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1H-NMR spectrum of compound 1 

 

 

1H-NMR spectrum of compound 1(expanded region to confirm the 1,3,4- 

trisubstituted benzene system. ) 

 



4 
 

 

13C-NMR spectrum of compound 1 

 

 

 

DEPT spectrum of compound 1 
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DEPT spectrum of compound 1 

 

 

 

 

1H-1HCOSY spectrum of compound 1 
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HSQC spectrum of compound 1 

 

 

 

HMBC spectrum of compound 1 
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ROESY spectrum of compound 1 

 

 

 

 

HR-EI-MS spectrum of compound 1 
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UV spectrum of compound 1 

 

 

 

 

 

1H-NMR spectrum of compound 2 

 



9 
 

 

13C-NMR spectrum of compound 2 

 

 

 

 

DEPT spectrum of compound 2 
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DEPT spectrum of compound 2 

 

 

 

 

1H-1HCOSY spectrum of compound 2 
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HSQC spectrum of compound 2 

 

 

 

 

HMBC spectrum of compound 2 
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ROESY spectrum of compound 2 

HR-ESI-MS spectrum of compound 2 
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UV spectrum of compound 2 

 

 

 

 

 

1H-NMR spectrum of compound 3 
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1H-NMR spectrum of compound 3(expanded region to confirm the 1,3,4- 

trisubstituted benzene system. ) 

 

 

 

13C-NMR spectrum of compound 3 
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DEPT spectrum of compound 3 

 

 

 

DEPT spectrum of compound 3 
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1H-1HCOSY spectrum of compound 3 

 

 

 

HSQC spectrum of compound 3 
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HMBC spectrum of compound 3 

 

 

 

ROESY spectrum of compound 3 
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HR-ESI-MS spectrum of compound 3 

 

 

 

UV spectrum of compound 3 
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1H-NMR spectrum of compound 4 in CD5N5 

 

 

 

13C-NMR spectrum of compound 4 in CD5N5 
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DEPT spectrum of compound 4 in CD5N5 

 

 

 

DEPT spectrum of compound 4 in CD5N5 
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1H-1HCOSY spectrum of compound 4 in CD5N5 

 

 

HSQC spectrum of compound 4 in CD5N5 
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HMBC spectrum of compound 4 in CD5N5 

 

 

ROESY spectrum of compound 4 in CD5N5 
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HR-ESI-MS spectrum of compound 4 

 

 

UV spectrum of compound 4 
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1H-NMR spectrum of compound 4 in CDCl3 

 

 

13C-NMR spectrum of compound 4 in CDCl3 
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HSQC of compound 4 in CDCl3 

 

 

 

HMBC of compound 4 in CDCl3 
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1H-NMR spectrum of compound 5 in CD5N5 

 

 

13C-NMR spectrum of compound 5 in CD5N5 
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DEPT spectrum of compound 5 in CD5N5 

 

 

 

DEPT spectrum of compound 5 in CD5N5 
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1H-1HCOSY spectrum of compound 5 in CD5N5 

 

 

HSQC spectrum of compound 5 in CD5N5 
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HMBC spectrum of compound 5 in CD5N5 

 

 

ROESY spectrum of compound 5 in CD5N5 
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HR-ESI-MS spectrum of compound 5 

 

 

UV spectrum of compound 5 
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1H-NMR spectrum of compound 5 in CDCl3 

 

 

13C-NMR spectrum of compound 5 in CDCl3 
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HSQC spectrum of compound 5 in CDCl3 

 

HMBC spectrum of compound 5 in CDCl3 
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1H-NMR of compound 6 

 

 
1H-NMR of compound 7 

 

 



34 
 

 
1H-NMR of compound 8 

 

 
 

1H-NMR of compound 9 
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1H-NMR of compound 10 

 

 

 
1H-NMR of compound 11 
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1H-NMR of compound 12 

 

 
1H-NMR of compound 13 
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1H-NMR of compound 14 
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Table 1: Full HMBCs of compounds 1-3 

 

 

No 1 2 3 

1    

2    

3    

4    

5    

6 C-7, 34, 5, 4, 8 C-7, 5, 4 C-17, 7, 8, 9, 34, 4 

7    

8    

9    

10    

11    

12 C-16, 13, 14, 10 C-16, 13, 14, 10 C-16, 13, 14, 10 

13    

14    

15 C-11, 13  C-11, 13, 14 

16 C-12, 14, 10 C-10, 14, 12 C-12, 14, 10 

17  C-5, 18, 19, 4 C-18, 5, 19, 4, 22 

18 C-20, 17, 19, 21 C-21, 17, 22, 20, 19  

19    

20 C-21, 18, 19 C-18, 21, 19 C-21, 19, 18 

21 C-19, 20  C-20, 19, 18 

22    

23  C-26, 22, 25, 24  

24    

25 C-23, 24 C-23, 24, 26 C-26, 23, 24 

26 C-23, 24  C-24, 25, 23 

27 C-1, 28, 29, 9 C-1, 28, 29, 9 C-1, 28, 29 

28 C-30, 31   

29    

30 C-28, 29  C-28, 29 

31 C-28, 29  C-28, 29 

32 C-1, 8, 7, 33 C-33, 8, 1, 7 C-33, 7, 8, 1 

33 C-1, 8, 7, 32 C-32, 8, 1, 7 C-32, 7, 8, 1 

34 C-36, 35, 4, 3, 6, 7 C-6, 7, 3, 35, 2, 4 C-6, 3, 4 

35 C-37, 38, 34, 3 C-37, 38, 34, 3 C-7, 34 

36    

37 C-35, 36  C-38, 36, 35 

38 C-35, 36  C-37, 36, 35 
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Table 2 1H, 13C NMR data of compounds 4 and 5 (in CDCl3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No 4 5 

13C-NMR 1H-NMR 13C-NMR 1H-NMR 

1 63.5  63.5  

2 213.5  213.6  

3 70.4  70.4  

4 32.7 2.06, 1.57 m, 2H 32.6 2.01, 1.55 m, 2H 

5 56.4 1.80 m 57.0 1.86 m 

6 41.8  41.7  

7 92.2  92.3  

8 69.3  69.3  

9 204.9  205.0  

10 47.7 1.80, 1.68 m 2H 47.7 1.80 d (13.8), 1.71 m 2H 

11 25.4 2.29 d (7.2) 25.4 2.29 d (6.9) 

12 118.8 5.05 t (7.2) 118.9 5.06 t (6.9) 

13 134.7  134.7  

14 26.1 1.65 s 3H 26.1 1.65 s 3H 

15 18.1 1.58 s 3H 18.1 1.58 s 3H 

16 29.2 2.18 dd (11.4, 9.6),  

2.06 m 2H 

29.2 2.18 dd (10.8, 9.4),  

2.05 m 2H 

17 56.5 2.61 dd (9.6, 8.4) 56.5 2.61 dd (9.4, 8.4) 

18 36.9  36.9  

19 26.9 1.25 s 3H 27.0 1.25 s 3H 

20 30.2 1.05 s 3H 33.2 1.05 s 3H 

21 32.9 1.73, 1.47 m, 2H 32.9 2.24, 2.08 m, 2H 

22 36.6 2.04, 1.82 m, 2H 123.0 5.00 t (6.6) 

23 146.1  132.6  

24 110.2 4.70 s, 4.66 s 18.2 1.61 s 3H 

25 22.7 1.70 s 3H 26.0 1.68 s 3H 

26 18.5 1.44 s 3H 18.5 1.45 s 3H 

27 198.4  198.4  

28 128.9  128.9  

29 145.8  146.0  

30 110.9 6.81 s 110.9 6.81 s 

31 142.3  142.4  

32 150.2  150.3  

33 113.5 7.24 s 113.5 7.26 s 



40 
 

HPLC condition: UV max 254 nm, column:  YMC-Pack ODS-A column (250 × 10 mm, 

5µm); flow rate: 3 mL/min 

 

 

 
 

HPLC Chromatographic profiles of compound 15 

(CH3CN : H2O = 40 : 60) 

 

 

 
HPLC Chromatographic profiles of compound 16 

(CH3CN : H2O = 35 : 65) 
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HPLC Chromatographic profiles of compound 17 

(CH3CN : H2O = 40 : 60) 

 

 

 

 

 

 

 

 

 


