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Oximes can be efficiently obtained at room temperature by
simply dissolving the appropriate carbonyl compounds and
hydroxylamine hydrochloride, in ethanol, with Amberlyst A-21
as catalyst. Good yields of oximes are obtained, in very short
reaction times, even with polifunctionalized substrates.

Oximes are an important class of molecules because of their
synthetic utility as protected forms of the carbonyl compounds
and their ability to form other functionalities. In fact, besides the
Beckmann rearrangement (oximes to amides), oximes can be
conveniently converted into nitriles,! nitro compounds,?2 gem-
halonitro compounds,3 isoxazolines,* vinyl isonitriles,>
nitrones,® primary’ or secondary8 amines, and stabilized
carbanions.?

The standard method for preparing oximes is the reaction of
an aldehyde or ketone with hydroxylamine hydrochloride in an
alcoholic solution, under reflux temperature, and in the presence
of sodium acetate or pyridine.10 The latter method is the most
used, especially for the oximation of hardly soluble ketones!!
and steroidal ketones.!2 However, pyridine presents some
limitations since this base is highly flammable, and harmful by
inhalation and in contact with skin.

In recent years there has been a tremendous upsurge of
interest in various chemical transformations mediated by
heterogeneous catalysts after innumerable chemical reactions are
facilitated by this catalyst, and associated literature is extensive.!3

In connection with our studies on reactions carried out with
heterogeneous conditons,!4 we found that Amberlyst A-21, a
macroreticular anionic resin with the -N(CH3)> as functional
group, is an excellent and far superior catalyst for the synthesis
of oximes from carbonyl compounds.

Our method is carried out at room temperature by simply
dissolving the appropriate carbonyl compound (1 mol) and
hydroxylamine hydrochloride (2 mol), in ethanol, with
Amberlyst A-21 (10 g for 0.05 mol of carbonyl), and leaving the
mixture for 1h (only for the compounds 1j and 11 longer
reaction times were needed, 8-10 h).

Yields (Table 1) are high and work-up is exceedingly
simple, only involving filtration, extractive work-up with diethyl
ether, and evaporation to obtain the product in a high state of
purity (at least 97%, as diastereomeric mixture); no further
purification steps are required. Moreover, this catalyst does not
affect labile functional group (ether, cyano, sulphone, nitro,
hydroxyl, tetrahydropyranyl, (Z)-C-C double bond) and its
mildness is demonstrated by the stability of a-
nitrocyclohexanone 1h, in the oximation process, vs the ring-
cleavage process.!> The mono-oximation of the 1,3-diketone 1k
can be explained with the high enolization of this compound.

The advantage of the reported procedure over the previous
methods is (i) to avoid reflux temperature and toxic base, (ii)
short reaction times, (iii) the easy work-up, (iv) the high purity
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Table 1.
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of the products, (v) the high chemoselectivity, and (vi) the
evident economical and ecological convenience due to the
possibility of recupering and recycling the catalyst, after
regeneration.
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