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THE PALLADIUM CATALYZED HYDROGENATION OF CHOLESTEROL 
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R. L. Augustine and E. J. Reardon, Jr. 

Department of Chemistry, Seton H a l l  University, South Orange, New 
Jersey 07079 

There appears t o  be an unwritten rule tha t  f o r  the  hydro- 

genation of cholesterol and other non-conjugated AS steroids platinum is 

the catalyst  of choice. 

generally a much be t t e r  catalyst  for the  saturation of double bonds than i s  

platinum.2 

generally good yields of 5a-cholestanol, product isolat ion is  sometimes 

rather  d i f f icu l t .  

a hydrolysis s tep pr ior  t o  product isolation.3 

amounts of the  56 isomer and deoxygenated species a re  a l so  f o m d  along 

with the 50 product.4 

This i s  rather surprising since palladium is 

While the  hydrogenation of cholesterol over platinum leads t o  

In  acet ic  acid acetate formation occurs, thus requiring 

In e thyl  acetate varying 

A few examples of the use of palladium f o r  the hydrogena- 

t ion of unconjugated5 and 19-substituted6 As steroids have been reported 

and i n  one Instance7 it was ahawn tha t  the  use of t h i s  catalyst  gave be t te r  

yields of product than were obtained with platinum. 

tha t  i n  the hydrogenation of cholesterol palladium is a l so  superior t o  

platinum. 

It has now been found 

This hydrogenation proceeds smoothly i n  ethanol at roan 
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temperature and atmospheric as we l l  as s l i g h t l y  e l eva ted  oressures .  ?'he 

product obtained is e s s e n t i a l l y  pure 5a-cholestanol. Af te r  one r e c r y s t a l -  

19- l i z a t i o n  over 908 of t h i s  isomer can be i s o l a t e d .  Examination of  t h e  C 

methyl resonance peaks i n  the  nmr spectrum of t h e  r e s idue  l e f t  from 

evaporation of  t h e  mother l i q u o r s  f r o m  t h i s  r e c r y s t a l l i z a t i o n  shows t h a t  

t h i s  r e s idue  i s  a l s o  t h e  5a product along with a small amount of choles- 

t e r o l  (about 1% of t h e  t o t a l  r eac t ion  product ) .  Essen t i a l ly  none of t h e  

56 isomer or deoxygenated spec ies  is present .  

I t  thus  appears t h a t  palladium i s  t h e  c a t a l y s t  of choice 

f o r  t h e  hydrogenation of cho le s t e ro l  and, presumably, o the r  ~5 s t e r o i d s  

as w e l l .  Not only does t h i s  hydrogenation proceed r e a d i l y  but  it a l s o  

gives almost q u a n t i t a t i v e l y  t h e  pure 5a product. 

ExDerimental 

5a-Cholestanol: 

w a s  d i sso lved  i n  200 m l  of absolu te  e thanol  and hydrogenated over 2OOmg 

of 5% palladium on charcoa l  a t  room temperature and 30-35 os iq .  

70-80% completion (about 30 min) t h e  reac t ion  became s luggish .  The 

addi t ion  of f r e sh  c a t a l y s t  d id  not  change t h e  rate of t h e  r e a c t i o n  nor  t h e  

product composition. 

and t h e  e thanol  evaporated.  One r e c r y s t a l l i z a t i o n  of  t h e  res idue  from 

e thanol  gave a 90% y i e l d  of 5a-cholestan-38-01, m p  140-141" ( l i t . 3  m!, 140- 

1 4 l U ) .  

r a t i o n  of t h e  mother l i q u o r s  ind ica t ed  t h e  presence of about 10% choles- 

t e r o l  with none of t h e  5 s  xnd deoxygenated spec ie s  de tec ted .  The hydro- 

genation mixture w a s  t he re fo re  comprised of 99% 5a-cholestanol and 1% 

Two grams o f  commercial grade c h o l e s t e r o l  (mp 143-7' ) 

After  

After 10 h r  t h e  c a t a l y s t  w a s  removed by f i l t r a t i o n  

Examination of t h e  nmr spectrum of t h e  res idue  obtained from evapo- 

cho le s t e ro l .  
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HYDROGENATION OF CHOLESTEROL 

The same results were obtained with atmospheric pressure 

hydrogenation conditions. The use of e thy l  acetate  as the  solvent or co- 

solvent with ethanol slowed the reacfion considerably with at l e a s t  5% of 

the cholesterol  remaining a f t e r  26 h r  a t  30-35 psig.  

however, the saturated material formed was e s sen t i a l ly  t h e  pure 5a isomer. 

Under these same conditions 5% rhodium on charcoal does not catalyze t h i s  

hydrogenation. 

Even i n  t h i s  instance, 
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