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Abstract:



This present work aims at synthesizing a novel tetrazole from quinazolinone. 3-(4-Aminophenyl)-2-methyl-3H-quinazolin-4-one is converted into a nitrile by reacting it with acrylonitrile and triton B. The nitrile on treatment with NaN3, NH4Cl and DMF yielded the corresponding tetrazole. The tetrazole obtained was characterized by IR, 1H NMR, EI-MS and elemental analysis. The compound was screened for antimicrobial activity against Staphylococcus aureus, Escherichia coli, Candida albicans and Aspergillus niger.The results of the study show that the compound possesses fairly good antimicrobial activity against the test organisms.
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1. Introduction


Quinazolinones are versatile nitrogen containing heterocyclic compounds, possessing a broad spectrum of biological and pharmacological activities such as hypotensive [1], anticancer [2], anti-HIV [3], anti-inflammatory [4], analgesic [5], antiviral [6], antitubercular [7], antimicrobial [8], anti-bacterial [9,10] etc. Tetrazoles [11,12] are medicinally important heterocycles incorporated in a large number of drugs. They are reported to possess anti-inflammatory, antiarthritic, analgesic, ulcus therapeutic and coccidiostatic properties [13,14,15]. Tetrazoles can be synthesized by a number of methods, viz., reaction of hydrozoic acids or its salts with imidoyl chlorides or imino ethers or diazo coupling of heterocyclic hydrazines or hydrocyanic acid. Most of these methods have limited use in preparative organic chemistry, because the use of hydrazoic acid presents considerable experimental difficulties due to its toxicity. In continuation of our department’s work [16] on the synthesis of tetrazoles, here in this paper we would like to report the synthesis of a new tetrazole from quinazolinone.




2. Results and Discussion


The starting material, 3-(4-amino-phenyl)-2-methyl-3H-quinazolin-4-one 1 was prepared according to the reported literature [17]. Compound 1 undergoes cyanoethylation in the presence of acrylonitrile and triton B to give 2. The nitrile 2 on treatment with NaN3 and NH4Cl gives the corresponding tetrazole 3.The structure of the compound was confirmed by IR, 1H NMR, MS and elemental analysis. The IR spectrum of the target compound shows absorption bands at 1,021 cm−1 and 1,196 cm−1 due to the presence of a tetrazole ring. The band at 1,249 cm−1 corresponds to N-N=N while an absorption band at 1,408 cm−1 corresponds to N=N. The absorption band at 1,610 cm−1, can be assigned to C=N. In the 1H NMR spectra of the target compound, the protons of the phenyl ring attached to the quinazolinone moiety appeared as a multiplet in the region δ 6.94–7.10. Methyl protons of the quinazolinone ring appeared as a singlet at δ 3.3. Two doublets observed at 8.55 and 8.10 and the two triplets observed at δ 7.53 and δ 7.14 may be due to the protons of the benzene ring fused with the pyrimidinone ring. The NH protons are observed as a singlet at δ 5.0.The two methylene protons appeared as singlets at δ 2.21 and δ 2.72. The mass spectrum of compound 3 was found to show a regular fragmentation pattern giving a molecular ion peak at m/z 347 along with other fragments.



2.1. Antimicrobial activity


The antimicrobial activity data of the synthesized compound 3 is presented in Table 1. Analysis of the data in the table reveals that the synthesized compound possesses fairly good antimicrobial activity against the test organisms. However, the activity is less than the standard drug (Ciprofloxacin and Fluconazole, respectively).



Table 1. Antimicrobial activity data of the synthesized compound.







	
Compound

	
Zone of inhibition (mm)




	
S. aureus

	
E. Coli

	
C. albicans

	
A. niger






	
Compound 3

	
11

	
13

	
8

	
11




	
Control

	
-

	
-

	
-

	
-




	
Standard

	
40

	
41

	
23

	
22
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3. Experimental


Melting points were determined with a digital melting point apparatus and are uncorrected. FTIR spectra were recorded on a Shimadzu FT-IR model spectrophotometer. 1H NMR spectra were recorded in MeOD on a Bruker AV III 500 MHz using TMS as internal standard. The mass spectra were recorded on a JEOL GCmate instrument. The purity of the compound was checked by TLC.



3.1. 2-Methyl-3-{4-[2-(1H-tetrazol-5-yl-ethylamino]phenyl}-3H-quinazolin-4-one (3)


3-(4-Aminophenyl)-2-methyl-3H-quinazolin-4-one 1 (2.51 g, 0.01 mol) was mixed with 2.12 mL (0.04 mol) of acrylonitrile in a 250 mL round bottomed flask and cooled in an ice bath. Triton B (2 mL) was added dropwise with shaking. The vigorous reaction which set in was allowed to subside and then the mixture was refluxed on a steam bath for 2 h. The solution was cooled and it was then extracted with ethylene dichloride. It was dried over anhydrous sodium sulphate and the solvent was removed to give the nitrile 2. The nitrile was obtained in 60% yield. The crude nitrile on recrystalization from DMF melted at 105 °C.



A mixture of 3-[4-(2-methyl-4-oxo-4H-quinazolin-3-yl)phenylamino]propionitrile 2 (3.04 g, 0.01 mol), sodium azide (1.0 g, 0.01 mol), dimethyl formamide (10 mL) and ammonium chloride (5.3 g, 0.1 mol) was placed in a 100 mL round bottomed flask. The content was heated in an oil bath for 7 h at 125 °C. The solvent was removed at reduced pressure. The reaction mixture was dissolved in 100 mL of distilled water and carefully acidified with hydrochloric acid (2 mL) to pH 2. The solution was cooled to 5 °C in an ice bath. The product was isolated by filtration, washed with several portions of water, dried and recrystallized from DMF. Yield 70%, m.p. > 350 °C. Calculated for C18H17N7O (347.15): C, 62.24%; H, 4.93%; N, 28.23%. Found: C, 62.38%; H, 4.72%; N, 28.13%. IR, υ cm−1: 1022 and 1197 (tetrazole ring), 1249 (N-N=N), 1408 (N=N), 1610 (C=N), 3210 (N-H stretching), 2926 (methyl CH stretching), 2849 (CH2). 1H NMR (MeOD, 500 MHz): 6.90–7.10 (m, 4H, Ar-H), 8.50 (d,1H, J = 8.5 Hz, 5-H quinazolinone), 8.10 (d, 1H, J = 8.0 Hz, 8-H quinazolinone), 7.15 (t, 1H, 6-H quinazolinone), 7.54 (t, 1H, 7-H quinazolinone), 3.30 (s, 3H, CH3), 2.21 (s, 2H, (C-CH2-), 2.72 (s, 2H, N-CH2-), 5.0 (s, 1H, NH). MS (EI, 70 eV) m/z: 347 (M+1)+ (48%), 292 (46), 238 (30), 147 (25), 132 (20), 69 (13)




3.2. Antimicrobial activity


The antimicrobial activity was determined in vitro by the disc diffusion method by measuring zones of inhibition.



A known weight of the test compound 3 (50 µg/disc) was impregnated in a sterile filter paper disc of size 4 mm. It was then allowed to dry. Another disc, dipped only in DMSO, after drying, was used as the control.



The plates, containing nutrient agar were used. They were seeded with different organisms at concentrations of 2–3 × 10−7 in Colony Forming Unit (CFU) using a sterile swab. The discs containing the sample were placed at different positions using fine pointed forceps. The plates were incubated at 37 °C for 24 h, followed by measuring the zones of inhibition. The above observations were made under sterile condition. Ciprofloxacin (5 µg/disc) and Fluconazole (10 µg/disc) were used as standard for bacteria and fungi respectively.
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