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REACTIONS OF HAFWALINE AND ITS DERIVATIVES, VI1,SYNTHESIS OF 
11-METHOXY INDOLOQUINOLIZIDINES BY PHOTOCHEMICAL CYCLIZATION 
OF ENAMINE INTERMEDIATES 
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A b s t r a c t  - R e a c t i o n s  o f  ha rmal ine  w i t h  b e n z y l  h a l i d e  and t h e i r  

r i n g  s u b s t i t u t e d  a n a l o g u e s  a f f o r d s  enamine i n t e r m e d i a t e s ,  photo- 

c y c l i z a t i o n  o f  which r e s u l t s  i n  t h e  Fl r rnat ion o f  r e s e r p i n e  ana- 

l o g u e s  i n  h i g h  y i e l d s .  The p rocedure  t h u s  p r o v i d e s  a  a v n t h e t i c  

approach  t o  p h a r m a c o l o g i c a l l y  i n t e r e s t i n s  s u b s t a n c e s  from r e a d i l y  

a c c e s s i b l e  p r e c u r s o r s .  

We have p r e v i o u s l y  demons t ra t ed  t h e  e x i s t e n c e  o f  an  imine-enamine e q u i l i b r i u m  i n  

ha rmal ine  (1 )  a  ma jo r  i n d o l e  a l k a l o i d  from t h e  s e e d s  o f  Peganum h a r ~ n a l a , ' - ~  

and used i t  f o r  t h e  s y n t h e s i s  o f  i n d o l o o u i n o l i z i d i n e s  and d e r i v a t i v e s  of i n d o l e  

a l k a l o i d s  o f  m e d i c i n a l  repute. ' -3 '6-10 Due t o  a  r a p i d  t a u t o n e r i c  e a u i l i h r i u n  o f  

t h e  o l e f i n i c  bond b o t h  Y- and C - a l k y l a t i o n s  were found t o  o c c u r .  

I n  c o n t i n u a t i o n  o f  t h e s e  s t u d i e s ,  ha rma l ine  was a l lowed  t o  r e a c t  w i t h  e x c e s s  o f  

b e n z y l  bromide ( 2 ) .  o -ch lo robenzy l  bromide (31 and 3-methoxybenzyl bromide ( 4 )  i n  

r e f l u x i n g  1 : l  methanol-benzene.  P f t e r  s e v e r a l  h o u r s  ha rmal ine  was found t o  h e  

c o n v e r t e d  i n t o  two f a s t e r  moving p r o d u c t s ,  p o s s e s s i n q  a  g reen  f l o u r e s c e n c e .  The 

p r o d u c t s  were i s o l a t e d  from t h e  r e a c t i o n  m i x t u r e  by column chromatogr~7phy and 

t h e i r  respective s p e c t r a l  d a t a  i d e n t i f i e d  them a s  t h e  monoalkyla ted  p r o d u c t s  ( 5 ) ,  

( 7 )  and ( 9 )  o b t a i n e d  i n  50-55% y i e l d s  and t h e  d i a l k y l a t e d  p r o d u c t s  ( 6 ) ,  c b t a i n e d  

i n  15-20s y i e l d ,  and ( 4 )  which was formed i n  low " i e l d s .  

The enamine i n t e r m e d i a t e s  5  7  and ( 9 )  when i r r a d i a t e d  i n  d ich lo romethane .  

f o r  1-7 h o u r s  w i t h  a medium p r e s s u r e  mercury lamp a f f o r d e d  t h e  co r respond inq  c'rc- 

l i z e d  p r o d u c t s  (101, (111, (12)  and (131 i n  good y i e l d s  (90-858) .  The s p e c t r a l  d a t a  

o f  a l l  t h e  p r o d u c t s  i s  t a b u l a t e d  i n  Tab le  1. 
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Table-] .  M e l t i n g  P o i n t s  a n d  S p e c t r a l  Da t a  

No. M.P. (OC) 

5. 110 

6. 106-110 

7. 112-114 

* 
8. 226 

9. 90 

10. 150-152 

11. 178 

12. 98 

13. 234-238 

- 
5.11 (broad s,2H,=CH2) 

1630 (C=C) (i) 221,262,406 
OOO(C-Cl) (ii) 248,300 

34oo(~-H) (i) 212.255.337 
800(GC1) (ii) 231,292 

Compound ( 8 )  was o b t a i n e d  i n  v e r y  low y i e l d s ,  s o  a n  n.m.r. c o u l d  n o t  b e  r e c o r d e d  
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