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Table S1. 
1
H and 

13
C NMR (500/125 MHz) data of 1–3, δ in ppm, J in Hz 

NO. 
1 2 3 

δC δH δC δH δC δH 

1 40.0 0.98 (m),1.61 (m) 40.0 0.98 (m), 1.59 (m) 40.0 0.99 (m), 1.60 (m) 

2 27.3 1.67 (m),1.78 (m) 27.3 1.66 (m), 1.76 (m) 27.1 1.86 (m) 

3 90.2 3.13 (dd, 4.0, 11.5) 90.2 3.11 (dd, 4.0, 11.5) 90.6 3.12 (dd, 4.0, 11.5) 

4 40.3 - 40.3 - 40.0 - 

5 57.3 0.77 (m) 57.2 0.77 (m) 57.1 0.78 (m) 

6 19.4 1.61 (m) 19.3 1.59 (m) 19.4 1.58 (m) 

7 34.0 1.40 (m),1.55 (m) 34.0 1.30 (m), 1.53 (m) 34.0 1.38 (m), 1.55 (m) 

8 40.6 - 40.6 - 40.6 - 

9 48.5 1.61 (m) 48.5 1.62 (m) 48.5 1.61 (m) 

10 37.9 - 37.9 - 37.9 - 

11 24.5 1.88 (m),1.90 (m) 24.5 1.88 (m), 1.93 (m) 24.5 1.84 (m), 1.90 (m) 

12 123.6 5.24 br. s 123.6 5.24 br. s 123.6 5.24 br. s 

13 145.2 - 145.1 - 145.2 - 

14 42.8 - 42.7 - 42.7 - 

15 28.8 1.80 (m),2.01 (m) 28.8 1.81 (m) 28.8 1.75 (m) 

16 24.0 1.80 (m),1.90 (m) 24.0 1.82 (m), 1.94 (m) 24.0 1.83 (m), 2.01 (m) 

17 47.7 - 47.6 - 47.6 - 

18 42.9 2.85 (d, 10.5) 42.9 2.84 (d, 10.5) 42.9 2.84 (d, 11.0) 

19 47.3 1.19 (m),1.72 (m) 47.2 1.17 (m), 1.73 (m) 47.2 1.08 (m), 1.76 (m) 

20 31.6 - 31.6 - 31.6 - 

21 34.9 0.98 (m),1.29 (m) 34.9 0.98 (m), 1.29 (m) 34.9 1.12 (m), 1.43 (m) 

22 33.8 1.49 (m),1.81 (m) 33.8 1.50 (m), 1.84 (m) 33.8 1.50 (m), 1.89 (m) 

23 28.6 1.06 (s) 28.5 1.06 (s) 28.7 1.04 (s) 

24 17.2 0.86 (s) 17.2 0.86 (s) 17.2 0.86 (s) 

25 16.0 0.94 (s) 16.0 0.94 (s) 16.0 0.93 (s) 

26 17.7 0.81 (s) 17.7 0.81 (s) 17.7 0.81 (s) 

27 26.4 1.16 (s) 26.4 1.17 (s) 26.4 1.17 (s) 

28 181.9 - 181.8 - 181.8 - 

29 33.6 0.94 (s) 33.6 0.94 (s) 33.6 0.95 (s) 

30 24.1 0.91 (s) 24.1 0.91 (s) 24.1 0.91 (s) 

 3-Xyl  3-Xyl  3-Ara  

1 106.3 4.38 (d, 7.0) 106.5 4.38 (d, 7.0) 105.2 4.51 (d, 5.0) 

2 78.9 3.44 (m) 78.8 3.46 (m) 76.5 3.76 (m) 

3 78.4 3.35 (m) 78.5 3.33 (m) 72.5 3.70 (m) 

4 72.5 3.41 (m) 72.6 3.41 (m) 68.5 3.98 (t) 

5 66.5 3.85 (m) 66.6 3.86 (m) 64.5 3.88(m), 3.52 (m) 

 Rha  Rha  Rha  

1 101.5 5.36 (s) 101.6 5.30 (s) 101.7 5.17 (s) 

2 71.6 4.09 br. s 71.0 4.27 br. s 71.9 4.04 br. s 

3 80.8 3.86 (m) 82.9 3.88 (m) 80.7 3.81 (m) 

4 73.0 3.53 (m) 72.7 4.08 (m) 73.0 3.52 (m) 
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5 70.1 3.87 (m) 70.0 3.96 (m) 70.3 3.88 (m) 

6 18.0 1.23 (d, 6.0) 18.2 1.23 (d, 10.5) 18.0 1.23 (d, 6.0) 

 Rib  Glc  Rib  

1 104.4 4.99 (d, 4.0) 103.3 4.84 (d, 8.0) 104.2 5.00 (d, 3.5) 

2 71.7 3.68 (m) 71.6 3.17 (m) 73.7 3.70 (m) 

3 68.7 3.76 (m) 68.4 3.56 (m) 69.0 3.75 (m) 

4 70.2 3.88 (m) 75.3 3.67 (m)  70.2 3.90 (m) 

5 65.1 3.68 (m),3.88 (m) 79.5 3.72 (m) 65.1 3.70(m), 3.91 (m) 

6   62.7 3.84(m), 3.67(m)   

measured in methanol-d4 

 

 

Table S2. 
1
H and 

13
C NMR (500/125 MHz) data of 4-6, δ in ppm, J in Hz 

NO. 
4 5 6 

δC δH δC δH δC δH 

1 39.4 1.50 (m) 39.4 0.98 (m) 39.3 1.00 (m), 1.57 (m) 

2 27.4 1.65 (m),1.81 (m) 27.2 1.91 (m) 27.2 1.67 (m), 1.76 (m) 

3 89.1 3.33 (dd, 4.0, 11.5) 89.2 3.31 (dd, 4.0, 11.5) 89.1 3.37 (dd, 3.5, 11.5) 

4 40.1 - 40.1 - 40.1 - 

5 56.5 0.80 (m) 56.5 0.80 (d, 12.0) 56.4 0.84 (d, 12.0) 

6 19.1 1.23 (m),1.50 (m) 19.0 1.22 (m), 1.46 (m)  19.0 1.19 (m), 1.48 (m) 

7 33.7 1.32 (m), 1.52 (m) 33.6 1.30 (m), 1.46 (m) 33.6 1.35 (m), 1.51 (m) 

8 40.2 - 40.4 - 40.4 - 

9 48.5 1.64 (d, 6.4) 48.6 1.64 (m) 48.6 1.67 (m) 

10 37.5 - 37.5 - 37.5 - 

11 24.3 1.84 (m), 1.91 (m) 24.3 1.83 (m), 1.91 (m) 23.9 1.79 (m), 1.93 (m) 

12 123.0 5.46 br. s  123.4 5.44 br. s 123.4 5.43 br. s 

13 145.3 - 144.6 - 144.6 - 

14 42.7 - 42.6 - 42.6 - 

15 28.8 1.21 (m), 2.14 (m) 28.7 1.17 (m),2.36 (m) 28.8 1.16 (m), 2.33 (m) 

16 24.2 1.98 (m), 2.04 (m) 23.9 1.97 (m),2.08 (m) 24.2 1.93 (m), 2.09 (m) 

17 47.2 - 47.5 - 47.5 - 

18 42.5 3.28 (dd, 3.5, 13.0) 42.2 3.21 (dd, 3.5, 13.5) 42.2 3.21 (dd, 7.0, 13.0) 

19 47.0 1.21 (m), 1.76 (m) 46.7 1.25 (m), 1.76 (m) 46.7 1.25 (m), 1.76 (m) 

20 31.5 - 31.3 - 31.2 - 

21 34.7 1.46 (m) 34.5 0.98 (m), 1.40 (m) 34.5 1.00 (m), 1.42 (m) 

22 33.7 1.78 (m), 1.83 (m) 33.0 1.78 (m), 1.83 (m) 33.0 1.76 (m), 1.88 (m) 

23 28.8 1.38 (s) 28.7 1.33 (s) 28.7 1.32 (s) 

24 17.7 1.18 (s) 17.7 1.17 (s) 17.5 1.12 (s) 

25 16.1 0.83 (s) 16.1 0.89 (s) 16.1 0.91 (s) 

26 17.9 1.01 (s) 18.0 1.11 (s) 18.0 1.02 (s) 

27 26.7 1.30 (s) 26.6 1.29 (s) 26.5 1.28 (s) 

28 180.7 - 176.9 - 177.0 - 

29 33.8 0.98 (s) 33.6 0.93 (s) 33.6 0.92 (s) 

30 24.2 0.96 (s) 24.1 0.90 (s) 24.3 0.92 (s) 
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 3-Xyl  3-Ara  3-Xyl  

1 106.7 4.81 (d, 6.5) 105.8 4.86 (d, 5.0) 108.1 4.81 (d, 7.5) 

2 77.9 4.27 (m) 75.8 4.54 (m) 78.8 4.24 (m) 

3 79.9 4.16 (m) 75.3 4.25 (m) 74.5 4.18 (m) 

4 72.1 4.1 4(m) 69.4 4.33 (m) 71.7 4.14 (m) 

5 67.5 3.69 (t), 4.33 (m) 66.3 3.82 (m) 67.6 3.79 (t), 4.34 (m) 

 Rha  Rha  28-Glc  

1 102.0 6.47 (s) 101.9 6.68 (s) 96.1 6.25 (d, 8.0) 

2 72.0 5.09 br. s 72.6 4.94 br. s 74.4 4.12 (m) 

3 83.6 4.80 (d, 6.5) 81.8 4.65 (m) 79.2 4.22 (m) 

4 73.3 4.33 (m) 73.4 4.46 (m) 71.4 4.41 (m) 

5 70.3 4.72 (m) 70.4 4.78 (m) 78.5 4.09 (m) 

6 19.0 1.44 (d, 6.0) 18.9 1.56 (d, 6.0) 69.7 4.46 (m), 4.34 (m) 

 Gal  Rib  Glc  

1 104.8 5.90 (d, 8.0) 105.2 5.99 (d, 4.5) 105.1 5.00 (d, 8.0) 

2 73.5 4.05 (m) 73.3 4.31 (m) 75.8 3.95 (t) 

3 73.3 4.70 (m) 69.9 4.50 (m) 77.0 4.14 (m) 

4 69.2 4.28 (m) 70.8 4.19 (m),4.33 (m) 79.1 4.40 (m) 

5 76.5 4.49 (m) 65.8 4.17 (m) 77.7 3.68 (m) 

6 63.1 4.40 (m) -  61.8 4.03 (t), 4.18 (m) 

   28-Glc  Rha  

1   96.3 6.36 (d, 8.5) 103.2 5.86 br. s 

2   74.6 4.30 (m) 73.2 4.68 (m) 

3   79.4 4.20 (m) 73.3 4.55 (m) 

4   71.6 4.38 (m) 74.5 4.34 (m) 

5   79.8 4.06 (m) 70.8 4.97 (m) 

6   62.7 4.33 (m), 4.46 (m) 19.0 1.71 (d, 6.0) 

measured in pyridine-d5 
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Figure S1 Analysis of the ratio of bax/bcl-2 in compounds 1 and 2 treatment groups. *P < 0.05, **P < 0.01. 

Thanks again for all your excellent comments and suggestions 

Compound 1  

HPLC was performed on a Shimadzu LC-20A pump system (Shimadzu Corporation, Tokyo, Japan), equipped 

with an SPD-M20A photodiode array detector monitoring, analytical RP-HPLC column (Agilent XDB-C18, 250 × 

4.6 mm, 5 μm). 

50% ACN-H2O  210 nm   tR= 12.435min   1 ml/min 

 

Figure S2 HPLC-PDA (210 nm) profiles of 1 

 

 



7 
 

 

 

 

 

Figure S3 
1
H NMR spectrum of 1 in CD3OD (500 MHz) 

 

 

Figure S4 
13

C NMR spectrum of 1 in CD3OD (125 MHz) 
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Compound 2  

50% ACN-H2O  210 nm  tR=12.714 min   1 ml/min 

 

Figure S5 HPLC-PDA (210 nm) profiles of 2 
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Figure S6 HR-ESI-MS spectrum of 2 
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Figure S7 
1
H NMR spectrum of 2 in CD3OD (500 MHz) 

 

 

Figure S8 
13

C NMR spectrum of 2 in CD3OD (125 MHz) 
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Figure S9 HR-ESI-MS spectrum of 3 



12 
 

 

Compound 3 

50% ACN-H2O    210 nm   tR= 12.260min   1 ml/min 

 

Figure S10 HPLC-PDA (210 nm) profiles of 3 

 

Figure S11 IR spectrum of 3 

 

Compound 3 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



13 
 

 

Figure S12 
1
H NMR spectrum of 3 in CD3OD (500 MHz) 

 

Figure S13 
13

C NMR spectrum of 3 in CD3OD (125 MHz) 
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Figure S14 
1
H-

1
H COSY spectrum of 3 

 

Figure S15 HSQC spectrum of 3 
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Figure S16 HMBC spectrum of 3 

Determination of Sugar Configuration: 

Sugar was dissolved in pyridine (1.0 ml) containing L-cysteine methyl ester hydrochloride (5.0 mg) and 

heated at 60 °C for 1 h. A 0.05 ml solution of o-torylisothiocyanate (5.0 mg) in pyridine was added to the mixture, 

which was heated at 60 °C for 1 h. The reaction mixture was directly analyzed by reversed-phase HPLC. HPLC 

was performed on a Shimadzu LC-20A pump system (Shimadzu Corporation, Tokyo, Japan), equipped with an 

SPD-M20A photodiode array detector monitoring, analytical RP-HPLC column (Agilent XDB-C18, 250 × 4.6 mm, 

5 μm). 25% CH3CN for 35 min and subsequent washing of the column with 95% CH3CN at a flow rate 0.8 

ml/min.  

The glycoside (2.0 mg) were hydrolyzed in 2 M HCl (10.0 ml) and heated at 80 °C for 4h, then concentrated 

to dryness. The residue was dissolved in pyridine (1.0 ml) containing L-cysteine methyl ester hydrochloride (5.0 

mg) and heated at 60 °C for 1 h. A 0.05 ml solution of o-torylisothiocyanate (5.0 mg) in pyridine was added to the 

mixture, which was heated at 60 °C for 1 h. The reaction mixture was directly analyzed by reversed-phase HPLC. 

HPLC was performed on a Shimadzu LC-20A pump system (Shimadzu Corporation, Tokyo, Japan), equipped with 
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an SPD-M20A photodiode array detector monitoring, analytical RP-HPLC column (Agilent XDB-C18, 250 × 4.6 

mm, 5 μm). 25% CH3CN for 35 min and subsequent washing of the column with 95% CH3CN at a flow rate 0.8 

ml/min.  

Compared with the standard sugar and glycoside retention time, identified the type and number of sugar. 

 

25% ACN-H2O  0.8 ml/min  254 nm  

 

分析: tR1=19.241 min (α-L-Ara) 

     tR2=20.906 min (β-D-rib) 

     tR3=30.504 min (α-L-Rha) 

Figure S17 general acid hydrolysis of 3 
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Compound 4 

50% ACN-H2O    210 nm   tR=12.518 min   1 ml/min 

 

Figure S18 HPLC-PDA (210 nm) profiles of 4 

 

 

Figure S19 
1
H NMR spectrum of 4 in Pyridine-d5 (500 MHz) 

 

 

Compound 3 
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Figure S20 

13
C NMR spectrum of 4 in Pyridine-d5 (125 MHz) 

 

 

Figure S21 
1
H NMR spectrum of 5 in Pyridine-d5 (500 MHz) 
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Figure S22 
13

C NMR spectrum of 5 in Pyridine-d5 (125 MHz) 



20 
 

 

Figure S23 HR-ESI-MS spectrum of 6 
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Figure S24 
1
H NMR spectrum of 6 in Pyridine-d5 (500 MHz) 

 

Figure S25 
13

C NMR spectrum of 6 in Pyridine-d5 (125 MHz) 
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Figure S26 The separation of the compounds 1-6 


