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ABSTRACT

A new series of polysubstituted quinazoline derivatives has been furnished as a product of N-acylation, O-acylation
and/or O-alkylation of the corresponding 2-methylquinazolinones; based on using the principles of lactam-lactim
dynamic equilibrium phenomena and the role of solvent polarity in shifting such equilibrium. The reaction of the
prepared polysubstituted quinazolines with different nitrogen, carbon, and sulphur nucleophiles has produced
derivatives of 4-heteroaryl-quinazoline derivatives and interesting moieties such as oxadiazoles, triazoles, fused
triazolo-thiadiazole, thiazole, furyl, and pyrazole were introduced at the 4-position of the quinazoline skeleton.
Some of the synthesized compounds are tested for its antimicrobial activity.

Keywords: 1,3,4-oxadiazol-quinazoline, 1,2,4-triazolo quinams triazolo[3,4-b]thiadiazol-quinazoline,
antimicrobial activity.

INTRODUCTION

The recent literature reveals that the quinazofmety associated with various aromatic as welheterocyclic
compounds possess wide range of pharmacologiciaitis [1-11]. The present study deals with the wf 2-
methylquinazolin-4(Bl)-one derivatives as starting intermediates in gimethesis of polysubstituted-quinazolines
and attaching some interesting heterocycles (witkedhand non-mixed system) to the 4-position ofngabline
nucleus in order to find new biologically activegpmacophores, specially introduced as antimicrohgents.
Where, the entire structure of them was requireti abtivity is further enhanced by introducing Halisubstituent at
6- and 8-position [12,13]. Herein, we report thetbgsis of 2-methyl-(6,8-dibromo and/or 6-bromo)rgzolin-
4(3H)-one 1a,b as the starting intermediate followed by O-alkglatdepending on the lactam-lactim dynamic
equilibrium phenomena.

MATERIALS AND METHODS

Experimental

General procedure

Reagents and solvents were used as obtained frensupplier without further purification. All melgnpoints
reported are uncorrected and were determined dnat®lectric melting point apparatus. Elementallgsis were
carried out in the Micro Analytical Center, Cairmildersity, Giza, Egypt. Thin-layer chromatograpfy.C) was
performed on Merk TLC aluminium sheets silica gelFs, with detection by UV quenching at 254nm. IR spectr
(in KBr, cm®) were recorded on FTIR 8201PC Shimadzu (Japar)189 NMR spectra were recorded on a Varian
300 MHz (Germany, 1999) with residual proton sigofithe deuterated solvent as the internal referdbg=7.26
ppm for CDC} anddy=2.51 ppm for DMSQd6). TMS was used as an internal standard with chelnsiaiftsd in
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ppm from downfield to upfield. EIMS were recorded @ gas chromatographic GCMS —Qploopx Shimadzualap
1990).

Formation of 1a,b: were prepared according to literature [14].
4-Acetoxy-6,8-dibromo-2-methylquinazolin-4(81)-one (2)

A solution of quinazolinonéa (3.18g, 0.01mol) in acetyl chloride (20 mL) was teelaat 60C in water bath for 2 h.
The solid that separated after cooling was washitld igh pet. ether (60-80, filtered off and crystallized from
benzene to give 2.25g (63%) f

M.p. 117-118 °C. IR (KBr): 1733 (CO), 2940 (CH-aliph.), 3012, 3059 trCH-arom.). Anal. Calc. for
C11HgBIN,O, (360): C 36.70, H 2.24, Br 44.39, N 7.78; found3&€34, H 2.45, Br 44.13, N 7.64.

3-Acetyl-6,8-dibromo-2-methylquinazolin-4(3)-one (3)

A mixture of quinazolinonda (3.18g, 0.01mol) and acetyl chlorige@.79g, 0.01mol) in dry pyridine (20 mL) was
heated under reflux for 2h. The reaction mixtuterafooling was poured ovetiCl/crushed ice. The solid obtained
was filtered off and crystallized from acetic atidgive 2.41g (68%) d3.

M.p. 178°C. IR (KBr): 1683 (CO), 2937 (CH-aliph.), and 306" (CH-arom.)."H NMR (CDC}): & 1.85(s, 3H,
CHa), 2.18(s, 3H, CH), 7.82-7.94 (m, 2HAr-H). Anal. Calc. for G;HgBr.N»O, (360): C 36.70, H 2.24, Br 44.39, N
7.78; found: C 36.97, H 2.38, Br 44.04, N 8.12.

3-(2-Chloroacetyl)-6,8-dibromo-2-methylquinazolin-43H)-one (4)

Quinazolinone derivativda (3.18g, 0.01mol) was dissolved in 1,4-dioxane (20) tthen chloro acetylchloride
(2.26g, 0.02mol) wasadded drop wise with stirring at°©. Then the reaction mixture wastirred at room
temperature for 2h. The solid thegparated was collected amdshed with pet. ether (40-90 The crude product
was recrystallized frorathanol to give 2.24g (56%) 4f

M.p. 258-260°C. IR (KBr): 1714, 1720 (CO), 2920(CH-aliph.), and 305TcfCH arom.). Anal. Calc. for
C1:H,Br,CIN,O, (394.5): C 33.49, H 1.79, Br 40.51, N 7.10; fou@d33.70, H 2.11, Br 40.25, N 7.36.

6,8-Dibromo-3-(hydrazinylacetyl)-2-methylquinazolin4(3H)-one (5)

A mixture of4 (3.95g, 0.01mol) and hydrazine hydrate (0.015molgthanol (30 mL) was refluxed for 5 h. The
reaction mixture was concentrated, cooled anddlid ebtained was filtered off and recrystallizedrfi benzene to
give 2.74g (71%) o6. M.P.178°C. IR (KBr): 1688 (CO), 2939 (CH-aliph.), 3013, 3058 (CH-aror@1)58, 3305
(NH), and 3450 cf (OH). Anal. Calc. for GH;Br,N,O, (390): C 33.87, H 2.58, Br 40.97, N 14.36; fou:
34.21, H 2.84, Br 40.62, N 14.58.

Formation of (6a,b)

A mixture of4 (3.95¢g, 0.01mol) and piperidine and/or morpholi@®{mol) in ethanol (30 mL) was refluxed for 6
h. The reaction mixture was concentrated and cotwledeld a solid which recrystallized from ethanolfurnish
6a,brepectively.

6,8-Dibromo-2-methyl-3-(piperidin-1-ylacetyl)quinazlin-4(3H)-one (6a) Yield 3.44g (78%). M.p241-243°C.

IR (KBr): 1688(C0O), 2936(CH-aliph.), 3058 €nCH-arom.). Anal. Calc. for {gH:-Br,NzO, (443): C 43.37, H

3.87, Br 36.06, N 9.48; found: C 43.61, H 3.963Br38, N 9.15.

6,8-Dibromo-2-methyl-3-(morpholin-4-ylacetyl)quinaolin-4(3H)-one (6b) Yield 3.22g (72%). M.p233-235
°C. IR (KBr): 1687(C0O), 2939(CH-aliph.), 3061 ¢rfCH-arom.). Anal. Calc. for §H1sBr,NsO; (445): C 40.48, H
3.40, Br 35.90, N 9.44; found: C 40.73, H 3.673Br45, N 9.59. MS: m/z 445[}| 359, 316, 263, 236, 129.

6,8-Dibromo-2-methyl-3-[(1,3-thiazol-2-ylamino)acetl]quinazolin-4(3H)-one (7)

A solution of4 (3.95g, 0.01mol) and 2-aminothiazole (1.00g, 0.0 nmglacial acetic acid (40 mL) was heated
under reflux for 3 h. The reaction mixture cooléért poured upon crushed ice and leaved overnidte. sblid
formed was filtered off and recrystallized from exagk to give 2.12g (46%) @f

M.P. 236-238°C. IR (KBr): 1687(CO), 2945(CH-aliph.), 3057 énf{CH-arom.). Anal. Calc. for GH10Br,N,0,S
(458): C 36.70, H 2.20, Br 34.88, N 12.23, S 7foand: C 38.12, H 2.43, Br 35.17, N 12.51, S 6.79.

Formation of (8a,b)

A mixture of quinazolinone derivativesa and/or 1b (0.01 mol), ethyl chloroacetate (5.42 g, 0.05 mal)d
anhydrous KCOs; (5 g, 0.04 mol) in dry acetone (80 mL) was heatedvater bath at 6C for 24h. The excess
solvent was removed by distillation and water weddeal upon the reaction mixture. The reaction me&twas
partitioned between j@ and diethyl ether and the liquid phase was et@dadx with 30 mL BEO. The combined
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organic extracts were dried by sodium sulphatethadolvent was removed by distillation at atmosichgressure.
The solid obtained was crystallized from ethandit@ 2.74g (68%) oBaand 2.69¢g (83%) dBb respectively.

6,8-Dibromo-4-(ethoxycarbonylmethoxy)-2-methylquinaoline (8a) M.p. 155-157°C. IR (KBr): 1736 (CO),
2856 (CH-aliph.), and 3074 ¢h(CH-arom.)."H NMR (DMSO-6): & 1.43 (t, 3H, CHCHs), 2.18 (s, 3H, CH),
3.96 (s, 2H, CH), 4.95 (q, 2H, CH), 8.16-8.34 (m, 2H, Ar-H). Anal. Calc. for,§,,Br,N,O; (404): C 38.61, H
2.97, Br 39.60, N 6.93; found: C 38.94, H 2.833Br86, N 7.18.

6-Bromo-4-(ethoxycarbonylmethoxy)-2-methylquinazolhe (8b} M.p. 127-128°C. IR (KBr): 1734 (CO), 2856
(CH-aliph.), and 3076 cth(CH-arom.). Anal. Calc. for GH13BrN,O; (325): C 48.00, H 4.00, Br 24.61, N 8.61;
found: C 48.31, H 4.19, Br 24.15, N 8.47.

Formation of (9a,b)

A solution of8a (4.04g, 0.01mol) and/db (3.25g, 0.01mol) and hydrazine hydrate (0.75g1®8nfol) in ethanol
(40 mL) was heated under reflux for 7h. The sdhidttseparated after concentration and cooling vitesefd off,
dried, and recrystallized from the proper solvengive 3.58g (92%) dda and 2.63g (84%) dIb respectively.

4-(Acetohydrazide)-6,8-dibromo-2-methylquinazoling9a). M.p. 264-267°C (DMF). IR (KBr): 1683 (CO), 2855
(CH-aliph.), 3055 (CH-arom.), and 3220, 3425'fNH). Anal. Calc. for GH10Br,N4O, (390): C 33.84, H 2.56, Br
41.02, N 14.35; found: C 34.11, H 2.80, Br 41.42,462. MS: m/z 359[M N,H,], 317, 236, 129.

4-(Acetohydrazide)-6-bromo-2-methylquinazoline (9k)M.p. 240-241°C (n-BuOH). IR (KBr): 1667 (CO), 2853
(CH-aliph.), 3038 (CH-arom.), and 3206, 3435'cfiNH). Anal. Calc. for GH;oBrN,O, (311): C 42.44, H 3.53, Br
25.72, N 18.00; found: C 42.70, H 3.32, Br 26.04,8\36.

Formation of (10a,b)

To a solution of 9a (3.90 g, 0.01 mol) and/d@b (3.11 g, 0.01 mol) in dry pyridine (30 mL), carbdisulphide
(1.52g, 0.02 mol) was added and the reaction méxtuas heated under reflux for 8h. After cooling thaction
mixture was poured onto ice/HCI mixture and thedstilat separated was washed with cold wateréitteoff, and
crystallized from EtOH to give 2.60g (61%) Iaand 2.55g (72%) dfOb respectively.

6,8-Dibromo-2-methyl-4-(5-mercapto-2-methoxy-1,3,4xadiazole)quinazoline (10a)M.p. 278 °C. IR (KBr):
1463 (C=S), 1632 (C=N), 2856 (CH-aliph.), and 3@f" (CH-arom.). Anal. Calc. for GHsBr,N,O,S (432): C
33.33, H 1.85, Br 37.03, N 12.69, S 7.40; foun®358, H 2.09, Br 37.28, N 12.94, S 7.16.

6-Bromo-2-methyl-4-(5-mercapto-2-methoxy-1,3,4-oxadzole)quinazoline (10b) M.p. 290-292°C. IR (KBr):
1461 (C=S), 1636 (C=N), and 2851 tifCH-aliph.)."H NMR (DMSO-d6): 5 2.27 (s, 3H, Ch), 5.35 (s, 2H, Ch)
7.36-7.97 (m, 3H, Ar-H), 8.51 (s, 1H, SH). Anal.I€aor C,HsBrN,4O,S (353): C 40.79, H 2.54, Br 22.66, N
15.86, S 9.06; found: C 41.05, H 2.79, Br 22.139\65, S 9.31.

Formation of (11a,b)

To an ice cold solution oBa (3.9 g, 0.01 mol) and/d@b (3.11 g, 0.01mol) in ethanolic KOH (1.12 g, 0.0@l)rin
50 mL EtOH), 1.14g (0.15 mol) of G8vas added gradually with stirring during 15mineTdeaction mixture was
further stirred for 2h then dry ether was addece 3dlid that separated was filtered and crystallfzem EtOH/HO
to give 2.12g (42%) oflaand 2.07g (48%) dflb respectively.

Potassium[6,8-dibromo-2-methylquinazolinloxy-4-yll@etohydrazide dithiocarbamic acid (11a)M.p. >300°C.
IR (KBr): 1451 (C=S), 1594 (C=N), 1659 (CO), 2968H-aliph.), 3073 (CH-arom.), and 3427 trtNH). Anal.
Calc. for G,HgBrN,O.KS, (504): C 28.57, H 1.78, Br 31.74, N 11.11, S 12f6and: C 28.94, H 2.15, Br 31.25, N
11.30, S 12.87.

Potassium[6-bromo-2-methylquinazolinloxy-4-yl]lacetbydrazide dithiocarbamic acid (11b) M.p. >300°C. IR
(KBr): 1469 (C=S), 1603 (C=N), 1660 (CO), 2951 (@kph.), 3063 (CH-arom.), and 3209 ¢rfNH). Anal. Calc.
for C;,H10BroN4OKS, (425): C 33.88, H 2.35, Br 18.82, N 13.17, S 15f@&ind: C 34.17, H 2.59, Br 19.20, N
13.30, S 15.31.
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Formation of (12a,b)

A mixture of 1laand/orllb (0.01 mol) and hydrazine hydrate (0.015 mol) imaebl (30 mL) was heated under
reflux for 4h. After cooling 5 mL of water was adband the reaction mixture was neutralized withtdilHCI. The
solid that formed was filtered off and crystalliz&dm n-butanol to give 3.58g (81%) d2a and 2.90g (78%) of
12brespectively.

6,8-Dibromo-2-methyl-4-(4-Amino-5-mercapto-1,2,4-tiazolo-3-yl)methoxyquinazoline (12a)M.p. 226-227°C.

IR (KBr): 1598 (C=N), 2858 (CH-aliph.), 3074 (CHeamn.), and 3196, 3427 ¢hm(NH). Anal. Calc. for
Ci1oH10BroNgOS (446): C 32.28, H 2.24, Br 35.87, N 18.83, S77fund: C 32.58, H 2.42, Br 36.15, N 18.44, S
7.35.

6-bromo-2-methyl-4-(4-Amino-5-mercapto-1,2,4-triazto-3-yl)methoxyquinazoline (12b) M.p. 209-211°C. IR
(KBr): 1598 (C=N), 2858 (CH-aliph.), 3074 (CH-argmand 3196, 3427 cm(NH). Anal. Calc. for GH1;BrNcOS
(367): C39.23, H 2.99, Br 21.79, N 22.88, S 8féund: C 39.41, H 3.20, Br 21.45, N 22.54, S 8.18.

6,8-Dibromo-2-methyl-4-[(6-methyl[1,2,4]triazolo[34-b][1,3,4]thiadiazol-3-yl)methoxy]quinazoline (13)

A suspension ofl2a (4.46g, 0.01mol) in mixture of 5 mL acetic aciddahO0 mL PO was stirred at room
temperature for 10h. The reaction mixture was pouosto cold ice/water and the solid that formed wallected,
washed with water, and crystallized from aceticldoigive 2.40g (51%) dif3.

M.p. 261 °C. IR (KBr): 1584, 1627 (C=N), 2852 (CH-aliph.), cm' (CH-arom.). Anal. Calc. for
C14H10BroNgOS (470): C 35.74, H 2.12, Br 34.00, N 17.87, 96f8und: C 35.89, H 2.29, Br 33.75, N 17.96, S
7.08. MS: m/z 470[M, 432, 414, 317, 236, 153, 128.

Formation of (14a-c)

A mixture of 9a (3.90 g, 0.01 mol) and/d@b (3.10 g, 0.01 mol) and acetyl chloride (0.58 §)10mol) and/or
benzoyl chloride (1.40 g, 0.01 mol) in dry benzé#@ mL) was heated under reflux for 4h. The sdiiat tseparated
after concentration and cooling was filtered offl aacrystallized from the proper solvent to givia-crespectively.

4-Acetylhydrazinocarbonylmethoxy-6,8-dibromo-2-metlylquinazoline (14a): Yield 3.70g (86%). M.p. 263-265
°C (EtOH). IR (KBr): 1608 (C=N), 1676 (CO), 2854 (&tfph.), 3066 (CH-arom.), and 3258, 3430 ciiNH).
Anal. Calc. for GsH1,Br,N,Os (432): C 36.11, H 2.77, Br 37.03, N 12.96; fou36.38, H 2.95, Br 37.28, N
13.21.

4-Benzoylhydrazinocarbonylmethoxy-6,8-dibromo-2-médtylquinazoline (14b): Yield 4.38g (89%). M.p. 287-
288°C (EtOH). IR (KBr): 1602 (C=N), 1689 (CO), 2843 (&#fph.), 3070 (CH-arom.), and 3425 ¢rtNH). Anal.
Calc. for GgH14BroN4O3 (494): C 43.72, H 2.83, Br 32.38, N 11.33; fouG43.94, H 3.07, Br 32.64, N 11.12.

4-Acetylhydrazinocarbonylmethoxy-6-bromo-2-methylqunazoline (14c):Yield 2.58g (73%). M.p. 254-25%C
(AcOH). IR (KBr): 1595 (C=N), 1668 (CO), 2831 (CHigh.), and 3301 cih (NH). Anal. Calc. for GH3BrN,O;
(353): C 44.19, H 3.86, Br 22.66, N 15.86; found44239, H 3.95, Br 22.24, N 16.14.

Formation of (15a-c)

To a suspension df4a-c(0.01 mol) in 20 mL 1,4-dioxane, 10 mL of PQ@las added portion wise with stirring at
0 °C. The temperature was elevated gradually to°T2@nd kept for 10min. After cooling the reactiorxtare was
poured onto ice/water mixture and the solid thaasated was filtered off and crystallized from greper solvent
to givel5a-crespectively.

6,8-Dibromo-2-methyl-4-[(5-methyl-1,3,4-oxadiazol-¥l)methoxy]quinazoline (15a): Yield 3.51g (85%). M.p.
231 °C (n-BuOH). IR (KBr): 1615 (C=N), 2929 (CH-aliph.), an8059 crit (CH-arom.). Anal. Calc. for
Ci13H10BrN4O, (414): C 37.68, H 2.41, Br 38.64, N 13.52; fou6d37.91, H 2.57, Br 38.97, N 13.73.

6-Bromo-2-methyl-4-[(5-methyl-1,3,4-oxadiazol-2-yhhethoxy]quinazoline (15b):Yield 3.37g (71%). M.p. 227-
229 °C (AcOH). IR (KBr): 1601 (C=N), 2921 (CH-aliph.),n@ 3047 crit (CH-arom.). Anal. Calc. for
CigH1,BrN4O, (476): C 45.37, H 2.52, Br 33.61, N 11.76; fouB45.76, H 2.77, Br 33.90, N 11.41.

6,8-Dibromo-2-methyl-4-[(5-phenyl-1,3,4-oxadiazol-¥)methoxy]quinazoline (15c): Yield 2.46g (73%). M.p.
189-191°C (toluene). IR (KBr): 1604 (C=N), 2921 (CH-aliphand 3068 ci (CH-arom.). Anal. Calc. for
C13H11BrN,4O, (335): C 46.56, H 3.28, Br 23.88, N 16.71; fou@d46.79, H 3.12, Br 23.56, N 16.89.
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Formation of (16a,b)

A mixture of9a (3.96 g, 0.01 mol), cinnamaldehyde (1.32 g, 0.@l) rand/or furaldehyde (0.9 g, 0.01 mol), and
few drops of piperidine in ethanol (30 mL) was ue#id for 6h. The solid that separated after comagah and
cooling was recrystallized from ethanol to giveO§§91%) ofl6aand 3.65g (78%) af6b respectively.

2-[(6,8-Dibromo-2-methylquinazolin-4-yl)oxy]-N'-[3-phenylprop-2-en-1-ylidene]acetohydrazide (16aM.p.
187-188°C. IR (KBr): 1597 (C=N), 1682 (CO), 2852 (CH-alipi8059 (CH-arom.), and 3428 ¢niNH). Anal.
Calc. for GoH1¢BroN4O, (504): C 47.61, H 3.17, Br 31.74, N 11.11; fouB47.92, H 3.36, Br 31.43, N 10.84.

2-[(6,8-Dibromo-2-methylquinazolin-4-yl)oxy]-N'-[furan-2-ylmethylidenelacetohydrazide (16b) M.p. 195-196
°C. IR (KBr): 1600 (C=N), 1686 (CO), 2855 (CH-alipH3059 (CH-arom.), and 3429 ¢niNH). *H NMR (DMSO-
deé): 6 2.21 (s, 3H, Ch), 3.08 (s, 1H, CH=N), 3.69 (s,2H, O@H7.61-8.12 (m, 5H, Ar-H), 9.98 (s, 1H, NH).Anal.
Calc. for GeH1,BroN,Os (468): C 41.02, H 2.56, Br 34.18, N 11.96; fouGd41.27, H 2.70, Br 34.03, N 12.26. MS:
m/z 468[M], 401, 360, 236, 152.

2-[(6,8-Dibromo-2-methylquinazolin-4-yl)oxy]-N-[2-(furan-2-yl)-4-ox0-1,3-thiazolidin-3-ylJacetamie (17)

An equimolar ratio ofl6b (4.68g, 0.01mol) and thioglycolic acid (0.92g, Intbl) in benzene (30 mL) in presence
of few drops of piperidine was heated under refan@h. The solid that formed after concentratiod @ooling was
filtered off and crystallized from ethanol to gi8e58g (66%) ofL7.

M.p. 117-119°C. IR (KBr): 1604 (C=N), 1689, 1731 (CO), 2836 (@Hph.), 3057 (CH-arom.), and 3248 (NH),
3469 cn1 (OH). Anal. Calc. for GH14Br,N,O,S (542): C 38.85, H 2.58, Br 29.52, N 10.33, S 5f60nd: C 39.12,
H 2.74, Br 29.16, N 10.09, S 5.61.

2-[(6,8-Dibromo-2-methylquinazolin-4-yl)oxy]-N'-[furan-2-yl(phenylsulfanyl)methyl] acetohydrazide (18)

A mixture of16b (4.68g, 0.01mol) and thiophenol (1.10g, 0.01molpénzene (30 mL) in presence of few drops of
piperidine was stirred at room temperature foréue solid that formed was collected and crystailizem benzene

to give 4.48g (78%) of8.

M.p. 144-146°C. IR (KBr): 1627 (C=N), 1661 (CO), 2857 (CH-aliph3068 (CH-arom.), and 3250 ¢nfNH).
Anal. Calc. for G,H,gBr.-N,0O5S (578): C 45.67, H 3.11, Br 27.68, N 9.68, S 5f6@nd: C 45.85, H 3.28, Br 27.50,
N 9.24, S5.11.

Formation of (19) and/or (20)

A mixture of9a (3.96 g, 0.01 mol), ethyl acetoacetate (0.70gl®dl) and/or acetyl acetone (0.54g, 0.01mol), and
few drops of piperidine in 30 mL ethanol was heaedCC for 5h. The solid that separated after concentratnd
cooling was filtered off and recrystallized frorghi pet. ether (60-8)to give 2.19g (48%) of9 and 2.47¢g (53%)

of 20 respectively.

1-{[(6,8-Dibromo-2-methylquinazolin-4-yl)oxylacety}-5-methyl-1,2-dihydro-3H-pyrazol-3-one (19) M.p. 96-
98°C. IR (KBr): 1600 (C=N), 1684 (CO), 2874 (CH-aliph3073 (CH-arom.), 3259 (NH), and 3424 t(®H) due
to the presence of two tautomeric keto-enol fortlsNMR (DMSO-d6): & 1.34 (s, 3H, CH), 2.28 (s, 3H, Ch),
3.77 (s, 2H, CH), 4.92 (s, 1H, CH-pyrazole), 7.73-8.22 (m, 2H, H- 9.57 (s, 1H, NH). Anal. Calc. for
C1sH1,BrN4O3 (456): C 39.47, H 2.63, Br 35.08, N 12.28; fou@d39.25, H 2.72, Br 38.84, N 12.00.

2-[(6,8-Dibromo-2-methylquinazolin-4-yl)oxy]-N'-[4-oxopentan-2-ylidene]acetohydrazide (20) M.p. 154-156
°C. IR (KBr): 1609 (C=N), 1688, 1739 (CO), 2854 (@kph.), 3070 (CH-arom.), 3238 ch{NH). Anal. Calc. for
Ci1eH16BrN4O3 (472): C 40.67, H 3.38, Br 33.89, N 11.86; fouBd40.98, H 3.54, Br 34.16, N 12.07.

Antimicrobial activity

Some of the synthesized compounds were testedhér in vitro antibacterial activity again&aphylococcus
aureus, Bacillus cereus (Gram positive) andSerratia marcesens, Proteus merabitis (Gram negative) and the
antifungal activity was screened agaifAspergillus chraceus, Penicillium chrysogenum by disc diffusion method
[15].

Ampicillin and mycostatin were used as standardysifor antibacterial and antifungal activity respesty. Sterile
disc of 5 mm in diameter made from Whatmann fitiaper which is previously sterilized in U.V lampsadipped
in solution of synthesized compound and standaddptaced the disc on the surface of agar plates.

Allowed the plates to stand for 1h at room tempeeats a period of pre-incubation to obtain minenize effects
of variation in time between the applications dfedent solutions. Then the plates were incubated®#h at 37 °C
for bacteria and 72h at 25 °C for fungi. The disanetf zone of inhibition was measured.
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RESULTS AND DISCUSSION

The titled compounds 2-methyl-(6,8-dibromo and/dorémo)-quinazolin-4(B)-onela,b were prepared by a facile
one-step process according to reported method [fM]spite of the high stability of quinazolin-4{$one
derivativesla,b (with respect to the corresponding benzoxazinanevdtives) they can be used as versatile building
blocks in the synthesis of new series of 2,4-disulied quinazoline derivatives with high functidiba at the
heterocyclic system; using the principles of lagfactim dynamic equilibrium phenomena.

It was reported that, polar solvent (e.g. pyridamel DMF) strongly affects and favors the amide-Skeicture of the
o— and y—pyridinone tautomers, the same was shown withngglinone system which very closed to our
quinazolone system [16, 17]. Therefore, one carsiden our quinazolone system to exhibit this phesan
specially when discussing the nature of that systemam-lactim dynamic equilibrium is a classicaédum-
dependent equilibrium.

This compounds found normally in the lactam forny; (Bhere from the canonical forms (D) & (C), the)(©rm is
much greater stabilized than the (C) form. Since ) form possess the oxygen with —ve charge @noigen has
+ve charge, which is more favored than the revffimen (C); the oxygen has +ve charge and nitrogas hve
charge] (scheme 1).

o)
OH
XN NH
Z R Z g
(») (B)
+ -
OH o
- +
N “XNH
P Z

© (D)
Scheme 1

As shown, form (B) is the more polar conformer dwad higher dipole moment, so it will be more stablpolar
solvent or in aqueous media. Form (A) will be foumdy in non-polar solvent or in gas phase. In aggesolution it

is preferred to havéNH (lower acidity than"OH) rather thafOH and so the lactam form is more preferable
(scheme 1).

In order to give a practical prove for the solvpalarity effect on lactam-lactim dynamic equilibmuwf quinazolin-
4(3H)-one, acylation of quinazolin-4B-one la with acetyl chloride (as solvent also) afforded 4-
acetoxyquinazolin@ as sole product and rid-acetyl derivative is obtained. On the other hamden the above
reaction was conducted in presence of pyridine 3taeetyl quinazolinone derivatiBwas produced (scheme 2).
This clarify that, in presence of acetyl chloride solvent this quinazolinonga exist in lactim form, while in
pyridine (polar solvent) it exist in lactam form.

Moreover, quinazolin-4(3)-one 1a wasreacted with chloroacetyl chloride in presenc&M-dimethyl formamide
and the 3-chloroacetyl quinazolinone derivativevas produced as a sole product. Clearly, the ladtem is the
more predominant tautomer in DMF.

Compound4 is considered as key starting material for a dityei heterocyclic compounds; it has a hydrolysabl
chloro-atom which can be easily exchanged. In tmstext, compoundt was converted to the corresponding
hydrazine5 on treatment with hydrazine hydrate in boiling eibla Furthermore, compountiwas converted into
more interesting derivatives via treatment withosetary amines like piperidine and morpholine; compis6a,b
were produced in good vyield. Refluxing with 2-aminothiazole in glacial acetic acid furréshthe thiazole-
guinazoline derivativ@ (scheme 2).
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The behaviour of compoundsa,b towards carbon electrophiles has been investigaitdd a view for obtaining
some interesting 2,4-disubtituted quinazoline daies and to throw more precise information attbetconcept of
amide-iminol dynamic equilibrium. Thus, alkylatiaf 1a,b with ethyl chloroacetate in presence of anhydrous
potassium carbonate in dry acetone [18], affordedhéxycarbonylmethoxy quinazoline derivati@a,b (scheme

2).

Here alkylation took place at 4-position, the atitt¢ of amide and iminol tautomers based on ttreirmodynamic
and kinetic control under experimental conditioasdbeen explained. The conjugate base of the irtantcomer
has been found to be thermodynamically more sttifla the conjugate base of the amide tautomersibass
thermodynamic control) in the presence of anhydi30O; and dry acetone due to stabilization by aromaticft
the quinazoline nucleus. This making the iminoltéaner easily formed, which practically spells du reactivity
of the iminol tautomer under these experimentaldd@tmns. The reaction takes place via direct nyahéic
displacement mechanism by the oxygen nucleophileghef predominant lactim form on the partially post
saturated carbon of the ethyl chloroacetate y&r8echanism. Which in agreement with literaturenfiations [19].
The reaction of the esteBa,b with hydrazine hydrate in boiling ethanol yielddte corresponding hydrazide
derivatives9a,b (scheme 2).

It was reported that 2,5-disubstituted 1,3,4 oxaalies possess multi-range of biological actiongciglly as
antimicrobial agents [20]. In this respects, tri@isintroducing 1,3,4-oxadiazoles into the 4-piositof quinazoline
system has been achieved.

o] CH CH

NHNHZ O/\n/ ~—CLH3 3

O/\n/ (e} /K
o o] o
N XN NH,HO0 oL N \)N\
R’T B ! Br X
= N)\ F N/ N
(ga’b) (8a,b) N)\

K.CO CH,COCI Br )

CICH,COOEt | 2
acetone (1a)

/ :| (o] (@]
> KNH{ \ __cHcocl Br\@ka)J\cm
N / / pyf(l;i:)e c . )\
(3)

Br (7) HoN \(j (1a, b)

Q (1a)
ACOH CICOCHZCI DMF

Br )k/ \) )’k/ Br JK/NH\
)\ )\ N,H,.H,0 N NH
—>
< )\
N EtOH EtOH N

B (6ab) Br (5)
a, X=C a, R=6,8-B§
b, X=0 b, R = 6-Br
Scheme 2

It is interesting to investigate the behavior oflfazides9a,b towards Cgin different media. When compounds
9a,bwere allowed to react with G$ boiling pyridine gave [6,8-dibromo and/or 6-bro-2-methyl-4-(5-mercapto-
2-methoxy-1,3,4-oxadiazole)]quinazoline derivatiy&8a,b) respectively. This reaction takes place via nyuida
addition of NH of the hydrazide8a,b to S=C=S followed by cyclization to form oxadiagaghoiety. On the other
hand, when hydrazidéa,b were allowed to react with G$ cold ethanolic KOH solution afforded potassi6rBf
dibromo and/or 6-bromo-2-methylquinazolinloxy-4-gi¢etohydrazide dithiocarbamic a¢idla,b) The structure of
compoundslla,b were further supported by their hydrazinolysis ahéy afforded mercapto-1,2,4-trizolo-
methoxyquinazoline derivativek2a,h The bridgehead nitrogen analbg was obtained via treatment d2a with
acetic acid in the presence of phosphuros oxya#discheme 3).
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N\ J 04>:O ] = | N
0 0
7\ ¢ cs, ¢ X s N N
< - R —_— N
R N pyridine — EtOH/KOH Nﬁ/N
— =
/\ cab) (11a,b)
(10a,b) ’ j
NH,.H,0

MNy—s
4!\1)\, ?\’N />\ N{NYSH
N

Br
Q_() J’ NH
o) 2
N\ POC, 7/ \
o N AcOH R e \N
Br N4< (12a) :<
N
(13)

a, R=16,8-By
b, R =6-Br

Scheme 3

In the same fashion, it is interesting to invedggthe acylation of the hydrazide derivati8ssb with the aim of
using them as precursor for introducing mixed htecles at 4-position of the titled quinazoline idatives.
Indeed, interaction of hydrazide derivativ@sb with acyl chlorides like acetyl chloride and/omizeyl chloride in
dry benzene afforded the 4-acylhydrazinocarbonyhmetquinazoline derivatived4a-g Which followed by
warming compoundg4a-cwith POC} in water bath at 5C to afford the desired oxadiazolo-quinazolinés-c
(scheme 4).

NH,

/ 1 )
HN R /N\ o
0 /NH N\
0 HN o
7\ 1 ) )
RN N\ R'COCI o POC], 7/ N\
N dry benzene / \ R/_ \N
N_<
rR—= —
(9a,b) N=— :
a,R=6,8Bf, R"=C (15a-c)
a R=68B (14a-c) By Hy
b, R=6-Br b, R = 6,8-Bs, R' = GH;q

¢, R=6-Br, R=CH,

Scheme 4

As a point of interest in this investigation isstoidy the behavior of the hydrazide derivati9agh towards aromatic
aldehydes to obtain compounds of the t§ea,b which contain C=N to investigate its behviour todsaliphatic
and aromatic mercaptans under Michael reaction itond [21]. Thus, by treatment of hydrazida with
cinnamaldehyde and/or furaldehyde, the 4-(arylitigdeazinocarbonylmethoxy)-quinazoline derivativé6a,b
were obtained. Compouridbb was allowed to react with thioglycolic acid in theesence of piperidine; firstly, the
addition on C=N took place followed by cyclizatiand the thiazole nucleus was furnished as a coastitof the
side chain at 4-position of the quinazoline defxato afford compound?. On the other hand, when hydrazone
derivative16b was allowed to react with thiophenol in the preseaf few drops of piperidine, the addd& was
produced (Scheme 5).

Finally, the hydrazide9a underwent condensation with active methylene dnimg compounds like ethyl
acetoacetate and acetyl acetone and afforded 4ethexycarbonyl-5-methyl-2-pyrazolin-3-one)quinarelil9 and
4-(methoxycarbonylhydrazinoacetylacetone) quinas#i, respectively (Scheme 5).
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Scheme 5
Table 1 . Antibacterial activity of some synthesizt compounds
Comp. No. Zone of inhibition
Grampositive Gramnegative
Staphlococcus aureus Bacillus cereus Serratia masens Proteus merabitis
(ATC-6538-P) (NRRL-B-569) (IMRU-70) (NTC-289)
Zone MIC Zone MIC Zone MIC Zone MIC
7 17 175 9 175 17 125 19 175
8a 16 125 8 125 10 175 8 175
10a 21 175 11 175 8 175 6 175
10b 19 175 9 250 12 150 12 250
11b 18 175 16 150 19 175 15 175
14b 20 175 19 125 16 75 21 75
16b 17 125 11 125 18 175 17 175
18 22 175 20 175 21 175 24 175
Ampicillin 30 25 33 25 24 25 28 25

Screening for antimicrobial activity
In this study, some of the prepared compounds semreened

for their in vitro antibacterial and amtgal activities.

The zone of inhibition (mm) and MIC (minimum inhidiy concentration, irug/mL ) of the compounds are

presented in table (1 and 2).

All the compounds shown good antibacterial actidtyainst gram positive bacteria especid@tgphylococcus

aureus and the compoundklb, 14b, 16b and18 could show

better action against gram negativeehbat species.

About antifungal screening the compounti4b and 18 possessed high activities against the fungal epeci
(Aspergillus chraceus, Penicillium chrysogenum), the compound§, 8a, 10a 10b and 11b possessed moderate

activity against the same fungal species.
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Table 2 . Antifungal activity of some synthesizedampounds

Comp. No. Zone of inhibition
Antifungal activity
Aspergillus chraceus Wihelm Penicillium ChrysogenunThom
(AUCC-230) (AUCC-530)
Zone MIC Zone MIC
7 7 150 9 250
8a 10 175 13 175
10a 11 175 14 175
10b 10 125 13 175
11b 8 175 12 250
14b 18 175 23 175
16b 12 175 14 75
18 17 175 21 150
Mycostatin 20 30 25 30
CONCLUSION

We successfully obtained a novel series of intargsipolysubstituted quinazoline derivatives withghni
functionality. Also the plethora of research ddsed in this manuscript indicates a wide spectrum of
pharmacological activities exhibited by poly sutatéid quinazolines produced here as antimicrolgjahts.
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