
With alcoholic aniline it forms the compound

C,„H,(NOJ(OH)<^pj^ [253°] (Korn, B. 17, 908).

;p-Bromo-aniline forms the corresponding body

C.„H,(NO,)(OH)<g
(3^ 3^ [245°] (Brauns, B.

17, 1133). The corresponding o-toluide melts at

240°, the p-toluide at 241°. Excess of aniline in

benzene forms yellow needles of G,fi,^}^fi^.
[186°]. Hydroxylamine hydrochloride in pre-

sence of HOAo forms a salt 0,„H5NO,(NHjOH)
[141°], which on boiling with HOAo yields

nitro-hydro-(/3)-naphthoquinone (Zaertling, B.
23, 179).

II'itro-(7)-iiaphthoqainone. [208°]. Formed
by oxidising nitro-acenaphthene (Quincke, B. 21,

1460). Yellowish-red needles, yielding with

aniline C,„HjOj(N02)(NHPh) [1'AB"\; and, with

diphenylamino, Ci^fl2(1^0s){^¥h.^.

HITEO-(aa)-DINAPHTHYL C,„H,.0,„H„N03.

[188°]. Foi-med from dinaphthyl, HNO„ and
HOAo (Julius, B. 19, 2549). Orange plates.

Di-nitro-dinaphthyl C,„Hb(N0j).C,„H,(N08),
[280°]. Formed by nitrating dinaphthyl (J.).

Yellow needles, insol. alcohol, v. si. sol. C„H,.
Tetra-nitro-dinaphthyl CjoHiofNOj),. Formed

from dinaphthyl and fuming HNO, (Lessen, A.

144, 77). Amorphous orange powder. .

Tetra-nitro-(;8j8)-dinaphthyl. [150°]." Formed
from isodinaphthyl and HNO, (Staub a. Watson
Smith , 0. J. 47, 104). Amorphous yellow powder.

inTRO-(a)-NAFHTHYI-AMIDO-B£NZOIC
ACID 0;„H,NH.CeH3(NOJ.COjH[4:3:l]. Formed
by heating (a)-naphtbylamine with bromo-nitro-

benzoic acid (Heidenleben, B. 23, 3458). Yields

on reduction the amido- acid [90°].—NaA' : red-

dish-brown powder.
Ethyl ether EtA'. [109°].

Nitro -($)- naphthyl - amido - benzoic acid.

Formed in like manner from (i3)-naphthylamine

(H.). Brick-red crystals, insol. water.—NaA'.
Ethyl ether EtA'. [127-5°].

NITEO-{o)-NAPHTHyiAMmE
0,„H„(N02)pJH,)[2:l]. [144°]. Formed by sa-

ponifying its acetyl derivative, which is pro-

duced, together with that of the (4, l)-isomeride

[190°], by nitrating the acetyl derivative of

(a)-naphthylamine (Lelhnann a. Bemy, B. 17,

109; 19, 236, 796). Bed monoclinic prisms

(from alcohol). Converted by boiling alcoholia

potash into nitro-naphthol [128°].

Acetyl derivative C,„Hj(N0j)(NHAc).
[199°]. With 1 mol. of the (4, l)-isomeride it

forms a compound [170°].

Di-acetyl. derivative C,oHg(N02)(NAc.).
[115°]. Got by using ACjO at 140°.

Benzoyl derivative 0,„H5(N0j)(NHBz).
[175°] (Worms, B. 16, 18U). Yields benzenyl-



NITEO-OCTYL-BENZENl^.. 587

flaphtlijlene-diamilie [210°] on reduction with
tin and HCl (Hiibner, A. 208, 324).

Ifitro-(a)-naphthylainine

0,oH,(NO,)(NH^[4:l]. [190°]. Formedas above
(Liebennann, A. 183, 232; L. a. E.). Orange
needles (from alcohol). Tields naphthyleue-
diamine [186°] on reduction.

Acetyl derivative [190°]i
Di-acetyl derivative [144°].
Benxoyl derivative [224°]. Tields iiitro-

naphthol [164°] on boiling with potash.
Hitro-(a)-naphtliylamine

C,„H.(NO,){NHJ [4':1]. [119°]. Formed by re-

duction of ' a '-di-nitro-naphthalene with alco-

holic NEE, and B^S (BeUstein a. Euhlberg, A.
169, 81). Small red needles (from water). On
elimination of NH, it yields (a)-nitro-naphthal-
ene.—B'jHjSO^ 2aq : needles, si. sol. cold water.

Sulphonic acid
C,oH.(NOj)(NHJ(SO,H)[4':l:4]. Formed from
(1, 4)-napbthylamine sulphonic acid by aceiyla-

tion, nitration, and subsequent saponification
(Nietzki a. Ziibelen, B. 22, 451). Colourless
needles. Potash yields nitro-naphthylamine.

mtro-(j3)-naphthylamine

0,„H.(NOJ(NH,) [1:2]. [127°] (L. a. J.) ; [124°]

^Meldola, C. J. 47, 520). Formed by saponifying
its acetyl derivative, which is obtained by nitra-

ting the acetyl derivative of (i3)-naphthylamine
(Liebermann a. Jacobson, B. 14, 806, 1792 ; A.
211, 42). Orange needles, sol. hot water.

Acetyl derivative C,oHs(N02)(NHAc).
[124°]. Beduced by tin and HOAc to ethenyl-

(a;3)-naphthylene-diamine (Fischer a. Hepp, B.
20, 2473).

Di-nitro-(o)-naphthylamineO,„Hj(NOj)j(NH2).

[4:2:1] [239°] (Witt, B. 19, 2032). Obtained from
its acetyl derivative, which is formed by nitrating

C,gH,NHAc. The saponification is effected by
alcoholic NH^ or by E^SO, (Liebermann, A. 188,

274; Meldola, B. 19, 2683). Formed also by
heating di-nitro-(a)-naphthol with alcoholic NH,
(Witt). Lemon-yellow needles. Eeadily con-

verted by potash into di-nitro-a-naphthol. On
elimination of HH,, it yields di-nitro-naphthal-

ene [144°].

Acetyl derivative [250-5'^ (Ebell, A. 208,

330) ; [247°] (L.). Needles.

Benzoyl derivative [252°]. Needles.

Di-nitro-(/3)-iiaphthylamine

C,„H5(NO.,)2(NH.,). [242°]. Formed by heating

C|„H5(N0j)j(0Et) [144°] with aqueous NH, at

140° (Graebe a. Drews, B. 17, 1172"; Gaess,

J. pr. [2] 43, 31). On elimination of NH,, it yields

di-nitro-naphthalene [161-5°] or [167°]. Two iso-

meric compounds C,|^s(NOj)jNHAe [185°Land
[235°] are got by nitrating acetyl-(;8)-napBlhyl-

amine (Maschke, C. 0. 1886, 824).

Si-nitro-(i3)-naphthylamine

C,„H5(N0j).,(NH,) [1:1':2']. [223°]. Formed
from C,oH5(NO;),(OBt) [215°] (Gaess). Tields

di-nitro-naphthalene [172°].

Si-nitro-naphthylamiae obtained from the

C,„H,(NOj).,(OEt) [215°] of Onufrovitch {B. 23,

3362) carbonises at 235°-250°.

Tri-iiitro-(a)-naphthylaniine

C„H.(N0j)3(NHJ, [0. 264°]. Formed from

0,.H,(NOJ,.OEt and alcoholic NH, at 50°

(Staedel, B. 14, 901 ; A. 217, 173). Tellow

prisms (from toluene). On elimination of NH,
it yields tri-nitro-haphthalene [181°].

Tri-nitrO' (0) naphthylamine. Formed from
0,„H,(N0j)3.0Jit and NH, (S.). tellow needles.

Tields tri-nitro-naphthalene [181°] on elimina-

tion of NHj.
Tetra-nitro- (a)-naphthylamina

C,„H3(N0j)iNH,, [194°]. Formed from
C,„H,Br(N0j), and NH, (Merz a. Weith, B. 15,

2718). Tellow needles, si. sol. alcohol.

Tetra-nitra-(j3)-naphthylamine [202°].

Formed from (i3)-bromo-tetra-nitro-naphthalene
and NHj (M. a. W.). Tellow needles.

Nitro'di-(i3)-naphthyl-amine. Beneoyl <2e-

riuaMue C,„H,.NBz.C,„H,NOj. [168°]. Got by
nitrating (0,„H,)jNBz (Bis, B. 20, 2625). Nodulea
(from alcohol) or prisms (containing CjH,) [95°]

(from benzene). Tields, on reduction, benzenyl-
naphthylene-naphthyl-diamine [163°].

I)i-nitro-di-(|3)-naphthyI-amine

Ca,H,j(NOj)jNH. [225°]. Formed from di-(;8)

naphthyl-amine, HOAc, and HNOj (Bis a. Weber,
B. 17, 197).

Ietra-nitro-di-(iS)-naphtliyl-amine

CjoH,„(N08),NH. [286°]. Formed by mixmg
di-(/3)-naphthylamine, HOAc, and HNO, without
cooling (B. a. W.). Granules. On further nitra-

tion it yields hexa-nitro-di-naphthyl-amine.
NITBO-NAPHTHTLENE-DI&MINE. Di-

acetyl derivative. 0,„H5(NOJ(NHAo)j[2:4:l].
[c. 295°]. Formed by nitrating C,„H8(NHAc)j
(Eleemann, B. 19, 335). Tellow needles, yield-

ing phthalio acid on oxidation.

I>lNITBO-(a)-SINAFHTHTIENE-OXIDE
C2„H,„(NOj)aO. [270°]. Prepared by nitration of

(a)-dinaphthylene-oxide (Enecht a. Unzeitig,

B. 13, 1725). Tellow needles.

Dinitro- (j3)-dinaphthylene-ozide

Ci„H,„(N0j)20. [221°]. Prepared by nitration

of (i8)-dinaphthylene-oxide (£. a. V.). Orange-
red needles.

XEIBA-NITBO-DI-NAFHIHTL-UEIHANE
CH2J0,„H5(N0j)j}j. Formed from di-(a)-

naphthyl-methane and HNO, (Grabowski, B. 7,

1605). Colourless crystals, decomposing at 260°-
270°.

NITBO-(a)-irAFHIHTL-FIF£BIDIN£
C,„H,(NOJNC5H,o. [77°]. Formed by heating

(1, 4)-bromo-nitro-naphthaIene with piperidine

(Lellmann a. Biittner, B. 23, 1387). Tellow
needles. Weak base.

DI-NITEO-DI-(a).lIAFHTHTLDISULFHIDE
S(C,„H„.NOj)j. [186°]. Formed from nitro-

naphthalene sulphonic chloride and HI (Cleve,

B. 23, 960). Greenish-yellow scales.

iriTBO-NITROSO-ANTHRONE O^B.^'^fit.

[268°]. Formed by boiling hydroanthrabene-

nitrite (vol. i. p. 277) with alkalis (Liebermann

a. LandshofE, B. 14, 470). Tellow needles,

yielding anthraquinone on oxidation.

NITBO-OCTANE O.HjNO^. (205°-212°).

Formed by distilling octyl iodide with AgNO,
(Bichler, B. 12, 1883).

NITBO-OCTOIC ACID C,H„(NO,)Oj. S.G.
IS 1'093. Formed by boiling the non-volatile

acids of cocoa-nut oil for a long time with HNO,
(Wirz, .1.104, 289). Oil.—AgA'.—EtA'. S.G.M
1-031. Oil.

NITEO-OCTTL-BENZENE C.N,(NOj)C,H,^
The three isomerides may be got by nitrating

octyl-benzene (Ahrens, B. 19, 2721). o-Nitro-

octyl-benzene carbonises at 130°; the m-iso-

meride melts at 124° ; the p- variety melts at



688 NITRO-OOTYL-BENZENE.

204°. They yield the eorresponding nitro-benz-

oic acids on oxidation by EMnO,.
Di-nitro-octyl-benzene CsHafNOjjjCjH,,.

[226°]. Formed by nitration of octyl-benzene.

NimO-OPIANIC ACID v, Opianio acid.

NITRO-OECIN CjHjNO, i.e.

C.H,Me(NOj)(0H)2. Two nitro-oroins [120°]

and [115°] are formed, together mth an azo-

compound, by the action of a cold mixture of

nitrous and nitric acids on an ethereal solution

of orcin (Weselsky, B. 7, 439). They may be
separated by steam-distillation, the compound
melting at 120° being volatile. The nitro-orcin

[120°] forms Ba{HA")2; the isomeride [115°]

yields Ba(HA")2 8aq and BaA"3aq. By the
action of HNOj and HNO, on the ethyl deriva-

tive of orcin there are formed two compounds
C.H.,Me(N02)(0H)r0Et), melting at 54° and
103° respectively (Weselsky a. Benedikt, M. 2,

371).

Di-nitro-orcin OsHMe(NO,)2(OH)j. [164-5°],

S. (alcohol) 5-5 at 15°. Formed from di-nitroso-

orcin and cold dilute HNOj (S.G. 1-3) (Sten-

house a. Oroves, A. 188, 358). Tellow plates,

m. sol. boiling water. May be sublimed.

—

Ba(HA")jaq.
Oi-nitro-orcin [110°]. Obtained by satu-

rating toluene with NO^ (Leeds, A. C. J. 2, 416

;

B. 14, 483). Golden needles (from alcohol).

Dyes silk yellow.

Tri-nitro-orcin C8Me(N0i,),(0H)j. [163°].

Formed from orcin, HjSO^, and HXO, (Sten-

house, Pr. 19, 410 ; Merz a. Zetter, B. 12, 681).

Yellow needles, v. sol. hot water. Explodes
above 163°. Dyes the skin yellow.—K^A" s

orange needles.—BaA" 3aq.—PbA".—AgjA":
amorphous orange-red pp.

Methyl ether Ue^k". [69-6°].

Ethyl ether -Et^k''. [61-5°].

WITKO-OXINDOL OeH„ON(NOj). Prepared
by adding powdered KNO3 to a solution of oxindol

in HjSOj (Baeyer, B. 12, 1313). Yellow needles,

sol. alcohol. Begins to decompose at 175°.

2)-NITE0-a.-0XY-ACET0PHEN0NE
C„H4(NOJ.CO.CHjOH. [121°]. Formed by
boiling bromo-nitro-acetophenone with NaOAo
and HOAc, diluting with water, and boiling

again (Engler a. Zulke, B. 22, 204). Sol. hot
alkalis.

Nitro-di-ozy-acetophenone

CA(NO,)(OH)rCO.CH,. [142°]. Formed by
nitration (Nenoki a. Sieber, J. pr. [2] 23, 537).

TETEA-HITBO-OXY-AMIDO-ANTHRAaTIl-
NONE CuH^N^O,, i.e. C,A(N0j),(NHJ(0H)02.
Chrysammidic acid. Formed by boiling ohrys-

ammic acid 0„H2(N02)4(OH)jOj with ammonia
{Schnnck, A. 66, 236 ; Graebe a. Liebermann, A.
Suppl. 7, 310). OUve-green needles, forming a
dark-purple aqueous solution. Its salts explode
V7riATI fif^flfiPri

NIIBO-OXY.AMISO-BENZOIG AOIS
C,H„N,05i.e.C.Hj(NOs)(OH)(NIl,)OOjH[5:2:3:l].
[220°]. Got by reducing di-nitro-o-oxy-benzoio

acid (Hiibner a. Babcock, B. 12, 1345). Crystals.

NITBO-OXY-AMISO-DIFHEFYI.. Acetyl
derivativeO^,(Nnke).C„B.,QJiO.;i{OU).[26i°}
(Schmidt a. Schultz,^. 207, 347). Yellow needles.

NITEO - DI - OXY- DI AMIDO-TBI-PHEKYL-
METHAHE Di-methyl-ether
C„H,(N0JCH(C.H3(0Me)NHj)j. [108°]. Formed
by heating f-nitro-benzoio aldehyde with ania-

idine sulphate and H^SO, (Fischer, B. 15, 680).
Golden needles (containing O^Hg). m-Anisidina
yields an isomeric body [189°] (Kock, B. 20, 1562).

iriIBO-DI-OXY-AUIDO-(lUINOir£ CsH.K,0.
i.e. C.(NOJ(OH)j(NHj)Oj. The salt C,HjK^,0.
is precipitated on exposing a solution of
C5(NOj)(NH2)(OH)j in aqueous K^CO, to the aij

(Nietzki a. Benckiser, B. 18, 499). It forms
coppery needles.

NITBO-OXY-ANTHBAftUINONE. Ethyl

ether 0„H^<g°>C.H,(NO,)(OEt)
[J:2:3].

[248°]. Formed by oxidation of the nitroso-
anthrone of the ethyl ether of nitro-anthrol
(Liebermann a. Hagen, B. 15, 1795). Colourless
needles, si. sol. alcohol.

Nitro-di-oxy-anthraquinone C,4H,(N0j)0,.
(a)-NiUro-alizarm. [196°]: Prepared by nitra-

tion of the di-acetyl derivative of alizarin

(Schunck a. Bomer, B. 12, 587). Less soluble
in alcohol and HOAc than the (;3)-isomeride.

Oxidised by HNO, to phthalic acid. Yields
purpurin on warming with H^SOj.

Nitro-dl-oxy-authraqmnoa e. {p)-Nitro-aU-
sarin. Alizarin oramge. [244°]. Formed by
nitration of alizarin dissolved in HOAc (S. a.B.;
Eosenstiehl, Bl. [2] 26, 63). Formed also by
boiling di-nitro-oxy-anthraquinone with dilute

(20 p.c.) NaOH (Simon, B. 15, 692). Orange
needles (from benzene), si. sol. KOHAq. Dyes
alumina luordants red andiron mordants reddish-

violet.

Di-acetyl derivative [218*^. Needles.
mtro-tri-oxy-anthraquinone 0,4H,(N02)0,.

Formed from alizarin and fuming HNO,
(Strecker, Z. 1868, 264). Bed crystalliiie pow-
der.—K^A".

Bi-nitro-oxy-anthiaqninone

CX:GA:0eH(N0j2(0H)[l:3:2]. [270°].

Formed from oxy-anthraquinone and fuming
HNO3 (Simon, B. 14, 464 ; 15, 694). Yellow
needles. Dyes wool and silk orange.—KA'.

—

CuA'j 2aq.—MgA'2 5aq.—AgA'.
Ethyl ether EtA'. [158°].

Di-nitro-di-ozy-authraquinone

C,,H,(N02)20,. Di-nAtro-purpvroxantMn. [2B0°].

Formed &om purpuroxanthin and cold HNO,
(S.G. 1-48) (Plath, B. 9, 1205). Bed needles

(from HOAc).—NH4HA".—BaA": red needles.

Tetra-nitro-di-ozy-anthraquinone
C,4H,(N02)j04. Tetra-nitro-anthrafla/mc add.
Tetra-nitro-anthraflavone. Formed by boiling

anthraflavic acid with HNO, (S.G. 1-4) (Schard-

inger, B. 8, 1487). Yellow needles, melting with

explosion at 307-6° cor.—Salts.—(NHJ^A".—
(NH|k^"NH,.—(NHJjA"2NH,.—AgjA": brown-
ish needles.

letra-nitro-di-oxy-anthraquinqne

CnHj(N02)40,. Tetra-nitro-isoanthraflavie acid.

Formed by nitrating isoanthraflavic acid

(Boemer a. Schwarzer, B. 15, 1045). Yellow

plates (from dilute HNO,). Its alkaline solution

is red. Dyes wool and silk orange-yellow, but

does not combine with mordants.—K2A"2aq:
silky-red needles.

Tetra-nitro-di-ozy-anthraquinone

C„H4(N02)404. Tetra-rdtro-anthrarufin. Formed
by nitration of authrarufin (Liebermann, B. 12,

188). Small yellow plates (from fuming HNOJ.
—Na2A"4aq.—K2A"aq: bronze-oolouied priami.

MgA" 6aq.
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Tetra-nitro-di-ozy-anthxaiiuinone
0„H4(NO2)4O4. Chrysammio add, Foimed by
heating aloes with EKO, (S.Q. 1-37) (Sohunok,
A. 3d. 1 ; 65, 235 ; Stenhouse a. MiUler, G. J.

19, 319; Tilden, Ph. [3] 2, 845). Formed also

by nitiation of ohrysazin (di-ozy-anthraquinone)
(Liebermann a. Giesel, B. 8, 1613 ; 9, 329 ; A.
183, 193). Golden plates or monoclinio prisms.
Eixplodes when quickly heated. Aqueous potas-

sium cyanide at 60° forms chrysocyammic
acid G„HgN,0,2 6aq, which forms the dark-red

salts (NHj)jA.''3aq, KjA" 3aq, and CaA." 3aq.

Salts.—NajA."3aq (Mulder, A. 68, 339; 72,

J85).—KjA". S. -08 in the cold. Plat rhom-
boidal plates ; polarises light, the two rays being
differently coloured (Brewster, P. 69, 552

;

Hirschwald, 4,183, 198).—BaA"2aq.—BaA" 4aq.
— MgA"5aq. — PbA"5aq. — Pb2A"(0H)j. —
PbA" 4aq.—MnA" 5aq.-CuA" 4aq.

Ethyl ether Et^A". Pale-red needles or

yellow prisms (Stenhouse).

Benzoyl derivative CiiEjBz^NjO,,.
Tellow, almost insoluble, prisms.

miBO-OXY-BENZENE v. Nitbo-fhenol.
Nitro-tri-oxy-benzene. Tri-methyl deri-

vative Ojaj(NOJ(OMe), [a!:l:2:3]. [100°].

Formed from OaH,(OMe)3 and cone. HNOs (Will,

B. 21, 612). Thick prisms. With HNOj it

yields G^(N08),(0Me), [126°], si. sol. alcohol.

Si-nitro-tetra-ozy-benzeue. Me thylene-
di-methyl derivative. Di-nitro-apione.

0.(NOJs(OMe),<g>CH,. [118°]. Formed from

apiolio acid (4 g.), HOAc (50 o.c), and HNO,
(100 CO. of S.G. 1-4) (Ciamioian a. Silber, B. 22,

2489 ; 23, 2290). Yellow needles, insol. water.

Yields on reduction C,HA(NHj)2 [119°]. With
diacetyl it condenses to CisHnNjO, [176°], and

with benzU to O^A<^;cpi P22°], bothcrys-

tallising in needles.

NIIBO-o-GXY-BEHZOIC ACID
C,H,(NOj)(OH)(COjH) [5:2:1]. Nitro-saVUyylic

add. Anilotie acid. [228°]. Mol. w. 183. S.

•176 at 22° (Hiibner); -07 at 15-5° (Sohiff).

Formed, togetiier with the isomeride [144°], by

the action of nitric acid on salicylic acid and on
indigo (Ghevreul, A. Oh. [1] 72, 131; Buff,

A. Ch. [2] 37, 160; Dumas, A. Ch. [2] 63, 205

;

[3] 2, 227 ; Gerhardt, A. Ch. [3] 7, 325 ; Mar-

chand, J. pr. 26, 385 ; Piria, A. 56, 35 ; Sten-

house, A. 70, 253; SchifE, A. 154, 14 ; Sohiff a.

Masino, 0.9, 318; .i. 198, 258; Hubner, 4. 195,

6). Formed also bythe action of aqueous NaNOj
and HjS04 on salicylic acid at 50° (Deninger,

J. pr. [2] 42, 550) ; by boiling (6)-nitro-amido-

benzoio acid [263°] with potash (Griess, B. 11,

1730) ; and by heating ji-nitro-phenol with OOli

and alcoholic potash at 100° (Hasse, B. 10,

2188). White needles, t. sol. alcohol. Its aque-

ous solution is coloured red by Fed,. Distilla-

tion with CaO yields ^J-nitro-phenol [114°].

Salts.- KA'. — NH^A'.- BaA'jOaq. —
BaC,H,NO, 2aq. — CaA'j 6aq. — SrA'^ 5iaq. —
MgA'j 4aq.—ZnA', 5aq.—AgA'.

Methyl ether MeA'. [88°]. Formedfrom

methyl salicylate and ni^ous acid (Deninger,

J. pr. [2] iO,S02).

Ethyl ether EtA'. [94°]. Needles.

Methyl derivative
C,H,(NO,)(OMe)(CO;^), [143°]. Formed from

O.H,(OMe)(00^) and HNO, (Kraut, A. 160, 6

;

Salkowski, A. 173, 41). Needles. Gives no
colour with FeCl,.

Ethyl derivative 0,H,(NOj)(OEt).CO;P.

[163°] (P.); [161°] (K.). Formed from ethoxy-

benzoio aldehyde C^4(0Et)CH0 and cone. HNO,
(Perkin, A. 145, 311). Formed also from
0^s(NOj)(OH).00,Me, EtI, and-KOH, the re-

sulting CeH,(NOj)(OEt).COjMe being saponified

(Kraut). Plates (from boiling water).—^BaA'22aq

—EtA'. [98°] (Hiibner).

Amide 06H,(N02)(0H).00NHj. [225°].

Needles. Behaves as an acid, decomposing
carbonates, and forming the salts C^H.^KSfi^ aq.

—CaA'j 4aq.—^BaA'j 4aq.—PbA', 4aq.

Anilide OeH,(N02)(OH).CO.NHPh. [224°J.
Formed by nitrating CsH4(0H).C0NHPh (Men-
sohing, A. 210, 343). Needles.

. Nitro-o-ozy-beuzoic acid

C,H,(NOj)(OH)COjH [3:2:1]. [144°]. S. -13 at
15'5° (Schiff). Formed as above, and also by
adding H2SO4 to a solution of salicylic acid and
NaNO, at 100° (Deninger, J. pr. [2] 42, 551),

and by the action of nitrous acid on oil of

wintergreeu (Smith a. Knerr, Am. 8, 100). Ob-
tained also by heating o-nitro-phenol with CCl^

and alcoholic potash at 100° (Hasse). Needles
(containing aq). Melts at 125° when hydrated,
144° when anhydrous. FeCl, colours its solu-

tion red. Yields o-nitro-phenol on heating with
dilute HjSO^ at 150°.

Salts.—NaA'.—KA'.—BaA'2. Needles.—
BaC,H,N0.1|aq.—MgA' 2aq. — PbG,H,NO.. —
AgA'.

Ethyl ether EtA'. [118°].

Amide 0,H,(N0j)(0H).C0NH4. [146°].

Needles. Yields the salts Ca(C,HjN204)s4aq.

—

BaA', 2aq.—Pb(OH)A' 2aq.

Nitro-o-ozy-benzoic acid C,HjN05 i.e.

OeH,(NOJ(OH)(CO,H)[6:2:l]. Amide of the
methyl derivative C,H,(NO2)(OMe)0ONH2.
[195°]. Formed by boiling its nitrile with baryta-

water (Lobry de Bruyn, B. T. C. 2, 217). Yel-

lowish needles, m. sol. acetone.

Nitrile of the methyl derivative
OaH3(NO,)(OMe)CN. [171°]. Formed by boiling

m-di-nitro-benzene with KCy and MeOH (Lobry

de Bruyn, JB. T. C. 2, 212). Needles (from alco-

hol). Boiling alcoholic potash converts it into

CaH,(OH),CO,H.
Amide of the ethyl derivative

C,H3(N0,)(0Et).C0NH,. [197°]. Needles.

Nitrile of the ethyl derivative
0BH3(N0,)(0Et)0N. [137°]. Formed from nj-di-

nitro-benzene and alcohoUo KCy. Tables.

a-Nitro-7»-ozy-benzoic acid

0.H3(N0,)(0H)C0,H[6:3:1]. [169°]. Formed by
boiUng (o)-nitro-amido-benzoic acid with potash

(Griess, B. 11, 1733). Light-yellow crystals

containing aq), v. sol. water.—BaC,H,NOj 6aq

:

orange prisms.

Methyl derivative
C.H3(N0J(0Me)(C0,H). [133^. Formed by
oxidising 0,H,(N0,)(0Me)CH0 with KMnO,
(Bieche,£. 22, 2354).

i3-Nitro-T»-ozy-benzoic acid

C3H3(NO,)(OH)CO»H[4:3:l]. [230°]. Formed
by boiling the corresponding nitro-amido-benzoic

acid with KOHAq and, together with the (2,8,1)-

and (5,3,l)-isomerides, by nitration of a boiling

aqueous solution of nt-oxy-beuzoic acidby EKO,
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(Giiess, B. 5, 856 ; 20, 403). Yellow plates (from
hot water).—BaCjHaNOj aq.

Nitrile 0,K,{NO,)(OB.).CS. [183°]. From
m-oxy-benzoio nitrile and HNOj (Smith, J", pr.

[2] 16, 227). Coloured dark red by aqueous
FeCl,. Belongs perhaps to one of the isomerio
nitro-m-oxy-benzoio acids.

(7)-ITitro-m-oxy-benzoio acid

CeH,(NOJ(OH)COjH[2:3:l]. [178°]. Formed
by boiling (2,3,l)-Ditro-amido-benzoic acid with
potash, and also by nitrating m-oxy-benzoic acid
(GriesB, B. 11, 1734 ; 20, 403). Yellow plates or

prisms (containing aq). Tastes sweet.

—BaA'j Ijaq.

Methyl derivative C5H3(N02)(OMe)C02H.
[251°]. Formed from its aldehyde and Ag^O
(Eieche, B. 22, 2352). White plates.—AgA'.

(Q-Nitro-m-ozy-benzoic acid

C„H3(NOj)(OH)CO,H[5:3:l]. [167°]. Formed
by nitrating m-oxy-benzoio acid (v. supra).

Crystals (containing aq).—BaA'^daq: prisms.
Methyl derivative C„H3(N0j)(0Me)C0jH.

[233°]. Long white needles (Bieche, B. 22,

2356).

S-Nitro-27-ozy.oenzoic acid

C.H,(NOj){OH).COjH[3:4:l]. [185°].

Formation.—1. By dissolving ^'-o^y-hen-

zoic acid in dilute nitric acid (Barth, Z. 1866,

647 ; Griess, B. 20, 408).—2. By boiling (3,4,1).

nitio-amido-benzoic acid with potash (G-riess, B.
5, 856).—3. By the action of aqueous NaNO, and
H2S04 on^-oxy-benzoio acid at 40° (Deninger,

J. pr. [2] 42, 552).—4. In small quantity in the

action of CCl, and alcoholio potash on o-nitro-

phenol (H.)

Pre^erties.—Needles, si. Bol. hot water.

Gives no colour with FeCl,.

Salt.—BaCjHjKOjaq: red nodules.

Methyl derivative CsH3(N0j)(0Me)C0jH.
Nitranisie acid. [187°]. Formed by boiling

anisic acid or oil of anise with nitric acid (Lau-

rent, B. J. 23, 416 ; Cahours, A. 41, 71 ; Engel-

hardt, A. 108, 243 ; Salkowski, A. 163, 6 ; B. 10,

1254). Also from CeH3(N0,)(0Me).CH^HAc by
oxidation with EjCr^O, (Goldschmidt a. Folo-

nowska, £.20,2410). Small needles (from water).

Yields o-nitro-phenol on heating with water at

220°.—NaA'aq.—KA'aq.—CaA'j 4aq.—SrA'j 4aq.

—BaA'jt flooculent pp.— PbA',.—AgA'.
Methyl ether of the methyl derivative

C^3(N0.J(0Me)C0jMe. [108°]. Plates.

Ethyl ether of the methyl derivative
C,H3(N02)(OMe)COsEt. [100°]. Tables.

Nitrile of the methyl derivative
CsH,(NOj)(OMe).CN. [150°]. Formed from
C8H4(OMe)CN and HNO, (Henry, B. 2, 668).

Small needles (from alcohol).

Nitro-di-ozy-benzoic acid. Di-methyl de-
rivative Cfi,(HO^){OMe)fiOM[i:B:3:l]. [225°].

Formed from CsH3(OMe)jC03H and dilute HNO,
(H. Meyer, M. 8, 431). Needles (from water).

Yields on reduction, CeH2(NH2)(OMe)jC02H
[182°].—CuA'j 2iaq.—PbA'j.—AgA' : needles.

Nitro-di-ozy-benzoic acid. Methyl deri-
vative C3H,(NOj){OH)(OMe)COjH[a!:4:3:l].
Nitro-vanillic acid. White needles (Matsmoto,
B. 11, 122).

Acetyl derivative
C.H,(NO0(OAc)(OMe)CO»H. [182°]. Needle«.

Di-methyl derivative
C^{N0,)(0Me),C03H. Nitro-veratrie add.

Yellow needles (containing |aq). Its methyl
ether melts at 144° and its ethyl ether at 100°.

Si-nitro-ozy-benzoic acid

0„H2(NOJj(OH)CO^[5:3:2:l]. Di-miro-sali-
cylic acid. [173°]. Formed by nitration of sali-

cylic acid (Cahours, A. Ch. [3] 25, 11; Sten-

house, A. 78, 1 ; Hubner, A. 195, 45). Tables
or needles (containing aq). After fusion it

melts at 158°. FeCl, colours its solution red.

—

NHjA'.—KA': si. sol. water.—K,0,HjP!ljO, aq

:

m. sol. water.—NaA'.—BaA',.—^BaCjH^N^O, 3aq

:

needles.—CaA'j 2aq.—PbC,HjNjO, 3aq.— AgA':
sparingly soluble granules.

Methyl ether MeA'. [127?]. Yellowish

scales. Yields NH^CgH^NsO, and AgCgHgNjO,.
Ethyl ether 'BtAf. [99°]. Yields the salts

NHjCgHjNjO, and AgO,H,NjO,-
Methyl derivative of the methyl ether

C„H,(N0.,)j(0Me).C03Me. [69°]. Prisms. (Sal-

kowski, A. 173, 43).

Methyl derivative of the ethyl ether
C.Hj(N0j3(0Me).C0jEt. [47°]. Tables.

Ethyl derivative of the methyl ether
CeH2(N03)3(OEt)C02Me. [80°]. Prisms.

Ethyl derivative of the ethyl ether
CeHj(N03)2(OEt)C02Et. [49°]. Prisms.

Di-nitro-j}-ozy-benzoic acid

O.H3(NO,)3(OH)(Ca,H) [5:3:4:1]. [237°]. Formed
by boiling di-nitro-^-amido-benzoio acid with

potash (Salkowski, ^. 173, 36). Thin tables.—KA'.
S. -7 at 16-5°.-KjO,HjNsO, 2aq. S. 32 at 16-5°.—

BaC,HjN,0,5aq. — BaO,HjNjO,3iaq.—Ag'A.—
Ag,C,H,N30,.

Ethyl ether EtA'. [87°]. Yields

KCjHjNjO,, S. -9, and AgC5H,N.,0,.

Methyl derivativeCsn.,{^O^UOUe)00^.
Dmitramsic acid. [182°]. Formed by nitration

of nitro-anisic acid (Salkowski a. Budolph, B.

10, 1254 ; Stohr, A. 225, 86).—KA'aq.—AgA'.
Ethyl ether 'Et&;. [79°].

Ethyl derivative of the ethyl ether
0„H2(NOj)2(OBt).CO.;Et. [59°]. Needles.

Tri-nitro-m-ozy-benzoic acid

C„H(N03);,(OH).C02H. Formed by warming m-
diazoamide-benzoic acid with HNO, (Griess, A.

117, 28), and by the action of fuming HNO, on

m-amido-benzoic acid (Beilstein a. Geitner, A.

139, 11). Large crystals (from cone. HNO,).

Explodes when heated. -(NHJ.,C,HN,0,2aq.—
BaOjHNjOs 3aq.—AgjC^NjO,.

Tri-nitro-oxy-benzoic acid [105°]. Formed
from m-oxybenzoic acid by successive treatment

with dilute a,SO, and HNO, (SchardingeifB.

8, 1490). Tables and prisms (containing aq).—

BaC,HN30„2aq.—CaC,HN,0,5aq: green needles,

exploding at 237°.

NITBO-o-OXY-BENZOIC ALDEHYDE
C„H3(N0.,)(0H)CH0. [3:2:1]. [109^. Formed
together with the (5,2,l)-isomeride, by nitrating

salicylic aldehyde (Mazzara, O. 6, 460; Von
Miller, B. 20, 1927 ; 22, 1709 ; Taege, B. 20,

2109). Its compound with NaHSO, does not

crystaUise. Sodium - amalgam forms brown

amorphous {C.H3(OH)(CHO)}2N.^, (Brigel, A.

135, 169).— NaC,H,NO,. — Ba(C,H,N0J,2aq

:

orange crystals.

Acetyl deriva,tive [110°].

Phenyl-hydrazide [165°].

Methyl derivative C,H,NO,. [102»]»

Nitro-o-ozy-benzoic aldehyde

O.Hj(NOJ(OH)CHO [5:2:1]. [125°]. Formed as
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above. Forms a solid compound with NaHSO,.

—

NaA' 2aq : needles.—BaA'^Gaq.—BaA'sSaq.
Acetyl derivative [112°].

Phenyl-hydrazide [186°].

Methyl derivative OsH,(NOj)(OMe)CHO.
[90°]. Formed by nitrating oA(OMe)OHO
(Sohnell, B.17, 1382 ; c/.Voswinokel, B. 16, 2027).
Needles (from water).

Nitro-m-ozy-benzoie aldehyde
C„Ha(NO,)(OH)(CHO) [2:3:1]. [128°]. Formed,
together with the isomeride [166°], by nitration

of TO-oxy-benzoio aldehyde (Tiemann a. Ludwig,
B. IS, 2052, 3052). Yellow plates, sol. benzene.

Methyl derivative
0,Hs{NOj)(OMe)CHO. [107°] (T. a. L.) ; [102°]

(B.). Formed from the aldehyde, EOH, and
Mel (T. a. L.). Formed also, together with
the (6, 3, 1)- and (5, 3, l)-isomerides from
C,P4(0Me)0H0 and HNOs at 0° (Bieche, B. 22,

2350). Forms a very soluble compound with
NaHbO,. With acetone and NaOH it condenses
to di-methoxy-indigo. CaH3(N02){OMe)CH:NOH,
its oxim, melts at 170°; and its phenyl-hydraz-
ide 0„H3(N0j)(0Me)CH:NjHPh at 184°.

Nitro-m-ozy-benzoic aldehyde
C.H3(N0j)(0H)CH0 [6:3:1]. [166°]. Formed
by nitrating m-oxy-benzoio aldehyde (T. a. L.).

Needles, v. si. sol. benzene.
Methyl derivative [83°]. Plates, vola-

tile with steam. Its compound with NaHSO,
is m. sol. water. With acetone and EOH it

yields a substance resembling indigo. Its oxim
C^,(NO,)(OH)CH:NOH melts at 152°, and the

corresponding phenyl-hydrazide at 154°.

iritro>ni-ozy-benzoic aldehyde. Methyl
derivative 0eH3(N0J(0Me)(CH0) [5:3:1].

[97°] (U.) ; [104°] (B.). A product of the nitra-

tion of [3:1] CsH4(0Me)0H0 (XHrich, B. 18,

2572 ; Bieche, B. 22, 2354). Does not give the

indigo reaction. Forms an oxim [148°], and a
phenyl-hydrazide [126°].

ITitro-p-ozy-benzoic aldehyde
C^3(N0,)(0H)CH0 [3:4:1]. [140°]. Formed
by nitrating p-oxy-benzoic aldehyde (Mazzara,

G.7,285; Herzfeld,B.10,1269). Needles, sUghtly

volatile with steam.—OsH3(N02)(OK)CHOaq.—
AgA': canary yellow pp.

Methyl derivative. Nitro-atUsio alde-

hyde. [84*^. Formed from anisic aldehyde,HNO„
and HjSO^ (Binhom a. Grabfield, A. 243, 870).

Tellow needles. Forms a phenyl hydrazide

[131°].

Di-nitro-m-ozy-benzoic aldehyde. Methyl-
derivative O.H,(NOj),(OMe)OHO. [110°].

Formed, together with an isomeride [155°], by
treating [3:l]0BH,(0Me)0H0 with HjSO^ and
KNOa (Tiemann a. Ludwig, B. 15, 2055).

Nitro-di-ozy- benzoic aldehyde. Ethyl
derivative C„Hj(NOj)(OBt)(OH)OHO[a!:5:2:l].

[130°]. Formed from 0^3(0Et)(0H)CH0 and
dilute HNO, (Hantzsoh, J. pr. [2] 22, 472).

Scarcely volatile with steam.

TETBA -NIIBO - o -OXT -BENZYL-ANILINE
0,^(OH)(NOj),N. [66°]. Formed from o-oxy-

benzyl-aniline, HNO„ and H2SO4 (Emmerich, A.

241, 345). Tellow needles (from benzene).

SI - NIIBO - DI - OXY SI -BENZYL T7BEA.

Di-ethyl derivative
CO(NH.CH(OEt).Cja,NO,)j. [170°]. Formed
from nrea, nitro-benzoio aldehyde, alcohol, and

H,SO, (Iiud7,Jlf.lO,305).

NITBO-OXY-CINNAmO ACIS •. Kiibo
OOUMAKIO ACID.

NITBO OXY . CUMINIC ACIS. Methyl
derivative 0,H2(0,H,)(N0s)(0Me)C0,H.
[146°]. Formed from the methyl derivative of

cymophenol and dilute HNO, (Faterno a.

Canzoneri, &. 10, 233). Yellowish crystals.

—

BaA'2 2^aq.
Isomeride v. NrrBO-ozT-isoPBOPVL benzoio

Acm.
NITEO-SI-OXY-ETHYL-PYEIMIBINE

°°<NH .00 ^'^(^^s) *1- ^^^'' *"'2'' "'"'*'

[194'5°]. Formed from potassium nitro-uraoil

and EtBr at 150° (Lehmann, A. 253, 84). White
needles.—KA'.—^AgA' : needles, v. si. sol. cold Aq.

SI - NITBO - OXY ETHYL - QVINOLINE
TETBAHYSBISE. Ethyl derivative
C,3H„NA »•«• 0,H,Et(OBt)(NOj),N. [77°],

Formed by nitrating 0,H,Et{OEt)N (Kohn, G.J.
49, 509; B. 19, 1048). Yellow prisms (from
alcohol), with basic properties.

NITBO - OXY - MALEIC IMISE CjHjNjO,.

The salt NH<^^-^-^^2 separates as light-

yellow crystals when a solution ofdi-chloro-maleio

imide is warmed with ENO, (Giamioian a. Silber,

Bmd. Accad. Line. [4] 4, 447 ; B. 22, 33, 2490).
It is almost insol. water.

TETBA-NITBO-BI-OXY-METHYL-ANTHBA-
aUINONE q„H3Me(0H)j(N0,)A- Tetra-nAbro.

ch/rysophanic acid. Formed by heating chryso-
phanio acid with fuming HNO, (Liebermann a.

Giesel, A. 183, 175). Yiellow plates or needles.

NITBO-SI-OXY-METHYL- ETHYL -PYBIM-

IBINEC0<^^4«;^^C(N0,). [73°]. Nitro-

methyl-ethyl-uracil. Formed from silver nitro-

ethyl-uracil and Mel at 130° (Lehmann, A. 253,

86). Pearly rhombohedra (containing aq).

Nitro-di-oxy-methyl-ethyl-pyrimidine

<^0<NMe'.CO>^<^°»'- [^°^°]- Pomedfrom

silver nitro-methyl-uracil and EtBi at 160° (L.).

Needles (containing aq).

NITBO-OXY-TBI-KETHYL-PYSIBINE
CgH,„(N02)N0. Nitro-methyl-ii-lutidostyril,

[161°]. Formed by nitrating oxy-tri-methyl-

pyridine (Hantzsch, B. 17, 1032). Yellow
needles or prisms, sol. hot alcohol.

NITEO-SI-OXY-METHYL-PYBIMIBINE

O.HAO4 i.e. C0<^gg;g^0.N0,. mtro.

methyl-uracil. [255°]. S. "714 at 20°. Formed
from potassium nitro-uracil and Mel at 140°

(Hoffmann, A. 253, 77). Needles (containing

aq), V. sol. hot water. Baryta-water at 160°

liberates methylamine and NH,.—EA' : needles.

—BaA'2.—^AgA': minute white needles (from hot

water).
Nitro-di-ozy-di-methyl-pyrimidine

<'0<NMe:CO>^(^°»)- tl54"^°]- ^""^ ^^^

silver salt of nitro-di-ozy-methyl-pyrimidine and
Mel at 120° (Lehmann, A. 253, 82). Needles

(containing aq). Yields NMeH, when heated
with baryta at 130°.

NITBO-OXY-HETEYL-QSINAZOLINE

methyl-qmnazoline [233°] and oono. HNO, (De-



NrrRO-OXY-METHYL-QLINAZOLlNE,

hofi, J. pr. [2] 42, 348). YeUow crystalline

powder, sol. alcohol. Does not melt below 280".

Methyl derivative [165°]. Needles.

(Py.2)-NITEO-(Ps;.l)-OXY-(P3/.3)-METHYL.

{ITJIlTOLraE aH.^g/^g'). Formed by

nitrating oxj-{Py. 3)-methyl-quinoline (Conrad

a. liimpaoh, B. 20, 950). Needles, v. si. sol.

boiling alcohol. Does not melt at 270°.

(B. 3)-Nitro.(B. 4)-oxy.(B. l).methyl-qninol-

CH:CMe C.OH:CH roAAoi -rv,- i. j"""
C{NO,):C(OH).b. N :6h-

[206°]. Thisbody

is formed by o^diging the corresponding nitroso-

oxy- methyl -quinoline with alkaline KgFeOy,,

(Noelting a. Trautmaun, B. 23, 8667). In the
same way may be formed {B.4)-nitro-(JB. l)-oxy-

(B. 2)-methyl-qninollne ; {B. l)-uitro-(B. 4)-ozy-

{B. 3)-metliyl-quiiioline [193°] ; and (B.2)-iiitro-

(B. l)-oxy.{B. 4)-methyl-quiiioline [182°].

NIIKO -OXY TBI - METHYL QUINOLINE
CABBOXYLIC ACID CHuN^O., i.e.

CgHMea(NO2)(CO2H)(0H)N. Formed by warm-
ing {Py. l)-oxy-(B. 1, 2, 4 ; Fy. 3)-tetra-methyl-

quinoline with HNOj (S.G. 1-4) (Conrad a.

Limpach, B. 21, 529). White insoluble powder.—^NaA' aq : yellowish needles.

NITBO-SI-OXY-NAFHTHALENE v. Niiiio-

BYDBONAPHTHOQUINONE.
Di-uitro-di-oxy-naphthalene. Di- ethyl-

derivative 0,„Hj(N0jj)2(0Et),. [229°]. Formed
from (E)-di-chloro-di-nitro-naphthalene and alco-

holic potash {Al&a, Bl. [2] 36, 435). Yellow
needles.

NITE0-0XY-NAPHi;P0IC ACID
C,„H5(N0j)(0H).C02H. [242°]. Formed by
dissolving its anhydride in alkalis (Ekstrand,

J.pr. [2] 38,282). Plates.—CaCuHjNOjS^aq:
yeUowish-red needles.

Anhydride 0,„H5(N0j)<§q. [242°].

Formed by nitrating peri-oxy-naphthoic acid.

Yellow needles (from HOAc).
Nitro-ozy-naphtlioic acid [202^ (Schmidt a.

Burkard, B. 20, 2700). Yields (/3)-nitro-(o)-

naphthol on distillation with lime.

NITEO.OXY.(a)-NAPHTHOftTIINONE

C,„H,N05 i.e. CbH^<^°;^;^°?. mtronaph-

thalic acid. [157°]. Formed from oxy-(a).

naphthoquinone, H^SO,, and HNO, ; the yield

being 85 p.c. of the theoretical (Diehl a. Merz,
B. 11, 1317). Formed also from di-chloro-(a)-

naphthoquinone and alcoholic NaNO, at 100°

(Kehrmann, B. 21, 1780; J. pr. [2] 40, 180).

Yellow leaflets or tables.—NHjA'.—^NaA'aq.

—

KA'aq.—BaAV—PbA'j aq.—PbA'^ 4Jaq.—AgA'.
Sulphonic acid

0,„H,(S03H)(NOj)(OH)02 [2':3:2:4:1]. Formed
from di-ohloro- (a) -naphthoquinone sulphonic
acid [229°] and NaNO^ (K.).-K2C,„H3NS08 (dried

at 100°) : slender yellow needles.

DI.NITEO-DI.OXY.(j3/3)-DINAPHTHYL DI-
SULPHONIC ACID C,„H„(N0j2(0H)j(S0.H)2.
Got by nitrating Cj„Hs(0H)2(S0j)jBa (Julius,

Chem. Ind. 10, 97). Yellow needles (containing
8aq).

o-NITEO-p-OXY-DIPHENYL
[4:1] 0,H,(OH).CeH,.NO, [1:2]. [138»J. Formed
by the action of nitrous acid on the correspond-
ing nitro-amido-diphenyl (Schultz a. Strasser,
B. 14, G14 ; A. 207, 351). YeUow needles.

p-Nltro-ji-ozy-diplienyl

[4:1]C»H,(OH).O.H,.NO,[1:4J. [170°]. Formed
from 2)-nitro-i)-amido-diphenyl (S. a. S.).

Nitro-oxy-diphenyl C,jH8(N0j)(0H). [67°].

Formed by nitration of oxydiphenyl (Latsohinofi,

/. B. 5, 52). Lemon-yellow prisms (from ether).

Di-nitro-oxy-diphenyl 0,^,(N02)2(0H).
[154°]. Formed at the same time as the preced-

ing (L.). Goldenplates (from alcohol).—EA'22aq:
sparingly soluble plates.

Di-uitro-di-ozy-diplieiLyl

[3:4:1] C.H,(NO,)(OH).C.H,(NO,)(OH) [1:3:4].

[272°] (K.) ; [280°] (S.). Formed from pp-SX-

oxy-diphenyl and HNO, (S.G. 1-45) (Kunze, B.
21, 3331 ; Schiitz, B. 21, 3531). Yellow needles,

insol. alcohol.

Di-acetyl derivative [215°]. Needles.

Di-henzoyl derivative [206°]. Plates.

Ethyl ether11^^°}. Formed by nitrating

the ethyl ether of di-oxy-diphenyl (Hirsch, B. 22,

336).

Di-nitra-di-oxy-diphenyl 0,2HjN20,. [184°].

Formed by oxidising o-nitro-phenol with aqueous
KMnO^ (Goldstein, J. B. 6, 193 ; 10, 318). Yel-

low needles (from benzene).

Di-bemoyl derivative. [191°]. Needles.

Tetra-nitro-dl-oxy-diphenyl

[4:8:5:l]O.R,(OH)(NO,),.C,H,(NO,),(OH)

[1:3:5:4]. [220°] (K.); [225°] (S.). From di-

oxy-diphenyl, HOAc, and HNOj (Kunze, B. 21,

8383 ; Schutz, B. 21, 3532). Yellow needles.—

NajA",—NaHA" : brownish-red needles.

Di-aeetyl derivative. [236°]. Needles.

Hexa-nitro-tetra-oxy-dipheuyl C,J3.t^fi„.
Hexa-mtro-diresorcin. Formed by warming
tetra-acetyl-diresorcin with fuming HNO, (Bene-

dikt a. Jidius, M. 5, 178). Yellow crystals, ex-

ploding at 280° ; v. e. sol. water.

m-NITEO-o-OXY-PHEH XL-ACETIC ACID v.

NlTBO-MAlIDELIO ACID.

NITBO -OXY - PHENYL AMIDO - BENZOIC
ACID CeH,(OH).NH.C„H3(N02).CO,H[4:3:l].
[261°]. Formed from bromo-nitro-benzoic acid;

alcohol, and amido-phenol at 120° (Schopff, B.

22, 3288). Small needles, m. sol. Water.

DI-NITEO-o-OXY-DIPHENYLAMINE
[2:l]C6H4(OH).NH.C„H3(N02j2[l:2:4]. [199°]. Got

from OsHaBr(N02)2and o-amido-phenol (Schopff,

B. 22, 900). OrEtoge crystals (from alcohol).

Acetyl derivative [150°]. Needles.

Ethyl derivative [164°]. Bed needles.

Methyl derivative [151°]. Needles.

Di-nitro-p-oxy-diphenylamine. Di-bemoyl
derivative 0,jH,(NO2)2(0Bz)NBz. [195°]. Got

by nitrating C,^j(OBz)NBz (Philip a. Calm, B.

17, 2487). Small crystals, si. sol. alcohol.

Di-nitro-di-oxy-diphenylamiue. Diethyl
derivative p,H5NH0sH(N0,)j(0Bt)j. [133°].

Formed by heating aniline with the diethyl de-

rivative of di-nitro-hydroquinone (Nietzki, A,

215, 157). Bed needles (from alcohol).

NITEO -OXY-PHENYL-ANeELIC-(i8)-LACT.

ONE [4:1]CA(N02).CH:0H.CH<™»>C0.

[111°]. Formed by adding soda to a cold solution

of CA(N0j).C2H3Br.CH<;''^>C0 (Einhom a.

Gehrenbeck, B. 22, 47 ; A. 253, 370).

o-NITEO-iS-OXY-PHENYL-BUTYLENE DI-

CAEBOXYLIG ACID
[l:2]C.H4(N02).CH:CH.CH(OH).OH(00,H)r
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[269°]. Formed by heating malonic acid (10 g.)

with o-uitio-oinnamio aldehyde (15 g.) at 125°
(Einhom, A. 253, 375). Stellate needles.

NIiaO-OXT-PHENYL-C&BBAUIC ETHEB.
Ethyl derivative CaH,(NOJ(OEt).NH.COjEt.
[71°]. Formed, as well as two di-nitrb- deriya-
tives [141°] and [121°] and a tri-nitro- derivative

[212°] by the action of nitrio acid on
[4:l]0,H^(0Et).NH.C0jEt (Kohler, J..pr. [2] 29,

261). All four compounds crystallise from alco-

hol in needles.

HITaO-DI-OXT-PHENTL-CEOTONIC ACID.

Anhydride OeH.(N02)(OH)<^^^^. Niiro-

(ffj-methyl-umbelUferone. Formed, as well as
the di-nitro- derivative [220°] by nitration of

(;8)-methyl.Dmbelliferone dissolved in HOAc
(Peohmann a. Cohen, B. 17, 2136). Both com-
pounds crystallise in yellow needles, sol. alcohol.

KITBO - OXY - PHEHTl - ETHYIENE v.

NiTBO-OXY-BTVEENE.
o-NITBO-iS-OXY-FHEirYI-EIHTL METHYL

XETOKE
C,„H„N04 ».e. CeH4{NOj).CH(OH).CHj.CO.CH3.
[69°]. Formed from o-nitro-benzoio aldehyde,
acetone, and dilute aqueous NaOH (Baeyer a.

Drewsen, B. 15, 2857). Prisms.
^-Nitro-/3-ozy-phenyl-ethyl methyl ketone

[58^. Formed in like manner from ^-nitro-

benzoic aldehyde (Baeyer a. Becker, B. 16, 1969).
Crystals. Yields nitro-styryl methyl ketone on
boiling with Ac^O. Boiling potash forms a
compound (0,^,N03)„ [254°].

i>-HITB0-;8-0XY-PHEirYti-(Py. 3)-ETHYL-
QTJIIfOLlNE C8H,(N0j).CH(0H).CHj(NCi,He).
[160°]. Formed by heating (Py. 3)-methyl.

quinoline with jp-nitro-benzoic aldehyde at 120°

(Bulach, B. 20, 2046). Silky needles (from

alcohol).—B'jHjPtClB.—B'HN03: white needles.

DI - NITEO - DI -0- OXY - DI - PHENYL - HY-
BBAZIITE. Di-ethyl derivative
{CeH,(N02)(0Et)}2NjH2. [202°]. Formed by
reduction of the corresponding azo- compound
[285°] by alcoholic ammonium sulphide (Andreas,

J. pr. [2] 21, 825). Yellow prisma, inaol. cold

alcohol. Hot HClAq converts it into nitre-

amido-phenol and {CsHa(N0,)(0Et)[jN2.
HITBO-OXY-PHENYL-METHYL-PIEAZOLE

CANA i-e. OA.N<^°;ggf°^^ [127°-

130°]. Fonhed by the action of nitrous acid on
oxy-phenyl-methyl-pyrazole, and of nitrio acid

ontheozim thereof (Knorr, A. 238, 187). Prisms
(from alcohol), insol. acids.

NIXBO-OXY-PHENYL-PBOPIOLIC ACID.

Methyl derivative
05H3piOJ(OMe).CiC.CO;H. [135°]. Formed
from C»H,(NO^(OMe).CHBr.CHBr.COjH and
alcoholic potash (Einhom a. Grabfield, A, 243,

377). White needles, sol. water.

NITBO-OXY-PHENYL-PBOPIONIC ACID
[3:4:l]0,H3(NOj)(OH).CH2.CHj.CO^. Nitro-

hydro-p-eoumaric acid. [91°]. Formed by ni-

trating j)-oxy-phenyl-propionic acid (Stobr, A,

225, 57). Orange needles (from water).

Methyl ether MeA'. [64°]. Needles.

Ethyl ether BtA'. [38°]. Needles.

Nitro-a-oxy-phenyl-propionic acid

03H4(N02).C^.CH(OH).CO^H. A mixture of

the 0- and 51- isomerides is formed by the action

of fuming HNO, at -5° on K-oxy-phenyl-pro-

Voi. IIJ.

piouio acid (Erlenmeyer a. Idpp, A, 219, 228).

The nitrate C3H,(N0j).CHj.CH(0N0j).C0jH of

the p- isomeride crystallises from hot water in

needles, leaving that of the 0- compound in so-

lution.

o-Nitro-;8-oxy-phenyl-propionic acid CjEbNOj
i.e. [2:1] CeH4(N0J.CH(0H).CE2.C0sH. [126°].

Formed by oxidation of the product of conden-
sation of o-nitro-benzoio aldehyde with aceti«

aldehyde (Baeyer a. Drewson, B. 16, 2206).

Formed also from )3-bromo-o-nitro-phenyl-pro-

pionic acid and hot Na^COjAq (Einhom, B. 16,

2214 ; 17, 1660, 2013). Monoolinio prisms (from

water). Dilute H^SO^ at 190° converts it into

o-uitro-oinnamic acid.—BaA', 2aq : needles.'

Methyl ether MeA'. [51°].

P-Lactone C3H,(N0j).CH<^q»>C0.

[124°]. Formed from 0eH,(N0j).CHBr.CHj.C02H
and cold aqueous N&JOO,. Yellow monoclinio
crystals (from chloroform). Split up by boiling

with water into o-nitro-styrene and CO,. Boiling

HOAc yields indigo.

Amide CjHjoNA- [197°]. Formed from
iS-bromo-o-nitro-phenyl-propionio acid and am-
monia. Formed also from the lactone and NH,
(Einhom, B. 16, 2646; Basler, B. 17, 1494).

Needles, v. sol. water. Yields with AcjO an
acetyl derivative CgHBAoNjOi [142°], a compound
CgHgNA [c. 80°], and the acetyl derivative

thereof OsH,AcNA [172°].

m-Kitro-iS-ozy-phenyl-propionic acid

[3:1] C6H4(N02).CH(OH).Ca,.COsH. [105°].

Formed by boiling jS-bromo-m-nitro-phenyl-pro-

pionic acid with water (Frausnitz, B. 17, 596

;

1660). Plates (from water).

'Ethyl ether ^tA'. [56°]. Crystals.

Lactone OgHjNO,. [98°]. Deposited from
a cold solution of the sodium salt. Yields m-nitro-

styrene on boiling with water.

^-Nitro-jS-oxy-phenyl-prapionio acid

CbHjNOj. [132°]. Formed by the action of

a&alison ;3-bromo-p-nitro-phenyl-propionic acid,

itslactone beingthe intermediate product (Basler,

B. 16, 3004 ; 17, 1494). Needles, m. sol. cold Aq.
Methyl ether MeA'. [74°]. Prisms.

Ethyl ether EtA'. [46°]. Crystalline.

Lactone CsH,N04. [92°]. Yields jp-nitro-

styrene when boiled with HOAo.
Amide OgHioNjO^. [166°]. Prisms (from

alcohol). Forms with ACjO an acetyl derivative

[146°-150°].

Anilide Ci^nuTSfit. [176°]. Plates.

^-Nitro-ojS-di-oxy-phenyl-propionio acid

CsHgNO„ i.e. 03H,(N02).CH(0H).CH(0H).C0jH.
[168°]. Formed from jp-nitro-phenyl-glycidio

acid and diluted KjSO, (Lipp, B. 19, 2645).

Plates, si. sol. cold water.

o-l]'itro-m;8-di-oxy-phenyl-propionic acid.

Methyl derivative
[2:5:1] C,H3(N02)(OMe).CH(OH).CH2.C02H.

[106°]. GotfromC3H3Cl(N02).CH(OH).CH2.CO,H
and NaOMe (Eichengriin a. Einhorn,£. 23, 1491).

Colourless plates (from water).

oji-Bi-nitro-iS-ozy-phenyl-propionic acid.

Methyl derivative
C,H,(NO3).CH(0Me).CH(N02).C0jH. Methyl
ether MeA'. [118°]. Formed from methyl
op-di-nitro-cinnamate by boiling with MeOH
(Friedlander a. Mahly, B, 16, 851 ; A. 229, 210),
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Ethyl ether EtA'. [77°]. Formed in like

manner, using EtOH.
Ethyl derivative

CsH,(NO,).CH(0Et).0H(NOj).COjH. Methyl
ether MeA'. [110°]. Formed by boiling aj)-di-

nitro-cinnamio ether with alcohol. Monoclinio
prisms o:6:c- -849:1: -517; ^=87°25'. Sol.

potash. Yields the salts Ba(C,2H,sN20,)2 and
AgCi^HjsN^O,. Ethyl ether EtA'. [52°].

Monoclinio crystals.

Bi-uitro-oxy-phenyl-propionic acid CjHjNjO,
t.e. [5:3:4:1] 0„H,(N0j,)j{0H).CH2.CHj.C0jH.
Di-nitro-hydro-p-cowmaric acid, [138°]. Formed
by nitrating oxy-phenyl-propionio acid (Stohr,

A. 225, 68). Trimetrio prisms (from HOAc).—
NH,HA". [230°].—(NH<)jA".—AgHA".—AgjA"

:

dark-red needles.

Methyl ether MeA'. [87°]. Needles.

Tields AgMeA" on adding Ag2C0, to its ethereal

solution.

Ethyl ether EtA'. [175°]. Yields red

needles of AgEtA".
Methyl derivative

C„H,(N0j)2(0Me).CHj.CHj.C0jH. [124°]. Got
by saponifying its methyl ether with H^SOj and
HOAc. Needles or plates (from dilute alcohol).

Methyl ether O.H^(N02)2(OMe).02H,.CO,Me.
[53°]. From the basic silver salt and Mel. Ethyl
ether EtA'. [71°]. Needles, v. si. sol. Aq.

Ethyl derivative
C,H,(NOj),(OEt).CH,.CH;;.CO^. [126°]. Needles.
Methyl ether MeA'. [36°]. Ethyl ether
EtA'. [50°]. Needles or plates.

Si-nitro-ozy-phenyl-propionic acid CbHjNjO,.
DinitromeUloHc acid. [155°]. Formed by nitra-

ting melilotic acid (Zwenger, A. Sv^l. 5, 118).
Prisms (from alcohol).—^BaA" aq.—Ag^A".

Two isomeric acids are obtained by nitration

of phloretic acid (Hlasiwetz, A. 102, 155). Both
form yellow crystals.

o-NITBO-yS-OXT- PHENYL FBOFIONIC
ALDEHYDE C(,HjN04 i.e.

[1:2] C,H,(N0j).CH(OH).CH2.CH0. Formed from
o-nitro-benzoio aldehyde, acetic aldehyde, and
2 p.c. aqueous NaOH (Baeyer a. Drewsen, B. 16,

2205). Crystalline. Forms a compound with
aldehyde OsHsNO,(CjH,0) [125°], which yields
indigo on treatment with alkalis. Similar com-
pounds of the formula 0jH5N0j(C2H40) areformed
by the action of m- and^-nitro-benzoio aldehydes
on aldehyde and NaOHAq. The m- compound
gives off aldehyde at 100°, the p- compound melts
«t about 115° (Gohring, B. 18, 372, 720).

OT-KITE0-/3,0XY-PHENYL,PYB0TAETABIQ
ACID. iflscioweCiiHgNO, t.e.

CeH.(NO,).CH<°-^^^^°j>CH,. JViiro^^^j,?-

PfM-ocoraic acid. [171°]. Formed by heating
sre-nitro-benzoio aldehyde with sodium succinate
and AOjO ^t 125° (Salomonson, B. T. C. 6, 1).
Crystalline. Boiling withNHjAq and BaOl^ppts.
C„H^aNQ,. Phenylhydrazine at 130° forms
PnH,NO,(N^Ph) [132°]. - 6u(C„H,NQ.)^-
fhA\ : needlps (from hot water).

Methyl ether Ue6^^B.s^H0,. Oil.

p - Nitro - /3 - oxy -phenyl - pyrotartaric acid.
Lactone [163°] (S.) ; [155°] (Erdmann, B. 18,
2742). Formed in like manner from ^i-nitro-
benzoio aldehyde. Boiling with NH.Aq and
BaOl^ ppts. BaC,,H^p,.—CuA'j.—AgA'.

HITBO-p-OXY-PHENYL-QTTOTOLIHB
C,5H,gN20,. [151°]. Formed in small quan-
tities when p-amido-(P^. 3)-phenyl-qiiinoline is

heated with KNO, (Weidel, M. 8, 138). Yellow
plates, m. sol. alcohol.

OT-lIitro-(B. 2)-oxy-{Py. l)-phenyl-qninoUne.

Methyl derivative
MeO.p :C.HC.O.(O.H4N02):CH „^f.„ _ ^ ,

CH:CH.C.N CH" f^^° '' -Formed

by heating m-nitro-cinnamic aldehyde with
^-anisidine and HClAq (Miller a. Kinkelin, B. 20,

1919). Needles (from benzene), si. sol. alcohol.

{Py. l,4,2)-.tI'itro-ozy-phenyl-iBoqninoline

o,ja,Ao,i.e.c^.<^j^o^:^P'»>. [c. 2451.

Formed by passing nitrous acid gas through •
solution of oxy-phenyl-isoquinoUne in HOAo
(Gabriel, B. 19, 831). Small yellow crystals.

Methyl derivative CisH^MeN-O,. [169°].

DI-HITBO-DI-OXY-DI-PHEHYL SULPHONE
CiANjSO, i.e. S02{CA(N0,)(0H)},. Formed
by nitrating di-oxy-di-phenyl sulphone (Glutz,

A. 147, 59). Scales, insol. water, sol. alkalis.

Yields CijHjNa^SOg and OijajAgjNjSO,, a di-

methyl derivative CijHjMejNjSO, [215°], a di-

ethyl derivative [192"^, and a di-isoamyl deriva-

tive [151°]. With aniline it forms the compound
C,2Hj(NHPh)j(N02)2SOj, crystallising from ani-

line in red prisms.
Tetra-nitro-di-ozy-di-phenyl sulphone

S02JOjHj(N02)2(OH)}„ [253°]. Formed by
further nitration of the preceding body (Anna-
heim, B. 11, 1668). Long-yellow needles.

—

KjA".—Na^A" : ootahedra.
TETBA-NITBO-DI-OXY-DIFHENYLDISUL-

PHONIC ACID {C.H(N02)j(0H).S0sH}j. Formed
by nitration (Limpricht, ^.261, 336).—Na^A" aq.

KjA" : yellow crystals.

m-NITBO-f-OXY-DI-PHENYL-THIO-TlBEA
[3:1]C5H,(N02).NH.CS.NH.C^,(0H)[1:4].
[152°]. Formed from m-nitro-phenyl-thiooarb-

imide and p-amido-phenol (Steudemann, B. 16,

2385). Needles, si. sol. ether.

DI-NITBO-OXY-PHENYL-UBEA C,H,N,0,
i.e. C,H2(N02)2(0H).NH.C0.NHj. Uramido-M-
mtro-phenol. Formed by heating urea with di-

nitro-amido-phenol (pioramio acid) (Griess, J.pr.

[2] 5, 1). Plates (from water).—AgA' : pp.
NITBO-DI-OXY-PHTHALIC ACID. Methyl

derivative C^(0Me)(0H)(N02)(C0jH),
[4:3:6:2:1]. NormethyVnitrohemipieacid. [220^.

Formed by boiling its imide with EOH (Elbel,

B. 19, 2310). White needles, v. sol. water.

Imide 0^(OMe)(OH)(NOjX^g'^^>0.

[252°]. Formed by boiling the ozim
C„H(OMe)(OH)(NOj)(COjH)CH:NOHwithHOAc.
Yellow needles, sol. hot water and alkalis.

Dimethyl derivative v. NitroSEumo
Acm.

Di-nitro-ozy-phthalic acid

CeH(N02)2(0H)(C0^)j. Juglomcacid. Formed
by oxidation of juglone or its acetyl derivative

by boiling with HNO,.
Salts.—A"(NHJj: reddish-yellow tables oi

thin needles, v. sol. water.—^A"HK.—A"Ba« :

yellow tables (Bernthsen a. Semper, B. 18, 210).

NITRO-OXY-ISOPBOPYL-BENZOIC ACID
CMe2(OH).C,H,(N02).002H [4:3:1]. [191°].

Formed by oxidising nitro-cuminio acid or nitrd-

curoinol with KMnO, (Widman, B. 16, 8549 ; l«i
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2567 ; 21, 2232). Long needles {from water).—
IIH,A'2aci.— CaA.'j.—BaA'j6aq.—PbA'j5aq.—
CuA'jl|aq.—AgA'iaq: crystals, m. sol. hot Aq.

Acetyl derivative [133°].

Ethyl ether MA.'. [96°].

NUro-ozy-isopropyl-benzoio acid

CMa,(0H).CsHj(N02)C0.ja [4:2:1]. [168^.
Formed by oxidising nitro-oymene or the acid

C„HaPr(NOj).02Hj.002H with alkaline KMnO,
(Widman, B. 19, 270 ; Soderbaum, B. 21, 2128).
Tables (from ether), m. sol. hot water.

Isomeride v. Nitro-oxt-odminic acid.

Si-nitro-ozy-propyl-benzoic acid. Lactone

O.H.<'g<fOJ(CHMe.NOJ^^ [90°]. Formed

from ethylidene-phthalide and NOj (Gabriel, B.
19, 838). Colourless needles (from alcohol).

NITRO - P - OXY -p .ISOPKOPYL- PHENYL-
FBOPIOHIC ACID
[4:2:1] CeH3»r(NOJ.CH(OH).CH2.CO,H. [120°].

Formed by boiling 0,H,Pr(N0j).CHBr.CHj.C02H
with aqueous Na^CO, (Einhorn a. Hess, B. 17,

2024). Silvery plates.

Amide CijHuNjO,. [150°].

Anhydride G^B.,^(SO^.CB.<(^^y0O.

[73°]. Formed by the action of cold aqueous
NajCO, on bromo-nitro-cumyl-propionic acid.

Crystals, t. sol. alcohol.

NITBO-SI-OXY.PYSIIIIDIIirE C.HaNjO, i.e.

°°<^NHCO^^"^°«- Nitro-uracil. Formed

by heating the K salt of its carboxylic acid at
130° (Behrend, A. 229, 35; 240, 8). Yellow
needles, which explode on heating. Yields iso-

barbituric acid on reduction, tliea forms crys-

talline CjH^jO,. Guanidine gives a similar salt

CjHgNgO, aq.—KA'aq: prisms, si. sol. water.

—

CaA'jOaq. — BaA'j5aq. — ZnA'j3|aq. —
CuA'j7CuO.

mtro-di-oxy-pyrimidine carboxylic acid

C^3N.0.t.e. CO<^^;^|^°^^)>O.NO,. Formed

by warming di-oxy-methyl-pyrimidine (methyl-

nracil) with HjSO, and HNO3 at 80° (Behrend,

A. 229, 32 ; 240, 4 ; Kohler, A. 236, 32). YeUow
crystals (containing 2aq).—KHA"aq : plates, si.

sol. water.—BaA" Jaq.—Ag^A" aq.—PbA" liaq.

Ethyl ether'EASLk". [250^. Prisms.

(o)-iriTEO-(Py. 3)-0XY-QUIN0IINE
CiftNjO,. ' a'-Nitro-carbostyril. Formed by
heating ' a '•nitro-o-amido-cinnamio acid with

HCLAq at 150° (Friedlacder a. Lazarus, A. 229,

243). Needles (from alcohol). Does not melt

below 220°.

{$)-yitro.{Py. 3)-oxy-qniiioUne. [260°].

Formed in like manner from ' '-nitro-amido-

cinnamic acid (F. a. L.). Needles (from HOAc).

[y).mtro.{Py. 3)-oxy.quinoline. [280°].

Formed by nitrating oarbostyril (F. a. L.).

Needles (from HOAc).
Methyl derivative [181°]. From the

silver salt and Mel (Feer a. ESniga, B. 18,

(B. 4)-iritro-(Py. 3)-oxy-qiiinoUne

pH:CH Q.CH:CH riAao'] Formed from
CH:0(NOJ.C-N:C.OH'

tl«>H J.
JJormeairom

di-methyl o-nitro-coumarinate and alcoholic

NH„ the resulting (3, 2, l)-nitro-amido-einnaniio

vg^ie ^eing heated with HClAc| at 140° (Miller

a. Einkelin, B. 22, 1711). Prisms, . sol. hot
water.

{B. 4, 2)-Xitro-ozy-qiiinoIine

So^t^icH- [136°]. Formed bynitra-

ting (B. 2)-oxy-quinoline (Skraup, M. 3, 551) and
by the action of nitric acid on (B. 2)-oxy-quinol-

ine carboxylic acid (Schmidt a. Altschul, B. 20,

2697 ; 21, 2255) and on nitroso-oxy-quinoline

(Matheus, B. 21, 1642, 1886). Yellow needles.—
B'HNO, aq : orange prisms, v. sol. hot alcohol.

Nitro-(B. 4)-ozy-qainoline. [173°]. Formed
by heating its carboxylic acid with glycerin at
200° (Sohmitt a. Engelmann, B. 20, 2693) and
by the action of HNO, (S.G. 1'38) on nitroso-

(B.4)-oxy-quinoline (Von Eostanecki, B.24, 164).

Needles, si. sol. alcohol.

Kitro-(B. 3)-oxy-qninoIine. [255°]. Formed
by nitrating m-oxy-quinoline (Skraup, M. 8,

564). Yellow plates, decomposed by fusion.

JTitro-ozy-quinoline. Formed by the action

of HNO3 on a syrupy acid obtained by oxidation
of cinchonine (Weidel a. Hazura, M. 3, 773).
Crystalline powder, melting far above 300°.

—

B'jHjPtCl„ : monociinic prisms.
(B. 1, 3)-I)i-nitro-(B. 4)-oxy-qninoline

CH:C(NO,)— C.CH:gH r„_»oi T>„^^a u,
C(NO,):C(OH).0. N :CH- ^^^^^' Po™ed by

the action of HNO, on o-oxy-quinoUne carb-

oxylic acid, and on ana-nitroso-o-oxy-quinoline

(Schmitt a. Engelmann, B. 20, 2692; Kosta-
necki, B. 24, 155 ; cf. BedaU a. Fischer, B. 14,

1368). Plates.

NITEO-(B. 4)-0XY-QUIN0LINE CAEBOXY-
LIC ACID CsHj(>rOJN(OH)(C02H). Formed
by boiling the nitrate of o-oxy-quinoline carb-

oxylic acid with HOAc (Schmitt a. Engelmann,
B. 2*0, 2693). Needles, si. sol. HOAc.

NITEO-OXY-QUmONE. Carbonyl deri-
vative (CeH;02(N02)0)jC0. [260°]. Formed
by oxidation of nitro-amido-phenyl carbonate

by chromic acid mixture (Lowenberg, C. C>
1886, 390). Pale-brown needles.

Nitro-di-oxy-qninoiie

°°<0(0^5:C(nS)>°°' ^°™^* ""^ warming

nitro-di-imido-resorcin with dilute (10 p.c.)

NaOHAq (Nietzki a. Schmidt, B. 22, 1659).

Golden needles, m. sol. water.—E2A": orange
needles.

Bi-nitro-di-oxy-qninone

^^Hio(N^i >00. Nitramlie acid.

Formation.—1. By the action of nitrous acid

on hydroquinone (Nietzki, B. 10, 2147).—2. By
the action of a mixture of fuming HNO, and
cone. HjSO, on di-acetyl-hydroquinone below
- 5° ; the yield in this case being 65 p.c.

(Nietzki, b; 16, 2092; 18, 499).—3. By adding
dinitrohydroquinone to a cooled mixture of

HNO3 (3pt3.) and HOAc (Opts.) (Nietzki, A.
215, 142).—4. By boiling s-di-nitro-di-amido-

quinone with dilute potash (Nietzki, B. 20,

2116).—6. By the action of fuming HNOg on

CO,H.O<gJj°^°^>G.CO^ (Hantzsch, B. 19,

2398 ; cf. Loewy, B. 19, 2385).

Preparation.—By slowly adding a hot satu-

rated alcoholic solution of chloranil (4 pts.) to a
concentrated aqueous solution of somnm nitrita

(10 pts.) heated to 80°-90° ; a yellow orystallii.*

99?

co<giS^
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pp. of the Bodium nitranilate soon Beparates,

and a small quantity which remains in solution

is precipitated by NaOH ; the whole is reorys-

tallised from hot water (Nef, B. 20, 2027).

Properties.—Golden tables, y. sol. water and
alcohol, insol. ether. When anhydrous it ex-

plodes at 170° without previous fusion. Fed,
gives a green crystalline pp. Chlorine forms
oxalic acid and chloropicrin (Levy, A. 249, 66).

On reduction it yields tetra-oxy-di-amido-benz-
«ne which gives p-phenylene-diamine on distil-

lation with zinc-dust (Nietzki, B. 19, 2727).
Eydroxylamine hydrochloride forms an explo-

sive salt C,04(N0j).j(NH,0), (Nef, Am. 11, 17).

Salts.—NajA": dichroic monoclinic crys-

tals ; a:b:c = 946:1: -985 ; iS = 87° 61'.—K^A.":
yellow needles (from hot water).—(NHJjA.".

—

BaA" : plates, insol. water.

Si-nitro-di-oxy-qaiuone. A product of the
action of nitrous acid on protocatechuic acid dis-

solved in ether (Graber, B. 12, S19). Greenish-
yellow needles, v. sol. water.—Na2A"2aq: ex-

plodes when heated.

BIXSO-OXT-STYBENE. Methyl deriva-
tive [1:2:4] C.H,(0Me)(N0J.CH:CH2. [89°].

Formed, together with the di-nitro- derivative

C,Hj(0Me)(.N0j)j.C2H, [163°], by the action of

cone. HNO, on'r4:l]C^,(OMe).CH:CH.COjH
(Einhorn a. Grabfield, A. 243, 366). Crystals,

volatile with steam. Yields a dibromide [79°].

Forms, on oxidation, nitranisic acid [187°].

NITaO-OXY-STYEYL METHYL KETONE
Methyl derivative C„H„N04 i.e.

[4:3:1] CeH3(0Me){N0j).CH:CH.00.CHs. [159°].
Formed by nitration of the ketone, and also by
condensation of CsH3(OMe)(N02)CHO with ace-
tone (Binhom a. Grabfield, A. 243, 364). Yellow
needles (from water), sol. ether.

NITEO-OXY-SULPHO-BENZOIC ACID
C,H,NSO, i.e. C„Hj(N02)(OH)(SO,H)(C02H).
Formed from nitro-o-oxy-benzoie acidandfuming
HjSO, (Mandt, B. 10, 1701).—Ba3A"'jl2aq

:

hair-like needles.

NITEO-OXY-TOLTJENE v. Niteo-ckesol.
Hitro-di-oxy-toluene v. Niteo-obchj.
Hitro-tetra-oxy-toluene C,Me(N02) (OH),.

[157°]. Formed by the action of HCl and SnCl^
onnitro-di-oxy-toluquinone(Kehrmanna.BraBch,
J.pr. [2] 39, 382). Black needles, forming a
violet powder. Its solution forms HCy, oxalic
acid, and other products on boiling.

' Di-nitro-di-oxy-toluene

C„HMe(N0,)2(0H), [1:3:5:2:4]. Di-nitro-cres-
ordn. [90°]. Formed from cresoroin and
HNO, (Von Kostaneoki, B. 20, 3136). Needles,
m. sol. cold water.

NITEO-OXY-o-TOLUIC ACID O.HjNO. i.e.

C.HjMe(OH)(NOJC02H[l:4:a;:2]. [172°]. Formed
by nitration of oxy-o-toluic acid (Kostaneoki a.
Niementowski, B. 18, 254). Needles, sol. hot Aq.

Nitro-oxy-jTi-toluic acid
C.H.;tfe(OH)(N05).CO^[3:4:5:l]? [87°]. Formed
by heating (4,3,l)-oxy-toluic acid with cone.
HNOj (Mahon, Am. 4, 186). Yellow needles, si.
sol. water. Its salts explode when heated.—
CaA'j4aq.—BaA'2 4aq: orange needles ; crimson
when anhydrous.

Nitro-oxy-p-toluic acid
C.H,Me(OH)(NOJ.CO^[4:8:a!:l]. [188»]. Formed
bf the action of nitrovis acid on (3,4,l)-amido-

tolaic acid (Ahrens, Z. 1869, 106). Ooldec
needles.—BaA'^Taq: scarlet, si. sol. alcohol.

Nitro-oxy-tolnic acid. Methyl derivative
C„H,Me(OMe)(NOs)00,H. [175°]. Formed from
the methyl ether of thymol and dilute HNO,
(Paterno a. Canzoneri, O. 9, 446). Slender
needles, v. sol. alcohol.—BaA',2aq: straw-
coloured crystals.

Ethyl derivative [162°]. Formed, in like

manner, from the ethyl ether of thymol. Long
slender needles.

Nitro-u-oxy-o-tolnic acid

0„H,(N0J(CH20H)C0^ [4:2:1]. [129°]. Fonned
by dissolvmg nitro-phthalide in aqueous EOH
(Hoenig, B. 18, 3451). Minute needles.—AgA'.

Tri-nitro-ozy-m-toluic acid

C„HMe(OH)(N02)3COjH[l:3:2:4:6;5]. Nitrococcic
acid. [170°-180'i. Formed by the action of

boiling nitric acid (S.G. 1-37) on cochineal (De
la Bue, A. 64, 23 ; Iiiebermann a. Dorp, A. 163,

100) and on (5,3,l)-oxy-toluic acid (Kostanecki
a. Niementowski, B. 18, 250). Colourless plates

(containing aq). On boiling with moist Ag^O
it yields silver tri-nitro-cresol and CO..—
(NH,)^"iaq.—BaA'.aq.-Ag,A" : needles.

NITEO-OXY-m-TOLTJIC ALDEHYDE
0,H,N0, i.e. 'C„H,Me(N0.J(0H)CH0 [5:3:2:1].

[141°]. Formed by warming oxy-toluic aldehyde
with HNO3 (Schotten, B. 11, 788). YeUow
needles, si. sol. hot water.

Nitro-oxy-m-tolnic aldehyde
C^,Me(NOJ(OH)CHO [5:3:4:1]. [162°]. Formed
by nitrating (4,3,l)-oxy-toluio aldehyde (S.).

Needles, si. sol. hot water.
HITEO-DI-OXY-TOLUQTJINOIIE

OBMe(NO.J (0H)20j [2:5:3:6:4:1]. TolumtramUk
acid. [180°]. Formed by the action of a dilate

alcoholic solution of ENO, on tri-chloro-tolu-

quinone (Kehrmann, B. 21. 1779; J.pr. [2] 39,

377). Golden needles (containing scaq). Its

aqueous solution decomposes on boiling forming
HCy, oxalic acid, and COj.—KjA" 3aq: yellowish-

red prisms.

DI-iriTEO,DI-0XY.DIT0LYl C^H.^NA-
[273°] (G.); [270°] (D.). Formed by boiling

tetrazo-ditolyl sulphate with HNO, (Gerber, B.

21, 750) ; by the action of nascent nitrons acid

on di-amido-ditolyl (the yield being quantitative)

;

and by heating di-oxy-ditolyl di-carboxylic acid

with HNO, (Deninger, J.pr. [2] 40, 300 ; B. 21,

1639). Yellow needles (from toluene or pyridine).

NITSO - OXY - TOLYLEKE - ETHENYL -

AMIDINE OsH,N,0,. [256°]. Formed by the

action of alcoholic ammonium sulphide on the

acetyl derivative of di-nitro-p-toluidine (Bankie-

vitoh.B. 21, 2404). Lustrous green needles, not

affected by HClAq at 200°.

NITEO-PENTANE C5H„N0ji.e.
Pr.CHj.CH,.N02. (160'-X60°). Formed from

isoamyl iodide and AgNO^ (V. Meyer, B. 5, 203 i

A. 171, 43 ; 175, 135).
Di-nitro-pentane C4Ha.CH(N02)2. Formed

from di-amyl ketone and HNO, (Chancel, C. B.

94, 399). Heavy oil. Forms re-valeric acid on

reduction.-KCjHgNA-—AgA'.
o-NITEO-PHENOL CsH.NO, le.

C^,(N0.J.0H[1:2]. Mol. w. 139. [45°]. (214°).

S.YS. 107-64 (Schiffl.

Formation.—1. Together with the^-isomeride
by nitration of phenol (Hofmann, A. 103, 347}

Fritzsche, 4. 110, 160} J. pr. 78, 293; GoW
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Btdifi, B. 11, 1943).—2. By heating o-bromo-
nitro-benzene [38°] oi o-ohloro-nitro-benzene

with aqueous potash in sealed tubes (Zincke a.

Walker, B. 5, 117 ; Engelhardt a. Latschi-
nofF, B. 3, 423).— a. By boiling o-di-nitio-

benzene with KaOHAq (Laubenheimer, B. 9,

1828).— 4. Together with 2)-mtro-phenol by
boiling diazobenzene sulphate with nitric acid

(N61ting a. "WUd, B. 18, 1338).—6. Together
with p-nitro-phenol by adding liquid NjOj to

cooled CS2 containing C^^ONa in suspension
(Schall, B. 16, 1901):—6. By heating diazo-

benzene nitrate with dry toluene, nitrogen being
given off (Bemsen a. Omdorff, Am. 9, 390).^—

7. By the action of NaNOgand HjSOjOn aniline

(Deninger, J. pr. [2] 40, 298).

PreparaHm.—Phenol (1 pt.) is slowly added
to a mixture of HNO3 (1 pt. of S.G. 1-38) and
water (6 pts.), cooled to 0°; the product is

neutralised withKa^CO, and distilled with water
(Neumann, B. 18, 3320).

Properties.—Light-yellow prisms or needles,

V. sol. alcohol and ether, si. sol. cold water.

Beactions.— 1. Seduced by tin and ECl to

o-amido-phenoL—2. Aqueous NH, (35 p.c.) at

160°-200° yields o-nitro-aniline (Merz a. Bis, B.
19, 1749).—3. Phenyl-hydraime dissolved in

xylene at 100°produces o-amido-phenol,benzene,

NH„ and nitrogen (Barr, B. 20, 1497).

Salts.—The colour of the salts has been
examined by Carnelley a. Alexander (0. J. Proa.

4,64).—NH,A': scarlet plates.—KA'^aq: orange-

red crystals (P.).—KA'aq (Post, B. 8, 1552).

S. 16 at 6° ; 21 at 15°.—NaA' : scarlet plates, v. e.

BoL water.—BaA'j. S. 9 at 6°- SrA'jSaq.—
CaA'24aq: plates.—CaA'^aq: orange needles.

—

AgA': orange-red pp. S. -14 at 15°.

Acetyl derivative CsHj(NOj)OAc. [41°].

(253°). Long colourless needles or prisms, v.

sol. alcohol ^ottcher, B. 16, 1933).

Benzoyl derivative C^4(N0j){0Bz).
[59°]. Formed from o-nitro-phenol and BzCl
(Hubner, A. 210, 386 ; Schiaparelli, 6. 11, 73 ;

Neumann, B. 18, 3320; 19, 2018). Prisms or

needles. Yields on nitration the compound
0,H,(NOs).O.C0.0«H,(NO2) [1:3] [126°], crystal-

lising in needles.

Methyl ether C,Hj(NO,)(OMe). o-Nitro-

amisole. [9°]. (277°) at 735mm. Formed, together

with the p- isomeride, by nitration of anisole.

Formed also by methylation of o-nitro-phenol

(Brnnck, Z. 1867, 204; Miihlhauser, A. 207, 237)
and by boiling o-chloro-nitro-beuzene with
NaOMe in HOMe (De Bruyn, B. T. C 9, 200).

Oil. Converted into o-nitro-aniline by heating

with ammonia (Salkowski, A. 174, 278).

Ethyl ether 0(,H,(NOj)(OBt). o-Nitro-

phenetol. (267°). Formed by ethylation of

o-nitro-phenol (Groll, J.pr. [2] 12, 207; Seidel,

J.pr. [2] 42, 448) and by heating OeH<Cl(N02)
with NaOBt (De Bruyn). Oil. When distilled

with alcoholic potash it yields 0^4(NH2)(OEt)
and no a^o- compound ; but when reduced in

alcoholic solution by sodium-amalgam it forms

Nj(0„H,OEt)j and NjO(C„H,OEt), (Sohmitt a.

Mehlau, J.pr. [2] 18, 200).

Bromo-ethyl ether C,H,(NOj)O.CjH<Br.

[44°]. PormedfromCeH4(NOj)(ONa) and ethylene

bromide (Weddige, J.pr. [2] 24, 246). Yellow

prisms (from alcohol).

Beactions.—1. With an alcoholic solution of

NH, it yields C^B,[T!iO^)O.CM^^n, [73°] and
NH(CjH40.C,H,N0j)s [192°].'—2. Heated with
potassium salicylic ether C,H4(OK)C02Et in

alcoholic solution it yields two products

:

(a) an ether CeH4(N02).O.CjH,.O.C,H,.CO,Et

[0. 100°] saponified by HOI yielding the corre-

sponding acid [145°], which may be reduced to

an amido- acid [110°] whose hydrochloride melts
at 177°; and (b) a compound of the formula
C„H4(NO2).O.C2H,.O.00j.C„H,OH [106°] which
gives an acetyl derivative [80°] (Wagner,
J. pr. [2] 27, 212). — 3. Heated with
[4:1] OeHj(OK)002Et in alcoholic solution it

forms o-nitro-phenozy-ethyl-^-ozy-benzoic ether

[103°] which is saponified by HCl at 140°, form-
ing an acid C,H,(N02)0.C2H4.0.CsH4.C0jH
[c. 206°]. The corresponding amido- acid melts
at 185° (Wagner).—1. Potassium benzoate at
140° yields C„H,(N02).0.C2H,.0Bz [77°].

Amido-ethyl ether
C.H4(N0j).0.C2HjNH2. [73°]. Formed as above.

Small plates (from water). Yields a benzoyl
derivative [95°] and a dibenzoyl derivative

05H,(N02).O.C2H4.NBz2 [122°]. The benzoyl de-

rivativereduced bytin andhy^ochloricacidyields

^^°*<0.c'h'N^- C^^^°^ (Weddige, J. pr. [2]

24, 250).'

Ethylene ether CjH4(00,H,.N02)2. [163°].

Formed from C5H4(N02)0Na and OjH^Brj.

Isobutyl ether (275°-280°). S.G. «« 1-136

(Riess, B. 3, 780).

Bemyl ether C„H,.CHrO.C„H,(NOj). [29°].

From the K salt and C,H,C1 (Kumpf, A. 224,

121).

p-Nitro-bemyl ether
CaH,(N03H3Hj.O.CA-N02. [129°]. Needles (K.).

Phenacyl ether
C„H4(NOj).O.CH2.CO.CbH5. [118°]. (194°).

Formed from the K salt and co-bromo-aceto-

phenone (Lellmann a. Donner, B. 23, 172).

Needles, m. sol. alcohol. ZnOl^ and HCl at 100°

convert it into CsH^*^!;'^^ [103°] crystallising

in needles, and forming the salts B'H^PtCl, and
B'HAuCl,.

m-Nitro-phenol CsH4(N0j)0H[l:3]. [96°].

(194° at 70 mm.). Obtained from m-nitro-

aniline by the diazo- reaction (Fittig a. Bantlin,

B. 7, 179 ; 11, 2099 ; Henriques, A. 215, 323
;

Wagner, J.pr. [2] 32, 70). Yellow crystals, sol.

hot water; not volatile with steam.— EA'2aq:
orange needles. S. 12 at 6° (Post a. Mehrtens, B.
8, 1652).—BaA'j2aq. S. 1-7 at 6°.—PbA'(OH).
S. '013 at 15°.—AgA' : brownish-red pp.

Benzoyl derivative 0sH4(N02).0Bz.

.

[95°]. Pale-yellow crystals (Neumann, B. 19,

2979). Nitric acid (S.G. 1-48) converts it into

the crystalline m-nitro-benzoyl derivative

C5H,(N0J.0.C0.C^,(N0,) [129°].

Methyl ether MeA'. [38°]. (254°).

Needles, volatile with steam (Bantlin).

Ethyl ether ^tX'. [34°]. (264°) (Bantlin,

Wagner, J.pr. [2] 32, 71).

Bromo-ethyl ether CjH^BrA'. [39°].

Formed, with the following, from the K salt and
ethylene bromide (Weddige, J. pr. [2] 24, 255).

Ethylene ether O^^A.'^. [139°].

jj-lTitro-phenol C,H,(N0j).0H. [114°].

8.V.S. 108-28 (Schifl).

FormaUon,—1. Together with the o-isomer.
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ide, by the nitration of phenol, especially at

low temperatures (Fritzsche, 3. pr. 76, 257;
Goldstein, J. B. 10, 353).—2. By heating

p-chloro-nitro-benzene [8S°] or biomo-nitro-

benzene [125°] with aqueous potash at 130°

^ngelhardt a. LatschinoS, B. 3, 423 ; Biohter,

B. 4, 460).—3. From acetanilide by nitrating,

and heating the [4:l]O.H4(NOj)(NHAo) with
cone. NaOHAq (Wagner, B. 7, 76).—4. From
p-nitro-aniline by the diazo- reaction (Fittig, B.
7, 280).— 5. By dry distillation of nitro-o-oxy-

benzoio acid (Schmidt a. Cook, E. 3, 41).

—

6. By oxidation of nitroso-phenol (Baeyer, B. 7,

965),—7. Together with the o-isomeride, by add-

ing liquid NjO, to cooled CSj containing

CjHsONa in suspension (Schall, B. 16, 1901).—
8. By the action of NaNO, (in excess) and
H2SO4 on aniline, o-nitro-phenol being also

formed (Deninger, J.pr. [2] 40, 298).

PreparaUm.—The mixture of o- andp-nitro-

phenols is distilled with steam. The residue is

dissolved in hot water and mixed with excess of

Na^COg when CeH4(N02)ONa crystallises out on
cooling (Salkowski, A. 174, 280).

ProperUea.—Slenier colourless needles (from

water. Dimorphous (Lehmann, Z. K. 1, 45).

T. sol. alcohol. Not volatile with steam. Sol.

hot HOlAq (Kollrepp, A. 234, 1).

Reactions.—1. Distillation with FClj yields

p-chloro-nitro-benzene [85°].—2. Aqueous am-
monia at 160° to 200° forms j)-nitro-aniline

(Merz a. Bis, B. 19, 1749).—3. Phenyl-hydraz-
ine at 100° produces p-amido-phenol, benzene,

NH„ and nitrogen (Barr, B. 20, 1499).

Salts.—The colour of the salts has been
examined by Carnelley (O. J. Proc. 4, 64).

—

NaA'4aq: yellow tables.—NaA' 2aq. Heat of
neutralisation 12,840 (Alexejeff a. Werner, Bl.

[3] 2, 718).—NaHA'2 2aq: orange-red prisms
(from water).—KA'2aq. S. 4-5 at 6° (Post a.

Mehrtens, B. 8, 1552).—KHA'^ 2aq.—BaA'j 8aq :

monoclinic prisms. S. 1 at 6° ; 1'3 at 15°.

—

BaH.^'4 4aq.— SrA'2 7aq : yellow needles. —
CaA'2 4aq.—CaHjA'^Saq.-MgA'jSaq.- PbjOjA',.
— PbjHA'j.— AgA'aq: scarlet pp., changing
to orange prisms.—AgA'2aq. S. "3 at 15°.

—

AgHA'jaq: yellowish green laminee.—Ag^HA',:
purple needles.

Benzoyl derivative G,H4(N02).OBz.
[142'5°]. Colourless efflorescent needles (from
alcohol) (SchiapareUi, G. 11, 73 ; Neumann, B.
19, 2020). On treatment with HNO, (S.O.

1-48) it forms [4:l]C,H,(NOj).O.CO.C5H,NOj[l:3]
[135-5°].

Methyl ether MeA'. [51°]. (259°).

Formed by methylation 'of ji-nitro-phenol

(Brunck, Z. [2] 3, 202; Willgerodt a. Ferko,
J.pr. [2] 33, 152; Skraup, M. 6, 761). Formed
also by heating p-ohloro-nitro-benzene with KOH
dissolved in MeOH (Willgerodt, B. 14, 2682;
15, 1004). Prisms.

Ethyl ether EtA', [68°]. (283°) (An-
drea, J. pr. [2] 21, 331). Formed from the Ag
salt and EtI (Fritzsche) and also from C^HjOEt
and fuming HNO, (Hallock, Am. 1, 271). Ob-
tained also by boiling p-chloro-nitro-benzene
with KOH and dilute (60 p.o.) alcohol (Will-
gerodt, B. 16, 1002). Prepared by heating
C^4(N0,)(0K) with KEtSO, m alcoholic solu-
tion for 3 hours (Willgerodt a. Ferko, J.pr. [2]
83, 163), Prisms. So^um-amalgam rapidly le-

|

duces it, in alcoholic solution, to K2(C,B..0Ki)<
(Schmitt a. Mohlau, J.pr. [2] 18, 199).

Ethylene ether 0^,A'^. [143°]. Formed,
at the same time as the bromo-ethyl ether, by
heating the Na compound with ethylene bromide
at 140° (Weddige, J.pr. [2] 21, 127; 24, 254).

Bromo-ethyl-ether CHjBr.CHjA'. [63°]

Yellowish plates, insol. water, v. sol. alcohol.
Beactims.—1. Heated with potassium p-

oxy-benzoio ether [4:1] C,H4(OK).0OjEt it forms
C5H^(N0J.0.CjH..0.C.H,.C0jBt [131°], which
when saponified by HClAq at 130° yields the
corresponding acid [218°] (Wagner, J.pr. [2] 27,
224).—2. Alcoholic [2:l]C,H,(0K).C0^t forms
CsH,(N0,).0.C,fl<.0.C02.C,H,0H [131°] and the
ether C„Hj(N02).0.CjH^.0.C„H4.C02Et [c. 81°]

whence HCl liberates the acid [132°].

Amido-ethyl ««fcer CaH,(NHj)A'. [109°].

Formed by heating the bromo-ethyl ether with
alcoholic ammonia. Yellow scales (from water).

Isobutyl ether (285°-290°). S.G. ^
1-105.

Benzyl ether C^JSBJi.'. [106°]. Prisms.
Yields on nitration a compound melting at 168°

(Eumpf, A. 224, 123).

p-Nitro-benzyl-ether [183°]. Needles.
Fourth and fifth nitro-phenols have been de-

scribed by Fittica (J. pr. [2] 24, 5 ; B. 13, 711)
but their existence has not been confirmed by
other chemists (Natanson, B. 13, 416),

(a).Di-mtro-pheiiol Cfi,{]iO.UOS) [4:2:1].

[114°]. S. 4-8 at 100°; -6 at 18°: -014 at 0°

(Gruner, J.pr. 102, 222).
'

Formation.—1. By nitration of phenol,

o-nitro-phenol, and ^-nitro-phenol (Laurent,

A. Ch. [3] 3, 212 ; Korner, Z. [2] 2, 662, 731).—
2. From anisole by nitration and saponification

(Cahours, A. Gh. [3] 25, 22).—3. From di-nitro-

amido-phenol (picramic acid) by elimination of

NHj (Griess, A. 113, 210).—4. From chloro-di-

nitro-benzene [50°] and bromo-di-nitro-benzene

[72°] by heating with potash (Clemm, J. pr. [2]

1, 145 ; Engelhardt a. Latschmoff, B. 3, 97).—
5. By boiling i-tri-nitro-benzene with aqueous

NajCOj or by heating it with water at 160° (De

Bruyn, B. T. C. 9, 191).—6. By boiling t-di-

nitro-aniline with EOHAq for a longtime (Will-

gerodt, B. 9, 979).—7. From di-nitro-di-ethyl-

aniline and dilute potash (Yan Bombmgh,
B. T. a. 2, 35).

Properties.—Yellowish rectangular plates

(from water), v. si. sol. cold alcohol.

BeacUons.—1. Yields only picric acid on

further nitration (Hubner a. Schneider).

—

2. Aqueous ECy at 70° forms potassium meta-

purpurate OjHjKNjOi which separates as

brownish-red crystals with green lustre (Ffaund-

ler a. Oppenheim, Z. 1865, 470; Sommaruga,
A. 157, 335).

Salts.—KA' aq. S. 1-4 at 6° (Post a. Mehr-

tens, B. 8, 1554) ; 1-6 at 7° (Hubner a. Schneider,

A. 167, 92).-KA'aq(Eomburgh),—NaA'aq.—
BaA'2 7aq : golden needles.—^BaA', 6aq ; yellow

needles.—BaA', 6aq : orange prisms. S. -3 at 7°.

—BaA2 4aq: monoclinic crystals (P. a. M.).—
MgA'j9aq.—MgA', 12aq.—Pb(OH)A' 2aq. S. -08

at 16°.—MnA'j58q.—NiA',8aq.—AgA' aq. S. -4

at 16°.

Benzoyl derivative (iJ3J^0,liOS*'
Plates (from alcohol) (Laurent a. Gerhardt, i*

76, 77J.
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Di-lJitrd-beilzuj)t d&HvatiVe [161"].

formed by nitration ol [2:1] 0,H4(NOj).OBz or
of the i)-isomeride (Neumann, B. 18, 3322 ; 19,
2021). Needles.

Methyl ether MeA'. [88°]. Formed by
boiling adisole or anisic acid with fuming END,
(GahouTB, A. 69, 236) or by heating (4, 2, 1)-

ohloro-di-nitro-benzene or i-tri-nitro-benzene

with KOH dissolved in MeOH (Willgerodt, B. 12,

762 ; De Bruyn, R. T. O. 9, 190). Needles.
Ethyl ether MAf. [86°]. Formed by the

action of HNO, on CeHjOEt (Cahours, A. 74,

815) and on N2(0„H,.0Et [l:4])j (Andrese, J.pr.

[2] 21, 335) ; and also in the same way as the
methyl ether (W.). Needles.

Allyl ether OaEJi.'. [47°].

Di-oxy-propyl ether OsH,(OH)jA'. [o.

83°]. Formed from [1:2:4] 0,BLC1(N0,)„ glycerin,

*ndKOH(W.).
Phenyl ether O^K^A.'. [71°] (W.).

Benzyl ether Cja.fiB.Ji.'. [149°].

p-Nitro-bemyl ether [201°] (Kumpf),

(i8).Di.nitro-phenol OeHs(NOj)j(OH) [4:3:1].

[64"^. Formed, together with the (a)-isomeride,

by nitrating o-nitro-phenol (Hiibner a. Schneider,
A. 167, 89 ; Salkowski, A. 174, 270 ; Korner, (?.

4, 325). Pale-yellow needles (from water), si.

sol. water, t. e. sol. hot alcohol. Somewhat
Tolatile with steam.—NaA'Saq: red needles.

—

KA'. S. 1-3 at 6°.—BaA'jaq: golden needles.

5. -18 Kt 7°.—MgA'2 6aq.—PbjOAV S. -037 at

15°.—AgA'. S -3 at 6° (Post a. Mehrtens, B. 8,

1652).—AgA'aq : red needles.

m-Nitro-benzoyl derivative [149°]. Got
from [3:1] CbH4(N02)OBz and HNO3 (Neumann,
B. 19, 2980). Yellow needles, si. sol. ether.

Methyl ether MeA'. [117°]. Converted
by NH,Aq at 130° into di-nitro-aniline [138°].

Ethyl ether BtA.'. [58°]. Needles.

Benzyl ether PhOHjA'. [76°]. Prisms.
Yields [4:1] C.H,(N0j).CHj.0.0„H3(N0,), [1:2:6]

[137°] on nitration (Kumpf, A. 224, 130).

(7)-Di-nitro-phenol C5H,(N02),(0H) [5:3:1].

[104°] (B.) ; [122°] (De B.). Formed, together

with the (S)- and (e)- isomerides, by nitration of

m-nitro-phenol (Bantlin, B. 11, 2103; A. 215,

324). Obtained also by heating its methyl ether

with cone. HClAq at 180° (De Bruyn, B. T. G.

9, 208). Needles, volatile with steam.—EA' 2aq.
—^BaA'jSaq.—BaA'22aq: red feathery crystals.

Methyl ether MeA'. [96°] (B.) ; [105°]

(De B.) (above 360°). Formed by heating s-tri-

nitro-benzene with NaOMe in HOMe for 24 hours
(De Bruyn). Needles.

(S).Di.nitro-phenol CsH3(N02)j(OH) [4:3:1].

[134°]. Prepared, together with the (e)- and (7)-

iscHuerides, by nitration of m-nitro-phenol

(Bantlin, B. 11, 2104). Colourless needles, not

volatile with steam.—BaA', 3aq : brown prisms.

Methyl ether Uek'. [70°]. Needles.

(«)-Di-nitro-phenol CsH.NjOs i.e.

C,K,(NOj)j(OH) [3:2:1]. [144°]. Prepared, to-

gether with the (7) and (S) isomerides, by nitra-

tion of m-nitro-phenol (Bantlin, B. 11, 2104).

Tellow needles (from water).—KA'2aq: yellow

needles.—BaA'2 : brown needles.

Methyl ether MeA'. [118°]. Tables.

Tri - nitro - phenol C.Hj(N0j30H [6:4:2:1].

Picric acid: Mol. w. 229. [122°]. S. -626 at

6'; 1-225 at 20° j 3-89 at 77° (Marchand, J.

pr. 64, 91). Ba, 78-62 in a 1'74 p.c. benzene
solution (KanonniknfE, J. pr. [2] 31, 348).

Formation.—1. By the action of hot nitric

acid on phent>l, tri-bromo-phenol, 0- and jj- nitro-

phenols, (a)- and (;3)- di-nitro-phenols, saligenin,

salicylic aldehyde, salicih, salicylic acid, phlor-
izin, indigo, coumarin, aloes, gum benzoin, bal-

sam of Peru, and from the resin of Xanthorrhcsa
%asti2is (Hausmann, Journ. dePhys.et deChmvie,
1788 ; Welter, A. Ch. 29, 301 ; Liebig, P. 13,

191; 14, 466; A. 9, 80; 39, 350; Dumas,
A. Ch. [2] 63, 178 ; [3] 2, 228 ; Laurent, A. Ch.
[3] 3, 221; A. 43, 219; Perra, D. P. J. 165,

386 ; Piria, A. 56, 63 ; Stenhouse, A. 57, 88; 66,

243 ; Carey Lea, Am. S. [2] 26, 279 ; E. Kopp,
A. Ch. [3] 13, 233; Delalande,4. 45, 337 ; Mar-
chand, A. 48, 336 ; 52, 845 ; Schunck, A. 39, 6 ;

65, 234).—2. By boiling (l,2,4,6)-chloro-tri-

nitro-benzene (picryl chloride) with aqueous
Na^GO, (Engelhardt a. Latschinoff, B. 3, 98

;

Clemm, /. pr. [2] 1, 146).—3. By oxidation of

s-tri-nitro-benzene with EjFeCy, in slightly

alkaline solution (Hepp, B. 13, 2346).—4. By
heating iodo-benzene with silver nitrite at 150°

(Geuther, A. 245, 100).

PreparatUm.—Phenol (1 mol.) is dissolved in

cone. H2SO4 and the resulting phenol sulphonic
acid treated with HNO3 (4 J mols. of S.G. 1-35)

(Schmitt a. Glutz, B. 2, 52).

Properties. — Light-yeUow laminas (from
water) or trimetric prisms (from ether). May
be sublimed if slowly heated, but if a few milli-

grammes be dropped into a red-hot tube violent

detonation occurs ; with a larger quantity a less

violent decomposition occurs (Berthelot, A. Ch.
[6] 16, 21). SI. sol. water, a '01 p.c. solution

being distinctly yellow. V. sol. alcohol and
ether. Tastes bitter. Dyes silk and wool yellow.

It is poisonous. Forms crystalline compounds
with aromatic hydrocarbons (Fritzsche, J. pr.

73, 212 ; A. 109, 247).

BeacUons.—1. Bleachmg-powder yields, on
boiling, chloropicrin CCI3NO2 and tetra-chloro-

quinone. A mixture of ECIO, and HCl acts in like

manner.—2. Distillation with aqueous NaOBr
forms bromopicrin (Stenhouse, P. M. [4] 8, 363),

3. Ferrous sulphate and Ume reduce it to di-

nitro-amido-phenol(picramioacid) (Girard, G.B,.

36, 421).—4. Tm and HClAq .reduce it to tri

amido-phenol (picramine) (Boussin, Bl. 1861,

60; Beilstein, A. 130, 244). Iodide ot phos-

phorus acts in like manner on its aqueous solu-

tion (Lautemann, A. 125, 1). — 5. Hot cone.

ECyAq forms a blood-red solution of potassium
isopurpurate which crystallises in brownish-red

scales with green lustre having either the

formula KCsH^NjOj (Hlasiwetz, A. 110, 289) or

KCsHjNsOj (Baeyer, J. 1859. 458). Ammonium
chloride convertsthis salt into an ammonium salt

NHjCjHjNsO, greatly resembling murexide.—6.

POI3 yields OsHjCKNO.,), (Pisani, O. B. 39, 852).

Salts. — Explode when struck or when
strongly heated. — NH4A' : trimetric prisms

(Laurent, Bev. Scient. 9, 26).—LiA'. S.G. ia

1"716 : slender yellow prisms (Beamer a. Clarke,

Am. 1, 153).—xNaA'. S. about 8 at 15°- S.

(alcohol) 1-25 in the cold (Hager, Pharm,
Centr. 22, 225).- 'KA'. Trimetric prisms; a:b:o

= l:2-70:l-88 (Laurent, Bev. Scient. 10, 26). S.

•4 at 15° ; 7 at 100°. S. (alcohol) -04 (Hager).

Explodes when struck, giving oJEf CO,, CO, and
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nitrogen, mtli smaller quantities of hydrogen and
CH^, and leaving a residue of KOy, carbon, and
KjCO, (Sartan a. VieUle, 0. iJ. 93, 61).—BaA'j 5aq

:

monoolinio crystals.—BaA'j 6aq.* S. (of BaA'j)
1-2 at 17° (TscheltzofE, A. Oh. [6J 8, 233).—
BaA'j 4aq. S. -6 at 6° (Post a. Mehrtens).—
CaA'2 5aq. S. (of CaAy 50 at 20°.—SrA'j 5aq

:

yellow crystals (Marchand). S. (of CaA',) 1-4 at
20°.—MgA'jSaq. S. (of MgA',) 10 at 22°.—
MgA'j3NaA'9aq (Miiller, Z. 1865, 189). —
CdA'j 7aq.—CdA'j3NH, (Carey Lea, Am. 8. [2]

31, 78).—CdA'j6NaA'12aq.—OuA'jSaq: green
needles.-CuA'j 8aq.—OuA'j lOaq.— CuA'24NH,.
— CoA'j 5aq ; brown needles.— CoA'24NH3. —
CoA'j6NaA' 12aq.—NiA'jSaq.-NiA'j6NaA' 12aq.
—FeA'j 5aq : yellow crystals.-FeA'^ONaA' 12aq.— FeA'j(0H)8aq. — MnA'j Saq (MnUer). —
MnA'jSaq (Marchand).—PbA', aq (B. Kopp, A,
Ch. [3] 13, 233). S. -9 at 15°.—PbA'j 2aq.—
PbA'(OH). — Pb.A'A3aq. — Pb^A'^O^. —
Pb(0Ac)A'4aq.— HgjA'j. — AlA^OH) 8aq.

—

ZnA'jSaq. S. (of ZnA',) 12-5 in the cold.—
ZnA'j3NH3.—ZnA'j6NaA'12aq.—AgA'aq. S. -9

at 15°.—^AgA'22NHs. Compounds of picric acid

with organic bases and with aromatic hydro-
carbons, are described under those bases and
hydrocarbons.

Acetyl derivative CaH2(NOj)jOAo. [76°].

Tellow crystals (Tommasi a. David, C. B. 77t
207).

Sensioyl derivative C5H2(N02)30Bz.
Methyl ether MeA'. TrvnAtroamsole. [60°].

(C); [64°] (Post a. Mehrtens, B. 8, 1552).

Formed by nitrating PhOMe (Cahours, A. 69,

238) and by methylation of picric acid. Mono-
clinic tables (Friedlander, J. 1879, 514).

Ethyl ether EtA'. [78°]. Long needles
(Stenhouse a. Miiller, A^ 141,80 ; Willgerodt, B.
12, 1277).

lodoethyl ether C^H^IA'. [70°]. From
the Ag salt and C^H,!, (Andrews, B. 13, 244).

Phenyl ether PhA'. Formedfrom KOPh
and CeHjCl(N02),. Needles (W.).

o-Nitro-phenyl ether C8H,(N02)A'.
[173°].

p-Nitro-phenyl ether C^tCSO^)^'.
[153°]. Plates (from alcohol) (WiUgerodt, B.
17, 1766).

Benzyl ether CsHsCHjA'. [147°]. Yellow
prisms (Kumpf, A. 224, 131).

p-Nitro-benzyl ether C8H^(N02).CH2A'.
[108°]. Formed from silver picrate and jp-nitro-

benzyl iodide (E.).

(j8)-Tri-nitro.phenol CjH2(N02),OH[6:4:3:l].
[96°]. Formed, together with the (7)-isomeride
and tri-nitro-resorein (styphnic acid) by the
action of cone. HNO3 on (7)-di-mtro-phenol
(Henriques, A. 215, 325 ; cf. Bantlin, B. 8, 21).

Needles, v. e. sol. alcohol and ether, m. sol. hot
water. Forms with naphthalene a compound
[72°].—KA': violet needles, insol. alcohol.

—

BaA'2 4aq : red prisms.

(7)-Tri-nitro-pheiiolC3Hj(NO.j5(OH)[6:8:2:l].
[118°]. Formed by nitrating f6)-dinitrophenol,

and also, together with the (/8)-isomeride, by
nitrating (y)- or (S)-dinitrophenol (Henriques).
White needles. Eeadily converted into styphnio
acid by boiling with fuming HNOj. Forms with
naphthalene a compound crystallising in yellow
needles [100°].— KHA' : red needles, insol.
alcohol.—^BaA', : golden-yellow scales.

References.— Chloeo-, Sbomo, and Iodo-
NITBO-PHENOIi.

0-NITEO-PHENOL STJLPHONIC ACID
C.H3(OH)(N02)(SO,H)[l:2:4]. [122°]. Formed
by Bulphonating o-nitro-phenol (Kekuli, Z. 1867,
641 ; Armstrong, Z. 1871, 321 ; Armstrong a.

Brown, B. 7, 923). Formed also by nitration o£
phenol 2'-sulphonio acid (Sehmitt a. Glutz, B. 2,

51 ; Korner, O. 2, 444 ; Kolbe a. Gauhe, A. 147,

71) and by boiling (1, 2, 4)-bromo-nitro-benzene
snlphonic acid fGoslich, A. 180, 105). Needles
(containing 3aq). Melts at 52° when hydrated,
122° when anhydrous.—NHjA'.—NaA' 3aq.—
NaAHjNSOj 3aq.—KA'.—EjA" aq.—KjA"2aq.—BaA'^aq.—BaA"2aq: red crystals, si. sol.

water.

^-Nitro-phenol snlphonic acid OaHjNSO, t.«.

C„H,(OH)(NO,)(SO,H)[l:4:2]. Formed from p.
nitro-phenol and fuming HjSOi (Korner a. Post,

B. 5, 852, 1055 ; 6, 395 ; 7, 163 ; A. 205, 38).

Formed also by nitrating phenol o-sulphonic
acid (Stiickeuberg, A. 205, 45). Crystals (con-

taining 3aq), beginning to decompose when
heated at 110°. Give a brown pp. with FeClj.

—

KA' : monoclinio crystals, a:b:c = l-704:l:l-524

;

i8= 117° 59'.—K^A" aq.—NaA' 2aq.—Na^A" 2aq.

—CaA'2 Baq.—CaA" 2iaq.—BaA'^aq.-BaA" aq.

—PbA'^llaq.-CuA".
Nitro-phenol disulphonic acid CsHsNSjOj i.e.

C„H2(0H)(N0„)(S0sH)j. Formed from di-nitro-

benzene disulphonio acid by reduction to nitro-

amido-benzcue disulphonio acid and displace-

ment of NHj by OH (Limprieht, B. 8, 289).

Minute needles.—BaA" 2aq : crystalline.

Si-nitro-phenol sulphonic acid CsHjN^SOj i.e.

CbHj(0H)(N0J2(S03H). Formed by the action

of nitrous acid on s-di-phenyl-hydrazine disul-

phonio acid (Balentine, A. 202, 358). Prisms

from alcohol), v. sol. water. Decomposes at

160°.—KA' iaq.—K^A" 2aq.—BaA" 3|aq (Ber-

tram, P. Beibl. 6, 779).

Tri-nitro-phenol sulphonic acid

C,H(NOj)3(OH)(S03H)[6:4:2:l:3]. Formed from
phenol m-sulphonic acid and HNO, (Berndsen,

A. 177, 92).—KA'aq: prisms, exploding when
heated.—BaA'j Baq : crystals, m. sol. water.

o-NITEO-DIPHEHXt C.jHjNOj i.e.

C„H5.C3H4N02[1:2]. [37°]. |c. 320°)._ Formed,
together with the p- isomeride, by nitration of

diphenyl (Luddens, B. 8, 870 ; Hiibner, A. 209,

341 ; Schultz, A. 207, 352). Thick plates (from

dilute alcohol).

^-Nitro-diphenyl. [113°]. (340° i.V.).

Formed as above (Schultz, A. 174, 210 ; Hiibner;

Zimmermann, B. 13, I960). Long needles (from

alcohol). Yields jp-nitro-benzoio acid on oxida-

tion.

00-Di-nitro-diphenyl CijHjN.^^ i.e.

[2:l]CjH,(NOj).03H^NOj[l:2]. [124°]. Formed
from di-nitro-di-p-amido-diphenyl by elimina-

tion of amidogen (Tauber, B. 24, 197). Straw-

yellow needles, si. sol. cold alcohol.

qp-Di-nitro-diphenyl Cj^HgNjO, i.e.

[2:l]C5H^(NOj).C„H4(NOj)[l:4]. [93-5°]. Formed,

together with the jpp-isomeride, by heating di-

phenyl with HNO3 and HjSO, (Fittig, A. 124,

275 ; Schultz, Schmidt, a. Strasser,4. 207, B49).

Golden monoclinio needles ; a:6:c = 1'08 : 1 : "91 i

p = 87° 30'. More sol. alcohol than the pp- iso-

meride.
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mm>Di-nItro-diphenyl

J3;1108H,(NOJ.OaH,(NO,)[l:3]. [198°]. Formed
from di-nitro-di-p-amido-diphenyl by elimina-

tion of the NH: groups (Brnnner a. Witt, B. 20,

1028). Small yellow needles. Yields di-m-
amido-diphenyl on reduction.

j>p-Di-nitro-diphenyl

[4:]]0^i(NOJ.C.H4(NOj)[l:4]. [233°] (Sohnltz,

A. 174, 221). Formed as above. Needles.

Tields benzidine on reduction.

Tetra-nitro-dlphenyl 0,.iHj(N02)4. [140°].

Formed from diphenyl, HjSO„ and HNO, (Lo-

sanitsch, B. 4, 404). Amorphous mass, si. sol.

alcohol.

o-NITRO-PHEHYI-ACETIC ACID 0,H,NO,
t.e. O.H4(N02).CHj.OO^. [138°] (B.); [141°]

(S.). Formed, in small quantity, in the prepa-
ration of the v- isomeride by nitration of phenyl-
acetio acid pladziszewski, B. 3, 648; Bedson,
C. J. 37) 93). Obtained also by saponifying its

nitrile (Gabriel a. Borgmann, B. 16, 2066).

Needles (from water) or monoclinic plates (from
alcohol). Yields o-nitro-benzoio acid on oxida-

tion with EMnO^. Gives oxindole on reduction.

—BaA'j 2aq.

Nitrile GaH,(N02).CH2.CN. o-Nitro-hmzyl
cyanide. [8B°] (B.); [84°] (S.). Formed in

small quantity, together with the m- and p-
isomerides, by nitration of benzyl cyanide (H.

Salkowski, B. 17, 507). Formed also, together

with a larger quantity of the compound
0aH,(NOj).CH0y.CH,.C„H^NO2 [111°] and small
quantities of C^fi^fia [o- 238°] and CjjHuNjO,
[191°], by boiUng o-nitro-benzyl chloride with
alcoholic ECy (Bamberger, B. 19, 2635). Tri-

metric prisms.
?n-ITitro-pheiiyl-acetio acid

[3:1]CbH,(N0j).CHj.C0.H. [117°] (G. a. B.);

[120°] (S.). Formed from the nitrile which is

obtained from m-nitro-benzyl chloride and ECy.
Needles.—AgA' : silky needles.

Nitrile [61°]. Monoclinic crystals.

ji-Nitro-phenyl-acetic acid

[4:l]C8H4(NOj).OH2.COjH. [152°]. Formed as

above (Badziszewski, B. 2, 209 ; Maxwell, B. 12,

1765 ; Gabriel, B. 14, 2842 ; 15, 834 ; Bedson,

G. J. 37, 92). Silky needles. With o-nitro-

phenyl-aoetic acid it forms amolecularcompound
[114°]. Tields ^-oxy-benzoio acid on oxidation.

Sodium-amalgam yields Nj(CaH4.CH2.C02H)j
[above 300°) (Wittenberg, Bl. [2] 48, 111).—
NaA' 2aq. — BaA'j.— BaA'j 7aq.— ZnA'j aq.—
AgA': needles.

Methyl ether MeA'. [65°]. Needles.

Ethyl ether EtA'. [65°]. Plates.

Amide [192°^. Long prisms.

Nitrile [116°]. Plates. Alcoholic EOH
forms a crimson solution in which diazobenzene
chloride ppts. C„H,„N40a [202°] (CzumpeUk, B.
3, 474; Perkin, C. J. 43, 111).

,

Si-nitro-phenyl-acetic acid CgHgN^Og i.e.

[4:2:l]C8H,(N0j)2CHj.002H. [160°]. Formed
from phenyl-aoetio acid, H^SO,, and fuming
HNO, (B.; Gabriel a. Meyer, B. 14, 823).

Formed also by boiling di-nitro-phenyl-aoeto-

aoetic ether with dilute HjSO, (Heckmann, A.

220, 128). Pale-yeHow needles, sol. hot water.

Decomposed by heat into di-nitro-toluene [71°]

and CO,.
Methyl ether MeA'. Forms with diazo-

benzene chloride C.H,(NOi,)j.O(N.NHPh).COjMe

[183°] (V. Meyer, B. 22, 319). Diazotoluena

forms the homologous tolyl-hydrazide of methyl
di-nitro-phenyl-glyoxylate [168°] crystallising in

red needles (Hausknecht, B. 22, 325). The
corresponding derivatives of diazoxylene and di-

azonaphthalenemeltat 159°and94°reBpeotively.

Ethyl ether EtA'. [55°]. Needles. When
heated with alcoholic potash it yields Cj,H,jN„0„
[151°], which forms the salt KjOjjHijNjOu, crys-

tallising in golden plates.

Tetra-nltro-di-phenyl-acetic ether

{C,H3(N02)JjCH.COjEt. [154°]. Formed from
sodium di-nitro-phenyl-acetoacetio ether and
bromo-di-nitro-benzene (Von Bichter, B. 21,

2470). Crystalline.—C„H„NaN,0,o [80°] : very
hygroscopic plates.

2)-NITE0-PHEHYI.ACETIC ALDEHYDE
C,H,(N0J.CH2.CH0. [86°]. Formed by boiling

thebariumsaltofC^4(NOj).CHCl.CH(OH).C02H
with water (Lipp, B. 19, 2645 ; cf. Forrer, B. 17,

984). Needles, si. sol. cold water.

DI-NITBO-FHENYL-ACETOACETICEIHEB
[4:2:1] CeH3(NOj)2.CfclAc.COjBt. [94°]. Formed
from CgH,Br(N02)2 .acetoacetio ether, and NaOEt
(Heckmann, A. 220, 128). Plates.

Tri-nitro-pbeavl-acetoacetic ether

OeH2(N02)3.CHAo.C02Et. [98°]. Formed, together
with jCsHjfNO.ljjjCAcCO^t [205°], from pioryl

chloride GgHjClilNOj), and sodium acetoacetio

ether (Dittrich, B. 23, 2720). Crystals, v. sol.

hot alcohol.

^-DTIISO-PHEIirYL-AGEIUBIC ACID
C.H,(N0j).CH3.C0.NH.CHj.C0jH. [173°]. Got
by nitrating phenylaceturic acid (Hotter, J.pr. [2]

38, 110). Needles, decomposed by boiling HClAq
into glycocoU and p nitro-phenyl-acetic acid.

—

ZnA'22^aq.—AgA': needles, v. si. sol. cold water.

o-NITEO-PHENYI-ACEXYLENE OgHsNO.,
i.e. C^4(N0J.C:CH. [82°]. Formed by boiling

o-nitro-phenyl-propiolic acid with water (Baeyer,

B. 18, 2259). Needles, sol. hot water. Gives pps.

with ammoniacal AgNO, and CujCl,.

i)-Nitro-phenyl-aoetylene [149°] (M.); [152°]

(D.). Formed by boiling2>-nitro-phenyl-propiolio

acid with water (Drewson, A. 212, 158). Formed
also from CjH4(N02).CHBr.CHBr.C02Et and
alcoholic potash (C. L. Miiller, A. 212, 138).

Needles (from hot water). Gives a red pp. with
ammoniacal CujOl, and a greenish-yellow pp.
with ammoniacal AgNOg.

Di-^-nitro-di-phenyl-acetylene C,4H,N204 i.e.

C,H4(N02).C:C.C„H4N02. [288°]. Formed from
CgHi^NOjj.OHBr.CHBr.CjHiNOj by heating with

soda-lime at 180° (Bibs a. Bauer, J.pr. [2] 34,

346). Yellow needles (by sublimation).

o-Nltro-di-pheuyl-di-acetylene C,eH„N02 i.e.

G^B.,{^0^).ClO.ClCFh. [155°]. Formed by the

action of E,FeCy, on a mixture of the cuprous

salts of phenyl-aoetylene and o-nitro-phenyl-

acetylene (Baeyer a. IJandsberg, B, 15, 57).

YeUow plates, sol. alcohol.

Di-o-uitro-di-phenyl-diacetylene

C,H4(N02).C:C.CiC.C„H4(NOj). [212°]. Formed
by the action of an alkaline solution of EjFeCy,
on the cuprous salt of o-uitro-phenyl-acetylene

(Baeyer, B..15, 61). Golden needles, sol. chloro-

form. Fuming H^SO, converts it into the isomeric

diisatogen.

NITBO-FEENYL-ACSYIIC ACID v. NiiBO
OINNAinC Aon>.
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NITBO . i)I - FHENtL ACKTLIC ACID.
^t tri le. The o-yin-, and j)-, yarieties, molting at
128°, 134°, and 118° respectively, are formed by
the action of the corresponding nitro-benzoio
aldehydes on phenyl-acetic nitrile (benzyl cyan-
ide) in presence of alcoholic NaOBt (frost, A.
850, 160).

o -NIISO - PHENYL ALLEITTL UALOSTIC
ACID 0,H,(N08).0H:0H.CH:0{00jH),. [213°].

Formed by heating o-nitro-cinnamio aldehyde
with malonic acid and HOAo at 100° (Einhorn,
A. 258, 374). Needles.—CuA".—AgjA" : yel-

lowish plates.

^-Nitro-phenyl-allenyl-malonic acid [208°].

Formed from j)-nitro-cinnamio aldehyde, ma-
lonic acid, and HOAo (Einhorn a. Gehren-
beok, B. 22, 45). Yellow needles (from HOAc).
Br forms C.H,(NOj).CHBr.OHBr.OBr:0(OOja),
[206°] orystaUising in plates.— (NHj)jA".

—

CuA".—AgjA" : flocculent pp.
Ethyl ether Et^A". [105°]. Needles.
o-NIIBO-FHENYL-AMIDO-ACEXIC ACID

CeH,(N02).NH.0H,.00^. [193°]. Formed from
bromo-acetic acid and o-nitro-aniline at 125°

(Plochl, B. 19, 6). Dark-red prisms, si. sol. ether.

Yields oxy-quinoxaline dihy(£:ide on reduction.

—

NH,A': flat orange prisms.

p - NITBO - PHENYL - to - AUIDO - ACETO-
PHENONE CsH5.CO.CH2.NH.O,H,.NOj. [167°].

Formed by heating its nitrosamine with HCl
Mohlau, B. 15, 2474). Golden needles (from
HOAc). Yields acetophenone andf-phenylene-
diamine on reduction.

Nitrosamine 0,4H„N,0, i.«.

C.H5.CO.CH;j.N(NO).CsH,.N02. Formed from
phenyl-amido-acetophenone, HOAo, and nitrous
acid gas (M.). Plates, decomposing at 135°-145°.

Di - nitro - phenyl - a - amido - acetophenone
CbH5.C0.CH2.NH.0.H3(N0j)j. [172°]. Formed
by nitration of phenyl - amido - acetophenone
(Mohlau, B. 15, 2479). Golden prisms (from
HOAc). Yields i-tri-amido-benzene on reduction.

s - TBI - NITEO - TBI - PHENYL-TBI-AMIDO-
BENZENE C,(NHPh)a(N02)3. [288°]. Formed
from C^r3(N02)a and aniline (Jackson a. Wing,
Am. 10, 283). Orange powder, insol. water.
m -NITBO - PHENYL -i)- AMIDO - BENZOIC

ACID OA(NOsJ(NHPh).COjH[3:4:l]. [254°].
Formed by heating (4,3,l)-bromo-nitro-benzoio
acid with aniline (SchopS, B. 22, 3281). Garnet-
red needles. Yields an amido- aoid [153°].

—

NaA'.— NaA'aq.— BaA', 8aq.— AgA' : orange
plates.

Ethyl ether EtA.'. [128°]. Hexagonal.
Anilide CsH,(NOJ(NHPh).CONHPh.

[216°]. Formed by heating anihue with bromo
nitro-benzoyl chloride (Grohmann, B. 23, 3448).
Blood-red leaflets from HOAo.

Nitrile 0^a(NH2)(NHPh).0N. [126°].
Formed from bromo-nitro-benzonitrile and ani-
ine (Schopff, B. 23, 3444).

o-Nitro-pheny1-m- amido-benzoic acid
C,H,(NOj)(NHPh).C02H[2:3:l]. [248°]. Formed
from (3,2,l)-bromo-nitro-benzoio aoid and ani-
Une (Schopff, B. 23, 3440). YeUow needles.—
NaA'2aq.—BaA'jSaq.

Ethyl ether MA'. [112°]. Needles.
m-Nitro-phenyl-o-amido-benzoic acid. Ni-

triJe. C.H3(NOj)(NHPh)CN[5:2:l]. [170°].
Formed from (2,6,l)-bromo-nitro-benzomtrile
and anihne (S.). Lemon-yellow needles.

Di-nitro-phenyl-o-amido-benzoio acid

0„H,NA i.e. [4:2:l]0,H3(NO,),.NH.C.H4.C0,fl.
[264°]. Formed by warming o-amido-benzoio
acid with OeHjC^NOj)^ (Jourdan, B. 18, 1448).
Orange needles, almost insol, water.—BaA',:
dark-red crystalline powder.

NIIBO-PHENYL-AMIDO -NAPHIHOQITIN.
ONE V. (a)-NAfiHOQuiNoiiB, Beactions 16 and
17.

DI-NITBO-PHENYL-DI-AMIDO-DIPHENYL
C,3H„N,0, i.e. 0,H.(NH,).0.H,.NH.0.H3(N0,),.
[245°]. Formed by boiling benzidine with alco-

hol and (l,2,4)-chloro-di-mtro-benzene (Will-

gerodt, B. 9, 981). Long needles (from HOAo).
Di-o-nitro-di-phenyl-diamido-diphenyl

C.H,(N0J.NH.C.H,.C3H,.NH.a,H,(N0,). [240°].

Formed by boiling benzidine witho-chloro-nitro-
benzene and alcohol (Schopfi, B. 22, 904).
Needles (from HOAc).

Tetra •nitro - di - phenyl - di - amido - diphenyl
0,H3(N0J,.NH.C<,H,.C^,.NH.03H3(N0,),.
[above 330°]. Formed from [1:2:4]03H,C1(N0J„
alcohol, and benzidine at 120° (W.). Yellow
powder, si. sol. alcohol.

DI-NITBO-PHENYL-AMIDO-TOLYL-AUINE
[4:2:l]C.H,(NO,)s.NH.O.H3Me.NH^. [147°J.
Formed from tolylene-o-diamine and i-chloro-

di-nitro-benzene (Ernst, B. 23, 3428). Brownish-
yellow needles. Yields with HNO, the azimida

OA(NOJ^<°^«>N. [186°].

o-NITBO.DI-PHENYL-AMINEC,jH„NA«-«-
[2:l]0eH4(N0j).NH0,Hj. [75°]. Formed from
aniline and o-chloro-nitro-benzene or o-bromo-

nitro-benzene at 100° (Schopff, B. 22, 903;

23, 1839). Trimetric crystals (from alcohol)

;

a:6:c= •468:1; -671. Yields on redaction the

amido- compound [80°].

2>-Nitro-diphenylamine

[4:1]0„H4(NOJ.NH.C,H,. [las'!. Formed from
benzoyl-diphenylamine by nitration and elimi-

nation of Bz (Hofmann, A. 132, 167 ; Lellmann,

B. 15, 825). Formed also from its nitrosamine

by treatment with aniline (Witt, 0. J. 33, 205).

Pale-yellow scales (from*dilute alcohol). Colours

alcoholic potash scarlet. Dyes silk yellow.

Benzoyl derivative [129°]. Prisms.

Nitrosamine CJH,{N03).N(N0).CA-
[134°]. Formed by warming diphenylamine

with HN0„ isoamyl nitrite, and alcohol (W.).

Crystals, sol. chloroform.

Di-o-nitro-diphenylamine NH(C,H,N02)2.

[220°] (L.) ; [212°] (W.). Obtained from its

benzoyl derivative, and also, together with the

p- isomeride, by the action of alcohol (50 cc),

anUine (26 g.) and aniline hydrochloride (30 g.)

at 100° on file mixed di-nitro-di-phenyl-nitros

amines prepared from diphenylamine (17 g.),

amyl nitrite (48 g.), alcohol (50 cc), nitric aoid

(40 CO. of S.G. 1-424), and HOAc (50 cc) (Witt,

C. J. 33, 208). Bed felted needles.

Benzoyl derivative NBz(08H4N02)y
Formed, together with that of thep- isomeride

from benzoyl diphenylamine and fuming ENO|
(Lellmann, B. 16, 827).

Di-p-nitro-diphenylamine CjsHgNgO, t.«.

NH(CeH,.N0,[l:4]),. [216°] (L.) ;
[214°] (W.).

Got as above. Yellow needles with blue reflex._

Benioyl derivative. [224°]. Monoclinif

crystals, si. sol. alcohol.
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9i-nitro-dipllenyIamine C^HgNjO, i.«.

e.H».NH.O^,(NOJ,[l:2:4]. [157°]. Formed
from OsH3Br(N02)2 or OaH301(NOj2 and aniline

or di-phenyl-tbio-urea (Clemm, B. 3, 128 ; Will-

gerodt, B. 9, 977 ; 11, 601 ; «/. Hepp, Bl. [2]

30, 4).

Tri-nitro-diplienylamine O^^^fl, i.e.

C,n5.NH.O.H,(NOj).[l:2:4:6]. [175°]. Formed
from CsH2Cl(N02), (pictyl chloride) and aniline

(Clemm, B. 3, 126). Scarlet prisms.
Xri-nltro-diphenylamine

ra:l]0,H,(NOJ.NH.C.H3(NOJ,[l:2!4]. [194°].

Formed from OsHjBrlNOJj or 0,HaCl(N0j)2 and
'j»-nitro-aniline (Austen, B. 7, 1250 ; Willgerodt,

B. 9, 1178). Short yellow needles (from HOAc).
Tri-nitro-diphenylamiue

[4:l]0^.(N0J.NH.08H3(NO2)j. [181°]. Formed
from ^-nitro-aniline and bromo-di-nitro-benzene
(A.). TeUow powder, v. e. sol. HOAo.

Tri-nitro-diphenylamine. [135°]. Formed
by boiling the acetyl derivative of diphenylamiue
with dilute nitrio acid (S.G-. 1-029) (Norton a.

Allen, B. 18, 1997). Yellow needles, t. sol.

alcohol.

Tetra-nitro-diphenylamine 0,2H,N,0b i.e.

[3:l]O.H,(NOJ.NH.C.H,(NOJ,[l:2:4:6]. [205°].

Formed from m-nitro-aniline and picryl chloride

(Austen, B. 7, 1248). Orange oiystals (from
HOAo).

letra-nitro-diphenylamin*

[4:l]C^.(NOJ.NH.C^,(NOJ,[l:2:4:6]. [216°].

Formed in like manner from jD-nitro-aniline (A.).

Tetra-nitro-diplienylamine NH {CsHj(N02)2 } j.

[180°]. Got by heating CA(N0j)j.NH.00J!t
with alcoholic potash (Hager, B. 17, 2629).

Beddish-brown plates (from alcohol).

Tetra-nitro-diphenylamine [192°]. Formed
by nitration of diphenylamine, diphenyl-nitros-

amine, and diphenyl methylamine NMeFh^
^Onehm a. Wysa, B. 10, 1318). Yellow crystals

(from alcohol). Forms a .scarlet solution in

NaOHAq.
Heza-nitro-diphenylamine {CeN2(N02),}^NH.

Dipicrylamme. [238°] (A.); [234°] (M.). Formed
by nitrating diphenylamine, diphenyl methyl-
amine, or tetra-nitro-diphenylamine [216°]

(Austen, B. 7, 1250 ; Gnehm, B. 7, 1399 ; 9,

1245,1557; Mertens, J5. 11, 845). Yellow prisms
(from acetic acid). Its ' ammonium salt

NH^CijHtN^O,, is used as a yellow dye ('au-

rantia ').—^Ba(C,jHjN,0,2)j : red rhombohedra.
Heza-nitro-diplienylamine [261°]. Formed

by nitrating tetra-nitro-diphenylamine [205°]

(A.). Small yellow crystals (from HOAc). Ex-
plodes when heated.

Kitro-tri-phenyl-amine (C,H5)jN.0|^,(N0j).

[140°]. Formed from triphenylamine, HOAc,
and HNO, (Herz, B. 23, 2537). Golden plates.

Di-nitro-tri-phenyl-amine CaH5N(C,H4XOj)2.
[207°]. Formed from triphenylamine (2 g.),

HOAc (35 g.) and HNO, (2 g.) at 60° (Herz, B. 23,

2538). Yellow needles, v. sol. benzene.
Tri-nitro-tri-phenylamine "8.(0^^0^,.

[280°]. Formed from triphenylamine (2 g.),

HOAo (35 g.), and HNO, (4 g.) at 100° (Heydrioh,

B. 18, 2156 ; Herz, B. 23, 2539). Bronze-yellow

needles, t. bI. sol. HOAc.
m-mTSO-FHENYL-AN&ELIC ALDEHYDE

C,H<(NOj).CH:OEt.CHO. [46°]. Formed from
m-nitro-benzoic aldehyde, butyric acid, and
dUute NaOHAq (Yon Miller a. Bohde, B. 33,

1838). Plates; reduced by tin and HCl td

amido-ethyl-indonaphthene [89°].

Phenyl-hydrazide [135°]. Bed needles,

DI-MTITEO-DI-p-PHENYL-BENZElSrE
0,8H,2(N0j)2. [277°]. Formed by nitration of

diphenylbenzene (Schmidt a. Sohultz, B. 11,

1755 ; A. 203, 125). Yellow monoolinio needles

(from nitro-benzene).

Tri-nitro-di-^-phenyl-benzeue C,bH„(N02)3.

[195°]. Formed from diphenylbenzene and
fuming HNO, (S. a. S.). Needles. Yields on
rieduction a base [170°].

Iri-nitro-dlpheuylbenzene [200°]. Formed
by nitration of isodiphenylbenzene (S. a. S.).

Needles. Yields on reduction a base [288°].

Tetra-nltro-tri-pheuyl-benzene Oj4H,4(N02)4.

[above 370°]. Formed, together with an isomer-

ide [108°], by nitrating triphenylbenzene (Mel-

lin, B. 23, 2685). Both bodies orystaUise in

needles.

NIIBO-FHEITYL-BENZYLIDEKE -AMINE
0,3H,„NA».e.0,H,.CH:N.G.H,N0,. [66°] (La-

zorenko, /. 1870, 760) ; [73°] {Laohovitch, M.
9, 695). Formed from benzoic aldehyde (or

hydrobenzamide) and m-nitro-aniline. Needles.

2)-Ifitro-phenyl-benzylidene-amine

C,Hs:N.C,H<(N0j) [1:4]. [115°]. Formed from
hydrobenzamide bywarmingwithj>-nitro-aniline.
Yellow needles (Lachovitch).

Isomeiides v. NiTao-BENZYumENii-AiiiuilB.
NIIBO-FHENYL BENZYL OXIDE

CjH4(NOj).O.0HjPh. Formed from potassium
nitro-phenol, alcohol, and benzyl chloride

(Eumpf, A. 224, 121). The o- compound melts
at 29°, and the^- compound at 106°. Both are
crystalline.

Di-nltro-phenyl benzyl oxide OuHigNjO, i.6.

CjH3(N0j)j.0.CHiPh. Formed from silver di-

nitrophenol and benzyl iodide (E.). The (4,2,1)-

compound melts at 149°, and the (6,2,1)- com-
pound at 76° (0H= 1). Both crystallise from
HOAc.

Tri-uitro-phenyl benzyl oxide C,3H,N,0, i.e.

[6:4:2:1] CBHj(NOj),.O.CHjPh. [Ul°]. Formed
from silver picrate and benzyl iodide (E.).

Yellowish prisms (from benzene).

TBI-NITEO -DI - PHENYL -BENZYl-PHOS-
PHINE OXIDE P0(C.H^N0j)j(0,HbN02). [206°].

Formed from the oxide, fuming HNO„ and
cone. H^SO, (Dorken, B. 21, 1505). Crystals,

m. sol. HOAo.
DI-miBC-PHENYL-BENZYL SULPHIDE

C,H,.S.03H3(NOJ2 [1:2:4]. [128°]. Formed
from (1,2,4)-chloro-di-nitro-benzene, alcoholio

EgS, and benzyl chloride (Willgerodt, B. 18,

331). Yellowish plates.

NIIBO-PHENYL-BBOUO-PBOPIONIC ACID
«. BROMO-NITRO-PHENYIi-PROPlomO ACID,

o - NITBO - PHENYL - BUTINYL METHYL
KETONE C„H,(NOj).C,H4.CO.CH3. [73-5°].

Formed, together with (CsH4(N02).04HJjCO
[208'5°],fromo-nitro-cinnamic aldehyde, acetone,

alcohol, and dilute (2 p.o.) NaOHAq (Diehl a.

Einhom, B. 18, 2327). Broad needles (from
alcohol).

o-NITBO-PHENYL-BUTINYL PHENYIr
BUTINYL KETONE CaP„NO, i.e.

C,H,(N0,).C4H,.C0.C,H,.CA. [186-6°]. Formed
from o-nitro-cinnamio aldehyde, phenyl-butinyl
methyl ketone, alcohol, and dilute NaOHAq
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OMebl a. Einhom, B. 18, 2329). Golden ciyBtala

(from acetone).
n-HIISO-PHENYL-ISOSUIYBIC ACID

0^.(NOj).OHy.CHMe.COjH. [121°]. Formed
from phenyl-isobatyrio acid and cono. HNO,
(Edeleanu, C. J. 53, 659). Small prisms, sol.

alcohol.

HITBO-FHENYI-CABBAMIC ETHEB
CA(NOs).NHCOjEt. The o- compound [58°] and
the p- compomid [129°] are got from the oorre-

Bponding nitro-amline and ClGOjEt (Budolph,

B. 12, 1295 ; Hager, B. 17, 2625). Thep- com-
pound is also got by nitration of phenyl-car-

bamio ether (Behrend, A. 238, 9). Both are

crystalline.

Di-nitro-pbenyl-carbamic ether CgH,N,0, i.e.

[4:2:1] OaH,{NOj)jNH.COjEt. [111°]. Formed
by nitration of either o- or p- nitro-phenyl-

carbamio ether (Hager, B. 17, 2629). Needles

(from alcohol). An isomeride [210°] is got by
the action of HNO, on C^^NH.CS.OEt (Losa-

nitsoh, B. 10, 691).
Si-nitro-di-phenyl'-carbaiuic ether

(CjH4.N0j)jN.C02Et. The oily o- compound is

formed together with the^- compound [134°] by
nitration of di-phenyl-carbamic ether (Hager, B,
18, 2574). The p- compound is the less sol.

alcohol.

m-mTBO-TBI-FEENYL-CABBIirOL
0„H^(NOsj.OPhj.OH. [75°]. Formed from
C^4(N02).OHPhj by bromination in sunlight,

followed by successive treatment with EOAo
and KOH (Tschacher, B. 21, 190). Colourless

crystals, sol. ligroin.

f-Hitro-trl-plienyl-carbinol. [136°]. Formed
by oxidising ^-nitro-tri-phenyl-methane with

CrOa in HOAo (Baeyer a. Lohr, B. 23, 1623).

Crystals (from dilute HOAc).
Tri-;p-nitro-tri-phenyl-carbinolO„H,jN30,i.e.

(0,H4.NOj)sCOH. [172°]. Formed by oxidising

tri-nitro-tri-phenyl-methane (E. a. 0. Fischer,

B. 11, 1079). Colourless crystals (from HOAo).
TETEA-iriTBO-DI-PHENTL CAEBONATE

(CeH3(NOj)2)jCO. [127°]. Formed from di-phenyl

carbonate, EQ^Oj, and HjSO, (Kempf, J. pr. [2]

1, 407 ; Lowenberg, 0. 0. 1886, 390). Nodules,

y. si. sol. ether.

NITBO - DIFHENTL CABBOXYLIC AGIO
C,3Hj(N02)Oj. [222°]. Formed by nitration of

diphenyl o-carboxylic acid (Schmidt, A. 193,

115). Monoclinio crystals (from alcohol).

—

BaA'^.—CaA'2 : nodules, v. sol. water.

Nitro-diphenyl carboxylic acid C„H,NO, m.
[2:l]0,H,(CO,,H).C,H3(NOJ.C02H [1:4:2]. [217°].

Formed by oxidation of nitro-phenanthraquinone

[257°] (Strasburger, B. 16, 2347). Light-yellow
needles (from water).

Di-nitro-diphenyl carbozylic acid

[4:1] CeH,(N0,).C3H3(N0,).C0,H [1:2:4]. [252°].

Formed by nitrating diphenyl ^J-oarboxylic acid

(Strasser a. Schultz, A. 210, 192). Needles, m.
Bol. alcohol.

Methyl ether UeA.'. [156°]. Needles.
(a)-Si-nitro-diphenyl dicarboxylic acid

C,jH3(NOj),(C02H)j. [249°] (H.); [253°] (Sohultz,
'I. 196, 26). Formed by oxidation of di-nitro-

pbenanthraquinone (Struve, B. 10, 75), and,
together with the following acid, by nitration
of diphenyl di-o-carboxylio acid (Hummel, A.
193, 129). Pale-yellow needles (containing aq).
—BaA',6aq: long prisms.

Itethyl ether Ue^". [178°]. Prisins.

(jS) - J)i - nitro - diphenyl dicarboxylic acU.
']. Formed as above (Sohultz, A. 203, 106).

Needles (from hot water).—^BaA'2 4aq : trioUnio

prisms.

Methyl ether Ue^". [132°]. Tables.
NITBO FHENTL CHLOBO UEXaTL KE-

TONE V. CmOEO-NlTnO-AOETOPHENONi;.
0-NITBO-FHENYL-CINNAMIC ACID

C,5H„N0,. [196°]. Formed from o-nitro-benzoia

aldehyde, sodium phenyl acetate, and Ac^O at
160° (Oglialoro a. Bosini, O. 20, 396). Needles.
—BaA" 5aq.—BaA" 8aq.

NITBO-FHENYLENE-o-DIAUINE
C.H3(N0j)(NHj)j [4:2:1]. [198°]. Formed by
reducing (4,2,l)-di-nitro-aniline with alcohoUc
anmionium sulphide (Oottlieb, A. 85, 27 ; Heim,
B. 21, 2305). Dark-red plates (from toluene).

AcjO at 190° forms C,H3(N0j):N2H:CMe [216°].

—B'HClaq.—B'jHjPtOlj.—B'HNO,:—B'ftSO,.—B'jHjCjO^.—B'jHjPtCy, 5aq.

Di-acetyl derivative [227°]. Needles.

Nitro-phenylene-m-diamine CjH,N,Os i.e,

CjH3(N0j)(NHj)j. [161°]. Obtained from its

diacetyl derivative, which is got by nitrating

C„H^(NHAc)j (Barbaglia, B.7, 1259). YeUowish-
red prisms, sol. water.

Di-acetyl derivative0fi3(^0i)(TSB.k(i)p
[246°]. Slender needles (from alcohol).

Di-benzoyl derivative
C„H3(N02)(NHBz)j. [222°]. Got by nitrating

dibenzoyl phenylene-m-diamine (Buhemann, B,

14, 2652). Needles (from HOAc).
ITitro-phenylene-27-diamine

C,H3(NOs)(NH,)j[2:4:l]. [137°]. Formed from
its diacetyl or dibenzoyl derivatives, got by nitra-

ting the corresponding derivatives of phenylene-

^-diamine (Ladenburg, B. 17, 149 ; Hinsberg, A.

254, 255). Dark needles with green lustre.

Di-acetyl derivativeGsH^(SO^i^B.A.e)p
[186°]. On warming with NaOHAq it yields

the mono-acetyl derivative crystallising in red

needles [195°].

Di-nitro-phenyleae-diamine Gfi^fi, i.e.

C.H,(N0Jj(NH2)j. [211°]. Formed by reducing
picramide Cja2(N02)3NH2 [6:4:2:1] with ammo--
nium sulphide (Norton a. ElUott, B. 11, 327).

Bed needles, almost insol. cold water.

Di-acetyl derivativeO^J^iO^J^Kke)^
[246°]. Yellow needles.

Di-nitro-phenylene-m-diamine

C3H,{N03),(NH,)j [4:2:3:1]. [c. 250'n. Formed
by heating di-nitro-resorcin with aqueous am-

monia (Barr, B. 21, 1545). Brownish needles

(from HOAc), si. sol. alcohol.

Di-nitro-phenylene-m-diamine

C3H2(N0j)j(NH,),. [c. 300°]. Obtained by sa-

ponification of its di-aoetyl derivative which is

formed by nitration of di-acetyl-m-phenylene-

diamine (Nietzki a. Hagenbach, B. 20, 333).

Orange-yellow crystals.

Di-acetyl derivative. [228°]. Needles.

Dl-nitro-phenylene-^-diamine. Di-acetyl
derivative. [258°]. Formed by nitrating di-

acetyl-phenylene-^J-diamine (Nietzki a. Hagen-

bach, B. 20, 331). Yellow solid, si. sol. alcohol.

Tri-nltro-phenylene-m-diamine OjHjNjOj i.e.

C3H(N0j),(NH,), [6:4:2:3:1]. [above 250°].

Formed by boiling the di-ethyl ether of tri-

nitro-resorcin with alcoholic ammonia (NSlting

a. Collin, B. 17, 260; Barr, B. 21, 1546).
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Yei'ow grannies. Bedaced by SuCI, and HGl to
nnstable penta-amido-benzene.

HITEO-DIPHENYLENE-KETONE C„H,NOj

i«. [3:J]OeH3(NOJ<*g^«>. [220°]. Formed,

as well as di-nitro-diphenylene ketone [290°], by
nitration of o-diphenylene ketone (Sohultz, A.
203, 103). The isomeric nitro- derivative of iso-

dipbenylene-ketone [83°] melts at 220°-230°
(Camelley a. Dunn, B. 21, 2005).

Nitro-diphenylene-ketone oarboxylio acid

C„H,(N0j)0a. [246°]. Got by warming di-

phenylene-ketone oarboxylio aoid with HNO,
(Fittig a. Liepmann, A. 200, 6). Golden needles
(from aloohol).

—

'BSkk't^d^: yellow needles, si.

Bol. water.

(a) - DI - NITBO -DIFHENYLENE -KETONE

OXIDE O.H,(NOJ< °j>0;H,(NOJ. [190°].

Formed, together with a (i8)-isomeride [260°],

by wanning diphenylene-ketone oxide with
HNO, (Wiohelhaus a. Salzmann, B. 10, 1401

;

E. Richter, J. pr. [2] 28, 292 ; A. G. Perkin,

C. J. 43, 189 ; Graebe, A. 254, 286). An iso-

merio body [224°] is formed, together with a di-

nitro- derivative [235°], by nitration of iso-di-

phenylene-ketone oxide [91°] (E.).

miBO - PHEUYLENE - DI - METHYL-o-DI-
AMINE 0„H,(N02)(NMe2)(N^ [4:1:2]. [63°].

Formed by reducing di-nitro-dimethylaniline by
ammonium sulphide (Heim, B, 21, 2308).

Orange needles (from water).

Nitro-phenylene-tri-methyl-diamine

C,H,(NOj)(NMeJ(NHMe).
Acetyl derivative, [o. 210°].

Nitrosamine 0sHs(N0j)(NMe5,)(NMeN0).
[87°]. Formed from C^iC^Me^^ and HNO^ in

excess (Wurster a. Schobig,^. 12, 1811). Needles.
Iri-nitro-phenylene-dl-methyl-diamine

O^AO. i-e. 0^(NO,),(NHMe),. [235=].

Formed by heating its nitramine with phenol or

aqueous methylamine (Eomburgh, B. T. C 7, 6;
8, 279). Golden crystals (from HOAo).

Di-nitramine CjHfNOjJslNMe.NOJj.
Formed by boiling C8Hj(NM62)2 with fuming
HNOj (Eomburgh, B. T. G. 6, 252). Pale-yellow

crystals, decomposing at about 205°- A
nitramine C„H(N02)3(NHMe)(NMeN02) is got by
the action of methylamine on C!jH(NOj)4NMeN02.
It separatesfrom HOAc in golden crystals [192°].

JTITBO - PHENYLENE - (o) - NAPHTHYI - o-

DIAMINE 0^j(NOj)(NHJ(NHC,„H,). [147°].

Formed from (4, 2, l)-di-nitro-phenyl-(a)-naph-

thylamine and ammonium sulphide (Heim, B.
21, 2302). Needles (from HOAc), v. e. sol. alco-

hol. The isomeric compound from di-nitrg-

phenyl-(;3)-naphthylamine melts at 195°, and
yields an acetyl derivative [200°], which is con-

verted by AOjO into nitro-phenylene-(;3)-naph-

thyl-acetamidine [162°].

SI-NIIKO -PHENYLENE-NAPHTHYLENE
OXIDE C„H,(NOj),0. [235°]. Formed by ni-

trating (a).phenylene-(o)-naphthylene oxide (Arx,

A. 209, 141). V. sol. ether and HOAo.
NIXBO -PHENYLENE -NAPHTHYL -ACET -

AMIDINE CA(N0J<||gj5[^'J>. [162°],

Formed from nitro-amido-phenyl-(^)-naphthyl-

smine and Ao^O (Heim, B. 21, 689). Needles.

DI.NIIBO-DIPHENYLENE OXIDE
P,jH,(NO^,0. [200°]. Formed from diphenyl-

ene oxide and faming HNO, (Hofimeisteri A,

159, 211). Crystals (from alcohol).

NITEO-PHENYIENE-DSEA C,Hi,NsO, ».*

C8H3(NO2)<^^^00. Formed by heating nitro-

amido-phenyl-carbamio ether (Hager, B. VI,

2630). Colourless needles, not melted at 300°.

NIXEO-u-DI-FHENYL-EIHANE
0aH,(N0j).0HPh.CH3. [80°]. Formed, together

with (C,H4.N0JjCH.0H, [149°], by nitration of

u-di-phenyl-ethane (Anschiitz a. Bomig, B. 18,

664). Long yellow needles.

Di-j}-uitro-s-di-phenyl-ethane

[4:1] C3H^(N0,).CH,.CH,.0,H,(N0,) [1:4]. [179°].

Formed, together with an isomeride [75°], from
dibenzyl and fuming HNO3 (Stelling a. Fittig, A,
137, 260 ; Leppert, B. 9, 15). Formed also from
jp-nitro-benzyl chloride, SnCL,, and NaOHAq
(W. Eoser, X. 238, 364). Needles, si. sol. alcohoU

DI-NITKO-DI-PHENYI-ETHANE DICABB-
OXYLIC ACID C,aH,j(N02)j04- ^Formed by ni-

trating s-di-phenyl-ethane di-o-carboxyUc acid

(DobreS, A. 289, 70). Minute crystals, melting

above 300°.— OaA".
Ethyl ether 'KfS.k". [60°].

Di-uitro-di-phenyl-ethaue dicarbozylic acid

[226°]. Formed by nitration of s-di-phenyl-

ethane aj3-dicarboxylic acid (Eeimer, B. 14,

1802). Amorphous (containing aq). An iso-

meric acid [242°] is got by nitrating s-di-phenyl-

ethane aa-dicarboxylio acid. Both acids yield

^-nitro-benzoic acid on oxidation.

o-NITBO-FHENYL-ETHYL CABBONATE
CA(N02).0C0.0Et. (275°-285°). Formed by
the action of chloro-formic ether upon the potas-

sium salt of o-nitro-phenol (Bender, B. 19, 2268).
Heavy yellow oil.

NITEO-PHENYI-ETHYLENE t>. Nubo-
STYBENE.

Nitro-s-di-phenyl-etbylene

C,H^(N0J.CPh:CH,. [86°]. Formed from
CsH,(N08).CPh(0H).CH3 and AcCl (Anschiitz a.

Eomig, B. 18, 664). Yellow crystals (from ether).

Di-o-nitro-di-phenyl-ethylene

(C^J^O^)iG.^. Formed in two modifications
' cis ' [126°] and ' trans ' [196°], by the action of

alcoholic potash upon o-nitro-benzyl chloride

(Bischoff, B. 21, 2072 ; 23, 2072). Both orys-

taUise in needles.

Di-p-nitro-di-phenyl-ethylene. Formed in

two modifications, [0. 213°] and [0. 282°], by the

action of alcoholic potash on ^-nitro-benzyl

chloride (Walden, B. 23, 1959; cf. Strakosoh,B.

6, 328). Both are orystaUine.

DI -m -NITBO-DI -PHENYL •ETHYLENE

-

DIAMINE (C,JI<(NOj).NH)AH,. [206°]. Ob-
tained by heating m-nitro-aniline with ethylene

bromide at 130° (Gattermann a. Hager, B. 17,

778). Eeddish-yeUow crystals, insol. aloohol.

NITBO-s-DI-PHENYL-EXHYLENE CABB.
OXYLIC ACID. Nitrile
CsH^(N02).CCy:CHPh. [176°]. Gotfromii-nitro.
phenyl-acetonitrile, benzoic aldehyde, and
alcoholic NaOEt at 50° (Eemse, B. 23, 3134).

Yellow needles. By using o- or m- nitro-benzoio

aldehyde, the corresponding di-nitro- compounds
[4:1] C,H,(N0j).CCy:CH.CaH,(N02) [2:1] [185°]

and [4:1] CeH4(N0j).CCy:0H.C„H,(N0j) [8:1]

[195°] maybe made. Both crystallise in needles.
m-NITBO-PHENYL -ETHYLENE - dUINOL'

IKE PpNH,.pH:0H.PeH4N0j. [136°]. Ql?.
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tained by heating methyl-quinoUne (lepidine)

with m-nitro-benzoic aldehyde and KHSO^ at

160° (Heymanu a. K5iiigs, B. 21, 1424). Needles.

HITBO-PHENYIi ETHYI KETONE
C„H4(N02).CO.CjH5. [100°]. Formed, together

with a syrupy isomeiide, by nitration of phenyl-

elhyl ketone (Barry, B. 6, 1007). Prisms.

NITEO - PHENYL - FURFTTBTL - ACRYLIC
ACID. Nitrile CeH,(N0j).GCy:CH.04H,0.
[173°]. Formed from furfuraldehyde, p-nitro-

phenyl-acetonitrile, and alcoholic NaOEt
(Freund a. Immerwahr, B. 23, 2852). Needles.

o-NIIBO-FHENYL-GLYCIDIC ACID
CsHjNOs aq i.e. CaHj(N0j).C2H,0.C0.^. Nitro-

phenyl oxyacrylic acid. [108°]. Formed from
C„hJN0J.CH(0H).CHC1.C02H and alcoholic

potash (Baeyer, B. 13, 2262; Morgan, B. 17,

219; Lipp, B. 19, 2649). Prisms (containing

aq). Melts at 94° when hydrated; 108° when
anhydrous. Yields indigo and CO, on heating.

—NH4A' aq.—AgA': white crystalline pp.
^-Nitro-pbenyl-glycidic acid. [188°].

Formed in the same way as the o- isomeride
(Lipp), and also by the action of HOCl on so-

dium p-nitro-oinnamate (Erlenmeyer, B. 14,

1868). Plates (from hot water). Yields

C„H4(N0,).CH(0H).CH(0H).C0^ on boiling

with dilute HjSOj.

NITEO-PHENYL-GLYCOCOLL v. Nitbo-
PHENYL-AMIDO-AOETIO AOID.

NITSO-FHENYL-GLYCOLLIC ACID v. Qly-
COLLIO ACXD.

0-NITEO-PHENYL-GLYOXYLIC ACID
C«H,(NOj).CO.CO^. [49°]. Formed from its

amide, which is got by the action of cold cone.
HClAq on C,H4(N0j).CHjCy (Olaisen a. Shad-
well, B. 12, 352 ; Fehrlin, B.23, 1577). Needles.

Amide [189°] (0. a. S.); [199°] (F.)

Nitrile [54°]. Prisms (from ligroin).

Phenyl hydrazide [166°]. Changed by
dissolving in alcoholic EOH and adding HCl
into an isomeride [190°]. HNO, converts the
first phenyl-hydrazide into a body melting at
77°-80°, and the second into one melting at
95°-100°. Both yield isatin phenyl-hydrazide
on reduction. The ethyl ether of the phenyl-
hydrazide CibHisNjOs crystallises in yellow
prisms [128°] (Krause, B, 23, 3617).

Phenyl-methyl-hydraeide, [142°].

Oxim of the ethyl ether
O.H4(NOp).C(NOH).CO^Et. [163°]. Needles
(from boUing water) (Gabriel, Br 16, 519).

m-Nitro-phenyl-glyozylic acid [78°]. Formed
by boiling its amide with alkalis (Claisen a.

Thompson, B. 12, 1944 ; 14, 1187. Prisms.—
KA': flat prisms.—BaA'^aq.—AgA': nodules.

Amide CeE.t(!ifO2).CO.C0T![S^. [152°].
Formed from m-nitro-phenyl-aoetonitrile, and
also by nitration of phenyl-glyoxylic amide.

Nitrile (231° at 145 mm.). OU.
Phenyl hydrazide [176°] (F.). Crystals.

Successive treatment with KOH and HClAq
yields a green compound [285°].

Di-nitro-phenyI-glyoxy?ic aoid.
Phenyl-hydrazide of the methyl ether,
0„H,(NOJ,.C(N„HPh).CO,Me. [183°]. Formed
from methyl-di-nitro-pheuyl-acstate and diazo-
benzene chloride (V. Meyer, B. 22, 319). Aloo-
Ijplic potash forms a bjue solution, ehaaging to

yellow, and forming O.H,(NOJ<^<^^^^
[272°], which yields a methyl ether [192°].

OT-NITSO-DIPHEHYL-GTJANTDINE
NH:C(NHPh).NHC^,NO;j. [132°]. Formed
from m-nitro-di-phenyl-thio-ursa, FbO, and al-

coholic NH, (Briickner, B, 7, 1236). Cyanogen,
followed by dilute .HClAq, changes it to the
ozalyl derivative [168°], whence hot oonc. HGI
forms nitro-di-phenyl-parabanio acid (Hirsch,

a. a. 1888, 624).

m-Nitro-tri-phenyl-guanidine. [159°].

Formed from m-nitro-di-phenyl-thio-urea, PbO,
and aniline (B. ; Losanitsch, B. 16, 50), Yellow
plates.—B'APtCl,.

m-Di-nitro-di-phenyl-gnanidine

NH:C(NH.O„H.NOj)j. [190°]. Formed from
m-nitro-aniline and cyanogen chloride (Hof-

mann, A. 67, 156), or from di-nitro-di-phenyl

thio-urea, PbO, and alcoholic NH, (B.). Scales.

B'HCl.—B'jH^PtOl..
Tri-m-nitro-tri-phenyl-gnanidine

C5H4(NOj).N:C(NH.Cja4.NOj)2. [189°]. Formf4
from di-nitro-di-phenyl-thio-urea, iodine, and
alcohol (L.). Yellow plates, sol. hot alcohol.

DI-NITEO-DI-PHENYL-HEFTANE
C,H„(CeH,NOj)j. Oil (Auger, Bl. [2] 47, 42).

o-NITEO-PHEHYL-HYDEAZINE
CjH,(NOj)NH.NHj. [90°]. Formed from 0.

nitro-diazobenzene chloride, HOI, and SnCl, at
0° (Bischler, B. 22, 240, 2801). Brick-red needles

from benzene), si. sol. cold alcohol. With benz-

oic aldehyde it yields 0,H5.CH:N.NH.C,H(N0a
[187°].—B'HSnCl,: prisms.—B'HOl : needles.—
B'^SOj : flesh-coloured needles.

Formyl derivative
C.H4(N02).NH.NHCHO. [177°]. Formed from
o-nitro-phenyl-hydrazine hydrochloride, formic

acid, and some Na^OO,. Needles, v. e. sol. hot Aq.
Acetyl derivative [141°]. Needles.

Di-acetyl derivative [58°]. Prisms.

Benzoyl derivative [166°]. Needles.

Oxalyl derivative
CA(NH.NH.C,H4N0j)j. Formed from the hy-

drazide and oxalic ether. Yellow needles, soL

hot nitrobenzene.
m-Nitro-phenyl-hydrazine

C.H4(N0j)NH.NH,. [93°]. Prepared in the

same way as the 0- compound (Bischler a.

Brodsky, B. 22, 2809). Canary-yellow needles,

Beacts with ketonic compounds, yielding their

m-nitro-phenyl-hydrazides,. with the following

melting-points ; from aldehyde [98°] ; from
acetone [112°] ; from benzoic aldehyde [118°]

;

from acetophenone [160°]; from benzil [158°]

;

and from aceto-acetio ether [117°].

Salts.—B'HCL—B'jHjSO,: yellow crystal-

line groups, y. sol. hot water.

Acetyl derivative [146°^. Plates.

Di-acetyl derivative [150°]. Tables.

{a)-Acetyl-{P) -benzoyl derivative
OjH,(NOj)NBz.NHAo. [137°]. Formed from
the acetyl derivative and Bz^O at 160°. Yel-

lowish aggregates of crystals.

{a)-Benzoyl-{$) -acetyl derivative
C,H/NOj)NAc.NHBz. [147°]. Formed from

the benzoyl derivative, Ao,0, and NaOAo.
Needles (by sublimation).

Benzoyl derivative. [161°]. Needlei.

Pi-benzqyl derivative, [163°], ?Iat^'
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Si-nitro-dl-Flienyl-hydTazine

0aH5.NH.NH.CeH3(NOj), [1:2:4]. [120°]. Formed
from OaH,Cl(NOJj and phenyl-hydrazine (WiU-
gerodt, J. pr. [2] 37, 350 ; 40, 252 ; 42, 132).

Bed plates. Converted by shaking with HgO
into C,Hj.Nj.OaH,(NOj), [117°]. On boiling with
alcohol it yields CsH5.Nj.CoH,(NO)j [178°] ; boU-
ing HOAo forms C,H5.Nj.0eH3(N0){N0j) [175°].

Si-m-nitio-s-di-phenyl-hydrazine
(O.H,(NOj))2NjHj. [220°]. Formed from di-

nitro-azobenzeue and cold alcoholic ammonium
sulphide (Lermontofl, B. 5, 236). TeUow needles.

Tri-nitro-dl-phenyl-hydrazine

C.H5NH.NHC,H,{N0,), [1:2:4:6]. [185°]. Formed
from OjHjC^NOJs and phenyl-hydrazine hydro-
chloride (Willgerodt, J.pr. [2] 37, 346; 40, 264;
Fischer, A. 190, 182 ; 253, 1). Red crystals,

melting at 175°-180° when slowly heated, but
183°-185° when quickly heated. By boiling

with MeOH it is converted into the compound
C,H5.N,:0,Hj(N0j)2 [218°]. On heating with
HOAo it yields 0,H5NjCA(N0j)j(N0) [248°]

(Freund, B. 22, 1663), which yields a mono-
Bulphonic acid crystallising from water in yellow
needles, not melted at 360°.

o - NIIBO - PHENYL - HYSKAZINE STTI-

PHONIC ACID CsHa(N02)(SO,H).NH.NH2.
Formedfrom o-nitro-diazobenzene sulphonic acid
andawell-cooled, strongly acid, solution of SnOl,
(Nietzki a. Iierch, B. 21, 3220).—HA'HCl.

nt-Nitro-phenyl-hydrazine sulphonic acid

[3:6:1] CeBL,(N0j)(S03H).NH.NHj. Formed from
nitro-diazobenzene sulphonic acid and cold SnCl,
(Limpricht, B. 18, 2194). Yellow needles (con-

taining aq).—KA' IJaq.—BaA', l^aq.—PbA'j 4aq.

NITBO - PHENYL HYSBOXYLAUINE v.

HxSBOmUMINE DEBIVATIVES.

OI-NITBO-SI -PHENYL -HYPOPHOSPHOB-
OUS ACID (OjH^NOJjPO.OH. [268°]. Formed
from PhjPOjH, nitric acid, and H2SO4 (Ddrken,
B. 21, 1313). Yellow pp., v. sol. water.—NH<A'.
[260°].—KA' 2aq.—BaA'j 6aq.—PbA',.—AgA'.

NITBO-PH£NYL-if>-INDAZINE CABBOXY-

UC ACID 0A(N0J<^g5^j>N. [272°].

Formed by the action of alcohoUc potash on the
red needles [183°] formed from di-nitro-phenyl-

acetic ether and diazobenzene (V. Meyer, B. 22,

319 ; A. 264, 149). Sulphur-yellow needles, v.

si. sol. alcohol. Beduced by SnCl, to a dihydride
[235°].

Methyl ether MeA'. [192°]. Needles.
Converted by HNO, into 0,5H„N,0a [281°]; and
by H2SO4 into a snlphonio acid (Strassmann, B.
23, 714).

Ethyl ether EtA'. [158°]. Needles.
NITBO-DI-FHENYL-KETONE v. Nitbo-

benzophenoite:.

DI - NITBO - PHENYL - UALONIC ETHEB
C.H,(NOj)j.CH(COjEt)j. [51°]. Formed from
sodium malonio ether and CgH,Br(N02)2 (Von
Bichter, B. 21, 2472). Pale-yellow prisms.
' T^t-NHBOPHENYL MEBCAPIAN
CjH4(N0j).SH. Formed by the action of alco-

holic potash on the ether formed from potassium
xanthate and m-diazobenzene (Leuckart, J. pr,

[2] 41, 197). Yellow liquid witti nasty smell.

j)-Nitro-phenyl mercaptan CgH4(N0,)SH.
[77°]. Formed from OfifilQUOi) and alcoholic

%^^ (Willgerodf, J?. 18, 331). Crystals.

Di-nitTO-phenyi mercaptan 0,H,(NOJ,SH
[4:2:1]. [131°]. Formed from 0,H,Cl(N0j)8 and
KES (Willgerodt, J. 1884, 974). Needles.

Ethers (Willgerodt, B. 18, 330). MeA'.
[126°].—EtA'. [113°].-PrA'. [94°].—PrCHjA'.
[72°].—CAOHjA'. [128°].—BzA', [113°].

Di-nitro-pheuyl-mercaptan [195°]. Formed
by heating 0jHs(lT0j)2SCN with cone. HjSOi
(Austen a. Smith, Am. 8, 90). Yellow powder.

Tri-nitro-phenyl mercaptan CgH2(N02)3SH
[6:4:2:1]. [114°]. Formed from OeHjC^NO^),and
alcoholic KSH (W.). Small yeUowish needles.

Explodes at 115°.—EA' : brown needles.

o-NITBO-FHENYL-lSEIHACBYLIG ACID
O.H,(NOj).OH:CMe.COjH. [165°]. Formed by
hydrolysis of its ether, which is prepared from
methyl phenyl-methacrylate and HNO,. Formed
also from phenyl-isobutyrio acid and HNO,
(Edeleanu, B. 20, 621 ; G. J. 53, 559). Gtjstal-

line powder, yielding o-nitro-benzoio acid on
oxidation.

m-Nitro-phenyl-methacrylio acid [197°].

Formed from m-nitro-benzoio aldehyde by
heating with sodium propionate and propionic
anhydride (Von Miller, B. 23, 1900). White
powder, v. sol. hot alcohol.

^Nitro-phenyl-methacrylio acid [208°].

Formed in the same way as the o- isomeride (E.).

Crystals.—AgA' : white needles.

Methyl ether MeA.'. [115°]. Plates.

m-NITEO-PHENYL-METHACBYLIC ALDE-
HYDE CJEj(N02).CH:CMe.CH0. [83°]. Formed
from m-nitro-benzoic aldehyde, propionic alde-

hyde, and dilute (10 p.o.) aqueous NaOH (Miller

a. Kinkelin, B. 19, 530). Thin prisms (from al-

cohol). Aniline yields oily C,H,(NOj).CH:NPh
and crystalline C,H,(NOj).CH(NHPh)j [170°].

Tin and HCl yield a base C,„H„N [98°], whence
AojO forms C,|,H,|,AoN [14&°], and benzoic alde-

hyde "produces C,„H,N(CHPh) [73°].

Phenyl-hydrazide C^U^^fi- [135°].

NIIBO-DI-PHENYL-METHANE C„E„NO,
».e. 0,Hj.CHj.C,H,NOj.

o- oomponnd. Formed from o-nitro-benzyl

chloride, benzene, and AlCl, (Geigy a. Koenigs,

B. 18, 2402). Oil.

m- compound. [141°]. Formed from m-nitro-
benzyl alcohol and cone. E^SO, (Becker, B. 16,

2091). Oil; sol. alcohol.

p. compound. [31°]. Formed by either of

the above methods (Basler, B. 16, 2716 ; Manns,
C. C. 1888, 1363). Prisms, v. sol. alcohol.

m-Nitro-tri-phenyl-methane

CHPh2.C8H,NOj. [90°]. Formed from w-nitro-

benzoic aldehyde, benzene, and 'SL^O^ (Tscha-
cher, B. 19, 2463; 21, 188). Crystals (from
ligroin).

o-Nitro-tii-phenyl-m^thane. [93°]. Formed
in Uke manner (Baeyer a. Iiohr, B. 23, 1622).

Di-nitro-di-pnenyl-methane C,aH,„(N0j)2.

By nitrating dipbenyl-methane Doer (B. 6, 795)
obtained two compounds of this formula, melt-

ing at 183° and 172°; while Staedel (A. 194,

863) obtained the (a)- compound [183°] and a
(j3)-isomeride [118°]. By nitrating m-nitro-di-

phenyl-methane Becker (B. 15, 2092) obtained

a fourth isomeride [94°], while Basler (B. 16,

2719) got a fifth isomeride [175°] by the nitra-

tion of ^-nitro-di-phenyl-methane.

Tii-nitrc>-tri-phenyl-methaneCH(CeH4.N02)r

[807°]. Formed by nitrating tr}-phenyl-ipeth80B
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(E. a. 0. Fischer, A. 194, 2S4; cf. Hemilian,

B. 7, 1203). Scales (from benzene).

Tetra - nitre - di - phenyl - methane. [172°],

Formed from CH^Phj and fuming HNO3 at 0°

(Staedel, A. 218, 339). Long pointed needles.

DI-NITEO-DI -PHEUYL -METHYL -AMINE
C5Hj(N02)NMe.CjH,. [167°]. Formed from
CjHjClCNOJj and O^H^NMej or CeH^NHMe
(Leymann, B. 15, 1235). Beddish needles.

HITKO-DI- PHENYL -METHYL - CABBINOL
CsH,(NO,).0Ph{OH).CH3. [107°]. Formed from
u-di-phenyl-ethane and EHO, (Anschutz a.

Bomig, B. 18, 664). White prisms, yielding an
acetyl derivative [86°].

o-NITRO-PHENYL-TBIMETHYLENE GLY-
COL C,H,(N02).OH(OH).CHj.CH,(OH). [109°].

Formed troza o-nitro-benzoic aldehyde, acetic

aldehyde, and an alkali (Baeyer a. Drewson, B.
IS, 2861). Colourless needles.

NITBO-PHENYL TBIMETHYLENYL KE-
TONE CAEBOXYLIC ACID

O.H.(NO,).GO.O(OOjH)<^j^». [176°]. Ob-

tained from its ether, which is produced by the
action of ethylene bromide on sodium ^-nitro-

benzoyl-acetic ether (Ferkin a. BeUinot, B. 18,

958). Colourless needles.—AgA' : amorphous.
Ethyl ether 'EtAf. [84°]. Prisms.

NITBO-PHENYL. METHYL KETONE «.

NUBO-AOETOFHENONE.

p- NITBO PHENYL - METHYL - OXAZOLE

N==cK)->0- C^^'^'^- ^o™^* ^7 *^«

action of cone. HNO, on the base obtained from
aoetamide and bromo-acetophenoue (Lewy, B.
21, 923). Yellow needles, v. sol. hot alcohol.

Yields an amido- derivative [115°].

p-NITB0-PHENYL-(,8)-METHYL- PIPEEID-
INE OeH^(N02).NO,H5Me. [61°]. Foi-med by
heating (;8)-methyl-piperidine with CjHjC^NOs)
at 150° (Lellmann a. Buttner, B. 23, 1389).
Golden plates (from alcohol).—B'HAuC]j2aq.

Si-nitro-pheuyl-(0)-methyl-piperidine [67°].

Formed in like manner, using the compound
CAC1(N02)2 [1:2:4]. Yellow needles.

o-NITEO-DI-PHENYL-METHYL-PYEAZOLE

0,.H,3N,0, i.e. 0A(N0,).0<^2Jj^^. [95°] or

[105°]. (285° at 70 mm.). Formed by heating its

carboxylio acid [218°] (Knorr a. Jodicke, B. 18,
2261). Iridescent plates [95°], slender needles,
or thick prisms [105°].—B'^H^PtCl,. [198°].

^-Nitro- di -phenyl - methyl - pjrazole
CisHiaNjOj. Formed by heating its carboxylio
acid [202°]. Oil.—B'jHjPtClj : slender needles.

Tri-nltro-di-phenyl-methyl-pyiazole

0,H,(NO,).C<^(^[,WO,)v>_ ^„g^_ p^^^3
by nitrating di-phenyl-methyl-pyrazole (Enorr
a. Laubmann, B. 22, 174). V. si. sol. alcohol.

NITBO-DI -PHENYL -METHYL-PYBAZOLE
CABBOXYLIG ACID

O.H,(NOJ.C<^.N(a^^-^. The ethers of

the o- acid [218°] and of the ^- acid [202°] are
respectively formed by heating o- anip- nitro-
benzoyl-acetoacetio ether with phenyl-hydrazine
in HOAo (Knorr a. Jadicke, B. 18, 2257). The
o- ether melts at 146° and the p- ether at 128°.
Both crystftllis? well.

m-NITEO -PHENYL - DI -METHYL-PYBtD-
INE DICABBOXYHC ETHEB 0,^N„0. w.
OjH,(NO,).C5NMej(COJEt),. [65°]. Formed from
its dihydride and fuming HNO, (Lepetit, G. 17,
461). Colourless crystals (from alcohol).

—

B'APt01„. [202°]. Orange-yellow needles.—
B'HNO,. [130°]. Colourless needles.

NITBO-PHENYL - DI-METHYL - PYBIDINE
DIHYBBIDE DICABBOXYLIC ETHEB
CjH,(N02).C5NH2Me,(CO,Et)2. Formed from
nitro-benzoic aldehyde, acetoacetic ether, alco-

hol, and NH, (Lepetit, G. 17, 460 ; B. 20, 1341).
0- isomeride. [120°]. Yellow tables.

m- isomeride. [161°], Tables.

p. Isomeride. [118°-122°].

m-NITRO-PHENYL-METHYL-ftUINOLINE
vCHrCMec.H,<:N : C.05H,N0j-

[145°]. Formed by heat.

ing aniline with m-nitro-o-methyl-cinnamio
aldehyde and cone. HClAq (Miller a. Kinkelin,
B. 19, 531). Small plates, v. sol. hot alcohol.

—

B'HCl.—B'jH^tOl, : long needles.

DI-NITBO-PHENYL-(a)-NAPHTHYLAMINE
C„H„N30^ i.e. [4:2:1]C„H3(N0,),.NHC,JH,.
[l90-5°]. Formed from (o)-naphthylamine and
0sH3Br(N0j)j [72°] (Heim, B. 21,2302). Orange-
red needles (from alcohol). Oono. HjSO, forms
a dark-blue solution.

Isomeride. [77°']. Prepared by nitration of

phenyl-(a)-naphthylamine (Streiff, B. 13, 1853).

Di-nitra-phenyl-(i3)-naphthylamine [169°]

(H.) ; [179°] (E.). Prepared by the action of

C„H3Br(N0j2 or C3H3Cl(N02)j on (/3)-naphthyl-

amiuB (Heim, B. 21, 589 ; Ernst, B. 23, 3429).

Prisms. By nitration of phenyl-(;3)-naphthyI-

amine Streiff obtained C,5H,j(N02)N [85°] and
C,8H„(N02)2N [192°-195°], both crystalline.

Tetra-nitro-phenyl-naphthylamine

C,„H3(N02),NHCsH3. The (a)- compound [162-5°]

and the {$) isomeride [253°] are formed from
aniline and the corresponding bromo-tetra-nitro-

'

naphthalenes (Merz a. Weith, B. 15, 2712).

Both crystallise from benzene in orange-needles

(containing benzene).
DI -NITBO -PHENYL - (a) -NAPHTHYL -HY-

DBAZINE C,„H,jN40,. [181°]. Formed from
(a)-chloro-di-nitro-benzene and (a)-naphthyl-hy-

drazine (WiUgerodt, J. pr. [2] 43, 184). Bed
prisms. (jSVNaphthylamlne yields an isomeride

[188°].

Tri • nitro - phenyl - (a) - naphthyl • hydrazine

C,8H„Ns0,. [176°]. Got from an alcoholic so-

lution of picryl chloride and (a)-naphthyl-hy-

drazine (W.) . Occurs in a red stable modification

and an unstable yellow one. (|3)-Naphthylamine

forms an isomeride [175°] also occurring in two
forms.

DI - NITBO - PHENYL - (jB) - NAPHTHYL
OXIDE C,^,.0.C3H3(N0j)j[l:2:4]. [95°]. Formed
from 03H301(NOj)2 and (/3)-naphthol (Ernst, B.

28, 3430). Yellow needles (from alcohol).

NITBO-PHENYL NITBO-BENZYL OXIDE
03H4(NOj).O.CH,.CjH,(NOJ. The compound
formed from ^-nitro-benzyl chloride, o-nitro-

phenol, and alcoholic potash melts at 129° ; the

pp- isomeride at 183° (Kumpf, B. 17, 1077 ; A,

224, 107).
Di-nitro-phenyl nitro-benzyl oxide.

[4:2:l]03H3(NOX.O.CHj.O,H,NOj[l:4] [201°] and

[6:2:l]C.H,(N03,.O.OH,.03H,NO,[l:4] [137°]

b^ve been prepared (St(»edel,B. 14,899; Kumpf).
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TUey yield di-nitro-aniline and ^-nitio-benzyl
alcohol [91°] on heating mth alooholio am-
monia.

Tii-nitio-plieDyl nitro-benzyl oxide

[6:4:2:l]CA(NOJ,.O.0H,.0eH,NO2[l:4]. [108°].

Long thin needles (K.).

DI-inTSO-BI-FHENTL OXIDE
0,jH,{NOJ,. [135°]. Formed by nitrating di-

phenyl oxide rHofimeister, A. 159, 191). Needles.

Di-nitro-di-phenyl oxide CbHj(NOj)j.OOsH,.
[71°]. Formed from OjHjClCNOJ, and PhOK
(Willgerodt). Needles.

Tri-nitro-dl-phenyl oxide
[4:2:l]0.H,(NOj)^O.O,H,NOj[l:a!]. Formed from
CjHjCa(N02)j and 0,H4(N02)(OK). The o- com-
pound (a; = 2) melts at 119°, the p- isomeride

(a= 4) at 114° (Willgerodt a. Huetlin, B. 17,

1764). Both are v. sol. benzene.
Tetra-nitro-di-phenyl oxide

[6:4:2:l]OA(NOJ,.O.0,H4(NOj)[l:a!]. Formed
from OaHjCUNOj), and 0„H4(N0j)(0K). The
0- compound (x = 2) melts at 173° and the ^-iso-

meride at 153° (W. a. E.). Both are crystalline.

Tetra-nitro-di-phenyl oxide {CsH3(N02)2}20.
[195°]. Formed by the action of 0bHsC1(N0j)2 on
C,H,(0K)(N0J2 (Willgerodt, B. 13, 887). Thick
crystals, almost insol. alcohol.

KITEO-PHENYL-OXY-ACETIC ACID v. Ni-
IBO-UAMDEIJO ACID.

p-NITBO-FHENTI OXY-BTTTYL KETONE
AKHYDEIDE OAEBOXYIIC ACIDO,jH„(NOj)0,

trimethylene bromide and sodium ^-nitro-benz-

oyl-acetic ether (Ferkin, jun., B. 18, 954 ; C. J.

51, 735). Melts at 172° when crystallised from
benzene ; 183° when crystaUised from water.

—

AgA': light-yellow needles.

Ethyl ether MA.'. [63°]. Lustrous yellow
monoclinio crystals ; a:h:c ~ 2-353:1:1-853

;

j3 = 80°42'.

m-NITEO-FHENYL-FABACONIC ACID

0,.H.NO. t.e. 0^,(NOJ.OH<g^(°°''=)>0H,.

[171°]. Formed by heating m-nitro-benzoic al-

dehyde with Ao.fl and NaOAo at 125° (Salo-

monson, B. 18, 2154 ; B. T. C. 6, 1). Crystals.

Yields with baryta the salt G„HgNO,Ba. The cor-

responding p- isomeride melts at 163° (S. ; of.

Erdmann, B. 18, 2742).
j)-NITRO-FHENYl-FENTINOIC ACID

0^,(NOJ.0H:CH.CH:CH.CO^. [271°]. Formed
from j>-nitro-cinnamic aldehyde, Ao^O, and
NaOAo (Einhom a. Gehrenbeck, B. 22, 45 ; A.
253, 357). Formed also by oxidising the ketone
CsH,(NOJ.OH:OH.CH:CH.COMe with NaOCl.
Yellowish needles (from alcohol). Forms a
tetrabromide [254°].—AgA' : flooculent pp.

Ethyl ether EtA'. [118°]. Plates.

o-Niteo-di-phenyl-pentinoic add. Nitrite
0,H5.CH:CH.0H:0(0,H,N0j).0N. [206°]. Formed
bomj7-nitro-benzyl cyanide, cinnamic aldehyde,

andNaOEt (Bemse, B. 23, 3135). Needles.

j)-NITBO -FEENTL •PHENYL • (^) -AUIDO
FBOFIONIC ACID
0ja4(NO2).CH(NHPh).0H2.COjH.[122°].Formed
from anUine and 0^,{NOj).OHBr.OHj.OOjH
(Basler, B. 17, 1500). Yellow crystals.

Ethyl ether MA.'. [78°]. Crystals.

DI - NITEO -PHENYL - PHENYLENE tl

.

AMINE C»H,(NO,),.NH.O^,NH:r [172°].

Toi.. in.

Formed from CsHjCl(N02)j [1:2:4] and phenyl,

ene-m-diamine (Leymann, B. 15, 1237).

NITBO-PHEITYL PHOSPHATES. The fol-

lowing compounds have been prepared by Bapp
{A. 224, 158), the NO, being in thep- position:

0sH,(N0a)0.P0(0H)2 [112°]

;

(C.H,(N0J0)2P0.0H [133°]

;

C,H4(NOlO)jPO.OEt [135°] ; and
(OsH.,(NOjO)aPO [155°]. Tri-o-nitro-tri-phenyl

phosphate melts at 126° (Engelhardt a. Lat-
Bohinofi, Z. 1870, 230).

TBI - NITEO - TBI - PHENYL -PHOSFHINE
OXIDE OF{O^Kt^O^),. [243°]. Got by nitra-

ting tri-phenyl-phosphine hydrate (Miohaelis a.

Soden, B. 17, 921 ; A. 229, 324). It is accom-
panied by an isomeride [68°].

m-NITBO-FHENYL-FHTHALIMIDE

0«H<C(NOWro°> [^^^'l- P-^^P^-^^d by

heating phthalio anhydride with m-nitro-anUine
(Gabriel, B. 11, 2261). Needles, v. si. sol. EtOH.

NITEO-PHENYL-PIPEEIDINE. The fol-

lowing compounds are formed by the action of

piperidine upon the corresponding halogen de-

rivatives of nitro- and di-uitro- benzene respec-

tively (Lellmann, B. 20, 680; 21, 2281):
[1:4] a.H^(N0JJSrC5H„ [81°] : red prisms,
yielding the salts B'HCl and B'JB.jetCl^.

[1:2] 08H,(N02).NC5H„ [105-5°] : yeUow plates,

yielding the salts B'HCl and B'jHjPtOle.

[4:2:1] C„H3(N0J2.NC5H,„ [92°] : orange needles.
o-NITBO-FHENYL-FBOFIOLIC ACID

CgH^NOi i.e. CeH,(NOj).C;C.COja. Formed
from C,H<(NOj).CHBr.0HBr.CO2H (or its ether)

and aqueous NaOH (Baeyer, B. 13, 2258; MiiUer,
A. 212, 127). Needles (from hot water), decom-
posing at 156°. On boiling with water it gives

o-nitro-phenyl-acetylene. Boiling alkalis yield

isatin. Beduction with glucose and alkalis pro-
duces indigo. FeSO, also reduces it, in alkaline

solution, to indigo-white. Its Na salt boiled

with aqueous EGN and glucose yields indigo,

even in presence of much HON (Michael, J. pr.

[2] 35, 254).

Ethyl ether EtA'. [61°]. Tables. Con-
verted by cone. HjSO^ into isatogenic ether (q.v.),

jp-Nitro-phenyl-propioIic acid [181°] (M.);

[198°] (D.). From CA(NOj).OHBr.CHBr.CO^t
and alcoholic potash (C. Muller, A. 212, 127

;

Drewson, A. 212, 154 ; Perkin, C. J. 49, 442).

Yields jp-nitro-phenyl-acetylene and COj on dis-

tilling with steam.—AgA' : amorphous powder.
Ethyl ether MAf. [126°]. Needles.
o-NITB0-i8-FHENYL-PE0FI0NIC ACID

CjH4(NOj,).0Hj.CHj.0O,^. [112°]. Formed
from (2, 4, l)-nitro-amido-phenyl-propionic acid

by elimination of NH, (Gabriel a. Zimmermann,
B. 12, 600 ; 13, 1680). YeUow crystals.—AgA'.

m-Nitro-phenyl-propianio acid. [118°],

Formed in like manner from the (3, 4, l)-nitro-

amido-phenyl-propionio a«id (Gabriel, B. 15,

845). Yellow needles, si. sol. water.

^-Nitro-jS-phenyl-propionio acid. [164°].

Formed, together with the o- acid, by nitration

of (j3)-phenyl-propionio acid (Glaser a.Buchanan,
Z. 1869, 193 ; Beilstein a. Kuhlberg, A. 163,

132).—CaA',2aq.—BaA'22a4: small needles.

Ethyl ether EtA'.

o-Nitro-a-phenyl-propionic acid

O8H,(NO,).0HMe.CO2H. [110°]. Formed, to-

gethei with the p- isomeride [88°], by nitration

BB
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of a-pl»enyl-p*opionic acid (Trinius, A. 227, 262).

The o- acid foima the salt CaA', 2aq; thep- acid

gives CaA's 2aq and BaA'jSaq.
Di-nitro-phenyl-propionic acid

CjH3{NOj)2.CH2.CHj.C02H. [127°]. Formed by
Ditration of /3-phenyl-propionio acid (G. a. Z.).

Ethyl ether MA.'. [32°]. Needles.
o-NITRO-PHENYI-PEOPYLENE

C^5.CH:C(N0,).CH,. [64°]. Formed from
benzoic aldehyde, nitro-ethane, and ZnGl, at
140° (Priebs, A. 225, 354) ; yeUow needles.

Bi-nitro-plienyl-propyleiie

CsH<(N02).CH:C(N02).CHj. The o- compound
[77°] is formed, together with the p- isomeride
[115°],by nitrating a-nitro-phenyl-propylene (T.).

Si-nitro-phenyl-propylene

CeHj(N0j)2CH:CHMe. [118°]. Formed from
C„H5.CH:CMe.C0jH and HNO, (Edeleanu, B.
20, 622). Yellowish needles.

m-NITKO-PHETm-PYaiDYL-ETHTLENE
C,Hj(N0J.CH:CH.C5H4N. [120°]. Formed from
m-nitro-benzoio aldehyde and methyl-pyxidine

(Sohuftan, B. 23, 2716). Plates.—B'^jPtCls.

I2i0°2.—Mercury double salt B'HClHgClj.
[211^.—Pier ate: yellow plates.-

TETRA-HITEO-TETEA-PHENYL-PYEEOIE
NH(0.0,H4NOj),. Formed from tetra-phenyl-

pyrrole and HNO, (Fehrlin, S. 22, 654). YeUow
needles (from HOAo), decomposing at 123°.

(a).NITEO - {Py. 1) .PHEinrL -QUINOLINE
CsHjoNjOj- [187°]. Formed together with a
smaller quantity of a (i8)-isomeride [118°] and a
little of a (7)-isomeride [1S5°] by nitration of

{Py. l)-phenyl-quinolineO|P,<^j^_:jj2 (Konigs

a. Nef, B. 20, 624). They are all crystalline.

«»-Nitro-(Py. 8)-phenyl-quinoluie

O.H.<°^;g^^^.NO,- [1240]. Obtained by

heating m-nitro-cinnamic aldehyde with aniline

and HClAq at 140° (MiUer a. KinteUn, B. 18,

1900). White needles.—B'HCl.—B'jHjPtOl,.

Tetrahydride 0^,<^^;g|fc^2,N0,
[101°]. Tables. Yielda a nitrosamine [71°].—

B'HCl: silky needles.

Nitro-(jB. 2)-phenyl.qninoline 0,^u'SjOy
[173°]. Formed, as well as a di-nitro- derivative

[203'^,by the nitration of (B. 2)-phenyI-quinoline

Ch'-CH^^'^^ (La Coste a. Sorger, A. 230, 28).

—B'JHiPtOl,: yellow needles.

SI-NITECDI-PHENYL-SirCCINIC ACIS
0,5H„0<(N0j)j. The (a), compound [226°] and
its (iS)- isomeride are formed by nitrating (a)- and
(j3)-di-phenyl-Buccinic acid respectively (Beimer,

B. 14, 1804). Both giref-nitro-benzoio acid on
oxidation.

DI-NITEO-SI-PHEKYL-STTLFHAZISES
0„H,„(N0.J^,SOjt.e.
C,fl,(N0j)NH.NH.S0AH4N0,r Oompounds
formed by the action of SO,, mtions acid, and
alcohol on the nitro-anilines (Ijimprioht, B. 20,

1241). The 0-, m-, and p- compounds melt at
150°, 162°, and 160° respectively. They yield

nitrogen, nitro-benzene, and nitro-benzene sul-

phinic acid on boiling with baryta.
BI-p-NITEO-DI-PHEHYL DISULPHIDE

(0,n,.NOj)jSj. [181°] (W.) ; [170°] (L.). Formed
. by oxidation of ^-nitro-phenyl meroaptan (Will-

gerodt, B. 18, 383), ox by boiling with alcoholic

potash the product of the combination of potaa.

siumzanthate withj)-nitro-diazobenzene (Leuok-
art, J.pr. [2] 41, 199). Prisms (from HOAo).

Tetra-nitro-di-phenyl-snlpliiae

S(0,H,(NOJJ,. [193°]. Obtained from [1:2:4]

CeHsCl(N05a and alcoholic KSH (Beilstein a.

KurbatofE, B. 11, 2056 ; Willgerodt, B. 12, 768).
Yellow needles. An isomeric body [245°] is

formed by the action of H^SO^and fmning HNO,
on C,H,(NOj)jSCN (Austen a. Smith, Am. 8,91).

Tetra-nitro-di-phenyl disulphide

S2(CJHs(N0j)j)y Obtained by oxidising [4:2:1]

CsH,(N0j)2SH (Willgerodt, Bn. 2, 527). Yellow
needles, exi>loding at about 280°.

Penta-nitro-di-phenyl-snlphide

CeH3{NOJj.S.05Hi(NOJ,. [217°]. Formed from
C^,C1(N0,)„ K,S, and O.HjCl(NOJ,(W.). Thick
crystals (from HOAc).

Heza-uitro-di-phenyl sulphide
S(CjHj(N0,)3)j. [226°]. FormedfrompicryloMor-
ide and KjS (W.). Golden plates (from HOAo).

BI-NITEO-FHENYI SITI.FHOCYANISE
0JE^{SO,)^SCN. [139°]. Formed by heating

[l:2:4]CsH,Br(N02)2 ^th potassium sulpho-
cyanide in MeOH (Austen a. Smith, Am, 8, 89).

Buff-yellow crystals (from chloroform).

HITEO-DI-PHENYL SUIFHONE
CjH5.SOj.CjH,N02. [92°]. Formed by heating

di-phenyl sulphone with fuming ENO| (Gerioke,

A. 100, 208). Minute crystals.

Si-nitro-di-phenyl sulphone

(O.H,(NOJ)2S02. [164°] (G.T: [197°] (S.a.N.).

Formed by nitrating di-phenyl sulphone (G.)

and by the action of SO, on nitro-benzene

(Sohmid a. Nolting, B. 9, 79). Small tables.

Tetra-nitro-di-phenyl sulphone

(C,H,(N02)j)2S02. [241°]. Prepared by oxidising

the corresponding sulphide [193°] (Beilstein a.

EurbatofC, A. 197, 78). Yellowish prisms.

p-NITEO-DIPHENYL ^-STJIPHONIC ACID

C,Hi(N02).0eH,S0,H. Prepared by sulphona-

tion of f-nitro-diphenyl or by nitration of

diphenyl j)-Bulphonic chloride (Gabriel a. Bam-
berger, B. 13, 1408).—NaA'.— CuA',4aq.—
BaA',4aq: small needles.

Chloride Ot^iSO^.BOjOl. [178°].

4mt<J«0,2H,(N0J.S0,NH,. [228°].

Ethyl ether 'EtA'. [169°].

Nitro-diphenyl disulphonic acid. Tht
chloride 0,jH,(N0j)(S0jC4 [130°] is formed, to-

gether with 0,jH,(N0Jj(S02Cl)j [166°], by nitra-

tion of diphenyl disulphonic chloride (G. a. B.).

DI-NITEO-DI-PHENYL STJLPHOXIDE
(O.H,(N02))2SO. [116°]. Formed from di>

phenyl sulphoxide, NaNO,, and HjSO, (Colby a.

McLoughlin, Am. 9, 70 ; B. 20, 198). Minute

yellow crystals, v. sol. alcohol.

KITEO-PHENYL-THIO-CAEBAMIO ACID

O.H.(NOJ.OS.OH.
Methyl ether MeA'. The m- compound

[120°] is formed by boiling «t-nitro-phenyl-thio-

oarbimide with MeOH (Steudemann, B. 16,

651). Colourless needles.

Ethyl etherMA'. Them- compound [116°]

and its p- isomeride [176°] are formed by boiling

the corresponding nitro-anilines with OSj,

alcohol, and potash (Losanitsch, B. 15, 470 j 16,

49). Both are crystalline.

OT-NITEO-DI-PHENYL-THIO-SEMICAEBAZ.
IDE CjH,(NOj).NH.NH.CS.NHPh. [U7^.

Formed from phenyl-thio-oarbimide and m-
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nitro' phenyl-hydrazine (Bischler a. Biodsky, B.
22, 2015). Dark-yellow globular aggregates.

m . KITBO . PHENYL - THIO - CARBIMISE
O.H,(NOJ.N.CS. [61°]. (0.277°). Formed by
beating m-nitro-phenyl-tnio-urea with Ao^O
(Steudemann, B. 16, 549, 2331). White needles.

SI-NITRO-FHENYL-THIOFHENE
0^^(NOJ.O,SH,(NO,). [178°]. . Formed from
pbenyl-thiopheue and fuming HXO, (Benard,

C. B. 109, 699). Amorphous yellow powder.
m-NITRO-PHENYl-THIO-UEEA OjHjNjSO,

t.e. 0,H,(NOj).NH.CS.NHj. [158°]. Formed from
m-nitro-phenyl-thiocarbimide (Steudemann, B.
16, 650). Lemon-yellow crystals.

m-Hitro-di-phenyl-tluo-urea

0^j(NOJ.NH.0S.NHPh. [155°]. Formed from
m-nitro-anilineand phenyl thiocarbimide (Briick-

ner, B. 7, 1235 ; Losanitsoh, B. 14, 2365 ; Gob-
hardt, B. 17, 3045). Small needles, si. sol. cold
alcohol.

Dl-m-nitro-phenyl-thio-iirea

CS(NH.OaH,NOj)j. [160°]. Formed from m-
nitro-aniUne and m-niiro-phenyl thiocarbimide
(Briiokner, B. 6, 1103 ; S.). Yellow crystals.

o-HIIBO-FHENYL-p-TOLTTIBINE
C„H,(NOj).NH.O,H,. [68°]. Formed from p-
toluidine and o-bromo-nitro-benzene (SchopfF,

B. 23, 1842). Orange plates.

Si-nitro-phenyl-tolnidine

[4:2:1] O6H,(XO,),.NH0sH,Me[l:a!]. Formedfrom
toluidine and CeHaC^NOJj (Willgerodt, B. 9,

980; Leymann, B. 15, 1236). The o- compound
(a! = 2) melts at 102°, they- compound (a; = 4) at

137°. The isomeric PhNH.CsHj(NOj)sMe formed
from tri-nitro-toluene and aniline, melts at 142°

(Hepp, A. 215, 369).

SI-NITBO-PHENYL-TOLYLENE-OIAmiNE
0^,(NOJjNH.0,HjMe.NH,. [184°]. Formed
fromtolylenem-^amineand [1:2:4] CqH,C1(X02),

(Iieymann,.B. 15, 1237). Bed tables.

Formyl derivative [157°].

Acetyl derivative [164°].

iniBO-PHEKYL-IOLYL-KEIONE
0„H„(NOj)0. [127°]. Formed by the action

of HNO, on phenyl tolyl ketone and on phenyl-

p-tolyl-metbane (Plascuda a. Zincke, B. 7, 983

;

Milne, B. 5, 685). Flat plates (from aloohol).

Si-nitro-pbenyl-nt-tolyl-ketone

0,4H|o(NOj)20. [145°]. Formed from di-nitro-

phenyl-OT-tolyl-methane [141°], HOAc, and CrO,

(SenfF, A. 220, 236). Pointed needles (from al-

cohol) or short prisms (from HOAc).
Si-nitro-phenyl-p-tolyl-ketone

CA(NOJ.CO.C,H.(NOj). [127°]. Formed, as

well as the tri-nitro- derivative [165°], by nitra-

tion of phenyl^-tolyl ketone (Z. a. P.). Needles.

m-KITBO -FHEinrL-SI-IOLYI-IIEIHAlfE
(CHJ^OttC^jNOj. [85°]. Formed from m-
nitro-benzoio alddiyde, toluene, and H^SD,
(Tsohaoher, B. 19, 2464 ; 21, 188). Crystals.

Li-nitro-phenyl-tolyl-methane C„H,j(N02)j.

The three compounds of this composition got

by nitrating phenyl- o-, m-, and j)- tolyl-methane

melt at 100°, 141°, and 187° respectively (Zincke,

B. 7, 986 ; Senfl, A. 220, 235). Tetra-nitro-

phenyl-p-tolyl-methane melts at 161°.

NITBO -PHEmn .p - TOLYL -THIO -UBEA
C,;H„N,S0, i.e. OA.NH.CS.NH.O,H,NO,.
[143"]. Formed from (2,44)-nitro-toluidine and

jjiheiiyl-fhiocaTbimide (Steudemann, B. 16, 2336).

fSrtirtali. Melte, alter one fasioo, at 167°<

m-Nitro-phenyl-p-toIyl-thio-nrea

C,H,(N02).KH.CS.NH.C,H,. [173°]. Formed
from m-nitro-phenyl thiocarbimide and jp-tola-

idine (S.). Needles, si. sol. ether.

Si-nitro-phenyl-p-tolyl-thio-urea

C„H,(NOj).NH.CS.NH.C,H„NOj. [188°]. Formed
from m-nitro-phenyl thiocarbimide and (2,4,1)-

nitro-toluidine (S.). Crystals, si. sol. alcohol.

TO-HITBO-PHENYL-ITBEA 0,K,'S,0, i.e

C5Hj(N0j).NH.C0.NHj. Formed from OT-nitro-

aniline and cyanogen chloride (Hofmann, A. 67,

156 ; 70, 137). Yellow needles (from water).

m-Nitro-di-pIienyl-nrea

0„H5NH.C0.NHC^iN0j. [197°] (O.); [187°]

(B.). Formed from m-nitro-di-phenyl-thio-urea
and PbO (Bruckner, B. 7, 1236). Formed also

by boiling with benzene the compound
PhNH.C0.N(C,H..N02).N:NPh [104°] obtained
by the action of phenyl cyanate on
(C„H,NOj).NH.N:NPh(Goldsohmidt,B.21,2573).
Yellow needles.

2)-Nitro-dl-phenyl-urea [202°]. Formed by
the action of phenyl cyanate on a solution of p-
nitro-diazoamidobenzene in benzene (G.). Yellow
crystals (from alcohol).

m-Nitro-tri-phenyl-urea
NPh2.C0.NHC„H,N02. [155°]. Formed from
m-nitro-aniline and NPh^.COCl (Lellmann a.

BonhoSer, B. 20, 2121). Yellow needles. The
isomeride prepared from p-nitro-aniline melts at
176°, and crystallises in bluish-green tables.

Di-»»-nitro-di-phenyl-iireaCO(NH.CjH4N02)j.

[233°]. Formedfrom the thio-ureaandPbO (B.).

Yellow needles (Losanitsch, B. 16, 60).

Tetra-nitro-di-phenyl-area

C0(NH.C,H,(N0s)2)j. Formed by nitration of

di-phenyl-urea (Losanitsch, B. 10, 690; 11,

1539). Yellow needles, melting above 200° (L.)

or at 189° (Hentsohel, /. pr. [2] 34, 426). The
green K salt CuH^K^NgO, explodes on heating.

2)-NITB0-PHENYL-yAL£BIC ACID
C„Hi(N02).CHj.CHEt.C0^. Formed by heating
y-nitro-benzyl-ethyl-malonic ether with aqueous
EOH (Lellmann a. Schleich, B. 20, 438).

Sparingly soluble powder, carbonisingabove300°.
y-NITBO-PHENYL-VINYL-MALOHIC ACID

06H,(N0j).CH:CH.CH(C0jHU [208°]. Formed
from y-mtro-cinnamio aldehyde, malonic acid,

and HOAo (Einhorn a. Gehrenbeck, B. 22, 45).

NITKO - PHLOBOGLUCIN O.Hj(NOj)(Om,.
Formed from phloroglucin and dilute HNO,.
(Hlasiwetz a. Ffaundler, A. 119, 199). Beddish*

yeUow scales, si. sol. water.

Tri-nitro-phloroglucin Ce(N02)3(OH)3. [158°].

Formed from tri-nitroso-phloroglucin, HNO3, and
HLjSO, (Benedikt, B. 11, 1376). Hexagonal crys-

tals (containing aq). Its salts are explosive and
dye yeUow. With KCy it gives the isopurpurio

acid reaction.-KH^"' aq.-K,HA".—K^A'".
SITEO-PHTHALIC ACID C3H.(N0j)(C0gH),

[3:2:1]. Mol.w.211. [220°]. S. (HOAc) 7-5 at

26° (Aguiar, B. 5, 899).

JPormation.-^l. By boiling naphthalene with

HNO, (Marignao, A. 38, 7; Laurent, A. 41,

110).—2. By nitration of phthalio acid (Hugo
Milller, Z. 1863, 257; Faust, .4.160,67; Mil.er,

A. 208, 224).—3. By oiddation of nitro-naph-

thalene or of (a)-di-mtro-naphthalene (Beilstein a.

Eorbatoff, B. 12, 688; C. 0. 1881, 869; A. 202,

217; GtiareBChi,^. 10, 29i).

PW»periie».— Yellow crystale, t. m1. hot
bb2
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water. Splits up below its melting-point into

water and anhydride when slowly heated.

Salts.— K^" aq.-KHA" aq.—tKH,),A.".—
(NH4)HA"2aq. — BaA"a!aq. — ZnA"liaq. —
PbA''lAaq.—^Ag^A" : white powder.

Mono-ethyl ether EtHA". [111"].

Di-ethyl ether Et^A". [45°].

Anhydride CbHjNO,. [164°] (Graeff, B.
15, 1127).

lIitro-phthalicacidC.Hs(N02)(CO,H)j[4:2:l].

[161°].

Formation,—1. Together with the preceding
isomeride, by nitration of phthalic acid (0.

Miller, A. 208, 224).—2. By the oxidation of di-

nitro-(j3)'naph'thol (Graebe a.Drews, £.17, 1171).

Properties.—Small pale-yellow needles (con-

taining aq). Besolved at 165° into water and
its anhydride.

Salts. — KjA".—BaA" 2aq.—Ba,jH,A",3.—
Zn,2H.^A"„2aq.—Ag^A": long colourless needles.

Mono-ethyl ether EtHA". [128°].

Di-ethyl ether EtjA". [33°].

Anhydride CgHsNOs. [114°], •

Di-nitro-phthalic acid G^{^O^JiGO^)^
[5:3:2:1]. [226°]. Formed by the oxidation of
' )3

•
. di - nitro • naphthalene or tetra - nitro- (a) -

naphthol with dilute HNO, (Beilstein a. Kur-
batofi, B. 13, 354 ; A. 202, 225 ; Merz a. Weith,
B. 15, 2728). Prisms.—OaA".—BaA".

Mono-ethyl e<?ser EtHA". [187°].

Di-nltro-phthalic acid" C|,H„(NOj)2(COjH)2

[6:3:2:1]. [200°]. Formed by heating '
i8 '-bromo-

tetra-nitro-naphthalene with dilute HNO, (Merz

a. Weith, B. 15, 2728). Needles.—BaA".
Di-nitro-phthalic acid G;h.,i(;SQ,^^(00^^.

Formed from nitro-anisic acid, HNO3, and H^SOj
(Engelhardt a. LatschinofE, Z. [2] 7, 262). Tables

[from water).—BaA": nearly insol. water.

Witro-iBophtliaUo acid C^Ta^i;^0^(COJl\

[5:3:1]. [249°]. S. -146 at 15° ; -171 at 16°

)

81'1 at 99°. Prepared, together with an isomer-

ide [260°] by beating isophthalic acid (100 g.)

with fuming HNO3 (1 kilo) for 24 hours (Beyer,

J.^r. [2] 22, 35J; 25, 473; c/.Storrs a. Fittig,

A. 153, 285). Plates (containing 1^ aq).

Salts.— KjA"l^aq. S. (80 p.o. alcohol)

•744 at 15°.-NajA"aq. S. (80 p.c. alcohol)

•32 at 15°. Explodes above 160°.—(NHJHA".—
MgA"6aq. S. 2-15 at 15°.—CaA"3iaq. S.-72

at 15°. Turned violet by light.—SrA"4^aq.

S. -47 at 15°.—BaA"2>q. S. -85 at 15°.—

ZnA" aq. S. -55.-CdA" 2aq. S. -75 at 15°.—

Pb.OA'V—CU3OA",.—MnA"5aq. S. 2-44 at

15°.—Fe„0,A-",r—CoA" 4iaq. S. 2-16 at 15°.—

NiA"4iaq. S. 2-74 at 15°.—AgjA". Explodes

above 100°.

Methyl ether Me-^A". [122"].

Ethyl ether Et^A". [84°].

Hitro-isophthalic acid 0^i;}^0^{00J3),
[4:3:1]. [246°] (0.) ; [259°]. Formed by oxida-

tion of nitro-xylene (Glaus, J.;pr. [2] 38, 318 ; of.

Wroblewsky, Bl. [2] 34, 332 ; Noyes, Am. 10,

472). White needles (containing 3aq), m. sol.

cold water.—BaA" 4aq (0.).—BaA" Uaq (N.).—
CaA"4aq. — MgA"6aq. — PbA"aaq (W.).—
Ag^A" 7iaq : pearly plates.

Di-mtro-isoplithalic acid O^J^^O^yjfiOfi)^.
[216°]. Formed from isophthalic acid and
fumingHKOgat 180° (Claus). Needles (containing
5aq) .— 2Ta^" 2aq.—K^" 2aq.— BaA" 7iiq.—
CaA" 4aq.—MgA"4aq; needles, . sol. water.

NITKO-FHTHAXISS

[4:^]0,H3(NOJ<^°^>0. [141°]. Formed

by nitration of phthalide (Hoenig, B. 18,

3447). Long needles. Aqueous KOH yields

C„H,(N0J(CH20H)(C0jK). CrO, in HOAo oxi-

discs it to nitrophthaUc acid [161°], The acid
of which it is the anhydride melts at 129°. An
isomeric nitro-phthalide [136°] is formed by
oxidising (a)-nitro-naphthalene.

HITBO-DIPHTHALTL C,eH,NO, i.e.

0,H^:0,0^:0,H3NOj. [270°]. Formed by heat-
ing nitro-phthalide with phthalic anhydride and
NaOAo (Graebe a. Guye, A. 233, 244). Xellow
needles (from HOAc).

NITKO-PIPEEIDIHE OjH,„N(NOJ. (245°).

Formed by treating piperyl-urea with HNO, (S.G.
I'S) at — 10°, pouring upon sodium carbonate and
extracting with ether (Franchimont a. Elobbie,
B. T. 0. 8, 302). Colourless liquid, solidifying

below —10°. Volatile with steam.
NITEOPODOCAEPIC ACID v. Podooaepw

ACID.

NITEO-PEOPANE O.H,NO, i.e. PrNO»
(127°) (M. a.E.); (131°) (P.). S.G. if 1-0108;

§1 1-0023. M.M. 3-819 (Perkin, C. J. 55, 689).

Formed, together with propyl nitrite, by the
action of silver nitrite on propyl iodide (V. Meyer
a. Eilliet, B. 5, 1029 ; A. 171, 36 ; Pribram a.

Handl,lf.2,653; Cahours, 0. iJ. 77, 749). Oil.—
NaOsHjNOj: white powder.

Iso-nitro-propane PrNO, (0. 117°). Formed,
together with an isomeride (44°), by the action

of silver nitrite on isopropyl iodide (Y. Meyer a.

Locher, B. 7, 670 ; A. 171, 39 ; Eiesel, J. B. 16,

135; Bl. [2] 40, 72; Bn. 1, 225). Oil, decom-
posed by HClAq at 100°.

Di-nitro-propane CH3.CH,.0H(N0j)j. (189°

cor.). S.G. ??5 1-258. Formed from bromc
nitro-propane and KNOj (Ter Meer, A. 181, 19),

and by the oxidation of di-propyl ketone (Chan-
cel, 0. B. 96, 1460 ; Kurtz, 4. 101, 208), OU.—
KA'.—AgA': explosive lamina.

lao-di-nitro-propane (0H,),.C(N0s)2. [53°].

(187° uncor.). Formed by oxidation of propyl-

pseudonitrole (CH3)2C(NO)(NOj) (Meyer a.

Iiocher, B. 7, 1613). Formed also by the action

of nitric acid on isobutyric and isovaleric acids

(Bredt, B. IS, 2322). White crystals, volatile

with steam.
NITEO-PROPENYL-BENZOIO ACID

0„H,(NOJ(0,HJCO^ [3:4:1]. [155°]. Formed
by boiling nitro-oxypropyl-benzoio acid with

aqueous HCl (S.G. 1-10) for a long time (Wid-

man, B. 15, 2551 ; 16, 2569). Short needles.—

NH,A'.—CaA'2 2aq. S. -555 at 16°. -BaA'^ 34aq.

S. -425 at 18°.—OuA'^aq.—AgA': slender needles,

jS-NITSO-PEOPIONIC ACID CjHsNO, i.e.

CH,(N02).CHj.C0;f[. [67°]. Formed from $-

iodo-propionic acid and AgNO, (Lewkovitoh,

J.pr. [2] 20, 165), Scales (from chloroform).

Ethyl ether EtA', (0. 163°). Y.D. 4-85

(oalc. 6-09),

DI-NITEO-PEOPTL-ANILIlfE OjH„N,0, t.e,

C„H3(N02)jNHG,H, [4:2:1], [95°]. Formed from

propylamine and 0jH3Br(N0j)j, or by oxidising

the following body (Van Bomburgh, JB. T. C. i,

191 ; 8, 252). Yellow needles.

Di-nitro-di-propyl-aniline

OA(NOJ^(C,H,), [4:2:1], [40°J (Muioburghv

B. T. C. 8, 362).



NITRO-PYROMUCIC ACID. 613

Tri.iiitro-propyl-anameO,H2(N02),NH.C3H,.
[59°]. Formed from NH^CsH, and CjH,Cl{NOj),.
^fields, with HKO„ the nitramine
O.H,(NOJ,N{NO,)C,H, [97°].

NIIBO-ISOFSOFYL SEITZEIfS v. Nitbo-
onmNX.

Di.nitro-;P-di-propyl-l)enzeneOjH2Pr2(N02)2.

[65°]. Formed from di-propyl-benzene and
fuming HNO3 (Korner, B. 11, 1865 ; A. 216, 226).
Plates, TolatUe with steam.

Tri-nltro-m-di-isopropyl henzene
O.HPr,(NOj),. [111°]. YeUow needles (Uhlhom,
B. 2d, 3U2).

iriTfiO-FBOFTL-BENZOn: ACID v. Nitbo-
n-OUMINIC ACID.

NIIBO-ISOFBOFYL-CINITAIIIC ACID
[4:2:1] C5H,Pr(N0s).CH:CH.C0.^. ' Nitro-

cumenyl-acryUe' acid. [157°]. Formed by
nitration of propyl-ciunamio acid (Einhom a.

Hess, B. 17, 2016; Widman, B. 19, 258).

Keedles, T. sol. alcohol. Yields o-nitro-cuminic

aldehyde on oxidation by KMn04.
Nitro-isopropyl-cinuamic acid

[4:3:1] C5H,?r(N0J0jHi.C0,H. [141°]. Formed
by heating m-nitro-cuminio aldehyde (4pts.)

with A02O (5 pts.) and NaOAo (3 pts.) at 175°

for 4 hours (Widman, B. 19, 413). tables.

Forms a dibromide [184°].—KA' (dried at 100°).

—NaA' 3aq.—BaA'j 5^aq.—CaA'j SJaq.

JS thy I ether MA'. [59°]. Tables.
Nitro-n-propyl-cinuamic acid

[4:2:1] 0^3Pr(N0,jCjHjC0jH. [123°]. Formed,
in small quantity, in the nitration of isopropyl-

oinnamic acid (Widman, B. 19, 273). On oxida-

tion by alkaline KMnO, it yields nitro-M-cumiuio

acid and nitro-cuminio acid. Bromine forms a
di-bromide [171°].

DI-NITEO-FBOFYL-THIOFHENE
C,HPr(N0j)j8. Formed by nitration (Euffl, B.
20, 1742). Oil.

KITBO-FBOTOCATECHUIC ACID O^jNO,.
Methyl derivative

0^(NOj)(OMe)(OH)COjH [!e:3:4:1]. Formed by
boiling its acetyl derivative [182°] which is pro-

duced by the nitration of acetyl-vanillic acid

C8H,{0Me)(0Ac)C0jH (Tiemann a. Matsmoto,
B. 9, 945 ; 11, 132). Needles (from alcohol);

The isomeric CsHj(NO,)(OMe)(OH).COjH
[5:3:4:1] [202°] is formed by oxidation of

acetyl-nitro-eugenol (Weselsky a. Benedikt, M. 3,

392), and crystallises in yellow needles.

Methyl derivative
C.H2(NOj)(OMe)(OH)COjH[6:4:3:l]. [173°].

Formed from its acetyl derivative [169°], which
is got by nitrating acetyl-isovanillio acid (T. a.

M.). Keedles.

Di-methyl derivative O9H9NO0 i.e.

C|^:j(N0j)(0Me)jC02H. Formed by nitration of

veratric acid CeH3(0Me)jC0,H (T. a. M. ; Merck,

A. 108, 59). Yellow needles (containing ^aq).

Yields the ethers MeA' [144°] and EtA' [100°].

Iso-nitro-protocatechuic acid. Di-methyl
ether Ofi,{TiiO,){OUe)fiO,B.. [202°]. Formed
by methylation of nitro-vanillic acid (T. a. M.).

Needles. Yields MeA' [128°] crystallising in

needles.

Kitro-protocatechuic acid. Methyl-propyl
e<fcerC„H„N0,».e.0A(N02)(0Me)(0Pr)C0jH.
Formed by nitration (Cahours, Bl. [2] 29, 270).

Nitro-protocatechuic acid, Methylev,e

f<A«r CHj0j:0A(N0JC0^. [172°]. Formed

from piperonylio add CHj<^q^0,H,0OjH by

nitration (Jobst a. Hesse, B. 11, 1031 ; A. 199,

70). Needles.—EA' ^aq.-PbA', aq.—OuAj' 4aq.

—AgA' : needles or plates.

NITBOFBUSSIDES v. vol. ii. p. 340.

NITROPYBOCATECHIW OftNO, i.e.

0,H3(N0J(0H),[4:2:1]. [170°]. Formed by the

action of nitrous acid onpyrocateohin (Benedikt,

B. 11, 362 ; J. pr. [2] 18, 455). Formed also by
boiling the carbonyl derivative of (5,2,l)-nitro-

amido-phenol with potash (Von Chelmicki,

J. pr. [2] 42, 442). Small yellow needles (from
ether). Its aqueous solution is turned purple by
alkalis. Dyes stuff mordanted with alumina
orange (Kostanecki, B. 22, 1347).—BaA" 3aq :

dark-red plates, with metallic lustre.

An isomeric nltropyrocatechin [86°] is

formed, together with the preceding, by nitra-

tion of pyrocatechin (Weselsky a. Benedikt, M.
3, 386). A di-methyl derivative of nitro-

pyrocateohin C,H3(N03)(0Me)j [96°] is formed
by nitrating veratrole (Merck, A. 108, 60 ; Tie-

mann a. Matsmoto, B. 9, 939 ; 11, 131).

The methylette derivative

0;H3(NOJ<q3>CHj [148°] is a product of ths

action of nitric acid on piperonylio acid (Hesse,

A. 199, 73, 341). It crystallises in needles.

Di-nitro-pyrocatechiu C3H2(N02)2(0H)2.
Methyl derivative OeHj(N02)2(OMe)(OH).
Di-mtro-guaiacol. [123°]. Made by the action

of nitrous acid gas upon an ethereal solution

of guaiacol at 0° (Herzig, M. 3, 825). Plates.

The di-methyl derivativeC^(Ji02)2{0'M.e)„
formed by nitration of veratrol, melts above
100° (M.). The methylene derivative
C8H2(N0j)ACH, [101°] is formed in the nitra-

tion of piperonylio acid (H.).

Iri-nitro-pyrocatechin. Di-methyl-deri-
vative Ofi{NO^),{OUe)^ [145°]. Got by
nitrating GjH3(N0J(0Me)j (T. a. M.). Prisms.

DI-MITBO-PYBOCOLL G,fi,{NO^^jO^. Got
by nitrating pyrocoll (Ciamician a. Danesi, O.
12, 39). YeUow crystals, decomposing before

fusion.

NITBO - FYEOGALLOI. 0,Hj(NOj)(OH),.
[205°]. Got by passing nitrons fumes into an
ethereal solution of pyrogallol (Barth, M. 1, 882).

Triolinio olive-brown prisms (containing aq)

;

a:6:c = 2-842:1: -493. OeHj(NO,)(OEt)j(OH) [123°]

and C3H2(N02)(OEt)(OH)j [139°] are formed in

the same way (Weselsky a. Benedikt, M. 2, 214).

The compounds CeH(N02)3(OBt)a [73°] and
C.(N02)3(OBt)3 [93°] are formed by nitration.

NITBOFYEOMECONIC ACID C3H3(NOJO,.
Formed by nitrating pyromeconic acid (Ost, J. pr.

[2] 19, 192). Crystals (from alcohol).—NaA'.—
AgA'.

DI-NITBO-FYBOMELtlllC ACID
C,(N02)2{C0jH)i [5:2:6:4:3:1]. Formed by oxida-

tion of di-nitro-i/r-cuminic acid C,Me3(N02)jC0.2H

[205°] (Nef, O. /. 53, 428 ; A. 258, 317). Long
silky needles.—Ag^A" : amorphous pp.

Methyl ether Ue^k^^, [180-6°].

Ethyl ether ^E.t^^y. [130°].

NITBO-FYBOMUCIC ACID C3H3NO, i.e.

0,Hj(NOj)O.COjH. [184°]. Formed from de-

hydromucic acid (Ipt.), HNO, (10 pts.), and
cone. HjSO< (Ipt.) (Klinkhardt, J. pr. [2] 25,

61). Got also from C«H2(N0J0.CH:0H(,N0J by
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oxidation with OrOj (Priebs, B. 18, 1362). Yellow

plates (from water). Yields succinic acid (and

not an amido- acid) on reduction with tin and
HOlAq.—OaA'j.—PbA',.—AgA'.

Ethyl ether 'E^ik'. [101°].

DI-KITHO-PYEEOLE 0,Hj(N0j)2NH. [152'>].

Formed by the action of fuming HHO, on pyrryl

methyl ketone. Formed also, together with an
isomeride [173°], by the action of fuming HNO,
on pyrrole carboxylic acid at 0° (Ciamician a.

saber, B. 18, 1462 ; 19, 1081 ; G. 16, 347).

Colourless plates. BaA', : yellow needles.

HIIBO-FYSBOLE CABBOXYLIC ACID
C,Hj(N0j)NH(C02H). [217°]. Formed by
saponifying its methyl ether, which is got by
nitrating 0,H3NH(C0.,Me) (Anderlini, B. 22,

2505 ; Bend. Accad. Line. [5] 1, 40). Yellow
needles (containing aq), si. sol. cold water.

Methyl ether MeA'. [197°].

An isomeric acid [161°] may be obtained

from its methyl ether [179°] which accompanies
the preceding ether. Ot'H.(^0^^'B{CO.JAe) [115°]

is also formed in the nitration.

llitro-pyrrole carbozylic acid. [146°]. Formed
by boiling di-nitro-pyroooll with potash solution

(Ciamician a. Danesi, O. 12, 40). Minute
needles (containing aq).—KH,A' : prisms or

scales.

NITBO-PYKBYLENE-DI-METHYI DIKE-
TONE C,HbNA»-«-C4H.,(N02)N(CO.CH3)j. [149°].

Formed by nitrating pyrrylene di-methyl di-

ketone (Ciamician a. Silber, 0. 16, 347 ; B. 18,

1467 ; 19, 1078). Needles (from water).

NITEO-PYEEYL METHYL KETONE. By

nitrating ^^K^^c-CB. *''° "0^?°"°^^ ^^^

formed [197°] and [156°], Both yield pps. of

C,HsNjOjAg (Ciamician a. Silber, B. 18, 413,

1457). A compound 04Hi(NO.JjN.CO.CH3 [114°]

crystallising in yellow needles (containing aq)

may also be obtained.

(B. 1)-NITR0-QTJIN0LI1IE C,H,NjOj i.e.

CH:C(NO,).Q.CH:CH „„o-, p-njied to-CH:CH——C.N:CH- Lv^ J. Jiormea, to-

gether with the (B. 4)-isomeride, by the nitration

of quinoline, especially in presence of fuming

HjjSOiin the cold (Glaus a. Kramer, B. 18, 1243;

Noelting a. Trautmann, B. 23, 3654). Colourless

needles (containing aq).

,„ „> -T-x ,• N0,0 :CH.C.CH:CH
(B. 2).lIitro.qumolme """gH.CH.O. N :CH-

[150°] (La Coste, B. 16, 669) ; [164°] (0. a. K.).

Formed by boiling p-nitro-aniline (25 pts.), gly-

cerin (60pts.), nitro-benzene (15 pts.), and
HjSO, (50 pts.) for 4 hours. Needles (contain-

ing aq).—^B'^H^tCl, : small yeUow needles.

Methylo-iodideB'M.el. Needles.

(B. 3)-mtro-quinoline NoJ^.a^lcH-
[131'5°]. Formed from m-nitro-aniline, picric

acid, glycerin, and HjSO< (Claus a. Stiebel, B.
20,3095). Needles.—B'HCl. [225°].—B'HNOj.
—B'jHjPtCl,: prisms.

(B. 4).lfitro-quinoline
gi:^^-^;^^:^^:^!.

[89°]. Formed by nitrating quinoline ; and also

by boiling o-nitro-aniline with glycerin, nitro-

benzene, and HjSO, (Konigs, B. 12, 449 ; La
Coste, B. 16, 673 ; Claus, B. 18, 1243 ; Noelting,
B. 23, 3654). Formed also byheating quinoline
(B. 4)-Ealphomo acid with HNO, (Claus a.

Eiittner, B. 19, 2886), and by warming
C,H,(NOJ(OMe).CH:CH.CHO with alcoholic

ammonia (Miller a. Einkelin, B. 22, 1716).
Prisms.—^B'^KtPtCl, : orange needles.

(B. 2, 4)-Di-nitro-qainoline

C(NOJ:CH.C.CH:CH ricnoi -n a i.

CH:C{NOJ.d.N:CH- f^^° ]• ^°™«^ ^7

heating (4, 2, l)-di-nitro-aniline with glyceric,

nitro-benzene, and H^SO^ (La Coste, B. 16, 562).

Long slender needles.

By the nitration of quinoline two isomeric
di-nitro-qninolines [183°] and [134°] may be got
(Clans a. Kramer, B. 18, 1243). Their platino-

ohlorides B'HjHjPtClj form yellow crystals.

NITBO - QUINOLINE - (Py. 3)-CAKB0XYLIC
ACID C,H5(N0J(C0^)N. [220°]. Formed by
boiling (Py. 3)-methyl-quinoline (quinaldine)

with nitric acid (S.G. 1'4) (Doebner a. Miller, B.
15, 3076). Crystals, si. sol. cold water.—AgA'.

NITBO-BESOBCIN 03H,(N02)(OH)j[4:3:l].

[115°]. Formed together with a volatile

(2, 3, l)-isomeride [85°], in the preparation of

diazoresorcin by the action of nitrous acid on
an ethereal solution of resorcin (Weselsky, A.

164, 1 ; M. 1, 887). Lemon-yeUow needles.

When heated with concentrated sulphuric acid

it yields 0(C^H,(NOj)OH)j (Hazura, M. 4, 610;

5, 188) which forms Ba(C,jH,NjO,)2 2aq and
BaC,2HjN20,5^aq. The isomeride [85°] is con-

verted by the action of nitrous acid into

C„H,(OH)0(NOH)(NO,)[l:3:4:2] (De la Harpe a.

Eeverdin, Bl. [2] 49, 760).— BaH4A"s oaq.—
BaHjA^aq.—^BaH^A", 2aq : golden needles.

Methyl ethers
OsH3(NOj)(OH)(OMe)[4:3:l]. [95°]. Volatile

with steam. — CJE[,(NOJ(OMe)(OH) [4:3:1].

[144°]. Not volatile with steam.

Ethyl ethers 0,H,(N02)(OEt)(OH). [79°].

Volatile with steam. [131°]. Non-volatile.

Di-acetyl derivative CaH3(N02)(OAc)j.

[91°]. Tables (from alcohol) (Errera, G. 15, 273).

Di-bemoyl derivative
CA(NOJ(OBz)j. [111°]. Got by nitration

(Schiaparelli a. Abelli, G. 13, 257 ; Eirera, O.

15, 271).

Di-m-nitro-di-henzoyl derivative
[123°].

Di-nitro-resorcin C8Hj(NOj)2(OH)2[4:2:3:l].

[142°]. Formed by the action of nitrous fumes,

or of cold HNOj, upon di-nitroso-resorcin (Bene-

dikt a. Hubl, M. 2, 323 ; Barr, B. 21, 1644 j

Von Kostanecki, B. 21, 3122). Formed also by

boiling di-nitro-m-amido-phenol with dilute

KOHAq (Lippmann a. Fleissner, M. 6, 814 ; 7,

98). Golden leaflets.—KjA"|aq.—BaA".—
Ag.,A" : red pp.

Methyl ether C.H.,(NO,),(OMe)(OH),

[75°]. Needles (Aronheim, B. 12, 30).

Di-nitro-resorcin C,H,(N0.j2(0H)j. [213°].

Formed by nitration of the di-aoetyl derivative

of resorcin (Typke, B. 16, 552). Yellow prisma

or needles.—(NH,)jA".—BaHjA"j.—BaA": red

scales with violet lustre, v. si. sol. water.

.B«;i«rs 0„H2(NOJj(OMe)2: [67°];

CsH2(NOj)2(OEt)j. [75°]. Obtained by nitra-

tion of the ethers of resorcin (Honig, B. 11,

1039 ; Aronheim, B. 12, 32).

Tri-nitro-resorcin

C^(NOj3(OH)j.[6:4:2:3:l]. Styphme acid.

Oxypicric acid. Mol. w. 246. [1761. B. "6*

at 14° (Stenhouse, Pr. 19, 410).
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Formaiioii.—l, By the action ol boiling
nitrio aoid on extract of Brazil wood, or sapan
wood, enxanthone, gum ammoniao, asatoetida,

galbanum, pencedanin, ostruthin, eaganenum,
or the aqueous extract of fustic or sandal wood
(Chevreul, A. Ch. 66, 116 ; 73, 43 ; Erdmann,
J. pr. 37,409 ; 38, 355 ; Bottger a. WiU, A. 68,

273; Eothe, X»)r. 46, 376; Gorup-Besanez, 4.
183, 336 ; Stenhouse, C. J. 19, 236). Graebe,
B. 22, 1405).—2. By the action of nitric acid on
m-nitro-phenol, on y, S, or c- di-nitro-phenols,

and on /3 or 7 tri-nitrophenol (BantUn, B. 10,

524 ; 11, 2101 ; Henriques, A. 215, 340).—3. By
the nitration of resorcin or of either di-nitro-

resorcin (Merz a. Zetter, B. 12, 681 ; Benedikt
a. Eiibl, M. 2, 326 ; Yon Eostaneoki, B. 21, 3122).
4. By boiling tri-nitro-phenylene-di-methyl
diamine with potash (Bomburgh, B. T. C. 7,

6).—6. Together with three di-nitro-benzoio

acids, by adding o-nitro-benzoic acid to a mix-
ture of fuming HNO, and HjSO, (Griess, B. 7,

1224 ; Salkowski, B. 8, 637).

ProperUes.—TeUow laminte. Ppd. from its

aqueous solution by HCl. Y. sol. alcohol and

Salts.—(NHJHA".—(NH4)jA" : monoclinic
needles ; a:b:o= l:l-66:2-09 ; i8= 76° 52'. —
Na^A" 2iaq.— KHA"aq.—K^A".- BaA" 3aq.—
BaA"aq.—SrA" 2aq.—CaA" SJaq.—Pbj(OH)jA".
—Mn^", 12aq.—OoA" 3iaq.—OaKjA"j4aq.—
NiKjA", 3aq.— OuA" 4aq.—Ou(NHJjA"j 7aq.—
Cu!^A"j4aq.—^AgjA"aq : slender needles.

Methyl ether Uel^". [124°]. Formed by
nitrating 0»H,(0Me)2 (Honig, B. 11, 1039).

Di-ethyl ether Et^A". [121°]. Yields

tri-nitro.m-phenylene-diamine on heating with
ammonia (Nolting a. Collin, B. 17, 259).

NITBO-BESOBCIIT SUIPHONIC ACID
C^{N0^(0H),(S03H). [124°]. Formed by
sulphonating nitro-resorcin [115°] (Hazura, M.
4, 610). Minute crystals (containing l^aq).

—

BaA'", 4aq : yellow needles.—^BaA'" 2aq : yel-

low scales.—^BajAj'" lOaq : blood-red needles.

A nitro-resorcin disulphonic acid is formed
by oxidising the corresponding nitroso-compound
with H,Oj (Dlzer, M. 9, 1130).

laTBO-SALICTLIC ACID v. Niibo-oxy-
BENZOIC ACID.

inTBOSAKIlTES. Compounds containing

nitrosyl (NO) united to nitrogen. They are de-

scribed under the amines from which they are

derived bydisplacement of hydrogen by nitrosyl.

Nitrosamines are formed by the action of nitrous

acid upon secondary bases. They are neutral

substances and may be reconverted into the
parent base by boiling with tin and EClAq, with
zinc and E^SO,, with aniline, or with alcoholic

potash (Geuther, A. 128, 151 ; Griess, B. 7, 218;
Witt, C. J. 33, 203). Many aromatic nitros-

amines are converted into j7-nitroso- compounds
by alcoholic ECl; the nitrosyl entering the

benzene nucleus (Fischer a. Hepp, B. 20, 1247,

2471).

NITBOSATES. This name is given by Wal-
lach (A. 241, 288) to compounds formed by the

union of nitrogen peroxide with unsaturated

hydrocarbons. Thus Guthrie'B 'amylene ni-

trite ' (vol. i. p. 210) would be called ainylene

nitrosate and may be represented as nitroso-

amyl nitrate of formula OsB,o(NO)(O.NOj) or

OiE,(NOE)(ONOj). This body reacts with aro-

matic bases forming 0,H,(NOH)NPhH [141°],

C5H,(NOB)NEOja,Me[l:4] [112°], and the iso-

meric C,E,(N0H)NB0,H<Me[l:2] [116°], which
yield nitrosamines melting at 128°, 148°, and
150° respectively. Amylene 'nitrosate' reacts

in like manner with o-anisidiue, piperidine, and
diethylamine, forming bases melting at 139°,

96°, and 72°respectively. Thesebases are termed
* nitrol-amines ' by Wallach.

The term nitrosite is given by Wallach to

compounds resulting from the union of N^Oi
with unsaturated hydrocarbons. Thus terpin-

ene nitrosite C,oH,^20s niay be viewed as a
nitroso-nitrite with formula C,oE,s(NO)(ONO)
or 0,„E„(NOE)(ONO). They readily exchange
0.N0 for NEB' or NB'B" when acted upon by
bases, forming nitrolamines. Thus terpinene

nitrosite acted upon by ethylamine yields * ter-

pinene-nitrol-ethylamine ' C,JS„(NOE).NEEt
[131°].

NIIBOSO-ACEIIC EIHEB v. OxiuiDO-ACBTia

iriTBOSO-ACETOACETIC ETHEB CANO^
t.«. CE3.CO.0(NOE).0OjEt. [64°]. Formed by
the action of nitrous acid on aceto-acetio ether,

and on acetyl-malonic ether (Y. Meyer a. Ziiblin,

B. 11, 320 ; Wleiigel, B. 15, 1050; Ceresole, B. 15,

1826 ; Lang, B. 20, 1327). Prisms, si. sol. water,
sol. alkalis. Forms CE,.C(NOB).C(NOH).CO,Et.

Anilide C„fB,„NjO,. [100°]. Formed by
the action of nitrous acid on the anilide of

acetoacetic acid (Enorr, A. 236, 80). Prisms.
NITBOSO-IBIACEIONAHINE v. Aceion-

AMINE.
NITEOSO-ACEIONE CANO, i.e.

CE,.OO.OE:NOE or CEj.CO.OHj.NO. Oxim
of pyrtmo aldehyde. Oxim of meth/yl-glyoxal.

[65°]. Formed by the action of nitrous acid on
acetoacetic ether (Y. Meyer a. Ziiblin, B. 11,

695; Ceresole, B, 15, 1326), and by warming
acetone with amyl nitrite and ECl (Glaisen, B.
20, 252). Silvery leaflets or prisms, boiUng with
decomposition at about 200°. Y. sol. water and
alcohol, volatile with steam. May be sublimed.

Beaelions.—l. Dilute EClAq at 140° forms
acetic and formic acids and ammonia (Tread-
well and Steiger, B. 15, 1059).—2. Tin and ECl
give di-methyl-pyrazine.—8. Sydroxyla/mina
hydrochloride forms methyl-glyoxim or acetox-
imic acid (vol. i. p. 38) and a compound,CeE,N,0„
which detonates at 238°-247°, and forms an
explosive hydrochloride 0,H,Ns03ECl [113°]

(Scholl, B. 23, 3578).—4. Phenyl-hydrazine
yields CE,.C(NjEPh).CB:NOE [134°] (Pech-
mann, B. 21, 2994).—5. Phenyl-mefhyl-hydraz-
ine yields CE3.C(NjMePh).CE:N0B [118'].

Methyl ether C,Hfl(ii0^e). (115° uncor.).

Formed by heating nitroso-acetone with NaOMe
(Meyer a. Ceresole, £.16,3067; 16,833). Colour-
less oil.

Bthyl ether C,E40(N0Et). {130»).

Benzyl ether C,E40(N0C,E,). r46°].

Di-nitroso-acetone CE(NOE).CO.CB(NOE).
[144°]. Formed by the action of nitrous aoid
on acetone dicarboxylio aoid (Pechmann a.

Wehsarg, B. 19, 2465 ; 21, 2992). Prisms, si.

sol. cold water, decomposed by boiling water into
ECy, CO,, and water. Explodes when heated.

Phev,yl-hydraside NsEPh:C(CB:NOE)y
[145°]. Needles. Tields a mono-acetyl deriva-
tive [133<>
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Phenyl - methyl - hydraeide [137°].

Crystals.

Oxim CH(NOH).0(NOH)CH(NOH). Tri-

mtroso-propane. [171°]. Crystalline powder.
HITEOSO-ACETOPHENONE OgH,NOj i.e.

CjHj.CO.CHiNOH. Oxim ofphenyl-gh/oxylic al-

dehyde. [128°]. Prepared by the action of amyl-
nitrite and KaOEt on acetophenone (Claisen

a. Manasse, B. 20, 2194; Braun, B. 22, 556).

Thin, monoclinio plates; a:6:c = 2'762:l:2-146;

/3 = 66° 54'. SI. sol. cold water, soluble in
aqueous Na^COs. On heating with AcjO it

yields CjHj.CO.ON. SnClj, in HClAq, reduces
it to ai-amido-acetophenone and di-phenyl-pyr-
azine. When its compound with NaHSO, is

boiled with HjSOj it yields C^s.CO.CHO. Hy-
droxylamine hydrochloride yields OijH.jN.Oj
[207°-211°] (SchoU, B. 23, 3580).

Oxim V. Oxim of Phbntl-gltoxaii.
^-NITBOSO-ANILINE ObH4(NO)(NHj)[1:4].

[174°]. Formed by heating nitroso-phenol with
KH^Cl, ammonium acetate, and ammonium
carbonate (Fischer a. Hepp, B. 20, 2475 ; 21,

684). Steel-blue needles (from benzene). De-
composed by NaOHAq into NH3 and nitroso-
phenol. Tin and HCl reduce it to phenylene-^-
diamine. Phenyl-hydrazine hydrochloride forms
CijHi^N.O [125°]. Phenyl-methyl-hydrazine
yields O.jHuN.O [151°].—OjHsNaN^O 2aq : yel-

low crystals.

NITEOSO-ANTHEONE v. Antheaoenb.
HITEOSO-BENZENE "CsHs-NO. On distil-

ling with steam, the product of the action of

nitrosyl chloride on HgPhj, there is obtained a
pungent green liquid, which yields aniliBe on
reduction (Baeyer, 3. 7, 1638). By oxidising

the di-oxim of quinone with alkaline KaFeCyj,
there is obtained a golden-yellow pp., probably
di-nitroso-benzene 08H4(NO)2[l:4]. It yields p-
phenylene-diamine on reduction, andp-di-nitro-

benzene on warming with HNOj. Hydroxyl-
amine hydrochloride converts it into quinone
dioxlm.

NITEOSO - BENZYL - ALLTL - THIO - TTEEA
PhC(N0H).NH.CS.NB[C,H5. Formed by melting
together allyl thiocarbimide and benzamidoxim
(Eoch, B. 24, 399). Fine needles.

ISO-NITBOSO-BENZTI-AMINE v. Benz-
ENTL-AMIDOXIM.

ji-NIIEOSO-BI.BENZYL-ANILINE
C.H,(N0).N(CHj.C,H5)j. [92°]. Formed by
adding amyl nitrite to a solution of di-benzyl-

aniUne in alcoholic EOl. Thin steel-blue plates,

or small green crystals. V. sol. ether and OSj,

m. sol. alcohol. On reduction it gives u-dA-

benzyl-p-phenylene diamine (Matzudaira, B, 20,

1616).

NITEOSO-BENZYL-MALOKIC ACID
C,H,.C(N0)(C0.,H)2. [120°]. Obtained from its

ether, which is got from nitroso-malonio ether,

NaOEt, and benzyl chloride (Conrad a. Bischoff,

A. 204, 121 ; 209, 215). Plates. On fusion, or
on boiling with water, it gives benzyl alcohol,

COj, and HCy.—K2A"aq (dried at 100°).

NITHOSO - BENZYL - TOLYL - THIO - TIEEA
PhC(NOH).NH.CS.NH.C^<Me. [67°]. Formed
by melting p-tolyl-thio-oarbimide with benz-
amidoxim (Kooh, B. 24, 397).

KITEOSO - BETOECUr C,H,NO, i.e.

C„H(NO)Mej(OH)j[a!:l:4:3:6]. Obtained by the
action of nitrosyl sulphate .S03H(N0) on a solu-

tion of betorcin (Stenhouse a. Groves, C. J. 87,

404 ; Yon Eostanecki, B. 19, 2323). Bed prisms
(from HOAc).

2)-NITE0S0-IS0BTITYl.A»ILIlTE
0„H,(NO).NHCH^r. [94°]. Formed from iso-

butyl-aniline, NaNOj, and HCl (Waoker, A. 243,
297). Steel-blue crystals, v. sol. alcohol. Yields
CsH,(NHj).NHCHj?r on reduction. Boiling
alkalis split it up into jp-nitroso-phenol and iso-

butylamine. Further treatment with NaNO,
and HCl yields OBH,(NO).N(NO)CHPr.

a-NITEOSO-n-BUTYEIC ACID C,H,NO, t.e.

C2H5.C(NOH).C02H. [151°]. Formed by the
action of nitrous acid and NaOH upon ethyl-

aoetoaoetio ether (Wleiigel, B. 15, 1057). Flat
prisms.—AgA' : insoluble powder.

;8-Nitroso-butyric acid

CH3.C(N0H).CB^.C02H. [140°]. Obtained from
its ether, which is got by the action of hydroxyl-
amine on acetoacetic ether (Westenberger, B. 16,

2996).—AgA.' : white pp.
(a/Sj-Di-isonitroso-bntyric acid CjHjNjO, i.e.

CH3.C(N0H).C(N0H).C0jH. Obtained from its

ethyl ether [140°] which is formed, together
with the anhydride Cjai,„'Sfl, [133°], by the
action of hydroxylamine on nitroso-acetoacetic

ether (Ceresole a. Kockert, B. 17, 821). The acid

is crystalline and gives the salts BaA', 2|aq and
AgA'. The anhydride gives BaA"^aq and
Ag^".

NIIEOSO-CAEVACBOL
C„H,(N0)(C,H,)(CH3)(0H). [153°]. Yellow prisms
(Faterno a. Canzoneri, B. 12, 383. Bednced by
SnClj to amido-carvacrol [304°].

NIIBOSO-CAEVENE v. Gabtoxhc.

NIIEOSO- COMFOUNBS. Compounds con-

taining nitrosyl NO. They are usually obtained

by the action of nitrous acid. They may be

divided into nitrosamines {q. v.) in which nitrosyl

is attached to nitrogen, and nitroso- compounds
proper in which nitrosyl is attached to carbon.

Compounds in which nitrosyl is attached to

oxygen are called nitrites. Compounds contain-

ing the divalent radicle oximidogen NOB are

often called isonitroso- compounds, the group

C:NOH being isomeric, and often interchange-

able, with the group CH.NO. The isonitroso-

compounds may be obtained by the action of

hydroxylamine on aldehydes, ketones, and
ketonio compounds, and may thus be termed

oximides, oximes, or oxims of these ketonic

bodies. Nitrous acid acting upon the group

.CO.0H2.frequentIyconvertsitinto.CO.0(N0H).:

the new body may be termed either a nitroso-

derivative of the original ketone, or a mono-
oxim of the diketone .CO.OO. ; the latter termi-

nology is that usually employed in this dic-

tionary. Nitrous acid acting upon a secondary

amine forms a nitrosamine ; with tertiary aro-

matic amines and with phenols it yields nitroso-

oompounds, the nitrosyl taking up the para-

position. When the p- position is occupied the

nitrosyl can in some cases still enter the benzene

nucleus in the 0- position. The nitroso-phenols

H0.C'^^2^|[^(j.N0 and the oxims of the

mono-quinones CO^XjS!Q|f^C:NOH are iden-

tical, and will be described under the quinones.

Some aromatic nitrosamines are converted into
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the iBomeiio j)-niiioso- oompounds by the action
of alcoholio HCl.

NITBOSO-CEEATININE v. Cheathiinb.

NIXSOSO-OBESOL v. Oxim of Tomquinonb.
DI-»ITE0S0-CEES0ECINO5HMe(NO)j(OH),

or 05HMe(NOH)A[l:3:5:2:4]. Formed from
cresorcin and HNO, (Von Kostaneoki, B. 20,
3135). Pale-green plates (containing aq). Ex-
plodes above 160°. SI. sol. water. With HNOj
it yields di-nitro-oresorcin [90°].

DI-KITEOSO-CYMENE C,„H,jN,0,- [72°].

Formed by oxidising the di-oxim of thymo-
quinone with alkaline KjFeCyj (Eehrmann a
Messinger, B. 23, 3560). Greenish-yellow pp.,
smelling like iodine. Aiter one fusion it melts
at 180°.

NITEOSO-ETHYI-ACETONE is the (i8)-oxim
of Methyl ethtl diketone (g. v.).

NITEOSO-ETHTL-ANILINE C,H,oNjO ».e.

[4:l]CaH^(N0)(NHEt). [78°]. Obtained by
adding alcoholio HCl to an ethereal solution of
the nitrosamine of ethyl-aniline (Fischer a.

Hepp, B. 19, 2993). Green plates, v. sol. alco-

hol. Yields 0,Hj(Ng:2)(NHEt) (270°) on reduc-
tion. On heating with aqueous NaOH it is split

up into nitroso-phenoland ethylamine.—B'HCI

:

needles, v. sol. water.

iritroso-ai-ethyl-anmne[l:4]C„H,(NO).NEtj.

[84°]. Formed from di-ethyl-aniUne and nitrous
acid (Kopp, B. 8, 621). Green prisms (from
ether). Decomposed by boiling dilute NaOH
into nitroso-phenol and diethylamine. Salts.

—

B'^HPtOl..—B'jis. [118-5°] (Dafert, M. 4, 506).

-B'J,. [127°].-B'^,SO,.-B'2C,H,(NO,),(OH).
— B'jHCy. [171°](Lippmann,K.6,544). Orange
crystals (from alcohol).

IfllEOSO-SI-ETHYL KETONE v. (a).Oxvm
of Metbtl ethyl diketone.

o-SITEOSO-ETHYL-PHENTI-AMIWE
0,Hj(NHj).CH(NO).CHa. Formed by heating
08Hj(NH;,).CHjN0 with KOH, methyl alcohol,

and Mel at 100° (Gabriel a. Meyer, B. 14, 2339).
Yellowish oil.—B'HCI: prisms.

Acetyl derivative
C„H,(NHAc).OH(NO).CH,. [109°].

KIXEOSO-ETHYL-o-TOLTJIDINE C^H.^NjO
i.e. C,H3Me(N0).NHEt. [140°]. Green plates

(Fischer, B. 19, 2994).
NITKOSO-ETHYI-o-XYIIDINE C,„H,.,N20

i.fi.0„Hj(N0)Me2(NHEt) [1:2:3:4]. [124°]. Green
crystals (Menton,4.263,827).—B'HCI: needles.

KITEOSO-FOEMAHILIDE v. FoEino acid.

a-NITEOSO-OLUTAEIC ACID
C0jH.G(N0H).CH2.CH,.C0jH. [152°].

Produced by boUing furazyl-propionio acid

0<;^i^^^^j-jjQ^g__p6°]
with potash, the

senji-nitrUe" CN.C(NOH)IoHj:€Hj.COj;H [87°]

bejhg formed at the same time (Wolff, A. 260,

112). Prisms. Yields amido-glutario acid on
reduction.—BaA"l|aq : needles, v. si. sol. water.

Amidoxim
CO^H.CHj.0H,.C(NOH).C(NOH).NHj. [158°].

Formed by the action of hydroxylamine on the

semi-nitrile [87°]. Needles, si. sol. water.

\ HITKOSO-GUAWIDINE v. GcANroiUE.

\NITEOSO-HEXOIC ETHEE
crii,.C(N0H).CHEt.C0jEt. Formed from ethyl-

acetoaoetio ether and hydroxylamine (Westen-

berg^ B. 16. 2997). OU.

Hitroso-hexoie acid CH,.C(N0H).CMe2.C0,H.
[97°]. By the action of amyl nitrite and nitrio

acid on tri-methyl-ethylene there is formed a

compound OMej{ONO2).0(NOH).CH3 which
when heated with alcoholic EOy yields the nitrile

CHj.0(N0H).CMe2.0N [100°] (230°) which forms
on saponification the corresponding amide [164°]

and acid [97°] (Wallaoh, A. 248, 166). The acid

is split up by heat into CO, and the oxim of

methyl isopropyl ketone.
NITEOSO-IHDOXYL v. if'-IsAira oxim. •

NITEOSO-MALONIC ACID CH(NO)(COjH),
or C(N0H)(C02H)j. Oxim of mesoxalic acid.

Formation.—1. By treating barbituric acid
with nitrous acid and warming the resulting
violurio acid with potash (Baeyer, A. 131, 292).
2. From its ether, which is got bypassing nitrous
fumes into sodium-malonic ether (Conrad a.

Bischofi, B. 13, 599; A. 209, 211).—3. By the
action of hydroxylamine on mesoxalic acid
(Meyer a. Miiller, B. 16, 608).

Prqpgj-jies.—Needles. Decomposes at 126°
with yiolence. At 40° its aqueous solution gives
off CO2 and ECy. Sodium-amalgam reduces it

to amido-malonic acid.

Salts.—KjA"iaq.—PbA"aq.—AgA'iaq.
Ethyl ether ^t^k.". S.G. M 1-149. Oil.

NITE0S0-ME8ITYL OXIDE
CMej:CH.CO.CH:NOH. [102°]. Prisms (Claisen
a. Manasse, B. 22, 526).

NITEOSO-METHYI-ACETONE v. Oxim of

Dl-METHYL-DIKBTONE.
NITROSO-DI - METHYL-p-AMIDO-BENZOIC

ACID OeHj(NOH)(NMej).COjH. [224°]. Formed
by the action of nitrous acid on C5H4(NMej)C02H
(Bischofi, B. 22, 342). Plates (from alcohol).

f Yields C5H4(NMej)OOjH on reduction with SnClj
and HCl. Salts.—B'HjCjO,. [178°-181°].—
B'C,Hj(N02)50H. [168°]. — B'HCI: slender
TlP.finlflg

Methyl ether MeA'6iaq. [101°].—B'HCI.
—B'CsH2(N04)sOH. Golden-yeUow needles.

NITBOSO DI - UETHYL - AKIDO - BENZO
PHENONE 0„H5.C0.C,Hj(N0H).NMej. Oil

(Bisohoff, B. 22, 340).
Ifitroso-tetra-methyl-diamido-benzophenone

V. p. 263.

^-NITBOSO-METHYL-ANILINE C,H,NjO i.e.

0,H4(N0).NMeH. [118°]. Formed by adding alco-

holicHClto an ethereal solution ofthenitrosamine
C,H5.NMe(N0) (Fischer a. Hepp, B. 19, 2991).
Steel-blue prisms (from water). Decomposed by
NaOHAqintop-nitroso-phenol and methylamine.
Yields C„H<(NH2)(NMeH) on reduction. Nitrous
acid forms the nitrosamine CBH4(N0).NMe.N0
[101°]. Nitric acid (S.G. 1-13) yields the nitro-

compound C,H4(N02).NMe.N0 [104°].

Nitraso-di-methyl-aniline CjHi(N0)NMej or

C.H.|<j^'^°'>0. M0I.W.I6O. [85°]. Formedby

the action of nitrons acid on di-methyl-aniline

hydrochloride (Baeyer a. Caro, B. 7, 963

;

Sehraube, B. 8, 616 ; Wurster, B. 12, 523, 1825

;

Meldola, G. J. 39, 37). Green plates (from
ether).

Reactions.—1. Eeduoed by tin and HOlAq to
0»H,(NHj)(NMej).—2. Eesolved by boiling alhaU
into nitroso-phenol and dimethylamine. —
3. K,FeCy, oxidises it to C,H,(N02)(NMej).—
4. AlcohoUe potash forms NjO^OjH^NMeJ..

—

5. HClAq at 105° yields C,H,(NHJ(NMej),
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C.H,aj(NH,)(NMej)ana O^Caj(NHJ, (Mohlau,

B. 19, 2010).— 6. Phemyl-hydirazine acetate

yields CnH.jN^O [103°]. This base is also

formed by the action of diazobenzene on nitroso-

dimethylaniline (0. Fisober, B. 21, 2610; 22,

623). Phenyl-methyl-hydrazineyieldB the com-
pound OisH.gN^O [141°].

Salts.—B'HCl: yellow needles.—B'HjSO,.
—B'H,C204 2aq.—B'HjCjO,.—B'^jFeCyoaq.—
B\H3FeOy„ 2iaq.-B'^gN0,.-B',HCy. [222°].

(Lippmann a. Fleissner, M. 6, S37).

Combinations.—B'jl,. [116°] (Dafert, ilf

.

4, 506).-B'sIs. [124°].—B'jPhNa,: steel-blue

crystals.—B'jNHj.CsH,Me [1:4].—B'^PhOH. —
B'C^j: dark-green crystals.—B'sHCyO^-
B'^CyCsHsNOj.—
B'^HCyC,H,.-(B'jaCy),(PliNJj.

NITBOSO-mETHYL-OXINSOLE v. Oayim of
MeTHTIi-ISAIIN.

NITSOSO-METHTL-o-TOLTriSINE
CBH3Me(N0)(NHMe) [1:5:2]. [151°]. Formed
by the action of HCl on the isomeric nitrcs-

amine C^H.MeCNMe.NO) (Kock, A. 243, 308).

Green plates. Split up by boiling NaOHAq into

nitroso-o-cresol and methylamine. EMn04 oxi-

dises it to nitro-methyl-o-toluidine.—B'HjCl, aq.

[110°]. Tellow cubes.
Nitroeo-di-methyl-m-toluidine

C^HsMefNOjNMej [1:2:5]. [92°]. Formed by
the action of nitrous acid on di-methyl-w-

toluidine (Wurster a. Eiedel, B. 12, 1796 ; 13,

126). Light-green needles. Decomposed by
boiling NaOHAq into NMe^H and the oxim of

Bi-toluquinone.-B'HCL-B'jHjFeOysaq.

—

B'jHjFeCyi,2aq: yellow needles.

mTEOSO-METHTL-o-XTLIDINE
C^Mej(NO)(NHMe) [1:2:6:3]. [161°]. Green
needles, si. sol. water (Menton, A. 263, 323).

—

B'HCl : crystalline meal.
NITKOSO-NAPHTHALEHE C,„H,(NO). [89°].

Formed from Hg(C,„H,)2 and NOBr in CSj
(Baeyer, B. 7, 1639 ; 8, 615). Yellow crystals.

Si-nitroso-naphtlialene C,jHj(N0)2 [1:4].

Formed by the action of alkaline KsFeOyjOn the

dioxim of (a)-naphthoquinone (Nietzki a. Guiter-

mann, B. 21, 433). Pale-yellow powder, explo-

ding at 120°. Insol. water and alcohol.

Si-nitroso-naphthalene C,gHs(N0)2 [1:2].

[126°]. Formed from(;8)-naphthoquirionedioxim

and KjFeCy, (Leuokart, B. 19, 174). Needles,

m. sol. alcohol.

NITEOSO-NAPHTHOL v. Oxim of Naphtho-
quinone.

HITB0S0-(;3)-irAPHTH0LSULFHONICACID
0,,H5(N0)(0H)S0aH or C,„H5(NOH)0(S03H)
[1:2:3] or [1:3:2]. Formed from ammonium (;8)-

naphthol sulphonate, NaNOj, and HCl (Meldola,

C. J. 39, 41). Very soluble orange crystals. Its

solution gives with phenol in HOAc a blue colour,

becoming red on dilution, and with diphenyl-
amine a blue colour, remaining blue on dilution.

Tin and HCl reduce it to the amido- acid.

—

BaA'gaq: orange needles.—BaCioHjNSO, 2aq

:

green needles.— Ag(NHj)A".— (NHJjA" aq •

green.—MgA"3aq : orange.—ZnA"3aq.—PbA"aq.
An isomeric acid, obtained by reducing benz-

ene-azo-(fl)-naphthol sulphonic acid with aque-
ous ammonium sulphide, crystallises in sparingly
Boluble grey needles (Griess, B. 14, 2042).

Hri;BOSO-DI.(o)-lIAPHTHYL.AMINE
CuH,(NO).NHC,^. [169°]. Formed from

{0,JcL,)^S(0 and alcoholic HCl (Fische* a.

nepp, B. 20, 1248 1 Wacker, A. 243, 301). Dark-
red needles. With boiling dilute H^SO^ it yields

the mono-pxim of (a)-naphthoquinone and
(i>)-naphthyiamiue.—B'HCl : green needles.

N'itraso-(0)-napht}iylamine

0,„H„(N0)NH,[1:2]. [152°]. Formed by heat-

ing the (o)-cxim of (/3)-naphthoquinone with'

NH,C1 and NH^OAc (Ilinski, B. 17, 391 ; Harden,
A. 255, 150). Daikrgreen needles (from dilute

alcohol. Yields naphthylene o-diamine on reduc-

tion and the di-oxim of (J3)-naphthoquinone on
treatment with hydroxylamine.— B'HCl.

—

B'jajPtCl,.—B'HjSO, aq.

(a) - NITBOSO - (0) NAPHTHYl-ETHYL-
AMliTE C,A{NO).NHEt. [121°]. Formed by the

action of alcoholic HCl at 6° on the nitrosamine

C,„H,.NEt(NO), and also by the action of ethyl-

amine on the (a)-oxim of (j8)-naphthoquinone

(Fischer a. Hepp, B. 20, 2471 ; 21, 686). Green
crystals. Yields a crystalline nitrosamine

0,jH„NaOj, decomposing at 105°.

(a)-II'itraso-(a)-naphthyI-ethyl-amine

C,jH,jN,0 i.e. C,oH.(NO)NHEt[l:4]. [133°].

Formed in like manner (Kock, A. 243, 310).

Brown pp. Beduced by stannous chloride to

C„H,(NHj)(NHEt). Yields ethylamine and
C,„H,(NOH)0 when boiled with NaOHAq.—
B'HCl. — Piorate O.jHisNsOs. [174°]. —
CijHjsNjOjNa : white spangles, v. sol. water.

Tetrahydride 0«H8<^q™o)=CH'"
[119°]. Formed from the isomeric nitrosamine

and alcoholic HCl (Bamberger a. Helwig, B. 22,

1314). Needles.—^B'HCl : golden crystals. Nitroso-

naphthyl-di-ethyl-amine C,„He(N0).NEt2. [165°].

Formed by adding NaNOj to a well-cooled solu-

tion of the base (B. E. Smith, C. J. 41, 182).

Beddish-golden scales. Gives a blue colour with

HjSO,.
HITEOSO-NITEATES v. Nitkosates.
NITEOSO-NITBO-ANTHEOIIE CiANjO,.

[263°]. Formed by the action of alkalis on
' hydro-anthracene nitrite ' (Liebermann, B. 14,

467; c/. vol. i. p. 277).

NITBOSG-NITBO-BUTANE C^H^NjO, i.«.

CHa.C(N0)(N02).C2Hs. PseudobutylniVrole. [58°].

Formed by the action of EOH, KNOj, and dilute

HoSO. on /S-nitro-butane (Meyer a. Looher, A.

180, 136) and of NO, on'CH,.0(NOH).CjHs
(SohoU, B. 21, 608). White prisms (from chlo-

roform), yields a blue liquid on fusion. Insol.

water and alkalis.

The isomeric Pr.CH(NO)(NOJ and

PrCH(N0)(N02) are oils (Demole, B. 7, 790;

Zublin, B. 10, 2084).

llITE0S0-NITB0-PENTAlirEEti,C(NO)(N0j).

[63°]. Formed from Et;,C:NOH and NjO, (Soholl,

B. 21, 509).

NITBOSO-NITBO-PEOPANE C,HAO, »•«•

CH3.C(N0)(N0.J.CH3. [76°]. Formed from

aoetoxim and N,0, (Scholl, B. 21, 508). The

isomeric compound CH,.CH2.CH(NO)N03 or

CH3.CH,.C(N0H).N02 melts at 60° (Meyer, A.

175, 114').

NXTEOSO-NITEO-BESOECIN C,H,NA ».«.

CjH2(0H)(N0,)0(N0H) [1:2:3:4]. Formed from

nitro-resorcin [86°] and nitrous acid (De la Harpe

a.Beverdin,B.21,1405). Brown needles,not mel-

ted at 200°, explodes at a higher temperature.
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HITROSO-OBCIN 0,H,Me(NO){OH),. Formed
bom oroia, NaOHAq, and amyl nitrite (Kramer,
B. 17, 1883). Dark-red prisms. When heated
with oroin and HjSO, it gives the dyestuS
C„H„NO,.

Di-nitroso-orcinCjHMe(NO)2(OH)j[l:2:4:3:6].

Formed by adding H^SOj containing N^Oj to a
solution of orcin (Stenhouse a. Groves, C. J. 31,

644), Yellow prisms. Blackens about 140"

without melting. Alcoholic hydroxylamine hy-
drochloride at 100° yields CeHMe(NOH)j, whence
A.e.p forms CsHMe{NjO)j [47°] (Goldschmidt, B.
20, 1607). The compound 0,HMe{NOH)j yields,

on oxidation by potassium ferricyanide, the pro-

duct CsHMe(K0)4 [103°], crystallising in pale-

yellow needles.

NITROSO - OXANTHEANOL 0„Hi,NO,.
Formed by boiling ' hydro-anthracene nitrite

'

with alkalis (Liebermann, B. 14, 471). Orange
flakes, sol. alkalis.

NITSOSO-OXINDOLE v. Isatin oxiu.

NITROSO-OXY-METHYL-QUINOLINES
C5H,N:C,HMe(N0)(0H). The following crys-

talline compounds have been obtained by the

action of nitrous acid on the oxy-methyl-quin-
olines (Noelting a. Trautmann, B. 23, 3665) :—
(B. 3)-nitroso-(B.4)-oxy-f-B. IV-methyl-quinoline

;

(B.l)-mtroso-(B.4)-oxy-fB.2)-methyl-quinoline;
(B.4)-nitroso-(B. l)-oxy-(B. 2)-methyl-quinoline

;

(B.l)-nitrDso-(B.4)-nxy-(B.3)-methyl-quinoline;

and (B. 2)-nitroso-{B. l)-oxy-(B. 4)-methyl-quin-

oline. Friedlander and MiiUer (B. 20, 2014)

have obtained in like manner {Py. l,3)-nitroso-

oxy-(P^.4)-methyl-quinoline crystallising in red

needles.
HITEOSO-OXY-DI-PHENTL-AMINE

0,H,(NO)(OH).NHPh [4:3:1]. Formed from
C8H^(0H)J^Ph(N0) and alcoholic HOI (Kohler,

B. 21, 909). Bed needles, m. sol. alcohol.

HITS OSO-(B. 4)-OXY-QUINOLINE
0,H5(N0)(0H)N. Formed from o-oxy-quinoUne

and nitrous acid (Lippmann a. Fleissner, M. 10,

794). Yellow needles. The isomeric nitroso-

(B. 2)-ozy-qiunoline crystallises from HOAo in

golden needles (Matheus, B. 21, 1886).

{Py. 2)-lfitroso-(Py. 1,3) di-oxy-quinoline

°»s<*N iofonf^ - f2°^°^- ^°™'^ ''y ^^^

action of nitrous acid on (Py. l,3)-di-oxy-quin-

oline (oxycarbostyril (Baeyer a. Homolka, B.

16,2216). Orange prisms. Decomposed by cono.

HClAq into isatin and hydroxylamine. SnCl,

yields tri-oxy-quinoline.

KITBOSO-FSENOL v. Mono-oxvmoi Quinonb.
NITEOSO-PHENYL-ACETIC ACID v. Oxim

of PnENYL-GLVOXYLIO ACID.

p-NITEOSO-DI-PHENYI-AMINE
C8H4(N0).NPhH. [143°]. Formed from di-

phenyl-nitrosamine and alcoholic HCl (O.Fischer

a. Hepp, B. 19, 2991 ; 21, 677, 2614). Green

plates (from benzene). With phenyl-hydrazine

hydrochloride it yields a compound C„H,8NiO
[112°], Free phenyl-hydrazine in ether yields

amido-diphenylamine [75°]andOj4lL„N,0 [173°].

B-Bromo-aniUne yields CoH^Br^Nj [243°]. Tin

and HOI reduce it to O.H^(NH,)(NPhH) [65»]

(Iknta, A. 243, 274). Aqueous NaOH yields

anilineand quinone-oxim.—B'HCl: bronze tables

or needles. _ „ , .

Acetyl derivative [97°]. Bed pnsms.

Nitrosamine C.H^(NO).NPh(NO). [98°].

NIIEOSO-PEENYIi-BEirZYI-THIO-rBEA
PhO(NOH).NH.CS.NHPh. [172°], Crystals (from

alcohol) (Koch, B. 24, 394).

NITEOSO.PHENYL-(a)-BrAPHTHYL.AMINE
0,„Hj{NO).NHPh, [150°]. Formed from phenyl-

naphtnyl-nitrosamineand alcoholic HCl (Fischer

a. Hepp, B. 20, 1247). Brownish-yellow crystals.

Yields 0,„H8(NH2).NHPh on reduction. Boiling

dilute H2SO4 splits it up into aniline and quinone
oxim.—B'HOl : green plates.

TEI-NITEOSO.PHIOBOGITJCIK
C,(N0)3(0H)s. Prepared by the action of KNO,
and HOAc on phloroglucin (Benedikt, B. 11,

1374). Needles, sol. water and alcohol,—K,A"'

:

needles, exploding above 130°.

TRI-NIIROSO-PBOFAHE «. Oxim of Di-
NIIEOSO-ACETONE.

BIIEOSO-FBOFIONIC ACID v. Oxim of

Ptbuvic Aom,
NITEOSO-PEOPYl-ANILINE C„H,jNj0 i.e.

C^4(N0).NPrH. [59°]. Formed from the iso-

meric 0jH5.NPr(N0) and alcohoUcHOl (Wacker,
A. 243, 291). Steel-blue needles, v. sol. alcohol.

Yields CjHj(NHJ.NPrH on reduction, and
quinone-oxim and NPrHj on boiling with alkalis.

NaNOj and HCl yield C„H,(NO).NPr(NO) [69°].

Hitroao - di - propyl,- aniline OjH,(NO).NPri,.
[42°]. Formed from di-propyl-anUine (241°) and
HNOj (Maudl, M. 7, 99). Green trimetric crys-

tals, a:b:c = '576:1: -277. Yields quinone-oxim and
dipropylamine on warming with potash. HCy
forms C.aHa.NA- [1*0°].

NITBOSb-FEOFYL-CEESOL 0,„H„NOj i.e.

OsHjMePr(NO)(OH). Oymoquinone oxim [140°]

is formed from propyl-cresol, KNO^, and
HOAo (Mazzara, G. 12, 167). The isomeric
C;BjaePr(NO)(OH) melts at 167°,

NITROSO-EESOECIN C„H3(NO)(OH)2 [4:3:1].

Oxy-guvnene oxim. Formed fromC5Hj(OH)(ONa)
and amyl nitrite (Ffevre, Bl. [2] 39, 585 ; 0. B.
96, 790). Golden crystals (containing aq), turn-

ing brown at 112°. Its solntion is turned deep
green by a ferrous salt. SnOL, reduces it to

amido-resorcin. H^Oj yields nitroresorcin (Ulzer,

M. 9, 1128).—NH4A'2aq.—KA'aq.-NaA'.—
AgA' : brown needles.

Methyl ether MeA' (Aronheim, B. 12, 30).

Ethyl ether 'SAL'. Yellow flakes.

Di-nitroBO-resorcin C5H,(NO)2(OH)j[4:2:3:l].

Formed by the action of nitrous acid on resorcin

(Pitz, B. 8, 631; Kostanecki, B. 22, 1345).

Yellowish plates (containing aq). Explodes at

115°. Forms coloured lakes. Yields di-amido-

resorcin on reduction.—NH,A'.—NaA': dark-

green powder.
KIIBOSO-BESOBCIIT BISTTLFHOITIC ACID.

The salt C,H2(N0)(0H)(0K)S0,K is formed by
the action of KNO^ and HOAc on potassium re-

sorcin disulphonic acid (Ulzer, M. 9, 1127). It

forms violet crystals.

NITBOSO-SUCCIHIC ACID C^HsNO, t.«.

C0.^.CH,.C(N0H).C0jH. Obtained from its

mono-ethyl ether, which is got by allowing di-

nitroso-succino-sucoinic ether to stand with water
(Ebert, A, 229, 65). Crystals, decomposing be-

low 126°.—CaA"4aq.
Mono-ethyl ether EtHA". [111°].—

NH^EtA",— CaBtiA"j 2aq.— CaCjHjNO, 2aq.—
BaOjHjNOs aq.—Zn(EtA")j,—AgEtA",

An isomeric ether EtHA" [64-7°] is obtained
by the action of NaOEt on the oxim of Sxalacetia
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ether (Piutti, 0. O. 1888, 1460; 1890, 938;
Hantzsoh, B. 23, 11).

Di-ethylether'K%k". Oil. Identical with
the oxim of ozalacetic ether.

Di-nitroso-saccinic acid

CO^H.C(NOH).C(NOH).COjH. [130^. Formed
from carboxy-tartronio acid and hydroxylamine
(MiUler, B. 16, 2985). Prisms.—Ag^A." : explo-

sive pp.
NIIBOSOSULFHATES and NIXROSO-

SVLFHUBIC ACISS v. Sulfeaies and Sm^-
PHCBio Aon) in vol. iv.

KITBOSO-THIOeLYCOXLIO ACID
HS.C(NOH).COjH. Formed by boiling nitroso-

thiohydantoin with baryta-water (Maly a. An-
dreasoh, M. 1, 168 ; B. 13, 601). Crystals, v.

sol. ether. Gives a blue colour with FeCl,. De-
aomposed by boiling water or alcohol into COj,

hydrogen snlphocyanide, and BLjO.—BaA" aq.

HITEOSO - THIOHYDANTOIN C,HgNsOS.
Formed from thiohydantoin and HNOj (Maly,

B. 12, 967). Crystalline powder, si. sol. water.

NITEOSO - THYHOL v. Oxim of Thymo-
QUINOKE.

DI - NITROSO - TOLUENE 0BH3Me(N0)j
[6:B:2orl]. [c. 144°]. Formed by oxidising tolu-

quinone dioxim with KjPeCy„ (Nietzki, B. 21,

482 ; Mehne, B. 21, 734). Amorphous insoluble

powder, volatile with steam. Gasified on fusion.

Reconverted by hydroxylamine into toluquinone

dioxim.

NITEOSO-o-TOLUIDINE CjHjN^O i.e.

CeHsMe(NO)(NHj) [1:5:2]. [116°]. Formed by
heatingtoluquinone mono-oxim (nitroso-o-cresol,

with acetate and chloride of ammonium (Mehne)

B. 21, 731). Small green needles with blue

reflex. Yields NH3 and nitroso-o-cresol on
heating with aqueous NaOH. Hydroxylamine
yields toluquinone dioxim.

Nitroso-m-toluidiue

CeHsMe(NO){NHj) [1:2:5], [178°]. Formed in

like maimer from nitroso-w-oresol. Resembles
its isomeride and yields the same dioxim on treat-

ment with hydroxylamine.

a-NITROSO-VALERIC ACID is the Oxim of

PKOPni-QLTOXTIilO AOID.

7-Nitro80-vaIeric acid

CH3.C(NOH).CHj.CH2.C02H. Oxim of acetyl-

prc^donic acid. [96°]. Formed from ;8-aoetyl-

propionio acid (levulic acid) and hydroxylamine
(MuUer, B. 16, 1617). Prisms. Yields levulic

acid on treatment with tin and HCI. H^SOj at

100° forms methyl-suocinimide (Bredt, A. 251,

316 ; ef. Bischbieth, B. 20, 2671).--BaA',2aq.—

AgA' : white pp.
Ethyl ether BtA'. Oil.

.yS-Di-nitroso-valeric acid

CH(NOH).C(NOH).CHj.CHj.COjH. [136°].

Formed from glyoxyl-propionic acid and hy-

droxylamine (Wolff , A. 260, 93). Prisms. Con-

verted by cono. HjSOi at 70° into furazyl-propi-

onio acid 0<^:^^3^cH,.C0,H- C86°].
-

BaA'jSaq: thin needles.

NITEOSO-XYIENOL v. Oxim of Xtlo-
QUrNONM.

ISO-NITRO-STEARIC ACID C,gB.,,(TiiO^)0^.

Formed by boiling stearic acid (100 g.) with
HOAc (1500 O.C.) and HNO, (250 g. of S.G. 1-48)

for four days (Claus, J.^. [2] 43, 161). Yellowish

buttery mass, v. sol. ether and alcohol, insol.

water and ligroin. Yields stearic acid on reduc-

tion. It is therefore not a true nitro- compound.
—KjA".—KjA"KHCOj.—Na^A" : granular mass,
insol. ether.—SrA".—CuA'j.—OuA": light-green.

NITEO-STEYCHNINE v. Strychnine.
NITEO-STYEENE. The o, m, and p- iso-

merides CeH,(NOj).CH:CHj, melting at 14°, - 5°,

and 29° respectively, are formed by boiling the
acids 08H,(NOj).CHBr.OH2.C02H with aqueous
NajCOj (Einhorn, B. 16, 2213; Prausnitz, B. 17,

597 ; Basler, B. 16, 3005). The corresponding
dibromides C,H,(N0)2.CHBr.CHtBr melt at 52°,

79°, and 73° respectively.

u-Nitro-styrene CjH5.0H:CH.N0j. [58°].

(250°-260°). Formed by heating benzoic alde-

hyde with nitro-methane and ZnCl^ for 8 hours
at 160° (Priebs, A. 225, 319j. Formed also by
boiling styrene with HNOj (Simon, A. 31, 269 ;

Blyth a. Hofmann, A. 53, 297). Yellow crystals,

yielding benzoic acid on oxidation. When
freshly prepared it is soluble in KaOHAq,, but

the solution slowly decomposes, yielding benzoic

aldehyde and resin. Diluted H^SO, yields

benzoic aldehyde, hydroxylamine, and CO.
Cono. HClAq yields hydroxylamine and
PhCHCLCOjH [78°].

ojo-Di-nitro-styrene 0sH,{H0j).CH:CH(N02).
[107°]. Formed, together with the oip-isomeride,

by nitration of a-nitro-styrene (Priebs). Yellow

needles (from alcohol).

dip-Di-nitro-styrene. [199°]. Formed as

above, and also by the action of HNO, and
H2SO, on p-nitro-cinnamio acid at 0° (Fried-

lander a. Mahly, A. 229,224; B. 16, 851). YeUow
crystals, sol. KOHAq. Dilute HjSO, decomposes
it into^-nitro-benzoio aldehyde, hydroxylamine,

and CO.
am-Di-nitro-styrene. [122°]. Formed from

m-nitro-cinnamic acid, HNO3, and H2SO4 at 0°

(Friedlander a. Lazarus, A. 229, 233). Yellowish

plates (from water). Cono. HjSO, at 100° gives

CO and m-nitro-benzaldoxim.

o-NITEO-STYEYL-ACEOLElN 0„HjN03 t.e.

CjH,(N0j).CH:0H.CH:CH.0H0. [153°]. Formed
from o-nitro-cinnamio aldehyde, aldehyde, and
very dilute NaOH (Einhorn, B. 17, 2026). Pale-

yeUow crystals (from dilute alcohol).

o-NITRO-STYEYL-ACEYlIC ACID
CjH,(NOj).CH:CH.CH:CH.COjH. [218°]. Formed
from o-nitro-oinnamic aldehyde, AojO, and
sodium acetate, and obtained also by oxidising

CeH4(NOj).C,H4.CO.CH, with aqueous NaOCl
(Diehl a. Einhorn, B. 18, 2331). Slender felted

needles, v. sol. hot alcohol.

o-NITRO-STYEYL-GLYOXYIIC ACID
0,H4(N0j).CH:CH.C0.C0jH. [136°]. Formed
from o-nitro-benzoic aldehyde, pyruvic acid, and

HClAq (Baeyer a. Drewson, B. 15, 2862). Crys-

tbls. Converted by alkalis into indigo.

DI-TO-NITEO-DI-STYEYL KETONE. [232°].

Sparingly soluble flakes (Von MiUer a. Bohde,

B. 22, 1838).

o-NITRO-STYRYL METHYL KETONE
C,H,(N02).0H:CH.C0.CH,. [60°], Formed, to-

gether with the p- isomeride [110°], by nitration

of styryl methyl ketone (Baeyer a. Drewson, B.

15, 2858 ; 16, 1953). Formed also by boihng

C„H,(N0J.CH(0H).CH,.C0.0H, with A.ofi, or

C.H4(N03.CH:CH.C0.CH,.C0.CH, with dilute
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HjSO, (Fischer a. Kuzel, B. 16, 35). Long
needles, sol. alcohol.

OT-NITEO-STYBYL-ftriNOlINE a„H,jNA
j.«. O.Hj:03BC,N.OH:OH.C.H,(NO,). [132°].

Formed by heating methyl-quinoline (lepidine)
with m-nitro-benzoic aldehyde and KHSO4 at
160° (Heymann a. Konigs, B. 21, 1429). Needles
(from alcohol).

An isomeride [139°] is formed from {Py. 3)-

methyl-quinoline and m-nitro-benzoic aldehyde
(Wallach, J5. 16, 2009 ; Wartanian, B. 23, 3646).
it gives the crystalline salts B'HOL—B'HNO..

—

B'C.Hj(NOj),OH.—B'jByPtOl, IJaq.
5)-Nitro-styryl-qninaline. [165^. Formed

from {Py, 3)-methyl-quinoline and p-nitro-
benzoic aldehyde (Bulach,B. 20, 2047 ; 22, 2S5).

Needles. Yields a dibromide CnHj^NPaBrj
[276°] which turns brown at 230°.

NITBO-LI-STYKYL-DI-VINYI-KETONE v.

NITKO-PHEKII1-BUTINYI. PHENTL-BDTINYL KETONE.
NlTRO-o-SULPHO-BEKZOIC ACID CiH^NSO,

i.e. C.H3(NO,)(S03H)(CO,H) [4:2:1], [110=].

Formed by oxidising nitro-toluene sulphonio
acid (Hart, Am. 1, 350 ; Hedriok, Am. 9, 411

;

Kastle, Am. 11, 177). White needles (from hot
water).—KHA"aq : long needles.—K2A''.—BaA".

Chloride C„Hs(N0J(S02Cl)(C0Cl). [60°].

Amide O.H,(NOj)(S02NH,)(C02H). [172°].

Formed by oxidising ^-nitro-toluene sulphonic
amide with KgFeCyg or alkaline EMnO, (Noyes,
Am. 8, 171 ; 11, 161). Small granules (from hot
water), melting at 177° when slowly heated, but
at 172° when quickly heated. Changes slowly

when kept at 180° into the anhydride

C^HsfNOJ <^^Q»>NH[209°]which yields the salts

KOjHaNjSOs, S. -96 at 18-5°, Ba(C,H3NjS05)j Baq,

and AgCjHjNjSO,. The free amic acid yields

the salts Ba(0,H5NjS08)jaq, AgC,HsNjSOe|aq,
and Ag2C,H,N2SO, aq.

Nitro-TTs-snlphobenzoic acid

0,H3(N0J (SOaH) (COjH) [x-.S :1]. Formed by ni-

trating m-sulphobenzoic acid (Limpricht a.

Uslar, A. 106, 27). CrystalUne.—BaA" 3aq.—
BaA" l|aq.—BaHjA": 4aq : radiating prisms.

NitTO-^-snlphobenzoic acid

0bH,(NOJ(S08H)(C0jH) [2:4:1]. Formed by
oxidising (2, 1, 4)-nitro-toluene sulphonic acid

(Hart,4m. 1, 352).—KHA".—BaA" 2aq: granules.

Nitro-2)-Bulphobenzoic acid

0„H,(NOj)(SO,H)(COjH) [3:4:1]. [131°]. Formed
by nitrating f-sulphobenzoic acid (Hart, Am. 1,

342 ; Eemsen, A. 178, 288). Prisms.—KHA" l^aq.
— BaA"4aq. — BaH4A''2 6aq. — CaA"5aq. —
CuA" 5aq : bluish-green crystals.

NITBO-STTLPHO-TOHJIC ACID 0,H,NSO,i.e.

C5EL,Me(N02)(S03H)(C04H) [1:6:4:3]. Formed by
oxidation of nitro-m-xylene-sulphonic acid

O.HjMej(N02)(S03H) [1:3:6:4] with KMnOi
(Limpricht, B. 18, 2191).—A'K |aq : fine white

RllltV usfidlss

NIIBO-SVLFHYDSO-CINNAKIC ACID
C,HipifO,).CH:C(SH).COjH. [240°]. Formed
from 08H5.0H:C(SH).C0.S0N, nitric acid, and

HjiSOj ^ondzynski, M. 8, 355). Crystals (from

alcohol).—BaA'j: long needles.

NITEO-a-STTLPHYDBO-CINNAMOTL SUL-

PHOCYANIDE C3H,(N0,).CHtC(SH).C0.SCN.

The o- compound [189°] is formed, together with

thejj- derivative p51T by nitrating sulphydro-

sinnamoyl gulphocyanide. Thaw beaiss nkay

also be got from thioglyoollyl sulphooyanide and
the corresponding nitro • benzoic aldehyde
(Bondzynski, M. 8, 355). Both are crystalline.

NITBO-SUIPHYDEO-METHYL-IMIDAZOLE.
Methyl derivative OaH2Me(NOa)SMe. [85°].

^CH = CH
and diluteFormed from NMe<jj^g

j^^

HNO3 (Wohl a.Marokwald,B. 22, 1368). Yellow
needles, si. sol. cold water.—B'jH^PtOlj. [197°].

NITBO-SULPHYDBO-PHEHYL-IMIDAZOLE,
Methyl derivative 03HN2Ph(N02)(SMe).

[116°]. Formed from NPh<^S=S>N and

dilute HNO3 (Wohl a. Marckwald, B. 22, 1357).

NITBOSYI BBOIIIDE, CHLOBIDE, and SVL-
P RA't'E,v.Nitrogeii oxybromides and oxychlorides,

p. 569 ; and Nitro-sulphonic acid, vol. iv. p. 601.
HITEO-TEEEPHTHAIIC ACID CsHsNO, i.e.

CeH3(NOj)(COi,H)2[2:4:l]. [270°]. Formed by
nitrating terephthalic acid (De la Bue a. MiiUer,

4. 121, 90 ; Burkhardt, B. 10, 145). Crystalline.

—AgjA" : powder (Skraup, M, 7, 148).

Methyl ether Me^A". [70°J. Prisma
(Ahrens, B. 19, 1636).

Amide 0„H,(NO.J(CONHj)j. Prisms.
NITfiO-TEEEPHIHALIC ALDEHYDE

CbH3(N02)(OHO),. [86°]. Formed from tereph-

thalic aldehyde, KNOs, and HjSO, at 110° (Low,
A. 231, 364). Large needles (by sublimation).
With acetone and NaOH at 60° it gives the
indigo-reaction.

NITEO-THIENOL C,H2S(N02)(OH). [116°].

Formed by treating a dilute K^SO, solution of

amido-thiophene with nitrous acid and boiling

for some time. Colourless needles. Sol. water
and ether. Dissolves in alkaUs with a yellow
colour (Stadler, B. 18, 2319).

NITEO-(a).THIENYI-GLYOXYI,IC ACID
C,H2(N0JS.C0.C02H. [92°]. Formed by oxida-
tion of nitro-thienyl methyl ketone [123"^ (Peter,

JB. 18, 541). Crystals.

NITEO-(a)-THIENTL METHYL KETONE
CjH2(NOj)S.OO.CH3. Two isomerides [86°] and
[123°] are formed by nitrating (a)-thienyl methyl
ketone with fuming HNOs at -8° (Peter, B. 17,

2646 ; 18, 541). They both yield the same di-

nitro-thienyl methyl ketone [167°].

m-NITBO-THIOB£NZOIC ALDEHYDE
(05Hj(N02).CHS)a,? A grey powder formed by
passing H^S into an alcoholic solution of m-nitro>

benzoic aldehyde (Bertagnini, A. 79, 269). Insoh
ordinary solvents.

NITEO-THIONYL-ANILINE
CbH,(NOj).N(SO). Formed from nitro-aniline

and thionyl chloride (Miohaelis a. Hiimme, B.
24, 755). The m- compound melts at 63-5° ; the

p- isomeride at 70°. Decomposed by hot water.

NITBO-THIOPHENE 0<H3(N02)S. [44°].

(225° cor.). Prepared by passing air charged
with thiophene vapour through fuming HNO,
(Meyer a. Stadler, B. 17, 2648 ; 18, 533). Pale-

yellow monoclinic prisms.
Di-nitro-thiophene atBJi'SO^)^. [62°].

(290°). Formed, together with the isomeride

[78°], by further nitration of nitro-thiophene

(Meyer a. Stadler, B. 17, 2648, 2779 ; 18, 530,

1778). Yellow monocUnio plates, m. sol. water.

Converted by repeated steam-distillation into

the isomeride P8°]. A drop of KOHAq added
to the alcoholic solution gives a splendid red

colour, destroyed by excess of KOH. Forms the
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double compounds 0,Hj(N02)jS0,|,H3 [50°] and
C,H,(NOJ,S0„H,. [162°]. ^

^ ^
Bi-nitro-thiopbene [78°]. Formed as above.

Yellow needles, volatile with steam.
NITEO-THIOPHENE STJLPHONIC ACID

C,Hj(NOs)(SOjH)S. Formed from nitro-thio-

phene and fuming H^SO^ (Stadler, B. 18, 534).

White hygrosoopio crystals.—AgA'.

Chloride. Oil.

Amide 0,Hj(NOj)S(SOjNHj). [173°].

NITBO-(a)-THIOPHENIC ACID Ofi,'!HSOJ.e.
C,H2S{N0^(C0,H). [146°]. Formed from (a)-

tbiophenio acid and cone. HNO, at 50° (Bomer,
B. 20, 116). Needles, slowly changed by water
into a variety melting at about 125°. A little

KaOH colours its alcoholic solution magenta.
CuA'j.—AgA': needles.

Ethyl ether 'EtA.'. [71°].

SITEO-THTMOL CeH,Me(0,H,)(N02){0H).
[140°]. Formed by oxidation of nitroso-thymol

(B. Schiff, B. 8, 1501; Liebermann, B. 10, 612).

Di-nitro-tbymol [55°]. Formed by nitration

of thymol or its sulphonic acid (LaUemand,
A. Ch. [3] 49, 152). OrystaUine. — KA'.

—

BaA'2 3ao[.—CaA'2 5aq.—AgA' : lemon-yeUow pp.
Ethyl ether 'EtK. [53°]. Tables (from

alcohol) (Ladenburg a. Engelbrecht, B. 10, 1218).

Tri-nitio-tliymol. [111°]. Got by nitrating

di-nitro-thymol. Tields a methyl ether [92°]

(Atcherley, Z. 1871, 415).

NXTBO-TOLUAHIDOXIU C,H,N,0, t.«.

CjH,Me(NOJ.C(NOH){NBC,) [4:2:1]. [161°].

Formed by heating nitro-toluic nitrile with alco-

holic hydroxylamine (Weise, B. 22, 2430).

Needles.—B'HCl : white crystalline mass.
o-NITEO-TOLUEHE CBH4Me(N02) [1:2].

Mol. w. 137. (218°). S.G. is i-i68 (Streng, B.
24, 1987). S.V. 142-3 (Lossen, A. 254, 73).

Formed, together with the p- isomeride, by ni-

tration of toluene (GlSnard a. Boudault, C. B.
19, 505 ; Eofmann a. Muspratt, A. 53, 221

;

Kekul6, Z. [2] 3, 225 ; Bosenstiehl, A. Ch. [4]

27, 433). Formed also by elimination of NH,
from (2, 1, 4)-mtro-j>-toluidine (Beilstein a. Kuhl-
berg, A. 155, 1; 158, 348). Liquid; solidifies at
— 10'5°. After administration to dogs it appears
in the urine as o-nitro-benzoio acid and crys-
talline G„H,(,NaO, „ 2^aq (Jaff6, Biiss. Zeit.Phm-m.
1878, 613 ; Noyes, Am. 5, 99). Long boiling

with alkaline E^eCygyields o-nitro-benzoioacid.
Zinc-dust and alcoholic NaOH reduce it to 0-

azoxy-toluene [59°] (Guitermann, B. 20, 2016).
Its product of sulphonation differs from that of

p-nitro-toluene in giving no red colour when
boiled with alkalis (Beverdin a.Harpe,£2. [2] 50,

44).

wi-Nitro-toluene OsH.MefNOj) [1:3]. [16°].

(230°). S.G. S3 1.168. S.V. 144-0. Occurs in
small quantity in crude nitro-toluene (Monnet,
Eeverdin, a.N61ting,B.12,445; 18,1337). Pre-
pared from o- or jj-toluidine by successive aoetyl-
ation, nitration, saponification, diazotisation,and
boiling with alcohol (Beilstein a. Euhlberg, A.
155, 24; 158, 346; Buchka, B. 22, 829). Yields
m-nitro-benzoio acid on oxidation. SnCl, in
EClAq reduces it to pure m-toluidine, while zinc-
dust and HCLAq yield chloro-m-toluidine also.

Boiling with KOHinMeOH forms (0,H,Me)JS„O
[39°].

li-Hitro-tolueno 0^,Me(NO,) [1:4]. [64°].

(234°) (Streng). S.V.S.121-7(Bchiff,4.223,261).

Formed, together with the o- lsomeride,by nitra-

tion of toluene. Trimetric crystals. Much less

volatile with steam than o-nitro-toluene. Oxi-
dised by boiling alkaline KjFeCy, to p-nitro-
benzoic acid (Noyes, B. 16, 52). Beduced by iron
and HOlAq to pure p-toluidine, while zinc and
HClAq yield chlorinated toluidine. Zinc-dust
and NaOH reduce it to (OsH^Mey^Nj [144°], two
azoxy- compounds (OsH,Me)iNjO [75°] and [70°]

and (C8HiMe)jNjH2 [126°] (Janovsky a. Eeimann,
B. 22, 40). CrOjClj followed by water yields

nitro-toluquinone (Etard, G. B. 87, 989). NaOMe
yields a brownish-red product reduced by SnCl,
to CjHj(a,HjNH,)a (Bender a. Schultz, B. 19,
3237).

a-Nitro-tolueno OeH5.CH2(NOs). Phem/U
vMro-methcme. Formed by the action of acids

uponthe di-sodio-derivative of nitro-benzylidene-

/C(ONa)r- C(Na)NO,C.H,
phthalide 0,H/ 30 . (Ga-

^CO-""^
briel a. Koppe, B. 18, 1254 ; 19, 1145). Liquid,
boiling with decomposition at 226°. Beduced by
tin and HOI to benzylamine. By heating with
fuming HCl at 150° it yields benzoic acid and
hydroxylamine. Gives a white crystalline so-

dium derivative.

Dl-nitro-tolnene C^Usf^O^, [1:2:4]. Mol.
w. 182. [70°]. (300°). S.V.S. 137-5 (Schiff).

S. (CSj) 2-19 at 17°. Obtained by nitration of

toluene (Deville, A. 44, 307 ; Cahours, C. B. 24,

555 ; Nolting a. Witt, B. 18, 1336) and 0- or p.
nitro-toluene. Obtained also by eliminating NHj
from di-nitro-toluidine [196^ (Staedel, A. 259,

220). Monoclinic needles, si. sol. cold alcohol.

Yields tolylene-»i-diamine on reduction (Baeyer,
B. 7, 1638). By partialreduction with ammonium
sulphide the p-nitro- group is reduced, giving

C.H3Me(N0j)(NHj) [1:2:4] of melting-point [78°].

On the other hand, by alcoholic SnCI, (3 mols.)

the o-nitro- group is first reduced, giving

CsH3Me(NH2)(NOj [1:2:4] of melting-point [107°]
(Anschiitz a. Heusler, B. 19, 2161).

i-Di-nitro-toluene CjH3Me(N0j), [1:3!S].

[93°]. Formed by eliminating NH, from di.

nitro-o-toluidine [208°] or' di-nitro-^J-toluidine

[166°] (Staedel, B. 14, 901 ; A. 217, 189; Nevile

a. Winther, 0. J. 41, 416 ; Hvibner, A. 222, 75).

Yellow needles (from HOAo mixed with benz-

ene), V. sol. benzene and alcohol. Volatile with

steam. Yields di-nitro-benzoio acid [204°] on
oxidation.

Di-nitro-tolnene C5H3Me(N02)j [1:2:3]. [63;].

Formed by heating (2, 8, 1, 4)-di-nitro-toluio

acid with dilute HGlAq (Bozanski, B. 22, 2681).

Hair-like needles (from dilute HOAc).
Dl-nitro-toluene 0sH3Me(NO2)j [1:2:6]. [48°]

fN. a. L.); [52-5°] (B.). Formed by heating

(1, 4, 3, 6)-di-mtro-toInic acid with dilute HClAq
at 250° (Bozanski, B. 22, 2679). Formed also

from toluquinone dioxim and KNO, (Nietzki a.

Guitermann, B. 21, 428). Yellow crystals (from

ligroin). Appears also to occur among the pro-

ducts of the nitration of toluene (Limpricht, B.

18, 1402).

Di-nitro-toluene CaHsMe(N02)j [1:2:6]. [61°].

Formed by eliminating NH, tcom. di-nitro-2>-

toluidine [168°] (Staedel, A. 217, 206 ; 225, 384).

Formed also by nitration ot toluene. Needles

(from alcohol).
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Di-nitro-toluene O.H,Me(NO,), [1:3:4] ? [60°].

S. (CSj) 2-188 at 17°. A product of nitration of

m-nitro-tolnene (Beilstein a. Enhlberg), Long
needles (from CS,).

(o)-Tri.nitro.tolnene CAMe(NOj)a [1:2:4:6].

Mol. w. 227. [82°]. S. (CSJ -386 at 17°. Formed
by nitration of tolnene (Wilbrand, A. 128, 178).
fiat needles, y. sol. hot alcohol. Forms with
aniline a compound CjHjMe{NOj),PhNHj [84°]

(Hepp, A. 215, 365).
(/3).Tri.nitro-toluene C,HjMe(NO,),. [112°].

Formed, together \nth the (7)-isomeride, by ni-

tration of m-nitro-tolaene (Hepp). Iriolinio

prisms (from acetone).

(7).Tri-nitro-toluene C,HjMe(NOj),. [104°].

Formed as above (Hepp). Trimetrio plates;

a:b:c = •937:1: -672. V. si. sol. cold alcohol.

iniB0-T0L1T£N£-(»-FH0SFH0NI0 ACID
0^4(N0j).CHj.P0(0H),. Formed by dissolving

toluene oi-phosphonio acid in fuming HNO,
(Iiitthauer, B. 22, 2144). Tellow needles, de-

composing at 217° without melting. The acid

(C,H<(N0J.CHj)2P0.0H melts at 212°.

NITEO-TOLXrENE SULPHINXC ACID
C^aMefNOJ.SOjH. Formed by reduction of

C^jMetNO^.SOjGl by sodimn amalgam (Otto

a. Griiber, A. 145, 24). Crystalline.—NaA' ^aq.

Si-altro-tolnene sulphinio acid

05Hj(CH3)fNO,)j.SO2H. Formed by reduction of

di-nitro-toluene-sulphonio chloride with zinc-

dust (Perl, B. 18, 71). V. sol. water and alcohol.

Salts.—A'K.—A'^a.—A'jPb 3aq : minute
prisms.

o-NITEO-TOLrENE STTLPHONIC ACID
C,H3Me(NOj)(S03H) [1:2:5]. Formed from
C.HjMe(N03jNHj)(S03H) [1:2:4:5] by heating

its diazo- derivative with alcohol at 100° (Foth,

A. 230, 305).

Chloride C,H,Me(NOJ(SOjCl). [60°].

Amide [133-5°]. Long needles.

o-Nitro-toInene salpbonic acid

CBH3Me(N0j)(S03H)[l:2:4]. Formed by sulpho-

nating o-nitro-toluene or by nitrating toluene

p-sulphonio acid (Beilstein a. Euhlberg, A. 155,

18 ; Engelhardt a. Bek, Z. [2] 6, 209 ; EomatzM,
A. 221, 180).

Salts.—BaA'j2aq. S. (of BaA'J -58 at

19-6°.—PbA'j2aq. S. (of PbA',) -77 at 18°.

Chloride. Oil (Otto a. Gruber, A. 145, 23).

Amide [128°] (O, a. G.) ; [139°] (K.) ; [144°]

(Neale, A. 203, 73). Yields a benzoyl derivative

C,H,Me(NOj).SOjNHBz [130°] whence the salts

C;a3Me(N0J.S0jNE:Bz, Ca(C„H„NjS03)2 2aq
and Ba(0„H„NjS05)j may be prepared, and
whence PClj produces 0,H3Me(N0j).S02N:CClPh
[125°] from which ammonium carbonate forms

C„H„NsS04 [123°] (Anna Wolkofi, Z. 1871, 422 ;

B. 6, 141).

p.Toluide. [131°]. Crystals.

o-Nitro-tolnene snlphonic acid

C^,Me(N02)(S0,H) [1:2:3, 6 or 6]. Formed from

(2, 1, 4)-nitro-toluidine by sulphonating and

eliminating NH, (Fpth). Its salts are v. e. sol.

water.

Chloride [50°], Thick prisms.

Amide [133°]. Needles.

o-Witro-toluene sulpbonic acid

C^Me(N0,) (SO,H) [1:2 or 6:3]. Formed from p-

toluidine sulphonio acid by nitration aufl elimi-

nation of NH, (Peehmann, A. 173, 214; Foth,

A. 230, 308).—BaA',2aq: plates, si. sol. •old

Chloride 0„H,Me(NOJSO,A [58-5°l.

Amide C.H3Me(N0,)S0jNH,. [163-5°].

m-Nitro-toluene sulphonio acid. Formed by
sulphonating mi-nitro-toluene (B. a. K.). —
BaA'j2aq. S. (of BaA'J 1-145 at 17-5°.—

PbA'j 2^aq. S. (of PbA'j) 3-02 at 18°.

j)-Nitro-toluene snlphonio acid

CeH3Me(NOJ(S03H)[l:4:2], [134°]. S. 210 at

23° ; 250 at 28°. Formed by sulphonating

p-nitro-toluene (Javorsky, Z. 1865, 222 ; B. a. K.

;

Jenssen, A. 172, 230 ; Hart a. Bemsen, B. 10,

1046 ; Am. 1, 349 ; Sohwanert, A. 186, 351

;

Noyes, Am. 8, 168; Hausser, Bl. [3] 3, 797).

Trimetric crystals (containing 2^aq). NaOHAq
yields an azoxy- compound reduced by zinc-dust

to di-amido-stilbene disulphonic acid.

Salts.—NHjA': long prisms, not locom-

posed by HjSOi at 100°.—NaA' 2aq.—KA'. S.
2-62 at 16°.—BaA'jSaq. S. 3-34 at 18-5.—

CaA'j 4aq.—CaA'j aq.—CaA'j 6aq.—PbA'j 3aq. S.

(ofPbAy 15-3 at 19°.—PbA', 2aq.

Chloride [44°]. Tablets (from ether).

Amide [187°]. Needles.

Nitro-toluene ezo-snlphonlc acid

[l:4]CsH,(N02).CHrSO,H. Formed by nitra-

tion of CjHs.CHjSOjH (Mohr, A. 221, 217).

Chloride. Oil. When gently distilled it

gives SOj and 0,H,(N0,).CH,C1[1:4] [71-6°].

Amide [204°]. Prisms. Accompanied by
an isomeride [140°-160°].

Nitro-toluene disulphonic acid

0sH3Me(N0.J(S0aH)2. Formed by boiling p.
bromo-toluene disulphonic acid with fuming
HNOs (Kornatzki, A. 221, 198).—K^". The
same, or an isomeric acid, is obtained by dis-

placing Br by H and nitrating the product ; it

gives the salts KjA" and BaA" 3aq.

Di-nitro-toluene exo-sulphonic acid

0BH3(N0a)j.CH2S03H. Formed from the acid

OeHJNOJ.CHj.SO3H and a mixture of HjSO,
(2 pts.) and fuming HNO3 (1 pt.) (Mohr, A. 221,

225).—KA'.—BaA', 4aq.—PbA', 4aq.

Di-nitro-toluene snlphonic acid

C3H,Me(N02)3SO,H [1:2:6:4]. [165°]. Formed
by nitrating toluenep-sulphonic acid (Sohwanert,

B. 10, 28 ; A. 186, 342). Trimetrio prisms (con-

taining 2aq).—KA'. S. -52 at 14-5°. S. (94 p.c.

alcohol). -09 at 22°.—NH^A'. S. 4-2 at 18°.—

BaA',4aq. S. 3 at 17°.—CaA'j2aq.—PbA'j2aq.
—PbA', 3aq. S. (of PbA'j) 2-64 at 14-5° (B. a. K.,

Z. [2] 6, 796).

Chloride. [125°].. Crystals (from ether).

Amide. [203°]. Laminae.

(n)-NITRO-o-TOHJIC ACID C,H,NO« t.A

CeH3Me(NO,)(CO,H)[2:6:l]. [179°]. Formed,
together with the (3)-acid, by nitration of o-toluio

acid ; and, together with the (7)- acid by oxida-

tion of nitro-o-xylene with dilute HNO3 (Jacob-

sen, B. 16, 1967 ; 17, 162). Small crystals, v.

si. sol. water. Yields amido-toluio acid [196°]

and oxy-toluio acid [172°].—KA' aq.—CaA', 2aq.

—BaA'j2aq : slender needles.

(/3)-lfitro-o-tolmc acid

C,H3Me(N0j).C0jH [2:3:1]. [146°]. Formed as

above. Long needles. Yields oxy-toloio acid

[183°].—BaA', 2aq.—CaA'j2aq.
(7)-NitTO-0-toliiio acid

C.H,Me(N0,).C0^ [3:4:1]. [162°]. Ponned «,e
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above. Long needles. Yields oxy-toluio acid
[179°].—BaA'2 5aq : easily soluble prisins.

(a)-ITitro-m-toluic acid

C.H3Me(N0,).C0,H [3:6:1]. [219°]. Formed,
together with a small quantity of its (3, 2, 1)-

isomeride [182°], by nitration of m-toluic acid

(Jacobsen, B. 14, 2353 ; Ahrens, Z. 1869, 183 ;

Krausler, Z. 1866, 370 ; Panaotovio, J. pr. [2]

33, 64). Monoclinio prisms.—BaA'j 2aq.

—

CaA'2 4aq: m. sol. water.
(;3).Nitro-m-toluie acid 0„HjMe(NOJ002H

[3:2:1]. [182°]. Formed as above (Jacobsen).
s-Nitro-ira-tolnic acid

CsHsMe(N02)C0^ [3:5:1]. [167°]. Formed by
oxidation of s-nitro-m-xylene with KMnO, and
acetic acid (Th51, B. 18, 360). Silky needles, v.

sol. water.—BaA'j 4aq. S. '308 at 15°. Needles.
Hitro-m-toluic acid

O.H3Me(N02)C02H [3:4:1]. [214°]. Formed by
oxidation of crude nitro-xylene (Beilstein a.

Ereusler, A. 144, 168; Bemsen a. Kuhara, Am.
3, 426) and of nitro-isocymene (Eelbe, A. 221,

161).— NH,A' 2aq.—MgA'j 7aq.— CaA', 2aq.—
BaA'2 4aq: very soluble needles.

Efhyl ether EtA'. [55°] (B. a. K.).

Amide. [151°] (B. a. K.].

Nitrile C,HjMe(N02).CN. [80°].

Nitro-p-toluic acid

C.H,Me(N08)(C0jH) [4:3:1]. [190°]. Formed
by boiling oymene or ^-toluio acid with fuming
HNO, (Noad, A. 63, 297; Fittica, A. 172,

309; Fittig, A. 168, 251; Ahrens, Z. [2] 5,

102). Monoclinio prisms, si. sol. cold water.

—

BaA'j4aq.—OaA'23aq.—OuA'j4aq.—Ou3A'4(OH)2.
—Cu,A'5(0H) aq (Noyes, Am. 10, 472).—
Pb(OH)A'.—AgA'. The ethers MeA' and EtA'
are crystalline.

XTitro-p-tolnic acid

0„H,Me(N0J(C02H) [4:2:1]. [161°]. Obtained
by heating its nitrile with HClAq at 195°. Long
needles.—BaA'2 4aq.—BaA'25aq (Noyes, Am. 10,

472).—CaA'j2aq.—CuA'^aq AgA' : needles.

Amide. [153°]. Slender needles.

Nitrile C;E,Me{-SO^)CN. [99°] (G. ; W.)

;

[101°] (N.). Formed from (3, 1, 4)-nitro-^-toluid-

iue by Sandmeyer's reaction (Glock, B. 21, 2662

;

Weise, B. 22, 2429 ; Von Niementowski, J. pr.

[2] 40, 4 ; 21, 1535, 1992). Needles (from alco-

hol). Yields on reduction with tin and HOI
the compounds {OJBi,'M.eOy)JSJO [182°] and
CsHaMe(NH2)CN [94°]. Does not form an imido-
ether when treated with alcoholio HCl (Pinner,

B. 23,2919).
A nitro-toluio acid [218°] was obtained by

Ahrens together with the acids [219°] and [190^
by the action of HNO, on crude xylene.

Si-nitro-o-toluic acid

C.H2Me(N02)jCOiH[2:5:3:l]. [206°]. Formed
by nitrating o-toluic acid (Jacobsen a. Wierss, B.
16, 1957 ; Eacine, A. 239, 77). Needles. Yields
di-nitro-phthalio acid [226*^ on oxidation.

—

BaA'2 2aq: v. e. sol. water.

Methyl ether MeA'. [74°]. Needles.
Di-nitroTp-tolnic acid

CAMe(NOj)jCOjH [4:3:5:1]. [158°]. Formed
by nitrating ;-toluio acid (Briickner, B. 8, 1678).
Plates (from hot water).—KA' 2aa.—OaA'j 2aq.

—

BaA'j2aq.—AgA'.
SL-sitro^-tolnio acid

C.HjMe(N0,).C02H [4:2:5:1]. [188°]. Formed,
tof.eliiei witli the isocicride [249°], by nitrating

(2, 4, l)-nitro-tolmc acid (Bozansky, B. 22,

2676). Badiating needles. Yields (l,4,3).di-
nitro-tolnene on heating with dilute HGl at
250°.—NaA' 3aq.—BaA', 2Jaq.—CaA',2aq.

])i-nitro-27-tolulo acid

CeH2Me(N0s)jC0jH [4:2:3:1]. [249°]. Formed
as above (B.). Trimetrio prisms.—OaA'^aq.

—

BaA'2 4aq: long needles.

WITBO-m-XOLTJIC ALDEHYDE C,H,NO, i.e.

CeHsMe(NOj)CHO. An oU, formed as weU as
di-nitro-JB-toluio aldehyde [112°], by nitrating
TO-toluio aldehyde (Bornemann, B. 17, 1473).

nitbco-tolthdine
C.H3Me(NHj)(N02) [1:2:3]. [97°]. Obtained
from acetyl-o-toluidine by nitration and saponi-
fication (LeUmann a. Wiirthner, A. 228, 240),
and also byheating its sulphonio acid with dilute
H^SO, at 180° (Nietzki a. Pollini, B. 23, 138).
Prisms (from dilute alcohol).

Acetyl derivative. [158°]. Plates.

Hitro-o-toluidine OjH3Me(NH,J(NOJ [1:2:4].

[107°]. Obtained by nitrating o-toluidine (1 pt.)

dissolved in HjSO, (10 pts.) (Nolting a. Collin,

B. 17, 268) and by reduction of (4, 2, l)-di-mtro-

toluene [70-5°] (Graeff, A. 229, 343 ; Limpricht,
B. 18, 1400 ; Ansohutz, B. 19, 2161). Orange
monoclinio prisms. Sweet taste.—B'jHjSO,:
plates, decomposed by water.

Acetyl derivative [151°]. Needles.

mtro-o-toluidine CeH3Me(NHj)(N03) [1:2:5].

[128°]. Obtained from its acetyl derivative

which is got by nitrating acetyl o-toluidine (Beil-

stein a. Kuhlberg, A. 158, 345). Small lemon-
yellow needles (from water).

Acetyl derivative [197°]. Needles.
Nitro-o-toluidine C,H3Me(NHj)(N0,) [1:2:6].

[92°]. Formed by reduction of (6, 2, l).di-nitro-

toluene (Cunerth, A. 172, 223 ; Ullmann, B. 17,

1957). Formed also, together with the (1, 2, 4)-

isomeride, by nitrating o-toluldine in presence of

a large excess of HjSO, (Green a. Lawson, prim,

com,). Bright yellow slender needles.—B'HOl.

Acetyl derivative [158°]. Needles.

Benzoyl derivative [167°].

Nitro-m-toluidine CjH3Me(NHJ(N0j) [1:3:6].

[134°]. Formed from its acetyl derivative, which
is got by nitrating acetyl-m-toluidine (Beilstein

a. Euhlberg, A. 158, 348). Obtained also by
heating the ethyl ether [54°] of nitro-cresol

[129°] with NH3Aq at 150° (Staedel, A. 259,

214), Needles, v. sol. alcohol. Yields tolylene-

^-diamine [64°] on reduction (Fileti a. Crosa, (?.

18, 298),

Acetyl derivative [102°]. Cubes.

Nitro-»}-tolnidineO.H3Me(NH2)(NO,)[l:3:4].

[109°]. Formed by heating the ethyl ether [51°]

of nitro-cresol [56°] with NHjAq for 8 hours at

160° (Staedel, A. 259, 225). Golden plates, m.
80I. alcohol.

s-Nitro-m-toluidine

C„H,Me(NHj)(N02)[l:3:5]. [98°]. Formed from

s-di-nitro-toluene (Becker, B. 15, 1138 ; Nevile

a. Winther, C. J. 41, 416; Staedel, A. 217, 199).

Needles.—B'HCl. [56°]. Prisms.

Benzoyl derivative. [177°].

Nitro-w-tolnidine 0eH,Me(NHj)(N08) [1:3:2].

[53°]. Formed by reducing (2, 3, l)-di-nitro.

toluene (Limpricht, B. 18, 1401).—B'HCL—
B'JB^SOt : tables, t. sol. hot water.

Acetyl derivative [136°]. Needles.
Hitro-p-toluidine C^3Me(NHj)(N0j) [1:4:3].
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[116"]. Fc/r;jlCiii from aotiyl-iJ-toluidine by nitra-

tion and hydrolysis (Beilstein a. Kuhlberg, A.
165, 23; Lorenz, A. 172, 177 ; Hubner, A. 208,
313; Oosaok, B. 13, 1088; BhrHch, B. 15, 2009;
Gattermann, B. 18, 1483 ; Lellmann, A. 221, 7

;

NSlting, B. 17, 263). Formed also byheating nitro-
p-oresol with NHjAq at 180° (Barr, B. 21, 1543).
Bed monoolinio prisms, a:6:c= l-358:l:l-755;

/3= 54° 51' (Panebianco, G. 9, 358).—B'HCl.—
B'HNO, : crystals, decomposed by water.

Acetyl derivative [95°]. Needles. Ee-
duced by means of ammonium sulphide at 0° to

{OjH3Me(NHAo)}jNjO [196°] and the compound

O.H.Me<^_^j^O [234°], whence B'HCl,

B'jHJPtCaj, and B'HNO. (Bankievitoh, B. 22,

1396)-
Triehloroaoetyl derivative [55°].

Yaleryl derivative [88°]. Yields on re-

duction 0XMe<^jJ^C.04H, [145°].

Benzoyl derivative [143°]. Needles.

Nitro^-toluidine C,HjMe(NHj){N02) [1:4:2].

[77-6°]. Formed by reduction of (4, 2, l)-di-

nitro-toluene (B. a. K.) and, together with a
small quantity of the preceding isomeride, by the
action of nitric acid on a solution of ^-toluidine

in HjSO, (Hubner, B. 10, 1716 ; Nolting a.

Collin, B. 17, 263 ; Foth, A. 230, 299), Mono-
clinic needles.—B'HCl. [220°].— B'HNOj.

—

B'jHjS04 2aq: stellate needles. — B'^AgNO,.
[132°]. Greenish-yeUow crystals (Mixter, Am.
1, 241).

Acetyl derivative. [144*5°]. Needles
(Wallach, A. 234, 353).

Benzoyl derivative [172°]. Pale-yellow

prisms (Bell, C. N. 30, 202).

Si-nitro-o-toluldiue

OAMe(NHJ (NO,), [1:2:3:5]. [208°]. Formed
from di-nitro-o-cresol and its ethers by the action

of NH, (Staedel, B. 14, 900; A. 217, 185, 203;
Van Eomburgh, B. T. G. 3, 398 ; Barr, B. 21,

1543). YeUow prisms (from xylene).

Di-nitro-m-toloidine

C^jMe(NHj)(N0,)2 [1:3:4:6]. [193°]. Formed
from the ethyl ether of (U-nitro-m-cresol and
NH»A.q at 100° (Staedel, A. 259, 220), and fi'om

CjH^MeBrfNOj), and NH, (Jackson, B. 22, 1232).

Formed also by reducing (7)-tri-nitro-toluene

(Hepp, A. 215, 368). Yellow crystals, yielding

di-nitro-toluene [71°] on elimination of NH,.

Di - nitro -p • toluidine CsHJ/LeQU'S^I^O^)!

[1:4:3:5]. [168°]. S. (OS,) -32 at 18°. Formed
by nitration of acetyl or benzoyl ^-toluidine and
hydrolysis of the product (Beilstein, B. 13, 242

;

Hubner, A. 222, 73). Formed also by the action

of ammonia on the ethers of di-nitro-f-cresol

(Staedel, A. 217, 183). Needles, si. sol. alcohol.

Yields chrysanisic acid on oxidation.

Acetyl derivative IISS""]. Needles. Yields

on reduction an azoxy- compound [236°], an azo-

compound [244°], and C,ftN,Os [256°]. The

componnda OeHjMe(NOJ<j^>OMe [246°] and

CAMe(NHJ<^-§'^0 [266°] may also be

got by reduction (Bankievitoh, B. 21, 2404).

Triohloroacetyl derivative [142°].

Prisms or needles (Friederici, B. 11, 1975).

Benzoyl derivative [18"6°]. Needles.

7ot. in.

An isomeric body [203°] is got by nitrating benz-

oyl-(2,l,4)-nitro-toluidine(Cunerth, A. 172, 229).

Di - nitro -p- toluidine 05HjMe(NHi,)(N0j),
[1:4:2:6]. [168°]. Formed from tri-nitrO-toluene

[82°] and ammonium sulphide (Tiemann, B. S,

218; Beilstein, £. 13, 242 ; Staedel, il. 226, 384).

Needles, v. sol. alcohol.

Di - nitro -p - toluidine Cja2Me(NH2)(N02)j.
[94°]. Formed by heating (;8)-tri-nitro-toluena

with alcoholic NHj at 100° (Hepp). Golden
needles (from HOAo).

Tri - nitro - m - toluidine CeHMe(NHj) (NOj),
[1:3:2:4:6]. [136°]. Formed by the action of

NH, on the ethyl ether of tri-nitro-m-cresol

(NSlting a. SaUs, B. 15, 1864 ; A. Ch. [6] 4, 128

;

Staedel, A. 259, 222). Small cubes, sol. alkalis,

forming a red solution.

NITEO-^J-TOLTIIDINE SULPHONIC ACID
C„H,Me(NHi,)(NO,)(SO,H) [1:4:2:5]. S. -1603 at

15°. Formed by sulphonating nitro-p-toluidine

(Limpricht, B. 18, 2183 ; Foth, A. 230, 298).—
KA'aq.—BaA',4aq.—PbA',3Jaq ?

DI-NIIBO-TOLYL-ACETIC ACID
CaH2Me(NO,),.CH2.CO,H. [173°]. Formed by
nitration (Senkowsky, M. 9, 856). Yields the
ethers MeA' [41°] and EtA' [68°] crystallising

in needles.

KITRO-p-TOLYI-AMIDO-ACETIC ACID
[1:3:4] CsH3Me(N02).NH.0H2.C02H. [190^.
Formed from nitro-^-toluidine and bromo-acetio
acid (Plochl, B. 19, 9 ; Leuokhart, B. 20, 24).

Prisms.—NH4A'.— BaA'j^aq.—PbA',: purple-

Ethyl'etherMA.'. [65°]. Needles.

NITKO - o - TOLYLAMIDO -BENZOIC ACID
[3:4:1] CsH,(NO,){NHC,H,).COjH. [211°].

Formed by heating o-toluidine with bromo-nitro-
benzoic acid (Heidensleben, B.2'6, 8451). Brown
needles.—NaA'a;aq: red needles.

Ethyl ether EtA'. [106°]. Leaflets.

m-Nitro-^-tolyl-amido-benzoic acid

0,HjMe.NH.CjH,(N0J.C02H. [257°]. Formed
from jp-toluidine and bromo-nitro-benzoio acid

(Sch5pfE, B. 22, 3288; H.).—NaA' : dark-red

Ethyl ether EtA'. [115°]. Leaflets.

NIXEO-DI-p-TOLYI-AMINE
NH(0,H,)(C,H,NO,). [85°]. The benzoyl
derivative [167°] is formed, together with

that of di-nitro-di-tolyl-amine [191^, by nitra-

ting benzoyl-di-^-tolyl-amine (Lellmann, B. 16,

831).
Hexa-uitro-di-^-tolyl-amiue

NH(0,HMe(NO,),),. [258°]. Formed from di-

tolyl-nitrosamine and fuming HNO^ (Lehne, B,

13, 1545). Trimetrio crystals.

NITEO-TOLYI-ISOBUTYEIC ACID
[1:3:6] C,H,Me(NO,).CHj.OHMe.CO,H. [139°].

Formed from iodo-isobutyl-toluene and dilute

HNO, (S.G. 1-12) at 200°{EfEront,B.17,2326).—

AsA' : colourless plates.

NITEO-TOLYLENE-DIAMINB OjHjNaO, i.e.

0,H,Me(NOJ(NH,), [l:ai:2:6]. [154°]. Obtained

from its acetyl derivative [253°], which is

got by nitrating di-aoetyl-tolylene-diamine (Tie-

mann, B. 3, 9 ; Ladenburg^B. 8, 1211). Needles,

with violet reflex. Yields a di-henzoyl de-
rivative [245°] (Euhemann, JS. 14, 2666).

Nitro-talylene-diamine. Bemoyl deriva-
tive CsH,Me(NOJ(Nfl,)(NHBz) [1:2:5:4]. [139°],

ss
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Formed by leduoing benzoyl-di-nitro-toluidino

(Hiibner, A. 208, 317). Bed needles (from waterU
Nitro-tolylene-diamine 0„H2Me(N0.J{NH2),

[1:6:4:2] ? [132°1. Formed by reducing (6,4,2,1)-

tri-nitro-toluene (Tiemann, £. 3, 218). Bed
prisms (from water).

Tri-nitro-tolylene-diamine

CjMe(N0,),(NH2), [1:2:4:6:3:5]. [222°]. Formed
from OsMe(N02)3Br2 and alooholio NHj (Palmer,

J3. 21, 3501). Small yellow prisms.

NITRO -TOLYLENE -TETBA - METHYL - DI-
AMINE CsH2Me(N02)(NMe2)j. [63°]. Formed by
nitration (NiementowsM, B. 20, 1888). Prisms.

DI-NITBO-DI-TOLYL-ETHYLEKTE-DIAMINE
C2H,(NH.C„H3Me.N0j)j. [195°]. Formed from
(3,l,4)-nitro-toluidine and ethylene bromide.
(Gattermann a. Hager, B. 17, 779). Bed plates.

HITRO-TOLYL-HYDEAZIlfE STTLPHONIC
ACID 0eH2Me(N0j)CN,Ha)(S0,H) [1:2:4:5].

Formed from nitro-y-diazo-toluene sulphonio

acid and a cooled solution of SnCL, (Limpricht,

B. 18, 2194). Tables.—BaA'24aq : yellow prisms.

NITBO-TOLYL-mEIHYLENE-FHIHALIDE
. 0=0(NOJ.C,H,

C^/ \ . [144°]. Formed from
^CO.O

tolyl-methylene-phtbalideby the action of nitrous
.C(N02).CH(N0s)0,H,

acid, the resulting OfijC "\
^00.0

[133°] being boiledwith dilute alcohol (Heilmann,
B. 23, 3163). Needles.

HIXEO-TOLYL -METHYIEHE -PHTHAIIM-
>C=C(NOj).C,H,

IDINECjHZ \ . [159°]. Formed
\CO.NH

from tolyl-methylene-phthalimidine and nitrous

acid (Heilmann, B. 23, 3161). Needles (from
alcohol).

NITEO-TO-TOLYI-PEOPIONIC ACID
C,HjMe(N0,)C,H^C02H. [130°-136°]. Formed
from (2,5,l)-iodo-isobutyl-toluene and HNO,
(S.G. 1-28) at 200° Effront, B. 17, 2327). Needles
(from water).

DI-NITBO-DI-TOIYL-PBOPIOITIC ACID
(0BH,MeNO.j20Me.CO2H. [129°]. Formed,
together with the tetra-nitro- -acid [225°] by ni-

trating di-tolyl-propionio acid (Haiss, B, 15,

1476). Yellowish crystals.

DI-NITB0-DI.O.T0LYL.SUI.PHAZIDE
CuHhN^OsS i.e.

[2:4:1] CeH3Me(N02).NH.NH.S0j.C„H,(N02)Me
[1:4:2] ? [142°]. Obtained by the action of alco-

holic SOj upon nitro-o-diazo-toluene (Limpricht,
B. 20, 1241). Small yellow prisms.

NITRO-TOLYL-THIOCAEBAMIC ETHEB
[1:2:4] OeH3Me(NOJ.NH.CS.OEt. [96°]. Formed
by boiling with alcohol nitro-tolyl-thiocarbimide,

which is produced by the action of AC2O on
phenyl-nitro-tolyl-thio-urea (Steudemann, JB. 16,

2337). Needles, T. sol. alcohol.

NITBO-TOLYI-THIO-UBEAS. The following
compounds have been prepared by Steudemann
(B. 16, 2337) from 0„H3Me(N02)(NHJ [1:2:4]

:

NH,.CS.NH.C3H,Me(N0J. [176°].

[4:1] 0^,Me.NH.CS.NH.0sH3Me(N0J. [169"»1.

CS(NH.C.H3Me(N02))2. [207°].

DI-HITBO-DI^-TOLYL-TTBEA
CO(NH.C,H..NO,)j. [0. 233°]. Formed from
<li-y-tolyl.guanidine, alcohol, and HNOj (S.G.

1-4) (A. Or. Perkin, 0. //37, 68S). Necdloe (from
xylene).

NITBO-DBACIL v. NiiBo-M-oxy-PYiiiuiDiNB.

HITBO-UEAMIDO-BENZOIO ACIDS. The
three following acids are obtained by boiling the
three di-nitro-uramido-benzoioacids with aqueous
NH, (Griess, B. 5, 193) :—
C3H3(NOJ(NH.CO.NH,).COjH [6:3:1]. Oiyatals.

C,H3(N0j)(NH.C0.NBy00^ [4:3:1]. Needles,
C,H,(NOj)(NH.CO.NH3002H [2:3:1]. Plates.

TheisomerioO„H3(NOj(NH.OO.NHj)COjH[5:3:l]
is formed, together with nitro-di-nramido-benzoio
acid, by the action of potassium cyanate on
nitro-amido-benzoic aoid (Griess, B. 17, 2184).
It yields the salt BaA'^ 5aq.

Nitro-diuramido-benzoic acid

(NH2.CO)jN.C5H3(NOj)COjH forms crystals (con.
taining 2aq), and yields the salt BaA'2 7|aq.
Three crystalline di-nitro-m-uramido-benzoic
acids are got by nitrating m-uramido-benzoio
acid. A di-nitro-^-uramido-benzoic acid is formed
by nitrating f-uramido-benzoic acid.

NITROUS ACID v. Nihiooen, p. 567.

NITBOUS ETHEB v. Ethyl niiriib.

NITBO-TTVITIC ACID
C,H,Me(NO,)(00^)j[l:a!:3:.5]. [227°]. Formed,
together with an isomeride CgHjNOj |aq [250°]

by nitrating uvitic acid (Bottinger, B. 9, 804

;

A. 189, 171). Prisms (containing 2aq).—KjA" aq.

—BaA"aq.—CaA"3aq: needles, m. sol. hot

NilBD-VAIEEIC ACID CiH3(NOj).C02H.
Formed by the action of nitric acid on isovalerio

acid and on di-isoamyl ketone (Dessaignes, A.
79, 374 ; Bredt, B. 15, 2319 ; Brazier a. Gossleth,

A. 75, 2G2; Schmidt, B. 5, 602). Monoclinio
tables.—AgA' : prisms (from hot water).

DI-NITEO-VIHYL-EUBFTIRANE
CjH,(NOJO.C!H:CH.NOj. [144°]. Formed by
nitrating vinyl-furfurane (Priebs, B. 18, 1362).

Yellow needles. Yields a dibromide [111°].

NITEO-VINYI-PHENOI. Methyl deri-
va tive C„H3(N02)(CH:CH.N03)OMe [3:1:4].

[163°]. Formed from the methyl derivative of

^-coumaric acid and HNO3 (Einhorn a. Grab-
field, A. 243, 369). Yellow needles (from alcohol).

o-NITKO-o-XYIENE O^M.e4;SiO^) [1:2:4].

Mol. w. 151. [29°]. (258°). S.G. § 1-139.

Formed by nitration of o-xylene (Jacobsen, B,

17, 160). Long yellow prisms.
c-Nltro-o-xylene C3H3Me2(NOj) [1:2:3]. (250°

i.V. at 739 mm.). S.G. if 1-147. Formed, toge-

therwith the preceding isomeride, bythe action of

HjSOi and HNO3 on o-xyleue (Nolting a. Forel,

B. 18, 2669). Liquid.

c- Nitro-m-xylene OjHjMeafNOj) [1:3:2].

(225°) at 745 mm. S.G. i£ 1-112. Formed from
nitro-xylidine [78°] by eliminating NH^ (Gre-

vingk, B. 17, 2430), and, together with the

(l,3,4)-isomeride, by nitration of »-xylene with

HNO, and HjSO< at 0° (N. a. F.). Liquid.

i-Nitro-m-xylene C^B^M.%J,^0^) [1:3:4]. (244»

cor.). S.V. 164-5. Formed by nitrating Hs-xylen«

(Harmsen, B. 13,1558) or its dihydride (Wallaoh,

A. 258, 330), and by eliminating NH^ from nitro-

xylidine [123°] (G.). Liquid.
s-Nitro-OT-xylene G^M.6J^0^ [1:3:6].

[75°]. (263° i.V.) at 739 mm. Formed by
eliminating NHj from nitro-xyUdine [70°]

(Wroblewsky, A. 207, 94 ; Bl. [2] 34, 832 ; ThBl,
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B. 18, 360; NSlting a. Porel, B. 18, 2678).
Needles, volatile with steam.

Kitro-p-xylene C„HsMej(NOj) [1:4:2]. (239°
i.V.) at 739 mm. S.G. i' 1-132. Formed by
nitration of ^'-^'ylene' (Jamiasch, A. 176, 55;
N. a.F.). Liquid.

a-Nitro-jre-xyleiio CaH<Me(CHj.NO,). Formed
by the action of alkalis followed by HGl, on

yC=C(NOj).OsH,Mo
O^X \ (Heilmann, B. 23,

3164). Oil, with irritating odour.
Di-nitro-m-xylene O^HjMealNOJj [1:3:4:2].

Mol. w. 196. [82°]. Formed, together with the
isomeride [93°], by nitrating m-zylene with HNO,
and HjSOj at 5° (Grevingk.S. 17, 2422). Plates,

T. sol. alcohol.

Di-nitro-nt-xylene CELjMejPIOj)^ [1:3:4:6].

[93°]. Formed by nitrating m-zylene or its di-

hydride (Luhmann, A. 144, 274; Fittig, A. 148,

5 ; WaUach, A. 258, 332). Crystals (from alco-

hol)^

Di-nitro-jj-xylene 0^^ej(NO.Jj [1:4:2:3].

[93°]. Formed, together with the isomeride

E124°], by nitrating ^-xylene (Eammer, Bl. [2]

9, 434 ; Fittig, A. 136, 307 ; 147, 17 ; Jannasch,
A. 171, 79 ; Nelting, B. 19, 144 ; Lellmann, A.
228, 252). Monoclinio crystals. Yields xylyleue-

diamine [75°].

Di-nitro-^-xylene C^B.iMe^lTiiO.J^ [1:4:2:6].

[124°]. Needles.
Li-nitro-p-xylene C^H^Me^QSO^^i [1:4:2:5].

Formed in small quantity by nitrating p-xylene
(L.). Long yellow needles (from alcohol).

Tri-nitro-m-xylene CeBMe^CSO^), [1:3:2:4:6].

Mol. w. 241. [o. 182°]. Formed by nitration of

m-xylene or its dihydride (Luhmann ; Grevingk

;

TUden, C. /. 45, 416; Wallaoh, A. 258, 333).
Crystals, insol. hot alcohol.

Tri-nitro.^-xylene C„HMe,(N0s)3 [1:4:2:3:5].

[140°]. Formed by nitration of jp-xylene (Fittig

;

Nolting, B. 19, 145). Crystals (from benzene).

NITEO-TO-XYLEKE PHOSPHONIC ACID
G^Me,(S!iO.;jVO{OB.)p Two acids of this for-

mula, [100°] and [182°], are formed by nitrating

TO-xyleue (a)-phosphomo acid (Weller, B. 20,

1722; 21,1492). Fromm-xyleue (i3)-phosphonio

acid an isomeric acid [107°] is obtained, and
another isomeride [224°] may be obtained from
2>-xylene phosphonic acid.

NITBO-m-XYLEITE STTIFHONIC ACID
0„EySfej(NOj)(SOaH) [1:3:6:4]. [132°]. Formed
by sulphonating nitro-m-xylene and by nitrating

m-xylene (a)-sulphonio acid (Harmsen, B. 13,

1558 ; Limpricht, B. 18, 2191 ; Claus a. Schmidt,
J5. 19, 1418). Crystals. NaA'aq.—NaA'2aq.—
KA'.—NH^A'.—BaA'j S^aq.—CaA'j 6aq. S. 6-35

at 18°.—MgA'j 9aq.—CuA'j 6aq.—PbA'^ 4aq.—
AgA' aq.

Amide [179°] (L.) ; [187°] (C. a. S.).

Chloride [98°] (L.).

Kitro-m-zylene snlphonio acid

CBH.;Me2(N0J(S0,H) [1:3:5:4]. [100°]. Formed,
with the preceding and succeeding acid, by
nitrating (l,3,4)-xylene sulphonic acid (C. a. S.).

Plates.—KA'.—NaA'aq.—BaA'gl5aq.—CaA'j6aq.
—PbA'^aq.—CuA'j6aq.—AgA'aq; needles, v.

sol. water.

Amide [108°]. Needles,

Phloride [97°].

Nitro-7»-xyleue sulphonic acid

C8H,Mej(N0j)S0sH [1:3:2:4]. [144°]. Formed
as above (C. a. S.). Plates (containing aq).—
KA'Aaq.—NaA'aq.—BaAV—CaA'r—PbA^f

—

CuA'22aq.—AgA' ^aq.
Chloride [96°]. Needles.

Amide[n2°}. Needles.
Dl-nitro-zylene sulphonic acid

O.HMej(N02)jS03H [1:3:6:5:4]. [70°]. Formed,
as well as the following isomeride, by nitrating

m-xylene sulphonic acid (Claus a. Schmidt, B.
19, 1425). Plates.—KA'.- NaA' aq.—BaA', jaq.
— BaA'22Jaq. — CaA'j5aq. — PbA'j4^aq. —
CuA'2 4aq : pale-green plates.

Chloride [118°]. Crystals.

Amide [158°]. Needles.
Di-nitro-zylene sulphonic acid

C8HMe2(N02)2SO,H [1:3:6:2:4]. Needles (con-

taming 2aq) (Limpricht, B. 18, 2192 ; C. a. S.).

— NaA' aq. — KA'. — BaA'^ 3aq.— CaA'j 3^aq.—
CuA'j2gaq.—PbA'j3Jaq: prisms.

Chloride [123°]. Prisms.
Amide [193°]. Prisms.
KITED - m - XYIENOl CftNO, *«

C.HjMe2(N02)(OH)[l:3:a!:4]. [68-5°]. Formed
by nitrating jra-xylenol" (Lako, A. 182, 32).

Needles.—KA' 3aq : dark-red plates.

Hitro-m-xylenol CsH,Mej(NO,)(OH). [95°].

Formed by the action of nitrous acid on the
nitro-xylidine obtained by partial reduction of

di-nitro-OT-xylene (Pfaff, B. IC, 616, 1136).
Needles.—KA'2aq: red crystals.

Methyl ether MeA'. [57°]. Needles.
(a)-N'itro-^-xyleiiol

0„H2Me,(N0,)(0H) [1:4:6:3]. [115°] (O.) ;
[122°7

(G. a. S.). Formed by oxidising nitroso-^-xyle-

nol (the oxim of phlorone) with alkaline K^FeCy,
(Oliveri, 0. 12, 162; Goldschmidt a. Schmid,£.
18, 569). Needles, sol. hot water.

(;8)-Nitro-^-xylenol C.HjMe2(N0J(0H).
(236°). Formed by nitrating 2>-xylenoI (0.).

Oil.—BaA'j : purple scales.

(7)-Nitra-j)-xylenol. [89°]. Formed by heat-
ing ^-xyleuol sulphonic acid with fuming HNO,
(0.). Light-yellow scales.—KA'aq.—BaA'^aq:
light-yellow scales.

Nitro-i).zylenol C„H2Me,(N0j)(0H) [1:4:3:5].

[91°]. Formed by the action of nitrous acid on
the corresponding nitro-xylidine (Von Kosta-
necki, B. 19, 2820). Buff-coloured plates;

perhaps identical with the preceding isomeride.
lIitro.;p-xylenol. Ethyl ether

C,H2Me.,(N0j)(0Bt). [85°]. Formed from p-

xylidine by nitration and treatment with nitrous

acid (Nolting, Witt, a. Forel, B. 18, 2667).
Di-nitro-o-zylenol

C„HMe2(N0J,(0H) [1:2:3:5:4]. [128°]. Formed
as a by-product by nitrating o-xylene (Nolting

a. Pick,£. 21, 3158). Obtained also from (1,2,4)-
xylidine. Needles, si. sol. cold water.

Di-nitro-o-zyleuol

C5HMe,(N0,)j(0H) [1:2:3:4:6]. [82°]. Obtained
by nitrating and diazotising (1, 2, 3)-xylidine (N.

a. P.). Orange-yellow needles, m. sol. water.
Di-nitro-p-xylenol [121°]. Formed from p-

xylenol, H^SO,, and HNO, (Kostaneoki, B, 19,
2321). Yellow plates (from water).

NITBO-m-XYLENOL SULPHONIC ACID
OjaMe2(NOj)(OH)(S03H)[l:3:a;:6:4]. Formed
from nitro-xylidine sulphonio acid by the diazo
reaction (Limpricht a. Sartig, B. 18, 2190 ; 4.

as3
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230, 340).—BaA'j 3aq.—PbA', 3aq. The ethyl
deriva tive forms C,HMe2(N02)(0Et)(S03K) aq,

orystaUising in plates.

NiTBO - m - XYLIDINE 0,H,oNA »•«•

CjHjMe2(N02)(NHj,) [1:S:S:4]. [76°], Formed
from aoetyl-»t-xylidine by nitration and saponi-
fication (Wroblewsky, A. 207, 91 ; Nolting a.

Torel, B. 18, 2677). Orange needles.

Acetyl derivative. [178°]. Needles.
Nitro-m-xylidine

C,ftMe2{N0.J(NH,) [1:8:6:4]. [123°]. Formed
by reduction of di-nitro-m-xylene (Fittig,.4. 147,

18 ; Wallaoh, A. 258, 832) and by nitration of

(l,8,4)-m-xylidine (Ipt.) dissolved in HjB04
(10 pts.) (Nolting a. Collin, B. 17, 265). Orange
needles.—B'HCl.—B'^,,S04.—B'ftOi,0«.

Acetyl derivative. [160°].

Diacetyl derivative. [116°].

Nitre-s-m-zylidiue
CjH,Me,(N0j)(NH2) [1:3:4:5]. [54°].

_
Formed by

nitration of s-m-xylidine dissolved in 10 pts. of

cone. H,S04 (NSlting a. Forel, B. 18, 2679).

yellow needles. Volatile with steam.
Nitro-m-zylidine

C„H,{CHs)j(N0,)(NH2) [1:3:2:4] or [1:3:4:2]. [78°].

Formed by reduction of di-nitro-m-xylene [82°]

with alcoholic ammonium sulphide (Grevingk,
B. 17, 2425). Yellow needles, sol. hot water.

Acetyl derivative. [149°]. White

lfitro-i)-xylidineC.HjMej(N02)(NH,)[l:4:5:2].

[142°]. Formed by nitration of acetyl-p-xylidine

and saponification, or by nitration of ^-xylidine
dissolved in oono. HjSO, (Nolting, Witt, a. Forel,

B. 18, 2666). Formed also by reducing di-nitro-

^J-xylene (Kostaneoki, B. 19, 2318). Brownish-
yellow crystals. On reduction it gives the ;pa/ra-

diamine [147°].

Acetyl derivative. [166°]. Needles.

mtro.i)-xylidineCsHjMej(NOJ(NH,)[l:4:3:5].
[96°]. Formed by reduction of di-nitro-^-xylene

[123°] (Fittig, A. 147, 22; Kostaneoki, B. 19,

2320i. Needles (from alcohol).

Acetyl derivative. [180°]. Needles.
Di-nitro-p-zylidine

0,HMej(N02)2(NHj) [1:4:8:5:2]. [208°]. Formed
from tri-nitro-^j-xylene and alcoholic NHj (Nolt-

ing, B. 19, 145). Needles (from HOAc).
Di-nltTO-sylidine [192"^. Formed by reduc-

tion of tri-nitro-xylene (Bussenius a. Eisenstuck,

A. 113, 165; Beilstein, A. 133, 45). Yellow

NI-niO-XYLIDINE SULPHONIC ACID
C,HMe2(N02)(NHJS03H [l:3:a!:6:4]. S. -0818 at
8°. Formed by nitrating xylidine sulphonic
acid (Limpricht a. Sartig, B. 18, 2189 ; A. 230,

338). Needles. — KA' l^aq. — BaA'^ liaq. —
PbA'j aq : yellow silky needles.

NITK0-XYLTLEirE.DIAMIB'EC8H„Ns02i.e.
C„HMe2(N02)(NHj)j. [215°]. Formed by reducing
tri-nitro-m-xylene (Bussenius a. Eisenstuck, A.
118, 159; Fittig, A. 148, 6; Wallaoh, A. 258,

333). Bed prisms. With EtI at 105° it yields

crystalline 0eHMe2(N0J(NEtJ(NHEt).—B"HCl.
—B"H,CL,.— B"HjPtCl, 3aq.— B"HjS04 2aq.—
B'ra^SO,), 2aq.—B-'^H^SO,.

HIIBYL OHLOBIDE v. Nitrogen oxychlor-
ides, under Nitbogen, p. 570.

irOBLE METAIS. The elements Gold, Rii-
themvunni, Rhodium, Palladium, Iridium, Os-
«niym, ftnd Pkitinwn *re Bometimcs classed

together as the noble metals. The application

of the term noble to metals is a surviv^ of the
alchemical notion of a close connexion between
physical and moral prope;:tie8. Goldwasregarded
by the alchemists as the purest metal, as that
which most nearly approached their ideal ele-

ment. As gold did not change when heated in air,

and did not dissolve in any single acid, these two
properties came to be looked on as character-

istic ; and when these properties were found to
belong also to certain other metals these other
metals were placed in the same class as gold.

Silver dissolves in nitric acid, but it does not
change by heating in air ; hence Ag was often
classed with Au as a noble metal. The term
noble is applied in this article to the seven metals
named above, as a convenient form of expressing
the fact that these metals have many properties

in common. The seven metals are all found un-
combined in nature ; they are all very lustrous,

heavy, generally ductile and malleable, hard
(except Au) ; some are not oxidised by heating
in air, others combine with at high tempe-
ratures.

Au has been knovm from prehistoric times.

Pt was discovered about 1750 ; and the other Pt
metals from 1803 to 1845. The name platinum
is said to be derived from platma del Pinto
(pZaWMO = diminutive of ^Zato = silver), a name
by which the natural alloy of the metal was
known in New Granada, from whence it was
first obtained. The names palladium and rho-

dium were given by Wollaston, who separated

these metals from Pt ore, in 1803, the first sug-

gested by the planet Pallas discovered about
that time, and the second from fidSov = a rose, in

allusion to the colour of solutions of the salts of

the metal. Tennant discovered two other metals

in Pt ore, in 1803 ; he called one iridium, be-

cause of its many-coloured salts (2jpu=the rain-

bow), and the other osmium, because of the

peculiar smell of its volatile oxide (o(r/*^ = a

smell). In 1845, Glaus separated a sixth metal
from Ft ore from the Ural, and called it ruthe-

nium, in allusion to Bussia.

Eu, Eh, Pd ; and Ir, Os, Pt, form the second

and third sections or families of Group VIII. in

the periodic classification of the elements ; the

first family of this group is composed of Fe, Ni,

and Co. Au belongs to Group I. ; it is a mem-
ber of the family Cu, Ag, Au. As Cu follows

immediately after Fe, Ni, Co in the long period

beginning with K and ending with Br, and as

Ag follows Eu, Eh, Pd, in the long period Bh to

I, so Au is placed in immediate succession to

Os, Ir, Pt in the long period which,_when it is

complete, will begin with an alkali metal re-

sembling Os and end with a halogen more or less

like I. Looking at the position of Au in the

periodic scheme of classification (v. Table, p. 204,

vol. ii.) one may say that the relations of this

element to Os, Ir, and Pt will be found very simi-

lar to the relations of Ag to Bu, Bh, and Pd, aind

also to the relations of Cu to Fe, Ni, and Co.

The table on page 629 presents some of the

important properties of the metals Bu, Bh, and
Pd.

These three metals form oxides MO and MO,

;

Bu and Bh also form MjO, ; Bu forms a volatile

oxide EUO4; Eh forms BhO^; and Pd^O is

knpwn. The oxides MO are basic- fgrnding si^U)
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Aioviicwdghts

Spec, gravities

(approx.)

Atomic weight

spec, gravity

(approx.)

Spec, heats

prepwratum

Physical

Chemical

101-4 102-7
.

10b-»

The only compound of these elements which has been gasified Js BuO,.
of each has been determined directly. Molecolai weightu unknown.

12-3 12-1 11-5

TheSJt.

8-5

above 2000"

-061

8-6

2000°

•058

9«

leoo'-ieoo"

06

The metals Eh, Eu, and Pd, occur in small quantities in many Pt ores ; they
are usually separated in the form 2NH4CI.MOI4; on strongly heating these

double chlorides, the metals remain.

White, lustrous, hard,

brittle, crystalline ; less

ductile and malleable

than Pd ; fuses in O-II

flame.

Oxidised by heating pou'-

dered metal in air; also

by heating with KOH cir

K2CO3, forming KjEuOj
which is sol. water.

Combines with CI at red

heat ; dissolves very

slowly in agva regia.

Greyish-white, very hard,

malleable, not very duo-

tile ; may be fused in

0-H flame, and is thus
obtained in crystals.

Oxidised at red heat,

when in powder; com-
bines with CI at red
heat ; unacted on by any
acid; but when alloyed

with Pb, Cn, &C., dis-

solves in aqva regia.

Fused with KHSOi, forms
a soluble Bh-K sulphate.

AbsorbsH rapidly. When
in very fine powder, de-

composes H2CO2 to H
and GO2, and OJB.,0 to

H and CaH^O.

White, hard, lustrous

;

ductile and malleable

;

most fusible of the Pt
metals. Crystallises in

octahedral and also in

hexagonal forms.

Oxidises superficially at

moderate temp. ; at

higher temps, the oxide

is reduced. Absorbs H
rapidly, probably form-
ing a defiLite compound.
Dissolves in hot coiic.

HClAq or H^SO, ; also

sol. ENO, and agua regia.

MX(X=S04 Ac). BujOj and Eh^Oj are also

basic ; the corresponding salts are Mj3X. A few

salts corresponding with BuOahavebeen isolated,

but none derivable from EhOj or PdOj has been
prepared. BhOj has not yet been proved to be

basic. BuO, is not known, but a few salts

(ruthenates) have been isolated in which BuO,
forms the negative radicle, e.g. EjEuOj. An acid

HBuO, is known ; the K salt (KBuOJ is said to

be isomorphous with KClOi and KMnO,. BuOj
is a soUd melting at c. 26° ; it is very volatUe

;

easily reduced to lower oxides ; explodes at

c. 108° givingEuOj and ; withKOHAq it forms

E2BUO4. The chlorides generally correspond with

the oxides MO, MjO,, and MO, ; the chlorides

form double chlorides with more positive chlor-

ides ; the salts MCI4.2XCI are best regarded as

salts of the acids E^MOls (e.g. EjPdCl, and
(NHJ^uCy. The ayanides MCy, form double

salts; an acid HjBuCy, is known. Tlhs sulphides

generally correspond with the oxides MO, MjOj,

and MOj ; PdS, forms thio- salts, Na^PdSa, &o. ;

BhaS, dissolves in alkali sulphides : the sulph-

ides MgS, and MS, are therefore more or less

acidic. The three metals formmany ammordacal
compounds, which are best regarded as salts of

various radicles obtained by replacing H in two

or more NH, molecules by En, Eh, or Pd.

In the table on page 630 are presented some
of tho more important properties of the metals

Ob, Ii, Pt, and An.

Au differs considerably in its chemical pro-
perties from Os, Ir, and Ft. The oxides of Os,
Ir, and Ft are MO and MO, ; M2O,, represented
by OsjO, and Ix^O, ; OsOj. Very few salts of Os
have been prepared as yet ; OsO and OS2O, are
probably basic. OsOj is not known, but osmates,
e.g. KgOsOj, have been isolated. OsOj is solid,

with low melting and boiling points ; it is

slowly soluble in water, seems to form very un-
stable salts with alkalis, but does not decompose
carbonates. Os forms a peculiar acid HjNjOSjO,

;

perhaps H0.0s02.N:N.0b02.0H; it also forms
ammoniacal bases, in which OsO seems to re-

place Hj in NjHs, and OsOj to replace H^ in
NjH,5. The acid H^OsCyj is known. Very few
salts of Ir are known; Ixfi, is basic. The
chloride IrCl^, corresponding to IrO,, is known

;

and also such salts as IrO.SO,, in which an acid
radicle seems to replace O in IrOj. Some
iridates have been obtained, e.g. K20.2IrO,'.

The acid HjIrOyj, and salts of tins acid, exist.

Some ammoniacal bases are known, in which
Ir seems to replace H, of N^,. A few salts

corresponding with PtO are known, but they
have been but little studied ; PtOj forms salts

such as Pt(S04)j. PtO, also combines with soma
positive oxides to form salts a;Pt02.^E0, e.g,

SPtOj.NajO. PtOj also combines with acidic
and basic oxides to form complex salts, e.g,

PtO,.10MoOj(orl0WO3).4Na2O.aiHjO. A very
large number of salts of complex ammoniacal
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OiiMimi

Atomic weights

Spec, gravitioi

(approx.)

Atomic weight

Spec, gravity

MeUmg-poiiiia
(approz.)

Spec, heats

Occurrence and
prepa/ration

Physical
properties

Chemieal
pn

tlelts in the electric

arc.

•0311

190-3

iRninru

192-5

PLATramc Oois

194-3 197

22-5

8-5

22-4

8-6

1900"

•0326

21-4

9

1800°

•0324

The three metals O3, Ir, anti Pt, occur in small quantities,
associated (? alloyed) with each other, and frequently
with Bu, Eh, and Pd. They are usually separated as
2NH4CI.MCI4, and are obtained by strongly heating these
compounds.

The only componnd of these elements which has been gasified is OsO,. The
S.H. of each has been determined directly. Molecular weights are unknown.

19-6

10-1

1200"

-0324

Occursnative,gene-
rally alloyed with
Ag. Prepared by
removing earthy
impurities ; or by
crushing aurifer-

ous quartz, form-
ing an amalgam
of An and Hg, and
removing Hg by
heat; sometimes
by smelting, or by
treatment with CI
&c.

Yery lustrous,

yellow metal

;

crystallises in

octahedra; good
conductor of heat
and electricity

;

most malleable of

all metals; very
ductile. Also
obtained as a
lustreless, brown-
yellow, powder.

Xot oxidised by
heating in air.

Dissolves in aqva
regia. Combines
directly with CI,

Br, and I. Com-
pounds are easily

decomposed, yield-

ing Au.

White, with tinge

of blue; veryhard;
crystalline

;

brittle ; lilso a
black, amorphous,
powder. Os does
not melt at the

highest temp, of

the 0-H flame ; it

is the heaviest

substance known.

Oxidised readily, to

OsOj, by heating
finely powdered
metal in air; also

oxidised by HNO3,
when in fine

powder. Oxidised
by fusion with

KOH or KNO,.
Combines directly

with CI.

White; lustrous;

hard ; crystalline

;

brittle, but fairly

malleable at red
heat ; also a hard
black powder.
Melts in O-H
flame.

When finely di-

vided, oxidises

slowly when
heated in air, and
dissolves in aqua
regia ; in compact
form is inaol. in

all acids. Oxidised
by fusion with
KOH and KNOj.
Combines directly

with 01.

Silver-white; very
lustrous ; fairly

hard ; very malle-

able and ductile;

expands by heat
less than any
othermetal. Melts
in O-H flame.

'Not oxidised by
heating in air or

0, but by fusion

with KOH. Dis-

solves in aqua
regia. Combines
directly with CI.

AbsorbsH rapidly,

and gives it off

again at red heait.

bases, containing Ft, are known. Ft is rather

remarkable for the number of compounds which
it forms with H and acidic radicles ; these com-
pounds are acids, and corresponding with each
is a series of salts ; the acids in question are
HjPtCl,, H,FtCl„ H,FtBr„ H^Ptl, ; H,Pt(N0j) ,Cla
H,Pt(N0,)„H^Pt,,0(N0,),; H,Pt0y„ H,PtCy,Cl„
H2Pt(SCN),; H.Pt^S„ (salts of H^Pt^S^ exist).

Au forms three oxides, Au^O, AuO, and
AUjO, ; AUjO is slightly sol. cold water ; a few
salts corresponding with Au.,0, are known, e.g.

Au(N03), ; AuSO, correspond's with AuO. AUjO,
forms aurates, e.g. KAuOj, by reacting with
alkalis. The sulphides, Au^S and AuS, form
thio- salts with the alkah" sulphides, e.g. NaAuS

;

but these thio- salts have been examined very

slightly. The .chlorides are AuCl and AuCl,

;

the acids HAuCl,, HAuBr^, and EAMCy„ and
salts of the form M'AnI„ are known. Tha
compounds of An are easily decomposed with
separation of Au.

The Ft metals fall into two families : (1) Bu,
Bh, Fd, and (2) Os, It, Ft. The elements, as a

group, possess the physical characters of metals

very distinctly marked ; but the existence of

acidic oxides and sulphides points to the non-
metallic nature of these elements. Au is physi-

cally more metallic, and chemically more non-
metallic, than any of the other noble metala.

For the relations of An to Co and Ag, and
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the relations o this family to the members of
Group VIII. (Pe, Ni, Co, Eu, Bh, Pd, Os, Ir, Pt),

and also to the other members of Group I. (Li,

Na, K, Eb, Ca), v. Copper group ov elements,
Yol. ii. p. 250 ; v. also Ibon obovp of eiiEUents,
this vol. p. 65. For details about the individual
noble metals, v. Gou), vol. ii. p. 647 ; Imdium,
this vol. p. 46 ; Osmidm, Palladium, in this vol.

;

Platinum, Ehodium, andEuTHENiuM in vol. iv.

M. M. P. M.
BTOMENCLATTJEE. The nomenclature of

chemistry is based on the system introduced by
Lavoisier, De Morveau, BerthoUet, and -De Four-
oroy in 1787. The leading principles laid down
by the French chemists -were (1) that every sub-
stance is to be regarded as an element until it

is proved to Jbe otherwise ; (2) that the name of

a compound is to exhibit the elements, and as

far as possible the relative proportions of the
elements, of which it is composed. The names
given to elements are not based on any uniform
principle ; some are known by the names given
them for centuries ; more recently discovered

elements are named, sometimes from the names
of compounds of them well known before the
elements were discovered, sometimes from the
localities where the material was found from
which the element was prepared for the first

time, sometimes from a characteristic property

of the element, sometimes from fanciful con-
siderations, and sometimes to express the pride

of the discoverer in his oWn nationality. To all

more recently discovered metals have been given
names ending in um. Binary compounds are

designated bynames ending in ide, this termina-
tion being applied to the name of the more
negative element ; thus all binary compounds of

are called oxides. As CI is more negative than
S, it is better to call S^Cl, sulphur chloride than
chlorine sulphide. When two oxides, chlorides,

&c., of an element exist, they are generally dis-

tinguished by throwing the name of the more
positive element into adjectival form, and using

the termination ic to indicate more of the nega-

tive element, and otis to denote less of the nega-
tive element, relatively to a fixed quantity of the

more positive element ; thus the compounds FeOlj
andFeCl, are known as ferrous chlorideand ferric

chloride respectively. When more than two
oxides, chlorides, &o., of an element are known,
it is customary either to use prefixes di- (or hi-),

i/rii- (or ter-), &e., or to indicate the relative pro-

portions of the elements by such prefixes as

hypo- and per. It is also customary t(r give

names to certain oxides for the purpose of in-

dicating their acidic character. Thus the five

oxides of N have been named as follows at dif-

ferent times

:

NjO. Nitrous oxide ; nitrogen monoxide
(might also be called hyponitrons an-

hydride).

KO. Nitric oxide ; nitrogen dioxide.

N^O,. Nitrogen triozide; nitrogen sesqui-

ozide ; nitrous anhydride.

N2O4. Nitrogen dioxide; nitrogen tetroxide;

nitroso-nitric anhydride; nitrogen per-

oxide.

N2O5. Nitrogen pentoxide ; nitric anhydride

;

nitrogen peroxide.

The game name—^nitrogen dioxide—^bas been

given to two different compounds, NO and NO,

;

and the name peroxide has been used for NO^ and
NjOj. This illustrates a difficulty. The prefixes

mono-, di-, &c. are sometimes employed to de-

signate the firsi, second, third, &c., members of a

series of oxides, chlorides, &e. of the same
element, without implying anything as to the

number of O, CI, &a. atoms in the molecules of

the various compounds ; but the same prefixes

are employed sometimes to imply one, two, &c.

atoms of O, CI, &o. On both systems of naming
NjO is called monoxide ; on the first system NO
is called dioxide, but on the second system it

must be called monoxide; hence the seoonb
system of naming gives the same name to two
different compounds. To get over this difficulty

NjO may be called dinitrogen monoxide, and NO
mononitrogen monoxide ; but such names are

cumbersome. The prefix per- is generally em-
ployed to designate the highest compound of a
series, i.«. the one with relatively most negative

element; but a higher compound may be dis-

covered ; in such a case the prefix, if used at all,

must be moved from the older to the more
recently discovered substance. Salts are named
from the acids of which they are metallic de-

rivatives. If there are two acids containing the

same elements, to that with relatively more of

the negative radicle is given a name ending in

-ie, and its salts are called -ates ; to the other

acid is given a name ending in -ous, and its salts

are called -ites. By the use of prefixes per-,

hypo-, &a., four or five acids and their salts may
be named, e.g.

HCIO. Hypochlorous acid.

HClOj. Chlorous acid.

HClOj. Chloric acid.

HCIO,. Perchloric acid.

Compounds which probably contain the OH
group are generally called hydroxides, and those
containing the SH group are called hydro-
sulphides or sulphydrates. These names more
or less imply a special view of the structure of

the compounds ; as the same view is not always
held by all chemists, it seems preferable to call

a commonly occurring compound, such as KOH,
potash, rather than potassium hydroxide. The
nomenclature of organic chemistry must be

based on certain conceptions regarding the
structure of carbon compounds. These com-
pounds are so numerous, and many of them
show such small differences in empirical com-
position, while not a few are identical in com-
position, that it would be impossible to frame a

systematic nomenclature, without the help of the

conceptions of molecular structure which lie at

the root of organic chemistry. In other words,

names cannot be found for the vast variety of

carbon compounds without considering the pro-

perties and functions of these compounds as well

as their composition ; but the onlywaywe have of

expressing, at present, the chemical properties

of carbon compounds is in terms of the mole-
cular and atomic theory. For complicated ex-

amples V. Azo- COMPOUNDS, vol. i. p. 369; for

some simpler cases v. HynBocABBONS, vol. ii. p.
715.

No attempt is made in this article to trace

the historical development of chemical nomen-
clature, nor to discuss fully the present systems
of naming used in the science. Chemical nomen-
clature is a subject the details of which must be
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learned gradually by studying chemical sub-

Btances and their reactions. The article Nomisn-

ciiATTJBB in the first edition of this Dictionary

contains references to the more important older

memoirs on the subject. In addition to these

should be added a report on chemical nomencla-
ture by a committee of the British Association
[B.A. 1884. 39). Eeference should also be made
to the suggestions of the Council of the Chemical
Society (O. J. 35, 277). M. M. P. M.

NONASEGANE v. Enndecane.
NONANE V. Ennanb.
NONAPHTHENE CsH,,. (136° cor.). S.G. fg

•763. H.C.V. 1,380,900. H.C.p. 1,383,400. Occurs
in Eussian petroleum (Markownikoff, J. B. 15,

331 ; Ossipoff, J. B. 20, 645). It is if'-cumene

hexahydride as it yields >(i-oumene sulphonic acid
on treatment with H^SO, (Konovaloff, G. G.
1887, 1133 ; J. B. 22, 4, 118). Br and AlBr,
yield tri-bromo-<('-cumene. Nitric acid (S.G.

1-4) yields CsHisNO^ (219°), which on reduction
yields CsH.^NHj (172°-177°), S.G-. s -873, smeU-
ing like ooniine. Chlorine yields CaH„Cl (186°),

whence C,H„I (110° at 200 mm.), CsH„OAo
(209°), and 0^„0H (191°), S.G.

Jg
-8972 may

be successively derived. Nonaphthyl iodide is

converted by Ag^O into (C(,H„)20 (301°), S.G. fg
•866. Nonaphthylene CjH,„ (136°), S.G. a -807

may be obtained from nonaphthyl chloride.

Isononaphthene OgH,j. (151°). H.O.v.
1,381,700. H.C.p. 1,384,200. Occurs also in Eus-
sian petroleum.

NONIC ACID 0,pH,s03. [187°]. Formed by
the action of bromine and alcoholic potash on
isopropyl-isovalerio acid (Wohlbriick, B. 20,

2886). Plates.

HONOIC ACID V. Ennoio acid.

NONTI. The radicle CjH,,, called Ennthi
in this Dictionary.

Di-nonyl is Ootodeoane.

NONYL ALCOHOL v. Bnnyl aioohol.

ITONTLENE v. Enntlene.
NONYLENIC ACID v. Ennenoio acid.

BTONYLIC ACID v. Ennoic aced.

NOEMETHYLKEMIPIC ACID v. Methyl de-
rivative of Dl-OXir-PHTH41iI0 ACID.

WOEMETHTLNITEOHEMIPIC ACID v.

derivatwe of Nitko-m-oxy-phthaiiIO acid.

KOENAECOTINE v. Narooiine.

NOEOPIAIfIC ACID v. Ofianic aoid.

NOEWEGIUM Ng. (?)At.w. 0.219. Thii
name was given by Dahll to a substance sepa-

rated by him from nickel-glance from the Nor-
wegian island of Osterd and ranked by him
among the elements (B. 12, 1731 ; 13, 250). Ac-
cording to Prochazka (A. G. J. 2, 213) the ele-

ment exists in some specimens of unrefined Pb
(along with Bi, Cu, and Ni). The claim of Kg
to rank as an element cannot be regarded as yet

satisfactorily established. Ng is said to show
great resemblances to Bi ; to melt at c. 254° ; to

form a fusible oxide resembling Bi20s. The
hydroxide is soluble in KOHAq, also in a large

excess of NH, or Na carbonate solution. If the

oxide is Ng^Os, the at. w. is approximately 219 ;

if the oxide is NgO, the at. w. is approximately

146. M. M. P. M.
NOTATION. The expression of the compo-

sition, and,.as far as possible, the properties, of

compounds by the use of symbols and fonnnlie.

The Subject is discussed sufficiently in the ar-

ticles Equations, chemioal (g. v. vol. ii. p. 433),

EoBMULiE (g. V. vol. ii. p. 572), and Isomerism
(gr. V. this vol. p. 79). M. M. P. M,

HTJCIN V. JuoLONE.
NUCITANWIN. Occurs in walnuts (Phipson,

C. N. 20, 116). Decomposed by dilute acid into

sugar and red amorphous rufic acid CijHg^O,,

which yields the salts CaC^sH^tO,, and
Pb0„H„0,.

HTTCLEIN V. Pkoieids, Appendix G.
inXCLEO-ALBTTMIIT v. Pboteids, Appen-

dix C.
NUCLEO-FEOTEIOS v. Pboteids, Appen-

dix G.
NVMBEES, LAW OF EVEN. Laurent (.1.

Ch. [3] 18, 266) said that the sum of the mono-
valent, trivalent, and pentavalent elements con-

tained in any well-defined and stable compound
is always an even number. This lam of even

mimbers was long an article of belief among
orthodox chemists. If by an M-valent element is

meant one the atom of which combines directly

with n other atoms to form a molecule, then there

are several exceptions to the so-called law ; e.g.

themolecules InCl^, InClj, andprobablyInCl exist

as gases ; so do the molecules FeCl^ and Fed,, the
molecules WCl^ and WClj, &o. M. M. P. M.

N0PHAEIH CjgHjiNA- -A-d amoi-phous

substance in the rhizome of Niiphaa- lutemn

(Griimng, J. 1882, 1156).

NUX VOMICA V. SmYCESvm.

o
n-OCTADECANE 0„Hjj. [28°]. (317°).

S.G. "£ -775
; f -768. Occurs in paraffin from

brown coal. Formed by reduction of stearic
acid with HI and P and by the action of Na on
ennyl iodide (Krafft, B. 15, 1703 ; 16, 1723 ; 19,
2221 ; 21, 2261). Hexagonal tables.

OCTADECINENE O.^H,,. [30°]. (184° at
15 mm.). S.G. »£ -8016. Formed by heating
!?i»fj8eBrj with aloohoUe potash (Krafft, B. 17,
1374). P]b,tea.

OCTADECOIC ACID (0,H„)jCH.COjH. [39°].

(above 300°). Prepared by heating di-ootyl-

malonio acid (Conrad a. Bischoff, B. 13, 597).

White crystals.

OCTADECYL ALCOHOL 0„H„.OH. [59°].

(210° at 15 mm.). S.G. V -8048; »,» -7849.

Occurs in crude cetyl alcohol, and_ is pre-

pared by reducing stearic aldehyde with zino-

dust and acetic acid (Erafit, B. 16, 1722; 17,

1627).
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Acetyl derivative [o. 31°]. (223° at 15
mm.).

OCTADECYL-BENZENE O.jH^.CjHs. [36°].

(249° at 15 mm.). Formed from ootadeoyl iodide,

iodo-benKene, and sodium (Krafit, B. 19, 2984).
yields a solid sulphonio acid.

OCTADECYLENE OjsHas. [18°]. (179° at

15 mm.). S.G. V '7910; "i -7881. Formed by
distilling ootadeoyl palmitate (Erafit, B. 16,
3024).

Octadecylene OisH,,. Anthemene. [64°].

S.G. iS -942. V.D. 127(H = 1). Obtained from
Anthemis nobiKs by extracting the blossoms
with ligroin (Naudin, Bl. [2] 41, 483). Minute
needles.

OCTABECTLENE BBOMIDE v. Di-bbomo-
OCTADECANE.

OCTADECYI IODIDE C^H,,!. [33-5°] (K.);

[43°] (S.). From the alcohol, I, and P (Kraftt,B.
19, 2984; Sohweizer, Ar. Ph. [3] 22, 753).

OCTADECYL-PHENOL 0„H3,.CjH,.0H. [84°].

(277° at 15 mm.). Formed by fusing ootadeoyl-
benzene snlphonic acid with potash (EraSt, B.
19, 2985). Plates (from alcohol).

OT-OCTANE CsH,8. Mol. w. 114. (125°). S.G.
s -7188. V.D. 4-03 (Lemoine, Bl. [2] 41, 163),

C.E. (0°-10°) -001186
;
(0°-100°) -001331 (Thorpe,

O. J. 37, 217). S.V. 186-3. Occurs in American
petroleum (Felouze a. Cahours, A. 127, 197;
Sohorlemmer, G. J. 15, 419). Formed by the
action of zinc and EClAq on sec-octyl iodide

(Schorlemmer, C. J. 27, 1029), by the action of

sodium-amalgam on ra-octyl iodide (Zincke, A.
152, 15), and by the action of sodium on w-butyl
iodide (Schorlemmer, A. 161,280). Obtained also

by distilling whale oil under pressure (Engler,

B, 22, 595). Oil.

Is0-0ctanePr.CH2.CHj.Pr. Di-isobutyl. (108°).

S.G. 2 -709 ; 22 -693 (W.) ; S -711 (Thorpe). C.B.
(0°-10°) -001205; (0°-100°) -001401. /«„= 1-3943

atl6°(W.). E„ = 64-47. S.V. 184-5 (SchifE, 4.
220, 88). VJ). 3-94. Formed by electrolysis of

potassium isovalerate (Kolbe, A. 69, 261 ; C. S.

Mem., 3, 378 ;_ C. J. 2, 157). Formed also by the
action of sodium on isobutyl iodide and on a
mixture of isoamyl and isopropyl iodides (Wurtz,
A. 93, 112 ; 96, 364 ; Schorlemmer, Pr. 16, 37

;

A. 144, 188 ; W. C. WiUiams, G. J. 31, 541; 35,

125). Occurs also among the products of the
distillation of whale oil under pressure (Engler,

B. 22, 595). Oa.
Octane C^Me,. Sexa-methyl-ethane. [97°].

(106°). Formed from tert-butyl iodideandsodium
(Lwow, Bl. [2] 35, 169).

Octane OsH,, (119°). V.D. 3-97 (obs.).

S.G. ii •712. Formed by reduction of coniine,

ooniceine, or conhydrine by prolonged heating

with HI and P (Hofmann, B. 18, 12).

OCTANE DICARBOXYLIC ACID CioH.aO^.
[184°-194°]. A product of the action of sodium
on bromo-methyl-ethyl-acetic ether (Pagen-

stecher, A. 195, 121). Crystals (from water).

Octane dicarbozylic acid

002H.CH,.CHMe.[CHJ,.C0:^. [44°]. Methyl-

azelaXe aeid. Formed by heating the tetra-

carboxylio acid (Perkin, jun., C J. 51, 218).

Crystals.—AgjA". Ethyl ether Bt^". Oil.

Octane tetracarbozyUc ether

(C0jEt),CH.CHMe.(CHj),.CH(C02Et)j. (275° at

60 mm.). A product of the action of di-bromo-

methyl-pentamethylene on malonic ether (Perkin,

O.J. 53,217). Syrup.
Octane tetradeca-carbozylic ether

C02Et.CHj.[C(COjEt)J„.CHj.C02Bt. Formed
from chloro-butane heptacarbozyUa ether and
sodium butane heptacarboxylio ether (Bischoff,

B. 21, 2116). Viscid oD.
OCTENE V. OOTYEENB.
OCTENOIC ACID CjH„Os i.e.

Pr.CHj.CH:CH.CHj.C02H. (231°). Formed by
distilling isobutyl-paraconio acid (Fittig, B. 21,

920 ; A. 265, 103). Oil.

Octenoic acids are also formed by oxidation

of octenoic aldehyde (Fossek, M. 2, 622), and by
reduction of suberene-carboxylic acid CgHi^O,
(Spiegel, A. 211, 119). They are volatile with
steam.

OCTENOIC ALDEHYDE C^,fl. (150° at

18 mm.). Formed by heating isobutyrio alde-

hyde with cone. KaOAcAq at 150° (Fossek, M.
2, 614). Liquid, volatile with steam. Forms a
mirror with ammoniaoal AgNOj, and a crystal-

line compound with NaHSO,. Yields acetic and
isobutyric acids on oxidation.

Octenoic aldehyde PrCH:CBt.CHO. (173°).

Formed from butyric aldehyde and aqueous
NaOH or NaOAo (Baupenstrauch, M. 8, 108).

Oil. Eeacts with phenyl-hydrazine. Yields

OgHigO (161°) on reduction with iron and HOAo.
Octenoic aldehyde OsHuO. (230° i.V.). S.G.

2 -958. Formed by passing dry HCl into iso-

butyric aldehyde (Oeconomides, Bl. [2] 36, 209).
Oil, resinified by potash. Bednces ammoniacal
AgNOj forming a mirror.

OCTENYL AICOHOI. C,H„0 i.e.

CH2:CH.CH2.0EtjOH. Di-ethyl-allyl-carUnol.

(156°). S.G. g -889. C.E. (0°-33°) -00104.

Formed from di-ethyl ketone, allyl iodide, and
zinc (Sohirokoff a. SaytzefE, A. 196, 113). Oil.

Yields di-ethyl-ketone and propionic aeid on
oxidation. With HOCl it forms a compound
converted by caustic potash into tri-oxy-octane.

KMnOiyields CEt2(OH).CH2.CO^. DUuteH^SO^
at 100° yields octiuene (c. 123°) (Beformatsky,
J.pr. [2] 30,217).

Octenyl alcohol CMePr(C3H5)(0H). (160°).

S.G. g -8486
;

%" -8346. Formed from methyl
propyl ketone, allyl iodide, and zinc (Seml-
janitzin, J. pr. [2J 23, 263 ; Beformatsky, J. pr.

[2] 40, 412). Kelds CMePr(0H).CH2.C0jH on
oxidation.

OCTENYL CHLOEIDE C„H„.CH:CHC1.
(168°). S.G. 2-927. Formed from OsHijClj and
alcoholic potash (BShal, A. Gh. [6] 16, 278).

Liquid, smelling like carrots.

OCTINENE OeB.^,i.e.CB:,.0'G.G^M„. Methyl-
amyl-acetylene. (133°). S.G. 2 -771. Formed by
the action of alcoholicpotash 6n octylene bromide
(derived from octylene got by dehydrating octyl

alcohol) (Eubien, A. 142, 299; B6hal, Bl. [2] 47,

33 ; 48, 704 ; 50, 359, 629 ; A. Gh. [6] 15, 274,

428). Mobile liquid. Does not react with am-
moniacal CujCl,. On dissolving in cold H2SO4
and pouring into ice-cold water it yields the
ketone C,H,„0 (171°), S.G. « -835 which forms
hexoic and acetic acids on oxidation.

Octinene C^„ i.e. CHiC.CHj.CsH,,. (125°-

133°). Obtained by heating the preceding
isomeride with sodinm at 110° (BShal). Liquid.
Forms a yellow pp. with ammoniacal cuprouB
chloride.
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Octinene ObH„. OonyUne. (125°). V-D.
65'6 (H = l), Obtained by dry distillation of di-

methyl-coniine methylo-hydroxide and by heat-

ing ' azooonliydrine ' with PjO, (Wertheim, A.
123, 170; Hofmann, B. U, 710). Oil. Forms a
di-bromide (v. Di-bbomo-oottlbne).

Octinene OsH,,. Diisocrotyl. [5°]. (125°-
130°). Formed from CMej:CHBr and sodium
(Pribytek, J. B. 20, 506). Oil, rapidly absorbing
oxygen.

Octinene CH,:CMe.CH2.CH2.CMe:CH,. (114°).

Formed from CHjtOMe.CHjCl and sodium
(Przybytek, B.20, 8240).

Octinene OsH,,. (c. 123°). S.G. g -7734 ; m
•7588. Bao 62-12. Formed by heating ootenyl
alcohol CH2:CH.CHj.CEtjOH with dilute HjSO,
at 100°

_
(Eeformatsky, J. pr. [2] 30, 217).

Mobile liquid, absorbing oxygen from the air.

Combines with bromine. Oxidised to acetic and
propionic acids by chromic acid mixture. Yields
0,H„Br,.

Isomeride : Xylene tetrahydride.

OOTINOIC ACID V. Di-ailtl-aoetio acid.
OCTIUYL AICOHOl 0,H„0 i.e.

(CH2:CH.CHj)jCMe(0H). Methyl-di-alVyl-car.

bimol. (158° cor.). S.G. g -864; « -852. H.O.
1,201,400 (Longuinine, A. Gh. [5] 23, 388).

Formed from aUyl iodide, acetic ether, and zinc
(SaytzefE a. Sorokin, B. 9, 83, 277 ; A. 185, 169).
Yields oxy-methyl-glntaric acid on oxidation.

Acetyl derivative (177° cor.).

OCIOD£CAK£ v. Ootasecaisib.

n-OCTOIC ACID O^K^flJ.e. CH,(Ott,),.CO.;H.

CapriUc acid,. Mol. w. 144. [17°]. (237° i.V.).

S.a. g -927 (Zander, A. 224, 71) ; g -913
; | -908.

M.M. 8-565 at 18-5°. S. -25 at 100°. H.C.
1,138,694 (Louguinine, A. Ch. [6] 11, 221);
1,145,600 (Stohmann, /. pr. [2] 43, 18). C.B.
(0°-10°) -00092. S.V. 197-8. Occurs as glyceryl

ether in butter (Leroh, A. 49, 214) in cocoa-nut

oil (Fehling, A. 53, 399; Eenesse, A. 171, 380),

and in Limburg cheese (Iljenko, A. 55, 83). It

occurs also in fusel oil from various sources.

Formed by oxidation of n-ootyl alcohol (Zincke,

A. 152, 9) and by saponifying its nitrile which
is formed by the action of bromine and NaOH
on the amide of ennoic acid (Hofmann, B. 17,

1408). Formed also by oxidising di-oxy-steario

acid with alkaline KMnO, (Spiridonofi, J.pr. [2]

40, 248). White crystals, insol. cold water.

Salts.—BaA'j. S. -62 at 20°.—CaA'^aq.—
ZnA'j. [136°].—PbAV [84°].—CuA'j. [266°].—
AgA' : white curdy pp.

Methyl ether MeA'. (193°). S.G. g -8942.

S.V. 220-1. O.B. (0°-10°) -00094 (Gartenmeister,

A. 233, 286).

Ethyl ether EtA'. Mol. w. 172. (206°).

S.G. g -8842. S.V. 245-9. C.E. (0°-10°)

•00098.

JPropyl ether FtA.'. (225°). S.G. g -8805.

S.V. 270-3. C.E. (0°-10°) -00092.

Butyl ether 0,H,A'. (240-5°). S.G. 2

8797. S.V. 295-9. C.E. (0°-10°) ^00094.

Hevtyl ether C^H.^A'. (290°). S.G. %
•8754. S.V. 377-0. C.E. (0°-10°) -00086.

n-Octyl ether CsH„A'. (306°). S.G. g
•8755. S.V. 404-3. C.E. (0°-10°) -00084.

Phenyl ether FhA.'. (300°).

Amide O^HtfiJUBr [106°]. S. -454 at

100°. Plates.

Anhydride (CbH„0)jO. (o.285°). (Chiozia,
A. 85, 229).

Nitrile 0,'E„lCm. (195°) (F.); (199°)
(Hofmann, B. 17, 1410). S.G. la -82 (Felletar,

Z. [2] 4, 665).

Iso-octoic acid CsHijOj. (219°). S.G. 9 •926;

»3P'911. S. •15atl5°. Formed by oxidising iso-

ootyl alcohol (W. O.Williams, 0. J. 31, 542 ; 35,

129). Liquid.-NaA'.—KA'.—MgA',2aq.—AgA'.
Crystallises from hot water.

Ethyl ether EtA'. (175°).

• Iso-octyl ether CgU^X'. (c. 280°).

OctoicaeiaCH2Pr.CHj.CHMe.CO2H. (0.215°).

Formed by oxidation of isodibutol C,H,|,0 (But-

lerow, A. 189, 70). Liquid. Probably identical

with the preceding acid.

Octoic acid CMea.CMe^.CO^H ? (210°-230°).

Formed, in small quantity, by passing CO over a
mixture of NaOMe and NaOAc at 200° (Geuther

a. Frohlich, A. 202, 313).
Octoic acid Pr^CH.COjH.
Di-n-propyl-acetie acid. (220°). S.G. g/9215.

Obtained by boiling di-propyl-acetoacetio ether

with alcoholic potash or by heating di-propyl-

malonic acid (Burton, Am. 3, 389 ; Fiirth, M. 9,

317).—CaA', 2aq. S. 9^57 at 0° ; 1-65 at 80°.—
BaA'j.—AgA'. S.-123.

Ethyl ether EtA'. (183°).

Octoic acid CH^Pr-CMej-COja. [18°]. (215°).

Obtained from its ether, which is formed by the

action of sodium on isobntyric ether (Briigge-

mann, A. 246, 149). Large hexagonal plates.

OCIOIC ALDEHYDE C,H,„0. (171°). Oc-
curs among the products of the distillation of

castor oil soap (Limprioht, A. 93, 242 ; Bonis,

A.Ch. [3] 48, 99 ; Stadeler, J.^r.,72, 241 ; Dachauer,

A. 106, 270 ; B^hal, Bl. [2] 47, 33, 163). Formed
also by distilling a mixture of calcium octoate

and calcium formate. Liquid. Combines with

NaHSO,. Yields a mirror with ammoniacal
AgNO,.

Oxim (222°).

Octoic aldehyde C,H,CHEt.CHO. (161°).

Formed by reduction of octenoic aldehyde (Ean-

penstrauch, M. 8, 108). Oil. Volatile with

steam. Beduces ammoniacal AgNO,.
OCTO-ICOSONOIC ALDEHYDE O^^TLJ) i.e.

O.H,..CH:C(C.H„).0H:C(O.H,0.CH:0(O.H„).OHO.

(e. 335°). A product of the action of alcoholic

potash orof AojO on heptoic aldehyde (oenanthol)

(Perkin, C. J. 43, 66). Oil. Yields a mixture of

heptoic and hexoio acids on fusion with potash.

OCTONAPHTHENE CjH,,. (119°). Occurs in

Bussian petroleum (Markownikoff, B. 20, 1851).

Yields a very little tri-nitro-m-xylene on treat-

ment with HjSO^ and HNOj. H^SOj yields a

Bulphonio acid, the amide of which crystallises

in needles [220°].

OCTYL. The radicle CjH,,, which is also

called Cafbtl.
Di-octyl V. Hexadecane.
OCXYL ACETATE v. Acetyl dervoaiwoe of

OOTYIi AIiCOHOIi.

DI-OCTYL-ACETONE v. Methyl heptadeoyl

EEIOKE.
M-OCTYL ALCOHOL C,H„0. Mol. w. 130.

(195-5° i.V.). S.G. g -8375 (Z.) ; ^ -8301 ; |§

-8249 (P.). O.B. (0°-10°) -00080. M.M. 8-880

at 20° (Perkin). S.V. 190-6 (Zander, A. 224,

84) ; 197-3 (Eamsay). Obtained from its acetyl

derivative which occurs in the volatile oil of cow<
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parsnep [Eerachtim SphondyKum), and in the
oil ol H. giganteum (Zincke, A, 152, 1 ; £. 4,

822 ; Meslinger, A. 185, 26). The butynyl deri-

vative occurs in the ripe fruits of JPastinaca
sati/va (Benesae, A. 166, 80). Heated with am-
moniacal ZnOl, at 280° it yields a mixture of

mono- di- and tri- ootyl-amines, the yield of

mixed bases amounting to 70 per cent, of the
alcohol used (Meiz a. Gasiorowski, B. 17, 629).

Acetyl derivative CsH„OAc. (212° cor.).

B.G. 2 -8847 (G.) ; ff -8744
; ff -8678 (P.). O.B.

(0°-10°) -00094. S.V. 246-8 (Gartenmeister).

M.M. 10-601 at 16-1° (Perkin, C. J. 45, 421).

Benzoyl derivative CsH„OBz. (306°).

Ethyl etherO,Ht,0^t. (183°). B.G.i2;-79.

Sec-Octyl alcohol 0,H,3.CH{0H).CH3.
Capryl alcohol. Methyl-hexyl-carbinol. (179-5°

cor.). S.G. if -8236 ; g| -8178. M.M. 9-004 at

12-4° (Perkin). S.V. 191-3 (Schifl, A. 220, 103).

Ms = 1-4297. Bo, =65-57 (Briihl, A. 203, 28).

Formed by distilling sodium ricinoleate with
KaOH (Bouis, A. 97, 34; Moschinin, A. 87,

111; A. Oh. [3] 44, 140 ; Limpricht, A. 93,242;
Nelson, 0. J. 27, 837 ; Schorlemmer, Pr. 16, 376

;

O. J. 27, 1029). Obtained also from n-ootane -nt

octyl chloride and octyl acetate (Schorlemmer,

A. 152, 152). Tields methyl hexyl ketone on
oxidation.

Acetyl derivative CgH.jOAo. (193°).

Octyl alcohol O^^fi. Di-isohutyl hydrate.

(180°). S.G. 2 -841. Formed by chlorinating

CHjPr.CHjPr, converting the resulting octyl

chloride into octyl acetate, and boiling this with

KOHAq (W. 0. Williams, O. J. 35, 127). Yields

an octoic acid on oxidation.

Octyl alcohol 0,H„0. (c. 162°). S.G. V
820. Formed at the same time as the pre-

ceding (W.). Yields on oxidation a ketone

C.H3.CO.O3H, (160°).

Octyl alcohol CHEtj.CH(OH).C2H5. (164°-

168°). Formed from CBLjBr.COBr and ZnEtj

followed by water (Winogradoff, A. 191, 125).

SI. sol. water.

Octyl alcohol CsH„0. (174°-178°). S.G. 2

811. Obtained from octylene, by treatment

with HI, the resulting octyl iodide being con-

verted into octyl acetate by AgOAc (De Clermont,

C. B. 66, 1211 ; A. 149, 38 ; Bl. [2] 12, 212).

Yields a ketone CjHijO on oxidation, and, on

toither oxidation, acetic and hexoic acids. Is

probably identical with methyl-hexyl-carbinol.

Acetyl derivative. (0. 176°).

Tert-Octyl alcohol Pr2CMe(0H). (161-5° cor.).

S.G. "b"
8236 ; ^9 ^8151. Formed from di-propyl

ketone, Mel, and zinc, followed by water (Sayt-

zeff, J.pr. [2] 31, 320 ; Bl. [2] 45, 257). Yields

acetic, propionic, and butyric acids on oxida-

tion.

Acetyl derivative. (0. 175°). S.G. %"

8554. (160-5°). S.G. 22 -838.

Teri-Octyl alcohol CEt2Pr(0H). Formed

from butyryl chloride or EtCOPr and ZnBtj

followed by water (Butlerow, Bl. [2] 5, 17;

SokolofE, /. B. 1887, 595). Yields butyric, pro-

pionic, and acetic acids on oxidation.

Acetyl derivative. (177°).

Octyl alcohol CMe3.CHj.CMej(0H). IsodA.

butol. [0. - 20°.] • (147°). S.G.2.842. Formed

from ' di-isobutylene ' hydroiodide and Ag^O

(Butlerow, 4.189, 53). Yields OMe,.CO^ and

flofltons on oxidation.

Sec-Octyl alcohol. (182°-186'>). Obtained

from M-octane by chlonnation and oonversiou

of the mixed octyl chlorides into acetates

(Schorlemmer). Yielda propionic and Valeria

acids on oxidation.

Acetyl derivative, (200°).

OCTYL ALLOPHANATB C,oHa,N,0, i.e.

CjH„O.OO.NH.CO.NHj. [156°]. Formed from
octyl alcohol and C1.C0.NH, (Gattermann, A.
244, 40). Silky needles, v. sol. hot alcohol.

w-OCTYLAMINE C»H„NH,. (186°) (E.);

(180°) (H, a. D.). Formed, together with di- and
tri-octyl-amine, by heating octyl iodide with
alcoholic NH, at 100°, or octyl alcohol with
ammoniaoal ZnCl, at 280° (Benesse, A, 166, 85

;

Merz a. Gasiorowski, B. 17, 629). Formed also

by reducing nitro-octane (Eichler, B. 12, 1885),

and produced by decomposition of the urea

C8H„NH.C0.NH.C0.0,H„ [100°], which is pro-

duced by the action of KOBr on ennoic amide
CjH„.C0.NHj (Hofmann, B. 16, 773; Hoogewerff

a. van Dorp, B. T. C. 6, 387). Oil.—B'HCl.—
B'jHjPtCl..—Piorate [113°]. Plates (H. a. D.}.

Sec-Octylamine 0,H,s.OH(NHj).GH,. CapryU
amine. (175°) (B.); (163°) (Jahn, M. 3, 172).

Formed, together with the di- and tri-octyl-

amines, by heating iso-octyl chloride with
aqueous NH, (Malbot, O. B. 105, 676 ; A. Ch.

[6] 13, 507 ; of. Squire, O. J. 7, 108 ; Cahours,

A. 92, 399; O. B. 39, 254; Bouis, A. Ch. [8]

44, 139). Formed also by heating the alcohol

with ammoniacal ZnCI, at 260° (Merz a.

Gasiorowski, B. 17, 634).—B'HCl.—B'HI.—
B'HAuCl^.-^B'JH2PtCl,.— B'HNOj.—B'jHjBO,

!

crystalline, y. sol. water.

Di-re-octyl-amine (CsH„)jNH. [37°]. (298°).

V.D. 8-27 (obs.).—B'HCl.—B'jHjPtClj: nearly

insoluble yellow plates (M. a. G.).

Di-iso-octyl-amine. (260°-270°). V.D. 8-49

(obs.).—B'HCl.-B'HAnOli.-B'jHjPtCV
Tri-n-octylamine (CjH„)3N. (367°). Solid,

al. sol. 90 p.c. alcohol.—B'jHjPtOl,.
Tri-iso-octyl-amine (CaH„),N. (c. 370°). Oil.

—B'jH^tCla : reddish-brown mass.

M-OCTYl-BENZENE C8H„.0,H5. [-7°].

(263°). S.G. H -849. Formed from bromo-

benzene, n-ootyl bromide, and sodium (Schwei-

nitz, B. 19, 641; Ahrens, B. 19, 2718).

Octyl-benzene Si.CH^(OE^)t.O^B.^. (245°-

255°). Formed by heating phenacyl-isoamyl-

malonic acid with zinc-dust (Paal a. Th. Hoff-

mann, B. 23, 1502). Oil, with blue fluores-

cence.

Beferences.—Beomo-, Chlobo-, and Iodo-

OOTTL-BENZENB and OoTYL-PHENYli-AMlNB.

M-OCTYL-BENZENE SULPHONIC ACID
CjHij.C^j.SOsH. Formed by sulphonation of

M-octyl-benzene (Schweinitz, B. 19, 642).

—

BaA'^aq.-PbA'jSaq.-AgA'aq: minute soluble

prisms.

n-OCTYL-BENZOIC ACID C^RsO, «.«.

C,H„.0.H,.C0jH[l:4]. [139°]. Formed hy
saponifying its nitrile which is obtained by

distilling theformyl derivative ofjj-ootyl-phenyl-

amine with zinc-dust (Beran, B. 18, 138),

Plates or needles.—AgA'.

Nitrile CgH„.CeH,.CN. (0. 312° nnoor.).

OCTYL BROMIDES. Formed from the oor>

responding alcohols, Br, and P (Zincke, A,

152, 5< Lachovitoh,4. 220, 181).
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0H3(CH2)eCHiBr. (199°) {7,.) ; (204° oor.)

(Perkin). S.G. i| 1-1180
; i 1-1099.

C.H„.CHBr.CH,. (188°). S.G. sa 1-099.

OCTYL CARBAMATE NHj-COjCsH,,. [55°].

(231°). Formed from sec-ootyl (oapryl) alcohol

and CNCl at 100° (Arth, Bl. [2] 45, 703 ; A. Ch.

[6] 8, 480). Crystals, v. sol. alcohol.

n-OCTYL CHLORIDE OB.JCIL,),CBfil. Mol.
w. 148-5. (180°) (Zinoke, A. 152, 4) ;

(183°

cor.) (Perkin). S.G. ft -8786 ; || -8719. M.M.
10-128 at 18°. Formed from w-ootyl alcohol.

Sec-Ootyl chloride 0,H,s.0H01.0Ha. (172°

cor.). S.G. If -8708; |f -8639. M.M. 10-248

at 18° (Perkm). Formed from sec-octyl alco-

hol and HCl (Bouis, A. 92, 398 ; Malbot, Bl.

[3] 3, 68). Obtained also, together with the

preceding isomeride, by chlorinating «-ootane

(Sohorlemmer, A. 152, 152).

Octyl chloride Pr.CH2.CHj.CHMe.CHjCa. A
mixture of this chloride with Pr.CH2.CHCl.Pr is

formed by chlorinating PrCHj.CHjPr (Williams,

0. J. 35, 127 ; cf. Sohorlemmer, A. 144, 190).

Octyl chloride CMe3.0Hj.CClMej. (145°-

150°). S.G. 2 -890. Formed from ' diisobutylene

'

and HCl at 100° (Batlerow, A. 189, 51).

Octyl chloride CBtjPrOL (155°). (Butlerow,

Bl. 5, 24).

n-OCTYIENE C,H,e. Octene. (123°). S.G.
11 •722. Formed from n-ootyl alcohol, 1, and P
(Moslinger, A. 185, 52).

Octylene CsH,„. (123°) at 750 mm. S.G.

»^-7294 (S.); "£ -7197 (Briihl, A. 235, 11). C.B.

(9-9-123-41 -00138. ;«„ 1-413. S.Y. 177-2 (Sohiff,

A. 220, 90). Formed by heating sec-octyl alcohol

with H2SO, or fused ZnOlj (Bouis, A. 92, 396).

Formed also, together with octyl bromide, by the

action of P and Br on sec-octyl alcohol (Lacho-

vitch, A, 220, 185). It is also a product of the

action of NHjAq on sec-octyl iodide at 150°

(Malbot, A. Ch. [6] 18, 514). Oil, with unplea-

sant odour. Hot aSected by cold alcoholic KOH.
Is perhaps identical with the preceding octylene.

Octylene CMe^iCH.CMoj. DUsobutyUne.
(103° i.V.) (B.); (112°) (Malbot, A. Ch. [6] 19,

370; O. B. 108, 957). S.G. 2 -734. H.C.
1,252,600. H.F. 51,500. Formed by polymerisa-

ion of isobutylene by heating with HjSO, (1 pt.)

and water (Ipt.) at 100° (Butlerow, B. 8, 1683;

9, 1687 ; A. 180, 245 ; 189, 44 ; /. B. 1882, 190

;

KonovalofE, BZ. '[2] 34, 334). Yields acetone,

CMej.COjH, and ozy-octoic acid on oxidation.

Octylene CMePr:CHEt. (120-4° cor.). S.G. %°

7314. Formed in the action of Mel and Zn on
di-propyl ketone (Sokoloff, J.pr. [2] 39, 444).

Octylene CEtPr:CHMe or CEt^iOHEt. (119°).

S.G. ^ -7365. A product of the action of EtX
and zmc on ethyl propyl ketone (Sokolofi, J. pr.

[2] 39, 440). OH. Yields acetic, propionic, and
butyric acids on oxidation.

Octylene PrCH:CHPr. (116°-120°). Formed
from PrCH(OH).CH(OH)Pr and HI at 140°,

followed by alcohoUo potash (Fossek, M. 4, 673).

Octylenes of undetermined composition

have been prepared by Schorlemmer {A. 125,

113),Cahours(J.1850,402; 1863,529); Eenard
(Bl. [2] 39, 541), Wurtz (A. 128, 230), Cloez (B.

1, 823), Williams (B. 10, 908), Thorpe a. Young
{a. 165, 14), and Fittig (4. 117, 77).

OCTYLENE BBOUIBE v. Di-bhosio-ociane.

OCTYLENE GLYCOL v. Di-ojcy-ooianb,

OCTYLENE OXIDE C,H„0. (145°). S.Q.
i5 -831. Formed by the action of KOH at 180°
on the chloro-octyl alcohol formed by union of

octylene with HOGlJClermont, C. R. 68, 1323).
M-OCTYL IODIDE C,H„I. (220°) (Moslinger,

B. 9, 998) ; (225-5°) (Dobriner, A. 243, 29). S.G.
9 1-3533 (D.)

; ff 1-8407
; ff 1-8316 (Perkin).

C.B. (0°-10°) -00089 (D.). M.M. 16-197 at 20-7°.

S.V. 222-6. Formed from the alcohol and HL
Sec-Octyl iodide 0„H,3.CHMeI. (211°).

S.G. ia 1-31 (B.) ; 2 1.355 (Krafft, B. 19, 2222).
Formed from the alcohol (Bouis, A, Ch. [3] 44,

181 ; Squire, C. J. 7, 108).
Octyl iodide OsH„I. (120° in vaew). S.G.

2i 1'314. Formed from octylene and HI (De
Clermont, Bl. [2] 12, 212).

DI-OCTYL-MALONIC ACID O.gHjA i.«.

(CsH„)2C(00jH)j. [75^. Crystals, insol. water
(Conrad a. BischofE, B. 13, 597 ; A. 204, 163).

Ethyl ether Etji.". (338°). S.G. if -896.

OCTYL NITRITE C,H„.0.N0. (176°). S.G.
K -862. Formed from octyl alcohol and HNOj
(Bichler, B. 12, 1887).

Sec-Octyl nitrite C„H„.CHMe.0.N0. (165°).

S.G. 2 -881. Formed by the action of glyceryl

trinitrite on sec-octyl alcohol (Bertoni, O. 16,

620). Oil, V. sol. ether.

OCTYL OXIDE (C.H„)A (292°). S.G. g
-8204. C.B. (0° 10°) -00088. S.V. 403-6.

Formed from C,H„ONa and 0,H,^ (Moslinger,

A. 185, 56; Dobriner, 4. 243, 10).

o-OCTYL-PHENYL-AMINE OgH„.C^4.NHj.
—B'HCL—B'^jSnCl, (Ahrens, B. 19, 2725).

jj-Octyl-phenyl-amine [20^. (310° cor.).

Formed by heating octyl alcohol with aniline and
ZnClj at 280° (Beran, B. 18, 132).—B'HCl.—
B'ijHjSOi.—B'jHjCjO, : white plates.

Formyl derivative [56°]. Plates.

Acetyl derivative OjiHa.NHAo. [93°].

Benzoyl derivative. [117°]. Plates.

The corresponding derivative of sec-octyl-phenyl-

amiue melts at 109°.

m-OCTYL-PHOSPHINE C,H,yPHi. (0. 186°).

S.G. ^ -821. Formed by heating octyl iodide

with PHJ and ZnO (Moslinger, A. 185, 65).—
B'HI : crystalline.

OCTYL SULPHATES.
Ti-Octyl-snlphnric acid CgH^O.SO^ (Mos-

linger, A. 185, 62). Forms a sparingly soluble

Ba salt, and an easily soluble E salt.

Sec-Oetyl-sulphurio acid CgHijO.SOjH
(Bonis, 0. B. 33, 144; 38, 935).—BaA'j 8aq.—
KA.' aq : pearly crystals.

n-OCTYL SULPHIDE (C,H„)2S. (above

810°). S.G. ^ -842. From the chloride and
EjS (Moslinger, A. 185, 59).

Sec-OCTYL SULPHOCYANIDE C^„NS i.e.

CsH„.CHMe.S.Cy. (142°). From the iodide

and potassium snlphooyanide (Jahn, B. 8, 806).

OCTYL-THIENYL KEIHYL KETONE
C,H2S(08H„).CO.CHs. (0. 352°). Formed, to-

gether with oily C4HS(08H„)(CO.CHj)j (which

yields an oxim [58°]), by the action of AcCl on
octyl-thiophene in presence of Aid, (Schweinitz,

B. 19, 646). Oil, volatile with steam.

ra-OCTYL-THIOCABBIMIDE G,H„.N:CS.
(232°). Formed from n-ootylamine (Jahn, B, 8,

804 ; M. 3, 173).

(o)-OCIYL-THIOPHENE 0,H„.C,HaS.

(258°). S.G. H -8118. Formed from octyl
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bromide, (a]-iodo-thIophene and Na in ether
(Sohweinitz, B. 19, 644). Oil.

Beferences,—Bbouo- and Iodo- ooiyl-thio-
PBENE.

OCTYL-THIOPHENE DICABBOXYLIC
ACID OsH„.04HS(OOjH), [185°]. Formed by
oxidising OiHS(C8H„)(CO.CH3)a with alkaline

KMnO, (Sohweinitz, B. 19, 646). Needles.—
BaA" l^aq.—CuA"2|aq.—AgjA" 3aq : yellow pp.

See-OCTYt-THIO-UBEA OaH.jNH.CS.NHj.
[114°]. Formed from sec-ootyl-thio-earbimide

and NH, (Jahn, B. 8, 804 ; M. 3, 173). Plates.

OCTYI-TOLYL-AMINE O.H3Me'(CsH„)NH,.
(325°). Formed by heating o-toluidine with
octyl alcohol and ZnCL; at 280° (Beran, B. 18,

145). Oil.—B'HCl.—B'sHjSOj.—B'ACA-
Acetyl derivative. [81°]. Needles.

Benzoyl derivative. [117°]. Plates.

OCTTL-TTBEA. Ennoyl derivative
C,H„NH.OO.NH.CO.CsH„. [97°]. From ennoio

amide, Br, and NaOHAq (Hofmann, B. 15, 760).

(ENAKIH-DIAOETONAJIINE v. Aobion-
AMIHE.

(ENANTHIC ACID v. Hefioio acid.

(ENANIHOL V. Eepioic aujehyde.
(ElfAKTHYIAMIirE v. Hepiylaminb.
(ENANTHYLIC ACID v. Heptoio acid.

(ENANIHYLIDENE v. Hepiinene.
(ENOGLXrCIN OjHsOj. [208'5°]. A sub-

stance resembling phloroglucin prepared from
oenolin, the red colouring matter of wine, by
potash-fnsion (Gautier, Bl. [2] 33, 583). Tables
(containing 2aq), m. sol. water. Gives no colour

with FeCl,.

(ENOLIN Oj,H2„0,„? A colouring matter
ppd. by adding lead subacetate to red wine
(G16nard, C. E. 47, 268 ; Gautier, Bl. [2] 32,

103) or by adding lime (Yarenne, Bl. [2] 29, 109).

Its composition is variable.

OIAZTHIOLES. Derivatives of <^:oh>^-
OILS. Liquids nearly or quite insol. water.

In a more restricted sense, the term oU is applied

to neutral liquids derived from plants or animals.

Oils are said to be ' fixed ' when they cannot be

distilled either alone or with steam without under-
going decomposition; oils that can be so dis-

tilled being termed volatile or essential oUs.

Most of the fixed oils are glycerides of stearic,

palmitic, and oleic acids {v. Glyoebin). Fatty

oils that absorb oxygen from the air and thus

become slowly converted into varnishes are

termed drying oils, e.g. linseed, hazel-nut, hemp,
and poppy oUs. Drying oils contain glycerides of

linoleio and similar unsaturated acids {v. Lmo-
LEi'c ACID and Fat). Essential oUs consist

either wholly of hydrocarbons or of mixtures of

hydrocarbons with compounds of carbon, hydro-

gen, and oxygen. These oxygenated compounds
may be compound ethers (oil of chamomile),

phenols (oil of thyme ; oU of caraway), ketones

(oil of rue), aldehydes (oil of cinnamon), or acids

(oil of valerian). Many essential oils deposit a

solid (stearoptene) on cooling strongly, leaving a

liquid portion (eloBoptenej. Most of the essential

oils contain terpenes or at any rate hydrocarbons

of the formula (CjHg)™ {v. Tekpbnes). The in-

dividual oils are described in their alphabetical

places. See also Fat.
_

OLEANDBINE. A poisonous alkaloid [70°-

7§°], in the leftves of the oleander (Lukomski, /.

1861, 546; Betelli, J. 1875, 783). Minnte crys-

tals (by sublimation).

OIEFINES. Hydrocarbons, 0„H2„, homolo-
gous with ethylene, so called from their property

of combining with chlorine and bromine, even in

the dark, forming oUy dichlorides and dibromidea
(v. vol. ii. p. 716).

OLEIC ACID 0,sH3,0j. Mol. w. 282. [8°]

(Schon, A. 244, 262) ; [14°] (Gottlieb). (223° at

10 mm.); (286° at 100 mm.) (KrafEt a. Noerd-
linger, B. 22, 819). S.G. 12 -808. Occurs as

glyceryl ether (triolein, vol. ii. p. 622) in most
fixed oils and fats (Chevreul, Becherches sur les

corps gras, p. 203 ; Varrentrapp, A. 35, 196

;

Laurent, A. Oh. [2] 65, 149; Gottlieb, 4. 57, 40;
Heintz,P.83,655; 89,583; 90,143; Berthelot,
A. Ch. [3] 41, 243). Prepared by saponifying
olive or almond oil with potash, decomposing
the soap with tartaric acid, heating the separated
fatty acids with PbO, extracting lead oleate with
ether, shaking the extract with HClAq, decant-
ing and evaporating the ethereal solution.

Properties.—White needles or (above 14°) oiL
Insol. water, v. sol. alcohol, miscible with ether.

May be distilled by superheated steam at 250°.

Neutral to litmus, but when impure it absorbs
oxygen, becoming acid and rancid. Gives a
crimson colour (Fettenkofer's reaction) when
heated with sugar or-furfuraldehyde and H^SO,
(MyUus, H. 11, 492).

Reactions.—1. Yields, on distillation, sebacio,

acetic, and hexoio acids, CO,, GH^, G^H^, and CO
(Engler, B. 22, 593).—2. Potash-fusion gives

acetate, pahnitate, and hydrogen.—3. Nitrous
acid converts it into the isomeric elaidic acid,

which is solid.—4. Nitric acid oxidises it to

acetic, propionic, butyric, valeric, hexoic, heptoic,

octoic, ennoic, decoic, suberic, pimelic, adipio.

and azelaic acids.—5. GZj/ce/w yields on heating

mono- and tri-olein.—6. Bromine > combines,
forming di-bromo-stearic acid (Overbeck, /. pr.

97, 159).— 7. HIAq and red P at 205° in sealed

tubes yield stearic acid (Goldsohmiedt, Sitz. W.
72, 366 ; Muter, An. 2, 63).—8. Alkaline KMnO,
gives azelaic acid and di-oxy-stearic acids [137°]

(A. Saytzeff, 3. pr. [2] 31, 541 ; Bl. [2] 45, 255).

9. Iodine (1 p.o.) in sealed tubes at 270° forms
stearic acid (WUde a. Beyohler, Bl. [3] 1, 295).

10. Cone. HjSO,, followed by water, yields oxy-

stearic acid [79°], oxy-steario lactone [48°], and
oily C,„H33.0H(O.SOsH).COjH(Saban6eff, Bl. [2]

46, 819 ; Geitel, J.pr. [2] 37, 74).

Salts.—KA'. S. 25 in the cold. Deliques-

cent. Its solution deposits a gelatinous acid

salt when greatly diluted.—NaA'. S. 10 at 12\
S. (alcohol of S.G. -82) 5 at 13°. S. (boiling

ether) 1.—LiA'.—OaA',: granular pp.—SrAV

—

BaA'^: crystalline.—BaHjA'^: flocculent (Goss-

mann, A. 86, 322).-MgAV—PbA',, [c. 80°].

White powder, sol. boiling ether, turpentine oil,

and ligroin.—PbjA'jO. [100°].—PhjA'A (Sch6n).

—MnA'j : si. sol. alcohol, v. sol. ether.—FeA'j

:

insol. alcohol, v. sol. ether.—ALA', : si. sol. ether.

—HgjA'j : grey flocks, insol. water, sol. alcohol

and ether.—ZnA',.—CuA',.—AgA'.
Methyl ether KeA.'. S.G. H -88. Oil.

Ethyl ether EtA'. (307°) at 307 mm.
S.G. W -875; || -870. MM. 21-9 at 15°

(Perkin).

Glyceryl derivatives v. vol. ii. p. 82*2.

4mide 0,sH„0(Niy. [78°] (R.); [76°]
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(0.). Formed by the action of alcoholic am-
monia on oil of almonds or oil of hazel-nuts
(Eowney. C. J. 7, 200; Carlet, Bl. 1859, 73).

Elaidic acid. [47°]. A polymeride of oleic

acid produced by the action of nitrous acid on
oleic acid. It may also be got by saponifying
its glyceryl derivative, elaidiu, which is formed
when olive oil is solidified by nitrous acid gas
or by mercurous nitrate (Boudet, A. Ch. [2] 50,
391 ; Laurent, A. Ch. [2] 65, 149 ; Meyer, A.
35, 174; Gottlieb, A. 57, 54). Lamina (from
alcohol), m. sol. ether. May be distilled. Acid
to litmus. On fusion with potash it yields
acetate and palmitate. Alkaline EMnOj forms
di-ozy-steario acid. Combines with bromine
forming di-bromo-steario acid [27°] (Burg, Bl.

[2] 3. 191).

Salts.—NaA': plates.—NaHA'j.—AgA'.
Methyl ether UeA'. S.G. is -872. OiL
Ethyl ether'KtA'. S.G.is.869.

Glyceryl ether CaE^k',. Jfllaidm. [32°],

Nodules, almost insol. alcohol.

Amide. [94°]. Formed from elaadiu and
alcoholic NH,. Needles.

Iso-oleic acid 0,8H„0j- [45°]. Formed by
the action of alcoholic potash at 120° on iodo-

steario acid obtained from oleic acid and HI
(Michael a. Saytzeff, J.pr. [2] 35,386 ; 37, 277;
Benedikt, M. 9, 620). Gijt also by distilling,

at 100 mm. pressure, ozy-stearic acid {v. Oleic
ACID, Beaction 10). Trimetrio plates (from
ether), insol. water, v. e. sol. alcohol, m. sol. ether.

Beactions.—1. Yields acetate and palmitate
by potash-fusion.—2. KMnO, forms di-oxy-

steario acid [78°].—3. Bromine forms a liquid

dibromide.—4. HI yields an oUyiodostearic acid.

Salts.—NaA',—ZnA'j.
OLElN V. GiiiCEBis, Oleyl derivative.

OLIBANITM. Incense. A gum lesin exud-
ing from BoswelUa papyrifera. It contains 7
p.c. essential oil, 72 p.c. of resin soluble in

alcohol, and 20 p.c. of gum (arabin) (Stenhouse,

A. 35, 306 ; Kmbatoff, Z. [2] 7, 201 ; A. 178, 1;

of. Braoonnot, A. Ch. [2] 58, 60). The essen-

tial oU contains a terpene, olibene C,jH,„ (157°),

S.G. — '863, and an oxidised substance. Olibene

forms a hydrochloride 0,„H,jHGl [127°].

OLIVE OIL. S.G. f -913 (Long, Am. 10,

392). An oil expressed from olives (OZeaeuro-
pcea). It contains the glyceryl ethers of oleic

and palmitic acids. The glycerides of unsa-

turated acids are present -in greater quantity

!87 p.o.) than those of saturated fatty acids

13 p.o.) (Haznra a. Grussner, M. 10, 248).

OLIVIL OnHiA- [120^. A neutral sub-

stance occurring, together with resin and a little

benzoic acid, in the gum of the olive-tree. The
resin is removed by ether, and the residue crys-

tallised from alcohol (Pelletier, A. Ch. [2] 3, 105

;

51, 196 ; Sobrero, A. 54, 67 ; Amato, 0. 8, 88).

Anhydrous crystals (from alcohol) or prisms

containing Aq (from water). Eeduoes silver

salts. Alkaline EMn04 yields vanillin. Cone.

EIAq yields Mel and EtI.

OMICHOLIN Cj^HjaNOs? A red resin ob-

tained, together with the similar omicholio acid

from urine (Thudiohum, C.B. 106, 1803).

OUFHALOCABFIK. A neutral substance in

the fruit of Omphaloca/rpum Procera (Naylor,

Ph. [8] J2, 478). Needlgs (from alcohol),

ONOCEEIN 0,jHj„0. Occurs, together with
ononin, in the root of Ononis apmosa (Hlasiwetz,
J. pr. 65, 142). Hair-like crystals (from alco-
hol). Chlorine forms resinous Ci^HnCljO.

ONOHIN Ca„H3,0„. [235°]. Aglucosideoocur.
ring inthe root ofthe spinous rest-harrow (Ononis
spimosa) (Eeinsch, Bep. Pharm. [2] 26, 12 j

Hlasiwetz, Sitz. W. 15, 142). Tasteless needles
(from alcohol), si. sol. boiling water, nearly
insoL ether. Its alcoholic solution is ppd, by
lead subacetate.

Beactions 1. Boiling tarytOr^ater splits

it up into formic acid and crystalline onospin
CaiHi„0,2 [162°].—2. Dilute HjSO, yields glucose
and formonetin Cj^HjoO,, which is further
split up by baryta-water into formic acid and
ononetin CjjHjjO, [120°]. Formonetin and
ononetin crystallise from alcohol. Ononetin
and onospin are coloured red by FeCL.

OPHIOXYLIN C,^,A? [72°]. S. -16 at
100° ; S. (alcohol) 88 at 78°. Occurs in the root

of Ophioxylan serpentinum (Bettink, B. T. C. 8,

319). Dimetric needles. Cone. H.^S04 colours

it blood-red and, on warming, indigo-blue. Its

alkaline solution is violet.

OPIANIC ACID C,oH,„05 i.e.

CjH,(9Me)j(CH0).G0.^. Mol. w. 210. [146°].

An acid obtained by the oxidation of narcotine

{q. V.) (Liebig a. Wohler, A. 44, 126 ; 50, 1

;

Blyth, A. 50, 29 ; Anderson, Tr. E. 20 [2] 347 ;

Matthiessen a. Foster, 0. J. 16, 345 ; 21, 357).

It is also formed by the action of EMnOj and
diluteHNOj on hydrastin (Freund a. Will, B. 19,

2799). Purified by passing a rapid current of

nitrous acid gas (which does not affect it)

through its boiling aqueous solution (Frinz, J.pr.

[2] 24, 355). It may also be purified by etheri-

fication, the ether being subsequently decom-
posed by boiling with water (Iiiebenuann a.

Kleemann, B. 20, 881).

Proper^es.—Needles or prisms, v. sol. alco-

hol, ether, and hot water. Tastes bitter.

Beactions.—1. Eeadily oxidised to hemipio
acid.—2. Beduced by sodium-amalgam to me-
conin.—3. Boihng cone. KOHAq yields hemipio
acid and meconin.—4. Cone. HClAq at 100°

yields MeCl and C.H,(0Me)(0H)(0H0)C0jH.
HIAq acts in like manner. Dilute HClAq at

170° forms isovanilUn CBH3(0Me)(0H)CH0 and
protooatechuio aldehyde.—5. HNO, forms nitro-

opianic acid, nitro-bemipic acid, and a compound
CjoH^NjOij.— 6. PClj yields a chloride reduced

by zinc and HGl to meconin.—7. Heating with

malonio acid, HOAo, and NaOAc forma

C,H,(OMe),<g°((,^^^g^> (Liebermann, B.

19, 2284).—8. HjSO, (80 pta.) at 180° forma rufi-

opin, a red colouring matter (Anderson, C. J. 9,

277 ; Liebermann a. Ghojnaoki, B. 4, 194).—9. Dis-

tillation with soda-lime yields methyl-vaniUin.

10. Tolylene-o-diamine forms a crystalline com-

pound [243°] (Bistrzycki, B. 21, 2523).—11. Bern-

idime yields OsjHjjNjOs [above 320°].—12. Urea

forms CiiHijNjOs [259°].—13. Sydra^bmiene

produces C„H,(OMe),<°g(j^pj^jjjjpO>[188°].

14. An alcoholic solution of hydroxylamine

hydrochloride forms, on boiling, hemipimide, but

in the cold it yields the isomeric oxim-anhydride

OpH,(0!iIeJs<cH:^ [115°] (Liebermann, B. J8,
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2923)._ This body suddenly otangea, at its melt-
ing-point, to hemipimide, with great rise of tem-
perature.—15. AniPiTie in HOAe forius, on boil-

ing, 0,H2(OMe)2(CO2H)CH:NPh [187°].—16. Am-
morda forms opiammon Oj„H,s,NO„ a yellowish
powder, decomposed by water at 150° into NHj
and opianio acid.—17. AqueOus sulphnroiis acid
forms crystalline CuHioOsBLjSOa,whence the salts

BaA'^Saq and FbA'^Saq may be obtained.

—

18. H^S forms yellow amorphous 0,„H,„S04.—
19. Phenoland HjSO, in the cold form amorphous
opiaurin CajHuOe, which forms a purple solution
withpotash.

—

iO.- Phemylhydrazineacetatetorms
CisH^NjO, crystallising in needles [175°] (Lieber-

mann, B. 19, 763);—21. SalicyUe acid and
ZnOlj form 0,,H,„0, [140°], whence ChHjAcOs
[152°] (Michael, Am. 5, 95).

Salts,—KA'2|aq (Wegsoheider, K'.3,.348).—
KA'aq : tricUnio plates.—BaA'2 2aq : efflorescent

prisms. —PbA'j2aq: sparingly soluble crystals.

[150°].-^PbA'j; tufts of silky prisms.—AgA'.
Methyl ether MeA'. [85°] (W.); [102°]

(L.). Formed from the silver salt and Mel, or

by boUing the acid with MeOH. Monoclinio.

Ethyl ether MA.'. [92°].

Propyl ether PrA'. [103°].

Acetyl derivative C,„'H.,AeOp [121°].

Propionyl derivative. [111°]. Needles.
Anhydride {C„H2(OMe)2(CHO).CO}20.

Triopianide. [234°]. Formed by heating the
acid for two hours in a current ofd^ air. Keedles
(from acetone).

Oxim OeH2(OMe)2(OO^H).OH:NOH. [83°].

Formed from the acid (1 mol.), dilute KOH
(4 mols.), and hydroxylamine hydrochloride

(1^ mols.) in the cold (Perkin, jun., C. J. 57,

1071). Long slender needles, v. sol. alcohol.

At 130° it suddenly becomes solid owing to the

formation of hemipimide.

Di-phenyV-hydrazide
C.H,(OMe)j{COjH).CH:N.NPh.^. [172°]. CaA'j8aq.

Chloro-opianic acid

CeHCl(0Me)2(CH0).00jH. [211°]. Needles

(Piinz, J. pr. [2] 24,366).

Bromo-opianio acid. [192°]. (P.); [204°]

(Wegsoheider, M. 4, 267). Keedles.—BaA'^ aq.

ITitro-opianic acid

C,H{N0J(0Me)2(CH0).C0jH. [166°]. Formed
by nitration of opianic acid (Prinz). Yellow

prisms (from water). With acetone and dilute

NaOHAq it yields the tetra-methyl derivative of

tetra-oxy-indigo dicarboxylio acid (Liebermann,

B. 19, 352). Aniline in HOAo reacts, form-

ing C.H(NO,)(OMe),(OOJS).CH:NPh [184°].—

E[A' Baq : prisms.—BaA'^ 3aq : yellow needles.

Ethyl ether 'EiA.'. [96°].

Acetyl derivative OijHsAoNO,. Crystals.

Phenyl-hydrazide
C„H(OMe)j(NO,)(CO,H).CH:N,HPh. [184°]. Bed
needles (Liebermann, B. 19, 764). By boiling

with HOAo it is converted into ' nitro-opianyl-

phenyl-hydraziue' C„H„NA [173°].

Di-phenyl- hydrazide ObHuNjOj. [217°].

Prisms, si. sol. ether (Bistrzycki, B. 21, 2520).

Nitroso-opianio acid ?

0„H(0Me),(N0)(CHO).0O,H [6:5:3:4:1]. [176°].

Formed by reducing nitro-opianic acid with

NaOMe (Kleemann, B. 20, 875). Long yellowish-

green Iiee4le9.—AgA' : felted nepdleSt

Amido-opianio acid

eeH{NHj)(OMe)j(OHO).0OjH. Porm«d by re-

duction of nitroso-opianic acid (E.).—HA'HCL
Acetyl derivative OaHMNjO,,. [233°].

Phenyl-hydrazide

aH(NHJ(OMe),<™;^pj^. [143°]. Needles

(Liebermann, B. 19, 2276).
Noropianic acid C.H,(OH).,(0HO)COjH. [171*

cor.]. Formed by heating opianio. acid with
EIAq. Crystals (containing l^aq).

Methyl derivative
C„H,(OMe)(OH)(CHO).COjH. [154°] (P.) ; [142°]

(Wegscheider, M. 3, 790). Formed by heating
opianio acid with HClAq at 100°. Prisms (con-

taining xaq). Chlorine forms the chloro- deriva-

tive ObH,C10, [206°]. On nitration it yields

C,H(Nqj(OMe)(OH)(CHO).COjH [203°], which
crystallises in needles (containing aq), and yields

an oxim decomposing at 252°, and converted by
HOAc into the anhydride CjE^NjO, [252°] ; the
nitro- acid also yields a phenyl-hydrazide [179°]

converted by HOAc into an anhydride [191°]

(Elbel, B. 19, 2306).—KA' 2aq.—BaCjHuOs aq.

Iso-opianic tieii v. Methyl derivati/oe of Aldis-

HYDO-VANILLIO AC?D.

Iso-noropianic acid CbHj,(0H)2(CH0).C02H
[4:3:5:1]. [above 240°]. Formed by heating
aldehydo-vanillio acid with HClAq at 175° (Tie-

mann a. Mendelsohn, B. 10, 400). Needles.
Fseudopianic acid

CeH2(OMe)2(0HO)C0jH [1:2:3:4]. [122°]. A
product of the action of boiling dilute H^SO^ on
berberol (Perkin, jun., C. J., 57, 1065). Slender
needles (from hot water). When warmed with
phenol and H2SO4 it gives a green colour, ohaa-
ging to violet-brown.—KA'.—AgA' : needles.

Oxim C,„H,o04(NOH). [124°]. Needles.
OPIANYL-ACETIC ACID 0,iiH„0, i.e.

0,H,(OMe),(CO;B[).CH(OH).CH2.CO.,H. Formed,
as barium salt, by boiling meconin-aeetio aoi(J

(p. 198) with baryta water (Liebermann a. Klee-

mann, B. 19, 2292). The acid when liberated

from its salts at once loses H^O and is recon-
verted into its lactone : meconin-acetic acid.

—

A'Ag : crystalline pp.—A'jBaAq : prisms.
OPINIO ACID C^H^O,. [148°]. Formed by

the action of HI on hemipic acid (Liechti, Z^
[2] 6, 196; A. Suppl. 7, 151 ; Beckett a. Wright,
J". 1876, 809). Prisms (containing 2aq). Coloured;

violet by FeClj.

OPIONIN. [227°]. A substance present ia
small quantity in Smyrna opium (Hesse, A. 228,,

299). Small needles, v. sol. alcohol, ether, and!

alkalis, v. si. sol. water. Neutral to litmus..

When fused with potash it yields opiouio acidi

[126°].

OFITTH. The dried juice obtained from the'

unripe capsules of Papai;«rso»i»H/«rM»». It con'

tains morphine, codeine, narcotine, narceine,

thebaine, papaverine, meconic acid, and me-
coniu. The quantity of morphine varies from
3 to 15 p.c. Hesse (^1. 153, 47 ; Siippl. 8, 299)
obtained also oodamine, lanthopine, laudanine,
meconidine, cryptopine, protopine, laudanosine,
and hydrocotamine. Kauder describes tritopine

{Ar. Ph. 228, 419). The three alkaloids mor-
phine, codeine, and thebaone are strong bases,

while papaverine, narcotine, and narceine ate

feeble bases. The various constituents of opluq
are described in their alphabetical position.
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OPOFANAX. The dried juice obtained from
the roots of the Pastinaca Opopanax. It con-

tains 33 p.c. of gum, 2-8 p.o. of malic acid, and
42 p.o. of a resin which yields protocatechuio

acid on fusion with potash (Felletier ; Hlasiwetz

a. Barth, J. 1866, 630 ; Hirsohsohn, O. 0. 1877,

182).
OEANGE PEEL OIL. S.G. |9 -8435. The

essential oil of orange peel consists mainly of a
terpens (174°), hut contains also an aldehyde

C,oH„0 (224°-228°) (Wright, O. J. 18, 1186

;

20, 552; Semmler, B. 24, 202). It contains
no cymene (Hartley, O. /. 37, 677). Tanret
(Bl. [2] 46, 501) got from orange peel resinous
' aurantiamario acid ' CjuHi^Oj, [oJd = — 28°, and
unorystallisable ' aurantiamarine' OjaH^jOij?

[o]d = - 60°, a very bitter substance.

OSCEiN OjaH^jNaO,. A colouring matter
obtained from orcin by the action of aqueous
ammonia and air. Purified by exhausting with
ether, and crystallising from dilute alcohol (Zul-

kowsky a. Peters, M. 11, 227 ; cf. Bobiquet,

A. Oh. [2] 42, 245 j 58, 320 ; Dumas, A. 27, 145

;

Laurent a. Gerhardt, A. Ch. [3] 24, 315; Lieber-

mann, B. 7, 247; 8, 1649). Mioro-orystalline

mass, with metallic lustre ; insol. water, ether,

and GSj- ^ts solutions are crimson, but are
turned bluish-violet by aminpdia or potash.

OBCENE SIALSEHYSE. This name ia

given by Tiemann and Helkenberg {B. 12, 1003)
to two isomerides 0sHMe(OH)j(0HO)2 (a) [118°]

and (;8) [168°] formed, together with oroyl alde-

hyde CgHgO,, by the action of chloroform and
KOH upon orcin. The (a)- isomeride forms a
di-anilide CeHMe(0H),{CH:NPh)2 [281°].

ORCIN 0,Hs02 i.e. C|,H3Me(0H)2 [1:3:5]. Di-
oxy-toVuene. Methyl-resorcin. Mol. w. 124.

[108°] (Nevilea.Winther, O.J. 41,417); [57°]

(when containing aq). (o. 288). H.P.p. 109,276
(Stohmann, J. jpr. [2] 34, 315). Obtained by
boiling orsellio acid with water or by action of

alkalis on lecanoric, erythric, and evernic acids

and pioroerythrin, and also by dry distillation of

the same bodies (Bobiquet, A. Ch. [2] 42, 245 ; 58,

320; Liebig a. Will, A. 27, 147; Dumas, A. 27,

140 ; Schunck, A. 41, 159 ; 54, 269 ; Stenhouse,

Tr. 1848, 85; A. 68, 93, 99; Pr. 12, 263; 0. J.

16, 327 ; 20, 223 ; De L;uynes, A. 128, 330 ; 130,

31 ; Lamparter, A. 134, 256). Formed also by
potash-fusion from aloes (Hlasiwetz a. Barth, A,
134, 287) ; p-ohloro-toluene sulphonio acid (Vogt

a. Henniger, 0. B. 74, 1107) ; toluene m-disul-

phonioacid; s-bromo-oresol; s-di-bromo-toluene;

and s-bromo-toluene sulphonic acid (Nevile a.

Winther, C. J. 41, 417). Iformed also from nitro-

m-cresol by reduction and application of the

diazo-ieaction.

Synthesis. — Acetone - di - carboxylio ether

OCIOHj.COjEit)^ when treated with sodium con-

denses to di-oxy-phenyl-acetio-di-carboxylicether

C^(OH)j(C02Bt)2.CH2.CO,Et, the latter by the

energetic action of alkalis is converted into di-

oxy-phenyl-acetio acid OaHs(OH)j.CHj.C02H,
whose silver-salt on dry distillation yields orcinol

(Cornelius a. Fechmann, B. 19, 1446).

Properties.—Monoolinic prisms (containing

aq), v. sol. water, alcohol, and ether. Sweet
taste. Turns red in air. Its aqueous solution
gives a white pp. with lead subaceta,te and a
dark red pp. with FeCl,. It reduces ammoniacal
AgNOj. Dry bromine forms tri-bronto-orcin.

Bromine water yields penta-bromo-ovoin (Sten-

house a. Groves, C. J, 37, 403). Its solution ii

not rendered acid by borax. Nitrous aoid givea

an orange-pink colour in dilute solutions (Lindc,

0, N. 58, 1, 15), It forms a deliquescent com-
pound with picric acid.

Beactions.—l. Air and.ammoma yield oicem
together with yeUow 02,H„N0, soluble in ethei
and an amorphous body, resembling Litmus, in

soluble in ether and alcohol (Zulkowsky a
Peters, M. 11, 227). Dry ammonia forms colour-

less crystals of CjHjOjNHj. — 2. Ammomum
carbonate yields 'para-orselHo ' aoid OjHg04aq
[151°] (Senhofer a. Briinner, 0. J. 40, 265).—
3. EOH and GO, form pseado-orsellic acid

^Schwarz, B. 13, 1643)^—4. Heating with HOAo
(l^pts.) and ZnCl^ (2pts.) forms crystalline

C^jHjiO, as well aa * orcacetem ' 0,^11, ^04, a
yellow powder (Basinski, J. pr. [2] 26, 56). On
boiling orcin (9 g.) with HOAc (13-5 g.) and
phosphorus oxyoMoride (18 g.) there is formed
C,H2Me(OH)2.CO.CH3 [146°] crystaUising in

needles.—5. Orcin (3 pts.) heated with aceto-

acetie ether (2 pts.) and a little' H^SO, at 100°

forms insoluble C„H,bO, [249°] which yields

C„H,5Ao05 [200°] and G^^B^JBr^O^ crystallising

in plates.—6. HNO3 saturated with HNO, acting

upon an ethereal solution of orcin forms a
scarlet dye ' azo-oroin ' C,4H„N0,which forms an
alkaline solution with orange-red fluorescence

(Kramer, B. 17,1882).—7. H^SO, saturated with
nitrous aoid forms a dye CjiH^iNO, which yields

alkaline solutions with red fluorescence and
CjiHjiNO, which does not yield fluorescent solu-

tions (K; Brnnner, B. 21, 251).—8. A mixture

of HNO3 and HBr yields OjiHj^rNO, and
OijHjjMeBBrNjOia; the alkaline solutions of

these bo^ea exhibit brown and red fluorescence

respectively (Brunner, B. 21, 2484).—9. A mix-
ture of HNOa (10 C.C. of S.G. 1-39) and HCl
(30 CO. of S.G. 1*2) on the water-bath yields

O^iHjjClNOi,, a greenish mass which yields

CjiHisAciC^Oj.—10. Chloral hydrate and water

on boiling form crystalline O^sHjiOg whence
CjjHijAcsOa [185°] (Michael a. Eyder, Am. 9,

135).—11. Fusion with NaOH yields resorcin,

tetra-oxy-di-phenyl-methane, and finally phloro-

gluoin (Barth, M. 3,645).—12. Benaoio aldehyde

and a little HClAq give a white resin Cj.;Hj,0,

(M. a. B.).—13. Chloroform and dilute potash

form, on boiling, two isomeric ' oroene dialde-

hydes ' C„HMe(0H)2(CH0)2 and ' orcyl aldehyde

'

CjH2Me(0H)2CH0 [177°] (Tiemann, B. 12, 999).

Another product of the action of potash and
chloroform on orcin is homofluoresoein (vol. ii.

p. 558) which is probably orcin-aurin C^^B^fi^,

a body which is formed by heating orcin with

formic acid and ZnOl, at 100° (Nencki, J. pr.

[2] 25, 277; Grimaux, Bl. [3] 3, 850).—14.

PhthaUc anhydride (3 pts.) heated with orcin

(5 pts.) and sulphuric aoid (5 pts.) yields ' or-

>0 r-C^Me(0H)v
oin-phthalein* CjH^^ \\ >0,

\C0.0\c,H,Me(0H)'^
which orystalllses from acetone in colourless

needles, dissolving in alkalis with red colour, and

yielding the acetyl derivatives C22H,5Ao05 [150°]

and Oy^ijAcA [220^. Oroin-phthalein is re-

duced byzinc-dustandNaOHAq tooroin-phthalin

C^jH^oO, which yields CaH.sAcA PH"] (B-

Fischer, A. 183, 72).—15. Concentrated sulphuric
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aoiil at 70° produces oroin disnlphonic acid
C„HMe(OH),{SO^)j which yields the crystalline
salts PbjO,H,S,0,6iaq and Pb,(0,H,SjOJ, 8aq
(Hesse,^, 117, 324).—16. Fuming HNO, acting
on oroin dissolved in ether forms oroirufin
C„H„NO, crystallising in needles [225^ which
are blue by reflected Ught and form a crimson
solution in alkalis exhibiting yellow fluorescence.
Orcirufin yields an acetyl derivative [204°] and
an ethyl other [269°] (Nietzki a. Maeckler, B. 23,
720).—17. Aldehyde dissolved in alcohol forms
on addition of a few drops of HCIA.q, a compound
CggH^gO, crystaUising intables (Michael a.Comey,
An. 5, 349).—18. Chloro-aceUc acid and caustic
soda forms CsH3Me(0CH,.C0jH)j [217°] crystal-

lising in needles. This acid forms the salts

NajA"3aq, KjA."3aq, and OaA"2aq; the ether
Et^" [107°] ; and two nitro- derivatives one of

which melts at 140° (Saarbach, J. pr. [2] 21,
162).—19. Di-chloro-quimmimide in alcoholic

solution forms brown needles of 'orcirufamine'
CggHigN^O,, wUch dlssolvos in acids with red-

dish-violet colour and orange fluorescence. It

dyes silk, and yields a crystalline mono-acetyl
derivative (N. a. M.),

Acetyl derivative CgH,Me(OAc)r [25°].

Needles, nearly insol. water.

Benzoyl derivative 0^aMe(0Bz)2.
[88°]. Needles (Basinski, /. pr. [2] 26, 65).

Orthocarbonyl derivative
(O^jMeOJjC. [195°]. Formed by distilling

G,H,Me(0.C02Et)g, which is produced by the

action of GlOO^Et on sodinm-orcin (Wallach, A.
226, 86 ; Bender, B. 18, 700).

Methyl ether 0^3Me(0Me)(0H).
(o. 273°). Liquid, si. sol. water (Tiemann a.

Strang, B. 14, 2001).

Di-methyl ether C„H3Me(0Me)j. (244°).

V.D. 76-2 (H= 1) (obs.). Mobile liquid.

Di-ethyl ether 0BH3Me(0Et)j. [16-5°].

(252° cor.) Needles. Yields C,HBr2Me(0Et),
[144°] (Herzig a. Zeisel, M. 11, 315; cf. De
Luynes a. Lionet, O. B. 65, 213).

Nitroso- derivative C,H,(NO)Oj. [157°].

Yellow needles, detonating at its melting-point

(Nietzki a. Maeckler, B. 23, 723).

References. — Tm-amido-, Amido-di-imido-,

Dl-BROMO-NITKO-, TBI-OHliOBO-, and lODO-OKOIK.

m-Orcin ; Iso-orsin ; Cresorcin ; and Lutorcin

0. Dl-OXV-TOHIENE.
/3-orcin v. Betobcin.

OSCYIi ALDEHYDE v. Di-ozt-toldio alde-

hyde.

OBEOSELIN 0„H,jO,. Oreoselone. [170°].

Formed by the action of alcohoUo potash or

acids on peucedanin (Wagner, 7'. pr. 62, 275

;

Hlasiwetz, A. 174, 70; Heut, A. 176, 73).

Needles (from alcohol), v. si. sol. water. Its

solution in H^SO^ exhibits bluish-^een fluores-

cence. Potash-fusion yields resoroin and acetic

acid. It yields an acetyl derivative [123°] and

an isovaleryl derivative [97°].

OEEOSELONE C„H„0,. [190°]. Formed
by passing HOI over dry athamantin (Schneder-

mann a. Winokler, A. 51, 320). Needles (from

alcohol), insol. water.

OHeANIC AKALYSIS v. AsivifOB, oboanio,

vol. i. p. 259.

OBNITHINE C,H,2N,0p Obtained, together

with benzoic acid, by boiling ornithurio aoid

VoT. ITT.

with hydroohlorio acid (Jaff4, B. 10, 1925). -
B',HjC1,.-B'HC1.—B'32HjCA-—B'HNOj.

Benzoyl derivative OsHnBzNA- [225°-

230°].

OENITHUBIC ACID C„HjoNjO.. [182°].

Excreted by birds after a dose of benzoic acid

(JaffS, B. 10, 1925 ; 11, 406). Needles, t. b1. sol.

not water.—OaA',.—BaA'j : powder, v. e. sol.

water.
OBSEILLE V. Abobiii.

OBSELLIC ACID v. Di-ozy-toldio aoid and
Lecanobio acid.

OSAZONES V. Hydbazones.
OSUAIES v. OsMiDM, Salts of oxyacids of,

p. 646.

OSHIAUIC ACID V. Osmium, Nitrogen-con-
taming acid of, p. 644.

OSMIBIDIUK V. Ibidium, Alloys of, p. 47.
OSMIUM. Os. At. w. 190-3. Mol. w. un-

known. Infusible at highest temperature at-

tained by 0-H flame. S.G. 22-477 at 17-5° (De-
ville a. Debray, P. M. [4] 60, 651). S.H. 19° to
98° -03113 (Begnault, P.M. [4] 23, 103). C.E.
-00000657 (Fizeau, G. B. 68, 1125).

Occurrence.—As metal, alloyed with Ir, Ft,

Bh, Bu, and Pd. The residues obtained by
heating various Pt ores with aqua regia contain
from 17 to 50 p.o. Os (v. Deville a. Debray,
A. Ch. [3] 66, 431 ; Berzelius, P. 13, 435, 527

;

15, 208). In 1804 Tennant showed that the
metallic residue remaining after treating Pt ore
with agtia regia contained two new metals (IT.

1804. 411) ; to one of these metals he gave the

name iridiv/m, because of the colours of its

oxides (Iii)if= rainbow), and to the other, the

name osmium, because of the peculiar smell of

its volatile oxide (ocr/ii; = smell).

Formation.—1. By ppg. K^OsOjAq by NH^Cl,
add heating the pp. in H.—2. By heating
(NH,)j0sCl3 or (NHJjOsCl,.—3. By strongly

heating any of the sulphides of Os in absence
of air.— 4. By warming K perosmate in HClAq,
with a formate ; or by digesting the same salt

with Hg, and heating the Os-Hg amalgam thus
obtained.—5. By passing vapour of OsO^ mixed
with H or CO through a red-hot tube.—6. By
passing OsOj vapour along with N through a hot
tube lined with C (obtained by previously pass-
ing CA vapour through the tube).

Preparation.—^When Pt ores are treated

with aqua regia, osm-iridium remains, partly as
lustrous tablets, and partly as a black powder.
Sand and gangue are removed by fusing the

osm-iridium with Na2C03, boiling with water,

then with HOlAq, and again with water. Os is

obtained from tUs residue by various methods,
which are basedon the ready oxidation of Os to

OSO4 and the volatility of this compound. The
lustrous tablets of osm-iridium yieldmuch more
Os than the black powder. OSO4 may be ob-

tained by the following methods.—1. The osm-
iridium .is heated to redness in a tube of porce-

lain, or Pt, while a current of air or (pre-

viously passed through H^SOJ is sucked through
the tube ; the exit end of the tube is connected
with a dry flask, or a series of dry WouU'a
bottles, kept at a lowtemperature ; the connect-

ing tubes mustbe wide, else they may get choked
with crystals of OsO^; a vessel containing

EOHAq is placed between the receiver and the
aspirator, to absorb the last traces of OsO.

TT
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(Fremy, J.pr. 63, 342).— 2. The osm-iridium is

very vrefi mi^fld with an equal weight of dry
NaCl, and the mixtare is heated to low redness
in a rapid stream of moist CI, in a glass or
porcelain tube ; the apparatus is connected with
a wide-necked tubulated receiver, from which a
tube passes into EOHAq, or NH,Aq. OsCl, is

formed, and decomposed by the H^O present to

OsO„ HOI, and Os which again combines with
CI to form OsClj, which OsCl, is again decom-
posed by H,0, and so on (Wohler, P. 31, 161

;

104, 368 ; 107, 357). Schneider (A. Suppl. 5,

26l) places the osm-iridium in a large Hessian
crucible, the lid of which is cemented on by
CaSO^ and carries a porcelain tube passing into

a receiver.—8. The osm-iridium may be treated
with molten KOH and KCIO3 (Fritzsche, J. pr,
87, 483) ; or with KOH andKNO, (Claus, C. O.
1862. 129 ; Gibbs, A. 120, 108) ; or with BaO,
and Ba{N03)j (Deville a. Debray, A. Ch. [3] 56,

431) ; in each case the E perosmate obtained is

distilled with aqua regia and OsO, is obtained.

The preparation of OsO, from osm-iridium is

easily accomplished ; but the process is ex-
tremely unpleasant, and also very dangerous,
inasmuch as the vapour of OsO, rapidly attacks

the eyes and lungs.

Os is obtained from OSO4 by reducing the
vapour by H or CO, or by (Deville a. Debray,
l.c. ; cf. Formation, Nos. 5 and 6), or a solution

of OsO, in KOHAq may be reduced by warming
with alcohol, the violet-red crystalline pp. of

K2OSO4 may be dissolved in water, ppd. by
NH4CI, and the pp. reduced to Os by heating in

H (Fremy, Z.c). Or the OsO^ may be dissolved
in NHjAq, warmed for some hours till blackish-

brown (N is evolved, and an ammoniacal solu-

tion of OsjO, remains), and evaporated .until a
brown pp. of impure Os^Oj forms ; the pp. nftiy

then be washed, dissolved in HOlAq, NH^Cl
added, the solution evaporated to dryness, and
the residue heated in a retort as long as HCl
is evolved and NH4CI sublimes. Os remains as
a compact porous mass (Berzelius).

Os may be obtained in crystals by dissolving

the metal in Sn, by heating to redness in a carbon
crucible with 8 parts Sn, and allowing the mass
to cool (Deville a. Debray, O. B. 82, 1076). The
crystals are purified by dissolving out Sn, and
heating the residue in a stream of HCl. Os is

also obtained in crystals by passing the vapour of

OsO„ mixed with N, through a hot porcelain-

tube lined with C. The lining of is obtained
by passing C,H, vapour through the tube at a
temperature high enough to decompose the

C„H,. By alloying Os with Zn, and treating the
alloy with HClAq, Os is obtained as a black

powder which is easily ignited (D. a. D., A. Ch.
[8] 56, 399).

Properties and Reactions.—As obtained by
reducing its compounds at high temperatures,

Os is a lustrous, blue-white metal, resembling
Pt or Sn. Prepared by reduction at lower tem-
peratures, Os is a greyish-black powder, with-

out metallic lustre. From solution in Sn, Os
separates in hard, bluish crystals, probably be-
longing to the regular system; S.Q. 22-477.

Deville a. Debray heated Os to the temperature
at which Eh melts (c. 2000-') without fusing it.

The Os was placed in a carbon-crucible placed
in a cylinder of lime, resting on a block of

lime, and surrounded by three other similar

blocks; a powerful O-H flame was caused to

play over, and around, the lime cylinder (A. Ch.
[3] 56, 385; 61,6).

Os is easily oxidised to OsOj. The finely

divided metal obtained at low temperatures
smells of OsOf at the ordinary temperature;
when heated in air, it burns and is completely
volatilised. A compact mass of Os ignites

when strongly heated in air, but ceases to bum
when the source of heat is removed ; Os pre-

pared at very high temperatures may be heated

to c. 225° without change. Finely divided Os,

which has not been strongly heated, is oxidised

to OsOj by heating with cone. HNO3 or aqua
regia ; if the metal has been exposed to a very

high temperature, it cannot be oxidised in the

wet way. Os is oxidised, to EjOsO^, by molten
EOH ; the oxidation is hastened by addition of

KNOj or KCIO,. Heated in CI, OsClj is pro-

duced. Os forms a phosphide when heated in F
vaponr. The spectrum of Os has been examined
by Huggins (T. 154, 139), and Thalto (v. B. A.
1884.481).

The atomic weight of Os has been deter-

mined (1) by heating in O and weighing the

OSO4 produced (Berzelius, P. 13, 546; Fremy,
A. Ch. [8] 12, 614) ; (2) by reducing K.OsCl, in

H, washing out ECl, and weighing Os (Berzelius,

P. 13, 530 ; Seubert, B. 21, 1839 ; A. 261, 257)

;

(3) by determining S.H. of Os (Begnault, P. M.
[4] 23, 103). The older values were too high.

Seubert's analyses of EjOsCl, and (NHJgOsCl,,
conducted in 1888, gave the mean value 191*12,

but this number was regarded by S. as rather too

high ; in 1891 S. re-determined the at. w. very

carefully and obtained the value 190-3.

Os is distinctly metallic in its physical cha-

racters, but some of its chemical properties are

those of a non-metal, e.g. acidic character of

OsO^ and existence of salts the negative radicle

of which is OsO,. Os belongs to the group of

Ft metals, to which group Cu, Ag, and Au are

more or less closely related (v. Coffer Gbouf or
ELEMENTS, U. 250 ; and Noble metals, this vol.

p. 628). Os is more closely related to Bu than to

the other Ft metals ; the analogy is shown in

the existence of volatile oxides MO., capable of

existing as gases, in the salts EgMO,, and pro-

bably KMO4, and in other respects. The exist-

ence of E2OSO4, the fact that this salt is

oxidised probably to EOsO, which salt is re-

duced to E2OSO4 by EOHAq, and also the exist-

ence of H^OsCy,, and salts of this acid, empha-
sise the analogies between Os on the one hand,

and Mn and Fe on the other hand.
Detection and Estimation.—Compounds of

Os heated with a little Na^CO, on Ft foil give the

peculiar, chlorine-like, odour of OsO^; at the

same time the non-luminous flame becomes

luminous from separation of Os. Salts of OsO
are easily oxidised ; e.g. solution of OsClj, which

is deep-blue, becomes violet in air, and then

dark red (OsCl,), and finally yellow (OsCl^).

Salts of OsjOj, «.j. E,OsCl„ give a brown-red pp.

(Osjd,jxiBi.p) with EOHAq, a grey-brown pp.

sol. in NHjAq, with AgNO,Aq. and a blue colour

(reduction to OsCl,) on warming with tannic

acid. Salts of OsO„ e.g. K,OsCl„ give no pp.

with EOHAq in the cold, but on warming the

liquid goal blue, and then black OsO^xH^O
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Boddenly separates. Borax produces no change
•t ordinary temperatures, but a black pp. forms
on warming; this distinguishes OsO, salts from
salts of IrO^ which become blue on heating with
borax, and after a little give a blue pp. Taimio
aoid does not react in the cold ; on warming, the
Uqoid becomes blue. Alkali salts of OsO, form
violet solutions in water ; HNO, oxidises to salts

ol OsO, ; NHjAq followed by NH,ClAq ppts. yel-

low Os02(KH,.NH,Cl)2,which gives Os on heating.
OsO, or OsO,Aq, is recognised by its smell;
addition of EOHAq to dilute solutions of OsO,
removes the smell. A delicate test for Os con-
sists in fusing with KOH and a little EKO„ dis-

solving KfisO, formed in water, adding KH,C1,
washing the yellow pp. of Os02(NHj.NH3Cl)j
with very dilute HClAq, dissolving it in slightly

warm water, and adding E,FeCy^q, when a
splendid violet colour is produced ((Hbbs, A.in.

3, 233). Os is nsually estimated as the metal.
Os is separated from other metalsbydissolving in
aqua regia, adding HNO„ and distilling. The
OsO, may be led into excess of NH^Aq ; the solu-

tion is saturated with H^S an3 boUed, thepp. of

OsS, is collected, washed, dried, and placed in a
smaLI carbon-crucible which is placed inside a
Hessian crucible, the space between being filled

with sand, and heated for some hours to c. 220°-
250^ ; compact Os is thus obtained.

References.— Texunmt, T. 1804 411: Ber-
zeUus, P. 13, 435, 527 ; 15, 208 : Wohler, P. 31,

161 : Glaus a. Jacobi, J. pr. 85, 142 ; 90, 65 ; A.
63, 355 : Deville a. Debray, A. Ch. [3] 56, 393 :

Fremy, A. Ch. [3] 12, 522 ; 44, 391 : Fritzsche a.

Struve, J.^. 41, 97.

Osminm, acids of. No ozyacid of Os has
been isolated, but salts of the hypothetical acids

KjOsOj and HOsO, are known (v. Osmium, salts

of oxyacids of, p. 646). A peculiar acid,

H^jNjOsjOg, generaUy known as Osmiamic acid,

exists (v. Osmi/icm, nitrogen-contaimng acid of,

p. 644). Osmocyanhydric add, HjOsCy,, and
salts of this acid have been obtained {v. Oxamides,

vol. ii. p. 343). Salts of the hypothetical acids

H,OsCl, and HjOsCl, are known {v. Osmiwm,
chlorides of; p. 644).

Osminm, alloys of. Alloys with copper and
gold were described by Tennant {T. 1804. 411)

as very ductile, insoluble in aqua regia. An
amalgam with mercury is obtained by the re-

action of Hg with OsO,Aq {v. Claus, J. pr. 90,

65). The alloy with iridmm occurs native;

composition varies between c. OB,lr and Oslr,

;

this alloy usually contains Bu, Bh, and Au,
besides Os and Ir (v. Ibidium, Alloys of, this

vol. p. 47). Alloys of Os and Ir were obtained

by Seville by melting Os and Ir with Cu^S,

Bnd treating the fused mass with HClAq and
then with HNO,Aq (JIf. 8. 1882. 1228).

Osmium^ ammonio- salts of,orOsm-ammoninm
•alts (Ammoniacal osmium bases). Not many
of these compounds have been prepared. Those
which are known seem best looked on as two or

more NH, groups withH replaced by the radicle

OsO or OsOj. The constitutional formulae and
the nomenclature of the osm-ammonium salts

are not settled ; in this article compounds sup-

posed to contain the radicle OsO are called

Osmosyl-ammonium compounds, and those snp-

posed to contain the radicle OSO2 are called

Osmyl-ammotwum compounds (after thd analogy

of NO and NO, compounds).
OSMOSYL-DIAMMONIDM B7DB0XIDE

OsO(NH,.OH)2 {Ammoniated oxyosmous Ivy-

droxide. Oxyosmiumammomum hydroxide).

Simplest empirical formula = Os02i2NH,.E20.
Obtained by dissolving OsO, in excess of cone.

NHjAq, and warming the red solution in a closed

flask to 40°-60° untU a black pp. begins to form
when the flask is opened (Claus a, Jacobi, J. pr.

79, 28). N escapes during the process
(?3OsO,-^10NH,
= 3080(NHa.0H) J + 2N2+ 3H,0). Forms a
brown-black powder ; decomposed by heat to Oa
with evolution of N and H.jO ; insol. water, sol.

acids, and reppd. by EOHAq or NH,Aq. Amor-
phous basic salts (not fully examined), are ob-

tained by evaporating the acid solutions ; these

salts are decomposed by water to neutral and
more basic salts (Claus a. Jdcobi, J. pr. 90, 65

;

ef. Berzelius, P. 13, 435, 627). The base dis-

solves in EOHAq ; on boiling, NH, is evolved
and a pp., OsOg-xH^O containing NH„ separates.

OsMVIi-TETBAHMONIUM EYDBOXISB
Os02(NH,.NH,.OH)2Aq {Ammoniated oxyosmic
hydroxide. Osmidiammomwm hydroxide,
Oxyosimiwmdiammonium hydroxide. Osmyl-
ditetramine hydroxide). Simplest empirical
formula = OsOj.4NHj.H20Aq. Enown only in

solution. A solution of this base is obtained by
decomposing the chloride by Ag^O and H,0, or
the sulphate by BaOAq {v. infra), and filtering

;

the solution is yellow, has an alkaline reaction,

and is easily decomposed with formation of

OsO„NE„and a black pp. (Claus, J.pr.19, 28).

OsMYL-TEIIiAMMONIlIU CHLOBIDE
OsOj(NHj.NH3Cl)2 (PxyosmiumdiammonMm
chlcmde). The formula is sometimes written

OSO2GI2.4NH,, and the salt is called ammoniated
osmium oxychloride ; the formula is also written
OsO2.4NH2.Cl2, and the salt is called osmyl-di-
tetramine chhiride (Gibbs, Am. 3, 233) ; Fremy
(A. Ch. [3] 12, 622) wrote the formula
Os02(NH2)2.2NH,Cl, calling the salt osmiamide-
ammmmbm chloride; Claus and Jacobi (J. pr.

79, 28; 85, 142; 90, 65) gave the formula
Os(NH,),Cl2.2H20, and the name osmio-diammo-
nio-chloride. The investigations of Gibbs {Am.
3, 233) confirmed the empirical formula
OSO2CI2.4NH,. Obtained as a yellow crystalline

pp. by adding NH,C1 to EjOsO,Aq (Fremy, A. Ch.
[3] 12, 522) (?E20sO,Aq+ 4NH.Cl
= Os02(NH,.NHjCl)2 + 2ECUq + 2HjO). Slightly

sol. cold water, more sol. hot water, insol.

NH,ClAq. May be crystallised from water con-
taining HCl; ppd. from solution by cone. HClAq.
Aqueous solution quickly decomposes, giving oh
OsO,; on evaporation a brown solid is obtained,,
which behaves like OsO(NH,.OH)2; the solution

gives a fine violet colour with E,FeCy,Aq (Gibbs,

2.C.). The compound is decomposed by heat,
giving a residue of Os.

The chhroplatinate is oUained, as orange-
yellow crystals, slightly sol. cold water, by boiling

Os02(NH,.NH3Cl)2 with PtCl,Aq (Gibbs, J.c.).

OsUTIi lETBAMUONIUM SULPHATE, MITBATS, &0.
The sulphate is obtained by pouring E20sO,Aq
into cone, cold (NH,)2S0,Aq ; small orange- -

yellow crystals, easily sol. hot water (Gibbs, Ix.).

The niirate is obtained by a similar reaction, and
the oxalate also ; using cold oono. NH,NO]Aq

T T 2
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and (NHJjCjOAq instead oJ (NH,)jSO,Aq (Gibbs,
I.C.).

Osmium, chlorides ot Two chlorides of Ob
have been prepared, OsCl, and OsCl, ; OsCI, is

known in solution; no chloride has yet been
gasified ; these are the only haloid compounds
of Os known at present, except OsCy, be classed
as a haloid Compound. OsClj and OsCl^ combine
with alkali chlorides to form OsClg.SMCl and
OsCl,.2MCl respectively; OsClj also probably
forms double salts, but they have not been iso-

lated satisfactorily. OsCy, forms an acid,
H^OsCyg, fromwhichvarious salts (osmocyanides)
are obtained. OsGl, and OsGl, are formed by
direct union of CI with Os.

OsMous CHiiOBiDE OsCl, (Osim/wm cUchloride.

Os7nosoc}iloride). Obtained by heating finely

divided Os in a long tube in a stream of dry CI.

Two sublimates are obtained ; the less volatile

(green) is OsGl,, the more volatile (red) is OsCl,.

As thus prepared OsCl, forms dark-green de-
liquescent needles, which probably . contain
HjO ; by heating again in perfectly dry CI, OsCl,
is obtained free from moisture as a nearly black
sublimate (Clans a. Jacobi, J. pr. 90, 65). An
indigo-blue solution of OsCl, may be prepared by
dissolving Os0.a;H,0 in HClAq ; the solution

soon becomes violet, then dark red, and then
yellow from formation of OsCl, and OsCl^ ; the
yellow solution again becomes blue by the action

of reducers (C. a. J., Z.c). OsGl, dissolves in

water, forming a green liquid, which is decolour-

ised and decomposed on dilution with formation
of Os, OsO,Aq, and HClAq. Solutions of OsCl,
in alkali chloride solutions are not decomposed
by dilution ; double salts are probably present

(C. a. J.). Berzelius said that double salts of

OsCl, are formed by the action of alcohol on the

salts MjOsCl, and M,OsCl. (P. 13, 435, 527).

OsCl, is sol. alcohol and ether. The aqueous
solution conducts electricity, but the alcoholic

and ethereal solutions do not (v. Hampe, Z. 11,

1549 ; 12, 23).

OsMoso-osMic CHLOBIDB OsCl, (Osmiwm tri-

chloride. Osmochloride. Osmium sesguichloride).

This chloride is only known in solution, and in

combination with alkali chlorides. The brown
to purple solution obtained by the action of air

on OsO^zHjO in HClAq probably contains OsCl,

(C. a. J.). By treating a solution of OsO, in

HCLAq with Hg, and evaporating in vaciuj over

cone. H.JSO„ Berzelius (P. 13, 435, 527) obtained

a purple, varnish-like substance, which perhaps

was OsCl,.

Double Salts.

—

Ammonium-osmium tri-

ehldride (Ammmwwm chlorosmite)

2(03Cl3.2NH,Cl).3HjO. Eeddish-brown crystals

;

' obtained by passing HgS into OsOj in much
HGlAq till the solution is red, adding NH^Cl, and
evaporating (Claus, J. pr. 79, 28). The salt dis-

solves in water with a dark-purple colour, which
is unchanged by addition of alkali, but reduction

begins on warming. On heating, Os and NH4CI
are formed (Berzelius, Z.c).

Potassium-osmium trichloridt (Potassium

ehlorosmite) 2(0301,.3KCl).6HjO. Formed by
strongly heating in CI a mixture of equal parts

ECl and powdered Os, dissolving in water,

crystallising out E^OsCl,, and evaporating the

mother-liquor ; also by dissolving KOH in cone.

OsU.Aq, adding NH,Aq, and when the solution

is yellow and before E^OsO^ separates, satniating
with HClAq and evaporating to dijness on a
water-bath, when the salt is obtained on the
bottom of the basin, while ECl and NH,C1 are
deposited on the upper parts. Forms dark
brownish-red crystals; easily sol. water, with
deep cherry-red colour; easily sol. alcohol, insol.

ether. The salt loses 3H,0 in air, and the rest

at 150°-180°. The aqueous solution easily de-
composes with separation of OsxOyCl,.

Osuio CHLORIDE OsCl, {Osmium tetrachloride.

Osmichloride). Obtained, as a dark-red powder,
by heating finely-powdered Os in dry CI ; OsCl,
is formed at the same time. OsCI^ is the more
volatile of the two chlorides. In presence of

moisture, becomes cinnabar-red, and then forms
yellow needles (7 OsCl,.xH20). Dissolves in a
little water to form a yellow solution, which is

decomposed and decolourised on dilution (Ber-

zelius, I.C.). OsClf is a non-conductor of elec-

tricity (Hampe, Z. 11, 1549 ; 12, 23). OsO,.2H20
dissolves in cone. HClAq, forming a dark
greenish-brown solution, which probably con-
tains OsCl,. *

Double salts.

—

Potassium-osmium tetrct-

chloride (Potassium chlorosmate) E,0bCI,

( = OsCl4.2ECl). Obtained by beating an inti-

mate mixture of equal parts ECl and finely-

powdered Os in dry CI to low redness, removing
excess of ECl by a little water, dissolving the

residue in hot water, and allowing to crystallise

(Berzelius, 2.C.). Claus a. Jacobi (l.c.) obtained

the salt by adding ECl to OsO, in HClAq, then
adding alcohol and evaporating. Dark-brown
lustrousoctahedra ; oinnabar-red when powdered.

Sol. water, forming a yellow solution, from which
alcohol ppts. the sut, incompletely, as a red

crystalhne powder. Not decomposed at low

redness, but at a higher temperature Os and
ECl are formed. OsO, is produced by distilling

HNOj over KjOsCl, (Berzelius, Z.c.). Is not

acted on by SO^Aq at ordinary temperatures

(E^IrClg is reduced). EOHAq does not decom-

pose a cold solution of E,OsCl„ but on warming
the solution becomes blue, and then suddenly

ppts. black OSO2.2H.P (Claus, Ix. ;
other reac-

tions of EjOsCl^q are given).

Ammonium chlorosmate, silver chlorosmate,

and sodium chlorosmate are described by Claus

a. Jacobi (J.pr. 79, 28 ; 85, 142 ; 90, 65 ; A. 63,

355).

Supposed compound of Osmium
hexachloride. Berzelius (P. 13, 435, 627;

16, 203) obtained a brown salt, which he sup-

posed to be a compound of NH,C1 and OsGl,, by

saturating OsO, with NHaAq, after a time add-

ing excess of HClAq, digesting for some days

with Hg, filtering, and evaporating. According

to Claus (I.C.), the salt is 2(OsCl,.2NH,Cl).3HjO

(v. supra ; Ammon/lum-osmium trichloride).

Osmium, cyanide of, OsCy, ; and osmocyan-

hydric acid and its salts, H^OsCy, ; v. CTANinag,

vol. ii. p. 343.

Osmium, hydrated ozideg or hydroxides of,

v. Osmium, oxides and hydrated oxvie* of,

p. 645.
Osminm, nitride of. The brass-yellow sub-

stance, obtained by passing H over the pp. pro-

duced by adding HNO, to KiOsO,Aq, is probably

a nitride of Os (Claus, P. 66, 202).

Osmium, nitrogen-containing acid of, a.j<d



OSMIUM. 646

itttaUt. ByJaOftiOjAqoryH^jOsjOjAq. This
aoid is generally known as osmiamic aeid. An
aqueous solution of this acid is obtained by de-

eomposing the Ba salt by the equivalent quantity
of H^SOfAq, or by treating the moist Ag salt

with HClAq, and filtering. The clear yellow
solution remains unchanged for some days if

dilute; but if it be concentrated, OsO, and a
black pp. containing Os are formed, and gas is

evolved. The aqueous solution of the acid

evolves CO, from carbonates, and decomposes
KCl ; Zn dissolves in it, with evolution of gas
and partial decomposition of the acid. The solu-

tion is decomposed by acids on warming, with
produ(^on of OsO, (Fritzsche a. Struve, J.pr,
41, 97). F. a. S. gave the formula H.PI2OS2OJ

;

this "was upheld by Claus (J. pr. 90, 65).

Gerhardt [J. Ph. [3] 12, 304) gave the formula
II^jOsjO,. The E salt is obtained by the action

of NH,Aq on OsO, in excess of EOHAq;
the reaction is expressed thus by F. a. 8.;

20sO, + 2NH, + Aq = HjNjOsjOjMtO + 2HsO ;

Claus gives the equation 60sOj + 8NH, + Aq
= 3Hj08,NjOjAq + Nj + 9H,0. According to F.

a. S. no gas is evolved during the reaction. If

this is correct neither of the equations can ex-

press the change which occurs. The salts of

osmiamic acid explode when heated ; some ex-

plode when struck.

PoTASSniM OSMUIIAIB E^^Os^O, or

? KgNjOsgO,. Prepared by dissolving solid OsO,
in cone. EOHAq, to which cone. NH^Aq has

been added. The solution is dear yellow, and
deposits yellow crystals of the salt. Claus a.

Jacobi (2.e.) dissolve EOH in very dilute OsO^Aq,
add k vol. NH,Aq, and evaporate rapidly until the

salt begins to crystallise out, after which crystal-

lisation is allowed to proceed. Citron yellow,

tetragonal crystals. Sol. warm water, also in

alcohol, si. sol. cold water, insol. ether. Ex-
plodes at c. 180°. Decomposed by cone. HClAq,
with evolution of CI and formation of two kinds

of red crystals {v. F. a. S., Ix.).

Silver osmuiute Ag2N20s,0, or? Ag^N^Os^Oj.

A citron-yellow crystalUne powder ; si. sol. water

or dilute HNO^q; sol. NHjAq, forming there-

with a crystalline compound ; blackens in light

;

explodes at 80°, also when struck by a hammer.
Prepared by dissolving OsO^ in an ammoniacal
solution of a salt of Ag, and adding excess of

HNO,Aq ; or by adding excess of HNO^Aq, fol-

lowed by solution of a salt of Ag, to OsO, dis-

solved in NHjAq.
Ammomv/m, barium, mercurous, sodium, and

ammoniated zinc, osmiamates have been pre-

pared (F. a. S., l.e.).

Osmium, oxides and hydrated^ oxides of.

Four oxides of Os are known ; OsO, Os^O,,

OsO„ and OsO,. Salts in which OsO, acts as

the negative radicle have been prepared (v.

infra, Osmiwn, salts ofoxyacids of). A hydrate

of OsO has been obtained, but not pure; it

rapidly alfsorbs O ; the hydrate OsOs.3H,0 is

known, as are also the hydrates 0s0j.H,0 and

0B0.,.2Il.fl. No oxy-salts have been obtained

directly from the oxides of Os ; a few oxy-salts

corresponding with OsO are known. OsO, acts

as a weak acidic anhydride ; this oxide is easily

reduced to OsO„ or to Os. OsO, is the only oxide

prepared by the direct union of Os with O.

Chlorides oorresponding with OsO and OsO,

have been obtained, and the chloride OsCl,

which corresponds with Os^O, probably exists

in solution {v. Osmium, chlorides of, p. 644).

OsMons oxiDi: OaO {Osmium monoxide).

A greyish-black solid, insol. acids ; obtained by
heating in a stream of CO, a mixture of Na^COt
and OsSO, or OsSO3.2K2SO3.2KHSOs.4H2O, and
washing the residue with water (Claus a. Jaoojii,

J.pr. 85, 142 ; 90, 65). The salt OsSO, is formed
by evaporating OsO,Aq with excess of SO, ; the
salt OsSO,.2K2S03.2KHS03.4H,0 is formed by
heating KjOsCl^Aq with K^SO,, and washing with
water the powder which separates. Hydrated
osmous oxide, OsCxH^O, was obtained by C. a. J.

by the action of warm, very cone. EOHAq on
OsSO,, in absence of air ; it forms a blue-black

pp. which very rapidly absorbs O from the air.

Berzelius obtained a greenish-black pp.byboiling
OsCl, in KClAq with KOHAq ; this pp. was sup-

posed to be OsO.scHiO, but C. a. J. say it cannot
be washed free from alkali. A few salts are

known corresponding with OsO, e.g. OsSO,, but
none is obtained directly from the oxide.

Osuo-osMio oxmE Os,0, (Osm/i/um sesgm-
oxide). A black powder; insol. acids. Ob-
tained by gently heating, in a stream of CO,, a
mixture of K,0sCl,.3H,0 andNajCO,, and wash-
ing with water (C. a. J., l.e.). Deville a. Debray
(C. R. 82, 1076) say that this oxide is often
formed, as copper-red crusts, in the preparation
of Os, by passing OsO, vapour mixed with N
through a hot tube lined with C, the lining of

C being formed by passing C„H, vapour through
the tube heated to redness. BerzeUus supposed
that a compound of OS2O, with NH, was formed
by the action of NH,Aq on OsOjAq ; but the pp.
thus formed was shown by C. a. J. to be
OsO(NH,.OH)2 (v. Oamosyl'diammonmm hy-
droxide, p. 643). ' No oxy- salts are known cor-

responding with 08,0, ; a solution of OsCl, has
been prepared.

nydrated osmo - osmic oxide
Ob20,.3H,0; a brown-red pp., somewhat sol.

cold EOHAq, sol. acids even after drying ; ob-
tained by adding KOHAq to EjOsCl^Aq (C. a. J.,

Ix.).

Osmo OXIDE OsO, {Osmium dioxide). Ob-
tained by Berzelius (P. 13, 435, 527 ; IS, 208)
by heating a mixture of KjOsCl, and Na^CO, in

CO,, washing the residue with water, and then
with HClAq ; as thus prepared OsO, forms a
greyish-black powder. Claus a. Jacobi (Z.c.) ob-
tained OsO, in the form of a copper-red, metal-

like solid, by strongly heating OSO2.2H2O in a
covered crucible (OsO,, H, and H2O are also

formed). OsO,.2H,0 is obtained by the action of

acids on KjOsO^Aq. OsO, may be heated to

redness in absence of air (Berzelius) ; but Claus
says that OsO, and Os are formed. Heated in

air, or acted on by HNO, and HClAq, OsO, is

produced. Seduced by H at ordinary tempera-
tures. Detonates when heated with combustible
bodies. A sulphate corresponding with OsO, is

said to be prepared by the aotipn of cold HNO,Aq
on OsS„ but little is known of its propertiei.

The corresponding chloride, OsCl,, is known.
Hydrated osmic oxide Os02.2E,0; a

black pp. obtained by adding very dilute H2S0,Aq
to KjOsOjAq, OsO, being formed at the same
time (C. a. J., {.&). The moist hydrate dissolves

inHCLAq,HNO,Aq,orH2SO,Aq; oxidation begini
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ery quickly, with change of oolour from purple
to yellow-brown, green, and brownish-yellow on
heating. From the Bolution inHGlA.q, Zn ppts.
Os (Wohler, A. 140, 256). By heating OsOyaHjO
to 200° in dry N, Fremy obtained the hydrate
OeOrHjO {A. Ch. [3] 12, 615). _

OsMiDU lETKoxiDE OsO, {PeTosmic anhy-
dride. Often called perosmic acid, and formerly
generally known as osmic acid). Mol. w. 254-84.

V.D. 128-5 at o. 280= (DeviUe a. Debray, C. B.
82, 1076).

Formation.—1. By heating Os in air or 0.

—

2. By heating Os, or any of the lower oxides,
with HKO, or aqua regia.—3. By the action of
dilute acids on E20s04Aq; OSO2.2H2O being
formed at the same time.—4. According to Claus
{J.pr. 79, 28) by the action of Os on steam ; H
being evolved.

Preparation.— 1. Finely powdered' Os is

gently warmed in a stream of dry O ; the Os is

placed in one bulb of a two-bulbed tube, and the
OsO, condenses in the second bulb.—2. Three
parts osm-iridium are fused with 1 part ENO„
the cold mass is dissolved in water, the solution
is neutralised by HjSO^Aq, and OsO^ is distilled

ofi into a cold receiver.

Pr<^erties.—Long, colourless, translucent,
monocHnic, needles (Mallet, Am. S. [2] 29, 49).
Melts considerably under 100°, and boils a few
degrees above its melting-point. OsO, is very
volatile ; the vapour smeUs abominably, and is

extremely poisonoas, attacking the eyes and
lungs; DeviUe nearly lost his eyesight while
working with OsO, (v. D. a. D., A. Ch. [3] 56,

400). Claus says the best antidote is H^S gas.

The V.D. was determined by D. a. D. at 246°-
285° ; it agrees with the formula OsO,. OsO,
may be vapourised in H ; if the mixed vapours
are passed through a hot tube, Os is deposited.

OsO, is slowly dissolved by water, the solution

does not react acid ; sol. alcohol or ether, solu-

tions are reduced with ppn. of Os.

Reactions.—1: Beduced to Os by heating
with hydrogen; also by heating in a gas-flame;
an aqueous solution of OsO^ is readily reduced
by most metals ; the solution is also reduced by
phosphorus, ferrous sulphate, stannous chloride,

sulphurous acid (a blue liquid is produced by
SOjAq, perWps containing an oxide which has
not been isolated), and by many carbon com-
pounds {e.g. H.CO2H, tannin, sugar, alcohol, &<s.)

(v.Tennant, T. 1804. 411; Berzelius, P. 13, 435,

327; 15, 208; Pobereiner a. Weiss, A. 14, 17,

251; Butlerow, A. 84, 278; Claus a. Jacobi,

J. pr. 90, 65).—2. A large excess of ammonia
solution evolves K, and ppts. OsO(NH,.OH)2 (v.

Osmosyl-dimrmumium hydroxide, p. 643).—3.

OsO, dissolves in potash, forming, a red-yellow
liquid which probably contains E perosmate

(3. V. under Osrmum, salts of oxyacids of,

infra).—4. Hydrogen sulphide ppts. an oxy-
tulphide {q. v.) from OsOjAq; on saturating

OsO,Aq with EjS, and adding an acid, OsS^ is

ppd. {v. Osmium, sulphides of, p. 647).—6.

Hydrochloric add does not react with OsO, ; but
on addition of EOHAq, E^OsCl, is produced.
OsOj is a very weak acidic anhydride : an aque-
ous solution does not afFect the colour of litmus,
nor docs it decompose carbonates; KOHAq pro-
bably forms E perosmate.

Oimimu, oxyacids of. Ko oxyacid of Oi hat
been isolated; salts of the hypo&etical H,0b0,
(osmates) are known, and some of the reactions
of OsO, indicate the existence of unstable salts

derived from the oxide OsO, (v. infra. Osmium,
salts of oxyadda of).

Osmium, ozychloride of. The black pp. ob-
tained by boiling dilute E^OsClsAq is probably
an oxyoUoride (Claus a. Jacobi, J. pr. 90, 65).

Osmium, ozysulphides of. The pp. obtained
by passing RgS into OsOjAq is said by von
Meyer to have the composition Os^OjSj.SHjO,
and to be changed to 20sO,S.3£L,0 by the action
of air (J. pr. [2] 16, 77). Dried at 180°-200°,

OsO,S is obtained (von M., l.e.). •
Oaminm, phospiiide of. A phosphide of Ob

is said to be formed by heiEtting Os in P vapour;
it appears black if prepared at a moderate tem-
perature, but white and metal-like if produced
by heating strongly; it burns in air to OsO,
and osmous phosphate (Berzelius, P. 13, 435,
527 ; 15, 20.8).

. Osmium, salts of. Very few salts have been
obtained by replacing the H of oxyacids by Os.
Osmium sulphite, OsSO,, is formed by evapora-
ting OsO^Aq with SO^Aq; a complex salt

OsS03.2E280,.2EHSO,.4H20 is obtained by
heating EjOsCl, with E^SOjAq; osmous phos-
phate and sulphate are also said to exist, but
they have not been analysed (Berzelius). An
osmic sulphate is stated to be produced by the
action of cold HNO^Aq on OsSj (Berzelius). No
salt of Os has-been formed by the direct reaction

of Os or any of its oxides with an oxyacid (v.

SULPHITHS, SniiFHAIES).
Osmium, salts of oxyacids of. Some salts

of the hypothetical osmitt add, K^OsO,, have
been isolated ; and there are indications of the
existence of aXka^ perosmates,iM. salts derivable

from OSO4.
OsiuTES M'gOsO, (formerly called Osmites).

Neither the acid HsOsO,, nor the anhydride
OsO„ has been isolated {cf. Mallet, Am. S. [2]

29, 49). Alkali osmates are obtained by the
reducwig action of alcohol on OsO, in EOHAq

;

a Ba salt is formed by the prolonged reaction of

warm BaOAq on OsO, in a closed vessel; os-

mates of Ca, Pb.and Sr are obtained as insoluble

pps. from the alkali salts.

Potassium osmats E,0b0,.2H20. A
violet-coloured, crystalline pp. of this composi-
tion is formed by adding alcohol to OsO, dis-

solved in EOHAq ; the solution is red, then be-

comes colourless, and deposits the salt. Fremy
obtained the salt in large ootahedra by adding

ENO^Aq to OsO, in large excess of EOHAq
{J. pr. 33, 411). According to Claus (/. pr. 34,

173, 424) E20sO,.2H,0 is obtained by warming
OsO, in an excess of EOHAq ; this reaction is

similar to the reduction of EMnO,Aq to

E,MnO,Aq by EOH. Yiolet-red ootahedra.

Sol. water, insol. alcohol or ether; slightly

sol. cone, salt solutions (Qibbs, Am^ S. [2] 31,

70). An aqueous solution decomposes rapidly

on warming to E perosmate and OsOpsH^O.
H2S0,Aq forms OsO, from E,OsO,Aq, and sepa-

rates OeO.,.xH,0 (Claus a. Jacobi, U.). HNO,Aq
produces a similar change (Fiemy, I.C.), SO^Aq
produces a blue solution. NH,ClAq forms

Os02(NHs.JltH,Cl)„ and (NHJ^SOjAq produces

080,(NH,.NH,),S0, {v. Osmyl-teWammormm
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Moridb and sulphate, p. 643). NHjAq is said

to form OsOj(NH.J, (Fremy, Ix.).

Barium osmate BaOsO^.HijO {Ola,xia,J.pr.

84, 173, 224); Calcium, lead, sodium,
and s'trontium osmates have been obtained
(Fremy, /,!». 33,411).

Febosmateu (foimerly called osmaies). These
salts have not been prepared pure. Fremy
{J. pr. 33, 409) says a perosmate of E is formed
by dissolving OsO^ in large excess of EOHAq,
and the salt is decomposed on dilution; the
solution in excess of KOHAq is colourless, but
absorbs O and becomes brown; on boiling,

'E2OSO, is formed, and an oxide of Os containing
more than OsO, is volatilised. On the other

hand, Claus {J. pr. 85, 142; 90, 65) says that
the greater part of the OsO, can be distilled off

from a solution of this oxide in excess of

EOHAq, but that some decomposes to EjOsOjAq
and O. Claus also says that OsO, distils off, at
60°, when CI is passed into OsOs-xH^O suspended
in a large excess of EOHAq. From a cone, solu-

tion of OsO^ in EOHAq, HNO^q ppts. OsO,
mixed with OsO^.^H^O, according to Wohler (A.

140, 256). Wohler (l.c.) melted Os with EOH
and ENOa, and obtained a black solid which
formed a deep-red solution in water. This solu-

tion was supposed by Wohler to contain K per-

osmate ; oiUy a very little OsO, was obtained
by distilling, and the residual liquid deposited

EjOsO^ on cooling. The mother-liquor from the
EjOsO, was yellow ; on treatment with CO2 it

became colourless, and then violet, and'deposited

OsOj and a greyish-violet pp.
Osmium, sulphides of. A sulphide of Os is

formed by beating Os with S (Berzelins, P. 13,

435. 527 ; 15, 208).

OsMio SULPHIDE OsS, (Osmium disulphide).

A dark brownish-yellow solid ; slightly soluble

in water. Produced, according to Fremy {J. pr.

33, 409), bypassing H^S into E^OsOjAq; accord-

ing to Claus {J. pr. 79, 28), also by passing H,S
into EjOsCl^q.

OsmuM TEiBASULPHisB OsS,.a;H20. Ob-
tained by saturating OsO^ in HClAq with HjS

;

on attempting to dry the pp. it is partly oxidised

;

above 100°, the pp. burns to OsO, and SO,;
easily oxidised by HNO,Aq ; heated in absence

of air, 0sS.^.0sS3 is said to be produced (Berze-

lins ; Claus). The pp. obtained by passing H,S
into OsOjAq is an oxysulpiride {a. v.).

M. M. P. M.
OSMOCYAITIDES and Osmoeyanhydric acid

V. Cyanides, vol. ii. p. 343.

OSMOSE. When two liquids are separated

by the intervention of a povSaa diaphragm, a

flow of liquid takes place from one side of the

septum to the other, or sometimes an unequal

flow of the two liquids in opposite directions, so

that the quantity of liquid increases on one side

of the septum and diminishes on the other.

This phenomenon was originally designated by
the correlative terms Endosmose and Ex-
osmose, but it is better expressed by the shorter

word Osmose (from mir/io'r, impulsion), which
includes the two former. For the application of

osmotic methods to chemical questions v. Mole-

cular WEIGHTS, p. 417; also Phisical mjsxhods;

section Electrical methods. M. M. P. M.

OSOTEIAZOLB CftN, »•«• NH^^j^g.

f22-5°].
(204°) at 715 mm. Formed by heating

its carboxylio acid. Sol. water and alcohol,

insol. ligrom (Peohmann, A. 262, 320).—B'HCl.
—^B'HgCl : glittering needles.

Benzoyl derivative 'SBz<^-^. [100°].

OSOTBIAZOLE OABBOXTIIC ACU)

NH<^^;^^Q„. [211°]. Formed by the action

ofEMnO,on amido-phenyl-osotriazole carboxyUo
acid, which is got by reducing the nitro- acid

formed by nitrating the acid produced by the

action of soda on the phenyl-hydrazide of di-

nitroso-acetone (Pechmann, A. 262, 315). Crys-

talline powder, v; sol. boiling water.—CaA', 2aq.
OSOIBIAZOKES and OSOIETBAZONES v.

Hydbazones.
OSSEIN V. Pboteids, Appendix C.
OSTBTTTHIN C^H^Oj (Gorup-Besanez, A.

183,321) ;-0„Ha,0, (Jassoy, C. 0. 1890 [i] 166).

[115°]. Occurs in the roots of Impearatoria

Ostruthium. T-riclinio crystals, v. si. sol. boiling

water, v. sol. alcohol and ether. Its alcoholic

solution exhibits blue fluorescence. Forms a
crystalline compound with dry HCl.

Acetyl derivative [78°]. Plates.

OTOBIIE CjiHjA- [133^. Occurs in the

fruit of MyrisUca otoha (Uricoechea, A. 91,

370). Pearly prisms (from ether), insol. water.

OTIABAIK CsoH„0,j. [0. 185°]. S.-65 at

11° ; S. (alcohol) 3-75 at 11°. [o]b= -83°. A
poisonous glucoside present in Ouabaio root,

used as arrow-poison, and in the seeds of the

glabrous Slrophamtus of Gabon (Arnaud, 0, B.
106, 1011; 107, 348, 1162; Bl. [3] 1, 10).

Bectangular plates (containing 7aq) v. si. sol.

water. Its solution is ppd. by tannin. It

yields a sugar and a resin on boiling with
acids.—BaA',: deliquescent pp.

OXALACETIC ACID C^H.O,. OxaloxyU

Oxim '

CO,H.C(NOH).CHj.COjH. [125°].

Formed by the action of alcoholic KaOH on
the ether CO.^t.C(NOH).CH,.COjH [107°],

which is obtained by the action of water on
the dihydride of di-nitroso-di-oxy-terephthalio

ether (Cramer, B. 24, 1204). An isomeric oxim
CO^t.C(NOH).CH.CO^ [54°] is formed from
oxidacetic acid and hydroxylamine. It yields

COja.C(NOH)CH,CO.^ [88°], whenceAoCl forms
an anhydride 0«H,0, [105^ yielding C^HiAcO.
[105°].

Phenylhydrazide of the methyl ether
C0,Me.Caj.C(NjHPh).C02Me. [118°]. Mol. w.
257 (obs.)

;
(calc. 250). Formed from di-methyl

acetylene dicarboxylate and phenyl-hydrazine
(Buchner, B. 22, 2930). Plates. Yields oxy-
phenyl-pyrazole carboxylic acid on saponifica-

tion.

Mono-ethyl ether CO^EiCHs.CO.COjH.
[97°]. Obtained from the di-ethyl ether and
cold dilute EOH (Wislicenus, B. 19, 3226 ; A.
246, 323). Keedles, v. sol. water. Its aqueous
solution is coloured deej) red by FeCl,.

Anilide of the ethyl ether
COjEt.CO.CH,.CO.NHPh. [88°]. Formed from
oxalic ether, acetanilide, and NaOEt (Wislicenus
a. Sattler, B. 24, 1250). Needles, v. sol. alcohol.

p-Toluide of the ethyl ether. [135°].

Ethyl anilide of the ethyl ether
C03Et.CO.CH2.CO.NEtPh. [69°]. Formed from
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VaOEt. oxalic ether, and NBtAcPh (Wislicenus

R. Sattler, B. 24, 1254).—Cn(C„H„NOJj. [139°].

Di-ethyl ether 002Et.CH2.C0.C02Bt.

132° at 24 mm.). S.G. t" 1-159. Formed by
the action of sodiam on an ethereal solution of

oxalic and acetic ethers (Wislicenus, B. 19, 3225 ;

20, 3392;. 4. 246, 315). Oil. FeCl, colours its

alcoholic solution red.

Beactions.-^l. Decomposed by dilute acids
into acetic and oxalic acids.—2. Dilute (10 p.c.)

HjSO, yields pyruvic acid.—8. Sodium forms
the compound COjEt.CHNa.CO.COjEt, which
reacts with alkyl iodides, forming allcyl-oxal-

acetic ethers COjBt.CHX.CO.COjEt. The cop-
per compound Cu(CsH„Os), crystallises from
alcohol in gTeen needles [163°].—-4. Phenyl-hy-
drazine reacts forming a phenyl-hydrazide
CO.^t.CH.,.C(NjHPh)COjEt [78°], crystallising

in plates, and forming COjEt.C^ ,jt ""wpi,^

[182°] on heating.—5. Aniline at 0° forms
CPjEt.CHj.C(NPh).COjEt (o. 200° at 10 mm.),
which gives no colour with alcoholic FeCl,.

The condensation-products include CijHjsKO,
[108°] and C,2H„N0, [213°] (Wislicenus a.

Spiro, B. 22, 3349).—6. Aqueous KOAc yields

CO,Et.CH:0{CO.;Et).CH(COjBt).CO.CO,Et, which
forms the crystalline salts BaA', 2aq and PbA',
(Claisen a. Hori, B. 24, 124).—7. Its oxim is re-

duced by Eodium-amalgam to mono-ethyl aspart-

ates COjH.CH(NHJ.OHj.COjEt [201°] and
CO^.Ca,.CH(NEy.COjEt [165°] (Piutti, C. O.
1888, 68, 1459).—8. Benzamidine hydrochloride
and dilute (10 p.c.) aqueous caustic soda yields

COjEt.CO.CH,.CO.NH.CPh:NH [180°] (Pinner,

B. 22, 1628, 2615).

Beference.—Amido-oxaiiOxyl-acetio Aom.
OXALAUIDO-BSNZOIC ACID v. Gabboxy-

PHENYL-OXAMIC ACID.

OXALANTIH Cfi^fl,. Formed by redu-

cing alloxanic acid with zinc and HClAq (Lim-
pricht, A. Ill, 133 ; of. Sohlieper, A. 66, 2).

Small crystals, si. sol. water. Decomposed by
alkalis into KH, and oxaluric acid.

OXALBTITYEIC ETHEE
C0jEt.0O.CHEt.CO.^t. (138° at 20 mm.).
Formed from oxalic ether, butyric ether, and
NaOEt (Arnold, A. 246, 337). Oil. Gives a red

colour with Fed,.
OXALETHYXAUTLINE v. Eihyl-bttixl-

GltYOXALTNE.

OXAL-ETHTL-ETHYLINE v. Mbthyl-
EIHYL-OLYOXAXIKE.

OXALETHYLINE v. Methyl-btbyl-gly-
OXALINE.

OXALETHYLCEKAITTHTLINE «. Ethyi.-

HEXYL-OLYOXALINB.
OXAL ETHYL FSOFTLINE v. Di-ethyi.-

OLYGXALINE.
OXALIC ACID Hj02O,2aq,i.e.00jH.COjH2aq

orC(OH)j.C(OH),.[187°](whenanhydrous)(Staub

a. Smith, B. 17, 1742 note). S.G. (hydrated) 'r
1-653 (Clarke, Am. 2, 174). S. (of H.CA) 9-5

at 14-5° (Nichols, C. N. 22, 14) ; (of HjOjO,) 5-3

at 10°, 10-2 at 20° ; 120 at 90° (AUuard, O. B.
69, 500) ; 5-6 at 10° ; 88 at 20° ; 63-8 at 70°.

S. (alcohol) 23-5 at 16° (Burgoin, Bl. [2] 29, 243).

S. (ether) 1-27 at 16° (Miczynski, M. 7, 257).

Bgo 36-74 (in a 7*41 p.o. aqueous solution)

(Kanonnikoff, J. pr. [2] 31, 347). H.C.v. 61,100

;

H.C.p. 60,200. H.F. 196,800 (Stohmann, /. pr.

[2] 40, 204) ; 198,000 (von Beoheuberg). S.H.
(0°-60°) -3359 (Hess, A. Ch. [2] 35, 410).

Beat of neutralisation 28,100.

Occtirrence.—As acid potassium salt in sorrel

{Oxalis acetosella and Bumex acetosa) (Savary,
A.D. 1773 ; Wiegler, a.d. 1779) ; as sodium
salt in Salsola and Salicomia ; as calcium salt

in the root, bark, and leaves of many plants,

(often found as crystals, rapMdea), in urine,

urinary calculi, and in the Malpighian vessels of

the caterpillar of Sphinx Convolvuli. Calcium
oxalate is found also in many lichens, and as the
mineral Whewellite. Ferrous oxalate occurs in -

lignite beds ; and ammonium oxalate in guano.
Free oxalic acid occurs in some fungi {e.g. Fistu-

Una hepatica (Hamlet a. Plowright, C. N. 36, 93).

Formation,—1. By the oxidising action of

fused potash or of nitric acid on alcohol, glycol,

sugars, starch, cellulose, citric, tartaric, myristic,

and other fatty acids. Also by oxidising acetic

acid and phenol with alkaline KMnO, (Japp, 0. J.

Proc. 4, 91).—2. Ammonium oxalate is among
the products of the decomposition of cyanogen
by water.—3. By heating sodium or potassium
formate above 400° (Merz a. Weith,B. 15, 1507).

4. By the action of NaOEt on di-bromo-acetic

ether.—5. By passing COj over a mixture of

sodium and sand at about 360° (Drechsel, Z. [2]

4, 120).— 6. By heating CjOlj with dry KOH
for some days at 220° (Geuther, A. Ill, 174).

CjCl, with dry KOH at 200° forms oxalate and hy-
drogen.—7. By the spontaneous decomposition of

CHj.CH(ONOj).COjH (Henry, JB. 12, 1837).- 8. By
the action of damp oxygen upon CCl^rCC^OMe)
(Henry).—9. A product in the preparation of

picric acid from phenol (Perkin, 0. J. Proc. 4,

91).—10. By oxidising chloranilic acid (Groves,

0. J. Proc. 4, 91).—11. A by-product in the pre-

paration of nitrous ether (Frickhinger, Ar. Ph.
[3] 24, 1065).

Preparation.—By heating sawdust with a
mixture of NaOH and KOH at 240°-250° ; the

yield being less when NaOH is used alone (Thorn,

D. P. J. 210, 24). The product is boiled with
water, and the filtrate evaporated. Sodium
oxalate separates in granules, which are then

boiled with milk of lime. The calcium salt is

then decpmposed by H^SO,. Oxalic acid may
be freed from the last trace of alkaline oxalates

by crystallisation from boiling dilute (10 p.o.)

HClAq. Octahedral crystals of anhydrous oxalic

acid HjCjO, may be obtained by allowing a solu-

tion of oxalic acid (Ipt.) in warm HSO, (12 pts.)

to stand for some days. These crystals take up
water (2aq) from* the air, and fall to powder
(Villiers, O. B. 90, 821 ; ef. Eiechardt, J. 1864,

371). According to Lescoeur (0. B. 104, 1799)

dried oxalic acid takes up 2|aq from the air.

Estimation.—By precipitation as calcium

oxalate, followed by conversion into CaCO, or

CaO ; or by titration with KMnO^ or baryta-

water.

Properties.—Large monoolinic crystals (con-

taining 2aq), y. sol. water and alcohol. Gives off

its water of crystallisation at 100°, and, in a

few weeks, over HjSO, (Erdmann, J. pr. 85, 213).

Partially sublimes at 150°, but is partly split up
into water, CO, and CO,. Its aqueous solution

decomposes slowly in light, but the decomposi-

tion of dilute Bolutions may be prevented by
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heating toi hali an hour at 70° Nenbauer (Fr. 9,
892). When a gas is passed through a strong
isolation of oxalio acid at 100° GO, is given ofE

(Carles, 0. B. 71, 226). A 5 p.c. solution con-
taining 1 p.o. of uranium nitrate is rapidly de-
composed by sunlight into CO,, formic acid, and
CO (Seekamp, A. 122, 113). ^iamonium oxalate
is also decomposed by sunlight, but the oxalates
of E, Li, and Na are but slightly affected (Downes
a. Blunt, Pr. 29, 219). F^ric chloride is reduced
by oxalio acid in sunlight, and also by heating
above 60°' (Lemoine, Bl. [2] 46, 289). Oxalic
acid reduces Au and Pt from their salts. Oxalic
acid expels HCl when heated with dry NaOl.
CaCl, ppts. solutions of alkaline oxalates, the
ppd. CaCp, being insol. acetic acid and am-
monia, but sol. HClAq, and immediately reppd.
by ammonia.

Beactions.—1. Heated with glycerin (1 pt.) it

yields GO, and formic acid, but when a small
quantity of glycerin (^ pt.) is used, decomposition
takes place at a higher temperature, allyl alco-

hol being formed from the glycerin. Oxalic acid
also yields formic acid when distilled with glycol,

mannite, dulcite, erythrite, and quercite, but not
with sugars (Lorin, C. B. 77, 129, 363; 84,
1136).—2. On heating with cone. H2SO4 or with
PjOj it is resolved into water, CO, and CO,.

—

3. PCI5 yields CO, CO,, HCl, and POCl,. PCI,
acts in like manner.—4. Boiling nitric acid slowly
oxidises it to GOy—6. PbO.^ and MnO, rapidly
oxidise it in aqueous solution, yielding GO, and
the corresponding oxalate. Dried oxalic acid is

oxidised by rubbing with PbO,, great rise of

temperature occurring.—6. MnO, and dilute

H,SO, completely oxidise it to GO,. EMnO, and
CrO, also oxidise it.—7. Chlorine-water and
HCIO yield HCl and GO,.—8. Potash-fusion
yields hydrogen and a carbonate.—9. Liberates

Gl, Br, and I when its saturated solution is boiled

with EClOj, EBrO,, and EIO3 respectively

(Guyard, Bl. [2] 31, 299).—10. The copper-zinc

couple forms small quantities of glycolUo acid

(Balbiano a. Alessi, O. 12, 190 ; cf. Plimpton, B.
11, 516).—11. SbCl, in chloroform forms crys-

tals of Sb,Cl,G20, [149°], which are decomposed
by water with formation of oxalic acid (Anschiitz

a. Evans, A. 239, 285).— 12. Primary alcohols

heated with dry oxalic acid yield a mixture of

mono- and di-alkyl oxalates ; on distillation the

mono-alkyl oxalates split up into CO, and alkyl

formates. Secondary alcohols give but little

alkyl oxalate, while tertiary alcohols are wholly

split up by oaalic acid into water and hydro-

carbons (Gahours a. Demarpay, O. B. 83, 668

;

86, 991).—13. Electrolysis of potassium oxalate

yields GO, at the positive pole (Burgoin, A. Oh.

[4] 14, 1S7).—14. A solution of molybdic acid in

oxalio acid yields, on addition of HNO, and eva-

porating, monoclinic crystals of Sfi.fltMoO, aq

;

a:6:c= •947:1:1073; e = 93° 62'. This • oxalo-

moiybdic acid ' yields the salts AgjGjO^MoO,,

BaG,0,MoO„ and Na,C,OiMoO, 6aq (Pochard,

C. B. 108, 1053).—15. Aminoniacal cupiicoxide

at 150' yields (NH,),CO, and Cu,0 (Cazeneuva,

Bl. [2] 32, 277).

Salts (Souchay a. Lenssen, A. 99, 31 ; 100,

308 ; 102, 35, 41 ; 103, 308 ; 105, 245).—K,A"aq

:

monoclinic crystals; o:6:c = 675:1:1157 ;i8 = 69-6°

(De la Provostaye, A. Ch. [3] 4, 454). S. 33 at

] 0° (Nichols).—K^" 3aq.—KHA". Salt ofsorrel.

Monoclinic crystals (Marignac, /. 1855, 4G2). --

KHA"aq.—KHA"|aq : trimetrio crystals; a:&:c =

•459:1:6-196. S. 3-8 at 8°.—KHA"iaq : trimetric

crystals (Eammelsberg, P. 93, 24).-KH3A"22aq.
Triclinic prisms : a:b:c = 2-100:3-250:l ; o = 96° 12';

/8= 79°29'; 7= 97° 5' (WoUaston, Tr. 1808,99;
Anderson, C.J.I, 231 ; De la Provostaye). S. 1-8

at 13° (N.).—Na,A". S. 3 at 15°. Neutral in
reaction.—NaHA"aq : monoclinic crystals which
redden litmus. S. 1-7 at 15°.—Li,A". S. 8 at

19-5°.—LiHA"aq. S. 8 at 17°.—(NHJ,A"aq.
S. 4-2 at 15° (N.) ; 2-2 at 0° (Engel, 0. B. 102,
365). Hemihedral efflorescent trimetric prisms

;

a:b:e= -776:1: -733 (Anschutz, B. 18, 1394). Ppd.
by adding NKfil or NH^OAo to its solution
(Heintz, J. pr. 87, 309).—(JrH,),A" 2aq. Oc-
curs in guano (Tanner, C. N. 32, 162).

—

(NH4)E[A"aq : trimetric prisms ; a:b:c
= -453:1: '559.—(NH4)H3A", 2aq : triclinic prisms,
isomorphous with KH3A",2aq. S. 3-25 at 0°(En-
gel).—(NH,)HSO,H,G.,0, : monoclinic crystals.

—Eb,A"aq (Piceard, j'.pr. 86,449).—BbHG.O,.—
EbH3A",3aq (Stolba, C. C. 1878, 331).—GaA"aq,
Crystalline powder, formed by ppg. hot solu-

tions (Schmid, A. 97, 225).—GaA" 3aq : occurs,
mixed with CaA"aq in the pp. formed from cold
solutions.— (CaA"),CaGl, 24aq.— CaA"CaCl, 7aq
(Fritzsche, P. 28, 121).—SrA"aq. S. 5 at 100°.—
SrA"3aq (Wicke, A. 90, 101).—SrH,A",2aq.—
SrA"SrCl26aq.-(SrA"),SrGl,16aq (Eainey, Pr.
14,144).—BaG,0,aq. S. -04.—BaH,A",2aq. S.-3

at 15° (Clapton, C. J. 5, 223).—Be(NHJ,A",
(SSnarmont, J. 1857, 295 ; Shadwell, J. 1881,
681).—BeKfA",.—Be,K,A",(0H),2aq (Philipp, B,
16, 752).—MgA" 2aq. S. -07 at 16° ; -08 at 100°.
- Mg(NH,)„A",9aq. - Mg,(NHJ,.A",. 24aq.-
Mg(NH,),„A". 8aq. - Mg(NHJ,.A", 8aq. —
Mg3(NHj,A",2aq (Brandes, Schw. J. 27, 18).—
MgK,A", 6aq. — ZnA" 2aq. — Zn(NH4)4A", 3aq
(Kayser, P. 60, 140).—ZnK,A", 4aq.—CdA" 3aq,
S. -008 in the cold; -009 at 100°.-GdA' (NH3),aq.
—Cd(NHJ„A", 9aq. — Od(NH,),jA", llaq. —
Od(NH.)sA"58aq.—CdK,A",2aq.—GdNa,A",2aq.
—Al2A"(0H), (Mathieu-Plessy, 0. B. 97, 1033).
—Al2Na4A",(0H),9aq (Lenssen, J.pr. 86, 314).—
Al,(NH.),A",(0H),5aq.-Al,(NHJ^",(0H),3aq.
—Al,Na4A"4(0H),6aq. — Al,Na,A"s(OH)joaq.—
Al,K,A",(0H),2aq. — A1,K,A",(0H), 2aq. —
Al,MgA",(0H),5aq.—Al^a3A"5(0H),8aq (Collin,

B. 3, 315).—Ge,^", 9aq (Jolin, Bl. [2] 21, 540).—
La,A",9aq (Glfeve, Bl. [2] 21, 202).—T1,A'
(Crookes, C. J. 17, 150 ; Kuhlmann, C. B. 65,
607).—TlHA"aq.-Sm^", lOaq.—SmKA", 2^aq
(GWve, Bl. [2] 43, 171).—FeA" l^aq. Humboldt-
inc.—FeA"2aq: yellow crystals. S. -022 in

the cold; -026 at 100°.—]^eA",2aq : golden
needles, sol. water. — KfFeA",aq. —
(NH,),FeA", 3aq.—Fe(NH,),A", 3aq : greenish
crystals. S. 48 at 17°.—Pe(NH,),A", 4aq.—
FeNa3A",4|aq.—PeK,A",3aq. S. 7 at 17°
KFeA",2iaq. S. 92 at 21°.—BajFe^A". 7aq.—
E,Cr.^",6aq. Deep-blue monoclinic prisms;
obtained by reducing K2Cr,0, with oxalic acid
(Gregory; Bammelsberg, P. 93,24; Werner,©./.
63, 404, 602 ; C. J. Proc. 3. 142 ; G. A. Schunck,
C. H. 51, 152 ; Hartley, C. J. Proc. 3, 4). S. 20
at 16°. The solution is red with green reflex, and
gives no pp. with GaGl,.—K^Gr,A", 8aq ; red mono-
clinic crystals (Croft, P. M. [3] 21, 197). S. 10.—
NagCr,A", 3aq: blue prisms.—Na„Cr,A",9aq
(NHJ„Cr^"B6aq: blue scales. S. 76 at 16°.—
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(NH,)2CrjA",8aq: red crystals.—Ag,CrjA.",9aq:
blue needles. S. 11 at 100°.—BasCrjA."e 12aq :

dark-violet needles.—^Ba3Cr2A"e 8aq (Werner).

—

Ba,Cr2A",18aq.—Ba3Cr^",6aq (Clarke, B. 14,

1640). - Cafiv^", 18aq.— Ca3CrjA"j 36aq (Beeoe,

C. R. 21, 1116).—Cr2Cl^"jl0NH, (Jorgensen,

J.pr. [2] 20, 143 ; 30, 28).—Cr^"3(NH3),j4aq.—
K0aCrA",4aq. Fleochroio ; red, blue, and green
{Hartley,Pr.21, 499).—K,Ca,Cr^"e6aq (Werner):
blue prisms. -KBaCrA",3aq.—Sr,0rjA",18aq.—
KSrCrA", 6aq. — Pb^Cr^A", 15aq.—UrA" 6aq.—
Ur(NH,)jA",.—UrO^"3aq.-UrO,(NH4)jA"j4aq.
—(UrO.JK^"j3aq.—MnA"2iaq. S. -05 in the
cold ; -08 at 100°.—MnA" 2aq. Decomposes at
150° into CO.,, Cq, and MnO (Castelaz,\B/. [2]

50,645).-MnA"3aq. S.G. (of Unk")'^ 2-444

(Clarke, Am. 2, 174).—KsMnjA"e6aq : black
monoclinic prisms (Kehrmann, B. 20, 1594).

—

Mn(NH,).^", 2aq. — Mn(NHJ,A"a 4aq.

—

Mn(NH,),„A".8aq. — Mn(NHJ„A",8aq. —
MnA'NH,6aq.—MnKjA"j2aq. — CoA"2aq. —
Co,A"(OH),. -^ CoKjA"j6aq. — CoA"01 fiNH,
(Krok, /. pr. [2] 18, 239). — CoA"Br 5NH,. -
Co(OH)A"(NH,)jSO,3NH3.—CojA"(NOj)5NH,.—
CoA"(NOs) 6aq.— CoNiA' j(NHj), 4|aq (Eauten-
berg, A. 113, 360).— NiA" 2aq.—NiA"(NH,) 3aq
(Winkelbleeh, A. 13, 278). — K,NiA"j 6aq.—
CuA"^aq.-Cu(NHj2A"j2aq.-CnA"(NH,)jaq.—
CuA"NH3.—CuLi2A"j2aq (Troost, A. Ch. [3]

51, 103). — CuKjA"j2aq. — CuK,A"j4aq. —
CuNa2A",2aq.—PbA" (Pelouze, A. Ch. [2] 79,

104; [3] 4, 104).—Pb3A"03.—Pb^"(NOa)3 2aq:
pearly plates (Johnston, P. M. [3] 13, 25;
Dujardin, J.pr. 15,308).—Pb„A"(N0,),03 3aq.—
PbK3A"3 2iaq (Eeis, B. 14, 1174).— Hg^A" :

white pp., insol. water.—Hg,A"aq.—HgA".

—

Hg(NHJ.^",2aq.-HgK^"32aq.—Bi3A",7iaq.—
BijA",(0H)3iaq. - Bi(NH.)„A",12aq.

—

BiK^", 12aq. — BiK„A", 12aq.— BiKA"jaq.—
Sb^A"jdaq. — SbjKjA"^aq. — SbjKjA". 3aq.—
SbK3A", 2aq (Kay, C. JV^, 57, 193). - SbKjA'-j 4aq
(Wagner, Chem. Zeit. 12, 172C) : crystallises also

with Ijaq, 4Jaq, and 6aq. — SbjKjHjA", 3aq.
Sb^NajA", 9aq (STenssen) . — SbNasA", lOaq.—
Sb(NH,)3A"32aq.— Sb(NH,)A",5aq (Svenssen, B.
3,314).—Sb,(NH,)^",16aq.—SbH(NHJ,A",7aq.— AsK,A"3 3aq. — Pd(NH,)3A", 2aq (Kane).—
Pd(NH,)3A"j8aq.—PtNa3A"34aq.-PtCl4A"4NH,.
—PtK,A",2aq (C14ve, Bl. [2] 45, 191).—
Pt(NHJjA",2aq.—PtAg.A"j2aq.—PtCaA"36iaq.— PtOaA"j4iaq. — PtCaA",8aq.— PtSrA",:
crystallises with Sjfaq, 6|aq, and 3aq. —
PtBaA", 3aq.— PtBaA"j 2aq.— PtMgA", 6aq.—
PtFeA", 6aq. — PtMnA", 7aq. — PtNiA", 7aq.^
PtZnA"j 7aq.—PtCoA"j8aq.-PtCdA"j : crystal-

lises with 5aq, 45aq, and 4aq.—PtOuA"26aq.

—

PtHg^A", IJaq.—PtHgjA", 2aq.-PtPbA"j3aq.—
PtA"2NH,.—PtA"(NH3)2 aq.— PtA"(NH3)3 liaq.

—SnA". - Sn(NHJjA"j aq. — SnK,A'>q. —
SnaA"0„6aq.—Ti,3A"j02,12aq.—AgjA" : white
pp.-Ag^"4NH3.

Mono-methyl ether MeHA". (109° at

12 mm.). Solid (Anschntz a. Sch5nfeld, B. 19,

1448; A.2U, 8).—KMeA" (Salomon, B. 8, 1509).

Di-m,ethyl ether Me^A". Mol. w. 118.

[64^. (164°) (Dumas a. P^ligot, A. Ch. [2] 58, 44

;

Wohler, A. 81, 376 ; Erlemneyer, N. Bep. Pharm.
23, 624 ; Pnrdie, C. J. 51, 629). S.V. 116-7. H. P.
180,900 (Stohmann, J. pr. [2] 40, 353. Mono-
clinic tables, sol. water, alcohol, and ether. Its

aqueous solution slowly decomposes into oxalic

acid and MeOH.
Tetra-methyl ether C02Me.C(0Me)3.

(76° at 12 mm.). S.G. »j° 1-1312. Formed from
G03Me.CCL2(OMe) and NaOMe (Anschiitz, A.
254, 31). Converted by PClj into Me^CjO,.

Mono-ethyl ether KtHA". Ethyloxalie
add. (117° at 15 mm.). S.G. f 1-2175. Formed
from Et20j04 (1 mol.) and KOH (1 mol.) in al-

cohol (Mitscherlich, P^ 38, 332). Formed also

by heating anhydrous oxalic acid (1 pt.) with
absolute alcohol (1 pt.) at 135°, decanting from
unused oxalic acid, and distilling m vacua
(Anschutz, B. 16, 2413 ; A. 254, 9). Liquid.

When distilled under atmospheric pressure it

yields formic acid andEtjG^O,.—KEtA": scales,

decomposed by heat into CO and ElEtCO, (Elte-

koff, B. 6, 1259).
Di-ethyl ether Et.,A". Oxalic ether.

(186° cor.). S.G. \° 1-0793'. n 1-4156 ;.Ba, 54

(Briihl). S.V. 166-2 (Briihl, A. 203, 27) ; H
1-0856 ; II 1-0761 (Parkin, 0. J. 45, 508). M.M.
6-654 at 12-8°. S.H. -45 (E. Schilif, G. 17, 286).

Formed by distilling dehydrated oxalic acid

(11 pts.) with absolute alcohol (14 pts.) (Berg-

mann, Opuscula, i. 256 ; L3wig, J. pr. 83, 129),

or by heating KHC2O4 (1 pt.) with alcohol (1 pt.)

and HjSOi (2 pts.) (Dumas a. BouUay, J. Ph. 14,

113).

Pr^a/ration.—Equal weights of dry oxalic

acid and alcohol (97 p.c.) are boiled for 4 hours
and distilled; as soon as the thermometer
reaches 110° a quantity of alcohol equal to the
weight of the distillate is added, and the mix-
ture boiled again for 4 hours; the mixture is

then distilled ; 825 g. oxalic acid give 750 g. (or

66 p.c.) oxalic ether and 110 g. formic ether

(Sohatzky, J. pr. [2] 34, 500).

ProperUes.—Colourless oil with slight odour,

T. sol. alcohol. Decomposed by water, especially

on heating. Alcoholic potash yields a pp. of

KEtCjOi. With SnClj it forms crystalline

Et20204SnCl4, decomposed by water (Lewy, 0. B.
21, 371). TiCl, yields EtAOiTiCl^ and
Et402042TiCl, (Demar^ay, G. B. 70, 1414).

Beaclions. — 1. Gaseous NH, yields

COjEt.CONHj.—2. Aqueous NH, forms oxamide.
S. Ethylamme yields C30j(NHEt)2; diethyl-

amine forms C0.^t.C0XEt3 ; while triethyl-

aminehas no action (Hofmann). Alanine forms
two compounds C,^JS.JO„ [127°] and [154°].—

4. Sodium and potassium decompose it, yielding

GO and Et2C03. KaOEt acts in the same way
(Geuther, Z. [2] 4, 656).—5. SoMum-amalgam
yields des-oxalio ether C3H3Et30,', and, when
alcohol is present, tartaric and glycollio

acids. — 6. ZnEt^, followed by water, yields

C0.,Et.CEt2(0H) (Frankland, Pr. 12, 396). Other
zinc-alkyls act in the same way (Frankland a.

Duppa, Pr. 18, 140; 14, 17, 79, 83, 191).—

7. Acted on by Zn atid a mixture of EtI and
allyl iodide a mi'xture of HO.OEtrCOjEt
and HO.C(C3H5)3.COsEt is formed, and not

H0.CEt(C3HJ.C0jEt (Barataefl, J.pr. [2] 35, 7).

8. Besordn (1 mol.) and NaOEt (2 mols.) m
alcohol slowly form C„H,oO„ which crystallises

from alcohol in pale-yellow prisms [0. 256°],

and yields the acetyl derivative 0,,H,Ac,0,

[127°] (Michael, J.pr. [2] 36, 510).—9. Phen/yU

hydramie forms CA(NjHjPh)j [27Q°] and

N3H3Ph.C0.00^t [119°] (B. Fischer, A. 190,
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131 ; Bulow, A. 236, 197). In presence of al-

ooholio NaOEt the product is N^^jPh.CO.OO^
[170°] (Michael, J.pr.[2] 35, 458).—10. Acetojie

in presence of NaOEt (1 pt.) in alcohol (60 pts.)

forms CHs.CO.CH;,.CO.COJEt [18°] (214°). This
body is converted by baryta-water into oxy-
totuio acid, an intermediate body being
CH^c.C(0H)(C0^).CHAc.C0.C02Bt [90°].

Acetone (2 mols.) and NaOEt (2 mols.) in ether
yield CH,.CO.OH^.CO;OO.CH,.CO.OH, [121°]
crystallising in white prisms (Claisen a. Stylos,

B. 20, 2188; 21, 1141 ; 22, 3271 ; 24. 116). A mix-
ture of acetone, NaOAo, KOAc, and Aa.jO yield a
coloured product CgH^O,. Another product of

the action of alcoholic NaOEt on acetone
and oxalic ether is GO(CH,,.CO.CO^t)j [104°],

which yields chelidonic acid on warming with
mineral acids. On adding sodium to a mix-
ture of oxaliq ether and EtOAo dissolved in

EtjO, oxalacetio ether is formed.— 11. Succinic
ether and NaOEt yield oxalosuccinic ether

COjEt.CH(CO.COjEt).CH,.CO,,Et and a com-
pound 0„Ha(0„ [90^ (Wislicenus, B. 22, 889).—
12. Alcoholic acetophenone and NaOEt form
benzoyl-pyruvic acid C„Hj.CO.CIl,.CO.COaH
[158°]. Acetophenone and NaOEt in ether yield

B2CH,.C0.C0.CHjBz [180°] (CSaisen, B. 21,

1131).—13. Chloro-acetie ether and zinc yield
' ketipio • ether COjEt.CH,.CO.0O.0H,.C0,Et
[77°] (Fittig a. Daimler, B. 20, 202).—14. Heat-
ing with oxalic, formic, or acetic acids at 140°

yields formic ether, CO2, and CO. Benzoic acid

has no action even at 240° (Lorin, Bl. [2] 49,

344).—15. Benzyl cyanide and NaOEt yield

ON.CHPh.CO.CO.iEt [130°] whence boiling dilute

H^SO, forms phenyl-pyruvic acid [155°] (Erlen-

meyer, B. 22, 1483).—16. A solution of urea in

alcoholicNaOEt gives a pp. of sodium parabanate

CO NH*'>^°
(Michael, J. pr. [2] 35, 457).—

17. PhtJialide and NaOEt in ether yield

.CH.CO.COjEt
O.H,< \ [121°], whence phenyl-

\co.o
hydrit^ine forms G„B.fsKfl, [159°] (Wislicenus,

A. 246, 342).—18. Chlorine in sunlight forms
(OjCyjCjO, [144°], whence potash yields

CCl,.COjK (Malaguti, A. Ch. [2] 74, 299).

Tetra-ethyl ether CO,Et.C(OEt)s. (98°

at 12 mm.). S.G. "f
1-0020. Formed from

COjEt.CCL,(OBt) and NaOEt (Anschutz, A. 254,

32). Converted by PClj into Et.CaO,.

Methyl ethyl ether CO.^e.COJEt. (174

S.G. g 1-1657. S.V. 139-1 (Wiens, A. 253, 297]

Formed by distilling KEtOjO, with KEtSO,
(Chancel, Compt. Chim. 1850, 373, 403), and by
the action of MeOH on COCl.COjEt or of EtOH
on COCl.CO,Me (Paul, O. J. Proc. 2, 168). Con-

verted by repeated distillation into a mixture of

MejCjO, and Et,CjO,.

Di-methyl di-ethyl ether
C0,Me.C(0Me)(0Et)2. (92° at 13 mm.). Formed
from C0,Me.CCL,(0Me) and NaOEt at 100°

(Anschiitz, A. 254, 35).

Di-methyl di-ethylether
C0»Et.0(0Et)(0Me)2.. (96° at 12 mm.). Formed
from COjEt.CCl,(OEt) and NaOMe at 100°.

n-Propyl-ether PrHA". (119° at 13mm.).

B O. 'z 1-1678. Liquid (Anschiitz a. SohSnfeld,

B. 19, 1442 ; A. 254, 6).

Di.n-propyl ether Pr,A" (213-5°).

S.G. § 1-0384. S.V. 216-4 (W.; cf. Cahours,

0. iJ. 77, 749). S.H.-451.

Tetra-n-propyl ether COjPr.C(OPr),.

(257°). S.G. \° -9566. Formed from
C02Pr.CClj(0Pr) andNaOPr (A).

Iso-propyl ether OOjPr.COjH. (111° at

13 mm.). S.G. =,» 1-1657. Decomposes on boil-

ing into Fv.fi.fl„ isopropyl formate, CO,, CO,
and water (Anschutz, A. 254, 6).—COjPr.CO.^K.

Di-isobutyl ether (C.HJ^A". (225°).

S.G. 14 1-002. S.H. -457. Yields K(C«H,)C,04
(Cahours, C.B. 77, 1403),

Tetra-isobutyl-ether
(0,H,0)3C.COAH». (146° at 10 mm.). S.G. -921.

Formed from C,HaO.CCL,.C02C4H, and NaOC^H,
(Anschutz, A. 264, 33).

Di-n-butyl ether {O^B^yjt.". (243°).

S.G. 8 1-0099. S.V. 258-4 (Wiens),
Isoamyl ether (CjH„)HA"r Oil, smelling

of bugs (Balard, A. Oh. [3] 12, 309).—CaA'j 2aq.

—AgA': pearly scales.

Di-isoamyl ether {C,'B.„).fi.flt. (265°).

S.G. ii -968 (Delffs, J. 1854, 26). S.H. -464

(Schiff). Oil, smelling of bugs (Balard).

Tetra-amyl ether (C5H„O)aC.0OsCsH„.
(190° at 14 mm.). S.G. »j° -9141 (A.).

Ethyl heptyl ether COjEt.OOaO,H„.
(263-7°). S.G. g -9954. S.V. 284-9 (Wiens).

Propyl heptyl ether Pr(C,HJA". (284°).

S.G. 9-9814. S.V. 315-7.

Propyl octyl ether Pr(C,H„)A". (291°).

S.G. 9 -9725. S.V. 340-4 (Wiens).

Ally I ether \G.;B.^).Ji.". (215-5° i.V.) (Ke-
kulfi, B. 6, 387). S.G. is 1.055. Formed from
AgjCjOf and allyl iodide (Hofmann a. Cahours,
A. 102, 288).

Di-phenyl eifeerPhjCjO,. [130°]. Formed
by heating phenol (1 pt.) with dry oxalic acid

(1 pt.) and POClj (1 pt.) at 115'' (Nenoki, J.pr.

[2] 25, 283). Prisms (from alcohol), si. sol. ether.

Di-phenyl ortho-oxalate
(PhO)jO„(OH),. [127°]. A by-product in the
manufacture of aurin. Formed by distilling

phenol with dry oxalic acid, or by dissolving

oxalic acid and excess of phenol in HOAc (Ola-

parMe a. Smith, G. J. 43, 358 ; Staub a. Smith,
B. 17, 1740). Thin white plates, distilling with
decomposition at 150°-180°. Sol. water, but
almost at once split up into phenol and oxalic

acid. Alcohol yields phenol and oxalic ethec
On heating with H2SO4 it yields aurin.

' Di-{a)-naphthyl ortho-oxalate
(C,„H,0)jCj(0H)4. [163°]. Formed by heating
(a)-naphthol with dry oxalic acid and HOAc
(S. a. S.). Crystalline powder.

Di-{0)-naphthyl ortho-oxalate
{C,oH,0)A{OH),. [167°]. White crystalline

powder (from HOAc) ; partly decomposed on
distillation (Staub a. Watson Smith, C. J. 46,

303).
Penta-chloro -ethyl ether

CO.,H.COjCj01s. Formed from C0(NHj).COa02Cli
and NH,Aq (Malaguti, A. Ch. [2] 74, 308).

Colourless deliquescent needles.—^NH^A'.

Chloride of the methyl ether
CO^e.COCl. (120°). S.G.\» 1-3316. Formed
by heating C02Me.CClj(0Me) for 40 hours at 216°
(Anschiitz, A. 254,- 26). Liquid.

Chloride of the ethyl ether C02Et.C0CI.
ChloroxaUe ether. Chloro-gVyoxyKc ether (g. «.).

(136°). S.a. i>f 1-2223. PCI3 acting upon oxalio
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ether firal forms C01j(OEt).COjEt, which may
bo diEtilled under 15 mm. pressure ; when diS'

tilled under atmospheric pressure it is split up
into EtCl and COCl.CO.iEt (Ansohiitz, B. 19,

2158; A. 254, 27). Formed also from oxalio

ether and POOI3 (Henry, B. i, 598 ; 5, 949).

Decomposed by water. Alcoholic NH, yields

ethyl oxamate. Aniline forms CO(NPhHJ.COjEt.
Mercaptan forms GO^Et.CO.SEt (Morley a.

Saint, C. J. 43, 400). ZnEt, followed by water
forms CEt.^(OH).CO^t. Carbamic ether yields

COjEt.NH.CO.CO„Et [45°] (Salomon, J. pr.

[2] 9, 290). COfNHJCOjEt at 130° yields

NH(CO.CO.,Et)j [67°].

Chloride of the propyl ether
COCl.COjPr. (164°). S.G. f 1-1670. Formed
by treating Fr^CoO, with PCfj and heating the
resulting CO^r.CCyOPr) at 190° (Ansohutz).

Chloride-of the isohutyl ether
COCl.COAH,. (165°). S.G. =,» 1-1153. Formed
in like manner.

Chloride of the isoamyl ether
COCLCOjCsH,,. (185°). S.G. "j" 1-0931 (A.).

Ozamic acid C0(NHj).002H. Mol. w. 89.

[210"]. S. 1-4 at 14°. Formed by heating

C0a(NH,).C0jH or by boiling oxamide with
aqueous NH, (Balard, A. Gh. [3] 4, 93 ; Tous-
saint, A. 120, 237). The NH, salt is also

formed by passing NH, into a cold alcoholic

solution of oxalic ether (De Coppet, A. 187, 105.

Excretedwhen animals are fed with oxamic ether.

Prepared by heating an aqueous solution of

CO(NH2).002Et to boiling, adding ammonia
gradually till the liquid is alkaline (Oelkers, B.
22, 1566). Prepared also by heating ammonium
oxalate with NH,NO, for four hours at 175°

(Mathieu-Plessy, C. R. 109, 653). Crystalline

powder, si. sol. alcohol. Converted by boiling

water into (NHj)HOA-—NH,A'.—NH^A'li aq.—
NaA'Aaq.—KA'aq (Engstrom, J. 1856, 453).—
MgA'j 3aq.—CaA'2 4aq. S. (of CaA'J -16 at 13°

;

4 at 100°.—BaA'„3aq.—PbA'jaq.—Pb(OH)A'.—
FeA'j aq.—NiA', aq.—CuA', aq (Bacaloglio, J.pr.

81, 369).—AgA' : needles.

Methyl ether MeA.'. Cubes.

Ethyl ether COiJfiH^yCO^t Oxamethcme.
[115°]. Formed from oxalic ether and dry or

alcoholic NH,. Plates (from alcohol). With
COCLCO^t it forms (C02Et.00)jNH [67]. With
cyanic acid vapour at 130° it yields 0,5Hj,N,0,j

[155°-160°] (Grimaux, Bl. [2] 21, 154), crystal-

lising from water in needles. Chloral forms
CCl,.OH(OH).NH.CAEt [121°] (Moscheles, B.

24, 1804).

Penta • chloro - ethyl ether C2CI5A'.

[134°]. Formed from (0,ClJjC,04 andNH, (Mala-

guti).

Isobutyl ether O^HgA'. [90°]. Prisms
(Cahours, C. B. 77, 1403 ; Wallach, B. 13, 607).

Isoamyl ether C,U„A.'. [93°].

Phenyl ether CO(NHj).CO,Ph. [132°].

Formed from C02Et.CCl,(NH2) and phenol.

Acetyl derivative of the ethyl ether
CO(NHAc).CO^t. [54°]. Needles.

Oxamide CO(NHJ.CO(NH,). S. 037 at 7-3°

(Henry, C. B. 100, 943). H.F. 169,000 (Berthe-

lot). Formed from oxalic ether and NH,Aq
(Bauhof, A.D. 1817). Formed also by heating

ammonium oxalate (Dumas, A. Ch. [2] 44, 129

;

54, 240) and by the slow decomposition of cyano-

gen bywater containing aldehyde (Liebig, A. 118,

246), or by cone. HClAq (Schmidt a. Gtluti.P.

1, 66). It also occurs among the products of

oxidation of HCy, cyanides, and tenocyanides
(Playfair; Attfield, C. J. 16, 94).

Properties.—White powder, si. sol. hot water,

insol. alcohol. Cupric acetate forms the salt

Cu{C2H3NA)2 aq.

Reactions.—1. By passing through a red-hot

tube it is decomposed into CO,- ammonium car-

bonate, HCy, and urea.—2. P,Oj yields, on heat-

ing, cyanogen, CO,, and CO;—3. Boiling dilute

acids yield oxalic acid.—-4. Boiling aqueous
alkalis also saponify it. Magnesia acts in the

same way (Berthelot, Bl. [2] 47, 840).— 5. Water
at 224° forms ammonium oxalate.— 6. Heating
with HgO yields urea, CO,, and Hg (Williamson).

Boiling with water and HgO forms a compound
(C^,NjO,)^gO (Dessaignes, A. 82, 233).— 7.

AcjO has no action at 160°. Bz,0 at 200° forms
benzamide.— 8. Cono. HNO, decomposes it in

the cold.

Ozalimide ^j^^NH. Formed from oxamic

acid, PCI5, and POCl, at 80°-90° (Ost a. Meute,
B. 19, 3228). Monoolinio prisms, v. si. sol. cold

water, sol. NHjAq. Boihng water produces
oxamide and oxalic acid.—CgO^HgCl : crystal-

line powder, insol. water.

Uethyl-ozamicacid CO(NHMe).CO,H. [146°]

(Hantzsoh, B. 17, 2919). Formed by heating
methylamine acid oxalate (Wurtz, A. Ch. [3] 30,

443), and, as a subsidiary product, by oxidising

cafieine with GrOj (Maly a. Hinteregger, M. 2,

128). Crystals (from hot water or by sublima-

tion). — KA'. — CaA'j.— CaA'jSaq. — BaA'^aq

:

monoclinic crystals; a:&:(; = 1-018:1:1-306;

P = 87°13'.

Methyl ether 'iilLek.'. [85°]. Formed from
McjCjO, (76 g.) and methylamine (20 g.) in MeOH
(30 g.) (Franchimonta. Elobbie, B. T. C. 8,305).

Ethyl ether MA.'. (243°). OU.

Methyl-oxamide CO(NH,).CO(NHMe). [229°].

Formed from oxamic ether and NMeH, (Wal-
lach a. West, B. 9, 262). Minute needles.

Di-methyl-oxamide C,Oj(NHMe)p f217°]
(MyUus, B. 17, 291). Needles. Cone. HNO,
yields CA(NMe.NO.Jj [124°] (Franohimoflt,

R. T. C. 2, 94 ; 4, 193). PCI4 yields C^HsClNj.

Di-methyl-oxamic acid C0(NMe,).C02H.—
CaA',: crystalline (Duvillier, A. Ch. [5] 23, 316).

Ethyl ether EtA'. (c. 244°). Not attacked

by HNO, (S.G. 1-6) (Franchimont a. Elobbie,

B. T. C. 8, 304).

Ethyl-oxamio acid CO(NHEt).COjH. [120°].

Tables. -CaA'2 2aq. Prisms (Heintz, A. 127,

43).—CaA',4aq. S. 3-17 at 17-6°.—BaA', aq.

Ethyl ether MA.'. (245°). OU (WaUach,
A. 184, 59). Decomposed by water.

Ethyl-oxamide CO(NHJ.OO(NHEt). [203°].

Needles (W.)
g-Di-ethyl-oxamide CO(NHEt).CO(NHEt).

[179°] (Schiff, B. 17, 1034). Formed from oxaUc
ether and ethylamine (W.).

M-Di-ethyl-oxamido CO(NHj).CO(NEtJ.
[126°]. (268° cor.). From COJEt.CO(NEt,) and
ammonia (WaUaoh, A. 214, 263). With PCI, it

yields ' chloroxalethyline ' C^^gClN,.

Tri-ethyl-oxamide 00(NHEt).CO(NEt^.
('258°). Formed from diethyl oxamic ether fuid

ethylamine (W.).
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Xetliyt-etiiyl-oxaiiiida

CO(NHMe).CO(NHEt). tl57^. Formed from
methylamine and CO^t.CONHEt (W.)'

Si-ethyl-ozamie acid CO(NEy.COjH. [101^.
I'Tisms. POI3 yields CO(NEtJ.COCl.-CaA'2 2aq.

Ethyl ether EtA.'. (250°-254<').

laopropyl-ozamic aeid CO(NHPr).COjH.—
CaA'. (Duvillier).

Oi-propyl-ozamide OA{NHPr)j. [162°].

Plates, which feel fatty (Wallaoh, A. 214, 312).
Di-iBobntyl ozamide [167°]. Plates, r. sol.

alcohol (Malbot, C. B. 104, 228).
laoamyl-oxamide [181°]. Needles.
Di-isoamyl-oxamide [129°].

Si-amyl-ozainide 020.^(NH.CH,CMe,)^ [165°].

Needles (Frennd, B. 23, 2868).
Si-allyl-ozamide 0A(NH03H,)p [164°].

(274°). Br yields CAlNHCsHsBrJj (Wallaoh a.

Strecker, B. 13, 513).
Ethylene-ozamide 0202N2H2(02H,). Amor-

phons precipitate formed, together with soluble

(COjEt.CO)sN^CjH, by the action of alcoholic

ethylene-diamine on oxalic ether (Hofmann, B.
6, 247). Similar products are obtained from
propylene-diamine (Strache, B. 21, 2360).

Ethylidene-ozamide C202N^2(CHMe).
Formed from cyanogen and crude aldehyde (Ber-

thelot, A. 128, 838).

Fhenyl-ozamic acid C0(NHPh).C02H. Ox-
anilic oM. [161°]. Formed by heating dehy-
drated oxalic acid (20 g.) with aniline (25 g.) at

140° for an hour (Laurent, A. 68, 15 ; Glaus, Z.

[2] 4, 158 ; Asohan, B. 23, 1820). The product

is crystallised from water and the acid set free

by &ute E2SO,. Needles (containing Aq) or

anhydrous scales (from ether), si. sol. cold water,

y. sol. alcohol. Yields CO, water, CO^, and di-

phenyl-oxamide on heating strongly. Yields on
nitration ji-nitro-phenyl-ozamie acid [210°]

crystallising in prisms containing aq (Aschan,

B. 18, 2936). The isomeric o-nitro-pbenyl-

oxamic acid [112°] is formed by heating oxalic

acid with o-nitro-aniline (Hiibner a. Heoff, A.

209, 367). «n-Nitro-phenyl oxamic ether [150°]

is formed from oxalic ether and m-nitro-aniline.

- NH,A'.— (NH,)HA'j KA'aq.— NaA' Baq

:

plates, V. b1. sol. cold water.—PbA'j.—CuA',

(Anschiitz, B. 22, 736).—BaA'j.—AgA' : white

tables.—(NH2Ph)HA'j : needles (from water).

Chloride CO(NHPh).OOCl. [82°].

Methyl ether MeA'. [114°]. Formed
from Me^CjO, and aniline (Anschiitz,^. 254, 10).

Plates (from alcohol) or needles (from ligroin).

Ethyl ether EtA'. [67°]. Converted by
AcCl into CO(NPhAc).COsEt [67°]. PCI. yields

NHPh.CClj.COjEt [72°], which splits up on melt-

ing into HCl and NPh:CCl.COjEt [91°], whence
aniline formsNH0^5.C0.C(NPh)l(NHPh) [236°].

Propyl ether PrA'. [92°]. Needles.

Isopropyl ether PrA'. [52°]. Needles.

Isobutyl ether C,H,A'. [85°]. Plates.

Amyl ether CjH„A'. [50°]. Needles.

References.—Bboiio-, Cabboxy-, Di-chlobo-,

and Iodo- fbentl-oxauic acid.

Phenyl-ozamide C0(NHPh).C0NH5. A pro-

duct of the action of HClAq on cyananiline

(Hofmann, A. 73, 181). Formed also from
phenyl-oxamic ether and NH, (Elinger, A. 184,

279). Crystals (from water).

Di-phonyl-ozamide CO(NHPh).CO(NHPh).
OxavUide. [245°] (H.) ; [241°] (T.) ;

[253-5*]

(Beiasert, B. 23, 2246). (320°). Formed by

heating aniline oxalate at 170° (Oerhardt,

A. Oh. [3] 14, 120; 15, 88^ and by decomposing

cyananiline with HGLAq (Hofmann, A. 65, 56

;

73, 181 ; 74, 35). Formed also from ethyl

oamphor-oxaJate and aniline (Tingle, 0. J. 67,

655). Nacreous scales, insol. water, si. sol. hot

alcohol.

Beactions.—1. Nitrom acid passed into iti

solution in glacial acetic acid forms the nitros-

amine CO(NHPh).CO(NPhNO) [86°] and di-p-

nitro-oxanilide (Fischer, B. 10, 960 ; Senf, J.pr,

[2] 35, 521).—2. Chlorine forms tetra-chloro-di-

phenyl-oxamide [c. 256°] (Dyer a. Mixter, Am.
8, 349).—3. Bromine yields OjOj(NHC^,Br),
[above 300°] whence HNOj yields the nitro-

compounds CjOa(NH.C,H3Br(N02))s [288°] and
CA(NHC.H,Br(N02)j)j [0. 287°] (Mixter a. Will-

cox, Am. 9, 362).—4. Iodine HNO, and HOAa
yield C202(NHC^,I [l:4])j.—5. Nitric acid forma
the compounds CA(NH.C„H,(N0j))2 [260°];

CA(NH.C„H5(NOj)j)2 melting at [300°], and
OA(NH.O„H2(NOj)3)j [300°] (Mixter a. Walther,
Am. 9, 356; cf. Hubner, A. 209, 366). The
hexa-nitro-oxanilide is converted by aqueous
KHCO, into C0(NH,).C0.NH.C„H2(N0J, [c. 260"]

and picric acid. Di-o- and di-m-nicro-oxanilides

melt above 300° and 270° respectively (H.).

Di-o-nitro-oxanilide yields, on reduction by tin

and HOAc, a base C,4H„N, [above 300°] which
forms the salts B"H2CL:2aq and B"H:S0,2aq.

-Di-BBOMO- and Ibiua-oblobo-
PHENYL-OXAMTDB.

Fhenyl-oxamide carbozylic acid

C0(NHj).C0.NHC„H,.C0jH. Formed by boiling

the so-called carboxamido-carbimidamido-benz-
oio acid C0(NH:j).C(NH).NH.C^4.C0jH with
water (Griess, B. 18, 2411). Small white plates.

—BaA'25aq.—^AgA'.

Di-phenyl-ozamide m-carbozylic acid

C0(NHPh).C0.NHCeH,.C02H [1:3]. Aniloxal-

bemamic add. [300°-305°]. Formed from
carboxy-phenyl-oxamic acid (or its mono-ethyl
ether) and boiling aniUne (Schiff, A. 232, 135).

Plates (from alcohol).

Anilide NHPh.CO.CO.NH.C.H..0O.NHPh.
[290°-296°]. ,SmaU needles.

Di-phenyl-ozamide-di-m-carbozylic acid

CjOj(NH.CsH,.C02H)j. Formed by heating
C0,Et.C0.NH.C,H,.00jH (Schift, A. 232, 137).

Mono -amide 0;^,iT!ifii{TX'H^. Formed
by heating amido-benzamide with the compound
C0^.C0.NH.C,H4.C0jH. Crystalline. At 200°

it yields the imide C,^„N204(NH), a powder,
insol. ammonia.

Di -a»»t(ieCA(NH.CjH,.CO.NHj)j. Formed
by heating COjEt.CO.NH.C^^.CO.NH, with
amido-benzamide. Insoluble powder.

m-Amido-phenyl-oxamic acid

C,Hj(NHj).NH.CO.COjH. Formed fromwi-phenyi.
ene-diamine and oxalic acid (Klusemann, B. 7,

1263). Needles.—AgA'.
Di-methyl-amido-phenyl-ozamio aeid v.

p. 273.

The anhydrides of the methylo-

hydroxides 0^4<NaC0>^** *" '°™«^

by the action of Mel in MeOH upon the sodium
amido-phenyl-oxamates, the products being de-
composed by AgjCOa (Griess, B. 18, 2408). The
m- compound crystallises with 3^ aq and yields
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the gaits B'HIaq and B'^PtCa,. The p-iao-

meride crystallises (with 2^ aq] in needlea, v. 8oL
hot wateir.

. m-Fhenylene-ozamide Ofi,{'SB.)JiiiB.,.

Formed from m-phenylene-diamine and oxalic

ether (E.). Amorphous.
Si-phenyl-di-ethyl ozamide

C,02(NH.CjH<Ph),. [180°]. Crystals (Nenberk,

5.19,1826).
Di-phenyl-di-methyl ozamide 020j(NMePh)j.

(250°). Formed from methyl-aniline and oxalic

ether.

o-Tolyl-ozamio acid CO(NHO,H,).CO^.
[137°]. Formed by fusing KEtO,0, with o-toln-

idine (Manthner a. Suida, M. 7, 233 ; 9, 735).

Needles (containing aq). Yields indole when
heatedwith zinc-dust.—CaA',.—BaA'2aq.—AgA'.

f-Tolyl-ozamic acid. [170°]. Obtained from
Us ether 00(NHC,H,)OO^t [67°] which is

formed by heating oxalic ether with ^-toluidine.

Ifitro-tolyl-oxamic acid CgEgN^O, i.e.

[1:4:3] 0eH3Me(N0j).NH.C0.C0jH. Formed by
heating nitro-m-toluidine with oxalic acid (Hins-

berg, B. 15, 2691). Yellowish-red plates (con-

taining aqrt.—NaA'aq.—^BaA'2 3aq.

Ethyl ether EtA'. [127°].

o-Tolyl oxamide CO(NHj).CO(NHO^,)
(Bladin, Bl [2] 41, 129).

Di-o-tolyl-oxamide OA(NHC,H,),. [200°].

Formed by heating oxalic acid with o-toluidine

at 220° (M. a. S.). Crystals (from benzene).

Converted by treatment with fuming HNO, into

CA(NH.C.H2Me(N0j)j [2:1:3:6]), which decom-
poses at about 270° (Mixter a. Kleeberg, Am. 11,

236). On oxidation by neutral KMnOjit yields

C20j(NH.CjH4.COjH)j, which forms the salts

CUjA'-O and Ag^A",

^-Tolyl-oxamide CO(NHj).CO(NHC,H,).
[237°]. Formed from p-toluidine cyanide

(C,H,NH2)Cyj and HOAc (Bladin). Needles, y.

sol. alcohol.

Di-p-tolyl-oxamide CA(NHO,Hj),. [269°].

Crystals, v. sol. hot HOAc. Yields on nitration

CAlNHCjHjNOJj and CA(NHC,Hi(Nd,)2),.
Amido-tolyl-oxamic ether CnH^N^O, i.e.

C,H3Me(NH.J.NH.CO.C02Et. ^olylene-oxam-

ethane. [168°]. Formed from tolylene-m-di-

amine and oxalic ether in alcohol (Tiemann, B.

3, 222). Plates (from alcohol). When dilute

alcohol of 90 p.c. onl^ is used the acid

C^,Me(NHj).NH.CO.COjH [224°] is formed
(Sohiff, B. 23, 1819). Phenyl thiooarbimide

yields 0jH3Me(NH.CS.NHPh).NH.C0.C0;Et
[155°], a crystalline compound [138°], and

C„H3Me<^|;^"°^>NPh. [198°]. ClCOJEt

forms [1:2':4] CeH3Me(NH.C0jEt).NH.C.,0,Et
[131°], whence alcoholic ammonia yields

C„H3Me(NH.C02Et).NH.CA-NHj [209°] (Schiff

a. Vanni, B. 24, 687, 1315). The compounds
[1:4:2] C„H.,Me(NH.C02Et).NH.CAEt [128°] and

[1:4:2] C,HjMe(NH.C0sEt).NH.C20jNHj [223°]

are also crystalline. The following bodies

of like character are also crystalline

:

[1:2:4] C.H3Me(NH.C0.NHJ(NH.CAEt) [218°],

l:2:4]C„H3M,e(NH.C0.NHJ(NH.CANH,)[239°],
[1:2:4] CeH3Me(NH.C,03Et)(NH.C,0,NHj) [210°],

[1:2:4] C„H3Me(NH.C,03Et), [130°], and [1:2:4]

C.H,Me(NH.CANH8)j [220°]. The compounds

[1;2:4] C,H3Me(NH.C0jEt).NH.0AU [170°] and

[1:2:4] C„H,Me(NH.CONH,).NH.O,0»H [203°]

have also been prepared.

Amide OAMe(NH,).NH.CAH [1:2:4].

[223°]. From the ether and alcoholic NH,.
47iiJideC„H3Me(NH3).NH.C,0^PhH[186»]

(Schiff, B. 24, 871).
Xylyl-oxamio acid C0(NHC,H3Mej).C0,H.

[129°]. Formed by heating m-xylidine with
EEtC.^0, (Mauthnera. Suida, M. 9, 745). Needles
(containing aq). On heating it yields di-xylyl-

oxamide CACNHCjHjMej), [210°].—CuA',.- -

AgA'.
ifz-Cumyl-oxamic acid CO(NHC,H2Me3).COjr.

[167°]. Yellow needles which on heating yield

di-i)/-cumyl-oxamide CAiNHCBH^Mej), [230°].—
NaA' 3aq. -KHA'j.—CaA', aq.—AgHA'j.—AgA'

Di-propyl-di-benzyl-oxamide

OA.(NH.CHjC^^Pr),. [182°] (Goldschmidt a.

Gessner, B. 22, 932). Crystalline.

Tetra-phenyl-di-propyl-ozamide

OA(NH.CHj.CHPh.CHjPh)j. [116°]. Formed
from CHjPh.CHPh.CHjNH2 and oxalic ethei

(Freunda. Bemse, B. 23, 2862).

(a)-NapIithyI-oxaiiiic acid

CO(NHC,„H,).COjH. [180°]. Formed from
oxalic ether and (a)-naphthylamine (Ballo, B. 6,

247). Needles. — KA'. — CaA',. — BaA'^. —
(C„H,NH.)HA'. [154°]. Needles (from water).

Ethyl ether ^tAf. [106°]. Needles. ,
Si-(a)-naphthyl-ozamide C202(NHC„H,)2.

[200°]. Small scales (Zinin, A. 108, 228).

Benzylidene-oxamide C^B.^.CB['S'H.)fi.fi.^

Formed' from oxamic ether and benzoic aldehyde
(Medicus, A. 157, 50). Plates (containing ^aq).

Piperidyl-oxamic ether OsHjoN.CO.COjEt.
(290°). Formed from piperidine and oxalic ether

(Wallach a. Lehmann, A. 237, 245). Oil.

Ozamidine C(NH)(NK,).C(NH)NH,. The
hydrochloride of this base B'HCl aq is formed

by the action of alcoholic NH, on the hydro-

chloride of oximido-ethyl ether (Pinner, B. 16,

1656). It crystallises in plates, T. sol. water.

Oxalamidoxim C(NOH)(NH,).C(NOH)(NHJ.
[200°]. Formed by the action of hydroxyl^ine
on cyananUine or on cyanogen (E. Fischer, B. 22,

1932 ; Ephraim, B. 22, 2305 ; Zinkeisen, B. 22,

2946 ; Vorlander, B. 24, 814). Colourless prisms,

V. sol. hot water, si. sol. alcohol. ClCO^Et forms
C(NO.COjEt)NHj.C(NO.C02Et)NH.,[168°]. Alde-

hydepr6ducesCH,CH<^>C.C<^^^>CHCH,

[198°]. Succinic anhydride yields the acid

CO^.O,H,.C<o^jj>O.C</q>C.CA-00^

[200°]. Chloral yields CgH.NACl. [197°].—

B'HCl : prisms, insol. alcohol.

Di-acetyl derivative [184°]. Crystals.

On heating with Ac^O it yields

CMe<Q^jj>C.C<j^^O>0Me. [165^.

Di'lenzoyl derivative [217°]. BxcesB

of BzCl forms PhC<Q^jj>C.O<jf^Q^CPh

[246°], insol. water.

Di-ethyl ether
C(NOEt)(NHJ.C(NOEt)(NH,). [116°]. Formed
from oxalamidoxim, EtI, and NaOEt (Zinkeisen,

B. 22, 2950). Needles, si. sol. hot water.

Ozaluramidoxim
C(NOH)(NH.CO.NHJ.C(NOH).NH.CO.NHr "

[192°]. Formed from oxalamidoxim and cone.
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Mtueoaa potassinm oyanate (Z.). White needles,
insol. cold water.

Fhenyl-ozalamidozim
C(NOH)(NHPh).C(NOH)(NH,,). [o. 180°] (Z.);

[148°] (Tlemann, B. 22, 1936). Formed from
alcoholic hydroxylcunine hydrochloride and solid

cyananiline (Zinckeisen, B. 22, 2954). Plates,

AcjO produces 0(NOH)(NHPh).C<j^Q^CMe

[172°].—B'HCl : oolonrlesa needles.
Di-bemoyl derivative [189°]. Needles.
Hydroxylamide of oxalic acid CjOj(NH.OH)j.

* Formed from oxalic ether and hydrozylamine
(liossen, A, 150, 314). Minute prisms (from
water). Explodes at 105°.—NaHA".—KHA".—
CaAV — BaHjA.",. — ZnA". — Ag.,A". —
NH,(OH)HjA".

Ozalyl-tetra-methyl-di-hydrazine
OjO,(NH.NMej)j. [220°]. Formed from di-

methyl-hydrazine and oxalic ether (Benonf, B.
13, 2172). Plates, sol. alcohol.

Oxalyl-di-ethyl-di-hydrazine

CjOj(NH.NHEt)j. [204°]. Formed from ethyl-

hydrazine and oxalic ether (Fischer, A. 199,

297). Needles. Gives rise to the nitrosamir}e

C,02(N4HPh.N0)j [145°], crystaUising from water
in prisms.

Oxalphenylhydrazic acid C0(N2HjPh).C0,,H.
[170°]. Formed from oxalic ether, phenyl-
hydrazine, and alcoholic NaOEt (Michael, J. pr.

[2] 35, 458).—NaA'.—EtA'. [119°].

Ozalyl-di-i>henyl-di-hydrazine

'OjOjCNaHjPh),. [278°]. Formed from oxalic

ether and phenyl-hydrazine at 110° (E. Fischer,

A. 190, 131). Plates. With GOCl, it yields

CA(N2_(C0)Ph), [above 300°].

Semi-nitrile of oxalic acid «. Cyanovobuio
loin.

Semi-nitrile ofortho-oxalic acid. Tri-ethyl
ether C(OEt),CN. (161°). S.G. 'i:» 1-003.

Polymerises on standing (Bauer, A. 229, 178).

Tri-propyl derivative C(OPr)j.CN.
(216°-219°).

Nitrile of oxalic acid is Ctanooen.
OXAIIMIDO-ETHYI ETHEB O.H.jNjO, i.e.

C(NH)(OEt).C(NH)(OEt). [c. 25°]. (c. 170°).

Formed from cyanogen and alcoholic HCl (Pin-

ner a. Elein, B. 11, 1481). Long prisms. Benzyl-
amine at 110° forms {OH^hNH).,C.,(NH)j
[150°] (Vorlander, B. 24, 806). i>-Toluidina

forms the isomeric (C,H,MeNH)jCj(NH)s [220°-

230°J, which is converted by hydroxylamine
sulphate into G(NOH)(NH.J.C(NOH)NHC,H,
[175°], which yields a dibenzoyl derivative

[194°], and by hydroxylamine hydrochloride into

C(NOH){NHJ.C(NH)NHC,H, [148°], whence
may be got C(N0Et)NH2.C(NH)NHC,H, [133°]

and 0(NOCH,Ph)(NHj).C(NH)NHC,H, [165°].

OXALINES. A name given to certain alkyl-

glyoxalines (Wallach, A. 214, 278, 325; Japp,

C./. 43, 197; Eadziszewski,B.15,2706). They
are described as alkyl-glyoxalines [v. also Gly-
OZALINES).

OZAL-UETUYL-E'X'JIXliDTE v. Di-meihyit
•LTOXAUNE.

OXALHETUyLINE is identical withMethyl-
(tLYOXAUNE {q. v.).

OXAL-METHTL-PBOFTLINE «. Mbthyi.-
ZTHYIi-GLYOXAIilNE.

oxaloxyl-amit)0-benzoic acid v. Cyn-
OHC ACID and Cabbojcy-phenyii-oxamio Aon>.

OXALFROFIONIG ETHEB v. Methyl-oxu-
ACETIO ETHEB.

OXALFBOFTLAUYLINE t). PsoFYL-BUTYif
OLYOXATiINE.

OXALFBOFTIBiriTLINE v. Di-pbopyl-qly-
OXAIiINE.

OXAL-FBOFTL-EIHTLINE v. Metbyl-pbo>
PYL-OLTOXAIiUra.

OXALPBOFTLINE v. EthyIi-pbopyl-qi,t-
OZAIiINE.

OXAISirCCINIC ETHEB
C0jEt.C0.CH(C0^Et).CHj.C02Et. (156° at 17
mm.). Formed by the action of NaOEt on an
ethereal solution of oxalic and succinic ethers
(W. Wislicenus, B. 22, 885). Oil, v. sol. alkalis.

FeCl, gives a deep-red colour in alcoholic solu-

tions. Split up, in dilute solutions, on warming
into oxalic and succinic acids and alcohol.

Yields a phenyl-hydrazide.
-OXALUBIC ACID C,H,^fiii-e.

NH,.CO.NH.CO.COjH. Mol. w. 132. H.F.
2,500 (Matignon, C. B. 113, 198). Occurs as
ammonium salt in urine (Schunck, J. 1866, 749).
Formed by heating parabanic acid with aqueous
alkalis (Liebig a. Wuhler, A. 26, 287), and occurs
among the products of the action of HOI and
EClO, on guanine (Strecker, A. 118, 151). Its

ether is produced by the action of urea on
COCLCOjEt in the cold (Henry, B. 4, 644).
White crystalline powder, si. sol. water. It

reddens litmus. Its aqueous solution is decom-
posed on boiling into urea and oxalic acid.

POCl, converts it into parabanic acid (Grimaux,
C. B. 77, 1548). HNO, slowly decomposes it

into CO2 (54 O.C.), N^O (38 c.c), GO andN (15 0.0.

together) (Franchimont, B. T. C. 6, 216).

Salts.—NH,A': silky needles, t. sol. hot
water.—EA'aq. Trimetric crystals: a:b:o
= 1: -601: -539.-CaA'j 2aq. S. -205 at 15° ; 5 at
100° (P. Waage, A. 118, 301).—BaA'j,2aq. S.

•158 at 9°; 1-8 at 100°.—AgA': long silky

Ethyl ether EtA'. [178°] (Salomon, B. 9,

374). Silky needles.

Amide NH.,.CO.NH.CO.CO.NHj. [155°-
160°]. Formed, together with dialuric acid, by
the action of NHgAq and HCy on alloxan (Bosing
a. Sohischkoff, A. 106, 255; Strecker, A. 113,

48). Formed also by the action of alcoholic am-
monia on oxaluric ether, and of dry NH, on
parabanic aioid at 130° (BoudinskSia, Bl. [2] 45,

250). Produced by heating urea with oxamio
ether (Carstanjen, J.pr. [2] 9, 143). Crystalline

powder, insol. cold water. Converted into am-
monium oxalurate by boiling water.

OxaInryl-hydrazineCO(NH2).CO.CO.NjH2Ph.
[215°]. Formed by heating phenyl-hydrazine
parabanate (Skinner a. Buhemann ; C. J. 53,

550).
Dimethyl-oxaluramide CjHjNjO,. [225°].

Formed from di-methyl-parabanio acid and alco-

holic NH, at 100° (Mensohutkin, A. 178, 203).
Nssdlcs

OXALYL-BI-CHLOBO-ACETIC ETHEB o.

TETEA-CHIiOBO-TETRA-OXY-ADIPIO ETHEB.
OXALTL - DI -^ - DIMETHTIPHENYLENE-

DIAUINE V. Tetba-ubthyl-di-amido-di-phenyii.
OXAMISE.

0XALYL-KETHYI,-THIQ.1JB$4 v. MbthW-
XHIO-PAIIABAKIC ACID^
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OXALTL-METHYL-TJEEA v. Methyl-'PtsA.-

BANIO AOID.

OXALYL-TOLYIENE-DIAMIKE

[1 t]OAMe<^|;gO or OAMo^igjgHj.
Di-ozy-methyl-qninozaline. Fonned by heat-

ing the aoid oxalate of tolylene-diamine to 160^
(Hinsberg, B. 16, 1531). Converted by PCI,

iato 0,H,Me<^:^^[115'l, orystalUsing in

needles, insol. water.
Ozalyl-di-tolylene-tetramine

C20,(NH.C.H3Me.NH2 [4:1:3]),. [above 300°].
Formed by reducing di-nitro-di-tolyl-ozamide (v.

Ozauoacid). Small needles. Above 300° it forms

OAMe<jj^>C.C<jj^>C^.Me.
Salts. — B'jHjSOjSaq. — BrSjCljaq. —

B'HjPtClj : yellow amorphous pp.
OXALTL-UBEA v. PABABANia Acn>.

OXAMETHAKE is the Ethyl ether ofoxamio
aeid v. OzaiiIc acid.

OXAMETHANE GHIOSIOE «. Di-CHLono-
AMIDO-AOETIC ETHBB.

OXAMIC ACID V, OxAxic Acm.
OXAMIOE V. OzAiilo Acm.
OXAMIDINE V. Oxalic acid.

u-OXAUIDO-ACETOFHENOITE-OXIU
0.H,.C(N0H).CH2.NH(0H). [163°]. Formed
by digesting a dilute alcoholic solution of a.

bromo-acetophenone with hydroxylamine hydro*
chloride for sewral hours at the boiling-point

(Schramm, B. 16, 2183). White crystalline

solid. Sol. alcohol and ether, insol. cold water
and ligroin. Dissolves in alkalis.—CjHjN^jOjAg.

m-OXAMIDO-CASBIUIDO-CABBOXAMIDO-
EENZOIC ACID
(OH)NH.C{NH).CO.NH.CsH,.CO^. Formed by
the action of an aqueous solution of hydroxyl-
amine upon cyancarboxamido-benzoic aeid
NC.CO.NH.CsH,.CO^ (vol. i. p. 167) (Griess, B.
18, 2416). White needles. SI. sol. hot water.—
BaA'2 4aq.

OXAN'ILIC ACID is Phenyl-oxamic aeid v.

Oxalic acid.

OXANILIDE is Di-phenyl-oxarmde v. Oxalic
acid.

OXAHTHBANOL C„H,A»«.
C5H,<^„-g-,Q-g>^C|,H4. Anthrahydroquinone.

Prepared from anthraquinone (1 pt.), zinc-dust

(2 pts.), and NaOH (30 pts. of 50 per cent, solu-

tion). The filtrate is ppd. by acids, but the ppd.
oxanthranol must be kept in a closed bottle under
carbonic acid water, as it is reoxidised by air to

anthraquinone (Graebe a. Liebermann, A. 160,

126; 212, 6Sj. The red solution of oxanthranol
in EOHAq is attacked by alkyl iodides forming
alkyl-oxanthranols. Thealkyl-oxanthranols may
be reducedto alkyl-anthracenedi-hydridea,which
may be re-oxidised to the alkyl-oxanthranols.
The alkyl oxanthranols give, with PClj, alkyl-

oxanthranyl chlorides. In these respects
methyl-oxanthranol behaves differently from
the others. The alkyl-oxanthranyl chlorides
are converted by waterback to alkyl-oxanthranola.
Alkyl-oxanthranols (1 pt.) are reduced by zinc-
dust (2 pta.) and ammonia (8 pts. of S.G. -88)

and water (5 pts.) to alkyl-hydro-anthranols
(Liebermann, A. 212, 108).

Acetyl derivative CuE^cO,. Formed

from oxanthranol, NaOAo and Ao,0. Crystal-
line solid.

Methyl-ozanthranol 0,H.<g^^^^^O;a,

or O.H,<°°^^j>O.H,. [187°]. Formed by

heating a mixture of anthraquinone, NaOH,
zinc-dust, water, and MeBr (Liebermann' a.

Landshoff, B. 14, 456 ; A. 212, 76). Colourless
plates, si. sol. alcohol, forming a solution with
blue fluorescence. Beduced by EI and P to
anthracene dihydride. Not attacked by PCI,.
An isomeride of methyl-oxanthranol [98°] is

•

sometimes formed by the action of NaOHAq
and Mel on oxanthranol (Liebermann, B. 21,

1176).

Ethyl-ozanthrauol 0^<oH(OEt)>O.H,.
[107°]. Formed from oxanthranol, NaOHAq,
and EtI at 100°. Formed also by oxidation of

O.H,<g^*gjj>C,H, [77T with CrO. in HOAc
(Ooldmann, B. 21, 2507). Needles or trimetrio

prisms ; a:b:c = -741:1: -496. Its alcoholic solu-

tion exhibits strong blue fluorescence. It is

insol. aqueous alkalis. Beacts with hydroxyl-
amine (E. von Meyer, J.pr. [2] 29, 496). HI and
P reduce it to ethyl-anthracene dihydride.
Cone. HgSO, forms crystalline 0,gB.„0,. Tields
a di-bromo- derivative C„H,Bri,0(OEt) [123°] and
a di-nitro- derivative crystallising in small

needles. PCI, forma 0;E,<(^^^Ofi^ [89°].

Isobntyl-ozanthranol

°»Mc|c,H,)(OH)>0«H.- CiaO"]- Prisms or

needles (Liebermann a. Walder, B. 14, 462).
PClj yields the chloride CA:C20C1(C,H,):C.H,
[78°], which reproduces isobutyl-oxanthranol on
boiling with water.

Isoamyl-ozanthranol

°«Mc°C,H„){OH)>0«H- [ISeo]. Mono-

clinic tables (from benzene-ligroiin). Cone.
HjSO, removes H^O, forming C,^^fi [72°]

which separates from alcohol as yellow needles,

and forms a dibromide C„H,sBrjO [120°]. Fur-
ther action of HjSO, forms a cherry-coloured
liquid, whence alcohol ppts. yellow needles of

CggHijO [206°], a body which. On oxidation,

yields anthraquinone carboxylic acid and a com-
pound CijHijO, [157°]. The compound C„H„0
is reduced by HI in HOAc to C,gH„ [93°] which
crystallises from alcohol in needles, and forms
on nitration a compound CigHigK^O, (Lieber-

mann, A. 212, 99). Phosphorus pentachloride

converts isoamyl-oxauthranol into the chloride

C«H<CC1(C^>^«^« f^^°] "^^ *°™*

monoclinic crystals; o:6:c = l'266:l:2-752

;

jB = 68° 23'. NaOAo converts the chloride into

C,^,„AoO, [73°].

Benzyl-ozanthranol C^jHggO,. [146°]. Formed
by boiling anthraquinone (6 pts.), zinc-dust

(5 pts.), KOH (7^ pts.), benzyl bromide (5 pts.),

and water (100 pts.), for a long time (Levi, B.

18, 2153). White tables, v. sol. alcohol. Cone.

H2SO4 at 70° forms a violet solution containing

the anhydride Gi^'K^fi which crystallises in

yellow needles, oxidised by CrO, to anthraquiu-
one. The anhydride yields a dibromide
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CO-

Obtained by careful ozi-

^»^'<CBr(CHBrPh)>C«54 [U8»] (Baoh, B.

23, 1569) which on boiling with alcohol givea

Acetyl derivative
CO

°«^<C(CHJPh)(OAo)>°«H*- [281^. Needles.

(j3)-Ozanthranol G„
/0(OH)v

\C(0H)/
dation of anthracene by adding S-6 grms. of
lead peroxide to a hot solution of 2 grms. of
pure anthracene in 60 c.c. of acetic acid
(Suhulze, B. 18, 3036). Greenish-yellow needles
(from alcohol).

. The alkaline solution is red,
but quickly becomes decolourised on shaking
with air from oxidation to anthraqninone. It
is very oxidisable. In its properties it closely
resembles oxanthranol. With ammoniacal
AgNOj it gives a pp. of metaUio silver. Cuprio
hydrate mixed with excess of NaOH is reduced
to black cuprous oxide.

Di-methyl ether C„Ha(0Me)j [196°].

Di-ethyl ether OnHg(OEt)2; crystals.

Di-henzyl ether C„Hs(00,H,)2 [220°];
small colourless glistening crystals.

Di-acetyl derivative

OjHj^C(OAcJ
;i>c,iH,. [260°]. Formed from

*\0(OAo]
ordinary oxanthranol, Ac^O, and NaOAo (L.),

Needles (from EOAc).
Si-ozy-(;3)-oxantliranolv.TBi-ox7-AiiTBBANOL.

OXATOLTTIC ACID v. Di-BEi<izyi.-aLYCOLLia

Acn>.

OXAZINES. from the

Quin-

Compounds derived

hypothetical oxazine NH^„„;„.g-^0.

oxazine is CjHi^j^jj'jjg.

OXAZOLES. Compounds derived from the

hypotheticaloxazole^.Q-g-^O (Hantzsch, J3.

Original element
or compound. Ozidiser.

OXETHYIi- V. OxT-ETHTti-.

OXEIONES. Compounds derived from the

hypothetical CH<05;^0<-°g>CH,.
They are formed by treating lactones with,
sodium and heating the products (Fittig, A. 256,

57). Thus valerolaotone G^fii yields OuHnOj,
which, when boiled with NaOHAq forms
CjgHijNaOj, whence the acid 0,gH„0, which is

split up by heat into CO, and di-methyl-oxetone

™<0HM^°<aCH^>°^2-
OXIDATION. This term was used formerly

to connote chemical changes wherein oxygen
was added on to an element or compound, or a
compound was decomposed by the action of

with formation of oxidised products. The term
was nearly synonymous with ecmibiistion in the
earlier andmore restricted meaning of that word.
For an account of the phlogistic theory of com-
bustion V. CoMBUsnoN, vol. ii. p. 241.

The term oxidation has been widened until

,

at present it is applied to all chemical changes
which result in an addition of negative radicle,

simple or compound, to elements or compounds,
or a decrease in the relative quantity of the
positive radicle of a compound, whether this is

or is not accompanied by substitution of

negative radicle. Thus the following changes
are classed together as oxidations :—4Fe + 30,
= 2Pe20, ; 2Fe + 301, = 2FeCla ; 2BaO + 0,
= 2Ba02; 4Cu-hS2=20UjS; 2HgI-t-l,=2Hgl2;
2KNO2 + Oj= 2KNO3 ; BaS + 20, = BaSO^ ;

4FeS0, -H 2HjS04 + 0, = 2Fej(S04), + 2HjO

;

2K,FeOy,+ CI, = 2K3FeOy,+ 2KC1

;

2CrA + 4KjO -1- 30, = 4KjCr04 ; 4KiMn04 + 0,
= 4KMn0, -H 2KjO ; Bi,0, -I- 4C1+ 2H,0 + 4K0H
=BiA + 4KCl + 4H20; 8C,H,0 + 2Cr0,
= 3C2H40 + BHjO + Cr^O,.

Processes of oxidation are accompanied by
processes of reduction or deoxidation. The fol-

lowing examples make this clear (of. Deoxida-
MON, vol. ii. p. 377) :

—

Oxidised Deozidiaed
Product. Product.

HjO

aHg

SbCl,

Sn
SHjCjOjAq
fPbO
\ K,FeCy,Aq
I 4KjMn04Aq

+ O
(The HjO may be regarded as oxidised H, or as reduced 0.)

+ 0, = Hg,0 0,
(The Oj may be regarded as reduced ozone [OJ).

+ Clj = SbCls SbCl,

(The SbClj is oxidised SbClj, or reduced CI,.)

+ 2HNO3 = SnO,+B,0 + N,0,

+ 2KMn04Aq - 600,-1- SH^O + 2Mn0, + K,0Aq
+ 2Cl + 2KOHAq - PbOj + H^O + 2KClAq

+ CL = K,FeCy.Aq + SKClAq

+ 0, - 4KMn04Aq + 2KjO
(In the three cases in the bracket, KCl and K^O may be regarded as reduced CI and respectively.

SSOjAq + 2HNO;Aq+ 2H20 =

21, 944). They are formed by the action of the

halogen derivatives of ketones on acetamide and
its homologues, e.g. Ph.OO.CHjBr-HMe.CO.NHj

= P'^0<*^6Me+™'+^0-

Compounds derived from fra.-Kt /O n^^y ^^

palled is-oxazoles. Thus phenyl-isoxazole is

formed by the action of AoCl on the oxim of

benzoyl-acetic aldehyde (Glaisen. B, 24, 134).

SHjSO^Aq + 2N0

Any element or compound which frequently

reacts to produce substances containing rela-

tively more negative radicle than the original

substance acted on, is called an oxidiser or oxi-

Msing agent. Among the substances commonly
used in the laboratory to effect oxidations are

oxygen, ozone, chlorine, hypochlorites, nitric

acid, potassium permanganate, potassium chlor-

ate, molten potash, and chromium trioxide. The
conditions under which oxidation occurs vary
much; thus Hg is oxidised by ozone at the
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ordinary temperature, but by only at tempera-
tures near the B.P. of Hg; KMnO,Aq oxidises

HjC^OjAq completely only in the presence of

HjSOj, and ^t a moderately high temperature

;

O does not oxidise SO^ under ordinary condi-

tions, but if the gases are passed over hot
spongy Pt, SO3 is produced rapidly. When O
is absorbed by charcoal, and the charcoal is then
brought into contact with K.^8, PH„ OjHjO, &c.,

oxidation proceeds rapidly (d. Calvert, O. J. [2] 5,

993). The products of oxidation obtained from
a specified substance often vary according to the
oxidiser employed; thus ozone produces Hg^O
from Hg at ordinary temperatures, but HgO is

formed bythe action of onhotHg ; carbohydrates
generally give H.CO2H when oxidised by CrO„
but B.fifl, when oxidised by HNO3

;
phthalic

acids, GgH4(C02H)„ are obtained by oxidising

naphthalene, C,„H„ by OrOj in glacial acetic

acid, but the chief product of the oxidation of

the same compound by KjCrOj and H^SO,Aq
(which is essentially a solution of CrO,) is

* naphthaquinone, CijHjOj. There are some com-
pounds the presence of which is a solution of an
oxidisable body hastens the oxidation when
is passed into the solution ; thus, H^CjO^Aq is

oxidised by CrOjAq in presence of MnSO^ (Har-
eourt, B. A. 1864. 34) ; SOjAq is rapidly oxidised

by in the presence of certain salts, especially

MnSO,, CuSO,, FeClj, CoCl„ &o. {v. L. Meyer,
B. 20, 3058; Eoessler, D. P. J. 242, 278; c/.

Mendelejeft, B. 19, 2656). M. M. P. M.
OXIDES. Binary compounds of oxygen.

For the purposes of this definition, those com-
pounds of with organic radicles which react

similarly to oxides of elements must be classed

among binary compounds (e.^. the ethers); in

the present article, however, only the binary

compounds of with elements are considered.

Oxides of aU elements except Br and F have been
isolated.

Oxides are frequently prepared by the direct

union of with other elements; unites

directly with all the elements except Br, 01, F,
I, Au, and Pt. Metallic oxides are formed by'

the action of heat on carbonates, nitrates, and
other salts of volatilisable acids ; but the alkali

oxides cannot be thus prepared. Most (?all)

metals decompose water or steam, forming oxides

or hydroxides, and evolving H. Many metallic

sulphides yield oxides Vrhen roasted in air or 0.
Those oxides or hydroxides of metals which are

not easily soluble in water are generally formed
by the reaction of alkalis or alkaline oxides with
solutions of metallic salts. The higher oxides

of metals are often obtained by the action of

hypochlorites, or Gl and EOHAq, on the lower
oxides, sometimes by the action of cone. HNO,
on the lower oxides or the metals, and sometimes
by reacting on salts of the metals ii) solution
with H^OjAq in presence of an alkali.

Fusion of metallic oxides with I^OH 01 KKO,
generally results in the formation of alkali salts

of metal-containing e^cids iii the cases qf those
metals which are capable of fomuQg such s^lts.

The higher oxides of metals are generally more
or less easily reduced to lower oxides ; this re-

duction occurs sometimes by heating, in other
cases by the action of such reducers as H, CO,
BOjAq, or H^S. The oxides of non-metals are
frequently formed by eoffibining with the noR-

metal, e.g. B.Oa, SOj, SOj, CO, COj, HjO, N0„
PjOj, PjOj; sometimes they are produced by
such indirect methods as decomposing oxyacidi
or salts of oxyacids of the non-metals, e.g'. N^O,
from HNOj, IjOj from HIO3, ClOj from KCIO,;
sometimes they are formed by very indirect

methods, 0.9. CI^O by the reaction of CI with

Oxides maybe divided into classes in accord-
ance with their empirical composition; thus,

monoxides, MjO and MO ; sesquioxides, MjO,

;

dioxides, MO,; trioxides, MO,; tetroxides, MO^;
pentoxides, MjOj ; heptoxides, M^O,.

A better classification is that based primarily

on chemical properties ; on this system, oxides
are classified as basic, acidic, indifferent or neii-

tral, and peroxides. None of these terms can be
defined with strictness. The term hasic is

applied to those oxides which react with acids

or with oxides more negative than themselves to

form salts. Acidic oxides are those which react

with water to produce acids, or are formed by
removing water from acids, or react with oxides

more positive than themselves to form salts.

Acidic oxides are sometimes called anhydrides.
Peroxides react with acids to form salts which
oortespond with oxides containing less than
the peroxides. Some peroxides also form acids

when dissolved in water, or react with acidic

oxides to produce salts. Peroxides which ex-

hibit acidic functions may be called acidic per-

oxides, e.g. CrO,; peroxides which exhibit no
acidic functions may be called basic peroxides,

e.g. BaO,. Certain other oxides are sometimes
included in the class peroxides (v. infra). The
class of indifferent or neutral oxides includes all

oxides not belonging to one or other of the three

preceding classes.

Basic oxides. Most of the lower oxides

of metals belong to this class. The characteristic

reactions of the class are shown by the fol-

lowing two typical changes:—BaO-l-H^SO|Aq
= BaS04 + H20Aq; PbO + SO, = PbSO,. None of

the oxides of any undoubted non-metal is dis-

tinctly basic. Oxides of non-metals, however,

exist which form salts by reacting with certain

strong acids, or the anhydrides of certain strong

acids, and which also form salts by reacting

with oxides more basic than themselves ; thus,

B^O, reacts with HjSO, containing. SO, to form
B(HSO,)„ and BjO, also reacts with KjO to form
K^BjOj ; similarly As.^0, reacting with SO,
forms compounds belonging to the salt type,

xks.p,.y^O„ and with E^OAq it forms EAsO^
Some metallic oxides are basic, and never-

theless also form compounds with water which
react as weak acids towards the more positive

oxides ; thus A1,0, is distinctly basic, Al20,.H.^0

is also basic, yet it reacts with E^OAq to fom^
the unstable salt E^^l^O^ ; similarly Au^Oj.SH^
dissolves in HNOjAq to form the salt Au(NO,)„
and AUjOj.SHjO also dissolves in K^OAq to form
E2AU2O4. The term basio oxide is sometimes
widened to include oxides which correspond

with salts, although these salts may not be

formed directly from the oxides ; thus, no salts

have been obtained by the action of oxyacids

on OsO, but a few salts corresponding with this

oxide are produced by indirect methods, e.g.

OsSO, is formed by reacting on OsOjAq with
SOjAq. The (tlkaU-forming oxides constitute %
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divisiou of the basic oxides; these oxides are
distinctly and markedly basic; they also dis-

solve in water to form alkalis {v. Aleau, vol. i.

p. Ill ; V. also Base, vol. i. p. 445).
Acidic oxides or anhydrides. The

greater number of the oxides of non-metals
belong to this class. SO^ is a typical acidic

oxide; it reacts with water to form the acid
n^SO,; it is obtained by removing H,0 from
H.SO„ by heating the acid ; it reacts with basic
oxides to form salts, e.g. with BaO it produces
BaSOj. All acidic oxides do not exhibit the
three characteristic reactions ; some yield acids
with water, but are not obtained by removing
water from their acids, e.g. Ffi, ; some are ob-
tained by removing water from acids, but do
not react with water to form acids, e.g. Sb.fi, ;

some do not form acids with water, are not ob-
tained by removing water from acids, but react

with oxides more positive than themselves
to produce salts, e.g. As.^0,. Those acidic oxides
which do not form corresponding acids by re-

acting with water generally show basic functions

when they react with strong acids. Should an
oxide form no acid with water, nor be obtained

by removing water from an acid, but yet react

with basic oxides to form salts, this oxide,

although classed as acidic, will be found, almost
certainly, to react as a basic oxide towards
strong acids, or the anhydrides of strong acids.

Thus, As,0, does not form an acid with water,

nor ig it obtainable from a corresponding acid, it

does, however, react with strongly basic oxides,

e.g. with E^OAq, to form salts ; now As^Og com-
bines with SO, to form As20,.2SO,, a compound
in which Xefl, acts as a basic oxide. Some of

the higher oxides of metals react as feebly acidic

oxides ; the salts corresponding with these oxides

are generally obtained by fusing the oxides with
KOH or NaOH {v. Anhtdrides, vol. i. p. 267).

Peroxides. This class includes those

oxides which react with acids to produce salts

that correspond with oxides containing less O
than the peroxides. The following reactions

exhibit this typical property of peroxides :

—

BaOj + HjSO|Aq =BaS04 + H^OAq + ;

2CrO, + 12HClAq = 2CrCl3Aq + eH^O + 3C1,
Some oxides which react in this way also

dissolve in water to form acids, e.g.

Cr03 + H20 + Aq = H2Cr04Aq; others do not

form acids with water, but react with strongly

basic oxides to produce salts, e.g, FbO^-l-K^O
(molten) = K^PbO,. Peroxides which exhibit

acidic functions may be called acidic peroxides,

e.g. CrOg, PbO, ; peroxides which do not exhibit

acidic functions, i.e, which do not form acids

with water, nor salts by reacting with basic

oxides, may be called basic peroxides, e.g. GaO,,

Kfif. The more important basic peroxides are

NajOj, K,0„ CaO„ SrO,, BaO, {?)CdOj, Cu0.j,

(?)DLj05. Among the acidic peroxides may be

mentioned CrO,, PbO.^ and MnO,. Several

highest oxides of metals cannot be assigned with

certainty to the class of acidic peroxides, or to

. that of basic peroxides ; e.g. Bi^O, reacts with

acids as a basic peroxide, and probably forms

salts by fusion with a large excess of EOH, but

the salts have not been isolated; UO, is dis-

tinctly acidic, with acids it forms uranyl salts,

t.g. UOj-SO, ; OsO, is slightly acidic, no cor-

fespondin^ s^lts htive beei; obtained b^ (he re-

action of acids, but these reaotionshave not been
examined sufficiently.

The term peroxide is used sometimes to in-

clude any oxide of a specified element which
contains more than the highest definitely

basic or acidic oxide of that element. This state-

ment does not define peroxide, because no for-

mal definitions of the terms 'definitely basic

oxide ' and 'definitely acidic oxide ' can be
given. Such oxides as Sfi„ Cifi, (if it exists),

MnO„ and Mn,0„ would thus be classed as per-

oxides (v. infra).

Indifferent or neutral oxides. Oxides
which do not form acids with water, are not ob-

tained by removing water from acids, and do
not form salts by reacting with either basic or
acidic oxides, or with acids, are generally called

neutral or indifferent oxides. Examples of such
oxides are HjO, NO, P4O, (?)Fe30„ Pb^O, Ag,0,
(7)Mp,0,.

None of the qualifying terms applied to

oxides can be defined with strictness ; such an
oxide as MnO, is basic, because it forms salts by
reacting with acids ; MnO, is also acidic, because
when fused with E,0, in presence of 0, it forma
a salt (K^MnOJ ; it is also a peroxide, because
the salts which it forms with acids correspond
with the lower oxide MnO ; and lastly, it may
be classed as an indifferent oxide, because it

does not form an acid with water, is not ab-
tained by removing water from an acid, and
does not form corresponding salts by the action

of acids, acidic oxides, or basic oxides. When
it is remembered that the properties expressed
by the terms basic oxide, acidic oxide, and per-

oxide, are properties which come into play only
when the oxides react with other substances, it

is evident that these properties must depend to

some extent on those of the other substances.
Eeeping this in mind, one sees how difficult, if

not impossible, it must be to define the pro-
perties in question.

Oxides have been classified as indifferent and
salt-forming ; and the salt-forming oxides have
been subdivided into those which form corre-

sponding salts by reacting with acids or nega-
tive oxides, those which form corresponding
salts by reacting with basic oxides, and those
which form salts, but not corresponding salts,

by one or other of these reactions. This classi-

fication is practically the same as that which
has been sketched already, although it is ex-
pressed in somewhat different terms.

What is the composition of the basic oxides?
Which elements form acidic oxides 7 Can the com-
position of peroxides be stated in general terms ?

Alkali-formingoxides are oxides of the most posi-

tive metals. The following are usuallyincluded in
this group : -Ll,0, Na,0, EjO,Eb,0, Os.,0 ; Tip ;

MgO, CaO, SrO, BaO; (lAgfi, 7PbO). Basio
oxides, which are not alkali-forming, are oxides
of fairly positive metals : e.g. BeO, ZnO, CdO,
HgO, ScA. LaA. Al^Oa, G&fi,, Fefl,, NiO,
CoO, TiOj, ZrOj, SnO, SnO„ PbO, BiA- Acidic
oxides are oxides of negative elements, or they
are compoimds of elements, which on the whole
are positive, with relatively much ; e.g. N,0,,

NA. PA. P-A, 01,0, I,0„ SiO„ CO, CrO„
U0„ TaA- Peroxides, in the sense explained
above, are usually the highest oxides of metals

:

e.g. CrO„ PbOj; in the widest sense, peroxidej
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also include some of the highest oxides of non-
metals, e.g. S^O,. Two oxides of the same ele-

ment may exist, and one of these may be a basic,

and the other an acidic, oxide; thus Cr^O, is

basic, but CrO, is acidic. Hence, whether an
oxide is basic or acidic seems to depend not only
on the general chemical character of the ele-

ment combined with 0, but also on the relative

quantities of O and the other element. None of

the elements whose lower oxides are alkali-

forming forms an acidic oxide, but some of these

elements form basic peroxides ; in other words,
the association of much with a very distinctly

XJOsitive element does not produce an acidic

oxide, but does produce a basic peroxide. It is

impossible to divide the elements into two
classes, and say all on one side of the divi-

sion-line generally form basic oxides, but may
also form acidic oxides. All that can be said

is, the lower oxides of the metallic elements,

as a class, are basic, but many of these ele-

ments also form higher oxides, some of which
are distinctly acidic, and some are acidic per-

oxides ; the oxides of the non- metallic elements
as a class, are acidic, but some of these elements
also form indifierent oxides, and a few oxides

of non-metals are peroxides.

The peroxides have been divided by Hen-
delejeff into, two classes (J. B. 1881, [1] 561

;

ab^tractin B. 15, 242 ; v. also Traube, B. 19, 1111,

H15, 1117 ; Bicharz, B. 21, 1675). Mendelejeff

distinguishes peroxides belonging to the type

HjO from those which belong to the type H^Oj

;

the latter class he calls superoxides, the former

polyoxides. In the polyoxides, according to

M., the O is all in direct union with the other

element, and none of the atoms is directly

united with any other ; whereas the atoms of

superoxides are regarded as in direct union

with each other, as well as with th&other ele-

ment. BaO. is a typical superoxide, and is

O
supposed to have the structure Ba<[ I ; MnO,

is a typical polyoxide, and is supposed to have

the structure O.Mn.O. The views of Traube

(Z.C.) and Eicharz (Z.c.) are practically the same
as those expressed by Mendelejeff. The super-

oxides yield HjOjA.q by reacting with dilute

acids, and therefore reduce KMnO,Aq in pre-

sence of H^SO,; the polyoxides do not yield

M,0„ but Ufl and 0. Peroxides formed by the

action of alkaline oxidisers, e.g. KClOAq, seem

always to belong to the class of polyoxides. The
peroxides K^O,, NaA. CaOj, SrOj, BaOj, ZnOj,

CdOj, CuOj, DijOj, and some others, are super-

oxides ; i.e. they give HjOjAq when acted on by

dilute acids. According to Mendelejeff, SjO, is a

superoxide; it gives H^Oj when dissolved in

much water; Sue constitution is probably

O.SO,

I

>o.
O.SOj

Mendelejeff (Le.) says that the power pos-

sessed by any element of forming a character-

istic basic or acidic oxide, from which salts are

obtained, is connected with the position of the

element in the periodic scheme of classification.

But besides forming a salt-forming oxide, or

more than one such oxide, some elements are

also capable of produping svtperoxideB belongmg

to the type HO.OH. Glancing at the groups of

elements, as the elements are arranged in tha
periodic scheme of classification (v. Classifica-

tion, vol. ii. p. 204), and expressing the compo-
sition of the highest characteristic oxides of each
group in a general formula, we have the result

shown in the table on p. 661.
The molecular weights of very few oxides

have been determined with certainty; on this

subject V. Henry, P. ilf. [5] 20, 81 ; c/. Camelley
a. Walker, O. J. 63, 59. M. M. P. M.

OXIDO-DI-NAFHIEYL-AMINE «. Iuido-m-
NAPHTHYL OXIDK.

OXIMinO-ACETIC ETHEB 0,H,NO, t.<.

CH(NOH).CO^t. Nitroso-aeeUc ether. Formed,
together with oxalic acid, by the action of fuming
HNO, on aceto-acetio ether (Fr5pperr/i. 222, 48).

Oil. Yields oxalic acid and hydroxylamine when
heated with HClAq at 140°. Cold KOHAq yields

EOy, EjCO,, and alcohol.—(^HJ^^i^i^O, aq

:

silky needles.—C,HaNaNO, |aq : needles (from
water).

OXIMISO-AGETOACETIC £THESv.Niibobo-
ACETOACETIC ETHEB.

OXIKIDO- compounds «. Nitboso- com-
pounds.

OXIMISO - ETHEB «. Oxalimiso - stbtl
ETHEB,

TBI-OXmiDO-HETHTLENE QA^sO, U.

aldehyde and hydroxylamine (Scholl, B. 34,

674): White amorphous solid, insol. water, alco-

hol, and ether. At 133° it passes directly into a

gas.

OXIUIDO-NAFHIHOL v. Ahido-kafhtho-
QUmONE.

OXIUS or OXIHES. Componnds containing

the group C:K.O.H, obtained by the action of

hydroxylamineon aldehydes, ketones.andketonic
compounds, by the reaction EB'CO + HjN.OH
= EB'C(NOH) + HjO (V. Meyer, B. 16, 1164,

1324, 1525, 2784; 16,822, 2992; 19,1613) (v.

AijDoxims, vol. i. p. 111). The reaction is best

performed with hydroxylamine hydrochloride

(1 mol.) and aqueous NaOH (3 mols.) in the

cold (Auwers, B. 22, 604). Oxims are split up
by boiling HClAq into hydroxylamine and the

original aldehyde or ketonio compound. The
oxims do not exhibit Liebermann's reaction with

phenol and H^SO,. The oxims yield acetyl,

alkyl, and sodium derivatives. Eetoxims (i.e.

oxims of ketones) are converted by warming with
cone. HjSO, at 100° into the isomeric amides;

thus Ph2C:N0H becomes Ph.CO.NHPh, while
' FhMeC:NOH yields acetanilide (Beckmann, B.

20, 1607 ; Wegerhoff, A. 252, 1 ; Giinther, A.

252, 44). PClj acts like HjSO,. Oxims are

readily reduced, in alcoholic solution by means
of sodium amalgam and acetic acid, to the

corresponding amines, thus : XYC:NOH + 2Hj
=XyOH.NHs + HjO (Goldschmidt, B. 19, 3232j.

Benzoic aldehyde gives two oxims and two sets

of alkyl-oxims (Beckmann, B. 22, 1534), and

I benzil also gives a greater number of oxims and

alkyl-oxims than the ordinary formulce indicate.

These isomerisms may perhaps be explained by

considering the arrangement in space of the

atoms in the molecule (Beckmann, 20, 276G;

B. 23, 1680 ; Auwers a. V. Meyer, B. 21, 784

;

29, }996; 23, 2403; Hantzsch, B. 24, 81, 1192).
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less needles. SI. sol. cold water and ligroin, t.

sol. alcohol (Suida, S. 12, 1326). Converted by
dilute NaOHAq into C^4(NHAo).CHrCO^
[U2°].

Bromo-ozindole GgH^rNO. [176°]. Formed,
together with tri-bromo-ozindole C,HjBr,NO 2aq,
by the action of bromine-water on oxindole.

Both compounds form feathery crystals.

Nitro-oxindole C,H,(NO;)NO. Prepared by
nitration. Yellow needles, sol. alcohol. Begins
to decompose at 175°.

Amido-oxindole [4 2]0,H3(NHJ<^g">CO.

[c. 200°]. Prepared by reduction of (4,2,l)-di-

nitro-phenyl-acetic acid (Gabriel a. Meyer, B. 14,

832). Long spikes, v. sol. hot water.

Siwj-ainido-oxindole O.H,<^^^^^'^>CO.

The hydrochloride, formed by reducing isatin-

oxim with tin and HClAq, is decomposed by
water, yielding a red resin.

Uethyl-oxiudole v. p. 351.

Ethyl-oxindole CsH,<^g«>00. Formed by

heating oxindole with EtI and XaOEt. Liquid,

si. sol. water. Very difficult to saponify by acids

or alkalis.

DioxindoleC^,NO,i.«. CJB:<<^g<°^^>CO.

Isatin dihydride. Anhydride of Hyd/rindic acid.

Mol. w. 149. [180°]. S. 8-6 in the cold ; 17 at

100°. S. (alcohol) 7 in the cold; 10 at 78°.

Formed by reducing an aqueous solution of isatiu

with zinc-dust and HClAq, and extracting with

ether (Baeyer, B. 12, 1309). Yellowish mono-
clinic prisms (from water) or colourless crystals

(from alcohol). Forms a violet liquid on melting.

Its aqueous solution becomes red on exposure to

the air, forming isatyde and isatin. In acid solu-

tion it may be reduced to oxindole. Chlorine

forms chloro-dioxindole CgHgClNOj and dichloro-

dioxindole CgHjGl^NO,. The corresponding

bromo- derivatives melt at 166° and 170° respec-

tively. PClj yields CglljCLjK. Ammonia colours

its solution violet, and on boiling throws down a

violet colouring matter, sol. HClAq. Potash and
baryta produce a dark-violet colour, changing to

red and finally yellow.

Salts. — CgH,NOsHCl: nodular crusts.—

CgH,NOjH-jSO, aq : ppd. by adding water to its

solution in HjSO,.—NaC,HsN0j2aq: silvery

scales, V. sol. water, insol. alcohol.—BaA', 4aq :

white cubes, si. sol. water. Gives off aniline on
heating.—PbA'j 2aq : ppd. by lead subacetate.

—

AgA': crystalline pp. Gives oS benzoic alde-

hyde at 60°.

. Acetyl derivative C,.H„AcNOj. [127°].

Short prisms, si. sol. cold water (Suida, B. 12,

132C). Cold baryta-water converts it into acetyl-

hydrindic acid 0,Hj(NHAc).CH(0H).C02H
[142°] which is also formed by reducing acetyl-

isatic acid with 3 p.c. sodium-amalgam in acid

lolution (Suida, B. 11, 586).

Hitroso-dioxlndole CbH„(NO)NO.^ [300°-

810°]. Formed by passing nitrous acid vapour

intoan alcoholic Bolutioii .A dioxinaoie. Yellowish

crystals, si. sol. watert May be sublimed. On
boiling with FeSO, and EOHAq it yields 'azbdi-

oxindole ' CgHgN^O, which is ppd. by HClAq in

white needles [300°], yielding with AgN O3and NH,
a white pp. of AgjCgH^NgOr Sodium-amalgam

and a little water reduce nitroso-dioxindole to
azoxindole ' CgHgN^O, ppd. by HClAq as an
amorphous t)0wder (containing |aq) and crystal-

lising from alcohol in cubes. Bromine-water
converts nitroso-dioxindole into OaH.BrJT,0. 3aq
[276°].

Salts.—NH,C„H.(NO)NOj l|aq: white silky
larainsB.—BaC,H,NjO,.—AgC,H,N,0,:yellowish-
white pp.

OXOCIEITOL C,H„0, t.e.

CMe3.C(0H)<;g'^®« ? [49-6°]. (178"). V.D.

4-8 (at 185°). A product of the oxidation of

isodibutylene by EMuO, (Butleroff, /. B. 14,

203 ; C. J. 42, 936 ; Bl. [2] 38, 553). Long thhi
prisms, smelling like camphor ; si. sol. water, v.

sol. alcohol and ether. Does not react with
hydroxylamine (Meyer a. Niigeli, B. 16, 1622).
Not attacked by hot bromine.

Acetyl derivative CA!A<iO,. (201°).

Formed by heating with Ao^O at 150°.

OXOCTYLIC ACID v. OxY-ocioio Acm.
OZONIC ACID C«HAO,. A salt of this

acid is formed by the atmospheric oxidation of

an alkaline solution of uric acid (Streoker;

Medicus, A. 176, 230; B. 10, 546). The free

acid splits up at once into glyoxyl-urea, CO,, and
,NH,. — NH.HA"aq. — KHA". — K^"lAaq.—
Ba(HA")2|aq: minute needles.

OXYACANTHINE C„H„NO,. Occuni in

the root of Berberis vulgaris, together with
berberine, berbamine, and at least one other
alkaloid. Needles (from alcohol or ether), or

amorphous solid. In the amorphous state it

melts at [138°-150°], in the crystalline state at

[208°-214°]. v. sol. benzene and chloroform,
scarcely in petroleum spirit. In chloroform
[a]„= -I- 131-6. Cone. H^SOi, or cone. H2SO4 and
molybdic acid, gives no colour at first, but on
standing or heating, a yellow colour. From
iodic acid it separates iodine.

Salts. — B'HC12aq : small colourless

needles; in aqueous solution [a]o= -l-163'6.

—

B'HN0,2aq; colourless needles.—B'jHjSO, 2aq :.

microscopic plates.—B'^2SO,6aq: small prisms.
—B'.^iCljPtCl,5aq: yellow pp. (Hesse, B. 19,

3190 ; cf. Polex, Ar. Ph. 6, 265 ; Wacker, J. 1861,

545).

DIOXY-ACEHAPHTHENE OioHj^^^loH)-

Acenaphthylene-glycol. [205°]. Formed by sa-

ponifying its acetyl derivative, which is obtained
<PTTRr
CHBf

(Ewan a. Cohen, C. J. 55, 578). Long colour-

less needles, si. sol. cold MeOH and hot water.

On treatment with Na and alcohol it yields the

ketone C,.H.<g^« [119°].

Mono - acetyl derivative 0|(H|^<^Or
[112°]. Long needles, t. sol. alcohol.

Di-acetyl derivative 0,^,&Bfif [130°].

Betmoyl derivative C,^,Bz0^ Jl90°].
OXY-ACETIC ACID v. Gltcollio acid.

Di-oxy-acetio acid v. Glioxtlio acid.

Tri-ozy-acetic acid v. Oxalic acid.

DI.OXY-ACETOACETIC ETHEB.
Di-ethyl derivative C,gH,,0, t.«.

CHj(0Et).C0.0H(0Et).00jEt. (245°). Formed
by the action of Na on a solution of

CH,(OEt).CO^t in benzene (Conrad, B. 11, 68).
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Liquid; gives a violet colour with FeCL,. Forma
Na and Ba derivatives. Split up by alkalis into
alcohol and CH2(OEt).C02H.

OXT-ACETONE v. AoBTrL-cABBnjoi,.
s-Oi-ozy-acetone. Di-ethyl derivative

C,H„0, i^. CO(CHjOEt)j. (195°). S.G. !£?

•98. V.D. 4-95. Formed by allowing the ether
CHj{OEt).CO.CH(OEt).COjEt («. the preceding
article) to stand for three days with cold dilute

(2-5 p.c.) EOH, neutralising with H^SO^, extract-

ing with ether, and distilling (Grimauz a.LefSvre,

C. B. 107, 914). Sweet aromatic liqnid, si. sol.

Aq, sol. alcohol, volatUe with steam. Combines
witii KaHSOg. Bednces Fehling's solution and
yields a mirror with warm ammoniacal AgNO,.

w-Si-osy-acetone v. Prarvio aldehyde.
2)-0XY-ACET0PHEW0NE C,H,(OH).CO.CH|

[1:4], [107°]. Obtained by diazotisingp-amido-
acetophenone and boiling the solution (Elingel,

B. 18, 2691). Formed also by heating phenol
with ZnCL; andHOAo (Michael a. Palmer, Am. 7,

277). White needles. Sol. water, alcohol, and
ether. FeCl, gives a dark-brown colouration.

Methyl derivative CeH4(0Me).G0.GH,.
[39°] (Gattermann, B. 23, 1201). (258°) (G.)

;

(221°) (O.). Formed by heating anisic aldehyde
with Na and Mel in ethereal solution (Oliveri,

0. 13, 275).

Ethyl derivative. [61°]. (above 260°).

» Ozy-acetophenone v. Benzoyii-cuibinol.

The phenyl derivative Bz.CHj(OPh) [72°]

and the p - nitro - phenyl derivative
Bz.CH,(0C8HjN0j) [144°] maybe obtained from
oi-bromo-acetophenone (Mohlau, B. 15, 2497).

The phenyl-hydrazides C,H5.C(NjHPh).CHjOH
[112°] and OeHs.C(NjHPh).CH:NjHPh [152°]

nave been prepared by Laubmann (A. 248, 247)<
(4:2:l)-Oi-ozy-acetophenone

[4:2:l]C^(OH)j.CO.CH,. Besacetophenone.

[142°]. Formed by fusion of /3-methyl-umbelli-

feron'with KOH (Fechmann a. Duisberg, B. 16,

2123). Prepared by heating resorcin (1 pt.) with

HOAc (1 1 pts.) and ZnOl, (1J pts.) at 150° (Nenoki

a. Sieber, J. pr. [2] 28, 147, 546). Fine white

needles. Gives a red colouration with Fe^Cl,.

With HOAo, ZnCLj, and POOlj it gives

0^(OB.)Mi [180°] (Crfipieux, Bl. [3] 6, 152).

Acetyl derivative C,H,(0Ac)2.C0.CH,.

[73°]. (303°). White needles.

Phenyl hydrazide
C„H3(0H)j.0Me:NjHPh. [139°]. Tables (from

xylene) (Michael a. Palmer, Am. 7, 276).

Methyl derivative
[2:4:1] CjH3(0H)(0Me).00.0H,. [47°]. Ooonrs

in Japanese peonies (Will, B. 19, 1776).

Di-ethyl derivative. [68°] (G.).

(5,2,l)-Di-oxy-acetophenbne. [202°]. Made
in like manner from hydroquinone (Nencki).

Tri-oxy-acetophenoae CJ3.fi, t.«.

CaHj(0H)3.C0.CH,. OaUacetaphenone. [168^.

Formed by heating pyrogallol (1 pt.) with HOAo
(14 pts.) and ZnOl, (1^ pts.) at 150° (Nencki a.

Sieber, J. pr. [2] 23, 147, 538). Pearly plates.

Alcoholic KOHppts. Cfifi^KOU.
OXY-ACETOFHENONE-GASB0XTI.IC ACID.

Phenyl derivative 0,fi,fi, i.e.

0,H,(COjH).CO.CHjOPh. [110°]. Prepared by

dissolving 0^,<^QQ]>CH.OPh in alkalis and

acidifying the solution. Needles (Gabriel, S. 14,

923).—A'Ag: white Sooculent pp.

/S-OXY-ACETYL-PSOPIONIC ACID
OjH,(OH)Oa. P-Oxy-levuUc acid. Formed in

chief quantity, together with acetaorylic acid, by

the action of aqaeous Na^CO, upon jS-bromo-

levulic aeid. Yellowish oil. V. sol. water and
alcohol, si. sol. other solvents. Very prdde to

enter into teactions. Eeduces alkaline silver

solutions. Hydroxylamine gives an oxim [145°];

By heating with NH, it yields tetra-methyl-

pyrazine (di-methyl-ketine), with evolution of

GO,. The salts are amorphous and easily de-

composable (Wolff, B. 20, 426; A. 264, 234). On
heatingit yields two anhydrides [240°] and [263°].

The isomeric a-oxy-acetyl-propionic aoid

CHiAo.CH(OH).CO,H [104°] is crystaUine.

OXYACIDS V. vol. i. p. 57.

OXY-ACSYIIC ACID v. Glycidio acid and
Pybuvic Acn>.

OXY-ADIPIC ACID CeH„0, i.e.

C02H.CHMe.CMe(0H).C0jH. Formed by treat-

ing methyl-acetoaoetie ether with HCy and boil-

ing the product with HClAq (Eonig, B. 12, 768).

Crystalline mass.—Na^A".—Ag^A".
Isomeride v. Adifomalic acid.

Di-ozy-adipio aoid CsH,oO,. Formed by the

action of Ag^O on the di-bromo-adipic acid pre-

pared from hydromuconic acid (v. p. 448) (Lim-
pricht, A. 165, 267). Syrup, sol. alcohol and
ether.—^BaA" 4aq : hygroscopic powder.

Di-ozy-adipic acid. Got from its nitrile,which
is formed by warming the anhydride CfB.fi^ of

erythrite with dry HCy at 55° (Przybytek, B.17,

1094). Crystalline. — KHA".—CdA"4aq.

—

PbA" 2aq : amorphous pp.
Tri-ozy-adipic acid CgH,„0,. Prepared by

boiling tri-bromo-adipic acid with baryta-water

(liimpricht). Prisms (from alcohol-benzene).

—

BaA" faq : v. sol: water.

Tri-ozy-adipie acid CsH,„0,. [147°]. Formed
by oxidising metasaccharin with HNO, (S.G. 1-2)

at 60° (Kiliani, B. 18, 644, 1555). Small mono-
clinic plates, y. sol. water, v. si. sol. alcohol and
ether. Beduced by HI to adipic acid [149°].

—

CaA" 4aq.—ZnA" S^aq.—CuA" 4aq.—Ag^^".
Tetra-ozy-adipic acid v. Mucic acid and Sao-

CHABia ACID.

OXY-AIDEHYDO-SENZOIC ACID v. Alde-
bydo-ozy-benzoio aoid.

OXY-ALDEHYDO-CYHENE v. Cabtacbotio

AIiDEHYDE.
OXY-ALDEHYDO-PHENOXY-ACEXIC ACID

Methyl derivative
CeH3(0Me)(CH0).0.CHj.C0^ [2:4:1]. [188°],

Prepared by melting chloro-acetic acid with va-

nillin, adding aqueous EOH (S.G. 1-2), and heat-

ing on the water-bath (Elkan, B. 19, 3054).

Slender needles (from water), v. sol. alcohol and
ether.—AgA' : white pp.

OXY-TBI-ALDIXE v. Aldehyde.
OXYAUENYX-KAPHTHOQUINONE v. La-

FACHIO ACID.

OXY-AMIDO-ACETIC ACID C^jNO, i.e.

CH(NHj)(OH).CO^. Formed by the action of

alcoholic NH, on glyoxylio acid (Bottinger, A.
198, 217). Syrup.—CaA', : insol. cold water.

Yields pyrrole on distillation.

OXY-AMIDO-ACETOPHENONE-OXIU v. Oz-
amido-aceiofhenone-oxim.

(a)-OXY-AMIDO-ANTHBAClT;iNOirE
C,H,:CA:C6H,(0H)(NH,) [1:2:4:3]. Formed,
together with a smaller quantity of the (/3)-iB0>
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meride hy heating alizarin with NH^Aq for 3

houis at 200° (Liebermann a. Troschke, A. 183,

202). Brown needles (from alcohol) with greeu

Instre, insol. water. Yields alizarin on fasing

with potash, and on heating with HClAq at 2S0°.

—BaA',.

Acetyl derivative C,4H,02(OH)(NHAc).
[170°]. Formed by heatingwiUi Ac^O for 2 hours
at 120° (Von Perger, J. pr. [2] 18, 143). Yellow
needles (from HOAc) ; insol. water, sol. alkalis.

Ethyl ether C„H.O,(OEt)(NHj). [182°].

Bed plates (Liebermann a. Hagen, B. 15, 1796).
(iS)-Ozy-amido-anthTaqiunone

06H,:CA:C<iHj(0H)(NHj) [1:2:3:4]. Formed by
boiling di-amido-anthraqninone with KOHAq
fVon Perger, J.pr. [2] 18, 139). Brown needles

(from alcohol), insol. water, sol. H^SO,. Begins
to snblime at 150°. On boiling with baryta it

yields an insoluble Ba salt (difference fropi the

(a)-isomeride). Its solution in EOHAq deposits

the E saJt on standing. Potash fusion forms
alizarin. Elimination of NH, yields erythro-

ozy-anthraquinone.
Acetyl derivative 0,4Ha02(OH){NHAo).

[242°]. Small brownish needles (from alcohol).

Oxy-amido-anthraquinone
C„H,0j(0H)(NH2). [301°]. Prepared by heatmg
Bodium anthraquinone sulphonate with NH,Aq
at 180° (Bourchart, B. 12, 1418). Bed needles.

Yields the tri-acetyl derivative C,gHgAc,NO,
[257°].

Ozy-amido-anthraquinone
C,4HjOj(NH2)(OH). Formed by heating purpur-
ozanthin with NH^Aq (Liebermann, ^.183, 217).

Brown needles with green lustre.

Di-ozy-amido-antihraquinoneC,4Hs(OH)2KH2.
{a)-Amido-alizim,n. Formed by reducing (a)-

nitro-alizarin with sodiimi-amalgam (Perkin,

C. J. 30, 578). GrystalUsesfrom alcoholm black

needles with green lustre. Its alcoholic and
alkaline solutions are crimson.

Di-oxy-amido-anthraquinoneC„H,(OH)jNHa.
{p)-Armdo-alizarin. [above 300°]. Formed by
reducing (;3)-mtro-alizarin with zinc-dust and
KOH, or with glucose and H^SO^ (Schunck a.

Boemer, B. 12, 588 ; Brunner a. Chuard, B. 18,

445). Lustrous red prisms, si. sol. alcohol,

forming a reddish-yeUow solution. Its alkaline

solution is blue. Dyes iron mordants grey, and
alumina red.

Acetyl-ethenyl derivative

C.H<cO>°«^(°^''Kn>^-°^«- P40°].

Formed by heating amidoalizarin with acetic an-

hydride. Yellowish-brown crystals (from benzene
or acetic anhydride) ; sublimes in small yellow

plates. By boiling with HCl it is reconverted

into amidoalizarin.

Di-acetyl derivative

O.H,<gg>C^(OH)(OAc)(NHAc).[268°-271°].

Formed by boiling the preceding body with dilute

acetic acid tiU dissolved. Bed-brown crystals

;

soluble in alcohol with a yellow colour. Alcoholic

Pb(0Ac)2 gives a violet pp., alcoholic Cu(0Ac)2 a
red solution. It dissolves in aqueous Na^CO,
with a violet, in KOH with a blue, colour. Alu-
mina-mordants are dyed a deep red.

Bemoyl-bemenyl derivative

C«H<cO> O.H(OBz)<°>0.CH,. [above300°].

Formed by heating amidoalizarin with benzoyl
chloride. Small glistening needles ; sublimes
in yellow needles; nearly insol. all solvents.

Alcoholic EOH gives a blue solution on boiling

(Boemer, B. 18, 1666).
Di-oxy-amido-antliraqninone

C,4H502(OH)j(NH2). Amidoisoanthraflavic acid.
Formed by heating anthrapurpurin with ammo-
nia at 150°-180° (Perkin, C. /. 33, 216). Dark-
green crusts (from alcohol), almost insol. water.
Its alkaline solution is purple. Nitrous acid
converts it into isoanthraflavic acid.

Tetra-amido-di-ozy-antliraquinone

C„H202(NHj),(0H)2i Hydrochrysaviide. Formed
by reducing tetra-nitro-di-oxy-anthraqninone

(chrysammic acid) (Schunck, A. 65, 234 ; Sten-
house a. Miller, A. 142, 91 ; Liebermann, A. 183,

182). Bluish-black needles with coppery lustre,

insol. boiling water, si. sol. hot alcohol. Its

alkaline solution is blue.

(ii)-OXY-AMIDO-AXrTHRAairiNONE STTL-

PHOHIC ACID C„HA(0H)(NH2)S0,H.
Formed from (a)-ozy-amido-anthraquinone and
H,SO, at 130° (Von Perger, J. pr. [2] 18, 1821.

Brick-red crystalline aggregates (from alcohol).

V. sol. water, giving it a reddish-brown colour.

Insol. ether. Forms a violet solution with
NaOH, a violet-blue pp. with baryta water, and a

reddish-brown pp. with BaClj. Dyes, with iron

mordant, a pale brown. With N^O, it gives oxy-
anthraquinone sulphonic acid.

j3-Oxy-amida-anthraqninone sulphonic acid.

Formed from amido-erythro-oxy-anthraquinone
and Hj-SOj at 116°. Crystals obtained from
water exhibit a green metallic lustre. Aqueous
solutions are red. Insol. ether. Forms a purple
solution with NaOH, a reddish-violet pp. vjith

baryta-water and a violet-red pp. with BaCl,.

Dyes, with iron mordants, yellow. With NjO, it

gives erythro-oxy-anthraquinone sulphonic acid.

Oxy-amido-anthraquinone sulphonic acid.

Got by heating sodium anthraquinone disulpho-

nate with NHjAq at 180° (Bourchart, B. 12,

1419). Violet pp., forming a red solution in

ammonia.—NH4A' 2jaq.
Di-oxy-amido-anthraquinone sulphonic acid

C,4H,(OH)2(NHJ SO3H. Formed by the action of

boiling alkali upon the anhydride CjsHjjNjSjO,
or the sulphate, which are got by heating (a)-

nitro-anthraquiuone sulphonic acid with H^SO,
at 200° (Glaus, B. 15, 1522 ; 16,903 ; Lifsohutz,

B. 17, 902). Bed powder with green lustre.

Decomposed by heat. Its alkaline solution is

bluish-violet.

OXY-AMIDO-AZO- v. Azo-.
OXY-AMIDO-BENZENE v. Auido-fhenoi..
Si-oxy-amido-benzene v. AMmo-HYDBOQum-

ONE, Amido-fybocaiecbin, and Auido-besobciii.
Di-oxy-dl-amido-benzene v. Di-amido-eydbo-

QCINONE and Dr-AMXOO-BESOSCIN.
Tri-oxy-tri-amido-benzene Tribemoyl de-

rivative C,(OH)3(NHBz)3[l:3:5:2:4:6] Tribmz-
oyl-tri-amido-phloroglucin. [c. 156°]. Got by
the action of NAOEt on hippurio ether (Biig-

heimer, B. 21, 3329). Needles (containing

IJaq), V. si. sol. water.—Cu3A"'p—Pb,A"'y
Tetra-oxy-amido-benzene

05H(OH),(NHJ[l:2:4:5:6]. Formed from nitro-

di-oxy-quinone, SnCL,, and HCl (Kietzkl a,

Schmidt, B. 22, 1661).—B'HCl aq : needles.

Penia - acetyl derivative. [242°].
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Tetra-oxy-di-amido-benzene 0„(NH;j)2(OH)4.
Formed by redaction of nitranilio acid or of
nitro-amido-tetra-oxy-benzeue with an excess of
SnCl,; the yield is 90p.o. of the theoretical.
The base could not be isolated, being readily oxid-
ised to di-imido-di-oxy-quinona Os(NB.)^OK)fi.2.
By HNO,'it is converted into benzene-tri-quinone
C,Os- By boiling with KOH, NH3 is evolved with
separation of a black crystalline substance; if

this is boiled with water and evaporated with
a little KOH, it yields oroconic acid OsECjOj.
Distillation with zinc-dust yields j7-phenylene-

^ajmne.Hydrochloride:Oa{OB.)t{^S^)^fil^
colourless needles.

Di-acetyl derivative. Keedles.
Hexa-acetyl derivative

Oj(NHAc)2(OAc)4 : [c. 240°]; small colourless

tables (Nietzki a. Benckiser, B. 18, 602; 19,

2727; 21,1852).
OXY-AMISO-BENZENE STTLFHONIC ACID

V. AMinO-FHENOL SULFUONIO ACID.

Di-oxy-amido-benzene sulphonia acid

0A(OH)2{NH2)(SO3H). Amido-resorcin ml-
phonic acid. Formed by reducing the nitro-

acid (Hazura, M. 4, 613 ; Briinner a. Kramer,
B. 17, 1870). Plates, with greenish lustre, si.

sol. hot water. Its alkaUne solution soon be-

comes blue, then green, and finally black.

OXY-AMIDO-BENZOIC ACID O^jNO, i.e.

C,H,(0H)(NH2).C0jH [2:5:1]. AmAdo-salicylic

add. Mol. w. 153. Obtained by reducing the

nitro- acid (Beilstein, A. 130, 243; Hiibner,

A. 195, 18). Obtained also by reducing

C,„H,.N2.0eH,{0H)C0,H (P. F. Frankland, C, J.

37, 748) andC,H5.Nj.C^a(OH).C02H (Limprieht,

B. 23, 2908). Satiny needles, insol. alcohol, sL
sol. hot water. FeCl, colours its aqueous solu-

tion cherry-red.

Reactions.—1. Distillation produces^-amido-

phenol.—2. Nitrous acid forms diazo-salicylic

acid 0,H,(0H)<^Q^^0, which is converted

by cone. HI into iodo-salicylio acid

£!„H3l(0H)C0jH [193-5°] (Frankland).—8. Urea
forms, on heating, crystalline uramidosalicylio

acid CsHgNiO,, which at 200° forms 'oarb-

oxamidosalicyUo ' acid C^HuNjO, (Griess, J. pr.

[2] 1, 235).

Salts.—HA'HCl.— HA'HSnOl, (Goldberg,

J. pr, [2] 19, 362).—HA'HI (Schmitt, J. 1864,

383, 42.S).—HjA'jHjSOj aq: prisms.—CaA', S^aq.

—BaA'j4aq. Needles, v. sol. water.—MgA'^Saq.
—ZnA'jlOaq : needles (Wattenberg, B. 8, 1221).

AeetylderivativeC,'H3{OE.){lSBA.o)COiTI.
[218°]. Thick needles (containing |aq); T. BoL

water.

Benzoyl derivative
C„H,(OH)(NHBz)CO^H. [252°]. Yields the salts

BaA'2 6aq and CaA'^ (Dabney, Am. 5, 22).

Oxy-amido-benzoic acid

C,H3(0H)(NH.,)(C0^) [2:3:1], Formed by re-

ducing the nitro- acid (Hubner, A. 195, 17).

—

HA'HOl aq : needles, v. sol. water.

Benzoyl derivative. [189°]. Needles.

Oxy-amido-benzoic acid

0A(0H)(NH,)C02H [5:2:1]. [235°]. Formed
from benzene-azo-m-oxy-benzoio acid and SnCl^

(Limprieht, A. 268, 234). Prisms, v. b1. sol.

water.- HA'HOl : white .needles.

Oxy-amido-benzoic acid

C,Ha(0H)(NHj)C0j^ [4:3:1]. Got by reducing

nitro-iP-oxy-benzoio acid (Barth, Z. 1866, 648

:

Deninger, J. pr. [2] 42, 653). Needles.—
H^A'^H^SOf : needles, m. sol. water.

Ethyl ether EtA.'. Plates

Methyl derivativeOs'B.,(OUe)(SKi)COia.
Amido-armia acid. [181°]. S. '125 at. 100°.

Formed by reducing CjHj(OMe)(NOj)00.^
(Zinin, A. 92, 327 ; Cahours, A. Oh. [3] 53, 322).
—AgA' : curdy pp.-HA'HCl.—H^'H^PtCV—
HA'HNOa.— H;jA'^,S0,.—Ethers MeA'.—
(MeAOjHjPtClj : reddish prisms.—EtA'.—
EtA'HCl.—(EtA')sH2PtCl, : brownish-red prisms.

Oxy-amido-benzoic acid. Methylderiva-
tive 0,H,(0Me)(NH2)(C0jH) [4:2:1]. Formed
from 0jH2Br(0Me)(NH2)C08H by treatment with
zinc and nci (Balbiano, G. 14, 247). It melts
at 204°.

Ozy-di-amido-benzoic acid

CaHj{OH)(NH,),COjH [2:3:5:1]. Formed by re-

ducing C.H.,(OH)(NOJj002Me with HI and P
(SaytzeS, A. 133, 821). Small needles, si. sol.

cold water. — HA'HjClj. — HA'HjIj l^aq. —
HA'HjS'O, aq : dimetric prisms, si. sol. water.

Si-oxy-amido-benzoic acid. Di-methyl
derivative C,KjfNH2)(OMe)jC02H. Formed
with evolution of CO, by reduction of nitro-

hemipic acid 08H(NO.J(OMe)j(C02H)2 with tin

and HOI (Grune, B. 19, 2305).—A'HHCl : white
needles.

Bi-oxy-amido-benzoio acid. Di-methyl
derivative [4:3:a!:l] CaHj(0Me)j(NH,)002H.
Amido-veratria acid. Formed by reducing
nitro-veratric acid (Tiemann a. Matsmoto, B. 9,

942; 11, 136). Tables. Ethyl ether EtA'.
[89°]. «

Si-ozy-amldo-benzoio acid. Di-methyl
derivative G^{0Me)i{l!i32)C0.^ [5:3:4:1],

[182°]. Got by reduction (Meyer, M. 8, 4S2),

Six-sided prisms (from alcohol).—CuA'j 2aq.

—

HA'HOl : needles, m. sol. cold water.

Di-oxy-amido-benzoic acid. Acetyl-me-
thylene derivative of the Nitrilt
O.H2^(OjCH,){NHAc).ON. [216°]. Formed from
the oxim of amido-piperonal, ACjgO, and NaOAc
(Haber, B. 24, 626). Yellow needles (from

ohloroform).

iJe/ereracs.-Bbomo-oxy-amido-benzoio acid.

DI-OXY-AMIDO-BENZOIC ALDEHYDE
Oxim of the methylene derivative
C,H,(0.,OH.J(NHL,).OH:NOH. [175-5°]. Got by
reducing the oxim of o-nitro-piperonal with am-
monium sulphide (Haber, B. 24, 625). Yellow
plates. Yields a di-aoetyl derivative [188°].

OXY-AMIDO-BENZYIAMINE.. Methyl
derivative 0^s(0Me)(NH2)CH2NH2 [1:2:4].

Formed from C8H3(OMe)(NO,).CH2NHAo, tin,

and HOlAq (Goldschmidt a. Polonowska, B. 20,

2412).—B'HOl : needles.—B'^H^PtOlo : plates.

Di-acetyl derivative. [185°]. Needles.
o-OXY./S-AMIDO-BUXYaiO ACID OjH,NO,

t.«. 0H,.OH(NHj).OH(OH).COja. S. 4 at 15°.

Formed by heating /3-methyl-glycidic acid in

sealed tubes with NH^Aq at 100° (Pavloff, Bl. [2]

43, 115 ; Melikofl, /. B. 16, 525). Prisms, with
Bweet taste.

Oxy-amido-isobntyric acid. S. '65 at 16°.

Formed from a-methyl-glycidic acid and NH..
OXY-AMISO-CINNAMIC ACID
Methyl derivative

[5:2:1] 0eH3(NH2)(0Me).0H:0H.CO2H, [189°].

Formed by reduction 01 nitro-methoxy-einnamie



666 OXY-AMIDO-CINNAMIO ACID.

acid with FeSO, and NH, (Sohnell, B. 17, 1384).

Colourless needles. Y. sol. alcohol and ether,

almost insol. cold water. An aqueous solution

of the ammonium salt gives pps. with AgNO,,
CuSOi, Pb(OAc)j, and ZnSO^.

Anhydride 0fi3(NE^)<(r,-^.Q-^. Amido-

eoumarin. [170°] (Frapolli a. Chiozza, A. 95,

253); [161°] (Taege, B. 20, 2110). Got by re-

duction of nitro-coumarin.

—

'B'^^tC\.
Di-ozy-amido-cinuamic acid. Methylene

derivative.

OH,<°>O.Hj(NHJ.CH:CH.CO^ [207°].

Formed by reducing the nitro- acid with NH^ and
hot aqueous FeSO, (F. M. Perkin, O.J. 59, 158).

Brownish needles, v. sol. HOAc.
SI.OXY-AMIDOETHYL-BENZOIC ACIB.

Methylene derivative 0,jH„N04 i.e.

C^{0.fiIQl[(m^CB;SB..^CO^. • u-Amido-
ethylpiperonylcwrboxyUc acid.' [182°]. Formed,
together with hemipic acid, by boiling anhydro-

berberilio acid with water (W. H. Perkin, jun.,

C. J. 57, 1055). Needles, si. sol. alcohol, m. sol.

cold water.- (HA')jHjS04 2aq. [203?]. Colour-

less prisms.—HAHCL—HAHjCjO,. [203°].—

(HA^H^PtCle. [222°].—HA'HAuClj.
Di-ienzoyl derivative C^HisNO,. [150°].

Anhydride ^^<iQy>^^K.Qs^_cTii'
Formed by heating the acid, and, along with its

<p-opianate and if'-opianic acid by the action of

alkalis on berberal. It is also a product of the

oxidation tii berberine with KMnO,. Yields the

compound C,„HsBrN03. [240°J.-»-Opianate

B'C,H.,(OMe),(COjH)j. [132°].— if-.Opianate

.

CjoHijNOs. [149°]. Needles, si. sol. cold water.

Yields berberal when heated.
GXY-AMIDO-GLTJTAMIC XTHEB C,H„NjOj

i.e. CO(NH,).CH,.C(OH)(NHj).CHj.COjEt. [86°].

Formed from acetone dioarboxylio ether and
cono. NHjAq (Stokes a. Von Pechmann, B. 19,

2694). Needles, si. sol. cold water, insol. alkalis.

FeCl, gives a red colour. Dilute HClAq yields a

body melting at 61° turned purple by FeClj.

Nitrous acid yields a nitroso- derivative [178°].

Boiling alkaline carbonates yield glutazine (v,

Di-oxt-amido-pykidinb).
OXY-AMIDO-HEPTOIC ACID C^isNO, i.e.

CMej(NH2).CIIj.CMe(0H).C02H. Amidotri-

methylbutyllactic acid. [210°]. Formed by the

action of boiling baryta-water on its anhydride

which is obtained by the action of boiling cono.

HClAq upon the product of the union of HOy
with diacetonamine (Heintz, A. 189, 231 ; 192,

329 ; WeU, A. 282, 208). Prisms (from water)

;

insol. alcohol and ether. Neutral to litmus.

Yields its anhydride when heated.—Salts

CuC,H,sN0j2aq: minute greenish-blue prisms.

—(HA')jHjS04.—HATSCl : crystalline.

Anhydride GUe{OB.)<^^'^^g. Di-oxy.

tri-methyl-pyrrole. Prisms (by sublimation).

Melts above 180°.

OXY-AMIDO-HYDRO-ISATIN v. Isatin.

OXY-AMIDO-IMIDO-DI-PHEHYL SUE-
„/C^3(NH,)v

PHIDE CijHsNjSO i.e. Y\ >S.
0—C,H, ^

ThionoUne. Formed by adding H^S and

FuCl successively to an aqueous solution of p-

amidO'phenol hydrochloride (Bemtheen, A. MO,
202). Yellowish-brown plates oi needles with

green lustre (from alcohol).

OXY-AMIDO-DI-ISATIN-DIAMIDEo. Isatin.

DI-OXY-DI-AMIDO-TETEAMETHENYL.
n • r , J , • C(NHBz):C(OH)
Di-benzoyl derivative

jj^q^^ J C(NHBz)-
[138°]. Formed by heating hippurie ether with
NaOEt, or with Na, at 160° (Eiigheimer, B. 21,

3325 ; 22, 114). Needles, m. sol. alcohol, v. e.

sol. benzene. FeCl, colours its alcoholic solu-

tion violet. Decomposed by acids into benzoic

acid and di-amido-acetone. Hydroxylamine does

not affect it. Methyl alcohol and gaseous HCl
form a body (C„H,„NjOa ?) crystalUsing in plates

[200°].

Ozy-tetra-amido-pentamethenyl hydride

CH(0H)<^|^^''|;^|^24. Tetra-amido-pmtol.

Formed from the tetra-oxim of leuconio acid

SnClj, and HClAq (Nietzki a. Eosemann, B. 22,

923).—B''3HC1 : octahedra.—B>'(HjSOJj aq.

Tetra-oxy-tetra-amido-octomethenyl.

Tetra-bemoyl derivative CggB^'Sft, i.e.

c^(OH)<^S:j:K:E!Kj>«(OH). A
product of the action NaOEt on hippurie ether

(Kugheimer, B. 22, 1962). Small yellow needles

Does not melt below 270°.—BaCjjHjjNiO,: pp.
Anhydride CjjHj^NjO,.

OXY-AHIDO-KETHYI-ANTHBAQTriHONE
C,5H„N0, i.e. 0„H5Me(OH)(NH2)02. Formed
by heating chrysophanio acid with NHjAq at

200° (Liebermann, A. 183, 218). Brown plates.

Ozy-di-amido-methyl-anthraqninone

CisHijNjOj. Di-amido-chrysophanio add.
Formed by heating chrysophanio acid with ex-

cess of NHjAq at 150°. With AcjO it yields

CisHiiAoNaOj crystallising from chloroform in

lustrous violet needles.

OXY-BIAUIDO-METHYL-SIFHENYL
Ethyl derivative

C„H,(NH,).C^.,Me(OEt)(NH,) [1:2:5:4]. [107°].

Formed from the hydrazo- derivative

CeHs.NH.NH.C8H3Me(OEt) by dissolving in cold

HClAq (Noelting a. Werner, B. 23, 3263).

Needles, v. si. sol. water.

Ozy-di-amido-methyl-diphenyl [3:4:1]

C„HsMe(NH,).0„H3(0H)(NK,) [1:3:4]. [177°].

Formed by the action of water at 180° on the sul-

phonic acid O.JEi3Me(NH,).C.H,(OH)(NH2)SO,H

[1:3:4:6], got by reducing the dye from diazotised

o-toluidine and j)-phenol sulphonic acid (Wein-

berg, B. 20, 8174). Plates, v. si. sol. water.

Ethyl derivative
CeH,Me(NHJ.CA(OEt)(Na,). [117-5°]. Formed
in like manner from C,3H„(0Et)(NHi)aS0,H,
which yields HA'HCl 4aq and BaA', 8aq.

OXY-AUIDO-MEIHYL-QUINOLINE
C,H,(OH)(NHj)MeN. Formed by reducing

nitro-(P^. l)-oxy-(P^. 8)-methyl-quinoline (Con-

rad a. Limpach, B. 20, 950). Prisms, dec3m-
posing at 225° without melting.—B'HCl aq.

OXY-AMIDO-NAFHTHALENE v. AuDO-
NAPHTHOL.

(l,2,3)-Di-ozy-amido-naphthalene

,C(0H):C(0H)
OJI.<

I
? Di-oxy-naphthylanm*

\ N :C(NH,)

Obtained by reduction of nitro-(/3)-naphtho-
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^ninone (Kom, 5. 17, 006). Eeduoes cold AgNO,.
Fc,Cl„ givea a blue-blaok pp.

(2,2',l)-Di-oxy-amido-naphthaleiie

g(OH):CH.g.C(NIL):C(OH) „ , .

CH==CH.O.CH-216h • formed by ro-

ducing the (o)-oxim of (2')-oxy-(j3)-naphtho-
quinone with SnOI^ (Olausius, B. 23, 521).—
B'HCl : needles, taming blue in air.

Di-ozy-amido-naphthalene. Got by reducing
amido-(a)-napthoquinone (G-raebe a. Ludwig, A,
154, 320). Tables, t. e. sol. water. Blackens in
moist air.

Tri-oxy-amido-naphthalene

*'«^«<o[oH):0(OH) • ^or'ned by reducing

nitro-ozy-(a)-naphthoquinone with SnClj (Kehr-
mann, JS. 21, 1780 ; J. pr. [2] 40, 179). Mono-
clinic crystals. Cold cone. HNO, appears to

form 0<P4<q2-^|J^-^°) crystallising in red-

dish yellow needles. Yields a tetra-acetyl deriva-

tive [145°].

OXY-AMIDO-NAPHTHAIEHTE STJLPHONIC
ACID V. AlitlSO-ItAfHTHOL SULFHONIO ACID.

Ozy-di-amido-nxphttialene sulphouic acid

C^^{NEL,)j(0H)(S03H) [a!:4':l:4]. The hydro-
chloride B'HCl is formed by reducing di-

nitro-naphthol sulphonic acid with SuCLj and
HCl (Nietzki a. Zubelen, B. 22, 455). It crystal-

lises iu colourless needles.

OXT-m-AUISO-NAFHTHOIC ACID
C,„H4(0H)(NHj)C0iH. Formed by reducing the
nitro- acid (Schmitt a. Burkard, B. 20, 2700).
Decomposes above 200°.

Acetyl derivative [185°].

Ozy-p-amido-naphthoic acid. Got by redu-

cing 0^,(S0aH).N2.C,„Hs(0H)C0,Hwith tin and
HOI (S. a. B.). Decomposes abov« 200°.

Acetyl derivative [195°].

Ozy-amldo-naphthoic acid

C,„H5{0H){NH,)(C0jH) [1:4:2 ?]. [above 200°].

Formed from (a)-oxy-naphthoio acid by combi-
ning it with diazobenzene chloride and warming
the product with SnCl, and HCl (Nietzki a.

Guitermann, B. 20, 1275). Crystalline powder,
insol. water. Decomposes above 230° into CO,
and (a)-amido-(a)-naphthol.

OXY-AMIDO-(a)-irAFHTHOClUIirONE

C,H,^«Qj;|Q-gc' . Amido - naphthalic acid.

Formed by reduction from nitro-ozy-naph-

thoquinone (Diehl a. Merz, B. 11, 1319) and
from dl-nitroso-di-ozy-naphthalene (Rostanecki,

B. 22, 1316). Formed also by oxidising tri-

ozy - omido - naphthalene with aqueous FeCl,

(Kehrmann, B. 21, 1781). Bed prisms, si. sol.

water. Its alkaline solutions are blue.—BaA',

:

violet pp.—AgA' : grey pp.
Acetyl derivative C,oH,02(OH)(NHAc).

[220°]. Formed from 0|„H,(OAo)3(NHAo) and
KOHAq (Kehrmann a. Weiohardt, J. pr, [2] 40,

182). Yellow needles, insol. water.—KA'; blue-

black needles.

Oxim C.H.<g°j-^^;^f' - Greenish

flocculent pp.—B'HCl : yellow needles.

Acetyl derivative of the oaim

C'^Kcf^^li^" - «°>^«° needles, Bl.

wl. alcohol. Decomposes at 190° 200°.

OXY-DIAMIDO-SiPHENYt 6„B,^J0 i.a.

[4:1] O.H,(NH,).CA(NH,)(OH) [1:4:2]. [185°].

Formed by the action of water at 180° on the

hydrochloride of its sulphonic acid, which is

got by reducing OjH5.N2.CjH3(OH)S03H with
SnClj at 30° (Weinberg, B. 20, 3173 ; Noelting a.

Werner, B. 23, 3256). Plates, si. sol. water.-
HA'HjSO, : insol. water. — HA'HCl.—
(HA')^jPtCl„5aq : si. sol. water.

Ethyl derivative
CeHj(NHJ.C.Hj(NH,)(OBt). [136°]. Needles,
si. sol. water.—HA'HaSO, : prisms.

Di - ozy di - amido • diphenyl. Di-ethyl-
derivative
[4:3:1] C^3(NH,)(0Et).C„H,(NHJ(0Et) [1:4:3].

Di-ethoxy-benzidine. [117°]. Formed from [2:1]

O.Hj(OEt)NH.NH.C„H^(OEt) [1:2] and cone.
HClAq (Mohlau, /. jpr. [2] 19, 381). Needles or
plates, sol. hot water.—B"H2Cl2.—B"2HSnCla.—
B"HaPt01j.—B"HjSO,: needles, sol. hot water.

Di-ozy-di-amido-dipheDyl

[3:4:1] C„H3(NH,)(OH).C,H3(NHJ(OH) [1:3:4].

[above 300°]. Formed by reducing di-nitro-di-

oxy-diphenyl (Kunze, B. 21, 3332 ; Schutz, B. 21,

3531). Needles or plates. AeJO yields the di-

aoetyl derivative. AcCl forms the di-ethenyl
derivative [195°].—B"H2Clj: needles.—B'-H^SO,.

Di-acetyl derivative
0,2H„(OH)2(NHAo)j. [210°]. Needles, sol.

alkalis, insol. acids.

Tetra-acetyl derivative CijH^c.N^Og.
[225°]. White needles (K.).

Di-ozy-tetra-amido-diphenyl

C„Hj(NHJj(9H).C„H,(NH,).(0H). Formed from
tetra-nitro-di-ozy-diphenyl (Kunze). Colourlesa

needles or silveryplates, turning blue in air. AcCl
converts it into a compound OnH^NjOj.

—

B"H<Cl,4aq.—B"H,SO,: white needles.

Tetra-acetyl derivative
C,jH,(NHAc),(OH)j. [280°]. Got by boiling the

heza-acetyl derivative with NaOHAq.
Hexa-acetyl derivative

C,jH,(NHAo)j(OAc)2. [300°]. Formed from tha

base and boiling Ac^O.

Tetra-ozy-di-amido-diphenyl
C^,(OH),(NH,).C,H,(OH)^H^

Tetra-methyl derivative
C,jHj(OMe)-i(NHj)j. [210°]. Formed by moleculal
change from tetra-methoxy-hydrazobenzene
under the influence of acids (Baessler, B. 17,

2128). Silky white needles j v. sol. chloroform,

CS2, hot alcohol, and hot benzene, si. sol. water

and ligroin.—K'n^Cl,: small white, easily

soluble needles.—B"H2CljPtCl4 : yellow pp.
The di-acetyl derivative forms white
needles [2S1°[, sol. hot alcohol, benzene,

chloroform, and CS,.

Tetra-ethyl derivative
C,jH,(NH,),,(0Et)4. [129°]. Formed, in like

manner, from the hydrazo- compound got by
reducing the di-ethyl ether of nitro-hydroquinone

with powdered zinc and alcoholic potash
(Nietzki, B. 12, 39). Leaflets.-B"H4Cly—
B"H2FtCl, : yellow crystalline pp.

Tetra -ozy - tetra -amido - diphenyl. Tetra-
acetyl derivative C„H;(NHAc)j(OH),.
White needles, formed by reduction of the cor-

responding quinone (CjH(NHAc)aOH)20„ [2G8°1
which is formed by oxidation of tri-acetyl-tri.

amido-pbenol (Bamberger, B. 16, 2408).
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a-OXT-o-AHilfiO-FHENYL-ACEIIC ACID.
Hydrimdic acid.

Acetyl derivative
C„Hj(NHAo).CH(OH).CO,;H. [142°]. Got by
reducing aeetyl-isatic acid with sodium-amalgam
in presence of acetic acid (Suida, B. 11, 686).

Needles, v. sol. water.

Anhydride v. Di-oxindole.

j)-Ozy-a-ainido-pIieiiyl-acetic acid. Methyl
derivative C„Hj{OMe).CH(NH2).C02H. [225°].

Formed from anisic aldehyde by successive treat-

ment with HCy, alcoholic NH3, and HCl (Tie-

mann a. Eiihler, B. 14, 1979). Needles (from
dilute alcohol).—CuA', : blue amorphous pp.

Si-ozy-o-amido-phenyl-acetic acid. Methyl-
ene derivative CE.fl.^:CjaL,.GB.(NB.2).C0^.
[210°]. Formed from piperonal by successive

treatment with HCy, alcoholic NH,, and HCl
(liorenz, B. 14, 794). Needles, si. sol. water.

OXY AMIDO PHENYL . ACSXDINE v.

Chbybofhenol.

OXY-AMIDO-DI-PHENYL-AMINB
C^5.NH.C.H,(0H)(NH,) [1:3:4]. [135°]. Formed
by reducing nitroso-oxy-di-phenyl-amine (Kohler,
B. 21, 910). Plates, v. sol. chloroform.

OXY-AHISO-PHEIIYL-CAEBAIIIGEIHESS.
Formed from the nitro- compounds (Kohler,

J', or. [2] 29, 263).

[4:3:l].C,H<,(OEt)(NHj).NH.CO.^t. [88°].

Small needles.—B'HCl. [156°]. Needles.

[4:3:a!:l] CjHj(0Et)(NH2),NHC0,Et. Needles.

—B'HOl. [238^. Six-sided plates, sol. water.

C,H(OEt)(NHj),NHCO,Et. Small needles,

rapidly oxidising in air.—B'HCl. [233°].

Needles.

OXY-AUISO-DI-PHENYL-UETHANE «.

AHmO-BENZYIi-FHEIIOIi.

Ozy-di-amldo-tri-phenyl-methane, Me thy I

derivative C|,Hi(0Me).CH(CsHjNHj)2.
Formed by heating anisic aldehyde with aniline

and HClAq (Mazzara a. Fossetto, O. 15, 57).

Crystalline crust (containing C,H,) melting at
65°.

Di • oxy . tri - amido - tri • phenyl - methane.
D9-methyl derivative
C.H,(NH,).CH(CjH,(NHJ.OMe)j. [183°]. Ob-
tained by reduction of the di-methyl derivative

of nitro - di - amido - di - oxy - tri - phenyl - methane
(Fischer, B. 15, 681). Plates or tables. Yields

on oxidation 'rosahidine,' a blaish-red colouring

matter with blue fluorescence.

OXY- AMIDO - PHENYL - METHYL - PYH-

AZOLE C,.H„N30 i.e. OAKTlcMe^^"^-
Formed by reducing the nitro- compound (Knorr,

A. 238, 189). Eapidly oxidised by air.—B'HCl.

OXY- DI-AMIDO-PHEHYL -METHYL -PYE-
IHIDINE C„H,jN^O. [232°-240°]. Formed

from C.H5CH<^^:^|°J^)^CH by nitration and

reduction (Pinner, B. 20, 23G4). Golden needles,
sol. NaOHAq.—B"H2PtCl,.—B"H,l2: prisms.

OXY-DI-AMIDO-PHENYL-NAPHT aALENE.
Ethyl derivative

[2:1:4] C„H,(OEt)(NH,).C.H,NH, [1:4]. [72°].

Formed by reducing C^H^.N^-CioH^OEt in alco-
holic solution with SnCljand HCl (Weinberg, J9.

20,3177). White flakes.—B"HCl.—B"HjS04

:

si. sol. watei.

OXT-AMIDO-PHENYL-PROPIOKM Acifl

C.Hs.CH(NH2).CH(0H).C0jH [190°] (P.).

Formed from sodium phenyl-glyoidate and NH,
(Plochl, B. 16, 2822; Erlenmeyer, Jan., Z>. 22,

1482). Decomposes at 221° (E.).

a-Ozy-o-amido-phenyl-propionio acid.

.CH2.CH(0H)
Anhydride C|jH.< I . Oxyhydro-

\nh.co
carbostyril. [198°]. Got by reducing the product
of the nitration of a-oxy-phenyl-propiouic acid

(Erlenmeyer a. Lipp, A. 219, 229). White plates

(from alcohol). 81. sol. ether, v. sol. hot water.
a-Ozy-p-amldo-phenyl-propionic acid

C„H,(NHJ.CH,.CH(OH).CO.^. [189*]. Got
by reducing the nitrate of nitro-oxy-phenyl-
propionic acid (Erlenmeyer a. Lipp, ^.219,227).
Slender needles (containing ^aq) from dilate

(93 p.c.) alcohol. More sol. alcohol or ether
than tyrosine. Beadily soluble in alkalis or
acids. UnUke tyrosine, its solution is acid and
it does not give Piria's reaction. Boiled with
Hg(N03)2 i* forms a yellow flocculentpp., which,
on adding HNO.^, turns red. HA'HCl. V. soL
water or alcohol, without decomposition.

^-Oxy-a-amido-phenyl-propionio acid «.

Ttbosine.

a3-Di-oxy-o-amido-phenyl-propionic acid

C„H^(NHJ.CH(0H).CH(0H).C02H. [218°]. Pro-
duced in the reduction of o-nitro-cinnamio acid

by tin and HOlAq (Morgan, J. 1877, 788).
Yellow needles (from alcohol). Its solutions
fluoresce green.

Bi-ozy-amido-propionic acid. Anhydride
of the methylene derivative

CH,<^>C„H,<;^g;^°^. ' EthyUmAdopipe.

ronyl-ai-carboxylic anhydride.' [235°]. Formed
by reducing (CHp.JCsH2(N0j).CH:CH.C0jEt in
alcoholic solution with tin and gaseous HOI
(F. !m. Perkin, O. J. 59, 159). Crystalline pp.

OXY-AMIDO-PHENYL-PYSAZOLE CASB-
OXYLIC ACID.

Benzoyl derivative '^^'^K:k = cg0JEL •

[185°-190°]. Formed from its ether and NaOH
(Wislicenus, B. 24, 1261). Yellowish needles, si.

sol. water.

Ethyl ether EtA'. [195°]. Formed by
boiling the phenyl-hydrazide of benzoyl-amido-

oxalacetic ether with HOAc. Yellow crystals.

OXY-m - AMIDO-PHEITYL-PYBOIABTABIO
ACID. Anhydride C„Kn'iiOti.e.

C,H.(NHJ.CH<^^(^°^J>. AmidophenyU

paraconic add. Formed by reducing the

corresponding nitro- compound (Salomonson,
B. T. C. 6, 18).—B'HCl: prisms.—B'^PtCl,.
The isomeric oxy-p-amido-phenyl-pyrotartario

anhydride yields a similar hydrochloride.

(B. 2) - OXY -p . AMIDO - (Py. 3) - PHENYL.
omwnTTWTT «;(OH):CH.O.CH:CH
QTTINOLINE ck=icH.C.N :C.C.H,.NHr
[294°]. Formed by passing oxygen over a mix-
ture of (B. 2)-oxy-quinoline hydrochloride,

aniline hydrochloride, aniline, and platinised

asbestos at 220° (Weidel a. Georgievitoh, M. 9,

146). Needles (from amyl alcohol), si. soL
nlcohol and ether.—B'HCl iaq.—B'jH,SO,l^aq.

Acetyl derivative OiJBiii^oJSifi. Scaleg.
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(lV-*:l:2)-Oxy-amiao-phenyl.i80iiTiinolma

.C(NHj):CPh
OijHijNjO w. 0^4^

I
. Amido-iso-

\0(0H) :N
bemal-phthalimidme. [o. 190°]. Formed by
reduction of the nitro- derivative with P and HI
(Gabriel, B. 19, 833). Pine yellow needles.
V. sol. acetic acid and hot alcohol.

DI-OXY-DI-AMIDO-DI-PHENYL STTL-
PHONE 0,^,^80^ i.e. SO.,(C,U,(l<iH,)OB.)^
Formed by reducing the nitro- compound (Anna-
heim, B. 7, 436; 8, 1063). Crystals (from
water). Alcoholic isoamyl nitrite forms golden
plates of 0,jHjN,SO,. Salts.—B'-HjClj 2aq.—
B"HjIj2aq. — B"H,S04 2aq: thick prisms.—
CiJIioMe^NsSOfH^Ij. Forms long needles.

—

C,jH,„EtsNjS04H.,Ij: needles.

OXT-SI-AMIDO-DIPHENYL STTIPHONIC
ACID [4:l]C,H,(NH,).0A(NHJ(OH)SO,H.
[1:4:3:6]. Prepared by reducing the azo- com-
pound CjH5.Nj.OeH3(OH)SOsNa with aqueous
BnCl, (Weinberg, B. 20, 3172; Feer a. Miiller,

0. 0. 1888, 1358). Needles, v. sol. water.—B'HOl

:

transparent crystals.

Ethyl derivative
CeH,(NHJ.C„H2(NH2)(OEt)SO,H. Got in like

manner. Needles.—B'HCl 2aq : needles, v. sol.

water.

OXT-AMISO-SIPHENYI SISTTLFHONIO
ACID CA(NH,)(SO,H).0<P,(OH)(SO,H).
Formed from benzidine disulphonic acid by the

diazo- reaction (Limpricht, A. 261, 315). Light-
yellow crystalline mass, v. e. sol. water, insol.

•ther.—BaA"8aq : reddish-yellow crystals.

OXY-AMIDO-PHENYL-TOLYL KETONE
C,4H„N0, i.e. C^JI,(NH,).C0.0aH3Me(0H) or

CeH,(0H).C0.C.H,Me(NH2). A product of the
action of water at 270° on commercial rosaniline

(Liebermann, B. 16, 1927). Small colourless

needles, sol. acids and alkalis.

Di-benzoyl derivative. [193°]. Needles.

DI-OXY-AUIDO-FHTHALIC ACID. Methyl
derivative of the anhydride ,

CJH(OMe)(OH)(CO,H)<;^^ [4:3:2:
J].

Nor-

methylazoopianic add. [175°]. Formed by
reducing C,H(NO,)(OMe){OH)(CHO)CO,H with
cone. SnClj and HCl (Elbel, B. 19, 2307).

Colourless needles, nearly insol. ether. Yields

an acetyl derivative C,HsN03(OMe)(OAo) [198°],

and a cQ-acetyl derivative [105°].

Di-methyl derivative of the anhy-
dride V. Armdo-hemipic acid, vol. ii. p. 672.

DI - OXY - AMIDO • PHTHAIIDE. Di.
methyl derivative v. Amido-Mscosis (p.

198) &nA Amido-'I'-MEComs (p. 199).

a-OXY.3-AMID0-PEOPIONIC ACID
CH2(NH.J.CH(0H).C0jH. Amido-lacUc aoid.

S. 1-5 at 20°. Formed from 0H201.CH(0H).C02H
and cone. NHaAq (MeUkoff, C. O. 1881, 354; B.

13, 958, 1266 ; Erlenmeyer, B. 13, 1077). Mono-
elinio prisms.—B'HCl : needles.

OXY-AUIDO-ISOPBOFYL-BENZOIC ACID
CMe,(0H)0,H3(NH,).C0,H [4:2:1]. [158°]. Got
from the nitro- acid (Widman, B. 19, 271).

Prisms. Yields amido-propenyl-benzoio acid

on boiling with HClAq.
Acetyl derivative [174°]. Tables.

Ezo-ozy-amido-isopropyl-benzoiaacid

CMe,(OH)OjH,(NH,)(00^) [4;3:1]. Does not
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Itfmelt below 370° (Widman, B. 16, 2571).

acetyl derivative is not melted at 280°.

OXY-AMIDO-PYBIDINE C5H3N(0H)(NHs).
[214°]. Got by reducing ozy-comazine (Krippen-
dorff, /. pr. [2] 32, 162). Pyramids (containing,

aq), V. e. sol. hot water.—B'HCl.—B'jHjPtOl,.

Di-oxy-amido-pyridineNH<^2-^^C:NH

or N<^[oH|ioH^°-^^ Glutazine. [o. 300°].

Formed by boiling i8-oxy-j8-amido-glutamic ether
COjEt.CHj.C(OH)(NHj).CHj.CONHj with aque-
ous NajCOj (Stokes a. Von Pechmann, B. 19,
2694; 20, 2655; Am. 8, 375). Eectangular
plates, m. sol. hot water, almost insol. hot alco-
hol. Gives a deep-red colour with FeOl, turning
dark green on warming.

Beactiona.—1. Hot HClAq yields tri-oxy-

pyridine. — 2. Bromine in excess forms
CBr3.CO.CBrj.CONH2 [o. 148°].—3. By heating
with PCI5 (6 to 7 pts.) it is converted into a
mixture of tri-chloro-oxy-amido-pyridine [282°]

and tetra-ohloro-amido-pyridine [212°], together
with small quantities of di-chloro-di-oxy-amido-
pyridine [242°] and tri-chloro-amido-pyridine
[158°].—4. Yields nitro-glutazine [170°-180°]
and crystalline di-nitro-glutazine on treatment
with nitrous acid gas. With NaNOj and acetio

acid there is formed the nitro-nitrosamina
C5H,Nj0,(N0j)(N0) whence NaOsHjNPs orys-
tallising in yellow needles, which on warming
with NaNOj and HOAc yields the di-nitro-

nitrosamine salt NaCjHjNsO,, a scarlet powder.
Salts.—^B'HClaq: prisms, v. sol. alcohol.

—

AgA': plates.

Acetyl derivative CsNjHsAcOj [285°-
290°]. Tables ; not attacked by hydroxylamine.
—NHjA'aq.

Di-benzoyl derivative GjNjHjBzgO,.
[216°]. Brownish plates, insol. water.

DI-OXY-AUIDO-FYBmiDIIirE CABBOXY-

LIC ACID NH.^^^|qSjj j>0.C02H. Formed

by reducing the nitro- acid (Behrend, A. 240, 21).

Not affected by boiling potassium cyanate.

—

KA'aq.
Ethyl ether EtA'. [260°] (Kohler, A.

236, 32).

OXY-AUIDO-PYBOTABTABIC ACID
OH,.C(OH)(COjH).CH(Niy.CO,H or

CH3.C(NHJ(C0jH).0H(0H)(C0jH). Amido-
dtramalia aoid. S. 31 at 18°. Formed from
oxycitraconic acid and NH^q at 100° (Melikofi

a. Feldmann, A. 253, 92). Mouoclinio prisms.

—

B'HCl : prisms, v. sol. water.

DI-OXY-AMIDO-FYBBOLE. Benzoyl de-

rivative N<°g5^g^0^^^ . [200-5°].

Got by heating at 140° the product of the action

of NaOEt on hippurio ether (Biigheimer, B. 22,

1957). Plates (from HeOH), v. sol. warm water.

OXY - AMIDO . aUlNlZINE-CABBOXYLIC
ACID ? CjgHgNjO,. Anhydride of amido-oxal-
acetic-aicid-phenyl-hydrazide. Formed by warm-
ing the phenyl-hydrazide of amido-oxalacetic
acid (vol. i. p. 169) with cone. H.^SO,. White
glistening plates. Insol. hot water and ether,

T. si. sol. hot alcohol. Dissolves in alkalis and
in cone. H^SO^. Reduces Fehling's solution on
gently wnnning. Mercuri? s^Hs ftre redviced ip
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the cold with formation of a deep orange-red

colouration (Tafel, B. 20, 246).

(B. 4:1)-0XY-AMID0-QUIN0LINE

r. TT /r>TT\/MTj \w •. CH:0(NH2).C.CH:gH
C,H,(OH)(NH,)N i.e. CH:C(0H) .C.N :CH'
Formed by reduction of sulpho-benzene-azo-oxy-
quinoline (from diazotised sulphanilic acid and
{B. 4)-oxy-qninoline) (Fisqher a. Benouf, B. 17,

1643). Crystalline solid. Very ozidisable. On
oxidation it gives quinoline-quinone. Salts.

—

B"H2CL,.—B"H2S0j : sparingly soluble needles.

{B. 2, 4)-Ozy-amido-quinoIiue
C(OH):CH .G.CH:CH «. » , v 3 •

CH:0(Wj.C. N :CH-
Obt^med by rednomg

(B. 4, 2)-nitro-oxy-quinoline (Altschal, B. 21,

2255). Needles (containing 2aq) becoming
yellowish-green on drying at 100°. Its acetyl

derivative yields at 235° a crystalline eihenyl
derivative.

{B. 2, l)-Ozy-amido-qniiioIine

C(OH):C(NHJ.p.CH:CH „,,„ - . . „CH==CH—^C. N :CH- P*^"* ***** '^^ "'

ducing the nitroso- compound with SnCl, and
HGl (Von Eostanecki, B. 24, 153). Badiating
needles.—B"H2S04 2aq: needles.

{Py. 3)-Oxy-amido-qmnoliue v. Amido-cabbo-
BITBIL.

Ozy-amido-quinoline dihydride v. AMino-
ETDBOCABBOBTYBIIi.

OXY-AMIDO-QTTINOirE. Acetyl deriva-

""« cio^''^;CH:c:o-
^'"^'^- ^o^^dfrom

tetra-acetyl-di-amido-hydroquihone, NaOHAq,
and FeCl, (Nietzki a. Schmidt, B. 22, 1657).
Golden plates (by sublimation).

Si-oxy-di-amido-quinone OjOj(OH)j(NH2),
[1:4:2:5:3:6]. Formed from tetra-oxy-di-amido-
benzene hydrochloride by atmospheric oxidation
in presence of aqueous NaOAc (Nietzki, B. 21,

1850). Eeddish-brown needles. Yields a crys-

talline di-acetyl derivative.

OXY-AMIOO-SVLFHOBENZOIC ACID
C^2(OH)(NH2)(S03H).C02H [2:5:a;:l]. Ob-
tained by reducing the nitro- acid (Hiibner, B.
10, 1701). Needles (containing aq). An iso-

meric acid, crystallising in needles (containing
Baq) is got by sulphonating (2, 6, l)-oxy-amido-
beazoic acid. It yields CaA', 6aq crystallising

in nodules.
OXY-AUIDO-TEYUOQUINONIMIDE v. rol.

i. p. 186.

OXY-AMIDO-TOLUIG ACID
CAMe(0H)(NHJ002H [1:2:5:3]. Formed from
o-cresotic acid by combining it with diazobenz-
ene and reducing the azo- compound (Nietzki a.

Buppert, B. 23, 3476). Plates, melting above
300°. Yields an acetyl derivative [275°].

OXY-DI-AUIDO-DITOLYL. Ethyl deri.
vative [l:3:4]0.H,Me(NHj).CsHjMe(OEt)(NHJ
[1:2:5:4]. [75°J. Formed from the hydrazo-
derivative and H^SOj (Noelting a. Werner, B.
23, 3264). Needles : si. sol. water.

OXY - ISOAMYL - AMINE CsH,„(OH).NHy
(158°). S.G.i* -9265. Fornied from amylene
phlorhydrin (chiefly consisting of tri-methyl-
ethylene chlorhydrin) £|,nd NH,Aq (Wurtz, A.
Suppl. 7, 89 ; Eadziszewski a- Schramm, B. 17,
838). Oil, V. sol. water. Alkaline in reaction.
PjOi forms some terpene,—P' HJ»tCl, : erange
crystal*,

Di-oxy-di-isoamyl-amine NH(0jH„.OH)2.
(250°). S.G. ^ -950. Accompanies the pre.

ceding base. Strongly alkaline syrup, sol. idco-

hoi and ether.

OXY-AMYI-ANTHBACEKE

C,Hj<^„jj,Q2 {^Ofif Amyl-hydroanthrone.

[253°]. Formed by boiling anthranol vrith

EOHAq, and isoamyl iodide (Hallgarten, B. 21,

2508). Yellowish crystals.

DI-OXY-AMYL-BENZENE
CHPr(OH).CH(OH).C.Hs. [82°]. Formed from
Isobutyric aldehyde, benzoic aldehyde, and alco-

holic potash (Fossek, M. 5, 120). Crystals.

DI-OXY-DI-AMYL KETONE ANHYDBIDE

^<clhuiXo:m^t>^^ (209° i.V.).

S. '26 at 15°. Obtained by boiling its oarboxylio

acid with water (Fittig, A. 256, 141). Oil.

Yields CuHj^rjO [35°].

Carboxylic acid

CH<gik^O<g^gO^)>CHr [106^.

Got by the action of warm NaOHAq on ' di-

hexolactone,' an oil formed by boiling the laci

one of oxyhexoio acid with alcoholic NaOEt.
Prisms.—NaA'.—CaA'2.—BaA', (dried at 100°).

—^AgA' : white flocculent pp.
OXY-AUYI-FHOSFHINIC ACID «. OxY-

FSMTANE PHOSPBONIC ACID.

Dl-ozy-di-iBoamyl hypophospliorons acid

(C,^.CH(OHJ)jPO.OH. [160°]. Formed by
heating isovaleric aldehyde with hypophosphor-
ous acid in a current of CO, at 95° (Ville, Bl.

[8] 2, 202 ; C. B. 109, 73). Globular masses of

slender needles, v. si. sol. water. Gives off PH,
and isovaleric aldehyde on heating.—EA' 3aq.

—

BaA'jaq.—PbA'2 5aq: granules, v. si. sol. water.

OXY -ISOAMYL -SUCCINIC ACID. Lact-

one. PrCH,.CH<;^^(^°'^)>CHj. Isolmtyl

paraconic acid. [124°]. Formed by reducing,

with sodium-amalgam, the isobutaconio acid

PrCH,.CH<'^(J'°^^^CH [168°] which ig got

by the action of boiling water on brominated
isobotylitaconic acid. Prepared by heating
valeric aldehyde with Ac^O and sodium succinate

at 110° (Fittig, A. 255, 97; 256, 103). Thin
needles (from water). Boiling baryta-water

yields C„HuBa05 whence C^nAgjO,.—CaA',2aq.
—BaA'j 3aq.—ZnA'jl^aq.-AgA'.

Ethyl ether EtA'. [17°]. (293°).

OXY-ANGELIC ACID. Ethyl derivative
CH,.C(0Et):CM6.C0^. [133°]. Formed by
heating chlorotiglic acid with NaOEt at 130°-
100° (Friedrich, A. 219, 357). Prisms.

Oxy-angelic acid

CH3.CH:CH.CH(0H).C0jH. Formed by saponi-

fying with HClAq the product of the union of

liquid HCy and crotonic aldehyde (Lobry de
Bruyn, Bl. [2] 42, 159).—BaA', : crystalline.

Oxy-angelio lactones v. Anoelico-laciones.
OXY-ANIHBACENE «. Anihbanol and

Akthboi..
Di-oxy-anthracene C„H,(0E)p ChrysaxoU

Formed by fusing anthracene (a)-disulphonio

acid withKOH (Liebermann, iJ. 12, 185). Yellow
needles. Gives a bluish-green polquration with
FeClj or bromine.

4ft(yl derivative IIH"}. ^eedlei.
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.Oi-oxy-anthraeene C„H8{0H),. Flavol. [c
270°]. Formed by fusing anthracene (a)-disal-

phonic acid with EOH at a high temperature
(Schuler, B. 15, 1808). Yellow crystalline

powder, t. sol. alcohol and ether with blue
fluorescence. Its alkaline solution exhibits in-

tense green fluorescence.

Acetyl derivative G,,Hg(OAo)2. [255'].

Di-ethyl ether Ot,K,{OM),. [229^.

(S)-l)i-oxy-anthracene

C„H,(OH):C^:0,H,(OH). Rufol. Got by
fusing anthracene (j3)-disulphonio acid with
EOH (Liebermanu a. Boeck, B. 11, 1615).

Needles, T. sol. alcohol with blue fluorescence.

Its alkaline solution is yellow.

Di-aeetyl derivative [1981]. Colourless

leaflets. Yields anthrarufin on oxidation.

Di-b*moyl derivative [263°]. Needles.

IsomerideB v. Ozanthbanol and Oxt-
ANTHBANOIi.

m-OXY-ANTHSACOnUABIIT 0„H,04 t.e.

CH.C0.0
riTT/C .g .6 :0H . [325°]. Formed
1^6^4^00.0

. OH:d(OH)
from s-di-oxy-benzoio acid, cinnamic acid, and
HjSO, at 60° (Von Kostaneoki, B. 20, 3142).

TeUow needles, sol. HOAc.
Acetyl derivative [255°]. Needles.

Di-oxy-anthraconmariji
CH.00.O

-,„^C .0 .0 :C(OH). StyrogaUol. Formed
*^"'"«\CO.b .CH:C(OH)
by heating a mixture of cinnamic acid, gallic

acid, and HjSO, (Jacobsen a. Julius, B. 20, 2588

;

Von Kostaneoki, B. 20, 31,43). Minute yellow

needles (from alcohol), not melted at 350°.

Di-acetyl derivative [260°]. Needles.

(o)-OXY.ANTHaAirOL

0^,<^^2)>CA0H. [202°-206°]. Formed

by boiling oxy-anthraquinone (1 pt.), zinc-dust

(2 pts.), and NH,Aq (8 pta.) with water (5 pts.)

(Liebermann a. Simon, A. 212, 28). Slender

needles (from dilute alcohol). Yields a di-acetyl

derivative [155°].

Oxy-anthranol dihydrlde

^•H*<cH(OH)>^«°»°^- t^^*^- G<'*'''y''°"-

ing qninizarin with HIAq (Liebermann a. Giesel,

A. 212, 15). Plates (from alcohol). Its solu-

tions fluoresce greenish-yellow. Yields o-oxy-

•nthraquinone on oxidation. FeClj colours its

alcoholic solution green. Ethylamine forms

C„H,„(OH)(NHEt) [172°].—KO„H„0,: yellow

needies.-fea(0„H„OJ, (dried at 100°).-

PbO„H,„Oj.
Acetyl derivative C,4H„Ac02. [138°].

(4.)-Oxy-anthranol P.H^^Ioi)^"''^* ^^

OXANIBBANOL.

pi-qxy-anthranolO.H,<^^^J>0^,(OH).

DeoxyaUzarm. Prepared by reducing f(a am-
moniacal solution of alizarin with ^inc-dust

Otamer, B. 14, 1259). YeUow crystals, si. sol.

water. Jn solution it is slowly oxidised in the

air to alizarin. The alkaline solution is greenish-

yellow.

Tri-acetyl derivative [188°]. Needles.

Kjhibits blue fluorescence in solution.

Si-ozy-anthranol

O.H3(OH)<g^^)>OeH,(OH), Deoxyisoan.

thrafiavic acid, [above 330°]. Got in like

manner from isoanthraflavic acid (Bomer a.

Schwarzer, B. 15, 1040). Golden needles. Its

alkaline solution fluoresces greenish-blue.

Di-acetyl derivative

O.N3(OAc)<°° >0^3(0Ac). [173°]. While

needles, insol. alkalis.

Di-oxy-anthranol

OA(OH)<gg^)>OA(OH). Formed by

heating anthrafiavio acid with HOAc and tin,

and slowly adding HClAq (Liebermann, B. 21,

445). Needles. Yields a tri-acetyl derivative

[165°] which fluoresces bine in alcoholic solution.

Tri-ozy-anthranol

0^.(OH)<^^^)>O.H,(OH)r Formed in

like manner from flavopurpurin (L.). Yellow
needles. Its alkaline solution exhibits greenish

fluorescence. It yields a tetra-acetyl derivative

[105°].

Tri.oxy-anthranolC,H4<^^^'>>OjH(OH),,

' ArithragalanthranoV Formed in like manner
from anthragallol (L.). Yellowish needles.

Yields a tetra-acetyl derivative [205°].

Iri-ozy-antliranol. Tetra-acetyl deriva-

tive C.H,<^|°^^j>O.H,(OAc),. [219°].

Formed by boiling hystazarin (1 pt.) with NaOAo
(1^ pts.), Ac^O (12 pts.), and zinc-dust (3 pts.)

(Schoeller, B. 22, 683). Colourless crystals (from

alcohol).

Tri-oxy-anthranol. Tetra-acetyl deriva-

««eC3H3(OAo)<g|^^^|>CA(OAc). Two iso-

meric compounds of this constitution [274°] and
[c. 240°] are formed from anthraflavic acid,

NaOAc, Ac^O, and zinc-dust (L.).

Iri-oxy-anthranal CnH5(0H),. ' Anthrapvr-
puranth/ranoV Formed by reduction of aijthra-

purpnrin with HOAc, tin, and HGlAq (Lieber-

mann, B. 21, 443). Minute leather-yellow needles,

Yields a tetra-acetyl derivative [167°].

Tetra-oxy-anthranol

0«H,<^A|Q2|>C8H(0H)a. Tri-oxy-oxanthranol.

Formed by atmospheric oxidation of an alkaline

solution of ' anthragalanthranol ' (L.). Violet

crystals. The penta-acetyl derivative [203°] is

formed by reducing anthragaUol with NaOAc,
ACgO, and zinc-dust (Liebermann, B. 21, 1172).

Xetra-oxy-anthranol. Penta-aeetyl de-

rivative C.H3(OAo)<gj°f°j>O.H,(OAc),

[240°]. Formed from flavopurpurin,HOAc, ACjO,

and zinc-dust. When the operation is protracted

the tetra-acetyl derivative [250°-260°] is the chief

product.
Hexaroxy-anthranol. Bepta-acetyl de-

rivative C,4Hj(0Ac)j. Obtained from rufigallol

g'j.). Yellowish prystals, sol. ^cohql, with blue

uoiescence.
bXYANTHEAaiJINONES. Oxyanthraqnin-

ones having two hydroxyls in the position

occupied by them in alizarin possess tinctorial

properties (LiebeTOfmn ft. Yf^nse, p. 30, 86^).
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Erythro oxyanthraqninone Oi^HgO, j^.

n IT
/CO.C.C(OH):QH •, , 094 ri91°1.

Formation.—1. By fusing - bromo - anthra-

qninone with KOH at 150° (Peohmann, B. 12,

2127).—2. Together with its isomeride by heat-

ing phenol with phthalio anhydride and H^SO^
(Baeyer a. Caro, B. Y, 968).—3. By the action of

nitrous acid on o-amido-anthraquinone (Boemeri
B. 15, 1793).—4. By passing nitrous acid gas

into an alcoholic solution of di-amido-anthra-

quinone or ()3)-oxy-amido-anthraquinone (Von
Perger, J. pr. [2] 18, 148).—6.. Together with
three isomeric di-oxy-anthraquinones, by heat-

ing a mixture of benzoic acid (120 grms.) and
m-oxy-benzoio acid (60 grms.) with 1200 grms.
of H2SO4 and 120 grms. of water for 10 hours at
180°-200° (Liebermann a. Kostaneeki, B. 19,

329).—6. By oxidation of oxy-anthranol di-

hydride (Liebermann, A. 212, 20).

Properties.—Orange feathery needles (from
alcohol), insol. water, sol. ether and benzene.
Yields alizarin on fusion with KOH. Insol. cold

baryta-water, but boiling baryta yields a violet

salt. Insol. NHjAq, sol. HOAo. Its ethereal

solution shaken with baryta-water forms a violet

pp., while the isomeric oxyanthraquinone gives

a red solution. EOHAq dissolves it with diffi-

culty, forming a brown solution. May be sub-
limed at 140° in a current of gas.

Acetyl derivative 0„H^c03[176°-179°].

Oxy-anthraqninone O^KcSiaCHlcH^!
[802°].

Formation.— 1. A by-product in the pre-

paration of alizarin by fusing authraquinone
^

Eulphonic acidwith KOH or NaOH (Liebermann,
B. 4, 108; 5, 868; A. 160, 141; Simon, B. 14,

464). Occurs also in the product of the dry dis-

tillation of sodium anthraquinone sulphonato
(A. G. a. W. H. Perkin, G. J. 47, 680).—2. Ob-
tained also from m-bromo-anthraquinone by
careful potash fusion (Graebe a. Liebermann,^.
212, 25; Sv^l. 7, 290).—3. By the action of

nitrous acid on m-amido-anthraquinone.
Properties.—Yellow needles (by sublimation).

Beadily soluble in excess of baryta-water. Its

alkaline solution is reddish-brown. Potash-
fusion yields alizarin. HIAq reduces it to an-

throl and anthracene hexahydride. Sol. NHjAq,
forming a reddish-yellow liquid,—Ba(G,iH,0j)2.

—Ba(C,4H,0,)j aq.

Acetyl derivative [158°]. Small needles.

Formed by aeetylation and also by oxidation of

the acetyl derivative of anthrol.

Ethyl ether C„H,Oj(OEt). [135°]. Sol.

alcohol. Very difficult to saponify (Liebermann
a. Hagen, B. 15, 1798).

Si-oxy-anthraquinone

cA<Co:S^=6r^- ^^~ "^oi- -
240. [290°]. S. -034 at 100° (Plessy a. Sohutz-
enberger, G. B,. 43, 167). Occurs in madder,
the root of Eubia Hnctoria, which contains its

glucoside CjjHjjO,, (ruberythric acid), and the

glucosides ofpurpurin, purpurin carboxylie acid,

purpuroxanthin, and purpuroxanthin carboxylie

acid (Eobiquet a. Colin, A. Gh. [2] 34, 225;
Bunge, J. pr. 5, 362 ; Schunck, A. 66, 174, 201

;

81, 336 ; 87, 344 ; P. M. [4] 5, 410, 495 ; 12, 200,

"

370 ; ,;•. pr. 59, 465 ; BocVeder, A. 80, 321 ; 82,

205 ; Debus, A. 66, 361 ; Wolff a. Strecker, X
75, 1; Wartha, JB. 3, 545, 673; Willigk, A. 62,

339 ; Bosenstiehl, A. Ch. [5] 18, 235 ; 0. IS.

88, 1194 ; Wurtz, O. R. 96, 465 ; Liebermann, B.
20, 2241 ; Bergami, B. 20, 2247).

Formation.—1. By fusing di-bromo-anthra-

quinone with potash (Graebe a. Liebermann, Bl
[2] 11, 516 ; A. Suppl. 7, 300).—2. By fusing

anthraquinone sulphonic acid with potash (Per-

kin, 0. J. 23, 133 ; B, 9, 281). The yield may
be improved by addition of KCIO3.—3. By heat-

ing pyrocateohin with phthalio anhydride and
HjSO, at 140° (Baeyer a. Caro, B. 7, 972).

Pwrification.—1. By repeated solution in

NaOHAq and ppn. by COj ; the pp. being de-

composed by HGl (Liebermann a. Troschke, B.

8, 379).-' 2. Crude commercial alizarin, a mix-
ture of alizarin, flavo-purpurin, and isopur-

purin, Is fractionally sublimed when the alizarin

comes over from^l00° to 160°, and a mixture of

flavo-purpurin and isopurpurin from 160° to

170° ; the crystals of these two bodies Can be

distinguished in the sublimate with a microscope
and can be separated by means of benzene, in

which isopurpurin is only sli^tly soluble, but
the flavo-purpurin very soluble (Schunck a.

Bomer, B. 13, 41).

Properties,—iiei trimetrio needles, t. sol,

alcohol and ether. Sometimes crystallises in

golden scales (containing 2aq (Schunck). Its

solutions in alkalis and alkaline carbonates are

purple. Bad, and OaClj give. purple pps. in

these solutions. Alumina decolourises its alco-

holic solution forming a red lake. Salts of Mg,
Fe, Cu, and Ag give purple pps. in the am-
moniacal solution. •

Beactions.—1. Yields phthalic acid on oxida-

tion with HNOj.—2. Distillation witt emc-dust
yields anthracene (G. a. L.).—3. Zinc-dust crnd

ammoma reduce it to di-oxy-anthranol.—4.

Aqueous ammonia at 200° gives oxy-amido-
anthraquinone, di-amido-anthraquinone, and
other bodies (Von Perger, J.pr.i'i] 18, 129).

Salts .—CaA"aq.—BaA"aq (dried • at 100°).

—PbA" : violet-brown pp.
Di-acetyl derivative [i.QO'^ (P.); [179°-

183°] (Baeyer, B. 9, 1232). Pale-yellow crystals

(Perkin, O. J. 26, 21).

Methyl ether CnHj02(0H)(0Me). From
alizarin, EOH, and Mel (Schunck, G. N. 27,

171).

Di-ethyl ether C„H,02(0Et)j. Got by
heating alizarin with KEtSOj and KOH at 170°

(Habermann, M. 5, 228). Needles.
Bromo-alizarin v. vol. i. p. 599.

Chloro-alizarin v. vol. ii. p. 102.

Nitro-alizarin v. NiiBO-ni-oxT-AiiiHRAQriii-

ONE.
Amido-alizarin «. Di-oxz-amido-aiiihi!A-

QUrnONE.
Alizarin blue. CuHbNO^ t.«.

(3
„ ^CO.C C.CH :CH .07001

^«'^«\C0.C.C(0H):C(0H).0.N=CH" ''ivu J.

Formed by heating (3)-nitro-alizarin (1 pt.)with
glycerin (1^ pts.) and H^SOj (5 pts.) at 107°-200''

(Prudhomme, Bl. [2] 28, 62 ; Auerbach, 0. J.

35, 799; Graebe, A. 201, 333; B. 12, 1416).
Brown needles. Alkalis form a blue solution,

but excess of alkali throws it down again.

Dyes chromium acetate mordant blue. Yields

C„H,NO,(QH)NH, [25£i°], (Jives ftnthraquinol-
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me when distiUed with zino-dust.—B'HCa.—
B'HOAo.-B'C,H,(NOJ,OH. [245°].-
BajOOuH,NO, ^aq : greenish-blue pp.

Di-acetyl derivative 0„H,Aoa04. [225"].
Di-henzoyl derivative [244°].
Alizarin-blue S C„H„NO,(SO,Na)j. Pre-

pared by dissolving alizarin-blue in a cold con-
centrated solution of NaHSO, (Brunok a. Graebe,
J5. 15, 1783). Eeddish-brown crystalline powder.
y. sol. water, si. sol. 95 p.o. of alcohol. At 60°
it begins to decompose into its constituents.

Isoalizarin occurs in madder that has been
heated with HOlAq or dilute HjSO, (Eoohleder,
B. 3, 292). Its alkaline solutions are blood-red,
and it forms a red solution with baryta-water.
It does not dye mordants.

j)-Si-oz7-anthraquinone

''«^<<CO.o!c(OH):OH- Q^^^«^arin. [195°].

Formed by heating hydroquinone or p-chloro-
phenol with HjSO, and phthalio anhydride at
140= (Giimm, B. 6, 506). Bed needles (from
alcohol). Its alkaline solutions are blue. Tields
anthracene on distillation with zinc-dust. Its
ethereal solution shows greenish-yeUow fluor-
escence. Baryta gives a bluish-violet lake. Oxi-
dised by MnO, and H^SO^ at 140° to purpurin
(Baeyer a. Caro, B. 8, 152).

Beactiona.—!. HI (S.G. 1-7) and a Uttle red
/C{OH).

P giver a dihydride, C.H,< I >0,I£,(OH)j,
^C(OH)''

which forms golden plates or needles (from alco-

hol). It forms with NaOH a yellow solution,
turned blue by air. SnCl, and HCl also reduce
quinizarin to this dihydride (Liebermann, A.
212, 11).—2. A longer treatment with HI forms
hydroquinizarol, OnH,j6a. It forms orange
needles (from alcohol). This body is probably

C„H,<^^(°^)>0,Hj{OH)a.—3. Cone. HI (S.G.

1-9) and red P after an hour's boiling reduce
quinizarin to oxy-anthranol dihydride {q. v.).

Di-acetyl derivative [200°]. Prisms.
Ethyl ether CnHjOj(OH)(OEt). [151°].

Di-ethyl ether C,4HaOj(OEt)2. [177°].

Yellow needles (Iiiebermann, B. 31, 1168).
m-Di-ozy-anthraqninone

„ „ /CO.C.C(OH):CH
Purpu/roxamthin.sCO.C.OH^O(OH)'

Xanthopurpurin, [265^. Occurs, together
with its carboxylio acid, in madder (Schiitzen-

berger, Bl. 4, 12). May be got by reducing pur-
purin with HIAq or with SnCl, and NaOH.
Formed also by dissolving P in a hot alkaline

solution of purpurin (Bosenstiehl, 0. B. 79,

764) ; by the action of nitrous acid on purpur-
amide (di-ozy-amido-anthraquiuone) (Lieber-

mann a. Fischer, B. 8, 974) ; and, together with
anthrachrysone, by heating a mixture of s-di-

oxy-benzoio acid (1 pt.), benzoic acid (5 pts.),

and HjSO^ at 105°-110° (Noah, B. 19, 332).

Properties.—Yellow needles, sol. alcohol,

HOAo, and benzene, insol. water. May be sub-

limed. Its alkaline solution is red. Its barium
salt is easily soluble. Gives purpurin on fusion

with EOH. Nitric acid oxidises it to phthalic

acid. Eeduced by HI and P to a dihydride,

a which dyes alumina mordants like quercitron

(Bosenstiehl, A. Ch. [5] 18, 224 ; C. B. 79, 764).

Yi^ds anthracene on distillation with zino-dast.

Vol.. in.

•NHjAq at 150° yields brown needles of

C„H,Oj(OH)(NH,) (Liebermanii, A. 183, 217).

Acetyl derivative 0,^3.fi.^(OXo)j. [184°].

Di-methyl ether. [180°] (Plath, B. 9,

1204). .

Di-ethyl ether 0„HA{OEt)j. [170°].

(B. 1, 4')-I)i-oxy-anthraqiiinone
CH:CH—g.CO.C.C(OH):CH . ,, .

CH:C(OH).O.CO.O.CH=CH- Anthrarufin-

[280°]. Formed in small quantity (2g.), to-
gether with anthraflavio acid (30 g.) and m-
' benzdioxyanthraquinone ' (5g.), by the action
of Hj,S04 on m-oxy-benzoio acid (100 g.)
(Schunck a. Bomer, B. 11, 1176, 1616). Formed
also by potash-fusion from anthraquinone (p)-

disulphonic acid (Liebermann a. Dehnst, B. 12,
1287),_and by the action of nitrous acid on the
di-amido-anthraquinone. Obtained by reduction
of di-nitro-anthraquinone [above 300'] (Eomer,
B. 16, 369).

Properties.—Yellow tables, insol. water, si.

sol. alcohol, HOAc, ether, and CSj, v. sol. benz-
ene. Forms oxyanthrarufin on fusion with
KOH. Almost insol. baryta-water, Na^COs, and
NHsAq, sol. KOHAq. Its solution in H^SO^ is

cherry red with scarlet fluorescence. Its Ca and
Ba salts are crimson and insoluble.

Acetyl derivative C„B.fii{OAc)^. [244°].

Got by oxidising (;3)-di-oxy-anthracene with CrO,
in HOAc. Yellow needles.

Di-ozy-anthraquinone ChHjO,. Anthraflavia
acid, [above 330°]. S. (95 p.c. aJcohol) 1-18 at
10° (Bosenstiehl, Bl. [2] 29, 401, 434). A by-
product in the preparation of alizarin, being
formed by fusing anthraquinone (a)-disuIphonia
acid with EOH (Schunck, B. 4, 360 ; 8, 1628 ; 9,

379, 679 ; Perkin, 0. J. 24, 1109 ; 26, 19 ; 29,

851). Formed also from m-oxy-benzoic acid
and H2SO4 (v. stipra). Badiating yellow needles
(from alcohol), insol. ether and benzene, si. sol.

HOAc. Its solution in H2SO4 is yellow. Its

solution in alkalis is yellowish-red. Its Ba and
Ca salts are si. sol. water. It does not dye mor-
danted cotton. Potash-fusion forms flavopur-

purin. Distillation with zinc-dust forms anthra-

cene. Boiling with zinc-dust and NH^Aq forms
C„H,„03, whence 0„H,(OAc)j [165°] (Lieber-

mann, B. 21, 445].
Salts.—Na2''5aq: si. sol. water.—^BaA"a;aq:

reddish-brown needles.

Di-acetyl derivative 0,4Hs02(OAc)2.
[229°].

Di-benzoyl derivative 0,4H,02(OBz)2.

[275°].

Di-methyl ether 0,4HA(0Me),. [248°].

Di-ethyl ether [232°]. Yellow needles.

Di-ozy-anthraqninone C,4H804. [above 330°].

Isoanth/raflavic acid. Occurs in crude commer-
cial alizarin, being formed by fusing anthra-

quinone (;3)-disulphonic acid with potash
(Schunck a. E5mer, B. 9,379 ; 15, 1041 j Perkiuj

C. J. 29, 851). Yellow needles (containing aq),

almost insol. benzene and ether, si. sol. HOAc
and alcohol. It dissolves in cold baryta-water
and in KOHAq with dark-red colour. Does not
possess tinctorial properties. Its solution in
H,S04 is red. Yields anthrapurpurin on fusion
with EOH.—BaA"xaq :" red needles, v. sol. Aq.

Di-acetyl derivative [0. 195°], Crystals.

Di-ethyl ether [IH"}. Yellow needlea.

XX
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(B. 1, 1' or 3')-Di-ox7-autlira4Tuiione

C„H,(0H):C,0,:C6H,0H. Chrysaiin. [198°].

Formed by eliminating amidpgen from di-oxy-

tetra-amido-antbraquiaone (hy^rochrysamide)
(Liebermann a. Giesel, B. 8, 1643 ; 9, 329; A.
183, 184). Formed also by fusing anthraquinone
X-disulphonic acid with potash (Liebermann a.

Dehnst, B. 12, 1287). Golden laminse or reddish-

brown needles; m. sol. aloohol and HOAo.
Insol. coldNHjAq and Na^OO^Aq. Its solution

in KUHAq is yellowish-red, and that in H^SO,
is red. Potash-fusion yields oxychrysazin, and
o- and m- oxy-benzoic aoid. Yields anthracene
when distilled with red-hot zinc-dust, Baryta-
and lime- water give red pps. Does not dye mor-
danted cotton.

Di-aeetyl derivative [232°]. Prepared
by oxidising di-acetyl-ohrysazol C„H,(0Ac)2 with
GrO, (Liebermann, B. 12, 186).

Di-ozy-anthraquinone C,4Hs04. Isockrys-

azin. [175°-180^. Formed, together witli m-
' benzdioxyanthraquinone,' by tl^e acf:iop of

nitrous acid and alcohol on the dye C^s^K^gOg
got from o-di-nitro-anlihraquinone and H^SO^
(Lifschutz, B. 17, 897). Deep-red needles (from
alcohol) ; readily sublimed. Its solutions in

NH,Aq and KOHAq are violet-red ; that ill

H2SO4 is reddish-yellow. Its Ba salt i^ insoluble.

It does not dye mordants.
Di-aoetyl derivative [160°-165*'].

Needles.

Oi-oxy-anthraqoinone C^HgO^. 'rn-Benzdi-

oxyanthraquinorpe.' [293°]. A product Qf the
action of H^SOj on m-oxy-benzoid ^cid (Schunck
a. Bomer, B. 11, 969). Formed also as above.

Yellow needles, insol. water and CS2,sol. alcohol,

HOAc, ether, au4 benzene. Its alkaline solu-

tion is yellow. Gives purpurin by potash-fusion.

Its solution in H^SOj is brownish-yellow. When
freshly ppd. it dissolves in hot baryta-water, and
on cooling the Ba salt separates in red needles,

which, after drying, are insoluble. Has no tino-

torial power.
Di-aeetyl derivative [199°]. Needles.

Si-oxy-anthraquinpne C,,H,0,-. FramguUc
acid. [254°]. Obtained, together with glucose,

by hydrolysing frangulin which occurs in the
bark of Bhamnus Frangula (Faust, A. 165, 229).

Orange needles (containing l|aq), si. sol. hot
water, m. sol. alcohol. It^ sp^ution in KOHAq
is cherry-red. Its t^mmoniacal splutiQU ^yes a
red pp. with BaCl,. Distillation over zinc-d^st

gives anthracene.

Di-acetyl derivative [184°]. Prisnji.

Si-ozy-anthraqainone
_ „ /CO.C.CH:C(OH)

SystazariM. [282°].
vCO.C.OH:C(OH) '

Formed by heating pyrooatechin (5 g.) with
phthalic anhydride (6-8 g.) aiid H^SO^ C'^i') ^^
145° for 5 hours (Liebermann a. S.choUer, ^, 21,

2503 ; 22, 683). Orange-yelW needles (frora

acetone), almost insol. benzene, v. si. sol. alcohol,
ether, and HOAc. Its solution in KOHAq is

blue ; that in NH,Aq is yiojet ; and that in
H^SOj blood-red. The Ba salt is blue, the Oa
salt violet and insol- yrater. It dyes mordants
slightly. Yields anthracene on distillation with
Bine-dust.

Di-g,cetyl derivative [20i7°]. Needles.
§thyl 0Tf,ir OyJ^/i.J^O$,)(OM). [234°-

940°]. fellow needles, forming a crimson soli;

tion in alkalis.

Di-ethyl ether C,jafi,(OM)p [16P°-163°].
From hystazarin, KPHi and Ktl. Yellow
needles.

Eleven di-o^cy-anthraqniiiones Ii^ve been
described, but tea only ^re indi(;%tetd by ti^eo)^.

Xii-Dzy-antiiraqiuaoas

<'«^*<SffiP);&°''^ • ^-^^^ P5«°i-

Occurs in madder-root, probably as gluepeide
(Golin a. Bobiquet, A. Ch. [2] 34, 244 ; Gaulthier
de Glaubry a. Bersoz, A. Oh. [2] 48, 69 ; 51, 110

;

Bunge, A. Oh. [2] 63, 282; Sohiel, 4. 60,74;
Debus, A. 66, 351; ii6, 117; Wolfia. Strecker.

A. 75, 1 ; Boohleder, A. 80, 321 ; 82, 205 ; Sten-

house, Fr. 12, 633 ; 13, 145 ; Schiitzen'herger,

J. 18,64, 5ii ; Bl. [2] 4, 12). Formed by the action

of MnO, and HjSO, at 150° on alizarin (De La-
lande, C. B. 79, 669) and on quinizarin (@aeyer
a. Garo, B- 8, 152) ; and also by beating tri-

bromo-anthraquinone with H^SO, at 200° (Diehl,

B. 11, 184). It may be separated from Alizarin

by repeatedly dissolving in boiling alum solution

and pipg. by acid. Orjuige prisms eont-aining aq
(from dilute alcohol) or dark-red anhydrous
needles (from absolute alcohol). May be sub-

limed. SI. sol. boiling water, forming a yellow
liquid. Its ethereal solution is yellowand shows
two absorption bands (Stokes, O. J. 12, 220;
Vogel, B. 9, 1641). Its solution in H^O^ is rose-

red and shows three absorption bands. Aqueous
KOH, Ka^COa, and NH, yield purple-i»d solu-

tions. Almost insol. alcoholic potash. Baryta-
water forms an insoluble purple lake. Its alka-

line solution is oxidised in daylight by the air

becoming yellow (unlike alizarin) the product
containing phthalic acid (Schunck a. Bomer, C.J.
31, 665; Bralle, B. 17, 376). Boiling' alum
forms a pink solution ^th yellow fluorescence.

Lead acetate gives in an alcoholic solution a dark-

crimson pp., soluble in excess, forming a crim-

son liquid with three absorption bands (the lead

compound of alizarin is insol. alcoholic lea^

acetate). Dyes cotton, mordanted with alumina,
rpd.

Beafitions.-^l. Yields anthracene on heating

with zinc-dzist.—2. Forms some quinizarin when
heated in sealed tubes at 300°.— 3. Phosphorus
and KaOHAq reduce it to purpuroxanthin.

—

4. Nitric acid oxidises it to phthalic acid.—
6. Aqueous ammonia forms brown purpuramide
0„HA(NH,)(0H)2.

Acetyl derivative a„Kfi^Oko)y [193°]

(L ) ; [200°] (S. a. S.). Yellow needles.

Ethyl ether 0,,H502(0Et)j. Bed crystals.

Tri-ozy-anthraqninoue C,4Hj02(OH),. Aii-

thrapurpztiiiV,. Isopurpurin. [sibove 33p°]. A
by-product in the preparatio;^ of artificial ali-

zarin, being formed by fusing %nthraquinone
(/3)-disulphouic with potash (Perkin, C. J. 25,

659 ; 26, 425 ; 29, 851 ; Carp, B- 9,'682). Formed
also by pgtash-fusion from isoanthraflayic acid,

from m-benzdioxyanthraquinone (Schunck a.

Eomer,jB.9,b79; 11, 972), and from (a)-di-bromo-

anthraquiij,one (Perkin, C. J. 37, 5'i7). Oniage
needles (from i^lcohol), v. sol. hot a cjhol, si. sol.

hot wat^r a?4 ether. Gone. H ISO forms a red

solution ;
pot%sh, NHjAq, ^n.d Na^COjAq givf a *

wplftt gpjisiWpft. ^1. spL hot baryta-Wftter. formiog
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a violet solution. Alooholic lead acetate ^ives a
purple pp., sol. excess. It colours mordants.

Reactions.— 1. Nitric acid gives no phthalio
ooid.—2. Aqueous ammoma at 100° forms an
unstable blue dye, decomposed by HOI or KOH
with regeneration of anthrapurpurin.—3.Aqueous
ammonia at 170° forms anthrapurpuramlde
C„HA(0H),(NH2) which does not dye mor-
dants (Perkin, C. J. 33, 216).

Tri-acetyl derivative [222°]. Yellow
scales.

Tri-benzoyl derivative [195°'\. Crystals.

Mono-ethyl ether OnH502(OH)j(OBt).
[265°]. Orange-red needles (Liebermann a,

Jellinek, B. 21, 1170).

Di-ethyl ethers 0„H50.j(0H)(0Et)jj.
[162°] and [170°]. YeUow needles (L. a. J.).

Tri-ozy-anthraquinone C,4H,03. Flaoopwr-
pwrim,. [above 830°]. Formed by potash fusion
from anthraflavic acid and from anthraquinone
(a)-disulphonio acid. Purified by means of its

lead salt (S. a. B. ; C. ; Liebermann, B. 21, 441,

2524). Golden needles (from alcohol), v. sol.

cold alcohol. Its solution in cone. H2SO4 is red;

that in EOHAq is purple, becoming red on
dilution. SI. sol. baryta-water, forming a red
solution. Its solution in NHgAq and Na^GOjAq
is yellowish-red. Alcoholic lead acetate forms
a reddish-brown pp., v. si. sol. excess. On heatr

ing with phenyl cyanate at about 160° it forms
CnH„0,(0-C0.NHPh)2 crystallising in yellowish

plates (Tesmer, B. 18, 2610).

Di-acetyl derivative [238°]. Golden
plates.

Tri-aeetyl derivative [196°]. Yellow
needles.

Di-bemoyl derivative [210°]. Nee.dles.

Ethyl ether O^^fii^O^Jfi^i). V. soL

Di-ethyl ether [209°]. Needles.

Iri-oxy-anthraquinone

c.H<Eg:E;cS6iolr 4»«'''-«?»zto^- [310°]

(Cahn, B. 19, 2335). Formed by heating a mix-

ture of benzoic acid, gallic acid, and B^SO^ at

70° (Seuberlioh, B. 10, 38). Formed also from
pyrogallol, phthalio anhydride, and HjSO^.

Orange needles (by sublimation), nearly insol.

water. Its alkaline solution is green. Dilute

HNOg forms phthalio .acid. Distillation oyer

zinc-dust gives anthracene. Dyes alumina

mordants brown. Alcoholic lead acetate ppts.

violet-brown CnHsOsPb-PAc. Boiling alcoholic

NH,formsanthragaUolamideO„H502(NH.J(OH)a
crystallising in black needles with green reflex.

HCl andHOAc form 0„H,„04 whence ChH^c^O^
[20S°] (Ii.).

Tri-acetyl derivative [173°]. Needles.

Kthyl ether .0,4H50j(OH)jOEt. [175°].

From the K salt and Btl at 80°. The Pb salt

and EtI at 220° yields an isomeride [245°].

Di-ethyl ether [134°]. Formed fi-om the

E salt (L. a. J.). The Pb salt yields an ispmoride

[198°].
Tri-oxy-anthraquinone CnHjOj. Oxyehrys-

azin. Formed by potash-fusion fromohrysazin

and from anthraquinone p and x diaulphonio

acids (liiebermann, A. 183, 191 ; 12, 1289). Pro-

bably identical with oxyanthrarufiij. Bed needles

(fiom alcohol). . Its alkaline solutions are blue.

Baryta-water gives a blue insoluble pp. Dyes
mordants.

Tri-acetyl derivative [193°]. Yellow
needles.

Iri-ozy-anthraquinone

OuH3(OH):Cj02:C„H2(OH)j. Oxymthra/rvfin.
Prepared by fusing anthrarufin with EOH (Lie-

bermann a. Boeck, B. 11, 1617). Bed needles

(by sublimation). Its alkaline solutions are blue.

Dyes mordants like alizarin.

letra-ozy-anthraquinone Oi^HgO, tA
C(0H):GH.C.0O.C.CH=C(OH) j.„tr.,„,r,„„
CH:C(OH).C.CO.C.C(OH):CH • ^^^"^'^'vrya-

one. Mol. w. 272. Formed by beating s-disosyf

benzoic acid alone or with H2SO4 (Barth a. Sen-
hofer, A. 164, 109 ; Noah, j5. 19, 754). Silky
needles (containing 2aq), not melted at 360°. V.
sol. alcohol, V. si. sol. water and ether. Yiialds

anthracene on distilling with isinC'.dust. Its

solution in EOHAq is reddish - yellow. —
Ba(C,4H,Oe)2llaq: red needles.

Tetra-acetyl derivative\%5%°^. Needles.

Tetra-ozy-anthraqninone CuHgOa- Oicypw-
pwrin. Formed by heating purpBiin with EO|S
at 240° (Diehl, B. 11, 185). Brown nodjiles, xiai

melted at 290°. Almost insol. alcohol. Its

alkaline solution is brownish-red. Its a«etyi

derivative melts above 240°.

Tetra-ozy-ao thraqninojie

[above 275°]. Obtained by heating its di-methyl

ether with HOAc and HOI at 200°. Formed also

by heating alizarin with H^SO, at 210° (Graebe,

B. 23, 3739). Long red needles, pol. HOAo, si.

sol. alcohol. Dyes mordants weU. Its solution

in H2SO4 is blue. The Ba and Ca salts are insol.

water. Yields anthracene on .distiUatipn with

zinc -dust.

Tetra-aoetyl i«rii>a<ice [201°]. Needles.

Di-methyl e<fcj/Z [225°-23,0'^]. Obtained

by .heating hemipio acid G^((M.e)^ifjO.^)t
[6:5:2:1] with hydroquinone and 5,304 at 130°

(Liebermann a. Wense, B. 20, 864 ; A- 240, 298).

Minute brownish-red plates. Forms a bluish-

violet solution in alkalis and a blue solution in

H^SOi. Does not dye. Yields C,4540j(0Mp)j(0Ac),

[211°].

letra-ozy-anthraqninone, £1,49,04. Bufi-
opin. Formed by heating opianic acid with

HjSO, at 180° (Liebermann a. Ohojnacki, B. 4,

194 ; A. 162, 322). YeUowish-red needles, si.

sol. boiling water, m. sol. hot alcohol. Its solu-

tion in EOHAq is violet-red ; that in NH^Aq is

reddish-brown, and is ppd. by BaOl^ and CaClj.

Yields anthracene on distilling with zinc-dust.

Cone. HjSOj gives a violet-red solution. Dyes
alumina mordants brownish-red.—BaOuHjOa aq.

Tetra-ozy-antbraquinoiie CnHgOj. (c^-Qxy-

anthragallol [above 350°].. Formed, together

with the (|3)-isomeride and rufigallio acid, by
heating pyrogallol with »t-o?yrbenzoip acid and
HjSO, at 150° (NpaU; Liebermann a. Eosta-

necki, A. 240, 270). Golden needles (from alco-

hol) pr red needles (frpm benzene). Cpno.

H2SO4 fprms a viplet splution. EOHAq givu
a green solution, Insol. b^ryta-w;^ter. Dyea
mordants.

Tetra-acetyl derivative [209°].

Tetra-0Z7-a?ithraqtiinone 0, ff-fip {S)-Oxy-

anthragalkil. [above 380*^. Fornjed as above.

zza
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Bed needles (from alcohol), Insol. benzene.
Cono. HjSO, gives a brownish-yeUow solutton.

EOHAq forms a green solalion. Dyes mor-
dants.

Tetra-aeetyl derivative [189°].

Of the two oxyanthragallols one should have
the hydroxfls in the position 1,2,3,2', and the
other in l,2i3,4'.

Fenta-oxy-anthraqninone
C(OH):CH.C.CO.Q.CH =g(OH) tj,„^„. k,
CH:C(OH).C.OO.C.C(OH):C(OH)- ^°"^^ °7

heating gallio acid with s-di-oxy-benzoio acid

H^SOj for 15 minutes at 165° (Liebermann a.

Noah, B. 19, 751 ; A. 240, 273). SmaU yiellowish-

red plates (by sublimation), not melted at 360°.

V. sol. hot alcohol, si. sol. ether, nearly insol.

benzene and hot water. Its solution in EOHAq
is green ; that in H2SO4 is brownish-red. Dyes
mordanted fabrics.

Penta-acetyl derivative [229°].

Needles.
Hexa-oxy-anthraquinone

!p{OH):C(OH).C.CO.C.CH = g(OH)
C(OH) = CH.C.C0.C.C(0H):6(0HJ- ^'"fid'^^^io

acid. Formed by heating gallio acid with
HjS0< (Eobiquet, A. 19, 204; Wagner, 0. 0.
1861, 47 i Lowe, J. pr. 107, 296 ; Jafffi, S. 8,

694 ; Widman, B. 9,856 ; Elobulowski a. N51ting,

B. 8, 819 ; 9, 1256 ; 10, 880). Bed crystals

(containing 2aq), t. si. sol. alcohol and ether.

Its solution in cone. KOHAq is blue, becoming
violet-red on dilution. Cone. H^SO^ forms a red

solution. Baryta-water forms a blue insoluble

salt. Dyes fabrics, mordanted with alumina,
brown ; with iron salts, black.

BeactUms.—1. Yields anthracene on heat-

ing with zinc-dust.—2. Nitric acid gives no
phthalic acid.—3. Boiling HIAq and P form
minute needles of C„H,g0,.—4. Potash-fusion

yields nt-oxy-benzoio acid, 7-oxy-isophthalio

acid, and an anhydride of hexa-oxy-diphenyl
C2,H„0,,4aq, crystallising in colourless needles

(Malin,^. 141, 346 ; Schreder, M. 1, 432).

Bexa-acetyl derivative. Needles.

Chloro-acetyl derivative C„H,C10r
Needles.

Tri-ethyl ether 1195°]. Orange needles.

Tetra-methyl ether [0. 220°]. Needles.

Tetra-ethyl ether [above 180°]. Bed
needles.

Hexa-ethyl ether 0nH,02(0Et),. [0.

140°]. Orange needles, sol. hot alcohol.

References.—BnoTio-, Chloko-, and Nitbo-

OXYANTHBAQUINONE and OXY-AMIDO-ANTHEAQUIN-

ONE.
OXT-ANTHRAQUINONE cabboxtlic

ACID 0,H<<^^>0,H,(OH)COjH. [260°]. Pre-

pared by fusing anthraquinone carboxylic acid

with caustic soda (Hammerschlag, B. 11, 83).

Orange needles (by sublimation). Yields

phthalic acid on oxidation with HNO,. Its

Ba salt is a blue pp. Its alkaline solutions are

purple.

(er2/<7iro)-Oxy-anthraquinone-carbozyUc acid

[238°]. Formed by heating (er^<fero)-oxy-methyl-

anthraquinone with H^SO, ; a portion of the
qninone probably oxidising the methyl of the
rest (Bitukoff, B. 20, 2438). Long yellow
needles. V. sol. boiling water. Heated to about
270° it loses CO,, and gives (e»^<^ro)-oxy-anthra-

qninone. The Ca and Ba salts are sparingly

soluble.

Si-oxy-antbraqninone oarbozylie acid

CsH,(0H)2:C,0,:0iH,C0^. AUzaHn carboxylie

add. [305°]. Formed by soda-fusion from the
Bulphonic acid got by heating anthraquinone
carboxylic acid with H^SO, (Hammerschlag, B.
11, 86). Doll-red powder or red needles (by
sublimation), v. sol. aqueous NaOAc. Decom-
posed by heat into CO, and alizarin. Its alka-

line solutions are purple. Gives a red lake with
alumina. Nitric acid oxidises it to trimellitio

acid.—Ba3(C,5H50j)2: blue pp.
Si-oxy-anthraquinone carboxylic acid

C,,H,0,. Munjistin. Purpuroxanihie acid.

[231°]. Occurs in madder (Schunok a. Bomer,
B. 10, 172; 0. J. 31, 666; 33, 422) and in muu-
jeet or East Indian madder (Stenhouse, Pr. 12,

633 ; 13, 86, 145). Golden scales (from HOAc),
split np at 283° into COj and purpuroxanthin.

M. sol. boiling water and alcohol. Its alkaline

solutions are red. Cono. H2SO4 forms an orange
solution. Dilute nitric acid oxidises it to

phthalic acid. Faming HNO, gives a di-nitro-

derivative. Dyes fabrics, mordanted'with alu-

mina, orange; with iron mordants, brownish-

red. Forms a red insoluble Ba salt. Yields

purpurin when boiled for a long time with cono.

KOHAq. Ammonia at 100° forms purpurin-

amide. Br in HOAo forms di-bromo-purpurox-
anthin [231°].

Iri-oxy-anthraqninone carboxylic acid

C,sH,0,. Purpurin carboxylic acid. Pseudo-
purpurin. [220°]. Occurs in madder (Sohiitzen-

berger a. SchiSert, Bl. 4, 13 ; Bosenstiehl, C. B.
84, 561 1 Liebermann, B. 10, 1618). Bed plates,

almost insol. water and alcohol. Split np by
heat, or by boiling with water, potash, or alco-

hol into CO, and purpurin. Its alkaline solution

is orange-red. Does not dye mordanted fabrics

unless the water is free from CaCO, (difference

from purpurin). Bromine-water yields bromo-
purpurin [275].

o-OXY-ANTHBAQUINONE STTLPHONIC
ACID CeH4:CA:C,H,(0H)(S0,H) [1:6:2:8 or 4].

Erythro-oayy-anthraquinone sulphonie add.
Formed from o-amido-anthraquinone sulphonio

acid by the action of nitrous acid(Lifschutz,B.17,

900). Yellow plates, v. sol. water, alcohol, and
ether. Its alkaline solution is red. On fusion

with potash it gives alizarin.—AgA' ; yellow

needles.

Anhydride 0„H,0,'^gQ^O. Grey

needles, insol. water, alcohol, and ether, si. sol.

HOAc. Bequires to be heated with alkalis before

yielding the acid.

Ozy-anthraqninone sulphonie acid. Formed
by Bulphonating erythro-oxy-anthraquinone at

130°. Sol. water and alcohol, insol. ether.
_
Its

alkaline solution is reddish-yellow. Baryta gives

a blood-red pp., crystallising from hot water.

BaCl, gives a similar yellow pp. Lead acetate

gives a yellowish-brown pp., sol. hot water.

Gives neither alizarin nor purpurin on potash-

fusion.

m-Oxy-anthraqninone sulphonie acid

CnH,02(0H)(S03H). Formed by heating »»-oxy-

anthraquinone with HjSO, at 120° (Von Perger,

J. pr. [2] 18, 176). Crystals (from alcohol), m.
sol. cold water, insol. ether. Its alkaline sola-
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tion Is Teddish-brown. Lead acetate giyes a
brownish-yellow, and lime-water a brown, pp.
yields alizarin sulphonic acid on fusion with
potash at 130°.—BaC„H^SO, : orange crystals.

_
When (a)- or (fl)- anthraquinone disulphonic

acid is fased with moist potash, a cgixture of an-
thraquinone disulphonic acid, ozyanthraqninone
sulphonic acid, and tri-oxy-anthraqninone is got.

The mono-sulphonic acid is obtained by stopping
the fusion as soon as the blue colour begins to
turn violet (Graebe a. Liebermann, A. 160, 139).
According to Von Perger {J.pr. [2] 18, 168) it is

doubtful whether the product is not a di-oxy-
anthraquinone sulphonic acid. The acid pre-

pared from (a)-anthraqulnone disulphonic acid
gives on fusion with potash anthraflavic acid and
flavo-purpurin, and is therefore isomeric with
that from (0)-anthraquinone disulphonic acid,

which gives isoanthraflavic acid and t^nthra-

purpurin on potash-fusion.
Di-ozy-anthraqniuone sulphonic acids

C„HjOj(OH)j(S03H). Pure aUzaiin heated with
strong HjSO, at 120° forms at least three sul-

phonic acids. On adding water two sulphonic
acids dissolve and another remains on the filter

as a brown mass. The latter dissolves in alka-

lis, forming a cherry-red liquid. It is slightly

soluble in water, but is slowly decomposed by boil-

ing water, regenerating alizarin. Of the two sul-

phonic acids which are readily soluble, the one
that is formed in greatest quantity is the most
soluble, and it is decomposed by potash-fusion

at 200° without forming either ^izarin or pur-

purin. The other sulphonic acid is formed in

very small quantity, but by potash-fusion it is

converted at 140° into purpuiin, the mass
becoming crimson (Von Perger, /. pr. [2] 18,

173).

Di-oxy-anthraqoinone Bolphenie acii

C,4H502(OH),SO,H. Quimzarin sulphome add.
Formed in small quantity in the preparation of

quinizarin from hydroquinone, phthalic anhy-
dride, and H2SO4 (Liebermann, A. 212, 11).

Its Ka salt forms a deep-orange solution, turned
deep-blue by alkalis. It does not dye mor-
dants. •

OXT-AZEtAIC ACID C,H„(OH)(CO^),.
[91°]. Formed by the action of NaOHAq upon
the product of the action of Br and a little red

P upon azelEUC acid (Bujard a. Hell, B. 22, 68).

Nodules (from water or ether).—BaA" |aq. S.

2-66 at 18".— OaA"liaq. S, -65 at 20°.—
ZnA"2aq. S. -623 at 20°. — SrA" l^aq.

—

MgA" 2aq.—CdA" 2aq.—CuA' IJaq.—PbA" Jaq.

-Ag^".
OXT-AZO- compounds v. Azo- compounds.

OXY-AZOPHENINE C^^^N^O. [197°].

Formed by heating nitroso-m-oxy-diphenylamine

with aniline and aniline hydrochloride on the

water-bath (O. Fischer a. Hepp, B. 20, 2481

;

Kohler, B. 21, 910). Needles (from toluene),

sol. alcoholic NaOH, insol. NaOHAq. Cone.

H2SO4 forms a reddish-brown solution.

DI-OXY-BEHENIC ACID CjjH„(OH),0,-

[127°] (H.) ; [133°] (H. a. G.). Formed by boil-

ing oxy-erucic acid with potash (Hausslmecht,

A. 143, 53), or by oxidising erucio acid with alka-

Une KMnO, (Irwantzoff, J. B. 21, 13; J.pr. 39,

834; Hazura a. Grflssner, M, 9, 947). Plates

(from alcohol), insol. water and ether.
_
With

FI, it gives iodobehenic acid reduced by sine and

HCl to behenie acid. NaA': grains, sL soL
water.— BaA', : insoluble pp.

Iso-di-ozy-behenic acid CjjH,2(OH)5,02. [99°].

Formed by oxidising brassic acid with alkaline

KMnO, (Griissner a. Hazura, M. 10, 197). Minute
plates, insol. water and ligroiin, v. sol. hot alco-
hol.

DI-OXY-BEHENOLIC ACID C^^H^O,. [91°].

Formed by oxidising behenolic (benolic) acid with
fuming HNO, (Haussknecht, A. 143, 46). Yel-
lowish scales (from alcohol).—^AgA' : white pp.

OXYBENZALDEHYDE v. Oxxbenzoio alde-
hyde.

OXYBENZAIIIDE v. Amide of Oztbenzoio
ACID.

o-OXY-BENZAKIDIirE. Ethyl ether.
C.H<(OEt).C(NH).NHj. A product of the action
of alcoholic HCl, followed by alcoholic NHj, on
C,H^(OEt).CN (Pinner, B. 23, 2952). The
hydrochloride B'HCl [218°] crystallises in
short hexagonal columns, v. sol. water.

^-Ozy-benzamidine. Ethyl ethyl. The
hydrochloride 0,H^(OEt).C(NH)NH,Cl [260°]

is formed by the action of alcoholic NH, on the
hydrochloride of ethyl-^i-oxy-bcnzimido-ether.
It is converted by aeetoacetic ether and NaOHAq
into ethylated dioxy-phenyl-methyl-pyrimidina

C^,{OEt)C<N.CMe^^^CH.

OXY-BENZENE v. Phenoi,.

Dl-oxy-benzene v. Hydboquinone, Pybocatb-
OHiN, and Besobcik.

li-Tri-oxy-benzene C„Hj(0H)3 [1:2:4]. Oayy-

hydroguifume. [140'6°]. Formed, together with
hexa-oxy-diphenyl,byfusing hydroquinone (1 pt.)

with moist NaOH (9pts.) (Barth a. Schreder, M.
4, 176 ; 5, 589). Monoclinic plates (from ether)

;

o:6:c= •75:1:1-01; /3 = 91°46'. V. e. sol. water,

alcohol, ether, and HOAc, almost insol. chloro-

form and benzene. Its alkaline solution rapidly

becomes brown through absorption of oxygen.
Fed, gives a transient bluish-green colour.

HjSO, forms a green solution becoming cherry-

red on warming. Bromine forms CgBr3(0H)0,
[206°]. Nitric acid yields greyish-blue crystals

of oxyquinhydroue.
Tri-acetyl derivative CsH3(0Ac)3. [96°].

Methyl ether CA(0Me)(0H)j [2:4:1].

[84°]. Got by reducing the methyl ether of oxy-
quinone with aqueous SO, (Will, B. 21, 606).

Colourless plates. Turned yeUow by FeCla being

'

reconverted into C|,Hs(OMe)Oj.
Tri-methyl ether CBH3(OMe)3. (247°).

Formed from the preceding ether, methyl
iodide, and KOH (W.). Obtained also from
asarone CgH2(0Me)3.CH:CHMe by oxidation to

CgH2(0Me),C02H and distillation of this acid

with lime (Bizza a. Butlerow, J. B. 1887, 1).

Oil, volatile with steam.
Mono-ethyl ether CaHa(OH)j(OEt) [1:4:3].

[112°]. Formed by reduction of the ethyl ether

of oxy-quinone CgH3(OEt)02 with SO,. Colour-

less prisms. Sublimes in fine plates. V. sol.

water, alcohol, and ether, m. sol. benzene.
Fe^Cl, gives a dark-brown colouration.

Tri-ethyl ether OeH3(OEt)8. [34°].

Formed by ethylation of the preceding body.
Long white gUstening needles ; v. e. sol. alcohol

and ether, insol. water; volatile with steam.
This body is identical with that obtained from
lesculetin, which is therefore a derivative of
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ll-fri-dxy-benzene (Will a. PutaU, B. 20, 1133

;

Eerzig a. Zeisel, M. 10, 150).

isomerideg aie described aS Phloboglccik

and fTBOQALLOIi.
s-Tetra-oxy-beMene 0^{OiH), [1:2:4:5].

[o. 218°]. Formed by reducing di-oxy-quinone

with SnClj (Nietzki, B. 21, 2377). Colourless

plates, . e. sol. water, alcohol, and ether. Its

aqueous solution rapidly turns brown, and its

alkaline solution is oxidised by air or by FeCl,

to di-oxy-quinone.

Acetyl derivative OjHj{OAc)i. [217°].

CSolourless plates.

I>i-metHyl ether
CaHj(OH)j(OMe)j [1:4:2:5]. [166°]. Formed by
reducing CsH202{OMe)2 with stannous chloride

(Nietzkt a. Bechberg, B. 28, 1217). Colourless

plates.

Di-ethyl ether CeHj(OH)j(OEt), [1:4:2:5].

[138°]. Got in like manner. Colourless needles

(from hot Water). Yields OaH20j(OEt)2 on oxi-

dation. Acetic anhydride forms the compound
C.H,(OAo),(OEt),. [148°].

Tetra-ethyl ether O^j(OEt),. [143°].

Formed from C,H2(OH)2(OEt)j, alcoholic NaOEt
and EtBr at 100° (Nietzki, B. 23, 1214).

Colourless plates, smelling like anise. May be

sublimed.
u-Tetra-oxy-benzene. Di-methyl ether

CeH2(0H).,(0Me)2 [1:4:3:5]. [158°]. Formed by
reducing the Corresponding CsHPj(0Me)2 with

Zn and HClAq, with SnClj, or with SO^ (Hof-

mann, B. 8, 67; 11, 332 ; Will, B. 21, 609).

Needles, reconverted into the quinone by FeClj.

HOAc forms an acetyl derivative [133°] which
forms a grteen solution in HjSO,. AojO forms

an acetyl derivative [128°] which does not give

a green solution in H^SO, (H.). Benzoyl chloride

yields C,Hj(OMe)s(OBz)s [245°], v. si. sol. alco-

hol.

Tri-methyl ether 0^j(0H)(0Me)3.
[146°]. Formed, together with the tetra-methyl

ether by the action of methyl iodide and
EOH on the di-methyl ether. Needles (from

alcohol).

Tetra-methyl ether CjHjfOMe),. [47°].

(271°). Plates (from ether). Yields CoBrj(OMe)4

[76°].

e-Tetra-oxy-benzene. Di-methyl ether
0,a,(OH)j(OMe)s. Di-methyl-apionol. [106°].

(298°). Formed by heating apiolio acid

C,H302(OMe)2COzH with alcoholic potash, at

180° (Ciamician a. Silber, B. 22, 119, 2482 ; 23,

2291). Insol. water, sol. alcohol, ether, and
benzene. Its solution in EOHAq becomes
Brownish-red. Ferric chloride gives a violet-

black colour. Lead acetate gives a gelatinous

pp. AgNOa forms minute needles, quickly

turning black. Yields a crystalline acetyl deri-

vative [144°].

Tetra-methyl ether CgH2(0Me)4 [1:2:3:4].

[81°]. White needles, v. sol. ether.

Hexa-oxy-benzene Cj(OH)|, (so-called 'tri-

hydroearboxylic acid' of Leroh). Long nearly
colourless needles. Soluble in hot water, slightly
soluble in cold water, alcohol, ether, and
benzene.

Formation.—1. By the action of dilute HCl
upon freshly prepared carbonic-oxide potassium.
2. By reduction of tri-quinone C,0, with stannous
ehloride.

Properties.—Reduces AgNO, in the cold. Is

oxidised by HNO, to benzene-tri-quinone. Gives

a violet colouration with Fe^Clg. The solution

in aqueous Na^CO, is readily oxidised by the air

to tetra-oxy-quinone 0,(0H),02. By distillatioa

with ziric-dust it gives benzene and diphenyl

By evaporation in an open dish with dilute EOH
it yields croconic acid C^H^Oj.

Salt C„(OK),. Formed by combination ol

CO with K at 80°, occurring as a by-product in

the preparation of E (Liebig, A. 11, 182 ; Brodie,

A. 113, 358; Lerch, A. 124, 20). Grey mass,
becoming explosive on exposure to air.

JSexa-acetyl derivative Gg(OAc),:
[203°] ; smaU colourless prisms ; si. sol. hot
acetic acid, nearly insol. alcohol, ether, and
benzene (Nietzki a. Benckiser, B. 18, 505, 1833).

OXY-BENZENI! CAEBOXYLIC ACID v. OxT-
BENZOIO ACID.

Oxy-benzene dicarboxylic acid v. Oxy-
FHTHAIiIO, OxX-ISQFHXBAIiia, and OxX-I£Ul£PH-

IHALIC ACIDS.

Tri-oxy-benzene carboxylic acid v. Gaujo
ACID.

Tri-oxy-benzene tri-carboxylio acid v.

PHLOKOaiiUOIN TKIOABBOXTHO ACID.

Di-oxy-benzene tetra-carboxylic acid v.

HyDBOQUINONE TETBA-CABBOXYLIO ACID.

SI-OXY-BENZENE-DIQiriNONE v. Di-OXT-
DIQUINONE.

OXY-BENZEITE SVLFHONIC ACID «
Phenol sulfeonio aoid.

Di-oxy-benzene snlphonic acid

OeH3(OH)2S03H. [280°]. Formed by heating
phenol ' ;3 '-disulphonic acid with potash at

240° (Senhofer, J. 1879, 749). Crystallises from
water in needles (containing aq). Coloured
violet by FeCl,.— BaA'j 7aq. — ZnA'j27aq. —
FbA', 8aq : long thin plates.

Isomerides. HyDBognmoirE:, Pxbocaiechik,

andBssoBciN sulphonic acids.

OXY-BENZENYL-AUIDO- PHENYL MEB-

CAPTAN C,3H,NS0^t.e. CA<;^^C.O.H,.OH.

[129°]. Formed by heating salicylic aldehyde

with o-amido-phenyl-mercaptan (Hofmann, B.
13,1237). Needles.—B'HCl.—Platinochloride
B'jH^tCl.: pp.

o-OXY-BENZENYI-AMIDOXIM
05H4(OH).C(NOH).NH,. Salicenyl-amidomm.

[99"]. Formed from C„Hj(OH).CS.NHi, hy-

droxylamine hydrochloride, and NajCOjAq
(Spilker, JB. 22, 2774). Colourless needles, v.

sol. alcohol and ether, m. sol. hot water. Gives

a greenish pp. with CuSO, and a mirror with

AgNO,.
Reactions.—1. AOjO forms the acetyl den-

vative and, on further digestion, the azoxim

C,H,(OH).0^^*'^CMe [77°] which yields an

acetyl derivative [74°].—2. Concentrated sul-

phuric acid at 150° yields the sulphonio acid

C„H3(SOi,H)(OH).C(NOH)NH2, v. si. sol. cold

water, insol. alcohol. — 3. ClCOjBt yields

C,Hj(0H).C(NHj):N0.C02Et [96°] (MiUer,B. 22,

2799).—4. Succinic anhydride forms, on melt-

ing, the azoxim C,H4(0H).0:(Nj0)!C.CjH,.C0.^
[117°]. —6. Potassium cyanate and HCl yield

C.H,(0a).C(N0H).NH.C0.NHL, [148°]. — 6,
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Phihyt cyanafe forms By 9MS&% eomliination
d.Hj(0H).C(N0H).NH.C0.NHPh[119°].

Salts.^B'HCl. [175°]. V. e. sol. water.-^
B'^,Pt0l4.-Na,C,H.N,0r—NaO,H,NjO,.

Acetyl derivcttiiie
e,B,(PH).d(NdAo).NHj. [11^°]. White plates,
A. sol. waiter.

Di-aeetyl derivative^ Formed from fUd
ffa salt and AoCl. Crystalling.

Benz6yl derivative
C.H,(OH).C(NOBz).NH. [11?3°]. Needled, v.

aol. ether. Yields C,H,(OH).0<^^^°^C!Ph [128°],

«rhich forms a benzoyl derivative [120°].

Vi-berizoyl derivative
C.H<(OBz).C{NOBz;).NH,. [12?°]. Formed from
the amidoxim, NaOEt, and BzCI in ether. In-
distinct crystals.

Ethyl ether C,H,(OH).C(NOi!t).NHj.
(278°). Formed from the amidoxim, alcoholic

NaOEt, and EtI. Oil. By HCl and NaNOj it is

converted into OjH4(OH).C(]<IOEt)Cl (234°).

Methyl derivative
Cj,H,(OMe).0(NC>H)NHj. [123°]. Formed from
C,H,(OMe).CN and tUcoholiC Hydroxylamine
(Miller, B. 22, 2791). Needles (from' hot water).

Yields B'HCl [168°]. With AojO it yields

0^4(OMe);6^^^^^GMe [68°]. Aldehyde forms

C.H,(OMe).0<|g>CHMe [127-5°]. ClCO^Et

formsC.H,(0Me).C(NH2):N0.C02Et [120°],whicb

on heating becomes G,H4(0Me).0^S2]>G0

']
.

' Methyl-acetyl derivative
C.Hj(0Me).C(N0Ac)NH2. [106°]. Formed from
the piim and AcCi in chloroform. Prisms.

Mcthyl-benzoyl derivative
eA(OMe).C(NOBz)lilHj. [14S°]. White gra-

nnies, V. sol. alcohol.

Methyl-ethyl derivative
Oja^(OMe).0(NOEt).NHj. [52°]. Prisms, v. sol.

alcohol.

Di-ithyl derivative
O^H,(OEt).0(NOEt).NHj. (195° at 160 mm.).
Formed from the amidoxim', KaOEt, EtI, and
alcohol, dil, miscible with alcohol and ether.

m-Ozy-beiizenyl-amidozim

C.H,(OH).C(NHJ(NOH). [71°]. Made by heat-

ing m-oxy-benzonitrile with hydroxylamine
hydrochloride and Nd^CO, (Cl^mifl, B. 24, 829).

Gh-onps of needles, v. sol. waiteir.

Di-bemoyl derivative
C,H,(OBz).C(NHj):NOBz. [152-5'*]. Cfystals.

Acetyl derivative
C.H.(OH).C(Na,):NOAo. [90°]. Plates.

Di-ethyl ether C,H,(OEt}.C(NBL,):NOEt

[109°]. Needles. jp-Oxy-benzenyl-amidoxim.

[153°]. Made in like manner (ErOiie, B. 24,

834.—B'HCl. [179"^,

Acetyl derivative. [122'5°].

Benzoyl derivative. [166°].

Di-hemoyl derivative. [186°].

Di-ethyl ether. [84°],

o . OZY •BENZENYL - o FHENYLEKE ' DI-

AMIKE CA<^^^0-P.H40H. [223°]. Formed

by reducing the o-nitro-anilide of i»&efii6 adid

with tin and HGl (Biibher a. MenselMng, B. Xi,

i^i; A. 2i0, 345). Needles, V. lol. afcd£ol aitd

ethei-— B'HCl a^ B'jHjSO, 4aq : sparingly
soluble needles.

o-OXY-BENZENYL-DI-UEEA OjEi^N^O, Li.

OjH,(OH).CH(NH.CO.Nfl2),. Formed from sali^

oylic aldehyde and aqueous"urea (Sohifl, A. 151,

199). Nodiiiar groups of needles (containing aq).

v. si. sol. water, si. sol. alcohol, insol. ether.

—

Cu(0aH„NA)2- Green pp.
Ethyl ither OjH4(OBt).CH(NjH3CO)jaq.

Crystals.

By fosihg salicylic aldehyde with urea there
is formed (C„H,(OH).CH)j(NjHsCO)j.

p-Ozy-Venzenyl-di-urea. Methyl ether
G,H,(OMe).CH(NH.CO.iJHj)j. Formed from
anisic aldehyde, an aqueous solution of urea, and
a little HOAc. Yellow plates.

SI-OXY-BENZIL. Di-*nethyl derivative
C,H,(OMe).CO.CO.C„H,(OMe). Amsil. [133°].

Formed by oxidising anisoin with alkaline copper
solution (Boesler, B. 14,' 327). Golden needles
(from alcohol).

Heza-ozy-benzil. Hexa-titethyl deriva-
tive C„H,(OMe),.CO.OO.G,H,(OMe),. [189°].

Forined by the action of sodium-amalgam on an
alcohoUc solution of the tri-methyl derivative of

the amide of gallic acid (Marx, A. 263, 253)
Satiny needles, coloured bluish-green by H^SO^.

jp-OXY-BENZIMIDO-ETHEB. Ethyl de-
rivative OjHj(OEtjC(NH)(OBt). The hydro-
chloride is crystalline and is formed from
eBH,(OEt)CN and alcoholic HCl (Pinner, B.
23, 2953).

o-OXY-BENZOIC ACID G,H,Os i.e.

GsHj(0H).C02H. SdUcyUls acid. Mol. w. 138.

[156°] (Hubner, A. 162, 74) ;
[159° cor.] (Beis-

sert, B. 23, 2244) j
[157° cor.] (Dunstan a. Blooh,

Ph. IS] 21, 429). S. -09 at 0° (Ost, J.pr. [2]

17, 230) ; -15 at 0°; -225 at 15°; 7-925 at 100°

(Bourgoiri, J. Pharm. Chim. [4] 30, 488 ; C. B.
87, 62) ; H.C. 734,990 (Berthelot a. Becoura,
A. Ch. [6] 13, 320) ; 729,500 (Stohmann, J. pr.

[2] 40, 129). H.F. 106(000 (Von Eechenberg)

;

135,500 (S.). Occurs in the blossoms of the
meaddw-sweet (Spircea uhnaria) (Ldwig a.

Weidmann, P. 46, 83), and in the leaves and
stems of Tulipa, Yucca, and Hyacinthus
(Griffiths, 0. /. Proc. 5, 122). Occurs as methyl
ether in the oil of wintergfeen (from Oaultheria
procuTtibens) (Gahours, A. 48, 60 ; Hartley, C. J.

53, 664). Methyl salicylate constitutes the es-

sential oils of QavXth^tia puruAata and Q. leuco-

carpa (Kohler, B. 12, 246).

Formation.—1. By oxidation of o-oxy-benzyl

alcohol (saligenih), and of o°-oxy-benzoic alde-

hyde (SalJeylie aldehyde).—2. By potash-fusion

from saiicift, coiimarin, indigo, o-cresol (Barth,

A. 154, 360), toluene o-sulphonic acid, p-chloro-

toluene sulphonic acid (Vogt, Z. [2] 5, 577), and
other bodies.—3. By heating ouprid benzoate

with water in sealed tubes for 8 hours at 180°

(Smith, Am. 2, 338) ; cf. Ettling, A. 53, 83).—
4. From o'-amido-benzolc acid by the diazo-

reaction (Hubner a. Petermann, A. 149, 129 ; cf.

Gerland, il. 86, 147).—5. Together with p-oxy-

benzoic ftcid by heating phenol with CCl. and
alcohoUc pbt'ash (Tiemann a. Beimer, B. 9,

1285).—^6. ^y oxidising o-tolyl sulphuric acid

OjH^MeO.SOjH with alkaline KMnOi (Heymann
a. Konigs, B. 19, 706).—7. By heating C.H,ONa
Wiffi Sodium carbdnate in a current of

ctabonic oxidi a;i 200°: PhONa + Na,0O, + CO
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= C,Hj(ONa).COjNa + H0OjNa (Sohroeder, A.
221, 41).—8. By oxidising toluene o-phosphonio
90id mth alkaline EMnO, (Heymann a. Eonigs,

B. 19, 3306}.—9. By distilling sodium phenyl
carbonate witK NaOBt in a current of COj
(Hentsehel, /. jpr. [2] 27, 39).—10. By heating
phenyl ethyl carbonate with NaOPh at 200° in

a current of hydrogen, PhOBt being also formed.
11. Together with PhOEt by heating Ph^OO,
with NaOEt in a current of hydrogen (H.).

Preparation.—By passing COj over sodium-
phenol heated at 180° CsH.,(ONa)COjNa being
formed and phenol distilling over (Eolbe, A. 115,
201; c^. pr. [2] 10, 93). CO^ is first absorbed, and
this can also take place at a lower temperature,
and the resulting sodium phenyl carbonate
CoHsO.COaNa changes into the isomeric sodium
Balicylate CJE[4(OH).C02Na. This change can
take place at 180°. The sodium salicylate reacts
upon excess of sodium phenol at 180°, setting
free phenol, which distils over, leaving basic so-

dium salicylatebehind C5H4(0H).C02Na -I-PhONa
=PhOH + C„H,(ONa).COjNa (B. Sohmitt, J.'pr.

[2]_ 81, 404 ; c/. Baumann, B. 11, 1910). Sali-

cylic acid is set free by acidifying the basic
sodium salicylate. By using a measured quantity
of CO2, starling the operation at a low tempera-
ture and finishing it at 130°, the formation of

basic sodium salicylate may be avoided, so that
half the phenol may be saved.

Properties.—Colourless needles (from hot
water) or monoclinic prisms (from alcohol).

Sublimes at 200°. Volatile with steam. FeCl,
colours its aqueous solution violet, the colour

not being removed by acetic acid. Prevents ppn.
of copper sulphate (| mol.) by alkalis. With
albuminoids it forms compounds containing
about 14 p.o. of the acid (Farsky, O. C. 1877,

148). Bromine-water yields a pp. of OjHjBr^O
in dilute aqueous solutions. Iodine and potash
give a red powder CeH,I(0I)C02E (Messinger a.

Vortmann, B. 22, 2321). Antiseptic. Anti-
rheumatic.

Beaetiona.—1. Split up into OO2 and phenol
when rapidly heated to 220° ; at 250° diphenyl-
ene-ketone oxide [174°] is formed (Klepl, /. pr.

[2] 28, 217). Cone. HClAq at 150° decomposes
it in like manner (Graebe, A. 139, 143). Potash-
fusion also gives phenol.—2. KMnO, oxidises it

to formic acid and CO,. Chromic add mixtii/re

acts in like manner.—3. Chlorine forms chloro-

oxy-benzoic and di-chloro-oxybenzoio acids.

—

4. lodime and HIO, give mono, di-, and tri-,

iodo-oxy-benzoic acids and tri-iodo-phenol.

—

5. Nitrous acid passed into its ethereal solution
forms nitro- and diazo-oxy-benzoic acids (Gold-
berg, J. pr. [2] 19, 368).— 6. PCI. forms
CA(C0Cl).0.P0Cl4 (168° at 11 mm.). This
compound is partially decomposed on distilla-

tion, yielding o-chloro-benzoyl chloride. Moist
air converts it into C«H4(CO.^H).O.PO(OH)2.
Further treatment with PClj at 170° forms
O.Hj(COCl).OPCl, (179° at 11 mm.) converted
by water into C„H4(C02H).OP(OH),. Excess of
POl, forms C.H,Cl.CCls (Couper, A. 109, 370

;

Anschutz, .4. 228,314; 289,314; Chasanovitch,
B. 20, 1166).—7. PCI3 forms C,H«01P0„ which

may be C.H,<;;^°-°>PC1. It forms crystals

[37°] (127° at 11 mm.), and is sol. ether, benzene,
and OHClj, but decomposed by water into sali-

cylic and phosphorous acids (Anschiitz a. Emery,
A. 239, 301). It is converted by PClj or free

chlorine into C,H,ClsP03 (167° at 11 mm.), S.G.
"j° 1-557; whence water forms C,H,(0H)3P0,
ri42°]. The chloride CjHjClPOa takes up brom-
ine forming CjHjClBrjPO, (0. 187° at 12 mm.).
8. Aniline at 210° produces aniline, phenol,
and CjHj(OH).OONPhH (Limpricht, B. 22,

2906).—9. Cyanwrrdde and alcohol at 100° form
urea and o-oxy-benzoic ether.—10. Bemamidine
forms a compound CjiHisNjO (Pinner, B. 23,

3824).—11. Olycerin and gaseous HCl forms
C,H,(OH).CO.OO,H.Clj [44°J, S.G. 1-331 (G5ttig,

B. 24, 508), whence sodic salicylate at 180°-200°

forms crystalline C3H5(O.CO.C.HjOH)3 and
CH(0Bz)(CH2.0.C0CeH,0H), [95°] (Fritsch, B.
24, 779).—12. Acetochlm'hydrose forms C^'B^fiu
[185°], whence CaH23(OAo),0, [111°] (Michael,
B. 15, 1922).—18. Phenol and SnClj at 120°
yield op-di-oxy-benzophenone [144°] (Michael,
Am. 5, 83).—14. Besorcin at 200° forms tri-oxy-

benzophenone. — 15. Orcin gives ' (i8)-oxy-

methyl-xanthone ' C„H<<^j^^C,H2Me(0H)

[285°] (Von Kostanecki a. Nessler, B. 24, 1895).

16. Phhroglucm forms iso-euxanthone

C8H4<q'^]>C.H2(OH)j [247°].—17. When taken

internally it is excreted as salicyluric acid or
salicyl-glycocoU OjHjNOi [c. 160°] (Bertagnini,

H Nmvo Cimento, i. 363).—18. With camphor
it forms a compound C,H50j2C,„H,sO [60°] [o]d
= + 27°-3 (in dilute alcohol) (L6ger, O. B. Ill,
110).—19. KjSjO, (17 pts.) added to a solution
of salicylic add (10 pts.) and KOH (8 pts.) in

water (25 pts.) forms the crystalline compound
CeH,(C03K).0S03K (Baumann, B. 11, 1914).—
20. A solution of salicylic acid and borax in
water deposits crystals of C„H,gNaBO„ whence
the corresponding salts NHjA', KA', MgA'j lOaq
and CaA'jlOaq (Jahns, Ar. Ph. [3] 12,212).—

21. Chloral at 140° forms C,H,<[qq q>CH.CC1,

[124°] (Wallach, A. 193, 1).

Salts.—03H<(0Na).C0jNa. With POCl, it

gives di-phenylene-ketone-oxide GuHgO, [174°].

The normal salt 0eH4(0H).C0jNa is converted

by POCl, into an isomeric body [91°] (B. Bicher,

J. pr. [2] 23, 349 ; 28, 303).—NaHA',. Large
crystals, sol. alcohol (E. HoSmann, Ar. Ph. [8]

12, 226).—KA'iaq. Decomposed at 210° into

CO.^, phenol, and ^sodium ^-oxy-benzoate (Ost,

J. pr. [2] 11, 392). In presence of excess of

KOH the change does not take place. The Na
salt does not give ^-oxy-benzoio acid when
heated alone or with NaOH, but when heated in

a current of GO^ at 300° it yields oxy-isophthalio

and oxytrimesio acids.— NHjA'.—NH,A'^aq:
monoclinic crystals.—BaA'^aq. Small needles,

si. sol. cold water.—BaC,Hj032aq. Keedles, si.

sol. hot water.—SrA'22aq.—CaA'22aq. Octahe-

dra, V. sol. water, sol. alcohol.—CaC,H,0,aq.
Crystalline powder, nearly insol. water.

—

MgA'j4aq.—ZnA'j3aq. S. 5 at 20°. Needles,

sol. alcohol (Vulpius, Ar. Ph. [3] 14, 239).—
ZnA'j2aq (Marignao, J. 1855, 485).—CdA'^aq.—
HgCjH,©, (Lajoux a. Grandval, /. Ph. [5] 20, 5).—HgA'j. — PbA'jaq. — PbOjHA. — Oxysalt

:

PbAfCjHA)!-— TIA'.— TlAH^Oj.- BiOA'.
Insoluble powder got by adding sodium salioylata

to a fwlution of bismuth nitrate in glycerin
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(Wola, Ph. [3] 14, 508).—AU', (Van der Velden,
J. pr. [2] 15, 151).—PeA', : brown pp., quioUy
becoming violet.—MnA'j2aq.—0uA'j4aq : bluish-
green needles, v. sol. water and alcohol.—
CuO,HiO,aq. Insoluble.—OuK,(C,Hj03)24aq

:

green tables, v. sol. water.—CuBa(0,H,03)24aq
(Pellizzari, Q. 14, 365).—AgA': monoclinio
needles.

Methyl ether CsH,(OH).00~Me. Mol. w.
152. (224° cor.). S.G. a 1.197. g.y. 1559
(Bamsay); 156-7 (Lossen, A. 254, 64). H.F.
129,224 (Stohmann, J. pr. [2] 36, 353). Consti-
tutes oil of wintergreen, oil of Oaultheriapwnc-
tata and leucocarpa, and oil of birch (Eohler, B.
12, 246; Pettigrew, Ph. [3] 14, 167). POL yields
C„H,(0001).O.POCl2 («. supra). Phenyl cyanate
at 160° forms CsH4(00jMe).0.00NHPh [238°]
(Snape, 0. J. 47, 775). Hydroxylamine hydro-
chloride yields C,H,(OH).CO.NH(OH) [169°]
(Jeaurenaud, B. 22, 1273). Benzamide forms, on
heating, phenyl benzoate and a compound
CaHaN,0 [256° cor.] crystaUising from chloro-
form in yellow needles (Gnareschi, A. 171, 143).
Forms the crystalline salts 0|jH4(OK).C02Me ^aq
and BaA'2 aq.

Ethyl ether 'EiA'. (227°). H.F. 139,252.
Oil (Gottig, B. 9, 1473). With benzamidine
hydrochloride it gives (0,H5O3)0,H,NO [120°],

benzamidine salicylate C,,HnNjOs [202°], and a
compound OjiHisNgO [246°], whence Cj,H,4AoN,0
[141°] (Pinner, B. 23, 2935).

Ethylene ether CaHjAV [83°].

Propyl ether tiA'. (239°). S.G. 2i 1-021.

H.F. 147,880.

Isoamyl ether 0^i,A'. (270°).

Phenyl ether ThA'. Salol. [42°]. Formed
by slowly adding POOI3 (28 g.) to a mixture of

salicylic acid (60 g.) with phenol (48 g.) at 135°

(Seiffert, J. pr. [2J 31, 472). Anti-rheumatic.

The yield is good (99 g.). Trimetric tablets (from

alcohol, a:6:c= -963:1: -697 (L^ger), insol. water.

Its alcoholic solution is coloured violet by FeOl,.

Cone. NaOH forms solid 08H4(ONa).COjPh, but
boiling NaOHAq saponifies it. When heated for

a long time to boUing it gives COj, phenol, and
diphenylene ketone oxide. Dissolved in HOAc
it is nitrated by HNO, to C„H3(N0j)(0H).C0jPh
[150°] and a di-nitro- compound [183°]. HNO3
(S.G. 1-53) forms also 0,H(N0,)3(0H).C0jPh
[100°] (Khebel, J.pr. [2] 42, 158).

Nitro-phenoxy-ethyl ether
OjHj(NO^O.Ci,H4A'. The o- isomeride [106°]

yields an acetyl derivative [80°]. The^- isomeride

crystallises from alcohol in needles [131°] (Wag-
ner, J. pr. [2] 27, 215).

Tolyl ethers CeH^MeA'. The 0-, m-, and
p- compounds [35°], [74°], and [39°] are insol.

water, si. sol. alcohol (Nencki, O. B. 108, 254).

Methyl derivative C„Hj(OMe).COjH.
[98-5°]. S.G. »j° 1-1801. /iff 1-5521. Ea, 64-59

(Bruhl). S. -5 at 20°. Formed by saponifying

its methyl ether, which is formed from oil qf

Wintergreen, KOMe, and Mel (Cahours, A. 92,

315). Monocllnic tables (from water). Its

aqueous solution is not coloured by FeClj.

Yields the salts BaA'j, PbA'^aq, and AgA', and

the ethers MeA' (228°), BtA' (235°) (Folsing, B.

17, 486), and PhA' [59°] (Seiffert, J. pr. [2] 31,

474).

Ethyl derivative C^,(0Bt).002H.

[19-4°]. Forms the salts CaA'^, BaA'„ PbA'., 2aq,

CujA',(OH), and AgA' (Kraut, A. 150 1) and the
ethers MeA' (245°) and EtA' (251°).

laopropyl derivative CaH4(0Pr).C0JI.
Oil, forming the salts CaA'j2aq, BaA'^aq, and
AgA'iaq and the ether MeA' (250°).

Allyl derivative C^4(OC3Hj).C02H.
[113°]. Forms the salt AgA' and the ether
MeA' (245°) (Soichilone, 0. 12, 449).

Ethylene derivative0^i{p.G^i.COfi)^.
[152°]. Formed by saponification of its ethyl
ether Et^A" [97°], which is itself got by heating
C„H4(0Na).00aEtwith ethylene bromide at 130'.

Silky needles (from water) (Weddige, /. pr. [2]
21, 128).

Phenyl derivative 08H4(OPh).C02H.
[113°]. (355°). Formed by adding Na to

0„H4(0H).C0jPh at 300° (Graebe, B. 21, 502),
and also by the action of phenol on o-diazo-
benzoio acid (Griess, B. 21, 982). Plates, v. si.

sol. hot water. Heated with cone. ELjSO, it

yields diphenylene ketone oxide. Heating with
baryta forms diphenyl oxide [25°]. Bromine-
water at 150° forms G,H2Br,O.C,H4002H [176°],

whence AgA' and EtA' [57°] (Arbenz, A. 257,
86). HNO, at 0° forms a di-nitro- derivative

[153°], which gives the salts BaA'24aq, CaA', 4aq,
and AgA', and the ethers MeA' [126°], EtA'
[76°], and an amide [166°]. The phenyl deriva-
tive of salicylic acid forms the salts NH^A', KA',
CaA'2 2aq, BaA'saq, and AgA', and the ether,

MeA' and EtA', boiling above 360°, and PhA'
[109°].

Nitro-phenyl-ethylene derivative
CoH4(NOJ.OOjH40.C,H4.C02H. The o- acid

[142°-148°] forms a crystalline ether EtA'
[c. 100°], and the p- acid [132°] forms a similar

ether EtA' [81°] (Wagner, /. pr. [2] 27, 214).

The o- acid yields on reduction an amido- acid

[110°], forming O.sH.sNO^.HOl [177°].

Benzyl derivative CaH5CHjO.OjH4.COjH.
[75°]. Tables (Perkin, A. 148, 27).—AgA'.

Tolyl derivative. Occurs in natural sali-

cylic acid (J. Williams, Ph. [3] 8, 785).

Acetyl derivative CeH4(0Ac).C02H.
[118°]. Formed from the acid and AcCl (Eraut,

A. 150, 9). Needles (from water), v. si. sol.

cold water. Hydrolysed by alkalis, but not by
boiling water.

Benzoyl derivative CjH4(OB2).C02H.
The crystalline methyl ether MeA' is formed
from methyl salicylate and BzCl (Gerhardt, A. Ch.

[3] 45, 104).

Amide C6H4(OH).CONHj. [139°]. From
the ethers and NHjAq (Limpricht, A. 98, 258).

Formed by the action of AcCl on o-oxy-benzald-

oxim (Claisen a. Stock, B. 24, 138). Plates and
tables. Gives saligenin on reduction with sodium
amalgam (Hutchinson, O. J. 57, 957). With
bromine-water it yields C8HjBr2(0H).C0NHj
[183°] (Spilker, B. 22, 2769). When heated in

a current of HCl it forms (C5Hj(0H).C0)jNH

[199^, which yields (C,H50j)jNAg and
(OhHiiNOjJjHOI.—AgA' : flocculent pp.

Benzoyl derivative of the amide
CeH4(0Bz).C0NHj. [200°]. Needles, si. soL
alcohol.

Cuminyl derivative of amide [200°].

Methyl derivative of the amide
CeH4(0Me).C0NHj. [129°]. Prisms (from
ether) (Grunauz, Bl. [2] 13, 26). The homo-
logous ethyl derivative [110°] (Limpricht, A.
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98, 264) and Isopropyi derivative are etyg-

Ulline.

Anilide CeH^(OH).C0iNHPH. [1340].

Prisms (from dilute alcobolj (Wanstrat, B. 6,

336 ; Kupferberg, J. pr. [2] 16, 442 ; Hubner a.

Meusching, A. 210, 841). FeOl, colours its alco-

holic solution violet. On heating with sulphur

it forms A<< g^O.OsHjOH [129°] (Hofmann,

B. 13, 1237). Yields on nitration

C8H3(N0.,)(0H).C0NHPh [224°]. Forms the salts

KC,sH,„N0j2iaq and TlC„H,„NOj.
Nitro-anilide CsHj(0H).C0.NHCtH,N6j.

I^he 0-, m-, and p- varieties melt at 154°, 218°,

and 230" resjiectively.

p-Toluide C,H50j.NHC,H,. [156°J.
Piperidide C„Hj(OH).OO.NC,H,„. [142°].

Yellowish tables (Sohotten, B. 21, 2252).

Eydroxylamide OeH,(OH).C0.NH(OH).
[169°]. Needles. Yields Pb(C,H5NO,),4aq (Jean-

renaud, B. 22, 1270).

Anhydride 0(0|iH,.C02H)j. BisdUcyliB
acid. Formed, together with sailicylide, by the
action of FOCI, on dry sodium salicylate (Ger-

hardt, A. Ch. [3] 37, 322). Amorphous mass,
V. sol. alcohol and ether. Gives no colour with
Fed,. Dissolves unchanged in aqueous NajGO,.
Boiling KOHAq converts it into salicylic acid.

An anhydride C^fl,fl„ is formed by heating

sodium salicylate (3 pts.) with FOCI, (1 pt.) at

150° (Eraut, A. 150, 13). It is insol. cold

alcohol. A third anhydride C2,H„0, is got by
heating C„Hj(0Ae).C02H at 200°-240° (Kraut).

It is sol. alcohol, and softens at 70°.

Internal Anhydride C,'B.f>^oiCi^fi^je.

C.H,<;g^Q°>C,H,. Salicylide. [195°-200°].

Formed as above. Nodular groups of plates

(from alcohol) {SotiS, A. 163, 220). Insol.

water, si. sol. alcohol. Not attacked by AcCl.

Reconverted by potash into salicylic acid. A
resinous anhydride Oj,H,„Os accompanying
salicylide is still less soluble in alcohol.

Nittiie e„H,(OH).CN. o-Cyano-phenol.

[98°]. Formed by the action of P^Oj or F„8^ on
the amide, and also from C,H,(0H).CH:Sl0H
and AcjO (Miller, B. 22, 2771, 2797 ; Tiemann,
B. 20, 3082 ; Meyer, B. 20, 3289 ; cf. Grimaux,
Bl. [2] 13, 26 ; Ahrehs, B. 20, 2953). Fonned
also from diazophenol chloride by Sandnieyer's

reaction. In most of these preparations if is

accompanied by a small quantity of a substance

melting at 195°. Needles, v. sol. alcohol,m. sol.

cold water. Coloured violet by Fed,. Gives a
white crystalline pp. with bromine water. Gives

amethyl derivative C5H4(0Me).CN (256°),

and an ethyl derivative CBH4(0Et).CN
(258°) which may be got from CsH4(OEt)NH2
(Pinner, B. 23, 2952). The acetyl derivative
C.H,(OAc).CN is an oil (253°) (Lach, B. 17, 1572)
wiile the benzoyl derivative 0|jH4(0Bz).CN
[149°] is orystallinp (Limpricht, A. 99, 250;
Henry, B. 2, 491).

PolynitriU (C,H,(OH).CN),. [296°-299°].

Obtained by heating the amide to 270° (L.) and
as a by-product in preparing the nitrile (Millet,

B. 22, 2798). Yellow needles, insol. alcohol,
b1. sol. etbcr. Decomposed by HCl at 200° into
COj, phenol, and NH,.

m-Oxy-benzoic acid C^i(0H).GD2H. [200°].
3. -37 at 0° (Ost) ; -9 at 18° (Fittica, B. 11, 1208).

H.F. 111,000 (Von Seehenberg) ; 136,600 (Stah-

mann, J. pr. [2] 40, 129). H.G. 729,000.

FormaUon.—1. By the action of nitrous adid

on amido-benzoic acid (G'erland, A. 91, 185;
Oraebe a. Schultzeh, A. 142, 350).—d. By fusing

Eulpho-benzoic acid with potash (Barth, A. 148,

30).—3. By potash-fusion from m-ehlotb-benzoiit

acid (Dembey, A. 148, 222), m-cresol, and eveil

benzoic acid (Barth, A. 154, 361 ; M. 3, 802).

Properties—Nodular groups of needles (from

water). May be distilled. V. Sol. Iloiling water
and alcohbl. Volatile with steam. Blackens
when quickly heated to 300°, but gives no
phehol. When the acid (2 niols.) is heated with

baryta (3 mols.j at 350° it forms no {)henol un-
less the baryta is used in large excess (7 mols.)

(Klepl, J. pr. [2] 27, 159). It tastes sweet. Its

solutibiis are not coloured by FeCIj. Iodine

and KOHAq, followed (>y an acid, give a coffee-

brown pp. (Messiuger, B. 22, 2321). It is not

acted upon By hydroxylamine.
Bedctiotis.—1. Btomine (3 mols.) forms tri-

bromo-m-oxy-benzoio acid, soluble in water

(Werner, Bl. [2] 46, 276).—2. Sodium-amalgam
reduces it, in acid solution, to )«-axy-ben*y'

alcohol.—3. Cone. HjSOj forms. On heating,

several di-oxy-anthraquinones (q,.v.). When
benzoic acid is also present, the two oxy-an-

thraquinones are also formed.—4. Heated with
cinnamic acid and H^SO, it yields anthracou-

marin OjbHjOj [260°] (v. Cinnamic acid. Reaction

14).—5. By nitration with dilute nitric acid,

*hioh takes place extremely readily, it yields

a mixture of three nitro-oxy-benzoic acids

C,Ha(N0j)(0H)C0jH[4:3:l], [2:3:1], and [5:3:1]

(Griess, B. 20, 403).—6. PCI, forms the chloride

C„H|(C001).0P0Cl2 of OT-carboxy-phenyl-phos-

phoric acid (g. v.).—7. The K salt heated with

KjS.,0, forms S0,K.0.C.Hi.C0,E [220°-225°]

(Baumann, B. 11, 1915).—8. When taken inter-

nally, it appears in the urine as oxybenzurio

acid CeH4(0H).C0.NH.CH2.C0.,H, crystallising

in needles (Baumann a. Herter,H. 1, 260).

Salts.—NHjA': needles, V. sol. cold water.

—CaA'j 3aq : m. sol. water.—BaA', : gummy.

—

TIA'.— Tlj0,H,03.—PbA',.—CdA'j.—CuA'j aq

:

green needles. '

Acetyl derivative 0sH4(0Ac).C0aH.
[127°].

Ethyl ether-EW. [72°]. (282°). Tables

(from water), nearly insol. cold water. Cone.

NaOMq forms crystalline 0aH4(0Na).C0jBt.
Methyl derivative C„Hj(0Me).C02H.

[107°]. Formed from its methyl ether, and also

by oxidising CH,.0BH,(0Me)with KMnO^ (Oppen-

heim a. Pfaff, B. 8, 887). Formed also by the

action of CO^ and Na on CeH4Br(0Me) (Korner,

Bull. Acad. Belg. [2] 24, 155) and by boiling the

sulphate o^ m-diazobenzoio acid with MeOH
(Griess, B. 21, 979). White needles, v. si. sol.

cold water. It forms the salts CaA'^ aq and AgA'
and the ether C„H4(OMe)_0O2Me which is formed

by heating m-oxybenzoic acid with KOH and

Mel at 140°.

Ethyl derivative 0,H4(0Et).C0jH.
[137°]. Formed from its ethyl ether
C^B.^{6^E^.C0.^i (263°) (Heintz, A. 153,331) or

by boiling the sulphate' of diazo-benzoic acid

with alcohol (Fittica, B. 11, 1209 ; Griess, B. 2i,

979). Needles. Yields Cal'2 2aq, 6aA',2a4,
and AgA'.
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r^Jo^H f«'"f««'»*««
C.H,(OC,S,).C!0^.

[148 ]. Colourless laminas. Its ethyl ethe* is a
thick pungent oil (284°) (SoioKiloiie, 0. 12, 449).

Phenyl derivative OJB.,{(yPh)iCO.^n.
[145°]. Formed by the action of phenol oh the
gulphate of 7n-diazo-benzoic acid (Griess, B.
21, 980). Needles, almost insol. hot wate*.
Yields BaA'j S'aq.

Amide C,H,(0H).00NH2. [leV]. Formed
from the ether and oono. NH,Aq (Sohulerud,
J.pr. [2] 22, 290). Thin plates (from water),
Bol. alcohol and ether, insol. chloroform.

Anilide C„Hj(OH).OONHPh. [165°].
Needles, insol. water (Eupferherg, /. pr. [2] 16,
442).

Nitrite 0,H<(OH).CN. [82°]. S'ormed by
the diazo- reaction from C,H4(NH.,).CN by dis-

placing NHj by OH (Griess, B. 8, '859) or from
C,fE,(NHs).OH by displacing amidogen by Gy
(Ahrens, B. 20, 2953). Plates (from water) with
intensely sweet taste. Its acetyl derivative
C5H,(OAo).CN [60°] is got by boiling rn-oxj-
benzaldoxim with Ao^O (Glemft, B. 24, 827).

Anhydtide C,,H|„05. Formed, together
with an anhydride C^^B^fl,, [165°] by the action
of POClj at 45° on ws-oxy-benzoio acid (Schiff,

B. 15, 2588). Minute crystals, sol. boiling alco-

hol.

Tetra-hydride 0H2<^° • ^^>0H.COJEi.

Formed by warming the tetrahydride of oxy-
terephthalio acid witli water (Baeyer a-. LaMn,
B. 22, 2183). Mixes with water. Forms tlie

hygroscopic salt NaA' orystallli'sing^ iA slender

needles. Yields an oxiia CjH„NO,, [170°] and a
phenyl-hydrazide C„H,aNA [125°].

jp-Oxy-bonzoic acid C„H4(0H).C0;^. [213°],

S. -178 at 0° (Ost, J. pr. [2] 17, 230) ; -8 at 15°

(Saytzeff). H.F. 113,000 (Von Eechenberg);
139,100 (Stohmann, J. pr. [2] 40, 130). H.O.
725,900.

Formation.—1. By heating anisic sfoid with
cone. HIAq at 130° for 12 hours (Saytzeff, A.
127, 129).—2. By the action of nitrous acid on
p-amido-benzoic acid (G. Fischer, A. 127, 145).

3. By potash-fusion from ^-sulpho-benzoic acid

(Bemsen, Z. [2] 7, 81 ; A. 178, 281), anethol

(LadenbuTg, A. Swppl. 8, 87), anisic acid (Barth,

Sitz. W. 54 [2] 633), gum benzo'in, acaroid resin

(Hlasiwetz a. Barth, A. 134, 265 ; 138, 61),

tyrosine (Barth, A. 136, 110 ; Ostj J.pf. [2] 12,

159), cartfaamin (Malin, A. 136, 115), phloretic

acid, p-cresol, and even benzoic acid (Barth, A.

152,96; 154,359; 164,141; Jf. 3, 802).—3. By
passing COj through GfifiK dissolved in boiling

phenol, or, better, by heating G0H5OK in a

current of 00^ at 170°-210° (Kolbe, /. pr. [2] 8,

336; 10,89,451; 11,24; Ost, J. pr. [2] 11,385;
Hartmann, J.pr. [2] 16, 35). At 130°-150° the

product is salicylic acid.—4. The basic salt

C,H<(OK).COaK is formed, together With COjand
phenol, by heating potassium (but not sodium)

salicylate at 220°. A mixture of salicylitf aseid

(1 mol.) and excess of KOH (3 mols.) is not

affected at 250°, but at 300° yields only K^CO,

and OeHjOK.—6. Together with a smaller quan-

tity of salicylic acid by heating phenol with

ftlooholio potash (or soda) and GClj. The re-

action takes place less quickly in aqueous solu-

tion (Tiemann a. Beimer, B. 9, 1286; Hftsse, B.

10, 2186).

iVopeW&s.—Jlonocliriio crystals (containing

aq) ; aib'.6 = 1-370:1:1-102 ; ;3 = 105° 26'. V. sol,

hot wafer, alcohol, and ether, si. sol. qhloroform
(unlike salicylic acid) and CS2 (unlike benzoic
acid).

_
Split up at 220° into CO, and phenol,

^ith iodine and potash it gives a pale-red pp.,
which becomes yellow on acidifying (Messinger
a. Vortmann, B. i2, 23211. Not attacked by
hydroxylamine. With FeCl, it gives a yellow
amorphous pp. Excess of bromine-water givei
GO2 and tri-bromo-phenol,

Reactions.—1. p-Oxy-benzoio acid (1 mol.) is

converted by PCI, (1 mol.) into C,H,0LPOa i.e.

CeH,(COCl)OPOCL, (176° at 14 mm.). S.G. »j°

1*542. This chloride shows the following reac-
tions : (a\ Water forms p-carboxy-phenyl-phos-
plioric acid C,H,(C02H)OPO(OH)2 which forms
plates [200°], v. sol. water, alcohol, and ether.
It is not decomposed by boiling aqueous KOH,
but water at 160° forms phosphoric acid and p-
oxy-benzoio acid. (6) Distillation under atmo-
spheric pressure somewhat decomposes it. (c)

The chloride (1 mol.) heated with PCI5 (1 mol.)
at 160° forms ^-ohloro-benzoyl chloride,

CsH^CLCOCl (Anschutz a. Moore, A. 289, 342).
2. On distillation half of it splits up into phenol
and CO2, the rest yields several anhydrides.—3.

The K salt when distilled yields diphenylene
oxide, di-phenylene-ketone oxide, and phenol
(Goldsohmiedt, M. 4, 127) 4. Yields 50 or
60 p.c. of the theoretical amount of phenol on
fusion with NaOH (Barth a. Schroder, B. 12,

1257).—5. The Na salt heated in a current of

CO, at 290° yields salicylic acid (Eupferherg,
J. pr. [2] 16, 424).—6. The Ca salt on dry dis-

tillation yields phenol, COj, salicylic acid, oxy-
isophthalic acid, diphenylene oxide, and di-

phenylene-ketone oxide.—7. H^SO^ at 100° forms
C„H,(0H)(S03H).C0,H (Elepl, J. pr. [2] 28,

196).—8. The K salt heated with E^SjO, forms
C,H,(00,E).O.S03E (Baumann, B. 11, 1916).—
9. Taken internally it appears in the urine as
p-oxy-benzuric acid CgH^NOj [c. 228°].

Salts.—NaA'jSaq : very soluble efHorescent

plates.—Na2C,H,03.—EA'3aq.—NHiA'aq : long

efflorescent prisms.—CaA'j 4aq : slender needles.
—^BaA'jaq: flat needles.—BaA'j2aq: rhombo-
hedra.—BaCjH^O, : sandy powder.— TlA'.—
CdA',4aq.— CdA'j6aq.—ZnA'j8aq.—PbA'j2aq.
CnA'j6aq,—AgA' 2aq.

Acetyl derivative CjH,(0Ac).C02H.
[185°]. By heating the acid with Ac,©. Silvery

plates (from CHOI3).
Methyl ether MeA'. [117°]. (283°),

H.F. 138,800. Formed from the acid, EOH, and
Mel (Ladenburg a. Fitz, A. 141, 250). Large
tables (from ether), v. si. sol. hot water.

Ethyl ether MW [112-5°] (G.) ; [116°]

(Hartmann). (298°). H.F. 147.690. Formed from
the Eicid, alcohol, and HOI (Graebe, A. 139, 134).

Crystalline. Yields solid 0jH^(0Na).C02Et.
Phenyl ether PhA'. [176°], Present in

the volatile product of the destructive distilla-

tion of p-oxy-benzoio acid (Elepl, J. pr. [2] 28,

214). Trimetric tablets (from chloroform).

Saponified by cold NaOHAq. With alcohol and
HOI it' yields phenol and p-oxy-benzoio acid.

The acetyl derivative OoHj(OAc).b02Ph crystal-

lises in long plates [84°],

Methyl derivative 0,H4(OMe).C02H.
AfOsioa&d. liol.w. 152, [184°]. (275°-280°).
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B. -04 at 18». H.O;p. 895,200. HJ. 132,800

(Stohmann, J. pr. [2] 40, 131). Formed by oxi-

dation of anise-camphor, and of oils of anise,

fennel, and tarragon, being derived from the

anethol contained therein (Cahours, A. Ch. [3]

2, 287; 14, 483; 23,351; 25, 21; 27, 439;
Laurent, Bev. scient.10,6, 362; Gerhardt, A. Ch.

[3] 7, 292 ; Ladenburg, A. 141, 241). Obtained
also from its methyl ether, which is formed by
heating ^-oxy-benzoic acid (1 mol.) with EOH
(2 mols.) and Mel (2 mols.) at 120° (Ladenburg).
It is a product of the oxidation of chica (Erd-
xaann, J. pr. 71, 198). It is also produced by
oxidising OBHjMe(OMe) (Komer, Bl. [2] 10, 468)
and by boiling the sulphate of j)-diazobenzoic

acid with MeOH (Griess, JS. 21, 979). Prepared
by mixing basic potassic jp-ozybenzoate (got by
heating potassic salicylate at 220°, or by adding
EOH to a solution of ji-oxybenzoio acid) with a
solution of KMeSO, and evaporating to dryness.

The residue is treated with HOI, and the anisic

acid separatedfrom nndecomposed ^-oxybenzoio
acid by solution in chloroform (E, v. Meyer a.

P. Eichter, /. pr. [2] 82, 429). Monoclinic
prisms, m. sol. hot water. Tields, on nitration,

C,Hs(N0J(0Me)C02H, C^,(NOj)i,OMe, and
C„H2(N02),OMe. HIAq converts it into Mel and
p-oxy-benzoic acid (Graebe, A. 139, 148). When
taken internally it passes into the urine as anis-

nric acid (j. «.). POOl, forms the anhydride

CisHlO, [99°] (Pisani, A. 102, 284). PCI, forms
crystalline 0,Hj(0Me).C001. Forms the salts
NH<A', KA', NaA' iaq, NaA'Saq, BaA'„ SrA'^aq,
CaA'2 aq, MgA'2 4aq, PbA', aq, ZnA', 3aq,

CdA'jSaq, Pb(0H)A', CrjA'3(0H)„ MnA's3aq,
CoA'j3aq, NiA'jBaq, CuA'j3aq, CuA'(OH), and
AgA' (Boirella, O. 15, 303). Its ethers are

MeA' [47°], (255°) and EtA' (e.253°). Its amide
C,H,(0Me).C0NH2 [163°] is formed by the action

of NHa on C„Hj(0Me).C0Cl. It is also formed by
passing cyanic acid vapour and dry HCl through
CgHgOMe containing AIGI3, and by the action of

ClCONHj and AlCl, on C^HjOMe dissolved in CSj
(Gattermann, A. 244, 62 ; B. 23, 1197). It crys-

tallises from water in needles or plates. The
anilide C„H,(OMe).CONPhH [169°] is formed
by the action of phenyl cyanate on anisole con-
taining Aid, (Leuchart a. Schmidt, B. 18, 2338).

The nitrile C„H^(OMe).CN, [62°], (254°), is

formed by heating the amide alone or with fGl,

(Henry, Z. [2] 6, 209 ; B. 2, 667), and by heating
C„H,(OMe).CH:NOH with AcCl at 115° (Miller,

B. 22, 2791). It crystallises in needles, v. sol.

alcohol and ether. Hydroxylamine converts it

into C„Hj(OMe)C(NH,)NOH [123°].

Ethyl derivative C„H,(OEt).COjH.
[195°]. Formed from its ether EtA' (275°)

which is got from ^-oxy-benzoic acid, KOH, and
EtI (L. a. F.). Got also by oxidising the ethyl
derivative of phloretic acid with chromic acid
mixture (Eorner a. Corbetta, B. 7, 1731) ; and
by boiling the sulphate of ^-diazo-benzoic acid
with alcohol (Griess, B. 21, 980). Needles.
Yields AgA' crystallising in needles. The amide
C,H,(OEt).CONH, [202°] (G.), [206°] (P.), is

formed by the action of cyanic acid or ClCONHj
on CjHjOEt in presence of AICI3 (Gattermann,
A. 244, 63 ; B. 23, 1197), and by adding NaOHAq
tojj-ethoxy-benzamidine hydrochloride (Pinner,
B.23, 2954). The anilide C„H,(OEt).CONHPh
[170°] is formed by the action of phenyl cyanate

on phenetole in presence of AlGlj^L. a. S;). The
nitrile CeH4(0Et).CN [69°], (258°), is got from
C„Hi(0Et).NH2 by Sandmeyer's reaction (Pinner,
B. 23, 2953). It is volatile with steam.

Ethylene derivative. The amide
CjH,(00sH4.C0NH.,)j [280°] is formed by the
action of ClCONHj onCjH,(OPh)j in CS„in pre-
sence of AlOlj (Gattermann, A. 244, 69).

Allyl derivative CsHjO.CBHt.COjH.
[123°]. Formed from its ether EtA' [109°]
(260°) which is got by heating ^-oxy-benzoic
ether with KOH and allyl iodide at 120°
(Scichilone, G. 12, 451).

Phenyl derivative C8Hj(0Ph).C02H.
[160°]. Obtained by the action of phenol on the
sulphate of jp-diazo-benzoic acid (Griess, B. 21,

980), and also by the action of boiling alcoholic
potash uponC^<(OPh).COjPh,awhite sublimate
[73°-78°] got by strongly heating ^-oxybenzide
in a current of hot OOj (Klepl, J.pr. [2] 28, 200).

Phenoxy-ethyl derivative
02H,(0Ph).0.C5H,.C02H. [196°]. Satiny needles
(from alcohol) (Wagner, J. pr. [2] 27, 227). Its

ether EtA' [81°] is crystalline.

Nitro-phenoxy-ethyl derivative
C^,(SO^).O.OJS.^.O.CJlfiO^. The - com
pound [207°] forms an ether EtA' [103°] crystal-

lising from alcohol in plates, and may be re-

duced to a,n,iT!lH,).O.C^B.fl.C,'R,.OOfi [185°].

The p- isomende [218°] forms a salt NaA'Saq
and an ether EtA' [131°] crystallising in minute
13.66dlfiS

Arnide 0^,(0H).C0NHj. [162°]. Needles
(containing aq). Forms the sodium compounds
08H,(0Na).C0NHj and C„H,(0Na).C0NH,Cl
[206°]. Yields p-oxy-benzyl alcohol on reduc-
tion with sodium-amalgam (Hutchinson, B. 24,

175).

Anilide 0eH,(0H).C0NPhH. [197°]. Yellow
plates, V. sol. alcohol.

Piperidide C.H^(0H).C0NC,H„. [210°].

Prisms (from dilute alcohol) (Schotten, B. 21,

2254).

Nitrile 0jH4(0H).CN. p Cycmophenol.
[113°]. Formed by distilling ammonium p-oxy-
benzoate with Ffl^ (Hartmann). Formed also

from ^-amido-phenol by Sandmeyer's reaction

(Ahrens, B. 20, 2954), and by the action of NH,
on f-oxy-benzide. Thin trimetric laminte

;

a:&:c = -855:1:2-308. M. sol. hot water. Forms
an acetyl derivative C8H4(0Ac).0N, [57°],

(266°), crystallising in white needles.

Anhydride CjHfl.^. p-Oxybendde. Left

in the retort after distilling ^i-oxy-benzoic acid

below 350° (Klepl, J. pr. [2] 25, 525 ; 28, 194).

White amorphous powder, blackening at 350°

without melting. In sol. alcohol. Becouverted
into^-oxy-benzoic acid by boiling KOHAq; not

attacked by NH, or Na^CO^Aq. Heated in sealed

tubes with PCI, it yields OsHjCLCCl,.
Anhydride C,4H,,0, i.e.

C0jH.0,H,.0.C0.C,H,.0H. [261°]. A product
of the action of heat on j)-oxy-benzoio acid.

Minute needles, v. sol. alcohol. Quickly con-

verted by alkalis intop-oxy-benzoic acid, fields

NaA', BaA'2, and 0„H„AcO, [217°].

Anhydride C2,H„0, i.e.

C02H.C„H,.0.C0.C,H,.0.C0.C„Hj.0H. [280°]. S.

(alcohol) -45 in the cold, 1-3 at 78°. Accom-
panies j)-oxybenzide> Crystalline powder. Con.
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wrted by potash into j)-oxy-benzoio aoid. Gives
NaA.' and 0„H,^oO, [230°],

•/"'W^i^'.c^,"'^"^'- -Ponaed from the
•Old and POOl, (Sohiff, B. 15, 2588). Insoluble
powder.

Di-oxy-henaoic acid C,H„04 »•«•

0,H,(OH)jCOaH [3:2:1]. Pyrocatechm carboxyUo
acid. Mol. w. 154. [204°]. Formed in small
quantity, together with protooateohuio acid by
heating pyrocateehin (1 pt.) with ammonium
carbonate (4 pts.) and water (6 pts.) at 140° (A.
Miller, C. J. 41, 398 ; A. 220, 116). Formed
also by heating iodosalioylio acid with KOH.
Needles (containing 2ac[), m. sol. water, v. sol.
alcohol and ether. FeCl, gives a blue colour not
destroyed by ezoess, but changed to violet-red by
NajOOj. Gives a flooculentpp. with Pb{OAo)„.—
BaA'jSaq : prisms. (S. of BaAy 1 at 18°.

Isomeride v. Pbotooatschtio aoid.
s-Si-ozy-benzoic acid CeH3(0H)jCOjH [5:3:1].

{a).BesorcyUc acid. [222°] (B. a. S.) ; [233°] (B.).

Formed by fusing s-di-sulpho-benzoio aoid with
potash (Barth a. Senhofer, A. 159, 222). Formed
also from bromo-sulpho-benzoic acid by potash-
fusion (BSttinger, B. 8, 374). Prisms or needles
(containing IJ aq), m. sol. cold water. GiveS no
colour with FeClj. Cone. HjSOj at 140" forms a
red solution whence water ppts. green flakes of
anthrachrysone OnHgOs. Yields resorcin on
fusion wiOi potash.

Salts.—NaA'aq.—BaA'j4aq.— CaA'j6Jaq.—
CdA',4|aq.—^AgA'aq : crystalline pp.

Ethyl ether EtA'. [below 100°]. Prisms.
Methyl ether of the methyl deriva-

tive CA{0H)(0Me)C02Me. (315°). Formed,
together with CsH,(0Me).^C02Me from s-di-oxy-

benzoio aoid, Mel, and KOH (Meyer, M. 8, 430).
Oil.

Di-methyl derivative G„H3(OMe)2G02H.
[176°]. Formed by methylation and also by
oxidation of the di-methyl ether of orcin (Tie-

mann a. Streng, B. 14, 2002). White needles,

sol. hot water.—^AgA' : crystalline pp.
Methyl ether of the di-methyl deri-

vative Cja:3(0Me)jC0sMe. [81°]. (298°).

Four-sided prisms (M.).

Di-ethyl derivative CaH,(0Et)2C0jH.
[88°]. Prisms. Forms oily C8BL,(0Et)2C0jEt.

Si-ozy.beDzoic acid GaH,(OH)jC0jH [4:2:1].

{P)-Besorcylic acid. [205°]. S. -26 at 17°. H.P.
188,100. E.C.p. 676,900 (Stohmann, /. pr. [2]

40, 132).

FormaHon.—l. Prom C8H,Me(0H)(S0sH)
[1:2:4] by heating with KOH (Asoher, A. 161, 11).

2. From toluene disulphonic acid by oxidation

and potash-fusion (Blomstrand, B. 5, 1088; Fahl-

berg, Am. 2, 196).—3. By oxidation of its alde-

hyde or of nmbelliferone (Tiemann a. Beimer,

B. 12, 997 ; 13, 2368).— 4. By heating resorcin

with ammoniimi carbonate and water at 125°

(Brunner a. Senhofer, B. 13, 2356).—5. By oxi-

dising morin with HNO, (Benedikt a. Hazura,

M. 5, 170).—6. By warming 0,H,(OH),CS,H
with acid (Lippmann, M. 9, 306; 10, 620).

Preparation.—20 pts. of resorcin are heated

for an hour and a half with a solution of 100 pts.

of potassium or sodium hydrio carbonate in 200

grms. of water; the yield is 80 p.c. of the resorcin

(Bistrzyoki a. Kbstanecki, B. 18, 1984).

Properties. — Crystallises from ether in

needles (containing 3aq) and from water in

pnsms (containing i$tq, l^aq, or 2jaq). De-
composes at its melting-point into CO, and
resorcin. FeOl, colours its solution dark rose-
red. Bleaohing-powder gives a violet tint,
changing to brown. By treating the acid with
C.H,(OH),CO^ [5:2:1] and Ac^O and distiUing
the product there is formed euxanthona

[4 ^]0,H3(0H)<C0>c.H,(0H)g
5] (Graebe,

B. 22, 1405).
S alt s .— KA'aq.—BaA'j,4aq.—B8A',7aq.—

CuA'jSaq.—AgA'.
o-Methyl derivative

0,H,(OH){OMe)OOjH [4:2:1]. Formed by oxi-
dising CsHa(OAc)(OMe)OHO (Tiemann a. Par-
risius, B. 13, 2354). Crystalline. Sol. water.
Gives no colour with FeCla.

p-Methyl derivative
0eH3(0Me)(0H)C0jH [4:2:1]. [154°]. S. -7 at
20°. Got by partial methylation of the aoid
(T. a. P.), and also by the action of CO, on
05H^(0Na)(0Me) at 215° (Korner a. Bertoni,
Bendiconti d. B. Istit. Lombardo, 13, 741 ; B,
14, 847). Needles, sol. hot water. Gives a
reddish-violet colour with Fed..—NaA'aq.

—

KA'.—BaA',4aq.^PbA'jaq.
Di-meihyl derivative CjH3(OMe)jC02H.

[108°]. Got by methylation (T. a. P.) and by
oxidation of the di-methyl derivative of (0)-
methyl-umbeUic acid (Pechmann, B. 16, 2126

;

17, 2133). Needles, si. sol. cold water.—OuA'_—PbA'j.—AgA': white pp.
Di-ethyl derivative Cja:3(0Et).^C0aH.

[99°]. Got from the aldehyde (Tiemann' a.

Lewy, B. 10, 2215).
Di-oxy-benzoic acid 0aH3(0H)jC0jH [6:2:1].

[0. 147°]. Formed, together with the (4, 2, 1).

isomeride, by heating resorcin with ammonium
carbonate and water (B. a. S.). Obtained also
from the methyl derivative of the nitrile (Lobry
de Bruyn, B. T. C. 2, 205). Needles. Decom-
poses on fusion into CO, and resorcin. FeCI,
gives a violet colour, changed to blue by excess.

Bromine - water gives tri - bromo - resorcin.—
BaA'^aq.—CuA'j8aq.—^AgA': crystalline pp.

Di-methyl derviative CgH3(0Me)2G0.^
[179°]. Tables (from alcohol).

Nitrile of the di-methyl derivativ*
CsH3(0Me)20N. [118°]. (310°). Formed from
C„H,(0Me)(N0J.0N by boiling with MeOH and
KOH. Ci^stals. Gives with nitric acid a
nitro- compound CjHjNjOj [111°]. The corre-

sponding nitriles CA(OMe)(OEt)CN [66°] and
CeH3(OEt)20N [|^122°] crystallise from alcohol,

the former m trimetric crystals, a:b:a

= -796:1:1-65, and the latter in di-metric crystals

a:c= l: -565 (Lobry de Bruyn, E. T. C. 3, 383).

Di-oxy-benzoic acid CsH3(0H)jC0aH [5:2:1].

Oentisic acid. Hydroguinone carboxyUc acid.

[197°].

Formation.—1. By fusing iodo-salicylic acid

[196°] or bromo-salicylic acid with KOH (Laute-

mann, A. 120, 299 ; Bakowsky a. Leppert, B. 8,

789 ; MiUer, A. 220, 124 ; P. P. Frankland, C. /.

37, 750).— 2. From oxy-amido- benzoic acid

(Goldberg, J. pr. [2] 19, 371).—.?. By fusing

gentisin with potash (Hlasiwetz a. Habermann,
A. 175, 66 ; Tiemann a. Miller, B. 14, 1988).—
4. By digesting KHCO3 (4 pts.) with hydroquin
one (1 pt.) and water (4 pts.) (Senhofer a. Sar
lay, M. 2, 448).
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Properties.—Needles or prisma, y, sol. waiter,

alcohol, and ether. FeCl, colours its solation

blue. Beduces Fehling's solution on heating.

Split np on distillation into COj and hydroquiur

one. Benzamidine forms a compound [266°]

(Pinner, B. 23, 2939).

Salts.—NaA'^S^aq. Deliquescent prisms.

—KA.'aq.—CaA'jTaq.—BaA'i,, S. 40 at 18°.—
PbA j2aq.—CuA'j4»aq.

Ethyl ether EtA'. [75°]. Crystals.

m-Methyl derivative
C,H3{0H)(0Me)C0jH [2:5:1]. [142°]. S. -17

at 10° ; 9 at 100°. Formed by oxidising the
acetyl-methyl derivative of gentisic aldehyde
C„Hs(OAo)(OMe)CHO with KMnO,, and saponi-
fying the prodtict (Tiemann a. MU}er, B. 14,

1997). Formed also by the action of CO, at
225° on C„Hj(ONa)(OMe) (Korner a. Bertoni).

Needles. Its solution is coloured blue by FeCl,.

Di-methyl derivative CjH^OMeJjCOaH.
[76°]. Formed by oxidising C6H3(0Me)jCHQ.
Needles.—AgA': small white needles.

Iri-ozy-benzoic acid v. Gallic acid.

Tri-oxy-benzoic acid C„H2(0H),0O^.

Tri-methylrderivativeCiB..^(OMe),COJS.
[109°]. Formed by oxidising the tri-methyl
derivative of aasculetic acid (Will, B. 16, 2113).

Tri-ethyl derivative C5H,(0Et)sC02H.
|134°]. Formed by oxidation of the tri-ethyl

derivative of (o)- or (i8)- sesculetio acid with
KMnOj (W.). Slender needles.

Tri-oxy-benzoic acid

C„Hj(0H)3C0,H [4:3:2:1]. Mol. w. 170. [206°-

220°]. ^ -13 at 12-5°. H.P. 231,300. H.O.p.

633,700 (Stohmann). Formed, together with
pyrogallol dicarboxylic acid, by heating pyro-
gallol with ammonium carbonate (Senhofer ^,.

Brunner, M. 1, 474 ; Kpstanecki, B. 18, 3202

;

SchifF, A. 245, 35). Needles (containing ^aq),

Eol. alcohol. FeCl, colours its dilute solution

violet. Bleachiug-powder and nitric acid do the

same. Lime and baryta-water gives a bluish

pp. Beduces ammoniacal AgNO, in the cold.

H2SO4 does not form rufigallic acid (difference

from gallic acid). FOCI, forms an acid C,4H„6,
greatly resembling tannin. It is an astringent

yellow powder and gives Ba(C„H,0g)2 and
0„H,Ac,0,-

Salts .—KA'aq.—NaA' 2aq.—BaA'j 5aq.—
CaA'2 4aq.—PhBC^HjOjl^aq: white flocculent pp.

Methyl ether C„H.,(0H)3C0jMe. [152°].

Needles (containing 2^aq).

Tri-methyl derivative G^(Oii!li!^JiX>.iS.

[99°]. Crystals (WU1,B. 21, 2020).

Methyl ether of the tri-methyl dtrt-
vativeC^.,{OU(,)fi0.j!S.e. (281°). Oil.

Ethyl ether EtA'. [102°]. Colourless
crystals (containing aq) melting at 86° when
hydrated. FeClj gives a greenish-brown colour
(Will a. Albrecht, B. 17, 2100; SchifiE, 4. 245,

40).

Tri-ethyl derivative C8H2(OEt)3C02H.
[100°]. Formed by oxidation of the tri-ethyl

derivative of daphnetic acid with KMnO, (Will,

B. 17, 1088, 2099). Silky needles, si. sol. cold
water.—BaA'j.-AgA'. GiviBS CaHa(OEt), when
heated.

Ethyl ether of the tri-ethyl deriva-
tive C„H,(OEt)jCO^t. Oil. Formed by ethyla-
tmg the acid.

I Tri-oxy-ben?oie acid O.H^IOPOjCOjH.
' Phiarogltiein carboxylic acid. Formed by boil-

ing phlorpglucin (1 pt.) with KHGO, (4 pts.)

an4 water (4 pts.) (Wili a,. Albrecht, B. 17, 2103;
18, 1323). Colourless crystals (containing aq),

sol. alcohol and ether. Split up by boiling water
into CO2 and phloroglucin. FeCl, gives a trans-
ient blue colour. Alcohol and HCl yields GO,
and the diethyl ether of phloroglucin. On heat-

ing with POClj it gives an isomeride of tannin,
which is, however, not very astringent and gives

no oplo^r with PeClj (SphifE).

Tri-methyl derivative?
C„H,(OMe)3002H. Asaronic acid. [Ui°].
(300°). Formed by oxidising asarone with boil-

ing aqueous KMnO^ (Butlerow a. Bizza^ J. R.
19, 3). Needles. Oi^ distillation with lime it

yields CA(OMe), (246°).

References. -BiioMO-, Bbomo-niibo-, Chlobo-,
Chlobo-iodo-, Chloro-niibo-, lopo-, and Iodo-
NITKO-OXV-BBNZOIO ACIDS.

0-OXY-BEKZOIC ALDEHTDE C,H„0, i.e.

esHj(OH).CHO. Salicylic aldehyde. Mol. w. 122.

[0. -20°]. (196-5°). S.G. "J* 1-1671 (Briihl).

IJL0 1-5960. BgQ 54-53. Occurs in the blossom
of the meadow-sweet (Spircea ulmaria) (Ettling,

A. 35, 247) and in Crepis foetida (Wicke, A. 91,

374).

FormaUqn.—1. By oxidation of saligenin or

salicin (Piria, A. 30, 153).—2. In the products
of the dry distillation of quinic acid (Wohler, A.
51, 146);—3. By mixing chloroform (15 pts.),

phenol (10 pts.), NaOH (20 pts.), and water
(35 pts.), at 50°, bpiliug with inverted condenser,
distilling off excess of chloroform, acidifying and
distilling with steam (Tiemann a. Beimer, B. 9,

423, 824).

Properties.—Liquid, with pleasant odour, v.

si. sol. water, miscible with i^cohol and ether.

Turns red in air. Added to 'Vermouth' and
other liqueurs. Produces epileptic convulsions
in dogs (Laborde a. Magnan, J. Ph. [5] 16, 448).

FeCl3 colours its aqueous solution violet. Does
not reduce Febling's solution. Combines with
KHSO, forming C,H30(0H)S0,K crystallising

in needles (Bertagnini, A. 85, 193).

Reactions.—1. Yields o-oxy-benzoic acid on
oxidation,.—2, Sodmm-atnalgam reduces it to

saligenin (Beilstein a. Beinecke, A. 128, 179).

—

3. Heated with ZnCl, and HOAo it forms red
amorphous Ci^HigO,, insol. water, which dissolves

in alkalis with violet-red colour but is insol.

acids. It yields amorphous Cg^HgAoO, (Bour-

quin, B. 17, 502).—4. Ac^O (2 mols.) at 180°

forms C3H,(0Ac).CH(0Ac), [100°] which splits

up on distillation into Ac^O andC,Hj(OAo).CHO
(255°). On treatment with soda the compound
C„H,(OAc).CH(OAo), yields C„H,(0H).CH(0Ac)3
[104°] (Barbier, G. R.90,37).—^.Acetyl chloride

yields ' disalioyl aldehyde ' CnH,(,Oa [130°]. The
same body is formed by the action, of BzGl,

suocinyl chloride, and PCI, (Cahours, A. 78, 228;
Perkin, A. 145, 299 ; Zwenger, A. Suppl. 8, 42).

It crystallises from alcohol in long needles, and
is converted by Br in HOAc to CuH^BrA [166°],

together with C„H,Br(6H).CH0 [105°] and
C„H^rj(OH).CH0 [83°] (Bradley, B. 22, 1134)..

6. Zinc dtist and HOAc form Cg^H,/).,;

crystallising in needles [82°] (Tiemann, B. 19,

357).—7. Bromine forms C,H,,Brj(Ofl).CHO and
C„H,Br,0 (Werner, Bl. [2] 46,277).- 8. Cyanogen
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Iromide fprms crystalline CsHjNp, (Cahonrs, A,
108, 322). —9. Ammonium cyanide and alcohol
form OaSiXO, [143°] and C^jH^iSfjO, [168^]
(Haarmann, B. 6, 341).—10. Sodium succinate
and acetic anhydride form, onheating, dicoumarin

0^'<CH;o^C°;oH>O.H, (Mttig. B. 18.

2523).—11. Thioglycollic acid and zinc chloride
form C,H,(0H).CH(SCH,.C02H), [148°] (Bon-
gartz, B. 21, 480).—12. Gaseous or .alcoholic

fmimcmia gives rise to ' hydrosalicylamide

'

C^^(OH),.CH:N.OH{C„H,.OH).N:CH.O,H^.OH
which forms yellow crystals [145°] {Ettling, A.
35, 249; Herzfeld, B. 10, 1270). It is insol.

water, si. sol. cold alcohol, and is decomposed
by boiling acids and alkalis into NE, and o-oxy-

I benzoic aldehyde. It is converted by alcoholic

ammoniam sulphide into crystalline C^jHigN^SO,,
and by HCy and HGl into two isomeric crystal-

line ' hydrocyansalides ' 02jH„N.Pj (Beilstein,

A. 136, 170). Hydrosalicylamide forms the salts

FeO,,H,5N,03NH3 and Cu,(C„H„NA).2NH,.-
18. Meihylamime gas forms C„H4(0H).CH:NMe
an oU (229°), resolved Jby acids and alkalis into

NHgMe and salicylic aldehyde (Dennstedt a.

Zinunermann, B. 21, 1553).—14. Ethylamine
forms the homologous CgH„NO (237°).—15.

AniUne forms C„H4(0H).CH:NPh [50-5°]

(SohischkofE, C. B. 45, 272; Emmerich, A. 241,

344). It forms a crystalline compound -with

HCy. p-Nit/ro-aniline forms the compound
0^,(N02).N:CH.C,H,OH [115°].—16. Di-methyl-
p-phenylene diamine forms in like manner
C.H,(OH).CH:N.CANMe, [134°] (Nuth, B. 18,

673). Di-methyl-aniline and ZnCL, form
C.H,(OH).CH(C8H4NMe3)j.— 17. Benzidine in

weak alcoholic solution forms the compound
C,2H5[N:CH.CaH,.0H]j crystallising from benzene
in colourless needles [260°]. Di-amido-ditolyl

forms the homologous C„H,2[N:CH.0sHj.0H]2
[202°] (Schiff a. Vanni, A. 258, 374).—18.
Ethylene-diamine forms CjHj(N:CH.C5H.,0H)j

[126°] (Mason, B. 20, 271).—19. Ethylene-ani.

Une forms C2H4:(NPh)j:CH.OXOH [116°] (Moos,.

B. 20, 733).—20. p-Tohtidine gives rise to

C.H4Me.N:CH.C„H,.0H [100°] (Jaillard, Z. 1865,

440).—21. Phenylene-m-diamine hydrochloride

yields C,H,(N:CH.C5H40H)j forming crystalline

IB',H,PtCl, (Schiff, A. 253, 329). Tolylene-w-

diamine yields homologous C,H||(N:CH.OaH40H)2
[109°].—22. Tolylene-o-diamine forms a com-

pound CjsHaNjO, [106°-110°] and azurine

C,fi.^^fi» [250-5°] vrhioh exhibits blue fluor-

escence in alkaline solution (Ladenburg, B. 11,

696). - 23. {B)-Naphthylamine reacts forming

C,„H,N:CH.C.H,OH [121°] (Emmerich, A. 241,

351).—24. Urea in aqueous solution gives

crystalline (NH2.00.NH)jCH.C.H40H whence

Cu(C,H„N,0,)2 (Schiff, A. 151, 199). — 25.

m-Ami^o-bemoic acid forms the compound
C0jH.C„H4.N:CH.CjH,0H [190°] which forms

»n amide [186"] (Schiff, A. 2i0, 114).

Salt s .—KC^HsOj aq : yeUow tables. S. (al-

cohol) 5 (Michael, Am. 1, 309).-NaHA'jiaq.—

BaA'22aq.—Pb(OH)A'.—CuA'j : brownish-green

Acetyl derivative OsntiOAaycnO. [37°].

(253°). Formed from C«H,(ONa).CHO in ether

by adding Ac,0 (Perkin, A. 148, 203 ; 150, 82)

B%tyryl derivative C«H„0^ (260 -

270°). Oil.

Benzoyl derivative CsH4(OB2).OHO. OiU

Olucoside v. Helicin.

Methyl derivative 0„H,(OMe).CHO.
[35°]. (238°). Formed from O.H,(ON?,).CHO,
Mel, and MeOH (Perkin, A. 145, 302 ; 0. /. 55,

550 ; Voswinckel, B. 15, 2024). Thick prisms,

nearly insol. water, m. sol. alcohol, v. sol. ether.

Alcoholic HCl and H^S form the (i8)-thioalde-

hyde C,,Hj,g,0, [224°]. While at -10° the
(o). isomeride CajH^iSaO, [157°] is formed (Bau-

mann a. Fromm, B. 24, 1446). Alcohol and
colourless ammonium sulphide yield 0„H„S,0,
1,85°- 88°]. When KOy followed by HCl is added
to the ethereal solution of 0„H4(OMe).CHO
there is formed qjaiQMe).CH(OH).CN [71°]

whence alcoholic NH, at 70° yields

(0,H,(OMe).CHCy)2NH [123°], and alcoholic

aniUne at 100° gives C,H,(OMe).C!H(NHPh).CN
[61°] (V.). Ethylene-diamine at 120° forms prys-

talline C.,H4(N:CH.0ja;4.pMe)j.

Ethyl derivative C,H,(OEt).CHO. [7°].

(249°) (Gottig, B. 10, 8 ; Perkin, A. 145, 306

;

O. J. 55, 551). With aleohoUc NH, it yields

crystalline Nj(CH.CjHj.0Et)3, which is converted

by heating at 165° into an amor{)h6us isomeride

yielding crystalline B'^H.^tCla (Perkin, A. 146,

308). Forms with aniline oily cX(OEt).CH:NPh
(Schiff, A. 150, 195), and with ethyl-aniline oily

C8Hj(0Et).CH(NEtPh)j. Aqueous urea forms
crystalline G^^i^fi^ aq.

Isoby,tyl derivative O^JipC^E^.CKO.
(265°). Oil (Baumann a. Fromm, B. 24, 1448).

Alcoholic HCl and H,S form the (a) [142°] and

(fi) [163°] isomerides CjaH^SjOs. Ammonium
sulphide yields C^HjjS.O, [52°-56°].

Benzyl derivative OoH4(O0,H,).OHO.
[46°].

Derivatives of o-oxy-henzoie orth-
aldehyde
C.Jl4(0H).CH(0Ac)j [104°]. Formed from the

aldehyde and Ac^O at 150° (Perkin, A. 146,

371°). Tables (from alcohol).

e,H,(0Ac).CH(0Ac)2. [101°]. Needles (from

alcohol).

C„HiOMe).CH(OAc)j. [75°]. Prisms.

OBH4(OEt).CH(OAc)2. [89°]. Prisms, insol. Aq.

Oxim C,H4(0H).CH:N0H. [57°].
_
White

crystals, resolved by warm HClAq into its com-

ponents (Laoh, B. 16, 1782 ; 17, 1572). Ac^O

converts it into acetyl-o-oxy-benzonitrile. The
oompoflnd NHPh.CO.O.CeH,.CH:NO.CO.NHPh
[115°] is formed by phenyl oyanate (Gold-

schmidt a. Sohulthess, B. 22, 3102).—B'HOl.—
CjjHj(0Na).CH:N0Na3aq: small pearly scales.

Derivatives of the oxim,
C.H.(OMe).CH:NOH. [92°]. With phenyl

cyanate it yields 0„H,(OMe).CH:NO.CO.NHPh
[105°] (Goldsohmidt, B. 23, 2741).

C„H.(OMe).CH:NOMe. Oil.

e„HiOEt).CH:NOEt. Oil.

CbH,(OH).CH:NOC,H,. The (o) -isomeride

[63°] is formed from o-oxy-benzoio aldehyde and
(o)-benzyl-hydroxylamine, while the (;8)- iso-

meride [100°] is obtained by using (e)-benzyl-

hydroxylamine (Beckmann, B. 23, 3319).

PhenylhydrazideG^iOB.).CR-^.miVh.
[143']. Colourless needles (from alcohol) (Fischer,

B. 17, 575 ; Bossing, B. 17, 3003). Yields

C,Hj(OAc).CH:N.NAcPh [133°], which forms a

crystalline dibromide converted by boiling alco-

hpl into CjH^r3(OAo).CH:NaHPh [188°], which
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yields CsH2Br2(OAo).OH:NjA.oPh [158=] and
0,fB[jBr2{0H).0H:N,HPh [148°].

m-Ozy- benzoic aldehyde C,H4(0H).CH0
[3:1]. [104°]. (240°). Formed by reduction of

m-oxy-benzoio acid in acid solution by sodium-
amalgam (Sandmann, B. 14, 969). Obtained also

by oxidation and diazotisation from m-amido-
cinnamic acid (Luff, B. 22, 294). Prepared from
m-nltro-benzoio aldehyde by reduction and treat-

ment of the amido- compound with nitrous acid
(Tiemann a. Ludwig, B. 15, 2043). Needles (from
water). ExcessofACaOforms CsHj(OAo).CH(OAc)j
crystallising in plates [76°].

Acetyl derivative 0,H4(OAc).CHO.(268°).
Formed from the K salt and AcjO. Oil.

Methyl derivative C,H4(OMe).CHO.(230°).
Oxim O.H,(OH).CH:NOH. [87-5°]. Soft

Bilky needles (Olemm, B. 24, 826).

Phenyl hydrazide
CsH,(OH).CH:NjHPh. [131°]. Prisms, v. sol.

alcohol (Budulph, A. 248, 102).

^-Oxy-benzoic aldehyde C5H4(0H).CH0 [4:1].

[115°]. Formed by heating its methyl derivative

with HOlAq at 200° (Bucking, B. 9, 527). Pre-

pared, together with the o- isomeride, by the
action of chloroform and alkalis on phenol
(Tiemann a. Beimer, B. 9, 824 ; 10, 63).

Properties.—Needles (from water), y. sol.

alcohol and ether. Not volatile with steam.
FeCl, gives a slight violet tint to its aqueous
solution. Beduces ammoniacal AgNOj. With
NaHSO, it forms the crystalline compound
CjH,(0H).CH(0H)S03Na [112°].

Beactions.—1. Potash-fusion forms p-oxj-
benzoic acid.—2. Sodium-amalgam and water re-

duce it to 0„H4(0H).CH(0H).CH(0H).C„H^(0H)
[222°] and the isomeric di-oxy-isohydrobeuzoin

[198°] which forms the crystalline derivative

Cjai(OH)j(C^,OAo)j [192°] (Herzfeld, B. 10,

1268 ; Tiemann, B. 19, 354).— 3. Bromine ppts.

CsH;fBrj(OH).CHO [181°] and, when in excess,

forms C^HjBr.O (Werner, Bl. [2] 46, 278).—4.
BoiUng AOjO (3 pts.) forms 08Hj(0Ac).CH(0Ac)j
[94°] (Tiemann a. Herzfeld, B. 10, 64 ; Barbier,

C. B. 90, 37).—5. Heating with HOAo and ZnCLj
forms red amorphous G,4H„0„ which gives a
violet solution in alkalis (Bourquin,B. 17, 503).

—

6.AmmMiia forms an oily compound.-:—7.AmUne
in ethereal solution forms C„Hj(OH).CH:NPh
[191°]..—8. p-Toliddine yields the compound
CsH4(0H).CH:NC,H, [213°]. — 9. Di-methyU
plmmylene - diamine gives rise to crystalline

CsHjOH).GH:NC^4NMe2 decomposing at 240°

(Nuth, B. 18, 574). — 10. (S)-NapUhylamine
forms C^iOH).CH:NO,„H, [220°] (Emmerich,
A. 241, 356).

Acetyl derivativeGfii(Ok.a).C'B.O. (260°)

(Barbier, Bl. [2] 33, 52 ; C. B. 90, 37) ; (265°)

(T. a. H.). Formed from G8H4(0K).CH0 and
AcjO. Oil.

Methyl derivative C,H4(0Me).CH0.
Anisic aldehyde. Mol. w. 136. (248°). S.G.
M 1-228. Formed, together with anisic acid, by
oxidation of anethol or oil of anise (Cahours,
A. Ch. [3] 14, 484 ; 23, 354 ; Bossel,-4. 151, 25).

Formed also by distilling calcium anisate with
calcium formate (Piria, A. 100, 105) and by
methylation of ^J-oxy-benzoic aldehyde (T. a. H.).
Oil, forming with HjSOj a crimson solution,
turned violet on heating. WithNaHSOjit forms
erystalline CHrC^aSO, aq (Bertagniui, A, S&,

268). Beactions.—1. Alcoholic potasJitanaaiha
corresponding alcohol and acid.—2. Alcoholic
HOI and HjS form OjiH^iSaOs [183°] and, at
-10°, an isomeride [127°] (Baumann a. Fromm,
B. 24, 1442). Alcoholic HjS forms the thio-
aldehyde [75°-77°], while alcoholic ammonium
sulphide forms a polymeric thioanisic aldehyde
[92°] and the disulphide (C^t{OUe).CH^jS^ (B. a.

F.).—3. Sodium-amalgam forms two ' hydra-
nisoins ' OaHj(OMe).CH(OH).CH(OH).CAOMe,
melting at 172° and 125° (Samosadsky, Z. 1867,
678 ; 1868, 643). Boiling dilute H^SO, converts
the isomeride [172°] into C,sH,s03{95°] (Eossel,

A. 151, 36). Zinc and hydrochloric acid form
C5H,(OMe).CH20H and crystalline 0,eH,50,
[215°].— 4. Aqueous HCy (28 p.c.) forms
C,H,(0Me).CH(0H)CN [63°], which yields

C5H4(0Me).0H(0H).002H on saponiBcation
(Tiemann a. Friedlander, B. 14, 1976).—5. Al-

coholic KOy yields anisoin.—6. Succinic acid
yielis 0,H,(0Me).CH:CH.CH2.C0jH and
C^,(0Me).CH:CH.C(COJH):CH.0„H^OMe (Fit-

tig, B. 18, 2523).—7. Di-tMo-glycol gives rise to

CsHi(OMe).CH:Sj:CjH^ [65°] (Fasbender, B. 21,
1476).—8. Aqueous ammonia produces 'anis-

hydramide ' N2(0H.0„H<0Me)3 [120°] converted
at 170° into crystalline 'anisine' OjiHjjNjOj,
which forms the salts B'HCl aq and B jH^PtCl,

(Bertagnini, A. 88, 128).—9. Ethylene-dia/mime
forms C2H4(N:CH.C8HjOMe)j [111°] (Mason, B.
20, 272).—10. Anilme gives rise to crystalline

OsH4(OMe).CH:NPh. — 11. Ethylene - amlim
forms CeH,(OMe).CH:(NPh),:OjH, [164°] (Moos,
B. 20, 733). —12. o-ToVuikine reacts, forming
CaH4(OMe).OH:NCeH4Me [32°]. The p-isomeride
[92°] is also crystalline(Steinhart,i4.241,340).—

13. Phenylene - di - msthyl p - diamine forma
C.Hj(0Me).CH:N.C,H4NMe, [148°] (S. ; c/.Nuth,
B. 18, 574). — 14. Tolylene-o-diamine hydro-
chloride forms CmHjjNjOj [162°-156°] (Laden-
burg, B. 11, 1660). — 15. {0)-Naphthylamvm
yields C.H,(OMe).GH:NC,„H, [98°].—16. AceU
andde at 120°-180° forms 0JE4(0Me).CH(NHAc),
[l§b°] (Schuster, A. 154, 80).—17. Beneamide
gives GeH4(0Me).GH(NHBz)2 [192°].—18. Urea
forms crystalline C,Hj(0Me).GH(NH.C0.NH2),
and G,jHj4NjOj.—19. Carbamic ether and HCl
give C,H4{OMe).GH(NH.003Et)2 (172°].

Oxim G,H,(OH).GH:NOH. [65°]. Formed
from the aldehyde and hydroxylamine (Lach, B.

16, 1785). White needles. Gonverted by Ae^O
and by AcCl into OjH4(OH).ON. Yields

C,H,(ONa).OH:NONa 3aq.

Methyl derivative of the oxim
C.H,(OMe).GH:NOH. (o) - Isomeride [62°].

Formed from anisic aldehyde and hydroxyl-

amine (Westenberger, B. 16, 2993; Goldschmidt

a. Polonowska, B. 20, 2407 ; 22, 3102 ; 23, 2163
;

,

Beokmarin, B. 21, 768; 23, 1687; Miller, B. 22,

2790). White plates, m. sol. hot water. Tastes

sweet. Heated with Ac^O and HOI it gives

CjHj(OMe).GN [61°]. NaOBt and benzyl chloride

yield the (o) -benzyl ether [46-5°]. AcjO forms

GeH4(0Me).GH:N0Ac [48°] (Hantzsoh, B. 24, 41),

crystallising in prisms. Phenyl oyanate forms

G5HiOMe).GH:NO.GO.NHPh [82°]. NaOMe and
Mel form CeH4(0Me).CH:N0Me [43°] (246°).—

(3) -Isomeride [130°]. Ppd. as hydrochloride

by passing HGl into an ethereal solution of the

(a)-iEomeride. Slender needles. Has no taste.

With NaQEt »nd benzyl chloride it yields Iho
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M)-benzyl ether [107°]. The acetyl derivative
0„H4(OMe).CH:NOAo [64°] is converted by
NajOOaAq mto the nitrile [60°].

Phenyl.hydrazide Oja:4(OH).OH:NoHPh
[178°]. Tufts of needles (Rudolph, A. 248, 102).

Phenyl - hydrazide of the methyl
derivative 0^4(0Me).0H:NjHPh. [121°].

c-Si-ozy-benzoic aldehyde. m-Methyl de-
rivative CoHs(OMe){OH).CHO [3:2:1]. (264°-
268). Formed, together with vanillin, by the
action of chloroform on a solution of guaiacol
in diluteNaOH (Tiemann a. Koppe, B. 14, 2020).
Liquid, volatile with steam ; sol. alcohol, ether,
and benzene, nearly insol. water. FeCl, colours
its alcoholic solution violet.

Di-oxy- benzoic aldehyde 0^3(OH)jCHO
[4:2:1]. (0).Besorcylic aldehyde. [136°]. Formed
by the action of chloroform and NaOHAq on
resoroin (Tiemann a.Lewy, B. 10,2212). Needles
(from water), v. sol. water, alcohol, and ether.
FeOlj colours the aqueous solution reddish-
brown. Beadily resinified.

o-MethylderivativeOs'Bi3(OB.){OMe)CE.O
[4:2:1]. [153°]. Formed, together with the
p-meihyl derivative, by the action of chloroform
and NaOH on C^j(OH)(OMe) [1:3] (Tiemann a.

Parrisins, B. 13, 2365). Colourless plates, si.

soL water. Gives white crystaUine pps. with
ammoniacal AgNO,, and with Pb(0Ac)2. Yields
an acetyl derivative 08Hj(OAo)(OMe)CHO [86^.

p-MethylderivativeGJB.,{OMe){OS)CEO
[4:2:1]. [63°]. Formed by partial methylation
of the aldehyde. White plates, nearly insol.

water. FeCSl, colours its alcoholic solution

reddish-violet. Gives pps. with ammoniacal
AgNO, and.lead acetate.

Di-methyl derivative CsHj(0Me)20H0.
[68°]. Obtained by methylation, and also by
oxidation of the di-methyl derivatives of (a) and
(fl) umbellic acid with KMnO^ (Will.B. 16, 2117).
Needles (from dilute alcohol).

Di-ethyl derivative. [72°].

Phenyl hydrazide OjH3(OH)jOH:N2HPh.
[c. 158°]. Needles (Rudolph, A. 248, 104).

Di-02cy-benzoic aldehyde
C^H,(OH)rOHO [5:2:1]. Gentisic aldehyde.

[99^. Formed by boiling hydroquinone with
chloroform and aqueous (18 p.c.) NaOH (Tiemann
a. Miiller, B. 14, 1986). Flat yellow needles, v.

sol. water. Gives a transient blue colour with
FeCl,. Tields gentisic acid on fusion with

potash. Alcoholic aniline forms the anilide

C,H,(OH)jCH:NPh, crystallismg in red needles.

m-Methyl derivative
C.H,(OMe)(OH)OHO [5:2:1]. [4°]. (248°). V.D.

(H = l) 76'7 (obs.). Formed from methyl hy-

droqumone C,H,(OH)(OMe) [1:4], chloroform,

and NaOHAq. Liquid, volatile with steam, el. soL

water. Gives a bluish-green colour with FeCl,.

AnUine yields CA(OMe)(OH)CH:NPh [59°],

crystallising in red needles. The acetyl deriva-

tive 08Hj(0Me)(0Ac)CH0 [63°] orystaUises in

needles, and is converted by boiling Ac^O into

0„Ha(OMe)(OAc).CH(OAc)j.
Di-methyl derivative C,H3(0Me)jCH0.

[51°]. VolatUe with steam. Not coloured by FeCl,.

m-Ethyl derivative
CA(0Bt)(0H)0H0 [5:2:1]. [52°]. ^(230°).

Yellow prisms, nearly insol. water. Coloured

violet by FeCI.. Yields 0,H,tOBt)(OAo)CHO

[69°], (c. 285°).

Vol.. in.

Di-ethyl derivative 0^,(OTS,i\CB.O.
[60°]. (c. 283°). Needles (T. a. M. ; Hantzsch,
J.i>r. [2]22,468).

Si-oxy-benzoio aldehyde

OaH5(OH)jCHO [4:3:1] v. Pbotooatbcbdio aIiDB-

Tri-oxy-benzoic aldehyde. Tri-ethyl deri-
vativeC^.JiPM),(m.O [4:3:2:1]. [70°]. Formed
by oxidising the tri-ethyl derivative of daphnetic
acid with KMnO, (WiU a. Jung, B. 17, 1088).

Tri-oxy-benzoic aldehyde. 'Tri-ethyl
derivative C8H2(0Bt)jCH0. [95°]. Formed
by oxidation of the tri-ethyl derivative of (o)- or
(^)-sesouletic acid with alkaline KMnO, (Will,

B. 16, 2112). Large crystals, insol. water.

Tri-oxy-benzoic aldehyde. Tri-methyl
derivative 0,Hj(OMe),OHO. [114°]. Formed
by oxidation of asarone (Butlerowa. Bizza, J. B.
19, 3). Needles, v. sol. hot water.

References.—^Bbouo-, Chlobo-, and loco-
OXY-BENZOIO ALDBBXOE.

»»-0XY-BEirZ0PHEN0NEOeHs.OO.O5Hi(OH)
[116°]. Formed by the action of nitrous acid
upon m-amido-benzophenone (Geigy a. Eoenigs,
B. 18,2402). Needles.

p-Oxy-benzophenone G^^JOO.O^t.OS. [1:4].

p-Benzoyl phenol. Formed by heating phenol
with BzCl and ZnCLj (Grucarevitch a. Merz, B.
6, 1245). Obtained also from jp-amido-benzo-
phenoneby the diazo- reaction (Doebner a. Weiss,
B. 14, 1840 ; A. 210, 276). Needles or plates.

Acetyl derivative [81°]. Needles (from
alcohol) (Doebner a. Stackmann, B. 10, 1970).

Benzoyl derivative [113°].

Methyl derivative CeHj.CO.CeHjOMe.
[62°]. Four-sided prisms (Bennie, C. J. 41,

227).PossessestwooximsCeHs.C(NOH).CeH40Me,
a stable oxim [116°] yielding B'HGl, an acetyl

derivative [53°], and a benzyl ether [74°], and an
unstable oxim [140°], which yields BBOl [124°],

an acetyl derivative [136°], and a benzyl ether
[60-6°] (Schafer, A. 264, 168; Hantzsch, B. 24,

53).

Ethyl derivative OsHj.CO.CeHjOEt.
[39°]. (above 300°). Formed from CeHsOEt,
benzoyl chloride, and AlCl, (Gattermann, Ehr-
hardt, a. Marsoh, B. 23, 1206).

Si-o-oxy-benzophenone CO(C,H4.0H)2. [60°].

(o. 336°). Formed by heating diphenylene
ketone oxide with alcoholic potash at 180°

(Eichter, J.pr. [2] 28, 273; Graebe a. Feer, B.
19, 2607). Prisms or plates (from ligroiin).

—

KHA" : yellow crystals (from alcohol).—EjA"

:

crystals, v. e. sol. water.

Acetyl derivative CuHgAc^O,. [96°]

(G. a. F.) ; [83°] (R.). Prisma (from alcohol).'

Benzoyl derivative GjaH.g'Bzfi, [104°].

Methyl derivative 0,JB[j,MeOj [69°].

Di-methyl derivative CigHgMejO,. [98°]

(B.); [104°] (G. a. F.). Prisma. Forms the
oxim C(NOH)(C,H<.OMe), [188°].

Di-ethyl ether OuHsEtA- [109°].

Needles (from dilute alcohol). Yields the
phenyl-hydrazide C(NjHPh)(C8H,0Et)j [114°].

Oxim 0(NOH)(OeH,OH)j. [99°].

Phenyl-hydrazide C(NsHPh)(0,H<OH)j.
[152°].

op-Si-oxy-beiLzopheuone

[2:l]C.H^(OH).OO.C,H4(OHJ [1:4]. [144°].

formed by heating salibylio acid with phenol
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and SnOl4 ii 120° (Miehael, B. 14, 656; Am. 6,

83). Large yellowplates, si. sol. water.—Ag2Ai"iJqi
Acetyl derivative Oi^H^kcfla. [88°].'

Dl -^ - ozy - benzoplienon'e CO(OgHjO!H):.

[210°].

Fcyrmati(m,.—1. Prom CHjjOsHjOBz), by
oxidation and saponification (Gail, A. 194, 334).

S. By fusing phenol-phthalein with potash
(Baeyer a. Burkhardt, B. 11, 1299 ; A. 202, 126).
3. By heating aurin with water at 240° (Caro a.

Graebe, B. 11, 1848), or rosaniline with water
at 270° (Liebermann, B. 6, 951; 11, 1435).—
4. By the action of HNO., on di-jp-a,mido-

benzophenone (Staedel a. Sauer, B. 11, 1747).
Properties.—Iiong needles, m. sol. hot water.

On treatment with FCl, followed by phenol and
E^SOjit yields aurin. Bromine forms O^^t.O,

Jieetyl derivative duHjACjOs. [148°].,

Benzoyl derivative fit^.^zjO,. [182°].

Methyl derivative CijH^MejO'a. [144°].

Needles (Bosler, B. 14, 328). Yields C,5H,jBr,0,
[181°] and an oxim [133°].

Ethyl derivative Ct^JEltOi^ [147°].

Di-ethyl derivativi CisHgBtjO,. [147°].

(Gail) ; [131°] (Gattermann, B. 2i2, 1131).
(j8)-Di;-oiy'-beiizopheiDione e,3H,pOs. [162°].

Formed from di-nitrb-benzopheiioniB [149°] by
reduction and application of th'e diazo- reac-

tion (Staedel a. Sauer, B. 13, 836). Needles.

Acetyl derivative CuHbACjOs- [90°]-

Benzoyl derivative CuHjBzjOa. [102°].

Di-oiy-benzophenone 0,Hj.C0.C„Hj(6H)j.
[145°]. Formed from di-benzoyl-pyrocatechin,

BzGl, and ZnOL; (Doebner, A. 210, 261): Needles
(containing ^aq).

Benzoyl derivative 0„H,Bz20,. [95°].

Di-ozy-benzophenone C,Hs.0O.CgH,(OB;)2.
Benzoresorcm.

,

[144°]. Formed firoin resorcin,

BzGl, and ZnCl at 120° (Dbebner a. Stachmann,
B. 11, 2270). Needles, sol. hot wate^.

Benzoyl derivative GuHjBZjO,. [141°].

Tri-ozy-benzophenohe

OjH,(OH).eO.OeH3(OH)j [1:2:4]. [133°]. Formed
by heating salicyllo acid with resorcin at 200°

(Michael, B. 14, 658), or by beating oxy-di-

phenylene ketone oxide with NaOH at 2(70°

(Graebe, A. 254, 291). Plates, si. sol. water.

Tetra-bzy-beuzophenone

CO(CeH,(OH)j[l:2:5])i. [202°] is Edxanihonio
Aom {q. v.).

Hexa-ozy-b^nzophenone C0(0eH,(0H)j)2.
Anhydride C,sBgOe. Anhydropyrdgallohetone.

Formed by fusing gsJlein with alkalis (Bucbkft,

A. 209, 270). Brown powder.

Acetyl derivative OisH.AoA- [237°],

p-OXY-B£irzdfHEKOirE o-CABBOXY-
flic ACID. Methyl derivative G,5H,20, i.e-

CoH,(OMe).OO.C„H,.C02H. Amisole-phthaloio
acid. [143°]. Form'ed by the aotioii of phthailid

anhydride (50 g.) on anisole (150 g.) in presence
of AlGl, (80 g.) (Notirisson, B. 19, 210H). Colour-
less crystals (from toluene). Split up by fotash-
fusioil into benzoic and ^-oty-beiazofc ftcids.

Yields a bromo- derivative [196°]. Goad. HjSO,
forms m-oxy-anthraquinone. DistiUatioii with
zinc-dust gives anthracene.—NaA'.—EHA'^

—

CaA'2_2aq.—BaA'j4aq : white needles.—AgA'.
Oi-ozy-benzophenone carbozyl'ic acid

q,H,(OH),.00.0^,.CO,H. [200°]i C^otbyf^sin^

fluorescein vrith NtfOHAq (BlHeyer, A. 18S, SS)-

Crystals (containing aq).

I>I.0XY-BENZ07H£IT0KE STTLPAONIO
ACID C,H,(OH)j.6diC„H,S03H. fotmi by
heating C,H<(S0,ilHJC02H with resorcin

(Bems^, Am. 9, 6, 3f2l; 11, 73). Small plates
(containilig 2aq).—BaA".^ NH^HA-".

OXY-BENZOYL ACETIC ACfb G,H,0, i.e.

CA.CfO.GH(OH).COjH. [125°]. Pdmied from
nitroso-bbnzoyl-aoeiio ether Bz.C(N^0H).C02Et
afid NaOHA4 (Saeyeir a. PerKin', S. 16', 2l33;

O.I. 47,2f45). Snlall prisiii's (frbni*atef).—AgA'.

OXY-BENZOYB B&01ia])£. Methyl deri-
vative G,H4(0Me).G0Br. Formed &om anisic

aldehyde by cautious treatment with bromine
(Oahours, i. Gh, [3] 14, 486). Silky crystals,

resolved by EOHi.^ into potassium anisate and
potassium bromi^.
^OXY-BENZOYt CHLOBIDE. Methyl

derivative C,H,(OMe).COa. (2162°). S.G.
— 1'261. Formed from anisic acid and POl,
(Cahours, A. Oh. [3] 23, 351). Oil, converted by
water into anisic acid.

ii-OXY-BENZUBie ACID O^NO^ *«•

08H,(0H).C0.NH.0Hj;C0jH. [0.228°]. Occurs
in the urine of dvig^ to which j)-bxy-benzoic acid
or hydro-ji-coumario acid has been administered
(Baumanh a. Herter, H. 1, 260 ; Schotten, B. 7,

26). Prisms, m. sol. water.

OXY-DIBENZYI Vi OxT-Dr-PHEincL-ETHAiii!.

o-OXY-BENZYL ALCOHOL G,H,0, i.e.

0eH,(0H).0H20H. SaUgermt. Mol. w. 124.

[82°]. S. 7 at 22°. S. (bengfene) 1-9 at 18°.

Formed by the hydrolysis of salicin (Piria, A.
66, 37), by reducing o-oxy-beuzoic aldehyde with
sodium-amalgani (Beilstein, A. 128, 179), and by
heating phenol with CH^Cl, and aqueous NAOH
at 100° (Gfbeue, Am. 2, 19). l^^bles, t. e. sol.

hot water. Fe'Gl, gives a blue Colour. Dilate

H.,iSO, forms saliretin C„H„0, tit Cg^^aPsi ^
yellowish powder, insol. water (Qbfhardt, A. Ch.

[3] 7, 215 ; Beilstein, A. 117, 84 ; KidAlt, A. 156,

124). On heating with glycerin at 100° it forms
Baliretone G,,H,20, [121>5°] crystallising from
water (Giacosa, J.pt: [2] 21, 221).

Methyl derivative C,E4(0Me).0H,OH.
(248°). S.G. 2S 1-120 (Canuizzaro a. Kdrner, B.
6,436).

Ethyl derivative C,H4(OBt).CH20H.
(265°). SoUdifies at 0° (B6tsch,jff. 1, 621).

«t-Ozy-benzyl alcohol i3:l]G„fi4(0H).CH2OH.

[67°]. (c. 300°). A product of the action of

sbdium-amalgam on M-oxy-benzoic acid in acid

solution (Van der Velden, J. pr. [2] 15, 163).

White laass, t. sol. hot water. FeCl, gives a
violet colour.

Acetyl derivative C,H:,(0H).CH20Ac.
[55°). (29S°-302°). Crystalline, v. si. sol. water.

Di-aeetylderivativeCiiH.f{OAo}.OE.fiA.e.
(o. 290°). Oil, sol, alcohol and ether.

p-Oxphenzjl alcohol Cjn4(0H).0Hs.0H.
rilO°]. Prepared by slowly ttddittg 40ptB. o{

8 p.b. sodium-itmailgam to a solution of Ipt.

para-osy-benzaldehyde in 10 pts. water and 6 pta.

alcohol, kept slightly acid with H2SO4 (Bieder-

inahA, B. 19, 2373). Th|n white needlei. Y.
sol. watbr, alcohol, and ether, si. sol. benzeire
and chloroform, neairly ihsbl. ligi^oin; DissolVen
in cQup, H,SQ« with » splen4id violet Ooloq^,
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Itono-acetyl derivative
0^4(OH).0H^.OAo: [84^; smaU yellowish
needles; v. sol. alcohol and ether, si. sol. water.

Di-aoetyl derivative
CaHj(OAo).CH2.0Ao : [75°] ; small needles ; ,
Eol. alcohol and ether, nearly insol. water.

Methyl derivative OoHj(OMe).CHpH.
Anisic alcohol. Mol. w. 138. [45°]. Formed,
together with anisic acid, by mixing anisic alde-

hyde with alcoholic potash (Cannizzaro a. Ber-
tagnini, A. 98, 188 ; 137, 246; G. 2, 61). Ob-
tained also by methylation (Biedermann, B. 19,

2376). White needles. HClAq forms oily

C„H4(OMe)CH201 whence NaOMe forma the
compound CaH,{0Me).CH20Me (226°).

Si-ozy-beuzyl alcohol. Ethyl derivative
C„H,(OEt)(OH).CHjOH [5:2:1]. [84°]. Formed
by adding 5 p.o. sodium-amalgam to the cor-

responding aldehyde suspended in water. The
product is acidified and shaken with ether

(Hantzsch, J. pr. [2] 22, 475). Large thick

tablets, changing at 100° into a brown amorph-
ous mass. Acids also resinify it.

Di-oxy- benzyl alcohol C„H3(OH)j.CHjOH
[4:3:1]. Methyl derivative CgHioOj i.e.

C,H,(OH)(OMe).CH,OH [4:3:1]. Vanillyl alco-

hol. [115°]. Formed by the action of sodium-

amalgam on vanillin (Tiemann, B. 8, 1125 ; 9,

415). Formed also by the action of emulsin

on the glucoside C„H3(O0.H„05)(OMe)CH,0H
[120°], a crystalline body (containing aq) pre-

pared by reduction of glucosyl-vanillin (Tiemann

B. 18, 1595). Prisms, v. sol. alcohol.

Methylene derivative
C,H,(0,CHj).CHiOH. Piperonyl alcohal. [61°].

Got by reducing piperonal CBH,(OjCHy.CHO
with sodium-amalgam and hot-water (Pittig a,

Eemsen, A. 159, 138). Long crystals, m. sol.

hot water.

Reference.—Ohlobo-oxy-benz^l aiiOohoi.

o-0XY-BElfZYL-AMINEC«H4(OH).CH,NH,.
[125°]. Formed by heating its methyl deriva-

tive with HClAq at 150° (Goldschmidt a. Ernst,

B. 23, 2744) and by the action of dilute H.,SO,

and zmc-dust on C,H,(0H).CH:N.NH.C.H,C0.;EI

(Tiemann, B. 23, 3017). Groups of white needles

(from ether). Eeadily sublimes. Ferric chloride

colours its solution deep violet-blue.—B'HCl.

—

B'.,H.J'tCls2aq. [197°]. Golden needles.

'Acetyl derivative CeH^(OH).CHj.NHAo.

[140"]. Colourless needles, sol. alkalis.

Methyl derivative C„Hj(OMe).CHj.NHj.

(224° at 724 mm.). Formed by reducing the

oxim C,Hj(OMe).CH:NOH in alcoholic solution

with sodium-amalgam and HOAc (Goldschmidt

a. Ernst, B. 23, 2742). Liquid, v. sol. water.

Yields C,H,(OMe).Ca,.NHAo. [97°].—B'HCl.

[150°].—B',H;jPtCl«2aq. [187°]. Golden plates.

p-Oxy-benzylamine CeHj(OH).CHj.NHj aq

ras°l. Formed from 2'"*°'^''°"'''®°^?^*™°®'

NaNO™ and HCl (Salkowski, B. 22, 2143).

Plates.-B'HCL—B'jH,PtCl,2aq: flat needles.

Methyl derivative C,Hi(0Me).CH2NHj.

(222°) (S.) ; (235°) (G. a. P.). Formed by re-

ducing hydroaniaamide in alcoholic solution

with sodium amalgam (Steinhart, A. 241, 335).

Obtained also by reduction from the oxim

C.fi.(OMe).CH:NOH (Goldschmidt a. Polo-

nowita, B. 20, 2407). Liquid, sol. water, volatUe

with. ateam.-B'HOl. [230°].—B'HHgCl,aq.

[200°], Scal?3.-B'.,HJtCl,. [310°]. Bright

yellow needles. Absorbs COjfrom the air, form'

ing a compound crystallising in needles [110^]

(c/. Cannizzaro, A. 117, 240).

Acetyl derivative CBH,(OMe).CHj.NHAc.
[96°].

])i-o-oxy-di-benzyl-amineNH(CH2.C,H,OH)2.

[170°]i Formed by reducing hydrosalicylamids
in alcoholic solution with sodium-amalgam
(Emmerich, A. 241, 349). Needles, v. si. sol.

water. Gives an oily nitrosamine.—B'jHjPtClj.

Di-^-oxy-di-benzyl-amine. Di -methyl
derivative (C„H,(OMe).CHj)^H. [34°].

Formed by the action of CeH4(0Me).CH,Cl on
alcoholic ammonia, and also by reducing

(C„Hj(0Me).CH)3Nj. White needles. Yields a

nitrosamine [80°].—B'HCl. [248°]. Flat prisms.

—B'jH^PtClg 2aq.

o-OXY-EENZYL-AKILIITE
C,H4(0H).CHj.NPhH. Phenyl-ot-OMndo-eresol.

[106°]. Formed by reducing o-oxybenzylidene*

aniline with sodium-amalgam (Emmerich, A,

241, 344). Needles or plates, si. sol. water. Its

nitrosamine is oily.—B'HCl. [131°].-B'^H^PtOl,,

[184°]. M. sol. water.

p-Oxy-benzyl-aniline. [208°]. Formed in

like manner (E.). White needles.—B'.^.iPt01,.
Methyl derivative OeH,(OMe).CH,NHPh.

[65°]. Formed by reducing OeH4(OMe).CH:NPh
(Steinhart, 4. 241, 337). Prisms. Gives a nitros-

amine [104°].—B'HCl. [163°].—B'iftPtCl,.

SI-OXY-SI-BENZYL-BENZENE
C,Hj(CHPh.0H)2. [171°]. Formed by reducing

C,H,(COPh)j with sodium-amalgam (Wehnen,B.
9, 310). Satiny needles (from dilute alcohol).

Yields Ca,H„AcOj [97°] and Ca,H,eAoA [144°].

OXY-o-BENZYL-BENZOIC ACID Ci^^O, i.t.

0eHs.CH(0H).CeH4.C0jH. Bemhydryl ca/rb-

oxyUe acid.—KA': amorphous.—^BaA',. From
the anhydride and baryta.

Anhydride C.H,.CH<°«^«>GO. [115°].

Formed by reducing o-benzoyl-benzoio acid with

zinc and HCl (Rotering, /. 1876, 696). White
insoluble powder.

£xo-Oxy-m-benzyl-benzoie acid. [121°].

Formed by reducing m-benzoyl-benz6ie acid with

sodium-amalgam (Senfi, A. 220, 242). Satiny

needles in hemispherical groups (from hot water).

Eeduced by HIAq (127°) at 170° to j»-benzyl.

benzoic acid.—NaA' 4aq.—CaA'^ 6aq.—AgA'aq.
Ozy-j7-benzyI-benzoic acid. [166°]. Formed

by reducing p-benzoyl-benzoic acid (Zincke, A,

161, 102). Needles (from hotwater).—NHjA'.—
NaA'.—KA'.—CaA'j5aq.-BaAV—AgA' : pp.

Methyl ether MeA'. 0:10°];. Prisms.

Ethyl ether EtA'. Oil.

Ozy-benzyl-benzoic acid

CeH5.CH2.08H,(OH).0OjH. [140°]. Formed from

benzyl-phenol, sodium, and COj (Paterao a.

Fileti, O. 3, 237). Needles (from water), si. sol.

hot water.—AgA' : curdy pp., si. sol. hot water.

DI-OXY-BENZYL ETHYL KETONE CABB-
OXYLIC ACID. Methylene derivative
C,U,(0.fiK^.OIi.^CO.CjafSO.^ Piperohetmio

acid. [84°^. Formed by heating di-bromo-

piperhydronic acid with aqaeous Na^CO, (Weia-

stein, A. 227, 33). Silky needles (from 08^.—
CaA',.—AgA' : floooulent pp.

OXY-BENZYLIDENE-ACSTOKAUIHS v.

AcB70»AiIi;lE.



OXY-BENZYLIDENE-AMIDO-BENZOIO AOID.

o-OXT-BENZYLISENE-m-AUIDO-BEirZOIC
ACID C„Hj(0H).0H:N.C.H4C0jH. [190°].

Formed from aalicylio aldehyde and aqueons
m-amido-benzoio acid (Schifi, A. 210, 114).

Yellowish needles, v. e. sol. alcohol.

Amide OnHijNjOj. [186°]. Converted by
boiling benzoio aldehyde into crystalline

CjjH^sNjOj whence AcjO yields OjsHaAOjNjO,
[220°]. The glucosyl derivative of the amide
C„H„0.0.C.H,.CH:N.C,H4.C0NBL, [113°] is

formed by the action of helicin on m-amido-
benzamide.

Di-oxy-benzylidene-o-amido-benzoic acid
C„H^{OH).CH:N.0,H3(0H)COjH [5:2:1]. [245°].

Formed from oxy-amido-benzoic acid and sali-

cylic aldehyde. Needles, v. e. sol. alcohol.

SI - OXY • £SNZYLID£N£ - SI AUISO-SI-
PHENYLC,jH,[N:CH.O.H,OH]j. [145°]. Formed
from di-o-amido-diphenyl and saUcylio alddiyde
(Beuland, B. 22, 3012). Yellow plates.

o-OXY-BENZYLISSirE-AiriLINE
CeH,(OH).CH:NPh. [51°]. V. Oxt-bbnzoio
ALDEHYDE. The^- isomeride melts at 191°.

OXY-BEirZYLISENE-ANIHSONE. Ethyl

tther C.H,<g(*^^^C.H,. [173°].

Formed from bromo-benzylidene-anthrone and
NaOEt (Bach, B. 23, 2529). Yellow plates, v.

Bol. ether.

OXY . BENZYLIBENE . SICABBAUIC
ETHEE. Methyl derivative 0„Hj„NjOs i.e.

C.H.(OMe).CH(NH.COjEt),. [172°]. Formed
from anisic aldehyde and carbamio ether
(BischofC, B. 7, 1078). Keedles (fromdil. alcohol).

SI -o- OXY BENZYLIDENE EXHYLEBfE
SIAMIHE C,eH,.NA «• C,H,(N:OH.CAOH),.
[126]. Formed from ethylene-diamine and o-o^j-
benzoio aldehyde (Mason, B. 20, 271). The di-

methyl derivative [c. 113°] and its p- isomeride
CjH^(N:CH.C^4.0Me[l:4]),[lll°] are both crys-

tijline.

o-OXY-BEKZYLISENE-UALOinO ACIS.
Methyl derivative C,H4(0Me)CH:C(C0i,H),.
[178°]. Formed by heating a mixture of malonio
acid,CsH4(0Me).CH0, andHOAc at 100° (Stuart,

C. J. 63, 142).

OXY-BEHZYLIDENE-NAFHTHYLAUINE
C.H^(OH).OH:NC,^,. The o- [121°] and p-
[220°] compounds are formed from (j3)-naphthyl-

amine and the corresponding oxy-benzoic alde-

hydes (Emmerich, A. 241, 350).

o-OXY-BEITZYLISENE-SITHIOOLYCOLLIC
ACID C,H4(OH).CH(S.0H2.COjH),. [148°].

Formed from o-oxy-benzoio aldehyde, thiogly-

ooUic acid, and ZnCl, (Bongartz, B. 21, 478).

o-0XY-BENZYLIBENE^.T0I1TISIHE
CA(OH).CH:NC,H,. [100°] (JaiUard, J. 1865,

' ' ' 428 ; V. OXT-BENZOIC aldehydb).

OXY-BENZYLlDENE-BI-'aBEA
C,Hj(OH).CH(NH.CO.NHj), v. o-Oxv-benzoio
aldebtde.

OXY-BENZYL-MALONIC ACIS. Ethyl
derivative CjH,-OH(OEt).OH(COjH)j. [c.

120°}. Formed from benzylidene-malonio acid

and cold alcoholic EOH (Claisen a. Crismer, A,
218, 141). Crystalline. Split up at 120° into
alcohol and benzylidene-malonic acid [192°].

—

K,A".-Ag^".
JtoineTi^e f, Bstizni-TABTBOtiia AOip.

INE

0XY.BEI7ZYL-IirETHYL-ETHTL.FYBI»n).

_

CH,Ph.C<N.OMe^^OEt. [19S•6^.

Forme'd from phenyl-aoetamidine hydrochloride,
ethyl-acetoacetio ether, dilate (10 p.c.) KaOH,
and alcohol (Pinner, B. 22, 1623). Needles, m.
sol. water, v. e. sol. alcohol.

Si-oxy-benzyl-methyl-ethyl-pyTimidine

CH(OH)Ph.O<^:gJ*^j^0Et. [148°-152°].

Formed from oxy-phenyl-acetamidine, aceto-
acetic ether, and NaOHAq (Pinner, B. 23, 2951).

OXY-BENZYI-METHYL-FYBIUISINE

CH,,Ph.C<^;^^^2j^0H. [175°]. Formed

from phenyl-acetamidine, acetoacetic ether,
alcohol, and dilute (10 p.c.) NaOH (Pinner, B.
22, 1622). Prisms, m. sol. hot water.

Ozy-benzyl-di-methyl-pyrimidine

CH^h.C<^:^|^^j^CMe. [181°]. Formed

from phenyl-acetamidine, methyl-acetoaoetie
ether, and NaOHAq (P.). M. sol. water.

Oxy-di-benzyl-methyl-pyrimidine

CHPh.C^:^^^gj>C.OHJPh. [192°]. Formed

from phenyl-acetamidine, benzyl-acetoacetio
ether, and NaOHAq (P.). Needles, insol. water.

Bi-oxy-benzyl-methyl-pyrimidmeC,»H,jN,0,

w. CH(OH)Ph.C<^:gJJ«jjj^CH. [216°],

Formed from oxy-phenyl-acetamidine, NaOHAq
and aceto-acetio ether in the cold (Pinner, B,
23, 2949). Long needles, v. si. soL water, si.

sol. alcohol, sol. acids and alkalis. — BrHCl. .

[217°]. Needles.-B'0,H,(NO,),OH. [176°].
AgCg^HiiNgOj: white pp.

Acetyl derivative

CH(OAc)Ph.C<^;gJg^^CH. [170°]. Formed

by boiling with Ac^O. Yields AgO,.H„N,0„
B'HCl [188°], and B'CjHj(NOj),OH [160°].

Benzoyl derivative Ci^uBzN^O,.
[205°-208°].—BTBCl. [240°]. From the base
and BzCl.

Bi-oxy-benzyl-methyl-pyrimidine. [233°].

Got from potassium methyl-nracil and benzyl
chloride (Hagen, A. 244, 1).

Di-ozy-benzyl-di-methyl-pyrimidine

CH(0H)Ph.C<^:°|^^2j^0Me. [155°]. Formed

from oxy-phenyl-acetamidine, NaOHAq, and
methyl-acetoacetic ether (Pinner, B. 23, 2961).—
B'HOAc: needles.—AgO„H,gN,0,: white pp.

OXY BENZYL . (/3) NAPHIHULAMINE.
The following compounds have been prepared
by reducing the products of the action of (S)-

naphthylamine on the corresponding aldehydes
(Steinhart, A. 241, 341; Emmerich, A. 241,

352) :—
l:2]O.H,(OH).CH,.NHC,oH,.

[188°].

[1:2]C„H,(0H).CH,.N(N0)C,„H,.
l:2]C.HJ0Me).CH;^NH.0„H,.
:i:4]C,H,(0H).CH,.NHC„H,. [117°]".

:i:4]C,H, OH).CH,.N(NO).0,oH,. [142°].

l:4]O„H,(OMe).CH,.NH0,^,. [101»].~B'HOL
[195°].—B'jHjPtCl,.—/iri<rosa7ni»«
CA(OMe).CH,.N(NO).C„H,. [133°].

OXY-BENZYL-ISOPHtHALIC ACID. Bern-
hydryl-isophtkaUe nei4- Anhydri^*

[147°].—B'HCl.

[165°].

[92°]. ;°).



DI-OXY-BUTANE.

0.arCH<S:oo°°"^> [207*]. Formed by

the action of zino and HClAq on benzoyl-iso-
phtbalio acid (Zincke, B. 9, 1763). Needles
(from dilute alcobol).—BaA', 2|a(i.—AgA' : pul-
verulent pp.—EtA'. [115°]. An isomeric acid,

obtained by reduction of benzoyl-teiephthalio
acid, forma Oa(0,;HjOJ, 3aq (Weber, J. 1878,
103).

f-OXy-BEKZYL-PHTHALIMIDINE

C.H,<g^>N.C,H.OH or

0A<g§c";i;3i)>0. [187°-1981.

Formed from the amido- compound by the diazo-

reaction (Hafner, B. 23, 344). Bed needles.

Converted by cone. HClAq at 150° into a base
O.H,NO..

OZYJEHZTL-FTBIDIKE TETSAHYDBIDE

C,H,.CH<°°:^(^ >CH,. (P).Be»,zyl.piper.

idone. [118°]. Formed by distilling S-amido-a.

benzyl-valeric acid (Aschan, B. 23, 3696). Pearly
plates (from hot water). B'0A(^02),0H.
[97°]. Crystals, si. sol. water.

Nitrosamine C,,H„(NO)NO. [62-5°].

OXY-BENZYL-FYBIUIDmE CABBOXTLIC

ACID CHsPh.C<^:^(^^^)>CH. [230°].

Formed from phenyl-acetamidine, ozalacetic

ether, and (10 p.c.) NaOHAq (Pinner, B. 22,

1627). Prisms, v. si. sol. water.
OZT-BENZYI.-FYBOTABTABIC ACID

C^,.CH(OH).CH(COgH).CHMe.COjH. PhenyU
hamoitamaUc add. Formed from benzoic alde-

hyde, sodium pyrotartrate, and Ac^O at 125°

(Penfield, A. 216, 119 ; Fittig a. Liebmann, A.

255, 257). The acid splits up, at the moment
of liberation, into water and anhydride. —
CaCi^HiP, 3aq.—BaA" 2aq.—Ag^A".

Anhydride Oi^,jO,. Phenylhomopara-
come aoid. [177°]. Plates (from water).

—

AgC,^„0,: crystals, m. sol. water.—BaA'' aq.
—CaA".

iBomeride

C^i.0H(0H).CMe(C0jH).0H,.C02H. Formed to-

gether with the preceding acid. Its saltBaCj^HijO,

is got by heating the anhydride with baryta-water.
—^CaA"aq.—AgjA" : bulky flocculent pp.

Anhydride OHPh<g^«((CcHf>.
(124-5°). Yields Ba(0„H„OJ„ CaA',2aq, and
AgA'.

DI • OXY • BENZYL - QITIKOLINE CABB-
OXYLIC ACID. Ethyl derivative

°'^*<^%fif^^^' C"'°]- ^""-edby

reducing benzyl-o-nitro-benzoyl-malonio ether

(Bischoft, B. 22, 386).

OXY-BEHZYL-SUCCINIC ACID C„H„0, i.e.

rhCH(OH).CH(COjH).CHj.COjH. Its salts are

formed by warming the ai&ydride with bases.

—

CaC„H,.0..—BaA" 2aq.—Ag^".
Ethyl ether
CHPh{OH).CH(COsEt).CHjCOJH. Oil.

Anhydride C.H,.CH<g5g'°^>CH,.

Phenyl-paracome acid. [99°]. Formed by

heating Bodium succinate with benzoic aldehyde

and AOjO (Fittig a. Jayne, A. 216, 108 ; 256, 63).

Jteedles (from water) ; converted by NaOEt into

phenylitaconio acid. Tields Ca(0„H,O,), 2aq,

BaA', 3aq, and AgA', and the ether EtA' (262°

at 25 mm.).

p-OXY-BENZYL-THIOCABBIUIDE
Cja:,(OH).OH,NOS. From p-oxy-benzylamine,
CS^ and HgCL, (Salkowski, B. 22, 2144). Liquid,

sol. alkalis.

^-OXY-BENZYI-THIO-TTBEA. Methyl de-
rivative 0,H,(OMe).CH,.NH.CS.NHj. [95°].

(Goldschmidt a. Folonowska, B. 20, 2409).

Di-ozy-di-benzyl-thio-urea. Di-methyl
derivative (0,H,(OMe).CHj.NH)jCS. [150°].

o-OXY-BENZYl-p-TOLTTIDINE C„H,5N0 i.e.

C„Hi(0H).CH2.NH.0AMe. [116°]. Formed by
reducing o-ozy-benzylidine-p-toluidine in alco-

holic Solution with sodium-amalgam (Emmerich,
A. 241, 346). Crystals. Yields the methyl deri-

vative C,H,{OMe).0Hj.NHC,H,Me [110°] and a
tetra-nitro- derivative [168°].—B'HCl. [147°].—
B'jH^PtCl, : reddish-yellow needles.

p-Oxy-benzyl-jp-tolnidine [186°]. Yields

B'jHjPtCl, and C,H,(OMe).CKj.NHOeH,Me [68°],

whence B'HOl [160°], B'jHjPtCl, and the nitros-

amine C^,(OMe).CHj.N(NO).C^H,Me [108°].

j>-Ozy-benzyl-o-toIaidine. Methyl deriva-
tive. [55*^. Triangular plates (Steinhart, A.
241, 340). Yields an oily nitrosamine.

o-OXY- BENZYL -UREA CgH.oKjO, *.e.

OsH4(OH).CH2.NH.CO.NHj. [170°]. Formed by
warming o-oxy-benzylamine hydrochloride with
potassium cyanate (Gtoldschmidt a. Ernst, B. 23,

2745). Prisms, v. sol. hot water.

Methyl derivative
CsH,(0Me).0H2.NH.00.NH, [127^.

jJ-Ozy-benzyl-urea. Methyl derivative
[167°]. Needles (Ooldschmidt a. Polonowska,
B. 20, 2409).

S-OXY-o-BENZYL-VALEBIC ACID
CH2(0H).CHj.CH2.CH(CHPh).C0aH. Formed
from nitroso-oxy-benzyl-pyridine tetrahydride

and NaOHAq (Aschan, B. 28, 3697). Liquid,

m. sol. hot water.
7-0zy-j3-benzyl-valeric acid

OH,.CH(OH).CH(CH,Ph).CHj.COjH. [76°].

Formed by carefully adding dilute EGl to its Ca
salt obtained from the lactone (Erdmann, A.
254, 217). Prisms (containing aq). Melts at

56° when hydrated. HClAqconverts it into the

lactone.—Ca(0,jH,50,)s 4aq.—CaA'j daq.

Lactone CB^.CB.<^^'^^^' [86°].

Got by reducing benzyl-acetyl-propionio acid

[99°] with sodium-amalgam, and boiling the

product with dilute H^SO^. Large crystals.

DI-OXY- BUTANE CHj(OH).CHEt(OH).
n-Butylem glycol. Mol. w. 90. (192°). S.G.

p 1'0189. Obtained from ua-di-bromo-n-butane

by boiling with baryta-water (Grabowsky a.

Saytzeff, A. 179, 325). Liquid, v. sol. water.

Yields glycollic and glyozylic acids on oxidatiom
Di-ozy-butane C,H,„Oj».e. CHj(OH).CMejOH.

IsohtUyUne glycol. (178°). S.G.a 1-129. Formed
from the bromide and K,CO,Aq (Nevoid, O. B. 88,

65, 146) and by the action of HClAq on isobutyl

alcobol (Lwofi, Bl. [2] 48, 112). Formed also in

the alcoholic fermentation of sugar (Henninger
a. Sanson, C. B. 96, 94 ; 106, 208). Does not
form an acetal with aldehyde (Locbert, A. Ch.
[6] 16, 68).



e»4 m-OXY-BtJTAirai.

Bi-«y-l)utaneCHM;e(OH).CHMe{OH). (184°).
Foraaed by heating s-bntvlene oxide with water
at 100° (Eltekoft, J. B. 14, 372). Liquid.

Di.oxy.l)utaii8CHMe(OH).CH,.CHjOH. ($)•
-ButyUne glycol. (207°). S.Ct. 2 1-0259. Formed
by reduction of a dilute, slightly acid, solution
of aldol by sodium-amalgam (Kekulfi, B. 6, 56

;

A. 162, 310; Wurtz, O. B. 97, 473). Thick
liquid, misciMe with water. Ac^O at 100° forms
CjH,{OAq), (207°). S.G. s 1055. HIAq yields
q,HJ, S.G. 2 2-291.

Di-oxy-butane C.H,(OH;)j. (184°). S.G. 2

1-048. Obtained, viA q,H,(OAo), (o. 200°),
from the crude O^HjBr, got from fusel oil

(Wurtz, A. Ch. [3] 65, 452). Liquid, misoible
with water.

Di-oxy-butano CHj(OH).CHj.CHj.CHj(OH).
Tetramethylene glycol. (204°). S.G. 1-011,
Formed by the action of dilute HjSO^ on tetra-
methylene dinitramine 0,H.(NH.NOJ, (Dekkers,
B. r. C. 9, 101).

Tri-ozy-butane

CHa.CIH(0H).CH(OH).CHs(0H). Butenylgly-
cerin. (173° at 27 mm.). Formed from crotonio
aldehyde by reduction, addition of bromine, and
boiling the resulting CHs.CHBr.CHBr.CH,OH
with water (Lieben a. Zeisel, M. 1, 832). Thick
liquid with sweet taste. Ao^O yields CjH,(OAe),
(262°). yields C4H,(0H),C1, C.H,(OH)CL, and
AH-OCl (Zikes, M. 6, 348).

Tri-oxy-butane 0,Bii„0,. (240° at 18 mm.).
Formed from isobutyl iodide by chlorinating and
heating the resulting tri-oMoro-butane with
water at 170° (Prunier, Bl. [2] 42, 261 ; C. B.
99, 193). ITields nearly solid C«H,(OAc),.

Tetra-oxy-bntane v. Ebyihbiie.
OXY-B0IANE TKICASBOXYLIC ACID

CMe(OH)(COjH).CH(COjH).CHjCOiH.
Lacterue C!,H,Og. Formed by heating

acetoauccinio ether with KCy and HCl (Bach, A.
234, 35). At 180° it yields pyrocinchonic an-

hydride. — BaA". — CaA". — Ca3(0,H,0,)j. —
Ba,(C,H,0;)^

Oi-ozy-butane tetra-carboxylic ether

CH(C0^t)j.CH(0H).CH(0H).CH(C02Bt)j.
Formed by the action of malonic ether on gly-

oxal in presence of cone. ZnCl^ Aq (Pdlonowsky,

A. 246, 2). Oil, not volatile with steam.
Tetra-oxy-butane tri-carboxylic acid

C02H.0H(0H).CH(0H).CH(0H).C(-OH)(C0jH)y
[147°]. Formed by oxidation of levulose carb-

oxylio acid by dilute HNO, (Diill, B. 24, 348).—
KjHA'". Large prisms.—CasA"'2 6aq.

OXT-BUIAlirS-FHOSFHOinC ACID
C,H,.CH(OH).PO(OH)j. [163°]. Formed from
isobutyric aldehyde by successive treatment
with PClj and water (Fossek, M. 5, 640). Tri-
metric crystals ;a:6-.c= •97:1:3-94.

OXT - ISOBTTIAHE SULiT'HONIC ACID
CMe2(OH).CH2SO,H. Formed from ammonium
sulphite solution and isobutylene bromide or
CHjBr.OMe^OH (Guareschi a. Garzino, Ann.,
^Um.:fwrm. [4] 6, 110; 9, 96).—BaA'j l^aq.-
NaA': plates (from alcohol).

DI-OXY BTTTTL-BEKTZEBTE C,„H,.0„ i.e.\

C.H..CH(0H).Cja:,.CH,0H. (200°). Formed
ty the action ofsodium-amalgam on an alcoholic
solution of O.H..COj.CjH,.CHO which is got
from phenyl propyl ketone by successive treat-
ment with OrOjOl, and water (Buroker, C. B. 94,
220). Syrup. Forms oUy C,^„(OAe},

ISOBTTIYL-o-OXT-BENZOIC AQIS
C,H,(C,H„)(OH)CO^ [4:2:1]. Foi-med fross
C„H^(CjH„)ONa and 00^ at 140° (Dobrzyok^
/. pr. [2] 36, 391). Needles.—CaA'j 6aq.—
BaA'j 2aq : needles, v. sol. water.

Ethers Uek'. [64°]. (266°).—EtA'. (276").
Oil.—C.HsA'. [68^. Formed from the acid,

j)henol, and POCI3. Converted by long boiling
into 0„H,.Oj [158°].

DI-OXY-BUTYIENE 0,H5(0H)j. OrotomyU
em glycol. (197°). S.G. 2 1-0616 ; 2S 1-0465.
Obtained by the action of boiling baryta on its

formyl derivative which is formed when erythrita
is distUled with formic acid (Henninger, B. 6,
1060 ; A. Ch. [6] 7, 216). Liquid, sol. water.
Yields C«H.(OAc)j (203°).

DI-OXY-DI-BTTTYL-DIKETONE.

Anhydride ^^ke^^>0<:°^^^^^-
Di-methyl-oxetme. (169-5° i.V.). S.G. 2 -979.

Formed, together with COj, by heating its carb-

o^ylic acid Ei|,^12^J>C<0H,.^^^,
(divalonio acid) [130°] which is got by the action
ofNaOHAqat 90° on 'divalolaotone,' the pro-
duct of the action of NaOHAq on valerolactone
(Fittig, 256, 128). Liquid. Volatile with steam.

OXY-BUTYL-MAIEIC ACID. Lactont

acid.

[210°].

CHPr<^(^°»^)^OH. Propaamic

[124°].
_
Formed by distilling the bromide of

propyl-itaconic acid with steam; the acid re-

mains behind and is extracted with ether (Fittig,

A. 256, 108).—Needles.—BaA',.
OXY-ISOBTJTYL-MALOHIC ACID 0,H,jO.i.«.

CA.C(OH)(CO^).,. [110°-114°]. Obtained from
CACCl(COjEt)jandKOHAq (Conrada. Biachoff,

B. 13, 600 ; 14, 617 ; Guthzeit, A. 209, 237).
Deliquescent mass, v. e. sol. water.

DI-OXY-ISOBUTYL-METAFYBAZOLE
C,H,.CH—N.

C,H,jNjOj ix.
I

^C(OH).
C(0H):N/

Obtained by boiling with dilute HCl the product
(C,H,.CH(CN).NH.C0.NHJ of the action of urea
upon valeric-aldehyde-oyanhydrin. Small white
needles. M. sol. alcohol and hot water, si. sol.

oold water. Diasolves readily in alkalis (Pinner

a. Lifschutz, B. 20, 2356).
OXY-BTTIYL SVCCINIC ACIB. The salts

are got by the action of bases on the anhydride.

Ca(C,H,jO,) 5aq.—BaA" 2aq.—Ag^A". Anhy-

dride CHPr<Q-°(^^'^>0H3. Propyl-pwra-

conic acid [.73-5°]. Formed by heatingbutyric
aldehyde with sodium succinate and Ac^O
(Schmidt, A. 255, 68). Needles (from ligroin).

Yields heptenoic acid and oxy-heptoic lactone on
distillation.- Ca{CgH„0,), 2aq.—BaA'j.— AgA'.

Ethyl ether EtA'. (o. 214° at 96 mm.).
Oxy-isobntyl-snccinio acid. Salts. —

Ba(0,H,A)s2aq.-AgjA".
Anhydride. Formed, like the preceding

isomeride, using isobutyric aldehyde (Zanner, A,
255, 86).—Ba(C8H„0^)23aq.—CaA'22aq.—AgA'.

OXY - BUTYBAMIDINE C^H.oNjO i.e.

0Me2(0HJ.C(NH).NHj. The crystalline hydro-
chloride is formed from oxybutyrimido-ethyl
ether and NH, (Pinner, B. 17, 2009). It is v. e.

sol. water.



OXY-BtlTYRIO AGID.

*-63Ct-«.BTrTTBiO ACtD 0,H,0. t.e.

CHEt(OH),COaH. }lol. w. 104. [43°]: Formed
by the action of moist Ag^O upon bromo-ro-
fcutyrio acid (Nanmann, 4. 119,115; Friedel a.
Machuoa, A. 120, 279), and by the action of HCy
ind HOI on propionic aldehydiB (Frsohibiteck,
B. 9, 1312). Formed also by reduction of ethyl-
glyoxylio acid. Deliquescent oryBtalSi Yields
propionic acid on oxidation (Markownikpff, A.
176, 309 ; Ley a. Popoff, A. 174, 61).—Ca'A. 6aq.
ZnA',2aq. S. 2-35 at 18°.—AgA' : jmsms.

Ethyl ether EtA'. (167° i. V.). S.G. 2
1-004 ;

la .995 (Sohreiner, B. 12, 177 ; A. 197, 21).
Yields ethyl-glyoxylic ether on oxidation (Aria-
toff a. Demjanoff, C. 0. 1887, 1167). Acetyl
derivatiye CHEt(OAo).COjEt (198°) (Gal, A.
142,373). Butyryl derivatiye (215°).

Meihyl derivative GHBt(OMe).COjH.
Foi^med .from its Me and Et ethers which are
made by the action of NaOMe on bromo-butyrio
ether (DuvilUer, O. B. 86, 47, 1026; 87,931;
«8, 598 ; A. Oh. [5] 17, 528). Liquid, sol. water.
—AgA'.—MeA'. (150°-155°i.V.).—EtA'. (160°)
(D.) ; (148° i. V.) (Sohreiner, A. 197, 16).

Ethyl derivative CEEt(0Et).C02]?.
Formed from its ether, which ja m^de froiu
bromo-butyric ether and NaOEt. Liquid, v. sol.

water.—KA'.—iBaA'j ^AgA'.—MeA'. (157°).—
EtA'. (168°-174°) (D.) ; (169° iiV.) (S.).

Methyl derivative of the amide
€HEt(OMe).CONHj pS"]- Formed from
CHEt(0Me)<C02Me and alcohoUo KH, (D.).

Slender needles, y. sol. water.
Ethyl derivative of the atipide

OHEt(OEt)CONHj. [69°]. Lamina, sol. water.
/S-Ozy-n-butyric acid

OH,.CH(GH).CHj.0OjH. Gccura in nri^e and
blood of diabetic patients (Etilz, Zeit. Biol. 20,
165 ; 23, 329 ; Minkowski, Fr. 24, 163 ; Stadel- '.

mann, Zeit. BioL 32, 456 ; Wolpe,G. C. 1887, 277
;

'

Sugonneng, Bl. [2] 47, 545 ; Deicbmuller, Szy-

;

man^, a. Tollens, A. 228, 92). Formed by

;

reducing acetoacetic acid with sodium-amalgam i

(Wislicenus, A. 149, 205), and from propylene
chlorhydrin by successive treatment with ECy
and EOH (MarkownikoS, A. 153, 237). Gbtained
siao by,oxidiising aldol with moist Ag^O (Wurtz,
C. B. 76, 1165). Thick syrup, ydlatile with
steam. Decomposes at 130° into water and
(a)-protonic acid. When prepared from urine

it is laivorotatory ; [o]d = —23"4.—NjiA' : yery
deliquescent needles.—ZnA',.—CuA'.—^AgA'.

Ethyl derivative
CH,.OH(OEt).0Hj.CO;^. (c. 215°). Formed by
theaction of HCl on the nitrile, which is formed
by combining allyl cyanide with alcohol (Fiimer,

B. 12, 2057).

Ami4e GH,.CH(GEt).CHj.CGNHr [71°].

7-Oxy-n-bntyTio acid

CH2(0H).CH2.CH,.CG2H. Obtained by the action

of boiling lime- or baryta-water upon its lactone,

which is formed by treating auccinyl chloride,

dissolyed in HOAc and ether, with sodium-
Amalgam (Saytzeff, B. 6, 1255; A. 171, 270;
J.pr. [2] 25, 66 ; Bl. [2] 37, ^0). Formed also

bom C£[^r.CH2.0H20H by successive treat-

ment with alcoholic ECy and potash (Friihling,

M. 3, 700), and by boiling oxy-ethyl-aoetoacetio

ether with cone, baryta-water (ChanlaroS, A,

i|26, ^3;25). Liquid, which volatilises in the.cold.

TolatUe with steam. Sol. water. Forms the

lactone slowly in the cold, more qniokly on
heating. Chromic acid mixture oxidises it to

succinic acid.—KA' : deliquescent tpfts.—NaA'.

—ZnA'j (dried at 100°).—BaA', (dried at 110°)

:

dendritic mass (froin alcohol).

Lactone CH^^^-°Q>0. (206°). S.G.

1,1-1441; w 1-1286. C,E. (0° to 16°) -00086.

^utyrblaotvne. Formed as above. Forlnedalsoby
heating the lactpnic acid of 7-oxy-ethyl-malonio
acid at 120° (Bader, 4.227, 22), and by heating
7-chloro-buty.ric ttcid at 200° (Henry, 0. S. lOl,
il58). Mobile Kqnid, m.yoible with water, but
separated therefrom by K^OO.. May be con-
verted into «-.butyrio acid by successive treat-

ment with HI and sodjum-amalgam.
o-Oxy-ispbutyric' acid (OHs)jC(OH),COjH.

4eet<mio',acid. Butylac^e,(wid. [79°]. (212°).

Formation.—1. From acetone, HOy, and
HClAq (Stadeler, A. Ill, 320).—2. From bromo-
isobutyrio acid and moist AgjO or NajCOsAq
(MarkownikoS, A. 146, 339 ; 163, 228, 261 ;

Fittig, A. 290, 70).—3. From dimethyl oxalate
by treatment with ZnHoj followed' by water
(Frankland «. Duppa, A. 133, 80 ; 135, 25).—
4. By oxidising isobutyric acid with alkaline
KMnO, (R. Meyer, A. 219, 240).—6. By oxidising
di-oxy-pentane (amylene glycol) with diluted
HNO, (Wnrtz, i. 107; 197).—6. By heating
acetone-chloroform with water at 180° (WiU-
gerodt, B. 15, 2307; Bl. [2] 39, 157). Hygro-
scopic needles, v. e. sol. water, alcohol, and
ether. Volatile with steam. Sublimes at 50°.

Yields acetone and acetic acid on oxidation.
Phenyl-hydrazine at 160° forms a ^-phenyl-
hydrazide [152°] converted by nitrons a,cid into
a nitrosamine [99*^ (Beissert a. Eayser, J3. 22,

plates, si. sol. water. S. -6 at 15°.—AgA' : stel-

late groups of nacreous scales. S. 7.

flthyf ether EtA'. (151°).

Ethyl derivative (0Hs)2C(0Et).C0iH.
(180°). S.GJ 1-0211 ; if 1-0101. Formed from
CMejBr.OOjH and KOEt (HeU a. Waldbauer, B.
10, 449).—BaA',aq.—EbA'jaq.—ZnA'y—AgA'

:

plates : m. sol. water.^EtA'. (165°).

Isopropylidene derivative Ci^'E^fi^i.e,

CMej(O.CMej,COjH)j, (197°uncor.). V.D. 120-3

(calc. 124). Formed by the action of EOH (8

mols.) on acetoQe-chlproform (2 mols.) and
acetone (1 mol.), or upon a mixture of chloro-

form (1 mol.) and acetone (2 mols.) (Willgerodt,

B. 20, 2445; Engel, C. B. 104, 688). Liquid,

converted into oxy-isobutyric acid by heating
with water. — CaA"liaq.—BaA"iaq.—PbA"
(W,); PbA"2aq (E.).—ZnA"»q : small scales

(W.); ZnA"2aq(E.).
Nitrile v.,Acetous cvANHyniiiN, yol.j. p. 31.

Anhydride CjHuOs i.e. 0{(!!Mej.C02H)j,

DibutylacMc acid. A,product of the action A
alcoholic potash on chloro-isobutyrio acid (Bal-

biano, /. 1878, 704 ; 1880, 789). Amorphous,
v. sol. water.—Na^A." ; deliquescent.

aiS-Di-ozy-butyric acid

CH,.OH(OH).CH(OH).COjH. [80°]. Formed by
boiling bromo-oxy-butyrio acid with water (C.

Kolbe, J.pr. [2] 25, 390), and byheatingfl-methyl.
glycidic acid with water at 100° in sealed tube(
(Melikoff, J. B. 16, 526 ; B. 21, 2055). Mass o(

Blender needles, y. e. sol. water, not volatile with



OXY-BUTYBIO ACID.

Bteami

—

kgA.'; needles. Qives a silver mirror
vhen boiled with water.

Ethyl ether 'EW. (0.228"). Liquid.

Anhydride v. METHXL-OLTOiDia aoid.

jBY-Si-ozy-bntyrio acid

CHj(OH).OH(OH).CHj.COjH. Butylglycerie

acid. Formed from 0Hj(OH).CH(OH).CHj01 by
Euooessive treatment wim KOy and dilute HNO,
(Hanriot, A. Ch. [5] 17, 106). Formed also by
warming its anhydride with water (Melikoff, B.
16, 2587). Thick liquid, v. sol. water, alcohol,

and ether.—BaA', : amorphous.

Anhydride CH,<^^-°^^°>^. Butyl-

glyddic aeid. Formed from (;S)-crotoDic acid

by BuccessiTe treatment with HOGl and alcoholic

potash. Mobile liquid. 'Onites with HCl, form-
ing chloro-ozy-butyrie aoid [99°]. The ether
C^HjEtO, (lAS'-lBO"), S.G. m -9931 is formed
by the action of sodium-amalgam on a mixture
of epichlorhydrin and chloroformic acid (KeUv,
S. 11, 2225).

Si-ozy-isobntyric acid

CHj(OH).OMe(OH).COjH. [100°]. Formed from
o-methyl-glyoidio acid (g. v.) by warming with
water at 100° (Melikoff, J. B. 16, 635). Prisms,
V. sol. water.—KA'^aq: small prisms.

Tri-ozy-isobntyric acid

(CK,(0H))jC(0H).002H. [116°]. Formed from
glycerose by successive treatment with HCy and
ECl (Fischer a. Tafel, B. 22, 106). Prisms
(from alcohol), insol. benzene. HIAq followed

by zinc-dust yields isobutyric acid.—CaA'2 4aq.

—PbA'^aq : needles, si. sol. hot water.

A tri-ozy-butyric acid is also formed in the

oxidation of galUo acid and tannin by dilute

HNO, (Bottmger, A. 267, 248).

Beferences.—^Bbouo- and GELOso-oz^BnTYBia
ACIDS.

/3-OXY-n-BTTITSIC ALDEHYDE v, Aldol.
a-OXY-ISOBUIYBIC ALDEHYDE

0Mej(OH).0HO. (o. 90°). Obtained by boiling

with HOAo the compound OjjHjsOa formed by
the action of NaOC^H, on iodoform (Gorboff,

J.pr. [2] 41, 243). Mobile liquid, oxidised by
AgjO to oxy-isobutyrio acid [79°]. Forms with

water a hydrate [o. 70°]. Polymerises on stand-

ing, forming prisms [c. 65°] v. sol. water.

Di-isobntyl derivative of ozyisobutyrio

orthaldehyde 'CMe2(O0,H,).0H(OH)(OC4H,).

(125°). S.G. 2 -9041. One of the products of

the action of iodoform (or iodine) on NaOO,H,.
Oil, with bitter taste. Converted by HOAo into

isobutyl acetate and oxyisobutyric aldehyde.

OXY-BUTYKIC IMIDO-ETHYL ETHEE
CMe2(0H).C(NH)0Et. The hydrochloride

CsHisNOjHGl is formed from acetone, HCy,
alcohol, and HCl (Pinner, B. 17, 2009).

'

It is

crystalline.

OXYBUTYEOCYAMINE v. Guanido-eciyiiio

ACID.

0XY-CA7FEI1TE v. OArFEinE.

OXY-CAMFHOB v.CAMPHOBand CAMPHOiJiNia

AOID.

OXY-CAMFEOBAMIC ACID v. Camphobio

ACID.
OXY-CAKFHOEIC ACID v. Camphobio acid.

OXY-CAMFHOSIC ANHYDBIDE v. Cam-

PHANIO AOID.

OXY-CAMFHOBONIC ACID v. Camphobonio

ACID.

OXY-CAFBOIC ACID «. Oxy-bexoio Aon>.

OXYTBICABBALLYLIC ACID. Methyl
derivative CjH<(0Me)(00jH),. Formed by
heating (C3H5)2C(0Me).C02H with dilute HNO,
(Schatzky, J. B. 17, 85). Syrup.—OaH,^"^ iaq.

—BaH4A"'j2aq.
OXY-CABBOSTYBIL v. Di-ozt-quinolini!.

OXY-CABBOXYLIC ACID v. Benzene-ibi-
QUINONE.

OXY-o-CABBOXY-FHENYL-ACETIC ACID
C02H.0,H,.CH(0H).C0jH. Formed from
COjH.CgHj.CO.GO^H and sodium-amalgam
(Scherks, B. 18,'381). Quickly changes, when
set free, to the anhydride (phtbalide oarboxylic

acid) [149-5°].

Ozy-carboxy-di-phenyl-acetic acid

C,H,(COjH).0Ph(OH).COja. [c. 80°]. Formed
by warming benzil o-carboxylic acid with alkalis

(Graebe, B. 21, 2003).—Kj,A" 2aq.
Di-ozy-di-carbozy-phenyl-acetic acid. Tri-

ethyl-ether CaH(OH)j(COjfit),.CHj.COJEt.
[98°]. Formed from acetone dicarboxylic ether

and sodium (Comehus a. Fechmann, B. 19,

1448). Needles (from alcohol), insol. water.

7.OXY - o - CAEBOXY - PHENYL - BUTYEIC
ACID. Lactone C„H,„0,. [121°]. Formed
by reducing the anhydride of carboxy-benzoyl-

propionic acid with sodium-amalgam (Boser, B.
17, 2773).—AgC„H,04.-Ag,C„H,A-

An isomeric lactone [140°] is obtained by
reducing phthalyl-propionio acid (Gabriel a.

Michael, B. 11, 1681). — BaO„H,<|0,. —
Ba(C„H,0,),.-AgC„H,0,.

OXY-CABBOXY-FHENYL-FBOFIONIO
ACID. Lactone C,„'BgO,i.e.

^<o/^
phthalyl-acetic aoid with
and acidifying (Gabriel a. Michael, B. 10,

1568,2200). Needles (containing aq). Yields

Ag0,„H,04, Ag,C,oH,0„ and BaC.oHAaaq.
Iri-ozy-carbozy-phenyl-propionic acid.

^ ,, JMr—OH,.COjH
LactoneU:3:^\G,S^{OB.)Z j>0

[228°]. Formed by reducing its di-methyl de-

rivative (meconic-acetic acid) with HI and F
(Liebermann a. Kleemann, B. 19, 2293). Tables.

Gives a blue colour with FeCl,.

Ethyl ether 'EtA.'. [c. 131°]. Crystalline.

OXYCHBYSOQTTINONE v. Ghbiboqcinone.
OXYCINCHENE v. CraoHENE.
OXYCINCHONIDINE v. CmoHONlDiNE.
OXY-CINNAMIO ACID v. Gouuabio aoid.

o-Ozy-oinnamic acid. C^Hj.CH:C(0H).C0jH.
Formed in small quantity in the preparation of

the isomeric phenyl-glycidic acid by the action

of alcohoUc potash on C,Hj.CHBr.0H(0H).00jH
(Plochl, B. 16, 2821). Eeadily decomposes,
yielding phenyl-acetio aldehyde and di-ozy-

phenyl-propionic acid.

Phenyl derivative
0„H5CH:C(0Ph).C0^. [180°]. Formed by
heating sodium phenoxy-acetate with benzoio

aldehyde and Ac^O (Oglialoro, O. J. 40, 276).

Prisms.—AgA' : prisms (from water).

(3, 2, l)-Di-ozy-oinnamic acid

[3:2:l]C^,(OH),CH:CH.COjH.

Anhydride C,H,(0H)<;^5gJ.

OH;-—CH,.00,H
>0 Formed by reducing

sodium-amalgam,

m-Oxy-



OXY-CROTONIC ACID. 607

tdUHtarm. t280''-285^. Formed by heating
pyrooateohin with malic acid and H-SO. (Bez-
zari, G. 15, 34). Needles, si. sol. cold water.
Eeduoes salts of Au, Cu, and Ag.

(4, 3, l)-Di-oxy-cinnamio acid v. Cappeio
ACID.

(5, 2, l)-Di-oxy-oinnamio add
[5:2:l]C.H,(OH),CH:CH.COjH.

Anhydride [5 ^]c„H3(0H)<<'H:gH

[250°]. Formed by heating a mixture of hydro-
qoinone, malic acid, and HjSO, (Pechmann a.

Welsh, B. 17, 1648). Needles, v. sol. alcohol.
Yields an acetyl derivative [147°] crystal-
lising in needles. The methyl derivative
[103°] is got from [5:2:1] OjH3(OMe)(OH)CHO
by boiling with AojO and NaOAo (Tiemann a.

Maier, 14, 1996).
o-Methyl derivative

[6:2:l]0,H,(OH){OMe)CH:CH.COjH. [180°]. Ob-
tained from CsHs(NHj)(OMe)CH:CH.COiP bythe
diazo- reaction (Schnell, B. 17, 1387). Crystals.

Di-methyl derivative
C,H3(0Me)jCH:CH.C0.^. [143°]. Obtained by
methylating the o-methyl derivative. Needles.
Yields di-methyl-gentisio aldehyde on oxidation
with KMnO,.

(4, 2, l)-Ili-ozy-cinnamio acid v. Umbeujc
Aan>.

op-di-ozy-cinnamic acid. Phenyl-methyl
derivative C,H4(0Me).CH:0(0Ph).C0.J[.
[200°]. A product of the action of anisic alde-

hyde and Ac^O on sodium pbenoxy-acetate
(Valentini, 0. 14, 147). Bectangular tablets, sol.

hot alcohol.—MeA'. [100°]. Laminsa.
Anhydride of the phenyl derivative

CijHioOj. [113°]. Formed from salicylic alde-

hyde, Ac^O, and sodium phenoxy-acetate (Oglia-

loro, C. O. 1887, 1164). Yellow prisms, v. si.

sol. hot water.
Tri-ozy-cinnamic acid v. ^sculeho aoid

and Daphnetin.
Tetra-ozy-cinnamic acid. Di-methyl

methylene ether
C.H(0jCBy(0Me)2CH:CH.C0jH. [196°]. Formed
from apiouc aldehyde, ACjO, and NaOAc (Cia-

mician a. Silber, B. 22, 2485). Small yellow

needles (from hot alcohol), si. sol. ether and hot
water.

OXY.CINNAUIC ALSEHTDE v. Coumabio
Aldehtde.

Si-ozy-cinnamic aldehyde. Methyl deriva-
tive V. Febulio aldehide.

OXT-CINNOLINE

O.HAO iJS. CA<^^=2^^^- [225°]. Formed

by heating its carboxylic acid at 260° (Bichter,

B. 16, 681). Small prisms, v. sol. alcohol and
ether, si. sol. water. May be sublimed. Sol.

NajCOjAq.—B'jHjPtCl, : small prisms.

Ozy-cinnoline carboxylic acid

O^i'^^^^'%^^^- [0.265°]. Formed from

D-diazo-phenyl-propiolio aoid by heating with

water At 70°. Colourless needles or scales, sol.

HClAq, si. sol. alcohol, nearly insol. water.

OXT-CITEACOKIC ACID C,H,05 i.e.

0<PH^ro!a- [1^2°]. Formed from citra-

oonlc aoid by successive treatment with HOCl
and alkalis (Morawski, /. pr. [3] 10, 69 ; 11,

430; Scherko, A. 227, 233; Michael, X iW. [2]

40, 171 ; Melikofi a. Feldmann, A. 253, 89).

Prisms (containing aq). Hoi water converts it

into propionic aldehyde and COj. With HBr it

forms C.,H,BrO, [156°]. HCl yields, in like

manner, C0^H.C01Me.CH(0H).C0jH [162?].

Salts.— (NHM".— NBtJHA".—KHA".—
BaA" 4aq.—SrA"4aq.—PbA"4Jaq.

Ethyl ether BtjA''. (255°). S.G. 81-1376;

H 1-1167. C.B. (0°-22°) -0008507.
OXY-CITRIC ACID 0^,0, i.e.

C,H3(0H)j(C0jH),. Occurs in beetroot (Lipp-
mann, B. 16, 1078). Formed from aoonitic acid
by successive treatment with HOCl and lime-
water (PawoUeok, A. 178, 150). Deliquescent
mass, V. e. sol. water.—Salts: Ba3A"'2 5aq.

—

CajA", 9aq.—Ca^A'-'jlOaq.—Cd4(C.HA)26aq.—
Cu,(C^,0fc)2a!aq.—Et,A"' : oil with bitter taste.

OXYCOBALTAMINES v. vol. ii. p. 224.

OXTCOMENIC ACID v. Comenio acid.

OXY-CONICEIHE v. Coniinb.

OXY-COPAIVIC ACID v. Oopaivio acid.

OXY-COUUABIC ACID v. Di-oxY-cnntAina
Aom.

OXY-COTTHABILIO ACID «. CouMABiLia
Aon>.

OXY-COTTMABIN v. Anhydride of Di-oxy-
ciNKAMic Acn) and Umbeujeebone.

Di-ozy-conmarin v. Dafhuetik.
OXY-COTTMABONE v. Couuaboke.
/3-OXY-CBOTONIC ACID. Methyl eJeriva-

«i«e CHs.C(OMe):CH.OOjH. [128-5°]. Formed
from 3-chloro-crotonio aoid and NaOMe (Fried-

rich, A. 219,327, 334). Crystals, insol. water.

Ethyl derivative CH,.C(OEt):CH.COsH.
[137-5°]. Formed from CH3.CC]:CH.C02Bt and
alcoholic potash. Prisms, v. sol. alcoholand ether.

—KA' : plates.—KAl' 3aq : needles.—EtA'. [30°].

Decomposed by dilute H^SO^ into acetone, CO^,

and alcohol.

Phenyl derivative CH3.C(0Ph):CH.C02H.
[150°]. Formed by heating sodium i3-chloro-

crotonate or 0-chloro-isocrotonate with NaOPh
(Autenrieth, A. 254, 240). Crystals, v. si. sol.

hot water. Yields CH3.C(0Ph):CHj (162°) on
heating.

The above compounds may be viewed as deri-

vatives of aoetoacetio acid (3. v.).

;3-Ozy-isocrotonic acid. This aoid is not

known in free state, for, like the preceding

isomeride, it would at onoe change to aceto-

acetic acid.

Methyl ether of the methyl deriva-
tive CHj:C(OMe).0Hj.CO2Me. (175°). S.G. i*

1-0285. Formed from CHj:CCl.CHj.C02Me and

NaOMe (Bnke, A. 256, 205).

Methyl ether of the ethyl derivative
CH,:C(0Et).CHj.C02Me. [12°]. (195°). S.G. li

-999.

Ethyl ether of the ethyl derivative
CH2:C(0Et).CHj.C0^t. [29°]. (195° cor.).

Formed from /S-ohloro-isoorotonio ether and
NaOEt (KoU, A. 249, 324). Plates.

Propyl derivative of the methyl ether
CHj:C(0Pr).0H2.002Me. (230°). S.G. -961.

Isobutyl derivative of the methyl
ether CB^:C(OGtS,).CBt.OO^Ue. (253°). S.G.

•930.

a-Ozy-i£Ocrdtoulc acid. Nitrilt
CHj:0H.CH(0H).CN. Formed from aorolow,



O2LY-CB01ONIC ACID.

KCy, and HOAo (Lpbrv de Bruyn, B. f. C. 4,

223). Oii:

iBomerides v. Ozz-iiEia;iOBTLio Aom and
AOEIOACEIia ACID.

OZYCXnUENE V. Cumenol.
Di-ozy-cumene. Di-methyl derivative

0^C,H,(0Me)2. (246°). Formed by the
action of sodium on an alcoholic solution of

C^3(C3Hj)(OMe)s (263°), which is got by boiUng
the isomeric methyl ether of eugenol with alco-

holic potash (Ciamician a. Silber, B. 23, 1164),.

Colourless oil.

7».Di-u-ozy-i|<-came&e

C^(CH,)(CHj.OH)j [4:3:1]. [77°]. Formed by
boiling m-di-ai-bromo-ifi-cumene with aqueous
Ka^CO,. Y. sol. water and alcohol, si. sol. ether

(Hjelt a. Gadd, B. 19, 867).

Isomeride v. HYDBO-^'-CTiMOQpiiioiiii.

Iri-ozy-cnmene, Di-methyl derivaiive
C.Hj(C3H,)(0Me)j(0H). (278°). Formed by
reduction of iso-apiol (Ciamician a. Silber, B.
23, 2285). Thick liguid, sol. KOHAct.

Isomeride v. FitoFyii-PTBoaAiiLOL.

OXT-CUmiDINE V. AuiDO-CUMENOL.
OXY.n-CVMIVlC ACID

OAPr(OH).COjH [3:2:1]. [94°]. Formed frpm
o-propyl-phenol, iNa> and CO, (Spica, J. 1878,

685).—BaA'j 2iaa.—PbA'j 2iaq.—AgA' : pp.
Oxy-ro-cumuiic acid

C.H,Pr(OH).CO^ [6:2:1]. [98°]. Formed from
y-pj-opyl-phenol, Na, and COj (Spica). Coloured

violet by FeClj. -BaA'j,3aq.- PbA'^, 2aq.—AgA'.
Oxy-ouminic acid {3^^{0B).C0^ [4:2:1],

[93°]. Formatipn.—1. By fusing oarvacrol witii

potash (Jacobsen, B. 11, 1063).—2. By fusing

isocymene sulphonic acid with potash (Jacobsen,

B. 12, 432).—3. From amido-cuminic acid by
the diazo- reaction (Widman, B. 19, 270).

Properties.—Elat needles or leaflets. Con-
verted by HCl at 190° into m-propyl-phenol [26°]

(228° i.V.). FeCl, gives a reddish-violet colour.

Yields CaA': and BaAV
Dxy.cuminic acid C^Fr(OH)COjH [4:3:1].

[141°]. Formation.—1. From amido-cuminic
acid (Cahours, A. Oh. [3] 63, 338 ; Lippmann
a. Lange, B. 13, 1662).—2. Among the products

got from thymol by potash-fusion (Barth, B. 11,

1571).—3. By oxidation of potassium cumyl-

Bulphate CsHjMePr.O.SOsK [1:4:3] or cumyl-
phosphate CjHjMePr.O.PO,Kj [1:4:3] with alka-

line EMn04, and sappniflcation of the resulting

sulphate or phosphate (Heymann a. Eonigs, B.

19, 3306).
Properties.-Slender needles, si. sol. cold

water. Not attacked by cone. HClAq at 200°.

Salts. — NaA'2aq.— Na2C,„H,.0, l^aq. —
BaA'j aq.—CdA'j aq.—AgA' : white pp.

Ethyl ether M&.'. [75°]. Prisms.

Ethyl derivaiive C„H,Pr(OEt).C0jH.

[140°]. Crystalline powder.—CdA'j.-AgA'.
Oxy-o-cuminlc acid C.H,Fr(0H)C02H [3:2:1].

[72°]. Formed, together withCaHj^r(OH)(CO^H)j

[296°], from isopropyl:phenol, Na, and COj
(Fileti, a. 16, 126). Colourless needles. Fed,
colours it violet.

Oxy-o-cuminio acid C^8Pr{0H)C0jH [5;2;1].

[121°]. Obtained from^-isopropyl-phenol.sodium,

and COj (Patemo, /. 1878, 806). Formed also by
fusing m-isocymenol with EOH (Jesurun, B. 19,

1415). Flat needles. FeCl, colours its solution

deep bluish-violet.—CaA'j.~BaA'j.—AgA'.

An isomeride [166°-170°] is got bj fusing 0-

isocymene sulphonic acid with potash (Jacobsen,

B. 12, 433).

Oxy-i^-cuminio acid

CjHMe3(0H)C0^ [6:5:3:2:1]. [ISl"]. Formed
from sodium (jf-cumenol and CO, (Erohn, B, 21,

884). Needles, v., sol. ether.

Ozy-ilt-cuwinio acid

C^HMe,(OjmCO,H [1:3:4:5:6]. [148°]. Formed
by fusing durenol with potash (J.acobsen a,

SchnapauS, B. 18, 2844). Small needles, nearly

insol. cold water. HCLAq at 200° yields i|i-cu

menol [93°].—CaA'22aq : prions, si. sol. cold Aq.
Di-ozy-ifr-cuminic acid

C3Me3(OH)jCO^ [6:4:3:5:2:1]. [210°]. Formed
by reducing if'-cumoquinone carboxylic acid with
zinc-dust and aqueous NaOH (Nef, B. 18, 3498

;

A. 287, 13 ; C. J. 53, 428). Needles, m. sol. hot
water. Beduces ammoniacal AgNO,. Its alka-

line solution tu.ms violet in air.

Ethyl ether EW, [109°]. Needles.

OXY-tf-CTIMINIC ALDEHYDE C,„H„0, i.e.

C^Me3(0H)CH0 [6:5:3:2:1]. [106°]. A product

of the action of chloroform and NaOHAq upon
ifr-cumenol (Auwers, B. 17, 2976). Needles.

BI-OXY-DI-^-CUMYL 0,^aj), i.e.

C3HMe3(pH).C^jae,(0H). [173°]. Formed in

the preparation of if'-cumenol from if'-cumidioe

by the diazo- reaction, and also by oxidation of

i^-cumenpl with dilute ENO, (Auwers, B. 17,

2982; 18, 2659). Crystals. Yields a di-bromo,deri.

vative [187°] and a di-methyl derivative [126°].

o-OXY-CTIMYl-ACETIC ACID C„H,40, i.e.

C8H4Pr.C5(0H),C0,H. [168°]. Foimed from
onminic fildehyde, HCy, and HCl (B»ab, B. 8,

1148). Needles.—BaA',4aq.—PbA',.
Oxy-di-cumyl-acetic add

(0,H,.C,H,)jC(0H).C0jH. [120°]. Formed from
C3H,.CsH4.C0.C0.CsH,C3H, by' potash-fusion
(Boesler, B. 14, 326). Needles.—BaA',.

OXY-CTJMYL-ACEYLIC ACID C,iH„Oa i.e.

C,H3(C3HJ(0H).CB[:CH.C0,H. The (4,2,1)-

acid [176°] and the (4, 3, l)-isomeride [206°] are

formed by the diazo- reaction from the corre-

sponding amido- acids. Both are crystalline

(Widman, B. 19, 268, 417).

DI-OXY-DI-CnMYI.-PYSAZmE DICABB-
OXYLIC ACID

[l-AHi 00,H.0.H.Pr.N<S2'^^:SS,T,x>N.0,H,Pr.00.H
T»oii .U(.u±i)

[3-.4:l].

Formed by boiling CRjCl.CO.NH.CAPr-CO^Me
with alcoholic potash (Abenius, J. pr, [2] 40,

440). Insoluble powder.—Et,A". [193°].

OXYCYANCONIINE v. Ctanconunb.
OXYCYANETHINE v. CYAHETHmji.
OXY-CYCLOPIS OuHjoO,.. A glucoside in

Cape Tea split up by dilute acids into Qxy-

cyclopic acid CigH^O,, and glucose (Greenish,

Ph. [3] 11, 569).

DI-OXY-DICYMYX Ca,H,30,i.e.

C„HjMe(03H,)(OH).C.H,Me(C,H,)(OH). [165-5°].

Formed by oxidising thymol with iron-alum
(Qianin, J. B. 14, 135). Prisms or tables (con-

taining aq), v. sol. alcohol.

OXY-CYHYL-ACKYLIC ACID C.jHi.O, t.e.

[2:5:6:1] C,H,Me(0,H,)(OH).CH:CH.CO,a. The
anhydride [63°] (220°-230°) is formed by heating

thymol with malic acid and H^SO, (Pechmann
a. Welsh, B. 17, 1647).

The isomeric (2, 5, 4, 1)- acid 280°] is formed

from thymotio aldehyde, NaOAc, and Ac^O



OXY-ETHEN yL-AMlDO-PHENYL-MERCAPTAN.
(Bstek, B 16, 2104). It yields a crystalline
methyl denvative [141°].

Dl-OXY-DI-CYMyL-ETHANE C,,H,„0. w.
CH,.OH(O..H„.OH)r [185°]. Formed from
thymol, paraldehyde, chloroform, and SnOl.
(Steiner, B. 11, 287). Needles (from benaene).
Yields C,,H,,(OEt), and C^^,,(OAc)„ [100°],

M-OXY-JBI-CYMYX-EraYtENE
CH,:C{0,„H,sOH)j. [171°]. Formed, together with
the preceding body, from OClj.CH(0.„H„OH)„
by boiling with alcohol and zinc-dust (Jaegeri
B. 7, 1198 ; 0. J. 31, 263). Oxidised by alkaline
KaFeOy, to 0„H„0, [215°] and G^JB.Ji^ [216°].

DI-OXY-DI-CYfllYI STCPHIdIe
{CsH,MePr(OH)),S. [153=] (Tassinari, G. 17, 83).

DI-OXY-DECANE Cj.HsjO,. Decylene glycol.
Diamylene glycol. The diaoetyl derivative, formed
from di-bromo-decane and AgOAc, yields on
saponification with KOH the anhydride C,^a>0
(diamylene oxide) (Bauer, J. 1862, 450).

Bi - oxy . decane CMePr(OH).CMePr{0H).
Methyl propyl pmacone. (o. 223°). Formed
from methyl n-propyl ketone, water, and Na
(Friedel, J. 1869, 513). DUute H,SO, converts
it into the pinacoUn C,„Ha,0 (185° uncor.)
(Szymanski, B. 19, 1532). The isomeric
ClEt,(OH).CEt,{OH) [28°] is formed in like
manner from di-ethyl-ketone (Schramm, B. 16,
1584).

Tetva-oxy-decane. Anhydride

<CM:Po5:OM>. (270°). Formedfrom

(CH3iCO)2CH2 and sodium-amalgam in presence
of a dilute acid (Combes, A. Oh. [6] 12, 230).
Liquid, -V. si. sol. water.

7-OXY-DECOIC ACID. Lactone C,jH„Oji«-

C^„.OH<^^-^^. (281° nncor.). Formed

from bromo-decoio acid and Na^GO, (Schnee-
gans, A. 227, 92). Yields Ba(C,oH,g03),aq and
AgC,„H„0,-

Oxy-decoic acid CH2Pr.CH(0H).CHFr.C0.iH.
[120°]. Formed from isovaleric ether and Na
(Woblbriick, B. 20, 2332). Needles, v. soL hot
water.—BaAV—AgA'^AgOH : amorphous.

Ozy-decoic acid Cija.^0, i.e.

C,H,.CH(OH).CH(03H,).C0,H. [120^. rForaned

by the action of alcoholic potash at 110° on
,0,H,.CH(0Et).CH(C^).0O2Et, which consti-

tutes half the product of the action of sodium
on isovaleric ether (Hantzsch, A. 249, 64).

DI-OXY-DECYLENE. Di-vaieryl • deri-
vative 0<H»C(0.C00<H,):C(0.C0C,Hs)04H,.
(155°-165° at 12 mm.) (Elingei a. Sohmitz, B.
24, 1275).

DI-0XY-D0DECANECEtPr(OH).C!EtPr(OH).
(255°). Formed from ethyl propyl ketone, water,

and Na (Oechsner de Conmck, Bl. [2] 25, 10).

Iiiquid. The isomeric 'methyl butyl pinacones

'

CHMeEt.CMe(OH).CMe(OH).CHMeBt (249°) and
CM:ea.OMe(OH).OMe(OH).CMes [69°] are prepared

in like manner (Wislicenus, A. 219, aiO; Friedel

». Silva, J. 1878, 340).

TEX - OXY - DODECIHOIO ANHYDRIDE
„ _. _ . CH,.CHj-v. p.p^Hj.CHEt „.

hexolactone. (above 300°). Formed from oxy-

hexoic lactone and NaOEt (Fittig, A. 256, 135).

Liquid, si. sol. water.

DI-OXY-DODECINENE C.jHsOj tA
C,H.CIL,:CMe(OH).CMe(OH).CIL,0,H,. (266''>.

S.G. % -ges. C.E. (0°-24°) -00082. Formed
from allyl-aoetone (Kablnkoff, /. B. 1887, 613).

OXY-DODECOIC ACID (C5H„),C(0H).;C0jH.
Diamoxalic add. [122^. Formed from oxalic
ether, isoamyl iodide, and zinc (Frankland a.
Duppa, A. 142,-8). Yields EtA' (262°) and
OsHi.A' (280°-290'*).

OXY - DUEYL - ACETIC ACID [6:4:3-2:1]
CeHMe,.CH(0H).C02H. [156°]. Formed from
tetra-methyl-phenyl-glyoxylio acid, alcohol, and
sodium-amalgam (Glaus a.roecking,B. 20, 3100;
J. pr. [2] 38, 232). Prisms.—NaA'liaq.-
GaA'j8aq.—BaA',3aq : v. sol. water. The
isomeric (5, 4, 3, 2, 1)- acid [160° uncor.] yields
KA'4aq, BaA',3aq, and CaA'j2^aq.

DI - OXY - ENNANE GsH,.0, i.e.

Pr.CH(0H).CH(0H).CH2?r. [80°]. (232°).
Formed by the action of alcoholic potash on a
mixture of isobutyric aldehyde and valeric alde-
hyde (Fossek, M. 5, 120 ; Swoboda, M. 11, 384).
Prisms (from water). On boiling with dilute
H^SO, it yields a pinacolin 0,^.0, (274°).
Cold cone. HjSO^ forms C.H„0 (150°).

Di-aoetyl derivative GuHj^Oj. (242°).

OXY-ENNEKOIC ACID G,H,eOa. Oxy-vinyl-
iso-heptoio add. Found among the products got
by passing CO over NaOAo mixed with sodio
iso-amylate at 180° (Poetseh, A. 218, 78). Thick
honey-yellow oil, not volatile with steam.—
C.H„Na<,0,8aq.

Methyl ether C,'B.tiUeO,. (o. 250°).

OXY-ENNOIC ACID GPrj(OH).CH,.COjH.
Formed by oxidising CPr,(OH).C,HJ with
KMnOi (Sohirokofl, J.pr. [2] 23, 197). Syrup,
si. sol. hot water.—CaA'jaq.—BaA'jaq. S. (of

BaA'j) 9-3 at 20°.—PbA',. S. 1-6 at 19-5°.-
AgA': prisms.

Oxy-ennoic acid Pr.CHj.CHj.GEt(OH).GOjH.
GrystsJline.—BaA'j.— AgA'.

Ethyl ether "Etk: (225°). S.G. M .940.

A product of the action of isoamyl iodide and
zinc on oxalic ether (Frankland a. Duppa, A.
142, 6 ; Beilstein, Bn. 1, 529).

OXY-ERUCIC ACID C^jH^Os- Formed from
di-bromo-behenic acid G^^t^rji^ and moist
AgjO (Haussknscht, A. 143, 61). Oil, forming
amorphous salts.

OXY-ETHANE FHOSFHOHIC ACID
CjHjPO, i.fi. CH,.CH(OH).PO(OH)j. [76°].

Formed from aldehyde (4 mols.) and PCI, (1 mol.),

followed by cold water (Fossek, M. 7, 32). Crys-

tals decomposing at 120°.—CaA".
OXY-ETHANE SULFHONIC ACID v. la-

ETEIONIC ACID.

Oxy-ethane disnlphonic acid

CjH3(0H)(S0aH)a. Formed, together with
ethane tri-sulphonic acid, by boiling tri-bromo-

ethane with a saturated solution of ammonium
sulphite (Monari, B. 18, 1347).—Na2A"3^aq.—
(NH4)jA"|aq.—BaA"2aq: very soluble powder.

Ozy-ethane disnlphonio acid

S0»H.CHj.CH(0H).S03H. Formed from is-

ethionic acid and HjSO, at 100° (Meves, A. 143,
196 ; Engelhardt a. LatscbinoS, Z. 18C8, 271).—KjA"4aq : needles, v. e. sol. water.

OXY- ETEEKYL . AUIDO - PHENYL- MES-
CAFTAN 0,H,NS0 i.e. C.H,<^^C.CH,OH

[175°]. Prepared by heating chloro-acetic acid
with amido-phenyl-mercaptan (Hofmann, B. 18,



700 OXY-ETHENYlrAMIDO-PHENTL-MEEOAPTAN.

1234). Long fine needles. Insol. water, boI.

alcohol and caustic alkalis.

DI-OXY-ETHEHYL-o-PHEKYLENE DI-
AMIKE OaHjNjOj. [above 280°]. Obtained by
reduction of o-nitro-oxaniUc acid with SnCLj
(Aschan, B. 18, 2939). Sublimes in plates.
Sol. acetic acid, si. sol. water, alcohol, and
ether, insol. benzene, ligroin, and chloroform.
It has weak acid properties, forming unstable
salts.—^BaA'22aci: white crystalline pp.

OXT-ETHTL-ACETOACETIC ETHEB
CH3C0.CH(C0jH).CHj.0Hj0Et. Formed from
Bcetoacetic ether, NaOEt, and glycol chlorhydrin
(Chanlaroff, A. 226, 326). Liquid, yielding y-
oxy-butyric acid on boiling with baryta and
alcohol.

Oxy-di-ethyl-acetoacetio ether. Methyl de-
rivative CHj(0Me).C0.0Et2.C02Et. (o. 188°).

Formed, together with an oil 0,H„02 (c. 131°)

by the action of KaOMe on chloro-di-ethyl-

acetoacetic ether (James, A. 231, 24.0).

Di-ozy-di-etayi-acetoacetic ether. Di-
methyl derivative CH(OMe)2.CO.CEtj.C05Et.
^c. 195°). Formed together with the compound
CH{OMe)j.CO.CHEtj (134°), by the action of

NaOMe on CHClj.CO.CEtj.COjEt.

OXT-ETHYL-SI-ALLYL-AMINE
(OsHJ^CHj-OHjOH. (197°). Formed from
di-allyl-amine and CHfiUCHjOS (Ladenburg,
B. 14, 1879). Liquid base.

OXY-ETHTL-^-AMIDO-BENZOIC ACID
CHpH.CHj.NH.O.H,.CO,,H. [187°]. Formed
from jp-amido-benzoic acid and ethylene oxide

(Ladenburg, B. 6, 129). Prisms, si. sol. cold

water.—HA'HNOj: crystals.

OXY-ETHYI-o-AMIDO-PHENOI
C!H,(OH).CHj.NH.OeH^OH. (29e°-310°). Formed
from o-amido-phenol and glycol chlorhydrin

(Knorr, B. 22, 2095). Liquid, sol. water. Suo-

cessive treatment with fuming HCl and NaOHAq

forms the anhydride OeH^jJ^'^g^ (268°).

Methyl derivative
OHi,(OH).OHj.NH.O.HjOMe. (305°i.V.). Formed
from o-anisidine.

OXY - ETHYL - AHIDO - ftTTIlTOIIlIE DI-

HYDEIDE V. HYDBAZtDO-PHBNTIi-PKOPIONIO AOm.

OXY- ETHYL. AMINE CH2(0H).CH2NH,.
Amido-ethyl alcohol. Formed by the action of

ammonia on ethylene oxide or on glycol chlor-

hydrin (Wurtz, C. B. 49, 898 ; 53, 338). Formed
also by the action of cone. BLjSO, on bromo-

ethyl-phthalimide, by the action of HNO3 on

vinylamine, and by the action of AgNO, (2 mols.)

on bromo-ethylamine hydrobromide (1 mol.)

(Gabriel, B. 21, 569, 2666).

Salts.—B'HCl [below 100°].-B'jHjPtOl„.—

B'HBr: hygroscopic crystals.—B'HNOj. [55°].

—B'C,H2(N0J»0H. [159°]. YeUow needles

(from alcohol).

Picraie of the acetyl derivative

CH ,(OH).CH,.NHAoCA(NOiJ,OH. [169°].

(Gabriel, B. 22, 2222).

Bennoyl derivative CH,(0H).CH2NHBz.

—B'HBr. [143°].—B'jH^tOl,.-P i ra t e

.

[195°]. Crystalline pp.

Phenyl derivative CHj(OPh).CH,.NH.,

(229°). Formed from phenyl-oxyethyl-phthal-

amio acid and cone. HOlAq (Schmidt, B. 22,

8256). lieldB an acetyl derivative [78°] and *

benzoyl derivative [93°] (Schreibef , B. 24, 189).—B'HOl. [215°].—B'C,H2(NOa),OH.-Platino-
ohloride B'jKjFtCl,: golden needles.

p-Tolyl derivative (243°). Yields s
benzoyl derivative [134°] and B'HCl [240°],
B'jHjPtCl,, and WO^fi,.

Oxy-tri-ethyl-amine O^jsNO t.e.

NEtj.CH2.CHjOH. (161°). Formed from NEt^
and glycol chlorhydrin (Ladenburg, B. 14, 1878;
16, 1144). Liquid, miscible with water.

Cinnamoyl derivative
NEts.CHj.CHiOCOC,H,. Formed from the oin-
namate of the base and dilute HCl. Yielda
B'HAuCI, and B'C,H,(NOJ,OH.

Ethylo-ohloride NEtjCLOHj-CHjOH.
Prisms (Wurtz, A. Swppl. 7, 88).—Gold salt
CgH^gKOAuCli : golden plates.

Si-ozy- ethyl -amine. Di-ethyl deriva-
tive CHj(NHJ.CH(OEt)j. Amido-acetal.
(162°). Formed from chloro-acetalandalcohoUo
NH, (Wohl, B. 21, 616 ; Wolff, B. 21, 1482).
Colourless liquid, v. e. sol. water.—^B'jHjPtCl,:

hexagonal plates, si. sol. bold alcohol.

Di-oxy-di-ethyl-amine NH(CHi.CHjOH)r
Formed from ethylene oxide or ClCH^-CHjOH
and ammonia (Wurtz).—^B'jHjPtCl, : tables.

Tri-oxy-tri-ethyl-amine N(CH;i.CHjOH),. A
product of the action of ethylene oxide on am-
monia (Wurtz). With glycol chlorhydrin it

yields N(OH)(CH2.CHjOH)4. Both are syrupy.
letra-oxy- di-ethyl -amine. Tetra-ethyl

deri«a<i«e NH(CH2.CH(OEt)2)j. (260°). S.14.
Formed from chloiro-aceial and NH,Aq at 130°
(Wolff, B. 21, 1484).—B'jHjPtCL. [121°].

a - OXY . ETHYL - AUIHE . ooiv . ISI . STTL-
PHONIC ACID C.H,NS,0,„ i.e.

CH3.C(H0)(S0,H).CH(S0,H).NH(S0,H). The
sodium salt Na,A"'3aq is formed by shaking
nitroso-acetone CH3.C0.CH(N0H) with a 30 p.o.

solution of sodium bisulphite, and ciystaUisea

out on standing as a crystalline powder consisting
of white needles. It is v. sol. water, insol. alcohol.

By warming with dilute acids it is split up into

methyl-glyoxal (pyruvic aldehyde) CH3.CO.CHO,
sodium sulphate, NH, and SO, (Pechmann, B. 20,

2543).
OXY-ETHYL-ANILIHE NHPh.OHs.CHjOH.

(286°). S.G. s 1-110. Formed from aniline and
ethylene oxide (Demole, B. 6, 1024; Ladenburg,
B. 6, 131 ; Knorr, B. 22, 2092). Liquid, with
strong reducing properties.—B'^HiPtCl,: red-

dish-brown crystals.

(u-Ozy-di-ethyl-aniline CsHsNEtC^H^OH.
(268°). Formed from ethyl-aniline and ethylene

chlorhydrin at 100° (Lanh, B. 17, 677). Heavy
oil.

Di-oxy-di-ethyl-aniline NPh(CH,.CHpH)j.
(above 350°). Formed from the preceding and
glycol chlorhydrin. Treatment with HClAq at

170°,followed by coldcanstic soda solution, yield*

NPh<Q^g*>0 [53°] (270°). The compound

NPh<;^^*>0, [67°] is formed by the action of

alcoholic AgNO, on the corresponding sulphur

compound (Holzmann, B. 20, 1640).

OXY-ETHYL-BENZENE v. Eth^l-phenoi,.
Di-oxy-ethyl-benzene CaHj.CH(OH).CHjOH.

Styrolene alcohol. [68°]. (273° i.V.). Formed
from styrene dibromide and boiling aqueous
K,CO, (Zincke, A. 216, 293). Needles (from
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benzene-ligroln). Oohveited by boiliiig dilute
HjSO, into oily 0^,0 (260° at 50 mm.).

Di-aoetyl derivative OjHjAojO,. (274°

Di-bemoyl derivative. [97°]. Needles.
Di-oxy-ethyl-benzene 08H3Et(OH)j [1:3:4].

(295°). Formed from p-ethyl phenol sulphonio
aoid by potash-fusion (SempotowBki,B. 22,2667).
Coloured green by FeCI,.

Di-oxy-tri-ethyl-benzene CaHEt3(0H),.
[185°]. Formed by the action of HCl on
CsHKt,(OEt)(OH) (165°uncor. at 20 mm.) which
is a product of vne action of alcoholic potash
and Ktl on resorcin (Herzig a. Zeisel, M. 11,

806). White needles (from dilute alcohol).

Yields 0^tj(OEt)(OAo) [65°] crystallising in
monoolinio prisms.

OXT-EIHTL-BEKZOIC ACID C^„0, is.

C,H:,Et(0H).C02H. [120°]. Formedfrom sodium
o-othyl-phenol and CO, (Beilstein a. Euhlberg,
A. 156, 213). Coloured violet by FeCl,.

Ozy-ethyl-benzoio acid. [112°]. Formed in

like manner from sodium-phlorol (Oliveri, G. 13,

267). Needles (from water).—BaA'jaq: scales.

^-Ozy-ethyl-benzoic acid

CH3.CH{0H).CeH,C0jB[.—AgA' : needles.

Anhydride 0^0^. (276°). V.D.'74 (obs.).

Formed by reducing acetophenone oarbozylio

acid with sodium-amalgam and acidifying

(Gabriel a. Michael, B. 10, 2205). Crystalline

at 0°.

Iri-ozy-ethyl-benzoic acid. Methylene

d«rtoa«JoeCH,<Q>C^(CH,.CHjOH).COjH.

'ct-OxyethylpiperonylcarboxyUe acid.' [146°].

Formed from the corresponding amido- acid

CHA-CsHj(CjH(NHs,)COja (Perkin, jun., C. J.

57, 1021). Crystals. Converted at 120°-130°

into the anhydride C«,H,04 [127^.—AgC„H,0,.
—KA'.—NHjMeA' : crystals.

TKI-OXY-TEI-ETHYL BOEATE
B(Oa^jOH)3. [162°]. Formed from BCl, and
glycol (Councler, /. pr. [2] 18, 392). Deliques-

cent ci^stals.

DI-OXT-ETHYL-BTIITL QLYOXALINE

C,H,CH<^°;g^*. [135°]. (295°). Formed

from isobutyl-hydantoln, KOH, and EtBr (Pin-

ner, B. 22, 685). Silky needles.

OXT-ETHTL-CAEBAUIC ACID. An.

hydride ^^;nH>°°' f^^*^* ^'"™^^ ^°™

jS-bromo-ethyl-amine and Ag^CO, (Gabriel, B.

21, 568). Flat crystals (from alcohol), v. soL

water.

OXT-ETHYL-COKIINE v. Conhiib.

DI-OXY-ETHYLENE DIQVIHOIiINE OCTO-

HTDEIDE CjoH^NA »•«•

OH :CH - g.OH,OH..QH. ^_ g^OH,OH,g-OOm
OH :C(OH).0— N.OH,.OH,N — aC(OH):OH

[233°]. Formed by heating ozy-qninoline tetra-

hydride with ethylene bromide (Kohn, O. J. 49,

609). Small silky prisms.

M-OXT-ETHYUDENE-DI-KAPHTHOQUIH-
« TT •CO.C(OH) C(OH).CON.f, TT

ONE 0^,<oo.c.OHMe.CI

—

-00>°^*-

Phenyl hydraeide
<C,.HjOH)0(N^h)|,CHMe. [258°]. Gotby

heatingthe phenyl-hydrazide of ozy-(o)-naphtho-

juinoiie wi^h ^cofeol and fildehjrde at 100°

(Zinoke a. Thielen, B. 21, 3205). Small red

needles, t. b1. sol. alcohol.

TETBA-OXT-TETSA-ETHTLIDEfrE- FHOS-
PHONIUM CHIORIDE (0H,.0(0H)),PC1 [112°].

Formed from aldehyde, PH,, and HCl (Messen-
ger a. Engels, B, 21, 328). Dimetrio crystals,

with unpleasant smell, t. sol. alcohol, insol.

ether. Decomposed by water. The correspond-
ing (0H,.C(OH)),PBr [88°] is also crystalline.

The iodide (CHs.O(OH))jPI [65°] is formed from
aldehyde and phosphonium iodide (Girard,

A. Ch. [6] 2, 11).

SI •OXT - ETEYI.IDENE UEIAFTBAZOLE
CH,.OH:C—N^

O^HiNA •«.
I

^(OH) or

(HO)0=N/
CHyCaC—NH.

I
>C0. Mhylidene.metapyrazol-

00—nh/
one. Formed by heating ohioro-crotonyl-urea,

CH,.CH:CCl.CO.NH.CO.NHj, to its melting-
point, HCl being evolyed. Needles. M. sol. hot
water (Pinner a. Lifschiitz, B. 20, 2350).

a-OXT-ETHYL-UALONIC ACID
CEt(OH)(CO^)j. Ethyltartmmc acid [98°].

Prepared by saponification of chloro-ethyl-

malonio ether with baryta-water (Conrad, B. 14,

618). Decomposes at 180° into o-ozy-butyric

acid and CO,.
iS-Ozy-ethyl-malonio aoid

CH3.CH(0H).CH(C0,H)j. Formed from ethyl-

idene-malonic acid and baryta-water (Eomnenos,
A. 218, 163). Syrup.—Ag^" : amorphous.

7-Ozy-ethyI-malouic acid

CHj(0H).CH,.CH(C0jH),. — BaA" liaq. Got
by boiling the lactonio acid with baryta.

—

Ag,A".

Lactonie aeid OH.<^^-gJ(°°'^).

Formed by boiling bromo-ethyl-malonio acid

with water (B5der, A, 227, 19). Obtained also

by boiling vinaconio acid with diluted E^SO,.

—

BaA',.
DI-OXY-DI-ETHTL OXIDE

><0(CH(OH).CH,),. Alkoyl derivatives of this

body are formed by the action of sodium salts

on di-chloro-di-ethylether (Oeuther, A. 226, 223

;

245, 101).

Formyl derivative (c. 180°). S.G. *i

1-134.

Acetyl derivative 0(CH(OAo).CH,),.

(192°). S.G. i2 1-071; 2a 1-067. Colourless

liquid, slowly decomposed by water into aldehyde

and acetic acid.

Propionyl derivative (o. 213°). S.G. 2S

1-027.

Butyryl derivative (o. 238°). S.G. U
-994.

Benzoyl derivative C,sH„Os. Needles.

Succinyl derivative 0(CMeH)2C4HjO,.
Di-methyl ether 0(CH(OMe).CH,),

(127°). S.G. — -953. Formed from oo-di-

chloro-di-ethyl ozide, MeOH, and NaOMe. Oili

decomposing on standing into di-methyl-acetal

and aldehyde.
Di-ethyl ether. (163° cor.). S.G. i* -891.

Di-propyl ether. (184°cor.). S.G. 14-895.

Di-isobutyl ether. (175° cor.). S.G.i!-879-

Di-isoamyl ether. (227°). S.G. n -874.

DI-OXY-DI-ETHYL-DIPHENYI. Di- ethyl
«^fcer. j;ff:4:l]P,HjEt(OEt).C,H,Et(OBt)[l:3:43.



702 DI-OXY-DI-ETHYL-DIPHENYL.

[120° cor.]. Formed from di-amidci-d^ethyl-dl-

phenyl, alcohol, and nitrous acid (Schultz, B.
17, 475). White plates, si. sol. cold alcohol.

Tetra-ozy-ethyl-dipheayl. Tetra-acetyi
derivative. 0|2H3Et(OAo)i. [138°]. Formed
from the tetra-othyl derivative by saccessive
treatment with BIAq and Ao^O (Herzig, M. 11,
418). Needles (from alcohol).

Tetra-ethyl derivative 0,jH5Et(0Et),
[92°]. A product of the action of £tl and alco-

holic potash on tetra-ozy-diphenyl (Herzig, M.
11, 417). Plates, v. sol. alcohol.

OXT-ETHYL-PHTHALIMIDB 0„H,NOi i.e.

C^a,(C0)jN.CH.,.0H20H. Ll'27°]. Formed from
bromo-ethyl-phthalimide and EOHAq (Gabriel,
B. 21, 671). Needles or plates, sol. hot water.

Phenyl derivative CjH,(0D)2N.C.^jOPh.
[130°]. Formed from PhOCjH^Br and potas-
sium phthalimide (Schmidt, B. 22, 3255). On
warming with potash it yields the acid O,.H,,N'0v
[125°].

p-Tolyl derivative [185°]. Crystals.
Yields a di-nitro- derivative [88°] (Sohreiber, B,
24, 190).

OXT-ETHYL-PIPEEIDINE GjH.sNO *.*,

CsH^NC^HjOH. (199°). Formed by heating
piperidine with ethylene chlorhydrin (Laden-
burg, B. 14, 1876). Liquid, sol. water.—
B'HAuCl, : plates.

Phenyl-acetyl derivative 0,5Hj,N0j.
Oil, formed by heating phenylacetic acid with
oxyethyl-piperidiue and HCl.—B'HAuOl. [o.

100°].—B'HI.—B'HIj. Brown needles.

Benzoyl derivative C,jH,bN02.—B'HL

—

B'jH^PtCl, : silky needles.

Oxy-ethyl-piperidine C5H,„(C2HjOH)N. [32°].

(227°). Formed by reducing oxy-o-ethyl-pyr-

idine with sodium-amalgam (Ladeuburg, B. 22,

2586). Hygroscopic mass. Yields an oily nitros-

amine.—B'jHjPtClj. [158°]. Large crystals.

OXY-ETHYl-PYBIDINE OjH^N.CjH.OH.
(179° at 25 mm.). S.G. 2 1-1111. Formed from
(a)-methyl-pyridine and formic aldehyde (Ladeu-
burg, B. 22, 2584). Syrup, v. sol. water, not

volatile with steam. Yields vinyl-pyridine on
distillation.—B'jHjPtCl,. [170°]: prisms, m.
sol. cold water.

An isomeride OsH«N.(CH(OH).CH, is got

by distilling barium a-oxy-pyridyl-propiouate

(Hardy a. Calmels,£2. [2] 48, 230).

Oxy-di-ethyl-pyridiae NC5H,Bt(CjS,0H).
(148° at 18 mm.). Formed from methyl-ethyl-

pyridine (aldehyde oollidine) and formic alde-

hyde at 165° (Prausnitz, B. 23, 2725). Oil.

—B'jHjPtCl^. [159°]. Bed cubes.

OXY-ETHYL-PTBISINE lETBAHYSBIDE

*^^<OHf*.CH^^^- ^^^°^- ^""™*^ ^
heating S-amido-heptoio acid at 220° (Asefaan,

B. 23, 3694). Plates, smelling like coniine.

OXY-ETHYL-PYHIDINE CABBOXYIICACID
NC5HjEt(0H).C0jH. Formed from oomanio
acid and ethylamine (Ost, J. pr. [2] 29, 380).

Prisms (containing ^aq), v. sol. water.

Si-ozy-ethyl-pyridine carboxylic acid

NC5HEt(0H)jC0jH [c. 210°]. Formed from
ethylamine and eomenamic acid (Meunel, J. pr.

[2] 32, 178). Prisma (containing 2aq). Coloured
violet by FeCl,. Beduces ammoniacal AgKO,.
A«jO ^t }60° forms acet^l-ethyl-|>yrome«onfuuio

aoid C^H„N0, vlienee boiling water forma
C,H,NO, [166°].

Ethyl ether EtA'. [115?]. Needles (from
water).—EtA'iHCl.—Ba(C„H2EtjN0Jj : needles.

OXY-ETHYL-QUINAZOIINE SIHYSBIDB

CaH,<^jjg?"jjQ . Benzylene-ethyl-wrea. [95°]

Formed from «>-oxy-tolyl-etbyl-thio-urea, alcohol,
and HgO (Soderbaum a. Widman, B. 22, 2937).
Needles (from alcohol).—B'jHjPtCl,. [o. 205°].—
B'HAuClf : golden scales.

{Py. 3:4).0XY-ETHYIi-QUIN0LINE
.CH :CH

^k^4\ I
• Ethyl-psevdo-carhostyril,

\NEt.CO
[S5°], Formed together with {Py. 3):-ethoxy
quinoline by the ethylation of carbostyiil (Py. 3-

oxy-quinoline) (Friedlander a. Weinberg, B. 18,
l&28i)> Glistening white needles. SI. sol. water,
V. sol. other solvents. Scarcely volatUe with
steam. Dissolves ia strong HCl.

(Py. 1, 3)-Bi-oxy.(Py. 2)-ethyl-quinolino.

Formed from chloro-oxy-ethyl-quinoline and
HCl (Biigheimer a. Schramm, B. 21, 301).
Prisms, v. e. sol. alcohol.

SI-OXY-ETHYL-ISOQUmOLIlTE

°A<co '.NEt • [^"^"J- ^o™ed by distil-

ling o-oarboxy-phenyl-acetic acid with ethyl-

amine (Pulvermaoher, B. 20, 2493). Needles, v.

sol. alcohol. With diazobenzene chloride it

yields 0^,ONEt:NjHPh [139°].

Di-ozy-di-ethyl-isoqninoline

OjE^^Q'^^^g . [144°]. Formed from dl-oxy.

isoquinoline (vol. i. p. 706). NaOEt and EtI
(P.). White plates. With alcoholic potash and
EtI it produces di-ozy-tri-ethyl-isoqainoUno

O.H<go*':NEtP»°H309°).
(Py. a, 2)-0XY-ETHYL-ftTJni0LniE DIHY-

DBIDE 0,H,<^^;^™* . Mhylhydrocwrho-

styril. [88°]. Formed from phenyl-valeric

acid by nitration and reduction (Baeyer a. Jack-
son, B. 13, 119). Crystals. Occurs also in an
unstable modification [76°]. PCI, gives chloro-

ethyl-quinoline and C„H„N0 [168°].

(B. 2)-0xy-(Py. 4)-ethyl-qiiinoline tetraby.

dride. Methyl derivative 0,2H„N0. Ethyl-
thalUne. (287°). Formed from thallin and EtI
(Skraup, M. 6, 779). Thick liquid. -B'HCl.—
B'Etl. [133°].-(B'EtCl).J'tCl,: orange needles.

(B. 4)-0zy-(P^. 4)-ethyl-qQinoline tetrahy-

dride
CH:CH—e.GHj.CHj
CH:C(OH).C.NEt.CH, [76°]. Pre-

pared by beating (B. 4)-oxy-quinoliDe tetra-

hydride with EH or EtBr (0. Fischer, B. 16,

717; Fischer a. Eenouf, B. 17, 756; Fischer a.

Kohn, B. 19, 1044 ; 0. /. 49, 508). Monoolinic
prisms or tables, sol. alcohol and ether, si. sol.

water. FeCl, colours its alcoholic solution brown.
—B'HCl. Eairine A. Trimetric prisms ; a:b:c

= •595:1: -957, v. sol. water. Febrifuge.—B'Etl.
[160°]. Prisms (from alcohol).

Ethyl ether 0„H„NO. [33°]. (270°).
Formed from (be ethyl ether of (B. 4)-oxy-

quinoline tetrahydride and EtBr at 130°. Silky
plates, insol. water.—B'EtL [137°]. Prisms.—
B'jEtjPtCl, [183°].

Acetyl derivative C„H„AcNO. [64°].
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(S. l)-Oxy.(Py. 4)-etliyl.qiiinoUiie totrahy.

by ethylating the obrresponding oxy-quinoline
tetrahydride (Biemersohmied, B. 16, 724). Crys-
tals, sol. alcohol.—B'HCl aq.

(Py. 3)-0XT.{Py. 2)-ETHYl.(nHN0LIHB.
DIHYJDBISE {Py. 2)-CABB0XYLIC EIHEB

.OHyOBt.COjBt
(?)0ja4<

I
. [II40]. Obtained

\n=C(OH)
by reduction of o-nitro-benzyl-ethyl-malonio
ether vrith zino and acetic acid (Lellmann a.

Schleich, B. 20, 440). Colourless silky needles.
OXY-ETHYL-STJCCINIC ACID >'C^^fli.—BaA"3aq.—CaA" 3aq.—Ag^A". Anhydride

OAO, tA OHMe<g^^°-^^»j> , Methyl.

paraconie acid. [84°]. Formed from alde-

hyde, succinic acid, and AOjO (Mttig a. Friinkel,

A. 255, 17). Small plates.—BaA', 31aq. —
CaA',2iaq.—AgA'.

Beferetice.— TBi-aHiiOBo-ozY-ETHyii-suootNio

ACID.

SI-OXT-SI-ETHTL StTLFHISE
S(GH,.CH20H)2. Formed from ethylene chlor-

hydrin.and aqueous K^S (V. Meyer, B.19, 3259).

Syrup. With POlj it yields S(CjHj01)j whence
EjS yields insoluble CjHgS,. A soluble C^HgS,
is formed from C2H4(SKa)2 and ethylene bromide.

OXT-ETHTL-p-TOLTJIDIlTE CsHisNO i.e.

0,H,NH.OHj.OHjOH. [37°]. (287°). Formed
from f-toluidine and ethylene oxide (Demole,

B. 7, 635; A. 173, 123). Crystals, sol.

water.-B'^jPtOl.. [148°].—B'HjSO,. [111°].—

B',H.AO«. [122°].

. Di-ozy-di-ethyl-p-toluidiue C,H,N(02H40H)2.
(389°).-B'jHjPtCl,.

0XT-ETHYL-T7BEA. p-Tolyl-deriva tive

NH,C0.NH.CsJa40C,H,. [158°]. Formed from
tolyloxyethylamine hydrochloride andpotassium
cyanate solution at 100° (Scbreiber, B. 24, 193).

OXY-FLAVOLINE v. Futenol.
OXT-FLUOBENE CABBOXYLIC ACID

^^<|^^>CH(OH). [203°]. Formed by re-

ducing diphenylene ketone carbozylic acid with

zinc-dust and ammonia (Graebe, A. 247, 283).

Crystals (from hot water or benzene).

OXYOEN. 0. (Older names were vital air,

pure air, depfdogisUeated air.) At. w. 15-96

(v. infra). Mol. w. 31-92. BoUs -181-4° at

740 mm. (Olszewski, W. 31, 68). Has not been

solidified («. infra). S.G. (liquid; compared

with water at 4°) -899 at -130° (Wroblewski,

W. 20, 860), '7555 at -129-6°, -8788 at

-139-3°, -8544 at -137-6°, -8772 at -139-4°,

1-124° at -181-4° [ = b.p.] (Olszewski, M. 5,

124 ; W. 31, 58) ; Wroblewski (Ijd.) gives S.G.

for temperature from -118° to -200° as

= 1-212 + -00428T - •0000529T^ where T = abso-

lute temperature. S.G. (gaseous, at 3000 atmos.

referred to water =1) 1-1054 (Amagat, O. B.

107, 522). Critical temp. 0. -118°; critical

pressure c. 60 atmos. V.D. 16-96 («. imfra)

S.H.p. (equal weight of water = 1) •21761 from
13' to 207° (Regnault, Acad. 26, 1) ; S.H.v.

(equal wt. of water » 1) -1651 (aausius, Mechan.

Warmetheorie, 1, 62). C.E. (21° to 98° at

760mm.) 0036743 (Jolly.P. Jubelhd. 82). S. -0489

^\ Q°, -04286 at 6°, 0380? a^ W, '03416 t^X

16", '01103 at 20°, 02616 at 30° (Winkler, B.
22, 1764 ; S. is given for each degp-ee from 0°

to 30°, and the results are compared with those

otBunsen). S. (alcohol, 0° to 24°) '28397 (Carius,

A. 94, 134 ; cf. Timofejeff, Z. P. O. 6, 141).

Compressibility-coefficient = -00025 at 1000-1500
atmos., -00016 at 1500-2000 atmos., -000115 at

2000-2500 atmoS., -000091 at 2500-3000 atmos.
(Amagat, C. B. 107, 522). exhibits several

very different emission-spectra under different

conditions ; for measurements of lines v.B. A.
1884. 432. The absorption-spectrum of at
pressures up to 90 atmos. has been examined by
Liveing a.Dewar [P. M. [5] 26, 286 ; Pr. 46, 222); for

the absorption-spectrum of liquid O v. Olszewski,

W. A. B. 95 [2nd part], 257 {cf. L. a. D. Pr. 46,

422; Janssen, O.B. 101, 649 ; 102,1332; Kgoroff,

O. B. 101, 1143).

Occwrence.—Uncombined in ti(e atmosphere,
of which it forms one-fifth by volume. Com-
pounds of are very numerous, and occur in

enormous quantities. forms eight-ninths of

water by weight, and about one-half of silica,

alumina, and chalk, which are the three most
plentiful constituents of the solid earth ; almost
every widely distributed rock or mineral con-
tains 0, the principal exceptions being rock-salt,

fluorspar, blende, galena, and pyrites. As is

slightly sol. in water, this gas is found uncom-
bined in all natural waters. is a constituent

of all living tissues ; according to Wurster {B.

21, 1525), 0.^.1 occurs in the juices of plants.

According to H. Draper, occurs in the sun
{Am. S. [3] 14, 89 ; cf. J. 0. Draper, ibid. 16,

256).

O was prepared for the first time by Priest-

ley, in 1774, by heating HgO ; a year later the

gas was discovered by Schcele. Lavoisier was
the first to recognise the importance of the dis-

covery of 0, and to study its chemical pro-

perties.

Beferences to older memoirs on Oxygen.—
Priestley, 'Experiments and Observations on
different kinds of Airs' [London, 1775-1777],

2, 29 ; 3, 1 ; Priestley, ' Experiments and Ob-
servations relating to various branches of Natu-
ral Philosophy ' [London, 1779], 1, 192 ; Seheele,
* Abhandlungen von der Luft und dem Feuer'

[Upsala a. Leipzig, 1777]; also Crell. Armal.

1785,2, 229, 291 ; Lavoisier's memoirs appeared

in Aaid. from 1774 to 1788 ; Berzelius, Lehr-
bueh der Chemie [3rd ed.], 5, 46.

FormatAon.—The processes wherein O is

formed may be divided into groups : I. From
air.—1. BaO is heated in air to dull redness,

when BaO^ is formed ; the pressure is decreased,

and the BaO, is heated, when is evolved, and
BaO remains.—2. Hg is heated in air at c.

300° when HgO is slowly formed ; on strongly"

heating HgO, and Hg are produced.—3.

MnO, is heated with NaOH in air; Na^MnO,
and H2O are produced (4NaOH-l-2Mn02-HO,
= 2Ka2Mn04-f2HjO) ; the product is heated to

dull redness in steam, when NaOH, MUjOj,

and Oare formed (2NajMn04-(-2HjO
= 4NaOH-(-MnjO,-)-30) ; by again passing air

over the residue, NajMnO, is reformed (TessiS

du Motay, D. P. J. 186, 230).—4. When air is

pressed into water, more than N is dissolved

;

by reducing pressure on the water and N are

eTplTe4t by pressing the evolved gases agaiq
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into water, again redncing pressnTe, and pressing
the gases into a fresh quantity of water, and
repeating these processes eighttimes, nearly pure
O (about 2-3 p.o. N) is obtained (Mallet, D. P. J.

199, 112). For details of the methods for ob-
taining O from air v. DioiioiiABT of Appued
Chemistry. II. From Oxides.—6. Several
metallic oxides give off when heated; e.^.

HgO, MnOj, PbOj, AujOj, BijO,.—6. When
water is electrolysed, separates at the posi-

tive electrode.— 7. is obtained by passing a
mixture of H^O and CI through a red-hot tube

;

the issuing gas is passed through NaOEtAq to

absorb HCl and excess of CI.—8. "When steam
is passed over CuOl^ at 100''-200° an oxychloride
of Cu is formed which is reduced to CuCl^ at

o. 400°, with evolution of (Vogel, W. J. 1861.

177; Mallet, G. B. 64, 226; 66, 349).—9.
is obtained by the reaction of H^OjAq with
Ag,0 (AgjO+HA = HjO + 2Ag+ Oj).—10. MnO^,
PbO,, CrOj, BaO,, BiAi ^.nd other metallic

peroxides yield sulphates, H^O, and O when
heated with cone. H2SO4.—11. CO2 is decom-
posed by fresh parsley, mint, and other green
plants, when the plant is placed in water
charged with CO, and exposed to direct sun-
light. III. From compounds other than
oxides.—12. ECIO, is heated, either alone or
mixed with MnOj or Fe.fly—13. CaCljOj is

heated, when CaCl, and are formed ; or dry
CI is passed over CaO heated to redness.

—

14. Cone. HNO, is dropped into a red-hot Pt
flask ; 2HN0j= HjO + + 2N0j. — 15. Cone.
HjSOj is dropped on to red-hot Pt, or on to red-

hot bricks; the gases produced are passed
through milk of lime ; HjS04 = HjO + 80^+0
(Deville a. Debray, 0. B. 51, 822).—16. By
strongly heating dry ZnSOj, and SOj are

evolved and ZnO remains (D. a. D., Ix.).—
17. Ba(N03)2 yields O, mixed with N, when
strongly heated.—18. A mixture of and N,
containing about 60 p.c. O is obtained by heat-

ing NaNOj with two parts dry ZnO {v. Pepper,

C. N. 6, 218).—19. Cono. HjSO, is heated with

KjOrjO, or KMnO^ ; sulphates of K and Cr (or

Mn) and H^O are formed and is evolved.

—

20. A fairly cone, solution of bleaching powder
is heated with addition of a small quantity of a
salt of Go ; Co^O, is formed (by the action of the

CaO on the Co salt), and this is probably

oxidised to CoO^, which is again reduced to

Co.Ps with evolution of (Winkler, J. pr. 98,

340 ; Fleitmann, A. 134, 64 ; Eeinsch, Z. [2]

2, 81 ; Bottger, J.pr. 95, 309, 375; Stolba, J.pr.

97, 309). A modification of this process con-

sists in passing CI into warm thick milk of

lime containing a little Co2NO, (W., 2.C.).

Preparation.—1. Pure KCIO3, which has been
fused, is weU mixed with c. half its weight of

pure dry MnO„ and the mixture is heated in a

flask of hard glass to e. 210°-220°. As the

thus obtained contains a little CI, the gas is

passed through NaOHAq or milk of lime. It is

then dried by HjSO^, and passed in a rapid

stream through a glass tube heated to redness.

After a time the stream of may be allowed to

slacken, and the glass tube need not be kept hot.

Tlie rapid stream of 0, passing through the hot

tube, washes out the last trace of air, which

very obstinately adheres to glass at ordinary

temperatures (Qou^seau, 0- B- 70, 39). Any

ozone present is also decomposed. The imall
quantity of air which adheres to the glass may
also be removed, according to Ilosva (Bl. [3] 2,

734), by passing the over Pt foil at 280°-250'',

or Ft black at c. 250°, whereby combination of

with the N present occurs, with formation of

nitrites and nitrates, which may be absorbed in

NaOHAq. The Pt loses the power of inducing
the combination of K and after a time, but
regains this power when heated in a stream of

H at c. 250° (I., 1.0.). If the is required

quite dry, it is passed through cone, boiled

HjSOj, and then over a long layer of PjOj. Ee-
garding the part played by MnOj and other sub-

stances in causing to be evolved from KCIO, at

temperatures lower than that at which this salt

gives off when heated alone, v. Hornsby, Ph.
15, 352 ; Witt, ibid. 411, 503 ; Brown, iUd. 469

;

Wiederhold,P.H6,171; 118,186; Baudrimont,
J. Ph. [4] 14, 81, 161 ; Krebs, Z. 6, 243 ; Mills a.

Donald, G. J. 41, 18 ; Mills a. Stevenson, C. J,

41, 23.—2. Pure MnO, is heated to full redness

m a hard glass tube ; the gas is passed through
milk of lime to absorb CO,, then over Pt black

at c. 250° to cause combination of N (which is

generally present) with 0, then through
NaOHAq to absorb nitrites and nitrates pro-

duced, and the is then dried by cone. H^SO^,
CaCl,, and Vfi^ It is difficult to obtain by
this method quite free from every impurity.

—

3. B5ttger {/. pr. 103, 316 ; 107, 48) says that
pure is obtained by gently heating EMnO,, or

by the reaction of dilute HNO^Aq, S.G. c. 1-064,

with a mixture of PbO, and BaO,.—4. Fairly

pure may be obtained in a regular stream, at

the ordinary temperature, by compressing intO'

small cylinders a mixture of two parts BaO,, one
part MnOj, and one part CaSO,, and acting oU'

these, in a Kipp's apparatus, with HClAq, S.G.
1-2, diluted with an equal volume of water
(Neumann, B. 20, 3058).

Properties.—A colourless, odourless, taste-

less gas. Condensed to a liquid at very low
temperatures and great pressures. Liquid is

bright blue when viewed in layers 30-40 mm.
thick (Olszewski, W. 42, 663). Pictet supposed
that O was solidified when pressure was sud-

denly reduced, and the liquid was allowed to

issue into the air (C B. 86, 37) ; but, according

to more recent experiments by Wroblewski a.

Olszewski (C. B. 100, 350, 979), solid has not

been obtained. Light appears bluish when ob-

served through liquid 0, or through a column of

the gas very strongly compressed (Liveing a.

Dewar, P. M. [5] 26, 286). One litre at 0°

and 760 mm. weighs 1'424488 grms. at the lati-

tude of 45°, multiplying mean result of Beg-

nault {Acad. 21, 158) and Jolly (W. 6, 520) for

weight of one litre H by mean S.G. of 0, re-

ferred to H, obtained by Scott and Eayleigh {v.

N. 37, 418). The atomic volume of

102, 1010). The atomic volume of in com-
pounds varies according to the number of atoms
with which the is directly nuited, and perhaps

to a small extent according to the nature of these

atoms. Eopp gives 12-2 for 0" and 7-8 for 0"
{v. Speoipio volumes, vol. iv. p. 498). The effect

m the atom of on the magnetic rotatotjf
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po'jrer of O compon-nda is not yet determined
with certainty (Perkin, 0. J. 45, 558 ; v. Phtbi-
Oiii METHODS, section Optical). is absorbed
by molten Ag or Pt, and given oft again as the
metal solidifies. is also absorbed by charcoal.
One vol. cocoa-nut charcoal absorbs o. 18 vols.
O at 0° and 760 mm. (Hunter, P. M. [4] 29, 116

;

V. also Saussure, Gf. A. 47, 113). According to
Angus Smith (Pr. 28, 322), the vol. of ab-
sorbed by is eight times that of H under the
same conditions. absorbed by charcoal brings
about oxidation of HjS, PH,, GJdfi, &a., fairly

rapidly (Calvert, C. J. [2] 5, 293 ; of. Carbon,
vol. i. p. 686).

O is the most negative of the elements except
F. It combines directly with all elements ex-
cept P, CI, Br, I, Au, and Pt. At least one binary
compound of O with each element, except F and
Br, is known. Compounds containing exhibit
the same diverse properties. The oxides of the
positive elements, as a class, are basic, and those
of the negative elements are acidic (v. Oxides,
p. 658 ; AinYDKiDES, vol. i. p. 267 ; Base, vol. i.

p. 445). O is a constituent of the greater num-
ber of acids ; the compounds of with H and
non-metallic elements are acids. When H is

combined with one of the less positive metals
and a relatively large quantity of 0, the com-
pound BO produced is generally an acid {v. Acids,

vol. i. p. 47). The process of combining with
another element or with a compound is called

oxidation (v. Oxidation, p. 667 ; cf. Dboxidation,
vol. ii. p. 377). When the process is attended
with the production of so much heat that the

products become self-luminous, it is called com-
bustion (v. Combustion, vol. ii. p. 241 ; cf. Flame,
vol. ii. p. 549). O is more closely related che-

mically to S, Se, and Te than to the other ele-

ments. It belongs to Group VI., which con-

tains the even-series elements 0, Cr, Mo, W,
and U, and the odd-series elements S, Se, and
Te {v. Chbomium gbobp of elements, vol. ii. p.

168, and Oxygen group of elements, this vol.

infra). exhibits allotropy ; the allotropio

modification is called Ozone {v. art. Ozone).

Atomic weight of oxygen.— The value 16'01

was obtained by BerzeUus and Dnlong in 1819,

by burning H by CuO and weighing the water

formed (A. Oh. 15, 386). In 1842 Dumas, by the

same method, arrived at the number 15-98 (A.

Ch. [3] 8, 189). In the same year, Erdmann a.

Marohand conducted very carefully a series of

five experiments by the same method ; their

mean result was 16-005. Ostwald {LehrUich

der AUgemeinen Chemie, 1, 43) shows that the

value 15-84 is obtained from Stas's experiments

on the ppn. of NHiClAq by Ag. In 1805 Gay-

LuBsao a. Humboldt (G. A. 20, 38) determined

the ratio in which H and combine, by volume,

to be 2:1. Using the values for S.G. of these

gases obtained by Biot a. Arago, the atomic

weight of became 15-1. If Eegnault's more

accurate determinations of S.G. of H and are

made use of, and it is assumed that H and O
combine in the ratio 2:1 by volume, then the

atomic weight of O becomes 15-964. In recent

years Scott has made a series of direct determi-

nations of the relative densities of H and

(Pr. 1887. 398 ; B. A. 1887. 668 ; Pn 42, 396

;

N. 37, 439). Keiset {S. 20, 2323 j Am, 10, 249)

eaased Pd to occlude H, and then drove out the

Vol. m.

H over hot CuO, and weighed the water pro-

duced. In this way a direct weighing of the H
burnt was obtained. Keiser's final value for O
was 15-9492. Cooke a. Bichards {Am. 10, 81)
weighed H in a large balloon, and then burnt it

to HjO; they obtained = 15-958. Lord Eay-
leigh, in 1888, pointed out a source of error in
all experiments wherein a gas is weighed by
pumping the air out of a glass globe, and thus
allowing the gas to enter (the error is due to the
shrinkage of the globe when evacuated). Prom
his own experiments, Eayleigh gave = 15-884
(Pr. 43, 356) ; and applying his correction to
Scott's most carefully determined values (Pr. 42,

396), he obtained the value = 15-912. Cooke
a. Kiohards applied Eayleigh's correction to their

experimental data, and arrived at the conclusion
that = 15-869 (Am. 10, 191). The mean of the
results obtained by directly weighingH and then
burning it to HjO is 15-888. The most probable
value obtained by weighing H by occluding it in

Pd, driving out by heat, and weighing Pd before

and after, is 15-9492. The mean of the values

obtained by burning H to HjO, weighing by
loss of weight of CuO, and determining H by
difference between weights of H^O and 0, is

15*992. Por a criticism of the methods and re-

sults up to 1885, V. Ostwald's Lehrbtich der AU-
gemeinen Chemie, 1, 41. As the atomic weights
of many elements are determined by directly re-

ferring them to 0, some chemists take the atomic
weight of as 16 (H thus becomes a little more
than 1). Most chemists at present take = 15-96,

which is the value used in this Dictionary.

Reactions and Combinations.—The reactions

and combinations of are too many to be de-

scribed here ; it must sutlice to indicate them in

a general way. Eeference should be made to the

various elements and compounds for details.

1. All non-metals, except P, Br, CI, and I, com-
bine directly with ; compounds of all, except P
and Br, with are known.—r2. All metals, ex-

cept Au and Pt, combine directly with ; com-
pounds of all with are known.—3. Many lower

oxides are changed to higher oxides by heating

in 0, e.g. BaCBi^Oj, NO, PA.PbO, PeO ; many
other lower oxides form higher oxides when is

produced in contact with the lower oxides (cf.

Oxidation, p. 657, and Oxidbb, p. 658).—4. In-

numerable compounds are decomposed by 0, with

formation of more oxidised compounds, e.g.

NHjAq, HjS, PbS, and NaaSjOjAq; with many
compounds combines directly, e.g. PjOj,

HNOjAq, SOjAq, NO.
Certain oxidations do not occur when very

dry is heated with the substance to be oxidised

after it has been thoroughly dried [v. Carbon,

vol. i. p. 687 ; Carbon monoxide, vol. i. p. 6\)0

;

V. also Phosphorus ; Sulphur).

Detection of free oxygen.— Uncombined
changes an alkaline pyrogallol solution to dark-

brown; white indigo becomes blue; NO com-

bines with to form . red-brown NO,, easily

soluble in water; CrCljAq rapidly absorbs 0,

changing from blue to green (for preparation

of CrCl^q, V. Niiboobn, Prepa/raticm No. 1,

p. 557). M. M. P. M.
OXYGEKA'f£D WAX£B. An older name fol

Htdbosen dioxide (q. v., vol. ii. p. 722).

OXYGEN GBOTJP OF ELEMEIfTS. Oxygen,

gulphur, selenion, and tellu/rvum. Oxygen was
ZZ
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prepared by Priestley in 1774; sulphur hafl

been known from early times; selenion wag
disooTered by Berzelius in 1817 ; tellurium was
found by Klaproth, in 1798, in gold-ore from
the Siehengebi/rgs. The name oxygen was given

by Lavoisier to express the fact that many com-
pounds of this element are acidic ; the word
sulphur is supposed to be derived from sal

= salt and TrSp = fire (burning salt or stone)

;

the name tellurium is derived from telVus = the

earth ; selenion received its name from ireXiivii

t= the moon, because of its association with and
likeness to tellurium. The following table pre-

sents some of the chief properties of the four

elements:

—

The elements S, Se, and Te show very dig.

tinct resemblances in their chemical properties.

All form hydrides MHj, which are gases at
ordinary temperatures ; SH, and SeHj in water
redden litmus, and react as very weak acids.

TeHj is not acidic ; these hydrides are deooiii>

posed by heat, stability in this respect decreasing

as at. w. of M increases. These hydrides are
produced by passing H over molten S, Se, or

Te ; also by reacting on various sulphides,

selenides, and tellurides, with dilute acids. The
hydride of 0, viz. OHj, is analogous in compo-
sition, and is formed similarly to those of S,

Se, and Te; OH^ is neutral. HjO, and H^S,
are also similar in composition and many pro-
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OXTSKN

Combines directly

witli all elements
fexoept P, 01, Br, I,

Au, andPt ; oxides
are known of all

elements except F
and Br. Oom-
pounds exhibit

very different pro-

perties. is a con-

stituent of most
acids, and of all

alkalis. Com-
pound with H,
OH2, is a neutral

oxide; HjO, is a
peroxide.

Combines directly

with most ele-

ments. Sulphides
are basic, or acidic,

or neutral, accord-

ing to nature and
relative quantityof
element combined
withS. Sis a con-

stituent of several

acids. HjS is fee-

bly acidio.

BsLXinoii

Compounds with
several elements
areknown ; they re-
semble sulphides.

HjSe is very feebly

acidic. E^SeO,
and HjSeOj are
much weaker acids

than HjSO, and
H^SO,.

TELLnmuM

Combines with seve-

ral elements (com-
pounds not studied

very fully). Bi-

nary compounds
resemble those of

Se. HjTe is not
acidic. TeOj and
TeO, do not form
acids by acting

with water ; but
these oxides are

obtained by heat-

ing the acids

HjTeO, and
HjTeO,.

perties. ScjEj and Te^H^ have not been pre-

pared. Binary compounds of S, Se, and Te
with metals are analogous in composition to the

metallio oxides. Chlorides of the form MCl^
are known, M = O, S, Se, Te ; no compound of

S, Se, or Te analogous to O^Cl is known, nor
has a compound of and CI analogous to SC1„
SeCI,, and TeCl, been obtained. The stability

of the chlorides towards heat increases in pass-

ing from O to Te. The oxides of S, Se, and
Te—MOj and MO,—are acidic (SeOa is not
known), acidity decreasing rapidly as at. w.

of M increases ; TeO, is scarcely acidic, bat a
corresponding acid H^TeO^ exists ; TeO, com-
bines with some strong anhydrides to form com-
pounds of the type of salts. The oxyacids

HjMOgand H^MOtare analogous in composition,

but the acids of S are very much stronger than
those of Se or Te ; those acids yield oxychlorides,

MOClj and MOjOlj, by reacting with PCI5.

Many other oxyacids of S are known.
The elements of the family exhibit allo-

tropy ; O and S in a very marked way, Se less

markedly, and Te only slightly. The allotropio

forms of exist as gases; their molecular

formulae are Oj and 0, ; the allotropio forms of

S, Se,'and Te are known with certainty only as

solids. It is doubtful whether molecules of S
or Se, other than S, and Scj, exist as gases

through any considerable range of temperature

;

the only molecule of Te existing as a gas is Toj.

The mol. w. of S in solution is certainly greater

than Sj, and probably varies according to tho

solvent.

The elements S, Se, and Te form the odd-

series members of Group VI., of which group O
forms the first even-series member; the other

even- series members are Or, Mo, W, and U.

All the members of Group VI. are characterised

by forming acidio oxides MO, ; as the at. w. iil-

creases these oxides become less acidic. Only

the odd-series members, and 0, form hydrides.

AU form chlorides MCI,, the stability of which

towards heat increases from to U ; the higher

members also form several other stable chlorides.

Group VI. falls into two families, (i.) S, Se, Te

;

(ii.) Or, Mo, W, U ; is the typical element of

the group (c/. Obbomiuu obouf of elements,

fci ii. p. 168 ; v. tiio Oxsfiuss, Sulphue, Selb-'

JOBS. TEiXDiaimli. M. M. P. M.

o-OXY-aLUTABIG ACID
C0aH.CH(0H).CH2.CHj.C0jH. Qlutanio acid.

[73°] ? (M.). Formed from amido-glutario acid

and HNOj (Eitthausen, J.pr. 103, 239; Mar-
kownikofl, A. 182, 348). Occurs in beetroot

molasses (Lippmann, B. lb, 1156). Beadily
yields the lactonic acid.—CaA" Jaq.—MgA"4aq.
—PbA" laq.—ZnA" 3aq.—AgjA"iaq.

Lactonio acid C^HgO, i.6.

°^<OH;cH.C02H- f^°°J- Very hygroscopic

needles (Wolff, A. 260, 126).—CaA'j 2aq. —
BaA'j.—ZnA'j2aq. Yields glutario acid [98°]

on reduction by HI.
/3-ozy-glntaric acid. Methyl derivative

COjH.CH2.CH(OMe).CH,.C02H. Formed by
oxidising di-allyl-carbinol with 5 p.c. solution

of KMn0< (Ejabinin, J. pr. [2] 28, 274). Ex-
tracted with ether {v. Oxtpyeotariabic Aom).

Salts.— CaA" (at 100°). Syrup, covered by
crystalline crusts.—^BaA".—Ag^A". Prisms.

a;3-I)i-oxy-glntaric acid

C02H.CH2.CH(OH).CH(OH).C02H [156°].

Formed by boiling glutaoonio-acid-di-bromide

with water and CaCO,." Needles (from water),

or six-sided tables (from alcohol). V. e. sol.

water, v. sol. alcohol. Its Ca salt is easily

soluble (Kiliani, B. 18, 2517).
ay-Si-oxy-glutaric acid

CO2H.0H(0H).CH2.CH(0H).CO2H. Formed by
heating the di-oxy-propane-tri-carboxylio acid,

which is obtained by oxidising isosacohario acid

with HNO3. Colourless prisms. V. e. sol. water,

T. sol. alcohol, si. sol. ether. Its Ca salt is

sparingly soluble (Kiliani, B. 18, 2516).

Tri-oxy-glutaric acid CsHsO,. [127°].

Formed from arabinose or sorbin by oxidation

with HNO, (S.G. 1-2) (Kiliani, B. 21, 3006,

3276).—KjA" : monoolinic plates.

OXYGUANIDINE. Obtained by boiling

cyanamide with alcoholic hydroxylamine hydro-
chloride (Prsetorius a. Seidler, J.pr. [2] 19, 399).

—(CN,H50)2HjPtCl5 : ruby-red prisms.
OXY-H^noaLOBIN V. Hamoolobik.
OXYHALOID COMPOUNDS. Compounds of

F, Gl, Br, or I, with and another element.

Oxyhaloid compounds of non-metals are often

formed by reacting with PClj, PBr„ or PI^ on
oxyaoids, e.g. SO2CI2 from 862(0:^2 ; they are

also produced sometunes bj heating together an
BZ2
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oxide and chloride, e.g. BOCl by heating B,0,
with BCI3; sometimes the halogen is directly

combined with an oxide, e.g. OOClj and NOCl
by combining 00 and NO with 01, and BOCl,
by heating 01 with B^O, mixed with C. MetaUio
oxyhaloid compounds are formed bydecomposing
the haloid compounds of the metals by water or

steam ; by heating together oxides and haloid

compounds ; and in some cases by the incom-
plete ppn. of haloid compounds in solution by
alkali. Non-metallic oxyhaloid compounds are

decomposed by water to haloid acids and other

oxides or oxyacids of the non-metal present.

Some metallic oxyhaloid compounds are also

decomposed by hot water to haloid acids and
metallic oxides ; in this respect the oxyfluorides

are the most stable, and the oxyiodides, as a
class, are more stable than the oxybromides and
oxyehlorides. The oxyhaloid compounds of H
are acids. A.11 elements form one or more oxy-
haloid compounds. A metal which readily forms
many oxyhaloid compounds generally forms one
or more oxides with acidic reactions, and is

otherwise more or less non-metallic in its chemi-
cal properties. M. M. P. M.

DI-OXY-HENDJICOIC ACID C„H,„{OH),Oj.
[85°]. Formed by the oxidation, in alkaline

solution, of hendecenoio acid derived from
castor oil (Hazura a. Griissner, M. 9, 952).

Needles, sol. hot water.

OXY-HEHICOSOIC ACID
C,8H3,(0H,0H)(C0,H). [103-5°]. Occurs in the

soda soap from carnaiiba wax {q. v.). CrystaUiue

powder (from petroleum), si. sol. alcohol, m. sol.

isobntyl alcohol (whence it separates as a jelly)

(Starcke, A. 223, 310). As its alcoholic solution

is not ppd. by acetate of Mg, Cu, or Pb, it is

possibly a lactone C,sH3j<^ qq^^O. Heated

with soda lime it splits off Hj, forming a di-

basic acid 0„H,8(C02H)2 [90°].

PENTA-OXY-HEPTANE. The oily anhy-
dride C,H„(0H)30 is formed by the action of

HOCl followed by KOH on di-allyl-carbinol

(Eeformatsky, J. B. 21, 295). The acetyl deri-

vative C,H„(OAo)5 (169-5°) S.G. 2 -919 is de-

scribed by Saytzeff (A. 185, 129).

OXY-HEPTAHE PHOSPHONIC ACID
C,H„PO, i.e. C,H,3.CH(0H).P0(0H),. [185°].

Formed from oenanthol and PCI3 followed by
water (Fossek, M. 7, 27). Monoclinic tables:

o:6:c^l-844:l:l-957 ; /3= 74°.-CaA".
The compound (C„H,3.CH(0H))jP0.0H [160°]

is formed by heating oenanthol with hypophos-
phorous acid (Ville, C. B. 109, 72). It yields

the salts BaA'^Baq, PbA'^Saq, ElA' 4aq, and
(C^,3CH(0Ac)),P0,H [94°].

OXY-HEPTENOIC ACID
CHMe(OH).CH(03H5).C03H. Formed from
allyl-acetoacetic ether and sodium-amalgam
(Zeidler, A. 187, 45). Syrup, miscible with
water.-BaA'j.—Zn(OH)A'.

Oxy-heptenoic acid. Nitrile
CHEt:OMe.CH(OH).ON. Formed from methyl-
ethyl-acrolein and HCy (Johanny, M. 11, 401).
Converted by hydrochloric acid into the amide
CHEt:CMe.OH(OH).CONH, [101°]. The nitrilo
yields an oily acetyl derivative (114° at 22 mm.),
V. sol. ether.

Ozy-heptenoic lactone v. Mesitouic Aon>.

OXYHEPTIC ACID C,H,„03^aq7 [185°]. A
product of the action of bromine, followed by
alcoholic potash on isobutyV-acetoacetio ether
(Demarijay, C. B. 86, 1135). Pearly scales

(from water). Yields C,HjO(OEt)„NBL 7 [87°].

o-OXY-HEPTOIC ACID C*,H,.0, i.e.

Pr.CHj.CHj.CH(0H).C02H. [60°] (Helms, B. 8,

1167) ; [65°] (Ley, J. B. 9, 141). Formed by
heating aqueous potassium bromo-heptoate at
140°. Prisms.—MeA'. [160°-165''].

, Amide [147°]. Hexagonal tables.

o-Oxy-heptoio acid C5H„.CH(0H).C02H.
[60-5°]. Formed from its ether, EtA' (203°),

which is produced, as well as the ethyl deri-

vative thereof 05H„CH(0Et).C0.^t (c. 224°) by
the action on oxalic ether of zinc and isoamyl
iodide at 100°, followed by water (Frankland a.

Duppa, Pr. 14, 191). Scales.—BaA'j.—OuA'j.
j3-0xy-heptoic acid

CHMe.,.CH(OH).CMej.COjH. [112°]. The chief

product of the action of sodium on isobutyrio

ether '(Hautzsch, A. 249, 60). SUky needles,

m. sol. water, volatile with steam,—BaA'24|aq.
Ethyl derivative of the ethyl ether

Pr.CH(0Et).CMe3.C0.^t. (181° cor.). Oil.

18-Oxy-heptoio acid CHMe(OH).CMe.EtCO^.
Formed by reducing CHj.CO.CMeEt.COaEt with
sodium-amalgam (Saur,4. 188, 266). Syrupi v.

e. sol. water.—CuC,H,jO,.—AgCjHisOj: plates,

m. sol. hot water.

0-Oxy-heptoic acid CMePr(0H).0H2,C0jH.
Formed by oxidising CMePr(0H).CjH5 with
KMnOj (Semljanitzin, J. pr. [2] 23, 267). Syrup.

— CaA', (at 100°).—BaA'j.-AgA' : prisms,

/S-Oxy-heptoio acid CEt3(0H).CH2.C0iiH.
[39°]. Formed by oxidising CEt2(OH).C3H5 with

KMnO, (Schirokoft, J. pr. [2] 23, 201). Thin
needles.— LiA' aq. — CaA'jaq. — BaA'2 2aq.—
PbA'2 2aq. S. 6 at 19°.—CuA'j 5aq.—AgA'.

7-Oxy-lieptoio acid

CHPr(0H).CH2.CH,.C0jH. Syrup.—BaA',.—
AgA' : curdy pp.

Lactone Pr.0H<^^';^^>. (235° i.V.).

Formed by the action of HI and P on the hexa-

oxy-heptoic acid obtained from dextrose (Kiliani,

:B. 18, 3066; 19, 1128). Obtained also from

propyl-paraconic acid Pr.CH<^Q_^QQ*^']]>CH,

by distilling, converting the resulting

CHPriCH.OHyCOjH into 7-bromo-heptoio acid,

and boiling this with water (Fittig, B. 20, 8180

;

A. 255, 76).

An isomeric lactone (220° cor.) is obtained

in like manner from levulose.

7-Oxy-iBoheptoic acid

CHPr(0H).0H,,0H2,C0.iH. Very unstable.—

BaA'j.—AgA',
LactoneG,B.,fi2. (225° uncor.). S.Sinthe

cold. Formed from 7-bromo-isoheptoic acid arid

also by distilling isopropyl-paraconio acid (Fittig

a. Zanner, A. 255, 94). Liquid, volatile with

steam.
7-Oxy-heptoic acid.—BaA',.—^AgA'.

Lactone C,H,A- [H"]- (220° i,V.). S.

8-3 at 0°. Formed from tetraorylic acid and

coldHBrAq (Fittiga.Krafit,,4.208,86). Liquid.

7-Oxy~heptoic acid. Lactone

CHMe<^^-gQ®» [62°]. (86° at 15 mm,).

Formed by reducing ;8- acetyl-valeric acid wilTi
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sodium-amalgam (Ansohutz, 4. 247, 107). Largo
crystals.

7-Oxy-heptoin acid

CH,.CH(0H).CH2.CHEt.C0jH. Formed by re-

ducing /3-acetyl-valerio acid with sodium-amal-
gam (Young, 0. J. 43, 173 ; A. 216, 88). The
free acid changes quickly, especially on boiling,

to the lactone.—BaA'j.—^AgA' : curdy pp.

Lactone CH3.CH<^^-^q^*. (219-5°

i.V.). S.G. iS-992. Liquid, "m. sol. water. A
solution saturated at 0° becomes turbid at 17°
and clear again at 95°.

Heza-oxy-heptoic acids are formed from
lerulose, dextrose, and galactose by successive
treatment with HCy and alkalis (Eiliani, B. 18,

3066 ; 19, 767 ; 22, 521). The free acids change
to lactones C,H,jO,. The hexa-oxy-heptoic acid
from galactose crystallises in needles [145°] and
forms the salt KA' jaq.

DI-OXY-HEPTYLENE C;H,j(OH)j. [89'5°].

(195-6° cor.). V.D. 63-6. A product of the dis-

tillation of resin (Morris, C. J. 41, 169). White
mass. Forms a hydrate C^H^Oj aq [c. 106°].

Acetyl derivative C,H,j(0Ac)2. [69°].

TETRA - OXY-TETRA -HEPTYL-PHOSPHO-
NIUM IODIDE (C„H,3.CH{0H)),PI. [122°].

Formed from PIIjI and heptoio aldehyde (De
Girard, A. Ch. [6] 2, 40). Lamin®.

OXY-HEPTYL-PYBOTAETABIC ACID Lac-
tonic acid CijHjjO,. Methylhexylparaconic acid.

[107°]. Formedfrom oananthol, pyrotartario acid,

and AcjO (Biechelmanu, A. 255, 182). Plates,

V. sol. ether.—BaA'^Saq.—CaA'^aq.—AgA'

:

needles (from water).

e-0XY-HEPTYL-SUC0INICACIDC„Hj„O^i.e.
C„H,3.0H(OH).CH(C02H).CH2COjH. Bexitd-
malic add. The salts are got by boiling the
lactonio acid with bases.—CaA" (at 100°).

—

BaA" (at 130°).—Ag^A".
Lactonic acid

C„H„.0H<q^(q°2^J>CHj. Sexylparaeomo

add. [89°]. Formed from oenanthol, ACjO,
and barium succinate at 120° (Sehneegans, A.
227, 85). Needles, si. sol, water.—OaA'j2aq.

—

AgA' ; flocoulent pp.
DI-OXY-HEXADEOANE C,aHs2(OH)2.

Formed from Gj^'H,^!, and AgOAo followed by
KOH (Krafft a. Grosjean, B. 23, 2352).

Di-acetyl derivative 0,|,H5j(0Ac)j. [56°].

DI-OXY-HEXANE C„H„0, i.e.

CHMe(OH).CH,,.CH,.CHMe(OH). (220° i.V.).

S.G. g -976; =g* -961. C.E. (0°-24°) -00064 (Soro-

kin, J.pr. [2] 23, 18). Formed from diallyl by
successive treatment with HI, AgOAo, and EOH
(Wurtz, A. Ch. [4] 8, 162). Liquid, sol. water.

Mono-acetyl derivative (210°).

Di-acetylderivative CjH,2(0Ac)2. (225°).

Di-oxy-hexane (207°). S.G. 2 -9669. Ob-
tained from hexylene derived from mannite
(Wurtz; Hecht, B. 11, 1154). The correspond-

ing oxide, CbHi^O (110°), is formed from
C.H,30C1 and KOH (Eltekoff, J. R. 1882, 355).

Di-acetyl derivative (215°-220°). S.G.
fi 1-014.

Di-ozy-hezane
CH3.CH(0H).CH2.0Hj.CH2.CHj(0H). Hexylene
S-glycol. (235° at 710 mm.). S.G. at 0° = -9809.

Prepared by reduction of aceto-butyl alcohol

CHj.C0.CHj.CH2.CHj.CH,.0H with sodium-

amalgam (Lipp, B. 18, .?2S2). ThicV colourless

fluid of slight smell and bitter tasie. V. sol.

water and alcohol, more sparingly in auhydroas
ether. By heating with HCl it is converted into

hexylene-S-chlorhydrin, and by prolonged action

into hexylene-di-chloride. By heating vrith

HjSOj (65 p.o.) it splits oft H^O, forming hexyl-

ene-5-oxide.

Di-oxy-hexane CHMe(OH).CHPr(OH).
[o. 0°]. (207°). Formed from aldehyde, iso-

butyric aldehyde, and alcoholic potash (Fossek,

M. 5, 119 ; Swoboda, M. 11, 389). Thick Uqnid,
sol. water. Dilute HjSOj forms, on heating,

(j8)-pinaoolin Ct^U^fi^ (210°).

Isomeride v. Pinaconb.
Tri-oxy-hexane C„H„03 i.e.

CH.,(0H).CH(0H).CH,,.CMe.,(0H). Hexyl-gly-
cerin. (190° at 50 mm.). S.G. 2 1-0986.

Formation.—1. By addition of bromine to

CMej(OH).CH2.CH:CH2 and decomposition of

the fTroduct with baryta (Orlofl, Bl. [2] 47, 167).

2. From di-methyl-allyl-carbinol by successive

treatment with HOCl and aqueous KOH, or with
Br and baryta (Orloff, Bl. [2] 45, 258 ; A. 233,

351 ; Keformatsky, J.pr. [2] 81, 318 ; 40, 898).

Properties.—Syrup, sol. water and alcohol,

insol. ether,

Tri-aceiyl derivative. Oil.

Tri-oxy-hexane
CH2(OH).CH(OH).CH2.CH2.0HMe(OH). (181°

at 10 mm.). S.G. 2 1-1012. Formed by heating
its tri-acetyl derivative with PbO. Liquid, sol,

water.

Tri-acetyl derivative C|jH,i(0Ac)3. (c.

283°). S.G. f 1-109. C.B. -000878. Formed by
heating methyl-butenyl-carbinol (from allyl-

acetone) with AcjO (Markownikoff a. KabloukofE,

Bl. [2] 34, 347 ; 37, 846 ; 43, 111). Heavy oil.

Yields an oxide C^H.A (178°).

Tri-oxy-hexane
CHEt(OH).CMe(OH).CHjOH, (170°-176<' at

53 mm.). Formed by boiling the dibromide of

methyl-ethyl-allyl-carbinol with water (Lieben

a. Zeisel, M. 4, 41). Liquid.

Tri-acetyl derivative (o. 270°). Oil.

Tetra-oxy-hex|ne C^HnO,. [95°]. Formed
by oxidising diallyl with KMnOj (Wagner, B.
21, 3343). Plates, v. sol. water, m. sol. cold

alcohol, insol. ether.

OXY-HEXANE DISULPHONIC ACID
0|iH,20(S03H)z. Formed from methyl-ethyl-
acrolein and SOj at 80° (Ludwig, M. 9, 667).—
BaA"2aq converted by sodium-amalgam in

presence of acids to hygroscopic sodium oxy-
hexane sulphonate C|iH,30(S0.,Na).

OXY-HEXENOIC ACID CjE,fi,. A product
of the action of boiling water on the dibromide
of hydrosorbic acid (Fittig, A. 200, 57). Liquid.—C&A', IJaq : plates.

OXY-HEXIC ACID C^HjOalaq or C,H,„0,.

[174°]. Formed from propyl-aoetoacetio ether

by successive treatment with Br and alcoholic

potash (DemarQay, C. B. 88, 289). Small pearly
plates, V. e. sol. hot water. Is perhaps identical

with terebio acid (GorbofE, J. B. 1887, 605). Se-
duced by Zn and H^SO, to C,H,5,04(?) [93°].

Yields an amide 0„Hj,05(NH2)5 (?) [215°] and an
amic ether O^HuNO, (?) [79°].

Iso-ozy-hezic acid. [187°]. Formed in like
manner from isopropyl-acetoacetio ether (D.).

Beduced by Zn and S,^SO, to 0,H,,0, (?) [113°]
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Yields 0„H2,05(N;aj)5 (?') [:M0=] and another

amide CaH,0(NHj)(0Et);(7) [93"].

DI-OXY-HEXINEHE v. Di-oxy-hbxylesb.

o-OXY-HEXOIC ACID C^Jl^JO, i.e.

CH.jPr.CH(0H).C02H. Leucic acid. Mol. w.
132. [73°]. Formed by the action of nitrous

aoid on leucine (Strecker, A. 68, 55; Thudichum,
G. J. 14, 307 ; Waage, A. 118, 297). Needles, v.

sol. water, alcohol, and ether.—BaAJj : silky

laminae (from hot alcohol).—CaA'j.— CoA'j.

—

CuAV—ZnA'jaq. S. -33 at 16° ; -5 at 100°.—
ZnA'j2aq (Eorner, G. 13, 356).—AgA': crystal-

line pp.
An isomeric or identical oxy-hexoic acid

[62°] isformed by the action of Na^COj on bromo-
hexoio acid got from fermentation hexoio acid
(Jelisafoff, /. B. 12, 367 ; Bn. 1, 523). It yields
the salts CaA'^, BaA'j, MgA'^ 2aq, ZnA'^ 2aq (S.

•14 at 16° ; -21 at 100°), CuA'^, and AgA'. It

forms a crystalline amide [142°].

o-Oxy-hexoic acid CEt2(0H).C02H. [80°].

S. 36 at 17"5°. Formed from its ether which is

got from oxalic ether by the action of ZnEt^ fol-

lowed by water (Frankland, Pr. 12, 396 ; Frank-
land a. Duppa, Pr. 13, 140 ; A. 185, 26 ; Geuther,
Z. 1867, 705 ; Fittig, A. 200, 21). Triolinio

crystals, v. sol. water, alcohol, and ether. Yields

di-ethylketone on oxidation.—NHjA'. - BaA'j.

—

BaA',5aq.—ZnA'j. S. -33 at 16°.— OuAj.—
AgA'ag: needles.

Methyl ether MeA.'. (165°). S.G. '^-987.

Ethyl ether EtA'. (175°). V.D. 5-24

(ealc. 5-53). S.G.^ -961. Oil. Formed from
COCl.COjEt and ZnEt^ (Henry, B. 5, 949).

Jsoamyl ether (225°). S.G. ia-gas.

Nitrile 0Et2(0H).CN. Formed from OOEt^
and HCy (Tiemann a. Friedlander, B. 14, 19741.

Oil.

B-Oxy-hexoic acid CH2S'r.CH(OH).C02H.
[56°]. Got by saponification of its nitrile, which
is formed from isovaleric aldehyde and HCy
(Erlenmeyer a. Sigel, B. 7, 1109 ; Ley, B. 10,

231). Formed also by heating isobutyl-tartronio

acid at 180° (Guthzeit, A. 209, 239). Plates.

—ZnA'j2aq. S. -12 at 16°.
,

Nitrile. Oil, lighter than water.

j8-Oxy-liexoic aoid CHMe(OH).CHEt.0OjH.
Formed from ethyl-acetoacetic ether and sodium-
amalgam (Waldsohmidt, A. 188, 240). Syrup.

—

NaA'.—CuA'j.-AgA' : plates.

a-Oxy-hexoio acid OMe3.CH(OH).C02H.
[88°]. Formed by reducing tri-methyl-pyruvic

acid with sodium-amalgam (Gliicksmann, M.
10, 780). Monoclinio crystals.—AgA'.

/3-Oay-liexoic aoid 0HEt(0H).0HMe.C02H.
Formed by reducing propionyl-propionic acid

(Hantzsch a. Wohlbruck, B. 20, 1320).—NaA'.
7-0zy-7t-hexoic acid

CHEt(0H).CH2.0H2.C02H. The salts areformed

by the action of bases on the lactone. The free

acid quickly changes to lactone.—OaA'j.—BaA,.

-AgA'.

Lactone 0,H,„0, i.e. CHEt<^5Lco''-

(220°). Formation.—1. By boiling with water

the bromo-hexoio aoid formed by the union of

hydrosorbio aoid with HBr (Fittig, B. 13, 955

;

A. 208, 67).—2. By heating glutaeonic acid with

HI and P (Kiliani a. Kleemau, B. 17, 1300). -
S. By reduction of metasacchariu with HI

(Kiliani, B. l8, 642).— 4. By warming hydrosor
bic aoid with dilute (lajHjSO, (Fittig, A. 256,
184).

Prc^erties.—Liquid, m. sol. water. Volatile
with steam. Its aqueous solution becomes tur-
bid when heated to 40°, but clear again at 80°.

K2CO3 separates it from the solution. HI and
P reduce it to n-hexoic acid.

Amide CHEt(0H).CH,.CHj.C0NH2. [74°].

Formed by heating the lactone with alcoholic
NHj at 100°. Prisms, v.e. sol, water and alcohol,
si. sol. ether.

7-Oxy-isohexoic acid

0Me2(OH).0Hj.0Hj.0O2H. Crystalline, but very
unstable.—BaA',, (at 100°).—AgA'.

Lactone 0„H,„Oj. (207° i. V.). Formed
from terebio acid by distillation, by successive
treatment with HBr and water, or by boiling

with dilute H,SO, (Fittig a. Bredt, A. 200, 58,
259 ; Geisler, A. 208, 43 ; Erdmann, A. 228,

181). Formed also by oxidising isohexoic acid
with KMnO, (Bredt, A. 208, 59). Liquid, v. sol.

water. Xeutral in reaction. Its aqueous solu-

tion becomes turbid at 35°, clear again at 80°.

Yields on oxidation with HNO3 the acid CjHjO,
[68°], whence CaG^sOg7aq and AgC^HjOj.
Boiling NaOEt forms an anhydride G,.,H,80,

[106°], whence HClAq forms C„H2,0, (209°).

7-Oxy-liesoic acid CH,,(0H).CH,.CHEt.C02H.
Formed from CHs.CO.CEt(0Hj.CHjOH).CO2Et
by boiling with baryta-water (ChanlaroS, A. 226,
335). 'Thick liquid, changing to the lactone on
boiling its solution. Ba(C|jH„Oa)j : crystals (from
alcohol).—CaA'j.—AgA' ; needles (from water).

Lactone CH2<g^g^^' . (215°). S.G.

IS 1'085. Liquid, m. sol. cold water.
7-Ozy-liexoic acid

CHMe(0H).CHj.CHMe.C02H. Formed by re-

duction with sodium-amalgam from ;3-acetyl-

isobutyrio acid derived from o-bromo-propionio
ether and sodium acetoacetic ether (Fittig a.

Gottstein, A. 216, 30). Formed also by reducing
saccharin or isosaccharin with HI and P (Lie-

bermann a. Scheibler, B. 16, 1821 ; Kiliani, B.
18, 635).—BaA'j.

Lactone. (206°). Liquid, sol. 20-25
volumes of water. An isomeric anhydride
[187°] is also formed by reducing isosaccharin.

7-Oxy-hexoic acid

CHMe(OH).CHMe.CH,.COjH. Formed by re-

ducing i8-acetyl-re-butyric aoid (Gottstein, A,

216, 36). Yields a lactone (210°).

S-Oxy-hexoio acid

CHMe(OH).CH2.CH2.CH2.COjH. Obtained by
reducing 7-acetyl-n-butyrio acid with sodium-
amalgam at 30° (Fittig a. Wolff, A. 216, 138).

When boiled with water it is partly converted

into the lactone. When the lactone is boiled

with water it is partly converted into the acid.

Equilibrium occurs with 65 p.c. lactone and
35 p.o. acid.—AgA'.

Lactone. [19°]. (c. 231° i. V.). Colour-

less liquid, solidifying below 0°. Misoible

with water but separated by K^CO,.
Oxy-bexoio acid C„H,.P3. [108°]. Formed

by oxidising oil of millet with KMuO, (Kassner,

A',. Ph. [3] 25, 1081). Plates, v. sol. water.

Yields an acetyl derivative [71°].

Bi-oxy-hexoic acid. [141°]. Formed from

ethyl-crotonic acid by successive treatment with
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bromine and with water at 100° (Fittig a. Howe,
A. 200, 39). Trimetric prisms, a:b:c = -96:1: -33.

V. Bol. water and alcohol.—CuA', 3^aq : bright-
blue needles.

Di-oxy-hezolo acid

0HMe(OH).CEt(0H).CO2H. [96^. Formed by
oxidising ethyl-orotonio aoid with KMnO. (Fittic,
B. 21, 920).

*v 6.

Si-ozy-hezolo acid

CHEt(OH).CMe(OH).CO,H. [152° cor.]. Formed
by oxidation of methyl-ethyl-aoroleiiu (Liebeu a.

Zeisel, MA, 65). Needles or prisms.— CaA'^Saq:
crystaUine mass.

Hexa-ozy-hexoic acid C„H,20,. Arahinose-
carhoxylic acid. Formed from arabinose by
the action of aqueous HCy, followed by saponi-
fication (Kiliani, B. 29, 3033 ; 20, 339). When
liberated from its salts it immediately forms the
lactone.—CaA'^ : amorphous.

Amide. Minute needles.

Lactone G,^,fi^. [145°-150°]. [a]D =
— 54-8. Needles or prisms. Yields metasac-
chario aoid dilaotone Cfifi^ on oxidation by
HNOs and »-hexoic aoid on reduction by HI
and P.

DI-OXY-HEXYLENE C,H„Oj. Heximme
glycol. (218°-225°). Formed from epichlor-
hydrin and Na (Hiibner a. Miller, A. 159, 186).
Ib perhaps di-oxy-hexineno (Glaus, B. 10, 556).

OXT-HIPPDEIC ACID OpH^NO^ i.e.

CeH,(0H).C0.NH.CHi.C02H. Formed from m-
amido-hippuric acid bythediazo-reaction(Griess,
B. 1, 190 ; Conrad, J.pr. [2] 15, 259). Needles,
V. sol. hot water.

0XY-HYDRASTINI1IE«. Hydrastine.
OXYHYDEOANTHSAKOL v. Oxyanthbanoii

BXDBIDE.
TBI-OXY-HYDBOBENZAHIDE v. Oxy-ben-

ZOIO ALDEHYDE.
OXYHYflfiOBENZOIC ACID C^HsO,. [275°

cor.]. Formed from oxy-uvitic acid and aqueous
KMnO, (Oppenheim a.- Bmmerling, B. 9, 827).

Needles. Yields benzoic acid by potash-fusion.

—CaA'2 3aq.—AgA' : v. si. sol. water.

OXY-HYDEO-COUMAEILIC ACID v. CoCMA-
BILIC ACID.

OXY-EYDEONAPHTHOaUINONE v. Hydro-
JUOLONE.

OXY-HYDEOftUINOIINE v. Oxy-quinolioti

HYDSIDE.
OXY-HYDEOftUIHONE v. Tbi-oxy-benzene.
OXY-DIHYDEOftUINOXALINES v. OxY-

QUINOXAI.INE DIHYBBIDE.
OXYHYPOG.a:iC ACID CisHsoOj. [34°].

Formed from di-bromo-palmitic acid and Ag^O
(Schroder, A. 143, 36). White mass.

OXY-DIIMIDODIAMIBOIASTIN v. Isatik.

OXY-IMIDO-UETHYL-PYEIMIDINE DI-

Irmdo-HYDEIDE C(NH)<^g-^Q^^CH.

meiftyl-uracil. [270°]. Formed from guan-

idine, alcohol, and acetoacetic ether (Jaeger, A,

262, 365). Prisms, v. sol. hot water. Yields a
dibromide [160=]. Mel forms CjHjMeNaO [312°],

whence B'.,HI [212°], B'HClaq, and B'JB.^a6,

[270°].

Salts.—B'HOl. [295°].—B'HjSO^. [180°].

—B'HNO,: needles.

Ozy-imido-di-methyl-pyrimidiiie dihydridd

C(NH)<^g'°Jf^OMe. [320°]. Formed

from guauidine and methyl-acetoacetic ether.
-B'H^SO^. [265°].—B'HNO,. [200°]. Plates.

OXY-miDO-PHENYL-PYEIMIDINE DI-

HYDEIDE C(NH)<^]|;°^^^OH. Imido-

phewyl-uradl. [294°]. Formed from guanidine
and benzoyl-aoetic ether (Jaeger, A. 262, 372).
Amorphous powder, insol. water and alcohol.

OXY.imiDO-DIPHENYI, SULPHIDE

NH<E:H:(oi^>s. Formed from oxydi-

phenylamine by heating with S (Bernthsen, A.
230, 182). Colourless mass, v. sol. alcohol and
ether. FeOlj forms a chocolate pp. of

"^"SO H >^' ™^°^- '^^*«'-

DI-OXY-IMIDO-DIPHENYl SULPHIDE

^^<C^3(0h|>S- ^or^ei by reducing

thionol N<;g«g'(Q^)'>S which is itself got

by the action of cone. HjSOj on imido-diphenyl
sulphide (Bernthsen, A. 230, 188). Colourless
needles, v. si. sol. water. Yields a tri-aoetyl

derivative [156°].

DI-OXY-miDO-PYEIDINE DIHYDEIDE v.

Di-oxy-amido-pybidine.

DI-OXY-DI-IMIDO-ftUINONE
Os(NH)2(OH)20j. Formed by oxidising tetra-

oxy-di-amido-benzene by FeClj (Nietzki, B. 16,

2094 ; 18, 503). Plates, v. si. sol. alcohol.

OXY-INDAZOLE C,Hs(0H)N2. [215°-266°](?).

Formed by boiling diazo-indazole with water
(Witt, Noelting, a. Grandmougin, B. 28, 3642).
Needles, si. sol. cold water.

OXY-INDOLE V. Oxindole.
(a)-OXY-INDONAPHTHENE C,H,0 i.e.

CeHi^c^^CH,. {u).Hydrindone. [40°]. (244°).

Formed by heating o-cyano-benzyl-acetic ether
with cone. HOlAq (Gabriel a. Hausmann, B. 22,

2018). Colourless tables. Cone. HClAq at 100°

forms (CsHJn, not melted at 280°.

Oxim C,H,(NOH). [146°]. White needles

(from alcohol), sol. alkalis.

Phenyl-hydraside CgHj(N2HPh). [0.

120°]. White prisms, converted by cone. HClAq
into 0,5H„N [235°].

References.—Di-bromo- and chloeo-di- oxy-

INDONAPHTHENE.
OXY-ITACOSIC ACID CjH.O,. Formed by

boUing acouic aoid with baryta-water (Meilly,

A. 171, 158). Oil.—BaA" (at 160°).—Ag^A"

:

flocoulent pp.
OXY-JUGLONE v. Juolone.
OXY-LEPIDINE v. Oxy-meteyl-qvinoline.
OXY-LEUCOTIN v. Cotoin.

OXY-LUTIDINE v. Oxy-di-methyl-pybidinb.
OXY-MALONIC ACID v. Tabtbonio acid.

OXY-MAEGAEIC ACID C^,K,fi,. [80°].

Occurs in adipocere (Ebert, B. 8, 775).—AgA'

;

amorphous.
OXY - TEIMELLITIC ACID CsH„0, i.e.

C,Hj(0H)(00jH), [5:4:2:1]. [0. 245°]. Formed
by fusing sulpho-trimellitio acid with potash
(Jacobsen a. Meyer, B. 16, 192). Prisms (con-

taining 2aq). With HClAq at 240° it yields m-
oxy-benzoio aoid.—BajA'''^ 5aq : small prisms.
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OXY-TEIMESIC ACID 0„H„0, i.e.

C„H,(OH)(CO,H), [2:5:3:1]. S.-5 at 10». Formed
by heating [2:l]C,H,(ONa)C02Na in a current of
COWOst, J. pr. [2] 14, 95; 15, 302; 17, 284),
and by fusing C,H,(S0,NHJ(C0,H)3 with potash
(Jacobsen, A. 206, 204). Nodules (containing
aq) or needles (containing 2aq). Decomposes at

4^°a'^?''»^"'» ^""l- -Ca(H^"')^-Ba^< 8aq.-
A-gsA 3aq.

Ethers Et,jHA"'aq. [148°].—Et^NaA'-'aq.
-EtjA'". [84'=].-Et3NaC,H,0,: prisms, insol,
water.

OXT-MESITEITE CAEBOXYLIC ACID v.
ACETO-ACETIO AOID.

w-OXY-MESITYLENE C,HsMe,.OH,OH.
(220°). Heavy oU (Wispek, B. 16, 1577).

Acetyl derivative (230°). S.G. i5 1-09.
Formed from m-bromo-mesitylene and EOAc.

Isomeride v. Mesitol.
Di-w-oxy-mesitylene C„H3Me(CH20H),j. Mee-

itylenie glycol. (280°). S.G. 2£ i-as. S. 5.

S. (ether) 50. Obtained by prolonged boiling of
m-di-chloro-mesityleue [41-5°] with water and
lead carbonate (Eobinet a. Colson, 0. B. 96,
1863). Liquid, with bitter taste, v. sol. alcohol.

Di-acetyl derivative C.H.Me(CH,OAo)™
(244° at 120 mm.). S.G. ^2 1-12. Oil.

Isomeride v. Tki-metbyl-besobois.
Tri-oi-ozy-mesitylene CjHjO., i.e.

•CjH3(CH20H)j. Mesicerin. Obtained by boil-

ing tri-ai-bromo-mesitylene with water (40 pts.)

and lead carbonate (Colson, A. Ch. [6] 6, 95).
Syrup, gradually crystallising in a desiccator.

Sol. alcohol, insol. chloroform and ether.

o-OXY-MESITYLENIC ACID C5;H,„03 i.e.

C8H,Me,(0H)C02H [5:3:2:1]. [179°]. Formed
by potash-fusion from mesitylene sulphonic acid
(Fittig a. HoogewerH, A. 150, 333), from mesitol
(Jacobsen, A. 195, 274), (o)-sulpho-mesitylenio

acid (Bemsen, Am. 3, 220), and mesitylene di-

sulphonic acid (Earth a. Herzig, M. 1, 812).

Formed also from o-amido-mesitylenic acid
(Jacobsen, B. 11, 2055). Prepared from m-
xylenol, Na, and Co^ (Jacobsen, B. 14, 44).

Needles (from dilute alcohol). FeCl, colours its

solution blue. — NH^A'.—KA'. — CaA'j, 5aq.

—

BaA'2 5aq.— ZnA'2 2aq : four-sided prisms.

—

MeA'. Oil.

p-Oxy-mesltylenic acid

C5HjMe2(0H)C0jH [5:3:4:1].
_
[223°]. Formed

from 2»-sulphamido-mesitylenic acid by potash-
fusion (Jacobsen, B. 12, 606; A. 206, 197).

Formed also from jD-amido-mesitylenic acid

(Emerson, Am. 8, 268). Needles, insol. cold

water. Yields c-xylenol on heating with HClAq
at 200°.—BaA'2.-AgA'.—MeA'. [130°].—EtA'.
[113°]. Needles or prisms, volatile with steam.

OXY-IIEIHACBYIIC ACID. Appears to be

a product of the action of KCy followed by
potash on CH2:CCl.CHsGl (Glaus, A. 170, 126).

Methyl derivativeCll,:G{GB.,OUe).GOfi.
(0. 238°). Formed by heating 0(0"Me)2(C02H)2

at 140° (Kleber, A. 246, 103). Liquid, miscible

with water. With HI and P it yields Mel and
isobutyrio acid.

OXY-METHAN^E v. Methyl alcohol.

Di-ozy-methane v. Fobmic aldehydb.
Tri-ozy-methane v. Pobmic acid.

OXY-METHANE SULPHONIC ACID
CH,(0H)S0,H. Formed from methyl alcohol,

H,SO<, and SO, (Max Muller, B. 6, 1031). Crys-

talline, not decomposed by boiling water or acida.
Yields sodium sulphide on warming with soda
and spongy platinum (Loew, B. 23, 3l25).

Ozy-methaue disulphonic acid CH^SQ, i.e,

0H(0H)(S03H)j. Formed from methyl a'.cohol
andSO,.—KA": needles.

Oxy-methane tri-sulphonio acid
C(OH)(S03H)3. Formed from C(SH)(S03K),
and bromine-water (Albrecht, A. 161, 129). De-
liquescent mass.—K,A"' aq : needles. S. 1-2 at
21°.-(NH4)3A"'.—BajA'", 8aq.-HgAA"'j 15aq.

PbK,3A"'3(OH) 5aq. — Pb^A'-'jAc^ 8aq. —
A'" aq : needles, v. sol. warm water.
OXY - IIEIHE M YIi - DI -AUIDO-DIBENZOIC

ACID. Ethyl derivative

C{OEt)^H:°g;COg. [223°]. Formed

from o-amido-benzoio acid hydrochloride and
NH:C(OEt)j (Sandmeyer, B. 19, 2656). Needles,
V. si. sol. hot water.—AgHA" : white pp.

OXY-METHENYL-AMIDO-PHEH OL

CA<g^OOH or C3H,<^J^>00. [137°].

Formed by heating oxy-phenyl-urea made by the
action of ClCO.^t on o-amido-phenol (Gronvick,
Bl. [2] 25, 177 ; Ealckhofi, B. 16, 1828), and by
heating o-amido-phenyl ethyl carbonate (Bender,

£.19,2265,2950). Plates. EtI and KOEt form

C«H<^o'>CO. [29°].

'Nn.derivative CjH<<]Q^COEt.

Formed from C„H,(0H).NH301

Ethyl

(225°-280°)

and NH:C(0Et)2 (Sandmeyer, B. i9,'2655'). Oil,

insol. alkalis.

OXYMEXHENYl -AMIDO - PHEHYL-MEB-
CAPTAN CHjNOS i.e. O.H,<;^^0(OH).

[136°]. Formed by the action of hot water or
alcohol on C,Hj01SN which is got by heating
phenyl thioearbimide with PCI5 (Hofmann, B.
12, 1128 ; 13, 10). Crystals (from alcohol), si.

sol. water.

Ethyl derivative C«H4NS(C0Bt). [25°].

From OjHjClSN and NaOEt.—B'.;BLiPtCl3.
Acetyl derivative C3HiNS(OOAo). [60°].

OXV-TETBAUEIHENYL DIHYDBIDE

CAEBOXYLIC ACID ^^^q'^^^. [183°].

Formed by heating inactive amido-glutario acid

(Wolff, A. 260, 125). Prisms, v. sol. hot water.

OXY-METHENYL-PHEHYLENE-DIAMINE
V. Phenylene-ukea.

OXY- METHYL -ACETOACEIIC ETHEB.
Ethyl derivative
CHj(0Et).C0.CHMe.C02Et. (190°-195°). S.G.
^ -976. Formed from chloro-methyl-ac'etoacetio

ether and NaOEt (Isbert, A. 234, 194). Liquid.

ai-OXY-METHYL-AMIDO-BENZOIG ACID
C„H3(CH20H)(NH2).COjH [2:4:1]. Formed by
dissolving amido-phthalide [178°] inhot aqueous
potash (Hoenig, B. 18, 3452).—OuA', : dark-grey

pp.
Oxy-dimethylamido-benzoic acid. Anhy-

dride of the methylo-hydroxide 0„H„NO,

i.e. 0,H3(0H)<^^^^»>0. Formed by the action

of Mel and KOH on amido-salicylic acid (Griess,

B. 12, 2307). White needles (containing 4aq),

V. sol. water. Tastes bitter. Gives a violet

colour with FcCl,. Converted on beating into
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oryBtaUine C„H,(0H)(NM6j)C0,Me.-B'HCl.—
15'HI.—B'jHjPtCla ^aq : small yellow prisms.

Oxy-methylamido-benzoio acid. Methyl
derivative 0aH3{0Me)(NHMe)C0^. [above
200°]. Formed from potassium amido-anisate
and Mel (Griess, B. 5, 1042 ; 6, 588). Slender
needles, v. si. sol. hot water. Yields B'HClAq.
Further treatment with Mel and KOH forms

CsHsS. C0/*^^*1 '"^ioh gives the salts

B'jByPtOlj and B'HIaq, and on distillation
yields C„H,(NMe.J(OMe)CO.^ (288°).

^-OXY-METHTL-a-AMIDO-BTITYEIC ACID
CHMe(OH).CH(NHMe).CO.^. S. 56 at 12°.

Formed from e-methyl-glyeidio acid andmethyl-
amine at 100° (Selinsky, Bl. [2] 43, 247).
Crystals.

o-OXY-TETEA-METHYL-DI-p-AMIDO-TEI-
PHEKTYI. CAEBINOL G^Hj-N^O^ i.e.

CjH,(OH).C(OH)(C.H,NMe,).,. Formed by oxi-

dising the leuco- base obtained by condensation
of saj^cylic aldehyde with dimethylaniline (0.
Fischer, B. 14, 2522). Dyes yellowish-green.

o-OXY-TETEA-METHYIi-DI-^-AMIDO-TEI-
PHENYL-METHAITE Cj3H,„N.,0 i.e.

C|rH,(OH).CH(C|jHjNMej) J. Lettco-base ofsalicyl-

aldehyde-green. [128°]. Prepared by heating
a mixture of dimethylaniline (24 pts.), salicylic

aldehyde (10 pts.), and ZnClj (20 pts.) to 100° for

7 or 8 hours ; the yield being nearly theoretical

(Fischer, B. 14, 2522). Colourless rosettes.

Sol. hot alcohol and benzene, nearly insol. water.

Combines with both acids and bases. On gentle

oxidation it gives a green of yellow shade.

Acetyl derivative G^^^^i^Ao). Irides-

cent plates. [144°].

The isomeride [163°] from^i-oxybenzoio alde-

hyde yields a green dye and forms an acetyl

derivative [146°] orystaUising in prisms.

Si-ozy-tetra - methyl - di-amido - tri -phenyl-

methane. Methyl derivative
CA(0H)(0Me).CH(C,H4NMeJ,. [136°]. Formed
from vanillin, PhNMe^, and ZnCL (0. Fischer a.

Schmidt, B. 17, 1895). Crystals.'v. sol. alcohol.

OXY-TEXEA-METHYL-AMMONIUM HY-
DEOXIDE CHi(OH).NMeaOH. Formed from

CHjI.NMe,I and moist Ag^O (Hofmann, J. 1859,

377). Yields (CHjOH.NMeaC^jPtClj crystallising

in octahedra.
DI-OXY-METHYL-AMYL-KETOIfE. Di-

methyl derivative. CH(0Me)j.C0.CHEt2w

(134°). S.G. i2 -886. Formed as one of the

products of the action of NaOMe upon

CHCl2.C0.CEtj.C02Et (James, A. 231, 243 ; G. J.

49, 57). Oil. Miscible with alcohol and with

ether, burns with pale flame. Does not combine

with NaHSOj or react with AOjO.
OXY-METHYL-AMYL-PYEEOLE CAEB-

OXYLIC ETHEE°'^"go;gi^>0.CO,Et. [52°].

(188° at 16 mm.). Formed from acetosuooinio

ether, amylamine, and alcohol in the cold

(Emery, A. 260, 150). White plates (from CSJ.
DI-OXY-DI-MiiTHYL-ANILINE v. Tetba-

IIETHYL-DI-AMIDO-DI-PHBNTL-DI-OXIDE.
OXY-METHYL-ANTHEAKOL. Acetyl de-

rivative. C,H,<gjgi°>O.H,Me. [217°].

Formed from methyl-anthraquinone [177^,

AOjO, NaOAe, and zino-dust (Liehnrraann, B.

81, 1172). Plates.

OXY.METHYL-ANTHBAQUINONEO,jH,„0,

t.e. O.H,<^0>O.H,Me(OH)
[J

4 3 ].

[262°]. Formed by heating o-cresol-phthalein
or a mixture of phthalio anhydride, o-cresol, and
HjSO, at 160° (Baeyer a. Fraude, B. 12, 241

;

A. 202, 163). YeUow leaflets.

Bromo- derivative [205°].

Ozy-methyl-anthraquinone
OeH,:CA:C„HjMe(OH) [1:6:2:5]. [170°].
Formed in like manner from jp-oresol (Drewson,
A. 212, 346; Birukoff, B. 20, 2069). Orange
needles (by sublimation).

Acetyl derivative [XSifyi. Needles.
Oxy-methyl-anthraquinone C„H„MeOj(OH).

[178°]. Formed from amido-methyl-anthra-
quiuone [202°] by the diazo- reaction (Bomer a.

Link, B. 16, 699). YeUow needles (by sublima-
tion).

Acetyl derivative [177°]. Plates.

Di-oxy-methyl-anthraquinone
C,H3(OH):C.,02:C^jMe(OH). [162°]. Mol. w.
254. S. (boiling 86 p.c. alcohol) -45. The
yellow colouring matter of rhubarb, the wall
lichen (Pa/rmelia parietina), and of the root of

Bumex obtusifolius (Bochleder a. Heldt, A. 48,

12 ; Dopping a. Schloasberger, A. 50, 215; De la

Eue a. Miiller, C. J. 10, 298; Thann, A. 107,

324). It occurs also in the root of Bheum
pyramidale, Bumex palwstris, and of other

varieties of Bumex (Grothe, P. 113, 190) and
in senna leaves (Batka, C. C. 1864, 622).

Formed by passing air through an alkaline

solution of chrysarobin (Liebermann a. Seidler,

A. 212, 36). Golden plates (from alcohol),

forming a cherry-red sctlution in NaOHAq.
Insol. NajOOjAq. Cone. HjSO, forms a red

solution. Cone. HNO, forms a tetra-nitro- <9e-

rivative. Yields methyl-anthracene on distilling

with zinc-dust. Does not dye mordants. Zinc,

HOAc, and HClAq form C,,H,A [200°-206°]

whence CaoH^jACjO, [231°] (Liebermann, B. 21,

437).
Di-acetyl derivative [200°]. Plates.

Di-bemoyl derivative [o. 201°].

Di-oxy-methyl-anthraqainone

CsH,:CA:C„HMe(OH), [1:6:3:2:5]. Methyl-
quiniza/rm. [160°]. Formed from hydrotolu-

quinone, phthalio anhydride, and H^SO^ at 140°

(Nietzki, B. 10, 2011). Bed needles (from alcohol).

Yields methyl-anthracene when distilled with

zino-dust.

Acetyl derivative [185°]. Needles.

Si-oxy-methyl-anthraqninone

CsH^:0,O2:C.HMe(OH)2 [1:6:4:3:2]. Methyl-

aUzaHn. [252°]. Formed by potash-fusion

from bromo- or oxy-methyl-anthraquinone (0.

Fischer, B. 8, 675 ; Fraude, B. 12, 241). Orange
needles, which maybe sublimed. Dyes mordants
like alizarin.

Alkannin (vol. i. p. 125) is probably a di-oxy-

methyl - anthraquinone as it yields methyl-

anthracene on distillation with zino-dust (Lie-

bermann a. Bomer, If. 20, 2428).

Di-oxy-di-methyl-anthraqainone

OaH2Me(OH):CA:OaH2Me(OH). Di - methyl-

anthrarufin. [300°]. Got, together with the

two following isomerides, by the action of H^SO,
on s-oxy-toluio acid (Kostaneoki a. Niementowski,

B. 18, 255, 2140 ; A. 240, 276). Yellow needles
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(from benzene) . Its alkaline solutions are yellow,
roes, noi; cyi3 ViOiiiaxiU.

Di-acetyl derivative ['JSY"]. Tables.
Si-ozy-di-metliyl-anthraquiiione

0,4HjMe2(OH)j02. Di-methyl-anthraflavic acid.
Needles or small yellow plates (by sublimation);
not solid at 360°. Does not dye mordants.

Di-acetyl derivative [223°]. Needles.
Di - oxy - di - methyl - autbraciuiuone (beuz-).

[213°]. Yellow needles, yielding C,J3..^bfi.
[188°].

5 16 10 2 4

Tri - oxy - methyl - anthra^ninone 0,aH,„05.
Eviodin. [254°]. Occurs in rhubarb root
(Warren de la Eue a. Hugo Miiller, O. J. 10,
304), in the bark and berries of Bhamnus
frangula (Liebermann a. Waldstein, B. 8, 970

;

9, 1775 ; Sehwabe, Ar. Ph. [3] 26, 569), and in
the lichen Nephroma Lusitanica (Baohmann,
C. 0. 1888, 47). Orange-red monoolinic prisms
(containing aq). Yields methyl-anthraoene ou
distilling with zino-dust. Its alkaline solution
is dark cherry-red.

Mono-acetyl derivative [180°].
Tri-acetyl derivative [190°].

Tri-oxy-inethyl-anthraqninone

r,H3Me:CA:CaH(0H), [1:6:2:3:4]. Methyl-
amthragallol. [c. 376°]. Made by heating gallic
acid with ^-toluic acid at 130° for 16 hours
(Cahn, B. 19, 2335 ; A. 240, 284). Orange-red
needles (by sublimation). Its solution in cono.
KOHAq is green, becoming violet on dilution.

Hot NHjAq forms a blue solution. Gone. H^SOj
forms a red liquid turned green by a trace of
HNO„ decolourised by more HNOj.

Tri-acetyl derivative [204°].

Tri-oxy-methyl-authraquinone
[2':1':6'] C,H3Me:t!A:C<,H(OH)3 [1:6:2:3:4].

MetTvyl-anthragallol. [298°]. Formed by heat-
ing gallic acid with o-toluio acid (C). Minute
yellow needles. Forms a green solution in cono.
KOHAq turned violet on dilution. Dyes like

anthragallol. Cone. HjSOj gives a red solution
turned green by HNOg.

Tri-acetyl derivative [210°]. Tables.

(2, 8, 4)-Tri-oxy-3' and 5'-methyI-antlvra-

qninones {metkyl-anth/ragallols). These two
isomerides are formed simultaneously by heating
gallic acid with m-toluio acid at 130°-135°. The
one melts at [312°] and gives an acetyl derivative

which forms needles melting at [190°]. The
other isomeride melts at [235°-240°], and its

acetyl derivative, which crystallises in small
prisms, melts at 218°. Their other properties

are almost the same as those of the other methyl-
anthragallols (Cahn, B. 19, 2B3B).

Tri-ozy-methyl-anthraquinone

[3:2:1:6] G^B.^{OB.)^:C.fi^:G,B.^Me{OB.) [l':6':2':5'].

Methyl-oxy-aUsarim,. Formed by saponifying

its di-methyl ether which is produced by heating

hemipic acid with jp-cresol and H^SO, (Lieber-

mann a. Kostanecki, A. 240, 303). Brownish-

yellow flakes, V. sol. alcohol. Dyes like alizarin.

Di-methyl ether C„H„05. Flakes.

Tri-oxy-di-methyl-anthraquinone

[4':2'!l':6'] C.HjMe,:Cj,02:CH(0H), [1:6:2:3:4].

Formed by heating (4,2,l)-di-methyl-benzoio

acid with gallic acid and HjSO, (BirukofE, B. 20,

871 ; A. 240, 287). TeUowish-red needles.

Forms a red solution in cono. H^SO,. Yields di-

methyl-anthracene [224°], when distilled with

Eino-duBt.

Tri-oxy-tri-methyl-authraquinone
[4':3':2':1':6'] C„HMe3:CA:0„H(bH), [1:6:2:3:4].
Tri-methyl-anthragallol. [244°]. Formed from
tri-methyl-benzoic (durylio) acid, gallic acid, and
H,SO, (Wende, B. 20, 867). Brown needles.
Yields tri-methyl-anthraoeue [236°].

Acetyl derivative [174°]. Plates.

letra-ozy-di-methyl-anthraquinone
[2':4':5':1':6']

_ C,HMe(OH),:OA:0,HMe(OH),
[1:6:2:3:4]. Di-methyl-anthrachrysone. [above
360°]. Formed by heating di-oxy-o-toluic acid
with H^SO, (10 pts.) at 100° (Cahn, B. 19, 765).
Keddish-yellow plates (by sublimation). Does
not dye mordants.

Tetra-acetyl derivative [234°].
OXY-METHYL-BENZOIC ACID v. Oxv

TOLUIC AOIB.

Oxy-di-methyl-benzoic acid
C„H,Me2(0H).C0.;a [6:3:2:1]. Oxy-isoxylylie
acid. [142°]. Formed by fusing ethyl-^-xylene
Bulphonie acid with potash (Stahl, B. 23, 991).
Needles. Gives a bluish-violet odour with
FeCl3.

Oxy-di-methyl-benzoic acid.

C<,H2Me2(0H).C0;^ [5:4:2:1]. Oxy-p-xyVylic acid.
[199°]. Formed from i^-camenol by potash-
fusion (Eeuter, B. 11, 30 ; Jacobsen, B. 12, 436).
Needles, volatile with steam. Gives a bluish-
violet colour with FeClj. HGlAq at 220° gives
xylenol [61°].—BaA^ S. 1-1 at 0°.

Oxy-di-methyl-benzoic acid
0;iL^e.,(QB.)CO^B.. [4:2:5:1] ? [170-5°]. Formed
by fusing CsHiMe^BrCOaH (Gunter, B. 17, 1608).
Scarcely volatile with steam. Gives no colour
with FeOlj.

Oxy-di-methyl-benzoic acid [137°]. Formed
from ^-xylenol, Na, and COj at 180° (Oliveri, O.
12, 166). Needles, coloured violet by FeO^.—
BaA'jiaq.

Oxy-di-methyl-benzoic acid
C„H,Me,(0H)C0^ [6:3:4:1]. [153°]. Got from
CjHjMe^Br.COjH and KOH. Not coloured blue
byFeClj.

Oxy-di-methyl-benzoic acid. XyUtic acid.

[155°]. Formed from crude xylenol, Na, and OOj
(Wroblewsky, Z. 1868, 233).—CaA'j2aq.—
BaA'^aq : needles.

Di-oxy-di-methyl-benzoic acid

CeHMe2(OH),C02H [5:3:6:2:1]. [196°]. Formed
from betorcin, NaHCO,, and water at 130°

(Kostanecki, B. 19, 2328). Prisms. Coloured
blue by FeClj.

Oxy-tri-methyl-benzoic acid

CaHMe3(0H)C0jH [6:4:3:2:1]. OxydttryUe add.
[148°]. Formed by fusing durenol with potash
(Jacobsen a. Schnapauff, B. 18, 2844). Needles.

—CaA'2 aq : prisms, m. sol. water.

Si-oxy-tetra-methyl-benzoic acid. Tetra-
hydride of the methylene derivative
GSJOfifi^MefiOJEL. Piperhydrome acid. [96°].

Formed from (;3)-hydropiperic acid and sodium-

amalgam (Buri, A. 216, 178).—CaA', aq : crystals

(from water).

OXY-TBI-METHYL-BENZOIC ALDEHYDE
C,HMe3(0H)CH0 [1:8:4:6:5]. [106°]. Formed
by the action of chloroform on an alkaline solu-

tion of iff-cumenol (Auwers, B. 17, 2976).

Needles. FeOl, gives a blue colour.

OXY-]IIETHYL-BirTYL-FYilBOI.E CABB-

OXYIIO BTHEB OA.N<^^^;{j^°»^*> [68°].
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(175° at 15 mm.). Formed from aoeto-ana-
oinio ether (10 g.) and iaobutylamine (3-4 g.) in
the cold (Emery,^.260, 149). Needlesffrom CS,).

OXY-METHYL-CINITAMIC ACID. Anhy-
dride [6:4:^]C,H,Me(OH)<g^:QH

_ p^g„j_

ffomoumbelliferon. Formed by heating orcin
with malic acid and H^SO, (Peohmann a. Welsh,
B. 17, 1649). Tables, sol. alcohol and aqueous
alkalis. Cono. HjSO, forms a solution with blue
fluorescence. Potash-fusion gives oroyl alde-
hyde and KOAc.

Acetyl derivative [127°]. Formed by
heating.orcyl aldehyde with Ac^O and NaOAc
(Tiemann a. Helieuberg, B. 12, 1002). Needles.

OXY-METHTL-COUMARILIC ACID C,„H„0<

i.e. [4^]0„H3(0H)<^^^^0.00,H. [226°].

Formed by saponification of its ethyl-ether, which
is obtained by boiling chloro-acetacetic ether

(1 mol.) with a cono. alcoholic solution of mono-
sodium resoroin 05H4(OH)(ONa). Needles (con-
taining iaq). V. sol. hot water. On distillation

it loses carbonic acid, giving oxy-methyl-con-

marone CA(OH)<;^^^^CH [97°].

Efhyl ether kim. [178°]; white needles

;

V. sol. ether; its dilute solutions have a blue
fluorescence (Hantzsch, B: 19, 2928).

Di-ozy-methyl-coamarilic acid C,gHsOj ijt.

[6:4:^]0A(0H),<;<^^«^C.C0^. [281°].

Formed by saponification of its ethyl ether,which
is obtained by boiling chloro-acetacetic ether

(1 mol.) with a cone, alcoholic solution of mono-
Bodium-phloroglucin 05H3(OH)2(ONa) (1 mol.).

Crystals (containing faq). The acid and its

ether give an indigo-blue colour with warm cono.

HjSOi.
Ethyl ether A'Et: [242°]; small white

needles ; the alkaline solution is fluorescent

/Lang, B. 19, 2934).
OXY-METHYL-COTJMABONE v. Ooumabonb.
OXYMETHYLENE v. Fobmio aldbhyde.
OXY-TBIMETHYLENE-DlAffilJTE

0H(0H)(CH2NHj)j. Formed by heating with

HClAq the compound got by the action of epi-

chlorhydrin or (a)-diohlorhydrin on potassium

phthalimide (Goedeckemeyer, B. 21, 2089;

Gabriel, B. 22, 225).—B"H,Cl2. [184°]. Hygro-

scopic mass.—B-'H^PtOl,. [240°].—B"H.jBr,.

[200°]. Needles.—B"2C„BLj(N0.J;,0H : yellow

needles. [230°].

OXY - TKIMETHYXENE - DIPHTHAIAMIC
ACID OH(OH)(CH2NH.COC„H^CO,H)2. [c

120°]. Formed by boiling oxytrimethylene-

diphthalimide with potash (Goedeckemeyer, B.

21, 2690). Hygroscopic needles. Yields oxy-

trimethylene-diamine on evaporating with

HOlAq,
OXYMETHYLENE-PHTHAtlDE ? G^Tifii-

[146°]. A crystalline body formed in the action

of Br and HOAo on acetophenone carboxylio

acid (Gabriel a. Michael, B. 11, 1010).
^

.C:CH.OPh

Phenvl derivative C£i.A'^~^^
\co.o

[144°]. Made by heating phthalic anhydride

mill phonoxy-aoetio acid and NaOAo (Gabriel,

B. 14, 932). Needles. The homologous p-tolyl

derivative [174-j is also crystalline.

OXYTRIMEIHYLENE DIFHTHALIUIDE
CH(0H)(CH2NC5H402)2. [205°]. Formed from
potassium phthalimide and (a)-diohlorhydrin at
150° (Goedeckemeyer, B. 21, 2689 ; Gabriel, B.
22, 224). Needles (from HOAc). Fuming
HBr at 200° converts it into CHBr{CHjNHj)2.

OXY - METHYL ETHYL - BEKZOIG ACID
OjH,MeBt(OH).OOjH. [149°]. Made by fusing
s-di-methyl-ethyl-benzene sulphonic acid with
potash (Jacobsen, A. 195, 284). Long needles
from dilute alcohol). Turned blue by FeOlj.

OXY-METHYL-ETHYL KETONE. Ethyl
derivative CH5,(0Et).00.Et. (100°-105°).

(Formed from CHj(OEt).CO.0HMe.COjEt and
alcoholic KOH atl20° (Isbert, A. 234, 196).

OXY - METHYL - ETHYL - PYRIMIDINE

0,H,„N,0 i.e. C!Et<^;™^^>CH. [160°].

Formed by the action of a 10 p.c. solution of

NaOH (Imol.) upon a mixture of propionamidine
hydrochloride (1 mol.) and acetaoetio ether (1

mol.) (Pinner, B. 18, 2847 ; B. 22, 1619). Fine
white needles. V. sol. water and alcohol. Ee-
duced by zinc-dust to mefchyl-ethyl-pyrimidine.

Salts.—B'HCl: [240°-246°]; very soluble

thick prisms.— B'jHjOljPtOl,: [286°]; thick
yellow prisms.

Oxy-methyl-di-ethyl-pyrimidine

CEt<^;^J^g>^CEt. [135°]. Formed from

propionamidine hydrochloride, ethyl-acetoacetio

ether, and dilute (10 p.c.) NaOHAq (Pinner, B.
22, 1621). Needles, v. sol. water.

Oxy-methyl- di-ethyl-pyrimidine 0»H„NjO

i.6. CEt^^:^^g.>CMe. [155°]. Formed

from propionamidine hydrochloride, propionyl-

propionio ether, and KOH (Meyer, J. pr. [2] 39,

264). When warmed with a solution of nitrous

acid in HOAc it yields CgHi^N^Og and a little

0,H,3N30, [205°].

Oxy-dl-methyl-ethyl-pyrimidine

CMe<^^:^?^g.^CEt. [146°]. Formed from

acetamidine and ethyl-acetoacetic ether (Pinner,

B. 22, 1618). Needles.v. sol. water.

Oxy-di-methyl-ethyl-pyrimidine

Formed fromoBt<S:c(^H)>o*^« [165°].

propionamidine and methyl-acetoaeetio ether

(P.). Needles, v. e. sol. water and alcohol.

Oxy-di-methyl-etliyl-pyrimidine

OMe<^^:p^jg-,>CMe. [168°]. Formed from

acetamidine and propionyl-propionio ether (B.

von Meyer, J. pr. [2] 40, 804).

Di-oxy-methyl-ethyl-pyrimidine

0^H,MeBt(OH)A i.e. 00<^^j^'^^>OH.

Methyl-ethyl-uracil. [195°]. Formed, together

with di-oxy-methyl-di-ethyl-pyrimidine [53°], by
heating potassium methyl-uraoil with EtBr at

155° (Hoffmann, A. 253, 68). Prisms (from
EtBr) or needles (from alcohol).

OXY-METHYL-ETHYL-PYBBOLE CABB-

OXYLIC ETHEB ^Q^'^^^CCOjEt. [76°].

(165° at 14 mm.). Formed from acetyl-suooinio

ether and cold aqueous ethylamine (Emery, A,

260. 148). Needles.
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Oxy-methyl-ethyl-pyrrole dihydride carb-

oxylic acid ^° -^l-NoMe.COjH. [123°]. Ob-

tained, as nitriie, by heating aoetyl-propionio

(levulic) ether with HOy and alcoholic ethyl-

amine (KuhUng, B. 23, 709). Needles, T. sol.

water and alcohol.

NitHle CjHijNjO. Syrup.
Amide CsU^^TUfi^. [183°]. Needles.

Thioamide [176°]. Formed from the nitriie

and alcoholic H^S.
Amidoxim [o. 160°]. Formed from the

thioamide by boiling with hydrozylamine hydro-

chloride.

OXY-(B. 2-Py. 2). DI- METHYL. (Py. 3)-

ETHTL-ftTJlNOLINE 0,3H„{OH)N. [45°]. (B12°-
316° at 720 mm.). Colourless crystals. Formed
by fusing di-methyl-ethyl-quinoline sulphonio

acid with KOH.—A'K« : easily soluble colourless

plates (Harz, B. 18, 3390).
Bi-oxy-methyl-ethyl-quinoline

C,H3Me<^(£E):^ q'jj- ["• 220°]. Formed from

ohloTo-ethyl-oxy-o-toluquinoline and dilute HCl
at 165° (Riigheimer a. Schramm, B. 20, 1235

;

21 , 302). Needles (from HOAc) ; insol. water.

Reference. — Chloro -oxy- methyl -ethtii-

QnlNOLINE.

o-OXY-o-METHYL-GLTJTARIC ACID
CsH.oOj i.e. C02H.CMe(OH).CH2.0H2.COjH.
Formed from the lactone of oxy-isohexoio acid by
oxidation with dilute nitric acid (Fittig a. Bredt,

A. 208, 63 ; 236, 225). Made also by saponification

of the nitriie formed by combination of 0-aeetyl-

propionio (levulic) acid with HOy (Kreckeler a.

Tollens, B. 18, 2018 ; A. 238, 287). The free

acid at once changes to the lactonic acid.

BaA" 4aq. — SrA" 4aq.— CaA" 7aq. — ZnA".—
AgjA" : white flocculent pp.

Lactonic acid CMe(OOjH)<^Q^'jj^.

[70°]. Deliquescent prisms, v. sol. ether. Con-

verted by hot HiSO, into COj and levulic acid.

CaA'j4Jaq.—MeA'. (252°).—EtA'. (262°).

Amide of the lactonic acid. [c. 124°],

Nitriie of the lactonic acid. [c. 33°].

j3-Oxy-;3-methyl-gliitaric acid

CMe(0H)(CH2.C02H)j. Formed by oxidising

methyl-di-ethyl-carbinol with KMnO, (Sorokin,

/. pr. [2] 23, 278).—CaA" : amorphous.—ZnA"
(dried at 110°).—CujA"(OH)2 5aq: smaU tablets.

Ag^".
Ozy-tri-methyl-g'lutaric acid. Lactonic

acid CMe,<°^^;g"^-'^°''^? [104°]. Formed

from o-bromo-tri-methyl-glutario anhydride and

KOHAq at 0° (Auwers a. V. Meyer, B. 23, 307).

Crystals,^, sol. water.—AgA' : crystalline powder.

Di-oxy-ai-methyl-glntaric acid ?,

CH,,(CMe(0H).C0jH)2? [96°]. Formed by

dissolving di-o-bromo-di-o-methyl-glutaric an-

hydride in cold 10 p.o. caustic soda solution

(Auwers a. Jackson, B. 23, 1014). Six-sided

plates, V. sol. cold water.

OXY-METHYL-INDONAPHTHENE

C.HaMe<^J^''2)>''^- l^^^°^- S-ormed by con-

densing TO-tolyl-propionie acid by means of hot

HjSO, (Von Miller, B. 23, 1899). White needles

with characteristic odour. Volatile with steam.

The isomeride from ^-tolyl-propionic acid meltB
at 63°.

Oxy-methyl-indonaphthene

0^,<^S»g.,>CMe. (246° at 719 mm.).

Formed from ;8-phenyl-isobutyrio acid and
HjSO, at 150° (Von Miller, B. 23, 1888). Heavy
oil smelling of peppermint, volatile yith steam.
Yields phthalic acid on oxidation. Oiyes a
phenyl-hydrazide [116°].

OXY-mEIHYL-INDOLE. Ethyl-deriva-
tive

CA<C(0it)>°'^« orO.H,<™>C.CH,OEt

[142°]. Formed by heating at 90° the phenyl-
hydrazide of CHj.CO.CHjOEt (Fittig, B. 21,

2649). Crystals (from alcohol).

OXY-METHYL-JULOLE DIHYDEIDE

^H|ilS>^-OMe>«=- tl30» cor.].

Formed by boiling quinoline tetrahydride with
acetoaoetic ether (Reissert, B. 24, 845). White
needles, v. sol. alcohol, insol. alkalis, sol. cone.

HCLiq. — B'HCUiaq. - B'i,H,,PtCl, : orange
]lGGd,l6S>

OXY-METHYL-MALONAMIC ACID
CjHjNO, i.e. CMe(OH)(OONHi,)(CO,H). Formed
from pyruvic acid and KGy followed by cone.

HClAq (Bottinger, B. 14, 88). Syrup.—
ZnA'j a;aq : crystalline, v. e. sol. water.

DI-OXY-DI-METHYL-MALONIC ACID, Di-
methyl derivative (CH30.CH2)jC(COjH)2.
[138°]. Formed from sodium-malonic ether,

chloro-di-methyl oxide and NaOEt (Kleber, A.

246, 111). Prisms, v. sol. water. Its salts are

very hygroscopic.

Di-ethyl ether C5H,„02(C02Bt)2. (o.240°).

OXY-DI-METHYL-PENTAMETHENYL

HYDEIDE_CO<Cg .=g^^^ or

^^'CcHMe CH* ' -^^
' '"«*%^ Tcetopentme.'

(119°). Made from methyluvio acid by pro-

longed boiling (Dietzel, A. 250, 195). Oil,

lighter than water.

Oxy-methyl-heptamethenyl trihydride ?

0«H..O i.e. OH<^^^;gH.g^J (189°). An

oil, smelling like camphor, formed by heating

its dicarboxylio ether which is formed by dis-

tilling COjEt.CHAc.CH2.OHj.CHAc.00jEt (Per-

kin a. Obrembsky, B. 19, 2051). Eeaots with

phenyl-hydrazine.
'

DI-OXY-DI-METHYI'-HEPTAMETHYI.ENE

r.H O io oH./CH,.CH,.CMe(OH)„ .„f.,obgM„Uj z.e. l^^2<,oHj.CH2.CMe(OH) ' ^^"'

at 180 mm.). Formed by. reducing

CH2(CH,.CHjAc)8 with sodium (Kipping a.W. H.

Perkin, ]un., C. J. 59, 220). Thick oil vrith

burning taste, smelling of thyme. Does not

form an oxim or a phenyl-hydrazide. Yields

deliquescent C„H, jNaOj aq. Forms an oily pro-

duct of condensation C.sHjjOj (305°-310° at

200 mm.).
Di-acetyl derivative CjHuAcjOj. (201°

at 65 mm.). Liquid, insol. cold water.

0XY-METHYL-(o)-irAPHTH0ftTriN01IirE

C„H„NO i.c. 0„H,<^(£ll=^g3. [292°]. (K.):

[over 300°] (C. a. L.). Formed by boUing with
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HCa o-naphthyl-e-imido-butyrio ether, which fe
formed by condensation of acetoacetio ether with
(o)-naphthylamine (Knorr, B. 17, 543 ; Conrad
B. Limpaoh, B. 21, 531). Needles (from alcohol).
^B'jH;?tCle : V. si. Bol. hot water.

The isomerlde derived from (/3)-naphthyl-
amine orj^tallises in flat needles [286°] (K.) or
[above 300°] (0. a. L.) decomposed by distilla-

tion.

OXT-DI-METHYL -O) -HAPHTHOQTIINOL -

INE DISTTLPHONIC ACID
C,5H„(0H)(S0sH)Nl^aq. Formed by potash-
fosion from tho disulphonio acid of di-methyl-
(/3)-naphthoquinoline (Eeed, J. pr. [2] 35, 309)

:

small needles, insol. water and alcohol.

DI-OXT-METHYL-NAPHTKOauINONE (?)

C„HjO,. [170°]. Extracted from tubers of

Drosera WMttdkeri (Bennie, G. J. 51, 376).
Forms a deep-red solution in KOHAq.

Iri-oxy-metliyl-naplithaqninoue (?) C,,H,Os.
[o. 193°]. A substance of this empirical com-
position may be extracted from tubers of Dro-
sera Whittakeri (Bennie, O. J. 51, 371). Bed
plates (from alcohol or glacial HOAc). Y. si.

sol. water. Gives a violet solution in KOHAq
or NHjAq. Eeduced by SnClj to 0„H,jOj.
[217°].

OXY-UETHYL-ISO-OXAZOLE

CMe'^^-^"§°. [170°]. Formed from aceto-

acetic ether, hydroxylamine hydrochloride, and
NaOH at 50° (Hantzsoh, B. 24, 497). Satiny

needles, si. sol. cold water, sol. HClAq.—Ac^O
forms on heating a compound [136°] possibly

diS.c^o.c<^oTc):6-^H*^' t^on-
BaA'2 2aq.—CuAV—AgA: gelatinous.

Di-oxy-di-metliyl-di-iso-ozazyl

N;CMe>CH-CH<cSe:N- ^°'^'^ ^^ ^^""-

ing isooarbopyrotritaric ether with hydroxyl-

amine and HOAc on the water-bath (Knorr, B.

22, 161). Hair-Uke needles which explode at

190°.

OXY - TEXEA -METHYL -PHENYL -ACETIC
ACID [6:5:3:2:1] CeHMe,.OH(OH).CO,H. [146°].

Formed from tetra-methyl-phenyl-glyoxylio acid

by reduction with sodium-amalgam (Clans a.

Foecking, B. 20, 3102). Nodules.—BaA'^ 2aq.

—CaA'^Saq: needles.

Oxy-tetra-methyl-phenyl-acetio acid

[6:5:4:3:1] CjHMe,.CH(OH).CO,H. [160°].

Formed in like manner (Glaus, J. pr. [2] 38,

233). Hexahedra, m. sol. hot water.

Oxy-tetra-methyl-phenyl-acetic acid

[6:4:3:2:1] G„HMe,.CH(OH).COjH. [156°].

Prisms, v. sol. alcohol and ether.—NaA' l|aq.—
CaA'„8aq.—BaA',3aq : small crystals.

OXY- TBI - METHYL - PHENYL - METHYL.
PYEAZOLE C„H„N,0 i.e.

CAMe3.N<°^g^|. [155°]. Formed by heat-

ing the i|f-oumyl-hydrazide of acetoacetio ether

at 140° for two hours (Haller, B. 18, 706).

Glistening crystals, v. sol. alcohol. Yields a

nitrosamine Oi^H^NaO, [156°] and a methyl

derivative C„H{8N,0 [106°]. . ^„^^ ^_
OXY - TETBA - METHYL - PHENYL - DI -

METHYl-PYBIDXNE CABBOXYLIC ACID

C.HMe,N<gSJ|;gg.^"^)> [145=]. Made by

heating tetramethyl phenyl-amido-crotonic
ether at 280° (Oonrad a. Limpaoh, B. 21, lfi5£;).

OXY-METHYL-ISOPHTHALIC ACID
C„HjMe(0H)(002H)j [4:5:8:-l]. [c. 270°]. Formed
by heating 0sHjMe(S03H)(C0aH)2 with cone.
HClAq at 220° (Jacobsen, B. 14, 2115). Needles
(from hot water). Not coloured by FeCl,.

OXY-DI-METHYL-PEOPIONAMIDINE
CH3.CH(0H).C(NHMe):NMe. The crystaUine
hydrochloride B'HOl [215°], formed by the
action of methylamine on the hydrochloride of

CH3.CH(0H).C(003H„):NH, is v. sol. water and
m. sol. alcohol (Pinner, B. 23, 2948).

OXY-METHYL-PEOPYL-BENZOIC ACID.
Methyl derivative CaH2MePr(OMe)C02H
[3:6:1:4]. [139°]. Formed from its amide [149°],

which is made by the action of ClCONHj on
C„H3MePr(0Me) in CSj in presence of AJCI3
(Gattermann, A. 244, 68). The ethyr derivative

[159°] and its amide C„H3MePr(0Et).C0NH3
[127°] are got in like manner.

Oxy-methyl-isopropyl-benzoic acid

0|iH2MePr(0H)C02H [3:5:2:1]. Cymenotia acid.

[147°]. Formed from (4,2,l)-cymenol, sodium,
and OOj (Jesurun, B. 19, 1414). Slender needles

(from water).—BaA'j4aq.—AgA'.—MeA'. [148°].

Isomeric acids v. Cahvacbotio acid and
Thymotio acid.

OXY-METHYL-PEOPYL-CINNAMIC ACID
[1:4:3:6] C,H3(CH,)(C3H,)(0H).CA.C0.^.

Thymo-acrylie acid. [280°]. Prepared by heat-

ing p-thymotio aldehyde with acetic anhydride

and sodium acetate (Kobek, B. 16, 2104). White
microscopic crystals.

Methyl derivative
03H3(CH3)(C3H,)(OMe).CjH3.C02H. [141°].

Needles, v. sol. alcohol, si. sol. water.

OXY-METHYL-PEOPYL-CINNAMIC AN-
HYDEIDE V. METHYIi-PBOPYL-COtlMAlim.

OXY-METHYL-PEOPYL KETONE. Ethyl
ether EtO.CH,.CO.Pr. (112°-115°). Formed
from EtO.CH2.CO.CHBt.COjEt and alcoholic

KOH at 120° (Isbert, A. 234, 195). Lighter

than water ; smells like a ketone.

DI-OXY -METHYL -ISOPEOPYL - PYEIMID-

INE CMe3(0H).C<^;gj^^H)>CH. [98°].

Formedfrom oxy-isobutyramidinehydrochloride,
acetoacetio ether, and NaOH in equivalent pro-

portions (Pinner, B. 22, 2625). Needles (from

acetone), v. sol. most solvents.

OXY-METHYL-PSOPYL-PYEEOLE CABB-

OXYLIC ETHEB OsH,^-CMe^o (3o^t. pooj.

(172° at 15 mm.). Formed from aceto-suooinic

ether and propylamine in the cold (Emery, A.

260, 148). Needles.

OXY-METHYL-PTJEIN C3H2Me(OH)N« i.e.

CO<NMrcJ>^^- t2^3°l- ^^^ ^^

heating di-chloro-oxy-methyl-purin with HI
(Fischer, B. 17, 332). Prisms, v. sol. water.

Alkaline in reaction.-B'HI.—B'jH^PtCls.
Oxy-di-methyl-purin 05HjMe(0Me)N, 7

[112°]. Formed from di-ohloro-oxy-di-methyl-

purin and HIAq (Fischer, B. 17, 334). Slender

needles, v. sol. water, insol. alkalis.

Di-oxy-di-methyl-purin CjHjNjO,. Formed
by reducing the ethyl derivative of chloro-di-

oxy-di-methyl-purin with HI. Sparingly soluble

crystals.
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Di-ethyl derivative C,,Hi,N,Oj i.e.

0(OEt)<;^=^fii^)-g;^J*^>00 ? [127°1. Formed

from di-ohloro-oxy-di-methyl-purin and alco-

holic NaOH. Fine plates, sol. HClAq, insol.

alkalis.

Tri-oxy-methyl-piirin v. Methyl-ueic acid.

OXY-METHYI-PYEAZOLE O^H^NjO i.e.

0Me<^^^-§2- [215°]. Formed by warming

acetoaoetio ether with hydrazine and water (Cur-

tius a. Jay, J. pr. [2] 39, 52). Prisms (from

water), si. sol. hot alcohol. Has a sweet taste.

OXY-DI-METHYL-PYEIDIHE. Ethyl de-

rivative OsH„NO t.e. N<^|^®gjj:™>CMe.

(246°). Formed from acetoacetic ether and am-
monia-zinc chloride (Cauzoneri a. Spica, 0. 16,

449). OU.

Oxy-di-methyl-pyridine. Methyl deriva-

tive N<g^^;^g>O.OMe. {20.S°). s.a. ft

I'Oll. Formed from ohloro-di-methyl-pyridino,

NaOMe, and MeOH at 160° (Conrad a. Eck-
hardt, B. 22, 81). Oil.—B'.^^t01s.—B'Mel.
[204°]. Prisms (from water).

Ethyl derivative CjHsBtNO. (215°).—

B'Mel. [196°]. Crystals (from water).

Oxy-di-methyl-pyridine CjHjNO i.e.

NH<^^Q!:^^CMe. ^-LuUdostynl. [176°].

(304°). Formed by heating oxy-tri-methyl-pyr-

idine (methyl-i)/-lutidostyril) in a current of

HCl (Hantzsch, B. 17, 2904). Formed also by
distilling its oarboxylio acids (Collie, B. 20, 446

;

Nieme a.Pechmann, A. 261, 205), and bypassing

dry NHj overmesitene-laotone at 100° (Anschiitz,

4. 259, 169). Needles (from alcohol).—B'HCl 2aq

:

prisms. — B'^HiPtClj. — 0,HjKNO : silvery

spangles, si. sol. EOHAq.
Oxy-di-methyl-pyridine CiHjNO i*.

CO<pg:Q^g>NH. LuUdone. [231°] (Collie,

C. J. 59, 177). (350°). Formed by heating its

oarboxylic or dioarboxylio acid at 280° ; and

also by heating dehydracetio acid with NH, at

100° (Haitinger, B. 18, 452 ; Conrad a. Guthzeit,

B. 20, 156). Formed also from di-acetyl-aoetone

and NHjAq (Feist, B. 22, 1571). Monoclinic

pyramids (containing 3aq). PCI5 gives ohloro-di-

methyl-pyridiue (178°). FeCl, gives a brownish-

red colour.—B'~HJ"tCla (at 100°). [281° cor.].—

B'ja,Cr,0,. [125°].-B'CA(OH)(NO,),. [220°].

Oxy-tri-methyl-pyridine OsHnNO i.e.

C0<Q2-0Me>^'*^*- ^ethyUuttdone. [245°].

Formed by heating its dicarboxylic acid (Conrad

a. Guthzeit, B. 20, 159). Needles (containing

3aq)[lll°], V. sol. water.—B'HI. [242°]. Formed

by heating lutidone with Mel and MeOH at 140°

(Conrad a. Eokhardt, B. 22, 80). Crystals.

Oxy-tri-mejthyl-pyridine CbH„NO i.e.

Methyl-^li-lutidostyril.

[92°]. (292°). Formed by heating ' dicarbo-

ooUidylium dehydride' with H^SO, or HCl at

150°-180° (Hantzsoh,S. 17^1025, 2903). Formed

also by methylation of i(i-lutidoBtyril. Very

hvgroscopio crystals, not volatile with steam.^

T.Vl water, t. ri. gd. ether.-B'HGl la^.-

NMe<g^!:gg>OMe.

B'jHI.— B'jH^PtCleaaq.— B'jH2PtClj2EtOH.—
B'jHjPtClj : long yellowish-red needles.

Si-oxy-tri-methyl-pyridine. Di-ethyl- de-

ri«ati«e N<™:;0}g>OMe. (218°) at

726 mm. Formed from di-bromo-colUdine and
NaOEt (Pfeiffer, B. 20, 1350). Oil.—e'^H^PtCL.

OXY . DI - METHYL - PYRIDINE CAEB -

OXYLICACID^!^^'™;^^^^. Lutidomoarb-

oxyUc acid. [258° cor.]. Got by saponifying
its ether. Crystals (containing aq).—BaA'j.

—

CuA'2.—AgA': amorphous. Ethyl ether,
[164° cor.]. (240°-250°). Formed in smaU
quantity in distilling 3-amido-orotonic ether

under reduced pressure (Collie, A. 226, 310

;

C. J. 59, 174). Needles, sol. water, si. sol.

alcohol. Does not react with AcjO or phenyl-
hydrazine. Tieldsabromo-derivativeO,„H,jBrNOj
[250°]. PCI5 forms 0,„H„C1N02 (264° cor.) which
yields a chloro-di-methyl-pyridine (177°-180°) on
heating.

Oxy-di-methyl-pyridine carboxylio acid

*^°<NH.OMe>^-°°'P- P^^°]- I?<'™e'i ^rom

isodehydracetic acid and ammonia (Nieme a.

Pechmann, A. 261, 206).

Ozy-methyl-pyridiue dicarboxylic acid v.

Mbihtl-ohehdamio Acm, vol. i. p. 729.

Oxy-di-methyl-pyridine dicarboxylic acid

CO<NHS6S?d3)>- '^-^^tidosiyrU di-

carboxylio acid. [201°]. Formed from citra-

oumalio acid and NHjAq (N. a. P.). Needles, v.

b1. sol. cold water and alcohol.

Oxy-di-methyl-pyridine carboxylic acid

C0<^2Q^g>C.C0^H. Ethyl ether l&tk'.

ifi-Lutidostyril-carboa^Uc ether. [137°]. Formed
by passing dry NHj through mesitene carboxylio

acid lactone at 160° (Anschiitz, A. 259, 173). It

is also a product of the condensation of amido-

aoetoacetio ether and of )3-amido-orotomo ether

(Collie, B. 20, 445). Needles (from hot water).

The corresponding acid is an insoluble crystal-

line powder [300°].

Oxy-di-methyl-pyridine dicarbozylio acid

CO<gj^^g:^^>NH. [267°]. Made by

saponifying its ether. Prisms (from water).

—

KA'.—0aA"2aq.—CuA"l|aq (dried at 100°).

Ethyl ether Et^A". [221°]. S. (alcohol) 1

at 20°. Formed by adding NHjAq to an aloohoUo

solution of 00<g«g*{;™:>0 obtained

from ouprio acetoacetic ether and OOClj (Conrad

a. Guthzeit, B. 19, 24; 20, 154). Forms an

acetyl derivative C,5H„N0, [65°].—B'^H^tCI,.

[190°]. Orange pp.
Oxy-tri-methyl-pyridine dicarboxylic acid

oo<oioS§;cM>^«- ^2^5°]- ^"^^^''y

saponifying its ether (C. a. G.).—Na^A" : crys-

talline, V. sol. water.—EtjA". [198°]. Formed

by the action of methylamine on dimethyl

pyrone dicarboxylic ether, which is obtainedfrom

cupric acetoaoetio ether and COCl^. Needles

(Geriohten, B'. 19, 25 ; Conrad a. Eokhardt, B.

22. 80).
OXY-METHYL-PYBJDYl-PEOPIOinC ACift

V;. Bicgoiiiiix.
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OXY-DI-METHYI-PYEIMIDINE

0Me<^:^^^2j^CH. [192°]. Formed from

aoetamidiue hydrochloride, aoetoaoetio ether,
and dilute (10 p.o.) NaOHAq (Pinner, B. 18,
2845; 22, 1616). Needles, v. e. sol. ordinary
solvents.

Ethyl derivative. [55°]. (259°). Prisma.

Oxy-tri-methyl-pyrimidine

CMe<^:^|^®2j^0Me. Formed from aoet-

amidine hydrochloride, methylaoetoaoetic ether,
and dilute NaOHAq (Pinner, B. 22, 1617).
Needles, v. sol. water.

Si-ozy-methyl-pyrimidine

CO<^jj-g^'QQ ^CH. Methyl-urousil. Formed

by boiling j8-uramido-orotonic acid with acids
(Behrend, A. 229, 8 ; 231, 256). Needles (from
alcohol). Decomposes at 270°-280°. By heat-
ing with potash it is converted into OuHijI^NjOj.
Potash and Mel at 140° forms a dihydride

CsHgNjO, [219°] and di-oxy-triTmethyl-pyrim-

idine. A mixture of PCI5 and POClj at 125°

forms oily CsHsClsNj (246°), S.G. g| 1-6273.

Yields deep-violet coffin-like crystals of di-iodide

OsHjNjOjt (Hoffmann, A. 253, 74).

Oi-oxy-tri-metliyl-pyTiiiildine

^0<NMe:CO^>''^ [^"^'J- ^°™^* ''y

methylation of the preceding body (Behrend

;

Hagen, A. 244, 2). Plates, v. sol. water and
alcohol, si. sol. ether. Yields methylamine on
heating with baryta-water at 200°. Dry Br
forms OjH^NOjBrj, aqueous bromine yields

CO<NMe:co!^>^'» [168°], whence boU-

ing alcohol gives bromo-oxy-tri-methyl-pyr-

imidine [126°], converted by cone, aqueous
ammonia into oxy-amido-tri-methyl-pyrimidine

^0<NMe.CO^>°-^^^ t^®''"^' * ''°*y *** '^

changed by potassium cyanate and HOI into

crystalline CO<^^^;^^^>O.NH.CO.NHj.

OXY-METHYl-PYEEOLE. Dihydride

CmCHMe^^^' 7-Amido-valeric lactam.

[37°]. Formed by heating 7-amido-valeric acid

and by the action of sodium-amalgam and HOAc
at 280° on the phenyl-hydrazide of levulio acid

(Tafel, B. 20, 250 ; 22, 1862). Yields an oily

nitrosamine, which produces valerolaotone on

distillation.—B'HCI. [110°]. Needles, v. sol.

water.—B'4HjPt01„.

y-Oxy-di-methyl-pyrrole OeHjNO i.e.

OH-CMe>^°^- ^^^^ ^^ heating its oarb-

oxyiic acid (Knorr, A. 236, 302). Beduces silver

solution in the cold and Fehling's solution on

boiling. Gives a red substance with acids, and

exhibits the pine-wood reaction.

Oxy-tri-methyl-pyrrole ?0,H„NO. 2W-

meth/yl-pyrroUme. (175°). S.a. 2 -945. Formed

from Bodio-ethyl cyanide and Mel (Hanriot a.

Bouveault, Bl. [3] 1, 175).

Di-oxy-tri-metliyl-pyn"ol« v. Aoeionamjnes,

TffL i, p. it.

OXY-METHYL-PYEEOLE CARBOXYLIO

ACID C0<^^:^'^^ g. Ethyl ether EtA'.

[134°]. Formed by heating a-amido-ethylidene-
suocinio ether at 150° (Emery, A. 260, 144).

Needles, v. sol. alcohol. Yields an acetyl deri

vative [142°].

Ozy di - methyl - pyrrole oarbozylio acid,

Ethyl ether 00<c^^JMe^^_ ^^g^o^.

Formed from methyl-aoetosuccinic ether and
alcoholic NHj at 0° (Emery, A. 260, 151). Small
white prisms (from HOAc).

Oxy - di - methyl pyrrole carboxylic acid.

Ethyl ether C0<^^%1^,. [42°].

(160° at 11mm.). Formed from aoetosuccinio
ether and alcoholic methylamine (E.). Bunches
of needles, v. sol. ether.

Oxy-di- methyl -pyrrole carboxylio acid

0,H,NO, M. ^ffe^\cH^>C.CO^. Formed by

boiUng oxy-di-methyl-pyrrole dicarboxylic ether

with NaOHAq (Knorr, A. 236, 301). Slender
needles, v. sol. alcohol. Gives oft COj at
138°.

Oxy-di -methyl -pyrrole dicarboxylic acid

xT/n-m xOMe:C.CO.H
^(0H)<CMe:C.C0'H-

Mono-ethyl ether EtHA". Formed by
boiling the di-ethyl ether with alcoholic potash
(Knorr, A. 236, 299). Crystals (from alcohol).

Decomposes at 185° into COj and oxy-dimethyl-

pyrrole carboxyUc ether.

Di-ethyl ether Et^A". [99°]. Formed
by heating di-acetyl-succinio ether with hydroxyl-
amine hydrochloride, NaOAc, and HOAc (Knorr).

Yields the salt CijH.bKNOs.

OXY - METHYL - PYEEOIE DIHYSEIDE
CAEBOXYLIC ACID. Nitrile

'^Q'-^yOMe.CN. [141°]. Formed by heat-

ing CH3.C0.CH2.CHii.C0jEt with HCy and am-
monia in a closed tube (Eiihling, B. 22, 2369

;

23, 708). Ootahedra (from hot alcohol). Suc-

cessive treatment with cold H2SO4 and water
converts it into the corresponding amide [161°].

Hydroxylamine yields the amidoxim [156°].

OXY - METHYL - PYEEOLE DIHYDEIDE
THIOCABBOXYLIC AMIDE

^^2-^-^2>0Me.CS.NHj. [220°]. Formed by

passing HjS through an ammoniaoal solution of

the nitrile of oxy-methyl-pyrrole dihydride oarb-

oxylic acid (Kiihliag, B. 22, 2370). Prisms (from

hot water), almost insol. alcohol.

OXY-METHYL-aTTINAZOLINE

CjH4<^ii^^zIcMe' Anhydro-acetyl-o-anddo-

henzamide. [233°]. Formed from acetyl-o-

amido-benzamide by the action of heat, alkalis,

or boiling water (Weddige, /. pr. [2] 86, 143).

Silky needles (containing aq), v. sol. hot alco-

hol. Mel and KOH yield the methyl derivative

0„H,N2(OMe) [109°].—B'HCI.—B'jHjPtCl,.
Oxy-methyl-quinazoline

CH :OH.g.C(OH):]Sr roQ«°i Wo»n,.^ w™ «
CMe:CH.6.N --OH- ^^^^^' F<wmed from o-

amido-f-toluic amide and formic acid (Niemen-
towski, J. pr. [2] 40» 12^. Ory8tai&,, inE«l. watot.
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Ozy-di-metliyl.qaiiiazoline 0,|^,|,NjO i.e.

C^Me<^;^^g. [265°]. Formed by boiUng

o-amido-i)-toluio amide with AOjO (Niemen-
towski, B. 21, 1534 ; J. pr. [2] 40, 13). Needles
(from boiling water), sol. acids and alkalis.

Oxy-di-methyl-quinazoliiie

•^'^^^NM^OMe- f^^^°]- formed by heating

aoetyl-o-amido-benzamide above its melting-
pomt (Weddige, J. pr. [2] 36, 154). Crystals
(containing 8aq), v. e. sol. alcohol.—B'HCl.

Si-oxy-methyl-quinazoline
CH:CH .C.CO.NH,,, _ , ^ , ,.

CH:CMe.O.NH.CO ") Formed by heatmg

amido-TO-toluic acid with urea at 180° (Niemen-
towaki, J.pr. [2] 40, 21). White needles (from
amyl alcohol), insol. benzene. Not melted at
300°. HI and P yield o-toluidine.

Di-oxy-methyl-quinazoline C„H:^<nh:cO^-
[234°]. Formed by heating
0jH<(NH2).00.NHMe with urea at 200° (Abt,
J.pr. [2] 39, 147). Long white needles, si. sol.

hot-water.

Di-oxy-methyl-qTiinazoline CA<^Me!cO-
[148°]. Formed by heating
C,H^(NHMe).CO.NHCOjH with urea (Abt).

Oi-ozy-di-methyl-quinazoline

^•^«<NMe.'TO^- C^^^"]- Formed by the ao-

tion of Mel and NaOH on either of the two
preceding bodies or on di-oxy-quinazoline (Abt,

J.pr. [2] 39, 145). White needles (from water),

V. sol. alcohol.
'

Ozy-methyl-qninazoline dihydride

^•^«<NH.OO ^- [^^°°]- ^""""^^ ''y """""S <»-

oxy-tolyl-methyl-thio-urea with yellow HgO
Soderbaum a. Widman, B. 22, 293G). Needles,

V. e. sol. methyl alcohol.—B'jHjPtCls. [203°].

B'HAuClj. [185°]. Yellow prisms.
OXY-METHYl-QTJINIZINE v. Oxt-phenyl-

METBrm-PYKAZOLE.
(JS. 1, 4)-0XY-M:ETHYL-(lTriN0IINE

OHicMe^^^^'^'^- t^^^°^- Formed from the

amido- compound and HNOj (Noelting a. Traut-
mann, Bl. [3] 4, 244), and by fusing {B. i)-

methyl-quinoline {B. l)-snlphonic acid with
NaOH (Herzfeld, B. 17, 905, 1551). Needles

(from dilute alcohol). Yields a nitroso- deriva-

tive C8H,Me(N0H)(0H)N [200°]. By KOH,
Mel, and MeOH it is converted into the methyl
derivative C,ffHj(OMe)N (o. 230°), whence
B'^jPtOla.

(B. 4, l)-Oxy-metliyl-qninoIine

CH:C(0H)>^»^3^- f^^^°J- ^o™ed by heat-

ing amido-^-cresol (10 g.) with glycerin (24 g.),

H,SO, (20 g.), and picric acid (2 g.) (N. a. T.).

Needles, v. si. sol. cold water. Dyes fabrics

mordanted with alumina, yellow.

(B. 4, 2)-Ozy-methyl-quiuoline

^H®:p^2v>0sH3N. [96°]. Formed from the

amido- compound by the diazo- reaction (N. a.

T.). Formed also by fusing the sulphonic acid
with NaOH (O.Fischer a. Willmack, B. 17,441;
Herzfeld, B. 17, 1652J. Needles (from chloro-

form). Smells like vanilla. lis alcoholio solu-
tion is coloured green by FeClj. Yields a nitroso-
derivative [200°].— B'jHjPtClj 2aq : orange
needles.

Methyl derivative 0„H„NO. Oil.

—

B'jHjPtCla4aq : brown crystalline pp.

Tetrahydride 0,H,Me(0H)<;^^2-^H,^

Formed by reduction with tin and HCI. Needles
or plates, sh sol. water. Yields a nitrosamine
OioH,2(NO)NO crystallising in small yellow
needles.

(B. 4, 3)-0zy-inethyl-qTunolise
CH 'PTT V
CMei0(0H)>°^^»N- t74°]. Formed from

amido-o-cresol hydrochloride (10 g.), glycerin
(24 g.), HjSO, (20 g.), and picric acid (2 g.)
fNoelting a. Trautmann, B. 23, 3663). Needles
(from dilute alcohol), volatile with steam. FeCl,
gives a dark-green colour. Mixed with CuO it

colours a flame green. Yields a crystalline p-
nitroso- derivative decomposing at 200° without
melting.

(B. 2, 4)-Ozy-methyl-quinoline

CH^^:CMe>^=^=^- [^00°]. Formedbysoda-

fusion from o-tolnquinoline sulphonic acid
(Herzfeld, B. 17, 903). Needles. Not volatile

with steam. FeCl, colours its alcoholic solution
brownish-red.

(B. 1, 2)-Ozy-metliyI-quinoline

OH 'gH /'^s-^s^' ^na-oxy-paratoluguinol-

ine. [280°]. Formed from the amido- com-
pound, and also from para-toluquinoline by sul-

phonation (with 25 p.c. SO, extra) at 90° and
potash-fusion (Noelting a. Trautmann, B. 23,

3658). Needles, V. si. sol. hot water. Not vola-

tile with steam.

(Py. 3, l)-Oxy-methyl-qTiiiioline

CMe:CH
^^<7-. C(OH)-

[224° oor.]. (above 360°).

Formed by heating the anilide of acetoacetio

acid with HjSO, (Knorr, A. 236, 83 ; C. J. 46,

384 ; Boo3, B. 21, 624 ; Beissert, B. 24, 855).

Small needles (from water). Beduced by sodium-
amalgam to O^gHjgN^O, [280°]. Sodium added
to its alcoholic solution reduces it to a dihydride

C,JE[„NO [101°] and methyl-quinoline tetrahy-

dride C„H,3N (253°). NaOEt and Mel formoxy-
di-methyl-quiholine [132°] and the methyl deriva-

tive 0,„Hs(OMe)N [276°oor.],whence B'^HjPtCl,.

The ethyl derivative 0,„Hs(OEt)N [51°] (250°)

is formed from chloro-lepidine and KOBt.
Salts.—B'HCl. [187°].—B',HjPtCl.aq.—

B'HjSOi : needles.—B'HNOj : prisms.—B'HL—
Piorate: [166°]. Needles.—Ba(C,„H,NO),aq.

IPy. 8, 4)-Ozy-methyl-qninoline

°'^«<NMe!cO-
^ethyl.^l>-carlostyHl. [72°].

Formed by digesting oarbostyril with MeOH and

Mel, adding NaOH as required to neutralise the

HI formed (Friedlander a. Miiller, B. 20, 2010).

Slender needles. Weak base. Sodium-amalgam
forms C,„H,„NO [276°]. — B'^H^PtCl, 2aq. —
B'HgClj. [189°]. Small pyramids.

Methylo-iodide B'Mel. Bronzed needles.

{Py. 1, 3)-Oxy.metliyl-qiiinoline

O.H.<g(25);g^^. [[231=] (above 360°). S. 1

in the eold; 10 at 100". Formed by dealing.
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phenjlamido-crotonic ether rapidly to 240° (Con-
rad a. Limpaoh, B. 20, 947). Prisms (oontaming
2»q), v. sol. alcohol. Tastes bitter. FeCl, colours
its solution yellowish-red. EMnO, oxidises it to
aoetyl-authranilio aoid. Yields qninaldine on
distillation with zinc-dust.—B'HCl.—B'H„PtCl..
[215°].— B'HjOrO,. [108°]—B'C,Hj(NOJ.OH.
[200°]. Yellow needles.

Methyl derivative C,„Hs(OMe)NO. [82°].

(296°). Formed from chloro-methyl-quinoline,
MeOH, and NaOMe at 135°. Needles, si. sol.

water.

Methylo-chlorid-e 0,„HaNOMeCl aq.

[217°]. Formed from the methylo-iodide and
AgCl(Conrada.Eckhardt,B.22,74).—B'jHjPtClj.
[240°]. YeUow crystalline pp.

Methylo-iodide Oi„HgNOMeI aq. [201°].

Formed from the base and Mel at 100°. Satiny
needles (from hot water).

Sulphonio acid 0,„H,NO(S03H). [283°].

Long prisms (containing 2aq).—BaA'j 4aq.

{B. 2)-0zy-(Pj/. l)-methyl-qTiinoline

C(OH):CH.C.CMe:CH roiaoi Ti.„^^„j t,„

fnsing lepidine sulphonio acid with NaOH
(Busch a. Eoenigs, B. 23, 2684). Obtained also

by boiling with HBrAq the methyl derivative

which is produced by heating quinine sulphate

(40 g.) with KOH (95 g.) and water (45 o.c.) at

220° in a current of superheated steam (Eoenigs,

B. 23, 2674). Groups of slender needles, v. sol.

warm alcohol and acetone. Gives no colour

with FeCfls.

Methyl derivative 0„H„NO. [62°].

Formed as above, and also by heating quinene

aino chloride with water at 200°. Slender

needles (containing aq). Its solution fluoresces

like quinine. Gives a bluish-green colour with

ammonia and chlorine-water. — B'jHjPtOl,.

[237°]. Orange powder.

Oxy-(P3/. l)-methyl-qiiinoline [141°]. Formed
from a sulphonio acid of lepidine prepared by
mixing lepidine with HjSO, and heating to

300° (Busch a. Eoenigs, B. 23, 2686). Greenish

needles , v. sol. benzene.—B'jHJPtOl, 2aq : orange-

yellow needles.

{B. 2)-0xj-{Py. 3)-methyl-quinoline

[213°]. Formed by the action of paraldehyde

and HCl upon jp-amido-phenol, and also by

fusing (Py. 3)-methyl-quinoline sulphonio aoid

with potash (Doebner a. Miller, B. 17, 1708).

Crystals, not volatile with steam, v. si. sol. cold

water.—B'jHJtClo 2aq : yellow needles.

(B. 2 ?).Oxy-(Py. 3)-methyl-qTiinoline

0,H5Me(0H)N. [234°]. Formed by fnsing

qninaldine (i8)-sulphonio acid with potash

(D. a. M.). Silvery plates, sol. ether and hot

alcohol, nearly insol. hot water.—B'HC12aq.

—

B'jHjPtOl, 2aq : small yellow needles.

(B. i).Oxy-{Py. 3)-nietliyl-qmnoline

(266°). Formed by fusing {Py. 3)-methyl-

quinoline [B. 4)-sulphonio aoid with potash, and

also by the action of paraldehyde and HOI on

o-amido-phenol (Doebner a. Miller, B. 17, 1705).

Trimetrio prisms, easily volatile with Steam.

—

B'jHjPtOle 2aq : yellow needles-

Vol,, in.

Methyl derivative CjH5Me(0Me)N
[125°]. (282°). Formed from o-anisidine, par-

aldehyde, and HOI.—B'^H-iPtCl,: yeUow needles.

Tetrahijdride 0,H„Me(OH)N. (280°).

Formed by reducing o-oxy-quinaldine with tin

and HCl (Doebner a. Miller, B. 17, 1706). Yields

C,H„Me(OMe)N (270°) whence BHOl and
C„H,Me(OMe)NMe (261°), whence B'jHjPtOl,:
yellow needles.

{B. 2)-0x-y-(Py. 4)-methyl-qninoline tetra-

hydride. Methyl derivative CgH^IXMeiOMe).
Methyl-thalUn. (278°). Formed by methyla-
tion of thaUin (Skraup, M. 6, 776). Oil.—
B'H,S04. — B'Mel aq. [224°].— B'^Me^PtClr
Orange plates.

{B. i)-Qxy-(Py. 4)-metliyl-quinoIine.

Tetrahydride OuHuNO i.e.

CaC^iT-O-S^oi:- C"*"]- Formed from

(B. 4)-oxy-quinoUne tetrahydride and Mel (0.
Fischer, B, 16, 714). Trimetrio tables (from
ether) a:b:c = •631:1:1"588. Its alcoholic solu-

tion is coloured brown by FeCla-—B'HClaq.
Kairine, a febrifuge.—B'Mel. [216°]. Prisms
(from MeOH).—B'C,H,C1. (312°). Oil (Fischer

a. Eohn, B. 19, 1040 ; O. J. 49, 508).

Methyl derivative CaH,(OMe)NMe.
(257°). Formed by means of Mel and MeOH.
Pale-yellow oil. Gives a crimson colour with
NaNOj and a little acid.—B'jHjPtCl,. [199°].—
B'HjSO, : prisms, v. sol. water.

Methyl derivative of the methylo-
iodide C,He(OMe)NMejI. [175°]. Prisms
(from MeOH). Moist Ag^O converts it into

strongly alkaline crystalline Oi,Hg(OMe)NMejOH,
whence {CgH,(0Me)NMe.,ClijPt01, [200°].

Ethyl derivative C,H,(OBt)NMe. (270°)

at 716 mm. Oil.

{Py. 3)-0xy-(B. 2)-methyl-quinoline

Ch1ch:c.NH.C0
^^i^y^-o<^bosiyrii- [228°].

Formed by boiling chloro-methyl-carbostyril with

NaOHAq (Einhorn a. Lauch, A. 243, 359).

Crystalline, v. sol. alcohol.

{B. l,2,4)-Oxy-di-methyl-quinoline

action of nitrous aoid on {B. l,2,4)-amido-di-

methyl-quinoline (Noelting a. Trautmann, B. 23,

3683). Plates (from chloroform), v. sol. alcohol.

{Py. 3,l,4)-Oxy-di-methyl-qninoline C„H„NO

Methyl-lepidone. Di-„ rj /CMe:CH
^«^»<sNMe.CO

methyl-^-carbostyril. [132°]. (290° at 250 mm.).

Formed by heating (Pj/. 3,l)-oxy-methyl-quin-

oline with EOH and Mel, or by heating the

isomeric methoxy-lepidine above its boiling-point

(290°). Formed also by heating methylanilina

with acetoacetic ether, and treating the product

with H2SO4 (Enorr, B. 17, 2876 ; 19, 3301 ; A.

236, 104). Needles, si. sol. water and ether, v.

sol. alcohol, insol. alkalis. Sodium-amalgam

reduces it to {0„H,jNO)a [268°].—B'^jPt01,3aq.

[214°]. Slender needles.

{Py. l,3,4)-Oxy-di-metliyI-qtiinoline

C.H.<NMe.OMe ^176°]. Formed from

methoxy-methyl-quinoline by heating at 315° in

a sealed tube, or by heating oxy-quinaldine

methylo-iodide with NaHCO, (Conrad, B. 20,

956 ; 22, 75). Needles, v. sol. water.—B'HHgCl,.
3A,
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tl87^. Needles.—B'^HjPtCl,. [240°].—B'Mel.
[210°]. SI. sol. cold water.

(P^.3,2,l)-0zy-di-methyl-c[Qiiialine

06H4<^^^Q2 . [262°]. Formed from methyl-

acetoacetio aniUde and H^SO, in the cold (Knorr,
A. 245, 357). Yields a sulphonic acid, which
forms a crystalline Ba salt Ba(Oi,H,„NSO,)j.

—

B'HOl. Long silky needles.
(B. 2)-0xy-{Py. l,3)-di-metliyl-qiiiiioline

CH=^CH.C.N=CMe • [214°]. (above 360°).

Formed byheatingp-amido-phenolhydxochloride
(1 vol.) with acetone (3 vols.) for some days at
176° (Engler a. Bauer, B. 22, 213). Prisms or
tables, V. si. sol. water. FeGl, colours its alco-
holic solution brown.—B'HCl.—B'2HjPtClj 2aq.— B'^SO,. — B'^H^Cr^O,. — B'0A(N0j)3OH.
[225°]. XeUow plates or prisms.

(B. 4)-0xy.(Py. l,3)-di-methyl-qninoline
CH:CH— C.CMe:CH „„! rooio .

CH:C(OH).b.N=CMe "
^^^ J" (^^^ "°''°'^-)-

Formed in like manner from o-amido-phenol.
Prepared by saturating a mixture of acetone
(3 mols.) and paraldehyde (3 mols.) with dry
HCl, adding, after 3 days, o-amido-phenol (2
mols.) dissolved in cone. HCLA.g, and heating on
the water-bath. Crystals, v. sol. alcohol, ether,

and benzene. FeCl, colours its alcoholic solu-

tion green.—B'H2S6j.—B'HCl.—B'jH2PtCla 2aq.
—B'jHjOrjO,.-B'CjHjNjO,. [207°]. Plates or

prisms, si. sol. hot alcohol.

(Py. 3)-Oxy-(B. 2 Fy. 1)-di-methyl-quinoline
CMe:CH.C.CMe:CH roi^Affi -a^^^A i,
OH :CH.C.N=6.0H ' t^^^^' ^°^^^ ^^°^

acetoacetio ether by successive treatment with
p-toluidine andH^SOj (Knorr, A. 245, 365). Flat

prisms, si. sol. hot water, dUute acids, and al-

kalis. Yields (B. 2; Pj/. l)-di-methyl-quinoline

on distiUatiou with zinc-dust.

(Py. 3)-Oxy-(B.3 ; Pj/.l)-di-methyl-qiiinoline

OH :CH.Q.OMe:CH .om'n w^.r^.^ ;„ uir«
dMe:CH.d.N=C.OH • ^^^^ ]• I^or^edmlike

manner from m-toluidine (K.). Y. si. sol. hot
water. Yields (B. 3, Ps/. l)-di-methyl-quinoline

on distillation with zinc-dust.—Flatinochlor-
ide. [234°]. Thehydroohlorideis crystalline,

and is decomposed by water.

{Py. 3)-0xy-(B. 4 ; P^.l)-dimethyI-qninoline

CH:CH .C.OMe.CH t^^^^a ,•„ i:v„ „„„„„,
CH:CMe.d.N^C.OH ' ^Form^dm like manner

from o-toluidina (Knorr, A. 243, 368). Slender

needles (from water). Yields (B.4, Py. l)-di-

methyl-quinoline on distillation.

—

B',HjPtCl,2aq. [220°].—NaC„H,<,NO. Plates.

(Py. l)-0xy-(B.2; Py. 3)-di-methyI-qninoIine

g^S§:S=6Me- [2^«=^- ^---Iby

heating ^-tolyl-amido-crotonio ether

C,H,NH.CMe:CH.OOjEt at 250° (Conrad a. Lim-

paoh, B. 21, 525 ; of. Knorr, B. 17, 542). Needles

(oontaining aq).—B'HCl. Needles (from hot

water).—B'^jPtClj. [228°]. Prisms (from hot

(Py. l)-0xy-(B.4, Ps/.3)-di-methyl-qninoliae

^5=SS-S«(°^^=^M • [261°]- Formed by
CH:CMe. O.N-== CMe '• •"

•'

distilling o-tolyl-amido-crotonio ether (C. a. L.).

Plate* (oontaining aq).—B'jHjPtOls. Needles.

Oxy-(Pj/. 1, 3)-dl-methyI-qTiinoline

C„H„N(OH). [44°]. Made from (Pj^.l,3)-di-

methyl-quiuoline by conversion into the sol-

phonic acid and fusing this with NaOH (Beyer,
J.pr. [2] 33, 409).—(B'HCl)2PtOl4 2aq.

Oxy-tri-methyl-qninoline
CMe:CH .C.C(OH):CH roc^o-, u ™, j v
OH :OMe.C.N=^CMe- [^64°]. Formed by

heating m-xylyl-i8-amido-orotonio ether (Conrad
a. Limpaoh, B. 21, 526). Needles (containing

aq).—Platinochloride. [282°]. Needles.

Oxy-tetra-methyl-qoinoline 0„H,,NO i.e,

O^HMe, <:g(ggL="g^.. Formed by quickly heat-

ing i(f-cumyl-amido-crotonic ether at 250° (Conrad
a. Limpaoh, B. 21, 529). Prisms (from alcohol).

Sublimes at 285°, without previous fusion.

—

B'jHjPtClj. Prisms (from alcohol).

[Py. 1, 3, 4)-Si-ozy-metIiyl-qainolino

°«^*<NMf!oO- l^26°°]- Formed by heating

its methyl derivative vrith HClAq at 120°. Small
needles, sol. alkalis. Yields a nitrosamine
C,„HgNOa(NO) crystallising in red needles [o.

188°].

Methyl derivative C,H,<^(OMe):gH

[68°]. Formed by heating (Py. 1, 3, 4)-chloro.

oxy-methyl-quinoline with NaOMe (Friedlander
a. MiUler, B. 20, 2014). Slender white needles,
v. sol. alcohol.—B'jH^tOlo : pyramids.

Ethyl derivative Cun,(OM)NO. [87-6°].

Slender \^hite needles.

(B. 4 ; P2/.l)-Di-oxy-(Py. 3)-metliyl-qTUUoline.
Methyl derivative
CH:CH C.C(OH):CH ™<inoi , j.i.

6H:9(OMe).d.NLJ.OM6- ^29°]. Formed by

heating o-methoxy-phenyl-amido-crotonio ether
at 260° (Conrad a. Limpach, B. 21, 1654). Long
silky needles (containing aq). — B'jPjPtCl,
[239°]. Tables.

(B.2 ; Py. l)-Di-oxy-(Py. 3)-methyl-quinoline.

Methyl derivative
g(OMe):OH.C.C(OH):CH ronnoi u j i,

CH=CH.C.N=icMe- ^^^°^- formed by

the action of heat on p-methoxy-phenyl-amido-
crotonio ether which is made from 2>-anisidine

and acetoacetio ether (0. a. L.).—^B'HCL

—

B'jH,PtCl„.—B'jH^SO,. S. -6 in the cold.—
B'MeCl. [251°]. Needles.—B'jMejPtCl„4aq.—
B'Mel. Converted by moist Ag-0 into OijHi.NO,
[149°].

Di-methyl derivative 0BH4Me(0Me)^.
[94°]. Formed from the methyl derivative,

NaOMe, and MeL Needles or prisms.
(B. 2, 3)-Di-oxy-(Py. 3)-metliyl-quinoline.

Methylene derivative

oH,<C;6;cH.o:°#;oMe- ^''^^- ^°™«d°°

reduction of

CRP2:CjHj(N0j).0H:CH.0Me:N.^Ph (Haber,B
24, 623). Silvery needles, m. sol. ether.

—

B'jHjPtOlj.-B'HjCrO,. Detonates at 210°.—
Picrate. [175°]. Yellow crystals.

(Py. 1, 2, 3, 4) - Tri - oxy . methyl - quinoline

°«^*<NM?;CO^^- Di-0!cy-tnethyl.pseudo-

carlostyril. Formed by warming the nitroso-

derivative of (Py. 1, 3, 4)-di-oxy-methyl-qninol-

ine with SnCl2. White needles, si. sol. water,

benzene, and CHCl,. By Fe^Cl, it is oxidised

to methyl-pseudQ-quiaisatiij
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jco .00
OaH/

I [122°] (Friedlandor a. MuUer,
\NMe.CO

B. 20,2015)..
References. — Bromo-, Chloro-, and Di-

OHLOKO-DI-NITBO- OXY-METHYL-QUINOLIKES.
{B. 4:)-0XY.(Py. 4)-METHYL.QUIN0LINE

CARBOXYIIC ACID. Tetrahydride
C,H8Me(0H)(00^)N. [211°] (S. a. B.) ; [216°]
(K. a. N.). Formed by heating ozy-qainoline
oarbozylic aoid tetrahydride with Mel and MeOH
at 120° (Sohmitt a. Engelmann, JB. 20, 1219;
Erolikovsky a. Nenoki, M. 9, 208). Prisma (con-
taining 2aq), v. Bol. hot water and alcohol. Has
no toxic action. After administration to dogs the
m-ine contains the aoid OgH5Me(OH).^(C02H)N
[255], insol. water.

(B. 4)-0xy-(Py. 3)-methyl-quinoliue carb-
oxyUo acid NC,H,,Me(OH)(CO^). [207°].

Formed by heating potassium ozy-quinaldine
with liquid CO, at 190° (Konig, B. 21, 883).
Yellow needles (containing aq), si. sol. cold
water. Gives a oherry-red colour with FeClj.

(Py. l)-Oxy-(P^. 3)-methyl-quinoline {Py.2)-

oarboiylic add CA<^(£^-g^O"S) . [245°].

Formed by oxidising the corresponding alde-

hyde with alkaline KlilnOt (Conrad a. Limpach,
B. 21, 1975). Crystals (from alcohol).—MgA'j
(dried at 100°). Crystalline pp.

{Py, 3, l)-Oxy-methyl-qninoUne (B. 4)-

carbozylic acid. [812°]. Formed by oxidising

(o)-oxy-(7)-methyl-julole dihydride with KMnO^
in acid solution (Beissert, B. 24, 853). Needles,

m. sol. alcohol, si. sol. hot water.

(Py. l)-01iY-(Py. 3)-METHYI,-QUIN0LXNE
(Py. 2)-CARB0XYI.IC ALDEHYDE

C.H,<^(£2;0M™- i:273°]- Formed, toge-

ther with CjiHjjNaOa [192°], by boiling (Py. 1, 3)-

oxy-methyl-quinoline with chloroform and
KOHAq (Conrad a. Limpach, B. 21, 1972).

Yellow plates (from alcohol), sol. acids and
alkaUs.—BUCl.—B'.,H ,PtCl,. [215°-220°].

Phenyl-hydrami'de CpHiAO-—B'HCl

:

yellow needles, si. sol. hot water.

(Py. l)-Oxy-(JB. 1, 2, 4; Py. 3)-tetra-methyl-

qninoline (Py. 2)-carboxylic aldehyde

CMe:CMe . q.C(OH):C.CHO i7„™.j u„ thn
CH :OMe-O.N==CMe •

^°™^^ ^^ ^^^

action of caustic soda and chloroform on the

corresponding oxy-tri-methyl-quinoline (C. a.

L.). Yields, with phenyl-hydrazine hydrochlor-

ide, crystalline Ca,H..2N30HCl.
OXY-METHYL-aTliNOXALIlIE

CMa;CH;c.N;cSH-
0^ytoluaui,^oxaline.

Formed by oxidation of its dihydride by the air

or by ammoniacal AgNO, (Hinsberg, B. 19, 483

;

A. 248, 75). Feebly basic plates. PCI5 yields

chloro-methyl-quinoxaline [77°]. — NaA'aq:
plates, sol. water.

Methyl derivative [71°].

Ethyl derivative [67°]. From the chloro-

methyl-quinoxaUne and NaOEt. Satiny needles.

Dihydride C.H,„N,0. [95°-124°]. Formed

by reducing o-nitro-tolyl-amido-acetio acid with

tin and HCl (Ploohl, B. 19, 10; Leuekart a.

Hermann, B. 20, 27). Formed also from chloro-

aoetic ether and tolylene-o-diamine (Hinsberg,

B, 18, 2870). Very oxidisabK

Ozy-dl-methyl-quinoxaline

0,H.Me<^:g5^^. 1^^^^°^- Formed by pass-

ing air through an alkaline solution of the di-

hydride, which is obtained by condensing tolyl-

ene-o-diamine with a-bromo-propionio or pyruvic
acid (Hinsberg, A. 237, 351 ; 248, 78). Thin
crystals (from alcohol), v. si. sol. water. Is
perhaps a mixture of isomerides.

Dihydride C.H3Me<^g;g^Me_ ^^^^^0^

CrystaUisea from alcohol.

Oxy-tri-methyl-qninoxaline. Dihydride
0,lE^Ue<:^^^^\ [227°]. Formed by heat-

ing tolylene o-diamine with bromo-isobutyrio
ether (Hinsberg, A. 248, 79). Plates, v. si. sol.

water. Yields an acetyl derivative [206°], a
nitrosamine [154°], and a di-nitro- compound
[above 280°].

Di-oxy-di-methyl-qiiinozaline. Di-ethyl

^.,s«nti„. CH:C(OEt).C.N:CMe r,„„oTderivative
CH:C(OBt).0.N:CMe- [^^7°].

Formed by the action of di-methyl-diketone
(diacetyl) on the hydrochloride of the di-ethyl

derivative of (a)-di-amido-hydroquinone (Nietzki

a. Bechberg, B. 28, 1212). Long yellow needles.

Si - ozy - di-methyl - diquinoxaliue, so-called,

CMe :N.O.CH:C.N:OMe -r, ^ ,. xi,

d(OH):N.0.CH;c:N:C0H- ^°^^ ^^ *^« '""^°"

of NaOAc and pyruvic acid in excess on a solu-

tion of the hydrochloride of tetra-ahiido-benzene

(Nietzki a. Miiller, B. 22, 445). Dissolves in

alkalis with greenish-yellow fluorescence.

OXY-METHYL-aUIHOXAimE CABBOXY-

Lie ACID C,ANA i-e. C,H3(C0iH)<^:^^^^-

Formed by adding pyruvic acid in slight excess

to an aqueous solution of di-amido-benzoic acid

(Zehra, B. 23, 3629). Pale-yellow needles, m
sol. hot alcohol. Blackens above 300° without

melting.—BaA'j3aq: yellowish-white needles.

Oxy-methyl-quinaialine carboxylic acid

CjHjMe^^i^Qg"^. Formed by the action of

boihng potash on C„H,„N,03 [258°], which is

made by mixing aqueous solutions of alloxan

and tolylene o-diamine (Hinsberg, A. 237, 356).

Yellow needles (from dilute alcohol). Gives off

C0„ at 214°.

OXY-METHYI-STJCCINIC ACID v. Oxypybo-

TARTARIO ACm.
Oxy-di-methyl-succinic acid v. OxY-Amria

AOID.
Di-oxy-di-methyl-sucoinic aoid

C0^.0Me(0H).0Me(0H).C0.^. Di-methyl-

racemic acid. [179°]. Formed by saponifying

its nitrile with HClAq. Crystals (containing aq).

—KHA". Plates, m. sol. hot water.—CaA"l^aq.

—BaA"2aq : small needles.

Nitrile CN.CMe(OH).CMe(OH).CN.

[o. 110°]. Formed from di-methyl-di-ketone

(diacetyl) and HCy (Fittig, A. 249, 208). Very

hygroscopic needles, si. sol. chloroform.

Isomeride.—Di-methyl-tabtabio aoid.

OXY-METHYL-TEREPHTHALIC ACID
C,H2Me(0H)(00,H), [2:5:4:1]. [285°-290°].

Formed by fusing C,H>re{SOjNH,)(CO,H)jwith

potash (Jaoobsen a. H. Meyer, B. 16, 191).

Minute prisms (from very dilute alcohol), de-

composed on fusion.

8a8
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OXT - METHTL-THIAZOIE
Ih-^cmI^''"''

Thwcyanacetojie. [102°]. Formed by heating

the carboxylio acid (Wohmann, A. 259, 298), or

by heating with dilute HClAq the compound
CH5CO.CH.2SCy, formed from ohloro-aoetoue
and a aulphocyanide (Tsoherniak a. Norton,
C. J. 44, 508 ; Hantzscb, B. 20, 3127, 3337; 21,

941; 4.249,20). Needles. Yields methyl-thiazole

on distilling with zino-dust. With phenylene
»»-diamine it forms CeHj(NH.C<H,SN)j [152°].

Beaots with hydroxylamine.

Di - oxy - methyl - thiazole |^ ^9^NMe.

Formed from di-oxy-thiazole, NaOMe, and Mel
(Arapides, A. 249, 28). Liquid, v. e. sol. water.
Decomposed by boiling NaOHAq into methyl-
amine and thioglycoUio acid. PCL yields

CsHjCl^NOS [161°].

OXY-METHYL-THIAZOLE CAEBOXYIIC
• CID S;C(OH):N
^^"^ 0(0O,H):CMe'

Formed from its[222°],

ether, and also by heating ehloro-methyl-thiaz-
ole oarboxylio acid with cone. KOHAq (Ziiroher,

A. 250, 286 ; Wohmann, A. 259, 296). Plates

or needles (containing aiaq), v. sol. water. —
NH4A'5aq. Prisms, decomposing at 138°.

Ethyl ether MX'. [129°]. Formed toge-

ther with {SCaMe(C0.pj;t)N)20 [142°] from ohloro-

acetoacetic ether and ammonium or barium
Bulphocyanide (Hantzseh a. Weber, B. 20,

3182). Silky plates. Hydroxylamine forms

0,„H,AN,S, [0. 217°].

0XY-mETHYI-THI0PHEHES<;^!^2>!§g.

Formed from levnlio acid and P^S, (Kues, B. 19,

555). Oil, si. sol. water.—B'HOAc. (210°).

Yellow oil.

OXY-METHYE-TTEEA. Di-ethyl deriva-
tive of the glycollyl derivative
CH2(OEt).NH.CO.NH.CO.CH2.0Et. [80°].

Formed from CHj(0Bt).C0NH2, bromine, and
potash (Hofmann, B. 18, 2736). Needles (from

water).

OXy-METHYL-XANTHINE C^HsN.O,. S.

•16 at 16°. Formed by the action of potassium

cyanate on the hydrochloride of di-oxy-amido-

methyl-pyrimidine C0<^2^-gQ>C.NH2 (Beh-

rend, A. 231, 252; Lehmann, A. 253, 80).

Needles or prisms (containing 2aq), si. sol. water.

Does not reduce alkaline AgNO,.

OXY-MYEISTIC ACID 0,^,03. [51°].

Occurs in the essential oil from the fruit of

Angelica archangelica (Miiller, B. 14, 2480).

Pearly plates (from alcohol).—EA' aq.—CuA'„.

—

AgA' : bulky pp. Benzoyl derivative [68°].

—

AgA'.

(1,2).DI-0XY-1IAPHTHAI.ENS

C,„He(0H)2[l:2]. [60°]. D. (j3).Htdbonaphtho-

QDINONE, vol. ii. p. 728.

(l,4)-Di-oxy-naphthalene [176°] v. (o)-Htdeo-

NAPHTBOQDINONE.
(l,4')-Di-oxy-naphthalene. [260°]. Formed

Dy potash-fusion from (o)-naphthol sulphonio

acid and from naphthalene (l,4')-disulphonio

aoid (Erdmann, A. 247, 356 ; Bernthsen, B. 20,

938 ; Armstrong a. Wynne, C. J. Proc. 3, 43).

Scales, T. sol. hot alcohol, si. sol. water. Yields

erystalline C,„H5(0Ac), [160°],

Peri-di-oxy-naphthaleno C|oH,(OH)j [l:!'],

[140°]. Formed by potash-fusion from the an-
hydride got by boUing naphthylamine peri-

sulphonio aoid with water (Erdmann, A. 247,

357). Needles or plates, si. sol. water. Yields
C,„IIj(0Ac)j [148°] crystallising in white plates.

Di-oxy-naphtlialeiie. Made by reducing peri-

naphthoquinone with HOAo and zino-dust (Mel-

dola a. Hughes, C. J. 57, 631). Minute needlei
which blacken at 205°. Yields 0„H„(OAo),
[227°]. According to theory, this body should
be identical with the preceding.

(l,2')-Dioxynaplithaleuo [178°]. Formed by
fusing (;8)-naphthol (o)-3ulphonio aoid (Bayer,

B. 15, 1351) with potash (Emmert, A. 241, 371).

Needles, t. e. sol. alcohol, m. sol. water. Its

alkaline solution blackens quickly. FeClj gives

a blue pp. Yields C,„H„(0Ac)2 [108°] and
C,„H.(0Et), [67°].

(l,3')-Di-oxy-naphtlialene [135°]. Made by
potash-fusion from naphthalene (l,3')-di-sul-

phonio acid (Ewer a. Pick, O. P. 45,229 [1887])

or (S)-naphthal (a)-sulphonio aoid (Claus, J. pr.

[2] .S9, 315). White prisms (from benzene).

Turns red in air. FeCl, gives a blue colour.

Yields 0,oHj(OAo)j [73°].

(2,3')-Di-oxy-naphtlialene [216°]. Formed
by potash-fusion from naphthalene (2,3')-di-sul-

phonic acid (Dusart, Bl. [2] 8, 200 ; Darmstadter

a. Wichelhaus, A. 152, 306) and from (/8)-naph-

thol (;3)-sulphonio acid (Sohaffer, A. 152, 298

;

Armstrong a. Graham, 0. J. 39, 140 ; Emmert,
A. 241, 369). Thin plates, v. sol. alcohol, si. sol.

cold water. Gives a yellowish-white pp. with

FeOla. Yields C,„H„(0Ac)2 [175°] and C,„H,(OEt),

[162°]. Forms a disnlphonio aoid which gives

BaC,„HsS20,2aq (Giiess, B. 13, 1959).

(2, 2')-Di-oxy-iiaplithalene. [190°]. Formed
by potash-fusion from naphthalene (2,2')-di-

sulphonic acid (Ebert a. Merz, B. 9, 609 ; Weber,

B. 10, 1233 ; 14, 2206 ; Clausius, B. 23, 519).

Needles (from hot water). Its alkaline solution

blackens in air. Yields C,„H„(0Ac)2 [136°],

0,„H„(OBz), [139°], C,.H,(0Me)2 [134], and

Ci„H„(0Et)2 [104°] (Liebermann, B. 15, 1428).

Dioxynaplithalene [161°]. Got by fusing

(l8)-naphthol (B)-dlBulphonio acid (1 pt.) with

NaOH (4 pts.) at 310°, or by heating with dilute

(25 p. c.) H.,SO , at 200° (E. P. 15,803). Crystals

(from water) . FeClj gives an intense blue colour.

Combines with diazo- compounds.

Tri-oxy-naplitlialene C,„HjOs. Got by re-

ducing oxy- (o)-naphthoquinone (Graebe, A. 154,

324). Yellow needles (from ether). Very readily

oxidised.

DI-OXY-NAPHTHALENE DICAEBOXYIIC

ACID C,oH^(OH),(Ca,H)j. [162°]. Formed by

heating naroeic acid (Glaus a. Meixner, J.pr. [2]

37, 1). White needles, v. sol. ether. Yields

C,„Hj(CO^)j [253°] on reduction.—Na.>"6aq.---

NaHA"5iaq; small needles.—BaA"2aq.—AgsA .

DIOXYNAPHTHALIC ACID 0„H,Or

[126°]. Made by boiling ohloro-oxy-naphthalio

acid (v. Naphthalene) with baryta (Hermann,

A. 151, 67). Prisms.—KHA"aq.-BaA"Baq.—
Ba(HA"),.— Ba(NH,A")j 2aq.- Ca(NHA")ir-
Cu(NH,A")! : blue prisms.

DI-OXY-HAPHTHAZINE 0,^,oNA- [»•

300°]. Formed from di-oxy-naphthoqninone and

naphthylene-(l, 2)-diamine in alcohol (Nietzki
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fr, Ilasterlik, B. 24, 1339). Eeddish-brown
needles, si. sol. alcohol.

(o)-0XY-(j3)-NAPHTH01C ACID
0,A(OH)CO.,H [1:2]. Naphtholcarloxylicacid.
[187°]. S. -058 at 17°. Formed by passing
COj over sodinm-o-naphthol at 100° (Eiler, A.
152, 277 i Sohaffer, A. 152, 291 ; Nietzki a. Gie-
termann, B. 20, 1274), or by heating sodium-
(a)-naphthol with liquid 00^ at 130° (Sehmitt
k. Burkard, B. 20, 2699). Stellate groups of
needlss (from alcohol). FeClj colours its solu-
tion blue. PClj forms C,„H,(OPOCl,.).CCls
[115°], -whence moist air forms
C,„H40.P0{0H),).00..H, while alcohol yields
0,oH,(O.P(OEt)2).CO,H [63°] (Wolffenstein, B.
21, 1186).—NaA' 3aq.—NaA'.—NHA'.—PhA'.
[96°].

Acetyl derivative 0,„H.(OAo).CO,II.
[158°].

Methyl ether MeA'. [78°]. Converted
by hydroxylamine into 0,„H.(OH).CO.NH(OH)
[174°].

Ethyl ether'^W. [49°].

Phenyl ether PhA'. [96°].

Methyl derivative of the anilide
0,„H„(OMe).CONHPh. [218°]. Made from
methyl (a)-naphthol, phenyl cyanate, and AlClj
(Leuohart a. Sehmitt, B. 20, 2340). Prisms.

(;3)-Ozy-(a)-napIitlioic acid

0„H,(0H)(C02H) [2:1]. [157°]. Formed, in
like manner, from (^)-naphthol (S. a. B. ; cf.

KaufEmann, B. 15, 804). Slender needles, de-
composing at 125° when slowly heated. Com-
pletely decomposed by boiling water into CO,
and (j8)-naphthol. FeCl, gives a blue colour.

PCls yields C,oH„(OPOCl.JOOCl [38°], whence
moist air forms C,„Hj(OPO(OH)j).COJE [156°],
while dilute alcohol produces
C„H,(0P0(0Et)2).C0jH [113°] (Eabe, B. 22,
392).—NH4A': yellow needles, m. sol. cold
water.

Methyl ether MeA'. [76°]. Converted
by hydroxylamine into amorphous
C„H,(OH).CO.NH(OH) [178°] (Jeaurenaud, B.
22, 1277).

Ethyl ether "EtA'. [55°].

Methyl derivative of the amide
C,„H,(OMe).CONHj. [186°]. Form from
methyl (j8)-naphthol, AlCl,, and OlCONHj (Gat-
termann, A. 244, 75). Crystals (from alcohol).

Ethyl derivative of the amide
C,„H,(OEt).CONHj. [161°]. Plates (from al-

cohol).

Methyl derivative of the anilide
C,jH,(OMe).CONHPh. [169°]. Made from
methyl (/3)-naphthol and phenyl cyanate in

presence of AlCl, (L. a. S.). Needles.

(j3)-Oxy-naphthoic acid

C,oH,(OH)COjH[?2:3'J. [216°]. Formed in small
qnantityfromsodium(j8)-naphtholandCO2at290°
(Sehmitt a. Burkard, B. 20, 2702). Plates, v.

sol. alcohol. Very stable. FeCla colours its so-

lution blue. Its methyl ether does not react with
hydroxylamine.

Pm-Ozy-naphthoic acid

C,oHj(OH)00,H [1:1']. [169°]. Made by heating

its internal anhydride for a long time with

dilute KOHAq (Ekstrand, B. 19, 1188; J. ^.
[2] 38, 278). Small needles (from ether), v. sol.

water. Solutions of its salts are coloured violet

by FeCl,.—CaA',3^aq: decomposed ou boiling.

COAnhydride C,(|H.,<^a Naphfliolactone,

[108°]. Made from amido-(a)-naphthoio acid by
the diazo- reaction. Needles (from alcohol) or
tables (from ether), insol. cold aqueous alkalis.

(a)-Oxy-naplithoio acid
0,„H„(0H).C0„H[1:4?].

Ethyl derivative 0,„H„(OEt)COjH.
[214°]. Formed by the action of alcoholic
potash on the amide C,„H„(OEt)CONHj [244°],
which is made from C,„H,OEt and ClCONHj in
presence of AlCl, (Gattermaun, B. 23, 1198; A.
244, 73). Needles, m. sol. alcohol.—NaA'3aq

:

plates.—CiaA'2 3aq: needles, si. sol. water.
Methyl derivative C,oH„(OMe).OOjH.

[232°]. Formed, in like manner, from
C,„H„(OMe).CONHj [234°] which is prepared
from C,„H,OMe.

(a)-Oxy.(o)-naphthoic acid. [234°-2B7°].
Formed by fusing (a)-sulpho-(a)-naphthoic acid
[2.15°] with potash (Battershall, A. 168, 114).
Needles (from water), v. sol. alcohol. Aqueous
solutions of its salts blacken on boiling. FeClj
gives a dirty violet pp.

(o)-Oxy-(e)-naphihoie acid. [213°]. Made
by potash-fusion fromsulpho-(/8)-naphthoio acid.
Needles (from boiling water). Its salts are un-
stable. FeClj gives a dirty red pp.

(;8).Oxy-(a)-naphthoio acid. [247°]. Made
by potash-fusionfrom the sulpho-naphthoic acid
[218°-222°] (Stumpf, A. 188, 6). Mass of
needles (from water). FeClahas no effect in the
cold, but gives a brown pp. on warming.

(/8)-0xy.(a)-naphthoic acid. [187°]. Made
by potash-fusion from sulpho-naphthoic acid
[182°-185°] (Stumpf). Branching needles (from .

water). Gives a chocolate colour with FeOlj.
Yields (;3)-naphthol on distilling with lime.

(j8)-0XY-NAPHTH0IC ALDEHYDE
C,„H„(OH)CHO. Aldehydo-naphthol. [76°].

Formed from (i3)-naphthol, chloroform,and aque-
ous NaOH (Eauffmann, B. 15, 805; 16, 683).
Prisms (from alcohol), almost insol. water.

FeClj colours its solution brown. Beduces warm
ammoniacal AgNO,, forming a mirror. With
AcjO and NaOAo it' forms C|„Hs(OAe).CH(OAo)j
[124°]. Yields, on oxidation, OKy-naphthoio
acid [150°].—0,„H„(ONa).CHO : yellow plates.

(o)OXY-(a)-MAPHTHOPHENAZIia-E
CisHioNjO i.e. Ofii.l'i^-.Otja.flH. [4:3:1]. Formed
by beating (o)-amido- or diethylpmido- (o)-

naphthophenazine with eono. HClAq for 5 hours
at 180° (Fischer a. Hepp, B. 23, 845 ; Bicker,

B. 23, 3805). Eeddish-yellow needles (from

alcohol). The hydrochloride forms red prisms
with green lustre.

OXY.(/3)-NAPHTHOaUI5rOlIHE 0„H,NO.
Formed by fusing (3)-naphthoquinoline sul-

phonic acid with potash (GentU, B. 18, 202).

Does not melt below 250°.

(a)-0XY.(o)-NAPHXH0QTJIN0HEu.JnoLONE.
(j3)-0zy-(a)-iiaplithoqninone C,|,H5(0H)0j.

Naphthalie acid. [190°]. Formed by heating

amido- or oxy- naphthoquinonimide or oximido-
naphthol with HClAq or alkalis (Martins a.

Griess, A. 134, 377 ; Graebe a. Ludwig, A. 154,

321 ; B. 4, 970 ; Merz a. Diehl, B. 11„ 1314

;

Kehrmann, B. 23, 2453). Formed also in like

manner from phenyl-amido-(a)-naphthoquiuona
and from phenyl-amido-()8)-naphthoquinone
(Baltzer, B. 14, 1900 ; Zincke, B. 14, 1496 ; Lie-
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torinann a. Jacobson, A. 211, 80). Yellow
needles, v. si. sol. cold water. May be sublimed.

Reactiofns.—1. Beduoed by tin and HCl to

tri-oxy-naphthalene.—2. The Na salt heated
with o-phen/ylene-diamine forms (a)-naphtho-

eurhodol (Kehnnann, B. 23, 2453).—3. Beneoia
aldehyde forms CHPh(0,„H,(0H)02)j [211°-

214°] (Zinoke, B. 21, 2203).— 4. Phanyl-hydra!-
ine yields 0,„Hs(0H)0(N2HPh) [280°] which
forms the salts CaA ^ 4aq and BaA', lOaq, the
ethers MeA' [175°] and BtA' [173°], and the

acetyl- derivative C„H„AoNj02 [179°]. It reacts

with aldehyde, benzoic aldehyde, and acetone,

forming C„H2,N,0, [c. 258°], CsjECjjNjOj, and
OaaH^N^O, [245°-250°] respectively (Zincke a.

Thelen, B. 17, 1812; 21, 2205).—AgC^H^Os

:

Bcarlet needles (from hot water).

Ethyl ether EtG^aKfi,. [127°]. Needles.

Imide v. Amido-naphthoqtiinone.
Anilide v. Phenyl-amido-naphthoquinone.
Oxim C,oH5(NOH)(OH)0 [1:2:4]. Nitroso-

fuzphtharesorcin. Formed from oxy-naphtho-
quinone and hydroxylamine (Kostanccki, B. 22,

1343). Needles, decomposing at 180°. Crives

with ferrous salts a green, and with ferric salts

a dark-brown lake. The hydrochloride forms
yellow needles. Nitrous acid forms
C „H4{NOH)203 crystallising in plates (contain-

ing aq), decomposing at 165°.

Oxy-(;8)-naplithoqtiinoneC,„H5(OH)0.i[2':l:2].

Formed by oxidising its oxim with FeCl,. Eed-
dish-brown, amorphous pp., v. sol. alcohol.

Oxim CC„H5(0H)(N0H)0 [2':1:2]. [235°].

Formed from (2,2')-di-oxy-naphthalene and ni-

trous acid (Clausius, B. 23, 521). Brownish-
yellow needles.

Sl-ozy-naphthoquinone C,|,H4(OH)202. Naph-
thazarm. Formed by heating di-nitro-naph-

thalene [214°] with zinc and H2S04 at 200"

(Boussin; De Aguiar a. Baeyer, B. 4, 251, 438;
Liebermann, B. 8, 905 ; A. 162, 330). Eeddish-

brown needles with green lustre, v. si. sol. boiling

water, t. sol. alcohol. Its alkaline solution is

blue. Its solution in H^SO^ is crimson. Baryta-

and lime- waters give violet-blue pps.

Isomeride v. Oxy-juolone, p. 101.

Di-oxy-naphthoqninone G,„B.,{OE.).flp

Formed by heating oxy-amido-naphthoquinone

with HClAq at 175° (Blerz a. Diehl, B. 11, 1322).

Beddish-brown needles (from alcohol). Its alka-

line solution is brownish-violet. Dyes violet

with alumina mordants and dark-blue with iron-

mordants. Dyes silk brownish-violet with me-

talUo lustre. It forms a crystalline di-acetyl

derivative.—BaA".—PbA".—Ag2A" : greenish-

blue pp.
Tri-oxy-naphthoquijione. A black by-product

in preparing naphthazarin (Aguiar, B. 4, 439).

Beferences.—Bromo- and Chlobo- oxy-naph-

THOQTJINONE.

OXY - NAPHTHOQUINONE STJLPHONIC

ACID C,„H.(0H)0„S03H. Formed by the action

of alkalis on the acid G„H,(OH)(SO,H)(OSO„H),

cot by dissolving diohloro-naphthoquinone m
aqueous KHSO, (Graebe,4. 149, 9).—K^A" (dried

at 140°) : orange crystals.

References.—Brouo- and ChiiOeo- oxy-naph-

THOQUINONE BULPHONIO ACID.

(jS).OXY-o-NAPHTHOYL-BENZOIC ACID

C,A(OH).CO.C,H,.CO,,H. Phenyl-omy-naph-

thoyl-keUme-o-carboxylic acid. [256°]. Pre-

pared by oxidising an alkaline solution of {0B)-

dioxy-dinaphthyl with KMnO, (Walder, B. 16,

299). Silky prisms. Sol. alcohol, ether, and
acetic acid, nearly insol. water.

Beaciions.—l. On fusion with KOH it given

(3)-naphthol and phthalio acid.—2. Heated with
HI it is reduced to (i8)-oxy-i»-naphthyl-o-tolnio

acid (C,„H,(OH).CH3.C„H4.COjH).—3. Heated
with ZnClj to 220° it yields a substance O^JSifi,
which forms colourless crystals [146°], easily

soluble in alcohol.—4. Heated with lesorcin it

gives a red colouring-matter, and with dimethyl-
aniline and ZnCl, a green.

Salts.—^A'Na: white crystalline powder, si.

sol. cold water and alcohol.—A'Ag: insoluble

pp.—A'jBa 2aq : slightly soluble white pp.
Methyl ether A'Me: [199°]; prisma.
Ethyl ether A.'M: [206°]; needles.

Acetyl derivative 0„H„Oj(OAo). [170°].

DI-(a)-OXY-DINAPHTHYL
C,„H„(OH).C,„Hj(OH). Binaphthol. [300°].

Formed by adding FeCl, to a cone, solution of

(a)-naphthol (Dianin, B. 6, 1252 ; 7, 125, 487

;

Julius, Chem. Ind. 10, 97). Silvery plates (from

alcohol), insol. water. Its alcoholic solution is

coloured red by FeClj.

Benzoyl derivative CjoH, .(OBz),. [253°].

Di-methyl ether Cj„H,2(0iVIe).;. [251°].

Di-ei/ij/Z eifeer Cj„H,j(OEt)j. [211°]. Pearly

plates (Ostermayer a. Eosenhek, B. 17, 2453).

Di-(;8)-oxy-(oa).dinaphthyl. [218° cor.]. V.D.
9 '62 (obs.). Prepared by oxidation of an ethe-

real solution of (;3)-naphthol with FeClj, the

yield being 60 p.c. of the theoretical amount
(Dianin ; Walder, B. 15, 2166). Needles or

plates. Gives with FeClj a greenish colour,

becoming red on heating. On heating with

ZnClj it gives (3)-dinaphthylene oxide. H^SO,
forms OaH,„(OH),(S03H)2, whence BaA"6aq;
C2„H,(0H)2(S0sH)4 is also formed. ZnClj and

NH3 at 330° form CjoH.jN [157°], which forms a
piorate [217°] and an acetyl derivative [144°].

—

Picrate C2„HhO,2C,H,(NOj)jOH. [174°]. White

crystals, sol. alcohol.

Benzoyl derivative Ca,H,j(0H)(0Bz).

[204°].

Di-benzoyl derivative 02oHu(OBz);p

[160°].

Di-methyl ether O^fiJOMe),. [190°].

Di-ethyl ether 0a,H,2(0Et)r [90°].

Di-oxy-dinaphthyl. [195°]. A product of

the action of melted potash on (,3)-naphthoic

aldehyde (Kauffmann, B. 15, 807). Silky needles

(from alcohol).

Tetra-oxy-dinaphthyl C2oH,„(OH),. ' Di-

naphthyl dihydroc[mnone.' [178°]. Formed by

reduction of the quinone CjjHioO, (Stenhouse a.

Groves, C. J. 33, 415), and by the action of tin

and HCl on (;3) -naphthoquinone (Korn, B. 17,

3024). Colourless needles, darkening by oxida-

tion in air, insol. water, v. sol. HOAo. The
quinone 0^,fii is oxidised in alkaline solution

by the air to [4:3:2:1] Otfifl^(OB.).C,^M(^^)
[1:4:3:2] [245°-250°].

Acetyl derivative 02i,H,„(OAc)4. [166°].

a-OXY.(a)-HAPHTHYL-ACETIC ACID

C„H,„0, i.e. C„H,.CH(OH).CO,H. (a).NaphthyU

alycolUc acid. [93°]. Formed by reduomg (o).

naphth'yl-glyoxylic acid with sodium-amalgam

(Boessneok, B. 16, 640). Formed also by sapo-

nifying its nitrile (Brandis, B. 22, 2153), and
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from (o).naphthyl methyl ketone by sacoessiye
treatment with bromine and potash (Sohweizer,
B. 24, 549). Eosettes of needles (from water).
Kelds (o)-naphthoio aldehyde on oxidation with
dilute HNO,.—BaA'j.—AgA' : pulverulent pp.

Methyl ether UeA.'. [79°]. Needles.
mtrile 0,„H,.CH(OH).CN. Formed from

(a).naphthoio aldehyde, KCy, and cold HCLAq.
Oil, T. sol. alcohol.

o-Oxy-(0)-naphthyl-acetio acid. [158°] (S.)

;

[0. 176°] (0. a. T.). Prepared in the same way
aa its isomeride (Glaus a. Tersteegen, J. pr. [2]
42, 518 ; Schweizer, B. 24, 547). Small needles
(fromwater). Keduoed by HIAq to C,.H,CH,CO.ja
[0.142°].

10 7 ! ^
Methyl ether Mek'. [75°]. Needles.
Ethyl ether 'Kik'. [87°]. Needles.
Acetyl derivative C,»H,.OH(OAc).COoH.

[150°].
7 \ / 2"

Amide 0,„Hj.CH(OH).OONHj. [228°].
Oxy-di-naphthyl-acetic acid C^tfl, i.e.

(C,„H,)jO(OH).C02H. Yellowish-green tables,

decomposing about 100°.

Anhydride CjjHijOj. Formed by heating
(a)-naphthol with oxalic acid and HjSO, (Hoenig,
M. 1, 251). Pale-red plates, si. sol. chloroform.

(;8)-0XT-lIAPHTHYL-ACBSLIC ACID
C,„H.(OH).CH:CH.COjH. [170°]. Formed by
heating its anhydride with aqueous potash at
170°, CrystaUine powder, sol. alcohol.

Anhydride. Ou^e<^^'^. (P)-Naphtho-

coummin. [118°]. Prepared by heating (j8)-

oxy-naphthoic aldehyde (2 pts.) with Ac^O (10
pts.) and NaOAo (2 pts.) at 180° (Kauffmann, B.
16, 685). Needles, t. sol. alcohol, b1. sol. hot
water.

An isomeride of this anhydride [141°] is got
by heating (;3)-naphthol with malic acid and
HjSO, (Pechmann a. Welsh, B. 17, 1651).

OXY-DINAPHTHYIAMINE v. iMroo-M-
»APHTHTL OXIDE.

Tri-oxy-(;3)-naphthylamine

C,oH4(OH)3(NHj)[l:3:4:2]. Formed from nitro-

oxy-qninone, SnOl,, and HCl (Kehrmann a.

Weichardt, j.pr. [2] 40, 181). Brownish-violet
needles.—B'HCl : monoclinio prisms.

Tetra-acetyl derivative, [145°].

(/8).0XY-NAPHTHYL-CE0T0NIC ACID.

Anhydride Oi^^<:^^'^'^. [162°]. Formed

by the action of H2S04 on a mixture of aoeto-

acetio ether and (i8)-naphthol (Pechmann a.

Cohen, B. 17, 2190). Needles, sol. alcohol. Its

solution in HjSOi exhibits green fluorescence.

DI-OXY-NAPHTHYIENE-DIAMINE
0,oH4(OH),(NHj)j[l:3:2:4]. Formed by the ac-

tion of SnCl, and HCl on the oxim of oxy-

amido-naphthoquinone (Kehrmann a.Weichardt,

J. pr. [2] 40, 186). Its alkaline solutions become
crimson on oxidation, and then blue on boiling.

—B'HCl : white needles.

TBI-OXY-TBI-NAPHTHYl-ETHANE
C,A(0H).CH2.CH(C,„H,.0H)2. Formed from
di-oUoro-di-ethyl oxide and (o)-naphthol (Wis-

licenus, A. 243, 165). White amorphous powder,

inbol. water, sol. alcohol.

(o)-OXT-NAPHTHYI ETHYL KETONE
0,^,(0H).C0.CjH5. [SI"!. Formed by heating

(o)-naphthol with propionic acid and ZnClj at

173°. Pale-yellow plates (from ether or alcohol).

Phenyl hydraeide [128°].

Methyl ether [58°]. Formed from pro-
pionyl chloride, 0,„H,OMe, and AICI3 (Gatter.
mann, B. 23, 1209). Prisms (from ether).
Yields an oxim 0„H„(OMe).C(NOH).CjH, [172°].

OXY-NAPHTHYL METHYL KETONE
[l:3]C,„Hj(0H).00.CHj. ' Ketoncuphthol ' [168°].
Formed by the rapid distillation of phenyl-aceto-
isocrotonic acid (Brdmann,4. 254,197). Crystals
(from dilute alcohol).

Acetyl derivative C„H,jO,. [109°].
Oxim C,jH„NOj. [174°].
Oxy-naphthyl methyl ketone [103°]. Formed

by heating (o)-naphthol with HOAc and ZnCl,
(Witt, jB. 21, 321). Pale-green six-sided prisms
(from benzene). Its alkaline salts are yellow.
Alcoholic NHa at 200° forms
C,„H„(OH).C(NHj).CH,. [203°].

Oxim 0„H,(OH).C(NOH).CH,. [170°].

(o)-Oxy-naphthyl methyl ketone. Probably
identical with the preceding isomeride. Me thy I

ether C,„H,(OMe).CO.CH,. [72°]. (above 350°).
Formed from 0,„H,(OMe), AoCl, and AlCl, (Gat-
termann, B. 23, 1208). Six-sided tables.

Ethyl ether C,„H„(OMe)Ac. [79°].

(;3)-0xy-naphthyl methyl ketone. Methyl
ether C,„H,(OMe).CO.CHs. [58°]. Formed
from 0,„H,OMe, AcCl, and AlCl, (G.). Slender
needles.

Ethyl ether. [63°]. Compact tables.

OXY-(o)-KAPHTHYL-METHYL -PYBAZOLE

C„H„N,0 i.e. C,.H,.N<^(£2;6Me- f°- ^^O"]-

Formed by heating (o)-naphthyl-hydrazine with
acetoacetic ether at 130° (Enorr, B. 17, 551).
Yields a methyl derivative [129°]. (o)-Naphthyl-
hydrazine and thio-acetoacetio ether form
Cs4H„N40 [220°] (Sprague, G. J. 59, 343).

Oxy.(e)-naphthyl-mQ*hyl-pyrazole. [190°].

Formed in the same way. Yields a methyl de-

rivative [129°].

(«)-OXY-NAPHTHYL PROPYL KETONE
C,„H,(0H).C0.C3H,. [78°]. Formed by heat-

ing butyric acid with (a)-naphthol and ZnCl,
?Goldzweig, J. pr. [2] 43, 97). Silky needles

(from ether), m. sol. hot water.

DI - OXY - DI- (a) - NAPHTHYL - PYSAZINE
HEXAHYDBIQE

0,oH,N<^g^);g^Hj>NC,.H,. [275°].

Formed by boiling the acetyl derivative of chloro-

(o)-naphthylamine with alcoholic potash (Abe-

nius, J. pr. [2] 40, 437). Formed also by heat-

ing (a)-naphthylamido-aoetic acid with AcjO at

200° (Bischoff, B. 22, 1807 ; 23, 2003). Plates

(from HOAc), insol. alkalis.

Di-oxy-di-(j3)-iiaphthyl-pyrazinehezahydiide

[above 360°]. Formed by heating (i8)-naphthyl-

amido-aoetic acid at 220° in hydrogen, and by

the action of ohloro-aoetio ether on the naph-
thalide of (j8)-naphthylamido-acetic acid (Bis-

choff). Plates, sol. aniline. Converted by boil-

ing alcoholic potash into

C„H,NH.CH,OO.N(0,„H,)CHjCOjH [105°].

DI-OXY-DI-(fi)-NAPHTHYL SULPHIDE
S(0,„H8.0H)2. Naphthol sulphide. [215°].

Formed, together with the di- and tri- sulphides,

by the action of sulphur at 180° in presence of

PbO, or of S2CI2 in benzene, upon (/3)-naphthol

(Tassinari, (?. 17, 94 ; Onufrovitch, B. 21, 3559;
23, 3356). Prisms, insol. water, ether, and
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benzene, m. sol. hot alcohol. Tields di-oxy-di-
n^hthyl on heating with powdered copper.
MHsAq forma, on heating, (i8)-naphthylamine.
Alcoholic and ammoniaoal AgNO, forms
Oa,H„SOj. [164°].-Na,A"6aq: needles.

Acetyl derivative SG^„B.,^{OAo)^. [154°].
Benzoyl derivative [208'^. Plates.
Ethyl e«fee»-SC2,H,j(0Et)i,. [189°]. Yields

a di-mtro- derivative [235°].

Di.oxy-di-(i3).naplithyl disulphide
Sj(C„H.OH)j. [169°]. Formed as above. Thin
yeUow needles, m. sol. benzene. Yields di-oxy-
dinaphthyl on heating with Ou at 240°.

Di-acetyl derivative Sj02„H,2(OAo)j.
[c. 140°]. Yellowish crystalline mass.

Di-benzoyl derivative [187°]. Prisms.
Di- ethyl ether ^5H-5°]. Needles.
Di-oxy-di-naphthyl disulphide S2(C,„HsOH)2.

[210°]. Formed by heating {3)-naphthol with
NaOHAq and S (Lange, B. 21, 260). Needles,
inaol. water, v. sol. HOAc. It is acoompauied
by the preceding isomeride [170°].

Li-oxy-di-(j8)-naphthyl trisnlphide
Sj(C,|,HjOH)j. Formed as above (Onufrovitch).
Powder. Yields a dibenzoyl derivative [194°].

y-OXT-(a)-WAPHTHYL-THIO-TJEEA
0,oH,NH.CS.NH(OH). [116°]. Formed from
fa)-naphthvl thiooarbimide and hydroxylamine
(Tiemann, B. 22, 1939 ; Voltmer, B. 24, 382).
Pearly plates (from alcohol), insol. water. Hot
alcohol converts it into (a)-naphthyl-cyanamide.

Benzyl ether 0,oH,NH.CS.NH(OCH2Ph).
P33°]. Formed by using benzyl-hydroxyl-
amine.

(;3)-OXY.a-irAPHTHYL-o-T01TriC ACID
0,,He(OH)—CHj-C,H,.00jH. [261°]. Formed
by reduction of oxy-naphthoyl-benzoio acid by
heating with HI and P to 200° (Walder, B. 16,

304). Small colourless prisms. Nearly insol.

water, si. sol. alcohol and ether.—A'Ag : floccu-

lent pp.
OXY-NITEO- V. NiiBO-oxY-.
DI-OXY-OCTANE C,H„Oj i.e.

C¥rH(OH).CPrH(OH). Mol. w. 146. [51-5°].

(223°). Formed by the action of alcoholic

potash on isobutyrio aldehyde (Fossek, M. 4,

664 ; 11, 397). Monoclinic tables, v. sol. alco-

hol. Combines with CaClj. Yields isobutyric

and oxalic acids on oxidation by HNO3. Boiling
dilute HjSO, forms a (i8)-pinaoolin CuH^^Oj
(162°). Cone. HjSO, in the cold forms an
(a)-pinacolin Cja-^fi (122°) smelling like

camphor.
Acetyl derivative CJl^e{OAo\. (235°).

Di-oxy-octane CsH,„(OH)j. Octylene glycol.

(235°-240°). S.G. 2 -932. Obtained from
octylene bromide by successive treatment with
AgOAo and solid KOH (De Clermont, G. B. 59,
80). Oil, sol. alcohol.

Acetyl derivative O.H,,{OAc),. (245°-
250°).

Di-oxy-octane CMeEt(OH).CMeEt(OH).
Methyl-ethyl-pimacone. [c. 28°]. (200°-205°).
A product of the action of sodium-amalgam on
methyl ethyl ketone (Lavriuovitch, A. 185, 124).
Crystalline mass, m. sol. water.

Iri-oxy-octane

OMePr(pH).OHj.CH(OH).CH,OH. (210° at
60 mm.). Formed by the action of HOOl fol-
lowed by KOH upon methyl-aOlyl-propyl-car-
Dmol (Beformatzky, /. pr. [2] 40, 412). Thick

liquid, y. sol. water and alcohol, si. sol. alcohol.

Yields a liquid tri-aoetyl derivative.

Tetra-oxy-ootane CsH„(0H)4 i.e.

CH,(0H).CMe(0H).CHj.0Hj.0M:e(0H).CHj0H.
[154°]. Formed by the action of water os
the Uquid CjHuOj (170°-180° at 125 mm.)
which is produced by the action of potash on
CsH,,,C10(0H), a body formed by the addition of
oxygen and HOCl toOH5,:CMe.CH2.0H,.OMe:OH,
(Przybytek,B. 20, 3242).

DI-OXY-OCTENOIO LACTONE

CH,:CH.GH,.C(OH)<g|^=i•g^^^ Formed by

the action of oonc.HjSO, on (OsH5)2C(OH).002H
[48°] (Bulitsoh, J. pr. [2] 39, 94). Yellow
syrup. Yields amorphous Ba(08H,30,)j.

OXY-OCTINOIC ACID C^H.^O, i.e.

C(C3H5)2(0H).C02H. 'Diallyloxalicacid.' [48°].
Formed by saponifying its ether, which is made
by the action of zinc and allyl iodide on oxalic
ether (Saytzeff, A. 185, 183 ; Sohatzky, J. pr.
[2] 34, 485 ; Bl. [2] 45, 183). Needles, m. sol.

water,- V. sol. alcohol and ether.— NaA,'2aq.

—

LiA'aq.—BaAV—CaA'j 2aq.—ZnA'j Uaq. S. (of

ZnAy -28 at22°.—CdA'^aq.—PbA'j2aq.-CuAV
minute green needles.

Ethyl ether EtA'. (213-6° cor.). S.G. g
9873 ; « -9718.

Methyl derivative C(CjH5)j(0Me)002H.
Yields thesaltsBaA'22aq.—PbA'2 6iaq.—OuA'^aq
and the ether EtA' (216°). S.G. '£ -9607.

ftfl = 1-4566. Eoo =89-52 (Barataeff, J. pr. [2]

35, 1).

Heptic aeid [151°], obtained by the action
of bromine and potash on isobutyl-acetoaoetio
ether (Demar^ay, A. Ch. [5] 20, 472), is perhaps
an oxyootinoic acid. It yields CaA'j 5aq, crys-
tallising in needles.

o-OXY-OCTOIC ACID 08H„0,t.e.
CPr2(0H).C0,H. [73°] (K. a. S.) ; [81°] (E.).

Formed by the action of zinc and propyl iodide
on oxalic ether (Bafalsky, B. 14, 2068; Bn.
1, 527). Formed also by heating butyro'in

with cone. KOHAq (Klinger a. Schmitz, B. 24,
1273). Needles.—KA'.—BaA'2 : scales.

Ethyl ether ^ik'. (209° cor.). Oil.

o-Oxy-octoio acid CPr2(0H).C02H. [111°].

Formed from its ether, which is made from
oxalic acid, isopropyl iodide, and zinc (Markow-
nikofE, Z. [2] 6, 516). Needles (from water),

volatile with steam.— BaA'2 3aq-, small efflo-

rescent needles.

Ethyl ether Mk'. (203° cor.). OiL
a-Oxy-octoic acid

CH,Pr.CHj.CH2.CH{0H).C02H. [69-5°]. Formed
from oenauthol and HCy, followed by boiling

HClAq (Erlenmeyer a. Sigel, B. 7, 697, 1108; 4.

177, 102). Plates, v. si. sol. water. Split up by

HGlAq at 120° into oenanthol and formic acid.

—AgA'.
Ethyl ether EtA'. (230°) at 715 mm.
Amide [150°]. Satiny plates.

Nitrile C,H„.0H(0H).CN. S.G.il-905.

Formed from oenanthol and anhydrous HOy in

the cold. Liquid, si. sol. water.
o-Oxy-octoic acid CMej.CHj.CMe(0H).C0|tH,

[107°]. A product of the oxidation of ' isodibu-

tylene ' with KMnO, (ButlerofE, J. B. 1882, 190

;

C. J. 42, 936 ; Bl. [2] 38, 554). Needles 01

prisms, v. sol. hot water.—AgA' : needles.
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jB-Oxy-ootoio aeid CH,.CH(0H).0Et2.00jH.
Formed by reducing di-ethyl-aoetoacetio ether
with sodium-amalgam and water (Schnapp, A.
201, 62). Hygrosoopio syrup, v. sol. alcohol, m.
sol. water. Decomposed on distillation into
aldehyde and di-ethyl-aoetio acid.—NaA'j6aq.

—

OuCbH„Os.—^AgA': flocoulentpp.
j8-0xy-octoic acid GH3.CH(0H).CMePr.C0.,H.

Formed by reducing methyl-propyl-acetoacetio
ether (Jones, A. 226, 288). Split up on distilla-

tion into aldehyde and methyl-propyl-acetio
acid.—ZnA',: crusts.

iS-Ozy-octoio acid CFrH(0H).0Me2.C0„H.
[108°]. Formed by reducing isobutyryl-isobutyrio

ether (Wohlbruok, B. 20, 2334; Hantzsch, A.
219, 64). Prisms, v. sol. ether.—BaA'2 8aq.

7-Oxy-octoic acid CEt2(0H).CH2.CH2.C02H.
Formed from sucoinyl chloride and ZnEtj
(Wisohin, A. 148, 262).—CaA'^aiaq.—BaA'^.

Lactone OsHuOj. (228°-233°) (Emmert,
B. 15, 1852). Oil, V. sol. alcohol and ether.

7-Oxy-ootoio acid

CH,.OH(OH).OMeH.CEtH.COjH. Formed by
reducing acetyl-hezoio acid (Young, O. J. 43,

177; 4. 216, 48).—Ba4'j: amorphous.
Lactone C^K^fi^. (227°).

7-Oxy-octoic acid. Lactone OsHnOj.
(134° at 36 mm.). A product of the action of

iodoform or iodine on NaOOH^Pr (Gorboff, J.pr.

^] 41, 236, 261). Liquid.

Ozy-octoic acid [92°].- A product of the
action of alcoholic potash on isobutyric alde-

hyde (Fossek, M. 4, 676). Crystals.—CaA', : sol.

water.

Di-oxy-octoic acid

0HMe(0H).C(CH;iPr)(0H).C02H. A product of

the action, of alcoholic potash on bromo-iso-
butyl-aoetoaoetio ether (Demar^ay, G. B. 86,

1135). Liquid, m. sol. water.—BaA'^ : needles.

—CaA'j.

Di-oxy-octoic acid

(0HMe(0H).0H2)2CH.C0.^. Formed by boiling

barium di-oxy-di-propyl malonate with water
(Hjelt, A. 216, 70). Anhydride Gf^-^Oa-
Liquid, v. e. sol. water.

Tri-ozy-octoic acid. Lactone

CH,.OH(OH).CH,.C(OH)<;^;
IH,.CHMe

^.CO .0
^°™®*

by the action of H^SO^ on a-oxy-octoio acid

[47°] (Bulitsch, J. pr. [21 a9, 89). Syrup, sol.

alcohol.-Ba(08H,AV
letia-ozy-octoic acid C„H,„Os i.e.

(CH2(OH).CH(OH).CH.),CH.C02H. Formed by
boiling tetra-oxy-di-propyl-malonic acid with

baryta-water (H.). Eeadily changes to the oily

anhydride CgH„05.
Fenta-ozy-octoic acid.

(CHj(0H).0H(0H).CH2)jC(0H).C0jH.
Lactone CgH,iO,. Formed by heating o-oxy-

octoic (' diallyl-oxalic ') acid with nitric acid on
a water-bath (Bulitsch, /. pr. [2] 39, 65). Yellow
liquid, V. sol. water and alcohol, insol. ether.

Beferences.—Bbomo- and Di-ohiiOBO- oxt-

ocioio Acn>.

DI-OXY-OCTYIENE 0sH,4(0H)j. ConyUne-
glycol. Acetyl derivativeOaB.,,{OA.o)2. (225°).

S.G. !53 -9887. Formed by conylene bromide

and AgOAo (Wertheim, A. 130, 298). Oil.

OXY-OLElCACID C,;H„0,. An oilyproduct

of the action of Ag^O on dibromosteario acid (Burg

a. Overbeck, 4. 140, 69). An isomeric acid [58°]

is formed by the action of H^SO^ on oleilc aoid

(Liechti a. Suida, B. 16, 2455).

OXY-OXALACETIC ETHEB. Ethyl deriva-
tive C02Et.CH(OEt).CO.C02Et. (155°atl7mm.).
Formed by the action of sodium ethylate on a
mixture of oxalic ether and CH2(0Et).00jBt in

ether (Wislicenus a. Scheldt, B. 24, 432). Thick
liquid, miscible with alcohol and ether.

o-OXY-PALMITIC ACID OieHj^O,. [83°].

Formed by boiling a-bromo-palmitic acid with
alcoholic potash (Hell a. Jordanoff, B. 24, 989).
Small crystals (from alcohol).

Acetyl derivative [62-5°]. Scales.

OXYPARACONIC ACID O^HjOs. An acid
formed by boiling calcium chloroitamaJate with'
water (Morawski, J. pr. [2] 11, 450). Thick
liquid.—OaA'2 2aq : rhombohedra.

TETKA-OXY-PENTAMEXHENYI.HYDRIDE

OH(OH)<;^^;^]^(°^). Formed by the action

of EOAc on the Ba salt of its carboxylio acid
(Hantzsch, B. 20, 2792). Oil.—BaA" 3^aq

:

amorphous powder, almost insol. water.

Carboxylio acid CH(OH)<gO;QH(OH^.

Formed from ammonium tri-ohloro-di-oxy-

hexeuoic aoid and baryta-water at 60°. —
BaA'24aq : bulky pp., insol. water.

OXY-PENTANE v. Amyi. aloohoi..

Di-oxy-pentane CH2(CH2.CH20H)j. Mol. w.
104. (260°). Formed from pentamethylene-
diamine byHNOj (Giistavson, J. pr. [2] 39, 542).

Di-oxy-pentane
CHMe(0H).CH2.CHj.CHj(0H). (220°) at 713
mm. S.G. s 1-0003. Formed by reducing aoeto-

propyl alcohol by sodium-amalgam (Freer a.

Perkin, 0. J. 51, 836; B. 19, 2568; Lipp, B.
22, 2567). Liquid, miscible with water, decom-
posing at 236°. HBrAq at 100° forms an an-
hydride (78° at 716 nun.), and finally OjHioBr,
(201°).

Dx-oxy.pentane CHEt(OH).CHMe(OH).
(187-5°). S.G. §-9945; V" -9800. Formed from
the corresponding di-bromo-pentaxie by succes-

sive treatment with AgOAc and baryta-water
(Wagner a. Saytzeff, A. 179, 308). Formed

also by heating the oxide 0<'njT|urp with water

at 100° (Eltekoff, J. B. 1882, 355). Yields o-oxy-

butyric acid on oxidation.

Di-oxy-pentane CH?r(OH).CH,(OH). (206°).

S.G. - -999. Formed from the corresponding di-

bromo-pentane (Flavitzky, B. 10, 230, 2240 ; A.
179, 851). Yields oxy-valeric acid on oxidation.

F^O; forms yaleric aldehyde and methyl iso-

propyl ketone.

Di-oxy-pentane CMe2(0H).CHMe(OH),
(177°). S.G. 2 -987. Made from the corre-

sponding di-bromo-pentane (Wurtz, A. Oh. [3]

54, 458). Formed also by heating methyl-iso-

propenyl-carbinol with dilate H2SO4 (Kondakofl,

J. B. 20, 32). Syrup, with bitter taste. Miscible

with water, alcohol, and ether. Yields oxy-iso-

butyrio acid on oxidation. Yields methyl-iso-

propyl ketone when heated at 220°.

Acetyl derivative C5H,|,(OAo)y (abova
200°). Oil, readily saponified.

Benzoyl derivative0^i^(0'Bz)p [123*].
Laminss, sol. alcohol and ether (Meyer, 0. B. 69,

444).
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Di-ozy-pentane

CH,.CH(0H).CHj.CH(0H).CH3. (177°). Formed
by reducing methiylene-di-methyl-diketone (aoe-

tyl-acetone) with Bodium-amalgam (Combes,
A. Ch. [6] 12, 229). Liquid, sol. water.

Tri-ozy-peutane

CHMe(OH).CHj.CH(OH).CH,(OH). (180° at
27 mm.). S.G. % 1-135

; %» 1-120. Got by oxi-
dising OHj:CH.CHj.CHMe(OH) with KMnO,.
The yield is 82 p.o. (Wagner, B. 21, 3351). Syrup
not volatile with steam.

Tri-acetyl derivative 05H8(OAo)a. (270°)
at 740 mm. S.G. g 1-120 ;%» 1-101.

Tri-bxy-pentane

OHEt(OH).CH(0H).0H.,(OH). (192° at 68 mm.).
S.G. %*' 1-0851. Made by oxidising
CHEt(0H).0H:CH2 (114°) with KMnO, (Wag-
ner, B. 21, 3349). The yield is 63 p.o. Thick,
sweet syrup, miscible with water, alcohol, and
ether.

Tri-acetyl derivative. (265°). S.G. §
1-122 ;

W 1-103. Smells like onions.

Tri-ozy-peutane

CHMe(OH).CMe(OH).CHj(OH). ' Pentenyl gly-

cerin.' (158° at 24 mm.). Formed from tiglio

alcohol by addition of bromine and subsequent
distillation (Liebeu a. Zeisel, M. 7, 68). Thick
liquid.

Tri-acetyl derivative. (149° at 18mm.).
Tetra-oxy-pentane CsHioO,. [253°]. S. 6 at

15°. Formed bythe action of lime on a solution of

formic and acetic aldehydes (ToUens a. Wigand,
^.265,316). Prisms. Inactive to light. HI and
P form C5H,l2(0H)j [130°] and C5H8l5,(OH) [62°].

Tetra-acetyl derivative. [84°].

Fenta-oxy-pentane
{CELj(dH).0H(OH)}20H(OH). [102°]. Formed
by reducing arabinose with sodium-amalgam,
the -liquid being kept neutral with HjSO^
(Kiliani, B. 20, 1233). Prisms or needles, v. e.

EoL water, v. si. sol. cold alcohol.

OXT-FENIAITE TKICABBOXTLIC ACID
0,H„(OH).C(COjH)j.OH,COjH. Formed from
CjH5.0(002H)2.CH2C02H bysuccessive treatment
with HBr and KOH (Hjelt, B. 16, 1258).

Anhydride ObH,„0|j. Dicarboca^rolactonic

acid. [153°]. Triolinic crystals (from water).

—

BaC,H,Oe.—^AgjOsHjO, : pulverulent pp.
OXY-FESTTAKE FHOSFHONIO ACID

0,H,.CH(OH).P0(0H)2. [184°]. Formed from
isovaleric aldehyde and PCI, followed by water

(Fossek, M. 5, 627 ; 7, 20). Monoclinic scales.

Yields isovaleric aldehyde on distillation and on
treatmentwithKMnO^. POlsfoi-ms CsH,„Cl.POClj
(134°-140° at 22 mm.). Beduced by HI and P
to isopentane phosphonic acid CjHijPOj [161°].

—BaA"2aq.—Ba(HA")2.—Ag,A": amorphouspp.
OXT-FEKTAITE STJLPHOilie ACID

C5H,„(0H)S03H. Amylene isetHonic acid.

Formed from ohloro-amyl alcohol (amylene
chlorhydiml-and Na,SOa (Falk, J.pr. [2] 2,272).

Decomposed on evaporation of its solution.—

>

NbA'.—CaA'j.—CnA'2 2aq : pale-blue laminse.

An isomeric acid is formed by the action of

SO, on isoamyl alcohol (Schwarz, B. 3, 691).

—

BaA'j: crystalline.

OXYFEHTTIC ACID C^HAIaq or e„H.O.,.

[198°]. Formed from ethyl-acetoaoetio ether,
bromine, and alcoholic potash (Demarpay, G. B.
88, 289). Crystals, m. sol. cold water. Am-
monia converts its ether into a substance [V7°],

and its chloride into another body [204°]. Zn
and HjSO, yield OaH,i,0, [95°]. Oxypentio acid
is perhaps ABy hydromuoonib acid (Gorboff, J.B.
1887, 605 ; this vol. p. 443).

OXYPENTINOIC ACID OsH„0, i.e.

CH,.C0.CH:CH.C02H. Aceto-acryUe octi.

[125°]. Prepared by boiling an aqueous solution

sodium i3-bromo-l8Bvulate for a few minutes,
neutralising with Na^CO,, again boiling, neu-
tralising again, and so on till tiie solution finally

remains alkaline after boiling (Wolff, B. 20,426).
Glistening plates. Y. sol. alcohol and ether,

less sol. cold water and chloroform.

Salts.—OaA'j.—ZnA'^: amorphous.—^AgA'

:

TIPfln iPH

OXY-FHENAKTHBAQTTINONE v. Phgkan-
THBAQUINONB.

DI-OXY-FHENAZINE O.^HAO, Formed
byheating di-amido-phenazine with cone. HClAq
at 200° (Fischer a. Hepp, B. 23, 843 ; Nietzki

a. Hasterlik, 24, 1337). Beddish-yellow needles
(containing Jaq).—^B'jJBLjS042aq.

Di-acetyl derivative [230°] (F. a. H.);

[226°] (N. a. H.). Pale-yeUow tables.

Diozytriphenazine

/NH.C.CO.O:N ,

0^,< I

-^^
I

>OeH,. Quinone himo-
\N :C.C0.C.NH/

fluorindin. Formed by heating di-o-nitro-di-

phenyl-quinone with alcoholic ammonium sul-

phide at 100°, the product being oxidised by
exposure to air (Leicester, B. 23, 2794). Dark-
green crystals, yielding a violet powder. Its

solution in HOAc exhibits brownish-red fluor-

escence.

OXYDIFHENYLS. All these compounds
yield diphenyl when distilled with zinc-dust.

^-Oxy-diphenyl C,Hj.C,H,.OH. [165°]. (0.

307°). Formed by fusing diphenyl sulphonio

acid with potash (Latschinofi, B. 6, 194 ; Osten,

B. 7, 170), by warming diazobenzene chloride

with phenol, and in small quantity in the decom-
position of diazobenzene chloride by water
(Hirsoh, B. 23, 3705). Plates, volatile with
steam. Yields a mono-nitro- derivative [67°] and
a di-nitro- derivative [154°].

Acetyl derivative. [89°]. Plates, v.sol.

alcohol and ether (Kaiser, A. 257, 101).

Benzoyl derivative. [152°]. Tables.

An isomeric or identical oxydiphenyl [152^
is obtained from jj-amido-diphenyl by the diazo-

reaction (Hiibner, A. 209, 348).

00-Di-oxy-diphenyl C8H,(0H).0sH,(0H).
[99°]. Formed by potash-fusion from diphenyl

disulphonic acid (Limpricht, A. 261, 331), and

by dropping fluorene into fused KOH at 400°

(Hodgkinson a. Matthews, 0. J. 43, 168). Crys-

tals (from berizene-ligroin).

flp-Di-oxy-diphenyl. [272°]. (above 360°).

Formed from benzidine by the diazo- reaction

(Griess, J". 1866, 461 ; Hirsch, B. 22, 336), and

by potash-fusion from diphenyl di-j)-sulphonio

acid (Engelhardt a. Latsohinoff, Z. 1871, 261;

Doebner, B. 9, 130). Got also by distilli ig di-

oxy-phenyl-benzoio acid with lime (Schmidt a.

Schultz, A. 207, 334; B. 12, 490). Obtained

also by passing a rapidly alternating electric

current through a solution of phenol (Drechsel,

J.pr. [2] 29, 237). Laminte (from alcohol).

Di-acetyl derivative [160°].

Ethyl ether [176°] (Hirsoh).
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op-Di-oxy-diphenyl [161°], (342°). Formed
\n small quantity by potash-fusion from phenol
0- and p- sulphonic acids (Lincke, J. pr. [2] 8,
43 ; Herzig, B. 13, 2234), and by the action of
nitrous acid on qp-di-amido-diphenyl (Schmidt,
A. 207, 357; B. 12, 497). Yields a di-aoetyl
derivative [94°].

By fusing phenol with potash two more
di-ozy-diphenyls [123°] and [190°] have been
obtained (Earth a. Schreder, A. 156, 93;
B. 11, 1336). The one melting at 123° yields

C,A(0Me)2 (310°-320°) and 0,J3ifi^(80^B.).„
whence Na^" 2aq and EA'aq.

Tri-oxy-diphenyl 0„H,{0H).0,H3(0H),. Two
isomerides of this formula [180°] and [205°] are
formed by fusing fluorene sulphonic acid with
potash at a little above 400° (Hodgkinson a.

Matthews, C. J. 43, 167). Neither gives any
colour with PeClj. The compound [180°] forms
an acetyl derivative [100°].

Tetra-oxy-diphenyl CsH3(OH)j.C5H3(OH),.
Dipyrocatechin. [84°]. Formed from diphenyl
(o)-disulphonie acid by potash-fusion (Barth, Bf,

11, 1336). Keedles. FeCl, colours its solution

green.

Tetra-oxy-diphenyl CjjHmOj. Diresorcin.

[310°]. Formed in small quantity by fusing re-

sorcin or phenol with NaOH (Barth, B. 12, 503

;

Benedikt, M. 1, 355; 5, 177; Herzig, M. 11,

419). Needles (containing 2aq). Gives a blue
colour with FeOl,. Phthalic anhydride and
H2SO4 at 120° form Cs^HjoOs 4aq, which gives
blae solutions with alkalis.

Acetyl derivative 0,jHj(OAo)4. [159°].

Benzoyl derivative CtJB.,{OBz)f. [199°].

Formed from phlorogluoin, BzCl, and NaOH
(Skraup, M. 10, 721 ; Pukall, B. 20, 1143).

Ethyl ether Ot^(Om),. [114°]. Plates.

Tetra-0!cy-diphenyl C„H,(OH)rO„H3(OH)2.
IXhydroqumone. [237°]. Formed by fusing

hydroquinone with NaOH (Barth, M. 5, 600).

Plates. Tastes sweet. FeCl, colours it red, and
then forms diquinhydrone CijEjOj and diquinone

C„HA [187°].

Hexa-oxy-diphenyl G^[0'B.)3.C^{0'B)3.
Formed by heating hydroccerulignone with
HClAq at 200° (Liebermann, A. 169, 239 ; B. 9,

1887). Plates, m. sol. water. FeClj gives a
bluish-grey pp. Iodine yields CijHaOs, crystal-

lising in blue needles.

Tri-methyl ether 0,2Hj(OMe)3(OH)3.

Formed from coerulignone and H^SOj (Fischer,

B. 8, 158).

Tetra-methyl ether C,2H,(OMe)4(OH)2.

Eyd/rocmrulignone. [190°]. Formed by reduc-

tion of coerulignone (Liebermanp, A. 169, 226).

Monoclinic prisms (from alcohol). FeClj oxi-

dises it to coerulignone. Yields

C,5,HiOMe)4(OAc)j[217°-225°].-NajO,3H„0.,—
K,A" 4aq (Ewald, B. 11, 1623).

' Sexa-methyl ether C,,H,,(OMe)e. [126°].

Tetra-ethyl ether 0,2Hj(0H)j(0Et),.

[176°]. Crystals (from alcohol) (Hofmann, B.

11, 802).

Heaa-acetyl derivative 0,2H4(OAo)8.

[145°].

Hexa-propionyl derivative. Needles.

Di - bromo - hexa - oxy - diphenyl. Tetra-

methyl derivative C,jHjBr2(0H)2(0Me)<.

[262°]. Formed from C,jH;Brj(OAo)2(OMe)4

[178°], which is got from di-aoetyl-coerulignone,

EOAc, and bromine (Haydnck, B. 9, 929). It

yields G,JSJBT^(OMe), [140°].

Beferences.—Di-bbomo- and Di-CHLOBO-HiiXA.
OXY-DIPHENYIi.

(i8)-Hexa-oxy-diphenyl. Formed by fusing
ellagic acid with potash (Barth a. Goldsohmidt,
B. 12, 1244). Needles, blackening at 250°, and
melting at a higher temperature. Its alkaline
solution is blue, changing in air to red.

(7)-Hexa-oxy-diphenyl. Formed from ellagic
acid by fusion with NaOH (B. a. G.), or by
treatment with sodium-amalgam (Cobenzl, M. 1,

672). Needles, blackening at 230°. Its alkaline
solution is red, changing in air to green.

(S)-Hexa-oxy-diphenyl. Formed by fusing
hydroquinone with NaOH (Barth a. Schroder,
M. 5, 597). Plates, blackening and melting near
290°. Its alkaline solution is red.

Acetyl derivative [172°]. Needles.
OXY-PHENYI-ACETAMIDINE CgHioNjO

i.«. CHPh(OH).C(NH)(NHJ. [110°]. Formed
from mandelic iiuido-ether and alcoholic NH,
(Beyer, J. pr. [2] 28, 191). Needles (from ether). -

—B'HCl. [214°]. Prisms (from water).

Di-acetyl derivative
CHPh(OAo).C(NH).NHAo. [210°] (Pinner, B.
23, 2948).

OXY-PHENYl-ACETAMIDOXIM
dA-CH(Od).C(NHJ(NOH). [159°]. Formed
from the nitrile of mandelic acid and alcoholic

hydroxylamine (Tiemann, B. 17, 126 ; Gross, B.
18, 1074). Crystals (from alcohol). Yields the
derivatives CgHjNaNjOj, B'HOl, OgH^tNjO,
[89°], and 03H3(CHjPh)NA [103°].

BeacUons.—1. COClj forms the compound
(CHPh(0H).C(NHj).N0)2C0 [121°].—2. Its hy-
drochloride reacts with potassium eywnate, form-
ing CHPh(OH).C(NOH).NH.CO.NH, [127°].—
3. Phenyl cyanate forms the compound
CHPh(OH).C(NOH).NH.CO.NHPh [155°].—
4. ClCOjEt yields CHPh(OH).C(NHj):NOCOjEt
[107°].

Acetyl derivative
CHPh(OH).C(NHJ:NOAo. [140°]. Crystals

(from alcohol).

Di-acetyl derivative [113°]. Plates.

Benzoyl derivative CuH^NjOj. [149°].

Acetyl-benzoyl derivative [165°].

o-OXY-PHENYL-ACETIO ACID
[a:l]C3H4{0H).CH,.C0jH. [137°]. Formed from
o-oxy-phenyl-glyoxylio acid by reduction with

sodium-amalgam to 03H,(OH).CH(OH).CO^,
and further reduction of this acid with HI
(Baeyer a. Fritsoh, B. 17, 975). Needles, v. sol.

water. Gives a violet colour with FeOlj. On
heating it yields the lactone

C.Hj^^f^^CO, crystallising in tables [49°]

(237°).

OT-Oxy-phenyl-acetic acid [129°]. Formed
by saponification of its nitrile and from m-
amido-phenyl-acetio acid by the diazo- reaction

(H. Salkowski, B. 17, 507). Needles, v. sol.

water. Coloured violet by PeOl3.

Nitrile [3:l]C^4(OH).CHj.CN. [53°].

Formed from C„Hj(NH2).CHj.CN and nitrons

acid. Trimetric tables, T. sol. alcohol and hot
water.

^j-Oxy-phenyl-aoetic acid. [148°]. Formed
by the action o! nitrous acid on ^J-amido-phenyl-

acetio acid (Salkowski, B. 12, 1438), and by
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Biponifying itB nitrile, which is a product of the
action of AgNOj on sinalbin ("Will a. Ijauben-
heimer, A. 199, 156 ; Salkowski, B. 22, 2137).
Occurs in human urine (Baulnann, B. 13, 280).
JPrismatic needles, sol. -water and alcohol. FeCls
gives a dark colouration.—NHjA'.—OaA'j 4aq.—
PbA'j.—^AgA' ; minute needles.

Methyl ether OeH.(OH).CH..CO„Me.
(310° i.V.). S.G. 2 1-1918

;
\" 1-1786. Oil.

Ethyl ether BtA'. (314° i.V.) S.G. §
1-1386 ; ip 1-1226.

Nitrile. [70°]. (330-5° i.V.). Made like

itsTO-isomeride(Salkowski,B.22,2137). Triclinic
crystals. Yields CjH,(OMe).GR,CN (287° i.V.).

S.G. 1 1-1001. ^ / -* ^

Methyl derivative 0eH4(0Me).CHj.C0jH.
[86°]. Formed from OeH4(OMe).CHjCl and KCy,
the product being saponified (Oannizzaro, A.
117, 243). Pearly plates.—AgA'.

Ethyl derivative. [88°]. Plates.

Amide 06H<(0H).CH2.00NHj. [175°].

Methyl derivative of the amide
C^,(0Me).CBi:j.C0NH2. [189°]. Scales.

o-Oxy-phenyl-aeetic acid v. Mandelio aoid.

ao-Di-ozy-phenyl-acetic acid

CoHj(OH).OH(OH).C02H. Formed from sali-

cylic aldehyde, HCy, and HCl (Ploschl, B. 14,

1317), and also by reducing oxy-phenyl-glyoxylic
acid (Bayer a. Fritsch, B. 17, 974). Syrup.
Yields a crystalline anhydride.

Methyl derivative of the nitrile
C„Hi(0Me).CH(0H).CN. [71°]. Formed from
methyl-salicylic aldehyde and EGy (Voswinckel,

B. 15, 2025). Colourless crystals.

Bl-oxy-phenyl-acetic acid

[l:3:5]C,H3(0H)j.CHj.C0jH. [54°]. Formed
from CeH(0H)2(C02Bt)2.CH2.C0jEt and alcoholic

potash (Peehmann, B. 19, 1449). Crystals (con-

taining aq).—^PbA'j 2aq : needles (from water).

ap-Oi-oxy-phenyUacetlc acid. Methyl de-

rivative C<iH4(0Me).CH(0H).C02H. [93^].

Formed from anisic aldehyde, HCy, and HCl
(Tiemann a. Kohler, B. 14, 1976). Needles.—
CaA'j.—AgA' : amorphous pp.

Amide 0eH^(0Me).0H(0H).C0NHj. [159°].

Nitrile OeH^(OMe).GH(OH).0N. [68°].

Si-ozy-phenyl-acetic acid

C„H,(OH)2.0H2.COjH [4:3:1]. Somoprotoeate-

chmc add. [127°]. Formed by heating it?

methyl derivative with HClAq at 175° (Tiemann

a. Nagai, B. 10, 207). Slender needles (from

benzene). FeCl, gives a green colour.

Di-acetyl derivative
C,H3(OAc)2.CH2.002H. [90°] (Nagai, B. 11,658).

Methyl derivative
OjH3{OMe)(OH).OHa.C02H [3:4:1]. EomovamlUc
acid. [143°]. Made from its acetyl derivative

[140°], which is got by oxidising aoetyl-eugenol.

Di-methyl derivative
CsHs(0M6)j.CH2.C0jH. Homoveratricacid. [99°]

(Tiemann a. Matsmoto, B. 11, 143). Needles

(containing aq).

Methylene derivative
C^,(0.CH.).0H2.C0.,H. [128°]. Got from safrol,

KMnO^, and dilute HOAc (Tiemann, B. 24, 2882).

Yields MeA' (279°), EtA' (291°), and an amide

[173°].

A di-oxy-phenyl-acetic acid [168°] occurs m
mine after poisoning by phosphorus fBaumann,

U. 6, 192). It crystallises in small needles.

Tri-ozy-phenyl-ac6tic aoid. Methyliene
derivative [4:3-:l]C„H3(OjOH,).CH(OH).CO.,H,

[153°]. Made from piperonal by treatment with
HCy and saponification (Lorenz, B. 14, 793).

Heza-ozy-di-phenyl-acetic acid. Hexa-
methyl derivative
(0„H2(OMe)3),C(0H).CO^. [175°]. Formed by
boiling the hexa-methyl derivative of hexa-oxy-
benzil with potash (Marx, A. 263, 255). Prism's,

T. sol. alcohol, si. sol. water.

a-Oxy-di-phenyl-acetic acid v. Benziltc acod.

Tri-ozy-di-pheuyl-acetic acid. Di-methyl
derivative v. Anisilio acid.

(B. 2)-0XT-(4.)-PHENYL-ACKIDIlIE

CeH,<^pj^>OeHa(OH). [0. 275°-280°]. Formed

by heating ^J-oxy-di-phenylamine with benzoic
acid and ZnCl,. Formed also by heating {B. 2)-

amido-(4.)-phenyl-aoridine with HCl at 200°-
220° (Hess a. Bernthsen, B. 18, 695). Thin
yellow crystals. V. sol. alcohol and aicetic aoid

;

less sol. ether. Dissolves in caustic alkalis and
in acids. The ethereal and alcoholic solutions

have a slight bluish-violet fluorescence. The
salts are all rather sparingly soluble, and have a
tendency to separate in a gelatinous form.

Acetyl derivative C,5H,3N(OAc) [174°];

glistening four-sided prisms.

OXY - PHENYL - ACEYIIC ACID v. OxT-
ciNNAmic ACID and Coumabio acid.

Ozy-di-phenyl-acrylic acid. Methyl deri-
«a«i«eC,H,(0Me).CH:CPh.002H. [189°]. Made
from anisic aldehyde, sodium phenyl-acetate,

and Ac^O at 160° (Oglialoro, 0. 9, 533). Prisms,
yielding C8H,(0Me).CH:CHPh when heated.
Methyl derivative of the nitrile

C,H4(0Me).CH:0Ph.0N. [93°]. Formed from^
anisic aldehyde, benzyl cyanide, and alcoholic'

NaOEt (Frost, A. 250, 159). White needles.

Reference.—Phenyl-ooumabin.

TEI-OXT-PHENYI AELYL KETONE. Ac-
cording to SohifE (A. 253, 336), fiUcic acid (vol. ii.;

p. 648) is the isobutyryl derivative of this ketone
[5:3:1:2] 0.H2(0H)2(0.C0Pr).C0.0,H5.

OXY-TBI-PHENYL-AILYL-PYEBOIE

N(03HJ<g^^;g^j^^ . [112°]. Formed by heat-

ing anhydracetophenone - benzil PhCBz:CHBz
with alcoholic allylamine at 100° (Japp a.

Klingemann, C. J. 57, 707). Monoolinic prisms
(from alcohol); a:6:c= 1-665:1:1-844; j8 = 88°63'.

o-OXY-PHENYL-ALLYI-THIO-TJEEA
C.H40H).NH.0S.NHC3H5. [99°]. Formed from
o-amido-phenol and allyl thiocarbimide in alco-

holic solution (Von Ohelmicki, J.ipr. [2] 42, 442).

V. b1. sol. cold, V. sol. hot, water.

o-OXY-PHENYl-AMIDO-ACETIC ACID
0„Hj(OH).CH2.C02H. Oxy - phenyl - glycocoll.

Formed by boiling ohloro-acetic acid (1 raol.)

with o-amido-phenol (2 mols.) and water (Vater,

X pr. [2] 29, 289). Plates (containing aq), si.

sol. water, v. sol. alcohol. FeCl, colours its

solutions red. At 105° it yields an anhydride
which crystallises from alcohol in cubes.

Methyl derivative
C3H,(OMe).NH.CH3.COjH. [142°1. Formed from

o-anisidine and chloro-acetic acid. Bectangular

plates.—PbHjA'j.—B'HCl : crystals.

Ethyl derivativeG^t(a&i).TS.'B..GB.^.CO^

[120°]. Formed from chloro-acetic acid and



OXY-PHENYL-ANaELIO ACID. 783

riH,(OEt)NH,.—EtA' : long waxy needles.—
EtA'HCl.

^-Ozy-phenyl-amido-acetic acid
CeH4(OH).NH.CHj.C02H. Formed from ohloro-
Bcetio aoid and i)-amido-phenol (V.). Plates, si.

sol. water and alcohol. PeOla^colours its solu-
tions red.—NaA'.

Methyl derivative
0,H4(OMe).NH.CH2.COaH. Formed in like

manner from ^-anisidine (V.), and also by sa-

ponifying its nitrile, -which is got by heating
aniaaldehyde-cyanhydrin with alcoholic NH,
(Tiemann a. Kohler, B. 14, 1976).—Needles,
Bol. hot water.—CuA'2.—HA'HCl.

Bthyl derivative
0^j(OEt).NH.CBL,.C02H. [163°]. Crystals (con-

taining xaq). Yields, on heating,

0,H4(OBt).NH.CHj.CO.NH0,Hj(OEt) [140°] and
other bodies (Bisohofi a. Nastvogel, B. 22, 1788).

p-OXY- PHENYL-AMIDO- BENZENE STTL-

PHONIC ACID 08H3(0H)(NHPh).S03H. Formed
from OjH4(OH)NHPh [1:4] and cone. H2SO4 at
100° (Limprioht,iJ.22,2910). Small grey prisms.

Does not melt below 2G0°.

OXY-PHENYL-AMIDO-CEOTONIC ETHEE.
Methyl derivative 0,aH„NOa. [46°]. Formed
from p-anisidine and acetoacetic ether (Conrad
a. Limpach, B. 21, 1649).

DI -OXY-PHENYLAMIDOETHYI-BENZOIC
ACID. Methylene derivative of the an-
hydride CijHiaNOj i.e.

CH^ <°>C.H,<^° 2^- [157°]. Formedfrom

CHj02:C5H2(C2HjCl).COi,Me and alcoholic aniline

(Perkin, jun., C. J. 57, 1036). Prisms, v. si. sol.

hot alcohol.

OXY-PHENYL-AMIDO-NAPHTHOftUINONE
Ci^402(OH)(NHPh). Oxy-na/phthoguvnone anU-
ide. [210°]. Formed from C,<,HjC10j(NPh.N0)
and boiUng KOHAq (Plagemann, B. 16, 896).

Deep-blue needles with metalUo lustre ; sol.

alkalis.

o-OXY-PHENYIAMIDO -PHENYL -ACETO-
KITEILE. Methyl derivative
C.H,(OMe).CH(NHPh).CN. [61°]. Formed by
the action of aniline on CjHi|OMe).CH(OH).ON
(Voswinckel, B. 15, 2027). Six-sided tables, sol.

alcohol.

OXY-PHENYL-AMIDO-QXIINONE ANILIDE
0,H,(OH)(NHPh)0(NPh). Formed by heating

its ethers with alcoholic potash (Zincke a. Hagen,
B. 18, 788). Small scales, si. sol. alcohol. Cold,

very dilute potash, converts it into the quinone
Ojaj(OH)(NHPh)02, a blue crystalline pp. de-

composing above 200°.

Methyl ether 0,Hi,(0Me)(NHPh)<]9pj^.

[194°]. Formed by warming the compound
Oja,(NHPh),0(NPh) with MeOH and H,SO,
(Z. a. H.), and also from azophenine, MeOH,
and HjSO, (Fischer a. Hepp, B. 21, 677 ; A. 262,

253). Brownish-red plates, forming blue salts

with acids, OeHj(OMe)(NHPh)Oj [189°].

Bthyl ether C.H2(0Et)(NHPh)0(NPh),
[137°]. Formed in like manner, using EtOH.

Isobutyl ether [138°1. Needles.

OXY-PHENYL-AMIDO-THYMOaUINONE
C,Me(G,H,)(OH)(NHPh)Oj. [135°]. Formed by
boiling oxy-thymoquinone with aniline and

alcohol (Schulz, B. le, 902). Lustrous, dark-

violet needles (from alcohol), forming a violet

solution in NH^Aq.
OXY-PHENYL-AMIDO-TOLTTftTJINONE

OjHMe02(OH)(NHPh). Formod from di-phenyl-

di-amido-toluquinone by boiling with alcoholic

HjSO, (Hagen a. Zincke, B. 16, 1560). Deep,
blue needles (from alcohol), decomposing at
250°.

Anilide C8HMe(0H)(NHPh)<^pjj.

Formed by treating its ethers with acids or
alkalis. Brown needles (from HOAc). The
ethers C.gH.^MeN.Oj [131°], C„H,5EtNA [116°]

and C„H,5(C.,Hs)N20j [117°] are crystaUine.
(B-OXY-PHENYL.(i).AMIDO-TOLYI. GLYCOL.

Lie ACID NHPh.CH(OH).C„H,.O.CHj.COjH.
Formed from o-aldehydo-phenoxy-acetic acid
and aniline (Bossing, B. 17, 2992). Very un-
stable in alkaline solution.—HA'HCl. [191°].—
HA'HjSO,. [186°]. Yellow needles, v. sol. hot

W-'OXY-DIPHENYLAMINE
C„H5NH.CeH4(OH). Phenyl-amido-phenol. [82"].

(c. 340°). Formed by heating reaorcin (1 mol.)
with aniline (4 mols.) and CaCl^ (2 mols.)

for eight hours at 280° ; the yield being 85 p.c.

of the theoretical (Cabn, B. 16, 2780 ; Kohler,

B. 21, 908). White pearly plates, v. sol.

alcohol. Yields a crystalline nitrosamine
NPh(N0).CjH4.0H [115°].—HA'HCl: needles.—
HjjA'jHjSG^ : needles.—BaA', 5aq : colourless

plates, sol. water.

^-Oxy-diphenylamine 0,HaNH.C,H40H.
[70°]. (330°). Prepared by heating hydro-
quinone (1 mol.) with aniline (4 mols.) and
CaClj (2 mols.) for ten hours at 260° ; the yield

being 90 p.c. (Cahn, B. 16, 2799; 17, 2481).
Formed also by heating hydroquinone with
aniline for sixteen hours at 300° (the yield being
85 p.c), and by the action of aniline on quinone
phenylimide (Bandrowski, M. 9, 138, 416).

Plates, V. sol. aqueous alkalis and acids ; si. sol.

water. Yields a nitrosamine [95°]. On oxida-

tion with HgO in benzene it yields OijHjNO
[97°] (B.).—HA'HCl : slender needles, decom-
posed by water.—HA'HBr: needles.

Isohutyl ether C^JJ. [68°].

Formyl derivative C,2H,|,N0(CH0).

[178°]. White needles, sol. alcohol.

Di-acetyl derivative NPhAo.OjH^OAo.
[120°]. Monoolinic prisms.

Di-henzoyl derivative [175°]. Prisma.
Di-oxy-diphenylamine NH(C„H40H)2.

Formed by heating resoroin with ammoniacal
CaClj at 200° (Seyevitch, O. B. 109, 946).

Minute crystals (from dilute alcohol).

o-OXY-PHEHYL-ANGELIC ACID
0„H,A i.e. CeH4(0H).CH:CMe.CH2.00,HT
[73°]. Formed from salicylic aldehyde, sodium
pyrotartrate, and AcjO (Fittig a. Brown, A. 265,

290). Large plates, v. sol. chloroform.

—

BaA'2 4aq.—AgA' : flocculent pp.
o-Oxy-phenyl-angelic acid

C„H4(0H).CH:CBt.C0jH. [174°]. Formed by
boiling its anhydride with potash (Perkin, A.
150, 84; C. J. 21, 472). Flat prisms (from
dilute alcohol), si. sol. water and chloroform.—
AgA' : yellowish pp.

Anhydride C.H4<g^gg*. [71°]. (299°).

Formed by boiling sodium salicylic aldehyde
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with butyrio anhydride (Perkin, A. 147, 233 ;

O. J. 21, 53, 472 ; Fletcher, O. J. 39, 447).
Formed also by distilling ooumaryl-propionio
aoid (Mttig, A. 255, 288). Monoolinic crystals,

a:b:e= 1-192:1: -694 ; ;8 = 67° 18'.

(a) Methyl derivative
0,H,(OMe).CH:OHEt.OOjH. [88°]. Formed
from the anhydride NaOH, and Mel, the result-
ing CsH^(OMe).CH:CHEt.COjMe (282°) being
saponified (Perkin, 0. J. 39, 435). MonocHnio
crystals.

{fi)-Methyl derivative
C^4(0Me).CH:CBt.C0jH. gl05°]. Formed from
methyl-salioylio aldehyde, butyrio anhydride,
and sodium butyrate. Needles (from alcohol).

Yields CsHjBr2(0Me).C,HsBr2.00jH [159°] and
CaH<(OMe).CH:OEt.CO,Me (292°). HI forms a
compound whence Na^COa produces o-butenyl-
phenol.

ji-Ozy-pheuyl-angellc acid

O.H4(OH).CH:CEt.C02H.
Methyl derivative. [124°]. Formed

from anisic aldehyde, butyric anhydride, and
sodium butyrate (Perkinjt. Needles (from
alcohol).

7-Oxy-phenyl-angelic acid. Anhydride

C^JSS.<C^'^°. [53°]. Made by distilling

a-phenyl-levnlic acid (Erdmann, A. 254, 219).

Plates (from GSj and hgroiin).

Bi-oxy-phenyl-angelic acid. Methylene
derivative

0H^Q>0.H3.CH2.CH:CH.CHj.C0jH. Hydro.

piperic add. [78°]. rormed by reducing piperio

acid with sodium-amalgam (Foster, A. 124, 117

;

Buri, A. 216, 172; Wemstein, A. 227, 32).

Needles (from hot water). Changes on heating

with NaOBAq into a less soluble isomeric acid

[131°]. Both acids combine with bromine.

—

NHjA'.—KHA,.—BaA'j.—AgA': crystalline pp.
Si-ozy-phenyl-angelic acid. Methylene

derivative 0Hj<;°>05Ha.0A.C0jH. [c.

160°]. Prepared by heating piperonal with

butyric anhydride and NaOAc (Lorenz, B. 14,

786). Long felted needles (from dilute alcohol)

,

si. sol. water.—AgA' : curdy pp.
Si-^-ozy-di-phenyl-angeUc acid. Di-

methyl derivative
O.H4(OMe).CH:CH.CH(COjH).0H,.CA(OMe).
[111°]. Made by reducing

(08H,(OMe).CH),C2H.COjH with sodium-amal-

gam (Fittig a. Politis, A. 255, 302). Hard

needles (from CS,), si. sol. water, v. sol. alcohol.

Yields a dibromide OiaHj^BrjO,.—CaA'j2aq.—

AeA' : flooeulent pp.
DI-OXY-DI-PHENYl-ANTETBAZXITE DI-

TTvnWTT.v ]fI= 0(OH).C.CH,.Q N:QPh
HYDEIDE

^pjj.j,^—io.OH,.O.C(OH):N
'

Formed from dioxyterephthalic ether, benzam-

idine hydrochloride, and dilute (lOp.c.) NaOHAq
(Pinner, B. 22, 2624). CrystaUine powder,

insol. water and alcohol.—CjjHuNajN40j4aq:

white needles. _ „ .

OXT-PHENYL-ANTHBANOl Ca^,A »•«•

of HjSO. on oxy-triphenyl-methane carboxylic

acid (Pechmann, B. 13, 1616). Exhibits green

flnorescence in ethereal solution.

Di-oxy-phenyl-anthranol O^elclifl, ij,

°«^<<C(0H)'.^5!>'^A- Phenolphthalidin. A

sticky mass got by dissolving pbenol-phthalin

in H2SO4 and pouring into water (Baeyer, A.

202, 91). Its ethereal solution fluoresces green.

Water at 170° converts it into phenol-phthalin.

Potash-fusion gives di-ozy-benzophenone.

OXY-PHEKryL-ASSINE v. Abrine.

DI-OXY-PHEHYL-TfilAZOLE OsHAOj i.e.

OA.N-0(OH)^ C,H,.N.OO^
I

^Nor
I

^N. Phem/U
N=C(OH)/ HN.CO/

wrasol. [263°].

Formation,—1. By heating phenyl-hydrazine
hydrochloride (1 pt.) with urea (2 pts.) for i or

5 hours at 160°, the yield is 70-80 p.o. of the
hydrazine hydrochloride used,—2. By heating

phenyl-semicarbazide (1 pt.) with urea (2 pts.)

for 4 hours at about 160°.

Properties.—Colourless gUstening plates. M.
sol. hot water, si. sol. cold water, v. sol. hot
alcohol, si. sol. ether. Dissolves in cold aqueous
alkalis and ammonia, and is reppd. by acids un-
altered. It does not reduce alkaline solutions of

Ag or Cu. It is not affected by boiling with al-

kalis or acids (Pinner, B. 20, 2.358).

TETBA-OXY-PHENYI-BENZOPYEAZOIE

Formed by the action of HClAq on the phenyl-
hydrazide which is made by warming di-oxy-

qninone dicarbozylic ether with alcohol and
phenyl-hydrazine (Boniger, B. 22, 1291). Begins
to decompose at 125°.—(NHJ^A": oohre-yellow
powder, sol. water.

OXY-DI-FHENYL -BENZYLIDENE - FYS-

AZOLE |:^-^]^jj>0:OHPh. [147°]. Formed

from oxy-di-phenyl-pyrazole and benzoic alde-

hyde (Knorr a. Klotz, B. 20, 2548). Needles.

Si - ozy- tetra-pbenyl-benzylidene-dipyrazole

(^^•^^j^CH)2:CHPh. [c.220°]. Formed from

benzoic aldehyde and excess of oxy-di-phenyl-

pyrazole.

£xo-OXY-FHEirYL-BEITZYL-EEIONE v.

Bbnzoin.

Tri-oxy-phenyl-benzyl-ketone, Di-methyU
derivative v. AmsoiN.

Hexa-oxy-phenyl-benzyl-kotonB. Hexa-
methyl derivative
05H,(OMe),.OO.CHj.C^j(OMe),. [162°]. Formed
from hexamethoxy-benzil, HOAc, and zinc-dust

(Marx, A. 263, 255). Needles, insol. cold water.

OXY-FHEHYL -BENZYL-METHYl-FYBIM-

IDINE CPh<^:^|^^j>C.CH^h. [243^.

Formed from benzamidine hydrochloride,benzyl-

acetoacetic ether, and dilute (10 p.o.) NaOHAq
(Pinner, B. 22, 1626). Needles, insol. water, y.

si. sol. alcohol.

Di-oxy-phenyl-benzyl-methyl-pyrimidine.

Ethyl derivative

C.H,(OEt).a<^;gJ^^H)>^(OH).[242°].Formed

from ^-ethoxy-benzamidine hydrochloride,

benzyl-aoetoacetic ether, and NaOHAq (Pinner,

B. 23, 2955). Needles, t. b1. sol. hot alcohol.
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OXT-PHENYL-BENZYI-PYEIMIDINE

OflsPh.O<^:^^^2)>CH. [233°]. Made from

phenylacetamidine hydrochloride, benzyl-aoeto-
acetio ether and o&lute (10 p.o.) NaOHAq
(Pinner, B. 22, 1623). Needles, v. si. sol. water.

Ozy-phenyl-di-benzyl-pyrimidine

OH,Ph.O^;^<(^^^^CPh. [180°]. Formed

by heating ' oyanbenzyline ' (derived from benzyl
cyanide) with HClAq (Waohe, J.pr. [2] 39,258).

])i-ozy-pheuyl-benzyl-pyruiii£ine

CHPh(OH).C.^^:p?Qg.)^CH. [218°]. Formed

from a-oxy-phenyl-aeetamidine and benzoyl-

aoetio ether (Pinner, B. 23, 2951). Felted

needles, t. si. sol. water, sol. alkaUs and acids.

y-OXT-PHENTL-BITJEET
(NHPh.C0)2N(0H). [178°]. Formed by the
action of an aqueous solution of hydroxylamine
on phenyl oyanate (von der Kail, A. 263, 263).

Needles, si. sol. hot water. Does not reduce
Fehling's solution.

V-OXT -PHENYL -BROMO -^ -TOLTL-THIO-
UBEA OsH4(OH).NH.OS.NH.C,H;Br.

Acetyl derivative. [156°]. Formed by
the action of aoetyl-oxy-phenyl-thiooarbimide on
bromo^-toluidifie (Kalckhoff, B. 16, 1832). V.

sol. acetic acid, si. sol. alcohol and ether, insol.

water.

OXY-PHENYI-BUTANE v. Btjtyii-phbnoi..

Si-ozy-phenyl-butane

CHPh(OH).OjH,.CBLjOH. (o. 200°). A thick

syrup formed by reduction of OeH^.CO.CjHi.CHO
(Burcker, A. Oh. [5] 26, 469).

Di-ozy-di-phenyl-bntane

CPhMe(OH).CPhMe(OH). [120°]. Formed by
adding sodium-amalgam to a solution of aoeto-

phenone in dilute alcohol (Emmerling a. Engler,

B. 4, 147; 6, 1005; Buchka, B. 10, 1714). Long
prisms, insol. water, v. sol. alcohol. Split up
by long boiling in aoetophenone and phenyl-

methyl-carbinol (Zincke a. Thorner, B. 13, 641).

Di-oxy-tetra-phenyl-butane
OiyPh.OPh(OH).OPh(OH).CE,Ph. [213°].

Formed, together with an isomeride [172°], by
reducing benzoin with zinc (Limpricht a.

Sohwanert, A. 155, 60; Zagoumenny, B. 7,

1651 ; Wislicenus, A. 248, 5). The compound
[213°] is formed, together with an isomeride (?)

[61°], by reducing benzoin with Na and alcohol

(Limpricht, A. 155, 98). The compounds [172°]

and [213°] are both converted by heat into

phenyl benzyl ketone and phenyl-benzyl-

carbinol.

OXY-DI-PHENYI-BUTANE CABBOXYLIC
ACID C.H5.CH(C02H).CH,.CH(OH).CHj.0,H,.
Tetrahydroamiicularic acid. Formed by re-

ducing hydro-comioularic acid with sodium-

amalgam (Spiegel, A. 219, 35). Thick oil, decom-

posed by boiling with water, yielding the lactone.

Lactone 0„H„Oj- Pl"]-
Oxy-phenyl-butane dioarboxylic acid v, Oxy-

BBNZYL-PTBOTABTAEIO AMD.
Di-oxy-di-phenyl-butane dicarboxylio acid

O.H.(0H).0H,.CH(0O,H).CH(0O,H).0H,.0.H.0H.

Formed by heating salicylic aldehyde with

sodium succinate and AcjO, saponifying tlie

resulting ' dicoumarin,' and reducing the pro-

duct with sodium amalgam (Fittig a. Dyson, A.

255, 281). Colourless crystals, v. sol. alcohol.—
CaO,aH,|,Os 6aq.—AgjA" : bulky white pp.

Lactone
^O.CO>

marin tetrahy&ride. [224°]. Formed by heat-
ing the acid above 100^- Needles (from chloro-

form-alcohol).

Di-ozy-di-phenyl-butane dicarboxylio acid.

Lactone CaH,< \ / ^CoH,.
\C0. O 0.00 /

[210°]. Formed by treating 02H,(C0.0;a<.00jH)j
with sodium-amalgam (Gabriel a. Michael, B. 10,
2209). Needles (from alcohol), insol. water. The
corresponding acid is unstable.

DI-p-CXY-DI-PHENYI-BTTTINElIE. Di-
methyl ether
C5H<(0Me).0H:0H.CH:CH.05Hi(0Me). [225°].

A body formed on heating anisic aldehyde with
sodium succinate and AcjO at 120° (Fittig a.

Politis, A. 255, 307). Crystals, insol. water, m.
sol. HOAc.

DI-OXY-DI- PHENYL -BUTINENE DI -

CARBOXYLIO LACTONE

0,H,<g£g^gO:gH>O.H, . Dicoumarin

[above 330°]. Made by heating salicylic alde-

hyde with sodium succinate and AOjO at 140°

(Fittig a. Dyson, A. 255, 275). Needles (from

EOAo). Not attacked by cold alkalis.

o-OXY-PHENYL-BTITYLENE DICABBOXY-

Lie ACID. Lactone CA<°£g° gjj^ ^g g._

[171°]. Made by heating salicyUc aldehyde with

sodium pyrotartrate and Ac^O for 80 hours at

120° (Fittig a. Brown, A. 255, 285). Plates (from

water). Yields Ba(C,2Hs04)2 3aq, CaA'2 5aq, and
AgA'.

Di-oxy-di-phenyl-butylene dicarboxylio acid.

Lactonic acid

06H4<cH:C.CH(CO^).OH,.CsH,(OH) ?
^°™ed

by boiling dicoumarin with NaOHAq and adding

sodium-amalgam (Fittig a. Dyson, A. 255, 277).

Needles, si. sol. hot water. — BaA'^ a;aq. —
AgO^HijOs: curdy pp. „^„„ „

r * ^„/0—goco.o >s«TTLactone ^a^JXOHiC-CH.OHj'^ " *•

[256°]. Obtained by heating the lactonic acid

at 130°. Crystals, insol. water, NajCOjAq, and

NaOHAq. Yields an unstable dibromide.

a-0XY-j3-PHENYI-iso-BTJTYEIC ACID
0H2Ph.CMe(0H).C02H. [99°]. Made by the

action of KCy on the bisulphite compound of

benzyl methyl ketone, the product being saponi-

fied (Gabriel a. Michael, B. 12, 814). Long
prisms, sol. water and alcohol.

/3-Oxy-j3-phenyl-isobutyrio acid

CHPh(0H).CHMe.C0.,H. [125°]. Formed by

reducing o-benzoyl-propionic acid with sodium-

amalgam (Perkin, jun., a. Caiman, 0. J. 49, 161).

Needles, v. e. sol. hot water.—AgA' : crystals.

3-Oxy-7-phenyl-butyrio acid

CB.^^.CR(OiB.).GS^.CO^B.. [98°]. Formed by

boiling phenyl-isocrotonio acid with NaOHAq
(Fittig, B. 24, 84). Flat needles.

7-Oxy-7-piienyl-butyrio acid

CHPh(0H).CH,.CH.;.C02H. ' Benzhyd/ryVpro-

jtionioacid.' [75°]. Formed by reducing benzoyl-

propionic acid with Bodiuni-amalgam (Burcker,
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Bl. [2] 37, S J A. Ch. [6] 26, 455) ; and also by 1

boiling its lactone with baryta. Flat crystals

(from CS2), splitting up at 70° into water and
lactone. Cbromlo acid mixture oxidises it to

benzoyl-propionic acid.—BaA',.^—CuA'^.—^AgA'

:

erystalline pp.

Lactone CHPh<;^~°(^>. [37°]. (306°).

Formed from 7-bromo-7-phenyl-butyrio acid by
treatment with NajOO, or boiling with water
(Jayne, A. 216, 103). Formed also by boiling

phenyl-paraoonio acid with diluted (1:1) HjSO,
(Erdmann, A. 223, 178). Six-sided trimetrio

tables (from OSj) ; a:h:c = -611:1: -426. It has a
pleasant odour, and is volatile with steam.

Amide OHPh(OH).CH,.CHj.CO.Na,. [86°].

Formed by heating the lactone with alcoholic

NH3 at 100° (Fittig, A. 256, 155). Moijoclinio

prisma, v. sol. hot water. Forms unstable

CiijHijNOjHOl, crystallising in needles.

o-Oxy-phenyl-butyric acid. Methyl deri-
vative. C„Hj(0Me).03He.C0jH. [56°]. Ob-
tained by reducing eittier (a)- or (j3)-methoxy-

phenyl-crotonio acid with sodium amalgam
(Perkin, O. J. 39, 433). Transparent prisms
(from light petroleum). May be distilled.

—

BaA'j (dried at 100°)'.

a - Oxy - di - phenyl - isobntyric acid v. Di-
BENZ^-QLYCOLLIO ACID.

7-Oxy-di-7-phenyl-butyrio acid

0Phj(0H).CjH4.C0jH. [145°]. Made from its

lactone (Auger, A. Ch. [6] 22, 316). Thin leaflets

(from alcohol). Changes to lactone on melting,

but is stable at 100°.—BaA',: micaceous plates,

sol. water.

LactoneCV\<^^^ . [90°]. Formed by

the action of succinyl chloride on benzene in

presence of AlCl,. Leaflets ; insol. water, si. sol.

cold alcohol.

Oxy-tri-phenyl-butyiic acid

CHPh(0H).CH2.0Phj.C0jH. Formed by re-

ducing di-phenyl-benzoyl-propionio acid in

alkaline solution with sodium-amalgam (Japp a.

KUngemann, 0. J. 57, 680; B. 22, 2882).

White solid, sol. Na2C0jAq.
Lactone O^fi^fi^ [153^. Small needles,

sol. hot alcohol.

;S7-Di-oxy-7-phenyl-butyric acid

OHPh(OH).CH(OH).OHj.COjH. [118°]. Made

from its lactone, which is got by oxidising

phenyl-isocrotonio acid with KMnO, (Fittig, B.

21, 920). Crystals, forming the lactone on

melting.

Lactone CHPh<^^,°H)><^^- ^^''°^-

Melts when hydrated (with J aq) at 77°.

Di-oxy-phenyl-butyrio acid.

Methyl derivative „ „^„ „ .

[*8l] C„H„?OMe).CH(OH).0H,.CH,.0O^. Got

from its lactone [53-5°], which is made by the

action of sodium-amalgam on brmio-jp-methoxy-

phenyl-butyrolaotone (Fittig a. Pohtis, A. 256,

299). The free acid is soUd, and yields tne

lactone when heated to 80°.—BaA', :
amorphous

mass.
Di-oxy.phenyl-isobntyno acid.

Methyl derivative [*:3!iJ

C„H.(OH)(OMe).OH,.CHMe.COsH. Byd/roJwnuy

f^Ue acid. [115°]. Obtained by reducing

C.H,{OH)(OMe).CH:OMe.CO,H (Tiemami a.

Kraaz, B. 16, 2070). Sol. water, alcohol, and
ether.

Di-methyl derivative
CA(OMe)j.CHj.CHMe.COjU. Methyl-hydro-
homoferulic ad,d. [59°]. Got in like manner.

Methylene derivative
C5H,(0jCHJ.CH2.0HMe.C0jH. Bydrohomo-
caffeXo add. [77°]. Formed by reduction of

the methylene derivative of di-oxy-phenyl-
methacrylio acid (Iiorenz, B. 13, 760). Thick
prisms, si. sol. water, v. sol. alcohol and ether.

Si-ozy-di-phenyl-bntyric acid 1

CH,.CPh(0H).CPh(0H).C02H. Formed from its

nitrile, which is made from aoetophenone, KOH,
and aqueous KjFBCy, (Buohka, B. 20, 389).—
BaA'jSJaq.

o-OXT-FHENTL-CAHBAMIC AGIO. Ethyl
ether C,H„N0, i.e. CaHj(0H).NH.C0;^t.
[85°]. Formed from o-amido-phenol and
ClCOjEt (Groenvik, Bl. [2] 25, 177). TrioUnio
prisms (from ether-alcohol), almost insol. cold

water. Yields, on distillation, alcohol and the
anhydride.

Anhydride 0jH,<['''^]>C0 or

C8Hj<^Q^C.0H. Oxyccwbamil. Oxymethemyl-

amidophenol. Anhydro-o-amido-phenyl-carboma
acid. Oarbonyl-amido-phenol. [138°]. (abovs

860°).

Formation.—1. As above.—2. By heating

oxy-phenyl-urea (Kalckhoff, B. 16, 1828).—3.
By distilling o-amido-phenyl ethyl carbonate

(Bender, B. 19, 2269, 2950).—4. By heating a

mixture of urea and o-amido-phenol (Sandmeyer,

B. 19, 2655].—5. By the action of phosgene on
o-amido-phenol in benzene (Chetmicki, B. 20,

177 ; Jaooby, J. pr. [2] 37, 29).—6. By heating

o-amido-phenyl di-phenyl-carbamate (Lellmann

a. Bonhoffer, B. 20, 2126).

Properties.—Needles (from water), sol. al-

cohol, ether, and alkalis. Decomposed by

heating with.HOlAq above 150° into COjand
o-amido-phenol. Bleachiug-powder and HOI

yield crystalline C^HjCK^ q >00, whence

further action of HClAq forms OjH3Cl<^™^CO

[196°]. Br forms C,H3BrO,(NH) [196°]. HNO,
produces G,H,(N0j)0jNH [266°]. Injected into

rabbits, it becomes 08H3(OS03H)<:^^^^CO

(Neucki, M. 11, 253).-AgC^jNOj : curdy pp.
Acetyl derivative CjHiOjNAo. [98°].

Crystallises from water.
Phenyl-hydraside

C,H^<;;^^>C:NjHPh. [208°]. YoUow needles.

Ethyl derivative O.H<^^'>00.

[29°]. (300°). Formed from the silver salt and
EtI. Crystalline. Converted into ethyl-amido-

phenol by heating with faming HClAq at 180°.

Ethyl ether C.H,<^^O.OEt. (225°.

230°). Formed from amido-phenol hydrochloride
«ndNH:C(0Et)2 (Sandmeyer). Liquid, converted

by HClAq into EtCl and C.H4<;^^>00,
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p-Oxy-phenyl-oarbamio acid. Ethyl ether
0,H„NO, i.e. 0^,(0H).NH00jEt. [120°].
Formed from p-amido-plienol and ClCOzEt
(Groenvik, Bl. [2] 25, 179). Monooliuio tables,
V. sol. alkalis. The ethyl derivative
OeHi(OBt).NHCOjBt, formed from ClCO^Et and
C,H,(NHJ(OEt) (KShler, J. pr. [2] 29, 257),
crystallises in needles [94°], insol. water.

Reference. — CHLOBo-oxr-PHiiNyii-oABBAMia
AOID.

ij-OXY-DI-PHENYI-CAEBINOI. O.aH.jOj i.e.

0,H5.0H{OH).05H^(OH). [161°]. Formed by
reducing oxy-benzophenone with sodium-amal-
gam moebner,4. 210, 253). Silky needles {from
water). Coloured red by FeClj.

op-Si-ozy-di-phenyl-carbinol

CH(0H)(0eH,.0H)2. [160°-165°]. Made by
reducing di-oxy-benzophenone (salioyl-phenol)

with sodium-amalgam (Michael, B. 14, 657).
Amorphous powder, sol. hot alcohol.

Si-oxy-tri-phenyl-carbinol

0,Hs,0(OH)(0^,OH)j. [0. 100°]. Made by
warming PhOCla with dry phenol, and treating

the product with water (Doebner, A. 217, 227).
Formed also by warming phenyl-glyoxylio acid
with phenol and H^SO, at 120° (Homolka, B.
18, 988). Brick-red powder, insol. cold water

;

melts under hot water. Its alcoholic solution

dyes silk feebly yellow. In alkalis it dissolves

with deep violet-red colour, and is reppd. by
acids.

Di-acetyl derivative
0,H5.C(OH)(OsH,OAo)2. [119°]. Colourless

prisms (from dilute alcohol).

Iri-ozy-tri-phenyl-carbinol. Anhydride

0„H„0, i.e. (C<p,(OH)),C<^^^. Aurin.

BosoUc acid.

Formation. — 1. By heating phenol with
oxalic acid and H2SO4 (Eolbe a. Schmitt, A. 119,

169 ; Dale a. Schorlemmer, A. 196, 79).—2. By
heating phenol with formic acid and ZnClj at
120° (Nenoki a. Sohmid, J.pr. [2] 23, 549 ; 25,

273).—3. By the action of AlCl, on a mixture of

phenol and tri-chloro-nitro-methane (Elbs, B.
16, 1275).—4. From para-rosaniline by the

diazo- reaction (Fischer, 4. 194, 268).—5. Prom
di-p-oxy-benzophenone by treatment with PCI5,

and heating the product with phenol and H^SO,
(Caro a. Graebe, B. 11, 1350).

Preparation.—Phenol (10 pts.) is heated with

dried oxalic acid (7 pts.) and H^SO, (5 pts.) at

120°-130° about 24 hours, until gas no longer

comes off rapidly. The product is poured into

water, the pp. dissolved in NaOHAq, saturated

with SO2, and mixed with much water. The
filtrate from i|'-rosolio acid (which amounts to

70 p.c. of crude product) is saturated at 70° with

ECl, and on cooUng it deposits aurin sulphite.

This is reorystallised from dilute alcohol, which
deposits methyl-aurin on cooling, while the

mother-liquor, saturated with SO^, deposits aurin

sulphite, which is freed from SO^ by heat (Zul-

kowsky, A. 194, 119; 202, 184).

Properties. — Dark-red trimetric crystals

(from aloohol-HOAc) or red needles with green

lustre (from alcohol). Not melted below 220°.

Its alkaline solution is crimson.

Beaction£.—l. Reduced by zinc-dust and

HOAo to tri-oxy-tri-phenyl-methane.—2. Aguc-

Dus N^, at 120° yields para-rosaniline.—3.

Vol. III.

Water at 250° yields phenol and di-p-oxy-
benzophenone.—4. On warming with KOHAq
and ECy and adding HCl, a product is got
which, when heated with AOjO, yields tri-acetyl-

hydrooyanaurin [194°].

Salts.—(NHJjCijHiA: dark-red needles
with steely lustre.—C„H„OaHCUiHOEt : red
crystals.-(C,^„OjHCl)HOAo: red needles.—
(0,oHuO,)2HjSOa4aq: brick-red cubes, si. sol.

cold alcohol.-0,oH„Oj(NHi)HS03.—
CuH^OaNaHSOs.— 0„H„0aKHS0j : minute
colourless tables.—C„H„0jH2S0,.

—

(Oi9H,40s)2H2SO, : bluish-Tiolet needles.
Di-aaetyl-derivaiive

(C,H,(OH))aC(OAo).C,H,OAo. [168°]. Formed
from aurin and kefi at 100°. Colourless tables
(from alcohol).

Tetra-oxy-tri-phenyl-oarbinol
C„H,„Oj i.e. O.HjC(OH)(0„H,(OH),),.

Anhydride OjgHsoOj Besorcin-henzeXn.
Formed by heating benzo-triohloride with re-

soroin at 180° (Doebner, B. 13, 610 ; A. 217,
234). Large crystals (from alcohol and HOAc).
Yellow by transmitted, violet-red by reflected
light ; at 130° it loses 2H.,0, and at 200° it is

decomposed. Dilute alkaline solutions show
yellowiah-green fluorescence, but less intense
than fluorescein ; they dye wool yellow. Insol.
water, v. sol. alcohol. Zinc-dust and HCl re-

duce it to tetra-oxy-tri-phenyl-methane. Brom-
ine in alcohol and HOAo forms a fiery-red pp.
CjsHjjBrjOj, which closely resembles eosin. Its

salts dissolve readily in alcohol and dye wool
and silk like eosin.

Penta-oxy-tri-phenyl'Carbinol

(C.H,(OH)J,C(OH).C„H,OH.
Anhydride OuHuOj. Formed by heating

resoroiu with formic acid and ZnClj at 140°
(Nencki a. Sohmid, J.pr. [2] 23, 547). Hygro-
scopic briok-red powder, v. sol. alcohol.

p-OXY-DI-PHEHYL-CAEBIKOL o-CARB.
OXYLIC ACID.

Methyl derivative of the anhydride
.CH.CeH..OMe

C,HZ \ . [117°]. Formed by re-

\co.o
ducing methoxy-benzophenone carboxylio acid

with zinc and alcoholic HCl (Nourrisson, B. 19,

2103). Flat white needles, 'v. sol. warm alcohol,

insol. water.

Oxy-tri-phenyl-carbinol carboxylic acid.

Anhydride 06H4{0H)CPh<;^«5>C0.

Oxy-di-phenyl-phthaUde. [155°]. Prepared by
heating o-benzoyl-benzoic acid with phenol and
SuCl, to 120°

; yield 100 p.c. of the benzoyl-

benzoic acid (Pechmann, B. 13, 1613). Colour-

less crystals. Sol. all ordinary solvents except

water and ligroin. By fusion with KOH it gives

benzoic acid and oxy-benzophenone. With
alkalis it forms a deep-red solution.' By strong

HjSO^ it is converted into oxy-phenyl-anthranol

0.H4<cjcS.0H)>°«^*- °" reduction it

gives oxy-triphenyl-methane carboxylio acid.

Acetyl derivative C8„H„Oj{OAo). [136°].

Colourless crystals.

Di-bromo- derivative Ca,H„Br,0,(OH).
[196°]. Spikes.

Acetyl di-bromo- derivative
C,i,H„,BrjPji{aAo} [172°]. Colourless prisms.

3 B
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ap - di oxy - di - phenyl - carbinol oarboxylic
anhydride. Methyl derivative

0=H<^?^°'?*°^>- [1"°]. Made by re-

duoing 'p-anisolphthaloylio ' acid (NourrisBon,
Bl. [2] 46, 206). Needles, insol. water, v. e. sol.

alcohol.

Di-oxy-tri-phenyl-carbinol oarboxylic acid.

Anhydride 0„H,(OH)jOPh<^''-^<\.CO.

Bemene-resorcin-phthaleM. [176°]. Made by
heating benzoyl-benzoic acid with resoroin
(Peohmann, B. 14, 1S59). Prisms (containing
CHClj) melting at 114° (from chloroform). Its

alcoholic solution turns greenish-blue on addi-
tion of HCl. On heating with H^SO, it yields
anthraquinone. H^SOi acting on its solution in
HOAc forms OjoHj^O, [285°], which yields
0,„H,,AC20, [24S°].

Di-acetyl derivative O^Mj^OMAe)..
[137°].

Di-hromo- derivative OjjHijBrjO,.
[219°].

Tri-oxy-tri-phenyl-carbinol-carboxylic acid.

Anhydride {C„Hj(0H)3)0Ph<;^''^*>C0.

Benzene-pyrogallol-phthaWin,. Prepared by heat-
ing benzoyl-benzoic acid with pyrogallol and
orystaUiaing the product from acetic acid (Peoh-
mann, B. 14, 1864). Four-sided tables (contain-

ing AcOH), [190°]. Sol. most solvents except
ligroin, si. sol. hot water. It dissolves in alkalis

with a green colour.

Tri-acetyl derivative Oj||H,,02{OAo),.

[231°]. Pine needles. Sol. Ac^O.
DI-0XY-DI-PHEHYL-CABB0L4CT0NE t>.

Jao-EnxANTHio acid.

OXY-BI-FHENTL-DI-CABBOXTLIC ACID.
Bexahydride. 0^fB.,fi^. An unstable acid

formed by boiling hydro-oxybenzyluric acid with

potash (Otto, A. 134, 330). Yields EtjA" (206°),

a heavy oil.

Di-p-oxy-diphenyl carhoxylic acid OuHuOj
i.e. [4:1] C.H,(0H).G.H3(0H)(C0^) [1:4:2].

[270°]. Made by fusing diphenylene-ketone di-

Eulphonic acid with potash (Schmidt a. Schultz,

B. 12, 496). SI. sol. water, v. sol. hot alcohol.

Di-p-oxy-diphenyl dicarboxylic acid

C,H,(0H)(C0jH).0.H3(0H).00^. [151°]. S.

0052 at 15°. Formed by heating sodium di-

oxy-di-phenyl with COj at 200° under high pres-

sure (Schraitt a. Kretzschmer, B. 20, 2703).

Minute needles, si. sol. water, FeOl, colours its

solution bluish-violet.

Tetra-oxy-diphenyl dicarboxylic acid

0,ft(0H)5,(C0jH).CjBL,(0H)jC0.;a. Di-resorein

dica/rboxyUc add. Formed by heating tetra-

oxy-diphenyl (diresorcin) with KHOOj and a
Uttle water at 130° (Will a. Albrecht, B. 17,

2105). Yeliowish powder, decomposing, without

melting,above300°,—KjA".—BaA"6aq.-AgjA":
white pp.

Tetra-oxy-diphenyl dicarboxylic acid

C,Hj(OH)2(C02H).OeH2(OH),(C02H). Dehydro-
diprotocatechuic aeid. [above 300°]. Formed
by fusing ' dehydrodivaniUin ' with potash

(Tiemann, B. 18, 3495), Amorphous, v. si. sol.

water, si. sol. alcohol.

Fenta-oxy-diphenyl carhoxylic acid

CnHijO,. Formed by the action of POOl, ou
c-tri-oxy-benzoio acjd (Schiff, Q. X7, 552 ; A.

245, 87). Yellowish astringent powder,—BaA',:
greyish-white powder.

Penta-acetyl derivative OuHiAojO,.
White powder, rapidly darkening in air.

Ethyl ether EtA'. [102°].

Fenta-oxy-di-phenyl carhoxylic aoid

OhHijOj. Formed by heating phloroglucin oarb-
oxylic acid with POClj (Schiff). Eeddiah-brown
hygroscopic mass, resembling tannin and the
preceding isomeride.

TETEA-OXY-DIPHENYL DICAEBOXYLIO
AIiDEHYDK Di-methyl derivative
C,Hj(OMe)(OH)(0H0).0,H2(OMe)(0H).CH0.
Divanillin. [304°]. Formed by boiling vanillin
C„il3(0Me) (OH) (CHO) [8:4:1] with FeCl, (Tie-

mann, B. 18, 3493). Slender white needles, si.

sol. alcohol, sol. alkalis.

Tetra-methyl derivative. [138°].

iJ-OXY-PHENYI-CINNAMIC ACID. Me-
thyl derivative 0,Hj(OMe).CH:CPh.CO.,H.
[189°]. Formed from sodium phenyl-aoetate,
anisic aldehyde, and AC2O (OgUaloro, O. 9, 533

;

10, 481). Prisms (from alcohol), si. sol. water.
o-OXY-7- PHENYL -iso-CBOTONIC ACID

05H5.CH:CH.CH(OH).COjH. [115°]. Formed
by boiling oinnamic aldehyde with aqueous HCy
and HCl (Matsmoto, B. 8, 1144 ; Peine, B. 17,

2114). Formed also by heating the ethyl ether

of styryl-i(i-hydantoin with concentrated baryta-

water (Pinner a. SpUker, B. 22, 690). Styryl-iji-

hydantoin CHPh:CH.OH<;^^-^^g [198°] is

obtained by the action of warm alcoholic potash
on styryl-hydantoin [172°], an isomeric body
previously described by Pinner (B. 20, 2353) as

oxystyryl-i)yrazole. Styryl-hydantoin is got by
the action ' of boiling dilute HClAq on (o)-iir-

amido-phenyl-crotonio nitrile

CHPh:CH.0H(N.H.CO.NH,J.CN [160°], which is

made by heating oxy-phenyl-isocrotonic nitrile

with urea.

Properties.—TSeeHea, si. sol. cold water, v.

sol. alcohol and ether.

Salts.—PbA'j2aq : needles.—AgA' : minute
needles.

Methyl ether MeA'. (290°). Liquid, .

Ethyl ether EtA.'. (295°) (Peine).

Nitrile CHPh:CH.CH(OH).ON. [81°].

Formed from cinnamic aldehyde, ECy, and HCl.
Crystalline grains (from benzene-ligroin). Con-
verted by hydroxylamine into the crystalline

amidoxim OHPh:CH.CH(OH).C(NH,):NOH
(Bornemann,-S'. 19, 1513).

o-Oxy-phenyl-crotonic acid {a)-Methyl
derivative G.Hj(OMejCH:CM6.C02H. [118°J.
Made from its methyl ether by boiling with alco-

holic potash (Perkin, 0. J. 33, 213 ; 39, 431).

Monotjlinio crystals (from alcohol) ; a:b:c

= •863:1:1-252 ; ;3 = 64° 54' (Fletcher). Not con-

verted into its (0) isomeride by light. With PClj

it gives MeCl, HCl, and the anhydride. Cone.

H^S04 also forms propionic coumarip; Sodium-
amalgam reduces it to methoxy-phenyl-butyric
acid. With Br and with HI it behaves like the

(;8) acid.

Methyl ether of the {a}-niethyl deri-
vative C3H,(0,Me).CHiCMe.C0jH. (275°). S.G.

if 1-1112 ; |g 1-lOSl. Formed from sodium pro-

pionic coumarin and Hel. Liquid.

{0)-Methyl derivative
C,H4(OMe)0H:CMe.0O,H. [107°], Formtd
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from methyl-salioylio aldehyde, sodio propionate
and propionic acid.

Properties. — Monoolinio crystals; a:b:c
= 1-281:1: -762. ,8 = 84=" 18' (Fletcher). With
PClj it gives the chloride of the acid. Cone.
H^SOj appears to polymerise it. Behaves like
the (a)-isomeride with sodium amalgam. With
dry bromine vapour it forms the compound
0eH.,Br2(OMe)CHBr.CMeBr.CO;H [c. 200°].

With HI (S.G. 1-94) it unites, forming a product
whence NajCOj liberates the methyl derivative of
o-aUyl-phenol.—AgA': white pp.

Methyl ether of the (ffj-methyl deri-
vative MeA'. (o. 286°). S.G. if 1-1279; g"

1-1136.

(ff)-Ethyl derivative
0„H,(OEt)0H:CMe.CO2H. [133°]. Formed from
ethyl-salicylic aldehyde, sodic propionate, and
propionic anhydride. Large tables (from al-

cohol). Its Ba salt forms satiny needles.

Anhydride C^t<CyK_lQQ^- Propionic

eoutnarin. Methyl-coumarin. [90°]. (292-5°).

Formed by heating sodium-salicylic aldehyde
with propionic anhydride (Perkin, C. J. 28, 10).

Trimetric crystals ; a:b:c = 2-1950:1: -4001. Smells
Uke coumarin, m. sol. alcohol, nearly insol.cold

KOHAq. Fuming HjSOj forms 0,oH,02(S03H)
whence BaA', lOaq.

Oxy-phenyl-crotouic acid. Anhydride

*^A<o''^ CO • '^-^«%' coumarin. [126°].

Formed by the action of H^SO, on a mixture of

acetoacetio ether and phenol (Fechmann a.

Duisberg, B. 16, 2127).
p-Ozy-phenyl-crotonic acid. Methyl

derivative 0sH4(0Me).CH:CMe.00jH. [154°].

i"}rmed from anisic aldehyde, sodium pro-

pi- nate, and propionic anhyiide. Eectangular

tables (from alcohol).—AgA'.

}. Ozy-phenyl-isocrotonic acid. Methyl
derii ative O.Hi(OMe).CH:OH.CHj.COjH.
[lOe-S-']. Formed by heating anisic aldehyde

^1 sodium succinate and AojO at 120° (Fittig

a. Pblfiis, A. 255, 294)., Plates, m. sol. hot

wate^—BaA'jSaq.— CaA'22aq.—AgA': sol. hot

water.

7-Oz7-tri-phenyl-orotonic acid. Lactone

C«H,Ai-e.6Ph3o>CT- ["8°]. Mol. w.

829 (by Eaoult's^method), 312 (oalc). Formed
by heating oj8-di-beDzoyl-styrene at 310° (Japp

a. KUngemann, 0. J. 67, 679, 702; 69, 148).

Lustrous needles or monoolinio prisms. Not

attacked by phenyl-hydrazine or AojO at 160°.

Bromine forms OjjHjsBrOj [109°]. Chromic acid

mixture oxidises it to benzophenone. May be

reduced to oxy-tri-phenyl-butyrio acid. Alcoholic

potash at 100'=' yields CHjBz.CPhj.COjH, which

at 310° changes to the original lactone. Alco-

holic methylamine forms OHjBz.CPhj.CONHMe.
[156°]. Ethylamine acts in like manner.

y-Oxy-tetra-phenyl-crotonic acid. Lactone

CPh 00^>°- 2to^^ oxyUpiden. [136°]. S.

(alcohol) 7 at 78°. Formed by heating ' aoionlar

oxylepiden OPhBz:OPhBz at 340° (Zinin, J. B.

6, 16; Bn. 3, 113; Japp a. Klingemann, G.J.

57, 665; Klingemann a. Laycock, C.J. 59, 140).

Tables (from alcohol) : insol. water. Converted

by alcohoUc potash into C^^L^KOr Methyl-

amine in alcohol at 100° forms
CHPhBz.CPh2.00NHMe [267°] crystallising in

triclinic plates.

Si-oxy-phenyl-crotonio acid

CoH3(OH)2.CMe:OH.CO»H. {0)-methyl-umbellie
acid.

Methyl derivative
[4:2:1J C8H2(OH)(OMe).CMe:CH.COjH. [140°].

Formed by boiling the methyl derivative of (j8)-

methyl-umbelliferon with cono. KOHAq for B
hours (Pechmann a. Duisberg, B. 16, 2125).
Four-sided tables, insol. water, v. sol. alcohol.
Eeconverted into its lactone by boiling with acids
or heating with NHjAq.

Di-methyl derivative
C,H3(OMe)2.CMe:0H.CO2H. [145°]. Formed
by saponification of its methyl ether (310°-820°)
which is obtained by further methylatiou of the
methyl derivative (Pechmann a. Cohen, B. 17,
2182). Small needles, v. sol. alcohol.—AgA'

:

white powder.

Anhydride OeH,(OH)<^^g^. (3)-

Methyl-umbelUferone. [186°]. Formed by the''

action of H^SOj on a mixture of acetoacetic ether

and resoroin (Pechmann a. Duisberg, B. 16,

2119 ; A. 261, 169 ; cf. Schmid, J. pr. [2] 25,

82). Formed also by warming acetoacetic ether

with resorcin and alcoholic potash, and heating
the resulting methyl-umbelliferone carboxylio

acid [191°] above its melting-point (Michael,

J. pi: [2] 37, 469). (/3)-methyl-umbelliferone is,

also obtained by heating citric acid with resor-

oin and H2SO4 (Wittenberg, J. pr. [2] 24,

125). Plates (by sublimation), sol. alcohol

and hot water, si. sol. ether. Its dilute alka-

line solution has blue fluorescence. Potash-

fusion forms di-oxy-acetophenone. Yields a
nitro- compound, converted by reduction into

amido-{j8)-methyl-umbelliferone [247°], whence

B'jftSOj 2aq and C,„Hj(NO)NOs. Sodium-amal-

gamreduces {/3)-methyl-umbelliferone to C,„H,|,0,

[259°], whence 0,„H,AcOa [222°] (Michael, Am.
6, 436).

Acetyl derivative of the anhydride
CijHioO,. [150°]. Long white needles, v. sol.

alcohol.

Benzoyl derivative of the anhydride
0,„H,BzOa. [160°]. Needles (from alcohol).

Methyl derivative

C.H,(OMe)<^^g^. [159°]. Needles (from

alcohol), insol. water. On reduction with so-

dium-amalgam it yields C6H8(OMe)<^Q CO^'*

[244°]. Bromine in chloroform reacts forming

« „ ,«,, V ^CMeBr.CHBr roaeo-i
O.H,(OMe)<o CO PSS ].

(4-3-l)-Di-oxy-plienyl-erotonic acid

C,H,(bH)j.CH:C(OH,).CO,H [4:3:1].

caffe/ic acid.

n.Propionyl-m-methyl derivative
C.^(OCO.-CA)(OMe).0H:C(0H3).CO,H Pro-

piohomoferuUc acid. [129°]. Formed by heat-

ing vanillin with sodium propionate and pro-

pionic anhydride (Tieman a. Kraaz, B. 15, 2060).

White needles, sol. alcohol, ether, and benzene,

insol. water and ligrom.

m-Methyl derivative
O.Hj(OH)(OMe).CH:0(CH3).0OjH. BomoferuUe

O I>
"

Somo-
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acid. [168°]. Large trimetric tables. Sol. alcohol
and ether, si. sol. chloroform, benzene, and hot
water, nearly insol. cold water and ligroin. On
beating the acid it splits oS GO2 forming iso-

eugenol.—A'jBa : yellow needles.

Di-methyl derivative
0„Hs(OMe)rOH:C(CBy .CO^H. Methyl-homo-
feruUc acid. [141°]. Needles. Sol. alcohol,

ether, and hot water.—^A'Ag: white crystal-

line pp.
Di-methyl- derivative -methyl ether

CeH3(OMe)j.CH:C(CH3).0O2Me. [66°]. Colour-
less plates.

Methylene derivative

0Hj<Q>0„H3.0H:CMe.C0jH. [194°]. Formed

by boiling piperonal with propionic anhydride
and sodium propionate (Lorenz, B. 13, 759).

Frisms (from dilute alcohol).—AgA' : pp.
Tri-oxy-phenyl-crotonic acid. Anhydride

CsH,(OH)j<_^^=g^. [235°]. Prepared by the

action of H^SO^ on a mixture of acetoacetic ether

and pyrogallol (Wittenberg, J. pr. [2] 26, 68;
Peohmann a. Duisberg, B. 16, 2127). Needles,
aol. alcohol and hot water. Coloured green by
FeCl,. Yields a di-acetyl derivative [176°]. An
isomeride [284°] is formed by using phlorogluciu

instead of pyrogallol; it yields a di-acetyl deriva-

tive [140°] (Peohmann a. Cohen, B. 17, 2189).

Tetra-ozy-phenyl-crotonlc acid. Methyl-
ene-di-methyl derivative

CHj<°>0jH(OMe)2.0H:CM6.COjH. [209°].

Formed by heating apionio aldehyde with pro-

pionic aldehyde and sodium propionate (Ciami-

oian a. Silber, B. 22, 2488). Yellow needles,

almost insol. water.—CaA'j 5ac[.—^AgA' : white

gelatinous pp.
OXT-PHENYL-CTrMINYlAMINE v.CnMniYi,-

AMmO-PHENOL.

OXY-PHENYL-CUMYLAMINE v. Cuminyi,-

IDENE-AMIDO-FHEIIOL.

o-OXY-PHENYL-CYANAlillDE. Mthyl de-
rivative 08H,(0Bt)NH.Cy. [94°]. Made by
passing gaseous OlCy into an ethereal solution

of o-amido-phenetole (Berlinerblau, J. pr. [2] 30,

100). Crystals. Insol. water, v. sol. alcohol and
ether. Does not appear to polymerise. With
fuming HOI at 120= it gives o-amidophenol.

Salts.—CsHgNjONa. Microscopic needles,

got by mixing alcoholic solutions of NaOEt and
ethoxy-phenyl-oyanamide. Its aqueous solution

does not absorb COj.—CuH^NjOAg. Curdy pp.

p-Oxy-phenyl-oyanamide. Ethyl deriva-

tive CjH,(OBt)NHCy. [78°]. Made in the

same way as the 0- compound. Colourless crys-

tals. Insol. water, v. sol. alcohol and ether.—

C,H.N,OAg.
OXY-PHENYIi-CYANATE. Ethyl deriva-

tive C.Hi(OEt).N:00. [219°]. Made by distil-

ling C,H4(0Et).NH.00jEt (KOhler, J.pr. [2] 29,

259). White needles (from HOAc), sol. alcohol

and chloroform.

DI - OXY- PHENYI-DI-CYMYL-METHiNE
0HPh(0eHjMePr.0H)j. [146°]. Formed from

benzoic aldehyde, thymol, and H^SOj (Bussa-

noff, B. 22, 1949). Thin tables (containing

EtOH), V. sol. chloroform.

Di-acetyl derivativi [126*]. Crystals.

OXY-DIPHENYLENE-ACETIC ACID

<0«2'>C(0H).00sH. [162°]. Formed by

boiling phenanthraquinone with NaOHAq
(Baeyer, B. 10, 125; Friedlander, B. 10, 534).
Plates (containing ^aq), v. si. sol. cold water, v.

sol. alcohol. Cone. H^SOj forms a blue solution
on warming. Chromic acid mixture yields di.

phenylene ketone. NaOHAq at 160° splits it

up into fluorene alcohol and 00.^. HIAq and P
at 140° reduce it to diphenylene-aoetio acid.

Bromine forms OuHgBrjOj [225°], whence
0„H,Br.jEt03 [151°].— CaA'j2aq: crystals.

Ethyl ether EtA'. [92°]. Prisms.
DI-OXY-PHEHYlEUS-DIAffilNE

CjH2(OH)2(NH2)2. Got by reducing the dioxim
of di-oxy-quinone with SnClj and HCl (Nietzki

a. Schmidt, B. 22, 1656). Yields on oxidation

crystalUneO.Hj(OH)j(NH)j.—B'H^SO,.
Tetra-acetyl derivative [225°]. Needles.
Isomeride v. Di-amido-h^dkoqdinonb.
DI - 0XY-DIPHENYL£!;E-SIHYDBAZINE

C,H,(OH)(N,H3).0„H,(OH)(N,H3). [140°].

Formed by reducing the diazo- compound from
di-oxy-di-amido-diphenyl with SnClj (Kunze, B.
21, 3333). Thin plates, forming with acetone a

compound C.bHjjN.O, [200°].

OXY-DIPHEJIYLENE KETONE 0,^Il,0,i.6.

°0<oS.OH- [96°HG-)i [91°] (R-)- Fonned

by warming dry sodium salicylate with excess

of POCI5 and distilling (E. Bichter, J. pr. [2] 28,

294). It is also one of the products of the ac-

tion of phenol on .the sulphate of o-diazo-ben«

zoic acid (Griess, B. 21, 981). Needles, insol.

water, v. sol. hot alcohol. Its vapour passed

over red-hot lime yields diphenylene ketone and
di-phenylene-ketone oxide [82^]. Distilled over

red-hot zinc-dust it is reduced to diphenyl.

Gives a nitro-derivative [224°], a di-nitro- deri-

vative [c. 235°], and a bromo- derivative [193°].

OXY - DIPSESYLE3f£ - KETONE OXIDE

C^Ufi, i.B. O.H,<(3Q>0„H,(OH). Oxy-mnth.

one. [147°]. Formed by heating resoroin with

salicylic acid and ZuClj (Michael, Am. 5, 91).

Formed also by heating salicylic acid with (j3)-

resorcylic acid and Ac^O (Graebe, A. 254, 290).

Yellow needles (from alcohol). Split upbyfusion

with potash into resorcin and salicylic acid.

Gives diphenylene-methane oxide [99°] when
distilled with zinc-dust. Yields tri-oxy-benzo-

phenone [133°] when fused with NaOH.—
NaO,,H,Oa.—NaAsHsOj (dried at 100°). Lemon-
yellow needles.

Acetyl derivative CisHjAcO,,. [168°].

Di-oxy-dipheuylene ketone oxide v. Euxan-

THONB, vol. ii. p. 529. (/3)-Iso-euxanthoiie

C,H3(OH)<($^>0^3(On), got from di-nitro-

diphenylene ketone oxide [260°], yields a crys-

talline di-acetyl derivative [175°] (Graebe, A.

254, 301). An isomeride C„H,<;(^>0,H2(OH),

[247°] is obtained from phlorogluoin and sali-

cylic acid (von Kostaneoki a. Nessler, B. 24,

1896). A second isomeride with the formula

O.H,<c°o>C.H,(OH).,[^ I]
[240°],gotbyheaV

ing tetra-oxy-benzophenone with water at 200°,

yields adiacetyl derivative [161°] anrl dyescoUfin
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mordanteel with alumina, yellow, and with iron,
greyish-black (Graebe, B. 24, 969). Another

lBomende[l3]o^,(OH)<0)>O.H,(OH)[l5]

[246° oor.] made by heating resorcylio acid with
ACjO yields a diaoetyl derivative [o. 127°] (Or.).

Tetra-oxy-diphenylene ketone oxide v. An-
hydride of Hexa-oxt-benzophenonb.

DI-OXY-PHENYLENE-DI-METHTL - LIKE-
TONE 0,H,(OH)j(OO.CH,),. [180°]. Obtained
from di-oxy-aoetophenone (lOg.), ZnClj (20 g.),
HOAo (50 g.), and POCl, (10 g.), at 140° (Cre-
pieux, BZ.[3] 6, 152). Crystals (from hot water)

;

yields with phenyl-hydrazine the compound
0,Hj(OH),(CMe:N2HPh)5 [o. 231°].

Tri-oxy-phenylene dl-methyl diketoue
C^(0H)j(C0.CH5)j. [189°]. Formed in like

manner from tri-oxy-acetophenone (0.). Yields
a di-phenyl-di-hydrazide [246°] and also an
acetyl derivative [209°] which yields a di-phenyl-
di-hydrazide [265°].

DI-OXY-PHENTLENE DI-PHENYL DIKE-
TONE C2„H„0< i.e. CjHj(0H)j(C0.C8H,)j. Di-
benzoresorcm. [149°]. Formed, together with
dioxybenzophenone, by heating resorcin with
BzCl and ZnClj (Doebner a. Staohmann, B. 11,
2270 ; A. 210, 259). Leaflets, insol. water.

Di-acetyl derivative. [150°]. Needles.
Di-benzoyl derivative. [151°]. Needles.
Di-ozy-phenylene di-phenyl diketone

0|iHs(0H)j(G0.CaH5)2. Dibenzohydroqidnone.
[207°]. Formed from hydroquinone, BzCl, and
AlCl, (D.). Golden needles (from alcohol).

Di-benzoyl derivative. [146°]. Plates.

TETEA-OXY-DIPHEHYLENE-DI-PHENYL-
DI-THIO-DI-TJBEA. Tetra-methyl deriva-
tive

NHPIi.CS.NH.0.H,(01Ie),.0.H.(0Me)».NH.CS.NHPh.

[184°]. Formed by warming the compound
C„H,(OMe)2(NHJ.C,H2(OMe)^(NH2) with phenyl-
thiocarbimlde (Bossier, B. 17, 2128). Flakes, sol.

hot alcohol.

TETBA - OXY . DIPHENYLENEQiriNONE.
Tetra-methyl ether v. CcEnuLiaNON.

DI - OXY -DIPHEHYLENE-aUINOXALINE.
Di-ethyl ether

[6:3;2]cA(OEt),<|;g;ggg:2]. [260°].

Formed by the action of phenanthraquinone on
the hydrochloride of the diethyl ether of (a)-

diamido-hydroqninone (Nietzki a. Beohberg, B.
23, 1212). Yellowish needles, si. sol. water.

OXY-LI-PHENYL-ETHANE
0„HhO i.e. CeH..CH.,.CHj.O,H,(OH) or

OH3.0H(0„H5).0„H,(OH). '[58°]. Formed by
allowing a mixture of styrene, phenol, H^SOj,
and HOAo to stand (Koenigs, B. 23, 3144).

Crystals, sol. dilate NaOHAq.
Benzoyl derivative [83°].

Methyl derivative CHjPh.CHj.OeH^OMe.
[61°]. Formed from o-phenyl-methoxy-oinnamio

acid, alcohol, and Na (Freund a. Eemse, B. 23,

C865). Plates, sol. alcohol.

Sulphonie acid C,4H,j(0H)(S0sH).

Formed by potash-fusion from s-di-phenyl-

ethane disulphonio acid (Kade, B. 7, 239).

Plates, sol. hot water.

Di-n-oxy-s-di-phenyl-ethane

0„H,(OH).CH2.CH2.C„H,(OH). [189°]. Formed

from di-phenyl-ethane disulphonio acid by

potash-fusion (Kade). Plates or needles, almost

insol. cold water. Does not give a dya-stuff-on
oxidation (Heumann a. Wiernik, B. 20, 914).

Bi- oxy-di-phenyl-ethane CH3.CH(C3H,OH)2.
Etliylidene diphenol. [122°] (F.) ; [125^ (Glaus,
B. 19, 3004). Formed by the action of SnCl, or
HCl on a mixture of phenol and paraldehyde
(Fabinyi, B. 11, 283). Needles (containing

i C„H|j). Eeduoes ammoniaoal AgNOj forming
a mirror.

Di-benzpyl derivative. [152°]. Prisms.
Di-methyl derivative. [140°]. Formed

from acetyl chloride, anisole, and AICI3 (Gatter-
manu, B. 22, 1129). Micaceous scales.

Di-ethyl derivative [142°]. Scales.
Isomeridea v. Di-oxT-EiHyL-BENzENB.
Tri-oxy-tri-phenyl-ethane

C,iIj(OH).CHj.CH(CeH.,OH)2.JS«^ra^2-Wpfeenof.
Formed from CHjCl.OHC^OEt) and phenol
(Wishbenu's, A. 243, 153). Amorphous resin, v.

b1. sol. ether. Yields iso-rosolic acid on oxida-
tion with FeClj. Forms a tri-aoetyl derivative.

Tetra-oxy-dl-phenyl-ethane

C„H,(OH).CH(OH).CH(OH).C,H,(OH).
Anhydride 0,4H,jOj. Two isomerideB

[68°] and [117°] are formed by the action of
zinc-dust and HOAc on o-oxy-benzoic aldehyde
(Tiemann, B. 24, 3172 ; Harries, B. 24, 3175).

Tetra-oxy-tetra-phenyl-ethane C^jH,j(OH) ,.

[248°]. Formed by fusing tetra-phenyl-ethane
tetra-sulphonio acid with potash (Engler, B. 11
930). Plates (from dilute alcohol).

letra-oxy-tetra-phenyl-ethane

(HO.O„HJjC!H.CH(0„H,.OH)j. Formed from di-

oxy-benzophenone (Baeyer, A. 202, 133). Eesin,
yielding a crystalline tetra-aeetyl derivative.

Hexa-oxy-tri-phenyl-ethane
(HO),asH3.CH,.CH(C.H3(OH)j2. Three amorph-
ous isomerides are formed from di-ehloro-di-ethyl

oxide by the action of pyrocateohin, resorcin,

and hydroquinone respectively (Wislicenus, A.
243, 181). They are v. sol. alcohol.

OXY-DI-PHENYL-ETHANE CABBOXYLIO
ACID C3H,(0H).CHj.CHPh.C0jH. [120°].

Formed from phenyl-coumarin, dilute alcohol,

and sodium-amalgam (Sardo, (3. 13, 273). Small
prisms.—AgA' : si. sol. hot water.

Oxy-di-phenyl-ethane dicarboxylio acid

C3H4(C0,H).0H2.CH(0H).0eH4.C0jH. Hydro-
oay-diphtJialylic acid. [c. 170°]. Formed from
its anhydride, which is a product of the action

of zinc-dust and HOAc on phthalio anhydride

(Wislicenus, B. 17, 2181). Prisms.—Ag^A"

:

decomposes at 225° in vacuo (Hasselbaoh, A.

243, 249).

Ethyl ether Et^A". Crystalline.

Anhydride C,sH,20(. Hydrodiphthattac-
,

tonic acid. [198-5°]. Prisma. Converted by KCy
at 215° into C„H,(C02H).CH:0H.C3Hi.C02H.—
AgA' : pp.

Di - oxy - di - phenyl - ethane di - - carboxylio

acid CeH,(C0jH).CH(0H).CH(0H).CA.C0,H.
Formed by dissolving hydrodiphthalyl in KOHAq
(Hasselbach, A. 243, 266). Hydrodiphthalyl ia

a product of the action of zinc-dust and HOAc
on diphthalyl. The free acid is unstable, at once

yielding the anhydride CioHijOj, which on heat-

ing to 190° yields its second anhydride hydrodi-

phthalyl C,3H,„0,. [250°].—Ag^". Pp.
Di-oxy-di-phenyl-ethane di-ji-carboxylic acid

C3H,(COjH).0H(0H).CH(OH).C.H4.COjH.
Formed by reducing benzoin dicarboxylio aoid



713 OXY-DI-PIIENYI.-ETIJ.ANE CARBOXYLIC AOID.

with soduim-amalgam (Oppenheimer, B. 19,
18X7). M. sol. waler. Infusible.

o-OXT-PHENYL - ETHYL -AMIDO - ACETIC
ACID. Ethyl derivative
0^,(OEt).NBt.OHj.COja. Formed from ohloro-
aoetio acid (1 mol.), 08H,(0Et).NHBt (2 mols.),

and alcohol (Vater, J. pr. [2] 29, 296). Oil.—
C,jH„NOjHCl. Very hygroscopic—JJtfej/Zo-
chloride C,jH„N03Et01. Formed from
a|^4(0Bt).NEt, and ohloro-acetio acid. Oil.—
(0,jH„N0,Etcr)„PtCl4: yellow crystals.

p-OXY-PHEHYL-ETHYLAHINE
CeHi(0H).0Hj.CH2.NHj. Formed by heating
tyrosine at 270° (Sohmitt a. Nasse.il. 133, 214).
Solid. Yields 2)-oxy-benzoic acid on fusion with
potash (Barth, A. 152, 101).—B'HCl. Needles.

Ozy-di-phenyl-ethylamine
0HPh(0H).CHPh(NH2). [161°]. Formed by
reducing the oximof hydrobenzoin or,the mono-
oxim of benzoin with sodium-amalgam and
alcohol (Goldschmidt a. Polonowska, B. 20, 492

;

21,488). Needles (from alcohol).—B'HCl. [210°].

—B'jHjPtOl, 2aq.—B'HOAc. [156°]. Prisms.
Di-acetyl derivative [159°].

p-Oxy-di-phenyl-ethyl-amine. Ethyl ether
EtN(GA)(C^,.OEt). (319°). Formed from
p-oxy-diphenylamine, EtI, and alcoholic potash.
Oil, with an odour between that of geraniums
and violets (Philip a. Cahn, B. 17, 2434).

l3-OXY-/3-FHEirYL-ETHYL-ISOAMYL UA.
LONIC ACID CHPh(0H).CH,.C(C02H)j.CjH„.
Formed by reducing phenacyl-isoamyl-malonic
acid with sodium-amalgam (Paal a. T. Hoff-

mann, B. 23, 1503). Thick oil, almost insol.

water, yielding the lactone of 7-oxy-7-phenyl-

heptoic acid on distillation.

OXY-PHENYL-ETHYI-CARBAMIC ANHY-

DXIDE 08H,<Q-^]>C0. [29°]. Formed from

OjHi^^Q^^^CO, alcoholic potash, and EtI

(Bender, B. 19, 2952)^ Not affected by HCl.

o - OXY - PHENYL - ETHYL CASBAZIDE.
Methyl derivative C,„H,5N,0j i.e.

0^4(0Me).NjHj.C0.NHBt. [110°]. Formed
from CaH4(OMe).N2H, and phenyl cyanate

(Eeisenegger, A. 221, 322). Needles (from Aq).

o-OXY-DI-PHENYL-ETHYLENE C„H,jO i.e.

0,Hs.CH:OH.O„Hj(OH). [136°]. Formed in

small quantity by heating salicyUo aldehyde

with phenyl-acetio acid and NaOAc at 200°

(Michael, Am. 1, 315). Needles (from alcohol).

^-Oxy-di-phenyl-ethylene. Methyl tZeri-

«a{t««C„H„(OMe). [136°]. Formed by heating

the methyl derivative of ^-coumario acid (Oglia-

loro, O. 9, 536). Plates, sol. alcohol.

Di-o-oxy-di-phenyl-ethylene

0,H4(OH).CH:CH.OjH40H. [95°]. Formed from

salicylic aldehyde, zinc-dust, and HOAc (Harries,

B. 24, 3178; Tiemann, B. 24, 3176). Needles.

Its alkaline solutions show blue fluorescence.

Yields a di-benzoyl derivative [108°] which forms

a dibromide [59°].

Di-p-oxy-di-phenyl-ethyleno

OeH4(OH).CH:OH.OjH4(OH). Di-oxy-stilbene.

[280°]. Formed by boUing an alcoholic solu-

tion of 001s.0H(C„H4.0H)j with zinc-dust (E.

ter Meer, B. 7, 1200 ; Elbs a. Hoermann, J. pr.

[2] 39, 498). SmaU crystals (from HOAc).

Yields a di-aoetyl derivative [213°].

Di-oxy-di-ph nyl-etliylene. Dibcnzoyl
derivative C„Hs.C(Oiiz):C(0Bz).C.Hj. ho-
henzil. [159°]. Formed by the action of sodium
on a mixture of benzoic aldehyde and BzOl, or
on BzCl alone, in ether (Klinger a. Sohmitz, B.
24, 1276). Decomposed by HOI into benzil and
benzoic acid. Alcoholic potash forms benzoin.

Di-p-ozy-di-phenyl-etliylene. Di-methyl
derivative CS4G(0^t.0Ue)p [140°]. Formed
from anisole, AcCl, and AlC^ (Gattermann, B.
22, 1132). Plates, v. b1. sol. cold alcohol.
Yields CO(C5HjOMe), on oxidation by CrO,.

Di-ethyl derivative CH2:0(CjH4.0Et)j.
[142°]. Formed from OoHsOEt, AoCl, and AlC^

Tetra-oxy-tetra-phenyl-ethylene C^Ugflp
Formed by potash-fusion from tetra-phenyl-
ethylene tetra-sulphonic acid (Behr, B. 5, 278).
Plates (from HOAc). Not melted at 300°.

FeClj in HOAc forms green metaUio crystals of

Oji^igO^ ^aq, si. sol. alcohol.

SI-OXY-DI-FHENYL-ETHYLENE DIAMINE.
Di-ethyl derivative C2H4(NH.OsH,OEt)2.
[98°]. Formed by the action of ethylene bromide
andNa2GO,onthehydroohlorideofOjH'4(OEt)NH,
(Bischoff, B. 23, 1979). Plates (from ether-

alcohol);

OXY-DI-PHENYL-ETHYLENE GABBOXY-
LIC ACID 0„H5.CHj.CH{0H).CjH,.C0^. [96°].

Formed from deoxybenzoin o-carboxylio acid by
sodium-amalgam (Gabriel a. Michael, B. 11,

1020; 18, 8480). Plates (from dilute alcohol).

At 100° it forms an anhydride 0,JB.^fli [60°].

The isomeric acid

C,H5.CH(OH).CH2.C„H4.00jH, [127°], formed by
reducing the isomeric deoxybenzoin o-carboxylio

acid, also yields an anhydride Oj^Sijfii [90°].

^-OXY-PHENYLETHYLENE - ftUINOLINE
C,NHb.CH:GH.0„H40H. [253°]. Formed from
(Py. l)-quinoline (lepidine) by heating with p-
oxy-benzoic aldehyde and KHSOj at 160° (Hey-
man a. Xoenigs, B. 21, 1424). Crystals, al. sol.

dilute NaOHAq.
p-OXY-PHBNYL ETHYL KETONE

C„H4(OH).CO.C2H5. Propionyl phenol. [148°].

S. -034 at 15° ; 33 at 100°. Formed by heating
phenol with propionic acid and ZnClj (Crold-

zweig, J.pr. [2] 43, 86), and also by the action of

propionyl chloride on phenol (Perkin, C. J. 55,

646). Needles or prisms, v. e. sol. alco ol.

Potash-fusion yields phenol and p-oxy-uunzoic

acid. Yields a di-bromo- derivative [100°] and a
nitro- derivative [180°].

Methyl derivative CeH4(OMe).CO.C2Hj.
[27°]. (274°). Formed from anisole (10 g.),

propionyl chloride (10 g.), and AlCl, (12 g.) in

CSj (Gattermann, B. 23, 1203). Yields an oxim
[67°] crystallising from alcohol.

Ethyl derivative. [30°]. Prisms. Yields

an oxim OsH4(OEt).C(NOH).Et [97°].

Di-ozy-phenyl ethyl ketone

[1:3:4] CjH3(OH)j.CO.C^5. [95°]. Formed from
lesorcin (Ipt.), propionic acid (Ipt.), and ZnCI,
(Goldzweig). Needles. Gives a red colour witfc

FeCl,. Yields a phenyl-hydrazide [115°].

Di-ethyl derivative C^,(OEt)j.CO.O^s.
[76°]. Formed from propionyl chloride,

C,Hj(0Et)2, and AlCl, (Gattermann). Yields an

oxim [133°] crystallising in needles.

Di-ozy-phenyl ethyl ketone

[5:'a:l]CX(0H)j.C0.C2H,. [92°]. Formed from

hydroquiuone (1 pt.), propionic acid (1 pt.), and
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ZnCl, (3 pl3.) ftt
190O

(Goldzweig). Needles,
gmng a yellowish-red colour with FeOL. Yields
aphenyl-hydrazide [100°].

OXY-DI-PHENYL-ETHYL HITKITE
OuHiaNO, i.e. 0Phj(0H).0Hj.O.NO. [106°].
Formed from di-phenyl-ethane (1 pt.), HOAo
(10 pts.), and HNO, (1 pt. of S.G. 1-5) in the eold
(Ansohiitz a. Eomig, A. 233, 327). Needles,
oxidised by OrOj to benzophenone and di-phenvl-
vinyl nitrite [87°].

DI-OXY-DI-PHENTL-DI-ETHYI - PYRAZ-
INE DIHYDEILE NPh<g^Et^Os>NPh.

[260°]. Formed, together with an isomeride
[163°], by the action of Ao^O on a-phenylamido-
bntyrio acid (Nastvogel, B. 22, 1795 ; 23, 2014).
Needles (from alcohol).

OXY-PHENYL-ETHYL-PYKIMIDINE

°^*'^TofoH)^°S- [238°]. Formed from

propionamidine hydrochloride, benzoyl-aoeto-
Bcetio ether, and dilate (10 p.o.) NaOHAq (Pin-
ner, B. 22, 1621). Needles, V. si. sol. water.

OXY-TSI-PHENYL-ETHYL-PYEBOLE

OPh,<^^-g^^. [123°] and [129°]. Formed

from CjHs.CBztOHBz and alcoholic ethylamine
(Japp a. Elingemann, O. J. 57, 705). Formed
also by heating the ethylamide of di-phenyl-
benzoyl-propionic acid at 840°. Triclinio
prisms [123°] j a:6:c = -912:1: -952 ; o = 78^48';
/3= 89° 10'

; T=68° 2'. From dilute solutions it

also orystailises in monooUnic prisms [129°];
a:6:c= l-690:l:l-958; |8 = 86°54' (Tutton, 0. J.

57, 731). Yields a bromo- derivative OaiH^oBrNO
[142°] crystallising in monoolinic prisms.

OXY-PHENYL-(Pj^. 1).ETHYI.QTJIN0LINE

0^.^ff,^-CH.W-OH)^. Formedbycon-

densing o-oxy-benzoic aldehyde with {Py. 1)-

methyl-quinoline and reducing the product with
HI in HOAc and P (Koenigs, B. 21, 1428, 2167).

The o-compound melts at 181°, the m- compound
at 209°, and the p- compound at 177°. They
yield the ozybenzoio acids on fusion with potash.

fl-OXY-PHENYL-ETHYL-SUCCINIC ACID
C0jH.CHPh.CH(COjH).0H(OH)Me. Formed
from phenyl-acetoEuccinic ether, alcohol, and
sodiom-amalgam (Weltner, B. 18, 791). The
free acid splits up at once, yielding the anhy-
dride C,jH,jO, [167-5°] whence Ca(0,2H„0,),.—
AgG,2H,20, : flocculent pp.

DI-OXY-DI- PHENYL - ETHYL - t(<-THIO -

UBEA. Di-methyl derivative
0,H,(OMe).N:0(SBt).NH.0,H4OMe. [83°]. Got
from di-anisyl-thio-urea and EtI (Foerster, B.

21, 1863). Prisms.—0„Ha,NjSOjHI. [163°].

Ehombohedra.—B'jHjPtOlj.
0-OXY.PHEHYL-GLYCILIC ACIB

C^,(OH).CH.0H.COjH. SaUcylglyeidic acid.

Formed by the action of cone, aqueous NaOH
NBz

CH CH
apon benzoyl-imido-oumarin CuH,^ q 'qq

(P16ohl a. Wolfrum, B. 18, 1185). Flat needles

or prisms. V. sol. alcohol and ether, si. sol.

eold water. By boiling with dilute H^SOi it is con-

/\
verted into oxido-oumarin Ofi^^^Q-^ [153°].

—OaA'2 6aq : prisms.
o-OXY-PHEHYL-GLYOXYLIC ACID

O.Hi(OH).CO.COjH. [44°]. Formed by adding
acid to a solution of NaNOj and isatin in dilute
NaOH, and heating the solution of the diazo-
compound thus obtained to 60° (Baeyer a.

Fritsch, B. 17, 973). Yields oo-di-oxy-phenyl-
acetic acid on reduction with sodium-amalgam.

Di-oxy-phenyl-glyoxylio acid. Methyl
de rivative [4:3:l]OeH,(OH)(OMe).CO.C02H.
[134°]. A product of the oxidation of aoetyl-
eugenol by KMnOj (Tiemann, B. 24, 2878).
Prisms, V. sol. water and alcohol. Di-methyl
derivative [4:3:1] C,H,(OMe)j.C0.002H. [139°].
Formed, together with veratric acid by oxidation
of the methyl derivative of eugenol or iao-
eugenol by KMnO, (Tiemann a. Matsmoto, B.
11, 141; Ciamician a. Silber, B. 23, 1165).
Trimetric tables, melting at 100° when hydrated.

Methylene derivative

CH,<;^>C„H3.00.C02H. [149°]. Formed by

oxidising iso-safrol with alkaline EMn04 (0. a.

S.). Light-yellow needles, containing benzene
of crystallisation (from benzene).—CjHjAg^.

o-OXY-PHENYL-HEXENOIC ACID
0,H,(OH).C5H8.C02H. Anhydride 0„H,,Oj.
[64°]. (301°). Formed by boiling sodium sali-

cylic aldehyde withvaleric anhydride (Perkin, A.
147, 235). Prisms (from alcohol), insol. cold Aq.

An isomeric lactone, prepared by heating
phenyl-acetyl-butyrio acid, is oily (Brdmann, A,
254, 182).

OXY-PHENYL-HEXOIC ACID
0HMe(0H).CH(CH^h).CHj.C02H. [76°]. Small
prisms (containing aq).— CaA'^eaq: minute
prisms. Anhydride OuHijOj. Bemyl-valero-
lactone. [86°]. Formed by reducing benzyl-

acetylpropionic acid with sodium-amalgam
(Erdmann, A. 254, 182). Crystals (from CSJ.

o-OXY-PHENTtL-HYDSAZINE. Methyl
derivative C„H4(0Me).NH.NK,. [43°]. (240°).

By reducing C8Hj(0Me).N2.S0sNa with Zn and
glacial acetic acid there is formed the salt

CjH4(0Me).NjH,S0sNaaq; which is thenwarmed
with HClAq (Be'isenegger, A. 221, 314). Needles

(from ligroin). Yields B'HCl, W„'afifi„ and
B'C,H,N30,.

Acetyl derivative CjHjjNjOj. [125°].

Di-o-oxy-dl-phenyl-hydrazine. Di-ethyl
derivative {0„H,(OEt)!jNjHj. [89°]. Formed
by reducing the azo- compound N2(C,H,0Et)2 by
alcoholic ammonium sulphide (Schmitt a. Moh-
lau, J.pr. [2] 18, 202). Colourless needles, in-

sol. water, sol. alcohol and ether. The jre-iso-

meride forms colourless needles [85°] (Buohstab

J.pr. [2] 29, 300).

Tetra - oxy - oiphenyl - hydrazine. Tetra-
methyl derivative
C„H3(OMe)j.NH.NH.C,H3(OMe)j. BydrazodAr

methylhydroqumone. Formed by reducing the

di-methyl derivative of nitro-hydro-quinone in

alkaline solution (Baessler, B. 17, 2126). Con-

verted by acids into the tetra-methyl derivative

of tetra-oxy-diamido-diphenyl.
^-OXY-PHENYL-IMIDO-DIACETIC ACID.

Di-ethyl derivative of the omy-anilide
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OeH,(OEt).N(CH^CO^).CH,.CO.NH.C.H,.OBt.
[157^]. Got from CeH^(0Et).NH.CH2.C02H by
heating at 260° (BiaohofE a. Nastvogel, B. 22,
1790). Ctystalline, insol. hot water.

DI- o - OXY -DI-PHENYL-IMIDO-ACETO-
NITEILE. Di-methyl derivative C,,B.„NiO,
».«. NH(0H0y.C.H,.0Me)2. [123°]. Formed by
heating Cja4(0Me).0H(0H).0N with alcoholic
NH, at 70° (Voswinokel, B. 15, 2025). Tables,
insol. water, sol. alcohol.

o-OSY - PHENYL - o/3 - IMISO - PKOPIONIC
ANHYDEIDE. Di-benzoyl derivative
{C,H<(0H).CjH2(NBz).C0U0. Obtained by heat-
ing hippnrio acid with salicylic aldehyde dis-

solved in acetic anhydride with addition of
sodimn acetate (PlSohl a. Wolfram, B. 18,1183).
[160°]. OrystaUine solid. By boiling its acetic
acid solution with a few drops of aqueous HCl
it is converted into the benzoyl derivative of
imidocoumarin.

DI-o-OXY - DI -PHENYL-IffilDO-THIAZOLE.
Tetrahydride of the di-methyl deriva-

tive CH2<^^8|^^^^^^0:N.CAOMe.[128°].

Formed by. boiling di-anisyl-thio-urea with
C^H^Brj (Foerster, B. 21, 1864). Prisms. On
heating with CSj at 200° it yields the compound

<*'<CH '^°S>°^ [136°].-B'jHjPtCl.
:

un-

stable when moist.

p-OXY-PHENYL-INDAZOLE

0,H,<^g>N.OsH..OH. [195°]. Formed by

boiling its ethyl derivative with HIAq and a
little P (Paal, B. 24, 965). Groups of short
prisms, v. sol. HClAq, al. sol. ether.—B'HI.
[200°]. Large yellow plates.

Ethyl derivative. [118°]. Formed by
heating a cone, alcoholic solution of the ethyl

derivative of o-nitro-benzyl-p-amido-phenol with
tin and HCl. Pearly plates (from alcohol),

prisma (from benzene-ligroin), or needles (from

dilute HOAc). The tin double salt crystallises

in yellowish plates [138°].

OXY-PHENYL-INBOLE C„H„NO i.e.

O.H,<NH^^>O^^P)- t"- ^S3°J- P<»™ed by

heating the phenyl-hydrazide of «-oxy-aoeto-

phenone with ZnCLj at 160° (Laubmann, A. 243,

246). Amorphous pp., v. si. sol. ligroin.

DI-OXY-DI-PHEHYL KETOKE v. Di-oxY-

BENZOPHENONE.
Di-oxy-di-phenyl-fiiketone. Di methyl

derivative v. Anisil. Anisil forms a mono-
oxim [130°] and two di-oxims [195°] and [217°].

The (o)-dioxim [217°] forma a diacetyl deriva-

tive [139°], while the (i8)-dioxim [195°] forms an

isomeric di-acetyl derivative [130°] (Stierlin, B.

22, 877).
o-OXT-PHENYl MERCAPTAN

OeH,(SH)(OH). Thiopyrocatechm. [6°]. (217°

cor.). S.G. § 1-287 ; ^g 1-189. Formed by re-

ducing di-oxy-di-phenyl disulphidewith sodium-

amalgam (Haitinger, M. 4, 170). Formed also

by the action of potassium xanthate on diazo-

phenol chloride, the oxyphenyl ethyl xanthate

being subsequently saponified by sodium sul-

phide (Leuokart, J. pr. [2] 41, 192). Oil, vola-

tile with steam, si. sol. water. Attacks the skin.

;p-Oxy-phenyl mercaptan C,Hj(SH)(OH).
[S0°]. (168°). Formed in like manner from

p-diazophenol (L.). Crystalline mass, forming
a bluish-green solution in sulphuric acid.

—

Pb(S.C.H,.OH)j : bulky yellow pp. Oxidised in
alcoholic ammoniacal aolution by air todi-^-oxy-
di-phenyl disulphide [151°].

Acetyl derivative 0,H,(SH)(OAo).
(280°).

Di-acetyl derivative [66°]. Platea.

Ethyl ethers OjH^(SH)(OBt), [41°], (277°)
and C5Hj(SEt)(0H), [41°], (287°). Crystalline.

OXY-PHENYl-MEIHACBYLIC ACID is de-

scribed as Oxy-PHENYL-CKOTONIO ACID (o. «.).

OXY-DI-PHENYL-KEIHANE v. Benzyl-
PHENOL.

o-Oxy-tri-phenyl-methane CHPhj.CjH,OH.
[118°]. Formed by passing air through a solu-

tion of diazoamido-tri-phenol-methane aulphate,

and boiling the product in a current of CO,
(0. Fischer, A. 241, 362). Sol. alcohol and ether.

Di-p-oxy-di-phenyl-methane 0H2(CbH,.0H)s.
[158°]. Formed by fusing di-phenyl-methaiie
disulphonic acid with potash (Beck, A. 194, 818).

Plates or needles (from hot water), not volatile

with steam. Its sodium salts Ci^HiiNaO, and
OiaHjjNajOj form green solutions.—BaA".

Di-aaetyl derivative [70°]. Prisms.
Di-benzoyl derivative [15Q°]. Needles.

Di-methyl derivative CH2(CjH,.OMe)2.

[59°] (M.); [49°] (B.). (335°). Formed from
auisole, methylal, HOAc, and HjSO, (Ter Meer,

B. 7, 1200). Small plates (from alcohol).

Di-ethyl derivative CHj(C„H4.0Et),.

[39°]. Scales, v. sol. alcohol.

Isomeride v. Oxy-di-phenyii-oaebinol.

Di-^-ozy-tri-phenyl-methane

CHPh(CjH4.0H)2. Leucobenzawrin. [161"].

Formed from di-oxy-tri-phenyl-carbinol, zino-

dust and HCl (Doebner, B. 12, 1462 ; A. 217,

230). Formed also from di-amido-tri-phenyl-

methane by the diazo- reaction (0. Fischer, A.

206, 153), and from benzoic aldehyde, phenol,

and HjSO, (EussanofE, B. 22, 1943). Yellowish

needles (from dilute alcohol), al. aol. hot water.

Absorbs atmospheric oxygen when heated above
160°, changing to di-oxy-tri-phenyl-carbinol.

Potash-fusion gives di-oxy-benzophenone. Yields

a di-nitro- compound [134°].

Di-acetyl derivative [111°]. Platea.

Di-benzoyl derivative [130°].

Tri-oxy-tri-phenyl methane CH(0eH4.0H)j.
Leucawnn. Formed by reducing tri-oxy-tri-

phenyl-carbinol (aurin) with zino-duat and
NaOHAq (Dale a. Sohorlemmer, A. 166, 286).

Colourleaa prisms (from HOAc), al. aol. water.

Tri-acetyl derivative [139°] (Zulkow-

aky, A. 202, 197). Small needlea.

Tri-benzoyl derivative. Oryatala.

Tetra-oxy-di-phenyl-methaue ? C„H,20,.

Formed by fuaing oroin with NaOH (Barth, M.

3, 646). Needles, turning brown at 260°.

Tetra-oxy-tri-phenyl-metliane OuHijO, i.e.

CHPh(C„H.,(0H),)2. [171°]. Formed by reducing

the anhydride of the corresponding carbinol

(' resorcinbenzein ') with zinc-dust and HCl

(Doebner, A. 217, 236). Colourless needles (from

dilute alcohol). Beoxidised by alkaline

KjFeCye to the anhydride of the carbinol.

Octo - oxy - tri - phenyl - methane. Methy I

derivative C„H3(0Me)(0H).CH(0A(0H)J,
Formed from vanillin (lpt.),pyrogallol(l-67pt3.),

alcohol (20 pts.), and cone. HClAq (50pta.) (EtH,
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a. 3, 638). Colourless crystals, insol. water;
turned violet by HCl. An isomeride is formed
from vanillin and phlorogluoin.

jj-OXY-DI-PHENYl-MiiXHANE o-CARB-
OXYLIO ACID. Methyl derivative
C,H4(OMe).CHj.OjH,.002H. [111°]. Formed by
reduction of 0^i(0MeJ.C0.C5H,.C0.,H (Nonr-
liBson, B. 19, 2105). White needles, insol. Aq.

Oxy - di - phenyl - methane carboxylic acid
CA-GH2.CA(OH).C08H. [140°]. Formed
from sodium benzyl-phenol and COj (Paterno a.

Pileti, J. 1873, 440). Small needles (from water).
—AgA' : small needles (from water).

Ozy-di-phenyl-methane di-carbozylic acid
OH(OH)(0,iH4.00jH),. Formed, as K salt, by
heating 'diphthalylio acid' withKOHAq at 130°
(Juillard, 0. O. 1887, 1143). The free acid at
once forms the lactone [205°] which yields a
methyl ether [155°], an ethyl ether [99-5°], and
an amide [160°].

Ozy-di-phenyl-methane tri-carboxylic acid
C(0H)(0eH4.COjH)j,.CO^. Formed, as K salt,

by heating ' diphthalylio ' acid C202(06H4.COjH),
with KOHAq at 110° (Juillard). The free acid
changes to lactone.

Ethyl ether [108°].

Ozy tri - phenyl - methane carbozylic acid

C,„H,.0,»-«- CHPh(0sH,0H).0.H4.C0^. [210°].

Formed by reducing an alkaline solution of ozy-
tii-phenyl-carbinol oarboxylio anhydride with
powdered zinc (Fechmann, B. 13, 1616). Needles.

Di-ozy-tri-phenyl-methane carbozyllc acid

C.H,(0H)j.CHPh.CBH4.C0jH. [184°]. Formed
by reduction of di-oxy-tri-phenyl-carbinol carb-

oxylio anhydride with zinc-dust and NH^Aq
(Fechmann, B. 14, 1859). Converted into

anthranol by HjjSO,.

Di-ozy-tri-phenyl-methane carbozylic acid

CA(C02H).CH(C^4.0H),,. [225°]. Formed by
boiling phenol-phthalein with zinc-dust and
NaOHAq (Baeyer, A. 202, 80 ; 212, 350).

Di-acetyl derivative [146°]. Needles.

Anhydride Oa,H„Os- [214°-217°]. Formed
by reducing phenol-phthalein-anhydride with
zinc-dust and alcoholic NaOH. Small needles

(from alcohol). Warm HjSOj forms a 'green

solution turning red.

OXY - PHENYL - PENTAMETHEWYL HY-
DKIDE V. PHENYIi-METHYL-FUKFrBINB.

OXY -DI-PHENYL-DI-METHYL-Dl-AMIDO-
BTTTYBIC ACID. Lactone

Q ^C(NMePh)j.QH^_ Phmyl-methyl-smcimidc.

[157^. Got by heating succinic acid with

phenyl - methyl - amine (Piutti, O. 16, 160).

Needles or prisms, si. sol. ether.

iJ-OXY-DI-PHENYL-METHYL-ABIINE.
Methyl derivative MeT!i(OeB.^){C^H,.OM.e).

(313°). Formed by methylation of p-oxy-di-

phenyl-amine (PhiUp a. Calm, B. 17, 2433).

Oil, with an odour like geranium or violets.

OXY - DI -PHENYI. - TETEAMETHYtENE -

ftTTINONE (so-called) C„H,„03. The following

derivatives of this body are formed by the action

of bases on the quinone C,bH,oOj got by oxidis-

ing di-phenyl-butinene (Zincke a. Breuer, B. 13,

631; A 226, 38).

Imide C,.H,(0H)<^2; . [174°]. Bed

pktes, yielding a diacetyl derivative [201°].

Aqneons SO^ forms 0,^0, [187°].

^0Methylimide C,.H,(OH)<;yjjg . [170°J.

JEthylimide [180°]. Brown needles.
Phenylimide C,eH,(OH)0(NPh). [158°].

o-Tolylimide [108°]. Bed needles.
p-Tolylimide [155°]. Violet needles.
(a)-Naphthylimide [148°].
Isomeride 0,^,(OH)Oj. [144°]. Formed by

warming the quinone 0,(,H,„02 with dilute
NaOH (Z. a. B.). Needles or prisms (from
alcohol). Yields phthalic acid on oxidation.
Aqueous SOj yields an oxyininhydrone [155°].
HI reduces it to an oxyhydroquinone [73°].—
Ca(C,iiH303)2.—BaA'j.—AgA' : brownish-red pp.

Acetyl derivative Oj^B^fit. [111°].
Benzoyl derivative. Monoolinio crystals.
DI - OXY - DI - PHENYL -IBI - METHYLENE

((i-THIO-HEEA. Di-methyl derivative
gHj.OH2.N.0,H4.OMe riiAoi t- 3,
CH,.S-ic:N.cX0Me- t"^ 3- formed from

di-anisyl-thio-urea and trimethylene bromide
(Foerster, B. 21, 1872). Prisms (from alcohol).

Di - OXY - DI - PHENYL - DI - METHYL-
ETHYLENE - DIPYRAZOLE G^n^fi^ »•«•

^^^< CO.CH.CH,.CH,.CH.CO>^^^- formed,

by splitting off alcohol (2 mols.) from the phenyl-
hydrazide of di-aoetyl-adipio ether (Perkin a.

Obrembsky, B. 19, 2049 ; G. J. 57, 206). Small
oiystals, solid at 250°. Sol. acids and alkalis.

OXY -PHENYL -METHYL -ETHYL -PYEAZ-

OLE C,^,AO i.c. NPh<^0;ggf. [108°].

Formed by heating ethyl-acetoacetic ether with
phenyl-hydrazine at 140° (Knorr a. Blank, B. 17,

2051). Crystals (containing aq). Oxidised by
nitrous acid- to OjiHjjNA [160°].

OXY - PHENYL - METHYL-ETHYL-PYEIM-

IDINE OPh-^l^-Qj^gj^OEt. [167°]. Formed

from benzamidine hydrochloride, ethylaceto-

acetic ether, and dilute (10 p.o.) NaOHAq (Pin-

ner, B. 22, 1625). Prisms.
Di - ozy - phenyl - methyl - ethyl - pyrimidine.

Ethyl derivative

C,H,{OEt).C<^;^|^^j>0Bt. [194°]. Formed

from ethyl-acetoacetie ether and ^-ethoxybenz-

amidine (Pinner, B. 23, 2955). Needles (from

alcohol), m. sol. hot alcohol.

OXY-PHENYL-BIMETHYL-TETRAHYDEO-
PYEIDINE V. BENZTLrDENE-DIAOETONE-AIiOAMINE.

OXY-PHENYLMETHYL KETONE v. Oxy-

AOETOPHENONE and Benztl-cakbinol.
DI-OXY-DI-PHENYL-DI-METHYL-PYEAZ-

INE DIHYDEIDE NPh<^^^-^^jjg>NPh.

[183°]. Formed from phenyl-a-amido-propionio

acid and Ao^O in the cold (Nastvogel, B. 22,

1794 ; 23, 2012). Needles, insol. water.

An isomeride [146°] accompanies the pre-

ceding body. On heating with KOHAq both

compounds yield OibHooNjOs [80°].

OXY-PHENYL-METHYL-PYBAZOLE

NPh<^^g^'g. [127°]. (287° at 265 mm.).

Preparation.—1. By heating acetoacetic ether

with phenyl hydrazine (Knorr, B. 17, 550, 2032;

A. 238, 137).—2. By the action of NH,Aq and
HjS on (/3)-phonyl-azo-orotonio ether (Bender,

B. 20, 2748).
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Properties.—Crystals, sol. hot alcohol. Yields

broiao-, dibromo-, and di-ohloro- derivatives.

Condenses with oinnamio aldehyde, acetone, and
acetoacetic ether. Zinc-dust reduces it to
phenyl-methyl-pyrazole. Excess o£ phenyl-
hydrazine forms, on boiling, Cj„H,,Nj02, whence
C2„H,eN,02{S03H)2. Nitrous acid forms CioHjNaOa
[137°]. Diazobenzene chloride forms a com-

pound NPh<;^^g=^^^^ [155°], which is also

got by heating azobenzeue-aoetoacetio amide with
phenyl-hydrazine at 130° (Leuckart a. Holzapfel,

B. 22, 1406 ; Buchka, B. 22, 2541). SjCl^ forms
a product which crystallises from alcohol as
Cj„H„N,S0.^01H0Et (Sprague, 0. J. 59, 334).
Alloxan forms a compound OuHi^NjOj, whence
dilute potash gives OisHnNjOj, converted by hot
potash into CnHjjNjOj, which on heating with
alcohol gives rise to oxy-phenyl-methyl-methyl-
ene-pyrazole [178°] (PeUizzari, A. 255, 230).

Ozy-phenyl-di-methyl-pyrazole ChHi^NjO i.e.

NPh<^=6Mf^- [1"°-120°]. Formed by

heating methyl-aoetoacetio ether with phenyl-
hydrazine at 140° (Knorr, B. 17, 2050 ; A. 238,

162). Porme'd also by heating oxy-phenyl-

methyl-pyrazyl-acetio acid. Crystalline powder.
Ozy-phenyl-di-metliyl-pyrazole C„H,jNjO i.e.

NPh<^°-gg^. Anfipyrme. [113^. Formed

by methylation of oxy-phenyl-methyl-pyrazole
(Knorr, B. 17, 2032) and by heating acetoacetic

ether with s-phenyl-methyl-hydrazine (Knorr, 4.
238, 203). Monoolinic crystals (from water) ; v.

sol. water, alcohol, and ether. Febrifuge. FeClj

colours its solution deep-red. Nitrous acid gives

a bluish-green colour. Sodium added to its

alcoholic solution liberates methylamine.

KsFeOya and HCl give a yellow colour. Chromic
acid gives an orange pp. (Gay a. Fortune, Ph. 18,

1066). Gives the usual reactions for alkaloids.

ICl solution forms crystalline C„H„INi50 [160°]

and Ci.HiJNjOICl [142°] (Dittmar, B. 18,1617).

Bromine forms CnHijBrjNjO [c. 150°], whence
water ^elds C„H„BrNp [117°]. HNO^ forms

CiiHiiNaOj, which explodes at 200°. Alloxan

y-1^^ !Me.cSe>«-0(OH)<CO:N>0' '^

composing at 261°, whence boiling cone. HClAq
forms Cija.^NjO, [238°] (PeUizzari, 0. 18, 340).

Benzoic aldehyde in presence of HCl forms

benzylidene-di-antipyrine OjgHjjN^Oj [201°].

Combines with chloral.

Salts. —B'jHjPtClj 2aq. — B'^H^FeCys. —
B'08Hj(N02)aOH. [188°]. Long yellow needles.

Oxy-phenyl-tri-methyl-pyrazole CjjHuNjO

at 153[83°]. (286°„Bi,/CO—CMe
t.e. NPh<;jjjjj^cMe

mm.). Formed by heating antipyrine with Mel
and MeOH (Knorr). Crystals, v. sol. water and
alcohol. Yields a piorate [94°].

Oxy-phenyl-tri-methyl-pyrazole 0,jH„NsO

i.e. NPh<^^-g^^^ [56°]. (302° i. V.).

Formed from oxy-plienyl-methyl-pyrazole

NaOMe, and Mel (Knorr, A. 238, 165), and also

by heating di-methyl-acetoaoetio acid with
phenyl-hydrazine. Insol. water, v. sol. alcohol.

Ozy-di-phenyl-methyl-pyrazoleCuH^N^O i.e.

[150°]. Formed by methyla-NPh<C0-<5H
SrMe.OPh-

tion of oxy-di-phenyl-pyrazole (Knorr a. Klolz,
B. 20, 2549). Needles (from ether), si. sol.

boiling water. Bromine in chloroform forms a
di-bromide, whence water liberates G,,H,,BrN,0
[110°-120^.

S alts.—B'HOl : needles.— B'.H.PeCy..—
B'G.H,(N0,)30H. [170°]. Yellow prisms.

Oxy-di-phenyl-methyl-pyrazole

^^^<NPh'.CMe • [^22°]. Formed by heat-

ing hydrazobenzene with acetoacetic ether at
120° ; the yield being 60 p.c. of the theoretical
(Miiller, B. 19, 1771 ; Perger, B. 19, 2140 ; M. 7,

191). Crystals (containing ^aq), v. sol. alcohol.

OXT-PHENYL-METHYI-PYBAZOIK OABB-

OXYLIC ACID NPh<^2l6^^^^ . [221°].

Made from its ether, which is got by heating oxal-

propionio ether with phenyl-hydrazine at 120°

(Arnold, A. 246, 331). Plates (from alcohol).

Ethyl ether 'BiA'. [149°].

Oxy-pheayl-methyl-pyrazole carboxylio acid

NP^<S=o\cO^- [13*°J- Got from its

ether [85°], which is formed by heating acetone

dicarboxyHc ether with phenyl-hydrazine (Peoh-

mann, A. 261, 171). Prisms, sol. alcohol.

Ozy-phenyl-methyl-pyrazole dicarboxylio

acid NPh<^^§5-^^^-°0^. [229°].

Formed by saponifying its ether. Needles (con-

taining aq), si. sol. cold water. Gives a dark-

violet colour with FeClj.

Ethyl ether EtjA". [130°]. Formed by
heating oxalsucoinic ether with phenyl-hydraz-

ine at 170° (Wislioenus, B. 22, 888). Needles.

Oxy-phenyl-di-methyl-pyrazole carboxylio

acid NPh<^^g^f^^^'^ . [178°]. Ob-

tainedfrom its ether [138°], which is got by heat-

ing acetyl-succinic ether with phenyl-hydrazine

at 150° (Knorr). Needles (from water).

DI - OXY - DI-PHENYl - DI - METHYL - DI-

PYRAZYL C.^H,sNA i-e-

NPh.CO \pTT pTT/'^O -^^^ Formed hv
N :CMe>™-°^\CMe:N '

*°™^* "^

the action of phenyl-hydrazine (3 mols.) on

acetoacetic ether (2 mols.). Formed also by

the action of phenyl-hydrazine on di-aoetyl-

succinio ether, on isocarbopyrotritaric ether and

on thioacetoacetic ether (Knorr, B. 17, 2044,

2058; 22, 160; Buchka a. Sprague, B. 22,

2554). Formed also from |8-phenyl-azo-crotonio

ether, alcoholic NH, and HjS (Bender, B. 20,

2749). Yellowish powder. Decomposes on

heating without melting. Insol. neutral sol-

vents, sol. alkalis. Gives the pyrazole-blue re-

action. Yields a bromo- derivative [217°].

Di - oxy -di - phenyl - tetra - methyl - dipyrazyl

f^;gO^CMe.CMe<^0^:r •
^64°].

Formed by oxidation of oxy-phenyl-di-methyl-

pyrazole with nitrous acid (Knorr a. Blank, B.

17, 2050). Long prisms (from HOAo), insoL

water and alkalis, sol. oono. H^SO,.
Dl-oxy-di-pheuyl-tetra-methyl-dipyrazyl

NPh.CO s^p(,<SO-gPli Bis-mtmrme.
NMe.CMe^^^ ^GMe.NMe ^"

[245°]. Formed by methylation of the preceding

body (Knorr, .4. 238, 210). Crystals (from MoOH),
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newly insol. water.—B'H2Cl2 2aq.—B'^jPtCIj:
orange-red prisms. Piorate [o. 161°]i

Bi-oxy-di-phenyl-di-methyl-dipyrazyl gnl-

phide (^__:(ijyjg_>CHVs. Formed by adding

phenyl-hydrazine (2 mols.) dissolved in HOAo
to thio-aoeto-aoetio ether (1 mol.) in the cold
(Buchka a. Sprague, B. 23, 849). Formed also

from oxy-phenyl-methyl-pyrazole and SCl^ in
cliloroform. Small needles, decomposing at
183° mthont melting ; si. sol. alcohol, sol. alkalis.

OXY-PHENYL-METHYL-PYBIDAZINE

NPh<^°:^^g>CH. [82°]. Formed, together

with its ohloro- derivative [1B7°], from the an-
hydride of the phenyl-hydrazide of levulic acid

and PCI, at 160° (Aoh, A. 253, 47). Translucent
crystals, v. sol. alcohol. Na added to its alcoholic

solutions forms a compound CjHjjNj? [200°],

coloured violet by HjSOj and Crd,.—B'HCl.
Sl-ozy-plienyl-metliyl-pyridazme

NPh<^°:^^g>OH,. [196°]. Formed from

the chloro- derivative, mentioned aborve, by treat-

ment with alcoholic potash, the resulting

NPh<^^^||^^*)^CH [146°] being heated with

HCIA.q at 130°. White needles, si. sol. hot water.
OXY-iz-PHEMTL-DI-METHYI-PYEIDINE

C„H„NO i.e. NPh<^^^:^g>CO. Phmyl-

lutidone. [197°]. (above 860°). Formed by
the action of aniline on methyl dehydraoetate
(Perkin, B. 18, 682; C. J. 51, 498), and also by
heating its carbozylic acids (Conrad a. Guthzeit,

B. 20, 161 5 22, 85). Needles or prisms (contain-

ing aq), V. sol. hot water and alcohol.

—

B'jHjPtClj : yellow needles (from water).

—

B'C„Hj(N02)30H. [95°]. Transparent plates.

Ozy-phesyl-di-methyl-pyridine

NMe<^p^g:^]^CPh. Methyl-phmyl-^-pieo-

lostyril. [112°]. Formed by heating 'methyl-
carbo-phenyl-lutidylium dehydride ' with cone.

HClAq at 180° (Hantzsch, B. 17, 2915). Prisms.

B'HC12aq.—B'jHjPtClB 3aq : crystalline powder.
m-Qxy.{Py. 3)-phenyl-(P3/. l:5)-di-methyl-

pyridine C„H,3N0 i.e. C|iH,(OH).C5NH2(CH3)j.
Oxy-phenyl-hiUdme. [191°]. From the cor-

tesponding amido- compound by the diazo-

reaction. White crystalline solid (Lepetit, B.
20, 2899).-B'HCl 2aq.-B'^^tCl,. [c. 200°].

OXY - c -PHENYL -DI-METHYL -PYKIDIN

E

CABBOXYLIC ACID C„H,sNOa i.e.

NPKoMe:c5^>CO- [257°]. Formed by

heating the dicarboxylio acid at 227° (Conrad a.

Guthzeit, B. 20, 161, 947; 22, 84). Formed also

from ;8-phenyl-amido-crotonic ether and NaOEt
at 90° (Knorr, B. 20, 1899). Satiny needles.

Melts at 267° vfhen quickly heated.—BaA'2 4aq:
needles, v. sol. water.

Methyl ether MeA'. [152°]. Formed from

methyl dehydraoetate and aniline (Perkin, jun.,

S. 18, 682; C. X 51, 498). Needles.

Oxy-phenyl-di-methyl-pyridlne dicarboxylic

acidNPh<g^-«(^Og>CO. Got by electro-

Ivsis of its ether. Prisms, v. sol. hot alcohol.

-Ba(HA")jaq.
Ethyl ether EtjA". [171°]. Formed by

boiling an acetic acid solution of aniline ami
the product of the action of COClj on ouprio
aoetoacetic ether (Conrad a. Guthzeit, B. 19, 25;
20, 161). Crystalline solid, v. sol. alcohol.-

-

B'jHjPtCl,. [120°]. Orange-yellow pp.
m-Oxj.{Py. 3)-plieiiyl-(P2/. l:5)-di.metliyl.

pyridine-(Pj/. 2:4)-di-carbozylic acid

C,Hj(0H).0,N(CH,),(C0JE)2. m-Oxy-phenyl.
lutidine-di-carboxyUc acid.

Di-ethyl.etherA."Mi. [174°]. From the
corresponding amido- compound by the diazo-
reaction (Lepetit, B. 20, 2398). White needles.

OXY-PHENYL-METHYL-PYBIMIDINE

c^K^:g^>0H,. [216°]. Formed by mixing

a solution of benzamidine hydrochloride (1 mol.)
with acetoaeetic ether (1 mol.) and NaOH (1
mol.). Formed also by the action of benzimido-
ether CPh(NH).OEt on acetoaeetic ether at
100° and of benzamidine on acetyl-malonio
ether (Pinner, B. 18, 759, 2851 ; 22, 1624, 2617 ;

28, 3820). Needles, v. sol. alcohol, si. sol. water.

—B'^HiPtCl, 2aq.—B'CeHj(N02)30H. [189-].—
B'jHjCrjG, 5aq. [177°]. Orange-red prisma.

Acetyl derivative CisHi^N^O^. [41°].

Ethyl derivative G„H„(OEt)Nj. [31°],

(300°). Formed from chloro-phenyl-methyL
pyrimidine and NaOEt. Thick prisms. —
BHC12aq. [86°].-B'HCl. [149°].—B'jH.,PtCl,.
[197°].—B'HIJaq. [144°]. Yellow prisms.

Oxy-phenyl-methyl-pyrimidine

CMe<^^=^Q^>CHj. [288°]. Formed from

acetamidiue hydrochloride, benzoyl-acetio ether,

and dilute (10 p.c.) NaOHAq (Pinner, B. 22,

1G18). Needles, m. sol. hot alcohol,

Oxy-phenyl-di-methyl-pyrimidine

CPh'^^=gQ^>CHMe. [203°]. Formed from

benzamidine hydrochloride, methyl-acetoaoetio

ether.andNaOHAq (Pinner, B. 22, 1624). Needles.

Oxy-di-pbenyl-methyl-pyrimidine

CPh<^-^Q'^>CHMe. [250°]. S. 1-95 at 20°.

Formed from benzamidine and o-benzoyl-pro-

pionic ether (E. v. Meyer, J.pr. [2] 39, 197 ; 40,

303; Schwarze, J. pr. [2] 42, 12). Minute
needles. Oxidised by EMeO, to oxy-di-phenyl-

pyrimidine carboxylic acid [286°]» Yields a
methyl derivative [122°].

Di-oxy-phenyl-methyl-pyrimidine, Ethyl

derivativeO,B.,(OM).C-^-^^^yCB^[Ue°].

Formed by mixing o-ethoxy-benzamidine hydro-

chloride with NaOH and acetoaeetic ether (Pin-

ner, B. 23, 2953). Short columns, v. sol. alcohol.

An isomeride [204°] is formed from ^J-ethoxy-

benzamidine and acetoaeetic ether or acetyl,

malonic ether.

Di-oxy-phenyl-di-methyl-pyrimidlne. Ethyl

derivative CA(OEt).C<^;^^^>CHMe.

[216°]. Formed from^-ethoxy-benzamidine and
methyl-acetoacetic ether (P.). Small prisms.

Beference, — Bbomo - oxy - phenyl - meihyIi-

PYEIMIDINE.

OSY-PHENYL-DI -METHYL -PYRIMIDINE
CARBOXYLIC ACID

CPh<^;gQ>CH.CH,.CO,H. [259°]. Got

by saponifying its ether. Needles, si. sol. water.
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Ethyl ether 'EtA'. [178°]. Foiined from
Boetyl-suooinio ether and benzamidine (PinnEr,

B. 22, 2618). Crystals, si. sol. water.

OXY-PHENYL -METHYL - PYRIMIDYLIIE-
THYL METHYL KETONE

CPh-^^-^^^^0.CH2.C0.CHs. [225°]. Formed

from di-acetyl-succinic ether and benzamidine
(Pinner, B. 22, 2622). Needles, si. sol. alcohol.

OXY-PHENYL-METHYL-PYEIMIDYL PSO-
PIONIC ACID

CPh<^^;^^^>CH.CH,.CH,.CO,H. [215°].

Formed by saponification of its ether [145°],

which is got by the action of benzamidine on
acetyl-glutario ether (Pinner, B. 22, 2620).

Powder, si. sol. water.

OXY-TEI-PHENYL-METHYL-PYBEOLE

C^H„NO i.e. ^^Ko^h^'- Tri-phenyl.

methyl-pyrrholone. [139°] and [143°]. Formed
from C|,H5.CBz;CHBz arid alcoholic methylamine
(Japp a. Klingemann, B. 22, 2884; 0. J. 57,

698). Colourless rhombohedra [189°] ; a:e

= 1:2 "434. Occurs also in triclinio forms [143°]

;

a:b:c = -906:1: -870 ; o = 79° 52'
; ;8 = 86° 3'

;

y= 70° 26' (Tutton, G. J. 57, 724). Oxidised by
chromic acid to OzjHijNOg [167°]. Bromine in

chloroform yields CjaHuBrNO [150°].

Dihydride T^^^KoSPh^^'- ^""

phenylmethylpyrrhoUdone. [153-5°]. Mol. w. (by

Eaoult's method) 335 (oalo. 327). Formed by
reduction of the preceding body by sodium and
boiling amyl alcohol. Monoclinio needles

;

o:6:e= 1-655:1:1-048 ; j3 = 88°29'.

Oxy-tetra-phenyl-methyl-pyrrole CjjHjjNO

i.e. NMe<^^j^;^^^''. [161°]. Formed by

heating CsH5.CBz:CBz.C6H5 with alcoholic

methylamine at 200°, and also from benzoyl-tri-

phenyl propiomethylamide and KOH (Klinge-

mann a. Layooek, C. J. 59, 146; B. 24, 518).

Small yellow monoclinio plates (from boiling

alcohol), V. sol. CSj.

OXY-PHEHYL-METHYL-PYEKOLE CASB-
OXYLIC ACID. Ethyl ether

NH<CMei^Sf [^''°J- ^°™^^ ''^ *^'

action of alcoholic ammonia on phenyl-acetyl-

Bucoinic ether (Emery, 4. 260, 152). Needles.

Oxy-phenyl-methyl-pyrrole dihydride carb-

oxylic acid NPh<^0-CH^^3j>CH,. [188°].

Obtained from its nitrile, which is made from
levulio ether, HCy, and alcoholic aniline (Kuh-

ling, B. 22, 2364). Hard prisms, si. sol. water.

Amide [liT^. Needles.

Nitrile. Oil. Converted by NHj and H^S

fntoNPh<CO-J^CH^^^j>CH,. [193°]. Hy-

droxylamine forms the amidoxim [120°].

OXY - PHENYL - METHYL - QTTINAZOLINE

C„H.<^^-™j^. [131°]. Formed by the action

of KOH and Mel at 120° on o-benzoyl-amido-
benzamide or on oxy-phenyl-quinazoline (Komer,
J.pr. [2] 36, 162). Shining lamellffi, sol. alcohol.

Iaoin8rideC.H,<^°-^^^. [147°]. Formed

by heating the acetyl derivative of o-amido.
benzoic anilide (K.). Four-sided prisma.

OXY . PHENYL - METHYL - QUINOLllifK
CMe:CH.Q.C(OH):CH „qiot w j^ ,. .

CH=CH.C.N=icPh- P9^ ]• Formedbyhoat-

ing its carboxylio acid at 250° (Just, B. 19,
1544). Plates (from alcohol).

Isomeride v. Flavenol.

OXY - PHENYL - METHYL - ftTmrOLINE

CAEBOXYLIC ACID QMe:CH.C.C(OH):C.OO^
iiaai>ui>.xiiit. a^iii p2 :CH.O.N=^CPh .

Formed by saponifying its ether [236°], which is

got by heating to 160° the product of the action
of CjH,MeN:CClPh on sodium malonio ether
(Just, B. 19, 1542). v. si. sol. water and alcohol.

OXY - PHENYL - METHYL - IPy.) . ftUINO-
N NPh

xO . C : CMe
PYEAZOL OAv I

• Inner • anhy.
\n : C(OH)

dride of o-amido-di-phenyl^methyl-pyrasol-carb-

oxyUc acid. [261°]. Formed by reduction of

o-nitro-di-phenyl-methyl-pyrazol-carboxylioaoid

with SnClj (Knorr a. Jodicke, B. 18, 2262). Fine
needles. Y. sol. alcohol, chloroform, and acetic

acid ; insol. water, alkalis, and dilute acids. It

can be distilled undecomposed. It is a very

stable body. By sodium and alcohol it is re-

duced to a hydro- compound which dissolves in

strong HjSO, with a deep-green colour.

OXY - PHENYL-METHYL - QUINOXALIKE

C,HsMe<;^^:^^). [198°]. Formed from (1,3, 4).

tolylene-diamine and phenyl-glyoxylio acid

(Hinsberg, A. 237, 352). Pale-yellow needles.

7-0XY-7-PHENYL-S-DI-METHYL.STJCCINIC
ACID CHPh(OH).CH(COjH).CHMe.C0jH.
Phenyl-homo-itamaUc acid. The free acid is un-

stable, but the salts CaA"3aq,BaA"2aq,andAg2A"
are got by boiling its lactone with bases (Pittig

a. Penfield, B. 216, 119 ; 20, 3179).

Lactone. [177°]. Phmyl-hcnmpa/raeomc

acid. Formed frombenzoic aldehyde, sodinmpyto-
tartrate, andAc^Oby heating for 10 hours at 130°.

Plates (from water). Yields AgA'. Forms phenyl-

butylene (177°) on distillation. Cone. HBr at0°

forms CHPhBr.CH(C0jH).CHMe.C02H [149°]

which on warming with water becomes

CHPh:CH.CHMe.GOj:. The lactone [177°] is

accompanied by an isomeride [124-5°]. The

lactone [177°] yields on distillation methyl-

naphthol [89^, while the isomeride yields an

isomeric methyl-naphthol [92°]. Both methyl-

naphthols yield (;8)-methyl-naphthalene on dis-

tillation vrith zinc-dust.

o - Oxy • phenyl - di - methyl - succinic acid

CsH,(OH).CH,.CH(OOjH).CHMe(COJH). [145° -

150°]. Formed by reducing coumaryl-propiomo

acid in alkaline solution with sodium-amalgam

(Fittig a. Brown,'.4. 255, 288). Crystals, v. sol.

water.—BaA".—CaA".—AgjA'': curdy pp.

Oxy-phenyl-methyl-Buccinic acid is described

as Oxy-BENZTli-SUOCINIO ACID.

OXY-DI-PHENYL-METHYL.4(-THI0-rEEA
Methyl derivative
CsH,,(OMe).NH.C(SMe):NPh. [80°]. Formed

by the action of Mel on phenyl-anisyl-thio-mea

(Foerster, B. 21, 1870). Long white needles.
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Di.oxy-di-phenyl.inetliyl-ij/-tliio-iirea. Di -

methyl derivative
C„H,(OMe)JTH.C{SMe):NC,H,OMe. [87°]. Made
by heating di-aniByl-thio-urea with Mel at 100°
(Foerster, B. 21, 1860). Prisms, v. e. sol. hot
Blcohol. Yields on distillation MeSH and a sub-
stance [56°] which on boiling with dilute HOI
gives di-anisyl-urea [184°].—C.aH.aNjSa^HCl

:

white plates.—B'jH^PtClj : prisms.
OXY-PHEUYL-NAPHTHYIi-ACETIC ACID

CPh(0,»H,)(0H).C02H. The salt NaA'2aq
[143°] is formed from sodium phenyl (o)-naph-
thyl ketone, water, and OOj (Beolsmann, B. 22,
913).

oa-DI-OXY-PHENTL-NAPHTHYL -KETONE
OA(OH).CO.C,<,H,(OH). [0.106°]. Formed by
heating (i>)-phenonaphthozanthone with alco-

holic potash at 200° (Phomina, A. 257, 93).

Yields a methyl derivative [66°], an acetyl

derivative [137°] and an acetoxim [196°].

The o/3-i8omeride [169°] yields K^i." and a
methyl derivative [68°], an ethyl derivative [c.

141°], an acetyl derwaiwe [108°], an acetomim
[188°], and a phenyl-hydrazide [198°].

DI-OXY-DI-PHEHYI-OCTANE
CPhPr{OH).CPhPr(OH). [64°]. Formed by the
action of sodium-amalgam on a solution of

phenyln-propylketone in dilate alcohol (Schmidt
a. Fieberg, B. 6, 499). Needles (from acetone).

Di-oxy-di-phenyl-octaneC„H,3CMe{CsHjOH)j.
[83'5°]. Formed from methyl hexyl ketone,

phenol, and HCl (Dianin, J. B. 1888, 534).

Nefidles. Yields a di-benzoyl derivative [114°].

OXLY-PHENYL-OXANTHKANOL CjoH,.,0,

U. Cft<^5)H)(o.H,.OH)>OaH.. [194°].

Formed by oxidising oxy-phenol-anthranol with
KMnOj (Pechmann, B. 13, 1617). Yellowish
crystals. Yields anthracjuinone on oxidation.

Acetyl derivative 02211,504. Needles.
Di-oxy-phanyl-ozanthranol v. Phenol-

PHTHALIDEIN.

OXY-PEEKYL-ISO-OXAZOLE

CPh<^!°-^>CO. [147°]. Formed from benz-

oyl-aoetio ether and hydroxylamine in acid,

neutral, or ammoniacal solution (Olaisen a.

Zedel, B. 24, 141; Hantzsoh, B. 24, 502).

Needles, si. sol. cold alcohol. HClAq at 120°

yields the oxim of acetophenone. Ammonia

forms CPh-^^^^aCNH, [168°]<

palmityl chloride, and AICI3 (Erafit, B. 81,

Yields a

nitroBO- derivative CPh-^^(q^>CO [143°]

DI-OXY-DI-PHENYL OXIDE C.jH.oO, i.e.

0(CuH^0H)2 ? Formed from phenol and OrOjOlj

(Etard, Bl. [2] 28, 276). Amorphous powder.
Yields qninone on oxidation, v. EEsoRcrN.

DI-OXY-DI-PHENYI-OXINDOIEOjoHi^NOa

».«. TSS<^Q*yC(Gfifi^)^. Phenolisatin.

[220°]. Formed by adding HjSO^ to a mixture
of isatin and phenol (Baeyer a. Lazarus, B. 18,

2641). White needles, insol. water, sol. alkalis.

Acetyl derivative Oj„H,40,NAc. [185°].

Colourless needles (from HOAc).
Di-methyl derivative OjDHiaMejNOj.

[65°]. Made from anisole, isatin, and HjSO,.

^-OXY-PHENYL PENTADECYI KETONE.
Methyl derivative O.sHsi.CO.C^Hj.OMe.
[70*5°]. (280° at 15 mm.). Formed from anisole.

Ethyl derivative 169°}. (289 at 15 mm.).
Formed in like manner from phenetole. Plates.

Di-oxy-phenyl pentadeoyl ketone. Di-
methyl derivative. [63-5°]. (290° at
15 mm.). Formed in like manner from the di-

methyl derivative of resoroin (K.). Plates.

DI-OXY-PHENYL-PENTAKE
CHPh(OH).CH(OH)Pr. [82°]. (287°). Formed
by the action of alcoholic potash on a mixture
of benzoic and isobutyrio aldehydes (Swoboda,
M. 11, 890). White crystals, v. sol. ether.

Di-acetyl derivative C.-HjoO.. [66°].

(297°).

Di-ozy-phenyl-pentane
CHPh(OH).CH2.CH2.CH,.CH2.0H. [54°].

Formed by reducing benzoyl-butyl alcohol with
sodium-amalgam. The glycol is extracted with
ether (Kipping a. Perkin, jun., C. J. 57, 312).
Needles (from benzene), v. sol. ether.

Di-ozy-di-phenyl-pentane CEt2(C5H,0H)2.
[200°]. Formed from di-ethyl ketone, phenol,
and HCl (Dianin, /. B. 1888, 534). On fusion

with NaOH it yields CsH„.0„H40H [76-5°] (253°).

OXY-PHENYL-PENTENOIC ACID v. OxY-
PHENYIi-ANGELIO ACID.

DI-OXY-DI-PHENYL-PENTINOIO ACID.
Di-methyl derivative
CeH4(OMe).CH:CH.C(002H):CH.CeH,OMe.
[160°]. Formed from ^-methoxy-benzoio alde-

hyde, sodium succinate, and AojO (Fittig a.

Politis, A. 255, 299). Long yellow needles

(from HOAc).—^BaA'2 2aq: silky plates.

—

CaA'2 3aq.—AgA : light-yellow pp.
OXY - PHENYLPHENYLEKE - ANTHSA

.

QUINONE DIHYDKIDE C2sH,50,.t.e.

C0<^
CeH,(OH),\

>Cd>C,H5Ph. [266°]. Formed by

fusing truxone with potash (Liebermann a. Ber-

gami, B. 23, 321). Yellow needles, si. sol. alco-

hol. Yields an acetyl derivative CjsHijAcO,
[180°], V. sol. HOAc.

OXY-DI-PHENYL-PEOSPHINE. Phenyl
derivative P(C,H,)2.0Ph. (265°-270° at 62

mm.). S.G. "f 1'14. V.D. 10-02 (obs.). Got
by heating PPhjCl with phenol (Michaelis a.

La Coste, B. 18, 2109). Oil. Beadily absorbs

oxygen from the air, becoming (CsH5)2P0.0Ph.
Sulphur yields (C^HJ^I'S.OPh [124°]. Selenium
forms Ph2PSe(0Ph) [115°]. Yields a crystalline

methylo-iodide [c. 136°] and a benzylo-ohloride

Ph2P(0Ph)0,H.Cl [232°-236°].

TETEA - OXY-DI -PHENYL - PHTHAIIDE.
Anhydride v. FiiUOKEscEiN.

OXY-PHENYL-PHTHALIMIDE v. Amido.
PHENOIi.

DI-OXY-DI-PHENYI-PEOPANE
0Me2(C8H40H)2. [154° cor.]. Got from acetone,

phenol, andBzCl (Dianin, J.B. 1888,634). Flat

needles. Yields, on soda-fusion, jp-isopropyl-

phenol [61°].

OXY-PHENYL-PBOPIOLIC ACID v. Coo-
UABILIC AOm.

o-0XY-,8-PHENYl-PE0PI0NIC ACID
CjH5.0H2.CH(0H).C02H. [98°]. Formed from
phenyl-acetic aldehyde, HCy, and HOI (Erlen-

meyer, B. 13, 303 ; A. 219, 179). Got also by
reducing phenyl-glycidio acid with sodium-
amalgam (Plochl B. 16, 2823). Prisms (frcm
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water). Yields foimio aoid and phenyl-acetio

Boid on heating.—BaA'^ aq : globular aggregates.

Nitrile [58°]. Needles (from benzene).
i3-Oxy-|)-plienyl-propioulc acid

0,H3CH(0H).CH2.C0jH. [93°]. Formed by
tbe action of sodium-amalgam on the acid

0^H5.CH{qH).CH01.C0jH (Glaser, 4. 147, 8G)

and by boiling ;8-bromo-j8-phenyl-propionio acid

with water (Pittig a. Binder, A. 195, 138). Got
also by reducing benzoyl-aoetio ether with
sodium- amalgam (Perkiu, 0. J. 47, 254). Prisms,

T. sol. cold water. Yields cinnamio acid on heat-

ing with baryta-water (Kast, A. 206, 26) or with
dilute HjSO, at 100° (Erlenmeyer).—KA.'.—
BaA'j Ijaq.—ZnA', IJaq.—AgA' : needles.

Acetyl derivative [100'5°]. Crystals.

Yields cinnamio aoid when heated with AOjO at

120° (Slocum, A. 227, 69).

iS-Oxy-a-phenyl-proplonic aoid

CH2(0H).CHPh.C0JI. Tropic acid. Mol. w.
166. [118°]. S. 2'atl45°.

Formation.—1. By decomposing atropine or

hyoscyamine with fuming HClAq or with baryta-

water (Lessen, A. 138, 230 ; Kraut, A. 148, 238

;

Ladenburg, B. IB, 607).—2. From atropio acid

by union with HOCl followed by reduction with

zinc-dnst, iron-filings, and cone. KOHAq (Laden-

burg a. Eiigheimer, B. 13, 379).—3. From
atropio aoid by heating it with fuming hydrogen
chloride at 100° and digesting the resulting acid

(CBLj01.CHPh.C0ja) with aqueous NajCO, at

120° (Ladenburg, A. 217, 114).—4. Prom aoeto-

phenone oyanhydrin by treatment with HCl

;

the resulting chloro-phenyl-propionio acid being

heated with sodium carbonate (Spiegel, B. 14,

237, 1352 ; Merling, A. 209, 5).

Properties.—Needles or tables, v. sol. water.

Yields phenyl-acetic aoid on fusion with potash.
Chromic mixture oxidises it to benzoic acid.

S alts.—CaA'2 4aq.—AgA' : crystals.

Reference.—ChiiObo-tkopio acid.

a-Ozy-a-phenyl-propionic acid

CjH5.CMe(0H).C0jH. AtrolacHc acid. [94°].

Formation.—1. From atropio acid by suc-

cessive treatment with HBr and aqueous NajCO,
(Pittig a. Wurster, A. 195, 145 ; 206, 24).—2. By
oxidation of a-phenyl-propionic acid with al-

kaline KMnO, ^adenburg a. Biigheimer, B. 13,

373; A. 217, 107).—3. By reduction of the
dibromo- derivative obtained by the action, of

HjSOj on a mixture of dibromo-pyruvio acid and
benzene (Bottinger, B. 14, 1238).—4. By dis-

solving the oyanhydrin of acetophenone in

saturated HClAq (Spiegel, B. 14, 1353 ; Tiemann,
B. 14, 1980).

Propm-ties.—Trimetric needles or tables (con-

taining ^aq) ; a:b:c = •72:1: 57. Becomes anhy-
drous below 85°. Gives rise to atropio acid
CH2:CPh.C0jH on distiUation with HOI.

Salts .—CaA'2 8aq.—BaA'^2aq.—ZnA'j 2aq

:

small crystals, v. si. sol. cold water.
Ethyl derivative CMePh(OEt).COjH.

' Fthyl-tropic acid.' [0. 62°]. Formed from
acetophenone by treatment with POI5, acting
upon the resulting Ph.COlj.Me with ECy and
dilute alcohol, and saponifying the product with
baryta. Small prisms, sol. hot water.

Nitrile. Formed from acetophenone. KOv
and HCl (S.). Oil.

i-
. j

„ _P-0»y-«-plienyl-propionio acid
H.{OH).CHMe.CO.,n. Phloretic acid. [129°]»

Formed from phloretin (7 g.) and KOH (55 8.e.
of S.G. 1'2) by boiling for 8 hours (Hlasiwetz, J.
1855, 700 ; Schiff, A. 172, 357). Formed also
from amido-phenyl-propionio aoid by diazo- re-

action (Trinius, A. 227, 268). Yellowish needles,
v. sol. hot water, sol. alcohol and ether, insol.

CS2. Yields ;p-oxy-benzoio acid on fusion with
potash. On heating with phlorogluoin at 180°
it yields the crystalline phlorogluoide CjsHjjOu.
Heating with POCI3 forms crystalline triphlo-
retide CjjHjuO,. Phloretic aoid gives a green
colour with FeClj, possibly due to phlorogluoin.

Salts .—BaA'j 2aq.—CuA'j (at 120°).

Ethyl ether MA.' {above 9&S°).
Isoamyl ether O^B^^A'. (above 290°).

Methyl derivative
C5H,(OMe).CHMe.0OjH. [103°]. S.-llat25».
Got by methylation (Korner a. Corbetta, B. 7,

1732). Yields BaA'j 2aq and MeA' [38^ (278°).

Ethyl derivative [106-5°]. Scales.

Amide C,H„NOj [H0°-H5°]. Prisms.
Isophloretic aoid, made by boiling isophlo-

retin with KOHAq (Eochleder, Z. 1868, 711) ii

probably identical with phloretic acid.

o-Oxy-;8-phenyl-propionic acid

C„Hj(0H).CH2.CHj.C0jH. MeUlotic.acid. By.
drocoumaric acid. [83°]. S. 5 at 18° ; 109 at

40°. Occurs, partly combined with oouiiiarin,

in yellow melilot (MeUlotus officinaUs) (Zwenger

a. Bodenbender, A. 126, 257
_;

Suppl. 5, 100).

Formed by reducing coumarin with sodium-
amalgam (Zwenger, A. Sv^l. 8, 32 ; Dyson, 0. J.

51, 70 ; Hoohstetter, A. 226, 355 ; Tiemann, B.

10, 286). Trimetric crystals. Its ammoniaoal
solution turns blue in air. Yields salicylic aoid

when fused with potash. Gone. HBrAq converts

it into the anhydride.

Salts. — KA' a;aq.— BaA'^3aq.— CaA',

CaA'u 2aq.— MgA'j 4aq.— CuA'j aq.— PbA,',.—

ZnA'^aq.—AgA' : bulky pp.
Ethyl ether EtA'. [34°]. Prisms.

Methyl derivative
C5H,(OMe).OHj.CHj.C02H. [92°]. Crystals (from

alcohol) (Perkin, G. J. 39, 416).

'Ethyl derivative
C„H,(OEt).CH2.CH,.C02H. [80°]. Needles (from

.,

dilute alcohol). Yields the salts Ba(C„H,jO,),

and CaA j2aq (Pittig a. Ebert, A. 216, 153).

AnhydrideG^O^. Hydrocomnarin. [25°].

(272°). Got by distilling the aoid. Tables, si.

sol. hot water. Its oxim 0^4<°^«>C(NOH)

is oily (Tiemann, B. 19, 1664).

Amide CsHnNOj. P0°]. Needles.

m-Ozy-jS-phenyl-propionlc aoid

OsH4(OH).CH2.CHj.CO^H. [111°]. Formed by

reduction of m-coumario aoid (Tiemann a. Lud-

vrig, B. 15, 2050). Long needles, insol. ligroin.

Methyl derivative [0. 51°]. Needles.

^-Oxy-iS-phenyl-propionic aoid

[4:l]CeH,(OH).OH2.CHj.COsH. Eydropara-

couma/ric acid. [129°], Oooars in very slight

quantity in human urine (Baumann, H._4, 307).

Formed by reducing paracoumario aoid with

sodium-amalgam (Hlasiwetz a. Maliu, A. U2,

358). Formed also from 2)-nitro-oinnamio ether

by reduction followed by the diazo- reaction

(Stohr, A. 225, 67 ; cf. Buchanan a. Glaser, Z.

[2] 5, 193). Occurs in putrid meat (Salkowski,

B 13, 190). Formed also by putrefactive fer-

mentation at tyrosine (Baumann, B. 12, 1460 j
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13. 279). Monoelinio prisms (from ether), si. sol.
cnld water, tiivesa bluish-grey colour vfithPeCl,.
Yields i)-oiy-benzoio acid when fused with
potash.—BaA'j.—ZnA'j 2aq. S. -77 in the oold.—
CaA'2 2aq.—^AgA': minute needles.

Ethyl ether EtA'. Liquid smelling like
rhubarb.

Methyl derivative
CA(0Me).CH,.CH2.C0JH. Hydro - methyl -

naringenic acid. [102°]. Feathery crystals or
long white needles.—A'Ag : small needles, si.

sol. hot water.—A'jBa 2aq.
Di-methyl ether of the methyl deriva-

tive C^Hj(OMe).CH.,.CHi.COjMe: [38°]; (265°-
270°). Formed by methylation of ^-hydro-cou-
mario acid (Kigl, B. 20, 2531).

Amide CJE4(0H).0Hj.CHj.C0NHj. Needles.
a-Oxy-j3;8-di-phenyl-propionic acid

CHPh2.0H(OH).C02H. [159°]. Formed by
saponifying its ether with alcoholic potash.
Thin needles, t. sol. alcohol. Forms a com-
pound [c. 53°] when heated with dilute H^SO.
at 180°.

Ethyl ether EtA'. [66°]. Got from di-

phenyl-aoetio aldehyde-oyanhydrin by conver-

sion by alcoholic hydrochloric acid into

CHPhj.CH(0H).0(0Et}(NHj01) [135°] and de-

composition of this body by water (Weise, A.
818, 43). Small plates, insol. water.

Acetyl derivative [53°]. Prisms.

[4:3:1] Si-ozy-phenyl-propionic acid

C,H,(0H)2.CHj.CH2.002H. Syd/rocaffetc acid.

Formed by -reducing oafEeio acid with water and
Bodium-amalgam (Hlasiwetz, A. 142, 353). Tri-

metric crystals, t. sol. water. Its salts are

gummy.
Methyl derivative

[4:3:1] C.H3(0H)(0Me)C0jH. [90°]. Formed
by reducing ferulio acid with sodium-amalgam
(Tiemanna. Nagai, B.U., 650; 14, 965). Minute
tables, T. sol. alcohol.

Methyl derivative
[4:3:1] 0^,(OMe)(OH)COjH. [147°]. Formed
by reduction of isoferulic acid (T. a. K.). Needles.

Di-methyl derivative
0,H3(OMe)j.CI£,.0HrCO.^. [97°]. Formed by
reduction of G^MJpU6).,.CR:CB..G0^{'S. a. N.).

Slender needles (containing aq).

Methylene derivative

0Hj<[q]>08Hj.0jH<.C0jH. Pipero-propiomo

acid. [85°]. Formed by reduction of

CHjOj:0,H,.CH:CH.COjH (Lorenz, B. 13, 758)

and by oxidising (jB)-hydropiperio acid with

NajCOj and KMnOi (Eegel, B. 20, 421). Needles

(from ligroin), si. sol. cold water.—CaA'j aq.

—

AgA' : feathery crystals.

(4,2,l)-Di-oxy-phenyl-propionic acid

0ja,(OH;)s-0H2.CK,.CO.,H. Formed by reducing

nmbelliferone with sodium-amalgam (Hlasiwetz

a. Gxabowski, A. 189, 102). Crystalline, decom-

posing at 110°. yields resoroin when fused with

potash.

Di-methyl derivative
0,H3(OMe)2.0H2.OHj.CO2H. [105°]. Formed
by reduction of the di-methyl derivatives of (o)-

and (/3)-umbellio acid (WiU, B. 16, 2116). White

crystals (from alcohol).

oa-Di-ozy-phenyl-propionic acid

a,H,(OH).CH„.CH(OH).COJS. SaZicj/ZZaciicacM.

Funned by reduction of o-oxy-phenyl-glycidic

acid with sodium-amalgam (Plachl, B. 19, 1188).
Syrup.—ZnA'j.—CuA'j 6aq: prisms, v. sol. Aq.

^o-Di-oxy-phenyl-propiouio acid
C„H<(0H).0Hj.CH(0H).C02H. [144°]. Made
from the corresponding di-amido- acid by the
diazo- reaction (Brlenmeyer a. Lipp, A. 219,
226). Hemispherical groups of needles (contain-
ing aq) (from water at 0°), m. sol. aloohoL
Melts at 140° after fusion. — CaA'j3aq. —
CaA'jeaq: small crystals.

Di-oxy-pheayl-propionio acid
[4:1] C8H,(0H).0H(0H).CH2.00,H (?). [164°].
Occurs in urine of dogs fed with much tyrosine
(Blendermann, ff. 6, 256). Needles (containing
^aq), m. sol. cold water.

o;8-Di-oxy-plienyl-propionio acid
CHPh{OH).CH(OH).CO^. fi-Phenyl-ghjcerio
acid. [144°]. Formed by the action of alkalis
on C„H5.CH(0H).CHC1.C02H (Glaser, A. 147,
98 ; Lipp, B. 16, 1287), and by oxidising cu-
manic acid with dilute KMnO, (Fittig, B. 21,
920). MonocHnic plates (from ether). At 160°
it yields phenyl-acetio aldehyde. Gaseous HOI
yields 0„H5.CHCl.CH(0H).C0jH (Erlenmeyer,
jun., B. 20, 2466).—AgA' : Staorphous pp.

Di-bemoyl derivative [187°].

Di-henzoyl derivative of the viethyl
ether [114°]. Formed by the action of AgOBz
on CHPhBr.CHBr.COaMe (Anschiitz a. Kinnioutt,
B. 12, 538). Small monoclinic crystals.

Di-benzoyl derivative of the ethyl
ether 0HPh(OBz).CH(0Bz).CO2Et. [109°].

Isomeride v. AiBoaLycEmc acid.

Di-oxy-di-phenyl-propionic acid OisHjjOjaq
i.e. CH3.C(CbHjOH)2.COjH. Made from phenol,

pyruvic acid, and H^SO, at 0° (Bottinger, B. 16,

2071). Amorphous mass, carbonising above
268°, V. sol. acetone. Yields an amorphous di-

acetyl derivative.

Tri-oxy-phenyl-propionie acid. Tri-ethyl
derivative C,H,(0Et)3.0,H,.CO2H. [77°].

Formed by reduction of the tri-ethyl derivative

of (a)- or (|8)- sBSCuletio acid with sodium-amal-
gam (Wm, B. 16, 2111).

An isomeric acid [85°] is got by reducing the

di-ethyl derivative of daphnetio acid (WiU a.

Jung, B. 17, 1087).

Hexa-oxy-di-phenyl-propionic acid GisHi^O,

i.e. CH3.C(0aH,(0H)3)2.CO2H. [162°]. Formed,
together with amorphous OisHj^O,, from pyro-

gallol, pyruvic acid, and HjSO., at 0° (Bottinger,

B. 16, 2404). Kesinous mass. Yields, when
heated with AojO, the compounds CuHijAcjO,
[110°] and CisHsAc^O, [c. 200°].

Beferences.—Bromo-,Chioko-,Ohloro-hitro-,

and loDO-, oxy-pbopionio acids.

^-OXY-DI-PHENYL-PKOPYLAMINE. Me-
thyl derivative CiijHijNO i.e.

C„H4(OMe).OH2.CHPh.CH2NH2. Formed from
the methyl derivative of a-phenyl-p-coumario

nitrile by reduction with alcohol • and sodium
(Freund a. Bemse, B. 23, 2864). Yellow liquid,

slightly volatile with steam.—B'jHjPtOla. [195°].

Auroohloride [87°]. Golden plates.

OXY-SI-FHENYL-FBOFYLENE-DIAUINE
CsH.sN^O i.e. CH(0H)(0H2.NHPh)2. [54°].

Made by the action of aniline on epichlorhydrin

(Fauoonnier, 0. B. 107, 250), Needles (from

alcohol). — B'HAOjliaq.. [150°]. -
B'H2PtCJ44aq: yellow plates.
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Nitrosamine 0,5H„(NO)N.O. [109°].
DI-ii-OXY-DI-PHEHYL-PEOPYlEHE. Di-

methyl derivative 0H3.CH:C(C,H,0Me),.
[101°]. Formed from anisole, AIC1„ and pro-
pionyl chloride (Gattermann, B. 22, 1130). Plates.
Yields 00(O.H,OMe)j on oxidation. The homo-
logous CH,.CH:C{O.H,OEt), orystaUises in
aeedles [77°].

OXY-PHEWYL ISOPROPYL KETONE.
Ethyl derivative CeH<(OBt).CO.CHMe,.
[41^. Made from isobutyryl chloride, CoHjOEt,
and AICI3 (Gattermann, B. 23, 1206). Tables
(from ether). Yields an oxim [111°] crystaUising
in needles.

Oxy-phenyl propyl ketone 03H,.C0.0,H.0H.
[91°]. (0. 280°). Formed from phenol and
butyryl chloride (Perkin, O. /. 55, 546). Pearly
plates.

DI - OXY - PHENYL - ISOPBOPYE - PYBIM-
IDXNE CH<g[^-|^OMe,(OH). [198°].

Formedfromoxy-isobutyramidine hydrochloride,
benzoyl-acetio ether, and NaOHAq (Pinner, B.
22, 2626). Prisms (from alcohol or benzene).

OXY - TBI - PHENYL - PEOPYL - PYBEOLE
O^K^NO i.e. NPr<^^j^:gg^ . [105°]. Formed

from OjHjOBzrCHBz and alcoholicpropylamine
at 100° (Japp a. Klingemann, C. J. 67, 706).
Monoclinic prisms [95°-98°] or trimetric prisms
[105°]; o:6:c = -694:1: -765.

DI-0-OXY-DI-PKEHYL-PBOPYL-if.-THIO-
VBEA. Di-methyl derivative
0(SPr)(NH.CA.OMe):N.C^,.OMe. [58°]. Made
from di-anisyl-thio-urea and propyl chloride
(Foerster, B. 21, 1864). Plates, insol. water.

OXY-DI-PHENYI-PYBAZINE. Tetra-

hydride NPh<;^g'';^^>NPh. [148"]. Formed

from di-phenyl-ethylene-diamine, ohloro-aoetio
acid, and KaOAc at 170° (Bischoff a. Kastvogel,
B. 22, 1783 ; 23, 2026). OrystaUine. Insol. Aq.

Si-oxy-di-phenyl-pyraziiie. Dihydride

NPh<;;^Q2;°^2>NPh. Di-phenyl-a0-diacipi-

perasime. [258°]. Got by oxidising the above
with CrOg and HOAc, and also by heating di-

phenyl-ethylene-diamine with oxalic acid at.

200° (B. a. N.). Plates, v. si. sol. alcohol and
ether. Nitrous acid forms 0,jH,„Ne09 [290°].

Di-ozy-di-phenyl-pyrazine. Dihydride

NPKo^O^>NPl'- Diphenyl-ay-diacipi-

perazine. Di-oxy-di-jphenyl-piazine dihydride.

[263°]. Made from aniline and chloro-acetic

acid (Hansdorfer, B. 22, 1797 ; cf. Meyer, B. 10,

1967 ; Abenius, /. jar. [2] 40, 431). Needles.

AlcohoUo potash forms phenyl-amido-acetio

acid [127°] on boiling, and in the cold produces
NHPh.0^,.C0.NPh.0H2.C0jH [130°].

Di-oxy-phenyl-pyrazine. Dihydride

NPh<;Q^Q^>NH. [168°]. Made from aniline

and chloro-acetio amide (B.). Prisms.
Si-ozy-di-phenyl-pyrazine. Dihydride

KPh<;[Q^"QQ>NPh. Diphmyl-aS-diaevpiper-

aeine. [152°]. Formed by heating the mono-
anilide of phenyl-imido-diacetia. a£id with. Ao^Q

at 160° (Bisohoff, B.23, 1900). Needles. Nitroua
acid yields OuH^NA [0. 95°] orystallising ia
golden plates.

Di-i)-oxy-di.phenyl.pyraziae. Di-metkyl
derivative of the hexahydride

0,H,(OMe)N<g|^»;^gp>N.O.H,OMe. [233»].

Formed trom^-anisidine, ethylene-bromide, and
NaOAc (Bischoff, B. 22, 1782). Tables.

Di-ethyl derivative of the hexa-
hydride. [223"^. Gives a nitroso- derivative
[c. 80°].

Tri-ozy-di-phenyl-pyrazine. Di-ethyl
derivative of the tetrahydride

O.H,(OEt).N<gg'';g^«>N.CA-OEt. [162°].

Formed from CaHj(NH.OsHjOEt)2 by heating
with chloro-acetic acid and fused NaOAc at 150°
(Bischoff, B. 23, 2030). Crystals, si. sol. ether.

Tetra-ozy-di-phenyl-pyrazine. Di-ethyl
derivative of the dihydride

OA(OEt).N<^^i';g^^N.C.H,OEt. [265°].

Formed by heating ^-ethoxy-phenyl-amido-
aoetic acid at 260° (B. a. N.). Needles.

OXY-PHEHYL-PYBAZOLE C,H,(OH)Nr
[153°]. Got from bromo-oxy-phenyl-pyrazole by
reduction with sodium-amalgam (Fischer a.

Knoevenagel, A. 239, 201). Needles. Sol. oono.
HGlAq and alkalis. The Na salt forms needles.

Ozy-phenyl-pyrazole tetrahydride O^uNjO
M. NPh<^^;^]^|Q2) t [104°]. Formed by the

action of phenyl-hydrazine on epichlorhydrin in

ethereal solution at 15° (Gerhard, B. 24, 352).
Pearly prisms (from ether), v. sol. warm water.
Yields aniline and phenyl-pyrazole on boiling

with phenyl-hydrazine hydrochloride in benzene
solution. Forms an acetyl derivative.—Salt:
B'jH2PtGl8 2aq. [156^. Yellowish-red prisms.

Oxy-di-phenyl-pyrazole NPh^^^J^^. Dt-

phenylpyrazolone. [251°]. Formed by heating
cinnamoyl-phenyl-hydrazine (Knorr, B. 20,

1108). Needles (from alcohol), exhibiting green
fluorescence.

Oxy-ai-ph8nyl-pyrazoleNPh<^Q=^^^

[137°]. Formed from benzoyl-acetio ether and
phenyl-hydrazine (Enorr a. Elotz, B. 20, 2546).

Yields, with nitrous acid, the red compound

NPh<;^Q"^.^Q2 [200°]. Diazobenzene chlor-

ide forms 63HPhjNyO(NjPh) [171°]. Phenyl-

hydrazine converts it into di-oxy-tetra-phenyl-

dipyrazyl melting above 300°. — B'HOl. —
B'HjSO,. Powder. Decomposes at 237°.

Oxy-di-phenyl-pyrazoleNPh^QQ-^j^j,.

[196°]. Formed from o-phenyl-glyoxylio aoid

and phenyl-hydrazine (Wislioenus, B. 20, 2932).

Plates (from EtOE), sol. alkaUs, si. sol. ether.

Di -ozy - phenyl - metapyrazole C,H,N20,

probably 0,H..OH — N^
I

^C(OH). [182°]. Ob-

0(0H):N/
tained by boiling phenyl-uramido-aoeto-nitrile

C,H3.CH(0N).NH.00.NHj (from benzaldehyds-

oyanhydrin and urea) with dilute HGl. Colour-

less dimetrio plates. Dissolves readily in allukiis

(Pinner a. Lifschiitz, B. 20, 2355).
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0XY-PHENYL-PYRA20LE CABBOXYLIC
LCXD 0,.H.NA i.e. NPh<^Q;ggO»H)_ ^53,^

Formed by the action of HOI or^NaOH on the
phenyl-hydrazide of oxalacetio ether (Buchner,
B. 22, 2931). Colourless needles, v. si. sol. cold
water. FeOlj colours its solution dark blue.

Ethyl ether [182°]. Formed by heating
the above phenyl-hydrazideby rtself (Wislicenus,
A. 246, 306).

OXYPHENYL PYEIDIWE 0„H,NO. Formed
by heating aniline chelidonate (Leroh, M. 5,

407). Crystallises from water in needles (con-

taining aq).

Oxy-di-phenyl-pyridino 0„H,3N0 i.e.

^^"\CPh:CH>°°- ^267°]. Formed by heat-

ing dehydro-benzoyl-aoetio acid with alcoholic

NH, at leO" (Feist, B. 23, 3736). Plates.

DI-OXY-PHENYL-PYBIDINE CABBOXYLIC
ACID CsH(OH)jNPh.CO.^. Made by boiling a
Bolution of comenic acid with aniline (Mennel,
T.^jr. [2] 32, 177). Tetrahedra (containing aq),

m. Bol. water. Coloured violet by FeClj.

OXY-PHENYL-PYBIMIDINE CioH^NjO i.e.

CPh<^^.^Q^>CH. [199°]. Made by heating

its carbozylio acid (Pinner, B. 22, 2616). Small
prisms, si. sol. hot Aq, v. sol. alkalis and acids.

Ozy-di-phenyl-pyrimidine OuHi^NjO i.e.

CPh.^.'^,^S>OH. [28i°]. Formed from

benzamidinehydrochloride, benzoyl-acetic ether,

alcohol, and ^ute (10 p.c.) NaOH (Pinner, B.
22, 1626). Formed also by heating amido-di-
phenyl - pyrimidine with HOlAq at 180°

(Schwarze, J. pr. [2] 42, 15). I^eedles, v. si. sol.

hot alcohol.

Oxy-tri-phenyl-pyrimidine OkHuNjO. [340°]-

Formed by heating the corresponding amido-
compound with HOlAq at 170° (Wache, /. pr.

[2] 39, 255). Needles.

Di-ozy-di-pheuyl-pyriuiidine. Ethyl de-

rivative CA(OEt).C<^:Q?Qg-j^CH. [274°].

Formed from^-ethozy-benzamidiue and benzoyl-

acetic ether (Piimer, B. 23, 2955).

OXY-PHENYI-PYEIMIDINE CABBOXYLIC

ACID CPh.^;°|Q^^^CH. [247°]. Formed

from benzamidine hydrochloride, oxalacetic

ether, and dilute (10 p.o.) NaOH (Pinner, B. 22,

1628, 2616). Granules, si. sol. water.—BaA".—
CaA'j. Prisms.

—

Amide : prisms, si. sol. water.

—Benzamidide C„H„NiOj [263°].

Ozy-di-phenyl-pyrimidine oarboxylic acid

^^^'^NlofoH)>'^-°°»^-
^^^^°'^- ^"^^ ""y

oxidising oxy-di-phenyl-methyl-pyrimidine with

KMnO, (E. von Meyer, J. pr. [2] 40, 303).

Yellowish prisms (from alcohol). Yields oxy-

di-phenyl-pyrimidine [284°] on heating.

Di-ozy-phenyl-pyrimidine oarbozylic acid.

Ethyl derivative

C^,(OEt).C<^J.gjg^»^>OH. [246°]. Made

from j>-ethozy-benzamidine and oxalacetio ether

(Pinner, B. 23, 2956). Needles, si. sol. hot

»lcohol.-Salt 0„Hi(OEt)CNjH,A'. [280°].

Tea. ra.

OXY-TEI-PHENYL-PYBEOIE OaH„NO ».«.

^^<!oPh:OH^'- Mol. w. 311. [221°]. Formed

by boiling CjHi.OBz:CHBz for a long time with
alcoholic ammonia (Japp k. Elingemann, .5. 22,
2884; O. J. 57, 682). Triclinio crystals ; a:b:o =
•779:1:-512; o = 78°56'; ;a= 73°23'; 7=87°32'
(Tutton, C. J. 57, 720). SI. sol. hot alcohol

Dihydride NH<^°^g^\ [201°].

Formed by reductiop with sodium and amyl
alcohol. AcaO at 180° yields an acetyl deriva-

tive NAc<gO—^Ph, ^io5„j_

o-Oxy-tri-phenyl-pyrrolo

0^,(OH).N<^^^:g^ [176°]. Made by heat-

ing its oarboxylic acid with lime (Paal a.Braikoft,
B. 22, 3094). Yellowish needles, v. sol. alkalis.

Ozy-tetra-phenyl-pyrrole

C,,H„NO i.e. NH^Q^jj-.gl^. [207°]. Formed

by heating CPhBz:OPhBz with alcoholic NHj at
200° (Klingemann a.Layoock, G. J. 59, 144; B.
24, 513). Pale-yellow plates.

Dihydride NH<gOjj;g|.^y [237°].

Oxy-tetra-phenyl-pyrrole CjgHjiNO. [182°].

Formed from OPhBz:CHBz and alcoholic NH3 at
200°. Yellow prisms. Changed into the iso-

meride [207°] by heating to 810°.

O-OXY-TBI-PHEWYL-PYEBOIE CABBOXY-

IIC ACID 0,H,(OH).N<^^j^;g]^°»^. [245°].

Made from its ethyl ether [159°] which is got

by the action of o-amido-phenol on phenaoyl-
benzoyl-acetic ether (Paal a. Braikoff, B. 22,

3093). Nodular groups of needles, v. sol. ether.

OXY-PHENYL-QUINAZOLINE.

Dihydride C^H.^^g^-^Q^. [143°]. Formed

from phenyl-M-oxy-tolyl-urea and HCl (Soder-

baum a. Widman, B. 22, 1670). Needles.

Ozy-phenyl-quiuazoliue

OaH.<^(gg!:^p^ [234°]. S. (alcohol) 2.

Formed by heating benzoyl-o-amido-benzamide
(Eorner, J.pr. [2] 36, 157). Needles, insol. water.

—B'jHaPtCls: brick-red needles.

Ozy-phenyl-quinazoline *^8H4<^jjJqjj .

[139°]. Formed by oxidation of phenyl-quin-

azoline dihydride with KMnO, (Paal a. Bnsoh,

B. 22, 2691). Plates, v. sol. benzene. With

hydrazine N^, it forms 0^4<n^^Jh^
[204°].— B'HOl. [214°] .—Platinoohloride
[above 300°]. Yellow needles.

Di-ozy - phenyl - quiuazoline. Dihydride

di-oxy-terephthalio ether, dihydride, and benz-

amidine (Pinner, B. 22, 2623). Slender needles,

Bol. alkalis, si. sol. alcohol.

OXY-PHEITYL-QVIXAZOLINE GABBOXY-

IIC ACID OA<oa^V..oo^ • P20^.

Made by oxidising oxy-ji-tolyl-quinazoline (Paal

9. Busch, B. 22, 2683). White crystals.
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(o) - OXY - {Py. 1)

.

O..H„KOi..OA4(£^£^i
FHENTL . QTTINOLIITE

Phenol-

gi.inoline. [243°]. Formed by diazotising (o)-

amido-(P3/. l)-phenyl-qminolme [150°], and boil-

ing the dilute HjSO, solution (Koenigs a. Kef, B.
20, 629). Colourless flat needles or plates.

Volatilises undeoomposed. V. sol. alcohol and
oUoroform, si. sol. benzene, nearly insol. ether.

By OrOs and H^SO, it is oxidised to oinohonio
acid. The hydroohlori.de forms glistening

plates, the sulphate yellow tables ; both are

V. sol. hot water, si. sol. cold. The plat in o-
chloride forms hair-fine yellow needles, v. sol.

cone. HCl. The K and Na salts are colourless

glistening plates, which dissolve in water with a
yellow colour.

(^)-0xy-(P2/. l)-plienyl-CLuiiioline C,5H„N0

i.e. C,H4<^(^£^=^]^. Phenol-qmnoUm.

[235°]. Formed by diazotising the correspond-
ing amide- compound [198°] and boiling the
dilute HjSO, solution (Koenigs a. Nef, JS. 20,

630). Colourless granular crystal. SI. sol. al-

cohol, nearly insol. ether. Volatilises undeoom-
posed. Dissolves with a yeUow colour in alkalis

and acids. By CrO, and H^SO^ it is oxidised to

oinohonio acid. KOH fusion yields di-oxy-

phenyl - quinoline [305°]. The sulphate
crystallises in glistening yeUow needles, the
hydrochloride in yellow tables; both arem.
sol. eold water.

o-Oxy-{Py. 3)-plieiiyl-quinoline

eeH,<^^=g5^H^0H- ["5°3- Got by heating

its {Py. l)-carboxylio acid [238°] (Doebner, A.
249, 101). Light-yellow needles {from alcohol),

sol. alkalis and aoids.—B'sHaPtCl,,.—B'OjHjNsO,.
[184°]. Yellow needles.

m-0-Ky.{Py. 3)-plienyl-qTiinoliue

O.H.<™^:^5 2 Qg . [156°]. Formed by the

action of mtrous acid: upon m-amido-phenyl-
quinoline (Miller a. KinkeUn, B. 18, 1908). Long
needles, v. sol. alcohol and ether.

jt)-0xy-(P2/. 3)-pheiiyl-quinoluie

the amido- compounds (Weidel, M. 8, 127).

Monoclinio needles, insol. water, v. sol. hot
benzene. Yields quinoline carboxyUc acid

[157°] on oxidation. Yields a crystalline tetra-

hydride on reduction.—B'HGl 2aq.—B'jsH^PtClj.
Acetyl derivative [123°]. Plates.

(Py. 1, 4)-Oxy-phenyl.quiiioline

C,H,<^(£2:gfjj. [254°]. Formed, by heating

to 250°, from the phenyl-j8-amido-oinnamic ether

NPhH.CPh:CH.C02Et,gotbythe action of aniline

on benzoyl-acetio ether (Conrad a. Limpach, B.
21, 521 ; Knorr, A. 245, 377). Got also by heat-

ing its carboxyUc acid (Just, jB. 19, 1462).

Plates, V. si. sol. water, insol. ether.—^B'HCl.

[230°]. Needles (from alcohol).—B'HCl^aq (J.).

(B. 2)-0xY-(Py. 3)-phenyl-quinoline. Me-
*j,„7 ^«,«.,„/,-„.C!(OMe):CH.C.CH:gH riawthyl derivative^^,g^ ^ j^ .Qp]^.[133°].

Got by heating its oarboxylio acid [237°] (Doeb-
ner, A. 249, 106). Plates (from dilute alcohol).—
B'HCl: needles, sol. hot water.—B'jH-PtOI,.—
Picrate [205°].

(B. 4)-Oxy-(P3/. 3)-phenyl-quinoline. Mi-

tHyl derivative ^^^^,
Formed by heating its oarboxylio acid [216°]
(D.) . Oil.—B'jHjPtCl, 2aq : orange needles.

Di-oxy-pienyl-qninoline 0,sH„NO, i.e.

CaH<^(^^^22;c^H(^)- P05°]. Formed

by potash-fusion from ($)-aKj-{Py. l)-phenyl
quinoline [235°] ; the yield being 75p.c. (Koeniga
a. Nef, JB. 20, 632). Needles, v. sol. alcohol.
Has no basic properties. An iaomeride, solid at
315°, appears to be formed from {a).oxj-{Py. 1).

phenyl-quinoline by potash-fusion.

Di-oxy-phenyl-quinoline. [114°]. Formed
in small quantity whenp-amido-(P2/. 3)-phenyl,
quinoline is acted upon by nitrous acid (Weidel,
M. 8, 127). Prisms, insol. water. Eeduoed by
zinc-dust to {Py. 3)-i)henyl-quinoline.

Si-oxy-phenyl-qninoliiie

C(OH):CH.C . CH:CH ,„.„„ _, ,

CH = 0H.0- N :C(0,H,OH)- ^^47°]. Formed

from {B. 2)-oxy-p-amido-(Pj/. 3)-phenyl-quinol-
ine bythe diazo- reaction (Weidel a. Georgievitch,
M. 9,138). Pale-yellow mass of hair-like needles,

si. sol. hot water. Yields {Py. 3)-phenyl-quinol-
ine when distilled vrith zino-dust.

J)i-os.j-{Py. l)-pIieuyl-quiuoline. Methyl
-7„v,-»,„/»„» C(OH):CH.C.C(C,H..OH):CH
derivative CH:GH—C.N=^-^—^CH'
[188°]. Got by boiling the diazo- compound of

TO-amido-(Py. l)-phenyl-(B. 2)-methoxy-quinol.
ine with dilute HjSO, (Miller a. Kinkelin, B. 20,

1922). Plates. Its solution in dilute HjSO<
gives with chlorine-water, a little NaOH, and
ammonia, a dark-green colour.

Tetrahydride [111°]. Tablets. GiTCB a
deep-green with FeOlj and HCl.—B'HOl : plates.

{Py. 4:)-0XY.{Py. 2)-PHENYI.IS0ftUIIf0L.
.CH:CPh

IHE C,5H„0N i.e. Cfi/ \ or

^OO.NH
/CH :CPh

C^H.,^
I

. IsobeniyUdem-
\C(OH):N

phthaliimdine. [197°]. Formed by the action

of ammonia on deoxybenzoin o-carboxylic acid

CHjBz.CeHj.OOjH. Prepared by heating crude

isobenzylidene-phthalide (15 g.) with alcoholic

NHa (30 0.0.) at 100° for 8-10 hours (Gabriel, B.

18, 2449, 3470 ; 19, 830). Triclinio crystals,

a:h:c = -8608 : 1 : ?, o = 88° 28', ;8 = 111° 24',

y = li°4:T. SI. sol. cold alcohol. By heating

with POOI3 or POI3 it is converted into {Py. 4)-

ohloro-(P^. 2)-phenyl-isoquinoUne ; POI5 yields

{Py. l,4)-di-ehloro-(P2/. 2)-phenyl-quinoline.

Nitrous acid converts it into {Py. l)-nitro-

(Py. i)-oxj-{Py. 2)-phenyl-isoqainoline.

Ethyl ether 0,5H„N(0Et). [46°]. Formed

by heating chloro-phenyl-isoquiHoline with al-

cohoHo sodium ethylate (Gabriel, B. 19, 835).

Flat colourless needles ; v. sol. ordinary solvents;

weak base.—B'jHjOljPtOl, : reddish pp.
Di-oxy-phenyl-iSo-qniaDline

..C(0'H):gPh Formed from nitro-

benzylidene-phthalide, P, and HI (Gabriel, B.

18, 3471 ; 20, 2866). Crystals, si. sol. boiling Aq.

Methyl ethers. Two isomeric methyl

ethers [237°] and [121°] may be prepared. Batb

are crystalline..
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INE.

Heference. — OHioBO-oxY-PHENyii-isoQuiuoL-

{Py- 1. 3

CABBOXYLIC
2).0XY-PHENYI,-CITJIN0LINE

ACID C„H,<C(0^:g^CO,^_

[232°]. Made from its ethyl ether [262°] which

il.^?'"^®*^,
^^ heating NPh:CPh.OH(GOJi:t), to

150°, alcohol being split off (Just, B. 18, 2632 •

19, 1462). Crystals (containing aq), v. b1. sol!
hot water.—AgA' : si. sol. water.

o-Oxy-(Py. 3, l)-plieiiyI-qiiinoline carboxylic

«ciao^<c(c^gH^^^^^
^^3g,^_ ^^^^

from salicylic aldehyde, aniline, and pyruvic acid
(Doebner, A. 249, 98). Needles, v. sol. alcohol.—AgA'.—HjA'jHaPtCle : golden-yellow needles.

(B. 2 ; Py. 3, l)-Oxy.phenyl-quinoline carb-
oxylic acid. Methyl derivative
Q(OMe):CH.Q.a(CO^):gH

-m. , . .

CH:CH N:CPh' Pnenyl-gmnia

acid. [237°]. Formed by heating together
equimplecular quantities of jp-amido-anisole,
benzoic aldehyde, and pyruvic acid in an alco-
holic solution (Doebner, A. 249, 105). Needles,
insol. water.—AgA'.—HjA'jjHjPtClj : orange-red

(B. 4; Py. 3, l)-Oxy.plienyl-qninoline carb-
oxylic acid. Methyl derivative
CH:CH C.C(C02H):CH „iaoi t,
CH:0(OMe).C N:CPh" L''^" J- Formed

in like manner from [2:l]C„Hj(NHj).0Me, benz-
oic aldehyde, and pyruvic acid (D.). Yellow
needles.—PbA'jaq.—AgA'.—H^'jH^PtCla.

DI-OXY-DI-PHENYL-QUINOXALIKE. Di.

ethyl derivative ^^^j^;^^!^
[163°]. Formed by the action of benzil and
NaOAo on an alcoholic solution of the di-ethyl
ether of (o)-di-amido-hydroquinone (Nietzki &
Eechberg, B. 23, 1212). Yellow needles.

Si-oxy-di-pbenyl-qnlnoxaline. Sihydride.
Di-methyl derivative

CjH4<^^ Qg- Q g; qjjq- Pnewylamsaldehyome.

[129°]. Formed from anisic aldehyde and
phenylene-o-diamine (Eiigheimer a. Ladenburg,
B. 11, 1660). Needles (from alcohol).

o-OXY-PHENYL-SUCCIiriC ACID
0^5.0(0H).CO2H.CH2.COjH. Phenyl-malic
acid. [188"]. S. 1-59 at 15°. Formed by heat-
ing o-bromo-phenyl-sucoinio acid with hot water
(Alexander, A. 258, 76). Needles (from chloro-

form). Yields, on heating, phenyl-maleic an-

hydride [119°], phenyl-fumaric acid [161°], and
a sublimate [106°] probably atropic acid.

jS-Oxy-pheuyl-succinic acid

C,H,.CH(002H).CH(0H).C0jH. [150°-160°].

B. 37-35 at 15°. Got from 0^S.^CR(GB.O).CO^i,
potassium cyanide, and HCl (A.). Crystalline

powder, v. sol. water. Yields phenyl-maleic an-

hydride when heated to 160°.

Di-oxy-di-phenyl succinic acid

C0jH.CPh(0H).CPh(0H).C02H. The rdtrile of

this acid CPh(OH)Oy.CPh(OH)Cy [132°] is

formed by union of benzil with HCy (Zinin, A.

34, 189 ; Jaooby, B. 19, 1519). It is converted

in the cold by HOAo saturated with HBr into

the amide O.sH.eNjO, [150°-230°] (Burton, B. 16,

2232).
DI-OXY-DI-PHENYL STTIPHIDE

BCO^H^.OH)^ [151-6°]. Formed from 'thio-

aniline ' by the diazo- reaction (Kraflt, B. 7,
1165 ; 22, 821), and also by the action of sd,
on phenol in presence of CS^ (Tassinari, Q. 17,
83). SUvery plates, si. sol. cold water.

Di-acetyl derivative [93°].
An isomeride [129°] may be obtained from

S(C„H,Br.OH)j [176°] by reduction with zino-
dust (T.).

Reference.—Di-bbomo-di-oxt-di-phenyl sul-
phide.

Di-^-oxy-di-phenyl disulphide
S2(C„Hj.0H),. [151°]. Formed by oxidising ^-
oxy-phenyl mereaptan (thio-hydroquinone) wrth
dilute FeCl, (Leuokart, J. pr. [2] 41, 196).
Yellow needles, v. e. sol. alcohol.

JDi-acetyl derivative [89°]. Plates.
Di-o-oxy-di-phenyl disulphide

Sa(CJi.,0H)2. Formed by heating sodium phenata
(2 mols.) with sulphur (1 at.) at 190° (Haitinger,
M. 4, 165). Thick oil. Yields o-oxy-phenyl
mereaptan on reduction. — NaHA"6aq. —
KHA" 5aq.—PbA" : yellow pp.

Di-me_thyt derivative Mb^l". [119° cor.].
Yields anisole o-sulphonio acid on oxidation.

DI-OXY-DI-PHENYL SULPHONE
SO^iC.Hj.OH),. [239°]. S.G. « 1-366. Formed
by heating phenol (2 pts.) with fuming H^SO, (1
pt.) at 190° (Glutz, A. 147, 52 ; Annaheim, J.pr.
[2] 1, 14 ; 2, 385 ; B. 8, 1059 ; 11, 1668 ; A. 172,
28). Trimetric crystals; a:6:c = 1-283:1:0-534.
V. sol. hot water and alcohol.—K^A", Sol.
alcohol (Guaresohi, 0. 8, 246).—NH.HA"
NaHA" aq.—AgHA".—Ag^".

Di-acetyl derivative. Needles (Glutz).
Di-methyl ether Me^X". [130°].

Di-ethyl ether. [159°]. Laminis.
Di-isoamyl ether. [98°]. Plates.
Di-oxy-di-phenyl sulphone S02(C8H^OH)2.

[187°]. Got from its acetyl derivative which is

made by oxidation of C„Hj(OAc)(SH) [1:2 or 3]
(Tassinari, 0. 0. 1888, 1354). Crystalline, si.

sol. water.

References.—Di-beomo-, Di-bbomo-di-nitbo-,
Di-CHLOEo-, Tbtba-iodo-, Di-iodo-di-niteo-, and
D1-NITBO-, DI-OXY-DI-PHEKYL-SULPHONB.

OXY-PHENYL SULPHONIC ACID v. Phbnoi.
SCLPHONIO AOID.

Oxy-diphenyl sulphonic acid

C,2Hs(OH).S03H. Made, together with the di-

sulphonio acid, by heating oxydiphenyl (1 pt.)

with HjSOj (3 pts.) (Latschinoff, /. B. 5, 54).—
KA'aq: plates, si. sol. water.—BaA'jaq.

—

OaA'2 3aq.—K^OuA', 6aq : green laminae.

Ozy-dipbenyl disulphonic acid

0,2H,(OH)(S03H)2. Made as above.—K^" IJaq.
Di-oxy-diplienyl disulphonic acid

[4:2:1] C„H,(OH)(S03H):C„H3(^0,H)(OH) [1:2:4].

Made from benzidine disulphonic acid by the
diazo- reaction (Limpricht, A. 261, 334). Crystal-

line mass. The K salt forms laminae, v. e. sol.

water.—BaA"2aq.—PbA"4aq : rhombohedra.
Di-jj-oxy-diphenyl disulphonic acid

C,2H5(OH).^(S03H)j. Got by warming di-oxy-di-

phenyl with fuming H^SOj (Doebner, B. 9, 130).
Probably identical with the preceding acid.

—

KjA" : prisms, si. sol. cold water.

Di-p-oxy-dipheuyl trisulpbonic acid

0,3H5(OH)2(SOsH),. Formed, together with the
tetra-sulphonio acid, from benzidine by diazotis-

ingandwarming with cone.HjSO, (Griess, J. 1866,
462).— Pb,C,^,SjO,j 2aq.—Pb,0,2H,8,0,,2Pba

3c8
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Si-jj-ozy-diplienyl tetrasnlphonic acid

(^jH4(0H).,(S0aH),|. Made as above.—Ba^A.''' Saq:
priBms.— PbjC,2H,iSiO,2: amorphous pp.

o-OXY-PHENYL - SULPHONO - ISOBUXYEIC
ACID C„H..SO.,.OHj.CMe(OH).CO^. [121°].

Made by oxidising CH,(SPh).CMe(OH).COjH
with KMnO, in the cold (Delisle, A. 260, 259),
Prisms (from ether).—KA.' 2aq ; needles.—BaA'j.
—OaA'jaq: groups of needles.

OXY-PHENYL SULPHURIC ACID
05H,(OH).O.S02.0H, The K salts of the o-, m-,
andjp- compounds are formed by the action of
KjS.jO, on potassium-pjTooatechin, resorcin, and
hydroqninone respectively (Baumann, B. 11,

1913). They are crystalline, sol. vsrater, and
unstable. Potassium-pyrogallol yields, in liko

manner, C5Hs(0H)2S0iK crystallising in needles.

OXT.PHEHYL-THIAZOLE
^n'-CHf^M-

[204°]. Formed from bromo-aoetophenone by
the action of xanthamide (Hubacher, A. 259,
249), or by successive treatment with barium
Bulphocyanide and dilute HCl (Arapides, A. 249,
14 ; c/. Dyckerhoff, 0. J. 32, 327). Needles,
insol. water, sol. cold NaOHAq. Converted by
PCI5 into ohloro-oxy-phenyl-thiazole [206°] and
another body [98°] (Sohatzmann, A. 261, 18).

Sodium and EtI yield
^H-CPh^^-^* l^^*^'

which on heating with HCl at 220° gives NEtHj.
Di-exo - -oxy - phenyl - thiazole dihydride.

Mefhyl derivative ^^^^^^^^^.C^H^OMe.

[116°]. Formed by the action of boiling alco-

holic chloro-acetic acid on the product of the
action of CSj on the substance formed from
ethylene bromide and di-anisyl-thio-urea (Foer-

ster, B. 21, 1867. Plates, v. e. sol. alcohol.

jp-OXY-PHENYL-THIOCAEBIMIDE. 4ce-
ty I derivative Cfi,{0&.e).^CS. [36°]. Made
by heating di-^-oxy-di-phenyl-urea with Ae^O
(KalckhofE, B. 16, 1831). Plates, sol. alcohol.

Methyl derivative CjH^(OMe).NCS.
(265°). Formed from anisidine and CS2 (Hof-

mann, B. 20, 1796 ; cf. Salkowski, B. 7, 1012).

laomeride : OxY-UETSEvrL-iMwo-iUETHTL-
UBBCAPTAN.

Si-oxy-phenyl-tMocarblmide. Di-methyl
derivative C|jHj(0Me)2.NCS. Formed by heat-

ing CSCNH.CeHj(OMe)j)j with cone. HOlAq
(Bechhold, B. 22, 2381). Occurs in three crys-

talline forms [57°], [120°], and [155°]. SoL
aniline and H^SOj.

DI-o-OXY-DI -PHEirrL -THIOHYDANTOIN.
Di-methyl derivative CuHjjNjSOa i.e,

C,H.(OMe).N:P.NgAOMe)^_ ^^ggoj. Made

from di-anisyl-thio-urea and fused chloro-acetio

acid (Foerster, B. 21, 1867). Needles.'

y-OXY-PHENYL-THIO-UBEA OjHaN^SO i.e.

C„H.NH.OS.NH(OH). [108°]. Formed from
phenyl-thiooarbimide and aqueous hydroxyl-
amine (Sohiff ; E. Fischer, B. 22, 1935 ; Tie-
mann, B. 22, 1939 ; Von der Kail, A. 263, 260

;

Voltmer, B. 24, 378). White plates, insol. water,
si. sol. ether, v. sol. alcohol. FehUng's solution
ppts. CujS. Dilute acids and alkalis decompose
it, yielding phenyl cyanamide.

Methyl derivative NHPh.CS.NH.OMe.
[116°]. Formed from phenyl-tbiocarbimide and
inethyl-hydroxylamine.

Ethyl derivative. [103°]. Prisma. De-
composed, by boiling its alcoholic solution, into
phenyl cyanamide, alcohol, and S.

Benzyl derivative. [115°]. Prisms.
o-Oxy-phenyl-thio-urea

C,H,(OH).NH.CS.NH,. [161°]. Made from o-
amido-phenol hydrochloride and potassium sui-
phocyanide (Bendix, B. 11, 2263). Needles, sol.

hot water.—B'jajPtCle.
Methyl derivative

0,H,(OMe).NH.CS.NH,. [152°]. Needles (from
alcohol) (Muhlhauser, B. 13,923).

Ethyl derivative. [110°]. Tablets, sol.

alkalis (Berlioerblau, J.pr. [2] 30, 106).
jj-Ozy-phenyl-thio-nrea

[4:1] C„H^(OH).NH.CS.NHj. [214°]. Got by
evaporating to dryness, on the water-bath, a so-

lution of potassium sulphooyauide and 2)-amido-
phenol hydrochloride (KalckhofE, B. 16, 375).
Tables, si. sol. cold water.

Ethyl derivative. Crystalline (B.).

o-Oxy-diphenyl-thio-urea

NHPh.CS.NH.C,H^OH. [146°). Formed by the
action of phenyl-thiocarbimide on o-amido-
phenol (KalckhofE, B. 16, 1829). White pearly
plates. Heated by itself or with HgO it loses

HjiS, yielding aniUdo-carbamido-phenol.
Methyl derivative

NHPh.CS.NHCeH,O.Me. [127°]. Formed from
anisyl-thiocarbimide and aniline, and also from
phenyl-thiocarbimide and anisidine (Foerster,

B. 21, 1868). Prisms. With ethylene bromide
it forms crystals [143°] whence platiuio chloride

yields (O.^H.^NjOS)APtCl„.
p-Oxy-di-pheuyl-tMo-nrea

NHPh.CS.NH.CjHjOH. p-Oxy-thiocarbamUde.
[162°]. Formed bj^tha action of phenyl-thio-

carbimide on p-amido-phenol (K.). Y. sol. alcohol

and alkalis, nearly insol. water.

Acetyl derivative. [137°]. Insol. alkalis.

Di-o-oxy-di-plienyl-thio-urea, Di-methyl
derivative CS(NH.CA0Me)2. [135°]. Formed
from o-anisidiue, CSj, and alcoholic potash

(Muhlhauser). Formed also from anisidine and

thio-urea in alcoholic solution (F.). Needles, si.

sol. water. With methyl iodide it forms

C^j(OMe)N:0(SMe).NH.0,H,OMe. [87°]. EtI

forms CijH^NjSOj [82-5°], while propyl iodide

gives C.bH^NjSO.^ [58°]. Ethylene bromide gives

CH,<'^^''-^g'^''^*°'^* orystaUising in trimetrio

prisms [136°] and yielding OioHnNSjOMel

[0. 141°] and, on boiling with alcohol and chloro-

acetic acid, S<(?^>NOAOMe [116°].

Di.^-oxy-di-plienyl-tliio-urea. , [222°]. Got

from p-amido-phenol and CSj (K.). Pearly

plates, V. sol. alkalis.-

Di-methyl derivative. [185°]. Plates

(Salkowski, B. 7, 1012). SI. sol. alcohol.

Di-oxy-di-phenyl-thio-urea. Di-niethyl

derivative NHPh.CS.NH.0.H3(0Me),. [137°].

Formed by the combination of phenyl-thiooarb-

imide with amido-di-methyl-hydroquinone

(Baessler, B. 17, 2123). Minute needles ; v. boL

hot benzene and hot alcohol.

Tetra-oxy-di-phenyl-thio-urea. Te tra-

methyl derivative C8(NH.C„H3(OMe)j)j.

[160°]. Formed from the di-methyl derivative of

amido-resorcin and CS., (Bechhold, B. 22, 2330).

White mass flrom alpohol-etljer), in^pl. alkalis,
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An isomeride [109°] is formed from the di-
methyl derivative of amido-hydroqninone
(Baessler).

iJe/«r«Mce.—Di - chloko - di - oxy - di-phenti-
IHIO-UREA.

OXY-PHENYL-TOLYLAMINE v. Tolti.-
AMIDO-PHENOIi.

TRI-OXY-BI-PHENYL -TOLYL - CAEBINOL.
A.nhydride C^JS^fl, i.«.

CoralUn. Formed by the action of nitrous acid
on rosaniline (Caro a. Wantlyn, J, pr. 100, ^d ;

A. 179, 192). Got also by heating a mixture of

phenol and cresol with BLjSO, and arsenic acid
(Zulkowsky, B. 10, 1201). Ked plates with green
lustre, nearly insol. water, sol. chloroform, alco-

hol, and acids. Alkalis form a red solution.

Beduced by sodium-amalgam to tri-oxy-di-

phenyl-tolyl-methane. Water at 240° yields
phenol and C,H<(OH).CO.C„H,Me(OH). KCy
followed by HCl forms crystalline OjiHijNOj,
whence Acfl yields OjiHuAojNO, [142^.

p -OXY- PHENYL-^) -TOLYL - HYDEAZINE.
Ethyl derivative
C„H4(0Et).NH.NH.CeH,Me. Formed by reducing
CjHjfOEt^.Nj.CJEjMe with alcoholic ammonium
sulphide (Noelting a. Werner, B. 23, 3258 ; Bl.

[3] 4, 794). Needles, v. sol. hot alcohol. The
isomerides C„H,NH.NHO^sMe(OEt)[l:3:4] [76°]

and C„H5NH.NHC3HsMe(0Et) [1:5:2] [105°] are

formed in like manner.
DI-OXY-PHENYL-TOLYL-KETONE

C„H,(OH).CO.CeH,Me(OH). [200°]. Formed by
heating rosolio acid with water at 220°-250°
(Graebe a. Caro, A. 179, 196). Crystals, sol. hot
water.

Di-acetyl derivative [150°]. Needles.

Bi-ozy-phenyl-tolyl-ketone. Anhydride

C^,<[Q^>CaBL,Me. [105°]. Made by boiling

p-tolyl salicylate for a long time (Graebe a.

Feer, B. 19, 2612). V. e. sol. hot alcohol.

Iri-oxy-phenyl-tolyl-ketone

O.H^(OH).CO.C„HjMe(OH)j. A n hydride
CifHigO,. [140°]. Made by fusing salicylic acid
with orcin and ZnCLj (Michael, Am. 5, 95).

Yellow needles (from alcohol).—NaA' Ijaq.

Acetyl derivative OnHjAoOa [152°].

DI-OXY-PHENYL-DI-TOLYL-METHANE
CHPh(C„H3Me.0H)j. [171°]. Formed from o-

oresol-benzoin and boiling SO^Aq (Schroeter, A.

257, 70). Yellow needles. Yields a di-bromo-

derivative [130°] and a di-nitro- derivative [127°].

Di-acetyl derivative OjiHigAcjOj. [94°].

. Di-benzoyl derivative [91'5°]. Plates.

Tri-oxy-di-phenyl-tolyl-metliane

C^Me(OH).CH(0^4.6H)2. Phenolphthalol.

[190°]. Obtained by boiling phenol-phthalin

C0jH.CaH,.0H(C^iOH)jwithHOAoand sodium-
amalgam (Baeyer, A. 202, 87). Prisms (from
dUnte HOAc), v. sol. alcohol.

Tri-acetyl derivative CjjHjiOj. [40°].

Tri-oxy-di-phenyl-tolyl-methane CjjHuOjm.
C„HjMe(OH).OH(0,H40H)2. LeucorosoUc aad.
Got by reducing rosolic acid with potash and
Binc-dnst (Graebe a. Caro, A. 179, 198). Needles

(from alcohol), v. si. sol. water.

Tri-acetyl derivative. [149°]. Needles.

DI-OXY-PHENYL-o-TOtYL-PYRAZINE.

Bihydride NPh<gg*.^)^<^>N.0eH,Me.

[166°]. Formed by heating aniline with ohloro-

aoetyl-o-tolyl-amido-acetic acid at 160° (Abenius,
J. pr. [2] 40, 443). Formed also by the action of
o-toluidine on ohloro-acetyl-phenyl-amido-acetic
acid in presence of NaOAo (BischofF, B. 23,

1996). White needles, v. e. sol. hot alcohol.
The isomerio compound from ^-toluidine also
crystallises in needles [221°].

OXY-PHENYL-p-TOLYL-PYBIMIDINE

0,H.,Me.0<^:^?^2,^CH. [above 290°]. Made

from tolenyl-amidine and benzoyl-aoetio ether
(Pinner, B. 23, 3826). Slender needles, si. sol.

hot alcohol.

<»-OXY-PHENYl-o-TOLYL-THIO-TJREA
CH,(OH).0,H,.NH.0S.NHPh. ' [c. 136°]. Made
from phenyl thiooarbimide and o-amido-benzyl
alcohol (Soderbaum a. Widman, B. 22, 1671).
Prisms. Alcohol and HgO convert it into

w<S5:I^^[U6°].
»-OXY.PHENYL-TOLYL-UBEA

CH,0H.05H^.NH.C0.NHPh [191°]. Made from
o-amido-benzyl alcohol and PhNCO (Soderbaum
a. Widman, B. 22, 1670). Needles.

v-0XY-PHENYL-USEAC,H5NH.CO.NH.OH.
[140°]. Made from phenyl cyanate and aqueous
hydroxylamiae (B. Fischer, B. 22, 1935 ; von
der Kail, A. 263, 264). Crystals, v. si. sol.

water, sol. alkalis. Beduces hot Fehliug's solu-

"

tion. On boiling with alkalis it yields aniline,

COj, and hydroxylamine.
Benzyl derivative

NHPh.CO.NH.OCH^h. [106°]. Needles (Tie-

mann, B. 22, 1940 ; Voltmer, B. 24, 384).

o-Oxy-phenyl-urea C,H^(0H).NH.C0.NH2.
[154°]. Made from o-amido-phenol hydrochlor-

ide and potassium cyanate (Kalckhoff, B. 16,

374). Prisms, v. sol. water.

Methyl derivative
CeH,(0Me)NH.C0.NH,. [147°]. Crystals (Muhl-
hauser, B. 13, 922 ; A. 207, 244).

^-Oxy-phenyl-urea CjHjNjOa. [168°] (K.).

Needles or tables ; sol. acids and alkalis.

Ethyl derivative. [160°]. Made from
CeH4(NH2).0Et and KCyO (Berlinerblau, J. pr.

[2] 30, 103). Nitrous acid passed into its alco-

holic solution forms brick-red crystals of

C,H„N30,.
Di-o-oxy-di-phenyl-urea. Di-meihyl

derivative 00(NH.CsH4.0Me)r [182°]. Made
from COCI2 and o-anisidine (M. ; Conrad, B. 21,

1649). Crystals, v. sol. alcohol.

Di-^-ozy-di-phenyl-nrea. Di-methyl de-
rivative CjjHieNjOj. [234°]. Prisms or

needles (fcossen, A. 175, 295 ; Pieschel, A. 175,

312). v. si. sol. hot alcohol.

jS-OXY-PHENYL-VALEBIC ACID C„H„0,
i.6. CHPh(OH).CMej.OOjH. Pheivyl-oxypivalio

acid. [134°]. Formed from benzoic aldehyde,

sodium isobutyrate, and isobutyric anhydride by
Perkins's reaction (Fittig a. Jayne, A. 216, 119

;

Ott, A. 227, 61). Needles, si. sol. cold water.

Split up at 150° into 00^ and phenyl-butylene.

—

BaA'2 4aq.—CaA', 4aq : plates, m. sol. water.

Acetyl derivative. [137°]. Monoclinle

crystals (from CSJ. Yields Ba(0„H,j04)j 204
and CaA', 2aq.
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Anhydride CjjHjoO,. [155°]. Prisms.

Iso-butyryl derivative, [65°]. Needles,

T. al. sol. water. Tields Ba{Ci5H,„0Jj 2aq,

CaA'j 2aq, and AgA'.
/3-Oxy-phenyl-9i-valerio acid

OACH.,.CHj.CH(OH).CH,.CO^. [131°]. Got
by boiling ;8-styryl-propionio acid with NaOHAq
(Fittig, JS.'24, 84). Prisms.

3-Ozy-plienyl-valeric acid

CH,.CH(0H).0H(CH2Ph).C0jH. [153°]. Got
by reducing benzyl-aceto-acetic ether (Ehrlich,

B. 8, 1036 ; A. 187, 26). Needles (from benzene).

—BaA'^ 2aq.—Zn(OH)A'.—Ou(OH)A'.
7.0xy-o-plieiiyl-valerio add

CHs.OH(OH).CH2.0HPh.C02H. Formed from
o-phenyl-i8-acetyl-proi)ionio acid by redaction

with sodium-amalgam (Weltner, B. 17, 73).

The free acid at onee forms the oily anhydride

C„H,20j.—Ca(C„H,30s)2 aq : crystalline.

•y.Oxy-7-plienyl-isovaleric acid. The oily

lactone 0,H,.CH<q^q^>CH, is made by

warming 7-bromo-7-pheiiyl-isovalerio acid with

aqueous Na^OOg (Fittig a. Liebmann, A. 255,

271). It yields BaCOiiH.aOj)^.
Ozy-pheuyl-valeric acid. Methyl deriva-

tive 0„H,(OMe).CH2.CHj.CHrCHj.G02H. Got
by reducing 0BHj(0Me).G|HB.C02H with sodium-
amalgam (Perkin, C. /. 39, 438).—Oil.—BaA'j.

Si-oxy-phenyl-yaleric acid. Methylene
derivative CjjHuO, i.e.

CHjO2:CbHs.0Hj.CH2.CH2.CH2.CO2H. Piperhy-
d/ronicacid. [96°]. Made by reducing {;3)-hydro-

piperic acid with sodium-amalgam (Fittig a.

Buri, A. 216, 178). Thin tables (from alcohol).—

CaA'j aq : y, si. sol. cold water.

Di-ozy-phenyl-valeric acid

C„H,.CH(OH).CHj.CH(CO,H).CH(OH).CH,. The
oily anhydride of this acid is got by reducing

phenaoyl-aoetoaoetio ether (Wellner, B. 17, 69).

Tri-oxy-phenyl-yaleric acid. Methylene
derivative
CHjOj:CjH3.CHj.CH(OH).CHj.CH2.CO.,H. [95°].

Made by reducing with sodium-amalgaii the acid

CH20j:C„Hs.CHi,.OO.CH2.CHj.C02H (Weinsteiu,

A. 227, 38). Crystals, m. sol. hot water. Yields

an oily lactone.-BaA'2.-r-AgA' : flocculent pp.
Tri-ppv-oxy-di-phenyl-valeric acid. Di-

methyl derivative
C,H.(0Me).0H(0H).0H,.CH(00,H).0H^.0.H.01i:e.

The lactone [83°] is got by the action of sodium-
amalgam on its bromo- derivative [13G°], which
is formed by dissolving di-bromo-di-^-methoxy-
di-phenyl-valerio acid in HOAo (Fittig a. Politis,

A. 255, 305). It yields a gummy Ba salt.

Tetra-oxy-phenyl-valeric acid. Methylene
derivative
CH20,:CsH3.CH2.CH(0H).CH(0H).CH,.C0,H.

[123°]. Made by oxidising (a)-hydropiperio
acid with KMnO, at 0° (Kegel, B. 20, 415).
Slender crystals.—BaA'^.-AgA' : needles.

Anhydride CnHi^Oj. [104-5°]. Crystals.
An isomeric acid

CH202:0,H3.CH,.OHj.CH(OH).CH(OH).COjH
[165°], formed by oxidising (/3)-hydropiperio
acid, yields the salts OaA'j aq and AgA'.

Reference.—Tetka- bbomo - oxy-phenyl-vaiiE-
RIO AOID.

c-OXY-PHTHALIC ACID C,H,(OH)(COJa),
[1:2:3]. [c. 200°]. S. 20 at 17°. Obtained by
potaih-fusion from its methyl derivative (Jacob-

sen, B. 16, 1965), and from c-sulpho-phthalia
acid (Stokes, Am. 6, 282). Got also from o-

amido-phthalic acid (Bernthsen, B. 20, 937).
Prisms (from water), v. sol. alcohol and ether.

Coloured red by FeClj. Forms a fluorescein

when heated with resorcin.—KHA": needles.

—

AgjA" : pp., si. Bol. hot water.

Anhydride C„H3(0H)<;;^^>0, [o. 148°].

Formed by heating the acid.

Methyl derivative CeH3(OMe)(C02H)j.
[160°]. Formed by oxidation of c-methoxy-
toluic acid with KMnO,. Minute prisms.

Anhydride of the methyl derivative
C„H3(OMe)Cj03. [87°]. Needles (by sublimation).

,

i-Oxy.phthaUc acid C„H,(OH)(C02H)2 [1:3:4].

[185°] (R4e); [205°] (Glaus). S. 3 at 10°.

Formation.—1. From i-amido-phthalio acid

by the diazo- reaction (Baeyer, B. 10, 124, 1079).

2. By oxidising i-methoxy-o-toluic acid with
potassium permanganate, and heating the re'

suiting CBH3(OMe)(C02H)2with hydrochloric ^oid

(Sohall, B. 12, 816).—3. By potash-fusion from
C8H3(S02NHj)(C02H)2, which is got by oxidising

[3:4:1] and [5:2:1] C„H3Me(S0jNH,)(C0jH) (Ja-

oobsen, B. 14, 42).—4. By fusing i-sulpho-phtha-

lie acid with NaOH (Graebe a. Me, G. J. 49, 524 ;

B. 18, 1130, 1630).—5. By fusing di-ohloro-(a)-

naphthoquinone sulphonio acid with potash
(Claus, J. pr. [2] 37, 194).—6. By fusing di-

nitro-naphthol sulphonic acid with potash {B,ie,

A. 233, 230)..

Properties.—Needles, si. sol. cold water, sol.

alcohol and ether. Gives a yellowish-red colour

with FeOlg. Dilute HCl at 180° forms m-oxy-

benzoio acid. Gives the fluorescein reaction

with resorcin at 200°.—AgjA" : tufts of needles.

Methyl ether Me-^k". [102°]. Plates.

Anhydride CsH^O,. [165°]. Made by
heating the acid.

Methyl derivative C,H3{OMe)(C02H)2.
[138°-144°]. Needles. Forms on heating an
anhydride [93°].—AgjCjHBOs : curdy pp.

s-Oxy-isophthalio acid C|,H3(OH)(0O2H),

[1:3:5]. [288° cor.]. S. -0305 at 5° ; 19 at 99°.

Made by fusing s-sulpho-isophthalic acid with

potash (Heine, B. 13, 491 ; Lonnies, B. 13, 705).

Got also from rufigallio acid by potash-fusion

(Schroder, M. 1, 437), and by the action of

nitrous acid on s-amido-isophthalic acid (Beyer,

J. pr. [2] 25, 515). Needles (containing 2aq), y.

sol. hot water, alcohol, and ether.—BaA" 3aq.

—

OUa(OaH30s)24aq.—Ag2A".-AgHA" : needles.

Di-methyl ether UbJl". [160°]. Needles.

Di-ethyl ether Btji.". [103°]. Prisms.

c-Oxy-isophthalic acid C„H3(0H)(C0jH)j

[1:2:6]. [239°]. S. 3 at 100° ; -14 at 24°.

Formation.—1. Obtained by potash-fusion

from(2,l,6)-aldehydo-oxy-benzoiB acid (Tiemann

a. Eeimer, B. 10, 1562), and also from the acid

[1:2:6] OeH,(S02NH2)(002H)2 (Jaoobsen, B. 11,

902).—2. From (l,2,6)-methoxy-toluio acid by

oxidising with KMn04, and heating the resulting

0eH3(0Me)(C02H)j with HCl at 160° (Sohall, B.

12, 826).—3. In small quantity, in the prepara-

tion of the following isomeride, by the action of

CClj and KOH on salicylic acid (Hasse, B. 10,

2185).— 4. By oxidismg o-naphthol with OrOj

and HOAo (Miller, A. 208, 247).—5. From c-

amido-isophthalio ether (M.).

Properties.—Needles (containing aq}, v. aoL
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alcohol and ether. Melts at 244° after drying
at 100° (T. a. R.). Coloured cherry-red by FeOlj.
Forms salicylic acid when strongly heated. Its

solutions exhibit bluish-violet fluorescence.

—

AgjA" : minute plates.—Et^A" : oil.

Mono-methyl ether
0A(0H)(C02H)(00i,Me). [135°]. Made from
[l:2]0^(0Na).00jCH, by heating with COj at
150° under pressure (Hahle, J, pr. [2] 44, 6).

Grouped needles, which melt under water.
Coloured red by FeClj. Gives NaA' as colourless

needles.

Methyl derivative C„H3(OMe)(0O2H)..
[218°]. Prisms, sol. hot water.

t-Oxy-isophthalic acid C(P3(OH)(C02H)j
[1:2:4]. [306°]. S. -02 at 10° ; -625 at 100°.

Formation.—IsBypotash-fusionfrom (2,1,4).

and (4,l,2)-aldehydo-oxy-benzoio acid (Tiemann
a. Eeimer, B. 10, 1562), from m-xylenol (Jacob-

sen, B. 11, 377), from m-xylene sulphonio acid

(Bemsen,B. 11, 580), from C,H3(SO^H2)(CO^)j
(Bemsen, Am. 1, 131), and from benzoic acid

(Barth, M. 3, 803).—2. By the action of KOH,
dilute alcohol, and CCl^ on salicylic acid (Hasse).

3. By heating C,Hi(0Na).C02Na [1:2] or [1:4]

in a current of COj (Ost, J. pr. [2] 14, 93 ; 15,

301 ; Kupferberg, J. pr. [2] 16, 428).

Preparation.—Amixture ofCjHjONa (3 mols.)

and Ci^sOK (1 mol.) is heated in a current of

COj at 300°. The yield is 30 p.o. of the phenol

used (Ost).

Properties.—Needles, si. sol. water, insol.

chloroform. Not volatile with steam. Its aqueous

solution is coloured cherry-red by FeCl,. Yields

salicylic acid and phenol when distilled. Br
yieldstri-bromo-phenol on heating.—Na2A"aq.

—

Ca3(CsH,05)j6aq. — CdA"5iaq. — AgjA". —
AgHA": needles.

Methyl ether UBik". [96°].

Mono-ethyl ether
O.Ho(OH)(COjH)(C02Et) [4:3:1]. [195°]. Made
from [4:l]0eHi(ONa).COjEt and CO^ at 170°

under pressure (Hahle, J. pr. [2] 44, 12). Mono-
clinic leaflets.

Di-eihyl ether EtjA". [52°].

Phenyl ethyl ether
0,H,(0H)(C02Ph)(C0^t) [4:3:1]. [65°]. Got

from HEtA", phenol, and POCl, (H.).

Amide O.H3(OH)(CONHj)2. [250°].

Methyl derivative C,B.fi^. [261°].

Ozy-isophthalic acid. Sexahydride

EgScW.©?> formed by saponifi.

cation of its semi-nitrile [130°-140°] which is

the product of the union of prussio acid with

2186). Nodules (from alcohol).—AgjA".

Di-oxy-phthahc acid. Methyl derivative
0,H,(0Me)(0H)(002H)j. NcfrmethylUmipio

acid. [225°] (WegBcheider,if.3,378). Made by

warminghemipic acid with cone. HIAq (Liechti,

A. Stvppl. 7, 151 ; Beckett a. Wright, C. J. 29,

281). Nodules (containing 2aq). Melts at 150°-

155° when hydrated. V. sol. water and alcohol.

Coloured blue by FeClj. Yields protooatechuio

acid when fused with potash. The anhydride

OJafi^ 2a(i forms crystals [148°].—KHA" aq.

Di-methyl derivative v, Htimtpio aoid.

Methylene derivative
CH,0,;C,H,{COjH)y [175°]. EydrasUc actd.

Got by the action of boiling jotish on the me-
thylimide [233°] which is obtained by oxidising

hydrastinio aoid (Freund a. Lachmann, B. 22,

2325). Needles (from Aq).—NMeHjA'. [224°].

Di-oxy-phthalio acid. Hexahydride
C,H,„0„. [180^. Got by the action of baryta

on 'bromo-malophthalic ' acid (Baeyer, A. 166,

355). Prisms (containing 2aq), v. sol. water.

—

PbA"aq: needles.

Reference.—Oxitbrephthalio acid.

(ci)-OXT-ISOFHTHALIC ALDEHYDE
CeHs(OH)(CHO)j [4:3:1]. [108°]. Formed by
boiling ^-oxy-benzoio aldehyde with chloroform

and NaOHAq, and also, together with the (J3)-

isomeride, from saUcyhc aldehyde in like man-
ner (Voswinckel, B. 15, 2021). Needles, sol.

ether, si. sol. water, almost insol. ligrom.

(;3)-Ozy-isophthalic aldehyde
C(,H3(OH)(CHO)2 [2:3:1]. [88°]. Made as above.

Needles (from water), v. sol. ligroin. Yields

c-oxy-isophthalio acid on fusion with potash.

Di-ozy-isophthalic aldehyde
C8H2(0H)j(CH0)2. ResorcyUe ddaUehyde.

[127°]. Made by the action of chloroform and
NaOHAq on resorcin (Tiemann a. Lewy, B. 10,

2212; 13, 2368). Needles (from hot water).

With alcoholic aniline it yields yellow crystals

[199°]. Phenyl - hydrazine acetate forma
C3H3(OH)j(OHO)3 [c. 230°] (Rudolph, 4. 248, 105).

Yields a dioxim [209°] (Marcus, B. 24, 3052).

Methyl derivatives
O.Hj(OMe)(OH)(CHO)3. Two isomerides, [179°]

and [89°], are formed from [1:3] CeH4(0Me)(0H),
chloroform, and NaOHAq.

OXY-PHTHAIIDE C8H,03 i.e.

C,H3(0H)<;qq^>0. [222°]. Got by reducing

oxyphthalimide with tin and HCl, treating with

nitrous acid, and heating the resulting nitroso-

oxy-phthalidine with NaOHAq (Graebe a. R6e,

O. J. 49, 526). Prisms or needles, si. sol. ether.

OXT-PHTHAIIMIDE OeH3(OH)<;^Q>NH

or CA{OH)<o|f^)>0. [290°]. Formed by

saturating i-oxy-phthalic aoid with NHj (R6e,

A. 233, 232 ; C. J. 49, 525). Yellow crystals, si.

sol. ether. When reduced by tin and HCl it

yields a product from which anitroso-compound

[170°] may be prepared,

OXY-DIPHTHALYL C^^fii *•«

JO - Cv

C.h/ \ / >C,H3.0H. [above 374°].

\co.o o.co/
Made by heating phthaUde with i-oxy-phthalio

anhydride and NaOAc at 200° (Graebe a. Guye,

A. 233, 244). Needles (from HOAc).

A di-oxy-diphthalyl [250°] appears to be

formed by dissolving di-chloro-diphthalyl in al-

cohoho potash (Ador, j1. 164, 245).

DI-OXT-PEOPANE v. Pbopylenb olycoi..

DI-OXY-PBOPANE TEI-CAEBOXYLIC ACID
C,Hs(OH)2(COjH)3. Formed by oxidation of iso-

saccharin with HNO, (Kiliani, B. 18, 638). Co-

lourless syrup. By HI it is reduced to glutario

acid 03H3(CO^)j.—A"'jH,Ca : small prisms.

An isomeric aoid, formed by boiling chloro-

citrio acid with lime, forms the salts CajA"'j9aq,

BasA"'j5aq, and OdjC8H,Os3aq (Pavolleok, A.

178, 157). The same acid, yielding Oa3A"',10aq,
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occurs in b6et-root juice (Lippmann, B. 16,

1078).
Tri-ozy-propane tri-carbozylic acid C„H„0,

».& COjH.CH(OH).CH(0H).0(0H)(COjH),. Got
by oxidisingmannite with alkaline KMnOj(Pabst,
J. 1880, 611). Yields a soluble ISH, salt.

OXY-PEOPANE PHOSPHONIC AaD
OsHoPO, i.e. CHEt(OH).PO(OH)j. [162°].

Formed from propionio aldehyde and POl,, fol-

lowed by water (Fossek, M. 7, 29). Plates, v.

sol. water.—CaA".
OXY-PEOPANE STTIPHONIC ACID

CsH„(OH)(SOsH). Formed from w-propyl alco-

hol and SO,, and also by boiling allyl alcohol

with aqueous EHSO, (Max MiUler, B. 6, 1441).

The same, or an isomeric acid, is got from pro-

pylene oxide and NaHSOj (Erlenmeyer, A. 158,

260). The K salt crystallises in small needles.

Ozy-propane disulphonic acid

CH(OH)(CHjSOaH)j. Formed by boiling glycerin

dichlorhydrin with aqueous KjSOj (Sohiiuffelen,

A. 148, 111) and, in like manner, from epiohlor-

hydrin (Pazsohke, J.pr.li] 1, 86; Z. [2] 5, 613).

Syrup.—KjA"2aq: trimetric octahedra: fls:&:o =
•41: -48:1.—BaA" 2aq : m. sol. water.—PbA" 2aq.
—^AgjA" : crystals, v. sol. alcohol.

Reference.—Chlobo-oxt-pbopanb sulmonio
4CID.

TEI-OXY-PEOPENYL-BENZENE. Tri.
methyl derivative
[l:2:4:5]C,Hj(OMe)3.CH:CHMe. This is the con-

stitution of asarone (q.v.) (Eykmann, B. 22, 3172).
OXY-PBOPENYL-BENZOIC ACID

C,H3(03H5)(0H)C02H [4:2:1]. Propmyl-saUcylio
acid. [146°]. Formed from oxyisopropyl-sali-

cylio acid CjH3{CMe20H){0H)C0jH, by elimina-

tion of KjO by warming with dilute HCl. White
slender needles. V. sol. alcohol, ether, and CSj,

si. sol. water. Sublimable. Volatile with steam.

Gives a deep reddish-violet colouration with

FejClj. By sodium amalgam it is reduced to

oxy-ouminic acid CjHjPr(OH)COjH [4:2:1].

Salts.—A'Ag : sparingly soluble white

crystalline pp.—A'^Cu 2aq : small green crystals,

nearly insol. water.

Polymeride (C,„H,„0)a:. [230°]. Formed by
boiling oxy-propenyl-benzoio acid with strong

ECl. Small white crystals. M. sol. hot acetic

acid, alcohol, and ether, insol. water and CSj.

Gives a deep bluish-violet colouration with
Fe^Clj. Not volatile with steam.—(CuA" Ijaq)^.

—(AgA')a; : white pp. (Heymann a. Konigs, B.
19, 3818; 20, 2390).

OXY-PBOPIOWAMIDINE
CH3.0H{0H).C(NH).NHj.
The hydrochloride B'HCl is formed from
(CH,.CH(0H).C(NH).005H„) HCl, and alcoholic

NH, (Pinner, B. 23, 2947). Needles ; converted
by AgNOs into B'HNO, [84°], v. sol. water.

OXY-PBOPIomC ACID v. Laotio acid and
Htdbacbylio Acm. 7; also Bbomo-, Chlobo-,
and loDo-, Oxt-pbopionio Aoros.

Di-oxy-propionic acidv. Glycebic, Glyoxylio,
Pyeuvio, and GiiYciDio Aoros.

o-OXY-PEOPIONIC OETHALDEHYDE. Tri-
methyl derivative G^^fi,i.e.
CH,.CH(0Me).CH(0Me)8. (148°). S.G. 2 .948,
Formed by heating acrolein (2 vols.) with methyl
alcohol (6 vols.) and HOAo (1 vol.) at 100°
(Alsberg, J. 1864, 495). Wquid, with pleasant
smell, si. sol. water.

Tri-ethyl derivative (186°). S.G. i^.go.

OXY-PEOPIOITIC IMIDO-ISOAMYL ETHEE
CH3.CH(0H).C(NH).0CjH„. The hydro-
chloride B'HCl [69°], formed by the action of

HCl gas on a solution of aldehyde-cyanhydrin in

isoamyl alcohol, crystallises in thin needles.

The homologous CHs.CH(OH).0(NHsCl).003H,
also melts at 69° and gradually decomposes form-
ing lactamide and ammonium chloride (Pinner,

B. 23, 2947).
OXYPEOPYL-AUIDO-BENZOIC ACID

CsH3(CMejOH)(NHj)COjH [4:2:1]. [158°]. Mad«
by reduction of nitro-oxypropyl-benzoio acid with
FeSO, and ammonia (Widinan, B. '19, 271).

Prisms. Exhibits blue fluorescence in ethereal

solution.

Acetyl derivative
C3H3(03H3.0H){NHAc)COjH.- [174°]. Trimetrio
tables, V. sol. hot alcohol.

Oxypropyl-amido-benzoic acid

C3H3(CMe.,OH)(NH2)(C02H)-[4:3:l]. Made by
reducing the corresponding nitro-acid (Widman,
B. 16, 2570 ; 17, 1305). Prisms, v. sol. alcohol,

V. si. sol. ether. With ClCGiBt it forms
C,H3(CMejOH)(NH.C02Et).C02H [167°] and
CjjHjjNjO, [above 800°] which is converted by
HjSO^ into C0(NH.C,H3{CMe20H)(C02H))j.

Acetyl derivative. Crystalline.

a-OXY-PROPYLAMINE
CH3.CH(OH).CH2NHj. 4mMto-iso-prqp2/Z-ofcofto?.

[30°]. (176°). Formed from allylamine and
HjSO,, followed by water (Liebermann a. Paal,

£.16,531). Needles.

Benzoyl derivative
CH3.CH(0Bz).CHjNHj,. Got by boiling bromo-
propyl benzamide with HBrAq. Oil, v. sol.

water. Converted into CH3.CH(OBz).CH20H by
nitrous acid. Boiling NaOHAq converts it into

the isomeric CH3.CH(OH).CH2NHBz [93°]

(Hirsch, B. 23, 970).—0,„H,3N0JBBr. [133°].

Needles. — E'C^NaO,. [189°]. Needles. —
B'jHjPtClj : yellow needles (from water).

j8-Oxy-propylamine CH2(OH).OH2.CHjNH3.
Formed by heating bromo-propyl-phthaUmide
with dilute (1:2) H^SO, for 5 hours at 200°

(Gabriel, B. 21, 2672).— B'jH^PtOl,: yellow

plates.—B'HAuClj : plates.

Sulphuric acid derivative
CHj(O.S03H).CH2.CHjNHs. [221°]. Formed
from /3-bromo-propylamine hydrobromide and

aqueous Ag2S04 at 100° (Gabriel a. Lauer, B. 23,

91). Prisms (from warm water). Indifferent

body.
Benzoyl derivative NH2.CjH3.OBz.

Liquid, v. sol. water. Formed from pheuyl-

penfcoxazoline and HBr (Gabriel a. Elfeldt, B.

24, 3216). Yields B'HBr [135°], B'aHjPtCl,

[205°] and B'C^HjNjO, [178°].

Phenyl derivative PhO.C3H3.NHj.

(242°). Got from phenoxy-propyl-phthalamiq

acid and HCl (Lohmann, B. 24, 2634). Yields

B'HCl [168°] crystallising in shinmg plates, and

PhO.C^pNHBz [118°]. Cyanio acid forms

PhO.C3H..NH.CO.NH2 [114°].

Oxy-di-propyl-amine (CaH80H)(C3H,)NH
(175°). [30°]. S.G. i| -9018. Prepared by heat-

ing propyl-allyl-amine with H^SO, and pouring

the product into water (Liebermann a. Paal, B.

16, 531). Needles. B'jHjPtCls 2aq : efflorescent.

Oxy-tri-propyl-araine (C,H„0H)N(0,H,)j.
Got by heating di-propyl-allyl-amine with
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HjSO, and pouring the product into water (L. a.
P.).—B'jHsPtCl,.

^

OXT-PBOPYL-AMYL-AMINE 0,H,„NO i.e.

(OAOH)(0,H„)NH (o. 200°). [c.2°]. Porme'd
by heating allyl-amyl-amine with HjSO, and
pouring the product into water (Liebermann a.

Paal, B. 16, 531). Solidifies to long fine needles.
Ozy-propyl-di-iBoamyl-amine

(O.H„)jN(03HsOH). (243°). Formed from
propylene ohlorhydrin and di-isoamylamino
(Louise, A. Gh. [6] 13, 433). Oil, si. sol. water.
Inactive to light.—B'sH^PtClj : orange crystals.

The acetyl and benzoyl derivatives form crystal-

line oxalates, the latter being Oji^HjjNOjH^OjO,.
OXY-PBOPYI-BENZENE v. Pkopti.-phbnoi.

and Pkentl-fbofyl aiiCohol.

Di-oxy-propyl-benzene
CH,.CH(0H).CH(0H).CjH5. [53°]. Made from
phenyl-propylene bromide by successive treat-
ment with KOAo and alcoholic potash (Zincke,
B. 17, 709). Tables (from ether ligroin), v. e.

Bol. water. A more sparingly soluble isomeride
[93°], made from phenyl propylene bromide by
boiling with aqueous KjbO„ crystallises from
ether in monoclinio tables.

Tri-oxy-propyl-benzene «, Peopyl-pyeo-
OAIiLOIi.

letra-ozy-propyl-benzene. Methylene de-
rivative CHj(OH).CH(OH).OH2.C„H302CH,.
[83°]. Formed from safrol and dilute KMn04 at
75° (Tiemann, B. 24, 2881). White needles, v.

sol. boUing water and ether. Yields piperonal,

pipqronylio acid, and CH^OjiCjHs.CHo.COjH on
further oxidation. Phenyl cyanate forms
0H,O,:C„H3.CH,.C^3(O.CO.NHPh),[127°].

Acetyl derivative
CHj0j:0sHs.GH;j.CjH3(0Ac)j. (240° at 18 mm.).

OXY-FSOFYL-BEXZEirE SULFHOXIC
ACID Me2C(OH).C8H,,.S03H. Got from cumens
p-snlphonio acid, KOH and EMnO, (B. Meyer,
A. 219, 302).

S alts.—KA'.—BaA',. Splits off < H^O at 140°.

—PbA'j. Splits off 2H2O at 110°, probably
forming lead propenyl-benzene sulphonate.

Reaction.—^PClj followed by ammonia Jiorms

the amide of propenyl-benzene sulphonic acid

[152^.
OXY-o-ISOFBOFYL-BENZOIG ACID

CMej(0H).C^4.C0pH. The salt KA' [197°] is

formed by tiie action of cone. KOHAq on di-

methyl-phthalide (Wislicenua, A. 248, 59). The
tree acid is unstable, at once forming di-methyl-

phthaUde [68°].

Oxy-p-isopropyl-beuzoic acid

0Me,(OH).C8H,.CO.^. [156°]. Formed by
oxidising cuminic acid, or cymene, with alkaline

KMnO, (R. Meyer, B. 11, 1283, 1790 ; A. 219,

248 ; Eemapn a. Emerson, A. G. J. 1, 267 ; Wid-
man, B. 19, 583). Thin triclinic prisms (from

water), v. sol. alcohol and ether. Gives no
colour with Fed,. Yields terephthalic and
acetyl-benzoio acids on oxidation by CrO,. Boil-

ing HClAq forms two isomeric propenyl-benzoio

acids.— BaA'2 aq.— CaA'^ 2^aq.— OuA'j 3aq.

—

AgA' iaq : crystalline pp.
An isoberio or identical acid is got by boiling

faromo-propyl-benzoic acid with alcoholic potash

(Czumpelik, B. 3, 478).
IsomerideB v. OxT-ouMono acids.

Oi-ozy-isopropyl-benzoic acid

0A(0Me,0H){OH).CO,H [1:2:4]. [178»].

Formed by the action el nitrons acid on oxy-
amido-isopropyl-benzoic acid (Widman, B. 17,
722). Crystals (from water), v. sol. alcohol and
ether. Coloured dark brown by Fed,.

Bi-oxy-isopropyl-benzoic acid

0„H3(CMe20H)(OH).GOjH [1:3:4]. [130°~185°].
Formed by oxidismg carvaoryl-sulphuric acid
with alkaline KMnO, (Heymann a. Konigs, B.
19, 3310). Flat needles (from water), v. e. sol.

alcohol.—CuA'2 aq.—AgA' : needles.

DI-OXY- DI- ISOPBOPYL- DI- CAEBOXY- DI-
PHENYL-ALIOPHANIO ETHEE Co.H..N.O» i.«.

ISr(C0,Et)C„H,(CMe20H).C0jH , , „n»o,
C0.NH.C.H3{CMe,0H).C0,H. '

^"^"^^ ^00°].

Formed, with CO(NH.C„H3(CMe20H).COjH)jand
COyBt.NH.CaH,(CMesOH).C02H [167°], by the
action of ClCO^Et on oxy-amido-isopropyl-
benzoio acid (Widman, B. 17, 1306). Tables
(from HOAo), almost insol. water.

OXY-PROPYLENE^DIAMINE CjH.oNjO t.e.

CH(OH)(CHjNH,)j. Formed from glycerin di-

chlorhydrin and alcoholic NH, (Claus, A. 168,
36).—B"HjPtCl8.

OXY-PBOFYLENE-TETRA - METHYL -DI-
AMINE CaH5(0H)(NMej);. (170°-185°). Formed
by heating s-dichlorhydrin with NMcjH (Berend,
B. 17, 510). Liquid, v. sol. water.

Benzoyl derivative. Crystalline.

OXY-FEOPYl-ETHYL-AMINE v. Etbyl-
OXT-PEOPYli-AMINE.

OXY-FEOFYI-MAICNIC ACID
CO2H.0H(CHj.CHMeOH).CO2H. The free acid

at once splits off water, leaving the lactonic acid.

The salts BaCeHjOj, CaA", and Ag^A" may,
however, be prepared.

Lactonic aoid CjHjO,. Got by combining
allyl-malonic acid with HBr, and boiling the
product with water (Hjelt, B. 15, 621; A. 216,

53). Syrup, v. sol. water, al. sol. ether. Yields

Ba(C„H,OJj crystallising in soluble plates.

Di-ozy-propyl-malonic acid

(C0jH)j.CH.CHi.CH(0H).CH20H. The free acid

in aqueous solution remains unchanged at 15°,

but at 100° it splits off water, forming a lactonio

acid whose barium salt is (C^fi^^st.
Salts.—BaA". Got by boiling di-bromo-

propyl-malonio acid with baryta (Hjelt, A. 216,

58).—AgjA" : flooculent pp.
Di-ozy-di-propyl-malonic acid

(OH3.CH(OH).CH2)3C(OOjH)j.
Dilaotone 0,"B.i.fly [106°]. Obtained

from di-aUyl-malonio acid by evaporating with

cone.HBrAq (Hjelt). Thin plates (from alcohol),

long needles (from water), or trimetric crystals

(from cone. HBrAq) a:6:c = '61:l: -94. Warm
baryta-water forms (C3H,0)jC(C02)jBa, which on
heating splits up into BaCO, and the neutral

1 i nxxn mT,^CH2.CHMev.
lactone C^,0.G3.'C^qq^

^ q ^.
-Dl-BBOMO- DI-OXY-DI-PEOPYL-

MA^ONIC ACID.

DI-OXY-ISOPBOPYL-TEIMETHYLENE so-

called CHPr<^^;^^ ? (126°). S. 10. Formed

from isobutyrio aldehyde and ethylene glycol by
heating in a sealed tube (Lochert, Bl. [2] 48,

716). Liquid, lighter than water, t. sol. alcohol

and ether. Decomposed by water at 100° into

its constituents. Bromine yields a heavy oil

0,H,Br.CH(CH.OH)j (0. 187°).
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a-OXY-p-PEOPYL-PHENYL-ACETIC ACID
C„H„03 i.e. C<;H,(C,H,).CH(OH).COjH. [138^].

S. -IQ at 21°. Formed from ouminio aldehyde,
HCy, and HCl (Eaab, B. 8, 1148; Ploohl,

S. 14, 1316). Small needles (from water).

—

BaA'2 4aq.—PbA'j.—AgA': stellate needles.

OXY-ISOPBOPYL-DIPHENYLENE-KETONE
CAEBOXYLIC ACID 0„H„0, i.e.

''°<0°H*(CMe,OH).CO,H 15 s]' ^190°]-

Formed by oxidisiugretene-quinonei withalialine

KMnO, (Bamberger a. Hooker, B.18, 1030,1750;
A. 229, 150). Yellow plates, si. eol. cold water
and ether, m. sol. alcohol.—BaA'jaq.—CuA'j.

—

AgA' : yellow flocoulent pp.
Oxim. Not melted at 270°.

TRI-OXY-TKI-PROPYL-PHOSPHINE.
Hydrate PH(OH)(CH(OH).CjH5)3. Formed by
the action of cono. KOHAq upon (C3HjO)3PHI,
which is got, together with the crystalline oxy-

propylo-iodide (CaH,0)4PI by dissolving PH4I in

propionic aldehyde at 0° (De Girard, A, Ch. [6]

2, 24). Syrup, si. sol. water.

OXY-PBOPYL-PHTHALIMIDE 0„H„NOa
i.e. C„H,:CA:N.CHj.CH2.CHjOH. Formed from
bromo-propyl-phthalimide and hot cono. KOHAq
(Gabriel a. Lauer, B. 23,87). Needles (from Aq).

Phenyl derivativeCgH.^-.Cfi^-.^.Ca'B.fiFh.

[88°]. Formed from the bromo-propyl- deriva-

tive of phenol and potassium phthalimide at
220° (Lohmann, B. 24, 2633). Needles, converted

by KOH into PhO.CaHB.NH.CO.O^^.OOjEt
[134°] a white crystalline powder.

OXY-PEOPYL-PIPEEIDINE
CjHijN.CjHj.OH. So-called 'piperprc^ylalkine.'

(194°). S.G. 2 -947 ; ia -936. V.D. 4-79 (obs.).

Made from piperidine and propylene ohlorhydrin
(Ladenburg, B. 14, 1880, 2407 ; 15, 1144 ; Laun,
B. 17, 680). Liquid, sol. water.—B'HAuCli.—
B'jHjPtOlj.—Mandelate: dilute HCl forms
CijH^NOs, which gives B'HAuCl^.

Acetyl derivative CjHuNO.—B'HAuClj.
Benzoyl derivative CsHjdN.CjHj.OBz.—

B'HAuCli.—B'CsHjNjO, : yellow powder.
Oxy-propyl-piperidine

CjH5(CHrCH(OH).CH3)NH. So-called ' (o)-

pipecolyl methylalkine.' [47°]. (225°). Got by
reducing the corresponding oxypropyl-pyridine
with sodium and alcohol (Ladenburg, B. 22,

2588). Crystalline, v. sol. water, alcohol, and
ether. Yields an oily nitrosamine.—B'jHjPtOlp
[149°]. Small crystals (from alcohol).

Oxy-propyl-piperidine C5H5(CH(OH)Bt)NH.
[100°]. Got by reducing (o)-pyridyl ethyl ketone
in amyl alcohol with sodium (Engler a. Bauer,
B. 24, 2533). Needles. Probably identical with
the i(i-conhydrin in Conium maculatvm,.

Dloxypropyl-piperldiue CaH,jNOj. Made by
heating piperidine vrith glycerin chlorhydrin
(Both, B. 15, 1150). Silky plates.—B'HBr.—
B'HAuCl, : yellow needles.

OXY-PEOPYL-PYBIDINE CjH„NO i.e.

CjH,(CHj.CHj.0H2OH)N. So-called ' {a)-lut-

idylalkime.' (0. 130° at 17 mm.). Formed from
{o)-ethyl-pyridine and formic aldehyde (Laden-
burg a. Adam, B. 24, 1673). V. sol. water.—
B'HAuCl^. [71°].—B'JHjPtCI,. [142°].

Sexahydride CsH„NO.—B'HBr.
Oxypropyl-pyridine

CjH,(OH,.CH(OH).OHa)N. ' (a)-picolyhnetJiyl.
alhine.' (176°-181° at 18 mm.). Made from

(dj-methyl-pyridine and acetic aldehyde (L.).
Liquid, el. sol. water. — B'jHjPtCl,. [189°].
Small tables, si. sol. water.

Oxy-propyl-pyridine CsH,(CH(OH)Et)N.
(215°). Got, together with coniine and another
body [69°], by reducing (a)-pyridyl ethyl ketone
with sodium-amalgam at 30°-40° (Engler a
Bauer, B. 24, 2532).—B'jHjPtCl,.

Oxy -propyl - pyridine. Te trahydridt

CH<o'£™-c'^>>'H. [57°]. (274°).

Made by heating 5-amido-a-propyI-valerio acid
to 200° (Asohan, B. 23, 3701). Flat snowy
1166diss

OXY - PEOPYL - PYEIDINE DIHYDSIDE
CAEBOXYLIC ACID v. MoEnnnxo acid.

(P2/.m-OXY-(B.3)-ISOPEOPYL-aTJIHOLINE

CPricHiaN^icSH ' C"»»os<2/nZ. [169°]. Made

by boiling the hydrochloride of phenyl-o-amido-
cumyl-acrylio aoid with water and a few drops
of HCl for 5 hours (Widman, B. 19, 264).

Needles, t. sol. hot alcohol, si. sol. hot water.
Oxy - TO - propyl - quinoline. Dihydrida

CH:CH.C.OH,.CH, ria^on =. J u .

CPr:CH.C.NH.CO ^'^^^^- I^o™ed, by intra-

molecular change, by reducing the preceding
body, and also from nitro-»-cumyl-propioni3

acid (Widman, B. 19, 2778). Prisms (from
benzene-ligroin), insol. water.

OXY-PBOFYL-SnCCINIC ACID. Lactonie

acid CH,.GH<^5'^^-^^-^°i^. [69°].

(o.260°). Formed from allyl-suocinic aoid and
cone. HBrAq (Hjelt, B. 16, 334). Crystals (from
alcohol).

OXY-ISOPEOPYL-SULPHOBENZOIC ACID
CMej,(0H).0aH3(S0aH).C0jH. [1:3:4]._ Made by
oxidising cymene sulphonio acid, an intramole-

cular change taking place. Got also from iso-

oymene sulphonic acid and KMnOj (B. Meyer a.

Boner, A. 22p, 8, 30; B. 13, 1495 ; 14, 2391;

Eemsen, Am. 8, 262).—KjA"6aq. Triolinio

crystals; a:6:c = -675:1: -542 ; = 131° 14';

;S = 104° 26'
; 7= 66° 27'.—K^A" 2aq.—BaA" aq.

An isomeric acid, got from m-isocymeue sol-

phonic acid, yields BaA" and PbA".
OXYPEOPYL-^-TOLTJIDINE C,„H,5N0 i.e.

CaH^McNH-CaHaOH. [74°]. (293°cor.). Formed
from propylene oxide and jj-toluidine (Morley,

C. J. 41, 887; B. 15, 179). Needles (from light

petroleum), insol. water, v. sol. benzene and

ether.—E'EjOjOj. [151°]. Pearly plates.

(o)-OXY-PYEIDINE C5H5NO i.e.

N<OH=CH^<^^- t^°^°]- ^•^- ^'^ <°''°-)-

Formed by distilling its carboxylic acids (Eonigs,

B. 16, 2160 ; 17, 690, 2391 ; 19, 2^33 ; Peoh-

mann, B. 17, 2384 ; Weidel a. Strache, M. 7, 297).

Dimetric needles, v. e. sol. water and alcohol.

Coloured red by FeClj. Yields a di-bromo-oxy-

pyridine [207°].

Tetrahydride OjH,NO *.e.

^^<0hJc^>'^^2- >^*°°3- (^^^°J- Made by

distilling S-amido-valeric acid (Sohotten, B. 21,

2235 ; Gabriel, B. 23, 1770). Crystalline mass,

yields an acetyl derivative (238°).

(/3)-0xy-pyridine O5H5NO i.«.

N<^^f^C^>OH. [124-5°]. Formed hy



OSY-PYRIDINE OARBOXYLIO ACID,

patash-fusion from pyridine sulphonio acid
(Fischer a. Eenouf, B. 17, 763, 1896). Needles,
V. sol. water and alcohol. Coloured red by FeCL.
—Oxalate. [175°]. White needles.

Acetyl derivative. (210° unoor.). Oil.

Ethyl derivative. Made by ethylation,
and also from bromo-pyridine and alcoholic
potash (Weidel a. Blau, M. 6, 664). Oil.—
B'APtCls. [192°]. Prisms.

Methylo-iodide B'Mel. Needles.
Methylo • chloride B'MeCl. Needles.

—

B'jMejPtCla: Orange prisms, si. sol. alcohol.

(7).0xy-pyridine NH<^g;^g>CO. Pyrid-

one. [148°]. (above 350°).
'

S. 100 at 15°.

Formed by heating ohelidamio acid under re-

duced pressure at 230° or with water at 196°
(Lerch, M. 5, 402 ; Haitinger a. Lieben, M. 6,

300). Formed also by distilling its oarboxylio
acid (Ost, J. pr. [2] 29, 65). Small efflorescent

grains (from alcohol), prisms (containing aq), or
trimetric tables ; a:6:c?=-55:l:l-5. V. sol. water
and alcohol. Melts below 100° when hydrated.
Converted by treatment with Mel and EOH into

NMe<^Qg.:pg->aO, a deliquescent mass [89°]

which gives (C,H,N0).,H2PtGl„ aq [176°], B'Mel,
and B'jMajPtClj. Does not yield an acetyl de-
rivative.

Salts. — B'^H^PtCl, aq. — B'jHjPtCl, 2aq.
Efflorescent monocliuio needles [200°], con-
verted by boiling water into B'sH^PtjClio aq.

—

B'HNOjAgNO, : tables.—B'HgCl^.—B'HHg^Clj.

-Methyl derivative N-^pgi^g^COMe.
(191° cor.) at 738 mm. Formed from (7)-ohlpro-

pyridine and NaOMe (H. a. L.). Liquid, sol.

water. Alkaline in reaction. Changes at 220°
into the crystalline isomeride (v. supra). Gives
a deep-blue liquid with aqueous CuSOj. Cone.
HIAq converts it into (7)-oxy-pyridine. —
B'jBLjPtClj : crystals, si. sol. water.

Di-oxy-pyridine C5Hs(0H)jN. [c.255°] (K. a.

G.); [239°] (W.a.B.). Formed by potash-fusion
from its ethyl derivatives and also from pyrid-

ine disulphonic acid (Konigs a. Geigy, B. 17,
1835 ; Weidel a. Blau, M. 6,651). Needles (con-

taining ^aq), V. sol. water, si. sol. alcohol.

Coloured red by FeCls.—B'HCl : needles.

Mono-ethyl derivative CjUgSO. [128°].

Formed, together with the di-ethyl derivative,

by heating dibromopyridine [111°] with alcoholic

potash. Tables, si. sol. cold water.—B'HNOj.

—

B'jHjPtClj : red triolinio needles.

Di-ethyl derivative 05H3(0Et)2N. (c.

244°). Made as above. Liquid, nearly insol.

water.—B'jH^PtClj : yellow needles.—B'HHgClj.
[106°]. Crystals (from HOlAq).

Di-oxy-pyridine. Di-oxim of the dihy-

dride NH<ggCHi:CH?>OS,. [193°]. A
product of the action of hydroxylamine on tri-

methylene cyanide (Biedermann, B. 22, 2967).

Yields a di-aeetyl derivative [127°] and a dibenz-

oyl derivative [180°].

Piorate. [175°]. Needles.

Tri-oxy-pyridine CsHjNOs*.*.

^"^cloHlioH^^-^^
[220°- 230°]. Formed

J)y boiling di-oxy-amido-pyridine (glutazine)

with cone. HOlAq (Stokes a. Von Peohmaun,
Am. 8, 384; B. 19, 2701). Yellowish sandy
powder, v. sol. hot water. On evaporation of iti

solution it is partly converted into its anhydride.
FeClj gives a red colour. Forms with bromine
GBr3.C0.CBr2.C0NHj. NH,OAo at 140° converts
it into glutazine.—BaAV—AgA'.—B'HCl.

Oxim NH<:;;^°;^^^C:NOH. [196°].

Made by boiling tri-oxy-pyridine or glutazine
with hydroxylamine hydrochloride. Minute
hexagonal plates (containing aq), m. sol. hot
water.—B'HCl : plates.

Phenyl-hydrazide

NH<;^°;^^C:N2HPh. [230"]. Tables.

Anhydride CijHjNuOji. Made by boiling
glutazine with dilute H^SO,. Minute flesh-

coloured prisms, si. sol. water.—BaA'24aq:
yellowpriBms.—AgHA".—B'H2SOj.—B'HCl.

Beferences.—Di-bkomo-, Di-ohloeo-, and Di-
IODO-, OXI-PTKIDINE.

OXY-PYEIDINE CAEBOXYLIC ACID
C3H3N(OH).C05H. (a\-OxypicoUnie acid. [267°].

Made by heating di-chloro-oxy-pyridine carb-
oxylic acid [282°] with HI in HOAe at 210°

(Ost, /. pr. [2] 27, 289). Long needles (con-

taining aq) or short anhydrous needles; v. sol.

hot water and alcohol, insol. ether. Coloured
reddish-brown by PeClj. AgNO, is not reduced,

but gives a white pp.—BaA'^aq.—CaA'j.

—

C5H3N(OK).002K aq : groups of needles.

Oxy-pyridiue carboxylic acid

C5HsN(0H).C0i,H. {$)-Picolimc acid. [2S0°J.

Made by the action of HI in HOAc on chloro-

oxy-pyridine carboxylic acid [257°] at 200°

(Ost). Formed also without by-products by
boiling comanic acid C5Hs02(C02H) with NHjAq
(Ost, J.pr. [2] 29, 64). Glittering plates. Yields

oxypyridine [148°] on heating strongly.— Salt:
BaA'2 2aq : small needles, m. sol. water.

Oxy-pyridine carboxylic acid

C5H3N(0H).C02H. {y)-Oxy-picoUnio acid.

[258°]. Formed by the action of tin and HClAq
on ohloro-oxy-pyridine oarboxylio acid [224°]

(Bellmann, J. pr. [2] !29, 7). Small trimetrio

pyramids (containing aq), si. sol. water, sol.

cone. HClAq. Coloured brown by PeOl,.

—

BaA'j : prisms.—CaA'24aq : needles.

Oxy-pyridiue carboxylic acid

C3H3N(0H).00jai.6.

0(0H)^S-g.:S^.C.C02H. Oxy-rmoiMc acid.

[302°]. Formed by heating oxy-pyridine di-

oarboxylio (oxyquinolinio) acid with water at

195° (Konigs a. Geigy, B. 17, 589). Formed
also by the action of NHjAq on the methyl ether

of coumalic acid {v. vol. ii. p. 264), the product

being saponified (Peohmann a. Welsh, B. 17,

2384; G. J. 47, 145). Needles, si. sol. hot

water. May be sublimed. PCI5 yields ohloro-

pyridine carboxylic acid, whence tin and HCl
form nicotinic acid. FeCla gives a light-yellow

colour.—PbA'22^aq : needles, sol. hot water.

Methyl derivative C5H3N(OMe).CO'jH,

[238°]. Formed by methylating the acid, and
also from methyl eoumalate and methylamine,

the product being saponified. Needles (contain-

ing aq), nearly insol. cold water.

Phenyl derivative C5HjN{0Ph).C0jH.
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[280°]. Formed by the action ol boilingNaOHAq
on methyl coumal-anilidate {loc. cit). Needles.

Oxy-pyridine carboxylio acid

CH^^^^^g^^C.COjH. {a)-Oxy-mcoUnic acid.

[256°]. Formed by heating (a)-oxy-isocincho-

meronio a'cid with HOAc and a little Ac^O at
210° (Weidel a. Straohe, M. 7, 295). Slender
needles (from water). Yields (o)-oxy-pyridine

when heated.—AgA': silky needles.

Oxy-pyridine dicarbozylic acid CjHjKOj i.e.

^'^0(OH).C(COjH)^^^- i'^yOn'yisocinchome-

ronic acid. Formed by oxidising (o)-diquinolyl

with KMnO, (Weidel a. Straohe, M. 7, 293).

Vitreous crystals. Gives no colour with FeCl,.r—

BaA".—^AgjA" : needles, nearly insol. water.

Oxy-pyridine dicarboxylic acid

0,HjN(0H)(C0.^)2 i.e.

OxyquinoUnio

acid. Formed from quinoUnic acid by potash-
fusion (Eonigs a. Korner, B. 16, 2158). Small
crystals (from dilute HjSO,), blackening at 254°.

Fed, colours its aqueous solution red. Its Ag
salt yields (o)-oxy-pyridine on heating.

—

BaA'2 iaq : needles (from hot water).

Methyl derivative C3Hi,N(0Me)(C0aH)j.
[140°]. Got by adding EMnOj to an aqueous
solution of the methyl derivative of (7)-amido-

carbostyril (Feera. Konigs.JB. 18,2398). Needles,

V. e. sol. water.—AgH3A"j. Needles (from water).

Isomeride v. ChkiiIdamic aoid, vol. i. p. 729.

Si-oxy-pyridine carbozylic acid CbHsNO^ i.e.

^'^c{oHl-CBb'°-^°'^^
Ciiraajfl acid. Formed

by heating the mono-, di-, or tri- amide of citric

acid with HCl orH^SOj (Behrmann a. Hofmaun,
B. 17, 2687). Crystalline powder, nearly insol.

water, si. sol. hot HOlAq. Carbonises at 800°.

PCI5 converts it into di-chloro-pyridine carboxylio

Bcid [210°]. Gives a deep-blue colour with
NaNO,. Tin and HCl reduce it to tricarbaUylio

acid.—BaA'2 2aq.

Di-acetyl derivative. Crystalline.

Methyl ether MeA.'. Plates, decomposing
above 220°.

Ethyl ether EtA'. Plates.

Amide OsB^{OB.)pCOTiiB^. Formed by the
action of cone. NHjAq on ethyl aoetyl-oitrate

and on aconitic ether (Buhemann, C. J. 51, 405

;

B. 20, 3366). Small grey crystals (from water).
Di-oxy-pyrldiue carboxylic acid

C5H2N(OH)5COj(H. Comenamic acid. Di-oxy-
picolinic acid. Formed by heating hydrogen
ammonium comenate at 190°, or by boiling co-

menic acid with NHjAq. The yield is about
45 p.c. of the comenio acid used (How, T. E.
20 [2] 255; A. 80, 65; 83, 350; Ost, J.pr. [2]

27, 269). Tables (contaiaing 2aq), m. sol. hot
water and alcohol. Not decomposed by boiling

NaOHAq. Gives a purple colour with FeClj.

JReactions.—1. Yields pyridine on distillation

with zino-dust (Lieben a Haitinger, B. 16, 1263).
2. Cone. HIAq at 200° does not attack it, but
when heated with it for two days at 270° pyro-
comenamic aoid (probably a di-oxy-pyridine)
C3H5NO2 is formed. This body crystallises in
needles (containing aq), gives a violet colour with
FeCIj, and forms B'HBr.—3. PCI5 (3 mols.) act-
ing on the acid (1 mol.) at 100° forms a product

which on treatment with tin and HClAq yieldn

a di-oxy-methyl-pyridine CaHjNOj, crystallising

in trimetrio prisms (containing aq), and form-
ing the salts B'HOl and B'HjPOj. PCI5 and
POCI3 at 200° convert this di-oxy-methyl-pyr-
idine at 200" into hexa-chloro-methyl-pyridina
and 0,HjCljN(CCls), which is converted by boil-

ing water into chloro-(7)-oxy-pyridine (o)-carb-

oxylio acid (Bellmann, /. pr. [2] 29, 19). Excess
of PCI5 (5 mols.) at 220° acting on comenamio
aoid in presence of POCI3 forms penta- and hexa-
ohloro-methyl-pyridine, and other bodies,whence
water produces ohloro-(7)-oxy-pyridiue (oi)-carb-

oxylic acid and chloro-cyamio aoid CjHjClNO„
which crystallises in needles [186°], and gives a
blue colour with FeCl,. Ghlorooyamic aoid

yields the salts AgA' and BaA', aq.—4. Ammo-
nium comenamate forms, among other products,

on distillation, a very poisonous base called

'Oxycomazine' C,„H,NaO (Krippendorff, J. pr.

[2] 32, 153). The base crystallises from alcohol

in four-sided prisms, S. -0035 at 20°. Its solu-

tions in dilute acids show green fluorescence,

and in strong acids a blue fluorescence. Tin
and HCl reduce it to oxy-amido-pyridine. Oxy-
comazine forms the following salts: B'HjCl,,

[c. 265°], B'H^tCle, B'H,S0j3aq, [0. 295°], and

OjoHjAgNsO.—5. EMnOj oxidises comenamio
acid to tri-oxy-pyridine carboxylio acid.

Salts. — NH^A' : very small grains.

—

BaCjHjNOjaq: pp.—BaA'j2aq: crystalline.

Ethyl ether MA.'. [205°]. Needles (con-

taining aq), sol. hot water (Beibstein, J. pr. [2]

24, 284). Yields Ba(0BHjNO4)2 2aq and
EtA'HClaq, both crystalline. When heated

with AoCl it yields an anhydride CbHjNO, [261°]

and two derivatives, C5HiN(0H)(0Ac).C0jEt
[152°] and Q^^T<i{OAo)fiO^M [38°]. BzCl forma

Cja.,T!({OBz)fiO,M [102°].

Si-oxy-pyridine caibozylio acid CgRsNO,.

Oxirmdo-comanic acid. Made from comanio

acid and hydroxylamine (Ost, J.pr. [2] 29, 378).

Small needles, decomposing at 200°. Eeduced

by tin and HOI to (;3)-oxy-piooUnic aoid.

Di-oxy-pyridine dicarboxylic acid. Ethyl

derivative N<^{g^J:§^Og|>CH. [182°].

Formed by the action of NaOHAq on the mono-

ethyl ether EtHA" [160°], which is made by

treating ethoxy-(o)-pyrone dicarboxylic ether

with NHaAq (Guthzeit a. Dressel, B. 22, 1427

;

A. 262, 104). Needles (containing aq). Cone.

HClAq at 140° forms glutaconic acid [134°].

PClj in POCI3 at 250° gives di-chloro-pyridine

dicarboxylic acid [230°] whence Et^k." [76°] and,

by treatment with HI, pyridine dicarboxylic acid

[322°] may be prepared.—^AgjA".

Mono-ethyl ether

oH<Em:'crc®>^- c^eo^- ^-^^-

Yields AgA' and an acetyl derivative C,sH,5N0,

[100°],

Di-ethyl ether Et^'". [81°].

Tri-oxy-pyridine carboxylio acid O11H5NO,.

Tri-oxy-picolinic acid. Oxy-comenamie acid.

Formed, in small quantity, by oxidising oomen

amic acid with potassium permanganate and

HjSO, in the cold. Prepared by heating oxy-

comenio acid C5H0j(0H)j.C0aH with cone.

NHsAq at 160° (Beibstein, J. pr. [2] 24,290;

Ost, /. pr. [2] 27, 265). Small needles (oontaia-



OXY-PYEOTAETARIO ACID. 766

fag aq) (from watur). Does not form a liydro-
ohloride. Gives an azure pp. with BaOlj and
NHj. 41ooliolio potash gives, in alcoholic solu-
tions, a blue floconlent pp., forming a colourless
solution in water. Fed, gives an indigo-blue
colour. AgNOs gives a white pp., soon turning
black. Br forms bromo-tri-oxy-pyridine carb-
oxylio acid, crystallising with 2aq. Nitric acid
added to the ethereal solution forms oxypyrido-
quinone oarboxylio acid 05HN02(OH).COj,H,
crystallising in orange tables (containing 2aq).

References.—Baoiio-, Ohlobo-, and Bkomo-
MlinO-, OXy-PYBIDINE CABBOXYLIC ACID.

a-OXY-PYEIDYL-ETHYL-FUEFTJRAlfE

CH<ci;N^O.CH,.OH{OH).C<gH-fiH[43„j_

(164° at 20 mm.). Formed from (o)-methyl-

pyridine, furfuraldehyde, and some water at
150° (Klein, B. 23, 2693). Greenish mass, v.

tol. alcohol.—B'jHjPtCls. [162°].—B'HHgCL.
[c. 150°].-B'HCdI,.—E'C^H^NjO,. [c.l60°].

Acetyl derivative. OU.

—

(0„H,^cNO,)2HjPt01,. [165°].—B-nHgClj. [o.

165°]. Small needles.

Benzoyl derivative C^^t^zSO^. [49°].

-B'jHjPtClj. [140°-.145°].—B'HHgCla.
OXY-PYBIDYl-MAIONIC ACID

CjH,N.C(OH)(C02H)2. Formed by oxidising
pilocarpine with EMnO, (Hardy a. Calmels, Bl.

f2] 48, 228]. Syrup. Yields pyridine (fl)-carb-

oxylic acid on further oxidation.—BaA".

—

BaA" 3aq. -Cu^"(OH), aq.—Ag.,A" : pp.
OXY-PYEIDYL-PHENYl-PEOPIONIC ACID.

Eexahydride CsHftN.CHPh.CH(0H).C02H.
[244°]. Formed from piperidine and sodium
phenyl-glycidate (Brlenmeyer, B. 22, 1482).

a-0XY.(;8)-PYBIDYI.-PE0PI01IIC ACID
05H4N.CHj.CH(OH).COiH. Formed by boiling

pilocarpine with water for 12 hours (Hardy a. Cal-
mels, Bl. [2] 48, 227). Gummy mass.—B'HCl.—
B'jPtCa^.—B'AnOl,. [154°]. Prismatic needles.

o-Oxy-(a)-pyridyl-propionic acid

05H,N.CHj.CH(0H).C0iH. [125°]. Formedby
the action of hot dilute caustic soda on
C5H,N.CHj.CH(OH).CCl3, the product of the
union of chloral with (a)-piooline (Einhorn, B.
23, 219; A. 265, 211. Prisms.—CujA'jO

:

needles.—(HAOzH^tClj. [204°].—HA'HAuCl^.
[174°]. Orange prisms.—AgA' : white needles.

—HA'HCl. [86°].—HA'HBr.
Benzoyl derivative. [145°]. Needles.—

B'jHjPtCl,. [179°]. Yellow prisms.
Methyl ether MeA'.—MeA'HAuOli. [119°].

— Benzoyl derivative of the ether
C5H<N.0Hj.CH(OBz).CO,,Me. [o. 41^]. Yields
B/j^jPtClj, [198°], crystallising in yellow needles.

.fi-Oxy-(o)-pyridyl-propionic acid

C5H,N.CH(OH).OH2.COoH. [86°]. Formed by
warming j8-bromo-pyridyl-propiouic acid with
NaOHAq (Einhorn, B. 23, 221). White needles,

V. e. sol. water.—Cu^A'^O : blue crystals.—B'HCl.
[147°]. Prisms.-B'2H2PtCl,. [191°].

Benzoyl derivative. [135-5°]. Prisma.

Methyl ethyl MeA'. Yields (MeAO^H^tCl^
[178'5°] andabenzoyl derivative [79°] crys-

tallising in prisms.

Ethyl ether EtA'. Yields (EtA')jHjPtClr

Di-oxy-pyridyl-propiouic acid

CsH,N.CH(OH).CH(OH).COja. [190°]. Formed
by oxidising pyridyl-aorylio acid with alkaline

KMnO, (Einhorn, B, 28, 223), White orystalB.

JEthyl ether MX'. [96°]. Tables. Yields
a benzoyl derivative [122°] crystallising in
needles.

DI-OXY-PYEIMIDINE v. Hydboquinonb
TETBACAEBOXYLIO ACID.

OXY-PYEONE DICAEBOXYLIC ACID.
Ethyl derivative of the ethyl ether

™<ciS!-co''*^>°- ^"^^"^^^ "f '"
ethyl propylene-tetracarboxylate. [94°]. Formed
by distilling di-carboxy-glutaoonic ether at 210°
under 15 mm. pressure (Guthzeit a. Dressel, B.
22, 1415). Needles, insol. water and alcohol.
Converted by HClAq into glutaoonio acid.

OXY-PYEOTAETAEIO ACID C,HA i.e.

CH3.0(OH)(C02H).0H,.C0jH. Mol. w. 148.
[108°]. Formed by the action of boiling dilute
HCl upon _CH5.C(OH)(CN).0Hj.CO2Et, which is

gotbyheatingacetoacetic etherforthree days with
dry HCy s,t 100° (Morris, O. J. 37, 7 ; cf, De-
mar9ay, Bl. [2j 27, 120). Made also by oxida-
tion of isovaleric acid by long boiling with dilute
HNO, (Bredt, B. 14, 1782 ; 15, 2318). DeU-
quesoent, star-like groups of needles, sol. water,
alcohol, and ether. On dry distillation it splits

up into water and citraconic anhydride.—
BaA"2aq. Not decomposed by boiling with
water.—CaA" IJaq.—AgjA." |aq : needles.

Oxy-pyrotartaric acid

CHj.CH(C02H).CH(0H).00jH. CibrarmUc acid.

[119°]. Formed by the action of zhic on a dilute

solution of chloro-citramalic acid (which melts
at 139° according to MelikofE, A. 253, 88) ; HCl
is added towards the end of the reaction (Carius,

A. 129, 160; Morawski, Sitz. W. 76 [2] 670;
J.pr. [2] 10, 69). Large hygroscopic crystals,

yielding citraconic anhydride and water on dis-

tillation.—Salts : EjA" a;aq.— BaH2A"j 2aq.—
MgA."— CaA" 2aq.—CaA" IJaq.— CaH^A", 5aq.

ZnA" 2aq.—Pb2A"0.2aq.—PbA" 8|aq.—Ag^A".
Oxy-pyrotartaric acid

CHi(0H).CH(C0jH).CH2.C02H. Itamalic add.
Formed from itaconio acid by successive treat-

ment with HBr and hot water. Formed also by
boiling ito-chloro-pyrotartario acid with aqueous

NaaCOa (Swarts, Bull. Acad. Belg. [2] 24,25;
Bl. [2] 9, 317 ; Fittig, A. 188, 76 ; Morris, C. 3.

37, 14). The free acid, liberated from its Ca
salt by oxalic acid, or from its Ag salt by H^S,
changes on evaporation, even at 15°, into its

lactone [58°].—Na^A".-(NHJHA".—CaA"aq.—
CaA"8aq.—PbA".—CuA".—Cu,A",0.—AgA'.—
EtA': oil.

Lactone Q-&{CO^)<^^^ Paracotm

acid. [58°]. Formed as above, and also by boil-

ing iiffl-bromo-pyrotartaric acid (1 pt.) with

water (10 pts.) (Beer, A. 216, 90). Crystalline.

Yields citraconic anhydride on distillation. With
bases it yields salts of itamalic acid.—NaCjHsO,.

—OaA'2 3aq. Small needles. Yields calcium

itamalate on boUing with CaCOj.—AgA'.

Chloro-itamalic acid CsHjClOs. [150°].

Made by passing chlorine into a solution of

sodium itaconate. Crystals, v. e. sol. water.

Oxypyrotartaric acid [c. 135°] described by
MaxweU Simpson {Pr. 13, 44) as got from
glycerin dichlorhydrin by successive treatment

with KCy and KOH, is probably ;3-oxy-glutario

acid. It yields A&A" and Bt^A" (298°). An
isomeTic or identical dcid, made by fusiag
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lulpho-pyrotartaric acid with potash, yields

AgjA"aq (Wieland, A. 157, 41). A liquid

isomeride, got by potash fusion from bromo-
oyano-butyrio acid, yields Ag^A".

Di-oxy-pyrotartario acid O^'Efig. Ciiratar-

taria acid. Formed by the action of boiling

baryta-water on ohloro-citramalio acid prepared
from barium citraconate and HOCl (Carius, A,
129, 159) and by heating oxycitraconates with
water at 120° (Morawski, J. pr. [2] 11,

""

Amorphous, deliquescent mass.—Pb^A" aq.

Isomeride v. Itataetaeio acid.

DI-OXY-DI-PYKEYI-BUTANE OuH^NjO,
i.e. 05H,N.0Me(0H).CMe{0H).C5H,N. [120°].

Formed from pyrryl-methyl-ketone, water, and
sodium-amalgam (Dennstedt a. Zimmermann, B.
19, 2204). Monooliuic prisms (containing 2aq).

Melts at 98° when hydrated. V. e. sol. alcohol.

OXY-PYBTTVIC ACID C3H4O4 i.e.

CH2(OH).CO.C02H. Formed by dissolving
' nitro-cellulose ' (collodion) in dilute NaOHAq
and allowing the solution to stand at 20° (Will,

B. 24, 405). Amorphous, v. sol. water, but ppd.
by alcohol. Eeduces Fehling's solution and
ammoniaoal AgNOg. Its solutions, and those of

its salts, are slightly Isevogyrate. Phenyl
hydrazine forms the compound CisHuNiO^ or

(N,HPh)CH.C(N2HPh).C0jH, [205°], whence
NaA' [231°], KA' [233°], NH,A' [200°], OaA'„
and EtA' [149°].

Salt s.—OaA'j 8aq.— SrA'^ 4aq.—OdA'j 4aq.

OXY-QUINALDINE v. OxY-METHn,-QniN-
OLINE.

OXY-QUINAZOLINE. Dihydride
PTT NTT

CsH4<^-»jTT^' Ajfj . ' Phenyldihydroacimiazine.'

[160°]. Formed from oxy-tolyl-urea and HOI
(Soderbaum a. Widman, B. 22, 1669). Scales,

insol. cold cone. KOHAq.—B'HOl.—
B'jEL,Pt01,2aq. [205°].—B'HAuCl,. [179°].

Oxy-quinazoliae OaH^^^^ggL'^g;. [212°].

Made by heating formyl-o=amido-benzamide
[123°] for two hours at 180° (Knape, J.jor. [2]

43, 214). Thin needles.—B'jHjPtOlj aq. [above
250°].

Methyl derivative [71°].

Bi-oxy-quiuazoline

OeH|<^'
''a qtt. 'Uramido-benzoyV [above

350°]. Formed by passing cyanogen into an
alcoholic solution of o-amido-benzoic acid and
boiling the product with HClAq. Formed
also by fusing o-amido-benzoic acid or 0-

amido-benzamide with urea, and by heating
the product of the action of ClCOjEt on o-amido-
benzamide (Griess, B. 2, 415 ; 11, 1985 ; Abt,

J.pr. [2] 39, 140). Needles, si. sol. hot water.

Wiffli POI5 it yields di-ohloro-quinazoUne [115°].

—CaHjNaNjOjEtOH : needles.

i>i-methyl derivative CgH4(OMe)2N2.
[66°]. Made from di-chloro-quinazoline and
NaOMe. Needles, v. e. sol. alcohol.

OXY-p-QUIKAZOLYL-BENZOIC ACID

°«^4<oo:n.C,H,.00^- ^^^^ ''y oxidising p.

tolyl-quinazoline dihydride with KMnOj (Paal a.
BuBoh, B. 22, 2699). Small needles.—AgA'.

OXY-QTHNHYDEONE C„H,„0,. Formed
from oxyhydroquinone and HNOj (Earth a.
Schreder, M.5, 595). Dark greyish-blue crystals.

(Py. 1)-0XY-QUIN0LINE OA<^H^g-
[235°]. Made by heating phenyl-;8.amido-aorylia
acid at 200° or oxanilio acid at 170° (Beissert, B
20, 3103; B. 21, 1376). Long needles (from
alcohol). Yields quinoline when distilled with
zinc-dust.

Acetyl derivative. [228°]. Needles.
Phenyl hydrazide 0,5H„N,, [168°].

(Py. 2)-Oxy-qiiinoline. This is probably the
constitution of oynurine v. infra.

(Py. 3)-0xy-quinoline O.H,<^?;^5h.
Carbostyril. [199°]. '

.

Formation,.—1. By reducing o-nitro-oinnamio

acid (Ghiozza,4. 83, 118 ; Tiemann, B. 13,2070;
Friedlander, B. 14, 1916).—2. By heating 0-

amido-cinnamic acid with HClAq (T.) or dilute

H2SO4 (Feer a. Konigs, B. 18, 2395).—3. By re-

ducing tri-ohloro-oxy-quinoHne with HI.—4. By
heating {Py. 3)-chloro-quinoline with water at

120° (Friedlander a. Ostermaier, B. 15, 335).—5.

By the action of aqueous HOCl upon quinoline

(Erlenmeyer a. Eoseuhek, B. 18, 3295).—6. By
heating quinoline on the water-bath with a oono.

solution of bleaohing-powder (E. a. E., B, 19,

489 ; Eoos, B. 21, 619).

Properties.— Long thin feathery crystals

(containing aq) (from water) or thick anhydrous

prisms (from alcohol) ; v. si. sol. cold water,

insol. NHjAq.
Salts.—Ba{0sH8N0)2: plates.—AgA' : pp.

Methyl ether MeA'. (247°). Oil.

Ethyl ether MA'. (256°). Formed from

(Py. 3)-chloro-quinoline and KOEt. Formed
also by heating o-amido-cinnamio ether with

alcohol and ZuGl^ at 90° (Friedlander a. Wein.

berg, B. 15, 1424, 2103) and by ethylation of

carbostyril. Pungent oil, solidifying below 0°.

Yields a dihydride [199°] when reduced by

Bodium-amalgam.
Phenyl ether, [69°]. Plates.

Dihydride v. Amido-phenyl-propionio

ACID.

,T. ,v n ,• CH:0(OH).C.CH:gH
(B. l)-Oxy.qumolme oh-ch- Q. N :0H-

[224°]. Formed by potash-fushion from quinol-

ine (Py. l)-sulphonlc acid (Eiemersohmied, B.

16, 721 ; LeUmann, B. 20, 2174). Formed also

from (Py. l)-amido-quinoline by the diazo- re-

action (Skraup, M. 5, 533). Silky needles or

plates, sol. alcohol and aqueous NajCOj, v. b1.

sol. water.—Salts: B'HCl: yellow needles.—

B'jHjPtClj4aq : orange tables.

Tetrahydride 0^^S>^)<^^^
[117°]. Made by reducing with tin and HCl.

Needles, sol. water, alcohol, and ether. Yields

a nitrosamine orvstallisine in tables, sol. alcohol.

• ,• C(OH):CH.Q.CH:CH
(B. 2)-Oxy-qiunolme ^^.j,;^ -0-N:CH-

[193°]. (above 360°). Formed by heating a

mixture of p-amido-phenol, ^-nitro-phenol, gly-

cerin, and H2SO4 (Skraup, B. 15, 893; M. i,

545). . Formed also by heating its carboxylio

acids (Weidel, M. 2, 575; Skraup, M. 4, 696)

and by potash-fushion from its sulphonio acm

(Fischer, B, 17, 440). SmaU prisms (from

alfiohol). Not coloured by ferric ihloride solu-

tion B'jHi,Pt01.2aq [236°]. — B'jOu(OA(!)8.

-

B'sCHjSO^jllaq.-B'HClaq: prisms, t. e. s*
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w»ter.—B'Mel aq. Crystalline (Glaus a. Ho-witz,

J.pr. [2] 42, 232; 43, 520).—B'MeOl. [o.272°].
—B'sMe^PtOlj.—B'Me^SO, 5aq.—B'MeOH. [o.

200°].— B'EtBr. [o. 242°]. — B'0,H,C1 lAaq.
[287°].—(B'C,H,01)^tCl4.

Methyl ether MeA.'. p-Qumanisole. (365°).

S.G. 2 1-665. Got by methylation, and also from
p-anisidine, nitro-anisole, glycerin, and HjSO,
(Skraup, M. 6, 762). Oil. Solutions of its salts

show blue fluoresoenoe. Giveij a green colour
with ohlorine-water and ammonia.—B'HCl 2aq.— B'jHjPtCl5 4aq. — B'H^SO^. — B'.^jSOj.

—

B'jHjOriO^—B'Mel. [235°]. Prisms.—Piorate
[204°].

Acetyl derivative 0,H5(0Ac)N. [38°].

(298°). Crystals.—B'jHjPtCl,. Prisms.
Benzoyl derivative. [231°]. Needles.
Tetrahydride of the methyl ether

CgH,„(OMe)N. Thallim. [43°]. (283°) at 735 mm.
Got by reducing the methyl ether with tin and
oono. H01A.q. Prisms. Fed, gives a golden
colour, changing to emerald green.—Ohlorine-
water gives a green^colour turned yellow by am-
monia.—B'HCL—B'^H^SO, 2aq.—B'HI. [155°].—E'C^HbOj : four-sided prisms. S. 10 at 15°.—
Piorate. [162°].

Acetyl derivative C5HgAo(OMe)N. [47°].

(B.3).0xy-quinoline gjH);^ To-NicH-
[o. 238°]. Formed by heating TO-nitro-phenol

with »t-amido-phenol, glycerin, and H^SO,
(Skraup, B. 15, 893 ; M. 3« 559). Formed also

by potash-fusion fromquinoline {B. 3)-sulphomc
add (Fischer, B. 15, 1979). Silky needles, sol.

alcohol, not volatile with steam. Its solutions

show green fluorescence. Fed, gives a brown-
ish-red colour.-B'jHjPtCls2aq.—B'HCl l^aq

:

prisms.—B'Cu(OAo)j.—P i or a t e. [244°].

Benzoyl derivative. [86°]. Prisms.

Methyl ether C„HjNO. (275° at 720 mm.).
Oil, volatile with steam.

CH:CH — C.CH:CH
CH:C(OH).0—N:CH"(B, 4)-Oz7-qtunoline

[75°]. (267° cor.).

Formation.—1. By distilling its oarboxylio

acid (Weidel a. Cobenzl, M. 1, 862).—2. By soda
fusion from its sulphonic acid (Bedall a. Fischer,

B. 14, 443, 1366).—3. By heating o-amido-

pheuol with o-nitro-phenol, glycerin, and H^SOi
(Skraup, B. 15, 893 ; M. 3, 536).

Properties.—^Prisms, si. sol. water. May be
distiUed with steam. FeClj gives a green colour.

Gives quinolinio aoid on oxidation with KMnOj
(Fischer a. Benouf, B. 17, 756). Chlorine

in HOAo forms mono-, di-, and tri-, ehloro-

derivatives (Zinoke a. Hebebrand, A. 264,

198). Ethylene ohlorhydrin forms crystalline

B'(CjHiOH)Cl, whence (0„H„NO2Cl)2PtCl4

(Wurtz, O. R. 96, 1269). ClOO^Et forms

0,^„NOa [105°] whence (0,2H„NO3)2HjPtCl,

(Lippmann, M. 8, 439). According to Lipp-

mann (M. 10, 667), Mel in MeOH at 100° forms
(0„H,(OMe)N)(CaHs(OH)NMeI)HI 2aq, whence
Oa,H„01NjOjHC15aq and CjoHjoCljNjO^PtCl^gaq.

These bodies may perhaps be more simply for-

mulated, as below. Chloroform and Na yield

CH(CjH5(0H)N), (Lippmann, B. 19, 2471).

Salts.—B'HCl aq.—B'„H,Pt01s2aq : golden

needles.—B'H2S04 2aq.—B'-CANaO,. [204°].

Cu(C,H,NO)j: canary-yellow pp.—B'Melaq. [o.

170'^.—B'MeC12aq. [o. 260°J.—B'.Me^tCls 2aq.

Acetyl derivative C^^{Oko)Si. (280°).

Oil.—B'2HjPt0l8 2aq: yellow plates.

Benzoyl derivative. [120°]. Crystals.

Methyl ether C,H„(OMe)N. (268°). Got
by methylation, and also from o-amido-anisole

by Skraup's reaction. Oil.—B'jHjPtCle 2aq.

—

B'HCl.—B'CaHjNjO, : yellow needles or plates.

—B'Melaq. [160°]. Leaflets (Claus a. Howitz,
J. pr. [2] 42, 229).

Ethyl ether C„H„(OEt)N. (286°) at 718
nun. Needles (Fischer a. Benonf, B. 17, 759).—
Picrate. [181°]. Yellow needles.

Tetrahydride 08H3(OH):CsH,N. [122°].

Made by reducing (B. 4)-oxy-quinoline with
SnCl^ (Fischer, B. 14, 1368 ; 14, 2571 ; 16, 713;

17, 759). Needles or prisms, sol. hot water.

Yields a nitroaamine [68°]. The methyl ether
C9H,|,(0Me)N is oily and yields a crystalline

hydrochloride and a nitrosamine [80°]. The
ethyl, ether is also liquid (275°) at 715 mm.,
and forms a crystalline nitrosamine [113°] and
an oily acetyl derivative (307°).

Oxy-quinoline CsH,NO. Cynurine. [201°].

above 300°). S. -477 at 15°. Probably (Py. 1)-

or {Py. 2)-oxy-quinoline. Formed by heating
its carboxyHoacid (oynurenioaoid) (Schmiedeberg
a. Sohultzen, A. 164, 158 ; Kretschy, M. 2, 68).

Formed also by oxidising cinehonine or cinchonio
acid (Skraup, M. 9, 821 ; 10, 729). Monoolinio
prisms (containing 3aq), m. sol. hot water.

Melts at 52° when hydrated. Tastes bitter.

KMnOj oxidises it to oynurio acid. ICl gives a
brownish pp. [275°] (Dittmar, B. 18, 1618).

Distillation with zinc-dust forms quinoline.

AojO on heating forms an indigo-blue dye. Yields

a tetrahydride.—B'jHCl 2aq : monoclinio prisms.
—B'HCl aq.—B'jHjPtClj 2aq : orange needles.

[Py. 2, 3)-])i-oxy-quinoline

cx<:CH:C(OH).N=C(OH)-
P-Oxy-ca/rbostyril. [above

300°]. Prepared by heating {P:y. 2, 3)-oh;oro-

oxy-quinoline (5-ohloro-oarbostyril) with fused
KOH at 200° (Friedlander a. Weinberg, B. 15,

2681). Fine colourless needles. Maybe sublimed.
Is a very weak base but a strong acid ; it dis-

solves in concentrated HCl, but is reprecipitated

on dilution. By PCI5 it is converted into the
di-ehloro-quinoline [104°].—A'Ag : crystalline.

Pi-oxy-qninolina C„H,<'jj^ }1q q^. [above

320°].

Formation.—1. By the action of cono. HjSO,
on o-amido-phenyl-propiolio acid (Baeyer a.

Bloem, B. 13, 2151).—2. By potash-fusion from
{Py. 1, 3)-bromo-oxy-qmnoUne (Friedlander a.

Weinberg, B. 15,2688).-3. By reducing o-nitro-

benzoyl-malonic etherwith tin and HCl (Bisohofl,

B. 22, 387 ; A. 251, 377).—4. By boiUng its

oarboxylic acid with cone. HClAq (B.).

Properties.—Needles, sol. NajCOj and in a
mixture of alcohol and HClAq, insol. ordinary
menstrua. Its ammoniaoal solution turns blue

in air. PCI5 yields di-ohloro-quinoline [67°].

Salt.—CjHjAgNOj: needles.

Ethyl ether 0A<N'£^c5Et)- ^^^^"'i-

Formed by reducing o-nitro-benzoyl-malonio

ether with tin and HOI (B.). Slender needles.

Dihydride G,n,<^^^^^^^y [149°].

Formed by re'dueing o-nitro-ZS-oxy-phenyl-propi-
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onio acid with PeSO^ and NH, (Eiuhorn, B. 17,

2011). Needles (containing 2aq) melting at 96°

when hydrated. Beadily splits off water, yield-

ing carbostyril.

(B. l:4)-Di-ozy-iiiunoline'

0h'c(0h5'c—n'cH" Q'"'i'"'°^^'^^rhydroqzimone.

Formed by reduction of quinoline-quinone by
SOj (Fischer a. Benouf, B. 17, 1645). Thin
needles. V. sol. water, si. sol. cold benzene.

Decomposes about 220°-

Salts.—The hydrochloride forms orange

needles; the sulphate forms sparingly-soluble

orange-yellow needles.

Di-oxy-quinoline CaH5(0H)2N. a-Oxyguino-

phenol. [189°]. Got as a bye-product by fusing

{Py. 1, 3)-bromo-oxy-quinoline with potash

(Friedlander a. Weinberg, B. 15, 2684). Con-

centric needles, v. sol. most solvents. PCI5 yields

chloro-oxy-quinoline [180°].—AgA' : crystalline.

Di-oxy-quinoline CjH5(OH)2N. Oxyaarbo-

styril. [191°]. Got as a by-product in the pre-

paration of carbostyril from o-nitro-cinnamio

ether and alcoholic ammonium sulphide (Fried-

lander a. Ostermeyer, B. 14, 1916). Needles or

plates, si. sol. hot water. May be sublimed.

Coloured red by HNOj. Eeduced by tin and
HCl to carbostyril. Alkaline KMnOj oxidises it

to o-nitro-benzoio acid.—^BaA'j : needles.

Ethyl ether OjH^tNOa. [73°]. Prisms,

insol. water. May be distilled.—B'HCl : hygro-

scopic crystals.—^B'jHjPtCl,. Crystals.

Di-oxy-quinoUne CsH5(0H)sN. [130°-136°].

Formed from quinoline (o)-di-sulphonic acid by
fusion with potash at 260° (La Coste a. Valeur,

B. 19, 997 ; 20, 1821). Needles (from benzene),

V. sol. ether. Oxidises in air.—B'HCl aq. [256°].

B'jHjPtCle2aq: yellow pp.—B'C,H,N,0,. [227°-

237°]. Yellow needles, v. sol. warm water.

Mono-acetyl derivative C„H|iAcNOj.

[117°]. White needles (from warm water).

Di-henzyl derivative CjHjBzaNOg.
[130°-134°]. Needles, v. sol. alcohol.

Mono-methyl ether C„H5(0H)(0Me)N.
Formed by methylation. Liquid, sol. hot water.

—B'HCl aq. [255°-259°]. Yellow needles.—
B'jHjPt01s2aq: needles.—B'CjHaNjO,. [221°-

226°]. Needles, si. sol. cold water.

Bi-methyl ether C|,H5(0Me)2N. Liquid,

b1. sol. hot water.—B'HCl aq. [262°-266°].—

B'jHjPtCl8 4aq: monoolinic. — BCeHiNjO,.
[104°].—B'Mel. [212°]. Monoolinic tables.—
(CAMe8N0j)(0,H,N0JMeI. [207°]. Crimson
needles.— (C„H5Me,,N0j),0,H,N0sMeI. [170°].

Lemon-yellow needles.

Di-oxy-quinoline OsH5(OH)jN. [68°]. Made
by potash-fusion from quinoline (0)-disulphonic

acid (La Coste a. Yaleur, B. 20, 3200). Needles.

Dl-oxy-qainoline. Di-methyl ether
C„H5(0Me)2N. Got from veratric acid (derived
from eugenol) by nitration and reduction, the
resulting amido-yeratric acid being heated with
nitro-benzene, glycerin, and HjSO, (Gold-

Bchmiedt, M. 8, 342). Oil. — Salts:
B'HCl aq.—B'jHjPtCle aq.—E'CsHoNsO,. [257°].

—B'^HjOrjO, : yellow crystalline pp.
Di-ozy-qninoline 08H5(OH)2N. Formedfrom

quinoline {B. l)-sulphonic acid by potash-fusion
(Lellmaim, B. 20, 2174). Needles, not melted
?.^ 830°.—B'jH^tCl, : needles. *

Si-ozy-quinolins. Acetyl derivative of
the tetrahydride C,H5(OHUOAo)N. ForniBii

by reducing (Py. 2)-nitroso-(P2/. 3)-oxy-oarbo-
styril with zinc-dust and HOAc (Baeyer a. Ho-
molka, B. 16, 2217). Colourless needles, si. sol.

water, sol. EOAo. Forms a blue solution with
alkalis.

(B. 2; Py. 3)-Di-ozy-qninoliiie. Methyl
, . ,. 0(OMe):CH.O.CH:CH ,„,„„,derivative ^^.^^ c.N=C.OH- ^^19°].

(kit by the action of ammonia and FeSO,
on [2:5:l]C„H3(N02)(OMe).CH(OH).CHj.COjH
(Eichengriin a. Emhorn, A. 262, 179). Needles,

V. sol. alcohol.

Tri-ozy-quiaoline. Dihydride of th»
methyl derivative

0,H3(OMe)<;g^gi2gh^g'. [177°]. Got at the

same time as the preceding body. Needles.

(Py. l,2,3)-Tri-ozy-qiiinoline

„ „ /C(OH):C.OH
Formed by reduction of

'Py. 2)-nitroso-(Py. 3)-oxy-carbostyrilwith BnCl,

(B. a. E.). Needles, v. sol. alcohol, v. si. sol. water.

Yields quiuisatio acid C8H4(NHj).CO.CO.0OjH
on oxidation with Fed,.

Beferences.—^Di-bromo-, Chlobo-, and lono-,

OXT-QniNOLINE.
DI-OXY-ISOftXriNOLINE. Di-methyl

ether C„H5(0Me)3N. Formed, together with vera-

tric acid, by fusing papaveraldine with potash.

Formed also by heating its carboxylio acid,

which is a product of the oxidation of papaverine

(Goldschmiedt, M. 7, 494; 8, 510; 9, 344).

Yields hemipic and cinchomeronic acids on
oxidation.—B'HCl 3aq.—B'CANjO,. [220°].—

(Py. 3)-0XY-{HrilI0IINE (P. 1)-CAEB.

OXYLIC ACID

0,.H,N03 i.e O.H.<]°(££5lL6?H " O'^"

cimchonic acid. Carbostyril carboxyUe acid.

M0I.W. 189. [above 310°]. Got by fusing cin-

chonio acid with potash (Konigs, B. 12, 99 ; 16,

2152). Needles, si. sol. water. May be sub-

limed. Its Ag salt yields carbostyril on distil-

lation.—CuA'2.—AgA' : white pp.
Ethyl ether'KtA'. [207°]. Needles.

Ethyl derivative CaH5(0Et)(C02H)N.

[146°]. Made from chloro-quinoline carboxylio

acid and NaOEt. Needles. Changes to the

isomeric ethyl ether when heated above 146°.—

C,Hs(OEt)(002Et)N. [86°]. Needles.

(Py. 3)-Ozy-qninoliiie (P^.2)-carboxylie acid

°«^«<N^:C.0h'^- tabove 320°]. Made by

heating o-amido-benzoic aldehyde with malonio

acid at 120° (Friedlander a. Gohring, B. 17-

459), and also by reducing o-nitro-benzylidene-

malonio acid (Stuart, 0. J. 53, 143). Small

needles, v. si. sol. water, m. sol. HOAc. PCI,

yields chloro-qxiinoline carboxylio acid [200°],

whence KOEt forms the ethyl derivatviie,

0,H5(0Et)(C08H)N [133°].— BaA',. — AgA'

:

gelatinous pp.—AgjCuHsNOj : needles.

(B. 4)-Ozy-qttinoline (Py. l)-oarbozylio acid

CH:CH-—g.C(CO,H):gH .y
JJ:CH'U,„U.,J>IU, t.e.

0H;:C(0H).a
Oxycinchorms acid. [256°]. Formed by fus-

ing (a)-Balpho-cinchonic acid with potash

(Weidel a. Cobenal, M. 1. 855). Minute priiins
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(oonlaining aq), si. sol. hot water, m. sol. hot
alcohol. Gives a green colour with PeCla. Yields
IB. 4)-oxy-qainoline on distillation, and pyridine
(a)-tri-carboxylio acid on oxidation.—BaA'^.

—

BaOioHsNO, aq.—AgHA'j aq.—A«A'.— HA'HCl

:

monodinic needles.—B'^FtClg2aq: needles.

(B. 2)-Ozy-qiiinoline carbozylio acid

OijH^Oa. {0)-Oxy-cmohomo acid. [o. 320°],
Made by potash-fusion from (j3)-sulpho-cinchonio
acid fWeidel, M. 2, 571). Tables (containing

aq), Bl. Bol. water. Yields (£. 2)-oxy-quiuoline
on distillation, and a pyridine tricarboxylic acid
on oxidation.—BaA',—^HA'HCl aq : needles.

—

(HA'I^H^tCl, 2aq : monoolinio tables, decom-
posed by water.

(B. 3)-0xy-qmnoline-(P^. l?)-oarboxylic acid
0„H,ITO|. Xanthog^umic acid, [above 300°].

Possibly identical with the preceding acid. Got
by heating quinic acid with cone. HClAq at
225° (Skraup, JIf. 2, 601 ; 4,695). Yellow grains.

Yields (B.2)-oxy-quinoline on distillation.

—

Salts: BaA'jeaq. - CaA'jlOaq. — CuA'^aq. —
AgA' 2aq.—HA'HCl 2aq.— Hf\'jH^tClj 6aq.—
HgA'^SO, 3aq : golden prisms.

Methyl derivative C„H5(0Me)(C0^)N.
Qvinimc aoid. [280°]. Made by oxidising quinine
or cinchonine with ohromic acid (Skranp, M. 2,

589). Thin yellowish prisms, si. sol. hot water
and hot alcohol, nearly insol. ether. Its alco-

holic solution shows blue fluorescence, destroyed

by EtgSO,. EMnOt oxidises it to pyridine tri-

carboxylic aoid. — Salts: BaA'2 4aq. —
GaA'2 2aq.—CuA', l|aq.—^AgA' : pulverulent pp.
HA'HC12aq : triclinio tables.—HjA'^HsPtCl,4aq

:

yellow crystals.

(B. 4)-Ox7-qiiinoline carboxylic acid

C„H,NO,. [280°]. Made by boiling o-oxy-
qninoline wilb GCI4, water, EOH, and alcohol

(Lippmann a. Fleissner, B. 19, 2467 ; M. 8, 318).

Minute prisms, v. si. sol. hot water. Yields

(B. 4)-oxy-quinoline on distillation, and pyridine

dicarboxylic (quinolinic) acid [235°] on oxidation.

FeClj gives a green colour. Yields a di-bromo-
derivative [193°].—BaCjifHsNO, aq : needles.—
AgHA'2 (dried at 105°). Minute needles.

TetrahydrideC^a'S-n^Oi. [265°]. Got by
redaction with tin and HCl. Prisms, si. sol.

water, almost insol. ether. Beduces AgNO, in

the cold. Gives a red colour with FeCl,. EtI
yields 0,„H,»BtNO,HI, whence C,ja,„EtN03
[220°] may be got. Nitrous acid forms a nitroB-

amine [195°].—(0„^„N03)HClaq; needles.—
B'sHjS04 3aq.—B'HOAo: pp.

(£.4)-0zy-qiiinoIiiie carboxylic aoid

C,^,NO,aq. [250°]. Got from o-oxy-quinoline

dithiooarboxylic acid 08H5(0H)(CSaH)N by
warming with lead acetate and KOHAq (Lipp-

mann a. Meissner, M. 9, 300). Silky needles,

sol. water. Coloured red by FeOlj. Yields o-oxy-

qninoline on distillation.—KA'.—BaA', (dried at

lBO°).-AgA'.—B:g^',Cl,.-H,A'jHJPtCls4aq.—
HA'HCl 2|aq : trimetric crystals.

Tetrahydride 0,„H„N03. [222°]. Crys-

talline powder.—B'HCl : needles, v. Bol. water.

(B.4)-Ozy-qiilnoline carboxylic acid

C,Hj(OH)(COiiH)N. Formed by heating sodium
o-oxy-quinoline withliquid CO, in a closed vessel

»t 150° (Schmitt a. Engebnann, B. 20, 1217,

9690). Small yellow prisms (containing aq), nir

rI. hoi water and hot alcohol. Coloured rod

Toii. lit.

by FeCl,. At 150° it splits up into CO, and o-

oxy-quinoline. Yields C,„HsBrNO, [235°].
Salts.—B'HCl: needles. — B'HNO,.

—

NHjA' aq.—BaA', 2aq : needles, b1. sol. water.—
BaO,„H,NOa: amorphous, v. b1. sol. water.

—

AgA' : amorphous powder.
Phenyl etherVhk.' : [226°]. Madeby heat-

ing the aoid with phenol and POCl, at 170°.
Prisms.

Tetrahydride 0,H,(0H)(P0jH)N. Colour-
less prisms.—B'HCl : prisms. Mel and MeOH
at 100° form C5H,Me(0H)(C02H)N [211°], which
crystallises with 2aq.

(B. 2)-Oxy-quinoline carboxylic acid
0,H5(OH)(CO2H)N. [204°]. Formed by boiUng
jp-oxy-qninoline with NaOH, CCl^ water, and
alcohol (Lippmann a. Fleissner, M. 8, 324).
Made also by heating potassium (not sodium)
i)-oxy-qninoline with liquid CO^at 170° (Schmitt
a. Altschul, B. 20, 2695). Minute prisms, v. si.

sol. hot water and alcohol. Splits up at 200°
into 00, and p-oxy-quinoline. Yields quinolinio
acid on oxidation. — HA'HCl. — HA'HNO,

:

needles. — H,A',Hj;PtCl8 2aq. — NH,A'Aaq:
needles, v. sol. hot water.— BaA', 2aq. —
CaA', 6aq.—PbCjoHsNOs aq.—CaA', 6aq : small
needles.—AgA'.

Oxy-quinoline carboxylic acid 0,gH,NO,.
Gynwrenie aoid. [258°]. S. "9 at 100°. Occurs
in the urine of dogs after a fat diet (Liebig, A.
86, 125 ; 108, 354 ; Voit a. Eiohter, J. 1865, 676

;

Schmiedeberg a. Schultzen, A. 164, 155 ; Hof-
meister, S. 5, 70), or a diet of flesh only
(Eretschy, M. 2, 57 ; 5, 16). Prisms (con-

taining aq), insol. cold water. Decomposed by
heat into GO, and oxy-quinoline. Yields quin-
oline on distillation with zinc-dust. Evapora-
tion with KCIO3 and HCl leaves a residue which
is turned emerald-green by ammonia (Ja£FS, JS.

7, 399).—HA'HCl. Decomposed by water
(Brieger, B. 4, 92). — NH^A'.—KA' 2aq. —
BaA', 4|aq.—BaA'23aq.—CaA', 2aq.—OuA', 2aq.

—AgA' aq : thick white pp.
iPy. 3)-Oxy-quinoline (B. 3)-oarboxylic acid.

n-t J .J CH:CH C.CH,.CH, -v,„™Dthydrzde
c(CO,H):CH. 6.NH.C0 • ^^^°''^

280°]. Prepared by the reduction of

[3:1:4] C.H3(N0,)(C0,H).CH,.CH,.C0,Hwith am-
monia and FeSOj (Widman, B. 22, 2274). Yellow

plates (from water), v. si. sol. alcohol. Yields a

methyl ether MeA' [192°] crystallising in tables.

Si-ozy-qninoline carboxylic acid. Ethyl
derivative of the ethyl ether

0,H,<0(25)Sf. [107°]. Got by the

action of zinc, alcohol, and gaseous HCl on o-

nitro-benzoyl-malonic ether (Bischoff, B. 22,

386). Small needles. Coloured violet by FeCl,.

Tetra-ozy-quinoline carboxylic acid. Lact-
one of the di-methyl derivative of the

dihydride. 0„H„NO,i.e.
CO.O V
C.H(OMe),>CH.CH, [c. 256°]. Prepared by

^NH-CO •

the reduction of o-nitro-meconin-acetio aoid

/CO.O
C.H(NOJ(OMe),< / with tin and

\CH.CH2.C0,H
HCl (Liebermaim a. Kleemann, B. 19, 2296).

Colourless needles (from water), v. sol. alcohol.

Boiling baryta-water yields Ba(0,^,J70,), 604,
8D
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HI and HOAo at 120° form C,„H,NO, [220^, a
erystaUine solid. PCI5 yields 0,jH,„ClNO, [218°].

SI-OXY-ISOQTrilTOLIHE CAKBOXYIIC
ACID CjHhNO,. [221°]. Formed by heating

its di-methyl deiiyative with HIAq. Yellow
powder. Fed, gives a violet colour. When
heated it yields a compound [230°] which gives

isoquiuoline on distillation with zino-dust.

Di-methyl derivative
08H^(OMe)j(CO;HW. [205°]. Got by oxidation

of papaverine (Goldschmiedt, M. 6, 964 ; 8, 519;
9, 327). Yellow needles (containing 2ag).

—

HA'HCl 2aq : needles.

OXT-QtriKOLINE SXTLFHONIG ACID
C9H5(9H)(S03H)N. Formed by fusing quinoline

(a)-disulphonio acid with potash (La Coste a.

Valeur, B. 19, 997 ; 20, 100). Pale-yellow plates

(containing aq), si. sol. water.—EA'aq: prisms,

v. e. sol. water. — BaA'j 3aq.— CaA'a 6aq. —
CuA'jiaq: green needles.—OaCjHjNSO, l^aq.

—

BaCgHjNSOf 3aq: yellow needles, si. sol. water.

Ozy-qninoline snlphonic acid

CaH,(OH)(SO,H)N. [270°-275°]. Formed by
potash-fusion from quinoline (;3]-di8ulphonic

acid (La Coste a. Valeur, B. 19, 998 ; 20, 3200).

Yellow plates (containing aq), v. sol. hot water,

insol. ether.

(B. 3)-Ozy-quinoline sulphonic acid

C,H5(0H)(S0aH)N. [c. 270°]. Made from m-
oxy-quinoline and fuming H^SO, (Biemer-
Bchmied, B. 16, 724). Yellow plates (containing

•q), si. sol. cold water.

{Py. 3) - Ozy - quinoline snlphonic acid.

Methyl derivative 0jH3(0Me)NS03H.
Formed from the methyl derivative of carbostyril

and fuming H^SOj (Feer a. Konigs, B. 18, 2395).

Needles, sol. hot water.—AgA': needles.

, (B. 4)-0x7-qiiinaline (B. l)-snIphonic acid

0,H5(0H)(S0jH)N. [270°]. Formed by sul-

phonating o-oxy-quinoline by HjSO, in the cold
(Claus a. Posselt, J. pr. [2] 41, 36). Needles
(containing aq). FeCl, gives a green colour.

Salts. — NaA'aq. — NajC^jNSOi 2aq. —
KA'aq. — KjObHjNSO, 3aq. — BaA'^aq.

—

CaA'2 aq : small needles, si. sol. water.
{B. 4)-Ozy-quinoline snlphonic acid

CsHj(OH)(SOjH)N. Formed by heating o-oxy-
quinoline ynih H2SO4 at 180° (Lippmann a.

Fleissner, M. 10, 800). Crystals (containing

IJaq). Coloured green by FeCl,.—KA'.—BaA'^

(B. 2)-Ozy-qulnoIine Bulphonio acid

CgHs(0H)(S03H)N. Made by sulphonating p-
oxy-quinoline with fuming H^SOj in the cold or
at 100° (Claus a. Posselt, J. pr. [2] 41, 159).
Yellow needles (containing |aq), v. si. sol. cold
water. Decomposes at 270°.—NaA' aq.—KA' aq.

Ozy-qninoline sulphonic acid C„H,NS04.
Formed by heating o-amido-phenyl-propiolio
acid with HjSO, at 210° (Baeyer a. Bloem, B, 15,
2152). M. sol. cold water.

{B. 4)-Ozy-qninoline disnlphonic acid
C„H,(0H)(S0sH)2N. Made by heating o-oxy-
quinoline with HjSOi and PjO5at200° (L. a.F.).
Hygroscopic mass, decomposing at 200°. FeCl,
gives a green colour.—KHA".—K,CsHjNSO,.—
EaA"3aq.—Cu3(C,H4NSO,)2l0aq: green pp.

OXT-ftUESfOlIWE DITHIOCARBOXYIIC
ACID C,H,(OH)N.CS^H. [180°]. Madebyheat-
mg o-oxy-quinoline with potassium xauthate and
a'-aohol at 100° (Lippmann a. Fleissner, M. 9.

296). Small red crystals, nearly insol. water.
Fed, colours its aqueous solution brown.
KMnO, yields quinolinio acid [281^.—NHA'.
Tables, d. sol. water.

(a)-OXY-(a)-DIftTriNOLYl C^H.^NA [208°].
Made by fusing dx-{Py. 3)-quinolyl sulphonic
acid with potash (Weidel, M. 7, 312). Mono-
olinic needles (from zylene), insol. water, si. soL
hot alcohol.—KA.' aq.—PbA'j (dried at 100°).

Acetyl derivative [157^]. Needles.
Oxy-(Py. 3, B. l)-diquinolyl. [187°]. Got

by fusing (Py. 3, B. l)-diquinolyl sulphonic acid
with potash (Weidel, M. 8, 144). Crystalline
powder (from alcohol), v. e. sol. alcohol.

(B. 2)-Oxy.(P2/. 1, B. 1 or 3)-diquinolyL
Methyl ether OitKi^Sfi i.e.

CA(0Me)<5;^^0A<CH:QH ^^
isomerides of this formula are formed together
bj heating ??i-amido-(P^. l)-phenyl-(£.2)-meth-
oxy-quinoline with o-nitro-phenol, glycerin, and
HjSO, (MiUer a. Kinkelin, B. 20, 1924).

(a)-Isomeride. [151°]. Thin monodinic
tables, sol. alcohol and ether. Solutions of its

salts exhibit blue fluorescence.- B"H2Cl»2aq.

—

B"HC1. — B "Byt01„ 2aq.— B-'sH^PtCl, : long
needles.—B"MeI : yellow crystalline powder.

(/3)-Isomeride. [120°]. Plates or flat mono-
clinic prisms. Its alcoholic and ethereal solu-

tionsshow blue fluorescence. —B"HjPtCI, : amor-
phous pp. changing to a crystalline powder.

(a)-Di-oxy.di-(Pj/. 3)-qmnolyl 0,aH,jN,Oj.
[239°]. Made by potash-fusion from diquinolyl

(a)-disnlphonic acid (Weidel a. Glaser, M. 7,

320). Minute needles, insol. water and alcohol,

sol. xylene. — B'.'HCl: yellow needles. —
B"H2PtCl, : red plates.

Di-acetyl derivative CisHigAOgN^O,.
[170°]. Bhombohedral crystals.

(/3)-Di.ozy-di-(P2/. 3)-qmnolyl. [above 305^.
Made by potash-fusion from diquinolyl (i8)-di-

Bulphonio acid (W. a. G.). Crystalline powder
(from alcohol), v. aol. alkalis.

Di-acetyl derivative [216°]. Plates.

Tetra-ozy-diqninolyl. Di-ethyl deriva-
tive of the anhydride GgjHjgNjO, «.e.

0(C,H,(0Et)N)2. A base which apparently has

this constitution is prepared by heating

C,2H,(NH.j2(0Et)4 (cf. p. 667) with o-nitro-

phenol, glycerin, and H2SO4. It orystalliseB

from ether, gives a green colour with FeCl,, and

forms B"ttJ'tCl3 2aq (Colson, C. B. 107, 1003).

(Py. 3)-0XY-(Py. 2)-(lTJIN0LYL METHYI

KETONE 0„H.NO, i.e. O.H4<^5:g;g^-''^.

[232°]. Made by heating a mixture of o-amido-

benzoic aldehyde and acetoaoetic ether at 160°

(Friedlander, B. 16, 1838). Needles, si. soL Aq-

OXY-QDINOLYL PHENYL KETONE
„ TT ^CH:C.CO.CA [above 270°]. Made by

heating o-amido-benzoio aldehyde with benzoyl-

acetic ether (Friedlander a. Gobring, B, 16,

1838). SI. sol. most solvents.

a-OXY.(Pu. 3)-ftTriN01YI,.PBOPIONIC ACID

CijH.iNOj i.e. (C,H3N)CHj.CH(OH).C0^.
[125°]. Formed from (C,HsN)CHj.CH(OH).CCl,
by heating with alcoholic NaOH (Binhorn, B.

18, 3465; 19, 906). Orange crystals, sol. water

and ppd. by alcohoL Yields (C,H^)CEO 00
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oxiflntion by KATnOj.- NaA'Saq.—AgA': yellow
pp.-H,A',HPtCl„5aq.

0-Oxy-(Py. 3)-q,uinolyl.propioiiic acid

O.H,<jjJq(,jjjq2jjj2.(jq^. [176°]. Got

fyim its amide, or by the action of Ka^COaAq on
bromo-quinolyl-propionic aoid in the cold (Ein-
born, A. 246, 176). Colourless prisms, v. sol.

alcohol and HOAc, insol. chloroform.—NaA'.

—

AgA'.—HA'HGl. [188°]. White prisms.—
H^'jH^tCI,. [218°]. Yellowish-red prisms.

Methyl ether iieA.'. [62°]. Prisms.
Amide. [152°]. Made by dissolving the

hydrobromide of bromo-quinolyl-propioaio aoid
in ammonia in the cold. White crystals (from
alcohol).

Lactone (0,HsN).CH<°2^C0. [82°].

Made by adding an equivalent qnantity of
NajOOj to the hydrobromide of bromo-qninolyl
propionic aoid suspended in water (Kinhorn, A,
246, 169). Needles.—0,jH,N0,H01. [138°].—
B'C;H,N,0,. Golden plates (from ilcohol).

OXY-ftUINOlfE. Methyl ether
CAO,(OMe). [140°]. Prepared by oxidation
of o-anisidine with KfitJO, and dUute 11^804
(Muhlhauser, B. 13, 323 ; A. 207, 251 ; Will, B.
21, 605). Got in Hke manner from the methyl
ether of amido-resorcin (Bechhold, B. 22, 2381).
TeUow needles, with pleasant smell, sol. alcohol,
m. sol. ether and water. Cone. E^SO, forms a
deep-blue solution. The vapour colours filter-

paper red. Eeduced by SOj to C5Ha(0H)2(0Me).
With aniline it forms Cja(NHPh)2(0Me)0„
crystallising in coppery needles, and forming a
dark-blue solution in HjSO< (Schweitzer, C. C.
I8S8, 1434). o-Toluidine, o-xyUdine, and di-

phenylamine form corresponding bodies melting
at 239°, 228°, and 120° respectively.

Ethyl ether Ci,K,0^{OM). [117°]. Made
by oxidation of Cja:,(NH.J(OEt)„ with KjCr^O,
and dUute H^SO, at 15° (Will a.'Putall, B. 20,
1128). Yellow needles (by sublimation), m. sol.

warm water, decomposed by hot water.
Dioxy-quinone CjHj(0H).P2 [5:2:4:1].

Formation.—1. By boiling the basic sodium
alt of dioxyquinone dicarboxyUc acid with HCl
or HjSO, (Loewy, B. 19, 2387).—2. From di-

amido-resorcin by oxidation to ^-imido-resoroin
and treatment of this body with dUute (10 p.c.)

KOH at 70° (Nietzld, B. 21, 2374; Boniger, B.
22, 1288).—3. By heating CaH,(NHPh)(0H)02
or tetra-methyl-di-amido-quinone with KOHAq
(Kehrmann, B. 23, 904).

Properties. — Bark - yellow needles, almost
insol. cold water, v. sol. alcohoL Its alkaline

solutions are red. Hot melted at 180°. May be
BubUmed. Forms a dioxim. Cone. HKO, forms
nitranilio aoid.— NajOjEjO,. — BaCjE^O^aq:
bluish-black needles.

Di-methyl ether MeJJ'. [o. 220°]. Ob-
tained by methylation. Prepared also from
C|,H2(NOJa(OMe)2 by reduction followed by oxi-

dation with FeCl, (Xietzki a. Bechberg, B. 28,

1216). Got also by oxidation of acetyl-di-methyl

pyrogallol C„Hj(OMe)2(OAo) (Hofmann, B. 11,

332). Yellow needles. Yields, on reduction,

colourless C,S,fit [166°].

Di-ethyl ether 08Hj(0Et)20j. [183°].

Got by oxidising the di-etiiyl ether of diamido-
bydroquinone with FeCl, (N. a. B.). Sulphur-

yellow plates (from water). Yields a crystalline'

dioxim C„Hi(0Et)2(N0H)j, which may be reduced
by SnCla to OsH,(OEt)j(NHj)j.

Si - ozy - quinone. Di- methyl ether
O.Hj(OMe)A- [249°]. A product of the oxi-

dation of 0,H3(OMe)jCl:2:3] by nitric acid (Will,
B. 21, 608). Prisms, v. sol. hot HOAo. Maybe
sublimed. Eeduced by SnOL to 0|jHs(OH)„(OMe),
[158°]. Gives C^r2(0Me)A [175°].

Tri-oxy-qninone 0J3.{01i)fi,. Made from
tri-amido-resorcin by the action of FeCl„ the
resulting amido-di-imido-resorcin being heated
with HClAq at 150° (Merz a. Zetter, B. 12, 2035).
Nearly black powder, insol. water, si. sol. alco-

hol. Yields a crystalline tri-acetyl derivative.

—

Ba,A"', : nearly black pp.—Pb,A"'j.—AgjA'"

:

black pp.
Tetra-oxy-quinone C,(OH)408. 'Dihydnra-

carboxylic acid.' Formed by the action of alco-
hol, air, and HCl on the black mass containing
Cj(OK)j got by combination of potassium with
CO (Lerch, A. 124, 20). Formed also by atmo-
spheric oxidation of a solution of hexa-oxy-
benzene (Nietzki a. Benckiser, B. 18, 507, 1836,
1855). It is also a product of the action of
HNO, on inosite (Maquenne, A. Ch. [6] 12, 112).
Steel-blue monoclinic needles and plates, v. sol.

alcohol and hot water, si. sol. ether. Oxidised
in alkaline solution by the air to croconic acid.

Nitric acid forms C^O,. Amline forms the com-
pound C„(OH)A(NPh)NHjPh, crystallising in
red needles, with green lustre. Phenylene-o-
diamine yields CuHgNjO,, sol. EClAq (Kehr-
mann, B. 23, 2448). o-Tolylene-diamine forms

black crystals of 0,0(OH)s.^jJ^>0^j (Nietzki

a. Kehrmann, B. 20, 3150).—KjCjHjOj: stable in
the air.—K^O^. Beadily oxidised by air to

C„(0K)j04. — NajCjHA: dark needles with
metallic lustre. SI. sol. water, forming a dark-
yellow solution. — BaOoBLP, (dried at 100°)

:

dark-red pp.
Di-acetyl derivative

C5(OH),(OAc)jOj[2:5:3:6:4:l]. [205°]. TeUow
plates, si. sol. water.

Tetra-bemoyl derivative
C^{0Bz)fi2. Yellow needles, sol. hot BzCI
(Maquenne, Bl. [2] 48, 64; C.B. 104, 1719).

AnHide Cj(OH)<0(NPh). Made from
C„(0H)„ aniline, and alcohol. Bed plates with
golden lustre, v. si. sol. ordinary solvents.

Meferences.—'Di-BROuo- and Di-oblobo-, di-

oxy-qvAncme.
OXY-QVINONE OXIU v. Nitboso-besobcin.
SI-OXY-QTTINONE SICABBOXYLICETHEB

0,0j(0H)j(C0^t)2. [151°]. Formed by passing
dry nitrous acid gas into an ethereal solution of

di-oxy-terephthalic ether (H'antzsch a. Loewy^
B. 19, 26, 2393 ; 20, 1306, 1311). Got also by
dissolving C,CL,02(C0aEt)j in NaOHAq, and by
atmospheric oxidation of tetra-oxy-terephthalio

ether in presence of NaOHAq (BSniger, B. 22,

1284). Greenish-yellow monoclinic prisms (from
alcohol) or yellow triclinic plates (from xylene),

si. sol. cold water. Acid to litmus. Its soln-

tions are yellow. Has no action on phenyl
cyanate (Goldscbmidt, B. 23, 265). SO, yields

Ce(OB)i((u0^t)y Hydroxylamine prddaoes
C,0j(0NH,.0H)s(00,Et)2 [170°]. Phenyl-hydraz-
ine forms 0,0a(0NjH,Ph)j(C0JEt)2 [134°]. Hot
NaOHAq yields an amorphous sodium salt

3i>3
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Na,C,^0„ 2aq, decomposed by hotHClAq yield-
ing0^,{0H),0.—Na2C,ja„0, 2aq: heavy yellow
powder.—Na,0,jH,„08EtOH.-MgC,^,„0,iaq:
orange pp.-MnO,^„Oaaq—Ag,C,^,„0,iaq.

Acetyl derivative G,OJS)h.aUCO^i)y
[174°]. Needles (from HOAo) (Boniger, B. 22,

OXY-QTTINOXAimE. Dihydride
"NTT PTT

^•H4<iJZ,coH- [O-ISO"]- Made by reduction

of o-nitro-phenyl-amido-acetic acid with tin and
HCl (Plochl, B. 19, 8). Prisms (containing aq),
Bol. alcohol, ether, acids, and alkalis. Melts at
94° when hydrated.

Oi-ozy-qmnozaline CgH,N.,0. i.e.

^«^*NN:c!0H' ^"""^'^ ^y heating with HOI

at 150° the compound of phenylene-o-diamine
and cyanogen (Bladin, B. 18, 674 ; Bl. [2] 42,
104).. Needles (containing aq), si. sol. water.
Nbt melted at 290°.

DlrOXY-DIftTJINOYI 0,H,0. i.e. C.(OH)A-
Bhodizonic acid. ' Garboxylic acid.' Formed
by treatment of Cg(OE)s with dilute alcohol and
aii; (Heller, A. 24, 1 ; 34, 232 ; Leroh, A. 124,

82 ; Will, A. 118, 189). Formed also by atmo-
spheric oxidation of Cfi,{OKj„ and by reduction
of C,0, with SO2 (Nietzki a. Benckiser, B. 18,

513, 1838 ; 20, 323 ; 23, 3186). The hydroxyls
are probably in the 0- position. Colourless crys-

tals, forming a colourless aqueous solution.

Reactions.—1. Oxidised by HNO3 to tri-

qiiinoyl 0,0,.—2. Air and NajCOjAq yield cro-

conic acid.—3. Phen/ylene-o-diamine forms red-

brown needles of the azine C„H^:N,:C,(OH)202
(Nietzki a. Schmidt, B. 21, 1227).—4. Tolylme-
o-diamme forms C5(0H),02:N2:CjHs, which crys-

tallises from HOAc in yellowish-brown needles.

Salts.—Na^C^O, : violet needles, forming an
orange aqueous solution.—E^CeO, : red powder,
or small blue-black needles.

DI-OXT-EICINOLEIC ACID C,,H„0.. Tri-

oxyoUic acid. [64°]. Made from ricinoleic acid

and H,SO, (Liechti a. Suida, B. 16, 2455). Insol.

water, v. e. sol. alcohol.

OXT-SAIICYLIC ACID v. Di-oxt-benzoio

AOIO.

OXYSALTS. This name is sometimes used
to distinguish salts which contain from those

which do not ; i.e. it is applied to salts which
are not haloid salts (including cyamides), thio-

(or sulpho-) salts, nor salts of acids composed of

H, halogen, and metal or non-metal (v. Salts in

vol. iv.). M. M. P. M.
OXY-SEBACIC ACID C,oH,A- [143°]. Made

by boiling di-bromo-sebacic acid with water
(Clans, a. Steinkauler, B. 20, 2886). Granules,
m. sol. cold water.-^NasA" : crystalline powder,
T. e. sol. water.

Di-ozy-sebacic acid C,„H„0,. [180°]. Made
from di-bromo-sebacic acid, water, and Ag^O (0.

a. S.). Nodules, v. e. sol. water.—NagA" : v. e,

HOl W&tCT
DI-OXY-SHIKIMIC ACID. Dihydride

CH(OH)<gg(e?l-ggjq>C(OH).CO^.
[156=]. [a]D= -28°.

. Formed from bromo-shi-
kimolactone and baryta (Eykman, B. 24, 1294).
liong needles, m. sol. cold water.

OXY-SOBBIC ACID 0„H,0,. P5°]. Made
from pyridine (ii)-carboxylic aoid by treatment

with sodium-amalgam (Weidel, S, 12, 2001).
\'ei7 deliquescent needles. fCedaceo Fuhliug'j
'solution.—BaA'j.—CdA',.

o-OXY-STEABIC ACID 0„Ha.O, w.
0,.H„.0H(OH).C0^. . [81°J(G.); [85°] (B.). B.

(alcohol) 9-63 at 20° ; 2-3 at 20° (S.).

Formation.—1. A mixture of H,S04 (1 mol.)
with oleic acid (1 mol.) at 0° yields

0,^„.CH(SO,H)COJH, a liquid acid soluble

in ether, water, and alcohol, and forming the
salts KjA", Na.^", (NHJjA", Ba(HA")j, and
Cu(HA")2. This acid is decomposed by boiling

dilute acids into HjSO^ and a-oxy-stearic acid
(Geitel, J.pr. [2] 37, 74; cf. Fremy, A. 33, 16;
Ssabanejeff, B. 19, 289 Eef. ; Saytzeff, J. jar. [2]

35, 369).—2. By the action of moist AgjO on
iodo-stearic acid prepared from oleic acid, P,
and I (Saytzeff, J.vr. [2] 83, 310; 35, 378 ; Bl.

[2] 47, 169).

PreparaMon.—HjSO,(32g.) ia gradually
added to olive oil (88 pts.) in the cold, and the
mixture boiled with alcoholic potash. The pro-

duct is acidified by hydrogen chloride, and the
separated acids crystallised from ether (Geitel).

In this preparation there is also formed the
acid (C„H3j.CH{C0jH))sS0, [24°], which yields

a-oxy-stearic acid on boiling with dilute acida.

Properties,—White six-sided plates, m. soL
alcohol, V. sol. ether. At 200° it forms a syrupy
anhydride, which is also formed by heating with
fuming HClAq at 100° for 12 hours. Does not
nnite with Br. Beduced by HI to stearic acid.

Salts.—NaA'.—CaA',: small crystals (G.).

—CaA'jaq (C. a. S.).-BaAV—ZnAV—CnA',:
green powder.—PbA,.—AgA'.

7-0zy-8tearic acid

C„Ha,.CH(0H).CH2.CHpC02H. The lactone

C,sH„0, [48°] is one of the products of the

action of H,SO, on oleic acid. After boiling

with potash it yields Ga(C„H,,0,), and
Pb(0„H„0,)2, whence acids at once set free the

lactone.

Di-ozy-stearic acid C^Rjfl,. [136°]. S.

(alcohol) -6 at 19°. S. (ether) -19 at 18° (Spiri-

donofi, J. pr. [2] 40, 248). Formed from di-

bromo-steario acid (oleic acid dibromide) by
treatment with moist Ag^O (0verbeck, A • 140, 72).

Got also by boiling oxyoleic acid with potash (O.j.

Prepared by oxidising oleic acid with alksdine

KMnO, (Saytzeff, J.pr. [2] 31, 641; 33, 304; Bl.

[2] 45, 255). Probably identical with a di-oxy-

stearic acid [131°] got by oxidising tallow with

KMnO, (Groger, B. 22, 620). Tables, insol.

water, v. sol. hot alcohol, v. si. sol. ether. Con-

verted by HI into iodo-stearic acid. Bednced

by alcohol and zinc to stearic acid. Distilled

under 100 mm. it gives an acid [c. 79°], which

may be its anhydride C,sH„0,. This acid forms

the salts C,^xiAgO, and 0,Aa^BO^. Yields

octdic, sebaoic, and azelaio acids on oxidation by

KMnO,.
Salts.—NaA*. — KA'.— CaA'^aq.— BftAV

ZnA'j.-AgA'.
Di-acetyl derivative. Syrup, sol. ether.

Methyl ether. [106°]. S. (alcohol) 8'4J

at 18-6°. S. (ether 1-04 at 19°. Plates.

Ethyl ether. [100°]. S, (alcohol) 4-8 at

16° ; 4- 95 at 18°. S. (ether) 1-78 at 18°. Plates.

Di-ozy-steario acid C,bH,,0,. [100°]. Formed
by oxidising elaidio aeid with alkaline EMnOi
(Saytzeff, J. pr. [2J 33, 315). More sol. alcoU«



0XY-STYRYL-1>TR1D1NE. W«

and ether than the pieeeding isomeiide.—NaA'.
-A«A'.

Di-oxy-»tearicacIdC„H„0,. [78°]. Got by
the action of Ag^O on the dibromide of iso-oleio
aoid [45°], which is formed from iodo-steario acid
and alcoholic potash (Saytzeff, J.pr. [2] 37, 276).
Crystalline powder, v. sol. alcohol and ether.
HI yields an iodo-stearic acid reduced by tin and
HCl to stearic acid.

Tri-oxy-stearic acid O.^jjOj. ' Bicmolic
acid.' P-41°J. Occurs among the products of
the oxidation of castor oil with alkaline
KMnO, (Hazura a. Griissner, M. 9, 476).—KA'.
-NaA'iaq.

Tri-oxy.itearic acid 0„KJ)y ' Bicinisolie
actd.'_ [111°]' Occurs together with the prece-
ding isomeride, among the products of oxidation
of castor oil by EMnO^ (H. a. G.).

Iri-oxy-Btearlc acid C,gH„Os. [115°]- Formed
by oxidising rioinelaidic acid with alkaline
EMnO^ (Hazura a. Grussner, M. 10, 199). Tri-
metric prisms, insol. cold water, t. sol. EOAc
and ether.

Tetra-oxy-Bteario aoid 0,sH,,O, t.e.

C,fi^(OB)fir Sativic acid. [173^. A pro-
duct of the oxidation of linoleic acid by alkaline
EMnO, (Hazura, M. 9, 190). Long prisms.
Converted by HI into Ci^^Jufl^ and finally

into stearic acid.

Hexa-oxy-Btearic acid C,sH,gO,. Linusic
acid. [203*^. Got by oxidising linoleic acid
with alkaline EMn04, being derived from lin-

olenic aoid, which is present in linoleic acid
(Hazura, M. 7, 637; 8, 155, 267). Minute
needles (from water). More sol. water and less

sol. alcohol than sativic aoid. Yields a hexa-
acetyl derivative.

Hexa-oxy-Btearic acid C,sHa,Os. Jsolinusio

acid. [176°]. Occurs in small quantity, to-

gether with sativic and linusic acids, in the pro-

duct of the oxidation of linoleic acid by alkaline

KMnO«. Needles, insol. ether, v. sol. hot water.

Forms a hexa-acetyl derivative, si. sol. ether.

OXT-STIXBEITE v. Oxy-di-peenyl-ethyl-

t.e. C0(CH:CH.0^40H),. [160°]. Gotbyheat^
ing the glucoside with dilute HjSO^. Brownish
powder, sol. alcohol.

Olucoside CO(CH:CH.CsH,.OCjH„Oj)j.
[257°]. Formed, together with the compound
CH,.CO.CH:CH.C^,.OC„H„0„ by condensation
of helicin with acetone in presence of a little

alkali (Tiemann a. Eees, B. 18, 1967). Colour-

less ciystals (containing aq), si. sol. alcohol,

nearly insol. water, insol. ether.

Tetra-oxy-di-styryl ketone. Di-methylene
derivative C0(CH:CH.0^j:0,CHJ.,. [185°].

Made from piperonal, acetone, and NaOHAq
(Haber, B. 24, 617). Tellow needles, insol.

water, m. sol. alcohol. Colours H2SO4 a deep
blue.

o-OXT-SIYBYL METHYL KETONE
0,.H,„0^ i.e. C^,(OH).CH:CH.CO.CH,. [139°].

Got by hydrolysis of its glucoside by emulsin
(Niemann a. Klees, B. 18, 1964). Formed also

from salicylic aldehyde, acetone, and dilute

NaUH (Harries, Ji. 24, dl80). Long needles

(from alcohol), Bl. sol. water. FeCl, colours its

aqueous solution blue. Sudium-amalgamreduces
it to CJff4(0H).CH:CH.CH(0H).CH, [48°].

Yields a benzoyl derivative 0^{OIiz).CO.Ca,
[88°], an oxim 0jH.(0H).0(N0H)0H, [85°], and
a phenyl-hydrazide [160°].

Glucoside CH,.C0.C,Hj.0ffH,.0(0^,iO,).
[192°]. Made by adding a few drops of oanstio

soda solution to a mixture of acetone and helicin

0^4(0C^„0s).CH0. Slender needles (contain-

ing aq), T. sol. hot water. Lsvorotatory. Yields
an oxim [173°].

jj-Oxy-Btyryl methyl ketone. Methyl de-
rivative C»H,(OMe).CH:CH.CO.CHr [73°].

Made by allowing anisic aldehyde, acetone, and
aqueous NaOH to stand in the cold (Einhom a.

Grabfield, A. 243, 363). Plates, v. sol. alcohol.

Bi-oxy-styryl methyl ketone. Methyl
derivative CH,.CO.CH:CH.OJB[,(OH)(OMe)
[1:4:3]. Got from its glucoside by tUla action
of emulsin. Yellow needles, v. 3ol. alcohol.

Olucoside
CH,.CO.CH:CH.O^(OMe) (0.0AiO.). [207°].

Got by heating the glucoside of vanillin with
acetone and NaOHAq (Tiemann, B. 18, 3491).
Pale-yellow needles (containing 2aq), m. aov
water. Lasvorotatory.

Methylene derivative
CH,.CO.GH:CH.OA:0,CH,. [107"]. Madd
from piperonal, acetone, and NaOHAq (Haber,
B. 24, 618). Prisms, A. sol. warm water.
Changed by steam into an isomeride (7) [111°].

Yields a yellow oxim [186°] and phenyl-hydraz-
ide [160°]. The isomeride [111°] yields a
colourless oxim [183°] and phenyl-hydrazide
[163°].

DI-OXY-STYBYl-TO-PYSAZOLE C„H,^,0,

i.e. C0<^^;^^
og.oHpi^.

Di-oxy-styryl-gly-

oxaUne. Styryl hydantofln. [172°]. Made by
theactionof boilingdilntehydrogenchlorideupon
CHPh:CH.CHOy.NH.CO.NHj, which is got from
cinnamic aldehyde cyanhydrin, and urea (Pinner

a. Lifschiitz, B. 20, 2353 ; 22, 68S). White plates,

changing on fusion to an isomeride [195°].

BeacHons.—1. On heating with alcoholicpot-

ash it yields theisomericC(NH)<;^Q_Jg„ „ -gnu

which decomposes at 300° and, with EOH and

EtBr. yields 0(NH)<g^-gO
^^pi, [280°].

2. Alcoholic potash and EtBr at 100° from

CO<NH.CH.C,H^h [162°].-8. Bromine in

CHCla forms C„H,„NjOjBr, [200°]. Bromint

water produces 00<jjg;j,g q^^q^^ ^j^g^pj^

[2^0°], whence NaOHAq forms tri-oxy-styryl-

metapyrazole 00^^;^^ qq gg^pj^, a orys-

talline powder [185°].

Acetyl derivative ^'C^^'q^q^'
[185°]. Small white prisms.

o-OXY-STYEYI-PYEIDINE C„H„NO m.

O.H,(OH).CH:CH.C<^S^;g^>CH. [132°].

Formed by heating (a)-methyl-pyridine (10 g.)

with salicylic aldehyde (13 g.) and water (7g.) at
140° (Bntter, B. 23, 2697). Small crystals (from
dilute alcohol). Yields a dibromide, Beduced
by Na and alcohol to C^4(0H).0,H,.C,H,„N
[94°]. Salts.—B'jHjPtCl„. [188°].—B'HHgCl,,
[0. 170°]. Salts of the ethyl derivative
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(0,^„(OEt)N)jn^gCl,.. [92°]. Light-yeUow
needles.—(C,5P,„(0Et)N),HjI>t01,. [183°].

Ethylo-iodide of the ethyl derivative
0„H„(OEt)NEtI. [218=]. Golden crystals.

Oxy-styryl-pyridiue. Methyl derivative
C,H,(OMe)CH:OH.C.H,N. [97°]. Formed from
anisic aldehyde and methyl-pyridine (Schuften,

£.23,2719). Plates. — B'jHijPtOl.. [184°].
Yellow plates.

p.(i:S.Y-{Fy. 3)-STYBYI-ftTJIN0LIlIE

CiAjNO %.». 0^K^J,Q_cB..cB..G,nt.0T3:
[253°]. Formed fromjJ-amido-styryl-quinoline by
the diazo- reaction (Balach, B. 22, 286). Formed
also from^J-oxybenzoio aldehyde, quinaldine, and
ZnClj (Wallabh, B. 16, 2009). YeUow plates.

o-Qxj-(Py. l)-Btyryl.qiiinoline. [215°]. Made
from saJicylic aldehyde, lepidine, and KQSO,
(Heymann a. Konigs, B. 21, 1429, 2172). Yellow
crystals.

?»-Oxy-(P3/.l)-gtyiyl-quinoluie, [255°]. Got
from m-amido-styryl-quinoline. Brownish-
yellow crystals (from alcohol).

pJixS-(Py. l)-styryl-qiunoline [249°]. Got
from p-oxy-benzoic aldehyde, lepidine, and
EHSO, (H. a. E.). Yellow crystals (from
alcohol).

OXYSTTBEBAiriC ACID C,H„0, i.s,

C,H,2(0H),C02H. [90°]. Made from suberone
oyanhydrin and cone. HClAq (Spiegel, A. 211,

118). Tables (containmg ^aq). Melts at 50°

when hydrated. Y. e. sol. alcohol and hot
water.

OXTSUBERIC ACID CbH,,Os. [112°]. Made
by boiling bromo-suberic acid with NaOHA.q
(Hell a. Bempel, B. 15, 149 ; 18, 817). Nodules
(from ether). HNO, oxidises it to adipic and
oxalic acids.—MgA" aq.—CuA".—ZnA" 2|aq.—
AgjA" : crystalline pp.

Ethyl derivative C8H„(0Et)(C02H)2.
Made from bromo-suberic acid and alcoholic

potash. Syrup, v. sol. water and alcohol.

—

BaA".—ZnA".—PbA".—AgjA": amorphous pp.
Oxy-isosaberic acid CgHi^O,. A sticky mass

got by saponification of its ether, which is a pro-

dnct of the action of silver on bromo-butyric

ether (Hell a. Muhlhauser, B. 13, 477). HIAq at

160° reduces it to ^-isosuberic acid.—Ag^A".
Di-ozy-saberlc acid C,H„Oe. Made from, di-

bromo-Buberio acid and EOH (Gay a. Gay-

Lnssac, Jl. 155,251). Amorphous.
Di-ethyl derivative CeH,„(OEt)j(COaH)j.

Made from di-bromo-suberic acid and alcoholio

potash (H. a. B.). Syrup, v. sol. water, alcohol,

and ether.—AgjA" : amorphous pp.
OXY-STTCCINIC ACID v. Malic acid.

Di-oxy-snccinic acid v. Tabiaiuo aoid.

Tetra-oxy-saccinic acid

CjH.O, i.e. C0jH.C(0H)2.0(0H)j.00jH or

COjH.CO.OO.COsH 2aq. Di-oxy-ta/rtarie add.

Ca/rboxyta/rtronic acid. [98°]. Formed by pass-

ing nitrons acid into an ethereal solution of

protocatechuic acid (Griiber, B. 12, 514), of

pyrocatechin (Barth, M. 1, 869), of guaiacol

(Herzig, M. 3, 825), or of ' nitro '-tartaric acid

(Kekulfi, A. 221, 240). The free acid is got by

decomposing the dry sodium salt in dry ether

with HOI gas (W. L. Miller, B. 22, 2013). White

crystals, v. sol. water. The salt NaAHiOa?*^
is nearly insol. water. It splits np on heating

into OOt and sodium taitronate. With NaHSO,

at 90° it yields glyoxal (Binsberg, S. 24, 3235).
The salt Bas(C,H,08)2 aq is a crystalline pp.
HCIAq and zinc reduce it tS a mixture of racemio
and inactive tartaric acids. Yields hydantoin
when the Na salt is rubbed up with urea and
dilute HClAqat 55° (Anschiitz, A. 254,258).

Ethyl ether. Thick liquid (Anschiitz, il.

261, 130). Converted by urea into the ureida

CigHifNfOg, which crystallises in needles, si. sol.

cold water, decomposing at 245°.

($).Oxim CO.,H.C(NOH).0(NOH).C0,H.
[145°_150°]. Got from the Na salt, hydroxyl-
amine and HCI. Colourless prisms, v. e. soL
water and alcohol, insol. benzene (Miiller, B. 16,

2985 ; Soderbaum, B. 24, 1223). After crystalli-

sation from water it melts at 70°-75°. It yields

the salts CaA" 4aq and Ag^A" and a crystalline

diacetyl derivative, t. sol. water. Cone. HClAq
converts the oxim into an isomeride [145°-150°]

crystallising in nodules, which are v. e. sol.

water and yield the salts CaA" 3aq andAg^A" aq.

AcjO decomposes this (a)-ozim into cyanogen
and COj.

Phenyl hydrazide GigHgN^O, i.e.

C0^H.C0.C(NjHPh).C02H. MmophewyUevM
dioxytartaric add. [218°]. Made by mixing a
solution of the acid (1 mol.) with phenyl-hydraz-

ine (1 mol.) dissolved in HClAq (Zicgler a.

Locher, B. 20, 835). Feathery needles, insol.

cold water, v. sol. hot alcohol. Coloured red by
FeCl,. — BaC„HsNA3aq.— Na^A". — Ag^"

:

orange-yeUow pp.
Di-phenyl-di-hydrazide

C0,H.C(N2HPh).C(N2HPh).C02H. Diphenylidnt
dioxytartaric add. [above 200°]. Made from
tetra-oxy-succinio acid (Imol.) and phenyl-hy-

drazine (2 mols.). Orange-yello* powder,v. si. sol.

water, v. sol. warm alcohol. On heating with

AcO it yields 0<g°:g;^^jj, [c. 2U% which

crystallises in red needles, v. sol. Ac,0.

—

(NHJjA" : colourless plates.—(NH,)HA" : brick-

red needles. With silver nitrate it gives

'^SN<0O:0:N,HPh »* » '8"»ili°° '"'''""•

NajA" : lemon-yellow plates.—NaHA" : brick-

red needles.—The ethyl ether CjoHjjNjO, [121?]

is got from phenyl-hydrazine and tetra-oxy-

succinio ether (A. a. G.) ; it forms canary-yellow

crystals.

Di-p-sulpho-di-phenyl-di-hydrazide
00^0(1I.H.O,H.SO,H).0(N,H.O.H.SO.H).00,H.

Formed from sodium tetra-oxy-succinate, sodium
phenyl-hydrazine f-sulphonate, and HClAq.
The Na salt is an orange-yellow powder, v. sol.

water, insol. alcohol, and is used as a yellow dye

(tartrazine).

Di-phenyl-hydrazide. [158°]. Made
from the acid and NjHjPhy Yellow pp., turning

blue in the air.

Tetra-phenyl-di-hydrazide
C02H.C(N,Phj).C(NjPh.J.C0^. [177°]. Made
from the acid (Imol.) and diphenylhydrazine

(2 mols.) (Ziegler a. Locher, B. 20, 841).

Yellowish plates (from hot alcohol), insol. water.

Cone. H,SO, forms a red solution, becoming

green. On fusion with resorcin it gives a crimson

mass, coloured blue by NaOH; hydroquinone

and pyrogallol give green and blue masses re-

spectively. Bromine gives a crystalline bromi»>
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acrivafjve. AojO forms 0<^°;^:^^=' [222^j

eiystallismg in ruby-red prisms with green lustre.

Converted into the imide NH<^^-^:M^»
[192°] byKB,.—Na^" : rosettes of needles (from
water) or plates (from alcohol).—OuA".—PoA."

:

white pp.
m-Nitro-phenyl-hydrazide. [175^.

Made by nsing »t-nitro-phenyl-hydrazine
(Bischler a. Brodsky, B. 22, 2814). SI. sol. hot
water and alcohol.

Di'7n-nitro-di -phenyl - dihydrazide.
[o. 200°]. Made from TO-nitro-phenyl-hydrazine

(2 raols.) and tetra-oxy-snccinio acid (1 moL). SI.

sol. hot water.

OXTSTTLPHIOES. Compounds of an ele-

ment, or positive compound radicle, with O and
S. The term is generally restricted to com-
pounds of metals with O and S. Ozysulphides
of metals are not numerous, and they have not
been much studied. They are produced in
various reactions, of which the following are the
chief : by acting on the sulphide with water, e.g.

oxysulphide Of Ba; by heating the oxide with S,

e.g. Bi oxysulphide ; by boiling Hae oxide and
sulphide with water, e.^. Oa oxysulphide; by
partially reducing the sulphate by H, e.g. oxy-
sulphides of Go and Mn ; by heating the oxide
in E^S, or by passing HjS into an aqueous solu-

tion of the oxide, e.g. oxysnlphides of Fe and Oa

;

by adding a little alkali sulphide to the solution

of a salt, e.^. Cu oxysulphide. M. M. P. M.
OXY-SULFHO-BENZOIC ACIS 0,H,SO, i.e.

C,H,(OH)(SOja:).COjH. SulphosalicyUe acid.

[120°]. Made by sulphonation of salicylic acid
(MendiuB, A. 103, 45; Bemsen, A. 179, 107).
Long thin needles, v. e. sol. water and alcohoL
Gives a reddish-violet colour with FeCl,. Tields
phenol and aalicylio acid on fusion with potash.— NaHA"2aq. — NajA"3aq. — KHA"2aq.—
KjA"2aq.—ZjHA", aq.— KNaA" 4aq.—CaA"aq.— Ba(HA"),4aq. —MgA" 3aq. — ZnA" 3aq.—
PbA".— CuA".— CaiA"(OH)j aq. —Ag^A" aq

:

crystalline powder, t. sol. hot water.

Ethyl ether. EtjA". [68°]. Crystals.

Ozy-snlpho-benzoic acid

C.H3(OH)(SO,H)(0OjH) [4:3:1]. Made from p.
oxy-benzoic acid by treatment with SO, (EoUe,
A. 164, 150) or by digesting with HjSO< at 100°
(Elepl, J. pr. [2] 28, 196). Deliquescent needles,

V. e. sol. water and alcohol, insol. ether. FeCl,
gives a red colour. Potash-fusion yields proto-
cateohuio acid.—EHA"aq: crystals, si. sol.

water (Klepl).—KjA" aq (KoUe).—K,0,H,S08 2aq
(K511e).—BaA"4aq.—Ba,(C,H,SOj), : amorphous
(EoUe).—CdA" 3aq.—Ag^^" : small prisms.

Methyl derivative
C,H,(OMe)(SO.H)(CO^). Made from fuming
HigSO^ and anisic acid at 160° (Zervas, A. 103,

338; Limpricht, Qm. 13, 128). Needles, insol.

ether.—BaA" aq.—PbA" aq : needles, si. sol. Aq.

Oxy-inlpho-benzoio acid

CjH,(0H5(S0,H)(C0jH) [4:2:1]. Formed by the

diazo-reaotionfrom(4,2,l)-amido-sulpho-beuzoio

Boid (Hedriok, Am. 9, 416). Crystalline, sol.

water, alcohol, and ether.—^Ba(HA"),; insoL

dilute EOAo. — BaA".— CaA"6aq: triclinio

prisms, sol. hot water.—CoA"7a4<—CdA" 8aq.—
ZnA"8aq(Pisanello).

Imide of the ethyl derivative

CeH,(OEt)<;gQ >NH. [258°]. Made by oxid-

ising CaH3Me{dEt).S02NH2 with KMnO< and
ppg. with HCl (Bemsen a. Palmer, Am. 8, 227).

Concentric groups of needles.—KOsHjNSO,.

—

AgCaHgKSOi : lustrous needles, si. sol. water.
Ozy-snlpho-benzoic acid

CsH,(OH)(S03H)(00,H)[3:4?:lJ. Formed from
m-oxy-benzoic acid and SO, (Barth, A. 148, 88

;

Senhofer, A. 152, 102). Yellowish-green needles
(containing Uaq), v. sol. alcohol. Coloured red
by FeCl,. laelds protocatechuio acid and an
acid [189°] when fused with potash.—BaA"4iaq.
—Cd(HA"), 2aq.—Pba(C,H,SO.)j: reddish amor-
phous mass.

Oxy-snipho-benzoic acid

CjH,(OH)(SOj^).COjH. Got by dissolving m-
diazo-benzoic acid in warm H^SO, (Griess, Z.
1864, 538). White lamina (from water). Per-
haps identical with the preceding acid.—^BaA".

Ozy-diBnlpho-benzoio acid
C,H,(OH)(SO,H)jCO,H. [146°]. Made from
salicylic acid and C1S0,H at 180° (Pisanello, 0.
18, 346). Deliquescent needles (containing 4aq).
Gives a red colour with FeCl,.—NajA"'3aq.

—

K,A"' 3aq.—Oa»A"'jl2aq.—Ba,A"'j6|aq: prisms,
si. sol. water.—Pb,A"'jlOaq.—Cd,A"',18aq.—
Cu,A"'j 12aq.—ZuaA'", 15aq : plates.

Ozy-disulpho-benzoie acid C,H,S.p,. Got
by boiling trisulpho-m-oxy-benzoic acid with
BaCO, (Kretsohy, B. 11, 862).—Ba,A"', 8aq.

Ozy-trisnlpho-benzoic acid

C,H(0H)(S03H),00,H. Made by heating w-oxy-
benzoio acid with H^SOj, SO,, and P^O, at 250°
(Kretschy, B. 11, 858). Hygroscopic syrup (con
taining 4aq at 100°). FeCl, gives a red colour.

—

KjC,HS30,22aq : monoclinic prisms.—K,A'' 2aq.
Pb,(0,HS30,J J 6aq.— Pb^A" 8aq.—Cd,A" 3aq.—
Ba2A''4aq : colourless plates.

Si-ozy-BuI^ho-benzoic acid

C,H.^(0H)3(S0,H)C0jH. Formed from (4, 2, 1)-

di-oxy-benzoic acid and HjSO^ (Zehenter, m.
2, 468). Hygroscopic needles (containing 2aq).

FeCl, colours its aqueous solution red. —
Salts. —K,A" 3iaq.—BaA" 2aq.—PbA" 2aq.—
Cu3(C,H3S0,)j 5aq. — AgjA" 2aq : needles.

Si-ozy-snlphc-benzoic acid

C,Hi(OH)j(SO,H)(COjH)[5:2:a!:l]. Made by
heating (5, 2, l)-di-oxy-benzoio acid with H^SO,
and P,0, at 130° (Senhofer a. Sarlay, M. 2, 464).

Needles.—KjA"aq.—Ba(HA'% 8Jaq.—BaA" 2aq.

—PbA" 2aq : crystalline powder.
OXT-STrLFHO-ISOCrMIinC ACID

eMej(0H).03H3(S03H)(C02H). Made byoxidis-

ing the sulphonic acids of cymene and m-iso-
cymene by KMnO, (B. Meyer, A. 220, 7, 29).—
KjA" 5aq.—BaA" aq : minute plates.—PbA".

OXY - SUIFEOCYANO - ACETOACETIC
ETHEB. Anhydride 0(CAc(SCy).C02Et).
[o. 163°]. Made by heating equivalent weights
of barium sulphocyanide and dichloro-acetoacetio

ether (207°) (Zurcher, A. 260, 293). Yellow
crystalline powder (from alcohol), insoL ether.

OXY-SULFHO-HAFHTHOIC ACID
C,„H,(0H)(S03H).C02H. Made from (aV-oxy.

naphtiioic acid and HsSO, at 60° (ESnig, B. 22,

787 ; 23, 806). Needles (containing 6aq), v. sol.

water and alcohoL Its alkaline solutions fluor-

esce blue. HNO, yields di-nitro-naphthol [138°].
Piazobeuzene chloride forms the azo- compound
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0„H5(0H)(N2Ph)S03H.-NaHA": needles, v.

sol. water.-Naj^" a;aq.—Ba(HA")j.
Ozy-di-sulpho-iiaphtlioic acid

C,oH^(OH)(SO,H),CO,H. Formed from (a)-oxy-
naphthoio aeid and fuming H^SO^ (K.). Stellate
groups of needles (containing 4aq).—KjA.".—
Ba3(C„H5S20„)2 : needles, m. sol. water.

OXY-STJLPHYDEO -ALLYL -dTIIirAZOLINE

C6Hi<^-j^g:'(=;g ' *. AllyUhiobeniioylwrea. [199°].

Formed from o-amido-benzamide and allyl thio-
carbimide (Stewart, J. pr. [2] 44, 416). Needles.
It? benzene solution fluoresces blue.

wXY-StrLPHYBRO-DI-METHTL-GlYOXAL-
INE. Di-rftethyl derivative

N^<C(SMe):N^^' ^°™^^ *'"'" di-methyl-

thio-hydantoin [167°], alcoholic potash, and Mel
(Marokwald, B. 24, 3293). Syrup.—B'HCl

:

syrup.—B'HjSOi : crystaUine.—B'jH,Pt01s.

The isomeride NMe<^^j|^^'^^2 formed

from tri-methyl-thiohydantoin, alcoholic potash,
and Mel yields the crystalline salts B'BCjSO,
[138°] and B'^H^PtCas [150°].

OXY - STTLPHYDEO - PHENYL - METHYL-
GLYOXALINE. Di-methyl derivative

NI-KclsMetr'- [90°]- f°^^^ *--
pheuyl-methyl-thiohydantoin, alcohoUc KOH,
and Mel (Marokwald, B. 24, 3290). Crystals. -
B'HCl. [140°]. — B' ELPtCL. [213°]. -
B'C,H,NA. [192°].

The isomeric compound NPh<;^|^"^.^'^*i'

(223°) from phenyl-di-methyl-thiohydantoin

[67°] forms the salts B'HCl, B' H^PtCla [132°]

and B'C^HsNsO, [174°].

OXY . S1TLPHYOS0 - PHENYL - QVINAZ OL.

INE C,H^<;^° -^1^ [199°]. Formed from o-

amido-benzamide and phenyl thiocarbimide

(Stewart, J.pr. [2] 44, 416). Satiny tables.

OXY-SULFHYDBO-aUINAZOLINE

OsH4<^^-^^. [281°]. Formed from o-amido-

benzamide and thio-urea (Stewart, J. pr. [2] 44,

416). Nodules (from alcohol).

OXY-SIILPHYDIIO-THIAZOLE CaH^NSjO i.e.

[167°]. Formed by heating

NH<Q^^'|g with CS, in alcohol at 160°

(Miolati, A. 262, 84). Formed also from chloro-

acetic ether, ammonium dithiocarbamate, and
alcoholic HGl ; and from sulphooyanoaeetio
ether by successive treatment with H^S and HCl.

OXY-SULPHYDEO-o-TOLYL-METHYLOLY-
OXALINE. Di-methyl derivative

C.H,MeN<°j°^^J:g^^ [120°]. Got from o-

tolyl-methyl-thiohydantoin,alcoholicpotash, and
Mel (Marokwald, B. 24, 3292). Plates, v. sol.

alcohol. Yields the following salts : B'HCl [120°],

B'^H^PtClj, B-H^SOi [205°], B'HNO,, aaid the
picrate B'CjH^aO, [200°].

The isomeric O.H,MeN<Q[^^=^jjg from

o-tolyl-di-methyl-thiohydantoin yields the salts
B'HCl [118°], B'jH,PtCl„ B'HjSO, [208°], and
B'C.H,N.O, [212°].

*'^<co!cH,-

Oxy - sulphydro -p - tolyl -methyl - glyozaliu.
Di-methyl derivative. [109°]. Plates.
Yields B'HCl [123°], B'^H^PtCl,, and B'O.H,N,u,
[180°].

'Xhe isomeric [4:l]0,H^MeN<|g|^^=^j^

yields B'H,SO, [210°], B^jH^PtCl, [152°], and
B'OsBCaNjO,, decomposing at 190°.

DI-OXY-TAETAEIC ACID v. TBTRA-oxy-
SUOOIKIO ACID.

OXY-TEEEBIC ACID 0,H„Os. [100°-120°].
Made by boiling chloro-terebic acid with water
and CaCOs (W. Boser, A. 220, 264). Syrup,
crystallising with difficulty, v. sol. water.

—

CaA'j.—AgA': needles, v. sol. water.

OXY-TEEEPHTHALIC ACID CgH,Oj t.«.

C„H,(0H)(C02H)s. Formed by the diazo- reac-

tion from amido-terephthalic acid (De la Bne a.

MiiUer ; Burkhardt, B. 10, 144, 1273). Prepared
also by potash-fusion from bromo-terephthalic
acid (Fischli, B. 12, 621),from oxy-aldehydo-ben-
zoio acid (Tiemann a. LaiidshoS, B. 12, 1385),
from p-xylenol, from carvaorol, and thymol
(Jacobsen, B. 11, 570), from oxy-j}-toluic acid

(Hall a. Bemsen, B. 12, 1438), and from rufi-

gallio acid (Schroder, M. 1, 439).
Properties.—Crystalline powder, si. sol.

water, v. sol. alcohol. Not melted at 300°.

FeCl, colours its solution reddish-violet. Yields
COj and phenol when strongly heated. On fusion

with NaOH it gives salicylic acid and some
p-oxy-benzoio acid (Barth a. Schreder, B. 12,

1260). Yields m-ozy-beuzoic acid on heating
with HClAq at 120°. Forms a di-nitro- deriva-

tive [17-9°].

Salts.—BaA" 3Jaq : laminae (from water).

—

Ag2A" : white pp., insol. water.

Methyl ether Me^A". [94°]. Leaflets.

Yields an acetyl derivative C,H3(OAe)(C02Me),
[76°].

Methyl derivative CeH3(0Me)(C02H)r
[279°]. Got by oxidation of methoxy-toluio

acid and of methyl-thymol. SmsU prisms.

Methyl ether of the methyl derivativt
0|iHs(OMe)(002Me)j. [65°]. Concentric needles.

Ethyl derivative C,H3(0Et)(C0jH),

[254°], Got by oxidation of the ethyl ether of

thymol (Patemo a. Canzoneri, Gf. 9, 460). Stel.

late groups of minute crystals, insol. water.

Benzyl derivative
CeH3(0CHjPh)(C0jH),. [230°-240°]. Made
from C„H3(0Na)(C02Me)j and benzyl chloride,

the product being saponified (Baeyer a. Tutein,

B. 22, 2188). Slender needles.

Tetrahydride CjH,(OH)(CO.,H)j. Got by

reducing the acid with sodium-amalgam (Baeyer

a. Tutein, B. 22, 2180). YeUowish-white needles,

si. sol. cold water. Coloured bluish-violet by

FeClj. Its methyl ether forms feathery needles

[77°]. Hydroxylamine convertsthe tetrahydride

into 0,H,„02(N0H) [170°], while phenyl-hydraz-

ine forms 0,H„Oj(NjHPh) [125°] converted by

HClAq into ^ ^ ^C„H,.G08H, a crystalline

body [230°] giving off a fsecal odour when heated.

The tetrahydride, heated at 120°, loses CO,
and forms C,H50.(00jH), whence NaA' and

OsH,(OH)Cy.COi^ [130°-140°] may be prepared

;

the latter body ' yielding the crystalline ocM
C,Hj(0H)(C02H)a on saponification.
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W . oxy . terephthalic acid O.H.O. i.e.

0^,(OH),(CO^),[5:a:4:l] or

^^
^O.OH(CO,H

)

^CH(CO^.CO/
Qvmone hydro-dicarboxyUc acid. Sydroguin-
VM dicarboxyUc add, [above 300°].

Formaticm.—1, By passing a curient of air
through a solution of the dihydride of its ether
(succinyl-succinio ether) containing excess of
alkali (Herrmann, B. 10, 107 ; A. 211, 335).—
2. By the oxidising action of EMnO^ on
C.HjMe(C^,)(OPOaK)j, a derivative of thymo-
quinone, and on 08&jMej(0P0,K)j, a derivative
of hydro-jp-xyloquinone (Heymann a. Konigs, B.
20, 2392).—3. By the action of PCI, on sucoinyl-
lucoinic ether (Levy a. Curchod, B. 22, 2108).

—

4. By saponifying its ether.

Properties.—Interlaced needles (containing

28q) (from water) or yellow plates (from alco-

hol), si. sol. alcohol and ether, v. si. sol. water.
Its alcoholic solution shows blue fluorescence.

FeCl, gives a deep-blue colour. When distilled

it yields hydroquiaone. Bromine-water yields
tetrabromoquinone. Chlorine passed into its

alcoholic solution forms tetra-chloro-quinone
(Loewy, B. 19, 2394).

Salts.—K2A": yellow needles, forming a
lolution with green fluorescence.— EHA".—
VajA" 2aq.— NaHA" 2aq. — Na,A"(0H)2 lOaq

:

crystals ppd. by cone. NaOHAq.—(NH<)^" 2aq
(Dnisberg, A. 213, 162).—BaA".—CaA" 5aq.—
Ca(HA")2 5aq.—PbA".—AgjA" : green-yeUow pp.

Mono-ethyl ether EtHA". [184°]. Made
by the action of dilute KOH on the di-ethyl

ether in the cold. Pale-yellow needles (from
water), sL sol. water, alcohol, and ether. —
Ba(EtA")j5aq.—Ca(EtA")s 5aq : greenish-yellow
Qcsdlss

Di- ethyl ether "Eitl^". [133°]. S. (ether)
1-6 at 20°. Prepared by adding bromine to a
solution of its dihydride in CSj or to the di-

hydride suspended in water (Herrmann, A. 211,

327 ; B. 19, 2229). Formed also by the action

of sodium on di-bromo-acetoacetio ether dis-

solved in ether (Wedel, A. 219, 74).

Properties.—Greenish-yellow trimetric tables

(from benzene) or needles (from ether). May
be sablimed. Its alcoholic solution shows blue
fluorescence. PeCl, gives a bluish-green colour.

Does not react with plienyl cyanate (Qold-
sohmidt a. Meissler, B. 23, 2S9). Does not react

with phenyl-hydrazine or hydroxylamine. Sol.

alkalis, forming a yellow liquid, from which it is

ppd. by CO2, and, as a scarlet pp., 'S&fi^^ifi^ by
cone. NaOHAq. AC2O has no action at 510°.

Reactions.—1. Bednced to its dihydride by
zinc and HClAq (Baeyer, B. 19, 428).—2. Brrnn-
vne-vapour forms 0,HjBrjOs(CO.^t)j [157°] and
afterwards 0^r20j(C0jEt)j (Hermann, B. 19,

2234; Baniger, B. 21, 1758).—3. Dry nitrom
add gas passed into its solution in absolute

ether oxidises it to di-ozy-quinone dicarboxylio

ether (Hantzsoh a. Loewy, B, 19, 26) ; an inter-

mediate crystalline powder 0.u'S,i'SO,, or

CjjHaNO,, [148°] giving a violet colour with al-

kaUs being first formed (Loewy, B. 19, 2393).

Hydrate of the ether Ci^Hi.O, i.e.

yO(OH),.CH,s
OOJBt.CI;^--— 5CLC0^t. [113°].

\C(OH),.CH/^

Formed, together with the ether, by the action

of bromine on the dihydride (succinyl-succinio

ether) (Hantzsoh a. Zeokendorf, B. 20, 2800).

Yellow needles. On boiling with alcohol it

changes to the ether 0,jH,40„ [133°]. Hydroxyl-
amine reduces it to C,JH,bO, [128°].

Di-acetyl derivative of the ether
CsH^(OAo)2(0O2Et)j. [154°]. Got by the action

of AcCl on the ether or on C8H2(0Na)2(C02Et),
(Wedel, A. 219, 81 ; Nef, A. 258, 306). Mono-
clinic crystals. Not attacked by Br. Its alco-

holic solution is not fluorescent.

Di-bemoyl derivative of the ether
0eHj(0BzUC02Et)j. [174°]. Made from the
ether, KaOHAq, and BzCl. Colourless needles
(from alcohol). Not attacked by Br in CHCl,.
Cone. HjSO, sets free C8H2(OH)2(C02Et)s. Zinc-
dust and cone. HClAq form three isomeric di-

hydrides CeH4(OBz)2(COjEt)j melting at 166°,

85°-9S°,Bndl00°-110°.
Di-methyl derivative

C^j(0Me)j(C02H)j. [265°]. Formed by saponi
fication of OsH^IOMejiCOiJEtjj (v. imfra) with
alcoholic potash (Nef, A. 258, 298). Colourless
needles. Its aqueous solution shows bluish-
violet fluorescence.—(NHJjA" : sol. water. Not
fluorescent.

Di-methyl derivative of the ethyl
ether CaHj(OMe)j(COjBt)j. [101-5°]. Made
from C„H2(0Na)2(C0»Et)j and Mel at 100° (Nef,

A. 258, 297). Colourless tables. Its solutions
show bluish-violet fluorescence. Not reduced
by zinc-dust and HOAc.

Di-henzyl derivative of the ethyl
ether C,134pCH^h\{(i0^i)y [96-5°]. Mono-
clinic needles (from alcohol), insol. XOHAq.

Oxy-amide C8Hj(OH)2(CO.NH.OH),
Formed by the action of hydroxylamine on the
ether (Jeaurenaud, B. 22, 1278). Prisms (con-

taining 2aq), sol. water and aJcohol.

Sioxyterephthalic acid dihydride CgH^O^
Svtcdmyl-sitcdnio add. S. '015 at 19-5°. Got
from its ether and the calculated quantity of cold
NaOHAq. Minute needles, decomposed by heat,

yielding CsHsO^ [78°] and OO2. FeOl, colours

its solution violet (Baeyer a. Noyes, B. 22, 2168).
—BaA" 2^aq.—(NH,)jA" 2aq.

Methyl ether MCjA". [132°]. Made by
the action of sodium on methyl succinate (Ebert,

A. 229, 50). Got also from bromo-acetoacetio
ether and ammonia (Geuther, A. 244, 204). SoL
alcohol and ether.

Mono-ethyl ether EtHA". [98°]. Got
from the di-ethyl ether and cold NaOHAq
(Herrmann). TeUowish prisms (from ether). Its

alcoholic solution shows blue fluorescence. FeCl,
gives a violet colour. Decomposed by boiling

water into CO, and C^jEtO^.
Di-ethyl ether EtgA" t.«.

COjEt.CH<^^;^^ >CH.CO^t or

CO^t.CH<™^gg^)>CH.CO,Et. ri27°].

S.G. V 1-41. S. (ether) 1-6 at 17°.

Formation.—1. By the action of E or Na on
ethyl succinate (Fehling, A. 49, 186; Herr-
mann, A. 211, 806 ; Duisberg, B. 16, 133).—2.
By the action of NaOEt (free from ^cohol) on
succinic ether (Volhard, B. 16, 134).—8. From
bromo-acetoacetio ether by the action of alco-
holic NH, (Duisberg, A. 213, 133) or of NaOEt
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(Wedel, 4. 219, 92).—4. Bj reducing di-oxy-

terephthalio ether with zino and HClAq (Baeyer,
B. 19, 428).

ProperUes.—Green triclinic crystals with
blue fluorescence (from ether), v. si. sol. hot
water. Insol. KHjAq, but forms a yellow solu-

tion in NaOHAq. Its alcoholic solution shows
blue fluorescence. FeCl, gives a red colour.

Decomposed by excess of KOHAq, yielding black
products containing syrupy ' suocinyl-propionio

'

acid G,HaO, and a crystalline acid G,H,gO,
[139=], which forms BaA" 2aq. The alkaline

solution is turned brown by oxygen. Does not
react with phenyl oyanate (Goldschmidt a.

Meissler, B. 23, 258).

Beactions.—1. Converted by brormne into

di-oxy-terephthaUc ether. Bromine and potash
yield brominated quinones.—2. Nit/rous acid

forms a di-nitroso- derivative C,2H,,NPg [114°],

a white powder, insol. water and alcohol, decom-
posed by boiling alcohol with formation of di-

oxy-terephthalio ether, and by boiling water
with formation of the oxim of pyruvic ether.

—

3. Hydroxylamine in presence of NaOHAq form
OgH3(NOH)jC02Et, crystallising from alcohol in

plates which begin to decompose at 160° (Jeau-

renaud, B. 22, 1282). An alcoholic solution of

phenyl-hydrazine forms the white hydrazo- com-
pound CjH,(NH.NHPh)j(COjEt)j [165°] whence
bromine produces the disazo compound
C8H4(NjPh)j(COjEt)j [126°], which on saponifi-

cation yields the acid C„Hj(N2Ph)2{CO.^H)2 [over

250°]. The white hydrazo- compound is accom-
panied by CBH^(NH.NHPh)j(CO.,Et)j [208°], a
yellow isomeride identical with Kuorr's body
[206°] (Baeyer, B. 24, 2690).—4. Phmyl hyd/raz-

ine (2 mols.) forms in presence of toluene and
some glacial acetic acid, the four follow-

ing compounds C,HjO(NjHPh)(COjEt)j [160°],

OA(N.HPh),{C02Et)2 [206°], CJH,,NA [212°],

and CjoHijNjOj, decomposing above 300° (Knorr

a. Billow, B. 17, 2054). The last body yields a
di-methyl derivative OjifHuMeaN^Oj and is con-

verted by nitrous acid into a blue substance

CajHuN^Or—5. PCI5 forms the chlorides of di-

chloro-dihydroterephthalio and dioxytereph-

thalic acids (Levy a. Ourchod, B. 22, 2106).

Salts.—NaiJEtjOsH,0„2EtOH. Got from
the ether by ppg. with alcoholic soda (Bemsen,
B. 8, 1409). Bed; on drying it changes to

colourless KajEtjCeH^Oa (Hantzsch a. Herrmann,
B. 21, 1756).—KOsHjOjEt^. Colourless.-

KjEt20sH40„: orange.—MgBtjCsH,08 2aq: dark-

red amorphous mass.—BaCjjHuOg aq : red pp.

—

OaC,jjH,jOjaq.

Di-acetyl derivative of the ether
C„H,(OAc)j(COjEt)j. [171^. Made from the

ether and AcCl. Nee^es (by sublimation). Its

solutions are not fluorescent.

Di-bemoyl derivative of the ether
C^^(OBz)2(C02Et)j. [165°]. Formed from
0,H4(ONa),(C02Et)j and BzCl (Nef, A. 258, 310).
Formed also, together with two isomerides [138^
and [102-5°], by reducing the di-benzoyl deriva-

tive of di-oxy-terephthalic ether with zino and
HOIAq The three isomerides may be separated
by crystalUsation from ether-ligroin. The three
compounds are converted into CaH,(OH)j(OOjEt)j
by H,SO„ and into C^(OBz),(CO»Et), by Br is

{ayDi-beneyl derivative of the ethtr(a)..WO
quantity (5 p.o.) from C8H2(00H2Ph)2(C02Et),
by reducing with Zn and HOI (Kef, 4. 258, 301).
Colourless needles. May be sublimed.

(0)-Di-benzyl derivative of the ether
C,H/OCHJ'h)j(OOjEt)j. [148-5°]. Made, to-

gether with a (r)-isomeride [140-5°], by the ac-

tion of benzyl chloride on C^,(Ofra)2(C02Et),
at 100°. Less sol. alcohol than the (7)-isomeride.

H^SO, converts it into a crystalline polymeride
[272°]. Hydroxylamine and phenyl-hydrazine
have no action.

Di-ethyl derivative CBH,(OEt)j(COjH)j.
[126-5°]. Got, with EtBr, by heating bromo-
etbyl-acetoacetifi ether at 100° (Wedel, A. 219,

104). Trimetric octahedra; a:&:c=^ -245:1: -641.

Sol. water and alcohol, forming acid solutions,

coloured red by FeCl,.—(NHJ^A".-Na^A"2aq.—
K^"aq.— BaA" 2aq.— CaA^'aq.-MgA" 2iaq.—
ZnA" 2iaq.—MnA" 4aq.—PbA".—Bt^A".

Si-ozy-terephthalic acid tetrahydride

C,H„0, i.e. CA(0H)2(C0jH)j. [191°]. Made
by the action of hydroxylamine on dioxytere-

phthaUc ether (Jeaurenaud, B. 22, 1279). Prisms,

si. sol. cold water, v. e. sol. alcohol and ether.

FeCl, gives a brown colour.—(NH4)2A": needles.—^BaA": white powder.—Ag,A"2aq: needles.

Ethyl ether EtjL". [i28°]. Made by the

action of hydroxylamine on the hydrate of di-

oxyterephthalio ether [113°] (Hantzsch a. Zeck-

endorf, B. 20, 2801). Tellow crystalline body.

Di-oxy-terephthalic acid hexahydtide
C,Hg(GH)2(002H)2. Di-oxy-hexamethyUne di-

earboxylie acid. The salt BaA"3^aq is got by
saponifying the nitrile with baryta-water (Baeyer

a. Noyes, B. 22, 2177). Thick prisms or needles,

T ol sol xpflitfir

Nitrile O^KMCS)^ [180°]. Made from
quinone tetrahydride (diketohexamethylene) and
HCy. Colourless, v. sol. hot water and alcohol.

c-Di-oxy-terephthalic acid

CeHj(0H)j(C0jH)j [1:2:3:4]. [290°]. Formed
from sodium pyrocatechin and 00, (Schmitt a.

Hahle, J.pr. [2] 44, 1). Thin needles (containing

aq) forming solutionswithdeep-blue fluorescence.

FeCl, gives a blue colour.—Na2A"2aq: fluor-

escent prisms.—PbjCjHjOj.—^Ag^A".

Methyl ether Me^A". [145°]. Keedles.

Ethyl ether EtjA". [90°]. Tables.

Tetra-ozy-terephthalic acid OAO, i.«.

C,(OH),(C02H)2. Ethyl ether Et^A". [178°].

Formed by passing SO^ into afeebly-alkaline solu-

tion of di-oxy-quinone dioarboxylio ether (Loewy,

B. 19, 2388). Golden plates (from chloroform),

v. si. sol. water, alcohol, and ether. In presence

of NaOHAq it is oxidised by air to di-oxy-quinone

dioarboxylio ether (B6niger,B. 22, 1284). Phenyl

cyanate (4 mols.) and some chloroform at 170°

yield 0,(0.C0.NHPh),(C0jBt)2 [260°], an orange

powder, insol. most solvents (Goldschmidt a.

Meissler, B. 23, 266). Ac^O yields the tetra-

acetyl derivative C.(OAo)4(COjEt)2 [202°], s

colourless crystalline powder (Hantzsch a,

Zeckendorf, B. 20, 2798). Hydroxylamine forms

C.Oj(0-NHsOH)j(CO»Et), [170^. AloohoUo

phenyl-hydrazine forms, on boiling, the corre-

sponding salt C,0,(O.N^«Ph),(CO,^t), [184°]

(Bonigei).

fieferenee.— Dj-chlobo-di-ozt-ibbepbih*uc
taw.
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W-OXY-TETEADECANE «. Bniiuo pinaoonb
&nd Dl-ISOBUTTL-PINACONB.

DI-OXY-TETRADECOIC ACID 0„Hj5(0H),0„.
[60°]. A product of oxidation of oil of millet by
KMnO, (Kassner, Ar. Ph. [3] 25, 1081). Insol.

water, v. sol. alcohol and ether.

OXTTETEIC ACID, formed by heating
methyl-acetoacetio ether with bromine and a
little water, is identical with Mesaconic acid

(Cloez, Bl. [3] 3, 598 ; 0. B. 110, 588 ; Walden,
B. 24, 2033 ; Gorboff, J. B. 1887, 605).

a-OXY-IHIENTL-ACETIC ACID
C,H,S.CH(OH).COaH. [115°]. Formed by re-

ducing thienyl-glyoxylio acid with sodium-
amalgam (Ernst, B. 19, 32S0). Needles (from
benzene), v. sol. water, alcohol, and ether.

Yields thiophenio aldehyde on boiling with
MnO,. Beduced by HI and P to thienyl-acetio

acid.—^BaA'^o-aq.—CaA'gXaq : v. sol. water.

—

AgjA" : white pp.
o-OXY-THIOBEKZOIC ACID C,H„SO, i.e.

Cja4(0H).C0.SH. Made from o-oxy-benzoyl
chloride and KSH:(Oarius,^. 129, 11). Brownish-
yellow amorphous mass, insol. water.—BaA',.

Methyl derivative of the ethyl ether
C.H,(OMe).CO.SEt. (198° at 80 mm.). Made
from OgH4(OMe).GO.OFh and NaSEt in ether

(Seifert, J.pr. [2] 31, 475). Oil, smelling like

mercaptan.
o-Ozy-thiobenzoic acid CeH4(0H).CS.0H.

Amide 0^,(OH).CS.NHj. [IIS^]. Made by
fusing salicylamide with PjSj (Spilker, B. 22,

2767). Colourless needles, y. sol. cdcohol. FeCl,

colours its aqueous solution violet. Slowly con-

verted into C8H^(OH).CO.NH2by boiling water.

Di-ozy-dithio-beuzoic acid C„H3(0H).j.CS2H.

[4:2:1]. Made by heating resorcin with potassium
xanthate at 100° (Lippmann, M. 10, 618). Yellow
needles (containing aq). Melts at 131° when
hydrated, but decomposes at 124° when anhy-
drous. Potash-fusion yields (4,2,l)-di-oxy-

benzoic acid.

Tri-ozy-di-thio-benzoic acid

C.H,(OH),.CSjH [4:3:2:1]. [154°]. Made by
heating pyrogallol with potassium xanthate and
alcohol (L.). Yellow crystals (containing aq),

T. sol. alcohol and ether. Yields c-tri-oxy-benzoio

acid when fused with potash.
OXY-THIOKAPHTHENE CsH^SO U.

^^<^0—m?^- P2°]. Made by heat-

ing thiophenic aldehyde with sodium succinate

and Ac^O at 135° (Biedermann, B. 19, 1618).

Needles (by snblimation), si. sol. water, t. sol.

NaOHAq. Gives the indophenine reaction.

Chloroform and EOHAq give a bluish-green

colonr on warming.
OXY-THYMOftUINOKE 0,„H„03 i.e.

CaHMe(C»H,)(0H)02 [1:4:6:2:5]. [165°].

formation.—1. By the oxidising action of

FeCl, on di-amido-thymol (Carstanjen, J. pr. [2]

15,399 ; Ladenbnrga.Engelbreoht, B.IO, 1218).

2. By dissolving bromo-thymoquinone in EOHAq
(Carstanjen, J. pr. [2] 3, 57).—3. By the action

of H2SO4 or HGlAq on methylamidothymo-
qninone (Zincke, B. 14, 97) or dimethylamido-

Qiymoqumone (Schulz, B. 16, 898).

Properties.—Yellow needles, sol. alcohol,

ether, and hot water. Forms a violet-ied soltt-

tion in alkalis. May be sublimed.

-1. EtI at 100° forms C,^„EtO,

which sublimes in golden plates.—2. Aniline in

alcohol forms C,Mo(CsH,)(OH)Oj(NHPh) [136°],

crystallising in violet-black needles, and forming

a bluish-violet solution in NHjAq.—3. p-Tohl-
idine yields the corresponding ji-toliiide [165°].

(;3)-0zy-thymaqulnone

C,HMe(0„H,)(0H)O2 [1:4:3:2:5]. [183°]. Made
from di-nitro-carvacrol by reduction and sub-

sequent oxidation with FeCl, (Mazzara, B. 23,

1390). Orange prismatic tables, volatile with
steam. Na^GO^Aq forms a violet solution.

Di-bzy-thymoquinone CsMe(G,H,)(0H)202.
[213°]. Formed by boiling ohloro-oxy-thy^io-

quinone with KOHAq (E. a. L.) and by boiling

dimethylamido-thymoquinone with alcohol and
H2SO, or EOH (Zincke, B. 14, 95). Bed needles

or prisms, forming a violet solution in alkalis.

Phenylene-phenyl-o-diamine, in presence of alco-

hol and HOAc, forms oxythymophenindulone

0»Hi<[^pjj^C8Me(0jH,)(0H)0 as ruby-red oiys-

tals [175°] (Eehrmann a. Messinger, B. 24, 590).—^BaA"aq.—PbA": green pp.
Di-aeetyl derivative. [81°], Needles.

Di-bemoyl derivative. [163°].

Beference.—Chloro-oxy-thymoqcinonb.
DI-OXY-DITHYMYL-ETHANE CjjHj„0, i.e.

CHa.CH(C,„H,jOH).,. [185°]. Formed by re-

ducing CCl3.CH(C,„H,jOH)2 with zinc-duat and
alcohol (Jager, 0. J. 31, 262) and also by adding
a mixture of chloroform and SnCl, to a cooled
mixture of paraldehyde and thymol (Steiner, B.
11, 287). Efflorescent plates (from alcohol).

Di-acetyl derivative. [100°]. Needles.

Di-hemoyl derivative. [191°]. Needles.

Di-ethyl ether Cj^H^EtA- [72°].

DI-OXY-DI-THYMYL-ETHYLENE
CHj:C(0,„H„.OH)j. [171°]. Formed, together
with the preceding body, by boiling thecompound
CCl3.CH(C,oH,2.0H)2 with zinc-dust and alcohol

(Jager, O. J. 31, 263). Needles (from HOAc).
EjFeCyg oxidises it, in alcoholic solution, to

C24H54O, [215°], crystallising in green needles.

Alkaline EJFeOyj forms CjjHa,Oj [215°], which
forms dark-red crystals.

DI-OXY-DI-THYMYL SULPHIDE
(C,„H,.,.0H)2S. [152^. Formed from thymol
and SCI2 (Tassinari, 0. 17, 92).

OXY-TOLirAniDOXIllI
[3:6:1] 0„H3Me(0H).0(N0H).NHs, [124°].

Formed ifrom the thioamide in alcohol by treat-

ment with hydroxylamine hydrochloride and
NaOHAq (Goldbeck, B. 24, 3662). Yellowish
plates (from benzene), v. sol. hot water.

Coloured cherry-red by FeClj.—B'HCl. [215°].

Acetyl derivative. Plates (from benz-

ene) gives 0,H,(OH).C<^^,^°^OMe [45°] on heat-

ing with water in a sealed tube.

Benzoyl derivative
C,H,(OH).C(NOBz).NHj. [182°]. Plates, sL soL
alcohol. Coloured green by FeQl, in acetone.

Di-bemoyl derivative. [143°].

c-Ozy-toInamidozim

[3:2:1] C<,H.Me(OH).C(NOH).NH, [126-6''].

Formed from the nitrile and hydroxylamine
(Pasohen, B. 24, 8670). Tables, v. sol. alcohol
and hot water. Yields a dibenzoyl derivative
C,H,Me(OBz).C(NOBz).NH, [164°], whenceKOH
forms CaH3Me(0H)^^°^CPh [150°]
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OXY-TOLUENE v. Cbeboii and Benztl
AI«OHOL.

Di-ozy-toluene 0,'H.fi.^ i.e.

C,H,Me(OH)2[l:2:4]. Cresorcm. Lutorcin. Mol.
W.124. [104°]. (o.269°). Formed from amido-
p-cresol and from amido-o-cresol [161°] by the
diazo- reaction (Knecht, A. 215, 92; B. 15, 298

;

Wallach, B. 15, 2835). Formed also bypotash-
fasionfrom the correspondingtoluenedisulphonio
acid (Nolting, B. 19, 136) and from bromo-jp-
cresol (Vogt a. Henninger, C. B. 94, 650).
Spherical crystalline groups, T. sol. water, alco-

hol, and ether, si. sol. benzene and ligroin. FeCl,
colours its solutions blue. NH, with damp air

turns it brown, green, and finally blue. Bleach-
ing-powder gives a yellow colour. Its solution

in NaOHAq is turned brown by air. On heating
with chloroform andKaOHAq it gives a rose-red

colour. On heating with phthaJic anhydride it

forms the phthalem G^jHisOg, which is a brick-

red powder, exhibits green fluorescence in al-

kaline solution, and yields CmHijACjOj [260°].

Unlike resorcin, cresorcin gives no colour when
the product got by heating with HjSOj and
nitro-benzene is diluted and made alke^ine.

Di-acetylderivativeO,'B.g{OAja)^[o.l60°].
Di-oxy-toluene CjHjMe(OH),[l:2:6]. [63°-

66°]. Made by the diazo- reaction from amido-
cresol [124°-128°] (Dlhnann, B. 17, 1960).

Needles, v. sol. water and alcohol. Coloured red
by bleaching powder. With phthalic anhydride
it gives a compound analogous to fluorescein.

Reduces cold ammoniacal AgNO,.
Iso-oroin C,Hj{0H)2. [87°]. (260°). Made

by potash-fusion from toluene (7)-disulphonio

acid (Senhofer, A. 164, 131). Needles (contain-

ing aq). Sol. water, alcohol, and ether. Tastes
sweet. FeCl, gives a brownish-green colour.

Beduces cold ammoniacal AgNO,.
Other dl-ozy-tolnenes are described as Ht-

OBOTOLUQUINONX, IsOHTDIiOIOLlIQCmONE, ObCIH,
and Methyl-fybocatechin.

»-OXY-TOLUENE FH08FHINIC ACID
CsHj.CH(OH).P(OH)j. [90°]. Formed, together
with (C„H5.CH(OH))2PO.OH [165°] by heating
benzoic aldehyde with hypophosphorous acid

(ViUe, G. B. 107, 659 ; 110, 348). Plates, decom-
posingat140° with formationof benzoic aldehyde.
Beduces AgNO,.—Ba(HA")2 ^aq : small plates.

Acetyl derivative CHPh(OAo).P(OH:)j.
<»-OXY-IOLTrGN£ FHOSPHONIC ACIB

C,HrCH(OH).PO(OH)j. [173°]. Made from
benzoic acid by successive treatment with PCI,
and water (Fossek, M. 7, 34). Hard crusts (from
benzene and HOAc).—BaA".—Ba(HA")2.

OXY-IOLTTENE SULFHOmC ACID v.

CbESOL SCIiPHONIC ACID.

OXY-o-TOLUIC ACID CgH,0, i.e.

C„H3Me(0H).C02H[2:3:l]. Oxy^methyl-bmeoio
acid. Mol. w. 152. [183°]. Formed by the
diazo- reaction from amido-o-toluio acid [191°],

and by potash-fusion from salpho-o-toluic acid
(Jaoobsen, B. 16, 1963 ; 17, 163). Needles, sol.

cold water, alcohol, and ether, si. sol. chloroform.
Volatile with steam. FeCl, gives a brown pp.

Methyl derivative CsH8Me(0Me).C02H.
[146°]. Needles, si. sol. cold water.—OaA'j 2aq.

Oxy-o-tolnio acid CeH3Me(OH).C02H[2:4:l].
[179°]. • Formation.—1. By potasn-fusion from
the corresponding aldehyde (Tiemann a. Schot-
ten, B. 11, 778), and from the correspondinK

C„H3Me(S0^HJ.C0oH (Jaoobsen, B. 14, 40).—
3. By heating m-oresol with CCl, and alooholio
NaOH (Schall, B. 12, 819).—3. From amido-o.
toluio acid [c. 165°] by the diazo- reaction (Jacob-
sen, B. 17, 164).

Prqperiies.—Needles (containing |aq), v. sol
hot water, alcohol, and ether, insol. cold chloro-
form. Not coloured by FeClj. Yields m-cresol
on distillation.—CaA'j 2aq : crystals, v. sol. water.

Methyl derivative O5HjMe(0Me).C0jH.
[176°], Needles (from water).

Oxy-o-toluic acid CaH3Me(0H).C0sH[2:5:l].
[172°], Formed by potash-fusion from the cor-
responding 0ja3Ue(S0.j!iR.}C0fi, and also
from amido-o-toluic acid [196°] by the dlazo-

reaction(Jacobsen,£. 14,41; 17,163). Prisms,
sol. alcohol, ether, and hot water, v. si. sol. chloro
form. Volatile with steam. FeCl, gives a brown
pp. The Cu salt forms bluish-green plates.

Oxy-o-toluic acid CJH3Me(0H).C0jH[2:6:lJ.
[168°]. S. -143 at 25°. Formed by potash-
fusion from bromo-o-toluic acid (Jacobsen, B,
16, 1962). Long needles, v, sol. hot water, alco-

hol, and ether. Volatile with steam. At 200° it

yields m-cresol. FeCl, gives a bluish-violetcolonr.

Oxy-m-toluic acid CAMe(0H).C0jH[3:2:l],
JSomosaUcyUc acid. {ff)-Cresotic acid. [164°].

Formation.—1. By the action of CO, on
Bodium-o-cresol (Engelhardt a. Latschinoff, Z.
1869, 623 ; Eekul^, B. 7, 1006 ; Ihle, /. pr, [2]

14, 456).—2. By heating o-cresol with COl, and
NaOH at 100° (SchaU, B. 12, 816).—3. By
means of potash-fusion from the corresponding
C5H,Me(S0,NH,)C0»H (Jaoobsen, B. 11, 902),—
4, From c-amido-toluio acid (Jacobsen, B. 14,

2354).

Prop^Ues.—^Long needles, si. soLcold water,

T. sol. chloroform. Volatile with steam. FeCl,
gives a violet colour. Poisonous (Dunstan a.

Black, Ph. [3] 21, 429).

Methyl derivative C,H,(0Me).C0,H.
[81°]. Feathery needles.

Methyl ether MeA'. (235°). S.G. g
1-1444 (Pinner, B. 23, 2938).

Ethyl ether -E^tk'. (248°), S.a.||M020.
With benzamidine it forms C2iH„N,0 crystal-

lising in yellowish needles, insol. aoida and
alkalis (Pinner, B. 23, 2939).

Nitrite C,H,(OH).CN. [88-5»]. Got from
its acetyl derivative, which is formed by the

action of AC2O on the ozim of c-toluio aldehyde

(Paschen, B. 24, 3669). Tables, v. sol, alcohol.

Oxy-m-toluic acid 0,H,Me(OH)COjH [3:4:1].

[173°]. Formation.—1. By potash-fusion from

the corresponding C^,Me(S0,NH2)C02H (Jacob-

sen, B. 11, 897 ; Bemsen a. lies. Am. 1, 37 ; B. II,

462 ; Mahon, Am. 4, 186), from bromo-m-tolnio

acid and from ohloro-m-toluic acid [210°] (Jacob-

sen, B. 14, 2351 ; 18, 1761).—2. By heating

o-cresol with CCI4 and NaOH ; the yield being

40 p.c. (Schall, B. 12, 816).—3. By the diazo-

reaction from amido-m-toluic acid (Bemsen a.

Kuhara, Am. 3, 428).—4. By oxidation of the

corresponding aldehyde (Tiemann a. Schotten,

B. 11, 777).

Properties.—^Long needles (containing ^aq),

sol. hot water, alcohol, and ether, insol. cold

chloroform. Gives no colour with FeCl,. Yields

o-cresol when heated with HOlAq at 180°, Oivef

a nitro- compound [85°],



OXY-TOLUIO AOIT. 7fi?.

Salt!. — CaA'^Saq: minate needles.

—

BaA.',3aq.—CnA',l^aq: blue flooculentpp.
Methyl derivative 0jH,Me(0Me).C02H.

[193°]. Minate needles. Got by saponifying
C,H,Me(0Me).C02Me [e?"] (Sohall). The amide
OJ[I,Me(OMe).CONHj [144°] is prepared from
C^,Me OMe) [1:2], ClCONH„and AlOl, (Gatter-
mann, A. 244, 64).

Ethyl derivative CsH,Me(OEt).COjH.
[199°]. Obtained by saponification of the amide
C^,Me(OEt).CONHj [167°] which is got from
0,H,Me(OBt) and OICONH, (G.).—CaA's2a(j
(Brown, Am. 4, 375).

s-Ozy-m-toluic acid

CAMe(OH).COjH [3:5:1]. [208°]. Formed
bom m-toloio acid by snlphonation followed by
potash-fusion, the resulting acid being freed
from its isomeride by steam distillation (Jacob-
sen, B. 14, 2357). Formed also by the action
of baryta-water on 0,jH,aOg [90°], which is ob-
tained from acetyl-pyruvic ether and NaOHAq
(Claisen, B. 22, 3271). Needles or prisms, t. sol.

hot water, not volatile with steam.—CaA',2aq:
prisms.—SrA',.

Methyl ether MeA'. [93°]. Needles.
Oxy-m-toluic acid

CA^e(0H).C02H[3:6:l]. p-SomosalioyUc add.
(a).Oreosotie aoid. [151°].

FormaUon.—l. By passing GO, over^-cresol
in which sodium has been dissolved (EngeUiardt
a. LatschinofF, Z. 1869, 622, 712 ; Kolbe a.

Lantemann, A. 115, 203 ; Ihle, J.pr. [2] 14, 455).

2. By heating j>-cresol with CCI4 and NaOH
(Sohall, £.12, 816). -3. By potash-fusion from
chloro-m-xylene snlphonio acid (Yoigt, Z. [2] 5,

577 ; B. 2, 284), from m-zylene sulphonic acid

(E. a.L.), from (l,3,4)-zylenol or its (;3)-sulphonio

acid, from bromo-m-toluic aoid, and from sulpho-
m-toluio acid (Jacobsen, B. 11, 374 ; 14, 2352

;

Staedel a. Holz, B. 18, 2919).—4. By oxidation
of the corresponding aldehyde (Tiemann a.

Sohotten, B. 11, 778).—6. F^om amido-toluio
aoid [172°] by the diazo- reaction (Fanaotovic,

/.iw.[2]33,64).
Properties.—Colourless trimetrio prisms

(from water), si. sol. water, v. sol. alcohol, ether,

and chloroform. Volatile with steam. Its

aqueous solution is turned violet by FeCl,.

Cone. HClAq at 180° yields ^i-cresol POCl,,
forming various dehydration-products (Schifl, A.
245, 43). Distillation with Ac^O yields C,^„0,
[143°] (Eostanecki, B. 18, 1988).

Salt.—BaA'2 2aq: leaflets.

Methyl ether MeA'. (242°). S.O. §|
11438. Liquid (Pinner, B. 23, 2938).

Ethyl ether EU'. (251°). S.G. ||
1-1037. Beacts with benzamidine, forming

Cg^Hi^jO crystallising in yellowish needles (P.).

Amide OJff,Me(OH).OONHj. [178°]. Got
from the acid by treatment with POCl, at 60°

followed by alcoholic NH, at 160° (Sohiff, 0.
17, 659; A, 245, 43), and from the ether and
NH, (Goldbeck, B. 24, 3659). Needles (from

alcohol). PjC, forms C,H„(OH).CS.NHj [127°].

Anilide 0A(OH).CONHPh. [53°]. Plates.

yi«r»Z« C,H,(OH).CN. V. sol. alcohol. Its

acetyl derivative [57°] is got by the action of

ACgO on the ozim of toluio aldehyde.

Methyl derivative 0»H,Me(OMe).C0jH.
[70°] (Ii.); [67°] (SehaU, B. 22, 749). Long
needles.—AgA'

Amide of the methyl derivative
C,H3Me(0Me).C0NHj. [163°]. Made from
CeH4Me(0Me) and ClCONBiin presence of AlCl,

(Gattermann, A . 244, 66) . Needles (from hot Aq).
Nitrile of the methyl derivative

C„H3Me(0Me).CN. (270° nnoor.). Made by
warming diazotised amido-^i-creBoi with CnCy,
(Limpaoh, B. 22, 351). Oil.

Amide of the ethyl derivative
O.H,Me(OEt).CONH,. [152°]. Made from
CjH^MerOEt), CICONH,, and AlOl, (G.). Silky
needles (from dilute alcohol).

Ozy-2)-tolnic acid C5H,Me(0H).C0sH [4:2:1].

{•y)-CresoUo acid. m-EcymosalicyUe acid, [177°
oor.]. Formation.—1. By passing COj into m-
cresol in which sodium has been dissolved (E. a.

L. ; Biedermann a. Pike, B. 6, 323).—2. By oxida-
tion of the corresponding aldehyde (Tiemann a.

Sohotten, B. 11, 777).—3. By heating m-oresol
with COl^ and NaOHAq (Schall, B. 12, 816).—
3. By potash-fusion from t)-xylenol (Jacobsen,
B. 11, 570).

Properties.—Needles (from water) or mono-
clinic prisms (from alcohol), m. sol. hot water,
V. sol. alcohol and chloroform. Volatile with
steam. FeCl, gives a red colour. EClA.q at
170° yields ?re-cresol.

Salt B.—GaA'2 3aq.—BaA'2 3aq : prisms.
Methyl ether MeA'. (243°). S.G. || 1-1396

(Pinner, B. 23, 2938).
Ethyl ether -EAM. (254°). S.G. || 1-0973.

Converted by benzamidine into C22H„N,0 crys-

tallising in needles [2.35°].

Methyl derivative C,H,Me(0Me).C02H.
[104°]. Leaflets, sol. hot water (Schall).

Ethyl derivative 0„H3Me(0Et).C0jH.
[109°]. Got by oxidising the ethyl derivative o£
thymol (Patemo, J. 1879, 519).

Ozy^-tolnio aoid CAMe/om.COjH [4:3:1].

[207° cor.].

FormaUon.—1. By potash-fusion from sul-

pho^-toluio aoid or its mono-amide (Flesh, B.6,
481 ; Bemsen a. Hall, Am. 2, 54 ; Weinreich,\5.

20, 981), and from ohloro- or bromo- ;p-toluio

acid (Gerichten, B. 11, 368).—2. From nitro-

toluio acid [190°] by reduction, followed by the
diazo- reaction (Fittica, B. 7, 927).

Properties.—Needles ; sol. hot water, alcohol,

and ether, insol. chloroform. Volatile with
steam. Not coloured by FeCl,. Gives o-cresol

on distillation with lime.

Salts.—CaA'2 4aq.—FbA', 2aq: needles.

Ethyl ether "EAM. [75°]. Prisms.
Methyl derivative CaH,Me(OMe).CO^

[156°]. Needles (by sublimation).—BaA'j 4aq.
w-Ozy-o-toluic acid CHj(OH).C^,.COjH.

[118°]. Made by dissolving phthalide in boiling

NaOHAq (Hessert,B. 10, 1446; 11, 237). Powder,
V. si. sol. cold water, t. sol. alcohol and ether.

Changes on fusion, and on boiling with water,

into its anhydride.—BaA'^.—^AgA' : ootahedra.
Anhydride v. Phthalide.
(»-Ozy-j7-tolnic acid CHj(0H).CaH,.C08H.

Oxymefhyl-henzoie add. [181°]. Formed, to-

gether with terephthalicaoid and C^,(CH2.0H)j,
by boiling ierephthalio aldehyde witii NaOHAq
(Low, A. 231, 373). Formed also by boiling

CH2Br.C^<.C0jH with baryta-water (Keknlfi a.

Dittmar, A. 162, 342). Plates or needles, y. sol.

water and ether. Not reddened or resinified by
HjSO,.—AgA'.
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Bi-oxy-o-toluit acid C,HaMe(OH),CO,H
[2:5:3:1]. Cresorsellieaoid. Mol.w.lC8. Li45°].

S. '86 at 0°. Formed b; fusing di-Bulpho-o-tolaio

acid with potash (Jacobsen, B. 16, 1960). Long
needles, t. sol. alcohol and boiling water. FeCl,
gives a brownish-black colour. Reduces alkaline

Ag and Cn solutions. Cone. H2SO4 gives a bright-

led ooldnr on heating.—NH,A' 2a4 : prisms.

Si-oxy-toluic acid. Methyl derivative
C^2Me(OMe)(OH).C02H [1:3:4:6]. Creosol-carb-

oxylie acid. [182°]. Obtained by the action of

CO, upon sodium creosol (Wende, B. 19, 2324).

Concentric needles. Sublimable. Y. sol. alcohol,

ether, and chloroform, si. sol. water, nearly iusol.

benzene. Gives a blue colouration with Fed,.
Salts. — NHiA': needles. — KA': small

readily soluble needles.—BaA', : small needles.

—PbA'j : white pp.—CuA'j : yellow powder.
Methyl ether M.eA.' : [92°]; small colour-

less trimetric crystals, a:&:c = '5285: 1:0*7334.

Gives a bluish-green colour with FeCl,.

Ethyl ether EtA': [77°]; small needles.

Di-oxy-m-toluic acid C„HjMe(OH)j.CO.jH
[l:2:4:3or5]. Cresorcin carboxylic acid. [208°].

Made by boiling cresorcin (di-oxy-toluene) (1 pt.)

with NaHCOa (4 pts.) and water (8 pts.) (Kosta-

necki, B. 18, 3203). Prisms (containing aq), v. e.

sol. water.—EA' 2ag : prisms, v. sol. water.

Di-oxy-p-to;uio acid G^H.,Me(0H)2C0.^
[4:5:3:1]. [176°]. Formed by heating disulpho-

p-toluic acid with KOH (Weinreich, B. 20,_981).

Needles, v. sol. water, alcohol, and ether.

Di - oxy - toluio acid C8HiMe(OH)2C02H.
EydrotoUtquinone carboxylic acid. [206°-210°].

S. '07 at 8°. Formed by heating hydrotolu-

quinone with EHCO^ and cone. E^SO^Aq at 160°

(Brunner, M. 2, 458). Trimetric plates (from

alcohol) or indistinct crystals (containing | aq)

(from water), m. sol. hot water and alcohol.

FeClj gives a blue colour. Beduces ammoniacal
AgKOg in the cold. Yields hydrotoluquinone on
fusing. Cone. HjSO, at 160° yields tetra-oxy-

dj-methyl-anthraquinone, a dark-red powder.

—

CaA'j 2aq.—BaA'^ 2aq.—PbA'j 2aq : crystalline.

Ethyl ether EtA'. [98°]. Needles.

Di-oxy-p-toluic acid CsE.J!de{OB.)jDO.;a..

Orsellic acid. Orsellmic acid. OrseUesic acid,

[176°]. S. (ether) 22 at 20°. Formed by boil-

ing lecanoric acid or erythrin with lime water,

baryta-water, or NaOHAq (Stenhouse, P.M. [3]

32, 300 ; Pr. 12, 268 ; A. 68, 61 ; Hesse, A. 117,

312 ; 139, 36). Prisms (containing aq), v. e. sol.

alcohol, sol. water. Splits up on fusion, or on
boiling with water, into CO, and orcin. FeClj
gives a purple colour. Bromine gives tri-bromo-

orcin. POCl, acting on the anhydrous acid at
90° forms a blue liquid which, when poured into

, water, ppts. C^HjsPiOjj, a blue substance with
coppery lustre resembling indigo. The solutions

of this ' phosphorsellic acid ' in water and alco-

hol are intensely blue, and it is ppd.from aqueous
solution by HOI, by HjSO^, and by NaCl.
Phosphorsellic acid forms C^gHjjPbjPiO^j and
C„HaPb„P<0,„ an aniUde C,oH„(NHPh)jP,0„
which gives Cg|,H5„Pb„(NHPh)4PBO„, and an
acetyl derivative CijHgjAcjPjOa as a dark-violet
mass which gives 0„^(PbOH)8AcaP40M (SchifE,

A. 228, 66).

Salt.-Ba(C,H,04)ja!aq: prisms.
Methyl ether MeA'. Made by boiling

lecanoric acid or erythrin with MoOH. Silky

needles (from boiling water).

Ethyl ether EtA'. [132°]. Got in like

manner (Heeren, Schw. J'. 59, 341 ; Liebig, P.
21, 32 ; Kane, Tr. 1840, 237, 279 ; Schunok, A.
41, 160 ; 61, 72 ; Bochleder a. Heldt, A. 48, 5

;

Stenhouse, 0. J. 20, 224 ; Streoker, A. 68, 111

;

Hesse, A, 117, 297). May be prepared by re-

peatedly exhausting Roccella tvnctoriavrith boil-

ing alcohol and evaporating the extract. Thin
needles, nearly insol. cold water, v. sol. alcohol

and alkalis. Yields 0eCljMe(0H)200jEt [162°]

on chlorination.

Isoamyl ether 0,H„A'. [76°]. Prisms.
Di-oxy-o-tolaic acid 0jH2Me(0H)aC0ja

[6:4:2:1]. Paraarsellic aeid. [172°]. S.'17in
the cold. Formed by heating orciu with a solu-

tion of ammonium carbonate, KHC03,orNaHCO,
(Senhofer a. Brunner, M. 1, 236 ; Bistrzycki a.

Eostanecki, B. 18, 1986), or by heating potassium
orcin in a current of GO, at 250° (Schwarz, B.
13, 1643). Needles (containing aq), si. sol. water,

V. sol. alcohol and ether. FeCl, gives a blue

colour. Boiling water decomposes it into CO,
and orcin. POClj followed by water gives

Pj(CjH50j5, a chrome-green powder (Schiff, A.
228,56).—EA'.—BaA'jeaq.—Baa(08H50,),8aq.—
CuA'2 4aq.—AgA': nearly insol. water.'

Di-oxy-m-tolulc acid

CH,(OH).0,H,(OH).CO^[3:2:l]. [142°]. Formed
by reduction of aldehydo-o-oxy-benzoic acid with

sodium-amalgam (Beimer, B. 11, 792). Prisms,

V, sol. water, alcohol, and ether. FeCl, gives s

violet colour. HjSO, gives a red colour. Boil-

ingHOlAq resinifies it.

Si-oxy-m-toluic acid

CH,(OH).OeH3(OH).OOja[6:2:l]. E«6ove 270°].

Formed by reduction of aldehydo-^-oxy-benzoio

acid (B.). White powder, si. sol. water. Not
coloured by FeCl, or by H^SO,.

Di-oxy-m-talnic acid

OHj(OH).C.H3(OH).COjH[3:6.1]. Made by re-

ducing aldehydo-o-oxy-benzoio acid (B.). Prisms

(from ether), si. sol. water, m. soli alcohol and

ether. FeCla gives a violet colour. Oxidised by

EMnO, to oxy-isophthalio acid, and by aqueous

KjCrjO, to aldehydo-oxy-benzoio acid.

iie/erences.—Oi-BBOMO-oxT-TOLVio acid and

Dl-IOnO-OBSELLIO Acn>.

OXT-o-TOLUIC ALDEHYDE C,H,Oj i.e.

0,H,Me(OH).CHO[2:4:l]. .
[110°]. Prepared,

together with the (4,2,l)-isomeride, by heating

OT-oresol with chloroform and NaOHAq (Tie-

mann a. Sohotten, B. 11, 773). Flat leaflets

(from water), not volatile with steam. FeCl,

gives a red colour.

Phenyl hydraeide
C,H,Me(OH).CH:NjHPh. [151°] (Paaohen, B.

24, 3671).

Oxy-wt-tolnic aldehyde C,H,Me(OH).CHO
[3:4:1]. [115°]. Formed, together with the

(3,2,l)-iBomeride, by the action of chloroform

and potash on o-cresol (Tiemann a. Schotten, B.

11, 772). Long prisms (from water), not volatile

with steam. FeCl, gives a bluish-violet colour.

Yields a nitro- derivative [152°].

Acetyl derivativeG,B.s{OA^)-CBO. [40°].

(275°). Needles (Staats, B. 13, 138 ; Barbier,

Bl. [2] 33, 52; 0. B. 90, 37).

Oxy-m-toluic aldehyde O.H.Me(OH).CHO
[3:2:1]. [17°]. (209°). Formed as above (T. a. S.).
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Orystala, volatile with steam. FeClj gives a bluish
eolour. Forms a yellow solution in NHjAq.

Acetyl derivative C|„H|„0,- (267°) (B.).
Oxim. [99°] (Pasohen, B. 24, 3668).
Phenyl hydrazide. [95°]. Tables.
Oxy-nt-toluio aldehyde OsH,Me(OH).CHO

[3:6:1]. [56°]. (218°). Formed by the action
of CHClj and KOH oni)-oresol (T. a. S.). White
leaflets. FeOl, gives a green colour. Yields a
nitro- derivative [141°].

Acetyl^ derivative CsHaMe(OAc).CHO,
[57°]. LoBg needles. Made by the action of
AojO on the ethereal solution of the K salt.

Combines with NaHSO,. With kafi it unitea
in the cold, forming OAMe(OAo).CH(OAc)j,
whioh crystallises in prisms [94°] and does not
oombine with NaHSO,,

Methyl derivative 08HjMe(0Me).CHO.
(254°). Colourless liquid.

Oxim CAMe(OH).CH:NOH. [105°].

Needles (Goldbeck, B. 24, 3658).

, Oxy-y-toluio aldehyde 0^3Me(0H).CH0
[4:2:1]. [54°].' (223°). Made, together with the
(2,4,l)-iBomeride, by the action of chloroform and
potash on m-oresol (T. a. S.). Crystals, volatile
with steam. FeCl, gives a violet colour.

Di-oxy-o-tolnio aldehyde CjH2Me(OH)2CHO
[6:4:2:1]. Orcyl aldehyde. [178°]. Formed by
heating orcin with chloroform and potash (Tie-

maun a. Helkenberg, B. 12, 999), and also by
potash-fusion from methyl-umbelliferone (Pech-
mann a. Welsh, B. 17, 1646). Needles, sol.

alcohol and hot water. FeCL, gives a reddish-
brown colour. Aniline forms the compound
CsH,Ml(OH)jCH:NPh [126°], crystallising in
yellow prisms.

Di-ozy-m-tolnic aldehyde. Methyl deri-
vative CsH2Me(0H)(0Me)CH0 [5:2:3:1]. (270°-
275°). Formed by the action of chloroform and
NaOHAq upon creosol (Tiemann a. Eoppe, B.
14, 2026). Oil, sol. alcohol. FeCl, colours its

alcoholic solution green.
OXT-TOLUIDINE v. Amido-obbsoi..
OXY-TOLUftUINOLINE v. Oct-kethti.-

QOTKOLmE.
DI-OXY-TOLTrftUINOKE C8HMe(0H)A-

[177°]. Made by digesting ozy-phenylamido-
toluquinone anilide with dilute EOHAq (Hagen
a. Zincke, B. 16, 1562). Brownish-yellow plates,

T. sol. most solvents. May be sublimed.
Iri-oxy-tolnquiuone C8Me(OH)sOj,. Formed

from tri-amido-orcin by treatment with FeCl,,
the resulting omido-diimido-orcin being heated
with EClAq at 150° (Merz a. Zetter, B. 12, 2044).
Dark cryst^s, nearly insol. cold alcohol. Yields
a crystalline tri-acetyl derivative.

Reference.—Di-bbouo- and Di-ohlobo- oxy-
TOLnQmNONE.

OXY-TOLVQiriNOXALINE

[l|]oja.Mo<^:g°-'^. [267°]. Formed by

oxidation of its dihydride [o. 127°], whioh is got

by condensing tolylene-diamine with chloro-

acetio ether (Hinsberg, B. 18, 2870 ; A. 248, 75),

or by reducing nitro-tolyl-amido-acetio acid

(P16ohl, B. 19, 6). Yields a methyl derivative

[71°], and an ethyl derivative [67°].

laomeride v. Oxy-meihtii-qdinoxalqie.

D; .ozy-tolnqmnoxaline 0,H3Me<^jj;j,"Q-g.

[above 300°]. Formed by heating tolylene-<'

diamine with oxalic acid at 150° (Hinsberg, B.

16, 2690 ; A. 237, 348) by reducing nitro-tolyl-

oxamio acid, and by heating tolylene-diamine

dioyanide with HClAq at 150° (Bladin, B. 18,

670). Needles.—NaHA".-AgjA"^HjA" HOAo.
Plates.

DI-OXY-DITOLYI.
[3:4:1] 05H,Me{OH).C8H,Me(OH) [1:3:4]. o-Di-
cresol. [157°] (H.) ; [161°] (G.). Made from
di-amido-ditolyl by the diazo- reaction (Gerber,
B. 21, 749 ; Hobbs, B. 21, 1067). Needles, si.

sol. hot water, v. sol. alcohol and ether. Yields
a di-nitro- derivative [273°].

Di-acetyl derivativ6CuB.,^{0A(i)2. [131°].

Di-benzoyl derivative [185°]. Needles.
Di-ethyl ei^jer C„H,2(OEt)2. [156°]. Made,

together with ditolyl, by the action of alcohol on
di-amido-ditolyl (Schultz, B. 17, 468). White
plates, sol. hot alcohol.

Di-propyl ether. [115°]. Leaflets.

Di-isoamyl ether. [69^.
Tetra-oxy-ditolyl C„H,,04 i.e.

[l:2:5:6]OeHjMe(OH),.C„HjMe(OH)j[6:l:2:5].
[202° uncor.]. Formed by oxidising hydrotolu-
quinone, dissolved in HOAc with MnO^ and
HjSO, in the cold (Brunner, M. 10, 174). FeClj
oxidises it to the quinhydrone O^gK^O,, crystal-

lising in violet scales [220° uncor.], and finally

to the quinone G„H,gO, [163°], crystallising in
yellow prisms.

Tetra-acetyl derivative
C„H„(OAo),. [135°]. Made by heating with
NaOAo and Ac^O at 160°. Needles.

Anhydride C,jH,Me2(OH)jO. [232°]. Got
by heating 0,jH,Me2(OMe)2O2 with HClAq at
180° (Nietzki, B. 11, 1281). Colourless plates

(containing aq) (from dilute alcohol).

Di-methyl ether C,2H^Me2(0Me)j(0H)j.
[173°]. Formed by partial methylation. Colour-

less needles, quickly oxidised in alcoholic solu-

tion by air. Yields a di-acetyl derivative

C,2H4(Me(OMe)(OAc)[6:l:2:5])2, crystallising in

needles [123°^ (Noelting a. Werner, £.23, 3248).
Dehydride of the di-methyl ether

C„H„04 i.e. C,jH,Mej(0Me)202- [153°]. Formed
by oxidation of the di-methyl ether of hydrotolu-

quinone by chromic acid mixture (Nietzki, A.
215, 161). Dark-red needles (from alcohol).

Tetra-methyl ether Ct,B.,a(OM.ts)t. [129°].

Di-ethyl ether C„H,„(OEt),(OH)j. [133°].

Formed by the action of alcoholic ammonium
sulphide on the dehydride (or quinone)

C,4H„(OEt),P2> which crystallises in green-black

needles [139°], and is made by oxidising

CsH,Me(0Et)2 with chromic acid mixture (Noelt-

ing, B. 23, 3247 ; BZ.[3]4,805). White needles.

o-OXY-m-TOLYL-ACETIC ACID CjH,„0, i.e.

[l:3]0eH4Me.CH(OH).CO2H. m-Methyl-mam-
deUc acid. [84°]. Formed from m-toluio alde-

hyde, KOy, and HCl (Bornemann, B. 17, 1469).
Small plates (from benzene), v. sol. water,

a-Oxy-p-tolyl-acetic acid

[l:4]C,H,Me.CH(0H).00sH. [146°]. Made by
reduction of j)-toIyl-glyoxylic acid by zinc-dust
and ammonia (Claus a. Eroseberg, B. 20, 2050).
Tables (from water).—NaA'.—KA' §aq.—CaA^—^BaA', ^aq.

Ethyl ether EtA'. [77°]. Needles.
W-0XYI0LYL-ALLYL-IHI0-1TBEA

[1:2]0.H,(CH,0H).NH.CS.NH.C,H,.
Formed from o-amida-benzyl alcohol and ail^l
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thiooarbimide in benzene. Oil, changed by

wanning with HClAq to (^.H^^h^.^s'^"-

[91°]. Converted byHgO in alcohol to oxy-allyl-

quinazoline dihydride 0<iH«<^jj^QO • ''^'"h

crystallises in fonr-sided prisms [78°], and yields

B'^H-iPtOls [171°] (SSderbanm a. Widmann, B.

22, 1670, 2937).

OXY -TOLYL-BENZTLIDENE .TOLTIEITE.
DIAMINE CjiHjoNjO i.e.

C,H,.NH.0,H,.N:CH.0„H4.0H. [160°]. Made
from 0-amido-di.^-tolyl-amine and salicylic aide

hyde (0. Fischer a. Sieder, B. 23, 3801). Tellon

crystals, si. sol. water, t. sol. benzene.

OXT -p -TOLYL - BENZYL - METHYL-PYK-

IMIDINE C^,Me.O<^:^^®g,>C.OH^h.

[340°]. Made from ^-tolenyl-amidine hydro-

chloride and benzyl-aceto-acetic ether (Pinner,

B. 23, 3826). Slender needles (from pyridine),

insol. water, y. si. sol. hot alcohol.

OXY-TOLYL-CAKBINOL
CeH,Me(OH).CH20H[5:2:l]. [105°]. S. 6-7 at

1S°. Made by reduction of (2,6,l)-oxytoluio

aldehyde with sodium amalgam (Sohott^n, B.

11, 784). Colourless leaflets.

TBI-OXY-TBI-TOLYL-CABBINOL. Anhy-

dride O^ftoO, i.e. (CeH,Me(OH))jO<g«^»'^^

Cresawrm. Formed by heating p-oresol with

formic acid and ZnCl; at 110° (Nencki, J. pr. [2]

25, 275). Bed amorphous powder, insol. water, v.

sol. EOAo. Forms a crimson solution in alkalis.

DI-OXY-BITOLYL DICABBOXYLIC ACID
OijHijOj. Made by heating sodium di-oxy-ditolyl

with CO, in a dosed vessel at 160° (Deninger,

5. 21, 1639). Crystals, insol. water, si. sol.

alcohol and ether. Not melted at 290°. FeCl,

gives a blue colour. Yields a di-acetyl derivative

C,„H,A [163°].

OXY-TOLYL-CBOTONIC ACID. Anhydride
V. Dl-METHTL-OOUMAMN.

Di-ozy-tolyl-crotonio acid. Anhydride

GJE[4Me(0H)<Q^^Q. Di-methyl-umhelH-

ferime. [250°]. Made by the action of H^SOj on
a mixture of acetoacetic ether and oroin (Pech-

mann a. Oohen, B. 17, 2188). Needles (from

alcohol), nearly insol. water. On boiling with
NaHSOg it forms a solution coloured red byFed,.

Acetyl derivative G„HgAcO,. [195°].

Needles, v. sol. alcohol.

TEI-OXY-TKI-TOLYL-ETHAHE
0,H,Me(OH).CHrGH(0,HaMe.OH)2. Three
isomerides with this formula are got by warming
di-chloro-ethyl ether with o-, m-, anip- oresol

respectively (Bruckner, A. 257, 322). They are

amorphous powders, v. sol. alcohol and ether,

insoL water, and yield tri-acetyl derivatives

which are oxidised by FeGl, to anhydrides
[C,H,Me(OH).CHrC(C,H3Me(OH)),JjO.

OXY-TOLYL-HYDBAZINE. Methyl deri-
vative [1:4:3] 0,H,Me(OMe).NH.NHj. [45°].

Got from the methyl ether of amido-p-cresol by
treatmisnt with nitrous acid and subsequent re-

duction (Limpach, B. 22, 3S1). Crystalline.

Ozy-om-di-tolyl-liydraziiie. Ethyl deriva-
tive [2:l]C,H4Me.NH.NH,CeH,Me(OEt)[l:3:4].
[78°]. Made by reducing the azo- compound

With alcoholic ammonium s'jlphidc (Koelt)ng A.

Werner, B. 23, 3260; Bl. [2] 4, 796). White
crystals, insol. water, sol. alcohol.

The isomerides

f2:l]C,H,Me.NH.NH.CeH,Me(OEt)[l:6:2] [138°],

[4:l]0,H.Me.NH.NH.CeH3Me(OEt)[l:3:4] [87°],

and [4:l]C.H^Me.NH.NH.C,H3Me(OEt)[l:6:2]
[153°] are formed in like manner.

DI-OXY-DI-TOLYL KETONE 0„H„0, <.e.

C.H3Me(OH).CO.CaH,Me(0H). [138°]. Got by
potash-fusion from o-cresol-benze'in, which is a
product of the action of benzotrichloride on
o-cresol (Schroeter, A. 257, 74). Colourless

needles, v. sol. alcohol and ether.

Di-oxy-di-tolyl ketone 00(C,H,Me.OH),.
[104°]. Made from ^-cresol-phthalem Gi^,j0,
by potash-fusion (Drewson, A. 212, 344). Yellovr

needles (from alcohol), insol. water, t. boI.

alkalis.

OXY-p .TOLYL -METHYL -ETHYL •FYBIU-

IDINEC.H,Me.e<^:^?^®gv>CEt. [218°]. Made

from ^-tolenyl-amidine and ethyl-acetoacetio

ether (Pinner, B. 23, 3826). Hair-like needleg,

m. sol. hot alcohol.

OXY-TOLYL METHYL KETONE C^,,0, «•«•

[l:2:5]C,H,Me(OH).CO.CH,. [104°]. Formed
from amido-m-tolyl methyl ketone by the diazo-

reaction (Klingel, B. 18, 2699). Flat white

prisms, v. sol. alcohol and hot water. FeCl,

gives a yellowish-brown colour.

Di-ozy-tolyl methyl ketone

0„H,Me(OH)2.CO.CH,. [146°]. Made from

orcin, HOAc, and POCl, (Easinsky, /. jw.[4] 86,

69). Needles, y. sol. alcohol, ether, and HOAo.
FeCl, colours its aqueoas solution black.

OXY-o-TOLYL-METHYL-FYBAZOLE

0„H,^,0 i.e. C.H,Me.N<°?:g^g. [183°].

Formed by heating o-tolyl-hydrazine with aceto-

acetic ether at 140° (Knorr.B. 17, 549). Colour-

less crystals. With EOH and Mel it yields

C„H„MeNjO [97°].

Oxy^-tolyl-methyl-pyraiole 0„H,^20.
[140°]. From^-tolyl-hydrazine and acetoacetic

ether (K.). Yields a methyl derivative [137°].

The compound C,H,.N<g^gi^;^°°'^' [217°]

is formed, together with C^jH^N^O, by heating

j7-tolyl-hydrazine with thio-acetoacetio ether

(Buchka a. Sprague, B. 22, 2555 ; C. J. 69, 840).

OXY-TOLYL-METHYL-PYEIMIDIHE

C,H^Me.C<^:^|^^H)>CH. [216°]. Made from

tolenyl-amidine and acetoacetic ether (Olock,

B. 21, 2658). Long white needles, m. sol. hot

alcohol.— Salts: B'^tCl,2aq. [241°].—

B'jH2CrjO,7aq. [o. 170°]. Yellow plates.—

B'C,H,N,0,. [196^. Yellow needles.

;8-0XY-T0LYL -DIPHENYL-ETHYLIDENE-
AMINE C,H^:CPh.CHPh.OH. [141°]. Made
by heating benzoin with o-tolnidine at 160°

(Bandrovski, M. 9, 693). Canary-yellow needles.

OXY-TOLYL-FBOFIONIC ACID CuH„0,«-'-
CH,.C(C,H,)(OH).CO^. Got from di-bromo-oxy-

tolyl-propionio acid CHBrj.C(C,H,)(OH).COjH

by reducing with sodium-amalgam (Bottinger,

B. 14, 1698). I^ng (oor-sided tablei, r. wL
water.
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OXY-DI-y-TOLTL-PYHAZINK. Tetra-

hydride 0;a,Me.N<g|^;g^>N.O^,Me.
' Ditolylmonoaei^perazme.' [168-5°]. Made
from jp-toluidine by saccessive treatment with
ethylene bromide and a mixture of ohloro-acetio

Boid and NaOAo (BischofF, B. 22, 1785 ; 23,
2035). Crystals, t. sol. water and ether.

Si-ozy-di-o-tolyl-pyrazine. Dihydride
CsH,Me.N<;^;Q^>N.O^,Me. DUolylM-

acipj^eraeme. [184°]. Formed from di-o-tolyl-

ethylene - diamine and oxaho acid at 200°

(BischoS, B. 22, 1805 ; 23, 2034).
Di-oxy-di'j)-tolyl-pyrazine dihydride. [263°].

Made by dissolving ozy-di-j>-tolyl-pyrazine tetra-

hydride in HOAo and oxidising with nitrous or

chromio acid (B.). Ooloorless plates, y. soL
aniline and alcohol, si. sol. ether and hot water.

AlcohoUo potash yields di-tolyl-ethylene-diamine

[97°] and oxalic acid.

Oi-ozy-s-di-o-tolyl-pyrazine. Dihydride

CAMe.N<g^;°^>N.C^,Me. [160°].

Formed by heating o-tolyl-amido-acetio acid af

220° (Bisqhofl a. Nastvogel, B. 22, 1787) and by
the action of potash on tide product of the action

of chloro-aoelyl chloride on o-toluidine (Widman,
J.pr. [2] 38, 299, 305). Bectangular plates (from

alcohol), insol. water, sol. cone. HCIAq.
Beaetions.—1. FO, forms the compound

A-N<^6cl]^>N-C,H, crystallising from

alcohol in white needles [201°].—2. AlcoJiolie

potasfcformsO,H,N(CHj.C02H).CO.CH,.NHC,H„
a white crystajline soUd [129°] decomposed by
cone. HGlAq at 160° into MeCl, o-toluidine, and
C,H,NH.OH:pOOjH.

Salt.—(0„H„N,0J,By>tC1.4aq. [176°].

Di-oxy-di-f-tolyl-pyrazine. Dihydride.
[253°]. Formed from oxalic acid and ^-tolyl-

amido-acetio ^-toluide (B. a. N.). Made also by

boiling the bromo-acetyl derivative of^-toluidine

with alcoholicpotash, orby heatingp-tolyl-amido-
acetic acid at 200° (Abenius, J.pr. [2] 40, 433).

Long white needles, insol. water, m. sol. alcohol.

Di-oxy-qp-di-tolyl-pyrazine. Dihydride

[l:2]C^,Me.N<g^.§5°^>N.O.H,Me[l:4].

[180°]. Made by heating 2)-toluidine with the

chloro-acetyl derivative of o-tolyl-amido-aoetic

acid at 140° (Abenius, J.pr. [2] 40, 443). White

matted needles, v. sol. hot alcohol) insol. ether.

Tetra-oxy-di-phenyl-pyrazine. Dihydride

of the di-ethyl derivative

[l:4]C.H,(OEt)JI<°^;g^>N.O.H,(OEt)[4:l].

[265°]. Slender needles.

OXY-i»-TOIiTL-ftUINAZOLIinE 0„H,jN,0 i.«.

C^<CO:NAH,Me- [1«°]- Madebyoxidis-

ing p-tolyl-quinazoline dihydride with KMnO,
(I'aal a. Busch, B. 22, 2698). Plates (from

dilute alcohol) or needles (from ether), si. sol.

hot water. Does not react with hydroxylamine

or phenyl-hydrazine.—B'HCl. [214°]. Needles.—

B'^PtCa,. [above 300°]. Golden plates, sol. alco-

holic HOI.
0XY-(Py.3)-T01YL-ftUIlI0LINE C.^.JNO

^- OA<g=;8!oAMe(OH)-
*-^^'-

[196°]. Qot by the diazo- reaction from (4,3,1)-

amido-tolyl-quinoline (Weidel a. Bamberger, M.9,
104). Small plates (from alcohol). Yields (Pj/. 3)-

tolyl-quinoline on distillation with zinc-dust.

Reduction followed by potash-fusion yields oxy-

isophthalic acid.—B'HCl 2aq.—B'jHjPtCls (dried

at 105°). Yellow needles.

Acetyl derivative CgHuKO,. [106°].

Di-oxy-tolyl-quinoUne OieHjaNOj. [89°].

Formed, as well as oxy-tolyl-quinoline, by the

above method of preparation. Plates (from
alcohol), sol. benzene.

DI-OXY-DI-o-TOLYL SULPHIDE dHuSO,
i.e. S(0,H3Me(OH)[2:l:4]),. Dioxythiotolume.

[135°]. Formed from di-amido-di-tolyl sulphide

by the diazo- reaction (Troblar, B. 20, 676).

.^orphous, si. sol. water, alcohol, and ether.

Di - oxy - di - tolyl sulphide. [210°-.215°].

Formed from m-oresol by treatment with SGI,

in CSj (Tassinari, G. 17, 92 ; O. 0. 1888, 1354).

Yields an acetyl derivative [44°], which forms,

on oxidation, the corresponding sulphone [263°],

which on saponification gives S02(C,H,0H),
[133°].

Si-oxy-di-tolyl sulphide. [118°]. Formed
from ^-cresol and SClj. Yields an acetyl deriva-

tive [84°] which is oxidised by KMnO^ to a
sulphone [209°], which on saponification gives

BO,(0,HjOH)j [209°] (Tassinari, Bend. Aecad.

Lime. [4] 4, 47).
v-OXY-o-TOLYl-THIO-lTEEA CbHioN^SO i.e.

CsH4Me.NH.OS.NH.OH. [92°]. Formed from
o-tolyl-thiocarbimide and hydroxylamine in

chloroform solution (Tiemann, B. 22, 1939;
Yoltmer, B. 24, 381). Slender needles, almost

insol. chloroform and water, sol. alcohol, ether,

and KOHAq. Fed, colours its alcoholic solu-

tion violet. Yields o-tolyl-cyanamide on long

standing.

Benzyl ether O.H4Me.NH.OS.NH.OCHjPh.
[125°]. Made from benzyl-hydroxylamine and
o-tolyl-thiocarbimide.

M-OXY-o-TOLYL-rEEA CaH,„NA i.e.

OH,(OH).CaH,.NH.CO.NHj. [0. 180°]. Formed
from amido-benzyl alcohol, potassium oyanate,

and HOI (Soderbaum a. Widman, B. 22, 1668).

Tables or prisms, m. sol. boiling water, v. si. sol.

alcohol. Decomposes on fusion, yielding di-

oxy-di-to'.yl-urea 00(NH.OeH,.CH,OH), [108°],

which crystallises in needles.

OXYTEOPINE CbHjsNOj. [242°]. A base

occurring in crude belladonnine (Merling, B. 17,

384; Ladenburg, B. 17, 153). OrystaUine.—

B'oH,PtOLa;aq: red prisms.

OXY-TEUXILLIC ACID
(dBH4(OH).OH:OH.002H)^. [273°]. Formed by

potash-fusion from (o).sulpho-truxillio acid (Lie-

bermann a. Bergami, B. 22, 783). Prisms, m.

sol. cold water. Probably a polymeride of p-

coumaric acid. An isomeric acid, formed from

the amido- acid by the diazo- reaction, does not

melt at 360°. It yields an acetyl derivative

[244°] (Homans, 15. 24, 2591).

OXY-TJBAMIDO-BENZOIC ACID. Methyl
derivative NHj.CO.NH.0,H,(OMe).0OsH.

Aniswramie acid. 8. "05 at 100°. Formed from

potassium cyanate and a solution of the hydro-

ohloride of amido-anisic acid (Menschutkin, A.

153, 99). Needles (from water).—CaA'j7aq.
0XY.TrEEANH,.OO.NH.OH. [180°]. Formed

from aqueous hydroxylamine nitrate and potas-

8 @
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Blum cyanate in the cold (Dressier a. Stein, Z.
[2] 5, 202). Needles (from alcohol) v. e. sol. Aq.
Decomposed by heating, yielding urea. Beduces
AgNOj. FeClj gives a blue-violet colour.

—

KH(CHjN202)2 : crystalline pp., got by adding
alcoholic potash to the alcoholic solution

(Hodges, A. 182, 214).—(PbjH(OAc),(CH,N202)3

:

crystals.—(CuCH,N202)jH0Ac : green mass.
B&myl et;ierNa,.CO.NH.OCH,Ph. [138°].

Formed from (a)-benzyl hydroxylamine hydro-
chloride and potassium cyanate (Behrend a.

Lenohs, A. 257, 203). Needles.

Oxy-biuret C^HsNA- [13i°]. Formed from
cone, hydroxylamine sulphate and potassium
syanate, the mixture being evaporated with
alcohol. Minute four-sided prisms, sol. water
and alcohol. Gives a white pp. with AgNOj.
Beduces warm ammoniaoal AgNOj. FeCla gives

no colour.—KC^HjNiiO, : minute needles.

(o) - OXY - TJVITIC ACID C,H,Os i.e.

0,H2Me(OH)(CO2H)j [1:2:3:5]. Gresol diccirb-

oxyUcacid. [285°] (B.) ; [295°] (H. a. E.)
;
[278°]

(3.). Formed from (ii)-amido-uvitic acid by the

diazo- reaction (Bottinger, B.JB, 804 ; 13, 1934 ;

A. 189, 177) and by potash-fusion from sulpho-

uvitio acid (Jacobsen, A. 206, 187 ; Hall a. Bern-
sen, Am. 2, 137). Needles (from alcohol), v. sol.

alcohol, insol. chloroform. Decomposes on
fusion. Cone. HClAq at 200° yields o-cresol.

FeOlj gives a purple colour.—Ca(HA")2 2aq.

—

OaA"2aq.—CaA"4aq.-Ca3(C„H,0,)y—Ag.^".
Methyl ether Ma^A". [128°]. Needles.

Mono-ethyl eifeer EtHA"aq. Needles.

(J3)-0zy-avitlc acid

C,H2Me(0H)(CQ,H)j [1:4:3:5]. [225°-235°] (J.);

[220°] (B.). S. -13 at 12°; 5-2 at 100° (J.).

Formed by the action of nitrous acid on (;3)-

amido-nvitio acid (Bottinger). Formed also by
potash-fusion from s-mesitol CgH^MCj.OH and
from oxy-mesitylenio acid (Jacobsen, A. 195,

285). Needles (from water), v. sol. alcohol and
ether. FeGlg ^ves a red colour. HCIAq at
200° forms p-cresol (J.).—Ag^": prisms.

Methyl ether MojA". '[79°]. Needles.

Oxy-i-uvitic acid C,H,Me(OH)(CO,ja)j
[1:8:4:6]. Got by saponification of its ether

which is formed from sodium acetoacetic ether

by the action, in presence of NaOEt, of chloro-

form, chloral, trichloro-acetic ether, or CCl,
(Oppenheim a. Pfaff, B. 7, 929 ; 8, 884 ; 9, 321

;

Conrad a. Guthzeit, A. 222, 249). Needles, al.

Bol. cold water, v. sol. alcohol and ether. FeCl,
gives a reddish-violet colour. Softens at 290°,

decomposing at the same time. Yields m-cresol

on distillation with lime. PCI5 forms a mixture
of chlorides, whence water forms oxyuvitic acid

and CigHj^O, crystallising in needles.—E;,A"aq.

—BaA" l|aq.—CaA" l^aq.—CuA".—Ag^A".
Methyl ether Me^A". [108°]. Plates.

a-OXY-TALEEIU ACID OsH,„0, i.e.

CHa.OH,.CHj.CH(OH).CO.^. [31°]. Formed
by the action of HGlAq on its nitrite, which i;

the cyanhy4riu of n-butyric aldehyde (Menozzi,
Q. 14, 46). Got also by boiling a-bromo-butyrio
ether with aqueous Na^CO, (Juslin, B. 17, 2504).
Silky hygroscopic laminie, v. sol. water, alcohol
and ether.—BaA'j |aq : plates.—CaA'j. S. 3-6

at 100°.—ZnA'j 2aq. S. 1-01 at 100°.- CdA'j.—
CuA'j.—AgA' : small scales, si. sol. cold watey.

Ethyl ether EtA'. (190°). Oil.

o-Oxy-isoTalerie acid

(CH3)jCH.0H(0H).C0^. [83^.

Formation.—1. By heating bromo-isoTaleiio

acid with Ag20 and water (Clark a. Fittig, A.
139, 199) or with KOHAq (Ley a. Popofl, A. 174,

61 ; Schmidt a. Sachtleben, A. 193, 87).—2. By
digesting chloro-isovalerio acid with baryta-

water (Schlebusch, A. 141, 322).—3. From its

ether, which is a product of the action of zinc

and isopropyl iodide on oxalic ether (Markowni-
koff, Z. 1870, 517).—4. From its nitrile, which is

made by combination of HCy with isobutyrio

aldehyde (Lipp, A. 205, 24).

Properties.—^Beotangular tables, t. boI. water,

alcohol, and ether. Not deliquescent. Volatile

with steam. Dilute HjSO, at 140° splits it op
into isobutyric aldehyde and formic acid.

Salts.—NaA'.—BaA'p—ZnA'8.—CaA'8aq.—
CaA'j1Jaq.— CaA'j 4aq.— MgA'j 2aq.— CuA',aq.
—AgA' : feathery crystals (from hot water).

Ethyl ether EtA'. (175°). Oil.

Anhydride C^HjO^. VaUrolaetide. [126°].

(220°-240°). Made by heating the acid in sealed

tubes at 200°. Needles, v. sol. alcohol and ether.

Not attacked by dilute alkaline solutions.

Amide ?r.GH(OH).CONHj. [104°]. Got
from the nitrile and HCIAq. Crystals.

Nitrile Pr.CH(OH).0N. S.G. g -96. OU,
decomposed at 136° into isobutyrio aldehyde
and HCy.

a-Oxy-valeric acid CMeEt(OH).CO^. [68°]

(M.); [66°] (B.).

Formation.—1. By saponification of its ether,

which is made by the action of zinc on a mixture
of Mel, EtI and oxalic ether (Frankland a.

Duppa,.i.l35,37).—2.ByboilmgCEtMeBr.C02H
with baryta-water (Booking, A. 204, 14).—3. From
methyl ethyl ketone by combination with HCy
and saponification of the resulting nitrile (B.).

—

4. By oxidation of GMeEtH-CO^H with dilute

KMnO, (MiUer, A. 200, 282).

Properties.—Needles (by sublimation), t. e.

sol. water, alcohol, and ether. Oxidised to methyl

ethyl ketone by chromic acid mixture. Beduced
by HI to CMeEtH.CO^. Botates on water.

Salts.—ZnA'j.—AgA'. Nodules.

Ethyl ether 'EW. (165-5°). S.G. U -977.

y.D. 4-98 (calc. 6-04). Liquid, sol. water.

iS-Ozy-isoTalerio acid

(CH3)jC(0H).CHj.C0jH.
Formation.—1. By oxidation of the alcohol

CMe2(C3Hj).0H with oold chromic acid mixture

(SaytzefiE, A. 185, 163; 197, 73), or with KMnO,
at 0° (Schirokoff, J. pr. [2] 23, 206).—2. By the

action of zinc on a mixture of acetone and

chloro-acetio ether (Beformatsky, B. 20, 1210).

—

3. By oxidation of tri-oxy-hexane by EMnO,
(Beformatsky, /. pr. [2] 40, 404).

Properties.—Syrup, v. sol. water, alcohol, and

ether. Not volatile with steam. Beduced by

HI to isovaleric acid.

Salts.—CaA'jl2aq.—CuA'j.—CuA',2aq.—
AgA' : monoclinic crystals, si. sol. water.

Ethyl ether MA.'. (180°).

/S-Ozy-Taleric add
OHa.CH(OH).CHMe.COjH. Formed by reduction

of methyl-acetoaeeticetherwith sodium-amalgam
(Eohrbeok, A. 188, 229). Syrup, resolved by dis-

tillation into water and methyl-crotonio acid

[C2°].—Na4' (dried at 100°). [210°] (Millet, i.
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200, 269). Crystalline powder.—BaA'^aq.—
A.gA : laminss, b1. sol. hot water.

(7)-Uzy.valeric acid

CH,.CH(OH).CH,.CH„CO.^. The salts of this
acid are made by dissolving the lactone in bases.
The free aoid- quickly changes back to the
lactone.

Salts.—The Ba and Ca salts are deliques-
cent amorphous masses.—AgA' : triclinic needles.

Ethyl ether MX'. Oil.

Lactone CH3.CH<^^-^q2 . {208° i.V.).

S.G. - 1-072. Occurs in crude wood-vinegar
(Grodski, B. 17, 1369). Prepared by boiling
7-bromo-valeric aoid with water (Messerschmidt,
A. 208, 96), and by reduction of acetyl-propionic
(levulic) acid with sodium-amalgam (Wolff, A.
208, 104). Formed also by heating 7-oxy-propyl-
malonic acid (Hjelt, A. 216, 56), and by the ac-
tion of NaOHAq on nitroso-oxy-methyl-pyrrole
dihydride (Tafel, B. 22, 1864). Liquid, miscible
with water. Neutral to litmus. Separated from
solution by KfiO,. Reduced by HI and P at
250° to w-valeric acid. Oxidised by HNO3 to

succinic acid. Boiling alcoholic NaOEt forms
C|oH,A [o. 32°] (Fittig, A. 256, 126). Phenyl-
hydrazine forms C„H,5NA [76°-79°], crystal-

lising in needles, v. sol. water (W. Wislicenus, B.
20, 402).

Amide CH,.CH(OH).CH,.CHj.CONH,. [56°].

Formed by heating the lactone or the ether with
NHjAq. Thin plates, v. e. sol. water and alcohol,

si. sol. ether. At 170'' it is split up into NH,
and the lactone (Neugebauer, A. 227, 97).

Si-oxy-valeric acid

CH,.CH(OH).CMe(OH).COjH. Di-methyl-gly-,

eeria acid. [107°]. Formed by the action of

water at 99° on di-methyl-glycidic acid

^<CHMe°'^ [62°], which is formed from

tiglic acid CH3.0H:CMe.CO.JH by successive

treatment with HOCl and boiling EOEAq (Meli-

koff, A. 234, 228 ; Bl. [2] 47, 166).—KA' AgA'.
Tetra-ozy-valeric acid C,H,gOe i.e.

CH,(OH).OH(OH).CH(OH).CH(OH).COjH. Ara-
bonic add. [ci]i,= — 67°. Formed by allowing

arabinose (10 g.), water (75 g.), and Br (20 g.) to

stand for 86 hours (Bauer, J. pr. [2J 30, 379 ; 34,

46 ; Eiliani, B. 19, 3031 ; 20, 344). Hygroscopic
crystalline mass.—CaA'^Saq.—SrA'^Saq : prisms.

~ "

r.

—

Bbouo- and Chlobo- oxt-valb-

BIC ACID.

TETEA-OXT-VALERIC ALDEHYDE
CH,(OH).CH(OH).CH(OH).CH(OH).CHO. Ara-
binose. [160°]. Mol. w. 150, by Eaoult's method
(Brown a. Morris, 0. J. 53, 619). H.C.p. 557,100.

H.F. 259,400 (Berthelot, C.B. Ill, 12). A pro-

duct of the hydrolysis of Ababio aoid {q. v.)

(Scheibler, B. 1, 58, 108 ; 6, 612 ; 17, 1731

;

Kiliani, D. 13, 2304; 15, 37; 19, 3031; 20,

344 ; Claesson, B. 14, 1271 ; O'Sullivan, C. J.

45, 41). Trimetrio prisms, v. sol. hot water,

nearly insol. alcohol and ether. Dextrorota-

tory (». vol. i. p. 297). Tastes sweet. Does not

undergo alcohoUc fermentation. Yields a phenyl-

hydrazide [158°]. Arabinin C,oH,sO, is an an
hydride of this aldehyde (O'Sullivan, p. J. 57, 59).

OXY-TALESO-CYAUINE v. o-OnANiDO-yA-

LEIUC ACID.

OXY-VHTYL-BENZOIC acid. Anhydride
p. M^THTLPNE-PPTHAI^DS,

OXY-XANTHOKE v. OxT-DiFHiiiniiEira mm-
TONE OXIDE.

OXY-XYLENE v. Xylenol and Tolyl-oabB'
INOL.

Di-oxy-xylene. The (6,3,2,1)-, (5,2,3,1)-, and
(5,2,4,1)- di-oxy-xyleues are described as Htdbo-
XTLOQunroNEs. OxY-ioiiTL-OABOiNOL is an u-eso-
di-oxy-xyleue. (5,3,4,l)-Di-ozy-xylene is de-
scribed as Betobcin.

Di-oxy-TO-xylene C„HaMe2{OH)3 [1:3:4:6].

Xylorcin. Mol. w. 138. [125°], (278°). Formed
from amido-m-xylenol [161°] by the diazo- reac-
tion (KostanecM, B. 19, 2324). White mono-
clinic plates (from chloroform), v. sol. water,
alcohol, and ether. Not affected by air contain-
ing NH,.

Di-acetyl derivative CsH8(0Ac)j, [45°].
"''). Prisms, insol. cold water.
Di-oxy-xylene C3HjMe,(0H)j. [120°]. Got

by potash-fusion fromchloro-m-xylene sulphonio
acid (Gundelach, Bl. [2] 28, 345). Gives a red
colour with bleaching-powder solution.

Di-oxy-«i-xylene OjRjMej(OH),[l:3:2:4].
[146°]. Formed from m-xylene by heating with
HjSO, at 150°, converting the resulting disul-

phonic acid into chloride and fusing the
CsH2Mej(S0jCl)j with potash (Wischin, B. 23,

8113). White needles (by sublimation), v. sol.

water, alcohol, and ether. FeCl, colours its

solution deep violet. Fusion with phthalio
anhydride forms a fluorescein.

Di-B-oxy-o-xylene C,H4(CH2.0H)„ Phthal-
alcohol. o-TolyUne alcolwl. Xylylme alcohol.

Di-methyl benzene glycol. [64°]. S. (ether) 25
at 18°. Formed by the action of sodium amal-
gam upon a boiling solution of phthalyl chloride

in HOAc (Hessert, B. 12, 646). Formed also

by boiling di-u-bromo-o-xylene with Na2C03Aq
(Baeyer a. Perkin, jun., B. 17, 124 ; C. J. 53, 6

;

Colson, O. B. 98, 1543; Bl. [2] 43, 6; 45, 6;
A. Oh. [6] 6, 106). Tables (from ether), v. e. sol.

water and alcohol. HBr forms OeH4(GH2Br)2 and
HCl acts in like manner. KMnO, oxidises it to

phthalic acid. Besinified by cold HjSO,. Hot
HjSO, forms amorphous insoluble (C„HgO)n and
syrupyC,„H,jO, (Hjelt, B. 19, 1538). HNO, forms
phthalide.

Di-acetyl derivative C,jHnO,. [37°].

Di-ethyl ether OsH5(OEt)j. (248°) at

720 mm. Liquid (Leser, B. 17, 1825).

Di-w-oxy-TO-xylene C,fH,(CHjOH),. [47°].

S.G. (Uquid) iS 1-161 ; sa 1-135. Formed by
boiling C„H,(CIIjBr)j [77°] (1 mol.) with water

containing KjCO^ (1 mol.) (Colson, A. Ch. [6]

6, 112 ; O. R. 99, 40). Got in like manner from
C„S,{CB..,Cl)i (Colson a. Gautier, Bl. [2] 45, 6).

Crystalline solid, with bitter taste, v. e. sol. wate<

and alcohol, m. sol. ether. HBr regenerates di-

(D-bromo-m-xylene. Gives isophthalio acid on
oxidation.

Ethyl ether C,H,(CH20Et)j. (248°) at

712 mm. Got by boiling C|;B,(CHjBr), with

alcoholic potash (Kipping, B. 21, 46 ; O. J. 53,

46). Oil. Yields isophthalio acid on oxidation.

Di-0-ozy-p-zylene CsH4(0H20H)2. p-XyUnyl
alcohol. [113°]. Formed from C|^4(CH2C1),

^1 pt.) by heating with water (30 pts.) at 175°

(Grimanx, A. 155, 342 ; Colson a. Gautier, Bl.

[2] 45, 7). It is one of the products of the action

of boiling NaOHAq upon terephthalio aldehyde

(J(5w, A. 23}, 374). Needles, v. sol. water, al-
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eohol, and ether. Yields tercphthalic acid on
oxidation.

Acetyl derivative O^jaSRvOka)^ [47°].

Made from CsHj(CR2Cl)2 and EOAc in alcohoL
Benzoyl derivative C^JfUHfi^^^

Needles, t. sol. alcohol and ether (Gritnaux).

Afo«o-e«fej/Z e«fter C„H,(CH,OH)(CH,OEt).
(251°). Oil. Formed from di-u-chloro-j>-z;lene

and cone, alcoholic potash at 100° (Q.). Suc-
cessive treatment with PC1„ and water converts
it into terephthalic aldehyde (Colson, 0. R. 99,

975).
Tri-oxy-xylene 0,HMej(OH)a. [122°].

Formed by reducing oxy-isoxyloquinone with
aqueous SOj (Fittig a. Siepermann, A. 180, 37).

Crystallises from water in tables (containing aq).

Melts at 90° when hydrated. Colours the skin

brown. On spontaneous evaporation of the

aqueous solution in air it forms a qninhydrone
as dark lustrous needles [143°]. Tields m-zylene
on distillation with zinc-dust.

Tri-acetyl derivative. [99°]. Prisms.

Reference.—Tetra 'CHiiOiio-Di-oxY-xYi.BtiE.

I)I-OXY-XTL£NE CABBOXYLIC ACID
CsHMe,(OH)j.CO.^ [1:3:4:6:5]. Xylorcin carb-

oxylicacid. [196°]. Got by heating m-xyloroin

with NaHOO, and some water at 130° (Kosta-

necki, B. 19, 2323). Prisms from dilute alco-

hol), si. sol. water. Gives oS CO, on fusion.

FeCl, gives a deep-blue colour.

Oxy-m-xyloqninone 0,HMej(OH)0,. [103°].

Formed by distilling di-amido-mesitylene with

chromic acid mixture and water, Me being dis-

placedbyOH (Fittig, B. 8, 16; A. 180, 27). Orange
needles, smelling like qninone ; m. sol. hot water,

V. e. sol. alcohol and ether. Volatile with steam.

Its alkaline solution is reddish violet. Keduced
by SO, to tri-oxy-xylene. Acetyl chloride at 100°

forms a crystalline body [124°], insol. water.

—

C,H,02(0E). Small black needles, v. e. sol.

Aq, m. sol. alcohol, insol. ether.—(C,H,03),Ba.

Brownish-red pp.
o-OXT-XYIYL-ACETIC ACID

[1:3:4] C^,Me,.CH(OH),CO,H. [119°]. Got by
reducing (l,3,4)-xylyl-glyoxylioacid (Claus, J.pr,

[2] 48, 143). Bhombohedra (by sublimation), t.

si. sol. cold water, v. sol. alcohol and ether.

o-Ozy-zylyl-acetio acid

[l:4:2]C,H,Me,.CH(OH).CO,H. [114°]. Got in

like manner from [1:4:2] C,H,Me,.CO.CO.^
(Claus). Needles or prisms, v. sol. hot water.

DI - OXY - XYIYLEUE - DI - METHYL - DI -

PYEIMIDIHE CA(CH,.C<^:cl?e"'>CH),.

[above 250°]. Made from acetoacetic ether and
2>-phenylene-diacet-imido- ether (Glock, B. 21,

2661). Crystalline mass, insol. ordinary solvents.

OXY-XYLYI-UETITYL-PYSAZOLE

Got fromCAMe,.N<g(£2L=eSe- ^^^"^

the product C^^Hj^N^O, of the action of (1,3,4)-

xylyl-hydrazine on acetoacetic ether by heating

with cone. HCIAq at 150° (Elauber, M. 12,

J 15). Small white needles.—B'HCl. [186°].—

B'^^FeCy, : white crystals.

Ozy-zylyl-di-methyl-pyrazole

0AMer»<^^7.^Me- ^^^'^' Made by heat-

ing the compound OJ^VJOf (v. supra) vdth
Mel and MeOH at 130° (E.). Small white
lie^dles, T. 4ol, alcohol an^ ether, sol. ^ol^ water.

Beduces Fehling'a solution. FeCl, gives a violet-

red colour.—B'HCl. [96°]. Small crystals.

DI - OXY - SI - XYLYL - PYBAZIHE DIHY-

DRIDE C^,Me,.N<^° •^^'>N.C.H,Me,.

[203°]. Formed by boiling bromo-aoetyl-{M,2)-
xylidine with alcoholic potash (Abenius, J. pr.

[2] 40, 486). Flat needles, insol. water and etiier.

OZOKEBIT. A fossil resin, consisting chiefly

of a hydrocarbon called lekene (3. v.). On
chlorination in presence of SbCl, at 360° it

yields CC1„ C,C1„ C,C1„ and G,C1, (Hartmann,
B. 24, 1019). (F. also Fabaifik.)

OZONE. 0,. Mol. w. 47-91. A blue gas
(Hautefeuille a. Chappuis, O. R. 91, 522); it

usually occurs mixed with oxygen, and possesses

a characteristic odour. (— 106°) (Olszewski, M..

8, 09 ; W. 37, 337). V.D. 24. S. at 760 mm.
•866 at 18° (Schone, B. 6, 1224) ; -834 at 1°

(Carius, A. 174, 30) ; and -2745 at 14° (McLeod,
C. J. 49, 607). Andrews states that it is insolu-

ble in water.

Occurrence.—Ozone is believed to be a normal
constituent of pure air. Hartley (C. J. 39, 111),

Chappuis (C. R. 91, 985; 94, 858), and E.
Schone (/. R. 1S84. 2, 250), who have examined
the absorption-spectrum of ozone, have attri-

buted the blueness of the sky to its presence.

But the recent observations of Liveing a. Dewar
(P. M.^o] 26, 286) show that the absorption-spec-

trum ofcompressed oxygen exhibits certain bands
identical with those of the solar spectrum, which
Angstrom found to be equally strong whether
the atmosphere was wet or dry, and that daylight

when observed through a column of oxygen 18m.
in length and at 90 atmos. possesses a blue tint

{v. also Olszewski, W. 42, 663). The proportion

of ozone in the air varies very considerably, and
is supposed by many observers to be greater at

high than at low altitudes (v. also Thorpe, C. J.

Proc. 72). Houzeau judges the maximum pro-

portion at ordinary levels to be j^^ by volume

(C. R. 74, 712). Andrews found that a tempera-

ture of 250° destroys the constituent of the air

which exhibits the reactions of ozone, whereas

air containing traces of chlorine, or of the higher

oxides of nitrogen, is not so affected by heat {Pr.

16, 63). On the other hand, Ilosvay {Bl. [3] 3,

377) and ^chdne (B. 13. 1603) oondade that the

presence of ozone in the air ig still unproved.

Formation. — 1. Ozone is formed in tiie

electrolysis of dilute sulphuric acid (SchSnbein,

P. 60, 616; Marignac, C. B. 20, 808 ; Meidinger,

A. 88, 57; 0. J. 7, 261; Banmert, P. 89, 38;

Andrews, T. 146, 1 ; Soret, Arch, des Sciences^

16, 218 ; O. R. 66 390 ; Berthelot, C. R. 86, 71

;

A. Ch. [6] 14, 345 ; Schone, B. 6, 1224 ; Carins,

A. 174, 1 ; Brodie, C. J. 17, 293 ; McLeod, 0. J.

49, 591). Berthelot and Sdidnbein also obtained

ozone by the electrolysis of other acid solutions.

It has been supposed that the ozone formed in

electrolysis is accompanied by H,0„ but Brodie

(C. J. 17, 281), and, more recently, McLeod {he.

cit.), have shown that the oxidising body which

remains in solution is probably S,0,. The

proportion of ozone present in electrolytic

oxygen appears to depend to a great extent on

current-density. By using a positive electrode

of very small area McLeod obtained containing

17*4 per cent, of ozone ; when electrodes of large
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Alrek AM tlted the yield of ozone is gometimes
very small.—3. When amr or oxygen is exposed
to the electric discharge, especi^y if it be the
silent discharge, the O is partly converted into

ozone. U air be used, oxides o{ N may be formed
and mistaken for ozone. According to Berthelot

(C. R. 92, 82) and Hautefeuille a. Chappuis (C. R.
92, 80, and 134), oxides of N may be foi-med to

a slight extent even by the silent discharge, and
H. and C. have obtained a new and unstable oxide

of nitrogen in this way. Giannetti a. Volta (0.

6, 439) found that with the discharge from a
Holtz machine the yield of ozone is increased

by using a wire brush as negative electrode.

Bioh&t a. Gnntz (C. B. 107, 834 ; A. Ch. [6] 19,

131), who used an ozone generator consisting of

a wire stretched along the axis of a metallic

tube, found that the negative e£Snve produced

by far the greatest yield of ozone. This they

attribute to its higher temperature. It has
been suggested that the production of ozone by
the electric discharge is an effect of a condition

of electro-static stress. But Thomson a. Threl-

fall {Pr. 40, 829) find that oxygen is only con-

verted into ozone when there is an actual lumi-

nons discharge. This has been confirmed by
Bich&t a. Ountz ; and some experiments by the

vnriter seem to show that even when oxygen is

illuminated by the ultra-violet rays ozone is only

formed by actual luminous discbarge. Dewar
has obtained a body giving the reactions of

ozone from air by passing a current of water

through a glass tube, surrounded by a larger

tube of platinum which was heated by the

oxyhydrogen flame, the air from the annular

space between the hot and cold tubes being

sucked into the inner tube by the stream of

water through a minute hole in the glass tube,

and collected and examined. If the substance

thus obtained was really ozone, this result seems
to confirm Qie idea that the action of the electric

discharge on oxygen is due to temperature (v.

also Klster a. Geitel, W. 89, 321 ; and Ilosvay,

Bl. [3] a, 734).

The formation of ozone from O by electric

discharge is greatest at low temperatures and
uider high pressure (yon Babo, A. 1863. Suppl.

ii.; Hautefeuille a. Chappuis, C. B. 91, 228).

But the exact influence of temperature and
pressure have probably not yet been made out.

Hautefeuille a. Chappuis have noticed that at a

pressure of about 60 mm. ozone is alternately

produced and destroyed by the silent discharge

(C. ii. 94, 646). Von Babo a. Clans, and Haute-

feuille a. Chappuis, consider that prolonged ac-

tion of the discharge is favourable to ozonifica-

tion. But Brodie, with the apparatus described

below, found Uiat the maximum efFect was

quickly reached. The writer's experience agrees

with that of Bioilie, and tends to show that obser-

vations to the contrary efiect have been due to the

irregular working of the machine employed.

Bioh&t A. Ountz, using the apparatus de-

scribed above, have failed to find any simple

quantitative relation between the potential dif-

ference of the discharging surfaces and the yield

of ozone, though they, and also Giannetti a. Volta

{G. 6, 439) and Berthelot, find that an increase

of potential produces an increased yield of ozone.

g'or details on various points v. Harignao a.

e U Rive, Arch, of Elect. 6, 6; Fremy a. Beo-

querel, A. Ch. [3] 85, 62 ; Andrews, T. 146, 1

;

160, 118; Brodie, T. 162, 436; Berthelot, O. B.
88, 60; A. Ch. [6] 12, 448 ; Hautefeuille a. Chap-
puis, C. B. 92, 80, 134 ; 94, 646 ; Shenstone a.

Cundall, C. /. 61, 610.) Hautefeuille a. Chappuis
(C. R. 91, 762) find that the production of ozone
by the action of the electric effluve on oxygen is

prevented by the presence of CI, but that N, H,
and SiF, are favourable to its production.

3. Brodie [T. 164, 83), by the action of the
silent discharge on c<irbondioxide, under the most
favourable conditions, obtained as much as 85p.c.

of the liberated oxygen in the form of ozone.

4. Ozone has long been regarded as one of

the products of various cases of oxidation such
as the slow oxidation of F, Et,0, and turpentine,

the decay of organic matter, and the combustion
of compounds containing H in the air ; Thorpo
a. Tutton observe that it is not formed in the

oxidation of F4O, (C. J. 67, 669). It is possible,

however, that ozone is less frequently formed in

such changes than has been supposed, and that

the reactions attributed to ozone may often have
been due to H^O,. The experiments of Eingzett

(C. J. 37, 792) and McLeod (C. J. 37, 118), how-
ever, seem to make it certain that ozone is

produced in the slow oxidation of P (v. also

Ilosvay, Bl. [3] 2, 360 ; 4, 707 ; Leeds, O. N. 39,

157; 40, 70; 41, 164; 42, 17; CnndaU, C. J.

Proe. 78, 26; Loew, B. 22, 8326).

Heat of formation.—30^=20," -69,200
(Berthelot, C. B. 82. 1281); -66,720 (Mulder

a. van der Meulen, B. 16, 611).

Preparation.—1. From oxygen. The fol-

lowing method, which was introducedby Siemens
and Brodie. is perhaps the most convenient.

A tube, A, is sealed into a slightly larger tube B,

at E, before the blowpipe, or by means of solid

paraffin. A and B should be of thin glass, and

two narrow tubes, C and D, should be attached

to B. A is filled with dilute HsSO,, and the ap-

paratus is then immersed in dilute acid to the

level CD; the electrodes of a Buhmkorfl coil, or

of an electric madiine, are respectively connected

with the acid in A, and the contents of the cylin-

der, and a slow current of is led through the

apparatus from I) to C while the discharge passes.

The liquid in the cylinder should be cooled by

ice, or it may be replaced by a freezing mixture,

in which case a platinum wire should be wrapped

round the outside of B. The gas which escapes

at C is well cAiarged with ozone. The ozonised

oxygen may be collected over oil of vitriol. It

must not be brought into contact with india-

rubber ; joints that will bear contact with ozone

may be made by slipping a wider tube over the
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ends of those that are to be connected, warming
them, and running a little melted paraffin be-

tween the inner and outer tubes.

The character of the discharge in the ozone
generator has been studied by Hautefeuille a.

Ohappuis (0. B. 91, 281), Thomson a. Threlfall

{Pr. 40, 329), Shenstone a. Cundall (0. /. 51,

622), and byBich4t a. Guntz {A. Ch. [6] 19, 131).

2. By electrolysis. When dilute HjSOj is

electrolysed with electrodes of considerable area

the proportion of ozone in the is usually

small. McLeod (0. J. 49, 591) recommends the

following method. Place dilute HjSOj (S. O.
1-1) in a U tabe, A, attach deliveiy tubes to the

arms B B'. Let the negative electrode H be a
sheet of Ft foil suspended by the glass D from
a cork closing the mouth at F, and let the

positive electrode J consist of two fine wires,

sealed into a glass tube E, which is afterwards

filled with mercury. On connecting D and E
with a galvanic battery, highly charged with

ozone will escape at B'. It is best to immerse
the (J tube in ice-cold water. McLeod has ob-

tained containing as much as 17'3 p.c. of

ozone by means of this apparatus.

3. To prepare ozone by the oxidation
of phosphorus. Place clean sticks of P half

submerged in water in a series of fiasks, and con-

duct a ratherslow stream of air through the flasks,

and then through a little water. A temperature

of 24°-25° gives the best results. HjO^ is also

formed, but it remains dissolved in the water

(Kingzett, C. J. 37, 792).

Properties and Reactions.—Ozone is more
strongly magnetic than common oxygen (Bec-

querel, C, B. 92, 348). Its rate of diffusion is

near to that required for the density 24 (Soret,

A.. Ch. [4] 13, 257). It is entirely destroyed

at 270° (Andrews, T. 150, 113) by contact

with platinum black at ordinary temperatures

(Mulder a. van der Meulen, B. 1, 167), and
on contact with pure Hg (Hg is not visibly

oxidised if both be perfectly dry, Shenstone a.

Cundall, G. J. 51, 619). Ozone is also decom-
posed by dry Ag, the silver being but slightly

oxidised, and by contact with MnO, (Andrews).

Volta (G. 9, 521) states that Au, Pt, Pd, and dry

Ag are without action on ozone. Brodie came
to a similar conclusion in regard to Au, Al, and
Cu.

_
Berthelot (C. B. 86, 76) and others have

considered that dry ozone has no fixed pressure
of dissociation. If suddenly compressed, or com-
pressed without cooling, it explodes with a
yellowish flame (Hautefeuille a. Chappuis, C. B.
91, 522). The action of ozone on salts has been
studied by Maquenne (O. B. 94, 795), and by
Mailfert (C. B. 94, 860). The latter has also

studied its action on S, Se, Te, and several aol-

phides, and on OH4, OjHj, C^Hj, OjH,j, OgHe,and
C;H., (0. B. 94, 1186). Ozone oxidises alcohols

of small molecular weight more readily than the
polyhydrio alcohols (A. Benard, A. Oh. [5] 16,

289). Liquid ozone explodes violently oncoming
into contact with C^Hj (Olszewski, A. Ch. [2]

37, 337). It acts as a strong bleaching agent on
vegetable colours, and quickly destroys india-

rubber ; its action on cork is much less rapid. It

does not oxidise CO at 300° (Bemsen, Am. 4, 50).

It oxidises NHjAq, forming ammonium salts

of nitrous and nitric acid (Garius, A. 174, 31),

unless the solution is dilute (Hartley, O. J. 39,

123). It is beUeved to be completely absorbed
by turpentine and oil of cinnamon (Soret, A. Ch.

[4] 7, 113), peroxidised compounds being formed
which react with water (Kingzett, C. J. 37, 800).

When ozonised acts on KIAq, I is set free and
the ozone is destroyed, but the volume of the

gas remains unaltered. With neutral solutions

the initial action may correspond to the equation

2KIAq-l-03 = KpAq-(-0j + l2, but usually KIO,
is a final product of the change. P glows freely

in ozonised air (Thorpe a. Tutton, C. J. 57, 571).

Ozoneoxidises TIOH and As,^0, ; the latter action

has been used in determining its beat of forma-

tion. It is destroyed by solutions of KHO, BaO,
and CaO to a certain extent (Andrews). Hartley

has observed the formation of peroxide of potas-

sium by its action on solid KO|I {C. J. 39, 124).

But it is unaffected by solution of NazCOj (Brodie).

It readily attacks I, forming periodic acid and
lower oxides of I (Ozier, C. B. 86, 722). It con-
verts ether into an ozonised substance which acts

with water to form H^O.^ (Kingzett, 0. N. 34,

127 ; Berthelot, 0. B. 86, 71 ; Dunstan a. Dymond,
C. J. 57, 584). Several observers have concluded

that it arrests putrefaction of animal matter, and
have proposed its use as a preservative for meat.

When present in the air in large quantities it

frequently produces irritation of the mucous
membrane.

Although its general action is that of a strong

oxidiser, in certain cases ozone acts as a reducing

agent. Thus when ozone acts with Na,^: an
expansion occurs which is due to the simul-

taneous decomposition of the two bodies in

equivalent proportions (Brodie, T. 162, 454),

probably according to the following equation:

—

Na^Oj+ 0,=Na^O + 20^. Probably other unstable

oxides, such as 'H.fl^, react with it similarlyunder

favourable conditions. Its action on blood has

been said to resemble that of a reducing agent

(Dogiel, 0. C. 1875; Binz, C. 0. 1882). It

changes the red colour of the compound formed

when sulphanilic acid is mixed with naphthyl-

amine to orange-yellow (Ilosvay, Bl. [3] 2, 3S1J.

Detection.—Paper impregnated with TIDE is

turned brown by ozone even when dry (Schone,

B. 13, 1508). The similar change of colour pro-

duced by nitrous acid is destroyed by excess.

The colour is also permanent when ozone is

mixed with a relatively small proportion of

nitrous acid (Ilosvay). The action of ozone on

the red compound 01 naphthylamine and sul-

phanilic acid {v. Properties) also affords a test

for ozone, even in the presence of traces of

nitrous acid (Ilosvay, Bl. [3] 2, 360). Ozone

may be distinguished from HjO, by not yielding

water when strongly heated, and by the absenm
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of fcny aoli'oh *ith titanic acid or ohromio aoid,
also by resisting the action of NajCOs, which
destroys H^O^. Papers saturated with solutions
of KI and starch are often used for the detection
of ozone, but are only trustworthy when the
absence of 01 and of oxides of nitrogen can be
assured. Houzeau employed test papers steeped
In faintly-acid solution of litmus and then
treated with Kl. These he found to be insensi-
tive to 0, to traces of oxides of nitrogen, and to
HjO,. When exposed to ozone, however, they
are turned blue by the alkali that is set free.

Estimation.—1. Bough estimations of ozone
are frequently made by comparing the tints pro-
duced by exposing some of the test papers men-
tioned above with a scale of tints. Such methods
are not very satisfactory.—2. Th^nard has esti-
mated the proportion of ozone in the air volu-
metricaUy by means of a standard solution of
AsjOs in HClAq of such strength that 1 o.c. is

equivalent to 1 mgrm. of O. 10 or 20 o.c. of the
solution are thoroughly agitated with the sample
of gas, 30 CO. of a 1 p.c. solution of HjSO^ are
added, and it is then titrated in the usual manner
with permanganate. For 8 grms. of absorbed
24 grms. of Oj are destroyed (Berthelot, O. B. 82,
1251). As oxides of nitrogen and HjO^, if pre-
sent, tend to reduce the amount of ozone found,
this method gives the minimum, and not the
maximum, amount of ozone present.—3. If a
solution of potassium arsenite containing -73 grm.
per litre, with an excess of pure KI, be agitated
with air containing ozone, part of the arsenite is

converted into arsenate by the ozone, and the
amount of unaltered arsenite can be found by
titrating with very dilute I solution after adding
some ammonium carbonate and starch. This
method is stronglyrecommended by Hartley {C.J.
39, 120). The solution of the arsenite should be
acidified for keeping, and neutralised before use
with KHCOj.—4. The action of ozone on KIAq
may also be employed to estimate ozone. The
iodide must be perfectly free from iodate, and
must be thoroughly brought into contact with
the gas. When the action is complete, and not
before, the product must be acidified with dilute

HGlAq or H^SOjAq. The liberated I may then
be titrated in the usual manner. The equiva-
lent to the I liberated, multiplied by three, gives
the amount of ozone.—5. The amount of ozone
produced in the electrification of oxygen may
also be calculated from the contraction that
occurs under the influence of the discharge {v.

Babo, A. Swppl. 2 ; Andrews, T. 150). Shen-
stone a. CundaU (C. J. 51, 610) have devised an
apparatus for this purpose. S. a. C. have shown
that if the ozonised gas comes into contact with
oil of vitriol in such a process, the acid should
be previously thoroughly treated with ozone,

otherwise the results are likely to be high.

History.—The earliestknown record concern-
ing ozone relates to an observation by van
Marum, 1785, that air or O when submitted to

the electric spark acquires a characteristic odour.

About fifty years later, 1840, Schonbein, who
published about sixty papers on this subject,

published his first memoir on ozone in Poggen-
dorfi's Annalen. As the result of his numerous
observations, SobSnbein recognised ozorie as a

distinct form of matter, ascertained that itcould

be obtained by the electrolysis of dilute acid, by

means of the electric discharge on O, and in the
slow oxidation of P. And it is interesting to

note that these still constitute the chief methods
for the production of ozone. He also observed
many of its chief properties. For several years
after Sohonbein's original discovery, compara-
tively httle progress was made in ascertaining
the nature of ozone till the experiments of
Marignac and De la Bive, 1845 {Arch, of Elect.),

and of Fremy and Becquerel, 1853 {A. Ch. [3J
35, 62), showed that the purest then obtain-
able could be entirely converted into ozone, pro-
vided that the action of the spark took place in
the presence of excess of KI, or of moist silver,

which appeared to be capable of completely ab-
sorbing ozone. But it was not till a much later
period that the researches of Andrews {T. 146, 1)
and Boret (0. B. 56, 390) finally showed that
ozone from aU sources is identical. Although
the researches of Marignac a. De la Bive, and
of Fremy a. Becquerel, thus established the
character of ozone and its production from
oxygen, the exact relation of the two bodies was
still imperfectly understood ; and ozone seems to
have been regarded as differing from oxygen
either in regard to its electrification, or, by some,
in being a compound of oxygen and water, until

in 1860 Andrews and Tait (Zoc. dt.) examined
the volumetric relations of ozone and oxygen,
and by a masterly research showed that the
ozonising of oxygen is accompanied by a con-
traction in the volume of the gas, and that, on
the other hand, the reproduction of from the
ozone by heat causes the gas to recover its ori-

ginal volume. In this research A. and T. also

showed that the iodine titre of a sample of ozon-
ised oxygen corresponds in every case to the
contraction that has occurred on ozonising it

;

a fact which, in the hands of Soret and Brodie,
materially contributed to the further elucidation

of the subject. Andrews and Tait also observed
that when ozonised oxygen acts with KIAq, the
gas remains unaltered in volume after the action

is complete. The true bearing of these facts

was not, however, perceived till Odling {Matmal
of Cherrdstry) pointed out, in 1861, that they
were consistent with the adoption of 0, as the

simplest formula for ozone. This interpretation

was afterwards supported by the experiments of

Soret and Brodie. The former showed that

when ozonised oxygen is allowed to act on turpen-
tine, a contraction occurs that is equal to about
twice the iodine titre of the gas, i.e. is about

twice as great as the contraction which accom-
panies its formation, from which, if it be assumed
that the ozone formed is wholly absorbed by the

turpentine, it follows that two volumes of gaseous

ozone contain three volumes of gaseous oxygen.

Soret's experimental numbers did not agree very

closely with this hypothesis. But the hypothesis

was confirmed by subsequent experiments, in

which he compared the rates of diffusion of

ozone, CI, and COj, and found that the rate of

diffusion of ozone approximates to that of a
gas having the S.G. 24 {A. Ch. [4] 13, 257).

Finally, in 1872, Brodie {T. 162, 435), as one of

the results of a beautiful series of experiments,

found that, while in some cases, as in that of

neutral KIAq, the oxidation caused by ozone is

unaccompanied by any contraction in the volume
of the gas, in other cases various degrees of con-
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traction occur. Thus the oxidation ot HIAq is

attended by a diminution in the yolume of the
gas equal to half the Tolume that would be occu-
pied by the weight of gas that is absorbed, and
the action of the gas on turpentine and on
'Sa.f8jO^(l is accompanied by a diminution of

volume equal to two-tiiirds of the volume that the
absorbed would occupy in the free state. Inter-

mediate contractions were observed, but in no
case did the contraction seem to be greater than
in the action of turpentine, a result which
afioided strong oonfiimation of the views of

Soret and Odling. An account ot the early i^orlc

on ozone exists in the Handwiyrterbuch der

Chemie, 5, 886 (Braunschweig, 1853). (For later

work V. Odling, B. 1. 1872.)

Antozone. This name was formerly given

to a substance whose action with ozone resulted

in their mutual decomposition. Before the re-

lations of ozone and oxygen were established,

these bodies were by some supposed to consist

of oxygen in opposite conditions of electrifica-

tion. Antozone was probably hydrogen per-

oxide. W. A. S.

PACH7M0SB 0,oH2,0,4. A nibstance, pro-

bably a glnooside, occurring in Paehyma jaineto-

rum, a Chinese fungus (Champion, J. 1872,

789). Insol. water, sol. alkalis, forming a solu-

tion ppd. by Ca and Pb salts.

FAOHYBHIZIDE. A substance, not con-

taining nitrogen, extracted from the seeds of

PachyrMzus angulatAis (Greshofi, B. 23, 3S39).

Y. sol. alcohol, ether, and GHCI3, v. si. sol. water
and EOHAq. Tastes bitter, and is extremely
poisonous, especially to fishes. Begins to melt
at 61°, and decomposes at 161°. Tields salicylic

and protocateohuic acids on fusion with potash.

The alcoholic solution is acid in reaction. Pro-

bably identical with a similar body in the root-

bark of Derris (Pongarma elUptica).

p^ONOL 0^,oO,i.e.CHa.CO.C„H,(OH)(OMe)
[1:2:4]. [S0°]. Got from the bark of Pamia
numtcma of Japan (Nagai, B. 24, 2847). White
needles ^om alcohol). Yields an acetyl deri-

vative [46'5°], a phenyl-hydrazide [107°], and a

crystalline oxim (Tiemann, B. 24, 2855). Potash
forms resaoetophenone CH3.C0.C^,(0H)j. HIAq
at 160° forms the same body.

PALISAHDEEEESIN C„HaO,? [95^. S.G.
U 1'266. Extracted by alcohol from palisander

wood, a red dye-wood from Madagascar (Terrell

a. Wolfi, Bl. [2] 83, 485 ; c/. Amaudon, Oimmto,
8, 278).

PALLADIUM. Pd. At. w. 106-3. Mol. w.
unknown. Melts between 1360° and 1380°

(Becquerel, 0. B. 57, 865) ; at 0. 1500° (Violle,

O. B. 87, 981). S.G. 11-4 at 22-5° (Deville a.

Debray, P. M. [4] 50, 651). For other numbers
V. Clarke's Table of Specific OrcwiUes, 2nd edit.,

15. S.H. =-0582 at 0°, = -0582 + •00002« at <°

(Violle, I.C.). Heat of fusion = 363 cals. C.E.
(linear) =-00001176 at 40° (Fizeau, O. B. 68,

1125). B.C. 12-64 at 17#° (Ag at 0°= 100)
(Matthiessen, P. 103, 423). Volatilises in green
vapour at 0. 2000°. S.V.S. c. 93. For chief
lines in emission-spectrum v. B.A. 1884. 434.

Occtarrence.—In small quantities, about 2 p.c,
as metal alloyed with Pt, Ir, Os, Bu, and Bh.
Certain kinds of South American gold contain
from 5 to 10 p.c. Pd. Occurs also, with gold
and lead selenide, in the Harz (Zinken, P. 16,
491), and in small quantities in some specimens
of sUver (Bossier, A. 180, 240). In 1803 Wol-
laatou (T. 1804. 428 ; 1805. 316) separated two

new metals from Pt ore ; to one ot these metals
he gave the name palladium, in allusion to the

discovery, made about the same time, of the

planet Pallas, and the otiter he called rhodmm,
because of the rose-coloured solutions of its

salts (^(!S(>i' = a rose).

FormaUon.—1. By heating PdOy^.—2. By
heating FdCl4.2ECl and washing out the residual

EGl.—3. By ppn. from solutions of its salts by
means of Zn, Cu, or Fe.— 4. By reducing

PdCl2.2KClAq by oxalic or formic acid.

Preparation.—When Pt ore is heated in aqtia

regia, the Pd goes into solution, along with most
of the Pt, as PdClj. From this solution Pd is

obtained by various processes. 1. The solution

is made as nearly as possible exactly neutral by

Na^CO,, and HgCy^Aq is added ; PdCy, is ppd.,

along with Cu^Cy, if the ore contained Cn ; the

pp. is washed, dried, and strongly heated,

whereby Fd is obtained, mixed with Cn; the

metallic residue is dissolved in HNO,Aq, the

solution is neutralised by Ka^CO,, and heated

with HCO.,KAq and H^C^OjAq, whereby COj is

evolved plentifully, and Pd is deposited in lus-

trous plates, while Cu remains in solution

(Dobereiner) ; or the metallic residue obtained

by heating the cyanides may be dissolved in

ENOjAq, the solution evaporated to dryness,

and the residue strongly heated. By now treat-

ing with cone. HClAq, CuO is dissolved away,

while Pd remains.—2. NH^Cl is added to the

solution in aqita regia, and the Uquid is filtered

from PtGl4.2KCl ; the filtrate may contain Ir,

Bh, Eu, some Pt and Cu, besides Pd. These

metals are ppd. by addition of Zn or Fe. The

pp. is treated in various ways. Wilm (B. 15,

241 ; V. also B. 13, 1198 ; 14, 629) recommends
to dissolve the ppd. metals in aqua regia, to

boil the solution with excess of NaOHAq (von

Schneider, A. Suppl. 5, 261), whereby the per-

chlorides of the metals, except that of Pt, are

reduced to the lower chlorides, to acidify with

HGlAq, and add excess of NH4CI, in order to ppt.

PtCl,.2KCl. The filtrate from this pp. is boiled

with excess of NHgAq, filtered, and excess of

HClAq is added. After some time a yellow pp.

forms, which is either almost pure FdCl2.2;NH,Cl,

or if somewhat dirty-yellow in colour, it may
contain Bh2Cl,.10NH,. This pp. is treated with

cold KE,Aq, in which the Bh salt is insoluble,
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Uid pure t>d0l2.2KB401 is ppd. by adding HClAq
to the solution. The pp. is ooUeoted, irashed
with absolute alcohol, dried, and heated strongly

:

a grey spongy mass of Pd is obtained.
This process may be used for purifying com-

mercial Pd.
For other methods of preparingPd v. Bunseu

U. 146,266); Philipp{I>.P./.220,95); Guyard
(O. R. 66, 1177) ; Eossler {Z. 1866. 176) ; Opificus

p. P. J. 224. 414).

_
Pd may be prepared from palladium con-

taining gold by dissolying in aqua regia, ppg.
with HgOy^Aq, and proceeding as described
under 1 above. Or the ore may be fused with
an equal weight of Ag and some EKO„ the
regulos granulated, and treated with HNOjAq
(Cock, P. M. [2] 23, 16), Ag ppd. by addition of
NaCl, and Pd ppd. -mih other metiils by Zn

;

the Pd may then be separated from this pp. as
described under 2 above.

ProperHes. — As prepared by heating
PdCl4.2ECl or PdCy,, or by ppn. from solutions,

Pd forms a grey metallic sponge which can be
pressed together, more easily than Pt, to a com-
pact mass. This compact form is also obtained
by melting spongy Pd; Pd is a white metal,
fairly malleable, ductile, and hard (somewhat
softer than Pt). Compact Pd may be polished
highly; it can be hammered into thin plates,

and drawn into fine wire. InBrazilian gold orePd
is found in regular octahedra,and in specimens of

ore from the Harz it forms hexagonal plates.

Joly {N. 43, 641) obtained it in cubic ootahedra

by dusting Pd nbbon with powdered topaz and
heating to bright redness for some time by an
electric current. Heated in the 0-H flame to

0. 2000°, Pd volatilises in greenish vapours,

and condenses again to a brownish sublimate

which is a mixture of metal and oxide. When
the metal is melted in presence of it absorbs

O, which it gives up again on cooling (Deville a.

Debray, A. Gh. [3] 56, 386). When strongly

heated in air Pd is oxidised superficially, but the

film of oxide is reduced at a higher temperature.

Heated in an alcoholic flame, Pd black absorbs

C and increases largely in volume. Pd absorbs

H ; it causes the combination of H and when
brought into electrolytic gas. Heated Pd foil

brought into a mixture of NH, and causes for-

mation of NH,NO, and NO,. Pd is more easily

acted on by acids than any other of the Pt metals

;

it is dissolved by cold HNO,Aq.
The at. w. has been determined by analysing

PdCar2ECl (BerzeUus, P. 13, 466); and by
estimating Pd in PdN^,Cl„ by reducing in H
(Reiser, Am. 11, 398).

In its chemical relations Pd is closely allied

to Bn and Bh, and less closely to Os, Ir, and Pt
(v. Noble ueials, this vol. p. 628).

On account of its silver-like appearance, and
its resistance to the action of H,S, Pd is used

for making scales and division-marks on scien-

tific instruments, and also for coating and
preserving silvered metallic ware. Pd wire is

used in dentistry ; an alloy with steel is used in

making parts of physical instruments ; and an
alloy with steel, Cu, and small quantities of Au,

Ni, Pt, Eh, and Ag is used in watch-making, as

it is non-oxidisable, hard, and non-magnetic.

Finely-divided Pd is used in gas-analysis for

•bsorbing H from mixtures, and for effecting

the gradual combination of H or hydrocarbons
with (Hempel, B. 23, 636, 1006).

Beactions and Combinations.— 1, When Pd
is heated in aw or oxygen Pd^O is formed, but
this oxide is reduced to Pd and at a higher
temperature.—2. Heated in hydrogen to e. 100°
much H is absorbed, probably with formation
of a hydride Pd^ («, Kydsooss, vol. ii. p. 720).

—

S. Brought into a mixture of hydrogen and
oxygen, in the ratio 2H:0, Pd black causes
formation of H^O without explosion (CoquUlon,
O.B. 83, 709).—4. Heated with su^hwr PdjS is

formed.—6. PdSe is formed by heating Pd with
selemon.—6. Digested with bromime and water,
PdBrjis produced.-7. With iodine tmcUvre Pdlj
is produced.—8. Glowing Pd wire causes the de-

composition of many hydrocarbons into and
H(Ooquillon, O. B. 84, 1503 ; Wihn, B. 14,874).—
9. In an alcoholio flame Pd becomes covered with

; spongy Pd increases largely in volume, pro-
bably with formation of a carbide (WShler, A.
184, 128).—10. Heated Pd foil brought into a
mixture of ammoma and oxygen causes forma-
tion of NH4NO, and NO, without explosion
(Eraut, B. 20, 1113).—11. Pd is oxidised to

PdSO, by fusion with potassium • hydrogen
sulphate.—12. Pd dissolves in acids more easily

than any other of the Pt metals : in nitric add,
even in the cold, it dissolves to Pd{NO,), ; in

hydrochloric add, especially when 01 is passed
in, PdOI, is formed ; in hydriodic add, Pdl, is

produced ; PdSr, is obtained by dissolving in

hydroSroTnie. acid, with a little HNO,Aq; in

sulphuHc add, with a little HNOjAq, FdSO, is

produced; Pd dissolves in aqua regia to form
FdCl,, PdClj being perhaps produced at first.

and plalArium. If a drop of an alcoholic solu-

tion of I is dropped on to Pd, a black stain of

JPdlj is formed, and this stain disappears on
heating ; as Ft is not acted on by T tincture, this

reaction serves to distinguish between the two
metals.

Palladium, alloys of. Alloys of Pd with

several metals have been prepared. The alloy

formed by heating equal weights of Pd aoAlead,

and removing the excess of Fb, is a steel-grey

powder, S.G. 11'255, agreeing in composition

with the formula Fd,Fb (Bauer, B. 4, 461).

Tin forms an alloy which seems to be a com-
pound PdjSn, (Deville a. Debray, A. Gh. [3] 66,

385). Alloys with Sb, As, Ba, Bi, Cu, Au, Hg,
Ni, Pt, and Ag have been described (v. Graham,
0. B. 68, 1611 ; Mallet, 0. N. 46, 216 ; Fischer,

S. 61, 197).
Palladium, ammonio-salts of, or Fallad-am-

monium salts. (Fallada/mimea. Anmnoniacal

palladmm bases.) When HCLAq is added to

FdClfAq containing an excess of NH„ the salt

FdCl,.2NHj separates ; by treatment with Ag,0
and HgO, this salt gives the strongly alkalme

base Fd(OH)2.2NHj, and by neutralising this

base with acids various salts are obtained, eg.

PdS04.2NH3, FdOO,.2NH„ &o. When a large

excess of NH, is added to FdCI,Aq and the

solution is evaporated, or when a solution of

FdCl2.2NH, in NH,Aq is evaporated, the salt

PdGl2.4NHa separates. Similarly, when FdSO, is

dissolved in a large excess of NH,Aq, the salt

FdS0j.4NHj is obtained by evaporating this

solution; decomposition of the sulphate with
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BaOAq, and evaporation, gives the strongly
alkaline base Pd(OH)2.4:NHj, which yields

salts by neutralisation with acids, e.g.

PdCOs.dNHj, PdS03.4NHa, Ac. The compounds
Pd(OH),.2NH3 and Pd(OH)j.4NH3 represent the
two series of palladium ammonio- salts. The re-

actions of these compounds and their deriva-

tives lead to their representation as, in one case,

compounds of the radicle PdNjHj—derived from
NjHg by replacing 2H by Pd—and, in the other
case, compounds of the radicle PdN^Hij— de-
rived from PdNjHj by replacing 2H by WB.f.
The two series of salts may be called pallados-
diammonmm compounds, PdvNHj.NHjjCLj, &o.

;

and ammonitwi pallados-dia/mmotmim com-
yoMwis, Pd(NH:2NHj.NHjNHj)Clj, &c. The mem-
bers of the first series are also sometimes called

palladosa/mine compounds, and those of the
second series pallado-diannm compoimds. It is

to be observed that both series are obtained from
palladosochloride, PdCL (c/. Ieidium amjionio-
BAiiTs, this vol. p. 47). The palladium ammo-
nio- salts have been examined chiefly by Kane
(T. 1842. 275); FehUng (P. 13, 466); Fischer
(P. 71, 431) ; and Hugo Miiller (A. 86, 341).

I. PALLADOS-DIAMMOmnM COMPOUNDS

:

NjH„Pd.X'j, or (NH3.NHa)Pd.Xis, or perhaps
NHj(NHJPd.XV

Pallados-diammonium chloride, N2H|jPd.Clj

(simplest formula PdClj.2NHa = (M-ammo»io-
palladimn dichloride). This salt is known in

two forms: 1. Yellow crystals are obtained

by adding HCl^q to PdOl, in excess of NH,Aq

;

these crystals are scarcely sol. water, sol. with
difficulty in cold acids, more sol. hot acids, easily

sol. NHjAq, from which solution acids reppt. the

salt unchanged. The salt dissolves in KOHAq,
but no NE, is evolved even on heating ; when
the salt is suspended in water and CI is passed
in, solution is effected ; addition of NH,Aq now
ppts. the red form of the salt, a>nd boiling with
KOHAq evolves NH, and leaves a liquid from
which crystals of Pd01j.2NH,01 separate. The
continued passage of CI produces PdCl4.2NH4Cl,
and finally PdCl^Aq. 2. A red salt ot the same
composition is obtained by dissolving the yeUow
salt in cone. HClAq and adding NH^Aq, also

by adding a slight excess of NH,Aq to a rather

dilute cold solution of PdCl^Aq. The yellow
salt is produced by dissolving the red variety

in NHjAq and adding excess of HClAq ; also by
heating the red salt to 200°. Jorgensen {Om.-K,
3, 1242) regarded the red salt as polymeric
with the yellow, and gave it the formula
Pd(NH,.NHj)2Clj.CljPd. The salts may be iso-

meric, one being Pd.NH,Cl.NE,Cl and the other
Pd-NHjCl^-NH^.

Pallados-diam/momum h/ydroxide,

NjHBPd.(OH)j (simplest formula Pd(OH)2.2NH,
= di-ammotvio-palladmm hydroayide). This base
is obtained by decomposing the corresponding
chloride with moist Ag^O in presence of water,
or the sulphate with BaOAq ; the solution thus
obtained is yellowish, odourless, and has a
strongly alkaline taste and reaction. The base
IS obtained as a curdy crystalline mass by eva-
porating at the ordinary temperature in absence
of air. The soUd rapidly absorbs CO, from the
air, forming NjHBPd.CO,; it is decomposed by
heating to somewhat above 100°. The base is
soL water ; the solution decomposes XH^ salts,

and ppts. CuOjB, and Ag^O from solutions oi
salts of Cu and Ag. The solution may be boiled
with very slight change ; on boiling with alco-

hol, Pd is ppd. The other salts of this series

which have been described are as follows:
MsPdNjHj:

—

bromide MBr,, carbonate MCO„
fluoride MEJ^I), iodide MLj, nitrate M(NOs)j„
nitrite M(N02)„ sulphate MSO,, and suhghita
MSO,.

II. AMMONrUM PALriADOS-niAMMONIUM COlt-

pooNDs: N2H,(NH,)JPdX'», or perhaps
(NH3.NH,),Pd.XV

Ammom/um pallados-diammonium chloride

Pd(NH,.NHJ,Clj; (or Pd(NH3.NH,01)j=2raZ-
lado-dMimme chloride ; simplest formula
PdCl2.4NHj = tetrammonio-palladium, dichlor-
ide). This salt is obtained in large, colourless,

monocUnio prisms, with one molecule of water of

crystaUisation, by evaporating a solution of yel-

low N2HjPd.Cij with excess of NH3, or a solu-
tion of PdClj in considerable excess of NH3Aq.
Heating the salt to 120°, or adding acid to

a solution of the salt, causes formation
of yellow NjH,Pd.CIj. Addition of PdClj to a
solution of the salt causes ppn. of fiesh-red

Pd(NH2.NHj2Clj.PdCl5 (Kane, Fehling). Treat-
ment of Pd(NHj.NHj)2Clj with NH4CI and aqua
regia is said to produce Pd(NH2.NH4)jCl,.PdCl,
(Croft, O. N. 16, 53).

Ammonmmpallados-diammonium hydroxide

Pd(NH3.NHJ,(0H), ; (or Pd(NH,.NH3),(0H),
=pallado-dmmine hydromde; simplest formula
Pd(OH)j.4NHj = telirammonM-palladium dichlor-
ide). Obtained as a crystalline mass by decom-
posing a solution in water of the sulphate

Pd(NHjNH4)2SOi.HjO, produced by adding large

excess of NHjAq to PdSO,Aq and evaporating
with BaOAq, filtering and evaporating. The
solution is odourless ; it is strongly alkaline, and
ppts. hydroxides from solutions of salts of Al,Co,

Cu, Fe, and Ni, but not from salts of Ag ; it

sets KH3 free from NH^OlAq. The solution

absorbs CO, from the air; it is decom-
posed by boUing with organic matter. If this

base is neutralised exactly by acids, salts of

the base are obtained, e.g. Fi{li3^.'S'Rf)fiO„
Pd(NK,.NH4)2S03, &c. ; excess of acid, espe-

cially of a haloid acid, causes decomposition

into a pallados-diammonium salt and a

salt of NH„ £.g. Pd(NH;,.NH,)3(0H)2 + 4HClAq
= PdN^,.Clj + 2NH4ClAq + 2H30. The other

salts of this series which have been described

are as follows : M = Pd(NH2.NH4)2 :

—

bromide

MBij, and the double compound MBr2.FdBr2,

carbonate MCOj, fluoride MFj (7), iodide MI„
nitrate M(N08)2, double nitriteM('^0,)pVi{^Oi)„

siUcofluoride MSiFj (?), sulphate MSO,.HjO,
sulphite MSO3.

The reactions of such substituted ammo-
nias as NHjMe, NHjEt, and NHJPh on salts of

Pd produce compounds analogous with the am-
moniacal bases described above, e.g. pallados-

diethylamnumiiMn chloride NjHjEtjPd.Clj,

and pallados-diphenylammonium chloride

N2H4Ph2Pd.01j, have been described (Miiller, A.

86, 341).

The substitution of tri-ethylarsine and
tri-ethylphosphine toi ammonia, in there-

actions with Pd salts, produces compounds simi-

lar to the H-containing bases; e.g. pallados-

ditriethylphosphomum chloride P^t,Pd.C]«
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(diihottfB a. Gal, O. B. 10, 897), a.ni pallados-di-
triethylarsonium chloride AsoEt„Pd.CL (C. a. G.,
C. B.71,208).

Falladium, bromide of. Only one bromide
of Pd is known, and that has not been prepared
free from impurities.

PAiiADiuM DiBEOMiDE PdBrj (PalUidoiis ot
ytMddoso-bramidB). The brownish solid ob-
tained by dissolving Pd in a mixture of HBrAq
and HNO^q, or digesting finely-divided Pd with
BrAq, and evaporating, probably has the compo-
sition PdBrj, but it has not been obtained pure.
Double compounds of PdBr^ with bromides
of Ba, Mn, E, and Zn have been prepared, but
not fully examined, by von Bonsdorff (P. 19,
347, 431) ; the E salt, K;PdBr«, crystallises in

thick rhombic forms (Joannis, C. B. 95, 295).
Falladinm, chlorides of. Two chlorides of

Pd have been isolated, PdCl and PdCl, ; a third,

PdGlf, is known in combination. As none of

these chlorides has been gasified, the formulie
are not necessarily molecular (v. PALLASTnu,
UAiiOiD COMPOUNDS OF; post). Nono of the

chlorides has been forined by the direct union of

Pd and CI.

PALiiADniM DicHLoarDE PdCl, (Palladous
or palladoso-chloride). By dissolving Pd in

HClAq, Gl being passed into the liquid o; a
little HNO3 being present, evaporating re-

peatedly with HClAq to remove HNO3, and
finally concentrating, red-brownprismatic needles

of Pd01f.2H20 are obtained ; at a moderate tem-

perature B.Jb is given ofi, and PdCl^ remains as

a black-brown crystalline solid (Eane, T. 1842.

275 ; BSttger, P. 106, 495). PdOlj is also ob-

tained, partly as a sublimate and partly as a

garnet-red crystalline residue, by heatingPdjS in

a stream of 01 (Schneider, P. 141, 519). PdCl,

dissolves in water to form a dark-red liquid,

from which some oxychloride, PdajOjOlj, sepa-

rates on evaporation. In water containing HCl,

PdCl, dissolves very readily. The solution is dark

brown, and on treatment with bases it gives salts

of the form M'^PdCl,

—

chlorpalladites {v.

infra) ; this solution may be supposed to con-

tain pallados-chlorhydric acid H^PdOl,.

Double salts; chlorpalladites
PdClj.2Mi01 or M'jPdOlj. These saJts are ob-

tained by the reaction of various oxides with

PdCL, in dilute HClAq, or by adding various

chlorides to cone. PdCI^Aq.
Ammonium-palladmrn dichloride or Am-

monium chlorpalladite PdCL;.2NH,01 or

(NHJjPdClj. Olive-green needles with a bronze-

coloured lustre ; c. sol. water, insol. cone, alco-

hol. When strongly heated gives residue of

finely-divided Pd. Obtained by adding NH^Cl to

1-dOLjAq containing HCl (Kane, T. 1842. 275;

Wilm, B. 13, 1202).

Potassium-palladium dichloride, or Potas-

sium chlorpalladite PdCl,.2KCl or E^PdCl^.

Golden-yellow needles formed by adding KClAq

to cone. PdCljAq. The crystals are quadratic

prisms (Joannis, 0.iJ. 95, 295); they are fairly soL

in cold water, and much more sol. in hot water.

Alcohol ppts. the salt from a hot oonc. aqueous

solution. An aqueous solution boiled with alco-

hol or SOj gives a pp. of Pd ; the dry salt ia very

slowly decomposed by heat to KCl and Pd, the

decomposition is slow even in presence of oxalic

acid (Bossier, Z. 1866. 175), but rapid in a stream

of H. The other chlorpalladites which have
been described are : PdCl2.AlCl3.10H.O (Welkow,
B. 7, 803) ; BaPdCl^ (von BonsdorfE, P. 19, 347,

431) ; BePdCl,.6HiO (W., l.c.) ; CdPdOl. ; CaPdOl, 5

MgPdCl,; MnPdCl,; NiPdOl^; ZnPdCl,;
Oo,Cl,.12NH3.2PdCl, (Gibbs, Am. 8. [2] 37, 58)

;

CojCl|i.l0NHj.2PdOl2 (Caratanjen, 6to.-£ 3,

125^; PdCl2.HgjCl,.5NH,Cl (Wihn,B. 13, 1202).

FAULAsnrM suBCiOiOBtDE PdCl or PdjClj.

Small quantities of this chloride are said to bo
formed, as a dark reddish-brown crystalline solid,

when PdCl, is heated to redness ; the chloride

deliquesces in air, and always contains PdCl,
and Pd (Kane, T. 1842. 275).

PaUiAdittm teibachlobidb PdClj {Palladi-

or pallaMe chloride). This chloride probably
exists in a solution of Pd in aqtia regia, or of

PdO, in cone. HClAq; the compound has not
been isolated. As this solution yields salts of the

form M'jPdClj when treated with various metallic

chlorides, it perhaps contains palladichlor-
hydrio acid ELjPdCl,.

Double salts; ohlorpalladates
PdCl4.2M'01 or M'jPdCl,. These salts are formed
by adding metallic chlorides to a solution of Pd
in aqua regia, or of PdOj in oonc. HOlAq, or to

a solution of PdCl, in HGlAq into which 01 has
been passed ; some of them are also produced by
passing 01 into a solution ot the corresponding

chlorpalladite.

Anmummm-palladitmi tetrachloride or Am-
monium chlorpalladate Pd01,.2NH4Cl or

(NH4).^dCl8. A bright-red pp. obtained by add-

ing NHjOl to cone. PdCljAq saturated with 01 or

treated with cone. HNOjAq. S.G. 2-418 (TopsoS,

J. 1870. 393). Beduced with difficulty ; treated

with NHjAq, N is evolved and PdCl2.2NHa is

formed (H. Miiller, A. 86, 341).

Potassium-palladium tetrachloride or Potas-

sium chlorpalladate PdCl4.2K01 or K^PdCl,. A
cinnabar-red powder, consisting of small regular

octahedra, S.G. 2-738 ; obtained by mixing KClAq
with PdCljAq saturated with 01, or with Pd in

aqua regia ; also formed by treating KjPdCl^Aq

with OHTopsoB, J. 1870. 393 ; Croft, G. N. 16,

53). When the aqueous solution is treated with

NHjAq, N is evolved and K^PdCl4 is formed.

The other ohlorpalladates .which have

been described are: BePdCl8.8H20 (Welkow, B.

7, 38); MgPd01,.6H2O (TopsoS, /. 1870. 393);

NiPdC1..6H,0 (T., U.); ZnPdCl„.6H,0 (T., Ix.).

Palladium, cyanides of; and Double cyan>

ides ; V. vol. ii. p. 343.

Palladium, fluoride of, PdPj. This compound

is produced, according to Berzelius, by adding

HFAq to cone. Pd(NOa),Aq; it is described as a

brown pp. scarcely sol. water or HFAq, and as

forming double salts with alkali fluorides.

Palladium, haloid compounds of. The

haloid compounds of Pd have not been at all

fully investigated. The following table presents

the compositions of those which have been

isolated :

—

PdX PdX, PdX^
PdCl PdF,

PdOlj PdCl,

FdBr, in solution and
Fdl, combination.

The compounds PdX, form double salts

PdXj.2MX = M2PdX„ and PdCl, forma

PdCl,.2MCl = MjPdCl,; the acids H^PdOl, and
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E^PdCIg probably exist in solution. The chlor-

palladates M^PdOlg are not very easily reduced

;

the ohlorpalladites M^PdCl, are readily oxidised

to chlorpalladateB. None of the haloid com-
pounds has been gasified ; the formula are the
simplest that express the composition, but they
are not necessarily molecular. FdBr, is formed
by digesting together finely-powdered Pd and Sr
in presence of water. PdCl, and PdCl, are easily

soluble in water ; PdF,, PdBr,, and Pdl, are in-

soluble or hot slightly soluble in water.
Palladinm, hydride of. Pd absorbs H very

freely. A piece of Pd foil which has been
strongly heated in vacuo absorbs 643 times its

volume of H at 90°-97°. When electrolytically

ppd. Fd is used as the negative pole in the
electrolysis of water, it absorbs 982 vols. H.
The physical properties of Pd charged with H
make it very probable that a definite compound
is formed, and that this compound has the com-
position Pd^ (for details v. Htdboqen, vol. ii.

p. 720).
Palladinm, hydroxide of, «. Palladmm,

oxides and hydrated oxides of.

FaUadivm, iodide of, Pdl,. When EIAq is

added to FdCljAq or Fd(NO,)^q, an almost
black pp. of Pdl^-HjO is obtained, which loses

Hft in vacuo (Lassaigne, J. Ohim. mid. 11,

67). Fdl, is scarcely sol. water, alcohol, or

ether, slightly sol. HIAq, easily sol. KIAq, from
which solution dark-red deliquescent crystals of

potassium iodpalladite, E^Pdl^, separate on con-
centration. As Fdl, is scarcely sol. water, the
ppn. of this salt may be used in the quantitative

estimation of I in presence of CI and Br. Pdl,
is decomposed to Pd and I at somewhat above
850°; the last traces of I are not removed by
heat alone, but by heating in H (BerzeUus).

Falladinm, oxides and hydrated oxides of.

Three oxides have been isolated, Pd^O, PdO, and
FdO,; another, PdgO,, intermediate between
PdO and PdO„ seems to exist. FdO and PdO,
seem to form hydrates, but the exact composi-
tion of these is not settled. These oxides all

react with acids to form salts corresponding with
PdO, Pd^O at the same time forming Pd, and
PdO, evolving O. It is, however, possible that

some salts may be obtained corresponding with
PdOj. All the oxides are reduced to Pd when
strongly heated. The examination of the oxides

of Pd is very incomplete.

PAiiiiAniuM SUBOXIDE Pd^O. A black powder
obtained by heating to low redness the pp.
formed by adding Na^CO, to solution of a salt of

PdO (Kane, T. 1842. 276), or by heating Pd
black in a stream of air (WUm, B. 15, 2225).

Decomposed to Pd and by heating to full red-

ness ; reduced by H at ordinary temperatures
;

reacts with acids to form salts of PdO with
separation of Pd.

Pauiadium MONOxinE PdO IPalladous oxide).

A black powder, prepared by heating PdfXOg),,
or by very gently heating a Fd salt with E^CO,
or NajOO,, and washing the residue with water.
Eeduced very easily by H (Wohler,^. 174, 160)

;

gives Fd and O when heated to fuU redness,
Soluble in acids with difficulty, forming salts PdX
(X= S0„2N0.,C0„&c.).

Hydrated palladium monoxide. The
dark-brown pp. obtained by adding KjCO, or
Na,CO, to solution of a salt of PdO was described

by BerzeliuB as FdO.BgO, but it nijly be a bMiB
carbonate ; heated to low redness this pp. gives
Fd,0.

FaiiIiAdium dioxidb PdO, {Palladic oxide).

A black powder, obtained by ppg. FdCl^Aq or
KjPdOl^Aq with excess of EOHAg, washing and
boiling with water, and drying at 100° ; also by
the action of ozone on compounds of Pd, and
by the decomposition of water using Fd as the
positive pole (Wohler, A. 146, 375 ; Mailfert,

O. B. 94, 860, 1186). At low red heat gives PdO
and 0, and at a higher temperature all is

given ofi. Treated with- dilute HClAq, gives
PdCl,Aq and CI, with cone. EClAq probably
forms PdClj. No corresponding salts have been
isolated with certainty.

Hydrated palladium dioxide. The
pp. obtained by adding excess of EOHAq to

FdCl^Aq.or K,FdCl,Aq is probably FdO,.zH,0,
but the exact composition of this pp. is not
known.

FaiiLAdo-fauiAdio oxmB Pd,0, = 4PdO.FdO,.
According to Schneider (P. 141, 519), an oxide
of this composition is obtained by melting
EjPdS, or Na^dS, with ENO, and EOH, wash-
ing with water, and treating the residue with
aqua regia. It is described as a dull-brown
powder, which gives off all its when heated to

redness in air, and is reduced by H at the ordi-

nary temperature.
Falladiam, salts ot Compounds obtamed by

replaaimg hydrogen of acids by Pd. All the
salts of Fd which have been isolated with cer-

tainty correspond with the oxide PdO ; the salts

of Pd are generaJUy obtained by dissolving Pd
in the various acids, with a little HNO,Aq
added, or in some oases by double decomposition
from FdCljAq or Fd(N03),Aq. Only a very few
salts have been examined ; besides the salts ot

the haloid acids, the ca/rbonate, nitrate, nitrite,

sulphate, and sulphite have been isolated (v.

Cahbonaies &o.). PdCl,, corresponding with

PdO,, probably exists in solution, and several

compounds of this salt—the ohiorpalladates

—have been obtained {v. Palladmm tetra-

chloride, p. 795).

Falladinm, selenide of, FdSe. A grey in-

fusible sohd, resembling osm-iridium,with which
it is perhaps isomorphous (BSssler, A. 180,

244) ; formed by heating together Fd and Se
(Berzelius).

Palladium, sulphides of. Three sulphides

are known, corresponding with the three oxides.

The highest sulphide, PdS,, reacts with sulphides

of more positive elements as a sulphanhydride,

forming sulpho-palladates M,PdS,.
FauiAdium subsulfeidb FdgS. A grey,

hard solid; S.G. 7303 at 15°. Prepared by
fusing together, for 15-20 minutes over a blow-

pipe, 100 parts yellow N,H„Pd.Cl, (p. 794), or

•5 parts FdS, with 6 parts dry K,CO, or Na,CO„
6 parts S, and 3 parts KH^Gl ; the fused mass
is treated with water, and the lustrous blue-

violet crystals of E,Pd,S4, which are mixed with

the Pd,S, are removed by agitating with water.

Pd^S is very stable ; it vi not acted on by acids,

scarcely by aqua regia, melts at a red heat

without change, loses S slowly when very

strongly heated (Schneider, P. 141, 519).

PAMiABinM MONOSULPHIDB PdS (PallodoM
sulphide). Obtained by heating Fd, or certain
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Pd saltB, mth S ; also by ppg. a salt ot PdO by
HjS. Prepared in the dry way, PdS forms a
blue-white, lustroas, metal-like, very hard solid

;

prepared in the wet way, it is a black powder.
Heatedin air, slowly oxidises to a basic sulphate;
heated in CI forms PdOl, and 8,CL, (Pellenberg,
P. 50, 65). A colloidal soluble form of PdS
was obtained by Winssinger (Bl. [2] 49, 452) by
ppg. from an extremely dilate solution and
dialysing.

Paio^aoium DisuifHiDB PdSj (Palladia
sulphide). A dark-brown powder, scarcely acted
on by HNO,Aq: soluble aqua regia without
separation of S TSohneider, P. 141, 619) ; heated
in a stream of CO, forms PdS and then PdL,3.

Obtained by decomposing solution of a sulpho-
paUadate by dilute HCI&.q, and washing the
pp.: e.g,

Na^dS^q + 2HClAq= SNaOlAq -I-PdS, + H,S.
This sulphide reacts as an acid anhydride with
the sulphides of several of the more positive
metals.

Sulphopalladates. These salts belong
to two series, M,PdS, and M^Pd^Sf= M2PdSa.Pd,S
(Schneider, P. 141, 619; 148, 626).

Sodium sulphopalladate Na,PdS, {Sodkim-
palladium sulphide). This salt has not been
obtained pure; as prepared by fusing 1 part
N,HBPd.Clj (p. 794), or -5 part PdS, with 6 parts

diy Na,CO„ and 6 parts S, to full redness, and
washing the residue with water, it forms reddish-

brown ^eedles, which dissolve in'water to form
a brown liquid decomposed by HClAq with ppn.
of PdS,

Silver stdphopalladate Ag^PdS,. A black-

brown powder obtained by adding the Na salt to

an alcoholic solution of AgXO,.
The members of the other series of sulpho-

palladates, M,Pd,S4, may be looked on as double

compounds of M,PdS, and PdjS, or as the salts

of a hypothetical sulphopalladic acid H,Pd,Sj.
These salts may perhaps be termed meta- sul-
phopalladates.

Potassium meta-siUphcpalladate, E^Pd^S,

or BydS,.Pd,S. Formed by melting 2 parts

N,HsPd.Cl, (p. 794), or 1 part PdS, with 12 parts

K,CO, and 12 parts S, at a red heat, and wash-
ing the fused mass with water (Schneider, P.

141, 519). Six-sided, blue-violet, metal-Uke

crystals ; insol. water, treated with HClAq, K is

removed but no H^S is evolved, and the crys-

tals become steel-grey; perhaps K^d^S, may
be formed, but if so this soon decomposes,

and a sulphide, said to be Pd,S„ remains
(Schneider, P. 141, 625). Another compound,
which may perhaps be EtPdS, (corresponding

with the hypothetical acid Pd(SH)J is formed,

along with Fd, by heating in U.
Silver nuta-sulphopalladate AgsPdiS, or

Ag,PdS,.PdJi. A white-grey, lustrous, crystal-

line pp. obtained by treating the E salt with an
alcoholic solution of AgNO,.

Palladium, snlpbocyanidei of; v. vol. ii. p. 350.

Palladium, thio- salts of, «. Sulphopallad-

atta under Palladium, sulphides of, supra.

M. M. P. M.
PALH OIL. Extracted from the fruit of

Elceis guineensis. Soft orange mass containing

pahnitic and oleic acids and their glycerides

(Pelonze a. Boudet, A. 29, 42; Guibourt, J.

Qhint, ifed. 1, 177; Henry, /. Ph. 61, 241).

From palm kernels an oil is obtained containing
the glycerides of oleic, stearic, palmitic, myristio,
laurio, deooic, octoic, and hexoic acids (Oude-
mans, J. pr. [2] 2, 393).

fALIIELIIIT. a substance resembling
haamoglobin, which occurs in Palm^lla cruenta,
a red fungus (Phipson, 0. B. 89, 316, 1078 ; 0. N.
41, 216).

PALIUmO ACID 0„H„0,. Mol. w. 256.
[60-76°] (Eeissert, B. 23, 2243). (271-6'' i.V. at
100mm,)(Krafft,J3.12, 1670; 16,1721). (339°-
356°) (Camelley a. WiUiams, B. 12, 1360). S.G.
(Uquid) «3 -853. S. (alcohol) 9-2 at 19-5° (0. a.

S.). H.C. (sohd) 2,871,788 (Louguinine, A.X!h.
[6] 11, 223). Occurs as glyceride in a very large
number of animal and vegetable fats and fixed
oils (Chevreul, Beeherchea smr les corps gras;
Fremy, ^. 36, 44 ; Stenhouse, A. 36, 50 ; Sthamor
a. Meyer, A. 43, 335 ; Schwarz, A. 60, 69 ; Heintz,
A. 80, 299 ; 88, 298 ; 92, 291 ; von Back, J. pr.
49, 295 ; Berthelot, A. Oh. [3] 41, 216, 432 ; 47,
297 ; Maskelyne, O. J. 8, 1). Its myrioyl ether
occurs in bees-wax (Brodie, A. 71, 150), and in
human fat (Heintz), and its oetyl ether in sper-
maceti (L. Smith, A. 43, 241). Occasionally
occurs in the free state, as in palm oil, and in
I/yeopodmm spores (Langer, Ar. Ph. [3] 27, 625).

Formation.—1, By saponification of palmi-
tin, spermaceti, and melissin.—2. By heating
cetyl alcohol with potash-lime (Dumas a. Stas,

4.Cfc.[2]73, 113).—3. Together with acetic acid
by fusing oleic or eliudic acid with potash (Var-
rentrapp, A. 36, 209).—4. By saponifying bird-

lime with alcoholic potash (Divers a. Eawakita,
C. J. 58, 271).— 5. By saponifying the wax of

Myriea eerifera (Chittenden a. Smith, Am. 6,

217).

Prepofration.—1. Japanese wax (3 pts.) is

saponified with EOH (1 pt.) and water (1 pt.),

the solution ppd. by HCLAq, and the acid recti-

fied in vacuo (EraSt, B. 21, 2265).—2. The fatty

acids obtained by saponifying fats are dissolved

in alcohol, and fractionally ppd. with an alco-

holic solution of lead acetate or a cone, aqueous
solution of barium or magnesium acetate (v.

vol. i. p. 56).

Properties.—Small hard crystals (from alco-

hol), insol. water, v. sol. boiling alcohol and
ether. Slightly decomposed on distillation.

COilorination, in presence of SbCl^, yields CC1„
0,01,, and C.Cl, [224°] (Hartmann, B. 24, 1018).

Oxidation by alkaline EMnO, yields oxalic, suc-

cinic, 'adipic, acetic, butyric, hexoic, oxyvaleric,

and dioxypalmitio acids (OrSger, M. 8, 486).

Oxidation by nitric acid (S.G. 1*36) yields suc-

cinic and glutaric acids (Carette, C. B. 102,

692). The Ba salt distilled with NaOMe yields

pentadecane (Mai, B. 22, 2133).

Salts.-(NHJHA',.—EA': pearly scales

(from alcohol), insol. ether. Dissolves in a small
quantity of water, but a larger quantity ppts.

EHA'j, which crystallises from alcohol in pearly

scales [100°] (Schwarz).—NaA': laminae.

—

NaHAV Got by adding hot water (1600 pts.) to

KaA'. Insol. water, v. sol. hot alcohol.—BaA',
S. (alcohol) -0036 at 20°. Pearly crystalline

powder.—CfaA'j. S. (alcohol) -0103 at 20°.—
MgAV [120°] (H.).—PbAV [112°]. Powder.—
OuA', : greenish-blue powder.—AgA' : amor-
phous, si. sol. water. Blackened by light.

Methyl ether MeA'. [28°^ (Berthelot).
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Ethyl elhet EtA'. [24»] (Heinta).
Isoamyl ether OjHi.A'. [9°1 (Berthelot)

j

[13-5°] (Duffy, 0. J. 5, 314). Waxy.^
'

Octyl ether OgB.j,A'. [8-5°]. Formed from
the ootyl alcohol of castor oil.

Dodecyl ether C,.,H^'. [41°] (K.).
Tetradecyl ether G^^BaA.'. [48°].

Hexadecyl ether C„H3,A'. [54°] (Krafft,
B. 16, 3023). Probably identical with the cetyl
ether O.^Hj.A' [49°], which is the chief compo-
nent of spermaceti; from which it is prepared by
crystallisation from boiling alcohol.

Octadecyl ether G,,B^^'. [59°].

Ceryl ether Cj,H,,A'. [79°]. The chief
constituent of poppy wax (Hesse, B. 3, 639).

Myricyl ether Cj„Hs,A'. [72°]. The con-
stituent of bees-wax that is insoluble in alcohol
(Brodie, A. 71, 159).

Glyceryl derivatives or Palmitms v. fol.

ii. p. 621.

Phenyl ether C^n^A!. [45°]. (250°atl5
mm.) (Krafft a. Burger, B. 17, 1379).

p-Tolyl ether 0,B.,A.'. [47°]. (258° at 15
mm.).

Chloride 0,fi,flCl. [o. 12°]. (192-5° at
15 mm.) (Krafft a. Burger).

Amide C,5Hj,.C0NH,. [107°]. Formed by
the action of NH, on the chloride or ether, and
also by heating tetradecyl-malonic amide (Oarlet,

Bl. 1859, 175; Krafft a. Stauffer, B. 15, 1730;
Hell a. Jordanoff, B. 24, 990).

Anilide C.sH^.CONHPh. [90-5°]. (283°

at 17 mm.). Made by boiling palmitic acid with
excess of aniline (Hell a. Jordanoff, B. 24, 943).

Bilky needles (from alcohol), v. e. sol. ether.

Anhydride {G,^fi).p. [64°] (Villier.B.

9, 1932).

Nitrite O.^H^.CN. [31°]. (252° at 100
mm.). S.G. *j° -8186 ;

ias -776. Formed by dis-

tilling the amide with P^O, (K. a. S.), and also

by heating cyano-palmitic acid (H. a. J.). Six-

sided tables. Beduced by alcohol and sodium
to hexadecylamine (Krafft, B. 22, 811).

References.— Di-BBOMO-PALMiTia aoid and
Hexabecoic acid.

PALMITIC ALDEHYDE C,»H,jO. [58°].

(193° uncor. at 22 mm.). Prepared by distilling

a mixture of calcium palmitate and calcium
formate (Krafft, B. 13, 1416 ; 16, 1714). Plates,

si. sol. ether. Combines with NaHSO,.
Palmitic aldehyde O.jHajO. [47^. S. (al-

cohol) .-64 at 16°; 12 at 78°. S. (ether) 16 at

16°. Got by oxidation of cetyl alcohol with

chromic acid mixture (Fridau, A. 83, 23 ; DoU-
fus, A. 131, 287). Crystalline.

PALMITIN V. Glycebin.
PAIMITOLIC ACID CijHjjOj. Mol. w. 252.

[42°]. Formed by the action of alcoholic potash
at 180° on di-bromo-palmitic acid (Schroder, A.
143, 22). Silky needles (from alcohol), inaol.

water, v. sol. ether. Br forms CigHj^Br^Ot and
OisH^gBrjOj. Fuming nitric *cid oxidises it to

suberic acid and suberic aldehyde.—BaAV

—

4gA' : amorphous powder blackened by light.

Reference.—Baomo-PALMiTOLic acid.

PALMITONE (CijHj.j^CQ. Di-pentadecyl
ketone. [83°]. S.G. "i '799 ; 1|2 -794. Formed
by distilling calcium or barium palmitate with
lime fPiria, O. B. 34, 140 ; Maskelyne, C. J. 8,

1 ; Krafft, B. 15, 1714). Got also by heating
pslpiitic acid with P,Oj at 210° (Kipping, C. J.

67, 986). Silvery plates, t. aol. alcohol and
benzene. Does not unite with NaHSO, (Lim-
pricht, A. 94, 246). Bromine forms Cs,H„,Br,0
[55°] (Herez, A. 186, 269).

Oxim (C,5H„),C:N6h. [59°]. Needles.
PAIMITOXYLIC ACID OlH^jO^. [67=].

Formed, together with suberic aoid and suberic
aldehyde by the action of fuming HNO3 on pal-

mitolic acid (Schroder, A. 143, 35). Laminse
(from alcohol), insol. water, t. boI. ether.—AgA':
white pp., turned violet by light.

PANAQUILONE C^U^p,,. Occurs in the
root of Panax qw/nquefoUus (Garrigues, A. 90,

231). Amorphous powder, v. sol. water and
alcohol, insol. ether. Has a bitter-sweet taste.

Its solution is ppd. by tannin. H^SO^ forms a
purple solution from which water ppts. panaoone
C,gH,„0, (?) a crystalline powder. HClAq also

forms CO2 and panacone on heating.
PANICOLE CiaHjoO i.e. 0,2H„.0Me. [285°].

A crystalline substance in oil of millet (Kassner,
Ar. Ph. [2] 25, 895 ; 26, 536). HOlAq at 160°
forms MeOl and CiaH^O [78°].

PAPAJtH V. Pbotbids.
PAPAVERINE Ca,Hj,NO, l».

C(OMe):CH.C.OH:CH.S
COMe):OH.C O.CHj.C„H3(OMe)2[l:3:4J
(Goldschmiedt, M. 9, 330, 349). [147°]. S.

(ether) -4 at 10°. Occurs in opium (Merck, A.

66, 125 ; 73, 50 ; Anderson, T.E. 21,Ft. 1 ; Hesse,
A. 153, 75; Suppl. 8, 261; Z. [2] 7, 641).

Prepwration.—1. The aqueous extract of

opium is ppd. with Ma^CO,, the pp. dissolved in

ether and shaken with dilute HOAc. The acetic

acid solution is ppd. by NaOH. The pp. digested

with oxalic acid solution yields crystalline papa-
verine oxalate. It is better, however, to dis-

solve the pp. in acetic acid, remove thebaine by
tartaric aoid, ppt. the mother-liquor with ammo-
nia, wash the pp. with alcohol, and then treat

with oxalic acid. The oxalate is recrystallised

from hot water, ppd. by GaClj, the filtrate ppd.

by NH3 and the papaverine recrystallised from
alcohol (Hesse).—2. A solution of the hydro-

chlorides of the opium bases is ppd. with cone.

NaOAc. The pp., consisting of narcotine and
papaverine, is dissolved in HOlAq, and diluted

till it contains only -25 p.c. of narcotine.

K,FeCyu is then added and, after 24 hours, the

pp. of papaverine ferricyanide is collected and
decomposed by NaOHAq (Plugge, Ar. Ph. [3] 25,

343).

Properties.—Trimetric prisms (from ether-

alcohol) ; fli:6:c = *32:l:'42. Narcotic. Nearly

insol. hot water, v. sol. hot alcohol and chloro-

form, m. sol. hot benzene. Cannot be sublimed.

Inactive to light (Goldschmiedt, M. 9, 42).

Gone. H^SO, forms a colourless solution, becom-

ing dark-violet on warming. On adding dilute

H^SOj, HCl, or HNO3 to a solution of papaverine

in acetic acid, the sulphate, hydrochloride, or

nitrate is ppd. A solution of papaverine in cone.

HjSOj gives a pp. of sulphate on adding water.

Papaverine is a weak base ; its solutions do not

affect litmus. With ammonium selenite dis-

solved in cone. HjSOj it gives a bluish colour

changing to red (Ferreira da Silva, Bl.\S\ 6,87;

C.R. 112, 126).

Beactions.—1. Potash-fusion yields methyl-

(imine, C„H,Me(OMe)2[l:3:4], and protocateohuio

acid (Goldschmiedt Af.4,704; 6,969).--g, Tield?
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MeCl on heating with HClAq.—3. Aqueous
EMn04 oxidises it to papaverio, yeratric, m-
hemipio, pyridine (a)-tri-carboxylio, disiethoxy-
oinchonic, dimethoxy-phthalio, and oxalic aoids,
hemipio iso-imide NH3, papaveraldine and COj.
Papaverio acid (v. infra) is the main pioduot
(Goldschmiedt, M. 6, 372 ; 8, 510).

Salts.-B'H01. [220°]. g^ 2-7 at 18°.

Large monoclinio crystals; o:6:c = -83:l:'58:
8 = 92° 20' (Poullon, M. 6, 675).—B'^H^PtCl. 2aq.
[198°].—B'jHjZnCli: white dunetrio crystals;
o:c = 1: -84.-B'jHjCljZnIj : plates (from alcohol).
-B'^jOdOl,. [176].—B'^^Cl^CdBr,. [185°]
(Jahoda, M. 7, 506).—B'H,CljCdIj. [180°].—
B'jKjHgCl,: triclinio prisms.—B'HBr. [214°].
Monoclinio crystals ; a:6:c = -83:1: -58; /3= 92°
60'.—B'Hr. [200°]. Monoclinio, sometimes
isomorphous with tiie hydrochloride, but when
crystallised from alcohol a:6:c = l'3:l:2-12;

fl= 91°.—^B'HI,. Purple monoclinio prisms.

—

B'HI,: thin reddish needles.—B'jHjHgl^.—
B'HNOj: monoelinic tables; o:6:c = •82:1: -55

;

3= 94°9'.—B'HjSOi: monoclinio prisms;
o:6:c = -SSaa-SS ; iS = 92° 29'.—B'H^CrjO,. Flat
orange needles.—B'HjCjO,. S. '26 at 10°.

Prisms.—B'C^aNjO,. [179°]. Golden tables
' (from alcohol) . — Succinate B'^C^HuO,.
[171°].—Benzoate B'0,HA. [145°].—Sali-
cylate B'C,H„Os. [130°]. — Meoonate
B'CjH,07aq: prisms, d. sol. alcohol.—Per ro-
cyanide B'^HiFeCyj (Plugge, Ar. Ph. [3] 26,

793).

Methylo-iodide B'Mel 4aq. Melts at 195°
when anhydrous: 55°-60°whenhydrated. Insol.

ether, sol. water and alcohol. Moist Ag^O forms
a caustic hydroxide, capable of giving a car-

bonate (Claus, J.pr. [2] 38, 496; Goldschmiedt,
M. 10, 673). The following compounds have
been prepared from the methylo-iodide (Stransky,

M. 9, 751) : B'MeOHuaq. Melting at 215° when
anhydrous, B'MeCl [76°], B'jMejPtOl, 3aq,

B'sMejCrjO. [85°], and the piorate B'MeOjHjNjO,.
[205°].

Ethylo-bromide B'EtBr4aq. [140°-145°]

(Goldschmiedt, M. 6, 667) or B'BtBraq. [111°]

(Clans a. Hiietlin, B. 18, 1576). Trimetrio

needles ; a:b:c = •70:1: ^64. Boiling KOHAq forms
the alkaline oxide (B'Et).^, si. sol. cold water.

Ethylo- chloride B'EtC14aq: prisms.

[80°]. Gives B'^Et^PtCl^Siaq [223°].

Ethylo-iodide B'Etl. [216°].

Ethylo-nitrate B'£tN0,3aq. Prisms.

Ethylo-ohromateW^ijOTf),. [78°].

Ethylo-picrate B'^tG^K^IUfi,. [176°].

Benzylo-ohloride B'C^,C17aq. [165°].

EMnOf oxidises it to veratrio acid, benzyl-

papaveraldine, papaveraldine, and hemipic-iso-

benzyl-unide. Aqueous (20 p.c.) EOH forma

(B'0,H,),0 [165°].—B'j(C,H,)jPtCl, : crystalline

pp.-B'0^,C,ftN,0, [185°].- B',(0^,),OrA.
[85°].

o-Nitro-hemylO'Chloride
9'C,H,(N08)C1. CrystalUses with 4aq, 6aq, and
9aq (Seutter, K.9, 859).— (B'0,H„(N0s)Cl)jPt0l4:
crystalline pp.—B'0,Hj(N02)N03 l|aq : prisms.

— (B'0,H„(N0j))2Cr,Q, ! yellow prisms.—
B'0,H,fNO,).C,HjNsO, : yellow prisms (from

alcohol).
' Phenaeylo - bromide B'CHjBzB* 2iaq.

EfSoresoent pyramids (Seutter, M. 9, 1033).

Forms the derivativeB : E'CBySzCl 6aq : yellnw

needles.— (B'CHjBz)jPtCa,.—B'CH^zNOs 2aq.

—(WGB^z).fitfi, and B'OHBzOjH^NjO,
[182°]. An aqueous solution of the phenacylo-
bromide gives with dilute NaOHAq a pp.
B'CHjBzOH, whence boiling alcohol produces
{B'CHiBz)jO [186°], crystallising in colourless
needles.

Tetrahydride CjoHjjNO,. [201°]. Made
by reducing papaverine with tin and HOI (Gold-
schmiedt, M. 7, 497). Small prisms (from dilute
alcohol), m. sol. hot water, si. sol. ether.

—

B'HCl 3aq [290°]. Monoclinio needles, with
very bitter taste ; causes albuminuria when in-
jected internally.— Salts: B'^.,PtCl. 3aq.—
B'H^SO, 7aq. — B'Hfifi, 6aq. — B''jH,Cr„0, .—
B'OAN.O,. [270°]. Yellow needles, v:b1. sol.

alcohol.

Bromo-papaverine Cj|,H2i;BrN04. [145°].

Got by adding bromine-water to a solution of
papaverine hydrochloride. Monoclinio crystals,

insol. water, v. sol. aJcohol and ether.—B'HBr.
Nitro-papaverine ajBi^Jflfi^axi. [163°]*

S. (ether) -03 at 12°. Made by boiling papaverine
with dUnte nitric acid (S.G. 1^06) (Hesse, A.
Swppl. 8, 292). Pale-yellow prisms (from dilute

alcohol). Violently decomposes when quickly
heated.—Salts: B'HOl liaq. S. -36 at 16°.—
B'^HJPtCle.—B'HI: v. si. sol. hot water.—
B'HNOj aq.—B'^SO< 8aq.—B'HjOjO, 2aq : yel-

low prisms, y. si. sol. water.
Papayeraldine Oj„H„NOj i.e. [4:3:1]

C5H3(OMe)2.CO.O,H,(OMe)jN. [210°]. Made
by oxidation of papaverine with EMnO, and
dilute HjSO, (Goldschmiedt, M. 6, 954; 7,

486). Yellowish crystalline powder (from
alcohol), insol. water and alkalis, v. sol. hot
HOAc. HjSO, gives a red colour, changing to

dark violet on warming. Potash-fusion splits

it up into veratric acid and dimethoxyisoquinol-
ine. Tin and HCl reduce it to papaverine
tetrahydride. — B'HX03 2aq: lemon-yellow
needles.—^B'HClo^aq: yellow crystals, decom-
posed by water.—B'jHjPtClj aq : orange prisms.

B'HjSO,.-B'0,H3NjO,. [209°].

M.ethylo-iodideWM.elZa.(i. [136°].

Ethylo-bromide B'EtBr3aq [above 270°].

Benzylo - hydroxide B'G,H,OH or its

anhydride (B'C,H,)20 is a product of the oxida-

tion of papaverine benzylo-chloride by dilute

(2 p.o.) KMnOj at 45° (Goldschmiedt, M. 9, 327).

It crystaUises from boUing water or alcohol in

slender colourless needles [154°], converted by
boiling HClAq into papaveraldine.

Oxim Oa,H„NOj(NOH). [246°]. White
needles, sol. hot benzene.

Phenyl-hydrazide Oa,H„NO,(NjHPhl.
[81°]. Eeddish-yeUow nodules (from alcohol).

Fapaveroliue C,sH„N04 i.e. [4:3:1]

C,H3(0H)j.CHij.C,H,(0H)jN. Formed by boiUng
papaverine (3 pts.) with HTAg (25 pts. of S.G.

1^96) and red P for 10 hours (G.; Erauss, M.
11, 351). White crystalline powder (containing

2 aq), insol. water, m. sol. alcohol, si. sol. ether,

y. sol. acids. Yields (a)-methyl-iBoqmnoline on
distillation vrith zinc-dust.— Salts : B'HCl

:

white needles.— B'jHjSO, S^aq.— B'HI 2aq.—
B'^B-jOfi, 3aq : needles, m. sol. hot water.

Fapaveric acid C„H„NO, i.e.

0,H3(0Me}j.00.C,HjN(C0jH)j. [233°]. Formed
by oxidising papaverine with KMnO, (Gold-

schmiedt, M. 6, 880; 10, 158, 691). Minute
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nght-angled tables (containing aq),Bl. sol. water,
alcohol, and etlier, m. sol. dilute alcohol. Its
Bolutions are acid in reaction. Decomposes on
fusion into COj andpyropapavericaoidOuHuNO,
[230°]. Potash-fusion forms protocateohuio acid.

Salts.-KjA" 2iac[ : white leaflets, v. e. sol.
water.— KHA" aaq : needles. — CaA" IJaq.—
BftA.". — Cu.A",(0H),6aq. — Ag^-'SAaq. —
AgH^",aq.—HA"HC1 2iaq : yeUow needles.

Anhydride. [170°]. Got by boiling papa-
Teric acid with AcjO (Goldschmiedt, M. 10, 159).

Mono-ethyl ether EtHA". [188°]. Got
by boiling the anhydride with alcohol. Converted
by NH,Aq into the amio acid.

Oxim C,.H„NO.(NOH). [o. 156°]. SmaU
needles (from alcohol) (Goldschmiedt, M. 10,

Phenyl-hydraeide 0,^,3N0,(NjHPh).
[190°]. Yellow needles (from dilute alcohol).

Nitro-papaverio acid 0,^,j{NOs)NO,. [215°].
Formed by dissolving papaveric acid in cone.
HNO,. Golden needles (containing aq).—^Ag^A".

Pyropapaverio acid 0„H„NO,. [230°].
Formed by fusing papaveric acid. Minute white
leaflets.—CaA"j4aq: groups of needles. —
BaA'2 4aq.—HABClaq: orange-red needles.—
AgA' : crystalline pp.

Oxim C,5H„NA- [226°J. Needles (from
alcohol).—B'HClaq: yellow needles.

Phenyl-hydrazide 0,Ja,,NO,(N~HPh).
[223°]. Yellow prisms.—B'HOl.

FAFATESOSIITE. An alkaloid in dried
poppyheads ofPapaversommfeinmn (Deschamps,
A. Ch. [4] 1, 463). Nacreous needles (from
alcohol). Coloured red by H^SO^.

FAFAYOTIN. An amorphous hygroscopic
powder ppd. by adding alcohol to an aqueous
extract of the juice of Ca/ricapapaya (Feckholt,

Ph. [3] 10, 343). It has an astringent, dightly
sweet taste.

FAEABAHIC ACID O3H2NA t.e.

C0<^2.C0- OxaVyl-urea. Mol. w. 114. B.

4-7 at 8°.' H.O. 212,700. H.F. 2,200 (Matignon,
a. B. 113, 198).

Formation.—1. By dissolving uric acid (1 pt.)

in nitric acid (7 pts. of S.G. 1-3) at 70° and
evaporating to a syrup, when parabanic acid
crystallises out on coolmg (Liebig a. Wohler, A.
26, 285 ; Menschutkin, A. 172, 74).—2. By oxi-

dation of alloxan.—3. A product of the action of

EOCl on guanine (Strecker, A. 118, 156).—
4. From uric acid by heating with MnO, and
dilute BLjSOj (Wheeler, Bl. [2] 7i 621) or with
KNOj and H^BO, (Gibbs, B. 1, 341).—5. A pro-

duct of the action of HCl and EClO, on uric acid
(Laurent a. Gerhardt, A. Ch. [3] 24, 175).—
6. By the action of FOCI, on oxalurio acid
NHj.CO.NH.CO.COjH at 200° (Grimaux, C. B.
77, 1548).—7. By the action of PCI, on a mix.
ture of oxalic acid and urea (FonomareS, Bl. [2]

18, 97).—8. By heating nitro-pymvicureide with
bromine and water (Grimaux, C. B. 79, 1478).

—

9. By the action of Br and water on uric acid
(Hardy, Bl. [2] 1, 445 ; Magnier.BZ. [2] 22, 56).

Prq^ter^j.— Monoclinic laminae (from water
or alcohol): a:6:c= l:-665:-478; /3 = 81° 39'.

Decomposed above 200°, forming a white sub-
limate. Completely oxidised by EMnO, and
H,SO« to CO, and NH,. Not attacked by HNO,
]« the cold. Its splntion is nofrppd. by Ca salts,

bat on boiling with alkalis it is split np into
oxalic acid and ammonia. In the same way lead
salts and a little NH, give a pp. of lead oxalate
(Maly, M. 2, 284).

Reactions.—1. In aqueous solution the salts

rapidly change to oxalurates.— 2. Zinc and HOI
reduce it to oxalantin.—3. Alcoholic NH,at 100°
forms oxalnramide.—4. Alcoholic EtI at 100°
forms CgH„NO,I, crystallising from alcohol in
green prisms, nearly insol. cold water (Hlasiwetz,
A. 103, 200).—5. Urea (1 pt.) at 130° forms
OjHgN^O,, a sparingly-soluble powder (Grimaux,
Bl. [2] 32, 120).

Salts.—NH4A'. Crystalline powder, got by
adding alcoholic ammonia to a solution of para-
banic acid in absolute alcohol. Gives off its

NH, at 100°. Warm water converts it into
ammonium oxalurate.—NaA'.—KA'. Got by
using alcoholic EOEt.—AgA'. Crystalline pp.,
got by adding AgNO, to a solution of EA'.

—

Ag^OgNgO, aq. Got by ppg. a solution of para-
banic acid with AgNO,. Insol. water, sol.

HNO,.—Urea salt CON^H^HA'. Four-sided
tables, si. sol. coldwater.—Phenyl-hydrazine
salt (N,H,Ph),A'aq. [170°]. Insol. alcohol
and ether. Boiling water converts it into

NH,CO.NH.CO.CO.N,H,Ph [215°] (Skinner a.

Buhemann, O. J. 63, 660).—Aniline salt.

[250°] (S. a. B.).

Hydrate C,H^,0,aq. S. 13-5 at 8°.

Formed from uric acid (1 pt.) and nitric acid (3

pts. of S.G. 1-3) at 60°. The mixture is kept at
35°-66°, and finally heated to 70°, when the
hydrate separates in large crystals (Tollens a.

Wagner, A. 166, 321 ; 175, 227). Formed also

by the action of FOCI, on a mixture of urea and
oxalic acid, heat not being applied (P.). At
150°-160° it loses water and changes to ordinary

parabanic acid.

Methyl parabanic acid C0<^2*;^q.

Mefhyl-oxaVyl-wrea. Oxalyl'^tmthyl-wrea. [149°].

Formation.—1. By heating nitroso-creatinin

with HCl at 100° (Dessaignes, A. 97, 842;
Marcker, A. 133, 315),—2. From methyl-nria

acid and HNO, (HUl, B. 9, 1093 ; 13, 739).—
3. By the action of AgNO, on methyl-thiopara-

banio acid (oxalyl-methyl-thio-urea) (Andreasch,

B. 14, 1449 ; M. 2, 279).—4. By oxidation of

theobromine or cafioline with chromic acid

mixture (E. Fischer, A. 216, 297 ; Maly a.

Hinteregger, B. 14, 727 ; M. 2, 94).

Properties.—Colourless trimetrio prisms, sol.

hot water. Acid in reaction. Not volatile with

steam. Decomposed by alkalis, even in the cold,

into methyl-urea and oxalic acid.

S a It.—^AgA'. Needles, sol. hot water.

Di-methyl-parabanie acid ""SNMcCO-
Oholestropham. [146°]. (276°). S. 1-87 at 20°.

Formation.—1. The final product of the

action of chlorine on cafldne in water (Boch-

leder, A. 73^ 123).—2. By boiling caffouae with

nitric acid (Stenhouse, A. 45, 371 ; 46, 229).—
3. By heating dry silver parabanate with Mu at

100° (Strecker, A. 118, 174).—4. By oxidation of

caffeine with chromic acid mixture (Maly a.

Hinteregger, B. 14, 723).—6. By the action of

AgNO, on CS<;^^|;g3 (Andreasch, Jlf. 2, 288).

6. By the actiop of cliiote HOIA^ on mnrezoll)
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(Brnnn, B. 21, 616)—7. By pasBing ozonised
oxygen through water in which oaffeiine is sus-
pended (Leipen, M. 10, 184).

Properties.—Trimetric prisms (from alcohol).
May be sublimed. Completely decomposed by
alkalis. Gives no pp. with lead acetate until
ammonia is added, when lead oxalate is ppd.
PureHNO, has no action (Franchimont, B. T. O.
6, 217).

iJeac«o»«.— 1. Alcoholic NH, forms di-
methyl oxaluramide [225^ on heating. —
2. HClAq at 200° splits it up into oxalio acid,
C0„ and methylamine (Cahn, B. 12, 624).—
S. Cold alcoholic soda decomposes it into oxalic
acid and di-methyl-mrea (M.'a. H.).—4. Zinc and
dilute HjSO, reduce it to di-methyl-glyoxyl-nrea

\NMe.CO ' '"T'Btalhne body, meltmg

below 100°, decomposed by heating with baryta
into glycollic acid, oxalic acid, methylamine,
and OOj (Andreasoh, M. 3, 436).—6. On warming
with water containing BaCO, it yields di-methyl-
oxamide (Maly a. Hinteregger, M. 2, 88, 132).

Fhenyl-parabanic acid 00<^S5 '59. [208°].

Made fromphenyl-urea and ClCO.CO^t (Stojen-
tin, J. jpr. [2] 32, 11). Sil^ plates, v. sol.

alcohol, ether, and hot water.

Di-phenyl-parabanic acid C0<^|^*^^"

[204'^. Formed by boiling an alcoholic solution
of diphenyl-guanidine dicyanide (dicyanomel-
aniline) OuHuN, or (o)-tri-phenyl-guanidine
dicyamde with HClAq (Hofmann, Pr. 11, 276

;

£.3, 764). Formed t^so by warming thiocarb-
anilido-thio-oxanilide with ^coholic AgNO,, and
by the action of CIGO.COjEt on di-phenyl-nrea
(Stojentin). Needles, insol. water, t. sol. alcohol
and ether. Decomposed by boiling EOHAq into
oxaUc acid, aniline, and CO,. Yields with fum-
ing HNOs a di-nitro-di-phenyliparabanio acid
crystallising in needles.

FAEACOinC ACID v. Lactone of Oxypxho-
(ABTABtC ACip.

PAEAFFIN. Solid, wax-like, fatty mixture
of hydrocarbons of the C^H^n., series, very rich
in carbon and characterised by a very marked
indifference to most reagents.

Analysit.—19 8 4 1
8&-16 84-9 86-31 84-86 85-6

H 14-86 14-31 14-44 16-02 14-9

1. Anderson, J. 1857, 480 ; 2, 3. Brodie, P.M.
[3] 38, 178 ; 4. Fawlewski, B. 23, 327 ; 6. OiU a.

Meusel, O. 8. J. 6, 466. Beilstein states (Bn.
1, 139) that commercial paraffin usually contains
1 p.c. oxygen, which can be removed by heating
with Na in a tube. Lippmann a. Hawliczek
(B. 12, 69), from a sample of brown coal paraffin

T. si. BoL alcohol [37^ by heating with PC1„
formed C-H^Ol,; hence give formula C^^,.
Bolley {A. 106, 230), by heating hot paraffin

with CI, formed 02,H„Cl(-OxA7Cl|t; hence gives

formula C^SL^p Gill a. Meusel (Z. 1869, 66)

have formed from paraffin by oxidation with
OrO„ cerotio acid Oj^uO,, hence formula

C^„, Fawlewski, by Baoult's method, using

glacial acetic acid, finds C2,H,^C„U„, by dilute

benzene and ^-xylene CMH,g«-0„H„2, and with

Mturated solutions in benzene uid j)-xylene

Vol.. ni.

(^t^M>r-(^nB.^v It behaves as a colloid in
most other solvents.

Mel^-poi^t [45°-65°]. By the action of
solvents, small quantities of fractions [38°-46°J
have also been obtained (Albrecht, D. P. J,
218, 280). Ozokerite paraffin [64°].

Boilmg-point. Above 300°. In crude
petroleum the portion (300°-400°) solidifies on
cooling. On fractionatmg, Bolley and Tuch-
sohmid found that the portion [63°] (300°) gave
the following fractions (160°) f43°]: (200°)
[44-6°] and residue [53-6°].

Specific gravity varies from 0-872-0-912 at
17° (Albrecht). Ozokerite paraffin [64°]. S.G.a*
0-917. [38°].-S.a. ai 0-874 (Beilby, C. J. 43, 388).
Paraffins expand consideraoly on melting.

Occwrrence.—Occurs native as fossil wax,
hatchettine, and ozokerite. The latter is the
most abundant, and is found in Galioia, Bou-
mania, on the island of Tscheleken on the east
coast of the Caspian Sea, and on the island of
Swjatoi at Baku. When bleached it is called
cerisine. According to Zawziecki, ozokerite
contains a crystalline and amorphous paraffin.
It is also found in Etna lava to the extent of

43 p.c. in certain geodes (Silvestri, 0. 12, 9). It

is obtained by the distillation of brown coal,
turf, boghead coal, shales, schists, and natural
bitumens, wood, wax, and wax and lime. It
can also be obtained from brown coal tar.

Details of various methods are given by von
Boyen, Z.f. Angew. Chem. 1891. 261). Paraffin
is also obtained in large quantities from Ameri-
can petroleum, being present in the high-boiling
portions which form a residue after the lighting
oils have been distilled oS. Other mineral oils

contain appreciable quantities of solid paraffin,

e.g. Bangoon oil of Burma, 6 p.o. For the pre-
paration of commercial paraffin from theso
bodies v. Thorpe's Diotionabt of Applied Gbe-
insTBT, and for a theory for its formation in
nature by the decomposition of animal matter,
vide Zawziecki, D. P. J. 280, 69, 86, and 133.

Properties.—Paraffin, when pure, is a solid,

colourless, translucent substance, perfectly in-

odorous and tasteless, somewhat resembling
spermaceti. It readily melts, forming a colour-

less oil ; bums from a wick with a bright

flame, but does not bum easily in the mass. It

is insol. water, sol. hot alcohol, v. sol. ether and
oUs. The solubility of paraffin from ozokerite

has been studied by Fawlewski a. Fillmonowicz
(B. 21, 2973), who show that the liquid con-

stituents are mostly sol. glacial acetic acid,

whereas vaseline, cerisine, ozokerite and paraffin

are almost insoluble. Fawlewski (B, 28, 327)

also states that ozokerite paraffin is sol. formic

acid, acetic acid, benzene, p-xylene, and chloro-

form. Thorpe a. Toung (2. 165, 1), by heating

paraffin in closed vessels at a high temperature,

have resolved it into a little gas and hydro-

carbons of the CnH^ series (CsHig-GuH,,), and
others of the OnH„+j series (C,H,jrO„H24).
Higher soUd and Uquid hydrocarbons were also

obtained. Long heating at 160° causes an in-

crease of weight, attributed by Bolley and Tuch-
schmid to oxygen absorption (Z. 1868. 500;
Jaznnowitch, B. 8, 768). Oxidised products can
also be obtained by the action of oxidising
agents. Champion (O. B, 76, 1676) has shown
that nitiosnlpburie acid slowly transfoims it at

S7
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90° into a liquid oil of the composition 0„HjjN05
(called paraffinic acid), from which ethereal
salts have been obtained, and atjthe same time
yields a white solid CnH^jNOj sol. Aq. Fuming
nitric add, according to Pouchet, also acts upon
parafQn at 110°, forming a true paraffinic acid
GjjHjsOj [46°] together with other fatty acids.
The acid has a wax-like odour, is insol. water,
but sol. alcohol, ether, and benzene, is easily
decomposed by heat, and forms deliquescent
salts of the alkaline metals, and yellow, cheesy
plates with the earths and magnesia. It is

carbonised by sulphuric acid {Bl. 23, 111 ; O. B.
79, 320) and nitric acid converts it into nitro-
compounds and suberic acid. Champion has
also shown that chlorine is absorbed by paraiBn
in sunlight, producing hydrochloric acid. Ac-
cording to Gill a. Mensel {Z. 1869. 65), CrO,
and dilute HHO, oxidise paraffin to a mixture of
cerotio 0j,H5,0j, succinic, and other fatty acids.

According toBeilstein a. Wiegand (B. 16, 1548),
ozokerite contains a solid hydrocarbon of the
olefine series. It is formed by distilling the
ozokerite in vacuo, and, after removing the iirst

portions of oily distillate, crystallising the soUd
portion from a solution of alcoholic benzene.
It is called lekene [79°] S.G. 0-9392, and is a
very stable compound, being unacted upon by
CrOj, HNO„ and KMnOj. It is, however, com-
pletely oxidised by acid KMnO,, and slowly forms
a bromo- compound when heated with Br and
HgO in a sealed tube. For methods of analysis

of paraffin scale, and determination of impurities
therein, vide B. Eedwood, S. G. I. 3, 430;
JoMm. Soe. Arts, 1886. 56; Sutherland, S. G. I.

6, 123, 271; and Stuart Thomson, ibid. 10,

342 et seq. S. B.
FABATFIir HTSBOCABBOITS v. Htdbo-

CABBONS.
FABAFFIN OIL v. Fetboleum.
FABAGLOBIN v. Pboteids.
FABAH^nOCrLOBIN v. H^emoqlobim.
FABALBUMIN v. Pboteids, Appendix 0.
FABALDEHYBE v. Aldehyde.
PABANILINE OijE^Nj. [192°]. A base

found by Hofmann (Pr. 12, 814) in the prepara-

tion of crude aniline on a large scale. Long,
silky needles (from dilute alcohol). EtI yields

C.jHijEtNj and 0,jH.jEtaN,.—B"jH2Clj aq : six-

sided plates (from cone. HClAq) converted by
water into yellow needles of B"HG1 aq, si. sol.

water.—B"JHjPt0l8: yellow prisms.—B"HN03.
-B"H,S0,.-B"jH2S0j.

Benzoyl derivative Gg^HigBzNj. Needles.

FABAFEFIONE v. Pboteids.
FABELIiIC ACID G,H,0,? An acid some-

times obtained in the preparation of lecanorio

acid (Schunck,.i. 54, 274). Needles (containing

aq), V. si. sol. cold water, sol. alcohol and ether.

Tastes bitter. Beddens litmus.—PbA', ? : white
flooculent pp.

FABICINE V. GiNGHONA babes.

FAEIDIN O3JH5.O,,. S. 1-6
; S. (alcohol) 2.

A neutral glucoside extracted by alcohol from
the leaves of Paris guadrifolia (Walz,. Pharm.
Cent. 1841. 690 ; N. Jah/res. Pharm. 13, 174

;

Delffs, ibid. 60, 25). Formed also, together with
a sugar, by boiling paristyphnin with dilute
H2SO4. Thin laminsB (containing 4aq) (from
water) or tufts of needles (from alcohol). Cone.
HjSO, turns it red. Boiling HClAq decomposes

it, in alcoholic solution, into a sugar and re-

sinous paridol OjsHjjO,.
FABIllIN a„H3,0„ or 0„H„0„. [210°],

S. '008 in the cold ; 5 at 100°. Ppd. by adding
water to an alcoholic extract of sarsaparilla root
(Pluokiger, Ph. [8] 8, 488). Plates or prisms,
sol. hot alcohol and chloroform. Cone. H^SO,
gives a yellow solution. Dilute HCl gives green
fluorescence and splits it up into a sugar and
parigenin C^ff)„ which is insol. boiling

water.

FABISTYPHNIIT. An amorphous body
which accompanies paridin, and may be ppd.
by taimin. Boiling dilute acids split it up into

a sugar and paridin.

FABFEVOLINE. Name given to the heza-
hydride of di-methyl-ethyl-pyridine, and to

pyridine bases isomeric therewith.
FABSLET. The volatile oil of parsley con-

tains a terpene (162° i.V.), S.G. i2 -865 (Gerich-

ten, B. 9, 259 ; Sauer a. Oriinling, A. 208, 75).

The seeds contain apiol (j. v.). Wat^r extraoti

Apiin (3. V.) from the plant.

FABSNEP. The volatile oil of parsnep
seeds contains octyl n-butyrate (Benesse, A,
166, 80).

PARVOLINE G,H„N. (c. 200°). A product
of the putrefaction of horse-flesh (Gautier, Bl.

[2] 48, 11). Oil, smelling like hawthorn blos-

som, V. sol. alcohol and ether. Besinifies in air.

Its platinochloride forms sparingly-soluble flesh-

coloured crystals.

Farvoline OjHiaN. (0. 220°). A product of

the distillation of oinchonine with potash
(Oechsner de Coninck, O. B. 91, 296).—
B'JHjPtOla : brownish-yellow powder.

Farvoline GgHiaN. (188°). A product of

the dry distillation of the bituminous shale of

Dorsetshire (GrevUle Williams, C. J. 7, 97).
Farvoline C^.jN. (188°). S.G, 2^ -986.

Got by distillation of coal (Thenius, 3. 1861.

502).
Farvolines of known constitation v. Di-

ETHYL-PyEIDINE, Dl-MEIHYL-ETHYL-PYEIDIIIB,

TETBA-UETHyii-fYBIDINE, and MEIBYL-FBOfTIi-
PYKIDINE.

PASSIVE STATE OF METALS v.Possmfy
of iron, art. Ibon, p. 52.

PATCHOULI. The volatile oil of patchouli,

obtained from the leaves of Pogostemon Pat-

chouli, contains a sesquiterpene (which yields

G,5ia,j2HGl [118°]), and a camphor 0,sa„0
[55°], (296°), S.G. i» 1051 (Gal, 0. B. 68, 406;
Montgolfier, C. B. 84, 88 ; B. 10, 234 ; Wallaoh,

A. 238, 81). Patchouli camphor crystallises in

hexagonal prisms, insol. water, t. sol. alcohol

and ether. It is Iffivorotatory [o]d = - 118°.

On distillation with ZnCl,, or on beating with

HOAc and Ac^O, it yields patchoulene CuH,,
(254°), S.G. a -946; [o]b= -42°.

FATELLAEIC ACID 0„Hj„0,o. [above 100°].

Occurs in the lichen Patellaria (or ParmeUa)
scrwposa, from which it can be extracted by
ether (Knop ; Weigelt, Z. [2] 6, 298). Crystal-

line mass, insol. water, v. sol. alcohol and ether.

Tastes bitter. Decomposed on fusion or on
boiling with baryta, with fonuation of orcin and
oxalic acid. FeClj gives a purple colour. Cold

baryta-water forms a salt wi^ transient blue

oolonr.

FAVHN V. Fbazu.
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PAYTINB OaHj,NjO, [156°]. [o]o= -49-5">

in a -45 p.o. alcoholio solution. AL alkaloid

extracted by aloohol from a white bark of an
Aspidospenna from Payta in Peru (Hesse, A.
154, 287 ; 166, 259 ; 211, 280 ; Wulfsberg, Ph.
[3] 11, 269 ; Arata, G. 11, 246; O. J. 40, 622).
Prisma (containing aq) el. sol. water, sol. ether,

benzene, chloroform, and (unlike aspidosperm-
ne) ligroin. Tastes bitter; is not poison-

ous. When heated with soda-lime it yields

paytone, a non-nitrogenous substance. Cone.
HNO, forms a colourless solution, changing
through red to yellow. FeCl, and cone. H^SOj
give no colour. Chloride of gold gives a purple

pp. HgCl, gives a yellow amorphous pp.
Bleaching powder produces, in an acid solution,

a red colour changing through blue to yellow.

Salts.—BTaCl. 8. 6 at 15°. Prisms.—
B'jH^tCl, : dark-yellow amorphous pp. ; dis-

solves in hot HClAq, forming a red solution

changing to blue and depositing a blue pp.
Faytamine C^H^iN^O. An amorphous alka-

loid accompanying paytine. Unlike paytine, KI
does not ppt. it from neutral solutions. Its salts

are amorphous, and it does not yield paytone.

FECTOLACIIC AGIB C,H,0,. An acid got by
boiling milk-sugar with NaOHAq and less CuO
than is needful for complete oxidation (Boedeker,

A. 100, 281). Brownish syrup, drying up to a
varnish (containing 2|aq). Misoible with water

and alcohol, insol. ether. Reduces ammoniacal
AgNO,, forming a mirror.—BaA"4^aq: powder,

insol. alcohol.

FECIOUS SUBSTANCES. Unripe fleshy

fruits and fleshy roots (e.g. pears, carrots, and
turnips) contain a substance (pectose) insolu-

ble in water, alcohol, and ether, transformed

under the influence of acids into pectin, which

is soluble in water, and is ppd. as a jelly

on adding alcohol or on boiling (VauqueUn,

A. Oh. 5, 100 ; 6, 282 ; [2] 41, 46 ; Braconnot,

/. Gh. [2] 28, 173 ; 30, 96 ; 47, 266; 72,433

;

Guibourt, J. Chim. Med. 1, 27 ; Mulder, J, pr.

16, 277; 16, 246; Fremy, A. Ch. [3] 24, 9;
Soubeiran, J. Ph. [3] 11, 417; Poumaride a.

Figuier, J. Ph. [3] 11, 458 ; 12, 81 ; Chodefl, A.

61, 356; Schoibler, Z. [2] 4, 433; Eeichardt,

Ar. Ph. [3] 10, 116; Giraud, C. E. 80, 477;

Stude, A. 131, 244 ; Boehleder, Z. [2] 4, 381).

Pectin, obtained from the juice of ripe pears

and apples by removing albuminoids by tannin

and calcium by oxalic acid, and then ppg. with

aloohol, is, according to Bauer {J. pr. [2] 30,

870), a mixture of carbohydrates. Different

analyses of pectin give 39*5 to 46 p.c.

;

H 5-5 p.c. ; O 48-5-55 p.c. Peotons substances

differ from cellulose in being stained by methyj-

ene-blue, but, unlikb lignin, the colour ia

destroyed by acids (Mangin, G. B. 109, 579).

By boiling with water pectin is_ converted

into ' parapectin,' 8 solution of which, unlike

pectin, gives a pp. with lead acetate. Nitrio

acid yields mucio acid by oxidation. Boiling

dilute acids convert pectin into ' metapectin,'

which is acid in reaction and gives a pp. with

BaClj (unlike pectin and parapectin). Boiling

alkalis convert pectin into pectic acid,

Pectio acid CeHBO.j? (Fremy). C 41-4 to

44-9 p.c. ; H 4-71 to 5-4 ; O 49-7. to 53-8. Got

by boiling an aqueous extract of carrots with

Ka,CO, and ppg, with HCL Frodoced also from

pectin in fruit by the action of a ferment (peot-

ase).
,
JeUy, drying up to a horny mass. Acid

in taste and reaction ; insol. cold water, alcohol,

and ether. Converted by boiling water, first

into parapectic acid and then into metapectio
acid. Boiling dilute acids yield arable acid.

Salts.—Na,0„RaO„.—PbO,„Ha,0,5.—
AgaC„Ha,0„ (Chodnea).-AgjC,.Ha,0„ (Fremy).

Arabic acid, when prepared by hydrolysis of

pectic acid, is called metapectic acid, and the
arabinose got by the action of HClAq upon it is

called pectinose. Pectinose or arabinose ia

tetra-oxy-valerio aldehyde {q. v.).

Befermces.—Ababin and C^iiildlose.

PEIiABGOmC ACID v. Ehnoio acid.

FEILEIIERINE C,H„KO. (195°). S.O.
2 -988. V.D. 4-88 (calc. 4-66). S. 5. Occurs,

together with methyl-pelletierine, pseudo-peUe-
tierine, and isopeUetierine in the bark of the

pomegranate (Tanret, G. B. 86, 1270; 87, 358;

88,716; 90,695; /. PA. [4] 28, 168, 384). It

may be extracted from the powdered bark by
shaking with chloroform and milk of lime. If

the chloroform is decanted and shaken with a
dilute acid, the alkaloids will be taken up by the

acid solution. The acid solution is mixed with
NaOH and shaken with chloroform, which ex-

tracts pelletierine and pseudo-pelletlerine, which
may be separated by crystaUisation of their

sulphates ; the peUetierine is finally distUled in

a current of H.
Properties.—Colourless liquid, partially de-

composed at 195°, but may be distUled m vacuo,

M. sol. water, miscible with alcohol, ether,

and CHCl,. The sulphate is loBVorotatory

;

fa]i,= — 30°. Besinified by absorption of oxygen.

Fumes with HCl.

Methyl-pelletierine C,H„NO. (215°). S. 4

at 12°- Extracted from an acid solution of the

mixed bases by adding NaHCO, and shaking

with chloroform. Liquid, forming very deli-

quescent salts, v. sol. alcohol, ether, and

chloroform. Its hydrochloride is dextrorotatory

.

r T I OOO

"Fseudopelletierine CjHijNO. [46°] (when

hydrated). (246°). S. 40 at 0°. S. (ether) 11

at 10°. Crystallises from water in prisms (con-

taining 2 aq), v. e. sol. water, alcohol, and CHClg.

Inactive as regards light. Powerful base, ex-

pelling NHj from its salts. Gives the alkaloidal

reactions. Like pelletierine, it gives an intense

green colour with HjSO, and KjCr,0,.-B'HCl:

rhombohedra. S. 100 at 10°. — B'jHjPtCl. :

needles.—B'2HjS04 4aq: v. sol. water.

IsopeUetierine CjHijNO. An inactive liquid,

resembling pelletierine in other respects.

PELOSIirE CisHaNOal^aq. An alkaloid

contained in the root of Pareira brava or

Cissanmlos Pareira fWiggers, A. 27, 29; 33,

81; Bbdeker, 4.69,53; Fluckiger, J^. J. P. 31,

257). Extracted by dilute H^SO^, and ppd. by

NajCOa, and dissolved in ether or CSj. Amorph-

ous powder, almost insol. water. Strongly

alkaline m reaction. Yields methylamine, di-

methylamine, and a derivative of pyrrole on

distilling "with KOH (Williams, Chem. Qaz.

1858, 821).—B'HClaq: amorphous hygroscopio

powder.—B'jHjPtCl,: amorphous.—B'HjCrO.aa.

According toFluckiger, pelosine is identical with

buzina and bebeenoe.
8i3
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Pelluteln CsHuNO,? A yellow base, insol.

ether,_ either formed from pelosine by atmo-
spherio oxidation or oocurriog in FareH/ra.—
B'jH^PtCl..

FENDEGANAFHTHENE or Fentadeca-
naphthene O.sH,,. (247° oor.) S.G. i^ -829.

Ocours in Bussian petroleum (MarkownikoS,
/.B. 15, 339). Liquid.

PENKYBOYAL. The oil of pennyroyal from
Mentha pulegium contains pulegone, which may
be purified by fractional distillation in vacuo
(Beckmann, A. 262, 3 ; c/. Eane, A. 32, 286).

Fnlegono 0,^,oO. (131° at 60 mm.). S.G.
22-932. [a]D= + 22-9°. Somewhat viscid oil,

smelling like peppermint. Darkens in colour

even in closed tubes. When reduced by Ka it

gives 40 p.o. of menthol.—0,JH„BrO. [40-5°],

[a]n=— 33-8°. Made by passing HBr into

pulegone dissolved in ligroin. Whetstone-shaped
crystals, t. sol. alcohol and ether. This hydro-
bromide is converted by hydrozylamine into an
oxim [88°] crystallising in four-sided plates,

which on standing lose Br and then melt at
110°. This ozim also forms the hydrated ozim
[157°] («. infra) by taking up water. The hydro-
bromide is re-converted into pulegone by treat-

ment with AgjO, while zinc-dust reduces it to

pulegone hydride (o= — 17"4°), which yields an
oxim [83°], and can be converted, by the action

of Na on its ethereal solution, into IcDvorotatory

menthol [o]n= — 21'3°, giving a benzoyl deriva-

tive [64°].

Hydrated oxim 0,„H„0(NOH). [157°].

[o]d= — 83'4° in alcoholic solution. Formed by
the action of hydroxylamine on pulegone. Long
matted needles, b1. sol. ether, cold alcohol, and
benzene. Yields an acetyl derivativeO,|,H,gAoNOj

[149°] and a benzoyl derivative [138°].—B'HCl.
[118°]. [o]n=-32-4°. Trimetrio crystals;

a:b:c= •606:1:1-048.—B'HBr. [111°].

Falegonamiue C,|,H,„NO. Made by reducing

the foregoing olim with HI and P. Amber-
coloured liquid, si. sol. water, v. sol. alcohol and
ether. Tastes bitter. BoUing Mel forms
C,^,gMeKO. Phenyl thiocarbimide forms
PhNH.CS.N(0,„H,50) [198°]. Yields a benzoyl

derivative 0,„H„BzNO [101°].—{C,„H„N0)HC1.
[117°]. Long needles, v. sol. water.

PENTADECAKE CuH,,. [10°]. (270°).

(136° at 10 mm.). S.G. V* "772; 'f -769; i^
•7l3. Made by reduction of OisH^j.COlj.CH, or

of pentadecoio acid with HI and F (ErafCt, B.
15, 1700). A pentadecane (114° at 16 mm.) is

got by distilling barium palmitate with NaOMe
(Mai, B. 22, 2134).

Pentadecane 0,jH,2. (260°). S.G. is -825.

Occurs in American petroleum. It yields decane
when passed through red-hot tubes (Felouze a.

Cahours ; Vohl, J. 1865, 841).

PENTADECEKOIC ACID O.jHaOj? Di-
amenylvalerie add. (300°-306°). A product of

the action of GO at 160° on a mixture of sodium
isovalerate and NaOO,H„ (Geuther a. Frohlich,

.4.202,804). Liquid.

PENTADECENYL ALCOHOL? 0,5H,„0?
[73°]. The portion of the wax of Mciis gum-
tmfliia that is readily soluble in ether (Eessel,

B. 11,2114). Nodules (from ether).

PEHTADEOIHENE 0,»Ha,. (280°-240°). Got
k^ heating the acetyl derivative oi di-ozy-penta-

decane (triamylene acetate) with potash (Bauer,

^.137,249). Thick liquid. Unites with bromine.
FEHTADECOIO ACID OuH^Oji. [62°].

Formed by oxidation of oocceryl alcohol

0j|,Hj„(0H)2 or of oocoeric acid 0„H^0, with
CrOj and acetic acid; the yield is about 40 p o.

(Liebermann a. Bergham, B. 20, 964). Crystal-

line soUd. V. sol. alcohol, ether, acetic acid,

and benzene, less readily in ligroin.—A'^Ca and
A'jBa: granular pps.

Methyl ether A'Me: [68°]; orystalUno

soUd.
Pentadecoio acid C,5H,„0j. [51°]. (257° at

100 mm.). Made by oxidation of methyl penta-

deoyl ketone with chromic acid mixture (Era£ft,

B. 12, 1671; 19, 2983). Pearly scales.—BaA',.'

—AgA'.
Pentadecoio aoid Oi^^fi^, [70°]. Occurs,

together with mannite, in the fungus Agaricus

integer (Thiirner, B. 13, 1636). Small needles,

T. e. sol. ether and boiling alcohol, insol. water.

Isomerides v. Getio acid and Laoiabio Acm.
FENT&SECONENE 0,,H„. (220°). Made

from CisHjgBrj and aloohoUo potash (Baner, A.

147, 266).

Pentadeconene (236°-245°). Made from
santonic acid andHI (Cannizzaro a. Amato, B. 7,

1104).
DI-PENTASECYL-CAEBINOL

(C,5H„),,GH(0H). [86°]. Made by reducing

palmitone in boiling alcohol by adding sodium
(Kipping, C. J. 57, 987). Silky needles or plates

(from alcohol), sol. ether, insol. water. With
boiling Ac,0 it yields (0,jHa,)jOH.OAc [49°], a
granular powder, v. sol. ether.

SI-FENTASECYI. KETONE v. Falmiionb.
w-PEHXANE OsHis i.e.

GHa.CHpCHj.GHj.GH,. Mol.w.72. (37°). S.Q.

^ -6282 (SchifE); if -6337; M "6250 (Perkin);

H^ 1-3607 at 6-6°; /»„= 1-8649; mh= 1-3769

(Gladstone, 0. J. 69, 290). M.M. 6-638 at 17-2°.

Occurs in American and in Galioian petroleum,

in coal-tar oil, and in resin oil (Greville Williams,

O. J. 15, 180 ; Sohorlemmer, 0. J. 25, 1085

;

Pr. 16, 131 ; Laohovitoh, A. 220, 190 ; Eenard,

A. Ch. [6] 1, 225J.
Oil. Yields on chloriuation

two amyl chlorides (106°) and (104°), and finally

C^H^Gl, (230°-240°) (Bauer, 0. B. 51, 672;

Sohorlemmer; Laohovitch). GrO^Gl, followed

by water, yields GHjGl.GO.GjH, (Etard). At a

red heat it is decomposed with formation of

ethylene, propylene, and butinene (Norton a.

Andrews, Am. 8, 1).

iBopentane (0H,)jGH.CH2.0Hj. Tri-methyl-

ethane. V.D. 2-50 (calo. 2-48). (80°). S.G. ^
•6248

; If -6159 (Perkin) ; "^^ -6132 (Schiff, A.

220, 87); ^ -6375 (Just, A. 220, 153). S.V,

117-2 (Schiii). M.M. 5-750 at 16-4°. Occurs in

American and in Galician petroleum (Warren, Z.

1865, 668 ; Laohovitch). Formed by the action

of water on zinc isoamyl, or by heating isoamyl

iodide with zinc and water at 140° (Frankland,

A. 74, 47). It is also a product of the action of

ZnCL, on hot isoamyl alcohol, and of zinc on

dry isoamyl iodide.

The same pentane can be obtained from

active amyl iodide by treatment, in alcoholic

solution, with zinc and HGl in the cold (Just).

Oil with characteristic odour, unlike ' benzoline.'

Not attscked by Bi or HNOy Cblpiice jieiia
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»ti amyl chloride (100°). Isopentane (1 c.o.) is
oxidised by KjCr.O, (4 g.) and CrO, (20 g.) in
water (2000 o.e.) in five weeks at 15°-20° to iso-
Yalerio aoid (Berthelot, C. B. 79, 1435).

Peutane C(CH,),.- Tetra-methyl-metham.
[0. -20°]. (9-5°). H.F.p. 47,850. H.F.v. 44,950
(Thomsen, ThX Formed by the action o£ ZnMoj
on tert-butyl iodide (Lwow, 2. [2] 6, 520; 7,
267 ; Naumann, B. 7, 173). Appears also to be
iormed from CH,.0C1,.0H, and ZuMe, (L.). Oil
or gas.

Beferences.—Di-bbouo-, Di-oelobo-, andIodo-
PENTANE.

FENIANS CABBOXYIIC ACID v. Hexoio
ACID.

Fentane dioarhozylio aoid v. BniYL-MALONic,
EtHYL-OIiUTAMC, Di-ETHYLMALONIO, Dl-MEIHYIi-
oLUTABio, PiMELio, and Propyl-succinic acids.

n-Fentane tricarboxylic acid
CPr(COsH),.CHj.CO.Ji. [148°]. Got by saponi-
fying its ether with alcoholic potash. Slender
needles, v. sol. water, alcohol, and ether. Splits
up at 175° into OOj and propyl-succinic acid.

Ethyl ether EtjA'". (280°). S.G. if
1-052. Made from ethane tricarboxylic ether
COjEt.CHj.CH(CO,Et)j, NaOEt.and PrI (Waltz,
B. 15, 608; A. 214, 68). Oil, miscible with
alcohol and ether.

Mono-nitrile of the diethyl ether
CPr(CN)(C0,Et).CH2.C02Et. (205° at 45 mm.).
Formed from sodium cyano-succinic ether and
n-propyl iodide (Barthe, Bl. [3] 1, 305 ; C. B.
108,297). Oil.

Fentane tri-carboxylio acid. Ethyl ether
CjH,.CH(C02Et).CMe(C0jEt)j. MethyVmtenyl
triearboxyUc ether. (281-5° cor.). S.G. »,» 1-0575

;

Ho 1'4347 at 20°. Formed by the action of Na
on a mixture of a-bromo-butyrio ether and
sodium methyl-malonic ether (BischofC, B. 22,

1817, 3180 ; 28, 647). Apparently the same acid
((281-8=' cor.), S.G. f 1-0523

; /*„ = 1-4340 at 20°)

is got from sodium butane tricarboxylic ether
and Mel. Both acids yield, on saponification by
H„SO„ two methyl-ethyl-suocinio acids [88^
and [168°].

Fentane tri-carbozylic acid. Ethyl ether
C^5.C(C0jEt)j.CHMe.C0,Et. (272-8° cor.). S.G.

^f"
1-0609. /Id 1-4374 at 20°. Formed by the

action of Na on a mixture of a-bromo-propionio
ether and sodium ethyl-malonic ether (BischoS
a. Mintz, B. 23, 648). The same, or an isomeric

ether (282-8° cor.), S.G. "j" 1-0607 ; Md = 1-4373 at

20°) is got from sodium propane tricarboxylic

ether and EtI. Both acids yield, on saponification

with H2SO4, methyl-ethyl-succinic acid [168°]

;

the aoid prepared by the second method yields

also the isomeric acid [88°].

Fentane tri-carboxylic acid

CH2(COsH).CHj.CH(COjH).CK,.CH,.C02H.
[107°]. Formed from pentane tetra-carboxylic

ether by saponifying with alcoholic potash, and
boiling the product with cone. HClAq (Emery,
B. 24, 284). Mass of needles.—Ag,A"' : white pp.

Fentane tri-carboxylic acid

CA-CH(C0jH).0H(C0sH).CH2.C0^. [148°].

Made by the action of fumaric ether on sodium
ethyl-malonic ether, the product being saponified

(Auwers, B. 24, 310). V. sol. water and alcohol.

Isopentane tri-carbozylic acid

(CH,)sCH.C(C0^),.CH,.C0^. [145°] (Hjelt,

B. 16, 2622). Formed from its ether, which is

made from ethane tricarboxylic ether, NaOEt
and fil (Waltz, A. 214, 60). Yields isopropyl
succinic acid on fusion.

Ethyl ether :E%A."'. (270°-290°).
Isopentane tri-carbozylic acid *

(CH,)jCH.CH(COjH).OH(CO,H),. CarbopimeUt
acid. [160°]. Got from its ether by cold al-

coholic potash. Monoclinic (?) crystals (from
water), v. sol. water, alcohol, and ether. De-
composes on fusion into COj and isopropyl-
Buccinic (pimelic) acid.—BajA'", : sticky pp.

Ethyl ether m^A.'". (277°). Made from
o-bromo-isovaleric ether and sodium-malonio
ether (W.' Boser, A. 220, 274). Liquid, with
bitter taste.

Isopentane tricarboxylic acid. Ethyl
ether CMe,(C03Et).CMe(C0,Et),. (284-3° cor.).

S.G. \° 1-0524. /Id = 1-4333 at 20°. Made from
sodium methyl-malonic ether and a-bromo-iso-
butyrio ether (Bisohoff a. Mintz, B. 23, 649).
Yields, on saponification by H^SO,, tri-methyl-
succinic acid [105°] and a small quantity of a
substance melting between 108° and 122°. The
same, or an isomeric ether ((277-8° cor.), S.G. ^°

1-0575, /«D = 1-4341 at 20°) is got from sodium
isobutane tricarboxylic ether and Mel. It yields,

on saponification, tri-methyl-succinio aoid [105°]
and M-di-methyl-sUccinic acid [140°].

Fentane tetracarboxylic acid

(COjH).,CH.CHj.CH2.0H2.CH(CO,H)j. OU ; split

up by heat into COj and »i-pimelio acid
COjH.CH2.CH2.CH2.CHj.CHj.CO.,H.

Ethyl ether Et,A''. (260° at 100mm.).
Got from sodium malonic ether and trimethylena
bromide (Perkin, jun., G. J. 51, 241; B. 18,

3248). Disodium saltCHj(CHj.CNa(CO^t)j)a.
Amorphous powder ; converted by bromine into

pentamethylene tetracarboxylic ether.

Fentane tetra-carbozylic acid

CH,(CMe(C02H)Jy [164°]. Got by boUing its

ether with alcoholic potash (Dressel, A. 256,

183). Crystalline mass, v. sol. water, m. sol.

ether. Converted by heating, by itself or in

aqueous solution, into CH.^(CHMe.COjH)j [90°].

^t;^y^e<feeJ•Et^A'^ (191° at 12mm.). Made
by the action of Mel on a solution of di-sodium
propane tetra-carboxylic ether in alcohol. Oil.

Fentane tetra-carboxylic acid. Ethyl
ether C(COjEt),{CH2.CHj.008Et)j. (215° at

13 mm.). S.G. ^f
1-1084. A by-product in the

action of NaOEt on a mixture of /3-bromo-pro-

pionic ether with malonic ether (Emery, B. 24,

283). Colourless oil.

FENTANE FHOSFHONIC ACID v. Isoamyl
PHOBFHINIO ACID.

FENTANE SULPHONIC ACID OsHySO^H.
Formed by the action of nitric acid on isoamyl

mercaptan, disulphide, or sulphocyanide (Ge-

rathewohl, /. pr. 34, 447 ; Henry, jun., A. Oh.

[3] 25, 246 ; Medlock, A. 69, 225). Deliquescent

crystalline mass. Chlorine acting on it in sun-

light forms CsHijCl.SOaH (Spring a. Winssinger,

Bl. [2] 41, 301). ICI3 at 130° forms the same
body, together with tri- and tetra- chloro-pent-

anes and C5K,C1,(S03H).
Salts.—BaA'j (dried at 100°). Gyrates on

water.—PbA',a;aq : colourless lamina.—OuA'j.—
AgA': plates. Double salts with ohloro-
pentane sulphonates BaA'(C,H,gClSO,) aq.

—Ba,A'j(Ci,H,oClSO,)2Clj_2aq.

Liquid.
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Psntane disulphonic acid CEUSO,H).,.
Formed from CClj.SOsH and ZnEtj in ether
(nse, A. 147, 145). Syrup.—KjA." 2aq : needles
(from alcohol).—BaA" 2aq. S. 14 in the cold,
0. 30 at 100°.—PbA".—ZnA" 4aq : plates.

• PENTA-THIOHIC ACIDS. ThJumia acids
under Sulphur, oztacids of, vol. iv.

n-PENTATBIACOHTANE G^^n„. [75°].
(331° at 15 mm.). S.G. '/ -7816; w -777 ; '§<>

•766. Formed by reduction of the dichloride of
stearone with H and P (Krafft, B. 15, 1715).

PENTENE V. Amylene. The name pentene
is also given sometimes to pentametbenyl tri-

hydride.

Sipenteue v. Terpenes.
PENTENOIC ACID C.H.O, i.e.

CHEt:CH.C02H. Propylidme-c^ticacid. (196°).
S.G. w -988. Made by heating propionic alde-
hyde with malonio acid, and HOAc at 100°
(Komnenos, A. 218, 166 ; Zineke a. Kiister, B.
22,494): Oil.—BaA'j: plates [270°!.—CaA'^aq:
nodules, v. sol. water and alcohol.— CuA'j : green
pp. [91°]. Yields Cafi at 175°.—AgA' : bulky
pp. The same acid (S.G. v -983) appears to be
got by adding sodium-amalgam to an alkaline
solution of C01;:CCl.C01:CCl.CO.iH derived from
pyrocatechin or o-amido-phenol. It combines
with bromine.

Pentenoic acid CMe^iOH-CO^. Dimethyl-
acrylic acid. [70°]. (195).

Formation.—1. From CHjPr.COaH by oxidis-
ing to CMea(0H).CH2.C0ijH and heating the pro-
duct with dilute HjSO, (Neubauer, A. 106, 62

;

W. von Miller, X. 200,261).—2. From-di-methyl-
allyl-carbinol by oxidising to 3-oxy-valeric acid
and distilling this acid with dilute H^SO, or treat-

ing its ether with PCI^ (Semljanitzin a. Saytzelf,

A. 197, 72; Ustinoff, J.pr. [2] 34,478; Bl. [2]

45, 255).—3. A product of the action of alcoholic

NaOBt on a-bromo-isovaleric ether (Duvillier,

0. B. 88, 913, 1209 ; 112, 1012 ; A. Ch. [5] 19,
428).—4. The chief product of the action of

iodoform on sodium isobutylate (Gorboff, J.pr.
[2] 41, 228).

Properties.—Monoclinio prisms; a:6:c=
1-53:1: -71; ^ = 74° 13'. SI. sol. water, v. sol,

alcohol and ether. Bromine combines, forming.

CsHgBrjOj [108°]. Converted into isobutylene
and CO, by heating for 30 hours at 220°.

Salts.—NaA'.—BaA'22aq: groups of needles.

—CaA'j.— CaA'j4aq.— ZnA'- 4aq.—CuA'„ 2aq.—
PbA'jaq.—AgA'.

Isomerides.—Aulyl-acetio, Anqelio, Teira-
METHTI.ENE CABBOXTLIC, and TlOLIC ACID.

PENTENYL ALCOHOL C^n,fl i.e.

CH2:CH.CHEt.0H. Vinyl-ethyl-ca/rUnol. (114°),

S.G. •856 ; "^ -840. Formed from acrolein

by successive treatment with ZnEt, and water
(Wagner, J. B. 16, 319 ; B. 21, 8349 ; Bl. [2] 42,
330). Pungent liquid. Yields on oxidation by
EMnOf propionic and formic acids, CO,, and
tri-oxy-pentane.

Acetyl derivative CsHg.OAo. (132°) at

748mm. S.G. § -913 ;
^" -893. Liquid.

Pentenyl alcohol CHjrCH.CHj.CHMe.OH.
Methyl-allyl-carbinol. (116°). Formed by the
action of zinc on a mixture of aUyl iodide and
acetic aldehyde (Wagner, B. 21, 3350). Yields
on oxidation a tri-oxy-pentane, formic and
acetic acids, and acetic aldehyde.

Pentenyl alcohol C,H,„0. Valeryhne hy-
drate. (115°-120°). .Got by treating its acetyl
derivative with solid KOH.

Acetyl derivative CjH„OAo. (135°). A
product of the action of AgOAc on OjHuOlj ob-
tained by combination of valerylene with HCl
(Beboul,,^. 1867,174).

Pentenyl alcohol CHj.OHtOH.CMeH.OH.
Methyl-propenyl-carbvnol. (118°). Formed by
the action of water on the corresponding pentenyl
chloride, which is a product of chlorination of

CHMe:CHEt (Kondakoff, B. 24, 931).
Pentenyl alcohol CH2:CH.CMej.0H. Di.

mcthyl-vinyl-carbinol. IsoprenAc alcohol. (99°).

Formed from C5H3CI, which is obtained from
isoprene and HCl (Gradziatzky, Bl. [2] 47, 168).
Smells like camphor. Dilute HjSO, at 100°
forms a hydrocarbon.

Acetyl derivative C^fika. (121°).

A pentenyl alcohol (125°-135°) is a product
of reduction of tiglic aldehyde (Lieben a. Zeisel,

M. 7, 67).

References.—Bbouo- and Ghlobo-pentenyl
ALOOHOL.

FENTEmrL-AUIDO-PHENYL UEBCAPTAN

C,H,<;|g^C.CH,Pr. Liquid, formed from 0-

amido-pheny] mercaptan and isovaleryl chloride

(Hofmann, B. 13, 8, 1223).—B'^H^jPtCl, : needles.

PENTENYLAMINE CjH.iN i.e.

CH,:CH.CH,.CHMe.NH,. (85°). Got by redu-

cing nitro-amylene with zinc and HCl (Gal, J,

1873, 333).

Pentenylamine CjHjNH,. YaUrylamirte. A
product of the action of KHj on ohloro-amyl al-

cohol (amylene chlnrhydrin) at 100° (Wurtz, A,
Suppl. 7, 89).—B'jH.PtClj : orange crystals.

PEHTENYL-BENZENE CH^.C^H,. (173°-

177°). S.G. ^84. Formed, together with a
polymeride C^jH, (0. 210°), S.G. sa -ge, by boil-

ing bromo-amyl-benzene CgH^.CHEt.CHBr.CH,,
with water (Dafert, M. 4, 153, 616)., Yields benz-

oic and acetic acids on oxidation.

PENTENYL BROMIDE v. Bbomo-amtlene.
PENTENYL THIOCAEBIMIDE C5H.NCS.

(190°). Formed from isoamylene bromide by
successive treatment with alcoholic NH, and
CS.. (Hofmann, B. 12, 990). Liquid.

PENTENYL-THIO-UBEA C5H,NH.CS.NH,.
[103°]. Formed from pentenyl thiocarbimide

and alcoholic NH, at 100° (Hofmann, B. 12,

991).
PENTHIOPHENE. The homologne of thio-

phene CHj<^Qg;Qg]>S, known in some of its

derivatives (Krekeler, B. 19, 3270).

PENIIC ACID C.H,0, i.e.^^cH>°'
[128°]. A product of the action of alcoholic

potash on bromo-ethyl-acetoacetio ether (De-

marijay, Bl. [2] 27, 483 ; G..B. 88, 126). Got

als6 by heating bromo-ethyl-acetoacetio ether at

100° (Wedel, A. 219, 104). Trimetrio crystals,

T. soLhot CHCI,.
Salts.—NaA'aq.—KA' |aq: v. e. sol. water.

MgA'j 5aq.— CaA', aq.— BaA'j 2aq.— ZnA', 6aq.

—MuA', 4aq.

Ethyl ether H^eI^CH^O- ^oL w. 163

(obs. by Baoult's method) ;
(calo. 156) (Moscheles

a. Cornelius, B. 21, 2607 ; 22, 244). Liquid.
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Phenyl hydraside 0,HaOa(N2HPh).
Crystals (from alcohol).

PENTIliENES O5H,. Pentylenes. Pentines.
Mol. w. 68.

_
Of the eight possible isomerides,

three are derived from acetylene and precipitate
ammoniacal silver and cuprons solutions; the
remaining five, so far as they are known, give
no metallio derivatives. The following are
known

:

1. Fropyl-acetylene CH3.CHj.CHj.CiCH.
,(48°-49°). Methyl-propyl-ketone by action of
JPCl, gives a dichloride, from which alcoholic
ipotash withdraws 2HC1 (Friedel, Z. 1869, 124).
f'orms liquid dibromide (190^) and tetrabromide
((275°) (Bruylants, B. 8, 411).

2. Isopropylacetylene (CH3)jCH.C:CH.
|(28°-29°). The chloride from isovaleric aldehyde
>(Bruylants, B. 8, 413) or isopropyl-ethylene
iQromide, is decomposed by alcoholic potash
•{Eltekow, Flawitzky, Krylow, B. 10, 707 and
1102). Oxidised by chromic liquor into acetone,

laeetio, and isobutyric acids. Bromides liquid,

(CsHjBrj (175'>), C^HsBr, (275°) (Bruylants, B. 8,

407). The silver compound C^HjAg is white,

idissolves slightly in ammoniacal silver nitrate

solution, and crystallises therefrom in small
prisms. Converted by a solution of iodine in
KI into the compound Cfi,l (140°).

3. Eltekow (B. 10, 1904), by treating com-
mercial amylene with sulphuric acid (dil. with

^ vol. HjO) at 0°, obtained an insoluble amylene,
the bromide of which, by the action of EHO,
yielded a mixture of two hydrocarbons, of which
one, the smaller amount (3S°), gave a pp. with
ammoniacal silver solution. This he believed

to be isopropylacetylene, though diSering from
the compound described above in b.p.

4. Valerylene. This name was given to the

liquid (44°-46°) obtained by Eeboul (A. 131,

238) from the dibromide prepared fro^ com-
mercial amylene. This substance is a mixture
from which Eltekow obtained the hydrocarbon
described nnder 8, and a larger quantity of

another (51°-52°), which is stated (B. 10, 2057)

tto yield acetic and propionic acids by treatment

twith chromic acid. Hence Eltekow ascribes to

lit the formula, CjHj.C-C.CHj, although it does

mot yield metallio derivatives. Eeboul's valeryl-

>ene, heated to 250°-260°, yields a terpene

iC„H„ (180°) fBouohardat, B2.[2] 83, 24). Strong

isulphuric acid converts it into a hydrate

(C,^„ HjO and polymerides CijHjj, &c. (Eeboul,

A. 143, 372). Yields a dibromide, which on
treatment with alcoholic potash gives CsH-Br,

OtH, (valylene), and valerylene (Eeboul, A. 135,

372). Valerylene tetrabromide CsHjBr^ is liquid.

6. Piperylene (42°) (Hofmann, B. 14, 665).

Distinguished by the production of a crystalline

tetrabromide, fusible [114*5°] and volatile with-

out decomposition. Gives no pp. with solu-

tions of silver or copper, and probably has the

constitution (CH3)jO:0:CHj, or tt-dimethyl-

allene. V

6. Isoprene (about 37°). Originally obtained

(«. Gr. Williams, 2V. 1860, 241), along with

caoutchene and heveene, by destructive distilla-

tion of caoutchouc (q.v.). Formed also in notable

quantity by the action of very low red heat upon

turpentine oil and its isomerides (Tilden, O. 3.

JA, 410). A colourless, limpid liquid, S.G. -6823

at 20°. Oxidises rapidly on exposure to air.

forming a syrupy compound which, on being

quickly heated, often explodes. Contact with
strong acids in the cold converts it into a
substance apparently identical with caoutchouc.
Combines violently with bromine, forming a
tetrabromide which remains liquid at —20° and
is decomposed by distillation. Absorbs hydro-
chloric acid, forming a mixture of mono- and
di-hydroohlorides: CsHs2HCl (145°-150°), un-
stable liquid. Oxidised by chromic acid to

carbonic, formic, and acetic acids ; by nitric

acid to oxalic and a small quantity of undeter-
mined acid.

Heated to 280° isoprene in converted into,

dipentene C,gH,g, identical with the product from
turpentine («. Terpenes) (Bouchardat, (7. B,.

87, 654 a. 89, pp. 361, 1117). W. A. T.
PENTINENE CAEBOXYLIC ACID v. Hbxi.

NOIO ACID.

Fentinene tricarboxylic acid C.H.oO, i.e.

CjH5.C(C0,H)j.CHj.C0jH.
A.Uyl-ethan6 triewrboxylic acid. [151°].

Got from its ether, which is made from sodium
ethane tricarboxylic ether and allyl bromide
(Hjelt, B. 16, 883). At 160° it splits up into
allyl-succinic acid and COj.

Ethyl ether'EA,k>" (c.282°).

PENTINOIC ACID CjHjOj. [206°]. A pro.

duct of the oxidation of oil of turpentine by
HNO3 (Boser, B. 15, 293). Tables (from water);
si. sol. water.

PENTimrL ETHYL OXIDE 0,H,jO, i.«»

C,H,.0.CjH5. (125°-130°). Formed from
CjEgBr.OEt and alcoholic potash at 155° (Ee-

boul, A. 133, 86). Light oil. Combines with
bromine.

PEIfTOIC ACID V. Yalebio acid.

PENTONENE C^H,. (42;S°). S.G. -803. V.D.
2-45. Occurs in oil deposited by compressed
gas derived from bituminous shale (Etard al

Lambert, 0. B. 112, 945), Oil polymerises in

the cold, becoming CigH,,, which forms crystal'

lineC,i,H:,j2HjS0i.
PENTONYI. ETHYL OXIDE 0,H,„0 U.

CH;C.CH,.C(OEt):0Hj. (155°). V.D. 3-87. Got
by heating di-ohloro-pentinene CH2(CCl:0Hj)j
with alcoholic, potash (Combes, A. Gh. [6] 12,

228). Colourless liquid, with unpleasant smell.

PEXIOSE. Kame given to cpq^pbunds re-

sembling glucose but having only 5 atoms of

carbon in the molecule ; e.^. tetra-oxy-valerio

aldehyde^^
PENTYL. Another name for the radicle

Aunii.
PENTYLEWE v. Amylene and Fentdiene.
PENTYLEHE-GLYCOL v. Di-oxy-pentane.
PENTYLIC ACID is Valebio acid.

PENTYLXDENE v. Amtmdenb.
PEIftYLIDEITE-ACETOHAIIINE v.Aceion-

AMINE.
PEPPEE OIL. S.G. i2 -875. The oU of

Mack pepper is Isevorotatory («=— 3-2°) and
contains a terpene (166°) which is liavorotatory

(0= — 7"8°) and gives a crystalline tetrabromide
(Eberhardt, Ar. Ph. [3] 25, 615 ; cf. Dumas, A.
15, 159 ; Soubeiran, A. 34, 327).

PEPPEEMINT OIL. The essential oil from
Mentha piperita contains menthol, CigH^gO, and
a liquid terpene. The oil obtained by distilling

M. arvensis deposits crystals gf menthol, and ap-
pears also to contain C„H,90,an inafltiveproduct
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of oxidation ot menthol (Moriya, C. J. 39, 82).

The oil from M. viridis contains a terpens and
0„H„0 [225°] (Gladstone, C. J. 17, 1).

FEFSIK. The digestive ferment ot the
stomach (Schwann ; Briicke, SUb. W. 43, 601

;

Schmidt, A. 61, 311). It also occurs sometimes
in the urine (Stadelmann, Zeit. Biol. 25, 208).

Prep<urancm.—1. The glandular layer of the
eitomach is extracted with dilute phosphoric acid.

the acid ppd. by lime-water, and the pp. dissolved
in dilute HCLA.q ; the solution is then dialysed
(Maly, J.pr. [2] 11, 104).—2. The mucous mem-
brane of pigs' stomachs is macernted with water
containing HClAq and the pepsin separated
from the filtrate by adding NaCl (Scheffer, Ph.
[3] 2, 761, 788, 843).—8. The mucous mem-
branes are kept 24 hours otter death, and then
extracted with glycerin. The extract is ppd.

with aloDhol (Wittich,/. 1870,894; Podwyssozky,

Pf. 89, 62).

Properties.—^Amoiphons, Does not give th«
xanthoproteic reaction, and is not coloured by
H2SO4 and sugar. It renders insoluble proteids

soluble, converting them into peptones; this

action is greatly enhanced by tiie presence of

05 p.o. HOI. Digestion is more rapid at 37*

than at 24°. Dry pepsin does not lose its power
by heating to 100° (Huppe, C. J. 44, 101).

According to Qautier (C. B. 94, 1192), pep-
sin contains some insoluble amoiphoua
granules which also possess digestivepower
in presence of HClAq (c/. B6champ, C, B.
94, 970).

FXFTOIfES V. Fboieidb.
FEB. Use of thisprefix applied to inor-

game compounds ; tot per- compounds and
per- salts v. the element the per- compound
of which is sought for, or the salts to the

name ot which per- is prefixed. Thus
peroxides are dealt with under Oxides;

peroxide of nitrogen under NimoaBN, ox-

ides OF ; perchloric acid under OhiiObinb,

oxTACiDS or ; permanganates under Man-
ganese, OXTAOIDS OF.

FEBEIBINE C„H2,N,0. [124°]. An
alkaloid, occurring with geissospermine in

the bark of Pao Pereiro (Geissospermum
Vellosii, Feckolt). It is separated from
geissospermine by ether (Eiesse, A. 202,

147). Amorphous powder, nearly insol.

water, v. sol. alcohol and ether. Gone.

H2SO4 gives a violet-red andHNO, a purple

red colour. — B'2H2PtCl,4aq: yellowish

amorphous pp.
FEBIODIC LAW. In the history ot

modem chemistry we find several attempts
to trace connections between the properties

of the elements and their atomic weights.

Dobereiner ((?. A. 26, 331) was the first

to show that a simple relation exists be-

tween the atomic weights of closely re-

lated elements. Ca, Sr, and Ba are very

closely related elements, and the atomic
weight of Sr is the mean of those of Ca
and Ba. Again, Se has an atomic weight
equal to the mean of the atomic weights

of the closely related elements S and Te.
This doctrine of triad groups was further

extended by Dumas {J. 1851. 291), Eremera
(P. 85, 66), and Lenssen {A. 103, 121).

Iienssen endeavoured to embrace all the

elements in a classi&catory system com-
posed ot 20 triads. Fettenkofer {A. 105,

188) pointed out that the atomic weights of

analogous elements, e.g. the alkali metals,

form simple arithmetical series, and ha
emphasised the analogy between such na-

tural families of the elements and tha
homologous series of organic compounds.
Erepiers (P. 83, 66), Gladstone (P. M. [4]

6, 313), (Jooke (Am. S. (2) 17, 387), and Dumas
(C. B. 46, 709) followed' with generalisations dif-

fering only in detail from that ot Fettenkofer.

These discoveries did not, however, herald

any immediate great advance. It was, of course,

interesting to find that elements showing grada-
tional similarity of properties possess atomia
weights, which are also, so to speak, nomericallj'

similar ; but the newly discovered relationshipt
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did not result in immediate practical applica-
tions, and did little more than emphasise pre-
existing natural olassifioations. The investiga-
tions altogether failed to afford a generalisation
capable of embracing the groups of related
elements in a complete classifioatory system.
Instead of furnishing one inclusive scheme
dealing with all the elements, they rather
favoured a classification consisting of a number
of isolated and partial systems, each system
comprising only very closely allied elements, a
classification similar in its imperfections to that
which would have resulted in organic chemistry
had chemists been content to differentiate em-
pirically alcohols, aldehydes, and acids, without
any knowledge of the relationships existing

oblivion from which it has but lately been with-
drawn to the light of day (v. N. Dec. 26, 1889

;

O. N. 63, 51).

Newlands was the first to look beyond the re-

lations of analogous bodies merely, and to insist

on a relationship of a higher order, connecting
the properties and atomic weights of all the
elements taken collectively.

This relationship, first roughly indicated by
Newlands in 1864 (O. N. 10, 94), was further
developed in 1865 under the title of the law of
octaves as follows :

—

'It the elements are arranged in order of their cqaf-
valents, with a few slight transpositions, as iu the

'

accompanying table, it will be obserred that elements
helon^g to the same group usually appear on the same
horizontal line :

—

H
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Contemporaneously with the enunciation of
tho periodic law by MendelfiefE, but quite inde-
pendently, L. Meyer (A. Suppl. 7, 354) showed
that such a periodic curve results when the re-
latively measurable property considered' ia
atomic volume (at. wt. -s- S.G. in solid state). In
fact, nearly every measurable property—phy-
sical and ohemioo-physical—has been investi-
gated, and in every case the law has been sub-
stantiated.' On examination of the characteristic
ultra-violet spectra of the elements. Hartley
(O. J. 41, 84) found these to vary periodically in
such a way that elements belonging to the same
group have analogously disposed spectra; in
fact, Hartley made use of this generalisation in
assigning Be {vide infra) a place in the periodic
system (O. J. 43, 316 ; see also Lecooq de Bois-
baudran, C. N. 1886 (2) 4). Laurie (P. M. [5] 15,
42) obtained periodic curves when he plotted out
the values of the heats of formation of haloid
compounds of the elements in diagrams in which
atomic weight was taken as the other variable.
In this connection also Carnelley investigated
the melting-points, boiling-points, and heats of
formation, of the halogen compounds of the ele-

ments (P. M. [5] 8, 1) ; the colours of corre-
sponding compounds of the elements (P. M. [5]

18, 130) ; the occurrence of the elements in na-
ture (P. M. [5] 18, 194) ; the salient physical
properties of the compounds of the elements with
alkyl radicles (P. M. [5] 20, 259) ; and finaUy
the magnetic properties of the elements {B. 12,

1958). Carnelley and Walker have examined
the relation of the phenomenon of the complete
dehydration of hydrated oxides to the periodic

law (0. J. 63, 59). Prud'homme (0. B. 112,

236) found that the shades produced by using
different metallic oxides to fix one and the same
colouring matter varied periodically with the
atomic weights of the metals. Brauner and
Watts found confirmation of the law in studying
the molecular volumes of the oxides {B. 14, 48).

Boberts-Austen experimented with a like result

on the tenacity of gold when alloyed with about

^ -2 per cent, of othermetals (Pr. 43, 425). Becently,
Sutherland {P. M. [5] 30, 318) has asserted a
periodicity of the vibration-periods of the atoms
of elements at their melting-points.

For a fairly complete summary of such in-

vestigations showing that the atomic weights of

the elements are the true variables which deter-

mine the properties of matter v. Meyer's Modem
Theories of Chemistry, pp. 119-154.

At first sight it might seem that the best
method of giving detailed .expression to this

periodic law would be the geometrical one of
tracing periodic curves as above indicated ; but
in the present state of science this is impossible,
for we have yet to learn methods of measuring
chemical properties. Further, the periodicity
which MendeUefC asserts is peculiar in its dis-

continuity, and contrasts strongly with the con-
tinuous periodic curves of the geometer, such,
for instance, as the curve of sines. Conclusions
respecting any point on such a curve as the curve
of sines, where the periodicity may be called
continuous, are warranted; but unless geome-
trical analysis be modified in a special manner

ii,
' ,^' ^O'JM be noted, however, that the speoifio heats of

the aemente In the nlld state do not vary periodically with
the atomio weighta.

the connecting by a continuous curve of the loci

of intersection of ordinates and abscisses in a co-

ordinate system, of which properties and atomio
weights are the variables, amounts to a virtual

negation of the indivisibility of atoms, and to an
assertion that the number of elements is infinite.

No elements intermediate between, e.g., silver and
cadmium, and with atomic weights between
107*6 and 112, are known. Even if they existed,

we could not for a moment suppose that they
would form oxides with formulie containing a
fractional number of oxygen atoms. Yet, as will

be seen later on, if the periodic law were repre-

sented and interpreted geometrically it would
certainly involve not only the existence of such
intermediate elements, but also the existence of

oxides and other compounds incompatible with
the fundamental conception of modern chemistry
—the conception of the atom.

For these and similar reasons it is not only
desirable but imperative that the periodic law
should have a non-geometrical representation at

present. Let the elements (hydrogen excepted)

be arranged in order of their atomio weights. It

will then be found that the properties vary gra-

dually as the value of the atomic weight in-

creases ; that when the eighth element is reached
we have reproduced in varying intensity many
of the properties characterising the first. Tho
same is true of the fifteenth element. Similarly,

in the ninth and sixteenth elements we have the
recurrence of the properties of the second in the

series, and so on.

If now, instead of this linear disposition, we
arrange the elements in two dimensions, placing

elements with analogous properties in the same
vertical lines, and if we suppose that certain

elements exist which have not yet been isolated,

we obtain the table on the following page (taken

from Brauner (C. /. 41, 68), and difiering in slight

details from the one first proposed by Mendel^eff),
consisting of twelve horizontal rows and eight

vertical columns.
The horizontal rows are called series,' and

consist of elements whose properties vary gra-

dually from one member to the next. It will be

seen that hydrogen, on account of the anoma-
lous relations between the value of its atomio
weight and those of succeeding elements, is re-

garded as constituting a series in itself. The
vertical columns are called ' groups,' and com-
prise elements with similar properties, i.e. ele-

ments which would occur at comparable points

on periodic curves, could such be traced as

already indicated. The similarity in properties

shown by members of a group is a regularly gra-

dationed one, and while in a series the properties

of the elements vary in kind, in a group the

variation is, speaking widely, one of degree only.

It wiU be noticed that the perfect symmetry

of the table and the analogy which for the first

few series it shows with the notes of the dia-

tonic scale disappear when the end of the

fourth series is reached. The three elements Fe,

Ni, and Co, following upon Mn, and showing no
analogies with the elements of Groups I., II., and

III. respectively (where, guided solely by con-

siderations of symmetry, we should be inclined

to locate them), inaugurate the eighth group of

MendeUefE's table ; a group containing many
of the more important industrial metals, all ve^



PERIODIC LAW. 611



813 PERIODIC LAW.

into fainiliea is by some regarded as superfluous
;

this group, it is said, is more conveniently
studied as a whole, for now the ' group oharao-
teristics ' predominate over those of the families
(«. vol. ii. p. 210).

The elements constituting the eighth group
have so many characteristic properties in com-
mon that subdivision of the group in any way
would be artificial and unnecessary.

There have been various other methods (di-

and tri-dimensional) suggested for representing
the periodicity in properties of the elements, but
none of them perhaps sums up the facts known
more simply and clearly than Mendelteff's table
(i). Meyer's Modem Theories, p. 120 ; Eeynolds,
2^.34, 423; Crookes, O. J. 53, 503 ; Bayley,P.M.
[5] 13, 26; Eremers, Physikalisch-chemische
Untersitchungen, Wiesbaden, 1869-70; Baum-
haner. Die Beziehtmgen swischen den Atom-
gewichte tmd 4er Natur der Elemente, Braun-
schweig, 1879).

On inspecting his table in the light of known
facts, MendeUefi was led to make the following

generalisations :

—

(i.) Excluding Series 2, the most markedly
non-metallic elements occur in odd series.'

bicarbonate, its difficultly soluble carbonate, and
in the formation of diglycoUic acid by the inter-

action of LiOH and monochloracetic acid. N is

more closely related to P than to V; to S than
to Cr. Again F and Mn contrast very strongly.

On this account MendeUeff has styled the ele-

ments composing Series 1 and 2 TypicalElements.
Though the differences (averaging about forty) be-

tween the atomic weights of Na and Mg (Series 3)

and those of the corresponding elements Cu and
Zn (Series 5) are greater than those derivedfroma
consideration of Series 2 and 4, yet the properties

of Na and Cu on the one hand, and of Mg and
Zn on the other, contrast so strongly, in Men-
del£eff'B opinion, as to induce him to enrol Na
and Mg also among the typical elements. It is

open to question whether the differences between
Mg and Zn are sufficient to justify the clas'sifi-

cation of the former as a typical element ; most
chemists would probably find in Na the limit of

the typical elements. Meyer, however, insists

that the differences between Mg, Al, Si, and the
other members of the corresponding groups is

such as to justify the enrolment of these three
substances among the typical elements, as

follows :

—

Types LiBeBONOP — —
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga —P S 01

As Se &c.

(ii.) Omitting Series 2, only members of odd
series form compounds with organic radicles

(the organo-metaUic compounds).' Just as the

hydrides of Pd, Cu, and Nb contrast strongly

with the hydrides of elements belonging to odd

Na Mg Al Si

Tet the typical elements after nitrogen exhibit

so little analogy with the groups placed below
them in the above scheme thai Meyer proposes
the following as perhaps a more scientific dispo-

sition of the typical elements :

—

N
Li Be B

O F Na Mg Al Si

P S 01 K
Ab Se Br &o.

Ca So Ti V Cr Mn Fe Co Ni Cu Zn Ga —

aeries, so organic compounds of members of even

series (should such be hereafter discovered) will

possess properties very different from those of

similar compounds with which yre are at present

acquainted.

Mendel^eS expressly omits Series 2 in making
these generalisations. If, excluding the very in-

complete Series 10 and 12, we tabulate the dif-

ferences between the atomic weights of corre-

sponding elements of Series 2 and 4, 4 and 6,

6 and 8, we find that, whereas the mean difference

of corresponding elements of consecutive series

is about 42, the mean difference for Series 2 and 4

is only 34-5. Since properties and atomic weights

are dependent, we should expect from the above

relations that the properties of the elements of

Series 2 would contrast with the general pro-

perties exhibited by the other members of the

families which they head. Such is actually the

case to a greater or less extent with all the mem-
bers of Series 2 ; e.g. Li differs from the other

alkali metals, and approaches the alkaline earths

in its insoluble phosphate, its easily soluble

' To render these generalisations unconditional Walker
(C y. 63, 251) bas proposed that H to F be regarded as
constituting Series 1, Series 2 being regarded as wanting.
If this proposal Is adopted, it becomes ha^-dly necessary to
differentiate typical elements (v. infra),

• Recently it has been shownbyWinUer (B. 24, 873, 1966)
that the same generalisation can Marcely be applied to the
hydrides alsa

Some go still further than Meyer, and regard

H to 01 inclusive as typical elements ; but such
extreme views can scarcely be regarded otherwise

than as unwarranted subordination of fact to

considerations of symmetry suggested by Men-
del^eff's table,

MendeUeff compares his so-called typical

elements to the lower members of homologous
series in organic chemistry, which, as is well

known, possess many properties peculiar to

themselves and unrepresented in the higher

members. In this connection contrast H^O and
OH4O with the higher alcohols of the CnH2„4^0
series.

While some disapprove of the title ' typical

elements,' maintaining that this nomenclature

connotes exactly the opposite of what it should,

seeing that the typical elements are by no means
types (as this word is generally understood) of

the groups or even of the families which they

head, others attempt to justify MendeMeff's

nomenclatui^. The former would reohristen

the typical elements as anomalous elements

;

the latter would either find in the typical ele-

ment of the group a combination of individual

characteristics of each of the constituents of the

sub-groups (vide vol.ii. p. 207), or in the typical

elements as a class a representation of the gamut

of variations of chemical properties.

(iii.) The passage from even to odd series ia
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Bacompanied by a more gradual change in the
properties of the elements than is the passage
from an odd to an eyen series. This fact is in a
manner emphasised in MendeUeff's second table.

iiv.)
As the at. wt. increases in each group :

—

a) The elements become more electroposi-

tive, and their oxides become more basic. This
is well exemplified by the oxides of the types
RjOj and EjOj formed by the elements of Gr. V.

{$) Corresponding compounds of the ele-

ments become more easily reduced. This is

well instanced in the triplets S, Se, Te, and Cu,
Ag, Au.

(7) There is a tendency to form stable oxides

(and the salts corresponding to these) contain-

ing less O than the maximum salt-forming

oxide characteristic of the group {vide infra).

Thus, the characteristic oxide of Gr. V. is of the

type iifi„ and the haloid and oxyhaloid salts of

the lower members of the group P, V, Nb,
belong to this form, e.^. PFj, VOCI3, NbCls

;

but Bi, which is the highest known member
of Gr. v., forms salts corresponding to the oxide

E^O,. Again in Gr. lY. no oxide of Si having the

formula SiO is known ; SnO is known but is un-

stable ; while FbO figures as the stable oxide of

lead.

(v.) Periodicity of valencyand limiting forms.

It has long been admitted that the atoms of

those elements which form hydrides are limited

with respect to the maximum number of H
atoms which they can hold in combination, but

it was only with the introduction of the periodic

law that it was noticed that this limited power

of combining with H atoms varies in a regularly

periodic manner with the atomic weights. Little

is as yet known of metallic hydrides, so that we
have to look to Groups IV.-VII., consisting of

what may broadly be called the non-metals, for

a confirmation of this periodicity.

For instance :

—

Gr. IV.furnishes us with OH^, SiH,

;

Gr.V NH3,PH3,AsH„SbH,;
Gr.VI. „ „ OH„SHj,SeH,,TeH,;
Gr.Vn. „ „ PH,ClH,BrH,andIH.

In the same way, but more perfectly, the law

teaches us that the maximum nimiber of oxy-

gen atoms with which the elementary atoms

can severally combine to form definite salt-form-

ing oxides—either acidic or basic, as the case

may be—also varies periodically with the atomic

weights of the elements. The oxides charac-

teristic of Gr. IV. are of the type BJO, (or BO.J,

those of Gr. V. of the type BjOj, and so on regu-

larly till we come to the eighth group, which has

maximum salt-forming oxides of the type R^O,

(or ROJ. In carrying back this regularity to the

groups I.-IV., consisting for the greater part of

metals, we find that it assigns to each of these

, groups exactly that type of oxide which we know

to be characteristic of the individual members

of the group. Hence we are justified in broadly

asserting that the types of the hydrides (so far

as they are already known), as well as those of

definite salt-forming oxides, are periodic func-

tions of the atomic weights of the elements. At

the present time they are merely considera-

tions of a regular periodicity, and not facts

actually known, that lead us to assign BjO, to

Group VII. as its characteristic oxide. Huonne,

M far as we know, forms no oxides at all ; and

the highest halogen oxide is of the tjpe B^O,.

In fact, Mn is the only member of the group

that has an oxide conforming to the tjrpe B^O,.

Tet, having regard to the successes (to be de-

tailed later) attendant on other predictions of

the law, founded only on considerations of sym-
metry and general plan, all this is simply tan-

tamount to admitting that the conditions of the

existence of such oxides as GI2O,, L,0„ &o., are

legitimate subjects for research. Again, in

Gr. VIII. the only oxides of the form BO, yet

isolated are BuOj and OsOj ;
' but chemistry is

by no means a completely worked-out science

wanting nothing, and the periodic law would
be at fault did it fail to mirror forth such short-

comings and imperfections as still exist. The
forms of complex oxyacids are determined by
the forms of the maximum oxides, and may be

derived from these by replacing by its equiva-

lent (OH) J orHj. Thus from SO, we can derive

the chief oxyacids of S: S08(OH)2, SOjH(OH),
and SOjHj.

The highest compounds of the elements with

halogens also correspond in type to the maxi-

mum oxide forms, and therefore exhibit a regular

periodicity. In many cases, however, e.g. TeCl,,

IOI5, AsC^, only haloids lower in type than the

maximum oxides are known ; but in no case is

a simple haloid known of higher type than the

maximum oxide of the element considered.

Against the doctrine of a maximum oxide-

form peculiar to all the members of each group,

and of the types assigned (Table, top p. 811), the

existence of such oxides as K^O,, BaO,, &o., has

been adduced. In reply it has been pointed out

that these oxides belong to the classof peroxides,^

all of which are distinguished by their instability

in the presence of the so-called ' contact agents,'

as well as by their inability to form correspond-

ing salts with a given basic or acidic oxide, as

the case may be ; and that a generalisation ex-

plicitly extending only to salt-forming oxides,

strictly so called, cannot be impugned by con-

siderations originating in the study of a class of

bodies lying whoUy without the pale of its juris-

diction.

Yet this reply is scarcely satisfactory ;_for in

certain cases we are bound, in order to justify

the principle advanced, to recognise such bodies

as PbOj and BijOs—-oxides currently regarded as

peroxides. But FbO, is undoubtedly an acidic

oxide, forming with basic oxides the correspond-

ing plumbates, and BijOj would also seem to

have the power of forming with strong basic

oxides unstable bismuthates—so unstable, in

fact, that their true composition is still very

doubtful. Hence MendeUeff (B. 15, 242) asserts

that the oxides in question are not peroxides ; for,

according to him, true peroxides such as BaO,,

OrjO,, TiOs, HjOj, cannot form corresponding

salts,^ and must of necessity contain relatively

• Some at the recently isolated carbonjl oompoundi o<

tbe elements of Gronp YIII. conform to type 110. ((7. /. 57,

749 ; 69, 1090 ; C. B. 112, 1481).

It seems more tban probable that a wider stndy of the
higher forms of oxidation will result not only in the dis-

covery of several new peroxides, but also of a distinot

periodicity of type amongst tills class of bodies also.

The recent isolation of persulphates, U'SO„ by
Berthelot (0. B. 112, 1481) and Uarsball (0. J. 59, 770
does not harmonise with Mendel^eff's vlewa I7ar does

pochard's work (C B. 112, 720, 1060) on higher oxidised

compounds of Mo and W.
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more than do the maximum salt-forming
oxides (acidic or basic) as defined by the periodic
law (v. also Piooini, B. 18, Bef, 255). Still the
case of CuO (which cannot be regarded as a
peroxide) presents a difficulty, if Cu is rightly
placed in Gr. I. ; for, in accordance with this
position of Cu among the elements, the principle
under discussion would lead us to expect a
maximum salt-forming oxide of the formula
CujO.

In conclusion it may be said that although
there undoubtedly is some connection between
the at. wts. of the elements and the types of
oxides they form, yet with the imperfect methods
which we have of representing the periodic law,
and in the absence of any firmly grounded and
generally recognised classification of oxides, it is

impossible to give a hard-and-fast enunciation
of this connection.

_We may assert that, so far as we are aware,
a single atom of an element combines with at
most four atoms of or four atoms of H. The
periodic law teaches us that the hydrogen-hold-
ing power of the non-metals decreases regularly
with increasing at. wt., while the oxygen-holding
power, as measured by the group-oxides, in-

creases regularly in such a way that the sum of
the number of equivalents of both is equal to
eight. For instance, S combines with two equiva-
lents of H to form H^S; it cannot, therefore,

form a higher salt-forming oxide than SO,, which
contains six equivalents of O.

Some chemists have proposed to extend this

principle to the metals, i.e. to Groups I., II., and
III. Since Na combines with one equivalent of

to give a salt-forming oxide, it must, they
argue, combine with not more than seven equiva-
lents of H or its equivalent. Similarly Ba com-
bining with two equivalents of must combine
with six equivalents of H; and so on. But
Brauner {Sitz. W., ' Math.-natnrwiss. Olasse,' 84,

1165) would go still further. Let X denote a
single equivalent of any element or radicle

(X = H, 9, |, ~, OH, Ac.) i
then he asserts

that the whole of the compounds of Na will be
constituted on the types NaX or NaX„ or on
types intermediate between these two ; that all

the compounds of Ba will be constituted on some
of the types included in the schemeBaX^ . . . BaX^,
and so on. In short he would make out that
there are certain limiting forms defining the
complexities not only of the binary, but of all

the compounds formed by each element, and
that the ratigfi of these limits varies regularly
and periodically with the atomic weights. In
order to substantiate this view, recourse has been
had to formulie not yet authorised by Avogadro's
law, and sweeping assumptions are made as to
the dispositions of the constituent atoms or
atomic groups in the molecules or reacting
masses of the bodies taken to exemplify this
doctrine of limiting forms. Thus, out of all the
numerous compounds of the alkali metals, the
only one that can be found conforming to the
type EX, is the substance NaOH.SH^O, and then
only provided we manipulate the constituent
atoms as foUows : Na(OH)(OH)aH(,. Si belongs
to Groap IV. ; therefore, according to Brauner,
all its compounds ought to be of the type BXi,.

Its oxide SiOj certainly conforms to the rule,

but the highly characteristic body SiH^F, does
not. Again, can such compounds of Ft as
Ptai^SHjO, PtCljaHCieHjO, &e., be regarded as
belonging to the type BX,7 These are one or

two examples, out of very many, of the kind of

difficulties that stand in the way of a fuU recog-

nition of Brauner's extension of Mendeldeff'i
views {v. Classification, yoLii. pp. 210-13).

The idea that the valencies of the atoms vary
regularly and periodically with their weights is

one which has often been mooted, but in the
absence of any recognised definition of valency
it is an idea difficult to criticise.

If, as was originally done, the valency of an
element be referred back to some constant ob-
jective attribute of the atom, and measured by
the number of H atoms with which the given
atom can combine, a partial periodicity involving
only groups 17.-711. is undoubtedly apparent.

Groap
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eiation of the periodic law the valnes for the
Btomio weights formed a Beriea of isolated and
purely empirical nnmbers ; the atomic weight of
an element once ascertained, there was nothing
in the actual numerical value itself, even when
considered along with the properties, either to
confirm or cast doubt on it as the true atomic
weight. But the periodic law teaches that the
atomic weights are by no means disconnected
quantities, but that, taken in connection with
the properties of the elements, their values con-
stitute a series of mutually corrective numbers

;

in short, the law gives significance to the ex-
pression • the probability of an atomic weight.'

In dealing with this aspect of the law it will

be well to distinguish two sets of cases :

—

a. Those in which the law has actually fixed
certain atomic weights indeterminable at the
time by other means.

p. Those in which the law has merely served
to correct the values of atomic weights ' inaccu-
rately determined by the usual methods.

As illustrative of a we may consider the case
of Be.' The equivalent of Be having by accurate
experiment been fixed at 4*51, it follows that the
atomic weight must be numerically equal to

n X 4-51, where n is an integer. At first chemists
were led to assign the formula Be^O, to the oxide
of Be on account of its isomorphism and many
points of similarity with Al^O,. This taken in

conjunction with the analysis of the oxide makes
n = B, and consequently fixes the atomic weight
as 13*5. But Brauner repeatedly emphasised the
view that the oxide of Be has the formula BeO,
and that Be has therefore the atomic weight 9.

The keynote of the many arguments advanced
by Brauner in favour of his views was the in-

compatibility of the existence of an element with
an atomic weight of 13-5, and having the pro-

perties of Be, with the system of the elements as
arranged and classified by the periodic law.

In this system he argued that, not only was
there no room for an element at. wt. 13*5, but
that the proved existence of such an element
would be totally subversive of the law. On the
other hand, he pointed out that a vacancy ex-

isted in Series 2, Group II., for an element with
an atomic weight equal to 9 ; and a careful exami-
nation of the relations of the members of Series 2
as a whole to those of other series, taken along
with the known relations of beryllium to the
magnesium group, absolutely demanded in his
opinion the filling up of this vacancy with the
element beryllium. Brauner's views were fully

confirmed by^ Nilson and Fettersson, who suc-
ceeded in taking the vapour density of beryllium
chloride ; the application of Avogadro's law to
their results gave the atomic weight of Be equal
to 9 and the formula of the oxide BeO.

We are inclined to wonder that the question
of the atomic weight of so rare and compara-
tively unimportant an element as Be has origi-

nated such a large amount of work and stimu-
lated such lively discussion, unless we remember
that a question of much greater import than the
atomic weight of Be was at issue ; the validity of
the periodic law itself was at stake. And it is of
interest to note that MendeUeff regards the sub-
stantiation of Brauner's views on Be as aconfir-

' In what immediately follows the values given (or
Momle weigbta and equivaleuts are only approximate.

mation of his law of the same order as the dii-

. COvery by Kilsonof Sc,the ekaboron of prophecy.
In a similar way the suggestions thrown out by
the periodic law anent the atomic weights of U,
Ge, and In have all met with corroboration. Up
to the date of the periodic law, P61igot's value 120
(= three times the equivalent 40) was received
as the atomic weight of U ; but MendelSefC (2.e.

178) suggested six times the equivalent, or 240,
as the correct atomic weight, thus conferring

on U the distinction, which it is now universally

admitted to hold, of being the element with the
highest knovm atomic weight.

In 1870 the recognised atomic weight of Cs
was 92 (2 X 46). Mendel^efE (2.c. 186), however,
showed that no place existed in the system for

an element with this atomic weight, and showing
the properties of Ce, but that a suitable vacancy
existed in Group IV. Series 8, if Ge was regarded

as having an atomic weight one and a half times

the then accepted value. MendeUeS's proposal

has been fuUy justified by later work on the

cerite metals (C J. 41, 68).

The equivalent of In is 37*8, and formerly its

atomic weight was taken equal to twice this, or

75-6. But MendeUeS {l.c. 174) showed the ne-

cessity of trebling the equivalent, thus assigning

the value 113*4, which is now accepted, to the

atomic weight of this metal. Similarly Men-
delSeS suggested, what has not yet been very

satisfactorily settled, that the atomic weight

of yttrium is three times its equivalent number,
29-87 (v. Earths).

The investigations on tellurium are fairly

illustrative of the cases summed under the head-

ing J3. The adoption of the valne 128 for the

atomic weight of Te as determined by Berzelius

would necessitate iodine (at. w. 126-5) taking

precedence of Te in Series 7 of the periodic

scheme ; iodine being thus separated from the

rest of the halogensand falling intoGroupYI.with
such elements as S and Se, with which it shows
no analogies, and Te falling into Group YII. with
such elements as Gl, Br, and Mn, with which it

in turn shows no kinship. This violation of the

principle of identity of chemical behaviour in the

groups suggested some grave error in the ac-

cepted atomic weight of Te ; an error causing

this element to succeed iodine in the series in-

stead of preceding it, as the general plan of the

law requires. The subject has recently been
investigated by Brauner (0. J. 55, 382), who for

a second time has vindicated the law in a most
striking manner by showing that the ci-devant

teUurium is probably not elemental, and that

the atomic weight of unalloyed tellurium is con-

siderably lower than that of iodine, being equal

to about 125.

In much the same way the law has led to the.

correction of the previously accepted atomic

weights of osmium, platinum, and gold.

Formerly the accepted atomic weights of Os,

Ir, Pt, and Au were in accordance with the

scheme
Oa>Ir>Pt>Au.

But from the analogies existing between Os, Bu,
and Fe, and the disposition of the first two series

represented in Group VIII. Mendelieff (A. Z.£.)

predicted alterations of the atomic weights in.

accordance with the scheme
08<Ii<Pt<Aa.
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This prediction has been fully confirmed by
recent researches ; it has not, however, yet been
found possible to verify and substantiate the
resultB now accepted for the last three metals
by the application of Avogadro's law.

Ab will be seen from the case of tellurium,
Uie periodic law in its relation to atomicweight
determinations is broadly suggestive rather than
accurately definitive. It may be that ere long
the discovery of the exact character of the
periodicity, which at present we comprehend
only vaguely, will raise MendeUeff's law to the
rank of an instrument for the absolute evaluation
of atomic weights.

MendeUefl has repeatedly emphasised the
great advantage accruing to students and
chemists generally from an adoption of the
periodic classification as a working basis—the

atomic weights of elements constituting some of
the natural families, and the analogy between
the relations so obtained and those found be-
tween the molecular weights of members of
homologous series, led Dumas (O. S. 45, 46, 47)
and Gladstone (P. M. [4] 5, 313) to suggest that
the so-called elements are not primary, but are
composed of two or more simpler elements.

Pelopidag (£. 16, 1868) called attention to
the fact that the residues of hydrocarbons and
nitrogenous organic bodies can be arranged in
a periodic system, exhibiting in the number of
members constituting the period, as well as in
the gradual passage in each period from basic to
acidic characters, a close analogy to MendeUefC's
periodic arrangement of the elements. The fol-
lowing are examples of the periods arranged by
Pelopidas :

—

n.

C.H.
NH.0 NH.0
or

INH,{0H,)

m.
0,H„

IV. V.
O.H.

VI.

NH,0 NH,0 NHjO KHO

vn.

NO

vin

advantage lying in the great mnemonic power of
the law, which, introduced into the disheartening
chaos of accumulated chemical fact, at once re-

solved the complexities of the apparent and re-

arranged them so as to exhibit the simplicities

of the real. With one mental effort we commit
to memory a large mass of facts which previ-
ously demanded so many independent but seve-
rally no less taxing mental exertions. No longer
is phosphorus studied as an element apart from
arsenic, but the general scheme of properties of

the whole fifth group is learnt, and the facts

about F, As, V, &o., are easily mastered by re-

memberingtheir small individualdeviationsfrom
this general scheme.

I^e law is also nseful in that it points out
the directions which should be taken by future
research on the as yet unknown compounds of

well-known elements. - It is well Ci^ed 'the
finger-post of modem chemistry.' Examples of

its utility in this respect have beenindicatedwhen
treating of the lawin its relation to limitingforms
and to atomic-weight determinations.' In fact,

every generalisation made in. connection with
the law suggests new work; organo-metallic

compounds of In and Tl, and of the form MB,

i

where B= organic radicle) must be forthcoming
V. supra, ii.) ; a suboxide of Cd having the
formula Gd^O is looked for {v. iii.7), while various

new peroxides of Mo and W, also a true peroxide

of lead (Pb20j) are very probable realisations of

the future (v. v.).

Theoriei having their origin in the Periodio

Law.—^Although, according to Mendeliefl (O. J.

65, 634), tiie periodic law, solely fonnded as it is on
the sohd rock of well-ascertained chemical fact, in

no way indicates the nature of the elements nor

predicates the existence of a unique matter, yet

many have made it a peg whereon to hang
theories respecting either the compound nature

of our elements or the existence of a primordial

matter.

The simple relations holding between the

> nwadsteoMof Ooitliu' wntniid* N^ wm forewen

Uf lieaddiefl (S. 13, 34M).

Vol. m.

The monovalent radicles NH,(OH,) and 0^,,
nndoubtedly show many analogies with the alkali
metals ; and GN has always been compared with
the halogens of Group VII. Sulphur, Group VI.,
forms the acid SOs(OH),; so the radicle C^
forms the acid C,H,0j(0H)2, w»d so on.

Gamelley (C. N. Nos. 1376 and 1378), from
a consideration of the fact that the salient
physical properties of the normal halogen and
alkyl compounds of hydrocarbon radicles exhibit
relationships simUar to those of corresponding
compounds of the elements, develops the view
that elements are analogous to the hydrocarbon
radicles both in form and function. On the
supposition that G and H are true elements, he
then attempts to draw up a schemeof compounds
of two primary elements, A and B, corresponding
to Mendel^eff'sscheme ofthe allegedelements, the
compoundspossessing the same ' atomic weights

'

and showing the same periodicity as the accepted
elements. In this scheme the elements appear
as bodies of the type A^n+n-x), where x
is the group andn the homologous series to which
the element belongs; A is a tetrad element
identical with carbon, and B, 'probably the

ethereal fluid of space,' is a monad element with
atomic weight= — il These views of Gamelley
are as much in advance of the earlier ones of

Dumas and Gladstone as is the periodic law in

advance of their disconnected schemes of classi-

fication; but they cannot be regarded otherwise

than as ingenious and bold speculations indi-

cating the directions in which investigations on
the rationale of the periodic law, and on the

nature of the elements, will probably be prose-

cuted before we arrive at anything approaching

the truth, either concerning the law on the one
hand or the elements on the other.

The attempt to discover some kind of unity

in the sea of apparent diversities by which we
are surrounded, or, rather, the natural inclina-

tion to assnme such a unity, is as old as philo-

sophy itself. Front merely gave scientific defl-

niteness to the views of tiie early Grecian
philosophers when he suggested that the atemie
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weights ol all the eleraenta were whole mul-
tiples of that of hydrogen, -which he iden-

tified with the primary matter ; and in later

years many have in turn thought to find in the
periodic law a warranty for resuscitating the
principle underlying Prout's law, at the same
time either shifting the primary matter lower

down in the scale, so that hydrogen itself appears

as a highly condensed form of matter, or not
attempting in any way to particularise concern-

ing the primary matter.

The application of recent developments in

spectroscopy, combined with improved methods
of fractionation, has resulted in the view that

many of our so-called rare elements at least are

not strictly elemental (v. Metals, base, and
Elements). At first sight the large increase in

the number of recognised elements which this

recent work involves would seem to militate

against the indications of the periodic law. But
Crookes (C. Jf. S3, 487) has attempted to show
that the new views may be brought into com-
plete harmony with the periodic law if we will

but admit into chemistry the principle of evolu-

tion. Granted that the different forms of matter
have been cyclically evolved from a primitive

formless fluid (protyle), and that the units of

MendeUefE's generalisation are rather ' elemen-
tarygroups 'than true elements,then the periodic

law with its limited accommodation necessarily

follows (v. also MiUs, imfra).

Some attempts have recently been made to

express ^he atomic weights of the elements by
means of general algebraic formulae. While it

must be allowed that we are more likely to arrive

at clear views regarding the periodicity of the
elements through methods founded on the theory
of numbers than through methods of a purely
geometrical nature, yet many of the researches

so far undertaken in this direction do not even
promise to help towards the final solution of

the periodic law. In a few cases expressions

have been obtained which, as they involve con-
stants numerically equal to some of the impor-
tant constants occurring in the principles of

chemistry, may on a more detailed study cul-

minate in a clearer understanding of the nature
of the elements and the rationale of the law.
Mills (P. M. [5] 18, 393 ; 21, 151) arranges all

the elements according to their atomic weights,
andthen subdivides this arrangementinto sixteen
groups. He then finds that all atomic weights
are involved in the logarithmic expression
15.p— 15 (9375)^, in which x is an integer and
p is the group-number of the element considered.'

This expression arrived at empirically is, accord-
ing to Mills, such as we should expect if we re-

gard the elements as stable, but more or less in-

complete, stages in the polymerisation of the
primary matter as it cooled. It is also note-
worthy that the above expression, in that it

points to the existence of an upper limit to our
existing system of atomic weights, confirms views
originally expressed by MendeUeS.

Camelley's attempt (P. M. [6] 29, 97) to give
a general expression to the atomic weights of the
elements is of more interest in that it is founded,
not on a conveniently assumed and artificial

* Q.3. Stoney has also arrived at a logarithndo exprcft.
sloa for the atomio weights (C. /. Prtc 1888. U),

periodicity, but on the natural periodicity bb thiE

finds expression in MendeUeS's schemes.
Camelley's equation is A.=o (Ml + Vo), where

A = approximate atomio weight ; m = a member
of an arithmetical progression depending on the

series to which the element belongs ; v = number
of the group of which the element is a member

;

and c is a constant.

Excluding the elements of the firstthree series

(typical elements), the expression for the atomio

weights of all the other elements may be thrown
into the more convenient form

A=c(3Ja-9-H Vc),

where a is the number of the series to which

the element belongs. In his paper, Gamelley

notes the following points of interest : the mean
value of c = 6'64 is nearly identical with the

mean value of the atomic heats of the ele-

ments. Assume that c in the above formula

actually represents atomic heat, then it follows

that the specific heats of the elements should be

given by the expression -; and this is

found actually to be the case. It should be noted,

however, that these coincidences may be purely

accidental and meaningless, being simply the re-

sult of the particular units adopted. D. C.

PEBSEITE 0,H,.0,. [188°]. S. 6 at 18".

Mol. w. (by Eaoult's method) 179 (calo. 212).

Abody resembling mannite, occurring in the fruit

and leaves of Lav/ms persea growing in the

tropics (Miintz a. Marcano, C. S. 99, 38 ; A. Ch.

[6] 3, 279; Maquenne, A. Ch. [6] 19,5; C.B.
106, 1235 ; 107, 583, 658; Dehferain, C. B. 108,

101 ; cf. Avequin a. Melsens, A. Ch. [2] 72, 109).

Extracted by water at 60°, the extract treated

with lead acetate, filtered, freed from lead by H^S,

concentrated, and mixed with MeOH. Formed by
reduction of mannoheptose by sodium-amalgam
(E. Fischer a. Fassmore, B. 23, 2228). Small

needles (from alcohol), si. sol. cold, v. sol. hot

water and alcohol. Its solution becomes dextro-

rotatory when borax is added. Does not reduce

Fehling's solution or undergo alcoholic fermen-

tation. On oxidation by nitric acid it yields

mannoheptose 0,H„0, and finally oxalic aoid.

BoiUng HI and P give 0,H,j (c. 104°) and C,H„I
(190°-200°). HOI yields 0,H„ (92°). An al-

coholic solution treated with HCl and benzoic

aldehyde yields 0,H,j(CHPh)20, [o. 219°].

Acetyl derivative 0,H,(OAo),. [119°].

Crystalline powder, insol. water, sol. alcohol.

Butyryl derivative 0,Hj(0.C4H,0),.

(o. 300° in vacuo). Syrup.

Nitrate C,H,(N03),. [138°]. Made from

perseite (1 pt.), fuming HNO, (5 pts.), and co^io.

H2SO4. White needles, insol. water, sol. hot

alcohol. Explodes when struck.

FEIBOCEKE. The highest boiling portion

of American petroleum contains, according to

Hemilian (B. 9, 1604), a hydrocarbon Cj^Hg

[above 300^ crystallising from benzene in yellow

lamintB. Prunier {A. Ch. [5] 17, 28) found

oarbopetrocene OmHs [268°] which yielded

C^H.O„HAO, [185°] and O,,H,20.H,N,O,[l36«],
Prunier also found, in petroleum, petrooin
C„H,? [102°] yielding CiAOaHsNeO, [98°] and
a hydrocarbon C,H4? [119°]. V. also PBiBOiiBDM.

FETKOLETTM. Earth-oil, Bock-oil, Naphtha^
Mineral oil, Erdel^ ISteivS^^ Pit/role, BviU dt



PETROLEUM. 810

pttrre, Bitume lig[uide. Fetrolemn is the general
name given to the natuial oily liquids occurring
in the earth at different depths and in many
localities. The natural oil is a mixture of several
hydrocarbons, has a strong bituminous smeU,
but differs very considerably in its physical pro-
perties and chemical composition. It is found
in large quantities in the United States, in the
Caucasus, and in the country situated at the
month of the Danube, in considerable quantities
inBurmah and in Galicia, and has been found in
Persia, the West Indian islands, Italy, parts of

Germany, Switzerland, China, India, France, and
England. Its specific gravity ranges from -77 to

1-1, and its colour from pale yellow to brown,
dark green, and black. The colour of crude
petroleum not only varies with the locality, but
varies from time to time in the same district.

B. Bedwood has recorded the colours of various

kinds of crude petroleum (Joum. Soc. Arts, 34,

823, 878), and Lovibond's tintometer is used for

determining the colour of commercial samples.

Crude petroleum varies considerably in its com-
position, that from North America consisting

chiefly of hydrocarbons of the C,^!,^^, series,

while that from Baku (Caucasus) contains in

addition the hydrogenised aromatic hydrocar-

bons of the general formula C^H^n (Beilstein a.

Eurbatow, B. 13, 1818, 2028) and small quanti-

ties of other hydrocarbons (Markownikow a.

Oglobme, J. B. 15, 237, 307). Oalician petroleum
contains hydrocarbons of the series CnHjn+i
and CnHjn-i (I'reund, A. 115, 19), and also the

hydrogenised aromatic hydrocarbons of the

formula G^in P^aohowicz, A. 220, 168).

Crude petroleum also contains small quantities

of compounds containing sulphur, nitrogen, and
pxygen. 0'23 per cent, of nitrogen has been
found in petroleum from Ohio, and I'll per

cent, in that obtained from California.
_
BeUby

has also found -05 per cent, of nitrogen in Baku
oil and 0-188 per cent, in Galician ozokerite.

Crude American petroleum contains at least

0-008 per cent, of nitrogen {S. G. I. 10, 120).

Sulphur amounts to 1-87 per cent, in certain

Bussian petroleums, and is present in that ob-

tained from California, Lima, Ohio, and Canada,

but is absent from Fennsylvanian and West Vir-

gmian oils (Vohl, D. P. J. 216, 47 ; Woodman,
A. C. J. [1891] 13, 179). Prom the variable com-

position of crude petroleum it follows that its

volatility will be very different, the several consti-

tuents of crude petroleum extending from the

gaseous members of the marsh-gas series to

solids which boil at 400°. As a rule, the

petroleum with lowest specific gravity is the

most volatile and inflammable. Crude petroleum

also may contain water and sediment, and_ is

tested commercially for its specific gravity,

odour, colour, its feel whan rubbed between the

fingers, and the percentage of naphtha (or portion

volatile below 150°) yielded on fractional dis-

tillation (Allen, ' Commercial Organic Analysis,'

11, 369 ; Nawratie, D. P. /. 246, 328, 423). The

flashing-point and burning-point of petroleum

are also important factors for ascertaining its

conunercial value, but these tests are usually

applied only to the refined petroleum or kerosene,

which consists of the more volatile portions

of the crude oil which can be burned with a

wiak {Petroleum Act, 1871, 34 and 85Viot. cap.

105 ; Petroleum Amendment Act, 1879 ; and for

variation of flashing-point with oUmate S. C. !•

1, 471 ; 0. N. 40, 305 ; 49, 196). For calorific

values of petroleum, see Deville, C. B. 72, 195,
and 68, 348. Co-efficient of absorption of oxygen
is higher for petroleum than for water (Zeit.

Phys. Chem. 1, 70). When crude petroleum
is distilled, the various fractions are separately
collected and used for a variety of commerciiJ
purposes. In America the distillation is con-
ducted in large stills, and the first fractions,

known as 'oymogene ' and 'rhigolene,' are con-
densed by artificial cold and pressure. The
fraction which next comes over, having a
density increasing from -636 to -725 or -750, is

separately collected, and when re-distilled is

termed 'gasoline,' 'naphtha,' and 'benzine.'

The next fraction consists of oils of S.G. -75 to
84, and is known as ' kerosene ' or ' photogene '

;

while the residue is distilled in other retorts for

lubricating oils, S.G. •84--9, and solid parafiSn,

nntil coke is left as a residue combustible with
difficulty. Petroleum ether is the fraction con-
taining hydrocarbons of S.G. -025-665, and
consists of ' rhigolene ' and ' gasolene,' while
petroleum spirit or benzoline consists of the
' naphtha ' and ' benzine ' fractions, S.G. '68-

'745.

In Bussia the petroleum is distilled in a series

of stills in a continuous process, and yields three

fractions : light benzine, S.G. -754 ; ' gasolene ' or

heavy benzine, S.G. -787; and kerosene, S.G.
'825. The residue on further distillation yields

(1) lubricating oils, (2) solar oil, and (3) 'astatki,'

which last is either used as fuel or distilled at a
red heat, yielding benzenes and anthracene.
Baku petroleum contains only traces of solid

hydrocarbons, while that from the Caucasus
yields about 6 per cent, of paraffin (B. Bedwood,
5. C. I. 4, 74).

In Germany the crude naphtha is refined into

four distinct products

:

Petroleum ether (40°-70°). S.G. 0640-0-650.

Benzine (70°-120°). S.G-. 0-700.

Ligroin (120°-135°). S.G. 0-730.

Cleaning oil (130°-160°). S.G. 0-745-0-750

(Schenkel, Chem. Ind. 13, 512).

Further details on the petroleum industry,

and the properties and uses of these commercial
products, will be found in Thorpe's Diciionabz

OF Applied CnisMiSTB;.

Early Literature.—Before 1864 very little ac-

curate knowledge of the chemical constitution of

the various petroleum oils was known, the earlier

investigations chiefly recording the localities in

which the oil had been found, its physical pro-

perties, and its behaviour on distillation.

On the next page is a list of the more im-
portant of these examinations.

American PETBoiiEuu. Pelonze a. Cahours
(O. B. 64, 124 ; 56, 505 ; 67, 62) made a syste-

matic investigation of the Fennsylvanian oil in

1864, and showed that it contained hydrocarbons
of the formula CnHjn^.:, including representatives

of every member of the series from CjH„ to

C,yH,p Bonalds added C^H,, 0,H„ and nC,H„
to this list (C. /. 18, 529). Above 280°, the
boiling-point of the highest of these hydrocar-

bons, the oil yielded fusible paraffins [45°-06'^,

and they when distilled in dosed vessels were
resolved into other OnHjim and O.Hj, hydro-

809
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tog small quantities of hydrocarbons containing
a very high percentage of carbon.

From a green solid [190°-240°] obtained
fromPittsburg, and called 'petroQ^ne' or the ' new
product,' formed by the distillation of the residue
after the ordinary parafiSn had come over, Prunier
isolated hydrocarbons which are called carboz-
ene, carbopetrocene, and thallene. Analysis
shows that they contain 96-97-7 p.e. of carbon,
and have formulae, therefore, ranging from
(C^HJn-.CCjEjjn, where n is variable but higher
than 4.

Gustavson has studied the action of Al^Br,
and HBr on the different fractions of petroleum
ether. The fraction (67°-70°), and chiefly hex-
ane, gave by this treatment a solid from which
he obtained an orange liquid O^HjAlBr,, which
decomposes above 120° and on addition of water.
It is insoluble in the hydrocarbons from which
it is derived, and in CS^, but soluble in EtBr.
The other fractious give similar results, but not
such a good yield.

Beilstein and Eurbatoff, by the action of

HNOj on the fraction (95°-100°), obtained a
nitro- compound 0,H,5(N02) (195°), and soluble

in KOH. The fraction (115°-120°) similarly

treated also gave acid nitro- products, called by
the authors trinitro-isozylene.

Btissian petroleum. The Baku oil has been
the subject of much investigation, and it appa-
rently is a more complicated mixture than the
American product. Its density, according to

MendeUeft, varies from -881-886 at 15°, and
its variation with temperature is given, by the

equation^ = -[0-00635d-0-0000015(J»-l-44],

since the co-efficient of variation of density with
temperature can be considered constant for any
given hydrocarbon. The densities d range be-

tween -750 and -900.

Baku petroleum gives off a large volume of

inflammable gas, and leaves on distillation a
vaseline having all the properties of the Ameri-
can product save that its density is higher.

The low-boUing portions of the oil contain some
hydrocarbons of the GnlB^^., series, and marsh
gas is evolved in the neighbourhood of the Cas-
pian Sea; but Schutzenberger and lonine

found that the major portion of the hydro-

carbons present were characterised by great in-

ertness, and had a composition represented by
the formula CnEjm being isomerides of the define

series of hydrocarbons. The hydrocarbons were

called parafienes (C.B.91, 823), and were found
not to form addition products with Br, fuming
HNO3,jnor HjSO,. Theyfound that the vapours,

when passed through a red-hot tube, produced

aromatic hydrocarbons, and at a dull redness

gave products which unite energetically with Br,

and are converted into resins by H2SO4. Chlorine

and a little iodine convert them into unstable

chlpro- compounds, which cannot be distilled

without decomposition. Of the several hydro-

carbons present they isolated two, (221°) and

(231°), and found that the latter had a V.D.

corresponding to the formula 0„H2,. Subse-

quent investigators have concluded ttiat these

paraffenes are the hexahydrides of the benzene

series of hydrocarbons which are now called

naphthenes, similar to those obtained syn-

thetically by Wreden (A, 187, 161), who described

the following:

—

C,H,j, hexahydrobenzene, S.G. -76 (69")

;

C,H,„ hexahydrotoluene, S.G. -772 (97°)

;

and CbH,„ hexahydroisoxylene, S.G. -771 (117°).

Beilstein a. Eurbatoff have found the iso-

meric hexahydrometaxylene (jB. 13, 1820

;

C. J. 40, 159 ; also Markowniko£E a. Spady,
B. 20, 1850) in Bussian petroleum, and subse-

quent investigations have estabhshed the pre-

sence of a series of naphthenes from CgH„ to

CisHa,. Markownikoft {A. 234, 89-115) has also

obtained similar results, and has shown that the
naphthenes are the chief constituents of the oil

boiling below 300°. The fraction distilling

(210°-330°) under 20 mm. also contains a large

percentage of these CnHj, hydrocarbons. In
addition, he isolated in the fraction (85°-250°)

the following aromatic hydrocarbons: C„Hg,
C^H5(CH.,), CjHio isoxylene, j)-xylene, C,H„
pseudo-oumene and mesitylene, C,oH,4 durene,

isodurene and another (diethylbenzene?), C„H„
diethyl-tolueneandisomerides,andhydrocarbons
of the formula C|,H,j (styrene?), C„H,2, C,jH,„
and 0„E„. Markownikofi and Oglobine, from
the fraction (210°-330°) under 20 mm. obtained
evidence of the presence of oxygenated com-
pounds of both acid and neutral characters {Bl.

[2] 41, 258), and obtained a denser naphthene:
Cj^H,,. Engler has also confirmed the presence-,

of mesitylene and pseudo-cumene (B. 18, 2234)i

in Caucasian petroleum (v. also he Bel, O. B..

103, 1017-1019).
Aschan has isolated from the Baku oil, aoids^

of low carbon percentage derived from hexa-,

hepta-, and octo-naphthenes. From the hepta-

naphthene carboxylio acid by P and HI he has
prepared an octonaphthene (117°) under 742mm.
S.G. 2 0-7706, identical with that obtained by
Markownikow from the Caucasian oU {B. 24,

2710; and Zaloziecki, B. 24, 1808). On the

formation of acid compounds in petroleum v.

Zaloziecki, Z.f. Angeiw. C. 1891. 410.

The oil of stiU higher boiling-point consists

of naphthines C„H2„_j, or hydrocarbons pro-

bably derived from the naphthenes by the high

temperature, together with C„H2„_, hydrocar-

bons and about 10 p.o. of true benzene com-

pounds, which are homologues of styrene.

When the naphtha residues are distilled at tem-

peratures above 400°, dissociation of the high

boiling products takes place, and fresh low-

boiling hydrocarbons are formed. According to

Lissenko a. Bosenbladt, the best yield of low-

boiling products is obtained at a temperature

434°_437° (Berg, /. B. 1887, 349), but Nobel

gives 400° as the best temperature for maximum
dissociation (D. P. J. 266, 226). The Nobel

brothers obtain benzene, naphthalene, and

anthracene from their petroleum residues at

Baku (JO. P. J. 246, 429-432). Beilstein a.

Eurbatoff have studied the action of nitrio acid

upon Bussian petroleum. They find that the

fraction (95°-100°) is oxidised to succinic and

several volatile acids, and at the same time a
nitro- compound C8H„(N0j) (212°) is formed.

The corresponding fraction of American petro-

leum under like treatment yields a nitro- body

C,H,5(N0,) (195°). The fraction (115°_120°)

gives crystals of trinitro-isoxylene. Markowni-
koff a. O^obine isolated the above-mentioned
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. hydrocarbona chiefly by treating the several
fractions of the oil with concentrated HjSO,and
separating the sulphonates produced. About
16-20 per cent, of the fraction (180°-280°) ia

converted into these sulphonates. Chieflymono-
and di- acids derived from the hydrocarbons
OnHoi-j. ^^2^,, C»H„_„ C„Hj„_,|, and
0„H2„_,2. The naphthenes are not attacked by
cone. HjSO,, but fuming acid converts them into
resins. The principal sulphonates isolated are
0„H„SO,H, 2 isomers C,.H„SO,H, C.jH.jSO^,
c,jP„so,h, o„h,3SO,h, and c,ja„soja.
Schutzenberger has shown that a bright-red
heat dissociates the low-boiling naphthenes into
benzene derivatives, while a dull heat determines
the formation of butylene, and crotonylene and
its homologues. The oil obtained from Tiflis

appears to be intermediate in character to that
of the American and Baku products. Beilstein
a. Kurbatofi (C. J. 40, 1020) isolated from
samples of this petroleum, n-pentane, iso-

pentane, and a butane in the (30°-35°) fraction,

a hezane and naphthenes in the (70°-75°) frac-

tion, and a heptane, benzene, and toluene in the
(95°-100°) fraction. They also obtained from
this oil, by the action of HNO„ a dinitro- com-
pound C,Hb(NOj)j [95T (v. also Le Bel, 0. B.
103, 1018).

The petroleum found in Germany and Galicia

is characterised by a large amount of aromatic
hydrocarbons, and Eraemar a. Bottcher hold that
the hydrocarbons of German petroleum and Baku
oil differ from coal tar and shale tar oils only in

the relative proportions of those hydrocarbons
which are attacked by cone. H^SOj and HNO,
(B. 20, 595-609).

Engler has made a very systematic investiga-

tion into the composition of the German oils,

and has isolated or identified the following sub-

stances: gases CH„ CO, CO,, K, G^„ and
homologues ; in the first fraction (below 150°)

CsHij, CjH,4, and C„Ha, ; in the fraction (160°-

182°) pseudo-cumene and mesitylene; and in the

higher-boUing portion solid paraffin. The oil

from Oelheimer and Wietzer contains saturated

hydrocarbons, naphthenes, but no solid paraffin

nor volatile products below 150°. The Tegern-
see oil is especially rich in aromatic hydrocar-

bons (Engler, D. P. J. 267, 550-570 ; 592-597

;

268, 76-90). Engler has also detected phenols
and fatty and oleic acids in many specimens.
BouEsingault has also isolated from Alsatian

petroleum, petrolene, and a black colouring mat-
ter similar to that found in Alsatian bitumen
and in Galician oil (Le Bel, Bl. 1888, 359).

Galician fetboleum contains hydrocarbons
of the C„Hj„+5i and CM^-c series (Freund, A.
116, 91). It has also been examined by Lacho-
wicz {A. 220, 168), who finds in the low-boil-

ing fraction (30°-125°) the following hydro-
carbons : iaopentane (30°), n-pentane (37°),

hexane (60°), w-heptane (99°), ennane (148°),

S.G. V" -742, two decanes (152°), S.G. ^ -7187

and (162°). S.G. 22 .7324 ; benzene,
toluene, xylene, and mesitylene, but no defines.
From the high S.G. of the benzene fractions he
also infers the presence of naphthenes (heza-
hydro-toluene and hexahydro-isoxylene). Paw-
lewbki has also found 2 p.c. of aromatic hydro-
carbons, principally benzene and ^-xylene, in
Qalician oil. According to Bandrowski, this

petroleum contains a small quantity of a basi«

body resembling the alkaloids (M. 8, 225), and
WeUer has also detected the presence of bases
in the yellow oil (S.G. 80) obtained from Saxon
petroleum {B. 20, 2098). On the Galician petro-

leum industry v. Bedwood, S. C. 1. 1892.

BuniiESE PEiBOLEtruhasonly been imperfectly
examined. Bomanis has found ^ases, benzene,
and solid paraffin in the crude oil and 5 p.c. of

solid paraffin in that refined at Bangoon. It

soUdifies at 24°, and has a S.G. -BS-S. From
another district in Burma (Arracan) a mineral
oil is obtained which contains benzene and its

homologues, but does not solidify. Its S.G. ia

also lower, -825 (O. N. 59, 292).

The origin of petroleum.—Mendelfieft has
given considerable attention to this subject, and
has advanced strong reasons for believing that

mineral oils have not been produced like coal

from the decomposition of past vegetation. He
believes that it is formed in the depths of the
earth beneath the very site on which it is found,
since it cannot be water-borne. The absence of

any large masses of organic matter in the oil

districts negatives the vegetable origin of petro-

leum. In Europe the oU wells belong to Ter-
tiary and late geological periods, but in America
and Canada the oil-bearing sands are found in

the Devonian and Silurian formations, and hence
below the carboniferous beds. The oil beds also

always run parallel to mountain ranges, and
MendelSeS believes that water has found its way
through the fissures formed at the upheaval of

these ranges to the heated metallic carbides

below, resulting in the formation of metaUio
oxides and hydrocarbons, the chemical composi-
tion of which depends upon the conditions of

temperature and pressure under which they are

formed. This origin of petroleum is supported
by the frequent presence of sulphur in crude
oils, by the asphaltene containing a mineral ash
consisting of oxides of Fe, AI, Gu, Ca (Ag), and
by the non-saturated nature of many of the
hydrocarbons. The occurrence of petroleum in

the lavas of Etna lends additional support to

this theory (Silvestri, Q. 1877, 1). Hoefer,

Engler, Leopold v. Buch, Sterry Hunt, and
many geologists believe that petroleum has been
formed by the decomposition of organic matter

of animal origin, and advance the presence of

nitrogen compounds and direct experiments
with animal fats in support of their view. On
the origin of petroleum see Ne^bes WSrterbuch,

iii. 39 ; Byasson (M. S. 1876, 1077) ; Mendeldeff

(Bevue Scientif. 1877, 409); Anderson (J5. A.

address, 1889) ; Engler (B. 21, 1816-1827) ; Hoefer
(' Mineraldlindusirie ' in Bailey's Technologie) ;

Zaloziecki (D. P. J. 280, 69, 86, 133) ; Watson
Smith {S. a. 1. 10, 979). S. E.

FEIBOLETTMIC ACID v. Hendecenoio acid.

FEIIENEOFEB'S BEACXIOIf. A blood-red

colour on warming with cane-sugar and cone.

HjSO,. The colour is produced by the bile acids,

cholio acid, and many other bodies. Furfur-

aldehyde may be used instead of sugar (Mylius,

H. 11, 492 ; V. also vol. i. p. 508).
FETJCEDAiriN v. Iupekaiobin.
PEWTEE. An aUoy of Pb and Sn; v- this

vol. p. 125.

FHAGONIIT V. Pboieids.
FHASEOKANNITE v, Imosiii.
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JHA80L OisHj^O. [190^. Wb= SO-e" in «
1 p.o. ohlorofonn solution. Found in the husks
of peas {Pisum sativum) {Likernik, B. 24, 188).
Groups of tables (from alcohol), insol. water, v.

eol. hot alcohol and ether. Gives a purple colour
on shaking its chloroform solution with E-SOj
of S.G. 1-76.

PHELLANDBENE. A dextrorotatory modi-
fication of this terpene occurs in oil of elemi, a
liEvorotatory variety in Australian eucalyptus
oil (Wallach, A. 246, 234). The dextrorotatory

variety occurs also in the seeds of Phellandrium
aguaUcwm, and in oil of fennel {v. Tebpenes).

PHENACETTIRIC ACID 0,„H„NOa, i.e.

CHjPh.OO.NH.CH,.CO;^. [143°]. S. -7 at 11°.

Occurs in horses' urine (Salkowski, B. 17, 3010).

Found in urine after taking phenyl-acetic acid

(Salkowski, S. 7, 162). Prepared by digesting

phenyl-acetio anhydride with glycocoll and benz-
ene (Hotter, J. pr. [2] 38, 97; B. 20, 84).

White laminss (from water) or cubes (from

alcohol). On nitration it gives j7-nitro-phenace-

turic acid [173°].—CaA'j2aq. S. (of CaA'J 3 at

11°.—CuA'j aq.—AgA' : amorphous insoluble pp.
Methyl ether UeA'. [86-5°]. Needles.

Ethyl ether ma:. [79°]. Prisms.

n-Propyl-etherFiAf. [31°]. Plates.

Amide [174°]. Pearly tables.

FHEI7AC0KIC ACID. A name given by
Carius to a mixture of maleic and fumaric acids.

PHENACYl. The radicle C.Ha.CO.CKj.
DI-PHENACYI-ACETIC ACID v. Di-benzoyIi-

ISOBUTVIUC ACID,

DI-PHENAGTL-ACETOACETIC ETHES
(OHjBz)jCAc.COjEt. [83°]. Made from aoeto-

acetio ether, NaOEt, and phenacyl bromide

(Paal a. Hoermann, B. 22, 3225). Monoolinic

crystals, si. sol. cold alcohol, v. sol. CSj. Alco-

hoUo NH3 at 125° forms two bodies [136°] and

[192°].

Mono-oxim. [63°]. Flakes.

Di-oxim. [63*]. Flakes.

Tri-oxim. [68°]. Flakes.

Di-phenyl-di- hydrazide OsgHjiNjO,.

[88°-92°]. From the ether and phenyl-hydrazine.

PHENACYL-o-AMIDO-BENZOIC ACID.

Formyl derivative
CH,Bz.N(CHO).C,H^.COjH. [184°]. Got by

oxidising quinoline phenacylo-bromide with

KMnOj Bamberger, B. 20, 3342). Tables (from

alcohol), si. sol. cold water.

PHENACTLAMINE OeH5.CO.CHj.NHj.

a-Amido-acetophmone. Got by decomposing

phenacyl-phthalamio acid [160°] with cone.

HClAq (Goedeckemeyer, B. 21, 2687). Con-

verted by NH. into di-phenyl-pyrazine.—B'HCl.

[188°].—B'jHjPtCle. [0. 210°].—E'CANjO,.
ri75°]. Tellow needles.

PHENACYL-ISOAMYl-MAIONIO ACID

C^5.C0.0Hj.C(C.H„)(C0jH)j. [leO^. Made

from sodium isoamyl-malonio etherandphenacyl

bromide, the product being saponified (Paal a.

Hofmann, B. 23, 1500). Needles, v. sol. alcohol,

yields CHjBz.CH(CsH„).0O^H [103°] on heating.

—NH,C,„H„0.- [166°]. Needles.

Ethyl ether EtjA". Oil.

Amide. Crystalline. „„„--
PHEHACYl-BEIfZOyi-ACETIC ETHEE

CH^z.CHBz.COjEt. JH- benzoyl -propiome

ether, [c. 68°]. Made from ai-bromo-aoeto-

^henone and sodium benzoyl-aoetic ether (Kapf

a. Paal, B. 21, 1485, 3053). Crystals (from

ether), insol. water. With aqueous potash it

gives benzoyl-propionic acid; while alcoholic

potash yields OPhSC.CHBz.COjH [135°] and
CH^z.OHjBz [145°].

PHENACYL BBOMIDE v. oi-Bbomo-aoeto-

PHENONE.
FHENACTL CHLOBIDE v. w-Chlobo-aceto.

IHENONE.
PHENACTL CTANIDE v. Benzoyl-aoexo-

HITBIIE.

DI-PHENACTIi-MALONIC ACID v. Di-beit-

ZOYL-ni-METHVL-MALONIC ACIt).

FHENAGYL-PHTHALAIIIC ACID
COjH.OoH4.CO.NH.OHj.CO.OA- [160°]. Made
by the action of alcoholic potash on phenaoyl-

phthalimide (Goedeckeme/er, B, 21, 2686).

Needles, insol. water. Decomposed by boiling

HGlAg into phthalic acid and amido-aceto-

phenone.
Fhenacyl-pbthalimide C^tOjOjiN.CHjBz.

[167°]. Made by heating »-bromo-acetophenone
with potassium phthalimide at 150° (Goedecke-

meyer, B. 21, 2685). Dimetrio plates, sol. alco-

hol and ether, almost insol. water and ligroin.

Phenyl-hydrazide
CaH,Oj-N.CHj.C(NjHPh).C.Hj. [155°]. Orange
needles, insol. water.

PHENACYl. SULPHIDE S(CHj.C0.C,H5)j.

[77°]. Made by adding m-bromo-acetophenone

(100 pts.) in alcohol (400 pts.) to a solution

of Na (12 pts.) in alcohol (400 pts.) saturated

with HjS (Tafel a. Moritz, B. 23, 3474). Prisms

(from hot alcohol). Beduces Fehling's solution.

Yields a di-ozim [151°] and a diphenyldihy-

drazide [147°].

PHENACYL SULPHOCYANIDE
C8H5.CO.CH,.S.0N. Sulphocyanoacetophenone.

[74°]. Made by mixing alcoholic solutions of

barium sulphocyanide andoi-bromo-aoetophenone

(Arapides, A. 249, 10). Needles or prisms, v.

sol. ether, insol. water. Hot HCl converts it

into CH^z.S.CONHj and finally oxy-phenyl-

thiazole.

PHENACYL THIOCAEBAMATE
CH^z.S.CONHj. A very unstable body got by

boiling phenacyl sulphocyanide with cone. HClAq
until crystallisation begins (Arapides, A. 249,

12). Yields oxy-phenyl-thiazole on boiling with

HClAq.—B'HCl. [o. 177°]. Silky needles.—

B'jH.PtOlj. [0. 200]. Yellow crystalline powder.

PHENACYL TOLUIDINB v. Tolyl-amido-

ACEIOFHENONE.
Di-phenaoyl-p-tolnidine C„H,Me.N(CHjBz)j.

[255°]. Formed from ^-toluidine and »-bromo-

aoetophenone in alcohol (LeUmann a. Donner,

B. 23, 168). Needles, v. sol. aJcohol.

PHENAMYLAMINE v. Ammo-AMYL-BENz-

ENE.
Dlphenamylamine NH(C8H4.C5H„)j. JW-

isoamyl-di-phen/ylamine. (320°).

Formed, together with amido-isoamyl-benz-

ene C.H,(05H„).NHj (260°) by heating

CjH4(C5H„).0H with ammomacal ZnBrjOr with

ZnOL and NH.Br or NHiOl ; the yield being

18 to 25 P.O. (Lloyd, B. 20, 1267).—B',HjPtCl,.

Acetyl derivative NAo(C,iH,5)j. [81°].

White glistening plates.

PHENANTHEAQTTINONE ChHjOj i.e.
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(Hayduck, 4. 167, 184). (above 360O). Formed
by oxidising the residue left after evaporating
the alcoholic washings from the distillate got in
preparing anthracene from o-bromo-benzyl brom-
ide and Na (Jackson a. White, Am. 2, 392).

PreparaHon.—t. By warming phenanthrene
(1 gy yWl» KjCrA (1 pt.), water (3 pts.) and
^S0«m pt') and crystallising the product from
diluted HOAo (Fittig a. Ostermayer, B. 5, 933

;

A. 166, 365).—2. By adding a solution of CrO,
in HOAc to a hot solution of phenanthrene in
HOAo(araebe, B. 5, 861; A. 167, 139). The
product is purified by solution in aqueous
NaHSO, followed by ppn. with HOI and crystal-
lisation from HOAc.—3. By oxidising crude
phenanthrene (310°-340°), the following bodies
being obtained^ at the same time ; methyl-an-
thraquinone, diphenio acid, carbazole, acridine,
and diphenylene-ketone (Anschiitz a. Sohultz,
A. 196, 32).

Properties.—Orange needles or prisms (from
solvents) or tables (by sublimation), almost
insol. cold water, si. sol. hot water and cold al-

cohol, m. sol. hot alcohol, ether, HOAc, and
benzene. Cone. H,SO, forms a dork-green solu-
tion but does not sulphonate it, even at 100°.

A solution of phenanthraquinone (-1 g.) in HOAc
(20 c.c.) mixed with toluene (4 o.c.) containing
methyl-thiophene gives on shaking with H^SOt
(16 O.C.J a bluish-green liquid which, when
poured into water and extracted with ether, im-
parts a purple colour to the ether (Lauben-
heimer, B. 8, 224; V. Meyer, B. 16, 1624). The
colouring matter 0,gH,2S0 formed in this re-

action gives anthraquinone on distilling with
PbCrOt (Oderheimer, B. 17, 1338). A solution

of phenanthraquinonein wet ether when exposed
in closed tubes to direct sunshine is readily re-

duced to phenanthrahydroqninone, with forma-
tion of aldehyde (Elinger, B. 19, 1869).

Beactions.—l. Oxidised by chromic aeid to
diphenyl di-o-carboxyUo acid.— 2. Alkaline
EMnO, gives oxy-diphenylene-aoetio acid and
diphenylene-ketone ' (Anschiitz a. Japp, B. 11,

212).—3. Beduced to dihydride by warming with
aqueous SO,.—4. SoMu/m-a/malgam acting on its

alcoholic solutions forms diphenic acid [226°]

(A. a. S.).—6. Boiling aqueous NaOH yields

C,jHg:0(OH).COjH (A. a. J.). Boiling baryta-
water forms, besides oxy-diphenylene-acetic acid,

diphenylene ketone and fluorene alcohol.

—

6. Alcoholic potash gradually forms diphenic
acid, the solution meanwhile giving out phos-
phorescent light on shaking (Lachovitch, B. 16,

332).—7. By passing the vapour over heated
lead oxide di-phenylene-ketone is formed (Wit-
tenberg a. Meyer, B. 16, S02).—8. Distillation

with iry soda-Urhe gives diphenyl. When the
soda-lime is moist, fluorene, fluorene alcohol, and
diphenylene ketone are also formed.—9. Distil-

lation with qtiiek-Ume gives fluorene and di-

phenylene ketone (Anschiitz a. Schultz, B. 9,
1400).—10. Distillation with zinc-dust yields
phenanthrene.—11. An ethereal solution of
ZnEt,decolourises it. On adding alcohol, boiling,
and filtering, crystals of C,jH„OjH0Et, [77°], are
formed. These are rectangiilar plates, insol.
water. AcjO converts it into 0„H,,0jAc, [103°]
(Japp, O. J. 35, 626).—12. With POL it gives
C H OCH • «*

c'h'.'co'' *'^""°e maybe used as diluent. The

product di-ohloro-phenanthrone ' may fM to-

crystallised from benzene. It melts at [166°],

although at 140° it begins to get brown. Alkalis

convert it into phenanthraquinone. Shaken
with alcoholic potash, it is oxidised to diphenio

acid, the solution phosphorescing meanwhile.

Iron and acetic acid reduce it first to ohloro-

phenanthrone,
c'h*!oO

°^ ^^^^"^^ *°* **" *"

phenanthrene o^'loo*' ^^^"i- Chloro-

phenanthrone may be recrystallised from glacial

acetic acid, and is not decomposed even by boiUng
alkalis, but HNO, (S.G. 1*3) converts it into nitro-

phenanthraquinone. Phenanthrene may be

crystallised first from glacial acetic acid, then
from butyl bromide (B. Lachovitch, J.pr. [2]

28, 168).—13. By exhaustive chlorination with

SbCl, it yields perchloro-diphenyl together with

a very small quantity of per-chloro-benzene

(Merz a. Weith,B. 16, 2870).—14. Benzoic alde-

hyde (free from HCy) at 260° forms benealquin

of phenanthrene CuH^O [329°], which crystal-

lises from CS, in rectangular plates and yields

benzoic acid and phenanthraquinone on oxida-

tion. Itgives off no gas with ZnEt^, hence contains

no hydroxyl (Japp a. Wilcook, O. J. 37, 661).—
15. Heating with POl, followed by addition of

water forms
Q6H4.Q|pH).PO(OH),

oiystaUising

in flesh-coloured plates, sol. water, alcohol,

and ether (Fossek, M. 7, 36).—16. Acetone

at 200° forms acetone-phenanthraquinone
C„H„0, (vol. i. p. 33). By the action of

H2SO4 on this body a small quantity of

C„HhO, [238°] is formed (Wadsworth, O. /. 59,

105).—17. Ammonia passed into an alcoholic

solution forms phenanthraquinonimide C„HgN0.
On heating with alcoholic NH, in sealed tubes

there are formed diphenanthrylene - azotide

CmHibNj, two compounds OssH.jNaO [282°] and
[over 300°] and a compound C|jH,oNj [above

285°] (Schmidt, B. 7, 1365; Anschiitz a. Schultz,

A. 196, 49 ; Zincke, B. 12, 1641 ; Sommaruga,
if. 1, 146; Japp, 0. J. 49, 845; 51, 98).—
18. Benzoie aldehyde and aqueous NH, at 100°

quickly forms Cj,H„NO or 0,^,:Cj<^^^CPh.

This * benzenyl-amido-phenanthrol ' crystallises

from benzene in tufts of silky.needles, [202°], v.

si. sol. alcohol, sol. cone. HOlAq andconc. H^SO,
without change. It yields benzoic acid and
phenanthraquinone on oxidation. HClAq at

200° forms benzoic acid. It does not act on
ZnEtj (Japp, C. J. 37, 666 ; 39, 225).—19. Cumimc
aldehydeandNH,forms,in likemanner, cumenyl-

amido - phenanthrol 0„H,<;^>O.O.H,.0^,

[186°], crystallising from benzene-ligroin in silky

needles, and forming in cone. HjSO, a yellowish-

green fiuorescent liquid (Japp a. Wiloock, C. •7'.

89, 226).—20. Furfwraldehydc and aqueous ^H,

give 0„H,<;^^0.0,H,0 [231°], crystallising

from isoamyl alcohol in needles (J. a. W.).

—

21. Salicylic aldehyde (1 mol.) and cono.

NH,Aq form, on warming, o-oxy-benzenyl-di-

amido - phenanthrene ^^*;g;^^^O.C.H,.OH

(Japp a. Streatfeild, C. J. 41, 146). This body
crystallises from HOAc in slender needles [270°-
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276 ], and ig si. sol. alcohol, v. sol. HOlo. It
^ssolves m boiling KOHAq, and is ppd. by COj.
Boiling alooholio potash gives salieylio acid.
HClAq at 200° has no action. BzCl yields a
benzoyl derivative [220°].—22. o-Methoxy.
benzoic aldehyde (15 g.) heated virith phenanthra-
quinone (30 g.) and excess of NH^q at 100°
deposits yellow crystals of 0„Hs:NjH:G.O^jOMe
[208°], while the mother-liquor contains

OuH,<[jj^C.O^,OMe, which crystallises in

white needles, v. sol. hot benzene (Japp a. Streat-
feild, O. J. 41, 154).—23. p-Oxy-bmzoic aldehyde
and aqueous NHjformjj-oxy-benzenyl-di-amido-
phenanthrene [above 360°], crystallising from
HOAo in slender needles. It yields an acetyl
derivative [205°-210°] (J. a. S.).—24. Aldehyde-
ammonia yields an amorphous base (J. a. W.).

—

26. Alcoholic methylamme forms, on warming,
yellow crystals. The mother-Uquor deposits
C„H„N2 or C„H8(NMe)j, crystallising in colour-
leas prisms [186°], and yielding B'HCl, v. sol.

water, andB'HNO,, B'jBL,BO„ B'2H,C20^,all crys-
taUising in needles (Zincke, B. 12, 1643). —
26. Ethylene-dda/mine and HOAc form the azine

CuH8<j^]>CjHj, which crystallises from alcohol

in needles pL81°]. It yields a platinochloride
B'jHjPtOl,, nearly insol. alcohol (Mason, B. 19,
112; 20, 268).—27. Propylene-diamine yields

0„H,^2, crystallising in needles [128°], and
yielding B'jHjPtOl, (Straohe, B. 21, 2362).—
28. Trimethylene-diamine forms C^gB^'NO^ a
lemon-yellow powder, not melted at 250°. Its
alcohol solution is coloured violet by acids.

29. Te^a - amddo -phenazine and HOAo give

0„H.<|>CA<|>C.H,<g>0„H„
a green crystalline pp., forming a bluish-green
Bolntion in EjSO,, changing on dilution through
red to orange (Nietzki a. MiiUer, B. 22, 460).

—

30. Phev/ylene-o-diamine gives phenanthrazine

C„H,<;^>CeH<, [217°], insol. water, v. sol.

alcohol (Hinsberg, A. 237, 340).—31. Tolylene-o-

dianUne forms C„Ha<^^>CaH3Me [213°].—

32. Heating with acetamide and HOAc forms

the azine CnHg^^^C^Hj, crystallising in

yellowish-brown flat needles, [400°], sol. aniline,

nitro-benzene, and phenol (Mason, C. /. 65,

108).— 33. Naphthylene - (1,2) - diamine yields

C„H.<|>C,.H, [264°] (Leuokart,B. 19,174).-

84. Phenyl - naphtliylene - (1,2) - diamme boiled

with.HOAo and phenanthraquinone forms, on
adding HNOj, a pp. of C,„H„(N03)NjO, whence

boiling potash separates 0„H8<^jjpjJ?q|j,^

which forms a yellow solution in ether. It

forms a blue solution in H^SO,, turned orange

by dUution (Witt, B. 20, 1186).—35. Nitro-o-

phemylene-diarm/ne and HOAc give, on heating,

Ca,H„NjOj [251°] (Heim, B. 21, 2301). — 36.

isobutyl-phenylene-diamdne in HOAc forms

C„H,<^>CA-C«H, [147°], crystallising in

pale-yellow needles, coloured cherry-red by

H,SO< (Gelzer, B. 20, 3253; 21, 2951). The
compound C„H,:Nj:C„HjBr.C«H, [154°] ' also

forms yellow needles. (P)-Isobutyl-phenylene-
diamine gives an isomeric azine [144°].—
37. {6,4:,2,l)-Bromo-tolylene-diamine in''HOAa
forms C„H,:Nj:C,H2MeBr [210°] crystallising in
yellow needles (Hartmann, B. 23, 1050).—
38. i - Tri - amddo - benzene (from chrysoidine)
yields OuHgrNatCsHaNH, as brown crystals
[179°] (Witt, C. J. 49, 402 ; Heim).—39. ^ceto-
acetic ether forms, in presence of KOH, phen-
anthroxylene acetoacetio ether C,BH„EtO, [185°]
crystallising in white needles (Japp a. Streat-
feUd, G. J. 43, 27).—40. Acetone and NH,Aq
form OijHisNOj crystallising in colourless
lamina [o. 130°]. This body forms a yellow
solution in HClAq, which deposits a dark-blue
substance and gives, on addition of water to the
filtrate, needles of 0„H„0, (Japp a. Streatfeild,
O./. 41, 272).

Oo»t6ina««ws.—0„H802NaHS0a2aq. Small
colourless plates, v. e. sol. water, which slowly
decomposes it.—(C,4H80a).,HgOy2. [223°]. Bed
crystals with green lustre, deposited from a hot
saturated solution of phenanthraquinone and
HgOyj in acetone (Japp a. Turner, O. J. 67, 7).—(CnH,02)jHgClj. [223°]. Bed prisms (from
boiling acetone).—0„HjOjZnCl2. Dark reddish-
brown needles got by adding a hot solution of

ZnCl^ in HOAo to a hot solution of phenanthra-
quinone in HOAo (Japp a. Turner, 0. J. 57, 5).

Hydrocyanide C„Hj02(HCN)2 : tufts of

needles, formed by action of 30 p.c. HON solu-
tion. Decomposed by heat into its components.
Cone. HCl decomposes it, giving off CO, and
forming 0,5E[,NO [241°] and C,5H„N0j [183°].

The latter separates from benzene in slender
needles. Both dissolve in sodium carbonate,
expelling COj ; the compound [241°] producing
C,3H,gNaN02 4aq, and also the corresponding

(C,5H,,NOi)^a7aq whence HCl liberates

C,5H,N0 (Japp a. MiUer, C. J. 61, 29).

Mono-oxim O.^NO i.e. ^^'^q^^.
[158°]. Formed by boiling phenanthraquinone
with alcoholic hydroxylamine hydrochloride for

an hour (Goldsohmidt, B. 16,2178). Small yellow
needles, v. sol. hot alcohol. Forms coloured pps.

with metallic salts (Kostanecki, B. 22, 1347).

BoiUng NaOHAq forms a green liquid. Cone.

H2SO4 forms a blood-red solution and at 100°

converts it into diphenylene ketone carboxylio

amide. HCl, AcjO, and HOAc at 100° convert it,

by intra-molecular change, into a weak bass

[217°], probably ^'h'co^^^' *"* *^^° *"""

prisms [92°] (Wegerhoff, A. 252, 17). Ac^O forma

CjjHjjNjO crystallising in small brownish tables

[247^] nearly insol. alcohol and ether (Zincke).

Di-oxim ^-hVc-NOH- [^°^°1- ^°™6^

by heating an alcoholic solution of phenanthra-

quinone (1 mol.) with hydroxylamine hydro-

chloride (4 mols.) for 30 hours at 100° (Auwera

a. v. Meyer, B. 22, 1993). Minute yellow prisma

(from alcohol or HOAc), insol. water, si. sol. hot

alcohol and ether. Cono. H^SO^ forms a blood-

red solution. NaOHAq forms a yellow solution,

depositing the Na salt as pearly plates. Alcohol

at 150° forma the anhydride H !o:N>° ^^^^°^

which cryatalliaea in long yellow needlea, insol.

NaOHAq. A solution of the dioxim in HOA«
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and AC2O saturates with HCI in the cold gives

the acetyl derivative
jj h 0-NOAo s^P^'ati^e

from alcohol in minute crystals [184°].

Phenyl-hydraeide Cj„H„NjO. [165°].
Formed hy warming an alcoholic solution of
phenanthraquinone with aqueous phenyl-hy-
drazine hydrochloride (Zincke, B. 16, 1564).
Bed needles or plates (from alcohol). Gives a
violet solution in H^SO,.

Si-bromo-phenanthTaqninone Cj^H^rPj.
[230°] (H.); [233°] (Ostermayer, B. 7, 1090).
Made by heating the quinone with Br and a
little water for six hours at 180° (Hayduck, A.
167, 185). Yellow nodules (from HOAc), si. sol.

alcohol. Yields di-bromo-diphenyl dicarbozylic
acid on oxidation by chromic acid mixture.

Nitro-phenanthraqninone

[lfl:l]cS(N0g.CO- [267°]- Formed from the

quinone and boiling HNO3 (S.G. 1-4) (Anschiltz

a. Schultz, B. 9, 1404; Strasburger, B. 16, 2346).

Orange plates (from HOAc) yields nitro-di-

phenyl diciurboxylic acid [217°] on oxidation.

By oxidation of (a)-, (j8)-, and (7)-nitro-phenan-

threne with CrO, and HOAc there are formed
(a)-, {$)-, and (7)-nitro-pheuanthraqninone8
[215°-220°], [260°-266°],and [263°] respectively

(Schmidt, B. 12, 1156).
Nitro-phenanthraqninone. [282°]. Made by

warming chloro-phenanthrone with nitric acid

(S.G. 1-3) (Laohovitch, J. pr. [2] 28, 172). Orange
plates, si. sol. HOAc.

Si-nitro-phenantliraqainone

O^aiNOjico- P94°]. Made by boiling phenan-

threne with fuming HNO, or with a mixture of

HNO, and HjSO,. Obtained also, together mth
a more soluble isomeride,by nitration of phenan-
thraquinone and of nitro-phenanthraquinone

[257°] (Graebe, A. 167, 144; Schultz, A. 203,

108 ; Strassburger, B. 16, 2346). Yellow plates,

7. si. sol. alcohol. Yields di-nitro-diphenyl di-

carboxylic acid [253°] on oxidation.

Aniido-phenanthraquinone

[lS:1]6£(iiJ.cC-
["-^OO"]. Formedbyre-

dnction of nitro-phenanthraquinone [257°] with
tin and HCI (Anschutz a. Meyer, B. 18, 1948).

Violet-black needles, si. sol. hot water, forming a
reddish-violet solution.—B'HCl: yellowish-red

feathery needles.

Si-amido-phenanthraquinone

the di-nitro-compound with tin and HCI (A. a. M.;
Kleemaim a. Wense, B, 18, 2168). Violet-black

needles, not melted at 310°. The hydrochloride
forms yellow plates.

Oxy-phenanthraqninone
o'h!/oh7oo'

Phenanth/rolqtdnone. Formed by the action
of nitrous acid on amido-phenanthraquinone.
Brownish-red needles. May be sublimed. Forms
a yellowish-green solution in NaOHAq.

Acetyl derwative. [200°-210°].

Si-ozy-phenanthraqninone C„Hb(0H)20j.
Formed by the action of nitrous acid on di-

amido-phenanthraquinone (A. a. M^. Minute
dark-brown needles. Yields p. di-acetyl derivative
nystallising in yeUowish-red needles.

Hydro - phenanthraquinone C,,H,,0. %.».

C H C OH
nV^'/jog. Phenanthraquinone dihydride.

Phenanthrenehydrogwimone. Mol.w.210. Formed
by heating phenanthraquinone with aqueous
SO2, or by passing BOj into a warm alcoholic

solution of ihe quinone (Graebe, A. 167, 146).

Colourless needles, m. sol. hot water, v. e. sol.

alcohol, ether, and benzene. Absorbs oxygen
when moist, or in aqueous solution, forming the

quinhydrone C29H„04, which crystallises in

black needles [169°], and finally phenanthra-
quinone. FeCl,, HNO„ and CrO, oxidise it in

the same way.
Mono-acetyl derivative

C„H,(OH)(OAc). [170°]. Got by boiling phen-
anthraquinone with HOAc, HI, and red P (Japp

a. Elingemann, O. J. Proc. 6, 31). ' Formed by
the action of sunlight on phenanthraquinone in

aldehyde (Elinger, A. 249, 138). Flat needles.

Di-acetyl derivative C,4H,(0Ac)j.

[202°]: Formed from the dihydride and Ac^O.
Colourless plates (from benzene), not oxidised by
boiling chromic acid mixture. Not attacked by
heating with KOHAq, unless the solution has a
higher S.G. than 1-3.

Benzoyl derivative C,,,H,(OH)(OBz).

[178°]. Got by action of sunlight on phen-
anthraquinone and benzoic aldehyde (E.). White
needles (from HOAc).

Yaleryl derivative 0,4Hs(0H)(0.0,H,0).
[149°]. Got by using isovaleric aldehyde.

Ethyl derivative C„H5(0H)(0Bt). [80°].

On treatment of phenanthraquinone with ZnEt,
and alcohol successively the compound
CuH„0jEt0H [77°] is got, from which EtOH
can be removed by standing for some months
m voAMo over H^SO, (Japp, C. J. 37, 408). Gives

a mono-acetyl derivative C,^,^c02 [103°],

Isomeride of hydro - phenanthraquinone
0,4Hg(0H)j. [143°]. Got by heating its diacetyl

derivative with alcoholic NH, (Fischer a. Ge-
riohten, B. 19, 792). Needles ; very oxidisable

;

its alkaline solution turning green and finally

red.

Acetyl derivative C,4Hg(OAc)2. [159°].

Made by boiling morphine methylo-iodide with

ACjO, adding dry AgOAc, filtering, and heating

the filtrate at 180°. Needles (from ether).

Si-amido-hydro-pheuanthraquinone
Cj4H,(NHj)2(OH)j. Formed by reduction of di-

nitro-phenanthraquinone with SnCl, (Eleemann
a. Wense, B. 18, 2168). Very readily oxidised by
air, FeClj, or CrO, to violet-black needles of di-

amido-phenanthraquinone.—B"H,CLi3aq.
Tetra-aeetyl derivative

C,4Hg(NHAc)2(OAc),. Colourless needles, solid

at 300°, si. sol. alcohol and HOAo.
Fhenauthraqniuone carboxylic acid

C,h:(^3^.C0- [^l^'l- Made by oxidation of

phenanthrene carboxylio acid with CrO, in

HOAo (Japp a. Schultz, B. 10, 1661 ; A. 196,

14). Orange substance, sol. NaHSO,Aq.
Fhenanthiaqninoue snlphonic acid

0,4H,(S0jH)02. Formed from phenanthra-

quinone and SO, (Graebe). Gives a colouring

matter resembling alizarin when fused with

potash.
Fhenanthrone 0,4H„0. [149°]. Formed as

above {RaaelMn 12). Brownish-red plates, v.
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S6l. alcohol and ether; does not combine with
NaHSO,. Its alkaline solution is green.

Diphenanthryleue-azotide 0„Hj:N,:anH,.
[above 400°]. Formed from phenanthraquinone
and alooholio NHa at 100°, and also by heating
tetraphenylazine with soda-lime to a red heat
(Japp a. Burton, O. J. 49, 845 ; 51, 98). Yellow
crystalline powder or yellow needles (by subli-
mation), V. si. sol. ether. Its solution in H^SOj
is deep blue, becoming orange on dilution.

Isophenanthraqninone OnHgOj. [156°].

formed by the further action of CrO, and HOAc
on an oUformed in the oxidation of phenanthrene,
which remains in the ^ooholic liquid from which
phenanthraquinone has s^arated (Hayduck, A.
167, .185). TeUow crystals (from alcoho^, sL^sol.

water, y. sol. hot alcohol.

FHENANIHBAZISTE v. PHUNAMiHUAquiN-
ONB, Beaction 29.

PHEHAKTHRENE 0„H„ i.e.

R:2]C^*".CH- ^°^- '^' "^- [^°°°] (Graebe;

Schifi)'; [i03°] (Eeissert, B. 23, 2244). (340°

i.V.). S. (alcohol) 2-62 at 16°, 1008 at 78°. S.

(toluene) 83 at 16-5° (Beohi, B. 12, 1978). S.V.S.
167-05 (Schifi). S.V. 186-2 (Lessen, A. 254,

54); 196-7 (Bamsay). H.F. (from diamond)
-39,400 (Berthelot a. Vieille, A. Ch. [6] 10, 446

;

Bl. [2] 47, 864) ; -32,500 (Stohmann, J.pr. [2]

40, 94). H.C.V. 1,699,000 (B. a. V.) ; 1,692,000

(S.). H.C.p. 1,700,400 (B. a. V.) ; 1,693,500 (S.).

Occurs in coal-tar oil (Graebe, B. 5, 861 ; A.

167, 131 ; Fittig a. Ostermayer, B. 5, 933 ; A.

166, 361 ; Hayduek, B. 6, 532 ; A. 167, 177)

and in 'idryl' got by distillation of an Idrian

ore of mercury.

Formation.—1. Together with toluene by
passing 5-di-phenyl-ethyleue through a red-hot

tube (Graebe).—2. From s-di-phenyl-ethane,

from toluene (Graebe, B. 7, 48), from a mixture

of diphenyl and ethylene, from di-methyl-di-

phenyl, and from phenyl-tolyl-methane (Barbier,

C. JS. 79, 121) by passing the vapours through
red-hot tubes. Other hydrocarbons are also

formed in these reactions.—3. Together with

anthracene in the action of sodium on

[1:2] CjHiBr.CHjBr (Jackson a. White, Am. 2,

391).—4. By heating coumaroue and benzene to

a high temperature (Eraemer a. Spilker, B. 23,

85).

Pr^aration.—By fractional distillation of

the portion of hydrocarbons (SIO'-SOO") from
coal-tar oil, followed by crystallisation from al-

cohol. A solution of crude phenanthi'ene (3 pts.)

in hot toluene mixed with picric acid (4 pts.) de-

posits on cooling the picric acid compound in

golden needles, which may be subsequently de-

composed by alkalis. The mixture of phen-

aniihrene and anthracene may also be crystallised

from toluene, when anthracene separates first

(Wense, B. 19, 761). Chromic acid mixture

attacks anthracene more readily than phen-

anthrene, BO that a small quantity of anthracene

may be removed by its means (Anschiitz a.

Bchultz, A. 196, 35).

PrqperUes.—Small colourless plates (from

alcohol), si. Bol. cold alcohol, v. sol. ether,

benzene, HOAo, and CSz- May be sublimed.

Exhibits slight blue fluorescence. Its absorp-

tion spectrum in the ultra-violet has been studied

by Hartley (C. J. 39, 164). Not reduced in aloo*

holio solution by sodium-amalgam.
Beactions.—1. Oxidised by chromic acid

mixture and by OrO, in HOAc to phenanthra-
quinone.—2. HIAq and P at 200° form a tetra-

hydride.—3. Bromine added to its solution in

ether or CSj forms unstable C„H,jBr2, crystallis-

ing in four-sided prisms (F. a. 0. ; Hayduck, A.
167, 180). This dibromide melts with effer-

vescence at 98°, and its alcoholic solution gives
a pp. of AgBr on adding AgNO,. By alcoholic
KCy it is reconverted into phenanthrene (An-
schutz, B. 11,1217^—4. By exhaustive cTsZorima-
iion with SbCl, it yields per-chloro-benzene
(Merz a. Weith, B. 16, 2869).

Combinations^-0„B.jfi^V(,0,. [143°].

B. p5 p^B. alooiiol) 2-7 *tJ£°. Golden yiisms.—
C„H,„C8HaClli(NOj),jIl:2:4] 1:44°]. Orange needles.
(Willgerodt, B. 11, 604).—C„H,„0.BLjCl(NO2L
[88°]. Lemon-yellow needles (Liebermann, B.
8, 378).

Tetrahydride0^^^a,^. [0°]. (310° i.V.).

S.G. U 1-067. Got by reducing phenanthrene
with HIAq and F, or by isoamyl alcohol and
sodium (Bamberger a. Lodter, B. 20, 3076).
Liquid, v. sol. hot alcohol. Yields phenanthra-
quinone on oxidation by CrO, and HOAc.

Octohydride C„H„. (below 300°). Got
by heating phenanthrene with HIAq and F at
240° (Graebe). Liquid.

Per hydride C„H„. [-8°]. (270°-275°).

S.G. |g -933. Made, together with a hydride

(290°), by heating phenanthrene with HIAq and
red F at 250° (Liebermann a. Spiegel, B. 22,

779). Yields phenanthrene and anthracene when
distilled with zinc-dust. Not attacked by H^SO,,
HNO3, or Br.

Chloro-pbenanthrenes. Bypassing chlorine

into a solution of phenanthrene in HOAo the

compound CnHjOl, [170°] is formed, together

with oily C,4^01 and Ci^HjCl,. Alcoholic potash
converts C„Ha01, into CnHjCl,. By heating

phenanthrene with SbCl, the compounds
CnH,Cl, [172°], 0„H.Ca. [250°], and 0,^01,
[270°-280°] may be obtained (Zetter, B. 11, 165),

the final products being 0^01, and CCI4.

Bromo-phenantbrenes. Bromine acting on
phenanthrene dissolved in ether forms C,4H,gBr,,

O H PH
which at 100° splits up into HBr and

c'h^'cbj.

[63°], (above 360°). Bromo-phenanthrene crystal-

lises in thin prisms, v. sol. HOAc and CSj, and

is converted byoxidation into phenanthraquinone

(Zettor; Hayduck; Anschiitz). Bromine (4 mols.)

acting on phenanthrene in ethereal solution also

forms two di-bromo-phenanthrenes C„HjBr,
[148°] and [156°]. A third di-bromo-phen-

anthrene [202°] is a crystalline powder insol.

ether. By heating phenanthrene with bromine

the compounds CnH^Brj [126°] and CnHoBr,
[185°] may be got. By heating phenanthrene

with bromine and iodine the compounds
C^H^Brj [245°] and 0„H^r, [above 270°] are

obtained. All these biomo-phenanthreues crys-

tallise in needles.

(o) - Nitro - phenanthrene OnHjNOj. [75°].

Made, together with the two following isomerides,

by nitration of phenanthrene (Schmidt, B. 12,

1153). Yellow needles. Gives (a)-nitro-phen-

anthraquinone [215°-320°] on oxidation.
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(;8) - Nltro - phenanthrene. [127°]. Less
soluble than the (a)- isomeride. Yields nitro-
phenanthiaquinone [260°-266°] on oxidation.

(7) - Nitre - phenanthrene. [171°]. Small
yellow leaflets. Less sol. alcohol than either of its

isomerides. Yields on oxidation a nitro-phen-
anthraquinone [263°].

Di-nitro-pheaanthrene G,^(SO^)p [150°-
160°]. Made by prolonged action of HNO, on
phenanthrene (Graebe). YeUow crystals.

p XT .PIT
Bromo.mtro-phei.anthrene

cj^YNOJ.CBr-
[196°]. Made by nitration of bromo-phenan-
threne (Anschiitz, B. 11, 1218). Long spikes.

(a)-Amido-phenant}irene GuHgNHj. Got by
reduction of (a)-nitro-phenanthrene (Schmidt,
B. 12, 1156). Small leaflets, insol. water.—
JB'HCl: crystalline pp.—B'jHjSO^ : powder.

(;3)-A]nido-phenantlirene, Small leaflets.

—

B'EGl : si. sol. water.

(7)-Amido-phenaiithrene. Got, like the pre-

ceding bodies, by reduction of the corresponding
nitro-phenanthrene.—B'HCl: glistening needles.

Oxy-phenanthrene v. FaENANTHROL.

Si-oxy-phenanthrene v. ^dro-phenanthra-
gm/none.

Fseudophenanthrene 0,jH,2. [116°]. Occurs
in crude anthracene (Zeidler, A. 191, 295).
Large white plates, yielding on oxidation a
qui none [170°] which is v. sol. alcohol and
benzene. The picric acid compound [147°]

separates in bright-red needles on mixing satu-

rated alcoholic solutions of pseudophenanthrene
and picric acid.

A hydrocarbon 0,3H,„ or 0„H,„, [104°],

possibly a mixture of phenanthrene with pseudo-
phenanthrene, was got by Zeidler {A. 191, 292)
from crude anthracene. It yields an orange
picrate [142°], a quinone [205°-209], insol.

NaHSOg (difference from phenanthraquinone),
and a bromide [95°] which changes on fusion to

a compound [83°], and on boiling with alcohoUo
potash forms yeUow needles [250°]. The quin-

one gives Lanbenheimer's reaction.

(a)-FHEITANTHBElfE CABBOXYIIC ACID

*^^°^'ch''.CH- f^^®°J- Conned by the action

of alcoholic potash on the nitrile which is got

by distilling sodium phenanthrene (a)-suIphonate

(2 pts.) with KjFeCy, (3 pts.) (Japp a. Schultz,

B. 10, 1661 ; C. J. 37, 86). Colourless curved
blades (from HOAc) or fern-shaped leaves (by
sublimation), almost insol. water. Yields phen-
anthraquinone carboxylic acid on oxidation by
CrOj and HOAc—NaA'4aq. S. (of TAatJ) 6-8

at 20°.—BaA'j7aq. S. (of BaA',) -066 at 20°,
•56 at 100°.

Phenanthrene (3)-carbozyIie aoid

Ch'.CH^'^' [0.252°]. Formed in like man-

ner from a calcium phenanthrene sulphonate
contained in the mother-liquid from which its

(a)- isomeride has crystallised (Japp). Stellate

groups of straight needles (from HOAo), insol.

water, sol. alcohol, ether, and HOAc. Yields
phenanthraquinone on oxidation.—NaA'5aq:
laminaa. S. (of NaA') 6-2 at 20° ; v. e. sol. boil-
ing water.—BaA'j 6aq : rectangular lamina), 8.
(of BaA'J -27 at 20° ; 3-7 at 100°.

F&ENANTHBENE (a)-SVt.PHONlC ACID
^°°^

Cjh' OH-
'^'^^' ^^^^^^'^ ^*^ » (;3).aoid

which forms more soluble salts, by heating

phenanthrene (1 pt.) with H^SO, (1 pt.) at 100°

(Graebe, A. 167, 152 ; Japp, 0. /. 37, 83 ; B. 11,

213). Crystalline mass, m. sol. water. Yields

phthalio acid on oxidation.—CaA'j 4aq : small

plates, V. sol. hot water.—PbA'j 2aq : crystalline.

Phenanthrene snlphonic acid C^Hg.SOjH.
Got by heating phenanthrene (3 pts.) with H^SO,
(2 pts.) at 170° (Morton a. Geyer, A.G.J. 2, 203

;

B. 13, 1870). Pearly needles, sol. water and
alcohol. Its salts are less soluble than those of

the (o)- acid.—KA'.—BaA'j3aq.—PbA'j3aq.
Phenanthrene disulphonic acid C„Hs(S0,H)2.

Formed by heating phenanthrene with fuming
H2SO4 (B. Fischer, B. 13, 314 ; Hazura a. Julius,

M. 5, 188). Syrup.—KjA" aaq : powder, v. sol.

water.—^BaA".—AgjA" : yellowish powder.

Bromo-phenanthreue snlphonic acid

C„HsBr(S03H). Made by sulphonating bromo-
phenanthrene (Anschiitz a. Siemensky, B. 13,

1179).—^KA' : needles, si. sol. water.—^BaA',: in-

soluble pp.—AgA' : glistening needles.

PHENAHTHEIDINE 0,3H,N t.«.
^°h' N^"

V.D. 6-5. [104°]. (360°). Made by passing the

vapour of benzylidene-aniline through a red-hot

tube (Pictet a. Ankersmit, B. 22, 3339). White
needles, v. e. sol. alcohol, si. sol. hot water. Its

aqueous solution shows blue fluorescence. NaNO,
gives a bulky pp. of the nitrite. Tin and HOI
give a hydride crystallising in needles [100°].

—

B'HOl: needles,v.sol.water.—B'jHjPtCl„: needles.

—B'HAuOl,.—B'HHgCl,. [190°].—B'O.H,N,0,

:

needles.—B'HjCrjO,.
Methylo-iodide B'MeL [201<Q.

C H CO
Oxy-phenanthridine

fj h 'jtct- Go* ^7 re-

ducing o-nitro-o-phenyl-benzoic acid with zinc-

dust and ammonia. It yields phenanthridine

on distillation with zinc-dust.

PHENANTHBOI C„Hj.OH. [112°]. Formed
by potash-fusion from phenanthrene snlphonic

acid (Behs, B. 10, 1253). Thin laminse (from

benzene-Ugroin), with bluish fluorescence, v. sol.

alcohol and ether, si. sol. water, v. sol. alkalis.

Acetyl derivative C^Ha-OAc. [118°].

PHENANTHEOLINE C,jH,Nsi.e.

CH:OH.C.CH:CH.g. N :CH „g^, /above360°>
CH: N .0 C.OH:CH" '-'° J- (aDovedbO ;.

Prepared by heating m-phenylene-diamine or

{B. 3)-amido-quinoUne with nitro-benzene,

glycerin, and HjSO, (Skraup, B. 15, 895 ; M. 3,

578; 5,. 632; La Coste, B. 16, 674). Got also

by heating its carboxylic acid [209°] (Gerdeissen,

B. 22, 252). Colourless anhydrous four-sided

tables [78°] or needles (containing aq) [66°]. M.
sol. hot water, v. sol. alcohol, v. si. sol. ether.

Bromine gives in a solution of its hydrochloride

a crystalline pp. CijHgNjBrj [149°], converted

by hot alcohol into Oj,H,,NjjBr, [178°]. KMnO,
oxidises it to dipyridyl dicarboxyUc acid.

Salts.—B"H,Cl22aq: colourless prisms. Its

aqueous solution yields on evaporation long

prisms of B'HCl aq.-B'HBr ^aq. [280°].--

B'ACr,0, : golden needles.—B'Cf,H,N,0,- [238°].

—B"H^t01,Bq.—B'HNO,: prisms, m. sol. hot

water.
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Xtthylo-iodide BTMelSaq. Golden
pnsms, sol. water, si. sol. alooliol, insol. ether.

Oxy-phenanthroline 0,jH,NjO. [160°].
Formed in small quantity, together with
phenanthroline, by heating m-nitro-aniline with
glycerin, nitro-benzene, and HjSO. (La Coste).
Needles (from benzene).—B'sHaPtCljaq.Kethyl-phenanthroline v. p. 355.

Di-methyl-phenanthroline
PH :OH.g.CH:OH.g. N :CMe „„, _
CMe: N .0 C.CH:CH ' P^ 1* Po™ed
by the action o£ paraldehyde and HClAq at 100°
on 9»-phenylene-diamine or (B.3)-amido-(Py.3).
methyl-quinoline (Von Miller a. Niederliiuder,
B. 24, 1740.; Sohifl, B. 24, 2127). Colourless
needles (from water). Melts at 78° when con-
taining water of crystallisation. V. sol. alcohol,
volatile with steam. Yields on redaction a base
whence BzCl forms 0„H,|3zN« [164°]
B'.^tCl..

» 11^ s L

Bi-hexyl-di-aaiyl-pheuantbroline

C,H„.C: N .0 O.CH:O.C.H„* l^^"'

Formed by the action of oenanthol on an al-

coholic Bolation of m-phenylene-diamine or of
amido-hexyl-amyl-quinolino at 100° (Von Miller
a. Gerdeissen, B. 24, 1731 ; of. Schiff, A. 253,
322). Needles. Its alcohol solution does not
fluoresce.—B'HCl.—B'HjPtCl,2aq. [201°-210°].

Orange powder.—B'C,H,NA- [104°]. Needles.
Fsendo-phenanthroline Cj^gN, i.e.

CH:N.C.OH:CH.C. N :CH rurooi »» j «,
CH:CH.C C.CH:CH- t"^ J- Made from

p-phenylene-diamlne, glycerin, HjSO,, and nitro-

benzene (Skranp a. Vortmann, M. 4, 669), and
from Ph.N,.q^,NH2, glycerin, and HjSO, (Lell-

mann a. Lippert, B. 24, 2623). Obtained also as
a by-product in the preparation of (B. 3)-nitro-

quinoline from jp-nitro-aniline (Bornemann, B.
19, 2377). Crystallises from water in needles
(containing 4aq), y. sol. alcohol, si. sol. ether.

Oxidised byKMn04 to dipyridyl dicarbozylic acid.

Salts. — B"HC1 2aq : plates. — B"H2CL,

:

monoclinic prisms.—B"HjPtClj 21aq.—B"B^rj.
— B"H,Brj. — B"Br,. — B'-I^ — B'-HIj. —
B"H2Cr20,2|aq: orange needles, si. sol. coldAq.

Methylo-iodidesWllLel aq: lemon-yellow
needles.—^B"Me^aq: red tables.

FHENANTHBOLINE (B.) - CABBOXTIIC
, ACID C,^(COjH)Nj. [277°]. Formed byoxidation
of (B.)-methyl-phenanthroline with chromic acid

(Skranp a. Mscher, M. 5, 527). Minute needles,

si. sol. water and alcohol, sol. alkalis and acids.

—

Ca,HA',10aq: needles. Yields phenanthroline
on distillation with alkalis.

Fheiianthroline-(Pj^. 3)-carboxylio acid

C,2H,(C0,H)N2[N:CO2H = l:2]. [209°]. Formed
by oxidation of (o)-methyl-phenanthroline with

KMnO, and H,SO, (Gerdeissen, B. 22, 250).

Pale-yellow needles (containing aq), t. si. sol.

cold water.
Fhenanthrone v. Fhemantebaqiiinone.
FHENANTHEOXYLENE - ACETOACETIC

ACID. Ethyl ether Oa,H„0, i.e.

S"5<"S«
^''^°*^'' Mol. w. (byKaoult's method)

C^S^.CO
287 (oalo. 820). [185°]. Formed by heatmg

phenanthraquinone with aoetoacetic ether and

NHjAq or KOHAq (Japp a. Streatfeild, 0. J. 43,

27; Japp a. Klingemann, O. J. 69, 2). White

silky needles, y. Bol. hot benzene and aleohol.

Beactiom. — 1, Alcoholic potash foims
OirHijOj crystallising from alcohol, after solu-
tion at 100° in sealed tubes, in needles [269°].—
2. AtcohoUc ammonia at 100° yields lustrous yel-
lowlaminse [168°] of0„H„or4„NA--3.4Zco;ioiie
HCl yields Cj^a.^ClO, [146°], whence alcdJioUo
NH3 produces C,,H3,N0„. — 4. Heating with
HOAc forms three compounds, CjjHhOj, deoom-
posing at 285° withopt melting, OjoHisAoO,
[165°-171°], and C„H„0, [227°].—5. Propionic
acid at 140° yields silky needles 0a,H„0j and
crystalline 02,Hj,0j, which body is also got by
heating with propionic anhydride at 150°.—6. HI
and P yield OaHi.Oj [123°], whence potash forma
an acid 0,»H„04 [295°], which gives BaA"2aq
and AgjA".—7. Heated on the water-bath with
alcohol containing a few drops of HjSO„ it forms
C„H„0(0Bt)(00j^t) [144°], which yields, with
phenyl - hydrazine, 0„H,„(NjHPh)(OEt)(C0.Bt)
[220°] and, on hydrolysis, C,.H„(0Et)(00jH),
[203°], crystallising in colourless needles.—8.

Alcohol containing a large quantity of HjSO^
forms OjjH2„04 [144°], sol. boiling alcohol, and
O17H,A [277°], insol. alcohol.

Isophenanthrozylene-acetoacetic acid

OisHijO^. [209°]. Formed by saponifying its

ether with NaOH (Japp a. Klingemann, O. J.
69, 14). Flat needles (from alcohol). Cone.
KOHAq at 150° yields C„H,oO. Aa,0 at 150°
forms 0„H,oO, insol. alcohol, and CiaHuaii<iO.
[226°].—CuA'j9aq.

Mthyl ether EtA'. [177°]. Formed from
phenanthroxylene-acetoacetic ether by heating
with formic acid (S.G. 1-22) at 130° for an hour,
or by boiling with HjSOj diluted with twice its

weight of water (Japp a. Klingemann, C. J. 59,
3). Colourless triclinic prisms (from EtOAc)

;

a:6:c = -964:1: -507 ; a= 78° 6'
; i8 = 72° 0'

;

7 = 83° 18'; sol. alcohol, benzene, and light

petroleum.
Reactions.—1. Ac„0 at 150° forms the acetyl

derivative Ca,H,iAcOi [165°-170°], crystallising

from benzene in needles.—2. Phenyl-hydrazine
in alcoholic solution at 135° yields the compound
Cj|,H„(N2HPh)0s crystallising in yellow needles
[212°].—3. Zino and HCl yield a crystalline

compound [165°-170°], and also O^oBiJO, [123°],

a body which yields a phenyl-hydrazide

Ca,H„(NjHPh)02.—4. Bromine in CHCla yields

OjoHisBrO, [212°] crystaUising in yellow prisms
and tables.—6. HIAq at 100° forms C„H,20
[215°] crystaUising in slender flat needles.

PHENAZINE 0,2H,Nj i.e. C,H4<;^>0„H..

AzophenyUne. [171°]. (above 360°). S. (alcohol)

2 in the cold.

Formation.—1. By distilling »t- or p- azo-

benzoic acid with excess of lime (Claus, B. 5,

367, 610 ; 6, 723; 8, 39, 600; 10, 1303 ; A. 168,

1).—2. By passing aniline over red-hot PbO
(Sohichntzky, J. B. 6, 248), or merely through a

red-hot tube (Bemthsen; B. 19, 3256^.-3. By
heating equal weights of pyrocatecbm and o-

phenylene-diamine at 205°, followed by atmo-

spheric oxidation of the resulting dihydrida

(Eis, B. 19, 2206).—4. By heating o-amido-

phenol and oxidising in the same way (Bis).

—

6. From di-amido-phenazine by the diazo- reac-

tion (O. Fischer a. Eepp, B. 22, 368 ; Nietzki,

B. 23, 1855).

Pn^ertiet.—Long yellowish needles (by mb-
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limation), t. boI. hot alcohol and ether, v. si. boL
hot water. HjSO, forms a blood-red solution,
becomingyellowon dilution. Volatilewith steam.
Combines with bromine, forming C,|^jNjBrj,
which separates from benzene in yellow needles

;

and with chlorine, forming C,jH,NjClj as unstable
red crystals (from alcohol).

Salts.—B'HCa, Tables (from HClAq), de-
composed by hot water.—^B'SAuOli: crystals.

—

B'jHjHgCl,.—B'jH^tC1.2aq: yeUow plates.—
B'HI. Dark-green needles.—B'HBr. Brown
crystals.-B'0„HjN,0,. [180°-190°]. Long yel-

low needles, sol. cold alcohol.—B'Hg(N03)2

:

ruby-red crystals (from HNOj).—B'2AgN0,.

Dihydride O.^H.oN, i.e. O.H4<^^>C,H<.

formed by reduction of phenazine with alcoholic
NHj and HjS (Claus, A. 168, 8). Trimetrio
lamintB ; almost insol. water and benzene ; t. si.

sol. cold alcohol. Cone. H^SO, forms a green
solution, turning red on further addition of

HjSO,, and green on cautious addition of water

;

in this reaction an unstable base C,j,H„N4 ap-
pears to be formed, giving the salts B"H2CL2 and
B"H2FtCle, the latter forming in green needles.

Di-chloro-phenazine CijH^CljK,. [U4°].
Made from phenazine and FCl,.

Nitro.phenazineC,jH,(NOJNj. [210°]. Made
by nitration. Yellowish green needles.

Aimdo-phenazineCjHi<^>CaH3(NHi,)[J s].

[265°]. Got by sublimation from a mixture of

di-amido-phenazine and zinc-dust (0. Fischer
a. Hepp, B. 22, 357). Long red needles with
bronze lustre (from alcohol). Strong base. Its

dilute solution shows orange-red fluorescence.

—

B'sHjI'tCl,2iaq.

w-Oi-amido-phenazine CigH^N, i.e.

^•^*<n!c!ch!o!n^ • ^ P'odio' »* oxidation

of o-phenylene-diamine by FeCL (Fischer a.

Hepp, B. 22, 355 ; 28, 841, 2788 j cf. Griess, B.
5, 202 ; Budolph, B. 12, 2211 ; Wiesinger, A.
224, 353). Formed also from o-phenylene-di-

amine and Cyl {cf. Hubner, B. 9, 777 ; 10, 1715),
and by boUing o-phenylene-diamine hydro-
chloride (2*5 g.) with amido-azo-benzene (3g.)
and acetic acid (30 g. of 75 p.c.) for two hours.

Long brownish-yellow needles or yellow plates

(by sublimation). Cone. H^SOj forms a grass-

green solution, turned red on dilution. Its so-

lution in benzene or alcohol fluoresces greenish-

yellow. Alcoholic solutions of the salts fluoresce

dark orange-red. Yields with benzil the quin-
oxaline CjJSuN,.- B'HCl 3aq.—B'jIIjSOi 3aq.

Di-acetyl derivative C^HbAo^Nj. [c.

870°]. Tellow needles.

Di-formyl derivative. Beddish-yellow
mass.

t-Di-amido-phenazine

[l I] 0^3(NH,)<|>C.H3NH, [J l]. [280°].

Got by heating the tin double salt of tri-amido-
diphenylamine with water, CaCO,, and MnO,
(Nietzki, B. 23, 1854). Long dark-yellow needles,
V. e. sol. alcohol, ether, and hot water. Yields
phenazine on elimination of amidogen.
B"HNO,: greenish needle8.—B"0.H3N3O^

Di-aettyl derivative 0„H.,N.O- [o.
830°].

i» H • r L

Tri-amido-phenazine 0,^„N, t.«.

[4 g C.H3(NH,)<^>0.H,(NH,), [^ »
„, 5]

.

Made by passing a current of oxygen through a
solution of i-triamidobenzene hydrochloride

(10 g.) and NaOAo (18 g.) (E. MiUler, B. 22, 856

;

ef. Witt, B. 10, 658). Brown needles, m. sol. hot
alcohol and water, the solutions showing yellow

fluorescence. Cone. H^SO, gives a yellow solu-

tion, changing violet, red, and finally yellow on
dilution. It decomposes when heated to 100°.

—

B"(HN0,)2 2aq : needles with green lustre.

Forms a crimson solution with yellow fluores-

cence. The solution becomes yellow on dilution.

Tri-acetyl derivative OijHgAosNi.
Tetra-amido-phenazine

NHj.Q:CH.q.:^.Q.CH:O.NHj ^f^^^, w,,a™-n^
NH^.C:CH.C.N.0.CH:C.Nh1-

^'»™«* ^^ P*^^"'^

air through a hot solution of tetra-amido-benz-

ene hydrochloride (10 g.) and NaOAc (20 g.)

(Nietzki a. E. Miiller, B. 22, 447). Brown
needles (from hot water or alcohol), or yellow

needles containing aniline of crystallisation (from

aniline). Its solutions exhibit yellowish green

fluorescence. Cone. H^SO, forms a yellow solu-

tion, passing, on dilution, through blue, violet,

and red, to yellow.—B"(HNO,,).^ 2aq : lustrous

green needles giving a crimson solution.

References.—Methyl-fhenazine and Di-oxr-

PHENAZINE.

Tolylene red C^,(NMe2)<^>C.H2Me(NHj)

is also a phenazine derivative (Bernthsen, A.
236, 332).

PHENTEIAZIKE C.H,<^-^^. [66°].

(235°-240°). Formed from the formyl derivative

of o-nltro-phenyl-hydrazine, alcohol, HOAc, and
sodium-amalgam (Bischler, B. 22, 2806), and by
the action of P^Og on o-amido-phenyl-methyl-
hydrazine (Hempel, J. pr. [2] 41, 174). Yellow
needles, v. sol. warm water and cold alcohol,

very volatile with steam.

TBIFHEKAZINE DIHYSKIOE

0„H,^, i.e. O.H,<^>CA<^g>0,H. or

C.H.<^|f>CeK,<j^3>C.H,. Homofhuyrin.

dine. Formed by heating 2<-di-amido-phenazine

hydrochloride (4 pts.) with o-phenylene-diamine

at 205° for 15 minutes (Fischer a. Hepp, B. 23,

2791). Bluish-violet powder or lustrous-green

needles, v. si. sol. alcohol, forming a violet-red

solution with yellowish-red fluorescence. ' Solu-

tions of its salts are blue, with brownish-red

fluorescence.

PHEHAZOXINE C,H.<[^^>C,H4. Oxy-

or oxido-di^'hetvyl-amine. [148°]. Obtained by
heating together equal quantities of o-amido-

phenol and pyrooatechin at 260°-280°. Silvery

scales, y. sol. alcohol, ether, chloroform, and
benzene. Sublimable. Distils, in great part

undecomposed. By nitration and reduction the

lenco-base of a violet dye-stuS is obtained

(Bernthsen, B. 20, 942).

FHENBUTYL- OOMFOTTNOS v. Bdttl-
rnXNYIi- COUPOUNDS.

FHENISOBUTTI. CYAHIOB v. Iso-onrn
BBNZONITBIIiB.
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FHEmsOBTTTTL - PHENETHYL - THIO -

UXEA V. ElHTL-PHENTIi-lSOBUIYIi-PHBNYIi-THIO-
DBEA.

PHEHCAPBYLAMIIIB v. Amido-phenyl-
ooiAins.

PHBITENYL TEIBEUZOIC ACID C„H,.0,-
[261°]. Got by potash-fusion from tri-benzoyl-
ene-benzene (Gabriel a. Michael, B. 11, 1008).
Piisms, v. sol. alcohol, ether, and HOAo. Yields
OjHaPha when distilled with lime.—NasA'".—
Ag,A"'.

PHENENYL TKI-METHYL TEIKETONE
Oja,(0O.CH,),. [163°]. Formed by the spon-
taneouB condensation of acetoacetio aldehyde
(Claisen a. Stylos, B. 21, 1144). Small needles,
T. sol. HOAc, si. sol. alcohol, ether, and water.
Oxidised by nitric acid to trimesic acid.

PHENETHYLAUINE v. Amiso-phenyl-
BTHANB.

FHENETHYL • FHENISOBTTTYL - THIO •

XJfBEA V. f-Etbyii-pbuntl-^P-isobtjitl-phentl-
THIO-DBEA.

PHENEIIOINE V. Ethyl derivative of Amido-
rBBNOL.

PHENETOL 1). Ethyl ether of Phexoi..
DIFHEmC ACID v. Difhbntii dicabbozylio

kOID.

PHENNAPHTHAZIUE 0,JH,„N, t.e.

0„H^^>CjH4. {aP)-Naphthophenazme. [142°].

Furmai/ion.—1. By mixing equal mols. of

o-phenylene-diamine and (i3)-naphthoquinone in

50 p.c. acetic acid.—2.By oxidation of equal mols.
of o-phenylene-diamine and (;3)-naphthol with
alkaline potassium ferrioyanide.—:3. By the de-

composition of sulpho-benzene-azo-(i3)-naphthyl-
phenyl-amine by treatment with boiling dilute

mineral acids : C^4(S03H).N.,.0,„H5.NHC„H5
= 0,oH.:N,:C.H,+ Cja,(NHJSO,H.

Prepcuraiion.—Fifty grms. of the dyestuff are

dissolved in 500 c.o. of boiling water, and 125 c.c.

of cone. H2SO4 is slowly added to the hot solu-

tion ; the colour-acid, which is first precipitated,

re-dissolves, and on cooling the sulphate of the
azine crystallises out in red needles, whilst

Bulphanilio acid remains in solution.

Properties.—Glistening yellow needles or

prisms. Sublimes at about 200° in long flat

needles. Distils nndecomposed above 360°. SI.

80I. alcohol, ether, and cold benzene ; y. sol. hot
benzene. Dissolves in cono. HjSO^ with a
brownish-r^d colour, becoming yellow on di-

lation.

Salt 8.—With each acid it formstwo different

alts.—^B'HCix : long reddish-yeUow needles and
warty crystals.—B'^SO," : red needles and
thick garnet-red prisms.—B'HNO," : yellow and
red needles, both sparingly soluble (Witt, B. 20,

672).
PHBNOCYANIlSr CANO orO.H,NOj. Dark-

blue mass with coppery lustre, got by atmo-

spheric oxidation of a mixture of phenol and
NH, (Phipson, B. 6, 823). Insol. water, sol.

alcohol. Coloured red by acids.

PHENOI. C^HjO i.«. ObHsOH. Cwrbolic acid.

Phervyl hydrate. Mol. w. 94. [41°]. (181-5°)

(Dale a. Sohorlemmer) ; (1829°) (Pinette, A.

343,32). S. 6-6 at 17°. S.G. »J 1-0702 (Briihl);

g 1-0906(P.). S.V. 101-8. O.E. (0*-10°) -00083 (P.).

la 1-6636 (B.). »„ 45-71. H.C.V. 736,500 (Ber-

(helot, A. Oh.m 10, 452 ; 13, 329). H.O.p. 737,100.

H.P. 47,841 (Stohmann, J.pr. [2] 83, 471 ; 28,000i

(Von Bechenberg). Occurs in castoreum (W6hler,.
A. 67, 360), and in small quantities in urine of
cows, horses, and men (Stadeler, A. 77, 18 •;.

Lieben, A. Swppl. 7, 240; Hoppe-Seyler, C. iT.-

25, 628; Munk, B. 9, 1596; Salkowski, B. %
1595 ; Baumann, B. 9, 54, 1389, 1715). Con-
tained in considerable quantity in coal-tar
(Eunge, P. 31, 69 ; 32, 308 ; Laurent, A, Ch. [3]1

8, 195), and in the products of the dry distilla-

tion of gum benzoin, quinic acid, wood, audi
bones.

Formation.—1. By distilling o-, m- or p-,.

oxy-benzoic acid alone or with lime (Gerhart,,
Bev. scient. 10, 210 ; Eosenthal, Z. [2] 5, 627).—
2. A product of the distillation of glycerin with
CaClj (Linnemann a. Zotte, A. 174, 87 ; Suppl.-
8, 254).—3. By heating aniaole with cono. EXAqi
or HOlAq at 140° (Graebe, A. 139, 149).—
4. From aniline by the diazo- reaction (Griess,.

A. 137, 39).—5. From benzene sulphonic acidi

by potash-fusion (Wurtz, Bl. [2] 8, 197; cf.-

Degener, J. pr. [2] 17, 394).— 6. From phenoH
p-%ulphonic acid by distillation with dilute^

H2SO4 and superheated steam at temperatures-
above 116° (Armstrong a. Miller, C. J. 45, 148).

—

7. By heating acetylene with fuming H^SO^ and'
fusing the product with potash (Berthelot, C. B\-

68,539).—8. By shaking benzene with palladium)
that has absorbed hydrogen and air (Hoppe--
Seyler, B. 12, 1552).—9. By the direct action o*
hydrogen-peroxide on benzene (Leeds, B. 14,.

975).—10. In small quantity by the action of'

dry oxygen on boiling benzene containing AlCl,,

(Priedel a. Crafts, A. Ch. [6] 14, 435 ; 0. B. 86,.

884).—11. A product of fermentation of proteids'

(Baumann, B. 10, 685 ; Weyl, H. 1, 339 ; Brieger,.

J-.i>r.[2]17,184).
Preparation.—The aqueous solution got by-

stirring coal-tar oil with NaOHAq is diluted!

with water as long as naphthalene separates.-

The liquid is then exposed to the air, with
frequent stirring, for several days, and then
fractionallyppd. by acid {e.g. CO2) , the last fraction

being nearly pure phenol. The phenol is dried

by heating to boiling in a current of air, and
further purified by crystallisation (Hugo Miiller,

Z. [2] 1, 270 ; cf. Williamson a. Scrugham, C. J.

7, 232). Phenol may also be dried by distilling '

over dried CuSO, (Bickerdike, 0. N. 16, 188 ; cf.

Gladstone, 0. N. 2, 98).

Properties. — Long deliquescent needles,

with strong smell, m. sol. water, miscible with

alcohol and ether. Attacks the skin. Does not

redden litmus. Nearly insol. Na^COjAq, m. sol.

NHjAq, V. sol. KOHAq and NaOHAq. Anti-

septic. Not affected by distillation with P2O5,

Ume, or BaO. A solution of phenol even in

43,000 pts. of water gives a pp. of tri-bromo-

phenol on addition of bromine-water (Landolt,

B. 4, 770). FeClg gives a violet colour to an
aqueous solution ; the reaction is prevented by
acetic acid and by alcohol (Hesse, A, 182, 161).

Cono. H2SO4 poured beneath a solution contain-

ing phenol and nitric acid (-1 p.c.) gives an in-

tense red ring ; with nitrous acid, red and greea
rings are got ; with chlorates, a pale-yellow ring
with blue below (Lindo, C. N. 58, 1, 16). An<

aqueous solution of phenol (4 vols.) mixed witk
ammonia (1 vol.) gives on warming with a few
drops of bleaehingrsowder solution a blira oolous
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which becomes red on addition of acids (Salkoir

•

bM, Fr. 11, 316). Boiling aqueous meicuroua
nitrate gives a deep-ied coloui (Plugge, Fr. 11,
173). Millon's reagent gives on boiling a yellow
pp. which dissolves in nitric acid {orming a deep
ted liquid ; salicylio acid behaves in like manner
(AlmSn, J. 1878, 1079). On adding jp-oxy-
benzoio aldehyde and an equal volume of H^SO,
a yellow liquid is got, tamed crimson by potash
(aurin). Phenol is poisonous (Wohler, A. 66,
314 ; Dnplay a. Carin, G. B. 112, 627).

Reactums. — 1. Decomposed by passing
through a red-Tiot tube yielding benzene, toluene,
xylene, naphthalene, anthracene, and phenan-
threne(Kramers,il.l89, 129). Whencrude phenol
is used the product deposits a crystalline hydro-
carbon 0,„H„ [32-9°], S.G. «1 1-012 (63° at 9
mm.). This hydrocarbon is volatile in the cold,
smeUB like camphor, and is sol. alcohol, ether,
and petroleum-spirit. It is resinified by atmo-
spheric oxygen. It absorbs bromine, yielding a
liquid bromide. By heating for 4 hours at 100°
in vactio the hydrocarbon is polymerised, yield-

ing a solid [200°-220°] (Boscoe, C. J. 47, 669).—
2. Chlorine forms o- andj)-chloro-phenol (4,2,1)-

di-chloro-phenol, (6,4,2,l)-tri-ohloro-phenol, and
tetra-, pent-,and hexa-chloro-phenols. Exhaus-
tive chlorination gives CsClg, CCl,, Ofi\„ and COj
(BuoS, B. 9, 1483). An intermediate body is

0,.,01,0j [323"] (Hugounenq, O. B. 109, 309).
EClO, and HOI yield tri-chloro-phenol and tri-

and tetra- chloro-quinone.—3. Chlorine acting
on phenol in alka£ne solution forms the acid

^Q^^^C(OB).C0^ (Hantzsoh, B. 20,

2780; 22, 1238).—4. Bramine-'water forms tri-

bromo-phenol. Heat (63492 units) is given out
in the reaction. Br in excess gives GgHsBr^d
(Werner, O. B. 100, 799 ; Bl. [2] 46, 280).—6.
loOine and alkali at 60° form O^jIjO [157°],

which is violet-red, insol. water, and forms a jced

solution in alcohol and ether. It is converted
into tri-iodo-phenol by boiling with KOHAq
(Messinger a. Vortmann, B. 22, 2313).— 6.

Chloride of iodine forms mono- and di-, iodo-

phenol (Schiitzenberger, C. B. 64, 197).—7.

Oxictised by rdtro-benzene and dilute NaOH in

the cold to oxalic acid and CO, (Siegfried, JT, pr,

[2] 31, 642).—8. If a rapidly alternating electric

cT^rrent be passed through a solution containing
phenol, magnesic sulphate, and magnesic bicar-

bonate, the following bodies are formed, owing
to the rapidly alternating oxidation and reduc-

tion : pyrocatechin, hydroquinone, di-oxy-di-

phenyl, formic acid, succinic acid, and oxalic

acid (E. Srechsel, J. pr. [2] 29, 249). Another
product is C,H,„0, an oil (163°-178°) with aro-

matic smell which forms a phenyl hydrazide
C,2H„I7 [108°]. By continuing the alternating

current this oil is converted in n-hexoic acid,

—

9. Electrolysis with carbon electrodes in aqueous
solution rendered slightly alkaline by EOH
yields a di-oxy-benzoic acid C,H,04 [93°] and an
amorphous acid CmH^sOq insol. water and ether,

sol. alcohol. The amorphous acid yields picric

acid withHN03,and onprotracted boiUngwith di-

lute HClAqityields amorphousinfusibleCfiHigOu
and amorphous C„Hg,0, [60°], sol. water, al-

cohol, and ether. Inlike maimerNaOFhyields on
electrolysis O^DHajO, separable by hot HClAq into
infusible C„B„0„ insol. water and ether, and

C,^,gO, [73°], sol. water (Bartoli a. Fapasogli, G.
14, 90).—10. Taken internally it is partly oxidised

to hydroquinone and pyrocatechin (Nencki a.

Giacoso, B. 4, 325).—11. H^O, oxidises it to pyro-

catechin, hydroquinone, and quinone (Martinon,
Bl. [2] 43, 156). When treated in aqueous solu-

tion with NHj, HjOj, 'S.a,j20„ and hydroxyl-
amine hydrochloride it yields phenolquinon-
imide, which colours the liquid bright blue

(Wurster,B. 20, 2934).—12. CrOjCl^ followed by
water, gives 0(C^S4.0H), (Etard). CrO^Cl^ and
HOAc give tri- and tetra- chloro-quinone (Car-

stenjen, J. pr. [2] 2, 83).—13. Eusion with
NaOH yields resorcin, pyrocatechin, and phlo-

roglucin. Potash-fusion gives o- and m- oxy-
benzoio acids and two di-oxy-diphenyls (Berth
a. Schroder, B. 11, 1332 ; 12, 417).—14. POl,
forms PCl,(OPh), PCl(OPh)j, and P(0Ph)3, which
may be separated by fractional cQstillation in
vacuo (Noack, A. 218, 85 ; Anschiitz a. Emery,
A. 239, 310; A. 253, 110). The compound
PClj(OPh), (90° at 11 mm.), (216° at 760), S.G.

»i»
1-354, is converted by ohlorme into PCl,(OPh),

whence SO, produces POCl,(OFh) (122° at 11
mm.). Bromine converts PClslOPh) into

FCl2Br2(OPh), which is crystalline but very un-
stable. Sulphur at 190° converts PCyOPh)
into PSCl2(0Ph), a colourless liquid (120° at

11 mm.), S.G. «p 1-4059. The compound
PCl(OPh)j (172° at 11 mm.) (295° at 760 mm.)
is converted by chlorine into PCl3(0Ph)„ which
is crystalline, and insol. ether. Bromine converts
PCl(OPh), in ether into orange-yellow crystals of

PClBr2(0Ph),. Sulphur and P01(OPh)j at 190°
yield FSCl(OPh)„ crystallising in colourless

needles [64°], (194° at 11 mm.). Tri-phenyl
phosphite F(OFh), combineswith chlorine, form-
ing PC^OPh),, whence water produces tri-

phenyl-phosphate FO(OFh), [45°] (245° at

11 mm.). F(OFh), with sulphur at 190° yields

FS(OPh), [50°] (245° at 11 mm.). S.G. '£ 1-2341.

—16. PCI, forms hardly any chloro-benzene
(Otto, A. 145, 317 ; cf. Glutz, A. 143, 181).—16.
PgS, forms, on heating, phenyl mercaptan, di-

phenylenedisulphide C,2H,S„ and some Fh^S
(Kekulfi, 0. B. 64, 752 ; Graebe, B. 7, 61, 397

;

Geuther, A. 221, 57). P2S3 forms benzene,
Ph,P04, and H2S.—17. Aqueous KMuO, oxidises

it to oxalic acid and CO, (Tollens, Z. [2] 4,

715).— 18. Distillation over heated zinc-dust

yields benzene.—19. HjSO, (1 pt.) forms o-

and p- Bulphonio acids (EekuU, Z. [2] 3, 197).

H^SOj (li pts.) at 160° forms di-oxy-di-phenyl

Bulphone (Glutz, A. 147, 62). E^S^O,, heated
with a solution t)t KOC^H, at 65°-70°, forms

CeHjO.SO,.OE, which crystallises in tables, S. 14
at 16°, sol. hot alcohol. This salt occurs in urine.

It is decomposed by boiliug with water and dilate

acids into phenol and H^SO,. At 150° the dry

salt changes to the isomeric potassium phenol
p-solphonate. Phenyl sulphuric acid is also a
product of the passage of a rapidly-alternating

electric current through a solution of phenol,

MgSOj, and magnesium bicarbonate. The free

•oid is very unstable (Baumann, B. 11, 1907;
Brieger, H. 8, 311 ; Drechsel, J.pr. [2] 29, 240).—
20. SOjCl, at 150° forms chloro-phenol (Dubois,

Z. [2] 2, 705). SJOfil, forms o- and p- chloro-

phenols and their salphonic acids (Armstrong a.

Pike, C. N. 29, 283).—21. Nitric acid forms 0-

and p- uitro-, di-nitro, and tri-nitro- phenols,-—
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M. Potassvum and lodium dissolve, giving ofl

CO '}?™?°^4l'^>^ Phenylates. These absorb

^^fA n^'u^
PhO CO,K and PhO.OO^a, which

yield osEy-benzoatea when strongly heated (v.

S« P "r^^*"" *9P) (Kolbe, /. pr. [2] 10, 89).-
i6. CrO, forms phenoquinone 0„H,.O. (Wiohel-
haus.B. 6, 248, 846).-24. NitS!^* c^k forms
mtroso-phenol, the mono-oxim of quinone

KNO, has been added, gives when shaken with
a mixture of phenol (1 vol.) and HjSO, (1 vol.)
a brown colour, ohangmg to green, and finaUy to
a magnificent blue. On pouring into water
brown flakes are deposited (Liebermann, B 7
248, 1098). In the action of HjSO, and nitrons'
acid on phenol there is formed (o)-phenol-di-
ohroin 0„H,5N0, or O.H,(OH)N(OPh)2 ?, a
brown powder, sol. ether, and also phenolozy-
chroin C,8H„N0„ which is black and insol.
ether (Kramer, B. 17, 1877 ; Brunner a. Chuit,
B. 21, 250). (o)-Phenol-diohroin is also formed
fromjjninone mono-oxim and HjSOi (Baeyer a.
CarorS. 7, 966). Each body yields an amorphous
acetyl derivative. Phenol-diohroin forms a blue
solution in alkalis and H^SOj. Phenol-oxyohroin
forms a green solution in H^SO,, and a brown
solution in alkalis.—25. NOCl gives chlorinated
quinones (Tilden, G. J. 27, 851).—26. Distilla-
tion with PbO yields diphenylene oxide 0,^fi
and CisHgOij, crystallising in needles [174°]
(Graebe, B. 7, 396; Behr a. Van Dorp, B. 7,
398).—27. COClj at 150° forms CO(OPh), and
COCa(OPh) (Kempf, J.pr. [2] 1, 402).—28. Am-
momacal zinc chloride at 290° forms aniline, di-

phenylamine,andPhjO(Merza.Weith,B.13,1299).
29. Hydrazine solution in excess forms a white
unstable substance [57°], possibly 0,H,0(NjHJ
(Cnrtius a. Thun, J.pr. [2] 44, 190).—30. TiOl,
acting on a benzene solution of phenol forms
dark-red crystals of Ti(0Ph),H01, decomposed
by water into phenol, titanic acid, and ECl
(Schumann, B. 21, 1079).—31. AlOl, gives the
solid AljOUOPh),, v. sol. hot CSj, insol. ligroin,

decomposed at once by water into phenol, alu-

mina, and HCl (Clans a. MerkUn, B. 18, 2933).
On heating phenol (2 pts.) with Aid, (1 pt.j,

benzene, Ph^O, and diphenylene-methane oxide
are formed (Merz a. Weith, B. 14, 191). Phenol
(5g.) added to AlBr, (10 g.) forms amorphous
Al^r,(OPh)„ which is quickly decomposed by
water (austavson, J. B. 16, 242).—32. Aid, and
CCljNO, followed by water give aurin,—38. Heat-
ing with oxalic acid and HjSO, gives rosolio acid.

34. Cyamc add vwpow is absorbed by dry
phenol forming phenyl aUophanate, which crys-

tallises from hot alcohol in unctuous crystals

(Tuttle, J. 1857, 451).—35. Bemyl chloride and
zinc form I'hCHj.CjHiOH on heating (Patemo,

<?. 2, 1).—36. Phenol (10 g.) boUed with Ao^O

(20 g.) and ZnCl, (20 g.) forms phenacetein, a
red dye C„H,202, which is insol. benzene, sol.

alcohol, ether, and HOAc. Its solution in alkalis

is raspberry-red (Basidski, J. pr. [2] 26, 54).

—

37. CeHs.OCl, forms benzaurin.—38. Phthalio

anhydride and HjSOi form phenol-phthalein

C„H„04 on heating (Baeyer, B. 4, 658).—

39.

—

Acetamide and benzafnide on heating form

respectively PhOAc and PhOBz, while NH, is

given off (Guareschi, A. 171, 140).—40. Heated

in alcoholic solution with Cd, and KOH or

NaOH it yields o- And sf- oxy-benzoio acids.—

Vol.. HI.

41. Paraldehyde and staunio chloride form
CH,.CH(0,H^OH)j.—42. Bmzoic aldehyde, alco-
hol, and a few drops of Hd form white resinous
CjeHmOai whence amorphous OjjH,jAejOj may
be got (Michael a. Byder, Am. 9, 130).—
43. Benzene sulphochloride added to a slightly-
alkaline solution of phenol forms CjHjSOj.OPh
as very stable colourless crystals [36°], sol. alco-
hol, si. sol. ether, saponified by alcoholic potash
(Georgesen, B. 24, 417).—44. Acetoacetic ether
and HjSO, form {$) - methyl - coumarin. —
45. 'Chloro-acetal and alcoholic NaOPh at 160°
form C,H5.0.CHj.CH(0Et)j (255°) (Autenrieth,
B. 24, 162).-46. CCl,.C0d and Aid, give di-
phenyl carbonate (Heutsohel, J. pr. [2], 36, 315).
47. o-Oxy-benzoio aldehyde, HOAo, and H^SO,
form, on warming, oxyaurin 0„H„04, which
greatly resembles aurin (Liebermann, B. 9, 801

;

11, 1436). Zulkowsky (M. 5, 111) obtained a
dyestuff O^^B^^Ot soluble in aqueous NaHSO,, and
another dyestuff insol.NaHSO,Aq.—48. CH,.001,
and dilute caustic soda form CH,.C(OPh), [98-5°]
crystallising in plates, v. si. sol. water (Heiber,
B. 24, 3678).

Estimation.—1. Titrated by adding bromine
water till the solution is yellow, or by adding
excess of bromine, EI, and starch, then titrating
with NajSjO,. The bromine solution contains
40 gnus. Br and 20 grms. KBr per litre (Degener,
J.pr. [2] 17, 380 ; cf. Landolt, B. 4, 770 ; Koppe-
schaar, Fr. 15, 233 ; Weinreb a. Bondi, M. 6, 506;
Giacosa, H. 6,45).—2. 14 to 15 grms. of pureKOH
are dissolved in 1 litre of water and 10 grms. of
bromine gradually added; the solution is then
diluted tin 50 c.o. corresponds to 0*05 grm. of
pure phenol. To ascertain the strength of any
phenol solution 50 grms. of the above solution
are taken and the phenol added till a dro^ of the
solution ceases to give a blue colouration with KI
and starch (Chandelon, Bl. [2] 88, 69).—3. 2 or
3 grms. phenol are dissolved in thr^ee times the
molecular proportion of caustic soda. The solu-
tion is made up to -500 c.o., and 10 o.c. are put
into a small flask warmed to 60°, and one-tenth
normal iodine solution is allowed to flow in until

it is coloured strongly yellow by excess of iodine;

by shaking, a red pp. is formed. The excess of

iodine is estimated by sodium thio-sulphate.

The quantity of iodine taken up by the phenol
multiplied by 0'123S18 gives the amount of pure
phenol (Mesainger a. Vortmann, B. 23, 2753).

—

4. To separate phenolfrom mixtures in poisoning

cases the substance is triturated with dilute

H2SO4 and extracted with alcohol, the alcohol

evaporated, and the residue extracted with benz-

ene (Dragendorff a. Jacobson, O. C. 1886, 828)

;

or the alcoholic extract may be mixed with
NaOHAq, evaporated to a small bulk, filtered,

and the phenol ppd. by HOlAq in a graduated

tube (Muter a. De Koningh, An. 12, 191; cf.

Staveley, Chem.Zeit. 13,1126).'^5. Phenol may
be titrated by adding standard KaOH to a solu-

tion containing s-tri-nitro-benzene as indicator

until a red colour appears (Bader, Fr. 31, 58).

Salts.—Phenol behaves as a very weak
acid. It dissolves in KOHAq, but does not
expel CO2 from sodium carbonate in the cold.

—

CgHjOK. White hygroscopic needles, v. sol. al-

cohol, ether, and water. Oxidises rapidly in

air.—CjEaONa". Yields PhjO and 0„H„0 when
distilled with NaPO. (NiedsrhiiuBem, B. 16,

8H



es4 PHENOL.

1123). Sulphur at 200° gives S,(C,H,OH)j.—
Ba(OCgHs)2 3aq. Crystallme crusts, got by boil-

ing phenol with baiyta-water and evaporating

m vacvo. — Ca(0CgHj)2>'. Yields diphenylene
oxide and a little benzene on distillation.

—

Pb(OH)00,Hj. Made by boiling phenol with
litharge (Calvert, C. J. 18, 68). — TIOCbH,.
Crystals, si. sol. cold water (Euhlmann, J. 1864,

254).—Hg(O0.H.)2HgjCL,4aq. Pp.got byadding
mercnrous chloride to a solution of NaOFh
(Pouchet, C. B. 106, 276).—Al(OC;a,),. Made
by heating phenol with aluminium and All,, and
pouring ofi the liquid product (G-ladstone a.

Tribe, O. J. 39, 9; 41, 5; Hodgkinson, 0. N.
1877, 237). Split up on distillation into A1,0,

and PhjO, other products being phenol and a
ketone C„H,„0 [97°] (c. 280°), VJ). 182-2.-

Aniline salt C^jONHjPh. [37°]. (181°).

Formed by boiling aniline with phenol (Dale a.

.Schorlemmer, A. 217, 388 ; Dyson, C. J. 43, 466

;

Mylins, B. 19, 1002). Tables (from alcohol).—

p-Toluidine salt C^sONHjCjHjMe. [31°].

Needles (from ligroin) (Dyson).

'

Combinations.—1. With SO, phenol forms
an unstable compound which may be distilled

at 140° (best in a current of SO,), and which
crystallises in rectangular tablets. If exposed to

air it absorbs water and gives ofi SO,. The com-
pound melts between 25° and 30° (A. Holzer,

<r. pr. [2] 25, 463).—2. With CO,. If saUoylie

acid be heated in a sealed tube for two hours
at 260° it is resolved into phenol and CO,, but

on cooling crystals resembling common salt

with sides like staircases are formed. These
melt at 37°. They are deoomposedby heat, and
also by water, alcohol, ether, and chloroform,

into phenol and CO, (A. Elepl, J.pr. [2] 25, 464).

The same compound is got from phenol and
Uquid CO, (Earth, A. 148, 49).

Formyl derivative CuHjO.OHO. Liquid,

boiling with decomposition at 180° (Seifert,

J. pr. [2] 31, 467).
Acetyl derivative CgHgOAo. Phenyl

acetate. (195°) at 733 mm. (Orndorff, Am. 10,

368). Formed by boiling an alcoholic solution

of phenyl phosphate with EOAc (Williamson a.

Scrugham, A. 92, 317 ; Kreysler, B. 18, 1716)
and by the action of AcCl on phenol (Cahours,

A. 92, 316) or of POCl, (1 mol.l on phenol (3
mols.) mixed with HOAc (3 mols.) (Nencki, J.pr.

[2] 25, 282; Seifert, J.pr. [2] 31, 467). Obtained
also by boiling phenol with acetamide (Guareschi,

A. 171, 142). Heavy oil, saponified by EOHAq.
Beacticms.—1. Sodium acts violently, giving off

and forming BtOAc, phenol, salicylic acid,

CigHijO, [48°] crystallising foom alcohol in
needles, and C^HnOj [138°] nearly insol. al-

cohol, but crystaUising therefrom in yellow
needles (Hodgkinson a. W. H. Perkin, Jan., C. J.

37, 487, 721).—2. Benzyl chloride after heating
for 14 days leaves an oil with strong blue
fluorescence which when saponified by alcoholic
potash forms C„H„0 [39°] (c. 295°) and benzyl-
phenol C„H,,0 [81°] (321°) (H. a. P.).—3.
Benzyl chloride and AlOl, give HCl, toluene,
anthracene, Ac,0, and CHjPh.CjH^OAc.—4.

NaSEt forms PhONa and EtSAo (Seifert).—5.
PCI, at 100° gives phenyl phosphate and
C.HjO.CCl:CCl, [26°] (Michael, Am. 9, 207).—6.
Chlorine in the cold forms AoCl,;-chloro-phenol',
and 0,P,Cl(OAo). Chlorine at 160° yields AoCl,

CjH,Cl,(OAo), and mono- and di- ohlofb-phenolg
(Seelig, J'.^. [2] 39, 175).-7. Broinine forms
AcBr and CgH^Br.OAc. Excess of Br gives

C,H,Br,OH and C,H,Br,OAo (Sfeelig).—8. BzCl
and a little ZnCL, give PhOBz (Doebner, A.
210, 255).

Propionyl derivative CgH,O.CO.Et.
[20°]. (211°). S.a. 1 1-0643; If 1-0642. Formed
by distilling phenol with excess of propionyl

chloride (Perkin, C. cT. 55, 646) . Iiarge transparent

prisms. PCI, at 100° followed by water gives

oily C,H,C1,0 (116°) (Michael, Am. 9, 212),

Butyryl derivative C,HsO.CO.C,Hp
(228°). S.G.i 10364; If

1-0269. Formed from
phenol and butyryl chloride (Perkin).

Benzoyl derivative C,H,.OBz. Bhemyl
hmzoate. [69°}. (314° cor.). H.F. 61,804

(Stohmann, J, pr. [2] 36, 7). Made by melting

benzoic acid (11 g.) with phenol (10 g.) and
gradually addmg POCl, (13 g.). The product is

washed with dilute KOH and crystallised from
dilute alcohol, the yield being fair (12 g.)

(Basidski, J. pr. [2] 26, 62 ; c/. Ettling, A. 53,

87 ; Stenhouse, A. S3, 91 ; Laurent a. Qerhardt,

A. 75, 75; List a. Limpricht, A. 90, 190).

Formed also by boiling phenol with benzamida
(GuareSchi, A. 171, 141) and from phenyl phos-

phate and NaOBz (Ereysler, B. IS, 1719).

Monoclinio prisms (from ether-alcohol). Not
saponified by boiling aqueous KOH, but saponi-

fied by alcoholic potash.

Salicyl derivative v. o-Oxx-benzoio
AOID.

Methyl derivative OgHg.O.Me. Anisole.

Mol. w. 108. (155°). V.D. 3-79 (calc. 3-73).

S.a. g 10110 (Pinette, A. 243, 34); ',= •'997

(Vincent, Bl. [2] 40, 106). O.B. (0°-10°) -00083.

S.V. 125-2 (B. Sohift, A. 220, 106). S.H. -405 at

0° (Schiff, A. 234, 300). Ba, 65-33 (Nasini a.

Bemheimer, Q. 15, 93). H.F.p. 16,860. H.F.v.

13,830 (Thomson, Th.); 32,718 [C,0,= 94,000;
H2,0 = 69,000] (Stohmann, J. pr. [2] 35, 23).

Formed by distilling anisic acid or the methyl
derivative olsali(^lic.acid_with baryta (Cahours,

A. Ch. [3] 2, 274 ; 10, 363 ; 27, 439). Made also

by heating PhOK with Mel at 110° (Cahours, A.

78, 225). Prepared by heating NaOPh at 200°

in a rapid current of MeCl (Vincent, Bl. [2] 40,

106) . Oil with pleasant odour, v. sol. alcohol and
ether. Cone. HIAq at 140° splits it up intophenol

and Mel (Oraebe, A. 139, 149). At 400° it de-

composes into phenol and ethylene (Bamberger,

B. 19, 1820). Chlorine in the cold gives rise to

[l:2]C,H,C1.0Me (c. 200°), [l:3:6]CeH,Cl,.OMe,

[28°], (233°), and [l:3:6:6]C„H,Cl,.OMe [60°]

(249°). In presence of iodine, chlorine forms
[l:2:3:6:6]C„HCl,.OMe [100°] (279°) and also

Cs01,.0Me [107T (o. 289°). Chlorine with I at

60° formsCjCl, [220°], OJS.Cl^ [87°] and CjHjCl,

[136°]. Chlorine with I acting on boiling anisole

forms C,C1„ COOl,, HCl,and some CCl,. Chlorine
with SbCl, forms O.Cl^.OH [187°] and CCI4.

Chlorine with SbCl, at 100° gives O.Cl,0 [107°]

(Hugounenq, A. Ch. [6] 20, 504). AoGl in C3,
in presence of AlCl, forms CH,.CO.OiH,OMe
(Gattermann, B. 22, 1129); BzCl acts in like

manner.
Ethyl derivative C,H,OEt. PhenetoU,

(172°). S.G. g -9822 (Pinette, 4. 243, 35). VJ).
4-27 (oalo. 4-21). C.E. (0°-10°) -00087. 8.7.
148-6 Ca. Schiff^ 4. 220, 105). S.H. -429 (Schiff.
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4.334,300). HJP.p. 39,775 (Stohmann). Ponned
by distilling barium ethyl-aalioylate and by the
action of EtI on OuHjOK (Cahoura, A. Oh. [3]
27, 463 J Baly, A. 70, 269). Formed also by the
action of alcohol and ZnCl, on phenol (Eastropp,
B. 10, 168S) and by the action of dry alcohol on
diazobenzene nitrate or sulphate (Bemsen a.

Orndorfl, Am. 9, 392).

Pmionation.—Eqnal volnmes of S^SO, and
alcohol are mixed and allowed to cool. The
liquid is then neutralised with soda and evapo-
rated until Na^SO, begins to crystallise out. The
liq;uid is poured off from the crystals, mixed with
a strong solution of sodium phenylate, and
heated in an autoclave at 150° under 7 atmo-
Bpheres' pressure. The sodio phenylate ia made
by dissolving phenol in caustic soda solution

(S.G. 1*33). In calculating the amount of phenol
it is assumed that half the alcohol forms sodio

ethyl sulphate (Kolbe, J.pr. [2] 27, 425).

Properties.—Oil. Yields with fuming HNO,
* di-nitro- derivative [87°]. At 400° it yields

phenol and ethylene. BzCl in CSj in presence

of AlCl, forms CA-GO.CsH^.OEt ; AcCl acts in

like manner (G^ttermann, S. 22, 1129).

Propyl ddrivative OjHs.OPr. (191°).

S.G. § -9639. C.E. {0°-10°) -00086. S.V. 172

(Pinette, A. 243, 35). H.F,p. 46,574 (StohmannJ.
Isvpropyl derivative PhO?r. (176°).

S.G. s -958 (Silva, Z. 1870, 249).

Biityl derivative OjHvO.CjH,. (210°).

S.G.§-95. CJ!. (0°-10°) •00089. S.V. 195-3.

Isobutyl derivative C^s.O.CH,Fr.
(198°). S.a. U -939 (Biess, B. 3, 780).

Isoamyl derivative CsHs.O.O^H,,.

!225°). Formed from FhOE and isoamyl iodide

Cahours, C. B. 32, 61). Oil, lighter than water.

Heptyl derivative CaHs.O.OjH,,. (267°).

S.G.g-9319. O.B. (0°-10°) -00091. S.V. 270-8.

Octyl derivative C^5.0.C,H„. (283°).

S.G. g-9221. O.E. -00084. S.V. 296-1 (Pinette,

A. 243, 36).

Vinyl derivative C^.O.0JS,. (c. 155°).

S.G. 2 -992. From the bromo-ethyl derivative

and alcohoUo potash (Sabanfieft, Bl. [2] 41, 253).

Bromo-vinyl derivative CgHs.O.OjHjBr.

Formed from C^HjErj, phenol, and alcoholic

potash (Sabanfefl. A. 216, 277). Oil, decomposed

by distillation.

Di'hromo-viriyl derivative ^^
CjHiO.CjHBr,. [38°]. Got from phenol, Oi^Br,,

and alcoholic potash. Gives PhO.OjHBr, [59°].

Tri-ehloro-vinyl derivative
O.H,0.0(31:CCar [26-5°]. (106° at 12 mm.).

Formed by the action of PCI, upon phenyl

acetate. Also obtained by the action of potas-

sium phenol upon per-ohloro-ethylene. Crys-

talline solid. Volatile with steam (Michael, B.

19, 845 ; Am. 9, 207). ^^„ „ t>

Bromo-ethyl derivative PhOOjH^lir.

[39°]. (240°-250°). Made from ethylene bromide

and sodium phenol in alcoholic solution by di-

gesting for 3 hours at 100°. Separated from the

ethylene-ether, {PhO)jOA. by distiUing with

steam, in which it is much more volatUe.

Colourless crystals with oharacteristio odour,

partly decomposes on boiUng. V. sol- floo^"!

and ether (Weddige, /. pr. m 24, 242). Be-

actims.-!. Heated at liO!,^^^' ^l""^,"

NH, it gives crystals of HN(C3..0Ph)^r,

pi6°], si. sol. alcohol AJkftlJS liberate from

this salt the free base imido-di-eihylene-dl-

phenyl ether as an alkaline oil. With HClit
forms a salt, HN(0jH40Ph)jHCl [213"^. It also
forms a nitrate [197°].—2. With o-nitro -phenol
potassium it forms Ph.0.C2H,.0CaH,N0„ orya-

taUising in prisms, [86°].—3. Heated with potas-
sium f-ozybenzoic ether in alcoholic solution it

forms CjH,.O.CijH,.O.0jH,.COjEt [81°], which,
when saponified by alcoholic potash, yields the
acid, CeHj.O.CjHj.O.CjH4.C0jH melting at [196°]

(Wagner, J. pr. [2] 27, 227).

Chloro-ethyl derivative PhO.O^H^Cl.
[25°]. (221°). Made from CjH^ClBr and KOPh.
Beacts with EOEt forming PhO.C^H^.OEt (230°).

S.G. ii 1-018 (Henry, 0. B. 96, 1233), or (262°),

S.G. a 1-037 (Saban6eff, Bl. [2] 41, 253).

Penta-bromo-ethyl derivative
PhOOjBrj. [103°-106°]. From the di-bromo
vinyl derivative by successive treatment with al-

coholic potash and Br (Sabangefi, A. 216, 282).

Methylene derivative CH2(OPh)2. (294°>

(Henry) -, (299°) (Amhold, A. 240, 201). S.G.
iS 1-114 (H.); 82 1-092 (A.). Formed from
CHjBr, and KOPh (Henry, A. Oh. [5] 36, 269).

Ethylene derivative Ci^,(OPh),. [98-6°!'

(Burr, Z. [2] 5, 165) ; [95°] (Lippmann, O. C.

1870, 45). Made from C^^Br, and EOPh at

140°. Crystals, si- sol. alcohol. Br yields

C„H„Br,Os [c. 100°]. HjSO, yields a disulphonio

acid, whence 0^t{0.0,B.tSO,)J?\t may be got,

crystallising from hot water in lamina.

Bromo-propyl derivative
C.H50-CHj.CHj.0HiBr. (246°-256»). Formed
from phenol, trimethylene bromide, and NaOEt
(Lohmann, B. 24, 2632). Oil. Alcoholic NH,
at 100° forms (PhO.CjH,)jNH which distils

above 300° and givesB'HOl [206°], and the nitros-

amine (PhO.OA)a-N.NO [61°]. Aniline forma

PhO-OaHj-NHPh [32°] which gives B'HCl [170°].

With NaOMe in MeOH it yields PhO-0,H,.OMe

(231°), while alcoholic potash solution forma

PhO.OA-OEt (329°, or probably 239°). The

compound PhO-CaHj-OH (250°) is formed by the

action of nitrous acid on PhO.O,H..NH, (242°)

which is itself obtained by the hydrolysis of

PhO.C,H,.NH.CO.C.H,-CO^.
Trimethylene derivative

CH,(CH,OPh)r [61°]. A by-product in the

preparation of the bromo-propyl derivative.

Allyl derivative PhO.CjHa. (194°),

From C,HJBr and NaOPh (Henry, B. 5, 455).

Di-chloro allyl derivativeFhO-C^'Sfii^

(114°-118» in vacuo). Got from PhO.CO.Et

and PCI, (Michael).
,

Bromo-allyl derivative VbO.G,Si.^t.

(240°)- Got from CH^rCHBr-CHsBr and KOPh
(Henry, Bl. [2] 40, 324). AloohoUc potash forms

the propargyl derivative (210°). •

Benzyl derivative v. Phenyl ether of

BeNZYIi AliCOHOL.

aiucoside O.H,O.OA(OH).-CHO. [172°].

Formed by adding acetoohlorhydrose to an alco-

holic solution of PhOK (Michael, 0. B. 89, 355

;

Am. 1, 306). Long needles (from hot water), v.

sol. water, sol. alcohol and HOAc. HjSO, forma

a yellow solution. Acetic anhydride and

NaOAo at 100° yield the tetra-aoetyl derivative

C,H,O.C,H,(OAc)<-CHO, which orystaUises from

alcohol in long white needles.

Befereneea. — Amuo-, Amido-m-imibo-,

Beomo-, BBOMO-AMtno-, Bromo-iodo-nitro-,

3h2
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Bbomo-hiibo-, Cblobo-, Tm-oblobo-iodo-,
CaiiOiiio-inTRo-, loDo-, Di-iodo-amido-, Iodo-
nubo-, and Kimo- phenols.

Slphenol v. Di-oxy-difhentii.

letrapheaol v. Fubfoiune.
FH£lTOL-AZO- COUFOVNDS v. Oxy-bemene-

AZO- COMPOUNDS.
Fhenol-bidiazo- oomponnds v. Dibazo- com-

rommB.
FHENOL-BLITE v. Di-methyl-cmido-phenyl-

imide of Quinone.
FHENOL CASBOXTIiIC ACID v. Ozs-benzoio

ACID.

Fhenol dicarbozylic acid v. Ozy-phthalio,
OrZ-ISOFHIHAIilC, and Oxi-IEBEPBTHAIiia ACIDS.

Fhenol tricarboxylic acid v, Oxt-ibiuesio
Acn>.

FHEKOLISATIN v. I>i-oxy-difbenyloxih-

FHENOL-FHTHALEllT C^^.^O, (.e.

^'^'^CcaO*^"^*^^''- ["• 2^*°^- ^°"°ed by

heating phenol with phthalic anhydride and cono.

H^SOj. Obtained also from di-amldo-di-phenyl-

phthalide by the diazo- reaction (Baeyer, A. 202,

36; B. 9, 1230; 12, 642). SmaU crystals (from
alcohol), T. sol. hot alcohol, si. sol. water. Its

solutions in alkalis and alkaline carbonates are

red, but become colourless on neutralisation, and
also on addition of excess of EOHAq but not by
NH,. The red colour of a solution in very dilute

ammonia disappears on standing (Long, Am. 11,

84). Aniline does not give any colour with
phenol-phthalein. AgNO, gives a yiolet pp.

Beactions.—1. E^SO, at 100° forms a sul-

phonic acid, but at 200° it yields oxy-anthraquin-
one.—2. PClj yields di-ehloro-di-phenyl-phthal-

ide [156°].—3. Zinc-dust and NaOHAq yield

phenol-phthalin C0jH.CeHj.CH(C,H,0H)2. —
4. Potash-ftision gives dioxybenzophenone and
benzoicacid.—6. NH^Aqat 170° forms C^gHjgN^O,
[266°].

Di- acetyl derivativeC^'B.yi&.OiOf. [143°].

Colourless tables (from wood-spirit).

Anhydride Ca,H„0,. [17S°]. A by-pro-

duct in the preparation of phenol-phthalein

(Baeyer, A. 212, 347). Needles, insol. NaOHAq.
Cone. H2SO4 forms a solution with green fluor-

escence. Bromine yields CjoHigBr^Oj [258°].

Alcoholic potash and zinc-dust reduce it to

phthalin C^gHuO,.
letra-bromo-phenol-phthalein O^gHi^BrjOj

i.e. C.H4:OA(0„HjBrjOH),. [220°-230°].

Formed by adding Br in HOAo to a solution

of phenol-phthalein in alcohol. Colourless

needles (from ether), si. sol. alcohol and HOAc.
Alkalis form violet solutions, decolourised by
excess. HjSO^ produces di-bromo-oxy-anthra-
quinone on heating to 150°. Ac.p yields a di-

acetyl derivative [134°]. H^SO, containing
KNO, forms bromorosoquinone Oj^H^Br^Oj, sepa-
rating from alcohol-chloroform in red. crystals
with steel-blue lustre, insol. water, .forming a
Tiolet solution in H^SOj, and converted by boil-

ing alcoholic potash into CijECsBr^O.^ [264°].

NH^q at 170° forms Ca,H,jBr,NPj [above 280°],
whence nitrous acid produces OjjHi.^rjNjO,,
•nd Ao.,0 yields 02„HjAo,Br,N.A [241°].

FHENOI-PHTHAlIDEiN OaHi.O. i.e.

q.H,<C(OH)(CAOH)>cAOH. Di-oxy.

phemyl-oxanthranoL [212"]. Formed by oxida-
tion of phenol-phthalidin hy dilate alkaline
EMnOj (Baeyer, A. 202, 100). Monoolinio tablet
(from HOAo); a:6:e=-46:l:-49; i8=69° 6', t.

sol. alcohol and acetone. It forms a pale-yellow
solution in EOHAq, and is reppd. by HCl. Gone;
H2SO, forms a violet solution, and on heating
produces oxyanthraquinone and phthalio acid.

Beduced \)j zinc-dust and NaOHAq to phenol-
phthalidin. FGlj yields di-chloro-phenyl-os*
anthranol C^oHi^Cl^O: [156°]. Bromine gives
C2„H,^rjO, [above 280°], whence Ca,H,Ac^,0,
[182°] may be obtained. On adding phenol to
a solution of phenol-phthalidein in H^SO^, the
violet colour changes to blood-red, and on addi-

tion of water a red amorphous pp. is thrown
down. This pp. forms a deep-violet solution in

alkalis.and yields a crystalline bromo- derivative.

A mixture of NH,Aq and alcohol at 160° converts
the red pp. into C^HisNO, [260°], crystallising in

yellow needles.

Acetyl derivative OjgH^AxjA- [109°].

Monoclinio prisms, a:i-x= 2-78:l:l-44 ; j3 => 77° 2*.

FHENOL-FHTHALIOElir CHtOBIDE v.

Di-cblobo-pbenyl-oxanihbakol.
FHEN0L.PHTHALIOIN v. Di-oxv-PHEim..

ANTBBANOL.
FHENOL-PHTHALIH Oa,H„04 i-e^

C0jH.C„Hj.CH(C,H40H)r Di-oxy-tri-phenyU
methane carboxylic acid.- [225°]. Formed by
reduction of phenol-phthalein with zino-dust

and NaOHAq (Baeyer, A. 202, 80 ; 212, 350).

Small needles. Forms a colourless solution in

potash, coloured red by E,FeCy, through forma-
tion of phenol-phthalein. Tields a di-acetyl

derivative [146°], Spdium-amalgam yields

phenol-phthalol CHj(0H).C^,.CH(0^40H)s
[190°], which gives a tri-acetyl derivative [40°].

Anhydride CnKtfl,. [217°]. Formed by
reducing the anhydride of phenol-phthalein.
SmaU needles (from dilute alcohol).

Di-chloro-piienol-phtlialin. Anhydride

0<Q«]^Q{>OttO,H«.GO^. [226°-230°]. Got

by the action of zinc and NaOHAq on the com-
pound G2oH„Cl:0, derived from fluorescein (v.

vol. ii. p. 558). Small needles (from dil. alcohol).

letra-bromo-phenol-phthalin

C0^.C.H,.CH(0iH2Br,0H),. [205°]. Formed
bybromination. Crystals (from benzene). Yields

a di-acetyl derivative [166°] (Baeyer, A. 202, 80).

Cone. HjSO, converts it into tetra-bromo-phenol-

phthalidin CggHigBr^O,, which crystallises from
alcohol in golden needles, and is converted by
oxidising agents into tetra-bromo-phthalidein

Oja'B.jfitflt. Tetra-bromo-pbenol-phthalidin ii

tetra-bromo-di-oxy-phenyl-anthranol, and its di-

acetyl derivative crystallises in needles [256°].

FHENOL-QUINOLINE v. Oxv-piiENYii-

QCniOLINE.

PHENOLS. Compounds containing hydroxyl

united to carbon, which forms part of a benzene
nucleus (v. Benzene and Alcobolr) . They much
resemble the tertiary fatty alcohols, being mora
acid in character than primary alcohols; Thus
phenols and tertiary alcohols form hardly any
acetate on heating with HOAc. Phenols in

which hydrogen in the 0-. or p- position has been

displaced by NO, or by a halogen are even more
strongly acid in character {e.g. picric acid).

Formation.—1. By potash-fusion from sul"
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phome aoids.

—

i. By the diazo< reaction from
amido- oompoonds {v. Diazo- compounds).—3. By
distillation of ozyaoids either alone or with
lime.— 4. Halogens in a benzene nucleus may
sometimes be displaced by hydroxyl by heating
with EOHAq in sealed tabes ; thus o- and p-
chloro-nitro-benzenes give o-andji-nitro-phenola

by this treatment.

Properties of Phenol and its homohgues.—
Dissolve in NaOHAq but not in Na^COgAq.
Phenols do not give rise on oxidation to an acid

or aldehyde containing the same number of atoms

of carbon in tiie molecule. They do not exchange

H for E on treatment with KSH, nor do they

form ammonium salts. They do not react (like

alcohol) with HCl. FeCL, colours aqueous solu-

tions of phenols, and products of oxidation are

often produced. H,SOi to which 6 p.c. of ENO,
has been added gives with a solution of a phenol

in HjSO^ a brown colour, changing on warming

to green and blue (Liebermann, B. 7, 248, 806,

. 1098).

BeacUans.—1. Beadily undergo bromination,'

chlorination,and nitration.—2. HjSO, forms sul-

phonio acids, the isomeric sulphuric acids being

very unstable.—3. Sodium and COj form oxy-

acids on heating (Eolbe).—4. Chloroform and

NaOHAq form, on boiling, oxy-aldehydes (Tie-

raann a. Beimer, B. 9, 824).— 5. CCl, and

alcoholic potash at 100° form oxyacids. —
6. Ammoniacal ZnCl, at 200°-300° converts

phenols into amines (Merz a. Weith, B. 13,

1298 ; 20, 644).—7. Solutions of NaHCO, and

(NHJHCO, yield oxyacids on heating with dioxy-

phenols (Eostanecki, B. 18, 3203).- 8. Distillation

over ajnc-diwt reduces the hydroxyl to hydrogen,

forming the corresponding hydrocarbons.—9.^2-

koyl ehlondes and anhydrides yield alkoyl deriva-

tives of phenols, especially if a little powdered

zinc be added (SchiapareUi, 0. 11, 69). When an

alkoyl chloride is usedoxy-ketones are also often

formed through the alkoyl entering the benzene

nncleus.—10. Organic acids mixed with phenols

readily yield alkoyl derivatives of the phenols

on adding POCl, or on heating in presence of

ZnCa, (Kasinski, /. pr. [2] 26, 62 ; Nencki, M.

10, 906). Alcohols in presence of ZnCl,; form

alkyl ether and higher homologous phenols.—

11. Alkyl derivatives of phenols split up

on distillation into phenols and olefines (Bam-

berger, B. 19, 1819). -12. The acid sulphuric

ethers of the form 0^,X.O.SO,H dwived from

o- and »- alkyl-phenols are oxidised by alkalme

EMnO. to o- and p- oxy-benzoic acids (Heymann,

B. 19, 704).—13. Alkaline solutions of phenols

absorb atmospheric oxygen, forming dark-

coloured products.—14. Homologues of phenol

frequently yield oxyacids on fusion mthpotasH,

the alkyl side-chain being oxidised to carboxyl.

15. Aldehydes in presence of dehydrating agents

form compounds of the form XCH(Or)„ which

change to XCH(Y".OH),. ,
Thus (^)-naphthol

and benzoic aldehyde give PhCH(00|oii,;2

changing to PhCH(0,^.OH)j, which w at^once

converted into the anhydride PhCH<Qj»H^>0

iBaeyer, B. 5, 26; Claisen, B. 19, 3316).-;-

k Phihalyl chloride nsuaUy forms phthaho

etbe» (B. Meyer, B. 24, 2600).-17. I?dine^^^

mtashme di- and tri- iodo- derivatives Mes-

X^r if Vortmann. B. 22. 23I5).-18. N^trou>Nitrous

acid displaces hydrogen is the a- otp- position

by nitrosyl. The products are identi^ with th«
mono-oxims formed by warming quinones with
hydroxylamine hydrochloride, but yield nitro-

phenols on oxidation with alkaline EjFeCy,.

—

19. Diazo- salts readily form azo- coupodndb (2.v.)>

20. Diazo-amido- compounds form oxy-azo- com-
pounds. Thus 0,H4C1.N2.NH0,H,C1 heated with,

phenol on a water-bath yields 0,H,C1.K2.CJ9,0H
and CgHtClKH; (Heumann a. Oeconomides, £.
20, 904).—21. Benzoirichloride a.oting on phenolf
in which there is an atom of hydrogen in tha

p. position to hydroxyl yields colouring matters

related to aurin (Doebner, A. 217, 223 ; 257, 56).

PHENOL o-SULPHONIC ACID 0,H,SO, i.e.

OaH4(OH).S03H. Formed, together with the

p- acid, by the action of H^SOi on phenol,

especially in the cold (EekuU, Z. 1867, 199; B.

2, 330 ; Faust, Z. 1871, 339 ; Armstrong, O. X
24, 1112 ; 25, 12, 857). Prepared by dropping

HjSO, on dry phenol at -10°, allowing the pro-

duct to stand for a week, and then distilling,

treatingwith BaCO,and EHCO, successively, and
crystallising the E salt (Allain le Canu, C^. 109,

225). Crystals (containing IJ aq), melting at 50°

and decomposing at a higher temperature, with

Uberation of HjSO,. Sol. ether. When heated

with water it changes to phenol p-sulphonio

acid (Post, A. 205, 64). Possesses powerful

antiseptic properties (Serrant, 0. B. 102, 1079).

Beacticms.— 1. Potash-fusion gives some

pyrooatechin. The action begins about 280°

and attains a maximum (20 p.c.) at 320°. Soda-

fusion also gives pyrooatechin. The action

begins at 310°. At 330° the yield is 6 pas.

Fusion with a mixture of potash and soda gives

a still smaller yield (1 p.c.) of pyrooatechin

(Degener, /. pr. [2] 20, 308).—2. Bromim-vapoif.r

acting at -8° on the E salt yields bromo- and

di-bromo- derivatives.-3. BzCl forms PhOBz on

heating vrith the E salt (SolommanofE, Z. [2]

5, 296).— 4. Heated with dilute HCl at 140° it is

spUt up into phenol and HjSO, (Armstrong).

Salts.—EA'2aq. [235°-240°]. Colourless

trimetrio prisms, sol. water. — NaA' l^aq.

—

BaA' aq: needles. S. 26 at 100°.—BaA', 2aq.

—PbA'jaq: tables, si. sol. water.—The aniline

salt yields phenol and amido-benzene p-sul-

phonic acid on distillation (Eopp, B. 4, 978). _
Methyl derivative CjH,(0Me).BO^

Formed from the acid, EOH, Mel, and MeOH
(Eekttlfi).—EA' aq : needles, more soluble than

its p- isomeride (Haitinger, M. 4, 173). Yields a

chloride [66°].

Ethyl derivative. Forms a E salt crys-

tallising in plates. r.TT/r>mQf>W
Phenol w-sulphonic acid 0,H4(OIi).SUsll.

Formed by potash-fusion from benzene m- orj>-

disulphonic acid (Barth a. Senhofer, B. 9, 969).

Needles (containing 2aq). FeCl, gives a laolet

colour. Yields resorcin on fusion with potash.

-NaA'aq.-EA'aq. [200°-210°]. EfEorescent

needle3.-E,0.H,S0, aq.-PbA', 3aq : tables, v.

aol water.—BaA'„4aq.—CuA',6aq: green tables.

mTyl derivative C,H:(OBt).SO.H Got

bv the action of EOH and EtI on the acid (De-

lisle a. Lagai, B. 23, 3393). Deliquescent

needles. Yields a chloride [38°] and an wnide,

ri31°1 and is reduced by zinc-dust and dilute

H,SO;to C.H.(OEt).SH (239°).-Salts: EA'a^,

BaA'j4aq : needles (from water).—CaA', Saq.
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Phenol j)-8iilpItonie acid C,E4(0H).S0,H.
Formed by warming phenol with H^SO, or
ClSOjH. Fonned also from amido-benzene p-
snlphonio acid by the diazo- reaction. Highly
deliquescent hydiated needles (Le Cana, 0. B.
108, 385).

BeaotAom.—1. Bromme acting on a cold

elation forms mono- and di-bromo- derivatives
' and finally tri-bromo-phenol (Le Cann).—2.

Boiling 'SIAq gives phenol (Benedikt a. Bam-
berger, M. 12, 4).—3. Potash-fusion forms a
little resorcin (Lincke, J.pr. [2] 8, 43).—4. FGl,
gives ;)-di-ohloro-benzene and CgH^Cl.O.POCL;
(EekulS, B. 6, 875; 6, 943).—5. MnO, and
H^SO, yield quinone (Schrader, B. 8, 759).—6.
Bilnte HCl at 150° forms phenol and H^SO,.

Salts.—EA'. [400°]. Six-sided trimetric

lamella: a:&:c =-879:l:l-002.—KaA'2aq: mono-
<!linio prisms (Shadwell, /. 1881, 874).—
BaA',3aq. S. 50 at 100°.-BaC,H4SOj2aq.—
PbA'22aq.—CoA'^Saq (Freund, A. 120, 85).—
ll7iA',8aq.—CuA',10aq. —AgA'.—^Aniline salt.

Plates. [170°]. Pecompbsed at 190° into

phenol and amido-benzene ^-salphonic acid.

—

o-Toluidine salt. [c. 192°]. S. 10-7 at 14°

(Lecco, J. 1874, 747).—i>-Tolaidine salt.

[202°]. S. 5-2 at 17°.

Benzoyl derivative OgH4(OBz).S03H.
Formed from PhOBz and SO, (Engelhardt a.

Latschinoff, Z. 1868, 76).—KA': long needles

(from water).— CaAV— BaA',. — PbA'j2aq.—
CuA'jGaq.-AgA'.

Methyl derivative G^JfiilL6)M0^
Got by methylation. The E salt forms needles.

Ethyl derivative C«H«(OEt).SO,H.
Formed from the acid, EOH, and EtI (EekuU,
Z. 1867, 200), and also, together with the o- iso-

meride, by sulphonating phenetole (Lippmann,

O. B. 68, 1332).—BaA'2 4aq : crystals, v. si. sol.

hot water.—EA'aq : needles (from alcohol).

Phenyl ether FhA'. Formed from phenol
(2 mols.) and CISO.H (Engelhardt a. Latschi-

noff, Z. 1869, 2981. Syrup, spUt up by water

into phenol and phenol sulphonio acid.

Anhydride 0,:fi,^fi,. Formed from the

acid and POCl, (Schiff, A. 178, 171). Powder,

T. sol. water, v. si. sol. HClAq. Coloured violet-

red by FeCl,. Fpts. gelatin and alkaloids. Yields

an acetyl derivative C,2H,AcS20,.
Phenol disulphonic acid CeH,(0E)(S03H),

[1:2:4]. Formed by warming phenol with H^SO,
and SO,, and by allowing separate vessels of

phenol and fuming H^SO, {S.Q. 1-85) to remain
' for six months in vacuo, the acid absorbing the

vapour of phenol (EekuU, Z. 1866, 693; Le
Canu, C. B. 109, 442). Formed also from diazo-

benzene sulphate and fuming HjSO^ (Griess, A.
137, 69; Armstrong a. Frevost, B. 6, 664).

Nodular groups of deliquescent needles, v. e. sol.

water and alcohol. HNO, yields picric acid.

Potash-fusion gives pyrocatechin and its sul-

phonio acid ; soda-fusion forma also proto-

cateohuio acid (Barth a. Schmidt. B. 12, 1260).
FeCI, gives a red colour (Stadeler, A. 144, 299).

Salts.—E2A"aq. Needles, decomposing
about 270°. S. 33at 100°.—BaA"4aq. S. 19-6 at

15°.—Ba3(0,H,SA)s 6aq-- Ba,(CAS^O,), 3aq.
SI. Bol. water. — Pb,(0,H,SA)>6aq. SI. sol.

water.—AgjA" : plates, v. sol. water.
Methyl derivative 0,H3(0Me)(S0,H)r

Vormed by snlphonation of anisic acid (Zervas,

A. 103, 842), and also from S0,(0.H,OMe), tod
cone. HjSO, at 170° (Annaheim, A. 172, 47).—
BaA" 4aq : monoclinio crystals.

Ethyl derivative C„H,(OEt)(SO,H),
[1:2:4]. Fonned from amido-benzene disulphonic
acid by the diazo- reaction (Zander, A. 198, 25).
Very deliquescent needles. Yields a chloride
[108°] and an amide [233°].— EHA"Bq.—
BaA" 2aq.—BaA" 3aq : v. soL water.

Ethylene derivative
OjHj(O.C,H,.SO,H)j. Formed from CjH,(OPh),
and HjSO, at 120° (Lippmann, Z. 1869, 447).—
BaA" xaq.—PbA" xaq : plates, insol. cold water.

Phenol disnlphonic acid. An tmstable acid
is formed by heating the trisulphonic acid with
EOH (3 pts.) and some water at 150° (Senhofer,
/. 1879, 749). Yields E^" 3|aq. -BaA" 4aq.—
PbA" 4aq : long prisms, v. sol. water.

Phenol trisulphonic acid CA(OH)^SO,H),
[1:2:4:6]. Formed by heating phenol (6 pts.)

with H,SO, (30 pts.) and PjO, (15 pts.) at 180°
(Senhofer, A. 170, 110). Formed also by heating
SOj(0^,.OH), with fuming HjSO, at 190° (An-
'naheim, ^. 172, 28). Needles or short prisma
(containing 3|aq). Coloured red by FeCl,.

—

Na,A"'3aq.— E,A"'4aq. — E^CsHjS,0,„2aq. —
BaaA"'j4aq: scales. — Ba,A"'2l0aq: plates.—
Cd^"'j7aq.—Pb,C,H,S,0,o(OH), 4iaq : crystal-

line powder.—Ag,A"' l|aq : slender needles.

Beferenees.—Auino-, Bbomo-, Bbomo-hitbo-,
Dl-IODO-, lODO-NITBO- PHENOL SULPHONIO ACIDS.

PHENOftUINONE 0„H„0,. [71°]. Formed
from phenol (1 mol.) and quinone (2 mols.), or
by boiling phenol with aqueous CrO, (Wichel-
haus, £.5,248, 846; Nietzki,il.215, 134; Hesse,
4. 200, 232; Erhart, Ar. Ph. [3] 8, 481). Bed
needles with green lustre, sol. cold water, alcohol,

ether, and ligroin. Beduced by SO, to hydio-
quinone. Bromine forms di-bromo-phenol.

PHENOSAFBANIHE v. Safbadine.
PHENOSE OeH„0,. Formed by the action

of aqueous ClOH on benzene in the dark, the
resultiog C^HgCljO, [10°] being extracted with
ether and heated with very dilute Na^CO, (Ca-

rius, A. 136, 323). Formed also by the electro-

lysis of toluene mixed with alcohol and dilute

E2SO4 (Benard, O. B. 92, 965). Deliquescent
amorphous mass,T. sol. water and alcohol^ insol.

ether. Has a sweet taste. Decomposes above
100°. Turned brown by acids and alkalis. Pre-

vents ppn. of cupric sulphate by potash, and
reduces Fehling's solution. Does not undergo
alcoholic fermentation. Beduced by HI to he'xyl

iodide. HNO, yields oxalic acid. Ammoniacal
lead acetate ppts. C„H,Fb,0..

PHENOXYACEIIC ACID v. Phenyl dervoa-

live of Gltcollic acid, vol. ii. p. 638, and
Chlobo-phenoxyacetic acid.

PHENOXYACETIC-ACBYLIC ACID v. Carb-
oxy-methyl derivative of Codmakic acid.

PHENOXYACETIO-CASBOZYXIC ACID «,

Cabboxtfhenoxyacetic acid.

Y-PHENOXY-BUTYBIC ACID C,.H,sO, t.«.

C,H,O.CHj.OH,.CHr<JO^. [60°]. Made from
the nitrile and HClAq at 100°. Silvery plates,

insol. water, v. sol, aloohoL-rAgA' : white crys-

talline powder, decomposing at 200°.

Nitrile PhO.C,H„.CN. [46°]. (288°).

Formed from PfaO.C,H^r, alcohol, and aqueoui

ECy (Lohmann, B. 24, 2640), and from7-chloro-
butyronitrile and NaOPh (Gabriel, B. 24^ 3281^



PHENYL-ACEIAMIDINE.

rt^^sn n?!? « ^°^°- ^'S°» oonyerts it into
0.H (SO,H).O.C,H..CONH, pil"], a oryslaUino
powder which gives BaA'^ as white crystals

SioHon
*' I'1»0.0,H..NH, (266°) on re-

PHENPROPTI- COMPOUNDS v. Frovzl-
SHKNTXi- COMPOUHDS.

PHENPEOPYIAMINE v. AiODo-PHEim.-
FBOFANE.

PHENXrVIC ACID v. Phentl-mbthtl-pue-
rORAMB CABBOXYIJO ACID.

PHENTL. The monovalent radicle OjH,.
It is more ohlorons in character than methyl
and ethyl (V. Meyer, B. 20, 634).

Biphenyl C,^,„ t.e. 0,H..C.H5. Mol. w.
154. [70°]. (254°) (Schultz,i.l74;205)

; (253° at
716 mm.) (Bamberger a. Lodter, B. 20, 3077).
H.C.V. 1,492,800 (Stohmann, J. pr. [2] 40, 86)

;

1,508,700 (Berthelot, Bl. [2] 47, 866 ; A. Ch. [6]
10, 448). H.C.p. 1,494,300 (S.) ; 1,610,100 (B.).
HJ". - 19,800 (S.) : - 37,100 (B.). S.V.S. 164-25
(Schifl). Occurs in the coal-tar oils boiling at
200°-300° (Buohner, B. 8, 22 ; Sohulze, B. 17,

Formation.—1. By adding slices of sodium
to bromo-benzene and distilling after 24 hours
(Fittig, A. 121, 361 ; 132, 201 ; Sohultz, A. 174,
201 ; EngeLhardt a. Latschinoff, JS. [2] 7, 259).—
2. From chloro-benzene and sodium-amalgam
(Church, O. J. 16, 76).—3. With other hydro-
carbons by passing benzene vapour through a
red-hot tube (Berthelot, Z. 1866, 707), and
formed consequently in many reactions in which
benzene is produced at a high temperature.

—

4.
By passing benzene vapour mixed with SbCl, or
SnOl, through a red-hot tube (Watson Smith,
C. J. 30, 30 ; Aronheim, B. 9, 1898).—5. A pro-
duct of the passage of azobenzene through red-
hot tabes (Glaus, B. 8, 37).—6. By the action of

red-hot zinc-dust on di-phenylene-ketone-ozide.

7. By heating diphenylene ketone dicarboxyUo
acid with lime (Bamberger a. Hooker, A. 229,
155).—8. From benzidine by the diazo- reaction

(Griess, 2V. 1864 [3] 692).—9. By heating phenol
with E at 240° and ppg. with water.—10. %
subjecting bromo-benzene to an electric current,

using zinc for the positive electrode (Christo-

manos, 0. 5, 402).—11. In small quantity in the
decomposition of diazobenzene salts by alcohol

(Griess) and by Snd, (Gulman a. Gasiorowski,

J.pr.12] 40,97).
Pr^aaraHon,—1. By slowly passing benzene

through a red-hot iron tube. By successive

passage of the unchanged benzene through the

tube the yield may be raised to 97 p.c. of the

theoretical(Adam, A. Ch. [6] 15, 224 ; cf. Liiddena,

B. 8, 870).—2. 31 g. aniline are dissolved in 40 g.

cone. H2SO4 and 150 g. water, and diazotised

with 31 g. KaNO,. 100 g. 90 p.c. alcohol is then

added, followed gradually by 60 g. finely-divided

copper. After stirring for one hour it is finally

distaied with steam. The yield is 6-7 grms. Iron

and zinc-dust may also be used. The temperature

must not rise above 30°-40° (L. Gattermann, B,

23, 1226).

Properties.—Iridescent nacreous scales (from

alcohol), V. sol. hot alcohol and ether.

Beactions.~-l. Eeadily yields di-bromo- and

di-nitro- derivatives. Chlorine, in presence of

BbCl,, yields C,jH,Cl and C,jH,Cls (Kramers, A.

189, 142).—2. Heated in a stream of CI in

presence of I the product is O^Gl,, (Buofl, B. 9,
1048 ; ef. Merz a. Weith, B. 16, 2881).—3. A
mixture of diphenyl and ethylene passed through
a red-hot tube yields benzene, styrene, anthra-
cene, and phenanthrene (Barbier, A. Ch, [5] 7,
532).—1. CrOjClj in HOAc oxidises it to benzoic
acid (Carstanjen, J. pr. [2] 2, 79).—5. AlCl,
yields, on heating, benzene and a pitchy mass
(Friedel a. Crafts, C. B. 100, 692). Diphenyl
(15 pts.) heated with AICl, (1 pt.) and CH,C1,
(10 pts.) yields diphenylene-methane (fluorene)
[113°] and (C.H..C,H,).CH, (310»-^20°) (Adam,
Bl. [2] 47, 686).-6. Aid, and COCl, give
(CjH5.0^,),C0 [229°]. Acetyl chloride and AlCl,
give C,H,.C.H4.C0.CH, [121°].—EtOl and AlCl,
give C.H,.C.H,.C,H5 (285°) and CeH^.C^HjEtj (0.
307°). In all these cases the compounds are m-
derivatives (Adam, A. Ch. [6] 16, 224).

Dihydride C„H,j. (249°). Got by the
action of boiling alcoholic potash on OiaHnBr^,
which is formed from CuH,,, and Br (Bamberger
a. Lodter, Bi 21, 843). Oil, volatile with steam,
sol. ether. Yields C,jH,jBr2.

Tatra-hydride C,^„. (245°) at716mm.
Got by reducing diphenyl dissolved in amyl
alcohol with sodium (Bamberger a. Lodter, B.
20, 3077). Liquid. Yields C,4H„Br, and C,jH,sBr,

Beferenee*.—^Amido-, Bbouo-, Bbouo-amido-,
Bbouo-kitbo-, Chlobo-, Di-chlobo-di-mubo-,
D1-10D0-, NiTBO-, and Oxx-, dipheitiii.

FHENTL-ACEIAUIDE v. Acetyl derivatwe
of AnhiIne and Amide of Pheniii-aoetio aoid.

PHEim-ACETAMIDINE 0,H,,Nj i.«.

0sH5.CHj.C(NH).NHj. Formed from the thio-

amide CH^Ph.CS.NH; by the action of ammonia
and atmospheric oxygen, or of ammonia and
EgCl, (Bemthsen, B. 8, 1819; 9, 429 ; A, 184,

321). Formed also from CHjPh.C(NHjCl).OBt
and ammonia (Luckenbach, B. 17, 1423). Crys-
tals, decomposed by heat, v. sol. alcohol, ether,

and warm water. Absorbs CO, from the air.

Decomposed by heating with water and alcohol
into NH, and CHjPh.CONH,.

Salts.—B-HClaq.— B'jHjPtCl,.—BrHjSO,:
tables, V. sol. water and alcohol.—B'^SjO,.
[198°]. Needles(fromaloohol).—B'HNOj. Mono-
clinio crystals (Lessen, A. 265, 165).—B'HOAo.
[193°]. Stellate groups of needles (from alco-

hol).—B'^CjO, : prisms.

Di-aeetyl derivative -

0eH5.CH,.0(NAc).NHAc. [173°]. Four-sided
tables (from water), si. sol. alcohol and ether.

Phenyl - acetamidine CH,.C(NFh).XHp
Formed from acetonitrile and aniline hydro-

chloride at 170° (Bemthsen, A. 184, 358). Oil.

B'HjCjO, : V. e. sol. water.

s-Di-phenyl-acetamidine C,,H,,N2 {.«.

CH,.C(NPh).NHFh. Ethenyl-di-phenyl-amAdine.

[132°]. Formaticyn.—1. From aniline (3 pts.),

HOAc (2 pts.) andPClj (2 pts.) (Hofmann, C. B.
62, 729).—2. From acetanilide (2 mols.) and PCI,

(1 mol.) (Lippmann, B. 7, 541 ; Wallach, B. 8,

1567).—3. From acetonitrile and aniline hydro-

chloride at 240° (Bemthsen).—4. By passing

HCl into heated acetanilide (Wallach, B. 15,

210).—6. By-product in the preparation of thib-

acetanilide from acetanilide and F^Sj.—6. By
distillation of thioacetanilide (Jacobsen, B. 19,

1072).



840 PHENYL-AOETAMIDINE.

Prepwation.—By heating a mixture o£ equal
weights of acetanilide and aniline hydrochloride..

ProperUes.—Slender needles or thin prisms,
b1. sol. alcohol, forming a neutral solution, nearly
Insol. water, v. sol. ether. Cono. ELjSO, forms
amido-benzene^-Bulphonic acid and acetic acid.

Tin and HCl reduce it to aniline and HOAc.
Fuming HNO, forms the insoluble nitrate of a
di-nitro- derivative OnHjjNiO^HNO, [182°] (Bie-

deimaim, B. ,7, 610). COGl, at 60° forms
C,.H,^ACl2, whence NaOEt yields G^U^ji,
[91°] crystallising fromether (Loeb, B. 18, 2427;
19, 2340). Excess of COGl, in benzene yields

OijHijNjO [118°], which is decomposed by dilute

ECl into aniline and phenyl cyanate. Cyano-
gen passed into an ethereal solution forms
OiaHijNjO, a white crystalline powder [165°].

EtI yields oily CHs.C(NPh).NPhEt, whence Mel
followed by moist Ag^O produces strongly-alka-

line OH,.C(NPh).NPhBtMe{OH). — B'HCl

:

tables, m. sol. water.—B'2HjPtCla.—B'HN03.
u-Bi-phenyl-acetamidine CH,.G(NH).NFh2.

[63°]. Formed from diphenylamine hydro-
chloride and acetonitrile by heating for a week
at 150° (Bernthsen, A. 192, 25). Monoclinic
tablets or thick prisms; a:Z):c= 1-142:1:1-222.

V. sol. alcohol, forming an alkaline solution.

CSj at 100° gives di-phenyl-thioacetamide. The
hydrochloride is v. e. sol. water.—^B'gHgPtCl,.

—

B'HNCS. Colourless tablets.

Di-phenyl-acetamidine

C8H5.CH2.C(NPh).NHj. Phenyl-phenyl-acetam-
idi/ne. [c. 128°]. Formed, with HjS, by heating

C^g.CHj.CS.NH, with aniline hydrochloride
(B.). Formed also by heating phenyl-aceto-

nitrile (benzyl cyanide) with aniline hydro-
chloride at 230° and by the action of iodine

on a mixture of aniline and phenyl-thioacet-

amide. Small needles or lamina, v. si. sol.

water, v. sol. alcohol and ether. May be sub-

limed. Boiling dilute alcohol decomposes it

into aniline and CSyPh.CONHj.
Iri-phenyl-acetamidiue

C,H5.CHj.C(NPh).NHPh. [108°]. Formed from
CBH5.Cai.C(NHj01).0Bt (1 mol.) and alcohoUc

aniline (8 mols.) (Luckenbach, B. 17, 1427).

Plates (from alcohol).—^B'^HjPtCl, : plates.

B. — Dl - BBOMO •DI -FBEMTL -AOEIAU-
IDINE.

FHEITYL ACETATE v. Acetyl derwalme of

Fbenoii.
FHENTL-ACETCHLOBAUIDE v. CUoracet-

amlide in the article Aniliiie.

FHENYL-ACETIC ACID CjHA i.e.

CgIIj.CH2.CO2H. Alphatol/uyUc acid. Moh w.
136. [77°]. (265-5° cor.). S.G. f 1-0778 ; i|£

1-0334. H.C.p. 933,200 (Stohmann, /. pr. [2]

40, 134). H.O.V. 932,600. H.F. 94,800 (Stoh-
mann) ; 59,000 (von Bechenberg).

Wormation.—1. By saponification of its

nitrile (Cannizzaro, A. 96, 246 ; C. B. 62, 966

;

54, 1225).—2. By boiling vulpic acid with baryta-
water (MBller a. Streoker, A. 113, 64).— 3. By
reducing mandelic acid with cone. HIAq and P
(Crum Brown, Proc. Boy. Soc. Edinb. 5, 409).—
4. By the putrefactive fermentation of protraids
{Salkowski, B. 12, 649 ; H. 2, 420 ; 9, 607).

Pr^ca-ation.—^By converting benzyl chloride
into the nitrile (benzyl cyanide),mixing 100 grms.
of the cyanide with 300 grms. of a mixture of
3 vols, of HjSO, and 2 vols. A(i, and heating till

gas bubbles beg^ to rise. A violent reaction
occurs, heat being again applied when thii
subsides, until no further reaction takes place.
The acid partly crystallisea out, and is partly
extracted with ether (W. Sladel, B. 19, 1949).

Properties.—Thin laminse, si. sol. cold water,
T. sol. hot water, alcohol, and ether.

Reactions.—1. Yields benzoic aldehyde,
formic acid, and CO2 when olcidised by chromic
acid mixture.—2. HNOj yields 0- and p- nitro-

acids (Pirogoff, B. 5, 332).— 3. Electrolysis of a
dilute solution gives benzoic aldehyde and benzoic
acid and two neutral substances [93°] and [115°]

(Slawik, B. 7, 1051).—4. Ozonised oxygen yields

PhCH,.C0.0 CFjPh (318°).— 5. When admi-
nistered to animals it appears in the urine as
phenyl-aceturic acid, and increases the amount
of urea (Salkowski, B. 12, 653 ; H. 12, 222).—
6. PMhaUc cmh/ydride and HOAc form benz-
ylidene-phthalide on heating. Tetra-ohloro-

phthalio anhydride (40 pts.), phenyl-aoetic acid

(20 pts.), and NaOAc (1 pt.) form, in like manner,
CHPh:C202:C5Cl„ melting above 360°, whence
NaOH forms CHjFh.CO.C.Cl^.COjH [175°] (Ga-
briel, B. 20, 2869). Di-chloro-phthalio anhy-
dride forms the corresponding compound
CHPh:C202:C,H2Cl2 [210°], whence alkalis yield

CisHjoCljO, [117°].—7. HIAq andP at 200° form
CjH„PO, [136°], which crystallises from water
in needles, and gives CaA" 2aq, BaA" 2aq, and
Ag2A" (Guye, J. 1884, 468).

Salts.—CaA'2 3aq.—CaA'2 2aq.—BaA', 3aq

:

v. sol. water.—PbA'2 aq.—AgA' : small lamine.
Methyl ether UeA.'. [220°]. S.G. is 1-044.

Liquid (Badziszewski, Z, [2] 5, 358).

Ethyl ether EtA'. (229° cor.). S.G. is

1-086. Converted by heatmg with sodium into

acetic ether, sodium phenyl-acetate, a solid

CjjHjgO, [175°] (? tri-phenyl-phlorogluein), and
an oil (7 CH^Ph.CO.CHPh.CO^Gt) (Hodgkinson,

C. J. 37, 481 ; C. J. Proc. 2, 189).

Amido-ethyl ether CH2(NH2).CH2A'.
Formed from C2H<Br.NH.C0.CHJPh and hot

water (Elfeldt,B.24,3222).—B'CAN.O,. [138°].

n-Propyl ether PrA'. (238° cor.). S.G.
is 1-0142. Made by heating alcoholic potassium

phenyl-acetate with PrI for two days. Sodium
acts on it, forming propyl acetate, sodium
phenyl-acetate, a yellow oU C^^B^fl^ (336° at

50 mm.), anda smsjil quantity of a solid, O^B^fia
forming white needles (from petroleum), [170°],

S.G. i^ 1-039. This solid is also formed by the

action of sodium on the oil C22H2,02, as well as

on the corresponding oil C„H,s02 formed from

ethyl phenyl-acetate. The solid forms an acetyl

derivative [100°] (Hodgkinson, 0. J. 37, 483).

Iso-hutyl ether {CB.,)jm.CB^K'. (147°

cor.). Sodium gives isobutyl acetate and an oil

(Hodgkinson, 0. J. 37, 485).

Bennyl ether PhCHjA'. (318°) (S.);

(270° at 160 mm.). S.G. i^ 1-094. Got by heat-

ing benzyl chloride with alcoholic potassium

phenylacetate for a week (H.). Heated with

sodium it forms sodium phenyl-acetate, the salt

of an acid C,5H„02, [120°], possibly o-j8-di-

phenyl-propionic acid, and an oil, CsjHjgO, (320°

at 60 mm.), possibly the benzyl ether of that

acid.

Chloride CHjPh.COCl. (103° at 17 mm.).
S.G. °,° 1-1682 (Anschiitz a. Bems, B. 20, 1389;
HinBberg,£.23,r'"
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Anhydride (CR;Ph.CO)JO. [72-5'']. Formed
from the chloride and the Ag salt (A. a. B.).

Amide CHjPh.CO.NHj. [158^, (283°).

Formed from the nitrile by heating with alooholio
KSH (Weddige, J. pr. [2] 7, 99). Formed also

by heating phenylacetamidine hydrochloride
with oxalacetio ether and dilute (10 p.c).
NaOHAq (Pinner, B. 22, 1627), and by the
action of yellow ammoniom sulphide on aceto-

phenone (Willgerodt, B. 21, 534). Plates, v. sol.

hot water. Forms with HgO a compound
crystallising in needles [208°] (Beimer, B. 13,

741). KBrO and HOAo give CHL^h.CO.NHBr
[124°], crystallising from benzene in needles, and
yielding henzylamine on warming with potash i

(Hoogewerff a. Van Dorp, B. T. C. 6, 385).
|

Aldehyde and a few drops cone. HClAq give

(08Hj.CHj.CO.NH)2CHMe [228°]. Chloral gives

an analogous body.

Diethylamide CH^Ph.CO.NEtj. [86°].

(296° uncor.). Formed from the chloride and
diethylamine in ether (Hausknecht, B. 22, 324).

Bronto- ethyl-amide
CHjPh.CO.NH.CjH,Br. [85°]. Plates.

p -Bromo -propyl -amide
CH^h.CO.NH.CH,.CHMeBr. [46°]. Formed
from the chloride and C3H^Br(NH2). Needles.

y-Bromo -propyl-amine
CajPh.C0.NH.CH,.CH2.CH^r. [44°]. Needles,

converted by KOH into CH,<Q^';^>O.CH,Ph

(Elfeldt, B. 24, 3224).

Anilide CH.Ph.CO.NHPh. [117°] (Hof-

mann, B. 13, 1225). Got, by intramolecular

change, by the action of PCIs on the oxim of

deoxybenzoSn (Giinther, A. 252, 71).

Di-phenyl-amide OH^Ph.CO.NPh^
[72°]. Satiny needles (from ether) (Hausknecht).

Phenyl hydrazide C„H„N.p. [167°].

White flakes (Biilow, A. 236, 196).

Nitrile CjHs.CHj.CN. Benzyl cyanide.

(232° cor.). S.G. " 1-015. H.0. 1,023,000. H.F.

-27,900 (Berthelot a. Petit, C. R. 108, 1219).

The chief constituent of the oils of garden cress

{Lepidium sativum) and of nasturtium {Tro-

pcBolum majus) (Hofmann, B. 7, 1293). Formed

by boiling benzyl chloride with alcoholic KCy
(Cannizzaro, A. Ch. [3] 45, 468). Preparation.—

By digesting benzyl chloride (1 kilo.), crude

KCy (1 kilo.), and dilute alcohol for a week.

Tribenzylamine remains in the retort after dis-

tilling off the benzyl cyanide below 300°. Be-

aeUons.—!. A specimen (200°-230°) treated with

ZnEt.,, the temperature being kept below 130°,

formed a product which, when decomposed by

alcohol,gave cyanbenzine(C8H,N)„and benzacin,

CjH^NjO, an indifferent body [150°].--2. Be-

duced by nine and HClAq to C„H,.CHa.CH2.NHj

(Bernthsen, B. 8,691).—3. Alcoholicammonium

sulphide forms CA.-CH.,.CS.NH„ [98°]. - 4.

Water at 250° forms the amide; ammomum
acetate acts in like manner (Bemthsen, B. 9,

429).—5. Bromine forms C,Hj.CHBr.CN and

very sparingly soluble CA-CHBr.CBr(NH) [c.

200°], which is crystalline, is decomposed by hot

water and alcohol, and yields mandelic acid when

heated with dilute HCl at 150= (Beimer, B. 14,

17g7)._6. Pyrwiiie acid and H^SOj m the cold

toiTO C„H„N,0, [145°] (Bottinger, B. 14, 1600).

Paranitrile (C,H,N)„. n = 3? Cyanhenzwe.

£1711 (F. a. T.); [221°] (P.). Obtained by ex-

tracting with alcohol the product of the action

of ZnEt, on the isomeric nitrile (Frankland a.

Tompkins, 0. J. 37, 568). Occurs in small
quantity in the product of the action of al-

ooholio KCy on benzyl chloride (Pinner, B. 17,

2010). Silky needles. Hardly sol. alcohol, sol.

CS,, and glacial acetic acid. Forms a gummy
mass with warm dilute HCl, possibly a Sidt.

Bi-phenyl-aoetio acid CgtH^O, i.e.

CHPhj.COjH. DeoxybenzUic acid. Mol. w.

212. [148°]. Formed by reducing benzilio acid

with HIAq (Jena, A. 155, 84) and by heating

CHPhBr.COjH (1 mol.) with benzene (1 mol.)

and zinc-dust (Symons a. Zincke, B. 6, 1188; A.
171, 122). Obtained also by saponifying its

nitrile or amide. Needles (from water) ; si. sol.

cold water, v. sol. alcohol and ether. Tields

benzophenone on oxidation, and di-phenyl-

methane on distillation with soda-lime. Bromine
forms CPhjBr.COjH.

Salts.—BaA'22aq. Eflorescent monoolinio

crystals.—CaA'^ 2aq.—AgA' : amorphous pp.
Methyl ether MeA'. [60°]. Plates (from

alcohol) (Eattner, B. 21, 1316).

Ethyl ether EtA'. [58°]. Prisms.

Amide CHPhj.CONHj. [166°], Got by
action of KOH (6 g.) in alcohol on the nitrile

(2 g.) (Anschiitz a. Bomig, A. 233, 347), and by
heating the ammonium salt under pressure at

230° (Neure, A. 250, 141). Plates (from alcohol).

Nitrile CHPh,.ON. [76°]. (N.); [73°]

(P. a. S.). (183° at 12 nun.). Formed by heat-

ing OHPh^Br with HgCy, for 18 hours at

165°, and extracting with benzene (Friedel a.

Balsohn, Bl. [2] 33, 589) and by heating the

acid with lead sulphocyanide at 170° (Freund a.

Immerwahr, B. 23, 2845). Got also, together

with a polymeride [168°], by nitrating di-

phenyl-ethane and reducing the resulting

CnH,„N,04 [148°] with SnOl^ and alcoholic HCl
(A. a. B.), and by treating the amide with PCI5

in POCI3 (N.). White needles (from ligroin and

ether). Alcoholic NaOEt and benzyl chloride

form CPhj(CH,Ph).CN [126°]. An ethereal

solution of iodine (1 mol.) gradually added to an

alcoholic solution of the nitrile (2 mols.) and

NaOEt (1 mol.) forms CN.CPhj.CPhj.CN [0.

230°].

Tri-phenyl-acetic acid CPhj.COjH. [264°].

Formed by the action of fuming HOlAq and

HOAc on the nitrile at 200° (E. a. 0. Fischer, B.

11, 1598 ; A. 194, 242). Prepared by heating

CCl8.C0,H (250 g.), benzene (340 g.), and AlCl,

(250 g.), mixing the product with water and dis-

tilling with steam; the residue of aluminium

triphenylacetate is decomposed by NHjAqand
the filtrate ppd. by HCl ; the yield being 5 p.c.

(Elbs a. Tolle, J. pr [2] 32, 624). In this pre-

paration two by-products (0,H,0)n [325°] and

(C,4H80)„ [75°] crystallising in yellow needles

are also formed. MonooUnic prisms (from alco-

hol), si. sol. HOAc. Very feeble acid. TheNH,
salt gives off NH3 spontaneously. The K salt,

ppd. as needles by cone. KOHAq, is decomposed

by water. Fuming H,S04 at 100° forms

S0aH.C,H4.CPhj.C0^, which yields BaA"aq,

an amorphous salt.—Sal't : AgA'. Powder, not

affected by light.

Nitrile CPh,.CN. [127-5°]. Formed from

HgCy-j and CPhaCl at 160" and from^KCy and

CPhjBr (Bibs, B, 17, 700). MonooUuio prisiM
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(from ligroin or HOAc). Converted by alooholio

potash into a polymeride [210°] oryatallising in
colourless needles.

References.—Anwo; Bbomo-, Bbomo-amido-,
Bbomo-nubo-, ChiiObo-, Iodo-, and Oxy-phentii-
lOEIIC ACID.

FHENYL-ACETIC ALSEHTSE C,H,0 i.e.

CtHj.CH2.CHO. (206°) (Badziszewskv, B. 9,

372); (194°) (Btard).

Swmation.—1. By distilling calcium pheuyl-
acetate with calcium formate (Cannizzaro, A.
119, 254).—2. From a-bromo- (or chloro-) jB-ozy-

phenyl-propionic acid CHFh(OH).CHBr.CO^
by distUling with dilate NajCO, ; the yield being
75 p.c. (Lipp. B. 16, 1286 ; Erlenmeyer, A. 219,

179).—3. By boiling PhOHfOHj.CHjOH (1 pt.)

for an hour with H^SO^ (3 pts.) and water
(12 pts.) (Zincke, A. 216, 301). Stronger H^SOf
yields C,eH,j [101°].—4. from ethyl-benzene by
BuccessiTe treatment with CrO^Gl, and water
(Etard, A. Oh. [5] 22, 248).- 5. By distilling

pbenyl-glycidic acid with dilute H^SO^ (Erlen-

meyer, B. 13, 304).

Propertiea.—Oil. Forms a crystalline com-
pound with NaHSO,.

BeacUons.—1. With acetoaeetie <effier and
NH3 it yields benzyl-di-methylj^H^ine di-carb-

oxylic ether dihydride Q,^^<e,H,)Mej(C02Et),
[1:3:5:2:6] [115°] (Jesawanaud, B. 21, 1784).—2.
HOy forms CH^<!H(OH).CN [68°], S. 1 at

15°, crystalliisijig in stellate groups of colourless

needle^ nr. sol. alcohol—3. HKO, (S.0. 1-49) at

—JJP-^ve o- andp- nitro-benzoic aldehyde.

Phenyl. hydraside CHjPh.CHiNjHPh.
[58°]. Prisms, v. sol. alcohol. Converted into

phenyl-indole by heating with ZnCL, at 180°

(Fischer a. Schmitt, B. 21, 1072).

^-Ethyl derivative CgH,.CH:CH.OEt.
(217°). S.G. § -981. Formed from m-ohloro-

styrene and alcoholic -potash (Erienmeyer, B.

14, 1868). Oil, easily decomposed by heating

with water into alcohol and the aldehyde.

Si-phenyl-acetic aldehyde CHPh2.CH0.
(816°). Formed by heating hydrobenzoin (1 pt.J

or isohydrobenzoin with (6 pts. of) dilute (20 p.c.)

HjSO, for 8 hours at 210° (Zincke a. Breuer,

B. 9, 1769; A. 198, 182; Weiae, A. 248, 38).

Oil, T. sol. alcohol and ether. Yields benzo-

phenone and CO, on oxidation. 'Forms a crys-

talline compound with EHSO,. Alcoholic potash

yields cU-phenyl-carbinol anddi-phenyl-methane.

Nascent HCy yields CHPhj.GH(OH).CN, upon
which alcoholic hydrogen chloride reacts with

formation of CHPhrCH(0H).C(NH2Cl).0Bt
[135°]. The aldehyde appears to form condensa-
tion products [168°] and [214°] on standing.

Phenyl hydrazide CHPhj.CHiN^HPh.
Flat stellate needles (from hot alcohol), v. sol.

ether Rudolph, A. 248, 101).

Oxim CHPk,.CH:N0H. [120°]. White
needles, formed together with another body
[145°] by the action of hydroxylamine in dilute

alcohol (Auwers, B. 24, 1780).

FHEHTL-AOETIC CABBOXYLIC ACID v.

CABBOltT-PHEirni-AOETIO AOID.

FHEKYL-ACET-IMIDO-ACETATE
C.H,.CH,.C(NH).OAo. [129°]. White needles.

v. e. sol. alcohol, si. sol. cold water. Formed by
boiling phenyl-acet-imido-ethyl-ether with Ac^
(Luckeubach, B. 17, 14!t3}.

PHENYL-ACETIMIDAMiiiE t». PssXtt,
AOEIAMIDIIIE.

FHENYL-ACET-IIIIDO-ETHTL EIHEJEt
C8H,.CH;i.C(NH).0Et. The hydrochloride B'HCtt
[c. 85°] is formed by passing di^ HCl into a so-

lution of phenyl-acetoniirile in absolute alcohol
(Luokenbach, B. 17, 1421), The free base ij9 a
colourless liquid of aromatic odour, decon^sed
on distillation into alcohol and pheiu:}.fieeto-

nitrile. The hydrochloride is resolved^ fusioil

into phenyl-acetamide and EtCl.

FEENYL-ACETOKIIBILE «. NitriU oi

Fhehtii-aceiic acid.

PHENYL ACETOirn. SUIfHIDE C,H„S0
t.e. PhS.CHj.CO.CH,. £115°]. (144° at 15 mm,).
Formed from chlororaoetone and NaSPh (Delisle,

B. 22, 308). Large tables (from ether), turned
dark violet by hoi H^SO,. Yields a phenyl-
hydrazide [83"].

The «nresponding sulphone Fh.S02.CH2Ao
[68°] is formed from chloro-acetone and sodium
benzene sulphinate (B. Otto, B. 19, 1642).

FHENYL-ACEIOFHENONE
[l:3]CA.C^,.CO.CH3. [121°]. (0. 326°).

Formed from diphenyl, AcCl, and AlCl, (Adam,
A. Gh. [6] 16, 266). Prisms, reduced by sodium
amalgam to the carbinol [86°].

DI-FHEBTYL-ACEIOXIM (so-caUed) v. Oxim
of Benzofhbnone.

FHEITYL-ACETUBIC ACID
CH^h.CO,NH.CH,.COjH .[142°]. S. -73 at 12°.

Occurs in horses' urine, and is also found in

m-ine after a dose of phenyl-acetic acid (Sal-

kowski, B. 17, 3010 ; H.7, 162). Formed by the
action of the chloride or anhydride of phenyl-
acetic acid on glycocoU (Hotter, B. 20, 81 ; J.pr.

[2] 38, 98). Small trimetric crystals (from alco-

hol) ; a:6:c = -890: 1:2-374. V. si, sol. ether, v.

sol. hot water and alcohol.—CaA', 2aq. S. 3-16

at 11*2°.—OuA'jaq,—PbA'^aq: prisms.—ZnA',;

plates, V. sol. hot water.—AgA' : amorphous.
Methyl ether MeA'. [86°]. Needles.

Ethyl ether EtA'. [79°]. Prisma.
Propyl ether FiA'. [31°]. Plates.

Amide CH2Ph.00.NH.0HrC0NH,. [174°].

Pearly hexagonal plates, t. sol. hot water. With
HgO it yields Bg{G,„B.„TS^O,),.

FHENYL-ACEIYL-ACEIONE C„HuO, i.e.

C6H,.CKi.C0.CHj.C0.CH,. Benzyl - methyl •

methylene-di-ketme. (266°-269° at 748 mm.).
Has weak acid properties.

Fomiation.—Phenyl-acetyl-acetoacetic ether,

formed by the action of phenyl-acetyl chloride

upon socUo-aceto-acetio ether, is boiled with

water for 6 hours.

Properties.—Colonrleas oU. Sol. alcoholi

ether, benzene, hot water, strong acids, and di-

lute alkalis, si. sol. cold water. With phenyl-

hydrazine it condenses to phenyl-benzyl-methyl-

pyrazole.

Salts.—A'Ag: white pp.—^A'Na" : crystal-

line solid (Fischer a. Biilow, B. 18, 2136).

FHENYL-ACETYLENE 0,H, i.e. 0,H5.0:CH.

Acetenyl-benzene. (1416° cor.). S.O. 'f
-9296.

/«.= 1-542 (Briihl, A. 235, 13). S,V. 126-8.

Formation.— 1. By distilling phenyl-propiolia

acid with dry Ba(OH)j (Weger, A. 221, 70).-^

2. By boiling styrene dibromide with alcoholic

potash, and heating the resulting bromo styrena

with alcoholic potash (Grlaser, Z. [2] 5, 97 ; A.

164, 166; Hollemann, B. 20, 3080).—8. Frnm
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acetophenone bv treatineiit With POL, the re-
sulting C^HrCCVCH, being heated with oonc.
aloohoho potash at 130" (Priedel, Z. [2] S, 123).
4. By the passage through a red-hot tube of
B mixture of styrene and hydrogen, or of benzene
Kud ethylene (Berthelot, C. R. 67, 952).

Properties.—^Liquid with peculiar odour. Its

,

alcoholic solution forms a yellow pp. Cuj(C8Hi) ,0
with ammoniacal cuprous chloride and a whfte
PP- ^et{0J3.X0 with ammoniacal AgNOj. These
pps. are explosive. Sodium added to its ethereal
.solution ppts. CPhlCNa as a white powder, which
takes fire in the air, and is reconverted by water
i|nto phenyl-acetylene.

Beactions.—1. Unites with bromine.—2. So-
•dium and CO, giye sodium phenyl-propiolate,
i(Patem6, <?. 2, 553).-3. Sodium and EtI give
3PhC:CEt (202°) (Morgan, 0. /. 2U, 162).—
•4. HjSOj, followed by water, yields acetophenone
<Friedel a. Balsohn, Bl. [2] 35, 54).— 5. Boiling
HOAc and sine-dust reduce it to styrene (Aron-
stein a. Hollemann, B. 22, 1181).

Di-phenyl-acetylene C„H„ i.e. CPhiCPh.
Tolane. [71°] (B6hal). Formed by boiling
CPhHBr.CPhHBror the corresponding di-chloro-
di-phenyl-ethane. With alcoholic potash (Lim-
prioht a. Schwanert, A. 145, 347 ; Fittig, A. 168,

74). Formed also by the action of sodium-aihal-
gam on an alcoholic solution of CPhCl^.OPhGlj
(Liebermann a. Homeyer, B. 12, 1974). Large
crystals (from ether). May be distilled. Yields
di-phenyl-ethylene (stilbene) when heated with
HIAq and P at 180° (Barbier, J. 1876, 866).

Yields benzoic acid on oxidation. Cone. H^SO^
gives a green colour, and on warming to 60°,

diluting with water and distilling with steam,
phenyl benzyl ketone (deoxybenzoin) [56°] is

produced (BShal, Bl. [2] 49, B37).

Chlorides v. Di-isi^bo-di-pbgnyii-ethyl-
SHE and T£TBA-CHIiOBO-ni-FHEHYL-ETHANE.

Dihromide v. Di-BBOMo-Di-FHEiiYi.-ETaYL-

wstx.

Si-phenyl-di-acetylene C,gH„ i.e.

CPh:C.C;CPh. [97°] (G.) ; [88°J (H.). Formed
by shaking the cuprous compound of phenyl-
acetylene vrith alcoholic NH, and air, or, better,

with alkaline K,FeCy, (Glaser, A. 154, 159;
Baeyer a. Landsberg, B. 15, 57). Long needles

(from dilute alcohol), v. sol. ether. Hot EljSO,

carbonises it. In ethereal solution Br forms

C„H,JBr, [173°] and Ct^^t, [149°-163°] (Holle-

mann. B. 20, 3081).

Picric aaid compound C,,H,,C,H,N,0,.

(108°]. Yellow crystals (from alcohol).

References.—Amido-, Iodo-, and Xiibo-

PBENTL-ACETTLENE.
TSI-FHENTL-ACETTLEKE-TBIAUINE

Ca,H„N. t.e. N,H,(C,H,)Ph,, [190°]. Formed
from acetylene tetrabromide, aniline, and alco-

holic potash (SabanejefF, A. 178, 125). Needles,

. si. sol, cold alcohol.—Salts: B'^HJPtCl..—

3'iH.Hg.Cl,„ : amorphous pp.
DI-PHEKTI-ACETYLENE - DI - THIO-DI-

Formed fromTTMA ra/NH.CPh.NHVVXA. CB<^jj2
(jpj, jjH.

:>CS.

'Aenzil and thiourea at 145° (Anschutz a. Gel-

.dermann, A. 261, 134). Crystals, decomposing

«t 300° ; v. si. sol. alcohol.

DI-PHENTL-ACETYIEITE-DI-IIBEA

*<><NH:CPh:NH>°0-
Tolane.mta. Formed

by heating benzil with ulrea at 175° (Anslshutz ft.

Geldbrmaim, A. 261, 133 ; Angeli, b. 24, 606

;

0. 19, 663). Crystals, not decomposed at 315°

;

T. sl. sol. itloohol and ether. Beduoes amutti-
niacal AgNO,.

Dl-atetyl derivative 0,.H,Ao.N.O,
[266°].

i» «- 2 *
»•

FHENYI-AOETtL-SUCCIKIC ACID «
AoBTTii-PHENYL-srcoiNio ACID. The mono-cthyl-
ether of this acid yields on treatment with alco-
holic NHj a compound C.jHi^NA [264°], which
forms, on saponification, a compound 0,^„N0,
[148°], crystallising in small needles (Weltner,
B. 18, 793).

PHENYL-ACEIDIITE 0,|P„N f.e.

CA<§^^>C^4. [181°]. (o. 404°), V.D.

129-7 [H=l].
Formation.—(Bemthsen, B. 15, 3011; 16,

1809 ; 19, 425 ; 20, 1552 ; A. 192, 19 ; 224, 12.)
1. By heating benzoyl-diphenylamine (30 g.)
with ZnCLj (30 g.) at 210°-280°.—2. From
benzotrichloride, diphenylamise, and ZnCly—
3. By heating benzonitrile with diphenylamine
hydrochloride at 240°.—4. By heating di-phenyl-
benzamidine hydrochloride to 250°.—5. In
small quantity by heating di-phenyl-amine with
ciimamio acid and ZnCL,.— 6. By diazotising
chrysaniline (di-amido-phenyl-acridine) and
boiling the product with alcohol (Fischer a.

Korner, B. 17, 206; A. 226, 184).

Preparaiiion.—^By heating benzoic acid (60 g.)

diphenylamine (70 g.) and ZnCl2(150 g.) at 260°
for 10 hours. The yield of crude base (60 g.) is

good.

Properties.—Colourless thin prisms (from
alcohoi), thick yellowish prisms (containing
:CgHj)i6r tables (&om benzene). V. sohhenzene,
m. sol. ether, sl. sol. tie^^^mese^ssaiiBt. Sohi-
tions of its salts exhibit green fluorescence. Not
affected by boiling dilute HNO,, by fuming HCl
at 260°, by AcCl, by Ao^O at 190°, by Bz^O at

160°-, by potash-fusion, by heating with H^SO,
(3 vols.) diluted with water (1 vol.), or by distil-

lation with soda-lime.

Beactions.—1. CrO, in HOAc gives benzoic

acid and CO,,—2. On oxidation with EMnO^ it

gives phenyl-qulnoline carboxylic acid. On
the other hand, its alkyl-halogen addition pro-

ducts give rise to phenyl-amido-benzoic acid

C„H4(NHPh)C0,H on oxidation with KMnO,
(Glaus a. Nicolaysen, B. 18, 2706).— 3. Yields

on nitration with HjSO, and fuming HNO, di-

nitro-phenyl-aoridine C,bH|,(N0j)2N, which is

sol. aqueous or alcoholic HCl but sl, sol. al-

cohol, and tri-nitro-phenyl-aoridine, which
crystallises from toluene and alcohol in minute
yellow needles, hardly sol. alcoholic HCl, and
converted by hot SnCl, into a red dye (? tri-

amido-phenyl-acridine), which becomes colour-

less on further reduction.

Salts.—Partially decomposed by water.

—

B'HCl: orange needles or prisms,, d, sol, cold

water, sol, alcohol. Its solution exhibits dark-

green fluorescence.— B'HCl 3aq : red crystals.

—

— B'^H^PtOl., — Nitrate. [188°]. YeUow
needles, sl. sol. HNO,.—Sulphate: yellowish-

red trimetric crystals, v, sol, hot water.—Pi-
erate : Hair-like crystals (from alcohol),

Phenyl-scridine does not appear to form an
acetate.
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Methylo-ehloride B'MeCl: soluble
needles.—B'jMejPtCl,: decomposes below 70°.

Methylo-nitrate B'MeNOa. Sparingly
Bol. yellow needles.

Methylo-iodide B'Mel. Black monoclinic
prisms (from alcohol), insol. ether. Converted
by KOHAq, by NHjAq, or by moist Ag.p, into
li'MeOH [108°], which is also got by oxidising

CaH,<^jjg ]>0,H4, a body to which it is re-

duced by tin and-HClAq.

Hydride C.H.<^|^^>0,H,. [Wd-].

Formed by reducing phenyl-acridine hydro-
chloride in aqueous solution with zinc-dust or
by adding sodium-amalgam to an alcoholic solu-

tion. Colourless needles, with no basic pro-
perties; sol. alcohol4ind ether. Alcoholic AgNO,
oxidises it to phenyl-acridine, a change which
is slowly effected even by air. It yields an
acetyl derivative C,jH„AoN [128°], and is con-
verted by Mel at 140° into 0,BH„MeN [104°],

whence HCl and NaKO^ produce the methylo-
hydrozide of phenyl-acridine {v. siupra).

Di-sulphonie acid. Got by heating
phenyl-acridine (10 g.), H^SO, (15 g.), and
H^SjO, (15 g.) for 12 hours at 150°. Its dUute
solutions exhibit green fluorescence. The salt

C„H„N(S0,Na)2 is insol. absolute alcohol, and
in very dilute solutions exhibits blue fluorescence.

The Ba and mercurous salts are nearly insol. Aq.
Beferences. — Amido- and Oxz-pbenyii-

ACBIDIKE.

FHENYL-ACBIDIKE CASBOXYLIC ACID

C,H,<§<|^*;;^^>C,H,. Acndyl-hmzoie

acid. Formed by heating phthalic anhydride

(30 g.) with diphenylamine (45 g.) and ZnCl,
(75 g.) for 12 hours at 190° (Bernthsen a.

Traube, B. 17, 1510; A. 224, 45). Yellow
crystalline powder, sol. acids and alkalis, insol.

water, si. sol. boiling alcohol. Its solutions in

dilute acids have a green fluorescence, in alkalis

a blue fluorescence. Split up by heat into CO,
and phenyl-acridine. Yields a hydride [160°-

166°].

Salts.—KaA'aq : colourless pearly plates

or long needles.-HA'HCl. [163°]. Yellow
crystals (from hot dilute ECl), si. sol. hot water.

An isomeric acid C,H<<[^^^>C,H3.C0^,

[252°-255°], formed by oxidation of phenyl-
methyl-acridine with chromic acid mixture, is

si. sol. alcohol, and gives sparingly soluble BaA',
(Bonna, A. 239, 62).

FHENTI-ACBYLIC ACID v. Cinnamio acid

and Atbopio Acn>.

Di-phenyl-acrylic acid v. FHEUxL-cniNAUia
AGIO.

FHEHYI-ALAKIIirE v. a-AiliDO-PHENYL-
PBOFionio Aom and FhenyIi-amido-fbopionio
ACID.

PHEKYL ALDEHYDE v. Fbenyl-aceiio
AU>EByDE.

PHENYL ALDE9YD0-BEITZYL KETOITE
Ph.CO.CHPh.0HO. [110°]. Formed from de-
oxybenzoin, formic ether, and NaOEt in ether
(Claisen a. Meyerowitz,B. 22, 3279). Yellowish-
white crystals. FeCla gives a dark-violet colour.

PHENYL ALDEHYDD-EIHYL KETOSE
PhCO.CHMe.CHO. [119°]. Formed from

phenyl ethyl ketone, formic ether, snd KaOBt
in EtjO (Claisen a. Meyerowitz, B. 22, 3276).
White needles, v.sol. alcohol and water. PeCl,
colours its alcoholic solution dark-violet. Gives
an anilide[132°] crystallising in needles.

PHENYL ALSEHYDO-PBOFYL KETONE
Ph.CO.CHEt.CHO. [87°]. Formed from phenyl
w-propyl ketone, formic ether, and NaOKt in
ether (Claisen a. Meyerowitz, B. 22, 3278).
White plates. FeClj gives a dark-violet colour.
The anilide [120°] crystallises in wiite needles.

TETEA-PHENYL-ALDINE v. Totra-phenh,-
PYBAZINE.

PHENYL-ALLENYL-AMIDOXIM «. Cm-
NAmDOXIM.

FHENYL-ALLOFHANIC ACID. Ethyl
ether C,H5NH.CO.NH.C02Et. [120°]. Formed
from phenyl-urea and chloro-glyoxylio ether
COCl.COjEt(Stojentin, J.jpr. [2] 32, 18). Needles,
T. sol. alkalis and cone. HGlAq.

Phenyl ether NHPh.CO.NH.CO^h.
Formed from phenol and cyanic acid vapoul
(Tattle, J. 1857, 451). Crystals (from alcohol),
insol. cold water. Decomposes at 150° into
phenol and cyanuric acid.

Benzyl ether NHPh.CO.NH.COsC,H,.
[1^8°]. Formed by heating phenyl cyanate with
benzyl carbamate at 150° under pressure (Traube,
B. 22, 1574). v. si. sol. water, m. sol. alcohol.

Di-phenyl-allophanic acid

NHPh.CO.NPh.CO2H.
Methyl ether MeA'. [231»].

Hthyl ether EtA'. [98°]. Formed from
di-phenyl di-isocyanate Fh^NjOp, and alcohol
(Hofmann, B. 4, 246), and by the action of HgO
and alcohoUc NH, on NHPh.CS.NPh.CO.,Et
(Seidel, J.pr. [2] 32, 266). Needles, si. sol. ether.

Yields (0,^,jN203)23HgP [129°], crystallising jn
prisms (from alcohol).

Isoamyl ether OsH„A'. [58°].

Beference.— Di-BBouo-Di-FHENYL-ALLOPaAmd
Acn>.

PHENYL ALLYL-BENZYL KETONE
C,H5.CO.CHPh.C3H5. (337°). Formed from de-

oxybenzoiin, NaOEt, and allyl iodide (Budde-
berg, B. 23, 2067). Oil, v. sol. alcohol.

PHENYL-ALLYL-CYANAMIDE C,oH„N,i.*
CjHjNiOiNCaHs. CarboallylphenyUmide. [108°].

Formed froin phenyl-allyl-tluo-urea and Pb(OH),
(Bizio, /. 1861, 497). Silky needles (from dilute

alcohol).—B'HgClj : amorphous.—B'jHiPtCl,.
PHENYL-ALLYLENE C.Hs.CiC.CH,. (185°).

Formed by the action of alcoholic potash on the

bromo-propenyl-benzene, which is got by boiling

CHPhBr:CMe.C02H with water (Korner, B. 21,

276). Yellowish liquid, with unpleasant odoor.

Yields a liquid dibromide (c. 253°) and a solid

tetrabromide [75°]. Aqueous HgClj forms white

amorphous (CgHJ^EggClaO,, which on heating

with HCl yields phenyl ethyl ketone.

u-FHENYL-ALLYL-HYDBAZINE
C,H5.NPh.NH2. (198° at 184 mm.). Formei
by reducing the nitrosamine derived tiom allyl-

aniline (Michaelis a. Claessen, B. 22, 2233). Ool
also from allyl-bromide and phenyl-hydrazine.

Oil, v. sol. dilute HCl. Beduces Fehling's solu-

tion on warming. Oxidised by aqueous FeCl, to

the tetrazone C3H5NPh.N:N.NPh.C,H5 [86°].

Benzoic aldehyde yields C,H,NPh.N:CHFb
[62°].—B'HCl. [137°]. Silky needles.

Bertzoyl derivative C,H„AisN,. [139°].
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s-Pheayl aUyl-hydrazine 0,H,,N~ i.e.

Ph.NH.NH.C,H5. (172° at 60 mm.). Got from
pjienyl-hydrazine and allyl bromide (Fischer a.

Knoevenagel, A. 239, 203). Oil; sol. dilute
acids. Reduces cold Fehbng's solution. Oxi-
dises by HgO to benzene-azo-propylene
Ph.NrO,H„ an oU, (gS'-lOO" at 27 mm.).

OI-FH£inrL-DI-ALLYUn£NE-I)IAMIN£
0„H„N, ie. N^hs(0,HX Formed from aniline
and acrolein below 0° (SchifC, A. Sv^l. 3, 358).
Yellow resin.—B'jHyPtCle.

fil-FHEKYL-SI-ALLTLIDENE-ETHYLENE
DIAMIHE C^,(N:CH.CH:CH.CsH5),. p.lO°].

Formed by mixing ethylene-diamine (1 mol.)

with oinnamio aldehyde (2 mols.) (Mason, B. 20,

271). Large colourless tables (brom ether). V.
sol. alcohol and benzene, m. sol. ether. De-
composed into its constituents by acids.

FHEHYL ALLYL OXIDE C,H,.O.CA-
(194°). Formed from allyl bromide and NaOPh
(Henry, B. o, 455). Liquid.

PHENYL ALLYL SULPHIDE OA-S-G,H,.
(e. 208°). Formed by distilling the acid

CH,:C(SPb).CH2.C02H (Escales a. Baumann, 3.
19, 1792). Liquid, forming a blue solution in

H,SO«.
PHENYL - ALLYL THIOSEMICAIIBAZIDE

OANH.NH.CS.NHO.Hj. [119°]. Formed from
phenyl-hydrazine and allyl thiocarbimide dis-

solved in benzene (A. E. Dixon, O. J. 57, 263

;

AvenariuB, B. 24, 268). Silvery needles, insol.

water, v. soL alcohol and ether. Gives a ma-
hogany colour with FeCl,.

Di-phenyl-allyl-thiosemicarbazide

ejHsN(C,Hs).NH.CS.NHPh. [103°]. Formed
from phenyl-allyl-hydrazine and phenyl-thio-

carbimide (Michaelis a. Claesseu, B. 22, 2237).

Needles (from hot alcohol).

PHENYL-ALLYL-THIO-TJEEA C„H„NjS i.e.

KHPh.CS.NHC,Hs. Phenyl-thiosinamine. [98°].

8. (alcohol) 70 at 16°. Formed by the action of

aniline on oil of mustard (Zinin, A. 84, 348)

and of allylamine on phenyl thiocarbimide

(Weith, B. 8, 1529). Monoolinic crystals, insol.

water. Cyanogen passed into its alcoholic solu-

tion forms C,sH„N4S, which crystallises from

alcohol in stellate forms, and is converted by

dilute H,SO, into CS<^|^;gj;^^ [161°].

whence alcoholic silver nitrate forms

^°<n{c3')'cO ^''^"'' '^*''* " resolved by

baryta-water into oxalic acid and phenyl-allyl-

nrea (Maly, 2. [2] 5, 258).

PHENYL-ALLYL-THIO-DEEA CAEB-

OXYLIC ACID V. Ali^L-THIO-OBAMIDO-BEIlZMO

iCID.

PHENYL-ALLYL-TTEEA NHPh.CO.NHCsHj.

[97°]. Formed as described under phenyl-allyl-

thio-urea. Shining white needles.

PHENYL-AMENYL-AMIDINE C„H,aN, i.«.

CMe3.C(NH,)(NPh). The oxalateB'HA04[192»]

is formed by heating, the corresponding valero-

nitrile with aniline hydrochloride at 170

(Freund a. Lenze, B. 24, 2156).

PHENYL-AMIDO-ACETIC ACID 0,H,Na, i.e.

CH,(NHPh).C0,H. Phemyl-gVycoeoll. AniUdo-

acetic acid. [127°]. Formed by the action of

aniline on bromo-aoetio acid and on ohloro-

wetio acid (Miohaelson a. Lippmann, « 1866,

15 ; Schwebel, B. 10, 204C). Prepared by boil-

ing aniline (45 g.) dissolved in a little ether

with chloro-acetic acid (25 g.) and water (1500

0.0.) for half an hour, and rapidly evaporating

to crystallisation (Bebuffat, O. 17, 233). By-
products are 0„H„NO, [99°] (Meyer, B. 14,

1325) and C,„H„NjOa [213°], Tshich is perhaps
CH/NHPh).CO.NPh.OHj.COjH, though this

formula may also be assigned to an isomeric

acid [130°] formed by the action of alcoholic

potash on di-oxy-di-phenyl-pyrazine (Hausdorfer,
B. 22, 1803 ; Abenius, J.pr. [2] 40, 432).

. Prc^erties.—Small crystals, m. sol. water,

insol. ether. By fusion with potash at 260° it

yields a mass which forms indigo on oxidation

(Heumann, B. 23, 3043; cf. Lederer, J.pr. [2]

42, 383 ; Biedermann a. Lepetit, B. 23, 3289).

Salt .—GaA',2aq. Needles (from dilute alco-

hol), m. sol. hot water, insol. alcohol. On dis-

tillation with calcium formate it yields indole

(Mauthner a. Suida, M. 10, 251).

Methyl ether MeA'. [48°]. Formed by
heating aniline with methyl ohloro - acetate

(Meyer, B. 8, 1157) and by the action of aniline

on methyl diazo-acetate (Curtius, J. pr. [2] 38,

437). Bectangular plates (from ether) or needles

(from alcohol).

Ethyl ether Mk'. [59°]. Formed in like

manner. Colourless plates (from ether).

Formyl derivative
NPh(CHO).CH,.COjH. [124°]. Formed by

saponification of its ether (290°-295°), which is

the product of the action of chloro-acetic ether

on sodium formanilide (Paal a. Otten, B. 23,

2593). Needles, v. sol. ether and hot water.

Yields CdHgNOjNa, a hygrosoopie mass.

Acetyl derivative NPhAc.CHs.CO.iH.

[191°]. Formed from phenyl-amido acetic acid,

AcjO, and benzene (B.). Formed also by heat-

ing aniline with chloro-acetic acid and NaOAc
at 110°-150° (Hausdorfer, B. 22, 1797), and by

the action of boiling alcohoUo potash on its

ether (800°), which is got from sodium aoetanil-

ide and chloro-acetic ether (P. a. 0.). Pearly

plates (from water) or needles (from HOAo-
ligroin), V. sol. alcohol and hot water. Yields the

salts NaA', BaA'^Saq, and CuA',.

Ohloro - acetyl derivative
CH,Cl.C0.NPh.CH,.C02H. [133"]. Formed from

phenyl-amido -acetic acid and chloro- acetyl

chloride (Abenius, J. pr. [2] 40, 429, 499).

Plates or prisms, v. sol. alcohol. On boihng

with aqueous sodium carbonate it yields

CH,(OH).CO.NPh.CHj.CO,H [128°], which

crystallises in plates, forms the salts CaA'..6aqand

BaA'„ the anhydride PhN<g^;gJ»>0 [169°].

and the amide CHs(OH).OO.NPh.CHj.CONH,

ri29°i.

Bromo - acetyl derivative. Plates, de-

composing at 163° (Hausdorfer, B. 22, 1803),

Benzoyl derivative CHj(NPhBz).COjH.

r63°l. Amorphous pp. (Bebuflat).

mtrosamifke NPh(NO).CHrCO,H. [105°].

YeUow needles (Schwebel, B. 11, 1132), v. soL

warm water. „ _ . ,

Anhydride 0^,N0. [263°]. Got by

heating the acid at 150° (Meyer, B. 10, 1967).

Needles (from alcohol), insol. water.

Amide. CH,(NHPh).CONH,. [133°]. Formed

by heating chloro-acetamide with aniline and
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KaOAo at ISO" (BiBchofl, B. 2i, 1809 ; ef. Meyer,
B. 8, 1154). Minute needles (from water).

Anilide CH,(NHPh).CO.NHPh. [1121.
Formed by boiling ohloro • acetic ether or
CHjCl.CO.NHPh with aniline (Wilm a. Wischin,
Z. 1868, 74 ; Meyer, B. 8, 1156 ; Hansdorfer, B.
22, 1796). Formed also by heating aniline with
alcohol and the compound of glyozal with
NaHSO, (Hinsberg, B. 21, 110). Needles (from
alcohol), b1. sol. cold water.

p Toluide OH,(NHPh).CO.NHC,H,Mo.
[166°]. Formed by heating aniline with fused
NaOAo and CHjCl.CO.NHO„H^Me at 150°
(Bischoff, B. 23, 2000; cf. Meyer, B. 8, 1168).

Nit rile CHj(NHPh).ON. Formed from
ehloro-acetonitrile and aniline in ether at 90°
(Engler, J5. 6, 1004). Thick oil, forming a
ciystalline hydrochloride, decomposed by water.

Beferenee. — Bbouo - PHSNrL - Aumo - aceiio
Acn>.

Isomeride.—^AioDo-cHEimi-ACETio Acn>.
Si-phenyl-di-amido-acetic acid C„H„N,0,

i.e. OH(NHPh)j.CO^. Formed as a yellow
crystalline powder by adding aniline to an
aqueous solution of glyoxyUc acid (Bottinger, B.
11, 1559). Decomposed by hot water.

v-FHEHTL-AUISO-ACETOPHElirOKE
0„H,30N i.e. C.H5.C0.0Hj.NHPh. Aceto-
ihenone-amlide. [93°]. Prepared by the action
of aniline on ai-bromo-acetophenone (Mohlau,
B. 14, 171 ; 16, 2467). Prisms or fine needled.
Sol. alcohol, ether, chloroform, benzene, and
GS,. On boiling with aniline it gives phenyl-
indole. Nitrous acid forms a nitrosamiiie

CaH5.C0.CH,.NPh(N0) [73°].—B'HOl : prisms,
decomposed by water.—^B'HBr.

Acetyl derivative Oija.sNOjp [127°].

Benzoyl derivative. [145°]. Prisms.
FHENYL-AUISO-ACBIDINE

f TT /^—G-CH:C.NHPh „„^o^ ir„™,„ju„
*'«"«N,CH.O.OH:CIH * ^176]. Formed by

heating di-phenyl-m-phenylene-diamine (5g.)
with ZnCl, (10 g.) and formic acid (5g. of 90
p.c.) for 5 hours at 250° (Besthorn a. Curtman,
B. 24, 2042). Flat brownish-red needles, m. sol.

alcohol, si. tol. ether.

FHENYL-AUISO-ACSIDYL-BENZOIO ACID

r H /^ g.CH:C.NHPh . . ^„
^•"V0(0,H4.C0jH).0.eH:0H ' l-aUOTe

300°]. Formed by Bfeating di-phenyl-m-phenyl-

ene-diamine (5g.) with phthalic anhydride (10

g.) at 250° (Besthorn a. Curtman, B. 24, 2047).

Small red crystals, sol. HOAc.
PHENYL-AMISO-ACBrilG ACID

CH(NHPh):OH.COjH. [194°]. Formed from the

product of the action of aniline on di-bromo-

succinic acid by boiling with potash (Beissert,

B. 20, 3105). Insol. water, t. sol. alcohol.

—

NaA'2|aq: silky plates.

Ethyl ether EtA'. [144°],

FHENYL-AMIDO-AZOBENZENE e. Bem-
ene-izo-dwhemylarmme.

DI-FHENTL-AUID0-BEN2AIIIDINE
C,^„N, t.e. C,H,(NH,).C(NPh).NHPh. Carbo-

triphenyltriamme. [198°]. Prepared by heating

p-nitro-benzoio acid with aniline and FCl, for

two hours at 180° and reducing the product with

tin and HOI (Weith, B. 12, 101). Formed also

by the action of CC1<, of CBr,, and of CCU-SOjCl
on aniline (Hofmann, Pr, 9, 284 ; Solas a.

arores, A. 160, 173 ; Miphler ». Wilder, B. 14,

2174). Four-sided tables. Split up by heating
with HCl at 160° into aniline and o-amido-'
benzoic aoid. Decomposed on distiluition.—
B'HCl. [282°].—B'iftPtCI,.

FHBNTL-BIAMIDOBENZENE «. Auido-
BIPHISHTLAHIira.

TBI-FHENTL-IBI-AHIDO-BEKZENE
C^,(NHPh),. [193°]. Made by heating phloro.
glucin with aniline at 210° (Minunni, B. 21,
1984). Needles (from alcohol).—B'HCl: yellow
powder, melting below 100°, decomposed by
warm water.—B'jHjPtCl,. [o. 260°].

Tri-aeetyl derivative. [173°]. Needles.

.Tri-beneoyl derivative, [above 300°].

FHENYL.AUIBO-BENZOIO ACID
0^,(NHPh)CO^. [222° unoor.]. Formed by
oxidation of the methylo-iodida of phenyls
acridine with MMnO, (Olaus a. Nicolaysen, B.
18, 2709). Small colourless needles. Y. soL
ether and chloroform, insol. water.

Salts.—^A'Na4aq: easily-soluble colourless

plates. — A'2Ba6aq: small sparingly-soluble

coloiulesB plates.—^A'Ag* : very sparingly-sola-

ble white ourdy pp.

PHENYL AHIDO-BENZn. KETONE
C,Hj.OO.OH(NH,).O^s. [60°-70°]. Formed by
reducing the mono-oxim of benzil with HGl and!

SnCl, (Braun, B. 22, 556) and by heating desyl-

phthalamic acid with HCl (Neumann, B. 23r
996). White crystalline mass, becoming iMrownt

in air.—B'HCl. [210°]. White needles.^

—

B'lftPtCl,. [193°].—Piorato B'C.H,N,0,.
Oarboxy-bemoyl derivative

0^5.C0.CHPh.NH.C0.C„H,.C0^. [168°]. Gof-
by warming desyl-phthalimide with NaOHAq.—

'

AgC^^HigNOi: crystalline.

Phenyl p-amido-benzyl ketone
C.H5.C0.CH,.C^,NHj. [95°]. S. -33 at 100°.

Formed by reducing nitro-benzil or nitro-deozy-

benzoin with tin and HCl (Qolubefi, J. B. 6,

114; 11,101; B». a, 109). Thin needles (from
dilute alcohol).—B'HCl. Tables (from alcohol).

S. -25 in the cold.—B'jHjPtCl..—B'jH,S04.
Oxim O.H5.C(NOH).CHj.O.H,NHj. [141°].

Crystallises from alcohol (Key, B. 21, 2449).

FHENYL-a-AMIDO-BTrTYBIC ACID
0,.H„NO, i.e. CH,.CH,.OH(NHPh).COjH. [140°].

Prepared by heating a-bromo-butyrio acid with
an ethereal solution of aniline at 100° (Duvillier,

A. Oh. [5] 20, 205; Nastvogel, B. 23. 1792.
Feeblyacid.—B'HCl.—EtA'. (278°),

Fhenyl-/3-amido-bntyrio aoid
CH3.CH(NHPh).CH,.C0jH. [128°]. Formed
by the action of baryta on the neutral isomeride

(? betaine) which is obtained, together with the

anilide, by boiling i3-chloro-butyric ether with
aniline (Balbiano, O. 10, 144; B. 13, 313).

Tufts of needles, si. sol. water.—^BaA', (dined at

100°). Scales.—B'HCL—B'HjOA- [139°].

Anilide CHMe(NHPh).CH2.C0.NHPh. The
hydrochloride B'HCl [207°] crystallises in

colourless plates, si. sol. hot water.
Fhenyl-a-amido-isobntyrio acid

CMc^(NHPh).C02H. [186°]. Formed by saponi-

fication of the ziitrile or the ether (Tiemann,
B. 15, 2042 ; BischofE, B. 24, 1044). Concentric

needles, m. sol. water. May be sublimed.

Ethyl ether "Etk: [30°]. (271°). Formed
by heating aniline (2 mols.) witii bromo-iiig-

butyric acid (1 mol.). Thick prisnw,
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[IS?"].

Amide CM:a,(NHPh).CONH..
Needles, sol. alcohol and H01A.q.

2iri<r»Z« CMe,(NHPh).CN. [94°]. Made by
heating acetone oyanhydrin with aniline. Long
white pnsms, si. sol. hot water.

Di-phenyl-di-7.amido.butyrio acid. Nitrile
GH(NHPh),.CHj.CHj.CN. [103°]. Formed by
heating CHO.CH,.CHj.CN with aniline at 350°
(Chautard, A. Ch. [6] 16, 185). Scales, sol.
water and alcohol.

PHENYI. . AMIDO - CHIOEO- v. Cmono-
PHEMYL-AMIDO-.

FHSNYI-jS-AmSO-CINNAinc ACID
C,a,.C(NHPh):CH.COjH.

Methyl ether MeA.'. [93°]. Formed from
methyl benzoyl-acetate and aniline (Knorr, A.
245,372). Prisms.

Ethyl ether EtA'. Formedin like manner
(Conrad a. Limpach, B. 21, 521). Oil, v. sol.

alcohol. At 250° it yields (Py. l,a)-oxy-phenyl-
qninoline and alcohol.

Anilide CeH5.C(NHPh):CH.C0.NHPh.
[133°]. Needles (from alcohol), almost insol. Aq.

FHEKTL-AMISO-CIXBACOITIG PHENYL-
IMIDE? Cj^^^-gO>NPh. [160°]. Formed

t)y heating methyl-oxalacetio ether with aniline
at 180° (Wislicenns a. Spiro, B. 22, 3351).
Golden plates, v. sol. hot alcohol.

PHENYl-AMrDO-CEESOL 0„H„NO i.e.

NHPh.CsH,Me.OH [1:3:5]. [79°]. (345°).

Formed by heating orcin (1 pt.), aniline (2 pts.),

and CaCaj (1 pt.) at 260°-270° (Zega a. Buch,
J. pr. [2] 33, 538). Thick needles (from alcohol).

Beduced by distuling over zinc-dust to phenyl-
m-tolyl-amine.

Salt.—B'Hd: crystalline powder, decom-
posed by water.

Isomeride : Ozt-benztii-anilikb.

PHEIfYL-AMISO-CItOIONIG ACTS. Methyl
ether CH,.C(NHPh}:CH.C02Me. [51°]. Formed
by mixing aniline with methyl acetoacetate

(Oonrad a. Limpach, B. 21, 1965). Prisms
(from MeOH). Yields (Py. l,8)-ozy-methyl-

quinoline when heated to 240°.

Ethyl ether Oi^ulSiOii^.
OH,.C(NHPh):OH.COjEt. Formed by allowing

a mixture of aniline (1 mol.) and acetoacetic

ether (l mol.) to stand for some days in the
cold, drying with K^CO,, and filtering (Enorr, B.
20, 1397 ; cf. Conrad a. Limpach, B. 20, 944

;

22, 83). Strongly refracting oil, split up by
acids and alkalis into its components. At 200°

it forms (Py. l,3)-oxy-methyl-quinoline and a
smaller quantity of oxy-phenyl-di-methyl-pyrid-

ine carbozylic ether.

The anilide of acetoacetic acid (vol. i. p. 19)

CHjCO.CHyCONHPh [85°], which is isomeric

with phen^-amido-crotonio acid, is completely

decomposed by heat, but yields the same oxy-

methyl-quinolme on treatmentwith conc.HClAq.

PHEim AMISO-^'-CUIIYL KETOITE
C„Hi.CO.C,HMe,(NH,) [5:1:3:4:6]. Benzocttmide.

[130°]. (o. 360°). Formed by saponification ol

its phthalyl derivative (Froehlich, B. 17, 1804,

2G74). Long yellow needles or plates, v. sol.

alcohol and ether, not volatile with steam.

—

E'^jHjPtCl,: orange needles. Mel forma

C,HMe3Bz.NMe,I [187<g, crystallising from

Vfjiter in prisms (containing aqj. OlOO^t gives

[105°], crystallising in

Needles.

KeedleB.

Formed by

ifi-cumidine

CeHMe3Bz.NH.C0jEt
needles.

Acetyl derivative. [170°],

Benzoyl derivative. [227°],
Phthalyl derivative

C.HMe3Bz.N<^g>C.H^, [181°].

heating the phthalyl derivative of
with BzCl and a little ZnClj at 180». Small
rhombohedra, v. sol. hot water. On saponifica-
tion by alcoholic potash it yields the acid
C,HMesBz.NH.CO.CsH^.COjH [195°], which
crystallises in minute needles (containing aq).

PHENYL-AMIDO-CTANTnilC ACm v. Cy-
atmrie add in the article Cyanic aoid.

PHENYL - AMIDO - ETHANE SULFHONIC
j^CID O.H5NH.CH,.OH,.SO»H. Phenyl-tcmrim.

Formation.—1. By heating the anilide with
HCl.—2. By heating chloro-isethionic acid with
an ethereal solution of aniline at 130" (Leymann,
B. 18, 871 ; James, C. J. 47, 369; J.pr. [2] 31,
415).—3. By the oxidation of phenyl-thiohy-
dantoin with KCIOj and HCl there is formed
diphenyltaurocarbamic anhydride CisHhNjSO,
[186°], which is split up by boiling baryta-water
into aniline, 00,, and phenyl-taurine (Andreasch,
3f.4, 137).

' " '
^

Properties.—Colourless leaflets, insol. alcohol
and ether, sol. water forming an acid solution.
Aqueous oyanamide at 110° forms phenyltauro-
oyamiue NIL,.0(NH).NPh.0jH,.S0,H, which
crystallises from water in plates melting above
300".—BaA'j3aq: leaflets, m. sol. water.

Anilide NHPh.OjH^.SOjNHPh. [74°].
Formed, together with the anhydride CgHjNSOj
[69°], by the action of an ethereal solution of
aniline (3 mols.) on CHjOl.CHjSOjOl (1 mol.).—
B'HCl. [169°]. Colourless crystals.

BI-FHENYL-AMIDO -ETHTL-AUIDO-ACE-
TIC ACID NHPh.CH,.CH,.NPh.CH2.C02H.
[116°]. Formed from oxy-di-phenyl-pyrazine
hexahydride and alcoholic potash (Bischoff, B.
23, 2026). Prisms, sol. ether. Converted into

the parent substance by boiling with water or
alcohol.

PHENYL AMIDO-ETHYL KETONE
C^s.C0.C2H,NBr Formed by the action of

boiling HOlAq on O^aiBz.TX-.Ofijia^, [85°],

which is got from CsHj.CO.C^HfBr and potas-

sium phthalimide (Schmidt, B. 22, 3251).—
B'HCl : crystalline, v. e. sol. water and alcohol.

—B'jHjPtClr-B'CeHsNaO,. [160°]. Needles.

FHENYL-AMIDO-ETHYL-FHTHALIIIIDE
C,H^:CA:N.CHj.CH,.NHPh. [100°]. Formed
by heating bromo-ethyl-phthalimide with aniline

at 150° (Gabriel, B. 22, 2224). Lemon-yellow
needles, v. sol. dilute HGlAq. Converted by
NaOHAq into 0.H,(C0,H).C0.NH.0^,.NHPh
[120°-130°], a crystalline powder.

FHENYI-AUIDCFUMABIC IMIDE

0(NHPh)'^^^;^>NH? [202°]. Formed by

heatingbromo-fnmarimide with aniline (Loscher,

B. 21, 2718). Golden plates, si. sol. hot water.

FHENYIi-AMIDO-GLTTIAOONIO PHENYL-
IMIDE C„H„N,Oa«^-

OCNHPh)<^^»;^^>NPh. [275°]. Formed from

acetone dicarboxylic ether and aniline (Emery,

B, 23, 3764). Yellowish plates, y. si. sol. alcohol.
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FHEir7L-A1IIIDIMID0-ETHEir7L.o-AMID0-
PHENYL-MEKCAPTAN 0„H„N,S probably

C,H4<;^^0.C(NHPh):NH. [118"]. Formed

together with the di-phenyl doriTative by heat-

ing amido-imido-ethenyl-o-amido-phenyl-mer-
captan with aniline, ammonia being evolved
(Hofmann, B. 20, 2254). ' Plates. Sol. alcohol
and ether.

Salts:—̂ B'HjCljPtCl,: small needles, m. sol.

Water.—B'HClAuClj: soluble yellow plates.

Si • phenyl - amidimido - ethenyl - o - amido-
phenyl-mercaptan O^uTHJS which is probably

0^,<;^^O.C{NHPh):NPh. [129°]. Obtained

as above. White silvery plates. V. sol. alcohol

and ether.

Salt s.—B"HjCl2Pt01,: dark-yellow sparingly-
soluble plates.—^B"H2Cl2Au2Clg : yellow needles.

PHENYL-AUIDO-JUGIOITE v. JuaLom.
PHENTL-AMIDO-MALEIC ACID.

The phenylimide NHPh.C2H:020j:NPh [232°]

is formed, together with the mono-anilide
NHPh.CjH{COjH).CONHPh [176°], by boiling

dibromo-succinio acid or ohloro- or bromo-
maleic or fumaric acids with aniline and water
(Beissert a. Tiemann, B. 19, 626 ; Michael, B.

19, 1377). The phenylimide is also formed by
heating aniline with oxalacetio ether at 140°

(Wislieenus a. Spiro, B. 22, 3350).

PHENYL-AMIBO-MALONIC ACID. Anil-
ide. CH(NHPh)(CO.NHPh)j. [162°]. Formed
by boiling chloro-malonic acid with aniline

(Conrad a. Bischoff, A. 209, 231). Prisms.

PHENYL • AMIDO - UEIHENYL - AMIDO .

NAPHTHOL C,„H,<;°^O.NHPh. [168°].

Formed from benzene-azo-(0)-naphthol by heat-

ing with OS2 at 250° (Jaoobson, B. 21, 419).

Small needles, v. e. sol. cold alcohol. With
HClAq at 190° it yields amido-(e)-naphthol,

aniline, and OOj.—Piorate [210°]. Acetate
[120°-130°].

PHENYL - AMIDO UEIHENYL . AMIDO

PHENYL MEECAPTAN C^.^^^O.NHPh.

[159°]. Formed from ObHj:NS:CC1 and aniline

(Hofmann, B. 12, 1130). Formed also by heat-

ing phenyl thiocarbimide with azobenzene at

270° (Jacobson a. Frankenbacher, B. 24, 1410).

Keedles, sol. alcohol, insol. water. Decomposed
by alcoholic potash at 200° into aniline and
amido-phenyl meroaptan.—B'HOl.—B'HAuCl^.
-B'^^t01..-B'O.H.NA- [222°].

Acetyl derivative. [167°]. Needles.

PHENYL - AUIDO - METHENYL- AUIDO-

PHENOL O.H,<;Q^C.NHPh. [173°]. Formed

by boiling C„H4<[q^C.SH with aniline (Kalck-

hoff , B. 16, 1826). Needles, sol. alcohol, ether, and
HOAo. May be distilled. Weak base.—B'HjPtOlj.

PHENYL - AMIDO • METHENYL- AMIDO .

PHENYL-MEBCAPTAN O.jH.oNjS i.e.

0^4<;;|^C(NHPh). [159°]. Formed by heat-

ing ehloro-phenyl-thiocarbimidc with aniline
(Hofmann, B. 18, 1129 ; 13, 12). Needles.

PHENYL - AMIDO • METHENYL • BENZ.
AMIDESULFHIM

CeHsO<^^^C.NHPh. [174°]. Formed by boil-

ing benzamidoxim (1 mol.) with phenyl thio-

carbimide (2 mols.) for 10 hours (Eooh, B. 24,

394). White plates, insol. water, sol. alcohol,

ether, and cone. HCIAq, insol. water and alkalis.

Cone. HCIAq at 150° decomposes it into S.H^S,
aniline, EOBz, and NH,. Bromine forms
CPh:K2S:CKH.G,H4Br[l:4]. Yields a nitrosamins
[119°] and an acetyl derivative [196°], both being

crystalline.

PHENYL-AMIDO-METHYL-ACBIDINE
pw^lS—g.CHrCNHPh .„.„„, ^„,^^
°«H*<CMe;C.CH:CH • t^" ]• ^°""**

by heating the di-acetyl derivative of m-
phenylene-di-phenyl-diamine (1 pt.) with ZnCl,

(2 pts.) for 6 hours at 250° (Besthorn a. Curt-

man, B. 24, 2044). Brownish-red needles, v.

sol. alcohol, si. sol. ether. Split up by HCIAq
at 250° into aniline and ozy-methyl-acridine.

DI - PHENYL- DI - AMIDO-METHYLENE-o-
PHENYLENE-DIAMINE

0«^<NH>0(NHP^)«' [160°]. Formed from

di-phenyl-cyanamide C(NPh)2 and o-phenylene-

diamine at 135° (Moore, B. 22, 1635; 3190).

Needles (from benzene-ligrcnn), insol. ligroin, v.

sol. alcohol. Yields- with nitrous acid a nitros-

amine C^H^rN^(NO)j:C(NPhNO)j [138°]. S a 1 1s.—
B"2H,C1,: needles, v. sol. water. — B"HjS04

:

needles, si. sol. hot water.—B'^SH^PtCl, xaq.

Di-benzoyl derivative. [165°].

Tetra-bemoyl derivative. [148°]u

Tetra -phenyl -tetra-amido-di- methylene- -

phenylene-diamine C„H,:N,(C(NHPh)j)j. [139°].

Formed by heating C(l!lPh)2 with o-phenylene-

diamine at 200° (Moorfe).' Colourless prisms, v.

sol. alcohol. Split up by heat into aniline and

the preceding body.
Salts.—B"2H3Cl3: needles, v. sol. hot water.

—B",3HjPtCl„.—B"2H,S0, : prisma, y. sol. hot

water.

Tetra-acctyl derivative
OeHj:Nj(0(NPhAo)Jj. [126°]. White prisms.

Tetra-benzoyl derivative. [182°].

DI - PHENYL DI -AMIDO-METHYLENE-o-
PHENYLENE-FHENYL-GVANIDINE

N V

0„hZ >C(NPh)^0(NHPh),. [188°]. Formed
Nu /

from phenylene-phenyl-guanidine and CI(NPh)2

at 210° (Keller, B. 24, 2506). The homologous
compound from o-tolylene-phenyl-guanidine

melts at 200° while the corresponding body from

o-tolylene-jp-tolyl-guanidine melts at 176°. All

three compounds crystallise from alcohol in

white needles, sol. benzene.
PHENYL - AMIDO - METHYL - DI - ETHYl

.

PYEIMIDINE N<^|*f^^O.NHPh.

[99°]. Formed from ohloro-methyl-di-ethyl-

pyrimidine (derived from cyanethine) by heat-

ing with aniline and alcohol at 220° (Yon Meyer,

/. pr. [2] 39, 274). Needles, v. sol. alcohol.—

B'oHoPtCL: needles.

PHENYL - AMIDO METHYL - MALONIC
ACID. Amic ether
CO,Bt.OMe(NHPh).CONHr P6°]. Formed by

dissolving the nitrile in oold cone. H^SO, uq



pouring mto water (Gersen, B. 19, 2965). Themtnle CO^tCMe(NHPh).0N [102=] is 'formed
by heating 0O^t.CMe(OH).0N with an alooholio
solution of amhne for 24 hours at 80°. The
amio etherorystaUises in white needles, sol. hot

wi®P^^niJ/^r^v'^i ''y boiUng aqueous NaOH
into CH,.0H(NHPh).0OjH.

BHEira-(o)-AMIDO-METHYI, -NAPHTHO-
PHENAZINE C^,Me<^>C.ANHPh.
[214°]. Pormed by heating (l,3,4).-tolylene.di.ammo with benzene-azo-phenyl.(a).naphthyl.
^°™ehyi:ooUorido and alcohol at 140° (Bicker,
jB. 23, 3806). BrasB-yeUow needles, forming yel-
lowiBh-red solutions with yeUowish-green fluor-
escence.—B'^BsPtCl, : minute dark-red needles.

PHEKYl-AMIDO - DI-METBYI-PYEIDINE

^"^Me!oH^°-^^^^- Phetml-amido-Vum.

j;^« JS^Sr^ <°- ^- ^OS [144°] (O. a. M.).
(236°.^38°). Obtained by heating ohloro-di-
methyl-pyridine with aniline at 185° (Conrad a.
Epstein, B. 20, 165). Formed also by heating
the corresponding oxy-di-methyl-pyridine (1
mol.) with phenyl oyanate (1 mol.) and benzene
at 100°, COj being evolved (Goldschmidt a.
Meissler, B. 23, 274). White orystaUine soUd.
V. sol. alcohol, ether, and dilute acids. With
HjSO, and a trace of HNO, it gives a blood-
red colouration.—"B'jjHjCljPtOl,: [209°] (0. a.
E.) ; [204°] ((J. a. M.), microscopic yellow needles.

PHEira.AMIDO-DI.llIETHYI.PYEEOIE

PHENYL.AMIDO-NAPHTHOQUmONE. 8«
47). Small white needles (from alcohol). Yields
aniline whenieated with HOUq at 240°.

_ PHENYL - AMIDO - KTAPHTHAIENE v.
PheNTL-NAPHTHYL-AMINE.

Di-phenyl-di-amido-naphthalene v. Di-
PHBlraC-NAPHTHIIiBNB-IIIAlnNB.

Tri-phenyl-tri-amido-naphthalene

n TT /0(NHPh):CH „ ,„„ „
"«"«<sO(NHPh):O.NHPh- [^481. One of th«

products formed by heating benzene-azo-(o).
miphthylamine with aniline at 160° (Fischer a.
Hepp, A. 256, 251). Needles, v. sol. alcohol.
Yields phenyl-rosinduline and a yellow substance
[140°] on oxidation.

Tetra-phenyl-tetra-amido-naphthalene
0,,H,(NHPh),. [191°]. Accompanies the pre-
ceding body. On oxidation it yields phenyl,
amido-phenyl-rosinduline, di-phenyl-di-amido-
naphthoquinone, and a body melting at 169°,

PHENYI-AMIDO-(a)-ISrAPHTHOtniIirONB

C.^..NO,».e.G;a.<CO.g^HPh

NHPh.N<^J^|:gg', [92»], (0.270°). Formed

by heating its dicarboxylio acid, and also by the
action of phenyl-hydrazine on acetonyl-aoetono
(Knorr, B. 18, 1568 ; 22, 170). Crystalline mass,
volatile with steam, liisol. water and alkalis,
sol. cone. HClAq. Beddens pine-wood moistened
with HClAq.

FHEITYL -AUISO-DI -UETHYL-FYEBOLE-

DICAEBOXTLIC ACID NHPh N<5^^=^-S°25.\0Me:0.00jH
Needles. Got from its ether EtjA" [127°], which
is formed by mixing solutions of di-acetyl-suo-
cinio ether and phenyl-hydrazine in HOAo
(Enorr, B. 18, 304, 1S68).

PHENYL - (Py. 1) -AMIDO - (Py. 3).METHYL

ftXriNOHNE O.H,<°(^^=gg^ . [151°].

Formed by heatingchloro-methyl-quinoline with
aniline at 190° (Conrad a. Limpach, B. 20, 953).
Prisms, gl. sol. ether, v. sol. alcohol.

Phenyl-(P2/. 3)-amido-(P^. l)-methyl-qiiinol-

ine OitHi^N,. [130°]. Formed by heating
(Py. 3,l)-chloro-methyl quinoline with aniline

(Enorr, A. 236, 102). Shining plates. —
B',2HJPt0Ip [235°]. Yellow needles, insol. Aq.

PhenyI-(P^.l)-aiuido-tri-methyl-quinoline

0AMe^g/^^^)=S5. . [150°]. Formedby

heating the corresponding chloro-tri-methyl-

qninoline with aniline at 185° (Conrad a. Lim-
pach, B. 21, 528). Prisms (from dilute alcohol).

PHENYL-A1IID0-1ES.IEYL-IHIAZ0LE

g^^;^^O.NHPh. [im. Formed by heating

acetone on phenyl
Vo«.. III.

Formed by heating (a)-naphthoquinone with an
alcoholic solution of aniline (Zinoke, B. 12,
1645), by boiling phenyl-amido-(/8)-naphtho-
quinone with HCl, and by the action of aniline
and HOAo on oxy- (a)-naphthoquinone (Lieber-
mann, B. 14, 1665). Long red needles, v. sol,
hot alcohol and ether, insol. cold alkalis. Alco-
holic potash forms a purple solution. Boiling
dilute NaOH splits it up into aniline and oxy-
(a)-naphthoquinone.

4»i«d.C.H.<00—gNPhH, iM.

phenyl di-vmidonapUthol. [180°].
FormaUon.— 1. By heating each of the

naphthoquinone oxims with aniline and HOAo
at 100° (Fuchs, B. 8, 1023 ; BrSmme, B. 21,
393).—2. By heating di-iinido-(a)-naphthol hy,
drochloride with aniline at 120° (Goes, B. 13,
124).—3. By boiling (/3)-naphthoquinone with
an alcoholic solution of aniline (Zincke, B. 15,
481).—4. By heating di-bromo-(a)-naphthol with
aniline (Meldola, G. J. 45, 157).—5. By the action
of aniline and aniline hydrochloride at 100° on
benzene-azo-(a)-naphthol, on benzene-azo-(a)-
naphthylamine,and on similar bodies (Fischer a.

Hepp, B. 21, 679).

Properties.—Orange-red needles (from alco-

hol), forming orange solutions in benzene,
acetone, and CHCli. Weak base. Its solution in
HOAo is orange when hot, but crimson when
cold. Hot HClAq forms a red solution. Insol,

alkalis. Not attacked by boiling with alkalis,

or by Ao,0, AcCl, and Mel. H^SO, at 120"

yields oxy-naphthoquinone and aniline. Zinc-

dust and HOAo reduce it to anihne and
naphthalene. Alcoholic HCl or EtBr at 150°

yields aniline and phenyl-amido-(a)-naphtho-

quinone. HNO, forms a di-nitro> derivative

[143°],

Salts .—B'ECl : golden-green plates, form-

ing a violet solution in alcohoL Decoihposed
by water. — B'jHjPtCl, : bronze needles. —
B'^HjZnClj : bronze-green plates.—^B'HI : black

needles.—B'»HjS04.—B'HN0, : plates.

Di-anilide 0„H5(NPh)j(NHPh). [169°].

A product of the action of benzene-azo-(a)-

naphthylamine on aniline (Fisoher a. Hepp* A.
262, 246). Orange-yellow pxiams.
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850 riIENYL-AMID0-NAPHTH0y,TJINONE.

FIien7l>amido-()3)-iiaphtlioquiiioiie

C.AO.(NHPh)orO.H,<gO,—|0H. (tej,-

{a).na^hthoqwmone aniUde. '($)-Naph(ho-
gmnone anilide.' [245°-250"']. Prepared by
adding aniline to an alcoholic solution of

(;3)-naphtboquinone (Zincke, B. 14, 1494 ; 15,

279 ; Liebermann, B. 14, 1664). Bed needles,

b1. sol. alcohol. Weak acid. Beadily converted
by boiling with HOAc into the isomeric phenyl-
amido • (a) • naphthoquinone. Boiling HClAq
splits it up into aniline and oxy-(a)-naphtho-
quinone. Kitrous acid passed into a solution in
alcohol and HOAo forms a nitroso- derivative

C^gHigNjO,, crystallising in red needles, and
converted byNaOHAq into a yeUow body [217°].

Salts .—BaA'j : red needles, si. sol. water.

—

PbA'jibrovm pp.—ZnA'j.—HgA',.—AgA': redpp.
Methyl ether MeA'. [151°]. Formed

from the Ag salt and Mel. Yellow needles, sol.

alcohol and ether.

Ethyl ether EtA'. [104°]. Prisms.

n-Propyl ether PrA'. [104°]. Prisms.
Isopropyl ether PrA' [100°].

Si-phenyl-amido- (a)-naphthoquinone

C,^.0,(NPhj). [164^. Formed by boiling

(a)-naphthoquinone (5 g.) with diphenylamine

(6 g.), alcohol, and cone. HClAq (10 o.c.) for

twenty minutes, and ppg. with water (Phmpton,

G. •7'. 37, 644). Needles (from alcohol).

Acetyl derivative OjjHuAoNOj. [173°].

PEENTL-AMISO-ITAFHTHTL-Tr&EA
NHPh.CO.NH.0,»H8.NH2. Formed from (1,2).

naphthylene-diamineand phenyl cyanate (Schief-

felin,.B. 22, 1377; cf. Goldschmidt, B. 23, 502).

Granules (from alcohol) ; not fused at 335°.

DI-FHENTL-DI-AUIDO-OIAZIHIOLE

S<C(Ch!:N- ^^^^°^- ^°™^^ ^^ "^^^
hydrogen peroxide solution (3 p.c.) to phenyl-

thio-urea dissolved in dilute alcohol, acidulated

with HOI (Hector, B. 22, 1176). Needles, insol.

water, v. si. sol. cold alcohol. Nitrous acid

forms 0„H„(NO)N,S, a green insoluble powder,
exploding at 179°. Cyanogen passed into the

warm alcoholic solution ppts. C,gH,2NgS, crystal-

Using in needles.— B'HNOj. —B'jHjPtCl..—
B'AgNO, aq : granules, v. si. sol. hot alcohol.

Acetyl derivative C„H,iAcN,S. [233°],

Benzoyl derivative GuHuBzN^S. [238^.
FHENTL-AMISO-PALUIIIC ACID

C,^„(NHPh)Oj. [142°]. Formed by boiling

a-bromo-palmitio acid with aniline (Hell a-

Jordanofi, B. 24, 942). Sol. ether and benzene.
FHENYI-AUIDO-FHENOI, v. Ozy-si-

Di-phenyl-di-amldo-phenol. Sydrochlor-
ide (0,H3(NHPh)20H)H01. [192°]. Formed
from azopheuin, Sn, and HCl in presence of

AoOH (Fischer a. Hepp, A. 256, 260). Plates.

FHENYLAKIDO-FHENYL-ACSIIG ACID
0„H,3N0, i.e. C.H5.CH(NHPh).C0jH. [164°-

168°] '(S.). Formed by sapomfioation of the
nitrile (Tiemann a. Piest, B. 15, 2030), and also

by boiling bromo-phenyl-acetio acid with aniline

and alcohol (Stookenius, /. 1878, 779). Plates,
subliming at 175° as slender white needles (T. a.

P.). V. si. sol. water, sol. alcohol.—HA'HCl

:

nodules, decomposed by water.—HA'HNO, : thin
needles.—BaA', : radiating mass.

Ethyl ether EtA'. [84°]. Needle*.

Amide 0;H5.CH(NHPh).C0NH,. Silky
plates, T. sol. alcohol, nearly insol. ligroui.

Ni tr i le 0^i.0H(NHPh).ON. [85°]. Formed
by heating an Iblcoholic solution of the cyanhy-
drin of benzoic aldehyde with aniline at 100°.
Formed also by the action of KCy and HCl on
benzylidene-aniline (Cech, B. 11, 246). Needles
or prisms, sol. ether and hot alcohol.

Fhenyl-amido-di-phenyl-acetic acid

CPhj(NHPh).COjH. [168°]. Formed by passing
HCl into an alcoholio solution of benzilio acid
and treating the resulthtg OPh^d.CO^t with
aniline (Elinger a. Standke, B. 22, 1212). Needles,

V. si. sol. water. Cone. HjSOj forms a yellow
solution, becoming crimson on warming.

Methyl ether MeA'. [107°]. Monoclinic.
Ethyl ether EtA'. [116°].

PHENYL AUIDO - PHENYL . AOBIDINE

o«h,4pI.c:Ch;6h™*'- [19^- ^°«"«* "y

heating the di-benzoyl derivative of M-phenylene-
di-phenyl-di-amine (10 g.) with ZnCS, (25 g.) at
250° (Besthom a. Curtman, B. 24, 2045).

Brownish-red needles, m. sol. alcohol, ether,

and benzene. The dilute ethereal solution ex*

hibits a greenish fluorescence. The hjfdro.
chloride is v. gl. sol. water, and forms a red

solution in alcohol.

DI . PHENYL SI AUIDO-TBI-FHENYL-
CABBINOI. C^H^jNjO i.e.

CPh(0H)(C,H4.NHPh)j. Formed by heating di-

phenylamine with benzyl chloride and oxidising

the product with arsenic acid. Formed also by
heating diphenylamine with ZnCl, and benzoyl
chlorideor benzotrichloride,the resultingchloride

CjiH^jNgCl being decomposed by alcoholio NH,
(Meldola, C. J. 41, 187). Amorphous, t. soli

ether, sol. hot alcohol and acetone. The
chloride CjiH^jN^Cl, called 'diphenylamine
green,' forms bronzed granules, and, in alcoholio

solution, dyes wool bluish-green, and gives a
dark-green pp. with HjPtCl,. Hot HjSO, con-

verts the chloride into the sulphonio acid

C„H2<N2SO„ppd. by water in dark-green flakes.

Tri -phenyl • tri -amide - tri -phenyl -carbinol.

The chloride CC^CgH^NHPh),, or diphenyl-

amine blue,* is obtained by heating diphenyl*

amine (1 pt.) with oxalic acid (2 pts.) (Willm a.

Girard, D. P. J. 221, 192 ; Hausdorfer, B. 23,

1963). Formed also by heating pararosaniline

with aniline. Brownish-red powder, v. sol. hot

aniline and nitro-benzene, si. sol. cold alcohoL
Hexa - phenyl - tri - amido-tri-phenyl-carbinol

C(OH)(C,H,.NPhj),. Formed by the action of

alcoholic NH, on the chloride 0(CjH,.NPh,),Cl,

which is got by heating diphenylamine with

COClj at 190° (Heydrieh, B. 19, 758). White

amorphous pp., forming a bltiish-violet solution

in H2SO4, turned blue by addition of alcohol.

FHENYLAMISO - PHENYL - ISOCBOIONIO
ACID 0ja5.CH:CH.CH(NHPh).C0jH. [154°].

Formed by saponification of the nitrile (Peine,

B. 17, 2116). Minute needles, t. boL alcohol and

ether.

Amide. [171°]. Thin plates.

Nitrile 0,Ha(NHPh).CN. [130°]. Formed

by heating CHPh:CH.CH(OH).CN with aniline

in alcoholic solution. CrystaUme solid, sol. hot

alcohol.

FHENYLAIUIDO-FHENYL-ETHYL-EEIONX
OaH,(NHPh).CO.C^,. SomophenaeyUmi'^



PHENYLAMIDO-PROPIONIC AOID. 851

(88']. Formed from phenyl bromo-ethyl ketone
and aniline in alcoholic solution (Pampel a.

Schmidt, B. 19, 2897). Yellow crystals. Yields
an acetyl derivatiTe [103"].

FHEITYL . AUIDOFHENYL -HYDBAZINE.
Acetyl derivative 0|,Hj.NjH2.0,H4.NHAc.
[146°]. Ctet by reduction of O.H5.N2.0,Hj.NHAc
with alcoholic ammonium sulphide (Schultz, B.
17, 463). Olistening plates, y. sol. alcohol and
ether. SnCl^ reduces it to aniline and p-
phenylene-diamine. Cone. HOU.q forms a blue
compound.

PHENTLAMIOO - BI .PHENYL -METHANE
0HjPh.0;H4NHPh. [c. 89°]. Formed by heat-
ing diphenylamine with benzyl chloride and
ZnClj at 100° (Meldola, O. J. .41, 198). White
powder, t. sol. benzene, insol. alcohol.

Bi-phenyl-di-amido-tri-phenyl-metliane

C5,Hj.Nj i.e. CHPh(0sH,.NHPh)2. [c. 170°].

Formed by heating diphenylamine with benzyl-

idene chloride, and also from diphenylamine,
benzoic aldehyde, and ZnCl, (Meldola, C. J. 41,

192). White granules, v. sol. ether, yielding

diphenylamine green on oxidation.

Beference. — Chloko - DiSHENTLDiiMiDOTBi-

PBENTLMEIHASE.
FH£inn:.AMII)O.FHENYI.-UETHYL - FYS-

--N:CMe-
IMIDINEOPh<^^;^|^^j[;^CH. [150°-153°].

Formed from chloro-phenyl-methyl-pyrimidine

and aniline (Pinner, B. 18, 2852).—B'HNO,
• [87°].—^H^HCa. [240°]. Long slender needles.

FHEKYLAMIOO - PHENYL - PROPIONIC
ACID. Nitrile CHj.CPh(NHPh).CN. [152°].

Formed by digesting an ethereal solution of

acetophenone cyanhydrin and aniline at 60°

(Jaooby, B. 19, 1516). White prisms (from al-

cohol). With alcoholic hydroiylamine it yields

the oxim of acetophenone. Alcoholic HCl gives

s-tri-phenyl-benzene.

Amide OH,.CPh(NHPh).CO.NH,. [119°].

Formed from the nitrile by heating with HjSO,

at 100° and pouring into water. Insol. water.

FHENYL-AMIDO- TBI-FHENYI-PYEKOLE

^j^;^|^>N.NHPh. [232°]. Formed from

»bhydracetophenone-benzil(lmol.) and phenyl-

hydrazine (2 mols.) in alcoholic solution at 100°

(Japp, B. 21, 561 ; 22, 2885). YeUow needles.

PHENYL-AMIDO-TBI-FHEHYL-QUINOX-
ALINE DIHYSBISE

[l3]0.H,(NHPh)<^^^ P23°]. Formed

by heating ai-phenyl-(l,3,4)-tri-amido-benzene

^th benzoin at 160° (Fischer, B. 24. 722).

Yellow plates, si. sol. alcohol, forming a yellow

olution with green fluorescence.

FHENYLAMIDO - PHENYL-BOSINJITLINE

[4 l]o.H.(NPh)<^^ioH:C(NHPh)>°'°«-

[192°]. Formed by heating benzene-azo-(a)-

naphthyl - amine with aniline and benzene

(Fischei a. Hepp, A. 262, 237). Formed also by

ixidation of {l,2,3,4)-tetra-phenyl-tetra -amido-

naphthalene (Fischer a. Hepp, A. 256, 252),

Brinzed plates, forming a dark-green solutionm
eonc. HsSO„ becoming reddish-violet on dilution.

—B'HCl : bronzed plates.

nil.PHENYL .TBI.AMID0.DI.PHENY1.
TOLYL-OABBINOL ,, , ... ,,

0(0H)(0^4.NHPh),(0^,.NHPh). Amhneblue.

Lyons blice. TrvphenyVrosanilme. Formed, to-

gether with mono- and di-phenyl-rosaniline by
heating rosaniUne acetate or benzoate with

aniline (Girard a. De Laire, D. P. J. 162, 297

;

Hofmann, Pr. 12, 578; 13, 9). Prepared by
bctating rosaniline (1 pt.) with aniline (10 pts.)

and a little benzoic acid, dissolving in alcoholic

NH,, and pouring into water. White pp., insol.

water, v. sol. alcohol, m. sol. ether. Yields di-

phenyl-amine on distillation. Beduced by zinc

and HCl to tri-phenyl-tri-amido-di-phenyl-tolyl-

methane or tri-phenyl-leucaniline (Hofmann,
G. B. 57, 25) C„HajNa01. Spirit soluble blue.

Opal blue. Small brassy crystals, insol. water and
ether, si. sol. alcohol. Becomes brown at 100°.

Left with coppery lustre on evaporation of the

alcoholic solution. Blue dye.—(C,sH,2N,)2S04: v.

si. sol. alcohol. The salts of mono-phenyl-ros

aniline dye violet, those of di-phenyl-rosaniUne

a bluish-violet. Tri-phenyl-rosaniline yields

mono-, di-, tri-, and tetra- sulphonic acids, the

Na salts of which are v. sol. water and dye wool

blue (Nicholson ; Bulk, B. 5, 417).

The mono- and di- sulphonic acids are known
as Nicholson's or AlkaU blue, the tri-sulphonic

acid as Soluble bVue.

Beference.—Tai-OHLOBO-TEi-EHEimi-EOSAinL-

INE.

TEI-PHENYL-AMIDO-PHOSFHIDE OXIDE
PO(NHPh)j. [208°]. Formed from POOl, and
aniline (MichaeUs a. Soden, A. 229, 334). Six-

sided plates, insol. water, si. sol. ether and alco-

hol, V. sol. HOAo. Yields PO(NHCaHaBrj), crys-

taUising in needles [253°]. The compound
HO.PO(NHPh), [197°] may be got by treating

aniline with ether and POCla, followed by water.

TBI - PHENYL - TBI - AUIDO - PHOSPHINE
SULPHIDE PS(NHPh),. [153°]. Formed from

aniline and PjSj-below 150° (Knop, B. 20, 3352).

Monoclinic crystals.

PHENYLAMIDO-PEOPIONIC ACID
O.H„NO, i.e. OH,.CH(NHPh).COsH. [162°].

Formed by saponification of the nitrile or of

the ether (Tiemann a. Stephan, B. 15, 2036;

Nastvogel, B. 22, 1792 ; 23, 2010). Plates (from

hot water), sol. alcohol. May be sublimed.

Yields a hydrochloride decomposed by water,

and a white silver salt.

Ethyl e«fcerEtA'. (272°). S.G. j||
1-060.

Formed by heating o-bromo-propionio ether with

aniline on the water-bath. Oil.

Formyl derivative
CH,.CH(NPh.OHO).OOsH. Prepared from

NaNPh(CHO) and o-bromo-propionio ether

(Paal a. Otten, B. 23, 2597). Large prisms,

sol. alcohol and ether.—BaA'jaq: white powder.

Acetyl derivative CH,.CH(NAoPh).COjH.

ri43°]. Plates (from hot benzene), si. sol. cold

water.-NaC„H,aNO. 8aq : plates.-EtA;. (294°-

298°). Oil, formed from sodium acetanilide ana

o-bromo-propionio ether. „,,„,
Amide CH,.OH(NHPh).CONH, [141°].

Plates, sol. alcohol and hot water.

4»iUdeOH,.CH(NHPh).OO.NHPh. [126°].

Needles, V. sol. hot water.

Nitrile CH3.0H(NHPh).CN. [92°]. Fonned

by heating the cyanhydrin of acetic aldehyde

^th aniline (T. a. S.). White plates, sol. alco-

hol and, ether. Weak base.—B'HOl. [86°].

Iiomeridea v. Amido-phenvii-pbopionio acid.
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m fHENYLAMlDO-PKOHONtO ACTD.

Di-phenyl-di-amido-propiouioacid. NiMle.
CH(NHPh)j.OHjCN. [113°]. Formed by heat-

ing CHO.OHgON with aniline for 20 hours at

310° (Ohautard, A. Ch. [6] 16, 180). Needles,

T. sol. water and benzene.—B'HCl.—B'2HjPtCls

:

small yellow needles, v. sol. water.

Eeference.—Tei-beomo-phbnyl-amido-piiopio-
NITBILi;.

FHENYL-jS-AMIDO FBOFTL . FHTHALIM.
IDE CsH,:OA:N.CHj.CHMe.NHPh. [93°].

Formed from J3-bromo-propyl-phthalimide and
aniline (Seitz, B. 24, 2681). Tellow needles.

Decomposed by HCl at 190° into phthalic acid
and propylene-diamine.

Flienyl-7-amido-propyl-phtIialimide

C,H,:0,02:N.CH2.0H2.0Hj.NHPh. [89°]. Formed
by heating 7-bromo-propyl-phthalimide (54 g.)

with aniline (37 g.) at 150° (Goldenring, B. 23,

1168). Tellow crystals (from boiling ligroin).

Split up by heating with HCl, yielding phenyl-
trimethylene-diamine.

PHENTIAMIDO-PEOPYL-TIREA
NHPh.C3HrNH.CO.NH2. [98°]. Formed by
warming C^,(NHjCl).NHPh with potassium
cyanate at 100° (Goldenring, B. 23, 1173).

Bose-colonred needles, v. sol. alcohol. Decom-
poses at 120° in NH, and phenyl-trimethylene-
urea.

FHEKTLAMIDO-FYSOIABTABIC ACID
COjH.CHi.CMe(NHPh).COjH. AmUdo-methyl-
succimc acid. [102°]. Obtained by saponifica-

tion of its ether (Sohiller-Wechler, B. 18, 1037).

White needles (containing aq.), T. sol. hot water
and alcohol, nearly insol. ether. Its solution in

KOHAq is colourless. NH,Aq forms a violet

solution.—CuA" aq.

—

CuA'TSh, : green pp.

—

HiA"HCl aq : white crystalline solid.

Ethyl ether of the mono-amide
C0jEt.CH2.CMe(NHPh).C0NHj. [125°]. Formed
by digesting C02Et.CH2.CMe(0H).CN with anil-

ine in ether, dissolving the resulting compound
CO^t.CHj.CMe(NHPh).CN in HjSOi, and pour-

ing into water. Plates, sol. hot water. Con-
verted into the imide by heating with water,

alcohol, acids, or alkalis.

Imide NHPh.OMe:cS>NH. [150°].

Formed as above. White prisms, sol. al-

cohol and hot water. Tields a nitrosamine

C„H„(N0)Nj02 [173°], an acetyl derivative

[235°], and a benzoyl derivative [190°].

CH COn^
Methylimide NHPh.CMllcO/™^-

[103°]. Formed from the imide, Mel, MeOH,
and EOH. Prisms. Tields a nitrosamine

G,2H„N,0, crystallising in needles [147°]. Forms
also CijHuMeNjO^MejPtCl,, which is si. sol. Aq.

Phenylimide^^y^^^^-^^y^^h. So-

called ' n-Phenyl-a-keto-y-oxy-P-a,-dimeth/yl-$-

aniUdo-Oi-tetra-hydropyridine ca/rboxylic lac-

tone.' [131°]. A product of the action of heat
on phenylamido-pyrotartaric acid (Reissert, B.
21, 1385; Ansohiitz, A. 261, 140). Prisms
(from alcohol). Its acetyl derivative [169°]
forms tabular crystals.

Mono-anilide
C3H,(NHPh)(C0JH)(C0NHPh). [150°]. Oot by
boiling the phenylimide with NaOHAq. Forms
with nitrons acid a compound melting at 204°.

Acetyl derivative of the anhydritie

NAcPh.CMe:CO>0- [1^6°]. Got by boiling

the acid with AcGl (Anschiitz). Tables, t. sol.

chloroform, si. sol. ether.

Acetyl derivative of the anilide
03H5{NAcPh)(COjH)(CONHPh). [141°]. Formed
from the preceding body by the action of aniline

on its ethereal solution. Prisms.
FHENYL-(Pjr. 3)-AMID0-aUIH0LIHE

C|jH,<^jj 'cNHPh' Phenyl-qmnoUntamne.

[98°]. (above 360°). Formed by heating {Py. 3).

chloro-quinoline with aniline (Friedlander a.

Weinberg, B. 18, 1532). White plates.

i2e/er£nce.^BBOMO-PHENYL-AHiDO-QunsioLim,
PHENYL -AKIDO - QUINOLINEdUINONE-

ANIIIDE gH:C(NHPh).C.CH:CH „92°1-ANILIDE
{3(NPh).C0 .0. N :CH- L^^* J

Formed by adding excess of aniline to an al-

CH 'CCIn.
coholic solution of nfji "no ^^s-'^s^ (Hebe-

brand, B. 21, 2986). Long needles (from alcohol

and HOAo), forms a deep-blue solution in dilute

HClAq. — "B'HCl : dark-golden needles. —
Acetate. [199°]. Bronzed needles, decom-
posed by water.—B'CiPaNjO,, Coppery needles.

FEENYLAMIDO-QTTINONE. Dianilide
CsHa(NPh)2(NHPh)[l:4:2]. [230°]. Formed from
azophenine and HGI at 160° (Fischer a. Hepp,
A. 256, 261). Beddish-brown needles, forming
a blue solution in cone. H^SO,.

Di-phenyl-di-amido-qninone

CsHA(NHPh)2[l:4:2:5]. Qidneme diamUde.
Formed, together with hydroquinone, by boiling

quinone with an alcoholic solution of aniline

(Hotmann, Pr. 13, 4 ; Wichelhaus, B. 5, 851

;

Ziincke, B. 16. 1556 ; Enapp a. Schultz, A. 210,

178). Formed also by heating chloro-quinone

with aniline and HOAc (Niemeyer, A. 228, 332)

and by strongly heating aniline with di'Ozy-

quinone (Nietzki a. Schmidt, B. 22, 1655). SmiOl
violet plates, sol. HOAc and aniline, nearly insol.

alcohol. May be sublimed. Cone. H^SO^ forms
a reddish-violet solution.

Anilide 0,H2(NHPh)2<^pjj. [203°].

A product of the action of aniline on quinone in

HOAc (Zincke a. Hagen, B. 18, 785), on o-nitro-

phenol (Fischer a. Hepp, A. 262, 247), and en
quinone phenylimide (Bandro^ski, M. 9, 415).

Keddish-brown needles, forming a blood-red

solution in H2SO4. On warming with aJcoholio

H,SO< it yields CeHj(NHPh)(OEtX^pj^. Al-

coholic potash forms CggHijN^O, crystallising in

red needles [192°], v. sol. alcohol, and forming a
green solution in HjSO,.

Di-anilide C3H2(NHPh),(NPh), ia Aw-
PBENINE.

DI-PHENYL-DI-p-AMIDO- QUINONE DI-

CABBOXYLIC ETHEB
C.(NHPh)j02(COjEt)j[l:4:2:5:3:6]. Di-amUdo-
quinone M-carhoxyUo ether. [246°], Formed
by the action of aniline in alcoholic solution

upon 2'-di-ohloro-quinone-di-carboxylic ether

GS\Oi(CO.;EA)^ (Hantzsoh a. Zeckendoif, B. 20,

1312). Glistening garnet-red crystals.

FHENYLAMIDO-SirCCINIC ACID
00jH.CH,.CH(NHPh).C0i^. Phemulasipartie

add. [132°]. Formed by boiling bromo-soccinio
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acid with anlHne, and by the decomposition of
an aqueous solution of acid maleate of anUine
(Anschutz a. Wirtz, Am. 9, 248; 4.239, UO).
Small orystals.-H,A"HCl: monoolinio prisms.

rail^l ll' '"^'^v V Cjft(NHPh):CA:NPh.
^ ZZ ^' ..-^o^ifid by heatmg maleio anhydride
with aniline. Formed also, together with the
diantUde 0^a(NHPh)(CONHPh), [206°], by
heatmg asparagine with aniline (Piutti, G. U,
474). Small needles (from alcohol). Yields a
mtrosamine [180°]. AloohoUo NH' forms the
amide-amUde [200°]. The diauilide yields a
mtrosamine [190°].

•
/'?,*''*• [158°]. Formed from bromo-suo-

oinimide and aniline (Kusseroff, A. 252, 158).
£<feyl e«fcerOA(NHPh){COJEt)- (214°).

Oil, forming a oiystalline sulphate.
Si-phenyl-di-amido-snccinic acid

CO^.CH(NHPh).CH(NHPh).COjH. [c. 190°].
Formed by saponifying its ether, which is formed
by heating di-bromo-suooinio ether with aniline
in alcohol (Lopatine, O. B. 105, 230 ; Gorodetzky
a. Hell, B. 21, 1796). Plates (from HOAc),
nearly insol. water, m. sol. alcohol.

Ethyl ether EtjA". [150°]. Needles.
Forms with Br a heza-bromo- deriyative [104°].

FHEKn-AUIDO-STTLFHO-BENZOIC ACID
p.H,(NHPh)(S03H).C0^ [1:2:4]. Formed from
bromo-aulpho-benzoio acid and alooholic aniline
(Fischer, B. 24, 3802). Plates.—BaA" 5aq.—
(NH,Ph)HA": needles (from water).

PHENYl-AMIDO-THIAZOlE 0,H,N,S Le.

Ch22chM- P2^°]- Formed by the action

of phenyl-thio-urea on di-ohloro-di-ethyl ether
(Hantzsoh a. Traumann, B. 21, 940 ; A. 249, 47).
Small white needles, si. sol. water, v. sol. alcohol.

PHENYlAMIDO-TOnrftUINONE 0,3H„N02
M. C,H,Me(NHPh)Or iUB'^. Formed in small
quantity, together with di-phenyl-amido-tolu-
quinone and its phenylimide, by the action of
amline in alcohol and HOAc on toluquinone

SHagen a. Zincke, B, 16, 1669). Bed needles
from dilate alcohol).

Anilide 0^a^e{T<iSPh)<(^^\ [151°].

Formed by reducing the anUide of di-phenyl-di-

amido-toluquinone with SnCl,and HOAc (Fischer

a. Hepp, A. 256, 259). Bed needles.

Di-phenyl-di-amido-tolnquinone

0,HMe(NHPh)202. [233°]. Formed as above.

Brown needles (from alcohol), forming a red so-

lution in E2SO4.

Anilide C,HMe(NHPh)j<^^^. [173°].

Tohtguinone triamUde. Formed as above, and
also by heating nitroso-o-cresol (tolu-qninone

mono-oxim) (1 pt.) with aniline (4 pts.) and
aniline hydrochloride (2 pts.) (O. Fischer a. Hepp,

B. 21, 678). Brown plates with bluish lustre,

Rol. hot alcohol.—B'HI. Brownish needles.

—

B's&jE'tOla.—B'HBr : dark-green needles. •

PHEmriiAHISO-TOLTL-AGETIC ACID
CsHyNO, M. [l:8]C8H4Me.OH(NHPh).COjH.
[139'^. Formed by saponifying its nitrile, which

is made by heating g3,.CH(0H)0N with aniline

in ether at 100° (Bomemann, B. 17, 1471). Sil-

very plates (from dilate alcohol), v. sol. hot Aq.

4«»id« 0,4H„N(0O.NH,). [128°]. Plates.

^t<r»?« CuH„N.CN. [95°]. Plates.

fiSS

PHENTI AMIDO-TOtYL KETONE
Phthalyl derivative
a.H,.OO.C^MeN:OA:O.H,. [202°]. Formed,
together with an isomeride [160°], by heating
the phthalyl derivative of p-toluidine with
benzoyl chloride and ZnCl, (FrShlich, B. 17
2679). Dimetric crystals, v. sol. hot HOAc.

DI-PHENYL-AMIDO-p-TOLYI-TTEEA
P:3:4] CjHsMefNHJ.NH.CO.NPh,. [137°].
Formed by reducing the nitro- compound in
alcoholic solution with SnClj and HCl (Lellmann
a. Bonhoffer, B. 20, 2123). Needles, solidifying
at 165°.-170°, and melting a second time at 220°-
260°, yielding diphenylene and tolylene-urea at
800°.

FHENYIAUIDO-ISOVALEBIO ACID
CHMe,.0H(NHPh).C02H. S. -7 at 100°. Formed
from bromo-isovalerio acid and anih'ne (Duvillier,
A. Ch. [6] 21, 446 ; O. B. 88, 425). Scales
(from hot water), v. sol. alcohol and ether.

—

B'HCl : needles, decomposing at 100°-110°.
DI-PHENYI-ffl-DI-AMIDO-o-XYlENE

CjH,(CH,.NHPh)2. [172°]. Formed by boiling
o-xylylene bromide with an alcoholic solution of
aniline (Leser, B. 17, 1825). Small colourless
plates. Weak base.

FHENYLAMINE v. Anhjnb.
Diphenylamine C,sH„N i.e. NHPh- Mol.

w. 169. [54°]. (302°) (Giaebe, A. 238, 362).
S.V. 203-4 (Lessen, A. 254, 72) ; 203-8 (Bamsay).

Formation.—1. By the dry distillation of
tri-phenyl-rosaniline (Hofmann, A. 132, 163).

—

2. By heating aniline (3 mols.) with aniline
hydrochloride (2 mols.) for thirty hours at 210°
(De Laire, Girard, a. Chapoteant, Bl. [2] 7, 360
O. B. 74, 811, 1254 ; Merz a. Weith, B. 6, 263

;

6, 1511).—3. By distilling «-di-phenyl-nrea or
tri-phenyl-urea (Miohler, B. 9, 715).—4. By heat-
ing phenol with aniline-zinc-chloride to 250°
(Merz a. Weith, B. 13, 1298).—6. By heating •
mixture of aniline, phenol, and SbCl, at 150°-
160° (Buch, B. 17, 2639).

Preparation.—By heating anilinewith aniline

hydrochloride at 230° and treating the warm
product with HClAq followed by water.

Properties.—Monoclinio plates. Forms a
colourless solution in HjSO,, changing on warm-
ing to blue, when a trace of nitroas or nitria

acid is present (test for nitrous acid in H2SO4

:

Eopp, B. 6, 284 ; Piutti, A. 227, 181). A solu-

tion in cone. E2SO4 (5 c.c.) is coloured blue by
shaking with a solution (1 c.c.) containing nitrio

acid (test for nitric acid : Muller, Bl. [3] 2, 670).

With PbO, and alcoholic HOAc it gives a bright

olive-green colour (Lauth. 0. B. Ill, 975).

Fioryl chloride forms dark-red needles of

NHPh,2CjHj(N0s),Cl [66°] (Herz, B. 23, 2540).

Beactwns.—1. When passed through a red-

hot tube it yields carbazole, aniline, benzene,

and NH, (Graebe, A. 174, 177).— 2. COOL, forms
NPhj.COGl (Michler, B. 8, 1664).—3. ClOO^t
forms NPhj.COaBt [72°].—4. Ohlorim in pre-

sence of I yields NH(CsE3Cy2 and finally 0«G1,

(BuofC,B. 9,1483).—6. Bromine and I yield tetra-,

nexa-, octo-, and deca- bromo-diphenylamineg
(Gessner, B. 9, 1505).—6. Alkaline KMnOi yielde

oxalic acid, a resin, and a substance C„H„N„
crystallising in yellow needles [176°-180°], which
yields quinoue on oxidation by MnO, and cono.

HNOumay be reduced to ji-phenylene-di-phenyl-

diamine [135°], and yields a (hexa ?)-bromo-
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derivative piS"] (Bandrowski, M. 7, 376 ; 8,475

;

9,418).—7. Tields aciidine on waifmingmthAlCl,
and omoioform. HOAc and ZnCLi give methyl-
aoridine, and other acids act in like manner.

—

8. POI3 and ZnOl, at 250° yield C,2H,„NP0, a
white powder (Michaelis, B. 21, 1504 ; A. 260,
39).—9. AcroW^ in alcoholic solution forms
(0,2H,^)2G,H,,anamorphous powder, sol. chloro-

form, capable of combining with Br (Leeds, B.
15, 1168 : A. O. J. 4, 32).—10. Heated with oxalic

acid it gives dinhenylamine bine.—11. Heated
with sulphur it gives imido-di-phenyl sulphide.

—

12. HKO, forms a heza-nitro- derivative which
decomposes carbonates.

S a 1 1 s.—^B'HCl : needles (from alcohol), de-

composed by water.—B'HjSO^. [125°]. Insol.

ether and benzene, decomposed by water.

—

Benzene sulphonate. [117°].—Toluene
p-sniphonate. [64°] (Norton, Am. 10, 129,

140).

Fotmyl derivative 0„H„NO t.e.

NFh2.CH0. [74°]. Formed by heating di-

phenylamine with oxalic or formic acid (Willm
a. Girard, B. 8, 1195). Insol. water, sol. benzene
and alcohol. Tields acridine on heating with
ZnCl,.

Acetyl derivative KPhjAc. [103°]. Plates

(£rom ligroin), sol. hot water. Yields NPh^Bz on
heating with BzCl (Pictet, B. 23, 3013). PCI,
followedby water forms an acid G„H„ClNP03aq
and an oil converted by aJcohoUc NH, into

Oi,H3oN,0 [186°] (Olaus, B. 14, 2367).

Thio-acetyl derivative NPh,.CS.CH,.
[111°]. Formed by heating u-di-phenyl-acet-

amidine with CS^ at 100° (B.). Tables, si. sol.

water, v. e. sol. etiber.

Benzoyl derivative NPh^Bz. [177°].

Formed tcova diphenylamine and BzCl (Hof-

mann, A. 132, 166 ; Bemthsen, A. 192, 13 ; 224,

12 ; Wallach, A. 214, 235), and also by the action

of Ph^.COOl on benzene in presence of AlCl,

(Lellmann a. Bonhofier, B. 19, 3231). Trimetrio

needles; a:&:c = -950:1: -324. SI. sol. ether and
water, m. sol. hot alcohol.

p-Tohiyl derivative. [166°].

Di-methyl-benzoyl derwalmie
[4:3:l]0,H,MesCONPh, [136°]. Formed from
o-zylene, NPh,.COCl, and Aid, (Lellmann, B.
20, 2119).

Nitrosamine NPh,.NO. [66-5°]. Yellow
four-sided tables (from benzene-alcohol) (Witt,

B. 8, 866; Fischer, A. 190, 174). Yields

azophenine when heated wilji aniline and
aniline hydrochloride at 120°. Its hydrochloride

heated with ^-bromo-aniline at 80° yields tetra-

bromo-azophenine 0,^^t^t [243°] (Ikuta, A.
243, 286). On heating with aniline it yields

PhNijO^«NH;j,PhNj.NHPh, and diphenylamine.

By heating with alcoholic HCl it is converted

into nitroso-diphenylamine.
^n-phenyl-amine C„H,jN t.e. NFh,. Mol. w.

246. [127°]. Formed bydissolvingEor Ka in ani-

line or diphenylamine and digesting the product

with bromo-benzene (Merz a.Weith, B. 6, 1614 ;

Heydrich, B. 18, 2156). Monoolinio crystals

(from ether), a:&:c= -991:1: -412; j3^88°38'. SU
sol. hot alcohol, m. sol. benzene. Does not form
salts. AcCl at 100° gives a greenish substance.

Cold cone. HgSOf gives a violet colour, changing
to blue. Benzotnchloride and ZnCIj gi^e a green
colouring matter on heating. A solution in

HOAc is coloured green by a little HNO^
Chlorine and I yield N(0,CU„ and finally O.OL
(RuofE, B. 9, 1483).

^

Isomeride of triphenylamine. C„H„N. Got
by distilling the compound of cinnamic aldehyde
with (NHJHSO3 (G8ssmann,4. 100,57). Liquid,
volatile in a current of H at 140°-150°, si. sol.

water, v. sol. alcohol and etber. Forms unstable
salts, decomposed by water and alcohol. EtI
yields B'Etl, whence moist Ag^O yields oily

B'EtOH, while platinio chloride forms
B'^Et^PtOl..—B'jHjPtOL: monometrio crystals.

—B'jPtCl,.

Beferences. — Amido-, Dibbomo-, Bbouo-di-
MiTBo-, Chlobo-, Chlobo-nitbo-, Nubo-, and
OZV-, DlPHBHVIiAMIKB.

SIFHEHTLAMINE SULFHONIC ACIO
0,^„NSO, ».e. NHPh.0^..S03H. [200°].

Formed, together with the disnlphonic acid, by
heating diphenylamine with H^SO, at 160°

(Merz a. Weith, B. 6, 283 ; 6, 1512). Formed
also by heating NPh^HSO^H, at 190° for 2 hours
(Yignon, C. B. 107, 263). Crystalline mass, be-

coming blue in air.—EA' : plates.—BaA', : plates,

si. sol. water.—PbA',: nodules, si. soL water.
Diphenylamine disulphonio acid

NH(C,HiS0,H)2.—BaA'22aq: nodules, v. e. soL
water. Hydrolysed by HClAq at 200° (Girard,

Bl. [2] 23, 2).

Diphenylamine disnlphonic acid

0,H,(NHPh)(S03H)j[l:2:4]. Formed from bromo-
benzene disnlphonic acid and aniline in glycerin

(Fischer, B. 24, 8807). Y. e. sol. Aq.—BaA" 3aq.

Arkilide C^(^B:£h)(m^BSh), [222°].

Yellowish crystals, insol. water.

Triphenylamine trisnlphonio acid

K(C,H,.SO,H),. Formed by adding powdered
triphenylamine to fuming H^SO^ at 60° (Herz,

B. 23, 2641).—Na,A"' : crystalline powder (from

96 p.o. alcohol), v. e. sol. water, insol. aloohoL
FHENTI-AUIIELINE v. Cyaimrie acid in

the article Cyanio acid.

PHENYL-AUYL-AMIRE v. Amxl-ahilinx.
Di-phenyl-isoamyl-amine KPh,C,H„. (330°-

340°). Formed from diphenylamine, amy! aJco-

hol, and HCl (Girard, Bl. [2] 23, 2). Gives a
blue colouring matter when heated with oxalia

acid and H^SO^.
DIFHEma-DMSOAKYL-TETBAZINE

NPh(O.H„).NjJlPh(C;,H„). [86-6°]. Formed
from phenyl-isoamyl-hydrazine in ether and
HgO (Michaelis a. Philips, A. 262, 286). Yel-

lowish crystals.

FHEHYL-AMYLENE CHFh:CHPr. (210°-

216°). Formed by passing bromine-vapour into

amyl-benzene at 150° and distilling the product

(Schramm, A. 218, 392). Yields a dibromida

[54°].

FhenyMsoamylene CHPh:CHFr. (201°) at

737 mm. S.G. is.878. Made in like manner
from isomyl-benzene (S.). Yields a dibromida

[129°].

Fhenyl-amylene CHFhEt.CH:CH,. (173°).

"S-G. 33 -846. Formedby boiling CHPhEt.OiH,Br
with water or alcoholio potaeAi |I)afert, M. i,

621). Liquid, readily converted mto the poly*

meride CaH„, (208°-212°), 8.G. M -960 ; V.D.

10-2 (calc. 10-1).

DX-FHEHyL-AUYLENE DIEETOHE
(0,H,.CO.CHrOHs),OHj. au-Di-beneoyl-pentane.

[68°]. Formed by the action of boiling EOH in
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MeOH on 0H^z.0Hj.CHj.CH2.CHBz.C02Et,
whioh il got from sodium benzoyl-aoetic ether
and phenyl bromo-butyl ketone (Kipping a.W. H.
Perkin, jun., O. J. 55, 349). Long colourless
needles, insol. water, m. sol. cold alcohol.

Di-oaim. [176°]. Small needles.
FEDBNYL-ISOAUYL-HTSBAZINE

NPh(OsH„).NHj. (260°). Formed from iso-
amyl bromide and sodium phenyl-hydrazine in
benzene (Miohaelis a. Philips, A. 252, 284).
Beduces warm Fehling's solution. Ac,0 yields

NPh(05H„).NHAo [125°] orystaUising in scales.

DI-PHEITYL-AMYLIDEKE DISUtPHONE
CEtj(S02Ph),. [131°]. Formed from NaOH,
CH,(SO^h)„ and EtI (Fromm, A. 258, 163).

Crystalline, v. si. sol. hot alcohol.

PHENin, AMYl KETONE OjHs.OO.CHEtj.
(230°) at 710 mm. Formed by boiling di-ethyl-

benzoyl-acetio acid with dilute alcoholic potash
(Baeyer a. Perkin, inn., B. 16, 2131 ; 0. J. 45,

185). Thick oU.
Phenyl amyl ketone O^s.CO.OHfPr. (240°)

at 720 nmi. Formed by heating isobutyl-benzoyl-
acetic ether with dilute alcoholic potash (W. H.
Perkin, jun., a. Caiman, O, J. 49, 166). Oil, with
aromatic odour.

PHENYL AffiTL KETONE CABBOXYLIC
ACID C^j.C0.0H,.CH,.CHj.CHj.0Hj.C02H.
[82°]. Formed by boiling the compound
CH^z.CH,.CH,.CH,.CHBz.COjEt with KOH in

MeOH (Perkin a. Kipping, O. J. 55, 350). Plates

(from light petroleum), or needles (from water).

Yields an oxim [75°]. AgA' : amorphous pp.
Isomerides, vol. i. p. 482.

PHENYL ISOAUYL OXIDE OjHj.O.OsH,,.

(225°). Got from phenol (Cahours, A. 78, 227).

DI - PHENYL - ISOAUnX - PHOSPHINE
OXIDE P(C;H.)j(0jH„)0. [97°]. Formed from

PPlijOjH„I and AgjO (Miohaelis a. Soden, A,

229, 317). Needles, sol. water and ether.

DI -PHENYL -ISOAMYL - THIO-SEMICARB-
AZIDE 05H„.NPh.NH.CS.NHPh. [160°].

Formed from phenyl-isoamyl-hydrazine and

phenyl thiocarbimide (Miohaelis a. Philips, A.

252, 285). Yellow needles.

PHENYL-AMYL-THIO-TJEEA C,jH„NjS t.e.

NHPh.CO.NH.OH,.CMe,. [136°]. Formed from

the corresponding amylamine and |\henylrthio-

carbimide (Freund a. Lenze, B. 23, 2868).

PHENYL-AMYL-rEEA 0,^„N,0 i.e.

NHPh.CO.NH.CHjCMej. [155°]. Formed from

phenyl oyanate and the corresponding amyl-

amine in alcoholic solution (Freund a. Lenze,

B. 23, 2867 ; 24, 2158). White needles.

PHENYL - ANGELIC ACID 0„H,A m.
CHPh:CHEt.COjH. Mol.w.l76. [104°]. Formed

byheating benzoic aldehydewith sodium butyrate

and AojO at 100° (Perkin, O. /. 31, 391 ; 32, 661

;

35, 136 ; Slocum, A. 227, 53). Formed also by

heating benzoic aldehyde with butyryl chloride

at 125° (Pittig, A. 153, 864). Needles, v. sol.

ligroin (unlike oinnamio acid). Melts at 81

after having been fused—BaA'jt needles, m.

Bol. hot water.—OaAV—AgA': white pp.

Chloride 0,ja„.COCl. Oil.

Amide C„H„.CONHr [X28°l.

Fhenyl-angelic acid

CHPh:0H.CH2.0HyC02H. Formed from

CHPh:CH.CH:OH.OOjH by reduction witb

godium-amalgam (Perkin; Baeyer a. Jackson,

B. 13, 122). Liquid.—AgA' : white pp.

Phenyl-angelio acid CHPh:CH.CHMe.C02H.
[110-5°]. Formed by boiling the dibasic acid
CHPhBr.CH(002H).OHMe.OOjH with water
(Penfleld, i. 216, 123), and by distilling

OHPh<^-°(^°^>CHMe (Fittig a-Liebmann,

A, 255, 262). Plates (from water).—BaA', aq

;

needles, v. sol. water.
Phenyl-angelic acid CHPh:CMe.0Hj.C02H.

[118°]. Formed by distilling the lactonic acid

OHPh<g^^^^>OH, (P. a. L.). Thin

tables, si. sol. water.—BaA',: groups of needles,

sol. water.

Phenyl-angelic acid. Nit rile
O3H5.CHPh.CN. (c. 265°). Formed by heating
phenyl-aoetonitrile with NaOH and allyl iodide
(Buddeberg, B. 23, 2068). Oil, converted by
NaOEt and benzyl chloride into the benzyl
derivative C3H5.CPh(CHjPh).CN (c. 325°).

PHENYL-ANTHEACENE Oa,H„».e.O,.H^h.
[153°]. (417°). Formed by heating phenyl,
anthranol with zinc-dust (Baeyer, A. 202, 61),

and by the action of chloroform and AlCl, on
benzene (Friedel,Crafts, a. Vincent, £2. [2] 40, 97

;

A. Ch. [6] 1, 495). Leaflets (from alcohol), form-

ing solutions with blue fluorescence. Beduced
byP and HI to a crystalline dihydride [120°],

which is oxidised by CrO, in HOAo to phenyl*
oxanthranol.

PHENYL-ANTHB&NOL a^,fl «.«.

0«H*<ofoH)>°«H«- ["l''-l*4^- ^o"=aed by

dissolving tri-phenyl-methane o-carbozylic acid

in HjSOi and ppg. with water (Baeyer, A. 202, 57).

Golden needles, sol. hot alcohol. Its ethereal

solution shows greenish-yellow fluorescence.

Acetyl derivative. [166°]. Golden
needles, turned red by cone. KOHAq.

BeferencB.—Di-CHiiOno-PHEirsx-ANiHRAiioL.

FHENYL-ASSINE v. vol. i. p. 319. The
sulphides PhAsS [152°] and PhjAs^S, [130°]

have been prepared by Sohulte (B. 15, 1956).

PHENYL-AZmiDO- COMPOUNDS v.Aznimo-
OOMPOCNDS.

DI - PHENYL TETBAZINE CuH^jN, t.«.

NPh<Q^^>NPh. [180°]. Mol. w. 240 by

Eaoult's method (calo. 286). Formed by the

action of chloroform and alcoholic potash on

phenyl hydrazine (Buhemann, 0. J. 53, 850

;

55, 243). White needles (from alcohol). HNO,
yields 0„H,i(N0JN4 [above 300°]. HjSO, forms

C„H,,(S0,H)N,. Bromine gives 0„H„BrN4
[220°]. 0,,H,.Br,N, [131°], and 0„H^r.N„ de-

composing at 224°. __

S a 1 1 s.—B'HCl : needles.—B'jH^tOl,.—

B'MeCl. [244°]. Needles. — B'jMejPtCl,. —
B'Mel. [214°]. Yellow needles, v. sol. alcohoL

PHENYL-AZO- COMPOUNDS v. Azo- cou-

POVMDS.
PHENYL-TETEAZOLE CPhHN^ t.e.

^'^•Ch''
^°"°®'' ^y heating its carboxylio

acid [138°] at 155° (Bladin, B. 18, 2907). Heavy

oil, V. sol. alcohol and ether. Explodes when

strongly heated. Sol. acids, but reppd. on dilu-

tion.

PEENYL-TBIAZOLE CABBOXYLIC ACID

^^^"q co^' ^^'^' ^'^^^^ ^^ '"'''^°'
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phenyl-hydrazine dioyanide NHjNPh.CCyiNH
with formic acid and heating the resulting

foimyl- derivative with alcoholic potash (Bladin,

B. 23, 3788). Silvery plates (from water).
' Methyl ether UeA'. [118°]. Prisms.
. Fhenyl-triazole dicarboxylic acid

COjH.O.^^;^^^Q g.. Formed by oxidising

phenyl-mel^yl-triazole earbozylic acid with
alkaline EMnO^ (Bladin, B. 23, 3785). The free

acid is unstable, readily changing to the pre-

ceding acid. The acid K and Na salts also

readily give off CO,.—CuA." 4aq : blue needles.—
AgjA" Jaq ? Bulky white pp.

Methyl ether Me^A". [167°]. Needles.

Ethyl ether l&t^k". [82°]. Needles.
pi-phenyl-tiiazole carbozylic acid ,

CPh<:;N.NPh Formed by saponification of
-NiCOO^H'

the nitrile (Bladin, B. 22, 797). Crystals (con-

taining EtOH), decomposing at 172°-182°. V.

sol. alcohol, m. sol. ether.—CuA'j.—AgA' : white
pip.

Methyl ether ileA.'. [159°]. Needles.

Ethyl etherMA'. [165°]. Needles.

J^i«riie 0,N,Ph5.CN._ [156-5°]. Formed from
phenyl-hydrazine dioyanide, alcohol, and benzoic

aldehyde. Needles, v. sol. benzene.

Amide OjN,Ph,.CO.Nar [196°]. Formed
from the nitnle by the action of dilute (8 p.o.)

HjOj and KOHAq. Plates (from alcohol) M
needles (from water).

Amidoxim OsN,PhrC(NOH}.NH,. [2,14°]

Formed from the nitrile and nydroxylaminc
(Bladin, B. 22, 1752). Prisms (from alcohol)
Yields an acetyl derivative [177°] which yields

CaN,PhsO^^^°^CMe [158°], and a benzoyl de-

rivative [180°] which yields in like manner

C,H,Ph,,C<^^^°^OPh [206°].—B'HCa: crystal

line.

FHEHYL-TETBAZOLE CAKBOXTLIC ACID

'

^^^N-0 CO H- [^*^°]* °°' '*y sapouifioation

of its nitrile, which is formed by the action of

nitrous acid on phenyl-hydrazine dioyanide

(Bladin, B. 18, 2907). Colourless needles, v. soL
alcohol.—KA' : plates, v. sol. water.—CaA',2aq.
—AgA' : colourless crystalline pp.

Methyl ether MeA'. [116°]. Plates.

Ethyl ether'&ik:. [74°]. Needles.

Amide CN<Ph.CO.NH,. [168°]. Formed
from the nitrile by treatment with hydrogen
peroxide. Crystals, si. sol. cold water.

Amidoxim CN,Ph.O(NOH).NH, [177^.
Formed from the nitrile and hydroxylamine
(Bladin, B. 23, 1756). Scales, t. U. sol. water.

Tiolds an acetyl derivative [203°] and a benzoyl

derivative [306°], both crystallising in needlei

END or THB THISD TOLXTMV.
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