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A NOVEL STEREOSELECTIVE SYNTHESIS OF MORPHINANS 
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I n s t i t u t e  o f  M e d i c i n a l  Chemis t ry ,  Hoshl U n i v e r s i t y  

Ebara  2-4-41, Shinagawa-ku, Tokyo 142, J a p a n  

S i n c e  morphine a l k a l o i d s  compr i se  a l a r g e  and i m p o r t a n t  f a m l l y  o f  n a t u r a l  

p r o d u c t s ,  t h e  methods f o r  t h e i r  s y n t h e s i s  a r e  s t i l l  o f  i n t e r e s t .  Many o f  morphme 

a l k a l o i d s  u s u a l l y  p o s s e s s  a B/C c i s -hydrophenan threne  s k e l e t o n  as ABC r i n g  sys tem,  we 

t h e r e f o r e  p lanned  t o  d e v e l o p  a g e n e r a l  s y n t h e t i c  r o u t e  t o  morphinans a B/C c i s -  

hydrophenan threne .  The B/C c i s -hydrophenan threne  2,  a key i n t e r m e d i a t e ,  was syn the-  

s i z e d  s t e r e o s e l e c t i v e l y  by a n  i n t r a m o l e c u l a r  Diels-Alder  r e a c t i o n  o f  l -cyanobenzo-  

c y c l o b u t e n e  derivative 1 as a key  s t e p .  The compound 2 was t h e n  c o n v e r t e d  i n t o  t h e  
". Ir 

o l e f i n  3 ,  by two s t e p s ,  whose t r a n s f o r m a t i o n  t o  D-normorphinan 4  was succeeded  by 
". Ir 

employing a c y c l i z a t i o n  o f  t h e  c o r r e s p o n d i n g  N-chloro d e r i v a t i v e  a n  amilynium 

intermediate. 

F u r t h e r  investigation o f  a Oie l s -Alder  r e a c t i o n  o f  1 -cyanobenzacyc lobu tene  de- 

r i v a t i v e  5 p r o v i d e d  a f a c i l e  s y n t h e t i c  r o u t e  o f  $. T r e a t m e n t  o f  w i t h  DIBAL a f f o r d e d  
"" 

6 ,  which was c o n v e r t e d  t o  t h e  methylamine derivative 7 i n  s i x  s t e p s .  C y c l i z a t i o n  re- 
"" "" 

a c t i o n  o f  8 ,  o b t a i n e d  by t r e a t m e n t  o f  7 w i t h  NCS, gave t h e  s u b s t i t u t e d  morphinan 9 ,  
". "" "" 

which was c o n v e r t e d  t o  t h e  known compound 10  by r e d u c t i v e  d e m e t h o x y l a t i o n ,  f o l l o w e d  by 
2"" 

d e p r o t e c t m n  o f  t h e  k e t a l  group.  

Thus,  we c o u l d  d e v i c e  a n o v e l  s t e r e o s e l e c t i v e  s y n t h e s i s  o f  morphinans and t h i s  

method would be a p p l ~ c a b l e  t o  t h e  n a t u r a l l y  o c c u r r i n g  morphine a l k a l o i d s .  


