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PHASE-TRANSFER-CATALYSEL) REACTICNS OF OIHALCCARBENES 

WTH 3,4-DIHYDROPYHIDIN-2-ONES 

B i r  S a i n .  Jogendra  Nath Baruah  and J a g i r  S i n g h  SandhuX 

R e g i o n a l  R e s e a r c h  L a b o r a t o r y ,  Jo rha t -785  006, I n d i a  

A b s t r a c t  - D i h a l o c a r b e n e s  p roduced  by t w o  p h a s e  s y s t e m  

(TPS) t e c h n i q u e  r e a d i l y  r e a c t e d  wi th  d o u b l e  bond of 

3,4-dihydropyridin-2-ones 1 t o  g i v e  2 - a z a b i c y c l o -  

r 4 . 1 . 0 J  h e p t a n e s  2 i n  good y i e l d s .  

P y r i d o n e  r i n g  is  a n  i m p o r t a n t  f e a t u r e  of many n a t u r a l l y  o c c u r r i n g  a l k a l o i d s  and  

b i o l o g i c a l l y  a c t i v e  substances1-3.  T h e r e f o r e  s e v e r a l  g r o u p s  hava t r i e d  t o  

p r o v i d e  f a i r l y  g e n e r a l  p r o c e d u r e s  f o r  t h e i r  s y n t h e s e s  a n d  p h a r n a c o l 2 g i c a l  

 evaluation^^-^. D u r i n g  o u r  i n v e s t i g a t i o n s  on 1-aza-1,  3 - b u t a d i e n e s  we encoun-  

t e r e d  a  new a n d  f a i r l y  g e n e r a l  r e a c t i o n  which  p r o v i d e s  f a c i l e  s y n t h e s i s  of a  

8-11 v a r i e t y  o f  3,4-dihydropyridin-2-ones . 

S i n c e  t h e s e  m o l e c u l e s  were  e a s i l y  a v a i l a b l e  t o  us i n  h i g h  y i e l d s ,  we wanted t o  

f s r t h e r  e x p l o i t  t h e i r  c h e m i s t r y  f o r  s y n t h e s i z i n g  n o v e l  f u s e d  h e t e r o c y c l e s .  I n  

t h i s  c o n n e c t i o n  we t r i e d  t h e  r e a c t i o n s  of c a r b e n e s  g e n e r a t e d  f r o m  h a l o f o r m  and  

a l k o x i d e s 1 2  b u t  c o u l d  n o t  s u c c e e d .  The c a r b e n e s  p r o d u c e d  by two  p h a s e  s y s t e m  

(TPS) p r o v i d e  a  c o n v e n i e n t  method f o r  t h e  p r e p a r a t i o n  of d i h a l o c y c l o p r o o a n e s  1 3 , 1 4  

Ye r e p o r t  h e r e  r e a c t i o n  of d i h a l o c a r b e n e s  produced by t h i s  t e c h n i q u e  w i t h  

3,4-dihydropyridin-2-ones where 2 - a z a b i c y c l 0 ~ - 4 . 1 . 0 1  h e p t a n e s  2 a r e  o b t a i n e d  

i n  good y i e l d s .  We h a v e  c h o s e n  t y p i c a l  p y r i d o n e s  1 h a v i n g  a l k y l  ano  a r y l .  su i i s t i -  

t u e n t s  t o  show t h e  g e n e r a l  a p p l i c a b i l i t y  o f  t h i s  r e a c t i o n  (Scheme I ) .  

When p y r i d o n e  (K1 = C6H5, R2 = CH3) (3.7C) g ,  0 .01  mole)  r e a c t e d  w i t h  

d i c h l o r o c a r b e n e  g e n e r a t e d  f rom c h l o r o f o r m  ( 2 5  ml) and 50% sodium h y d r o x i d e  

( 6 . 4  g .  0.08 mole )  i q  t w o  phase  s y s t e m  i n  t h e  p r e s e n c e  of c a t a l y t i c  amount of 

a l i q u a t - 3 3 6  (tricaprylylmethylamm3nium c h l o r i d e )  ( 0 . 1  g ,  '3.25 m mole )  f o r  80 h ,  

on u s u a l  work up g a v e  a  w h i t e  c r y s t a l l i n e  s o l i d ,  mp 197-19e°C, i n  85.6 y i e l d .  

The s t r u c t u r a l  a s s i g n m e n t  & t o  t h i s  p r o d u c t  r e s t s  on e l e m e n t a l  a s  w e l l  a s  

s p e c t r a l  d a t a .  A w l .  C a l c d  f o r  C21H20N202C12: C ,  6 2 . 6 8 ;  H ,  4 .97;  N ,  6 . 9 6 ;  

1 ,  17 .41 .  Found : C ,  6 2 , 8 9 ;  H ,  4.88; N ,  6 .85:  C1, 17.46.  The i r  (KLlr) 3 2 7 0 ,  

1 6 9 0 ,  1 6 4 8  cm-l: 'H nmr (36,) W z ,  d 6 - a c e t o n e )  S 1.57 ( 3 H , s ) ,  2 .87  ( IH ,dd , J= lOHz,  



8 H r ) ,  3 .09  ( 3 ~ , s ) ,  3.55 ( l H ,  d ,  J = ~ O H Z ) ,  4.72 (IH, d ,  J = ~ H z ) ,  7 .12  ( l H , s ) ,  

7.29-7.50 (8H, m) ,  7.68 (2H,m). CIIG : m/e 3 6 7  (M+-35, 20%). 331 ( 1 5 ) .  2 3 7 ( 6 0 ) ,  

1 8 5  ( 1 W )  and 77  ( 7 0 ) .  

X Y i e l d  (%) h4p (OC) 

C1 8 5  197-198 

Br 78 203-204 

C1 80 192-133 

B r .  75 205-206 

C1 2 5  1'33-191 

Br 2 5  201-202 

Scheme I 

2_ 

R e a c t i o n  t i m e  ( h )  

8 0  

80 

72 

72 

96 

96 

S i m i l a r l y  p r o d u c t s  2b-f were p r e p a r e d ,  t h e i r  m i c r o a n a l y t i c a l  and s p e c t r a l  

d a t a  a r e  r e c o r d e d  i n  t a b l e  I .  However i n  c a s e  of and 2f t h e  y i e l d s  o b t a i n e d  

were p o o r  (2516),  t h e  p r o d u c t s  were o b t a i n e d  by p r e p a r a t i v e  t l c  on s i l i c a  g e l  

and  u n r e a c t e d  p y r i d o n e  was r e c o v e r e d .  T h i s  c a n  be a t t r i b u t e d  t o  t h e  p r e s e n c e  

of N-aryl g roup  where p o s s i b l e  d e l o c a l i z a t i o n  of n i t r o g e n  l o n e  p a i r  i n t o  t h e  

a romat ic  r i n g  w i l l  f u r t h e r  r e d u c e  enamine c h a r a c t e r  of t h e  d o u b l e  bond. 
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