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Abstract: A new and efficient access to quinazolin-4(3H)-ones by employing molecular iodine for the oxidative cyclocondensation of 

ortho-aminobenzamide with aryl aldehydes is presented. The reaction proceeded in a short period of time with excellent yields. 
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Introduction 

 

Quinazolin-4(3H)-ones are an important class of fused 

heterocycles with an array of biological activities such 

as inhibition of humane erythrocyte purine nucleoside 

phosphorylase [1] and poly(ADP-ribose) polymerase 

[2], treatment of diabetes and obesity [3], antagonist [4], 

anti-tumor [5], anti-inflamatory
 

[6], insecticidal and 

anti-microbial
 

[7]
 

activity. They are also important 

building-blocks in total synthesis of natural products [8]
 

and are the constituents of some isolated naturally 

occurring alkaloids [9]. The unique biological activities 

have made quinaqzolinone synthetic studies over the 

years very attractive. A review article covering the 

whole synthetic methods up to 2005 has appeared in the 

literature [10]. Multi step procedures, long reaction 

times, costly reagents, harsh reaction conditions, 

complex and tedious experimental procedures and low 

yields are the main drawbacks associated with some of 

these synthetic methods.  

Recent advances in quinazoline syntheses include acid 

catalyzed cyclodehydration reactions using 

KAl(SO4)2.12H2O [11]
 
and polyphosphoric acid [12], 

solid phase synthesis [13-14], Straudinger and 

intramolecular aza-Wittig reaction [15-16], Ullmann 

condensation using ultrasound irradiation [17], 

cyclocondensation of isothiocyanates with anthranilic 

acid [18] and H-Y zeolites induced heterocyclization of 

ortho-aminobenzamide under microwave irradiation 

[19]. A recent publication [22] reporting on the  two-

step synthesis of quinazolinones using 

hexamethyldisilazane-iodine induced cyclization of N-

substituted benzamides with acylhalides and carboxylic 

acids , prompted us to pursue our ongoing effort [23-24] 

further towards the more efficient synthesis of 

quinazolinones and examine the prospect of the 

oxidative cyclodehydration of ortho-aminobenzamide 

with various aromatic aldehydes in the presence of 

molecular iodine as an inexpensive mild Lewis acid and 

oxidative reagent. In this study, various quinazolin-

4(3H)-ones were prepared [29] (Table 1) by reacting 

orhto-aminobenzamide with different aldehydes in 

absolute ethanol. The reaction proceeded at room 

temperature within a short period of time after the 

addition of the molecular iodine to furnish the 2-aryl-

quinazolin-4(3H)-ones (3a-n) in 76-99% yield 

(Scheme1, Table1). Only the reactions for compounds 

3j, 3k, 3l, 3m and 3n, had to be carried out under an 

atmosphere of argon or nitrogen. 
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                                   Table 1. Synthesis of quinazolinones (3a-n) via iodine cyclization of ortho- 

                                   aminobenzamide with various aromatic aldehydes. 

Lit. mp(ºC) mp(ºC) Yield (%) Time (min) -Ar Product 

236
25

 235-236 99 30 

 

3a 

306
25

 307-309 90 30 

Cl  

3b 

- 316 97 15 

Br  

3c 

241
25

 240 99 5 

CH3  

3d 

362
26

 363-264 83 10 

NO2  

3e 

354
26

 355 80 10 

NO2

 

3f 

208
25

 207-209 92 35 

OCH3

 

3g 

210
25

 207-208 88 5 

OCH3

 

3h 

247
25

 247-248 95 10 

OCH3  

3i 

297-298
27

 296 97 30 

OH

 

3j 

- 255-257 98 30 

OH

 

3k 

- 295-297 76 60 

OH

OCH3

 

3l 

- 270 85 50 

OCH3

OH  

3m 

289
28

 286-287 84 60 

 

3n 
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The reaction of ortho-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 (Table2). As the result, 

absolute ethanol was preferred over other solvents 

because of its non-toxicity and low-cost, short reaction 

time and high yield. It is noteworthy that during 

oxidative dehydrative cyclisation of ortho-

aminobenzamide with phenolic aldehydes, the hydroxyl 

groups remain intact to afford compounds (3j-m). 

 

 
                                                              Table 2. The solvent effects on time and yield of the  

                                                               reaction of ortho-aminobezamide with benzaldehyde 

Yield (%) Time(min) Solvent Entry 

99 10 EtOH 1 

80 15 MeOH 2 

90 90 CH2Cl2 3 

94 120 CHCl3 4 

90 15 CH3CN 5 

60 120 THF 6 

85 90 DMSO 7 

 
 

In conclusion, we have introduced a simple and efficient 

access to quinazolin-4(3H)-ones, by employing 

molecular iodine for the oxidative cyclocondesation of 

ortho-aminobenzamide with aryl aldehydes. We feel 

this protocol because of its simple experimental 

procedure and excellent yields will be useful for the 

synthesis of numerous fused heterocyclic compounds. 

 

Experimental 
 

General procedure for the synthesis of quinazolinones 

3a-n: 

Ortho-amino-benzamide (1mmol, 0.136g) and various 

aromatic aldehydes (1.1mmol) were added in absolute 

ethanol (5mL). The solution was stirred for extra 5 min, 

and then iodine (1.1mmol, 0.25g) was added to it. The 

mixture was stirred according to the specified period of 

time (see Table1) and after the completion of the 

reaction which was monitored by TLC using chloroform 

: methanol (80:20) as eluent, water (10mL) was added 

to it and the resulting precipitate was filtered and 

washed with sodium thiosulphate solution (5%) and 

water ,respectively. Eventually, the solid was 

recrystallized from acetonitrile. For compounds 3j, 3k, 

3l, 3m and 3n, the reaction was carried out under the 

atmosphere of argon or nitrogene. 

 

2-(4-bromophenyl) quinazolin-4(3H)-one (3c): 
1
H 

NMR (100MHz, DMSO-d6): δ 7.4-7.7 (d, 2H, J = 7.9 

Hz Ar), 7.7- 8.1 (m, 4H, Ar), 8.3 (d, 2H, J = 7.3 Hz, 

Ar), 12.6 ppm (s, 1H, -NH); IR: ν 3375, 3040, 1673 cm
-

1
; EIMS: m/z 300 (100.0%), 302 (97.6%); Anal. calcd 

for C14H9BrN2O: C, 55.84; H, 3.01; N, 9.30; Found C, 

55.81; H, 2.98; N, 9.22. 

 

2-(3-hydroxyphenyl) quinazolin-4(3H)-one (3k): 
1
H 

NMR (100MHz, DMSO-d6): δ 7.0 (d, 1H, J = 7.3 Hz 

Ar), 7.3- 7.8 (m, 4H, Ar), 8.1 (d, 1H, J = 7.4 Hz, Ar), 

9.8 (s, 1H, -OH), 12.4 ppm (s, 1H, -NH). IR: ν 3390, 

3200, 1670, 1110 cm
-1

. EIMS: m/z 238. Anal. Calcd for 

C14H10N2O2 : C, 70.58; H, 4.23; N, 11.76; Found C, 

70.34; H, 4.09; N, 11.24. 

 

2-(4-hydroxy-3-methoxyphenyl) quinazolin-4(3H)-

one (3l): 
1
H NMR (100MHz, DMSO-d6): δ 3.8 (s, 3H, 

CH3), 6.9 (d, 1H, J = 7.7 Hz, Ar), 7.4 (t, 2H, Ar), 7.6-

7.9 (m, 3H, Ar), 8.2 (d, 1H, J = 7.3 Hz, Ar), 9.8 (s, 1H, -

OH), 12.4(s, 1H, -NH); IR: ν 3390, 3200, 1670, 1110 

cm
-1

; EIMS: m/z 268. Anal. Calcd for C15H12N2O3: C, 

67.16; H, 4.51; N, 10.44; Found C, 67.10; H, 4.42; N, 

10.30. 

 

2-(2-hydroxy-3-methoxyphenyl) quinazolin-4(3H)-
one (3m): 

1
H NMR (100MHz, DMSO-d6): δ 3.8 (s, 3H, 

CH3), 6.9-7.2 (m, 2H, Ar), 7.4-7.8 (m, 4H, Ar), 8.2 (d, 

1H, J = 7.4 Hz, Ar), 12.5 (s, 1H, -NH), 14.1(s, 1H, -

OH); IR: ν 3405, 3220, 1650, 1100 cm
-1

; EIMS: m/z 

268. Anal. Calcd for C15H12N2O3: C, 67.16; H, 4.51; N, 

10.44; Found C, 67.02; H, 4.39; N, 10.13. 
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