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A b s t r a c t  - According t o  t h e  s y n t h e t i c  r o u t e  e s t a b l i s h e d  on t h e  

d e s p y r r o l e  a n a l o g  o f  t h e  a l k a l o i d ,  t h e  f i r s t  t o t a l  s y n t h e s i s  of ( i l -  

l y s e r g o l  was completed.  

I n  c o n t i n u a t i o n  o f  o u r  s y n t h e t i c  work'-4 on e r g o t  a l k a l o i d s  a iming a t  t h e  syn- 

t h e s i s  o f  a s  many a l k a l o i d s  a s  p o s s i b l e  o f  hav ing  s i m i l a r  t y p e  o f  s t r u c t u r e s ,  

we now r e p o r t  a n o t h e r  f i r s t  t o t a l  s y n t h e s i s  o f  a  member o f  e r g o l i n e  t y p e  

o f  a l k a l o i d s ,  ( + ) - l y s e r g o l  (I), v i a  t h e  r o u t e  e s t a b l i s h e d  by u s i n g  t h e  corres-  

ponding d e s p y r r o l e  d e r i v a t i v e s  w i t h  t h e  t r ans -1 .3 -d io l  (?_a) a s  t h e  key i n t e r -  

media te .  

s y n t h e s i s  o f  D e s p y r r o l o l y s e r g o l  (z) 
AS i n  o u r  r e c e n t  t o t a l  s y n t h e s i s  o f  l y s e r g i c  a c i d , '  ' 2  t h e  pho tocyc l i zed  lac tam 

was conver t ed  i n t o  t h e  t=s*l-bydroxy-2-aldehyde (2) which was used as t h e  

s t a r t i n g  compound f o r  t h e  e s t a b l i s h m e n t  o f  t h e  s y n t h e t i c  r o u t e  t o  l y s e r g o l .  

sodium borohydr ide  r e d u c t i o n  o f  2 y i e l d e d  t h e  t m E 1 , 3 - d i a l  (?_a) which was 

a c e t y l a t e d  under an i c e - c o o l i n g  t empera tu re  t o  g i v e  t h e  co r respond ing  monoace- 

t a t e  (g), mp 141-142°C. 

C h l o r i n a t i v e  conver s ion  o f  la-hydroxy group i n  Lb was c a r r i e d  o u t  by t h e  t r e a t -  

ment o f  t h i o n y l  c h l o r i d e  i n  benzene t o  a f f o r d  t h e  l a - c h l o r i d e  (42)  i n  31% y i e l d  

and t h e  d e s i r e d  1 6 - c h l o r i d e  (s) as t h e  major p roduc t  i n  61% y i e l d  r e s p e c t i v e l y .  

T h e i r  s t r u c t u r e s  were r e a d i l y  e s t a b l i s h e d  from t h e i r  n.m.r. s p e c t r a ,  p a r t i c u l a r -  

l y  from t h e  s i g n a l s  o f  p r o t o n s  a t  1 - p o s i t i o n ,  as a  t r i p l e t  TJ=il Hz1 a t  J 4.20 

i n  La w h i l e  a s  a broad s i n g l e t  a t  6 5.08 i n  s. Treatment  o f  t h e  16-chlor ide  

(s) w i t h  DBU i n  benzene under r e f l u x i n g  t empera tu re  e f f e c t u a t e d  dehydrochlor i -  



n a t i o n  t o  y i e l d  t h e  9-ergolene  type  o f  compound (La) i n  95% y i e l d  which showed 

an o l e f i n i c  p ro ton  s i g n a l  a t  1 - p o s i t i o n  a s  a  broad s i n g l e t  a t  6 6.13 t h u s  con- 

f i r m i n g  i t s  s t r u c t u r e .  Acid h y d r o l y s i s  o f  t h e  a c e t a t e  (La) a f f o r d e d  t h e  unsa t -  

u r a t e d  a l c o h o l  ( % I ,  mp 1 2 3 - 1 2 5 " ~ ,  homogeneously which h a s  a  s t r u c t u r e  c o r r e -  

sponding t o  t h e  d e s p y r r o l e  ana log  of  t h e  a l k a l o i d  l y s e r g o l ,  t h u s  e s t a b l i s h e d  a  

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

T o t a l  S y n t h e s i s  of (i) -Lysergol (L) 
According t o  t h e  s y n t h e t i c  r o u t e  e s t a b l i s h e d  a s  above,  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  ( + ) - l y s e r g o l  was c a r r i e d  o u t  s t a r t i n g  from t h e  key i n t e r m e d i a t e ,  transc 
9-hydroxy-8-aldehyde (i), which had been p repa red  from t h e  p h o t o c y c l i z e d  l ac t am 

and s u c c e s s f u l l y  used a s  t h e  s t a r t i n g  compound i n  t h e  t o t a l  s y n t h e s i s  o f  ( 2 ) -  

l y s e r g i c  a c i d . 2  Sodium borohydr ide  r e d u c t i o n  o f  5 a f f o r d e d  t h e  homogeneous 

~ ~ 1 . 3 - d i o l  (s), mp 2 5 2 - 2 5 4 ' ~  ( d e c . ) ,  which was a c e t y l a t e d  t o  g i v e  t h e  mono- 

a c e t a t e  (7_b), mp 215-218'C. The s t e r e o c h e m i s t r y  o f  t h i s  t=-1,3-diol s t r u c t u r e  

was c l e a r  from t h e  n.m.r. peaks  of two p r o t o n s  a t  9- and 1 0 - p o s i t i o n s  i n  t h e  

a c e t a t e  (3_b), which appeared a s  t r i p l e t  w i t h  l a r g e  coup l ing  c o n s t a n t  o f  a b o u t  

10 Hz ,  r e s p e c t i v e l y .  Treatment  o f  t h e  monoacetyl -a lcohol  (Lb) w i t h  t h i o n y l  chlo-  

r i d e  i n  benzene a t  50°C f o r  1 h  a f f o r d e d  t h e  d e s i r e d  9B-chlor ide  (8) i n  7 4 %  

y i e l d .  The s t e r e o c h e m i s t r y  o f  t h e  90-ch lo r ide  ( E ) ,  p a r t i c u l a r l y  t h e  90-configu- 

r a t i o n  o f  t h e  c h l o r i d e ,  was conf i rmed by t h e  n.m.r. s i g n a l  o f  p ro ton  a t  9-posi-  

t i o n  appeared a s  a  broad s i n g l e t  a t  6 5.06. 

DBu t r e a t m e n t  o f  t h e  96-ch lo r ide  (8) i n  benzene under r e f l u x  f o r  2  h  y i e l d e d  

t h e  u n s a t u r a t e d  9-ergolene  t y p e  of compound (La) which was t h e n  r e a d i l y  hydro- 

l y z e d  w i t h  10% h y d r o c h l o r i c  a c i d  under  r e f l u x  f o r  1 h  t o  y i e l d  d i h y d r o l y s e r g o l  

(&b) i n  8 6 %  y i e l d  from 8. The p r e s e n c e  o f  an  o l e f i n i c  p r o t o n  s i g n a l  a s  a  broad 

s i n g l e t  a t  6 6.37 f i r m l y  e s t a b l i s h e d  i ts  s t r u c t u r e  ( 9 b ) .  Conversion o f  t h e  

i n d o l i n e  (&b) i n t o  t h e  i n d o l e  ( 1 1 ,  t h e r e f o r e  ( + I - l y s e r g o l ,  was ach ieved  by t h e  

t r e a t m e n t  w i t h  0.5 e q u i v a l e n t  o f  p h e n y l s e l e n i n i c  anhydr ide5  i n  t h e  p resence  o f  

3  e q u i v a l e n t s  o f  i n d o l e 6  under a  n i t r o g e n  a tmosphere  a t  40DC f o r  1 . 5  h  t o  a f f o r d  

( ? ) - l y s e r g o l  (L), mp 220-224'C ( d e c . ) ,  i n  97% y i e l d .  The comparison o f  n.m.r. 

and i . r .  s p e c t r a ,  and t . 1 . c .  o f  t h e  s y n t h e t i c  compound w i t h  t h o s e  o f  ( + ) -  

l y s e r g o 1 7  e s t a b l i s h e d  t h e i r  i d e n t i t y ,  t h u s  completed t h e  f i r s t  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 .  
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