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HETERORING CONTRACTION IN 1-DIAZOANTHRAPYRIDONE*

M. V. Kazankov, N. P. Makshanova, UDC 547,75 : 542,952
and E. G. Kuznetsova

Anthrapyridone-1-diazonium salts are converted with ring contraction to pyrroloanthrone-1-
carboxylic acid and, in the presence of alcohols, to its esters.

Pyrroloanthrone (6H-7naphth[1,2 ,3-cd]indol-6~one) and its derivatives are difficult to obtain, and little
study has been devoted to them. We have found a new method for the preparation of this heterocyclic polycon-
densed system — contraction of the ring in anthrapyridone-1-diazonium salts (1~diazo-7H-dibenz [f,ijlisoquino-
line-2,7[3H]-dione) (I) to give pyrroloanthrone-1-carboxylic acid (II). Since, as shown in [2], the starting
1-aminoanthrapyridine and its substituted derivatives are extremely accessible, this method may have prepa-
rative value,

Salts I, which we obtained for the first time in the form of the hydrosulfates, tetrafluoroborates, and
perchlorates, are stable crystalline substances. They undergo conversion to acid II even when they are dis-
solved in water, and the reaction is accelerated by the addition of alkalis, heating, and irradiation with day-
light or UV light, The reaction proceeds instantaneously in strongly alkaline media, but small amounts of im-
purities (primarily 1-hydroxyanthrapyridone) are observed in this case. To reduce the amount of impurities
and achieve high yields of acid 1I, it is expedient to carry out the reaction under the influence of weaker alka~
line agents (for example, alkali~-metal acetates or carbonates) and in mixtures of water and organic solvents.
Derivatives of acid II that contain substituents in the anthrone fragment can also be obtained under the same
conditions, as shown in the case of the synthesis of 3-methyl-5-bromopyrroloanthrone-l-carboxylic acid (HI)
(Table 1).

- + + |
A Ny | NH N Xy
OH_
Q00 == 0U0-0O
} !

i vit u

The structure of product Il was proved by decarboxylation to pyrroloanthrone IV and subsequent aryla-
tion with bromobenzene to give N-phenylpyrroloanthrone V, which was identical to the substance synthesized
by an independent method by cyclization of N-(l-anthraquinonyl)~N-phenylglycine VI [3].

* See [1] for our preliminary communication.

Scientific-Research Institute of Organic Intermediates and Dyes, Moscow 103787. Translated from
Khimiya Geterotsiklicheskikh Soedinenii, No. 8, pp. 1103-1105, August, 1977, Original article submitted No-
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TABLE 1. Pyrroloanthrone-1-carboxylic Acids and Their Methyl

Esters
mp, “C Found, % Cale., % =
L8 (crystalli- ound, 7o Empirical - o
gg R ®| R |zation sol- formula )
O A vent) c lul Hlg | N c IH’ Hg | N
IH H H - 73,0138] — 15,6|CisHsNO; 73,0135 — 15,3192
(aqueous
acetone) i
HITH CH:| Br —* 57,312.5| 22,8 13.9| CixH,oBrNO; |57,312,7| 22,5 {4,090
- |[(aqueous (Br) (Br)
dioxane)
VIIT CH3 | H H 246-—2475 738143} — |51 Cy;H(NO; 7361407 — |5,0180
(benzene)
IX | CH,| CHa| Br |Above 350 [58,6(3,3] 21,6 {3.9|CsH,;BrNO; [58,4]3,2 (281,6 38163
benzene) (Br) r)
X|{CHy| H Cl (29‘2—-293 66,013.3] 11,0 |4.3{C;H(CINO; [65,613,2] 11,4 |4,5|65
(benzene) (ch (ch
* Compounds II and IIT decompose above 300°C,

(I:H,coou

Vi

Ring contraction is characteristic for various diazo compounds that are capable of undergoing conver-
sion to an o-quinone diazide form [4]. In our case the formation of an unstable intermediate, which evolves
nitrogen to give acid II, can also be observed when the reaction is carried out in moderately alkaline (H ~ 10)
or close-to-neutral media. When a solution of diazonium sulfate I, which is red (\ max 530 nm), is diluted or
made alkaline with sodium acetate, a violet-blue substance A max 980 nm) is formed (Fig. 1). The latter, in
contrast, to diazonium salt I, passes from the aqueous layer to the organic solvents and on acidification is re-
coverted to starting salt I. The IR spectrum of a chloroform solution of the compound contains the band of a
diazo group at 2190 em™", which is shifted to the low-frequency side as compared with the VN band of diazo-
nium salts I 2230 cm 1) A comparison of the data obtained in this study with the known proper’ues of quinone
diazides [4] makes it possible to assign quinone diazide structure VII to this compound.

It is known that the rearrangement of diazo carbonyl compounds in the presence of alcohols or amines
leads to the formation of, respectively, esters and amides of carboxylic acids [3]. Proceeding from this, we
attempted to accomplish similar transformations for diazo compound I. We found that the action of amines’

3,50
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Fig. 1. Absorption spectra of anthrapyridone-
1-diazonium hydrosulfate: 1) in water; 2) in a
buffer solution at pH 9.8.
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does not give amides of acid II but leads to the formation of 1-aminoanthrapyridone; this is evidently associated
with the intermediate formation of diazoamino compounds, At the same time, esters of acid IT are formed in
the presence of alcohols, Thus methyl esters VIII-X (Table 1) were obtained by treatment of diazonium salt I
and its derivatives with sodium carbonate in methanol—dioxane, The methyl esters, in contrast to the acids
themselves, are quite soluble in organic solvents, and this makes them more convenient starting compounds

for subsequent transformations. ’ ’

EXPERIMENTAL
The absorption spectra of the compounds were recorded with a Perkin— Elmer 402 spectrophotometer.

Anthrapyridone-1-diazonium Hydrosulfate (I). A total of 8 ml (8 mmole) of a 1 N solution of nitrosylisul-
furic acid was added to a suspension of 2 g (7.64 mmole) of 1~aminoanthrapyridone in 50 ml of glacial acetic
acid, and the mixture was stirred for 2 h. The resulting red crystals were removed by filtration, washed with
ether, and dried in a vacuum desiccator to give 2 g (70%) of salt I with mp 183-185°C (dec.). Found: C 51.4;

H 2.3; N 10.9; S 8.6%. CigHgN;0;S. Calculated: C 51.7; H2.4; N 11.3; S 8.6%. : :

4~Methyl-6-bromoanthrapyridone-1-diazonium and 6~chloroanthrapyridone-1-diazonium hydrosulfates
were similarly obtained. ‘

Pyrroloanthrone-1- carboxylic Acids (I, I). The appropriate anthrapyridone-1-diazonjum hydrosulfate
25 g (55.7-70.5 mmole)] was added to a mixture of 500 ml of dioxane, 100 ml of water, and 25 g @236 mmole) of
sodium carbonate, and the mixture was heated to 45°C for 30 min. It was then poured into 2.5 liters of water,
and the resulting precipitate was removed by filtration, washed, and dried to give acids IT'or III (Table 1).

Methyl Pyrroloanthrone-1-carboxylates (VII-X). A 25-g (55.7-70.5 mmole) sample of the appropriate
diazo compound was added to a mixture of 500 ml of dioxane, 100 ml of methanol, and 25 g 236 mmole) of an-
hydrous sodium carbonate, and the mixture was heated to 70°C for 20 min. It was then diluted with 2.5 liters
of water, and the resulting precipitate was removed by filtration, washed, dried, and chromatographed on Al,Os
(elution with chloroform) to give esters VIII-X (Table 1).

Pyrroloanthrone (IV). This compound was obtained by decarboxylation of acid II in a vacuum sublimator
at 300-310°C (10 mm). Chromatographic purification on Al,O; (elution with chloroform) gave the product, with
mp 258-260°C (from benzene) (mp 250-251°C [6]), in 48% yield.

N-Phenylpyrroloanthrone (V). A mixture of 0,9 g (4 mmole) of pyrroloanthrone IV, 3.5 ml 30 mmole) of
bromobenzene, 0.35 g (I mmole) of cuprous bromide, and 70 ml of nitrobenzene was refluxed for 16 h, after
which it was cooled and filtered. The nitrobenzene was removed from the filtrate by steam distillation, and
the solid was removed by filtration, dried, and subjected to chromatographic purification on AL,O; (elution
with chloroform) to give 0.6 g (51%) of anthrone V with mp 226°C (from alcohol). Compound V was identical
with respect to its melting point and IR spectrum to the compound obtained by the method in [3].
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