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Chemical constituents from rhizoma of Anemone altaica

WANG Yan-zhi, ZENG Guang, ZHANG Meng, LIU Yang
Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective To study the chemical constituents in the rthizoma of Anemone altaica. Methods The isolation and purification
of the compounds were performed by Diaion HP-20 macroporous resin, Sephadex LH-20, and silica gel column chromatography, and
their structures were determined by comparing their physicochemical characters and spectral data with literatures. Results Fourteen
compounds were obtained, and their structures were identified, including six phenolic compounds: ferulic acid (1), mono-feruloyl-
tartaric acid (2), chlorogenic acid (3), glucosyringic acid (4), feruloyl-6’-O-a-D-glucopyranoside (5), and feruloyl-6'-O-f3-D-
glucopyranoside (6); two lignans: (+)-isolariciresino-1-9-O-B-D-glucopyranoside (7) and (+)-pinoresinol-4-O-B-D-glucopyranoside
(8); one courmarin: esculetin (9); and five nitrogen-containing compounds: 2, 3, 4, 9-tetrahydro-1H-pyridine pyrido [3, 4-b] indole-3-
carboxylic acid (10), phenylalanine (11), adenine (12), thymidine (13), and adenosine (14). Conclusion Compounds 2—13 are
isolated from the plants of the genus Anemone L. for the first time.

Key words: Anemone altaica Fisch ex C. A. Mey; ferulic acid; chlorogenic acid; feruloyl-6'-O-a-D-glucopyranoside; (+)-pinoresinol-
4"-0-B-D-glucopyranoside; adenine
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SABTIR . 5-FRIE-4- 8RR S, Ak
IO IS J5 20 B S B 10 14 MEA Y, 4350 8 BT BRI
(ferulic acid, 1). HRFIBEL A (mono-
feruloyltartaric acid, 2). %¢J5if® (chlorogenic acid,
3). THRMZAMEE (glucosyringic acid, 4). FiZf
I-6"-0-a-D-Fi 25 BT (feruloyl-6"-O-a-D-glucopyra-
noside, 5). FIZLEE-6'-O-B-D-Fi % b1 (feruloyl-6'-
O-B-D-glucopyranoside, 6). (+)-J ¥ HHA NG % -9-
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O-B-D- T W %8 %45 K 7 [(+)-isolariciresino-9-O-p-D-
glucopyranoside, 7]+ (+)-F2A /5 % -4-O-B-D- L i 7 %5
P [(+) pinoresinol-4-O-B-D-glucopyranoside, 8]-
BIHF Cesculetin, 9). 2, 3, 4, 9-PU&(-1 H-MELIEHE [3,
4-b] WWL-3-3RIR (2, 3, 4, 9-tetrahydro-1H-pyridine
pyrido [3, 4-b] indole-3-carboxylic acid, 10). ZKNZ
2 (phenylalanine, 11). JRMER (adenine, 12).
Jii e 4% (thymidine, 13). B (adenosine,
14), L&Y 2~13 401 IR AL JEAEY)
AV CETIR
1 50

Bruker AVANCE Il 500 #%#f3L4R10 (4
Bruker /A7), Diaion HP-20 KL R (H A =
2N ZEP7) . Toyopearl HW-40 (A Tosoh A ]
ZE77=) 1 Sephadex LH-20 (Parmacia Biotech /A ] 2E
P R AL AR (100~200 H) HE
SR T A, IR G GFopse T i
W) A7 ImBhAH KRETT ZR G L 3 A il 1)
HACEAC T MRE E R A T A, N
I s R ARt RO AT R ml it

MR BT BB, 28 E e A e B 2
e N B ERHR AL B LT BT Anemone
altaica Fisch ex C. A. Mey TR 2%,
2 BRSNS

T HEILATEE 20 kg, 70% /K N A5t 24
h, AT 22 AR HR, 70% A I FH TN =X HR i 4 4 21
PEERI 2 Uk, DB, IR, W4 F A
Mk, TR OB, ZEHUS RS B BREOK S L
Diaion HP-20 KALWBHH AR, SR 5K K S 10%.
30%- 50%- 100% LFEBR Ve AT A 73, JE 10%
LWEALr (96.3 @) EARERHE RG4S He- T E
ANFELLEIRREEDENL, 192N S ERRE, &R
HAEA 7 B Al AR AE Y 11 (23 mg).
12 (34mg). 14 (18 mg), 30% LI (60.6 g)
K& b Toyopearl HW-40 A€, 4k Ik FH /K &
10%. 30%- 50%- 100% P EEBEI AT 2Nt s,
2 TLC RRJE R 10%A1 30% H R SE it 0 22 A8
A (i S a3 2k 59 1 (22 mg). 2 (134
mg). 3 (5mg). 4 (6mg). 5F16 (JL 11 mg). 7
(8 mg). 8 (4mg). 9 (10 mg). 10 (15 mg). 13
(25 mg).
3 EMKE

aEY 1. Ltdigh (Wi . =SABR-20

WA B 5. "H-NMR (500 MHz, D,0) 6: 6.98
(1H, s, H-2), 6.94 (1H, d, J = 8.3 Hz, H-5), 6.90 (1H,
d, J = 8.3 Hz, H-6), 7.20 (1H, d, J = 11.0 Hz, H-7),
6.26 (1H, d, J = 11.0 Hz, H-8), 3.78 (3H, s, 3-OCHj);
BC.NMR (125 MHz, D,0) 6: 128.7 (C-1), 112.2
(C-2), 150.0 (C-3), 148.3 (C-4), 1142 (C-5), 121.8
(C-6), 140.9 (C-7), 119, 7 (C-8), 176, 1 (C=0), 55.8
(3-OCH3). LA ¥l 5 Sk i 3 A — 50, %
SEED 1 BB .

W 2. AR, =50 a B
o, W AB-TR AL M. "TH-NMR (500 MHz,
CD;0D) ¢: 7.68 (1H, d, J = 15.9 Hz, H-8'), 7.09 (1H,
s, H-2"), 7.06 (1H, d, J = 2.0 Hz, H-6"), 6.94 (1H, d,
J=8.0 Hz, H-5'), 6.36 (1H, d, J = 15.9 Hz, H-7'), 5.55
(1H, d, J= 1.7 Hz, H-2), 4.77 (1H, d, J = 3.0 Hz, H-3),
3.88 (3H, s, -OCH3); ?C-NMR (125 MHz, CD;0D) 6:
173.8 (C-1), 170.6 (C-4), 167.8 (C-9'), 151.7 (C-4"),
148.0 (C-3'), 147.9 (C-7'), 128.8 (C-1"), 123.1 (C-6")
115.0 (C-2), 114.8 (C-5"), 112.5 (C-8'), 74.8 (C-2),
71.7 (C-3), 56.4 (-OCH3). A% 5 SCikdiiE —
U, WA 2 O P B A R

W& 3. AR =5k E A B
{t. "H-NMR (500 MHz, CD;0D) 8: 7.55 (1H, d, J =
15.9 Hz, H-B), 7.04 (1H, d, J = 2.0 Hz, H-2), 6.94
(1H, dd, J = 8.2, 1.6 Hz, H-6'), 6.76 (1H, d, J = 8.2
Hz, H-5"), 6.26 (1H, d, J = 15.9 Hz, H-a), 5.32 (1H, m,
H-3), 4.17 (1H, t, J = 2.2 Hz, H-5), 3.72 (1H, dd, J =
8.5, 3.0 Hz, H-4), 2.06~2.25 (4H, m, H-2, 6);
BC-NMR (125 MHz, CD;OD) &: 177.5 (-COOH),
168.7 (C=0), 149.6 (C-4"), 147.1 (C-p), 146.8 (C-3),
127.8 (C-1"), 123.0 (C-6"), 116.5 (C-5"), 115.3 (C-2"),
115.2 (C-0), 76.6 (C-1), 73.6 (C-3), 72.0 (C-4), 71.5
(C-5),39.0 (C-2), 38.2 (C-6). LA L Hdin 55 SRR 1E—
H, W EAY 3 NGEIR .

&Y 4. Ak K. 'THINMR (500 MHz,
CD;0D) §: 7.35 (2H, s, H-2, 6), 5.07 (1H, d, J= 7.5
Hz, H-1), 3.89 (6H, s, 2-OCH3), 3.76 (1H, dd, J =
12.0, 6.0 Hz, H-6a), 3.67 (1H, dd, J = 12.0, 6.0 Hz,
H-6'b), 3.52 (1H, m, H-5"), 3.45 (2H, m, H-2', 3'), 3.24
(1H, m, H-4"); “C-NMR (125 MHz, CD;0D) ¢: 169.6
(C=0), 154.0 (C-3, 5), 140.0 (C-4), 127.9 (C-1), 108.5
(C-2, 6), 104.4 (C-1"), 78.2 (C-3"), 77.6 (C-5'), 75.5
(C-2"), 71.0 (C-4"), 62.2 (C-6"), 57.1 (2-OCH3). LA I
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&Y 5. HEERA. 'TH-NMR (500 MHz,
CD;0D) ¢: 7.58 (1H, d, J = 15.9 Hz, H-7), 7.06 (1H,
s, H-2), 7.04 (1H, d, J = 8.6 Hz, H-6), 6.93 (1H, d, J =
8.3 Hz, H-5), 6.31 (1H, d, J = 15.9 Hz, H-8), 5.10 (1H,
d, J = 3.6 Hz, H-1"), 4.55 (1H, dd, J = 12.0, 2.5 Hz,
H-6'a), 4.27 (1H, dd, J = 12.0, 5.1 Hz, H-6'b), 3.68
(1H, t, J=9.2 Hz, H-3"), 3.38 (1H, m, H-4"), 3.36 (1H,
m, H-2"), 3.33 (1H, m, H-5"); “C-NMR (125 MHz,
CD;0D) ¢: 1289 (C-1), 112.5 (C-2), 148.0 (C-3),
151.6 (C-4), 116.0 (C-5), 122.8 (C-6), 146.7 (C-7),
114.7 (C-8), 169.0 (C-9), 94.0 (C-1'), 73.8 (C-2"), 74.8
(C-3"), 71.7 (C-4") 72.0 (C-5), 64.8 (C-6), 56.4
(-OCH3). L E%ds 5 scmkapig —s", s etk
E) 5 KB -6"-0-0-D- T 2B o

& 6: HRRA. 'TH-NMR (500 MHz,
CD;0D) ¢: 7.58 (1H, d, J = 15.9 Hz, H-7), 7.06 (1H,
s, H-2), 7.04 (1H, d, J = 8.6 Hz, H-6), 6.93 (1H, d, J =
8.3 Hz, H-5), 6.31 (1H, d, J = 15.9 Hz, H-8), 4.50 (1H,
d, J =79 Hz, H-1"), 449 (1H, dd, J = 12.0, 2.1 Hz,
H-6'), 4.29 (1H, dd, J = 11.9, 6.0 Hz, H-6'), 3.14 (1H,
m, H-2'), 3.33 (1H, m, H-3"), 4.03 (1H, m, H-4"), 3.52
(1H, m, H-5"); PC-NMR (125 MHz, CD;0D) : 128.9
(C-1), 112.5 (C-2), 148.0 (C-3), 151.6 (C-4), 116.0
(C-5), 122.8 (C-6), 146.7 (C-7), 114.7 (C-8), 169.0
(C-9), 98.3 (C-1"), 76.2 (C-2'), 78.0 (C-3'), 70.8 (C-4")
75.5 (C-5"), 64.8 (C-6"), 56.4 (-OCH3). LA X 53
pkaE 2, W LS 6 BT I-6'-0-B-D-
KL

&Y 7. AR, =&AL N
B, HEE-RREL26. 'HNMR (500 MHz,
CD;0D) 6: 6.78 (1H, d, J = 2.0 Hz, H-2), 6.73 (1H, d,
J = 8.0 Hz, H-5), 6.62 (1H, d, J = 2.0 Hz, H-6), 4.06
(2H, brs, H-7), 4.03 (1H, d, J = 2.5 Hz, H-9a), 3.18
(1H, m, H-9b), 1.85 (1H, m, H-8); 6.63 (1H, s, H-2"),
6.17 (1H, s, H-5"), 2.76~2.85 (2H, m, H-7), 2.08
(1H, m, H-8"), 3.70 (1H, dd, J = 11.0, 5.5 Hz, H-9a’),
3.64 (1H, dd, J = 11.0, 5.5 Hz, H-9b"), 3.77 (6H, s,
2-OCHs), 2.08 (1H, m, H-8"); 4.10 (1H, d, J=7.7 Hz,
H-1"), 3.17~3.34 (4H, m, H-3", 3", 4", 5"), 3.64, 3.83
(2H, m, H-6"); C-NMR (125 MHz, CD;0D) ¢: 148.9
(C-3), 147.1 (C-3'), 145.8 (C-4"), 145.0 (C-4), 138.6

(C-1), 134.4 (C-6'), 129.1 (C-1'), 123.1 (C-6), 117.4
(C-5"), 116.1 (C-5), 114.3 (C-2), 112.4 (C-2"), 105.2
(C-1"), 78.1 (C-5"), 77.8 (C-3"), 75.2 (C-2"), 71.6
(C-4"), 69.5 (C-9), 652 (C-9"), 62.7 (C-6"), 56.5
(-OCH3), 56.4 (-OCH3), 47.9 (C-7), 45.9 (C-8), 39.5
(C-8"), 33.9 (C-7") VA%l 5 Skt e — 5, i
WA TN (H)-FVE AR 22-9-0-B-D-MLiR 4
HPRETT o

WA 8: I OATTEMA, —EIER-BR
PR S I S W €, TR A - R W4T 5. 'H-NMR
(500 MHz, CD;0D) 6: 7.14 (1H, d, J = 8.3 Hz, H-5),
6.91 (1H, dd, J = 8.3, 1.6 Hz, H-6), 7.01 (1H, d, J =
1.6 Hz, H-2), 6.77 (1H, d, J = 8.3 Hz, H-5"), 6.81 (1H,
dd, J = 8.3, 1.6 Hz, H-6), 6.92 (1H, d, J = 1.6 Hz,
H-2'), 4.99 (1H, d, J = 7.6 Hz, H-1"), 4.75 (1H, d, J =
3.6 Hz, H-7), 4.70 (1H, d, J = 4.3 Hz, H-7'), 4.24 (2H,
m, H-9a, 9'a), 3.86 (6H, s, 3, 3’-OCHj3), 3.85 (2H, m,
H-9b, 9'b), 3.68 (1H, m, H-5"), 3.48 (1H, m, H-2"),
3.49 (1H, m, H-3"), 3.47 (1H, m, H-6a"), 3.43 (1H, m,
H-4"), 3.42 (1H, m, H-6b"), 3.12 (2H, s, H-8, 8);
BC-NMR (125 MHz, CD;0D) 6: 151.0 (C-3), 149.1
(C-3"), 147.5 (C-4), 147.3 (C-4'), 137.5 (C-1), 133.8
(C-1"), 120.1 (C-6'), 119.8 (C-6), 118.0 (C-5), 116.1
(C-5"), 111.6 (C-2), 111.0 (C-2"), 102.8 (C-1"), 87.5
(C-7), 87.1 (C-7), 782 (C-5"), 77.8 (C-3"), 74.9
(C-2"), 72.7 (C-9), 72.7 (C-9'), 71.3 (C-4"), 62.5
(C-6"), 55.6 (C-8), 55.4 (C-8), 56.7 (-OCH3), 56.4
(-OCH3)o Lh_E¥ds 5 scikafis — 8™, et
H 8 h (+)-FalIF 2 -4-0-B-D-MHL Wi A5 B

e 9. AEEA, 254, 356 nm R
9, AR A AT N B . "TH-NMR
(500 MHz, CD;0D) 6: 7.83 (1H, d, J = 9.5 Hz, H-4),
7.43 (1H, s, H-5), 6.80 (1H, s, H-8), 6.21 (1H, d, J =
9.5 Hz, H-3), 4.84 (1H, d, J = 7.5 Hz, H-1), 3.36~
3.94 (6H, m, H-2, 3', 4, 5, 6a’, 6b"); *C-NMR (125
MHz, CD;OD) 6: 163.7 (C-2), 153.3 (C-7), 152.6
(C-9), 146.0 (C-4), 144.5 (C-6), 116.6 (C-5), 113.1
(C-3), 112.8 (C-10), 104.5 (C-8), 104.3 (C-1"), 77.5
(C-3), 77.6 (C-5"), 74.8 (C-2'), 71.4 (C-4"), 62.5
(C-6")o DL ¥t 5 ek — 20, s tb st
9 h-tmf,

AW 10: RO CRED, =SBk
TR S S €, BB S N SRR, RS
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BE 4 EWH8 .. "H-NMR (500 MHz, DMSO-dg) 6: 10.89
(1H, s, H-9), 7.44 (1H, d, J = 7.8 Hz, H-5), 7.33 (1H,
d, J=7.8 Hz, H-8), 7.08 (1H, t, J = 7.8 Hz, H-7), 6.99
(1H, t, J = 7.8 Hz, H-6), 4.18 (2H, dd, J = 17.3, 15.4
Hz, H-1a, 1b), 3.60 (1H, dd, J = 13.0, 4.8 Hz, H-3),
3.14 (1H, dd, J = 16.5, 4.5 Hz, H-4a), 2.82 (1H, dd,
J = 160, 10.7 Hz, H-4b); "“C-NMR (125 MHz,
DMSO-dg) : 169.7 (-COOH), 136.6 (C-8a), 128.2
(C-9a), 126.6 (C-5a), 121.6 (C-7), 119.1 (C-6), 118.1
(C-5), 111.5 (C-8), 107.1 (C-4a), 57.0 (C-3), 40.8
(C-1),23.3 (C-4). DAt 5 5cmkdian — 2, ek
EWEY10 4 2, 3, 4, 9-DUS-1H-LIEDF (3, 4-b] W
We-3-FR1R -

WEY 11: AR AR, 5% T/K. 'THNMR
(500 MHz, D,0) 6: 7.35 (2H, d, J = 8.0 Hz, H-2, 6),
7.30 (1H, t, J = 8.0 Hz, H-4), 7.25 (2H, d, J = 8.0 Hz,
H-3, 5), 3.90 (1H, t, J = 6.2 Hz, H-8), 3.20 (1H, dd,
J=14.4,4.9 Hz, H-7a), 3.03 (1H, dd, J = 14.4, 4.9 Hz,
H-7b); “C-NMR (125 MHz, D,0) J: 173.9 (C-9), 135.1
(C-1), 129.3 (C-3), 129.3 (C-5), 129.1 (C-2), 129.1 (C-6),
127.7 (C-4), 56.0 (C-8), 36.3 (C-7). LA X 5 ikl
B, A 11 RN,

WA 12: HEEEH ARG E. "HNMR (500
MHz, DMSO-dg) 6: 12.78 (1H, s, H-9), 8.10 (1H, s,
H-2), 8.08 (1H, s, H-8), 7.08 (2H, s, -NH,); “C-NMR
(125 MHz, DMSO-dg) 6: 155.7 (C-6), 152.8 (C-2),
151.5 (C-4), 139.7 (C-8), 117.9 (C-5). LA F¥¥5 5
RIRE 8, A 12 N IREg

A 13: FIAR K . 'TH-NMR (500 MHz, D,0)
d:7.56 (1H, s, H-3), 6.20 (1H, t, J = 6.9 Hz, H-6), 4.38
(1H, m, H-1"), 3.93 (1H, m, H-2'), 3.76 (1H, m, H-3"),
3.67 (1H, m, H-4'), 2.28 (2H, m, H-5"), 1.80 (3H, s,
H-7); “C-NMR (125 MHz, D,0) 6: 166.4 (C=0),
151.6 (C=0), 137.4 (C-6), 111.4 (C-5), 86.4 (C-1'),
85.0 (C-3"), 70.4 (C-2'), 61.1 (C-4"), 38.5 (C-5'), 11.5
(C-7)o VL Xdfa 5 sk — 517, s e e s
13 g JIa JIR W W A A

&Y 14 Ak AR, 'H-NMR (500 MHz,
CD;0D) 6: 8.11 (1H, s, H-2), 8.17 (2H, brs, H-6), 8.30
(1H, s, H-8); "“C-NMR (125 MHz, CD;0D) &: 153.5
(C-2), 153.7 (C-6), 142.0 (C-8), 91.3 (C-1"), 72.7

(C-2"), 75.5 (C-3"), 88.2 (C-4"), 63.5 (C-5"). LA L%
5 cmkatoE — s, WSt 14 .
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