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Chemical constituents from roots of Kadsura longipedunculata
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Abstract: Objective To study the chemical constituents from the roots of Kadsura longipedunculata. Methods The constituents
were isolated and purified by various chromatographic methods, and the structures were elucidated by spectroscopic analysis. Results
Sixteen compounds were isolated from the roots of K. longipedunculata and the structures were identified as pinobatol (1), leptolepisol
B (2), 7S,8R-erythro-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-O-4'-neolignan (3), 2,3-bis-(a-hydroxy-4-hydroxy-3-methoxybenzyl)-
butane-1,4-diol (4), (7'S,8R,8'S)-4,4'9-trihydroxy-3,3',5-trimethoxy-9’-O-B-D-xylopyranosyl-2,7'-cyclo-lignan (5), aviculin (6),
ent-isolariciresinol (7), lawsorosemarinol (8), (+)-anwulignan (9), isolariciresinol-2a-O-p-D-xyloside (10), procyanidin B3 (11),
prodelphinidin B3 (12), (—)-gallocatechin (13), (+)-catechin (14), abscisic acid-p-D-glucopyranosyl ester (15), and (—)-oleuropeic acid
8-0-B-D-glucopyranoside (16). Conclusion Compounds 1—8, 11—13, 15, and 16 are isolated from the plants of Kadsura Kaempf. ex
Juss. for the first time.

Key words: Kadsura longipedunculata Finet et Gagnep; 7S,8R-erythro-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-O-4'-neolignan;

ent-isolariciresinol; procyanidin B3; prodelphinidin B3; abscisic acid-p-D-glucopyranosyl ester
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TR T AR TR T R AR A ) R B AR R
RM=ERAEY) . o, BRARGRIE Y R IR
WA 2L g TR 7 B R ARy, RS
PIE7IR = iREIE MG RN T8 SN AT S T 1 T
LT TR A b 35 A58 24 FH (42 S S e

k2 RN B LR M b s A2 X 2% 1
TEVERTY, ARSI TR A 2 i AT T
RANRGWIT, ML 95% S BEH-H T 43 2545 2
16 MEEY, PR 10 MARERENED. 4
NIEWREIE LR ED) . 1 DMEEmE R 1 A
i R E W, 400 %€ 8 pinobatol (1)
leptolepisol B (2). (7S,8R)-4,7,9,9"-PU23E-3 3/~ i
AL -8-0-4- B K i & (7S,8R-erythro-4,7,9,9'-
tetrahydroxy-3,3’-dimethoxy-8-0-4"-neolignan, 3). 2,3-
TAG-HERSE4,7- TR OR - T 1 4- R [2,3-
bis-(a-hydroxy-4-hydroxy-3-methoxybenzyl)-butane-
1,4-diol, 4]+ (7'S,8R,8'S)-4,4',9- = F£H-3,3",5- — HI%
3-9-0-B-D- ML W AWE-2,7- A K JEZ [(7'S.8R,8'S)-
4,4' 9-trihydroxy-3,3’,5-trimethoxy-9"-O-3-D-xylopyra-
nosyl-2,7'-cyclo-lignan, 5] aviculin (6). F#7%H 2
f§ % (ent-isolariciresinol, 7). lawsorosemarinol (8).
(H-ZIJEHE [(+)-anwulignan, 9], T3 H A 2 -
20-O-B-D-AKHEE (isolariciresinol-2a-O-B-D-xyloside,
10). JifE# 2 B3 (procyanidin B3, 11). Jf K
%% B3 (prodelphinidin B3, 12). (-)-F5 )L % [(-)-
gallocatechin, 13]. (+)-JLA % [(+)-catechin, 14].
Jii V& MR -B-D- WL W ) 4 B abscisic  acid-B-D-
glucopyranosyl ester, 15). (—)-oleuropeic acid 8-O--
D-glucopyranoside (16). 1, b5 1~8. 11~
13, 15, 16 5 H A+ 315 .
1 XFES5HH
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(1024.5 g) 43 nlinid& &K 5O B R, 2R 4
BEAEHC, 23 A RIFAL 14 F1 15 HIBSER 2 W8 5547
AL 14 115 KA AT 14 FIES IR L EERE I
&K BOR B, IEEAEY), IEBAT (60
g), BHTFEMZ ODS A1, HEE-/K (20%- 40%-
60%- 80%MH ) FRIEVEM, 193] 4 N5y, Hrp
204y 14-1 (1.5g) £ RP,g HPLC #l4% (17%H )
SRR 6 MWL (A~F): 415 14-1F(55 mg)
23— RPg HPLC 4% (17%H i) 7r #3214k
A 14 (38 mg); WALSr 14-1D (550 mg) Zilt—
U RP1g HPLC 4% (18% L) 4B E1b&4 11
(160 mg); WA14) 14-1C (120 mg) £3k—2 RPg
HPLC #ill#%% (7% M) 7 ssf328G4 12 (11 mg)
113 (20 mg); 415> 14-2 (3.4 g) 4 Sephadex LH-20
HERAT Al , BEMGRIN I, 531 7 MEA S (A~
G): W44 14-2D (160 mg) £ FFEREFE &5 5 21k
A 10 (48 mg); WALS) 14-2B (290 mg) £ RPjg
HPLC il £ (30% Rl 7 5543 2459 15(14 mg);
WAL 14-2C (1 @) SrERAE s, S07-HEE (1
0—1: 1) BREUEM, #3325 M4 (C1~C5):
W21 4> 14-2C-2 (130 mg) £ RP;g HPLC il (28%
) 13514059 8 (41 mg); W4y 14-2C-3 (130
mg) % RPjs HPLC 4% (28%H ) HEk&M1
(7mg) 12 (4mg); WALS; 14-2C-4 (480 mg) &
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RPg HPLC il #% (27%H i) 14 214k 54 5 (10 mg)
6 (4mg) Fl16 (18 mg). W45 14-2D (170 mg)
SAE AR, S-FEE (1D 0—~1 1 1) BREEEIN,
3 11 N5 (D1I~DI11), W44 14-2D-5 (78
mg) £ RP;g HPLC 14 (24% ) 556454 3
(8mg). 4 (7mg) A7 (7mg).

3 HHERE

wEP 1. QAR (FED. ESI-MS m/z: 579
[M+Na]". 'H-NMR (500 MHz, CD;0D) 6: 7.06 (1H,
d, J = 2.0 Hz, H-2), 7.05 (1H, dd, J = 9.5, 2.0 Hz,
H-6'), 6.88 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.75 (1H, d,
J = 8.0 Hz, H-5), 6.68 (1H, d, J = 8.0 Hz, H-5"), 6.66
(1H, d, J = 1.5 Hz, H-2"), 6.56 (1H, dd, J = 8.0, 1.5
Hz, H-6"), 6.23 (1H, d, J = 2.0 Hz, H-2"), 6.10 (1H, d,
J=9.5 Hz, H-5), 5.04 (1H, d, J = 9.5 Hz, H-7), 4.74
(1H, d, J = 8.0 Hz, H-7'), 429 (1H, m, H-8'), 3.85
(3H, s, 3-OCH3), 3.78 (1H, dd, J = 12.0, 2.5 Hz,
H-9'a), 3.72 (1H, dd, J = 12.0, 3.5 Hz, H-9'b), 3.68
(3H, s, 3"-OCHs), 3.63 (3H, s, 3'-OCHj3), 3.48 (2H, t,
J=6.5Hz, H-9"), 3.38 (2H, d, J = 6.0 Hz, H-9), 2.75
(1H, m, H-8), 2.52 (2H, t, J = 8.0 Hz, H-7"), 1.73 (2H,
m, H-8"); C-NMR (125 MHz, CD;0OD) ¢: 135.2
(C-1), 111.2 (C-2), 149.5 (C-3), 147.7 (C-4), 116.4
(C-5), 120.4 (C-6), 84.1 (C-7), 62.2 (C-8), 60.2 (C-9),
56.9 (C-1"), 113.9 (C-2'), 154.2 (C-3'), 184.0 (C-4"),
129.5 (C-5'), 151.3 (C-6'), 85.7 (C-7'), 80.9 (C-8),
62.5 (C-9"), 137.7 (C-1"), 115.1 (C-2"), 153.8 (C-3"),
146.0 (C-4"), 117.1 (C-5"), 121.7 (C-6"), 32.9 (C-7"),
358 (C-8"), 62.5 (C-9"), 56.8 (3-OCH;), 55.6
(3'-OCH3), 56.3 (3"-OCH3). LA % ds 55 Sk 18—
I, W% EAL A 1 4 pinobatol,

& 2. AR (FED. ESI-MS m/z: 597
[M+Na]". "H-NMR (500 MHz, CD;0D) 6: 6.95 (2H,
brs, H-2', 2), 6.80 (2H, brs, H-5, 6), 6.76 (1H, dd, J =
8.0, 1.5 Hz, H-6"), 6.72 (1H, d, J = 8.5 Hz, H-5"), 6.70
(1H, d, J = 1.5 Hz, H-2"), 6.67 (1H, d, J = 8.0 Hz,
H-5'), 6.58 (1H, dd, J = 8.5, 1.5 Hz, H-6"), 4.76 (1H,
d, J = 3.0 Hz, H-7), 475 (1H, d, J = 2.5 Hz, H-7"),
425 (1H, m, H-8), 4.20 (1H, m, H-8"), 3.78 (2H, dd,
J =11.5, 5.5 Hz, H-9a, 9a), 3.74 (3H, s, 3'-OCHa),
3.68 (2H, overlap, H-9'b, 9b), 3.68 (6H, brs, 3, 3"-
OCHj3), 3.48 (2H, t, J = 6.5 Hz, H-9"), 2.52 (2H, t, J =
8.0 Hz, H-7"), 1.72 (2H, m, H-8"); '*C-NMR (125

MHz, CD;OD) J: 137.4 (C-1), 113.0 (C-2), 151.9
(C-3), 148.8 (C-4), 118.8 (C-5), 121.3 (C-6), 74.2
(C-7), 86.6 (C-8), 62.5 (C-9), 134.5 (C-1"), 112.1
(C-2), 149.0 (C-3'), 147.3 (C-4"), 116.0 (C-5'), 121.2
(C-6"), 74.3 (C-7"), 86.8 (C-8'), 62.5 (C-9'), 138.4
(C-17), 1143 (C-2"), 152.1 (C-3"), 147.5 (C-4"),
119.8 (C-5"), 122.1 (C-6"), 33.0 (C-7"), 35.8 (C-8"),
62.5 (C-9"), 56.8 (3, 3', 3"-OCH;). LA %5 ik
a7, M E S 2 ) leptolepisol B.

a3 AEBAR (FED. ESI-MS m/z: 401
[M+Na]". "H-NMR (500 MHz, CD;0D) &: 6.60~
6.94 (6H, H-2, 5, 6,2', 5", 6'), 4.76 (1H, d, J = 6.0 Hz,
H-7), 422 (1H, m, H-8), 3.79 (1H, dd, J = 12.0, 5.5
Hz, H-9a), 3.74 (3H, s, -OCH3), 3.73 (3H, s, -OCHj3),
3.68 (1H, dd, J = 12.0, 3.5 Hz, H-9b), 3.49 (2H, t, J =
7.0 Hz, H-9'), 2.54 (2H, t, J = 7.0 Hz, H-7"), 1.73 (2H,
m, H-8"); “C-NMR (125 MHz, CD;OD) &: 134.5
(C-1), 112.1 (C-2), 149.0 (C-3), 147.3 (C-4), 115.9
(C-5), 121.3 (C-6), 74.4 (C-7), 87.0 (C-8), 138.4
(C-1), 114.3 (C-2"), 152.2 (C-3"), 147.6 (C-4"), 120.0
(C-5"), 122.2 (C-6'), 33.0 (C-7'), 35.9 (C-8"), 62.5
(C-9,9"), 56.8 (-OCH3), 56.6 (-OCH3). LL_F¥# 53¢
fkARaE B, e S 3 (7S,8R)-4,7,9,9'-
VYR HE-3,3"-— H4 5E-8-0-4-Hi K JfE % .

wEY 4: AR (FEE. EL-MS m/z: 394
[M]". H-NMR (500 MHz, CD;0D) 6: 6.97 (2H, d, J =
2.0 Hz, H-2, 2'), 6.82 (2H, dd, J = 8.0, 2.0 Hz, H-6,
6'), 6.73 (2H, d, J = 8.0 Hz, H-5, 5'), 4.87 (2H, brd,
J = 8.0 Hz, H-7, 7'), 3.82 (6H, s, -OCH3), 3.64 (2H,
dd, J=11.0, 3.0 Hz, H-9a, 9a), 3.55 (2H, dd, J=11.0,
5.0 Hz, H-9b, 9'b), 2.26 (2H, m, H-8, 8'); "*C-NMR
(125 MHz, CD;0D) 6: 135.3 (C-1, 1'), 111.5 (C-2, 2"),
149.4 (C-3, 3"), 147.7 (C-4, 4), 116.3 (C-5, 5"), 120.8
(C-6, 6'), 84.7 (C-7, 7'), 55.7 (C-8, 8), 62.1 (C-9, 9"),
56.7 ((OCHz)o VL - ¥dfs 5 Scikaiis— 50, #k e
WG 40 2,3-—-(3-TAIE-4,7- R B 0E)- T k-
1,4- .

Ews: AtkAR (HED. ESI-MS m/z: 545
[M+Na]". "H-NMR (500 MHz, CD;0D) §: 6.70 (1H,
d, J = 2.0 Hz, H-2'), 6.59 (1H, d, J = 8.0 Hz, H-5"),
6.50 (1H, s, H-6), 6.44 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
429 (1H, d, J= 6.5 Hz, H-7'), 4.15 (1H, d, J = 7.5 Hz,
H-1"), 3.79 (3H, s, 3-OCHs), 3.77 (1H, overlap,
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H-5"a), 3.77 (1H, overlap, H-4"), 3.71 (3H, s,
3'-OCHj3), 3.59 (1H, dd, J = 11.0, 4.0 Hz, H-9a), 3.48
(1H, dd, J = 11.0, 7.0 Hz, H-9b), 3.41 (1H, m, H-9'a),
3.36 (1H, dd, J = 10.0, 4.0 Hz, H-9'b), 3.28 (1H,
overlap, H-5"b), 3.25 (3H, s, 5-OCH3), 3.16 (1H, t, J =
8.0 Hz, H-3"), 3.10 (1H, t, J = 11.0 Hz, H-2"), 2.66
(1H, dd, J = 15.0, 4.0 Hz, H-7a), 2.54 (1H, m, H-7b),
1.98 (1H, m, H-8"), 1.65 (1H, m, H-8); "*C-NMR
(CD;0D, 125 MHz) 6: 130.4 (C-1), 126.9 (C-2), 147.9
(C-3), 139.2 (C-4), 148.9 (C-5), 108.1 (C-6), 34.3
(C-7), 40.9 (C-8), 66.4 (C-9), 140.5 (C-1"), 113.9
(C-2'), 149.0 (C-3"), 145.6 (C-4"), 116.0 (C-5'), 122.0
(C-6"), 42.9 (C-7'), 47.2 (C-8'), 71.4 (C-9'), 105.8
(C-1"), 75.3 (C-2"), 783 (C-3"), 71.6 (C-4"), 67.3
(C-5"), 569 (3-OCH;), 603 (5-OCHj;), 56.8
(3'-OCH3). LA _E%d 5 scmrdpiE — 3, W et
A5 K (7'S,8R,8'S)-4.4'9- = F4Fk-3 3" 5- = F4 Jik-
9'-O-B-D-MEME ARBERESL-2,7- AR E

e 6: Atk R (HFEE). ESI-MS m/z: 529
[M-+Na]". 'H-NMR (500 MHz, CD;0D) &: 6.70 (1H,
d, J= 8.0 Hz, H-5), 6.61 (1H, s, H-6), 6.58 (1H, d, J =
2.0 Hz, H-2'), 6.54 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.11 (1H, s, H-3), 4.45 (1H, brs, H-1"), 3.80~3.82
(2H, m, H-7', 2"), 3.75~3.77 (1H, m, H-9'a), 3.75
(3H, s, -OCH3), 3.72 (3H, s, -OCH3), 3.68 (1H, dd, J =
10.5, 3.5 Hz, H-9a), 3.56~3.60 (2H, m, H-9, 3"), 3.46
(1H, m, H-5"), 3.29 (1H, t, J = 9.5 Hz, H-4"), 3.06
(1H, dd, J = 10.0, 4.0 Hz, H-9'b), 2.77 2H, d, J= 7.5
Hz, H-7), 1.97 (1H, m, H-8), 1.81 (1H, m, H-8"), 1.13
(3H, d, J = 6.0 Hz, H-6"); “C-NMR (125 MHz,
CD;OD) §: 1292 (C-1), 138.4 (C-2), 117.4 (C-3),
146.4 (C-4), 149.5 (C-5), 112.8 (C-6), 33.9 (C-7), 40.4
(C-8), 65.7 (C-9), 1343 (C-1'), 113.9 (C-2'), 147.6
(C-3'), 145.6 (C-4'), 116.4 (C-5'), 123.5 (C-6'), 48.7
(C-7"), 45.8 (C-8)), 68.3 (C-9), 102.6 (C-1"), 72.7
(C-2"), 72.9 (C-3"), 742 (C-4"), 70.5 (C-5"), 18.2
(C-6"), 56.7 ((OCHz). L ¥ 5 scikahis —5Y,
W2 E W) 6 4 aviculin.

WAEY T AR (HEE. ESI-MS m/z: 383
[M-+Na]". 'H-NMR (500 MHz, CD;0D) &: 6.68 (1H,
d, J = 8.0 Hz, H-5"), 6.62 (1H, d, J = 2.0 Hz, H-2),
6.60 (1H, s, H-3), 6.56 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.12 (1H, s, H-6), 3.75 (1H, d, J = 9.5 Hz, H-7"), 3.75

(3H, s, -OCH3), 3.72 (3H, s, -OCHj3), 3.58~3.66 (3H,
m, H-9a, 9b, 9'a), 3.34 (1H, dd, J = 11.5, 4.0 Hz,
H-9'b), 2.72 (2H, d, J = 7.5 Hz, H-7), 1.94 (1H, m,
H-8), 1.71 (1H, m, H-8); "“C-NMR (125 MHz,
CD;OD) d: 129.3 (C-1), 138.9 (C-2), 117.7 (C-3),
146.3 (C-4), 149.3 (C-5), 112.7 (C-6), 33.9 (C-7), 40.3
(C-8), 66.3 (C-9), 134.5 (C-1'), 114.1 (C-2'), 147.5
(C-3"), 145.6 (C-4'), 116.3 (C-5'), 123.5 (C-6'), 48.4
(C-7/8"), 48.3 (C-7'/8"), 62.5 (C-9"), 56.7 (-OCH3),
56.6 (-OCHs). Lh ¥ 5 Scukapis —s"™, %
EWEY T AR

a8 AR (HEL. ESI-MS m/z: 279
[M+Na]". "H-NMR (500 MHz, CD;0D) §: 6.93 (1H,
d, J=7.5Hz, H-5), 6.79 (1H, d, J = 1.5 Hz, H-2), 6.68
(1H, dd, J = 7.5, 1.5 Hz, H-6), 4.10 (1H, m, H-2'),
3.78 (3H, s, 3-OCHa), 3.69 (4H, m, H-1, 3'), 3.50 (2H,
t, J = 6.5 Hz, H-9), 2.57 (2H, t, J = 8.0 Hz, H-7), 1.76
(2H, m, H-8); “C-NMR (125 MHz, CD;0OD) &: 138.6
(C-1), 114.4 (C-2), 152.3 (C-3), 147.1 (C-4), 119.8 (C-5),
1222 (C-6), 33.0 (C-7), 35.9 (C-8), 62.5 (C-9), 62.3
(C-1',3"), 83.6 (C-2'), 56.7 (3-OCH3). LL_b%¥s 5 ik
a3, WA ) 8 4 lawsorosemarinol .

EW9: Atk (FEE. ESI-MS m/z: 351
[M-+Na]". "H-NMR (500 MHz, CD;COCDj3) 6: 6.76
(1H, brs, H-2"), 6.74 (1H, d, J = 7.5 Hz, H-5), 6.73
(1H, d, J = 8.0 Hz, H-5), 6.71 (1H, brs, H-2), 6.66
(1H, brd, J = 7.5 Hz, H-6'), 6.26 (1H, brd, J = 8.0 Hz,
H-6), 5.93 (2H, d, J = 1.5 Hz, -OCH,0-), 3.81 (3H, s,
-OCH3), 2.75 (2H, m, H-7a, 7'a), 2.28 (2H, m, H-7b,
7'b), 1.75 (2H, m, H-8, 8'), 0.83 (3H, d, J = 7.0 Hz,
8'-CHs), 0.82 (3H, d, J = 7.0 Hz, 8-CH;); "*C-NMR
(125 MHz, CD5COCDs) d: 136.6 (C-1), 110.0 (C-2),
148.5 (C-3), 146.5 (C-4), 108.6 (C-5), 122.7 (C-6),
39.2 (C-7), 40.0 (C-8), 16.4 (C-9), 133.9 (C-1'), 113.2
(C-2'), 145.5 (C-3'), 148.1 (C-4'), 115.4 (C-5"), 1223
(C-6"), 39.5 (C-7"), 40.1 (C-8'), 16.5 (C-9'), 56.2
(-OCH3), 101.6 (-OCH,0-). LA L5 5 SCiik4RiE —
M, WEEEW 9N (D-LHAEER.

E 10: AR AR CFEE . ESI-MS m/z: 515
[M-+Na]". 'H-NMR (500 MHz, CD;OD) 6: 6.72 (1H,
d, J = 2.0 Hz, H-2"), 6.68 (1H, d, J = 8.5 Hz, H-5),
6.59 (1H, s, H-6), 6.57 (1H, dd, J = 8.5, 2.0 Hz, H-6"),
6.12 (1H, s, H-3), 3.99 (1H, d, J = 7.5 Hz, H-1"), 3.99
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(1H, overlap, H-9a), 3.92 (1H, dd, J = 9.5, 2.5 Hz,
H-9b), 3.76 (1H, overlap, H-7"), 3.75 (3H, s, 5-OCH3),
3.74 (3H, s, 3’-OCHj3), 3.70 (1H, dd, J = 11.0, 3.5 Hz,
H-9a), 3.65 (1H, dd, J = 11.0, 6.5 Hz, H-9'b), 3.40
(1H, m, H-5"a), 3.23 (1H, t, J = 8.5 Hz, H-4"), 3.17
(1H, dd, J = 10.0, 3.5 Hz, H-5"b), 3.14 (1H, dd, J =
8.5, 7.0 Hz, H-3"), 3.06 (1H, dd, J = 11.5, 10.5 Hz,
H-2"), 2.76 (2H, m, H-7), 2.01 (1H, m, H-8'), 1.79
(1H, m, H-8); "*C-NMR (125 MHz, CD;0D) J: 129.4
(C-1), 134.6 (C-2), 117.7 (C-3), 145.5 (C-4), 147.5
(C-5), 114.6 (C-6), 34.1 (C-7), 39.9 (C-8), 65.4 (C-9),
138.9 (C-1"), 112.7 (C-2), 149.2 (C-3'), 146.2 (C-4),
116.4 (C-5'), 123.4 (C-6'), 48.2 (C-7'), 46.2 (C-8),
69.7 (C-9"), 106.1 (C-1"), 75.3 (C-2"), 78.2 (C-3"),
71.6 (C-4"), 672 (C-5"), 56.7 (3'- OCH3) 56.8
(5-OCH3). VL -%d 5 3cikapig —s0™, et
H W) 10 2 5% A NG #-20-0-B-D- KB -

&Y 11: AEBRAE CFEE . ESI-MS m/z: 577
[M—H] . ZWEWAEAE 2 IR GAR ISF A,
ML B, G544 LK 1. "TH-NMR (500 MHz, CD;0D)
5: 6.89 (0.67H, d, J = 1.5 Hz), 6.74~6.79 (0.67H, m),
6.71 (0.33H, d, J = 8.0 Hz), 6.70 (0.33H, d, J = 8.0
Hz), 6.68 (0.67H, d, J = 1.5 Hz), 6.62 (0.67H, d, J =
8.0 Hz), 6.61 (0.67H, d, J = 8.0 Hz), 6.53 (0.67H, d,
J = 1.5 Hz), 6.41 (0.67H, dd, J = 8.0, 1.5 Hz), 6.19
(0.67H, dd, J = 8.0, 1.5 Hz), 6.01 (0.67H, s), 5.88
(0.33H, s), 5.83 (0.67H, d, J = 2.0 Hz), 5.78 (0.33H, d,
J=2.0 Hz), 5.75 (0.33H, d, J = 2.0 Hz), 5.73 (0.67H,
d, J = 2.0 Hz), 4.68 (0.33H, d, J = 7.0 Hz), 4.48
(0.67H, d, J = 7.5 Hz), 4.45 (0.67H, overlap, 4.35
(0.67H, d, J = 8.0 Hz), 4.30 (0.67H, d, J = 10.0 Hz),
428 (0.33H, d, J = 7.5 Hz), 4.20 (0.67H, d, J = 9.5
Hz), 4.01 (0.33H, m), 3.73 (0.67H, m), 2.77 (0.33H,
dd, J = 16.5, 6.0 Hz), 2.71 (0.67H, dd, J = 16.5, 5.5
Hz), 2.53 (0.33H, dd, J = 16.5, 8.5 Hz), 2.43 (0.67H,
dd, J =16.5, 8.0 Hz); "“C-NMR (125 MHz, CD;0D)
5. 158.9, 157.4, 156.2, 1552, 146.4, 146.1, 145.9,
132.9, 132.2, 121.3, 120.9, 120.2, 116.7, 116.5, 116.4,
115.8, 115.5, 108.5, 107.5, 102.6, 97.8, 97.6, 97.2,
96.4, 84.3, 82.8, 74.0, 70.2, 69.2, 68.9, 38.9, 29.1. Lk
R Sk E S, s A 11 )R
167 € B3.

&Y 12: Ak R CHEE . ESI-MS m/z: 593

Q@ @”‘ o
m

1 L&Y 11 5012 gh4EH
Fig. 1 Structures of compounds 11 and 12

[M—H] . i%%’*%ﬁf 2 PR ZAS R e A A
ML B, 45K L& 1. 'TH-NMR (500 MHz, CD;0D)
5: 6.90 (0.5H, d, J = 2.0 Hz), 6.77 (0.5H, dd, J = 8.5,
2.0 Hz), 6.71 (0.5H, d, J = 8.0 Hz), 6.68 (0.5H, d, J =
2.0 Hz), 6.65 (0.5H, d, J = 8.0 Hz), 6.43 (0.5H, dd, J =
8.0, 1.5 Hz), 6.44 (1H, s), 6.07 (1H, s), 6.01 (0.5H, s),
5.88 (0.5H, s), 5.81 (0.5H, d, J = 2.5 Hz), 5.79 (0.5H,
d, J=2.0 Hz), 5.75 (0.5H, d, J = 2.0 Hz), 5.73 (0.5H,
d, J = 2.5 Hz), 4.68 (0.5H, d, J = 7.0 Hz), 4.46 (1H,
m), 437 (0.5H, d, J = 7.5 Hz), 432 (0.5H, t, J = 7.0
Hz), 4.31 (0.5H, overlap), 4.27 (0.5H, t, J = 8.0 Hz),
4.17 (0.5H, d, J = 10.0 Hz), 3.99 (0.5H, m), 3.75
(0.5H, m), 2.72 (1H, m), 2.53 (0.5H, dd, J = 16.0, 7.5
Hz), 2.42 (0.5H, dd, J = 16.5, 8.0 Hz); "*C-NMR (125
MHz, CD;0D) 6: 159.0, 158.9, 157.5, 157.2, 156.2,
156.1, 155.8, 155.3, 155.1, 147.1, 146.7, 146.3, 145.8,
134.3, 133.0, 132.6, 131.8, 131.5, 129.2, 124.5, 121.3,
121.0, 116.7, 116.5, 116.2, 108.8, 108.4, 108.1, 107.7,
107.3, 105.0, 102.8, 100.6, 97.4, 96.0, 84.3, 84.2, 83.3,
83.1,74.2,74.0, 69.1, 68.8, 38.8, 29.2, 28.2. LA ¥z
cwkaE 5, MR A 12 R K
# B3,

A 13: AR AR (HEE . ESI-MS m/z: 305
[M—H] . 'H-NMR (500 MHz, CD;0D) 6: 6.34 (2H,
s, H-2', 6'), 5.86 (1H, d, J = 2.0 Hz, H-6), 5.80 (1H, d,
J = 2.0 Hz, H-8), 447 (1H, d, J = 7.0 Hz, H-2), 3.90
(1H, m, H-3), 2.45 (1H, dd, J = 16.0, 7.0 Hz, H-4a),
2.75 (1H, dd, J = 16.0, 5.0 Hz, H-4b); *C-NMR (125
MHz, CD;OD) 6: 83.2 (C-2), 69.1 (C-3), 28.4 (C-4),
157.9 (C-5), 96.5 (C-6), 158.1 (C-7), 95.8 (C-8), 157.1
(C-9), 101.0 (C-10), 131.9 (C-1"), 107.5 (C-2', 6'),
147.2 (C-3', 5"), 134.3 (C-4"). UL L Hdl 5 SCHiRIRIE —
U, SE AW 13 Tl (- LAEE.

EY 14: AER AR (FEE . ESI-MS m/z: 289
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[M—H] . 'H-NMR (500 MHz, CD;OD) : 6.78 (1H,
d, J = 2.0 Hz, H-2'), 6.70 (1H, d, J = 8.5 Hz, H-5),
6.66 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 5.87 (1H, d, J =
2.0 Hz, H-6), 5.79 (1H, d, J = 2.0 Hz, H-8), 4.50 (1H,
d, J = 7.5 Hz, H-2), 3.91 (1H, m, H-3), 2.45 (1H, dd,
J=16.0, 8.5 Hz, H-4a), 2.78 (1H, dd, J = 16.0, 5.5 Hz,
H-4b); "C-NMR (125 MHz, CD;0D) §: 82.8 (C-2),
68.8 (C-3), 28.5 (C-4), 157.5 (C-5), 96.3 (C-6), 157.8
(C-7), 95.5 (C-8), 156.9 (C-9), 100.8 (C-10), 132.2
(C-17), 115.2 (C-2'), 146.2 (C-3', 4)), 116.1 (C-5'),
120.0 (C-6'). A% 5 Scikapas — 8", ke
EW 14 (H)-)LEE

E15: AR AR (FEE . ESI-MS m/z: 449
[M-+Na]". 'H-NMR (500 MHz, CD;0D) ¢: 7.76 (1H,
d, J = 16.0 Hz, H-4), 6.27 (1H, d, J = 16.0 Hz, H-5),
5.88 (1H, s, H-3"), 5.77 (1H, s, H-2), 5.44 (1H, d, J =
8.0 Hz, H-1"), 3.78 (1H, d, J = 12.5 Hz, H-6"a), 3.62
(1H, dd, J = 12.5, 5.0 Hz, H-6"b), 3.37 (1H, t, J = 8.0
Hz, H-4"), 3.25~3.32 (3H, m, H-2", 3", 5"), 2.49 (1H,
d, J=16.5 Hz, H-5"), 2.13 (1H, d, J = 16.5 Hz, H-5"),
2.02 (3H, s, H-6), 1.87 (3H, s, H-7), 1.01 (3H, s,
H-8), 0.97 (3H, s, H-9"); "“C-NMR (125 MHz,
CD;0D) §: 166.2 (C-1), 118.4 (C-2), 153.9 (C-3),
129.6 (C-4), 139.6 (C-5), 21.6 (C-6), 80.9 (C-1'),
166.6 (C-2'), 128.0 (C-3"), 201.2 (C-4"), 51.0 (C-5"),
43.2 (C-6'), 19.9 (C-7"), 23.9 (C-8'), 25.0 (C-9"), 95.7
(C-1"), 743 (C-2"), 78.4 (C-3"), 71.4 (C-4"), 79.1
(C-5"), 62.7 (C-6"). VL ¥ & Srihaiia —52",
WS TEAE W 15 0 [T 7% T2 -B-D-IL W 4 4 B

& 16: AR AR (R . ESI-MS m/z: 369
[M+Na]". 'H-NMR (500 MHz, CD0D) &: 6.91 (1H,
t,J=2.5 Hz, H-2), 442 (1H, d, J= 7.5 Hz, H-1'), 3.76
(1H, dd, J = 11.5, 2.5 Hz, H-6'a), 3.60 (1H, dd, J =
11.5, 5.5 Hz, H-6'b), 3.30 (1H, t, J = 4.5 Hz, H-3"),
3.24 (1H, t,J = 7.5 Hz, H-4'), 3.17 (1H, m, H-2'), 3.08
(1H, t, J = 7.5 Hz, H-5'), 2.3~2.4 (2H, m, H-6a, 3a),
2.0~2.2 (3H, m, H-6b, 5a, 3b), 1.67 (1H, m, H-4),
1.20 (3H, s, H-9), 1.18 (3H, s, H-10), 1.14 (1H, m,
H-5b); "C-NMR (125 MHz, CD;0D) §: 132.2 (C-1),
141.1 (C-2), 28.9 (C-3), 44.8 (C-4), 24.8 (C-5), 26.7
(C-6), 171.4 (C-7), 80.8 (C-8), 23.6 (C-9), 25.1
(C-10), 98.8 (C-1), 75.6 (C-2'), 78.6 (C-3"), 72.1
(C-4"), 77.8 (C-5"), 63.2 (C-6"). LA Edi 5 ik

— U % e S 16 9 (—)-oleuropeic acid 8-
O-B-D-glucopyranoside .
4 HER5WE

ARSI 0] B TR T AR A 22 1 AT T IFIE,
HMPRWE A TR T, 5 (P E 2580 2010 4R
HOSCEU 2584 F TR AN, SRR AR 22 R
TLWR T JE e KT Schisandra sphenanthera Rehd.
et Wils [R5, &4, H-AAREDLHR,
T A RAMARR, TR IRE .

A SR R TR AR B R EE T 16 M
G, HPhARIERFUEY 10 4~ (1~10). FHE
W22 WAL 4 4 (1~14). f52FREFF 1A (15D
FIERHEE 14> (16),

ARSI 73 B AR ARPEAEOR, PRI AR A IR
RIREERANRER, TR I AR
JERMERARR. Hh, a1 ATH 142
IR ARG R ARG, Ry DI, E K
S WK FAH2 Pinus sylvestris L. R4y B543.5),  H
N IEAE BRI R I BAZ R A A ST AT 2 4
(H-ZTEE G 9 72 F TR rh I =y,
SCHERHRIE,  HOW N LS 1K) 3R TP A 5 59 1R 4
HIERT, Efsh 6 HY, K'-ATP A P-388 41 fiA7 W]
SFEIERR, 9 A% ADP % SR SR 4R
A MAHIEN, W HIE R TUA 7 bR v i
4y,

TR FE LR R ISR B eI 2 T R
W, R 2 Wy AT A TR -3, R AR
H Ce-C3-Co, WHZRAM YRR IR TR . RIbE
i 22 Py AR A L AR RO R A R g5 M A, o =K
KK FRTOLEIE . SEIRIELREM LN s PR SR
Pl bR 2 AMEOTiERTT AR, 400 A B A
BEM B etz . B M EE R RAR =P
Iz A, FEAREAE R A, R
ZRAAY). BRI A AR, BRIzt
WA EAT PP G BEREYE, W i MEGE TR $t
AU Frmim b,

ARSI B TR P R SR B b I 22 1y
Ko &5W, WIEIAZENEWE IR IE R
0] R B TR T B AR . BSR4t
D X — B FEml, 2y S P ATt — 2
RIS
5% 0k
(1] rhERER b Y S G, P ERYE M)
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