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Abstract: The broad range of medicinal applications of quinazolinone scaffolds has drawn
much interest in biological sciences. Almost 200 different organic alkaloids have a family of
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fused heterocycles that make up their analogues in heterocyclic chemistry. Quinazolines and
quinazolinones are a specialized type of heterocyclic compounds having a benzene ring and py-
rimidine ring, and due to their manifold uses, heterocyclic scaffolds are well-known for their versa-
tility. The biological prospects of quinazolinone derivatives and their therapeutic applications, such
as antimicrobial, anticancer, analgesic, antihypertensive, antiviral, antimalarial, antibacterial, and
antifungal activities, are significant for treating the diseases. A number of quinazolinone derivatives

bor: have been reviewed here, emphasizing their notable biological and therapeutic applications upon
their interactions with enzymes and receptors. The quinazolinone-bearing molecules have shown
a number of therapeutic applications, which have been compiled in this updated review.
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1. INTRODUCTION

In medicinal chemistry, quinazolinone and its derivatives
have been discovered to be efficient and adaptable pharma-
cophoric units for designing and developing a wide range of
bioactive molecules [1]. Derivatives of quinazolinone are an
important class of aromatic chemicals with an effective role
in synthetic and semisynthetic drug chemistry [2]. Quinazo-
linone scaffolds have become well-known medicinal drugs;
therefore, compounds based on it have been produced for a
variety of pharmacological aspects. In various therapeutic
classes, new methods and technological research have dis-
covered a large number of nitrogen-containing heterocyclic
compounds with enormous biological potential [3].

Quinazolinones are classified into four isomeric forms:
quinazolines, quinoxaline, cinnoline, or palotine. Quinazolines
are heterocyclic compounds that include nitrogen and are
made up of two fused bicyclic aromatic rings, a pyrimidine
ring and a benzene ring [4]. It has become possible to isolate
a greater number of naturally occurring alkaloids from dif-
ferent kinds of bacteria, animals, and plants. These alkaloids
have been found to be derived from quinazolinones. In the
late 1860s, the first quinazolinone, or 2-cyanoquinazolinone,
was produced by mixing cyanogens with anthranilic acid [5].
Quinazolinones are the most prominent compounds with a
wide spectrum of biological activities [6].
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The quinazolinone skeleton is found in copious amounts
in a variety of natural chemical constituents, including ru-
taecarpine, luotonin A, tryptanthrin, evodiamine, and
quinazolinones and 2-methyl quinazolinone [7]. Quinazoline
(German: Chinazoline) was the name given to this molecule
after it was shown to be isomeric with cinnoline, quinoxa-
line, and several other derivatives of the quinazoline system,
including keto-quinazolines, also known as quinazolinone
[8]. The heterocycles play a vital role in drug design; the
synthetic and natural molecules act on biological targets that
typically contain heterocyclic substances [9]. The new deriv-
atives of quinazolinone are significant for developing meth-
ods to enhance the intrinsic chemical diversity of natural
substances. Natural quinazolinones are predominantly bio-
synthesised using tryptophan and anthranilic acid. In-
dolquinazolinones primarily originate from the plant Polyg-
onum tentorium Lour [10]. The remarkable biological activi-
ty of quinazolinones makes them an important subclass of
fused heterocyclic alkaloids. The natural phytoconstituents
and their compounds make these metabolites and their deriv-
atives essential for the current medication development ap-
proaches [11].

2. QUINAZOLINONES: STRUCTURAL CHEMISTRY
AND BIOLOGICAL PROSPECTS

The use of chemical research methods for the manufac-
ture of medications is known as medicinal chemistry.
Quinazoline and quinazolinone are heterocyclic compounds
and the derivatives of quinazolinone have become popular in
the field of organic chemistry. Quinazolinone structures, or
4(3H)-quinazolinones, are among the most prevalent natural
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products or intermediates involved in several proposed bio-
synthetic pathways. Due to the presence of multiple physio-
logically active pharmacophores within a single molecule,
their ability to interact with various biological targets and
perform diverse biological functions is enhanced [12].

Based on the ring and substitution system, these pharma-
cophores are divided into the following classes (Fig. 1) [13]:

» Quinazoline
» 2-substituted 4-3H-quinazolin-ones
» 3-substituted 4-3H-quinazolin-ones

» 2,4-disubstituted 4-3H-quinazolin-ones
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4(3-H) Quinazolin-one
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2(1-H) Quinazolin-one

Quinazoline

4(1-H, 3-H) Quinazolin-one

Fig. (1). Structures of quinazoline and quinazolinones.
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In terms of chemistry, quinazoline and quinazolinone
together form a significant class of six-membered fused het-
erocyclic rings or aromatic rings [14].

Quinazolinones have garnered a lot of attention due to
their many biological prospects, such as anti-carcinogenic
[15], anti-tubercular [16], anti-tumor [17], anticonvulsant
[18], antiviral [19], anti-inflammatory [20], analgesic [21],
antimicrobial, antihypertensive, antioxidant, anthelmintic,
anti-diabetic, antihistaminic, and anti-cytotoxic activities
(Fig. 2) [22-26].

New approaches and techniques for the synthesis of
quinazolinone derivatives have expanded due to the promi-
nence of N-heterocycles as a crucial structural motif in a
number of physiologically active drugs [27]. Quinazolines
containing hydroxyl groups at positions 2 or 4 are tautomeric
with their equivalent keto dihydroquinazolines, referred to as
benzoyleneurea [28].

OH y]
N\ N\KO
= NH
OH o

Benzoyleneurea

The mechanisms of action and therapeutic uses of natu-
rally and semisynthetic quinazolinone-based marketed drugs
are provided in Table 1. The synthesized quinazolinones,
along with their structures, therapeutic activities, and mecha-
nisms of action, are shown in Table 2.
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Fig. (2). Biological prospects of quinazolinones. (4 higher resolution / colour version of this figure is available in the electronic copy of the

article).
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Table 1. Mechanisms of action and therapeutic uses of naturally and semisynthetic quinazolinones-based marketed drugs.
S. No. Marketed Drugs Mechanism of Action Therapeutic Uses References
Chaetominine
O,
HQ Inhibit cell divisi d late K562 cell | Cytotoxic activit; inst col
\ N N nhibit cell division and regulate ce ytotoxic activity against colon
L. 5 ~F cycle-dependent kinase cancer (29]
N i N o
H
© CHs
Ispinesib
H3C
Potent inhibitor of the KSP ATPase and . . .
2. inhibit the growth of cell division Antineoplastic activity [30]
Cl
(0]
Albaconazole
N

<7

Cl N N/N
RS
Inhibit cell wall synthesis and DNA and | Antifungal activity and treatment 31
N \/OH . RNA synthesis of onychomycosis (31]
o
E
Idelalisib
/N
HN
Z N
<
HN N Protein kinase inhibitor and dihydrofolate Haematological activity and [32]
reductase inhibitor regulation of folic acid

(Table 1) Contd...
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S. No. Marketed Drugs Mechanism of Action Therapeutic Uses References
Febrifugine
o]
5 y Prevent cell damage and protect proteins, Antimalarial, fibrosis, and (33]
’ N/Y “ DNA, and RNA coccidiostat activity
) °©
N HO
Halofuginone
o
6 cl 8 Phosphoinositide-3 kinase signaling Activity against restenosis, 34
: NAH/ “ pathway and inhibit tumor cell proliferation| carcinoma, and scleroderma [34]
) ©
Br N HO'
Raltitrexed
s
0
\ / H Decreased synthesis of thymidine Treatment of colon and rectum
7. N COOH triphosphat [35]
N T riphosphate cancer
)\ CHy o
HyC N COOH
Luotonin A
o
3 N Inhibition of patligrgfsr; (tobacco mosaic Fungicidal activity 36]
A~ N\
N
Tryptanthrin
(e}
9 Inhibition of tumor proliferation in the cell Antiproliferative and anti- (37]
’ N phase (G, and G,) inflammatory activity
/
N
e}
Evodiamine
o
10 Inhibition of the proliferation of cell Antitumor and neuroprotective [38]
' NH division and cell activity activity and regulation of NSAIDs
)\
N CHg
2-methylquinazolinone
(e}
Inhibition of polymerization and
11. 1 . d_etf))‘uﬁcanon (?fhgemoglobln cel.ls jand Antiviral and antimalarial activity [39]
inhibition of replication and transcription of]|
N < nucleic acid
HN
Proquinazid
o
Reduce blood sugar level and inhibit . . ..
12. E;a\"/\/ glucagon production Anti-diabetic activity [40]
N)\O/\/
Afatinib
F
Cl
N Treatment of cancer or regulation
13. NH X Tyrosine kinase inhibitor of epidermal growth factor [41]
NS N(CHa),
‘ Y\/\ receptor
/ o
N °
O

(Table 1) Contd...
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S. No. Marketed Drugs Mechanism of Action Therapeutic Uses References
Anagrelide
cl
al H Reduce platelets and inhibit Treatment of blood disorders, i.e.,
14. N . [42]
Y megakaryocytes thrombocythemia
o
e N\>:
Methaqualone
HsC
s o j@ Reduce anxiety and inhibit the y-amino Treatment of insomnia and [43]
' N butyric acid level relaxant activity
2\
N CHg
Table 2. Mechanism of action and therapeutic activities of synthesized quinazolinone compounds.
S. No. Quinazolinone Compounds Therapeutic Activities Mechanism of action References
i
N
o C/ \N
N m
/‘\ ’
N/ CHj N
KN/Csz The drug molecule binds to the cyclooxygenase
~ . .. enzymes (COX-1 and COX-2), which are responsible
CoH > _
I o Analgesic activity for inhibiting the prostaglandin E2 synthesis and [44-46]
(a) pain.
o
The synthesized carcinogenic agents inhibit the
biosynthesis of protein synthesis, nucleic acids, and
Anti-carcinogenic apoptosis. The potential mechanism includes
2. activit g inhibiting epidermal growth factor receptor and [47-53]
Y neurofibromatosis signaling pathway, tumour
(b) proteasome, and topoisomerase-I and topoisomerase-
o 1L
CH3CHLCHCH3
N
CHg
(©
(Table 2) Contd...
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S. No. Quinazolinone Compounds Therapeutic Activities Mechanism of action References
H,N
N SH
NH——CH, \”/
v <\N/N
)\
N Me
o Bacterial membranes consist of phospholipids that
s ~ cH are stabilized by inorganic divalent ions, specifically
N calcium (Ca”") and magnesium (Mg”"). The
3. o Antibacterial activity |mechanism involves the inhibition of RNA synthesis, [54-56]
protein synthesis, ribosomal function, and structural
) proteins in cells. The newly synthesized drugs target
N/ both gram-negative and gram-positive bacteria.
(b)
Br
HN N
A)U "
N
N
0.
‘ </
N—C—| NH*C
N/
OCH
a
CHy
(2)
(o]
~CH2CHNH, The mechanism includes effectively inhibiting
)\ seizures and convulsions through the use of
& CH.-N o synthesized derivatives of quinazolinone. The
4. 2\ / Anticonvulsant activity neuronal membrane potential relies on cellular [57-60]
channels, including sodium, potassium, and calcium.
(b) The drugs interact with the GABAergic system,
o} which regulates neuronal activity.
@N/CHQCHQNHQ
/)\
N C*N |
H
Cl
(©
H,CO
o
H;CO >:
The drugs majorly act on the phospholipid cell
membrane, including cyclic prostaglandin
5 N Anti-inflammatory endoperoxide synthase. The drugs bind to opioid [61-63]
' ‘ activity receptors, closed calcium channels, and open
o A potassium channels, resulgng‘m‘ hyperpolarization.
The new compounds also inhibit adenylyl cyclase.
N o
J
N/ S/Y Sy
H
[e]
Cl

(Table 2) Contd...
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S. No. Quinazolinone Compounds Therapeutic Activities Mechanism of action References
N
\1
N
)
(2)
I
S——NH,
0 I
[e]
N The drugs minimise in vitro radicals produced during
6. . Antioxidant activity the oxidative process. The mechanism is .contlngent [64, 65]
— N upon an appropriate number of free radicals and
N SAH/ Y\N oxidizing agents.
° N\)
(b)
(o]
I
N
)
N
(©)
o CHjs
N
= P
N
OAc
OcH, The drugs control the concentration-dependent
3 e e . + +
. . .. blockade of Na™ ionisation (Na™ 1 & K" |),
7. (@) Antimalarial activity conduction delay, and declining conduction velocity, (66, 67]
o /© exerting anti-malarial effects.
N
— / OCHg;
N
(o]
O)\
(b)
R\(O
N
.
\ N
/
N
The mechanism involves inhibiting mycolic acid
8. (@) Antitubercular activity synthesis, p r(‘)tf‘:m synthesis, and RNA.-D.NA [68-70]
o R polymerase activity. The drugs also diminish the
\ development of bacteria in culture.
N
= cl
N
OH
HN
COOH
(b)

(Table 2) Contd...

7




Current Bioactive Compounds, XXXX, Vol. XX, No. X XXXXXXX Kumar and Kumar
S. No. Quinazolinone Compounds Therapeutic Activities Mechanism of action References
o ‘/\ N— CH;
N
P
N
B The drugs reduce aminopeptidase A (APA) and the
r Na'/K" channel exchange mechanism. The primary
9 (a) IAntihypertensive activity] function involves serving as an agonist at the 32 [71]
o l/\N _—CH, receptor and an a}ntagonist at the 1 receptor, thereby
regulating cardiovascular activity.
N
A
N CH=CH N(CH3),
Br
(b)
NH, o
N
A
N o F
ATP synthesis is impeded, and the permeability of
F membranes to Ca** channels is elevated. Adenosine
10. @) Antitumor activity mono-phosphate-17 may induce apoptosis in K562 [72-75]
leukemia cells by impairing their electron transport
Q chain and activating caspase-3.
Ar
-
N H
N ~# Cl
N)\S/\"/ SN
o
(b)
S/\/\N
The drugs serve as agonist , receptors and regulate
11. X Bronchodilator activity |the gastrointestinal tract with the help of cytochrome [76]
P450 enzymes.
P
N
[¢]
}NH—%HSNOZ
0
N
N\, /7 \
\/ _
N N
@ . . o
E . The drugs act against growing bacterial strains that
. . .. inhibit the bacterial ribosome, glycopolypeptide
12. Antimicrobial activity - : . . . [55,2,77-83]
synthesis, physiological cell cycle integrity, and
NH microbial cell wall synthesis.
fo
o
N
N/\N / \
\__/ _
N N
(b)

(Table 2) Contd...
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S. No. Quinazolinone Compounds Therapeutic Activities Mechanism of action References
O,
o—
\_/"
N —N
HN, o
(2)
o /@ The drugs exhibit activity against Leishmania
. . . . |amazonensis and Leishmania infantum promastigotes
13 N Antileishmanial activity and amastigotes. The infection is inhibited using pre- [84-86]
o treated parasites.
(b) NO,
o/>
o (}O
N
N/Y
) °
N
(b)
(e}
d\NH The drugs exert anti-diabetic effects by stimulating
14 N/)\(:EO\ F Antidiabetic activity | the B-pancreatic insulin cells against a-glucokinase [86-89]
O/\“/N inhibitors and reducing the glycogen levels.
o
o
NN i The drugs regulate dopamine receptor (D2) and
[ I NN . . inhibit neuronal transmission. Selective serotonin
15 N) S Antipsychotic effects reuptake inhibitors have an inhibitory effect on [90]
L dopaminergic receptors.
T
p
(@) The drugs inhibit cell division by targeting
16 H /N \i‘ Cytotoxic activity mitochondrial reductase, hence suppressing the cell [90, 91]
P S/< cycle and proliferation of microbiological culture.
N Y\ o
/ o
N
(b)
= ‘
\ N
HsC. N\ N
I T
(a) The drugs act on nucleotides to inhibit the RNA
17. N Antiviral activity polymerase synthesis and act against the viral [92, 93]
D pathogen of Tobamovirus species.
N
o
NH The drugs inhib-it- glyc.er‘ophosp‘holipid m?tabo!ism.
18. Antianthelmintic activity] They also exhibit activity against gastrointestinal [94-97]

parasites, such as Fasciola spp. and earthworms.
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3. RECENT THERAPEUTIC APPLICATIONS OF
QUINAZOLINONES

3.1. Analgesic Activity

Quinazolinone compounds were evaluated for analgesic
activity using the tail-flick and carrageenan-induced paw
tests. The tests were performed on Wistar albino mice. The
drugs at a dose level of 10 and 20 mg/kg were administered
orally for comparison. The test compounds were also orally
administered at two dose levels (10 and 20 mg/kg). After
that, the results were recorded three times; the percentage
analgesic activity (PAA) was calculated by using the below
formula: PAA =[T, - T/10 - T,] x 100, where T is the reac-
tion time (sec) before treatment, and T, is the reaction time
(sec) after treatment. The compounds showed analgesic
properties. The ulcer index of reference medications, aspirin
and diclofenac, also demonstrated anti-inflammatory effec-
tiveness [44, 45]. Quinazolinone ring modifications exhibit-
ed greater activity by substituting the butyl group for the
methyl group, increasing lipophilicity at the C-2 position
[46].

3.2. Anti-carcinogenic Activity

Newly synthesized quinazolinone compounds were eval-
uated for anticancer activity against the MCF-7 breast cancer
cell line. Flow cytometric analysis revealed that the com-
pounds induced cell cycle arrest in a dose-dependent manner,
leading to increased accumulation at specific stages of the
cell cycle. These effects were likely mediated by the com-
pounds’ potent binding affinity for the EGFR target protein,
disrupting downstream signaling pathways involved in cell
proliferation [47, 48]. The synthesized quinazolinone deriva-
tives also exhibited effective antitumor activity [49]. The
quinazolinone derivatives demonstrated the highest potential
against human breast adenocarcinoma and human ductal
breast epithelial tumor with significant 1Csy values [50, 51].
Quinazolinones have recently been studied for their activity
against EGFR/PI3-K pathways, tubulin-related production,
and cancer cells. Designing and synthesizing quinazolinone
derivatives have emerged as a promising path for the devel-
opment of cancer therapeutics by elucidating the complexi-
ties of structure-activity interactions [52, 53].

3.3. Anti-bacterial Activity

Quinazolinone derivatives were further subjected to ele-
mentary analysis and computational structure evaluation in a
study. The antibacterial activity of the compounds was eval-
uated in vitro activity using bacterial strains, such as Esche-
richia coli, Staphylococcus aureus, and Proteus mirabilis
[54]. The antibacterial activity was evaluated by incubation
of nutrient agar plates, which were then kept at 37°C for 24
hours and at set times (0, 30, 60, 90, and 120 minutes) during
the incubation period; 10 pL of each bacterial suspension
was diluted and spread out on nutrient agar plates. The com-
pounds demonstrated good antibacterial activity against
gram-negative bacteria E. coli with the maximum inhibition
at the drug concentration of 0.31 pg/ml [55]. New quinazoli-
none derivatives were also synthesized by using new meth-
ods and evaluated for their ability to inhibit the biofilm of
Pseudomonas aeruginosa [56].
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3.4. Anti-convulsant Activity

Quinazolinone derivatives were designed and evaluated
as anticonvulsants using a variety of newly developed epi-
leptic models. The anticonvulsant properties of the com-
pounds were investigated in mice using maximal electro-
shock therapy shock convulsion approaches administered
intraperitoneally (i.p.) and subcutaneous pentylenetetrazole.
Rats were quantitatively evaluated to determine the most
powerful synthetic drug. The EDs, values of the compounds
were 82.5 mmol/kg and 510.5 mmol/kg, respectively. The
compounds proved superior to reference antiepileptic medi-
cations, ethosuximide and phenytoin [57, 58]. The anticon-
vulsant activity of newly synthesized quinazoline derivatives
was investigated via the maximal electroshock approach.
The synthesized compounds demonstrated moderate anti-
convulsant activities; the molecular modeling and pharmaco-
logical activity approaches confirmed GABA receptor to be
an essential target for anticonvulsant activity [59, 60].

3.5. Anti-inflammatory Activity

The synthesized quinazolinone derivatives were evaluat-
ed for their anti-inflammatory activity by using the carragee-
nan-induced paw inflammatory model. The results showed
effective anti-inflammatory activity [61]. The synthesized
compounds with substituted 6-nitro quinazoline-4-amine
demonstrated promising anti-inflammatory activity [62]. The
synthesized quinazolinone derivatives were evaluated for
their inhibitory effects on COX-I and COX-II, and these
compounds showed significant activity against COX-I and
COX-II [63].

3.6. Antioxidant Activity

A series of quinazoline-4-(3H)-one scaffolds were syn-
thesized and evaluated for oxidant activity; they were char-
acterized using FT-IR, NMR, and mass spectral analysis.
Modern research techniques were utilized to investigate the
in vivo antioxidant activity of quinazolinones [64]. Antioxi-
dant chemicals exhibit their effects by chelating transition of
metal ions, electron migration, or hydrogen atom shift. The
synthesized quinazolinones were evaluated for antioxidant
properties and compared to ascorbic acid by using the DPPH
assay. In the study, the compounds exhibited higher metal
scavenging activity than ascorbic acid [65].

3.7. Anti-malarial Activity

The heterocyclic compounds were cyclized containing
nitrogen atoms and they showed promising antimalarial ac-
tivity. The compounds were investigated using mice infected
with Plasmodium berghi for their in vivo antimalarial activi-
ty. The therapy against Plasmodium berghi using the target-
ed compounds was carried out for four consecutive days.
Then, the blood smear was collected from the mice’s tail
after 24 hours. The mean parasitaemia level of groups was
microscopically determined by counting the number of red
blood cells. Enhanced effectiveness against malaria was
demonstrated by the test drugs, with a percent inhibition of
70.01 and 74.18, respectively [66]. The newly synthesized
quinazolinone compounds were evaluated against the active
resistant strains of malaria and they showed maximum ef-
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fects than the standard drug in vivo against the murine model
of malaria [67].

3.8. Anti-tubercular Activity

The piperazine-linked quinazoline derivatives were syn-
thesized and the drug molecules were evaluated for their
inhibition activity against Mycobacterium tuberculosis. The
nitrate reductase assay method relies on the capacity of My-
cobacterium tuberculosis to convert nitrate to nitrite, with
the reduction identified by particular chemicals that induce a
colour shift. The anti-mycobacterial activity was demon-
strated by the drugs with MIC values ranging from 2 to 16
mg/ml [68-70].

3.9. Anti-hypertensive Activity

The substituted quinazolinone scaffolds were evaluated
for their in vivo antihypertensive activity in another research
work. The investigation was conducted on cats of both sexes
weighing between 2.5 and 4 kg. The animals were anesthe-
tized using a-chloralose (80 mg/kg) suspended in propylene
glycol. The femoral vein on one side was cannulated with an
implanted polyethylene tube for intravenous administration
of chemicals at a dosage of 5 mg/kg body weight. Compared
to the reference drug prazosin, which lowers blood pressure
by inhibiting o, adrenergic molecules, substituted quinazoli-
none compounds demonstrated more potent hypotensive
activity. An approximate lethal dose (ALD) of 50>1000
mg/kg has been demonstrated by the substances, with >1200
mg/kg being the greatest [71].

3.10. Antitumor Activity

A number of newly synthesized derivatives of 3-methyl
quinazolinone were assessed for their potential to inhibit
tumor growth of human cancer cell lines in vitro and epi-
dermal cells. The most effective compounds were found to
require EGFR inhibition for their activity, and their receptor
binding mechanisms were elucidated through molecular
docking studies [72, 73]. The anticancer activity of the new-
ly developed 6-iodo-3-quinazolinone derivatives was charac-
terized by computational investigations. The computational
studies showed that the newer quinazolinone molecules ex-
hibited significant effectiveness against tumor cells [74, 75].

3.11. Bronchodilator Activity

The synthesized quinazoline and quinazolinone deriva-
tives were evaluated for their in vitro bronchodilator activity.
The rats were anesthetized using thiopental sodium (80
mg/kg, i.p.). The drugs were injected by the cannula through
the intravenous route to induce bronchodilation. Newly syn-
thesized compounds were assessed for in vitro bronchodila-
tor activity in anesthetized rats at different doses (5, 10, 20,
and 40mg/kg); they demonstrated greater biological effects
than theophylline, which was used as a reference drug [76].

3.12. Antimicrobial Activity

The synthesized quinazolinone derivatives were evaluat-
ed for their activity against Gram-positive bacteria, including
Bacillus cereus, Bacillus subtilis, and Staphylococcus aure-
us, using the agar well method. The standard drugs ciprof-
loxacin and fluconazole were used for the measurement of
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the diameters of inhibition zones. The antimicrobial activity
was based on the substitution at the C-2 position of quinazo-
linone compounds [55, 2, 77]. The synthesized 1,2,4-
triazolo[1,5-a]quinazolinone derivatives were evaluated for
their antibacterial, antifungal, and anticorrosion activities,
and their inhibition of bacterial and fungal strains was evalu-
ated by the well diffusion method [78-80]. Also, the synthe-
sized quinazoline-4-(3H)-one derivatives were evaluated for
their antimicrobial activity using the cup plate method by
measuring their zone of inhibition in interacting with the
targeted bacterial proteins and molecules [81-83].

3.13. Antileishmanial Activity

The synthesized derivatives of quinazolinone showed
promising in vitro antileishmanial activity. The compounds
were subjected to cyclization, condensation, and hydrolysis
reactions. The compounds were assessed by TLC, melting
point, FT-IR, IH-NMR, and elemental microanalyses. Their
in vitro antileishmanial activity against the bacterial strain
Leishmania donovani was observed to be promising (ICs5p =
0.0212 pg/mL) [84, 85]. The 4(3H)-quinazolinone skeleton
was explored for the design and development of novel mole-
cules, with their activities evaluated against Leishmania do-
novani and other Leishmania species [86].

3.14. Antidiabetic Activity

A series of quinazolinone derivatives were synthesized
and evaluated for anti-diabetic activity. The activity was
induced by intravenous injection of a 120 mg/kg body
weight dosage, administered one hour after alloxan admin-
istration. The mice were administered a 5% dextrose solution
via a feeding bottle. The diabetic activity was monitored, and
after 72 hours, blood glucose levels were assessed using a
glucometer. Diabetic rats (with blood glucose levels ranging
from 200-300 mg/dL) were selected for the study, and the
effects of glucosidase inhibitors were evaluated [87, 88].
Newly synthesized quinazolin-4(3H)-one derivatives were
assessed in comparison to o-glucosidase with an ICs, value
of 14.4um. The compounds exhibited the strongest o-
glucosidase inhibition in vitro, approximately 50 times
stronger than acarbose. The quinazolin-4(3H)-one deriva-
tives were further examined by molecular docking studies
[89].

3.15. Antipsychotic Activity

Moreover, the newly synthesized quinazoline-4-
one derivatives were evaluated for their antipsychotic prop-
erties in the treatment of schizophrenia [90]. The derivatives
of quinazolinone were evaluated for their antagonistic effects
compared to serotonin and dopamine receptors. Atypical
antipsychotics function by binding to the D, and SHT2A
receptors, which in turn alters serotonin and dopamine lev-
els. According to structure-activity relationship (SAR) stud-
ies, the inclusion of electron-withdrawing groups enhanced
the antibacterial activity of the compounds. The most potent
molecules exhibited therapeutic profiles that compared fa-
vorably with the standard drug. Molecular docking studies
further supported their potential, with the synthesized com-
pounds showing strong binding affinities. Validation of their
antipsychotic activity was conducted using conventional
ketanserin as a reference ligand [91].
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3.16. Cytotoxic Activity

The newly synthesized quinazolinone derivatives
were evaluated using the MTT assay for their cytotoxic ef-
fects on human tumour cell lines, HCT-116 (colon) and
MCEF-7 (breast). The synthesized compounds showed to be
the most potent anticancer drugs for a range of tumor cell
lines, when compared to doxorubicin [92]. The oxadiazole-
quinazolinone derivatives having an amide linker were fur-
ther examined for their cytotoxicity against HeLa and MCF-
7 cell lines. The quinazolinone compounds showed potential
cytotoxic activities with an ICs, value of 7.52 pm against the
HeLa cell line [93].

3.17. Antiviral Activity

The synthesized quinazolinone analogs were assessed for
their antiviral activity. The heterocyclic compounds have a
wide range of biological properties and potential uses. The
quinazolinone compounds were evaluated for their effective-
ness against different RNA and DNA viruses in terms of
cytotoxicity and antiviral activity [94]. To optimize viral
suppression, the pharmacokinetic characteristics of ampre-
navir and ritonavir were evaluated in individuals infected
with human immunodeficiency virus (HIV), assessing the
likelihood of achieving effective target exposure. Substantial
suppression was observed for both wild-type and reduced-
susceptibility HIV isolates, with ECsy values ranging from
0.12 uM to as low as 0.05 uM. These findings indicated that
significant exposure to protease inhibitors can maintain ef-
fective antiviral activity, supporting their role in achieving
sustained viral suppression [95].

3.18. Anthelmintic Activity

Quinazolinone-chalcone derivatives were evaluated for
their anthelmintic activity in vitro. For the assessment of
anthelmintic activity, equal-sized Pheretima posthuma
(earthworms), each measuring approximately 9 + 1.5 cm in
length, were procured from Guntur agricultural sources. To
get rid of the sticking debris, the worms were cleaned with
regular saline. To obtain a 10 mg/ml concentration, the syn-
thesized compounds were dissolved in 1% DMF in normal
saline and then placed in a 4-inch Petri dish. The movement
of the earthworms was monitored until they became para-
lyzed and eventually died. Paralysis was confirmed when the
worms failed to respond to external stimuli. Death was fur-
ther indicated by a loss of motility and the gradual fading of
the worms' external coloration. Under the same circumstanc-
es, the activity of the compounds was compared to that of
conventional anthelmintic drugs, such as piperazine citrate
[96, 97]. Synthesized brominated derivatives of 2, 3-
dihydroquinazolin-4(1H)-ones were evaluated for their an-
thelmintic activity and interaction with newly synthesized
bioactive molecules using bovine serum albumin [98].

CONCLUSION

Many biological activities, including analgesic, anti-
cancer, antibacterial, anticonvulsant, anti-inflammatory, an-
tioxidant, antimalarial, anti-tubercular, antihypertensive,
antitumor, bronchodilator, antimicrobial, antileishmanial,
antidiabetic, antipsychotic, cytotoxic, antiviral, antifungal,
and anthelmintic, of quinazolinone-based compounds have
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been reported by researchers. Therefore, quinazolinones can
prove to be important heterocyclic molecules in the treat-
ment of diseases and infections. Recent studies on quinazoli-
nones have shown their therapeutic and biological prospects
upon interaction with various receptors. Quinazolinones
have been demonstrated to possess significant therapeutic
applications and can prove to be useful in drug design and
development.
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