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Synthes i s  of  1 ,3 -Oxath io lane -2 -Thiones  by the React ion 

of  Stero ida l  Oxiranes  with Carbon Disu l f ide  

S h a m s u z z a m a n *  and  A n w a r  S a l i m  

D e p a r t m e n t  of  C h e m i s t r y ,  Jamia  M i l l i a  I s l amia ,  New D e l h i - 1 1 0  025,  India .  

A b s t r a c t  : The  r eac t ion  of  5, 6 a - e p o x y - 5 a - c h o l e s t a n ¢  (1),  i ts  3fl- 

acetoxy-(2) and 3fl- chloro-(3) analogues with carbon disulfide in 
THF at room temperature in the presence of Li Br as catalyst afford 
selectively the corresponding 1,3-oxathiolane-2-thiones (steroidal 
cyclic t:is-dithiocarbonates) (4-6) in high yields. 
© 1997 Published by Elsevier Science Ltd. 

In the literature, there have been many reports on the reaction of epoxides 

with carbon disulfide in different reaction conditions 19. Depending upon the catalysts  

and reaction condit ions,  f ive-membered cyclic dithiocarbonates,  its regioisomers, 

t r i thiocarbonates and episulfides have been reported to be formed. Kihara et al I 

have recently reported a selective method for the preparation o f t r a n s - l , 3 - o x a t h i o l a n e -  

2-thiones by using alkali metal halides. 

(I) R, H 

(2) R, OAc 

(3) R, CI 

CS~, Li Br 

THF, r.t. 

S 
(4) R, H 

(5) R, OAc 

(6) R, CI 

Here we wish to report a novel and convenient  preparat ion of steroidal 

1 ,3-oxathiolane-2- thiones  ( c i s - c y c l i c  dithiocarbonates)  at room temperature in 

high yields by the react ion of steroidal 5ct, 6ct-epoxides with carbon disulf ide 

in THF using l i thium bromide as catalyst.  Here the cis  products were obtained 

select ively as the single product. 
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Table : Physical ,  Analyt ica l  and Spectral  data of  Compound  (4-6). 

Compound M.P. Yield IR(KBr/Neat) 1H-NMR(CDCI3/TMS ) Mass 
*C (%) (cm "t ) (8,ppm,60MHz) m/z 

4 Oil 70 1185 (C=S) 3.9 m (1H, C613-H) 462 (M+.), 

and 1049 (C-O) 1.10 (C10- CH3) 418 (M - CS), 

0.68 (C13 - CH3) 402 (M -COS), 

0.91, 0.80 (other 386 (M - CS2), 

methyl protons) 370 (M - COS2) 

5 87 83 1735(OCOCH3), 

1190(C=S) 

and 1040 (C-O) 

4.70 m (1H, C3c~-H. 520 (M+.), 

w½=17 Hz, axial), 476 (M-CS), 

3.93 m (1H, C613-H), 460 (M-COS), 

2.01 s (3H,OCOCH3) 459 (M- OAc), 

1.14 (C10 - CH3) 444 (M-CS_,), 

0.76 (C13 - CH3) 428 (M - COS_,) 

0.90, 0.85 (other 

methyl protons) 

6 95 78 ll80(c=s), 
1045 ( C - O )  

and 710 (C - C1) 

4.10 m (IH, C3~-H, 

w½=15 Hz, axial), 

3.85 m (1H, C613-H) 

1.05 (C10-CH3) 

0.69 (C13 - CH~) 

0.97, 0.81 (other 

methyl protons) 

496/498 (M~.), 

460(M-HCI), 

452/454 (M-CS), 

436/438(M-COS), 

420/422 (M-CS2), 

404/406 (M- COS_,) 

It is p r o p o s e d  tha t  th is  r e a c t i o n  p r o c e e d s  via  n u c l e o p h i l i c  a t t ack  o f  

b r o m i d e  ion at the less subs t i tu ted  (C-6)  pos i t ion  o f  the s te ro ida l  epox ides  and 

cyc l iza t ion  o f  the resul t ing di th iocarbonate  anion (Scheme 1), the react ion o f  epoxide 

with  l i th ium b romide  which  is the r a t e -de te rmin ing  step for the reac t ion  o f  epoxide  

with  carbon d i su l f ide  may proceed at room temperature .  These  c i s -d i th iocarbona te s  

(4-6) were  ob ta ined  s e l e c t i v e l y  f rom the reac t ion  o f  epox ides  (1-3) wi th  carbon 

d i su l f ide  by doub le  Su 2 i nve r s ion  on the epox ide  r ing at C-6.  
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Li + Br" 

O Br 

Scheme 1 

The structures of  these steroidal cyclic dithiocarbonates (1,3-oxathiolane- 

2- thiones)  (4-6) have been es tabl ished on the basis  of  their  physical ,  analyt ical  

and spectral  data (Table) .  

To obtain the desired cyclic dithiocarbonates (4-6), a sloution of  lithium 

bromide (0.05 mmol)  and s teroidal  epoxide (1.0 mmol) in THF (25 ml) was stirred 

at room temperature  for 5-6 min.,  then carbon disulf ide  (1.2 mmol)  was added to 

the solut ion and the resul t ing mixture was st irred at room temperature  for 5-6 h. 

Progress o f  the react ion was moni tored  by the TLC. After  comple t ion  of  reaction 

the solvents  were removed under reduced pressure and the residue was purif ied by 

column chromatography over a s i l ica gel column (petroleum ether-diethyl  ether, 13 

: 1) to give the respect ive  s teroidal  cycl ic  d i th iocarbonates  (4-6) (Table).  

Thus the above method is useful to prepare se lec t ive ly  s teroidal  cyclic 

di thiocarbonates having cis geometry at C-5 and C-6 from the respective epoxides. 

A C K N O W L E D G M E N T S  : Professor M.S. Ahmad for useful discussion. 
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