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Malonic acid as a catalyst for efficient and simple synthesis of 2,3-
dihydroquinazolin-4(1H)-ones in green solvent
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Abstract: A efficient method has been developed for the synthesis of 2-substituted 2,3-dihydroquinazolin-4(1H)- ones using 10
mol% malonic acid as a catalyst. It was prepared via condensation of 2-aminobenzamide with aldehydes or ketones in water
and ethanol (1:1) at room temperature. The reaction proceeded in a short period of time with excellent yields.

Keywords: Malonic acid, 2-aminobenzamide, aldehyde, ketone, 2,3-Dihydroquinazolin-4(1H)-ones.

Introduction

2,3-Dihydroquinazolin-4(1H)-ones, an important
class of heterocyclic compounds influence numerous
cellular processes. This is exemplified by their broad
range of pharmacological properties, for example,
anticancer, antitumor, antibiotic, antidefibrillatory,
antipyretic, analgesic, antihypertonic and diuretic
activities [1-11]. Several methods for the synthesis of
these compounds have been reported. Among them, the
general method includes condensation of aldehydes or
ketones with 2-aminobenzamide in the presence of acid
catalysts, such as Sc(OTf)z [12], NH,CI [13], p-TsOH
[14], CuCl; [15] and [Bmim]PFs [16]. However, most
of reported methods suffer from some limitations such
as long reaction times, harsh reaction conditions, low
yields, tedious workup and multistep reaction, some of
them had to be performed in harmful organic solvent.
Thus, development of a facile, atom-efficient, and eco-
friendly method is highly desirable.

malonic acid is one of these homogeneous catalysts.
The calcium salt of malonic acid occurs in high
concentrations in beetroot, also malonic acid is
inexpensive, commercial availability, nontoxic, water-
solubility organoacid, has been widely used in organic
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reactions. Attracted our attention a due to its non-
hazardous nature and easy removal from the reaction
mixture, for example, via simple filtration. In this
paper, we report a novel, simple and efficient procduer
for the synthesis of 2,3-dihydroquinazolin-4(1H)-ones
via the condensation reaction of 2-aminobenzamide
with aldehyde and ketone in the presence of amount
catalytic of malonic acid in EtOH/H,O (1:1) at room
temperature (Scheme 1).
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Scheme 1: synthesis of 2,3-dihydroquinazolin-4(1H)-ones
Results and discussion

The reaction of  2-aminobenzamide  with
benzaldehyde as a model experiment was examined in
different solvents to get an insight into the solvent
effect on the yields and reaction times (Table 1). As
the result, absolute ethanol and water (1:1) were
preferred over other solvents because of its non-
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toxicity and low-cost, short reaction time and high 9 o 9
yleld NHz )k Malonic acid (10 mol%) NH
A A R R? H,0:Ethanol (1:1), r.t. /ERZ
Table 1: The solvent effects on time and yield of the NH, N R
reaction of 2-aminobezamide with benzaldehyde® 1 2 3a:]
Entry Solvent Time  Yield® (%) . Aldehyde  Time "% yieige P ,(\;CFZ’
(min) MY or ketone (min) (%) [o'é Ref’
1 H,0 8 84 49
2 EtOH 15 70 Ox M
3 MeOH 5 60 219/ [220-
1 5 3a 97 2221Y
4 EtOAC 50 45
5 CH:CN 10 79
6 EtOH /H,0(1:1) 5 97 O
? Reaction condition: 2-aminobenzamide (1 mmol), benzaldehyde 202/[203-
(1 mmol), malonic acid (10 mol%), solvent (1:1) (4 ml). ® Isolated 2 4 3b 93 205]'8
yield.
We tried to optimize the amount of malonic acid for cl
the reaction between benzaldehyde and 2-
aminobenzamide in EtOH/H,O (1:1) at room oM
temperature (Table 2). As can be seen in table 2, 3 o 5 9g  204/[200-
maximum yield was obtained with 10 mol% of the 3 204
catalyst.
Table 2: Optimization of the amount of malonic acid for the oM
i H i
reaction between benzaldehyd and 2-aminobenzamide . . o 211/[212-
Entry Catalyst (mol%) Time Yield® 3d 214]%
(min) (%) OMe
1 2 12 87 OMe
(©) H
2 > ° % 218/[219
5 4 3 % s
3 10 5 97 e ]
OMe
4 15 5 97 OH
5 20 5 95 m
_ _ _ _ 6 . "oy af op AP
7 Reaction condition: 2-aminobenzamide (1 mmol), benzaldehyde (1 213]
mmol), malonic acid (X mol%), water:ethanol (1:1) (4 ml). ® Isolated o
yield.
The result from the reaction of 2-aminobenzamide
and various aromatic aldehydes and ketones in EtOH
/H,O shown in Table 3. Aldehydes with electron- O~ _H
deficient and/or electron-releasing group reacted
efficiently with 2-amino benzamide to give the 7 10 81 204/[203-
ding of 2,3-dihydroquinazolin-4(1H)-ones i 205
corresponding of 2,3-dihydroquinazolin-4(1H)-ones in 39
high to excellent yields.

N(Me),
Table 3: Synthesis of 2,3-dihydroquinazolin-4(1H)-ones by
the reaction of 2- aminobenzamide with aldehydes and
ketones in the presence of 10 mol% Malonic acid
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Os_ _H
180/[180-
8 5 3h 96 187] 18
OMe
H o)
224/[224-
9 2 3i %3 205]%
Me
o]
223/[224-
10 é 8 3] 84 226] 2

? Isolated yield.

Conclusion

In conclusion, we have reported a new efficient
catalyst for the synthesis of 2,3-dihydroquinazolin-
4(1H)-one  through cyclocondensation of  2-
aminobenzamide with aromatic aldehyde and ketone
using Malonic acid as catalyst. Green solvent and
catalytic, mild reaction condition, short reaction time
and simple workup are several advantage of this
methodology.

Experimental

Melting points and IR spectra were measured on an
Electrothermal 9100 apparatus and a JASCO FT/ IR-
460 plus spectrometer, respectively. All reagents and
solvents obtained from Fluka and Merck were used
without further purification.

General procedure for the synthesis of

dihydroquinazolin-4(1H)-ones 3a-j:

2,3-

To a solution of 2-aminobenzamide 1 (1 mmol) and
aldehyde or ketone 2 (1 mmol) in 4mL EtOH/H,O
(1:1), malonic acid 10mol% was added and the
reaction mixture was stirred for the time indicated in
Table 3. The progress of reaction was monitored by
TLC (ethyl acetate:n-hexane, 1:3). After completion of
the reaction, solvent was removed and the solid residue
was washed with EtOH. The obtained solid was
collected by filtration and purified by recrystallization
from EtOH. Product were characterized by comparison
of their physical and spectral data with those of
authentic samples.

2-(2-Chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one

(3c): White solid; m.p. 204 °C; IR: v 3362, 3194,
1646, 1614, 1503, 1484, 1188, 1031, 822, 745 cm™.
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2-(3,4-Dimethoxyphenyl)-2,3-dihydroquinazolin-
4(1H)-one (3d): White solid; m.p. 211 °C;IR: v 3356,
31812, 1655, 1614, 1504, 1460, 1140, 1024, 822, 759
cm™.

2-(4-Methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one
(3h): White solid; m.p. 180 °C; IR: v 3298, 3182,
1653, 1612, 1509, 1488, 1175, 1032, 835, 757 cm™.
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