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Figure S1. 1H NMR spectrum of cannabisativas A (1) in CDCl3. 

 

 
Figure S2. 13C NMR and DEPT 135 spectra of cannabisativas A (1) in CDCl3. 
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Figure S3. 1H-1H COSY spectrum of cannabisativas A (1) in CDCl3. 

 

 
Figure S4. HSQC spectrum of cannabisativas A (1) in CDCl3. 
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Figure S5. HMBC spectrum of cannabisativas A (1) in CDCl3. 

 

 

Figure S6. ROESY spectrum of cannabisativas A (1) in CDCl3. 
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Figure S7. HRESIMS spectrum of cannabisativas A (1). 

 

 

Figure S8. UV spectrum of cannabisativas A (1). 
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Figure S9. 1H NMR spectrum of cannabisativas B (2) in CDCl3. 

 

 
Figure S10. 13C NMR and DEPT 135 spectra of cannabisativas B (2) in CDCl3. 
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Figure S11. 1H-1H COSY spectrum of cannabisativas B (2) in CDCl3. 

 

 
Figure S12. HSQC spectrum of cannabisativas B (2) in CDCl3. 
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Figure S13. HMBC spectrum of cannabisativas B (2) in CDCl3. 

 

 

Figure S14. NOESY spectrum of cannabisativas B (2) in CDCl3. 
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Figure S15. HRESIMS spectrum of cannabisativas B (2). 

 

 
Figure S16. UV spectrum of cannabisativas B (2). 

 

 

 

 



S9 

 

 
Figure S17. 1H NMR spectrum of cannabisativas C (3) in CDCl3. 

 

 
Figure S18. 13C NMR and DEPT 135 spectra of cannabisativas C (3) in CDCl3. 
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Figure S19. 1H-1H COSY spectrum of cannabisativas C (3) in CDCl3. 

 

 
Figure S20. HSQC spectrum of cannabisativas C (3) in CDCl3. 
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Figure S21. HMBC spectrum of cannabisativas C (3) in CDCl3. 

 

 
Figure S22. NOESY spectrum of cannabisativas C (3) in CDCl3. 
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Figure S23. HRESIMS spectrum of cannabisativas C (3). 

 

 
Figure S24. UV spectrum of cannabisativas C (3). 
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Figure S25. 1H NMR spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 

 

 
Figure S26. 13C NMR and DEPT 135 spectra of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 
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Figure S27. 1H-1H COSY spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 

 

 
Figure S28. HSQC spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 
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Figure S29. HMBC spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 

 

 
Figure S30. NOE difference spectrum (δH 4.40) of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 
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Figure S31. NOE difference spectrum (δH 6.58) of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCl3. 

 

 
Figure S32. HRESIMS spectrum of (7Z, 9Z)-cannabiphenolic acid A (4). 
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Figure S33. UV spectrum of (7Z, 9Z)-cannabiphenolic acid A (4). 

 

 

 

 

 

Figure S34. 1H NMR spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCl3. 

 



S18 

 

 
Figure S35. 13C NMR and DEPT 135 spectra of (8S, 9Z)-cannabiphenolic acid B (5) in CDCl3. 

 

 
Figure S36. 1H-1H COSY spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCl3. 
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Figure S37. HSQC spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCl3. 

 

 

Figure S38. HMBC spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCl3. 
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Figure S39. HRESIMS spectrum of (8S, 9Z)-cannabiphenolic acid B (5). 

 

 

Figure S40. UV spectrum of (8S, 9Z)-cannabiphenolic acid B (5). 
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Figure S41. Results of DP4+ analysis of (7Z, 9Z)-cannabiphenolic acid A (4). 
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Figure S42. 1H-NMR spectrum of (R)-AT Ester of (8S, 9Z)-cannabiphenolic acid B (5) in 

pyridine-d5. 

 

 
Figure S43. 1H-NMR spectrum of (S)-AT Ester of (8S, 9Z)-cannabiphenolic acid B (5) in 

pyridine-d5. 
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Table S1. Effects of compounds 1-5, 7, 8 and 12-16 against H2O2-induced cytotoxicity in PC 12 

cells 

Compound Compound 

concentration 

(μM) 

Cell viability of 

compound group 

(%)a 

Cell viability of H2O2 

+ compound group 

(%)a 

Rescue effect of 

compound (%)b 

1 1 94.51 ± 1.26 77.26 ± 0.98 12.61 

10 118.36 ± 0.57 77.96 ± 1.05 13.63 

50 124.53 ± 0.95 72.71 ± 0.08 5.98 

2 1 110.66 ± 0.09 74.72 ± 1.09 8.91 

10 107.10 ± 0.37 75.67 ± 0.83 10.29 

50 115.32 ± 0.85 75.09 ± 1.34 9.44 

3 1 121.55 ± 0.48 71.99 ± 1.03 4.05 

10 118.46 ± 0.83 84.54 ± 1.30 22.19 

50 97.11 ± 0.28 75.44 ± 1.10 9.03 

4 1 99.76 ± 1.31 84.19 ± 1.49 22.71 

10 103.04 ± 0.57 80.90 ± 1.49 17.91 

50 120.25 ± 1.02 66.43 ± 0.05 -3.31 

5 1 120.82 ± 0.94 70.36 ± 0.75 1.69 

10 99.06 ± 0.16 68.08 ± 1.05 -1.60 

50 94.24 ± 0.59 54.80 ± 0.41 -20.80 

7 0 100.00 ± 0.03 48.87 ± 0.03  

3.125 96.44 ± 0.04 44.44 ± 0.02 -9.07 

6.25 96.71 ± 0.06 40.96 ± 0.04 -16.20 

12.5 93.87 ± 0.03 34.80 ± 0.01 -28.80 

8 0 100.00 ± 0.02 48.93 ± 0.04  

3.125 98.66 ± 0.02 44.46 ± 0.25 -9.13 

6.25 91.60 ± 0.03 27.95 ± 0.05 -42.87 

12.5 89.17 ± 0.01 42.48 ± 0.49 -13.17 

12 0 100.00 ± 0.03 48.87 ± 0.03  

6.25 98.11 ± 0.02 61.16 ± 0.04 25.15 

12.5 99.62 ± 0.02 63.94 ± 0.04 30.83 

25 101.85 ± 0.04 59.50 ± 0.03 21.74 

50 98.41 ± 0.03 53.78 ± 0.02 10.05 

13 0 100.00 ± 0.04 48.87 ± 0.03  

12.5 102.59 ± 0.07 57.63 ± 0.05 17.92 

25 97.39 ± 0.01 58.71 ± 0.02 20.13 

50 93.30 ± 0.03 58.09 ± 0.02 18.85 

100 92.04 ± 0.01 58.57 ± 0.01 19.83 

14 0 100.00 ± 0.04 48.93 ± 0.04  

12.5 96.54 ± 0.03 57.93 ± 0.03 18.39 

25 95.32 ± 0.03 60.22 ± 0.07 23.07 

50 94.54 ± 0.03 54.50 ± 0.05 11.38 

100 102.00 ± 0.01 51.90 ± 0.04 6.07 

15 0 100.00 ± 0.02 48.93 ± 0.04  

3.125 100.26 ± 0.01 51.32 ± 0.05 4.88 

6.25 92.86 ± 0.02 54.50 ± 0.04 11.39 

12.5 92.09 ± 0.01 57.78 ± 0.04 18.08 

16 0 100.00 ± 0.02 51.50 ± 0.06  

3.125 97.14 ± 0.02 45.45 ± 0.05 -11.74 

6.25 98.09 ± 0.02 48.12 ± 0.05 -6.57 

12.5 93.54 ± 0.02 46.50 ± 0.31 -9.70 
a The cell viabilities are presented as mean ± SD, which are determined by at least three independent experiments. 

b Rescue rate = [(cell viability)H2O2 + compound − (cell viability)H2O2]/[(cell viability)H2O2] × 100% 
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