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There are few definitive reports of the l-azetine ring system in the
chemical literature. 2-Alkoxy-l-azetines have been prepared by treatment of
B-lactams with trialkyloxonium tetrafluoroborates.2 Pyroiysis of cyclopropyl
azides has been shown to give 1-azetines,3 and treatment of 2-trichloromethyl-
aziridines with potassium tert-butoxide is reported by Hassner and coworkers
to give 1,2-dichloro-l-azetine derivatives.4 We would like to report the
preparation of a l-azetine by 2+2-photocycloaddition of an olefin to the
carbon-nitrogen double bond of a 1,3-oxazin-4-one followed by thermal retro
Diels-Alder fragmentation.

5-Methyl~2-phenyl-1,3-oxazin-4-one (1) was prepared in 40% overall yield
for this investigation by nucleophilic addition of sodium acetylacetone to
benzoyl isocyanate followed by reverse Claisen condensation catalyzed with
hydroiodic acid. The resulting acetylimide (2) was cyclized with trifluoro-
acetic acid-trifluorocacetic anhydride. The spectral and analytical data for

1 were completely consistent with the assigned structure.5
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A methylene chloride solution of 1 (0.50 g) and 1,l-dimethoxyethene (5 ml)

was irradiated for 2 hrs with a Hanovia, 450 watt, mercury lamp equipped with a
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Pyrex filter. Tﬁe methylene chloride was rotary evaporated and the solid
residue dissolved in ether and extracted with dilute, aqueous potassium
hydroxide solution to remove traces of unreacted starting material. Evapora-
tion of the ether gave essentially pure 7,7-dimethoxy=-4-methyl-6-phenyl-l-az-
~5-oxabicyclo[4.2.0]octan-2-one (3) (0.57 g, 78%) as indicated by nmr spec-
troscopy. An analytical sample (mp 103-4°) was prepared by vacuum distillation
at 85°, 0.01 mm, followed by recrystallization from heptane. The structure

6 and was consistent

was established from spectroscopic and analytical data
with photoreactivity predicted from previous studies of similar compounds.7
It is interesting to note that the photocycloaddition reaction occurred

exclusively to the carbon-nitrogen double bond.
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The photocycloadduct 3 was pyrolyzed at 225° C in the injection port of
a gas chromatograph. The product, 3,3-dimethoxy-2-phenyl-l-azetine (4), was
isolated in 57% yield by collection from a 0.25 in by 5 ft glpc column of 3%
SE-30 on Varaport 30 at 150° with a helium flow of 60 ml/min. The anticipated
by-product of the pyrolysis, acetylketene, was not observed, presumably because
of instability to the glpc conditions., 6-Methyl-2-phenyl-1,3-oxazin-4-one (1)
was also not observed as a product from the pyrolysis of 3, although it is
stable to the glpc conditions.

The azetine structure 4 was assigned on the basis of spectroscopic data8
and the structure of the product from acid catalyzed hydrolysis of 4. When
the azetine 4 was stirred at ambient temperature for 15 min with 3N hydro-
chloric acid, 3-amino-2,2-dimethoxy-l-phenylpropanone (5) was isolated after
neutralization and chloroform extraction. The nmr and ir spectra of 5 were

identical to the spectra of 5 prepared by an independent route.’
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The regiospecificity of the thermal fragmentation is consistent with orbital
symmetry control.9 Fragmentation to 1 plus 1,l-dimethoxyethene is a thermally
forbidden [02s + 02s] process whereas fragmentation to 4 plus acetylketene is
a thermally allowed [02s + 02s + 72s] process. Cyclobutenes have also been
prepared via thermal retro Diels-Alder fragmentation of unrelated cyclo-
adducts.10
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