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Figure S14 Key HMBC correlations of new compounds daphnegiravans A–M (1–13)
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Figure S15 The flow cytometry histograms in Hep3B cells after treatment with 

compounds 3, 9-12 at the indicated concentrations for 48 h. The experiments were 

performed three times and the results of representative experiments are shown.

Figure S16 The AV−FITC binding and PI staining flow cytometry histograms in 

Hep3B cells after treatment with compound 12 at the indicated concentrations for 48 

h. The experiments were performed three times and the results of representative 

experiments are shown.
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Figure S17 The ROS level flow cytometry histograms in Hep3B cells after treatment 

with compounds 9 and 12 for 48 h. The experiments were performed three times.

NMR data of known compounds

(2S)-7, 4'-dihydroxy-3'-prenylflavan (14). Brown powder; CD (MeOH) nm (Δε) 

221 (-3.19), 284 (-0.96); HRESIMS m/z 333.1465 [M＋Na]+ (calcd for C20H22O3Na, 

333.1461); 1H NMR (400 MHz, CD3OD): δ 4.83 (1H, dd, J = 9.6, 2.2 Hz, H-2), 2.03, 

1.94 (each 1H, m, H-3), 2.80, 2.61 (each 1H, m, H-4), 6.83 (1H, d, J = 8.2 Hz, H-5), 

6.31 (1H, dd, J= 8.2, 1.6 Hz, H-6), 6.25 (1H, d, J = 1.6 Hz, H-8), 7.06 (1H, d, J = 1.8 

Hz, H-2'), 6.74 (1H, d, J = 8.0 Hz, H-5'), 7.02 (1H, dd, J = 8.0, 1.8 Hz, H-6'), 3.28 

(2H, d, J = 7.2 Hz, H-1''), 5.30 (1H, m, H-2''), 1.68 (3H, s, Me-4''), 1.71 (3H, s, Me-

5''); 13C NMR (100 MHz, CD3OD): δ 79.1 (C-2), 31.2 (C-3), 25.4 (C-4), 130.9 (C-5), 

109.0 (C-6), 157.5 (C-7), 104.0 (C-8), 157.2 (C-9), 114.3 (C-10), 134.0 (C-1'), 128.5 

(C-2'), 129.1 (C-3'), 155.7 (C-4'), 115.6 (C-5'), 125.6 (C-6'), 29.3 (C-1''), 123.9 (C-2''), 

133.0 (C-3''), 17.8 (C-4''), 25.9 (C-5'').

(2S)-kazinol I (15). Brown oil; CD (MeOH) nm (Δε) 220 (-3.02), 285 (-0.88); 

HRESIMS m/z 417.2043 [M＋Na]+ (calcd for C25H30O4Na, 417.2036; 1H NMR 

(400MHz, DMSO-d6): δ 4.93 (1H, d, J = 10.1 Hz, H-2), 1.98, 1.78 (each 1H, m, H-3), 

2.78, 2.63 (each 1H, m, H-4), 6.86 (1H, d, J = 8.1 Hz, H-5), 6.27 (1H, d, J = 8.1 Hz, 

H-6), 6.15 (1H, brs, H-8), 6.73 (1H, s, H-2'), 3.24 (2H, m, H-1''), 5.01 (1H, t, J = 6.6 

Hz, H-2''), 1.63 (3H, s, H-4''), 1.69 (3H, s, H-5''), 3.17 (2H, m, H-1'''), 4.94 (1H, o, H-

2'''), 1.63 (6H, s, H-4''', H-5'''); 13 C NMR (100MHz, DMSO-d6): δ 74.3 (C-2), 29.5 

(C-3), 24.6 (C-4), 129.8 (C-5), 107.9 (C-6), 156.4 (C-7), 102.7 (C-8), 155.9 (C-9), 

112.1 (C-10), 129.9 (C-1'), 110.8 (C-2'), 142.8 (C-3'), 142.7 (C-4'), 126.7 (C-5'), 
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127.8 (C-6'), 26.6 (C-1''), 124.4 (C-2''), 129.7 (C-3''), 17.7 (C-4''), 25.4 (C-5''), 25.1 

(C-1'''), 123.8 (C-2'''), 129.8 (C-3'''), 17.7 (C-4'''), 25.4 (C-5'''). 

(2S)-7, 4'-dihydroxyflavane (16). Yellowish crystal; CD (MeOH) nm (Δε) 222 

(-2.71), 285 (-0.73); HRESIMS m/z 265.0847 [M＋Na]+ (calcd for C15H14O3Na, 

265.0841); 1H NMR (300 MHz, CD3OD): δ 4.90 (1H, dd, J = 10.5, 2.7 Hz, H-2), 2.10, 

2.01 (each 1H, m, H-3), 2.88, 2.67 (each 1H, m, H-4), 6.86 (1H, d, J=8.1 Hz, H-5), 

6.31 (1H, dd, J = 8.1, 2.4 Hz, H-6), 6.25 (1H, d, J = 2.4 Hz, H-8), 7.23 (2H, d, J = 

8.4 Hz, H-2', 6'), 6.78 (2H, d, J = 8.4 Hz, H-3', 5').

(2S)-7, 4'-dihydroxy-3'-methoxyflavan (17) Yellowish powder; CD (MeOH) 

nm (Δε) 220 (-3.29), 288 (-0.95); HRESIMS m/z 295.0946 [M＋Na]+ (calcd for 

C16H16O4Na, 295.0941); 1H NMR (300 MHz, CD3OD): δ 4.88 (1H, dd, J = 9.9, 2.4 

Hz, H-2), 2.09, 2.00 (each 1H, m, H-3), 2.84, 2.63 (each 1H, m, H-4), 6.85 (1H, d, J = 

8.1 Hz, H-5), 6.31 (1H, dd, J = 8.1, 2.4 Hz, H-6), 6.26 (1H, d, J = 2.4 Hz, H-8), 6.97 

(1H, d, J = 1.8 Hz, H-2'), 6.78 (1H, d, J = 8.1 Hz, H-5'), 6.84 (1H, dd, J = 8.1, 1.8 Hz, 

H-6'), 3.84 (3H, s, OMe-3'); 13C NMR (75 MHz, CD3OD): δ 79.2 (C-2), 31.4 (C-3), 

25.5 (C-4), 131.0 (C-5), 109.1 (C-6), 157.5 (C-7), 104.0 (C-8), 157.1 (C-9), 114.3 (C-

10), 134.9 (C-1'), 110.9 (C-2'), 148.9 (C-3'), 147.2 (C-4'), 116.0 (C-5'), 119.9 (C-6'), 

56.4 (OMe-3').

(2S)-7, 3'-dihydroxy-4'-methoxyflavan (18) Yellowish powder; CD (MeOH) 

nm (Δε) 220 (-2.67), 288 (-0.87); HRESIMS m/z 295.0945 [M＋Na]+ (calcd for 

C16H16O4Na, 295.0941); 1H NMR (300 MHz, CD3OD): δ 4.86 (1H, dd, J = 9.9, 2.4 

Hz, H-2), 2.09, 1.95 (each 1H, m, H-3), 2.83, 2.61 (each 1H, m, H-4), 6.84 (1H, d, J = 

8.1 Hz, H-5), 6.31 (1H, dd, J = 8.1, 2.4 Hz, H-6), 6.26 (1H, d, J = 2.4 Hz, H-8), 6.85 

(1H, d, J = 1.8 Hz, H-2'), 6.87 (1H, d, J = 8.1 Hz, H-5'), 6.81 (1H, dd, J = 8.1, 1.8 Hz, 

H-6'), 3.83 (3H, s, OMe-4'); 13C NMR (75 MHz, CD3OD): δ 78.8 (C-2), 31.4 (C-3), 

25.3 (C-4), 130.9 (C-5), 109.0 (C-6), 157.5 (C-7), 104.0 (C-8), 157.0 (C-9), 114.3 (C-

10), 136.3 (C-1'), 112.5 (C-2'), 147.4 (C-3'), 148.5 (C-4'), 114.2 (C-5'), 118.5 (C-6'), 

56.3 (OMe-4').
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(2S)-3', 4'-dimethoxy-7-hydroxyflavan (19). Brown oil; CD (MeOH) nm (Δε) 

220 (-2.89), 286 (-0.85); HRESI-MS m/z 309.1097 [M＋Na]+ (calcd for C17H18O4Na, 

309.1097). 1H NMR (400 MHz, DMSO-d6): δ 4.94 (1H, dd, J = 9.9, 2.1 Hz, H-2), 

2.06, 1.95 (each 1H, m, H-3), 2.80, 2.60 (each 1H, m, H-4), 6.85 (1H, d, J = 8.2 Hz, 

H-5), 6.29 (1H, dd, J = 8.2, 2.4 Hz, H-6), 6.20 (1H, d, J = 2.4 Hz, H-8), 6.93 (2H, o, 

H-2', 5'), 6.99 (1H, brs, H-6'), 3.75 (3H, s, OMe-3'), 3.74 (3H, s, OMe-4'); 13C NMR 

(100 MHz, DMSO-d6): δ 76.8 (C-2), 29.4 (C-3), 23.8 (C-4), 129.8 (C-5), 108.0 (C-6), 

156.5 (C-7), 102.8 (C-8), 155.5 (C-9), 112.1 (C-10), 134.1 (C-1'), 111.6 (C-2'), 148.3 

(C-3'), 148.6 (C-4'), 118.3 (C-5'), 111.0 (C-6'), 55.5 (OMe-3'), 55.4 (OMe-4').

(2S)-4'-hydroxy-7-methoxyflavan (20). Brown oil; CD (MeOH) nm (Δε) 220 (-

2.74), 286 (-0.79); HRESI-MS m/z 257.1168 [M＋H]+ (calcd for C16H17O3, 257.1172); 
1H NMR (400MHz, DMSO-d6): δ 4.93 (1H, dd, J = 10.1, 2.0 Hz, H-2), 2.06, 1.94 

(each 1H, m, H-3), 2.84, 2.64 (each 1H, m, H-4), 6.97 (1H, d, J = 8.4 Hz, H-5), 6.43 

(1H, dd, J = 8.4, 2.4 Hz, H-6), 6.36 (1H, J = 2.4 Hz, H-8), 7.21 (2H, d, J = 8.5 Hz, H-

2', 6'), 6.76 (2H, d, J = 8.5 Hz, H-3', 5'); 13 C NMR (100MHz, DMSO-d6): δ 77.0 (C-

2), 29.1 (C-3), 23.9 (C-4), 129.9 (C-5), 106.9 (C-6), 158.5 (C-7), 101.2 (C-8), 155.7 

(C-9), 113.8 (C-10), 131.6 (C-1'), 127.5 (C-2', 6'), 115.0 (C-3', 5'), 157.1 (C-4').

(2S)-7, 3'-dimethoxy-4'-hydroxyflavan (21). Brown oil; CD (MeOH) nm (Δε) 

221 (-2.37), 286 (-0.80); HRESI-MS m/z 309.1095 [M＋Na]+ (calcd for C17H18O4Na, 

309.1097); 1H NMR (400MHz, DMSO-d6): δ 4.93 (1H, dd, J = 9.0, 2.0 Hz, H-2), 

2.06, 1.90 (each 1H, m, H-3), 2.83, 2.62 (each 1H, m, H-4), 6.97 (1H, d, J = 8.3 Hz, 

H-5), 6.43 (1H, dd, J = 8.3, 2.5 Hz, H-6), 6.36 (1H, J = 2.5 Hz, H-8), 6.83 (1H, d, J = 

2.0 Hz, H-2'), 6.90 (1H, d, J = 8.2 Hz, H-5'), 6.78 (1H, dd, J = 8.2, 2.0 Hz, H-6'); 13 C 

NMR (100MHz, DMSO-d6): δ 76.8 (C-2), 29.3 (C-3), 23.7 (C-4), 129.9 (C-5), 106.8 

(C-6), 158.6 (C-7), 101.2 (C-8), 155.5 (C-9), 113.8 (C-10), 134.1 (C-1'), 111.9 (C-2'), 

147.2 (C-3'), 146.4 (C-4'), 113.4 (C-5'), 116.9 (C-6').


