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Chemical constituents of Acanthopanax senticosus and their free radical
scavenging activities
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Abstract: Objective To study the chemical constituents of Acanthopanax senticosus from Changbai Mountain area and their free
radical scavenging activities. Methods The chromatography on silica gel column, ODS column, and semi-preparative HPLC were
used to isolate and purify the constituents and their structures were identified on the basis of spectral data analyses. Also the free radical
scavenging activities of the compounds were evaluated. Results Eleven compounds were obtained from 4. senticosus and were
identified as bis (2-ethylhexyl) phthalate (1), diisobutyl phthalate (2), lariciresinol (3), tripterygiol (4), 8, 8'-bisdihydrosiringenin (5),
isofraxidin (6), syringaresinol (7), balanophonin (8), 3, 3’-dimethoxy-4, 8'-oxyneoligna-9, 4', 7', 9'-tetraol (9), 1-(4'-hydroxy-3'-
methoxyphenyl)-2-[4"-(3-hydroxypropyl)-2”, 6"-dimethoxyphenoxy] propane-1, 3-diol (10), and sesamin (11). Conclusion Compounds
1—S5 and 8—11 are obtained from 4. senticosus for the first time. Compounds 3, 4, 6, and 7 show the remarkable scavenging activities
toward DPPH free radical with ICs, values of 0.01, 0.01, 0.01, and 0.66 ng/mL, respectively, which could provide the reference for the
development of leading compounds in anti-oxidant and anti-aging aspects of the drugs.
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PRICT-RR A TN 2520 2 kg, Ko, Hi AT
R, AR 3 IR, &K 30 min, 3EIT,
WSRO, 5 IF 3 UARIBOK, 4 T A5 I
56.2 go KRR T KT, HIBEIR L BREAT A5
I, A4 ISR CIRAC ) 22.3 go HERIR &
WRAS I AR IO (0 0% 73 15, A TR - TS TR £ - H

B YR ErVA FIBE EEVER , 22 TLC Al I & 3515 3140 7
Fr. 1~8, Fr. 6~8 £ R S EEMFE (B3l . ODS A h i
Fe il # HPLC S5 (il L g7 o0 malifh, 15930544
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WEY 1: R AHARY); ESI-MS m/z: 413 M+
Na]’, 391 [M+H]". "H-NMR (300 MHz, CD;0D) 6:
7.72 (2H, dd, J = 5.7, 3.5 Hz, H-3, 6), 7.63 (2H, dd,
J=57,3.5Hz, H-4, 5), 422 (4H, d, J = 5.7 Hz, H-1/,
1"), 1.69 (2H, m, H-2', 2"), 1.46 (4H, m, H-7', 7"),
1.43 (4H, m, H-5", 5"), 1.36 (4H, m, H-3', 3"), 1.29
(4H, m, H-4', 4"), 0.96 (6H, m, H-8', 8"), 0.91 (6H, m,
H-6', 6"); “C-NMR (75 MHz, CD;0D) 6: 169.5 (C-1,
8), 133.8 (C-2, 7), 132.6 (C-4, 5), 130.0 (C-3, 6), 69.3
(C-1, 1", 40.3 (C-2', 2"), 31.8 (C-3', 3"), 30.3 (C-4/,
4"),25.1 (7', 7"), 24.2 (C-5', 5"), 14.5 (C-6', 6"), 11.6
(C-8, 8")o L Xl 5 Sepkapis s A — 5, %
SEACEW) 1 AR R —(2-£%) .

& 2. FEEMARY); ESI-MS m/z: 301 [M+
Na]", 279 [M+H] . '"H-NMR (300 MHz, CD;0D) ¢:
7.74 (2H, dd, J = 5.7, 3.3 Hz, H-3, 6), 7.63 (2H, dd,
J=57,3.3 Hz, H-4, 5), 407 (4H, d, J = 6.6 Hz, H-1/,
1"), 2.03 (2H, m, H-2', 2"), 1.00 (12H, d, J = 6.9 Hz,
H-3', 3", 4',4"); "C-NMR (75 MHz, CD;0D) J: 169.4
(C-1, 8), 133.7 (C-2, 7), 132.5 (C-4, 5), 130.0 (C-3, 6),
73.1 (C-1',1"),29.1 (C-2', 2"), 19.6 (C-3, 3", 4, 4").
L E S 5 SoimariE A — 8, e A 2
AR R T R

e 3: [l fk; ESI-MS m/z: 383 [M+
Na]". '"H-NMR (300 MHz, CD;OD) d: 6.91 (1H, s,
H-2), 6.80 (1H, d, J = 1.7 Hz, H-2'), 6.77 (1H, s, H-5),
6.76 (1H, s, H-6), 6.72 (1H, d, J = 8.0 Hz, H-5'), 6.65
(1H, dd, J = 8.0, 1.7 Hz, H-6'), 4.75 (1H, d, J = 7.0
Hz, H-7'), 3.99 (1H, dd, J = 8.4, 6.3 Hz, H-9'a), 3.86
(1H, dd, J = 8.7, 5.2 Hz, H-9a), 3.85 (3H, s, 3'-OCHj),
3.83 (3H, s, 3-OCH3), 3.73 (1H, dd, J = 8.4, 6.0 Hz,
H-9'b), 3.64 (1H, m, H-9b), 2.93 (1H, dd, J=13.2, 4.8
Hz, H-7a), 2.72 (1H, m, H-8), 2.51 (1H, dd, J = 13.2,
11.1 Hz, H-7b), 2.37 (1H, m, H-8'); "“C-NMR (75
MHz, CD;0D) ¢: 149.2 (C-3, 3'), 147.2 (C-4"), 146.0
(C-4), 135.9 (C-1"), 133.7 (C-1), 122.3 (C-6"), 120.0
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(C-6), 116.3 (C-5'), 116.1 (C-5), 113.6 (C-2"), 110.8
(C-2), 84.2 (C-7"), 73.7 (C-9), 60.6 (C-9'), 56.5 (3,
3'-OCH;), 54.2 (C-8'), 44.0 (C-8), 33.8 (C-7). ¥l 5
SCHRARIE— 3, WA 3 T A B .

&Y 4: K, ESI-MS m/z: 443 [M+
Na]’. 'H-NMR (300 MHz, CD;OD) &: 6.63 (2H, s,
H-2', 6'), 6.51 (2H, s, H-2, 6), 4.77 (1H, d, J = 7.0 Hz,
H-7'), 4.01 (1H, dd, J = 8.2, 6.7 Hz, H-9b), 3.88 (1H,
dd, J = 10.3, 7.2 Hz, H-9'b), 3.80 (I12H, s, 3, 5, 3/,
5'-OCHs), 3.77 (1H, dd, J = 8.2, 6.3 Hz, H-9'a), 3.66
(1H, dd, J = 8.3, 7.0 Hz, H-9a), 2.96 (1H, dd, J = 13.7,
4.8 Hz, H-7b), 2.75 (1H, m, H-8), 2.50 (1H, dd, J =
13.3, 11.6 Hz, H-7a), 2.39 (1H, m, H-8); “C-NMR
(75 MHz, CD;0D) §: 149.4 (C-3, 5, 3', 5'), 136.1
(C-4"), 135.2 (C-1"), 135.0 (C-4), 132.9 (C-1), 107.1
(C-2, 6), 104.4 (C-2', 6"), 84.3 (C-7"), 73.7 (C-9), 60.7
(C-9), 56.9 (3, 5, 3/, 5-OCHs), 54.3 (C-8'), 44.0
(C-8), 34.3 (C-7). VA Fd 5 SCikaf i e A — 55,
WS AW 4 D tripterygiol

& 5. KalEfk; ESI-MS m/z: 445 [M+
Na]™. 'H-NMR (300 MHz, CD;OD) &: 6.32 (4H, s,
H-2, 6, 2', 6), 3.74 (12H, s, 3, 5, 3', 5'-OCHs3), 3.66
(2H, dd, J=11.1, 4.9 Hz, H-9a, 9'a), 3.56 (2H, dd, J =
11.1, 5.6 Hz, H-9b, 9'b), 2.71 (2H, dd, J = 13.9, 6.9
Hz, H-7a, 7'a), 2.52 (2H, dd, J = 13.6, 8.7 Hz, H-7b,
7'b), 1.90 (2H, m, H-8, 8); “C-NMR (75 MHz,
CD;0D) 6: 149.1 (C-3, 5, 3", 5), 134.5 (C-1, 1), 133.2
(C-4, 4), 107.3 (C-2, 2/, 6, 6), 62.4 (C-9, 9"), 56.7 (3,
5,3',5'-OCHs), 44.1 (C-8, 8'), 36.8 (C-7, 7). DA%k
P 5 SCRARIE R A — 3, W et A 5 Ol 8, 8-
bisdihydrosiringenin.

E 6: ek A; ESI-MS m/z: 221 [M—
H] . 'H-NMR (300 MHz, CD;0D) ¢: 7.84 (1H, d, J =
9.6 Hz, H-4), 6.90 (1H, s, H-5), 6.21 (1H, d, J = 9.6
Hz, H-3), 3.94 (3H, s, 6-OCH3), 3.90 (3H, s, 8-
OCH3); "C-NMR (75 MHz, CD;0D) 8: 163.6 (C-2),
147.7 (C-8), 146.7 (C-4), 146.2 (C-9), 144.9 (C-7),
136.3 (C-6), 112.8 (C-3), 112.1 (C-10), 105.2 (C-5),
61.8 (8-OCH3), 57.0 (6-OCHs). LA %5¥i 15 SCiikii i
AR5, WA 6 R

&Y 7. AER; ESI-MS m/z: 441 [M+
Na]". 'H-NMR (300 MHz, CDCls) 6: 6.59 (4H, s, H-2,
6,2, 6", 5.51 (2H, s, 4, 4-OH), 4.74 (2H, d, J = 4.0

Hz, H-7, 7'), 4.28 (2H, dd, J = 9.0, 6.8 Hz, H-9a, 9'a),
3.92 (2H, s, H-9b, 9'b), 3.91 (12H, s, 3, 3', 5, 5-OCHj3),
3.09 (2H, m, H-8, 8"); "*C-NMR (75 MHz, CDCls) 6:
147.4 (C-4, 4'), 134.6 (C-3, 3', 5, 5'), 132.4 (C-1, 1),
103.0 (C-2, 6, 2, 6), 86.3 (C-7, 7"), 72.0 (C-9, 9"),
56.6 (3, 3, 5, 5'-OCHj3), 54.6 (C-8, 8"). LA E¥#is 53
ik E S, SR E T o T EIRE.

e 8: Lkl f4; ESI-MS m/z: 379 [M+
Na]".'H-NMR (300 MHz, CD;0D) §: 9.59 (1H, d, J =
7.8 Hz, H-9"), 7.63 (1H, d, J = 15.9 Hz, H-7"), 7.29
(1H, s, H-2"), 7.24 (1H, s, H-6"), 6.95 (1H, d, J= 1.5
Hz, H-2), 6.85 (2H, m, H-5, 6), 6.69 (1H, dd, J = 15.6,
8.1 Hz, H-8'), 5.61 (1H, d, J = 6.3 Hz, H-7), 3.94 (3H,
s, 5-OCHs), 3.90 (2H, m, H-9), 3.86 (3H, s, 3-OCHj),
3.61 (1H, m, H-8); “C-NMR (75 MHz, CD;0D) §:
196.1 (C-9'), 156.3 (C-7'), 153.1 (C-4), 149.3 (C-3),
148.0 (C-4), 146.2 (C-3"), 134.1 (C-5"), 131.4 (C-1),
129.8 (C-1"), 127.3 (C-8'), 120.1 (C-6), 120.0 (C-6),
116.4 (C-5), 114.4 (C-2)), 110.7 (C-2), 90.2 (C-7),
64.5 (C-9), 56.9 (5'-OCHj;), 56.5 (3-OCHj), 54.8
(C-8) LAEHodi 5 sepkdam S A 50, %l
G 8 NI T .

&Y 9: TEEMARY; ESI-MS m/z: 401 [M+
Na]".'H-NMR (300 MHz, CD;0D) d: 7.02 (1H, d, J =
1.8 Hz, H-2'), 6.97 (1H, d, J = 8.1 Hz, H-5), 6.87 (1H,
m, H-6), 6.85 (1H, m, H-2), 6.75 (1H, d, J = 8.1 Hz,
H-5'), 6.72 (1H, dd, J = 8.1, 2.1 Hz, H-6), 491 (1H,
m, H-7), 421 (1H, m, H-8"), 3.86 (3H, s, 3-OCHj3),
3.82 (3H, s, 3-OCHs), 3.73 (1H, dd, J = 12.0, 3.9 Hz,
H-9'a), 3.56 (2H, m, H-9), 3.44 (1H, dd, J = 12.0, 5.4
Hz, H-9'b), 2.63 (2H, t, J = 6.9 Hz, H-7), 1.81 (2H, m,
H-8); “C-NMR (75 MHz, CD;0D) d: 151.9 (C-4),
149.0 (C-3'), 147.7 (C-3), 146.7 (C-4"), 138.4 (C-1),
133.9 (C-1'), 122.2 (C-6), 120.9 (C-6'), 119.8 (C-5),
116.0 (C-5"), 114.2 (C-2), 111.9 (C-2'), 87.9 (C-8),
743 (C-7"), 62.3 (C-9"), 62.0 (C-9), 56.7 (3-OCHj),
56.5 (3'-OCHa), 35.7 (C-8), 32.9 (C-7). LA _F¥idh 53
BRI IE A — 8, et A 9 3, 3-
dimethoxy-4, 8'-oxyneoligna-9, 4', 7', 9'-tetraol

AP 10: TLEMARY); ESI-MS m/z: 431 [M+
Na]". '"H-NMR (300 MHz, CD;OD) J: 6.98 (1H, s,
H-2), 6.78 (1H, dd, J = 8.1, 1.5 Hz, H-6), 6.73 (1H, d,
J = 8.1 Hz, H-5), 6.54 (2H, s, H-2', 6'), 4.96 (1H, m,
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H-7), 4.17 (1H, m, H-8), 3.83 (3H, s, 3-OCHj3), 3.81
(3H, s, 3'-OCHj3), 3.80 (3H, s, 5-OCHj3), 3.55 (2H, m,
H-9'), 3.52 (2H, m, H-9), 2.64 (2H, t, J = 6.9 Hz,
H-7), 1.82 (2H, m, H-8"); "“C-NMR (75 MHz,
CD;0D) d: 154.5 (C-3', 5'), 149.4 (C-3), 148.9 (C-4),
140.1 (C-1'), 1349 (C-4"), 133.8 (C-1), 120.7 (C-6),
115.9 (C-5), 111.5 (C-2), 106.9 (C-2', 6'), 87.7 (C-8),
74.1 (C-7), 62.3 (C-9'), 61.6 (C-9), 56.9 (5'-OCH3), 56.7
(3'-OCHj), 56. 5 (3-OCHs), 35.6 (C-8"), 33.6 (C-7"). LA
S scikaE S, SRt A 10 ) 1-4-
hydroxy-3'-methoxyphenyl)-2-[4"-(3-hydroxypropyl)-
2", 6"-dimethoxyphenoxy] propane-1, 3-diol.

th&W 11 A A ESI-MS m/z 377 [M+
Na]’. 'H-NMR (300 MHz, CDCly) 6: 6.85 (2H, s,
H-2', 2"), 6.79 (4H, m, H-5', 6/, 5", 6"), 5.95 (4H, s,
H-7',7"), 471 (2H, d, J = 3.9 Hz, H-2, 6), 4.24 (2H,
dd, J = 8.7, 6.6 Hz, H-4a, 8a), 3.87 (2H, dd, J = 9.3,
3.0 Hz, H-4b, 8b), 3.05 (2H, m, H-1, 5); "C-NMR
(CDCls, 75 MHz) 6: 147.9 (C-3', 3"), 147.1 (C-4', 4"),
135.0 (C-1’, 17), 119.4 (C-6', 6"), 108.2 (C-5', 5"),
106.5 (C-2', 2"), 101.1 (C-7', 7"), 85.8 (C-2, 6), 71.7
(C-4, 8), 54.3 (C-1,5). LA LG5 SCHRARIE FEA —
HU, St A 1 2R R
4 BHEBFREMERRE

MED) 1~11 1) B R BRI T4,
P S YRE SRS 1 mg/mL 1 B, ARG
FLor AR 10 £5A1 100 £, A FLAR HEZEL 160 uL
FEAL 5 40 uL DPPH (0.15 mmol/L);  FH i
0.1 mg/mL VC; X RN 160 pL HEEL 40 L
DPPH JRAW . RFESER A= Y 30 min,
FABEARXAE 520 nm FIILHEOGEEAE, T8I 1Cs
i GR Do SR VBZERNUAED 3. 4. 6 M TIHH
HEHE R LT VC,

£1 ZUEY* DPPH BHEEEBRIEIE IC, &
Table 1 ICsy values of each compound for DPPH free

radical scavenging activities

waEY ICso / (ugrmL ™)
3 0.01
4 0.01
5 4.81
6 0.01
7 0.66
\Y© 2.58
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