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Selective Hydroboration of Steroids 
By J. BOTTIN and M. FETIZON* 

(Laboratoire de Stkdochimie, Universitk de Paris-Sud, 91-ORSA Y ,  Frame) 

Summary A stereoselective synthesis of 2 1-hydroxy- THE stereoselective synthesis of alcohols in the steroid 
series through hydroboration of double bonds in the ring 
system is well kn0wn.l However, this reaction has not yet 
been applied systematically to olefinic side-chains. We have 

steroids of the (20s) series including the preparation of 
3~,21-dihydroxy-(2OS)-cholest-5-ene and its conversion 
into 30-isocholesterol, is described. 
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found that, under carefully controlled conditions, hydro- 
boration of A21 olefins of the type (1) leads to (20S)-21- 
hydroxy-steroids in good yield. 

For instance, the tetrahydropyranyl (THP) derivative (1) 
when treated with an excess (1 : 5)  of disiamylborane2 at 
room temperature for 4 h, and then 30% hydrogen peroxide 
and 10% sodium hydroxide a t  0" gives a 45% yield (4x 
recryst., ether-hexane) of the (20s)-alcohol (2), identical in 
all respects with an authentic sample.3 The use of the 
calculated aniount of diborane leads to a 40 : 60 mixture of 
the (20R) and (20s) isomers. 

The tetrahydropyranyl derivative of 20-0x0-2 l-nor- 
cholesterol (3) was prepared, either according to the Kurath 
and Capezzuto procedure (4), or, more conveniently, from 
the p-keto-ester (4). The latter compound, readily obtained 
from pregnen~lone,~ was alkylated by isopentyl bromide and 
the product decarboxylated. 

Finally a Wittig reaction6 using Sondheimer's6 or Corey's7 
procedure gives the tetrahydropyranyl ether of 3p-hydroxy- 
cholesta-5,20(21)-diene (5 ) .  

Hydroboration, using disiamylborane, of the latter olefin 
was more stereoselective than that described above ; the 
pure primary alcohol (6) was easily isolated, and there was 
no evidence that any other isomer was present (t.l.c., 
n.m.r.). 

The structure of compound (6) was proved by reduction of 
its tosylate with LiAlH,* in ether, which afforded compound 
(7) m.p. 149-151" (methanol-methylene chloride), [a12 

These data agree well with those for the THP derivative of 
cholesterol9: m.p. 154-155, [or]: -23.5" (CHCI,). The i.r. 
spectra of these compounds are superimposable. However 
the mixed m.p. shows considerable depression (ca. 25' for a 
1 : 1 mixture). 

Treatment of (7) by ethanol-hydrochloric acid gives 3p- 
hydroxy- (20s) -choles t- 5-ene, m . p . 1 5 8- 1 6 0". 

- 22.1" (CHCI,). 
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