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Irradiation of g-allqrlbenzophenones (I) results in formation of photoenols (II), which 

revert to the parent ketones in the dark.* 2,5-Dimethylaaetophenone also gives a aorres- 

pending photoenoi, but is slowly aonverted into presumably a pinacol. 3 It appeared 

interesting to examine photochemical behaviors of highly hindered aromatic ketones, such aa 

III, which might be difficult to photoenolize because of a ateria hindrauoc,4 We wish to 

report the first example of benzoayalobutauol formation from 2-nethylphenyl ketones and 

8 fragmentation reaction. 

In a typical mu, irradiation of 2,4,6-trixethylisobutyrophenone 5a (IIIa, 2.0 g.) in 

isopropyl alaohol (250 ml.) zith a 450 w. high-pressure mercury lamp (Pyrex filter) under 

bubbling nitrogen for 4S hrs., yielded an isomeria alcohol (IVc, 61$), b.p. 75°/10-4mm., 

and mesitoic acid (U, 7$), in addition to the recovery (2%) of the starting ketone. The 

infrared spectrum had a band at 3400 cm-l (OH) but no oarbonyl band. Signals vere found in 

the n.m.r. spectrum (60 MC.) att 3.35 (2B, singlet, aromatic proton), 6.75 and 7.20 (2H, AB 

quartet, J - 14 cps), 7.5-8.2 (lH, obscure septet, J - 6 cps, isopropyl proton), 7.75 and 

7.80 (6H, ITWO aromatic Me), and 6.95 aud 9.15 (6H, doublets, J = 6 CPS, isopropyl He). on 

pyrolysis at 200°, the alcohol reverted to the starting ketone (111~) almost quantitatively. 

From the above results, a benzoayclobutauol structure (IVc) ras @ven for the alcohol. 

Under similar conditions, 2,4,6-trimethylaaetophenone (IIIa)5b and 2,4,6-trimethyl- 

propiophenone (IIIb)50 yielded corresponding benzooyclobutanols , IVa as crystals, m.p. 5S- 

59O, in 7096 yield, and- IVb as an oil, b.p. 70°/10-4mz., in 6316 yield, respectively. These 

produats reverted to the starting ketones (III) on pyrolysis and their spectral properties 

rere in agreement with the structures IVa and IVb. On the other hand, irrsdiatioh of 

2,4,6-trimethylpivalophenone (IIId)5d yielded mesitoia acid (V) as the major products 

(@$ in isopropyl alcohol and 46 in benzene), end at least six minor products vere detected 

by thin-layer chromatography. 
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It can be rationalized that the photolysie of 1116, IIIb, and 111~ results in cyclo- 

butanol formation6 rather than photoenolization which ia eterically unfavorable. The more 

hindered a ketone is, the mOre the yield of meaitoic acid (V) increases. Although the 

origin of an extra oxygen atom of mesitoic acid formed ie unknown at present, 
7 it does not 

appear that the acid is formed via a ketene intermediate (VI) vhich should be led to an 

ester in isopropyl alcohol. Further mechanistic studies are in progress. Satisfactory 

analyses were obtained for all ner compounds. 
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It may be possible that oxygen, zhioh is contained in nitrogen gas, ie incorporated 

into meeitoic acid. Incorporation of rater ia improbable since the irraditiion vau 

carried out under anhydrous conditions. 


