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S e v e n t i e t h  B i r t h d a y  

The c a r b o n y l  y l i d e s ,  g e n e r a t e d  b y  t h e r m a l  e l e c t r o c y c l i c  

r i n g  open ing  of 2,3-diaryl-2,3-dicyanooxiranes, combine 

w i t h  a z o d i c a r b o x y l i c  e s t e r s  t o  g i v e  p r i m a r y  c y c l o a d d u c t s  

which e l i m i n a t e  a r o y l  cyan ide  and produce a - c y a n o a r y l i -  

denehydrazine-$,$-dicarboxylic e s t e r s .  I ihereas  t h e  d i -  

methy l  e s t e r s  a r e  t h e r m o s t a b l e ,  t h e  d i e t h y l  e s t e r s  under -  

go a  fragrnenta t i o n  t o  e t h y l  a-cyanoarylidenehydrazine-#- 

c a r b o x y l a t e  b e s i d e s  e t h y l e n e  and oarbon d i o x i d e .  

Azon~ethine  y l i d e s ,  which occur  i n  a  t h e r m a l  e q u i l i b r i u m  

w i t h  s u i t a b l y  s u b s t i t u t e d  a z i r i d i n e s ,  undergo 1 , 3 - d i p o l a r  cyc lo -  

a d d i t i o n s  t o  a z o d i c a r b o x y l i c  e s t e r s  t o  y i e l d  s t a b l e  1 , 2 , 4 - t r i a z o -  

l i d i n e  d e r i v a t i v e s . '  Ana logous ly ,  t h e  s u b s t i t u t e d  o x i r a n e s  en- 

t e r t a i n  t h e r m a l  e q u i l i b r i a  w i t h  s m a l l  c o n c e n t r a t i o n s  of the  c a r -  



bony1 y l i d e s  z.2 The r e a c t i o n s  of la and b with  dimethyl  azodi-  

0 
carboxyla te  a t  120-130 C provided compounds C12HllN304 (54 $, 

rnp 114.5-116O~) and C12Hq0N406 (50  %. mp 1 1 8 . 5 - 1 2 0 ~ ~ ) ,  r e s p e c t i -  

ve ly .  The expected cycloadducts ,  t h e  1 ,3 ,4-oxdiazol id ines  2, 

probably s u f f e r e d  e l i m i n a t i o n  of a r o y l  cyanide.  It has  been de- 

monstrated t h a t  the  cyc loadd i t ion  of the  azomethine imines & 3 

t o  carbonyl  compounds i s  r e ~ e r s i b l e . ~  Thus, the  1 ,3-d ipolar  

cyc lo reve r s ion  of 2 should y i e l d  the  azomethine imines 2 o r  

t h e i r  s t a b i l i z a t i o n  products .  

Azomethine imine Na,$-di -boxylic  e s t e r s  which r e s u l t  

from i n t e r a c t i o n  of d iazoalkanes  wi th  azodicarboxyl ic  e s t e r s ,  5 

can undergo a  r e v e r s i b l e  c y c l i z a t i o n  t o  1 ,3 ,4-oxdiazol ines  of 

P P type 6 and an i r r e v e r s i b l e  a c y l  s h i f t  t o  hydrazone-N , N  -dicarb-  
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o x y l i c  2 i n  our example. The p r o p e r t i e s  of the  pro- 

d u c t s  a r e  indeed i n  agreement wi th  the  hydrazone 2. 

The equiva lence  of the  e s t e r  s i n g l e t s  i n  the nmr spectrum 

( c D c ~ ~ ) ,  T 6.05 f o r  '&and 6.00 f o r  2, i s  c o n s i s t e n t  w i th  the 

Rydrazone formulae o r  t h e  d i a z i r i d i n e  s t r u c t u r e  8, bu t  not  w i th  

2 o r  6. The carbonyl  f r equenc ie s  ( K B ~ )  a r e  unusua l ly  high:  1796 

f o r  2 and 1773 cm-' f o r  2; the  bond system of 2 corresponds 

t o  a  d iacyl imide .  The uv s p e c t r a  ( e t h a n o l )  a l low us  t o  d i s c a r d  8 
i n  f a v o r  of 2: Amax ( l o g  E )  = 275 (3.91)  f o r  '&, 2 (3.91)  and 

275 nm (4.07) f o r  2. The uv  maxima depend on ly  s l i g h t l y  on s o l -  

ven t  p o l a r i t y .  

The r e a c t i o n  of a-diazophenylaoetonitrile wi th  dimethyl  

0 azod ica rboxy la t e  a t  70 C produced a  specimen i d e n t i c a l  wi th  2: 

t h e  low y i e l d  ( 2  $) l i m i t s  conclusions.  S t ronger  chemical ev i -  



dence f o r  '& comes from t h e  92 $ conversion t o  t h e  monoester 2 

(mp 194-199Oc dec . )  i n  r e f l u x i n g  methanol (48 h r ) .  The ir spectrum 

of 2 ( K B ~ )  shows bands a t  3125 f o r  NH, 2215 f o r  CSN and 1724 cm-' 

f o r  C=O; t h e  a c i d i c  NH appears  i n  the  nmr a t  T -0.5. The uv band 

of  2 a t  321 nm ( l o g  r 4.35) undergoes a  bathochromic s h i f t  by 

89 nm on depro tona t ion  t o  t h e  orange anion (410 nm, l o g  & 4.35)  

wi th  NaOC H / C ~ H ~ O H .  
2  5 

Whereas t h e  dimethyl  e s t e r  2 i s  s t a b l e  a t  18o0c, t h e  

cor responding  d i e t h y l  e s t e r  a, produced from la and d i e t h y l  

0 azod ica rboxy la t e  a t  180 C ,  undergoes e l i m i n a t i o n  of GO2 and 

e thy lene  a f fo rd ing  ( m p  94-96 '~)  i n  51 $ y i e l d .  Fragmentations 

i n  t h e  p y r o l y s i s  of ethyl e s t e r s  were formulated v i a  c y c l i c  e l e c -  

t r o n  s h i f t s  a s  e a r l y  a s  1 9 3 8 . ~  The p-ni t rophenyl  compound 

(mp 64-66'~)  was a c c e s s i b l e  from and d i e t h y l  azodicarboxyla te  

a t  1 4 0 ~ ~  i n  60 % y i e l d ;  a t  1 8 0 ' ~  i t  was l i k e w i s e  converted t o  
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llb (mp 194-186O~ dec.). The 262 peak corresponding to the ca- 

tion of is the base peak in the mass spectrum of e. 
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