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SYNTHESIS OF SESPUITERPENE ALKALOIDS, GUAIPYRIDINE. EPIGUAI- 

P Y R l D l N E  A N D  RELATED COMPOUNDS 

Te ruyo  0ka tan :  (nhe. S u g i t a ) .  Junko  Koyama. K i y o s h i  Tagahara.  and 

Y u k i o  Suzu ta  
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A b s t r a c t  - S y n t h e s i s  o f  s e s q u i t e r p e n e  a l k a l o i d s .  g u a i -  

p y r i d i n e ,  e p i g u a i p y r i d i 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 application o f  0 1 e l s - A l d e r  r e a c t i o n  o f  1.2.3-  

t r i a z i n e  w i t h  enamlnes.  

1,2 
G u a i p y r i d i n e  (1 )  was i s o l a t e d  f r o m  p a t c h o u l i  o i l  ( l e a f  o i l  o f  Pogostemon p a t c h o u l i  

P e l l e t .  ) ,  and s y n t h e s i s  o f  g u a i p y r i d i n e  ( 1 )  and e p i g u a i p y r i d l n e  (2 )  have been com- 
1 

p l e t e d  by Gen and h i s  c o - w o r k e r s .  

I n  t h i s  paper  we r e p o r t  t h e  s y n t h e s i s  o f  t h e s e  a l k a l o i d s  by a p p l i c a t i o n  o f  o u r  
3 

r e c e n t  work c o n c e r n i n g  D i e l s - A l d e r  r e a c t i o n  o f  1 . 2 . 3 - t r i a z i n e  w i t h  enamines.  

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 s y n t h e s i z e d  a c c o r d i n g  t o  t h e  method o f  
4 

Heathcock  and h i s  c o - w o r k e r s .  P y r r o l i d i n e  enan ines  ( 4 ) ,  wh i ch  were s y n t h e s i z e d  f r om 

k e t o n e  (3) by s t a n d a r d  p r o c e d u r e ,  were immed ia te l y  t r e a t e d  w i t h  4 - m e t h y l - 1 . 2 . 3 -  

t r i a z i n e  i n  d r y  C H C I 3  i n  a  s e a l e d  g l a s s  t u b e  a t  100°C ( b a t h  t e m p e r a t u r e  ) f o r  2  h. 

The c r u d e  p r o d u c t s  o b t a i n e d  were  s e p a r a t e d  by p r e p a r a t i v e  t h i n  l a y e r  ch roma tog raphy  

on  s i l l c a  g e l  t o  g i v e  two p a r t s  o f  p y r i d i n e s  a r i s i n g  f r om t h e  c o r r e s p o n d i n g  enamine 
5 

i somers .  The l e s s - p o l a r  one 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 m e r s  (1)  and ( 2 )  ( g u a i -  

p y r i d i n e  and e p i g u a i p y r i d i n e  ) i n  a  r a t l o  o f  1:2 C 11.6%: v%?: 3075. 1640. 1590.  

1570, 1375~ . -1  : ns m/z : 215.1666 ( M * ,  c a l c d  f o r  C 1 5 H 2 , N ,  215.1672 ) I ,  and t h e n  
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we c o u l d  s e p a r a t e  them by HPLC. 



11 
G u a l p y r i d i n e ( 1 )  ; NMR(CDCIJ) 6 : 1.31 ( 3H, d ,  J=7Hz, 5-Me ), 1 .79  ( 3H, s ,  Me-C- 

), 2.49 ( 3H, s ,  2-Me ). 4 .71  ( 2H, d  l i k e ,  >C=CH2 ), 6.92 ( I H ,  d ,  J=BHz, 3 - H  ), 

7.31 ( I H ,  d, J=8Hz, 4-H ). E p i g u a i p y r i d i n e ( 2 )  ; NMR(C0CIa) 6 : 1 .34  ( 3H, d, J' 
I 1  

7Hz, 5-Me ), 1.78 ( 3H, s ,  Me-C- ), 2.50 ( 3H, s ,  2-Me ), 4.73 ( 2H, d  l i k e ,  >C=CHz 

), 6.96 ( I H ,  d, J=BHz, 3 - H  ), 7 .38  ( I H ,  d, J'BHz, 4-H ). 
The o t h e r  one  v a s  t h e  m i x t u r e  o f  d i a s t e r e o i s o m e r s  o f  2 , s - d i m e t h y l - 5 - i s o p r o p e n y l -  

CHCla 
c y c l o h e p t a C b l p y r i d i n e  (5)  C 22.8% : v . a x  : - 3 1 0 0 ,  1650,  1595,  1575.  1380~:' ; 

N M R ( C D C 1 3 )  6 : 0.95 and  1.04 ( 2:3 ) ( 3H, d  each ,  J=6.5Hz, 8-Me ), 1.77 and  1 . 7 9  
I 1  

( 3H, s  e a c h ,  Me-C- ), 2 . 4 9  and 2.50 ( 3H, s  each ,  2-Me ), 4 . 4 0  - 5 .10  ( 2H, n ,  

>C=CHe), 6 .90 ( I H ,  d ,  J=BHz, 3 - H  ), 7.23 and  7.25 ( I H ,  d  each .  J=BHz. 4-H ); MS 

m l z  : 215.1665 ( M*. c a l c d  f o r  C ~ S H L I N ,  215.1672 ) I .  

S p e c t r o s c o p i c  p r o p e r t i e s  o f  ( 1 )  and ( 2 )  s h o v e d  a  good a g r e e m e n t  w i t h  t h o s e  d e -  
1 

s z r i b e d  i n  t h e  l i t e r a t u r e .  I n  a d d i t i o n ,  ve  o b t a i n e d  3 - i s o p r o p e n y l - 6 - m e t h y l c y c l o -  

heptanone  ( 3 )  ( 2 3 %  ) v h i c h  v a s  g e n e r i t e d  by h y d r o l y s i s  o f  enamines  (4 ) ,  and  u n r e -  

a c t e d  4 - m e t h y l - 1 , 2 , 3 - t r i a z i n e  ( 12.6% ) .  

The c y c l o a d d i t i o n  s e l e c t i v e l y  o c c u r s  a t  N - 3  / C - 6  o f  t h e  1 , 2 , 3 - t r i a z i n e  n u c l e u s ,  

and t h e  n u c l e o p h i l i c  c a r b o n  o f  t h e  enamine  a t t a c h e s . t o  C - 6  o f  t h e  1 , 2 , 3 - t r i a z i n e .  
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