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Chemical constituents isolated from fruits of Cnidium monnieri and their effects
on proliferation of UMR106 cells
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Abstract: Objective To study the chemical constituents from the fruits of Cnidium monnieri and their effects on proliferation of
UMRI106 cells. Methods The constituents were separated by column chromatography, and their structures were elucidated by
spectroscopic data analyses. The proliferation of all isolated compounds on osteoblast-like UMR106 cells was determined. Results
Nine compounds were isolated and identified as 5,7-dihydroxy-6,8-dimethoxy-2-methyl-4H-chromen-4-one (1), 5-hydroxy-2-
hydroxymethyl- 4H-chromen-4-one (2), (+)-marmesin (3), bergaptol (4), isobergapten (5), 7-hydroxy-8-(2',3"-dihydroxy-3'-methyl-
butyl)-coumarin (6), murraol (7), coniferyl aldehyde (8), and m-hydroxybenzoic acid (9). Compounds 1, 3, and 7 showed the
significant proliferative activities on UMR106 cells lines at the concentration of 1 x 1071 mol/L and the proliferative ratios were
31.55%, 32.39% and 30.87%. Conclusion Compounds 1—6 are isolated from the specie of Cnidium Cusson for the first time.
Compounds 1, 3, and 7 increase UMR106 cells proliferation to some extent.
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WD R B REBCR P S 22k, sl R, SEmE
WEE, FHFUCNFIRHERALR S F BRI R
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N T FHGEE R, A ROT R, A
B FT IR 7T B A, gk S0 I oy AT T
Fi, MILHERE] 9 MEEY. AR BT
BV E R A A e N 5,7-— F2 Ak -6,8- — A L -2-H
B J7 fd C 5,7-dihydroxy-6,8-dimethoxy-2-methyl-
4H-chromen-4-one, 1). 5-F& & -2-58 H 2L 8 [ il
(5-hydroxy-2-hydroxymethyl-4 H-chromen-4-one, 2)+
(+)-marmesin (3). i FE (bergaptol, 4). FHTF
FEEE C(isobergapten, 5). 7-F23&-8-57 I )i Bt
#HE.3 (6). murraol (7). ¥AMAEE (coniferyl aldehyde,
8). [HFEFIEHER (m-hydroxybenzoic acid, 9).
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API/MSD %% (3£[EH Agilent /A 7]); Bruker AV-500
AR (BEEAAE W AR ARG IR
(BPN-240CRH, _Lifg); #EEE AR (100~200-.
200~300 H, H &M T D; Sephadex LH-20
%tz (Pharmacia AF]); ODS &S E (YMC
AF])D); LSA-10 BORFUMAR (0522 R RHCHT# KL
AT R A 7)) HPLC 73 B Rl s AX 28 8 5y By i
Shimazu AB HPLC 1 (/3 #74E: Zorbax-Cis, 150
mm X 4.6 mm, 10 pm; il %5 #%: Zorbax ODS, 250 mm
X21.2 mm); UMR106 4ii/{4 (American Type Culture
Collection, J5*5 CRL-1661); 451X (Beckmann
Cooulter); 17p-#f —FF (B, 2 Sigama A F]);
It A8 oA 2 i s oy i 4k

SEES PR T 201449 H W T 648 2 [E T 2544
W3, FEHONTARE IR M T, A AR HE R S
PR 28 AT RHEYIIE IR Chidium monnieri
(L.) Cuss. FITBEEHARE. bR (N20140901)
T A6 R 258} 2B
2 RRSSE

WEIR T FRAE A 30 kg, FH 75% B IR 2
U BER 2 h, B 2 GBI, 0% [ROA R 2
FREIINE R K, AR E 24 h, B, BIE
BOEIE LSA-10 BUR LRI AR, ARKHIZKAT 70%

CEGEL, A FFEEER, BIERI =T, Y
WOET, IR RS R EGRE B, A
FR B G, 80 RSOV ) 2T, 5k BR80T 8,
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SU7-FEE (100 : 1—1: 1) BREBENL, AR¥E TLC
GIRBAHF WA, 1527 DAFREBH
A (100:1). B(50:1). C(20:1). D (10 : 1),
EG:ID.F QGG U, XS A (103
o) PR A5, LA THESNEE (51—
111D BEATEREEGEN, 733 5 MH Fr. A1~AS,
Fr. A2 (2.3 ) RERAE (il DU Jh k- R 2018 (10 ¢
1D P, BE%1 (10 mg). Fr. A5 (1.9g) H
R ik — 2 B3 6 M Fro AS-1~
A5-6, HH Fr. A5-2 (0.3 g) %4 Sephadex LH-20 #t
Rt (RS 7B aith, [JEE 2 (9
mg). X5 B (7.3 g) #—DrERH A%,
DL S BE-IER (70 1—1: 1) BETRRETR, 15
3| 7 N5 Fr. BI~B7, Fr. B3 (1.2 g) FRERIE®
Pt — 57> B 453 Fr. B3-4, F4 HPLC 44k (70%
C-/K, RREN 6 mL/min) 2314k&4 4 (11
mg), Fr.B5 (0.8 g) FRERA: (et — 204 B 159 3
Fr. B5-2, %4 HPLC 4tk (30%ZME-/K, AR
&N 6 mL/min) 1525 3 (7mg) 1 6 (5mg).
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R CREEPEMD nesditt, BEMEY 5 (33
mg). X5 D (19.5 g) #t—bRERA iS5,
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253 [M+H]"; 'H-NMR (500 MHz, DMSO-ds) o:
12.67 (1H, s, 5-OH), 6.25 (1H, s, 7-OH), 6.19 (1H,
brs, H-3), 3.78 (3H, s, 8-OMe), 3.74 (3H, s, 6-OMe),
2.38 (3H, s, 2-Me); '3C-NMR (125 MHz, DMSO-ds)
5: 167.6 (C-2), 107.5 (C-3), 182.2 (C-4), 102.5 (C-4a),
148.4 (C-5), 131.3 (C-6), 150.8 (C-7), 127.6 (C-8),
1459 (C-8a), 60.7 (8-OMe), 60.2 (6-OMe), 19.9
(2-Me). DA FHR 5 SOt A — 8, EEtl
B NS, T- R R-6,8-  FH AR FE-2- FE L R

& 2. LR (F45); ESI-MS m/z: 193
[M+H]"; '"H-NMR (500 MHz, CDCls) 6: 7.61 (1H, t,
J = 8.5 Hz, H-7), 6.99 (1H, t, J = 8.5 Hz, H-6), 6.78
(1H, t, J= 8.5 Hz, H-8), 6.43 (1H, s, H-3), 4.51 (2H, s,
H-11); *C-NMR (125 MHz, CDCl3) 6: 171.1 (C-2),
105.7 (C-3), 183.6 (C-4), 110.2 (C-4a), 156.5 (C-5),
106.8 (C-6), 135.4 (C-7), 110.7 (C-8), 160.4 (C-8a),
60.1 (C-11). PA F%¥ 5 SCikkiE Fe A —50), %5E
W) 2y 5-F2HE-2-F3 WL 00 I

& 3. g (HEE; ESI-MS m/z: 247
[M+H]"; 'TH-NMR (500 MHz, CDCl;) d: 7.58 (1H, d,
J=9.5 Hz, H-4), 7.23 (1H, s, H-5), 6.72 (1H, s, H-8),
6.18 (1H, d, J = 9.5 Hz, H-3), 4.72 (1H, dd, J = 9.1,
8.5 Hz, H-2'), 3.21 (2H, m, H-3"), 1.36 (3H, s, H-5"),
1.24 (3H, s, H-6'); 3C-NMR (125 MHz, CDCl;) §:
161.4 (C-2), 112.3 (C-3), 143.6 (C-4), 112.8 (C-4a),
123.4 (C-5), 125.1 (C-6), 163.2 (C-7), 97.9 (C-8),
155.7 (C-8a), 91.1 (C-2'), 29.5 (C-3'), 71.6 (C-4"),
26.2 (C-5"),24.3 (C-6")o LA %4 5 SRR HE A —
e, Bt &% 34 (+)-marmesin.

&Y 4: ToEEE (FED; ESI-MS m/z: 203
[M+H]"; 'H-NMR (500 MHz, DMSO-ds) J: 11.24
(1H, s, 5-OH), 8.22 (1H, d, J=9.5 Hz, H-4), 7.87 (1H,
d, J = 2.4 Hz, H-2"), 7.16 (1H, d, J = 2.4 Hz, H-3"),
7.14 (1H, s, H-8), 6.25 (1H, d, J = 9.5 Hz, H-3);
BC-NMR (125 MHz, DMSO-ds) J: 160.3 (C-2), 110.8
(C-3), 139.7 (C-4), 104.5 (C-4a), 147.8 (C-5), 112.4
(C-6), 156.8 (C-7), 90.9 (C-8), 152.5 (C-8a), 144.8
(C-2"), 110.8 (C-3"). UL L% 5 SClRiiE A —
;U BENED 4 NHFE.

&Y s attkdh GAED; ESI-MS m/z: 217
[M+H]"; 'H-NMR (500 MHz, CDCl;) d: 8.20 (1H, d,
J=9.5 Hz, H-4), 7.61 (1H, d, J = 2.3 Hz, H-2'), 7.07
(1H, d, J = 2.3 Hz, H-3'), 6.93 (1H, s, H-6), 6.35 (1H,

d, J=9.5 Hz, H-3), 4.01 (3H, s, 5-OMe); '*C-NMR
(125 MHz, CDCl3) §: 160.9 (C-2), 112.1 (C-3), 139.7
(C-4), 105.8 (C-4a), 154.2 (C-5), 90.4 (C-6), 157.9
(C-7), 110.0 (C-8), 148.7 (C-8a), 144.3 (C-2'), 103.8
(C-3"), 56.2 (5-OMe). LA L% 5 ek 4RiE A —
HE, KENEY S AR T AEE.

AW 6: F M i (51D s 'TH-NMR (500 MHz,
CDCls) 6: 7.65 (1H, d, J = 9.5 Hz, H-4), 7.26 (1H, d,
J = 8.5 Hz, H-5), 6.81 (1H, d, J = 8.5 Hz, H-6), 6.25
(1H, d, J=9.5 Hz, H-3), 3.95 (1H, t, J = 5.0 Hz, H-2),
3.25 (1H, dd, J = 2.5, 16.0 Hz, H-1'a), 2.79 (1H, dd,
J=1.5,16.0 Hz, H-1'b), 1.44 (3H, s, H-5), 1.36 (3H,
s, H-4"); *C-NMR (125 MHz, CDCls) 6: 161.3 (C-2),
114.3 (C-3), 143.8 (C-4), 107.5 (C-4a), 126.7 (C-5),
112.4 (C-6), 156.4 (C-7), 112.1 (C-8), 153.6 (C-8a),
25.8 (C-1'), 68.4 (C-2'), 78.0 (C-3"), 22.1 (C-4'), 24.6
(C-5". A LHd 5 iRk A —50), SEihs
V)6 N T-FE 8- IR R R,

& 7. s (BER CERD: ESI-MS m/z:
261 [M+H]*; 'H-NMR (500 MHz, CDCl;) §: 7.61
(1H, d, J=9.5 Hz, H-4), 7.27 (1H, d, J = 8.6 Hz, H-5),
7.00 (1H, d, J = 16.5 Hz, H-2'), 6.85 (1H, d, J = 8.6
Hz, H-6), 6.62 (1H, d, J = 16.5 Hz, H-1"), 6.25 (1H, d,
J = 9.5 Hz, H-3), 3.95 (3H, s, 7-OMe), 1.46 (6H, s,
H-4,5"); ¥C-NMR (125 MHz, CDCls) §: 160.8 (C-2),
112.9 (C-3), 143.8 (C-4), 112.8 (C-4a), 126.8 (C-5),
107.5 (C-6), 160.1 (C-7), 113.5 (C-8), 152.0 (C-8a),
1142 (C-1'), 144.3 (C-2'), 71.5 (C-3"), 29.8 (C-4"),
29.8 (C-5"), 56.1 (7-OMe). LA 5045 5 SOk & FEA
—F 00, %AW 7 4 murraol .

thEY) 8: AR R (F); =F BN
EFEYE, $ER A M3 ESI-MS m/z: 201 [M+Nal';
'"H-NMR (500 MHz, CDCl;) d: 9.62 (1H, d, J = 7.8
Hz, H-9), 7.38 (1H, d, J = 16.0 Hz, H-7), 7.11 (1H, dd,
J=172,2.0 Hz, H-5), 7.09 (1H, d, J = 2.0 Hz, H-3),
6.91 (1H, d, J = 7.2 Hz, H-6), 6.56 (1H, dd, J = 16.0,
7.8 Hz, H-8), 3.94 (3H, s, 2-OMe); "*C-NMR (125
MHz, CDCl3) 6: 149.1 (C-1), 147.1 (C-2), 109.5 (C-3),
126.8 (C-4), 124.3 (C-5), 115.0 (C-6), 153.3 (C-7),
126.5 (C-8), 193.8 (C-9), 56.1 (2-OMe). DL #5553
BRROE A, B A 8 AR

&Y 9: B EaEHIRES & (AR, "TH-NMR (500
MHz, CsDsN) 6: 10.86 (1H, brs, COOH), 8.25 (1H, d,
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J = 8.0 Hz, H-6), 7.48 (1H, m, H-5), 7.17 (1H, d, J =
8.5 Hz, H-4), 6.93 (I1H, brs, H-2); '3C-NMR (125
MHz, CsDsN) 6: 115.4 (C-1), 117.8 (C-2), 163.0
(C-3), 119.2 (C-4), 131.4 (C-5), 135.4 (C-6), 174.5
(COOH). DA F¥#s 5 SCihfi i e A —g 2, %5
A 9 NIAFEIER R .
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FEALINN 2 g/L MTS 110.92 g/L PMS JR AR 100 uL
72 2h, T 490 nm FIMEWOGLEE (4) fH, BL4k
PR AR FE AR O o BECIN E $5 75 RIS I %o 2
B RATEL, FHPELDERURE A 1 X107 mol/L ff—
BE (Ep) U4, A -5 an Mo s s (e gk

CH PRI B AR T8 = A e/ A g — 1
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