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Abstract

Many cancers' pathophysiology and progression correspond with EGFRSs' high expression and/or adaptive
activation, making them attractive targets for diagnostics and treatment. Various methods have been
developed for inhibiting these receptors and/or EGFR-mediated actions in cancer cells. With the purpose
of predicting the ADMET characteristics of compounds, a large number of in silico models have been
constructed. However, it is still not easy to evaluate the drug-likeness of compounds in terms of so many
ADMET properties.In present study, we have designed some methyl 2-(4-(1H-pyrazol-5-ylamino)
phenylthio)-1,2,3,4-tetrahydro-6-methylpyrimidine-5-carboxylatederivativesto be developed as potential
EGFR inhibitors for the treatment of cancer. The designed derivatives were screened through Lipinski
rule, Veber’s rule, ADMET analysis, drug-likeness properties and molecular docking. From above
screening it was observed that native ligand formed three conventional hydrogen bonds and exhibited -8.3
kcal/mol binding affinity therefore, the molecules which formed three or more conventional hydrogen
bonds and exhibited > -8.3 kcal/mol binding affinity with enzyme are considered as most potent and
selected for wet lab synthesis followed by biological evaluation. Molecules sm21, sm23, sm24, sm25,
sm26, sm27, sm28, sm29, and sm36 had formed either three or more conventional hydrogen bonds with
EGFR enzyme and hence selected for synthesis.
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1. Introduction

Although radiation and chemotherapy may be used to treat a broad range of cancers, molecular targeting
drugs can be more precisely directed at certain subtypes of tumors. Throughout the last several decades,
researchers have made strides in understanding the interplay between cancer's cellular, metabolic, and
genetic origins and development[1]. This newfound knowledge has led to the development of more
tumor-specific anticancer therapies. Tyrosine kinases are often used as therapeutic targets because of their
association with tumor formation and proliferation. Inhibitors of tyrosine kinases (TKIs) prohibit the
related kinases from phosphorylating the tyrosine residues of their substrates, hence preventing the
activation of downstream signaling cascades[2]. Over the last two decades, a number of robust and well-
tolerated TKIs targeting single or multiple targets, such as EGFR, ALK, ROS1, HER2, NTRK, VEGFR,
RET, MET, MEK, FGFR, PDGFR, and KIT, have been developed, advancing our understanding of
precision cancer medicine based on a patient's genetic alteration profile[3]. The epidermal growth factor
receptor (EGFR) has been identified as a molecular target for certain potential cancer therapies. Four
transmembrane tyrosine kinases (EGFR1/ErbB1, Her2/ErbB2, Her3/ErbB3, and Her4/ErbB4), as well as
thirteen secreted polypeptide ligands, make up the EGFR family[4]. Multiple solid tumours, including
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breast, pancreatic, head and neck, kidney, vaginal, renal, colon, and non-small-cell lung cancer, have
overexpressed EGFRs[5]. Overexpression of these genes causes cell proliferation, differentiation, cell
cycle progression, angiogenesis, cell maotility, and apoptosis inhibition through stimulating downstream
signaling channels[6]. We will be able to quantify the individual activities of EGFR signalling networks
as our understanding of their involvement in tumour activity advances. The high expression and/or
adaptive activation of EGFRs correlates with the pathophysiology and progression of many cancers,
making them attractive candidates for diagnostics and treatment. Several techniques have been developed
to target these receptors and/or the EGFR-mediated effects in cancer cells. Monoclonal antibodies (mAbs)
that specifically target the EGFR extracellular domain, such as cetuximab (Erbitux), and small molecule
TKIs that particularly target the EGFR catalytic domain, such as gefitinib (Iressa) and erlotinib(Tarceva),
are two types of EGFRIs[7-11].

As a result, several computational models are built to predict the ADMET characteristics of
compounds. Drug-likeness of compounds may be judged by their ADMET characteristics, however this
evaluation is still challenging[12-19]. Here, we have carried out in silico ADMET screening of synthetic
analogues that might be used as EGFR inhibitors in the future therapy of cancer. To determine which of
the proposed compounds had the greatest potential as a medication, their ADMET profiles were analyzed
computationally.

2. Material and Methods
2.1  Designing of  methyl  2-(4-(1H-pyrazol-5-ylamino)phenylthio)-1,2,3,4-tetrahydro-6-
methylpyrimidine-5-carboxylate derivatives
The structure of the parent compound and the substitutions ofmethyl 2-(4-(1H-pyrazol-5-
ylamino)phenylthio)-1,2,3,4-tetrahydro-6-methylpyrimidine-5-carboxylate derivatives are depicted in
Table 1.

Table 1. methyl 2-(4-(1H-pyrazol-5-ylamino)phenylthio)-1,2,3,4-tetrahydro-6-methylpyrimidine-5-

carboxylate derivatives

Ar/RO
Q Y
N-NH N CH,
Code R/IAr Code | R/Ar
Sm21 H Sm31 | —3-hydroxy phenyl
Sm2?2 —phenyl Sm32 | —2,3,4-trihydroxy phenyl
Sm23 —4-nitro phenyl Sm33 | —3-methoxy-4-hydroxy phenyl
Sm24 —4-bromo phenyl Sm34 | —2-methoxy phenyl
Sm25 —4-fluoro phenyl Sm35 | —4-styryl
Sm26 —4-chloro phenyl Sm36 | —napthyl
Sm27 —4-methyl phenyl Sm37 | —2,4-dinitro phenyl
Sm28 —4-methoxy phenyl Sm38 | —4-methylsulfonyl phenyl
Sm29 —4-hydroxy phenyl Sm39 | —4-dimethylamino phenyl
Sm30 —3-nitro phenyl Sm40 | —A4-trifluoromethyl phenyl

2.2 Pharmacokinetics and toxicity predictions of designed derivatives

Chemical absorption, distribution, metabolism, excretion, and toxicity (ADMET), play key roles in drug

discovery and development. A high-quality drug candidate should not only have sufficient efficacy

against the therapeutic target, but also show appropriate ADMET properties at a therapeutic dose.The
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designed derivatives were screened for its ADME analysis, drug-likeliness and toxicity parameters. The
Lipinski rule of five and the pharmacokinetic (ADME) characteristics of designed derivatives were
investigated using SwissADME[20] servers. The toxicity of the compounds has been predicted using
ProTox-11, which is a freely accessible webserver for in silico toxicity predictions of new derivatives
(http://tox.charite.de/protox_I1)[21].

2.3 Molecular Docking

All the selected compounds and the native ligand were docked against the crystal structure of the crystal
Structure of EGFR T790M mutant in complex with naquotinib using Autodock vina 1.1.2 in PyRx
0.8[22]. ChemDraw Ultra 8.0 was used to draw the structures of the compounds and native ligand (mole.
File format). All the ligands were subjected for energy minimization by applying Universal Force Field
(UFF)[23]. The crystal structure of the enzyme with PDB ID 5Y9T was obtained from RCSB Protein
Data Bank (PDB) (https://www.rcsh.org/structure/5Y9T). Discovery Studio Visualizer (version-
19.1.0.18287) was used to refine the enzyme structure, purify it, and get it ready for docking[24].A three-
dimensional grid box (size x=62.5293379415A; size y=43.0367205343A; size_z=43.851824552A) with
an exhaustiveness value of 8 was created for molecular docking[22]. BIOVIA Discovery Studio
Visualizer was used to locate the protein's active amino acid residues. The approach outlined by Khan et
al. was used to perform the entire molecular docking procedure, identify cavity and active amino acid
residues[12,13,15,17-19,25]. Fig. 1shows the revealed cavity ofenzyme with the native ligand molecule.

H-Bonds
Donor

Acceptor &5

Fig. 1. The 3D ribbon view of the enzyme with native ligand in the cavity

3. Result & Discussion

Pharmacokinetic characteristics are critical to drug development because they enable scientists to
investigate the biological impacts of possible pharmacological candidates[14]. This compound's oral
bioavailability was evaluated using Lipinski's rule of five and Veber's rules (Table 2). To better
understand the pharmacokinetics profiles and drug-likeness properties of the proposed compounds, the
ADME characteristics of all of them were examined (Table 3). The oral acute toxicity have been
predicted along with LDsy (mg/kg), toxicity class, hepatotoxicity, carcinogenicity, immunotoxicity,
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mutagenicity, and cytotoxicity (Table 4).Table 5 depictsthe active amino residues, bond length, bond
category, bond type, ligand energies, and docking scores. The docking poses of the molecules are

exemplified in Table 6.

Table 2. Lipinski rule of 5 and Veber’s rule calculated for molecules

Lipinski rule of five Veber’s rule
gogmound LodP | Mol. W HBA | HBD | Violati Total polar surface | No. of
0des °9 ol Wt. l01ations | 4 req (A?) rotatable bonds

NL 2.01 562.71 7 2 2 120.16 10
Sm21 1.92 345.42 4 4 0 116.37 6
Sm22 3.05 421.52 4 4 0 116.37 7
Sm23 2.49 938.71 4 4 1 116.37 8
Sm24 3.62 500.41 4 4 1 116.37 7
Sm25 3.37 439.51 5 4 0 116.37 7
Sm26 3.56 455.96 4 4 0 116.37 7
Sm27 3.39 435.54 4 4 0 116.37 7
Sm28 3.05 451.54 5 4 0 125.6 8
Sm29 2.66 437.51 5 5 0 136.6 7
Sm30 0.63 467.52 6 5 0 166.03 8
Sm31 2.67 437.51 5 5 0 136.6 7
Sm32 2.04 469.51 7 7 1 177.06 7
Sm33 2.72 467.54 6 5 0 145.83 8
Sm34 3.02 451.54 5 4 0 125.6 8
Sm35 3.84 461.58 4 4 0 116.37 9
Sm36 3.96 471.57 4 4 0 116.37 7
Sm37 -2.39 | 513.53 8 6 3 215.69 9
Sm38 2.75 499.61 6 4 0 158.89 8
Sm39 4.35 540.68 4 4 1 119.61 9
Sm40 5.39 565.61 7 4 2 116.37 9

Where: Mol. Wt., molecular weight; HBA, hydrogen bond acceptors; HBD, hydrogen bond donors.
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Table 3. The pharmacokinetics and drug-likeness properties of developed compounds

Pharmacokinetics

Drug-likeness

Compo CYP1A2 | CYP2C19 | CYP2C9 | CYP2D6 | CYP3A4 | Log K, (skin Bioavaila
und Gl BBB P-gp . -
codes | abs. pen. sub. inhibitors permeation, Ghose | Egan | Muegge | bility
cm/s) Score
NL H N Y N N N N Y -7.34 N Y Y 0.17
Sm21 | High | No Yes Yes No No No No -6.63 0 0 0 0.55
Sm22 | High | No Yes No Yes Yes Yes Yes -5.89 0 0 0 0.55
Sm23 | High | No Yes No No No No Yes -9.15 1 0 1 0.55
Sm24 | High | No No Yes Yes Yes No Yes -5.88 2 0 0 0.55
Sm25 | High | No Yes Yes Yes Yes No Yes -5.93 0 0 0 0.55
Sm26 | High | No Yes Yes Yes Yes No Yes -5.65 1 0 0 0.55
Sm27 | High | No Yes No Yes Yes No Yes -5.72 1 0 0 0.55
Sm28 | High | No Yes No Yes Yes Yes Yes -6.09 1 0 0 0.55
Sm29 | High | No Yes No No Yes No Yes -6.24 0 1 0 0.55
Sm30 | Low No Yes Yes Yes No No No -6.62 1 1 1 0.55
Sm31 | High | No Yes No No Yes No Yes -6.24 0 1 0 0.55
Sm32 Low No No No No No No No -6.94 1 1 2 0.55
Sm33 | Low No Yes No No Yes No Yes -6.45 1 1 0 0.55
Sm34 | High | No Yes No Yes Yes Yes Yes -6.09 1 0 0 0.55
Sm35 | High | No Yes No Yes Yes No Yes -5.47 1 0 1 0.55
Sm36 | High | No Yes No Yes Yes Yes Yes -5.31 1 0 1 0.55
Sm37 Low No Yes No No No No No -7.35 2 1 2 0.17
Sm38 | Low No Yes No No No No Yes -6.91 2 1 1 0.55
Sm39 | High | No No Yes Yes Yes Yes Yes -5.37 3 0 1 0.55
Sm40 Low No No Yes No No Yes Yes -4.99 3 1 1 0.17
Where: NL, Native ligand; Gl abs., gastrointestinal absorption; BBB pen., blood brain barrier penetration; P-gp sub., p-glycoprotein substrate
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Parameters
Compound - - - . - - - -
codes L Dso (Mg/kg) Toxicity | Prediction Hepatotoxicity Carcmo_ggnlcny Immunotoxicity | Mutagenicity Cytotox_lc_lty
class accuracy (%) | (Probability) (Probability) (Probability) (Probability) | (Probability)
NL 800 4 23 1 (0.60) A (0.50) A (0.80) | (0.65) 1(0.71)
Sm21 1000 4 23 A (0.52) A (0.56) A (0.66) 1 (0.58) 1 (0.64)
Sm22 800 4 23 A (0.67) A (0.56) 1 (0.76) 1 (0.61) 1 (0.69)
Sm23 800 4 23 A (0.65) A (0.50) | (0.55) 1 (0.61) 1 (0.67)
Sm24 1700 4 23 A (0.69) I (0.50) A (0.72) | (0.65) 1 (0.65)
Sm25 1700 4 23 A (0.70) 1 (0.50) A (0.75) | (0.65) 1 (0.70)
Sm26 800 4 23 A (0.67) 1 (0.50) A (0.56) 1 (0.66) 1(0.71)
Sm27 800 4 23 A (0.64) A (0.54) 1 (0.81) 1 (0.61) 1 (0.70)
Sm28 800 4 23 A (0.65) A (0.52) A (0.74) 1 (0.57) 1(0.71)
Sm29 800 4 23 A (0.68) A (0.57) I (0.53) 1 (0.57) 1 (0.70)
Sm30 1000 4 54.26 A (0.68) A (0.57) 1 (0.53) 1 (0.57) 1 (0.70)
Sm31 800 4 23 A (0.68) A (0.57) A (0.83) 1 (0.57) 1 (0.70)
Sm32 1700 4 23 A (0.68) A (0.55) A (0.93) 1 (0.56) 1 (0.70)
Sm33 1700 4 23 A (0.65) A (0.54) A (0.97) I (0.55) 1(0.72)
Sm34 730 4 23 A (0.65) A (0.53) A (0.89) 1 (0.57) 1(0.72)
Sm35 1000 4 23 A (0.58) A (0.55) A (0.79) 1 (0.58) 1 (0.66)
Sm36 800 4 23 A (0.66) A (0.55) A (0.66) 1 (0.59) 1 (0.65)
Sm37 50 2 23 A (0.66) A (0.55) A (0.66) 1 (0.59) 1 (0.65)
Sm38 800 4 23 A (0.51) I (0.50) A (0.71) | (0.68) 1 (0.59)
Sm39 1700 4 23 A (0.57) A (0.50) A (0.81) 1 (0.58) 1 (0.69)
Sm40 1000 4 23 A (0.70) A (0.51) A (0.62) | (0.65) 1 (0.70)
Where: |, Inactive; A, Active
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Table 5.The active amino residues, bond length, bond category, bond type, ligand energies, and docking

Scores

Active Bond . Docking
Amino acid | length Bond Type Bond Category Ligand Energy score
NL
GLU758 3.88487 Electrostatic Attractive Charge
GLY857 2.87344 c onal Hyd
onventional Hydrogen
GLU762 2.10926
Hydrogen Bond Bond
GLU758 3.35859
GLU758 3.13642 Carbon Hydrogen Bond | 568.59 -8.3
GLU758 3.33922 . o
Electrostatic Pi-Anion
GLU762 3.56702
ALA755 3.69661
Hydrophaobic Alkyl
PRO877 4.97918
Sm21
LEU777 2.84453
ALA1013 2.1967
TYR1016 2.05493 Hydrogen Bond Conventional Hydrogen
TYR1016 3.09459 Bond 400.36 -8.8
ASN700 2.21737
GLN701 2.3989
ARG776 4.87071 Electrostatic Pi-Cation
Sm22
ASP837 2.13967 Hydrogen Bond Conzj/entlonal Hydrogen
ASN842 1.96901 Bon
3.80163 A 466.09 -7.3
. Pi-Sigma
VAL726 3.83193 Hydrophobic
PHE723 3.80781 Pi-Pi Stacked
Sm23
LEU718 2.2947
ARG841 2.47205
ASP855 2.41867 c tional Hvd
onventional Hydrogen
Hydrogen Bond
ASP855 2.75915 ydrog Bond 51253 8.9
THR854 3.0971
GLU762 2.34174
ASP855 2.03631
ASP855 4.13496 Electrostatic Pi-Anion
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Hydrogen Pi-Donor Hydrogen
CYS797 3.88646 Bond;Other Bond;Pi-Sulfur
PHE723 3.86852 Hydrophobic P!—Slgma
VAL726 5.12492 Pi-Alkyl
Sm24
LEU718 2.57789
PHE795 2.31553 Hydrogen Bond Coné/entlonal Hydrogen
ASP800 2.82646 Bon
PHE795 2.53146
LEU718 3.81743 Hydrophaobic Pi-Sigma
LEU844 3.9419
CYS797 5.45415 Other Pi-Sulfur 462.84 -8.5
5.72658 Pi-Pi T-shaped
LEU718 4.87159
ALA743 3.8022 Hydrophobic Alkyl
LEU792 4.59763
LEU844 5.33625
VAL726 4.99547 Pi-Alkyl
Sm25
LEU718 2.63795
ASP837 2.42677 Conventional Hydrogen
ASN842 2.66143 Hydrogen Bond Bond
ARG84] 3.72735 Carbon Hydrogen Bond
ASP855 3.68033
3.81738 e 450.42 --8.3
Pi-Sigma
VAL726 3.89061
PHE723 3.88612 Hydrophobic Pi-Pi Stacked
LEU718 5.15463
ALAT743 5.23803 Pi-Alkyl
LEU844 5.30021
Sm26
LEU718 2.57789
PHE795 2.31553 Hydrogen Bond Conventional Hydrogen
ASP800 2.82646 Bond 462.02 -8.5
PHE795 2.53146
LEU718 3.81743 Hydrophobic Pi-Sigma
835

A Journal for New Zealand Herpetology




BioGecko

Vol 12 Issue 01 2023

ISSN NO: 2230-5807

LEU844 3.9419
CYS797 5.45415 Other Pi-Sulfur
5.72658 Pi-Pi T-shaped
LEU718 4.87159
ALA743 3.8022 Hydrophobic Alkyl
LEU792 4.59763
LEU844 5.33625
VALT726 4,99547 Pi-Alkyl
Sm27
ALA1013 2.198 .
TYR1016 2 37973 Hydrogen Bond gonventlonal Hydrogen
ond 462.43 -8.3
LEU703 2.70171
ILE1018 4.74365 Hydrophobic Pi-Alkyl
Sm28
ALA767 2.85159
LEU778 2.75924
?\I;sigiz ;(1)‘75212 Hydrogen Bond (Blggzj/entional Hydrogen
: 463.46 -8.8
LEU703 2.38625
ARG831 2.07794
ILEL018 4.87483 Hydrophobic Pi-Alkyl
ALA702 5.41885
Sm29
ASP855 2.77914
ASPE3T 2.33859 Conventional Hydrogen
ASN842 2.15216 Hydrogen Bond Bond
ASP855 2.56933
THR854 1.8119 466.92 -8.6
GLY796 3.50176 Carbon Hydrogen Bond
5.07148 . Pi-Pi T-shaped
PHE723 5.03689 Hydrophobic
LEU844 4.83446 Pi-Alkyl
Sm31
ALA755 2.13354 Conventional Hydrogen
ARG836 2.20018 Hydrogen Bond Bond 444.21 -7.3
LEUB858 3.15591 Carbon Hydrogen Bond
836
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GLU758 3.68555 Electrostatic Pi-Anion
3.57699 Hydrophobic P!-S!gma
PHE723 4.26861 Pi-Pi Stacked
Sm34
Conventional Hydrogen
GLN701 2.81436 Bond
LEU703 3.45422 Hvd Bond
ydrogen Bon
MET766 3.56216
Carbon Hydrogen Bond -
ALAT67 3.66227 yeres 497.63 7
VAL769 3.52532
LEU778 234385 Hydrophobic Pi-Alkyl
ILE1018 4.65093
Sm35
ARG841 2.69201 Conventional Hydrogen
Bond
LYS745 2.85561 Hydrogen Bond
LEU718 3.50013
Carbon Hydrogen Bond
ASP855 3.76702 512.92 -1.7
CYS797 4.42943 Other Pi-Sulfur
PHE723 3.75207 Hydrophobic P!-PI Stacked
ALA722 4.95906 Pi-Alkyl
Sm36
ASP855 2.45387 .
THRS54 5 41559 Conventional Hydrogen
' Hydrogen Bond Bond
CYS797 2.15071
ASP800 3.51336 Carbon Hydrogen Bond
LEU718 3.88883 Hydrophobic Pi-Sigma
MET790 5.9436 Other Pi-Sulfur
5.14002 Pi-Pi T-shaped 592 64 83
VALT726 5.32233
LEU718 5.18966
VALT726 4.52131
LEUS44 5.30615 Pi-Alkyl
VALT726 5.42634
ALAT743 4.11649
LEU844 4.81863 Hydrophobic
Sm39
837
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ASP837 1.89584 Conventional Hydrogen

ASN842 1.93995 Hydrogen Bond Bond

ARG841 3.79636 Carbon Hydrogen Bond 517 84 76
3.85823 Pi-Sigma

PHE723 3.83019 Hydrophobic Pi-Pi Stacked

VAL726 4.1485 Pi-Alkyl

Table 6. The 3D- and 2D-docking poses of the molecules
3D-docking poses 2D-docking poses

Native ligand

222 240

Sm21

Sm22
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Sm23

530/ ALA
A:743

¢ ) h
2.66 LEU)
Y 1.5' 368 373 NS
243 /AP ARG
A855| AB41

Sm25

Sm26
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A:790 AL,§24
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5.94 482531

Sm36

Sm39

In present study we have designed and developed some methyl 2-(4-(1H-pyrazol-5-ylamino) phenylthio)-
1,2,3,4-tetrahydro-6- methylpyrimidine-5-carboxylatederivativesas potential EGFR inhibitors. In
accordance with Lipinski's and Veber's rule (Table 2). The log P values of all the molecules were between
the ranges 1.39 to 4.43 which indicates optimum lipophilicity. Lipophilicity is a significant feature of the
molecule that affects how it works in the body[18]. It is determined by the compound's Log P value,
which measures the drug's permeability in the body to reach the target tissue[26,27]. The molecular
weight of all the molecules was around 500 Da which indicates active better transport of the molecules
through biological membrane. Fortunately, the Lipinski rule of 5 had not been compromised by the
compounds[14,15]. All the compounds except sm23, sm24, sm32, sm37 and sm40 violated theLipinski
rule of 5 .The total polar surface area (TPSA) and the number of rotatable bonds have been found to better
discriminate between compounds that are orally active or not. According to Veber’s rule, TPSA should be
< 140 and number of rotatable bonds should be < 10. It was observed that, compound sm37violated the
Veber’s rule, as it has TPSA 215A2.

In order to further optimize the compounds, pharmacokinetics and drug-likeness properties were
calculated for each one. All the compounds showed no penetration to the blood-brain barrier (BBB). The
log Kp (skin penetration, cm/s) and bioavailability values of all the compounds were within acceptable
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limits. (Table 3).The GI absorption of all the compounds was found to be high except for sm30, sm32,
sm33, sm37, sm38 and sm40.

In acute toxicity predictions, class-I11 i.e. toxic if swallowed (50<LDs¢<300), toxicity class-1V
which means harmful if swallowed (300<LDsc<2000), class-V which indicate may be harmful if
swallowed (2000<LDs¢<5000)[21]. From this virtual screening, it was concluded that all the compounds
fall in class IV, V &VI of toxicity, which means they possess drug-like properties and hence were
subjected to molecular docking studies.Out of 20 screened molecules through ADMET analysis,
compoundsm37 displayed low absorption and toxicity class-I1 therefore eliminated from further screening
(Table 4). The binding affinities of the derivatives have been compared with the binding mode of native
ligand present in the crystal structure of EGFR enzyme (PDB ID: 5Y9T).

Native ligand (naguotinib) displayed -8.3 kcal/mol binding affinity with EGFR and formed three
conventional and one carbon-hydrogen bond with Gly857, Glu762, and Glu758. It has developed
electrostatic (Pi-anion, attractive charge) and hydrophobic bonds (alkyl and Pi-alkyl) with Glu758,
Glu762, Ala755, Pro877, and Leu858. All the designed molecules displayed most potent interactions than
the native ligand. Many derivatives exhibited more than two hydrogen bonds with the target. The
compounds which have formed three or more hydrogen bonds have been selected for the synthesis and
biological activity. The formation of hydrogen bonds with target can effectively modulate the activity of
enzyme and exhibit potent pharmacological response. There are many compounds which exhibited more
binding affinity but did not formed more than three hydrogen bonds, in that case some more derivatives
selected for the synthesis. The compound sm21, sm22, sm23, sm24, sm25, sm26, sm27, sm28, sm29,
sm31, sm34, sm35, sm36 and sm39 have been selected as most potent molecules from virtual screening.

The compound sm21 exhibited -8.8 kcal/mol of binding affinity and formed six conventional
hydrogen bonds with Leu777, Alal013, Tyrl016, Asn700; GIn701 & Arg776.I1t has developed one
electrostatic (Pi-cation)interactions with Arg776.The compound sm22 exhibited -7.3 kcal/mol of binding
affinity and formed two conventional hydrogen bonds with Asp837 & Asn842..1t has developed two
hydrophobic (Pi-sigma & pi-pi stacked) interactions with Val726 & Phe723.The compound sm23
exhibited -8.9 kcal/mol of binding affinity and formed seven conventional hydrogen bonds with Leu718,
Arg841, Asp855, and Thr854 & Glu762. .It has developed two hydrophobic (Pi-sigma & pi-alkyl)
interactions with Val726 & Phe723. It also displayed one electrostatic (pi-anion) interaction with Asp855.
The compound sm24 exhibited -8.5 kcal/mol of binding affinity and formed four conventional hydrogen
bonds with Leu718, Phe795& Asp800. .It has developed two hydrophobic (Pi-sigma) bonds with Leu718
& Leu844. It also displayed hydrophobic interactions (pi-pi T shaped, alkyl, pi-alkyl) with Leu718,
Ala743, Leu844 & Val726.

The compound sm25 exhibited -8.3 kcal/mol of binding affinity and formed three conventional
hydrogen bonds with Leu718, Asp837, Asn842.1t also showed two carbon hydrogen bonds with Arg841
& Asp855.1t has developed two hydrophobic (Pi-sigma, pi-pi stacked & pi-alkyl) interactions with
Val726, Phe723, Leu718, Ala743 & Leu844.The compound sm26 showed -8.5 kcal/mol of binding
affinity and formed four conventional hydrogen bonds with Leu718, Phe795 & Asp800. It also showed
two carbon hydrogen bonds with Arg841 & Asp855.1t has developed two hydrophobic (Pi-sigma, pi-pi
stacked, alkyl & pi-alkyl) interactions with Leu718, Leu844, Ala743 & Leu844.The compound sm27
exhibited -8.3 kcal/mol of binding affinity and formed three conventional hydrogen bonds with Alal013;
Tyr1016 & Leu703.1t has developed one hydrophobic (pi-alkyl) interactions with 11e1018.The compound
sm28 showed -8.8 kcal/mol of binding affinity and formed six conventional hydrogen bonds with Ala767,
Leu778, Alal013, Tyrl016; Leu703 & Arg83L1.1t has developed two hydrophobic (pi-alkyl) interactions
with Ala743 & 11e1018.The compound sm29 showed -8.6 kcal/mol of binding affinity and formed five
conventional hydrogen bonds with Asp855, Asp837, Asn842, and Thr854. It also showed one carbon
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hydrogen bond with Gly796.1t has developed two hydrophobic (pi-pi T-shaped & pi-alkyl) interactions

with Phe723 & Leu844.

The compound sm31 showed -7.3 kcal/mol of binding affinity and formed two conventional

hydrogen bonds with Ala755& Arg836. It also exhibited one carbon hydrogen bond with Leu858. It has
developed two hydrophobic (Pi-sigma, pi-pi stacked) interactions with Phe723.The compound sm34
showed -7.7 kcal/mol of binding affinity and formed one conventional hydrogen bond with GIn701 &
four carbon hydrogen bonds with Leu703, Met766, and Ala767 & Val769. It has developed two
hydrophobic (p-alkyl) interactions with Leu778 & 11€1018.The compound sm35 displayed -7.7 kcal/mol
of binding affinity and formed two conventional hydrogen bonds with Arg841 & Lys745 & two carbon
hydrogen bonds with Leu718 & Asp855. It has developed two hydrophobic (Pi-Pi Stacked, pi-alkyl)
interactions with Phe723 & Ala722.The compound sm36 displayed -8.3 kcal/mol of binding affinity and
formed three conventional hydrogen bonds with Asp855, Thr854 & Cys797 also one carbon hydrogen
bonds with Asp800. It has developed hydrophobic (Pi-Pi Stacked,pi-sigma, pi-sulfur, pi-pi-T shaped, pi-
alkyl) interactions with Leu718, Val726, Leu844, & Ala743.The compound sm39 showed -7.6 kcal/mol
of binding affinity and formed two conventional hydrogen bonds with Asp837, Asn842 & one carbon
hydrogen bond with Arg841. It has developed three hydrophobic (Pi-Pi Stacked,pi-sigma, p-alkyl)
interactions with Phe723 & Val726.
4. Conclusion
A lot of in silico models are developed for prediction of chemical ADMET properties. However, it is still
not easy to evaluate the drug-likeness of compounds in terms of so many ADMET properties. In present
study, we have designed some methyl 2-(4-(1H-pyrazol-5-ylamino) phenylthio)-1,2,3,4-tetrahydro-6-
methylpyrimidine-5-carboxylatederivativesto be developed as potential EGFR inhibitors for the treatment
of cancer.The designed derivatives were screened through Lipinski rule, Veber’s rule, ADMET analysis,
drug-likeness properties and molecular docking. From above screening it was observed that native ligand
formed three conventional hydrogen bonds and exhibited -8.3 kcal/mol binding affinity therefore, the
molecules which formed three or more conventional hydrogen bonds and exhibited >8.3 kcal/mol binding
affinity with enzyme are considered as most potent and selected for wet lab synthesis followed by
biological evaluation. Molecules sm21, sm23, sm24, sm25, sm26, sm27, sm28, sm29, and sm36 had
formed either three or more conventional hydrogen bonds with EGFR enzyme and hence selected for
synthesis.
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