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Abstract

Amides represent a class of organic compounds with a variety of biological potential and
anticonvulsant properties.This study aimed to evaluate the pharmacokinetic properties and

molecular interactions of 15 N-(substituted-1,3-benzothiazol-2-yl)benzamide derivatives with


mailto:roofmoon4cool@gmail.com

two key epilepsy-related targets, y-aminobutyric acid aminotransferase (GABA-AT) and
activated open sodium ion channel proteins, in order to assess their potential anticonvulsant
activity. Crystal structures of GABA-AT (PDB ID: 10HW) and the sodium ion channel (PDB
ID: 5SHVX) were obtained from the RCSB Protein Data Bank. Molecular docking was
performed using AutoDock Vina following protein preparation in Chimera v1.11.2. Post-
docking analysis was conducted using Chimera and Discovery Studio Visualizer. ADME
properties were also predicted. ADME analysis showed high gastrointestinal absorption for all
compounds except compound 5. Docking results revealed that seven compounds (Cpl, Cp3,
Cp7, Cpl0, Cpl12, Cpl3, and Cp14) exhibited interaction profiles similar to vigabatrin, while
three (Cpl0, Cpl3, and Cpl4) aligned with lamotrigine. These compounds demonstrated
favorable binding interactions with both targets. The docking analysis suggest that selected N-
(substituted-1,3-benzothiazol-2-yl)benzamide derivatives, particularly Cpl, Cp3, Cp7, Cpl0,
Cpl12, Cpl13, and Cp14 were identified as the most promising lead candidates, with significant
potential for anticonvulsant activity.

Keywords: Activated open sodium ion channel; amides; ADME; epilepsy; GABA-AT; in-

silico studies.
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Introduction

Epilepsy is one of the most prevalent chronic neurological disorders, affecting approximately
50 million people worldwide and contributing significantly to premature mortality, particularly
in low- and middle-income countries where access to treatment remains limited [1]. Despite
advances in antiepileptic drug development, many currently available therapies are associated
with significant limitations, including dose-related toxicity, idiosyncratic adverse effects, and
poor long-term efficacy. Common side effects such as hepatotoxicity, ataxia, and
hematological abnormalities continue to compromise patient compliance and therapeutic
outcomes [2, 3]. Despite the development of newer anticonvulsants, first-generation drugs such
as phenobarbital, phenytoin, carbamazepine, valproic acid, zonisamide, and clobazam remain
widely used despite significant limitations.

Newer agents, such as lamotrigine, topiramate, tiagabine, pregabalin, and stiripentol, are linked
to toxicity and limited long-term efficacy [4, 5]. Furthermore, a significant percentage of
patients have drug-resistant epilepsy, underscoring the urgent need for safer and more effective
therapeutic agents. Despite the rapid development of antiepileptic drugs, rational optimization
of anticonvulsant design is still crucial [6, 7]. Finding new scaffolds with better
pharmacological properties has been the focus of recent medicinal chemistry efforts. Amides
are a class of chemical compounds that have shown significant anticonvulsant potential [8-10].
Their structural characteristics, such as hydrogen bonding capacity and hydrophobic
interactions, make them attractive candidates for drug design reports. Benzothiazole
derivatives are known to be adaptive pharmacophores with a variety of biological activities,
such as antitubercular, antibacterial, anticonvulsant, antidiabetic, anticancer, anthelmintic,

analgesic, anti-inflammatory, and antitumor characteristics [11, 12].



y-aminobutyric acid (GABA) and voltage-gated sodium channels (Navs) are essential for
controlling neuronal excitability in the central nervous system. While elevated GABA levels
aid in the suppression of seizures, decreased GABA levels can cause convulsions [13]. The
first inward current during action potential depolarization is caused by voltage-gated sodium
channels, which are linked to increased excitatory (glutamatergic) activity and decreased
inhibitory (GABAergic) transmission, both of which contribute to the development of seizures
[14, 15]. Using search algorithms and scoring systems to anticipate the best ligand binding,
molecular docking is a dependable computational method for researching drug-target
interactions. These in-silico techniques enhance drug development by offering insightful
information about pharmacokinetic characteristics, binding affinity, and interaction
mechanisms [16-18]. A two strategy may offer greater therapeutic benefits because the etiology
of epilepsy involves both impaired GABAergic inhibition and abnormal sodium channel
activity. In order to find promising candidates with enhanced anticonvulsant potential, this
study uses molecular docking and in-silico ADME analysis to examine the interaction profiles
and pharmacokinetic characteristics of N-(substituted-1,3-benzothiazol-2-yl)benzamide
derivatives against GABA-AT and activated open sodium channel proteins. The two well-
established therapeutic targets GABA-AT and the voltage-gated sodium channel model NavMs
channel were selected based on their critical roles in enhancing inhibitory neurotransmission
and suppressing neuronal hyperexcitability.

Materials and Methods

Computational tools

The study utilized the following computational tools: MarvinSketch (v20.20), Spartan 14
(v1.1.4), AutoDockTools (v1.5.6), UCSF Chimera (v1.11.2), Discovery Studio Visualizer
(v20.1.0.19295), and the SwissADME online platform.

Docking analysis



A molecular docking approach was employed as a robust computational method to elucidate
the intermolecular interactions between the newly designed compounds and their target

receptors, as well as to provide preliminary estimates of their binding affinities.

Ligands Preparation

The MarvinSketch (v20.20) program was used to generate all chemical structures and then
saved as an MDL SDfile. These structures were then incorporated into SPARTAN software
(Spartan 14). The next stage was to optimize all structures using the molecular mechanics force
fields (MMFF) and save them in Sybyl Mol2 format. Ligands were prepared using standard
protocols, including structural energy minimization, hydrogen addition, and gasteiger charge
computation as discussed previously [19].

Proteins preparation

The protein targets, GABA aminotransferase (GABA-AT; PDB ID: 10HW) and NavMs (PDB
ID: 5SHVX), obtained from the RCSB Protein Data Bank, were prepared using UCSF Chimera
(v1.11.2) and AutoDockTools (v1.5.6). Proteins were prepared following the standard protein
preparation protocol, which included removal of all water molecules from the complex
structures. During a brief relaxation step, hydrogen atoms and charges were added, and the
crystal structures were minimized with optimization of the hydrogen-bonding network.
Ligands were prepared using a ligand preparation procedure involving energy minimization,
hydrogen addition, and charge assignment via the Gasteiger. Docking utilized the cavity
detection algorithm, with 10 runs, a population size of 150, a crossover rate of 0.8, and 27,000
maximum generations [19].

Molecular docking evaluation

Process of molecular docking was conducted with the receptor maintained in a rigid

conformation, whereas the ligand was permitted to adopt flexible conformation. The virtual



screening software Auto Dock Vina, developed by [20], was utilized for docking. Table 1
presents the grid box parameters for each enzyme.

Table 1: Grid-box dimensions for each enzyme

Enzyme PDB Grid box Size Center

X Y Z X Y Z
GABA-AT 1OHW 20 28 18 11.228  -047  18.337
NavMs SHVX 42 46 38 65.379  62.014 17.982

*X,Y, Z represent 3D geometric axes

Docking validation

The docking process was validated prior to screening the test compounds by first removing the
co-crystallized ligand from the enzyme structure obtained from the Protein Data Bank and then
re-docking it using the same docking parameters with root-mean-square deviation (RMSD)
values of 0.9632 A and 1.02 A for GABA-AT and NaMs respectively. Successful validation
was confirmed when the re-docked pose closely superimposed on the original geometric
conformation of the co-crystallized ligand within the active site, as assessed using the virtual
screening software (Auto Dock Vina) and the resulting poses were visualized in Discovery
Studio 2020 Client [21].

Post docking analysis

Grid box dimensions were established based on the native ligand. Post-docking analyses were
carried out using Chimera and Discovery Studio Visualizer to evaluate ligand-enzyme
interactions. The leading docking poses were identified, and the conformation exhibiting the
essential binding interactions was selected.

Evaluation of pharmacokinetic and ADME properties

Before moving further with cell line and animal experiments, SwissADME, a complete
predictive ADME software system (PharmacoPredicta), was built and validated to anticipate
pertinent pharmacokinetic and ADME features of chosen hits/lead compounds. Inappropriate

pharmacokinetic (PK) characteristics have historically been a primary cause of compound



failure in the latter phases of pharmacological development [22]. This fact was mostly caused
by the incapacity to recognize and address subpar pharmacokinetic features found in numerous
lead series that were approved for lead optimization. Early knowledge of a compound's
absorption, metabolism, distribution, and elimination (ADME) has become crucial in the lead
selection and optimization process as high throughput screening, combinatorial chemistry, and
parallel synthesis have been used in drug discovery [23, 24]. Notably, [25] groundbreaking
study looked at orally active compounds to identify physicochemical ranges that have a high

likelihood of being an oral drug (i.e., drug-likeness) [26-28].



Results

Table 2: Molecular structure representation accompanied by compounds bioaffinity scores
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Table 2 (continued)

Compound 6

Compound 7

Compound 8

Compound 9

Compound 10

Compound 11

N-(5,7-dinitro-1,3-benzothiazol-2-yl)benzamide (Cp5)

N-(5,7-dimethoxy-1,3-benzothiazol-2-yl)benzamide (Cp6)

N-(6,7-dimethoxy-1,3-benzothiazol-2-yl)benzamide (Cp7)

N-(6-fluoro-7-methyl-1,3-benzothiazol-2-yl)benzamide (Cp8)

N-(6-fluoro-7-methyl-1,3-benzothiazol-2-yl)benzamide (Cpl0)

H4C

CH,

o

CH,

cl

e

H.C

o

Vo]

-7.0

-7.6

-71

-1.5

-4.6

-4.9

-6.2




Compound 12

Compound 13
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Compound 15
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Note: IOHW corresponds to y-aminobutyric acid aminotransferase (GABA-AT), and SHVX
represents the activated sodium channel

Table 3: Docking-based comparison of the binding interactions of Vigabatrin (reference drug) and fifteen N-
(substituted-1,3-benzothiazol-2-yl)benzamide derivatives with GABA-AT.

Ligand/ Amino acid | Active-site residues involved in ligand interactions
Compound residues forming
hydrogen bonds
with the ligand
1 SER137 ILE72, GLY136, ASN140, HIS190, GLY 191, ARG192, SER269, GLU270, ASP298,
GLN301, LYS329, PHE189, VAL300
2 SER74, SER137, | GLN71, GLY136, GLU270, GLN301, SER328, PHE189, CYS135, VAL300,
GLY191 LYS329
3 CYS135,SER137, | CYS135, GLY136, PHE189, HIS190, ARG192, GLU265, GLU270, ASP298,
GLY191 VAL300, GLN301, LYS329
4 HIS190 ILE72, GLY136, ASN140, PHE189, GLY191, ARG192, GLU265, SER269,
GLU270, VAL300, GLN301, LYS329
5 SER137, ILE72,CYS135,GLY 136, PHE189, HIS190, ARG192, GLU265, GLU270, ASP298,
ASNI140, VAL300, LYS329
GLN301,
GLY191, SER269
6 CYS135,SER137, | GLY136, ASN140, PHE189, HIS190, GLY191, ARG192, GLU265, ASP298,
GLN301, VAL300, SER328
GLU270
7 CYS135,SER137, | CYS135, GLY136, ASN140, PHE189, HIS190, GLY 191, ARG192, SER269,
GLN301, VAL300, SER328, LYS329
GLU265,
GLU270, ASP298
8 ASNI140, ILE72, GLY136, SER137, PHE189, HIS190, GLY 191, ARG192, ASP298, VAL300,
GLU270, LYS329, ARG445,
GLN301,
9 SER137, GLY191 | GLN71, ILE72, SER74, CYS135, GLY 136, ASN140, PHE189, HIS190, ASP298,
VAL300, GLN301, SER328, LYS329
10 GLY136, ILE72, SER74, CYS135, SER137, PHE189, HIS190, ASP298, VAL300, GLN301,
SER137, GLY191 | SER328, LYS329
11 SER137, CYS135, GLY136, ASN140, PHE189, HIS190, GLY191, GLU265, GLU270,
GLN301, ASP298 | VAL300, SER328, LYS329
12 CYS135,SER137 | CYS135, GLY136, ASN140, PHE189, HIS190, GLY 191, ARG192, GLU265,
SER269, GLU270, ASP298, VAL300, GLN301, SER328, LYS329
13 SER74, GLY191, | CYS135GLY136, SER137, ASN140, PHE189, HIS190, ARG192, VAL300,
LYS329 SER328, LYS329
14 SER137,LYS329 | CYS135, GLY136, ASN140, PHE189, HIS190, GLY191, GLU270, ASP298,
VAL300, GLN301, SER328, LYS329
15 GLY136, GLN71, ILE72, SER74, CYS135, SER137, ASN140, PHE189, HIS190, ASP298,
SER137, GLY191 | VAL300, GLN301, SER328, LYS329
Reference SER137,PHE189, | GLY37, ASN40, HIS190, ARG192, SER269, GLN301, LYS329, VAL300, ASP298
(Vigabatrin) GLY191
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Table 4: Docking-based comparison of the binding interactions of Lamotrigine (reference drug) and fifteen

N-(substituted-1,3-benzothiazol-2-yl)benzamide derivatives with activated open sodium ion channel.

Ligand/ Amino acid | Active-site residues involved in ligand interactions
Compound residues forming
hydrogen bonds
with the ligand
1 GLY76 TRP77, PHES0,LEU125, LEU126, LEU128
2 LEU177,SER179, | SER181, TRP180, ILE200, ILE203, LEU125
TRP180
3 TYR153, MET148, HIS192, ASN194, PHE198, LEU152, VAL197, TYR153
ALA195
4 THR139 LEU138, PHE142, LEU168, PHE172, TYR169
5 TRP77 LYS63, PHESO, VAL121, GLN122, LEU125, LEU126, THR139
6 - GLY76, VAL121, GLN122, TRP77, PHES0, MET108, LEU125, LEU126
7 TYR153, MET148, LEU152, PRO193, ASN194, HIS192, ALA195, VAL197
TRP180,PHE198
8 GLY76 TRP77, LEU79, VALS3, PHESO, VAL121, LEU125, ALA195, VAL197
9 THR139 LEU138, PHE142, TYR143, LEU168, PHE172, TYR169
10 - ILE144, LEU152, VAL197, PRO201, PHE202, LEU205, PHESO, VAL141,
ALA145, THR139
11 - PHE157, PRO158, GLU159, PRO187, ASN190, TRP160
12 MET175 LEU177, THR207, PHE214, PHE172, VAL210, LEU211
13 MET175 LEU177, THR207, PHE172, PHE214, VAL210, LEU211, THR176
14 TYRI153, PHE189 | MET148, LEU152, HIS192, PRO193, ASN194, ALA195, VAL197
15 TRP77 GLU10, GLN15,LYS63, SER75, ASN78, SER112, VAL113, ARG119, GLN122,
ARGI118
Reference VALI141, PHE198 | ALA145, MET148,1LE174, VAL197, PHE198, PRO201, PHE202, LEU205
(Lamotrigine)
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Table 5: Lipinski’s rule-based prediction of oral bioavailability for CNS drugs

Compounds No LogP Molecular H-bond H-bond
weight donors acceptors
Compound 1 3.05 288.75 1 2
Compound 2 2.85 333.75 1 4
Compound 3 3.16 323.20 1 2
Compound 4 3.28 300.35 1 3
Compound 5 1.03 344.30 1 6
Compound 6 1.46 314.36 1 4
Compound 7 1.89 314.36 1 7
Compound 8 2.77 286.32 1 3
Compound 9 3.40 414.65 1 2
Compound 10  3.54 394.23 1 2
Compound 11  2.96 410.23 1 3
Compound 12 3.13 394.23 1 2
Compound 13 3.32 290.29 1 4
Compound 14  3.17 286.32 1 3
Compound 15 3.57 323.20 1 2
Reference 0.28 129.16 2 3
(Vigabatrin)
Reference 1.75 256.09 2 3
(Lamotrigine)

Note: Note: In accordance with Lipinski's Rule of Five, compounds should possess a molecular
weight < 500 Da, logP < 5, no more than 5 hydrogen bond donors, and no more than 10
hydrogen bond acceptors.Table 6: Predicted SwissADME parameters of the fifteen
compounds were evaluated in comparison to the reference drug.
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Compounds No. GIA BBB permeant P-gp

Cpl High 1 None
Cp2 High 0 None
Cp3 High 1 None
Cp4 High 1 None
Cps Low 0 None
Cp6 High 0 None
Cp7 High 0 None
Cp8 High 1 None
Cp9 High 1 None
Cp10 High 1 None
Cpll High 0 None
Cpl12 High 1 None
Cp13 High 1 None
Cpl4 High 1 None
Cpl5 High 1 None
Reference (Vigabatrin)  High 0 None
Reference (Lamotrigine) High 0 Enzyme inhibitor

GIA corresponds to gastrointestinal absorption, BBB describes in vivo blood-brain barrier
penetration (0 = absent, 1 = present), and P-gp denotes inhibition of P-glycoprotein

Discussion

Molecular docking

GABA-AT represents a promising target for antiepileptic therapy, as selective inhibition of this
enzyme increases GABA concentrations in the brain. Vigabatrin (y-vinyl-GABA), an
established antiepileptic drug, has been widely studied using various biochemical techniques,
resulting in multiple hypotheses regarding its enzyme-inactivating mechanisms and subsequent
elevation of y-aminobutyric acid levels in central neurons. Based on the best interaction energy
with GABA-AT, the docking pose with the highest score for each compounds was chosen [29].
Compounds Cpl, Cp3, Cp7, Cpl0, Cpl12, Cpl13, and Cp14, have substantial binding affinities
toward GABA-AT, similar to the reference inhibitor Vigabatrin, according to the docking
scores listed in Table 2. Based on a thorough review of the literature, important amino acid
residues in the GABA-AT active site were found [10, 30, 31].

The bioaffinity values of the top-ranked compounds docked against y-aminobutyric acid
aminotransferase (GABA-AT) and NavMs and are shown in Figure 1, emphasizing their

respective binding interaction potentials toward both molecular targets. Stronger ligand-
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receptor interactions and higher anticipated binding stability are typically indicated by larger
negative bioaffinity (binding energy) values in molecular docking studies.

By re-docking vigabatrin into the active site and properly reproducing its binding orientation
and interaction profile, as shown in Figures 2and,3 the docking protocol validity was verified.
The vigabatrin carbonyl group interacts with Ser137 and Glyl191 through conventional
hydrogen bonding and carbon hydrogen while the NH group creates salt bridges with Asp298
and convetional hydrogen bonds with Phel89. Alkyl interactions with Val300 and van der
Waals contacts with Gly136, Asp140, His190, Argl92, Ser269, GIn301, and Lys329 provide
further stability (Figure 2).

A comparison of these findings with the re-docked vigabatrin and its location in the GABA-
AT PDB structure is shown in Table 3. Significantly, the best-performing compounds Cpl,
Cp3, Cp7, Cpl0, Cp12, and Cp14 showed conservation of these important contacts, especially
van der Waals interactions with residues like Gly136, His190, Arg192, GIn301, and Lys329
and traditional hydrogen bonding with Ser137. This implies that within the catalytic pocket,
the proposed compounds take on binding conformations similar to vigabatrin. Notably, several
stabilizing contacts were found, including conventional hydrogen bonding with GIn301 and
Gly136 and m-cation interactions for Cp7 and Cp10 with Lys329. According to recent studies
highlighting the significance of multi-point interactions in enhancing ligand-enzyme stability
and inhibitory activity, these additional interactions may improve binding affinity and
specificity. These compounds successfully occupy the GABA-AT active site, confirming their
potential as competitive or mechanism-based inhibitors, as further demonstrated by the visual
overlap of ligand poses in the docking pictures.

As shown in Table 4, docking studies focusing on the NavMs channel shed light on the
compounds capacity to alter sodium channel function, a crucial mechanism promoting seizure
regulation. Despite its utility as a structurally resolved surrogate model, NavMs remains limited

by its prokaryotic homotetrameric architecture, absence of auxiliary B-subunits, and differences
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in pore-lining residues relative to mammalian voltage-gated sodium channels. By contrast, the
NavMs structure presented here is the only sodium channel crystal structure to date in which
all domains are fully resolved. Notably, it features an activated voltage sensor and a pore gate
wide enough to permit sodium ion permeation, aligned with an open-channel conformation,
making it suitable for molecular dynamics simulations of ion translocation.

Moreover, the structure reveals previously uncharacterized interdomain interactions, providing
a structural framework for understanding the coupling between voltage-sensor activation and
pore-gate opening. The NavMs structure thus delivers key mechanistic insights into sodium
channel function, including: (i) the physical linkage between voltage-sensor activation and
pore-gate opening; (ii) the C-terminal domain plays an important role in stabilizing the open-
channel conformation and regulating gating dynamics; (iii) the identification of a conserved
interaction motif shared by prokaryotic and eukaryotic sodium channels; and (iv) defining
structural features that distinguish sodium channels from other ion channel families. These
findings suggest that the NavMs channel may serve as a suitable model for characterizing and
identifying blockers of eukaryotic sodium channels [32].

Electrophysiological studies of NavMs channels containing mutations in surrounding residues
have validated the proposed binding site. In addition, literature reports have identified key
amino acid residues involved in the NavMs binding site [33-35].

Re-docking of the reference drug Lamotrigine (Figures 4 and 5) reproduced characteristic
interactions, including conventional hydrogen bonding with Vall41 and Phe198, n—r stacking
with Phel98, and hydrophobic interactions involving residues such as Ile144, Met148, and
Phe202. These results are consistent with electrophysiological and crystallographic
investigations that identify the conventional sodium channel binding pocket.
Among the produced derivatives, Cp10, Cpl13, and Cp14 showed binding modes that were
similar to lamotrigine, occupying the same binding site and displaying similar interaction

profiles. With residues like Alal45, Ile144, and Phe202, these compounds generated important
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hydrophobic and r-alkyl interactions that are known to aid in ligand stability within the channel
pore. The general interaction pattern indicates that these compounds may be useful sodium
channel blockers, even if slight variations were noted, such as carbon hydrogen bonding with
Phe198 rather than typical hydrogen bonding. Recent research demonstrating the significance
of hydrophobic and aromatic interactions in securing ligands within sodium channel binding
sites supports this observation.

Pharmacokinetic and ADME Studies

Tables 5 and 6 summarize the compounds pharmacokinetic properties, which show that the
majority of derivatives have desirable drug-like features. Most of the compounds have good
oral bioavailability potential, according to Lipinski's criteria for CNS drugs (Table 5).
Significantly, ten compounds Cpl, Cp3, Cp4, Cp5, Cp9, Cpl0, Cp12, Cpl3, Cpl4, and Cp15
were predicted to penetrate the blood-brain barrier (BBB), an essential requirement for the
activity of central nervous system. These compounds fits into a suitable physicochemical
region for CNS-active drugs, as further shown by the graphical representation of ADME
features in Figure 6. These results align with known factors that influence BBB permeability,
such as molecule size, polarity, and lipophilicity [36-41].

Furthermore, unlike lamotrigine, which is known to be influenced by P-gp-mediated transport,
none of the compounds were anticipated to interact significantly with P-glycoprotein (P-gp).
P-glycoprotein is necessary for lamotrigine to cross the blood-brain barrier, underscoring the
involvement of this transporter in the inadequate CNS absorption of numerous antiepileptic
drugs [42-44].

Additionally, the majority of compounds met Lipinski's rule for CNS drugs, indicating
favorable drug-likeness and oral bioavailability [36-38]. The ADME profiles, supported by
graphical analyses, place the lead compounds within the optimal physicochemical space for
CNS-active drugs, balancing lipophilicity, polarity, and molecular weight [36-41].

Conclusion
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Based on the molecular docking results, several N-(substituted-1,3-benzothiazol-2-
yl)benzamide derivatives demonstrated favorable interactions within the active sites of the two
target proteins. Seven compounds (Cpl, Cp3, Cp7, Cp10, Cp12, Cp13, and Cp14) exhibited
promising binding affinity toward GABA-AT, while three compounds (Cp10, Cp13, and Cp14)
also showed effective interactions with NavMs. In addition, these derivatives displayed
favorable ADME characteristics necessary for efficient central nervous system delivery.
Among these compounds, Cp1l, Cp3, Cp7, Cp10, Cp12, Cpl13, and Cp14 were identified as the

most promising lead candidates, exhibiting notable potential as anticonvulsant agents.
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GIA: Gastrointestinal Absorption.
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Figure 1: Binding affinity values of the top-ranked compounds toward (A) GABA-AT and (B) Navi/s.
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Figure 2: Structural depiction of 3D interactions between Lamotrigine and selected compounds (Cp10, Cp13, and Cp14) at the NavMs active site.

Vigabatrin

Figure 3: Structural depiction of 3D interactions between Vigabatrin and selected compounds (Cp1, Cp3, Cp7, Cp12, Cp13, Cpl4, and Cpl5) at
the GABA-AT active site.

28



Figure 4: Comparison of molecular surface and 2D interaction patterns of Lamotrigine and selected compounds (Cp10, Cp13, and Cp14) within the
NavMs active site. (A) Structural representation of NavMs.
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Vigabatrin

Figure 5: Comparison of molecular surface and 2D interaction patterns of Vigabatrin and selected compounds (Cp1, Cp3, Cp7, Cp10, Cp12, Cpl13,
and Cp14) within the GABA-AT active site. (A) Structural representation of GABA-AT.
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Figure: 6: Graphical representation of compound exhibiting blood-brain barrier permeability
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