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ABSTRACT

Quinazolin-4-one and their derivatives have been studied extensively for various biological
activities such as anti-inflammatory, antimicrobial, anticancer, anticonvulsant and anti-HIV
activity etc. The purpose of this review was to collate literature work reported by researchers on
quinazoline and specifically quinazolin-4-one for their various pharmacological activities. This
review might be helpful in the development of these novel lead molecules to potential drug
candidates for future prospect.

Keywords: Quinazolin-4-one, Anti HIV, Anti cancer, novel leatblecules.

INTRODUCTION

Heterocyclic chemistry comprises at least half lbloeganic chemistry research worldwide. In
particular, heterocyclic structures form the basismany pharmaceutical, agrochemical and
veterinary products. QuinazolitigFig.1) are classes of fused heterocycles that are of
considerable interest because of the diverse rafdheir biological activities such as, anti-
microbial, anti-cancer, anticonvulsant, anti-tulogac, etc.

Quinazolin is a heterocyclic compound consistsvad fused six membered simple aromatic
rings, a benzene ring and a pyrimidine ring.
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According to recent data, quinazolin nucleus haseted the attention of medicinal chemists
due to its well known anticancer activity, and masuybstituted quinazolin derivatives have
recently earned great interest in chemotherapytsimor drugs,

Pharmacologically quinazolin particularly quinamefi-one (Fig.2) or quinazolinone are among
the most important classes of heterocyclic compsu@aiinazolin-4-one is synthesized when the
keto group is introduced in the pyrimidine ringgefinazolin. These compounds possess versatile
type of biological activities; some of these ardl\rown for their anticancé?, antituberculat
antibacts?giaillo, antifungat?, anti-HIV*?, anthelminti¢®, anti-inflammatory” and antihypertensive
activities™.
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CHEMISTRY

Various methods have been proposed by variousrads®a for the synthesis of quinazolin-4-
ones as mentioned below. Anthranilic acid is thg temgent for the synthesis of quinazolin-4-
ones.

Panneerselvam Ret al. (2009) synthesized some Schiff bases of 3-amino-6, 8-cibr@
phenylquinazolin-4(3H)-onée'S.(Scheme 1)

o o)
_CHR
COOH Br Br NZ
/
Br, O NH,NH,H,O N
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CgHsCOCI RCHO

= =
NH, N CeHs N CeHs
Br Br
Scheme 1
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Alagarsamy Vet al. (2002)synthesized some novel 2-phenyl-3-substituted nampalin-4(3H)
Onest’ (Scheme 2)

/C—SNa
COOH __NH
CeHsCOC| NH2NH2 H,O
Pyrldme CSleaOH /‘\
CeHs

(CH3)2804 HN— .,

Scheme 2

Saravanan Set al. (2010) synthesized some 2-phenyl 3-substituted quinazi{l3ht)-ones
derivativest® (Scheme 3)

(0]
CH,-R
COOH /HN/
6H5COC| NH,NH; H,0 N
P rldlne HCHO+
y )\ Aromatlc amine >
N CeHs

Scheme 3

Mariappan Get al. (2011)synthesizedjuinazolinongused Schiff bases.(Scheme 4)

/CH R
COOH
CeHsCOC| __NHNH HQ
Pyndme “RCHOJE1OH )\
CeHs

CeHs
Scheme 4
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Kohli Deeptiet al. (2009)synthesized some novel quinazolinone derivatiééScheme 5)

i
cl: CH,CI
COOH NH
CgHsCOQGI NH NH> H,O
Pyridine CICHZCOCI /‘\
CeHs CeHs
Substltuted
Phenols
2 O,
(@] (Ll—C/
RN
NH ~S~
N/ /"R
/‘\
N CgHs

Scheme 5

Kotgire S.Sandigt al. (2010)Synthesis of ethyl 2-(2-methyl-4-oxoquinazolin-3jdyl) acetate
as important analog and intermediate of 2,3 distist quinazolinone$(Scheme 6)

COOH __-CHCOOC;Hs

AcZO H3C,OONH4
Ethyl chloroaceta

Scheme 6

PHARMACOLOGICAL ACTIVITIES

1. Analgesic and anti-inflammatory agents

Some novel quinazolin-4-one derivatives show promisanalgesic and anti-inflammatory
activities. The novel derivatives of quinazolinegntioned might be beneficial in terms of
biological activity for which further studies care lone to confirm it as a potential drug
candidate.

Alagarsamy et al. (2002) synthesized some novel 2-phenyl-3-substituted naqalin-4(3H)
ones (Fig.3) derivatives and evaluated them for analgesid anti-inflammatory activity
compared with Diclofenac sodium as standard dfug.
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o)
H—d_r
N/
)\
N CeHs
Fig.3
S. No. Substitution(R) Activities Reported
3a. N-CH; Analgesidamti- inflammatory activity
/Me
3b. Me Analgesidamti- inflammatory activity
/Et
—N— : - -
3c. Et Analgeaind anti- inflammatory activity
—N
3d. Analgesitivity
N O
3e. \——/ Analgesic activity
N NH
3f. \—/ Analgesic aitti
—NH—@—OMe
30. Analgesic activity
H
—N—(: :>—No2
3h. Analgesic activity
H
N Cl
3i. : Analgesic activity
Ph
3j. TPh Analgesic activity
H
N
3k. : Analgesic activity

Mariappan Gat al. (2011) synthesized quinazolinone fused Schiff bg§&g.4) and evaluated
them for anti-inflammatory activit}’
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(0]
N/ N=R
A
N CeHs
Fig.4
S. No. Substitution(R) Activities Reported
4a. iZrabenzaldehyde Amtflammatory activity
4b. Gamaldehyde Anfilammatory activity
4c. Aalelehyde Ainflammatory activity
4d. furaldehyde Amflammatory activity
de. llarobenzaldehyde Antilamimatory activity
4f, Fthoxy-4-hydroxybenzaldehyde  Anti-inflammatawtivity

B.A. Ratheret .al (2010)also worked on quinazolin4-3(H) oné€sig.5) to produce different
compounds of varied potency when compared wittstardard aspirin and indometh&éin

Br R

S. No. Substitution(R) Activities Reported

5a Analgesic and anti- inflamtory activity
¢ %'
5b Analgesic and anti{amfimatory activity

2. Anti-microbial agents

Anti-microbials cover large spectrum biological iaities like anti bacterial, anti fungal, anti
viral, anti leshmanial, antiprotozoal, antiplasnabdetc. Several derivatives of quinazolins
possess potential anti-microbial activities.

Panneerselvam Ret al. (2009) synthesized some Schiff bases of 3-amino-6, 8-cibr@
phenysllquinazolin-4(3H)-ones (Fig.6and these compounds are screened as antimicrobial
agents.
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o]
B N——C—R
)\
N CgHs
Br
Fig.6
S. No. Substitution(R) Activities Reported
6a. : Mohgal and
antibacterial activity
—@—ocm
6b. Antifungal and
antibacterial activity
6¢C. HO tongal and
antibacterial activity
6d. ™~ Antifungal and
antibacterial activity
6e. NO, Antifurigend
antibacterial activity
6f. Antifungal and
antibacterial activity
60. Antifungal and
antibacterial activity
6h. Antifungal and
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antibacterial activity

@‘NOZ
6i. Antifungal and

antibacterial activity
OCH,

6j. OCHjs Antifungal and
antibacterial activity
—< ;}\—OH
6k. OCH, Antifungal and

antibacterial activity

-0
HC
6l. Antifungaic

antibacterial activity

Raghavendra Mt al. (2007) synthesized some novel substituted 2-lratydN-(4-0x0-
quinazolin-3(4)-yl)-acetamides derivativé&ig.7)and evaluated the Antimicrobial activiti&s.

O
1
X N/NHCOCHZR
/)\
N R
X
Fig.7
S. No. Substitutions Activities Reported
X R R!

7a. H GHs Imidazolyl Antibactaractivity
7b. H CeHs 2-Methyl Imidazolyl Antitubercular tadgty
7c. H CHs 2-Methyl benziimidazolyl Antibacterial actiyit
7d. H GsHs Benziimidazolyl Antibacteriattivity
Te. Br GsHs Imidazolyl Antibacteriattavity
7f. Br GHs 2-Methyl Imidazolyl Antitubercular actiyit
79. Br CeHs 2-Methyl benziimidazolyl Antibacterial activity
7h. Br CeHs Benziimidazolyl Antibacterial adty
7i. Br CHs Imidazolyl Antibacteriattavity
7j. Br CH; 2-Methyl Imidazolyl Antibacterial actiyit
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7k. Br CH; 2-Methyl benziimidazolyl Antibacterial activity
7l. Br CHs Benziimidazolyl Antibacterial agty
7m. Br CH, Imidazolyl Ahticterial activity
70. Br GH- 2-Methyl Imidazolyl Antibactat activity
7p. Br GH7 2-Methyl benziimidazolyl Antituberculactivity
74. Br GHy Benziimidazolyl Antibacterial adgty

Nanda A.Ket al. (2007)synthesized some 3-(arylideneamino)-2-phenylquilae@l(3H)-ones
derivatives(Fig.8) and screened them for antibacterial actit/ity

Z N
O | R
N
Z
N
Fig.8
S. No. Substitution(R) Activities Reported

8a. 2" —OH Antibacterial activity
8b 4" —OCH; Antibacterial activity
8c. 4 —F Antibacterial activity
8d. 4’ —N(CHy) Antibagte activity
8e. 4 —Cl Antibacterial activity
8f. 3" —=0OCH; Antibacterial activity
80. 4 -OH Antibacterial activity
8h. 4"’ —OCH; Antibacterial activity
8i. 4" —OH Antibacterial activity
8j. 4’ —NO, Antibacterial activity
8k. H Antibacterial activity

llango K et al. (2010) synthesize newer quinazolin-4- (3H)-one clubbedirisderivatives
(Fig.9) as potent antimicrobial agefts.

(@]
T
=N
N N

J o

N
N
..

Fig.9
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S. No. Substitution(R) Activities Reported

HsC——N N——
9a. \_/

Antifungal and
antibacterial activity

9b, Antifungal and

antibacterial activity

antibacterial activity

ad. Antifungal and

antibacterial activity

o] N—
__/
-
9c. Antifungal and
HN N—
_/
()~

9e. Antifungal and

antibacterial activity

(CoHg)o,N——

of. Antifungal and

antibacterial activity

Ramaraoet.al (2010) worked on several new quinazolinone formazans.IBjgwhich were
evaluated for their anti microbial and antihelmiotlproperty which were comparable to
ciprofloxacin, fluconazole, albendazole and piperazcitrate respectively, among whom the
following were found to be potefit.
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S. No. Substitution Activities Reported
R, R,
10a. s 24NO, GH3FCI Antimicrobial and
antifungal activity
10b. 6isN(CHs)» GH.CI Antimicrobial and
antifungal activity
10b. 6833(OH)(OCH) GH3FCI Antimicrobial and

antifungal activity

3. Anticonvulsant agents
Some quinazolinone derivatives shows promisingcantiulsant activities. For the future
prospect quinazolinone can be the suitable carelidathe treatment of convulsions.

Kumar A. et al. (2010) synthesis, characterization and biological agti\xilf various
thiadiazolylpyridinyl(Fig.11) /indolylisoxazolyl (Fig.12) quinazolinomeones.’

0 N=N o

N
\ Ar
o]
Fig.11 Fig.12
S. No. Substitutions Activities Reported
Ry R>
N‘ X
1lla. H 7 Anticonvsamida
antipsycotic Activity
N‘ X
11b. 6-Br s Anticonvsamida
antipsycotic activity
[
1llc. 6,8-Br s Anticonvsamd

antipsycotic activity
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.

OCH;,
11d. H Anticonvsant and
antipsycotic activity
4©7OCH3
1lle. 6-Br Anticonvsant and
antipsycotic activity
11f. 6,8-Br Anticonvsant and
antipsycotic activity
/
/N OCHjs
11g. H H Anticonvsant and
antipsycotic activity
Ni\< >-OCH
/ s .
11h. 6-Br H Anticonvsant and
antipsycotic activity
N OCH
. 4 2 > ’ .
11i. 6,8-Br H Anticonvsant and
antipsycotic activity
N| X
12a. H 7 Anticonvsamnida
antipsycotic Activity
N X
12b. 6-Br 7 Anticonvsamida
antipsycotic activity
N| X
12c. 6,8-Br 7 Anticonvsamtd
antipsycotic activity
12d. H Anticonvsant and

antipsycotic activity
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12e. 6-Br Anticonvsant and

antipsycotic activity

12f. 6,8-Br Anticonvsant and

antipsycotic activity

/
/N OCHjs .
12g. H H Anticonvsant and

antipsycotic activity

/
/N OCH,4
12h. 6-Br H Anticonvsant and
antipsycotic activity
N OCH
) / ’ .
12i. 6,8-Br H Anticonvsant and

antipsycotic activity

Ghany abdett al. (2009) synthesizedome new derivatives oH3quinazolin- 4-one(Fig.13)
through condensation reaction of their potassiults sath methyl, ethyl angbhenyl isocyanate
and synthesized compounds showeamising anticonvulsanactivity 2%

(6]
Ry
R——N
)\
RsO0CH,CS N
R

Fig.13
S. No. Substitutions Activity Reported
R Ry R, R3
13. GH H H Phenyl Anticonvulsant activity

Georgey Hanaret al. (2008) synthesized quinazolin-4<{Bone derivatives(Fig.14) as
Anticonvulsant activity”
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0
: N—NH,

N
0]
R
Rl

Fig.14

S. No. Substitutions Activity Reported
R R,

14. H Cl Anticonvulsant activity

Vaidya A. Niteenet al. (1983) synthesized 3,4-Dihydro-4-oxoquinazolin derivatiig(15,16)
by the use of 2-amino-3-cyano-4,5-dimethyl furard amethyl acrylate and evaluated the
anticonvulsant activity of synthesized compodhd.

(@]
H,C
0° HsC /Rl
N
N )\
HsC N CHs
=
R

N CHg
Fig.15 Fig.16
S. No. Substitutions Activity Reported
R R
16. COOH p-€H4 Anticonvulsant activity

4. Anti HIV agents

Quinazolir4-(3H)-one is a versatile lead molecule for the desigpaténtial bioactive agents.
Alagarsamyet al. (2000)%*'Shahet al. (1995) 32 and Desagt al. (1998) *, reported anthiv
activity of 2phenyt3-substituted quinazolid-(3H)-ones. the literatures also reinforces that the
2-phenyt3-substituted quinazolid-(3H)-ones. A large number of quinazolines have been
synthesized and studied for wide range of -ainéil activity but the antviral activities of
quinazolines against viruses has not been wellezgl

Saravanan Set al. (2010) synthesis, antiviral and studies of some 2-phengli3stituted
quinazolin-4(3H)ones (Fig.17y.
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Fig.17

S. No. Substitution(R) Activities Reported

_HNOSOZNHd
17a. N—0O

Anti HIV
—HNQSOZNHZCOCHg
17b. Anti HIV
N=—
—NHQSOZNH<\ y
N
17c. Anti HIV
—N
17d. ARV
o)
A0
—N—C
17e. ARtV
\N/ﬁ
K/N N
FmCOOH
17f. o Anti HIV
~N
S
N N
F COOH
17g. 0 Anti HIV
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17h. \ ARtV
L
“N
/
N
17i. \ ARtV
H
—N COOH
17j. C Anti HIV
O,N
H
—N
17K, Anti HIV

5. Antiparkinson agents
Parkinsonism is caused due to deficiency of dopamiffter the attachment of dopamine with
some quinazolin, these derivative shows promisigparkinson activity.

Kumar Sunilet al. (2010)synthesized a series of 3-substituted phenyl 2-d8ydroxy phenyl
ethyl amino)-6-substituted quinazolin-4-(3H) on€Big.18,19,20) by the reaction of 3-
Substituted phenyl -2-methylbromo-6-substitutedngaolin-4-(3H) ones with dopamine (3,4
dihydroxy phenyl ethyl amine) and has shown moesént antiparkinsonian activity

O o)
PO, Yo
e ; SO,
S e
3

CH2Br  Figas Fig.19
i
X@N
N/)\NH
OH
OH
Fig.20
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Activity Reported

S. No. Substitutions
X R
18a. H H
18b. H 2-Cl
18c. H 4-OCH2-CH;
18d. H 2-OCH
18e. Br H
18f. Br 2-Cl
18g. Br 4-OCH2-CH;
18h. Br 2-OCH
19a. H H
18b. H 2-Cl
19c. H 4-OCH2-CH;
18d. H 2-OCH
19e. Br H
19f. Br 2-Cl
19¢. Br 4-OCH2-CH;
19h. Br 2-OCH
20a. H H
20b. H 2-Cl
20c. H 4-OCH2-CH;
20d. H 2-OCH
20e. Br H
20f. Br 2-Cl
20g. Br 4-OCH2-CH;
20h. Br 2-OCH

Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity
Antiparkinsonian activity

6. Antituber cular agents

There are no promising quinazolines marketed ptlsém the category of tuberculosis. But
several novel molecules have been synthesizedeipaist which showed promising results but
unfortunately could not make it up to the markestage.

Rajasekaran St al. (2010) synthesize some 2-phenyl-3-substituted quinazd@tones
(Fig.21) and evaluate the antitubercular activitfes.

o) O/R
W

=
N
Fig.21
S. No. Substitution(R) Activities Reported
[
>
HN N CHs;

21a. / Antitubercular and
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Antioxidant activity

HsC | N
=
HN N
21b. 7/ Antitubercubnd
Antioxidant activity
Cl | N\w
N
HNT
/
21c. Cl Antitubercuknd
Antioxidant activity
Cl N NH
| Y
— N
22d. Cl Antitubercular and
Antioxidant activity
-
N~
22e. NH Antitulsettar and
Antioxidant activity
N-N
s~

\ N
22f. Antitubercular and

Antioxidant activity

229. i Antituberculardan

Antioxidant activity

Pattan R.Set al. (2006) synthesis of N-3(4-(4-chlorophenyl thiazol-2-ylH{@mino) methyl)
quinazolin4(3H)-ongFig.22)and their derivative for antitubercular activify.
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Cl
0] S
/g
N N
)\
N CH,NHR
Fig.22
S. No. Substitution(R) Activity Reported
22a. GH.CI tknbercular activity
22b. GH.F thabercular activity
22c. GHiNO, Antitubercular activity
22d. GH4CH; Antitubercular activity
22e. GH4OCH; Antitubercular activity
o]
H ol \
—N—C / N
22f. — Antitubercular activity
N
| X
\[ J
22g. N Antitercular activity
(0]
Il
—C N
| A
\[ )
22h. N Antitubatar activity
22i. Antitubercular activity
OH
COOH
22j. Antitubercular activity

7. Anti cancer agents

Quinazolines occupy a promising section in the-eaticer activity because of their specificity.
There are so many researcher synthesize the qlimdeoivatives as anti cancer drug.

Conconiet al. (2010)synthesized several dioxolane, dioxane (Fig.23),diaxepine quinazoline
derivatives and stated that size of the fused djerwted ring was crucial for the biological
activity, the dioxane derivatives being the mosinpising class of this series. Derivatives were
able to counteract EGF-induced EGFR phosphorylamhshowed better or at least comparable

54

Pelagia Research Library



Saurav kumar €t al Der Chemica Sinica., 2011, 2(4):36-58

potency with respect to PD153035 of which the follgy compound was promisirig.

g

e )

n(Hz

g P
Fig.23

Sirisomaet al. (2010)synthesized several N-methyl-4-(4-methoxyanilinain@zolines (Fig.24)
and stated that substitution at the 5-, 6-, 7-pwst of the quinazoline and replacement of the
guinazoline by other nitrogen-containing heteroegcReplacement of the quinazoline ring with
a quinoline, a benzo[d][1,2,3]triazine, or an isogline ring showed that the nitrogen at the 1-
position is important for activity, while the carbat the 2-positioncan be replaced by a nitrogen
and thenitrogen at the 3-position can be replaged barbon. The following compounds were
found to be potent when compared with standard &Zix

HsC OMe
R, \
S

R
SN
P
R3 N
Fig.24
S. No. Substitutions Activity Reported
R, R, R
24a. H NH H Anti cancer adiy
24a. H NG H Anti cancer &ty

8. Anti-Histaminic agents:

In the recent days lot of research is being donthéncategory of histaminic antagonists with
relatively less sedation effect than existing dri§isme quinazoline possess good antihistaminic
properties.

Alagaraswamy et al. synthesized several 4-(3-elteylgl)-1-substitutedH4 [1,2,4] triazolo [4,3-
alquinazolin-5-ones (2009)*® 4-(4-ethylphenyl)-1-substituted-substituted-4[1,2,4] triazolo
[4,3-a] quinazolin-5-ones(2008§° and 1-substituted-4-cyclohexyl-4H-[1,2,4] triazolé,3-a]
quinazolin-5-ones(2007Y.

It was found that by varying substitution over first position of the triazolo quinazoline ring
therewas variation in the biological activity. Tipeesence of methyl group showed better activity
than the unsubstituted compound. With increaseaphpicity the activity remained but further
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increase in lipophilicity led to a decrease inatti Replacement of the methyl group by other
groups decreased the activity. The anti-histanpotential was tested in vivo by comparing with
Chlorpheniramine maleate in which the following gund showed promising anti histaminic

activity with less sedation.
0
d‘\ /R]_
N
N)\N
): /
N

R
Fig.25
S. No. Substitutions Activity Reported
R R,
25a. ¢H Antihistaminic activity
©/CH2CH3
25b. ¢H Antihistaminic activity
25c. GH : Antihistaminic activity
CONCLUSION

Quinazolin-4-one is a unique template that is aased with several biological activities. This
article high lightened research work of many redeens reported in literature for different
pharmacological activities on quinazolin-4-one coonpds synthesized. The review has
presented comprehensive details of quinazolin-4ar&ogues, potent compounds reported for
particular pharmacological activity and the metloodechnique involved in evaluation process.
More investigations must be carried out to evalmadee activities of quinazolin-4-one for many
diseases whose treatment are difficult in the nadiciences.
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