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Abstract: By the appropriate choice of the reaction conditions JRone
produces the ring cleavage afnitrocycloalkanones affording good
yields ofa,w-dicarboxylic acids and,w-dicarboxylic acid monomethyl
esters, respectively, regardless the ring size and/or the presence of
alkyl group as substituent.

a-Nitrocycloalkanones are an important class of compound:s
commercially available and/or easily accessible from the correspondir
ketones or olefins by several nitrating processes.

The C-C bond between the carbonyl group and the nitro substitute
atom of cyclica-nitro ketones undergoes cleavage by intérreal
external nucleophile?"16the former gives macrocyclic compounds by
the ring enlargement, and the latter giwes-disubstituted molecules.

During our studies on the oxidative clea 16 of the title
compounds we discovered that treatmerd-aiitrocycloalkanones with
aqueous 30% hydrogen peroﬁﬂ:leproducesa,mdicarboxylic acids,
while potassium persulfate oxidatidfin methanol and in the presence
of sulfuric acid at 80 °C, providedq,w.dicarboxylic acid dimethyl
esters. In the last years commercially available ORofpetassium
hydrogen persulfate) has found extensive synthetic application i
organic chemistry. Among these particularly are the preparation ¢
dioxiranes!’ the oxidation of sulphides to sulphoxides and sulphdfies,
of selenides to selenon&3pf alkenes to epoxideéd. Besides, Oxorfe
has been successfully used to perform Bayer-Villiger oxidation of
ketones?! and carbonyl regeneration from thioketHlsRecently we
found that Oxon® can be employed to oxidize nitrocompounds to
carbonyl derivative4® and oxime t@emchloronitrocompound&?

Now we found that, by the appropriate choice of the reaction condition
oxoné can be conveniently used for a new oxidative cleavage of cycli
a-nitro ketonesl (Scheme 1) affording high yields afw-dicarboxylic
acid€® 2, and/or a,w-dicarboxylic acid monomethyl estéfs 3,
alternatively. Thus, reaction @f in a solution of 0.5 M N#{PQ, and 1

N NaOH, with 2.5 moles of Oxoffeaffords high yields (78-99%) of

NO»

i:a) MeOH, 0.5 M NagHPQ,4, 1 M NaOH, 70 °C; b) Oxone®, HoO, 1.t
ii- a) MeOH, KOH, 65 °C; b) 0.5M NayHPO,, 1 M NaOH, Oxone®,
Hgo, r.t
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Table 1. o,w-Dicarboxylic Acids and «,w-Dicarboxylic Acids
Monomethy! Esters Prepared

ey R . Yield® % of 2 Yietd®

(Reaction times, h) % of3
a H 1 93 (1) 89
b C(CHg)s 1 99 (4) 99
c CH3 1 88 (4) 90
d H 7 87 (4) 82
e Ph 1 78 (4) 92
f H 2 94 (4) 91
g H 6 99 (4) 93
h H 5 98 (4) 84
i H 10 98 (4) 84
i H 3 99 (4) 86

2Ali the products were characterized by analytical and
spectroscopic data

(entry 3b,c,e,) 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,w-dicarboxylic acids and,w-dicarboxylic

acid monomethyl esters, from the easily available-
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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General procedure for the preparation of a,w-dicarboxylic
acids (2) is as follows: To a solution af-nitro ketone (0.7 mmol)

in MeOH (4.2 ml), 25 ml of 0.5 M N&IPQ, in a 1 N of NaOH
were added and the resulting mixture was heated at 70 °C for 1-4
h, then Oxon® (1.75 mmol) in water (3 ml) was added to the cold
solution (r. t.). After 4 h the mixture was diluted with brine (10
ml), acidified to pH=2 with a 10% solution of HCI and extracted
with EtOAc (3 x 20 ml). The combined organic layers were
washed with brine (10 ml), dried over )80, and evaporated to
yield pure dicarboxylic aci@.

General procedure for the preparation of a,w-dicarboxylic
acid monomethyl esterq3) is as follows: To a solution of-nitro
ketone (0.7 mmol) in MeOH (2 ml), 6 ml of a solution of KOH
(2.75 mmol) in MeOH were added and the resulting mixture was
heated at 65 °C for 4 h, then 17 ml of a 0.5 M ofiRO, in a 1

N solution of NaOH and Oxoffg2.1 mmol) in water (5 ml) were
added to the cold solution r.t.). After 4 h the mixture was diluted
with water (20 ml) and a 5% solution of NaHg® ml), washed with
CH,ClI, (1 x 10 ml), acidified to pH=2 with a 1% solution of HCI
and extracted with EtOAc (3 x 20 ml). The combined layerswere
washed with brine 10 ml), dried over }&0, and evaporated
yielding the pure compouri

Selected analytical data for the compoudias,e

3b: IR (CH,Cly): v = 2890, 1730 and 1709 ¢ 'H NMR
(CDCly): & = 0.88 (s, 9H), 1.28-2.47 (m, 7H), 3.62 (s, 3H), 9.20-
9.80 (sbr, 1H). Anal. Calcd. for €H,oO4: C, 61.09; H, 9.32.
Found: C, 61.17; H, 9.40.

3c IR (CH,Cly): v = 2890, 1740 and 1710 ¢ 'H NMR
(CDCly): & = 0.85-0.97 (d, 3HJ = 5.9 Hz), 1.35-2.45 (m, 7H),
3.62 (s, 3H), 8.75-9.45 (3, 1H). Anal. Calcd. for gH,40,4: C,
55.16; H, 8.10. Found: C, 55.09; H, 8.16.

3e IR (CH,Cly): v = 2890, 1733 and 1710 ¢ 'H NMR
(CDCly): & = 1.78-2.22 (m, 4H), 2.55-2.62 (d, 2Bi= 7.3 Hz),
2.96-3.08 (m, 1H), 3.53 (s, 3H), 7.10-7.27 (m, 5H), 9.25-9.75 (s
br, 1H). Anal. Calcd. for €H1604: C, 66.09; H, 6.82. Found: C,
66.17; H, 6.90.
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