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Targeted small molecule therapeutics are enabling the scientific community fight
against SARS-CoV-2.
derivatives were designed for their COVID-19 inhibitory activity by docking.
Ligands (1la-f) to SARS-CoV-2 (PDB ID: 5R82) are docked To identify the
hypothetical binding motif of the title compounds using VLifeMDS software by in-
silico (molecular docking studies). These findings showed that the binding energy
in all active compounds ranged from -29.12 to -79.53 kcal/mol. If compared to the
standard -86.52 kcal/mol). Compound code 1b and 1d were found to be potent
with a docking score of -79.53 and -64.72 respectively.

In this article, some 1,2-diphenyl-1H-benzimidazole
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INTRODUCTION

Coronaviruses belong to the subfamily
Coronavirinae in the family Coronaviridae. The
degree to which the resulting disease is serious
and how far it can spread varies from the
different types of human coronavirusestil
Doctors are currently identifying coronavirus
types that can infect humans, namely 229E
(alpha coronavirus), NL63 (alpha coronavirus),
0C43 (beta coronavirus), and HKU1 (beta
coronavirus). In December 2019, a cluster of
cases of unexplained viral pneumonia was
reported in Wuhan, a metropolitan city in Hubei
province, China. Most of the confirmed cases
were initially linked to the Wuhan Huanan
seafood market, where different kinds of live
wild animals are sold, including chickens, bats,
groundhogs, and snakes. Covid-19 is very similar
in terms of symptomatology to other viral
respiratory infectionsi24l. Benzimidazole is a
nitrogen-containing, heterocyclic  aromatic
organic compound. The fusion of benzene with
the imidazole ring forms this bicyclic
compound/5-8l. In medical chemistry, it is a vital
pharmacophore and privileged structure that
exhibits different therapeutic activities such as
antiulcer, antihypertensive, analgesic, antiviral,
antifungal, anticancer and antihistaminic[®-10l. In

present research work all compounds previously
synthesized by microwave method under green
chemistry which are reported but docking study
is not reported yet. Molecular docking is an
appealing scaffold for understanding medicinal
biomolecular interactions in rational drug design
as well as in the mechanical analysis in order,
primarily noncovalently, to insert the molecule
(ligand) into the favorite binders of the
particular target area of the DNA/protein
(receptor). The information gathered from the
docking method can be used to demonstrate the
binding energy, free energy and complex
stability. The docking are currently used to
forecast the preliminary ligand-receptor complex
binding parameters. The main user interface
continues to be expanded by commercial
software programs. In the high end packages,
new algorithms from industry and academia are
easily implemented. Public domain packages are
becoming more stable and deliver functionality
that continues to double in speed every year and
half computers surpassing some of the
commercial offerings, while graphic displays
have become more sophisticated and intuitive.
All these components make molecular docking
an important part of the design of drugs. In
exciting new techniques such as computational
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enzymology, genomics, and proteomic search
engines, its function continues to be expanded.

MATERIALS AND METHODS

Molecular Docking Study

The VLife MDS 4.1 software was used to perform
the molecular docking study. There are all six
1,2-diphenyl-1H-benzimidazole products.
VLifeMDS 4.1 software has provided both rigid
(no torsional flexibility for both a protein and a
ligand) and flexible (torsional flexibility for a
rigid protein ligand) molecular docking. Either
experimentally known or theoretically developed
through knowledge-based protein modeling or
homology modeling was the target or receptor.
The molecular docking tool was designed to
obtain a preferred interaction geometry of
ligand-receptor complexes with minimum
interaction energy assisted by various scoring
functions. Electrostatics only, the steric and
electrostatic sum (force-field parameters), and
the dock score. For lead optimization, this utility
allowed us to screen a collection of compounds.
The interaction energy between the ligand and
the receptor protein is minimized using
VLifeMDS.

Protein Preparation

PanDDA analysis group deposition-Crystal
Structure of COVID-19 main protease in complex
with Z219104216 (PDB code- 5R82)

Figure 1: 3D View of Structure of PanDDA
analysis group deposition-Crystal Structure of
COVID-19 main protease in complex with

7219104216 (PDB code- 5R82)

Ligand preparation

The 2D structures of the compounds were built
and then converted into 3D. Then, using MMFF,
the 3D structures were energetically minimized
to the rms gradient of 0.01.

Identification of cavities

Enzyme cavities were calculated by using the
software's cavity determination option. To assign
an appropriate active site, the cavities in the
receptor were mapped. The basic function used
to map the cavities was the receptor's surface
mapping and the geometric voids were defined
and the void was scaled for its hydrophobic
characteristics. Therefore, based on their size
and hydrophobic surface area, all the cavities
that are present in the receptor are classified and
ranked. Considering the dimensions and the
hydrophobic surface area, as an active site, the
cavity is considered to be the best void.

Scoring function

The distinction is based on the scoring or fitness
feature of good or bad docked conformation.
Only electrostatic and both steric and
electrostatic interactions between receptor
ligand and dock score scoring function are used
by MDS fitness functions. The dock score
measures binding affinity with a recognized 3D
structure of a given protein-ligand complex.

Table 1: Test compounds used in study

Sr. Compound Name of compound

no  code

1 la 1-(4-chlorophenyl)-2-(3,5-
dimethylphenyl)-1H-benzimidazol

2 1b 4-chloro-2-[1-(4-chlorophenyl)-
1H-benzimidazol-2-yl]phenol

3 1c 1-(4-chlorophenyl)-2-(3-
nitrophenyl)-1H-benzimidazole

4 1d 1-(4-chlorophenyl)-2-(4-
nitrophenyl)-1H-benzimidazole

5 le 2-(3-bromophenyl)-1-(4-
chlorophenyl)-1H-benzimidazole

6 1f 2-(2-bromophenyl)-1-(4-
chlorophenyl)-1H-benzimidazole

RESULTS AND DISCUSSION

Molecular docking study were subjected on
receptor of PanDDA analysis group deposition-
Crystal Structure of COVID-19 main protease in
complex with Z219104216 (PDB code- 5R82).
The compound code (1la-f) shown in the table
and the compound code 1b and 1d minimum
dock score were found to be potent,
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Table 2: Structure of test compounds
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with a docking score of -79.53 and -64.72
respectively. Where the main interaction
between ligand and receptor can be observed,
the best pose obtained by docking results is
reported. At the binding pocket, all designed
compounds follow a very similar conformation,
showing interaction of hydrogen bond with
amino acids of ASN15B, aromatic interaction
with amino acids of MET49, ASN119, ASN142,
HIE164, MET165, ASP187, ARG188, and GLN189.
The standard dock score was found to be -86.52.

Table 3: Docking score of 1,2-diphenyl-1H-
benzimidazole derivatives by using GRIP Batch
docking.

Compound Structure Docking
code score
(Kcal/mo
1)
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CONCLUSION

In conclusion, molecular docking studies further
assist in understanding in detail the different
interactions between the ligands and enzyme
active sites and thus assist in developing new
potent inhibitors. For all the synthesized
compounds, the docking experiments were
carried out and the docking score was compared
with  the  Hydroxychloroquine reference
compound. The compounds code 1b showed
higher binding score.
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