
HETEROCYCLES, Yo1 24, Na 1 ,  1986 

REACTIONS OF PYRIDINE DERIVATIVES BEARING SULFUR FUNCTIONAI 

GROUPS WITH NUCLEOPHILES 

N a o m i c h i  Fu rukawa ,  M a s a y u k i  T s u r u o k a ,  Tadao S h i b u t a n i , a n d  H i s a s h i  F u j i h a r a  

D e p a r t m e n t  o f  C h e m i s t r y ,  U n i v e r s i t y  o f  T s u k u b a ,  Saku ra -mura ,  N i i h a r i - g u n ,  

I b a r a k i  305 ,  J a p a n  

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

t o  be s u b s t i t u t e d  q u i t e  r e a d i l y  b y  s e v e r a l  n u c l e o p h i l e s  s u c h  as  a l k o x i d e s , t h i o l a t e s ,  

and  c y a n i d e  a n i o n  t o  a f f o r d  t h e  c o r r e s p o n d i n g  i p s o - s u b s t i t u t e d  p r o d u c t s  i n  h i g h  

y i e l d s .  When EtONa was u s e d  a s  a  n u c l e o p h i l e ,  2 - e t h o x y p y r i d i n e  was o b t a i n e d  

q u a n t i t a t i v e l y  t o g e t h e r  w i t h  s o d i u m  s a l t s  o f  v a r i o u s  s u l f i n i c  a c i d s  i n  h i g h  y i e l d s .  

F u r t h e r m o r e ,  2 - a n d  4 - s u l f o n y l s u b s t i t u t e d  p y r i d i n e s  a l s o  r e a c t e d  w i t h  t h e  G r i g n a r d  

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

i v e l y .  However ,  t h e  componen ts  o f  t h e  p r o d u c t s  w e r e  d e p e n d e n t  on t h e  p o s i t i o n  o f  

t h e  ~ u l f o n y l  g r o u p ,  F o r  e x a m p l e ,  2 - p h e n y l s u l f o n y l p y r i d i n e  r e a c t s  w i t h  a l k y l  o r  

a r y l  G r i g n a r d  r e a g e n t s  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  t h e  i p s o - s u b s t i t u t e d  p y r i d i n e  

d e r i v a t i v e s  a s  s o l e  p r o d u c t s .  F u r t h e r m o r e ,  when t h e  r e a c t i o n  ,was c a r r i e d  o u t  b y  

u s i n g  5 - h e x e n y l  magnes ium b r o m i d e ,  2 - ( 5 - h e x e n y l ) p y r i d i n e  was o b t a i n e d  as  a  s o l e  

p r o d u c t  and  t h e  f o r m a t i o n  o f  t h e  r i n g  c l o s e d  p r o d u c t .  2-(cyclopentylmethyl)pyridine, 

was n o t  o b t a i n e d  a t  a l l .  These  r e s u l t s  s u g g e s t  t h a t  t h e  i p s o - s u b s t i t u t i o n  w o u l d  

p r o c e e d  v i a  a n  i o n i c  p r o c e s s  a n d  n o t  v i a  a  r a d i c a l  p r o c e s s  i n v o l v i n g  t h e  i n i t i a l  

o n e - e l e c t r o n  t r a n s f e r  f r om t h e  G r i g n a r d  r e a g e n t  t o  t h e  s u b s t r a t e ,  On t h e  o t h e r  

hand,  4 - p h e n y l s u l f o n y l p y r i d i n e  r e a c t e d  w i t h  t h e  G r i g n a r d  r e a g e n t  somewhat 

d i f f e r e n t l y  f r o m  t h a t  o f  t h e  2 - d e r i v a t i v e .  I n  t h i s  r e a c t i o n ,  t h e  m a j o r  p r o d u c t  

was 4 , 4 ' - b i p y r i d i n e  t o g e t h e r  w i t h  t h e  4 - a l k y l p y r i d i n e s  e x c e p t  i n  t h e  c a s e  o f  u s i n g  

p h e n y l  G r i g n a r d  r e a g e n t  i n  w h e r e  o n l y  4 - p h e n y l p y r i d i n e  was o b t a i n e d .  These 

r e s u l t s  seem t o  d e m o n s t r a t e  t h a t  t h e  r e a c t i o n  o f  4 - p h e n y l s u l f o n y l p y r i d i n e  w i t h  

t h e  G r i g n a r d  r e a g e n t s  p r o c e e d s  v i a  a n  i n i t i a l  o n e - e l e c t r o n  t r a n s f e r  g i v i n g  r i s e  t o  

t h e  a n i o n  r a d i c a l  w h i c h  t h e n  g e n e r a t e s  t h e  p y r i d y l  r a d i c a l  b y  e x t r u s i o n  o f  p h e n y l  

s u l f i n a t e  a n i o n .  Then,  4 - p y r i d y l  r a d i c a l  t h u s  f o r m e d  may c o u p l e  w i t h  e a c h  o t h e r  

t o  r e s u l t  i n  4 , 4 ' - b i p y r i d i n e .  


