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Abstract: We have developed an efficient protocol for the synthesis of 2,3-dihydroquinazolin-4(1H)-ones 
by the reaction of isatoic anhydride, amine and aldehyde mediated by cyanuric chloride (1,3,5 trichloro 
triazine; TCT) in good to excellent yield. The reaction allows rapid cyclization and provides a new and 
useful strategy for the construction of N-heterocycles.  
 
 
Introduction 
 
Nitrogen-containing heterocycles are 
ubiquitous subunits of a variety of 
pharmacologically active substances, play a 
crucial role in the context of drug scaffolds, 
synthetic organic chemistry, and medicinal 
chemistry as well as material sciences [1, 2]. 
2,3-dihydroquinazolin-4(1H)-one are 
omnipresent and have been referred to as 
“core structures” in the synthesis of drug 
molecules, and natural products [3, 4]. 
Quinazolinones are excellent reservoir of 
bioactive substances. Several bio-active 
natural products such as febrifugine, 
trypanthrine and rutaecarpine contain 
quinazolinone moieties with potential 
antimalarial and antimicrobial activity [5-7]. 
Quinazolinone derivatives acts as powerful 
inhibitors of various enzymes, and these 
enzymes include epidermal growth factor  
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(EGF) receptors of tyrosine kinase, 
monoamine oxidase, aldose reductase, tumor 
necrosis factor α, thymidylate synthase and 
cellular phosphorylation inhibitors [8, 9]. 
Furthermore, they show various biological 
and pharmacological activities including 
antihypertensive [10], anticancer [11], CNS 
depressant [12], antimicrobial [13], 
antifungal [14], antiviral [15], antitubercular 
[16] and antimalarial agents [17]. Numerous 
protocols have been developed for the 
synthesis of 2,3-dihydroquinazolinones [18]. 
However, these methods suffer from one or 
more disadvantages such as harsh reaction 
conditions, low yields, strongly acidic 
conditions, high catalyst loading, expensive 
methods and tedious work-up conditions. In 
our ongoing interest of 1,3,5 trichloro 
triazine (TCT) in medicinal chemistry [19]  

and in synthetic chemistry [20, 21] herein, 
for the first time we report highly efficient 
TCT-catalyzed three-component one-pot 
reaction, involving isatoic anhydride, amino 



117 
ISSN: 2249 –4820 

Chemistry & Biology Interface, 2013, 3, 2, 116-122 
 

components and aldehydes for the synthesis 
of quinazolinone analogues (Scheme 1). 
 
Results and Discussion 
 
Initially, we examined the model 
cyclocondensation reaction of isatoic 
anhydride (1), benzaldehyde (2a) and 
ammonium acetate (Scheme-1) at 60°C 
under various conditions and the results are 
summarized in Table 1. It was found that 10 
mol% of TCT efficiently catalyzed the 
reaction. The reaction was initially carried 
out in CH3CN at heating; the expected 
product 3a was obtained in 90% yield (Table 
1, entry 1). The use of other solvents such as 
DCM, THF, DMSO and water were 
examined but did not improve the product 
yield (Table 1, entries 2–5). When the same 
reaction was conducted using TCT at room 
temperature the product was obtained in 
moderate yield (50%) and reaction requires 
longer reaction time, may be due to the poor 
solubility of starting substrates. In order to 
study the scope of reaction, we condensed 
isatoic anhydride (1) with ammonium 
acetate and commercially available aromatic 
and heteroaromatic aldehydes (2a-l) having 
electron donating and electron withdrawing 
substituents to form a series of 
dihydroquinazolinones (3a-l) (Table-2). We 
observed that there was not any significant 
impact on the reaction rate with the 
electronic effects. Moreover to access the 
feasibility of TCT catalyzed 3-component 
approach, we have synthesized 2,3-
disubstituted quinazolinones (3m-o) with 
aniline. The structure of 
dihydroquinazolinones was confirmed by 
IR, NMR and MASS spectrometry. 
 
Conclusion 
 
In summary, herein we have demonstrated a 
most concise, efficient, mild and facile 
protocol for the one-pot synthesis of 

dihydroquinazolinones. Furthermore the 
moderate reaction conditions and absence of 
any cocatalyst make this an environment 
friendly methodology amenable for scale-up. 
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Experimental Section 
 
General Procedure 1: Synthesis of 2,3-
Dihydroquinazolin-4(1H)-ones (3a-o). 
Cyanuric chloride (0.07 mmol, 10 mol%) 
was added to a solution of isatoic anhydride 
(1) (0.61 mmol), ammonium acetate (0.62 
mmol) or aniline (0.59 mmol) and desired 
aldehydes (1eq.) in acetonitrile (5 ml). The 
mixture was stirred at 60°C for the specified 
period of time as indicated in Table 2. The 
progress of the reaction was monitored by 
TLC. After completion, solvent was 
evaporated at reduced pressure. The 
corresponding solid products were obtained 
in quantitative yield through column 
chromatography by using 100-200 mesh 
silica gels. 
 
2-phenyl-2,3-dihydroquinazolin-4(1H)-
one (3a):  
White solid; Yield (90%). Mp: 218-220 ºC 
1H NMR (CDCl3, 200 MHz): δ 7.96 (d, J = 
8.1 Hz, 1H) 7.58-7.26 (m, 6H), 6.94 (t, J = 
7.2 Hz, 1H), 6.69 (d, J = 8.0 Hz, 1H), 5.90 
(s, 1H), 5.82 (s, 1H, NH), 4.41 (s, 1H, NH). 
13C NMR (CDCl3, 75 MHz): δ 169.5, 152.9, 
145.8, 138.4, 133.8, 133.3, 132.6, 132.0, 
122.6, 119.8, 119.5, 72.5; IR (KBr) 3296, 
3190, 3070, 1656, 1606 cm-1. Mass 224.00; 
HRMS (ESI): calcd for [C14H12N2O + H+] 
225.1022; found 225.1017. 
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2-p-tolyl-2,3-dihydroquinazolin-4(1H)-
one (3b): 
White solid. Yield: (80%). Mp: 232-234 ºC. 
1H NMR (DMSOd6, 300 MHz): δ 8.18 (s, 
1H, NH), 7.62 (d, J = 7.5 Hz, 1H), 7.38 (d, J 
= 7.9 Hz, 2H), 7.26-7.17 (m, 3H), 7.02 (bs, 
1H, NH), 6.75 (d, J = 8.0 Hz, 1H), 6.69 (t, J 
= 7.4 Hz, 1H), 5.71 (s, 1H), 2.29 (s, 3H). 13C 
NMR (DMSOd6, 50 MHz): δ 164.4, 148.2, 
138.9, 138.2, 133.8, 129.2, 127.7, 127.0, 
117.6, 115.2, 114.8, 66.7, 21.0;  IR (KBr) 
3313, 3196, 3061, 1662, 1610 cm-1; Mass 
238.00; HRMS (ESI): calcd for [C15H14N2O 
+ H+]  239.1179; found 239.1177. 
 
2-(4’-isopropylphenyl)-2,3-
dihydroquinazolin-4(1H)-one (3c): 
White solid: Yield (85%). Mp: 162-164 ºC; 
1H NMR (DMSOd6, 300 MHz) δ 8.21 (s, 
1H), 7.64 (dd, J1 = 7.6 Hz, J2 = 1.2 Hz, 1H), 
7.44 (d, J = 8.1 Hz, 2H), 7.29-7.25 (m, 3H), 
7.05 (s, 1H), 6.76-6.68 (m, 2H), 5.73 (s, 
1H), 2.95 (m, 1H), 1.22 (d, J = 6.9 Hz, 6H); 
13C NMR (DMSOd6, 50 MHz) δ 164.1, 
149.3, 148.4, 139.5, 133.7, 127.8, 127.4, 
126.7, 117.5, 115.4, 114.8, 67.0, 33.7, 24.3; 
IR (KBr) 3292, 3191, 3021, 1658, 1610 cm-

1; Mass 266.00; HRMS (ESI) calcd for 
[C17H18N2O + H+]  267.1492; found 
267.1489. 
 
2-(4’-chlorophenyl)-2,3-
dihydroquinazolin-4(1H)-one (3d): 
White solid; Yield (75%). Mp. 204-206 ºC 
1H NMR (CDCl3, 300 MHz) δ 7.97 (d, J = 
7.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.45 
(d, J = 8.4 Hz, 2H),7.39 (t, J = 7.2 Hz, 1H), 
6.96 (t, J = 7.8 Hz, 1H), 6.70 (d, J = 8.1 Hz, 
1H), 5.91 (s, 1H), 5.81 (s, 1H, NH), 4.38 (s, 
1H, NH); 13C NMR (CDCl3+DMSOd6 50 
MHz) δ 169.4, 152.5, 144.1, 139.3, 138.4, 
133.6, 133.4, 132.6, 123.0, 119.9, 119.5, 
72.1; IR (KBr) 3318, 3190, 3075, 1659, 
1609 cm-1; Mass 258.00; HRMS (ESI) calcd 
for [C14H11ClN2O + H+]  259.0633; found 
259.0625 

2-(4’-methoxyphenyl)-2,3-
dihydroquinazolin-4(1H)-one (3e): 
White solid; Yield (80%). Mp. 188-190 ºC. 
1H NMR (CDCl3, 300 MHz) δ 7.86 (d, J = 
7.8 Hz, 1H), 7.43 (d, J = 8.7 Hz, 2H), 7.26 
(t, J =7.8 Hz, 1H), 6.87-6.77 (m, 3H), 6.57 
(d, J = 8.1 Hz, 1H), 5.75 (s, 1H), 5.63 (bs, 
1H, NH), 4.24 (bs, 1H, NH), 3.74 (s, 3H); 
13C NMR (CDCl3+ CD3OD 50 MHz) δ 
170.4, 152.4, 138.5, 135.5, 132.9, 132.4, 
123.1, 119.1, 118.9, 118.4, 72.7, 59.5; IR 
(KBr) 3299, 3109, 3021, 1659, 1610 cm-1; 
Mass 254.00; HRMS (ESI) calcd for 
[C15H14N2O2 + H+] 255.1128; found 
255.1125. 
 
2-(4’-(methylthio)phenyl)-2,3-
dihydroquinazolin-4(1H)-one (3f): 
White solid; Yield (80%). Mp. 178-180 ºC; 
1H NMR (CDCl3+DMSOd6, 300 MHz) δ 
7.84 (d, J = 7.7 Hz, 1H), 7.57-7.50 (m, 2H), 
7.29-7.27 (m, 3H), 7.01 (s, 1H, NH), 6.82-
6.75 (m, 2H), 6.01 (s, 1H, NH), 5.83 (s, 1H), 
2.51 (s, 3H); 13C NMR (CDCl3+ DMSOd6, 
50 MHz) δ 163.7, 147.5, 138.5, 137.4, 
132.8, 127.7, 127.0, 125.3, 116.9, 114.5, 
114.1, 66.3, 14.6; ; IR (KBr) 3298, 3189, 
3063, 1657, 1610 cm-1; Mass 270.00; 
HRMS (ESI) calcd for [C15H14N2OS + H+] 
271.0900; found 271.0893. 
 
2-(3’-bromophenyl)-2,3-
dihydroquinazolin-4(1H)-one (3g): 
White solid; Yield (70%). Mp. 229-231 ºC; 
1H NMR (CDCl3, 200 MHz) δ 7.94 (d, J = 
7.8 Hz, 1H), 7.77 (dd, J1 = 7.8, J2= 1.2 Hz, 
1H),7.62 (dd, J1 = 7.8Hz, J2= 1.2 Hz, 1H), 
7.41-7.20 (m, 3H), 6.91-6.83 (m, 1H), 6.69 
(d, J = 8.0 Hz, 1H), 6.30 (s, 1H), 6.09 (s, 
1H, NH), 4.67 (s, 1H, NH); 13C NMR 
(CDCl3, CD3OD, 50 MHz) δ 170.0, 152.0, 
146.4, 138.6, 136.7, 134.6, 132.2, 130.1, 
123.0, 119.0, 71.8; IR (KBr) 3276, 3181, 
3057, 1655, 1628 cm-1; Mass 302.00; 
HRMS (ESI) calcd for [C14H11BrN2O +H+] 
303.0128; found 303.0121. 
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2-(2’-fluorophenyl)-2,3-
dihydroquinazolin-4(1H)-one (3h): 
White solid; Yield (70%).  Mp. 185-187 ºC; 
1H NMR (CDCl3, 300 MHz) δ 7.73 (dd, J1 = 
7.8 Hz, J2 = 1.2 Hz, 1H), 7.57 (dt, J1 = 7.5 
Hz, J2 = 1.4 Hz, 1H), 7.30-7.18 (m, 2H), 
7.10-6.97 (m, 2H), 6.75 (t, J = 7.5 Hz, 1H), 
6.63 (d, J = 8.1 Hz, 1H), 6.13 (s, 1H); 13C 
NMR (CDCl3+DMSOd6, 50 MHz) δ 172.9, 
155.2, 141.7, 138.4, 138.2, 135.9, 135.6, 
134.9, 132.0, 126.1, 123.4, 123.0, 122.4, 
69.0.; IR (KBr) 3371, 3184, 3067, 1656, 
1613 cm-1; Mass 242.00; HRMS (ESI) calcd 
for [C14H11FN2O + H+] 243.0928; found 
243.0922. 
 
2-(3’-nitrophenyl)-2,3-dihydroquinazolin-
4(1H)-one (3i): 
Yellow solid; Yield (70%). Mp. 210-212 ºC 
(lit.39 216-217 ºC); 1H NMR 
(CDCl3+DMSOd6, 300 MHz) δ 8.42 (s, 1H), 
8.24 (s, 1H, NH), 8.17 (d, J = 8.1 Hz, 1H), 
7.93 (d, J = 7.5, 1H), 7.73 (d, J = 7.5 Hz, 
1H), 7.61 (t, J = 7.8 Hz, 1H), 7.27 (d, J = 
7.2Hz, 1H), 6.90 (s, 1H, NH), 6.79-6.69 (m, 
2H), 5.91 (s, 1H); 13C NMR 
(CDCl3+DMSOd6, 50 MHz) δ 169.1, 152.9, 
152.0, 148.6, 138.5, 138.0, 134.4, 132.6, 
128.2, 126.9, 122.9, 120.0, 119.6, 71.1; IR 
(KBr) 3280, 3188, 3068, 1658, 1617 cm-1; 
Mass 269.00; HRMS (ESI) calcd for 
[C14H11N3O3 + H+]  270.0873; found 
270.0875. 
 
2-(naphthalen-2’-yl)-2,3-
dihydroquinazolin-4(1H)-one (3j): 
White solid;Yield (65%). Mp. 172-174 ºC; 
1H NMR (CDCl3, 300 MHz) δ 8.58 (s, 1H), 
8.05-7.76 (m, 5H), 7.55-7.51 (m, 3H), 7.29 
(t, J = 6.9 Hz 1H), 6.81-6.68 (m, 3H), 6.51 
(s, 1H); 13C NMR (CDCl3+CD3OD, 75 
MHz) δ 169.9, 153.4, 139.4, 139.3, 138.8, 
135.6, 134.6, 133.6, 132.8, 132.1, 131.4, 
130.0, 129.2, 122.8, 120.0, 71.6; IR (KBr) 
3381, 3126, 3017, 1653, 1616 cm-1; Mass 

274.00; HRMS (ESI) calcd for [C18H14N2O 
+ H+] 275.1179; found 275.1183. 
 
2-(pyridin-3’-yl)-2,3-dihydroquinazolin-
4(1H)-one (3k): 
Yellow solid; Yield (70%). Mp. 190-192 ºC; 
1H NMR (CDCl3, 200 MHz) δ 8.62 (s, 1H), 
8.54-8.51 (m, 1H), 7.99-7.93 (m, 1H), 7.80 
(dd, J1 = 7.8 Hz, J2 = 1.4 Hz, 1H), 7.38-7.22 
(m, 2H), 6.84 (t, J = 7.8 Hz, 1H), 6.67 (d, J 
= 8.0 Hz, 1H), 5.87 (s, 1H); 13C NMR 
(CDCl3+CD3OD, 75 MHz) δ 169.6, 153.6, 
151.9, 151.5, 143.0, 140.3, 139.6, 138.2, 
131.8, 128.0, 122.8, 118.5, 117.7, 69.7; IR 
(KBr) 3326, 3264, 3068, 1659, 1613 cm-1; 
Mass 225.00; HRMS (ESI) calcd for 
[C13H11N3O + H+] 226.0975; found 
226.0972. 
 
4-(4’-oxo-1’,2’,3’,4’-tetrahydroquinazolin-
2’-yl)benzonitrile (3l):  
Yellow solid; Yield (70%). Mp. >250 ºC; 1H 
NMR (DMSOd6, 300 MHz) δ 8.43 (s, 1H, 
NH), 7.87 (d, J = 8.1 Hz, 2H), 7.67-7.59 (m, 
3H), 7.28 (t, J = 7.4 Hz, 1H), 6.77 (d, J = 8.0 
Hz, 2H), 6.71 (t, J = 7.4 Hz, 1H), 5.84 (s, 
1H); 13C NMR (DMSOd6, 75 MHz) δ 168.9, 
152.2, 151.9, 138.4, 137.1, 137.0, 133.6, 
132.7, 132.5, 123.3, 122.6, 119.9, 119.6, 
116.6, 71.1; IR (KBr) 3286, 3178, 3056, 
1651, 1613 cm-1; Mass 249.00; HRMS (ESI) 
calcd for [C15H11N3O + H+] 250.0975; found 
250.0973. 
 
2,3-diphenyl-2,3-dihydroquinazolin-
4(1H)-one (3m): 
White solid; Yield (78%). Mp. 212-214 ºC 
1H NMR (CDCl3, 300 MHz) δ 8.04 (d, J = 
7.8 Hz, 1H), 7.38-7.19 (m, 11H), 6.92 (t, J = 
7.5 Hz, 1H), 6.65 (d, J = 7.8 Hz, 1H), 6.11 
(s, 1H), 4.88 (bs, 1H, NH); 13C NMR 
(CDCl3+CD3OD, 75 MHz) δ 165.6, 147.8, 
142.1, 141.6, 135.8, 130.6, 130.5, 130.2, 
128.7, 128.4, 120.5, 117.5, 116.5, 76.2; IR 
(KBr) 3327, 3261, 3063, 1649, 1610 cm-1; 
Mass 300.00; HRMS (ESI) calcd for 
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[C20H16N2O + H+]  301.1335; found 
301.1333. 
 
2-(4-isopropylphenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one (3n): 
White solid; Yield (70%). Mp. 180-182 ºC 
1H NMR (CDCl3, 400 MHz) δ 8.08 (d, J = 
7.7 Hz, 1H), 7.35-7.19 (m, 8H), 7.16 (d, J = 
7.8 Hz, 2H), 6.94 (t, J = 7.5 Hz, 1H), 6.67 
(d, J = 7.8 Hz, 1H), 6.10 (s, 1H), 4.95 (bs, 
1H, NH), 2.92-2.85 (m, 1H), 1.24 (d, J = 6.9 
Hz, 6H); IR (KBr) 3323, 3258, 3059, 1656, 
1621 cm-1; Mass 342.17; HRMS (ESI) calcd 

for [C23H22N2O + H+]  343.1810; found 
343.1819. 
 
2-(4-methoxyphenyl)-3-phenyl-2,3-
dihydroquinazolin-4(1H)-one (3o): 
White solid; Yield (70%). Mp. 190-192 ºC 
1H NMR (CDCl3, 300 MHz) δ 8.02 (d, J = 
7.5 Hz, 1H), 7.32-7.17 (m, 8H), 7.14 (d, J = 
7.5 Hz, 2H), 6.92 (t, J = 7.2 Hz, 1H), 6.63 
(d, J = 7.5 Hz, 1H), 6.12 (s, 1H), 4.82 (bs, 
1H, NH), 3.85 (s, 3H); IR (KBr) 3320, 3254, 
3052, 1649, 1624 cm-1; Mass 330.13; 
HRMS (ESI) calcd for [C21H18N2O2 + H+]  
331.3872; found 331.3869. 

 

 

Figure 1. Structures of natural and synthesized bioactive quinazolinones. 

 

 
 

Scheme 1. Synthesis of 2,3-dihydroquinazolin-4(1H)-ones. 
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Table 1. Screening of the solvents 

Entry Solvent 
Time 
(min) Yield% 

1 
Acetonitrile 60 90 

2 DCM 120 60 

3 THF 150 65 

4 DMSO 90 70 

5 Water 100 70 

 
 

Table 2. Scope of the reaction with different aromatic and heteroaromatic aldehydes 
 
Entry Ar/HetAr aldehyde (R 1) R2 Time 

(min) 
Yield 
(%) 

3a Benzaldehyde (2a) H 60 90 

3b 4-Methyl benzaldehyde (2b) H 70 80 

3c 

3d 

3e 

3f 

3g 

3h 

3i 

3j 

4-Isopropyl benzaldehyde (2c) 

4-Chloro benzaldehyde (2d) 

4-Methoxy benzaldehyde (2e) 

4-Thiomethyl benzaldehyde (2f) 

3-Bromo benzaldehyde (2g) 

2-Fluoro benzaldehyde (2h) 

3-Nitro benzaldehyde (2i) 

2-Naphthaldehyde (2j) 

H 

H 

H 

H 

H 

H 

H 

H 

60 

80 

70 

60 

90 

80 

100 

80 

85 

75 

80 

80 

70 

70 

70 

65 

3k Pyridine 3-aldehyde (2k) H 90 70 
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3l 4-formylbenzonitrile (2l) H 70 70 

3m Benzaldehyde (2a) Aniline 60 78 

3n 4-Isopropyl benzaldehyde (2c) Aniline 80 70 

3o 4-Methoxy benzaldehyde (2e) Aniline 80 70 

 
References 
 
[1] (a) Landquist, J. K. In Comprehensive Heterocyclic 

Chemistry; Katritzky, A. R., Rees, C. W., Eds.; 
Pergamon: New York, 1984. (b) Crowley, P. J. In 
Comprehensive Heterocyclic Chemistry; Katritzky, A. 
R., Rees, C. W., Eds.; Pergamon: New York, 1984. 

[2] Lopez, S. E.; Rosales, M. E.; Urdaneta, N.; Gody, M. 
V.; Charris, J. E. J. Chem. Res. 2000, 6, 258. 

[3] Mhaske, S. B.; Argade, N. P. Tetrahedron 2006, 62, 
9787 

[4] Horton, D. A.; Bourne, G. T.; Smythe, M. L. Chem. 
Rev. 2003, 103, 893. 

[5] Jiang, S.; Zeng, Q.;  Gettayacamin, M.; Tungtaeng, 
A.; Wannaying, S.; Lim, A.;  Hansukjariya, P.; 
Okunji, C. O.; Zhu, S.; Fang, D. Antimicrob Agents 
Chemother. 2005, 49, 1169–1176. 

[6] Bandekar, P. P.; Roopnarine, K. A.; Parekh, V. J.; 
Mitchell, T. R.; Novak, M. J.; Sinden, R. R. J. Med. 
Chem. 2010, 53, 3558–3565. 

[7] Chiou, W.; Liao, J.; Chen, C. J. Nat. Prod. 1996, 59, 
374-378. 

[8] Liverton, N. J.; Armstrong, D. J.; Claremon, D. A.; 
Remy, D. C.; Baldwin, J. J.; Lynch, R. J.; Zhang, G.; 
Gould, R. J. Bioorg. Med. Chem. Lett. 1998, 8, 483. 

[9]  Zhang, W.; Mayer, J. P.; Hall, S. E.; Weigel, J. A. J. 
Comb. Chem. 2001, 3, 255. 

[10] De Laszlo, S. E.; Quagliato, C. S.; Greenlee, W. J.; 
Patchett, A. A.; Chang, R. S. L.; Lotti, V. J.; Chen, T.-
B.; Scheck, S. A.; Faust, K. A.; Kivlighn, S. S.; 
Schorn, T. S.; Zingaro, G. J.; Siegl, P. K. S. J. Med. 
Chem. 1993, 36, 3207. 

[11] Chinigo, G. M.; Paige, M.; Grindrod, S.; Hamel, E.; 
Dakshanamurthy, S.; Chruszcz, M.; Minor, W.; and 
Milton L. J. Med. Chem. 2008, 51, 4620-4631 

[12] Colotta, V.; Catarzi, D.; Varano, F.; Lenzi, O.; 
Filacchioni, G.; Costagli, C.; Galli, A.; Ghelardini, C.; 
Galeotti, N.; Gratteri, P.; Sgrignani, J.; Deflorian, F.; 
Moro, S. J. Med. Chem. 2006, 49, 6015. 

[13] Al-Omary, F. A. M.; Abou-zeid, L. A.; Nagi, M. N.; 
Habib, E. E.; Abdel-Aziz, A. M.; El-Azab, A. S.; 
Abdel-Hamide, S. G.; Al-Omar, M. A.; Al-Obaid, A. 
M.; El-Subbagh, H. I. Bioorg. Med. Chem. Lett. 2010, 
18, 2849–2863 

[14] Mohameda, M. S.; Kamel, M. M.; Kassem, E. M. M.; 
Abotaleb, N.; AbdEl-moez, S. I.; Ahmeda, M.; F. Eur. 
J. Med. Chem. 2010, 45, 3311-3319. 

[15] Wang, Z.; Wang, M.; Yao, X.; Li, Y.; Tan, J.; Wang, 
L.; Qiao, W.; Geng, Y.; Liu, Y.; Wang, Q. Eur. J. 
Med. Chem. 2012, 53, 275-282. 

[16] K. Waisser, J. Gregor, H. Dostal, J. Kunes, L. 
Kubicova, V. Klimesova and J. Kaustova, Farmaco, 
2001, 56, 803. 

[17] Gemma, S.; Camodeca, C.; Brindisi, M.; Brogi, S.; 
Kukreja, G.; Kunjir, S.; Gabellieri, E.; Lucantoni, L.; 
Habluetzel, A.; Taramelli, D.; Basilico, N.; Gualdani, 
R.; Tadini-Buoninsegni, F.; Bartolommei, G.; 
Moncelli, M. R.; Martin, R. E.; Summers, R. L.; 
Lamponi, S.; Savini, L.; Fiorini, I.; Valoti, M.; 
Novellino, E.; Campiani, G.; Butini, S. J. Med. Chem. 
2012, 55, 10387-10404. 

[18] (a) Baghbanzadeh, M.; Salehi, P.; Dabiri, M.; 
Kozehgarya, G. Synthesis 2006, 2, 344-348. (b) 
Dabiri, M.; Salehi, P.; Otokesh, S.; Baghbanzadeh, M.; 
Kozehgarya, G.; Mohammadi, A. A. Tetrahedron Lett. 
2005, 46, 6123-6126. (c) Khurana, J. M.; Kukreja, G. 
J. Heterocycl. Chem. 2003, 40, 677 – 679. (d) Shi, D. 
Q.; Rong, L. C.; Wang, J. X.; Zhuang, Q. Y.; Wang, 
X. S.; Hu, H. W. Tetrahedron Lett. 2003, 44, 3199-
3201. (e) Reza, S. H.; Reza, O. A. Chinese Journal of 
Chemistry, 2009, 27, 2418—2422.  

[19] (a) Sharma, M.; Chauhan, K.; Chauhan, S.; S.; Kumar, 
A.; Singh, S.; V.; Saxena, J.; K.; Agarwal, P.; 
Srivastava, K.; Kumar, S. R.; Puri, S. K.; Shah, P.; 
Siddiqi M. I.; Chauhan, P. M. S. Med. Chem. 
Commun. 2012, 3, 71-79, (b) Sunduru, N.; Sharma, 
M.; Srivastava, K.; Kumar, S. R.; Puri, S. K.; Saxena, 
J. K.; Chauhan, P. M. S. Bioorg.  Med.  Chem. 2009, 
17, 6451–6462. (c) Agarwal, A.; Srivastava, K.; Puri, 
S. K.; Chauhan, P. M. S. Bioorg.  Med. Chem. Lett. 
2005, 15, 531–533. (d) Kumar, A.; Srivastava, K.; 
Kumar, S. R.; Puri, S. K.; Chauhan, P. M. S. Bioorg.  
Med. Chem. Lett. 2009, 19, 6996–6999.  

[20] Sharma, M.; Pandey, S.; Chauhan, K.; Sharma, D.; 
Kumar, B.; Chauhan, P. M. S. J. Org. Chem. 2012, 77, 
929-937. 

[21] (a) Luca, L. D.; Giacomelli, G.; Porcheddu, A. J. Org. 
Chem. 2002, 67, 6272-6274. (b) Falorni, M.; 
Porcheddu, A.; Taddei, M. Tetrahedron Lett. 1999, 40, 
4395-4396. (c) Blotny, G. Tetrahedron Lett. 2003, 44, 
1499–1501. (d) Bandgar, B. P.; Joshi, N. S.; Kamble, 
V. T. Tetrahedron Lett. 2006, 47, 4775–4777.

 


