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E s t e r s  of t e s to s t e rone  with ce r ta in  higher al iphatic acids  (enanthic, capr ic ,  i socapr ic)  have found 
wide use  in medicine as highly ac t ive  male  sex hormone p repa ra t ions  of prolonged effect  ( from 2 to 4 weeks) .  
They can be obtained [1, 2] upon reac t ion  of t e s to s t e rone  (I) with acid chlor ides  of these  ac ids ,  taken in 30% 
excess ,  in the p r e s e n c e  of pyridine at r o o m  t e m p e r a t u r e .  

Es te r i f i ca t ion  of (I) under  these  conditions occurs  complete ly ,  but, as  we es tabl ished,  fo rmat ion  of 
3-enol  e s t e r s  of (I) is observed .  Despi te  the s impl ic i ty  of this method, the p repa ra t ion  of e s t e r s  of (I) by 
this method was found to be ve ry  difficult. The stabil i ty of acid chlor ides  of higher al iphatic  acids to de-  
composi t ion with water ,  aqueous solutions of bases ,  and alkal i  meta l  ca rbona tes  does not make it poss ib le  
to c a r r y  out the i r  se lec t ive  saponif icat ion with subsequent  separa t ion  of the wa te r - so lub le  sa l ts  of these  
acids .  Saponification of e s t e r s  of (I) occu r s  s imul taneously ,  which d e c r e a s e s  thei r  yield and worsens  the 
quality. It is not poss ib le  to c a r r y  out the separa t ion  of excess  acid chloride f rom e s t e r s  of (1) by c r y s t a l -  
l izat ion f rom var ious  solvents  as a r e su l t  of thei r  high solubili ty.  

Another  method of obtaining e s t e r s  of (1) with higher al iphatic  and a l icycl ic  acids ,  desc r ibed  in a 
patent  [3], is based  on the t r anses t e r i f i ca t i on  reac t ion  of the propionate  of (1) upon heating it with a la rge  
excess  of the methyl  or  ethyl e s t e r  of the cor responding  acid in the p r e s e n c e  of catalyt ic  amounts  of sodium 
methoxide.  The fo rmed  e s t e r  of (I) can be separa ted  eas i ly  by this method f rom excess  r eagen t s ,  which 
a re  dist i l led in vacuum. Its disadvantage is the necess i ty  of s ta r t ing  f rom e s t e r s  of (1) with lower al iphatic  
acids (acetic,  propionic) ,  which makes  this method more  complex and d e c r e a s e s  the total  yield.  

A thi rd  method of obtaining e s t e r s  of (1) cons is t s  of reac t ion  of (1) with the corresponding acids at  a 
t e m p e r a t u r e  of 200 ~ in a s t r e a m  of ni t rogen [4] or  upon lengthy boiling (36 h) in toluene solution in the p r e s -  
ence of an acidic ion exchange r e s i n  [5]. 

We have found a method, convenient for  manufacture ,  of obtaining e s t e r s  of (1) (IIa, b, c) by reac t ion  
with acid chlor ides  of higher al iphat ic  acids in the p r e sence  of pyridine in ine r t - so lven t  solution, o oR 
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for  example ,  benzene,  with subsequent  r e m o v a l  of excess  acid chloride f r o m  the reac t ion  mass  as w a t e r -  
soluble die thylaminoethyl  e s t e r s  [6]. These  e s t e r s  a re  fo rmed  upon addition of diethylaminoethanol  to the 
reac t ion  solution. They a r e  s epa ra t ed  eas i ly  f rom (IIa, b, c) by washing with hydrochlor ic  acid solution 
and water .  

As we es tabl ished,  a significant fac tor  affect ing the quality of e s t e r s  of (I) is thei r  p r epa ra t ion  at  
lower t e m p e r a t u r e s  ( f rom - 6  to + 10~ As a r e su l t  of the high reac t iv i ty  of al iphatic  acid chlor ides  they 
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r e a c t  not only with the hydroxyl  group at C17, but also with the keto group a t  C a with fo rmat ion  of enol e s t e r s  
(IIa, b, c), which a r e  obse rved  upon th in- layer  chromatography  in a b e n z e n e - a c e t o n e  (4 : 1) sy s t em as  a l ess  
po la r  spot. We could avoid fo rmat ion  of (IIia, b, c) by ca r ry ing  out the es te r i f i ca t ion  reac t ion  at a low t e m -  
p e r a t u r e .  

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

Specific ro ta t ion  was  de termined in dioxane (C 1) on an I~LPU-01 ins t rument .  Specific absorpt ion 
index was de te rmined  in alcohol (C 1) at  • 241 my  on an SF-4 spec t rophotometer .  Chromatography  was 
c a r r i e d  out on pla tes  having a fixed layer  of s i l ica gel in b e n z e n e - a c e t o n e  (4 : 1) sys tem.  The m a t e r i a l s  
were  detected by spraying the p la tes  with concentrated sulfuric acid and subsequent heating at 70-80 ~ for  
10-15 min. The following Rf  values  were  obtained: (I) 0.77, (IIa) 0.71, (lib) 0.72, (IIe) 0.81, (Ilia) 0.85, (IIIb) 
0.96, (IIIe) 0.95. 

Enanthate of Tes to s t e rone  (Ila I. To a solution of 4 g of (I) (mp 155-156 ~ in 4 ml of pyridine and 14 ml 
of benzene,  cooled to 5-10 ~ was added at  this t e m p e r a t u r e  2.56 g of enanthyl chloride in 3.2 ml of benzene 
during 30 min and the mix ture  was s t i r r ed  at this t e m p e r a t u r e  for 1 h. After control  using th in - l ayer  ch ro -  
matography [absence of (I}], the mixture  was cooled to 0 ~ and to it was  added 1.1 ml of diethylaminoethanol;  
the mixture  was s t i r r ed  at~this t e m p e r a t u r e  for  4-5 h and poured into 52 ml of 5% aqueous hydrochlor ic  
acid solution. The benzene layer  was separa ted ,  and the aqueous layer  was ext rac ted  with 40 ml of benzene.  
The combined benzene ex t r ac t s  were  washed consecut ively with a 5% hydrochlor ic  acid solution, 1% sodium 
hydroxide solution, and wate r .  The obtained benzene solution o f  (IIa), dr ied by pa r t i a l  dist i l lat ion of benzene 
at  a tmospher i c  p r e s s u r e  and brought  with benzene to a volume of 108 ml, was  pa s sed  through a layer  (3-5 
cm high) of a luminum oxide (22 g), which was washed with benzene.  The benzene was dist i l led in vacuum 
(bath t e m p e r a t u r e  40-50~ We obtained 5.07-5.16 g (92.5-93.5%) of (IIa), mp 35-36 ~ [~]~ = + 78 ~ E = 406 * 3. 

L i t e r a tu re  data [1, 5]: oil, [~ ]~=  +75.3~ mp 36-37 ~ [~]~ = +75-+76 ~ 

Capra te  of Tes tos t e rone  (IIb). Under conditions analogous to those descr ibed  for (Iia) by reac t ion  of 
20 g of (I) with capry l  chloride at  0 ~ for 30 rain with subsequent  maintainance at this t e m p e r a t u r e  for  1 h 
was obtained 26-27.4 g (85-89%) of (IIb), mp 53-54 ~ [~]~ = + 70 - ~ 74 ~ E = 375 �9 3 af ter  c rys ta l l i za t ion  f rom 
a single amount  of methanol .  

L i t e ra tu re  data [1, 5]: mp 54-56 ~ [~]~ = +70.7 ~ mp 55-57 ~ 

I socapra te  of Tes tos t e rone  (IIc). Under conditions analogous to those  descr ibed  for (Iia) by reac t ion  
of 15 g of (1) with i soeapry l  chloride at - 6  ~ for  30 min with subsequent  maintainance at  this t e m p e r a t u r e  for 
1 h was obtained 17.5 g (88%) of (IIc), mp 78.5-79.5 ~ [~]~ = +82 - + 85 ~ E = 430 �9 3 a f te r  c rys ta l l i za t ion  f rom 
a 1.5-fold amount  of n-hexane .  

L i t e ra tu re  data [1, 2]: mp 79-80 ~ mp 82-84.5 ~ [~ ]~=  + 82.3 ~ 
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