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Original Article
Assessment of Potential Acetylcholinesterase Inhibitors: 
An In Silico Study

Background: In the spectrum of neurodegenerative conditions, Alzheimer disease (AD) stands 
out as the predominant contributor to dementia and behavioral alterations. Cholinesterase 
inhibitors (ChE-Is) represent the primary pharmaceutical category currently endorsed for 
addressing AD. 

Objectives: This investigation assessed the potential of selected test compounds to inhibit 
cholinesterase, specifically targeting acetylcholinesterase (AChE), through in silico approaches.

Methods: In this investigation, five test compounds—oxypertine, cinitapride, niaprazine, 
fenoverine, and clebopride—were identified and selected based on their electroshape 
resemblance to donepezil, utilizing the SwissSimilarity web server. Molecules with shapes 
similar to donepezil can fit into the AChE active site more snugly, facilitating similar interactions. 
AChE (PDB ID: 6U34) was sourced from the RCSB Protein Data Bank (PDB) and prepared for 
molecular docking with Discovery Studio 2020 software. Molecular docking was executed using 
PyRx, while visualization was performed with Discovery Studio 2020 software. Furthermore, 
the physicochemical properties (adhering to Lipinski’s rule of five), drug-likeness, and various 
parameters, encompassing absorption, distribution, metabolism, elimination, and toxicity 
(ADMET) profiles of the test compounds were scrutinized utilizing the SwissADME server. 
These findings were juxtaposed with those of donepezil, the standard drug.

Results: The docking scores revealed that fenoverine (-10.40 kcal/mol) exhibits greater potency 
against 6U34 compared to donepezil (-10.30 kcal/mol), while clebopride, cinitapride, niaprazine, 
and oxypertine (-9.50, -9.40, -9.20, and -9.10 kcal/mol, respectively) demonstrated lower potency 
against 6U34 relative to donepezil. All compounds adhered to Lipinski’s drug-likeness rules and 
displayed promising ADMET profiles suitable for therapeutic applications as ChE-Is.

Conclusion: Based on molecular docking and pharmacological parameters, fenoverine is 
a suitable alternative to donepezil. However, further studies using in vivo methods and other 
techniques are recommended to validate the results of this study.
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Introduction

n 2016, the global incidence of dementia 
was estimated at 43.8 million, marking a 
substantial increase from the 20.2 million 
cases reported in 1990. Projections indicate 
that this figure will surpass 100 million 
by 2050 [1, 2]. Dementia ranked as the 5th 

leading cause of death worldwide in 2016. It is a major 
socioeconomic challenge associated with aging popula-
tions [3]. The most common cause of dementia is Al-
zheimer disease (AD), which accounts for 50%–80% of 
all dementia cases [3].

AD is a neurodegenerative condition marked by pro-
gressive impairment in cognition, emotion, language, 
and memory [4]. Biomarkers detect the pathophysiologi-
cal abnormalities of AD in vivo [5]. The risk factors for 
AD are diverse, including genetic and environmental 
elements. Treatable medical conditions such as type 2 
diabetes, traumatic brain injury, epilepsy, and depression 
have been associated with AD [4, 6]. Various cardiovas-
cular diseases, like hypertension, atrial fibrillation, and 
atherosclerosis, are associated with elevated levels of 
amyloid beta, which contributes to neurodegeneration 
[6]. The use of cholinesterase inhibitors represents one 
therapeutic approach for managing AD [7].

Acetylcholinesterase (AChE) is an enzyme that hy-
drolyzes acetylcholine (ACh) into acetate and choline, 
thereby terminating signal transmission [8]. Data from 
an earlier study show a strong connection between low 
acetylcholine levels and dysfunction of the cholinergic 
system, as well as a decline in cognitive capacity, learn-
ing, and memory [9]. AChE inhibitors (AChEIs) prevent 
the degradation of ACh, resulting in the accumulation of 
Ach, which in turn leads to a response that helps ame-
liorate the symptoms of AD [4, 7]. Currently, the main 
cholinesterase inhibitors (ChEIs) approved for AD treat-
ment include donepezil, galantamine, and rivastigmine 
[3, 4, 7].

Donepezil, otherwise known as Aricept, is a piperidine-
derived AChEI used in managing the dementia of AD, 
and other forms of dementia [10, 11]. It can selectively 
and reversibly inhibit AChE enzyme, which normally 
breaks down acetylcholine (ACh). The activity of done-
pezil directly influences the ACh level [3]. Apart from 
being an AChEI, donepezil opposes glutamate-induced 
excitatory transmission via downregulation of NMDA 
(N-methyl-D-aspartate) receptors and regulates amyloid 
proteins [12]. Donepezil exerts neuroprotective effects 
by inhibiting various inflammatory signaling pathways 

[13, 14]. Even though many approved ChEIs exist, do-
nepezil has some advantages, such as its novel structure, 
strong anti-AChE activity, consistent beneficial effects 
on cognitive function, once-daily usage, and long-lasting 
efficacy [15-17].

Using in silico simulations in drug development results 
in a faster and more efficient drug development process 
[18]. 6U34 is a crystalloid structure of AChE obtained 
from the Protein Data Bank (PDB) or designed via ho-
mology modeling. According to experimental data from 
various PDB, 6U34 is not mutated and has a resolution 
of 2.40 Å. Furthermore, 6U34 has an average protein 
factor of 41.0, 242 water molecules, and a bond angle 
0.521˚ [19]. Data from earlier studies has shown that 
both 1-indanone and piperidine on the chemical struc-
ture of donepezil are responsible for inhibiting the AChE 
[20].

In light of donepezil’s structure, pharmacological pro-
file, and molecular interactions, this study set out to 
identify compounds that share similar structures with 
donepezil. The hypothesis was that compounds with a 
similar structure, pharmacological profile, and molecu-
lar interaction as donepezil would likely inhibit AChE or 
have the same effect. Thus, the study aimed to evaluate 
the cholinesterase inhibitory potentials of selected test 
compounds against AChE via in silico methods.

Materials and Methods

Ligands and proteins collection

Donepezil, a standard drug that inhibits the activity 
of AChE, was used to screen a ligand library for com-
pounds similar in shape (electroshape) and chemistry. 
Evidently, compounds with electrostatic potentials simi-
lar to donepezil are more likely to interact with AChE 
comparably. This similarity can lead to effective inhi-
bition of the enzyme, thereby increasing acetylcholine 
levels. Furthermore, molecules with shapes similar to 
donepezil can fit into the AChE active site more snugly, 
enhancing their inhibitory potential. This shape comple-
mentarity ensures that the molecules can occupy the 
same spatial region as donepezil, facilitating similar in-
teractions. Five test compounds, comprising oxypertine, 
cinitapride, niaprazine, fenoverine, and clebopride, were 
identified using the SwissSimilarity web server [21]. 
The top five similar compounds were chosen based on 
their scores (0.869-0.834) (Table 1). The compounds’ 
structure data file (SDF) format was retrieved from the 
PubChem database. The crystal structure of AD protein 
biomarker AChE (hAChE PDB ID: 6U34; binding sites 
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TRP 86, TYR 337, and TYR 124) was obtained from 
RCSB PDB. The target protein was prepared for docking 
using Discovery Studio 2020 [22]. Protein was prepared 
by removing water and heteroatoms from the protein and 
adding polar hydrogen atoms. Energy minimization and 
PDBQT format of the SDF files were generated using 
Open Babel in PyRx software [23].

Virtual screening

Docking-based virtual screening of ligands against the 
target protein was done using AutoDock Vina in PyRx 
[23]. This procedure was performed to gain more insight 
into the binding mode of the compounds. The AutoDock 
Vina grid box was set to incorporate the entire active 
site of the protein structure of AchE (with coordinates 
of x=69.65, y=145.56, z=-11.65). The protein-ligand 
docked complexes were visualized and analyzed with 
Discovery Studio 2020 software [22].

Pharmacology parameters

An in silico integrative model (SwissADME server) 
was utilized to determine the ADMET (absorption, dis-
tribution, metabolism, elimination, and toxicity) prop-

erties of the test compounds [24], while the ProTox-II 
server [25] was used to predict toxicities.

Results

The 2D structures of the test compounds (oxypertine, 
cinitapride, niaprazine, fenoverine, clebopride) (Figure 
1) and an established drug (donepezil) were modeled 
and used as a target for docking studies against the target 
proteins (AChE).

The physicochemical properties of test compounds 
(Table 2) show that their molecular weights (MW) 
ranged from 379.49 g/mol (donepezil) to 459.56 g/mol 
(fenoverine). The molar refractive (MR) of donepezil 
was 115.31, while those of fenoverine, clebopride, cini-
tapride, niaprazine, and oxypertine were 139.04, 108.56, 
118.95, 107.39 and 121.8 m3/mol, respectively. The to-
pological polar surface area (TPSA) of test compounds 
showed that donepezil had 38.77 Å² while fenoverine, 
clebopride, cinitapride, niaprazine, and oxypertine had 
70.55, 67.59, 113.41, 48.47, and 40.73 Å², respectively 
(Table 2). The number of rotatable bonds, H-bond do-
nors, and H-bond acceptors of test compounds were ≥8, 
≥5, and ≥2, respectively (Table 2).

Table 1. Swiss similarity scoring values of screened drugs

DrugBank ID Screened Drug Score

DB13403 Oxypertine 0.869

DB08810 Cinitapride 0.848

DB13687 Niaprazine 0.842

DB13042 Fenoverine 0.837

DB13511 Clebopride 0.834

Table 2. Physicochemical properties of test compounds

Compound MW (g/moL)
No.

Fraction 
Csp3

No. 
MR TPSA(Å²)

Heavy 
Atoms

Aromatic 
Heavy Atoms

Rotatable 
Bonds

H-bond Ac-
ceptors

H-bond 
Donors

Donepezil 379.49 28 12 0.46 6 4 0 115.31 38.77

Clebopride 373.88 26 12 0.35 6 3 2 108.56 67.59

Fenoverine 459.56 33 18 0.27 5 5 0 139.04 70.55

Niaprazine 356.44 26 12 0.4 7 4 1 107.39 48.47

Cinitapride 402.49 29 6 0.57 8 5 2 118.95 113.41

Oxypertine 379.5 28 15 0.39 6 3 1 121.8 40.73

Abbreviations: MW: Molecular weight; H: Hydrogen; MR: Molar refractive; TPSA: Topological polar surface area. 
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The gastrointestinal absorption of all the test com-
pounds is high (Table 3). Similarly, all test compounds 
except cinitapride are permeable to the blood-brain bar-
rier (Table 3). Except for clebopride, all test compounds 
use P-glycoprotein (Pgp) as a transport substrate. All test 
compounds except clebopride and oxypertine inhibit the 
activity of CYP1A2. Furthermore, all test compounds 
are inhibitors of CYP2D6. CYP3A4 is inhibited by all 
test compounds except cinitapride. According to Table 
3, the skin permeation rate of donepezil was -5.58 cm/s, 
while fenoverine, clebopride, cinitapride, niaprazine, 
and oxypertine were -6.14, -6.04, -6.2, -6.59, and -5.58 
cm/s, respectively.

The prediction of lipophilicity of test compounds (Ta-
ble 4) showed that donepezil has a consensus LogP of 
4, followed by fenoverine (3.74). Others are 3.03, 2.27, 
2.62, and 3.58 (clebopride, cinitapride, niaprazine, and 
oxypertine, respectively).

A prediction of drug-likeness of the test compounds 
based on Lipinski’s rule of five indicated no violation of 
the rule by any test compound (Table 5). The Lipinski 
rule of five specifies that compounds that are considered 
acceptable drugs have the following characteristics: Mo-

lecular weight of ≤500, number of hydrogen bond do-
nors of ≤5, number of hydrogen bond acceptors of ≤10, 
and lipophilicity (LogP) of ≤5. Except for oxypertine, 
other test compounds are unlikely to cause pain (Table 
5).

Water solubility (ESOL) prediction of test compounds 
(Table 6) showed that donepezil was moderately soluble 
in water (1.55×10-5 mol/L). Similarly, Fenoverine (4.07 
×10-6 mol/L), Clebopride (4.38×10-5 mol/L), cinitapride 
(5.91×10-5 mol/L), and oxypertine (1.29×10-5 mol/L) 
were moderately solubilized in water. Niaprazine was 
soluble in water (2.52×10-4 mol/L). All the tested com-
pounds showed a bioavailability score 0.55 (Table 6).

The binding affinity results of the ligands against 
AChE are presented in Table 7. Fenoverine attained the 
highest binding affinity score of −10.40 kcal/mol, fol-
lowed by donepezil, with docking scores of −10.30 kcal/
mol. Furthermore, the binding affinities of clebopride, 
cinitapride, niaprazine, and oxypertine are -9.50, -9.40, 
-9.20, and -9.10 kcal/mol, respectively.

The molecular interactions (3D and 2D) of the amino 
acid residues of AChE with oxypertine, cinitapride, 

Table 3. Prediction of pharmacokinetics output of test compounds

Compound GI Absorption BBB Perme-
ant

Pgp Sub-
strate

CYP1A2 
Inhibitor

CYP2C19 
Inhibitor

CYP2C9 
Inhibitor

CYP2D6 
Inhibitor

CYP3A4 
Inhibitor

Log Kp 
(cm/s)

Donepezil High Yes Yes No No No Yes Yes -5.58

Clebopride High Yes No Yes Yes No Yes Yes -6.04

Fenoverine High Yes Yes No Yes Yes Yes Yes -6.14

Niaprazine High Yes Yes No No No Yes Yes -6.59

Cinitapride High No Yes No Yes Yes Yes No -6.2

Oxypertine High Yes Yes Yes No No Yes Yes -5.58

Abbreviations: BBB: Blood-brain barrier; GI: Gastrointestinal absorption; CYP: Cytochrome P450; Pgp: P-glycoprotein. 

Table 4. Predicted lipophilicity (log P) values

Compound iLOGP XLOGP3 WLOGP MLOGP Silicos-IT LogP Consensus LogP

Donepezil 3.92 4.28 3.83 3.06 4.91 4

Clebopride 3.14 3.58 2.8 2.53 3.1 3.03

Fenoverine 4.34 4.17 3.07 3.49 3.62 3.74

Niaprazine 3.24 2.65 2.21 2.15 2.86 2.62

Cinitapride 3.12 3.6 2.75 1.49 0.39 2.27

Oxypertine 3.6 4.28 3.1 2.48 4.43 3.58

Abbreviation: LOGP: Coefficient logP. 
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Table 5. Prediction of drug likeness and medicinal chemistry of test compounds

Compounds
No.

PAIN Alert
Lipinski #Violations

Donepezil 0 0

Clebopride 0 0

Fenoverine 0 0

Niaprazine 0 0

Cinitapride 0 0

Oxypertine 0 1

 

Table 6. Predicted water solubility (logS) and bioavailability values of test compounds

Parameter Donepezil Clebopride Fenoverine Niaprazine Cinitapride Oxypertine

ESOL LogS -4.81 -4.36 -5.39 -3.6 -4.23 -4.89

ESOL solubility (mg/mL) 5.87×10-3 1.64x10-2 1.87x10-3 8.97x10-2 2.38E-02 4.89E-03

ESOL solubility (mol/L) 1.55x10-5 4.38x10-5 4.07x10-6 2.52x10-4 5.91x10-5 1.29x10-5

ESOL class Moderately 
soluble Moderately soluble Moderately 

soluble Soluble Moderately 
soluble

Moderately 
soluble

Ali LogS -4.81 -4.69 -5.36 -3.32 -5.67 -4.85

Ali solubility (mg/mL) 5.92x10-3 7.71x10-3 2.01x10-3 1.71x10-1 8.63x10-4 5.39x10-3

Ali solubility (mol/L) 1.56x10-5 2.06x10-5 4.37x10-6 4.8x10-4 2.15x10-6 1.42x10-5

Ali class Moderately 
soluble Moderately soluble Moderately 

soluble Soluble Moderately 
soluble

Moderately 
soluble

Silicos-IT LogSw -6.9 -6.14 -7.03 -5.8 -3.74 -6.97

Silicos-IT solubility (mg/mL) 4.78x10-5 2.7x10-4 4.29x10-5 5.58x10-4 7.36x10-2 7.36x10-2

Silicos-IT solubility (mol/L) 1.26x10-7 7.23x10-7 9.33x10-8 1.57x10-6 1.83x10-4 1.06x10-7

Silicos-IT class Poorly soluble Poorly soluble Poorly soluble Moderately 
soluble Soluble Poorly soluble

Bioavailability score 0.55 0.55 0.55 0.55 0.55 0.55

Table 7. Binding affinity of test compounds against AChE

AChE Docked Complex AChE (6U34)- kcal/moL

Fenoverine -10.4

Donepezil -10.3

Clebopride -9.5

Cinitapride -9.4

Niaprazine -9.2

Oxypertine -9.1
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niaprazine, fenoverine, clebopride, and donepezil (stan-
dard) are presented in Figures 2, 3, 4, 5, 6 and 7. The 
compounds interacted with several amino residues via 
numerous forces such as conventional hydrogen bonds, 
carbon-hydrogen bonds, and π-interactions (i.e. π-alkyl 
bonds, π-sigma, amide-π stacking, alkyl, π-π stacking). 
Donepezil interacts with amino residues of AChE at HIS 
A:447, TRY A: 124, PHE A:297, TRY A 341, LEU A: 
289, SER A: 293, VAL A: 294 PHE A:295, GLY A:126, 
LEU A:130, TYR A: 119, TRY A: 133, and GLY A: 121 
(Van der Waals); others are PHE A: 338, TYR A: 337, 
GLY A: 120, TRP A: 86, and TRP A: 286 (π-interactions). 
The interaction of AChE with fenoverine is at TYR A: 
124 (conventional H-bond), GLY A: 121 (Van der Waal), 
TRP A: 286, TYR A:341, GLY A:120, and TRP A:86 
(π-interactions). Furthermore, clebopride binds with 
AChE at TYR A: 337 (conventional H-bond and carbon 
H-bond), TRP A: 86, TRP A: 286, TYR A: 124, TYR A: 
341, and TYR A: 72 (π-interactions). The amino residues 
of AChE formed interactions with cinitapride at TYR A: 
72 (conventional H-bond), SER A:125 (carbon H-bond), 
TRP A:286 (carbon H-bond and π-interaction), TYR 
A: 124, TYR A: 341, and TRP A: 86 (π-interactions). 
Niaprazine interacted with AChE at TRP A: 286, TYR 
A: 124, and TYR A: 341 (π-interactions). Oxypertine 
had many π-interactions (TYR 124, TYR 72, TYR 341, 

TYR 337, TRP 286, TRP 86, VAL 294, PHE 338, and 
GLY 120) with AChE (Figure 2).

Discussion

In this study, we screened a ligand library to identify 
known drugs and bioactive compounds that share simi-
larities with donepezil. Donepezil is an AChE inhibitor 
that is effective in the management of AD [4, 7]. Some 
of the selected bioactive compounds are potential novel 
inhibitors currently being tested clinically for various 
health conditions. For example, fenoverine is an anti-
spasmodic agent used to treat irritable bowel syndrome 
and a potent selective BChE inhibitor [26]. Cinitapride 
is typically prescribed to treat gastrointestinal motil-
ity disorders such as gastroesophageal reflux disease 
and non-ulcer dyspepsia and as a potential therapeutic 
agent for AD [27, 28]. Niaprazine is a selective brain 
catecholamine depletor [29], while clebopride is a dopa-
mine antagonist used to treat symptoms associated with 
functional gastrointestinal disorders [30]. Oxypertine is 
an indole derivative used to treat various central nervous 
system disorders [31]. 

Molecular docking is invaluable for exploring molecu-
lar interactions between proteins and ligands. Docking 
analysis was performed in the current study to recognize 

Figure 1. Two-dimensional structures of test compounds
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Figure 2. Three-dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6U34) amino 
residues and donepezil

Figure 3. Three-dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6U34) amino 
residues and fenoverine
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Figure 5. Three-dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6U34) amino 
residues and cinitapride

Figure 4. Three-dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6u34) amino 
residues and clebopride
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Figure 7. Three-dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6U34) amino 
residues and oxypertine

Figure 6. Three-Dimensional (left) and two-dimensional (right) views of molecular interactions between AChE (6U34) amino 
residues and niaprazine
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the various forms of interaction between amino acid resi-
dues in the active sites of AChE and selected compounds 
[10, 26]. All the compounds docked well within the 
binding pocket of AChE. Fenoverine interacted better 
with AChE (-10.40 kcal/mol) than other compounds, in-
cluding donepezil (-10.30 kcal/mol). This result suggests 
that fenoverine is more likely to produce more effective 
actions. The reason lies in its specific binding affinity for 
AChE. It could be recommended as a suitable alternative 
to donepezil.

Drug pharmacokinetics encompasses the kinetics of 
drug absorption, distribution, biotransformation/me-
tabolism, and excretion [32]. A druglike character for 
a molecule entails a molecular weight of 400 sufficient 
water solubility to be dispersed in aqueous media with 
concomitant lipophilic properties [33]. The physico-
chemical properties of a compound influence the absorp-
tion, distribution, and metabolism of such compound. 
For example, higher TPSA and molecular weight of a 
drug result in lower penetration through biological bar-
riers [10]. In this study, the TPSA of cinitapride was 
(301.13 Å²) highest when compared with other test mol-
ecules. This condition indicates that the penetration of 
cinitapride will be slower than other test molecules. The 
level of blood-brain barrier penetration of cinitapride in 
this study supports this observation.

The blood-brain barrier is a highly selective semiper-
meable border of endothelial cells that prevents solutes 
in the circulating blood from non-selectively crossing 
into the brain’s extracellular fluid. All the test com-
pounds in this study, except cinitapride, are permeant 
to BBB. This condition implies that all test compounds 
except cinitapride could reach the brain by crossing into 
the brain’s extracellular fluid from the blood.

Metabolism prediction of drug compounds is a key 
process in drug discovery, including optimizing drug 
candidates’ pharmacokinetics, pharmacodynamics, and 
safety profiles [34]. The cytochrome P450 (CYP) en-
zymes are membrane-bound hemoproteins that detoxify 
xenobiotics, cellular metabolism, and homeostasis. CYP 
induction or inhibition is a major mechanism that un-
derlies drug-drug interactions [35]. Enzyme inhibition 
impairs biotransformation or clearance and leads to tox-
icity [35, 36]. This study shows that fenoverine, niapra-
zine, cinitapride, and donepezil do not interfere with 
CYP1A2. Conversely, clebopride and oxypertine inhibit 
CYP1CYP1A2. Furthermore, the test compounds in-
hibit CYP2D6 and CYP3A4. This result suggests that 
clebopride and oxypertine would likely impair the bio-
transformation activity of CYP1A2. Also, it indicates 

that all test compounds would likely impair the biotrans-
formation activities of CYP2D6 and CYP3A4.

Drug solubility is one of the pre-formulation proper-
ties that control the desired drug concentration in the sys-
temic circulation [37]. Poor solubility leads to poor bio-
availability. The ability of a drug compound to dissolve 
is impacted by its LogS value, and the lower value is 
better than the higher value [10]. Except for niaprazine, 
all the test compounds are moderately soluble and have 
the same level of bioavailability. This property suggests 
that all the compounds may have the same concentration 
level in the systemic circulation.

Lipophilicity or LogP is the partition coefficient loga-
rithm of a drug compound in an organic or liquid phase 
[10]. According to Lipinski’s rule of five, the partition 
coefficient should be positive but less than ≤5 [38]. In-
creased lipophilicity implies an increased likelihood of 
binding to unwanted cellular targets and a decreased 
degradation rate of drug compounds in the body [39, 40]. 
The Log P of all the test compounds was positive and ≤5 
in this study, with cinitapride showing the lowest Log P. 
Based on this result, the likelihood of cinitapride binding 
to unwanted cellular targets is low compared to other test 
compounds.

Lipinski’s rule of five efficiently assesses drug-likeness 
in drug discovery [41]. This rule indicates the merits 
of a viable drug candidate. To avoid violating this rule, 
the drug candidates must have the following properties: 
Molecular weight: ≤500; the number of hydrogen bond 
donors: ≤5; the number of hydrogen bond acceptors: 
≤10; lipophilicity (expressed as LogP): ≤5; and molar 
refractivity of 40 to 130 [42]. This study found that all 
test compounds obeyed Lipinski’s rule of five. This con-
dition, therefore implies that all the test compounds are 
suitable as drug candidates. However, the docking scores 
from the current study indicate fenoverine as a better 
choice based on the binding affinity to the target protein.

Conclusion

Based on molecular docking scores and pharmacologi-
cal parameters (such as ADMET), fenoverine may be 
a therapeutic alternative to donepezil. This outcome is 
based on simulations; hence, in vivo studies and other 
relevant techniques are required to validate the present 
results.
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