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ABSTRACT

Background: The purpose of this work is to use Lipinski's rule to perform molecular docking and
drug-likeness analysis of the proposed 5,5-diphenylimidazolidine-2,4-dione. One description
claims that the most common chronic brain disorder is epilepsy. One typical indication of
epilepsy is uncontrollable convulsions caused by temporary neuronal discharges. Many new
anticonvulsants have been introduced to the Indian market, however despite the use of both
new and old medications, many types of seizures have not yet been well managed with fewer
adverse effects. Materials and Methods: Molecular Design Suite was used to conduct Combi
Lab investigations and 3D-QSAR. Schrodinger Maestro was used for the molecular docking
investigation. Results: In a combinatorial approach, three compounds (CA1-CA10) out of ten
compounds showed better predicted biological activity than the most active molecule in the
dataset. The amino acid residues on the human voltage-gated sodium channel (Nav1.2)-2KAV
showed proximal interaction with these substances. Conclusion: The drug-like properties of the
suggested compounds were expected. All of the suggested compounds had good molecular
docking and in silico ADME properties, and tests were conducted to determine their capacity
to inhibit the Human Voltage-gated Sodium Channel (Nav1.2)-2KAV. According to molecular
docking studies, all medications seemed to bind more positively with the target protein; these
pharmaceuticals could be potent sodium channel inhibitors that function via a GABAergic
route. 5,5-diphenylimidazolidine-2,4-dione analogs may be equally hazardous and potent
anticonvulsants. GABAergic pathway production depends on the human voltage-gated sodium
channel (Nav1.2)-2KAV, one of the key enzymes.

Keywords: Convulsion, ADMET, Molecular docking, Human Voltage-Gated Sodium Channel
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One of the most prevalent neurological conditions that affect
people of all ages is epilepsy, sometimes known as seizures. Eighty
percent of them were found to reside in low- to middle-income
nations. On the other hand, epilepsy is an uncontrollable
neurological seizure. It occurs when the prevalence of all chronic
illnesses is seven times greaterx (Thénot et al., 1988; Holm
and Goa, 2000). According to earlier studies, the United States
spends around $15.5 billion annually on medical treatment,
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including epilepsy. Because epilepsy affects so many people
in the US and India, it is critical to develop safer and more
effective anticonvulsant medications to lower the expense of
treating epilepsy. Many nations have undertaken a great deal of
work to find innovative, safe, and efficient medications to treat
epilepsy (Hoehns and Perry, 1993; Quera-Salva et al., 1994).
Epilepsy comes in a variety of forms, including clonic seizures,
absence seizures, and focal or generalized seizures. These days,
focal seizures are treated with newly developed anticonvulsants.
People of all ages are susceptible to epilepsy, sometimes referred
to as seizures, which is a common neurological disorder. Eighty
percent of them live in low- to middle-income nations, it was
found. Conversely, epilepsy is a neurological disorder marked by
uncontrolled seizures (Salva and Costa, 1995). It happens seven
times as often as the average for all chronic conditions. Prior
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research indicates that the cost of healthcare in 2023-24 in the
United States, including epilepsy, is around $15.5 billion. Because
treating epilepsy is so expensive in the US and India, there is a
pressing need for safer and more potent anticonvulsant drugs.
Numerous nations have worked tirelessly to find novel, secure,
and efficient drugs to treat epilepsy. There are many different
types of epilepsy, such as clonic seizures, absence seizures, and
focal or generalized seizures (Pons et al., 1989). Uncontrollable
convulsions brought on by excessive transient neuronal discharges
were used to diagnose epilepsy (Bortoli et al., 2019; Yousefsani
et al., 2020; Pick et al., 2005). In the wide etiology of epilepsy
or seizures syndrome, a large body of research seems to suggest
that several mechanisms are responsible for the many seizures.
The action potential depolarization phase in excitable cells served
as evidence for it. During the action potential's depolarization
phase, the first inward current in cells is caused by the HVSC
(Nav1.2)-2KAV (Garcia-Santos et al., 2004). Additionally,
a decrease in GABAergic transmission and an increase in
glutamatergic neurotransmission are associated with the HVSC
(Nav1.2)-2KAV, both of which are implicated in physiological
issues. People suffer from epileptic seizures as a result. Our group
has been synthesizing and analyzing a wide range of structurally
varied anticonvulsant active stereoisomer derivatives for more
than 20 years (Garcia lofa-l6pez et al, 2021). The design of
new medicinal molecules depends heavily on computational
biology and bioinformatics, which can also speed up the drug
development process. In this work, we examine how important
details about drug-receptor interactions may be uncovered by
molecular docking of a drug molecule with a receptor (Mizushima
and Kobayashi, 1968). Approximately 160 naturally occurring
alkaloids,
and its derivatives, are the building blocks of heterocyclic

including  5,5-diphenylimidazolidine-2,4-dione
compounds. These alkaloids are extracted from microorganisms,
plants, and animals. 5,5-diphenylimidazolidine-2,4-dione has
antibacterial, anti-inflammatory, antimalarial, anticonvulsant,
antihypertensive, anti-diabetic, PARP inhibitory, and anticancer
properties under its pharmacological action. In this study, we
compute log P, solubility, drug similarity, volume, drug score,
and number of Lipinski's rule violations (Garcia loia-16pez et
al., 2021). CAiss ADME, a theoretical in silico ADME prediction
study, was applied to all derivatives of 5,5-diphenylimidazolidine-
2,4-dione. The physicochemical, pharmacokinetic, lipophilic,
and drug-likeness characteristics of each derivative were assessed
using a variety of descriptors (Sakat et al., 2010). The Chemsketch
program is used to draw the molecules' 2D and 3D structures for
analysis. The CAiss ADME program was utilized to calculate the
ADME characteristics after converting the 2D and 3D structures
of the created derivatives. The following is a list of the derivatives
that were given in Figure 1 and Table 1.
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MATERIALS AND METHODS

Data set

It was found using the Site Finder module that included with MOE.
An alpha sphere, also known as an alpha center, is a collection
of imaginary atoms. Both "hydrophilic" and "hydrophobic" were
used to describe it. While the hydrophobic alpha sphere represents
an area active in hydrophobic interactions, the hydrophilic
alpha sphere represents a region best suited for hydrogen bond
formation (Yousefsani et al., 2020). The protein being studied is
HVSC (Nav1.2)-2KAV. We use the Autodock Vina program to
study molecular docking. The positions’ that the ligand docked
in the pockets is most likely to favor are those that yield the
greatest binding scores. The complex’s with the highest score for
the ligand at a certain site was selected for further analysis out of
ten top-score’s docking postures that were produced. The Protein
Data Bank supplied the Ribbon Structure structures for HVSC
(Nav1.2)-2KAV (Nav1.2)-2KAV. Auto dock version was 1.5.6.
Chain A was chosen. Polar hydrogens and Gasteiger charges
were then introduced after the water was removed (Hasanvand
et al., 2018). They decided on a grid map. The compounds' 2D
formula was drawn using ChemDraw Ultra 12.0. Avogadro
software was used to minimize energy use. Autodock Vina was
used to realize the docking process, while Discovery Studio 3.5
was used to visualize the interactions. CeleHVSC (Nav1.2)-2KAV
ib (CEL) crystal structures were compared to the anticipated
conformations of docking data in order to optimize the docking
method.

Calculation of the molecular descriptors

Each molecule's 2D molecular arrangement was created using
sketch and view tools, and it was subsequently transformed into
the 3D biochemical structure of several derivatives. In order to
get accurate and reliable data on the electrical properties of the
molecules, calculations were made for BBB perm. (log BBB), GI
absorption, PPB (%), and Caco2 permeability (log Papp in10-6
cm/s). infringement of the Lipinski, who rule, the coeflicient of
mass conservation rule, Mol Log P, and the donor and acceptor
values for the H bond(Das & Chatterjee, 1995). The 10 molecular
descriptors that were calculated for the data set are listed in
Table 1. The active amino residues, bond length, bond category,
bond type, ligand energies, and docking scores properties of
5,5-diphenylimidazolidine -2,4-dione were given in Table 4.

In silico ADME

ADME, is the study of the pharmacokinetics of materials
inside living things. ADME assesses the risk of administering a
medicine to humans or other animals(Yesmin et al., 2020). The
pharmacokinetic properties of new 5,5-diphenylimidazolidine-
2,4-dione derivatives are determined i silico using an online tool
such as CAiss ADME (http://www.CAissadme.ch/). Lipinski's
rule is currently being studied. Along with hydrophobicity,
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hydrogen bonding buildings, electronic variation, versatility, and
molecule size, this encompasses a wide range of pharmocophore
attributes, such as transport properties, bioavailability, reactivity,
affinity to proteins, toxicity, stability of metabolism, and
many more(Jia et al., 2022). Druglikeness analysis of designed
5,5-diphenylimidazolidine -2,4-dione with Lipinski’s rule and In
silico ADMET (Absorption, Distribution, Metabolism, Excretion,
and Toxicity) properties of 5,5-diphenylimidazolidine -2,4-dione
were given in Tables 2 and 3.

RESULTS

HVSC (Navl1.2)-2KAV enzymes were docked with the drugs, and
the molecular interactions between them were examined. Table
4 summarize interactions between chemicals with residues of
dynamic amino acids, whereas Figures 2-4 display the 2D-3D
bindings. Computer-Aided
Molecular Design (CAMD) has traditionally concentrated on lead
optimization and identification, and several creative techniques
have been created to help increase the binding affinities of drug
candidates to certain receptors. QSAR is one such technique that
was covered in the previous chapter. This chapter will cover the
newly developed idea of "drug-likeness" as well as the computer
modelling of a number of biological and physicochemical
characteristics that are crucial in turning a clinical lead into
a commercially available medication. Pharmacologists and
medicinal chemists have looked for beneficial drug-like chemical
characteristics that produce agents with predictable oral
therapeutic effectiveness. Drug development process follows
Lipinski's "rule of five" which is computational and experimental
method for estimating solubility, permeability. Those are general
guideline which assesses drug-likeness and establishes whether
molecule has pharmacological activity. The rule was founded
on the finding that the majority of medications that work well
when taken orally are tiny, somewhat lipophilic molecules. The
toxicity of a ligand is thought to be required to ligand as function
to effective discovery tool, and Qik-Prop produces physically

conformations for molecular

O
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H

relevant descriptions. The Ligprep module used for ligand
preparation utilized in investigation. The protein preparation
wizard utilized for protein preparation. The PDB data bank
provided the X-ray crystal structures of HVSC (Nav1.2)-2KAV.
The grid generated using Receptor Grid Generation Wizard.
Receptor Grid Generation Wizard were given in Figure 4 Glide
XP coupled the ligand with the protein, and the interactions
were seen. Based on the optimal ligand-protein interaction, the
scoring function assigns points. The extra-precision mode was
used to assess the docking positions. The program detects steric
conflicts, metal-ligation interactions, hydrophobic interactions,
and hydrogen bonding. Every substance has a molecular weight
between 400 and 500, which is less than 500. The compounds'
computed log P values fall between 3.56-5.35. The substances
being studied have donors of hydrogen bonds.

In silico ADMET

Good ADMET property prediction techniques are becoming
more and more necessary to achieve two main goals. In order to
lower the risk, novel compounds libraries should be designed first.
Secondly, screening and testing should be optimized by focusing
on the most promising compounds. Predicting characteristics
like oral absorption, bioavailability, BBB penetration, clearance,
and Vd (for frequency) which give information about dosage
quantity and frequency is our goal. Molecular modelling and data
modelling are the two categories of computational techniques that
are employed. Molecular modelling utilizes quantum techniques
to evaluate possibility of interaction, including cytochrome
P450s, which has role in ADME processes. QSAR techniques is
commonly used for data modelling. These look for relationships
between a collection of chemical and structural molecules likes
GI absorption; BBB permeant; Pgp substrate; CYP1A2 inhibitor;
CYP2C19 inhibitor; CYP2C9 inhibitor; CYP2D6 inhibitor;
and CYP3A4 inhibitor in question and certain property using
statistical methods. Choosing appropriate mathematical method,
appropriate chemical descriptors for ADMET endpoint, sizable

NH

\\O

5,9-diphenylimidazolidine-2 4-dione

Figure 1: Designed 5,5-diphenylimidazolidine -2,4-dione.
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Table 1: Derivatives of designed compound of 5,5-diphenylimidazolidine

-2,4-dione.
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enough collection of data pertaining with same endpoint for
model validation are all essential components of effective
prediction models for ADMET parameters. Recent developments
in the prediction of ADME-related physicochemical qualities
(like lipophilicity), ADME properties (like absorption), and
toxicity problems (like drug-drug interactions) are discussed in
this article see Table 3. During the next ten years or so, automated
medium and HTS in vitro tests will be employed. The derivatives
of 5,5-diphenylimidazolidine-2,4-dione are effectively docked
into the active site of the target protein, namely the human
voltage-gated sodium channel (Navl.2)-2KAV, using autodock
software. All of the compounds in this study are active, however
CA9 and CA7 are the most active with the lowest binding
affinity, making them efficient inhibitors. This is in contrast
to CAl, CA2, CA3, CA5, CA7, CA9, and CA10, which show
hydrophobic bonding. CA9 and CA7 have distinct hydrophobic
interactions with MET110, VAL132, PHE109, ALA293, ILE431,
and TYR107. Furthermore, as Tables 2 and 3 demonstrate, the
formation of hydrogen bonds between the molecules TYR and
VAL is generally accepted. Docking experiments shown how the
most potent compounds bind to both the target protein and the
designer molecule. The 2D and 3D structures of the suggested
5,5-diphenylimidazolidine-2,4-dione derivatives of CA7 and
CA9 are displayed below (Table 4).
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Table 2: Druglikeness analysis of designed 5,5-diphenylimidazolidine -2,4-dione with Lipinski’s rule.

Comp. Molecular CMC rule Lipinski’s rule Mol H bond H bond No. of ToPSA
weight (g/mol) violation violation LogP donor acceptor rotatable (A2)
bonds

CAl 422.86 g/mol 0 Yes 2.95 1 4 6 83.55 A2
CA2 432.44 g/mol 0 Yes 2.68 1 4 6 83.55 A2
CA3 447.51g/mol 0 Yes 2.40 1 6 7 129.37 A2
CA4 436.46 g/mol 0 Yes 2.88 1 4 7 83.55 A2
CA5 487.31 g/mol 0 Yes 3.05 1 4 6 83.55 A?
CA6 439.48 g/mol 0 Yes 3.15 1 4 6 83.55 A2
CA7 438.44g/mol 0 Yes 2.15 1 5 7 92.78 A2
CAS 378.41g/mol 0 Yes 247 1 4 6 83.55 A2
CA9 426.40g/mol 0 Yes 2.84 1 5 6 83.55 A2
CA10 433.42 g/mol 0 Yes 1.81 1 5 6 107.34 A2

Figure 3: 2 D and 3 D Structure of designed 5,5-diphenylimidazolidine -2,4-dione derivatives of CA 8 are given above.
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Table 3: In silico ADMET (Absorption, Distribution, Metabolism, Excretion, and Toxicity) properties of 5,5-diphenylimidazolidine -2,4-dione.

Comp. Absorption Distribution Metabolism
Caco2 Gl BBB BBB PPB (Nav1.2)- (Nav (Nav (Nav (Nav
permeability absorption perm. (%) 2KAV A4 1 2)- 1.3)- 1.4)- 1.5)-2KAV
(log Papp (log substrate 2KAV ~ 2KAV  2KAV  inhibitor
in10-6 cm/s) BBB) inhibitor inhibitor, inhibitor

CAl 22.076 High 0.486381 No  93.768450 Weakly No Yes No Yes

CA2  21.0161 High 0.844468 No 100 Weakly No Yes No Yes

CA3  20.1602 High 0.0168724 No  96.853275 Weakly No Yes No Yes

CA4  21.1528 High 0.392584 No  99.451925 Weakly  No Yes Yes Yes

CA5  22.0535 High 98.262119 No  0.496217  Weakly No Yes No Yes

CA6  21.3996 High 0.126686 No  95.363582 Weakly No Yes No No

CA7  21.5709 High 0.653444 No 100 Non No Yes Yes Yes

CA8  21.0078 High 1.78546  No 100 Weakly No Yes No Yes

CA9  21.6812 High 0.420994 No  96.096212 Weakly No Yes No Yes

CAI0 20.6545 High 0.0819447 No 100 Weakly No Yes No Yes

DISCUSSION imidazolidine-2,4-dione derivatives to the standard drug(-

All of the "compounds had molecular weights less than 500,"
according to data warrior results, suggesting that they will
bind action site. All drugs had LogP below 5, which indicates
excellent penetration and absorption across cell membranes.
Table 1 provides various derivatives of imidazolidine-2,4-dione
which specifics on the "binding energies and hydrogen bonds" of
CA1-CA10. Furthermore, the dock score values of all the produced
compounds ranged from 7.5 and 8.8 kcal/mol, suggesting their
binding energies lower to imidazolidine-2,4-dione, which
has "binding energy" of 8.0 kcal/mol. Analogues with best
interactions and far from zero auto dock score determined as
best conformation. Both complexes' RMSD plot analysis revealed
that the CA9-protein complex had a stable trajectory for more
research after achieving excellent stability at 100 ns. Analysis of
the synthetic imidazolidine-2,4-dione derivatives. Interactions
towards HVSC (Nav1.2)-2KAV i.e. Human Voltage-gated Sodium
Channel (Nav1.2)-2KAV that they have anti-inflammatory
properties. Phe381, Leu-384, Tyr-385, Trp-387, Phe-518, Gly-526,
Met-522, Tyr348, Val-349, Leu-352 were active amino acids in
HVSC (NAV1.2)-2KAV. CA5 and CA6 demonstrated Pi-Pi
stacking to TYR355: HH; SER530:HG; SER530:HB1; TYR355;
PHE381; TYR385; TRP387; TRP387; TRP387; ALA527:N;
LEU384; MET522; VAL349; ALA527; and LEU531 via the
imidazolidine-2,4-dione and H-bond with Ser-530 via nitrogen
of the imidazolidine-2,4-dione ring. CA15 demonstrated Pi-Pi
stacking with Tyr385 via the imidazolidine-2,4-dione ring and
hydrogen bonding with Ser530. CAll demonstrated Pi-Pi
stacking with ARGI120:HH11; ARGI120:HH12; TYR355:HH;
ARGI120:NH1; ARGI120:NH2; VAL89; VAL116; VAL349;
ALA527; VAL349 and LEU352; ALAS527 via benzene ring
and H-bond with Met-522 via nitrogen. Comparing the 10
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10.705 kcal/mol), CA1 and CA2 had a satisfactory docking score
of -8.572 kcal/mol. ARG120:HH11; ARG120:HH12; TYR355:
HH; ARGI120:NH1; ARG120:NH2; VAL89; VAL116; VAL349;
ALA527;VAL349and LEU352; ALA527, wereactiveaminoacidsin
the enzyme HVSC (NAV1.2)-2KAV enzymes. CA5 demonstrated
H-Bond with TYR355: HH; SER530:HG; SER530:HB1; TYR355;
PHE381; TYR385; TRP387; TRP387; TRP387; ALA527:N;
LEU384; MET522; VAL349; ALA527; and LEU531 nitrogen of
imidazolidine-2,4-dione and Pi-Pi stacking with Tyr-385 via
benzene. CA demonstrated Pi-cation interaction to TYR355:HH;
SER530: HG; SER530:HB1; PHE381; TYR385; TRP387; TRP387;
TRP387; VAL116; LEU359; LEU531; LEU384; MET522;
VAL349; ALA;527 and LEUS531 via imidazolidine-2,4-dione
and Pi-pi stacking with Tyr-385 and Trp-387 via benzene. CA9
demonstrated H-bond with ARGI120:HH12; ARGI120:NHI;
LEU93; VAL116; VAL116; VAL349; ALA527; LEU352 and Ser-530
via imidazolidine-2,4-dione and Pi-Pi stacking with Tyr-385.
Comparing 10imidazolidine-2,4-dione derivatives to the standard
drug(-10.099 kcal/mol), (CA6), (CA7), (CA8), and (CA9)
showed elevated docking scores, from -8.25 to -8.51 kcal/mol.
Compound CA5's binding affinity score with HVSC (NAV1.2)-
2KAV is -56.79 kcal/mol, whereas compound CA6's binding
score with HVSC (NAV1.2)-2KAV is -60.27 kcal/mol. Late-stage
drug attrition may now be decreased and the most promising
compounds can be found using in silico ADME screens. To have
a good in vivo response, pharmacodynamic and pharmacokinetic
characteristics must be balanced. Further details on medication
dose and regimen are also provided by ADMET. According
to “Lipinski's rule of five’, an oral medication is selected if its
molecular weight is < 500, hydrogen bond donors is less than five,
hydrogen bond acceptors is less than ten, and log P value less than
five. Oral bioavailability depends on molecular flexibility, which is
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Table 4: The active amino residues, bond length, bond category, bond type, ligand energies, and docking scores properties of
5,5-diphenylimidazolidine -2,4-dione.

Active Amino
acid

THR1862
GLU1788
PHE1859
LYS1863
LEU1866
MET1872
LEU1875
LEU1790
LEU1866
CA8
THR1862
MET1872
THR1862
PHE1859
LYS1863
LEU1866
MET1872
LEU1875
LEU1790
LEU1866

GLU178
PHE1859
UNL1
LEU1858
LEU1790
LEU1866

GLU1S;
MET1872

LYS1863
LEU1866
PHE185
ARG1864
MET1842
ALA1860
ARG1864
LYS1863
LEU1866

238

Bond length

2.98962
3.96814
4.27965
3.81151
5.09554
5.19609
5.16303
4.68783
4.92985

2.53729
2.25325
3.02017
3.95053
3.72923
5.05964
5.0483

5.37837
4.96091
5.30535

3.24832
3.72378
4.66336
5.05451
4.68346
5.24226

4.87786

4.35358
4.66732
5.38689
4.08295
4.87229
5.09937
4.92534
3.66599
5.37564

Bond Type

Hydrogen Bond

Electrostatic

Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic

Hydrogen Bond
Hydrogen Bond
Hydrogen Bond

Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic

Electrostatic

Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic

Hydrophobic

Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic
Hydrophobic

Bond Category Ligand Energy

CA7

Conventional Hydrogen Bond 23.9714 kcal/mol
Pi-Anion

Pi-Pi Stacked

Pi-Alkyl

Pi-Alkyl

Pi-Alkyl

Pi-Alkyl

Pi-Alkyl

Pi-Alkyl

Conventional Hydrogen Bond 24.0817 kcal/mol
Conventional Hydrogen Bond
Carbon Hydrogen Bond
Pi-Pi Stacked
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
CA9
Pi-Anion
Pi-Pi Stacked
Pi-Pi Stacked
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
CA10
Amide-Pi Stacked

17.0305 kcal/mol

14.7254 kcal/mol

Alkyl
Alkyl

Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl
Pi-Alkyl

Docking score

-8.6

-9.1

-7.4

-7.4
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Figure 4: 2 D and 3 D Structure of designed 5,5-diphenylimidazolidine -2,4-dione derivatives of CA10 are
given above.

shown by the number of rotatable bonds. Additionally, as TPSA is
indirectly related to percentage absorption, it suggested that used
as 3D descriptor in number of hydrogen bonding groups. They
should thus have high oral absorption; nevertheless, this quality
cannot be used to explain variances in bioactivity. Additionally,
the compounds' oral absorption percentage ranged from 70.69 to
73.87%, indicating high ADME. Their TPSA values were 101.3
and 104.80 A2 (140 A2), respectively, and rotatable bonds ranged
in 7 to 8 (<10). It is generally accepted that a molecule that is
soluble in water and satisfies Lipinski's and Veber's criteria is
said to possess both lipophilicity and hydrophilicity. Interactions
towards HVSC (NAV1.2)-2KAV enzymes revealed that they
have anti-inflammatory properties. TYR355: HH; SER530:HG;
SER530:HB1; TYR355; PHE381; TYR385; TRP387; TRP387;
TRP387; ALA527:N; LEU384; MET522; VAL349; ALA527; and
LEU531 were active amino acids in HVSC (NAV1.2)-2KAV
enzymes. CA13 and CA15 demonstrated Pi-Pi stacking to Tyr385
and Trp387 via the imidazolidine-2,4-dione and H-bond with
Ser-530 via nitrogen of the imidazolidine-2,4-dione ring. CA3
demonstrated Pi-Pi stacking with TYR355: HH; SER530:HG;
SER530:HB1; TYR355; PHE381; TYR385; TRP387; TRP387;
TRP387; ALA527:N; VAL349; ALA527; and LEU531 via the
imidazolidine-2,4-dione ring and hydrogen bonding with Ser530.
CA1l4 demonstrated Pi-Pi stacking with Tyr-385 via benzene
ring and H-bond with Met-522 via nitrogen. Comparing the 10
imidazolidine-2,4-dione derivatives to the standard drug (-10.705
kcal/mol), CA8 and CA9 had a satisfactory docking score of -8.572
kcal/mol. Phe381, Leu384, Tyr385, Trp387, were active amino
acids in the enzyme HVSC (NAV1.2) enzymes. BI5 demonstrated
H-Bond with Ser-530 nitrogen of imidazolidine-2,4-dione and
Pi-Pi stacking with Tyr-385 via benzene. CA10 demonstrated
Pi-cation interaction to TYR355: HH; SER530:HG; SER530:HB1;
TYR355; PHE381; TYR385; TRP387; TRP387; TRP387;
ALA527:N; LEU384; MET522; VAL349; ALA527; and LEU531
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via imidazolidine-2,4-dione and Pi-pi stacking with Tyr-385 and
Trp-387 via benzene. CA1 demonstrated H-bond with TYR355:
HH; SER530:HG; SER530:HBI1; TYR355; PHE381; TYR385;
TRP387; TRP387; TRP387; ALAS527:N; LEU384; MET522;
VAL349; ALA527; and LEU531 via imidazolidine-2,4-dione
and Pi-Pi stacking with Tyr-385.the docked (CA6), (CA7),
(CAS8), and (CA9) exhibit the strongest inhibitor. With ligand
energy 23.9714 kcal/mol, CA7 forms hydrophobic contacts with
THR1862, MET1872, THR1862, PHE1859, LYS1863, LEU1866,
MET1872, LEU1875, LEU1790, and LEUI1866, as well as
hydrogen bonds with PHE and MET. With ligand energy 24.0817
kcal/mol, CA8 forms hydrophobic contacts with THR1862,
GLU1788, PHE1859, LYS1863, LEU1866, MET1872, LEU1875,
LEU1790, and LEU1866, as well as hydrogen bonds with PHE
and MET. With a ligand energy of 17.0305 kcal/mol, CA9 forms
hydrophobic contacts with GLU178, PHE1859, UNLI, LEU1858,
LEU1790, LEU1866, and LEU1866, as well as hydrogen bonds
with PHE and MET. With ligand energy 14.7254 kcal/mol, CA10
forms hydrophobic contacts with GLU18, MET1872, LYS1863,
LEU1866, PHE185, ARG1864, MET1842, ALA1860, ARG1864,
LYS1863, and LEU1866, as well as hydrogen bonds with PHE and
MET.

CONCLUSION

By creating a set of ten derivatives, the in silico parameter of
5,5-diphenylimidazolidine-2,4-dione was examined. According
to ADME studies, all produced compounds can be considered
lead molecules. Every suggested molecule had a good oral
bioavailability and complied with Lipinski's rule of five. The
ADME investigation has demonstrated that these compounds
qualify for drug-likeness. These substances have advantageous
intestinal and PPB absorption properties. All of the tests point to
the significant inhibitory effects of CA8 compounds on the target
protein, Human Voltage-gated Sodium Channel (Nav1.2)-2KAV.
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Opverall, the results indicate that the antimicrobial compounds
CA7, CA9, and CAS8 exhibit strong inhibitory activity against
Human Voltage-gated Sodium Channel (Navl.2)-2KAV.
However, a promising ADME medication-like profile for the
current compounds offers the possibility of quickly adding
electron withdrawing and electron donating groups with specific
modifications to lead structures that enhance inhibitory activity
towards the drug receptor target.
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