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Abstract

In this work we have designed the compounds inspired from the literature and performed the molecular docking
study. The molecular docking of designed compounds were performed with the CDK-2 enzyme (PDB Id: 2FVD)
for the enzyme inhibition. The CDK-2 enzyme involves in the cancer cell cycle to cell growth. Here the
compounds were showed the various hydrogen bonding interactions and good docking energy for the enzyme
inhibition.
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l. Introduction

Cancer is a malignant tumour which is lethal disease and affects the highly number of human
population in the world*. Nowadays the number of cancer patients increases day by day which is a globally
health problem. As from the earlier time various types of natural products®, synthetic drugs® and other
treatments were used to inhibit the tumour growth. The mechanism of action of these drugs and natural products
were different to stop the cancer cell cycle, inhibit the enzyme responsible for cancer cell growth and DNA
intercalation etc. But to improvement in drug efficacy, reduced side effects and for easily availability a number
of research groups actively working on anticancer agents®. Generally in the drug design and development
procedure some steps involve as computational chemistry® (molecular design and docking etc), synthetic
chemistry®and biological studies’.

1. Results and Discussion
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Figure 1: structures of designed compounds.
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In this project we have worked on the computational chemistry branch to the inhibition of enzyme
activity responsible for the tumour growth. From the literature®*® survey we have designed the molecules and
used for the molecular docking to inhibit the enzyme CDK-2 function which regulates the cancer cell cycle. The
physical parameters of the compounds (1 to 6) were showing good lipophilicity (Table 1).

Table 1: Physical parameters of compound 1 to 6 according to Lipinski rule of 5.

Parameters Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5 Comp. 6
miLogP 0.82 1.20 2.01 2.22 2.52 2.25
TPSA 96.61 96.61 96.61 96.61 96.61 116.84
natoms 16 17 19 22 21 22
MW 225.25 239.28 267.33 301.35 287.32 303.32
nON 6 6 6 6 6 7
nOHNH 5 5 5 5 5 6
volume 206.29 223.09 255.91 277.94 261.13 269.15

The energy optimization (figure 2) of compounds (1-6) was done by Argus Lab software for the docking
procedure.

Figure 2: Energy optimization figures of compounds 1-6.
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Molecular docking of compounds 1 to 6 was performed with CDK-2 enzyme (PDB Id: 2FVD) by Argus Lab
software. After the completion of docking study we have found the various types of interactions ( figure 3-8 and
Table 2-6) between the compound 1-6 and enzyme (CDK-2) binding site. The compound 1, 2, 3, 4, 5 and 6 were

WWW.ijres.org 776 | Page


https://www.molinspiration.com/services/logp.html
https://www.molinspiration.com/services/psa.html
https://www.molinspiration.com/services/volume.html

Molecular Docking of Small Amide Molecules with CDK-2 Enzyme for Anticancer Activity

showing different hydrogen bonding interactions and docking energies as — 8.24 kcal/mole, -8.60 kcal/mole, -
8.99 kcal/mole, -10.82 kcal/mole, -10.50 kcal/mole and -9.72 kcal/mole respectively.

Figure 5:

Figure 6: Molecular docking structure of compound 4 with CDK-2 enzyme (PDB Id: 2FVD).
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Figure 8: Molecular docking structure of compound 6 with CDK-2 enzym (PDB Id: 2FVD).

Table 2: Molecular docking results of compound 1 with CDK-2 enzyme.

4
\

S. NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme
angstrom)
a. 2.50 Amidic -C=0 B-strand of Alanine (144)
b. 2.93 Amidic -NH Aspartic acid coil (145)
c. 1.92 Free —NH; of side chain B-strand of Leucine (83)
2. Best Ligand Pose Energy (Docking energy)
a. -8.24598 kcal/mol
Table 3: Molecular docking results of compound 2 with CDK-2 enzyme.
S.NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme
angstrom)
a. 2.57 Amidic -NH Aspartic acid coil (145)
b. 2.78 Free —NH; of side chain B-strand of Leucine (134)
2. Best Ligand Pose Energy (Docking energy)
a. -8.6059 kcal/mol
Table 4: Molecular docking results of compound 3 with CDK-2 enzyme.
S. NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme
angstrom)
a. 2.99 Amidic -C=0 Aspartic acid coil (145)
b. 2.98 Free —-NH; of side chain Histidine (84)
C. 2.92 -NH of side chain B-strand of Leucine (83)
d. 2.71 Free —-NH; of side chain f-strand of Leucine (83)
2. Best Ligand Pose Energy (Docking energy)
a. -8.99135 kcal/mol
Table 4: Molecular docking results of compound 4 with CDK-2 enzyme.
S. NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme
angstrom)
a. 291 Phenolic -OH Aspartic acid coil (145)
b. 2.74 Amidic -C=0 Aspartic acid coil (145)
C. 2.85 Amidic -NH Aspartic acid coil (145)
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d. 2.98 Ether linker oxygen B-strand of Leucine (83)
e. 2.62 Free —-NH; of side chain B-strand of Leucine (83)
2. Best Ligand Pose Energy (Docking energy)
a. -10.8251 kcal/mol
Table 5: Molecular docking results of compound 5 with CDK-2 enzyme.
S. NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme

angstrom)
a. 2.46 Free —-NH; of side chain Glutamine (131)
b. 2.19 Amidic —-NH Glutamic acid (81)
C. 2.21 Phenolic -OH B-strand of Leucine (83)
d. 2.55 Amidic -C=0 B-strand of Leucine (83)
2. Best Ligand Pose Energy (Docking energy)
a. -10.505 kcal/mol

Table 6: Molecular docking results of compound 6 with CDK-2 enzyme.
S.NO. DOCKING STUDY
1. H-bond interactions
H-bond distance (in Molecule part involved | Active site of Enzyme

angstrom)
a. 2.99 Free —NH, of side chain Asparagine (132)
b. 2.43 Free —NHj, of side chain Glutamine (131)
C. 2.96 Amidic -C=0 B-strand of Leucine (83)
d. 2.28 and 2.99 Phenolic -OH B-strand of Leucine (83)
2. Best Ligand Pose Energy (Docking energy)
a. -9.72808 kcal/mol

So according to docking interactions compounds 1 to 6 were showing binding capacity with CDK-2 enzyme and
can used as anticancer agents.

1. Experimental
The Molecular docking study was performed on the Argus Lab 4.0.1 version software. In this study
first a molecule was designed and taken for energy optimization by using PMs; method. The molecule was
optimized and used for the docking. The docking study was performed with compound and enzyme CDK-2
(PDB Id: 2FVD). The PDB Id was taken from the protein data bank as in pdb format. The 500 number of poses
were selected for the docking procedure.

V. Conclusions
Now according to the docking data it concludes that the compounds1-6 have good ability to inhibit the activity
of CDK-2 enzyme. So the compounds1-6 can used as CDK-2 inhibitor and as anticancer agent. The physical
parameters of compound 1-6 were showing the good lipophilicity.
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