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Irradiation of & in cyclohexane gave two unusual photodimers, 5 and 2.' Despite the 

presence of four different chiral centers in the products, only the two stereoisaners shown 

were formed. Each 

This suggested two 
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product has a trans juncture between the six- and seven-membered rings. 

possible mechanisms, the first step of which is either a photochemical 
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4s + ,,2a cycloaddition, or the isom&ization of ,& to a trans intermediate 233 II 
which 

undergoes a thermal =4s + T2s cycloaddition; the 4rr partner in either case is the 

then 

styrene moiety in & (vide infra). We describe here a trapping experiment which supports 

the latter view. 

Irradiation of a solution of ,& in furan (D.O61M, Hanovia 450W lamp, Pyrex, 2 hr) gave 

no 2 or 2; instead, two crystalline furan adducts were isolated to which we assign structures 

4, and %.4'5 The trans geanetry of both adducts was apparent frcm their nmr spectra.6 In 
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particular, the fact that in each iscmer only one of the two ring juncture protons was coupled 

to an adjacent bridgehead proton (J_c = 4 Hz in 3, 0 Hz in ,$; J+d = 0 Hz in 4& 4 Hz in ,5)6 

showed that each adduct had only one exo proton. 3b,7 The fact that exo protons are deshielded 

relative to endo protons in these systems 3b'7a allowed us to distinguish ,4 from ,5 [6H, = 3.42 

in ,$ (exe), 2.78 in 2 (endo); 6Hb = 2.08 in ,$ (exe), 1.23 in 1 (endo)]. Finally, if the ring 

juncture protons in either adduct had been cis, the coupling constant J+b would have been 

larger than was observed. 3b,8 

The different behavior of & on irradiation in cyclohexane 

for if the photoreaction in each case is the iscmerization of G 

or in furan can be accounted 

to a.9 In furan, z is 
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trapped by cycloaddition to give ,$ and 2, but in an inert solvent, M is sufficiently reactive 

to add to the styrene moiety in ,&. The resulting cycloadducts 4 and l then undergo a 
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1,Ssuprafacial acyl shift to re-aromatize, giving 5 and 

paper we present further evidence that cycloadducts such 

photodimerizations. 
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2 respectively. In the following 

as 4 and 1 are formed in these 
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5. Separated by column chromatography (silica gel 60, EM reagent, a230 mesh, CHzClz eluent) 

in the sequence shown, and recrystallized from hexane. 

6. A canplete assignnent of all methine protons was possible from 100 MHz spectra and 

europium shifted spectra. Chemical shifts, coupling constants (checked by deccupling) and 

dihedral angles as measured from models, are shown in the table. 
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G(PP) J,Hz dihedral angle, ' 
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Ha 3.42 2.78 ab 6 6 150 150 

Hb 1.23 2.06 ac 4 0 55 100 

HC 5.43 5.43 bd 0 4 90 55 

Hd 4.67 4.85 ce 1.5 2 20-30 15-20 

“e 6.20 6.53 df 2.0 1.5 20-30 15-20 

Hf 6.35 6.27 
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78 (1962). 
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9. We cannot at present distinguish between a ground state a and an excited state of & 

which is twisted at the double bond so that it reacts as if it were a trans cycloalkene. 

Low temperature (-78") irradiation of ,& in ether followed by addition of furan when the 

light was removed failed to give $ or 2 but we regard this result as indecisive. Irradia- 

tion of &, in methanol also gave 2 and 2, so we feel that solvent polarity is not a major 

factor, and that the intermediates in cyclohexane and furan are probably identical. 


