Pergamon

80I!NO!@DIR!OT°

Tetrahedron Letters 44 (2003) 6763-6765

TETRAHEDRON
LETTERS

A simple green procedure for the synthesis of 2H-azirines
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Abstract—An efficient and environmentally friendly method preparing 2H-azirines in good yield has been achieved by microwave

irradiation of vinyl azides in solvent free conditions.
© 2003 Elsevier Ltd. All rights reserved.

2H-azirines are valuable precursors for preparing a
wide range of polyfunctional acyclic and cyclic nitrogen
containing compounds.! A number of synthetic meth-
ods are available for forming 2H-azirines such as
intramolecular rearrangements of N-functionalized
imines, vinyl azides, isoxaoles and oxazaphospholes.
2H-azirines have also been made by bimolecular reac-
tions between nitriles and carbenes or nitrenes and
acetylenes. The most common methods for preparing
2H-azirines are photolysis or thermal activation of
vinyl azides.? This rearrangement can take place in a
concerted manner or via vinyl nitrene intermediates (see
Scheme 1).* Pyrolysis of vinyl azides is complicated by
the fact that the products, 2H-azirines, are themselves
thermally active and thus react further, decreasing the
yields of the 2H-azirines and causing difficulty in their
isolation. Similarly, photolysis of vinyl azides yields
2H-azirines and secondary photoproducts from the 2H-
azirines, which are photolabile. To circumvent this
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problem, vinyl azides are generally photolyzed at low
temperature and low conversion.

In recent years, the use of microwave irradiation in
organic reactions has become popular due to short
reaction times, high yields, increased selectivity and
operational simplicity.* Microwave irradiations have
been used to catalyze cycloaddition of azides.>® For
example microwave irradiations of alkyl azides yield
triazoles through 1,3 dipolar addition to alkenes in
excellent yields.” Similarly, tetrazoles, have been made
efficiently in good yields in microwave assisted addi-
tions of azides to aryl and vinyl nitrilies.® Herein we
report a new and efficient procedure for synthesizing
2H-azirines from rearrangements of vinyl azides by
simply applying microwave irradiation for a few min-
utes in solvent free conditions.

We prepared vinyl azides 1, 2, 3, 4 and 5 as described
by Hassner et al. (see Scheme 2).” The 'H NMR and
the IR spectra of vinyl azides 1, 2 and 5 are identical to
those in the literature, whereas vinyl azides 3 and 4
have not been made previously.’'® Azides 1-5 are
representative of nonterminal, alkyl, aryl and acetyl
vinyl azides that generally form azirines upon pyroly-
sis.> In a typical case, neat vinyl azide (~150 mg) was
placed on a watch glass and irradiated using
microwaves.!! The progress of the reaction was moni-
tored by thin layer chromatography and the microwave
irradiation was continued until all the starting material
was fully depleted. Interestingly, the reaction goes to
completion in only a few minutes. Vinyl azides 1-3 are
liquids and after microwave irradiation they become
reddish-brown. Vinyl azides 4 and 5, however, are
solids that liquefy and turn reddish-brown upon
microwave irradiation. Afterwards, the reaction mix-
ture was passed through a short silica column eluted
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with 80:20 hexane:ethyl acetate. Vinyl azides 1, 2, 3 and
4 gave 2H-azirines 6, 7, 8 and 9, respectively, in 80% or
better isolated yields (see Table 1), whereas vinyl azide
5 yielded 2H-azirine 10 in 60% isolated yield along with
some minor heterocyclic compounds that were not
characterized. 2H-azirines 6-10 were characterized by
infrared and '"H NMR spectroscopy. The spectra of 6,
7 and 10 are identical to those in the literature.®'>!?
2H-azirine 6 is obtained in similar yields as in conven-
tional thermolysis whereas 2H-azirines 7 and 8 were
isolated in significantly higher yields. Hassner et al. has
showed that traditional thermolysis of vinyl azide 5 at
high temperature (7=179°C) yielded nitrile 11 as the
major compound (Scheme 3),'* whereas thermolysis at
lower temperature (76°C) and low conversion gives
2H-azirine 10.

In conclusion we have shown that microwave irradia-
tion of vinyl azides is a simple way of preparing 2H-
azirine derivatives in an environmentally friendly way.
This methodology reduces the reaction times and
allows the reaction to be taken to high conversion. The
2H-azirine products are formed in similar to much
better yields than photolysis or conventional thermal
activation of the corresponding vinyl azides.
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The 'H NMR and IR of the vinyl azides are as follows;
1: '"H NMR (250 Mz, CDCl;) § 7.4 (m, 10H), 5.47 (q, 7
Hz, 1H), 1.72 (d, 7 Hz, 3H) ppm. IR (neat) 2103, 1451,
1251 cm™'. 2: '"H NMR (250 Mz, CDCl;) ¢ 7.70 (d, 2H),
7.5-7.3 (m, 8H), 6.0 (s, 1H) ppm. IR (neat) 3056, 3024,
2110, 1600, 1493, 1447 cm™!. 3: 'H NMR (250 Mz,
CDCl,) 6 7.26 (d, 7 Hz, 2H), 6.92 (d, 7 Hz, 2H), 5.42 (q,
7 Hz, 1H), 3.82 (s, 3H), 1.69 (s, 7 Hz, 1H) ppm. IR (neat)
2105, 1605, 1250 cm™!. 4: Mp: 123-125°C. '"H NMR (250
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Mz, CDCly) 6 7.5-6.9 (m, 10H), 3.8 (s, 3H) ppm. IR
(KBr) 2096, 1604, 1513, 1252, 1030 cm™'. 5: 'H NMR
(250 Mz, CDCl,) ¢ 7.78 (d, 7 Hz, 4H), 7.6-7.4 (m, 6H),
6.46 (s, 1H) ppm. IR (neat) 2115, 1649, 1262 cm™".

We used a conventional microwave owen, 2450 MHz,
1100 Watt.
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