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A new, mild and efficient process is developed for the synthesis of alkyl 1,3-dihydro-3-oxo-2,1-benzisox-
azole-4-carboxylates through the reduction of 3-nitrophthalic anhydride by SnCl2 in different alcohols.
The synthesis of benzisoxazoles bearing a sulfonamide functionality is also reported. The structure of sul-
fonamide 8d is confirmed by X-ray diffraction analysis.
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Reduction of aromatic nitro compounds to the corresponding
amines is an important transformation in synthetic organic chem-
istry. Numerous methods for the direct reduction of aromatic nitro
compounds to amines have been well documented.1–3

We reported previously the reduction of some nitroindazoles
with anhydrous SnCl2 in various alcohols, in the presence of aryl-
sulfonyl chlorides and pyridine.4 Thus, we observed a new kind
of transformation: 4-, 6- and 7-nitroindazoles, by the action of
SnCl2/EtOH, gave 4- or 7-ethoxy aminoindazoles, probably via an
oxidative nucleophilic substitution of hydrogen (ONSH),5 together
with the expected 4-, 6- and 7-aminoindazoles (Scheme 1).

As significant degradation of the obtained aromatic primary
amines was observed, we decided to protect them by treatment
with an arylsulfonyl chloride in the presence of pyridine. Arylsulfo-
nyl chlorides were chosen in our previous studies, and we found
that N-[7(6)-indazolyl]arylsulfonamides6 showed important anti-
proliferative activity against some human and murine cell lines.

As an extension of these results, in the present work, we inves-
tigated the reduction of other aromatic nitro compounds under
similar experimental conditions. Thus, we report our detailed stud-
ies on the reduction of 3-nitrophthalic anhydride by SnCl2 in differ-
ent alcohols.
ll rights reserved.
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kib).
The reduction of 3-nitrophthalic anhydride (4) afforded, in all
cases, a mixture of two compounds: the expected amine 57 and,
interestingly, as a function of the present alcohols, the unexpected
compounds 6a–d. On the basis of 1H, 13C NMR and MS data, we
propose compounds 6a–d as alkyl 1,3-dihydro-3-oxo-2,1-benzis-
oxazole-4-carboxylates (Scheme 2). No trace of the alkoxy
aminophthalic anhydride 7 was found.

In the literature, the only successful cyclisation giving 2,1-ben-
zisoxazolinone was the reduction of 3-nitrophthalic acid reported
by Woolley in a 1958 patent.8

As shown in Table 1, the reduction of compound 4 with SnCl2 in
different alcohols led to different yields of products 5 and 6 after
separation by flash chromatography. We observed that, the reduc-
X  = Cl, Br
R' = H, CH3, -CH2-CH=CH2
Ar = 4-CH3C6H4-, 4-CH3OC6H4-

Scheme 1. Reduction of nitroindazoles with SnCl2 in ethanol.
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Table 1
Reduction of 4 with SnCl2 in different alcohols

R Yield of 5a (%) Mp (�C) Yield of 6a (%) Mp (�C)

CH3 42 250–252 44 (6a) 103–105
CH3CH2 28 — 35 (6b) 88–90
CH3(CH2)2 31 — 36 (6c) 42–44
CH3(CH2)3 26 — 37 (6d) 44–46

a Isolated yield after separation by flash chromatography.
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Scheme 3. A plausible mechanism for the reduction of 3-nitrophthalic anhydride
with SnCl2 in different alcohols.
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Scheme 2. Reduction of 3-nitrophthalic anhydride with SnCl2 in different alcohols.
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Table 2
Reduction of 4 in different alcohols and protection with arylsulfonyl chlorides in pyridine

Entry R R0 Yield of 8a (%)

1 CH3 CH3 42 (8a)
2 CH3 CH3O 46 (8b)
3 CH3CH2 CH3 40 (8c)
4 CH3CH2 CH3O 48 (8d)
5 CH3(CH2)2 CH3 36 (8e)
6 CH3(CH2)2 CH3O 50 (8f)
7 CH3(CH2)3 CH3 38 (8g)
8 CH3(CH2)3 CH3O 46 (8h)

a Isolated yields over the two steps after separation by flash chromatography.
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tive heterocyclisation reaction of 4 in the presence of methanol as
the solvent gave the benzisoxazole with the best yield (44%). Pre-
sumably, this could be related to the ability of methanol to dissolve
SnCl2. Stoichiometrically, this reaction requires just 2 equiv of
SnCl2 for the reduction of the nitro group, but in practice, a large
excess gave better yields and reduced the reaction times.

The formation of alkyl 1,3-dihydro-3-oxo-2,1-benzisoxazole-
4-carboxylates 6a–d can be explained by the mechanism shown
in Scheme 3. The reduction of 3-nitrophthalic anhydride with
tin(II) chloride in a protic solvent such as an alcohol presumably
proceeds by way of the hydroxylamine-like intermediate A, which
in turn undergoes an intramolecular cyclisation (an SNAc process),
followed by esterification of the intermediate acid B to give the
products 6a–d.

1,2-Benzisoxazoles and their derivatives show interesting phar-
macological and biological activities.9 One such example bearing a
sulfonamide functionality is Zonisamide (benzo[d]isoxazol-3-
ylmethanesulfonamide) which is used as an antiepileptic drug.10

Along these lines, and searching for the synthesis of new 1-aryl-
sulfonyl-1,3-dihydro-3-oxo-2,1-benzisoxazoles, which are useful
for biological screening, we examined the reduction of 3-nitroph-
thalic anhydride (4) with SnCl2 in different alcohols, followed by
coupling of the obtained amines with various arylsulfonyl chlo-
rides in pyridine.11,12 However, in all cases, we isolated a mixture
of the two sulfonamides 8 and 9 in good to excellent combined
yields (57–84%; Scheme 4 and Table 2). We are now investigating
the experimental conditions in order to address the course of the
reaction, essentially towards the formation of the most interesting
compounds 8a–h.

The structures of products 8 and 9 were determined from their
1H NMR and 13C NMR spectra and by MS. The structure of 8d was
further confirmed by X-ray diffraction analysis13 (Fig. 1).

In summary, we have described an efficient synthesis of some
new alkyl 1-arylsulfonyl-1,3-dihydro-3-oxo-2,1-benzisoxazole-4-
carboxylates and 4-arylsulfonamido-1,3-isobenzofurandiones by
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Mp (�C) Yield of 9a (%) Mp (�C)

75–77 38 (9a) 96–98
129–131 35 (9b) 114–116
93–95 32 (9a) 96–98
122–124 36 (9b) 114–116
44–46 26 (9a) 96–98
58–60 31 (9b) 114–116
59–61 19 (9a) 96–98
80–82 30 (9b) 114–116



Figure 1. X-ray crystal structure of compound 8d.
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simple reduction of 3-nitrophthalic anhydride in different alcohols,
and protection with an arylsulfonyl chloride. This appears to be a
general method to prepare new building blocks of possible interest
in medicinal chemistry.

Of particular interest appears the formation of compounds 8. As
a matter of fact, their benzene ring is substituted with an arylsulf-
onamide functionality which represents a very ‘important’ phar-
macophore,14 and by an ester functionality that can be modified
by a series of SNAc (nucleophilic acyl substitution) reactions, or
via different reduction or coupling processes. Moreover, com-
pounds 9 present interesting modes of reactivity strictly related
to the presence of a heterocyclic ring.
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