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Chemical constituents from aerial parts of Eupatorium odoratum
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Abstract: Objective To study the chemical constituents in the aerial parts of Eupatorium odoratum. Methods The compounds were
isolated and repeatedly purified by chromatography on silica gel, MCI, RP-18, and Sephadex LH-20 columns, and their structures were
elucidated on the basis of spectral analyses. Results Twenty compounds were obtained and identified as odoratin (1), kaempferol (2),
kaempferol-4’-methyl ether (3), quercetin (4), dillenetin (5), isorhamnetin (6), luteolin-4-methyl ether (7), 3, 4'-dihydroxy-5, 6,
7-trimethoxyflavone (8), scutellaretin tetramethyl ether (9), acacetin (10), isosakuranetin (11), 4'-hydroxy-5, 6, 7-trimethoxy-
flavanone (12), 5, 6, 7, 4'-tetramethoxyflavanone (13), dihydrokaempferide (14), aromadendrin-7, 4’-dimethyl ether (15), naringenin-
7, 4'-dimethyl ether (16), 5, 6, 7-trihydroxy-4'-methoxyflavanone (17), 5, 6, 7, 3', 4’-pentamethoxyflavanone (18), 1-glycerol-
hexadecylate (19), and B-sitosterol (20), respectively. Conclusion Compounds 6—9 and 16—19 are obtained from the plant for the
first time.
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AJR L -4-H R (luteolin-4'-methyl ether, 7). 3,
'-35, 6, 7- = AL (3, 4'-dihydroxy-5, 6,
8) . B & & MY Ak
( scutellaretin tetramethyl ether, 9). 4 & W %
(acacetin, 10). 74t 2 (isosakuranetin, 11). 4'-
Fa2E-5, 6, 7-— WKL Sl (4'-hydroxy-5, 6, 7-
trimethoxyflavanone, 12). 5,6, 7, 4'-PY 4 JE o b
il (5, 6, 7, 4-tetramethoxyflavanone, 13). &1l
##% (dihydrokaempferide, 14). FRFHR-7,4'- -
fif (aromadendrin-7, 4'-dimethyl ether, 15). #if7 %-
7,4-—Hlf (naringenin-7, 4'-dimethyl ether, 16).
5,6, 7-— k- 4- AL E L (5, 6, 7-trihydroxy-
4'-methoxyflavanone, 17). 5,6, 7,3, 4'- 1. 4 k3%
LEld (5, 6,7, 3", 4-pentamethoxyflavanone, 18). IF
TSR a-H MR (1-glycerol-hexadecylate, 19).
B-75 5§l (B-sitosterol, 20). HH{L54) 6~9. 16~
19 B4 E XM TED) 4y B AT 2.
1 {EEFNkAY

VG Autospec—3000 5t {; API QSTAR
Pulsar JAHPYARAT ®ATINA)J5Ti54%; Bruker AM—
400 FI Bruker DRX—500 AU F A% LR FEEA
WHERR (200~300 HO R E (A% GF254 54
WS . /ML MCI CHP-20 2 H
A=A A F )7 s Sephadex LH-20 s
Pharmacia 22 )7 il ; SO (Rl RP-18 (40~
63 um) A4 Merck 2 w77l S BT AR A 73
Mradi.

FEYIFE S 2011 4F 3 HR B =/ 8 PUXUREN, tH
o R Bt P8 XU AN Rty AR ) el 1 R eIt 5T 08 4
9 KHLE. Eupatorium odoratum L. WML EiB47 .
2 ERESE

TR CHLE R 35 14.0 kg #riée)s HH 95%
PR VSRR 3 U, PR IORU IR AT, WA
Sy AT g SRS IR CREAEI 3 k. 193164
THBER > (713 @)\ FAESY (451 @) BElR SR
g8 (110 g ATIHEER /22 MCI AR 8 5 B TR
RS (200~300 H D 2085, LofriiE-IS R £ 15
(911521 8) HHATHREVEN, 2 TLC lu&a&Jf
133 5 ML sr Fr. 1~Fr. 5. Fr. 2 #4554 20
(356 mg), BEEZ RP-18 (HIEE-/K) B B VM 15 3
&1 (96 mg) A1 15 (16 mg). Fr. 3 47 k-
BETR LB (32 1) Ve, 28 Sephadex LH-20 2lifb )5
HBEULEY 2 (16 mg). 3 (26 mg) 113 (25 mg).

7-trimethoxyflavone ,

Fr. 4 FIA I BE-BE PR 06 (2 ¢ 1) Pel, 4 RP-18 (HH
M- 7RO BR PE VRS 2L A 1218 mg) . 18(22 mg)
119 (82 mg). Fr. 4 48 RP-18 (HIEE-/K) BAELE
HAF RN EY) 5 (24 mg). 7 (15 mg) F19 (36 mg).
A4y LA E-BE IR 2058 (41 150 ¢ 1) HEHATHD
FEVERL, 1530 4 MR I~1V. o 1447 Mik-KE
R WE (31 1) PEI, P4 Sephadex LH-20 ( FHfiE)
alitk, 325 11 (28 mg) A1 16 (17mg). it
g T SRk A (L &7 - R (25 © 1D BEM, RP-18
(- FEAIEERINEY 4 (19 mg), 10 (22
mg). 14 (23 mg). it IV LLE-FEE (151 1)
HVEA, T2 RP-18 CFREE-ZK) BhEE VLR 2175
FMkEY 6 (32mg). 8 (16mg). 17 (22 mg).
3 ST

&Y 1: W EERS GRRERD, EI-MS m/z: 344
[M]", 210, 195, 167, "H-NMR (400 MHz, DMSO-dq)
5: 1235 (1H, s, 6'-OH), 7.68 (2H, d, J = 8.0 Hz, H-2,
6), 7.59 (1H, d, J = 15.6 Hz, H-p), 7.46 (1H, d, J =
15.6 Hz, H-0), 7.00 (2H, d, J = 8.0 Hz, H-3, 5), 6.36
(1H, s, H-5'), 3.82, 3.81, 3.79, 3.68 (% 3H, s, 4X
-OCH3) ; "C-NMR (100 MHz, DMSO-dg) 6: 192.5 (C =
0), 161.4 (C-4), 1582 (C-6'), 158.1 (C-4'), 153.3
(C-2), 143.5 (C-B), 134.7 (C-3"), 130.4 (C-2, 6), 127.2
(C-1), 124.6 (C-0), 114.6 (C-3, 5), 110.2 (C-1"), 96.5
(C-5"), 61.6, 60.7, 56.1, 55.4 (4 X-OCHs). UL L%
chkiton 8, st a1 o kbl .

&) 2: BER A, EI-MS m/z: 286 [M]', 258,
229, 153, 121. 'H-NMR (400 MHz, DMSO-dy) &:
12.49 (1H, s, 5-OH), 8.04 (2H, d, J = 8.8 Hz, H-2, 6'),
6.93 (2H, d, J = 8.5 Hz, H-3', 5'), 6.44 (1H, d, J = 2.0
Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6); “C-NMR
(100 MHz, DMSO-ds) 6: 175.9 (C-4), 163.9 (C-7),
160.7 (C-9), 159.2 (C-4), 156.2 (C-5), 146.9 (C-2),
135.7 (C-3), 129.6 (C-2', 6), 121.7 (C-1"), 115.5 (C-3',
5", 103.1(C-10), 98.2 (C-6), 93.5 (C-8). LI - %iiin L5
SCHRIRIE S, MO S 2 2R

& 3. FOHKAK, EI-MS m/z: 300 [M]", 285,
271,257,229, 153, 129, 92, 70. "H-NMR (400 MHz,
DMSO-d) 6: 12.43 (1H, s, 5-OH), 8.11 (2H, d, J = 8.8
Hz, H-2', 6'), 7.08 (2H, d, J = 8.5 Hz, H-3', 5'), 6.44
(1H, s, H-8), 6.19 (1H, s, H-6), 3.82 (3H, s, 4'-
OCH;);: "C-NMR (100 MHz, DMSO-dy) &: 177.2
(C-4), 165.2 (C-7), 161.9 (C-5), 161.7 (C-4), 157.4
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(C-9), 147.4 (C-2), 137.2 (C-3), 130.5 (C-2', 6'), 124.4
(C-1'), 115.2 (C-3, 5'), 104.3 (C-10), 99.4 (C-6), 94.7
(C-8), 56.5 (4-OCH3). LA % 5 soakdiiE — 5,
MO AR E ) 3 4 Ll A y-4'- F S ik o

EY) 4: EER A, EI-MS m/z: 302 [M]', 273,
245, 229, 153, 137, 128, 69. 'H-NMR (400 MHz,
DMSO-d) 6: 7.76 (1H, s, H-2'), 7.65 (1H, d, J = 8.3
Hz, H-6'), 6.91 (1H, d, J = 8.3 Hz, H-5'), 6.42 (1H, s,
H-8), 6.20 (1H, s, H-6); *C-NMR (100 MHz, DMSO-
de) 0: 177.3 (C-4), 165.6 (C-7), 162.4 (C-5), 158.1
(C-9), 148.8 (C-4'), 147.9 (C-2), 146.3 (C-3"), 137.3
(C-3), 124.1 (C-1"), 121.6 (C-6'), 116.4 (C-5"), 116.1
(C-2'), 104.5 (C-10), 99.3 (C-6), 94.5 (C-8). LA L% 4fa
HckakiE— 8, e 4 ik .

&M 5: Bk AR, EI-MS m/z: 330 [M]", 315,
287, 165. 'H-NMR (400 MHz, DMSO-d) 6: 12.44
(1H,s, 5-OH), 7.80 (1H, d, J = 8.4 Hz, H-6"), 7.75 (1H,
s, H-2"), 7.14 (1H, d, J = 8.4 Hz, H-5'), 6.53 (1H, s,
H-8), 6.21 (1H, s, H-6), 3.85, 3.84 (% 3H, s, 3/,
4-OCH;); "“C-NMR (100 MHz, DMSO-de) 6: 176.0
(C-4), 164.0 (C-7), 160.7 (C-5), 156.2 (C-9), 150.4
(C-4"), 1484 (C-3)), 146.1 (C-2), 1362 (C-3), 1233
(C-1"), 1214 (C-6), 111.5(C-2"), 110.8 (C-5"), 103.1
(C-10), 98.3 (C-6), 93.7 (C-8), 55.7, 55.6 (2 X -OCHj).
DL E e 5 scikapoE — 800, WS esm s A
R 2.

A 6: HERAR, ESIEMS m/z: 317 [M+H] .
'H-NMR (400 MHz, DMSO-dq) J: 7.68 (1H, s, H-2"),
7.65 (1H, d, J = 8.4 Hz, H-6'), 7.08 (1H, d, J = 8.4 Hz,
H-5"), 6.42 (1H, d, J = 2.5 Hz, H-8), 6.19 (1H, d, J =
2.5 Hz, H-6), 3.85 (3H, s, 3'-OCH3); "*C-NMR (100
MHz, DMSO-dg) 6: 176.0 (C-4), 164.3(C-7), 160.7
(C-9), 156.2 (C-5), 149.3 (C-4"), 146.2 (C-2, 3'), 136.3
(C-3), 123.5 (C-1"), 119.7 (C-6'), 114.6 (C-2'), 111.8
(C-5"), 103.0 (C-10), 98.3 (C-6), 93.4 (C-8), 55.6
(3-OCHs). LA F¥¥ 5 ik s A —5,
EEW 6 T REE,

AW T: Bk A, ESI-MS m/z: 301 [M+H];
'H-NMR (400 MHz, DMSO-d¢) d: 12.94 (1H, s,
5-OH), 7.68 (1H, d, J = 8.4 Hz, H-6'), 7.56 (1H, s,
H-2'), 7.12 (1H, d, J = 8.4 Hz, H-5'), 6.97 (1H, s,
H-3), 6.50 (1H, s, H-8), 6.20 (1H, s, H-6), 3.89 (3H, s,
4'-OCH;); "“C-NMR (100 MHz, DMSO-d;) &: 181.9

(C-4), 164.2 (C-7), 163.3 (C-2), 161.5 (C-9), 157.4
(C-5), 152.1 (C-4"), 149.0 (C-3"), 122.9 (C-6'), 120.0
(C-1"), 111.7 (C-2'), 109.4 (C-5"), 103.9 (C-10), 103.8
(C-3), 98.9 (C-6), 94.1 (C-8), 55.9 (4-OCH;). LA I %k
65 SCHRAR I 0, MO T AR R -
4'- AL E

&) 8: HER A, EI-MS m/z: 344 [M]', 326,
301, 286, 258, 181, 167, 153, 134, 121. 'H-NMR (400
MHz, DMSO-dg) d: 10.07 (1H, s, 4-OH), 9.00 (1H, s,
3-OH), 8.05 (1H, d, J = 8.8 Hz, H-2', 6), 7.14 (1H, s,
H-8), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'), 3.92, 3.83,
3.75 (% 3H, s, 3X-OCHs); “C-NMR (100 MHz,
DMSO-ds) 6: 171.0 (C-4), 158.9 (C-4"), 157.5 (C-7),
153.0 (C-9), 151.1 (C-5), 143.3 (C-2), 139.3 (C-6),
137.3 (C-3), 129.1 (C-2",6'), 122.0 (C-1"), 115.5 (C-3',
5%, 110.0 (C-10), 97.0 (C-8), 62.0, 61.2, 56.5 (3 X
-OCH3). DA% 5 cijaos —s, s eib s
Y8 N 3, 4-F2FE-5, 6, 7-= HI AL K .

&Y 9: WEFA, ESI-MS m/z: 343 [M+
H]". 'H-NMR (400 MHz, DMSO-dq) 6: 7.96 (1H, d,
J = 8.8 Hz, H-2', 6), 7.14 (1H, s, H-8), 7.05 (2H, d,
J = 8.8 Hz, H-3', 5'), 6.67 (1H, s, H-3), 3.92, 3.82,
3.78,3.74 (% 3H, s, 4 X-OCH3); “C-NMR (100 MHz,
DMSO-ds) 6: 175.7 (C-4), 161.8 (C-2), 160.2 (C-4"),
157.4 (C-7), 153.9 (C-5), 151.6 (C-9), 139.7 (C-6),
127.8 (C-2', 6'), 123.0 (C-1"), 114.4 (C-3', 5), 112.0
(C-10), 106.0 (C-3), 97.3 (C-8), 61.9, 61.0, 56.4, 55.5
(4X-OCHs). VA b-%dis b5 scikafis —s0®, e
A 9 T v 5 25 DY F ik

A9 10: 3R A, EI-MS m/z: 284 [M]', 269,
152, 132. 'H-NMR (500 MHz, DMSO-dg) &: 12.93
(1H, s, 5-OH), 8.11 (2H, d, J = 9.0 Hz, H-2, 6'), 7.12
(2H, d, J = 9.0 Hz, H-3', 5'), 6.88 (1H, s, H-3), 6.52
(1H, s, H-8), 6.21 (1H, s, H-6), 3.86 (3H, s, 4-OCHj);
BC-NMR (125 MHz, DMSO-dq) J: 181.8 (C-4), 164.2
(C-2), 163.3 (C-7), 162.3 (C-5), 161.4 (C-4), 157.3
(C-9), 128.3 (C-2/, 6"), 122.8 (C-1"), 114.6 (C-3', 5"),
103.8 (C-10), 103.5 (C-3), 98.9 (C-6), 94.0 (C-8), 55.6
(4-OCHs). L3 5 Scikdios —85, et
BY0 W& B E,

WA 11: BRI K, EI-MS m/z: 286 [M]',
269, 179, 152, 134, 121 . 'H-NMR (400 MHz,
CD;OD) 6: 7.42 (2H, d, J = 8.8 Hz, H-2', 6'), 6.97
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(2H, d, J = 8.8 Hz, H-3", 5'), 5.92 (1H, d, J = 2.0 Hz,
H-8), 5.90 (1H, d, J = 2.0 Hz, H-6), 5.39 (1H, dd, J =
3.0, 13.0 Hz, H-2), 3.86 (3H, s, 4-OCHs3), 3.12 (1H,
dd, J = 13.0, 17.2 Hz, H-3a), 2.72 (1H, dd, J = 3.0,
17.2 Hz, H-3b); “C-NMR (100 MHz, CD;OD) §:
197.6 (C-4), 168.4 (C-7), 165.5 (C-5), 164.8 (C-9),
161.4 (C-4), 132.3 (C-1), 128.9 (C-2, 6'), 115.0
(C-3', 5'), 103.3 (C-10), 97.1 (C-6), 96.2 (C-8), 80.3
(C-2), 55.7 (4-OCH3), 44.0 (C-3). DL - $¥s 5 Sk
B3P, WA 1 R .

& 12: RIEERY A, EI-MS m/z: 330 [M]',
210, 195, 167, 120. 'H-NMR (400 MHz, DMSO-dg) &
9.63 (1H, s, 4-OH), 7.32 (2H, d, J = 8.4 Hz, H-2', 6'),
6.79 (2H, d, J = 8.4 Hz, H-3', 5'), 6.50 (1H, s, H-8),
5.40 (1H, dd, J = 2.4, 13.2 Hz, H-2), 3.83, 3.76, 3.67
(#% 3H, s, 3X-OCHs), 3.10 (1H, dd, J = 13.2, 16.4 Hz,
H-3a), 2.56 (1H, dd, J=2.4, 16.4 Hz, H-3b); "*C-NMR
(100 MHz, DMSO-ds) d: 189.0 (C-4), 159.6 (C-7),
159.1 (C-9), 157.7 (C-4'), 153.5 (C-5), 136.8 (C-6),
129.1 (C-1"), 128.4 (C-2', 6'), 115.2 (C-3', 5"), 108.7
(C-10), 96.9 (C-8), 78.6 (C-2), 61.4, 60.9, 56.3 (3 X
-OCH3), 44.6(C-3). A E¥s 5 scikipiE 8™, %
BB 12 2y 45535, 6, 7-— AR L Bl o

A 13: REEFER, EI-MS m/z: 344 [M]',
210, 195, 167, 134. 'H-NMR (500 MHz, CDCls) &
7.38 (2H, d, J = 8.5 Hz, H-2', 6'), 6.94 (2H, d, J = 8.5
Hz, H-3', 5'), 6.33(1H, s, H-8), 5.34 (1H, dd, J = 2.5,
13.5 Hz, H-2), 3.93, 3.86, 3.82, 3.81 (% 3H, s,
4X-OCHs), 3.02 (1H, dd, J = 13.5, 16.5 Hz, H-3a),
2.75 (1H, dd, J= 2.5, 16.5 Hz, H-3b); “C-NMR (125
MHz, CDCL3) 8: 189.3 (C-4), 159.8 (C-7), 159.6 (C-9),
159.2 (C-4'), 154.0 (C-5), 137.3 (C-6), 130.5 (C-1'),
127.5 (C-2', 6), 114.0 (C-3', 5'), 109.0 (C-10), 96.2
(C-8), 79.0 (C-2), 61.4, 61.1, 55.9, 55.1 (4X-OCHs),
45.1 (C-3). VA EHR 5 ok SeA 5010, ek
SEALEW 13 H 5, 6,7, 4-DU H AR JE e .

AP 14: FIER KR, ESI-MS m/z: 303 [M+
H]": 'H-NMR (400 MHz, DMSO-d) J: 7.42 (2H, d,
J=8.8Hz, H-2, 6'), 6.95 (2H, d, J = 8.8 Hz, H-3', 5'),
5.89 (1H, d, J= 2.0 Hz, H-8), 5.84 (1H, d, J = 2.0 Hz,
H-6), 5.08 (1H, d, J = 11.6 Hz, H-2), 4.58 (1H, d, J =
11.6 Hz, H-3), 3.75 (3H, s, 4-OCH3); "*C-NMR (100
MHz, DMSO-ds) : 197.7 (C-4), 167.3 (C-7), 163.4

(C-5), 162.6 (C-9),159.6 (C-4"), 129.5 (C-1'), 129.4
(C-2', 6'), 113.7 (C-3', 5"), 100.4 (C-10), 96.3 (C-6),
95.2 (C-8), 82.7 (C-2), 71.6 (C-3), 55.3 (4-OCH;). LA
B S SckE 80, s e A 14 8 A
11

&Y 15: ki, ESI-MS m/z: 317 [M+
H]"; '"H-NMR (500 MHz, CDCls) §: 11.21 (1H, s,
5-OH), 7.48 (2H, d, J = 8.5 Hz, H-2', 6'), 6.98 (2H, d,
J = 8.5 Hz, H-3, 5'), 6.12 (1H, s, H-8), 6.06(1H, s,
H-6), 5.04 (1H, d, J=12.0 Hz, H-2), 4.57 (1H, d, J =
12.0 Hz, H-3), 3.84, 3.82 (% 3H, s, 2X-OCH;);
BC-NMR (125 MHz, CDCl3) d: 196.0 (C-4), 168.8
(C-7), 163.6 (C-5), 163.0 (C-9), 160.4 (C-4'), 128.9
(C-2', 6), 128.2 (C-1"), 114.2 (C-3', 5'), 100.8 (C-10),
95.5 (C-6), 94.6 (C-8), 83.2 (C-2), 72.4 (C-3), 55.8,
55.3 (2X-OCHs) LA %l 5 Scikaiis— s, g
BENEW 15 WA R-T, 4-Z k.

& 16: Lkl i, ESI-MS m/z: 301 [M+
H]"; 'H-NMR (400 MHz, CDCls) &: 12.04 (1H, s,
5-OH), 7.38 (2H, d, J = 8.8 Hz, H-2', 6'), 6.95 (2H, d,
J = 8.8 Hz, H-3', 5"), 6.07 (1H, d, J = 2.4 Hz, H-8),
6.04 (1H, d, J = 2.4 Hz, H-6), 5.37 (1H, dd, J = 2.8,
12.8 Hz, H-2), 3.84, 3.81 (4% 3H, s, 2X-OCH3), 3.11
(1H, dd, J = 12.8, 17.2 Hz, H-3a), 2.79 (1H, dd, J =
2.8, 17.2 Hz, H-3b); "*C-NMR (100 MHz, CDCl;) §:
196.0 (C-4), 167.9 (C-7), 164.1 (C-5), 162.9 (C-9),
160.0 (C-4"), 130.3 (C-1"), 127.7 (C-2, 6"), 114.2
(C-3', 5", 103.1 (C-10), 95.0 (C-6), 94.2 (C-8), 79.0
(C-2), 55.7, 55.3 (2X-OCH3), 43.2 (C-3). LA L%i¥E
cikapos —8, e AT 16 sl -7,
4'- " Ik,

WEW 1T REEH AR, ESI-MS m/z 293 M+
H]": 'H-NMR (500 MHz, DMSO-d) d: 11.83(1H, s,
5-OH), 9.60 (1H, s, 7-OH), 8.13 (1H, s, 6-OH), 7.35
(2H, d, J = 8.0 Hz, H-2, 6'), 6.80 (2H, d, J = 8.0 Hz,
H-3',5"), 6.20 (1H, d, J = 2.4 Hz, H-8), 5.44 (1H, dd,
J =25, 12.5 Hz, H-2), 3.84 (3H, s, 4-OCH3), 3.27
(1H, dd, J = 12.5, 17.5 Hz, H-3a), 2.75 (1H, dd, J =
2.5, 17.5 Hz, H-3b); "C-NMR (125 MHz, DMSO-d;)
J9: 197.3 (C-4), 157.6 (C-4"), 157.2 (C-9), 155.7 (C-7),
148.3 (C-5), 129.1 (C-1), 1283 (C-2', 6'), 126.6
(C-6), 115.1 (C-3', 5), 102.3 (C-10), 92.4 (C-8), 78.4
(C-2), 56.1 (4-OCH3), 42.4 (C-3). LA I %¥is 55 STk
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&Y 18: RIEEHRIAK, EI-MS m/z: 374 [M]',
210, 195, 164. 'H-NMR (500 MHz, CDCL) &: 7.00
(1H, d, J = 9.0 Hz, H-6"), 6.99 (1H, s, H-2"), 6.90 (1H,
d, J = 9.0 Hz, H-5"), 6.36 (1H, s, H-8), 5.35 (1H, dd,
J=2.5,13.5 Hz, H-2), 3.95, 3.93, 3.91, 3.88, 3.83 (%
3H, s, 5X-OCHj3), 3.04 (1H, dd, J = 13.5, 16.5 Hz,
H-3a), 2.77 (1H, dd, J=2.5, 16.5 Hz, H-3b): "*C-NMR
(125 MHz, CDCl3) 6: 189.3 (C-4), 159.7 (C-7), 159.4
(C-9), 154.3 (C-5), 149.5 (C-3"), 149.3 (C-4"), 137.6
(C-6), 131.2 (C-1"), 118.8 (C-6'), 111.3 (C-5"), 109.6
(C-2'), 109.2 (C-10), 96.4 (C-8), 79.4 (C-2), 61.6,
61.3,56.1, 56.1, 56.0 (5X-OCHj3), 45.5 (C-3). LA %
P ScikiE 2, stk 18 h 5, 6,7, 3,
4'- T AR L B e

AW 19: A8 K, EI-MS m/z: 330 [M]", 312,
299, 270, 257, 239, 134, 116, 112, 98, 57. 'H-NMR
(400 MHz, CDCl5) 6: 4.16 (2H, m, H-1), 3.93 (1H, m,
H-2), 3.64 (2H, m, H-3), 2.34 (2H, t, J = 7.2 Hz, H-2"),
1.62 (2H, m, H-3'), 1.25~1.28 (24H, m, H-4'~15"),
0.87 3H, t, J = 6.8 Hz, H-16"); *C-NMR (100 MHz,
CDCly) 0: 174.4 (C-1), 70.2 (C-2), 65.1 (C-1), 63.3
(C-3), 34.1 (C-2"), 31.9 (C-14"), 29.7~29.1 (C-4'~
13%), 24.9 (C-3"), 22.7 (C-15"), 14.1 (C-16'). LA _E%ds
5 cakaiiE s, MOS A 19 A IE N
8 o-H il -

& 20: LN CRED, TLC E 10%6%
PR - LN R L0 0, 5 B4 S T B AN
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20 4 B-7 S
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