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Abstract: The mechanism of the phototransposition reaction of a number of arylalkyl substituted 

indenes has been found to be markedly dependent on the nature and location of the substituent 

groups. 

Considerable interest has been focused in recent years on phototransposition reactions 

which have the net effect of interchanging atoms within a five-membered ring'. Examples have 

been reported for variously substituted heterocycles2 and cyclopentadiene derivatives3. 

Bicyclo[2.l.O]pent-2-enes and 3-vinylcyclopropene analogs are the most commonly invoked inter- 

mediates responsible for these rearrangements; in some instances, such molecules have been 

detected and characterized.' Recently, we described the photochemical rearrangement of indenes 

in which the sp3 and adjacent sp2 atoms were interchanged.5 Similar skeletal rearrangements had 

also been reported by Morrison and coworkers. 
6 

Because of the intriguing nature of this reac- 

tion, we wished to explore its generality, its limitations, and structural effects governing the 

reaction course. 
4 

This communication summarizes some of our observations in this area with par- 

ticular reference to the mechanism of the reaction. 

Irradiation of 1-phenyl-2,3_dimethylindene (1) in benzene for 1 hr under an argon atmos- 

phere gave a 1:2 mixture of 1,2-dimethyl-3-phenyl (2) and 1,3-dimethyl-2-phenylindene (3). The 

structures of these indenes were unambiguously confirmed by comparison with authentic samples. 

Irradiating a sample of indene 2 under similar conditions resulted in the isolation of 3 (95%). 

The formation of 2 from 2 was due to the conversion of 2 back to 1 which was further transformed 

to J under the reaction conditions.' Photolysis of the isomeric indene $ also gave 2 as the 

exclusive photoproduct. These reactions proceed exclusively in one direction since the irradia- 

tion of indene 2 resulted in recovered starting material, even under lengthy photolytic condi- 

tions. 
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particularly interesting to note that the photoisomerization of indenes 4 and 2 do 

the same reaction mechanism. With these two systems the rearrangement proceeds via 

migration (path C) as shown below. This process is analogous to that previously 
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described by Miller8 and McCullough' for the thermolysis of 1,1-diary1 substituted indenes. 

With indene $, both the housene path and the 1,2-phenyl migration route lead to the same 

set of products. However, a skeletal difference exists. The housene path interchanges C-l and 

C-2 of the indene ring while with phenyl migration no such skeletal change occurs. There is 

good evidence suggesting that the 1,2-phenyl migration route is the predominant path followed 

with indene 5. Irradiation of $ labeled with deuterium at C-2 (i.e. Q) gave a mixture of g and 

2 in good yield. Examination of the NMR spectrum of a showed a methyl singlet at 6 1.35 and a 

less intense (10%) doublet centered at 6 1.35. Similarly, irradiation of deuterium labeled 

indene 11 also resulted in the formation of 8 and 2. In this case, the methyl doublet for 8 

amounted to 90% of the total formed by it and the singlet at 6 1.35. These observations clearly 
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10; R,=H; R,= D 
8 

11 ; R,=D; R,=H 

demonstrate that the photoisomerization of 8 goes mainly by the phenyl migration route (90%) and 

to a small but real extent (10%) by the housene mechanism. Our results indicate that the mech- 

anism followed in the photoisomerization of aryl substituted indenes is markedly dependent on 

the nature and location of the substituent groups present on the ring. 

We are continuing to explore 

position reaction and will report 
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