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The physical and chemical data of known compounds 

Compound 5, white powder. [α] 25
D 14.4° (c 0.05, MeOH); 1H NMR (400 MHz, 

DMSO-d6)   5.68 (1H, d, J = 12.7 Hz, OH), 3.71 (1H, t, J = 5.1 Hz, H-2), 2.44,1.97 

(2H, m, H-3), 6.00 (1H, m, H-4), 1.74 (2H, m, H-7), 1.99 (2H, m, H-8), 5.32 (1H, d, J 

= 4.3 Hz, H-10), 3.72 (1H, m, H-11), 3.07, 2.78 (2H, d, J = 4.0 Hz ,H-13), 0.75 (3H, s, 

H-14), 4.03, 4.37 (2H, d, J = 12.3 Hz, J = 12.3 Hz, H-15), 1.66 (3H, s, H-16), 3.83 (1H, 

s, H-2''), 2.44 (2H, m, H-4'), 3.88, 3.95 (2H, m, H-5'), 2.92 (2H, m, H-7'), 2.27 (2H, m, 

H-8'), 6.56 (1H, m, H-9'), 5.81 (1H, d, J = 4.3 Hz, H-10'). 13C NMR (DMSO-d6, 100 

MHz)  78.6 (d, C-2), 34.6 (t, C-3), 73.7 (d, C-4), 49.7 (s, C-5), 43.4 (s, C-6), 19.7 (t, 

C-7), 27.4 (t, C-8), 138.9 (s, C-9), 119.7 (d, C-10), 66.6 (d, C-11), 65.8 (s, C-12), 47.6 

(t, C-13), 8.3 (q, C-14), 63.9 (t, C-15), 23.3 (q, C-16), 167.7 (s, C-1'), 57.9 (s, C-2'), 

64.0 (s, C-3'), 23.0 (t, C-4'), 60.3 (t, C-5'), 88.3 (s, C-6'), 22.8 (t, C-7'), 26.2 (t, C-8'), 

151.0 (d, C-9'), 120.6 (d, C-10'), 166.4 (s, C-11'). ESI-MS m/z 545.2[M+H]+. 

Compound 6，white powder. [α]25
D  -26.0° (c 0.05, MeOH). 1H NMR (DMSO-d6, 400 

MHz)  5.46 (1H, d, J = 5.72 Hz, OH), 3.71 (1H, m, H-2), 2.43 (2H, m, H-3), 5.97 (1H, 

m, H-4), 1.72 (2H, m, H-7), 1.94 (2H, m, H-8), 5.33 (1H, d, J = 3.7 Hz, H-10), 3.73 

(1H, m, H-11), 3.08, 2.79 (2H, d,  J = 4.0 Hz, H-13), 0.72 (3H, s, H-14), 4.12 (2H, dd, 

J = 12.6 Hz, H-15), 1.66 (3H, s, H-16), 3.61 (1H, s, H-2’), 2.14 (2H, m, H-4'), 3.83 (2H, 

m, H-5'), 5.78 (1H, d, J = 12.6 Hz, H-7'), 6.89 (1H, dd, J = 7.9, 16.3 Hz, H-8'), 6.78 

(1H, dt, J = 7.9, 10.1 Hz, H-9'), 5.89 (1H, d, J = 10.1 Hz, H-10') ,4.27 (1H, d, J = 5.5 

Hz, H-12'), 3.70 (1H, m, H-13'), 1.08 (3H, d, J = 6.5 Hz, H-14'). 13C NMR (DMSO-d6, 

100 MHz)  78.6 (d, C-2), 34.6 (t, C-3), 74.3 (d, C-4), 49.5 (s, C-5), 43.3 (s, C-6), 19.8 

(t, C-7), 27.4 (t, C-8), 139.0 (s, C-9), 119.7 (d, C-10), 67.0 (d, C-11), 65.8 (s, C-12), 

47.7 (t, C-13), 8.3 (q, C-14), 64.5 (t, C-15), 23.4 (q, C-16), 169.0 (s, C-1'), 54.0 (s, C-

2'), 65.4 (s, C-3'), 28.0 (t, C-4'), 60.2 (t, C-5'), 82.6 (s, C-6'), 135.7 (d, C-7'), 128.7 (d, 

C-8’), 145.1 (d, C-9'), 119.4 (d, C-10'), 166.9 (s, C-11'), 67.1 (d, C-12') , 70.2 (d, C-13'), 

17.5 (q, C-14'). ESIMS m/z 545.2[M+H]+. 

  Compound 7, white powder. [α] 
25
D  -8° (c 0.05, MeOH); 1H NMR (DMSO-d6, 400 



MHz)  3.65 (1H, m, H-2), 2.44, 1.76 (2H, m, H-3), 5.83 (1H, d, J = 4.3 Hz, H-4), 1.72 

(2H, m, H-7), 1.82, 2.04 (2H, m, H-8), 5.31 (1H, d, J = 3.9 Hz, H-10), 3.62 (1H, m, H-

11), 2.78, 3.04 (2H, dd, J = 3.6, 3.6 Hz, H-13), 0.77 (3H, s, H-14), 3.64, 3.28 (2H, m, 

d, J = 11.5 Hz, H-15), 1.65 (3H, s, H-16), 5.67 (1H, d, J = 11.5 Hz, H-2'), 6.76 (1H, t, 

J = 11.5 Hz, H-3'), 7.47 (1H, t, J = 15.3 Hz, H-4'), 6.09 (1H, dd, J = 7.64, 15.3 Hz, H-

5'), 3.71 (1H, t, J = 6.37 Hz, H-6'), 3.54 (2H, m, H-7'), 2.68 (2H, m, H-8'), 5.99 (H, s, 

H-10'), 4.88 (2H, s, H-12'), 3.65 (H, m, H-13'), 0.96 (3H, d, J = 5.76 Hz H-14'). 13C 

NMR (DMSO-d6, 100 MHz)  78.3 (d, C-2), 37.1 (t, C-3), 75..8 (d, C-4), 48.8 (s, C-5), 

44.4 (s, C-6), 20.7 (t, C-7), 28.1 (t, C-8), 139.4 (s, C-9), 119.6 (d, C-10), 66.9 (d, C-11), 

66.0 (s, C-12), 47.6 (t, C-13), 7.3 (q,C-14), 60.7 (t, C-15), 23.4 (q, C-16), 165.7 (s, C-

1'), 118.0 (d, C-2'), 144.5 (d, C-3'), 129.4 (d, C-4'), 141.8 (d, C-5'), 84.6 (d, C-6'), 66.5 

(d, C-7'), 29.2 (t, C-8'), 157.3 (s, C-9'), 115.5 (d, C-10'), 170.5 (s, C-11'), 73.5 (t,C-12'), 

68.3 (d, C-13'), 19.3(q, C-14'). ESIMS m/z 531.3[M+H]+. 

Compound 8, white powder. [α] 25
D  51.6° (c 0.05, MeOH). 1H NMR (DMSO-d6, 400 

MHz)  4.50 (1H, d, J = 3.2 Hz, OH), 3.69 (1H, m, H-2), 2.45, 1.95 (2H, m, H-3), 5.89 

(1H, m, H-4), 1.78 (2H, m, H-7), 1.97 (2H, m, H-8), 5.34 (1H, s, H-10), 3.72 (1H, m, 

H-11), 3.06, 2.78 (2H, d, J = 4.0 Hz, H-13), 0.71 (3H, s, H-14), 4.43 (2H, d, J = 12.7 

Hz, H-15), 1.67 (3H, s, H-16), 5.75 (1H, s, H-2'), 3.55 (2H, m, H-4'), 3.48, 3.76 (2H, 

m, H-5'), 7.26 (1H, dd, J = 10.4, 16.7 Hz, H-7'), 6.15 (1H, d, J = 16.7 Hz, H-8'), 6.74 

(1H, t, J = 10.7 Hz, H-9'), 5.89 (1H,d, J = 9.8 Hz, H-10'), 3.82 (1H, d, J = 4.6 Hz, H-

12'), 4.17 (1H, m, H-13'), 0.97 (3H, d, J = 6.4 Hz, H-14'). 13C NMR (DMSO-d6, 100 

MHz)  78.5 (d, C-2), 34.5 (t, C-3), 74.5 (d, C-4), 48.9 (s, C-5), 43.3 (s, C-6), 20.2 (t, 

C-7), 27.5 (t, C-8), 139.0 (s, C-9), 119.9 (d, C-10), 67.4 (d, C-11), 65.9 (s, C-12), 47.7 

(t, C-13), 7.82 (q,C-14), 64.1 (t,C-15), 23.4 (q,C-16), 166.3 (s, C-1'), 117.6 (s, C-2'), 

157.3 (s, C-3'), 26.0 (t, C-4'), 59.5 (t, C-5'), 81.5 (s, C-6'), 132.9 (d, C-7'), 135.0 (d, C-

8'), 144.1 (d, C-9'), 119.6 (d, C-10'), 167.0 (s, C-11'), 72.6 (d, C-12'), 68.4 (d, C-13'), 

17.6 (q, C-14'). ESIMS m/z 529.2 [M+H]+. 

Compound 9. white powder. [α] 25
D  -20.8° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  3.69 (1H, d, J = 5.2 Hz, H-2), 2.48, 1.95 (2H, m, H-3), 5.87 (1H, dd, J = 



3.9, 7.9 Hz, H-4), 1.77 (2H, m, H-7), 1.89 (2H, m, H-8), 5.34 (1H, d, J = 4.2 Hz, H-10), 

3.75 (1H, m, H-11), 3.0, 2.79 (2H, d, J = 4.2Hz, H-13), 0.71 (3H, s, H-14), 4.09, 4.40 

(2H, m, H-15), 1.66 (3H, s, H-16), 5.72 (1H, s, H-2'), 2.45 (2H, m, H-4'), 3.70, 4.40 

(2H, m, H-5'), 6.21 (1H, d, J = 3.9 Hz, H-7'), 7.82 (1H, dd, J = 11.6, 15.1 Hz, H-8'), 

6.83 (1H, t, J = 11.2 Hz, H-9'), 6.24 (1H, s, H-10'), 2.18 (3H, s, H-12'). 13C NMR 

(DMSO-d6, 100 MHz)  78.4 (d, C-2), 34.9 (t, C-3), 75.8 (d, C-4), 49.0 (s, C-5), 43.1 

(s, C-6), 20.3 (t, C-7), 27.5 (t, C-8), 139.1 (s, C-9), 119.7 (d, C-10), 66.7 (d, C-11), 65.9 

(s, C-12), 47.6 (t, C-13), 7.29 (q, C-14), 63.2 (t, C-15), 23.3 (q, C-16), 165.8 (s, C-1'), 

118.0 (s, C-2'), 157.3 (s, C-3'), 39.7 (t, C-4'), 60.9 (t, C-5'), 165.3 (s, C-6'), 128.7 (d, C-

7'), 138.6 (d, C-8'), 140.2 (d, C-9'), 125.8 (d, C-10'), 166.0 (s, C-11'), 17.1(q, C-12'). 

ESIMS m/z 485.2 [M+H]+. 

Compound 10. white powder. [α] 25
D  5.20° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  4.87 (1H, d, J = 4.4 Hz, OH), 3.68 (1H, d, J = 5.2 Hz, H-2), 2.47, 1.90 (2H, 

m, H-3), 5.86 (1H, dd, J = 4.2, 8.1 Hz, H-4), 1.75 (2H, m, H-7), 1.94 (2H, m, H-8), 5.34 

(1H, d, J = 4.7 Hz, H-10), 3.77 (1H, m, H-11), 3.04, 2.77 (2H, d, J = 4.1 Hz, H-13), 

0.69 (3H, s, H-14), 4.34, 3.71 (2H, m, d, J = 12.6 Hz, H-15), 1.65 (3H, s, H-16), 5.69 

(1H, s, H-2’), 2.37 (2H, m, H-4’), 3.70, 3.45 (2H, m, H-5’), 3.92 (1H, m, H-6’), 6.15, 

6.19 (1H, t, J = 3.0 Hz, H-7’), 7.19 (1H, dd, J = 12.0, 15.2 Hz, H-8’), 6.70 (1H, t, J = 

11.1 Hz, H-9’), 5.66 (1H, d, J = 11.1 Hz, H-10’), 2.18 (3H, s, H-12’), 3.81 (1H, m, H-

13’), 0.92 (3H, d, J = 11.1 Hz, H-14’). 13C NMR (DMSO-d6, 100 MHz)  78.4 (d, C-

2), 35.1 (t, C-3), 74.5 (d, C-4), 48.8 (s, C-5), 42.9 (s, C-6), 20.6 (t, C-7), 27.5 (t, C-8), 

139.0 (s, C-9), 119.8 (d, C-10), 66.9 (d, C-11), 65.9 (s, C-12), 47.5 (t, C-13), 7.15 (q,C-

14), 63.3 (t,C-15), 23.3 (q,C-16), 166.2 (s, C-1’), 116.8 (s, C-2’), 159.3 (s, C-3’), 41.1 

(t, C-4’), 68.5 (t, C-5’), 82.5 (d, C-6’), 141.7 (d, C-7’), 125.7 (d, C-8’), 144.9 (d, C-9’), 

116.5 (d, C-10’), 166.1 (s, C-11’), 19.4(q, C-12’), 67.5 (d, C-13’), 18.1 (q, C-14’). 

ESIMS m/z 515.2 [M+H]+. 

Compound 11. white powder. [α] 25
D-118° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  4.58 (1H, s, OH), 3.55 (1H, m, H-2), 2.30, 1.67 (2H, m, H-3), 4.35 (1H, s, 

H-4), 1.72, 1.83 (2H, m, H-7), 1.85 (2H, m, H-8), 5.28 (1H, s, H-10), 3.55 (1H, m, H-



11), 2.93, 2.68 (2H, s, H-13), 0.71 (3H, s, H-14), 3.73, 4.11 (2H, m, dd, J = 12.0, 12.7 

Hz, H-15), 1.63 (3H, s, H-16), 5.66 (1H, s, H-2'), 2.29 (2H, m, H-4'), 3.55 (2H, m, H-

5'), 2.12 (3H, s, H-6'). 13C NMR (DMSO-d6, 100 MHz)  78.7 (d, C-2), 39.2 (t, C-3), 

72.4 (d, C-4), 48.7 (s, C-5), 43.0 (s, C-6), 20.8 (t, C-7), 28.0 (t, C-8), 139.4 (s, C-9), 

119.6 (d, C-10), 66.5 (d, C-11), 65.8 (s, C-12), 46.6 (t, C-13), 7.6 (q,C-14), 62.8 (t,C-

15), 23.4 (q,C-16), 166.1 (s, C-1'), 116.5 (d, C-2'), 158.9 (d, C-3'), 44.0 (d, C-4'), 59.3 

(t, C-5'), 18.9 (q, C-6'). ESIMS m/z 379.2 [M+H]+. 

Compound 12. white powder. [α]25
D -25.2° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  3.68 (1H, d, J = 4.2 Hz, H-2), 2.48, 1.85 (2H, m, H-3), 5.58 (1H, m, H-4), 

1.79, 1.38 (2H, m, H-7), 1.92 (2H, m, H-8), 5.30 (1H, d, J = 4.0 Hz, H-10), 3.60 (1H, 

d, J = 5.0 Hz, H-11), 2.79, 3.04 (2H, t, J = 4.0 Hz, H-13), 0.60 (3H, s, H-14), 0.88 (3H, 

s, H-15), 1.65 (3H, s, H-16), 5.62 (1H, d, J = 11.5 Hz, H-2'), 6.74 (1H, t, J = 11.5 Hz, 

H-3'), 7.44 (1H, dt, J = 12.0, 15.5 Hz, H-4'), 6.25 (1H, dd, J = 5.0, 14.5 Hz, H-5'), 3.88 

(1H, t, J = 5.0 Hz, H-6'), 3.51 (1H, t, J = 6.0 Hz, H-7'), 1.04 (3H, d, J = 6.0 Hz, H-8'). 

13C NMR (DMSO-d6, 100 MHz)  78.5 (d, C-2), 36.5 (t, C-3), 74.8 (d, C-4), 49.1 (s, 

C-5), 40.4 (s, C-6), 24.3 (t, C-7), 27.9 (t, C-8), 138.9 (s, C-9), 119.6 (d, C-10), 70.2 (d, 

C-11), 65.8 (s, C-12), 47.5 (t, C-13), 6.1 (q,C-14), 16.1 (q,C-15), 23.3 (q,C-16), 165.9 

(s, C-1'), 116.4 (d, C-2'), 146.0 (d, C-3'), 126.1 (d, C-4'), 147.0 (d, C-5'), 75.7 (d, C-6'), 

70.1 (d, C-7'), 19.8 (q, C-8'). ESIMS m/z 405.2 [M+H]+. 

Compound 13. white powder. [α] 25
D  -52.4° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  4.54 (1H, s, OH), 3.64 (1H, d, J = 5.0 Hz, H-2), 2.41, 1.77 (2H, m, H-3), 

5.82 (1H, d, J = 4.7 Hz, H-4), 1.75 (2H, m, H-7), 1.85, 2.04 (2H, m, H-8), 5.30 (1H, d, 

J = 3.9 Hz, H-10), 3.62 (1H, d, J = 4.8 Hz, H-11), 2.78, 3.04 (2H, t, J = 4.0 Hz, H-13), 

0.75 (3H, s, H-14), 3.70, 3.29 (2H, dd, J = 9.9, 10.3 Hz, H-15), 1.65 (3H, s, H-16), 5.63 

(1H, d, J = 11.3 Hz, H-2'), 6.74 (1H, t, J = 11.3 Hz, H-3'), 7.46 (1H, t, J = 13.2 Hz, H-

4'), 6.26 (1H,dd, J = 5.7, 15.1 Hz, H-5'), 3.88 (1H, s, H-6'), 3.52 (1H, t, J = 5.5 Hz, H-

7'), 1.04 (3H, d, J = 6.1 Hz, H-8'). 13C NMR (DMSO-d6, 100 MHz)  78.4 (d, C-2), 

36.9 (t, C-3), 75..5 (d, C-4), 48.9 (s, C-5), 44.4 (s, C-6), 20.7 (t, C-7), 28.1 (t, C-8), 

139.4 (s, C-9), 119.6 (d, C-10), 66.9 (d, C-11), 66.0 (s, C-12), 47.6 (t, C-13), 7.3 (q,C-



14), 60.7 (t,C-15), 23.4 (q,C-16), 165.8 (s, C-1'), 116.6 (d, C-2'), 145.7 (d, C-3'), 126.2 

(d, C-4'), 146.8 (d, C-5'), 75.7 (d, C-6'), 70.1 (d, C-7'), 19.7 (q, C-8'). ESIMS m/z 421.2 

[M+H]+. 

Compound 14. [α] 25
D  20.4° (c 0.05, MeOH). IR (KBr) vmax 3386, 2945, 

2871,1770,1759, 1375, 1246, 1047, 1605 cm-1. 1H NMR (400 MHz, DMSO-d6)  3.81 

(1H, dd, J = 5.9 Hz, H-2), 1.55, 1.94 (2H, d, J = 11.4 Hz, H-3), 3.91 (1H, m, H-4), 1.81, 

1.95 (2H, m, H-7), 1.81, 1.95 (2H, m, H-8), 5.43 (1H, s, H-10), 3.60 (1H, m, H-11), 

3.48, 3.56 (2H, m, H-13), 0.89 (3H, s, H-14), 0.77 (3H, s, H-15), 1.65 (3H, s, H-16). 

13C NMR (DMSO-d6, 100MHz)  76.6 (d, C-2), 40.6 (t, C-3), 69.2 (d, C-4), 57.4 (s, C-

5), 42.9 (s, C-6), 25.4 (t, C-7), 28.1 (t, C-8), 139.2 (s, C-9), 119.3 (d, C-10), 76.2 (d, C-

11), 90.9 (s, C-12), 63.9 (t, C-13), 9.8 (q, C-14), 14.0 (q, C-15), 23.5 (q, C-16). 

HRESIMS (m/z 269.1751 [M + H]+, calcd 269.1753). 

Compound 15. white powder. [α]25
D-161.2° (c 0.05, MeOH). 1H NMR (DMSO-d6, 

400 MHz)  4.48 (1H, s, OH), 3.53 (1H, d, J = 5.1 Hz, H-2), 2.31,1.70 (2H, m, H-3), 

4.26 (1H, s, H-4), 1.78, 1.31 (2H, m, H-7), 1.87 (2H, m, H-8), 5.27 (1H, d, J = 4.4 Hz, 

H-10), 3.45 (1H,d, J = 5.0 Hz, H-11), 2.89, 2.66 (2H, t, J = 4.2 Hz, H-13), 0.63 (3H, s, 

H-14), 0.75 (3H, s, H-15), 1.62 (3H, s, H-16). 13C NMR (DMSO-d6, 100 MHz)  78.9 

(d, C-2), 39.4 (t, C-3), 71.9 (d, C-4), 48.7 (s, C-5), 40.0 (s, C-6), 24.3 (t, C-7), 28.0 (t, 

C-8), 138.5 (s, C-9), 120.0 (d, C-10), 70.1 (d, C-11), 65.8 (s, C-12), 46.6 (t, C-13), 6.41 

(q,C-14), 16.0 (q,C-15), 23.3 (q,C-16). ESIMS m/z 251.2 [M+H]+. 



Figure S1 1H NMR spectrum of 1 

 

 



Figure S2 13C NMR spectrum of 1 

 

 



Figure S3 COSY spectrum of 1 

 



Figure S4 HMQC spectrum of 1 

 

 



Figure S5 HMBC spectrum of 1 

 

 



Figure S6 NOESY spectrum of 1 

 

 



Figure S7 IR spectrum of 1 

 



Figure S8 HRESIMS spectrum of 1 
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Figure S9 UV spectrum and HPLC purity of 1 
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Figure S10 1H NMR spectrum of 2 

 



Figure S11 13C NMR spectrum of 2 

 



Figure S12 COSY spectrum of 2 

 



Figure S13 HMQC spectrum of 2 

 

 



Figure S14 HMBC spectrum of 2 

 



Figure S15 NOESY spectrum of 2 

 



Figure S16 IR spectrum of 2 

 



Figure S17 HRESIMS spectrum of 2 

 



Figure S18 UV spectrum and HPLC purity of 2 
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Figure S19 1H NMR spectrum of 3 

 



Figure S20 13C NMR spectrum of 3 

 



Figure S21 COSY spectrum of 3 

 



Figure S22 HMQC spectrum of 3 

 



Figure S23 HMBC spectrum of 3 

 



Figure S24 NOESY spectrum of 3 

 



Figure S25 IR spectrum of 3 

 



Figure S26 HRESIMS spectrum of 3 

 



Figure S27 UV spectrum HPLC purity of 3 

 

 

 

 

 

 

 

 

 

A
U

-0.20

-0.10

0.00

0.10

0.20

0.30

分钟

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

2.817 提取的
198.8

252.0

A
U

0.00

0.20

0.40

0.60

0.80

1.00

1.20

纳米

200.00 400.00 600.00



Figure S28 1H NMR spectrum of 4 

 



Figure S29 13C NMR spectrum of 4 

 



Figure S30 COSY spectrum of 4 

 



Figure S31 HMQC spectrum of 4 

 



Figure S32 HMBC spectrum of 4 

 



Figure S33 NOESY spectrum of 4 

 



Figure S34 IR spectrum of 4 

 



Figure S35 HRESIMS spectrum of 4 

 



Figure S36 UV spectrum and HPLC purity of 4 
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