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A SIMPLIFIED, ONE STEP SYNTHESIS OF CHOLEST-5-EN-3-ONE 

Submitted by Edward J. Pa r i sh*  and Sarawanee Chi t rokorn  
-7Enmn) 

Department o f  Chemistry 
Auburn Uni ve r s i t y 
Auburn Un ive r s i ty  , Alabama 36849 

Cholest-5-en-3-one(I)  i s  a key i n t e r m e d i a t e  i n  t h e  prep- 
1 a r a t i o n  of  a v a r i e t y  of  s t e r o i d s  d e r i v e d  from c h o l e s t e r o l ( I 1 ) .  

Also,  A - s t e r o i d a l  o l e f i n s  are among t h e  most common n a t u r a l l y  

occur r ing  s t e r o i d s  and t h e  p r e s e r v a t i o n  of  t h e  A 5  double  bond 

i s  an impor tan t  s y n t h e t i c  c o n s i d e r a t i o n .  L i t e r a t u r e  procedures  

f o r  t h e  p r e p a r a t i o n  of  I a r e  inconvenient  and r e q u i r e  a mul t i -  

s t e p  s y n t h e s i s .  2 ,3  

5 

Br Br HO 
I 1  Br Br 

PyH.Cr03ClI25' 

c a C O 3 , C H 2 C 1 2 ,  30 min. 

W e  now r e p o r t  a r a p i d  and convenient  one-step p r e p a r a t i o n  

of  I u t i l i z i n g  commercial c h o l e s t e r o l ( I 1 )  a s  a s t a r t i n g  mater- 

i a l .  Th i s  s y n t h e s i s  employs t h e  v e r s a t i l e  o x i d a n t  pyr id in ium 

chlorochromate 'Otl' ( a  s l i g h t l y  a c i d i c  r e a g e n t ) ,  b u f f e r e d  wi th  

anhydrous CaC03, f o r  t h e  desc r ibed  convers ion .  The C a C 0 3  a l -  

lows t h e  r e a c t i o n  t o  proceed wi thou t  s i g n i f i c a n t  i somer i za t ion  

of  t h e  A 5  double bond, bo th  du r ing  t h e  course  o f  t h e  r e a c t i o n  

and subsequent  aqueous work-up. The r e s u l t i n g  r e a c t i o n  product  
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i s  p u r i f i e d  by r e c r y s t a l l i z a t i o n  t o  g i v e  an e x c e l l e n t  y i e l d  

o f  I. 

EXPERIMENTAL 

Melt ing p o i n t s  w e r e  determined w i t h  an E lec t ro the rma l  c a p i l -  
l a r y  appa ra tus  and are uncorrec ted .  I n f r a r e d  s p e c t r a  ( K B r  
p e l l e t )  w e r e  recorded  by us ing  a Perkin-Elmer Model 580 spec- 
t rometer .  Pro ton  NMR spectra (CDC13 s o l v e n t )  w e r e  ob ta ined  
wi th  a Varian EM-390 spec t romete r  u s ing  MeqSi as an i n t e r n a l  
s t anda rd .  Proton chemical s h i f t s  f o r  t h e  C-18 and C-19 angu- 
l a r  methyl resonances w e r e  c a l c u l a t e d  by t h e  method of  Zur- 
cher .  6 U l t r a v i o l e t  spectra ( e t h a n o l  s o l u t i o n )  w e r e  recorded  
wi th  a Cary 1 7  spec t rometer .  Mass s p e c t r a l  a n a l y s e s  w e r e  con- 
duc ted  u s i n g  a DuPont 4 9 1  m a s s  spec t rometer .  Thin l a y e r  chrom- 
atography (TLC) w a s  c a r r i e d  o u t  on p l a t e s  of  s i l i c a  g e l  G (An- 
a l t e c h ,  Newark, DE) u s ing  v i s u a l i z a t i o n  of  t h e  components a f -  
ter  sp ray ing  wi th  molybdic a c i d . 7  So lven t  systems f o r  TLC an- 
a l y s e s  w e r e :  1 0 %  e t h e r  i n  to luene ;  1 0 %  e t h y l  acetate i n  t o l u -  
ene;  35% e t h y l  acetate i n  chloroform.  Au then t i c  I w a s  p repa red  
by t h e  method of  F i e s e r . l  Commercial c h o l e s t e r o l ( I 1 )  w a s  ob- 
t a i n e d  from Sigma Chemical Co. and w a s  r e c r y s t a l l i z e d  t h r e e  
t i m e s  from acetone-water .  Pyridinium chlorochromate w a s  ob- 
t a i n e d  from Ald r i ch  Chemical Co. 

Cholest-5-en-3-one(I) .-  Anhydrous C a C 0 3  powder (2 .0  g ,  19.98 

m o l e )  w a s  added t o  a s o l u t i o n  of c h o l e s t e r o l  (11, 1.85 g ,  

4.79 mmol) i n  CH2C12 (160 m l ) .  Pyr idinium chlorochromate (3.5 

g,16.24 m o l e )  w a s  added and t h e  mixture  s t i r r e d  f o r  30 min. 

under n i t r o g e n  a t  room tempera ture  (25 C ) .  A s a t u r a t e d  N a C l  

s o l u t i o n  w a s  t hen  added, and t h e  mixture  w a s  thoroughly  ex- 

t r a c t e d  w i t h  e t h e r .  The r e s u l t i n g  e x t r a c t s  were f i l t e r e d  

through anhyd. MgS04 and evapora t ed  t o  dryness  under  reduced 

p r e s s u r e  t o  g i v e  a r e s i d u e  (TLC a n a l y s i s  i n d i c a t e d  a p roduc t  

of  approximately 98% p u r i t y ;  1 0 %  e the r - to luene )  which w a s  re- 

c r y s t a l l i z e d  from acetone-water  t o  y i e l d  I (1.67 g ,  9 1 % ) :  mp. 

125-12701 lit. 2 ' 3  117-125O, 126-127O; I R  vmax i d e n t i c a l  w i t h  

a u t h e n t i c  sample (C=O, 1725 cm-') ; 'H NMR: 

18-CH3; calc. 0 .73) ,  1 . 2 4  ( s ,  3H, C-19-CH3; calc. 1.25) , 5.37 

(m,  l H ,  C-6-H) ;  MS i d e n t i c a l  w i t h  a u t h e n t i c  sample: 384(M; 

0 

6 0.73 (s, 3H, C- 
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1 0 0 % )  , 369(m-CH3; 28%)  , 271  ( m - s i d e  c h a i n ;  1 9 % )  , 229 ( 5 5 % ) ;  

UV a b s o r p t i o n  a t  2 4 2  nm i n d i c a t e d  p r o d u c t  c o n t a i n e d  less t h a n  

1% of t h e  c o n j u g a t e d  k e t o n e .  TLC a n a l y s i s  i n  t h r e e  s o l v e n t  

s y s t e m s  i n d i c a t e d  a p r o d u c t  of g r e a t e r  t h a n  99% p u r i t y  ( i d e n -  

t i c a l  m o b i l i t y  w i t h  a u t h e n t i c  s a m p l e ) .  
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