
SYNTHESIS OF 2~-METHYLDIHYDROTESTOSTERONE 

L, N. Volovel'skii and G. V. Knorozova UDC 915.357.631.012.1 

2~-Methy ld thydro tes tos te rone  (VI) and i ts  e s t e r s  a r e  at the p resen t  t ime  some of the mos t  effect ive 
p repa ra t ions  used  for  the medica l  t r e a t m e n t  of metas ta t i z ing  cance r  of the m a m m a r y  gland. According to 
the l i t e ra tu re ,  the syn thes i s  of VI has  been accompl i shed  using d thydro tes tos te rone  [1] o r  f r o m  17- 
benzoatandrostendiol-3f i ,  17 fl (I)through d ihydro tes tos te rone  [2]. 

However,  both of these  methods  have  a number  of impor tan t  drawbacks .  

The scheme  for  synthes iz ing 2~-me thy ld ihydro te s tos t e rone  [2] we proposed e a r l i e r  was  used to 
eliminate them. ~ 
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Compound I, which was hydrogenated  into 17-benzoatandrostandiol -3f i ,  17fl (II) at 5 5 -  70 ~ and 20 a tm  
of hydrogen,  s e rved  as the s t a r t ing  m a t e r i a l  for  the synthes is .  The la t ter  was oxidized with a ch romate  
mix ture  in a benzene-ace tone  solution [3] at - 2  to +2 ~ into the dLhydrotestosterone benzoate (liD. This  
product  was saponified with an alcoholic base  into d thydro tes tos te rone  (IV). When this method of oxida-  
tion is used, a product  is obtained which is suff icient ly pure,  and a f te r  separa t ing  it f r o m  benzoic acid, 
IV is hydroxymethyla ted  and the subsequent  reduct ion of the 2-hydroxymethylene  group to the methyl  
group follows. 

The method we desc r ibed  p e r m i t s  us to c a r r y  out the ent i re  synthes is  without isolat ing and c r y s t a l -  
l izing the in te rmedia te  r eac t ion  products ;  only the final product  is purif ied.  The yield of IV was in-  
c r e a s e d  f r o m  the 42.5%, which was desc r ibed  e a r l i e r  [2], to 51%. 

E X P E R I M E N T A L  

A mix ture  of 120 g of I, pal ladized ca rbon  (obtained f r o m  4 g of PdC12 and 8 g of act ivated carbon),  
and 3 l i te r  of i sopropyl  alcohol  was hydrogenated in an autoclave at 20 a tm  and 5 5 - 7 0  ~ with constant  ag i t a -  
tion for  6 h. The solution we obtained was s epa ra t ed  f r o m  the ca ta lys t  and the la t te r  was  washed with 
1 l i te r  of hot i sopropyl  alcohol.  The solvent  was comple te ly  dis t i l led f r o m  the combined solut ions.  In 
o r d e r  to r emove  the i sopropyl  alcohol  comple te ly ,  0.5 l i te r  of benzene was  added tO the res idue  and was 
then dist i l led off. 

Unpurif ied II, d issolved in 1500 ml  of benzene and 1200 ml of acetone,  was charged  into a f i v e - l i t e r  
f lask  equipped with a t h e r m o m e t e r ,  s t i r r e r ,  and dropping funnel, and the solution was cooled to - 2  to - 4  ~ 
with an i c e - s a l t  mix ture .  Then, while s t i r r i ng  and at  a t e m p e r a t u r e  f r o m - 2  ~ to +2 ~ a ch romate  mix ture  
(65 g of CrO3, 55 mI H2SO4, and 96 ml  of H20 ) diluted to 240 ml with wa te r  was added through the dropping 
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funnel ove r  a 2 h per iod.  Mixing was continued at this s a m e  t e m p e r a t u r e  for  another  hour  and the excess  
oxidizing mix ture  was reduced by adding 300 ml  of methanol .  

We dist i l led 2500 ml  of solvent  f r o m  the mixture  and the r e m a i n d e r  was diluted with wa te r  and ex-  
t r ac ted  four t imes  with benzene (1, 0.5, 0.5, and 0.3 l i ter) .  The benzene ex t r ac t s  were  washed with water ,  
a 5% solution of sodium hydroxide,  again with water ,  and the benzene was dist i l led off complete ly .  A 
methanolic  solution of KOH (2800 ml  of methanol  and 62 g of KOH) was added to the technical  grade HI 
that was obtained, and the mix ture  was ref luxed for  l l /2  to 2 h. Then the solution was cooled to room 
t empera tu r e ,  neut ra l ized  with 96 ml  of acet ic  acid, f i l tered f ree  of sludge, and 2.5 l i te r  of methanol  was 
dis t i l led f r o m  it. T h e  r e m a i n d e r  was mixed with 1 l i ter  of benzene and diluted with 5 l i ter  of wate r .  The 
benzene ex t rac t  was  sepa ra ted  and the aqueous port ion was ex t rac ted  with 4 x "0.5 l i ter  of benzene. The 
benzene ex t r ac t s  were  washed with water ,  a 5% NaOH solution, again with water ,  and the benzene was 
dis t i l led off complete ly .  Technical  grade IV was obtained. 

A solution of  IV in 4.3 l i te r  of benzene and 225 ml  of e thyl formate  was mixed in a f ive - l i t e r  f lask  
containing sodium ethylate,  which was obtained f r o m  66.8 g of meta l l ic  sodium, and was agi tated for  5 h at 
r oom t e m p e r a t u r e  taking ca re  not to admit  mois tu re .  Then, 900 ml of wa te r  was added, agitat ion was con-  
tinued for  another  10-15 rain, the aqueous por t ion was separa ted ,  and the benzene l ayer  was washed with 
5 x 300 ml  of wa te r .  The aqueous ex t rac t s  were  combined and acidified with hydrochlor ic  acid to Congo 
red.  Compound V which prec ip i ta ted  out was f i l te red  off, washed with wa te r  until  neutral ,  and dr ied at 
r o o m  t e m p e r a t u r e .  

Unpurified V was dissolved in 2.5 l i te r  of methanol ,  palladized carbon,  which was obtained f r o m  4 g 
of PdC12 and 16 g of ac t ivated ca rbon  was added, and the mixture  was hydrogenated at r o o m  t e m p e r a t u r e  
and a tmospher i c  p r e s s u r e .  The hydrogenat ion p rac t i ca l ly  stopped a f te r  10 l i ter  of hydrogen was absorbed .  
The methanol  solution was sepa ra t ed  f r o m  the ca ta lys t ,  the la t te r  was  washed with 1 l i ter  of hot methanol ,  
and the solvent  was dist i l led off comple te ly .  The r e m a i n d e r  was dissolved in e ther ,  ch romatographed  on 
1200 g of A1208 and eluted with e ther .  After  dist i l l ing the eluate off, 47.3 g (51% of theory) of 2 ~ - m e t h y l -  
d ihydro tes tos te rone ,  mp 147-154 ~ (in a range  of 2-3 ~ was isolated.  
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