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Figure S1. 1H NMR spectrum of 1 (DMSO-d6, 300MHz). 

 

 

Figure S2. 13C NMR spectrum of 1 (DMSO-d6, 75 MHz). 

 

 



 

3 
 

 

Figure S3. COSY spectrum of 1 (DMSO-d6, 300 MHz). 

 

Figure S4. HSQC spectrum of 1 (DMSO-d6, 300 MHz). 
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Figure S5. HMBC spectrum of 1 (DMSO-d6, 300 MHz). 

 

 

Figure S6. (+)-HRESIMS of 1. 
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Figure S7. 1H NMR spectrum of 2 (DMSO-d6, 300MHz). 

 

Figure S8. 13C NMR spectrum of 2 (DMSO-d6, 75MHz). 
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Figure S9. COSY spectrum of 2 (DMSO-d6, 300 MHz). 

 

Figure S10. HSQC spectrum of 2 (DMSO-d6, 300 MHz). 
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Figure S11. HMBC spectrum of 2 (DMSO-d6, 300 MHz). 

 

Figure S12. (+)-HRESIMS of 2. 
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Figure S13. 1H NMR spectrum of a mixture of 3 and 4 (DMSO-d6, 500 MHz). 

 

Figure S14. 13C NMR spectrum of a mixture of 3 and 4 (DMSO-d6, 125 MHz). 
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Figure S15. COSY spectrum of a mixture of 3 and 4 (DMSO-d6, 500 MHz). 
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Figure S16. HSQC of a mixture of 3 and 4 (DMSO-d6, 500 MHz). 

 

 

 

Figure S17. HMBC of a mixture of 3 and 4 (DMSO-d6, 500 MHz). 

 

Figure S18. (+)-HRESIMS of 3. 
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Figure S19. (+)-HRESIMS of 4. 
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Figure S20. 1H NMR spectrum of 5 (DMSO-d6, 300 MHz). 

 

Figure S21. 13C NMR spectrum of 5 (DMSO-d6, 575 MHz). 
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Figure S22. COSY spectrum of 5 (DMSO-d6, 300 MHz). 

 

 

 

 

Figure S23. HSQC spectrum of 5 (DMSO-d6, 300 MHz). 
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Figure S24.HMBC spectrum of 5 (DMSO-d6, 300 MHz). 

 

 

 

Figure S25. . (+)-HRESIMS of 5. 
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Figure S26. 1H NMR spectrum of 6 (DMSO-d6, 300 MHz). 
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Figure S27. 13C NMR spectrum of 6 (DMSO-d6, 300 MHz). 

 

 

 

 

Figure S28. COSY spectrum of 6 (DMSO-d6, 300 MHz). 
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Figure S29. HSQC spectrum of 6 (DMSO-d6, 300 MHz). 

 

 

 

 

Figure S30. HMBC spectrum of 6 (DMSO-d6, 300 MHz). 



 

18 
 

 

Figure S31. (+)-HRESIMS of 6. 

 

Figure S32. 1H NMR spectrum of 7 (DMSO-d6, 500 MHz). 
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Figure S33. 13C NMR spectrum of 7 (DMSO-d6, 125 MHz). 

 

 

 

 

Figure S34. COSY spectrum of 7 (DMSO-d6, 500 MHz). 
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Figure S35. HSQC spectrum of 7 (DMSO-d6, 500 MHz). 

 

 

 

Figure S36. HMBC spectrum of 7 (DMSO-d6, 500 MHz). 
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Figure S37. (+)-HRESIMS of 7. 

 

 

Figure S38. 1H NMR spectrum of 8 (DMSO-d6, 300 MHz).  
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Figure S39. 13C NMR spectrum of 8 (DMSO-d6, 75 MHz). 

 

 

 

 

Figure S40. COSY spectrum of 8 (DMSO-d6, 300 MHz). 
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Figure S41. HSQC spectrum of 8 (DMSO-d6, 300 MHz). 

 

Figure S42. HMBC spectrum of 8 (DMSO-d6, 300 MHz). 

 

 

Figure S43. (+)-HRESIMS of 8. 
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Table S1. 1H and 13C NMR (DMSO-d6, 300 and 75 MHz) and HMBC assignment for 1. 

Position δC, type δH, J in Hz COSY HMBC 
1 169.9, C -   
3 75.8, CH 4.69, m H2-4, Me-9  
4 34.2, CH2 2.80, dd (16.5, 11.1) 

2.93 dd (16.5, 3.5) 
H-5 C-3, 4a, 5, 8a, 9 

4a 142.7, C -   
5 107.2, CH 6.24, brs H2-1’ C-4,7,8a 
6 164.9, C -   
7 101.3, CH 6.19, d (1.9)  C-5, 6,8a 
8 163.9, C -   
8a 100.5, C    
9 20.7, CH3 1.39, d (6.3) H-3 C-3, 4 

OH-8 - 11.13, s  C-7, 8 
 

 

 

Table S2. 1H and 13C NMR (DMSO-d6, 300 and 75 MHz) and HMBC assignment for 2. 

Position δC, type δH, J in Hz COSY HMBC 
1 161.9, C    
2 125.2 CH 7.13, d (1.6) H-4 C-1, 1’, 4, 9a 
3 148.8, C    
4 120.0, CH 7.46, d (1.6) H-2 C, 1’, 2, 9a, 10 
4a 132.2, C    
5 107.8, CH 7.18, d (2.3) H-7 C-7, 8a, 10 
6 165.7, C    
7 105.4, CH 6.08, d (2.3) H-5 C-5, 6, 8a 
8 164.0, C    
8a 112.6, C    
9 186.6, CO    
9a 115.1, C    
10 183.0, CO    
10a 137.3, C    

OMe-8 56.7, CH3 3.89,s  C-8 
1’ 45.5, CH2 2.71, m H-2’ C-2’, 3 
2’ 67.1, CH 3.86, m H2-1’, H3-3’ C-3 
3’ 23.9, CH3 1.09, d (6.1) H-2’ C-1’, 2’ 

OH-1 - 13.30, s  C-1, 2, 9a 
 

Table S3. 1H and 13C NMR (DMSO-d6, 500 and 125 MHz) and HMBC assignment for 
3. 

Position δC, type δH, J in Hz COSY HMBC 
1 162.1, C    
2 122.8 CH 7.25, d (1.8) H-4 C1’, 4, 9a 
3 144.5, C    
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4 117.0, CH 7.55, d (1.8) H-2 C-2, 1’, 9a, 10 
4a 133.0, C    
5 108.7, CH 7.16, d (2.2) H-7 C-7. 8a, 10 
6 166.6, C    
7 105.6, CH 6.76, d (2.2) H-5 C-5, 6, 8a 
8 164.2, C    
8a 112.2, C    
9 186.1, CO    
9a 116.5, C    
10 182.9, CO    
10a 137.1, C    

OMe-8 56.6, CH3 3.89, s  C-8 
1’ 64.8, CH2 5.16, s  C-2, 3, 4, CO (Ac) 

CO (Ac) 170.7, CO    
Me (Ac) 21.1, CH2 2.13, s  CO (Ac) 

OH-1 - 13.52, s   
 

 

Table S4. 1H and 13C NMR (300 and 75 MHz, DMSO-d6) and HMBC assignment of 5. 
 

Position δC, type δH, J in Hz COSY HMBC 
1 124.0, C    
2 153.9, C    
3 129.4, C    
4 126.8, CH 7.16, d (8.6) H-5 C-2, 6, 8 
5 112.2, CH 6.38, d (8.6) H-4 C-1, 3, 6 
6 154.7, C    
7 168.2, CO    
8 68.4, CH 4.02, dd (9.0, 4.5) H-9 C-3, CO (Ac) 
9a 
 b 

45.3, CH2 1.48, m 
1.70, m 

H-8, 10 C-8, 10 

10 24.9, CH 1.56, m H-9  
11 23.3, CH3 0.90, d (6.2) H-10 C-9, 10, 12 
12 22.2, CH3 0.90, d (6.2) H-10 C-9, 10, 11 
1’ 130.0, C    
2’ 144.1, C    
3’ 151.7, C    
4’ 125.1, CH 7.02, d (1.3) H-6’, 8’ C-2’, 3’, 6’, 8’ 
5’ 136.3, C    
6’ 117.6, CH 7.05, d (1.3) H-4’, 8’ C-2’, 3’(w), 4’, 7’, 8’ 
7’ 190.3, COH 10.27, s  C-1’, 6’ 
8’ 21.1, CH3 2.27, s  C-4’, 5’, 6’ 

OMe-2 62.1, OCH3 3.88, s  C-2 
CO (Ac) 170.3, CO    
Me (Ac) 21.4, CH3 2.00, s  CO (Ac) 

w= weak 
Table S5. 1H and 13C NMR (300 and 75 MHz, CDCl3) and HMBC assignment of 8. 
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Position δC, type δH, J in Hz COSY HMBC 
1 125.7, C    
2 154.2, C    
3 136.8, C    
4 131.0, CH 7.48, d (8.5) H-5 C-1 (w), 2, 6, 8 
5 117.7, CH 6.80, d (8.5) H-4 C-1, 3, 6, 7 (w) 
6 151.2, C    
7 168.0, CO    
8 66.6, CH 5.04, m H-9a, 9b C-2, 3, 9 
9a 
 b 

47.6, CH2 1.43, ddd (13.7, 8.9, 4.2) 
1.64, ddd (13.7, 8.9, 5.1) 

H-8 C-3, 8, 11 

10 24.9, CH 1.76, m H-12, 13  
11 23.4, CH3 0.93, d (6.7) H-10 C-9, 10, 12 
12 21.8, CH3 0.96, d (6.7) H-10 C-9, 10, 11 
1’ 125.7, C    
2’ 141.4, C    
3’ 147.6, C    
4’ 117.9, CH 6.83, d (1.5) H-6’ C-2’, 3’, 6’, 8’ 
5’ 135.0, C    
6’ 120.6, CH 6.33, d (1.5) H-4’ C-2’, 4’, 7’, 8’ 
7’ 69.2 CH2 5.04, m   
8’ 20.8, CH3 2.22, s  C-4’, 5’, 6’ 

OMe-2 62.6, OCH3 3.94, s  C-2 
OH-3’  6.91, br   

 

 

 

 

 

 

 

 


