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A b s t r a c t  - A nove l  s y n t h e s i s  o f  thiopyrano[2,3-g]imidazoles v i a  

r e a c t i o n  o f  a c r y l o n i t r i l e ,  e t h y l  a c r y l a t e  and A-p-chlo~ophenyl- - 
maleimide wi th  5-arylidene-3-phenyl-4-thiohydantoins i s  r e p o r t e d .  

The r e a c t i o n  o f  a c r y l o n i t r i l e  wi th  hydan to ins  and Z-thiohydan- 

t o i n s  i s  a l s o  r e p o r t e d  and d i scussed .  

I n  p r e v i o u s  work from t h i s  l a b o r a t o r y  we have r e p o r t e d  a  new r o u t e  f o r  t h e  syn- 

t h e s i s  o f  pyrano[2 ,3 -~] imidazo les  v i a  t h e  r e a c t i o n  o f  m a l o n o n i t r i l e  wi th  5-ary- 

lidene-1,3-diphenyl-2-thiohydantoin.' I n  t h e  p r e s e n t  i n v e s t i g a t i o n  we r e p o r t  a 

new procedure  f o r  t h e  s y n t h e s i s  o f  th iopyrano[2,3-4  i m i d a z o l e s  v i a  t h e  r e a c t i o n  

o f  a c r y l o n i t r i l e ,  e t h y l  a c r y l a t e  and A-p-chlorophenylmaleimide with 5-aryl idene-  - 
3-phenyl-4-thiohydantoins. 

I t  was p r e v i o u s l y  r e p o r t e d  t h a t  theo( , j%unsatura ted t h i o c a r b o n y l  system o f  5-ary- 

lidene-2-thiazolidino~e-4-tbiones and 5-arylidene-2.4-thiazolidinedithiones, when 

r e a c t e d  wi th  d i e n o p h i l e s ,  underwent 1 ,4 -cyc loadd i t ion  T h i s  prompted 

u s  t o  u t i l i s e  t h i s  t y p e  o f  c y c l o a d d i t i o n  r e a c t i o n  f o r  t h e  s y n t h e s i s  o f  some fused  

h e t e r o c y c l e s  c o n t a i n i n g  t h e  hydantoin  moiety  o f  p robab le  pharmacological  a c t i v i -  

t i e s  s i n c e  hydan to in  and i t s  d e r i v a t i v e s  have been recommended f o r  u s e  i n  c a s e s  o f  

6 anox ia  r e s u l t i n g  from h igh  a l t i t ~ d e s , ~  i n  t r e a t m e n t  o f  e p i l e p s y  and a s  an t i con-  

v a l s a n t .  7,8 

The 5-arylidene-3-phenyl-4-thiohydantoins ( i d - f )  needed f o r  t h i s  i n v e s t i g a t i o n  

were p repared  by r e f l u x i n g  5-arylidene-3-phenylhydantoins9 ( l a - c ,  0.1 mole) and 

phosphorus p e n t a s u l p h i d e  ( 9  g )  i n  anhydrous dioxane (100 ml) f o r  45 min, followed 

by f i l t r a t i o n  w h i l e  h o t  and then  c o o l i n g  t o  room temperature .  

When each Of t h e  co loured  5 -a ry l idene  d e r i v a t i v e s  Ad-f (0.01 mole) was r e f l u x e d  



wi th  e i t h e r  a c r y l o n i t r i l e  o r  e t h y l  a c r y l a t e  (0.02 mole) i n  g l a c i a l  a c e t i c  a c i d  

( 3 0  ml) f o r  30 min, t h e  c o l o u r  d i scha rged .  A f t e r  s t a n d i n g  o v e r n i g h t  a t  room 

tempera tu re  t h e  r e a c t i o n  mix tu re  gave,  wi th  o r  wi thou t  d i l u t i o n  wi th  wa te r ,  co l -  

o u r l e s s  c r y s t a l s  o f  6-cyano ( o r  6-ethoxycarbonyl)-7-aryl-3-phenyltetrahydrothio- 

pyrano-7H-[2,3-~]imidazol-2-ones ($a-e). The s t r u c t u r e  2 was a s s i g n e d  f o r  t h e  

r e a c t i o n  p r o d u c t s  based on e l emen ta l  a n a l y s i s  and I R  s p e c t r a . , T h e  IR spectrum o f  

each o f  2 a , b  showed a b s o r p t i o n  peaks  c h a r a c t e r i s t i c  f o r  NH and CN groups.  The I R  
N 

spectrum o f  g c ,  a s  a t y p i c a l  example o f  6-ethoxycarbonyl d e r i v a t i v e s  ;c-e, showed 

a b s o r p t i o n  peaks  r e l a t e d  t o  NH and e s t e r  ca rbony l  s t r e t c h i n g .  

Ref lux ing  Ad-f wi th  N-p-chlorophenylmaleimide i n  a c e t i c  a c i d  under  s i n j . l a r  con- - 
d i t i o n s  a l s o  a f f e c t e d  1 ,4 -cyc loadd i t ion  t o  t h e  &,&unsatura ted  t h i o c a r h o n y l  system 

o f  t h e  h e t e r o c y c l i c  n u c l e u s  wi th  t h e  format ion o f  t h e  c o l o u r l e s s  a d d u c t s  7 -a ry l -  

5,6-bishydroxycarbonyl-3-phenyltetrahydrathiopyrana-7~-[2,3-~]imidazol-2-one N-p- - 
ch lo ropheny l imides  ( 3 a - c ) .  The s t r u c t u r e  X w a s  a s s i g n e d  based on e l e m e n t a l  a n a l y s i s  

N 

and I R  s p e c t r a .  

We i n v e s t i g a t e d  p r e v i o u s l y 1 0  t h e  behaviour  o f  a c r y l o n i t r i l e  toward 5-aryl idene-2-  

t h i o h y d a n t o i n s  (;g,h) and proved t h a t  t h e  a c t i v e  c e n t e r  f o r  c y a n o e t h y l a t i o n  i s  

p o s i t i o n  3 o n l y  based on t h e  f a c t  t h a t  t h e  3-phenyl d e r i v a t i v e  Li f a i l e d  t o  r e a c t  

w i t h  a c r y l o n i t r i l e .  I n  c o n t i n u a t i o n  o f  t h i s  work, we extended o u r  s t u d y  t o  t h e  

a c t i o n  o f  a c r y l o n i t r i l e  on bydan to ins  ( 9 - c )  and 2 - th iohydan to ins  ( k d - f ) .  A mixtu re  

o f  a c r y l o n i t r i l e  ( 3  ml) and each of 4a-f (0.01 mole) i n  py r id ine -wa te r  (5 :1 ,  60 ml) 
N 

was r e f l u x e d  f o r  5 h r .  The s o l v e n t  was reduced t o  one h a l f  o f  i t s  volume and then  

d i l u t e d  wi th  water  t o  g i v e  c o l o u r l e s s  p r o d u c t s  5a-f. I n  c a s e  o f  h y d a n t o i n s  cyano- 
'V 

e t h y l a t i o n  t a k e s  p l a c e  i n  both  p o s i t i o n s  3 and 5, b u t  i n  c a s e  o f  2 - th iohydan to ins ,  

unexpectedly ,  c y a n o e t h y l a t i o n  t a k e s  p l a c e  a t  p o s i t i o n  1 i n  a d d i t i o n  t o  p o s i t i o n s  3 

and 5. T h i s  behaviour  was favoured by e l emen ta l  a n a l y s i s  and I R  s p e c t r a .  The I R  

spectrum o f  3 gave a  band c h a r a c t e r i s t i c  f o r  N U ,  but i n  c a s e  o f  zd t h i s  band was 

e n t i r e l y  a b s e n t .  
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Table  1 :  L i s t  o f  5-arylidene-3-phenyl-4-thiohydantoins (Ld- f ) ,  thiopyran0[2,3-4- 

imidazo les  ( a - s ,  ja-c)  and cyanoe thy la ted  hydan to ins  and 2-thiohyd- 
N 

a n t o i n s  ( z a - f ) .  

Cornp: So lven t  M.p. Yield  Formula 
+ 

Comp. So lven t  M.p. Yie ld  Formula 
0 f  Of 
cryst:' (OC) ($1 cryst:' (OC) (%) 

-- 

* S a t i s f a c t o r y  e lementa l  a n a l y s e s  f o r  t h e  newly s y n t h e s i s e d  compounds were ob ta ined .  

* f f = ~ c e t i c  a c i d ;  E=Ethanol 
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