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PHOmCHEMISTRY OF THE SEMICYCLIC IUIDE SYSTEM. I 

EVIDENCE FOR COMPETITIVE TYPE I AND TYPE II PROCESSES 
1 
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- Photolyses of a s e r i e s  of N-acylpyrrolidones (4) show that  

semicyclic imides are capable of undergoing competitive type I and type U 

processes. 

Imides are c l a s s i f i e d  i n t o  three s t r u c t u r a l  classes: cycl ic  &, semieyclie 2, and noncyclic 3 .  2 
- - 

Although the  photochemistry of imides has been extensively studied, most of the  repor ts  have been 

concerned with tha t  of eyclie imides U). A recent repor t  by Elazzaechi , on the photo- 

reaction of "a l ipha t i c  imides" (?) which are noncyclic, prompted us  to  preliminarily communicate 

our r e s u l t s  on the photochemistry of semicyclic imidea (2). 

Photalysea of a s e r i e s  of N-acylpyrrolidanes (4) were carr ied out.4 Products were separated by 

preparative TLC, and the  resulre are summarized in Table I .  The mechanism f o r  the  formation of 

these products can be ra t ional ized on the  bas i s  of analogy with tha t  of the  parent keto system. 
2-5 

I n  a l l  cases, p ~ r r o l i d o n e  (I) may a r i s e  from eccleavage (type I )  of the  carbonyl-(b) a t  the  N-CO 

bond and/or type II elimination of the  carbonyl-(a) (Scheme I ) .  The ketene (9 was trapped as its 

6 e thyl  e s t e r  i n  the  react ion of 5 i n  en ethanol solut ion suggesting the  occurrence of a type n ( a )  

process "across the  imide moietyor3 which d i rec t ly  leads  to  6, though $ could be formed a l so  from the  

type I (b)  process. With compound 4s. type U elimination involving the earbonyl-(b) a l so  occurred 

to give 5. Isolation of oxaloylpyrrolidone (2) (mp 139-140.57,' probably formed by coupling of 

the h i d e  r ad ica l  (9, supports tha t  compound 4; undergoes type I reaction of the  carbonyl-(b) ( a t  

the CO-C bond), a process favored by an adjecent methoxyl group.' Generally the  absence of type I ( a )  

products may be explained by e f f i c i e n t  reverse cyc l i r a t ion  of possibly formed b i rad ica l s  (i). 



Table I Di s t r i bu t ion  of the  Photoproducts from 4 

Carbonyl Reaction Compounds 42 i k  42 $! 
i so l a t ed (%)  7 

B A k B C* A B 

type I 
(a) { - - - - - - - - 

type II } 2 20 46 39 35 37 79 1 8  24 

type 1 9 12 4 

type 11 4s - - - 15 19 1 9 11 

A: a c e t o n i t r i l e ;  B: t-butanol; C: ethanol * Determined by mass chromatography 

Scheme I - 

- I 4 5 
R = a ,  H; 2, Me; 

G, Et;  $, Me0 type I ( b )  [N-COI, C H , R  - 2  ( +  2 )  [b* ij [&-CH3 

4c type E (b )  
== [&N-($i: - 5; + cH==mz Z - 

The above r e s u l t s  provide the  f i r s t  evidence t h a t  t h e  two earbonyls of semicyclic imides (2). 
endo(=) and exo(b), are both e s s e n t i a l l y  photoreac t ive ,  capable of undergoing competi t ive type I and 

type 11 processes.  Studies on the  o the r  photoreactions of the  semicyclic imide system are under way. 
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