Synthesis of kinase Inhibitors as an anti-cancer agents
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Introduction Molecular docking

Cancer is a category of diseases involving irregular cell growth that have the B © 3D structure of FAK (PDB ID: 618Z) was used for docking of 10

ability to invade or spread to other areas of the body and it’s the second synthesized molecules and compared with pharmacophore model of 8
most deadly in terms of morbidity and mortality. known FAK inhibitors under clinical trials to identify a novel inhibitor.

The various molecular targets explored in cancer therapeutics includes  Autodock tool (Autodock 1.5.6) was used for molecular docking, and the
tyrosine Kinase, proteasome, histone deacetylase (HDAC), thymidine docked complex molecules were visualised and interpreted using Biovia

phosphorylase, cyclin-dependent kinase (CDK), aurora kinase, mMTOR, discovery studio 2020 client.
STAT proteins, ETS proteins, PLK-1 and SCF protein.
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e.g. EGFR, PDGFR, FGFR, IR, ALK and non-receptor tyrosine kinase 4c 7.6
(NRTK) e.g. SRC, ABL, FAK, and Janus kinase. - 7.7

There are currently only 12 small molecule FAK inhibitors in different 4 7.2
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phases of clinical trials, with no marketed molecule till date and there Is o y o
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Cell lines Sample Code Concentration % cytotoxicity

. . . . . The synthesized molecules were 28.57 £ 11.92
« FAK Is a non-receptor tyrosine kinase that resides at the sites of focal y 5574 4547
evaluation on human cancer cell

adhesions. lines: MCF-7 and MDA-MB-231 ' Dross 107

FAK Is an important mediator of cell adhesion, growth, proliferation, (breast cancer). The study was 41.28 +45.4
survival, anglogenesis and migration, all of which are often disrupted In B carried out using MTT assay. 28.57+11.98
cancer cells. s 25.37£3.26

PLCy, Shc & pS3 MDA-MB-231 60.22 + 2.47

promising leads.

Focal adhesion Kinase

Normal tissues have low expression v T 82.05 + 7.68
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Aim: To develop and screen molecules as potential FAK inhibitor in cancer. 4b 245.28

- - 4c 229.28
ODbjectives: 4d 244.30
4e 258.33
4f 272.35

methods. 4g 288.35

4h 338.39

» To develop and synthesize molecules by conventional and microwave
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0 screen molecules as FAK Inhibitors using computational studies

90.260

0 conduct in vitro cytotoxicity assays and FAK inhibition studies on MCF-7 ReSU ItS and COnCI usion

and MDA-MB-231 cancer cell lines. * A series of quinazolinone-amine hybrid molecules were designed and
synthesized using conventional and microwave method and evaluated as a

I potential anticancer agent. The synthesized molecules (4a-4j) were
EX i mental characterised using IR, NMR and MS spectroscopy.

Step 1: Synthesis of 1-(phenyl)-piperazine derivatives [Intermediate I] * FAK Inhibitors In clinical trials as mainly contains fluoro (-F) that augments

s vhuancl / \N—Q_R the cytotoxic activity. Molecular docking studies indicated 4h and 4i has

HN O+ PN R TR0, maximum binding affinity of -8.9 kcal/mol that is attributes to —F and —NO,
group respectively.

* In quinazolinone-amine series, 4h emerged as an attractive lead for
development for potent FAK inhibitors in cancer therapeutics.
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bis-chloroethylamine aniline derivatives |-(phenyl)-piperazine derivatives

Step 2: Synthesis of 2-chloromethyl quinazolin-4(3H)-one
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