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Table S1. Docking Score of All Compounds 
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Table S2. The interaction between molecule and Mpro (based on the IFD docking results) 

Compound Molecular Interactions Nature of Interactions Distance (Å) 

V247 

Lig:N1 - Glu166:OE2 Salt bridge 3.81 

Asn142:HD21 - Lig:O4 Hydrogen Bond 2.10 

Lig:H15 - His164:O Hydrogen Bond 3.26 

Lig:H11 - Glu166:O Hydrogen Bond 1.96 

Lig:H36 - Glu166:O Hydrogen Bond 2.69 

Gln189:HE21 - Lig:O1 Hydrogen Bond 1.96 

Gln192:HE21 - Lig:N3 Hydrogen Bond 2.60 

V253 

Lig:N1 - Glu166:OE2 Salt bridge 3.17 
Lig:H19 - Leu141:O Hydrogen Bond 1.97 
Gly143:H - Lig:O4 Hydrogen Bond 2.15 
Ser144:H - Lig:O4 Hydrogen Bond 2.68 
Cys145:H - Lig:O4 Hydrogen Bond 2.17 
Lig:H15 - His164:O Hydrogen Bond 1.78 

Lig:H28 - Glu166:OE2 Hydrogen Bond 2.43 
Lig:H11 - Glu166:O Hydrogen Bond 2.62 

Gln189:HE21 - Lig:O2 Hydrogen Bond 2.91 
Gln192:H – Lig:N3 Hydrogen Bond 3.17 

Gln192:HE21 – Lig:N3 Hydrogen Bond 2.73 
His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.47 
His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.43 

V133 

Lig:N3 - Glu166:OE2 Salt bridge 3.23 
Gly143:H - Lig:O2 Hydrogen Bond 1.91 
Cys145:H – Lig:O2 Hydrogen Bond 3.33 

Lig:H28 - Glu166:OE2 Hydrogen Bond 2.36 
Lig:H24 – Glu166:O Hydrogen Bond 2.00 
Lig:H5 - Arg188:O Hydrogen Bond 2.71 

Gln189:HE21 - Lig:O1 Hydrogen Bond 1.98 

V109 

Lig:N1 – Glu166:OE2 Salt bridge 2.77 

His41:HD1 – Lig:O2 Hydrogen Bond 2.21 

Asn142:HD21 – Lig:O3 Hydrogen Bond 2.13 

Gly143:H – Lig:O3 Hydrogen Bond 2.12 

Lig:H11 – Glu166:O Hydrogen Bond 2.30 

Lig:H30 – Glu166:OE2 Hydrogen Bond 1.82 

Gln192:H – Lig:N3 Hydrogen Bond 2.04 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.29 

V131 

Lig:H19 – His41:NE2 Hydrogen Bond 3.19 

Gly143:H – Lig:O3 Hydrogen Bond 1.82 

Ser144:H – Lig:O3 Hydrogen Bond 2.49 

Cys145:H – Lig:O3 Hydrogen Bond 2.65 

Lig:H14 – His164:O Hydrogen Bond 1.86 

Lig:H8 – Glu166:O Hydrogen Bond 2.09 

Gln192:HE21 – Lig:N2 Hydrogen Bond 3.14 

Gln192:H – Lig:N2 Hydrogen Bond 3.36 

Thr26:H – Lig:Cl1 Halogen Bond 2.40 

V254 

Gly143:H – Lig:O3 Hydrogen Bond 2.23 

Ser144:H – Lig:O3 Hydrogen Bond 2.29 

Cys145:H – Lig:O3 Hydrogen Bond 1.98 

Lig:H18 – His163:NE Hydrogen Bond 2.02 

Gln182:HE21 – Lig:O1 Hydrogen Bond 1.99 

Thr190:H – Lig:N2 Hydrogen Bond 2.87 

Thr26:H – Lig:Cl1 Halogen Bond 2.65 

V282 Lig:H22 – Met49:O Hydrogen Bond 3.16 



Lig:H14 – Phe140:O Hydrogen Bond 2.27 

Asn142:HD22 – Lig:O1 Hydrogen Bond 2.42 

Lig:H11 – Asp187:O Hydrogen Bond 3.31 

Gln189:HE21 – Lig:O2 Hydrogen Bond 1.77 

Gln192:H – Lig:Cl1 Halogen Bond 2.27 

V139 

Cys44:HG – Lig:O3 Hydrogen Bond 2.97 

Lig:H12 – His164:O Hydrogen Bond 2.35 

Gln189:HE21 – Lig:O2 Hydrogen Bond 2.08 

Thr26:O – Lig:Cl1 Halogen Bond 3.32 

Thr26:H – Lig:Cl1 Halogen Bond 3.48 

V231 

Lig:H23 – His164:O Hydrogen Bond 3.36 

Glu166:H – Lig:O1 Hydrogen Bond 2.59 

Gln189:HE21 – Lig:O3 Hydrogen Bond 1.87 

Lig:H7 – Gln192:O Hydrogen Bond 2.06 

V128 

Thr26:H – Lig:O2 Hydrogen Bond 2.14 

Gly143:H- Lig:N3 Hydrogen Bond 2.06 

Lig:H19 – Glu166:O Hydrogen Bond 1.60 

Glu166:H – Lig:O1 Hydrogen Bond 1.87 

Lig:H5 – Gln189:OE1 Hydrogen Bond 1.87 

V160 

Thr26:H – Lig:O2 Hydrogen Bond 2.23 

Gly143:H – Lig:O2 Hydrogen Bond 1.85 

Cys145:H – Lig:O1 Hydrogen Bond 3.14 

Lig:H4 – Glu166:O Hydrogen Bond 2.10 

V163 
Thr26:H – Lig:O2 Hydrogen Bond 2.27 

Gly143:H – Lig:O1 Hydrogen Bond 1.79 

Cys145:H – Lig:O1 Hydrogen Bond 3.02 

V174 

Thr26:H – Lig:O2 Hydrogen Bond 2.89 

His41:HD1 – Lig:N3 Hydrogen Bond 2.13 

Gly143:H – Lig:O1 Hydrogen Bond 1.99 

Cys145:H – Lig:O1 Hydrogen Bond 3.12 

Gln192:H – Lig:Cl2 Halogen Bond 1.98 

Gln192:O – Lig:Cl2 Halogen Bond 3.37 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 4.11 

V243 

Asn142:HD21 - Lig:O3 Hydrogen Bond 1.91 

Gly143:H - Lig:O4 Hydrogen Bond 2.14 

Glu166:H - Lig:O1 Hydrogen Bond 2.14 

Lig:H1 - Arg188:O Hydrogen Bond 2.31 

Lig:H24 - Thr26:O Hydrogen Bond 2.02 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 4.06 

V229 

Lig:H23 – His:164 Hydrogen Bond 3.18 

Glu166:H – Lig:O1 Hydrogen Bond 2.92 

Gln189:HE21 – Lig:O4 Hydrogen Bond 1.74 

Gln192:H – Lig:N2 Hydrogen Bond 2.41 

V204 

Thr26:H – Lig:O2 Hydrogen Bond 1.91 

Gly143:H – Lig:O1 Hydrogen Bond 1.92 

Cys145:H – Lig:O1 Hydrogen Bond 2.66 

His164:O – Lig:H2 Hydrogen Bond 2.39 

Lig:H3 – Arg188:O Hydrogen Bond 2.03 

Thr24:HG1 – Lig:Cl1 Halogen Bond 3.31 

Thr45:H – Lig:Cl2 Halogen Bond 2.22 

Thr45:OG1 – Lig:Cl2 Halogen Bond 3.09 

V291 

Lig:N2 - Glu166:OE2 Salt bridge 4.88 

Lig:H14 - Thr26:O Hydrogen Bond 1.94 

Thr26:H – Lig:N7 Hydrogen Bond 2.92 

Lig:H12 - His41:O Hydrogen Bond 2.24 

Lig:H19 - Asn142:OD1 Hydrogen Bond 2.21 



Asn142:H - Lig:O1 Hydrogen Bond 2.62 

Gly143:H - Lig:N5 Hydrogen Bond 2.13 

Cys145:H – Lig:N5 Hydrogen Bond 3.00 

Lig:H2 - Glu166:OE1 Hydrogen Bond 1.89 

Lig:H2 - Glu166:OE2 Hydrogen Bond 3.07 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.40 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.58 

His163 - Lig Hydrophobic (Pi-Pi Stacking) 5.26 

V228 

Lig:H1 - His41:NE2 Hydrogen Bond 2.63 

Asn142:H - Lig:O2 Hydrogen Bond 2.57 

Lig:H10 - Asn142:OD1 Hydrogen Bond 1.98 

Lig:H1 - His164:O Hydrogen Bond 3.10 

Lig:H21 - Glu166:OE1 Hydrogen Bond 1.68 

His172:HE2 – Lig:O3 Hydrogen Bond 3.14 

Gln189:HE21 - Lig:O1 Hydrogen Bond 1.91 

V170 

Thr26:H – Lig:O2 Hydrogen Bond 1.94 

Gly143:H – Lig:O1 Hydrogen Bond 1.97 

Cys145:H – Lig:O1 Hydrogen Bond 2.88 

Lig:H12 – Glu166:O Hydrogen Bond 2.32 

Thr24:HG1 – Lig:Cl1 Hydrogen Bond 3.21 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.36 

V75 

Thr26:H – Lig:O2 Hydrogen Bond 1,99 

Gly143:H – Lig:O3 Hydrogen Bond 1.95 

Cys145:H – Lig:O3 Hydrogen Bond 2.53 

Lig:H15 – Glu166:O Hydrogen Bond 1.99 

Gln189:HE21 – Lig:O4 Hydrogen Bond 1.90 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.41 

V120 

Asn142:HD21 – Lig:O1 Hydrogen Bond 2.20 

Gly143:H – Lig:O1 Hydrogen Bond 2.04 

Cys145:HG – Lig:N4 Hydrogen Bond 2.50 

Lig:H9 – Glu166:O Hydrogen Bond 2.09 

Lig:H14 – Glu166:O Hydrogen Bond 1.97 

Gln192:HE21 – Lig:O2 Hydrogen Bond 2.00 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 4.21 

V245 

Thr25:HG1 – Lig:O1 Hydrogen Bond 1.95 

Thr26:H – Lig:O1 Hydrogen Bond 1.93 

Gly143:H – Lig:N2 Hydrogen Bond 1.99 

Cys145:H – Lig:N2 Hydrogen Bond 3.24 

Glu166:H – Lig:O3 Hydrogen Bond 3.28 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.12 

V226 

His41:HD1 – Lig:O1 Hydrogen Bond 1.79 

Asn142:HD21 – Lig:N2 Hydrogen Bond 2.20 

Lig:H25 – Glu166:O Hydrogen Bond 2.25 

Gln189:HE21 – Lig:O3 Hydrogen Bond 2.07 

His41 - Lig Hydrophobic (Pi-Pi Stacking) 5.26 

V252 

Lig:H17 - Leu141:O Hydrogen Bond 2.17 

Asn142:HD21 - Lig:O1 Hydrogen Bond 2.08 

Gly143:H - Lig:O1 Hydrogen Bond 2.07 

Gly143:H - Lig:O2 Hydrogen Bond 2.33 

Cys145:H - Lig:O2 Hydrogen Bond 2.40 

Lig:H9 - His164:O Hydrogen Bond 1.99 

Gln189:HE21 - Lig:O3 Hydrogen Bond 2.85 

Gln192:H - Lig:O4 Hydrogen Bond 1.95 

V154 Thr26:H – Lig:O2 Hydrogen Bond 2.25 

Gly143:H – Lig:O1 Hydrogen Bond 1.74 

Cys145:H – Lig:O1 Hydrogen Bond 2.99 



Gln192:H – Lig:Br1 Halogen Bond 2.34 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.28 

V304 

Lig:N1 - Glu166:OE2 Salt bridge 4.49 

Lig:H7 – Thr25:OG1 Hydrogen Bond 2.19 

Ser144:HG – Lig:N3 Hydrogen Bond 2.53 

Ser144:H – Lig:N4 Hydrogen Bond 2.93 

Cys145:H – Lig:N4 Hydrogen Bond 2.89 

Glu166:H – Lig:O1 Hydrogen Bond 1.83 

Lig:H2 – Glu166:OE1 Hydrogen Bond 2.01 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.98 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 5.17 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 5.37 

V172 

Thr26:H – Lig:O2 Hydrogen Bond 1.90 

Lig:H4 – Gln189:OE1 Hydrogen Bond 1.85 

Gly143:H – Lig:O1 Hydrogen Bond 2.07 

Ser144:H – Lig:O1 Hydrogen Bond 2.32 

Cys145:H – Lig:O1 Hydrogen Bond 2.34 

V97 

His41:HD1 – Lig:O2 Hydrogen Bond 1.84 

Thr26:H – Lig:O3 Hydrogen Bond 2.06 

Glu166:H – Lig:N2 Hydrogen Bond 2.15 

Lig:H1 – Glu166:O Hydrogen Bond 2.32 

Gln189:HE21 – Lig:O1 Hydrogen Bond 1.84 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.92 

V111 

Thr26:H – Lig:O2 Hydrogen Bond 2.07 

Lig:H6 – His41:NE2 Hydrogen Bond 2.58 

Asn142:HD21 – Lig:O1 Hydrogen Bond 2.11 

Gly143:H – Lig:O1 Hydrogen Bond 1.91 

Lig:H2 – His164:O Hydrogen Bond 2.86 

Lig:H3 – Val186:O Hydrogen Bond 3.44 

Arg188:O – Lig:H3 Hydrogen Bond 2.10 

Ser46:H – Lig:Br1 Halogen Bond 2.71 

V238 

His41:HD1 – Lig:O2 Hydrogen Bond 2.02 

Asn142:HD21 – Lig:O3 Hydrogen Bond 1.98 

Gly143:H – Lig:O3 Hydrogen Bond 2.26 

Gln192:HE21 – Lig:N2 Hydrogen Bond 3.15 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.73 

V60 

Thr26:H – Lig:O3 Hydrogen Bond 2.15 

Gly143:H – Lig:O2 Hydrogen Bond 2.00 

Cys145:H – Lig:O2 Hydrogen Bond 2.96 

His41:HD1 – Lig:N3 Hydrogen Bond 1.96 

Lig:H6 – Arg188:O Hydrogen Bond 2.76 

His41 – Lig Hydrophobic (Pi-Pi Stacking) 4.17 

V103 

Thr24:O – Lig:H8 Hydrogen Bond 2.19 

Ser46:H – Lig:N2 Hydrogen Bond 2.37 

Gly143:H – Lig:O2 Hydrogen Bond 1.74 

Cys145:H – Lig:O2 Hydrogen Bond 3.37 

Glu166:H – Lig:O3 Hydrogen Bond 1.85 

Nilotinib 

Asn142:HD22 - Lig:O1 Hydrogen Bond 2.56 

Asn142:HD21 - Lig:N6 Hydrogen Bond 2.33 

Cys145:HG - Lig:N5 Hydrogen Bond 2.48 

Lig:H16 - His164:O Hydrogen Bond 2.58 

Lig:H9 - Glu166:OE2 Hydrogen Bond 1.96 

Gln189:HE21 – Lig:N6 Hydrogen Bond 2.01 

Gln189:HE22 - Lig:O1 Hydrogen Bond 2.06 

 
  



 
Figure S1. Structure types of all compounds. 

  



 
Figure S2. Structures of the specific 20 compounds selected for MD analyses.  

  



 
Figure S3. (A) Spatial structure of V247-Mpro complex at different times during dynamic simulation. At 
1ns, the molecule binds closely to the protein (left); at 28ns, N-(2-dimethylamino)ethyl)nicotinamide 
of ligand structure has separated from the protein surface (right). (B) The interaction between V247 and 
the residues of the Mpro during 20 ns. Top panel shows the total number of specific contacts the protein 
makes with the ligand over the course of the trajectory, and bottom panel shows which residues interact 
with the ligand in each trajectory frame. 
  



 

Figure S4. Results of 100ns molecular dynamics simulations of 4 representative compound-protein 
complexes. 
  



 

Figure S5. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V75-Mpro complex (A) and 

V97-Mpro complex (B) 

 

 

 

 
Figure S6. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V111-Mpro complex (A) and 

V139-Mpro complex (B) 



 

Figure S7 Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V159-Mpro complex (A) and 

V205-Mpro complex (B) 

 

 

 

 

Figure S8. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V222-Mpro complex (A) and 

V226-Mpro complex (B) 



 

Figure S9. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V231-Mpro complex (A) and 

V243-Mpro complex (B) 

 

 

 

 

Figure S10. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V254-Mpro complex (A) and 

V282-Mpro complex (B) 



 

Figure S11. Protein RMSF plot (left) and Protein-Ligand Contacts (right) of V291-Mpro complex (A) and 

V304-Mpro complex (B) 


