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Chomones from fruit of Cnidium monnieri and their effects on proliferation of
UMR106 cells
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Abstract: Objective To study the chomenes from the fruit of Cnidium monnieri and their effects on proliferation of UMR106 cells.
Methods The constituents were separated by column chromatography, and their structures were elucidated by spectroscopic data
analyses. The effects of all isolated compounds on proliferation of osteoblast-like UMR106 cells were determined. Results Ten
compounds were isolated and identified as cnidimoside A (1), cnidimol B (2), peucenin (3), 5,7-dihydroxychromone (4), 5-O-
methylvisamminol (5), 4'-O-B-D-glucosyl-5-O-methylvisamminol (6), hamaudol (7), 2,5-dimethyl-7-hydroxychromone (8), cimifugin
(9), and 5-hydroxy-chromone-7-O-B-D-glucoside (10). Compounds 1, 5, 9, and 10 showed the significant proliferative activities
against UMR106 cells lines at the concentration of 0.10 nmol/L and the proliferative ratios were 30.23%, 31.56%, 35.29%, and
33.36%. Conclusion Compounds 3—10 are isolated from species of genus Cnidium Cuss. for the first time. Compounds 1, 5, 9, and
10 (0.10 nmol/L) could increase the proliferation of UMR106 cells to some extent.

Key words: fruit of Cnidium monnieri; chomones; UMR106 cells; proliferation; 5,7-dihydroxychromone; 5-O-methylvisamminol; cimifugin
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&) 1: otk R 4 (MeOH)D; ESI-MS m/z:
439 [M+H]". 'H-NMR (500 MHz, DMSO-d;) o
13.06 (1H, s, 5-OH), 10.85 (1H, s, 7-OH), 6.38 (1H, s,
H-8), 6.14 (1H, s, H-3), 5.33 (1H, t, J = 7.0 Hz, H-2"),
4.65 (1H, d, J = 11.5 Hz, H-4'a), 4.30 (1H, d, J = 11.5
Hz, H-4'b), 4.28 (1H, d, J = 8.5 Hz, H-1"), 3.88 (1H,
dd, J = 11.5, 2.4 Hz, H-6"a), 3.72 (1H, dd, J = 11.5,
5.0 Hz, H-6"b), 3.33~3.38 (5H, m, H-3", 4", 5",
CH,-1"), 3.16 (1H, dd, J = 7.8, 4.8 Hz, H-2"), 2.34
(3H, s, 2-CHs), 1.75 3H, s, 3'-CH3); C-NMR (125
MHz, DMSO-ds) 6: 167.6 (C-2), 108.0 (C-3), 182.1
(C-4), 103.3 (C-4a), 158.7 (C-5), 110.3 (C-6), 162.3
(C-7), 93.1 (C-8), 156.0 (C-8a), 20.5 (C-1"), 126.8
(C-2'), 131.7 (C-3"), 21.2 (C-4"), 20.0 (2-CH3), 66.1
(3'-CH,0), 101.6 (C-1"), 73.6 (C-2"), 76.9 (C-3"),
70.2 (C-4"), 77.0 (C-5"), 61.2 (C-6"). LA L-Hd 5 SCiik
IBIEA P, MR A Y 1N cnidimoside A

WA 2: AEERIRES S (MeOH); ESI-MS m/z:
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293 [M+H]". 'H-NMR (500 MHz, DMSO-ds) §:
13.06 (1H, s, 5-OH), 6.40 (1H, s, H-8), 6.17 (1H, s,
H-3), 4.93 (1H, dd, J = 8.4, 9.5 Hz, H-2'), 4.62 (1H, s,
1”-OH), 4.52 (1H, d, J = 10.4 Hz, H-3"a), 4.10 (1H, d,
J = 10.4 Hz, H-3"b), 3.10 (1H, dd, J = 8.4, 15.5 Hz,
H-3'a), 3.04 (1H, dd, J = 8.4, 15.5 Hz, H-3'b), 2.35
(3H, s, 2-CH3), 1.08 (3H, s, H-2"); C-NMR (125
MHz, DMSO-ds) 6: 167.5 (C-2), 108.0 (C-3), 181.9
(C-4), 104.2 (C-4a), 157.7 (C-5), 109.1 (C-6), 166.3
(C-7), 88.5 (C-8), 155.6 (C-8a), 88.1 (C-2), 25.2
(C-3"), 72.7 (C-1"), 19.8 (C-2"), 65.9 (C-3"), 20.7 (2-
CH3), 65.6 (1"-CH,OH). VL L%l 5 SCkfiE S A
—H, W% E S 2 H enidimol B.

4&%% 3: A AERIRSS i (MeOH); ESI-MS m/z:
261 [M+H]". 'H-NMR (500 MHz, CDCl3) J: 6.39
(1H, s, H-8), 6.18 (1H, s, H-3), 5.21 (1H, t, J = 8.1
Hz, H-2'), 3.33 (2H, d, J = 8.1 Hz, H-1'), 2.34 (3H, s,
2-CH;), 1.65 (3H, s, H-4'), 1.73 (3H, s, H-5);
PC-NMR (125 MHz, CDCly) d: 105.3 (C-2), 112.5
(C-3), 182.4 (C-4), 155.6 (C-4a), 166.0 (C-5), 108.6
(C-6), 164.3 (C-7), 89.1 (C-8), 157.4 (C-8a), 25.7
(C-17), 122.8 (C-2), 132.1 (C-3"), 20.2 (C-4"), 17.8
(C-5"), 21.4 (2-CHz). LA Xl 5 Soikipis e A —50,
W e A 3 i S5

%%@4 HOH AR (MeOH); ESI-MS m/z: 179
[M-+H]". 'H-NMR (500 MHz, DMSO-ds) J: 12.70
(1H, s, 5-OH), 10.84 (1H, s, 7-OH), 8.15 (1H, d, J =
6.0 Hz, H-2), 6.33 (1H, d, J = 2.1 Hz, H-8), 6.26 (1H,
d, J = 6.0 Hz, H-3), 6.16 (1H, d, J = 2.1 Hz, H-6);
C-NMR (125 MHz, DMSO-dq) d: 157.8 (C-2), 110.7
(C-3), 181.6 (C-4), 105.4 (C-4a), 162.0 (C-5), 99.4
(C-6), 164.7 (C-7), 94.3 (c 8), 158.2 (C-8a). LA I%¢
i 5 SCaRARE A 800, SRS 4 5,7-
TR U

WA 5: LRSS i (CHCL) ;s ESI-MS mi/z:
291 [M+H]". 'H-NMR (500 MHz, CDCl3) 8: 6.52
(1H, s, H-8), 6.01 (1H, s, H-3), 4.75 (I1H, t, J = 8.9
Hz, H-2'), 3.93 (3H, s, 5-OCH3), 3.29 (2H, d, J = 8.9
Hz, H-3'), 2.34 (3H, s, 2-CH;), 1.36 (3H, s, 4'-CH3),
1.26 (3H, s, 4-CH3); "“C-NMR (125 MHz, CDCl5) §:
163.5 (C-2), 111.5 (C-3), 177.4 (C-4), 112.0 (C-4a),
160.0 (C-5), 117.2 (C-6), 164.4 (C-7), 93.9 (C-8),
159.9 (C-8a), 91.4 (C-2), 27.9 (C-3"), 71.7 (C-4"),

26.0 (4'-CHs), 24.5 (4'-CH3), 61.1 (5-OCHj3), 19.9 (2-
CHy). VA -%d b5 semkapis A — 50, #e e fh
G5 4 5-O-F JEYE i p oK .

&) 6: Elé%ﬂjté%é%(Meom ESI-MS m/z:
453 [M+H] . "H-NMR (500 MHz, CD;0D) ¢: 6.61
(1H, s, H-3), 6.04 (1H, s, H-8), 4.88 (1H, t, J = 9.0
Hz, H-2"), 4.61 (1H, d, J = 7.8 Hz, H-1"), 3.95 (3H, s,
5-OCH3), 3.11~3.35 (7H, m, H-3', sugar-H), 2.35
(3H, s, 2-CHs), 1.39 (6H, s, 4-CH;): "*C-NMR (125
MHz, CD;OD) §: 165.1 (C-2), 110.1 (C-3), 178.4
(C-4), 155.6 (C-4a), 165.5 (C-5), 117.1 (C-6), 160.0
(C-7), 92.9 (C-8), 110.4 (C-8a), 90.6 (C-2), 27.7
(C-3", 77.6 (C-4"), 73.7 (C-2"), 76.1 (C-3"), 70.1
(C-4"), 76.8 (C-5"), 60.9 (C-6"), 18.3 (2-CH3), 22.5
(4'-CH3), 21.1 (4'—CH3) 59.7 (5-OCH3). VL %5
SCHRARIEHEA — B, M A 6 N 5-0-H1 3k
YE R OK B T

&) 7. EOERIRE: i (CDCL); ESI-MS m/z:
277 [M+H]". 'H-NMR (500 MHz, CDCl3) d: 6.31
(1H, s, H-8), 5.99 (1H, s, H-3), 3.86 (1H, t, J = 5.2
Hz, H-3"), 2.98 (1H, dd, J = 5.2, 17.0 Hz, H-4'a), 2.75
(1H, dd, J = 5.6, 17.0 Hz, H-4'b), 2.31 (3H, s, 2-CH),
1.41 (3H, s, 2'-CHs), 1.35 (3H, s, 2’-CH;); "“C-NMR
(125 MHz, CDCl;) d: 166.8 (C-2), 108.3 (C-3), 182.5
(C-4), 156.1 (C-4a), 159.8 (C-5), 102.8 (C-6), 158.9
(C-7), 94.8 (C-8), 104.5 (C-8a), 78.5 (C-2"), 68.8
(C-3"), 25.5 (C-4"), 24.7 (2-CH3), 22.1 (2'-CH3), 20.5

(2-CH3). Lh L3l 5 Sk s A — 80, wssse
WA T W
& 8: Ltk (MeOH). 'H-NMR (500

MHz, DMSO-ds) d: 6.62 (1H, d, J = 2.1 Hz, H-6),
6.60 (1H, d, J = 2.1 Hz, H-8), 5.97 (1H, s, H-3), 2.63
(3H, s, 5-CH3), 2.26 (3H, s, 2-CH3): "“C-NMR (125
MHz, DMSO-ds) d: 163.6 (C-2), 116.3 (C-3), 178.0
(C-4), 114.2 (C-4a), 141.2 (C-5), 110.5 (C-6), 160.6
(C-7), 100.3 (C-8), 158.9 (C-8a), 19.1 (2- CH3) 222
(5-CHz)o DA_EXHR 5 Scikafis s A — 5, dke
WA 8 8 2,5- - HIE-7-F BE (A I

&9 9: KK (MeOH); ESI-MS m/z: 307
[M+H]". "H-NMR (500 MHz, CD;0D) 6: 6.58 (1H,
s, H-8), 6.21 (1H, s, H-3), 4.74 (1H, dd, J = 8.5, 9.2
Hz, H-2), 442 (2H, s, 2-OCH,), 3.92 (3H, s,
5-OCH;), 3.31 (2H, m, H-3"), 1.29 (3H, s, H-5'), 1.22
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(3H, s, 6'-H); "C-NMR (125 MHz, CD;0D) ¢: 166.5
(C-2), 108.7 (C-3), 179.5 (C-4), 111.7 (C-4a), 168.4
(C-5), 117.9 (C-6), 160.5 (C-7), 94.2 (C-8), 156.4
(C-8a), 922 (C-2'), 28.1 (C-3"), 71.6 (C-4"), 25.0
(4'-CH3), 60.5 (2-CH,0), 60.6 (5-OCH3). b1 %4 5
SCHRARIEIEA -, MRS 9 NTIIHRE .

G 10: ¥R AR K (MeOH)D; ESI-MS m/z:
363 [M+Na]". 'H-NMR (500 MHz, DMSO-dq) :
12.65 (1H, s, 5-OH), 8.26 (1H, d, J = 5.8 Hz, H-2),
6.68 (1H, d, J = 1.6 Hz, H-8), 6.41 (1H, d, J = 1.6 Hz,
H-6), 6.36 (1H, d, J = 5.5 Hz, H-3), 5.40 (1H, d, J =
6.0 Hz, H-1"); “C-NMR (125 MHz, DMSO-d) &
158.2 (C-2), 110.1 (C-3), 181.5 (C-4), 106.3 (C-4a),
157.4 (C-5), 99.8 (C-6), 163.1 (C-7), 94.7 (C-8), 161.2
(C-8a), 99.9 (C-1'), 73.2 (C-2'), 77.2 (C-3"), 69.7
(C-4"),76.5 (C-5"), 60.5 (C-6"). VA5 5 ke
AR, Wk E A 10 O SRR (0 S -7-
O-B-Hi % Bl H -
4 HpETEMESSI

UMRI106 48 e KU R4 R, BA e
MAAIRS s, E 20 T2l 70 SEARLICK, 1 ARSI
FRERL, 2 TSR K 250t B BAE RIL
FgE 2, 4 LUAE L 4 000 S35 BE 3R T 96 LA,
DULAF > %0 4 10% FBS/DMEM 5 5535757 48 h,
PSR T B 5% Sfbs/pf-DMEM ({115 753, 24 h
JERESR AU R 0.10 nmol/L 4k &4 L1 7%
25 U HR AL INARRE S A R AR I R 7R3k . 48 h s
RN 2 g/L MTS H1 0.92 g/L PMS R4 100
pL 9% 2h, T 490 nm FIEWOGEE (4D fH, VF
M 0 P BB D0 o A 2N 52 3580 75 ) B 00 2 22 11 %F
FELZH 5 B0 AL, B o0 R ZH B RO B2 24 0.10
nmol/L ) B, e 42l A ST 40 b i e k5

DT = A /A e — 1

45K, £E 0.10 nmol/L 44T R, &1 1.
5.9.10 1F ] 48 h Ji 40 M 5 42 15 2 43 3 A 30.23%

31.56%. 35.29%F1 33.36%. [FI%4AFF, E, M4
ML E R 21.5%. WIS 1. 5. 9, 10
RerE— @ FEfE LA2E UMRI06 4 i fr 14 5 o
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