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Table S1. Energy data (in Kcal/mol) from docking calculation by Autodock Vina for the new ligand 

molecules 1a-1c, 2a-2c and 3, in comparison with original and reference ligands. 

Molecule  Structure 
ΔE  

5JCBa) 

ΔE  

 3QX3b)  

ΔE 

2ETK c) 

1a 

 

-8.3 -8.7 -8.2 

1b 

 

-8.3 -10.4 -7.8 

1c 

 

-8.3 -10.2 -8.0 

2a 

 

 

-.8.2 -9.0 -7.6 

2b 

 

-7.9 -9.4 -6.9 

2c 

 

-8.1 -9.6 -6.7 

3 

 

-8.4 -10.6 -7.8 



PDB original ligands and reference molecules 

Molecule Structure 
ΔE 

5JCBa) 

ΔE 

 3QX3b) 

ΔE 

2ETK a) 

HFS 

(original 

ligand) 

 

n.d. n.d. -8.1 

PT-262 

 

n.d. n.d. -7.3 

Y-27632 

 

n.d. n.d. -6.7 

VP-16 

(original 

ligand) 

 

n.d. -13.3 n.d. 

NV4 

(original 

ligand) 

 

-10.3 n.d. n.d. 

MTP 

 

-8.1 n.d. n.d. 

a) tubulin (PDB ID: 5JCB), 

 b)human topoisomerase II β (PDB ID: 3QX3)   
c) human ROCK 1 (PDB ID: 2ETK) 

 

 

 

 



           Table S2. ADME Prediction of compounds 1a-c, 2a-c, 3 (molecules 1-7, respectively) and reference 

compounds evaluated by online Server Swiss-ADME. 
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Figure S1. Overlapping of the energy minimized structures 1b (in red), PT-262 (in green) 

and podophyllotoxin (in blue). Hydrogen atoms are omitted for clarity.  

 

 



 
 

Figure S2. 1HNMR spectrum (400MHz, CDCl3) of compound 1a. 

 



 

Figure S3. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of 1a. 

 

Figure S4. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 1a. 



 

Figure S5. 1HNMR spectrum (400MHz, CDCl3) of compound 1b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure S6. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of 1b. 

 

 

Figure S7. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 1b. 



 

 

Figure S8. 1HNMR spectrum (400MHz, CDCl3) of compound 1c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Figure S9. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of  1c. 

 

 
Figure S10. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 1c. 



 

 

Figure S11. 1HNMR spectrum (400MHz, CDCl3) of compound 2a. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Figure S12. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of 2a. 

 

Figure S13. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 2a. 



  

Figure S14. 1HNMR spectrum (400MHz, CDCl3) of compound 2b. 

 
Figure S15. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 2b. 



 

 
Figure S16. 1HNMR spectrum (400MHz, CDCl3) of compound 2c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Figure S17. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of 2c. 

 

 
Figure S18. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 2c.  



 

 

 
Figure S19. 1HNMR spectrum (400MHz, CDCl3) of compound 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Figure S20. 1H,13C correlations by HSQC experiment (400MHz, CDCl3) of 3. 

 

 
Figure S21. 1H,13C long range correlations by HMBC experiment (400MHz, CDCl3) of 3. 



 

 
Figure S22. 1HNMR spectrum (400MHz, CDCl3) of precursor 4. 

 
Figure S23. 1HNMR spectrum (400MHz, CDCl3) of precursor 5. 


