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Introduction

Quinazoline nuclei are diazotized heterocyclic compounds containing benzene and diazine cycles.

These compounds are of great importance in the pharmacological and biological fields. Indeed, the quinazoline scaffold is present in the structure of many synthetic and natural compounds. The quinazoline derivatives show an important role in the preparation of versatile compounds that are biologically and pharmacologically active, such as: insecticides, herbicides [1], antifungals, [START_REF] Cheeseman | The Chemisty of Heterocyclic Compounds[END_REF] antibacterials, antivirals. [START_REF] Porter | Comprehensive Heterocyclic Chemistry[END_REF] In fact, they are used as sedative agents [START_REF] Opitz | [END_REF], anthelmintics [5], potential radiosensitive agents [6], anti-tumor agents, [START_REF] Baguley | DNA intercalating antitumor agents[END_REF][START_REF] Brana | Benzimidazo[1,2-c]quinazolines: a new class of antitumor compounds[END_REF][START_REF] Werbet | Basically substituted ellipticine analogues as potential antitumor agents[END_REF] analgesic [START_REF] Alagarsamy | Synthesis and pharmacological evaluation of some 3-phenyl-2-substituted-3H -quinazolin-4-one asanalgesic, antiinflammatory agents[END_REF][START_REF] Jatav | Synthesis and antimicrobial activity of some new 3-[5-(4substituted)phenyl-1,3,4-oxadiazole-2yl]-2-styrylquinazoline-4(3H)-ones[END_REF], anti-virus [START_REF] Li | Synthesis and bioactivity of 4quinazoline oxime ethers[END_REF], anticytotoxin, anti-tuberculosis [START_REF] Chandrika | Synthesis leading to novel 2,4,6-trisubstitutedquinazoline derivatives, their antibacterial and cytotoxic activity againstTHP-1, HL-60 and A375 cell lines[END_REF][START_REF] Nandy | Synthesis and antitubercular activity of Mannich bases of 2-methyl-3H-quinazolin-4-ones[END_REF], antioxidant [START_REF] Saravanan | Synthesis and evaluation of antioxidant activities of novel quinazoline derivatives[END_REF], antihypertension, anti-diabetes [START_REF] Hess | Scriabine A: Antihypertensive 2-amino-4(3H)-quinazolinones[END_REF][START_REF] Malamas | Quinazolineacetic acids and related analogs as aldosereductase inhibitors[END_REF], etc.

Pharmaceutical chemists prepared versatile types of quinazoline molecules that have shown variety of biological activities as efficient anti-allergic and anti-inflammatory drugs [18]. In addition, many examples of drugs were found such as proquazone [19], DQO-501 [20], and fluproquazone [21].

Therefore, and in continuation of on our research on the development of new routes to synthesize novel heterocyclic compounds [START_REF] Riadi | Convenient synthesis of 2, 4-disubstituted pyrido [2, 3-d] pyrimidines via regioselective palladiumcatalyzed reactions[END_REF][START_REF] Geesi | Ultrasound-accelerated green synthesis of new quinolin-2-thione derivatives and antimicrobial evaluation against Escherichia coli and Staphylococcus aureus[END_REF][START_REF] Riadi | UV Light Mediated Palladium-Catalyzed Synthesis of 2-Substituedpyrido[2,3d]pyrimidines[END_REF][25][START_REF] Riadi | UV Light-mediated regioselective methylsulfanyl discrimination via Pdcatalyzed cross-coupling reactions of 2,4-dimethylsulfanylpyrido[2,3-d]pyrimidines[END_REF][START_REF] Riadi | Regioselective palladium-catalyzed Suzuki-Miyaura coupling reaction of 2,4,6-trihalogenopyrido[2,3-d]pyrimidines[END_REF][START_REF] Riadi | Novel animal-bone-meal-supported palladium as a green and efficient catalyst for Suzuki coupling reaction in water, under sunlight[END_REF][START_REF] Riadi | Photochemical route for the synthesis of novel 2monosubstituted pyrido [2, 3-d] pyrimidines by palladium-catalyzed cross-coupling reactions[END_REF][START_REF] Geesi | Synthesis, antibacterial evaluation, Crystal Structure and Hirshfeld surface analysis of a new 2-benzylsulfanyl-3-(4-fluoro-phenyl)-6-methyl-3H-quinazolin-4-one[END_REF]. Herein, we reported the preparation and the antibacterial activity assessement of novel quinazolinone molecule 6-bromo-2-chloro-3-butylquinazolin-4(3H)-one (6) with good yield (Scheme 1). Crystallographic investigations of the synthesized compound 6 were performed at room temperature, along with description of its molecular interactions, electrostatic surface potential (ESP) and fingerprint plots.

Synthesis

To prepare the targeted derivative, we used the procedure described in reference [START_REF] Chihiro | Palladium(0)-Catalyzed Carbon-Hydrogen Bond Functionalization for the Synthesis of Indoloquinazolinones[END_REF]. First, a mixture of urea (6 mmol) and 5-bromoanthranilic acid (1 mmol) was grinded in a mortar, then heated at 200 °C till total transfer of the mixture to liquid. This mixture was then cooled and NaOH solution (1N) was added, then the mixture was acidified using HCl solution (1N), until the total precipitation of intermediate 4. The mixture was filtered to obtain the compound 4. Then, compound 4 (17.6 mmol) was chlorinated in presence of phosphoryl chloride (176.4 mmol) and N,N-diisopropylethylamine (26.4 mmol) and the reaction was refluxed for 6 hours. Afterword, the reaction was cooled and the excess of phosphoryl chloride was removed in vacuo. Then, the resulting mixture was dissolved in dichloromethane DCM (25 mL) and washed using water and dried over magnesium sulfate. Finally, solvent removed by evaporation to obtain the 6-bromo-2chloro-4(1H)-quinazolinone 4. The intermediate 4 was reacted with an equimolar of 1butylbromide (1 mmol) in acetone (10 mL) and in presence of anhydrous potassium acetate (1.5 mmol) and under continuous stirring overnight. Reaction progression was controlled by thin layer 3 chromatography [TLC]). The resulting solid was extracted using dichoromethane (3 X 10 mL), then the solvent was removed under vacuo and the obtained solid was purified through chromatography column (100 % DCM) to achieve the title derivative 6 as a yellow crystal (yield 81%). Scheme 1. Strategy of the preparation of 6-bromo-2-chloro-3-Butylquinazolin-4(3H)-one (6)

Antibacterial activity

Synthesized molecule 6 was tested for the antibacterial activity against two gram-positive bacteria (Bacillus subtilis and methicillin resistant Staphylococcus aureus [MRSA]) and two gram-negative bacteria, (Escherichia coli and Pseudomonas aeruginosa) using a standard method documented in reference [START_REF] Simpson | Prevalence of penicillin-resistant Streptococcus pneumoniae-Connecticut[END_REF] and also described in detail in a previous article by our group [25].

Results of the antibacterial activity of the derivative 6 were cited in Table 1. This compound 6 showed good activity against two bacterial strains only. 

Crystal structure

Crystal data and structure refinement details are summarized in Table2. The collection data was carried out on Bruker Apex II diffractometer using a Molybdenum anticathode. A structural hypothesis was provided by SIR97 program [START_REF] Altomare | SIR97: a new tool for crystal structure determination and refinement[END_REF]. The structure was solved by direct methods using SHELX97 program and all the atomic parameters are refined using a full-matrix least squares technique F 2 based on squared structure factor F 2 [START_REF] Sheldrick | A short history of SHELX[END_REF]. The non-hydrogen atoms were refined anisotropically but the hydrogen atoms were located theoretically. All the crystallography programs were used within the WINGX package [START_REF] Farrugia | WinGX suite for small-molecule single-crystal crystallography[END_REF]. The MERCURY program was used for Molecular graphics [START_REF] Macrae | Mercury CSD 2.0-new features for the visualization and investigation of crystal structures[END_REF].

CCDC 2012234 contains crystallographic data for the present work. These data can be obtained free of charge via the following link: www.ccdc.cam.ac.uk/data_request/cif.

The structural resolution reveals that our compound crystallises in an triclinic system with a P-1 space group and unit parameters cell: a 
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-2881 [START_REF] Baguley | DNA intercalating antitumor agents[END_REF] -1758 [START_REF] Alagarsamy | Synthesis and pharmacological evaluation of some 3-phenyl-2-substituted-3H -quinazolin-4-one asanalgesic, antiinflammatory agents[END_REF] 9912( 1 The crystal structure is built via hydrogen bonds and π -π stacking interactions between neighboring molecules. These intermolecular interactions between molecules allows the crystal packing build up(Figure 4). Indeed, each molecule communicates with two other neighboring molecules through oxygen atom, butyl group and benzene via hydrogen bonds, π-stacking and trough π -π stacking interactions. The electrostatic surface potentials (ESP) of C12H12BrClN2O is shown in Figure 6. In ESP, the red color is attributed to the negative region, which corresponds to hydrogen bond acceptors. However, the blue color indicates the positive region, which corresponds to hydrogen bond donors. As can be seen from Figure 6, the lone pair of oxygen atom of carbonyl moiety of quinazoline is a hydrogen bond acceptor. This result is in accordance with the Hirshfeld surface analysis, which

show the formation of a strong intermolecular hydrogen bond between the one pair of oxygen atom of carbonyl moiety of quinazoline and the hydrogen atom of CH of the aromatic ring (Figure 5). The 2D fingerprint plots for the most intercontacts between the C12H12BrClN2O units are shown in Figure 7 and the ratio of their contributions are summarized in Table 4. The highest inter atomic contact contribution were found between hydrogen atoms H … H, about 39.6% (Figure 4), followed by Br…H/ H…Br, Cl…H/ H…Cl and O…H/ H…O about 13.5, 8.0 and 7.4%, respectively. 

Conclusion

In summary, we have described the preparation of a new 6-bromo-2-chloro-3-buylquinazolin-4(3H)-one (6). Its anti -bacterial efficacy has been evaluated against different bacterial strains.

The single crystal XRD structural studies of the 6-bromo-2-chloro-3-butylquinazolin-4(3H)-one was performed. The compound crystallized in monoclinic crystal system with P-1 space group. It exhibited hydrogen bond interaction C=O…H, CH3CH2CH2CHH…C π-stacking interactions and slight π-π stacking interactions between rings of the molecule that assure the connection between molecules and stabilize the crystal. Moreover, the contribution of these interactions was also analysed by visualizing Hirshfeld surface. In addition, the electrostatic surface potential (ESP) was obtained using the DFT method.

  = 4.91550(10) Å, b = 11.4764(2) Å, c = 12.1670(3) Å), volume (638.11(4) Å 3 ), α= 110.079(8)°, β= 93.8130(10)°, γ = 95.4580(10)° and Z = 2. The molecular structure of the title compound is illustrated in Figure 1.The Atomic positions (x, y, z) (x 10 4 ) and equivalent isotropic displacement parameters Ueq (Å 2 x10 3 ) are summarized in Table3
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 21 Figure 1: View along b axis of asymmetric unit cell of the titled compound.

2 )

 2 are respectively 2.390 Å and 2.878 Å. The π-π stacking interactions between rings of molecules are presented in Figure. 3, the centroidcentroid distances between two neighboring molecules is about 4.915 Å. The distance between carbon atoms C-C is between 1.368(4) and 1.516(4) Å. The C-N distance is between 1.350(3) Å and 1.481(3) Å. The C-Br distance is about 1.892(2) Å. and Å Finally, C=O distance is approximately 1.210(3) Å. The torsion angle value C12-C11-C10-C9 and C11-C10-C9-N2 is about 177.23 (°) and 174.77 (°) respectively, this shows that the CH3-CH2-CH2-CH2-is slightly twisted (Figure1).

Figure 2 :Figure 3 :

 23 Figure 2: View showing the connection between the molecules by C=O…H hydrogen bonds and CH3CH2CH2CHH…C π-stacking interaction (dashed lines).
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 44142 Figure 4: Packing of molecules in the crystal . a-Projection along a axis, b-Projection along b axis, c-Projection along c axis.

Figure 5 :

 5 Figure 5: dnorm mapped on the Hirshfeld surface for visualizing intermolecular interactions of the title compound.

Figure 6 :

 6 Figure 6: Electrostatic surface potential of C12H12BrClN2O obtained at the B3LYP/6-311+G(d,p) level of theory.

Figure 7 :

 7 Figure 7: The two-dimensional fingerprint plots for the title compound showing all (up), Br … H/H ... Br (middle) and O … H/H … H (bottom) closest intercontacts.

Table 1 .

 1 Activity of the derivative 6 against bacterial strains.

				Bacterial Strains	
			Pa	Ec	MRSA	Bs
	Derivative 6	MIC (μg/ml) MBC (μg/ml)	-b -b	25 18.75	38.5 25	-b -b

a MIC: Minimum inhibitory concentration in μg/mL. MBC: Minimum bactericidal concentration b : No inhibition zone, no activity.

Table 4 :

 4 Summary of the major closest contacts and their percentage contributions to the Hirshfeld surface.

	Type of contact	Contribution (%)
	H … H	39.6
	Br … H/ H … Br	13.5
	Cl … H/ H … Cl	8.0
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