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4-AMING-0-PHTHALIC ACID. 1135
The following figures are taken from our laboratory note-book, on
metabolism. They are expressed in terms of N/10 ammonia.

Specimes A, Specimen B Specimen €.

oo woivtion takes,
Free NH, EH
Gross urea . 1w

0.0 oo
19,60 4300 4330 4300 3350 3108
Total nitrogen.. . 10 060 44.30 4430 44.10 3860 3

My thanks are due to Dr. P. A. Levene and to Dr. G. W. Heimrod for
their advice and encouragement in de\ﬂopmg this method and to \Ir
Wm. W. Crawford for assistance in preparing this paper for publi

065 o0
19.60 19.63
0.8 20.80

9.00 .05

1136 MARSYON T. DOGHRT AND ROEMHR R. RENSIHAW,

Seidel® reduced 4-nitrophthalic acid to the amino acid by the action of
sadium sulphide, but gives no details as to his method.  He states that the
acid erystallizes from aleohol in needles melting above 280%, but says
nothing as to its relative stability

Wegscheider and Hondi® obtained the r-methy] ester of g-amino-
phthalic acid by reducing the corresponding nitro compound, nm! de-
scribe it as a yellow indefi ly crystalline in
the vicinity of 145°, and quite stable to water or hydrochloric am!

The neutral esters o -aminophthalic acid are easily prepared from the

ROCKEFELLER INSTITUTE Pom MEDICAL RENEARCH,
NEw VoRE CITY. April 3, 1908,

[Covrmimrmions FroM THE HavevevEs l,aufin'.ouln or CoLvsma USivERsiTy.
No. 154
4-AMINO--PHTHALIC ACID AND SOME OF [T5 DERIVATIVES.
07 Mansron Tavion MocEar axn Kopsus Res Revswaw,
Received April ay, 1o

In a previous paper,’ the authors described dimethyl 4-aminophthal
and certain of its acyl derivatives. The present article deals with the
free acid, its salts, and various other derivatives or experiments not re-
ported in the earlier paper.

The literature on the subject of the free 4-amino-o-phthalic acid is
meagre and confusing.

Miller* subjected 4-nitrophthalic acid to the action of tin and hydro-
chiloric acid. The reduction proceeded smoothly, no carbon dioxide was
evolved, and presumably the double salt of tin chloride and amino-
phthalate was formed. This double tin salt remained in solution and
could lwt be sepauted by imnug (differing in this respect from the

{). When the tin was pre-
cipitated from ﬂm sohmon by !\ydmg{'l sulphide and the ﬁlln:e I'mrn
the tin sulphide only the hydrochlorid
acid remained.

Bedé' reduced 4-nitrophthalic acid to the dosble zine acetate and

by the and Semper method® but found the

yield inferior to that obtained from the 3-nitro acid. These double zine
acetates and ami can be ized direct and thus used for
the preparation of other substituted phthalic acids or for direct coupling.
Apparently, he did not attempt the isolation of the free aminophthalic
acid.

1 Read at the New York meeting of the Society, Dec. 1, 1906

" Tirs Jounsas, 38, 67 {1906).

 Ber., 11, 092 (1878); Amn., 208, 223 (1881}

* Inawg. Dissertat, Heidelberg (1858),

¥ Bar., 1g, 164 (1886).
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ling mitro esters’ and are yuite stable.

We qu- repe:ued Miller's work and confirmed his observations. The
reduction of 4-nitrophthalic acid with tin and hydrochloric acid proceeds
smoothly, without evolution of carbon dioxide, but when the tin is
precipitated as sulphide and the acid filtrate concentrated, carbon dioxide
gradually escapes and enly m-aminobenzoic acid remains, We also tried
the reduction of the nitro acid by Seidel's method, with sodium sulphide,
Some amino acid was formed. but its separation and purification proved
slow and troublesome

The 4-aminophthalic acid was prepared readily by saponification of its
dimethyl ester and also by hydrolysis of its imide. That the product
thus obtained is really s-aminophthalic acid was proven by its analysis
and the analysis of its derivatives, by its reconversion into the charae-
teristic dimethyl ester, by ‘preparation thereitom of 4-chl ic and
of trimellitic acids, und by its other reactions. The :nhu!ndt and
several salts were prepared.  The imide was obtained by reduction of the
nitro imide. Attempts to produce the im de from the ammonium salts or
anhydride of the umine ncld were unsuccessful, probably because the
methods wsed involved heating to a temperature where deeper-seated
changes occurred. When the dimethyl ester was heated to high tem-
peratures with concentrated agqueous ammonia, a methylated imide re-
sulted. Experiments were also conduct th the succinamic, phthal-
amie, ethoxalyl and phenyluramine derivatives of the dimethy! ester,
and the urea was obtained from the ester amd phosgene.

Experimental.
Preparation of ino-o-Phthalic Acid.

(1) By Keduction of the Nitro Avid with Tin (or Stannons Chloride) and
Hydrochloric Acid.—As just stated, our repetition of Miller's work con-
firmed his results. No carbon dicxide is lost during reduction, but on

t Hir., By 4384 1

* Ueonalih., 36, toh

* Daever, fier, to,
J. prakr. i [2]. 83,
Renshaw, Lo, oit.

=t (Bogert et. al,, JACS, 1908)

ks
« L (UL94 V-0)
. BherY oYy

- SE7t34d (poor melt fluidity)

20oHdd : -260°C ~ 555°C (27|12 d: 333°C)

A A 7IAHE 24 (TS 1,700kg/m)
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FX|7F JHEE|RACE 2 Ube IndustriesAt2| Upilex, Kanegafuchi Chemical Industry2|
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