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ABSTRACT 

 Heterocyclic systems comprising quinazolinones have been explored to a major extent in last few decades due to its chemotherapeutic and 
antimicrobial potential. Quinazolinone is a bicyclic compound containing benzene ring fused with pyrimidine ring. One of the most 
frequently encountered heterocyclic in medicinal chemistry is 4(3H)-quinazolinone occupies a distinct place in the field of medicinal 
chemistry due to its wide spectrum of biological activities such as analgesic, antioxidant, antimicrobial, anticancer, anti-inflammatory, 
antitubercular, antihyperlipidemic, antihistamine, antiviral, anticonvulsant, and antiparkinsonian. 
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INTRODUCTION 

Heterocyclic compound can be aliphatic or aromatic in character depending upon the electronic constitution. The atoms of a 

simple heterocyclic ring are numbered from the heteroatom which is counted as one [5]. Substituent’s are given the lowest possible 

numbers and then arranged in alphabetical order viz. quinazolinone the nucleus of present study is numbered as follows: 

 
Quinazolin-4(3H)-one is a versatile pharmacophor which exhibits wide variety of biological activities like hypnotic, 

antitussive, analgesic, muscle relaxant, anticonvulsant, antiallergic, antibacterial, hypoglycemic and antispasmodic. 

Quinazoline is a compound in which pyrimidine fused with benzene and is called benzopyrimidine. Since N+ and C are 

isoelectronic, the simplest and most direct hetero analogue of benzene is the pyrimidinium ion. There are several examples of 

benzene fused with six membered ring containing two nitrogen atoms. Some of the examples are benzodiazines (cinnoline, 

phthalazine, quinoxaline, quinazoline). Quinazoline or benzopyrimidine is the fused pyrimidine with benzene [12]. 
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depending upon the position of the keto or oxo group, Quinazolinone compounds may be classified into two types: 2-

(1H)quinazolinone or 1,2-dihydro-2-oxoquinazolines and 4(3H)-quinazolines or 3,4-dihydro oxoquinazolines. These system 

exhibit lactam-lactimtautomerism and undergo hydroxy group replacement reactions. 

         Quinazoline derivatives, which belong to the nitrogen-containing heterocyclic compounds, have caused universal 

concerns due to their widely and distinct biopharmaceutical activities. Researchers have already determined many therapeutic 

activities of quinazoline derivatives, including anticancer1-4, antiinflammation5,6, antibacterial7-10, antivirus11, anti 

cytotoxin12, antispasm13, antituberculosis14, anti oxidation15, anti-malarial16, anti-hypertension17, anti-obesity18, 

antipsychotic19, anti diabetes20, etc.  

        Encouraged by the diverse biological activities of quinazoline heterocyclic compounds, it was decided to prepare a new 

series of quinazoline derivatives. 

       The structures of all synthesized compounds were assigned on the basis of IR, Mass, H NMR spectral data analysis. Further, 

these compounds were subjected for antifungal and antibacterial activity. 

 

EXPERIMENTAL 
Material  

The 2-phenylbenzoxazinone was procured from Sigma Aldrich, Mumbai, India. Semicarbazide and sodium acetate was purchased 

from CDH, India. Different substituted aldehyde (Benzaldehyde, p-chloro benzaldehyde, o-chloro benzaldehyde, p-bromo 

benzaldehyde, o-bromo benzaldehyde, p-nitro benzaldehyde, o-nitro benzaldehyde, p- methyl benzaldehyde, p-ethyl benzaldehyde, 

p-methoxy benzaldehyde) were purchased from Hi-media, India. The chemicals used for the experimental work were of synthetic 

grade. 

 

Instruments used:-The 1HNMR spectra were obtained at room temperature on a Bruker Avance 400-MHz spectrometer. DMSO-

d6 used as solvent. FT-IR spectra were measured at room temperature with a Bruker alpha. Melting points are uncorrected and were 

determined using a MettlerFp5 apparatus. 

 

Synthesis-The synthesis comprises the two schemes, In first scheme, first step semicarbazone (2) was synthesized and second steps 

different 2-amino-5-arylsubstituted-1,3,4–oxadiazole (compound 3) was synthesized and in second scheme, compounds 3, reacted 

with the 2- phenylbenzoxazinone to obtained titled compound 2,3-disubstituted quinazoline. 

 

(a) Scheme 1: Synthesis of 2-amino-5-arylsubstituted-1,3,4–oxadiazole  

Step-1: Synthesis of Semicarbazone- 

 

Step 2: Synthesis of 2-amino-5-arylsubstituted-1,3,4–oxadiazole 
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Scheme 2: Synthesis of title compounds (2,3-disubstituted quinazoline) 
 
 
 
 
 
 
 
 

 

 

 

4.3 LIST OF FINAL SYNTHESIZED COMPOUNDS 
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4.4 LIST OF THE SYNTHESIZED COMPOUNDS WITH CODE 
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STRUCTURE CHARACTERIZATION- 

PHYSICO-CHEMICAL CHARACTERIZATION 

 
Comp. Mol. formula Mol. wt. % yield Physical appearance Melting 

point 

(˚C) 

Rf 

value Color State 

6A C22H13ClN4O2 400.82 76 Shiny white Solid 270-272°C  

6B C22H13BrN4O2 445.28 56 Off white Solid 243-245°C  

6C C22H13N5O4 411.38 78 Yellow Solid 260-262°C  

6D C23H16N4O2 380.41 70 Cream Solid 176-178°C  

6E C23H16N4O3 396.41 68 Cream Solid 166-268°C  

6F C24H18N4O2 394.43 65 Light brown Solid 233-235°C  

6G C24H18N4O3 410.43 62 Off grey Solid 213-215°C  

6H C22H13ClN4O2 400.82 55 Shiny white Solid 255-257°C  

6I C22H13BrN4O2 445.28 48 Yellow Solid 248-250°C  

6J C22H13N5O4 411.38 68 Off white Solid 250-252°C  

 
Solubility studies of the synthesized compounds 

Compound Water Alcohol Acetone Glacial 

Acetic Acid 

Benzene Dimethyl 

Sulfoxide 

6A - +++ + ++ - ++ 

6B - +++ + ++ - ++ 

6C - +++ + ++ - ++ 

6D - +++ + ++ - ++ 

6E - +++ + ++ - ++ 

6F - +++ + ++ - ++ 

6G - +++ + ++ - ++ 

6H - +++ + ++ - ++ 

6I - +++ + ++ - ++ 

6J - +++ + ++ - ++ 

- Insoluble; + = Slightly soluble; ++ = soluble; +++ = Freely soluble 

The synthesized compounds are 

1) Compound 6A:   3-(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

2) Compound 6B:    3-(5-(4-bromophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

3) Compound 6C: 3-(5-(4-nitrophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

4) Compound     6D:   2-phenyl-3-(5-(p-tolyl)-1,3,4-oxadiazol-2-yl)quinazolin-4(3H)-one 

5) Compound      6E:     3-(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

6) Compound          6F: 3-(5-(4-ethylphenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

7) Compound 6G: 3-(5-(4-ethoxyphenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

8) Compound 6H: 3-(5-(2-chlorophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

9) Compound 6I: 3-(5-(2-bromophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

10) Compound 6J: 3-(5-(2-nitrophenyl)-1,3,4-oxadiazol-2-yl)-2-phenylquinazolin- 4(3H)-one 

 

5.0 RESULT AND DISCUSSION 

5.0.1 Antibacterial activity 

In accordance with the data obtained from antibacterial activity, all the synthesized 2,3- disubstitued 4(3H)-quinazolinone 

(6A-6J) have showed activity against tested organisms. Antibacterial activity of the synthesized compounds has been carried 

out for gram-negative bacterial strain. 
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5.6.1.2 Antibacterial activity against gram negative bacteria 

Table  Antibacterial activity of synthesized 2,3-disubstitued 4(3H) quinazolinone derivatives against gram 

negative bacteria. 

S. 

No. 

COMPOUND Zone of inhibition in mm 

Pseudomonas Aeruginosa Escherichia coli 

  50µg 100µg 50µg 100µg 

1. 6A 19.05±0.21 22.11±0.25 18.07±0.26 20.02±0.21 

2. 6B 16.28±0.28 19.24±0.25 15.32±0.27 18.25±0.28 

3. 6C 18.28±0.24 21.28±0.28 17.30±0.22 19.25±0.24 

4. 6D 14.05±0.24 16.10±0.22 13.09±0.23 15.02±0.24 

5. 6E 12.57±0.26 14.59±0.23 11.61±0.27 13.54±0.28 

6. 6F 13.57±0.25 15.54±0.26 12.56±0.23 14.54±0.23 

7. 6G 11.67±0.24 12.64±0.29 10.71±0.23 12.64±0.24 

8. 6H 08.45±0.23 10.46±0.26 07.49±0.22 09.42±0.23 

9. 6I 07.15±0.27 09.19±0.27 06.19±0.27 08.12±0.22 

10. 6J 09.31±0.23 09.52±0.23 07.35±0.25 09.28±0.22 

11. Ciprofloxacin 19.28±0.36 23.45±0.23 19.70±0.65 22.65±0.26 

 
 
 

 

 

 

 

 

 

 

Figure: Graph showing Zone of inhibition of the synthesized derivatives against gram negative bacteria. 
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Figure: Graph showing Zone of inhibition of the synthesized derivatives against gram negative bacteria. 

 

 

 

 
Figure: Zone of inhibition of synthesized derivatives against Pseudomonas Aeruginosa 
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Figure.: Zone of inhibition of synthesized derivatives against Escherichia Coli 

 

(16.42±0.67), 6F (15.32±0.32) 6G (14.62±0.72), 6H (8.32±0.33), 6I (6.32±0.84) and 6J 

(10.32±0.88) has shown zone of inhibition (mm) as compared to standard drug (Fluconazole, 25.30±0.32) has shown good 

activity against C. Albicans (Fungi strains) at 50µg concentration. 

Table 5.4: Antifungal activity of synthesized 2,3-disubstitued 4(3H) quinazolinone derivatives. 

COMPOUND Zone of inhibition (mm) 

C. Albicans A. Niger 

Concentration 50 100 50 100 

6A 24.75±0.53 27.65±0.43 23.34±0.28 28.25±0.32 

6B 21.72±0.34 22.20±0.22 19.62±0.23 26.72±0.18 

6C 22.45±0.28 26.32±0.26 22.23±0.43 26.35±0.25 

6D 21.22±0.65 25.25±0.34 18.42±0.46 22.55±0.12 

6E 16.42±0.67 22.72±0.27 18.52±0.25 24.32±0.14 

6F 15.32±0.32 18.25±0.45 20.38±0.14 24.42±0.25 

6G 14.62±0.72 17.62±0.23 17.24±0.13 22.52±0.22 

6H 8.32±0.33 12.72±0.34 14.52±0.26 17.64±0.32 

6I 6.32±0.84 11.12±0.25 15.65±0.12 19.22±0.14 

6J 10.32±0.88 15.32±0.44 16.65±0.16 20.52±0.12 

DMSO (Control) - - - - 

Fluconazole 25.30 ±0.32 30.25±0.26 24.25±0.32 29.20±0.23 

The order of the activity: 6A>6B>6C>6D>6E>6F>6G>6J>6H>6I 
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Figure: Graph showing Zone of inhibition of the synthesized derivatives against C. Albicans fungi. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure: Graph showing Zone of inhibition of the synthesized derivatives against A. Niger fungi. 

 
 

 

 

 
Figure 5.9: Zone of inhibition of synthesized derivatives against C. Albicans 
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Figure 5.10: Zone of inhibition of synthesized derivatives against A. Niger 

 
5.1 DISCUSSION 

The ten new derivatives of 2,3-disubstituted 4(3H)-quinazolinone has been prepared and evaluated for their antibacterial 

activity against Gram-negative bacterial strains and two fungal strains are used to carried out antifungal activity using Agar diffusion 

method. The Ciprofloxacin used as standard for antibacterial activity and Fluconazole was used as standard to compare the antifungal 

potential of the synthesized compounds. 

The antibacterial and antifungal activity data of 2,3-disubstituted 4(3H)- quinazolinone derivatives (6A-6J) indicated that the 

compounds have significant inhibitory activity on all the bacterial and fungal strains at both 50 µg (0.05 ml) and 100 µg (0.1 ml) dose 

levels when compared with standard. Among all the compounds tested, compounds 6A, 6B, 6C and 6D possessed maximum activity 

in both fungal as well as bacterial strains.  

The ten new derivatives of 2,3-disubstituted 4(3H)-quinazolinone has been prepared and evaluated for their antibacterial 

activity against Gram-negative bacterial strains and two fungal strains are used to carried out antifungal activity using Agar diffusion 

method. The Ciprofloxacin used as standard for antibacterial activity and Fluconazole was used as standard to compare the antifungal 

potential of the synthesized compounds. 

The antibacterial and antifungal activity data of 2,3-disubstituted 4(3H)- quinazolinone derivatives (6A-6J) indicated that the 

compounds have significant inhibitory activity on all the bacterial and fungal strains at both 50 µg (0.05 ml) and 100 µg (0.1 ml) 

dose levels when compared with standard. Among all the compounds tested, compounds 6A, 6B, 6C and 6D possessed maximum 

activity in both fungal as well as bacterial strains. These compounds possessed the halogens on the aromatic ring and thus reveal 

the positive contribution of electron withdrawing groups to the antibacterial activity. 

          Presence of electronegative group (Br, Cl, and NO2) with para substitution either at 5th position along with the 1,3,5-

oxadiazole at 3 position in the quinazolinone is essential for the antifungal and antibacterial activity but in case of ortho substitution 

may diminish the activity. The research work established the fact that 2, 3, - disubstituted quinazolinone-4-(3H) can be further 

studied for their variety of pharmacological activities. 

 

BIBLIOGRAPHY 
1. Abbas SE, Barsoum FF, Georgey HH, Mohammed ER. Synthesis and antitumor activity of certain 2, 3, 6-trisubstituted quinazolin-4 

(3H)-one derivatives. Bull Fac Pharm 2013;51:273-82. 
2. Abbas SS, Awadallah FM, Ibrahim NA, Said EG, Kamel G. Design and synthesis of some new 3-substituted-2-[(2,4-dichlorophenoxy)-

methyl]quinazolin-4(3H)-one as potential anticonvulsant agents. Journal of Medicinal Chemistry 2016;3(2): 387- 392. 
3. Abbas SY, El-Bayouki KA, Basyouni WM, Mostafa EA. New series of 4 (3H) quinazolinone derivatives: syntheses and evaluation of 

antitumor and antiviral activities. Medicinal Chemistry Research 2018; 27: 571-582. 
4. Abuelizz HA, El-Dib RA, Marzouk M, Al-Salahi R. In-vitro evaluation of new 2-phenoxy-benzo [g][1, 2, 4] triazolo [1, 5-a] 

quinazoline derivatives as antimicrobial agents Microbiology and Pathology 2018; 117 : 60-67. 
5. Akinyele TA, Igbinosa EO, Akinpelu DA, Okoh AI. In vitro assessment of the synergism between extracts of Cocos nucifera husk and 

some standard antibiotics. Asian Pac J Trop Biomed 2017;7(4):306-13. 
6. Alagarsamy V, Chitra K, Saravanan G, Raja Solomon V, Sulthana MT, Narendhar B. An overview of quinazolines: pharmacological 

significance and recent developments, European Journal of Medicinal Chemistry 2018; 151: 628-685 
7. Alanazi AM, Abdel-Aziz AA, Shawer TZ, Ayyad RR, Al-Obaid AM, Al-Agamy MH, Maarouf AR, El-Azab AS. Synthesis, antitumor 

and antimicrobial activity of some new 6-methyl-3-phenyl-4(3H)-quinazolinone analogues: in silico studies. Journal of Enzyme 

Ketoconazol 

6I 

6E 

6B 

6D 

https://eprapublishing.org/


 

SJIF Impact Factor (2026): 8.863| ISI I.F. Value: 1.241| Journal DOI: 10.36713/epra2016          ISSN: 2455-7838(Online) 

EPRA International Journal of Research and Development (IJRD) 
Volume: 11 | Issue: 6 | June 2026                                                                    - Peer Reviewed Journal 

 
  

2026 EPRA IJRD    | ISSN: 2455-7838(Online) | https://eprapublishing.org/                                                           |344 |  
 

Inhibition and Medicinal Chemistry 1987;31(5):721-35. 
8. Al-Salem HS, Hegazy GH, El-Taher KE, El-Messery SM, Al-Obaid AM, El-Subbagh HI. Synthesis, anticonvulsant activity and 

molecular modeling study of some new hydrazine carbothioamide, benzenesulfonohydrazide, and phenacylaceto hydrazide analogues of 
4(3H)-quinazolinone. Bioorganic and Medicinal Chemistry Letter 2015;25(7):1490-9. 

9. Aly MM, Mohamed YA, El-Bayouki KA, Basyouni WM, Abbas SY. Synthesis of some new 4(3H)-quinazolinone-2-carboxaldehyde thio-
semicarbazone and their metal complexes and a study on their anticonvulsant, analgesic, cytotoxic and antimicrobial activities-part-1. 
European Journal of Medicinal Chemistry 2010;45(8):3365-73. 

10. Amir M, Ali I, Hassan MZ. Design and synthesis of some new quinazolin-4-(3H)- ones as anticonvulsant and antidepressant agents. 
Arch Pharmaceutical Research 2013;36(1): 61-8. 

11. Arora R, Kapoor A, Gill NS, Rana AC. Quinazolinone: An overview. Int Res J Pharm 2011;2(12):21-8. 
12. Asadia P, Khodarahmi G, Najafabadib AJ, Saghaiea L, Hassanzadeh F. Biologically active heterocyclic hybrids based on quinazolinone, 

benzofuran and imidazolium moieties: synthesis, characterization, cytotoxic and antibacterial evaluation. J. Heterocyclic Chemistry 
2017;14: e1600411. 

13. B. Dash, S. Dash, D. Laloo, C. Medhi, Design, synthesis and preliminary pharmacological screening (antimicrobial, analgesic and anti-
inflammatory activity) of some novel quinazoline derivatives, Journal of Applied Pharma Sciences 

2017;7: 83-96 
14. Banu BH, Bharathi K, Prasad KV. Synthesis, characterization and evaluation of in vitro antioxidant and anti-inflammatory activity of 

2-(4-oxo-2-phenylquinazolin-3 (4H)-yl) substituted acetic acids. IOSR Journal of Pharmacy 2012; 2: 97-104. 
15. Bartroli J, Turmo E, Alguero M, Boncompte E, Veri-cat ML, Conte L, Ramis J, Merlos M, Garcıa-Rafanell J, Forn J. New azole 

antifungals: Synthesis and antifungal activity of 3-substituted-4(3H)-quinazolinones. Journal of Medicinal Chemistry 2010; 41: 1869–
1882. 

16. Bengtsson-Palme J, Larsson DG. Concentrations of antibiotics predicted to select for resistant bacteria: Proposed limits for environmental 
regulation. Environment International 2016;86:140-9. 

17. Chaudhary S, Singh RK, Gupta RK. Synthesis and biological activity of peptide derivatives of 2-hydroxy-5-(6-iodo-2-methyl-4-
oxoquinazolin-3 (4H)-yl) benzoic acid. Asian Journal of Pharmacy and Clinical Research 2012;5:196-200 

18. Dafale NA, Semwal UP, Rajput RK, Singh GN. Selection of appropriate analytical tools to determine the potency and bioactivity of 
antibiotics and antibiotic resistance. Journal of Pharmaceutical Analysis 2016;6:207-13. 

19. Dahiya R, Kumar A (2008) Synthesis and biological activity of peptide derivatives of iodoquinazolinones/nitroimidazoles. Molecules 13: 
958-976. 

20. Dave RS, Odedara R RJ, Kalaria RI, Upadhyay JJ. Synthesis, characterization and antimicrobial activity of new quinazolin- 4(3H)-one 
schiff base derivatives. Journal of Chemical and Pharmaceutical Research 2012;4:4864–4869. 

21. Desai NC, Dodiya A, Bhatt N, Kumar M. Dimeric 2-(2-chlorophenyl)-quinazolin-4- ones as potential antimicrobial agents. Medicinal 
Chemistry Research. 2012; 21: 1127–1135. 

22. Desai NC, Dodiya A, Shihory N. Synthesis and antimicrobial activity of novel quinazolinonethiazolidine–quinoline compounds. Journal 
of Saudi Chemical Society 2013;17:259–267. 

23. Devi K, Kachroo M. Synthesis and anti-tubercular activity of some new 2, 3- disubstituted quinazolinones. Pharmaceutical 
Chemistry 2014;6(5):353-9 

24. Devi KA, Sriram MS. Synthesis and antimicrobial activity of some quinazolinones derivatives. International Journal of 
Drug 2012;4:324–327. 

25. Dinari M, Gharahi F, Asadi P. Synthesis, spectroscopic characterization, antimicrobial evaluation and molecular docking study of novel 
triazinequinazolinone based hybrids. Journal of Molecular Structure 2018; 1156: 43-50 

26. Dohle W, Jourdan FL, Menchon G, Prota AE, Foster PA, Mannion P, Hamel E, Thomas MP, Kasprzyk PG, Ferrandis E. Quinazolinone 
based anticancer agents: synthesis, antiproliferative SAR, antitubulin activity, and tubulin co-crystal structure. Journal of Medicinal 
Chemistry 2018; 61: 1031-1044. 

 

 

https://eprapublishing.org/

