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The fused heterocyclic quinazolin-4-one and 
related derivatives are of considerable interest 
due to their wide range of biological properties, 
for example, anti-tumor[1], antimicrobial[2], 
antifungal[3] and antibacterial [4]. Moreover, 
the quinazolin-4-one ring is a frequently 
encountered unit in natural products, such as 
L-Vasicinone[5] and chrysogine[6] and in drugs, 
such as methaqualone[7], isofebrifugine[8] 
and febrifugine[9]. Aforementioned findings 
prompted the authors to synthesize a variety of new 
2,3-disubstituted quinazolin-4-one derivatives, 
using the key starting 6-bromo-2-undecylbenzo 
[3,1] oxazin-4-one[10]. Furthermore, some of the 
prepared quinazolin-4-one derivatives were used 
as precursors for synthesis of 1,3-thiazolidin-4-
ones  and its derivatives which is an important 
ring for its  wide biological applications[11-13]. 
Thus, by merging of these two biologically active 
hetero-rings together, it was hoped to obtain some 
new compounds of anticipated pharmaceutical 
interest.
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A SERIES of highly functionalized quinazolin-4-ones, with different substituents 
at position 3, have been concisely synthesized in good yields, via the reactions of 

3-amino-6-bromo-2-undecyl-quinazoline-4(3H)-one with one carbon donor phenyl 
isothiocyante, followed by α-chlorinated compounds and 1,2-dichloroethanone. Moreover, 
reactions of 6-bromo-2-undecyl-4H-benzo-[3,1]oxazin-4-one with different hydrazides 
were also examined, giving new 3-substituted quinazolin-4-one derivatives. Some of 
the new quinazolin-4-ones were screened against gram negative and positive bacteria 
and showed good to moderate antibacterial activity. Structures of all new synthesized 
compounds in this investigation were substantiated using spectroscopic IR, 1H-NMR and 
MS studies.
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Experimental                                                                        

General
IR spectra were recorded on a Pye-Unicam 

SP 1200 spectrophotometer using the KBr Wafer 
technique for solid materials. The 1H-NMR 
spectra were determined on MHz 300 using TMS, 
in (DMSO-d6) otherwise stated. The patterns 
of the undecyl group protons (23H) appeared 
in the spectra of all measured compounds at δ 
ppm: ≈ 2.37 (t, 2H), 1.72 (m, 2H), 1.42 (m, 16 
H), 0.91 (t, 3H, CH3), J constants for 2- and 
3-adjacent aromatic protons ≈ 6- 8 and 2- 3 HZ, 
respectively. Mass spectra were determined using 
an HP model MS-5988 in EI mode with electron 
energy 70 ev. Elemental analysis was carried out 
at the Micro Analytical Unit, Faculty of Science, 
Cairo University using a Perkin-Elemer 2400 
CHN Elemental Analyzer. Light petroleum was 
referred to the fraction b.p.= 60-80oC. TLC was 
performed on Merck Kieselgel 60 F254 aluminum 
packed plates. 2-Cyanoacetohydrazide[14] and 
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2-benzylidenemalononitrile[15] were prepared 
early. 

Synthesis of oxazin-4-one 1
A mixture of 2-amino-5-bromobenzoic acid 

(2.15g, 0.01mol) and dodecanoyl chloride (2.2 g, 
0.01mol) was refluxed in pyridine (20ml) for three 
hours. After cooling, the reaction mixture was 
diluted with cold water and then acidified with dilute 
hydrochloric acid. The solid deposited was filtered 
off and recrystallized from benzene.

6-Bromo-2-undecyl-(4H)-benzo[d][1,3]oxazin-4-
one (1)

Yield 2.15 g 56%, pale yellow crystals, mp 
92-94oC. IR (KBr) 2956, 2880, 1757, 1642 cm–1. 
1H-NMR (300 MHz, CDCl3) δ: 7.32 (d, 1H, 
Ar-H), 7.81 (d, 1H, Ar-H), 8.63 (s, 1H, Ar-H). 
Ms m/z: 380 (M, 100), 300 (12.6), 238 (63.8), 
181(22.). Anal. Calcd for C19H26BrNO2: C, 
60.0; H, 6.84; N, 3.68. Found: C, 60.31; H, 6.63; 
N, 3.66.

Synthesis of quinazolinone derivatives
Synthesis of quinazolinones 2-5
A mixture of benzoxazinone 1 (1.14g, 0.03mol) 

and hydrazine hydrate (0.15g, 0.03mol), ethyl 
carbazate (0.31g, 0.03mol), 4-tolylsulfonohydrazide 
(0.56g, 0.03mol) and/or 2-cyanoacetohydrazide 
(0.30g, 0.03mol) in dioxane (20 ml) was stirred 
for two hours at room temperature. After cooling, 
the solid separated was filtered off, dried and 
recrystallized from the proper solvent.

3-Amino-6-bromo-2-undecylquinazolin-4-
one (2): Yield 0.80 g 68%, yellow crystals, mp 
202-204oC (ethanol). IR (KBr) 3403, 3319, 3167, 
2960, 2886, 1688 cm–1. 1H-NMR (300 MHz, 
DMSO-d6) δ: 6.11 (br.s, 2H, NH2), 7.34 (d, 1H, 
Ar-H), 7.78 (d, 1H, Ar-H), 8.66 (s, 1H, Ar-H). 
MS m/z: 393 (M, 73.2), 313 (12.7). Anal. Calcd 
for C19H28BrN3O: C 57.86; H, 7.10; N, 10.65. 
Found: C, 58.08; H, 7.0; N, 10.68.

Ethyl(6-bromo-4-oxo-2-undecylquinazolin-3-
(4H)-yl) carbamate (3): Yield 0.60 g 44%, yellow 
crystals, mp 196-198oC (ethanol). IR (KBr) 3289, 
2966, 2838, 1702, 1677, 1617 cm–1.  1H-NMR 
(300 MHz, CDCl3) δ: 1.71 (t, 3H, J = 5.6, CH3), 
3.88 (q, 2H, J = 5.6, CH2), 7.33 (d, 1H, Ar-H), 
7.80 (d, 1H, Ar-H), 8.58 (s, 1H, Ar-H), 9.3 (s, 
1H, NH). MS m/z: 465 (M, 14.7), 327 (100), 
315 (40.4). Anal. Calcd for C22H32BrN3O3: C, 
56.65; H, 6.86; N, 9.0. Found: C, 56.34; H, 6.77; 

N, 8.82.

N-(6-bromo-4-oxo-2-undecylquinazolin-
3(4H)-yl)-4-methylbenzenesulfonamide (4):Yield 
0.70 g 43%, yellow crystals, mp > 300 oC (dioxane). 
IR (KBr) 3211, 2973, 1692 cm–1. 1H-NMR (300 
MHz, DMSO-d6) δ: 2.1 (s, 3H, CH3), 8.73-7.42 
(m, 7H, Ar-H), 8.9 (s, 1H, NH). MS m/z: 549 
([M.+]+2, 27.3), 547 ([M.+], 36.9), 408 (70.2), 
329 (37.8), 91 (100), 65 (33.2 ). Anal. Calcd for 
C26H34BrN3O3S: C, 56.93; H, 6.2; N, 7.66. 
Found: C, 56.86; H, 6.09; N, 7.34.

N-(6-bromo-4-oxo-2-undecylquinazolin-3-
(4H)-yl)-2-cyanoacetamide (5): Yield 0.72 g 52%, 
pale yellow crystals, mp 280-282oC (methanol). 
IR (KBr) 3203, 2262, 1692, 1680 cm–1. 1H-NMR 
(300 MHz, DMSO-d6)   δ: 4.40 (s, 2H, CH2), 
7.37 (d, 1H, Ar-H), 7.75 (d, 1H, Ar-H), 8.62 (s, 
1H, Ar-H), 10.2 (s, 1H, NH). MS m/z: 463 (M+2, 
18.0), 460 (M, 42.1), 379 (31.9), 160 (100). Anal. 
Calcd for C22H29BrN4O2: C, 57.26; H, 6.29; N, 
12.14. Found: C, 57.6; H, 6.31; N, 12.01.

Synthesis of pyrazolo[1,5-c]quinazolinone 6
A suspension of acetamide 5 (1.0g) in dioxane 

(20ml) was heated for two hours with piperidine 
(0.5 ml). The reaction mixture was cooled, 
concentrated (5ml) and acidified with dilute 
hydrochloric acid. The solid separated was filtered 
off, washed several times with dilute methanol 
and crystallized from dioxane. 

9 - B r o m o - 2 - o x o - 5 - u n d e c y l - 2 , 3 -
dihydropyrazolo[1,5-c]quinazoline-1-carbonitrile  (6)

Yield 0.73g 76%, yellow crystals, mp 305-
307oC. IR (KBr) 3283, 2120, 1676 cm–1.  1H-NMR 
(300 MHz, DMSO-d6)   δ: 7.32 (d, 1H, Ar-H), 7.70 
(d, 1H, Ar-H), 8.53 (s, 1H, Ar-H), 10.0 (s, 1H, NH). 
MS m/z: 400 (M- NCO, 100), 303 (15.2). Anal. 
Calcd for. C22H27BrN4O: C, 59.59; H, 6.09; N, 
12.64. Found: C, 60.09; H, 6.0; N, 12.36.

Synthesis of quinazolinones (E,Z)-7a-c
Following the literatures[16-19], a suspension 

of finally powdered potassium hydroxide (0.17g, 
0.03mol) in dry dimethyl formamide (15ml), 
phenyl isothiocyanate (0.40g, 0.03mol) and amine 
2 (1.18g, 0.03mol) were added. The reaction 
mixture was stirred at room temperature for an 
hour, then, 2-chloroacetonitrile (0.23g, 0.03mol), 
1-chloropropan-2-one (0.28g, 0.03mol) and/or 
ethyl 2-chloro-3-oxobutanoate (0.50g, 0.03mol) 
was added. The whole mixture was heated under 
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reflux for three hours and left overnight. The 
reaction mixture was poured onto ice cold water 
and acidified with 0.1N hydrochloric acid at PH 
3-4. The resulting precipitate was filtered off, 
dried and recrystallized from the proper solvent. 

(E,Z)-3-((4-Amino-3-phenylthiazol-2(3H)-
ylidene)amino)-6-bromo-2-undecylquinazolin-
4(3H)-one (7a): Yield 1.14 g 68%, light brown 
crystals, mp 211-213oC (methanol). IR (KBr) 3490, 
3265, 3108, 1676, 1614 cm–1. 1H-NMR (300 MHz, 
DMSO-d6)   δ: 4.38 (s, 1H, =CH), 7.36-8.40 (m, 
8H, Ar-H), 10.22 (br.s, 2H, NH2). MS m/z: 569 
([M.+]+2, 27.1), 568 (M+1, 0.7), 567 (M, 100). 
Anal. Calcd for C28H34BrN5OS: C, 59.15; H, 
5.98; N, 12.32; S, 5.63. Found: C, 59.42; H, 6.08; 
N, 12.33; S, 5.41.

(E,Z)-6-Bromo-3-((4-methyl-3-phenylthiazol-
2(3H)-ylidene)amino)-2-undecylquinazolin-
4(3H)-one (7b): Yield 0.72g 43%, pale yellow 
crystals, mp 256-258oC (dioxane). IR (KBr) 1674, 
1627 cm–1. 1H-NMR (300 MHz, DMSO-d6) δ: 
2.42 (s, 3H, CH3), 4.46 (s, 1H, =CH), 8.10-7.22 (m, 
8H, Ar-H). MS m/z: 487 (M- Br, 100), 347 (17.2), 
77 (83.9). Anal. Calcd for C29H35BrN4OS: C, 
61.37; H, 6.17; N, 9.87; S, 5.64. Found: C, 61.02; 
H, 6.07; N, 9.9; S, 5.73.

E t h y l ( E , Z ) - 2 - ( ( 6 - b r o m o - 4 - o x o - 2 -
undecylquinazolin-3(4H)-yl)imino)-4-methyl-3-phenyl-
2,3-dihydrothiazole-5-carboxylate (7c):Yield 1.13 g 
60%, yellow crystals, mp 237-239oC (methanol). 
IR (KBr) 2948, 2915, 1728, 1677, 1605 cm–1. 1H 
NMR (300 MHz, DMSO-d6) δ: 1.18 (t, J = 7.2, 
3H, CH3), 2.18 (s, 3H, CH3), 4.20 (q, J = 7.2, 
2H, CH2), 8.64-7.42 (m, 8H, Ar-H). Anal. Calcd 
for C32H39BrN4O3S: C, 60.09; H, 6.10; N, 8.76. 
Found: C, 60.47; H, 6.22; N, 8.8.

Synthesis of quinazolinone 8
To a stirred solution of compound 2 (1.18g, 

0.03mol) in dimethyl formamide (15ml), 
1,2-dichloroethanone (0.34g, 0.03mol) was 
added and the mixture was stirred for 30 minutes 
to form the intermediate IV. Then, the whole 
mixture was heated with stirring for six hours 
with potassium thiocyanate (0.30g, 0.03mol). The 
reaction mixture was cooled, poured onto ice-
cold water and acidified with dilute hydrochloric 
acid. The resulting solid was filtered off, dried and 
recrystallized from dioxane. 

3-(6-Bromo-4-oxo-2-undecylquinazolin-3(4H)-
yl)-2-iminothiazolidin-4-one (8): Yield 1.0 g 72%, 
yellowish-white crystals, mp 266- 268oC. IR 
(KBr) 3382, 1732, 1677, 1618 cm–1. 1H-NMR 
(300 MHz, DMSO-d6) δ:  4.15 (s, 2H, CH2), 
7.54 (d, 1H, Ar-H), 8.42 (s, 1H, Ar-H), 8.23 
(d, 1H, Ar-H), 9.83 (1H, br.s, NH). MS m/z: 
494 (M+2, 17), 492 (M, 80.9), 300 (56.6), 273 
(40.2), 116 (100), 77 (70.7). Anal. Calcd for 
C22H29BrN4O2S: C, 53.54; H, 5.88; N, 11.35; 
S, 6.49. Found: C, 53.77; H, 6.0; N, 11.08; S, 
6.22.

Synthesis of the (dimethylamino)methylene 
(E,Z)-9

A mixture of the thiazolidinone 8 (1.0g, 
0.02mol) and dimethylformamide-dimethylacetal 
(0.24g, 0.02mol) dissolved in 20 ml of toluene, 
and refluxed for 6 hours. The solid separated 
on hot was collected by filtration, dried and 
recrystallized from dimethylformamide. 

(E,Z)-3-(6-bromo-4-oxo-2-undecylquinazolin-
3(4H)-yl)-5-((dimethylamino)methylene)-2-
iminothiazolidin-4-one (9): Yield 0.56 g 50%, 
light brown crystals, mp 302-304 oC. IR (KBr) 
3340, 1680, 1670, 1617 cm–1. 1H-NMR (300 
MHz, DMSO-d6) δ: 3.01 (s, 6H, N(CH3)2), 5.99 
(s, 1H, Ar-H), 7.80 (s, 1H, Ar-H), 8.13 (d, 1H, Ar-
H), 8.5 (s, 1H, NH), 8.35 (d, 1H, Ar-H). MS m/z: 
547 (M, 11.8), 468 (16.7), 435 (71.4), 189 (100). 
Anal. Calcd for C25H34BrN5O2S: C, 54.74; 
H, 6.25; N, 12.77. Found: C, 54.33; H, 6.30; N, 
12.81.

Synthesis of the benzylidene derivative (E,Z)-10
To a mixture of the thiazolidinone 8 (1.0g, 

0.02mol) and 2-benzylidenemalononitrile[15] 
(0.30g, 0.02mol) in dioxane (20ml), piperidine 
(0.5ml) was added the whole mixture was heated 
under reflux for two hours. The solid separated on 
hot was filtered off, dried and recrystallized from 
dimethyl formamide. 

(E,Z)-5-Benzylidene-3-(6-bromo-4-oxo-2-
undecylquinazolin-3(4H)-yl)-2-iminothiazolidin-4-
one (10): Yield 0.95 g 81%, brown crystals, mp 
> 300oC. IR (KBr) 1714, 1668, 1672, 1602 cm–1.  
1H-NMR (300 MHz, DMSO-d6) δ: 7.02 (s, 1H, 
=CH), 8.12-7.60 (m, 9H, 8Ar-H + 1H, NH). MS 
m/z: 580 (M, 100), 442 (12.7), 77 (66.7). Anal. 
Calcd for C29H33BrN4O2S: C, 59.89; H, 5.72; 
N, 9.63. Found: C, 60.17; H, 5.66; N, 9.70.
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Synthesis of quinazolinone (E,Z)-11
A solution of dimethyl formamide (10ml) 

containing a mixture of (dimethylamino)-
methylene 9 (1.0g, 0.02mol) and phenylmethanamine 
(0.22g, 0.02mol) was refluxed for three hours. The 
solid deposited on hot was collected by filtration, 
and recrystallized from dimethyl formamide. 

(E)-5-((Benzylamino)methylene)-3-(6-
bromo-4-oxo-2-undecylquinazolin-3(4H)-yl)-2-
iminothiazolidin-4-one (11): Yield 0.80 g 73%, 
brown light crystals, mp > 300oC. IR (KBr) 3411, 
3360, 1686, 1672, 1615 cm–1. 1H-NMR (300 
MHz, DMSO-d6) δ: 5.6 (s, 2H, CH2, Ph-CH2). 
6.30 (s, 1H, =CH), 8.41-7.60 (m, 8H, Ar-H), 9.12 
(s, 1H, NH), 9.83 (s, 1H, NH), MS m/z: 466 (M- 
H- C10H22, 42.6), 239 (21.8), 91 (100), 77 (83). 
Anal. Calcd for C30H36BrN5O2S: C, 59.01; H, 
5.9; N, 11.47; S, 5.24. Found: C, 60.29; H, 6.0; N, 
11.08; S, 5.09.

Synthesis of quinazolinone 12
Following previous methods[20, 21], a 

suspension of powdered potassium hydroxide 
(0.17g, 0.03mol) in dry dimethyl formamide 
solution (20ml), malononitrile (0.20g, 0.03mol) 
and phenyl isothiocyanate (0.40g, 0.03mol), 
were added in portions. The mixture was stirred 
at room temperature for two hours, and then 
added to an equal amount of the intermediate IV 
prepared before (see synthesis of 8).  The whole 
mixture was stirred at room temperature for two 
hours, poured onto ice-cold water and acidified 
with 0.1N hydrochloric acid at PH 3-4. The 
resulting precipitate was filtered off, dried and 
recrystallized from dioxane. 

N-(6-Bromo-4-oxo-2-undecylquinazolin-
3(4H)-yl)-2-((2,2-dicyano-1-(phenylamino)vinyl) 
thio)acetamide (12): Yield 1.0 g 55%, yellow 
crystals, mp 186-188oC. IR (KBr) 3310, 3220, 
2216, 1708, 1686 Cm-1. 1H-NMR (300 MHz, 
CDCl3) δ: 4.48 (s, 2H, CH2-CO), 7.62-7.14 (m, 
8H, Ar-H), 8.36, 10.0 each (s, 1H, NH). MS m/z: 
420 (54.8), 393 (33.2), 214 (42.2), 92 (100). Anal. 
Calcd for C31H35BrN6O2S: C, 58.58; H, 5.51; 
N, 13.22.  Found: C, 58.31; H, 5.34; N, 13.1.

Synthesis of compound 13
Thioether 12 (1.0g) in dioxane (20ml) was 

heated for two hour with piperidine (0.50ml). 
The reaction mixture was cooled, concentrated 
(5ml) and acidified with dilute hydrochloric acid. 
The solid separated was collected by filtration, 

washed several times with dilute methanol and 
crystallized from methanol.

3-Amino-N-(6-bromo-4-oxo-2-undecylquinazolin-
3(4H)-yl)-4-cyano-5-(phenylamino)thiophene-2-
carboxamide (13): Yield 0.64 g 64%, yellow 
crystals, mp 205- 207oC. IR (KBr):  3413, 3342, 
3252, 2170, 1663 cm–1. 1H-NMR (300 MHz, 
DMSO-d6)   δ: 7.62-7.08 (m, 8H, Ar-H), 8.53, 
10.11 each (s, 1H, NH), 10.56 (br.s, 2H, NH2). 
Anal. Calcd for C31H35BrN6O2S: C, 58.58; H, 
5.5; N, 13.22. Found: C, 58.43; H, 5.38; N, 13.15.

Results and Discussion                                                   

6-Bromo-2-undecyl-4H-benzo[d][1,3]
oxazin-4-one (1) was prepared by reaction 
of dodecanoylchloride with 2-amino-5-
bromobenzoic acid, following the most expedition 
method[13] (Figure 1). The structure of 1 was 
inferred from its IR spectrum that revealed 
strong absorption bands at 1757 and 1642 cm-
1, attributable to absorption band for C=O and 
C=N, group respectively. Further support for the 
assigned structure was gained from its 1H-NMR   
which is in accord with the proposed structure. 
The EI-MS disclosed a molecular ion peak at m/z 
(379) together with [M+2] peak in the ratio ≈ 1: 1 
feature of bromo compounds. 

The study program comprised synthesis 
of new 3-substituted quinazolin-4-one 
derivatives via the reactions of the [3,1] 
benzoxazin-4-one 1 with the nitrogen 
nucleophiles; hydrazine hydrate, ethyl 
carbazate, 4-tolylsulfonohydrazide and 
2-cyanoacetohydrazide[14], in hot dioxane, to 
give  the quinazolinone derivatives 2- 5 (Fig. 
1). The structures of 2- 5 were substantiated 
by different spectral data (see experimental). 
The route of these reactions is supposed 
to involve heteroring opening, by the lone 
pair of electrons of the nitrogen atom, at the 
carbonyl group presented in position-4 of 
the oxazinone ring, leading to the hydrazide 
I as a fleeting intermediate which in turn, 
afforded the 3-substituted derivative 2-5 via an 
intramolcular 6-exo-trig cyclization (Fig.1). 

Furthermore, treatment of cyanoamide 5 
with piperidine in boiled dioxane, affected 
an intra-molcular cyclo-condensation process 
providing the pyrazoloquinazoline derivative 
6 (Fig. 1). The infrared spectrum of 6 showed 
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stretching absorption band for only one C=O at 
1633 cm-1 and its 1H-NMR   did not show any 
signals for the -CH2- protons. Disappearance of 
these moieties which were found in spectra of 
the starting 5 is a good evidence for the proposed 
condensation process. 

Since reactions of amines with phenyl 
isothiocyante give thiourea derivatives[16,17]  
which are useful in synthesis of 1,3-thiazolidin-
4-ones[18,19], the amine derivative 2 was 
conducted to react with phenyl isothiocyante, 
and in situ generated thiourea then allowed to 
react, (in the form II), with 2-chloroacetonitrile, 
1-chloropropan-2-one and ethyl 2-chloro-
3-oxobutanoate providing 3-(1,3-thiazol-2-
ylidene)quinazolin-4-ones 7a-c, via the expected 
intermediate III (Fig. 2). 

Moreover, stirring amine 2 with 
1,2-dichloroethanone at room temperature yielded 
the intermediate IV, which in situ was followed 
by a treatment with potassium thiocyanate, 
providing the quinazolin-4-(3H)-one 8, via 5-exo-
dig cyclization (Fig. 2). 

The latent thiazolidin-4-one ring presented 

in compound 8 was utilized in synthesis of 
polyfunctionlity 1,3-thiazolidin-4-ones. Thus, 
reactions of 8 with dimethylformamide-
dimethylacetal, and 2-benzylidenemalononitrile[15] 
gave the quinazolin-4(3H)-ones 9 and 10, 
respectively (Fig. 2). In addition, treatment of 9 with 
phenylmethanamine provided the corresponding 
5-benzylimino derivative 11 (Fig. 2). 

The IR, 1HNMR and EI-MS spectra of 
compounds 8-11 are in accord with the proposed 
structures (see experimental). In EI-MS of 11, the 
molecular ion peak was missed but it showed a base 
peak at m/z = 91 for the expected tropylium cation 
(C7H7+).  

On the other hand, treatment of ketene N,S-
acetal adduct V (Fig. 3) with the previously prepared 
intermediate IV (see Fig. 2) provided the thioether 
12 which was motivated with piperidine to an 
intramolcular cycloaddition, forming the amino-
thiophene derivative 13 (Fig. 3). It is worth to 
indicate that the N,S-acetals of the type V have been 
early prepared[20, 21]. The infrared and 1H-NMR 
spectra of thiophene 13 revealed the presence of the 
newly formed -NH2 group.
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Fig.1. Synthesis of compounds 1- 5. 
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a; Z= NH2; Y=H,
b; Z= CH3; Y=H,
c; Z= CH3;Y=CO2Et

RN N

S
Y

Z

Ph

 7a-c r.t
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KOH /DMF N

CHN
S-K+ RN

S

H
N

R2

R1

Ph

Ph R
II

III

CHClR1R2

R1= H, R2=CN or
R1= H, R2=Ac or
R1= CO2Et, R2=Ac

KSCN

CHPh(NC)2C

8

RN

O

S
NH

RN

O

S
NH

R4

R
HN

O

S
N

RN

O

S
NH

 R = 6-bromo-2-undecylquinazolin-4(3H)-one-3-yl

11IV

R3

9
iii

i = DMF-DMA / toluene / ∆ ii = dioxane/ pip + iii = dioxane / ∆ / PhCH2NH2

9; R3 = N(CH3)2,
10; R3 = Ph,

i or ii

R
NH

O

Cl

COCl
H2
C

R4 = PhCH2NH,

Cl

Fig.2. Synthesis of compounds 7- 11.  

 R = 6-bromo-2-undecylquinazolin-4(3H)-one-3-yl

12
+

CNNC

S N
H

Ph

CN

S
NH

PhR
H
N

O

H2N

13

vii = piperidine/ dioxane / ∆

PhNCS

CH2(CN)2

viiKOH
DMF

IV NC
CN

S
NH

HN
O

Ph

R

∼H

 Fig.3. Synthesis of 12 and its conversion into 13.

Antibacterial activity                                                                                                                         
By the exception of 3, 5 and 12, all of the 

synthesized compounds were assayed in vitro 
by agar well diffusion method[22] against 
five bacterial species e.g. Escherichia coli, 
Shigella flexneri and Salmonella typhi were 
Gram negative and Staphylococcus and Bacillus 
Subtilis were Gram positive bacteria. 

The results were displayed in Table 1 for 
Gram positive bacteria and in Table 2 for Gram 
negative bacteria, compared with the antibacterial 
drugs Amoxicillin and Streptomycin.

Most of compounds showed the bacterial 

activities against the strains Gram negative 
bacteria. Compounds 2, 4, 8, and 13 had shown 
no bactericidal activity against Gram negative or 
Gram positive bacteria. Compounds 1, 6, 7a, 7b, 
7c, 9 and 10 showed good to moderate activity 
against Escherichia coli and Shigella flexnari 
bacteria.

Compounds 1, 6, 7a and 9 showed weak 
activity against Salmonella typhi. Only 6-bromo-
3-(5-((dimethylamino)-methylene)-2-imino-4-
oxo-1,3-thiazolidin-3-yl)-2-undecylquinazolin-
4(3H)-one 9 was the compound which showed 
good activity against Bacillus subtilis.
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TABLE 1. Antibacterial activity of compounds against Gram negative bacteria results expressed as (inhibitory 
zone diameter/ mm).

Compd. Gram negative bacteria

Escherichia coli Shigella flexneri Salmonella typhi
1 12 17 13
6 12 11 13
7a 16 13 12
7b 10 11 0
7c 18 15 0
9 17 12 10
10 18 18 0

Amoxicillin 20 25 27.5
Streptomycin 28.5 28.5 33.5

TABLE 2. Antibacterial activity of compounds against 
Gram positive bacteria; results expressed 
as (inhibitory zone diameter/ mm).

Compd. Gram positive bacteria
Staphylococcus Bacillus 

Subtilis
1 0 0
6 10 10
7a 0 0
7b 14 0
7c 0 0
9 12 14
10 15 0

Amoxicillin 27.5 15.3
Streptomycin 33.5 16

Conclusion                                                                         

Thirteen of 2,3-disubstituted quinazolin-
4-(3H)one derivatives were synthesized and 
evaluated for bacterial activity against five 
pathogenic microorganism. In conclusion these 
compounds possess a broad spectrum of activity 
against a group of Gram negative bacteria, 
responsible for causing most common bacterial 
diseases. However, few members were active 
against Gram positive bacteria. This study opens 
the possibility of finding new clinically effective 
bactericidal compounds.
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للبكتيريا  المضاد  ونشاطها  جديده  مشتقات٢،٣-كينازولين-٤-(٣-يد(-اونز  تخليق 
على البنيه التركيبيه لبعض الكائنات الحية الدقيقة المسببة للأمراض

محمود رفاعى محمود1، سلوى صالح عبد الوهاب٢، خالد فتحى سعيد٣
1قسم الكيمياء ، كليه العلوم ، جامعه عين شمس ، العباسية، القاهرة، مصر 

2كليه العلوم الصيدلانية والصناعات الصيدلانية، جامعة المستقبل، التجمع الخامس، القاهرة، مصر

3قسم الكيمياء، كليه العلوم الصيدلانية، جامعه النهضة، بني سويف، مصر

تم تخليق سلسله عاليه الفائده من الكينازولين-٤-اونزبها مشتقات مختلفه فى الموضع 3، بطريق مختصر وبمحصول 
جيد، وذلك بمفاعله 3-امينو-٦-بروميد-2-اونديكيل-كينازولين-٤-(3يد)-اون مع فنيل ايزوثيوسيانات المانحه لكربونه 
واحده، يليها مركبات الفا-كلوريدات وبالمثل 1،2-ثنائى كلوروايثانون. فضلا عن هذا، فقد تم اختبار تفاعلات ٦-بروميد-
 3 الموضع  فى  جديده  مشتقات  معطيه  مختلفه،  هيدرازيدات  مع  2-اونديكيل-٤يد-بنزو-]د][3٫1[اوكزازين-٤-اون 
للكينازولين-٤-اونز. وقد اظهرت بعض مشتقات الكينازولين-٤-اون التى تم تخليقها حديثا نشاطا بين متوسط الى جيد 
ضد البيكتيريا. وقد تم استخدام طيف الاشعه تحت الحمراء و الرنين النووى المغناطيسى للهيدروجين  ومطياف الكتله  

للتحقق من تركيبات جميع هذه النواتج الجديده.


