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Figure 1. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 1(CD3OD) 

OH O

O

OH

HO

1



 

Figure 2. EIMS and HREIMS data of compound 1 

 

 

 

 

 

 

 

 



 

 

Figure 3. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 2 (CDCl3) 
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Figure 4. EIMS and HREIMS data of compound 2 

 

 

 

 

 

 



 

 

 

 

Figure 5. 1H (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 3 (Acetone-d6) 



 

 

Figure 6. EIMS and HREIMS data of compound 3 

 

 

 

 

 

 

 

 

 



 

 

Figure 7. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 4 (CDCl3) 
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Figure 8. EIMS and HREIMS data of compound 4 

 

 

 

 

 

 

 

 



 

 

Figure 9. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 5 (Acetone-d)  
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Figure 10. EIMS and HREIMS data of compound 5 

 

 

 

 

 

 

 

 

 

 



 

  

Figure 11. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 6 (CDCl3) 
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Figure 12. EIMS and HREIMS data of compound 6 

 

 

 

 

 

 

 



 

Figure 13. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 7 (CDCl3) 
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Figure 14. EIMS and HREIMS data of compound 7 

 

 

 

 

 

 



 

 

Figure 15. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 8 (CDCl3)  
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Figure 16. EIMS and HREIMS data of compound 8 

 

 

 

 

 

 

 



 

Figure 17. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums of compound 9 (CDCl3) 
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Figure 18. EIMS and HREIMS data of compound 9 

 

 

 

 

 

 



  

 

Figure 19. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 10 (Acetone-d6)  
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Figure 20. EIMS and HREIMS data of compound 10 

 

 

 

 

 

 

 



  

 

Figure 21. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 11 (CDCl3)  

OHO

11

HO

OCH3

O



 

 

Figure 22. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 11 (CDCl3)  

 



 

 

Figure 23. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 12 (CDCl3)  
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Figure 24. EIMS and HREIMS data of compound 12 

 

 

 

 

 

 

 



 

Figure 25. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 13 (CDCl3)  
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Figure 26. EIMS and HREIMS data of compound 13 

 

 

 

 

 

 



 

 

Figure 27. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 14 (CDCl3)  
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Figure 28. EIMS and HREIMS data of compound 14 

 

 

 

 

 

 



  

 

Figure 29. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 15 (CDCl3)  
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Figure 30. EIMS and HREIMS data of compound 15 

 

 

 

 

 

 



 

Figure 31. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums 

of compound 16 (CDCl3)  
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Figure 32. EIMS and HREIMS data of compound 16 

 

 

 

 

 

 



 

 

Figure 33. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums 

of compound 17 (CDCl3)  
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Figure 34. EIMS and HREIMS data of compound 17 

 

 

 

 

 

 



  

 

Figure 35. 1H-NMR (500 MHz) and 13C-NMR (125 MHz) spectrums  

of compound 18 (CDCl3)  
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Figure 36. EIMS and HREIMS data of compound 18 
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Figure 37. ESR spectra of DPPH radical scavenging effect of compounds1-9 (7.0 mg/ml) 
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Figure 38. ESR spectra of DPPH radical scavenging effect of compounds10-18 (7.0 mg/ml) 
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Figure 39. ESR spectra of hydroxyl radical scavenging effect of compounds1-9 (7.5 mg/ml) 
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Figure 40. ESR spectra of hydroxyl radical scavenging effect of compounds10-18 (7.5 mg/ml) 
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Figure 41. ESR spectra of superoxide radical scavenging effect of compounds1-9 (25 mg/ml) 



mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

mT

334 336 338 340 342 344

-1500

-1000

-500

0

500

1000

1500

Compound 10 Compound 11

Compound 12 Compound 13

Compound 14 Compound 15

Compound 16 Compound 17

Compound 18 Trolox

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42. ESR spectra of superoxide radical scavenging effect of compounds10-18 (25 mg/ml) 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Figure 43. Results of electrophoresis by pBR322 plasmid DNA band intensity; Lane 1, 

pBR322 plasmid DNA; Lane 2, oxidative DNA; Lane 3, compound 1; Lane 4, compound 2; 

Lane 5, compound 3; Lane 6, compound 4; Lane 7, compound 5; Lane 8, compound 6; Lane 9, 

compound 7; Lane 10, compound 8; Lane 11, compound 9. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 44. Results of electrophoresis by pBR322 plasmid DNA band intensity; Lane 3, 

compound 10; Lane 4, compound 11; Lane 5, compound 12; Lane 6, compound 13; Lane 7, 

compound 14; Lane 8, compound 15; Lane 9, compound 16; Lane 10, compound 17; Lane 11, 

compound 18; Lane 12, trolox. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Figure 45. Results of electrophoresis by pBR322 plasmid DNA band intensity against dose-

dependent with compound 2; Lane 1, pBR322 plasmid DNA (control); Lane 2, oxidative DNA; 

Lane 3, 7.5 M; Lane 4, 15.0 M; Lane 5, 30.0 M; Lane 6, 60.0 M. 



Table 1. pBR322 plasmid DNA damage protective effect of 1-18. 

 scDNA  

band intensity 

ocDNA  

band intensity 

DNA damage 

(%) 

DNA protective 

effect (%) 

pBR322 DNA 

oxidative DNA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Trolox 

2472.2 

399.2 

215.8 

1251.6 

1471.0 

198.8 

858.7 

1250.2 

793.5 

1067.2 

1115.1 

1648.9 

1619.9 

1074.9 

1315.9 

1462.6 

1919.8 

2153.5 

204.8 

190.8 

213.2 

77.3 

1767.2 

2155.8 

226.1 

284.15 

1998.4 

1133.4 

383.1 

1504.5 

1789.9 

1800.6 

384.9 

430.5 

914.2 

1273.9 

1218.6 

532.2 

505.5 

2300.5 

1847.5 

2000.5 

- 

- 

87.2 

9.1 

11.5 

80.8 

45.8 

15.5 

60.9 

72.4 

72.8 

15.6 

17.4 

37.0 

51.5 

49.3 

21.5 

20.4 

93.1 

74.7 

80.9 

- 

- 

12.8 

90.9 

88.5 

19.2 

54.2 

84.5 

39.1 

27.6 

27.2 

84.4 

82.6 

63.0 

48.5 

50.7 

78.5 

79.6 

6.9 

25.3 

19.1 

 

 

 

 

 

 

 



Table 2. Protective effect of pBR322 plasmid DNA by dose dependent of compound 2 

 scDNA  

band intensity 

ocDNA  

band intensity 

DNA damage 

(%) 

DNA protective 

effect (%) 

pBR322 DNA 

oxidative DNA 

7.5 M 

15.0 M 

30.0 M 

60.0 M 

2854.0 

104.7 

501.4 

1033.2 

1844.3 

2740.4 

21.5 

2488.2 

2125.4 

1494.3 

780.5 

312.4 

- 

- 

74.5 

52.4 

27.3 

10.9 

- 

- 

25.5 

47.6 

72.7 

89.1 

 

 


