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A b s t r a c t  - A s i m p l e  a n d  e f f i c l c n t  synthesis o f  6 - c y a n o m r t h y l - l -  

m e t h o x y c a r b o n y l b i c y c l a [  2 . 2 . l l h e p t a n c  s y s t e m  l e a d i n g  t o  stable p r o  

s t a g l a n d i n  H a n a l o g u e  i s  d e s c r i b e d .  
2 

P r o s t a g l a n d i n  ! I2  ( G I  , an  u n s t a b l e  m e t a b o l i t e  o f  a r a c h i d o n i c  a c i d  i n  homogena tes  

o f  s h e e p  v e s i c u l a s  g l a n d s , ' "  h a s  s t r u c t u r e  &,. The h i g h  b i o l o g i c a l  p o t e n c y  o f  t h e  

new p r o s t a g l a n d i n s  was e x e m p l i f i e d  by t h c i r  s t i m u l a t i n g  a c t i v i t y  a n  t h e  r a b b i t  a o r t a ,  

PGIi2 was 100 t o  450 t i m e s  more p o t e n t  t h a n  p r o s t a g l a n d i n  E 2 .  
3  

Here we w i s h  t o  r e p o r t  a s i m p l e  and  e f c i c i e n t  s y n t h e s i s  o f  6-cyanomethyl-1-methoxy- 

c a r b a n y l b i c y c l o [  2 . 2 . l I h e p t a n c  s y s t e m  ( 2 )  l e a d i n g  t o  s t a b l e  PGI12 a n a l o g u e  ( 3 )  which 

may f a c i l i t a t e  t h e  s t u d i e s  o f  t h e i r  mode o f  a c t i o n  and  may a l s o  be  o f  c l i n i c a l  im-  

p o r t a n t ,  a l t h o u g h  s e v e r a l  r e p o r t s  a b o u t  t h e s c  s u b j e c t s  had  a l r e a d y  
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Sodium b o r a h y d r i d e  r e d u c t i o n  o f  t h e  known D i e l s - A l d e r  a d d u c t  ( 4 j 7  i n  d r y  d i m e t h y l -  

formamide f o l l o w e d  by a c i d  t r e a t m e n t  a t  room t e m p e r a t u r e  a f f o r d e d  t h e  d c s i r e d  y -  

b u t y r o l a c t o n e  (5 )  i n  8 6 . 9  % y i e l d .  C a t a l y t i c  h y d r o g e n a t i o n  o f  2 on  5 4. Pd-C i n  

m e t h a n o l  a f f o r d e d  t h e  d i h y d r o - i - b u t y r a l a c K o n c  ( b ) ,  m.p.  1 0 8  % 111°, i n  q u a n t i t a t i v e  

y i e l d .  I n t r o d u c t i o n  o f  c y a n 0  g r o u p  b y  t r e a t m e n t  o f  i - b u t y r a l a c t o n e  ( 6 )  w i t h  

p o t a s s i u m  c y a n i d e  a F f o r d e d  t h e  d e s i r c d  c a r b o x y l i c  a c i d  ( 7 ) .  W i t h o u t  f u r t h e r  p u r i f i -  

c a t i o n ,  t h e  c r u d e  c a r b a x y l i c  a c i d  ( 7 )  was t r e a t e d  w i t h  an  e x c c s s  o f  d i a l o m e t h a n e  t o  

g i v e  t h e  c o r r e s p o n d i n g  a - m e t h y l  e s t e r  (8 )  e x c l u s i v e l y  i n  77 "a o v e r a l l y i e l d f r o m t h e y -  

b u t y r a l a c t o n e  ( 6 ) .  Xone o f  t h e  U-methy l  - e s t e r  ( 9 )  was o b s e r v e d . '  E p i m e r i z a t i o n  o f  

t h e  a - i s o m e r  ( 8 )  t o  t h e  B - i s o m e r  ( 9 )  u s i n g  m e t h a n a l i c  p o t a s s i u m  c a r b o n a t e  a t  room 

t e m p e r a t u r e  proceeded s m o o t h l y  i n  82 % 9 4  % y i e l d  
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S i n c o  t h e  d e s i r e d  b i c y c l o [ 2 . 2 . l ) h e p t a n e  d e r i v a t i v e  ( 9 )  was t h u s  o b t a i n e d ,  t h e  r e d u c -  

t i o n  o f  c y a n a  and m c t h o x y c a r b o n y l  g r o u p s  by d i i s o b u t y l  a luminum h y d r i d c  was examined  

u n d c r  s c v e r a l  c o n d i t j o n s  and  t h e  r e s u l t s  a re  summer ized  i n  T a b l e  1. 
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R e a c t i o n  / c o n d i t i o n s  I P r o d u c t s  ( Y i c l d  % )  I 
c s t c r  

(mole r a t i o )  I k.C 

From t h e  p o i n t  o f  b i o l o g i c a l  a c t i v i t y ,  i t  i s  a l s o  i n t e r e s t i n g  t a  s y n t h e s i z e  PGH 
2 

a n a l o g u e  s u c h  a s  12 which h a s  o p p o s i t e  c a n c i g u r a t i o n  a t  t h e  p o s i t i o n  o f  C 8  t o  t h e  

n a t u r a l  PG s e r i e s .  

T h u s ,  t h e  y - b u t y r o l a c t a n e  ( 1 5 )  ,' p r e p a r e d  f rom t h e  = - a d d u c t  ( 1 4 ) u n d e r  t h e  same 

conditions a s  d e s c r i b e d  a b o v e ,  was h y d r o g e n a t e d  o v e r  5 % Pd-C t o  g i v e  t h e  d i h y d r o - y -  

b u t y r o l a c t a n e  ( 1 6 1 ,  m.p.  115 % 117', i n  g 5 . 3  & y i e l d .  I n t r o d u c t i o n  o f  cyano  g r o u p  

t o l l o w e d  by t r e a t m e n t  o f  t h e  c a r b o x y l i c  a c i d  ( 1 7 )  w i t h  d i a z o n ~ e t h a n e  a l s o  a f f o r d e d  

o n l y  t h e  c o r r e s p o n d i n g  4 - m e t h y l  e s t e r  (18)  i n  6 2 . 7  % o v e r a l l  y i e l d  f rom t h e  y - b u t y r o  

l a c t o n e  ( 1 6 ) .  E p i n l e r i z a t i o n  o f  t h e  - B-isomer gave u - l s o m e r  - (19)  i n  9 7 . 1  % y i e l d .  
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Thc s y n t h e t i c  mcthod d e s c r i b e d  h c r c i n  would p r o v i d e  n o t  o n l y  v e r s a t i l e  mc thods  f o r  

t h c  s y n r h c s i s  o f  t h e  key i n t c r m e d i n t e s  l e a d i n g  t o  s t a b l e  PGH2 a n a l o g u e s ,  b u t  a l s o  

t h e  s y n t h c t i c  mcthod which i n v o l v e s  a n o t h e r  ihctcroatoia  s u c h  as n i t r o g c n  and  

s u l f u r  a t  t h e  p o s i t i o n  o r  h r i d g e h ~ n d .  
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