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Two novel quinazoline derivatives named as; 3-[(4-hydroxy-3-methoxy-benzylidene)-amino]-2-p-tolyl-
3H-quinazolin-4-one (5) and 2-p-Tolyl-3-[3,4,5-trimethoxy-benzylidene-amino]-3H-quinazolin-4-one
(6) in addition to one acetamide derivative named as 2-(2-Hydroxycarbonylphenylamino)-N-(4-
aminosulphonylphenyl) 11 were synthesized, and evaluated for their anti-ulcerogenic & Anti-
Ulcerative colitis activities.
All of the three compounds showed curative activity against acetic acid induced ulcer model at a dose

of 50 mg/kg, they produced 65%, 85% & 57.74% curative ratio for compounds 5, 6 & 11 respectively. The
effect of the tested compounds 5, 6 & 11 at dose 50 mg/kg were significantly (P < 0.01) more effective
than dexamesathone (0.1 mg/kg) in reducing all parameters.
Compounds showed curative activity of for peptic ulcer (induced by absolute alcohol (at a dose of 50

mg/kg, it produced Curative of control ulcer 56.00%, 61.70% & 87.1% for compounds 5, 6 & 11 respectively
at dose 50 mg/kg, while the standard drug (Omeprazole 20 mg/kg) produced 33.3%. In both tests, the
activity of our target compounds were higher than the standard drugs used for treatment of peptic ulcer
and ulcerative colitis. No side effects were reported on liver and kidney functions upon prolonged oral
administration of this compounds.
� 2017 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Ulcers in the gastrointestinal tract could be divided into two
common types according to location; ulcerative colitis (lower)
and peptic ulcer (upper). Ulcerative colitis (UC) is an inflammatory
bowel disease that primarily affecting the colonic mucosa. In its
most limited form it may be restricted to the distal rectum, while
in its most extended form, the entire colon is involved. UC can
occur in both sexes and in any age group but most often begins
in people between 15 and 30 years of age. The exact causes of
UC are still not clear but different factors have been postulated
as possible etiologic agents. They are genetic factors, infective
agents, immunological basis, smoking, medications and pathologi-
cal factors (Awaad et al., 2013c; Nagao-Kitamoto and Kamada,
2017; Ruan et al., 2017).

Medicinal chemistry plays an important role in development of
drug for cure; maintain and improve health of human being. It is
also equally important to design chemical entities to prevent the
growth of micro-organism, which come in contact with human
being in day-to-day life (Katke et al., 2011; Kim et al., 2017).

Different heterocyclic compounds are made to synthesize by
large number of efforts and their derivatives were found to possess
antitumor, anti-diabetic, antimicrobial, anticonvulsant and anthel-
mintic activities. Quinazoline containing compounds have diverse
medicinal applications. One of these many capabilities is their
analgesic and anti-inflammatory activity (Ghorab et al., 2017;
Park et al., 2016, Patel et al., 2012).
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Furthermore, several new ethyl 1-methyl-5-(substituted 3,4-
dihydro-4-oxoquinazolin-3-yl)-1H-pyrazole-4-acetates 2, substi-
tuted at 2 and, alternatively at, 6, 7 or 8 positions of the quinazoli-
none nucleus, were synthesized. The compounds were screened for
their analgesic and anti-inflammatory activities, acute toxicity and
ulcerogenic effect. Substitution in the benzene moiety of the
quinazolinone ring did not show any advantage for the analgesic
activity, whereas it improved in some cases the anti-
inflammatory activity. Some compounds showed appreciable
anti-inflammatory activity and, at the same time, very low ulcero-
genic index (Junek et al., 2009, Maggio et al., 2001).

Acetamide and various N-substituted chloroacetamide deriva-
tives showed many biological activities such as antibacterial, anti-
fungal (Katke et al., 2011), antioxidant (Autore et al., 2010), anti-
cancer (Ghorab et al., 2011) and anthelmintic (Sawant and
Kawade, 2011).

In this regard we thought to synthesize some novel Schiff bases
from the quinazoline backbone and our target acetamides back-
bone to test their ulcerative colitis activities.
2. Experimental

2.1. Synthesis of quinazoline derivatives

2.1.1. Synthesis of 2-(4-Methylbenzamido)benzoic acid (2)
4-Methylbenzoyl chloride (8.50 g, 0.05 mol) was added drop-

wise to a stirred solution of anthranilic (6.85 g, 0.05 mol) and tri-
ethylamine (2 ml) in dichloromethane (70 ml) and the reaction
mixture was stirred at room temperature for 2 h. The separated
solid was filtered, washed several times with water, dried and crys-
tallized from ethanol.
2.1.2. Synthesis of 2-p-Tolyl-4H-3,1-benzoxazin-4-one (3)
A mixture of 2-(4-methylbenzamido)benzoic acid (7.65 g,

0.03 mol) and acetic anhydride (7.5 g, 0.07 mol) was heated under
reflux for 5 h. The solvent was removed under reduced pressure.
The residue was triturated with water. The separated solid was col-
lected by filtration, washed with water, dried and crystallized from
ethanol.
2.1.3. Synthesis of 2-(4-Methylphenyl)-3-amino-3H-quinazolin-4-one
(4)

The title compound was prepared by three methods:

Method A: A mixture of 2-(4-methylphenyl)-4H-3,1-
benzoxazin-4-one 3 (1.18 g, 0.005 mol) and 98% hydrazine
hydrate (0.6 g, 0.018 mol), in ethanol (10 ml) was heated under
reflux for 10 h. The reaction mixture was cooled and the sepa-
rated solid was filtered and dried. The solid obtained was sepa-
rated on a column using chloroform as eluent to afford
compound 6 in 15% yield.
Method B: A mixture of the benzoxazin-4-one 3 (1.18 g, 0.003
mol) and 98% hydrazine hydrate (0.6 g, 0.018 mol), in n-butanol
(10 ml) was heated under reflux for 10 h. The reaction mixture
was cooled and the separated solid was filtered and dried. The
solid obtained was separated on a column using chloroform
as eluent to afford compound 6 in 30% yield.
Method C: A mixture of benzoxazin-4-one 3 (1.18 g, 0.003 mol)
and 98% hydrazine hydrate (0.6 g, 0.018 mol) was heated under
reflux for 3 h. On cooling, the separated solid was filtered,
washed with water and crystallized from ethanol.

The product obtained by these methods has the same physical
constants.
2.1.4. Synthesis of 3-Substituted (arylideneamino)-2-p-tolyl-3H-
quinazolin-4-one (5 & 6)

General procedure: A mixture of 2-(4-methylphenyl)-3-
amino-3H-quinazolin-4-one 4 (2.51 g, 0.01 mol) and the appro-
priate aldehyde (0.01 mol) in acetic acid (20 ml) was heated
under reflux for 2 h. On cooling, the separated solid was filtered,
washed with water and crystallized from acetic acid to afford
compounds 5 and 6.
5: Yield, 85%; m.p. 192–194 �C; IR, t (cm�1): 3385 (OH), 3045
(ArACH), 2941 (CH), 1668 (C@O). 1H NMR (CDCl3) ppm: d
2.35 (s, 3H, CH3), 3.69(s, 3H, OCH3), 5.29 (s, 1H, OH), 7.30–
7.76 (m, 11H, ArAH), 8.36 (s, 1H, N@CH). 13C NMR: 24.8
(CH3), 55.8 (OCH3), 114.9, 117.5, 120.2, 122.5, 122.9, 125.1,
126.3, 127.4, 128.0, 129.2, 133.8, 139.5, 143.7, 148.1, 151.8,
152.3, 159.8 (ArAC), 167.2 (CO). MS m/z (Rel. Int.) 385 (M+,
100). Anal. (C23H19N3O3, 385.41) C, 71.67 (71.44); H, 4.97
(5.15); N, 10.90 (10.72).
6: Yield, 67%; m.p. 236–238 �C; IR, t (cm�1): 3047 (ArACH),
2946 (CH), 1665 (C@O). 1H NMR (CDCl3): d 2.34 (s, 3H, CH3),
3.69 (s, 9H, 3OCH3), 7.30–7.76 (m, 10H, ArAH), 8.39 (s, 1H,
N@CH). 13C NMR: 24.5 (CH3), 56.1 (2OCH3), 55.6 (OCH3),
108.6, 120.4, 122.9, 125.6, 126.2, 127.5, 128.2, 128.9, 129.4,
133.7, 139.1, 141.7, 143.5, 150.3, 150.9, 152.2, 159.5 (ArAC),
164.7 (CO). MS m/z (Rel. Int.) 429 (M+, 100). Anal.
(C25H23N3O4, 429.46) C, 69.92 (70.11); H, 5.40 (4.66); N, 9.78
(9.64).

2.2. Synthesis of acetamide derivatives

2.2.1. Synthesis of 2-Chloro-N-(4-aminosulphonylphenyl) acetamide
(9)

2-Chloroacetyl chloride (1.12 g, 0.01 mol) was added drop wise
with vigorous stirring to a cold suspension of sulfanilamide (1.72 g,
0.01 mol) in 10 ml dichloromethane containing 2 drops triethy-
lamine. Stirring was continued for 1 h and the separated solid
was filtered, washed with ether, dried and crystallized from
aqueous-ethanol.

2.2.2. Synthesis of 2-(2-Hydroxycarbonylphenylamino)-N-(4-
aminosulphonylphenyl)acetamide (11)

An equimolar proportion of both 2-chloro-N-(4-aminosulpho
nylphenyl)acetamide (9) (0.248 g, 0.001 mol) and anthranilic was
boiled in ethanol containing catalytic amount of triethylamine in
presence of potassium iodide (0.32 g) for 5 h. On cooling, the sep-
arated solid was filtered, washed with water, dried and crystallized
from ethanol to afford compound 5 in Yield of 52%; m.p. 217–
219 �C; 1H NMR (DMSOd6): 2.52 (s, 1H, NH, D2O exchange.), 3.26
(s, 2H, CH2), 4.21 (s, 2H, NH2, D2O exchange.), 7.30 (s, 1H, NH,
D2O exchange.), 7.67–7.92 (m, 8H, ArAH), 10.55 (s, 1H, OH, D2O
exchange). 13C NMR: d 54.2 (CH2), 108.1, 114.5, 118.3, 122.7,
126.7, 132.1, 133.8, 136.4, 141.4, 150.6 (ArAC), 167.6, 169.0
(2C@O). MS (EI): m/z [M+, %]. Anal. (C15H15N3O5S) C, H, N.

2.3. Pharmacological activities

2.3.1. Animals
Swiss albino mice of both sex (26–30 g) and male Wistar rats

(180–200 g) were purchased from animal house of King Saud
University, KSA. Animals were housed in standard polypropylene
cages with wire mesh top and maintained under standard condi-
tions (temperature 23 ± 1.0 �C, humidity 55 ± 10%, 12 h light/12 h
dark cycle). They fed with a standard pellet diet with water ad libi-
tum and were allowed to adapt to the laboratory environment for
one week before experimentation.
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2.3.2. Determination of median lethal dose (LD50)
The oral median lethal dose (LD50) of the target compound was

determined as described by Lorke (1983). Swiss albino mice in
groups of six, received one of 50, 100, 500, or 1000 mg/kg doses
of the target compound. Control animals were received the vehicle
and kept under the same conditions. Signs of acute toxicity and
number of deaths per dose within 24 h were recorded.

2.3.3. Antiulcerogenic activity
Evaluation of the anti-ulcerogenic activity was carried out using

absolute ethanol-induced ulcer model as described by Bighetti
et al. (2005). Eighty sex male Wistar rats were divided into 5
groups each of 6 rats. Rats of groups 1 and 2 received the vehicle
(5 mL/kg) and served as normal control and ulcer control groups.
Group 3 administered dexamesathone at dose 0.1 mg/kg and
served as Reference Drug group. Induction of peptic ulcer was car-
ried out using absolute ethanol-induced ulcer method described by
El-Meligy et al. (2017) animals received an oral dose of absolute
ethanol (1 ml/200 g). One hour after inducing ulcer, groups 4–6
received orally the first dose of each synthesized compounds (5,
6 & 11) separately. Rest of the doses were given to the animal
orally once daily for 3 consecutive days. At the end of the excre-
ment animals were sacrificed, by ether inhalation, the stomachs
were rapidly removed, opened along their greater curvature and
gently rinsed under running tap water.

Lesion scores were quantified by the scoring system (0�5) (El-
Meligy et al., 2017). Ulcer indices (mm) were calculated as the sum
of the total length of long ulcers and petechial lesions in each
group of rats divided by its number. The percent of protection
was determined according to the formula: % Protection of control
ulcer = Control UI – Test UI/Control UI � 100.

2.3.4. Anti-ulcerative colitis activity
Eighty sex male Wistar rats were divided into 5 groups each of 6

rats. Rats of groups 1 and 2 received the vehicle (5 mL/kg) and
served as normal control and ulcer control groups. Group 3 admin-
istered dexamethasone (0.1 mg/kg) and served as Reference Drug
group. Ulcerative colitis was induced by slowly infusion of 2 mL
(4%, v/v) acetic acid in saline into the colon through the catheter
(El-Meligy et al., 2011). Two hours after inducing colitis, groups
4–6 received orally the first dose of each synthesized compounds
(5, 6 & 11) separately. Rest of the doses was given to the animal
orally once daily for 5 consecutive days. At the end of the excre-
ment animals were sacrificed, colonic segments (8 cm in length
and 3 cm proximal to the anus) were excised, opened and were
used for macroscopic scoring (Awaad et al., 2013b).

2.3.4.1. Assessment of colonic lesions. The colon specimens were
weighted and wet weight/length ratio was calculated for all the
rats. The specimens were examined under a dissecting microscope
and the mucosal lesions were quantified by the scoring system
(0�5) given by (Awaad et al., 2013a) after some modifications.

The lesion scores were: 0 = no damage, 1 = Local edema and
inflammation without ulcers; 2 = One ulcer without inflammation;
3 = one to two ulcers with inflammation & lesion diameter <1 cm;
4 = More than two ulcers with lesion diameter 1–2 cm; 5 = Sever
ulceration with lesion diameter >2 cm.

Ulcer area was measured using plane glass square. Each cell on
the glass square was 1 mm2 in area and the number of cells was
counted and the ulcer area was determined for each colon. Ulcer
index was measured by summing the lesion score and the ulcer
area for each colon specimen (Awaad et al., 2013b).

2.3.5. Effect on liver and kidney functions
Male Wister rats were divided into 2 equal groups each of 10

rats. The 1st group was left as a control and administrated the
vehicle orally, while the 2nd group was orally administrated the
synthesized compound in a dose of 100 mg/kg for 15 days. After
the examination period, 6 h after the last dose blood samples were
collected from the orbital plexus of rats. Samples were left to clot
at room temperature for 30 min then centrifuged at 1000 rpm
for 20 min.

The collected sera were used for determination of the activity of
both (AST) aspirate aminotransferase and (ALT) alanine amino-
transferase as liver markers. In addition, levels of blood urea,
serum creatinine were also estimated as kidney markers (Awaad
et al., 2013b).
2.3.5.1. Statistical analysis. All values were expressed as mean ± S.D.
Statistical analysis was done by using SPSS 10. Statistical signifi-
cance of differences between two means was assessed by unpaired
Student’s’ test. Differences at p < 0.05, 0.01, and 0.001 were consid-
ered statistically significant.
3. Results and discussion

3.1. Synthetic compounds

Anthranilic acid 1 was reacted with 4-toluoyl chloride in
dichloromethane containing catalytic amount of triethylamine at
room temperature. The solvent was evaporated under reduced
pressure. The separated acid amide 2 solid product was then fil-
tered, washed with water and crystallized from ethanol. The later
amide derivative was then refluxed with acetic anhydride to yield
the benzoxazone derivative 3 which was treated boiled with
hydrazine hydrate in presence of absolute ethanol to afford the
substituted 3-amino-3H-quinazolin-4-one derivative 4. The amino
functionality was then treated with two selected aldehyde deriva-
tives namely vanillin and 3,4,5-trimethoxy-benzaldehyde to afford
the respective arylidene derivatives named as; 3-[(4-hydroxy-3-
methoxy-benzylidene)-amino]-2-p-tolyl-3H-quinazolin-4-one
(5) and 2-p-Tolyl-3-[3,4,5-trimethoxy-benzylidene-amino]-3H-
quinazolin-4-one (6) (see Scheme 1).

2-Chloroacetyl chloride reacted to sulfanilamide at room tem-
perature in 10 ml dichloromethane containing 2 drops triethy-
lamine. Stirring was continued for 1 h and the separated solid
was filtered, washed with ether, dried and crystallized from
aqueous-ethanol. 2-Chloro-N-(4-aminosulphonylphenyl)aceta
mide was obtained and boiled with equimolar proportion anthra-
nilic in ethanol containing catalytic amount of triethylamine in
presence of potassium iodide. On cooling, crystallized from ethanol
we got compound (11) which was identified as; 2-(2-Hydroxycar
bonylphenylamino)-N-(4-aminosulphonylphenyl)acetamide (see
Scheme 2).
3.2. Pharmacological activities

3.2.1. Determination of median lethal dose (LD50)
The target compounds (5, 6 & 11) in doses up to 1000 mg/kg did

not produce any behavioral changes and mortality in mice. There-
fore, it can be categorized as highly safe since substances possess-
ing LD50 higher than 5000 mg/kg are nontoxic (Soliman et al.,
2012).
3.2.2. Anti-ulcerogenic activity
The present results showed that the target compounds pos-

sessed a potent anti-ulcerogenic activity. It produced percent Cura-
tive of control ulcer 56.00%, 61.70% & 87.1% for compounds 5, 6 &
11 respectively at dose 50 mg/kg, while the standard drug
(Omeprazole 20 mg/kg) produced 33.3% (Table 1). The target
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Scheme 1. Synthesis of quinazoline derivatives.

Scheme 2. Synthesis of acetamide derivative.

Table 1
Anti-ulcerogenic effect of synthesized drugs on absolute alcohol-induced ulcer in rats.

Groups Dose mg/kg Score No of ulcers Ulcer index % Curative ratio

Control ulcer – 3.40 9.20 ± 0.84 17.00 ± 0.71 0.0
Omeprazole 20 3.20 7.60* ± 3.05 8.00* ± 2.24 33.30
Compound 5 50 2.20 7.60** ± 2.07 6.60* ± 3.21 56.00
Compound 6 50 2.00 4.80*** ± 2.05 4.60** ± 3.78 61.70
Compound 11 50 1.20 3.00*@ ± 0.71 2.2*@ ± 0.76 87.1

Data are expressed as mean ± SD, n = 6.
* Significantly different from control ulcer at p < 0.01.

*** Significantly different from control ulcer at p < 0.05.
@ Significantly different from omeprazole at p < 0.01
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Table 2
Effect of synthesized compounds on acetic acid induced-colitis in rats.

Groups Lesion score (0–5) Ulcer area (mm2) Ulcer index Wet W/L (g/8 cm) % Curative

Normal control 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.41 ± 0.05 –
Control colitis 4.00 ± 0.89 179.50 ± 1.21 183.5 ± 2.26 0.83 ± 0.07 –
Dexamethasone (0.1 mg/kg) 2.93* ± 0.75 89.20* ± 1.47 93.00* ± 2.00 0.56* ± 0.05 58.8
Compound 5 (50 mg/kg) 2.33* ± 0.52 87.17*@ ± 1.17 89.50*@ ± 1.22 0.72*@ ± 0.03 65
Compound 6 (50 mg/kg) 2.17* ± 0.75 68.00*@ ± 1.55 70.17*@ ± 1.72 0.62* ± 0.04 85
Target compound 11 (50 mg/kg) 2.50* ± 0.52 15.31*@ ± 1.51 17.00*@ ± 1.90 0.81*@ ± 0.07 57.74

* Significantly different from control colitis at p < 0.01.
@ Significantly different from dexamesathone at p < 0.01.

Table 3
Effect of synthesized compounds on liver and kidney functions of rats.

Groups ALT(U/l) AST(U/l) Blood Urea (mg/dl) Creatinine (mg/dl)

Control 42.49 ± 0.37 60.77 ± 0.37 70.50 ± 1.36 0.88 ± 0.02
Compound 5 (50 mg/kg) 38.67 ± 0.22 63.23 ± 0.39 65.50 ± 1.9 0.85 ± 0.02
Compound 6 (50 mg/kg) 38.67 ± 0.22 63.23 ± 0.39 65.50 ± 1.9 0.85 ± 0.02
Compound 11 (50 mg/kg) 39.70 ± 0.22 66.28 ± 0.40 68.60 ± 1.9 0.86 ± 0.03

Data are expressed as mean ± SD, n = 10.
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compound was significantly more effective than the standard in
reducing ulcer index and ulcer score.

3.2.2.1. Anti-ulcerative colitis. The model of acetic acid induced col-
itis shares many of the histologic features of ulcerative colitis in
human beings including mucosal edema and sub-mucosal ulcera-
tion. In rats of control group, no abnormal changes were observed
suggesting that handling procedure had no interference with the
experimental outputs. Macroscopic damage parameters of the
colon of control colitis rats, 2 days after rectal infusion of acetic
acid revealed dark brown lesions, mucosal hyperemia, edema, ero-
sion, and ulceration. Control colitis rats showed lesion score, ulcer
area and ulcer index values of 4.7 ± 0.89, 179.50 ± 1.21 mm2 and
183.5 ± 2.26, respectively (Table 2). The inflammatory changes of
the intestinal tract were associated with a significant increase of
wet weight/length of the colon specimens as an indicator of
inflammation.

The Curative effect of the tested compounds 5, 6 & 11 at dose
50 mg/kg on acetic acid-induced colitis in rats is shown in table
1.The tested compounds 5, 6 & 11 administrated orally to rats
showed a potent anti-ulcerative colitis activity. The extract at all
tested doses induced a significant (p < 0.01) decrease in ulcer score,
ulcer area, ulcer index and weight/length of the colon specimens.

The percent Curative ratio of control colitis were 65%, 85% &
57.74% for compounds 5, 6 & 11 respectively; however the percent
Curative for dexamesathone (0.1 mg/kg) was 58.8%.

The effect of the tested compounds 5, 6 at dose 50 mg/kg were
significantly (P < 0.01) more effective than dexamesathone
(0.1 mg/kg) in reducing all parameters.

3.2.3. Effect on liver and kidney functions
Both liver and kidney functions were not affected as there is no

significant difference between control and test group in all exper-
iments, at the 0.05 level of probability (Table 3). These results
showed that, the compounds didn’t reveal hepatotoxic manifesta-
tion. In addition, no apparent nephrotoxic manifestations were
recorded. So all compounds are safe for use.
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