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beez the subject of current 

the photochemical addition of l oetic 

acid to cycloalkenez having conjugated benzene chroaophore in the abeence of added BTX 

sensitizere and, incidentally, with the polar addition induced by low energy eenmitizerm 

such aa acetophenone, for which no precedent example appear8 to hare been poblizhed. 

Irradiation' of 1-phenylcyclohexeze (Ia) was performed in acetic acid (conr@rsion, 72%) 

and the resulting photoproductm were separated by preparative-scale TLC. Two hydrocarbon6 

isolated were analyzed by GC and identified az phenylcyclohexane (IIa, 2%j3 and l-methyl-l- 

phenylcyclohexane (IIIa, 3%%),4 reapsctirely, by comparizon with authentic eamplee. The 

main product isolated by TLC uaz characterized ae 1-acetoxy-I-phenylcyclohexane (IVa, 3196. 

Anal. Found: C, 77.3; Ii, 8.4%) on the basim of ite IB (1740 cm "1 and NNR epectra (b 1.93, 

OAc). The acetate IVa decoapoeed intoSa on QC and on column chromatography. 

Similarly, irradiation' of I-phenylcycloheptene (Ib) in acetic acid (conrereion, 93%) 

gave phenylcyclohoptane (IIb, 5%),5 I-methyl-1-phenylcycloheptane (IIIb, WI6 amd l-aootoxy- 

I-phenylcycloheptane (IVb, 41%. Anal. Found: C, 77.8; A, 8.7%. IX: 1735 on". l@lR: 6 1.92 

(OAc)). 

Rather unexpectedly, acetophenone-zensitized reaction7 of Ia and Ib in acetic acid 
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omoothly occurred to afford IVa (42%) and IVb (56%). respectively, as a sole isolable 

product ia each case.' 

The formation of the aoetates IVa and IVb appears to be ionic in nature, as the addition 

involves the O-R bond fission of acetic acid and protonation occurs on R-carbon to yield 

stable benrylic cations (VI. The protonation may proceed through the cycloalkene triplet or 

a highly strained trans olefin derived from it. 
1 

On the other hand, however, a radical pair 

VI seems to be the most likely intermediate in the novel methylation giving III in view of 

the simultaneous formation of II.9 The requisite step of decarboxylation would probably 

occur through the radical pair VI rather than the ion pair V. 
IO 

Simple irradiation2 of 'l,2-beneo-1,3-cycloheptadiene (VII) in acetic acid gave J-acetoxy- 

1,2-benzocycloheptene (VIIIa)" in a 22% yield. Acetophenone-sensitized reaction7 of VII in 

acetic acid also gave VIIIa in a 32% yield. Finally, methanol addition to VII proceeded in 

the presence of 0.5% sulphurio acid under unsensitized2 and acetophenone-sensitized condition7 

to produce 3-methoxy-1,2-benzocycloheptene (VIIIb, Anal. Found: C, 82.0; H, 9.1%. NMR: 8 

3.27 (One)) in 8 and 14% yields, respectively. 
OR 

a: R = AC 

b: R = Me 

VII VIII 
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