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SYNTHESIS OF 5-ARYLA ZO-2-THIOHYDANTOLNS 

S. N. B a r a n o v  and T. V. P e r o v a  

K h i m ~ a  G e t e r o t s t k [ [ e h e s k i k h  Soedinenii~ Vol.  3, No. Z, pp. 

UDC 547.783 + 543.422 + 668.8 

The methylene  group of 2-thiohydantoin reacts with diazonium saks 
to give azothiohydantoins, whose longwave absorption maximum is 
shifted hypsochromically as compared with the corresponding azorho- 
danineS, and bathchromically col-npared with azohydantoins. 

Introduction of an acetyl  group, particularly of benzoyl, at position 
1 in the hydantoin ring causes considezable bathochromic displacement 
of the absorption max im um,  while introducing a phenytsulfonyl group 
leaves the absorption m a x i m u m  unaffected. 

A n u m b e r  of pub l i ea t ions  [1-41 d e s c r i b e  dyes  c o n -  
ta in ing  the t h i azo l id ine  r ing .  It was of i n t e r e s t  to 
i n v e s t i g a t e  the p o s s i b i l i t y  of syn thes i z ing  azo  dyes  
con ta in ing  a hydanto in  r ing ,  and to follow the e f fec t  
of substituents on the colors 
tained. 

Azo dyes of the following 

of the  compounds  o b -  

s t r u c t u r e  w e r e  obta ined:  

X~ ~ O=C--NM K O~C~NH 

R R 

They  a r e  powde r s  of v a r i o u s  c o l o r s ,  of d i f f e r en t  
c o l o r s ,  r ang ing  f r o m  pa le  ye l low to r e d d i s h  o range ,  
s l i gh t ly  so lub le  in a l k a l i e s ,  to give  deep ly  c o l o r e d  

so lu t ions  (see Table) .  
The compounds  a r e  c apab l e  of a z o - h y d r a z o n e  

t a u t o m e r i s m .  It is  known [5] tha t  i n t roduc t ion  of 
e l ec t ron- -dona t ing  subs t i t uen t s  into the d iazo  c o m p o -  
nent  sh i f t s  the e q u i l i b r i u m  t o w a r d s  the azo  s t r u c t u r e ,  
whi le  i n t roduc t ion  of e l e c t r o n - a c c e p t i n g  subs t i t uen t s  
sh i f t s  i t  t o w a r d s  the h y d r a z o n e  s t r u c t u r e ,  which  
a l so  shows up by a sh i f t  of the longwave a b s o r p t i o n  
m a x i m u m .  Thus ,  if  in the  c a s e  of I (Table)  Z.ma x is  
a t  415 rap, for  I I i t i s  a t  416 rag,  and for  ! I I a t 4 2 3  
m~, i . e .  t h e r e  is  a b a t h o c h r o m i e  shif t ,  ev idenced  by 
i n c r e a s e  in the p r o p o r t i o n  of azo  s t r u c t u r e  as  we 
p a s s  f r o m  I to II and then to III. 

A b a t h o c h r o m i c  sh i f t  is a l s o  o b s e r v e d  when e l e -  
t r o n - a c c e p t i n g  s u b s t i t u e n t s  a r e  i n t roduced  a t  p o -  
s i t ion  1 in the hydanto in  r i ng ,  and in t roduc t ion  of a 
benzoy l  g roup  g ives  r i s e  to a l a r g e r  b a t h o c h r o m i c  
e f fec t  than does  i n t roduc t i on  of an a c e t y l  one (cf. 
IV, VII, and IX, Tab le ) .  

T h e r e  the  b a t h o c h r o m i c  sh i f t  m u s t  p r o b a b l y  be 
a s c r i b e d  not  to sh i f t  the a z o - h y d r a z o n e  e q u i l i b r i u m ,  
but  m o s t  p r o b a b l y  to e q u a l i z a t i o n  of e l e c t r o n  d e n -  
s i ty  in the con juga t ed  cha in  under  the ac t ion  of s u b -  
s t i t uen t s  and e n e r g y  coupl ing  of e x t r e m e  s t r u c t u r e s  in 

the azo  dye [5]. 
In t roduc t ion  of a su l fony l  g r o u p  at  pos i t i on  1 does  

not  a f f ec t  the  pos i t i on  of the a b s o r p t i o n  m a x i m u m ,  
and th is  is  in a g r e e m e n t  wtih r e s u l t s  of s tudy of UV 

326--328, 1967 

s p e c t r a  in o the r  sulfo d e r i v a t i v e s  [6]. R e p l a c e m e n t  
of the thione group  a t  pos i t ion  2 by e a r b o n y l  g ives  
r i s e  to a l a r g e  h y p s o c h r o m i c  sh i f t  of the longwave 
a b s o r p t i o n  m a x i m u m  (cf. I and XI, Table ) .  When the 
>NH group a t  pos i t ion  1 in the th iohydanto in  r ing  is 
r e p l a c e d  by su l fur ,  i . e .  on pa s s ing  to a z o r h o d a n i n e s ,  
the a b s o r p t i o n  m a x i m u m  is  d i s p l a c e d  by 1 0 - 2 0  m#. 
Thus pheny lazorhodan ine  has  an a b s o r p t i o n  m a x i m u m  
at  425 rap, n - t o l y l a z o r h o d a n i n e  a t  430 rap, and p -  
me thoxypheny lazo rhodan ine  at  445 rap. 

T h e s e  r e s u l t s  a g r e e  with what  has  p r e v i o u s l y  been  
found r e g a r d i n g  r e g u l a r i t i e s  in o ther  d e r i v a t i v e s  of 
the azo l id ine  s e r i e s  [7, 8]. 

The t ab le  shows the azohydan to ins  s y n t h e s i z e d ,  
and s o m e  of t h e i r  p r o p e r t i e s .  

EXPERIMENTA L 

1 - A c e t y l  and 1 - b e n z o y l - 2 - t h i o h y d a n t o i n  w e r e  p r e -  
p a r e d  by known me thods  [9, 10]. 

2 -Th iohydan to in .  1 - A c e t y l - 2 - t h i o h y d a n t o i n  was r e -  
f luxed with 10% HCt fo r  1 h r ,  and a f t e r  coo l ing  the 
p r e c i p i t a t e  was f i l t e r e d  off and r e c r y s t a l l i z e d  f r o m  
w a t e r ,  y i e l d  70%, m p  226-228  ~ (decomp),  c o r r e s -  
ponding to the l i t e r a t u r e  da ta  [9, 10]. 

1 - P h e n y l s u l f a n y l - 2 - t h i o h y d a n t o i n .  A m i x t u r e  of 
2.1 g (0.01 mole)  b e n z o y l s u l f o g l y c i n e ,  1.2 g (0.015 
mole)  NaCNS, and 10 ml  Ac20  was hea t ed  for  30 rain 
(until  a homogeneous  v i s c o u s  ye l l ow  m a s s  was  fo rmed) .  
After cooling, 50 rnl water was added. The precipitate 
was filtered off, washed wRh water, and dried, yield 
35%. The product was recrystallized from dichloro- 
ethane, mp 210-212 ~ Found: N 11.33%. Calculated 

fo r  C~HsO~Iq~S~.: N 10.92%. 
5 - P h e n y l a z o - 2 - t h i o h y d a n t o i n  (I). 1.16 g (0.0l  mole )  

2 - th iohydan to in  was  d i s s o l v e d  in 10 m l  p y r i d i n e ,  
coo led  to - 2  ~ and a b e n z e n e d i a z o n i u m  c h l o r i d e  s o l -  
u t ion,  made  in the  u s u a l  way f r o m  0.93 g (0.01 mole )  
an i l ine ,  was  added  g r a d u a l l y ,  with s t i r r i n g .  The 
m i x t u r e  i m m e d i a t e l y  t u r n e d  ye l low,  and a p r e c i p i -  
t a t e  f o r m e d .  The m i x t u r e  was then le f t  a t  0 ~ for  1 hr .  
The  p r e c i p i t a t e  was  f i l t e r e d  off, washed  with  w a t e r ,  
and d r i ed .  A f t e r  two r e c r y s t a l l i z a t i o n s  f rom MeOH 
it  f o r m e d  r e c t a n g u l a r  ye l low p l a t e s ,  

II, III,  and IV w e r e  p r e p a r e d  f rom 2- th iohydan to in  
and the a p p r o p r i a t e  d i azon ium s a l t s ,  whi le  IX was  
p r e p a r e d  f r o m  1 - b e n z o y l - 2 - t h i o h y d a n t o i n  and o -  
c a r b o x y l b e n z e n e d i a z o n i u m  c h l o r i d e .  

5 - ( 3 ' - B r o m o p h e n y l a z o ) - 2 - t h i o h y d a n t o i n  (V) was 
s y n t h e s i z e d  f rom 2.32 g (0.02 mole )  2 - th iohydan to in  
in 40 ml  3% NaOH and m - b r o m o b e n z e n e d i a z o n i u m  
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chloride, prepared in the usual way from 3.42 g 

(0.02 mole) m-bromoaniline. The initial green color 
changed to brown, then a precipitate formed. The 

solution was left at 0 ~ and after half an hour the pre- 
cipitate filtered off. The dye was reprecipitated with 
hydrochloric acid (i:i), to remove tar. A MeOH 
solution of the dye was chromatographed on alumina. 

V was isolated from the alcoholic solution by means 
of water. 

VI and VII were prepared similarly from l-acetyl- 
2-thiohydantoin and the appropriate diazonium salts, 

and X was obtained from l-phenylsulfanyl-2-thiohy- 

dantoin and o-carboxylbenzenediazonium chloride in 

3% aqueous EtOH (1:1.5) NaOH. 

5 - P h e n y l a z o - l - a c e t y l - 2 - t h i o h y d a n t o i n  0/I). 1.53 g 
(0.005 mole)  5 - ( o - c a r b o x y l p h e n y l a z o ) - l - a c e t y l - 2 -  
th iohydantoin  was  ref luxed for  1 hr  with 30 ml  g lac ia l  
AcOH. On cooling,  ye l l owi sh -o range  need les  s e p a r a -  
ted down. They were  f i l t e red  off, washed,  and dr ied.  

5 -Pheny lazohydan to in  (XI). 35 ml  50% m o n o c h l o -  
roace t i c  acid and 10 ml  EtOH were  added to 0.6 g 
(0.003 mole)  I, and the whole ref luxed for 4 hr .  
The re  was a s l ight  evolut ion of H2S, and the sol id 
slowly d isso lved .  At the end of the heat ing solut ion 
of the sol id was complete .  The solut ion was evapo-  
ra ted  to 10 ml,  then cooled, the p rec ip i ta te  fo rmed  

was f i l t e red  off, t r ea ted  with water ,  and NaHCO 3. 
It was r e c r y s t a l l i z e d  from EtOH, pale yellow need les ,  
mp 248-249  ~ 
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