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Abstract

Reaction of 3-arylimino-2-indolinones 1 with m-chloroperbenzoic acid in CH2Cl2 or methanol at 0�C
leads to the corresponding 3-aryl-2,4(1H,3H)-quinazolinediones 4 and (2-arylcarbamoyphenyl)carbamic
acid methyl ester 5, respectively. These conversions proceed through 4-arylimino-(1H,4H)-3,1-benzoxazin-
2-one 2 and its ring-opened isocyanate carboxamide isomer 3 as key intermediates. # 2000 Elsevier
Science Ltd. All rights reserved.
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The synthesis of 3-aryl-2,4-quinazolinediones are of current interest from both pharmacological
and chemical aspects.1 These compounds are prepared by various methods.2 Most of these
methods involve rearrangement of di�erent starting materials.3

Recently, we have reported the preparation of 3-arylimino-2-indolinones 1 and their applications
for the synthesis of several types of heterocyclic systems.4 As a continuation of this work, we wish
to report the rearrangement and mechanism of the formation of 3-aryl-2,4(1H,3H)-quinazoline-
diones 4 from oxidation of isatin-3-imines 1 with m-chloroperbenzoic acid (m-CPBA).
When 3-arylimino-2-indolinones 1a±d reacted at 0�C with m-CPBA in CH2Cl2 the expected

N-aryl-2,4-quinazolinediones 4a±dwere obtained. This oxidation had been reported with hydrogen
peroxide in alkaline solution.5 The product 4 was easily separated on silica gel from impurities by
dry ¯ash chromatography.6 The impurities were unstable compounds and decomposed during the
separation process. However, when these impurities were heated in methanol, (2-arylcarbamoy-
phenyl)carbamic acid methyl ester 5 was obtained in low yield. When imine 1 was treated with
m-CPBA in methanol, carbamate 5 was also obtained in high yield (Scheme 1). The results are
summarized in Table 1. On the other hand, when carbamate 5 was heated to its melting point,
ring closure occurred, and the quinazolinediones 4 were obtained.
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A possible mechanism for the conversion of 1 to 4 is through 4-imino-(1H,4H)-3,1-benzoxazin-
2-one 2 as a product of Baeyer±Villiger oxidation followed by rearrangement of 2 to the isocyanate
carboxamide intermediate 3 as proposed in Scheme 1. Recently, a similar rearrangement was
reported for 4-imino-4H-3,1-benzoxazines to 4-quinazolinones via amidine carboxamides.7

The separation and puri®cation of 2 was not possible; 2a is the only example that has been
reported as a likely intermediate; however, the authors were not sure of the actual structure of
2a.12 The formation of intermediates 3 by a ring-opening has not been reported. However, the
intermediates have previously been obtained by a variety of methods. N-Aryl-2,4-quinazoline-
dione 4 has been obtained through this intermediate by: (i) the pyrolysis of 1-phenyl-5-(o-carboxy-
phenyl) tetrazole;13a (ii) the reaction of isatoic anhydride with SOCl2 or PCl5 and then treatment

Scheme 1.

Table 1
The preparation and yield of 3-aryl-2,4(1H,3H)-quinazolinediones 4 and (2-arylcarbamoylphenyl)-

carbamic acid methyl ester 5 and N-methyl-4-(p-tolylimino)-(1H,4H)-3,1-bezoxazine-2-one 7
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with 1 equivalent of amine;13b (iii) the reaction of N-mesyloxy phthalimide with aniline and triethyl-
amine;13c and (iv) the reaction of imino-phosphorane with carbon dioxide.9 However, none of
these authors have proved the structure of their intermediates. A hydrogen shift and formation of
isocyanate 3 must be considered for the rearrangement of 2 into 4. This isocyanate intermediate
3 can cyclize spontaneously to give 4, or methanol attacks the isocyanate to generate carbamate 5.
In support of the proposed mechanism, when N-methyl-3-(p-tolylimino)-2-indolinone 6 was

treated in CH2Cl2 or MeOH with m-CPBA under the same reaction condition, the new com-
pound N-methyl-4-(p-tolylimino)-(1H,4H)-3,1-benzoxazin-2-one 7 was obtained (Scheme 2). In
this case, the formation of an isocyanate is impossible (Table 1).

The preparation of 3-phenyl-2,4(1H,3H)-quinazolinedione 4a from oxidation of 1a is representa-
tive. The imine 1a (2 mmol) in CH2Cl2 (25 ml) was cooled to 0�C in an ice-bath and m-CPBA (2.4
mmol) dissolved in the same solvent (25 ml) was added dropwise to a vigorously stirred solution.
After 45 min at 0�C, some of the product 4 was precipitated and was ®ltered, and the ®ltrate was
poured into water. Dichloromethane (50 ml) was added and the organic layer was separated,
washed (1 M Na2SO3, 2 M NaHCO3) and dried (Na2SO4). The rest of product 4 was obtained by
evaporation of solvent at low pressure. The pure product 4a was easily separated on silica gel by
dry ¯ash chromatography using hexane/ethyl acetate6 or the crude product was recrystallized
from methanol.
Satisfactory mass and 13C NMR spectra were obtained for 4, in good agreement with the

reported values.14 The structures of 5a±d and 7 are supported by 1H and 13C NMR. HH COSY
and CH COSY provided additional support for assignments of protons and carbons of structures
4,15 516 and 7.17

Due to the simplicity of the experimental one-pot procedure and mild conditions, the synthesis
of various compounds 4, 5 and 7 by this method is e�cient. Compounds 4 and 5 have been tested
againstMycobacterium avium, which is themost common systematic bacterial infection complicating
AIDS, but were not found to be active.1a Recently, it was reported that the replacement of the
oxygen in the heterocyclic ring resulted in a decrease or loss of antimycobacterial activity.1b There-
fore, the new compound 7may be an active substance in this regard and will be tested in due course.
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