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Yang1 and Jeger' and their coworkers have observed the 

formation of cyclobutanols on irradiation of ketones which pos- 

sess a a/-carbon atom bearing hydrogen. It has now been found 

that a cognate reaction can be effected with ci-alkoxy ketones 

(I), providing a method for the preparation of 3,-oxetanols 

(II).' 
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Irradiation of a 1,i solution of c.-mettoxyacetophenone (I, 

R = C,H,, RI = Ii) ir: benzene under r:itrogen with a Hanovia 

450 w. water-cooled high pressure Hg lamp for 12 hours gave a 

mixture of prohucts from which 3-Fhenyl-3-oxetanol (II, R = 

C,H,, RI = H) was obtained in ?P,; yield by chromatography on 

silica. An analytical sample was obtained by molecular distil- 

lation and recrystallization from pentane as needles, m.p. 55- 

56O, $ax(CCl,) 2.77, 2.93, 8.50, 10.17 II: (u. Calcd. for 
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CqH1002: C, 71.98; H, 6.71; F1.1::. 150,,Found: C, 72.18; H, 6.73; 

M . w . (osci.) 1631. The n.m.r. spectrum (F!e,SO)' is in accord 

with the assigned structure, showing a singlet due to the hy- 

droxyl hydrogen atom at b = 6.28 p.p.m., an AB system of 

relative intensity four assigned to the methylene hydrogen 
6 

atoms wit,h 6 = 4.70 and 4.79 p.p.m. (J = 6.5 C./S.), and a 

multiplet, of relative intensity five, due to the aromatic hy- 

drogen atoms, centered at 7.5 p.p.m.; the signal at 6.26 p.p.m. 

was absent after treatment of the solution with D,O. The 

structural assignment was confirmed by the demonstration that 

the photochemical product is identical to the product, m.p. 

54.5-55.5" (mixed m.p. 55-560), obtained by treatment of 3- 
, 

oxetanone with phenylnagnesium bromide followed by aqueous 

ammonium chloride. The identification of acetophenone and 

formaldehyde among the other products of the photochemical re- 

action indicates that the formation of the oxetanol is accom- 

panied bv a "Norrish type II" cleavage' of the alkoxy ketone? 

Similar irradiation of a-ethoxyacetophenone (I, R = C,H,, 

R' = CH,:i gives 2-methyl-3-phenyl-3-oxetanol (II, R = C,H,, 

R' = CH,: in 340 yield after chromatography of the reaction 

mixture cn silica. The analytical sample was obtained by 

molecular distillation at 75-80" (0.5 KUL.) as a colorless 

liquid, ng5 1.5392, hmax (Gil,) 2.77, 2.93, 8.53, 10.31 P, 

h clax(i:eO1j) 25ti w (E 287)'O (m. Calcd. for G,,H,,O,: 

C, 73.14; H, '7.37. Found: C, 73.21; H, 7.30). Its n.m.r. 

spectrum (F:e,SO) shows in addition to signals due to phenyl 

hydrogen ( 6 = 7.4 p.p.m., complex multiplet(5H)) and hydroxyl 

hydrogen atoms ( 6 = 5.89 p.p.m., singlet( absent after 

treatment with D,O), an AX, sy,stem assigned to the iH,CH 



Irradiation of 1-methoxy-3,3-dimethyl-2-butanone (I, R = 

(CH,),C, RI = H) gave 3-4-butyl-3-oxetanol (II, R = (CH,),C, 

R' = H), indicating that the reaction is not restricted to aro- 

matic ketones; the yield (5,:) was, however, appreciably lower 

in this case. The oxetanol was isolated by chromatography on 

silica. Sublimation gave needles, m.p. 11g-119.5°, hmax(CC1,) 

2.78, 2.93, 8.54, 10.24 u, d (Ccl,) 0.98 (singlet,‘ (CH,),C), 

2.83 (broad, OH), '4.34 and 4.60 (AB(J = 7 C./S.), CH,) p.p.m. 

(Anal ,. Calcd. for C,R,,O,: C, 64.58; H, 10.84. Found: C, 

64.69 , 64.17; H, lO.i,i,, 10.77). 
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grouping with 6 = 4.87(18) and 1.37(38) p.p.m. (J = 

6.5 C./S.), and an AB system assigned to the CH, grouping with 

6 = 4.59 and 4.67 p.p.m. (J - 6.5 C./S.); this n.m.r. spec- 

trum suggests that the product isolated consists largely or 

entirely of a single diastereoisomeric form of the oxetanol. 
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