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Synthesis of Bis(arylsulfonyl)furoxans From Aryl Nitromethyl Sulfones

1415

James L. Kelley*, Ed W. McLean and K. F. Williard

Wellcome Research Laboratories, Research Triangle Park, North Carolina 27709
Received July 15,1977

The synthesis of some symmetrically substituted bis(arylsulfonyl)furoxans from aryl nitro-

methyl sulfones is reported.
J. Heterocyclic Chem., 14,1415 (1977)

A wide variety of synthetic methods are known for the
preparation of furoxans in general which encompass intra-
molecular and intermolecular cyclizations as well as rear-
rangement reactions (1,2). Synthetically useful prepara-
tions of bis(arylsulfonyl)furoxanes such as 3 (Scheme),
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however, have been described only from (arylsulfonyl)-
acetic acids by the action of nitric acid (3), from sodium
p-Loluenesulfinate and chloropicrin (3), or from aryl diazo-
methyl sulfones and dinitrogen trioxide (4). Bis(4-toluene-
sulfonyl)furoxan has also been isolated as one of three
products from tosyldiazomethane and nitrosyl chloride
(5) and as a minor product from nitromethyl p-tolyl
sulfone and sodium nitrite (6). We report here a new and
convenient synthesis of bis(arylsulfony!) furoxans (3) by
reaction of aryl nittomethyl sulfones with nitric acid in
acetic acid.

When 2a (Scheme) was treated with nitric acid in acetic
acid at ambient temperature no reaction occurred. When
the temperature was raised Lo 60-65° for | hour, 3a was
obtained in high yield. These same conditions were used
successfully in the preparation of 3b-3e (Table 11). Not
even with the 4-acetylaminophenylsulfone (3e) was con-
comitant nitration of the aromatic ring detected. The
starting aryl nitromethyl sulfones (2) were prepared by a
modification of the method of Zeilstra and Engberts (7)
from sodium arylsulfinates and nitromethane. We found
the use of a nitrogen atmosphere to be of no advantage
and that sodium methoxide could be conveniently sub-
stituted for potassium t-butoxide.

This procedure provides a simple and efficient synthesis
of symmetrical bis(arylsulfonyl)furoxans from readily
available sodium arylsulfinates via aryl nitromethyl sulf-
ones.

EXPERIMENTAL

Melting points were taken in capillary tubes on a Mel-Temp
block and are uncorrected. Each analytical sample had ir and nmr
spectra compatible with the assigned structure and moved as a
single spot on tle. The analytical samples gave combustion values
for C, H and N within 0.4% of the theoretical.

Preparation of Aryl Nitromethy! Sulfones (2).

To a stirred, ice cold mixture of 0.10 mole of sodium meth-
oxide in 475 ml. of DMF was added dropwise a solution of 0.22
mole of nitromethane in 25 ml. of DMF. After 0.5 hour, 0.10
mole of the sodium arylsulfinate and 0.10 mole of iodine was
added lo the white mixture. The orange reaction mixture was
then stirred at ambient temperature overnight, after which a con-
centrated solution of sodium sulfite in water was added until the
dark color had disappeared. The reaction was poured over 1 1. of
ice water and acidified with dilute hydrochloric acid. The pre-
cipitate was collected, dissolved in 300 ml. of benzene, washed
with three 100 ml. portions of water, dried (magnesium sulfate)
and spin evaporated in vacuo lo give the crude product. This
material generally contained a contaminant which remained at the
origin on tlc on silica gel with ethyl acetate-hexanes:1-2, but the
material was quite satisfactory for the next reaction. Recrystal-
lization from the appropriate solvent gave the analytical samples.

Preparation of Bis(arylsulfonyl)furoxans (3).

A stirred mixture of 0.10 mole of 2, 70 ml. of acetic acid, and
35 ml. of 90% nitric acid were heated at 60-65° for 1 hour. The
cooled reaction mixture was poured over 600 ml. of ice water, and
the resultant precipitate was collected and recrystallized.
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