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Abstract: In late 2019, in Wuhan, China, a new human coronavirus known as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) first appeared. This virus caused the respiratory ailment known as
coronavirus disease 2019 (COVID-19), which spread quickly throughout the world. Researchers from all over
the world are working feverishly to comprehend SARS-CoV-2 and explore the pathophysiology of this iliness
to identify viable therapeutic drug candidates and treatments. This research is part of our ongoing search for
an effective antiviral medication to combat this devastating illness, which necessitates work in medicinal
chemistry. Every day, a sizable number of people die from the terrible disease COVID-19. This research
looked at using docking theoretical calculations for dealing with the docking between medicines with proteins.
Nine compounds of medicines named Aminoglutethimide, 4-aminosalicylic acid, Felbamate, Hydroflu-
methiazide, Methazolamide, Modafinil, Nepafenac, Oxcarbazepine and Trichlormethiazide are used that are
commonly active groups like amino group, hydroxyl, and ketone in their conformation structures. Two
inhibitions of proteins in the SARS-CoV-2 virus (COVID-19) are applied (6xbg and 6xfn) for docking with nine
medicines depending on the software of the Molecular operating environment package (MOE). The docking
score was found to be that trichlormethiazide had a more stable value (-6.2955) and (-6.5462) with (6xbg)

and (6xfn) proteins respectively.
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1. INTRODUCTION

The World Health Organization (WHO) classified a
new illness in Wuhan City, China, as a pandemic in
March 2020. The coronavirus associated with this
pandemic, COVID-19, was proposed as a new variety
of SARS-CoV-2 (1). More than one million patients
were suffering death and about 40 million have been
infected (2-4). Computational features (5) provide
new ideas for common medicines used to combat
newer coronaviruses. Through molecular docking
(6), a virtual screening approach was used to
discover the active site of the viral protease for the
binding of numerous natural chemicals (7).

To find a new treatment for COVID-19 by putting
forth a mechanism for these interactions, a docking
study of coumarin derivatives with chloroquine was
carried out (8). There is no effective treatment for
COVID-19 at this yet (9). The search for novel

medications, particularly those derived from natural
plant sources (10), has enormous potential. UV rays,
traumas, and bacterial and fungal poisons can all
trigger a reaction. Anti-inflammatory, antitumoral,
and antiviral agents are various biological functions
in human extraction from plants (11-13).

Utilizing molecular docking software, the study of
drug interactions with proteins was used to approach
drug design and evolution (14,15). SARS-CoV-2-
related proteins have been identified as potential
therapeutic targets in numerous theoretical
investigations, and hundreds of dockings have been
conducted with different drugs (16,17).

The best efforts of scientists are being made in this
direction. discovery of a chemical to combat this
virus, but the outcomes so far are very limited. Since
it takes a while, starting from scratch with a new
medication in this situation is not a good idea. It
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costs a lot of money and time to create a new
molecule. COVID-19 is resistant to several known
medicines (5, 18). The Food and Drug Administration
(FDA) authorized malaria medicine hydroxyl-
chloroquine was investigated as a treatment for
SARS-CoV-2. Previous research has shown that
chloroquine and hydroxychloroquine (19) can
suppress the coronavirus (COVID-19) by altering the
pH at the cell membrane's surface (20, 21).

Heterocyclic molecules are known as antiviral drugs
and are the subject of extensive research for
potential medical applications (5, 22). To explore the
efficiency of the medicines as COVID-19 inhibitors,
comparative research comparing pharmaceuticals
with FDA approval and hydroxychloroquine antiviral
treatments against a wide range of RNA viruses has
been established (15).

Coronaviruses, positive sense-RNA viruses that
reproduce in the cytoplasm, are present in infected
human cells. A sophisticated replication machinery
component that regulates their replication is made
up of at least 16 non-structural proteins (23, 24).

COVID-19 was studied in the human body (25), while
different types of computations, including pm3, am1,
and hf at the basis set (sto-3g), were used to
conceptually analyze the medications. Entropy,
Gibbs free energy, HOMO, total energy, and LUMO
were calculated among other physicochemical data.
For the interaction of drugs with various proteins,
docking studies were used (26).

Aminoglutethimide is a drug that has been used to
treat Cushing's syndrome, breast cancer, prostate
cancer, and seizures. While 4-aminosalicylic acid is
mainly used as an antibiotic to treat tuberculosis. In
particular, it is used in conjunction with other
antituberculosis drugs to treat active drug-resistant
tuberculosis.

Felbamate is an anticonvulsant that is applied to
epilepsy patients. It is used to treat Lennox-Gas taut
syndrome-related partial and generalized seizures in
children as well as partial seizures in adults, both
with and without generalization. Hydroflumethiazide
is a thiazide diuretic used to treat liver cirrhosis,
congestive heart failure, and hypertension-related
edema.

Methazolamide is recommended for the management

of elevated intraocular pressure (IOP) in both
secondary and chronic open-angle glaucoma.
Modafinil is a central nervous system (CNS)

stimulant drug used to treat obstructive sleep apnea,
narcolepsy, and shift work sleep disorder-related
insomnia.

Nepafenac is a nonsteroidal anti-inflammatory drug
(NSAID) used to treat cataract surgery-related pain
and inflammation. Oxcarbazepine is a drug used for
the treatment of epilepsy. It is used to treat both
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focal and generalized seizures in epilepsy.
Trichlormethiazide is typically used to treat
hypertension and edema, including those brought on
by hepatic cirrhosis, cardiac failure, and cortico-
steroid therapy.

2. COMPUTATIONAL METHODS

A docking study was carried out to optimize the
medicines with proteins. Structures of the proteins
have been chosen from the protein database website
(PDB) having the code (6xbg and 6xfn) (27). Water
structures, and alternative molecules, were left out
of the protein's 3D coordinate information. These
proteins were separated from other molecules such
as water, alternative compounds, and tiny proteins
with a small number of amino acids. These proteins
were afterward re-corrected and re-arranged
automatically after the hydrogen atoms in the
structure were added.

Chem-Bio Office 3D (version 17.1) was used to
create the pharmaceutical molecules. The docking
software (MOE) (version 2015) was used to
characterize all of the ligands and receptors.
Simulation of docking was carried out by selecting
the active sites of the proteins to arrive at a final
optimization to find a configuration that was more
stable and had lower steric hindrance.

Using an Intel Core (i7-4810) laptop computer with
(8 GB) of RAM and Microsoft Windows 10 Pro as the
operating system, docking for ligand and receptor
was computed.

3. RESULTS AND DISCUSSION

The docking investigation was used to predict the
docking interaction of humerous medications, whose
formulas are shown in Figure 1, with various
proteins. The activity of these proteins in the SAR-
Cov2 virus was taken into consideration when they
were chosen.

3.1. Docking of (6xbg)

This protein has (2407) atoms and (300) residues in
its structure. Figure 1 shows the complete formula,
which comprises 1515 carbon atoms, 405 oxygen
atoms, and 27 sulfur atoms (2). There are a lot of
active functional groups in these proteins, notably
nitrogen, and oxygen.

3.1.1. Docking with Medicines

The binding score energy of (6xbg) protein was
calculated. As indicated in Table (1), we selected the
optimal location of the protein to interact with
different medications to determine the best docking.
The (E-9, E-7, E-4, E-6, E-3, E-1, E-5, E-8, and E-2)
were discovered to have energy score values of
-6.2955, -6.1897, -6.1514, -6.0182, -5.8292, -
5.6303, -5.6060, -5.5381, and -4.4638. So, it's clear
that every drug is superior to E-9.
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Figure 1: Pharmaceutical substances' molecular structure.

Figure 2: The configuration of (6xbg) protein.

Table 1: Score values for docking of (6xbg) protein with medicines.

Comp. No Medicines Score values
E-1 Aminoglutethimide -5.6303
E-2 4-Aminosalicylic acid -4.4638
E-3 Felbamate -5.8292
E-4 Hydroflumethiazide -6.1514
E-5 Methazolamide -5.6060
E-6 Modafinil -6.0182
E-7 Nepafenac -6.1897
E-8 Oxcarbazepine -5.5381
E-9 Trichlormethiazide -6.2955
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When compared to other medicines,
trichlormethiazide (-6.2955) had a more stable
value, but 4-aminosalicylic acid (-4.4638) did not.
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Figure 3: Medicines docking with the (6xbg) protein.
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Figure 4: Drug scores at (6xbg) protein.

Various amino acid groups surround the medication
(trichlormethiazide). A (His 41) and (Cys 145)
intermolecular hydrogen bond linked the active polar
site between the medication and the protein, as did
(Leu 141) and (Arg188) via free electrons in chlorine
as illustrated in Figure (3). By (z) aromatic system,
the medication (4-Aminosalicylic acid) came into
touch with the amino acid group (His 41).

There are three chlorine atoms in the formula of the
medication (Trichlormethiazide), which makes it

unique. (NHz, =0) have active groups, however, this
molecule has a higher polarity and is more active.
There are a few reasons why Trichlormethiazide was
chosen above the others as a medication name.

3.2. Docking of (6xfn)
This protein has around 304 residues and 23488

atoms. As illustrated in Figure 5, the entire formula
contained 1486 carbon atoms, 398 nitrogen atoms,
441 oxygen atoms, and 23 sulfur atoms.

Figure 5: The configuration of (6xfn) protein.

3.2.1. Docking with Medicines
Following that, we chose the optimal location of the
protein to interact with various medications to

describe the best docking, as indicated in the table
below.

Table 2: Score values for docking of (6xfn) protein with medicines.

Score values

Comp. No. Medicines

E-1 Aminoglutethimide -5.5095
E-2 4-Aminosalicylic acid -4.5654
E-3 Felbamate -5.6109
E-4 Hydroflumethiazide -5.9720
E-5 Methazolamide -5.5635
E-6 Modafinil -5.6988
E-7 Nepafenac -6.1798
E-8 Oxcarbazepine -5.5411
E-9 Trichlormethiazide -6.5462
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medicine 4-Aminosalicylic acid requires a less stable

As indicated in Figure 7, the drug Trichlormethiazide

-6.5462, but the

value -4.5654.
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requires a more stable value
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Figure 6: Medicines docking with the (6xfn) protein.
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Figure 7: Drug scores at (6xfn) protein.

Many amino acid molecules plagued trichlorme-
thiazide therapy. By an intermolecular hydrogen
bond, the active site was close to the protein Met
165. In ketone, free electrons were linked to His 163
and Ser 144. Finally, a hydrogen atom joined 4-
aminosalicylic acid medication of His 164.

As a result, the medication Trichlormethiazide has
three chlorine atoms in its formula, making it more
polar and active than other compounds, in addition
to having active groups like NHz, =0 in its formula

structure. As a result of these factors, the medication
name Trichlormethiazide was more stable than the
others.

Figure 8 shows the comparison of two medications
Trichlormethiazide and 4-aminosalicylic acid and two
proteins. In comparison to 6xfn, we may infer that
Trichlormethiazide was more active binding docking
and more stable compared with 6xbg. In comparison
to other medicines, 4-aminosalicylic acid was less
stable.

Trichlormethiazide

Figure 8: Score comparison of medications containing proteins.

4. CONCLUSION

This study aims to measure the binding affinity of the
active compounds within the target protein that are

involved in the virus' entry and replication
mechanisms, and consequently in the in-silico
process of the virus' host cell maturation. The

docking results revealed a variety of drug-protein
binding interactions, some of which were
advantageous. The COVID-19 in complex with the
inhibitors exhibited high-affinity interactions with the
antiviral medications  aminoglutethimide,  4-
aminosalicylic acid, Felbamate, hydroflumethiazide,
methazolamide, modafinil, nepafenac, oxicarba-
zepine, and trichlormethiazide. The docking findings
revealed that medication Trichlormethiazide was the
most active against the proteins 6xfn and 6xbg with
values of -6.5462 and -6.2955, respectively, in

comparison to others. With values of -4.5654 and -
4.4638, medication 4-Aminosalicylic acid had
reduced docking binding with the preceding proteins.
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