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(+)-Angustol ine ,  a n  a l k a l o i d  of S t rychnos  a n g u s t i -  

flora, was syn thes ized  v i a  t h e  r o u t e  i n c l u d i n g  enamide 

p h o t o c y c l i z a t i o n .  

A s  a n  e x t e n s i o n  of s y n t h e t i c  work on angus t id ine , '  we r e p o r t  

t h e  f i r s t  t o t a l  s y n t h e s i s  o f . ( ? ) - a n g u s t o l i n e ,  a major a l k a l o i d  

of St rychnos a n g u s t i f l ~ r a , ~  t h u s  complet ing formal s y n t h e s i s  o f  

a l l  t h r e e  a l k a l o i d s  so  f a r  i s o l a t e d .  

Treatment o f  sodium 5 - a c e t y l n i c o t i n a t e 3  w i t h  o x a l y l  c h l o r i d e  

produced t h e  a c i d  a c h l o r i d e ,  which wi thou t  p u r i f i c a t i o n  was 

r e a c t e d  w i t h  harmalane t o  a f f o r d  the enanide ( I a )  a s  a  yel low 
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s o l i d ,  9 (CHC13)  3520 ( N H ) ,  1695 ( A c ) ,  and 1640 .(NCO) . max 

A 0.02 M methanol ic  s o l u t i o n  o f  ( I a )  was i r r a d i a t e d  w i t h  a  low 

p r e s s u r e  mercury lamp a t  room tempera tu re  f o r  5 h. Chromato- 

graphy of t h e  r e a c t i o n  mix ture  on a1umir.a s e p a r a t e d  two produc t s  

( I I a  and I I I a )  i n  30 and 8 % y i e l d s  r e s p e c t i v e l y :  ( I I a ) ,  m.p .>  

300°, M+ 329; ( I I I a ) ,  m.p. >300°, M+ 329. 



Sodium borohydride  r e d u c t i o n  o f  ( I I a )  a f f o r d e d  t h e  a l c o h o l  

( I I b ) ,  m.p. 292-294O (lit. 3 1 0 - 3 1 4 " ) ~ ,  M+ 331, which was shown 

t o  be  ( + ) - a n g u s t o l i n e  by comparisons o f  i . r . ,  n.m.r., and mass 

s p e c t r a .  S ince  a n g u s t o l i n e  had been conver ted  i n t o  a n g u s t i n e  

and d i h y d r o a n g u ~ t i n e , ~  t h i s  s y n t h e s i s  f o r m a l l y  completed t h e  

t o t a l  s y n t h e s i s  o f  a l l  t h r e e  a l k a l o i d s  so  f a r  i s o l a t e d .  
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I n  r e l a t i o n  t o  t h e  above s y n t h e s i s ,  p h o t o c y c l i z a t i o n  o f  t h e  

enamide ( I b ) ,  which was ob ta ined  from harmalane and 5-(1-chloro-  

e t h y 1 ) n i c o t i n o y l  c h l o r i d e ,  was c a r r i e d  o u t  and a f f o r d e d  t h r e e  

pho tocyc l ized  p r o d u c t s  ( I I c ,  I I I b ,  and I I I c ) ,  which were sepa- 

r a t e d  by chromatography on alumina; (IIc) , m.p. 220-223O, 14' 

345; ( I I I b ) ,  m.p. >300°, M+ 315; ( I I I c ) ,  m.p. 266-26g0, M+ 345. 

The compound ( I I c )  should  be  d e s i g n a t e d  a s  ( + ) - a n g u s t o l i n e  

methyl e t h e r .  The fo rmat ion  o f  t h e s e  t h r e e  photoproducts  would 

seem t o  be  formed e i t h e r  by hydrogenolys i s  o r  s u b s t i t u t i o n  o f  

t h e  c h l o r i d e  by s o l v e n t  d u r i n g  t h e  c o u r s e  o f  i r r a d i a t i o n .  
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