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Photochemical rearrangements of 2,5-cyclohexadienones 7a and 7b to bridged 
- - llb via zwitterions 10a and lob are described. -- -- 

Photorearrangements of 2,5-cyclohexadienones, L, generally occur from 

triazenes lla and - 

the n + V* excited 

triplet state.' Reorganization of electrons gives zwitterion 2, from which a [1,4] sigma- 

tropic shift produces bicyclo[3.l.O]hex-3-en-2-one 2. Solvent* and diene trapping3y4 studies 

with 4-methyl-4-trichloromethylcyclohexa-2,5-dienone provide direct experimental evidence 

for the involvement of zwitterionsS of type 2, as originally postulated by Zimmerman and 

Schuster.6 

8icyclo[3.l.O]hexenones 2 undergo secondary photorearrangements to give phenolic com- 

pounds and derivatives of diene ketenes. 1 Products from these rearrangements are dependent 
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on the solvent character and are believed to arise by initial cleavage of either cyclopro- 

pane bond a with formation of zwitterion 4 or bond b to give zwitterion 5.' [1,2] Shifts 

provide phenols from 4, while 5 can open to diene ketene 5. Recently, Williams and co- 

workers have reported the intramolecular addition of a proximate alcohol and carbonyl group 

to a zwitterion of type 4.* 

We report the discovery of an intramolecular cycloaddition of an alkyl azide to a 

photochemically generated zwitterion of type 4; m, 10 + 11 - _* The overall photochemical 

conversions of 4-azidoalkyl-2,5-cyclohexadienones 1 to bicyclic triazenes 11 demonstrate that - 

photorearrangements of 2,5-cyclohexadienones can occur in the presence of the photoreactive 

azide group by selective irradiation of the long wavelength UV absorption band of the dienone 

chromophore. These observations provide direct evidence for the intermediacy of zwitterions 

of type 4 (&, _ 10) in the photochemistry of bicyclo[3.l.O]hex-3-en-2-ones. Of additional 

importance is the implication that the azido group may be generally useful for cycloaddition 

to transient oxyallyl intermediates.g 

Irradiation of azide 7a1° (42 mg, 0.19 mmol) in THF (10 mL) with a 366 nm light sourcell - 

for 2 h, followed by flash chromatography (45% ethyl acetate in hexane) gives lla (27 mg, - 

64%, mp 87-88'C; Anal. Calcd. for ClzH17NsO: C, 65.72; H, 7.82; N, 19.16. Found: C, 65.77; 

H, 7.89; N, 19.16). Similar irradiation of 7b in benzene solution gives llb (75%, mp - - 

101-102°C, decomposition). 
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The structures of G and g are assigned on the basis of chemical composition and 

well defined spectral data,12 within the context of the three possible isomeric intramolecu- 

lar cycloaddition products 11, 13, and 14.13 Cyclopropane _ 14 must be considered in light 

of the successful intermolecular trapping of the type 2 zwitterion generated from photore- 

arrangement of 4-methyl-4-trichloromethylcyclohexa-2,5-dienone,3~4 but may be rejected on the 

basis of, among other observations, an absence of olefinic functionality required by'Hand 

13C NMR data.12 That the intramolecular cycloaddition 8 _ + 14 does not occur may be the result 

of the expected short lifetime of zwitterion 8 relative to that derived from the C(4) electron 

deficient 4-methyl-4-trichloromethylcyclohexa-2,5-dienone1f and/or a relatively unfavorable 

transition state leading to 14. - 

The remaining structures 11 and 13 require the reasonable assumption1 that the zwitterion - - 

8 derived bicyclohexenone 9 undergoes a secondary photorearrangement to zwitterions 10 (bond - 

a cleavage) or 12 (bond b cleavage). - An essential difference between intramolecular cyclo- 

addition products 11 and 13 is that in 11 the carbonyl group resides in a bicyclo[3.3.1] - - - 

ring system, while in 13 the carbonyl group bridges a bicyclo[4.2.1] system. - The carbonyl 

group absorption frequency of 1727and1728 cm- 1 for lla and lib is consistent with a bicyclo- -- 

13.3.11 ring system, but not with a bicyclo[4.2.1] system.14 Furthermore, the 13C NMR 

chemical shift of 6 197.43and201.76 for the carbonylgroupof lla and lib isappropriatefor -- 

a bridging cyclohexanone, but not at the lower field of -218 connnonly found for cyclopentan- 

ones.15 Finally, the olefinic coupling constant of 9.3and9.6 Hz for Ila and Ilbistypicalof -- 

six membered ringolefins (8.8-ll.OHz), l'+but notfivemembered ring olefins (5.1-7.0 Hz).15 

Efforts to 1) further elucidate the mechanism of triazene formation, 2) study the 

chemistry of bridged triazenes 11, and 3) intercept other oxyallyl species3 via dipolar and 

related cycloadditions is in progress. 
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