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1. Spectroscopic data 

Table S1 1H (500 MHz) and 13C NMR (125 MHz) data of compounds 13, 17 and 

20 (CDCl3, δ in ppm, J in Hz) 
no. 13 17 20 

δC δH  δC δH δC δH  
1 42.6 1.99, dd (13.6, 7.2) 

1.32, dd (13.6, 11.1) 
46.6 3.10, dd (15.1, 7.9) 

1.41, dd (15.1, 10.3) 
49.2 2.34, overlapped;  

1.70, dd (16.3, 14.0) 

2 36.7 2.49, m 38.6 2.19, m 38 2.33, overlapped 
3 83.3 4.92, dd (7.6, 6.9) 82.8 5.30, d (10.3) 80.9 5.60, dd (4.3, 3.7) 
4 44.9 3.20, dd (9.6, 7.6) 43.1 3.26, dd (10.3, 7.6) 50.2 2.90, dd (8.6, 4.3) 
5 121.2 5.54, d (9.6) 137.0 6.76, d (7.6) 140.4 7.00, d (8.6) 
6 138.6 / 134.5 / 138 / 
7 73.8 5.02, dd (9.1, 3.2) 195.7 / 199.5 / 
8 41.4 2.89, dd (13.8, 9.1) 

2.76, dd (13.8, 3.4) 
50.2 4.50, d (15.1) 

3.02, d (15.1) 
36.3 3.28, dd (12.7, 1.8) 

2.44, dd (12.7, 10.1) 
9 207.7 / 205.2 / 77.5 4.87, dd (9.9, 1.8) 
10 51.2 / 49.9 / 40.1 / 
11 132.8 5.33, d (15.8) 137 5.51, d (15.9) 138.4 5.13, d (16.0) 
12 132.9 5.56, dd (15.8, 8.8) 133.2 5.30, dd (15.9, 10.1) 128.8 5.67, dd (15.9, 8.9) 
13 39.6 2.35, m 39.1 2.49, m 39.8 2.35, overlapped 
14 79.2 4.99, d (8.7) 75.7 5.89, d (1.2) 81.5 5.01, d (2.9)  
15 84.8 / 92.4 / 84.5 / 
16 18.3 1.13, d (6.8) 19.2 0.91, d (7.0) 14.5 0.98, d (7.3) 
17 17.8 1.71, d (1.1) 12.3 1.83, s 12.4 1.84, s 
18 21.4 1.11, s 25.8 1.15, s 19.9 0.93, s 
19 24.3 1.18, s 22.1 1.32, s 24.0  1.17, s 
20 19.3 0.98, d (6.8) 21.1 1.18, d (7.1) 26.1 0.93, d (6.1)  
1' 165.9 / 165.6 / 165.9 / 
2' 130.4 / 130.3 / 130.1 / 
3',7' 129.5 7.91, dd (7.1, 1.3) 129.4 7.91, d (7.3) 129.9 8.04, d (7.3) 
4',6' 128.4 7.38, t (7.8) 128.6 7.42, t (7.7) 128.7 7.45, t (7.7) 
5' 133.1 7.52, t (7.4) 134.4 7.55, t (7.4) 133.2 7.56, t (7.5) 
7-
OAc 

169.7 / 
    

20.7 1.63, s 
    

9-
OAc 

    
170.5 /     
21.2 2.06, s 

14-
OAc 

171.0 / 170.1 
 

170.7 / 
21.2 2.17, s 21.6 2.23, s 21.0 2.23, s 

15-
OAc 

  
170.1 

   
  

25.2 2.15, s 
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Figure S1 1H NMR spectrum of 1 (500 MHz, CDCl3) 
 

 
 

Figure S2 13C and DEPT 135 NMR spectra of 1 (125 MHz, CDCl3) 
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Figure S3 HSQC spectrum of 1 

 
 

Figure S4 1H-1H COSY spectrum of 1 
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Figure S5. HMBC spectrum of 1 

 
 

Figure S6 ROESY spectrum of 1 
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Figure S7 HRESIMS report of 1 
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Figure S8 1H NMR spectrum of 2 (500 MHz,) 
 

 
Figure S9 13C and DEPT 135 NMR spectra of 2 (125 MHz, CDCl3) 
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Figure S10 HSQC spectrum of 2 

 
 

Figure S11 1H-1H COSY spectrum of 2  
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Figure S12 HMBC spectrum of 2 

 

Figure S13 ROESY spectrum of 2  
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Figure S14 HRESIMS report of 2 
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Figure S15 1H NMR spectrum of 3 (500 MHz, CDCl3) 
 

 

Figure S16 13C NMR spectrum of 3 (125 MHz, CDCl3) 
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Figure S17 HSQC spectrum of 3 

 
 

Figure S18 1H-1H COSY spectrum of 3 
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Figure S19 HMBC spectrum of 3 

 
 

Figure S20 ROESY spectrum of 3 
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Figure S21 HRESIMS report of 3 
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Figure S22 1H NMR spectrum of 4 (500 MHz, CDCl3) 

 
 

Figure S23 13C NMR spectra of 4 (125 MHz, CDCl3) 
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Figure S24. HSQC spectrum of 4 

 
 

Figure S25 1H-1H COSY spectrum of 4  
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Figure S26 HMBC spectrum of 4  

  
 

Figure S27 ROESY spectrum of 4  
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Figure S28 HRESIMS report of 4 
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Figure S29 1H NMR spectrum of 5 (500 MHz, CDCl3) 
 

 

Figure S30 13C spectrum of 5 (125 MHz, CDCl3) 
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Figure S31 HSQC spectrum of 5 

 

Figure S32 1H-1H COSY spectrum of 5 

 



S23 
 

Figure S33 HMBC spectrum of 5 

 

Figure S34 ROESY spectrum of 5 
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Figure S35 HRESIMS report of 5 

 
Figure S36 1H NMR spectrum of 6 (500 MHz, CDCl3) 
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Figure S37 13C NMR spectrum of 6 (125 MHz, CDCl3) 
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Figure S38 HSQC spectrum of 6 

 

Figure S39 1H-1H COSY spectrum of 6 
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Figure S40 HMBC spectrum of 6 

 

Figure S41 ROESY spectrum of 6 
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Figure S42 HRESIMS report of 6 
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Figure S43 1H NMR spectrum of 7 (500 MHz, CDCl3)  
 

 

Figure S44 13C NMR spectrum of 7 (125 MHz, CDCl3) 
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Figure S45 HSQC spectrum of 7 

 

Figure S46 1H-1H COSY spectrum of 7 

 
 
 



S31 
 

Figure S47 HMBC spectrum of 7 

 

Figure S48 ROESY spectrum of 7 
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Figure S49 HRESIMS report of 7 
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Figure S46 1H NMR spectrum of 13 (500 MHz, CDCl3) 

 

Figure S47 13C NMR spectrum of 13 (125 MHz, CDCl3) 
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Figure S48 1H NMR spectrum of 17 (500 MHz, CDCl3) 

 

Figure S49 13C NMR spectrum of 17 (125 MHz, CDCl3) 
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Figure S50 HSQC spectrum of 17 

 

Figure S51 1H NMR spectrum of 20 (500 MHz, CDCl3) 
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Figure S52 13C NMR spectrum of 20 (125 MHz, CDCl3) 

 

Figure S53 HSQC spectrum of 20 
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2. Computational details for 1 and 2 

 

Conformation search based on molecular mechanics with MMFF94s force fields were 

performed for 1 and 2 each affording seven and six stable conformers with distributions 

higher than 5%2.3, respectively. All these conformers were further optimized by the 

density functional theory method at the B3LYP/6-31G(d) level in Gaussian 09 program 

package3, leading to six conformers for 1 and four conformers for 2 within a 3 kcal/mol 

energy threshold from global minimum, respectively (Tables S2 and S3). Conformers 

were subjected to theoretical calculation of ECD using time-dependent density 

functional theory (TDDFT) at B3LYP/6-31G(d) level with CPCM model in methanol 

based on B3LYP/6-31G(d) optimized conformers. The calculated ECD curves for 1 and 

2 were weighted using SpecDis4.  
Table S2. Energy analysis for conformers of 1 at B3LYP/6-31G(d) level in the gas phase 

Specie Gibbs free energy ΔE (kcal/mol) PE% 
1-a -1154.702992  1.62  4.3  
1-b -1154.705568  0.00  66.4  
1-c -1154.702063  2.20  1.6  
1-d -1154.703669  1.19  8.9  
1-e -1154.704035  0.96  13.1  
1-f -1154.703232  1.47  5.6  
1-g -1154.699622  3.73  0 

 
  



S38 
 

Table S3. Energy analysis for conformers of 2 at B3LYP/6-31G(d) level in the gas phase 
Specie Gibbs free energy ΔE (kcal/mol) PE% 
2-a -1228.762974  1.40  6.7  
2-b -1228.763845  0.86  17.0  
2-c -1228.759925  3.32  0.3  
2-d -1228.765210  0.00  72.1  
2-e -1228.762444  1.74  3.8  
2-f -1228.759062  3.86  0.1  

3. Cytokine Analysis by ELISA of Induced T cells 
Table S4. Concentrations of IFN-γ/IL-2/IL-17A in different groups 

Group
s 

c (μM) 
Concentration (pg/mL) 

IFN-γ IL-2 IL-17A 
M 

 
22654.9±1278.5 2638.4±442.2 3395.2±80.8 

7 2.5 11984.4±390.1**** 1340.6±370.6** 2027.9±898.5 ns 
7 1 10806.1±921.6**** 1469.6±510.2** 2262.5±784.7 ns 
21 2.5 11601.4±646.7**** 1280.3±139.9** 2150.3±430.0 ns 
21 1 15945.9±695.9**** 1774.7±540.0 ns 2992.9±684.7* 
Dex 0.05 13914.5±1764.1**** 1387.5±294.7** 1557.2±432.5**** 
Y 

 
309.4±29.5**** untested**** untested**** 

Note: vs M, **** P < 0.0001, ***P < 0.001, **P < 0.01, *P < 0.05 
 

4. EdU results for 7 and 21 

 

Figure S54. Inhibitory activities of 7 and 21 against induced T cells (ConA) measured by EdU 
methods. 
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