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Summary: Photolysis of oC-acetoxystyrene l’bads to isopropenyl benzoate as a re- 

sult of reverse photo-Fries rearrangement of the intermediate benzoylacetone. 

The photo-Fries rearrangement of aryl esters is a well established pro- 

cess’ that we have recently investigated with synthetic purposes’. Enol esters 

have been also found to undergo a similar photorearrangenen?. 

The present paper is concerned with the photochemical behavior of ti- 

ace toxys tyrene 1. A priori, 1,3-acetyl migration was expected to occur, follo- 

wed by thermal equilibration of the resulting benzaylacetone 2 with the enol 

form. In fact, irradiation of 1 in hexane solution using a medium pressure mer - - 
cury lamp and a conventional quartz immersion well yielded the expected product 

2. (Es), which was identified by comparison with an authentic sample, In addition 

to the “normal” product, four other products were isolated by column chromatogra 

phy of the complex reaction mixture: a considerable amount of starting material 

1 (14%), acetophenone 2 (3%), isopropenyl benzoate 3 (9%) and benzoic acid 5 

(13%). The photomixture contained also some unidentified polymer. 

Satisfactory correlation of the data can be made by the following Scheme: 
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The photoexcitation results in a primary cleavage of the ester O-CO bond 

to give a radical pair, enclosed in a solvent cage. Vinyloxy radicals are mesome- 

ric systems and their recombination with acyl radicals leads to a f,3-dicarbonyl 

compound 2 or to the unrearranged enol ester 1. - If vinyloxy radicals escape from 
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the cage and abstract hydrogen from the solvent, acetophenone 2 is formed. Com- 

pound 2. can further react by cleavage of the C-C bond a to the acetyl (process 

i) or to the benzoyl group (process ii). In both cases a pair of radicals is 
obtained that can recombine in the solvent cage, affording &acetoxystyrene 1 

(i) or isapropenyl benzoate 4 (ii) respectively. The isolation of benzoic acid 

2 can be explained by fission of the vinyl-oxygen bond of 4 upon irradiation, 

although formation during isolatiun by hydrolysis of isopropenyl benzoate is not 

excluded. 

Our conclusions seem to be in conflict with previous work in this field. 

It has been reported4 that the direct irradiation of the enolic form of 2. causes 

exclusively its partial tautomerization to the apparently photostable diketonic 

form. One way to conciliate both series of results might come from the assump- 

tion that enolization is a singlet photoprocess whereas C-C bond fission is a 

triplet one. If the former competes favourably with intersystem crossing in the 

case of enolizable fl-diketones, direct irradiation would only affect the keto/ 

en01 ratio. To enhance the prospects of an s( C-C bond rupture, photosensitiza- 

tion would be the appropriate route. To check this hypothesis, we have irradia- 

ted z in the presence of acetophenone -a triplet sensitizer that is also a photo 

product of 1- and using DMSO as solvent, where the initial concentration of the 

diketa form is comparatively high. Under these conditions, the formation of an 

appreciable amount of 4 has been observed. 

This result renders support for our reaction Scheme. It shows that the 

reverse photo-Fries rearrangement of benzoylacetone -an enolizable a-diketone- 

is possible under photosensitization conditions. To our best knowlege this kind 

of reaction is without precedent and up to now photochemical interconversions 

between exocyclic enol lactones and nonenolizable p-diketones constitute the 
5 

only example known in this sense . Additional work is in progress in order to 

elucidate the scope of this reaction. 
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