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Abstract
Keywords A tyrosine kinase receptor (TKR), vascular endothelial growth factor receptor-2
VEGEFR-2, lung cancer, (VEGFR-2), is often overexpressed in the majority of tumors. It is essential for
quinolin-4(H)-one derivatives, ~ tumor angiogenesis because it mediates important angiogenic biological signals,
virtual screening such as wvascular permeability, endothelial cell survival, migration and

proliferation. VEGFR-2 has become an acceptable therapeutic target against
Article History cancer because of its critical role in facilitating tumor vasculature. Inhibiting the
Received: 28 May, 2025 VEGEF signaling pathways has emerged as a useful cancer therapeutic strategy.
Accepted: 15 July, 2025 This study designed and developed a wvariety of quinolin-4(1H)-one derivatives

Published: 01 August, 2025 that are strong inhibitors of VEGFR-2 (KDR) kinase. These substances were
developed with a urea moiety and quinoline scaffold, and their biological activity

Copyright @Author against VEGFR-2 was examined. The compound with the most inhibitory action
Corresponding Author: *  on VEGFR-2 was Q2. The preliminary pharmacophoric hypothesis was validated
Adnan Shahzad by docking data, which also indicated a common mechanism of interaction at the

ATP-binding site of VEGFR-2. This suggests that substance Q2 is a promising
cancer therapeutic drug that deserves further research.

The Quinolone scaffold was initially discovered to have antimicrobial properties,
and its derivatives were found to have a variety of pharmacological activity, such
as anticancer properties. Derivatives of quinolin-4(H)-one have been found to
block a number of proteins and enzymes, including phosphoinositide 3-kinases
(PI3K), that are implicated in the proliferation of cancer cells. Quinolones have
also been investigated as EGFR and VEGEFR protein kinase inhibitor.

Using auto dock vina, discovery studio, and PyMol, we examined the molecular
interactions of 10 bioactive compounds against VEGFR-2 in present work. In the
docking test, the chosen quinolin-4(H)-one derivatives showed good inhibitory
action with target proteins. The binding interactions' affinities range from -14.65
to -11.31 Kcal/mol, and the chosen hits' docking result is similar to that of
regular sorafenib. Of all the compounds that were examined, Q2 had the highest
docking score, Q6 the lowest binding interaction against VEGFR-2.

INTRODUCTION
The lung is a specially designed organ with a large the environment due to its distinctive shape. An
surface exposed to dangerous substances directly in excessive amount of reactive oxygen species (ROS)
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are produced when people continuously breathe in
car exhaust, cigarette smoke, and infectious virus
particles in contaminated air, which cause
inflammatory reactions, resistance to apoptosis, and
other factors that greatly aid in the start of
carcinogenesis [1, 2]. With a high rate of morbidity
and death, lung carcinoma is a dangerous tumor that
develops from the lung glands. [3]. According to
GLOBOCAN and the International Agency for
Research on Cancer (IARC) 2020, lung cancer is the
second most frequent cancer globally, with breast
cancer at the top. According to a 2018-2020 study
conducted at Shifa International = Hospital,
adenocarcinomas accounted for 38% of all instances
of lung cancer, with many of these cases manifesting
at advanced stages. [4]. Globally, lung cancer is the
greatest prevalent cancer and primary cause of
cancerrelated fatalities. About 1.8 million deaths
every yeat, according to estimates of all lung cancers,
80-85% are non-small cell lung cancers (NSCLCs)
(59].

The primary feature of cancer is the uncontrolled
development of cells that need nutrients and oxygen
from the blood supply.Angiogenesis, a procedure
that uses existing blood vessels to generate new ones,
satisfies this requirement. EGF (epidermal growth
factor), VEGF (vascular endothelial growth factor),
FGF (fibroblast growth factor), PDGF (platelet
derived growth factor), and TGF-a (transforming
growth factor alpha), are among the growth factors
that strictly regulate angiogenesis under normal
physiological situations [10, 11]. Neovascularization
is essential for proliferation and for cancer cell
spreading of; the most significant of these
neovascularization paths is VEGFA/VEGFR-2
signaling pathways [12, 13]. The way that VEGF
reacts to particular receptors determines its biological
action. VEGFR2, which is thought to be the primary
VEGF signal sensor in ECs, activates directly
adhesion and PI3K/Akt signal pathways by triggering
adhesion kinase (FAK) [14]. VEGFRs can be targeted
and inhibited by blocking their molecules and
receptors in order to treat VEGFE/VEGFR-associated
disorders [15]. Angiogenesis inhibitors appear to
work best when combined with other treatments for
a variety of cancers because of their capacity to
prevent and delay tumor growth [16, 17]. VEGF
functions through tyrosine kinase receptors,

including VEGFR-1, VEGFR-2, and VEGFR-3. A
potential strategy for treating cancer is to target the
VEGF/VEGFR-2 pathway. Sunitinib, sorafenib,
lenvatinib and vandetanib, are the four medications
that entail VEGFR-2 inhibition, illustrating the
proven advantages of VEGFR-2 inhibitors [18-21].
Quinoline, a heterocyclic aromatic compound have
reportedly been employed as anticancer medicines to
treat different kinds of cancer. With an IC50 of 1.58
to 157 UM, the quinoline derivative demonstrated a
cytotoxic impact and suppressed the growth of NCI-
H226 lung cancer cells. Because these compounds
solely target cancer cells and do not affect healthy
cells, this condition shown that they can be active
agents against lung tumor [22]. Quinolin-4(1H)-one
derivatives are a versatile class of alkaloid in organic
chemistry that are known to have activity against
Plasmodium spp., the parasite that causes malaria.
These compounds also display other biological
activities, including, antiproliferative [23], antitumor
[24], antifungal [25], cytotoxic [26], antimycobacteril
[27], antioxidant [28], anti-allergic asthma [29],
anticancer [30], insecticidal [31] properties.
Investigation on novel small chemical compounds
containing quinolin-4(1H)-one scaffolds for their
ability to inhibit VEGFR-2 was motivated by
preliminary studies on the anti-tumor properties of
quinolin-4(1H)-one derivatives. Sorafenib, a standard
lung cancer inhibitor, and derivatives of quinolin-
4(1H)-one were used in a recent work to demonstrate
the binding conformation and mechanism of
VEGFR-2 using molecular docking analysis.

1. Methodology

2.1 Molecular Docking

The mechanism of the binding contact of proposed
quinolin-4(1H)-one compounds was investigated for
competitive and non-competitive suppression of
lung cancer enzymes, VEGFR-2 (KDR/Flk-1) [32] the
molecular docking procedure. The three dimensional
crystal structures of protein was taken from the
Protein Databank and designed quinolin-4(1H)-one
and standard sorafenib are given in figure 1.
Initially, Auto Dock and MGL technologies were
used to theoretically prepare the title proteins [33].
For ease of calculation, inhibitors, co-factors,
heteroatoms, and all water molecules were
eliminated for optimization [34]. The docking
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conformer with the lowest binding energy and the
highest  stability selected for  further
investigation.  Discovery = Studio  Visualization,
PyMol, and Auto Dock Vina [35], and other software

was

were utilized to display images of proteinsligand
complexes, their mechanisms, and the docking
positions  of  particular  Quinolin-4(1H)-one
derivatives against target enzymes

Sorafenib

Figure-1: Structural formula of Quinolin-4(1H)-one derivatives
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(Q1-Q10) and standard Sorafenib.

2.2 Design strategy

According to published pharmacophore modeling
and virtual screening study, the majority of VEGFR-2
inhibitors have four crucial pharmacophoric features.
The traits include:

(a) A flat heteroaromatic ring with a hydrogen
bond acceptor core that forms hydrogen bonds with
the NH group of crucial Cys919 (and in some cases
Glu917 were also binds by H-bond) in the ATP

binding domain (hinge region). (b) A core aromatic

system located in the linker area. (c) The DFG
domain is occupied by a hydrogen bond donor and
acceptor moiety (HBAHBD), it may be a urea or
amide group and it connects with ASP-1046 and
GLU-885 in the enzyme DFG motif. At this region
two H-bonds are formed CO group of amide or urea
and ASP-1046 and another H-bond between NH of
amide or urea and GLU-885. (d) A hydrophobic tail
at the end that is positioned inside the hydrophobic
allosteric pocket (Figure 2) [36-39].
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Figure-2: The essential pharmacophoric features of VEGFR-2 inhibitorsap
4(1H)-one derivatives (b).
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3. Results and Discussion

3.1 Molecular docking analysis of specific
compounds

Molecular docking modeling was utilized to examine
binding mechanism of active drugs (Q1-Q10) within
the active site of VEGFR-2 in contrast to Sorafenib.

Interaction between Q1 and VEGFR-2: The
docking results of compound Q1 against VEGFR2
showed binding energies of -11.62 kcal/mol and an
inhibition constant of 3.01 nM (nanomolar), as
shown in Table 1 [40, 41] .The compound Q1
bounded well with VEGFR-2 active site. Compound
Q1 showed interactions with the residue CYS-919,
GLU-885, ASP-1046, GLU-917, VAL-916, LEU-840,
LEU-889, LEU-1035, VAL-889, VAL-848 and ALA-
866 of VEGFR-2 active site. The urea (HBA-HBD)
and heteroaromatic region of compound Q1 form H-
bonds with the residue CYS-919 (O..NH, 1.6 A),
GLU-885 (NH....O, 2.2 A) and ASP-1046 (O....HN,
2.2 R) of enzyme as show in table 2 [37]. The said
compound also incorporated in T-alkyl, T -sigma and
weak Vander Waal interactions with GLU-917, VAL-
916, LEU-840, LEU-889, LEU-1035, VAL-889, VAL-
848 and ALA-866 [39]residues of Q1 compound
given in figure 3(E).

Interaction between Q2 and VEGFR-2: The best
inhibition against VEGFR-2 was demonstrated by
the docking pose of the chosen drug Q2, which had
binding energies of -14.65 kcal/mol and an
inhibition constant of 18.28 pM (picomolar), as
shown in table 1 [40]. The chosen chemical Q2 was
permitted to dock deep within the center core
formed by VEGFR-2's active rtesidues. The
mentioned chemical Q2's mechanism of interaction
with the VEGFR-2 enzyme revealed interactions with
CYS919, GLU-885, ASP-1046, GLU-917, PHE-918,
LEU-840, LEU-840, VAL916, PHE-1047, VAL-884,
VAL-899,AL-866, LEU-1035,LEU-1019 and CYS-
1045 of VEGFR-2 active site. The oxygen and
fluorine atom of flat heteroaromatic ring form
hydrogen bond with CYS-919 (O..NH, 1.7 &) [37],
so the residue CYS-919 is strongly bounded to the
flat heteroaromatic region of selected ligand by two
hydrogen bonds. The NH-group of urea region of the
ligand make hydrogen bond with GLU-885
(NH....O, 2.2 A). The nitrogen and oxygen atoms of

urea region (HBA-HBD) make also H-bonds with
ASP-1046 (O...NH, 1.8 A) residues [37]. Compound
Q2 make weak Vander Waal, msigma and m-alkyl
interactions with GLU-917, PHE918, LEU-840,
LEU-840, VAL916, PHE-1047, VAL-884, VAL-
899,AL-866, LEU-1035,LEU-1019 AND CYS-1045
[39] amino acids. Additionally, the selected ligand
Q2 also incorporated in T stacking with CYS-919
(0...0, 2.9 A) and ASP-1046 (O....0, 2.7 A)
residues of VEGFR-2 portrayed in figure 4(E).

Interaction between Q3 and VEGFR-2: Based on
the docking parameter, the title Q3 molecule was
found to interact with VEGFR-2 with an inhibition
constant of 1.06 nM (nanomolar) and a binding
energy value of -12.24 kcal/mol [36], given in Table
1. Within the VEGFR-2 active cavity, the molecule
Q3 was predicted to create a crucial interaction with
CYS919, LYS-868, ASP-1046, GLU-917, PHE918,
LEU-899, LEU-840, LEU-1035, VAL916, VAL-848,
ALA-866 and CYS-1045 of VEGFR:-2 active residues
of enzyme [37, 39]. Among these interactions, the
said ligand forms three hydrogen bonds with enzyme.
It makes one H-bond with CYS-919 (O..NH, 1.8 A)
at hinge region with oxygen atom of the ligand, and
two H-bonds with LYS-868 (O..NH, 1.9 A) and
ASP-1046 (O..NH, 1.9 A) at the DFG-Domain
region (HBA and HBD region) [37]. expressed in
table 2 [40]. GLU917 and PHE-918 interact with
fluorine atom at the hinge region. LEU-840 and
LEU-889 make Tsigma interactions with compound.
The residue CYS-1045 interact via T-sulfur bonding
with ligand in the active site. Other amino acids bind
via Tralkyl interactions with the Q3. The GLU-917
and PHE-918 make bonds with fluorine atom of flat
aromatic region (hinge region). Moreover, the said
compound Q3 also make malkyl bonds with VAL-
848, VAL916, LEU-1035 and ALA-866. CYS-1045
residue interact by esulfur interactions. It also make
T T stacking interactions with CYS-919 (O...O, 2.8
A), ASP-1046 (O...0, 2.5 A) and GLU-885 (O...O,
3.1 A) [37], shown in figure 5(E).

Interaction between Q4 and VEGFR-2: Based on
the docking parameter, it was found that the title
chemical Q4 bound to VEGFR-2 with an inhibition
constant of 229.29 pM (picomolar), as shown in
Table 1, and a binding energy value of -13.15
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kcal/mol [40]. Within the VEGFR-2 active cavity,
the molecule Q4 was predicted to create a crucial
contact with CYS-919, GLU-885, ASP-1046, GLU-
917, VAL916, LEU-840, LEU-1035, LEU-899, PHE-
1047, VAL-848, VAL-899, ALA-866, and CYS-1045
of VEGFR-2 active active residues of enzyme [37, 39].
These interactions include the formation of three
hydrogen bonds between the ligand and the enzyme.
It make one H-bond with CYS919 (O...NH, 1.7 &)
at hinge region, and two H-bonds with GLU-885
(NH....O, 2.1 A) and ASP-1046 (O...NH, 1.7 A) at
the DFG-Domain region (HBA and HBD region)
[37], represented in Table 2. The said compound Q4
also form weak Vander Waal, malkyl, msigma and
alkyl bonds with GLU-917, VAL916, LEU-840,
LEU-1035, LEU-899, PHE-1047, VAL-848, VAL
899, ALA-866, and CYS-1045 active residues of
VEGFR-2. Moreover, the ASP-1046 (O.....0, 2.4 A)
also form T T stacking with the selected ligand,
expressed in figure 6(E).

Interaction between Q5 and VEGFR-2: According
to Table 1, the binding positions of candidate ligand
Q5 demonstrated good inhibition against VEGFR-2
with binding energy value of -12.71 kcal/mol [40]
and an inhibition constant of 484.75 pM
(picomolar). According to the docking analysis, hit
compound Q5 has a high probability of bonding
with the target protein and becoming highly stable
inside the active pocket of the enzyme.The said
ligand form three hydrogen bonds with enzyme. It
make one H-bond with CYS-919 (O....HN, 1.8 A) at
hing region, and two H-bonds with GLU-885
(NH....O, 2.0 A) and LYS-868 (O...NH, 1.8 A) at
the DFG-Domain region (HBA and HBD region)
[37], demonstrated in Table 2. In addition, the
residue VAL-916, LEU-840 AND LEU-889 make
sigma bonds with Q4. Weak Vander Waal and
alkyl interactions with LEU-1035, ALA-866, VAL
848, VAL-899 and CYS-1045 amino acids further
stabilizes the complex. Besides, the CYS-919 (O....O,
3.2 A) and GLU-885 (0...0, 3.2 A) make mm
stacking with the receptor shown in figure 7(E)[37,
39, 42].

Interaction between Q6 and VEGFR-2: The title
ligand Q6 was shown to bind with VEGFR-2 based

on the docking parameter, with a binding energy

value of -11.31 kcal/mol [40] and an inhibition
constant of 5.10 nM (nanomolar), as shown in Table
1. Within the VEGFR:-2 active cavity, the molecule
Q6 was predicted to create a crucial contact with
ASP-1046, CYS-919, GLY-922, CYS-1045, VAL916,
LEU-1035, LEU-840, VAL-899, VAL-914, VAL-848,
and LYS-868 active residues of enzyme [37]. Among
these interactions, the selected ligand form three
hydrogen bonds with residue ASP-1046 (O...NH,
2.2 A), CYS919 (NH..O, 2.3 A) and GLY922
(O...HN, 2.6 &) [37] represented in Table 2.
Further, Q6 compound also make weak Vander
Waal, ™ -sigma, malkyl and alkyl bonds with CYS-
1045, VAL916, LEU-1035, LEU-840, VAL-899,
VAL914, VAL-848, and LYS-868 active residues of
VEGFR-2 expressed in figure 8(E). Additionally, the
CYS919 (O...0, 2.5 A) and ASP-1046 (O...O, 2.9
A) make 7 stacking with the receptor, expressed in
figure 8(E).

Interaction between Q7 and VEGFR-2: The title
ligand Q7 was shown to bind with VEGFR-2 with an
inhibition constant of 79.41 pM (picomolar) based
on the docking parameter, and binding energy value
of -13.78 kcal/mol [40] and given in Table 1. The
chemical Q7 was predicted to be present in the
VEGFR-2 active cavity and established a crucial
contact with CYS-919, GLU-885, ASP-1046, GLU-
917, PHE-918, PHE-1047, VAL-899, VAL916, LEU-
840, LEU-1035 and CYS-1045 [39] of VEGFR-2
active active residues of enzyme [37]. Among these
interactions, the said ligand forms three hydrogen
bonds with enzyme. It makes one H-bond with CYS-
919 (O...HN, 1.9 A) at hinge region with oxygen
atom, and two H-bonds with GLU-885 (NH....O, 2.3
A) and ASP-1046 (NH...O, 1.8 A) at the DFG-
Domain region (HBA and HBD region) [37],
represented in Table 2. It also form mm T-shaped
interactions with PHE-918 and PHE-1047 amino
acids. The GLU-917 make bond with fluorine atom
of flat aromatic region (hinge region). Moreover, the
said compound Q7 also make malkyl bonds with
VAL-899, VAL916, LEU-840, LEU-1035 and CYS-
1045 active amino acids of VEGFR-2 expressed in
figure 9(E).

Interaction between Q8 and VEGFR-2: Using
molecular docking, the method by which Q8 binds
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to the VEGFR-2 active site and its inhibitory effect
were examined, expressed in Table 1. The native
ligand had a 1.26 nM (nanomolar) inhibition
constant and an affinity score of -12.02 kcal/mol
[36]. The Q8 fully filled the cavity and was buried
deep within the VEGFR-2 active site. It established
H-bonds with crucial residues CYS-919 (O...HN, 2.6
A), GLU885 (NH...O, 2.2 A), and ASP-1046
(O...HN, 1.9 &) of receptor [37]. The finest position
of Q8 revealed the development of three hydrogen
bonds with the CYS-919 with oxygen of ATP-binding
region (Hinge region), GLU-885 and ASP-1046
DFG-Domain or HBA-HBD region (urea group of
selected ligand) depicted in [37] table 2. The GLU-
917 make bond with fluorine atom of flat aromatic
region (hinge region). The residue VAL-916 and
LEU-840 make Tesigma interactions with the flat
aromatic region and linker region. Additionally,
VAL-899, VAL-848, CYS-1045, LEU-1035, ALA-866
[39] bounded with ligand via 1-alkyl bonds figure
10(E).

Interaction between Q9 and VEGFR-2: To
determine the inhibitory action of the stated ligand
Q9 against VEGFR-2, the docking setup was
evaluated. The mentioned chemical Q9 had a high
affinity value of -11.58 kcal/mol and was completely
fitted within the VEGFR-2 active site [40] and an
inhibition constant of 3.26 nM (nanomolar) given in
Table 1. It was expected that compound Q9 would
significantly reduce VEGFR-2 activity and form a
crucial interaction with the receptor's active residues,
which are what give it its inhibitory effect. The
oxygen atom of hinge region bound with ASP-1046
(O...HN, 2.3 A) by hydrogen bond and act as

hydrogen bond acceptor. The oxygen motif of HBA-
HBD region involved in H-bonding with CYS-919
(O..NH, 2.4 A) and GLY922 (O..HN, 2.8 &) [37]
demonstrated in Table 2. The residue LYS-868 make
T-cation interactions with the hinge region of
selected ligand. Additionally, weak Vander Waal
forces, T-sigma and Tralkyl interactions were found
between the target ligand and active residues VAL-
848, VAL-916, LEU-840, LEU-1035, ALA-866, VAL-
914 of enzyme VEGFR-2 shown in figure 11(E).

Interaction between Q10 and VEGFR-2: Using
molecular docking, the method by which Q10 binds
to the VEGFR-2 active site and its inhibitory effect
were examined. Table 1 indicates that the native
ligand had an affinity score of -13.50 kcal/mol (40]
and an inhibition constant of 127.10 pM
(picomolar). The compound Q10 was entirely buried
within the VEGFR-2 active site and filled its cavity. It
demonstrated important H-bonds interactions with
key amino acids CYS-919 (O...HN, 1.74), GLU-885
(NH....O, 2.2 A) and LYS-868 (O...HN, 2.4 A) of
receptor [37, 39]. The best pose of compound
demonstrated the formation of three hydrogen
bonds, the CYS-919 with oxygen of ATP-binding
region (Hinge region), GLU-885 and LYS-868 DFG-
Domain or HBA-HBD region (urea group of selected
ligand) depicted in [37] table 2. The GLU-917 and
PHE918 make bond with fluorine atom of flat
aromatic region (hinge region). The residue VAL916
LEU-889 and LEU-840 make msigma interactions
with ligand. VAL-899, VAL-848, CYS-1045, LEU-
1035, ALA-866 bounded with ligand via m-alkyl
bonds. Moreover, CYS-919 (O....0, 3.0 A) make = 1
stacking with ligand figure 12(E)

Table 1. Binding energies in (kcal/mol) and inhibition constant of compounds Q1-Q10 and Sorafenib with

VEGFR-2

Compounds | Binding Energy (kcal/mol) | Inhibition Constant of

Q1 -11.62 3.01 nM

Q2 -14.65 18.28 pM

Q3 -12.24 1.06 nM

Q4 -13.15 229.29 pM

Q5 -12.71 484.75 pM

Q6 -11.31 5.10 nM

Q7 -13.78 79.41 pM
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Q8 -12.02
Q9 -11.58
Q10 -13.50
Sorafenib -15.19

1.26 nM

3.26 nM

127.10 pM
3.33 pM

. Table 2. Residues involved in interactions and their distances of selected compounds with VEGFR-2

Compounds [Interacting amino acids Interactions Types of interactions Distances(A)

Q1 CYS-919, GLU-885, ASP-1046  [O..HN,NH...O,O..NH |[H-Bonding 1.6,2.2,2.2

) CYS919, GLU-885, ASP-1046  |O...HN,NH...O, O..NH |H-Bonding 1.7,2.2,1.8
CYS919, ASP-1046 0..0,0..0 T&TT interaction 2.9,2.7

Q3 CYS919, ASP-1046, LYS868 O..HN, O..HN, O..HN  |[H-Bonding 1.8,19,2.2
CYS-919, ASP-1046 0...0, 0..0 T interaction 2.8,2.5
CYS-919, GLU-885, ASP-1046 |O...HN,NH...O, O..NH |H-Bonding 1.7,2.1,1.7

Q4 IASP-1046 0...0 T&TT interaction 2.4

Q5 CYS-919, GLU-885, LYS-868 O..HN,NH...O, O...HN  |[H-Bonding 1.8,2.0,1.8
CYS919, GLU-885 0...0, 0...0 T&TT interaction 3.2,3.2

06 CYS919, GLY-922, ASP-1046 NH...O, O..HN, O...HN  [H-Bonding 2.3,2.6,2.2
Asp-1046 0O...0 T interaction 2.5,2.9

Q7 CYS-919, GLU-885, ASP-1046 |[O...HN, NH...O, O...HN  |[H-Bonding, 19,2.3,1.8

Q8 CYS-919, GLU-885, ASP-1046 |O...HN,NH...O, O..HN  |H-Bonding 2.6,22,19

Q9 CYS919, GLY-922, ASP-1046 [O..HN, O...HN, O...HN  |H-Bonding 2.4,2.8,2.3

Q10 CYS919, GLU-885, LYS-868  |O..HN,NH..O, O.. HN H-Bonding 1.7,2.2,2.4
CYS919 0...0 T-TT interaction 3.0

S

“«

hydrophobic bonding, and (E) 2Dinteractions.

Figure-3: Binding poses of Q1 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
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Figure-4: Binding poses of Q2 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions.
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Figure-5: Binding poses of Q3 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions.
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Figure-6: Binding poses of Q4 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions

Figure-7: Binding poses of Q5 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions
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Figure-8: Binding poses of Q6 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions

Figure9: Binding poses of Q7 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions
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Figure-10: Binding poses of Q8 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions

Figure-11: Binding poses of Q9 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions
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Figure-12: Binding poses of Q10 with VEGFR-2, (A) complex, (B) 3D interactions, (C) H-bonding, (D)
hydrophobic bonding, and (E) 2Dinteractions

4. Conclusion

In conclusion, Quinolin-4(1H)-one is a crucial
scaffold in the field of drug development because of
its strong anticancer properties and distinct mode of
action. It has become more well-known in recent
years and is the basis for a wide range of
pharmacological products. Its importance has been
emphasized by the convincing outcomes seen in
many research, particularly when it comes to cancer
treatment. Numerous Quinolin-4(1H)-one
compounds have already entered clinical trials.
Quinolin-4(1H)-one  derivatives have  become
intriguing options in the hunt for novel anticancer
medications because of their diverse chemical
structures and biological action. This article shows
the inhibition action of Quinolin-4(1H)-one
derivatives on VEGFR-2 for treatment of lung
cancer.

Docking against the PDB-derived crystal structure of
VEGFR-2 was done, and the target proteins' binding
interactions and docking scores with the chosen
variants  were analyzed [43].The screening
compounds that were selected showed a similar
docking score to the control inhibitors that were
used [44]. The results of the docking studies
demonstrated that the drugs examined, which ranged
from Q1 to Q10 (-11.31-14.65 kcal/mol), exhibited
good inhibitory efficacy against VEGFR-2 (shown in
Table 1), comparative to Sorafenib (-15.19 kcal/mol).
Overall results shows that Q2 is most active and Q6
is least active inhibitor among all ten selected ligands

against VEGFR-2. These compounds were developed
as type-ll inhibitors after a thorough SAR analysis
[45]. According to these results, quinolin-4(1H)-one
derivatives may be a strong candidate to be taken
into account while creating new, potent VEGFR-2
inhibitors.
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