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PREFACE

In presenting this, the third and final volume of the Dictionary of Organiec Compounds,
we again desire to express our appreciation of the many helpful suggestions which we have
received from fellow chemists both in this country and in the United States.

In the preface to Volume II mention was made of the fact that although it was
originally intended to be of the same size as the first volume, actually an additional 150
pages were found necessary in order to avoid exclusion of compounds of reasonable
importance. “ The present volume has brought the same problem, and our Publishers have
not demurred to our request to increase the size of the volame by the addition of another
100 pages, which has allowed us to extend the range of selected compounds. It has also -
enabled us to give added prominence to natural compounds, while at the same time more
space has been found for compounds of industrial interest and chemotherapeutic value.
Whilst the literature has been completely covered up to the end of 1936, opportunity
has been taken to include references to many important papers which have a.ppeared
in 1937.

This volume brings to a close the task to which we first set our hands many years ago.
Its completion has only been possible owing to the gkill and enthusiasm of a staff of
authors and readers whose numbers have been continuously increased as the mt;noate
nature and magnitude of the problems became more evident.

Organic' chemists will be glad to know that a.n'a.ngements have been made wheﬁeb&
' the practical experience gained during the past years will be utilised for the revision of
- this Dictionary at regulam intervals, volume by volume.

Careful consideration has been given to the alternative of issuing periodical supplements.
- This, though at first sight attractive, has been rejected for reasons which will,. we hope, B
commend themselves. In the first place, under the supplement procedure, the number of
supplements grows as the years go on, and in the end the cost of the whele work becomes
prohlbltlve In the second place, the value of the Dictionary as a work of w
reference is progressively diminishéd, until ultimately, the number of supplements to be
consulted is so great, and the duplication so serious, that a new Dictionary has to bc
prepared. :
Under the arrangements proposed, it is hoped that- revised volumes will be issued at
regular intervals, beginning, we hope, in 1939. The three-volume format will thus bﬂ
retained, and the work will remain self-indexing. ;

We desire once more to express our appreciation to Mrs. Bunbury for her most valned
help, and to the printers for the extreme accuracy of the proofs. .
I M‘. -H.
H. M. B.
November, 1937.
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TABLE OF ABBREVIATIONS

Acid (A., two mols. of acid).
Absolute lloohol

Addition. 3
Aktien-Gesellschaft fiir Anilinfabrikation.
Alecohol, alooholic.
Alooholic ammonia.
, Alkali, alksline,

Spoeiﬁo rotation.

Anhv

Aqueous.

A ).
Base (K: tw:)mok of base).

Badische Anilin und Sodafa

hydrolylh.
lnurnnl compensa-

Il!lpthl Chemioa! Industries.
teressen Gemeinschaft Farbenindustrie

'I’nuLP .
ap. P.
k y ¢

&
Liq.

m
Me

MeOH .

TP REE

by

e

e

NH,.AgNO, .

HSg

Insoluble.
Japanese Patent.
Dissociation constant.

Meh( ition).
Mot P°°

Meth;l alcohol.
ﬁg:tc::le inorganio).
e o
Misoibl (
Melster, Luchu, & Briining,
Millimetres. .

Moderately.

lH{:lleoule, molecular, molar.
ting point.

Meso (position).

Molecular weight (formula Weight).

Milligramme(s). ‘

Normal (chain).

Refractive index (D line, ete.).

Sodium amalgam.

Ammonia, aqueous ammonia.

Ammoniacal silver nitrate:

Ortho (position).

Ordinary.

m. oxidation.

P-n (ponhon). .

B,

Nitmbennno

. Phenol.

Preeipitate.
Precipitation.

- Prectically.
y Pseudo. i

Raoomie.
Reduce, reduction.
Secondar

Soluble, n’oluuon.




Am. Chem. J.

Am. J. Pharm.

Am. J. Scs.

Anales soc. espari fis.
quim.

“Ann.

Ann. chim,

Amm. chim. appli-

Buil, u't pharmacol.
Bull. soc. chim,

Bull. chim.
BAl o chim. biol.

Can. Chemv. Met.
Chem. Absiracts

Chem. Ind.
Chem. Mel. Eng.

8oc.

IOhm. News
~ Ohem.-Tech. Rund-
%

Chem. Trade J.

* Now Fettchemische Umschau (Fetichem. Umaschau).

JOURNAL ABBREVIATIONS

Journals néblisted here ars given theifull titles in the text.

American Chemical Journal, .

American Journal of Pharmacy.

American Journal of Science,

Anales de la sociedad espafiola de
fisica y quimica.

Annalen der Chemie.

Annales de chimie.

Annali di chimica applicata.

Annales de chimie et de physique.

Annales de ph{nque

Annalen der Physik

Annnal Review of Biochemistry.

Archiv der Pharmazie (und Berichte
der deutschen pharmazeutischen
Gesellschaft).

Arkiv for Kemi, Mmern.logi och

Atti dzﬁ reale accademia nazionale
“dei Lincei.

Berichte der deutschen chemischen
Gesellschaft.

Berichte der deutschen pharma-
zeutischen Gesellschaft.

Berichte iiber die gesamte Physio-
lko e und experimentelle Pharma.-

Bioohemiul Journal.
Biochemische Zeitschrift.
Biol es Zentralblatt.
Bri Chemical Abstracts.

B\gletm of the Chemical Society of
apan.
Bulletin of the Imperial Institute.

- Bulletin de la classe des sciences,

academie royale de Belgique.
Bulletin des sciences lo-

‘ﬂgues.

Bulletin de la société chimique de
France.

Bulletin de la société chimique de

Belgique.

Bulletin de )a société de chimie
biologique.

Canadian and Metall

Chemical Abstracts (of the American
Chemical Society).

Die Chemische Industrie.

Chemioal and Metallurgical Engin-

Chemical News (and Journal of In-
dustrial Seience).
Chemische-Technische Rundschau,

Chemieal Trade Journal (and Chemi-
cal Engineer).

Chem. Umschau*

Chem. Weekblad

Ium Zentr.
Chem.-Ztg.

Compt. rend.

Compt rend. &oc.

Dmylerapdylednl
Gazz. chim. Wal.

J.Chem. Ind.Japan
J. Ohem. Physics
J. Chem. Soc.

J. Clmn. Soe, Ab-
J. Ohcm Soo.Jm

J.chim. 8.
J.SO’annhy Chem.

oc.
J.Indian Chem.Soc.
J. Indian Inst. Scs.
J. Pharmacol.

e
i v o

J. Pharm. . Soc.

ix

.Chemisohes Zentralblatt.

t Now J. Soc. Chem. Ind. Japan.

Chemische Umschau (auf dem Gebi-
ete der Fette, Qele, Wachse, und

Harze).
Weekblad.

Chemiker-Zeitung.
Comptes rendus (hebdomadaires
des séances de l'académie des
sciences).
Comptes rendus des séances de la
société de biologne.
es Journal,

Dmglou pol; s

Glomale di olnmion applicata.

Giornale di chimioa industriale.

CGHornale di chimics indunt:'iale ed
applicata.

Helvetica Chimica Acta.

Industrial and Engineering Chemis-

J&h!r«z-benoht tiber die Forhdn!m

er Chemie.
Joumnl of the American Chemieal

i Josuz?ltyof the American Pharma-

ceutical Association.

anums Journal of, Gxamhtry.
g l ol Bioche ‘of Japan.

ourna 00
.‘IT oma.l ?Cﬂ:luull dustry(J %

0 o n 8]
Journal of Chemical Physics. pln)‘l' ol
Journal of the Chemical Socnty

(London).

Abstracts of the Chemical Soowty L
London X5

( on).
Journal of the Chemical Soc:gﬁy of
Japen.

Journal do ohimie j hysique.
Josumul of tke Chinese Chemical

ociety. 3
Journal of the Indian Ghomiul

Society.
Journal of the Indian Instiﬁ!h of
Bcience

Journal of the Russian l’m
Chemioal Society.
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LIST OF SUBSTITUENTS

In the following table is given a list of the prinoipal substituent gmp a8 thy

xi

are used in the diaﬁonlry
-¥ Fl s —CH, -CH(CH Inoheptyl
—a Chiore 40 —GH' [ LB Octyl, c.fr;l
—NO Nitroso 52 —CH, '-%n; Undecyl
/ 5 “ —mf c&.i:l'cn' Tﬁd&,‘l
= | Asido, Triaso 86 —CHy gn, 1wOH, gem
: - % b en
—OH _(folowed by —OCH, Methoxy, 571 —CHy{CH,),CH, Cetyl, Hexadecy!
Ethoxy, —OCyH, Phemoxy, 58 —OH,{CHy),‘CH, Heptadecyl
, ete. in the order of 80 —CHy{CHylyeOH, 1
the group attacked to the omygen) 60 —CH, 1s'CH, Eicosyl
—8H Meroapt 61 —CH, *CH, Ceryl
—80 Thion 62 —CH,{CH,},,'CH, Myricyl, Melissyl
80, Sulphonyl : Cyelo ( followed by zYclobu 1,
—sok Thi o 63 —CH Cyolohexy. 0-
::g_&in c—C0—0C) ooﬁ?w_ & “CH, 2 hopty berﬁ). n that binyl
2N OH s G, —cn.oncn Propenyl
—8— Thio 668 %’ Isopropenyl
...30 H m 67 —CH,-C _Allyl
-—-NHC H Anilino, Phen; limlng :g —CK.OC%I% CH B-Buten r“bnm»
—Nn-c' X ! T:Iuidéno 10 —Cﬁ.ﬂclmn. y yBatenyl, Alyicmethyl
_Nno&{*'nn)‘xm. " au&m 1 _cidﬁvca ) ki ﬁenyllim Ethanyl
—NHNH, I e T -—c.%l. ¢ Phenyl
—NHNH— ydrazo 16 —C.H,CH, Tolyl
—NoN— Amo T —ch.C.g‘. Benayl
—N:N—(OH, 0, eto.) Diszonium, Diazo 17 —CH,"0;HyO0H (-0) Salicy)
b o (—Nﬁ/N- diicy 7 —cn,-gilah it Ph w.yl“
e i ) 80 —caﬂ‘-c. H, T
“NHNN~— (open) Dissmn 88 —OuHCHy (11214 ¥-Camy)
—NHNN (epelie) Aimino 8 —CUB(CHL (11516 Menityl
—CH, Methyl 85 —-cuﬁcn ‘CH'CH, mmm’ﬂ
—Gl?OH Hydroxymethyl 86 Naphthyl
. _ 87 ——cih;c. 41
—C oon.)-‘cu. If;l’mpy{ 88 c.u.ouc.ﬁ Benzhydryl, ﬁpmyw”’
propy:
~CH; -CH, -Butyl 89 H Antbryl, anthrenyl
_0%?(::' MI:ognugl gg ——giéné . . Pheasatheyl
% CH, gl 98 —omeol— Ethylene, Dinothyiose
¢ %ﬂ ses-n-Amyl 93 —cn(%)«cx, yiene
—CH, CH,), Isoamyl g: —CH, "3%33. o ylene
—CH,-CH 4 ¥ cate Ayl 98 :&%h&lcni%g‘ mmﬁhyh'm.
s 97 -_—c(}% = Pentamethylene
/CH 28 Jgg:E Hexamethylene
s tert.-Amyl 99 —CH,| Heptamethylens
e 100 —CHy CH,].-OH,-— Octamethylene
noHexyl 101 —CB( Vinyleas
—GH-EEOH. ‘CH(CH,), exyl 102 —C.H,
—OH,{CH,);-CH, n-Heptyl, Oemthyl 103 —c.n.(cn,)— _




Cuminylidene

Cinnamylidene

~ Acetonyl

Phenacyl

~-CH,CO-C, Tolacyl

—QHO : Aldehydoi[Fon'hjl
. Me
~ Acetyl, Ace!

' —cog.mggﬂ) )
—CO B’O H,‘ -?,
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2: &Napl;thamhazole

( )@%

CooH N uw 267
Yellow leaflets with greenish fluor. . 325°.
g —>

Verqua.t sol. org. solvents. Cone.
blue eo!

Bra.un, Bayer, Ann., 1929, 472 97,°101.
Naphthacene (2 : 3-Benzanthracene)

e

Orange-red leaflets from xylene. M.p. 341°
(335-6°, 331°). Sublimes —> greenish-yellow
vapour. Sol. conc. H}[-'ISN dull n col.

InBO] CQH.
quinone
" Clar, Ber., 1932, 65, 517.
- Dziewonski, Ritt, Chem. Absiracts, 1928,
22, 2561.
Demhlar Wemmnn, Ber., 1903, 36, 552

Naphthacenequinone (2 : 3. Benzinthraquin-
one, hn-bmaﬂhmgumme 2% 3-phthaloylnaph
thalene) 0 :

00

MW, 258

CygH 1004

Cryst. from PhNQ, in llowneedles M.
904° (265%). Sublimas, Sol. cono, H,S0, —»
rod-vmlotool S rlolhotC hotMeCO

spar. sol. AcOH. Sn+AoOﬁ-—->yeow

ofthe anthrone, m.p. 196°, sol. conc.

~'3280.tobnghtredsol 8n + Ac,O + AcONs
Diet. of Org. Comp.—IIL.

,-——-> naphthacene-

C:IIH.Oz

~—3 orange needles of naphthacenehydroquin-
one-diacetate, m.p. 269°.

Fieser, J. Am. Chem.-Soc., 1931, 58, 2336.
Waldmann, Mathiowetz, Ber., 1931, 64,
1713.

Naphthacetin.

See under 4-Amino-1-naphthol.
Naphthacetol.

See under 4-Amino-1-naphthol.
a:p-Naphthacoumarin (5:6-Benzcoumarin)

Bright {aﬂow needles from EtOH.Aq. M p-
118° EtOH, Et,0, CHCl;, AcOH. Spar.
sol. hot H,0 —> blmsh fluor.

Dey, Ra.oSs.nhunm
chemSoc 1932,9,7

p:p-Naphthacoumarin- (6:7 -Banzcoumﬁn)
' CH

CI X‘\Eg
CysH 0y MW, 196

Pale yellowuh cryst. from CHCly~pet. ether.
M.p. 163-4°. Sigh
Boehm, Profft, 4rch. Pharm 1931, 269,
26 (Chem. Zenir., 1931, I, 1922).

p:a-Naphthacoumarin (7:8-Benzcoumarin)

CH
OB

nan, J. Indian




K
E,‘ 4

Cy,H,,0

Naphthacridine

Pale yellow needles from EtOH. M.p. 141-2°
(138°%). Sol. Me,CO CHCl,, C,H,, AcOH.
Spat. sol. B Insol. H,0. Greemsh-yellow
gol. in cone. 2SO —>- blue fluor.

Dey, Rao, Sankaranarayanan, J. Indian
Chem. Soc., 1932, 9, 71.

Bezdzik, Friedlinder, Monatsh., 1909, 30,
280.

See also previous reference.

Naphthacridine.
See Chrysidine.
2’ : 1’-Naphtha-1 : 2-fluorene

CuHsy MW, 266
Colourless leaflets from xylene. M.p. 327-8°,
Forms add. comp., m.p. 249-51°, with 2 : 7-di-
nitroanthraquinone.
Cook et al., J. Chem. Soc., 1934, 1737,

1’ : 2’-Naphtha-2 : 3-fluorene

O,

N\
I

UgsH MW, 266

Colourless leaflets from CgH,-EtOH. M.p.
226°.

Cook et al., J. Chem. Soc., 1935, 1323.

2’ : 3'-Naphtha-2 ; 3-fluorene (lin-Naphtha-

fluorene)

C,,H,, MW, 266

Cryst. from toluene. M.p. 317°. Sol. C¢H,
—> bright blue fluor. Seol. conec. H,SO.-——)
bright green fluor.

Barnett, Goodway, Watson, Ber., 1933
68, 1890.

2 .'1'-Naphtha-1 : 2-fluorenone

MW, 280

ﬂ-Naphthnfurandlm ‘
Reddish-orange needles from AcOH. M.p.
207-8°.
Cook et al., J. Chem. Soc., 1934, 1737,
1’ : 2-Naphtha-2 : 3-fluorenone
P

0

C,,H,,0
Reddish-brown needles. M.p. 215°.
nc. H;SO, —> magenta col.
Ceok et al., J. Chem. Soc., 1935, 1323.

a~-Naphthafuran (6 : 7-Benzcoumarone)

MW, 280
Sol. in

CysH, 0 - MW, 168

Pale yellow oil. M.p. — 7°. B.p. 282-4°/
755 mm. D 1-1504. ny 1-634. Sol. conc.
H,80, —»> yellowish- col., on wunn.ing

—> l:lue —> violet
Picrate : reddmh-yellow ‘needles. M.p. 113°,

Stoermer, Ann., 1900, 312, 310.
Boes, Chem. thr., 1902, I, 1358.

p-Naphthafuran (4 : 5-Benzcoumarone)
H

CH O MW, 168
(2813 ). Sol. p s % e 1? ish :
2 conge. ello -green
col., on warming —> vi:let —> dirty
bluish- -green —-> bro vxolet fluor. :
Picrate : red needles. M.p. 141°.

See previous references.

p-Naphthafurandione (4 : 5-Benzcoumaran-
dione)

N\, |}

C1sH¢Os
Orange-yellow needles from AcOH or CHy.

MW, 198



(-Naphthafuranone-3

i.p. 182° decomp. Sol. EtOH. Spar.sol. H,0,
set. ether. The blood-red sol. in conc. Hy80,
urns colourless on warming.
2-Anil : m.p. 126-7°,
2 : 3-Phenazine : m.p. 286-7°.
3-Phenylhydrazone : m.p. 226-7°.
8-Semicarbazone : m.p. 240-1°.
Picrate : m.p. 109°.
Giua, Franciscis, Gazz. chim. ital., 1924,
54, 509.
Passerini, 1bid., 184.
Staudinger, Swiss Ps., 02,688, 93,486,
(Chem. Abstracts, 1924, 18, 989).
a=-Naphthafuranone-3 (8 : 7-Benzcoumaran-
me-3)

0

CyeH O, MW, 184
Pale yellow needles. M.p. 119°. Yellow sol.
in cone. H,80, —> green fluor. Fehling’s —>

deep purple col.
2-Benzylidene deriv. : m.p. 130°.

Ingham, Stephen, Timpe, J. Chem. Soc.,
1931, 895.

p - Naphthafuranone -2 (2 - Hydroxy - 1 -
naphthylacetic lactone, 4 : 5-benzisocoumaranone)

\) | b
C13H40, - MW, 184
Leaflets. M.p. 107° (104°). Very spar. sol.

H,0. Sol. conc. H,80, —> green fluor.
' LG, D.RP., 562301; E.P. 330916,
(Chem. Abstracts, 1933, 27, 735; 1930,
24, 6031). i
Mayer, Schiifer, Rosenbach, Chem. Zentr.,
1929, 11, 3009.
p-Naphthafuranone-3 (4 : 5- Benzcoumaran-
one) .

%
\ 2

N

CyaH,0, MW, 184
Colourless needles from ‘pet. ether, EtOH, or

z-Namehydo

AcOH. M.p. 133°. Sol. Et,0, CcHg Sol
conc. H,80, with pale yellow col. Sol. alo.
NaOH with bluish-red col. HNO, —3 2-nitro-
deriv., m.p. 190° decomp. :

2-p-Nitrobenzylidene deriv. : m.p. 270°.
Dziewonski, Duzyk, Chem. Abstracts,

1934, 28, 4415. :

Fries, Frellstedt, Ber., 1921, 54, 715.

Naphthalaldehyde (Naphthalene 1 : 8-dialde-
hyde, 1 : 8-dialdehydonaphthalene)
OHC CHO

CyeH,0, MW, 184
Hydrate : C;3HgO0y,H,0. Colourless needles
from C,H, Mp.130° Reduces NH,.AgNO;.

Di-p-nitrophenylhydrazone : reddish needles.

. M.p. 229°, .

Crile&ee, Kraft, Rank, Ann., 1933, 507.

1-Naphthaldehyde (Naphthalene a-aldehyde)
CHO

CuHsO MW, 156

M.p. 33-4°. B.p. 292°, 156°/19 mm., 150°/
9mm. Forms bisulphite comp. Ox.inair —>
1-naphthoic acid.

Anil : m.p. 71°.

Azine : m.p. 152°,

Ozime : m.p. 98° (39°).

Phenylhydrazone : m.p. 80°.
-Nitrophenylhydrazone : m.p. 234°.
emicarbazone : m.p. 221°,

Picrate : m.p. 94°,

Shoppee, J. Chem. Soc., 1933, 42.

Wuyts et al., Bull. soc. chim. Belg., 1932,

41, 196; 1931, 40, 665.

1.G., EP. 250,955, (Chem. Abastracts,

- 1927, 21, 1272).

Stephen, J. Chem. Soc., 1925, 127, 1877,

Weil, Ostermeier, Ber., 1921, 54, 3217.

Gattermann, Ann., 1912, 388, 227.
2-Naphthaldehyde ( Naphthalene B-aldehyde).

Leaflets from boiling H,0. M.p. 61° (59°).
Sol. EtOH, Et,0. Volalc{ite in l‘bl;a«m. ive)s
bisulphite corap. KMnO, —-> 2-naphthoic acid.

Anil : m.p. 113°.

Azine : m.p. 232°.

Phenylhydrazone : m.p. 217-18° (205-6°).




CyoHg

' sol. cold

‘Naphthaldehyde-carboxylic Acid

p-Nitrophenylhydrazone : m.p. 230°.
Semicarbazone : m.p. 245°.
See first two and last two references
above.

Na hthaldohyde—earboxyhc Acid.

See N hthaldehydic Acid. .
ls’aph hydic Acid (2-Formyl-1-
ic acid, naphthalene-2-aldehyde:1-carb-

‘oxylic acid, 2- aldehydo laz‘wdpshthok acid, 2-
mphthaldehyde-

-oarbozylsc

cno

m.p. 215°.

Mayer ‘Schifer, Rosenbach, Chem. A4b-
stracis, 1930, 24, 839.

F -1-
o, dga, LI
oxylic acid, A ydo-l-napkﬂmc acid, 1-

rbozylic acwd)
from EtOH.Aq Mp 167-8° de-

(rapid heat.).

11; %gﬂ 100s. MW, 214, Rhombic
oryst. Mp Mod. sol. hot H,0. Sel.
EiOH, Et,0, CH,.

Acd{(l deriv. of lactone form : CuHmO‘ MW,

.p. 140°.
_Graebe, Gfeller, Ann., 1893, 276, 13.
* Zink, -Monaish., 1901, 22, 988. - ‘
Winterntein, Munm Helv. Chim. Acta,
1919, 2, 202.

‘Naphthalene

Cy,H0;4 MW, 200
M.g 176°
Ozwme :

MW, 128

Colourless plates from EtOH. Mg 80-3°.
B.p. 218°. 8ublimuat60°/760mm 22°

Volatile in steam. D?® 1-1517, D“'09625 n-},’.

1-58232. -Heat o{roomb andCCl.ilui.l’Oul
90050&1 , toluene,
: : Lt w s w:hm *hot EtOH,
Hod sol HeOH ooldEUOH Spar.
. ether. InoolH,O Forms add.
1 3-dinitrobenzemmp«62 2:4-

oomps,
e m.p. 95°; 2: luene,

'm.p 3 2 4 : 6-trinitrotoluene, m.p. 97°.

69d-hot$be-(—>2 2’-dmaphthyl)
H.BO or + (vanadium comps
—5 phthali KMnO,.Aq.—> phthalonic

4  Naphthalens- : Q—diearbo:yllo‘ Acid
O or CrOi.Aq vy il sl

CrO, + A
phthalic.acid.
Picrate : m.p. 149-5°,
Styphnate : m.p. 168-9°.
Ward, J. Phys. Chem., 1934, 88, 761.
Hill. USP 1819680 (C'hem Abdmda
- 1931, 25, 5759)
Schroeter USP 1,763,410, (Gbem Ab-
siracts, 1930, % 3803)
Sa.lont Dyer audCalm Printer, 1928, 60.

mehthoqumone +

Veaely, Ja.kea, Bull. soc. chim., 1928, 38,
955
Da.vy, Chem. Abstracts, 1920, 14, 618.
Bamberger, Ber., 1913 48, 1899 (Bsbl)

R o el
& ©.
anh&nkno- -dLon!m chloride (a-
Dtazomphﬂlakm chlovide)
NCEN

%

CyoH,N,C1 R MW. 190-5

Pale yellow needles. M.p. 96° decomp. Sol, '
H;0, AcOH, MeOH. Spar. sol. EtOH gb.oo
Insol. Et,0, C o O8,, ligroin. Forms stable
comp. wi Zn

Baudisch, Fﬁrst .Bcr 1912, 45, 3428
Baduche E.P., 238 676 (Chem Abdmm
1926, 20, 1996).

Naphthalono-z-dhxonium chloride (ﬁ-Ds- : ‘
:llpow need.hl Ex;ﬁlodes on heatmg Sol.

H,0. Insol. Et,O CeH,, C8,;. Forms stable
comp. with ZnCl,

Knoevemgel Ber., 1895, 28, 2052 20567.
Seealnoaooondre&erenoe a.bov

Naphthalene-1 : 2-dicarboxylic Acid

| oﬁon

Cy,H0, MW, 216
Cryst. from H,0. . 176° —> dride.
Sol. Etg.gCl,E 0, A H Spar. sol.” CgH,,
in,
hglboo.ua ester : MW, 244, Grynt
from MeOH. M.p . sol. pet. ether




- Naphthalenie-1 : 4 dicarboxylic Acid

Diamide : C (¢) MW, 214. Plates.
M.p. 205° —> i
initrile: 1 : 2-di anonaphtha.lene CysHN,
MW, 178. Needles from C H; M.p. 190%.
Sublimes. Spar sol. EtOH.
4 CpHOy. MW, 198. Needles
from EtOH. Mp 168-9°. Sublimes. Sol. Et,0.
I'mide : Cy,H,0,N. MW, 197. M.p. 224°.
Waldmann, Weu;s, J. prakt. Chem., 1930,
127, 195.
N(;tzo7 Gazz. chim. atal., 1915, 45, ii, 126,
Freund, Fleischer, Ann., 1913, 399, 212.

mhthdnm-i : 4-dicarboxylic Acid.
' ets from AcOH. M.p. 309° (288")0 Sol.

EtOH —> blue fluor. Insol. boiling 4
Di-Me ester : coryst. from AcOH. M.p. 64°.

B.p. 195-7°/12 mm.
y)-dlondc ,,O,Cl¥ ‘MW, 253. Needles
ethet

% Dmunle ; b 4-dlcyanona,phtha.lene Needles
g:,% AoOH Mp 208°. Spar. sol. EtOH,

IG D.R.P., 558471, (C'Mm Abstracis,

1933 27, 310) .
- Mayer ctal., Ber., 1922, 55, 1841.
Scholl, Neumann, sbid., 120. :

‘Naphthalene-1 : 5-dicarboxylic Acid. -

' Colourless needles from PhNOQ,. M.p.315-20°

decomp. Insol. ord. solvents.
Di-Me ester : leaflets from MeOH -M.p.
1141;1!;’ . C MW, 272 Needlea
-H¢ ester : 0,. h s
.~ o
ester ; ¢ %
from CoH,. M.p. ?"s-h* ¢

: needles from CHCl,. M.p. 155-6°.
Dinstrile: 1 5-dicyanonaphthalene. Needles
from EtOH. M.p. 260° (267°) Sublimes.

Salkind, Ber., 1934, 67, 1031.
- See also third refemnoe above.

Naphthalene-1 : 6-dicarboxylic Acid.
. Needles from AcOH. M.p. 810°. Sol. hot
EtOH, hot AcOH. :
Di-Me ester : needles from EtOH. M.p. 99°.
Dinstrile : 1 : 6-dicyanonaphithalene. Needies
from EtOH. M.p. 208-10°.
Weissgerber, Kruber, Ber., 1919, 52, 354.

Naphthalene-1 : 7-dicarboxylic Acid.

Micro-cryst. powder from EtOH.Aq. M.p.
294-6° decomp. Sol. ord. org. solvents.

Di-Me ester : cryst. from EtOH. M.p. 86-7°.

Ruzicka, Melsen, Helv. Chim. Acta, 1931,
14, 397..

Naphthalene-2 : 7-ddcarhoxylie Aeid

Naphthalene-1 : Mcuhoxyhc Acid.

See Naphthalic Acid.

anh&alanea : 3~dicarboxylic Aoid

Prisms from AcOH.. M. 239—41° (246° after
sublimation) Sol hot EtOH. Spar. sol. Et,0,
hot AcOH. . sol. hgrom CHCl, Cq
CS,, cold H,O eat + aniline —> ﬁh
imide. SOC, or PCl; —>- anhydride. Nﬁ‘
salt at-270° —> imide.
MAMydndc reotangular plates from AcOH.

ono-nitrile : ~ 3-cyano-2-naphthoic  acid.
GPH,O,N MW, 197. Yellow oryst. M.p.273—

Imide; micro-needles from CHCl,-EtOH.
M; 275° (softens at 200°).
henylimide : C,;H,,0,N. MW, 273. Reot-
;7113\11&: silvery plates from CH(‘I,—EtOH M.p.
7-8°
Walt%mann Mathiowetz, Ber., 1931, 64,
1713 .
1G., F.P., 682474, (Chem. Absiracts,
1930, 24 4306)
Freund, F!oischer, Ann., 1913, 402, 68.

Naphthalene-2 : 6-dicarboxylic Acid.
Neodles from EtOH Aq. M.p. above 300°

decomj C.H toluene, AcOH.

Di-Me. a&ef eOH M.p. 191°,

Sol. Et,0, CHCI,, boluene hot ligroin. Spar.
sol. pet. ether.

ono-natrile : 8-cyano-2-naphthoic acid. M.p.

above 300° decomp. Very spar. sol. org.
solvents. :
Diniirile : 2 : 8-dicyanonaphthalene. Needles
E!romoA(gOE. M.p. 296-7° nsol. boiling EtOH,
: leaflets from aniline.. Does not

melt below 320°.

Kaufler, Thien, Ber., 1907, 40, 3267,

'Naphﬂmlma-z 7-dicarboxylic Acid.
Needles from EtOH. M.p. above. 300° de-
comp. Very spar. sol. ing CgH,, toluene;

AcOH.
Di-Me ester : cryst. fromMeOH M.p.135-6°
Spar. sol. pet. ether.

(141°). Sol. hot
Di-Et ester : m.p. 238°.
mg:phmyl ester : C“H,,o MW, 368. Mp.

Mono-nitrile . 7-cyano-2-naphthoicacid. M P
above 300° decomp.
Dinatrile : 2 : 7-dicyanonaphthalene. Needles
from AcOH. M.p. 267—8°. Sol. hot EtOH.
Dianilide : scales from aniline. M.p. 207-8°,
Purgotti, Chem. Abstracis, 1926, 20, 1618,
See also previous reference.




6

'Naphthalene-dihydride

Naphthalene-dihydride.

See Dlhydronapht.halene
Naphthalene-1 : 5-disulphinic Acid
S0.H

: HO,
CyoH0,S, MW, 256
- Glittering leaflets from HCl.Aq. M.p. 166-7°
£ (174-5° decomp.). Sol. hot H,0, hot EtOH.
" Spar. sol. Et,0, cold EtOH, cold 0. Reduces

- cold alk. 0 Reacts with p-benzoquinone
(2 mols.) —> comp m.p. 294°.
Di-NH salt : prisms from EtOH. M.p.194°.

Curtius, Tiixen, J. prakt. Chem., 1930,

126, 408.
Corbellnu Albenga, Gazz. chim. ital., 1931,
61, 111.
Naphthalene-1 : 2-disulphonic Acid
SO,H
1 2SOH
x 3|
- CyHyO S, MW, 288
Anhydride : C,0H0,8,. MW, 270. M.p.

- 198-9°.
Gattermann, Ber., 1899, 82, 1156.

. Naphthalene-1 : 3-disulphonic Acid.

D‘cxlonde C,HOCI,S MW, 325. Prisms

' from CH,. Mp. 138°.

Dressel, Kothe, Ber 1894, 27, 1197.

- Armstrong, Wynne Chem. News, 1890,
62, 163.

Naphthalene-1 : é-duulphomc Acid.

Dichloride : plates. M.p. 160°. N,H

Diamide : CLH 04Ngs, MW, 286. Needles

~ from EtOH. Aq Pp. 273°.

~ Diamilide : pearly leaflets. M.p. 179°.
Gattermann, Ber., 1899, 32, 1156.

Naphthalene-1 : 5-disulphonic Aeid (“y

"

- Naphthalenedisulphonic acid).
" Plates 4 4H,0 from HCLAq. M.p. enhyd.
© 240-5°. Sol. 0-98 part H,O at 20°. Aq. sol,

tastes bitter-astringent.

T Dile wier: OBl ORe MW,

: -Me ester : C 316 st.
fmﬂ cngl, M'I}ézm 048;. MW, -

ono-Et ester 316. st.
~ from EtOH. M.p a7 !" oy

e ”gtjhomk C,QH,O‘F,S. MW, 292. Mp

orms. series of aryl-

Naphthalene-2 : 6-disulphonic Acid

Dichloride : prisms from CgH,.

e b
Diamide ;: does not melt below 340°.

Dianilide : m. 248—-9"
~ Diazide: C, NeSg. MW, 338. Cryst.
fromhAoOE Je. C OLI?T 1% 316. Mi
Dihydrazide : . ,318. Miero-
needles from H,l(?)ganes‘ not melt (blackens
at 240°).
Benzyl-g-thiourea salt : m.p. 251° decomp.
Corbellini, Albenga, Gazz. chim. ital.,
1981, 84, 111.
Curtius, Tiixen, J. praki. Chem., 1930,
125, 401.

Steinkopf <t al., ibid., 1927, 117, 1.

Lynch, Scanlan, Ind. Eng. Chem., 19217,
.19, 1010.

F1erz-Da.v1d H.a.slor ‘Helv. Chim. Acdta,
1923, 6, 1133.

Forst;er, H.lsluya.ma, J. Soc. Chem. Ind.,
1932, 51, 297T.

Hann, Keenan, J. Phys. Chem., 1927 81,
1086. .

Naphthalene-1 : 6-disulphonic Acid (“ 3"-
Naphthalenedi

Prisms + 4H,0 from H,O M.p. anhyd.
125° decomp. Sol. 0-61 part H,0 a.t 18-20°.

. Forms a-naphthylamine salt m.p. 265-7° de-

comp. :
Dachloride : leaflets from CsH,. M.p. 120°,
Very sol. C;H, '
Diamide : m.p. 297-8°.
Benzyl-y-thiourea sali : decomp. at 81°.
Ufimzew, Kriwoschlikowa, J. prakt.
Chem., 1934, 140, 172.
Ambler, Ind. Eng. Chem., 1927, 19, 417;
1920, 12, 1080.
See also last three references above.

Naphthalene-1 : 7-disulphonic Acid.
Dichloride : prisms from CH,. M.p.
Sol. 79, ia C¢H,.

See first reference above.
Naphthalene-1 : 8-disulphonic Acid.

123°.

Anhydride : plates. - M.p. 227°. Sol. hot
AcOH, hot xylene. Spar. sol. C;H,.
Armstrong, Wynne, Chem. News, 1893,
; 67, 299. :
Naphthalene-2 : 6-disulphanic Acid (‘g *’-
Naphthalencdisulphonie acid).

Leaflets. Deliquesces very slowly in air.
Formas series of arylamine salts of definite m.ps.

Dichloride : flat needles. M.p. 225°. Spar.
sol. C,H, Insol. Etg0.



Naphthalene- 2 : 7-disulphonic Acid

Benzyl-y-thiourea salt : m.p. 256°.
Hann, Keenan, J. Phys. Chem., 1927, 81,
1086.
Heid, J. Am. Chem. Soc., 1927, 49, 844.
Forster, Keyworth, J. Soc. Chem. Ind.,

1924 48, 1657.
Fierz-David, Hasler, Helv. Chim. Acla,
1923, 6, 1133.
Armstrong, Wynne, Chem. Newa. 1890,
62, 163.
Naphthalene-2 : 7-disulphonic Acid (“ o ”’-
Naphthalenedisulphonic acid).
Very hygroscopic needles. Spar. sol. oold
conc. HCl. Forms series of arylamine salts of
definite m.ps.

Dichleride : four-sided plates from CgHg. M.p.
159°. Mod. sol. Et,0.

Dibromide : CmH Br,Sa MW, 414. Prisms
from C;H,. M.p. 137%,

Diamide : needles. M.p. 242-3°.

Benzyl-y-thiourea salt : mp 2131-12° decomp.

Ufimzew, Kriwoschlikowa, J. praki.
Chem., 1934, 140, 172.

Ambler, Ind Eug Chem., 1920, 12, 1194.

See also first four references above.

» Naphthalene-1-sulphinic Acid («-Naph-
thalenesulphinic acid)
S0,H

CyoHg0,8 MW, 192

Needles feom H,O M.p. 98-9° (84-5°). Sol.
H;0. Mod. sol. EtOH. Spar. sol. HCLAq.,
Et,0. Dil. HClat 180° —> naphthalene + SO,.

Hachst, DRP 224019, (Chem. Zentr.,
1910, 11, 013)

Knoevenagel, Kenner, Ber., 1908, 44,
3319.

Rosenheim, Singer, Ber., 1904, 37, 2154,

Otto, Rossing, Troeger, 7 prakt. Chem.,
1893 47, 95

Thomu, J Chem. Soc., 1909, 95, 342.

Naphthalene-2-sulphinic Acid (B-Naph-
thalenesulphinic acid).

Needles from H,0. M.p. 105°. Sol. H,0,
EtOH, Et,0. Sol. in oconc. H,80, grad
turns green. Dil. HCl at 150° ——> mpht;ha.i

ene + SO,.
Me ester: C,;H,,0,S. MW, 206. Leaflets
from pet. ether. M) p. 4°. Sol. ord. org. sol-

vents. Decomp. on standing. Hyd. by H,0.
* See last two references above.

. H,0, EtOH. Spar. sol. Et,0. k—OlelO"

o R N
AT

Naphthalene-2-sulphonic Acid

Naphthalene-i-sulphomc Acid (Naph.
thalene-«-sulphonic acid)

SO.H

C10H0,8

Prisms -+ 2H,0 from HCl.Aq. M.p. 90°.

MW, 208
Sol.

at 25°. Forms series of arylamine salts of
definite m.ps. Acid KMnO, —> phthalic acid.
Me ester : CH,,0,8. MW, 222. M.p. 78°
(12-8°). B.p. 214°/16 mm. ;
Et ester : Cl,HnO,S MW, 236. Liq. De-

Plgenyl ester : 0,S. MW,284. M.p. 75°,
Fluoride : C g,o;i's. MW, 210. M.p. 56°.

0,CIS. MW, 2265. Leaflets

Chloride :
from Et,0. hp 68°. B.p. 104-5°/13 mm.,
147500 ma.

Bromide : OzBrS MW, 271. M.p.88-9°
Amide : C ,NS MW, 207. M.p. 150°.
Amnilide : m . 152°.

Azide : crvst. from EtOH, M.p. 53° de-
comp. at 133°.

Hydrazide : needles from EtOH.Aq. M.p.
123° decomp HC! salt : m.p. 142°,

Py m.p. 133-4°,

Benzyl-y- tkw-urea salt : m.p. 138°,

2-Naphthylamine salt : m.p. 276-9° decomp.

Geigy F.P., 765,771, (C’hem Abstracts,
1534, 28, 6726).

Cummmg, Muir, Chem. Abstracts, 1934,
28, 4409.

Masters, U.S.P., 1,922,813, (Chem Ab-
stracts, 1983, 2‘1 5085) ;
Radcliffe, Short, J .-Chem. Soc., 1931, 220.
Curtius, Bottler, Hasse, J. prakt. Chem.,
1930, 125, 366
- Fierz-David, Weissenbach, Helv. Ohsm‘
. Acia, 1920, 8, 310, 315.
Rodxonow, Bull. soc. chim., 1929, 46, 117.
Hann, Keenan, J. Phys:| Chem 1927, 81,

1084.
Forster, Keyworth, J. Soc. Chem. Ind.,
1924, 43, 299T.
Naphthalene-2-sulphonic Acid (Nazﬁ-
thalene-B-sulphonic acid).

. Very hygroscopic eryst. M.p. 91°.

in air, or cryst. from HCLAq.—> tri-

h dra,te -m.p. 83°. Kept over CaCl, or cone.
—> monohydrate, m.p. 124°. &

X 10—‘3 at 25°. Very sol. ord. org. solvents.

Forms series of arylamine salts of definite m.ps,



Me ester : m.p. 56°.

Et ester: m.p. 11-12°.
eathode light.

Phenyl ester : m.p. 98-9°.

Fluoride : m.p. 87-8°.

" Chloride : m. p 79° (66°).
148°/0:6 mm.

Bromide : m.p. 96-7°.

Amide : m.p. 217"‘ (212°),

B.p. 224-5°/15 mm.
B.p. 134°/vac. of

B.p. 201°/13 mm.,

Azide :  ueedles from: - lxgrom Mp 44-6°
slight decomp.

Hydrazide : m.p. 137-9°. HOL salt: m.p.
148—50

CeH,. M.p. 180-1°
Benzyl-g-thiourea salt : m.p. 198°.
2-Naphthylamine sali: m.p. 211° (brown at

1.G., DR.P., 574,836; E.P., 384,722,

- (Chem. Abstracis, 1933, 27, 4643, 4251).

Dennis,  U.S.P., 1332203 (Ohem Ab-
stracts, 1920, 14 1123).

See also la.st three references above.

Naphthalono-i 4:5: &tetracarboxync
HOOC COOH

Q‘E’O. ¥ MW 304

~ Leaflets-or needles from HCL.Aq. No charac-
teristic m.p. Rapid heat at 200-50° ——-)de-
% slow heat at 140-50° or from
AoO —> anhydride. Sol.” Me,CO.
H,0, hot AoOH Vety spar. s& CGH.,

GHC]’ (‘S,, Needles

from Aog Subttmu a.bove 300° Heat +
—_— dx-umde
i-imide : C; H,ON;. MW, 266. Yellowish
needlee‘romH;b Sublimes above 270°. Very

202°).

* spar. sol. ord. org. solvents.

Greune, Eckert, USP 1,970,651, (Chem.
- Abstracts, 1934, 28, 6159)

1.G., DB.P 001104 F.P., : 756,156,
(Chcm Aburaaa 1934 28, 7267 2018).
F.P., 721,339, (Chem. Abatraaa 1932,
286, 4184). E.P.., 364,116, (O’hem. Ab-
stracis, 1933, 27, 2457). E.P., 363,044,
(Chem. Abstracts, 1933, 27, 1642).

Freund, Fleischer, 4nn., 1913; 402, 74.

Bambergor, Philip, An, 1887,-240, 182.

honimide : (ClgiSO,)(SNH Cryst. from :

| CuH 08

- Naphthalene~1: 4 : 5 : 8-tetracarboxylic 8 Naphthalene-1 : 3 : S-trisulphonic Acid
Acid

With 1 mol. glycine —> cryst. oomp 193°.
Neutral or acid KMnO,—> phthali dp

NaphthalenolSS’ltotrunlphonic

SO,H
oH
HO,

B 160, Dirhon. B

Ba sa ous t
 prisms + 14 )‘15%"(0111 eesontt). G
o SH,O at 35 (sta.ble in air).

Tetrachloride : O Cl MW, B522.
Tetrahedral cryst 2 1-2°. Spsr. sol.
CeH,, Me,CO. :

Schmid, Chem. Abstracts, 1922, 16, 2141.

Fla!'z-Damd J. Soc. Chem. IM 1923,
42, 42171.

Cf. Ufimzew, Kriwoschlitkowa, F me
Chem., 1934 140, 172.

Naphthalene-1 : 2 : 5-tricarboxylic Acid
COOH

”cooa

Colourless feathery needles. M.p. (vae. sub-
limed) 270-2°. Sol MeOH.

Tri-Me ester: CyH,,0,. MW, 302. Cryst'
M.p. 91-2°.

Heilbron, Wilkinson, J. Chem. Soec., 1930

2546.
Ruzicka, Hosking, Helv. Chim. Acta,
1930, 18, 1405, 1411,
Naphthalene-1 : 4 : 5-tricarboxylic Acid.
Cryst. from con¢. HCl. Does not melt, but-
at 100-20° forms the anhydride.
Anhydride : Ci,HO;. MW, 242. Cryst. from
EtOH.Aq M. ﬁ 974° (243°)

ool o AvORL M.p. )

Fieser Peters, J. Am. Chem. Soe., 1932
54, 4352,
- Qraebe, Ha.as, Ann., 1908, 827, 95.
Naphthalene-1 : 3 : 5-trisulphonic Acid

S0,H

e
HO,S :
Mw, m i

Amorph. mass. Readily takes up H,0 —>»




