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Figure S1. 1H NMR spectrum of 1 (DMSOd6, 300 MHz). 

Figure S2. 13C NMR spectrum of 1 (DMSOd6, 75 MHz). 
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Figure S3. COSY spectrum of 1 (DMSOd6, 300 MHz). 

 
Figure S4. HSQC spectrum of 1 (DMSOd6, 300 MHz). 
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Figure S5. HMBC spectrum of 1 (DMSOd6, 300 MHz). 

 

Figure S6. (+)-HRESIMS spectrum of 1  
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Figure S7. 1H NMR spectrum of 2 (CDCl3, 300 MHz). 

 
Figure S8. 13C NMR spectrum of 2 (CDCl3, 75 MHz). 
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Figure S9. COSY spectrum of 2 (CDCl3, 300 MHz). 

 
Figure S10. HSQC spectrum of 2 (CDCl3, 300 MHz). 

 

 

 



 

7 
 

Figure S11. HMBC spectrum of 2 (CDCl3, 300 MHz). 

 

Figure S12. ROESY spectrum of 2 (CDCl3, 300 MHz). 
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Figure S13. (+)-HRESIMS spectrum of 2. 
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Figure S14. 1H NMR spectrum of 3 (CDCl3, 300 MHz). 

 
Figure S15. 13C NMR spectrum of 3 (CDCl3, 75 MHz). 
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Figure S16. COSY spectrum of 3 (CDCl3, 300 MHz). 

 
Figure S17. HSQC spectrum of 3 (CDCl3, 300 MHz). 
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Figure S18. HMBC spectrum of 3 (CDCl3, 300 MHz). 

 

Figure S19. 1H NMR spectrum of 4a (CDCl3, 300 MHz). 
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Figure S20. 13C NMR spectrum of 4a (CDCl3,75 MHz). 

 
Figure S21. COSY spectrum of 4a (CDCl3, 300 MHz). 
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Figure S22. HSQC spectrum of 4a (CDCl3, 300 MHz). 

 

Figure S23. HMBC spectrum of 4a (CDCl3, 300 MHz). 
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Figure S24. 1H NMR spectrum of 4b (CDCl3, 300 MHz). 

 

Figure S25. 13C NMR spectrum of 4b (CDCl3, 75 MHz). 
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Figure S26. COSY spectrum of 4b (CDCl3, 300 MHz). 

 
Figure S27. HSQC spectrum of 4b (CDCl3, 300 MHz). 
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Figure S28. HMBC spectrum of 4b (CDCl3, 300 MHz). 

 
Figure S29. (+)-HRESIMS of 4b  
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Figure S30. 1H NMR spectrum of 5 (CDCl3, 300 MHz). 

 
Figure S31. 13C NMR spectrum of 5 (CDCl3,75 MHz). 
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Figure S32. COSY spectrum of 5 (CDCl3, 300 MHz). 

 

Figure S33. HSQC spectrum of 5 (CDCl3, 300 MHz). 
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Figure S34. HMBC spectrum of 5 (CDCl3, 300 MHz). 

 
Figure S35.  (+)-HRESIMS of 5. 
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Figure S36. 1H NMR spectrum of 6 (DMSOd6, 300 MHz). 

 
Figure S37. 13C NMR spectrum of 6 (DMSOd6, 75 MHz). 
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Figure S38. COSY spectrum of 6 (DMSOd6, 300 MHz). 

 

Figure S39. HSQC spectrum of 6 (DMSOd6, 300 MHz). 
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Figure S40. HMBC spectrum of 6 (DMSOd6, 300 MHz). 

 
Figure S41. (+)-HRESIMS of 6. 
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Figure S42. 1H NMR spectrum of 7 (CDCl3, 300 MHz). 

 
Figure S43. 13C NMR spectrum of 7 (CDCl3, 75 MHz). 
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Figure S44. COSY spectrum of 7 (CDCl3, 300 MHz). 

 
Figure S45. HSQC spectrum of 7 (CDCl3, 300 MHz). 
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Figure S46. HMBC spectrum of 7 (CDCl3, 300 MHz). 

 
______________________________________________________________________ 

Table S1. 1H and 13C NMR data (CDCl3, 300 and 75 MHz), COSY and HMBC for 
3. 

Position δC, type δH, (J in Hz) COSY HMBC 
1 171.5, CO    
3 91.6, C    
3a 146.2, C    
4 114.5 C    
5 165.8, C    
6 99.0, CH 6.49, s H3-11, OMe-5 C-1, 4, 5, 7, 7a 
7 156.6, C    
7a 102.2, C    
8 202.8, CO    
9 24.1 CH3 2.06, s  C-8 
10 20.1, CH3 1.78, s  C-3, 3ª, 8 
11 10.0, CH3 2.04, s H-6 C-3a, 4, 5 

OMe-5 56.4, CH3 3.89,s H-6 C-5 
OH-7 7.81, brs    
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Table S2. 1H and 13C NMR (300 and 75 MHz, CDCl3), COSY and HMBC of 4a.  

Position δC, type δH, (J in Hz) COSY HMBC 
1 171.6, CO    
3 92.0, C    
3a 150.0, C    
4 112.2, C    
5 165.3, C    
6 98.3, CH 6.40, s  1, 4, 5, 7, 7a 
7 156.4, C    
7a 103.0, C    
8 70.7, CH 4.20, m H3-9  
9 17.6, CH3 0.89, d (6.5) H-8 C-3, 8 
10 21.2, CH3 1.76, s  C-3, 3a, 8 
11 11.2, CH3 2.07,s  C-3a, 4, 5 

OMe-5 56. 3 OCH3,  3.83, s  C-5 
OH-7 - 7.93, br   
OH-8  2.73, br   

 

Table S3. Comparison of 1H and 13C NMR data of 4a (300 and 75 MHz, CDCl3) 
with those of (R)-7-hydroxy-3-((R)-1-hydroxyethyl)-5-methoxy-3,4-
dimethylisobenzofuran-1(3H)-one (400 and 100 MHz, CDCl3) and (R)-7-hydroxy-
3-((S)-1-hydroxyethyl)-5-methoxy-3,4-dimethylisobenzofuran-1(3H)-one (500 
and 125 MHz, CDCl3) 

 4a (R)-7-hydroxy-3-((R)-
1-hydroxyethyl)-5-

methoxy-3,4-
dimethylisobenzofura

n-1(3H)-one 

(R)-7-hydroxy-3-((S)-1-
hydroxyethyl)-5-

methoxy-3,4-
dimethylisobenzofuran-

1(3H)-one 
Position δC, type δH, (J in Hz) δC, type δH, (J in 

Hz) 
δC, type δH, (J in Hz) 

1 171.6, CO  171.7, CO  171.5, CO  
3 92.0, C  92.1, C  91.3, C  
3a 150.0, C  150.1, C  149.9  
4 112.2, C  112.5, C  112.2, C  
5 165.3, C  165.6, C  165.4, C  
6 98.3, CH 6.40, s 98.5, CH 6.41, s 98.2, CH 6.43, s 
7 156.4, C  156.8, C  156.5,C  
7a 103.0, C  103.3, C  103.0,C  
8 70.7, CH 4.20, m 71.2, C 4.19, q (6.5) 70.9, CH 4.22, m 
9 17.6, CH3 0.89, d (6.5) 18.1, CH3 0.91d (6.5) 17.5, CH3 0.93, d (6.8) 
10 21.2, CH3 1.76, s 21.5, CH3 1.78, s 21.3, CH3 1.81, s 
11 11.2, CH3 2.07, s 11.4, CH3  2.09, s 11.2, CH3 2.11, s 

OMe-5 56.3, CH3 3.83, s 56.5, CH3 3.85, s 56.3, CH3 3.88, s 
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OH-7 - 7.93, br - 7.84, - 7.88 
OH-8  2.73, br    1.97, d (10.3) 

 

Table S4. 1H and 13C NMR data (DMSO-d6, 300 and 75 MHz), COSYand HMBC 
for 7. 

Position δC, type δH, (J in Hz) COSY HMBC 
1 204.4, CO    
2 34.6, CH2 2.96, ddd (17.9, 8.1, 4.8) 

2.61, ddd (17.9, 8.3, 4.8)  
H-3 C-1, 3, 4, 8a 

3 31.2, CH2 2.16, m 
2.32, m 

H-2, 4 C-1, 2, 4, 4a 

4 67.6, CH 4.88, dd (7.3, 3.7) H-3 C-2, 3, 4a, 5, 8a 
4a 145.9, C    
5 117.5, CH 6.99, d (7.4) H-6 C-1, 4, 4a, 6, 7, 8, 8a  
6 137.0, CH 7.46, dd (8.3, 7.4) H-5, 7 C-4a,  5, 7, 8, 8a 
7 117.7, CH 6.88, d (8.3) H6- C-4, 4a, 5, 8, 8a 
8 162.6, C    
8a 115.2, C    

OH-8 - 12.39, s  C-6, 7, 8, 8a 
 

______________________________________________________________________ 

 

 

 

 




