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A b s t r a c t  - Dicyanofuroxan combined wi th  h ~ d r a z i n e  t o  produce 

1.4-dramlnoi4.5-clpyridazinofuroxan l o r  a n  imine t a u t o m e r a  and wrth  

hydroxylamine t o  produce t h e  imine 2 of  1-0x0-4-amlnoi4.5-cloxarino- 

furoxan:  mild t h e m o l y s i s  o f  t h e  l a t t e r  ariduct gave 3(4)-cyano-4(31-car-  

bamoylfuroxan 8. 
The e x p l o s i v e  n a t u r e  o f  e mixture '  of dicyanofuroxan (DCF) 1 and hydraz ine  may have 

p rec luded  f u r t h e r  i n v e s t ~ g a t i o n s  on t h e  chemical  p r o p e r t i e s  o f  t h e  system.  A re- 

a c t i o n ,  n o t  n e c e s s a r i l y  important i n  t h e  explosion p r o c e s s ,  h a s  been found t o  occur 

near  O'C and t o  provide an  e f f i c i e n t  p r e p a r a t i o n  o f  1.4-dlamino[4,5-clpyridarino- 

furaxan g.'" A s i m i l a r  r e a c t i o n  w ~ t h  hydroxylamine gave t h e  imlne & o f  l-oxo-4- 

am~no[4,5-clonazinofu~oxan, a l s o  i n  good y i e l d . " "  

An amldrazone and an  amidoxime _Ib were assumed b u t  unde tec ted  i n i t i a l  i n t e r -  

mediates  c a p a b l e  o f  c y c l i z i n g  d i r e c t l y  i n t o  t h e  a p p r o p r i a t e  p roduc t  %& There  

was no evidence f o r  an  a l t e r n a t i v e  c y c l i z a t m n  l n t o  a p y r r o l i n o f u r o x a n  4 , '  a mole- - 
c u l e  s u b ~ e c t  t o  t h e  characteristic s t r a i n  of a 5 -5 -b icyc l i c  sys tem f u s e d  through 

p l a n a r  ( s p 2 )  atoms."' T h i s  f a c t o r  presumably accounted f o r  t h e  f a l l u r e  t o  o b t a i n  

a b i c y c l i c  i m i d e d  on h e a t m g  t h e  diamlde L o f  fu roxand ica rbony l i c  a c l d .  
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A p r e f e r e n c e  shown by each reagen t  t o  r e a c t  a t  cyan0 s u b s t i t u e n t s  r a t h e r  than  a t  d i -  

po le  c e n t e r s  rn t h e  furoxan rings I" compounds 1, ,2, a n d 3 i s  c o n s i s t e n t  w i t h  t h e  

inability of o t h e r  nonocyc l i c  furoxan; t o  be r e a c t i v e  toward hydraz lnes  and hydroxyl- 

amlnes.  I n  c o n t r a s t  benzofuroxans have been reduced t o  dloxlmes of o-benzoquinones - 
by s u b s t i t u t e d  hydraz lness  and by hydroxylamine, '  and t o  g lve  o - n i t r o a r ~ l  hydraz ines  

on t r ea tmen t  w i t h  c e r t a i n  amlnes." 

Moderate h e a t  t ransformed t h e  oxaz lnofu roxan  3 I n t o  4 ( 5 )  -cyano-5 ( 4 )  -carbamoylfur- 

oxan&. This  rearrangement and  e l i m i n a t i o n  c a n  be  a t t r i b u t e d  t o  a n  i n r t i a l  t a u t -  

omer iza t ion  of ,2& i n t o  a n  0-imidoylhydroxylamrne La r a r e l y  encountered type  of 

molecule.  I t s  a b l l z t y  t o  undergo thermal  elimination of ~ m ~ d o g e n  p a r a l l e L s  t h e  

l o s s  of benzoyl n i t r e n e  from 0.N-d~benzoylhydroxylamlne." 
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EXPERIMENTAL 

TO d i c y a n o f u r 0 x a n ~ ~ ~ I 1 . 0  g, 8.0 m o l e )  i n  d i m e t h y l f o r m a m i d e  (DMF) ( 3 0  m l )  

a t  ODC 85% h y d r a z i n e  h y d r a t e  ( 0 . 8  rj, 1 6  m o l e )  i n  DMF 15 m l )  was a d d e d  d r o p w i s e  

over 0 . 5  h  w i t h  s t i r r i n g  w h i c h  w a s  t h e n  c o n t i n u e d  f o r  2  h .  C r u s h e d  i c e  was a d d e d  

t h e  aqueous s o l u t i o n  was e x t r a c t e d  w i t h  e t h e r  ( 2 0 0  m l )  a n d  t h e  o r g a n i c  l a y e r  was 

w a s h e d  w r t h  c o l d  w a t e r  ( 3  x 100  m l l .  T h e  r e s i d u e  a f t e r  r e m o v a l  o f  t h e  e t h e r  re- 

c r y s t a l l i z e d  f r o m  a m i x t u r e  o f  e t h y l  a c e t a t e  a n d  h e x a n e  as t h e  f u r o x a n  &, a y e l l o w  

s o l i d ,  (67% y i e l d ) ,  mp 118-119•‹C ( d e c ) ;  c a l c ' d  f o r  C,H,N,O,:C. 2 8 . 5 7 :  H, 2 .38 :  

N ,  50 .00 ;  f o u n d :  C ,  28 .44 ;  H, 2.43;  N ,  50 .27 ;  i r ( K B r ) :  3460 ( m ) ,  3370 (m) a n d  1600  

cm-I ( 5 )  ; nmr ((CD3J ,Co)  : 6 6 . 4  ( b r o a d  s l n g l e t ,  e x c h a n g e d  w i t h  (DzO); m / e  ( 7 0  eV) ( 8 )  : 

1 6 8 ( 1 0 0 )  M + ,  1 5 2 1 5 ) .  1 5 1 ( 5 ) ,  1 3 9 1 7 0 ) .  138115)  a n d  1 0 8 1 9 0 ) :  I3C nmr IDMSO-d6) : 

9 6 . 6 4 ,  1 0 7 . 3 3 ,  1 3 2 . 3 5  a n d  1 5 1 . 4 2  ppm." 

T h e  s u b s t i t u t i o n  of a m o l a r  e q u i v a l e n t  o f  h y d r o x y l a m i n e  f o r  h y d r a z i n e ,  a n d  

m e t h y l e n e  c h l o r i d e  f o r  e t h e r  i n  e x t r a c t i o n  a f f o r d e d  t h e  f u r o x a n 2  as a c o l o r l e s s  

s o l i d  (78% ~ i e l d ) ,  mp 143-144*C ( d e c ) ;  c a l c ' d  for  C,H,N,O,:C, 2 8 . 4 0 ;  H ,  1 . 7 7 ;  N ,  41 .42 :  

f o u n d :  C ,  28 .58 :  H ,  1 . 5 8 ;  N ,  4 0 . 3 0 ;  i r 1 K B r )  : 3470 (m) , 3360 (mJ a n d  1 6 1 0  cm-' ( 5 ) ;  

nmr ( ( c o , ) , C O ) : 6 5 . 9  ( e x c h a n g e a b l e  w i t h  D 2 0 ) :  m/e ( 7 0  e V ) ( % ) :  16915)  M+, 1 6 8 ( 1 0 0 1 ,  

1 5 3 ( 5 1 ,  1 3 8 1 1 0 1 ,  1 0 9 ( 9 0 1 ;  nmr (DMSO-d,): 9 6 . 6 0 ,  1 0 7 . 0 0 ,  1 4 2 . 2 2  a n d  1 5 0 . 5 3  ppm." 

H e a t i n g  i n  a m i x t u r e  o f  e t h y l  a c e t a t e  a n d  hexane b r o u g h t  a b o u t  t h e  c h a n g e  

$ + 5. T h e  a m i d e  & w a s  o b t a i n e d  as a c o l o r l e s s  s o l i d ,  mp 178-179'C ( d e c l  : ' "  
i r ( K B r )  : 3390 (m) , 3300 (wl , 3220 (m1, 2250  (41, 1 7 0 0  ( s l  , 1 6 2 0  ( s )  , 1 6 0 0  ( 5 ) .  

1485  ( m j ,  1375  l m ) ,  1 0 6 5  ( m ) ,  1030  lm) a n d  840  ~ m - '  l m ) ;  nmr ( l c n 3 c o ) :  6 7 . 8 5  

( b r o a d ,  e x c h a n g e a b l e  w i t h  D,O; m/e ( 7 0  eV) 1 % ) :  1541100)  M + ,  1 3 9 ( 5 ) .  1 2 4 1 5 0 ) .  

1 1 2 ( 5 0 ) ,  1 1 1 ( 9 0 ) ,  1 0 9 ( 3 0 ) ,  9 5 ( 5 )  a n d  9 2 1 5 ) :  c a l c ' d  f o r  C,H,N,O,:C, 3 1 . 1 7 ;  H ,  1 . 3 0 ;  

N ,  3 6 . 3 6 ;  f o u n d :  C ,  31 .28 ;  H ,  1 . 3 9 :  N. 36.54.  
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