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Abstract: 1,2-, 1,4- and ene products were obtained on photooxidation of 2$dimethylindene and 3-m+ 
butylindene at low temperature. The product distribution depends on solvent. 

Substituted indenes (1) can undergo ene, 1,2- and l&addition reactions with singlet oxygen depending on the 
conditions.3-l1 In acetone containing Rose Bengal at -78”, diepoxyendoperoxide 2 is the major product.6!7 
However, with some sensitizers, the major product is diendoperoxide 3.9 Dioxetane 4 is the major product in 
methanol.8 
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b, R, = t-but, R, =H 

The formation of 2 and 3 was explained by the intermediacy of an unstable endoperoxide, 5, which can either 

add a second molecule of singlet oxygen to give 3 or rearrange to diepoxide 6. Addition of singlet oxygen to 6 
would give 2.7,9 The reason for the effect of methanol is not yet certain. One possibility is that it causes 

rearrangement of 5 to 4, as with some other endoperoxides. 12,13 An alternative is that a perepoxide or other 

intermediate is diverted in methanol to 4 instead of 5.sThe latter explanation would be consistent with the 

formation of methanol adducts under some conditions.4s5s11 
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In order to establish the generality and mechanism of the environmental effects on reaction product, we 
investigated the photooxidation of 2,3_dimethylindene (la) and 3-rerr-butylindene (lb). 200 Mg of substituted 

indene was dissolved in 10 ml of solvent containing rose bengal (3 x 1O-5 M) at -78”. The solution was irradiated 
with a 650 W tungsten-halogen lamp while 0, was bubbled through the solution until the starting indene could not 

be detected by thin layer chromatography. The 1,4-addition product was isolated as a white solid, and the residue 
was purified by chromatography. Products 14 were identified by spectral comparison with know@ compounds. 
Depending on the conditions, 2a, 9a, or 10 were formed from dimethylindene (la), and 2b, 7b, 8b (the latter 

two in traces) or 9b from 3-tert-butylindene (lb). Product 2b is unstable at room temperature in solution and 
slowly rearranges to 7b. Traces of 8b (also a rearrangement product of 2b) are formed in acetone. 

When la was photooxidized in methanol at -78”, dioxetane 4a was obtained only if CuCl,-CaCI, solution was 

used to cut off light of wavelength I450 nm. 4a is converted to 9a at room or low temperature with unfiltered 
light. 
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The results are given in Table 1. 
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