REACTION OF 1,3-DIPHENYLBARBITURIC AND 1,3-DIPHENYL-
2-THIOBARBITURIC ACIDS WITH DIAZOTIZED SULFANILAMIDES
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The reaction of 1,3-diphenylbarbituric and 1,3-diphenyl-2-thiobarbituric acids with diazotized
sulfanilimides gives 1,3-diphenylalloxan and 1,3-diphenyl-2-thicalloxan phenylhydrazones.

The products of the reaction of diazonium salts with 5-unsubstituted and 5-monosubstituted barbituric
and thiobarbituric acids have been known for a long time [1]. Azo coupling with 1,3-diphenylbarbituric and
1,3-diphenyl-2-thiobarbituric acids has received little study. Only products of the coupling with diazotized
aniline and p-nitroaniline have been described [2,3], but no proof for the structures of the compounds was
presented, and the yields were not indicated,

The aim of this work was a study of the possibility of the coupling of variously substituted diazotized
sulfanilamides with 1,3-diphenylbarbiturie and 1,3-diphenyl-2-thiobarbituric acids and the elucidation of
the structures of the reaction products.

The azo coupling was carried out in alkaline media with equimolecular amounts of the reacting sub-
stances, and, in all cases, led to almost quantitative yields of the reaction products (Table 1), regardless
of the character of the substituent in the diazo component:
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I X=0;IVX=5S
Compounds IT and IV are yellow or orange, chromatographically homogeneous, crystalline substances

that were slightly soluble in ethanol, acetic acid, and water, and quite soluble in aqueous alkali solutions
with the formation of colored solutions. Two absorption bands of similar intensity are observed in the UV
spectra of these solutions (Table 1): one up to 250 nm, and the other at 362-390 nm. The long-wave band
of most of thio compounds IV is bathochromically shifted by 12-13 nm as compared with the spectra of

their oxygen analogs.

A model compound with a fixed p-sulfamidophenylazo group (V) in ethanol absorbs in the same region
as the p-aminobenzenesulfamide and 5-benzylbarbituric acid (Fig. 1) used for its synthesis, which is char-
acteristic for compounds with two isolated chromophores [4]. The spectrum of an ethanol solution of the
product of coupling of diazotized sulfanilamide with 1,3-diphenylbarbituric acid has two absorption bands —
one with 2 maximum at 250 nm, and the other at 385 nm — which indicates conjugation of the chromophores,
which is possible in the hydrazone form (IIlz) and impossible in the azodiketo form (A).
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ot The IR spectra of 1,3~diphenylbarbituric and 1,3-
S0 diphenyl-5-benzylbarbituric acids and of model com-
pound V contain a weak band at 1742-1756 cm™!, which
can be ascribed to the absorption of the C = QO bond of
the urea fragment, and an intense band with a maximum
and a shoulder (or two maxima) at 1689-1720 em™?,
which is apparently associated with the absorption of the
B —dicarbonyl fragment of the molecules [5,6]. The spec-
T T ™ /\ - trum of ITa is characterized by a band at 1732 em™!,

- i which can also be ascribed to v, = absorption, and an
intense broad band with maxima at 1684, 1675 (shoulder),
and 1650 cm~!, which are apparently caused by the C =0
stretching vibration of the 4,6 ~dicarbonyl grouping and

the C =N bond. Similar absorption bands are also char-
acteristic for the spectra of the products of the azo
coupling of 1,3-diphenylbarbituric acid with other di-
azotized sulfanilamides and also for the thio analogs of

the hydrazones (IV) (Table 1).

50

400+

501

3,00

Fig.1. Electronic spectra of alcohol solutions
of: 1) sulfanilamide (); 2) 1,3-diphenylbarbi-
turicaecid (I1); 3) 5-benzyl-1,3-diphenylbarbi-~
turicacid(I); 4) p-sulfamidophenylhydrazone
of 1,3-diphenylalloxan (IV); 5) 5~benzyl-5-(p-
sulfamidophenylazo)-1,3-diphenylbarbituric
acid (V).

Thus the spectral data exclude the azodiketo form (A) of the products of azo coupling and are evidence
in favor of the hydrazone forms II and IV, possibly with intramolecular hydrogen bonding (B). The azo-enol
form (C) is also unlikely, since the form of the UV spectrum of IIla does not change in acidified ethanol.
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Our conclusions are in agreement with those of other authors regarding the structures of similar
products of the coupling of diazotized aromatic amines with 1,2-diphenyl-3,5-dioxopyrazolidine [7].

In contrast to V, which is incapable of keto-enol tautomerism, hydrazones Illa-h and IVa-h are less
mobile during chromatography on alkaline aluminum oxide and more mobile on acidic aluminum oxide or
when an acidic system of solvents is used, Moreover, the thiobarbituric acid derivatives are less mobile
than their oxygen analogs (Table 1) on alkaline aluminum oxide.

EXPERIMENTAL

General Method for the Preparation of 1,3-Diphenylalloxan and 1,3-Diphenyl-2-thioalloxan Hydrazones
(IIla-h, IVa-h). A 0.001 mole sample of the appropriate sulfanilamide was dissolved in 2 ml of water and
0.5 ml of 10% sodium hydroxide, the solution was cooled to 0-5°, 0.0011 mole of sodium nitrite in 0.5 ml of
water was added, and 1 ml of 18% hydrochloric acid was then added with stirring. A solution of 0.001 mole
of 1,3-diphenylbarbituric [8] or 1,3-diphenyl-2-thiobarbituric acid [8] in 4 ml of 10% sodium hydroxide was
added to the precipitate. After stirring at 0-5° for 20 min, the mixture was acidified with acetic acid, al-
lowed to stand for 2 h, and the precipitate was removed by filtration and dried in a vacuum desiccator. The
precipitate was recrystallized from a suitable solvent and dried in vacuo, The properties of the synthesized
compounds are presented in Table 1.

5-Benzyl-5-(p-sulfamidophenylazo)-1,3-diphenylbarbituric Acid (V). A 0.001 mole sample of p-amino-
benzenesulfamide in 1 ml of concentrated hydrochloric acid was cooled to 0-5°, and 0.0011 mole of sodium
nitrite in 1 ml of water was added with stirring. A solution of 0.001 mole of 5-benzyl-1,3-diphenylbarbituric
acid [9] in 6 ml of 10% sodium hydroxide wasthen added, the mixture was stirred at 0.5° for 10 min,
acidified with acetic acid, and allowed to stand for 3 h. The precipitate was removed by filtration and
dried in a vacuum desiccator. It was then recrystallized from alcohol—water and vacuum dried. The prop-
erties of compounds V are presented in Table 1.

The UV spectra of solutions in ethanol and in 0.1 N aqueous NaOH were recorded with an SF-4A spec-
trophotometer in thin (10 mm) layers and concentrations of 2 - 10™° M. The IR spectra of mineral oil sus-
pensions were obtained with an IKS-14 spectrophotometer. The chromatography was carried out in a thin,
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loose layer of "for chromatography" Al,Os, produced by the Donetsk Chemical Reagent Plant, on 12 by 12
plates with a range of 10 em and a layer thickness of 0.5 mm. The substances to be chromatographed were
applied in about 0.001 ml (1% ethanol solutions) amounts, All of the substances were detected in UV light.
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