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STUDIES I N  CYCLOIDDITION RElCTIDNS : REGIOSPECIFIC CYCLORDDITIDW 

REACTION OF NITRILE IPIINES WITH 2H-1-BENZOPYRAN-2-THIONE 

h r p e n  Kumsr Baruah, O ipak  P r e j a p a t i ,  and h g i r  S i n g h  ~ e n d h u *  

D i v i s i o n  o f  Drugs and Pharmaceu t i ca l  C h a m i s t r y  

R e g i o n a l  Research Labora to ry ,  3 o r h a t  785006, I n d i a  

A b s t r a c t  - N i t r i l e  i m i n s a  (1) r e a c t e d  v i t h  2H-l-benzopyran-2- 

t h i o n e  t o  aPPord c y c l o a d d u c t s  (2) i n  good y i e l d s .  There was no 

ev idence  Por  t h e  f o r m a t i o n  o f  any o t h e r  r e g i o i s o m e r  o r  t h e  

r e a c t i o n  o c c u r r i n g  a t  t h e  t h i o n e  s i t e .  

C y c l o a d d i t i o n  c h e m i s t r y  have made considerable i m p a c t  i n  o r g a n i c  synthesis 1  

and i n  r e c e n t  y e a r s  t h e r e  has been s e v e r a l  r s p o r t s  d e s c r i b i n g  s y n t h e s i s  oP 

2  complex n a t u r a l  p r o d u c t s  u a i n g  t h i s  c h e m i s t r y  . The i n i t i a l  r e c o g n i t i o n  o f  

v a r i o u s  d i p o l e s 3  and d i p o l e r o p h i l s s  aroused tremendous i n t e r e s t  i n  t h i s  a r e a  

4 oP r e s e a r c h  and r a t i o n a l i z a t i o n  o f  mechan ia t i c  a s p e c t s  . D u r i n g  t h s  pas t  

s e v e r a l  years  uo have been s t u d y i n g  t h e  b e h s v i o u r  o f  v a r i o u s  d i p o l e s  t o v a r d s  

s u b s t r a t e s  h a v i n g  more t h a n  one d i p o l a r o p h i l i c  a i t e .  I n  t h e s e  i n v e s t i g a t i o n s  

when 1-aza-1.3-butsdienes were r e a c t e d  u i t h  d i p o l e s  l i k e  b e n z o n i t r i l e  o x i d e s  
5  

n i t r i l i m i n e e 6  and e z i r i d i n e s 7  o n l y  more p o l a r  c a r b o n - n i t r o g e n  doub le  bond 

r e a c t e d  and carbon-carbon d o u b l s  bond remained i n t a c t .  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  o u r  p r e l i m i n a r y  r e s u l t s  on a n o t h e r  b i f u n c t i o n a l  s u b s t r a t e ,  

2H-1-benzopyren-2-thions u h i c h  r e a c t e d  p r e p s r e n t i a l l y  w i t h  n i t r i l i m i n e s  a t  

8 
carbon-carbon doub le  bond l m a v i n g  t h e  t h i o n e  a i t e  i n t a c t  . 
The t h i o n e  (3 and h y d r a z i n o y l  h a l i d e  (Is) were r e a c t e d  i n  e q u i m o l a r  p ropor -  

t i o n s  i n  d r y  c h l o r o f o r m  i n  t h e  presence o f  d r y  t r i e t h y l  amine a t  0 - 5 ' ~  and  

t h e  r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  30 min. The removal  o f  s o l v e n t  gave a  

r e s i d u e  u h i c h  uas d i s s o l v e d  i n  d r y  benzene end t r i e t h y l m i n e  hydrobromide t h u s  

p r e c i p i t a t e d  was f i l t e r e d  and s o l v e n t  uas removed under  vacuum. The r e s i d u e  

t h u s  o b t a i n e d  was P u r t h e r  p u r i f i e d  by column chromatography, snd  t h e  compound 

o b t a i n s d  was a s s s n t i a l l y  a s i n g l e  p r o d u c t  (2) ( v i d e  t l c )  wh ich  was r e a d i l y  



c r y s t a l i z a b l e  from l i g h t  petroleum (bp  60-80°c) i n  70% y i e l d  a s  ye l low 

c r y a t a l s  mp 135-136°~.  H1 NllR (60 RHz, CDC13) & : 2.40 ( a ,  JH) ,  5.5 (d,  

1 H ,  J . ~ ~ H z ) ,  6.8-7.1 (complax m u l t i p l e t .  9H) ; 9 ( K E ~ ) ,  1250 ( l a c t o n e ,  
max 

C - 0 -  C), 1505 ( c - S ) .  1695 (C= 0) .  The mass spec t rum showed a s t r o n g  m c l e c u l a r  

i o n  a t  n/z 401. S i m i l a r l y  u e r e  o b t a i n e d  compounds (3b-e) i n  70 - 75% y i e l d  and 

t h e i r  c h a r a c t e r i s t i c s  a r e  recorded  i n  t h e  Tabla.  
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It uas remarkab le  t o  n o t e  t h a t  t h e  c y c l o e d d u c t a  (Ja-s) c o u l d  a l s o  be o b t e i n e d  

i n  e x c e l l e n t  y i e l d s  by r e a c t i n g  (1) u i t h  (2) under  t u o  phese system u s i n g  

TEBA ( Tetrabuty lammonium bromide ) as a  phase t r a n s f e r  c a t a l y s t  and 25% 

sodium b i c a r b o n a t e  aa a  base and f o l l o w i n g  r e s t  o f  t h e  p rocedure  s i m i l a r  t o  

t h e  one as d e s c r i b e d  above. A p p a r e n t l y  t h i s  p r o c e d u r e  i n v o l v e s  t h e  s low 

p r o d u c t i o n  o f  t h e  d i p o l e  and e l i m i n a t e s  any f o r m a t i o n  oP d i n e r i c  product. o f  

d i p o l e s .  

* 
T a b l e  : C h a r a c t e r i s t i c  d a t a  o f  c y c l o a d d u c t s  (3a - e) 

Compd Y i s l d  Y i e l d  i n  Up IR ( K B ~ )  'n N ~ R  ( S O ~ H Z ,  ~ 0 ~ 1 ~ )  ns (R+) 
( 5 )  TPS ( 5 )  OC cm-1 6 P P ~ .  m/z 

1250, 1490, l.l(t, 3H), 3.9 431, 399, 
1610, 1720. (q, 2H). 5.6(d, 358, 275. 

lH, J - l l ~ z ) ,  
6.3-7.0(m, 9H). 

1245, 1490, 1.2(t, 3H), 4.0 366. 334, 
1610, 1720. ( q ,  2H), 5.5(d, 293, 275. 

lH, 3 = 1 1 ~ z ) ,  
6.2-7.0(m. 9n). 

A 1 1  t h e  compounds r s p o r t e d  h e r e  gave s a t i s f a c t o r y  e l e m e n t a l  analyses.  

We t h a n k  t h e  A n a l y t i c a l  Chemis t ry  D i v i s i o n  o f  t h i s  L a b o r a t o r y  F o r  some o f  t h e  

s p e c t r a l  analyses.  One o f  us  (A.K.B.) a l s o  t h a n k s  t h e  C o u n c i l  o f  S c i e n t i f i c  

and Industrial Research (CSIR) l e u  O e l h i  f o r  t h e  award o f  a  r e s e a r c h  

f e l l o u s h i p .  
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