OXIDATIVE DEGRADATION OF ARYLFURO-1,2-OXAZOLES TO ARYLNITRILES
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Abstract: Arylfuroisoxazolines are oxidatively degraded to arylnitriles by treatment with a mixture
of potassium permanganate and sodium acetate in dry dioxane.

The ease of isoxazoline preparation through 1,3-dipolar cycloaddition reactions and the
lability of the N-O bond have made this heterocyclic system a versatile intermediate in organic
synthesis.! The isoxazolines are reductively cleaved to 3-hydroxy ketones” or to aminoalcohols.*”
The latter methodology has been successfully applied to the synthesis of natural products.™* -
Hydroxy ketones have also been prepared by peracid oxidation of 2-isoxazolines,’ whereas oxidation
of 4-isoxazolines leads to a,B-unsaturate;d‘carbonyl compounds.® Isoxazoles may be prepared from
2-isoxazolines under oxidative conditions.”® However, few examples of dehydrogenation by KMnO,
have been reported.”

Imidazolines can be dehydrogenated to imidazoles by treatment with KMnQO, and NaOAc
in dry dioxane.'® By analogy, it was thought that isoxazoles could be obtained from isoxazolines.
Accordingly, 5-acetylisoxazolines 1a-d were dissolved in dry dioxane and treated with KMnO, (6

molar equivalents) and NaOAc (3 molar equivalents). The mixtures were stirred at 90 "C for 24

hours to give isoxazoles 2a-d albeit in low yields."

209



Vol.7, No. 3, 2001 Oxidative degradation of arylfuro-1,2-oxazoles to aryinitriles by potassium permanganate

Ar Ar
. M T\
N0 & KMnO,/NaOAc N\o Me
9] Dioxane 0O
1a-d 2a-d

Ar: a, CgHs; b, 4-MeCgHy; ¢, 3,4-diMeOCgH,; d, 4-NO,CgH,

By contrast, under similar experimental conditions the arylfuro derivatives 3a-g were oxidized
to the corresponding nitriles 5, and the expected isoxazoles 4 were not obtained. The following
procedure for 2-chloro-3,4-dimethoxybenzonitrile Sc is representative.

A solution of 3¢ (1.0 g, 3.4 mmol) in anhydrous dioxane (12 mL) was treated with sodium
acetate (2.0 g, 24.5 mmol). The suspension was heated to 60 °C, treated portionwise with powdered
KMnO, (4.6 g, 29 mmol), and then heated under reflux for 24 h under a nitrogen atmosphere. The
mixture was allowed to cool to room temperature, filtered through Celite and concentrated under a
reduced pressure. Ethyl acetate (25 mL) was added to the residue and the solution was washed with
water (3 x 15 mL), dried (anh. Na,SO,), and concentrated. Product Sc¢ was obtained by chromatography
on silica gel eluting with ethyl acetate/hexane (1:9, v/v). The remaining compounds 5a, b, d-f were
obtained‘in a similar way."*

It is interesting to note that no reaction took place on the cycloadduct 3g even after prolonged
heating. Oxidation of substrates 3a-c was also carried out with barium manganate [Mn(VI)] in dioxane

to give the corresponding nitriles in similar yields. In both cases isoxazoles 4 were not detected.

O

KMnO, Ar
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3a-d, Sa-d | Ar 3e-g, Se-f | Ar
a 3,4-dimethoxyphenyl e 2-chloro-4,5-methylenedioxyphenyl
b 2-bromo-4,5-dimethoxyphenyl f 2,6-dichlorophenyl
c 2-chloro-4,5-dimethoxyphenyl g 4-tolyl
d 2-chloro-4-methoxyphenyl

In another attempt to obtain the isoxazole ring the amide 6 derived from 3g'’ was treated with
potassium permanganate and sodium acetate. This reaction gave the 3,4-disustituted isoxazole 7 by
oxidation of the hydroxymethyl group followed by decarboxylation.'® Formation of the corresponding

nitrile was not observed.

Me
<:>— / H—Q KMnO, /NaOAc
Dioxane b

Arylnitriles have been prepared from 5-acylated-2-isoxazolines by base'® or acid® treatment,
but formation of arylnitriles from isoxazolines under oxidative conditions has not been previously
reported. The overall result is the conversion of arylaldehydes into nitriles because furoisoxazolines

behave like cyclic oximes.?
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