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T h e  t o t a l  s y n t h e s i s  of (+) -o r ien ta l id ine  ( I )  w a s  accompl i shed  by t r e a t -  

ment of (?)-demethylmecambridlne (2)  wi th  methy lene  c h l o r i d e  a n d  sodium 

h y d r i d e  i n  d imethy l fo rmamide .  A s y n t h e s i s  of t h e  t e t r a h y d r o p r o t o b e r -  

b e r i n e  (7) c o n t a i n i n g  t h e  1 ,3 -d ioxane  s y s t e m  is a l s o  d e s c r i b e d .  

O r i e n t a l i d i n e ,  i s o l a t e d  f r o m  P a p a v e r  o r i e n t a l e ,  w a s  m i t i a l l y  c o s i d e r e d  as (3)  

on the  b a s i s  of s p e c t r a l  a n a l y s e s  combined with  s o m e  c h e m i c a l  d e g r a d a t i o n s .  7 , 2  

H o w e v e r ,  a c o m p a r i s o n  of t h e  uv s p e c t r a  of a s e r l e s  of tetrahydroprotoberberine 

b i smeth ine  d e r i v a t i v e s  showed  t h a t  t h e  s t r u c t u r a l  a s s i g n m e n t  h a d  t o  b e  modif ied 

t o  1 .3 '4  We now with  t o  r e p o r t  t h e  v e r i f i c a t i o n  of t h e  s t r u c t u r e  (1)  by a t o t a l  

+ s y n t h e s i s  of (?)-or iental ldine %a ((--demethylmecambridlne ( 2 ) ,  a n  i n t e r m e d i a t e  

i n  t h e  s y n t h e s i s  of m e c a m b r l d m e  (4 ) .  5 

To s t u d y  t h e  f o r m a t i o n  of t h e  1 ,3-dioxane s y s t e m ,  t h e  e a s i l y  a v a i l a b l e  pheno l ic  

tetrahydroprotoberberine (5)6 w a s  s t i r r e d  with  3 7  % fformalin a n d  1N sod ium 

h y d r o x i d e  a t  room t e m p e r a t u r e  f o r  3 d a y s  t o  g i v e  9-hydroxymethylprotoberberine 

0 (6 ) ,  mp 1 8 6  - 1 8 8  ; m/e 371 (MC) a n d  1 9 2 .  I t s  ir s p e c t r u m  ( C H C ~  ) e x h i b i t e d  one  
3 

h y d r o x y l  g r o u p  a t  3540 cm-' a n d  i t s  n m r  s p e c t r u m  (6 i n  C D C l  a n d  DMSO-;I ) 3 6 

s h o w e d  t h r e e  0 -methy l  g r o u p s  a t  3 . 8 2  a n d  a hydroxymethy l  g r o u p  a t  4 . 6 7  

t o g e t h e r  with  t h r e e  a r o m a t i c  p r o t o n s  a t  6 .71 (1H) a n d  6.61 (2H).  H e a t m g  



compound (6) with a m i x t u r e  of e i t h e r  methylene iod ide  a n d  sodium h y d r i d e  i n  

dimethylformamide o r  methylal  a n d  p t o l u e n e s u l p h o n i c  a c l d  i n  d imethy l fo rmamide ,  

f u r n i s h e d  t h e  d e s i r e d  compound (7) in  p o o r  y ie ld  as ind ica ted  by t h e  n m r  a n a l y s i s  

of the  r e a c t i o n  p r o d u c t .  H o w e v e r ,  by c a r r y i n g  out  t h e  r e a c t l o n  with a n  e x c e s s  of 

d r y  methy lene  c h l o r i d e  a n d  sodium h y d r i d e  i n  d r y  dimethylformamide a t  80' C f a r  

0 15  min under ,  n i t r o g e n ,  compound (7)  w a s  quan t i t a t ive ly  o b t a i n e d ,  mp I i'l - 1 7 2  a n d  

c h a r a c t e r i z e d  by phys ica l -chern~ca l  me thods .  I t s  ir s p e c t r u m  showed  n o  h y d r o x y l  

g r o u p  a n d  i t s  n m r  s p e c t r u m  [b i n  C D C l  ; 3 . 8 8  ( 9 ~ ,  s,  3  x OMe), 6 . 7 4  a n d  6 . 6 3  
3  

(1H a n d  2H,  e a c h  s ,  3  x A r H ) ]  r e v e a l e d  t h e  A r O C H  OCH A r  g r o u p  as e a c h  s i n g l e t  -2  - 2  

a t  5.26 a n d  4.79. F u r t h e r ,  i t s  m a s s  s p e c t r u m  showed  t h e  m o l e c u l a r  peak  a t  m/e 
1 

383 a n d f r a g m e n t  p e a k s  a t  m/e 1 9 2  (8 a n d  9 ) ,  1 9 0  (1 0 )  a n d  1 6 2  (1 1 ). 

~ e r n e t h ~ l m e c a r n h r i d i n e  (2)  w a s  then  r e a c t e d  as a b o v e  with  d r y  methylene c h l o r i d e  
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a n d  sodlum h g d r i d e  i n  d r y  dimethylformamide t o  a f f o r d  (+)-or iental idine ( I ) ,  mp 1 9 0  - 

192'. T h e  ir (CHC1 ) ,  n m r  [ ( b ,  CDC13) 3 . 8 7  a n d  4 .01  ( e a c h  3 H ,  e a c h  s ,  2 x OMe), 
3  

4 . 6 0  a n d  4 . 9 2  ( e a c h  I H ,  e a c h  d ,  e a c h  J = 15Hz,  A r C H 2 0 ) ,  - 5 . 2 6  (ZH, s ,  ArOCH2- 

0 c H 2 ) ,  5 . 9 0  (ZH, s ,  OCl&O), 6 . 3 6  a n d  6 . 5 2  (each  I H ,  e a c h  s ,  2 x A ~ H ) ]  a n d  m a s s  

s p e c t r u m  [m/e 397 (M+), 2 0 4 ,  192  a n d  1621  w e r e  s u p e r i m p a s a b l e  with  t h o s e  of t h e  

n a t u r a l  p r o d u c t .  

T h u s ,  t h e  t o t a l  s y n t h e s i s  of (+) -mien ta l id ine  h a s  been  accompl i shed  a n d  the  

p r o p o s e d  s t r u c t u r e  (1)  c o n f i r m e d .  
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