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Figure S1. 1H NMR spectrum of compound 1 

Figure S2. 13C NMR spectrum of compound 1 
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Figure S3. HR-ESI-MS spectrum of compound 1 

 

Chlorogenic acid (1) : HR-ESI-MS (negative) m/z 353.0878 [M-H]-, calcd for C16H17O9 353.0873; 1H 

NMR (500 MHz, CD3OD): δ 7.56 (1H, d, J = 15.9 Hz, H-7'), 7.05 (1H, d, J = 1.8 Hz, H-2'), 6.95 (1H, 

dd, J = 8.2, 1.8 Hz, H-6'), 6.77 (1H, d, J = 8.2 Hz, H-5'), 6.27 (1H, d, J = 15.9 Hz, H-8'), 5.34 (1H, m, 

H-3), 4.17 (1H, m, H-5), 3.73 (1H, m, H-4), 2.20/2.06 (2H, m, H-2), 2.18/2.05 (2H, m, H-6); 13C NMR 

(125 MHz, CD3OD): δ 177.5 (C-7), 168.8 (C-9'), 149.7 (C-4'), 147.2 (C-7'), 146.9 (C-3'), 127.9 (C-1'), 

123.1 (C-6'), 116.5 (C-5'), 115.3 (C-8'), 115.2 (C-2'), 76.4 (C-1), 73.7 (C-4), 72.1 (C-3), 71.6 (C-5), 39.0 

(C-6), 38.4 (C-2).  

 

  



 

Figure S4. 1H NMR spectrum of compound 2 

 

Figure S5. 13C NMR spectrum of compound 2 
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Figure S6. HMBC spectrum of compound 2 

 

Figure S7. HR-ESI-MS spectrum of compound 2 

Cryptochlorogenic acid (2) : HR-ESI-MS (negative) m/z 353.0880 [M-H]-, calcd for C16H17O9 353.0873; 

1H NMR (500 MHz, CD3OD): δ 7.63 (1H, d, J = 15.9 Hz, H-7'), 7.07 (1H, d, J =1.7 Hz, H-2'), 6.97 

(1H, dd, J = 8.1, 1.7 Hz, H-6'), 6.78 (1H, d, J = 8.1 Hz, H-5'), 6.37 (1H, d, J = 15.9 Hz, H-8'), 4.86 (1H, 

m, overlap, H-3), 4.30 (1H, m, H-4), 4.21 (1H, m, H-2), 2.14-2.02 (4H, m, H-1 and 5); 13C NMR (125 

MHz, CD3OD): δ 177.4 (C-7), 169.0 (C-9'), 149.7 (C-4'), 147.2 (C-7'), 146.9 (C-3'), 128.0 (C-1'), 123.1 

(C-6'), 116.6 (C-5'), 115.5 (C-8'), 115.2 (C-2'), 78.9 (C-3), 75.9 (C-6), 69.3 (C-4), 66.4 (C-2), 39.2 (C-

5), 38.7 (C-1). 

 



 

Figure S8. 1H NMR spectrum of compound 3 

Figure S9. 13C NMR spectrum of compound 3 
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Figure S10. HMBC spectrum of compound 3 

 

Figure S11. HR-ESI-MS spectrum of compound 3 

5-O-(E)-p-coumaroylquinic acid (3) : HR-ESI-MS (negative) m/z 337.0924 [M-H]-, calcd for 

C16H17O8 337.0923; 1H NMR (500 MHz, CD3OD): δ 7.63 (1H, d, J = 15.9 Hz, H-7'), 7.46 (2H, 

d, J = 8.5 Hz, H-2' and H-6'), 6.80 (2H, d, J = 8.5 Hz, H-3' and H-5'), 6.34 (1H, d, J = 15.9 Hz, 

H-8'), 5.34 (1H, m, H-3), 4.16 (1H, m, H-5), 3.72 (1H, dd, J = 8.5, 2.6 Hz), 2.22-2.02 (4H, m, 

H-2 and H-6); 13C NMR (125 MHz, CD3OD): δ 179.2 (C-7) 168.8 (C-9'), 161.4 (C-4'), 146.7 

(C-7'), 131.3 (C-2' and 6'), 127.3 (C-1'), 116.9 (C-3' and 5'), 115.5 (C-8'), 75.8 (C-1), 73.9 (C-

4), 72.3 (C-3), 71.9 (C-5), 39.3 (C-2), 38.5 (C-6). 

 

  



Figure S12. 1H NMR spectrum of compound 4 

 

Figure S13. 13C NMR spectrum of compound 4 
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Figure S14. HR-ESI-MS spectrum of compound 4 

Rutin (4) : HR-ESI-MS (negative) m/z 609.1449 [M-H]-, calcd for C27H29O16 609.1456; 1H NMR (500 

MHz, CD3OD): δ 7.67 (1H, d, J = 1.9 Hz, H-2'), 7.63 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.87 (1H, d, J = 

8.4 Hz, H-5'), 6.38 (1H, d, J = 1.8 Hz, H-8), 6.20 (1H, d, J = 1.8 Hz, H-6), 5.11 (1H, d, J = 7.6 Hz, H-

1''), 4.52 (1H, d, J = 1.0 Hz, H-1'''), 3.81/3.39 (2H, m, H-5''), 3.64 (1H, m, H-2'''), 3.55 (1H, m, H-3'''), 

3.47 (1H, m, H-2''), 3.45 (1H, m, H-5'''), 3.44 (1H, m, H-3''), 3.33 (1H, m, H-5''), 3.30 (1H, m, H-4'''), 

3.29 (1H, m, H-4''), 1.12 (3H, d, J = 6.2 Hz, H-6'''); 13C NMR (125 MHz, CD3OD): δ 179.5 (C-4), 166.1 

(C-7), 163.0 (C-5), 159.4 (C-9), 158.6 (C-2), 149.9 (C-4'), 145.9 (C-3'), 135.7 (C-3), 123.6 (C-6'), 123.2 

(C-1'), 117.8 (C-2'), 116.1 (C-5'), 105.7 (C-10), 104.8 (C-1''), 102.5 (C-1'''), 100.0 (C-6), 94.9 (C-8), 

78.2 (C-3''), 77.3 (C-5''), 75.8 (C-2''), 74.0 (C-4'''), 72.3 (H-3'''), 72.2 (H-2'''), 71.5 (H-4''), 69.8 (H-5'''), 

68.6 (H-6''), 18.0 (H-6'''). 

 

  



 

Figure S15. 1H NMR spectrum of compound 5 

Figure S16. 13C NMR spectrum of compound 5 
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Figure S17. HR-ESI-MS spectrum of compound 5 

Isoquercetin (5) : HR-ESI-MS (negative) m/z 463.0873 [M-H]-, calcd for C21H19O12 463.0877; 

1H NMR (500 MHz, CD3OD): δ 7.71 (1H, brs, H-2'), 7.57 (1H, d, J = 7.3 Hz, H-6'), 6.86 (1H, 

d, J = 7.3 Hz, H-5'), 6.36 (1H, brs, H-8), 6.17 (1H, brs, H-6), 5.25 (1H, d, J = 6.6 Hz), 3.72/3.59 

(2H, m, H-6''), 3.46 (1H, m, H-2''), 3.44 (1H, m, H-3''), 3.35 (1H, m, H-4''), 3.25 (1H, m, H-

5''); 13C NMR (125 MHz, CD3OD): δ 179.5 (C-4), 166.1 (C-7), 163.0 (C-5), 159.0 (C-2), 158.5 

(C-9), 149.5 (C-4'), 145.9 (C-3'), 135.7 (C-3), 123.2 (C-6'), 123.1 (C-1'), 117.6 (C-2'), 116.0 

(C-5'), 105.7 (C-10), 104.4 (C-1''), 100.0 (C-6), 94.8 (C-8), 78.4 (C-5''), 78.1 (C-3''), 75.8 (C-

2''), 71.5 (C-4''), 62.6 (C-6''). 

 



Figure S18. 1H NMR spectrum of compound 6 

Figure S19. 13C NMR spectrum of compound 6 
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Figure S20. HR-ESI-MS spectrum of compound 6 

Nicotiflorin (6) : HR-ESI-MS (negative) m/z 593.1501 [M-H]-, calcd for C27H29O15 593.1507; 

1H NMR (500 MHz, CD3OD): δ 8.07 (2H, d, J = 8.7 Hz, H-2' and H-6'), 6.89 (2H, d, J = 8.7 

Hz, H-3' and H-5'), 6.40 (1H, brs, H-8), 6.21 (1H, brs, H-6), 5.13 (1H, d, J = 7.4 Hz, H-1''), 

4.51 (1H, brs, H-1'''), 3.81/3.38 (2H, m, H-6''), 3.64 (1H, m, H-2'''), 3.52 (1H, m, H-3'''), 3.45 

(1H, m, H-5'''), 3.44 (1H, m, H-2''), 3.42 (1H, m, H-3''), 3.33 (1H, m, H-5'') 3.29 (1H, m, H-

4'''), 3.27 (1H, m, H-4''), 1.12 (3H, d, J = 6.2 Hz); 13C NMR (125 MHz, CD3OD): δ 179.5 (C-

4), 166.2 (C-7), 163.1 (C-5), 161.6 (C-4'), 159.5 (C-9), 158.6 (C-2), 135.6 (C-3), 132.5 (C-2' 

and C-6'), 122.8 (C-1'), 116.2 (C-3' and C-5'), 105.7 (C-10), 104.7 (C-1''), 102.5 (C-1'''), 100.1 

(C-6), 95.0 (C-8), 78.2 (C-3''), 77.3 (C-5''), 75.9 (C-2''), 74.0 (C-4'''), 72.4 (C-3'''), 72.2 (C-2'''), 

71.5 (C-4''), 69.8 (C-5'''), 68.7 (C-6''), 18.0 (C-6'''). 

 



Figure S21. 1H NMR spectrum of compound 7 

 

Figure S22. 13C NMR spectrum of compound 7 
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Figure S23. HR-ESI-MS spectrum of compound 7 

Isochlorogenic acid A (7) : HR-ESI-MS (negative) m/z 515.1188 [M-H]-, calcd for C25H23O12 

515.1190; 1H NMR (500 MHz, CD3OD): δ 7.62 (1H, d, J = 16.0 Hz, H-3'), 7.58 (1H, d, J = 

16.0 Hz, H-3''), 7.07 (2H, s, H-9' and H-9''), 6.96 (2H, m, H-5' and H-5''), 6.78 (2H, d, J = 8.0 

Hz, H-6' and H-6''), 6.36 (1H, d, J = 16.0 Hz, H-2'), 6.27 (1H, d, J = 16.0 Hz, H-2''), 5.42 (1H, 

m, H-3), 5.40 (1H, m, H-5), 3.97 (1H, m, H-4), 2.32/2.15 (2H, m, H-2), 2.23/2.19 (2H, m, H-

6); 13C NMR (125 MHz, CD3OD): δ 177.8 (C-7), 169.0 (C-1'), 168.5 (C-1''), 149.7 (C-7'), 

149.6 (C-7''), 147.3 (C-3'), 147.1 (C-3''), 146.9 (C-8' and C-8''), 128.0 (C-4'), 127.9 (C-4''), 

123.2 (C-5'), 123.1 (C-5''), 116.5 (C-6' and C-6''), 115.7 (C-2'), 115.3 (C-2''), 115.2 (C-9' and 

C-9''), 74.9 (C-1), 72.8 (C-3), 72.2 (C-5), 70.9 (C-4), 38.0 (C-2), 36.2 (C-6). 

 

  



Figure S24. 1H NMR spectrum of compound 8 

 

Figure S25. 13C NMR spectrum of compound 8 
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Figure S26. HR-ESI-MS spectrum of compound 8 

Isochlorogenic acid C (8) : HR-ESI-MS (negative) m/z 515.1184 [M-H]‑, calcd for C25H23O12 

515.1190; 1H NMR (500 MHz, CD3OD): δ 7.60 (1H, d, J = 15.8 Hz, H-3'), 7.51 (1H, d, J = 

15.8 Hz, H-3''), 7.01 (2H, d, J = 1.8 Hz, H-9' and H-9''), 6.91 (2H, brt, H-5' and H-5''), 6.74 

(2H, d, J = 1.8 Hz, H-6' and H-6''), 6.29 (1H, d, J = 15.8 Hz, H-2'), 6.19 (1H, d, J = 15.8 Hz, 

H-2''), 5.62 (1H, m, H-5), 5.12 (1H, dd, J = 9.0, 2.8 Hz, H-4), 4.37 (1H, m, H-3), 2.22-2.05 

(4H, m, H-2 and H-6); 13C NMR (125 MHz, CD3OD): δ 177.3 (C-7), 168.6 (C-1'), 168.3 (C-

1''), 149.8 (C-7' and C-7''), 147.8 (C-3'), 147.7 (C-3''), 146.9 (C-8' and C-8''), 127.8 (C-4'), 127.7 

(C-4''), 123.2 (C-5' and C-5''), 116.5 (C-6' and C-6''), 115.2 (C-9' and C-9''), 114.8 (C-2' and C-

2''), 76.4 (C-1), 76.0 (C-4), 69.6 (C-3), 69.2 (C-5), 39.6 (C-6), 38.5(C-2). 

 


