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In a p reced ing  pape r  [1] we have desc r ibed  a method for  obtaining s t e ro id  a lcohols  by the reduct ive 
c leavage of the oxide r ing in 6f l ,19-epoxysteroids  with the aid of zinc dust and an equ imolecu la r  amount of 
acet ic  acid in a po l a r  solvent .  On studying the influence of the act ivi ty  of the zinc dust  on the reduct ion 
p r o c e s s ,  we have found that the use of a highly act ive zinc dust  p r e p a r e d  f rom e l e c t r o l y t i c a l l y  pure zinc 
l eads  to a rap id  but not unambiguous reac t ion .  In addit ion to the main reac t ion  product  - the alcohol ffI) - 
i ts  A 5 i s o m e r  (III) is  p resen t ,  and during the r eac t ion  no mig ra t ion  of the double bonds takes  p lace .  F u r t h e r -  
more ,  as a r e s u l t  of the reduct ion of the 3-oxo group, 3 /3 ,19-d ihydroxyandros t -4-en-17-one  (IV) is  formed.  
Compound (IV) was i so la ted  and i ts  s t ruc tu re  was conf i rmed by IR and NM:R spec t roscopy .  The IR spec -  
t r u m  has a s t rong absorp t ion  band at 3400 cm -1 which is c h a r a c t e r i s t i c  for  the p r e s e n c e  of hydroxy groups,  
and absorp t ion  at 1740 cm -1 shows the p re sence  of a carbonyl  group in a f i v e - m e m b e r e d  ring. 

When we a t tempted  to s epa ra t e  the i s o m e r s  (II) and (III) ch romatograph ica l ly ,  we obtained the non- 
conjugated ketone (III) in the fo rm of 3a -me thoxy-3 f l , 19 -epoxyandros t -5 -en -17 -one  (V). The usual tendency 
of the hydroxyketone (III) to fo rm the cyc l ic  ke ta l  (V) in the p re sence  of an alcohol without a ca ta lys t  must  
be noted. The cyc l ic  ke ta l s  (IVa) and (IVb) of the 5~-andros tane  s e r i e s  desc r ibed  p rev ious ly  [2, 3] were  
obtained in the p r e s e n c e  of hydroch lor ic  o r  p- to luenesul fonic  acid.  The s t ruc tu re  of the keta l  W) was con- 
f i rmed  by i ts  IR spec t rum,  which contained the absorp t ion  band of a carbonyl  group at 1740 cm -1, which is 
c h a r a c t e r i s t i c  for  a f i v e - m e m b e r e d  cyc l ic  ketone.  The NMR s p e c t r u m  showed the p re sence  of a methoxy 
group (3.28 ppm), of a vinyl proton at C-6 (broad mul t ip le t  at 5.46 ppm), and of the geminal  pro tons  of the 
C-19 methylene group in the fo rm of s ignals  (AB sys tem)  at 3.76 and 3.95 ppm with a coupling constant  J 
of 9 Hz. 
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The NMR s p e c t r a  were  obtained on a JNM-4H-100 ins t rument  in CDC1 s with t e t r a m e t h y l s i l a n e  as 
s tandard;  the UV s p e c t r a  were  taken in 96~0 ethanol; the IR s p e c t r a  of mul l s  of the subs tances  were  r e -  
corded  on a P e r k i n - E l m e r  457 ins t rument  (in paraf f in  oil); and the speci f ic  ro ta t ions  were  de te rmined  in 

s 
ch lo ro fo rm on an ELPU-0 .1  in s t rumen t .  

19 -Hydroxyand ros t -4 - ene -3 ,17 -d ione  (II). With s t i r r i ng ,  250 g of zinc dust ( e l ec t ro ly t i ca l ly  pure 
zinc) and 8.4 ml of g lac ia l  ace t ic  acid were  added to a suspens ion  of 25 g of 5~-bromo-6j3 ,19-epoxyandros t -  
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ane-3,17-dione (I) in 500 ml of isopropanol ,  and the mixture  was heated at the boil for  1.5 h. According to 
the resu l t s  of TLC [fixed l aye r  of s i l ica  gel, b e n z e n e - m e t h a n o l  (23 : 2) sys tem],  the react ion  mixture  con- 
tained three compounds:  19-hydroxyandros t -4 -ene-3 ,17-d ione  (ID with R f  0.3, its l e ss  po la r  A 5 i s o m e r  (III) 
with R f  0.35, and a more  polar  compound with R f  0.2. After  cooling, the zinc dust was removed by decanta-  
tion and was washed with methylene chloride,  and the solution was dried with ca lc ium chloride.  The r e s i -  
due f r o m  the dist i l lat ion of the solvent in vacuum was crys ta l l ized  f rom methanol,  giving 13.4 g (68°70) of the 
alcohol (II), mp 174-175°C, [OdD +190° [1]. 

The residue a f te r  the dist i l lat ion of the methanol (6.8 g) was chromatographed  on 180 g of alumina.  
The f i r s t  e luates  [benzene -me thano l  (99: 1)] yielded 3.8 g of 3a-methoxy-3f l ,19-epoxyandros t -5 -en-17-one  
(VII), C20H2803, mp 176-178°C, [a] D - 3 4  °. IR spec t rum,  cm- l :  1740, 1470, 1040. NMR spec t rum,  ppm: 
0.82 (18-CH3) , 3.28 (OCH3), 3.76 and 3.95 (19-CH2), 5.46 (6-H) .  

A mix ture  of benzene and methanol (197 : 3) eluted 0.7 g of the alcohol (II) with mp 178-179.5°C and 
b e n z e n e - m e t h a n o l  (20: 1) eluted 1.5 g of 3f l ,19-dihydroxyandros t -4-en-17-one (IV), C19H2803, mP 210.5-212°.C, 
[ a ] D - 4  °. IR spec t rum,  cm- l :  3400, 1740, 1030. NM1R spec t rum,  ppm: 0.96 (18--CH3), 3.75 (3-H) ,  3.89 
(19--CH2), 5.89 {4-H).  

SUMMARY 

The influence of the activity of the zinc dust on the reductive cleavage of the oxide ring of 6fl,19- 
epoxys te ro ids  has been studied. An unusual ease  of convers ion of 19-hydroxyandros t -5 -ene-3 ,17-d ione  
into the cycl ic  ketal  has been observed .  
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