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It w a s  no ted  p rev ious ly  t h a t  3-(p-dimethylamino)-2-phenyloxazi- 

r i d i n e  ( I )  and 3- (p-dimethylamino)-2- (m-qitrophenyl) o x a z i r d n e  were 

F u r t h e r  s tudy  on t h e  i r r a d i a t i o n  ( i n  a  v a r i e t y  of 

s o l v e n t s  under  n i t r o g e n )  of ( I ) ,  2 ,3-diphenyloxazir idine ( I I ) ,  and 

2 
3-(p-nitr0~hen~l)-2-~hen~loxaziridine (111) i n d i c a t e s  t h e  major photo- 

r e a c t i o n  t o  b e  c leavage  t o  t h e  aldehyde and an  in t e rmed ia t e  which forms 
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a n i l i n e  and azobenzene. There i s  a l s o  formed i n  t h e  pho to lys i s  vary ing  
- 

amounts of  t h e  cor responding  anili.de.' The fo l lowing  

y i e l d s  i n .  t h r e e  d i f f e r e n t  s o l v e n t s ,  - 
. 1 

t a b l e  g ives  t h e  



TABLE I 

Products  from t h e  I r r a d i a t i o n  of  Oxazi r id inesa  + 

% Yield , , 

Oxaz i r id ine  Solvent  Aldehyde An i l ine  Azobenzene An i l ide  
\ 

a) I r r a d i a t i o n s  were c a r r i e d  ou t  under n i t r o g e n  i n  a water-cooled 

q u a r t z  j a c k e t  around a 450 w a t t  Hanovia Type L mercury vapor  lamp. 

Concent ra t ions  were 1 x g i n  s t a r t i n g  n i t r o n e .  I1 was' i r r a d i a -  

t e d  f o r  3- l /2  min., I11 f o r  4 min. I w a s  i r r a d i a t e d  wi th  a pyrex 

f i l t e r  f o r  6-1/2 min. Products  were s e p a r a t e d  on an Aerograph A-90-P 

p r e p a r a t i v e  gas chromatograph wi th  a 1 0  f t .  x 1 /4 in .  column of 4.8% 

SE30 on Aeropak. Product  a n a l y s i s  was by GLC r e t e n t i o n  t imes on 

an F & M Research Chromatograph 5750 wi th  a 6 f t .  x 1 / 8  i n .  column 

of 10% SE30 on Chrome W ,  u l t r a v i o l e t  a b s o r p t i o n  spec t roscopy on a 

Cary 14  Spectrophotometer ,  and mass spec t roscopy on a Consol idated 

Electrodynamics Type 21-103C Mass Spectrograph.  The y i e l d s  of a n i l i d e  

were c o r r e c t e d  f o r  a n i l i d e  r e s u l t i n g  from a sma l l  amount of  un i r r ad ia -  



Phenylazide on i r r a d i a t i o n  i n  hydrocarbon s o l v e n t s  forms a n i l i n e  

and azobenzene i n  s m a l l  amounts from t h e  in t e rmed ia t e  phenyln i t rene .  4 

By analogy t h e  i n t e r m e d i a t e  i n  t h e  o x a z i r i d i n e  i r r a d i a t i o n  may be  phenyl- 

n i t r e n e .  Recent ly,  ox i r anes  .have been r epor t ed  t o  undergo photofrag-  

menta t ion  t o  t h e  aldehyde o r  ke tone  and t h e  s u b s t i t u e d  carbene. 6 

Oxaz i r id ine  p h o t o l y s i s  was done i n  d ie thylamine  wi th  t h e  i n t e n t i o n  

of  t r a p p i n g  t h e  i n t e r m e d i a t e  phenylni t rene. '  However, only a t r a c e  of 

2-diethylamino-3H-azepine was d e t e c t e d  by gas- l iqu id  chromatography, a l -  

though t h e  y i e l d  of a n i l i n e  was g r e a t l y  increased .  When phenylazide 

was i r r a d i a t e d  i n  d ie thylamine  i n  t h e  presence  of approximately equa l  

molar amounts of p-dimethylamin~benzaldehyde~ j u s t  a  sma l l  amount of 

. t h e  azep ine  ( > 7%) was found b u t  a  h igh  y i e l d  ( .> 8O%)0f a n i l i n e  was 

produced. S ince  a l l  t h r e e  of ou r  o x a z i r i d i n e s  would y i e l d  an aldehyde 

a l o n e  w i t h  t h e  n i t r e n e  on photofragmentat ion we can.understand t h e  

suppres s ion  of azep ine  format ion  i n  terms o f  t h e  compet i t ive  r educ t ion  

of  t h e  n i t r e n e  t o  a n i l i n e  e i t h e r  d i r e c t l y  by t h e  aldehyde o r  c a t a l y t i -  

c a l l y  i n f luenced  b y . i t .  S ince  t h e  d ie thylamine  so lven t  normally promote's 

t h e  format ion  of azep ine  which i s  almost complete suppressed .by  t h e  ex t e r -  

n a l  p re sence  of a ldehyde,  we sugges t  t h a t  t h e  azacyclopropene may be  i n  

e q u i l i b r i u m  wi th  t h e  n i  t r e n e .  



azobenzene 

azepine  

' Along w i t h  t h e  photofragmentat ion r e a c t i o n ,  t h e r e  was photorearrangement 

t o  t h e  cor responding  a n i l i d e .  When (I) was i r r a d i a t e d  i n  ace tone  or .benzene  

i n  a i r ,  t h e  f r agmen ta t ion  r e a c t i o n  was g r e a t l y  quenched b u t  t h e  photorearrange-  

ment was n o t .  When t h e  i r r a d i a t i o n  t ime i n  a i r  was t h e  same a s  i n  t h e  n i t r o -  

gen atmosphere,  a t  l e a s t  30% of t h e  o x a z i r i d i n e  was unchanged wi th  t h e  y i e l d  

of a n i l i d e  remaining t h e  same a s  i n  n i t rogen .  This  sugges t s  t h a t  i t  i s  t h e  

t r i p l e t  s t a t e  of t h e  o x a z i r i d i n e  t h a t  undergoes photofragmentat ion and t h e  , 

s i n g l e t  s t a t e  t h a t  undergoes rearrangement,  

The p h o t o l y s i s  of o x a z i r i d i n e s  w i th  s u b s t i t u e n t s  o t h e r  than  phenyl i n  

t h e  2-pos i t ion  i s  be ing  s t u d i e d .  
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