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ARTICLE INFO ABSTRACT

Keywords: Epilepsy is a non-communicable central nervous system (CNS) disease that accounts for approximately 0.8-1.2 %
QSAR of the global population at any time. The hyper-activities of gamma butyric acid aminotransferase (GABAaT)
AEDs enzyme have been confirmed to be largely responsible for seizure/epilepsy. Because of this special function, the
il\];[II\(/IET GABAT enzyme has been the main target of many anti-epilepsy drugs (AEDs). To date, many discovered AEDs
GABAr have not eradicated this neurological disease. Since experimental determinations of modern drugs are usually

CNS costly and sometimes non-eco-friendly, in-silco quantitative structure-activity relationship (QSAR)-machine

Epilepsy learning, docking and pharmacokinetics (PMK) techniques were used to design and test the oral bio-availabilities
of all the designed AEDs. QSAR models were generated, and the predictive properties of RZ%nt=0.9827,
R%ext = 0.9407, and R%adj of 0.9667 indicate the evidence that the developed model was not by chance. Six (6)
new AEDs were newly designed, and they were found to have better anti-epileptic activities values of 2.146799,
2.224866, 2.31479, 2.450313, 2.301474, and 2.618303 than the standard AED, Vigabatrin (0.40672). Also, the
docked new compounds shows excellent binding energies of —127.001, —129.071, —130.515, —126.881,
—130.771, and —126.974 kcal/mol compared to the referenced AED (—76.9173 kcal/mol). The PMK and ab-
sorption, distribution, metabolism, excretion, and toxicity (ADMET) investigations also revealed that all the
designed compounds were found to be bio-available for human administration. 'Therefore, the newly designed
analogues (AEDs) could be considered as potential drug candidates for the treatment of epilepsy.

1. Background

Epilepsy is a central nervous system (CNS) non-communicable disease
that accounts for approximately 0.8-1.2 % of the global population at any
time."? For many decades epilepsy has been thought to be the common
sickness for old populations in the society, however, investigation has
now revealed that this sickness increases as the age progresses.>* A
survey carried out by epidemiologists rated this CNS disorder as the third
(3rd) neurological disorder that is most prevalent in developing na-
tions.>>° This brain disorder is usually characterized by unprovoked and

* Corresponding author.
E-mail address: faithyikare4me@gmail.com (U. Abdulfatai).

g8

EI;gEVIE}; Production and Hosting by Elsevier on behalf of KeAi

https://doi.org/10.1016/j.ipha.2023.11.011

repeated seizure which was due to the neuron electrical discharge from
the CNS.>6

Studies have shown that the hyperactivities of gamma butyric acid
aminotransferase (GABAaT) enzyme was responsible for seizure/epilepsy
in the body."” This is because GABAar serves as a neuron excitability
stabilizer in the CNS. It controls the number of neuron excitabilities
needed for the normal working of the brain.'”” Because of this special
function, GABAT enzyme has been the main target of many anti-epilepsy
drugs (AEDs).5 10 Vigabatrin (Standard AED) is an analogue of
gamma-aminobutyric acid (GABA), the main inhibitory neurotransmitter
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Table. 1

Anti-epilepsy drugs with their experimental and predicted activities.

S/
N

AEDs' NAMES

Experimental
Activities (pEDsp)

Predicted
Activities
(PEDs()

12

Zb

6

7))

8b

9b

11])

12°
13°
14°

15])

16])

17°

18°

20°
21])

998

23"
24°

25°

26"
27°

28!)

1-[1-Oxo0-1-(4-phenylpiperazin-1-yl)
propan-2-yl]pyrrolidine-2,5-dione
1-{1-[4-(3-Chlorophenyl)piperazin-1-
yl1-1-oxopropan-2-yl}pyrrolidine-2,5-
dione
1-{1-[4-(2-Fluorophenyl)piperazin-1-
yl]l-1-oxopropan-2-yl}pyrrolidine-2,5-
dione
1-{1-[4-(3-Fluorophenyl)piperazin-1-
yl]l-1-oxopropan-2-yl}pyrrolidine-2,5-
dione
1-{1-[4-(4-Fluorophenyl)piperazin-1-
yl]-1-oxopropan-2-yl}pyrrolidine-2,5-
dione
1-(1-Oxo-1-{4-[2-(trifluoromethyl)
phenyl]piperazin-1-yl}propan-2-yl)
pyrrolidine-2,5-dione
1-(1-Oxo0-1-{4-[3-(trifluoromethyl)
phenyl]piperazin-1-yl}propan-2-yl)
pyrrolidine-2,5-dione
1-[1-Oxo0-1-(4-phenylpiperazin-1-yl)
butan-2-yl]pyrrolidine-2,5-dione
1-{1-[4-(3-Chlorophenyl)piperazin-1-
yl]l-1-oxobutan-2-yl}pyrrolidine-2,5-
dione
1-(1-Ox0-1-{4-[3-(trifluoromethyl)
phenyl]piperazin-1-yl}butan-2-yl)
pyrrolidine-2,5-dione
1-{1-[4-(3-Trifluoromethylphenyl)
piperazin-1-yl]-3-methoxy-1-
oxopropan-2-yl}pyrrolidine-2,5-
dione
7-(4-(Pentyloxy)phenyl)-[1,2,4]
triazolo[1,5-a]pyrimidine
7-(4-(Hexyloxy)phenyl)-[1,2,4]
triazolo[1,5-a]pyrimidine
7-(4-(Benzyloxy)phenyl)-[1,2,4]
triazolo[1,5-a]pyrimidine
(E)-2-(2-(Cyclopentylmethylene)
hydrazinyl)-4-(4-fluorophenyl)
thiazole

(E)-4-(4-Chlorophenyl)-2-(2-
(cyclopentylmethylene)hydrazinyl)
thiazole

(E)-4-(4-Bromophenyl)-2-(2-
(cyclopentylmethylene)hydrazinyl)
thiazole
(E)-2-(2-(Cyclopentylmethylene)
hydrazinyl)-4-(4-(trifluoromethyl)
phenyl)thiazole
(E)-2-(2-(Cyclopentylmethylene)
hydrazinyl)-4-p-tolylthiazole
(E)-4-(2-(2-(Cyclopentylmethylene)
hydrazinyl)thiazol-4-yl)benzonitrile
(E)-2-(2-(Cyclopentylmethylene)
hydrazinyl)-4-(4-nitrophenyl)thiazole
(E)-Ethyl 2-(2-
(cyclopentylmethylene)hydrazinyl)-
4-methylthiazole-5-carboxylate
(E)-2-(2-(Cyclopentylmethylene)
hydrazinyl)-4-methylthiazole
(E)-2-(2 (Cyclopentylmethylene)
hydrazinyl)-4-(adamant-1-yl)thiazole
(R,S)-3-(2-Chlorophenyl)-1-{2-[4-(4-
fluorophenyl)piperazin-1-yl]-2-
oxoethyl}-pyrrolidine-2,5-dione
2-(2,5-Dioxopyrrolidin-1-yl)-N-
phenylpropanamide
N-(3-chlorophenyl)-2-(2,5-
dioxopyrrolidin-1-yl)propanamide
2-(2,5-Dioxopyrrolidin-1-yl)-N-
phenylbutanamide

2.216166

2.076276

2.179552

2.137354

2.113275

1.877947

1.946452

2.172603

2.138934

1.770115

1.764176

1.403121

1.198657

1.579784

0.963788

1.274158

1.30963

1.079181

1.149219

1.814913

1.722634

1.09691

1.444045

1.245513

1.834421

1.986324

2.019947

2.064832

2.121032

2.107717

2.107717

2.117749

1.960391

2.008018

1.845918

2.12895

2.274505

1.853836

1.8918

1.341862

1.18768

1.607205

1.121322

1.270161

1.348228

0.84475

1.123586

1.775809

1.707616

1.076266

1.435392

1.181443

1.751384

1.993326

2.138882

2.001244
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Table. 1 (continued)

S/ AEDs' NAMES Experimental Predicted
N Activities (pEDsp)  Activities
(PEDs0)

29 N-(3-chlorophenyl)-2-(2,5- 2.113943 2.146799
dioxopyrrolidin-1-yl)butanamide

30° 2-(2,5-Dioxopyrrolidin-1-yl)-N-(3- 2.081707 1.997961
fluorophenyl)butanamide

31" N-(3-chlorophenyl)-2-(3-methyl-2,5- 1.906335 1.943112
dioxopyrrolidin-1-yl)propanamide

32% 7-(4-(Pentyloxy)phenyl)-[1,2,4] 1.403121 1.341862
triazolo[1,5-a] pyrimidine

33" 7-(4-(Hexyloxy)phenyl)-[1,2,4] 1.198657 1.18768
triazolo[1,5-a]pyrimidine

34° 7-(4-(Benzyloxy)phenyl)-[1,2,4] 1.579784 1.607205

triazolo[1,5-a] pyrimidine

@ Test Sets.
b Training Sets.

in the central nervous system, used in the treatment of refractory seizures
and infantile spasms. It irreversibly inhibits the gamma butric acid
aminotransferase (GABAaT) enzyme, thereby increasing levels of circu-
lation of GABA.' 12 Also, many other organic compounds and vigabatrin
have been widely synthesized and used to manage seizures, but many of
such drugs have not been effective in curing this neurological disease
completely.® 10

It is well-documented that experimental determinations of modern
drugs are usually costly, energy and time-consuming, and sometimes
non-eco-friendly.>° It will be an excellent idea to use any in-silco
method such as QSAR, molecular docking, and ADMET to accelerate
and to screen and design novel AED candidates, as well as predict their
unknown drugs’ anti-convulsant activities, binding energies, and
bio-available before the expensive experimental method. In this regard,
computational Quantitative Structure-Activity Relationship (QSAR) will
be an ideal or effective in-silico tool to use. QSAR has proven to be
effective in predicting accurate structures, activities, and properties of
many known and unknown molecules.!” ' QSAR has been used effec-
tively with success rates in the field of medicine, petroleum and most
recently in the area of corrosion resistance.?’ 22?22 Also, QSAR and
molecular docking insilico methods have been previously used to design
and identify potential AEDs drug targets on macromolecules,?%2527

QSAR's main principle is to develop a mathematical model(s) via the
use of machine learning software (Weka) to relate the properties and
structures of compounds of interest.'®1819:22.23 \Molecular docking (MD)
is the identification and investigation of the presence of amino acid
residues (AARs) and binding energies (BEs) that occur as a result of in-
teractions that take place between micro-molecule (Drug candidate) and
macro-molecule (Receptor).?*>* How our body system responds to the
ingested drug substance is usually referred to as the
pharmacokinetics.>' > Therefore, in this study, based on the existing
synthesized datasets, the QSAR and other computational methods were
invoked to design some reliable and novel AEDs.

2. Methods

2.1. Geometric optimization, descriptors generation and sets division of
AEDs

Thirty-four (34) compounds of EM (Table 1) were collected from
reliable articles™®>¢° along with their AED's experimental activities at
an effective dose at fifty per cent concentration(EDs) was expressed as
PEDs( = Log1/ED50. With the aid of Spartan 14 version 1.1.2 software,
energy stabilization/optimization of all the AEDs was performed suc-
cessfully. To obtain molecular descriptors that will give actual repre-
sentations of all the AEDs structures, density functional theory (DFT) and
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basis set of B3LYP/6-311+ G were utilized to achieve the stable
conformer. A molecular descriptor generator software such as Dragon
and Padel*” were utilized to generate 3000 and 1300 (4300) molecular
descriptors respectively per the structure of the 34 AEDs. Thorough
descriptor normalizations were carried out on the Microsoft Excel sheet,
this was followed by grouping the descriptors into 8 test sets and 26
training sets with the help of data division software.

2.2. QSPR model building and validations

All the generated molecular descriptors from the training sets
alongside their experimental AED activities were used to develop a
reliable mathematical QSAR model (In the form of equation (2.1)) and
statistical values (Rzadj,, Rzint, and chv.) via machine learning (ML)
supporting window software (WEKA version 3.8.5) and material studio
version 8. software. Moreover, the generated model from the WEKA
software was also used to calculate all the theoretical AED activities
(Table 1). This ML software is a reliable software that uses an algorithm
known as genetic function (GF) in conjunction with multi-linear regres-
sion (GFA-MLR) for model development, generation, and accurate ac-
tivity predictions. This algorithm can identify descriptors/parameters
that can give true compounds’ structural information in the developed
QSPR models. To ascertain the predictive reliability of the developed
model, the test sets initially set aside were used on the Microsoft Excel
sheet to calculate the validation statistical parameters externally (Rzext,).
The statistical parameters such as internal Square (Rzint) and external
Square (R%ex) Correlation parameters calculated were compared to the
standard QSAR statistical values (Ravichandran, 2011).

n
Y:aog o i
i

The ML-weka's generated parameter values (Rzadj,, Rzim, and chv,)
were used to indicate the reliability of the built model by relating the
theoretical properties to the experimental properties (Table 1). The
closer the theoretical properties is to experimental properties, the closer
the value of Rzim or Rzext also is to 1.0 (100 %). The coefficients of Ry,
(Equation (2.2)) and Rzext (Equation (2.3)) must be less than 1.0 but
greater than 0.5 (Ravichandran, 2011). Adjusted R? (Rzadj) is also
another criterion to consider for model reliability. Rzadj (Equation (2.4))
value varies directly with the increase in the number of regressors (de-
scriptors). chv (Leave one out R?): The chv (Equation (2.5)) is used to
determine the stability of the developed model.

(2.1)

> (Yobs — Ypred )2

RP=1 - 2.2
> (Yobs — Ytraining)2
2 4 S [Ypred(test) — Yobserved(test)]” 23
pred: S [Yobserved(test) — Ymean(training)]* ’
-1 - 1)R*—P
R, —1-(1-r)_"—l (=D 2.4
) n—p—1 n—-p+1
2 _1_Z(YP—Y)2 25
cv 2 *
> (Y —Ym)

Where is Yops (experimental activity), (Ypreq predicted activity) and
Yiraining (Mean experimental activity). Also, the Ypreq.(test) is the pre-
dicted test set value, Y(test) is the observed test set compounds and Y
is the mean activity value of the training set. p = number of model de-
scriptors and N = size of the sample (Ravichandran, 2011). Also, Yp and
Y are equal to the predicted and observed activity respectively of the
training set and Y, equal to the mean activity value of the training set. To
determine the minimum error encountered during the model develop-
ment, the ML-weka software was used to calculate the computed exper-
imental error and the minimum expt. error for non-significant lack of fit,
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Table. 2
Drug-Likeness Properties of good absorption permeation of Lipinski Rule of 5.

S/ Lipinski's Properties Minimum Values
N
1 The Molecular Weight (MW) <500
2 Hydrogen Bond Donors (HBDs) (counting the sum of all <5
NH and OH groups)
3 Partition Coefficient Octanol/Water Log P <5
4 The Number Of Hydrogen Bond Acceptors (HBAs) <10

(counting all N and O atoms)
5 Synthetic Accessibility 1(High) to 10

(Low)

LOF (95 %).
2.3. Designing of novel AEDs and activities calculations

After statistically ascertaining the developed model's reliability, mean
effect (ME) statistical analysis was carried out to detect the specific re-
gressor/independent variable (descriptor) that has the highest contrib-
utor toward the development of the model regression. After ascertaining
that, the applicability domain®' was carried or determined out to detect
the group of compounds that could be used as a novel compound tem-
plate. After detecting such a compound's template, chemical in-
terpretations of the actual independent descriptor were carried out. The
molecular descriptors that encode seizure information was later chemi-
cally interpreted and used to structurally modify the template. Moreover,
many structurally improved AEDs along with their new activities were
calculated with the aid of the earlier developed model.

2.4. Docking investigations of some designed AEDs

Molecular docking (MD) is the identification and investigation of the
presence of amino acid residues (AARs) and binding energies (BEs) that
occur as a result of interactions that take place between micro-molecule
(Drug candidate) and macro-molecule (Receptor).zs’?’o To know the
strength of interactions that may occur between the design AEDs and the
GABAAaT (receptor), Discovery Studio (DS) Molegro Virtual Docker
(MVD) software was used to perform the docking investigations. The
investigation was carried out by; the Spartan software was used to find
the global minimum of all the designed AEDs, the GABAAAT (Macro--
molecule) was downloaded and unzipped from the protein data bank
website, the GABAAT and the designed AEDs (Micro-molecules) were
uploaded into the work-interface of MVD software, the AEDs were set
into the binding cavity of the GABAAt with grid of dimension of Vol-
ume = 47.616 A%, Surface Area=161.28 A%, Position of X = —10.4691,
Y =-9.23572, Z= —4.38677, Grid resolution of 0.40 A’ Radiu= 20 A.
Thereafter, the docked operation of the software was invoked and the
designed AEDs poses on the binding site with the highest BEs were
recorded after operation completion. The DS visualizer was used to view
the interactions that existed between the Macro-molecule and the
designed AEDs.

2.5. Designed AEDs’ pharmacokinetics and drug-likeness investigation
method

The manner and how our body system responds to the ingested drug
substance is usually referred to as pharmacokinetics.>! > The body does
that via the absorption to distribution to metabolism to excretion of
waste.?® Furthermore, the toxicities of all the designed AEDs were also
calculated. To calculate the physicochemical drug-likeness, all the
designed AEDs were uploaded onto the freely accessible website http
://www.swissadme.ch. All the properties calculated were compared to
that of the standard rules (Table 2). Moreover, the AEDs’ pharmacoki-
netics were also calculated by uploading the designed molecules into
http://structure.bioc.cam.ac.uk/pkesm server.
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Fig. 1. A Graph of Experimental Activities vs. Predicted Activities.
3. Results 4.1. Designed novel AEDs
Model 1 To design a new compound, the selection of an actual descriptor that
PEDsp=- 0.0277 * nAtom + 0.6234 * nN +0.5432 * C1SP2 has the highest magnitude of contributions is the first step that needs to
+0.1824 * MLFERL -0.1621 * topoDiameter -+ -0.596.. be taken into consideration after identifying the most stable and reliable
R’int = 0.9827, R2ext = 0.9547, Rzadj =0.9667, chv =0.9549. model. To achieve this, mean effect statistical analysis was performed

Computed Experimental error = 0.0004.

Model II

PEDso = - 0.8439 * MLFER_L + 0.0742 *nBondsS3 + 0.0629 * nN +
0.496 * nHBAcc3 + 0.852 *MLFERS + 9.0636. RZext = 0.5474,
R%nt=0.766349, R2adj=0.738534, Q%cy=0.676205. Computed
Experimental error = 0.0007.

4. Discursion

Two (2) regression QSAR mathematical models in the form of the one
in equation (2.1) were developed along with their unique statistical pa-
rameters from the AEDs of 34 (Table 1). After carefully comparing all the
regression statistical mathematical parameters (R%ext, R?%nt, R%adj and
chv) with the minimum validation requirements (Ravichandran, 2011)
for a reliable, stable and predictive model, model one (1) distinguished
itself as the most stable and reliable. The predictive internal and external
values (R%int = 0.9827 and R%ext = 0.9407) revealed that the degree of
agreement between the theoretical and experimental properties (Table 1)
of AEDs was 98.27 % and 95.47 % level of prediction respectively. Also,
the cross-validation coefficient (Q?cy) value of 0.9549 and adjusted co-
efficient (R%adj) of 0.9667 indicates that the developed regression model
was 95.49 % stable and 96.67 % reliable respectively. To further validate
model one, the R? which was 0.9827 in Fig. 1 was in agreement with the
external predictions of R%ext = 0.9407. This is evident that the developed
model one was not by chance?® developed. Moreover, the developed
models ‘experimental error and the minimum expt. error for
non-significant lack of fit, LOF (95 %) were 0.0424 and 0.00 respectively.
After this validation, model one was theoretically used to predict the
activities (pEDsg) of all 34 of AEDs (Table 2.1).

Table 3
Mean Effect (ME) of the used Molecular Descriptors.

and the output of the analysis shows that MLFER L descriptor has the
highest magnitude (0.960352) of contribution than the other co-
descriptors present in model one (Table 3).

Also, to know the actual template compound for new compounds'
structural modifications, the applicability domain leverage graph (Fig. 2)
was plotted and the template AED compound (Fig. 3) was revealed to
identify a compound with serial number 30 (Table 1) and the IUPAC
name is 2-(2,5-dioxopyrrolidin-1-yl)-N-phenylbutanamide. The com-
pound with serial number 30 was found to have the experimental and
predicted AED activities of 2.08 and 2.00 respectively, and a leverage
value of 1.22 (Fig. 3).

A literature search revealed that this descriptor (MLFER_L) is a 2D
Molecular linear free energy relation*? descriptor. According to the in-
formation extracted from this descriptor, the addition of electronegative
atoms to the x and y points of the benzene attached to the nitro-group of
template compound in Fig. 3 was found to form (Designed) six novel AED
structures (Table 4) and their improved activities.

In Table 4, the newly designed AEDs along with their activities are;
compound 1 (2.146799), compound 2 (2.224866), compound 3
(2.31479), compound 4 (2.450313), compound 5 (2.301474), and
compound 6 (2.618303). The standard AED, Vigabatrin was also found
to have an antiepileptic activity of 0.40672 (Table 4). When compared all
the newly designed compounds to that of the standard AED (Vigabatrin),
they were found to have better antiepileptic activities (Table 4). From
this study, it was revealed that compound 6 with the activity of 2.618303
was found to have the highest potent activity value than other co newly
designed AEDs (Table 4).

nAtom (—0.48588) nN (0.816046)

C1SP2 (0.558007)

MLFER L (0.960352) topoDiameter (—0.84851)
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Fig. 3. Designed compound's template.

4.2. Molecular docking results of designed novel AEDs

All six (6) newly designed compounds have better docking scores
(Binding energies) than the standard referenced anti-convulsant drug,
vigabatrin (Table 5). Furthermore, these docking results obtained
showed better docking scores than our previously performed
research.’>*3*> This investigation also revealed that the compound 5
which bounded to GABAt receptor via Ile444, Lys442, GIn400, and
Phe414 amino acides has the overall best docking scores of
—130.771 kcal/mol and hydrogen bond length (HBL) of —5.4445 A° than
the other newly designed AEDs in Table 5.

4.3. 3: analysis of designed AEDs’ pharmacokinetics

Drud-likenesses are key parameters that are needed to determine the
bio-viable of drugs by pharmaceutical companies.’® In this research,
Table 6 contains the drug-likeness results of all six (6) designed AEDs.
When compared these results to the recommended values in
Table 2,317356 al] the designed compounds were found to be saved for

431

Table 4
The molecular structures and predicted activities of the newly designed AEDs.
S/ 2D Structures AEDs' Activities
N (PEDs0)
1 & 2.146799
o o
N
\/I\H/n .
I \©/
2 /@\ 2.224866
o o
N
\/1\(“ o
I \©/
3 & 2.31479
o N o
I \©/
4 %©§ 2.450313
o N o
I
(o]
5 & 2.301474
o N o
T
-
6 %@ 2.618303
o o
N
\/‘\r“ !
T
1
7 o 0.40672

OH

NH,
(Vigabatrin)
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Table 5
The docking analysis of the newly designed AEDs.

Intelligent Pharmacy 2 (2024) 427-434

S/N 2D Structures (Ligands) Receptor Amino Acid Residues HBond length (A% Docking Energy (Kcal/mol)
1 /& GABAaT SER403 and GLN400 —4.17515 —~127.001
(e} N o
I \@/
2 %& GABAat ILE402 —4.24305 ~129.071
[e) o
N
T
3 A/j\ GABAAr ILE402 —3.58988 -130.515
[e) N [e]
\/‘\rn !
T
4 %& GABAAr ILE402, LYS442, and ARG206 -4.15125 ~126.881
[e) N o
\/‘\‘(H !
T
5 /O\ GABAAr ILE444, LYS442, GLN400, and PHE414 —5.4445 -130.771
(e} N o
6 %Ok GABAAr ILE402, LYS442, ARG422, and PHE414 —5.44245 -126.974
(o) o
N
T
1
7 o GABAar ASP415, and PRO417 —2.98179 ~76.9173
= oH (Vigabatrin)
NH,
Table 7 shows the result of the ADMET's analysis for all the designed
Table 6 AEDs. The intestinal absorption analysis for all the designed AEDs shows
The drug-likeness’ analysis of the newly designed AEDs. that over 90 % of the compounds could be absorbed into the bloodstream
Comp. MW H-bond H-bond Log P Synthetic via the intestine when synthesized. The distribution analysis values in
No acceptors donors (Octanol/ Accessibility Table 7 revealed that the designed AEDs have the potential to be
(HBASs) (HBDs) Water) distributed within the human system since the standard drug distribution
1 29473 3 1 2.3 2.38 (High) value must be less than 0.45.%>%¢ Metabolism analyses indicated the drug
2 339.18 3 1 233 2.63 (High) biochemical changes in the body. Table 6 shows that all the AED can-
3 38618 3 1 2.62 2.67 (Hfgh) didates can undergo metabolism. Also, a high concentration of the six (6)
4 42063 3 1 3.28 2.84 (High) desiened in the bod be eliminated L hel
5 40418 4 1 3.06 2.84 (High) esigned AEDs in the body can be eliminated or excretion since the lower
6 512.08 3 1 3.6 2.77 (High) the total clearance value (Table 6), the better the useful part of the drugs
to be removed from the system.>>*® Moreover, the toxicity evaluation of
the designed AEDs in Table 7 showed that the compounds don't contain
Table 7 toxicity.
The ADMET's analysis of the newly designed AEDs.
) o - - — 5. Conclusion
Comp. Absorption Distribution Metabolism Excretion Toxicity
No (Intestinal) (log L/kg) (CYP3A4 Total AMES L .
substrate) Clearance  Toxicity The hyper-activities of GABAxT enzyme have been confirmed to be
1 91.92% 0337 ves 0.017 No largely responsible for seizures. Since exp.erlmental deter.rmnatlo.ns f)f
9 91.853 _0.327 Yes _0.005 No modern drugs are usually costly and sometimes non-eco-friendly, in-sil-
3 92.488 -0.32 Yes -0.294 No icon QSAR-ML, docking and PMK were used to design and test the oral
4 91.745 —0.283 Yes -0.159 No bio-availabilities (ADMET) of all the designed AEDs. QSAR-ML models
5 92.768 —0.392 No -0242 No were generated, and the predictive properties of R%int = 0.9827,
6 92.314 —0.268 Yes -0.539 No

oral human administrations. Therefore, all the designed compounds can
be synthesized and processed as AEDs.

RZ%ext = 0.9407, and R%adj of 0.9667 indicate the evidence that the
developed model was not by chance. The six (6) new AEDs were
designed, and they were found to have better anti-epileptic activity
values of 2.146799, 2.224866, 2.31479, 2.450313, 2.301474, and
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2.618303 than the standard AED, Vigabatrin (0.40672). Also, the docked
new compounds show excellent binding energies of —127.001,
—129.071, —130.515, —126.881, —130.771, and —126.974 kcal/mol
than the referenced AED (—76.9173 kcal/mol). The PMK and ADMET
investigations also revealed that all the designed compounds were found
to be bio-available for human administration. All six novel compounds
are advised to be synthesized and used as AEDs.
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