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Analgesic activity of newly synthesized 7-chloro—2-methyl-4H—-benzo[d]
[1,3]-oxazin—4—one and 3—amino-7-chloro-2—methyl-quinazolin-4(3H)-one
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Abstract. The current study is aimed at the analgesic evaluation of quinazolinone derivatives. The quinazolinone
derivatives 7-chloro-2-methyl-4H-benzo[d][1,3]-0xazin-4-one and 3-amino-7-chloro-2-methyl-quinazolin-4(3H)-
one were evaluated pharmacologically for their in vivo analgesic activities by acetic acid induced writhing in mice.
The compounds exhibited significant analgesic activity in the range of 74.67 - 83.80% in comparison to control.
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1. Introduction

Quinazoline derivatives, which belong to the N-
containing heterocyclic compounds, have caused
universal concerns due to their widely and distinct
biopharmaceutical activities [1].

Researchers have already determined many of the
therapeutic activities of quainazoline derivatives,
including anti-cancer [2-4], anti-bacterial [5-8], anti-
cytotoxin [9], anti-spasm [10], anti-tuberculosis [11],
anti-oxidation [12], anti-obesity [13], anti-psychotic
[14]. 2, 3-Disubstituted quinazolin-4(3H) — ones
have been discovered with favorable analgesic and
anti-inflammatory function [15, 16].

Alagarsamy et al. reported several 2, 3-
disubstituted quinazoline analogues with potent
analgesic and anti-inflammatory activity, such as 2 —
phenyl-3-substitued quinazolines [17], 2-methyl-3-
substituted quinazolines [18], 2-methyl-thio-3-
substituted quinazoline [19], and 2, 3-disubstituted
quinazolines [18].

The aim of this work was to determine the
analgesic activity of 7-chloro-2-methyl-4H-benzo[d]
[1,3]-0xazin-4-one and 3-amino-7-chloro-2-methyl-
quinazolin-4(3H)-one.

2. Experimental

2.1. Materials and methods
All reagents and solvents were purchased from
Sigma-Aldrich chemical supplier in Germany.

2.2. Synthesis

The synthesis of 7-chloro-2-methyl-4H-benzo[d]
[1,3]-0xazin-4-one (1) and  3-amino-7-chloro-2-
methyl-quinazolin-4(3H)-one ( 2) have been describe
in our previous study [20]. This involves the
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condensation of 0.76 g (0.005 mol) of 4-
chloroanthranilate with 1.02 g (10 mL, 0.01 mol)
acetic anhydride in 30 mL ethanol medium to yield 7-
chloro-2-methyl-4H-benzo[d][1,3]-0xazin-4-one (1),
and equimolar amounts of 7-chloro-2-methyl-4H-
benzo[d][1,3]-oxazin-4-one (1.61 g, 0.01 mol), and
hydrazine hydrate (0.51 g, 0.01 mol) were heated
under reflux in 30 mL ethanol to give pure 3-amino-
7-chloro-2-methyl-quinazolin-4(3H)-one (2).

2.3. Pharmacological evaluation

Swiss mice (30 - 40 g) of both sexes were used. The
animals were maintained under standard diet and
water. Test compounds were administered orally at
dose levels. Ethic approval of animal use was
obtained from Ethics committee of the Faculty of
pharmacy, University of Benin, Benin City Nigeria.

Acetylsalicylic acid (100 mg/kg) was used as
standard in the analgesic assay. There was a dose
dependent decrease in writhing which was significant
(p < 0.05) at 400 mg/kg compare to control.

Analgesic activity. The acetic acid induced
abdominal constriction method is widely used for the
evaluation of peripheral antinociceptive activity [21].
Swiss albino mice (30 — 40 g) were divided into five
groups of 5 animals per group of both sexes (pregnant
females excluded) and were given a dose of a test
compound.

Animals in group | received distilled water per
oral to serve as control. Group Il, Il and IV were
administered the compounds at doses of 100 mg/kg
body weight respectively per oral. Group V animals
were treated with acetylsalicylic acid (100 mg/kg
body weight) by same route. After one hour of
treatment, animals were administered 0.6 % acetic
acid (10 mL/kg body weight) interaperitoneally. The
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number of writhing movements was counted for 30
minutes [22].

2.4. Statistical analysis

All data were expressed as the mean = S.E.M.
(standard error of mean), the student t-test was
applied to determine the significance of the difference
between the control group and the test compounds.

3. Results and discussion

The in vivo analgesic activity of 7-chloro-2-methyl-
4[H]-benzo[d][1,3]-0xazin-4-one (1) and 3-amino-7-
chloro-2-methyl-quinazolin-4(3H)-one  (2) was
determined using mouse writhing assay and the
results obtained are summarized in Table 1.

Table 1. Effect of the test compounds on acetic acid induced writhing in mice.

Numbers of writhing o I
Compound No. Doses mg/kg (P.O.) (per 20 min) Y% Inhibition
1 20 36.11+0.18 74.67
40 20.42 +2.45 77.41
5 20 27.56 + 1.16 79.06
40 16.01 +0.22 83.80
TWEEN 80 0.2mL 69.00 + 0.12 -
Acetylsalicylic ; 2250 + 3.07 67.39
acid
Indomethacin 10 14.80 + 4.95 78.55

Where: values are mean + S.E.M;

p < 0.001, significantly different from control, paired t-test (n = 5);

P.O = per oral.

Compound 2 showed the highest activity at 40
mg/kg compared to the other compound 1,
acetylsalicylic acid and indomethacin. It may be that
the substitution of amino group at position three
increase the activity. These compounds synthesized
have a higher activity than acetylsalicyclic acid,
which is a standard analgesic drug.

The acetic acid induced abdominal constriction
method is widely used for the evaluation of peripheral
antinociceptive activity [23]. It is very sensitive and
able to detect antinociceptive effects of compounds at
dose levels that may appear inactive in other methods
like the tail-flick test [23, 24]. Local peritoneal
receptors are postulated to be partly involved in the
abdominal constriction response [25]. The method
has been associated with prostanoids in general, e.g.
increased levels of PGE; and PGE.. inter peritoneal
fluids [26], as well as lipoxygenase products by some
researchers [27, 28]. Indomethacin (10 mg/kg) was
administered orally as reference drug while 10% olive
oil was used as negative.

4, Conclusion

Compound 1 has analgesic activity of 74.67% and
77.41% at 20 mg/kg and 40 mg/kg dose levels, while
compound 2 has analgesic activity of 79.06% and
83.80% at 20 mg/kg and 40 mg/kg dose levels.

The compounds have high analgesic activity.
Compound 2 has a higher analgesic activity compared
to compound 1 and also has a higher analgesic
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activity compared to Indomethacin, a standard
analgesic drug. It is therefore concluded that
compound 2 could be a potential analgesic and a tool
in pharmaceutical drug delivery.

Conflict of interest
The author declare no conflict of interest.

Author’s declaration

The author hereby declare that the work presented in
this article are original and that any liability for claims
relating to the content of this article will be borne by
them.

Acknowledgement

The author appreciate the assistance of the
Department of Pharmaceutical Microbiology at the
University of Benin who supplied the test organisms.

References

[1]. D. Wang and F. Gao, Quinazoline derivatives:
synthesis and bioactivities, Chemistry Central
Journal 7 (2013) 95. Doi: 10.1186/1752-153X-
7-95

V. Chandregowda, A.K. Kush, G.
Chandrasekara Reddy, Synthesis and in vitro
antitumor activities of novel 4-
anilinoquinazoline  derivatives,  European
Journal of Medicinal Chemistry 44 (2009) 3046
—3055.

2.



P.0O. Osarumwense / Ovidius University Annals of Chemistry 29 (2018) 25 - 28

[3].

[4].

[5].

[6].

[71.

[8].

[l

[10].

[11].

[12].

Doi: 10.1016/j.ejmech.2008.07.023.

V. Alagarsamy, V.R. Solomon, K. Dhanahal,
Synthesis and pharmacological evaluation of
some 3-phenyl-2-substituted-3H-quinazolin-4-
one as analgesic, anti-inflammatory agents,
Bioorganic and Medicinal Chemistry 15 (2007)
235-241. Doi: 10.1016/j.bmc.2006.09.065

K. Baba, K. Takeuchi, F. Hamaski, M. Kozawa,
Chemical Studies on the Constituents of the
Thymelaeaceous Plants. I.: Structures of Two
New Flavans from Daphne odora THUNB,
Chemical and Pharmaceutical Bulletin 34
(1986) 595-598.

R. Rohini, P. Muralidhar Reddy, K. Shanker, A.
Hu, V. Ravinder, Antimicrobial study of newly
synthesized 6-substituted indolo[1,2-
c]quinazolines, European Journal of Medicinal
Chemistry 45 (2010) 1200 — 1205. Doi:
10.1016/j.ejmech.2009.11.038

L. Antipenko, A. Karpenko, S. Kovalenko, A.
Katsev, E. Komarovska — Porokhnyavets, V.
Novikov, A. Chekotilo, Synthesis of new 2-thio-
[1,2,4]triazolo[1,5-c]quinazoline  derivatives
and its antimicrobial activity, Chemical and
Pharmaceutical Bulletin 57 (2009) 580-585.
Doi: 10.1248/cpb.57.580

V. Jatav, S. Kashau, P. Mishra, Synthesis and
antimicrobial activity of some new 3-[5-(4-
substituted)  phenyl-1,3,4-oxadiazole-2yl]-2-
styrylquinazoline-4(3H)-ones, Medicinal
Chemistry Research 17 (2008) 205 — 211. Doi:
10.1007/s00044-007-9054-3

A.A. Aly, Synthesis of novel quinazoline
derivatives as antimicrobial agents, Chinese
Journal of Chemistry 21 (2003) 339 — 346. Doi:
10.1002/cjoc.20030210324

P.N. Chandrika, T. Yakaiah, B. Narsalah, V.
Sridhar, G. Venugopal, J.V. Rao, K.P. Kumar,
U.S.N. Murthy, A.R.R. Rao, Synthesis leading
to novel 2,4,6-trisubstituted  quinazoline
derivatives, their antibacterial and cytotoxic
activity against THP-1, HL-60 and A375 cell
lines, Indian Journal of Chemistry 48B (2009)
840-847.

P. Paneersalvam, T. Raj, M.P.S. Ishar, B. Singh,
V. Sharma, B.A. Rather, Anticonvulsant activity
of Schiff bases of 3-amino — 6, 8 —dibromo — 2
— phenyl — quinazolin — 4(3H) — ones, Indian
Journal of Pharmaceutical Sciences 72 (2010)
375 — 378. Doi: 10.4103/0250-474X.70488

70488
P. Nandy, M.T. Vishalakshi, A.R. Bhat,
Synthesis and antitubercular activity of

Mannich bases of 2-methyl-3H-quinazolin-4-
ones, Indian Journal of Heterocyclic Chemistry
15 (2006) 293 — 294,

G. Saravanan, V. Alagarsamy, C.R. Prakash,
Synthesis and evaluation of antioxidant
activities and evaluation of antioxidant activities
of novel quinazoline derivatives, International

28

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

Journal of Pharmacy and Pharmaceutical
Sciences 2 (2010) 83 — 86.

S. Sasmal, G. Balaji, H.R. Kanna Reddy, D.
Balasubrahmanyam, G. Srinvas, S.K. Kyasa,
P.K. Sasmal, I. Khanna, R. Talwar, J. Suresh,
V.P. Jadhav, S. Muzeebs, D. Slashikumar, K.
Harinder Reddy, V.l. Sebastian, T.M.
Frimurer, O. Rist, L. Elster, T. Hogberg,
Design and optimization of quinazolin
derivatives as melanin  concentration
hormone receptor I (MCHRI) antagonists.
Bioorganic and Medicinal Chemistry Letters
23 (2012) 3157 - 3162. Doi:
10.1016/j.bmcl.2012.03.050

M. Alvarado, M. Barcelo, L. Carro, C.F.
Masaguer, E. Ravina, Synthesis and biological
evaluation of new quinazoline and cinnoline
derivatives as potential atypical antipsychotics,
Chemistry and Biodiversity 3 (2006) 106 — 117.
Doi: 10.1002/cbdv.200690001

M. Bhalla, V.K. Srivastava, T.N. Bhalla, K.
Shanker, Anti-inflammatory and analgesic
activity of indolylquinazolones and their
congeners, Arzneimittelforschung 43 (1993)
595 — 600.

A. Hitkari, M. Saxena, A.K. Verma, M. Gupta,
M.P. Shankar, Substituted quinazolines and
their anti-inflammatory activity, Bull. Chem.
Farm. 134 (1995) 609 — 615.

V. Alagarsamy, V.R. Solomon, G. Vanikavisha,
V. Saluchamy, M. Pavichandran, A.A. Sujin, A
Thangthirupathy, S. Amuthalakshmi, R.
Revathi, Synthesis, analgesic, anti-
inflammatory and antibacterial activities of
some novel 2- phenyl -3 — substituted quinazolin
— 4 (3H) - ones, Biological and Pharmaceutical
Bulletin 25 (2002) 1432 — 1435.

V. Alagarsamy, V. Muthukumar, N. Pavalarani,
P. Vasanthanathan, R. Pevathi, Synthesis,
analgesic, anti-inflammatory and antibacterial
activities of some novel 2-methyl-3-substituted
quinazolin-4-(3H)-ones, Biological and
Pharmaceutical Bulletin 26 (2003) 557 — 559.
V. Alagarsamy, R. Rajesh, R. Meena, S.
Vijaykumar, K.V. Ramseshu, T.D.
Anandakumar, Synthesis, analgesic and anti-
inflammatory and antibacterial activities of
some novel 2-methylthio — 3 — substituted
quinazolin — 4 (3H)-ones, Biological and
Pharmaceutical Bulletin 27 (2004) 652 — 656.
P.O. Osarumwense, O. lyekowa, Synthesis and
antibacterial activity of 7-chloro-2-methyl-4H-
benzo[d] [1,3] — oxazin-4-one and 3-amino-7-
chloro-2-methyl-quinazolin-4(3H)-one,
Tropical Journal of Natural Product Research 1
(2017) 173-175. Doi: 10.26538/tjnpr/v1i4.7
R.M. Gene, L. Segura, T. Adzet, E. Marin, J.
Inglesias, Heterothecainuloides: Anti-
inflammatory and analgesic effect, Journal of



P.0O. Osarumwense / Ovidius University Annals of Chemistry 29 (2018) 25 - 28

[22].

[23].

[24].

[25].

Ethnopharmacology 60 (1998) 157-162. Doi:
10.1016/S0378-8741(97)00155-4

R. Koster, M. Anderson, E.J. De Beer, Acetic
acid for analgesic screening, Fed. Proc. 18
(1959) 412.

H.0.J. Collier, L.G. Dinneen, C.A. Johnson, C.
Schneider, The abdominal constriction response
and its suppression by analgesic drugs in the
mouse, British Journal of Pharmacology 32
(1968) 295-310.

G.A. Bentley, S.H. Newton, J. Starr, Evidence
for action of morphine and enkephalins on
sensory nerve ending in the mouse peritoneum,
British Journal of Pharmacology 73 (1981) 325-
332.

K.W. Bentley, The isoquinolinalkaliods, in
Comprehensive Medicinal Chemistry,
Pergamon Press, London (1983).

28

[26].

[27].

[28].

R. Derardt, S. Jongney, F. Delvalcee, M.
Falhout, Release of prostaglandins E and F in an
algogenic reaction and its inhibition, European
Journal of Pharmacology 51 (1980) 17-24.

J.D. Levini, W. Lau, G. Kwait, E.J. Goetal,
Leukotriene B4 produces hyperanalgesia that is
dependent on the  polymorphonuclear
leucocytes, Science 225 (1984) 743-745.

A.K. Dhara, V. Suba, T. Sen, S. Pal, A.K. Nag
Chaudhuiri, Preliminary studies on the anti-
inflammatory and analgesic activity of
methanolic fraction of the root of Tragia
involucrate Linn, Journal of
Ethnopharmacology 72 (2000) 265-268. Doi:
10.1016/S0378-8741(00)00166-5

Received: 10.03.2018
Received in revised form: 02.06.2018
Accepted: 04.06.2018



