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Ovarian cancer remains a major global health challenge, highlighting the need for
the discovery of novel therapeutic agents targeting cancer-associated molecular pathways.
The present study aimed to design and computationally evaluate a series of imidazolidine
derivatives (AM1-AM12) as potential inhibitors of the ovarian cancer-associated target
protein 7B6F. The designed compounds were subjected to an integrated in silico evaluation
comprising molecular docking, physicochemical property analysis, drug-likeness assessment,
ADMET prediction, and protein-ligand interaction analysis. Molecular docking was performed
to estimate the binding affinity of the designed derivatives toward the target protein. The
compounds exhibited docking scores ranging from “7.1 to “9.9 kcal/mol, indicating favorable
binding interactions. Among the evaluated derivatives, AM8, AM9, AM6, and AM7 showed
the strongest binding affinities, with their binding modes supported by hydrogen-bonding,
hydrophobic, and electrostatic interactions with key amino acid residues within the target
binding site. Physicochemical profiling demonstrated that most derivatives possessed acceptable
molecular weight, lipophilicity, hydrogen-bonding capacity, and molecular flexibility. ADMET
prediction indicated high gastrointestinal absorption for all evaluated compounds, although
variations in other pharmacokinetic parameters were observed among the derivatives. Drug-
likeness analysis further showed that most compounds complied with established Lipinski,
Veber, and Egan criteria, with minimal rule violations. Based on the combined docking,
ADMET, physicochemical, and drug-likeness profiles, AM7, AM8, and AM9 were identified
as the most promising candidates. Overall, the integrated computational findings suggest that
these imidazolidine derivatives may serve as potential lead molecules for ovarian cancer drug
discovery and warrant further molecular optimization and experimental validation to confirm
their anticancer activity.

Keywords: ADMET profiling, Drug-likeness, Molecular docking, Ovarian cancer,
Pharmacokinetics, Structure-based drug design.

Vol. 23(3), p. 1277-1288

Ovarian cancer remains one of the most
frequently diagnosed malignancies in women
worldwide and constitutes a significant global
health burden due to its high incidence and
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mortality rates. It originates from the abnormal
and uncontrolled proliferation of epithelial cells
within ovarian tissue,' commonly arising from
the surface epithelium. Molecular biomarkers
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such as estrogen receptor (ER),? progesterone
receptor (PR),* and human epidermal growth factor
receptor 2 (HER2), play a crucial role in disease
classification,’ prognosis, and the development
of targeted therapies. Despite considerable
progress in diagnostic techniques and therapeutic
interventions,’ the effective management of ovarian
cancer is still limited by factors such as tumor
metastasis,” recurrence, and the emergence of
drug resistance. In this context,® structure-based
drug design has gained prominence as a rational
and efficient strategy for the discovery of novel
anticancer agents. This approach focuses on the
identification and structural characterization of
specific biomolecular targets involved in tumor
progression. The protein structure available in
the Protein Data Bank under PDB ID: 7B6F has
recently attracted interest as a promising target
for computational drug discovery. Proteins of
this class are typically involved in enzymatic
or regulatory mechanisms that govern essential
cellular functions,’ including cell proliferation,
programmed cell death (apoptosis), and metabolic
homeostasis, which are often dysregulated
in cancerous conditions. The well-resolved
three-dimensional architecture of the 7B6F
protein, along with its defined active binding
pocket,'® makes it highly suitable for molecular
docking and ligand interaction studies. The
binding cavity of this protein comprises critical
amino acid residues capable of establishing
hydrogen bonding,' hydrophobic contacts, and
electrostatic interactions with candidate ligands.
These molecular interactions play a pivotal role
in stabilizing protein—ligand complexes and
directly influence binding affinity and specificity.
Therefore, evaluating the interaction patterns
between small molecules and the 7B6F protein
can provide valuable insights into the rational
design of potent inhibitory compounds with
anticancer potential. Targeting proteins involved
in tumor growth and survival signaling pathways
represents a promising therapeutic approach in
ovarian cancer treatment. Proteins structurally or
functionally analogous to 7BOF are often associated
with key oncogenic pathways,'? including PI3K/
AKT signaling,"* MAPK cascades,'* and apoptosis
regulation. Modulation or inhibition of these
pathways can effectively suppress tumor cell
proliferation,' induce apoptotic cell death, and
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limit metastatic progression. In this regard,
molecular docking studies employing the 7B6F
protein serve as an essential preliminary step for
the identification of potential lead compounds.
The present investigation emphasizes the in silico
assessment of synthesized compounds through
docking analysis against the 7B6F protein. By
evaluating parameters such as binding affinity,'
interaction profiles,'” and physicochemical
characteristics,'® this study aims to identify
promising lead molecules with potential anticancer
activity. Furthermore, proteins selected from
structural databases like the Protein Data Bank,
including 7B6F, are often implicated in diverse
biological processes relevant to cancer progression,
such as cellular proliferation, survival signaling,
apoptotic pathways, inflammatory responses,' and
enzyme-mediated metabolic regulation. If the 7B6F
protein is functionally associated with oncogenic
enzymes or signaling mediators, its inhibition could
contribute to the suppression of tumor growth.
Molecular docking investigations, such as those
conducted with AM-series derivatives, provide
valuable insights into the binding efficiency and
inhibitory potential of these compounds, thereby
facilitating the identification of novel therapeutic
candidates for ovarian cancer management.

MATERIALS AND METHODS

Materials

The link between the target receptor,
the anticipated lead chemical molecule,” and
its protein receptors is often investigated using
docking in modern drug research. The study was
conducted electronically using computational
techniques. ADMET Prediction in Silico to
forecast their pharmacokinetic profiles,” the best
medications selected from molecular docking
studies were evaluated for ADME characteristics.
The sketch tool in Discovery Studio is used to
create the molecules in two and three dimensions.
The compound was created in Marvin Sketch,
optimized in three dimensions, and saved in SDF
format.
Methods
Protein Preparation
The 7B6F Protein: Structural and Functional
Insights

The 7B6F protein refers to a protein
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structure available in the Protein Data Bank (PDB
ID: 7B6F) given in figure 1, which is associated
with enzymatic or regulatory roles depending on
its biological context. Proteins like 7B6F are often
investigated in structure-based drug design due
to their defined three-dimensional conformations
and potential involvement in disease-related
pathways. Although the exact biological function
of the 7B6F protein depends on its annotation,* it
typically represents a targetable macromolecule
whose active site can accommodate small-molecule
ligands. Such proteins are frequently used in
molecular docking studies to evaluate binding
affinity and interaction mechanisms of novel
compounds.
Protein Preparation of 7B6F for Molecular
Docking in Ovarian Cancer Studies

Protein preparation is a critical step in
structure-based drug design. The three-dimensional
structure of the target protein (PDB ID: 7B6F)
must be optimized to reflect its biologically
active form prior to ligand interaction studies.
Improper preparation can lead to inaccurate
binding predictions and misinterpretation of results.
Following structure cleaning, missing hydrogen
atoms were added to the protein to correctly
represent protonation states under physiological
conditions. This step is essential for accurate
modeling of hydrogen bonding and electrostatic
interactions during docking. The protonation
of residues such as lysine,” arginine,* aspartic
acids,” and glutamic acid were assigned based on
physiological pH (~7.4). Subsequently, the protein
structure was subjected to energy minimization to
relieve steric clashes and optimize bond geometries.
This process ensures that the protein adopts a stable
conformation suitable for docking analysis. Force
fields such as OPLS or AMBER are commonly
employed for this purpose. The prepared protein
was then analyzed to identify the active binding
site. This was achieved either by selecting the
coordinates of the co-crystallized ligand binding
pocket or by using computational tools for binding
site prediction. Key amino acid residues, including
LYS36, VAL37, THR38, THR39, VAL40, and
ARGS50, were identified as part of the active site
region based on structural and docking studies.
Finally, a grid box was generated around the
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active site to define the docking region. The grid
dimensions were carefully chosen to encompass
all critical residues involved in ligand binding
while avoiding unnecessary regions of the protein
structure. The prepared and optimized protein
structure was then used for subsequent molecular
docking studies of the synthesized compounds. In
conclusion, proper preparation of the 7B6F protein
ensures reliable docking simulations by maintaining
structural integrity,*® correct protonation states, and
accurate representation of the binding site. This
step is essential for identifying potential inhibitors
and understanding ligand—protein interactions in
Ovarian cancer drug discovery.
Preparation of ligand

For chemical structures, Chem Draw was
used to sketch, which were then converted into
three-dimensional structures. The ligands’ overall
energy-minimized Potential of stereoisomers were
kept, and the refined ligands were stored in Maestro
format. The derivatives of Imidazolidine ring and
its substituted scaffolds with IUPAC names were
used as ligands mention in Figure 2 for the docking
study.

Fig. 1. Three-dimensional structure of the NUDTS5
protein (PDB ID: 7B6F), illustrating the molecular
target selected for computational investigation in the
context of cancer-related drug discovery
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RESULTS

Comparative Analysis of Physicochemical
Properties

The physicochemical properties of
the synthesized molecules (AM1-AM12) were
systematically evaluated to determine their drug-
likeness and suitability for further development.
Key parameters, including rotatable bonds,
hydrogen bond donors and acceptors, molar
refractivity (MR), topological polar surface
area (TPSA), and lipophilicity indices (iLOGP,
XLOGP3, WLOGP, and MLOGP), were analyzed.
The number of rotatable bonds ranged from 8 to 11,
indicating moderate molecular flexibility among
all compounds. Most molecules exhibited 8—9
rotatable bonds, suggesting a favorable balance
between conformational adaptability and structural
rigidity. However, AM10 showed the highest
number of rotatable bonds (11), which may lead
to increased flexibility and potentially reduced
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binding specificity. Hydrogen bonding capacity
plays a crucial role in ligand-receptor interactions.
The number of hydrogen bond acceptors ranged
from 4 to 6, while hydrogen bond donors varied
between 2 and 3. All compounds complied with
Lipinski’s rule of five, indicating good oral
bioavailability potential. Notably, AMS5 exhibited
a slightly higher number of hydrogen bond
donors, which may enhance binding interactions
but could also reduce membrane permeability.
Molar refractivity values ranged from 116.56 to
135.07, reflecting acceptable molecular volume
and polarizability across all compounds. AM2 and
AMBG6 showed the highest MR values, suggesting
enhanced interaction potential due to increased
polarizability, whereas AM7 displayed the lowest
value, indicating a relatively smaller molecular
size. The topological polar surface area (TPSA)
values ranged from 65.96 to 111.78 A2. Compounds
such as AM1, AM3, AM4, AM7, and AM9
exhibited TPSA values below 90 A2, indicating
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Fig. 2. Design strategy of the imidazolidine scaffold and its substituted derivatives investigated in the present
study
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good membrane permeability and potential for
blood-brain barrier penetration. In contrast, AM2
and AM6 showed higher TPSA values (>100 A?),
which may limit their permeability. Lipophilicity
is a critical determinant of drug absorption and
distribution. The evaluated LogP values indicated
that most compounds fall within the acceptable
range. However, AM3 and AM4 exhibited
relatively higher lipophilicity (XLOGP3 = 5.52),
which may lead to poor aqueous solubility. On
the other hand, AM 10 showed lower lipophilicity,
suggesting better solubility but possibly weaker
membrane interaction. Compounds such as AM1,
AMS, AM7, and AM9 demonstrated balanced
lipophilicity, which is desirable for optimal
pharmacokinetic behavior. All compounds satisfied
Lipinski’s rule of five, indicating favorable
drug-like characteristics. Among the studied
molecules, AM1, AM7, and AM9 demonstrated
the most balanced physicochemical profiles,
combining optimal lipophilicity, permeability, and
molecular flexibility. In contrast, AM2 and AM6
may require structural optimization to improve
permeability, while AM3 and AM4 may need
modification to reduce excessive lipophilicity. In
conclusion, the results suggest that AM1, AM7,
and AMO9 are promising lead candidates for further
investigation, as they exhibit a favorable balance
of physicochemical properties essential for drug
development.
Comparative Analysis of ADMET Properties
The absorption, distribution, metabolism,
and excretion (ADMET) profiles of the synthesized
molecules (AM1-AM12) were evaluated to assess
their pharmacokinetic behavior and potential
suitability as drug candidates. Key parameters,
including gastrointestinal (GI) absorption, blood—
brain barrier (BBB) permeability, P-glycoprotein
(P-gp) substrate specificity, cytochrome P450 (CYP)
enzyme inhibition, and skin permeability (log Kp),
were systematically analyzed. Comparative table
containing GI absorption; BBB permeant; Pgp
substrate; CYP1A2 inhibitor; CYP2C19
inhibitor; CYP2C9 inhibitor; CYP2D6 inhibitor;
CYP3A4 inhibitor for AM1-AM12 was given
in table 2. All compounds demonstrated high
gastrointestinal (GI) absorption, indicating
favorable oral bioavailability and efficient
uptake within the gastrointestinal tract. This
uniformity suggests that all molecules possess
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suitable physicochemical characteristics for oral
administration. Blood—brain barrier permeability
analysis revealed that AM1, AM3, AM4, AM7,
and AM9 are predicted to be BBB permeant,
suggesting their potential to penetrate the central
nervous system (CNS). In contrast, AM2, AMS,
AM6, AMS8, and AM10 were predicted to be non-
permeant, indicating limited CNS exposure. This
distinction is particularly important depending on
whether central or peripheral therapeutic activity
is desired. The interaction with P-glycoprotein
(P-gp), an important efflux transporter, showed
that most compounds are non-substrates, except
AMS5, AM9, and AM10, which are predicted
to be P-gp substrates. This suggests that these
molecules may be subject to efflux, potentially
reducing intracellular drug concentration and
overall efficacy. Cytochrome P450 enzyme
inhibition profiling indicated that none of the
compounds inhibit CYP1A2, which is favorable
as it reduces the likelihood of metabolic drug—drug
interactions through this pathway. However, most
compounds were predicted to inhibit multiple
CYP isoforms, particularly CYP2C19, CYP2C9,
and CYP3A4, which are key enzymes involved
in drug metabolism. Notably, AM2 and AM6
did not inhibit CYP2D6, whereas the remaining
compounds showed inhibitory activity toward
this isoform. Interestingly, AM10 did not inhibit
CYP2C19, distinguishing it from the other
molecules. The broad CYP inhibition profile
observed in most compounds may raise concerns
regarding potential drug—drug interactions
and metabolic liabilities. Skin permeability,
represented by log Kp values, ranged from —5.13
to —6.7 cm/s, indicating generally low transdermal
permeability for all compounds. Among them,
AM3 and AM4 exhibited relatively higher
permeability (—5.13 cm/s), while AM10 showed
the lowest permeability (6.7 cm/s), suggesting
minimal dermal absorption. The ADMET analysis
suggests that all compounds possess favorable oral
absorption characteristics. Compounds AM 1, AM3,
AM4, and AM7 demonstrated a desirable balance
of BBB permeability and non-substrate behavior
toward P-gp, indicating efficient distribution
potential. However, the widespread inhibition of
CYP enzymes across most compounds highlights
a need for careful optimization to minimize
metabolic interactions. Additionally, compounds
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such as AMS, AM9, and AM 10 may require further
modification to overcome P-gp-mediated efflux. In
conclusion, AM1, AM3, AM4, and AM7 emerge
as promising candidates based on their balanced
ADMET profiles, while other compounds may
require structural refinement to improve metabolic
stability and reduce transporter-related limitations.
Comparative Analysis of Drug-Likeness and
Bioavailability

The drug-likeness properties of the
synthesized molecules (AMI-AM12) were
evaluated using multiple established rules,
including Lipinski, Ghose, Veber, Egan, and
Muegge filters, along with bioavailability score
assessment. Comparative table containing Lipinski
#violations; Ghose #violations; Veber #violations;
Egan #violations; Muegge #violations and
Bioavailability Score for AMI-AM12 was
given in table 3. These parameters are essential
for predicting the suitability of compounds as
orally active drug candidates. All the studied
molecules exhibited zero violations of Lipinski’s
rule of five, indicating favorable physicochemical
characteristics such as optimal molecular weight,
lipophilicity, and hydrogen bonding capacity.
This strongly suggests that all compounds possess
good potential for oral bioavailability. The Ghose
filter analysis revealed that most compounds
complied with the criteria, except AM2, AM3,
AM4, and AM6, each showing one violation. These
deviations may be attributed to slight variations
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in molecular weight, molar refractivity, or logP
values; however, a single violation is generally
considered acceptable and does not significantly
compromise drug-likeness. In terms of the Veber
rule, which evaluates molecular flexibility and polar
surface area, all compounds showed no violations
except AM10, which exhibited one violation. This
suggests that AM10 may have slightly reduced
oral bioavailability due to increased flexibility or
polar surface area. The Egan filter results indicated
no violations across all compounds, supporting
favorable passive membrane permeability and
absorption characteristics. Similarly, the Muegge
rule showed that most compounds comply
well, with the exception of AM3 and AM4,
each displaying one violation. These minor
deviations suggest the need for slight structural
optimization but do not significantly diminish
their overall potential. The bioavailability score
was consistent across all compounds, with a value
of 0.55, indicating a moderate probability of oral
bioavailability. This uniformity suggests that all
molecules share comparable pharmacokinetic
potential in terms of systemic availability. The
analysis demonstrates that the majority of the
compounds exhibit strong compliance with
multiple drug-likeness filters, reinforcing their
suitability as drug candidates. In particular, AM1,
AMS5, AM7, AMS, and AM9 showed no violations
across all evaluated rules, indicating highly
favorable drug-like characteristics. Compounds

Table 3. Comparative drug-likeness profiles of the designed imidazolidine derivatives (AM1-AM12), including
the number of violations of Lipinski, Ghose, Veber, Egan, and Muegge criteria, together with the predicted
bioavailability score

Comp. Lipinski Ghose Veber Egan Muegge Bioavailability
Code #violations #violations #violations #violations #violations Score
AM1 0 3 1 0 0 0.55
AM2 0 1 1 0 0 0.55
AM3 0 1 1 0 0 0.55
AM4 0 1 0 0 0 0.55
AMS5 0 1 1 1 0 0.55
AM6 0 1 0 0 0 0.55
AM7 0 1 0 0 0 0.55
AMS 0 1 0 0 0 0.55
AM9 0 1 0 0 0 0.55
AMI10 0 0 0 0 0 0.55
AMI11 0 1 0 0 0 0.55
AMI12 0 0 0 0 0 0.55
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AM2, AM3, AM4, and AM6 presented minor
deviations in the Ghose and Muegge criteria, while
AMI10 showed a single violation in the Veber
rule, suggesting a potential need for structural
refinement. In conclusion, the findings highlight
that most of the synthesized molecules possess
desirable drug-likeness properties with minimal
violations, supporting their further consideration
in drug development studies. Among them, AM1,
AMS, AM7, AM8, and AM9 emerge as the most
promising candidates based on their complete
compliance with all evaluated criteria.
Comparative Analysis of Molecular Docking
and Binding Interactions

The molecular docking analysis of
the synthesized derivatives (AM1-AM12) was
performed to evaluate their binding affinity and
interaction patterns within the active site of the
target protein. The analysis included amino acid
interactions, hydrophobicity profiles, pKa values,

average isotropic displacement, and docking
scores. All compounds demonstrated interactions
with a highly conserved set of amino acid residues,
including LYS36, VAL37, THR38, THR39,
VALA40, VAL41,ALA42, THR43, PRO44, GLY45,
GLN46, GLY47, PRO48, ASP49, and ARG50. The
consistency of these interacting residues suggests
that all derivatives bind within a similar active site
region and follow a comparable binding mode. In
the case of AM1, additional interactions extending
up to residues such as GLN52, GLUS53, VAL54,
and SER55 were observed, indicating slightly
enhanced binding coverage within the active
pocket.

The hydrophobicity profile of interacting
residues revealed a balanced distribution of
hydrophobic and hydrophilic amino acids.
Residues such as VAL37, VAL40, VAL41, and
ALA42 contributed to hydrophobic interactions,
while polar and charged residues including LY S36,

Table 4. Predicted molecular docking interactions of the designed imidazolidine derivatives (AM1-AM12) with
the selected target protein (PDB ID: 7B6F), showing the interacting amino acid residues and corresponding
ligand—protein interaction profiles.

Comp. Name of Amino acid Molecular
Code Docking
Score

AM-1 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -1.7
GLN46;GLY47;PRO48;ASP49;ARG50;PRO51GLN52;GLU53;VAL54;SER55

AM -2 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -8.8
GLN46;GLY47;PRO48;ASP49;ARG50

AM -3 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; 7.1
GLN46;GLY47;PRO48;ASP49;ARG50

AM -4 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -8.8
GLN46;GLY47;PRO48;ASP49;ARG50

AM-5 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -9.4
GLN46;GLY47;PRO48;ASP49;ARG50

AM -6 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -9.5
GLN46;GLY47;PRO48;ASP49;ARG50

AM-7 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -9.5
GLN46;GLY47;PRO48;ASP49;ARG50

AM -8 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -9.9
GLN46;GLY47;PRO48;ASP49;ARG50

AM-09  LYS36;VAL37,THR38;THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -9.6
GLN46;GLY47;PRO48;ASP49;ARG50

AM-10  LYS36;VAL37,THR38;THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -8.9
GLN46;GLY47;PRO48;ASP49;ARG50

AM-11 LYS36;VAL37,THR38; THR39;VAL40;VAL41;ALA42;THR43PRO44;GLY45; -6.8
GLN46;GLY47;PRO48;ASP49;ARG50

AM-12  VAL37;THR38;THR39;VAL40;VAL41;ALA42; THR43PRO44;GLY45;GLN46; -9.9

GLY47;PRO48;ASP49;ARG50
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ASP49, ARG50, and GLN46 facilitated hydrogen
bonding and electrostatic interactions. This
combination of interactions is crucial for stabilizing
ligand—protein complexes and enhancing binding
affinity. The pKa values of key residues, particularly
lysine (10.4), arginine (12), and aspartic acid (3.9),
indicate the presence of both acidic and basic
environments within the binding pocket, which
may support diverse interaction mechanisms such
as ionic bonding and hydrogen bonding. The
average isotropic displacement values ranged
from approximately 35 to 83, suggesting moderate
flexibility within the binding region, which may
accommodate ligand binding without significant
structural distortion. The docking scores ranged
from —7.1 to —9.9 kcal/mol, indicating varying
binding affinities among the compounds. Among
all derivatives, AMS exhibited the highest binding
affinity (—9.9 kcal/mol), followed by AM9 (-9.6
kcal/mol), AM6 and AM7 (-9.5 kcal/mol each),
and AMS5 (9.4 kcal/mol). These compounds
demonstrate strong and stable interactions with
the target protein. In contrast, AM3 showed the
lowest binding affinity (7.1 kcal/mol), indicating
comparatively weaker interaction. AM1 also
exhibited a relatively moderate docking score (7.7
kcal/mol), despite interacting with a larger number
of residues. Interestingly, compounds with stronger
docking scores generally maintained consistent
interaction patterns with key active site residues,
suggesting that binding affinity is influenced more
by interaction strength and orientation rather
than the number of interacting residues alone.
Additionally, the presence of both hydrophobic and
polar interactions appears to play a significant role
in enhancing docking performance. In conclusion,
the molecular docking results indicate that AMS,
AM9, AM6, and AM7 are the most promising
candidates due to their superior binding affinities
and stable interaction profiles. Compounds such
as AMS also demonstrate strong potential, while
AM1 and AM3 may require structural optimization
to improve their binding efficiency. Overall, the
findings highlight the importance of balanced
hydrophobic and electrostatic interactions in
achieving optimal ligand—protein binding. Name
of Amino acid, molecular docking of Design of
imidazolidine and its substituted scaffolds by the
targeted proteins was given in table 4.
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DISCUSSION

The present study employed an integrated in
silico approach to evaluate the therapeutic potential
of designed imidazolidine derivatives (AMI1—
AM12) against the selected target protein (PDB
ID: 7B6F). Molecular docking, physicochemical
profiling, ADMET prediction, drug-likeness
assessment, and structural interaction analysis
were collectively used to prioritize compounds
with favorable computational characteristics.
The integration of these approaches provided a
broader assessment of the designed derivatives;
however, the findings should be interpreted within
the limitations inherent to computational drug-
discovery studies. Molecular docking analysis
indicated that all compounds interacted within a
well-defined active-site region involving conserved
residues, including LYS36, VAL37, THR3S,
THR39, VAL40, ALA42, GLN46, ASP49, and
ARGS50. The recurrence of these residues across the
ligand series suggested a broadly similar binding
orientation. The calculated docking scores ranged
from “7.1 to “9.9 kcal/mol, with AM8, AM9,
AMG6, and AM7 showing comparatively favorable
predicted binding affinities. These results suggest
that these compounds may have a higher propensity
to interact with the target protein; however, docking
scores should not be interpreted as direct evidence
of biological potency or inhibitory activity. Docking
algorithms provide an estimation of ligand—protein
binding under defined computational conditions
and may not fully account for protein flexibility,
solvent effects, entropic contributions, induced-fit
effects, or the dynamic nature of ligand binding.
The predicted interactions involved a combination
of hydrogen bonding, hydrophobic contacts, and
electrostatic interactions. Hydrophobic residues
such as VAL37, VAL40, and ALA42 appeared
to contribute to non-polar contacts, whereas
residues including LYS36, GLN46, ASP49, and
ARGS50 participated in polar or electrostatic
interactions. The coexistence of hydrophilic
and hydrophobic contacts may contribute to
ligand stabilization within the predicted binding
pocket. Nevertheless, the presence of a particular
interaction in a docking pose does not necessarily
confirm that the interaction is maintained under
physiological conditions. Experimental structural
studies or molecular dynamics simulations
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would therefore be valuable for determining the
persistence and stability of these interactions.
The physicochemical evaluation showed that
most derivatives exhibited properties compatible
with commonly recognized drug-like chemical
space. Parameters related to molecular flexibility,
hydrogen-bonding capacity, molar refractivity,
TPSA, and lipophilicity were generally within
acceptable ranges. Compounds with relatively
lower TPSA and balanced lipophilicity may have
an improved probability of passive membrane
diffusion. However, physicochemical descriptors
alone cannot reliably predict cellular permeability,
bioavailability, or tissue distribution. In particular,
the predicted permeability of a compound may
be influenced by factors such as transporter
activity, membrane composition, ionization
state, metabolism, and protein binding, which
are not completely represented by conventional
property-based assessments. ADMET prediction
indicated high gastrointestinal absorption for all
compounds, suggesting a potentially favorable
oral absorption profile. However, these findings
represent computational predictions rather than
experimentally measured pharmacokinetic
parameters. The observed differences in blood—
brain barrier permeability may have therapeutic
implications depending on the intended site
of action, but BBB penetration should not
automatically be regarded as beneficial. For an
ovarian cancer-directed therapeutic, unnecessary
central nervous system exposure could potentially
increase the risk of off-target effects. Therefore,
peripheral restriction may be advantageous for
some candidates, whereas CNS penetration would
only be desirable when supported by a specific
therapeutic rationale. Most compounds were
predicted to be non-substrates of P-glycoprotein,
which may indicate a lower likelihood of
transporter-mediated efflux. Nevertheless, these
predictions cannot exclude transporter interactions
in biological systems. Similarly, the predicted
interactions with CYP enzymes, particularly
CYP2C19, CYP2C9, and CYP3A4, should
be considered cautiously. CYP inhibition may
influence systemic exposure and could potentially
result in drug—drug interactions. Therefore,
the favorable ADMET profile predicted for the
compounds should not be considered definitive
evidence of pharmacokinetic safety. Experimental
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enzyme inhibition, microsomal stability, transporter
studies, and animal pharmacokinetic investigations
would be necessary to confirm these predictions.
Drug-likeness analysis showed that most
compounds complied with Lipinski, Veber, and
Egan criteria, with only minor deviations observed
for selected derivatives. These results support their
compatibility with commonly used oral drug-
development guidelines. However, compliance
with drug-likeness rules does not guarantee
efficacy, safety, adequate exposure, or clinical
developability. Such rules are primarily filtering
tools and should therefore be used in combination
with biological, pharmacokinetic, and toxicological
evidence rather than as independent indicators of
therapeutic success. When the overall computational
findings were considered collectively, AMI,
AM3, AM4, and AM7 demonstrated a favorable
balance of physicochemical and pharmacokinetic
characteristics, whereas AM8 and AM9 showed
superior predicted docking performance. AM7 was
particularly notable because of its comparatively
balanced binding, ADMET, and drug-likeness
characteristics. Thus, AM7, AM8, and AM9
may be considered prioritized candidates for
subsequent investigation. Importantly, the
ranking of these compounds depends on the
weighting of different computational parameters;
a compound with the strongest docking score
may not necessarily represent the most suitable
lead when pharmacokinetic, toxicity, synthetic
accessibility, and selectivity characteristics are
considered simultaneously. This provides an
alternative interpretation of the present findings
and emphasizes that lead selection should not rely
solely on docking affinity.

CONCLUSION

The present in silico investigation
provided a computational assessment of
imidazolidine derivatives (AM1-AM12) against
the selected protein target (PDB ID: 7B6F) using
molecular docking, physicochemical profiling,
ADMET prediction, drug-likeness evaluation,
and structural interaction analysis. The docking
results showed that AM8, AM9, AM6, and AM7
exhibited comparatively favorable predicted
binding affinities, with interactions involving key
residues within the target binding site. Among
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the evaluated compounds, AM1, AM3, AM4,
and AM7 demonstrated relatively balanced
physicochemical and predicted pharmacokinetic
characteristics, while AM7 showed an overall
favorable computational profile when the different
parameters were considered collectively. Based on
the integrated computational findings, AM7, AMS,
and AM9 can be prioritized as lead candidates for
further investigation, rather than being considered
confirmed therapeutic agents. The present results
provide a rational basis for further structural
optimization and experimental evaluation of the
imidazolidine scaffold. However, the predicted
docking affinities, ADMET characteristics,
and drug-likeness properties cannot establish
anticancer efficacy, target inhibition, or clinical
safety. Therefore, the therapeutic relevance of
these compounds remains to be determined
through appropriate experimental studies. Future
investigations should include molecular dynamics
and binding free-energy studies to further examine
ligand—protein interaction stability, followed by
in vitro target-inhibition and cytotoxicity studies,
selectivity assessment, metabolic stability and
CYP-enzyme evaluation, and appropriate in
vivo pharmacokinetic and efficacy studies. Such
investigations will be essential to determine
whether the favorable computational characteristics
identified in the present study translate into
reproducible biological activity and to establish the
suitability of the selected derivatives as potential
leads for further anticancer drug-discovery
research.
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