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WE: MW%EE 2 ( Euwpasorium adenophorum ) BIET 2B EE 12 Me &, HPREEZ
MBS - FAE A H LR AEEEY. Huh2- ZHEE-3, 4, 6, 1I- DEEHN
R-7-H, 7-HMMEFEE, ARER, THFH -O-3-MBEER. 5. 4- " 5E-3,
G- —HFERE_7-0-3-HEEEHELEE. 5, /-—82R_§ 7-_HEX _3_0-3-1t
MAEEEER, 3. 5. 4-=588 6, 7T- _HEEERSLED.
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Chemical Constituents from the Flowers of Eupatorium adenophorum

DING Zhi — Hui, GUO Yu - Bin, DING Jing — Kai
( Labovatory of Physochemisiry , Kawuning Institute of Botarny, The Chinese Academy of Sciences , Kunming 650206}

Absiract: A new sesquiterpenene lactone — eupetoranolide was isolated from the flowers of Eupatorium
adenophorum . Some known comporumds, 2 — acetoxy — 3, 4, 6, 11 — tetradehydrocadinen — 7 — one. 7 -
oxoagera phorone, kolavenol, eugenyl — O - § — D — glucopyminoside, 5, 4' — dihydrosy - 3, 6 -
dimethoxy — 7 - G - 3 - D - glucopyrancryflavonone, 5, 4' — dihydroxy - 6, 7 — dimethoxy -3 -0-3-D
— glucopyrenmoyflavonone, 3, 5, ¢’ — wihydroxy — 6, 7 - dimethoxyflavonone were also obtained. Their
structures were determined by spectroscopic evidence.

Key words: Eupatorium adenophorum i Compositae; Cedinene sesquiterpenocids: FEupatoranolide:
Kolavenol: Eugenvl - O - 3- D' - glucopyranoside; Flavanoids

ﬂ%&.’:‘._ ( Eupatorium adenophorum Spreng) AERMEZREFLERERHEY ., E&S
HE, OFREAAEARECSEY, BHERKREEEEIRS, CESEHETFERT
CESAE. BAEEAEN, ATEMESHEHET, SRHABBLFET FHEEE.
A REE MBI — Bt &, BETAFALRERADBHERER? RIXRIMBRET &
EHF2 4 SRS (EEHS, 1997), B EEYEBREHERS N# -
T, MEXF2 P RNSED T 215, BELEEST, B0 —FHHbRRaE
AR S —E EF 2 4EE (eupatoranolide) (1), 2- ZBEE -3, 4, 6. 11- %
S -7 - B (2 - acetoxy - 3, 4, 6. 11 — tetradehydiocadinan — 7 - one) (2), 7- BEFE

« ZHWE., sHEYAEMFRESRINA (96B0BIM)
BHREHE. 1999-01-25, 9N -05-6EERE
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B4 (7 - oxoageraphorone)} (3}, FRHIHEEE (kolavenol) (4), THEM - 0-3- M ZEH
. (eugenyl - O - 3 - D - glucopyranoside} (5), 5, 4 - —RBH -3, 6- “HEHK-7-0-8
- E R M (5, 4 - dihydroxy - 3, 6 — dimethoxy - 7 - 0 - 8 ~ D — glucopyra-
noxyflavonone} (6), 5, 4 - —BHE -6, 7-_HEE-3-0-p- /A EEEEMA (5,
4’ — dihydroxy - 6, 7 - dimethoxy — 3 - O — 8 — D — glucopyranoxyflavanone} {(7), 3, 5, 4' - =
BH-6, 7- —HERHEE (3.5, 4 - trihydroxy - 6, 7 - dimsthoxyflavonone) (8), & HiR
{9}, B-EHEF (10}, 3-#F bR (11) AT BB (12).

ka1 XEER, mp 182~ 184C, [al®5+173.7° (CHCL, ¢ 0.43) BAHRIER
F FAB - MS = HA4 T8 Fi&28 291.1606 {caled. for CyHz 0y, 291.1595). M'H #1°C NMR
8u2.09 (3H, s), 8 170.7, 21.1 U X ELMS HB A BT m/z230 (M* - CH;COOH) ] &l
BFPHE - TLBERAE"C NMR %58 5, 120.3, 164.2, 174.6 LR IR Foiff 1745
em ™AL EB GRS THE —4 o, B- FIEM - y- N, BT 1 ANRFEHLS
#.'HfMC NMR R ZSATHEIANFE, 249 TPR, 5 PMRERUE - =IRMAH
FRIFTE ., B % H 2D NMR % ("H - 'H COSY, NOESY, HMQC and HMBC) B2 #7 (%
1), BE 1 i BT854, HMBC 5P 5.170.7 1 6, 5.22 MY H- 2 SO X 518
mC-2 FHZBERRR,

B 1 49 NOESY 89 53-# ¢ 8 Fo A o s kb %454, NOESY i§ P H-5f H- 10
MHEXEXEERRA . BRAARAER, H-2 M H-lo, H-2 I H- 1R AFXEEERC
—2HNZBEREFPRR, AFRREHNME; H-7THMH-83, H-7H H-9MHXXA
"R INEIRVE, H-0fMH-7, H-9OF H- 10 MHEEXRET O EARR Y « B
£, B AHAWE, 1 AL ELEE S verocephol (Salmon er af , 1985) #H4il, 1
MEHMBERN 28- ZHBERE - (7o, 98H) -3, 6 (11) -fH - -12 (7) - HER,

ket s Heamk, S (M1290) RP°C NMRREHS TEH CxHu0, mz
139 R BT RS FHREFEER—TREMNEE.'H NMR %*C NMR #8545 THHF 50
2, BA=ECARXURBAE. A3C NMR DEPT B4 THH— 1 BE, FHil m:z 272
AR TFHTEREE—-FTKEELRNOBE LB TRIERA TERAFE. AT 4 HNHF
&Y. BHEIENSIT, HSHHX LB (Hobert et of , 1985; Misra et al , 1979), #
E4RRNMER, SNSEFATRAEEBREAYPIERD, EFHERFESER 4 W/PEHE
W ( Pieris rapae L.) AA—FZMIER G, Hubert e of (1985) HiRE TEALSYXIG
% [ ( Ana cephalotes (Formicidae, Atini)] B EEBER,

LEws ANHYGERNRTT, #HSEH XXM (Fuie e af , 1994, 1992; Mulkens e
al , 1988; Sawabe ez al , 1985) MEHEWH T E/B - 0-B- WM HEER, ks H
ERNEFEZREDDEE.

LIS 4
EBA AR SNE, B FREIE;'H NMR 2°C NMR fH Bruker AM - 400 #8-F #
@3t ME, 2DNMR A Bruker DRX - 500 @ S BB ILIR{U M E, TMS EF; MS B VG
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Table I 'H and "™C NMR data for 1
Powition  &c{ DEPT) B HMBC 'H- 'H COSY NOESY
1 29 8{CHy } 1.89 m Hao H-13,H-2,H- 10 H-13H-2,H-5,H-10
2.334d2.8, 155 HB H-la,H-2,H-10 H-la,H-2,H-10,H- 13
) 68,04 CH) 5.2 b 5.0 H-1p,H-4,H-15 H-la.H-13,H-15 H-la,H-1B,H-15
3 133.8(C) H-18,H-2,H-15
4 125 .4(CH) 5. R H-2,H-15 H-5H-I5 H-5H-7,H-13,H-15
5 38,1(CH) 3.5 bra H- 1z, H-13,H-4 H-4,H-10,H-15 H-la,H-4,H-10,H-13
6 164.2(C) H-4,H-13
7 74.5(CH) 4.7 m H-8z.H- 123 H~- 82, H-83,H-13 H-88,H-9
8 41.9{CHa) 0.98 m Ha H-14 H-7,H-83p,H-9 H-88,H-10
2.34 mH3 H-7,H-8a H-7,H-82,H-9,H- 14
¢ 27.4(CH) 2.13mHEa H-8a,H- 14 H-89:,H-10,H- 14 H-7,H-83,H-10,H- 14
10 35.6{CH) 1.4 m H-la,H-2,H-4,H-8a H-le,H- 13, H-5,H-9 H-1la,H- 13,H-5,H-14
1 120.3(C) H-11
12 174.6(C) H-13
13 8.210H,; ) 1.848 H-17 H-5
14 15.1(CH,) 0.9 d6.5 H-8a H-% H-13,H-5,H-10
15 20.3(CH) 1.71s H-4 H-4,H-5 H-2,H-4
CoH;  170.7(C) H-2,00CH;
COCH; 21, 1(CHy) .09 =

¥
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Autospec - 3000 B F i (XM F; IR A Bio Rad FTS Fif (LM F; ¥ 2K h UV - 210 Bk
HUNE; HEEHRE G RESHER (200-300 B) YHESEHAET) 47, 6&
HERFREE N E. Merck 2 F1BY Kieselgel 60 HF sy . 360

HEF=H 197 FIARARHABEE. THRHEK (5.4k) FRT H MeOH 87 4
K, BBEEBZENFREMABZ R KR AT ME (60-90C)., ZBLER. FTHEE
B, AMMRD (400g) SBKEEH, M (0-~%0C) - ZEIEWAEME 2
(15.164g), 9 (2.449¢), 11 (0.45¢) 13 MEE (1-3); BB | B2% A - G HE%
RE3TEE (1'-3"): BWE2USY% Al - EYBFAHTHEREZHE3 (1.633)
MeTEE FER1"-6), MBS I THE - _gHEAIBFNETH EHEZH
B4 (0.484g); HEBSH—LHEEEF 2%HE - £¥EMRE 1 (64me).

LBRZEERE Ay (158.7g) K HEN, MeOH - CHCL, BEE BB 6 (1.072¢), 7
(7.275g), 8 (0.332¢), 11 (52mg), 12 FI3-MEE (HE 17-3"); BE2H KD
ZHT 109% CHCL - MeOH B E1 5 (23mg); IET BT 5842 D - 101 JFL I 18 b 3 15 R 2
HEHr, MeOH - CHCL MR B 7 (2.554g).

&M 1 CrHn0,, TALEH (FE), mp 182~ 184C, [«]P%+173.7° (CHCL, «
0.43), IRV em~1. 1745, 1715, 1675, 1430, 1360, 1317, 1227, 1095, 1068, 1015 F1
978, B FEIE B F FABMS m/z: 291.1606 {C;7H,; 04, caled. 291.1596); EIMS m/z: 290
{M* ], 248, 230 [M* - CH,COOH] (100), 215, 174, 165, 159, 149, 131, 119, 105,
91, 77, 66, 55.'HFIBC NMR R#% 1.

kA% 2 CyHuO,, BREHRESE (AWM - WE), mp. 78~79.5C, [P+
137.0° {CHCL, ¢ 0.56), UVAMOHuy (&), 203 (7245}, 250.5 (7107); IR B em-!; 1715,
1667, 1598, 1420, 1360, 1230; EIMS m/z: 216 [M* - CliCOOH] (100}, 201 216 —
CH;_, 173, 161, 145, 131, 119, 105, 91, 77, 69, 55:'H NMR (CDCl;): & 0.92 (3H,
d, J=6.2Hz), 1.59 (3H, s, H-15), 1.78 (3H. s, H-12), 1.93 (3H, s, H-13), 1.99
(1H, m, H-8@), 2.05 {3H, s, COCH;}, 2.25 {lH, dd, J=1.4, 12.5Hz, H- le}, 2.30
(1H. m, H-9), 2.37 (1H, m, H — 8¢}, 3.53 (1H, brs, H-35), 5.14 {1H, bud, J=
4.7Hz, H-2), 5.20 (1H, s, H-4}; BCNMR (CDCL): 530.4 (C-1), 68.3 (C-2),
135.8 (C-3), 129.4 (C-4)}, 36.5 {C-5), 132.0 (C-6), 204.2 (C-7), 51.1 (C-8),
29.6 (C-9), 42.0 (C-10), 141.7 {C-11), 21.6 (C-12}, 23.0 (C-13), 20.0 (C~-
143, 21.1 (C-15), 170.6 {COCH,), 20.0 (COCH;), H&5Hk 2 - ZBE& - 3. 4, 6,
11 - MES A4S -7 - 8 (Shukla et of , 1986; Bohimann et af , 1977},

HEH3 CsHn0,, TEEME (Z8), mp73~75C. [«lf® +178.2° (CHCL, ¢
0.45), UV A¥Mnm (e): 243 (7605); TREE em™!; 1693, 1660, 1443, 1360, 1262, 1195;
EIMS m/z; 234 [M* ], 216, 192 [M* - C;Hy, Mclafferty], 164 [192 - CO;*, 136 [164 -
Ccol* (100, 150, 135, 121, 109, 91, 77, 69, 55;'"H NMR (CDCl;}: 80.87 {3H, d, ] =
6.5Hz, H-13), 0.92 (3H, d, J=6.0Hz, H-12), 0.98 (3H, d, J=6.3Hz, H- 14}, 1.68
(3H, s, H-15), 2.01 (1H, m. H-9), 2.11 (1H, m, H-8p), 2.18 (1H, m, H- 10},

v 4Lt

drd By
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2.25 (1H. m. H=8a}, 2.27 (1H, m, H-11), 2.32 (IH, m. H-6), 2.56 (1H, dd, J=
4.5, 16.6Hz, H-1p3), 2.74 (1H, dd. J=2.2, 16.6Hz, H-1a). 3.35 (lH, bs, H-5),
6.37 (1H, s, H-4);”C NMR (CDCL;); 8 41.7 (C~ 1}, 197.8 (C-2), 136.8 (C-13),
141.3 (C-4), 43.8 (C-5). 60.3 (C~-6), 210.4 (C-7), 50.3 (C-8), 33.2 {(C-9),
45.2 (C-107, 23.3 {C-11}, 19.9 (C-12), 19.0 (C~13), 22.5 (C-14), 15.7 {C~
15). H:'H NMR ¥ 530 (Bohlmann et af , 1981) #HIFF, R 7-HEFZH.

HEHW 4 CyHuO0, EERY, [o]f’ -53.0° (CHCL, c 3.50). Rul®em!,
3300, 1655, 1235, 1165, 1127, 998; EIMS mr/z: 290 [M* ], 272 [M* - H,0], 257, 189,
175, 161, 145, 133, 120, 107, 95 (1000, 83, 69, 55;'H NMR (CDCl,): &0.68, 0.96 (each
3H, s, H- 18, H-19), 0.77 (3H, d, J=6.0Hz, H~17), 1,55, 1.64 (each 3H, brs, H-
16, H-20), 4.10 (2H, d, J=6.8Hz, H-15), 5.16 (1H, bms, CH=C, H-3}, 5.36 (1H,
t, J=6.5Hz, CH=C, H-14}; *C NMR (CDClL): §18.3 (C-1),27.6 (C-2), 120.4 (C-
1), 144.9 (C-4),38.2 (C-5), 36.9 (C-6), 26.9 (C-7), 36.3 (C-8), 38.6 (C-
9), 40.5 (C- 10}, 36.8 {(C-11), 32.9 (C~-12), 140.9 (C-13), 122.9 (C - 14}, 59.5
(C-15), 16.5 (C-16), 15.9 (C-17), 17.9 (C-18), 20.0 (C-19), 183 (C-20),
H'H NMR #1858 (Misra ez af , 1979) #8%F,°C NMR $(38 53Xt (Hubert et af , 1985)
fHEF, RICPIHERE,

EMS CeHnO,, BEHE, [o]F*-27.5 (MeOH, c 0.18). UVNEMnm (&)
227.5 (5233). 276.5 (1772); TR ¥ cem~!. 3382, 1514, 1266, 1225, 1077, 1031; EIMS m/
z: 326 [M*], 164 [M* — GH,;o0s] (100), 149, 133, 121, 103, 91, 73, 57;'H NMR (DM-
S0). 83.27 (2H, d, J=6.7Hz, H-7), 3.42 (1H, dd, J=5.2, 11.8Hz, H-6"a}, 3.64
(1H. dd, J=1.8, 11.8Hz, H-6'b), 3.72 (3H, s, OMe}, 4.82 (1H, d, J=7.4Hz, H- 1"
a), 5.01 (1H, dd, J=1.9, 9.8Hz. H~9a), 5.04 (1H, dd, J=1.9, 17.0Hz, H-9b), 5.91
(1H, ddt, J=6.7, 10.1, 16.8Hz, H-8), 6.64 (1H, dd, J=2, 8.2Hz, H-5), 6.78 (1H,
d, J=2Hz, H- 3}, 6.97 (1H, d, J=8.7Hz, H-6);'°C NMR (DMS0O); & 144.9 (C- 1),
149.0 (C~2), 115.8 (C-3), 133.5 (C-4), 120.3 (C-5), 113.2 {C-6), 39.3 (C-
7}, 137.8 (C—-8)}, 115.3 (C-9), 55.7 (OCH;), 100.5 (C-1"), 73.2 (C~2'}, 76.9 (C
~3'),69.8 (C-4), 76.8 (C-5"), 60.7 (C-6"); HAEBEES XM (Fujita e al ,
1994, 1992;: Mulkens et af , 1988; Sawabe ez ol , 1985) ¥, WEHESA N TEHEER -0-3-
bt e T B PR A

LEW6 CuHyO,, HEH A (FE), mp 227 ~229C, UVAE mm (&) 228, 271,
339; TRV em~7. 3560 — 3020 (br), 1645, 1580, 1500 - 1400, 1350, 1280, 1220, 1120,
1050, 895, 800; EIMS m/z; 330 [M* — GgHy,s0s] (100}, 312, 301, 287, 269, 244, 165, 153,
121, 105, 93, 69; FABMS m/z: 491 (M- H]* (100);'H NMR (DMS0); 83.71 (3H, s, 3 -
OCH;), 3.89 (3H. s, 6-0CH,;), 5.48 (1H, d. J=6.8Hz, G~1H), 6.85 (1H, s, H-8),
6.86 (2H, d. J=8.0Hz, H-3%, H-5")}, 8.07 (2H, d, ] =8.4Hz, H~ 2", H-6"), 10.24
(1H, s, H-4'), 12.54 (1H, s, 5- OH);"”C NMR (DMSO): 3 158.7 (C~2), 133.3 (C-
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3), 177.8 (C-4), 151.8 {C-5), 131.8 (C-6). 156.7 (-7}, 91.3 {C-8), 151.4 {C
-9), 105.4 (C-10), 120.9 (C-1'), 130.9 (C-2", C-6), 115.1 (C -3, C-5),
16014 (C—-47), 101.0 (G—-1C). 74.2 (G-2C), 76.4 (G-3C), 69.9 (G-4C), 77.5 (G
—-5C), 60.9 (G-6C), 60.1 (6- OCH;), 56.5 (3—-OCHs;).. # 5, 4 - " HB#®_3, 6-
B -7 - 00— nihrm A E

AT CpuHyuOn, BEHS (PE), mp214~216C, HEEEES T (FHB
%, 1997) HfF, NS5, 4-"BE-6, T-“HEE-3-0-3-HHEHEFEEEE (I
6- FREHENER-7- PEM-3-0-7-dtmEEER ).

58 C HLO0, HasH (BE), mp 284 ~286C. UVAESHmm (e). 232, 256,
270, 362.5, 416.5; RS em~': 3480 - 3100 (br), 1640. 1580, 1540, 1470, 1355, 1300,
1270, 1200, 1160, 1010, 980; EIMS m/z: 330 [M*], 312, 301, 287, 269, 257, 244, 216,
197, 165, 153, 121, 105, 93, 77;'H NMR (DMSO); & 3.72 (3H, s, 7 - OCHy). 3.90 (3H,
s, 6- OCH;}, 6.86 (IH, s, H-8), 6.92 (2H, d, J=8.8Hz, H-3', H- 5'), 8.07 (2H, d,
J=9.2Hz, H-2", H-6"), 9.53 (1H, s. 3- OH). 10.20 (|H, s, 4 - OH), 12.42 (1H, s,
5-0H); "“CNMR (DMSO) &: 147.4 (C-2}. 135.7 (C~3), 176.1 (C-4). 151.6 (C
~5),131.3 {(C-6), 158.5 (C-7), 91.2 (C—-8), 151.0 (C-9), 104.4 (C-10), 121.6
(C-1"),129.6 (C-2', C-6"), 115.5 (C-3",C-5'),159.3 {(C-4), 60.1 (6-OCHy},
56,4 (7-0CHy)o N3, 5. 4 -=8%-6, 7- _FEHELH.

L&MW CpHO, BEFS (WE), mp 149~52C; HIR, MSE ST &M E
-, MESCHRES MR, BEHAT T, YELHRE,

L& 10 CypH,O, E@EEE (FHH), mp 138~ 140C; H IR, MSE Sixdk 3 51
B, MESSHEELEAEAR, BEBEARTH. hp-SHE.

&1 CuHpOs, HEBER, mp270~281C; HIR, MSESHE#EI-#H MRB
-, RIEASCHFEESER, BEESAR TR -85 b,

LEW12 CHO;. HEMERE em~!. 3000, 1713, 1697. 1405, 1295, 1195, 1160,
EIMS m/z; 100 [ M*], 83, 74, 55 (100); 'H NMR (CD;OD): & 2.56 (4H, &);:

BCNMR (CDyOD); 176.1 (C=0), 29.9 (CH;). X T ZEEHF,

e

W, THEM. THHE, 197 REFEIMERT (). SHAWIR. 1 (2 196~ 200
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WiRITHE (ZEENWR) Fik

(ZEAMTT) ERERYH AR LR INTEELRAENHZ —, PEHARBEHE.OCHTL
HEAWHEATANN. FRS2MCXEHEEAASERRN R UM TSREE.

AR FEHEAREAMES T CERN AR SRS EA K TR L mfaE; FXAYER
FrEMAARFEPHFHEUIRER,; BAETNRERFER . FIEAFTIRAERSE, T EEZETRE
REEDEER, ., BEH . TSR, SEMERAR,

FHHET. 2000 FEEHEN 120, SEEHMER (F) BTITRHE, R4S 6 - 11, mNITH,
WEHHELHEZADBEW, S0 T/ &F (SHi%), HEHLL. AHTRERIHERBHEYPTRN.

HESS . 630204 E1E: (DB71) 5150660 - 2422
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