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Substituted α-aryl-N-methylnitrones are prepared by the condensation
reaction of N-methylhydroxylamine hydrochloride and benzaldehydes
in solvent-free media using silica-gel–NaOH catalyst system. The yields
are excellent regardless of the electron-donating or electron-accepting
nature of the substituents on benzaldehyde. Similar ketones are unre-
active under these conditions, rendering chemoselectivity of the method.

Keywords: α-Aryl-N-methylnitrones; chemoselectivity; silica gel-
NaOH; solvent-free media

Numerous methods of preparation of α-aryl-N-methylnitrones are
known.1–6 Each method exhibits merits as well as shortcomings.
One of the most important methods is the condensation of N-
methylhydroxylamine hydrochloride with substituted benzaldehydes.
Decomposition of N-methylhydroxylamine hydrochloride and the need
to heat up or even to reflux the reaction mixture results in low
yields.1–6,10 The second factor responsible for diminished reactivity is
the formation of water in the course of the reaction which, if not re-
moved, will stop the reaction midway and hydrolyze the initially formed
nitrone. In order to find a possible way around this difficulty, and moti-
vated by recent interest in carrying out reactions in solvent-free media,7

an emphasis on green chemistry,8 and in the continuation of our ex-
periments for the nitrone synthesis in dry media,9 we decided to re-
examine the procedure in dry media using silica-gel–NaOH catalyst
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TABLE I Dry Media α-aryl-N-Methylnitrones Synthesis Using
Silica-Gel–NaOH Catalyst

Nitrone Melting point(C) Yields(%)

α-phenyl-N-methylnitrone 82–84 92
α-(4-methylphenyl)-N-methylnitrone 119–121 87
α-(2-furyl)-N-methylnitrone 89–92 85
α-(2-nitrophenyl)-N-methylnitrone 91–94 98
α-(2-hydroxyphenyl)-N-methylnitrone 141–143 84
α-(2,4-dimethoxyphenyl)-N-methylnitrone 132–135 92
α-(4-nitrophenyl)-N-methylnitrone 216–219 96
α-(4-chlorophenyl)-N-methylnitrone 127–130 85
α-(3-nitrophenyl)-N-methylnitrone 119–122 96

system which to the best of our knowledge is the first example used in
such reactions. We have found an ideal condition to carry out the reac-
tion using silica-gel–NaOH catalyst in dry media system to synthesize
α-aryl-N-methylnitrones in high yields (Table I). Benzaldehydes bear-
ing electron-accepting as well electron-donating groups react similarly
under these conditions.

We are pleased with the results not only from the point of view of
reporting an improved preparative method but also from of an environ-
mental standpoint. Our method is solvent-free, clean, and eco-friendly.
Working up procedure is simple, and the purity of the products is high
even before recrystallization.

An important piece of observation made was that the corresponding
ketones failed to react under these conditions. When one equivalent of
an aldehyde in the presence of one equivalent of a similar ketone was
treated with two equivalents of N-methylhydroxylamine hydrochloride,
only the aldehyde was selectively converted to the corresponding ni-
trone, while the ketone did not react at all (Scheme 1).

SCHEME 1 Chemoselective aldonitrones synthesis in the presence of similar
ketones.

The reaction also gave no results in dry media without the use of
silica-gel–NaOH catalyst system. Therefore, this methodology could be

D
ow

nl
oa

de
d 

by
 [

T
re

nt
 U

ni
ve

rs
ity

] 
at

 1
2:

28
 0

9 
O

ct
ob

er
 2

01
4 



July 12, 2004 17:0 GPSS TJ1169-02

Aryl-N-Methylnitrones 1467

used selectively for the preparation of α-aryl-N-methylnitrones from
compounds that contain both aldehyde- and keton-functional groups.
We believe that silica gel enhances the reaction by absorbing the water
produced during the reaction which needs to be removed in order for
the reaction to be completed. Dry media absorbs the excess water ef-
ficiently and prevents the hydrolysis of formed nitrone. In conclusion,
the reported procedure is a new, facile, and environmentally friendly
method for the preparation of α-aryl-N-methylnitrones. The reaction is
fast, the procedure is simple, and the yields are high.

EXPERIMENTAL

All benzaldehydes, sodium hydroxide flakes, silica gel 60, and N-
methylhydroxylamine hydrochloride were purchased from Merck.The
α-phenyl-N-methylnitrone is known and was characterized by compar-
ison with the melting point, IR, and NMR spectral data of an authentic
sample.10 For other nitrones, the IR and NMR spectra were obtained
and found to be consistent with the structures assigned.

Preparation of α-Phenyl-N-methylnitrone

General Procedure
A mixture of sodium hydroxide flakes (0.6 mmol), silica gel 60 (0.3 gr

relative to 1.2 mmol aldehyde), and N-methylhydroxylamine hydrochlo-
ride (1.2 mmol) and benzaldehyde (1.2 mmol) was grand thoroughly for
6 min. The reaction mixture was set aside for a further 4 min at am-
bient temperature. To the crude product mixture CHCl3 (2 × 10 ml)
was added and filtered. The solvent was evaporated to dryness and the
residue was appropriately crystallized from petroleum ether (60–80◦C)
to afford the α-phenyl-N-methylnitrone in 92% yield.
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