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By fusing anthranilic nitrile with the nitroacetanthranil, and extracting 
the product with ether, heavy red needles were obtained, m. p. 225° 
(uncor.). 

Tn a second experiment, the condensation was carried out in boiling 
nitrobenzene solution. The reddish crystals were treated with bone-
black in benzene solution, and recrystallized from alcohol. Slender, 
glistening, yellowish needles, m. p. 2340 (cor.); soluble in alcohol, ben
zene, ether, nitrobenzene or acetic anhydride. 

Nitrogen found. 18.23 and 18.45. Calculated for C11IH10O3N1: N. 
18.30. 

Long boiling with 95 per cent, alcohol changed this compound com
pletely to the amide mentioned above, from which it could, as s tated, 
be regenerated by dehydration with acetic anhydride. As anthranil ic 
nitrile itself is rather resistant to hydrolysis, the ease with which this 
quinazolone nitrile changes to the amide is rather surprising. 

7-Nitro-2-methyi-4-quinazolonyl- ^-(2 ,^-dimethyl- j ,4-dicarbethoxy pyrrole.), 

/ X : CCH, / C ( C H 1 ) : CCOOC 2 H, 
O 2 N . C 6 H , / [ /N<( J '.—Biilow has shown 1 tha t 

x C O . N — / N C ( C H 3 ) : C C O O C 2 H 3 

hydrazines of the type RNHNH1 , or R2N-NH2 condense with diacetosuc-
cinic ester to derivatives of pyrrole. 

Three grams of the 3-aminoquinazolone and four of ethyl diacetosuc-
cinate were dissolved in 40 ec. of glacial acetic acid, the solution boiled 
for three hours, and then concentrated. A small amount of precipitate 
separated on cooling. This was removed, and alcohol added to the mother 
liquor. A white precipitate resulted, which was purified by repeated 
crystallization from alcohol, until it appeared in colorless, shining, minute 
scales, of a constant m. p. of 171 ° (cor.). 

Found: C, 56 .45 ; H, 4 . 8 ; N, 12.86. Calculated for C31H22O7N4: C, 
5 7 . 0 ; H , 4 . 9 7 ; N, 12.67. 

HAVEMEYEEt LABORATORIES, COLUMBIA UNIVERSITY, 
N E W YORK, February 25, 1908. 
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The action of phenvlhydrazine on quinones was first investigated by 
Zincke.'- He. showed t ha t phenvlhydrazine, as well as its salts, acted 

1 hoc. cit. 
- Rer., 16, 15^3. 
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energetically on the quinones of the benzene series with evolution of 
gas, but did not isolate the compounds formed. More recently it was 
shown by one of us, working under the guidance of Dr. J. U. Nef, that if 
the a-hydrogen in phenylhydrazine is displaced by an acyl group the re
sulting compounds condense smoothly with benzo- and naphthoquinones 
in a perfectly normal manner, forming hydrazones.1 Thus, with benzo-
quinone, the action is expressed by the following equation: 

C,H4f + C6H5NAcNH2 = C6HX + H2O. 
^ O ^N-NAcC 6 H 6 

The action of naphthylhydrazine on both benzo- and naphthoqui
nones has also been studied by McPherson and Gore,2 and the results of 
these investigations have had an important bearing in determining the 
constitution of the hydroxyazo compounds. 

Zincke also studied the action of phenylhydrazine on the halogen de
rivatives of the benzoquinones* and found that decomposition occurred, 
accompanied by evolution of nitrogen. An investigation was begun 
in this laboratory to determine the action of acylated phenyrlhydrazines 
on the halogen derivatives of the quinones, and a preliminary paper 
was published.4 Unfortunately the notes on all the work done were de
stroyed by the burning of the laboratory, and it has been possible only 
recently to resume again the investigation. Since a number of other in
vestigators are working in this field, the following report is published 
with the hope that I may be allowed to reserve this phase of the subject 
for investigation. The action of the a-acylated phenylhydrazines on the 
more recently discovered orthobenzoquinone, as well as its halogen de
rivatives, is also being studied with the hope that some light may be 
thrown on the constitution of the hydroxyazo compounds. 

It has been found that the a-acylated phenylhydrazines act on the 
halogen derivatives of the benzoquinones in three different ways, as 
follows: 

i. A regular condensation may take place with the formation of hydra-
zones. One would naturally expect this reaction with the monohalo-
genated quinones, since it is with thse derivatives that hydroxylamine 
most readily condenses to form oximes. So far as the experiments have 
been carried out, it is only with these derivatives that hydrazones are 
formed. With monochlorbenzoquinone the reaction is expressed as 
follows: 

1 Ber., 28, 2414; Am. Chem. / . , 22, 364. 
1 Am. Chem. / . , 25, 485. 
3 Ber., 16, 1563. 
* THIS JOURNAL, 22, 141. 
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C - O C=- O 

Hc/NcCl HC/NCCI 
!| i] + C 8 H 5 N A c N H 2 - , • -, H2(J. 

HCi JCH HCL JCH 
\ / \ / 
• C - O C = N - NAcC6H5 

2. One of the hydrogen atoms in the NH2 group of the hydrazine, 
together with one of the a toms of the quiuone hydrogen, may be re
moved by the oxidizing action of a second molecule of the quiuone. Thus 
with trichlorquinone the action is as follows: 

C-O C-O 
cic/\?ci cic/^cci 

+ C3H5NAcNH, + O - + I U ) . 
ClCl .CH ClC. . C - N I I - N A C C 8 H 5 

C - O C - O 
This reaction is in accord with the fact tha t hydroxylamine, which 

readih ' forms oximes with the monohalogenated quinones, does not, do 
so with the trihalogen derivatives. 

3. One of the hydrogen a toms in the NH 2 group of the hydrazine may 
combine with a chlorine atom of the quiuone, splitting off hydrochloric 
acid. Thus, with tetrachlorquinone, the reaction is expressed by the 
following equat ion: 

C-O C-- O 

CKY XCl C1CX XXl 
J- C6H5NAcNIL, - I + HCl. 

ClCX ,CCl ClC. , C - N H - N A c C 6 H , , 

C - O C - O 

Experimental Part, 
Action 0} a-Bcnzoylphcnyihydrazinc on Monochlorbcnzoqithwne. Mono-

chlorquinonebenzoylphenylhydrazone, 

,CCl — CH. 
O — C< >C = N—NC 7 H 5 OC 6 H 5 . -The chlorquinone was prc-

X C H = C H / 
pared from chlorhydroquiuone by Clark's method.1 Twenty-five grams of 
the chlorhydroquiuone gave 20 grams of the chlorquinone when treated 
with the reagents in the following proportion: Chlorhydroquinonc 25 
g., manganese dioxide 36 g., water 125 c c , sulphuric acid 25 cc. 

Five and four-tenths grams of the chlorquinone and 10 grams of «-ben-
zoylphenylhydrazine sulphate were dissolved by heating in separate 
portions of a mixture of 200 cc. of alcohol and 50 cc. of water. The solu
tions were cooled to room temperature and then mixed and heated slowly 
on a water-bath to from 50° to 60°, the mixture being stirred occasion-

1 Am. Chcm. / . , 14, 555. 
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ally. As the temperature rose a yellow solid separated in the form of 
short, lath-shaped crystals. The mixture was set aside until it had ac
quired the room temperature and the solid was filtered off. A yield of 
6 grams was obtained. The product was nearly pure, and after two 
crystallizations from benzene-ligroin melted sharply at 172.50 and gave 
the following results on analysis: 

Calculated for C19H13N2O2Cl: C, 67.72; H, 3.89; N, 8.34; Cl, 10.53. 
Found: C, 67.70; H, 4.15; N, 8.28; Cl, 10.02. 

Monochlorquinonebenzoylphenylhydrazone is a yellow, crystalline com
pound very difficultly soluble in alcohol and ether. It readily dissolves in 
chloroform and benzene. From benzene it separates in rhomboids with 
faces almost equal in length, while from chloroform it separates in rhom
boids having one axis greatly elongated. It is almost insoluble in ligroin 
and can best be purified by adding ligroin to a concentrated benzene 
solution. Phenylhydrazine acts upon it with evolution of nitrogen, 
although the action is not so energetic as with the corresponding non-
halogenated benzoquinonehydrazone. 

Action of Saponifying Agents on Monochlorquinonebenzoylphenylhydra-
zone.—The hydrazone was saponified by adding sulphuric acid and stir
ring until complete solution took place. The solution was then added 
slowly to water (not the reverse) when a yellow compound was formed, which 
collected on stirring. This was filtered, dried and purified by dissolving 
in ligroin. It separated from the ligroin in yellow, lath-shaped crystals, 
melting at 86°. The compound was soluble in sodium hydroxide and 
corresponded in properties to an hydroxyazo compound. 

Constitution of Monocklorbenzoquinonephenylhydrazone.—In accordance 
with the method of preparation, the hydrazone must have one of the 
following formulas, depending upon whether the hydrazine condenses 
with the oxygen atom in the ortho or in the meta position to the chlorine. 

C=O C=O 

HG 

HC 

•/Ncci H C / \ CH 

CCl \ / C H H C \ / ' 
C = N-NC 7H 6OC 6H 5 C = N-NC 7 H 5 OC 6 H 5 
I. II. 

It has been shown that when the corresponding non-halogenated 
compounds are saponified, hydroxyazo compounds are formed, the hydro
gen which replaces the benzoyl group probably migrating from the nitro
gen to the oxygen. 

Now if formula I is correct, then on saponification one would expect to 
obtain benzeneazoorthochlorphenol, while if formula II is correct, then 
the corresponding benzeneazometachlorphenol would be formed. One 



82O WILLIAM MCPHERSON AND WILBUR L. DUBOIS. 

would naturally expect formula I to be the correct one, since it has been 
shown that hydroxylamine condenses by preference with the oxygen 
atom in the meta rather than in the ortho position to the chlorine. Ac
cordingly, benzeneazoorthochlorphenol was prepared. The following 
method gave a good yield and a fairly pure product: 

Three grams of orthochlorphenol were dissolved in a solution of 7 
grams of sodium hydroxide in 100 cc. of water, and the resulting solu
tion diluted to 1000 ec. To the cold solution was added a solution of 
benzene diazonium chloride made by diazotizing 3.36 grams of aniline 
dissolved in 15 grains of concentrated hydrochloric acid and 30 cc. of 
water with 2.61 grams of sodium nitrite dissolved in 20 ec. of water. 
The resulting solution remained clear. On neutralizing with dilute hy
drochloric acid, the hydroxyazo compound separated. It was purified by re
peated crvstallizations from ligroin, from which it separated in from brown 
to yellow lath-shaped crystals. 

Calcula ted for C1 2H9N2OCl: C, 6 1 . 4 7 ; H , 3 . 9 0 ; N, 12 .07 . 

F o u n d : C, 6 1 . 2 0 ; H , 4 . 1 9 ; N, i 2 .27 . 

The benzeneazoorthochlorphenol so prepared is identical with the 
product obtained by the saponification of chlorbeuzoquinonebenzoyl 
phenylhvdrazonc. Hach of the compounds, as well as a mixture of the 
two, melt at 86°. Each, when benzoylated by the Baumann reaction 
give identical benzoyl derivatives, melting at 1090. Hence, formula I 
given above for the hydrazone, must be the correct one. 

Benzoyl Derivative of Benzeneazoorthochlorphenol, 
^CCl — CH* 

C7H6CO — Cf >C — N = NC6H6.-This was obtained bv Uau 
X CH = CH X 

mann's reaction. After adding the benzoyl chloride, the mixture was 
thoroughlv shaken and allowed to stand until the oily precipitate solidi
fied. The product was easily purified by crystallization from alcohol. 

Calcu la ted for C1 8H1 3N2O2Cl: C, 6 7 . 7 2 ; H , 3 . 8 9 ; N , 8 .34 . 
F o u n d : C, 6 7 . 3 4 ; H , 3 . 9 9 ; N, 8 .62 . 

Benzovlbenzeneazoorthochlorphenol is a reddish yellow compound melt • 
ing at 1090. It is very soluble in hot alcohol and the solution, on cooling, 
becomes almost solid with a mass of curved, hair-like crystals. It is 
very soluble in benzene and moderately so in ether, separating from the 
former in clusters of feather-like crystals and from the latter in clusters 
of needles. It is not identical but isomeric with chlorbenzoquinoneben-
zoylphenylhydrazone. The hydroxyazo compound contains the benzoyl 
group joined to oxygen, while in the hydrazone the benzoyl group is 
joined to nitrogen. 

Action of Reducing Agents on the Two Isomeric Benzoyl Derivatives. 
The hvdroxyazo compound was dissolved in acetic acid, the solution cooled 
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and zinc dust added; the solution at once became clear. The zinc dust was 
removed by nitration. On adding water to the nitrate a white precipi
tate was obtained, which, after purification from benzene-ligroin, melted 
at from 157-158 °. This was dissolved in alcohol and a few drops of a 
solution of ferric chloride added. On standing, the original hydroxy-
azo compound was regenerated and separated from the alcohol in the 
characteristic curved, hair-like crystals. No analysis was made of the 
white compound obtained by the reduction, since its reactions show it 
to be the dihydro derivative of the original hydroxyazo compound of the 
following composition: 

C7H6O-O—c/ Nc-NH-NHC8H6. 
\CH=CH/ 

The isomeric hydrazone, when reduced in a similar way, gave an al
most black solution from which, on the addition of water, a black solid 
separated. While this probably contained benzanilide, it was found 
impossible to get it sufficiently pure to determine its identity beyond 
any doubt. 

Conversion of Monochlorquinonebenzoylphenylhydrazone into Benzoyl-
oxyazochlorphenol.—Willstatter and Veraguth recently have described1 a 
most interesting and important rearrangement of the acyl derivatives of 
quinonephenylhydrazones into the corresponding oxyazo compounds. 
By means of this reaction the chlorquinonebenzoylhydrazone described 
above is readily converted into the isomeric hydroxyazochlorphenol. The 
hydrazone was dissolved in absolute ether and heated for several hours 
with a small amount of anhydrous powdered potassium hydroxide, as 
described by Willstatter and Veraguth. The hydrazone was converted 
almost quantitatively into the isomeric oxyazochlorphenol, the benzoyl 
group migrating from the nitrogen to the oxygen. 

The Action of a-Benzoylphenylhydrazine Sulphate on Monochlorquinone 
in a Solution of Glacial Acetic Acid. B'enzeneazoorthochlotphenol Sul
phate.—Two grams of a-benzoylphenylhydrazine sulphate and 5 .5 grams 
of monochlorquinone were dissolved in separate portions of 40 cc. of 
glacial acetic acid. The solutions were cooled to room temperature, 
then mixed and slowly heated on the water-bath with occasional stirring. 
At about 6o° a mass of dark red, silky needles separated. The mixture 
was set aside until cold and the crystals filtered off and dried. The re
sulting substance was insoluble in all the common organic solvents ex
cept hot glacial acetic acid and acetone, and only sparingly soluble in 
these. It was purified by washing repeatedly with hot benzene. The 
resulting compound melted with decomposition at i88°-i9o°. The 
properties of the compound were similar to the hydrochlorides of the hy-

1 Ber., 40, 1432. 
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droxyazo compounds described by Hewitt and Pope.1 This led to the 
belief that it might be the sulphate of benzeneazochlorphenol. Water was 
poured over it, the mixture heated slightly and filtered. The resulting 
compound was found to be benzeneazoorthochlorphenol. The sulphuric 
acid in the water was determined. 

Calcu la ted for C 1 2 H 0 N 2 C l C H 2 S O 4 : H 2SO 1 , 3 0 . 0 9 . 

F o u n d : H 2SO 1 , 2 9 . 6 5 . 

The formation of this compound is undoubtedly due to the saponifica
tion of the hydrazone at first formed, the resulting oxyazo compound then 
combining with the sulphuric acid originally present in the hydrazine 
sulphate to form the corresponding sulphate. While the hydrochlorides 
of a number of the hydroxyazo compounds have been prepared, so far 
as I know, this is the first sulphate to be described. Other quinoues 
gave similar results, so that this method of preparation would seem to 
be a general one for the preparation of the sulphates of the hydroxyazo 
compounds. 

COLUMBUS, OHIO. 
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During the last academic year the senior author, in conjunction with 
Dr. F. C. Blanck, carried out a somewhat extensive investigation of the 
nitration of ^-substituted aniline derivatives. In the course of this work, 
the results of which have been awaiting publication, in the American 
Chemical Journal since the middle of August, 1907, the need was frequently 
felt for a simple, expeditious method for the determination of the com
position of mixtures of the isomeric nitranilines. Moreover, for our 
purpose, it was necessary that the method should be applicable to rela
tively small quantities of material. The only processes of which we 
have been able to find descriptions in the literature consist of recrystalli-
zations, accompanied, in some cases, by conversion of one or more of the 
nitranilines into some simple derivative. Apart from the question of 
their accuracy, such methods did not appeal to us because they certainly 
involvc a considerable amount of labor, and probably demand for their 
successful operation a relatively large quantity of material. 

Besides their differences in solubility, the nitranilines vary somewhat 
in color, in their strength as bases, and, quite widely, in their melting-

1 Ber., 30, 1624. 
2 B i shop Ting le a n d Blanck , Am. Chem. J., 36 , 605 (1906) . 


