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S Y N T H E S I S  O F  c i s - A N D  

t r a n s - P E  R H Y D R O T H I E  N O [ 3 , 4 - d ] I M I D  A Z O L E - 2 - T H I O N E  

5 , 5 - D I O X I D E S  

G. I .  K h a s k i n ,  T .  t~. B e z m e n o v a ,  a n d  
P .  G.  D u l ' n e v  

UDC 547.732.733.735'785.5.07 : 
541. 634 

It is shown that the cis and t rans  i somers  of perhydrothieno[3,4-d] imidazole-2- thione 5,5-dioxides 
can be obtained in good yields f rom the access ib le  derivat ives of thiolane and 2-thiolene 1,1-diox- 
ides. 

In the course of developing r e s e a r c h  on the synthesis  of new two-r ing compounds with potential biological 
activity f rom derivat ives of thiolane and 2-thiolene 1,1-dioxides [1] we synthesized a number of perhydrothieno-  
[3,4-d] imidazol e-2-thione 5,5-dioxides.  

We established that sulfones In, b reac t  with isothiocyanates or with thiophosgene and amines to give 
thioureas IIa-c,  which undergo cyclizat ion in the same way as ureas  [2, 3] to give two-r ing compounds I l ia-c :  

R' 

R'Ntt2 I , 
o//% Lo~~ J R 

la, b II 3 - c  I I I  a - c  

],3 P,=C6Hs; b R'=C6H~CH2; II, l l l  a R=R'=CsH~; b R=C6H s, R'=C6HsCH~; c R-R'=C6H~CH 2 

It has previously been demonstra ted [], 2] that the in t ramolecular  cyelization of N-(1,1-dioxo-2-thiolen-  
4-yl)ureas  and N-monosubstituted 1 ,1-d ioxo-2- th io len-4-yl  es te r s  of di thiocarbamic acids leads to c is-fused 
two-r ing compounds. The react ion under considerat ion in this paper proceeds s imi lar ly ,  and we therefore  
assigned a cis s t ructure  to IIIa-c .  We obtained thei r  t rans  i somers  by the action of thiophosgene on t r a n s -  
3,4-diaminothiolane 1,1-dioxides IVc, d (obtained by the method in [4]) in the presence of t e r t i a ry  amines.  

R ~ .  R 

U ' 
cs% %~s/"-~n'l ~c=s 

(C2Hs)3N O// " k ~  .,,u N/ 
O "~ %O I 

IVc, d VC, 

IV, V C R=CsHsCH2: d R=CH 3 

A melt ing-point  depress ion is observed for a mixture of IIIc and Vc, and the IR {Table 1) and PMR spec-  
t r a  of these compounds differ:  The c~ protons of the 1,1-dioxothiolane rings of HIa, c give multiplets withwidths 
of, respect ively ,  8 Hz {3.48 ppm, t r i f luoroace t ic  acid) and 13 Hz (3.4 ppm, deuteropyridine).  A group of signals 
f rom 2.75 to 3.8 ppm is observed for  the c~ protons of the l , l -d ioxothiolane ring of Vc in deuteropyridine.  It 
has been repor ted  that s imi lar  differences are  observed in the spec t ra  of c i s -  and t rans-perhydro th ieno[3 ,4-d] -  
imidazol-2-one 5,5-dioxides [2, 5] and cis and t rans  3,4-disubsti tuted thiolane 1,1-dioxides [6]. Taking these 
data into account, we assigned cis and t rans  s t ruc tu res  to III and V, respect ively .  
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T A B L E  1. C h a r a c t e r i s t i c s  of the  S y n t h e s i z e d  C o m p o u n d s  

Corn-  mp, 
pound ~ 

IIIa 236- 
237 

IIIb 229- 
230 

IIIc 222- 
223 

Vc 218 

Vd 316 

IR spectrum, cm-1 

3010 w, 2860 w, 1490 w 
1435 m, 1395m,  1290 sl 
1265 s, 1165 m, 1120 m,  
1 0 7 0 w , 8 9 0 w , 6 6 0 m  

3010 w, 2930 w, 2860 w, 
1490m, 1450 m, 1400m, 
1300m,  1265 s, 1240 m,  
l 1 6 0 m ,  l 1 1 5 m ,  7 0 5 m ,  
660 w 

3025 w, 2930 w, 2860 w 
1470m,  1460m, 1415 w, 
1400 w, 1300 s, 1220 s, 
1160 m, l l l 0  m, 1060 w, 

Found, % 

c[~ s 

i59'1 4,6 18,7 I 

60,5 5,0 18,1~ 

61,2 [5,4 17,3 

Empirical 
formula 

glrHI6N202S= 

~,18HIsN202S2 

Cq9H2oN202S~ 61,2 

CI~H;oN~O~S~ 

C7H~2N202S2 38,2 

950 w, 760 s 
3030 w, 2920 w, 2860 w,j ] 17,0 

1335 g, 1305 s, 1215 m,] ] 
t110 s; 990 w, 730 m,] I 
470 m 

3015 m, 2935 w, 2880 w 138,515,4 29,3 
1450 w, 1430 m, 1335 s 11 ] 
1310 s, 1220 s , 1115 s~ ] 
1085 m. 750 m, 465s 

aBy method A; the compound was obtained in 60% yield by method B. 
b F o u n d :  N7 .5%.  C a l c u l a t e d :  N7 .5%.  

t; talc. ,  % -d 

C H S 

59,3 4,7 18,6198 

60,4 5,1 17,9 ~l 

5,4 17.3 H a 

17,3 ,7 

5,5 i29,2 85 

I 

We found tha t  su l fone  IVc is  c o n v e r t e d  to  IIIc  when  it is  h e a t e d  wi th  c a r b o n  d i s u l f i d e  in the  p r e s e n c e  of  
t r i e t h y l a m i n e .  The f o r m a t i o n  of a t w o - r i n g  compound  wi th  an  i n v e r t e d  c o n f i g u r a t i o n  can  be e x p l a i n e d  in the  
fo l lowing  way .  Compound  IVc r e a c t s  wi th  CS 2 at  one of the  a m i n o  g r o u p s  to  g ive  an i n n e r  s a l t  of a d i t h i o c a r -  
b a l t i c  ac id ,  which  in the  p r e s e n c e  of a t e r t i a r y  a m i n e  e l i m i n a t e s  RNH 2 as  a c o n s e q u e n c e  of the  i n c r e a s e d  C - H  
a c i d i t y  of t he  c~-methy lene  g r o u p s  of the  1 , 1 - d i o x o t h i o l a n e  r i n g  [ 7]. The r e s u l t i n g  s a l t  of N - b e n z y l - N - ( 1 , 1 -  
d i o x o - 2 - t h i o l e n - 4 - y l ) d i t h i o c a r b a m i c  ac id  is  c o n v e r t e d  to  t h i o u r e a  I Ic ,  which  u n d e r g o e s  c y c l i z a t i o n  to  IIIc .  

Thus  we have  shown tha t  c i s -  and t r a n s - i s o m e r i c  t w o - r i n g  u r e a s  can  be  ob ta ined  in good y i e l d s  f r o m  
a c c e s s i b l e  d e r i v a t i v e s  of t h i o l a n e  and 2 - t h i o l e n e  1 , 1 - o x i d e s  by v a r i o u s  s y n t h e t i c  m e t h o d s .  

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

The IR s p e c t r a  of KBr  p e l l e t s  of t he  compounds  w e r e  r e c o r d e d  wi th  a UR-20 s p e c t r o m e t e r .  The PMR 
s p e c t r a  of the  compounds  w e r e  r e c o r d e d  wi th  a T e s l a  BS 487B s p e c t r o m e t e r  (80 MHz) wi th  h e x a m e t h y l d i s i l o x a n e  
as  the  ha te rna l  s t a n d a r d .  

c i s - l , 3 - D i p h e n y l p e r h y d r o t h i e n o [ 3 , 4 - d ] i m i d a z o l e - 2 - t h i o n e  5 ,5 -D ioM de  (IHa). A ] . 4 - g  {0.01 mole )  s a m p l e  
of phenyl  i s o t h i o c y a n a t e  was  a d d e d  to a so lu t i on  of 2.1 g (0.01 mole )  of 4 - a n i l i n o - 2 - t h i o l e n e  1 ,1 -d iox ide  in 20 
m l  of benzene  and 10 m l  of p y r i d i n e ,  and the  m i x t u r e  was  r e f l u x e d  f o r  1-2  h. The b e n z e n e  and p y r i d i n e  w e r e  
r e m o v e d  by  d i s t i l l a t i o n ,  and the  r e s i d u e  was  w a s h e d  wi th  e t h e r  and c r y s t a l l i z e d  f r o m  50%aqueous  a c e tone  to  
g ive  3.4 g {98%) of I I Ia  ( T a b l e  1). 

c i s - l - P h e n y l - 3 - b e n z y l p e r h y d r o t h i e n o [ 3 , 4 - d ] i m i d a z o l e - 2 - t h i o n e  5 , 5 - D i o x i d e  (tIIb). Th is  compound was  
s i m i l a r l y  ob ta ined  f r o m  4 - b e n z y l a m i n o - 2 - t h i o l e n e  1 , 1 - d i o x i d e .  

c i s - l , 3 - D i b e n z y l p e r h y d r o t h i e n o [ 3 , 4 - d ] i m i d a z o l e - 2 - t h i o n e  5 , 5 - D i o x i d e  (IIIc). A) A s o l u t i o n  of 0.7 m l  (9 
m m o l e )  of t h i o p h o s g e n e  in 10 m l  of t e t r a h y d r o f u r a n  (THF)  was  added  to  a s o l u t i o n  of 1.8 g (8.5 m m o l e )  of 4 -  
b e n z y l a m i n o - 2 - t h i o l e n e  1 , 1 - d i o x i d e  in 25 ml  of d r y  THF,  and the  m i x t u r e  was  s t i r r e d  fo r  3 h. A 2 . 8 - m l  s a m p l e  
of t r i e t h y l a m i n e  and 1 m l  (9 m m o l e )  of b e n z y l a m i n e  w e r e  t hen  added ,  and the  s o l u t i o n  was  s t i r r e d  at  50~ fo r  
4 h. The T H F  and e x c e s s  t r i e t h y l a m i n e  w e r e  e v a p o r a t e d ,  and the  r e s i d u e  was  w a s h e d  wi th  w a t e r  and c r y s -  
t a l l i z e d  f r o m  aqueous  a c e t o n e .  The y i e l d  was  0.93 g (31%). 

B) A 3 - g  (0.04 mole )  s a m p l e  of CS 2 was  added  d r o p w i s e  at  r o o m  t e m p e r a t u r e  to  a s o l u t i o n  of 6.6 g (0.02 
mole )  of t r a n s - 3 , 4 - d i b e n z y l a m i n o t h i o l a n e  1 , 1 - d i o x i d e  in 30 m l  of T H F  and 5 m l  of t r i e t h y l a m i n e ,  and the  m i x -  
t u r e  was  a l l owed  to  s t a n d  f o r  8 h, a f t e r  which  it was  hea t ed  at  50-60~ fo r  4 h. The s o l u t i o n  was  e v a p o r a t e d ,  
and the  r e s i d u e  was  w a s h e d  with m e t h a n o l  and c r y s t a l l i z e d  f r o m  50%aqueous  T H F .  The y i e l d  was  4.5 g (60%). 
No m e l t i n g - p o i n t  d e p r e s s i o n  was  o b s e r v e d  fo r  a m i x t u r e  of t h i s  p r o d u c t  wi th  t he  compound  ob ta ined  b y m e t h o d A .  

t r a n s - l , 3 - D i b e n z y l p e r h y d r o t h i e n o [ 3 , 4 - d ] i m i d a z o l e - 2 - t h i o n e  5 , 5 - D i o x i d e  (Vc). A 1 . 5 - m l  (0.02 mole )  s a m -  
p le  of t h i o p h o s g e n e  was  added  a t  r o o m  t e m p e r a t u r e  to  a s o l u t i o n  of 6.6 g (0.02 m o l e )  of t r a n s - 3 , 4 - d i b e n z y l a m i n o -  
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thiolane 1 ,1 -d iox ide i n50m l o fd i oxane ,  and the mix tu re  was s t i r r ed  for  3 h. l=~ridine (10 mI) was added d rop-  
wise,  and the mix tu re  was s t i r r ed  for  another  2 h. The solvent was evapora ted ,  and the res idue  was washed 
with wa te r  and c rys ta l l i zed  f rom 50% aqueous dioxane. A mix tu re  of Vc and IIIc mel ted  at 211~ 

t r ans - l , 3 -Dime thy lpe rhydro th i eno [  3 ,4-d] imidazole-2- th ione  5,5-Dioxide (Vd). This compound was s i m -  
i lar ly  obtained. 
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S Y N T H E S I S  A N D  R E A C T I O N S  

OF 3 - A M I N O T H I A Z O L I D I N E - 2 - T H I O N - 4 - O N E  D E R I V A T I V E S .  

4.* THIAZOLO[3,4-b] [1,2,4]TRIAZ OLE DERIVATIVES 

E .  K.  M i k i t e n k o  a n d  N. N. R o m a n o v  UDC 547.789 '792.9.07 

It is shown that de r iva t ives  of a new he te rocyc l ic  sys t em,  viz.,  thiazolo[3,4-b][1,2,4]tr iazole,  the 
s t ruc tu re  of which was es tabl i shed by means  of t he i r  [R and PMR spec t r a ,  a re  fo rmed  in the r e -  
action of 5-subst i tu ted  3-aminorhodanines  with imidoyl chlor ides .  

In [2] i t  was shown that the synthes is  of condensed he te roeye l ic  thiazole s y s t e m s  on the bas is  of N-amino~ 
rhodanine is e x t r e m e l y  p romis ing .  We studied the reac t ion  of 5 -me thy l -  and 5 -pheny l -3 -amino th iazo l id ine -2 -  
th ion-4-ones  (D with N-subst i tuted benzimidoyl  chlor ides  II. 

tl 

o~..NAs H 
, 

NH 2 
S 

I 
+ ~ 

R2--N = C - -  R 3 

Ill  IV 

It is known that aminorhodanines  r eac t  with e lec t rophi l ic  agents  such as acid anhydr ides  and chlor ides  to 
give N-acylaminorhodanines  [ 3]. Since amidines  a re  usual ly fo rmed  in the reac t ion  of amines  with imidoyl chlo- 
r ides  [4], one might have a lso  expected the fo rmat ion  of th iazol id inyl -subst i tu ted  amidines  of the III type in the 
case under considera t ion .  However,  we found that the reac t ion  does not stop at this s tep but p roceeds  fu r the r  

*See [1] for  Communicat ion 3. 
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