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SYNTHESIS OF GUAIPYRIDINE, EPIGUAIPYRIDINE. AND RELATED COMPOUNDS 
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A b s t r a c t  - S y n t h e s ~ s  o f  s e s q u i t e r p e n e  alkaloids, g u a i p y r l d i n e .  

e p l g u a i p y r i d l n e ,  and r e l a t e d  compounds, was a c c o m p l i s h e d  by  a p p h -  

c a t l o n  o f  a  method f o r  c o n s t r u c t i n g  c y c l o a l k e n o p y r i d i n e s  by  t h e r m a l  

r e a r r a n g e m e n t  o f  ox ime  0 - a l l y 1  e t h e r s .  

1 2 2 
P r e v l o u s l y  we r e p o r t e d  t h e  s y n t h e s i s  o f  g u a l p y r l d i n e  ( 1 )  . e p i g u a i p y r i d l n e  ( 2 )  , 

and  r e l a t e d  compounds u s i n g  D t e l s - A l d e r  r e a c t i o n  o f  1 , 2 . 3 - t r l a z i n e  with enamlnes.  

I n  t h i s  Paper .  we r e p o r t  t h e  s y n t h e s ~ s  o f  t h e s e  s e s q u i t e r p e n e  a l k a l o i d s  and r e l a t -  
3 

ed compounds by  a p p l i c a t i o n  o f  a  new s y n t h e t i c  method f o r  constructing c y c l o -  

a l k e n o p y r i d i n e  r i n g  sys tem.  
4 

3 - l s o p r o p e n y l - 6 - m e t h y l c y c l o h e p t a n o n e  ( 3 )  was t r e a t e d  w i t h  0 - ( a  - m e t h y I a I I y I ) -  
3 

h y d r o x y l a m l n e  ( 4 )  i n  e t h a n o l  i n  t h e  p r e s e n c e  of sod ium a c e t a t e  t o  g i v e  ox ime O -  
5 

a l l y 1  e t h e r  ( 5 )  as  an o i l  i n  75% y i e l d  (mixture of  a n t i  and s y n  f o r m )  . 
T h e r m o l y s i s  o f  ox lme 0 - a l l y 1  e t h e r  (5)  I n  a  sea led  g l a s s  t u b e  u n d e r  a i r  a t  1 8 0 ~ ~  

( b a t h  t e m p e r a t u r e )  f o r  40 h  y i e l d e d  t h e  p y r i d i n e  compounds. w h i c h  were s e p a r a t e d  

by  preparative t h i n  l a y e r  c h r o m a t o g r a p h y  o n  s i l i c a  g e l  (4OX r e c o v e r y  o f  t h e  s t a r t -  

i n g  m a t e r i a l ) .  

The l e a s t - p o l a r  one was t h e  m i x t u r e  o f  d l a s t e r e o i s o m e r s .  g u a i p y r ' i d ~ n e  (1 )  and e p i -  

6,7  
g u a i p y r i d i n e  ( 2 )  (10%)  . The m i d d l e  one  was t h e  d i a s t e r e o i s o m e r l c  mixture o f  

6 
2 . 8 - d i m e t h ~ l - 5 - i s o p r o p e n ~ l c y c l o h e p t a [ b l p y r t d 1 n e  (6)  ( 1 4 % )  . The o t h e r  one was 

t h e  m i x t u r e  o f  4 . 5 - d i m e t h y l - 8 - ~ s o p r o p e n y l c y c l o h e p t a ~ b l p y r i d i n e  ( 7 )  and 4 . 8 - d i -  

6 , s  m e t h ~ l - 5 - 1 ~ 0 p r 0 p e n y l ~ y c l o h e p t a [ b l p y r i d i n e  ( 8 )  (10%) . The m i x t u r e  o f  (7) and 



9 
(8 )  was s e p a r a t e d  i n t o  t h r e e  peaks  by HPLC . The f i r s t  and second peaks were 

d i a s t e r e o i s o m e r s  of  (7)  and t h e  t h i r d  peak was t h e  m i x t u r e  o f  d i a s t e r e o i s o a e r s  o f  

(8)".  The s t r u c t u r e  o f  (7) and (8 )  were e l u c i d a t e d  by N M R  spec t rum.  5 - M e t h y l  

and 4 - a e t h y l  p r o t o n s  o f  (7) showed t h e  s i g n a l s  a t  S C1.25 and 1.311 and C2.35 and 

2.361. w h i l e  8 - m e t h y l  and 4 - m e t h y l  p r o t o n s  o f  (8 )  shoved a t  S C1.00 and 1.041 and 

2 .  373'11. 

Spectroscopic p r o p e r t i e s  o f  ( 1 ) .  (2 ) .  and ( 6 )  showed good agreement  w i t h  t h o s e  
1.2 

d e s c r i b e d  i n  t h e  literature . 
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6. Pure p r o d u c t s  were o b t a i n e d  by gas c h r o m a t o g r a p h y  ( n o t  p r e p a r a t i v e )  f rom t h e  
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7 .  G u a i p y r i d i n e  (I) and e p ~ g u a l p y r i d i n e  ( 2 )  c o u l d  s e p a r a t e  by  p r e p a r a t ~ v e  HPLC . 

CBC13: 3080.  3060. 1640. 1590. 1560. 1380 cm- I :  MS n l z :  215.1674 M .  c a l c d  8 .  " max 

f o r  C 1 5 H 2 , N ,  215.1673).  

9 .  HPLC was p e r f o r m e d  on a Shlmazu LC-3A l i q u ~ d  c h r o m a t o g r a p h  sys tem:  Cosmos i l  

5C1e (8mm X 250.01): s o l v e n t ,  CH30H-H20 (3  : 1 v l v ) :  f l o w  r a t e .  1.7 m l l m i n . :  u v -  

d e t e c t o r :  r e t e n t i o n  t i m e ,  peak 1'28.4 m i n . .  2-32.0 m i n . ,  3.35.0 m i n .  (7 :3 :6)  

10. NMR (CDCI,) 6 : (7)  peak 1: 1 .31  (3H, d ,  J=7Hz. CH,), 1 .82 (3H, s, CH,), 2 . 3 5  

(3H. s ,  4-CH3), 4 . 7 2 - 4 . 8 0  (2H, m .  >C=CHp). 6.97 ( I H ,  d, J=5Hz, 3 -H) .  8.20 ( I H .  

d,  J=5Hz. 2 -H) .  peak 2: 1.25 (3H. d,  J=?Hz. C H J ) ,  1.76 (3H. s .  CHJ), 2 .36 

(3H. s ,  4-CH3). 4 .64 -4 .78  (2H, m. >C=CHz). 6.98 ( I H ,  d ,  J-5Hz. 3 -H) .  8.24 ( I H ,  

d,  J-5Hz, 2 - H I .  

( 8 ) :  1.00 and 1.04 (1:3) (3H. d. J=6.5Hz.  CHI). 1 .84 (3H, s .  CHB). 2 .37 (3H. s .  

4-CH3). 4 .72-4.84 (2H. n ,  >C=CH2), 6.96 (1H. d, J-5Hz. 3-H) ,  8 .20 and 8.24 

( l H ,  d.  J=5Hz. 2 -H) .  
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