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A novel and one-pot synthesis of 2-aryl/alkyl-4(3H)-quinazolinones is described. The in situ prepared
amidoximes from the reaction between nitriles and hydroxylamine are condensed with anthranilic acids
under solvent- and catalyst-free conditions to produce the title compounds in excellent yields.
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4(3H)-Quinazolinones, an important class of fused heterocyclic
compounds,1,2 have attracted much synthetic attention because of
their wide range of pharmacological and therapeutic activities such
as anticancer,3 antiinflammatory,4 anticonvulsant,5 antiulcer,6 and
hypolipidemic.7 Some quinazolinones have been reported as po-
tent chemotherapeutic agents in the treatment of tuberculosis.8

The bioactive natural products, febrifugine and isofebrifugine, con-
tain a quinazolinone moiety and possess antimalarial activity.9,10

The most common approach for the preparation of 2-aryl/alkyl-
4(3H)-quinazolinones involves amidation of anthranilonitrile,
anthranilic acid, or anthranilamide followed by cyclization of the
resulting intermediate.11–13 Other methods involve condensation
of imidates with anthranilic acid,14,15 hetero-Diels–Alder
reaction of 1-aryl-4-dimethylamino-2-phenyl-1,3-diaza-1,3-but-
adienes and phenyl isocyanate,16 reaction of nitriles with lithiated
anthranilamides,17 thermolysis of 3-arylideneamino-1,2,3-benzo-
triazin-4-ones,18 and direct condensation of aldehydes and anthra-
nilamide or its derivatives in the presence of CuCl2.19 However,
most of these multi-step procedures have significant drawbacks
such as long reaction times, low yields of the products, harsh reac-
tion conditions, difficult work-up, and the use of expensive and
environmentally toxic catalysts, reagents, or media. Furthermore,
some of the starting materials have to be synthesized and purified
first, hence these methods are time-consuming. The development
ll rights reserved.
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of simple and efficient methods for the synthesis of 4(3H)-quinaz-
olinones is therefore desirable.

Taking into account the pharmacological importance of
4(3H)-quinazolinones, and as part of our continuing efforts on
the development of new routes for the preparation of biologically
active heterocyclic compounds,20 we have recently focused on
improving the synthesis of this nucleus.

Herein we report a novel synthesis of 4(3H)-quinazolinones via
a one-pot reaction. Thus, a mixture of a nitrile 1 and hydroxyl-
amine was converted in situ into amidoxime 2. Next, the amidox-
ime was condensed with anthranilic acids 3 under solvent- and
catalyst-free conditions to produce 2-aryl/alkyl-4(3H)-quinazoli-
nones 4a–s in 85–93% yields (Scheme 1).

The reactions were carried out by first heating the mixture of
the nitrile and hydroxylamine under solvent-free conditions. After
nearly complete conversion into an intermediate presumed to be
amidoxime 2 (as indicated by TLC), the anthranilic acid 3 was
added to the reaction mixture which was heated for a further 2 h
at 150 �C. 1H NMR analysis of the reaction mixtures clearly indi-
cated formation of 4(3H)-quinazolinones 4 in excellent yields.21

When the reaction was performed by heating a mixture of a ni-
trile, hydroxylamine, and an anthranilic acid via a one-step proce-
dure, the corresponding 4(3H)-quinazolinone was obtained in
much lower yields on the basis of NMR analysis of the reaction
mixture. On the other hand, when hydroxylamine was omitted
from the reaction mixture, the corresponding 4(3H)-quinazolinone
was formed in much lower yields under the same conditions.
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4 R X % Yield a

a C6H5 H 90 
b 4-H3CC6H4 H 91 
c 4-FC6H4 H 92 
d 3-ClC6H4 H 87 
e 4-ClC6H4 H 91 
f 4-BrC6H4 H 85 
g 4-CH3OC6H4 H 89 
h 4-O2NC6H4 H 90 
i C6H5 Cl 88 
j 4-H3CC6H4 Cl 90 
k 4-FC6H4 Cl 92 
l 3-ClC6H4 Cl 86 

m 4-ClC6H4 Cl 90 
n 4-CH3OC6H4 Cl 88 
o CH2C6H5 H 93 
p CH2C6H5 Cl 90 
q CH2CH2C6H5 H 92 
r CH2CH2C6H5 Cl 88 
s CH2CH2CH3 H 89 

a Isolated yield

Scheme 1.

M. Adib et al. / Tetrahedron Letters 51 (2010) 30–32 31
When the reactions were carried out using an amine such as
aniline or benzylamine, instead of hydroxylamine, a complex mix-
ture was obtained and most of the anthranilic acid, the nitrile, and
the amine were recovered unchanged. The nucleophilicity of these
amines is less than that of hydroxylamine and amidoxime forma-
tion is not possible as a result.

The structures of the isolated products were confirmed by ele-
mental analyses and from spectral data (mass, 1H, and 13C NMR
spectra) and by comparison of their mp values with those of
authentic samples.21

In conclusion, we have developed a novel and one-pot reaction
of nitriles, hydroxylamine, and anthranilic acids for the preparation
of 4(3H)-quinazolinones of potential synthetic and pharmacologi-
cal interest. The simplicity of the starting materials, excellent
yields of the products, fairly fast reaction time, neutral reaction
conditions as well as solvent- and catalyst-free conditions are the
advantages of this method. Furthermore, product isolation does
not require purification by column chromatography. We believe
that this experimentally simple approach could be a useful addi-
tion to reported methods.11–19,22
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