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ABSTRACT

COVID-19 may be a devastating global pandemic round the world. While the
bulk of infected cases appear mild, in some cases, individuals present res-
piratory complications with possible severe lungs damage. This virus can
infect both animals, and other people and its control are complicated because
there’s no effective vaccine or drugs available in markets for the treatments for
COVID-19 so far. During this study, we docked some flavonoids against the tar-
get protein Mpro(6lu7) shows the binding energy between -8.68 kcal/mole to
-6. 68 kcal/mol compared to native ligand (PRD_002214). The compounds
Catechins, Luteoforol, Sappanchal-cone, Baicalein, Vitexin, Chrysosplenol,
5,6,7-Trimeth-oxyflavone, showed almost equal binding energy towards the
native ligand except for Genistein. Our analyses revealed that the highest nine
hits might function potential anti- SARS-CoV-2 lead molecules for further inno-
vation and drug development process to combat COVID-19 also nearly as

good drug-likeness properties studied supported the Lipinski’s rules of 5.
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INTRODUCTION

Coronaviruses are an outsized family of viruses that
are known to cause ailment starting from the cold to
further severe diseases like Middle East Respiratory
Syndrome (MERS) and Severe Acute Respiratory
Syndrome (SARS). A unique coronavirus (COVID-
19) was identified in 2019 in Wuhan, China. This
is often a replacement coronavirus that has not
been previously identified in humans.The onset
of symptoms like fever, cough, fatigue, produc-
tion of sputum, shortness of breath, pharyngitis,
headache alongside some with reports of diarrhoea

and vomiting began to increase because the group
of pneumonia cases from December 2019 and later
they were identified as B-coronavirus in Wuhan,
Hubei Province, China [1]3-coronavirus was pri-
marily named as 2019- novel coronavirus (2019-
nCoV) on 12 January 2020 by WHO and formally
named the disease as coronavirus 2019 (COVID-
19) and as a world emergency disease of cause
and concern globally, International Committee of
Coronavirus Study Group (CSG) suggested the uti-
lization of the name as SARS- CoV-2 which was
published on 11 February 2020. [2]Currently, no
specific antiviral treatment exists to defeat this ill-
ness that was previously ended by control mea-
sures, like travel restriction and patient isolation.
In winter 2019 a replacement sort of pneumo-
nia disease emerged in Wuhan, Hubei province
(China). [3, 4] Ithad been called SARS-CoV-2 and
rapidly spread from animals to humans. The diffu-
sion in humans was very rapid. On 6" June 2020,
a complete of 6,976,045 confirmed infections were
reported worldwide and recovered 3,411,784 with
392,802 deaths. [5, 6]

The World Health Organization (WHO) plan to con-
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tain the spreading includes the reduction of human-
to-human spreading by limiting the contact between
individuals, thus preventing transmission amplifica-
tion events and communicating critical risk informa-
tion to all or any communities. [5]The outbreak of
Coronavirus is increasing day by day everywhere on
the planet. Brazil is another country that has
been affected most after the USA, from the Coron-
avirus followed by Iran, the UK, Russia, India and
Spain. Despite being declared as an epidemic dis-
ease for the planet by WHO, there are not any appro-
priate vaccines and antiviral drugs available on the
market to stop and treat virus infection. On 17-
03-2020, the USA reported starting vaccine trial
against Coronavirus, but it'll take quite one year
to be available. Therefore, it's an urgent demand
to develop effective drugs for treatments of 2019-
nCoV. The event of effective treatments will take
months or years, which can hamper the control of
this pandemic problem. Therefore, effective treat-
ment or control mechanism is required to be devel-
oped to stop Coronavirus. [6]Although the diagno-
sis of COVID-19 is predicated on the amplification
of the viral genome in real-time PCR with specific
probes, the present treatment of affected individ-
uals is restricted to a mix of a broad-spectrum of
antiviral drugs. [7] However, in many cases, this
pharmacological approach has proven to be ineffec-
tive.

The current methods oflatest coronavirus treat-
ment

A variety of the targets considering the inhibi-
tion of the RNA transcription, RNA modification,
virus packaging enzymes, the capsid, and there-
fore the surface proteins assist the virus in diffus-
ing into the cells and may be considered strategies
to deactivate or prohibit the propagation of RNA
virus in cells and tissues. The present methods of
COVID-19 treatment are composed of the admin-
istration of medicine like Remdesivir, Chloroquine,
Arbidol, and Favipiravir and approach like inter-
feron therapy. Currently, studies are that specialize
in further investigation of the biochemical materi-
als that would inhibit the most proteases of the virus
or the compounds that would inhibit the propaga-
tion rate of the virus within the cells. The plants
provide an ultimate, natural source of enzyme and
viral propagation inhibitors to be implicated as a
treatment method of disorders caused by SARS-Cov
and SARS-Cov-2. Fortunately, there’s a substan-
tial similarity between the SARS-Cov and SARS-Cov-
2 virus which is entirely 80% identity and 96%
similarity of the genome. it's been confirmed that
the PLPro and 3CLPro of the SARS-Cov and SARS-
Cov2 are conserved. [8] Additionally, it's observed

that there’s a 76.10% identity between the men-
tioned viruses. Supported, it's expected that the
results of the studies about the SARS-Cov might
imply for research within the SARS-Cov2 to a high
degree.

Flavonoids are relatively common natural prod-
ucts widely existing in Plant. Flavonoids, includ-
ing Genistein, catechins and so on, are shown to
scale back the infection of a spread of viruses
affecting humans and animals, including aden-
ovirus, HSV, HIV, porcine reproductive and respi-
ratory syndrome virus, and rotavirus. [9] Current
results about the mechanisms of action underly-
ing their antiviral properties suggest a mixture of
effects on both the virus and therefore the host
cell. Flavonoids are reported to affect virus binding,
entry, replication, viral protein translation, the for-
mation of certain virus envelope glycoprotein com-
plexes and virus release. [9] They also affect the
spread of host cell signalling processes, including
induction of gene transcription factors and secre-
tion of cytokines. [9] Although massive promising
results were from in vitro experiments, a couple
of in vivo results can partly confirm theirs in vivo
efficacy. [10] Flavonoids possess antiviral proper-
ties against a wide range of viruses under both in
vitro and in vivo conditions (Figures 1 and 2 ). [11]

In this study, we used enzymes; Mpro of virus-
cell [12] as molecular targets against Coronavirus.
SARS-CoV-2 may be a (+) SS RNA virus that encodes
many structural and non-structural proteins. The
Mpro may be a non-structural protein that cuts
two replicase polyproteins leading to matured pro-
teins that are required to mediate viral replica-
tion and transcription. during this way, by inhi-
bition of the Mpro, we will stop virus replication
in such how that it could block SARS-CoV-2 out-
break. [13, 14]Therefore, we selected Mpro, pro-
tease as a target to inhibit virus replication (SARS-
CoV-2).
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Figure 1: The chemical structures of some active flavonoids from Natural Products
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Figure 2: The chemical structures of some active flavonoids from Natural Products
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Figure 3: Chain-A Structure of 6LU7 viewed
using PyMol and discovery studio.

MATERIALS AND METHODS:

Macromolecule structure retrieval: The struc-
ture of Mpro-PDB ID:6LU7 were retrieved from Pro-
tein Data Bank (PDB). [15]PDB is a database that
contains the data of experimental structures of pro-
teins and nucleic acids. Structure of 6LU7 was a
homodimer (contain chain- A and chain-C). Only
chain A was used for docking studies (Figure 3).
All the other strings, water molecules, ions, and lig-
ands were removed from the protein molecule using
PyMOL. After that, the addition of polar hydrogen
atoms to the receptor molecule was carried out by
using MG Tools of AutoDock software 4.2. The struc-
ture of the protein was saved in PDB format for fur-
ther analysis.

Ligand structure retrieval
Drug scan

All the fifteen ligands were verified their drug poten-
tial based on Lipinski’s rule of five. Molinspiration
has used for calculating Lipinski’s properties. Lip-
inski’s rule mainly governs the molecular character-
istics, such as molecular weight, log P, the number
of hydrogen bond acceptors, and several hydrogen
bond donors. Any ligands showing violations of Lip-
inski’s rule was rejected from further studies.

Active site prediction

The amino acids involved in active pocket develop-
ment were determined using Computed Atlas for
Surface Structure of proteins (CASTp). CASTp is
a straightforward and useful web-based tool for
determining the topology and active site pockets in
the proteins. [16] The Active site determination is
important to set the grid box at prior docking stud-
ies.

ADME/T prediction

Absorption, distribution, metabolism, excretion,
and toxicity (ADMET) of the ligands and their phar-
macokinetic properties are needed to be evaluated
in their activity inside the body. The ADMET prop-
erties of the ligands were analyzed using admet SAR,

an online ADMET prediction tool [17] .

Auto Docking and visualization: AutoDock 4.2
was used for Docking of ligands to the macro-
molecule. Auto Docking is the fully automated dock-
ing software tool; it is most broadly used to study
the protein-ligand binding and interactions. Macro-
molecule was primarily fixed by adding polar hydro-
gen, Kollman charges. Ligand molecule was added
to gasteiger charges. Autodock 4.2 allows setting a
specific target site with the help of the grid box. The
grid centre for Docking was set X=-12.71, Y= 17.14
and Z= 65.92 with dimensions of the grid box 40
x 40 x 40A for 6LU7. The output for ligand con-
formations was analyzed using stochastic Lamarck-
ian genetic algorithm. [18] The least negative AG
indicates a strong binding and favourable formation
for the ligand and the protein interaction. [19] The
3D visualization of docked structures was accom-
plished using Discovery studio [20] . Protein-ligand
interactions, structure and ligand designing are few
facilities available in Discovery studio. [21]

RESULT AND DISCUSSION

A new coronavirus, known as severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2), is
the etiological agent responsible for the 2019-2020
viral pneumonia outbreak of coronavirus disease
2019 (COVID-19). Currently, there are no targeted
therapeutic agents for the treatment of this disease.
At this time, we describe the results of docking study
of the target main protease (Mpro) of SARS-CoV-
2: Mpro is a crucial enzyme of coronaviruses (PDB
ID: 6LU7) with screened nine plant flavonoids com-
pounds to inhibit 6LU7.

For in silico analysis of plant-derived flavonoid com-
pounds, the drug potential of all the ligands was
tested using Lipinski’s rule of five. Molinspiration
server was used to analyze the molecular parame-
ters of the ligands. The results include the molecu-
lar weight, numbers of hydrogen donors, acceptors,
and lipophilicity of the ligand molecules. Out of 15
compounds studied, nine compounds were obeyed
Lipinski’s rule of five, except Epigallocatechin gal-
late (EGCG), Epicatechin gallate (ECG), Epigallocate-
chin (EGC), Rutin, Orientin, Quercetin 3-rhamnoside
(Q3R), which exhibited More than one violation;
hence, these compounds were rejected from fur-
ther analysis. Log p-value indicates the hydrophilic
and hydrophobic nature of the ligands. Only Rutin
had negative log p score indicating that these com-
pounds are highly hydrophilic; the result is shown in
(Table 1).

Active site pockets in 6LU7 were determined using
CASTp. CASTp is a web-based tool to assess the
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Sequence @

Chain A

SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNP

MYEDLLIRKSNHNFLVQAGNVQLRVIGHSMQNCVLKLKVDTANPKTPEKYEKTEFV

RIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDYDC

VSFCYMHHMELPTGVHAGTDLEGNFYGPFVYVDRQTAQAAGTDTTITVNVLAWL

YAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGTIA

VLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTEFRQ

Figure 4: Amino acids involved in forming an active site for 6lu7. Letters highlighted in blue colour

indicates the active site residues.

amino acid residues in the pocket region of the pro-
teins. CASTp results are represented in Figure 4 for
6LU7. From CASTp results, only the amino acids
in the active site and their positions are listed as
(Table 2) for 6LU7.

The ADMET properties of the ligands are required
to be known for determining their drug likeliness.
ADMET properties of the compounds in the study
were analyzed using admet SAR. All the compounds
showed good human gastrointestinal absorption
(GIA), blood-brain barrier (BBB) penetration. No
drug was carcinogenic. The results of GIA, BBB pen-
etration, caco,, acute toxicity, Log S, hepatotoxicity
values for the compounds are listed in (Table 3).

Autodock4.2 were used for performing docking
analysis for above selected nine compounds and
their binding potential with 6LU7 was analyzed. The
binding energy, number of hydrogen bond inter-
actions, and amino acids involved in the interac-
tions are tabulated in (Table 4) and the Interacting
residues, hydrogen bond, length and other residues
of ligand showed in (Table 5).

The binding energy of ligand PRD_002214(R) with
the target is -7.37kc/mol. The torsional energy of
PRD_002214 was +5.37 kc/mol. This ligand has
intermolecular energy of -12.74 with a total inter-
nal of -5.60. The unbounded energy of this ligand is
-5.60, and the inhibition constant is 3.97 pym. The
Docking of this ligand with 6LU7 has seven interact-
ing residues at the binding site which are GLU 16,
ASN 142, GLN 189, MET 49, GLN 189, MET 165, LEU
141, MET 49 and HIS 41. Ligand PRD_002214 exhib-
ited four hydrogen bond interactions with an amino
acid in the active site are shown in Figure 5. The
hydrogen bond is formed between the amino group
of the active site with the ligand and higher hydro-
gen bond distance of 3.21A.

The binding energy of ligand Catechins with the tar-

get is -7.89kc/mol. The torsional energy of Cate-
chins was +1.79 kc/mol. This ligand has intermolec-
ular energy of -9.68 with a total internal of -1.05.
The unbounded energy of this ligand is -1.05, and
the inhibition constant is 1.64 ym. The Docking of
this ligand with 6LU7 has nine interacting residues
atthe binding site which are GLN 192, THR 190, GLU
166, HIS 164, ASP 187, TYR 54, HIS 41, MET 165,
MET 49. Ligand Catechins exhibited six hydrogen
bond interactions with an amino acid in the active
site are shown in Figure 6. The hydrogen bond is
formed between the amino group of the active site
with the ligand and higher hydrogen bond distance
of 2.38A.

The binding energy of ligand Sappanchalcone with
the target is -7.63kc/mol. The torsional energy of
Sappanchalcone was +2.09 kc/mol. This ligand has
intermolecular energy of -9.72 with a total internal
of -1.51. The unbounded energy of this ligand is -
1.51, and the inhibition constant is 2.55 ym. The
Docking of this ligand with 6LU7 has eight interact-
ing residues at the binding site which are TYR 54,
GLU 166, THR 190, ASP 187, PRO 168, ARG 188,
HIS 41, MET165, LEU 167, GLN 189. Ligand Sap-
panchalcone exhibited three hydrogen bond interac-
tions with an amino acid in the active site are shown
in Figure 7. The hydrogen bond is formed between
the amino group of the active site with the ligand and
hydrogen bond distance of 2.32A.

The binding energy of ligand Luteoforol with the tar-
get is -7.36kc/mol. The torsional energy of Luteo-
forol was +1.79 kc/mol. This ligand has intermolec-
ular energy of -9.05 with a total internal of -2.53.
The unbounded energy of this ligand is -2.53, and
the inhibition constant is 4.77 pym. The Docking of
this ligand with 6LU7 has five interacting residues
at the binding site, which are HIS 163, HIS 164, THR
190, MET 165, CYS 145. Ligand Luteoforol exhibited
five hydrogen bond interactions with an amino acid
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Table 1: Lipinski’s properties of Flavonoid compounds analyzed using molinspiration

S.  Compound Molecular weight Log H-bond H-bond No. of
No (<500 Da) g/mol P donor acceptor viola-
(<5) (5) (<10) tions

PRD_002214 680.79 373 5 9 2

1  Catechins 290.27 1.37 5 6 0

2 Epigallocatechin gallate 458.37 225 8 11 2
(EGCG)

3  Epicatechin gallate (ECG) 442.37 225 7 10 1

4  Epigallocatechin (EGC) 306.27 1.08 6 7 1

5 5,6,7-Trimethoxyflavone 312.32 3.54 0 5 0

6  Sappanchalcone 286.28 235 3 5 0

7  Luteoforol 290.27 1.28 5 6 0

8  Rutin 610.52 -1.06 10 16 3

9  Genistein 270.24 227 3 5 0

10 Baicalein 270.24 268 3 5 0

11 Orientin 448.38 0.03 5 11 2

12 Vitexin 150.22 334 1 1 0

13 Chrysosplenol 360.69 2.31 3 8 0

14 Quercetin 3-rhamnoside 448.38 064 7 11 2
(Q3R)

15 5,7-dimethoxyflavanone- 462.45 0.59 4 10 0
4’-0-beta-d-
glucopyranoside

Table 2: List of amino acids in the active site pocket of 6lu7 obtained from CASTp

Amino acids position Amino acids position
Threonine 24 Leucine 141
Threonine 25 Asparagine 142
Threonine 26 Glycine 143
Leucine 27 Serine 144
Histidine 41 Cysteine 145
Threonine 45 Histidine 163
Serine 46 Methionine 165
Methionine 49 Glutamine 166
Phenylalanine 140 Histidine 172

(1t
L

Figure 5: Docking studies of PRD_002214 with the target protein (2D and 3D view)
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Table 3: ADMET properties of screened phytochemicals.

S. Compound BBB GIA Caco Acute toxic- Carcinogens Logs hepatotoxicity
No 2 ity kg/mol

PRD_002214 - low - 2914 NC -3.068
1 Catechins - High - 2.141 NC -3.101 -
2 Sappanchalcone + High + 2.203 NC -2.779 +
3 Luteoforol - High + 2.699 NC -3.322 +
4 Genistein - High + 1.842 NC -3.093 +
5 Baicalein - High - 1.887 NC -2.999 +
6 Vitexin - Low - 2.835 NC -2.398 +
7 Chrysosplenol - High + 2.645 NC -3.512 +
8 5,6,7- - High + 2.135 NC -3.867 +

Trimethoxy-

flavone
9 5,7- - Low - 2.991 NC -3.068 +

dimethoxyflavan-

one-4’-0-beta-d-

glucopyranoside

*BBB- Blood-Brain Barrier, GIA- Gastrointestinal Absorption, Caco2- Caco-2 Permeability, NC- Non-Carcinogens, (-) Negative, (+)
Positive

Table 4: Docking result of ligands.

S.No Compound Binding Inhibition Torsional Intermole. Total internal Unbounded
energy energy/  energy Energy energy energy
(kcal/mol] ki (kcal/mol] (kcal/mol) (kcal/mol)

PRD_002214 -7.37 3.97 pym +5.37 -12.74 -5.60 -5.60
(R)

1 Catechins -7.89 1.64 um +1.79 -9.68 -1.05 -1.05

2 Sappanchalcone -7.63 2.55 pym +2.09 -9.72 -1.51 -1.51

3 Luteoforol -7.26 4.77 pm +1.79 -9.05 -2.53 -2.53

4 Genistein -6.38 21.03 pm  +1.19 -7.57 -0.82 -0.82

5 Baicalein -7.28 4.58 ym +1.19 -8.48 -2.11 -2.11

6 Vitexin -7.55 2.90 pm +2.98 -10.54 -5.02 -5.02

7 Chrysosplenol  -7.93 1.53 pm +2.09 -10.02 -2.31 -2.31

8 5,6,7- -7.42 3.61 um +1.19 -8.62 -0.88 -0.88
Trimethoxy-
flavone

9 5,7- -8.68 430.93 +2.68 -11.37 -2.72 -2.72
dimethoxyflavan- pm
one-4’-
O-beta-d-
glucopyranoside
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Table 5: Interacting residues, hydrogen bond, length and other residues of the ligand.

Ligand No. of hydrogen H-bond interaction H-bonds dis- Oher interacting
bond residues tance (A°) residues
PRD_002214(R) GLU 66ASN 142GLN 173 3.21 3.04 MET 165, LEU
189MET 49 2.18 141, HIS 41
Catechins 6 GLN 192 THR 190 GLU 2.771.81  2.38 HIS 41, MET 165,
166 HIS 164 ASP 187 2.302.182.22 MET 49
THR 190
Sappanchalcoie GLU 166 THR 190 ASP 2.26 1.84 2.32 MET 165, CYS 145

Luteoforol 5

Genistein 6

Baicalein 3
Vitexin 5
Chrysosplenol2
C

5,6,7- 3
Trimethoxy-
flavone

5,7- 9
dimethoxyflavan-
one-4’-0-
beta-d-
glucopyranoside

187

HIS 163 HIS 164 THR
190 THR190 HIS164
SER 144 CYS 145
HIS 163 THR 26 LEU
144GLU 166

GLU 166 THR 190 GLU
166

ASP 187CYS
145THR190 TYR 190
GLU166

GLU 166 THR 190

GLU 166 GLU 166 GLY
148

GLN 192 HIS 163 LUE
141 LUE 141 GLY 143
SER 144 CYS 145 CYS
145 CYS 145

2.412.25 1.80
246241
2.662.722.041.99
3.482.10

2.102.11 3.01

4.70 4.82 4.26
3.64 3.82

1.94 2.09

3.052.192.08

286 1.63 2.16
211 222 2.05
2.332.173.21

GLN 18, MET 165,
CYS 145
ASN 142, HIS 41,
LEU 27

ARG 188, GLN
189, HIS 41, ASP
187, MET 165,
MET 49

CYS44, HIS 41,
MET165, MET49

MET 165, PRO
168, PRO 52, ARG
188, ARG 187,
MET 49

MET 49, HIS 145,
CYS 44, HIS 163

MET 165, GLN
189, HIS 41

Figure 6: Docking studies of catechins with the target protein (2D and 3D view)
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Figure 8: Docking studies of Luteoforol with the target protein (2D and 3D view).

in the active site are shown in Figure 8. The hydro-
gen bond is formed between the amino group of the
active site with the ligand and hydrogen bond dis-
tance of 2.46A.

The binding energy of ligand Genistein with target
is-6.38kc/mol. The torsional energy of Genistein
was +1.19 kc/mol. This ligand has intermolecular
energy of -7.57 with a total internal of -0.82. The
unbounded energy of this ligand is -0.82, and the
inhibition constant is 21.03 ym. The Docking of this
ligand with 6LU7 has nine interacting residues at
the binding site which are SER144, CYS145, HIS163,
THR26, GLU166, LEU 141, ASN 142, HIS 41, LEU
27. Ligand Genistein exhibited six hydrogen bond
interactions with an amino acid in the active site are
shown in Figure 8. The hydrogen bond is formed
between the amino group of the active site with the
ligand and hydrogen bond distance of 3.48A.

The binding energy of ligand Baicalein with the tar-
getis-7.28kc/mol. The torsional energy of Baicalein
was +1.19 kc/mol. This ligand has intermolecular
energy of -8.48 with a total internal of -2.11. The
unbounded energy of this ligand is -2.11, and the
inhibition constant is 4.58 ym. The Docking of this
ligand with 6LU7 has eight interacting residues at
the binding site which are GLU 166, THR 190, ARG
188, GLN 189, HIS 41, ASP 187, MET 165, MET
49. Ligand Baicalein exhibited three hydrogen bond
interactions with an amino acid in the active site are
shown in Figure 10. The hydrogen bond is formed

between the amino group of the active site with the
ligand and higher hydrogen bond distance of 3.01A.

The binding energy of ligand Vitexin with the tar-
get is -7.55kc/mol. The torsional energy of Vitexin
was +2.98kc/mol. This ligand has intermolecular
energy of -10.54 with a total internal of -5.02. The
unbounded energy of this ligand is -5.02, and the
inhibition constant is 2.90 um. The Docking of this
ligand with 6LU7 has eight interacting residues at
the binding site which are ASP 187, CYS 145, TYR
190, CYS44, HIS 41, MET165, MET49, GLU166. Lig-
and Vitexin exhibited five hydrogen bond interac-
tions with an amino acid in the active site are shown
in Figure 11. The hydrogen bond is formed between
the amino group of the active site with the ligand and
higher hydrogen bond distance of 4.82A.

The binding energy of ligand Chrysosplenol C with
the target is -7.93kc/mol. The torsional energy of
Chrysosplenol C was +2.09kc/mol. This ligand has
an intermolecular power of -10.02 with a total inter-
nal of -2.31. The unbounded energy of this ligand is
-2.31, and the inhibition constant is 1.53 pm. The
Docking of this ligand with 6LU7 has eight interact-
ing residues at the binding site which are GLU 166,
THR 190, MET 165, PRO 168, PRO 52, ARG 188, ARG
187, MET 49. Ligand Chrysosplenol C exhibited two
hydrogen bond interactions with an amino acid in
the active site are shown in Figure 12. The hydro-
gen bond is formed between the amino group of the
active site with the ligand and higher hydrogen bond
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Figure 9: Docking studies of Genistéiﬁ with the target protein (2D and 3D view)
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Figure 10: Docking studies of Baicalein with the target protein (2D and 3D view).

Figure 12: Docking studies of Chrysosplenol C with the target protein(2D and 3D view).
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Figure 14: Docking studies of 5,7-dimethoxyflavan-one-4’-0-beta-d-glucopyranoside & the target

protein (2D and 3Dview). |

distance of 2.09A.

The  binding energy of ligand 5,6,7-
Trimethoxyflavone with the target is -7.42kc/mol.
The torsional strength of 5,6,7-Trimethoxyflavone
was +1.19kc/mol. This ligand has an intermolecular
power of -8.622 with a total internal of -0.88. The
unbounded energy of this ligand is -0.88, and the
inhibition constant is 3.61 um. The Docking of this
ligand with 6LU7 has seven interacting residues
at the binding site which are GLU 166, GLY 148,
MET 49, HIS 145, CYS 44, HIS 163. Ligand 5,6,7-
Trimethoxy-flavone exhibited three hydrogen bond
interactions with an amino acid in the active site are
shown in Figure 13. The hydrogen bond is formed
between the amino group of the active site with the
ligand and hydrogen bond distance of 3.05A.

The binding energy of ligand 5,7-dimethoxyflavan-
one-4’-0-beta-d-glucopyranoside with the tar-
get is -8.68kc/mol. The torsional energy
of 5,7-dimethoxyflavan-one-4’-O-beta-d-
glucopyranoside was +2.68kc/mol. This ligand
has an intermoleculary energy of -11.37 with a total
internal of -2.72. The unbounded energy of this
ligand is -2.72, and the inhibition constant is 430.93
pm. The Docking of this ligand with 6LU7 has nine
interacting residues at the binding site which are

GLN 192, HIS 163, LUE 141, GLY 143, SER 144,
CYS 145, MET 165, GLN 189, HIS 41. Ligand 5,7-
dimethoxy-flavan-one-4’-O-beta-d-glucopyranoside
exhibited nine hydrogen bond interactions with an
amino acid in the active site are shown in Figure 14.
The hydrogen bond is formed between the amino
group of the active site with the ligand and hydrogen
bond distance of 3.21A.

CONCLUSION

In silico molecular Docking, simulation Study was
performed, and it was found that all the test com-
pounds are binding with the target main protease
(Mpro) of SARS-CoV-2, very efficiently as compare
with native ligand (PRD_002214). When the recep-
tor (6LU7) was docked with 5,7-dimethoxyflavan-
one-4’-0-beta-d-glucopyranoside, the energy value
obtained was (-8.68 kcal /mol) using Autodock 4.2.
When Genistein was docked against the same recep-
tor, it was (-6.68 kcal /mol). Thus, we conclude
that all these flavonoids can be utilized as poten-
tial antiviral candidates for the treatment of coron-
avirus. These novel molecules could be used for fur-
ther innovation and development of antiviral com-
pounds against Coronavirus/SARS-CoV-2.
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