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Abstract—A simple and efficient method for preparing �- and �-azido substituted arylketones has been achieved by short
microwave irradiation of the corresponding halo arylketones and sodium azide in DMSO.
© 2003 Elsevier Ltd. All rights reserved.

Recently, there has been a new focus on using azide
functional groups in synthesis.1–3 For example, Rozen
et al. have demonstrated that alkyl azides can be safely
oxidized to nitroalkyl.1 Furthermore, alkyl azides
undergo copper catalyzed cycloadditions in high yields
and selectivity.2 Azidoarylketones are also valuable in
organic synthesis and can be transformed to yield a
wide variety of organic molecules such as heterocyclic
compounds.3,5 There are several methods available for
synthesizing azido carbonyl compounds, for example
the oxidative addition of azide anion to silyl enol
ether,6 the reaction of halo ketone3–5,7 or nosyloxy
ketone8 via nucleophilic substitution with sodium azide.
These methods generally yield �-substituted azidocar-
bonyl compounds in good yields, however, the prepara-
tion of �- and �-azidocarbonyl compounds have long
reaction times and low yields.9–13

Microwave irradiation has become popular since it
requires shorter reaction times, and generally gives high
yields and enhanced selectivity compared to conven-
tional heating.14 We were curious whether microwave
irradiation can be used to accelerate the formation of
alkyl azides from the corresponding alkyl halogens and
sodium azides (see Scheme 1), especially since alkyl
azides are thermally labile and rearrange to form imines
upon thermal activation (see Scheme 2).15 We have
shown that vinyl alkyl azides rearrange upon
microwave irradiation to form 2H-azidirines (see
Scheme 3)16 and microwave irradiation has been used
to catalyze cycloaddition of azides.17,18 Thus,
microwave irradiation of alkyl azides yields triazoles

through 1,3 dipolar addition to alkenes in excellent
yields.17

We set out to prepare �- and �-azidoarylketones 2 from
the corresponding halo compounds 1 and sodium azide
with the aid of flash heating by microwave irradiation
(see Scheme 4). Azides 2 are representative of different
substituted analogs.

Azidoarylketones are thermally labile,15 and we are
using a conventional microwave oven that cannot be
fitted with a condenser to prevent overheating. There-
fore, we followed the procedure of Chan and co-work-
ers,19 and ran the reaction in a water bath inside the
microwave. This ploy allowed us to safely make the
azidoarylketones up to a 10 gram scale. The water was
replaced whenever it boiled.

In a typical experiment, �-chlorobutyrophenone (180
mg, 1.00 mmol) dissolved in DMSO (5 mL) and
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Scheme 3.

silica column, eluting with 95:5 hexane:ethyl acetate to
obtain �-azidobutyrophenone in 95% yield.

This same reaction was also done in ethanol and with-
out solvent. In both instances the reaction proceeded
but the yields were lower. Thin layer chromatography
of the reaction mixtures, which had undergone pro-
longed microwave irradiation, indicated the formation
of additional products, presumably coming from the
thermal reactivity of the azidoarylketone.

Azides 2a, 2c, and 2f have been made previously and
were characterized by obtaining their IR and 1H NMR
spectra,20,21 which were identical to those in the litera-
ture.10,11 Azides 2b, 2d, 2e, 2f, 2g, 2h, 2i and 2j were
characterized by obtaining their IR, 1H and 13C NMR
spectra.20,21

The isolated yields and the reaction times for preparing
�- and �-azidoarylketones 2 using sodium azide and
microwave irradiation are summarized in Table 1. In all
instances the azidoarylketones 2 are formed in high
yield after a reaction time of 12 min or less. There is
essentially no difference in the reaction rate for halo
ketone bearing an electron withdrawing or donating
substituent. The �- and �-azidoarylketones are stable
enough under this short microwave irradiation that
they do not undergo thermal rearrangements to form
imines. In all cases we noticed a remarkable accelera-
tion in reaction rates compared to conventional heat-
ing.9–12 The yields in the microwave assisted reaction
are either as good or better than using conventional
heating. Further, the method requires no catalyst such
as sodium iodide as in the conventional method.10 The
high boiling point and the substantial dipole moment of
DMSO were exploited in these reactions for the
efficient absorption of the microwave irradiation.

In conclusion, the present work describes an efficient
synthetic route to prepare �- and �-azidoarylketones
from easily available haloarylketones using sodium
azide under microwave irradiation. This method gener-
ates �- and �-azidoketones in a short reaction time, in
high yield and by a simple procedure with excellent

Scheme 4.

aqueous sodium azide (100 mg, 1.50 mmol) was placed
in a test tube and the resulting solution stirred. The test
tube was stored in a glass beaker containing water and
irradiated with microwaves for 8 min. The reaction was
monitored by TLC and after the completion, water was
added to the reaction mixture and the resulting solution
extracted with diethyl ether. The solvent was removed
under vacuum and the resulting oil was purified on a

Table 1. Isolated yields of azidoarylketones from microwave irradiations and conventional heating of haloarylketones and
sodium azide

Halide Azide Reaction time (min) Thermal yield (%)bReaction time (h)Microwave yields (%)a

93–9998 95 142a1a
93–9991b 14882b 10

10 902c 77101c
1d 2d 8 90

121e 862e
541261f 872f

911g 62g
71h 902h

8962i1i
121j 852j

a Isolated yields of azidoarylketone from microwave irradiations of the corresponding haloarylketone and sodium azide.
b Literature values for isolated yields of azidoarylketone obtained from conventional heating of the corresponding haloarylketone and sodium

azide.
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purity. Experiments in progress show that this same
method can be used to prepare alkyl azides without any
ketones and azido formate esters and will be reported in
due course. Whereas the more reactive acyl azides cannot
be prepared in the same manner.
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