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I n  recent years i t  has become ev ident  t h a t  s i n g l e t  oxygen p lays  an impor tant  r o l e  i n  many processes 

a f f ec t i ng  l i v i n g  systems. I n  l a r g e  pa r t ,  the  p a r t i c i p a t i o n  of t h i s  exc i t ed  species i n  such biochemical 

processes occurs through ox ida t i on  of var ious he te rocyc l i c  compounds. Our s tud ies  have attempted t o  

e luc ida te  the ox ida t i on  pathways and c l a r i f y  the  mechanisms o f  such reac t i ons .  

The he te rocyc l i c  systems i nves t i ga ted  have inc luded py r ro les ,  imidazoles, oxazoles, t h i azo les ,  

thiophenes, benzofurans and var ious  heterocyclophanes. The r e s u l t s  have shown t h a t  s i n g l e t  oxygen may 

b r i n g  about complex changes which a re  not caused by o the r  reagents. These changes r e s u l t  no t  so much 

from unusual modes of i n i t i a l  a t t a c k  by s i n g l e t  oxygen upon the he te rocyc l i c  molecule b u t  r a t h e r  frm 

the decomposit ion of the  in termedia te  endoperoxide, dioxetane o r  o the r  pe rox id i c  species. These 

second-stage react ions  o f t e n  i nvo l ve  in t ramolecu lar  i n t e r a c t i o n s  lead ing t o  novel products. 

Amang the reac t i ons  o f  spec ia l  i n t e r e s t  a re  t h e  format ion o f  3,4-epoxides i n  p y r r o l e  ox ida t i on  

(equat ion 1 ) ;  the ox ida t i ve  des t ruc t i on  o f  imidazoles r e l a t e d  t o  the  photodynamic e f fec t  (equat ion 2); 

the  in t ramolecu lar  oxygen t r a n s f e r  observed i n  furanophane ox ida t i on  (equat ion 3 ) ;  and the conversion 

of oxazoles t o  t r iamides (equat ion 4) .  The unusual ox ida t i on  of oxazoles i n  p o l a r  media has been stud- 

i e d  i n  d e t a i l  and shown t o  i nvo l ve  an in termedia te  imino anhydride. I n  nonpolar solvents o the r  reac- 

t i o n s  become predominant (equat ion 5) .  



The react ions  of s i n g l e t  oxygen w i t h  enamines are r e l a t e d  t o  the  pathways by which a  number of 

he te rocyc l i c  systems i nc lud ing  indo les ,  lmidazoles and pur ines undergo photooxidat ion.  Our stud ies  on 

the react ions  o f  s impler  a c y c l i c  and c y c l i c  enamines have shown t h a t  the o x i d a t i o n  may r e s u l t  i n  

carbon-carbon double bond cleavage o r  a-ox idat ion  depending on the geometry of the  system. S i n g l e t  

oxygen ox ida t i on  of enamines has been developed i n t o  a usefu l  syn the t i c  method f o r  the  fo rmat ion  of 

a-keto lactones and a-keto lactams, as we l l  as a-diketones. 


