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SYNTHESIS OF NEW FUNDAMENTAL HETEROCYCLES I X  

SYNTHESIS OF Z H - P Y R A N O ~ ~ , ~ - ~ ~ P Y R I D I N E  
1 

H e n r j  s l l w a "  a n d  K l a u s  P e t e r  ~ r l n g d  

L a b o r a t o i r e  d e  C h i m j e  O r g a n i q u e  11, U n i v e r s i t 6  d e s  S c i e n c e s  e t  

T e c h n i q u e s  d e  L l l l e ,  BF 3 6 ,  5 9 6 5 0  V j l l e n e u v e  d t A s c q ,  France 

A b s t r a c t  - R e d u c t i v e  r l n g  o p e n i n g  o f  5 - a z a - 2 - c h r o m a n o l  h y d r o -  

chloride ( $ )  f o l l o w e d  b y  ring closure a f f o r d e d  5 - a z a c h r o m a n  ( % )  

w h l c h  h a s  b e e n  c o n v e r t e d  t o  t h e  f u n d a m e n t a l  p a r e n t  h e t e r o c y c l e  

( $ 1  t h r o u g h  a c e t o x y l a t i o n  o f  i t s  N-ox ide  a n d  s u b s e q u e n t  p y r o l y -  

S 1 S .  

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

n u c l e u s ,  t h e  o n l y  ones known as f u n d a m e n t a l  h e t e r o c y c l e s  ( i . e .  as u n s u b s t l t u t e d  

a n d  mos t  f u l l y  u n s a t u r a t e d  h e t e r o c y c l e s )  a r e  2H-py rano  l 2 , 3 - b  l p y r j  d i n e  ( 1 )' a n d  

2 H - p y r a n o l 3 . 2 - c  I p y r i d i n e  ( $ 1 .  3 , b  

We r e p o r t  i n  t h e  p r e s e n t  n o t e  t h e  s y n t h e s i s  o f  a t h i r d  member o f  t h e  s e r i e s ,  

2H-pyranol3,2-blpyridine ( 2 )  w h i c h  c a n  b e  considered as d e r i v e d  f r o m  3 -hyd ronypy -  

r l d j n e  w h i l e  t h e  f o r m e r  a r e  f o r m a l l y  d e r i v a t i v e s  o f  2 -  o r  4 - h y d r o x y p y r i d i n e .  

t G r a n t e d - i n - A i d  f r o m  t h e  " I n s t i t u t  d e  C h i m i e  P h a r m a c e u t i q u e "  o f  L i l l e ,  France. 



The s y n t h e s i s  h a s  b e e n  a c h i e v e d  a c c o r d i n g  t h e  f o l l o w i n g  scheme : 

The c o n d e n s a t i o n ,  we r e c e n t l y  o f  t h e  Mann ich  b a s e  o f  3 - h y d r o x y p y r i d i n e  

( t )  w j t h  v i n y l  e t h e r s  was  u s e d  i n  o r d e r  t o  s y n t h e s i z e  2 - a l c o x y - 5 - a z a c h r o m a n s  ( 2 )  ; 
h y d r o l y s j s  o f  t h e  l a t t e r  a f f o r d e d  5 - a z s - 2 - c h r o m a n o l  i s o l a t e a  as hydrochloride ( 6 ) .  

A l t h o u g h ,  i n  t h e  s o l i d  s t a t e ,  t h e  compound ( 6 )  o n l y  p r e s e n t s  t h e  c y c l l c  h e m i a c e t a l  
% 

s t r u c t u r e 6 ,  r e d u c t i o n  by  KBH4 o c c u r e d  a n  t h e  open  t a u t o m e r  l e a d i n g  t o  t h e  open  

d l 0 1  ( 7 )  w i t h  an 81 % y i e l d .  R e c y c l i z a t i o n  was b r o u g h t  a b o u t  by  h e a t i n g  a t  150°C 

j n  a s e a l e d  t u b e  a s o l u t l o n  o f  t h e  compound (1) i n  48 % aqueous H B r .  A 50 % y i e l d  

o f  a m i x t u r e  c o n s i s t i n g  o f  5 - az sch roman  ( 9 2  % )  a n d  2-methyl-2,3-d1hydrofur0~3,2-bj- 

p y r i d i n e  ( 8  % )  w a s  t h u s  obtained. S e p a r a t i o n  o f  t h e  two c o m p o n e n t s  was c o n v e n i e n t l y  
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achieved by  d i s t i l l a t i o n  w i t h  a spinning b a n d  a p p a r a t u s .  

5 -Azach roman  ( 2 )  w a s  q u a n t i t a t i v e l y  t r a n s f o r m e d  l n t o  i t s  N-ox ide  ( ~ 2 )  b y  3 0  % hy-  

d r o g e n  p e r o x i d e  i n  a c e t i c  a c i d .  T r e a t m e n t  o f  t h e  l a t t e r  by  a c e t l c  a n h y d r i d e 7  a f -  

f o r d e d  4 - a c e t o x y - 5 - a z a c h r o m a n  ( J J ,  7 0  % ~ i e l d )  w h i c h  w a s  s u b j e c t e d  t o  p y r o l y s i s .  

By h e a t ~ n g ,  u n d e r  a s t r e a m  o f  n i t r o g e n ,  t o  465OC j n  a n  h e l i c e  g l a s s  p a c k e d  t u b e ,  

t h e  a c e t o n y  d e r l v a t j v e  (LA) d i l u t e d  i n  b e n z e n e  u n d e r w e n t  t h e  e x p e c t e d  elimination. 

I n  t h i s  m a n n e r  2H- p y r a n o l 3 . 2 - c l p y r i d i n e  was o b t a l n e d  t o g e t h e r  w i t h  some u n a f f e c -  

t e d  s t a r t i n g  m a t e r i a l  ( 8 7  $ y i e l d  i n  c r u d e  p r o d u c t  c o n t a i n i n g  70  $ o f  t h e  f u n d a -  

m e n t a l  h e t e r o c y c l e  ( 2 ) ) .  D i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  a f f o r d e d  p u r e  ( 2 )  
- 1 

w h l c h  was characterized b y  t h e  f o l l o w i n g  d a t a  : b p  5 6 ° ~ / 0 . 8  t o r r  ; i r  ( f i l m ,  cm 1: 

3050  ( v  C - H I ,  2840  ( v  C H 2 ) ,  1635  ( v  C = C ) ,  1 5 8 0 ,  1 5 6 0 ,  1 4 6 0 ,  1440 ( v  p y r i d i n e ) ,  

1225 ( v  C-0 a r y l l c  e t h e r ) ,  1 1 9 5 ,  1120  ( v  C-0 c y c l l c  e t h e r ) ,  1 0 6 0 ,  1030 ( v  0-CH2) ,  

800  ( 6  CH p y r j d i n e ) ,  6 9 0  ( 6  = C-H) ; pmr ( c D c ~ ~ ,  S f r o m  TMS) : 4 . 8 5  ( d  d ,  2H,  

C H 2 .  J2-3 = 3 . 5  H a ,  J 2 - 4  = 1 . 9  H Z ) ,  5 . 9 8  ( d  t ,  1 H ,  3-H, J3-4 = 5 . 3 .  H z ] ,  6 .58  

( 6  t ,  1 H ,  4 - H I ,  6 . 9 8  (m o f  d  a p p e a r a n c e ,  2H, 7-H a n d  8 - H ) ,  8 . 0 7  (m o f  t a p p e a r a n -  

c e ,  I H ,  6 - H ) .  

A t t e m p t s  t o  i m p r o v e  t h e  y i e l d  o f  t h l s  s y n t h e s i s ,  e s p e c i a l l y  i n  t h e  r e c y c l l z a t i o n  

s t e p ,  a n d  by  p e r f o r m i n g  b a s e  p r o m o t e d  e l i m i n a t i o n s  o n  a s u i t a b l y  f u n c t i o n a l i z e d  

5 - a z a c h r a m a n  a r e  p r e s e n t l y  u n d e r  i n u e s t l g a t i o n .  
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