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PhotochemicAl addition of carbonyl c-pounds to unsymmetrical olefins 

yields A mixture of isomeric oxetanes. The major isomer is the one with 

the oxygen linked to the lesser substituted end of the olefinic bonda 

Previous investigations on intramolecular oxetane formAtion from the photo- 

lysis of &y-unsaturated ketones showed that 2_oxAbicycloC2,2,0lhexAnea (II) 

were the major or the only non-ketonic products. 5'6 We wish to report that 

both oxabicyclo[2,2,0]hexAnesand oxabicycloC2,1,1lhexanes(III) are formed 

in the photolysis of &y-unsaturated ketonesa 

IA (Rl=R2=CR3, R3=H' 11a(Rl=R2=CH3, R3=H) IIIA(Rl=R2=CH3r R3=H) 

Ib (Rl=R2=R3=H, IIb(Rl=R2=R3=H) IIIb(Rl=R2=R3=H) 

Ic (R3=CK.,, Rl=R2=H, IIc(R3=CH3, Rl=R2=H, IIIc(R3=CH3, Rl=R2=H, 

Id (%=CH3, Rl=R3=H, IId(R2=CH3, Rl=R3=H) IIId(R2=CH3, Rl=R3=H) 

Irradiation of 6-methyl-5-hepten-2-one (Ia) in pentane (15g. in 115ml.) 

with A 450 w. AanoviA mercury lamp for 137 hours yielded an oxetane fraction 

(56%) and A non-volatile fraction (24%) together with some unreected ketone 

(7$).8 The oxetane fraction was resolved by preparative v.p.c. into two 

components, IIa And 111~ in A ratio of 2:5 respectively. Both compounds 
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gave Sati.sfactory elemental analyses and were characterized by physical 

methods. Compound IIa, 1,3,3-trimethyl-2-oxabicycloC2,2,O~hexans, exhibits 

n.m.r. bands at 8.67r(singlet), 8.65s(singlet) and 7.3A3.Or(multiplet) with 

a relative ratio of 3:6:5 respectively. Compound IIIa, 1,6,6-trimethyLS- 

oxabicycloC2,l,l]hexane, exhibits n.m.r. bands at 9.3lr(singlet), 8.85~ 

(singlet), 7.95~&60v(multiplet) and 6.08r(doubletr J = 1.5 c.p.s.) with a 

relative :ratio of 3:3:3:4:1 which may be assigned to the endo-bCftj, exo- 

6X$, l-iCH3, 2- and 3_methylenes and 4-H respectively. Roth compounds ex- 

hibit infrared absorption in the 950 cm" region assignable to the oxetane. 

Partner characterization of IIa and IIIa was provided by mass spectro- 

metry. 9 'The two compounds exhibit overall similar mass spectra except that 

IIa exhibits intense peaks at m/e = 58 (4.45% of%4) and m/e = 68 (3.25% 

ofZ14) unich are much weaker for IIIa Cm/e = 58 (0.14% ofzl4)and m/e = 

68 (0.44% ofL14)l. The difference may be attributed to 

ment,atiOn reactions of the IIa molecule ion which is not 

IIIa molecule ion. 

m/e = 126 

the following frag- 

possible for the 

I 
Q 

I 
m/e =58 m/e = 68 

The formation of IIIa as the major photoproduct from Ia may be visualized 

as analogus to the Paterno-&hi Reaction in which the reactive interncdiate 

is the "-+S* excited ketone. The relatively more electron deficient oxygen 

adds to the lesser Substituted end of the olefinic bond with the concerted 

formation of the second bond. 

Irradiation of 5-hexen-2-one (Ib) under similar conditions led to the 

formation of an oxetane fraction (44%). 'lbe n.m.r. of this fraction exhibits 
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two sharp methyl bands at. 8.72~ and 8.83~ md a multiplet in the 5-6~ re- 

gion assignable to the a-protons of ethers with a relative ratio of methyl 

protons to a-protons of ethers of 6:3.2 respectively. Since pure 11% ex- 

hibits a sharp methyl band at 8.72~ and a typical ABX pattern in the 5-6~ 

region for the C3-met@lenes dtli A relbtive ratio of 3~2,~ the n.m.r. da* 

areindicative of the formation of both IIb and IIIb. Themixtureis un- 

stable toward v.p.c. and fractional distillation even under very mild con- 

ditions. Compound ID may be isolated in pure form by v.p.c. together with 

IV and V but we have not been able to isolate IIIb. The structure of IV 

waa established by physical data, elemental analysis and comparison with 

an authentic sample. 
10 Fraction V was shoun to be a mixture of methylcyclo- 

pentadienes. The formation of IV and Vmay be easily rationalized from the 

deccmposition of II% On the basis of the n&r. spectrum of the initial 

mixture, the relative proportions of IIb to IIIb was estimated to be 6:4. 

0 OH 

Lb * b l - 0 
5 5 

IV 9 V 

Irradiation of 5_methyl-5-hexen-2-one (Ic) and trans-hepten-2-one (Id) 

followed by v.p.c. analyses led to the isolation of IIc and IId and products 

similar to IV indicating that 111~ and IIId may also be formed in the original 

irradiation mixture. 
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