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5a-HYDROXY-3a-CHOLESTANECARBOXYLIC LACTONE 

-- S u b m i t t e d  by Lars  H. Hellber(:*, Rodney G. S t o d d a r d  and  P e t e r  
( 10/4/82) W i n t e r s  do r f 

Department o f  Chemis t ry  
San Diego S t a t e  U n i v e r s i t y  
San Diego, CA 92182 

Given t h e  l a r g e  number o f  s y n t h e t i c  l a c t o n e s  as  w e l l  as 

t h o s e  i s o l a t e d  from n a t u r a l  s o u r c e s  i n  r e c e n t  y e a r s ,  i t  i s  s u r -  

p r i s i n g  t h a t  compound I h a s  n o t  been r e p o r t e d . ‘  

ago2 w e  n o t e d  a s low i s o m e r i z a t i o n  ( I R )  o f  t h e  3a -ac id  ( I I a )  , 

presumably t o  I. W e  have now p r e p a r e d  t h i s  l a c t o n e  ( I ) .  A f t e r  

t he  r e q n i s i t e  3a -ac id  ( I I a )  w a s  o b t a i n e d  from t h e  3B-acid -_ v i a  a 

p r o c e d u r e  e s s e n t i a l l y  e q u i v a l e n t 2  t o  t h a t  used by Shoppee and 

S t e p h e n s o n I 3  I w a s  s y n t h e s i z e d  d i r e c t l y  from I I a  as  w e l l  as  from 

S e v e r a l  y e a r s  

I I b  by h y d r o l y s i s .  

H 

o//Lol 
H & O j ’  11 I 

a) R = H b) R = CH3 
\ o - R  

4 EXPERIMENTAL 

Procedure  A ( f rom I I a ) . -  The n e c e s s a r y  3a -ac id  w a s  p r e p a r e d  

a c c o r d i n g  t o  a p r o c e d u r e  used  by W i n t e r s d o r f I 2  s t a r t i n g  w i t h  

c h o l e s t e r y l  c h l o r i d e  i n s t e a d  of c h o l e s t e r y l  bromide used e a r l i -  

3 e r  by Shoppee and S tephenson .  To a s o l u t i o n  made up o f  4.5 

m l  of d i o x a n e ,  0 . 4 4  m l  of water and 0 . 5 6  ml of p e r c h l o r i c  a c i d  

( 9 0 %  aqueous d i o x a n e ,  0.2 - N i n  p e r c h l o r i r .  a c i d )  w a s  added 1 0 0  

m g  of I I a .  The m i x t u r e  w a s  p l a c e d  i n  a l o n g  s t e m  f l a s k ,  which 

w a s  f i l l e d  w i t h  a r g o n  g a s  and p l a c e d  i n  a Dry I c e - a c e t o n e  b a t h  
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w h i l e  t h e  s t e m  w a s  drawn o f €  a n d  sealed.  The f l a s k  w a s  p l a c e d  

i n  a n  o i l  b a t h  a t  80° f o r  t e n  d a y s .  A t  t h e  e n d  of t h i s  p e r i -  

od t h e  c o n t e n t s  were p o u r e d  i n t o  a n  e v a p o r a t i n g  vessel  a n d  t h e  

l i q u i d  removed u n d e r  r e d u c e d  p r e s s u r e  (25O) .  The r e s i d u e  w a s  

mixed w i t h  25  m l  o f  2 N cold sodium h y d r o x i d e 5  and  e x t r a c t e d  

t h r e e  t i m e s  w i t h  50 m l  p o r t i o n s  of e t h e r ,  s e p a r a t i n g  a n y  s u s -  

pended  mater ia l  a l o n g  w i t h  t h e  a q u e o u s  p h a s e .  The e t h e r e a l  ex-  

t r a c t s  w e r e  combined and  washed w i t h  cold 0 . 0 1  N a q u e o u s  hydro -  

c h l o r i c  ac id  a n d  t h e n  w a t e r .  The e t h e r e a l  l a y e r  w a s  t h e n  d r i e d  

over magnesium s u l f a t e  a n d  3A m o l e c u l a r  sieves.  E v a p o r a t i o n  of 

t h e  s o l v e n t  y i e l d e d  30 mg ( 3 0 % )  of a color less  s o l i d ,  mp. 164 .5-  

165.2O. A 50:50  m i x t u r e  (by  w e i g h t )  o f  t h e  p r o d u c t  w i t h  I I a .  

mp. 151.2-151.7O,  r e s u l t e d  i n  a m e l t i n g  p o i n t  d e p r e s s i o n ,  m p .  

147.4-156.  O o .  

0 

NMR ( C D C 1 3 ) :  6 0 .63  (C18-CH3) I 0 .88  (C19-CH3) I 2.60 (CH-C=O) I 

no  -C02E ( i n  I I a  6 1 1 . 4 ) ;  no  v i n y l  p r o t o n  ( i n  I I a  6 5 . 3 7 ) ;  I R  

( K B r ) :  1765 

MS ( 7 0  e V ,  looo): m / e  ( r e l a t i v e  i n t e n s i t y )  4 1 4  ( M  , 6 1 . 4 ) ;  

386 ((M-CO) , 2 4 . 5 ) ;  370 ( ( M - C 0 2 ) + ,  2 6 . 8 ) ;  329 ( 4 . 8 6 ) ;  301  

( (M-C8H17)+, 29 .1)  ; 6  288 ( 5 0 . 0 ) ;  274 ( 6 2 . 3 )  ; 260 ( (M-C11H22)+, 

79 .1 )  ; 6  259 ( (M-C11H23)+, 1 0 0 ) .  6 

Ana l .  Calcd. f o r  C 2 8 H 4 6 0 2 :  C ,  81 .10 ;  H ,  11 .18 .  

Found: C ,  81 .18 ;  H .  11 .38 .  

( l a c t o n e ) ,  no  peak  a t  1700 cm-' (C=O i n  I I a ) ;  
+ 

+ 

P r o c e d u r e  B (from I I b ) . -  Us ing  d i a z o m e t h a n e  g e n e r a t e d  f rom EXR- 

1 0 1 , 7  t h e  3 a - a c i d  ( I I a )  w a s  c o n v e r t e d  t o  i t s  m e t h y l  es ter  ( I I b )  . 
NMR(CDC13) : 6 2.48 (CH-C=O) - , 3 . 6 5  (-C02CH3) I 5.36  ( v i n y l  H )  ; 

I R ( K B r ) :  1728 c m - l .  

Me thy l  3a-cholestene-A5-carboxylate ( I I b )  ( 1 0 0  m g )  when 
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s u b j e c t e d  t o  t h e  same c o n d i t i o n s  as t h o s e  d e s c r i b e d  i n  proce-  

d u r e  A, y i e l d e d  25 mg ( 2 6 % )  of  a colorless s o l i d ,  mp. 1 6 4 . 2 -  

165.3', which when mixed w i t h  an  e q u a l  w e i g h t  of I Ia ,  r e s u l t e d  

i n  a m e l t i n g  p o i n t  d e p r e s s i o n ,  mp. 147.0-157.8O. When t h e  pro-  

d u c t  w a s  mixed w i t h  t h e  p r o d u c t  i n  A ,  t h e r e  w a s  no mp. depres-  

s i o n ,  mp. 164.2-165.8O. 
-1 

NMR ( C D C 1 3 ) :  no - C 0 2 H ,  no v i n y l  p r o t o n ;  I R ( K B r )  1765 c m  ( lac- 
-1 t o n e )  , no peak a t  1700 c m  ( - C 0 2 H ) .  
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