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Chemical Constituents of Dystaenia takeshimana Stem
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Abstract — Five phenolic compounds were isolated from the stem of Dystaenia takeshimana. The structures of the isolated
compounds were determined based on various spectroscopic analyses and identified as cimifugin (1), cynaroside (2), 3,5-
dicaffeoylquinic acid (3), 3,4-dicaffeoylquinic acid (4), and chlorogenic acid (5). Among these, cimifugin (1), 3,5-dicaffeoylqui-
nic acid (3), 3,4-dicaffeoylquinic acid (4), and chlorogenic acid (5) were isolated from this plant for the first time.
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Cimifugin (1)—White powder; "H-NMR (600 MHz, CD;OD)
8: 6.61 (1H, s, H-8), 624 (1H, s, H-3), 4.77 (1H, dd, J=9.1,
8.1 Hz, H-2'), 445 (2H, br s, 2-CH,0H), 3.94 (3H, s,
OCH,), 3.35 (2H, dd, J=9.1, 7.8 Hz, H-3"), 1.31, 1.25 (each
3H, s, gem-(CHj),); *C-NMR (150 MHz, CD,0D) &: 179.76
(C4), 168.66 (C-2), 167.10 (C-5), 161.14 (C-7), 157.03 (C-8a),
118.47 (C-6), 112.32 (C4a), 109.28 (C-3), 94.53 (C-8), 92.63
(C-2), 7222 (C4'), 61.04 (OCH,), 28.72 (C-3"), 2540
(CH,), 25.33 (CH,); ESI-MS m/z 307 [M + H]".

Cynaroside (2) — Brown powder; 'TH-NMR (600 Hz, DMSO-
dy) & 13.0 (1H, s, 5-OH), 744 (1H, dd, J=8.3, 2.2 Hz, H-
6'), 741 (1H, d, J/=2.2 Hz, H-2'), 6.89 (1H, d, /=8.3 Hz, H-
5%, 6.78 (1H, d, J=2.1 Hz, H-8), 6.74 (1H, s, H-3), 6.43 (IH,
d, /22.1 Hz, H-6), 5.06 (1H, d, /~7.5 Hz, anomeric H), 3.68
(1H, br d, /=11.0 Hz, H-6"a), 3.51~3.15 (4H, overlapped, H-
2", 3" 4" 5"), 3.44 (I1H, dd, J/~=11.0, 5.5 Hz, H-6"b); 1*C-
NMR (150 MHz, DMSO-d,) &: 182.16 (C-4), 164.72 (C-7),
163.19 (C-2), 161.97 (C-5), 157.19 (C-9), 150.20 (C4"), 146.03
(C3), 121.61 (C-1%), 11943 (C6), 11624 (C-5"), 113.78 (C-2)),
105.58 (C-10), 103.40 (C-3), 100.13 (C-1"), 99.78 (C-6),
94.99 (C-8), 77.39 (C-5"), 76.62 (C-3"), 73.35 (C-2"), 69.79
(C-4"), 60.86 (C-6"); ESI-MS m/z 449 [M + H]".

3,5-Dicaffeoylquinic acid (3) — Light brown powder;
'H-NMR (600 MHz, CD,0D) 8: 7.63 (1H, d, J=15.9 Hz, H-
3", 7.61 (1H, d, J=15.8 Hz, H-3), 7.11 (1H, d, J/=2.1 Hz,
H-5"), 7.08 (1H, d, J=2.1 Hz, H-5'), 6.99 (1H, dd, J=8.1, 2.1
Hz, H-9"), 6.97 (1H, dd, J=8.1, 2.1 Hz, H-9), 6.79 (2H, d,
J=8.1 Hz, H-8", H-8"), 6.43 (1H, d, /~15.9 Hz, H-2"), 6.33
(1H, d, /~15.8 Hz, H-2'), 5.57 (1H, td, /~10.4, 5.1 Hz, H-3),
5.40 (1H, dd, J=6.6, 3.3 Hz, H-5), 3.92 (1H, dd, J=9.8, 3.5
Hz, H4), 229 (1H, dd, /~15.3, 3.5 Hz, H-6ax), 2.15 (2H, m,
H-2), 2.09 (1H, m, H-6eq); *C-NMR (150 MHz, CD,0D)
8: 18021 (COOH), 168.04 (C-1), 167.55 (C-17, 148.11 (C-7"),
147.97 (C-7"), 14540 (C-3', C-3"), 14534 (C-6', C6"), 126.72
(C-4"), 12649 (C-4'), 121.56 (C-9"), 121.50 (C-9"), 115.09
(C-8", 115.04 (C-8"), 114.70 (C-2"), 114.22 (C-2'), 113.70
(C-5', 5™, 74.93 (C-1), 73.13 (C-5), 71.92 (C-4), 71.09 (C-3),
39.65 (C-2), 36.33 (C-6); ESI-MS m/z 515 [M-HT.

3,4-Dicaffeoylqunic aicd (4) — Light brown powder; 'H-
NMR (600 MHz, CD;0D) &: 7.60 (1H, d, J=15.9 Hz, H-3"),
7.53 (1H, d, J~15.8 Hz, H-3"), 7.03 (1H, d, /=2.1 Hz, H-5"),
7.01 (1H, d, J/=2.1 Hz, H-5"), 6.92 (1H, dd, J=8.1, 2.1 Hz,
H-9", 6.90 (1H, dd, J=8.1, 2.1Hz, H-9), 6.76 (1H, d, J=8.1 Hz,
H-8"), 6.75 (1H, d, J=8.1 Hz, H-8"), 6.28 (1H, d, /~15.9 Hz,
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H-2"), 6.21 (1H, d, J=15.8 Hz, H-2"), 5.72 (1H, td, J=10.3,
5.8 Hz, H-3), 5.12 (1H, dd, /=10.3, 3.1 Hz, H-4), 434 (1H,
dd, /=63, 3.2 Hz, H-5), 2.29 (1H, dd, /=14.9, 3.2 Hz, H-6a),
220 (2H, m, H-2), 2.02 (1H, dd, J=14.9, 5.9 Hz, H-6b); '*C-
NMR (150 MHz, CD,0D) &: 180.58 (COOH), 168.71 (C-1"),
168.64 (C-1), 149.61 (C-7', C-7"), 147.53 (C-3"), 147.35 (C-3"),
146.74 (C-6', C-6"), 127.75 (C-4"), 127.68 (C-4"), 123.09 (C-9,
C9"), 11647 (C-8', C-8"), 115.09 (C-2', C-2"), 77.57 (C-1),
77.32 (C-4), 70.87 (C-5), 69.65 (C-3), 40.99 (C-2), 38.97 (C-
6); ESI-MS m/z 515 [M-H]..

Chlorogenic acid (5) — Brown powder; 'TH-NMR (600 MHz,
CD,0D) &: 7.54 (1H, d, /15.5 Hz, H-3"), 7.02 (1H, d, J/~2.0
Hz, H-5"), 6.90 (1H, dd, J=8.0, 2.0 Hz, H-9"), 6.75 (1H, d,
J=8.0 Hz, H-8"), 6.25 (1H, d, J/=15.5 Hz, H-2"), 5.35 (1H, dt,
J=10.0, 5.0 Hz, H-3), 4.15 (1H, br d, J=2.5 Hz, H-5), 3.69
(1H, dd, J=9.5, 3.0, H-4), 2.14 (2H, dd, J=14.5, 2.5 Hz, H-2a,
H-6a), 2.01 (2H, m, H-2b, H-6b); *C-NMR (150 MHz, CD,0D)
&: 179.87 (COOH), 169.02 (C-1'), 149.47 (C-7), 146.90 (C-3),
146.74 (C-6'), 127.79 (C4), 122.93 (C-9'), 116.52 (C-8)), 115.48
(C-5), 115.19 (C-2'), 74.54 (C-1), 72.62 (C-3), 72.28 (C-4,
C-5), 40.14 (C-6), 38.60 (C-2); ESI-MS m/z 353 [M-HJ.
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Fig. 1. Chemical structures of the compounds 1-5.
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