Chemistry & Biology Interface, 2023, 13, 3, 74-88

REVIEW PAPER ISSN: 2249 -4820

CLRS

CHEMISTRY & BIOLOGY INTERFACE

CHEMISTRY & BIOLOGY INTERFACE

An official Journal of ISCB, Journal homepage; www.cbijournal.com

QUINAZOLINONE AS POTENTIAL NUCLEUS FOR BIOLOGICAL
INTEREST

Mahesh Chand'*and Shilpika Bali Mehta?

*USAR, East Delhi Campus, Guru Govind Singh Indraprashtha University, Delhi
’Department of Chemistry, Kalindi College, University of Delhi, Delhi
*E-mail:mahesh.chand2008@gmail.com

Received; 02April 2023, Accepted; 23 May 2023

Abstract: Heterocyclic compounds play a vital role in the search for new drug candidates and are
essential to elucidating the Chemistry of living processes. Quinazoline and its derivatives have
significant biological activities, drawn more and more attention in the synthesis and bioactivities
research. Among Quinazolines, Quinazolinones is privileged class of nitrogen heterocyclic scaffolds that
have been found to exhibit a broad spectrum of pharmacological activities, including anti-inflammatory,
antitubercular, and antiviral activities. Quinazolinones continuing improvements in various aspects.This
review summarizes the recent advances in the biological activities of quinazolinone and its derivatives.

Keywords: Quinazoline, Quinazolinone, antimicrobial, anti-inflammatory, anticancer, and anti-HIV
activities.

. INTRODUCTION well as in medicinal chemistry. The first
quinazoline was synthesized in the late
1860s from anthranilic acid and cyanogen
to obtain 2-cyano quinazolinone. Since
then, aremarkable number of quinazoline
synthesis have been reported.

Today organic Chemistry and in
particular organic synthesis,are enjoying
an exciting period of intense and dynamic
activity. A large part of research is carried
out with a view tousing signal organic
compounds in medicine, drug discovery Quinazoline is a heterocyclic moiety
and functional materials. containing a benzene ring fused to a

, . , , pyrimidine. There are other possible
Quinazoline deserve special attention jomers that are identified by the
because it is also an important tool for sitions of nitrogen in the ring, for e.g.,
the synthesis of new compounds. This Cinnoline(1,2-Benzodiazine; Benzo[c]
unit features in many alkaloids and is also pyridazine;  1,2-Diaza  naphthalene,
known to show a wide range of biological  phhalazine(2,3-Benzodiazine; Benzo[d]
activity. Quinazoline is a frequently pyridazine) and  Quinoxaline(1,4-
encountered unit in organic synthesis as
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Benzodiazine; Benzo[a]pyrazine).
They all have bicyclic aromatic ring
comprising of a benzene ring linked to
aromatic ring containing two nitrogen
such as pyridazine, pyrimidine, pyrazine.

Quinazolinone a frequently encountered
unit in organic synthesis as well as in
medicinal chemistry. Quinazolinones
constitute a class of fused heterocycles
that are of considerable interest
because of a wide range of biological
properties, such as anticancer, diuretic,
anti-inflammatory, anticonvulsant, and
antithypertensive activities [1].

The classification of Quinazolinones
according to ring system substitution
patterns into the five categories[2].

2-Substituted-4(3 H)-quinazolinones
3-Substituted-4(3 H)-quinazolinones
4-Substituted-quinazolines
2,3-Disubstituted-4(3 H)-quinazolinones
2,4-Disubstituted-4(3 H)-quinazolinones

Depending upon the position of the
keto group, these compounds may be
classified into three types.

H

(0]

NH
>

Quinazolin-2(1H)-one Quinazolin-42(3H)-one
1

(0]

NH
N No
H

Quinazoline-2,4(1H,3H)-dione
3
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From these three quinazolinones, 4(3H)-
quinazolinone is the most precursor, for
many biosynthetic schemes. It is partly
due to the structure being derived from the
anthranilates (anthranilic acid or various
esters, isatoicanhydride, anthranilamide
and anthranilonitrile) while the 2(1H)-
quinazolinone is predominantly a product
of anthranilonitrile or benzamides with
nitriles [3].

2. BIOLOGICAL IMPORTANCE

Quinazolinone have diversified biological
activities such as anti-HIV, anticancer,
antifungal, antibacterial, antimutagenic,
anticoccidial,  anticonvulsant,  anti-
inflammatory, antidepressant,
antimalarial, antioxidant, antileukemic,
and antileishmanial activities and other
activities. Quinazolinones and their
compounds with different substitutions
make it as an important chemical for the
various Dbiological, physiological and
pharmacological significance [4-6].

The multi-drug resistant microorganism is
due to increasing incidence of infections
caused by the microorganisms and their
ability of developing antibiotic resistance
to multiple antibiotics. Quinazolinone
have attracted the special attention due
to an important tool for the synthesis and
shows a wide range of biological activity.

Chandrika et al. synthesized
2,4,6-trisubstituted quinazolines and
evaluated for biologically various
2.,4,6-trisubstituted quinazoline
derivatives. The compound 4 showed
antimicrobial activities against gram-
positive bacterium and gram-negative
bacterium [7].
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HN- NN
X @N
NN
4
Panneerselvam et al. synthesized
acylhydrazone quinazolines and

on evaluation them the compound
showed the most significant activity
against various microbes S. aureus, S.
epidermidi, M. luteus, B. cereus, E. coli,
P. aeruginosa, K. pneumoniae, A. niger
and A. fumigatus [8].

o) ~
Br N

Jantova et al. were synthesized Fifteen
[1,2,4] triazole [4,3-c] quinazoline
derivates and evaluated for their
antimicrobial activity by among which,
compound 6 was found withthe highest

potency against Bacillus subtilis,

Staphylococcus aureus, Candida

tropicalis and Rick-ettsia nigricans [9].
N-—N

T\ S._NO,
Jes ol
Cl N7

3

Antipenko et al. synthesized and
investigated their bioactivities of novel
2-thio-[1,2,4]triazolo[1,5-c]quinazoline
derivatives. The antimicrobial test have
showed that compound 7 exhibited
obvious suppression for Candida
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albicans, which was validated by further
bioluminescence inhibition test and
related to their lipophilicity [10].

S-(CH)n
N
S
N
N/)

)
\—COOH
7

On the basis of these researches, they
synthesized novel 3-phenyl
-2-substituted-3H-quinazoline-4-ones in
purpose of further reducing the ulceration
side effects, analgesic, anti-inflammatory
and ulcerogenic index activities of these
compounds were tested. Among the
synthesized derivates, compounds 8, 9
and 10 showed moderate analgesic
activity. It is worth to mention that
compound 10 exhibited higher anti-
inflammatory potency, reference to
standard drug of diclofenac sodium. In
addition, the evaluated compounds all
caused milder ulceration side effects,
reference to aspirin. Indole-involved
quinazolines Indole moiety involved
heterocycles are proved to have a wide
variety of pharmaceutical and medical
profiles, such as anti-inflammation, anti-
microbial, anti-cancer, anti-malarial, etc
[11-17].

o RI= EH3CRE RBZEHchs

10 R1= CH3, R2=CH2CH2CH3

Pandey etal. also conducted antimicrobial
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researches on novel quinazolinones fused
with [1,2,4]-triazole, [1,2,4]-triazine and
[1,2,4,5]-tetrazine rings. Compoundsl1
and 12 possessed excellent activities
from all the quinazolinones derivates
against Escherichia coli, pseudomonas
aeruginosa, streptococcus pneumoniae,
and bacillus subtilis [18].

©\)?\N/©/CI ©\)(1N/©/Cl
NN N)%ITI
_N

N/

f—

Cl

11 12

Patel et al. synthesized the series of
new  2-[2-(2,6-dichlorophenyl)amino]
phenylmethyl-3-[(5-substitutedphenyl)-
1,5-dihydro-1H-pyrazol-3-yl-amino]-6-
iodoquinazolin-4(3H)onesand evaluated
for antibacterial activity and compound
13 have shown good activity[19].

\©\)LN,
~-NH
/ .
N H Ci
E]N@
Cl
13

Cakici et al. were also synthesized and
evaluated for antibacterial activity of
quinazolinone derivatives and found
compounds 14 more potent antibacterial
activity [20].
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We have summarized the potential
antibacterial effects of quinazolinone in
areview [21].

The antifungal activities had shown
by a series of few novel S-substituted-
6-fluoro-4-alkyl  (aryl)thioquinazoline
derivatives 15. From all, especially
compound ¢, having a wide spectrum of
bioactivity; it shows potent inhibitory
activity on the growth of most of the
fungi with EC50 values ranging from 8.3
to 64.2 [1g/mL [22].

R
F NN a.R= SCH,CH=CH,
_J b.R=SCH,CH,CH,
N”" ¢ R= SCH,CH,
15

3-Arylquinazoline-2,4(1H,3H)-diones16
were found as anti-TB agents along with
a series of quinazoline derivatives 17
were exhibited for their pharmacological
activity as anti-tuberculosis [23].

o

H
16 17

S/
~N

A series of Schiff bases of some 2-phenyl
quinazoline-4(3)H-one derivatives are
evaluated for their activity as antiviral
agents [24].Compound 18 exhibited
antiviral activity against herpes simplex
virus-1 (KOS), herpes simplex virus-
2(G), herpes simplex virus-1 (TK- KOS
ACV), and vaccinia virus in HEL cell
culture at selectivity index of 100, 100,
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100, and 125, respectively, whereas
cytotoxicity was observed at 100 [1g/mL
anddemonstrated good activity against
herpes simplex virus-1 (KOS), herpes
simplex virus-2 (G), and vaccinia virus.
The protein kinase inhibitory activity
and anticytomegaloviral activity showed
few quinazolinecompounds 19 [25].
Quinazolinones act as anti-HIV activity
whereas compounds 3-amino-2-methyl
mercaptoquin-azolin-4(3H)-one 20 were
synthesized by condensing the acidic
imino group of isatin with formaldehyde
and secondary amines and evaluated for
anti-HIV activity against HIV-1 III B in
MT-4 cells [26].

Cl
o J Q0
HN Cl

R

NI HyC
A NH
N N )
18 19
HN
o %
©\)J\N’
N/)\SCH3
20
The 2,4-diamino-6-[(aryl)thio]

quinazoline compounds were known to
their antimalarial properties wherein the
4-amino group was replaced by hydrazine
and hydroxyamino moieties and they
found that such changes reduce markedly
the antimalarial properties of this series.
The compound 21 was tested against a
normal  drug-sensitive  strain  of
Plasmodium bergheiin mice by the
parenteral route [27]. A series of
quinazoline derivatives 22 were evaluated
for their antiplasmodial activity [28]
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andshowed a high potential activity in
comparison with  chloroquine and
doxycycline. A series of new 6-ureido-4-
anilinoquinazolines 23 were evaluated
for their potent activity as antimalarial
agents [29].

F
F_|_F
O,N
N NH,
A N

N/)\NHZ

Ph

SN oo

A Hey
CH

3

21

Quantitativestructureactivityrelationship
(QSAR) model for antimalarial activity,
developed from a set of 51 substituted
quinazolines 24that exhibited remarkable
in vitro activity against sensitive
and multidrug-resistant  Plasmodium
falciparum malaria. 2D-QSAR was
done using partial least squares method
coupled with stepwise variable selection;
subsequently, 3D-QSAR was carried
out using stepwise variable selection

k-nearest neighbor molecular field
analysis (kNNMF) approach [30].

R

SN

>

24

The synthesis and in vitro antimalarial
evaluation of the series of new 6-ureido-
4-anilinoquinazolines derivatives were
reported activity against chloroquine-
sensitive P falciparum. Compound
25had 1C50 value of 2.27 ng/mL which
was equipotent to the standard drug
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chloroquine used in the bioassay [31].
CF3

©

??

New  series of  6-thioureido-4-
anilinoquinazolines derivatives were
synthesized and investigated those in vitro
against multidrug resistant Plasmodium
yoeliinigeriensis. Compound 26shows
50% curative effect in the mouse model
at an oral dose of 100 mg/kgx 4 days

[32].
H H HN/©\OMe
N\Q/N

Br/©/
26

The quinazoline derivatives were
synthesized and screened for invitro
antiplasmodial activity on the W2
chloroquino-resistant Plasmodium
falciparum strain. The compounds
27&28have found both significant
antiplasmodial activities and low toxicity,
compared with two reference drugs:
chloroquine and doxycycline [33].

Hs
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N/)\/ él‘\‘o

3

28
Ha

Theinvestigationofnewseries4-phenoxy-
2-trichloromethylquinazoline
was done and evaluation those in
vitroantiplasmodial activity against multi
resistant W2 Plasmodium falciparum
strain. Compound 29shown significant
specific activity against the Plasmodium
genus in comparison with Toxoplasma

[34].
Cl
S
OO
N/)\CCI3
29
In  vitro  antiplasmodial  activity

against the human malaria parasite
Plasmodium  falciparum was studies
of the series of new 4-thiophenoxy-2-
trichloromethyquinazolines derivatives
and compound 30in comparison with
chloroquine and doxycycline chosen as
reference- drugs [35].

cl
s” C

L
N/)\CCI3

30

Vol. 13 (3), May- June2023



Chemistry & Biology Interface, 2023, 13, 3, 74-88

In vitroantiplasmodial activity evaluated
of thesynthesized some new 4-anilino-2-
trichloromethylquinazolines derivatives.
The molecules substituted by a bromine,
chlorine or CF3 group on the meta
position of the aniline moiety were the
most promising. Despite a non-negligible
toxicity, compound 31, maintains good
selectivity indexe because of its high
antiplasmodial activity [36].

Cl Cl
ST
~N

N/)\CCI3
31

New  4-aryl-2-trichloromethylquinazo
linesderivativesweresynthesized and
they were evaluated for anti-plasmodial
activity on both chloroquino-resistant
and sensitive Plasmodium falciparum
strains and the selectivity indexes for
THP1 and HepG2 human cells were
also calculated, revealing their anti-
plasmodial potential. Compound 32,
was found quite good selectivity index,
similar to those of chloroquine, and so,
despite superior IC50 values because of
its safer profile toward human cells [37].

F

~N

N/)\CCI3

32
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The antimicrobial evaluation of the
synthesized series of novel isoxazole
coupled quinazolin-4(3 H)-one
derivatives were done and all compounds
shown mild to good antimicrobial
activity. From all, compounds, 2-methyl-
3-(4-(5-(4-(trifluoromethyl) phenyl)
isoxazol-3-yl)phenyl)quinazolin-4(3 H)-
one 33was found to be the most active
compound [38].

P i
0 O / O F
e
N 33
Gawad et alsynthesized some new
3-substituted quinazolin-4(3H)-ones
derivatives and screened these for
their antitumor activity. Compound

2-(2-(4-chlorophenyl)-2-oxo-ethylthio)-
3-(4-methoxyphenyl)quinazolin-4(3 H)-
one 34 and 3-(4-chlorophenyl)-2-(2-
(4-methoxyphenyl)-2-oxo-ethylthio)
quinazolin-4(3H)-one 35 showed broad-
spectrum antitumor activity toward
numerous cell lines that belong to different
tumor subpanels [39].

/O
1o
U

34
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Cl
O

s

35

Kumar et al synthesized a series of
quinazolinone derivatives and reported
that compound 36exhibited good anti-
inflammatory activity [40].

HN
0
d“
2
N
H
)j/y” OCH3
0 N
36

Jatavet al synthesized some novel
3-(5-substitutedphenyl-1, 3, 4 thiadia
-zole-2-yl)-2-styrylquinazoline-4(3 H)-
one and screened for CNS depressant
activities with the help of forced swim
pool method and found that compound 37
were most active against CNS depressant
activity [41].
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o N-N
Ny
N S
N/)\/\©
37

Venkataraman et al have formed various
2-substituted-3,1-benzoxazin-4-one
derivatives and carried out for Anti
inflammatory activity and Anti microbial
activity.  Some  of  quinazolinone
compounds showed better anti-
inflammatory activity and promising
Anti microbial activity [42].

O,

|
N~ \b

O " CH;
N/)\X3

X, 3 X1=H, X2=H, X3=CH3, CH2CH3, Ph
8 X1=Br, X2= H, X3=CH3, CH2CH3, Ph

ig X1= Br, X2= Br, X3=CH3, CH2CH3, Ph

O o
s

A number of synthetic quinazolines,
have beenfound to possess a variety of
biological activities suchas antifungal,
antibacterial, anti-inflammatory,
anticonvulsant or anticancer. Some are
listed in Table-I.
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Table-I
S.No. Name of Compound Structure Activity
0]
NH
2- and 8-disubstituted N 0/\©
- and 8-disubstitute .
L 6-methylquinazolin-4(3H)-one BRD9 binders [43]
Cl N 41
F
0]
(E)-2-((3-(4-Fluoro phenyl)-4-
5 0x0-3, 4 dihydroquinazolin-2yl) N/)V N, N~ “NH2 Anticonvulsant
) methylene) hydrazinecarbo H [44]
thioamide
42
(o]
Br N-NH2
4 3-Amino-6,8-dibromo-2-phenyl N” Analgesic activity
quinazolin-4(3H)-one r [45]
43
H
(o) ° .
Potential
N
3-(4-Hydroxy phen ethyl)-1- (:f‘\ . .
. ; antihypertensive
5 methylquin afl(?llne—2 JA(1H,3H)- N )\\0 agents [46]
ione | 44
o OMe ‘
Potential
N
3-(4-Methoxyphen ethyl)-1- dj\ . .
: ' antihypertensive
6 methylquin afigllne—2,4(1H,3H)— N)\\O agents [47]
ione | 45
Cl
g I
6-(((4-Chlorophenyl) amino) O NH
7 methyl)-2-methylquinazolin- o N/)\ Antitumor [48]

4(3H)-one
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S.No. Name of Compound Structure Activity
N
Z \(
. . {\y O,N
2-Methyl-N-(3-(2-nitro-1H- _—
8. imidazol-1-yl)propyl)-4- - 1\71/\" Anticancer [49]
quinazolinamine 47 N N
HN-N
Q
N
HN 0}
4-Amino-2-methyl-N-1H-
10 pyrazol-4-yl-8-quinazoline N PI3K/mTOR Dual
: z E/ inhibitors [50]
carboxamide 2
48 NH,
N, N
-z \(
N
7-Azido-N-(4-methoxyphenyl)- N .
1. N,2-dimethyl-4-quinazolinamine - \©\ Anticancer [31]
49 OMe
N
= \(
N
1. N—(2,4-chh1.0roph.enyl).—2- NH Antimalarial [29]
methyl-4-quinazolinamine
al a
N
~
N
4-(1,3,4-Oxadiazol-2- DNA-Gyrase
13. ylmethoxy)-2-phenyl Inhibitors [52]

quinazoline
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S.No. Name of Compound Structure Activity
NH,
. L X
N-(2-(4-Amino-piperidin-1-yl)- \©\ )k ?ﬂ/
14 4-methyl-quinazolin-6-yl)-2- 07 “HN 7 MCHRI1
’ (4-trifluoro methoxy-phenoxy)- H, antagonists [53]
acetamide 52

3-(2-Bromo phenyl)-8-chloro-4-
15. oxo-2-thioxo-1,2,3,4-tetrahydro
quinazoline

Phosphodiesterase
inhibitor [54]

N

CL
H
6-p-Dimethylamino phenyl-5,6 . .
16. dihydro benzimidazo[1,2-c] g‘;t]l'mlcmb‘al
quinazoline 54
CH;
N:NOCI
0 HO

6-Bromo-3-((5-(4-chloro)
diazenyl)-2-hydroxybenzyliden)

Br
55 1-
17. amino-2-benzyl quinazolin-3H- \©\)NL/ Anti-fungal [56]
4-one
H,CO N
!
H,CO &
N-(3-Bromophenyl) HN Anti .
. . . nti-neoplastic
18. -6,7-dimethoxy quinazolin-4-
amine 56 agent [57]
B

Chemistry & Biology Interface

84

Vol. 13 (3), May- June2023



Chemistry & Biology Interface, 2023, 13, 3, 74-88

S.No. Name of Compound Structure Activity
Cl
Cl
6,7-Dichl 1,5 N%O
,7-Dichloro-1,5- -
19. dihydroimidazo(2.1-b) N)\ PDE 3[ ;g}“b“"r
quinazolin-2(3H)-one 57 H
CONCLUSIONS 2.  Mhaske, S.B.;Argade, N.P. The Chemistry of Recently
Isolated Naturally Occurring Quinazolinone Alkaloids,
Quinazolinone nucleus play a vitalrole Tetrahedron,2006,62, 9787-9826.
as heterocyclic pharmacophores in
3. Mahato A.K.; Srivastava B.; Nithya S. Chemistry

the field of medicinal chemistry. The
potential pharmacological profiles of
quinazolinone have led the interest
of many researchers to explore the
utility of this moiety for better and
varied  pharmacological  activities.
Quinazolinone have shown biological
activities such as anti-HIV, anticancer,
antifungal, antibacterial, antimutagenic,
anticoccidial,  anticonvulsant, anti-
inflammatory, antidepressant,
antimalarial, antioxidant, antileukemic,
and antileishmanial activities. This
review will help to get an efficient way
of understanding the biological profile of
quinazolinone which can further aid the
process of drug design developments.

CONFLICT OF INTERESTS

The author declares thatthereisno conflict
of interest regarding the publication of
this paper.

REFERENCES

1. Connolly, D.J,; Cusack, D.; O’Sullivan,
T.P.;Guiry, P.J. Synthesis of Quinazolinones and
Quinazolines, Tetrahedron,2005,61, 10153-10202.

Chemistry & Biology Interface

85

Structure activity relationship and Biological activity
of Quinazoline-4(3H)-one derivatives,/nventi Rapid:
Medicinal Chemistry,2011,2, 1-6.

Rajput R.; Mishra, A.P. A review on biological activity of
Quniazolinones, International Journal of Pharmacy and
Pharmaceutical Sciences, 2012, 4(2), 66-70.

Pati
review,Journal of Advanced Pharmacy. Education &
Research,2013, 3(3), 136-151.

B.; Banerjee S. Quinazolines: an illustrated

Vijayakumar B.;Prasanthi P.; Teja K.M. Quinazoline
derivatives and  pharmacological  activities: a
review,[nternational Journal of Medicinal Chemistry &
Analysis, 2013, 3(1), 10-21.

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

Paneersalvam P.; Raj T.;Ishar P.S. M.; Singh B.; Sharma
V.; Rather B.A. Anticonvulsant activity of Schiff bases
of 3-amino-6,8-dibromo-2-phenylquinazolin-4(3H)-
ones,/ndian J Pharm Sci,2010, 72, 375-378.

Jantova  S.;Ovadekova  R.Letasiova  S.;Spirkova
K.;Stankovsky S. Antimicrobialactivity of some substituted

triazoloquinazolines,Folia Microbiol,2005,50, 90-94.

Antipenko L.; Karpenko A.; Kovalenko S.;Katsev
A.;Komarovska-Porokhnyavets E.; Novikov V.;Chekotilo
A. Synthesis of new 2-thio-[1,2,4]triazolo[1,5-c]
quinazoline derivatives and its antimicrobial activity, Chem
Pharm Bull,2009,57, 580-585.

Vol. 13 (3), May- June2023



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Chemistry & Biology Interface

Chemistry & Biology Interface, 2023, 13, 3, 74-88

Bhati S.K.; Kumar A. Synthesis of new substituted
andthiazolidinoyl-1,3,4-thiadiazino(6,5-b)
indoles as promising anti-inflammatoryagents,/ Med
Chem,2008, 43, 2323-2330.

azetidinoyl

Sonar V.N.;Yazadan S.K.; Sreenivasulu N. Synthesis of
oxadiazolylindolederivatives and their anti-inflammatory
activity,/ndian J Heterocycl Chem,2001, 19, 299-302.

Wincent E.;Shirani H.; Bergman J.;Rannug U.;Janosik
T. Synthesis andbiological evaluation of fused thio- and
selenopyrans as newindolocarbazole analogues with aryl
hydrocarbon receptor affinity,Bioorg Med Chem,2009, 17,
1648-1653.

Sinha D.; Tiwari A.K.; Singh S.;Shukl G.; Mishra P.;
Chandra H.; Mishra A.K.Synthesis, characterization and
biological activity of Schiff basenalogues of indole-3-
carboxaldehyde,J Med Chem,2008, 43, 160—165.

Bhattacharjee A.K.;Hartell M.G.; Nichols D.A.; Hicks
R.P.; Stanton B.;Hamont J.E.;Milhous W.K. Structure-
activity relationship study of antimalarial indolo[2,1-b]
quinazoline-6,12-diones (tryptanthrins). Three
dimensionalpharmacophore modeling and identification of
new antimalarialCandidates,J Med Chem,2004, 39, 59-67.

Prudhomme M. Rebeccamycin analogues as anti-cancer
agents,J MedChem,2003, 38, 123—140.

He L.; Chang H.; Chou T.C.;Savaraj N.; Cheng C.C. Design
of'antineoplasticagents based on the ‘2-phenylnaphthalene-
type’ structural patternsynthesis and biological activity
studies of 11H-indolo[3.2-c]quinolinederivatives,J Med
Chem,2003, 38, 101-107.

Pandey S.K.; Singh A.; Singh A. N. Antimicrobial studies
of somenovel quinazolinones fused with [1,2,4]-triazole,
[1,2,4]-triazine and[1,2,4,5]-tetrazine rings,Fur J Med
Chem,2009, 44, 1188-1197.

Patel N.B.; PatelJ.C.Synthesis and antimicrobial activity of
Schiff bases and 2-azetidinones derived from quinazolin-
4(3H)-one, Arabian Journal of Chemistry, 2011, 4(4), 403-
411.

Cakici,M.;Catir, M.;KarabugaS.Synthesis and biological
evaluation  of  (S)-4-aminoquinazoline  alcohols,
Tetrahedron Asymmetry, 2010, 21(16),2027-2031.

Chand M.; Gupta A.; Jain S.C. Antimicrobial activities
of quinazolinone and their derivatives: A Review,
Heterocyclic Letters, 2017,7(1),1-17.

XuG.F.;SongB.A.;BhaduryP.S.;YangS.;
ZhangP.Q.;JinL.H.;XueW.;HuP. LuD.Y. Synthesis and

86

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

antifungal activity of novel s-substituted 6-fluoro-4-
alkyl(aryl)thioquinazoline derivatives, Bioorganic and
Medicinal Chemistry, 2007, 15(11), 3768-3774.

Kune J.I.;Jaroslav B.; Pour M.;WaisserK.;losarek,
M.;Janota, J.Quinazoline derivatives with antitubercular

activity, Farmaco, 2000, 55(11-12), 725-729.

Kumar K.S.;Ganguly

E.D.Synthesis, antiviral activity and cytotoxicity evaluation

S.;VeerasamyR.;Clercq,

of Schiff bases of some 2-phenyl quinazoline-4(3)H-ones,
European Journal of Medicinal Chemistry, 2010, 45(11),
5474-5479.

SchleissM.; EickhoffJ.;AuerochsS.Proteinkinase inhibitors
of the quinazoline class exert anti-cytomegaloviral activity
in vitro and in vivo, Antiviral Research, 2008, 79, 49-61.

PandeyaS.N.; Sriram D.; Nath G.;Clercq, E. Synthesis,
antibacterial, antifungal and anti-HIV evaluation of Schiff
and Mannich bases of isatin derivatives with 3-amino-2-
methylmercapto quinazolin-4(3H)-one, Pharmaceutica
Acta Helvetiae, 1999, 74, 11-17.

WerbelL.M.; Degnan M.J. Synthesis and antimalarial
and antitumor effects of 2-amino-4-(hydrazino and
hydroxyamino)-6-[(aryl)thio]quinazolines, Journal of
Medicinal Chemistry, 1987, 30(11), 2151-2154.

KabriY.; AzasN.;DumetreA.;HutterS.;LagetM.;
VerhaegheP.;GellisA.;VanelleP.
Derivatives  Displaying  Antiplasmodial ~ Properties,
European Journal of Medicinal Chemistry,2010, 45 (2),
616-22..

Original  Quinazoline

Verhaeghe P; AzasN.;HutterS.;Castera-
DucrosC.;LagetM.;DumétreA.; GasquetM.;
Reboull.P.;RaultS.;RathelotP.;VanelleP.Synthesis
and in vitro antiplasmodial evaluation of 4-anilino-2-
trichloromethylquinazolines, Bioorganic and Medicinal
Chemistry, 2009, 17(13), 4313-4322.

Mitali M.;Vikash K.M.; ParulS.; AnupamK.P.; Sushil
K.K.Exploring QSAR studies on 4-substituted quinazoline
derivatives as antimalarial compounds for the development
of predictive models, Med Chem Res,2014, 23 (3), 1397-
1405.

MadapaS.;TusiZ.; MishraA.; SrivastavaK.; PandeyS.K.;
TripathiR.; PuriS.K.; Batra S.Search for new
pharmacophores antimalarial activity. Part II:
synthesis and antimalarial activity of new 6-ureido-4-
anilinoquinazolines, Bioorg& Med Chem,2009, 17, 222-
234,

for

MishraA.; SrivastavaK.; TripathiR.; PuriS.K.; Batra S.

Vol. 13 (3), May- June2023



33.

34.

35.

36.

37.

38.

39.

40.

Chemistry & Biology Interface, 2023, 13, 3, 74-88

Search for new pharmacophores for antimalarial activity.
Part III: synthesis and bioevaluation of new 6-thioureido-
4-anilinoquinazolines, Eur J Med Chem,2009, 44, 4404-
4412.

YoussefK.; NadineA.;Aure lienD.; Se bastienH.;Miche
leL.; PierreV.;ArmandG.; PatriceV.Original quinazoline
derivatives displaying antiplasmodial properties,Eur J
Med Chem,2010, 45, 616-622.

CarolineC.; NadineA.; PierreV.; SébastienH.;
PhilippeG.;AurélienD.;LitatyM.; MicheleL.; VincentR.;
FranceS.; SylvainR.; PascalR.; Patrice V.Targeting the
human malaria parasite Plasmodium falciparum: In vitro
identification of a new antiplasmodial hit in 4-phenoxy-2-
trichloromethylquinazoline series, Eur J Med Chem,2011,
46,4184-4191.

VerhaegheP.;DumeétreA.;Castera-DucrosC.;HutterS.;
LagetM.;FersingC.;PrieriM.;YzombardJ.;SifrediF.;Ra
ultS.;RathelotP.;VanelleP.; N.4-Thiophenoxy-2-
trichloromethyquinazolines display in vitro selective

Azas

antiplasmodial activity against the human malaria parasite
Plasmodium falciparum,Biorg&k Med Chem Lett,2011, 21,
6003-6006.

VerhaegheP.;  AzasN.;HutterS.;Castera-DucrosC.;Laget
M.;DumétreA.;GasquetM.; Reboull.P.;RaultS.;Rathelot,
P.;VanelleP.Original quinazoline derivatives displaying
antiplasmodial properties, Bioorg&k Med Chem,2009, 17,
4313-4319.

VerhaegheP.; AzasN.;
.;LagetM.;RaultS.;RathelotaP.;VanelleaP.Synthesis
activity of new  4-aryl-2-
Bioorg& Med  Chem

and  antiplasmodial
trichloromethylquinazolines,

Lett,2008, 18, 396-401.

P.D.
analgesic, anti-inflammatory and in vitro antimicrobial

SaravananG.;AlagarsamyV.; Kumar Synthesis,
activities of some novel isoxazole coupled quinazolin-
4(3H)-one  derivatives, of  Pharmacal
Research,2021,44,1-11.

Archives

NagwaM.A.G.; Hanan H.G.; Riham M.Y.; Nehad A.E.S.
Synthesis and antitumor activity of some 2, 3disubstituted
quinazolin-4(3H)-ones and 4,6-disubstituted1,2,3,4tetrahy
droquinazolin-2H-ones, Eur J Med Chem, 2010, 45, 6058-
6067.

Kumar A.; Sharma S.; Bajaj A.K.; Sharma S.; Panwar H.;
Singh T.; Srivastava V.K.Some new 2,3,6-trisubstituted
quinazolinones as potent anti-inflammatory, analgesic and
COX-II inhibitors, Bioorg. Med. Chem,2003,11, 5293-9.

Chemistry & Biology Interface

87

41.

42.

43.

44.

45.

46.

47.

48.

49.

Jatav V.; Mishra P.;Kashaw S.; Stables J.P.Synthesis and
CNS depressant activity of some novel 3-[5-substituted
1,3,4-thiadiazole-2-yl]-2-styryl quinazoline-4(3H)-ones,
Euro. J. Med. Chem.,2008,43, 135-41.

VenkataramanS.;PandiarajanM.R.; DeviP. and biological
activity of some novel quinazolinone derivatives,J. Chem.
Pharm. Res., 2010, 2(5), 461-475.

ColarussoE. GazzilloE.;
cciaE.;GiordanoA.;ChiniM.G.;BifulcoG.; LauroG.
6-Methylquinazolin-4(3H)-one  Based =~ Compounds

as BRD9Y, Epigenetic Reader Binders: A Rational
Combination of in, silico Studies and Chemical Synthesis,
Eur. J. Org. Chem.,2022, ¢202200868, 1-10.

AlyM.M.; MohamedY.A.; El-
BayoukiK.A.M.;BasyouniW.M.; AbbasS.Y. Synthesis of
some new 4(3H)quinazolinone-2-carboxaldehydethiosem
icarbazonesandtheir metal complexes and a study ontheir
anticonvulsant, analgesic, cytotoxic and antimicrobial
activities, European Journal of Medicinal Chemistry,2010,
45(8),3365-3373.

HemalathaK.;GirijaK.Synthesis ~ of novel 2,
3disubstituted quinazolinone derivatives as analgesic
and antiinflammatory agents, International Journal of
Pharmacy and Pharmaceutical Sciences, 201, 3(2),103—
106.

some

SolomonV.R,;DhanabalK.
and pharmacological

AlagarsamyV.; Synthesis
evaluation of some 3phenyl-
2-substituted-3H-quinazolin-4-one as analgesic,
antiinflammatory agents, Bioorganic and Medicinal

Chemistry,2007, 15(1),235-241.

Kumar A.; Rajput C.S;Bhati S.K.Synthesis of
3-[4’-(p-chlorophenyl)-thiazol-2’-yl]-2-[(substituted
azetidinone/thiazolidinone)-aminomethyl]-6-
bromoquinazolin-4-ones as anti-inflammatory
Bioorg. Med. Chem.,2007,15, 3089-96.

agent,

Zheng Y.Z.; Zhao Y.L.; Deng X.Q.; Yang S.Y.; Mao Y.Q.;
LiZ.G.; Jiang P.D.; Zhao X.; Wei Y.Q.Chloroquine inhibits
colon cancer cell growth in vitro and tumor growth in vivo
via induction of apoptosis,Cancer Invest.,2009,27, 286-
292.

Papadopoulou M.V.; Bloomer W.D. Nitroimidazole-
based bioreductive compounds bearing a quinazoline
or a naphthyridine
Drugs,2009,20(6), 493-502.

chromophore,Anti-Cancer

Liu K.K.C.; Huang X.;Bagrodia S.; Chen J.H.; Greasley
S.; Cheng H.; Sun S.; Knighton D.; Rodgers C.; Rafidi

Vol. 13 (3), May- June2023



51.

52.

53.

54.

55.

56.

57.

58.

Chemistry & Biology Interface, 2023, 13, 3, 74-88

K.Quinazolines with intra-molecular hydrogen bonding
scaffold (iMHBS) as PI3K/mTOR dual inhibitors, Bioorg.
Med. Chem. Lett.,2011,21(4), 1270-1274.

Sirisoma N.;PervinA.; Zhang H.; Jiang S.; Adam Willardsen
J.; Anderson M.B.; Mather G.;Pleiman C.M.;Kasibhatla
S.; Tseng B.Discovery of N-methyl-4-(4-methoxyanilino)
quinazolines as potent apoptosis inducers. Structure-
activity relationship of the quinazoline ring,Bioorg. Med.
Chem. Lett.,2010,20(7), 2330-2334.

Barbucenu S.F.; Bancescu G.; Cretu O.D.; Draghici
C.; Bancescu A.; Radu-Popescu M.New heterocyclic
compounds from 1,3,4-thiadiazole, 1,3,4-oxadiazole and
1,2,4-triazole class with potential antibacterial activity,
Rev. Chem. (Bucuresti),2010, 61(2), 140-145.

Sasmal S.; Balaji G.; Reddy H.R.K.;Balasubrahmanyam
D.; Srinivas G.;Kyasa S.K.;Sasmal P.K.; Khanna [
Talwar R.; Suresh J.; Jadhav V.P.;Muzeeb S.; Shashikumar
D.; Reddy K.H.; Sebastian V.J.;Frimurer T.M.;Rist
Q.;Elster L.;Hogberg T.Design and optimization of
quinazoline derivatives as melanin concentrating hormone
receptor 1 (MCHR1) antagonists, Bioorg. & Med. Chem.
Lett.,2012,22, 3157-3162.

Redondo M.; Zarruk J.G.; Ceballos P.; Pérez D.1.; Pérez C.;
CastilloA.P.;MoroM.A.;Breal.; Val C.; Cadavid M.1.; Loza
M.I;Campillo N.E.; Martinez A.; Gil C.Neuroprotective
efficacy of quinazoline type phosphodiesterase 7 inhibitors
in cellular cultures and experimental stroke model, Eur: J.
Med. Chem.,2012,47, 175-185.

Bubbly S.G.; Gudennavar S.B.; Gowda N.M.N.;
Bhattacharjee R.; Gayathri V.; Natarajan S.J. Chem.
Crystallogr.,2012,42, 305-310.

Tiwari S.;Mujaldai V.; Sharma V.; Saxena P.; Shrivastava
M.Asian J. Pharm. Clinical Res.2012,5-8.

Cheng C.M.; Lee Y.J.; Wang W.T.; Hsu C.T.;Tsa J.S.; Wu
C.M.;0u K.L.; Yang T.S.Determining the binding mode
and binding affinity constant of tyrosine kinase inhibitor
PD153035 to DNA wusing optical tweezers,Biochem.
Biophys. Re.sCommun.,2011,404 (1), 297-301.

Petrides P.E. Anagrelide: what was new in 2004 and
2005?,Semin. Thromb. Hemost.,2006,32, 399-408.

Chemistry & Biology Interface

88

Vol. 13 (3), May- June2023



