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Abstract: By the appropriate choice of the reaction conditions Oxone®

produces the ring cleavage of α-nitrocycloalkanones affording good
yields of α,ω-dicarboxylic acids and α,ω-dicarboxylic acid monomethyl
esters, respectively, regardless the ring size and/or the presence of an
alkyl group as substituent.

α-Nitrocycloalkanones are an important class of compounds
commercially available and/or easily accessible from the corresponding
ketones or olefins by several nitrating processes.1-5

The C-C bond between the carbonyl group and the nitro substituted
atom of cyclic α-nitro ketones undergoes cleavage by internal6 or
external nucleophiles,1,7-16 the former gives macrocyclic compounds by
the ring enlargement, and the latter gives α,ω-disubstituted molecules.

During our studies on the oxidative cleavage11,13,16 of the title
compounds we discovered that treatment of α-nitrocycloalkanones with
aqueous 30% hydrogen peroxide11 produces α,ω-dicarboxylic acids,
while potassium persulfate oxidation,16 in methanol and in the presence
of sulfuric acid at 80 °C, provides α,ω-dicarboxylic acid dimethyl
esters. In the last years commercially available Oxone® (potassium
hydrogen persulfate) has found extensive synthetic application in
organic chemistry. Among these particularly are the preparation of
dioxiranes,17 the oxidation of sulphides to sulphoxides and sulphones,18

of selenides to selenones,19 of alkenes to epoxides.20 Besides, Oxone®

has been successfully used to perform Bayer-Villiger oxidation of
ketones,21 and carbonyl regeneration from thioketals.22 Recently we
found that Oxone® can be employed to oxidize nitrocompounds to
carbonyl derivatives,23 and oxime to gem-chloronitrocompounds.24

Now we found that, by the appropriate choice of the reaction conditions
Oxone® can be conveniently used for a new oxidative cleavage of cyclic
α-nitro ketones 1 (Scheme 1) affording high yields of α,ω-dicarboxylic
acids25 2, and/or α,ω-dicarboxylic acid monomethyl esters26 3,
alternatively. Thus, reaction of 1, in a solution of 0.5 M Na2HPO4 and 1
N NaOH, with 2.5 moles of Oxone® affords high yields (78-99%) of

α,ω-dicarboxylic acids 2, while the compounds 3 have been prepared by
heating 1 in a methanolic solution of KOH for 4 h, then Oxone®, 3
moles in an aqueous 0.5 M Na2HPO4 and 1 N NaOH, is added to the
cold solution. After 4 h the α,ω-dicarboxylic acid monomethyl esters 3
are obtained in excellent yields (84-99%). Both these cleavages produce
the compounds 2 and 327 in an highly pure form, so that tedious
purification-steps can be avoided. This process is also effective for the
ring opening of α-nitrocycloalkanones derived from unsymmetrical
ketones, such as the 5-methoxy-2-nitrotetral-1-one 1l which affords
(Scheme 2) the corresponding dicarboxylic acids 2l in 99% yield, while
the monomethyl ester 3l is obtained in 79% yield, with the complete
preservation of the methoxyl group.

By this oxidative fission a variety of cyclic nitro ketones are efficiently
cleaved regardless the ring size and/or the presence of an alkyl group as
substituent. It is important to point out that by this method it is possible
to get the monomethyl ester of non symmetric α,ω-dicarboxylic acids

(entry 3b,c,e,l) which are hard to obtain by the regioselective
monomethyl esterification of the corresponding dicarboxylic acids.

In conclusion our procedure represents an important method for an high
efficient synthesis of both α,ω-dicarboxylic acids and α,ω-dicarboxylic
acid monomethyl esters, from the easily available α-
nitrocycloalkanones, by the appropriate modulation of the reaction
conditions. Moreover, this method appears as a further evidence of the
high versatility of cyclic nitro ketones and extends their application in
organic synthesis.
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