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Chemical constituents from Acanthopanax senticosus
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Abstract: Objective To study the chemical constituents of Acanthopanax senticosus. Methods The compounds were separated
and purified by column chromatography and their structures were identified by spectroscopic methods. Results Twelve compounds
were isolated from the chloroform and n-butanol extract of 4. senticosus, and their structures were determined as ciwujiatone (1),
eleutheroside B (2), tachioside (3), alimoxide (4), erythro-1-(4-hydroxy-3-methoxy-phenyl)-2-{4-[(E)-3-hydroxy-1-propenyl]-2-
methoxy-phenoxy}-1,3-propanediol (5), erythro-1,2-bis(4-hydroxy-3-methoxyphenyl)-1,3-propanediol (6), tortoside A (7),
episyringaresinol 4'-O-B-D-glucopyranoside (8), (+)-lyoniresinol (9), benzyl-O-a-L-rhamno-pyranosyl (1—6)-p-D-glucopyranoside (10),
2,6-dimethoxy-4-(3-hydroxy-propen-1-yl) phenyl-4-O-o-L-rhamno-pyranosyl-(1—6)-p-D-glucopyranoside (11), and nicotinamide (12).
Conclusion Compounds 3—5 and 10—12 are isolated from A. senticosus for the first time.
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tortoside A (7). K | NG5 4-O-B-D-H & BE T (8
(+)-lyoniresinol (9). K HIE-O-o-L- 5 4 Nk e 4 ik
(1—6)-B-D-F &ML FETT (10D, 2,6-— H 4 JE-4-(3-
F4 5 P L) 2K BE-1-0-a-L- L 25 itk i B 3L -(1—6)-
B-D-FIZ LT (1), B-2 FEEIEALE (12). M
T A LA 00 2k BRI P B i 00 o S
WL R O BRI RS I R L T
WFFER HERE R -
1 {XEE5HH

Yanco B4 SAX, Bruker AX—300 ZY 4%,
TMS 4 W bk . Sephadex LH-20 % 4 4 ¥t &
Pharmacia 2> 7] 77 i o G0 FHAE S N 75 SR L L)
FEd BT ARG A b4l St BT 29 0 F I
FHZ5 M Ty, BRI B 2R 2% 00 I B0 55 8
Acanthopanax senticosus (Rupr. et Maxim) Harms.
IR ZE . FEUEAR A CRAF AR B 25 R R 2 242 it
2 RESSE

WORIFLINZitt 20 kg, #idE, FHARRL 4L 65%
SEEIAEIFSE 3 I, I, A IFHRIGH, ik
Wi PR E NG BKTRR, KA A 5
P BEIR CWE 1E T BEASHUS 24 6 4 40.0 .
Y 52.5 g+ BERR LW 62.5 g+ IF T BEH 4>
146.5 go S« 1IE T B> B RER A 1% . Sephadex
LH-20 F: il K im0 (s A3 54 1(5.5 mg)
2 (26.0mg). 3 (10.5mg). 4 (244 mg). 5 (40.2
mg). 6 (8.5mg). 7 (9.0mg). 8 (10.5mg). 9 (12.5
mg). 10 (94 mg). 11 (13.5mg). 12 (15.5mg).
3 KT

A& 1. AT, mp 112~114 °C (5.
AR A S R, R R
'H-NMR (300 MHz, DMSO-ds) o] I, 2 ANy
R TES 69.35,8.21 (s, OH-4, 4'). 4 NHAEESS
5§ 3.84 (6H, s, OCHs-3, 5), 3.75 (6H, s, OCH3-3’,
59, L 2 AN R AUE S 07.31 (2H, s), 6.61 (2H, s),
PRI RE S 24 1, 3, 4, S-DUBUR 55 B 45
. *C-NMR (75 MHz, DMSO-dy) i 6 197.7
— IS S, 0 147.9 (C-3', 5'), 147.7 (C-3, 5),
104.0 (C-2', 6"), 106.5 (C-2, 6) K 4 HEB MMM
5 HEDIESE T TP S AW 1, 3, 4, 5-D9HK
AR5 T b, HHHe 5 Somk s — 80, ke
acx /B L IR

&Y 2. A K. 'TH-NMR (300 MHz,
DMSO-dg) it 6 7.12 (1H, s, H-5), 7.95 (1H, d, J=9.5
Hz, H-4), 6.40 (1H, d, J = 9.5 Hz, H-3) #EJILT]AE

A SR, — /MRS S 6 5.19 (1H,
d,J=6.9Hz, H-1"), 2 MH%EIAE"S 53.84 (6H,s,2X
OCH3); “C-NMR (75 MHz, DMSO-dg) it 6 159.9
(C-2), 114.6 (C-3), 144.5 (C-4), 105.5 (C-5), 149.5
(C-6), 141.7 (C-7), 140.3 (C-8), 142.5 (C-9), 114.8
(C-10), 61.4 (8-OCHs), 56.6 (6-OCHz) LUK i #i
A5 5 0 1022 (Gle-C-1), 77.6 (Gle-C-5), 76.5
(Gle-C-3), 74.1 (Gle-C-2), 69.9 (Gle-C-4), 60.8
(Gle-C-6), L b %His 15 Scmkaiin o LA 25,
Uk, Sty 2 AR TOINT B .

&Y 3: WA, 'HANMR (300 MHz,
DMSO-ds) 1% 0 6.68 (1H, d, J = 2.4 Hz), 6.45 (1H,
dd, J=2.4, 8.4 Hz), 6.65 (1H, d, J=8.4 Hz) Jy it
5/ X ABX & R4, RLPEA 1, 2, 4-
=R &k, 64.66 (1H,d, J=7.2 Hz) "]
Wiz & WA B-D-NEwE AR, — ARG S
§3.70 3H, s, OCH;3-2), — M55 9 8.53
(1H, br s, 4-OH); "*C-NMR (75 MHz, DMSO-d;) it
6 ANITEMRE S 0 141.4 (C-1), 147.8 (C-2), 102.4
(C-3), 150.8 (C-4),108.0 (C-5), 115.3 (C-6) LA M Fii %
PEmAS S 0 101.8 (Gle-C-1), 77.1 (Gle-C-5), 76.8
(Gle-C-3), 73.4 (Gle-C-2), 70.0 (Gle-C-4), 60.9
(Gle-C-6), —/MHEIEE(F S 6 55.6 (CH;0-2). UL L
Mot 5 scmkioE s — 5, SR A Y 3
4-FRHE-2- WA FE R IE-1-0-B-D- i A B 1T

&Y 4: AR AR, mp 144~145 °C.'H-NMR
(300 MHz, DMSO-de) W& a] WL —21 S NS 115
5§ 2.15 (1H, m, H-13), 0.92 (3H, d, J = 6.6 Hz,
H-14), 0.94 (3H, d, J = 6.6 Hz, H-15), 2 NZ=fp LH
FEFTE9 0 1.00 (3H, s, H-12), 1.07 (3H, s, H-11),
—MEEFR 55 05.45(1H, d, J = 2.4 Hz, H-6), 2
MERILF 55 0 4.33, 4.01 (s, 4, 10-OH), 454
BC-NMR (75 MHz, DMSO-dy) i1 HSQC ] L
FHENEY I IS S, HE 3 AR T
A BRI T, 4 MRS, 4 ANHIERGG S, %k
HYEEE (E D SR REA 8", Hitk
B EAE ) 4 4 alimoxide.

WEY 5. W alEE (FED, —SULEk-2k
AR SN 5 FHE, R TR AE . 'H-NMR (300
MHz, DMSO-dy) i, 254l ABX G105 &
%, —414 66.98 (2H, m, H-2, 3"), 6.92 (1H, d, J =
8.4 Hz, H-6'), 6.83 (1H, dd, J= 8.3, 1.5 Hz, H-5"), 6.77
(1H, dd, J= 8.1, 1.5 Hz, H-6), 6.67 (1H, d, J = 8.1 Hz,
H-5), —H X BAIEE T F1E 5 §6.43 (1H, d,
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£1 kA1 4 B NMR XigEEE (DMSO-dy)
Table 1 NMR data of compound 4 (DMSO-dg)

(A oc Oy (mult, J, Hz)
1 49.7 1.75 (m)
2 214 1.60 (m, 1.41)
3 40.0 1.45 (m)
4 78.6
5 49.6 2.04 (m)
6 124.9 5.45 (s)
7 144.5
8 24.9 2.10 (m, 1.77)
9 424 1.36 (m, 1.59)
10 73.1
1 21.5 1.07 (s)
12 223 1.00 (s)
13 45.4 2.13 (m)
14 16.3 0.92 (d, 6.6)
15 65.2 3.36 (m, 3.13)

J =159 Hz, H-7"), 621 (1H, dt, J = 15.9, 5.1 Hz,
H-8"), It4t, i 6 MR R F15 5 6 3.59 (2H, m,
H-9), 4.09 (2H, m, H-9"), 4.30 (1H, m, H-8), 4.70 (1H,
dd, J=4.8,4.6 Hz, H-7), 54MEH 3 NMEEE 75
56 5.30 (1H, d, J = 4.6 Hz, 7-OH), 4.78 (1H, d, J =
5.1 Hz, 9'-OH), 4.60 (1H, d, J = 5.4Hz, 9-OH), 2 MH!
AILR TS 6 3.73 (6H, s); “C-NMR (75 MHz,
DMSO-dy) W, 45 2 2075 & iAs 5 6 133.3 (C-1),
130.1 (C-1"), 111.5 (C-2), 149.8 (C-2"), 147.0 (C-3),
109.9 (C-3"), 145.5 (C-4), 119.1 (C-4"), 114.6 (C-5),
115.6 (C-5"), 119.5 (C-6), 147.6 (C-6"), HAhitf 6 4
W55 0 71.7 (C-7), 128.6 (C-7', 8'), 83.8 (C-8), 60.2
(C-9), 61.7 (C-9"), LA - %ud 5 ek Fe A —55),
WS EHEY 5 AR -1-4- R -3- A AR
HE)-2-{4-[(E)-3- ¥& Jk -1- TN I 2k 1-2- 460 ik O 4
Hy-1,3- I E.

WA 6: (A RCHED . 'H-NMR (300 MHz,
DMSO-dg) i, HT 2 41 ABX &7 H &R
GiNEASE S 6 6.46~6.63 (6H, m), 4 MEEmR LI
SR 155 0 4.87 (1H, m), 4.80 (1H, m), 4.37 (1H,
m), 3.46 (1H, m); "*C-NMR (75 MHz, CsD;sN) i,
2 WIEERIES 0 137.1 (C-1), 132.6 (C-1"),
111.7 (C-2), 114.8 (C-2), 148.2 (C-3), 148.1 (C-3"),
146.9 (C-4), 146.7 (C-4"), 115.9 (C-5), 115.8 (C-5"),
120.2 (C-6), 123.3 (C-6), 3 MEAMES o 74.6,
64.5,57.1, 2 ANHEILIE 5 0 55.7, 55.8. L B3
P 55 SCHR B A — 5, s RS 6 N
erythro-1,2-bis(4-hydroxy-3-methoxyphenyl)-1,3-prop

anediol.

&YW 7. LEEHA. 'THINMR (300 MHz,
DMSO-dy) iG] W— MM FES 6 8.24
(1H, s, 4-OH), 4 NMHFHEIEES 6 3.76 (12H, s,
OCH3-3, 5, 3", 5") LLK& § 6.67 (2H, s), 6.61 (2H, s)
PREER AT E AT 2 1, 3, 4, S-DUEURIT) 75 Fr &5
¥, 6 489 (1H, d, J = 6.3 Hz) w[HEKriZib WG
B-D-NLI i 254 . *C-NMR (300 MHz, DMSO-de)
5: 147.9 (C-3', 5), 152.7 (C-3", 5"), 104.3 (C-2", 6"),
103.7 (C-2', 6'), 137.3 (C-1"), 134.9 (C-4"), 133.8
(C-4"), 131.4 (C-17), LLR—d1R% A5 5 6 102.7
(Gle-C-1), 77.3 (Gle-C-5), 76.6 (Gle-C-3), 74.2
(Gle-C-2), 70.0 (Glc-C-4), 61.0 (Glc-C-6), 4 >HI5 Ik
S5 0.56.1 (MeO X2), 56.5 (MeO X 2), 2 ML)
W IR IRIB A5 5 0 53.6 (C-1), 53.7 (C-5), 71.2 (C-8),
71.3 (C-4), 85.1 (C-2), 85.4 (C-6), H: NMR %l 53¢
kg — 2, S ESY T M tortoside A

&Y 8: TLEHHA. 'THINMR (300 MHz,
DMSO-dy) iG] W— M55 6 8.22
(1H, s, 4-OH), 4 NMHFHEIEES 6 3.75 (12H, s,
OCH3-3, 5, 3", 5"y LAK 6 6.67 (2H, s), 6.59 (2H, s)
PREER R ATBE AT 2 1, 3, 4, 5-WUEURIT 75 Fr &5
¥y, 04.88 (1H, d, J=6 Hz) n|#EWriZib &4 B-D-
IR 7 28 B 6L . HE PC-NMR (300 MHz, DMSO-dq)
147.9 (C-3', 5), 152.7 (C-3", 5"), 104.2 (C-2", 6"),
103.0 (C-2', 6'), 137.3 (C-1"), 134.3 (C-4"), 133.7
(C-4"),128.9 (C-1"), LA S —41H % MRS 5 6 102.7
(Gle-C-1), 773 (Gle-C-5), 76.6 (Glc-C-3), 74.2
(Gle-C-2), 70.4 (Gle-C-4), 61.0 (Gle-C-6), 4 MHI%
ERA55 6 56.0 (MeOX2), 56.5 (MeOX2), 2 Mt
AW IR IIR (S 5 0 49.4 (C-1), 53.9 (C-5), 69.1
(C-8), 70.0 (C-4), 81.5 (C-2), 86.8 (C-6), H: NMR %
o5 e s — 5, MR 8 vk TR
2 4-0-B-D-H BT .

&Y 9: WA K. 'TH-NMR (300 MHz,
DMSO-ds) "I 2 NMFRILTFES 6 8.00, 8.18
(1H, br s), 6.28 (2H, s) #/RATHES A 1, 3, 4, 5-VYHL
RIOTTIREER, 06.54 (1H, s) Al AESAT LB A
IR, 61.43 (1H, m, H-8'), 1.83 (1H, m, H-8), 2.44 (1H,
m, H-7b"), 2.60 (1H, dd, J = 15.0, 3.9, H-7a’), 4.22
(1H, d, J = 5.1, H-7), 4 M4 EE 7155 6 3.30 (3H,
s, 5-OCH3), 3.63 (6H, s, 3, 5-OCH3), 3.76 (3H, s,
3’-OCHs); "C-NMR (75 MHz, DMSO-d) 7] I,
12 AN FWAE 5 AL A5 5 6 137.8 (C-1),
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106.0 (C-2, 6), 147.6 (C-3, 5), 133.4 (C-4), 40.4 (C-7),
46.7 (C-8), 62.3 (C-9), 128.7 (C-1'), 106.7 (C-2"),
146.9 (C-3"), 137.3 (C-4"), 146.5 (C-5"), 125.1 (C-6"),
32.3 (C-7"), 45.7 (C-8'), 64.6 (C-9'), 4 NHIEFEmRMS
5 056.2 (2XO0OCH;), 55.7, 62.3, LA_EHds 5 SCk—
B, W k& 9 lyoniresinol.

WEw 10 AR (FED. 'H-NMR (300
MHz, DMSO-ds) it 45 H— 4 R R R W EE
5 67.33 (SH, m); — 2 ANGEWY [l AH 3 R 44 1) T
HHLA M55 04.75 (1H, d, J= 12 Hz) Fl 4.54 (1H, d,
J=12Hz); ZiGHibgs Atk i 1155 0 4.20
(1H,d, J=17.5Hz, H-1") fl 4.63 (1H, brs, H-1""),
WAMNETTLLE S § 1.13 (3H, d, J= 6.0 Hz, H-6"") A
RAPERRIE RS S, & & 1A o-L-R2%
BEEAICR 1A B-D-HIA R 0. PC-NMR (75 MHz,
DMSO-de) i 45 AN i B i 5 5 6 102.0 Fl
100.9, BEAL 6 18.0 4 WAERE IR IE AR 5o PR K
LFBAE S IE T LR 6 NSRS S 6 137.9,
128.2,128.2, 127.9, 127.9, 127.5; —ANIE4 I H1 &
W55 6 69.6. 3 'H-NMR. "“C-NMR ¥4 5 ik
Kot A S, MO A 10 9 F 300 L-
B 25 L PR RE (1—6)-B-D- 7 4 L MR B £

&Y 11 A K. 'THINMR (300 MHz,
DMSO-ds) i 6 6.70 (2H, s), 6.45 (1H, d, J = 15.6
Hz), 6.32 (1H, dt, J= 16.2, 4.8 Hz), X W]4&Ekyrhn] g
A RIS AR R S S50 W, AR 2R IR |
A 2 AN RS n] HERTR IR R IR Y EAR, it
4h, 63.75 (6H, s) b 2 M [ -OCH; 2[4, A
R 2 Mk TR S 0474 (1H, d, J= 7.2
Hz) F14.46 (1H, brs), MLAMETTLIEE] 6 1.10 3H,
d, J=6.3 Hz) N REPREFEGE S, Mham s
A 1SRRI 1 ARG, 4 PC-NMR
(300 MHz, DMSO-ds) &5 2 MNimdbiifs 5 o
100.6 A1 103.1, Ak 0 17.9 4 AR RFAE RS 5
Fr 85 LG 5ie v VR RIE S 6 133.5 (C-1),
152.9 (C-2, 6), 1043 (C-3, 5), 132.9 (C-4), 128.6
(C-7),130.3 (C-8), 61.5 (C-9). LL E# ¥ 5 3CiikHiiE
i T A A AT, R T 2 AN R
5, AR —, i HMBC #F— 0 e HE R
f7 %, HMBC 3] LLA 31 B 4= 1 om 58 0 115 5
0 4.46 S HI%BE C-6 AHOC, RIS B4 G4 11 2 2,6-
TR I -4-(3-FR L NI AL ) RS - 1-O-a-L- R 2R L I
Bl FE-(1—6)-B-D- 71 2 L BE Y

WEW12: AETEEERA (FED. 'TH-NMR

(300 MHz, DMSO-ds) Wrh45H 4 MLse R Es
5 69.03 (1H, s, H-2), 8.70 (1H, d, J = 3.9 Hz, H-4),
8.19 (1H, d, J = 8.1 Hz, H-6), 7.50 (1H, dd, J = 7.8,

4.8 Hz, H-5); 2 MR A7 5 6 8.16 (1H, br s),

7.6 (1H, br s); "“C-NMR (75 MHz, DMSO-d;) it

SRS 5 0 166.5, MEREFR b 5 AMAE

5 3151.9, 148.7,135.2,129.7, 123.5. 1L 'H-NMR.
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