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The increasing interest in the chemistry of
azetidines and recent reports?® -9 on the addition
reactions of aziridines to dimethyl acetylene-
dicarboxylate prompt us to report some similar
results with azetidines.

Azetidine was added exothermally to dimethyl
acetylenedicarboxylate and to methyl propiolate
in ether to give dimethyl l-azetidinylmaleate and
methyl §8-(1-azetidinyl)-trans-acrylate respectively.
Similar enamine-type azetidinyl derivatives were
readily prepared by the concondensation of
azetidine with suitable ketones at room tempera-
ture; ethyl acetoacetate gave f-(l-azetidinyl)-
crotonate, while cyclopentanone and cyclohexanone
gave 1-(l-azetidinyl)cyclopentene and 1-(l-azeti-
dinyl)cyclohexene respectively. With the more
acidic ketones, such as ethyl benzoylacetate,
dibenzoylmethane and acetylacetone, however, the
rapid separation of a precipitate (presumably the
azetidinium salts) was observed, while the expected
condensation products could not be isolated. The
results, as well as the characteristic spectral data,

are summarized in Table I.

All the compounds show a strong infrared!
absorption of the enamine double bond in the
1500—1660 cm—! region while a typical triplet-
quintet NMR pattern of an azetidinyl group is
present at 6.20—6.70 and 7.75—7.8l7. An
NMR peak of a vinylic hydrogen at quite a high
resonance field is relevant to the cis addition of’
azetidine to the triple bond; this idea is further
supported by the large coupling constant ( /=15
c.p.s.) of the two trans vinylic protons of azetidinyl-
acrylate, This is in contrast to the behavior of”
aziridine, where the trans addition competes to
some degree with the cis addition.

The appearence of the vinylic proton chemical
shifts in such a high field is remarkable. Indeed,.
it is probably the highest among all the chemical
shifts of this type so far reported.

The exclusive formation of (cis)-crotonate by~
the reaction with acetoacetate may be explained.
by the initial attack of azetidine from the less:
crowded site.
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