
INTRODUCTION

Quinazolinone and its synthetic analogues are important

heterocycles that attracted much attention due to their wide

range of pharmaceutical and biological activities, such as

antituberculos, antiinflammatory, anticancer, antibacterial and

antifungal1-5.

2,3-Dihydroquinazolin-4(1H)-ones, especially the 2-aryl

substituted derivatives, are one of the important analogues,

which have been found to exhibit a broad spectrum of biolo-

gical activities such as anticancer, antifungal, diuretic, antifibri-

llatory and choleretic activities6,7. The same scaffold can also

be found in some alkaloids isolated from traditional Chinese

medicine8. Moreover, 2,3-dihydroquinazolin-4(1H)-ones can

easily be oxidized to quinazolin-4(3H)-ones and the latter is

another class of molecules with different pharmacological

activities from those of its dihydro analogues6,9.

The synthetic methodologies of 2,3-dihydroquinazolin-

4(1H)-one derivatives have drawn much attention since 1960s

due to their great importance. Amongst various methodologies

reported for the preparation of quinazolins, there are three

typical ways: (1) One-pot processes employing isatoic anhy-

dride, ammonium and aldehyde as reactants10; (2) Reductive

cyclization of o-nitrobenzamide using metallic reagents, which

was always not environmental-friendly method11; (3) Third

approach involves a condensation followed by a cyclodehy-

dration between anthranilamide and aldehydes 6,10(a),12. However,

most of the reported protocols suffer from lengthy procedures

and/or low yields and vigorous conditions10(c),12. Although hour

used p-toluenesulfonic acid as a catalyst to get 2,3-dihydro-

quinazolin-4(1H)-ones under room temperature, it was mixed

Efficient and Mild Synthesis of 2-Aryl-Substituted 2,3-

Dihydroquinazolin-4(1H)-Ones Catalyzed by NaHSO4

XIA LIU
*, DA-HUA HU and HONG SHEN

Department of City Science, The City Vocational College of Jiangsu, Nanjing 210017, P.R. China

*Corresponding author: E-mail: liuxia_1107@163.com

Asian Journal of Chemistry;   Vol. 24, No. 3 (2012), 1365-1367

(Received: 11 May 2011; Accepted: 12 November 2011) AJC-10662

Sodium hydrogen sulfate efficiently catalyzed in the condensation of anthranilamide with aromatic aldehydes under room temperature to

afford 2-aryl-2, 3-dihydroquinazolin-4(1H)-ones in good yields and high purity. This methodology offers significant improvements with

regard to the yield of products, inexpensive reagents and green aspects by avoiding toxic catalysts.

Key Words: NaHSO4, 2,3-Dihydroquinazolin-4(1H)-ones, Room temperature, Environmentally friendly.

with quinazolin-4(3H)-ones6. Thus, a highly selective catalyst

for the synthesis of quinazolins still remains a highly desired

goal in organic synthesis.

In this paper, we report an efficient process of anthra-

nilamide with aldehyde catalyzed by NaHSO4 at room tempe-

rature in ethanol affording 2,3-dihydroquinazolin-4(1H)-ones

in good yields and high purity.

EXPERIMENTAL

Solvents and reagents were commercially sourced and

used without further purification or preparation. Melting points

were taken on a Fischer-Johns micro hot-stage apparatus. 1H

NMR and 13C NMR spectra were recorded on a VARIAN

Mercury plus-300 instrument using tetramethylsilane (TMS)

as an internal standard and DMSO-d6 as the solvent at room

temperature. Chemical shifts are given in d relative to tetra-

methylsilane, coupling constants (J) values are given in

Hz. Mass spectra were measured with thermo finnigan LCQ-

advantage.

General procedure for preparation of 3a-h: A mixture

of anthranilimide (1 mmol), NaHSO4 (0.5 mmol) and appro-

priate aldehyde (1 mmol) in EtOH (5 mL) was stirred at room

temperature. The progress of the reaction was monitored by

thin-layer chromatography (TLC). After completion, the ethanol

was concentrated to dryness under vacuum. Water (15 mL)

was added and the mixture was stirred for 2 min. The corres-

ponding solid product was obtained through simple filtering,

which was purified by chromatography over silica gel or

recrystallized from ethanol.

Spectral data of the newly synthesized unreported comp-

ounds 3f-h are given below:



2-(2-Chloro-6-fluorophenyl)l-2,3-dihydroquinazolin-

4(1H)-one (3f): White solid, m.p. 176-177 ºC. 1H NMR (300

MHz, DMSO-d6): δ 8.22 (1H, s), 7.62 (1H, dd, J = 7.6, 1.3

Hz), 7.41-7.49 (1H, m), 7.36 (1H, d, J = 8.0 Hz), 7.19-7.29

(2H, m), 7.05 (1H, s), 6.60 - 6.68 (2H, m), 6.44 (1H, s). 13C

NMR (75 MHz, DMSO-d6): δ 162.9, 162.1, 147.7, 133.6,

133.3, 131.3, 127.2, 126.1, 125.6, 116.8, 115.8, 113.9, 113.8,

62.2. LRESI-MS (m/z): 277 (M+H+), HRESI-MS calc. for

C14H10N2ONaClF: 299.0363, found: 299.0351.

2-(5-Chloro-2-hydroxyphenyl)l-2,3-dihydroquinazolin-

4(1H)-one (3g): White solid, m.p. 276-278 ºC. 1H NMR (300

MHz, DMSO-d6): δ 10.18 (1H, s), 7.98 (1H, s), 7.61 (1H, dd,

J = 7.7, 1.4 Hz), 7.24-7.26 (1H, m), 7.16-7.22 (2H, m), 6.86

(1H, d, J = 5.7 Hz), 6.79 (1H, s), 6.74-6.77 (1H, d, J = 7.9

Hz), 6.64 (1H, td, J = 3.9, 1.2 Hz), 5.94 (1H, t, J = 1.7 Hz). 13C

NMR (75 MHz, DMSO-d6): δ 163.9, 153.7, 147.9, 133.4,

129.2, 129.0, 127.4, 126.9, 122.3, 117.3, 117.2, 114.7, 114.6,

60.9. LRESI-MS (m/z): 275 (M+H+), HRESI-MS calc. for

C14H11N2O2NaCl: 297.0407, found: 297.0389.

2-(4-Methoxy-3-nitrophenyl)l-2,3-dihydroquinazolin-

4(1H)-one (3h): White solid, m.p. 197-199 ºC. 1H NMR (300

MHz, DMSO-d6): δ 8.38 (1H, s), 7.98 (1H, d, J = 1.2 Hz),

7.76 (1H, dd, J = 8.8, 2.4 Hz), 7.61 (1H, dd, J = 7.7, 1.4 Hz),

7.40 (1H, d, J = 8.8 Hz), 7.26 (1H, td, J = 7.5, 1.7 Hz), 7.19

(1H, s), 6.76 (1H, d, J = 7.9 Hz), 6.68 (1H, m), 5.81 (1H, s),

3.91 (3H, s). 13C NMR (75 MHz, DMSO-d6): δ 163.6, 152.1,

147.6, 138.7, 134.1, 133.6, 132.9, 127.4, 123.5, 117.5, 115.0,

114.6, 114.4, 65.1, 56.9. LRESI-MS (m/z): 300 (M+H+),

HRESI-MS calc. for C15H13N3O4Na:322.0804, found:

322.0787.

RESULTS AND DISCUSSION

To optimize the solvents, the reaction of anthranilamide

with benzaldehyde as a model experiment was examined in

different solvents to get an insight into the solvent effect on

the yields (Table-1). The results showed that ethanol was prefe-

rred over other solvents because of its low-cost, high yield

and environmentally benign. Then the effect of amount of

catalyst on the conversion rate of the reaction was studied by

varying the amount of NaHSO4 at room temperature (Table-1).

It was found that 0.5 equivalent of NaHSO4 was sufficient to

carry out this reaction smoothly. An increase in the amount of

NaHSO4 to more than 0.5 equivalent showed no substantial

improvement in the yield, whereas the yield was reduced by

decreasing the amount of NaHSO4 to 0.3 equivalent or none.

A wide variety of aldehydes were applied in the same

procedure to prepare 2,3-dihydroquinazolin-4(1H)-ones13. As

summarized in Table-2, benzaldehyde itself and benzaldehyde

with electron-donating groups had a faster reaction speed and

excellent yields, whereas those with electron-withdrawing

group needed a longer reaction time, but the yields were also

good (Table-2, Entries a-e). If there were two substituting

groups, electronic effect and steric effect should both be consi-

dered (Table-2, Entries f-h).

Conclusion

In summary, we have discovered a concise and efficient

route for the synthesis of 2,3-dihydro-quinazolin-4(1H)-ones

in the presence of NaHSO4 at room temperature. This protocol

not only requires a simple procedure and provides 2-aryl-2,3-

dihydro-quinazolin-4(1H)-ones in good yield with excellent

purity, but also avoids the use of hazardous acids and harsh

reaction condition. The advantages of this method are inexpen-

sive catalyst, mild reaction condition and simple experimental

operation. It provides a more practicable and efficient method

for setting up pharmaceutical library. Efforts are under way to

extend this principle of reaction for the straightforward access

to other heterocyclic systems.

TABLE-1 
OPTIMIZATION OF THE REACTION CONDITIONS  

FOR THE FORMATION OF 3aa 

NH2

O

NH2 Solvent, rt N
H

NH

O

1 2a 3a

+

CHO
NaHSO4

 

 Entry NaHSO4 (eq) Solvent Yieldb (%) 

1 0.5 CH3OH 92 

2 0.5 DMF 89 

3 0.5 DMSO 90 

4 0.5 THF 61 

5 0.5 C2H5OH 95 

6 1.0 C2H5OH 94 

7 0.3 C2H5OH 62 

8 None C2H5OH Trace 
aReaction conditions: anthranilamide (1 mmol), benzaldehyde  
(1 mmol), NaHSO4(eq) and ethanol (5 mL) at room temperature; 
bIsolated yields 

 

TABLE-2 
SYNTHESIS OF 2,3-DIHYDROQUINAZOLIN-4(1H)-ONES 

NH2

O

NH2

+ R-CHO

0.5eq. NaHSO4

EtOH, rt N
H

NH

O

R

1 2 a - h 3 a - h  

Entry R Time  Yield a (%) m.p. (oC) 

a Ph 40 min 95 188-19010 (a)  

b 2-HOC6H4 40 min 96 212-21413  

c 4-CH3OC6H4 30 min 97 187-1896  

d 4-CH3C6H4 30 min 95 201-20213  

e 4-NO2C6H4 4.5 h 96 195-19710 (b) 

f 2-Cl-6-FC6H4 2.0 h 93 176-177 

g 5-Cl-2-HOC6H4 1.5 h 91 276-278 

h 4-CH3O-3NO2C6H4 5.5 h 96 197-199 
aIsolated yields 
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