Synthesis of Fused Pyrazole System as Anticancer Agents
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Abstract
Cancer is one of the first leading causes of death in economically developed countries and the second leading cause of death in developing countries The most common cancer is breast (2.26 million cases), lung (2.21 million cases), colon and rectum (1.93 million cases), prostate (1.41 million cases), skin cancer (non-melanoma) (1.20 million cases), and stomach (1.09 million cases) [1-6]. Based on the serious factor there is an urgent need to develop a novel chemotherapeutic agent with lowest toxic side effects and targeting mutated for efficient cancer treatment. In this view, the present research work deals with design, synthesis, and characterization of various analogous of (5-((2-chloropyridin-4-yl)oxy)-3-phenyl-1H-pyrazol-1-yl)-2-(4-substitutedphenyl)-N,N-dimethylethen-1-amine [5a-5r] derivatives and evaluation of their anticancer activity against breast cancer cell line (MCF-7 cells). 
Methodology: Fourteen new compounds have been synthesised using suitable synthetic route and are characterized by FT-IR, 1H NMR and Mass spectral data. Molecular docking studies of the title compounds were carried out using PyRx 0.8 tool in AutoDock Vina program. All the synthesised compounds were exhibited well conserved hydrogen bonding with one or more amino acid residues in the active pocket of Epidermal Growth Factor Receptor [EGFR] tyrosine kinase (PDB ID: 1m17). 
Findings: The docking score of the derivatives showed significant score ranged from -7.4 to -10.3 Kcal mol-1 as compared with standard drug Imatinib with -9.9 Kcal mol-1 and reference drug AQ4 -7.4 Kcal mol-1. The designed compound (5-((2-chloropyridin-4-yl)oxy)-3-phenyl-1H-pyrazol-1-yl)-2-(2-bromo phenyl)-N,N-dimethylethen-1-amine 5r showed least energy value -10.3 Kcal mol-1against EGFR tyrosine kinase receptor, remarkably  top scored compound, 5r was found to be most significant against MCF-7 breast cancer cell line with IC50 value of 0.0730 µM/mL, TGI of 0.0932 µM/mL, GI50 of 0.00412 µM/mL, LC50 of 1.720 µM/mL, comparable that of standard drug.
Conclusion: The compound (5-((2-chloropyridin-4-yl)oxy)-3-phenyl-1H-pyrazol-1-yl)-2-(2-bromo phenyl)-N,N-dimethylethen-1-amine 5r showed better anticancer activity as compared to standard drug Imatinib. The molecular docking studies reveals that the synthesised compounds exhibit comparable results to that of standard drug Imatinib.
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About Current Research Topic
The titled work  Synthesis of (5-((2-chloropyridin-4-yl)oxy)-3-phenyl-1H-pyrazol-1-yl)-2-(4-substitutedphenyl)-N,N-dimethylethen-1-amine System as anticancer agents was mainly to emphasis the efficiency of anticancer activity against breast cancer cell line (MCF-7 cells). 
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