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New Oxetans from Carboxylate Esters: the Photocycloaddition 
of Ethyl Cyanoformate to Olefins 
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THE synthesis of various oxetanes by the photo- 
cycloaddition of ketones or aldehydes to olefins has 
been studied extensively in recent years.1 There 
are, however, no reports about the formation of 
oxetans from carboxylate ester with olefins. 
We report here the photochemical synthesis of 
oxetans from ethyl cyanoformate with olefins. 

Irradiation of a solution of ethyl cyanoformate 

(0-5 M) and 1,l-diphenylethylene (0.1 M) with a 
450w high-pressure mercury arc led to the forma- 
tion of the oxetan (I) in 24.1% yield (based on 
consumed ethyl cyanoformate). Similarly, (11) 
and (111) were found upon irradiation of ethyl 
cyanoformate (0-22 M) in the presence of furan 
(0.66 M) in 16.2 and 8.1% yield, respectively. 

When ethyl cyanoformate (0.66 M) and styrene 
(0.33 M) were subjected to these conditions, the 
products, (IV) and (V), were obtained in 17.1 and 
8.5% yield. 

The structures of the oxetanes obtained were 
characterized primarily by their distinctive n.m.r. 
spectra. In addition, the assigned structures of 
(I), (IV), and (17) were established by identifying 
the corresponding ring-opening products formed 
by acid hydrolysis of the above adducts. 

Attempts to prepare new oxetans from diethyl 
oxelate with olefins are in progress. U ~ . C N  0 OEt :TT OEt phT+cx OEt 
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