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The coupling of benzimidazolo[2', 1":2, 3]thiazolidin-4-one with
benzenediazonium chlorides in acetic acid in the presence of sodium
acetate at pH 4.5-4.0 has yielded 5-arylazo derivatives of the thiazo-
lidone, By a study of the IR and UV spectra of the aryl derivatives of
benzimidazolo[2', 1":2, 3]thiazolidin-4-one synthesized, it has been
shown that the latter has the azo structure.

It is known that the hydrogen atoms of the methylene
group of benzimidazolo[2',1": 2, 8]thiazolidin-4-one
(I) possess a high mobility, which is shown by the ca-
pacity of I for reacting with aldehydes, ketones, ni-
troso compounds, and diazonium salts to form 5-ben-
zylidene, azomethine, and azo derivatives of the thi-
azolidin-4-one [1, 2].

The object of the present work was to study the re-
action of I with the diazonium chlorides obtained from
aniline and p-nitro-, p-sulfamoyl-, p-carboxy-, and
p-sulfoanilines, and also to study the structure of the
phenylazo derivatives of I obtained by IR and UV spec-
troscopy. The experiments on the coupling of I with
the above-mentioned benzenediazonium salts in an al-
kaline medium gave negative results in view of the
instability of the thiazolidone ring in I to the action of
alkaline agents. When I was coupled in aqueous solu-
tions of caustic soda (2-5%), 2-benzimidazolylthio-
acetic acid, contaminated with the products of de-
composition of the diazonium compound, was isolated
from the reaction mixture.

Coupling of I with benzenediazonium salts in glacial
acetic acid in the presence of anhydrous sodium ace-
tate at a pH of 4.5—5.0 gave the 5-phenylazo deriva-
tives of I with a yield of about 70% (compounds II-VI).
The properties of the azo compounds obtained are
given in the table.

H R=C;H;
{1l R=p-NO,—C;H,
IV R=p-H,;N—S0,—CgH,
V R=p-HOOC—C;H,
VI R=p-HO,S—C;H,

"Azo derivatives II-VI synthesized consist of yellow
or orange-yellow microcrystalline powders readily
soluble in aqueous solutions of alkalies with the for-
mation of a crimson-red color. When the alkaline solu-
tions were acidified, the azo compounds were preci-
pitated unchanged. The azo derivatives II, IV, V, and
VI were not reduced at the N=N bond by sodium hydro-
sulfite either in ethanol or in alkaline medium. Nega-
tive results were obtained in experiments on the re-
duction of II and VI with Raney nickel in ethanol at
temperatures of 30 and 70° C. Reduction of II, V, and
VI with zinc dust in an aqueous ammoniacal medium
apparently stopped at the stage of the formation of the
hydrazo compound, which can explain the partial de-
coloration of the dye solutions observed in the experi-
ments and the appearance of the original coloration
when the solutions were allowed to stand in the air.

In order to study the structure of theazo compounds
synthesized, their IR and UV spectra were investigated.
From a consideration of the IR spectra of compounds.
II-IV and a comparison of them with the IR spectrum
of the initial I (Fig. 1), it follows that in the region of
the stretching vibrations of the double bonds a clear
absorption band appeared in the spectra of the azo
compounds in the 1550—1575 em™? region which was
absent from the IR spectrum of I. This band does not
overlap the band of the stretching vibrations of the
C==N bond and the bands appearing in the 1550—1575
em™? region in the IR spectra of II-1IV to be assigned
to the stretching vibration of the N=N bond [3, 4].

Absence from the IR spectra of absorption bands
associated with the stretching vibrations of the imino
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group =NH (3400-3300 em™?) permits the assumption
that the compounds synthesized exist in the azo form.

The UV spectra of azo compounds II and IIT (Fig. 2)
are characterized by the presence of absorption max-
ima at 382 and 400 nm, respectively, which are con-
nected with the presence of an azo group in them.
Bathochromic shift of the absorption maximum of the
N=N group by 18 nm, observed in the UV spectrum of
the 5-p-nitrophenylazo derivative IIl, is a confirma-
tion of the existence of III in the azo form [5, 6].

EXPERIMENTAL

Synthesis of the arylazo derivatives of benzimidazolo[2’,1":2, 3]~
thiazolidin-4-one (II~VI). The aryldiazonium chloride obtdined by
the diazotization of 0.01 mole of aniline or p-nitro, p-sulfamoyl-,
p-carboxy-, or p-sulfoaniline with sodium nitrite [7] was added drop-
wise to 1.9 g (0.01 mole) of I dissolved in 50 ml of glacial acetic
acid. Azo coupling took place at a temperature of 10-15° C in the
presence of 3.8-4.0 g of anhydrous sodium acetate, which was added
in portions during the reaction. The azo derivatives separated out in
the form of yellow and yellow-orange microcrystalline precipitates
when the reaction mixture was diluted with water, Characteristics of
the arylazo derivatives obtained are given in the table.

Attempts to reduce the arylazo derivatives II, V, and VI. a)
with sodium hydrosulfite. An aqueous solution of 0.01 mole of sodium
hydrosulfite was added to a boiling solution of 0.002 mole of an azo
compound in 50 ml of ethanol. Heating was continued for 1 hr 30 min,
A mixture of the substance isolated from the reaction mixture and the
initial azo compound gave no depression of the melting point. The
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Fig. 1. IR spectra of: 1) benzimida-
zolo[2',1': 2, 3]thiazolidin-4-one (I);
2) 5-phenylazobenzimidazolo[2',1': 2,
3Jthiazolidin-4~-one (II); 3) 5~p-nitro-
phenylazobenzimidazolof2',1': 2, 3]
thiazolidin~4~one (III); 4) 5-p-sulfa-
moylphenylazobenzimidazolo[2',1":
2, 3Jthiazolidin-4-one (IV).

same negative results were obtained in experiments on the reduction of
I, and IV, and VI with sodium hydrosulfite in an alkaline medium
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(0.4~5.0% aqueous solutions of caustic soda and 5~10% solutions of

sodium carbonate) at temperatures of 50 and 80° C.
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Fig. 2. UV spectra of:
1) 5-phenylazobenzimi-
dazolo [2',1';2, 3]thia-
zolidin-4-one (II); 2)

5-p-nitrophenylazoben-
zimidazolo [2',1':2, 3]
thiazolidin-4-one (III).

b) With zinc dust in an aqueous ammoniacal medium. In experi-
ments on the reduction of the azo compounds with zinc dust in 5%
ammonia solution at 50~60° C, a change in the original coloration of
the solutions of the azo compounds from orange-red to yellow was
observed, On standing in air, the original coloration of the solutions
was restored, and when the alkaline solutions were acidified the initial
azo compounds precipitated.

The IR spectra were recorded on a UR-10 infrared spectrometer
using KBr, NaCl, and LiF prisms., The samples were investigated in
compressed KBr tablets.

The UV spectra were measured on an SF-4 spectrophotometer in
methanol at a concentration of the substances of 1 X 104 M.
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