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carboxamide (2b) exhibited minimum binding energy (-10.35 
kJ/mol) with  ligand efficiency of -0.3. Paul group [27] given a 
detail analysis of the ATP binding site of CDK2 (2VTO) and 
identified a number of key regions, including a hydrophobic 
pocket (defined by Ile10, Phe82, Asp86, and Leu134); the 
relatively small region between the gatekeeper residue (Phe80) 
and the DFG motif (Asp145) and the solvent accessible region 
toward Lys89. All the ligands were docked deeply within the 
binding pocket region of CDK2 (2VTO) showing hydrogen 
bonds with Ile 10, Lys 20, Lys 89 and Asp 145 Figure 3). The 
ligand molecules, 1c and 2a showed minimum binding energy 
of -7.5 and -9.07 kJ/mol, with ligand efficiency of -0.21 and -
0.28, respectively. These molecules were completely wrapped 
by active site amino acid residues at the active site pocket 
region as shown in Figure 2. The details of dock score results 
of the different pyrazole derivatives with protein (2VTO) are 
given in Table 4 (see supplementary material). 
 
Conclusion: 
Docking studies was performed for all the pyrazole 
derivatives with protein (VEGFR-2 (2QU5), Aurora A (2W1G) 
and CDK2 (2VTO) inhibitors) targets. The docking study 
results showed that these pyrazole derivatives are potential 
inhibitor of all the three protein targets; and also all these 
docked compounds have good inhibition constant, vdW + 
Hbond + desolv energy with best RMSD value. Among the 
docked molecules, 1b, 1d and 2b revealed minimum binding 
energy of -10.09, -8.57 and -10.35 kJ/mol with VEGFR-2 
(2QU5), Aurora A (2W1G) and CDK2 (2VTO) protein targets, 
respectively. Thus the docking results provides theoretical 
framework to rationally design new pyrazole derivatives as 
cancer inhibitors. 
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Supplementary material: 
 
Table 1: Different groups of pyrazole derivatives  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 2: The dock score results of the different pyrazole derivatives with protein VEGFR-2 (2QU5) 
Compounds Binding Energy 

(kJ mol-1) 
Ligand 
Efficiency 

Inhibition 
Constant 

vdW+H-
bond+desolv energy 

No. of H- 
bonds 

Bond Length (Å) 

1a -8.92 -0.31 290.63 -9.64 2 1.901 
2.049 

1b -10.09 -0.33 40.13 -10.76 2 2.238 
1.787 

1c -7.62 -0.22 2.59 -8.6 3 2.071 
1.8 
2.061 

1d -9.06 -0.27 228.21 -10.17 2 2.176 
1.913 

1e -9.64 -0.31 86.36 -10.01 2 2.162 
1.69 

2a -8.63 -0.27 470.73 -9.86 1 1.984 
2b -9.25 -0.27 164.69 -10.53 1 2.046 
2c -5.92 -0.16 45.5 -7.4 1 2.0 
2d -6.89 -0.19 8.86 -8.97 - - 
2e -8.24 -0.24 918.24 -9.26 - - 
 
Table 3: The dock score results of the different pyrazole derivatives with protein Aurora A (2W1G) 
Compounds Binding 

Energy 
(kJ mol-1) 

Ligand 
Efficiency 

Inhibition 
Constant 

vdW+H-
bond+desolv energy 

No. of 
H- bonds 

Bond 
Length 
(Å) 

1a -7.19 -0.25 5.33 -7.65 - - 
1b -7.83 -0.25 1.83 -8.92 1 2.1 
1c -6.38 -0.18 20.94 -7.18 2 1.935 

2.038 
1d -8.57 -0.26 518.52 -10.17 1 1.911 
1e -8.05 -0.26 1.26 -9.0 - - 
2a -7.53 -0.24 3.03 -8.28 2 2.208 

1.776 
2b -8.06 -0.24 1.24 -8.92 1 2.055 
2c -7.25 -0.19 4.84 -7.81 3 2.025 

1.906 
1.959 

2d -8.09 -0.22 1.18 -9.38 1 1.789 
2e -8.52 -0.25 571.5 -9.21 2 2.064 

2.21 
 
 
 
 
 

Compounds Ar1 Ar2 
1a C6H5 C6H5 
1b 4-Cl-C6H4 4-Cl-C6H4 
1c 4-NO2-C6H4 4-NO2-C6H4 
1d 4-OCH3-C6H4 4-OCH3-C6H4 
1e 4-CH3-C6H4 4-CH3-C6H4 
2a C6H5 C6H5 
2b 4-Cl-C6H4 4-Cl-C6H4 
2c 4-NO2-C6H4 4-NO2-C6H4 
2d 4-OCH3-C6H4 4-OCH3-C6H4 
2e 4-CH3-C6H4 4-CH3-C6H4 
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Table 4: The dock score results of the different pyrazole derivatives with protein CDK2 (2VTO)  
Compounds Binding 

Energy 
(kJ mol-1) 

Ligand 
Efficiency 

Inhibition 
Constant 

vdW+H-
bond+desolv energy 

No. of 
H- bonds 

Bond 
Length 
(Å) 

1a -7.75 -0.27 2.09 -8.98 1 2.914 
1b -8.38 -0.27 716.2 -9.69 - - 
1c -7.5 -0.21 3.2 -7.26 2 1.779 

1.579 
1d -9.77 -0.3 68.66 -11.18 1 1.722 
1e -8.29 -0.27 836.94 -9.32 - - 
2a -9.07 -0.28 223.71 -9.99 2 1.871 

2.085 
2b -10.35 -0.3 25.86 -11.15 2 2.126 

2.232 
2c -6.94 -0.18 8.13 -8.28 2 2.016 

2.009 
2d -8.48 -0.24 611.83 -9.32 1 1.861 
2e -8.58 -0.25 513.29 -10.13 1 1.954 
 
 


