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Abstract

Treatment of 2-amino-6-iodoquinazolin-4(3H)-one with ethyl chloroacetate in the presence of potassium carbonate in dry
acetone, followed by hydrazinolysis of the product afforded the corresponding acid hydrazide. The reactivity of acid hydrazide
towards different carbon electrophiles has been investigated. Antimicrobial activity of some synthesized compounds has been

evaluated and most of them give moderate activity.
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1. Introduction

Acid hydrazides are important precursors widely used in
heterocyclic synthesis. The synthetic routes include either
cyclization or cycloaddition with number of reagents. Acid
hydrazides are transformed into several heterocyclic rings of
diverse ring sizes containing one or more heteroatomswhich
exhibitbiological and pharmaceutical activities [1-3]. For
example, 1,2,4-triazoles have proven to display antimicrobial,
anticonvulsant, and anti-inflammatory activities. [4] Also,
1,3,4-oxadiazolesexhibit  anti-inflammatory,  anticancer,
anticonvulsant, anti-Alzimer, as well as antimicrobial
activities [5, 6]. Moreover, quinazolinone derivatives were
similarly assessed and confirmed to have a broad spectrum of
biological and pharmaceutical activities [7-11]. However, 6-
or 8-haloquinazoline derivatives prevent bacteria and
inflammation [12]. In the light of the previous facts and in
continuation to our work dealing with synthesis of
biologically important quinazolinone derivatives [13-16], we
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aim in this study to synthesize more 6-iodoquinazolin-4(3H)-
one derivatives carrying an acetic acid hydrazide group
transformed into various heterocyclic rings via reaction with
different electrophiles andinvestigate them as antimicrobial
agents. lodine has been chosen due to its low cost, high
tolerance to moisture, availability and nontoxic nature.

2. Experimental

General

The melting points were recorded on a Gallenkamp melting
point apparatus. The FTIR spectra were measured on a Pye
Unicam SP-3-300 spectrometer. 'H-NMR spectra were run
on a Varian Mercury VX-300 NMR 300 MHz spectrometer.
The mass spectra were recorded on Shimadzu GCMS-QP-
1000EX mass spectrometers at 70e.V. Elemental analysis
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was performed by Vario EL-III elemental analysis.
Ethyl 2-(6-iodo-4-oxoquinazolin-3(4H)-yl) acetate (2).

A mixture ofcompound 1 (2.87 g, 0.01 mol), ethyl
chloroacetate (4.9 g, 0.04 mol) andanhydrous potassium
carbonate (5.5 g, 0.04 mol) was heatedon a water bath in dry
acetone (50 mL) for 24 hrs. The acetone was evaporated and
obtained solid was washed with water then filtered off, dried,
and then crystallized from ethanol to afford 2, buff crystals,
Yield 55%, M.p. 126-128°C; IR (KBr) v 1732 (CO, ester),
1672 (CO, quinazolinone), 1611 (C=N) cm'; 'H NMR
(DMSO-dy) 6 8.42-8.13 (m, 3H, Ar-H), 7.52 (s, 1H, C,-H),
4.82 (s, 2H, CH,COOE), 4.21-4.14 (q, 2H, CH, CH3;), 1.24-
1.19 (t, 3H, CH,CH3); MS (m/z, %) 358 (M", 100), 312 (17),
285 (49), 255 (43); Anal. Caled for C,H(1IN,O5 (358.129)
C, 40.25; H, 3.09; N, 7.82%. Found C, 40.20; H, 3.12; N,
7.78%.

6- lodoquinazolin-4(3H)-one (3).

2-Amino-5-iodobenzoic acid (2.63g) was heated under reflux
with formamide (20 mL) for 2 hrs. The mixture was cooled
and poured on ice/water. The obtained solid was filtered off,
dried, and then crystallized from ethanol to give 3, buff
crystals, Yield 64%, M.p. 260-262°C (Lit 267-269 °C); IR
(KBr) v 3164 (NH), 1679 (CO, quinazolinone), 1610 (C=N)
cm™; '"H NMR (DMSO-dg) 8 12.37 (s, 1H NH, exchangeable
by D,0), 8.38-7.83 (m, 3H, Ar-H), 7.46 (s, 1H, C,-H); Anal.
Calcd for CgHsIN,O (272.038) C, 35.32; H, 1.85; N, 10.30%.
Found C, 35.30; H, 1.88; N, 10.33%.

Conversion of (3) into (2).

A mixture ofcompound 3 (3.58 g, 0.01 mol), ethyl
chloroacetate (4.9 g, 0.04 mol) andanhydrous potassium
carbonate (5.5 g, 0.04 mol) was heatedon a water bath in dry
acetone (50 mL) for 24 hrs. The solvent was evaporated, and
then the residue was washed with ice/cold water. The
obtained solid was filtered off, dried, and then crystallized
from ethanol to afford 2 (Yield 44%) (Identity M.p., mixed
M.p., IR, TLC comparison).

2-(6-Iodo-4-oxoquinazolin-3(4H)-yl)acetohydrazide (4).

A mixture of 2 (3.58 g, 0.01 mol) and hydrazine hydrate (1
mL, 0.02 mol) in absolute ethanol (30 mL) was heated under
reflux for 1 hr. The reaction mixture was concentrated and
the solid formed after cooling was separated out, filtered off,
dried, and then crystallized from dioxane to afford 4, yellow
crystals, Yield 89%, M.p.> 300°C, IR (KBr) v3350, 3305
(NH, NH,;), 1670 (CO, hydrazide), 1639 (CO,
quinazolinone), 1605 (C=N) cm™'; '"H NMR (DMSO-dy) &
9.41 (s, 1H, NH, exchangeable by D,0), 8.40-8.11 (m, 3H,
Ar-H), 7.50 (s, 1H, C,-H), 4.54 (s, 2H, CH,), 4.30 (s, 2H,
NH,, exchangeable by D,0); MS (m/z, %) 344 (M+, 6), 313
(100), 285 (48), 255 (29). Anal. Calcd for C;,HoIN,O,

(344.103) C, 34.91; H, 2.63; N, 16.28%. Found C, 34.96; H,
2.68; N, 16.22%.

N'-Benzylidene-2-(6-iodo-4-oxoquinazolin-3(4H)-
yl)acetohydrazide (5).

A mixture of the hydrazide 4 (3.44 g, 0.01 mol) and
benzaldehyde (1.08 g, 0.01 mol) in absolute ethanol (30 mL)
was heated under reflux for 3 hrs. The reaction mixture was
concentrated and solid separated out after cooling was
filtered off, dried, and then crystallized from ethanol to give
5, whitecrystals, Yield 82%, M.p. 240-242°C, IR (KBr) v
3216 (NH), 1706 (CO, hydrazide), 1661 (CO,
quinazolinone), 1609 (C=N) cm™; 'H NMR (DMSO-dy) &
11.81 (s, 1H, NH, exchangeable by D,0), 8.43-7.73 (m, H,
Ar-H), 7.74 (s, 1H, =CH), 7.53 (s, 1H, C,-H), 5.23 (s, 2H,
CH,); MS (m/z, %) 432 (M", 6), 313 (100), 285 (72), 255
(29), 203 (4), 76 (31). Anal. Calcd for C;H3IN,O, (432.410)
C, 47.22; H, 3.23; N, 12.96%. Found 47.15; H, 3.10; N,
12.80%.

N-(2,5-Dioxopyrrolidin-1-yl)-2-(6-iodo-4-oxoquinazolin-
3(4H)-yl)acetamide (6).

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol) and succinic
anhydride (1 g, 0.01 mol) in dioxane (30 mL) was heated
under reflux for 5 hrs. The reaction mixture was concentrated
and the solid separated out after cooling was filtered off,
dried, and then crystallized from dioxane to give 6, yellow
crystals, Yield 82%, M.p. 225-227°C; IR (KBr) v 3162 (NH),
1788, 1728, 1690 (CO, dioxopyrrolidine ring, quinazolinone,
hydrazide), 1613 (C=N) cm'; '"H NMR (DMSO-d,) & 10.56
(s, 1H, NH, exchangeable by D,0), 8.39-7.61 (m, 3H, Ar-H),
7.55 (s, 1H, C,-H), 4.89 (s, 2H, CH,), 2.51 (s, 4H, 2CH,).
MS (m/z, %), 426 (M", 2), 313 (31), 285 (19), 255 (8). Anal.
Caled for C;4HIN,O, (426.155) C, 36.86; H, 2.43; N,
12.28%; Found C, 36.90; H, 2.40; N, 12.24%.

N-(1,3-Dioxoisoindolin-2-yl)-2-(6-iodo-4-oxoquinazolin-
3(4H)-yl)acetamide (7).

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol) and phthalic
anhydride (1.48 g, 0.01 mol) in glacial acetic acid (20 mL)
was heated under reflux for 5 hrs. After cooling, the
reactionmixture was poured onto ice/water, and the formed
solid was filtered off, washed with water, dried, and then
crystallized from dioxane to yield7, yellow crystals, Yield
81%, M.p. 265-267°C, IR (KBr) v 3262 (NH), 1795, 1744,
1676 (CO, dioxoisoindoline ring, quinazolinone, hydrazide),
1612 (C=N) cm™; "H NMR (DMSO-dy) & 11.23 (s, 1H, NH,
exchangeable by D,0), 8.49-7.91 (m, 7H, Ar-H), 7.51 (s, 1H,
C,-H), 4.99 (s, 2H, CH,); MS (m/z, %) 474 (M", 27), 329
(28), 273 (22), 2545 (4), 97 (100). Anal. Calcd for
CigH 1 IN4O4 (474.199) C, 45.59; H, 2.34; N, 11.81%. Found
C, 45.63; H, 2.30; N, 11.85%.
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General procedures for (8a), (8b)

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol) and acetyl
acetone (1 g, 0.01 mol) or ethyl acetoacetate (1.3 g, 10
mmol) in absolute ethanol (30 mL) was heated under reflux
for 5 hrs. The reaction mixture was concentrated and the
solid formed after cooling was separated, filtered off, dried,
and then crystallized from dioxane to give 8a and 8b,
respectively.

2-(6-Iodo-4-oxoquinazolin-3(4H)-yl)-N'-(4-oxopentan-2-
ylidene)acetohydrazide (8a) brown crystals, Yield 82%, M.p.
262-264°C, IR (KBr, v) 3286 (NH), 1678 (CO, ketone), 1656
(CO, quinazolinone, hydrazide), 1605 (C=N) cm™; "H-NMR
(DMSO0-dg) 6 9.41 (s, 1H, NH, exchangeable by D,0), 8.40-
8.11 (m, 3H, Ar-H), 7.50 (s, 1H, C,-H), 4.96 (s, 2H, -
CH,CO), 4.55 (s, 2H, -CH,COCHj;), 3.56 (s, 3H, -
CH,COCHj;), 2.49 (s, 3H, =CCH3); MS (m/z, %) 426 (M",
0), 408 (M'-H,0, 0.5), 313 (100), 285 (45), 255 (24). Anal.
Caled for CjsH5IN4O; (426.195) C, 42.27; H, 3.54; N,
13.15%. Found C, 42.23; H, 3.59; N, 13.20%.

Ethyl 3-{2-[2-(6-iodo-4-oxoquinazolin-3(4H)-yl)
acetyl] hydrazono}butanoate (8b) yellow crystals, Yield 67%,
M.p. 243-245°C, IR (KBr)v 3207 (NH), 1733 (CO, ester),
1685 (2CO, quinazolinone, hydrazide), 1608 (C=N) em’; 'H
NMR (DMSO-dg) & 10.82 (s, 1H, NH, exchangeable by
D,0), 8.41-8.12 (m, 3H, Ar-H), 7.51 (s, 1H, C,-H), 5.08 (s,
2H, -CH,CO), 4.80 (s, 2H, -CH,COOEt), 4.16-4.09 (q, 2H, -
CH,CHg), 1.97 (s, 3H, =CCHj3;), 1.24-1.13 (t, 3H, -CH,CHj;);
MS (m/z, %) 456 (M, 7), 410 (5), 383 (2), 369 (7), 328 (80),
244 (10). Anal. Caled for C;¢H7IN4O4 (456.219) C, 42.12;
H, 3.75; N, 12.28%. Found C, 42.08; H, 3.70; N, 12.32%.

General procedure for (9a) and (9b).

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol) and
phenylisocyanate (1.16 g, 0.01 mol) or phenylisothiocyanate
(1.35 g, 0.01 mol) in dioxane (30 mL) was heated under
reflux for 6 hrs. The reaction mixture was concentrated and
the solid separated out after cooling was filtered off, dried,
and then crystallized from dioxane to afford 9a and 9b
respectively.

1-[2-(6-lodo-4-oxoquinazolin-3(4H)-yl)acetyl]-4-

phenylsemicarbazide (9a) brown crystals, Yield 51%, M.p.
246-248°C, IR (KBr) v3333-3229 (b, 3NH), 1718 (CO),
1666 (b, 2CO), 1608 (C=N)em™; 'H NMR (DMSO-dy) &
10.23 (s, 1H, CH,CONH, exchangeable by D,0), 8.97 (s,
1H, NHNHCO, exchangeable by D,0), 8.68 (s, 1H,
CONHPh, exchangeable by D,0), 8.43-7.95 (m, SH, Ar-H),
7.48- 7.26 (m, 3H, Ar-H), 6.99 (s, 1H, C,-H), 4.77 (s, 2H, -
CH,CO); MS (m/z, %) 463 (M", 1), 386 (1), 371 (1), 313 (3),
285 (2), 255 (2). Anal. Calcd for C;H4IN5O; (463.216) C,
44.08; H, 3.04; N, 15.12%. Found C, 44.13; H, 3.09; N,

15.09%.

1-[2-(6-1odo-4-oxoquinazolin-3(4H)-yl)acetyl]-4-
phenylthiosemicarbazide (9b) whitecrystals, Yield 53%, M.p.
246-248°C, IR (KBr)v 3329, 3292 (NH), 1665 (b, CO,
quinazolinone, hydrazide), 1198 (C=S) cm’; 'H NMR
(DMSO-dg) 8 10.52 (s, 1H, CH,CONH, exchangeable by
D,0), 9.74 (s, 1H, NHNHCO, exchangeable by D,0), 9.44
(s, 1H, CONHPh, exchangeable by D,0), 8.41-8.13 (m, 5H,
Ar-H), 7.53- 7.35 (m, 3H, Ar-H), 7.21 (s, 1H, C,-H), 4.79 (s,
2H, -CH,CO); MS (m/z, %) 479 (M", 1), 386 (2), 313 (55),
285 (28), 256 (15). Anal. Calcd for Cy;H 4IN5O,S (479.283)
C, 42.60; H, 2.94; N, 14.61; S, 6.69%. Found C, 42.55; H,
2.98; N, 14.58; S, 6.73%.

6-lodo-3-[(5-phenylamino-1,3,4-thiadiazol-2-
yl)methyl] quinazolin-4(3H)-one (10).

Thiosemicarbazide derivative 9b (1g) and cold concentrated
sulfuric acid (10 mL) was stirred at room temperature for 1hr.
the reaction mixture was poured into ice/cold water and the
obtained solid was filtered off, washed with water, dried, and
then crystallized from ethanol to afford 10, yellow crystals,
Yield 41%, M.p. 254-256°C, IR (KBr) v 3442 (br, NH), 1705
(CO, quinazolinone), 1658 (C=N) cm™; "H NMR (DMSO-d,)
8 5.22 (s, 1H, NH, exchangeable by D,0), 8.61-8.14 (m, 5H,
Ar-H), 7.57- 7.30 (m, 3H, Ar-H), 7.01 (s, 1H, C,-H), 5.48 (s,
2H, -CH,); Anal. Calcd for C;;H,IN5sOS (461.265) C, 44.27,
H, 2.62; N, 15.18; S, 6.95%. Found C, 44.25; H, 2.66; N,
15.21; S, 6.90%.

6-lodo-3-[(5-phenyl-1,3,4-oxadiazol-2-yl)methyl] quinazolin-
4(3H)-one (11).

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol), benzoic
acid (1.22 g, 0.01 mol) and POCIl; (20 mL) was heated under
reflux for 10 hrs. The reaction mixture was poured into
crushed ice; NaOH (10 mL, 2N) was added and then allowed
to stand overnight. The separated solid was filtered off,
washed with water, dried, and then crystallized from
dioxaneto afford 11, yellow crystals, Yield 51%, M.p. 234-
236 °C, IR (KBr) v 1688 (CO, quinazolinone), 1607 (C=N)
em™; 'TH NMR (DMSO-d;) 88.42 -7.60 (m, 8H, Ar-H), 7.48
(s, 1H, C,-H), 4.83 (s, 2H, CH,), MS (m/z, %) 430 (M", 0),
428 (M™-2, 16), 353 (11), 287 (22), 271 (15), 243 (17), 118
(100); Anal. Calced for C;H1IN,O, (430.190) C, 47.46; H,
2.57; N, 13.02. Found C, 47.42; H, 2.60; N, 13.06%.

1-[2-(6-1odo-4-oxoquinazolin-3(4H)-
yl)acetyl]thiosemicarbazide (12).

A mixture of acid hydrazide 4 (3.44 g, 0.01 mol) and
potassium thiocyanate (0.85 g, 0.01 mol) in hydrochloric acid
(10 mL, 36%) and H,O (150 mL) was heated under reflux for
4 hrs. The reaction mixture was allowed to cool and the solid
obtained was filtered off, washed with water and then
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crystallized from ethanolto afford 12, yellow crystals, Yield
83%, M.p. 249-251°C, IR (KBr) v3504, 3311 (NH, NH,),
1683, 1671 (2CO), 1217 (C=S) cm™'; '"H NMR (DMSO-d,) &
11.71 (s, 1H, NH, exchangeable by D,0), 11.65 (s, |H, NH,
exchangeable by D,0), 9.64 (s, 1H, NH,, exchangeable by
D,0), 8.16-7.87 (m, 3H, Ar-H), 7.04 (s, 1H, C,-H), 4.74 (s,
2H, -CH,CO); MS (m/z, %) 403 (M", 30), 385 (32), 343 (36),
313 (41), 271 (38). Anal. Calcd for C;H;(INsO,S (403.189)
C, 32.77; H, 2.50; N, 17.37; S, 7.95%. Found C, 37.77; H,
2.55; N, 17.32; S, 7.90%.

6-lodo-3-[(5-thioxo-1,2,4-triazolidin-3-
viidene)methyl]quinazolin-4(3H)-one (13).

Compound 12 (4.03 g, 0.01 mol) was refluxed in a solution
of sodium hydroxide (4%, 25 mL) for 3 hrs. The resulting
solution was filtered, cooled and then acidified with
concentrated hydrochloric acid to pH 5-6. The separated out
solid was filtered off, washed with water, dried, and then
crystallized from ethanol to afford 13, white crystals, Yield
71%, M.p. 262-264°C, IR (KBr) v3368 (NH), 1671 (CO,
quinazolinone), 1125 (C=S) cm”; 'H NMR (DMSO-dy)
13.70 (s, 1H, NH, exchangeable by D,0), 12.49 (s, 1H, NH,
exchangeable by D,0), 11.73 (s, 1H, NH, exchangeable by
D,0), 8.37-7.01 (m, 4H, Ar-H+C,-H), 6.90 (s, 1H, CH=C);
Anal. Caled for C;;HgIN;sOS (385.176) C, 34.30; H, 2.09; N,
18.18; S, 8.33%. Found C, 34.34; H, 2.13; N, 18.14; S,
8.30%.

6-lodo-3-[(5-thioxo-4,5-dihydro-1,3,4-oxadiazol-2-
ylmethyl]quinazolin-4(3H)-one (14).

To a solution of acid hydrazide 4 (3.44 g, 0.01 mol) in
dioxane (50 mL) a solution of potassium hydroxide (0.05 g
/2mL H,0) andcarbon disulphide (5mL) was addedandthen
heated underreflux for 20 hrs. The solvent was evaporated
and the residue was dissolved in H,O, acidified with diluted
HCl/ice. The obtained solid was filtered off, washed with
water, dried, and then crystallized from ethanol to afford 14,
brown crystals, Yield 79%, M.p. 264-266°C, IR (KBr) v3386
(NH), 1698 (CO, quinazolinone), 1175 (C=S) cm™'; '"H NMR
(DMSO-dy) & 14.6 (s, 1H, NH, exchangeable by D,0), 8.49-
8.15 (m, 3H, Ar-H), 7.53 (s, 1H, C,-H), 5.34 (s, 2H, -
CH,CO); MS (m/z, %) 386 (M, 66), 354 (13), 297 (31), 270
(13), 74 (100). Anal. Caled for C;;H;IN40,S (386.162) C,
34.21; H, 1.8; N, 14.51; S, 8.30%. Found C, 34.26; H, 1.3; N,
14.55; S, 8.3.

3-[(4-Amino-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-3-
yl)methyl]-6-iodoquinazolin-4(3H)-one (15).

A mixture of iodoquinazolin-4(3H)-one derivative 14 (3.86 g,

0.01 mol) and hydrazine hydrate (0.05 g, 0.01 mol) in dioxane
(30 mL) was heated under reflux for 4 hrs. The solid separated out
after cooling was filtered off, dried, and then crystallized from
ethanol to afford 15, yellow crystals, Yield 79%, M.p. 267-269°C,
IR (KBr) v3279, 3163 (NH), 1690 (CO, quinazolinone), 1173
(C=S) em’; 'H NMR (DMSO-d;) 13.61 (s, 1H, NH,
exchangeable by D,0), 8.47-8.12 (m, 3H, Ar-H), 7.51 (s, 1H, C»-
H), 5.64 (s, 2H, NH,, exchangeable by D,0), 5.32 (s, 2H, -CH,);
MS (m/z, %) 400 (M, 100), 384 (13), 285 (10), 255 (2), 256 (31).
Anal. Caled for C;;HoINsOS (400.183) C, 33.02; H, 2.26; N,
21.00; S, 8.01%. Found C, 33.06; H, 2.29; N, 20.98; S, 8.05%.

Antimicrobial Activity

Six of the synthesized novel quinazolinone derivatives have
been selected to undergo investigation for their antibacterial
and antifungal activities. The antimicrobial activities were
evaluated using the agar diffusion methodology [19]. The
used bacteria and fungi were preserved on nutrient agar
medium and Czapeks Dox agar medium, respectively. The
tested compound were disolved in DMF (showed on
inhibition zone) to concentration of Smg/mL. The diameter of
inhibition zone (mm) was measured after 24 hrs of
incubation at 30°C for bacteriaand 48 hrs of incubation at 28
°C for fungi. The mean zone of inhibition is mesaured in
mm+ standard deviation beyond well diameter (6mm).
Ammpicillin and Gentamicin were taken as references for
antibacterial activity and Amphotericin B as a reference for
antifungal activity.

3. Results and Discussion

Treatment of 2-amino-6-iodoquinazolin-4(3H)-one [15] 1
with ethyl chloroacetate in the presence of potassium
carbonate in dry acetone for 24hrs gave quinazolinone
derivative 2 (Figure 1). IR spectrum of 2 exhibitstwocarbonyl
bands at 1732 and 1672cm” for veo of ester and
quinazolinone respectively, and lacksthe absorption bands of
NH, group. Moreover, 'H-NMR spectrum of 2 shows bands
at 6 (ppm) 8.42-8.13 (m, 3H, Ar-H), 7.52 (s, 1H, C-2), 4.82
(s, 2H, CH,COOE), 4.21-4.14 (q, 2H, CH, CHj;), 1.24-1.19
(t, 3H, CH,CH;3) and also lacks any exchangeable NH,
protons. Ample chemical evidence for the structure 2 is
forthcoming from preparing an authentic sample via N-
alkylation of 3 [17] with ethyl chloroacetate in the presence
of potassium carbonate in dry acetone for 24hrs to give
quinazolinone derivative 2 (identity M.p., mixed M.p., IR,
TLC comparison) (Figure 1).
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ethyl chloroacetate

anhydrous K>,CO3

o}
N/\[]/ ~ anhydrous K,CO3 | NH
ethyl chloroacetate N
3

N,H,/ EtOH

Figure 1. Synthetic route of acid hydrazine 3.

The proposed mechanism of deamination of quinazolin-4(3H)-onederivative 1 upon treatment with ethyl chloroacetate in the
presence of potassium carbonate is formulated in Figure 2; the mechanism depend on that the C-2 in quinazolin-4(3H)-one
derivative 1 is denuded from electron due to mesmeric and inductive effect of nitrogen-1 atom of ring.

O —
M _CH,COEt
N ethyl chloroacetate
———
/)\ anhydrous K,CO )\ CH,CO,Et
N NH Y 2003 2002
1 L H _
0]
| _CH,CO,Et
HCl - N
H2NCH2002Et ~—— NCH,CO,Et +
A~
N
2

Figure 2. The proposed mechanism for formation of compound 2.

Hydrazinolysis of quinazolinonederivative 2 afforded the
corresponding acid hydrazide 4. As being derivatives of
hydrazine, hydrazides have been wused as key
startingmaterials for synthesis of heterocyclic rings of
different ring sizes with one or more heteroatoms.
Condensation of the acid hydrazide 4 with benzaldehyde
yielded the corresponding Schiff's base 5 (Figure 3).

Moreover, the treatment of acid hydrazide 4 with cyclic
anhydrides such as succinic anhydride and /or phthalic
anhydride yielded quinazolinone derivatives 6 and 7
respectively (Figure 3). The uncyclized quinazolinone
derivatives 8a, b were respectively produced via the reaction
of acid hydrazide 4 with 1,3-dicarbonyl compound namely,
acetyl acetone and ethyl acetoacetate in refluxing ethanol

(Figure 3).

On the other hand, when acid hydrazide 4 was allowed to
react with phenylisocyanate and phenylisothiocyanate in
refluxing dioxane, the quinazolinone derivatives 9a, b were
respectively produced (Figure 3). Dehydrative cyclization of
thiosemicarbazide derivative 9b in cold concentrated sulfuric
acid furnished the 1,3,4-thiadiazole derivative 10 (Figure 3).
The high frequency (1705 cm™) for quinazolinone carbonyl
can be explained by mutual induction between carbonyl of
the quinazolinone moiety and C=N of thiadiazol moiety.

Condensation of acid hydrazide 4 with benzoic acid in
phosphorus  oxychloride yielded the 1,3,4-oxadiazol
derivative 11 (Figure 3).
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Figure 3. Synthetic route of compounds 5-11.

The reaction of acid hydrazide 4 with potassium thiocyanate
under acidic condition afforded the thiosemicarbazide
derivative 12 (Figure 4). Dehydrative cyclization of 12 using
4% aqueous sodium hydroxide yielded the 1,2,4-triazole
derivative 13 (Figure 4). IR spectrum of 13 exhibits one
carbonyl band at 1671 cm'together with bands at 3368, 1125
cmattributed for CO (quinazolinone) and C=S respectively,
which completely agree with the suggested structure. The
absence of anysignal for CH, protons inthe 'H-NMR
spectrum of 13and the maintain ofthree singletseach
integrated for 1H of 3NH, multipletat 6 8.37-7.01 ppm
integrated for 4H ofthe aromatic protons (3H) and C,-H (1H)

m/\f\{m

T CS,/KOH

[eege

13b

and singlet integrating for 1H at & 6.56 ppm characterized
olefnic hydrogensupport that compound 13 exists mainly as
13b.

On the other hand, the cyclocondensation of acid hydrazides
4 with carbon disulfide yielded the respective 1,3,4-
oxadiazole derivatives 14 (Figure 4). The structure of 14 was
inferred chemically via its reaction with hydrazine hydrate.
Thus, hydrazinolysis of oxadiazole derivatives 14 with
hydrazine hydrate in refluxing dioxane afforded the triazole
derivative 15 via addition of the nucleophile, ring opening,
and ring closure mechanism (Figure 4).

N2H4
) H2NN\<
15
0
|
N CONHNH,
N) KSCN

Figure 4. Synthetic route of compounds 12-15.
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Antimicrobial Activity.
Six of the prepared compounds have been tested for their

antimicrobial activity. The bacteria strains used were
Staphlococcus aureus (RCMB 010027) and Bacillissubtilis
(RCMB 010067) as Gram-positive and Klebsiellapneumonia
(RCMB 0010095) and Escherichia coli (RCMB 010052-2)
for Gram-negative. Additionally, Aspergillus fumigates
(RCMB 02568) and Candida albicans (RCMB 05036) were
used as Fungistrains. The outcomes listed in Table 1 showed
that most of screened compounds displayed good inhibition
in comparison with the standard drugs. Compounds 7, 10, 14
(containing 1,3-dioxoisoindolinyl, thiadiazol and oxadiazole
rig system respectively) showed the highest strength against
Staphlococcus aureus, while compounds 10, 14, 15
(containing thiadiazol, oxadiazole and triazole rig system
respectively) exhibited highest ability against Bacillissubtilis.

On the other hand, compounds 7, 14, 15 (containing 1,3-
dioxoisoindolinyl, oxadiazole and triazolerig system
respectively) showed highest power against Klebsiella
pneumonia, while compounds 10, 15 (containing thiadiazol
and triazole rig system respectively) showed highest power
againstEscherichia coli. Moreover, alltested compounds were
found to have comparatively higher toxicity for gram-
positive than gram-negative bacteria, which may be
attributed to the differencesin the complexity of the cell-wall
structure; the walls of Gram-negative strains are more
complex and resistant to penetrationthan those of Gram-
positive strains. The absence or limited antifungal activities
forthe tested compounds may be explained based on the fact
that the structure of fungal cell-wallsare more complex
leading to reduce or completely prevent tested compounds
frompassing through in by diffusion [18].

Table 1. Antimicrobial Activity of Some Selected Quinzolinone Derivatives.

Microorganisms G Bacteria G Bacteria Fungi

No. Staphylococcus aures Bacillis subtilis Klebsiella pneumoniae  Escherichia coli  Aspergillus fumigates Candida albicans
7 20.3+1.5 19.2+1.2 18.6+0.63 171+ 1.5 17.6£0.58 NA

8a 16.8+0.34 16.2+0.58 15.9+£1.2 16.8+0.34 15.7+0.72 NA

9b 17.9+0.72 19.3+£0.25 18.2+0.19 14.9+0.44 15.6+0.44 NA

10 22.9+0.58 22.8+0.67 16.5+ 0.26 18.6+ 0.46 19.3+0.25 NA

14 20.4+0.25 21.4+0.44 19.0£0.17 17.1£0.58 16.2+0.63 NA

15 19.8+1.2 21.6+0.63 18.6+0.58 19.8+0.58 16.3+0.44 NA
Standard antimicrobial drug

Ampicillin 28.9+£0.63 26.4+0.72 - - - -
Gentamicin - - 27.3+1.5 25+1.2 - -
Amphotericin B - - - - 23.7£1.2 21.9+0.58

*NA no activity, data are expressed in the form of mean+ SD

4. Conclusion

Novel quinazolinones derivative were synthesis via the
reaction of corresponding acid hydrazide 4 with variety of
carbon electrophiles. Some of the synthesis compounds
showedmoderate antimicrobial activities.
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