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ABSTRACT: The present work demonstrates the PIDA-mediated mild synthesis of 3-aryl-5-phenyl-[1,2,4] triazolo[4,3-c]quinazolines 5a-5n 

through an intramolecular oxidative-cyclization of twelve electronically dissimilar and newly prepared (E)-4-(2-benzylidenehydrazineyl)-2-

phenyl- quinazolines 4a-4n as key precursors. Structural confirmation of quinazoline-hydrazone and triazole has been established based on 1H & 
13C-NMR, IR, and HRMS data. Antiproliferative activity examination led to the identification of 5-phenyl-3-(2,3,4-trimethoxyphenyl)-[1,2,4] 

triazolo[4,3-c]quinazoline (5g) and 3-(2,3-dichlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c] quinazoline (5j), as most active (less than and 

comparable to standard), which exhibits cytotoxicity with IC50 value of 1.14 mM and 1.39 mM respectively against MCF-7 cell line. 5g and 5j 

also shows significant potential against MDA-MB231 cell line with IC50 of 2.79 mM and 1.95 mM respectively. Additionally, molecular 

modeling studies have been conducted to support the results and to study the binding interaction of the compound 5g and 5j with VEGFR-2 

kinase enzyme (PDB ID:3U6J). Furthermore, systematically screening of 5a-5n for ABTS radical scavenging activity, displays that 3-(4-
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fluorophenyl)-5-phenyl-[1,2,4]triazolo [4,3-c] quinazoline 5h, has highest antioxidant efficacy, with IC50 = 11.2 ± 0.14 µg/ml. The antioxidant 

efficacy of 5a-5n was also supported by DFT studies.  

Remarks 

“The standard compound, being a purified compound and highly active substance, was assessed using a lower concentration range (0 to 50 

µg/ml). In contrast, the sample’s potency remains unbound; therefore, a broader concentration range (0 to 1000 µg/ml) was employed for the 

sample analysis.”  

Calculations 

% RSA = ((Abs Control- Abs Sample)/Abs Control) ×100 

RSA = Radical Scavenging Activity  

Abs Control = Absorbance of control  

Abs Sample = Absorbance of sample. 

 

Starting precursor characterization data 

Characterization data for (E)-4-(2-benzylidenehydrazinyl)-2-phenylquinazoline derivatives 4a-4n. 

(E)-4-(2-(2-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4a) 

Brown solid; Yield 70%; m.p. 138-140℃; Rf = 0.43 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C22H18N4: 339.1559, found: 

359.1606. 
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(E)-4-(2-(4-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4c). 

Yellow solid; Yield 78%; Rf = 0.35 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C22H18N4: 339.1559, found: 339.1800. 

(E)-4-(2-(4-Isopropylbenzylidene)hydrazinyl)-2-phenylquinazoline (4d). 

Pale yellow solid; Yield 90%; m.p. 108-112℃; Rf = 0.62 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C24H22N4: 367.1859, 

found: 367.1918. 

(E)-4-((2-(2-Phenylquinazolin-4-yl)hydrazono)methyl)phenol (4e). 

Mustard solid; Yield 88%; Rf = 0.56 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C21H16N4O: 341.1359, found: 341.1390. 

(E)-4-(2-(4-Methoxybenzylidene)hydrazinyl)-2-phenylquinazoline (4f). 

Pale yellow solid; Yield 74%; Rf = 0.45 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C22H18N4O: 355.1559, found: 355.1765. 

(E)-4-(2-(4-Fluorobenzylidene)hydrazinyl)-2-phenylquinazoline (4h). 

Pale yellow solid; Yield 76%; Rf = 0.48 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C21H15N4F: 343.1359, found: 343.1592. 

(E)-4-(2-(4-Chlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4i). 

Yellow solid; Yield 85%; m.p. 178-182℃; Rf = 0.30 (ethyl acetate/n-hexane, 2:8); 13C-NMR (100 MHz, DMSO-d6, 25℃, TMS): δc = 149.72, 

148.08, 146.53, 141.29, 134.46, 133.02, 132.42, 131.82, 130.45, 129.75, 128.53, 128.29, 127.94, 127.89, 127.37, 123.14, 116.58; HRMS m/z 

[M+H]+/[M+H+2] calcd for C21H15ClN4: 359.1059/361.1059, found: 359.1083/361.1024. 

(E)-4-(2-(2,3-Dichlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4j). 

Pale yellow solid; Yield 85%; m.p. 176-180℃; Rf = 0.28 (ethyl acetate/n-hexane, 2:8). 
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(E)-4-(2-(Naphthalen-1-ylmethylene)hydrazinyl)-2-phenylquinazoline (4k). 

Yellow solid; Yield 92%; m.p. 204-206℃; Rf = 0.72 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C25H18N4: 375.1559, found: 

375.1604. 

(E)-4-(2-(3-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4m). 

Yellow solid; Yield 95%; Rf = 0.43 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C21H15N5O2: 370.1259, found: 370.1298. 

(E)-4-(2-(4-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4n). 

Orange solid; Yield 95%; Rf = 0.71 (ethyl acetate/n-hexane, 2:8); HRMS m/z [M+H]+ calcd for C21H15N5O2: 370.1259, found: 370.1300. 
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1H-NMR SPECTRA: 4-Hydrazinyl-2-phenylquinazoline
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13C-NMR SPECTRA: 4-Hydrazinyl-2-phenylquinazoline
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IR SPECTRA: 4-Hydrazinyl-2-phenylquinazoline 
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HRMS SPECTRA: (E)-4-(2-(2-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4a). 
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1H-NMR SPECTRA: (E)-4-(2(2-(3-Methylbenzylidene)hydrazinyl)-2-phenylquinazolinephenylquinazoline (4b). 
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1H-NMR SPECTRA: (E)-4-(2(2-(3-Methylbenzylidene)hydrazinyl)-2-phenylquinazolinephenylquinazoline (4b). 
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IR SPECTRA: (E)-4-(2-(3-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4b). 
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HRMS SPECTRA: (E)-4-(2-(3-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4b). 
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HRMS SPECTRA: (E)-4-(2-(4-Methylbenzylidene)hydrazinyl)-2-phenylquinazoline (4c). 
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IR SPECTRA: (E)-4-(2-(4-Isopropylbenzylidene)hydrazinyl)-2-phenylquinazoline (4d). 
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HRMS SPECTRA: (E)-4-(2-(4-Isopropylbenzylidene)hydrazinyl)-2-phenylquinazoline (4d). 
SAIF,PANJAB UNIVERSITY,CHANDIGARH  

12:50:19
14-Mar-2023SYNAPT-XS#DBA064

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

%

0

100

PARUL_2 5 (0.120) Cm (3:12) 1: TOF MS ES+ 
367.1918

368.1960

441.1822



16 | P a g e  
 

IR SPECTRA: (E)-4-((2-(2-Phenylquinazolin-4-yl)hydrazono)methyl)phenol (4e). 
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HRMS SPECTRA: (E)-4-((2-(2-Phenylquinazolin-4-yl)hydrazono)methyl)phenol (4e). 
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IR SPECTRA: (E)-4-(2-(4-Methoxybenzylidene)hydrazinyl)-2-phenylquinazoline (4n). 
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HRMS SPECTRA: (E)-4-(2-(4-Methoxybenzylidene)hydrazinyl)-2-phenylquinazoline (4f). 
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1H-NMR SPECTRA: (E)-2-PhenylPhenyl-4-(2-(2,3,4-trimethoxybenzylidene)hydrazinyl)quinazoline (4trimethoxybenzylidene)hydrazinyl)quinazoline (4g). 
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13C-NMR SPECTRA: (E)-2-PhenylPhenyl-4-(2-(2,3,4-trimethoxybenzylidene)hydrazinyl)quinazoline (4trimethoxybenzylidene)hydrazinyl)quinazoline (4g). 
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IR SPECTRA: (E)-4-(2-(2,3,4-Trimethoxybenzylidene)hydrazinyl)-2-phenylquinazoline (4g). 
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HRMS SPECTRA: (E)-4-(2-(2,3,4-Trimethoxybenzylidene)hydrazinyl)-2-phenylquinazoline (4g). 
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IR SPECTRA: (E)-4-(2-(4-Fluorobenzylidene)hydrazinyl)-2-phenylquinazoline (4h). 
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HRMS SPECTRA: (E)-4-(2-(4-Fluorobenzylidene)hydrazinyl)-2-phenylquinazoline (4h). 
SAIF,PANJAB UNIVERSITY,CHANDIGARH  14-Mar-2023SYNAPT-XS#DBA064
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13C-NMR SPECTRA: 4-(2-(4-Chlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4i). 
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IR SPECTRA: (E)-4-(2-(4-Chlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4i). 
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HRMS SPECTRA: (E)-4-(2-(4-Chlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4i). 

 

SAIF,PANJAB UNIVERSITY,CHANDIGARH  
12:47:38

14-Mar-2023SYNAPT-XS#DBA064

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

%

0

100

PARUL_1 5 (0.120) Cm (4:13) 1: TOF MS ES+ 
359.1083

361.1024

362.1049



30 | P a g e  
 

IR SPECTRA: (E)-4-(2-(2,3-Dichlorobenzylidene)hydrazinyl)-2-phenylquinazoline (4j). 
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IR SPECTRA: (E)-4-(2-(Naphthalen-1-ylmethylene)hydrazinyl)-2-phenylquinazoline (4k). 
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HRMS SPECTRA: (E)-4-(2-(Naphthalen-1-ylmethylene)hydrazinyl)-2-phenylquinazoline (4k). 
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1H-NMR SPECTRA: (E)-2-phenyl-4-(2-(4-(trifluoromethyl)benzylidene)hydrazinyl)quinazoline (4l).



35 | P a g e  
 

13C-NMR SPECTRA: (E)-2-phenyl-4-(2-(4-(trifluoromethyl)benzylidene)hydrazinyl)quinazoline (4l). 
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IR SPECTRA: (E)-2-Phenyl-4-(2-(4-(trifluoromethyl)benzylidene)hydrazinyl)quinazoline (4l). 
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HRMS SPECTRA: (E)-2-Phenyl-4-(2-(4-(trifluoromethyl)benzylidene)hydrazinyl)quinazoline (4l). 
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IR SPECTRA: (E)-4-(2-(3-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4m). 
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HRMS SPECTRA: (E)-4-(2-(3-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4m). 
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IR SPECTRA: (E)-4-(2-(4-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4n). 
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HRMS SPECTRA: (E)-4-(2-(4-Nitrobenzylidene)hydrazinyl)-2-phenylquinazoline (4n). 
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1H-NMR SPECTRA: 3-(2-MMethylphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5a). 
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13C-NMR SPECTRA: 3-(2-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5a). 
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IR SPECTRA: 3-(2-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5a). 
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HRMS SPECTRA: 3-(2-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5a). 
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1H-NMR SPECTRA: 3-(3-Methylphenyl)Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5b). 
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13C-NMR SPECTRA: 3-(3-Methylphenyl)Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5b). 
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13C-NMR SPECTRA: 3-(3-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5b). 
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HRMS SPECTRA: 3-(3-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5b). 
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1H-NMR SPECTRA: 3-(4-MMethylphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5c). 
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13C-NMR SPECTRA: 3-(4-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5c). 
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IR SPECTRA: 3-(4-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5c). 
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HRMS SPECTRA: 3-(4-Methylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5c). 
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1H-NMR SPECTRA: 3-(4-Isopropylphenyl)sopropylphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5d). 
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13C-NMR SPECTRA: 3-(4-Isopropylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5d). 
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IR SPECTRA: 3-(4-Isopropylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5d). 
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HRMS SPECTRA: 3-(4-Isopropylphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5d). 
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1H-NMR SPECTRA: 4-(5(5-Phenyl-[1,2,4]triazolo[4,3-c]quinazolinc]quinazolin-3-yl)phenol (5e). 
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13C-NMR SPECTRA: 4-(5-Phenyl-[1,2,4]triazolo[4,3-c]quinazolin-3-yl)phenol (5e). 
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IR SPECTRA: 4-(5-Phenyl-[1,2,4]triazolo[4,3-c]quinazolin-3-yl)phenol (5e). 
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HRMS SPECTRA: 4-(5-Phenyl-[1,2,4]triazolo[4,3-c]quinazolin-3-yl)phenol (5e). 
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1H-NMR SPECTRA: 3-(4-Methoxyphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5f). 
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13C-NMR SPECTRA: 3-(4-Methoxyphenyl)Methoxyphenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5f). 
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IR SPECTRA: 3-(4-Methoxyphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5f). 
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HRMS SPECTRA: 3-(4-Methoxyphenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5f). 
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1H-NMR SPECTRA: 5-Phenyl-33-(2,3,4-trimethoxyphenyl)-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5g). 
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13C-NMR SPECTRA: 5-Phenyl-3-(2,3,4-trimethoxyphenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5g). 
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13C-NMR SPECTRA: 5-Phenyl-3-(2,3,4-trimethoxyphenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5g). 
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HRMS SPECTRA: 5-Phenyl-3-(2,3,4-trimethoxyphenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5g). 
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1H-NMR SPECTRA: 3-(4-Fluorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5h). 
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13C-NMR SPECTRA: 3-(4-Fluorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5h). 
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IR SPECTRA: 3-(4-Fluorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5h). 
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HRMS SPECTRA: 3-(4-Fluorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5h). 
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1H-NMR SPECTRA: 3-(4-CChlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5i). 
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13C-NMR SPECTRA: 3-(4-Chlorophenyl)Chlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5i). 
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IR SPECTRA: 3-(4-Chlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5i). 
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HRMS SPECTRA: 3-(4-Chlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5i). 
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1H-NMR SPECTRA: 3-(2,3-Dichlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5j).
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13C-NMR SPECTRA: 3-(2,3-Dichlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5j).
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IR SPECTRA: 3-(2,3-Dichlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5j). 
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HRMS SPECTRA: 3-(2,3-Dichlorophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5j). 
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1H-NMR SPECTRA: 3-(Naphthalen-1-yl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5k). 
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13C-NMR SPECTRA: 3-(Naphthalen-1-yl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5k). 
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IR SPECTRA: 3-(Naphthalen-1-yl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5k). 
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HRMS SPECTRA: 3-(Naphthalen-1-yl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5k). 
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1H-NMR SPECTRA: 5-Phenyl-3-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5l). 
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13C-NMR SPECTRA: 5-Phenyl-3-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5l).
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IR SPECTRA: 5-Phenyl-3-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[4,3-c]quinazoline (5l). 
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13C-NMR SPECTRA: 5-Phenyl-33-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5l). 
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1H-NMR SPECTRA: 3-(3-Nitrophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5m). 
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13C-NMR SPECTRA: 3-(3-NNitrophenyl)-5-phenyl-[1,2,4]triazolo[4,3--c]quinazoline (5m). 
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IR SPECTRA: 3-(3-Nitrophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5m). 
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HRMS SPECTRA: 3-(3-Nitrophenyl)-5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5m). 
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1H-NMR SPECTRA: 3-(4-NNitrophenyl)- 5-phenyl-[1,2,4]triazolo[4,3[1,2,4]triazolo[4,3-c]quinazoline (5n). 
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13C-NMR SPECTRA: 3-(4-Nitrophenyl)- 5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5n). 
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IR SPECTRA: 3-(4-Nitrophenyl)- 5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5n). 
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HRMS SPECTRA: 3-(4-Nitrophenyl)- 5-phenyl-[1,2,4]triazolo[4,3-c]quinazoline (5n). 
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