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Chemistry part data
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Graphical representation of cytotoxicity of the synthesized compounds 
against the selected breast cancer cells:
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Graphical representation of the cytotoxic activity of the most active 
compounds against WI38 cell line
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Docking study

Molecular Operating Environment (MOE-Dock 2014.09) software was used to conduct docking 

study. The structure of sorafenib, besides the most active derivatives 6 and 7a were sketched via 

using the builder button. These compounds were then exposed to reduction of energy by the MOE 

program's default MMFF94x force field. Now, the 3D conformers of such compounds were gained 

by using the conformer search. VEGFR2 kinase enzyme was downloaded from the Protien data 

bank (PDB ID: 4asd) and opened in the MOE where water molecules were removed and the absent 

hydrogen atoms were added to obtain the appropriate ionization states of the protein structure. For 

the active site search in the enzyme structure, the MOE Alpha Site Finder was employed with 

default options. The attained alpha spheres were utilized to build the dummy atoms, which are the 

active site. MOE's "Docking" module was performed to achieve molecular docking. After that, the 

default docking procedure has been applied. The top thirty poses, which were ranked by London 

dG, were reserved and reduced by using MMFF94x within a rigid receptor. In order to score the 

generated postures, the Generalized-Born Volume Integral/Weighted Surface Area (GBVI/WSA 

dG) scoring function was then utilized.  The selection of poses of the compounds having the top 

scores is done. 



RMSD between the docked and co-crystalized ligands= 0.45 Å 

Table S1: physicochemical properties of the test compounds

Molecule MW Rotatable 
bonds

H-bond 
acceptors

H-bond 
donors

MLOGP Lipinski 
violations

Veber 
violations

4a 445.73 7 2 2 5.31 1 0
4b 441.31 8 3 2 4.48 0 0
4c 425.31 7 2 2 5.04 1 0
5a 452.29 6 3 3 3.61 0 0
5b 599.48 8 6 3 3.18 1 0
5c 601.46 8 7 3 2.22 1 1
6 459.76 6 2 3 4.97 0 0
7a 502.78 7 3 3 4.71 1 0
7b 482.36 7 3 3 4.44 0 0
8a 518.85 7 2 3 4.7 1 0
8b 498.43 7 2 3 4.43 0 0
9a 499.78 7 3 4 4.87 0 0
9b 479.36 7 3 4 4.61 0 0



Table S2 Pharmacokinetic properties and medicinal chemistry parameters

Compd 
No.

TPSA GI 
absorption

BBB 
permeant

Pgp 
substrate

Bioavailability 
Score

PAIN
S 

alerts

Synthetic 
Accessibility

4a 58.2 High No Yes 0.55 0 3.06
4b 67.43 High No No 0.55 0 3.05
4c 58.2 High No Yes 0.55 0 3.16
5a 87.3 High No No 0.55 0 3.29
5b 133.06 Low No No 0.55 0 4.04
5c 142.29 Low No No 0.55 0 4.01
6 65.52 High No No 0.55 0 3.65
7a 99.82 High No No 0.17 0 3.88
7b 99.82 High No No 0.55 0 3.97
8a 114.84 Low No No 0.17 0 3.95
8b 114.84 High No No 0.55 0 4.05
9a 108.82 Low No No 0.55 0 3.2
9b 108.82 Low No No 0.55 0 3.3


