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Oxidation of Nitrobenzofuroxans

By JoseEpn H. Bover and CHORNGBAO Huang
(Department of Chemistry, University of Illinois, Chicago Civcle Campus, Chicago, Illinois 60680)

Summary Monoperoxosulphuric acid oxidized 4-nitro-

benzofuroxan into 1,2,3-trinitrobenzene (809,) and
4 6-dinitrobenzofuroxan into 1,2,3,5-tetranitrobenzene
(100%).

OXIDATION of 4-nitro- (1)! and 4,6-dinitro-benzofuroxan
(3)' into 1,2,3-trinitrobenzene (2), m.p. 120—122°C?
(80%) and 1,2,3,5-tetranitrobenzene (4), m.p. 129—130 °C,3
(999%,) extends the only previous oxidation of a furoxan into
a dinitro-compound,* and in combination with the nitration

of benzofuroxan,! provides a preparative route to vicinal
trisubstitution.

The highly efficient oxidations,t (1) — (2){ and (3) — (4)®
were brought about by a large excess (> 50 molar) of
hydrogen peroxide (909%,) in sulphuric acid (98%,) at 25 °C
for 2 days. When polyphosphoric acid replaced sulphuric
acid the yield of the tetranitrobenzene (4) was moderate
(449%,) but in mixtures of the two acids the yield increased
with increasing sulphuric acid content and was quantitative
with 809, sulphuric acid alone.

+ CAUTION : 90 % hydrogen peroxide is dangerous. Each reaction was repeatedly carried out on a scale (1-—2 mmol) which called
for less than 3 ml (140 mmol) of 909, hydrogen peroxide without mishap.

1 Compound (2), § (EtOAc): 8-60—8-75 (d, 2H) and 8-:05—8-30 (t, 1H); m/e (70ev): 213 (M*); compound (4) § (CDCl,): 9-3 (s); m/e

(70 ev): 258 (M+).
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Trifluoroperoxyacetic acid by itself or mixed with
concentrated nitric acid failed to react with 4,6-dinitro-
benzofuroxan but a mixture of trifluoroacetic and nitric
acids and hydrogen peroxide in polyphosphoric acid trans-
formed the furoxan (3) into the tetranitrobenzene (4) in
trace amounts.

Benzofuroxan was oxidized into o-dinitrobenzene (209,)
by both trifluoroperoxyacetic? and monoperoxosulphuric
acid (there was extensive degradation); however, the
furoxans (1) and (3) resisted oxidation by trifluoroperoxy-
acetic acid and were recovered. Diminished attraction
between the furoxan ring and electrophilic peroxide is the
expected result of electron withdrawal into the nitro-
substituent(s); however, this could be partially balanced by
neighbouring group participation by the 4-nitro-substituent
(see Scheme), an effect previously assumed to be operative
in the degenerate rearrangement of 4-nitrobenzofuroxan and
similar rearrangements.® It was assumed that the oxygen
atoms were introduced in separate steps. Isomerization
during or after the first stage of the oxidation of the furoxans
(1) or (3) into the nitroso-compounds (7) or (8) was not
detected; however, we assume that a facile oxidation of a
nitrosoarene into a nitroarene is one step in the reactions.
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