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SYNTHESES OF DESPYRRDLE ANALOGS OF ERGOLINE G R O U P  OF ALKALOIDS 
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Kobe Women's C o l l e g e  of Pharmacy 

Notoyamaki ta ,  i f i g a s h m a d a ,  Kobe 6 5 8 ,  J a p a n  

R e d u c t l v c  p h o t o ~ y c l i z a t l o n  of t h e  enarnide ( I ) ,  p r e p a r e d  f rom 2 - t e t r a l o n e i r n i n e  

by a c y l a t i o n  w l t h  3 - f u r o y l  c h l o r i d e ,  y l e l d e d  t h e  l a c t a m  (21 in good y l e l d ,  whlch  

was u s e d  as a common s t a r t l n g  compound f o r  t h e  s y n t h e s e s  o f  v a r l o u s  d e s p y r r o l e  ana- 

l o g s  o f  a l k a l o i d s  s u c h  35 l y s e r g ~ c  a c l d  ( 5 ) ,  i s o l y s e r g l c  a c l d  ( 6 )  , l s o l y s e r g o l  ( 7 1 ,  

i s o f u m i g o c l a v l n e  ( a ) ,  l y s e r g e n e  ( 9 ) ,  and i s o l y s e r g l n e  ( l o ) ,  t h u s  established a gene- 

r a l  synthetic r o u t e  t o  r e s p e c t i v e  n a t u r a l  alkaloids. 

X=O, NMe i l l  (Z)X=O, (3)X=W2 ( 4 )  

( 1  1 Ccmver r lon  n f  t h e  A m m e  (31 x t o  Rcspcct ;ve r r g o l i i r i  Ana loqs  ( 5 , 6  ,i , 8 )  

The amlne ( 3 ) .  Obta lned  by LiA1H4 r e d u c t l o n  o f  ( 2 1 ,  

a f f o r d e d  upon Osoq t r e a t m e n t  t h e  g l y c o l s  ( 1  1 )  whlch 

were  s u b 2 e c t e d  t o  p e r l o d a t e  c l e a v a g e  t o  g l v e  t h e  hydro-  

x y a l d e h y d e  ( 1 2 a )  under  a l k a l l n e  and i t s  0 - f o r m a t e  ( 1 2 b )  
(11) ( 1 2 a )  R=H 

( ~ ~ ~ ) R = c H o  under  a c i d l c  c o n d i t i o n s ,  o f  whlch  t h e  f o r m e r  was f u r -  

t h e r  o x l d i z e d  w i t h  C r O  -H2S04 i n  Me011 f o l l o w e d  by d e h y d r a t i o n  t o  g i v e  l y s e r g i c  a c l d s  
3  

( 5  and  61 ,  w h i l e  t h e  l a t t e r  ( 1 2 b )  a f f o r d e d  i s a l y s e r g o l  ( 7 )  by NaBH4 r e d u c t l o n .  

Wol f f -Kishner  r e d u c t i o n  o f  ( 1 2 a )  a f f o r d e d  i s o f u m i g a c l a v i n e  ( 8 ) .  

(21 Conversion of  t h e  D i o l  ( 4 )  i n t o  R e s p e c t ~ v e  E r q o l i n e  Ana logs  ( 7 , 8 , 9 , 1 0 )  

The d i o l  ( 4 ) ,  p r e p a r e d  f r o m  ( 2 )  by o z o n o l y s i s  and 

~ E f 4  LiA1H4 r e d u c t i o n ,  was m e s y l a t e d  t o  g l v e  t h e  mono- o r  
MS 

C 
d l m e s y l a t e  ( 4 a . h )  depend ing  on  t h e  t e m p e r a t u r e .  D m -  

s y l a t e  ( 4 b )  underwent  d o u b l e  e l ~ m m a t ~ o n  by b a s e  t o  

g i v e  l y s e r g e n e  ( 9 )  w h i l e  t h e  monomesylate  ( 4 3 )  a f f o r d e d  i s o l y s e r g i n e  ( 1 0 )  upon 

LiAlH4 r e d u c t i o n  f o l l o w e d  by e l l m i n a t l o n  v i a  m e s y l a t e .  P r o t e c t L o n  o f  t h e  m e t h y l 0 1  

g r o u p  by a c e t y l a t l o n  a t  O'C ( 4 c )  f u r n i s h e d  t h e  s y n t h e s i s  o f  i s o l y s e r g o l  ( 7 ) .  


