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Existence of two r e a c t i v e  systems, lmlnlum ( A )  and e n o l a t e  ( B )  rnole t ies ,  1" 

the s t r u c t u r e  of a c y c l i c  in t e rmed ia te  ( C )  of enamide pho tocyc l i za t lon  has drawn 

our i n t e r e s t  on t h e l r  u s e  t o  asymmetric s y n t h e s l s ,  which was v l s u a l l z e d  by t h e  app- 

l i c a t l o n  of c h i r a l  c i rcumstances  t o  t h e  pho tocyc l i za t lon .  

( 1 )  Asymmetric Pho tocyc l i za t lon  Involving Enan t lose lec t lve  Reductmn 

I r r a d l a t l o n  of t h e  enamides, prepared from 1-alkyl-3.4-dlhydro1soyuinollnes by 

simple benzoyla t ion,  i n  t h e  presence of c h l r a l  metal  hydr ide  complex ( r e d u c t i v e  

condl t lon)  a t  low temperature a f fo rded  t h e  o p t i c a l l y  a c t i v e  8-oxoberblnes ( l ) ,  t hus  

demonstrating a potentiality of  t h i s  c y c l i z a t l o n  as a u s e f u l  s y n t h e t i c  t o o l  f o r  t h e  

asymmetric s y n t h e s i s  of he te rocyc les  r e l a t e d  t o  p ra tobe rbe r lne  alkaloids. 

( 2 )  Asymmetric Pho tocyc l l za t lon  Involving E n a n t l o s e l e c t l v e  Protonat lon 

Pho tocyc l i za t lon  of N-acylani l ides  had been shown t o  a f f o r d  a mixture  of c i s -  

and t r ans - l ac tams ,  whose r a t i o s  beinq dependent On t h e  s o l v e n t  used. Expecting 

asymmetric p ro tona t ion  t o  an e n o l a t e  molety ( B )  of t h e  c y c l l c  in t e rmed la te  ( C l ,  

i r r a d i a t m n  of t h e  N-acylanl l ides  i n  t h e  presence of two molar amount of dl-p-tolu- 

o y l t a r t a r i c  a c i d  i n  benzene-ether ( 3 : l l  a t  5 - 1 0 ' ~  was c a r r i e d  ou t  and w e  found t h a t  

the photocyclized products  were t h e  o p t i c a l l y  a c t i v e  qulnolones  ( 2 )  as a r e s u l t  of  

asymmetric p ro tona t ion  t o  t h e  in t e rmed la te .  

T h u s ,  coupled wl th  t h e  previously developed non-oxldat lve ,  oxidative, and 

reduct ive  p h o t o c y c l l r a t i o n s ,  enamides a re  proved t o  be very p o t e n t  synthons f o r  t h e  

c o n s t r u c t ~ o n  of va r ious  types  of he te rocyc les  particularly r e l a t e d  t o  a l k a l o r d s .  


