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Study on chemical constituents of Eupatorium odoratum
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Abstract: Objective To study the chemical constituents in the aerial parts of Eupatorium odoratum. Methods The chemical
constituents in the aerial parts of E. odoratum were isolated by chromatography and identified by a comprehensive analysis of the
spectral data. Results From the ethanol extract in the aerial parts of E. odoratum, seven lignans and six other types of compounds
were isolated. The compounds were identified as (—)-pinoresinol (1), 7-mehtoxy-pinoresinol (2), (—)-olivil (3), cleomiscosin C (4),
(—)-medioresinol (5), (—)-syringaresinol (6), cleomiscosin A (7), aurantiamide acetate (8), tianshic acid (9), B-sitosterol (10),
3B-acetyloleanolic acid (11), ursolic acid (12), and f-daucosterol (13). Conclusion Compounds 1—9 and 11—12 are isolated from the
plants in Eupatorium L. for the first time, and compounds 1—7 are also the isolated lignans first from plants of Eupatorium L.
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KALE 2011 4ER AR SCE T, Zi bR
K& T HRIEEIZ Y € N Eupatorium odoratum L. 42
T, R (2011-7) IRERAE T JBBERL R 2% 224 B
kA=,
2 RESESE

TRI) AL F35r 12 kg, B )E H 95%
PRI 3 Ik, AHFREGH, WURRAF 2R
B AQUSTSAME, & PR LRI
30, 50 F120 go AR S RE AL B 2, A
THEE-BEIR L BE B EEVERE (92 1.9:2.8:2,6: 4.
1:1), 19414 Fr. 1~20. A Fr. 10 f1 Fr. 18 435
282 IEIRFE A% 5, A3EAEY) 10 (30 mg).
11 (15mg). 12 (10mg). 8 (7mg). - F L
R A AT (A% 3 B, — S e - AT ASH: 55 R ot (8
2. 713,604, 10D, 9414 Fr. 1~10. ¥ Fr.7
BEATRERCAE (B % o3 25, A hEE-TE e 40 (31 2) &%
FEVERL, 335 Fr. 7-1~7-13. H:rp Fr. 7-9 #7 i
i 44, 28 Sephadex LH-20 #fift, 194654 1 (20
mg); Fr. 7-12 Hritb 54 9 (15 mg). Fr. 8 #ATHE
HRFECOBE > 85, A hEE- N (3 0 2) SRR, 3
B 12 MY Fr 8-1~8-12. p5lfS2b&9 2 (10
mg). 3 (15 mg). 4 (25 mg). Wis; Fr. 10 HEATRE
JRAE LT 53 S, AT ISR 206 (4030101, 3
4) BEIEVEN, A33) 11 ANAr Fro 10-1~10-11. 73
AFEL S 5 (40 mg). 6 (30 mg) S 7 (20 mg).
TR C BRI A 2S5 13 (15 mg).
3 HMmEE

AW 1: S ER AR E K CHED . ESI-MS m/z:
357 [M—H]', 339 [M—Me]", 281, 265, 255.
'H-NMR (500 MHz, CDCl3) 6: 6.89 (2H, d, J = 2.2
Hz, H-2, 2'), 6.88 (2H, d, J = 8.1 Hz, H-5, 5), 6.81
(2H, dd, J = 8.1, 2.2 Hz, H-6, 6"), 4.73 (2H, d, J = 4.2
Hz, H-7, 7'), 3.09 (2H, m, H-8, §'), 4.24 (2H, dd, J =
9.2, 6.9 Hz, H-9a, 9'a), 3.87 (2H, dd, J = 9.2, 3.8 Hz,
H-9b, 9'b), 3.90 (6H, s, 3, 3’-OCH3), 5.57 (2H, brs, 4,
4-OH); "“C-NMR (125 MHz, CDCl;) d: 132.8 (C-1,
1), 108.4 (C-2, 2), 146.5 (C-3, 3'), 145.4 (C-4, 4"),
114.0 (C-5, 5'), 118.8 (C-6, 6'), 85.7 (C-7, 7'), 54.0
(C-8, 8"), 71.5 (C-9, 9'), 55.7 (-OCH3). LA E¥dk 53¢
BRIRE 8, WA (O-IaEE.

a2 BRIk f (AR . ESI-MS m/z:
387 [M—H]", 373 [M—Me]", 355 [M—Me—H,0] .
'H-NMR (500 MHz, CDCl;) d: 7.01 (1H, brs, H-2),

6.90 (1H, d, J = 7.8 Hz, H-5), 6.99 (1H, brd, J = 7.8
Hz, H-6), 3.30 (1H, q, J = 9.0 Hz, H-8), 4.09 (1H, dd,
J=9.0, 6.6 Hz, H-9a), 4.03 (1H, dd, J = 9.0, 1.8 Hz,
H-9b), 6.92 (1H, brs, H-2"), 6.88 (1H, d, J = 7.8 Hz,
H-5"), 6.83 (1H, dd, J=7.8, 1.8 Hz, H-6"), 4.45 (1H, d,
J=17.2Hz, H-7'), 3.02 (1H, ddd, J = 9.6, 6.6, 1.8 Hz,
H-8"), 3.79 (1H, t, J = 9.0 Hz, H-9'a), 3.06 (1H, dd, J =
9.6, 6.4 Hz, H-9'b), 3.93 (3H, s, 3-OCHj3), 3.90 (3H, s,
3-OCHj3), 5.64 (1H, s, 4-OH), 5.58 (1H, s, 4'-OH),
2.96 (3H, s, 7-OCHs). LA_F¥dhs b5 ek g — 2,
e A 2 O T- TSI 2

a3 AERRRE: & (N . ESI-MS m/z:
375 [M—H]’, 360 [M—H—Me]", 345 [M—H—
2Me]", 327 [M—H—2Me—H,0] . 'H-NMR (500
MHz, CDCl;) d: 7.00 (1H, d, J = 1.2 Hz, H-2), 6.86
(1H, d, J= 7.8 Hz, H-5), 6.85 (1H, dd, J= 7.8, 1.2 Hz,
H-6), 4.69 (1H, d, J = 7.9 Hz, H-7), 2.48 (1H, dd, J =
7.5, 5.8 Hz, H-8), 3.95 (1H, ddd, J = 11.0, 7.2, 4.3 Hz,
H-9a), 3.82 (1H, ddd, J = 11.0, 5.2, 5.1 Hz, H-9b),
6.81 (1H, d, J= 1.9 Hz, H-2"), 6.87 (1H, d, J= 8.1 Hz,
H-5"), 6.77 (1H, dd, J = 8.1, 1.9 Hz, H-6"), 3.05 (1H, d,
J =13.8 Hz, H-7'a), 2.94 (1H, d, J = 13.8 Hz, H-7'b),
391 (1H, d, J = 9.2 Hz, H-9'a), 3.67 (1H, d, J = 9.2
Hz, H-9'b), 3.89 (3H, s, 3-OCH;), 3.88 (3H, s,
3-OCHj3), 5.61 (1H, s, 4-OH), 1.64 (1H, brt, J = 4.3
Hz, 9-OH), 5.57 (1H, s, 4-OH), 2.22 (1H, s, 8'-OH);
BC-NMR (125 MHz, CDCl3) d: 133.8 (C-1), 108.7
(C-2), 146.8 (C-3), 145.4 (C-4), 114.1 (C-5), 119.3
(C-6), 83.2 (C-7), 59.0 (C-8), 60.7 (C-9), 128.2 (C-1"),
112.8 (C-2"), 146.6 (C-3"), 144.7 (C-4"), 114.5 (C-5"),
122.9 (C-6'), 39.2 (C-7"), 81.3 (C-8'), 77.0 (C-9"), 55.9
(3-OCH3), 56.0 (3'-OCHj). LA & %dsi 15 ek s —
HO, WEEA 3N (O)-HMIIEE.

a4 AEEtsh CAED . ESI-MS m/z: 417
[M+H]', 399 [M—OH]’, 387 [M—H—CO]’, 367,
'H-NMR (500 MHz, CDCl;) 6: 6.33 (1H, d, J = 8.0
Hz, H-3), 7.63 (1H, d, J = 8.0 Hz, H-4), 6.54 (1H, s,
H-5), 6.68 (2H, s, H-2', 6), 5.04 (1H, d, J = 8.1 Hz,
H-7), 4.10 (1H, dt, J = 8.3, 3.8 Hz, H-8'), 3.58 (1H,
brt, J = 10.0 Hz, H-9'a), 3.96 (1H, brd, J = 11.3 Hz,
H-9'b), 2.15 (1H, brt, J = 7.6 Hz, 9'-OH), 5.61 (1H, s,
4'-OH), 3.89 (3H, s, 6-OCH3), 3.91 (6H, s, 3', 5
OCH3); "*C-NMR (125 MHz, CDCl;) 6: 160.6 (C-2),
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114.2 (C-3), 143.8 (C-4), 100.3 (C-5), 146.0 (C-6),
137.4 (C-7), 131.8 (C-8), 138.3 (C-9), 111.7 (C-10),
126.1 (C-1'), 104.4 (C-2', 6), 147.4 (C-3', 5'), 135.7
(C-4"), 76.8 (C-7"), 78.3 (C-8"), 61.2 (C-9"), 56.5 (3', 5'-
OCH3), 56.3 (6-OCHs). L % 5 e —a,
W et B 4 HRRFKE C.

&M s BRIk & CAED . ESI-MS m/z:
389 [M+H]", 371 [M—OH]’, 353 [M-+H—2H,0]’,
265, 235, 205, 'H-NMR (500 MHz, CDCls) &: 6.58
(2H, s, H-2, 6), 471 (1H, d, J = 4.7 Hz, H-7), 3.09
(2H, m, H-8, 8'), 4.27 (1H, dd, J = 8.9, 6.8 Hz, H-9a),
3.89 (1H, m, H-9b), 6.89 (1H, brs, H-2'), 6.88 (1H, d,
H-5'), 6.81 (1H, dd, J = 8.0, 0.9 Hz, H-6'), 4.74 (1H, d,
J =143 Hz, H-7"), 3.09 (2H, m, H-8, 8"), 4.24 (1H, dd,
J=8.7, 6.6 Hz, H-9'a), 3.89 (1H, m, H-9'b), 3.89 (9H,
s, 3, 5, 3-OCH3), 5.48 (1H, s, 4-OH), 5.58 (1H, s,
4-OH):; "C-NMR (125 MHz, CDCL) §: 132.1 (C-1),
102.7 (C-2, 6), 147.2 (C-3, 5), 134.3 (C-4), 85.8 (C-7),
54.4 (C-8), 71.9 (C-9), 132.9 (C-1'), 108.6 (C-2"),
146.7 (C-3"), 145.3 (C-4'), 114.3 (C-5"), 118.9 (C-6'),
86.1 (C-7"), 54.1 (C-8"), 71.6 (C-9"), 56.4 (3, 5-OCHj),
56.0 (3'-OCHs). Lk F¥dhs 55 3cikios —51™, %
YIS N (o)-FEATB M -

G 6. FORRE i (AR . ESI-MS m/z:
419 [M+H]', 401 [M—OH]", 383 [M+H—2H,0]",
265, 235, 205. HE7# R 5G4 5 RARERL A
Xt T AR 2 1 AN 4L . "H-NMR (500 MHz,
CDCls) d: 6.56 (2H, brs, H-2, 2), 471 (2H, d, J = 4.2
Hz, H-7, 7'), 3.08 (2H, m, H-8, 8'), 4.26 (2H, dd, J =
9.2, 6.8 Hz, H-9a, 9'a), 3.89 (2H, dd, J = 9.2, 3.6 Hz,
H-9b, 9'b), 3.87 (-OCH3), 5.56 (2H, s, 4, 4'-OH);
BC-NMR (125 MHz, CDCl3) 6: 131.2 (C-1, 1), 102.6
(C-2, 2'), 147.1 (C-3, 3), 1342 (C-4, 4'), 86.0 (C-7,
7", 54.2 (C-8, 8), 71.7 (C-9), 56.3 (-OCH3). DL L%
Pk — 8, WSt Em 6 h (-1 &
W o

& 7. AEEdE GAED. ESI-MS m/z: 387
[M+H]', 409 [M+Na]", 425 [M+K]", 362 [M+H—
Me]". 'H-NMR (500 MHz, CDCl3) d: 6.30 (1H, d, J =
9.6 Hz, H-3), 7.92 (1H, d, J = 9.6 Hz, H-4), 6.88 (1H,
s, H-5), 6.99 (1H, d, J= 1.8 Hz, H-2'), 6.78 (1H, d, J =
8.4 Hz, H-5"), 6.84 (1H, dd, J = 8.4, 1.8 Hz, H-6'),
495 (1H, d, J = 7.8 Hz, H-7"), 4.28 (1H, m, H-8"),

3.34 (1H, m, H-9'a), 3.64 (1H, m, H-9'b), 3.75 (3H, s,
6-OCHs), 3.74 (3H, s, 3'-OCHs), 5.04 (1H, s, 9'-OH),
9.17 (1H, s, 4-OH); "“C-NMR (125 MHz, CDCL) 6:
160.4 (C-2), 113.6 (C-3), 145.2 (C-4), 101.2 (C-5),
145.7 (C-6), 137.5 (C-7), 132.1 (C-8), 138.5 (C-9),
111.7 (C-10), 127.1 (C-1'), 112.4 (C-2'), 148.0 (C-3"),
147.7 (C-4'), 115.8 (C-5"), 121.2 (C-6"), 76.7 (C-7"),
783 (C-8), 60.3 (C-9'), 562 (6-OCH;), 56.3
(3'-OCHz)o L E¥ed 5 scikafi — 3™, #e%eit
G T HRRFER A,

Ew 8: FEPARZ: & (NI . ESI-MS m/z:
445 [M+H]", 467 [M+Na]", 483 [M+K]". '"H-NMR
(500 MHz, CDCl3) 6: 2.01 (3H, s, H-1), 3.91 (1H, dd,
J=114,4.8 Hz, H-3a), 3.79 (1H, dd, J=11.4, 4.2 Hz,
H-3b), 4.33 (1H, m, H-4), 5.87 (1H, d, J = 9.0 Hz,
H-5), 4.74 (1H, dd, J = 7.8, 1.8 Hz, H-7), 6.70 (1H, d,
J = 7.8 Hz, H-8), 3.21 (IH, dd, J = 6.0, 7.8 Hz,
H-10a), 2.73 (1H, dd, J = 13.8, 6.4 Hz, H-10b), 2.73
(2H, dd, J=13.8, 7.2 Hz, H-11), 7.69 (2H, brd, J = 7.2
Hz, H-2', 6), 7.27 (2H, d, J = 7.2 Hz, H-3', 5'), 7.43
(1H, d, J = 7.8 Hz, H-4"), 7.22 (2H, brd, J = 8.4 Hz,
H-2", 6"), 7.15 (3H, m, H-3", 4", 5"), 7.05 (2H, brd,
J=6.6 Hz, H-2"", 6", 7.13 (3H, m, H-3"", 4", 5"");
BC-NMR (125 MHz, CDClL;) 6: 20.8 (C-1), 170.7
(C-2), 64.5 (C-3), 49.4 (C-4), 170.1 (C-6), 54.9 (C-7),
167.0 (C-9), 38.4 (C-10), 37.4 (C-11), 133.6 (C-1'),
128.6 (C-2', 6'), 128.7 (C-3', 5"), 131.9 (C-4"), 136.6
(C-17), 129.2 (C-2", 6"), 128.7 (C-3", 4", 6"), 136.6
(C-1"), 129.1 (C-2", 6'"), 128.7 (C-3", 5", 126.7
(C-4"y. DA EXlR 5 Sk —5, Mot s
Y 8 A 4 (RN IS

EW9: AEE (NED. ESI-MS m/z: 329
[M—H]", 229, 211, 'H-NMR (500 MHz, acetone-ds)
5:2.27 (2H, t, J= 7.5 Hz, H-2), 1.58 QH, q, J = 7.5
Hz, H-3), 1.31 (2H, m, H-4), 1.30 (2H, m, H-5), 1.49
(4H, m, H-6, 7), 4.05 (1H, q, J = 5.9 Hz, H-8), 5.72
(1H, dd, J = 15.5, 5.7 Hz, H-9), 5.66 (1H, ddd, J=
15.5, 6.2, 0.7 Hz, H-10), 3.84 (1H, t, J = 6.2 Hz,
H-11), 3.34 (1H, ddd, J = 8.2, 6.2, 2.1 Hz, H-12),
1.40~1.60 (10H, m, H-13~17), 0.87 (3H, t, J = 7.1
Hz, 18-CH;);: "*C-NMR (125 MHz, acetone-dg) o:
174.6 (C-1), 34.1 (C-2), 25.6 (C-3), 29.7 (C-4), 30.2
(C-5, 6), 38.4 (C-7), 72.1 (C-8), 136.6 (C-9), 130.5
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(C-10), 76.2 (C-11), 75.2 (C-12), 33.5 (C-13), 32.7
(C-14~16), 23.3 (C-17), 14.3 (C-18). DL E¥¥5 53¢
kARG — 3, MR A 9 R .

EY 10: AEErE CAED. 5 B-4 B BT
ML, 3 FPRIF RS T BE AU & R E A
A, WG 10 2 -1 (S I

a1 AERARE A (BER 20D .
ESI-MS m/z: 499 [M+H]", 456. "H-NMR (500 MHz,
CDCl;) 6: 1.61 (1H, m, H-le), 1.05 (1H, m, H-1a),
1.63 (2H, m, H-2), 4.50 (1H, brdd, J = 8.6, 7.1 Hz,
H-3), 0.84 (1H, d, J = 11.0 Hz, H-5), 1.52 (1H, m,
H-6a), 1.38 (1H, m, H-6¢), 1.47 (1H, m, H-7a), 1.30
(1H, m, H-7e), 1.57 (1H, m, H-9), 1.89 (2H, m, H-11),
5.29 (1H,J=3.3 Hz, H-12), 1.72 (1H, d, J = 13.6, 3.8
Hz, H-15a), 1.08 (1H, m, H-15¢), 2.00 (1H, d, J =
13.6, 3.8 Hz, H-16a), 1.63 (1H, m, H-16¢), 2.82 (1H,
dd, J=13.6, 4.1 Hz, H-18), 1.63 (1H, m, H-19a), 1.16
(1H, m, H-19¢), 1.35 (1H, m, H-21a), 1.22 (1H, m,
H-21e), 1.78 (1H, m, H-22a), 1.58 (1H, m, H-22¢),
0.86 (3H, s, 4a-CH3), 0.84 (3H, s, 4e-CHs), 0.78 (3H,
s, 8-CH3), 0.95 (3H, s, 10-CH3), 1.14 (3H, s, 14-CHs),
0.92 (3H, s, 20-CH3), 0.94 (3H, s, 20-CH3), 2.05 (3H,
s, 3-Ac); “C-NMR (125 MHz, CDCl3) 6: 37.9 (C-1),
27.7 (C-2), 81.0 (C-3), 37.4 (C-4), 55.1 (C-5), 17.9
(C-6), 32.4 (C-7), 39.2 (C-8), 47.4 (C-9), 36.7 (C-10),
23.1 (C-11), 122.6 (C-12), 143.3 (C-13), 41.3 (C-14),
27.3 (C-15), 22.7 (C-16), 46.4 (C-17), 40.9 (C-18),
45.5 (C-19), 30.4 (C-20), 33.5 (C-21), 32.1 (C-22),
16.2 (4a-CHj), 27.9 (4e-CH;), 16.6 (8-CHs), 15.2
(10-CH3), 25.7 (14-CH3), 32.8 (20-CHj3), 23.3
(20-CH3), 21.0, 170.9 (3H, s, 3-Ac), 182.4 (17-
COOH). A ¥ b5 ek — 8™, e s
Y11y 3B- LR

&Y 12 AERACRE A CRED. ESI-MS
mlz: 457 [M+H] . 'H-NMR (500 MHz, CDCl;) 4
1.64 (1H, m, H-1e), 0.99 (1H, m, H-1a), 1.58 (2H, m,
H-2), 3.22 (1H, brdd, J = 11.3, 4.2 Hz, H-3), 0.72 (1H,
d, J=11.0 Hz, H-5), 1.53 (1H, m, H-6a), 1.36 (1H, m,
H-6¢), 1.74 (1H, m, H-7a), 1.67 (1H, m, H-7e), 1.50
(1H, m, H-9), 1.92 (2H, m, H-11), 5.25 (1H, J = 3.5
Hz, H-12), 1.87 (1H, m, H-15a), 1.09 (1H, m, H-15¢),
2.01 (1H, m, H-16a), 1.66 (1H, m, H-16¢), 2.19 (1H,
d, J=11.0 Hz, H-18), 1.33 (1H, m, H-19), 1.01 (1H,

m, H-20), 1.51 (1H, m, H-21a), 1.31 (1H, m, H-21e¢),
1.728 (1H, m, H-22a), 1.67 (1H, m, H-22¢), 0.77 (3H,
s, 4a-CH3), 0.99 (3H, s, 4e-CH3), 0.79 (3H, s, 8-CH3),
0.93 (3H, s, 10-CH3), 1.08 (3H, s, 14-CH3), 0.86 (3H,
s, 19-CHs), 0.94 (3H, s, 20-CH3); "“C-NMR (125
MHz, CDCls) d: 38.6 (C-1), 27.2 (C-2), 79.1 (C-3),
38.7 (C-4), 55.2 (C-5), 18.3 (C-6), 33.0 (C-7), 39.5
(C-8), 47.5 (C-9), 37.0 (C-10), 23.3 (C-11), 125.9
(C-12), 137.5 (C-13), 42.0 (C-14), 28.0 (C-15), 24.0
(C-16), 47.9 (C-17), 52.7 (C-18), 39.1 (C-19), 38.8
(C-20), 30.6 (C-21), 36.7 (C-22), 15.6 (4a-CHj3), 28.1
(4e-CH;), 17.1 (8-CH3), 15.5 (10-CH3), 23.6
(14-CH3), 17.0 (19-CH3), 21.2 (20-CH;), 182.4
(17-COOH). A F¥ffi 5 Scikahis —5", #ke
AW 12 H 59508

AW 13 R AR [ AR (SR £ - Molish
SN PHYE, 10%6R R £ B v s 25 i3 i R 41
L5 -8 MRS, 3 FIRETT RS N B s A
0 RE(EIIMN], W& 13 0 B-ilEr M.
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PRGN 48 h, BN T8 B A0 B B I v
Ve, H R A AT R A 3.73%~7.48% ([A]% Kk i
NG AL BEAE T RN 24.71%~83.61%), {H 5
PSP IC AR, HE AT BE R 40 M BE s
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