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A b s t r a c t  - Rearrangement o f  2-elkyl-1,2,5-thiadiazole- 
3-on-1-oxides t o  pyraz ine .  1 , 2 , 4 - t h i a d i a z o l e  and 
p y r r o l e  d e r i v a t i v e s  i s  d e s c r i b e d .  Ring opening t o  a 
su f iny lamine  and c y c l i z e t i a n  by c y c l o a d d i t i o n  o r  
n u c l e o p h i l i c  a d d i t i o n  i s  t h e  p o s t u l a t e d  mechanism. 

1 
I n  a p rev ious  paper  we d e s c r i b e d  t h e  convers ion  o f  I,Z,4-thiadiazole-1-wide8 i n t o  t h i a t r i a -  

z o l e  and t h i a t r i a z e n e  o x i d e s ,  a p rocess  invo lv ing  r i n g  opening t o  a s u l f i n y l a m i n e  i n t e r m e d i a t e  

followed by c y e l i z a t i o n  w i t h  n i t r o g e n  n u c l e o p h i l e s .  I n  t h i s  paper  r i n g  t r a n s f o r m a t i o n s  to  

1 , 2 , 4 - t h i a d i a z o l e ,  py raz ine  and p y r r o l e  d e r i v a t i v e s  are d e s c r i b e d .  It i s  env i s ioned  t h a t  t h e a e  

r e a c t i o n s  t a k e  p lace  by s i m i l a r  base  i n i t i a t e d  r i n g  opening fa l lowed  by c y c l i z a t i a n  w i t h  o t h e r  

r e a c t i v e  f u n c t i o n s .  

Condensation of s u l f i n y l a m i n e s  w i t h  ca rbony l  compounds by 2  + 2 c y c l o a d d i t i o n  t o  a f f o r d  

imines  i s  e w e l l  known r e a c t i o n .  
2  

It appeared ~ l a u s i b l e ,  t h e r e f o r e ,  t h a t  t h e  s u l f i n ~ l a m i n e  3 g e n e r a t e d  i n  an e q u i l i b r i u m  by b a s e  

c a t a l y z e d  r i n g  opening o f  2, c a n  be t r apped  by a s u i t a b l y  p laced  k e t o  f u n c t i o n .  The k e t o  

e s t e r  d e r i v a t i v e  2 was prepared by a l k y l a t i o n  a f i  i n  DMF a t  room t e m p e r a t u r e  f o r  2 d a y s  i n  

552 y i e l d .  When t h i s  compound was allowed t o  s t and  a t  room tempera tu re  for 3 days  i n  the  



3 
presence o f  Hunig's b a s e ,  py raz ine  $ w a s  genera ted  i n  30% y i e l d  . Other  analogoue compounds 

r e a c t e d  s i m i l a r l y .  

4 - 
S i m i l a r  rearrangements  could be expected when phenacyl d e r i v a t i v e  5 was t r e a t e d  w i t h  an a l k y l -  

hydraz ine .  I n  t h i s  case, however, c y c l i z a t i o n  v i t h  t h e  s t r o n g l y  n u c l e o p h i l i c  n i t r o g e n  took 

1  
p r e f e r e n c e  o v e r  c y c l o a d d i t i o n  . T h i a t r i e z o l e  ox ide  6 was i s o l a t e d  from t h i s  r e a c t i o n  i n  65% 

A fo rmal ly  analogous rearrangement  took p lace  when compound I w a s  t r e a t e d  w i t h  Btrong b a s e ,  pro- 

ducing 1 , 2 , 4 - t h i a d i a z o l e  d e r i v a t i v e  8 i n  poor y i e l d .  I n  t h i s  case ,  t h e  c y c l i z a t i o n  took p l a c e  - 
b y  ca rban ion  a d d i t i o n  t o  t h e  e u l f i n y l a m i n e .  The r e a c t i o n  was cari-ied o u t  by h e a t i n g  7 and a 

t r a c e  of DBU i n  r e f l u x i n g  xy lene  f o r  5 h ,  fol lowed by chromatographic  i s o l a t i o n  o f  t h e  product .  
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I n  t h e  p rev ious  examples r i n g  opening was i n i t i a t e d  by t h e  a c t i o n  o f  b a s e  on an a c i d i c  N-H 

4 
group. The rearrangement  o u t l i n e d  below i s  r a t i o n a l i z e d  by analogous r i n g  opening t r i g g e r e d  

by format ion of  a ca rban ion .  The rearrangement  i. completed by condensa t ion  o f  t h e  m i d e  a n i o n  

w i t h  t h e  e s t e r  group,  t o  a f fo rd  p y r r o l e  2. Thus, when sodiomalanete ,  genera ted  wi th  NaH i n  

DMF, was allowed t o  r e a c t  wi th  9 i n  CH CN a t  O'C and room tempera tu re  f o r  2 h ,  10 was obtained 3 

i n  60% y i e l d .  
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1 
These papers  demonstra te  t h e  remarkable  a b i l i t y  of t h e  1,2,5-thiadiazole-1-oxides t o  undergo 

rearrangements .  No doub t ,  f u r t h e r  s t u d i e s  w i l l  l e a d  t o  new d i s c o v e r i e s  i n  t h i s  f e r t i l e  area.  
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2 3 4 2 
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