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A novel method for the synthesis of 4(3H)-quinazolinones
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Abstract—Condensation of anthranilamide with aryl, alkyl or heteroaryl aldehydes in refluxing ethanol and the presence of CuCl,
afforded the corresponding 2-substituted quinazolinones in excellent yields.

© 2004 Elsevier Ltd. All rights reserved.

Quinazolinone derivatives have drawn much attention
due to their broad range of pharmacological activities,’
for example, anticancer,” antiinflammatory,® anticon-
vulsant* and antidituric® activities. Therefore, consider-
able efforts have been made to explore new simple and
direct approaches towards the construction of 4(3H)-
quinazolinone skeletons, for example, via cyclization of
o-acylaminobenzamides,® amidation of 2-aminobenzo-
nitrile followed by oxidative ring closure’ and Pd-cata-
lyzed heterocyclization of nitroarenes.® However, most
of the reported methods suffer from tedious procedures
and often from low yields. Therefore, simpler and high
yield approaches towards this valuable nucleus is much
desirable.

Herein, we want to present a high yield condensation of
aryl, alkyl and heteroaryl aldehydes with anthranilamide
to 4(3H)-quinazolinones. In the present study, the
intermediate Schiff bases 2a-g were synthesized within
3h via condensation of anthranilamide 1 with the cor-
responding aldehyde in ethanol in 82-91% yields. The
latter were converted within 2h to the corresponding
4(3H)-quinazolinones 3a-g in the presence of 3 equiv of
copper chloride in refluxing ethanol.

Alternatively, these quinazolinone derivatives can also
be prepared via one-pot procedure. Thus, anthranil-
amide, aldehyde and copper chloride were allowed to
react in refluxing ethanol for 2-3h to yield the corre-
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sponding 4(3H)-quinazolinones 3a-g in 79-88 overall
yield (Table 1). Typically, anthranilamide (1 mmol) was
stirred with furfural (1.2mmol) and copper chloride
(3 mmol) in ethanol (100mL) at 70-75 °C for 3 h to yield
after conventional work up the 2-furan-2-yl-3H-quin-
azolin-4-one 3g in 86% yield (Scheme 1).

Although, 2-substituted-4-quinazolinone nucleus has
been similarly synthesized via condensation of anthra-
nilamides with aldehydes followed by oxidation reaction
using NaHSO3® or DDQ! in good yields. Our present
method has the advantage of the low temperature nee-
ded to achieve complete conversion of the anthranil-
imide to the quinazolinone derivatives.'! The use of high
temperature may produce complex decomposition mix-
tures.!%

In conclusion, an easy and simple method for 2-substi-
tuted-4(3 H)-quinazolinones is reported. Efforts are cur-
rently under way to elucidate the mechanism of the
conversion, especially the involvement of the copper

Table 1. Reaction conditions and yields of the quinazolinone 3a—e

Entry Solvent Time (h) Yield (%)
a Ethanol 3 82
a Methanol 3 71
a 2-Propanol 3 77
b Ethanol 2 88
c Ethanol 2.5 84
d Ethanol 3 79
e Ethanol 2 85
f Ethanol 3 81
g Ethanol 3 86
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Scheme 1. Reagents and conditions: (i) RCHO, EtOH, 70 °C, 3 h; (ii) CuCl,, EtOH, 70°C, 3 h.

salt, and extend this principle of reaction for the
straightforward access to other heterocyclic systems.
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General procedure for quinazolinone: A mixture of anthra-
nilimide (3 mmol), CuCl, (3mmol) and the appropriate
aldehyde (3.3 mmol) in ethanol (10mL) was refluxed for
2-3 h. The reaction mixture was then allowed to cool to rt,
the solvent was removed in vacuo, and the crude product
was purified by column chromatography over silica gel to
provide pure quinazolinone in high yields (Table 1).
Selected data; compound 2g (intermediate 2g was purified
by column chromatography for spectroscopic analysis): off
white prisms, mp 162-164 °C (from ethanol), EI-MS; m/z
212, '"H NMR (250 MHz, DMSO-d;) 6: 5.82 (s, 1H, NH),
6.3 (br d, 1H, furyl), 6.43 (s, 1H, NH), 6.75 (m, 2H, furyl),
7.29, 7.67 (m, m, 2H, 2H, phenyl), 8.50 (s, 1H, N=CH);
BC NMR (250 MHz, DMSO-dy) 6: 105.7, 108.9, 113.5,
115.8, 125.9, 131.9, 141.3, 145.7, 153.1, 161.9. Compound
3g: off white prisms, mp 218-220°C, EI-MS; m/z 212, 'H
NMR (250 MHz, DMSO-ds) 6: 6.98 (dd, 1.0, 2.3Hz, 1H,
furyl), 7.70-8.38 (m, 6H, phenyl+furyl), 12.76 (s, 1H, NH);
BC NMR (250MHz, DMSO-ds) &: 112.0, 114.0,
120.6, 125.4, 125.9, 126.7, 134.1, 143.5, 145.5, 146.1,
148.1, 161.0.
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