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Supplementary material 

Detailed structural elucidation of 1-8 

  The molecular formula of 1 was determined as C47H82O18 by (+)-HRMS-ESI spectrum at m/z 

957.5231 [M + Na] + (calcd. For. C47H82O18Na: 957.5542), indicating for the the presence of seven 

double bonds equivalents (DBEs). The UV bonds at 192. The 1H NMR spectrum of 1 displayed 

signal for eight methyl protons. The 13C-NMR (Table S1.) revealed forty-seven carbons signals, 

including four characteristic signals (δC: 88.6, 18.2, 70.2, 83.0). With the aid of HMBC spectra, 

the 1H and 13C NMR spectrum data of 1 was assigned (Table S1). 

  The presence of HMBC correlations between H2-23/H3-26/H3-27 and C-24, H3-26/H3-27 and 

C-25 indicated a hydroxyl was located at C-25. Besides, in its HMBC spectrum, Glc H-1' (δH: 

4.97) was correlated with C-3 (δC: 88.6). Glc H-1'' (δH: 5.12) was correlated with C-20 (δC: 83.0), 

and Xyl H-1''' (δH: 4.97) was correlated with C-6'' (δC: 69.4), respectively (Figure S1). Glc H-1' was 

connected with C-3, and Glc C-6'' was connected with Xyl C-1''', finally Glc C-1'' was connected 

with C-20 indicating from above.  

 

                    

Figure S1. HMBC correlations of 1 

 

The molecular formula of 2 was deduced as C47H80O18 based on a quasi-ion peak at m/z 

955.5245 [M + Na] + (calcd. For. C47H80O18Na: 955.5232) on its (+)-HRMS-ESI, indicating for the 

the presence of eight double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data of 

2 showed signals for seven methyl protons and forty-seven carbons, including four 

characteristic signals (δC: 88.6, 18.2, 70.1, 83.2) (Table S2).  

Besides, analysis of the HMBC spectra, the correlations between H3-27/H2-26/H1-24 and C-25, 

and δH H2-22/H2-26/H3-27 and C-24 showed the existence of a double bond at C-25 and C-26 

and a hydroxyl at C-24 showed the existence of a double bond at C-25 and C-26 and a hydroxyl 

at C-24. In its HMBC spectrum, Glc H-1' (δH: 4.97) was correlated with C-3 (δC: 88.6). Glc H-1'' 

(δH: 5.17) was correlated with C-20 (δC: 83.2), and Ara(f) H-1''' (δH: 4.69) was correlated with C-

6'' (δC: 68.3) (Figure S2), from which revealed Glc H-1' was connected with C-3, and Glc C-6'' 

was connected with Ara(f) H-1''', finally Glc C-1'' was connected with C-20. 
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                        Figure S2. HMBC correlations of 2 

 

The molecular formula of 3 was determined as C47H80O19 based on a quasi-ion peak at m/z 

971.5247 [M + Na] + (calcd. For. C47H80O19Na: 971.5242) on its (+)-HRMS-ESI, indicating for the 

the presence of eight double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data of 

3 showed signals for seven methyl protons and forty-seven carbons signals, including three 

characteristic signals (δC: 88.6, 18.2, 83.0) (Table S3). 

The HMBC correlations from H2-26/H3-27 to C-25, and H2-23/H2-26/H3-27 to C-24 verified 

that an alkene proton signal existed between C-25 and C-26. Furthermore, according to the 

analysis of its HMBC spectrum, Glc H-1' (δH: 4.97) was correlated with C-3 (δC: 88.6). Glc H-1'' 

(δH: 5.12) was correlated with C-20 (δC: 83.0), and Xyl H-1''' (δH: 4.97) was correlated with C-6'' 

(δC: 69.4) (Figure S3), from which indicated Glc H-1' was connected with C-3, and Glc C-6'' was 

connected with Xyl H-1''', finally Glc C-1'' was connected with C-20. 

 

 

 Figure S3. HMBC correlations of 3 

 

 

The molecular formula of 4 was determined as C47H80O18 based on a quasi-ion peak at m/z 

955.5247 [M + Na] + (calcd. For. C47H80O18Na: 955.5641) on its (+)-HRMS-ESI, indicating for the 

the presence of eight double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data of 

4 indicated signals for eight methyl protons and forty-seven carbons signals, including three 

characteristic signals (δC: 89.2, 18.5, 83.8). With the aid of HMBC spectra, the 1H and 13C NMR 

spectramdata of 4 was assigned (Table S4). 
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In the HMBC spectrum, H-23/H-24/H3-26/H3-27 were correlated with C-25, and H2-22/H1-

23/H3-26/H3-27 were correlated with C-24, indicating that an alkene proton signal existed 

between C-23 and C-24, and a hydroxyl at C-25. Besides, the HMBC correlations from Glc H-

1' (δH: 4.93) to C-3 (δC: 89.2), Glc H-1'' (δH: 5.14) to C-20 (δC: 83.8), and Ara(p) H-1''' (δH: 5.00) 

to Glc C-6'' (δC: 69.1) (Figure S4) showed Glc H-1' was connected with C-3, and Glc C-6'' was 

connected with Ara(p) H-1''', finally Glc C-1'' was connected with C-20.  

       

                       

 

                         

Figure S4. HMBC correlations of 4 

 

The molecular formula of 5 was deduced as C58H98O28 based on a quasi-ion peak at m/z 

1265.6144 [M + Na] + (calcd. For. C58H98O28Na: 1265.6142) on its (+)-HRMS-ESI, indicating for 

the the presence of ten double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data 

of 5 indicated signals for seven methyl protons and fifty-eight carbons signals, including four 

characteristic signals (δC: 88.6, 18.2, 69.9 and 83.2) (Table S5).  

In the HMBC spectrum, Glc H-1' (δH: 4.95) was correlated with C-3 (δC 88.6), Glc H-1'' (δH: 

5.54) was correlated with Glc C-2' (δC: 82.6), Xyl H-1''' (δH: 5.44) was correlated with C-2'' (δC: 

84.2), Glc H-1'''' (δH: 5.12) was correlated with C-20 (δC: 83.0), and Xyl H-1''''' (δH 5.01) was 

correlated with Glc C-6'''' (δC: 69.9) (shown in Fig 2.), respectively, from which indicated Glc C-

1' was connected with C-3, Glc C-1'' was connected with Glc C-2', Glc C-1'''was connected with 

Xyl C-2'', and Glc C-1''''was connected with C-20, finally Glc C-6'''' was connected with Xyl C-

1'''''.  

                                  
Figure S5. HMBC correlations of 5 
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The molecular formula of 6 was determined as C58H98O28 based on a quasi-ion peak at m/z 

1265.6149 [M + Na] + (calcd. For. C58H98O28Na: 1265.6142) on its (+)-HRMS-ESI, indicating for 

the the presence of ten double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data 

of 6 indicated signals for eight methyl protons and fifty-eight carbons signals, including four 

characteristic signals (δC: 88.6, 18.2, 70.2 and 83.0). With the aid of HMBC spectra, the 1H and 

13C NMR spectrum data of 6 was assigned (Table S6).  

As shown in its HMBC spectrum, H-26/H-27/H-24/H-23 were correlated with C-25, and H-

27/H-26/H-23/H-22 were correlated with C-24, indiacting that an alkene proton signal existed 

between C-23 and C-24, and a a hydroxyperoxy existed at C-25. Besides, the HMBC correlations 

from Glc H-1' (δH: 4.93) to C-3 (δC: 89.2). Glc H-1'' (δH: 5.14) to C-20 (δC: 83.8), and Ara (p) H-1''' 

(δH: 5.00) to Glc C-6'' (δC: 69.1) (Figure S6), showed Glc H-1' was connected with C-3, and Glc 

C-6'' was connected with Ara(p) H-1''', finally Glc C-1'' was connected with C-20. 

 

 

 

 

            Figure S6. HMBC correlations of 6 

 

 

The molecular formula of 7 was deduced as C58H98O28 based on a quasi-ion peak at m/z 

1265.6146 [M + Na] + (calcd. For. C58H98O28Na: 1265.6146) on its (+)-HRMS-ESI, revealing for the 

the presence of ten double bonds equivalents (DBEs). The 1H and 13C-NMR spectrum data of 7 

indicated signals for eight methyl protons and fifty-eight carbons signals, including four 

characteristic signals (δC: 88.6, 18.2, 70.5 and 83.5) (Table S7). 

According to the HMBC spectrum, the correlations from H-26/H-27/H-24/H-23 to C-25, and 

H-27/H-26/H-23/H-22 to C-24 verified that an alkene proton signal existed between C-23 and 

C-24, and a a hydroxyperoxy existed at C-25. Besides, Glc H-1' (δH: 4.95) was correlated with C-

3 (δC: 88.6). Glc H-1'' (δH: 5.52) was correlated with Glc C-2' (δC: 82.7). Xyl H-1''' (δH: 5.45) was 

correlated with Glc C-2'' (δH: 84.2). Glc H-1'''' (δH: 5.20) was correlated with C-20 (δC: 83.3), and 

Ara (p) H-1''''' (δH: 5.00) was correlated with Glc C-6'''' (δC 68.7) (Figure S7), indicating Glc H-1' 

was connected with C-3, Glc C-1'' was correlated with Glc C-2', Glc C-1''' was connected with Xyl 

C-2'', and Glc C-1'''' was connected with C-20, finally Glc C-6'''' was connected with Ara (p) H-1''''' 

from above.  
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Figure S7. HMBC correlations of 7 

 

The molecular formula of 8 was determined as C58H96O26 based on a quasi-ion peak at m/z 

1232.4306 [M + Na] + (calcd. For. C58H96O26Na: 1232.3532) on its (+)-HRMS-ESI, indicating for 

the the presence of ten double bonds equivalents (DBEs). The 1H and 13C NMR spectrum data 

of 8 indicated signals for eight methyl protons and fifty-eight carbons signals, including 28 

carbons assigned to the sugar moiety and 30 to a triterpene moiety. With the aid of HMBC 

spectra, the 1H and 13C NMR spectrum data of 8 was assigned (Table S8).  

As shown in its HMBC spectrum, H-22/H-23/H-26/H-27 was correlated with C-24, and H-

25/H-26/H-27 was correlated with C-25 were correlated with C-24, indicating that an alkene 

proton signal existed between C-24 and C-25. Besides, in the HMBC, Glc H-1' (δH: 4.96) was 

correlated with C-3 (δC: 89.1). Glc H-1'' (δH: 5.40) was correlated with Glc C-2' (δC: 83.2), Xyl H-

1''' (δH: 5.44) was correlated with Glc C-2'' (δH: 84.2), and Glc H-1'''' (δH: 5.18) was correlated with 

C-20 (δC: 83.3), and Ara (f) H-1''''' (δH: 5.68) was correlated with Glc C-6'''' (δC: 67.29) (Figure S8), 

showed Glc C-1' was connected with C-3, Glc C-1'' was connected with Glc C-2', Glc C-1''' was 

connected with Xyl C-2'', and Glc C-1'''' was connected with C-20, finally Glc C-6'''' was 

connected with Ara (f) C-1'''''. 

 

 

 

 

Figure S8. HMBC correlations of 8 
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Table S1. 1H and 13C NMR spectral data of 1 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 38.9 0.73 m, 1.54 m 3-O-Glc   
2 26.5 1.80 m, 2.20 m 1' 106.8 4.97 (d, J = 7.8 Hz) 

3 88.6 3.43 (dd, J = 4.8, 10.8 Hz) 

Hz) 

2' 75.6 4.08 m 

4 39.4 / 3' 78.7 4.19 m 

5 56.1 0.70 (d, J = 11.4 Hz) 4' 71.6 4.24 m 

6 18.2 1.34 m, 1.46 m 5' 78.2 4.04 m 

7 34.8 1.46 ma, 1.18 (d, J = 9.6 

Hz)，1.34m 

6' 62.8 4.44 (dd, J = 6, 12 Hz) 

4.61(dd，J=1.8，11.4 Hz 8 39.7 / 20-O-Glc   

9 49.8 1.36 m 1'' 97.9 5.12 (d, J = 7.8 Hz) 

10 37.3 / 2'' 74.8 3.93 m 

11 30.7 1.51 ma, 1.97 ma 3'' 78.5 4.25 m 

12 70.2 3.65 ma 4'' 71.3 4.20 m 

13 49.4 2.00 m 5'' 76.6 4.14 m 

14 51.2 / 6'' 69.4 4.31 m, 4.71 (d, J = 11.4 Hz) 

15 30.3 0.95 m, 1.83 m -Xyl   

16 26.1 1.30 m, 1.51 m 1''' 105.5 4.97 (d, J = 7.2 Hz) 

17 51.6 1.42 m 2''' 74.7 4.02 ma 

18 15.8 0.90 s 3''' 77.8 4.13 ma 

19 16.1 0.81 s 4''' 70.9 4.14 ma 

20 83.0 / 5''' 66.8 3.96 (t, J = 10.2 Hz), 4.30 m 

21 23.6 1.61 s    

22 39.8 2.80 (dd, J = 7.8, 13.8 Hz) 

3.08(dd，J=5.4，14.4 Hz) 

   

23 26.4 1.93 m, 2.45 m    

24 27.5 1.81 m, 2.05 m    

25 70.5 /    

26 24.8 1.59 s    

27 25.2 1.53 s    

28 25.9 1.30 s    

29 16.6 0.99 s    

30 17.0 1.00 s    

a: Overlapped signals, s: singlet, d: doublet, t: triplet, m: multiplet, ′: the first sugar, ′′: the second 

sugar, /: no hydrogen. 
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Table S2. 1H and 13C NMR spectral data of 2 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 38.9 0.76 m, 1.52 m 

1.54m 

3-O-

Glc 

  
2 26.5 1.82 m, 2.28 m 

2.23m 

1' 106.8 4.97 (d, J = 7.8 Hz) 

3 88.6 3.37 (dd, J = 4.8, 10.8 Hz) 2' 76.0 4.08 m 

4 39.4 / 3' 78.9 4.21 m 

5 56.1 0.72 m 4' 71.8 3.99 m 

6 18.2 1.36 m, 1.47 m 

1.50m 

5' 78.2 4.05 m 

7 34.8 1.20 m, 1.48m 

1.48m 

6' 62.8 4.44 (dd, J = 4.8, 10.8 Hz) 

4.5(d，J=11.0 Hz) 8 39.7 / 20-O-

Glc 

  

9 49.9 1.37 m 1'' 97.9 5.17 (d, J = 7.7 Hz) 

10 36.7 / 2'' 75.1 3.97 m 

11 30.1 1.40 m, 1.99 ma 

2.04m 

3'' 78.8 4.30 m 

12 70.1 3.12 m 4'' 71.9 4.22 m 

13 49.2 2.05 m 5'' 76.4 4.04 m 

14 51.2 / 6'' 68.3 4.09 m, 4.36 m 

4.71(d，J=8.4 Hz) 15 30.5 0.97 m, 1.45 m 

1.53m 

-

Ara(f) 

  

16 26.4 1.38 m, 2.24 m 

1.51ma 

1''' 109.8 4.69 br.s  

17 51.7 2.54 m 2''' 83.4 4.13 ma 

18 15.6 0.93 s 3''' 78.7 4.16 ma 

19 16.0 0.79 s 4''' 85.9 4.06 ma 

20 83.2 / 5''' 62.7 3.71 (d, J = 10.2 Hz), 

 

4.32(dd，J=4.8，11.2 Hz) 

21 22.3 1.63 s   4.30 m 

22 32.6 2.54 m, 2.24 (dd, J = 9.8, 15.2 Hz)    

23 30.6 1.53 m, 2.23 m 

2.05m 

   

24 76.6 4.47 ma    

25 150.0 /    

26 110.3 4.95 br.s, 5.26 br.s 

5.26s 

   

27 17.8 1.971 s    

28 27.9 1.31 s    

29 16.6 0.96 s    

30 17.0 0.94 s    

a: Overlapped signals, s: singlet, d: doublet, m: multiplet, br.s: broad singlet, ′: the first sugar, ′′: 

the second sugar, ′′′: the third sugar, /: no hydrogen. 
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Table S3. 1H and 13C NMR spectral data of 3 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 38.9 0.76 m, 1.52 m 

1.56m 

3-O-Glc   
2 26.5 1.82 m, 2.28 m 

2.24m 

1' 106.8 4.97 (d, J = 7.6 Hz) 

3 88.6 3.38 (dd, J = 4.2, 11.6 Hz) 2' 75.6 4.08 m 

4 39.4 / 3' 78.7 4.19 m 

5 56.1 0.73 (d, J = 12.4 Hz) 4' 71.6 4.24 m 

6 18.2 1.36 m, 1.47 m 

1.46m 

5' 78.2 4.04 m 

7 34.8 1.18 m 

1.49ma 

6' 62.8 4.64 (d, J =12.4 Hz) 

4.61(dd，J=1.8，11.4 Hz) 8 39.7 / 20-O-Glc   

9 50.0 1.37 m 1'' 97.6 5.12 br.s 

10 37.3 / 2'' 74.8 3.93 m 

11 30.7 1.51 ma, 1.99 ma 

1.97m 

3'' 78.5 4.25 m 

12 66.9 4.18 ma 4'' 71.3 4.20 ma 

13 49.3 2.02 m 5'' 76.6 4.14 ma 

14 51.2 / 6'' 69.4 4.10 m, 4.31 m 

4.71(d，J=11.4 Hz) 15 30.3 0.95 ma, 1.45 ma 

1.51m 

-Xyl   

16 26.1 1.30 ma, 2.25 ma 

1.51m 

1''' 105.5 4.97 (d, J = 7.2 Hz) 

17 51.6 1.42 ma 2''' 74.7 4.02 m 

18 15.8 0.97 s 3''' 77.8 4.13 m 

19 16.1 0.81 s 4''' 70.9 4.14 m 

20 83.0 / 5''' 66.8 3.96 (t, J = 10.2 Hz), 

 

4.30m 

21 23.6 1.63 s   4.30 m 

22 22.2 1.64 ma 

2.58(t，10.5) 

   

23 26.0 1.97 ma, 2.23 ma 

2.46m 

   

24 89.8 4.80 m    

25 145.9 /    

26 110.3 5.09 br.s, 5.27 br.s 

5.27s 

   

27 17.3 1.96 s    

28 27.9 1.32 s    

29 16.6 1.01 s    

30 17.0 0.98 s    

a: Overlapped signals, s: singlet, d: doublet, t: triplet, m: multiplet, br.s: broad singlet, ′: the first 

sugar, ′′: the second sugar, ′′′: the third sugar, /: no hydrogen. 
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Table S4. 1H and 13C NMR spectral data of 4 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 39.1 0.73 m, 1.52 m 

1.51m 

3-O-Glc   
2 26.8 1.34 m, 1.98 m 

1.80ma 

1' 104.7 4.93 (d, J = 7.8 Hz) 

3 89.2 3.43 (dd, J =4.8, 10.8 Hz) 2' 76.0 4.08 ma 

4 39.7 / 3' 78.9 4.21 ma 

5 56.4 0.66 m 4' 71.8 3.99 m 

6 18.5 1.34 m, 1.47 m 

1.46m 

5' 78.2 4.05 m 

7 35.1 1.19 ma 

1.45m 

6' 62.8 4.44 m 

4.5(d，J=11.0 Hz) 8 40.1 / 20-O-Glc   

9 50.1 1.35 m 1'' 97.9 5.14 (d, J = 7.8 Hz) 

10 36.9 / 2'' 74.8 3.93 m 

11 30.8 1.54 ma, 1.99 ma 

1.96m 

3'' 78.6 4.35 m 

12 70.6 3.65 m 4'' 71.0 3.96 ma 

13 49.5 4.94 m 5'' 76.7 4.04 m 

14 51.5 / 6'' 69.1 4.15 m, 4.25 m 

4.71m 15 30.5 0.97 ma, 1.45 ma 

1.53m 

-Ara(p)   

16 26.4 1.38 ma, 2.25 ma  1''' 104.6 5.00 (d, J = 6.0 Hz) 

17 52.4 3.16 m 2''' 72.1 4.46 m 

18 16.6 0.87 s 3''' 74.1 4.22 m 

19 16.3 0.95 s 4''' 68.5 4.37 m 

20 83.8 / 5''' 65.6 3.79 m, 4.30 m 

4.30m 21 23.3 1.48 s    

22 39.6 2.24 (dd, J =16.0, 9.6 Hz) 

2.85( d，J=16.0 Hz) 

   

23 122.7 6.23 (ddd, J = 5.8, 8.5,15.5 Hz)    

24 142.2 6.09 (d, J = 15.5 Hz)    

25 70.0 /    

26 17.7 1.59 s    

27 17.8 1.53 s    

28 27.9 1.30 s    

29 28.1 0.99 s    

30 17.2 1.02 s    

a: Overlapped signals, s: singlet, d: doublet, m: multiplet, br.s: broad singlet, ′: the first sugar, ′′: 

the second sugar, ′′′: the third sugar, /: no hydrogen. 
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Table S5. 1H and 13C NMR spectral data of 5 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 39.0 0.74 m, 1.52 m 3-O-Glc   
2 26.6 1.34 m, 1.82 m  1' 104.6 4.95 (d, J = 7.7 Hz) 

3 88.6 3.30 (dd, J = 3.9, 11.5 Hz) 2' 82.3 4.13 ma 

4 39.5 / 3' 78.5 4.37 ma 

5 56.1 0.68 d (J = 11.9 Hz) 4' 71.4 4.11 ma 

6 18.2 1.34 m, 1.47 m  5' 78.1 3.99 ma  

7 34.9 1.20 d (J = 11.9 Hz) 

1.46 ma 

6' 62.7 4.39 ma 

4.60 (d，J=11.7 Hz) 8 39.8 / -O-Glc   

9 50.0 1.35 ma 1'' 103.0 5.54 (d, J = 6.8 Hz) 

10 36.7 / 2'' 84.2 4.23 ma 

11 30.7 1.51 ma, 1.89 ma  3'' 77.7 4.31 ma 

12 69.9 4.18 ma 4'' 71.1 4.24 ma 

13 49.3 2.00 ma 5'' 77.6 4.16 ma 

14 51.1 / 6'' 62.5 4.39 ma 

4.51 dd (J=2.2, 11.2 

Hz) 

15 30.4 0.96 ma, 1.42 ma  -Xyl   

16 26.4 1.34 ma, 2.30 ma  1''' 106.2 5.44 (d, J = 6.8 Hz) 

17 51.2 2.57 ma 2''' 75.8 4.13 ma 

18 15.8 0.96 s 3''' 78.5 4.37 ma 

19 16.1 0.80 s 4''' 70.9 4.11 ma 

20 83.2 / 5''' 67.2 3.71 (t, J = 10.2 Hz)  

4.26 ma 21 22.1 1.64 s 20-O-Glc   

22 

                                 

32.7 1.90 m, 2.58 m 

           2.58 ma 

1'''' 

2'''' 

 97.8 

74.7 

5.12 br.s 

3.88 ma 23 26.4       1.97 ma, 2.20 ma 

                 2.45 m 

2'''' 74.7 3.88 ma 

24 90.0 4.80 (t, J = 6.7 Hz) 3'''' 

4'''' 

78.1 

71.5 

4.17 ma 

4.24 ma 25 146.1 / 4'''' 71.5 4.24 ma 

26 113.1 5.09 br.s, 5.28 br.s 

5.27 s 

5'''' 76.6      3.99 ma 

27 17.3 1.96 s 6'''' 69.9 4.30 ma 

28 27.8 1.28 s -Xyl 

-Xyl 

 4.76 (d, J = 10.0 Hz) 

29 16.4 1.11 s 1''''' 105.5 5.01 (d, J = 7.4 Hz) 

30 17.2 0.95 s 2''''' 74.6 4.06 ma 

   3''''' 78.4 4.37 ma 

   4''''' 

5''''' 

70.5 

66.8 

4.17 ma 

3.76 t (J=10.2 Hz) 

4.33 ma 

   5''''' 66.8 3.76 (t, J = 10.2 Hz) 

4.33 ma 

 

     4.33 ma 

a: Overlapped signals, s: singlet, d: doublet, t: triplet, m: multiplet, br.s: broad singlet, ′: the first 

sugar, ′′: the second sugar, ′′′: the third sugar, ′′′′: the fourth sugar, ′′′′′: the fifth sugar, /: no 

hydrogen. 
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Table S6. 1H and 13C NMR spectral data of 6 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 38.9 0.74 m, 1.52 m  3-O-Glc   
2 26.5 1.33 m, 1.81 m   1' 104.6 4.96 (d, J = 6.2 Hz) 

3 88.6 3.30 (dd-like)  2' 82.7 4.15 ma 

4 39.5 / 3' 77.7 4.39 ma 

5 56.1 0.69 (d, J = 11.7 Hz) 4' 71.4 4.14 ma 

6 18.2 1.38 m, 1.54 ma 

1.51 ma 

5' 77.9 3.99 ma  

7 34.8 1.21 (d, J = 11.0 Hz) 

1.46 ma 

6' 62.7 4.51 ma 

4.61 d (J=11.2 Hz) 8 39.8 / -O-Glc   

9 49.9 1.38 (d, J = 11.7 Hz) 1'' 102.9 5.54 (dd-like) 

10 36.7 / 2'' 84.3 4.24 ma 

11 30.7 1.54 ma, 1.90 ma 3'' 78.1 4.31 ma 

12 70.2 4.07 ma 4'' 70.9 4.24 ma 

13 49.4 2.02 ma 5'' 77.6 4.16 ma 

14 51.2 / 6'' 62.5 4.03 m, 4.39 ma 

4.52 d (J=10.9 Hz) 15 30.3 0.98 ma, 1.44 ma 

1.53 ma 

-Xyl   

16 26.1 1.46 ma, 2.30 ma 1''' 106.2 5.45 (d, J = 6.0 Hz) 

17 51.6 2.47 ma 2''' 75.8 4.14 ma 

18 15.8 1.01 s 3''' 78.5 4.39 ma 

19 16.1 0.83 s 4''' 71.3 4.14 ma 

20 83.0 / 5''' 67.2 3.72 ma  

4.34 ma 21 23.0 1.63 s 20-O-Glc   

22 

                                 

39.8      2.85 m, 3.13 ma 1'''' 

2'''' 

  98.0 

74.8 

5.20 br.s 

3.95 ma 23 126.5        6.20 ma 

                  

3'''' 

4'''' 

78.1 

71.5 

3.95 ma 

 

 

4.24 ma 

24  137.8 6.15 br.s 4'''' 71.5      4.21 ma 

25 81.1 / 5'''' 76.6 3.99 ma 

26 24.8 1.62 s 

 

6'''' 69.7 4.35 ma 

27 25.2 1.62 s -Xyl 

-Xyl 

 4.76 (d, J = 11.2 

Hz) 28 27.8 1.29 s 1''''' 105.4 5.00 (d, J = 6.8 Hz) 

29 16.3 1.12 s 2''''' 74.7 4.05 ma 

30 17.0 0.92 s 3''''' 78.8 4.39 ma 

   4''''' 

5''''' 

70.5 

66.8 

4.17 ma 

 

3.72 ma 

4.34 ma 

   5'''''                66.8 3.72 ma, 4.34 ma 

a: Overlapped signals, s: singlet, d: doublet, m: multiplet, br.s: broad singlet, ′: the first sugar, ′′: 

the second sugar, ′′′: the third sugar, ′′′′: the fourth sugar, ′′′′′: the fifth sugar, /: no hydrogen. 
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Table S7. 1H and 13C NMR spectral data of 7 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 38.9 0.73 m, 1.52 m  3-O-Glc   
2 26.6 1.40 m, 1.95 m  1' 104.6 4.95(d, J = 6.2 Hz) 

3 88.6 3.30 (dd, J = 4.2, 11.4 Hz) 2' 82.7 4.13 ma 

4 39.5 / 3' 77.6 4.20 ma 

5 56.1 0.68 (d, J = 11.3 Hz) 4' 71.43 4.14 ma 

6 18.2 1.37 m, 1.55 ma 5' 77.6 3.90 ma  

7 34.9 1.20 (d, J = 11.0 Hz) 

1.46 ma 

6' 62.7 4.39 ma, 4.60 ma 

8 39.8 / -O-Glc   

9 49.9 1.38 (d, J = 11.7 Hz) 1'' 102.9 5.52 (d, J = 7.8 Hz) 

10 36.7 / 2'' 84.2 4.24 ma 

11 30.7 1.53 ma, 1.92 ma 

2.00 ma 

3'' 78.1 3.95 ma 

12 70.5 4.13 ma 4'' 70.9 4.07 ma 

13 49.4 2.00 ma 5'' 77.6 4.26 ma 

14 51.2 / 6'' 62.5 4.00 m, 4.37 ma 

4.52 d (J=10.9 Hz) 15 30.6 0.97 ma, 1.42 ma -Xyl   

16 26.4 1.80 ma, 2.47 ma 1''' 106.2 5.43 (d, J = 6.6 Hz) 

17 51.6 2.57 ma 2''' 75.8 4.12 ma 

18 15.8 0.79 s 3''' 78.5 4.39 ma 

19 16.1 0.93 s 4''' 71.3 4.12 ma 

20 83.3 / 5''' 67.2 3.70 ma  

4.33 ma 21 22.4 1.63 s 20-O-Glc   

22 

                                 

39.6 1.85 m 

           2.33 ma 

1'''' 

2'''' 

 98.0 

74.8 

5.20 s 

3.95 ma 23  126.2         5.20 ma 

                 

2'''' 74.8 3.95 ma 

24 137.8 6.15 br.s 3'''' 

4'''' 

78.5 

71.3 

4.33 ma 

3.92 ma 25 81.1 / 4'''' 71.3      3.92 ma 

26 24.8 1.61 s 

 

5'''' 76.4      3.99 ma 

27 25.2 1.61 s 6'''' 68.7 4.25 ma 

28 27.8 1.27 s  

- 

-Ara (p) 

 4.71 (d, J = 11.2 Hz) 

   -Ara (p)   

29 16.3 1.14 s 1''''' 104.1 5.00 (d, J = 6.8 Hz) 

30 16.8 0.94 s 2''''' 71.8 4.55 ma 

   3''''' 73.9 4.23 ma 

   4''''' 

5''''' 

68.3 

65.1 

4.37 ma 

3.79 ma 

4.31 ma 

   5''''' 

 

65.1 3.79 ma, 4.31 ma 

4.31 ma a: Overlapped signals, s: singlet, d: doublet, m: multiplet, br.s: broad singlet, ′: the first sugar, ′′: 

the second sugar, ′′′: the third sugar, ′′′′: the fourth sugar, ′′′′′: the fifth sugar, /: no hydrogen. 
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Table S8. 1H and 13C NMR spectral data of 8 (in C5D5N, J in Hz) 

No. δC δH (J in Hz) No. δC δH (J in Hz) 

1 39.8 0.86 m, 1.56 m  

1.52 ma 

3-O-Glc   

2 26.7 1.76 m, 2.19 m 

1.81 d (J=10.7 Hz) 

1' 105.3 4.96 (d, J = 8.3 Hz) 

3 89.1 3.30 (dd, J= 4.2, 11.4 Hz) 2' 83.2 4.23 ma 

4 39.1 / 3' 77.4 4.30 ma  

5 56.5 0.61 (d, J= 11.9 Hz) 4' 71.4 4.24 ma  

6 18.5 1.50, 1.40  

1.50 ma 

5' 78.1 3.94 ma 

7 35.2 1.47, 1.15 

1.46 ma 

6' 62.8 4.47 ma, 4.34 ma 

4.51 (d，J=12.0 Hz) 8 40.1 / -O-Glc   9 50.2 1.51 (d, J = 11.7 Hz) 1'' 105.6 5.40 (d, J= 6.9 Hz) 

10 37.0 / 2'' 75.2 4.08 ma 

11 30.9 1.80 m, 1.34 m  

2.00 ma 

3'' 77.3 4.37 ma  

12 79.1 3.72 ma 4'' 71.7 4.13 ma 

13 49.5 1.38 5'' 78.3 3.99 ma 

14 51.6 / 6'' 62.6 4.47 m, 4.22 ma 

4.52 d (J=10.9 

Hz) 

15 31.1 1.43 ma, 1.15 ma 

1.53 ma 

-Xyl   

16 26.9 2.24 ma, 2.16 ma 

2.61 ma 

1''' 106.2 5.44 (d, J = 6.6 Hz) 

17 49.8 3.61 ma 2''' 75.1 4.30 ma 

18 15.9 0.88 s 3''' 78.5 4.37 ma 

19 16.4 0.92 s 4''' 70.4 4. 04 ma 

20 83.6 / 5''' 65.8 3.75 ma  

4.33 ma 21 22.8 1.61 s 20-O-Glc   

22 

                                 

52.7 2.16 m, 2.24 m 

           2.33 ma 

1'''' 

2'''' 

  98.4 

74.8 

5. 18 br.s 

3.95 ma 23  71.9       4.83 (t, J = 8.2 Hz)  

                 

3'''' 

4'''' 

78.5 

71.3 

3.95 ma 

3.92 ma 24 129.4 6.02 (d, J = 7.6 Hz) 4'''' 78.3      4.33 ma 

25 131.6 / 5'''' 71.7 

 

4.70 ma 

26 29.7 1.65 s 

 

6'''' 

-Ara (p) 

67.2 4.36 ma, 4.29 ma  

   -Ara(f)   

27 19.5 1.94 s 1''''' 110.3 5.68 (d, J = 6.8 Hz) 

28 28.2 1.27 s 2''''' 83.5 

 

4.27 ma 

29 16.7 1.10 s 3''''' 78.8 4.41 ma 

30 17.4 0.79 s 4''''' 85.9 4.23 ma 

   5''''' 

5''''' 

62.9 

65.1 

4.40 ma, 4.30 ma 

3.79 ma 

4.31 ma 

a: Overlapped signals, s: singlet, d: doublet, t: triplet, m: multiplet, br.s: broad singlet, ′: the first 

sugar, ′′: the second sugar, ′′′: the third sugar, ′′′′: the fourth sugar, ′′′′′: the fifth sugar, /: no 

hydrogen. 
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CD, UV, IR, HRESI, and NMR of 1-8 

 

Figure S9. IR spectrum of 1  

 

 

 

 

 

 

 

 

Figure S10. UV spectrum of 1  

 KBr压片

 采集时间: 星期二 1月 07 17:56:07 2020 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
 背景扫描次数:  16
 分辨率:   4.000
 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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Figure S11. HRESI spectrum of 1 

 

 

 

 

Figure S12. [𝛼]
D
23

 of 1  
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Figure S13. 1H-NMR spectrum of 1 in C5D5N at 298K (600 MHz) 

 

 

Figure S14. 13C-NMR spectrum of 1 in C5D5N at 298K (150 MHz) 
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Figure S15. HSQC spectrum of 1 in C5D5N at 298K  

 

 

Figure S16. HMBC spectrum of 1 in C5D5N at 298K 
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Figure S17. IR spectrum of 2  

 

 

 

 

 

Figure S18. UV spectrum of 2 

 

 

 KBr压片

 采集时间: 星期五 12月 27 10:55:12 2019 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
 背景扫描次数:  16
 分辨率:   4.000
 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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Figure S19. HRESIMS of 2 

 

 

 

 

Figure S20. [𝛼]
D
23

 of 2  
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 Figure S21. 1H-NMR spectrum of 2 in C5D5N at 298K (600 MHz) 

 

 

 

Figure S22. 13C-NMR spectrum of 2 in C5D5N at 298K (150 MHz) 
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Figure S23. HSQC spectrum of 2 in C5D5N at 298K  

 

 

 
Figure S24. HMBC spectrum of 2 in C5D5N at 298K  
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            Figure S25. IR spectrum of 3  

 

 

 

 

Figure S26. UV spectrum of 3  

 

 

 KBr压片

 采集时间: 星期四 12月 05 14:50:17 2019 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
 背景扫描次数:  16
 分辨率:   4.000
 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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Figure S27. HRESI spectrum of 3 

 

 

 

 Figure S28. [𝛼]
D
23

 of 3 
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                Figure S29. 1H-NMR spectrum of 3 in C5D5N at 298K (600 MHz) 

 

 

 

 

Figure S30. 13C-NMR spectrum of 3 in C5D5N at 298K (150 MHz) 
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Figure S31. HSQC spectrum of 3 in C5D5N at 298K 

 

 

 

Figure S32. HMBC spectrum of 3 in C5D5N at 298K 
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Figure S33. IR spectrum of 4  

 

 

 

 
 

Figure S34. UV spectrum of 4  

Sample Name:  WXY-8-7

Sample Form:  KBr

Path of File:  E:\DATA

Date of Measurement: 2021/10/20

Resolution:  4

Aperture Setting:  6 mm

Number of Background Scans:  16

Number of Sample Scans: 16

Beamsplitter Setting:  KBr

Source Setting:  MIR

Instrument Type: BRUKER  VERTEX 70

Soft Version: OPUS8.1

3
4
3
3
.
3
6

2
9
4
2
.
9
4

2
9
2
7
.
8
6

2
8
7
6
.
9
4

2
8
5
7
.
5
3

1
6
3
4
.
5
1

1
4
5
5
.
3
4

1
3
8
4
.
3
1

1
3
1
5
.
5
9

1
2
6
0
.
1
1

1
2
3
1
.
7
6

1
2
0
1
.
1
5

1
1
4
7
.
6
6

1
0
7
8
.
7
1

1
0
4
3
.
3
4

9
2
1
.
8
3

8
9
4
.
7
6 7
7
9
.
5
3

6
6
7
.
4
5

6
4
3
.
7
0

6
2
1
.
3
9

6
0
0
.
8
6

5
8
3
.
8
7

5
6
8
.
5
5

5
1
3
.
2
4

4
7
1
.
0
2

4
5
9
.
9
0

4
2
0
.
6
9

500100015002000250030003500

Wavenumber cm-1

5
0

6
0

7
0

8
0

9
0

1
0
0

T
r
a
n
s
m
i
t
t
a
n
c
e
 
[
%
]

 



27 
 

 

Figure S35. HRESI of 4  

 

 

 

Figure S36. [𝛼]
D
23

 of 4  
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Figure S37. 1H-NMR spectrum of 4 in C5D5N at 298K (600 MHz) 

 

 

 

Figure S38. 1H-NMR spectrum of 4 in C5D5N at 298K (150 MHz) 
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Figure S39. 1H-NMR spectrum of 4 in C5D5N at 298K 

 

 

 

 

Figure S40. 1H-NMR spectrum of 4 in C5D5N at 298K 
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                                Figure S41. IR spectrum of 5 

 

 

 

   

Figure S42. UV spectrum of 5 

 KBr压片

 采集时间: 星期四 12月 05 15:22:41 2019 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
 背景扫描次数:  16
 分辨率:   4.000
 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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 Figure S43. HRESI of 5 

 

 

 

Figure S44. [𝛼]
D
23

 of 5  
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                  Figure S45. 1H-NMR spectrum of 5 in C5D5N at 298K (600 MHz) 

 

 

Figure 46. 13C-NMR spectrum of 5 in C5D5N at 298K (150 MHz) 
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Figure S47. HSQC spectrum of 5 in C5D5N at 298K 

 

 

 

     

Figure S48. HMBC spectrum of 5 in C5D5N at 298K  

 



34 
 

   

                           Figure S49. IR spectrum of 6 

 

 

 

 

Figure S50. UV spectrum of 6 

 

 

 

 KBr压片

 采集时间: 星期二 1月 07 18:56:08 2020 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
 背景扫描次数:  16
 分辨率:   4.000
 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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Figure S51. HRESI of 6 

 

 

 

 

 

Figure S52. [𝛼]
D
23

 of 6 
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 Figure S53. 1H-NMR spectrum of 6 in C5D5N at 298K (600 MHz) 

 

 

 

Figure S54. 13C-NMR spectrum of 6 in C5D5N at 298K (150 MHz) 
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Figure S55. HSQC spectrum of 6 in C5D5N at 298K 

 

 

 

 

 Figure S56. HMBC spectrum of 6 in C5D5N at 298K 
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 Figure S57. IR spectrum of 7 

 

 

 

 

Figure S58. UV spectrum of 7 

 

 KBr压片

 采集时间: 星期五 12月 27 14:25:29 2019 (GMT+08:00)

 仪器型号：NICOLET iS10

 样品扫描次数:  16
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 采样增益:  1.0
 动镜速度:  0.4747
 光阑:  80.00
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Figure S59. HRESI of 7 

 

 

 

Figure S60. [𝛼]
D
24

 of 7  
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 Figure S61. 1H-NMR spectrum of 7 in C5D5N at 298K (600 MHz) 

 

 

 

 

Figure S62. 13C-NMR spectrum of 7 in C5D5N at 298K (150 MHz) 
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Figure S63. HSQC spectrum of 7 in C5D5N at 298K  

 

 

 Figure S64. HMBC spectrum of 7 in C5D5N at 298K 
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Figure S65. IR spectrum of 8  

 

 

 

 

Figure S66. UV spectrum of 8 
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Figure S67. HRESI spectrum of 8  

 

 

Figure S68. [𝛼]
D
24

 of 8 
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Figure S69. 1H-NMR spectrum of 8 in C5D5N at 298K (600 MHz) 

 

 

 

Figure S70. 13C-NMR spectrum of 8 in C5D5N at 298K (150 MHz) 
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Figure. S71. HSQC spectrum of 8 in C5D5N at 298K 

 

 

 

Figure S72. HMBC spectrum of 8 in C5D5N at 298K 


