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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' ,  I ' :2, 3]thiazolidin-4-one synthesized, it has been 
shown that  the latter has the azo structure. 

It i s  known tha t  the hydrogen  a t o m s  of the  m e t h y l e n e  
group  of b e n z i m i d a z o l o [ 2 ' ,  1 ' :  2, 3 ] t h i a z o l i d i n - 4 - o n e  
(I) p o s s e s s  a high mob i l i t y ,  which is  shown by the c a -  
p a c i t y  of I fo r  r e a c t i n g  with  a ldehydes ,  ke tones ,  n i -  
t r o s o  compounds ,  and d iazon ium s a l t s  to f o r m  5 - b e n -  
zy l idene ,  a z o m e t h i n e ,  and azo  d e r i v a t i v e s  of the th i -  
a z o l i d i n - 4 - o n e  [1, 2]. 

The ob j ec t  of the  p r e s e n t  work  was  to s tudy the r e -  
ac t ion  of I wi th  the  d i azon ium c h l o r i d e s  ob ta ined  f r o m  
an i l ine  and p - n i t r o - ,  p - s u l f a m o y l - ,  p - c a r b o x y - ,  and 
p - s u l f o a n i l i n e s ,  and a l so  to s tudy the s t r u c t u r e  of the 
phenylazo  d e r i v a t i v e s  of I ob ta ined  by IR and UV s p e c -  
t r o s c o p y .  The e x p e r i m e n t s  on the coupl ing  of I wi th  
the  a b o v e - m e n t i o n e d  b e n z e n e d i a z o n i u m  s a l t s  in an a l -  
ka l ine  m e d i u m  gave nega t ive  r e s u l t s  in view of the  
i n s t a b i l i t y  of the  th i azo l idone  r i n g  in I to the ac t ion  of 
a lka l ine  agen t s .  When I was  coupled  in aqueous  so lu -  
t ions  of caus t i c  soda  (2-5%), 2 - b e n z i m i d a z o l y l t h i o -  
a ce t i c  ac id ,  c o n t a m i n a t e d  with the p r o d u c t s  of de -  
c o m p o s i t i o n  of the  d iazon ium compound,  was  i s o l a t e d  
f r o m  the r e a c t i o n  m i x t u r e .  

Coupl ing  of I wi th  b e n z e n e d i a z o n i u m  s a l t s  in g l a c i a l  
a ce t i c  ac id  in the  p r e s e n c e  of anhydrous  sod ium a c e -  
t a te  at  a pH of 4 . 5 - 5 . 0  gave the 5 -pheny lazo  d e r i v a -  
t ives  of I wi th  a y i e l d  of about  70% (compounds I I - V I ) .  
The p r o p e r t i e s  of the azo compounds  ob ta ined  a r e  
given in the t ab le .  
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II R= C~H5 

III R = p - N O 2 - - C 6 H 4  

I V  R = p - H z N - - S O 2 - - C 6 H 4  

V R=p-HOOC--C6H4 

VI R=p-HO3S--C6H4 

A z o  d e r i v a t i v e s  I I - V I  s y n t h e s i z e d  c o n s i s t  of ye l low 
o r  o r a n g e - y e l l o w  m i c r o c r y s t a l l i n e  pow de r s  r e a d i l y  
so lub le  in aqueous  so lu t ions  of a l k a l i e s  with the f o r -  
m a t i o n  of a c r i m s o n - r e d  c o l o r .  When the a lka l i ne  so lu -  
t ions  w e r e  ac id i f i ed ,  the azo compounds  w e r e  p r e c i -  
p i t a t e d  unchanged.  The azo  d e r i v a t i v e s  II, IV, V, and 
VI w e r e  not r e d u c e d  at  the  N=N bond by sod ium h y d r o -  
su l f i t e  e i t h e r  in e thanol  o r  in a lka l i ne  m e d i u m .  Nega-  
t ive  r e s u l t s  w e r e  ob ta ined  in e x p e r i m e n t s  on the r e -  
duct ion of II and VI with  Raney  n icke l  in e thanol  at  
t e m p e r a t u r e s  of 30 and 70 ~ C. Reduc t ion  of II, V, and 
VI with  z inc  dust  in an aqueous  a m m o n i a e a l  m e d i u m  
a p p a r e n t l y  s topped  at  the s t age  of the f o r m a t i o n  of the  
hyd ra z o  compound,  which can expla in  the p a r t i a l  de -  
c o l o r a t i o n  of the dye so lu t ions  o b s e r v e d  in the e x p e r i -  
m e n t s  and the a p p e a r a n c e  of the  o r i g i n a l  c o l o r a t i o n  
when the so lu t ions  w e r e  a l lowed  to s t and  in the a i r .  

In o r d e r  to s tudy the s t r u c t u r e  of the  azo compounds  
s y n t h e s i z e d ,  t h e i r  IR and UV s p e e t r a w e r e  i nves t i ga t ed .  
F r o m  a c o n s i d e r a t i o n  of the IR s p e c t r a  of c o m p o u n d s  
I I - I V  and a c o m p a r i s o n  of t hem with  the IR s p e c t r u m  
of the in i t i a l  I (F ig .  1), i t  fo l lows that  in the r eg ion  of 
the  s t r e t c h i n g  v i b r a t i o n s  of the double bonds a c l e a r  
a b so rp t i on  band a p p e a r e d  in the s p e c t r a  of the azo 
compounds  in the  1550--1575 cm -1 r e g i o n  which was 
absen t  f r o m  the I1R s p e c t r u m  of I .  This  band does  not 
o v e r l a p  the band of the s t r e t c h i n g  v i b r a t i o n s  of the 
~ N  bond and the bands  a p p e a r i n g  in the  1550-1575 
c m  -1 r eg ion  in the IR s p e c t r a  of I I - I V  to be a s s i g n e d  
to the s t r e t c h i n g  v i b r a t i o n  of the N==N bond [3,4].  

Absence  f r o m  the IR s p e c t r a  of a b s o r p t i o n  bands  
a s s o c i a t e d  with the s t r e t c h i n g  v i b r a t i o n s  of the imino  

5 - A r y l a z o  D e r i v a t i v e s  of Be nz imida z o lo  [2 ', 1 ' :  2, 3 ] t h i a z o l i d i n - 4 - o n e  

I! 

IIl 

IV 

V 

VI 

Ary l  

I Phenyl  

p -Ni t ropheny l  

p -Su l f amoy lpheny l  

p~Carboxyphenyl  

p -Su l fopheny l  

Mp,  ~ 
(so lvent )  

255,5--256.0 
(ethanol) 

283.0--284.0 
(n-propanol) 

242.0--245.0 
(ethanol) 

307.5--308.0 
(ethanol) 

above 330,0 
(water) 

Empi r i ca l  Found ,  
f o r mu l a  

C r H  

i C~sH]oN,OS 60.84 Id.78 
61 08,3.46 

52.8113.07 C~sHgNsOaS 52.94 9.91 

CIsHI1N~O3Sz 48,01 i2,61 
47.96 12.58 

CIGHIoN4OsS 56.98 i3.17 
57.03 13.21 

C~sH~oN404S2 ' 4H2C 40 .64  13.84 
40.27 13.87 

% Calculated, % 
I i 

F C ~z N ! H I  N 

53.09,265 2065,3~  

ii:!i 23~  f92  1221 ;~ 
IG'41~.. ' ' . . . 
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g r o u p  = N H  ( 3 4 0 0 - 3 3 0 0  c m  -1) p e r m i t s  t h e  a s s u m p t i o n  

t h a t  t h e  c o m p o u n d s  s y n t h e s i z e d  e x i s t  i n  t h e  a z o  f o r m .  

T h e  UV s p e c t r a  of  a z o  c o m p o u n d s  II a n d  III  ( F i g .  2) 

a r e  c h a r a c t e r i z e d  by  t h e  p r e s e n c e  of a b s o r p t i o n  m a x -  

i m a  a t  382 a n d  400  n m ,  r e s p e c t i v e l y ,  w h i c h  a r e  c o n -  

n e c t e d  w i t h  t h e  p r e s e n c e  of a n  a z o  g r o u p  i n  t h e m .  

B a t h o c h r o m i c  s h i f t  of  t h e  a b s o r p t i o n  m a x i m u m  of t h e  

N==N g r o u p  by  18 r im,  o b s e r v e d  in  t h e  UV s p e c t r u m  of  

t h e  5 - p - n i t r o p h e n y I a z o  d e r i v a t i v e  III ,  i s  a c o n f i r m a -  

t i o n  of  t h e  e x i s t e n c e  of III  i n  t h e  a z o  f o r m  [5, 6].  

E X P E R I M E N T A L  

SynthesEs of the arylazo derivatives of benzimidazolo[2' , l ' :2,3]-  
thiazolidin-4-one (II-VI). The aryldiazonium chloride obtained by 
the diazotization of 0.01 mole of aniline or p-nitro, p-sulfamoyI-, 
p-carboxy-, or p-sulfoaniline with sodium nitrite [7] was added drop- 
wise to 1.9 g (0.0t 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 rain. 
A mixture of the substance isolated from the reaction mixture and the 
initial azo compound gave no depression of the reciting point. The 
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F i g .  1. IR s p e c t r a  of:  1 ) b e n z i m i d a -  

z o l o  [2 ' ,  1 ': 2, 3 ] t h i a z o l i d i n - 4 - o n e  (I) ; 

2) 5 - p h e n y l a z o b e n z i m i d a z o l o [ 2 ' ,  1 ' :  2,  

3 ] t h i a z o l i d i n - 4 - o n e  (II);  3) 5 - p - n i t r o -  
p h e n y l a z o b e n z i m i d a z o l o  [2 ' ,  1 ' :  2,  3] 

t h i a z o l i d i n - 4 - o n e  (III) ;  4) 5 - p - s u l f a -  
m o y l p h e n y l a z o b e n z i m i d a z o l o [ 2 ' ,  1 ' :  

2, 3 ] t h i a z o l i d i n - 4 - o n e  (IV). 

same negative results were obtained in experiments on the reduction of 
II, and IV, and VI with sodium hydrosulfite in an alkaline medium 

(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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F i g .  2. UV s p e c t r a  of:  

1) 5 - p h e n y l a z o b e n z i m i -  

d a z o l o  [2 ' ,  1 ' ;  2, 3 ] t h i a -  

z o l i d i n - 4 - o n e  (II); 2) 

5 - p - n i t r o p h e n y l a z o b e n -  

z i m i d a z o l o  [2 ' ,  1 ' :  2,  3] 

t h i a z o l i d i n - 4 - - o n e  (III).  

b) With zinc dust in an aqueous ammoniaeal 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 orang e-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 Ill spectra were recorded on a UR-10 infrared spectrometer 
using KBr, NaC1, 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 10 -4 M. 
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