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SYNTHESIS OF 5,s'-DIALKOXY-2,2'-DIOXAZOLYLSULFIDES 

* 
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A b s t r a c t -  Alkyl i socyanoaceta tes  I reac ted  wi th  s u l f u r  d ichlo-  

r i d e  t o  g i v e  t h e  in t e rmed ia te  s u l f i d e s  I V  which on t rea tment  

with t r i e thy lamine  af forded t h e  h i t h e r t o  unknown dioxazolylsul -  

f i d e s  11. 

I n  a previous paper1 we repor t ed  a novel syn thes i s  of t h e  oxazole r i n g ,  s t a r t i n g  

from a l k y l  i socyanoaceta tes  and a r y l s u l f e n y l  ch lo r ides .  

Continuing our  s t u d i e s  on t h e  r e a c t i v i t y  of a l k y l  i socyanoaceta tes  toward compounds 

having S-C1 groups,  we prepared 5,s'-dialkoxy-2,2'-dioxazolylsulfides I 1  s t a r t i n g  
2 

from a l k y l  i socyanoaceta tes  I and s u l f u r  d i c h l o r i d e  as descr ibed i n  Scheme I .  
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Concerning the  s y n t h e s i s  some remarks c a n  be made: it i s  reasonable  t o  assume t h a t  

the  f i r s t  a t t a c k  of s u l f u r  d i c h l o r i d e  takes  p lace  on t h e  carbenoid carbon of i so-  

n i t r i l e s  I t o  g ive  S-chloroisothiocarbamoyl chloride:  I11 and then another molecule 

of a l k y l  i socyanoaceta te  w i l l  g ive  t h e  key in t e rmed ia te s  I V .  

A poss ib le  pathway f o r  t h e  r ing-c losure  r e a c t i o n  i s  repor t ed  i n  Scheme 11. Even 

though in te rmed ia te s  I V  could no t  be i s o l a t e d  due t o  t h e i r  i n s t a b i l i t y ,  space f i l l -  

ing  models suggest  a molecular arrangement with one methylene group syn with r e spec t  

t o  t h e  s u l f u r  atom whereas t h e  o t h e r  one l i e s  i n  t h e  a n t i  p o s i t i o n .  Accordingly an 
2 

o u t  of plane a t t a c k  of  e l e c t r o n  p a i r  of t h e  oxygen on t h e  s p  carbon might be  as- 

sumed. This would prevent  t h e  s tereochemis t ry  of I V  from being c r u c i a l  i n  t h e  fo r -  



mation of t h e  f i n a l  product .  

Scheme 11 

I s o l a t i o n  of s u l f i d e s  I1 confirmed t h e  presence of I V  i n  t h e  r e a c t i o n  medium. Sul- 

f i d e s  I1 were obta ined i n  high y i e l d s  by performing t h e  r e a c t i o n  a t  - 7 0  'C; when 

higher  temperatures were employed t h e  y i e l d s  dras t ica l . ly  decreased because of t h e  

decomposition of t h e  uns tab le  in termedia tes  I V  i n t o  the  isocyanide d i c h l o r i d e s  V 

3 
and t h e  i so th iocyana tes  V I  : 
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Previously  Zumach and *iihle4 s t a t e d  t h a t  r e a c t i o n  between S-chloroisothiocarbamoyl 

c h l o r i d e s  and i s o n i t r i l e s  a f f o r d s  i socyanide  d i c h l o r i d e s  and i so th iocyana tes :  

bu t  no hypothes is  on t h e  r e a c t i o n  mechanism was advanced. 

Since  t h e  r e a c t i o n  between SC12 and i s o n i t r i l e s  i n  molar r o t i o  1:2 can be regarded 

a s  t h e  r e a c t i o n  between equimol.ecular amounts of S-chloroisothiocarbamoyl c h l o r i d e s  

and i s o n i t r i l e s ,  t h e  r e s u l t s  of t h i s  s tudy account f o r  t h e  presence of t h e  key 

in termedia te  R-N=CClSClC=N-R i n  t h e  r e a c t i o n  descr ibed by Zumach and Kiihle. 

The s t r u c t u r e  of d ioxazo ly l  s u l f i d e s  I1 was ass igned on t h e  b a s i s  of t h e i r  ' H - n m r  

and mass s p e c t r a .  In  t h e  '~-nmr spec t ra  of I1 a s i n g l e t  s i g n a l  a t  about 6.5 S was 

de tec ted ,  due t o  t h e  two equ iva len t  protons  a t  t h e  4-posi t ion .  I n  t h e  mass s p e c t r a  
+ + 

of 11, bes ides  t h e  molecular ions  [ M ( I I ~  1 m/z 228 and [ ~ ( 1 1 b l ]  m/z 256, t h e  
+ + 

fragment ions  [oxazole+S+O~] m/z 330 (R=Me) o r  m/z 144 (R=Et) and [ ~ x a z o l e + ~ ]  
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m/z 99 were detected and this agrees with the assigned structure. 
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amount of NEt was added at such a rate that the temperature did not rise above 
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in 87-928 yields. 
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