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A b s t r a c t  - A new t o t a l  s y n t h e s i s  of ( f ) - a g r o c l a v i n e - I  was de- 

s c r i b e d .  

In  c o n t i n u a t i o n  of our  s y n t h e t i c  work1-= on e r g o l i n e  t y p e  of a l k a l o i d s ,  we now 

r e p o r t  a new s y n t h e s i s  of ( i ) - q r o c l a v i n e - 1 9  which was i s o l a t e d  from a P e n i c i l -  

l ium kapusc insk i  s t r a i n  a s  one of m e t a b o l i t e s  and proposed i t s  s t r u c t u r e  (1) a s  

having a novel C/D-& r i n g  junc tu re  from i t s  n.m.r. a n a l y s ~ s .  Very r e c e n t l y  

t h e  f i r s t  t o t a l  syn theses  had been r e p o r t e d .  Our s y n t h e t i c  s t r a t e g y  was based 

on t h e  ano the r  u t i l i z a t i o n  of t h e  key i n t e r m e d i a t e  ( 3 )  which was prepared from 

t h e  photocycl ized lac tam ( 2 )  and s u c c e s s i v e l y  a p p l i e d  t o  t o t a l  s y n t h e s i s  o f  

some e rgo lene  type  of a l k a l o i d s  inc lud ing  (F ) - lyse rgene  and (+ I -ag rac lav ine .  * 
The key i n t e r m e d i a t e ,  C/D-&-9-hydroxy-8-methyl01 ( 3 1 ,  was mesylated i n  

p y r i d i n e  a t  an i ce -coo l ing  temperature  t o  g i v e  t h e  monomesylate ( 4 )  i n  908 y ie ld  

which was then reduced wi th  l i t h i u m  aluminum hydr ide  i n  t e t r a h y d r o f u r a n  t o  give 

t h e  8-methyl-9-01 ( 5 )  i n  4 1 %  y i e l d .  The s t r u c t u r e  of ( 5 )  was e s t a b l i s h e d  from 

i t s  n.m.r. spectrum which e x h i b i t e d  s i g n a l s  of hydrogen a t  9 -pos i t ion  a t 6 3 . 6 0  

a s  a  doub le t  of doub le t s  wi th  t h e  coupl ing c o n s t a n t s  o f  8  and 5 H z ,  two geminal 

hydrogens a t  7 -pos i t ion  a t S 2 . 6 1  and 2.36 as  each doub le t  of d o u b l e t s ,  w i th  J 

v a l u e s  of 1 2  and 4 Hz, and a  methyl group a t f 1 . 0 7  as a d o u b l e t  w i th  3 va lue  of 

7 S r ,  t h u s  a l s o  sugges t ing  t h e  c?nformation of t h i s  compound (5 )  a s  shown by  

( A ) .  

Oenydration of :he 8-methyl-9-01 ( 5 )  wi th  t h i o n y l  c h l o r i d e  i n  benzene proceeded 

smoothly t o  g i v e  t h e  8-ergolene type  o f  compound ( 6 )  i n  6 4 1  y i e l d ,  which showed 

n.m.r. s i g n a l s  o f  hydrogen a t  +;os i t ion  a t  S 5 . 2 2  as a broad s i n g l e t  and methyl 
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g r o u p  a t  6 1 . 6 0  a s  a b r o a d  s i n g l e t .  T h i s  f a c i l e  f o r m a t i o n  o f  t h e  d e h y d r a t e d  

p r o d u c t  ( 6 )  u n d e r  t h e  a b o v e  p r o c e d u r e  was phenomenal  a n d  q u i t e  a c o n t r a s t  t o  t h e  

p r e v i o u s  r e s u l t s .  T h u s ,  it had  been  o b s e r v e d  t h a t  u n d e r  s i m i l a r  t r e a t m e n t  wi ih  

t h i o n y l  c h l o r i d e ,  t h e  E d - a c e t a t e  ( 8 )  y i e l d e d  t h e  9 p - c h l o r o  d e r i v a t i v e  a s  t h e  

m a j o r  a n d  t h e  8 - e r g o l e n e  d e r i v a t i v e  as t h e  minor  p r o d u c t s r 3  w h i l e  t h e  8 p - a c e t a t e  

( 9 )  g a v e  o n l y  t h e  9 6 - c h l o r o  d e r i ~ a t i v e . ~  T h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  C/D- 

r i n g  j u n c t u r e  o f  ( 5 )  makes t h e  c o n f o r m a t i o n  (B) f a v o r a b l e ,  t h e r e b y  f a c i l i t a t i n g  

d i a x i a l  e l i m i n a t i o n  be tween  8 P - a x i a l  hydrogen  a n d  t h e  i n t e r m e d i a r y  % - a x i a l  

g r o u p .  

Removal o f  t h e  p r o t e c t i v e  g r o u p  on t h e  i n d o l e  n i t r o g e n  was a c h i e v e d  by reduc- 

t i o n  w i t h  l i t h i u m  aluminum h y d r i d e  i n  t e t r a h y d r o f u r a n  t o  g i v e  t h e  i n d o l i n e  ( 7 1  

i n  6 7 9  y i e l d  which  showed n . m . r .  s i g n a l s  of 9 -hydrogen  a t 8  5.40 a s  a b r o a d  s ing-  

l e t  and 8 -methy l  g r o u p  a t 6 1 . 6 3  a s  a b r o a d  s i n g l e t .  

C o n v e r s i o n  o f  t h e  i n d a l i n e  ( 7 )  i n t o  t h e  i n d o l e  ( I )  was a c h i e v e d  by dehydrogena-  

t i o n  w i t h  p h e n y l s e l e n i n i c  a n h y d r i d e  i n  t h e  presence o f  i n d o l f 8  t o  y i e l d  11.) i n  

90% y i e l d ,  which  showed i d e n t i c a l  n.m.r.  s i g n a l s  a n d  u.v. a b s o r p t i o n s  as  t h o s e  

r e p o r t e d  on n a t u r a l  a y r o c l a v i n e - I ,  t h e r e b y  c o m p l e t e d  t h e  t o t a l  s y n t h e s i s  o f  t h e  

a l k a l o i d  and a l s o  e s t a b l i s h e d  t h e  p r o p o s e d  s t r u c t u r e  o f  t h e  a l k a l o i d .  
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