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The main  r egu la to r  of w a t e r - s a l t  equi l ibr ium in the o rgan i sm  is a ldos terone  (I), one of the ho rmones  
of the adrenal  cor tex .  

In ce r t a in  i l lnesses  of the hear t ,  l iver ,  and kidney, in the ma jo r i t y  of c a s e s  an e levated sec re t ion  of 
this hormone  accompanying  edema  is observed ,  which causes  an undes i rab le  re ten t ion  of sodium and chlo-  
r ide  ions, and a lso  of water ,  and i n c r e a s e s  sec re t ion  of po tass ium ions. There fo re ,  in cur ing the i l lnesses  
ment ioned above, it is e x t r e m e l y  impor tan t  to supp re s s  the effect  of a ldos te rone  with its antagonis ts ,  thus 
making poss ib le  excre t ion  of sa l t  and wate r  f r o m  the o rgan i sm  and re tent ion  of po tass ium.  To a ce r t a in  
degree ,  such an antagonist  was found to be the 7-1actone of 3 - ( 3 - k e t o - 1 7 f i - h y d r o x y - 4 - a n d r o s t e n - 1 7 a - y l ) -  
propionie acid [1, 2], abbrev ia ted  to the so -ca l l ed  s p i r o l a c t a m  SC-5233 (ID, which is s i m i l a r  in chemica l  
s t ruc tu re  to a ldos terone:  
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In the p r o c e s s  of studying the p rope r t i e s  of (II), the re la t ion  between ce r t a in  changes in its s t ruc tu re  
and the e f fec t iveness  of the biological  ef fec t  was  es tabl ished.  Thus, expansion of the lactone r ing  to a s ix -  
m e m b e r e d  r ing leads to a s ignif icant  d e c r e a s e  of ac t iv i ty  [3], and closing the laetone at the 17a,-hydroxyl  
group  ins tead of the 17f i -hydroxyl  group involves comple te  loss  of b iological  ac t iv i ty  [4], 

The s ame  r e s u l t  was obse rved  upon sa tura t ion  of the A 4 double bond [3]. A sha rp  inc rease  in the ac-  
t iv i ty  upon subcutaneous introduction was noted for  the sp i ro lac tone  devoid of the methyl  group at C-10 [5]. 
However ,  upon a dose pe r  os the biological  effect  of this compound is r e l a t ive ly  sma l l  [6]. 

Of the antagonis ts  of a ldos terone  known at  the p r e sen t  t ime ,  of g r e a t e s t  i n t e re s t  is the 7~- th ioace t i c  
de r iva t ive  of (II), the 7 - lac tone  of 3 - (3 -ke to -  1 7 f i - h y d r o x y - 7 ~ - a c e t y l t h i o - 4 - a n d r o s t e n -  17a -y l ) -p rop ion ic  
acid (III), cal led aldactone or SC-9420. 

Upon subcutaneous introduction,  (III) does not differ  in act ivi ty  f rom the sp i ro lac tone  SC-5233; how- 
ever ,  upon a dose pe r  os it s u r p a s s e s  the l a t t e r  by 50 t imes  [6]. 

The valuable therapeut ic  ef fec t  of aldactone was a lso  conf i rmed  by foreign and domes t ic  c l in ical  p r a c -  
t ice in the cur ing of c i rcu la t ion  def ic iences ,  kidney edema,  c i r r h o s i s  of the l iver ,  and other  i l lnesses  [7]: 
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We accomplished the synthesis of (II) on the basis of the scheme of Celia and co-workers  [1,31, with 
the only difference being that ethynyl androstenediol  (IV) was used as the s tar t ing material ,  instead of de- 
hydroepiandrostene acetate. In addition, technological changes were made at the separate  stages.  

The f i rs t  s tage of the synthesis consisted of react ion of (IV) with ethylmagnesium bromide,  as a r e -  
sult of which the magnesium complex was easi ly formed, which was converted to the propiolie acid (V) by 
react ion with dry carbon dioxide gas. Since the carboxylat ion react ion occur red  slowly and it was not pos-  
sible to take it to completion, it was important  to find a convenient method of purifying (V) f rom the s t a r t -  
ing mater ia l  (IV). It was found to be most  convenient to separate  (V) f rom te t rahydrofuran in the form of 
its salt  with tr iethylamine (VI). Selective catalytic hydrogenation on palladized carbon t ransformed the 
salt  (VI) to laetone (VII), which upon Oppenauer oxidation gave the spirolactone SC-5233 (II). The lat ter  
upon react ion with chloranil  gave the diene (VIII) [8], which was converted to aldaetone (III) by react ion 
with thioaeetic acid [9]. 

EXPERIMENTAL 

Salt of Triethylamine and 3 - (3~ ,17~-Dihydroxy-5 -andros t en -17~-y l ) -p rop io l i c  Acid (VI). To a solu- 
tion of 15 g of ethynylandrostenediol (IV) in 1 l i ter  of dry  toluene was added 60 ml of an ether  solution of 
the Grignard reagent  prepared f rom 25 g of ethyl bromide and 6 g of magnesium. Into the react ion mix- 
ture cooled to room tempera ture  with agitation was passed carbon dioxide for 6 h. The next day to the 
flask was added a solution of 7 ml of concentrated H2SO 4 in 60 ml of water .  Toluene was then d is t i l l edf rom 
the react ion mixture with steam. The solid product was fil tered, washed with water ,  and dried in air .  
Weight of technical acid was 15-16 g, rap 220-225~ To obtain the pure product, (V) was heated for 2 h 
with 50 ml of te t rahydroruan and 4 ml of t r iethylamine.  The formed salt  of tr iethylamine,  (VI),was f i l tered 
and dried: mp 235-237 ~ yield 10 g [about 46% based on start ing mater ia l ,  without considerat ion of the 
amount of unreacted (IV)]. 

7 - L a c t ~  of 3- (3f i -17f i -Dihydroxy-5-andros ten-17~-yl ) -propionic  Acid (VII). A solution of 20 g of 
(VI) in 120 ml of methanol was hydrogenated at room tempera ture  and normal  p ressu re  over 8 g of p re l im-  
inar i ly  prepared P d / C  catalyst .  Absorption of hydrogen (2 moles) vir tual ly  ceased after 2 h. After separ -  
ation of the catalyst ,  a portion of the solvent was distilled f rom the fi l trate and a solution consist ing of 12 
ml of H2SO 4, 9 ml of water,  and 18 ml of methanol was added. After addition of 250 ml of water  to the r e a c -  
tion mixture,  the precipitate was fil tered, washed with water,  dried, and crys ta l l ized  f rom ethyl acetate.  
Yield of lactone amounted to 11.5 g or 76.6% of theoret ical .  Mp 188-190 ~ Li tera ture  data [1]: rap. 190- 
191 ~ . 

T-Lac tone  of 3 - ( -Keto-17f l -hydroxy-4-andros ten-17~-y l ) -p rop ion ic  Acid (Spirolactone SC-5233)(ID. 
We placed 3 g of lactone (VII), 90 ml of toluene, and 30 ml of cyclohexanone in a round-bot tom flask and 
distilled a portion of the solvent to completely remove moisture .  To the flask was then added a solution of 
3 g of aluminum isopropoxide in 15 ml of toluene and the mixture was boiled for one hour. After exhaus- 
tive distillation of the volatile mater ia l  with steam, a solution of 5 ml of H2SO 4 in 20 ml of water  was added 
to the react ion flask and the mixture was extracted with chloroform; the chloroform solution was washed 
with water  and the solvent was distilled. The residue was crys ta l l ized  f rom ethyl acetate.  Yield of sp i ro-  
laetone SC-5233 amounted to 2.3 g of about 78% theoretical .  Mp 162-163 ~ which agrees  with the l i te ra-  
ture  data [1, 3]. 

7 - L a c t ~  of 3- (3-Keto-17B-hydroxy-4 ,  6-andros tadien-17~-yl ) -propionic  Acid (VIII). We dissolved 
3 g of (ID in 120 ml of t r imethylcarbinol ,  added 3 g of chloranil ,  and boiled the mixture for  6 h. The sol-  
vent was then distilled and the residue was heated with 15 ml of chloroform.  The insoluble portion was 



separa ted  by f i l t ra t ion.  The ch lo ro fo rm was dis t i l led f r o m  the f i l t ra te  and the res idue  was dissolved in 
0.5 l i te r  of benzene.  The solution was washed with 0.57c sodium hydroxide,  then water ,  dr ied with Na2SO 4, 
and the solvent  was dist i l led.  The res idue  was c rys t a l l i zed  f r o m  ethyl  ace ta te .  We obtained 1.35 g (45%) 
of diene (VHD, mp 161-163 ~ instead of the yield of 26~c and mp 149-151 ~ indicated in the l i t e r a tu re  [8]. 

7 - Lactone of 3- (3-Keto-  17fi -hydr  o x y - 7 a -  ace ty l th io -4 -andro  s ten-  17a-yl )  - propionic Acid (Atdactone) 
(III): A mix tu re  of 1 g of (VIII) and 1.1 m~ of thioacet ic  acid (IX) was heated at 100 ~ for  one hour. The ex-  
ce s s  (IX) was dist i l led in vacuum and the aldactone res idue  was c rys t a l l i zed  f r o m  methanol .  Yield 0.92 g 
(76%).~ In the de te rmina t ion  of mel t ing point, the product  gets wet  at 133-135 ~ andme l t s  at 201-203 ~ ([~]~ 
- 3 4 . 2  , c 2, CHCI3), which co r r e sponds  to the l i t e ra tu re  data [8] (m.p. 201-202 ~ [~]~ = -33 .5  ). Found, Y0~" 
S 7.52. C24H3204S. Calculated,  %: S 7.69. 

C O N C L U S I O N S  

Two antagonis ts  of a ldos terone  were  synthes ized  based  on ethynyl androstenediol :  the T - I a e t ~  of 
3 - (3 -ke to -17f l -hydroxy-4-andros ten -17c~-y l ) -p rop ion ic  acid (SC-5233) and i ts  7c~-thioacetate (aldactone or  
SC-9420). 
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