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Mechanistic aspects of thermal', cationic' or metal-promoted3 isomerization 

of bicyclobutane ring are well established. On the other hand, photochemical 

behavior of bicyclobutanes has rarely been investigated4, although the central 

bond of the bicyclobutane was expected to conjugate with an appropriate 

chromophore'. 

In this study, we report a selective preparation and a novel photochemical 

isomerization of l-phenyltricyclo[4.1.0.0z'7]heptane (iaj6. The compound la was 

obtained as a practically sole product from the reaction of l-phenyl-l,l- 

dibromobicyclo[4.1.0]heptane with 1.5 equivalent of methyl-litium in n-pentane 

(overall yield in Scheme 1; 35%). The structure of la was determined on the 

basis of its nmr spectral data and also it was confirmed by the conparison of 

the spectral and gas chromatographic data of the reaction products of la with 

those of the corresponding authentic samples' (Scheme 2). 

A solution of 1.94g of la in 500ml of n-pentane was irradiated under 

nitrogen atmosphere with a 15W-low pressure mercury lamp to give a sole product 

2a(50%) (Scheme 1)'. The product 2a was assigned to 1-phenyl-bicyclo[3.2.Olhept 

6-ene by the comparison of its spectral data with those of the authentic 

specimen obtained from the photocyclization of 7 (Scheme 2). The absence of 

another possible product g in the present photoreaction was confirmed by the 

nmr spectral and gas chromatographic technicsg. 
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There are at least three possible pathways to 2a from la (Scheme 3). The 

pathways, (B) and (C), including the (1.5Jsigmatropic shift of a hydrogen were 

not suitable since the photoisomerization product from the deuterium compound lb 

was not 10, product of (B) and (C) pathways, but 2b. On the other hand, the 

deuterium position in the product may be rationalized by the pathway (A) which 

includes conceptually the central bond fission of the bicyclobutane part followed 

by the migration of C:, to the benzyl moiety. Ph 

Generally, there are three different bonds to be cleaved in the 
1 

bicyclobutane part of la. However, a novel and selective central bond 
6 

2 

3 

cleavage was observed in the present pliotoisomerization. This mode of 

bond cleavage would be attributable to the high p character'O of the central bond 

which is expected to conjugate with the phenyl ring. The step of the selective 
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migration of Cs to the benzyl moiety would be explicable by assuming the nature 

of the transient species 11 to be ionic (12) rather than free radical (13)". 

If 13 is the reactive species of rearrangement, 9 should be obtained at least one 

of the photoisomerization products". On the contrary, it seems to be 

reasonable that the ionic character of 12 brings about the selective formation of 

the product 2a through the well-known Wagner-Meerwein type rearrangement. 

However it is not necessarily essential that such an ionic species 12 excists as 

.a discrete intermediate. Thus, a polarized concerted process, [a2s+o2s] (Y.4) or 

[oZa+o2a] (ls), may be responsible to the selective formation of 2a13. 
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