
S y n t h e s i s  o f  C o r g o i n e

C o r g o i n e  ( I )  w a s  s y n t h e s i z e d  b y  t w o  d i f f e r e n t  m e t h o d s ,  w h i c h

p r o v e d  t h e  s u g g e s t e d  s t r u c t u r e  t o  b e  c o r r e c t .  T h e  b i o g e n e s i s

of the 2-benzylisoquinoline alkaloids is also discussed. 

Corgoine, C H N O  h a s  r e c e n t l y  b e e n  i s o l a t e d  f r o m  C o r y d a l i s  g o r t s c h a k o v i i ,  1 
1 7  1 9  3 '  

a n d  h a s  been shown t o  h a v e  s t r u c t u r e  (I) by n m r  s p e c t r a l  c o m p a r i s o n  with t h e  known 

a l k a l o i d ,  s e n d a v e r i n e  (11). 
2  

We now w i s h  t o  r e p o r t  t h e  s y n t h e s i s  of c o r g o i n e  (I)  by two d i f f e r e n t  m e t h o d s ,  which  

p r o v e s  t h e  s u g g e s t e d  s t r u c t u r e  ( I )  t o  b e  c o r r e c t .  

A m i x t u r e  of 1  ,2,3,4-tetrahydro-7-hydroxy-6-methoxyisoqoinoline (I\') ( 0 . 5  nr 

mole)  a n d  p-hydrorybenzy l  a l c o h o l  (V) w a s  h e a t e d  a t  150 - 160' u n d e r  a c u r v e n t  of 

n i t r o g e n  t o  g i v e  c o r g o i n e  (I) ,  m p  1 9 0  - 191° ,  in  44  $ y i e l d  a f t e r  pur i f i ca t ion  by th ick  

l a y e r  c h r o m a t o g r a p h y .  T h e  s y n t h e t i c  p r o d u c t  w a s  i d e n t i c a l  wi th  t h e  n a t u r a l  c o r g o i n e  

by d i r e c t  c o m p a r i s o n s  of t h e  s p e c t r o s c o p i c  d a t a :  6 ( C F  C O  H) 6 . 7 4  ( l H ,  s ,  8 - H ) ,  
3 2 

6.82 ( l H ,  s ,  5 - H) ,  7 . 0 9  ( 2 ~ ,  d ,  J 8 H z ,  3 ' - H a n d  5 ' - H ) ,  a n d  7 . 4 2  pprn ( 2 ~ ,  d ,  

J 8 H a ,  2 '  - H a n d  6 '  - H ) ;  ir (CHC1 ) v : 3550 cm-' ( O H ) ;  uv (hleOH) h : 227 ,  284 
3 

nrn . 

T e t s u j i  K a m e t a n i ,  K e i i c h i  T a k a h a s h i ,  C h u  V a n  L o c ,  a n d  M i c h i y o  H i r a t a

P h a r m a c e u t i c a l  I n s t i t u t e ,  T o h o k u  U n i v e r s i t y ,  A o b a y a m a ,  S e n d a i  9 8 0 - 8 5 7 8 ,  J a p a n



The second method f o r  the  synthes is  of corgoine is an application of the Pic te t -  

Spengler  react ion as follows: the condensation of 4-benayloxy-3-methoxyphenethyl- 

amine (VI) with p-beneyloxybenaaldehyde (VII), followed by sodium borohydride r e -  

duction of the resul t ing  Schif f  base  (VIII), gave the corresponding secondary  amine 

(IX). The hydrachlokide of IX was subjected to the Pictet-Spengler react ion with 

37 $ formalin in a boiling methanol to give the tetrahydroisoquinoline (111) as co lo r l e s s  

needles ,  rnp 107 - 109' ( l i t .  , mp 107 - l 0 8 . 5 ~ ) ,  the hydrochloride of which gave color-  
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l e s s  need les ,  mp 175 - 179', in 43 % yie ld ,  identical with the authentic sample. 3 

3 .  Debensylation of 111 wlth ethanolic hydrochloric acid gave coGgoine (I) ,  identical 

with natura l  product.  

The  biogenesis of the 2-henzylisoquinoline alkaloids may possibly involve the 

following t ransformat ions:  



I 
S e n d a v e r i n e  (11) is c o - e x i s t e n t  wi th  t h e  p r o t o b e r b c r i n e  a l k a l o i d s  which c o u l d  h e  bio- 

s y n t h e s i z e d  f r o m  I -benzy l i soqu ino l i r l e s ;  t h u s ,  a s u i t a b l e  p r e c u r s o r  f o r  2 -henzy l i so -  

q u i n o l i n e s  would he  c o c l a u r i n c  ( X ) ,  w h i c h ,  on o x i d a t i o n ,  would f u r n i s h  t h e  a z i r i d i n r  

t y p e  compound (XIII )  by r a d i c a l  p a i r i n g  t h r o u g h  t h e  r a d i c a l  i r r l e r m r ~ l i a t o s  (XI  a n d  XII) .  

The fo rmat ion  of t h c  l a t t e r  compound (XIII)  would a l s c  be p o s s i b l e  by a n  i n t r a r r m l e c u l a r  

b!ichael a d d i t i o n  of t h e  p-quirlonoid internrer l ia te  ( x I V ) .  T h e  r e d u c t i v e  c l e a v a g e  of t h e  

C-C bond of XI11 by an eazymc would ; i f l o r d  c o r g u i n e  ( I ) .  which  on rne thy la t i a r~  g i v e s  

6  
s e n d a v e r i n e  (11). Inubush i  r e p o r t e d  the  f o r m a t i o n  uf 2-henzylisoquiriolirle f r o m  N- 

n o r a r m e p a v i n e  by a n  enzymic  o x i d a t i o n ,  f o l l o i \ r d  by sod ium b o r o h y d r i d e  r c d u c t i a n .  

De te rmina t ion  of the  c x a c t  r o u t e  f o r  t h e  b i u g e n e s i s  of t h i s  t)-pe a l k a l o i d  wi l l  r e q u i r e  

c r i t i c a l  t r a c e r  exper i l r ler l ts .  
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