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ABSTRACT: AIM To study the chemical constituents of terpenoids from Xanthium strumarium L. .
METHODS The 70% ethanol extract from X. strumarium was isolated and purified by silica, ODS and RP-
HPLC, then the structures of obtained compounds were identified by physicochemical properties and spectral data.
RESULTS Thirteen compounds were isolated and identified as atractyligenin (1), 2-0-B-D-glucopyranosyl-at-
ractyligenin (2), junipeionoloside (3), (1R, 6R, 9S) -6, 9, 1l1-trihydroxy-4, 7-megastigmadien-3-one 11-
0-B-D-glucopyranoside (4), (1R, 6R, 9S5) -6, 9, 11-trihydroxy4, 7-megastigmadien-3-one (5), (1S,
S5R, 6R, 9R) -megastigman-3-on-5, 12-epoxy-9-ol (6 ), vervenone-10-O-B-D-apiofuranosyl- ( 1"-6") -B-D-
glucopyranoside (7), 118, 13-dihydro-4H-xanthalongin 4-0-B-D-glucopyranoside (8), 1la, 13-dihydro-4H-
xanthalongin 4-0-B-D-glucopyranoside (9), anhydrodehydroivalbin (10), 4-O-dihydroinusoniolide (11), la-
sidiol p-methoxybenzoate (12), sibiriolide C (13). CONCLUSION All compounds are isolated from this
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plant for the first time.
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BH-T Xanthium strumarium L. "R RHE Y &
H- Xanthium sibiricum Patr T-Haa7 BE I HRSE, 2ilfk
IRE 254, 408G H Ry, Hr. &
I, VAZE, A/hdE, BABXIE, W5, %X
WA L EAEM R R B EA YR B
P HoMoR ' . RO TR
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R, GHF R BABERAPTRIETE, JFXH
AREROLHAT T RGN ET B, KRR K
BRFEAE . WSS MMESEY " hik—%
) I AR 253800 o Bt AR S 90 X 45 B~ 70%
LB AT R se, Wh &3] 13 A
FAEY, A G W E W ZAEY) o 8
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1 (=54

Bruker-400 #% i 2 PR 6 3% AL (1% [E Bruker
Fl); acquity Ultra Performance LC™ ¥ i B¢ F 1% .
Z3Hr HPLC 6354 . Waters 515-2414 Hl {4 HPLC
I (S E Waters A H]); HEEAIEERK G, H
(F R TARAE) ; w02 Wik
A AL 5T Bl & AL TR R S8 T) 5
Sephadex LH-20 %Efi% ( Fii # Pharmacia /A 5] ) ; MCI
gel CHP 20P ( H 7K Mitsubishi 22 7)) ;3 SAHAE & 3%
1 ODS (HZR YMC A7) Jr HI50 24 2 73 By 4
(REEETAHA)

GHFRECT BIITA T, SR E
2R AF LB T 2 IR 2 0 AN 4 M IE
i, JEAEIAR AT BT VL B8 24 % 24 27 Bt i
S (20111077) .

2 REE5SE

CHT TR (2.7 kg), 70% LBEHEHL3
W, BIFHRIBOR, W Hs R R, R ]
be. CMR O, IET B, 53 A5 40 N IR B
15.7 g, 36.8 g, 59.4 g, G W ke)JZH A k-2
M2 CBERGEA R e e e 345 5 a7 (Fro 1 ~
5), Fr.2 il Fr. 4 ]R84 FAHRERHEENr . 24
WOAR 35 7> B Al 18 5% 10 (3.7 mg) . 11
(9.8 mg), 12 (13.5 mg), 13 (17.7 mg), L&
LR A T be- TP s R e i AT AR R AT R A5 41 03
Fr.1 ~7, Fr.5 2[5 ODS k: 247, HEE: K
(2: 1) 45 Fr.5-1, 2240 5 0o (i o3 2 2415
2462

kG5 1 (15.0 mg), 5 (17.0 mg), 6 (19.0
mg) . 1ET EEJEH @ WP e-H BE R G AT ZE T
JEi5H 5 Fr.1 ~9, Fr.7 4 2 |n) ODS, Sephadex
LH-20 )24, 15 Fr. 7-2 PR Y41 28 5 AOOHH (3 43
Eaife i3 E 2 (27.0 mg) . 3 (37.0 mg) | 4
(19.2 mg) . Fr. 74 226 45 5 AORAH (35 3 =5 210
G 7 (10.9 mg) . 8 (15.7mg) . 9 (17.7
mg) .
3 SMEE

&1 KK (MeOH), ESI-MS m/z:
343 [M + Na]*,'"H-NMR (CD,0OD, 400 MHz) §:
5.18 (1H, s, H-17), 5.08 (1H, s, H-17), 4.16
(1H, m, H-2), 3.76 (1H, s, H-15), 2.71 (1H,
m, H-13), 2.65 (1H, td, J=8.3, 4.7 Hz, H4),
2.37 (1H, m, H-3),2.18 (1H, dd, J=12.1, 3.1
Hz, H-1), 1.95 (1H, d, J=11.0 Hz, H-6), 1.88
(1H, d, J=11.2 Hz, H-14) , 1.67 (1H, m, H-7),
1.65 (1H, m, H-11), 1.63 (1H, m, H6), 1.63
(1H, m, H-12), 1.45 (1H, m, H-7), 1.45 (5H,
m, H-14), 1.42 (1H, m, H-5), 1.42 (1H, m, H-
11), 1.40 (1H, m, H-12), 1.26 (1H, dt, J =
12.0, 5.3 Hz, H-3), 1.06 (1H, d, J=7.4 Hz, H-
9),1.01 (3H, s, H-19), 0.70 (1H, t, J=11.8
Hz, H-1) ,”C-NMR (CD,0D, 100 MHz) §: 178.9
(C-18), 160.3 (C-16), 109.1 (C-17), 83.6 (C-
15),65.1 (C2),54.5 (C9),50.4 (C-1),49.7
(C-5),49.0 (C-8), 45.0 (C4), 43.7 (C-13),
41.8 (C-10), 38.4 (C3), 37.2 (C-14), 36.2
(C-7),33.6 (C-12),26.7 (C6), 19.3 (C-11),
17.3 (C-19), DL E&ds 530k [13] BaA—3,
X7 S atractyligenin,

&Y 2. AEKAK (MeOH), ESI-MS m/z:
505 [M + Na]*_,'H-NMR (CD,0D, 400 MHz) §:
5.18 (1H, s, H-17), 5.08 (1H, s, H-17), 4.44
(1H, d, J=7.8 Hz, H-1"), 4.28 (1H, m, H2),
3.84 (1H, brd, J =10.9 Hz, H-6"), 3.69 (1H,
dd, J =11.9, 4.6 Hz, H-6'), 3.77 (1H, s, H-
15), 3.38 (1H, m, H-3"), 3.30 (1H, m, H-5"),
3.29 (1H, m, H4'), 3.14 (1H, t, J=8.3 Hz, H-
2y, 2.69 (1H, brd, J =12.8 Hz, H4), 2.69
(1H, brd, J =12.8 Hz, H-13), 2.50 (1H, brd,
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J=11.0 Hz, H-3), 2.31 (1H, brd, J=8.9 Hz, H-
1),1.92 (1H, d, J=12.9 Hz, H-14), 1.87 (1H,
d, J=11.2 Hz, H-6), 1.67 (1H, m, H-7), 1.64
(1H, m, H6), 1.64 (1H, m, H-11), 1.62 (1H,
m, H-12), 1.37 (1H, m, H-14), 1.36 (1H, m,
H-5), 1.35 (1H, m, H-7), 1.33 (1H, m, H-12),
1.32 (1H, m, H-3), 1.32 (1H, m, H-11), 1.09
(1H, d, J=7.2 Hz, H9), 1.00 (3H, s, H-20),
0.83 (1H, t, J = 12.0 Hz, H-1),” C-NMR
(CD,0D, 100 MHz) §: 179.2 (C-19), 160.3 (C-
16), 109.3 (C-17), 102.8 (C-1"), 83.6 (C-
15), 78.1 (C-3"), 77.7 (C-5"), 75.1 (C-2"),
73.7 (C2), 71.6 (C4'), 62.7 (C-6'), 54.4
(C9), 50.5 (C-5), 49.8 (C-8), 48.6 (C-1),
44.8 (C4), 43.7 (C-13), 41.9 (C-10), 37.3
(C-3),36.2 (C-7), 35.4 (C-14), 33.7 (C-12),
26.7 (C-6),19.3 (C-11), 17.4 (C20), LI E%k
a5k [13] FEAR—2, HBUEEN 2-0-B-D-glu-
copyranosyl-atractyligenin,,

EW3: B K (MeOH), ESI-MS m/z:
409 [M + Na]*,'H-NMR (CD,0D, 400 MHz) &:
5.88 (1H, t, J=1.2 Hz, H4), 5.79 (1H, dd,
J=15.3,5.9 Hz, H-8), 5.55 (1H, dq, J=15.3,
9.6 Hz, H-7), 4.28 (1H, t, J=5.6 Hz, H9),
4.18 (1H, d, J=7.8 Hz, H-1"), 3.83 (1H, dd,
J=11.9, 2.2 Hz, H-6'), 3.68 (1H, d, J =9.7
Hz, H-11), 3.65 (1H, dd, J=11.9, 5.4 Hz, H-
6'),3.35 (1H, d, J=9.7 Hz, H-11), 3.33 (1H,
d, J=9.6 Hz, H6), 3.31 (1H, m, H-5"), 3.24
(1H, m, H-3"), 3.22 (1H, m, H4'), 3.18 (1H,
m, H2"),2.50 (1H, d, J=16.9 Hz, H-2), 2.23
(1H, d, J=16.9 Hz, H-2), 1.92 (3H, s, H-13),
1.24 (3H, d, J=6.4 Hz, H-10), 0.97 (3H, s, H-
12) ,"C-NMR (CD,0D, 100 MHz) §: 200.4 (C-
3),164.7 (C-5), 139.8 (C-8), 125.0 (C-7),
124.9 (C4), 103.3 (C-1"), 76.7 (C-3"), 76.5
(C-5"), 74.6 (C-11), 73.7 (C2"), 70.2 (C-
4'), 67.4 (C9), 61.3 (C-6"), 48.1 (C-6),
44.1 (C2), 40.4 (C-1), 22.4 (C-13), 22.3
(C-10), 19.6 (C-12), DL E%ds 53k [14] %
AR—3, HEE M junipeionoloside

a4, AEHAK (MeOH), ESI-MS m/z:
425 [M + Na]*,'H-NMR (CD,0D, 400 MHz) §:
5.90 (1H, brs, H4), 5.83 (1H, dd, J =16.0,

5.3 Hz, H8), 5.76 (1H, brd, J=16.0 Hz, H-7),
4.32 (1H, m, H9), 4.14 (1H, d, J=7.8 Hz, H-
1’),3.95 (1H, d, J=9.8 Hz, H-11), 3.84 (1H,
dd, J=12.0, 2.1 Hz, H6'), 3.64 (1H, dd, J =
12.0, 5.6 Hz, H6"), 3.58 (1H, d, J=9.4 Hz, H-
11),3.32 (1H, m, H5'), 3.29 (1H, m, H4'),
3.21 (1H, m, H3"), 3.14 (1H, m, H2'), 2.66
(1H, d, J=17.2 Hz, H2a), 2.33 (1H, d, J =
17.2 Hz, H2a), 1.91 (3H, d, J =1.1 Hz, H-
13), 1.25 (3H, d, J=6.4 Hz, H-10), 1.07 (3H,
s, H-12) ,” C-NMR (CD,0D, 100 MHz) §: 201.0
(C3), 167.2 (C-5), 137.2 (C8), 129.7 (C-
7), 127.8 (C4), 104.6 (C-1'), 79.4 (C-6),
78.0 (C-3"), 78.0 (C-5'), 75.1 (C2'), 74.6
(C-11),71.5 (C4"),68.6 (C9),62.7 (C-6"),
46.3 (C-1), 45.5 (C2a), 23.9 (C-10), 20.2
(C-12),19.6 (C-13), VI L#HE S 3Cik [15] 3%
AR—F, W% ERHN (IR, 6R, 9S) -6, 9, 11-tri-
hydroxy-4, 7-megastigmadien-3-one 11-0-B3-D-gluco-
pyranoside ,

& S: HEBA (MeOH), ESI-MS m/z:
263 [M + Na]*_,'H-NMR (CD,0D, 400 MHz) §:
6.17 (1H, dd, J=15.4,5.4 Hz, H8), 6.01 (1H,
dd, J=15.4, 1.2 Hz, H7), 4.37 (1H, m, H9),
3.91 (1H, dd, J=7.7,2.9 Hz, H-11), 3.64 (1H,
d, J=7.6 Hz, H-11), 2.75 (1H, d, J=17.9 Hz,
B, H4), 2.67 (1H, dd, J =18.1, 2.7 Hz, H-
2a), 2.34 (1H, dd, J=18.0, 2.6 Hz, H2a),
2.42 (1H, dd, J=18.1, 2.5 Hz, o, H4), 1.15
(3H, s, H-13), 1.27 (3H, d, J=6.5 Hz, H-10),
0.97 (3H, s, H-12) ,*C-NMR (CD,0D, 100 MHz)
§: 211.3 (C-3), 140.7 (C-8), 125.6 (C-7),
87.5 (C5), 82.4 (C6), 78.4 (C-11), 68.9
(C9),53.9 (C4), 53.3 (C2a), 49.6 (C-1),
24.0 (C-10), 19.2 (C-13), 15.7 (C-12). VI I
Bie 5ok [16] A3, #EEEN (IR, 6R,
9S8 ) -6, 9, 11-trihydroxy+4,
3-one,

& 6. kA (MeOH), ESI-MS m/z:
249 [M + Na]*_,'H-NMR (CD,0D, 400 MHz) §:
3.76 (1H, dq, J=6.4 Hz, H9), 3.59 (1H, d,
J=8.0 Hz, H-12), 3.56 (1H, dd, J=8.0, 2.4
Hz, H-12), 2.56 (1H, dt, J =18.0, 2.4 Hz, H-
4),2.53 (1IH, dt, J=18.0, 2.0 Hz, H2), 2.21

2463
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(1H, t, J=18.0 Hz, H4), 2.19 (1H, t, J=18.0
Hz, H2), 1.19 (3H, d, J=6.2 Hz, H-10), 1.80
(1H, m, H7),1.72 (1H, m, H8), 1.71 (1H, m
H-6), 1.61 (1H, m, H-8), 1.41 (1H, m, H-7),
1.31 (3H, s, H-13), 1.09 (3H, s, H-11)."C-
NMR (CD,0D, 100 MHz) &: 211.9 (C3), 85.5
(C5),79.4 (C-12), 68.7 (C9), 54.9 (C-6),
50.5 (C4),49.0 (C-2),44.8 (C-1),39.7 (C-
8), 25.1 (C-13), 23.6 (C-10), 22.5 (C-7),
20.8 (C-11), DL EHEds 53k [17] BEA -2,
Wk (1S, 5R, 6R, 9R) -megastigman-3-on-
5, 12-epoxy-9-ol,

oY T: Fakd (MeOH), ESI-MS m/z:
483 [M + Na]*.'H-NMR (CD,0D, 400 MHz) &:
6.06 (1H, t, J=1.6 Hz, H3), 5.00 (1H, d, J =
2.6 Hz, H-1"), 4.57 (1H, dd, J=17.2, 2.0 Hz,
H-10), 4.30 (1H, dd, J=17.2, 1.8 Hz, H-10),
4.30 (1H, d, J=7.6 Hz, H-1"), 3.95 (1H, d,
J=9.6 Hz, H4"), 3.90 (1H, brs, H2"), 3.75
(1H, d, J=9.6 Hz, H4"), 3.60 (overlapped, H-
6'), 3.56 (2H, s, H-5"), 3.40 (overlapped, H-
3"), 3.40 (overlapped, H-5"), 3.98 (overlapped,
H2'),2.60 (1H, m, H-1), 2.92 (1H, dt, J =
9.3,5.5 Hz, H-7), 2.55 (1H, t, J=5.4 Hz, H-
5),2.10 (1H, d, J=9.3 Hz, H7), 1.53 (3H, s,
H-8), 1.01 (3H, s, H-9).,” C-NMR ( CD,0D,
100 MHz) 8: 206.6 (C2), 172.1 (C4), 119.5
(C-3), 111.0 (C-1"), 104.0 (C-1"), 80.3 (C-
3"y, 77.1 (C-5"), 78.0 (C-"), 75.0 (C-=2"),
75.0 (C4"), 71.8 (C4'), 70.5 (C-10), 68.7
(C6"), 65.5 (C5"),59.5 (C-1), 55.9 (C6),
46.7 (C-5),42.2 (C-7),26.8 (C-8),22.3 (C-
9). LA LEHESOCHR (18] FEA—5, s N
vervenone-10-0-B-D-apiofuranosyl-( 1"-6") -B-D-glu-
copyranoside ,

EWS8: B K (MeOH), ESI-MS m/z:
437 [M + Na]*.'"H-NMR ( CD,0D, 400 MHz) §:
5.56 (1H, d, J=9.2 Hz, H5), 4.31 (1H, d, J =
7.6 Hz, H-1'), 4.40 (1H, m, H8), 3.86 (2H,
dd, J=12.8, 2.4 Hz, H-6"), 3.67 (1H, dd, J =
11.6, 5.6 Hz, H4), 3.35 (1H, m, H4'), 3.27
(1H, m, H-3"), 3.23 (1H, m, H-2"), 3.23 (1H,
m, H-5'),3.14 (1H, t, J=8.4, 8.0 Hz, H-11),
2.56 (1H, m, H-7), 2.25 (1H, m, H-10), 2.20
2464

(1H, m, H6), 2.07 (1H, m, H9), 2.05 (2H,
m, H-2), 1.74 (1H, m, H6), 1.65 (2H, m, H-
3),1 19 (3H, d, J=6.0 Hz, H-15), 1. 17 (3H,
d, J=7.2 Hz, H-13), 1. 15 (3H, d, J=7.6 Hz,
H-14) ,”C-NMR (CD,0D, 100 MHz) §: 181.5 (C-
12), 148.9 (C-1), 123.4 (C5), 102.4 (C-1"),
83.9 (C-8), 78.2 (C-3"), 77.9 (C5"), 75.5
(C4),75.4 (C2"),71.7 (C4"),62.8 (C-6),
42.9 (C-7), 41.6 (C-11), 37.8 (C9), 37.7
(C3), 37.4 (C2),35.2 (C-10), 22.1 (C-6),
22.1 (C-14), 19.7 (C-15), 12.7 (C-13), VI L
Bl 53wk [19] FEA—2, ey 118, 13-
dihydro-4 H-xanthalongin 4-0-B-D-glucopyranoside ,

EWI: B K (MeOH), ESI-MS m/z:
437 [M + Na]*,'H-NMR (CD,0D, 400 MHz) &:
5.55 (1H, d, J=8.0 Hz, H-5), 4.60 (1H, m, H-
8),4.31 (IH, d, J=7.6 Hz, H-1"), 3.86 (2H,
m, H6"),3.67 (1H, m, H4),3.35 (1H, m, H-
4'),3.32 (IH, m, H3"), 3.30 (1H, m, H2"),
3.23 (1H, m, H5"), 3.14 (1H, t, J=8.0 Hz,
H-11),2.65 (1H, m, H-7),2.22 (1H, m, H-6) ,
2.15 (1H, m, H-10), 2.10 (1H, m, H9), 2.05
(2H, m, H2), 1.71 (1H, m, H-6), 1.57 (2H,
m, H3),1. 19 (3H, d, J=6.0 Hz, H-15), 1. 15
(3H, d, J=7.2 Hz, H-13), 1. 13 (3H, d, J=7.6
Hz, H-14) ,”C-NMR (CD,0D, 100 MHz) §: 182.5
(C-12), 148.6 (C-1), 123.5 (C-5), 102.4 (C-
1), 835 (C8), 78.2 (C3"), 77.8 (C5"),
75.5 (C4), 75.1 (C2"), 71..7 (C4'), 62.8
(C-6"),42.9 (C-7),41.6 (C-11), 38.0 (C-3),
37.8 (C9), 37.3 (C2), 35.2 (C-10), 22.1
(C6), 22.1 (C-14), 19.8 (C-15), 10.3 (C-
13) o PLERES53Ck [19] A2, %R
11, 13-dihydro-4H-xanthalongin 4-0-B-D-glucopyr-
anoside,,

&Y 10: IR @R, ESI-MS m/z: 269
[M+Na]*,'"H-NMR (CD,0D, 400 MHz) &: 6.87
(1H, dq, J=14.8, 6.8 Hz, H4), 6.84 (1H, dd,
J=9.1,3.3 Hz, H5), 6.58 (1H, dq, J=14.8,
1.5 Hz, H-3),6.22 (1H, d, J=3.1 Hz, H-13),
5.49 (1H, d, J=3.0 Hz, H-13), 4.32 (1H, m,
H-88), 3.53 (1H, ddq, J=4.2, 4.0, 7.4 Hz, H-
10), 2.83 (1H, m, H-6a), 2.57 (1H, m, H-7),
2.36 (1H, ddd, J=13.0, 4.2, 2.8 Hz, H9B),
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2.29 (1H, m, H6B), 2.17 (1H, m, H8a),
1.92 (1H, dd, J =6.8, 1.5 Hz, H-15), 1.78
(1H, ddd, J=13.0, 11.8, 4.1 Hz, H9a), 1.13
(1H, d, J=7.4 Hz, H-14) ,”C-NMR (CD,0D, 100
MHz) §: 194.7 (C-2), 170.2 (C-12), 149.7 (C-
1), 144.0 (C4), 139.7 (C-11), 136.7 (C-5),
127.7 (C-3), 119.0 (C-13), 82.4 (C-8), 48.0
(C-7),36.9 (C9), 28.9 (C-10), 27.0 (C-6),
19.7 (C-14), 18.6 (C-15), DL F%¥s 5 3cimk
[20] BEEA—3, #%E K anhydrodehydroivalbin,
a1, (R, ESI-MS m/z: 273 [M +
Na]*,'"H-NMR (CD,0D, 400 MHz) §: 6.16 (1H,
d, J=3.4 Hz, H-13), 5.75 (1H, brd, J=1.8 Hz,
H-5), 4.77 (1H, brd, J =1.8, 10.5 Hz, H6),
3.87 (1H, m, H4), 2.47 (1H, m, H-10), 2.19
(2H, m, H2), 2.16 (2.10, m, H8a), 1.89
(1H, m, H-88), 1.77 (1H, m, H9), 1.57 (1H,
m, H-3),1.22 (1H, d, J=6.5 Hz, H-15), 1.10
(3H, d, J=7.2 Hz, H-14) ,”C-NMR (CD,0D, 100
MHz) §: 170.4 (C-12), 147.2 (C-1), 140.1 (C-
11),123.7 (C-5), 118.6 (C-13), 81.5 (C-6),
67.8 (C4), 47.8 (C-7), 37.2 (C-10), 37.1
(C-3), 36.0 (C2), 30.9 (C9), 24.0 (C-8),
23.6 (C-15), 15.8 (C-14), VI b ¥4 5 ik
[20] FEA—F, B2 R 4-0-dihydroinusoniolide
EW12. AR (MeOH), ESI-MS m/z:
379 [M + Na]*_,'H-NMR (CD,0D, 400 MHz) §:
8.00 (1H, d, J=9.2 Hz, H3"), 8.00 (1H, d,
J=9.2 Hz, H-7"), 6.97 (1H, d, J=9.2 Hz, H-
4'y,6.97 (1H, d, J=9.2 Hz, H6'), 5.55 (1H,
brd, J=6.6 Hz, H2), 5.31 (1H, d, J=6.6 Hz,
H-1), 3.88 (3H, s, H-8'),2.45 (2H, m, H4),
2.30 (2H, m, H5), 1.88 (1H, m, H-11), 1.75
(1H, m, H-10),1.69 (3H, s, H-15), 1.65 (2H,
m, H9), 1.60 (2H, m, H-8), 1.10 (3H, s, H-
14),1.08 (3H, d, J=6.6 Hz, H-13),0.99 (3H,
d, ] =6.6 Hz, H-12),” C-NMR ( CD,0D, 100
MHz) §: 166.0 (C-1"), 163.9 (C-5"), 144.1
(C-3), 132.6 (C3"), 132.6 (C-7"), 123.5 (C-
2'),122.2 (C-2), 114.0 (C4'), 114.0 (C-6"),
84.7 (C6), 78.2 (C-1), 56.9 (C-10), 55.7
(C-8'), 53.6 (C-7), 36.8 (C9), 36.0 (C5),
31.0 (C4), 27.1 (C-11), 26.1 (C-15), 25.0
(C-8), 24.9 (C-13), 23.0 (C-14), 21.2 (C-

12), VA #5530k [21] HeAR—2, e
lasidiol p-methoxybenzoate

A 13. Tofaiiptk, ESI-MS m/z; 273 [M +
Na]*,'"H-NMR (CD,0D, 400 MHz) §: 5.59 (1H,
brd, J=3.8 Hz, H-1), 4.61 (1H, m, H-8), 4. 11
(1H, s, H2), 2.56 (1H, dd, J=12.8, 7.6 Hz,
H9«a), 2.39 (1H, m, H-11),2.35 (1H, dd, J =
12.8, 10.0 Hz, H9B), 2.01 (1H, m, H-7), 1.76
(1H, m, H4), 1.70 (1H, m, H3a), 1.66 (1H,
m, H38), 1.60 (1H, dd, J=14.0, 10.6 Hz, H-
6B), 1.59 (1H, dd, J =14.0, 4.0 Hz, H-6a),
1.26 (3H, d, J=7.5 Hz, H-13), 0.89 (3H, d,
J=6.4 Hz, H-15), 0.91 (3H, s, H-14) ., C-NMR
(CD,0D, 100 MHz) §: 179.7 (C-12), 143.8 (C-
10), 125.5 (C-1), 78.6 (C8), 63.0 (C=2),
40.1 (C-11), 39.7 (C-7), 37.1 (C5), 36.2
(C-6), 35.7 (C3), 34.1 (C9), 30.2 (C4),
19.0 (C-14), 15.9 (C-13), 15.7 (C-15), VI I
Bl 5 SCmk [22] BEA —-FH, MEEN
sibiriolide C,
4 it

R, SFRHEY w2 & 9 B A Bt
Ko BUA L PUMOE . Brard . PUEEIM . BUAEE .
POR KB AE A S5m0 BH TR 4R
YWEH R BEARSE, AR EA, HREEFE.
ARSI AT 70% $& B s R A G YT R
GErERRSY, st A AR & 09 25 A B 4 Ait
B YE . IF B rig a2 b 5 A B T8
B I R 25530 i F it 5 7E LB S o

S 3Lk
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