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Chemical constituents of Acanthopanax senticosus

GONG Jing-ru, WANG Shu-fang

Pharmaceutical Informatics Institute, Zhejiang University, Hangzhou 310058, China

Abstract: Objective To study the chemical constituents of Acanthopanax senticosus. Methods A. senticosus was extracted with
75% EtOH and separated with petroleum ether and EtOAc, successively. The EtOAc-soluble fraction was isolated by column
chromatography and RP-preparative HPLC. Their structures were identified by spectroscopic method (MS, "H-NMR, and *C-NMR).
Results Nineteen compounds were isolated from the EtOAc fraction of 4. senticosus and identified as quercetin (1), quercitrin (2),
kaempferol (3), hyperoside (4), rutin (5), acacetin (6), daidzin (7), 3’-methoxydaidzin (8), puerarin (9), 3’-methoxypuerarin (10),
4'-methoxypuerarin (11), syringaldehyde (12), syringic acid (13), glucosyringic acid (14), isofraxidin (15), 2, 3-di(3’,
4'-methyl-endioxy-benzyl)-2-buten-4-olide (16), /-sesamin (17), methylpluviatolide (18), and 4'-hydroxy-2'-methoxycinnamaldehyde
(19). Conclusion Compounds 6—11, 14, 16, 18, and 19 are isolated from the plants in Acanthopanax (Deche et Planch.) Miq. for the
first time.
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(syringaldehyde, 12). T #MR (syringic acid, 13).
LT HRHEE W (glucosyringic acid, 14). 7
JZWE (isofraxidin, 15). 2, 3- (3', 4'- IR
F)-2-TIi-4- g [2, 3-di (3', 4'-methylendioxy-
benzyl)-2-buten-4-olide, 16]. [-ZJikli§ % (/-sesamin,
17). methylpluviatolide (18). 4'-f%3&-2"-F4FERA
FERE (4'-hydroxy-2'-methoxycinnamaldehyde, 19).
Hrh k& 6~11. 14, 16, 18, 19 A XN %S
LERY e RGP
1 NESH

Bruker AV—>500 A% 1 342 {% (Bruker BioSpin
Zy ¥ ); Finnigan LCQ Deca XP Jiiif{X (Thermo
Fisher /A 7] ); Buchi688 1 i AH (111 52 45 (Buchi
AT HIEWH Agilent 1100 BL(A3E{L (Agilent
2w, ffil# HPLC i 4k Zorbax SB-Cs (250
mmX21.2 mm, 7 pm); AR R 2 kit
J1Z GFasq B0 A 195 Byl AL L) R—501 Lg%
BRAC CEEEHR BRI A WD A5,
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BHE W) M) TN Acanthopanax senticosus (Rupr. et
Maxim.) Harms, JRFE#ARA (20120515) £778CT-HT
TR 250005 B oE
2 RBSSE

RTLIMZIHE 10 kg, BiflE, AN 7 RAEE 75%
O, AR 3 ¥k, BRK 2 h, JE, SRR
WO, IR Ol s (JL4L). BB INEE
TR RS, MU A AARRR A g o T TR LB AE X
AR IL AL 4 9k, BEIR SMEILARI 7 I, AL
WO O AT A AR 7 51.0 g BRPR L1
5 85.5 go H4THIR LMy BEATIENRAE (03, HKIK
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BOEVEG, MRS E, SIFHER . &
WAF 48 22 UK H e e A €2 135 0 v RO ) 5 € il 55
=2 A A9 1(4.71 mg). 2(6.84 mg).
3 (621 mg). 4 (5.04mg). 5 (7.13 mg). 6 (4.93
mg). 7 (28.48 mg). 8 (8.08 mg). 9 (271.26 mg).
10 (42.91 mg). 11 (9.02 mg). 12 (4.00 mg)- 13 (7.06
mg). 14 (544 mg). 15 (545mg). 16 (5.10 mg)-
17 (4.69mg). 18 (43.86mg). 19 (3.15mg).
3 HHMETE

AW 1 FEBAK (MeOH) . UV AL (nm):

260, 370, ESI-MS m/z: 303 [M+H]", 301[M—H] .
'H-NMR (500 MHz, CD;0D) 8: 7.73 (1H, d, J = 2.1
Hz, H-2), 7.63 (1H, dd, J = 2.1, 2.1 Hz, H-6"), 6.88
(1H, d, J = 8.5 Hz, H-3'), 6.38 (2H, d, J = 2.0 Hz,
H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); "*C-NMR (125
MHz, CD;OD) ¢: 148.5 (C-2), 137.7 (C-3), 177.8
(C-4), 163.0 (C-5), 99.7 (C-6), 166.1 (C-7), 94.9
(C-8), 158.7 (C-9), 105.0 (C-10), 124.6 (C-1), 116.5
(C-2), 146.7 (C-3'), 149.3 (C-4"), 116.7 (C-5"), 122.2
(C-6")e LA Ld 5 ik — 85, et iy
1 0B %R

et 2: S EEHE (MeOHD. UV AN (nm):
258, 346. ESI-MS m/z: 449 [M+H]". 447 [M—H] .
'H-NMR (500 MHz, CD;0D) &: 7.34 (1H, d, J = 2.1
Hz, H-2), 7.31 (1H, dd, J = 8.3, 2.1 Hz, H-6"), 6.91
(1H, d, J = 8.3 Hz, H-5'), 6.37 (1H, d, J = 2.1 Hz,
H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.35 (1H, d, J =
1.6 Hz, Rha-H-1"), 421 (1H, brs, Rha-H-2"), 3.74
(1H, dd, J = 9.4, 3.3 Hz, Rha-H-3"), 3.20 (1H, q, J =
7.2 Hz, Rha-H-4"), 3.42 (1H, dq, J = 9.8, 6.2 Hz,
Rha-H-5"), 0.94 (3H, d, J = 6.1 Hz, Rha-H-6"); "*C-
NMR (125 MHz, CD;0D) §: 157.1 (C-2), 134.8 (C-3),
178.2 (C-4), 161.8 (C-5), 98.4 (C-6), 164.5 (C-7), 93.3
(C-8), 158.0 (C-9), 104.5 (C-10), 121.6 (C-1'), 115.0
(C-2), 145.0 (C-3'), 148.4 (C-4"), 115.5 (C-5'), 121.4
(C-6"), 102.1 (C-1"), 70.6 (C-2"), 70.7 (C-3"), 71.8
(C-4"), 70.5 (C-5"), 16.2 (C-6"). LA X 5 kK
w8, WA 2

A1 3: HEH AR (MeOH). UV AN (nm):
266,360, ESI-MS m/z: 285 [M—H] . "H-NMR (500
MHz, CD;0D) ¢: 8.08 (2H, d, J = 8.9 Hz, H-2/, 6¢'),
6.90 (2H, d, J = 8.9 Hz, H-3', 5), 6.39 (1H, d, J= 2.1
Hz, H-8), 6.17 (2H, d, J = 2.1 Hz, H-6); "*C-NMR
(125 MHz, CD;0D) d: 176.0 (C-4), 164.2 (C-7), 161.1
(C-5), 159.1 (C-4"), 156.8 (C-9), 146.6 (C-2), 135.7
(C-3), 129.3 (C-2/, 6"), 122.3 (C-1"), 114.9 (C-3', 5"),
103.1 (C-10), 97.8 (C-6), 93.0 (C-8). LA_L- 4 15 SC ik
B2, M E A 3 LA

A 4: FEBAK (MeOH) o UV A (nm):
256, 366, ESI-MS m/z: 465 [M+H]'. 463 [M—H] .
'H-NMR (500 MHz, DMSO-ds) J: 12.60 (1H, s, 5-
OH), 7.64 (1H, dd, J = 8.4, 2.2 Hz, H-6'), 7.53 (1H, d,
J=22Hz, H-2"), 6.81 (1H, d, J = 8.4 Hz, H-5"), 6.40
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(1H, d, J=1.9 Hz, H-8), 6.20 (1H, d, J = 1.9 Hz, H-6),
5.35 (1H, d, J = 7.7 Hz, Gle-H-1"), 4.11~5.15 (4H, brs,
Glc-2"~4", 6"-OH); "C-NMR (125 MHz, DMSO-dy)
5: 177.9 (C-4), 164.6 (C-7), 161.6 (C-9), 156.8 (C-5),
156.7 (C-2), 148.9 (C-4'), 145.2 (C-3'), 133.9 (C-3),
122.4 (C-6"), 121.5 (C-1"), 116.4 (C-5"), 115.6 (C-2'),
104.3 (C-10), 99.1 (C-6), 94.0 (C-8), 1023 (C-1"),
76.2 (C-5"), 73.6 (C-3"), 71.6 (C-2"), 68.3 (C-4"), 60.6
(C-6"). Lh %5 Sk —s, et
4 h G kT,

AP 5: EERA (MeOHD . UV AY! (nm):
258,356, ESI-MS m/z: 611 [M+H]", 609 [M—H] .
'H-NMR (500 MHz, CD;0D) §: 7.67 (1H, d, J = 2.1
Hz, H-2'), 7.63 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 6.87
(1H, d, J = 8.4 Hz, H-5), 6.40 (1H, d, J = 2.1 Hz,
H-8), 6.21 (1H, d, J = 2.1 Hz, H-6), 5.11 (1H, d, J =
7.6 Hz, Gle-H-1"), 4.52 (1H, d, J = 1.5 Hz, Rha-H-
1", 3.81 (1H, dd, J = 2.2, 11.0 Hz, Glc-H-6"), 3.63
(1H, dd, J = 1.6, 3.4 Hz, Rha-H-3""), 3.54 (1H, dd, J =
9.5, 3.4 Hz, Rha-H-2'"), 3.26~3.49 (6H, m, Glc-H-
2"~5" Rha-H-4", 5", 1.12 (3H, d, J = 6.3 Hz,
Rha-H-6""); "C-NMR (125 MHz, CD;0D) ¢: 157.9
(C-2), 134.2 (C-3), 178.0 (C-4), 161.6 (C-5), 98.5
(C-6), 164.6 (C-7), 93.4 (C-8), 157.1 (C-9), 104.2
(C-10), 121.7 (C-1"), 116.3 (C-2'), 144.4 (C-3"), 148.4
(C-4"), 114.6 (C-5"), 122.1 (C-6"), 103.3 (C-1"), 76.8
(C-2"), 74.3(C-3"), 70.0 (C-4"), 75.8 (C-5"), 67.1
(C-6"), 101.0 (C-1"), 70.8 (C-2"), 70.7 (C-3"""), 72.5
(C-4""), 68.3 (C-5""), 16.5 (C-6""). LA 55 ik
w0, Mt Ew s T

A 6: FEMA (MeOHD. UV A (nm):
270, 340. ESI-MS m/z: 285 [M+H]", 283 [M—H] .
'H-NMR (500 MHz, DMSO-dg) 6: 12.91 (1H, s, 5-
OH), 10.85 (1H, s, 7-OH), 8.02 (2H, d, J = 8.6 Hz,
H-2', 6'), 7.09 (2H, d, J = 8.7 Hz, H-3', 5"), 6.86 (1H, s,
H-3), 6.49 (1H, d, J= 1.1 Hz, H-8), 6.19 (1H, d, J=1.3
Hz, H-6), 3.84 (3H, s, 4-OCH3); "“C-NMR (125 MHz,
DMSO-dg) d: 182.2 (C-4), 164.7 (C-7), 163.8 (C-2),
162.8 (C-4"), 161.9 (C-9), 157.8 (C-5), 128.8 (C-2', 6"),
123.3 (C-1'), 115.0 (C-3', 5'), 104.2 (C-10), 104.0 (C-3),
99.3 (C-6), 94.5 (C-8), 56.0 (-OCHs). LA F%ids 5 SCiik
WE ), MEEEY 6 hE B WE.

A 7. AEEHE (MeOHD . UV AY! (nm):

242,268, 288. ESI-MS m/z: 417 [M+H]", 415 [M—
H] . 'H-NMR (500 MHz, DMSO-dj) &: 8.36 (1H, s,
H-2), 8.03 (1H, d, J = 8.9 Hz, H-5), 7.39 (2H, d, J =
8.7 Hz, H-2, 6), 7.21 (1H, d, J = 2.2 Hz, H-8), 7.13
(1H, dd, J = 8.8, 2.2 Hz, H-6), 6.81 (2H, d, J = 8.6 Hz,
H-3', 5), 5.10 (1H, d, J = 7.3 Hz, Gle-H-1"), 3.17~
3.73 (6H, m, Glc-H-2"~6"); C-NMR (125 MHz,
DMSO-dg) &: 153.8 (C-2), 124.2 (C-3), 175.2 (C-4),
127.4 (C-5), 116.0 (C-6), 161.8 (C-7), 103.8 (C-8),
157.5 (C-9), 118.9 (C-10), 122.8 (C-1'), 130.5 (C-2/,
6), 115.4 (C-3, 5"), 157.6 (C-4'), 100.4 (C-1"), 73.5
(C-2"), 77.6 (C-3"), 70.0 (C-4"), 76.8 (C-5"), 60.0
(C-6")o LA F3odls 5 Sk — 5™, et &
P NSRE

e 8: FEHA (MeOHD . UV AV (nm):
258,282, ESI-MS m/z: 447 [M+H]", 445 [M—H] -
'H-NMR (500 MHz, DMSO-d¢) &: 8.42 (1H, s, H-2),
8.04 (1H, d, J= 8.9 Hz, H-5), 7.22 (1H, d, J=2.4 Hz,
H-2"), 7.17 (1H, d, J = 2.0 Hz, H-8), 7.13 (1H, dd, J =
8.8, 2.3 Hz, H-6'), 7.00 (1H, dd, J = 8.1, 2.0 Hz, H-6),
6.81 (1H, d, J= 8.1 Hz, H-5'), 5.10 (1H, d, J = 7.4 Hz,
Gle-H-1"), 3.78 (3H, s, 3'-OCH3); "“C-NMR (125
MHz, DMSO-dg) &: 154.0 (C-2), 123.2 (C-3), 175.2
(C-4), 127.4 (C-5), 116.0 (C-6), 161.9 (C-7), 103.8
(C-8), 157.4 (C-9), 118.9 (C-10), 124.2 (C-1"), 115.6
(C-2'), 147.0 (C-3"), 147.6 (C-4"), 113.7 (C-5"), 122.0
(C-6'), 56.1 (3'-OCHs), 100.4 (C-1"), 73.6 (C-2"), 76.9
(C-3"), 70.0 (C-4"), 77.7 (C-5"), 61.0 (C-6"). LA I3k
o 5 SRR IE — 5, et A 8y 3 A
K.

A 9: B AR (MeOH). UV A" (nm):
236,270, 308, ESI-MS m/z: 417 [M+H]". 415 [M—
H] . 'H-NMR (500 MHz, CD;OD) &: 8.08 (1H, s,
H-2), 7.99 (1H, d, J = 8.5 Hz, H-5), 7.31 2H, d, J =
8.0 Hz, H-2, 6'), 6.94 (1H, d, J = 8.5 Hz, H-6), 6.82
(2H, d, J = 8.0 Hz, H-3", 5'), 5.10 (1H, d, J = 9.9 Hz,
Gle-H-1"), 3.51~4.16 (6H, m, Gle-H-2"~6"); "*C-
NMR (125 MHz, CD;0D) ¢: 153.1 (C-2), 122.8 (C-3),
176.9 (C-4), 126.7 (C-5), 115.5 (C-6), 162.0 (C-7),
111.6 (C-8), 157.1 (C-9), 116.9 (C-10), 124.0 (C-1"),
130.0 (C-2', 6), 114.9 (C-3', 5), 156.6 (C-4'), 74.3
(C-17), 71.6 (C-2"), 78.6 (C-3"), 70.3 (C-4"), 813
(C-5"), 61.4 (C-6"). LA ¥t 5cikipia—2",
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A 10: TR (MeOHD . UV AN (nm):
236, 270, 308. ESI-MS m/z: 447 [M—+H]', 445 [M—
H] . 'H-NMR (500 MHz, DMSO-dq) J: 8.34 (1H, s,
H-2), 7.92 (1H, d, J = 8.8 Hz, H-5), 6.97 (1H, d, J =
8.8 Hz, H-6), 7.14 (1H, d, J = 1.9 Hz, H-2"), 6.80
(1H, d, J = 8.1 Hz, H-5"), 6.99 (1H, dd, J = 8.1, 1.9
Hz, H-6"), 4.82 (1H, d, J = 9.8 Hz, Glc-H-1"), 3.22~
4.06 (6H, m, Glc-H-2"~6"), 3.78 (3H, s, 3'-OCH):
BC-NMR (125 MHz, DMSO-dq) d: 153.3 (C-2), 123.4
(C-3), 175.5 (C-4), 126.7 (C-5), 115.5 (C-6), 162.5
(C-7), 112.9 (C-8), 156.7 (C-9), 116.8 (C-10), 123.5
(C-1'), 113.4 (C-2"), 147.6 (C-3"), 146.8 (C-4'), 115.6
(C-5"), 121.9 (C-6), 56.1 (3'-OCH3), 73.9 (C-1"), 71.2
(C-2"), 79.2 (C-3"), 70.9 (C-4"), 82.1 (C-5"), 61.8
(C-6")o LA F%ds 5 scmkafis — s, ke s
Y110 b 3-MEEJEE AR .

AP 11 AR (MeOHD . UV AY! (nm):
250, 304. ESI-MS m/z: 431 [M+H]", 429 [M—H] .
'H-NMR (500 MHz, DMSO-dg) J: 8.28 (1H, s, H-2),
7.82 (1H, d, J = 8.8 Hz, H-5), 7.50 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.84 (1H, d, J = 8.8 Hz, H-6), 6.96 (2H, d,
J =88 Hz, H-3', 5'), 4.77 (1H, d, J = 9.8 Hz, Glc-H-
1"), 3.77 (3H, s, 4-OCHs); "C-NMR (125 MHz,
DMSO-de) d: 152.8 (C-2), 125.1 (C-3), 175.0 (C-4),
126.2 (C-5), 114.0 (C-6), 159.2 (C-7), 112.5 (C-8),
157.3 (C-9), 117.1 (C-10), 122.9 (C-1'), 130.4 (C-2/,
6'), 114.0 (C-3',5"), 159.2 (C-4'), 55.6 (4-OCHj), 74.4
(C-17), 71.2 (C-2"), 79.4 (C-3"), 70.9 (C-4"), 82.1
(C-5"), 61.8 (C-6"). LAt 5 cilifdhis—#™, W%
REAY 11 4-PRRE BN E,

A 12: A (MeOHD. UV A
(nm): 234, 318, ESI-MS m/z: 183 [M+H]", 181 [M—
H]". 'H-NMR (500 MHz, CD;0OD) d: 9.67 (1H, s,
1-CHO), 7.20 (2H, s, H-2, 6), 3.89 (6H, s, 3, 5-
OCH;): “C-NMR (125 MHz, CD;OD) &: 191.2
(CHO), 148.7 (C-3, 5), 145.7 (C-4), 126.0 (C-1),
107.0 (C-2, 6), 55.3 (3, 5-OCHs). VL %3k 5 SCHkiR
B, WA 12 T EE.

AP 13: IR i (MeOHD. UV A" (nm):
268, ESI-MS m/z: 197 [M—H] . "H-NMR (500 MHz,
CD;0D) 6: 7.33 (2H, s, H-2, 6), 3.88 (6H, s, 3, 5-
OCH3); "*C-NMR (125 MHz, CD;OD) &: 168.7

(-COOH), 147.4 (C-3, 5), 140.3 (C-4), 120.7 (C-1),
107.0 (C-2, 6), 55.4 (3, 5-OCH3). LA %3 5 Sk
B, M E A 13 T HIR.

A 14: BIEEKAK (MeOH), UV AN
(nm): 254. ESI-MS m/z: 383 [M+Na]’, 743 [2M+
Na]*, 359 [M—H] . 'H-NMR (500 MHz, CD;0D) ¢:
7.40 (2H, s, H-2, 6), 5.70 (1H, d, J = 7.8 Hz, Glc-H-
1), 3.89 (6H, s, 3, 5-OCHj3), 3.42~3.88 (6H, m, Glc-
H-2'~6); C-NMR (125 MHz, CD;OD) &: 165.3
(-COOH), 119.2 (C-1), 107.2 (C-2, 6), 147.6 (C-3, 5),
141.2 (C-4), 554 (3, 5-OCHj), 94.8 (C-1), 72.6
(C-2"), 77.5 (C-3"), 69.7 (C-4"), 76.7 (C-5'), 60.9
(C-6")o LA EHd 5 Scikafis— 5, s e s
14 45T FIR WAL -

AP 15: A (MeOH). UV AY! (nm):
340, ESI-MS m/z: 223 [M+H]", 221[M—H] .
'H-NMR (500 MHz, CD;OD) §: 7.85 (1H, d, J = 9.4
Hz, H-4), 6.92 (1H, s, H-5), 6.22 (1H, d, J = 9.5 Hz,
H-3), 3.95 (3H, s, 8-OCH3), 3.90 (3H, s, 6-OCHj3);
BC-NMR (125 MHz, CD;0D) d: 161.6 (C-2), 110.3
(C-3), 144.7 (C-4), 103.2 (C-5), 145.6 (C-6), 144.0 (C-7),
134.4 (C-8), 142.9 (C-9), 111.0 (C-10), 59.8 (8-OCH3),
55.1 (6-OCHz). LA ¥l 5 scikapi— 8%, e se
AW 15 J 7R e .

A 16: AR (MeOH) . UV AN (nm):
235, 254, ESI-MS m/z: 375 [M+Na]’, 727 [2M+
Na]®, 351 [M—H] . 'H-NMR (500 MHz, DMSO-d;)
5: 6.81 (1H, d, J = 7.9 Hz, H-5"), 6.80 (1H, d, J= 7.9
Hz, H-5'), 6.74 (1H, d, J = 1.6 Hz, H-2"), 6.72 (1H, d,
J=1.6 Hz, H-2), 6.67 (1H, dd, J = 1.6, 7.9 Hz, H-6"),
6.65 (1H, dd, J = 1.6, 7.9 Hz, H-6'), 5.97 (2H, s,
H-8"), 5.95 (2H, s, H-8"), 4.67 (2H, s, H-4), 3.76 (2H,
s, H-7"), 3.53 (2H, s, H-7"); “C-NMR (125 MHz,
DMSO-ds) d: 174.8 (C-1), 132.6 (C-2), 162.1 (C-3),
71.7 (C-4), 125.4 (C-1"), 108.6 (C-2'), 146.1 (C-3"),
147.7 (C-4'), 109.3 (C-5"), 121.7 (C-6"), 28.7 (C-7"),
101.2 (C-8'), 130.8 (C-1"), 108.8 (C-2"), 146.5 (C-3"),
147.9 (C-4"), 109.6 (C-5"), 122.3 (C-6"), 32.6 (C-7"),
101.4 (C-8"), VAl 5 sckipis 8™, seksett
HI16 9 2,3- (3T A- S FI)-2- T H-4- I g

AP 17: IR i (MeOHD . UV AM! (nm):
238,286, ESI-MS m/z: 353 [M—H] . "H-NMR (500
MHz, CDCl3) d: 6.84 (2H, s, H-5, 5'), 6.77~6.81 (4H,
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m, H-2, 2/, 6, 6'), 5.95 (4H, s, 2 X -OCH,0), 4.71 (2H,
d, J=4.3 Hz, H-7, 7'), 421~4.24 (2H, m, H-9a, 9'a),
3.86 (2H, dd, J = 3.6, 3.5 Hz, H-9b, 9'b), 3.05 (2H, m,
H-8, 8"); "*C-NMR (125 MHz, CDCl;) &: 149.6 (C-4,
4"), 148.7 (C-3, 3'), 136.7 (C-1, 1), 120.8 (C-6, 6'),
109.7 (C-5, 5", 108.0 (C-2, 2), 102.6 (2X-OCH,0),
87.4 (C-7,7'),73.3(C-9, 9,559 (C-8, 8. UL XIS
SehktRE B, MR E 1T ) L RRERE

AT 18: PR i (MeOHD . UV A" (nm):
236, 274. ESI-MS m/z: 393 [M+Na]’, 763 [2M+
Na]", 369 [M—H] . 'H-NMR (500 MHz, DMSO-d;)
9:6.81 (1H, d, J = 4.6 Hz, H-2"), 6.63 (1H, dd, J= 9.6,
1.6 Hz, H-6'), 6.63 (1H, dd, J = 9.6, 1.6 Hz, H-5), 6.80
(1H, d, J = 4.4 Hz, H-5'), 6.71 (1H, d, J = 1.5 Hz,
H-2), 6.59 (1H, dd, J = 8.1, 1.8 Hz, H-6), 5.96 (2H, d,
J = 0.9 Hz, H-10), 4.09 (1H, dd, J = 1.5, 1.8 Hz,
H-9a), 3.87 (1H, t, J = 8.5, 17.0 Hz, H-9b), 3.70 (6H,
s, 3', 4-OCHj3), 2.81 (1H, dd, J = 13.8, 2.6 Hz, H-7'a),
2.75 (1H, dd, J = 13.8, 6.8 Hz, H-7'b), 2.67 (1H, m,
7a), 2.41~2.52 (3H, m, H-8, &, 7b); '*C-NMR (125
MHz, DMSO-ds) 6: 132.3 (C-1), 110.0 (C-2), 146.2
(C-3), 147.7 (C-4), 108.5 (C-5), 122.8 (C-6), 37.3
(C-7), 41.3 (C-8), 71.2 (C-9), 101.3 (-OCH,0), 55.9
(3-OCHa), 55.7 (4-OCHa), 131.6 (C-1"), 112.7 (C-2),
149.1 (C-3"), 147.8 (C-4"), 112.2 (C-5), 120.8 (C-6"),
34.2 (C-7"), 46.0 (C-8"), 178.8 (C-9"). LI E¥¥a ¢
MR R E — 5, WS E A Y 18 4 methyl-
pluviatolide

AT 19: BEEELIRY (MeOHD. UV A
(nm): 242, 332, ESI-MS m/z: 179 [M~+H]", 177 [M—
H] . 'H-NMR (500 MHz, CD;0D) 8: 9.55 (1H, d, J =
7.9 Hz, H-1), 7.60 (1H, d, J = 15.6 Hz, H-3), 7.16 (1H,
dd, J = 14, 8.1 Hz, H-5'), 7.24 (1H, d, J = 1.9 Hz,
H-3'), 6.82 (1H, d, J = 8.2 Hz, H-6'), 6.63 (1H, dd, J =
7.8, 15.6 Hz, H-2), 3.90 (3H, s, 2'-OCH3). LA I ¥di
5 SCHRARE — 8, e A 19 ) 400
PR AR S AR
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