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In the previous paper]

we reported the unique 2+2 photocycloaddition of
olefins to the carbon nitrogen double bond of 3-ethoxyisoindolone, a molecule
for which competitive a-cleavage2 is unfavorable. We report here the photochem-
ical 2+2 cycloaddition of 2-phenyl-2-oxazolin-4-one (I) to 1,1-dimethoxyethylene

in competition with a-c]eavage.3

Irradiation of a benzene solution of 0.5 g of 14

with a Corex filtered, 450
watt, mercury lamp for 8 hrs followed by chromatography on silica gel resulted
in the isolation of a white crystalline product (m.p. 157-157.5°, 40% yield).
The photoproduct was identified as 4-phenyl-4-oxazolin-2-one (lI) by spectrosco-
pic5 and chemical techniques. The structure was unambiguously established by
the catalytic hydrogenation of the carbon carbon double bond with paliadium on

charcoal to the known 4-phenyl-2-oxazolidone (III).6
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The extensive skeletal rearrangement of I was suggestive of a photochemical
intermediate. A benzene solution of 2-phenyl-2-oxazolin-4-one in an ir solution
cell was irradiated at room temperature with CS-053 filtered light from a Bausch
and Lomb, super pressure, mercury light source, for 2 min. Subsequent scanning
of the ir spectrum showed a decrease in the intensity of the 5.64 u carbonyl
stretching band of I and formation of a strong isocyanate stretching band at
4,43 y. Continued irradiation with ir analysis indicated that II was not formed
in the photochemical reaction. The only photoproduct observable in the infrared
was the isocyanate assigned structure IV, 2-phenyl-2-oxiryl isocyanate. Treat-
ment of IV with either silica gel or with a catalytic amount of a dilute sodium
hydroxide solution in the dark resulted in rearrangement to II. Without chroma-
tographic workup of the irradiation solution, the isocyanate can be isolated and
has spectroscopic properties consistent with the assigned structure.7

The mechanism of the photochemical step is most likely homolytic cleavage
of I, a to the carbonyl, followed by rearrangement to a 1,3-diradical and ring
closure. The subsequent hydroxide catalyzed reaction is proposed to occur by
nucleophilic addition of hydroxide to the isocyanate functional group followed
by intramolecular nucleophilic attack on the oxirane and elimination of water,

The photochemical rearrangement of 2-phenyl-2-oxazolin-4-one is analogous

2,8

to that of two other keto imines. For structurally related a,B-unsaturated

ketones (except for those appropriately substituted in the a-positiong) photodi-

10 or 2+2 photocycloaddition to olefinsn is competitive with a-cleav-

merization
age.

When a 0.5 g sample of I is irradiated for 8 hrs in benzene in the presence
of 3.5 g of 1,1-dimethoxyethylene, photorearrangement is not observed and a new
product, 6,6-dimethoxy-5-phenyl-4-ox-1-azabicyclo[3.2.0}heptan-2-one (V), is is-
olated in 65% yield (m.p. 50-1°). The structure is assigned on the basis of the
spect?oscopic evidence]2 and chemical degradation. Hydrolysis of the cycload-
duct with 3N hydrochloric acid at room temperature gives a,a-dimethoxy-g-amino-

propriophenone (VI, 94% yield). Reduction of the carbonyl of VI with 1ithium
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aluminum hydride yields the expected alcohol VII (84% yield), establishing the
regiochemistry of the cycloaddition reaction as assigned. The methylene protons
of VII appear as an AB pattern at & 2.53 and 2.92 ppm (J=13 Hz). The Tow field

doublet is further'split by the methine proton (J=1.5 Hz).]3

For the corres-
ponding degradation product of the cycloadduct with regiochemistry opposite to
that of V, the methylene protons would have been strongly coupled to the methine
proton.

Now that photocycloaddition can be competitive with photochemical a-cleav-
age, we are examining other molecules with the keto imino ether functional group

to establish a structure reactivity relationship.
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