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Previously it was shown that the reaction of the hydrazones of steroidal 20-keto 16c~ ,17(~-oxides with 
nucleophilic reagents can be used to synthesize the difficultly available 17oz-substituted 160z-hydroxy-20- 
keto steroids [I, 2]. The results of a detailed study of this reaction using thioacetic acid [3] as the nucleo- 
philic reagent are described in the present communication. The synthesis of compounds, containing either 
the thiol or the thiolacetate group at C-17, also represents independent interest for studying the relation 
between the structure (configuration) and the activity of modified steroids. 

As it proved, the 20-carbethoxyhydrazone of 16c~ ,17~-epoxypregn-5-en-3~-ol-20-one (I) reacts easily 
with AcSH at room temperature in the presence of an inhibitor of free radical processes, like hydroqui- 
none, to give a mixture of products that contains at least seven compounds, from which the following com- 
pounds were isolated by chromatographing on silica gel and identified: pregn-5-ene-3~,16c~-dio1-17c~- 
thiol-20-one 3,16-diacetate carbethoxyhydrazone (II), pregn-5-en-3~-ol-16~-thiol-20-one 3,16 diacetate 
(Ill), hydroxypyrazoline (IV), and pregn-5-ene-3/~-16c~,lTc~-triol-20-one 3,16-diacetate carbethoxyhydra- 
zone (V). 

The pr inc ipa l  reac t ion  product  is the thiol hydrazone (II), which was isola ted in ~60% yield by the 
r ec rys t a l l i za t ion  of i ts  ch romatograph ica l ly  inseparab le  mix tu re  with product  (VI) of unes tabl ished s t r u c -  
ture ,  which could not be isola ted in the pure  s ta te .  Thio lace ta te  (III) was isola ted by heat ing the mothe r  
l iquor f r o m  the above- indica ted  mix ture ,  which contains compound (VI), with pyruvic  acid in ArCH for  a 
shor t  t ime.  The r e m o v a l  of the hydrazone protec t ion ,  with the fo rmat ion  of thiolacetate  (IiI), p roceeds  
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with exceeding ease even when the reaction mixture is chromatographed on silica gel. This can evidently 
explain the isolation of thiolacetate (HI) from the reaction mixture, the structure of which was unequivo- 
cally proved by comparing with an authentic specimen of (III) [4]. Despite the fact that compound (III) is 
formed from substance (VI) under the conditions of removing the hydrazone protection, or even during 

N. D. Zelinskii Institute of Organic Chemistry, Academy of Sciences of the USSR, Moscow. Trans- 
lated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 2, pp. 426-431, February, 1974. 
Original article submitted August 3, 1973. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 g'est 17th .%'treat, :\'czt }'ork, \'. 1'. lOOll. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any fcsrm or by an)" means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, ~cit[zottt written pcrmission of the publisher. .'J 
copy of this article is available from the p~tblisher for $15.00. 

393 



chromatograph ing  on s i l ica  gel, p roduct  (VI) is not the hydrazone of thiolacetate  (III), which was specia l ly  
shown by compar ing  i t w i t h  an authentic spec imen  of the hydrazone that was obtained by counter  synthes is .  
In view of the uncs tabl ished s t ruc tu re  of product  (VI) the paths for  the format ion  of thiolacetate  (III) f rom 
it will not be d i scussed  in the p r e s en t  paper .  Compounds (IV) and (V) were  identified by compar i son  with 
authentic spec imens  [5, 6]. 

The r emova l  of the hydrazone pro tec t ion  in thiol (II) was accompl ished  by heating it with pyruvic  acid 
in AcOH at  100~ in which connection pregn-5-ene-3/~-16a-dio l -17e~- th io l -20-one  3,16-diacetate  (IX) was 
obtained in 30~ yield.* The format ion  of the l a t t e r  is a lso  obse rved  when hydrazone (VIII), obtained by 
the acetylat ion of hydrazones  (II) and (VIII) with Ac20 in pyr idine,  is heated under  analogous conditions. 
P r e g n - 5 - e n e - 3 f l - 1 6 a - d i o l - 1 7 a - t h i o l - 2 0 - o n e  (XI) was obtained in ~90% yield when hydrazone (II) was r e -  
fluxed for  a shor t  t ime in methanol  that contained dilute HC1 solution. Thiols (IX) and iX) a re  eas i ly  
acetyla ted  with Ac20 in pyr idine to give p regn-5 - ' ene -3 /3 -16a -d io l -17a - th io l -20 -one  3 ,16,17- t r iaceta te  (XI). 

�9 It should be ment ioned that th io laceta tes  (VIII) and (XI) have a lower  chromatograph ic  mobil i ty  on s i l ica  gel 
than the thiols (II) and (IX) cor responding  to them. This  obse rva t ion  is in a g r e e m e n t  with the rule  p r e -  
v iously  mentioned by us.  

The absence  of ep imer iza t ion  in the step of removing  the hydrazone  protect ion,  with the format ion  of 
thiol (IX), was es tab l i shed  by the r e syn thes i s  of hydrazone (II), which was accompl ished  by heating t r i -  
ace ta te  (XI) with carbe thoxyhydraz ine  in AcOH for  a long t ime.  However ,  the reac t ion  p roceeds  with g rea t  
difficulty and in low yield,  r equ i r e s  a l a rge  excess  of carbe thoxyhydraz ine  and, as can be seen f rom the 
scheme,  is accompanied  by pa r t i a l  hydro lys i s  of the thiolacetate  group. 
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Multiplet s ignals  a r e  obse rved  in the NMR spec t r a  of hydrazone (II) and thiol (IX), r e spec t ive ly  in 
the 5.9 and 5.75 ppm region,  which were  ass igned  to the 16B-protons at the 16a -ace toxy  group [2]. The 
poss ib le  i s o m e r i c  structur~e, with a t e r t i a r y  ace ta te  group at C-17,  was re jec ted  on this bas i s .  The 
c h a r a c t e r i s t i c  s t rong  shift  of the signal f r o m  the pro ton  at C:16 downfield when going f rom the 16-hydroxy 
compounds (VII) and iX) to the i r  16-ace ta tes  (ID and (IX) (AS 0.8 and 0.85 ppm, respec t ive ly)  is found to be 
in a g r e e m e n t  with this.  

It is a lso  in te res t ing  to mention that the desul fur iza t ion  of thiol (IX) ove r  Raney Ni is accompanied  
by el iminat ion of the aceta te  group at C-16,  which leads to the known pregn-5-en-313-ol -20-one 3-ace ta te  

* The reac t ion  is accompanied  by a pa r t i a l  saponif icat ion of the 16-acetoxy group. 
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(XVD [4], which a lso  tes t i f ies  to the t e r t i a r y  c h a r a c t e r  of the thiot grouping. The configurat ion of the sub-  
st i tuents  of the thiol 3 ,16-diaceta te  (IX), and consequently,  a lso of all  of the obtained compounds in this 
s e r i e s ,  follows f rom the NMR spec t r a  and the r e su l t s  of studying the c i r cu l a r  d ich ro i sm curves ,  both in 
the region of the n - -  7r* t rans i t ion  of the carbonyl  ch romophore  and in the region of the n - -  a~ t rans i t ion 
of the oxathiolane de r iva t ives  [7, 8]. This  c i s - a r r a n g e m e n t  of the vicinal  thiol and aceta te  groups was also 
conf i rmed by the fo rmat ion  of the oxathiotane der iva t ive  (XIII)t when thiols (IX) and (X) a re  ref luxed ia 
acetone in the p r e s e n c e  of HC104. The p r epa ra t i on  of the identical  oxathiotane der iva t ive  (XIII) f rom oxa-  
thiotane hydrazone (XII) indicates  the absence  of ep imer iza t ion  at C-17 in the step of convert ing thiols (IX) 
and (X) to compound (XIII). The absence  of ep imer iza t ion  at C-16 was shown by the NMR spec t ra  (when 
going f rom thiot (IX) and i ts  hydrazone (II) to compounds (XII)-(XV) the signals  of the C-18 pro tons  of the 
angular  CH 3 groups r em a i n  p rac t i ca l ly  unchanged). 

Consequently,  the r e su l t s  obtained in studying the reac t ion  of 16a ,17~-epoxypregnenolone  ca rbe thoxy-  
hydrazone (1) with AcSH re l iab ly  c o r r o b o r a t e  the p rev ious ly  adopted mechan i sm for  the opening of the oxide 
ring in the p r e s e n c e  of the hydrazone f ragment ,  which includes the p redominant  c leavage of the CI,~-O bond, 
the inser t ion  of the nucleophilic reagent  (SAc) at the C17-center f rom the l ess  shielded a - r e g i o n  of the 
molecule ,  and subsequent  C17 - -  C16-acyl migra t ion .  The p r e s e n c e  of hydroxypyrazol ine  (IV) in the r e a c -  
tion mix tu re  is a l so  additional p roof  of the init ial  c leavage of the C17-O bond, and is evidently explained by 
the compet ing reac t ion  of e l iminat ion of the 16-proton and subsequent  cycl izat ion.  The reac t ion  products  
of oxide (D with the thiono fo rm of thioaeet ic  acid were  not detected [91 in the p r e s e n t  study. It is poss ib le  
that the d iace ta te  carbe thoxyhydrazone  (V) i so la ted  f rom the reac t ion  mix tu re  is a secondary  hydro lys i s  
p roduc t  of the fo rm ed  thiono e s t e r ,  with subsequent  acylat ion of the secondary  OH group. 

EXPERIMENTAL M E T H O D  

The melting points were determined on a Kofler block. The LR spectra were taken on a UR-10 instru- 

ment as KBr pellets. The NM~R spectra (60 MHz) were taken in CDCI3, using HMDS as the internal stan- 

dard. The angles of rotation were measured on a Hflger Watts spectropolarimeter. 

React ion of 1 6 a , 1 7 a - E p o x y p r e g n - 5 - e n - 3 f l - o l - 2 0 - o n e  3-Aceta te  20-Carbe thoxyhydrazone  (I) with Thio- 
acet ic  Acid. A solution of 5 g of the keto oxide hydrazone  (I) in 20 ml  of dist i l led AeSH, to which 0.20 g 
of hydroquinone had been p rev ious ly  added, was allowed to stand at 20 ~ overnight .  The excess  AcSH was 
evapora ted  in vaeuo, the res idue  was diluted with water ,  and the obtained prec ip i ta te  was f i l tered,  washed 
with water ,  and dr ied in the a i r .  We obtained 6.16 g of product ,  f r o m  which by chromatographing  on a 
column (SiO2~ e the r -hexane ) ,  with subsequent  r ec ry s t a t l i z a t i on  of the obtained f rac t ions  and separa t ion  of 
the mo the r  liquods by TLC,  we isola ted  the following.$ 

1) 3.3 g of p regn-5 -ene -3 /~ ,16a - th io l -20-one  3 ,16-diaceta te  carbe thoxyhydrazone  (II), mp 181.5-184 ~ 
(from MeOH); [ a ] ~  -154.02 (C 1.418, CHCI3). In f ra red  s p e c t r u m  (v, em-I ) :  1245, 1520, 1715, 1739, 
3300. NMR s p e c t r u m  (6, ppm):  0.73 (s, 3H-18-CH3); 0.93 (s, 3H-t9-CH3);  1.25 ,/t, 3H-CH 3 of hydra -  
zone f ragment) ;  1.87 (s, 3H-21-CH3); 1.94 (s, 3H-3-OAc) ;  1.99 (s, 3H-16-OAc);  4.5 (broad line, 
H - 3 - H ) ;  4.2 (qu., 2H-CH2 of hydrazone f ragment) ;  5.3 (broad line, H - 6 - H ) ,  5.9 (broad line H-16 -H) ;  
7.75 (s, H-NH) .  Found: C 62.92; H 7.90; S 5.93; N 5.20%. C28H420~SN 2. Calculated: C 62.90; H 
7.92; S 5.98; N 5.24%. 

2) 0.6 g of p r e g n - 5 - e n - 3 f i - o l - 1 6 a - t h i o l - 2 0 - o n e  3 ,16-diaceta te  (III), mp 182-187% which was ch ro -  
ma tograph ica l ly  the same  and did not dep re s s  the mixed mel t ing  point with an authentic spec imen [5]. 

3) 1 g of a mix tu re  of compounds (II) and (VI), which was obtained a f t e r  r ec rys t a l l i z ing  the e a r -  
be thoxyhydrazone (II). A solution of this mix tu re  in 8 ml  of 'AcOH and 2 ml of 50% pyruvic  acid solution 
was heated at 100 ~ for  10 rain. Af te r  the usual  worlcup and r ee rys t a l l i za t ion  f rom MeOH we isolated 0.3 g 
of thiolacetate  (HI), mp 178-181 ~ which was identical  with the p rev ious ly  isolated sample .  The mothe r  
l iquor  f rom the r ec rys t a l l i za t ion  was sepa ra t ed  by TLC (SiO2, 3 : 1 e the r -hexane ) .  As the r e su l t  of the 
separa t ion  we isola ted  an additional 0.2 g of carbe thoxyhydrazone  (II) and 0.21 g of a mixture ,  which was 

�9 ~ An examinat ion of the Dreiding models  shows that the fo rmat ion  of the 17fl(S),16c~ (O)-oxathiolane t r a n s -  
der iva t ive ,  although it is fa i r ly  improbable ,  is s t i l l  poss ib le  and r equ i r e s  a g r e a t e r  s t ra in  of the r ing and 
a d is tor t ion of the valence  angles  in r ings  D, B, C, and A. However ,  a study of the d i ch ro i sm curves  of 
oxathiolanes (XHI) and (XV) comple te ly  excludes a t r ans -coup t ing  with r ing D for  them [7, 8]. 
$ The yie lds  (in g) a r e  given on the ba s i s  of the ch romatograph ica l ly  pure  un rec rys t aUized  producl:s. 
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composed  of thiolacetate  (III) and p regn -5 -ene -3 /3 ,16a -d io l -17a - th io l -20 -one  3,16-diacetate  (IX), with a 
p redominance  of thiolacetate  (III) in the mix ture .  

4) 0.2 of pregn-5-ene-3/~ ,16a ,17o~- t r io l -20-one  3,16-diacetate  carbethoxyhydrazone (V), mp 221- 
232 ~ (from MeOH), which was identical  with an authentic spec imen  [6]. 

5) 0.3 g of a n d r o s t - 5 - e n e - 3 f l - [ 1 6 , 1 7 - c ] - 2 - h y d r o x y - 3 ' - c a r b e t h o x y - 5 ' - m e t h y l p y r a z o l i n e  3-ace ta te  (IV), 
mp 204-207 ~ (from ace tone-hexane) .  In f ra red  spec t rum (v, cm-1): 1260, 1700, 1722, 3470. NM-R spec -  
t rum (5, ppm): 0.6 is, 3H-18-CH3); 0.94 is, 3H-19-CH3); 1.25 (t, 3H-CH 3 of hydrazone f ragment) ;  1.94 
(s, 6H-3-OAc,  21-CH3); 2.96 (s, H-OH);  4.5 (broad line, H - 3 - H ) ;  4.2 (qu., 2H-CH 2 of hydrazone f r ag -  
ment);  5.28 (broad line, H - 6 - H ) .  

A solution of 0.07 g of hydroxypyrazol ine  iIV) in 2 ml  of absolute dioxane, containing 1 drop of H2SO4, 
was kept at 20 ~ for  0.5 h. Af te r  workup and r ee rys t a l l i za t ion  f rom aqueous acetone we obtained 0.056 g of 
a n d r o s t - 5 - e n o l - 3 f l - [ 1 6 , 1 7 - c ] - 3 ' - c a r b e t h o x y - 5 ' - m e t h y l p y r a z o l e  3-aceta te ,  mp 163-166 ~ which was ch ro -  
matograph ica l ly  the same  and did not dep re s s  the mixed mel t ing  point with an authentic spec imen  [5]. 

P r e g n - 5 - e n e - 3 f l , 1 6 a - d i o l - 1 7 a - t h i o l - 2 0 - o n e  Carbethoxyhydrazone (VII). A solution of 0.18 g of 
hydrazone (ii) in 5 ml  of CH3OH, containing 1 drop of conc .  H2SO4, was kept  at 20 ~ for  24 h, a f t e r  which it 
was diluted with water ,  and the p rec ip i t a te  was f i l te red  and dr ied  on the f i l ter .  Af ter  r ec rys t a l l i za t ion  
f rom ace tone -hexane  we isola ted 0.08 g of thiol (VII), mp 173-178 ~ 218 ~ (decompn.); [ a ] ~  -137 .3  (C 
0.313, CHC13). In f ra red  spec t rum (v, cm-1): 1530, 1712, 3200-3600. NMR spec t rum (6, ppm): 0.74 (s, 
3H-18-CH3); 0.94 (s, 3H-19-CH3); 1.25 (t, 3 H - C H 3 o f h y d r a z 0 n e  f ragment) ;  1.9 (s, 3H-21-CH3); 3.5 
ibroad line, H-3 -H) ;  4.2 (qu., 2H-CH 3 of hydrazone f ragment) ;  5.1 (broad line, H-16-H) ;  5.28 (broad 
line, H - 6 - H ) .  

P r e g n -  5-erie- 3fl-16o~-diol- 17o~ - th io l -  20-one 3 ,16 ,17-Tr iace ta te  Carbethoxyhydrazone (VIII). A solu-  
tion of 0.8 g of hydrazone  (II) in 15 ml  of CsHsN was ace ty la ted  at 20 ~ with 8 ml  of Ac20 for  24 h. The ex-  
cess  Ac20 was neut ra l ized  with methanol ,  and the obtained reac t ion  mix tu re  was poured into wa te r  and 
ex t rac ted  with e ther .  The e ther  ex t r ac t  was washed with dilute HC1 solution, then with water ,  and dr ied 
ove r  Na2SO 4. Evapora t ion  of the e ther  gave 0.83 g of product ,  f r o m  which by r ec rys t a l l i za t ion  f r o m  
e t h e r - h e x a n e  we isola ted  0.58 g of carbe thoxyhydrazone  (VIII), mp 148-152 ~ (decompn.); [ a ] ~  -148 .7  
(C 0.62, CIICI3). NMR spec t rum (6, ppm): 0.71 is, 3H-18-CH3); 0.93 (s, 3H-19-CH3); 1.81 (s, 3H-16-  
OAc); 1.85 (s, 3H-21-CH3); 1.96 (s, 3H-3-OAc) ;  2.23 (s, 3H-SAc);  4.5 (broad line, H-3 -H) ;  6.32 
(broad line, H-16 -H) ;  7.68 (s, H-NH) .  Found: C 61.85; H 8.07; S 5.38; N 5.03%. C29H44OTSN 2. Cal-  
culated: C 61.68; H 7.85; S 5.66; N 4.96%. By chromatographing  the mothe r  l iquor we isolated an ad-  
ditional 0.148 g of (VIII) and 0.08 g of the s ta r t ing  hydrazone (ii). 

A solution of 0.07 g of hydrazone (VII) in 2 ml  of pyridine was acetyla ted  with 0.7 g of Ac20 under  
the a b o v e - d e s c r i b e d  conditions.  Af te r  the usual  workup and pur i f icat ion employing TLC (SiO2, 4 : 1 e ther  
-hexane)  we obtained 0.05 g of t r i ace ta te  (VIII), mp 143-148 ~ (from e the r -hexane ) ,  which was ch roma to -  
graphica l ly  the same  and did not dep re s s  the mixed mel t ing  point with the above -desc r ibed  spec imen.  

P r egn -5 -e ne -3 / 3 -16a -d i o l -17a - t h i o l -20 -one  3,16-Diacetate  (IX). A solut ionof  0 .5g of hydrazone (II) 
in 4 ml  of glacia l  AcOH, containing 2 ml  of 50% pyruvic  acid solution, was heated at  100 ~ for  5 h, a f te r  
which it was diluted with water .  The obtained p rec ip i t a te  was f i l tered,  washed with water ,  and dried on 
the f i l ter .  We obtained 0.45 g of product ,  f rom which by employing TLC (SiO2, 3 : 1 e the r -hexane )  we i so-  

o 21 lated 0.14 g of thiol (IX), mp 152-156.5 (from CH3OH); [C~]D -179 .7  (C 1.008, CHC13). In f ra red  spec -  
t rum iv, cm-1): 1250, 1702, 1735. NMR s p ec t rum (6, ppm): 0.77 (s, 3H-18-CH3); 0.94 (s, 3H-19-CH3); 
1.95 (s, 3H-3-OAc) ;  2.00 is, 3H-16-OAc);  2.23 (s, 3t t-21-CH3);  4.5 (broad line, H-3 -H) ;  5.75 (broad 
line, H-16 -H) .  Found: C 66.40; H 8.01; S 7.13%. C25H3~O5S. Calculated: C 66.94; H 8.09; S 7.21%. 

A solution of 0.22 g of hydrazone (VIII) in 2 ml  of glacia l  AeOH, containing 0.5 ml  of 50% pyruvic  
acid solution, was heated at 100 ~ for  40 min,  a f t e r  which it was worked up as desc r ibed  above. We ob-  
tained 0.09 g of thiol {IX), mp 145-152 ~ which was identical  with the p rev ious ly  isola ted spec imen.  

P regn-5 -ene -3 /3 ,16a -d io l -17a - th i01-20-one  (X). A solution of 0.1 g of hydrazone (II) in 3 ml  of 
CH3OH, containing 0.3 ml  of dilute HC1 solution (1 : 1), was ref luxed for  1.5 h, in which connection the r e -  
action cour se  was checked by TLC.  The reac t ion  m a s s  was diluted with water ,  and the p rec ip i ta te  was 
f i l te red,  washed with water ,  dr ied on the f i l ter ,  and r ee ry s t a l l i z ed  f rom ace tone-hexane .  We obtained 
0.04 g of thiol iX), mp 192-196~ [ a ] ~  -100 .8  (C 0.247, CHC13). In f ra red  spec t rum iv, cm-1): 1690, 
2530, 2560, 3200-3600. NIVfR spec t rum (5, ppm): 0.78 is, 3H-18-CH3); 0.93 is, H-19-CH3);  2.23 
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(s, 3H-21-CH3); 3.42 (broad line, H-3-H) ;  4.9 (broad line, H-16~H); 5.28 (broad line, H-6-H) .  F r o m  
the mother  l iquor by employing TLC (SiO2, 4 : 1 e the r -hexane)  we isolated an additional 0.03 g of thiol (X). 

P regn-5-ene-3f i ,16~-d io l -17~- th io l -20-one  3 ,16,17-Tr iaceta te  (XI). A solution of 0.2 of thiol (IX) 
in 4 ml  of ChHhN and 2 ml of Ac20 was kept at 20 ~ overnight.  After  the usual workup and rec rys ta l l i za t ion  
f rom CH3OH we obtained 0.15 g of the 3 ,16,17- t r iaceta te  (XI), mp 244-255 ~ (decompn.); [~]~  -189.3  (C 
0.235, CHCI3). Infrared spec t rum (v, cm-1): 1250, 1710, 1733. NMR spec t rum (5, ppm): 0.73 (s, 3H 
-18-CH3); 0.93 (s, 3H-19-CH3); 1.85 (s, 3H-16-OAc);  1.96 (s, 3H-3-OAc);  2.2 (s, H-21-CH3); 2.28 
(s, 3H-SAc); 4.5 (broad line, H-16-H) .  Found: C 65.99; H 7.72; S 6.30%. C27H38068. Calculated: 
C 66.10; H 7.81; S 6.52%. 

A solution of 0.22 g of thiol (X) in 10 ml of ChHhN and 2.2 ml of Ac20 was kept at 20 ~ overnight.  After  
the usual workup we obtained 0.023 g of product ,  the r ec rys ta l l i za t ion  of which f rom methanol gave 0A9 g 
of the 3 ,16,17- t r iaceta te  (XI), mp 248-251.5 ~ which was identical  with the previous ly  obtained sample.  

Pregn-5-ene-3/3,16~-diol-17o~-thiol-20-one 3,16-Diacetate Carbethoxyhydrazone (II). A so].ution of 
0.045 g of t r iace ta te  (XI) and 0.4 g of carbethoxyhydrazine  in 2 ml of AcOH was kept at 100 ~ for  11 h, a f te r  
which the mixture  was diluted with water ,  and the obtained prec ip i ta te  was f i l tered,  washed with water ,  
dr ied  on the f i l ter ,  and separa ted  employing TLC (1 : 1 e the r -hexane ) .  We obtained 0.012 g of carbethoxy-  
hydrazone (K), mp 181.5-184 ~ (from CH3OH) and 0.011 g of thiol (IX), mp 152-156 ~ (from CH3GH), which in 
all of thei r  cha rac t e r i s t i c s  coincided with the previous ly  isolated specimens.  

3-Acetoxypregn-  5-en-  36-ol-  20-one-  [17,16c~ -d]-  1', 3 ' -oxathiolane Carbethoxyhydrazone (XII). A 
solution of 0.2 g of hydrazone (ID in 10 ml of anhydrous acetone,  containing 0.2 ml of 70% HC104 solution, 
was ref luxed for  1.5 h, with a continuous check of the reac t ion  course  employing TLC, af ter  which the 
acetone was evapora ted  in vacuo to a volume of 2-3 ml. The res idue was diluted with water,  and the ob- 
tained prec ip i ta te  was f i l tered,  washed with water ,  and dr ied on the f i l ter .  The obtained product  was 
separa ted  employing TLC (2 : 1 e the r -hexane ) .  We isolated:  1) 0.11 g of hydrazone (XII), mp 129-135 ~ 
(from CH3OH); [~]~  -51.09 (C 0.503, CHCl3). Infrared spec t rum (v, cm-1): 1250, 1530, 1710-1740. 
3200-3600. NMR spec t rum (5, ppm): 0.65 (s, 3H-18-CH3); 0.93 (s, 3H-19-CH3); 1.42 and 1.55 (s, 
3H-CH 3 of oxathiolaue ring); 1.85 (s, 3H-21-CH3); 1.94 (s, 3H-3-OAc);  5.3 (broad line, H-6-H) ;  4.5 
(broad line, H-3-H) ;  5.8 (broad line, H-16-H) ;  7.62 (s, H-NH).  Found: C 65.41; H 8.28; S 6.22; 
N 5.21%. C29H44OhSN2. Calculated: C 65.39; H 8.33; S 6.07; N 5.26%. 2) 0.04 g of thiol (IX), mp 
152-156 ~ (from CH3OH), which was identical  with the above-obtained specimen.  

P regn -5 -en -36 -o l -20 -one - [17 ,16~-d ] - l ' , 3 ' - oxa th io l ane  (XIII) and Its 20-Carbethoxyhydrazone (XIV). 
A solution of 0.1 g of carbethoxyhydrazone (XII) in 3 ml of CH3OH, containing 0.3 ml of dilute HC1 solution 
(1 : 1), was ref luxed for  2 h and 40 rain, a f te r  which it was diluted with water ,  and the obtained precipi ta te  
was f i l tered,  washed with water ,  and dr ied  on the f i l ter .  Employing TLC we isolated:  1) 0.033 g of oxa-  
thiolane (XIII), mp 120-130~ 146-155 ~ (from hexane).  Infrared spec t rum (v, cm-1): 1700, 3400. NMR 
spec t ra  (5, ppm): 0.69 (s, 3H-18-CH3); 0.93 (s, 3H-19-CH3); 1.34 and 1.54 (s, 3H-CH 3 of oxat:hiolane 
fragment);  2.20 (s, 3H-21-CH3); 3.6 (broad line, H-3-H) ;  5.3 (broad line, 2H-6-H,  16-H). 

2) 0.038 g of carbethoxyhydrazone (XIV), mp 123 ~ (decompn.) (from aee tone-hexane) ;  [c~]~ -55 .9  
(C 0.701, CHCI3). Infrared spec t rum (u, era-i):  1540, 1700-1740, 3300, 3430. NMR spect rum (5, ppm): 
0.65 (s, 3H-18-CH3); 0.90 (s, 3H-19-CH3); 1.40 and 1..54 (s, 3H-CH 3 of oxathiolane fragment);  1.82 (s, 
3H-21-CH3); 3.4 (broad line, H-3H);  5.78 (broad line, H-16-H);  7.52 (s, H-NH).  

A solution of 0.08 g of thiol (IX) in 2.5 ml of anhydrous acetone and i ml of CH3OH, containing 3 drops 
of HCIO 4 solution, was refluxed for 5 h, after which the solvent was evaporated in vacuo to a volume of 
1 ml. The reaction mass was diluted with water, and the obtained precipitate was filtered, washed with 
water, and dried on the filter. Employing TLC (1 : 1, ether-hexane) we isolated 0.05 g of compound (XIII), 
mp 120-130, 146-155 ~ (from hexane), which was completely identical with the described sample. 

Pregn-5-en-3/3-ol-20-one-[17,16oz-d]l',3'-oxathiolane 3-Acetate (XV). A solution of 0.06 g of oxa- 
thiolane (XIII) and 0.6 ml of Ac20 in 2 ml of ChHhN was kept at 20 ~ overnight, after which it was worked up 

described above. as ]~ After recrystallization from CH3OH we obtained 0.05 g of oxathiolane (XV), mp 151- 
156~ [c~ -114 (C 0.377, CHCI3). Found: C 69.71; H 8.32; S 6.94%. C26H38048. Calculated: C 69.93; 
H 8.58; S 7.16%. 

Pregn-5-en-3/3-ol-20-one 3-Acetate (XVI). A solution of 0.1 g of thiol (IX) in 30 ml of absolute alco- 
hol was refiuxed over Raneg Ni for 1 h and i0 rain, after which it was kept at 20 ~ for 2 h. The catalyst 
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was f i l tered,  and the f i l t ra te  was evapora ted .  Af ter  evaporat ion we obtained 0.1 of product ,  the r e c r y s t a l -  
l izat ion of which f rom CH3OH gave 0.034 g of the known 3-ace ta te  (XVD, mp 146-150 ~ that in all  of i ts  
c h a r a c t e r i s t i c s  was ident ical  with the authentic spec imen  [4]. 

CONCLUSIONS 

1. The s t e r i c  and s t ruc tu ra l  d i rec t ion  of the reac t ion  of the 16ol,17o~-epoxypregnenolone hydrazone 
with thioacetic  acid conf i rms  the p rev ious ly  p roposed  m e c h a n i s m  for  the opening of the hydrazones  of 
oxides.  

2. A method was developed for  the synthes is  of s t e ro ids  of the pregnane  s e r i e s  that contain sulfur  
at C-17.  
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