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Docking, virtual screening and molecular dynamics simulation for determination of

new derivatives of anti-cancer drugs from Quinazoline compounds.
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((tetrahydrofuran-2-yl)methyl)acetamide

F
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Name Three-letter abbreviation | One-letter abbreviation
Alanine Ala A
Cysteine Cys Cc
Aspartic acid Asp D
Glutamic acid Glu E
Phenylalanine Phe F
Glycine Gly G
Histidine His H
Isoleucine lle I
Lysine Lys K
Leucine Leu L
Methionine Met M
Asparagine Asn N
Proline Pro P
Glutamine GIn Q
Arginine Arg R
Serine Ser S
Threonine Thr T
Valine Val \%
Tryptophan Trp w
Tyrosine Tyr Y
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Abstract

Cancer is a disease caused by unbalanced control and abnormal growth of cells. One of the
significant causes of cancer is the overproduction of Protein kinase that leads to over-
Phosphorylation of proteins and it can alter the function and activity of cells. Epidermal
growth factor receptor is one of the essential parts of Protein kinase that plays a vital role
in procedures such as cell proliferation, cell mobility, angiogenesis and resistance against
apoptosis. According to the conducted studies, it appeared that in most tumors
overexpression of epidermal growth factor receptor plays a fundamental role. That’s why
identification and understanding the interaction of these inhibitors of receptors are
considered as very important targets for the function of anticancer agents. Today, computer
simulations are one of the best ways to study these interactions. In the first section of this
thesis, according to the conducted studies, among the derivatives of quinazoline, which are
known to be the most potent protein 1M17 inhibitors, a compound with optimal inhibitory
constant and high inhibitory potency was selected and used as reference drug. This
compound is (6-Fluoro-2-(4-fluorophenyl)-3-(Oxindole-3-indolone) Amino kinazoline-
4(H3) one. In the second section of thesis, 264 compounds of derivatives of quinazoline
have been examined by the use of virtual screening, and from among them three
compounds with more negative connection energy have been selected as recommended
drugs for the inhibition of protein 1M17 and have been researched by the use of dynamic
molecular simulation method. The obtained results from the dynamic molecular method,
approved the procedure of molecular docking and drug one that is called N- (2,4-
Dimethoxyphenyl)-2-(6- Fluoro-2-(4-fluorophenyl)- quinazoline-4-il(tio) Acetamide. It has
been selected as The best drug and the strongest inhibitor. According to obtained energy
values by the use of MMGBSA method for complex drugs it has been determined that the
largest share of the released energy of the connection is related to VVan der Waals energy.

Also hydrophobic forces play a vital role in the connection energy.

Keywords: Epidermal growth factor, Quinazolines, Molecular docking, Molecular
dynamics, Linkage energy.
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