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Discovery of ginsenosides from Ligusticum chuanxiong and its significance
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Abstract: Objective To investigate the chemical constituents of the rhizomes of Ligusticum chuanxiong and discuss the significance
of first discovery of ginsenosides from the plant. Methods The compounds were isolated and repeatedly purified by column
chromatographies such as macroperous resin, Sephadex LH-20, silica gel, and preparative TLC as well as semi-preparative RP-HPLC.
Their structures were elucidated by physicochemical properties, NMR, and MS spectral analyses. Results Three ginsenoside
compounds were isolated from the n-butanol extracts of rhizomes of L. chuanxiong, and their structures were identified as
(20S)-ginsenoside Rh, (1), (20R)-ginsenoside Rh; (2), and (20R)-ginsenoside Rg; (3). Conclusion Ginsenosides are isolated from the
genus Ligusticum (Umbelliferae) for the first time, it is of great significance for clarifying pharmacodynamic material basis of the
rhizomes of L. chuanxiong. These results also provide the reference data for further verifying the relevance of plant evolution and
traditional efficacy between L. chuanxiong and Panax ginseng.
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Fig.1 Structures of compounds 1—3

3 ZHEE

E 1. AETEE R AK; ESI-MS m/z: 661.4
[M+Na]"; "H-NMR (600 MHz, CsDsN) d: 5.35 (1H,
t, J = 7.2 Hz, H-24), 5.06 (1H, d, J = 7.8 Hz, H-1"),
4.56 (1H, brd, J = 12.0 Hz, H-6'a), 4.45 (1H, t, J =
10.8 Hz, H-6), 440 (1H, m, H-3), 428 (1H, m,
H-6'b), 4.24 (1H, m, H-4), 4.12 (1H, m, H-2"), 3.98
(1H, m, H-5"), 3.93 (1H, m, H-12), 3.55 (1H, m, H-3),

2.10 (3H, s, H-28), 1.68 (3H, s, H-26), 1.64 (3H, s,
H-27), 1.62 (3H, s, H-29), 1.42 (3H, s, H-21), 1.22
(3H, s, H-18), 1.05 (3H, s, H-19), 0.85 (3H, s, H-30);

BC-NMR (150 MHz, CsDsN) d: 131.2 (C-25), 126.7
(C-24), 106.5 (C-1'), 80.5 (C-6), 80.1 (C-3'), 79.0
(C-3), 78.6 (C-5"), 75.9 (C-2'), 73.4 (C-20), 72.3
(C-4"), 71.5 (C-12), 63.5 (C-6), 61.9 (C-5), 52.1
(C-14), 55.2 (C-17), 50.6 (C-9), 48.7 (C-13), 45.7
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(C-7), 41.5 (C-8), 40.8 (C-4), 40.1 (C-10), 39.8 (C-1),
36.2 (C-22), 32.5 (C-11), 32.2 (C-28), 31.7 (C-15),
28.4 (C-2), 27.5 (C-16), 27.2 (C-21), 26.2 (C-26), 23.4
(C-23), 18.1 (C-19), 18.1 (C-27), 17.8 (C-18), 17.2
(C-30), 16.8 (C-29). #¥E C-17. C-21. C-22 [Afk2E
FFeME (9 55.2, 27.2, 36.2), #ir C-20 TN S
R, LL K S SR E A ST, s e s
1R (205)-ANZS 21 Rhy.

WEY 2: ABTEEEHAKR; ESI-MS m/z: 661.4
[M-+Na]"; "H-NMR (600 MHz, CsDsN) &: 5.32 (1H,
t, J = 7.2 Hz, H-24), 5.07 (1H, d, J = 7.8 Hz, H-1"),
4.57 (1H, brd, J = 12.0 Hz, H-6'a), 4.48 (1H, t, J =
10.8 Hz, H-6), 440 (1H, m, H-3), 429 (1H, m,
H-6'b), 4.25 (1H, m, H-4"), 4.13 (1H, m, H-2"), 3.99
(1H, m, H-5"), 3.95 (1H, m, H-12), 3.55 (1H, m, H-3),
2.11 (3H, s, H-28), 1.71 (3H, s, H-26), 1.65 (3H, s,
H-27), 1.63 (3H, s, H-29), 1.41 (3H, s, H-21), 1.26
(3H, s, H-18), 1.08 (3H, s, H-19), 0.89 (3H, s, H-30);
BC-NMR (150 MHz, CsDsN) 8: 131.2 (C-25), 126.4
(C-24), 106.5 (C-1"), 80.5 (C-6), 80.1 (C-3'), 79.0
(C-3), 78.5 (C-5"), 75.9 (C-2"), 73.4 (C-20), 72.3
(C-4"), 71.3 (C-12), 63.5 (C-6'), 61.9 (C-5), 52.1
(C-14), 51.0 (C-17), 50.6 (C-9), 49.3 (C-13), 45.6
(C-7), 43.7 (C-22), 41.5 (C-8), 40.8 (C-4), 40.1
(C-10), 39.8 (C-1), 32.7 (C-11), 322 (C-28), 31.8
(C-15), 28.4 (C-2), 27.0 (C-16), 26.2 (C-26), 23.2
(C-21), 23.0 (C-23), 18.1 (C-19), 18.1 (C-27), 17.8
(C-18), 17.5 (C-30), 16.8 (C-29). ¥ C-17. C-21.
C-22 (AL R ME (0 51.0, 23.2, 43.7), #2758 C-20
TN R B, DA RSl 5 SR A — 5T,
WS EEY 28 (20R)-NZE1F Rhy.

&Y 3: ABTEEHKR;: ESI-MS m/z: 807.5
[M—+Na]"; "H-NMR (600 MHz, CsDsN) §: 5.40 (1H,
d, J= 7.8 Hz, H-1"), 5.32 (1H, t, J = 7.2 Hz, H-24),
4.96 (1H, d, J = 7.8 Hz, H-1"), 4.58 (1H, dd, J = 2.4,
11.4 Hz, H-6'a), 4.50 (2H, t, J = 3.6 Hz, H-3), 4.38
(2H, m, H-6'a, 6"a, ), 4.33 (1H, d, J = 8.0 Hz, H-2"),
4.27 (2H, m, H-6'b, 4'), 4.16 (2H, m, H-2', 3"), 4.13
(1H, m, H-3"), 3.94 (3H, m, H-12, 5, 5"), 3.31 (1H,
dd, J = 4.2, 9.5 Hz, H-4"), 1.72 (3H, s, H-26), 1.68
(3H, s, H-27), 1.42 (3H, s, H-21), 1.33 (3H, s, H-28),
1.14 (3H, s, H-29), 1.03 (3H, s, H-18), 1.01 (3H, s,
H-30), 0.85 (3H, s, H-19); “C-NMR (150 MHz,

CsDsN) §: 131.2 (C-25), 126.5 (C-24), 106.5 (C-1"),
105.6 (C-1"), 89.3 (C-3), 84.0 (C-2"), 78.8 (C-3"), 78.7
(C-5"), 78.6 (C-5"), 78.4 (C-3"), 77.6 (C-2"), 73.4
(C-20), 72.1 (C-4"), 72.1 (C-4"), 71.3 (C-12), 63.3
(C-6"), 63.1 (C-6"), 56.8 (C-5), 52.2 (C-14), 51.1
(C-17), 50.8 (C-9), 49.7 (C-13), 43.7 (C-22), 40.4
(C-8), 40.1 (C-4), 39.6 (C-1), 37.3 (C-10), 35.6 (C-7),
32.6 (C-11), 31.8 (C-15), 28.6 (C-28), 27.2 (C-16),
27.1 (C-2), 26.3 (C-26), 23.2 (C-23), 23.0 (C-21), 18.9
(C-6), 18.1 (C-27), 17.7 (C-30), 17.0 (C-29), 16.8
(C-19), 16.3 (C-18). & C-17. C-21. C-22 [fL2E
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. UL SR S S iE R A -, e s
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4 e
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