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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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KHLE Eupatorium odoratum L. NHFHEEE
ZAPERANEY), EREFESM T R R
JUVES 2 FE S S (PUREHD SFkb. KL AR,
7 E IRt BB R gl HATHORE b fif+s .
WA R T, FEA T AT S e
Je R AN Rt BUAR 2 EE 2R YR B R
(R I) BAT A AT i KA e (5
AJERB . WRERTEOIEE, FERr ek O a ol
{H IR ARG AL 2F o 9T B 2 BETE PR 9T 1 Y
AR WARIE o IR AN R G B RBLE 422 157

Ui HEA: 2012-08-10

SFHAED T BA SR sy, 6T EAESIA
PSRN AP LRI R ZRF R A&
15 BA R i
1 X5

Bruker Avance—500 ({2 [E| Bruker /A ] ) Fll Varian
Unity Inova 5004% il 34 A% (3£ [H Varian 2 #])
Vacuum Generators ZAB—HSH it (JEFE VG2
Al RO (O R (300~400H ) ¥92%
SR L) A )R BN 10% HaS04 4
MLV, M55 e AR R

E&TH: MIEATTEEEERMIA (2011172); FHLERIR S RFEQH LR TRIIE (2011403)
EEBN: £ 8 (1991, &, IR, FIbERIKY: 2010 ZARA:, WFERIR =0 EE Bo (143 B 2lidk S 540 % e i 5%
«BIHMEE L Tel: (0311)86265634  E-mail: shigingwen@hebmu.edu.cn

FKUBIE  Tel: (0311)86265634  E-mail: zhang-manli@163.com



© 2352

¢ 3% Chinese Traditional and Herbal Drugs 3% 43 % 2% 12 8§ 20124 12 A

KHLEE 2011 4FR A RE SCE T, & dbE R
K22 T RIEEF Y € N Eupatorium odoratum L. 4
B, FEah (2011-7) BLORAE TG B RER 2% 25 27 Bt
EFRARE
2 RESESE

TR RHLEC I F3E5 12 kg, B )E H 95%
CERIFIEE 3 R, G IFHRIGE, IR G153 20
Ho FBUGHAME . S P LRBSR B
30, 50 120 go Ay 2 E AT A% 5, A
THER-T PR SR LT (911,912,812, 6: 4,
1:1), 15414 Fr. 1~20. Hh Fr. 10 F1 Fr. 18 235
22 PRI 0% 3 25, 1334654 10 (30 mg).
11 (15mg). 12 (10mg). 8 (7mg). & Tk
Rr A FENRFE A5 5, S Be- I BB P e (8 -
2. 7:3. 64,11, B44 Fr. 1~10. ¥ Fr. 7
WATRERCAE (OS2 B, 1 VA IE-TE 1R Ol (3 0 2) 4%
JEVERL, 38R Fr. 7-1~7-13. Hp Fr. 7-9 #rih
FI{G 1A, 24 Sephadex LH-20 4k, 4644 120
mg); Fr. 7-12 Hitifb &9 9 (15 mg). Fr. 8 #ATHE
W AE LT 5 25, A k- (302D SRR, 19
B 12 ML) Fr. 8-1~8-12. 545514k &491 2 (10
mg). 3 (15 mg). 4 (25 mg). Wis; Fr. 10 BEATHE
AT AT 5 B, A K- TR LR (4 2301015 3¢
4) BREEVEG, 4330 11 N> Fro 10-1~10-11. 43
MAFEIEL A 5 (40 mg). 6 (30 mg) K& 7 (20 mg).
TR SR A A RAY 13 (15 mg).

3 GHMEE

G 1 R AR A4 CHEED . ESI-MS m/z:
357 [M—H]", 339 [M—Me]", 281, 265, 255,
'H-NMR (500 MHz, CDCL3) &: 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, 8'), 424 (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;) 6: 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 F¥¥E 5
phabiE S, WAL (-

Ew 2. ARG S CNED . 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-OCH3), 5.64 (1H, s, 4-OH), 5.58 (1H, s, 4"-OH),
2.96 (3H, s, 7-OCHs). LA L¥# 5 Scikap i —2,
WA 2 T-FRASEA 2 .

tEW 3: AEkRkEs & (T .. 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, CDCl3) 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),
3.91 (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-OCHj;), 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, CDCly) 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'-OCH3). LA L5 SCkRiE —
HO, WSEENAW 3N ()-HIHIR .

EY 4. AEEr s CGAED. 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;) J: 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
OCHs), 56.3 (6-OCH;z). DA_F$icds 5 scmikdian —a",
W EAY 4 R C.,

a5 FEkRRE iy CARD . ESI-MS m/z:
389 [M+H]", 371 [M—OH]", 353 [M+H—2H,0]",
265, 235, 205, 'H-NMR (500 MHz, CDCl3) J: 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=28.7, 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, CDCls) 6: 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). LA F3d b5 scmkios —80, s
EEY S N (o)-FEATB A -

& 6. FRRRE i CAED . ESI-MS m/z:
419 [M+H]', 401 [M—OH]", 383 [M+H—2H,0]’,
265, 235, 205. HE1i 5G4 5 RARRL A
X3 T AU 2 1 AN 4E 2 . "TH-NMR (500 MHz,
CDCly) 6: 6.56 (2H, brs, H-2, 2), 4.71 (2H, d, J = 4.2
Hz, H-7, 7'), 3.08 (2H, m, H-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 (-OCH;), 5.56 (2H, s, 4, 4'-OH);
C-NMR (125 MHz, CDCl3) &: 131.2 (C-1, 1), 102.6
(C-2, 2, 147.1 (C-3, 3'), 134.2 (C-4, 4'), 86.0 (C-7,
7", 54.2 (C-8, 8", 71.7 (C-9), 56.3 (-OCH3). Ll _E%f
i 5 ScakabE 8, Wt a6 h (-1
PR o

& 7. AEEE 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-OCHs3), 3.74 (3H, s, 3-OCHs3), 5.04 (1H, s, 9-OH),
9.17 (1H, s, 4-OH); "C-NMR (125 MHz, CDCl;)
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'),
78.3 (C-8), 603 (C-9), 562 (6-OCH;), 56.3
(3'-OCH3). LA ¥ 5 ek — 5™, s efe
G T HRREE A

a4 8: PR Z: i (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=11.4, 4.8 Hz, H-3a), 3.79 (1H, dd, J= 11.4, 42 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, CDCl3) 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 Sckapis— 5, ety
W 8 by (Bl I s

EY9: Atstih CAND. ESI-MS m/z: 329
[M—H]", 229, 211. 'H-NMR (500 MHz, acetone-dg)
5:2.27 (2H, t, J = 7.5 Hz, H-2), 1.58 (2H, 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). LI ¥ 5
kARG — 3, MR A Y 9 R .

EY 10: AEErE CGRRD. 5 B-4 8 BT
O IL R, 3 PRI RS F B & R EIAA
A, WG 10 4 -4

EY 11 B ARE A (BER LH8ED.
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-CHs), 0.84 (3H, s, 4e-CH3), 0.78 (3H,
s, 8-CHz), 0.95 (3H, s, 10-CH3), 1.14 (3H, s, 14-CH3),
0.92 (3H, s, 20-CH3), 0.94 (3H, s, 20-CH3), 2.05 (3H,
s, 3-Ac); "C-NMR (125 MHz, CDCl;) 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-CH3), 23.3
(20-CH3), 21.0, 170.9 (3H, s, 3-Ac), 182.4 (17-
COOH). L ¥ 5 ek — 8™, e s
Y11 4 3B- LB -

EY 12 AERACRE A CGRED. ESI-MS
mlz: 457 [M+H]". '"H-NMR (500 MHz, CDCL) &:
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-7¢), 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-CHz), 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-CH;), 0.94 (3H, s, 20-CH3); “C-NMR (125
MHz, CDCls) 8: 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-CH3), 28.1
(4e-CH3), 17.1 (8-CH3), 15.5 (10-CH3), 23.6
(14-CH3), 17.0 (19-CH3), 21.2 (20-CHj), 182.4
(17-COOH). LA E¥#hs 5 3cikp i —5(, #%se
WA 12 T2 950K

AW 13 R AR [ AR (BE R 158D - Molish
B, 10%00 B2 £ B i W05 25 I #4 i SR 4T 0
5 B-tHE MRS, 3 PRI RS N BT
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NGB W 4 iRk (HOC-21) AW £ 1% 58
ZAfakk (U251SP Al T-98). Al 4n itk (PC-6).
Nt P b B s A AR (QG-56) A JH- ¥ 4il B i
(HLE). ANEAEZERHEAMEK (MM1-CB il HMV-1)
SN A PR R S B AR PTG . &5, A
W11 A& TR FE A 100 pg/mL 55 BH 6 BRI AT Ak
PRGN 48 h, SR T2 BN B A
P, LR A BRA TS R 3.73%~7.48% ([F) 55K
NI AL LIS N 24.71%~83.61%), {HILIAH
PSP IC T AR, R AT BE Ok 41 M BE e
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