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Many papers have been published on the elec-
trophilic addition of benzyne to nitrosobenzene,?
acridine,® acetylene derivatives,¥ and on the 1,3-
dipolar cycloaddition reactions of benzyne with
diazoketones and acyl azides.” Also, several kinds
of reactive dienes are known as trapping agents of
benzyne.® However, it seems rather surprising
that there has been no report which deals with its
1,3-dipolar cycloaddition reactions with nitrile
oxides.

In the course of our studies on the dipolar reac-
tivity of 5-nitro-2-furohydroxamoyl chloride,” we
have reported that the thermal 1,3-dipolar cyclo-
addition procedure using hydroxamoyl chlorides
has a big advantage over the corresponding nitrile
oxide method, especially in the reactions with
acetylenic dipolarophiles. Since benzyne is regarded
as a cyclic acetylene, we attempted to apply the
same procedure to benzyne. The product obtained
was yellow crystals and the structure was confirmed
to be 3-(5-nitro-2-furyl)benzisoxazole (I) by the
elemental analyses and spectral data; the NMR
spectrum in CDCl; showed signals at 1.17¢ (mul-
tiplet, 1H) and 2.33 (multiplet, 3H), besides those
of nitrofuran ring protons at 2.50 (doublet, 1H,
J=3.8 cps) and at 2.64 (doublet, 1H, J=3.8 cps).?
We assigned the signal at 2.33r to H; aromatic
protons and that at 1.17¢ to an H, proton of the
benzene ring. The increased deshielding of H,
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compared with that of Hy is explained by the
strong paramagnetic anisotropic effect of a neigh-
bouring ether oxygen. The presence of the ultra-
violet absorption maximum in ethanol at 327 my
(e=10300) indicates that the structure of this prod-
uct is similar to 3-(5-nitro-2-furyl)-5-substituted
isoxazole (II).7

Similar treatment of m-nitrobenzhydroxamoyl
chloride also afforded the corresponding 3-(m-
nitrophenyl)benzisoxazole (III) in 109% yield.
These yields are much lower compared with those
in the cases with diazoketones and acyl azides,®
and these low yields may be explained by the
weak electrophilicity of the nitrile oxides formed
under the reaction conditions.

Whereas 1,2-dimethoxyethylene is known to be
a suitable solvent® for the generation of benzyne
by the above method, it was used in place of
dichloromethane. However, the yields could not
be improved so much.

The reaction path may involve the initial coordi-
nation of the electronegative oxygen of the nitrile
oxide with a triple bond of benzyne to form an
oxygen-carbon bonding, followed by cyclization to
benzisoxazole as indicated below:
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This mechanism is rather interesting when
compared with that of benzonitrile oxide with
nitrosobenzene!® and of nitrosobenzene with ben-
zyne,?) in both of which the reactions are thought
to be initiated by a carbon-nitrogen bonding, while
the Diels-Alder reaction of benzyne with styrene
is recently reported.1?)

Experimentall?

3-(5-Nitro-2-furyl)benzisoxazole.  5-Nitro-2-furo-
hydroxamoyl chloride,” 1.31 g (7 mmol), was dissolved
in a mixture of 1 m/ of isoamyl nitrite and 40 m/ of
dichloromethane. The solution was warmed to 55—
60°C and a solution of 1.23 g (9 mmol) of anthranilic
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acid and 1.2 ml of triethylamine in 18 m! of acetone
was added slowly to this stirred solution at the same
temperature in 1 hr. The reaction mixture was refluxed
for further 2hr until the evolution of nitrogen gas had
completely ceased. After the solvents were removed
under reduced pressure, the residue was dissolved in
chloroform and chromatographed on a silica-gel column,
using chloroform as the eluent. The first fraction afforded
0.1 g (10%,) of yellow crystals, mp 176°C, after recrystalli-
zation from ethanol.  The main products eluted from
other fractions were intractable tars.

Found: G, 57.63; H, 2.62; N, 12.129,.
C,,H,O,N,: C 57.40; H, 2.63; N, 12.179%,

3-(m-Nitrophenyl)benzisoxazole. Similarly, 109,
yield of this compound was obtained, mp 176°C. UV
AZOE mpy (g): 285 (6500), 224 (19500).

Found: G, 64.62; H, 3.35; N, 11.459%.
Cy3HO3N,: C, 65.00; H, 3.36; N, 11.669%.
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rotary dispersion recorder and on a JASCO Model IR-S
infrared spectrophotometer respectively. The NMR
spectra were taken on a Varian A-60 apparatus, with
tetramethylsilane as an internal standard, and the
chemical shifts are presented in terms of t values.




