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PHOTOSENSITISEO OXYGENATICN OF (ARYLIOENEHYORAZONO)-TRIPHENYLPHOSPHORANES 

AND CHEMILUMINESCENT INTERMEOIATES 

S e n s i t i s e d  photooxygenation of (ary1idenehydrazono)-triphenylphosphoranes ( l a - d )  cou ld  g i ve  3- 

phospha-1.2-dioxa-4.5-diazines (2a-d) as in termediates,  which cou ld  l i b e r a t e  n i t r o g e n  molecule and 

chemiluminesce (CL) t o  g i ve  t h e  corresponding ketones (5a-d) and t r iphenylphosphine oxide ( 6 )  as t h e  

f i n a l  products through phospha-1.2-dioxetanes (4). We r e p o r t  here the pho to -sens i t i sed  oxygenation 

o f  1 and t h e  CL o f  t h e  products. 

A s o l u t i o n  of 1 ( 1 0 ~ 3 - 1 0 ~ Z m o l / l )  i n  CHZC12 ( d r i e d  over CaH2) w i t h  methylene b lue  (MB: 1 0 - ~ - 1 0 - ~  

m o l / l )  was i r r a d i a t e d  a t  -78-C w i t h  bubb l ing  O2 w i t h  a 300W tungsten-halogen lamp through a y e l l o w  

f i l t e r  ( ~ 5 1 0  nm c u t  o f f )  f o r  5 min. The i r r a d i a t e d  s o l u t i o n  gave pale-b lue l i g h t  emission when warned 

up t o  room temp. Add i t i on  of 9.10-dibromo- o r  diphenyl-anthracene o r  rubrene d i d  n o t  a f fect  the 

quantum y i e l d s .  The spent s o l u t i o n  gave on ly  two spots on t l c ;  the ketones (5) and 6 (see Table) .  

These data suggest t h a t  t h e  4-membered peroxide. 4, cou ld  be formed as an in te rmed ia te  w i t h  the reac t ion  

1 o f  O2 and g i v e  the l i g h t  emission. Enerpy l i b e r a t e d  on the d e c o m p o s i t i o ~  o f 4  was c a l c u l a t e d  as ca. 

54 Kcalfmol which i s  n o t  l a r g e  enowgh f o r  e x c i t i n g  t h e  ketones o r  phosphine oxide t o  t h e  S1 s t a t e s  ( 

77.1, 75.4, 63.2, and 77.6 f o r  5a-d, resp.) .  Therefore,  a d d i t i o n a l  energy (maybe t h e  a c t i v a t i o n  

energy) i s  needed f o r  e x c i t a t i o n  t o  t h e  s i n g l e t  s t a t e .  

Without methylene b lue  no r e a c t i o n  occurred on i r r a d i a t i o n .  Without i r r a d i a t i o n  w i t h  f l ush ing  

O2 1 d i d  n o t  g i v e  any reac t ions  e i t h e r .  On a d d i t i o n  o f  KO2 1 d i d  n o t  g i v e  5 and 6 .  Added lo2-  

quenchers (B-carotene and DABCO) quenched the photooxygenation. 2,4,6-Tri-t-butylphenol, a r a d i c a l  

scavenger, d i d  n o t  a f f e c t  the reac t ion .  These data suggest t h a t  the present  reac t ions  are non-radica l  

ones i n i t i a t e d  by lo2.  


