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ABSTRACT

A new series of 6- bromo-2-(4-chlorophenyl)quineed(3H)-one derivatives 2-7 were synthesized. ftteemical
structures were confirmed by spectral and elemeatalysis. The synthesized compounds were evalf@tedeir
anti-microbial activity using the agar diffusionctenique. The tested compounds were evaluated dg&nam-
positive bacteria (Bacillus subtilis, Staphylocoscaureus), Gram- negative bacteria (Escherichiai cand
Pseudomonas aeruginosa ), Yeast (Candida albicand) Filamentous Fungus (Aspergillus niger ). Minimu
inhibitory concentration (MIC) of the compounds @hishowed antimicrobial activity was determinedvitro.
Compound 3b has broad spectrum activity against Gram-positbaeteria, Gram-negative bacteria, Yeast and
Filamentous Fungus with MICs 150, 150, 75, 312, G 625 ug/mL against (Bacillus subtilis ATCC 863
Staphylococcus aureus ATCC 3555, Escherichia cB@ 23282 Pseudomonas aeruginosa ATCC 10145, Candid
albicans IMRU 3669 and Aspergillus niger ATCC 16/@$pectively.
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INTRODUCTION

The increasing incidence of resistant and multistest bacterial strains has become a serious gmohll over the
world [1]. The reasons for antimicrobial resistaimmerease are due to the excessive use of antitaatl inaccurate
diagnosis [2, 3]. This encourage searching for raimicrobial agents. Quinazolinones are classefuséd
heterocycles that are of considerable interesttdutheir wide range of biological activities suas anticancer [4-
8], anti-psychotic [9], anti-inflammatory [10,12nti-fungal [12-14] and antimicrobial activitiesfl13].

Literature survey revealed that 2,3 disubstitutathagolinone derivatives show promising antimicedtand anti-
fungal activities [19,20]. On the other hand broguinazolinone derivatives substituted &tgsition with phenyl
ring show potential antimicrobial and anti-fungattigities [21,22]. Chacones, pyrazole, isoxazoled an
thiopyrimidine have diverse biological activitiexiuding antibacterial and anti-fungal activiti@8{26].

Based on this finding and continuation of our dragearch program concerning with synthesis of nafersand
more biologically active quinazolin-4-one derivasv [4-8, 22], we synthesized new bromo quinazoknon
derivatives substituted at®3osition with chalcones, pyrazole, isoxazoleto fpyrimidine moiety bearing para
chloro phenyl moiety at position 2.

EXPERIMENTAL SECTION
2.1. Chemistry

All melting points are uncorrected, elemental asaty were carried out in the microanalytical unitNzftional
Research Centre and Cairo University, Egypt. IRcspewere recorded on FT-IR spectrophotometer- KO-
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Nicolet (USA) and Perkin Elmer-9712 spectrophot@nét! NMR spectra were determined on a Varian-Gemmini-
300 MHz..**C NMR (DMSO-d) spectra were recorded at 100.62 MHz at the afentioned research center in
Cairo university. Mass spectra were determinedioni§an Mat SSQ 7000, mode EI 70 eV (Thermo Ings. $hc.
USA). Thin layer chromatography was carried oustina gel 60 F254 (Merck) plates using chlorofopatroleum
ether/ methanol (7:4:1) as an eluent system.
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Scheme 1: Synthesis of compounds 3a-e

2.1.1. 3-(4-acetyl phenyl)-6-bromo-2-(4-chlorophenyl)quinazolin-4(3H)-one (2)

A mixture of the benzoxazirte ( 0.01 mol) and p-aminoacetophenone ( 0.01 mol) vesded together upon fusion
at 160°C on sand bath for 2 h. After cooling, the crudassmwas crystallized from methanol twice to giveisie
brown crystals o, m.p. 216C in 80% yield. Analysis for £H,,BrCIN,O,, Calcd.: % C, 58.24; H, 3.11; N, 6.17,
Found: % C, 58.31; H, 3.17; N, 6.20, IR spectrurBi(kcm*) showed characteristic absorption bands at 3386 (C
aromatic), 1710 (C=O of acetyl), at 1690 (C=O oingaolinone), 1630 (C=N) and at 1590 (C=CHNMR
spectrum (DMSO-¢ ppm) showed signals at 2.6 (3H, s, CQLC&hd 7.5-8.1 (m, 11H, Ar-H}3C NMR (DMSO-
dg) d ppm: 198, 165, 160.5, 147.5, 143, 137.5, 13636,3, 135.7, 129.2, 129, 128.5, 126.5, 124.6, 128, 121.7,
26.5. MS (m/z, R.l.): 453 (100.0%), 452 (70.3%56430.6%).

2.1.2. General method for the preparation of 3a-e:

A mixture of the keton@ (0.002 mol) and the appropriate aromatic aldehy@®02 mol) in ethanol (10 mL). 5 %
NaOH in ethyl alcohol (10 mL) was added drop wisthim 15 minutes. The reaction mixture was reflued6 h
then cooled and the crude precipitated materia fitlered off, air dried and then crystallized fiche proper
solvent to give the chalcon8a-erespectively.

2.1.2.1(E)-6-bromo-2-(4-chlorophenyl)-3-(4-cinnamoyl phenyl)quinazolin-4(3H)-one (3a)

Crystallized from ethanol to give brown crystalspmi7dC in 70% yield. Analysis for £HgBrCIN,O, ; Calcd
%C, 64.28; H, 3.35; N, 5.17; Found: %C, 64.30; EB03N, 5.19; IRvma/cm’ 1685 (C=0 quinazolinone), 1660
(C=0 of thea,p - unsaturated ketone) and at 1590 (CHMNMR (DMSO-d;, ppm): 6.8-7.0 (2H, d, d, CH=CH)
and 7.2-8.1 (m, 16H, Ar-H J°C NMR (DMSO-d): 189,167, 160,148, 145, 139, 137, 136, 135.2,3,3134, 131,
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130, 129.8, 129.5, 129.3, 128, 126.7, 124.9, 1248, 121.7, 121.3.MS (m/z, R.1.): 542 (100.0%)).52 (50.2%),
541.03 (22.4%)

2.1.2.2 (E)-6-bromo-2-(4-chlorophenyl)-3-(4-(3-(4-chlorophenyl)acryloyl) phenyl)quinazolin-4(3H)-one (3b)
Crystallized from ethanol to give yellow crystais,p. 205°C in 75% yield. Analysis for &H,;BrCI,N,O, ; Calcd
%C, 74.99; H, 4.50; N, 6.25; Found: %C, 74.97; H94 N, 6.24; IRvma/cm™* 1690 (C=0 quinazolinone), 1660
(C=0 of thea, - unsaturated ketone) and at 1610 (CHMNMR spectrum (DMSO-g ppm): 7.0-7.2 (2H, d, d,
CH=CH) and 7.3-8.24(m, 15H, Ar-HJC NMR (DMSO-@) d ppm: 190,168, 161,148, 146.2, 139.5, 138, 136.6
135.2, 133.3, 135, 1342, 131, 130, 129.6, 129.8, 126.9, 125.9, 124.8, 123.1.121.9, 121.5. MS (R/k): 575
(100.0%), 573 (42.0%), 577 (50.1%).

2.1.2.3. (E)-6-bromo-2-(4-chlorophenyl)-3-(4-(3-(4-nitrophenyl)acryl oyl ) phenyl)quinazolin-4(3H)-one (3c)
Crystallized from glacial acetic acid to give whiteystals, m.p210°C in 75% vyield. Analysis for £H;;BrCINO; ;
Calcd %C, 77.76; H, 4.66; N, 6.48; Found: %C, 77H24.64; N, 6.46; IRvma/cm™ 1700 (C=0 quinazolinone),
1670 (C=0 of then,p - unsaturated ketone) and at 1600 (CHMNMR (DMSO-d;, ppm) : 6.9-7.1 (2H, d, d,
CH=CH) and 7.4-8.5(m, 15H, Ar-H 3*C NMR (DMSO-q): 191, 169, 164, 149, 147, 145, 142, 137, 13538,
132.3, 132, 130,130.5, 129.9, 129, 128.5, 125,512#23.8, 123, 122.2,122. MS (m/z, R.l.): 585 (100%87
(40.0%), 588 (31.5%).

2.1.2.4(E)-6-bromo-2-(4-chlorophenyl)-3-(4-(3-(3,4,5-trimethoxyphenyl)acryl oyl ) phenyl)quinazolin-4(3H)-one

(3d)

Crystallized from ethanol to give yellow crystats,p. 26(°C in 70% yield. Analysis for £H,.BrCIN,Os ; Calcd
%C, 60.82; H, 3.83; N, 4.43, Found: %C, 60.90; 893N, 4.48. IRvma/cm®* 1700 (C=O quinazolinone), 1680
(C=0 of thea,p - unsaturated ketone) and at 1590 (CHMNMR (DMSO-d;, ppm): 3.9 (9H, s, OCH3) , 6.8-7.0
(2H, d, d, CH=CH) and 7.1 -8.2 (m, 13H, Ar-#fC NMR (DMSO-@) d ppm: 189.5, 163, 160.7, 152, 148, 146,
138.5, 136.3, 136, 133, 132, 131.3, 129.1, 12&%,5] 126.3, 124.9, 124.6, 123, 122, 103.8, 612.94S (m/z,
R.1.): 633 (100%), 632 (70.0%), 630 (33%).

2.1.2.5(E)-6-bromo-2-(4-chlorophenyl)-3-(4-(3-(furan-2-yl)acryloyl ) phenyl)quinazolin-4(3H)-one (3€)

Crystallized from ethanol to give reddish brownstays, m.p220°C in 70% vyield. Analysis for §H;¢BrCIN,O; ;
Calcd %C, 60.98; H, 3.03; N, 5.27; Found: %C, 601983.03; N,5.25; IRvp./cm’ 1720 (C=0 quinazolinone),
1685 (C=0 of theu,p - unsaturated ketone) and at 1600 (CHMNMR (DMSO-d;, ppm): 6.7-6.9 (2H, d, d,
CH=CH) and at 7.0-8.2 (m, 14H, Ar-HYC NMR (DMSO-d): 190, 167, 161, 151.5, 147, 144, 139, 136.3,7,35
133.5, 132.5, 132, 131.5, 129.2, 129.1, 127.3,5,2824.9, 124.5, 121, 120.9, 113.8, 112.9.MS (R/%,): 533
(100.0%), 530 (76.2%), 532 (20.9%).

2.1.3.General method for the preparation of 4a,b:

A mixture of the chalcon8ab (0.005 mol) and hydrazine hydrate (2.5 mL, 0.00d, r88%) in abs. ethanol (25
mL) was heated under reflux for 6 h. After coolinbe separated material was filtered off, air diréand then
crystallized from the proper solvent to gia,b respectively.

2.1.3.16-bromo-2-(4-chlorophenyl)-3-(4-(5-phenyl-4,5-dihydro- 1H-pyrazol -3-yl ) phenyl)quinazolin-4(3H)-one

(4a)

Crystallized from ethanol to give red crystals, mipdC in 70% vyield. Analysis for &H,BrCIN,O ; Calcd %C,
62.66; H, 3.63; N, 10.08, Found: %C, 62.62; H, 38910.10; IR:wma/cm™* 3380 (NH), 3020(CH, aromatic), 1660
(C=0) and 1630(C=N). (DMSOgdppm): 3.6 (d,d, 2H, CHl pyrazoline ring), 3.95 (t, 1H, CH of pyrazolire0 (s,
NH, exchangeable with @), 7.3 -8.2 (m, 16H, Ar-H }:3C NMR (DMSO-¢) d ppm: 166, 161, 151.8, 147.7,
143.9, 136.3, 135.9, 135.1, 132.4, 132.1, 129.9,212129, 128.5, 126.9, 126.5, 124.5, 123, 121972,42.6. MS
(m/z, R.1.): 558 (100%), 555 (35%), 559 (25%).

2.1.3.26-bromo-2-(4-chlorophenyl)-3-(4-(5-(4-chlorophenyl)-4,5-dihydr o-1H-pyrazol -3-yl ) phenyl)quinazolin-
4(3H)-one (4b)

Crystallized from ethanol to give white crystals,pn290°C in 70% yield. Analysis for &H;oBrCI,N,O ; Calcd
%C, 59.01; H, 3.24; N,9.49; Found: %C, 59.12; HI3.8,9.51; IR:opa/cm® 3395 (NH), 3035(CH, aromatic),
1675 (C=0) and 1640(C=NjH-NMR (DMSO-d;, ppm) 3.6 (d,d, 2H, CH pyrazoline ring), 3.95 (t, 1H, CH of
pyrazoline), 7.2 (s, NH, exchangeable wit)O, 7.4 -8.3 (m, 15H, Ar-H)}:*C NMR (DMSO-@): 169, 162, 152.9,
151.7, 129.7, 137.8, 137.2, 136.5, 135.5, 134, 133, 130, 129.8, 129, 126.9, 125, 124, 122, 120A, 43.4. MS
(m/z, R.1.): 592 (100%), 591 (50%), 589 (20%).
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Scheme 2: Synthesis of the target compounds 4a,3a,b
2.1.4.General method for the preparation of (5a,b):
A mixture of the chalcon8a,b (0.005 mol) and hydrazine hydrate (2.5 mL, 0.0@8, ®8%) in presence of (10 mL)
of glacial acetic acid was heated under refluxiforh. After cooling, the mixture was poured inte/ivater and
filtered off, air dried and then crystallized frahe proper solvent to givea,b respectively.

2.1.4.13-(4-(1-acetyl-5-phenyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-6-bromo-2-(4-chlorophenyl) quinazolin-
4(3H)-one (5a)

Crystallized from methanol to give reddish browgpstals, m.p180°C in 70% yield. Analysis for §H,,BrCIN,O;;
Calcd %C, 62.27; H, 3.71; N, 9.37; Found: %C, 621293.80; N, 9.30; IRvma/cmi* 3040(CH, aromatic), 1690
(C=0 quinazolinone, 1680 (C=0, acetyl) and 1635(L2N-NMR (DMSO-d;, ppm) 2.2 (3H, s, COCH{ 3.6 (d,d,
2H, CH, pyrazoline ring), 3.90 (t, 1H, CH of pyrazolirigp -8.3 (m, 16H, Ar-H )**C NMR (DMSO-d): 168.5,
165, 161, 151.7, 148, 141.7, 137, 135.9, 135, 1298.3, 129, 128.5, 126.7, 124.9, 124.5, 123, 5827, 40, 23.5.
MS (m/z, R.1.): 598 (100.0%), 596 (80%), 599 (35)0%

2.1.4.23-(4-(1-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol -3-yl) phenyl)-6-bromo-2-(4-chlorophenyl)
guinazolin-4(3H)-one (5b)

Crystallized from ethanol to give brown crystalspmi22’C in 65% vyield. Analysis for £H»,BrCl,N,O,; Calcd
%C, 58.88; H, 3.35; N, 8.86; Found: %C,58.80; H93.R, 8.79. IR:vma/cm* 3040(CH, aromatic), 1700 (C=0
quinazolinone, 1685 (C=0, acetyl) and 1645(C=K}NMR (DMSO-d;, ppm) 2.2 (3H, s, COC}) 3.6 (d,d, 2H,
CH,, pyrazoline ring), 3.95 (t, 1H, CH of pyrazolin@,4 -8.5 (m, 15H, Ar-H )**C NMR (DMSO-d): 170, 1686,
161.4, 153, 151.9, 148, 137.8, 137.3, 136.3, 1383%,5, 132.3, 132, 129.5, 129.1, 128.8, 126.7,92#24 5,
123.3, 121.7,59.5, 40.1, 23.5. MS (m/z, R.1.): §Bd0%), 633 (40%), 631 (20%).

2.1.5.General method for the preparation of (6a,b)

A mixture of chalcone8a,b (3 mmol) and hydroxylamine hydrochloride (5 mmipl)sodium hydroxide solution
(0.5g NaOH in 0.5mL water) in ethanol (60 mL) wa$luxed for 10 h. The product obtained upon cookvas
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filtered off, washed with water and recrystalizednfi the proper solvents to obtain the desired camgs 6a,b

respectively.
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Scheme 3: Synthesis of the target compounds 6a,7a,b

4.1.5.1 6-bromo-2-(4-chlorophenyl)-3-(4-(5-phenyl-4,5-dihydroisoxazol-3-yl ) phenyl)quinazolin-4(3H)-one (6a)
Crystallized from ethanol to give yellow crystafs,p. 155°C in 65% yield. Analysis for &H;sBrCIN;O,; Calcd
%C, 62.55; H, 3.44; N, 7.55; Found: %C, 62.50; FB93 N, 7.50.IRwma/cm* 3025(CH, aromatic), 1665 (C=0)
and 1635 (C=N)!H-NMR (DMSOd6, s ppm): 3.6-3.75 (d, d, 2H, GHisoxazoline ring), 5.9 (t, 1H, CH,
isoxazoline ring), 7.2 -8.2 (m, 16H, Ar-HYC NMR (DMSO-d) d ppm: 164, 160.6, 157, 147.9, 143.5, 136.3,
135.9, 135.1, 133.4, 130, 129.5, 129.2, 128, 121226,7, 126, 124.6, 124.3, 121.9, 124, 82.5, 43(M&, R.l.):
557 (100.0%), 556 (64%), 558 (30%).

2.1.5.26-bromo-2-(4-chlorophenyl)-3-(4-(5-(4-chlorophenyl)-4,5-dihydr oi soxazol - 3-yl ) phenyl)quinazolin-4(3H)-

one (6b)

Crystallized from glacial acetic acid to give whiteystals, m.p104°C in 65% yield. Analysis for &H1gBrCI,N;O,

: Calcd %C, 58.91; H, 3.07; N,7.11; Found: %C, 5819, 3.10; N,7.19. IRoma/cmi* 3045 (CH, aromatic), 1690
(C=0) and 1640 (C=N)‘H-NMR (DMSOd6,5 ppm): 3.65-3.8 (d, d, 2H, GHisoxazoline ring), 6.0 (t, 1H, CH,
isoxazoline ring and 7.35 -8.40 (m, 15H, Ar-H3C NMR (DMSO-@) d ppm: 167, 162.3, 156.4, 153.1, 147.9,
138.1, 136.5, 135.7, 135, 134.7, 132.5, 130.2, 128,7, 127.7, 127, 125.2, 125, 124, 121.7, 8425\& (m/z,
R.1.): 593 (100%), 592 (40%), 590 (39%).

2.1.6.General method for the preparation of (7a,b)

A mixture of the chalcon8ab (0.005 mol) and thiourea (0.005 mol) in presewoic@.5 gram of NaOH in 5mL of
water. The mixture was refluxed in (25mL) of ethiafoo 6 h then concentrated under vaccum and nkzechwith
dilute HCI. The precipitated material was filtereff, washed with water, dried and crystallizednfr@thanol to
give 7a,h
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2.1.6.1 6-bromo-2-(4-chlorophenyl)-3-(4-(6-phenyl-2-thioxo-1,2,5,6-tetrahydropyrimidin-4-yl)phenyl)quinazolin-
4(3H)-one (7a)

Crystallized from ethanol to give yellow crystafs,p. 240°C in 60% yield. Analysis for &H,BrCIN,OS; Calcd
%C, 60.06; H, 3.36; N, 9.35:Found: %C, 60.06; H363.N, 9.35; IR:vma/cm’ 3480-3220(OH enolic of
pyrimidine), 3025(CH, aromatic), 1690 (C=0), 1620=N) and 1270(C=S)'H-NMR (DMSOQd6, § ppm): at
3.4(2H, d, CH Of pyrimidinone), 5.8(1H, t, CH of pyrimidinoneind 7.2 -8.3 (m, 17H, Ar-H and pyrimidon&C
NMR (DMSO-d;): 187, 165, 164.4, 161.6, 147.7, 145.5, 136.5,2,3834.7, 134, 132.5, 130.4, 130.1, 129.7, 129.5,
126.9, 124.6, 124.3, 123.5, 122, 52.2, 42.4.MS (R/k): 601 (100%), 602 (50%), 599 (44%).

2.1.6.26-bromo-2-(4-chlorophenyl)-3-(4-(6-(4-chlorophenyl)-2-thioxo-1,2,5,6-tetrahydropyrimidin-4-yl ) phenyl)
guinazolin-4(3H)-one (7b)

Crystallized from glacial acetic acid to give whiterystals, m.p.11FC in 60% yield. Analysis for
CsoH16BrCILN,OS; Calcd %C, 56.80; H, 3.02; N, 8.83; Found: %&88; H, 3.09; N,8.89; IRip./cm™* 3485-3230
(OH enolic of pyrimidine), 3040(CH, aromatic), 170D=0), 1635 (C=N) and 1280(C=SH-NMR (DMSOd6,3
ppm): at 3.55(2H, d, CHOf pyrimidinone), 5.7(1H, t, CH of pyrimidinone),.35 -8.4 (m, 16H, Ar-H and
pyrimidone ).*C NMR (DMSO-d): 189, 165.6, 163, 161.4, 153.9, 149.2, 137.8,1,3¥36.5, 136, 134.7, 134,
133.4, 131.4, 131, 129.3, 127, 125.6, 125.3, 124,71 56.4, 44.6. MS (m/z, R.l.): 634 (100.0%), §30%), 636
(48%).

2.2.Antimicrobial screening

The anti-bacterial activity of the synthesized compds was tested against strains isolated fromadrbgnproducts
and were accused of being a direct cause of fotmkigation in human. The tested compounds wereuated
against, Gram-positive bacteri®acillus subtilis ATCC 6633, Staphylococcus aureuBTCC 35556), Gram-
negative bacteriaEscherichia coliATCC 23282 and®’seudomonas aeruginogel CC 10145), YeastGandida
albicans IMRU 3669) andFilamentous FungugAspergillus nigerATCC 16404). The bacteria and yeast were
grown on nutrient agar while the fungus was growrCaapek’s Dox agar medium.

2.2.1Paper disc diffusion technique

The sterilized medium [27] (autoclaved at P20for 30 min) (40-50C) was inoculated (1 ml/100 ml of medium)
with the suspension (105 cfu/ml) of the micro-origan(matched to 0.9 McFarland barium sulphate statjdand
poured into a Petri dish to give a depth of 3-4 riiltme paper impregnated with the test chemicalsciMpounds)
each dissolved in conc. (100 mg/ml in DMF) was pthon the solidified medium. The plates were praated for

1 h at room temperature and incubated at 37Q8for 24-48 h for anti-bacterial and anti-fungaltivtes,
respectively.

The negative control was DMF showed no biologiaaivity against the tested microorganisms, andaadsrd
antibiotics; Tetracycline (30 mcg) as antibacteflidixic acid (30 mcg) as anti-yeast and Flucmta (100 ppm)
as anti-fungal were used as a positive controldisserved inhibition zone is presented in Table 1.

2.2.2.Minimum inhibitory concentration (MIC)

MIC [28] of the compound was determined by agaeadtrdilution method. A stock solution of the syrsized
compound (1000 pg /ml) in DMF was prepared and egtaguiantities of the test compounds were incorpdrat
specified quantity of molten sterile agar. A spiedfquantity of the medium (40-5C) containing the compound
was poured into a Petri dish to give a depth of 8% and allowed to solidify. Suspension of the miorganism
was prepared to contain approximately 105 cfu/nal applied to plates with serially diluted compoumi®MF to
be tested and incubated at%&7for 24 and 48 h for bacteria and fungi, respetyivThe MIC was considered to be
the lowest concentration of the test substancebéiig no visible growth of bacteria or fungi oretiplate. The
observed MIC is presented in Table 2.

RESULTS AND DISCUSSION

3.1. Chemistry

Fusion between compounti and p-amino acetophenone at 160°C afforded 3-¢tykdhenyl)-6-bromo-2-(4-
chlorophenyl)quinazolin-4(3H)-on2 (scheme 1)Claisen-Schmidt condensation of the acetyl derreasi with
different aldehydes namely, benzaldehyde, p-chlemabldehyde, p- nitobenzaldehyde , 3,4,5 trimethoxy
benzaldehyde and/or furan-2-carboxaldehyde in ellmsodium hydroxide solution afforded the corm@sging
a,p-unsaturated ketones (chalconga)e respectively (scheme 1).
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Cyclocondensation of the unsaturated ket@azeb with hydrazine hydrate in absolute ethanol affordbd
corresponding pyrazoline derivativda,b. While cyclocondensation of the unsaturated ketgab with hydrazine
hydrate in glacial acetic acid afforded the coroegfing acetyl pyrazoline derivativéa,b (Scheme 2).

When a,B-unsaturated ketoneZa,b were allowed to react with hydroxylamine hydrociderin ethanolic sodium
hydroxide solution, afforded the corresponding &mtines6a,b respectively. Cyclocondensation of the chalcones
3a,b with thiourea in presence of NaOH afforded the egponding tetrahydropyrimidine-thione derivativésb
respectivelyScheme 3).

Table, (1): Antimicrobial activity of the tested canpounds measured in vitro activity-zone of inhibiton in mm

Comp&g(])amsm Bacillus subtilis | Staph. aureus | Escherichiacoli | Pseud. aeruginosa | Candida albicans | Aspergillus niger
2 -ve -ve -ve -ve -ve -ve
3a -ve -ve -ve -ve 18 17
3b 22 22 31 21 15 15
3c -ve -ve -ve -ve -ve -ve
3d -ve -ve 19 18 -ve -ve
3e -ve -ve -ve -ve 17 19
4a -ve -ve -ve -ve 17 19
4b -ve -ve -ve -ve -ve -ve
ba -ve -ve -ve -ve 19 21
5b 19 21 -ve -ve -ve -ve
6a -ve -ve -ve -ve -ve -ve
6b -ve -ve -ve -ve -ve -ve
7a -ve -ve -ve -ve -ve -ve
7b -ve -ve -ve -ve -ve -ve
Reference 28 28 31 34 25 27

Table (2): Minimum Inhibitory Concentrations (MIC) of the compounds shows antimicrobial activity meased by (ug/mL)

Comp&%imsm Bacillus subtilis | Staph. aureus | Escherichiacoli | Pseud. aeruginosa | Candida albicans | Aspergillus niger
3a | 0 e | e | e e 625 625
3b 150 150 75 312 625 625
3d | e e 625 625 | - -
7= e e e — 625 625
4a | | e 625 625
7= Y [ e — 625 625
5b 625 12 | e e e

3.2. Antimicrobial activity

In this present work novel series of 6-bromo quatimz4(3H)-ones compounds were synthesized. Théhegized
compounds were evaluated for their anti-microbiativity using the agar diffusion technique. The té¢els
compounds were evaluated against, Gram-positiveetiaoBacillus subtilisATCC 6633,Staphylococcus aureus
ATCC 35556), Gram-negative bacterigBs¢herichia coliATCC 23282 andPseudomonas aeruginosaTCC
10145), YeastGandida albicandMRU 3669) and Filamentous Fungusspergillus nigelATCC 16404). (Table 1)
Minimum inhibitory concentration (MIC) of the compnds which showed antimicrobial activity was deti@ed in
vitro using a broth micro-dilution assay. The Ml@lwes showed 100 % inhibition of microbial growitable 2).

The anti-bacterial data (Table 1) revealed that pamumd 3b has broad spectrum activity against Gram-positive
bacteria, Gram-negative bacteria, Yeast and FildamosnFungus with MICs 150, 150, 75, 312, 625 a28 16g/mL
against Bacillus subtilis ATCC 6633, Staphylococcus aureuATCC 3555, Escherichia coliATCC 23282
Pseudomonas aeruginos®TCC 10145,Candida albicans IMRU 3669 andAspergillus nigerATCC 16404)
respectively. Compound@d has promising activity against Gram-negative béctescherichia coliATCC 23282
Pseudomonas aeruginogal CC 10145 with MICs 625 pg/mL. On the other tamompoundsb show potent
activity against Gram-positive bacteBacillus subtilisATCC 6633,Staphylococcus auredsT CC 3555 with MICs
625, 312 pg/mL respectively. Compourlls 3e, 4aand5a exert potent anti-yeast and anti-fungal activigaiast
Candida albicansIMRU 3669 andAspergillus nigeATCC 16404 with MICs 625 pug/mL.

CONCLUSION
We have synthesized novel series of quinazolin-}@&kts compounds to evaluate them on anti-micraimeden.

6-bromo quinazolinone derivatives bearing para rchishenyl moiety at position 2 and substituted "&p8sition
with 4-chalcone moiety bearing 4-choro phe®@ show remarkable antimicrobial, anti-yeast and dmtigal
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activity. 4-chalcone moiety bearing 3,4,5-trimethplenyl3d show potent activity against Gram-negative baateri
On the other hand 4-chalcone moiety having phenflian-2-yl abolish antimicrobial activity but hayotent anti-
yeast and anti- fungal activity. While substitutiwith 4-nitrophenyl at the same position afford gamund 3c with
no antimicrobial or anti-fungal activity.

Substitution at'8 position with 5-phenyl- pyrazol or 1-acetyl-5-plgemoiety give compounda, 5a respectively
with promising anti-yeast and anti fungal activitfwhile substitution at the same position with 1ligl@4-
chlorophenyl) moiety givéb which have potent activity against Gram-positiaeteria. Compoundsa,b and7a,b
with dihydro isoxazol or thioxo-tetrahydro pyrimigil moiety repectively at'3position of quinazolinone nucleus
has neither antimicrobial nor anti fungal activity.
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