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Fig. S1  A and B, Quantitates the effects of 5a-1 on DNA relaxation catalyzed by Topo I and Topo II 

respectively. The fit data gave IC50 values of 12.5 µM and 8.2 µM for Topo I inhibition and Topo II 

inhibition respectively. 
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Fig. S2  Effects of 5d-2 on topoisomerase I-DNA cleavage complexes formation at various 

concentrations.   

 

 

 

 
Figure S3. Quantitates the effects of 5d-2 on DNA relaxation catalyzed by Topo II at 2 mM and 4 mM 

ATP respectively. The fit data gave IC50 values of 2.0 µM and 3.3 µM for reaction containing 2 mM 

and 4 mM ATP respectively. 
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Fig. S4  Identification of HsATPase. 2 μg each of molecular size markers and purified HsATPase 

were run in a 10% SDS-polyacrylamide gel electrophoresis and stained with Coomassie brilliant blue. 

  

 

 

 

 
 

Fig. S5  The double reciprocal Lineweaver-Burk plot for ATP-hydrolysis activity of ATPase in the 

absence of DNA. 
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Figure S6-1. 

1
H NMR spectra of compound 5a-1 (400 MHz, CDCl3) 

 

 
Figure S6-2. 

13
C NMR spectra of compound 5a-1 (101 MHz, CDCl3) 
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Figure S6-3. HRMS of compound 5a-1 

 

 
Figure S6-4. HPLC of compound 5a-1 
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Figure S7-1. 

1
H NMR spectra of compound 5a-2 (400 MHz, CDCl3) 

 

 
Figure S7-2. 

13
C NMR spectra of compound 5a-2 (101 MHz, CDCl3) 
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Figure S7-3. HRMS of compound 5a-2 

 

 
Figure S7-4. HPLC of compound 5a-2 
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Figure S8-1. 

1
H NMR spectra of compound 5a-3 (400 MHz, CDCl3) 

 

 
Figure S8-2. 

13
C NMR spectra of compound 5a-3 (101 MHz, CDCl3) 
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Figure S8-3. HRMS of compound 5a-3 

 

 
Figure S8-4. HPLC of compound 5a-3 
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Figure S9-1. 

1
H NMR spectra of compound 5a-4 (400 MHz, CDCl3) 

 

 
Figure S9-2. 

13
C NMR spectra of compound 5a-4 (101 MHz, CDCl3) 
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Figure S9-3. HRMS of compound 5a-4 

 

 

 
Figure S9-4. HPLC of compound 5a-4 
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Figure S10-1. 

1
H NMR spectra of compound 5a-5 (400 MHz, CDCl3) 

 

 
Figure S10-2. 

13
C NMR spectra of compound 5a-5 (101 MHz, CDCl3) 
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Figure S10-3. HRMS of compound 5a-5 

 

 

 
Figure S10-4. HPLC of compound 5a-5 
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Figure S11-1. 

1
H NMR spectra of compound 5a-6 (400 MHz, CDCl3) 

 

 
Figure S11-2. 

13
C NMR spectra of compound 5a-6 (101 MHz, CDCl3) 
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Figure S11-3. HRMS of compound 5a-6 

 

 

 
Figure S11-4. HPLC of compound 5a-6 
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Figure S12-1. 

1
H NMR spectra of compound 6a-1 (400 MHz, CDCl3) 

 

 
Figure S12-2. 

13
C NMR spectra of compound 6a-1 (101 MHz, CDCl3) 
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Figure S12-3. HRMS of compound 6a-1 

 

 

 
Figure S12-4. HPLC of compound 6a-1 
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Figure S13-1. 

1
H NMR spectra of compound 6a-2 (400 MHz, CDCl3) 

 

 
Figure S13-2. 

13
C NMR spectra of compound 6a-2 (101 MHz, CDCl3) 
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Figure S13-3. HRMS of compound 6a-2 

 

 

 
Figure S13-4. HPLC of compound 6a-2 
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Figure S14-1. 

1
H NMR spectra of compound 6a-3 (400 MHz, CDCl3) 

 

 
Figure S14-2. 

13
C NMR spectra of compound 6a-3 (101 MHz, CDCl3) 
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Figure S14-3. HRMS of compound 6a-3 

 

 

 
Figure S14-4. HPLC of compound 6a-3 
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Figure S15-1. 

1
H NMR spectra of compound 6a-4 (400 MHz, CDCl3) 

 

 
Figure S15-2. 

13
C NMR spectra of compound 6a-4 (101 MHz, CDCl3) 
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Figure S15-3. HRMS of compound 6a-4 

 

 

 
Figure S15-4. HPLC of compound 6a-4 
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Figure S16-1. 

1
H NMR spectra of compound 6a-5 (400 MHz, CDCl3) 

 

 
Figure S16-2. 

13
C NMR spectra of compound 6a-5 (101 MHz, CDCl3) 
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Figure S16-3. HRMS of compound 6a-5 

 

 

 
Figure S16-4. HPLC of compound 6a-5 
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Figure S17-1. 

1
H NMR spectra of compound 6a-6 (400 MHz, CDCl3) 

 

 
Figure S17-2. 

13
C NMR spectra of compound 6a-6 (101 MHz, CDCl3) 
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Figure S17-3. HRMS of compound 6a-6 

 

 

 
Figure S17-4. HPLC of compound 6a-6 
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Figure S18-1. 

1
H NMR spectra of compound 5b-1 (400 MHz, CDCl3) 

 

 
Figure S18-2. 

13
C NMR spectra of compound 5b-1 (101 MHz, CDCl3) 
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Figure S18-3. HRMS of compound 5b-1 

 

 
Figure S18-4. HPLC of compound 5b-1 
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Figure S19-1. 

1
H NMR spectra of compound 5b-2 (400 MHz, CDCl3) 

 

 
Figure S19-2. 

13
C NMR spectra of compound 5b-2 (101 MHz, CDCl3) 
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Figure S19-3. HRMS of compound 5b-2 

 

 
Figure S19-4. HPLC of compound 5b-2 
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Figure S20-1. 

1
H NMR spectra of compound 5c-1 (400 MHz, CDCl3) 

 

 
Figure S20-2. 

13
C NMR spectra of compound 5c-1 (101 MHz, CDCl3) 
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Figure S20-3. HRMS of compound 5c-1 

 

 
Figure S20-4. HPLC of compound 5c-1 
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Figure S21-1. 

1
H NMR spectra of compound 5c-2 (400 MHz, CDCl3) 

 

 
Figure S21-2. 

13
C NMR spectra of compound 5c-2 (101 MHz, CDCl3) 
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Figure S21-3. HRMS of compound 5c-2 

 

 
 

 
Figure S21-4. HPLC of compound 5c-2 
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Figure S22-1. 

1
H NMR spectra of compound 5d-1 (400 MHz, CDCl3) 

 

 
Figure S22-2. 

13
C NMR spectra of compound 5d-1 (101 MHz, CDCl3) 
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Figure S22-3. HRMS of compound 5d-1 

 

 
Figure S22-4. HPLC of compound 5d-1 
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Figure S23-1. 

1
H NMR spectra of compound 5d-2 (400 MHz, CDCl3) 

 

 
Figure S23-2. 

13
C NMR spectra of compound 5d-2 (101 MHz, CDCl3) 
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Figure S23-3. HRMS of compound 5d-2 

 

 
Figure S23-4. HPLC of compound 5d-2 
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Figure S24-1. 

1
H NMR spectra of compound 5e-1 (400 MHz, CDCl3) 

 

 
Figure S24-2. 

13
C NMR spectra of compound 5e-1 (101 MHz, CDCl3) 
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Figure S24-3. HRMS of compound 5e-1 

 

 
Figure S24-4. HPLC of compound 5e-1 
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Figure S25-1. 

1
H NMR spectra of compound 5e-2 (400 MHz, CDCl3) 

 

 
Figure S25-2. 

13
C NMR spectra of compound 5e-2 (101 MHz, CDCl3) 
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Figure S25-3. HRMS of compound 5e-2 

 

 
Figure S25-4. HPLC of compound 5e-2 
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Figure S26-1. 

1
H NMR spectra of compound 7 (400 MHz, CDCl3) 

 

 
Figure S26-2. 

13
C NMR spectra of compound 7 (101 MHz, CDCl3) 
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Figure S26-3. HRMS of compound 7 

 

 
Figure S26-4. HPLC of compound 7 
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