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4% HPLC Z7E3k T B dith, MRImFAL M. MS. NMR f1 ECD g4 e b SWmsss, RH MTT i ELEY
AP, R MHEDSESR 15 MAEW, 7S NHEKRIER A (1), (7R,85.8R)-tetrahydro-
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A new monoepoxylignan from Valeriana officinalis
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Abstract: Objective To study the chemical constituents from Valeriana officinalis and their cytotoxic activities. Methods The
compounds were separated by silica gel column chromatography, Sephadex LH-20 gel column chromatography and semi-preparative
HPLC. The structures were identified by their physicochemical properties, MS, 1D and 2D NMR spectra and ECD data analysis. The
cytotoxic activities were tested by MTT assay. Results Fifteen compounds were isolated from V. officinalis, which were identified
as: valeofficinlignan A (1), (7R,8S,8'R)-tetrahydro-7-(4-hydroxy-3-methoxyphenyl)-8'-[(4’-hydroxy-3'-methoxyphenyl)methyl]-8-
(hydroxylmethyl)-8,8'-furandiol (2), schisanpropinin (3), (+)-isolariciresinol (4), ecdysanol B (5), (-)-3,4-dihydroxy-2-
(4-hydroxy-3-methoxyphenyl)-4-(4-hydroxy-3-methoxybenzyl)-3-tetrahydrofuranmethanol (6), jatamanin A (7), jatamanin K (8),
jatamanin R (9), longiflorone (10), ferulic acid (11), caffeic acid (12), p-coumaric acid (13), methylcaffeate (14), and methyl
p-hydroxycinnamate (15). Compound 10 showed cytotoxic activity against HCT116 cell line with ICso value of (70.9 = 6.4) pmol/L.
Conclusion Compound 1 is a new monoepoxylignan, namely valeofficinlignan A, and compounds 2, 3, 5—10 are isolated from V.
officinalis for the first time, compound 10 exhibits cytotoxic activities.
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ST OAANZ . ODERIR . FERBEAER, SR 2 W
BRI Z AN, 5L 250 Ff 28 NARFIBL,
Bz A TR X, FERRE R EE TG
2, TP . FEIRSEHIX .

WENEEEAANER. HEEEE . R
AR EERAT ORI, AR 2
EP T XMAERGHIEN, Hh G EiE.
fREEURIER . DUMER . UM S HURW1EH]
SEB), AURRZELAE BT IR T LAl B 1OTh0r S5 (£ 2
BT TR B R G AN E, rpILAg )
T Meam, s EARER A
(valeofficinlignan A, 1). (7R,8S,8'R)-tetrahydro-7- (4-
hydroxy-3-methoxyphenyl)-8'-[(4'-hydroxy-3'-methoxy-
phenyl) methy1]-8-(hydroxyl-methyl)-8,8'-furandiol (2).
schisanpropinin ( 3 ) . ( + )- 7 % M & l§ &=
[(+)-isolariciresinol, 4]+ ecdysanol B (5). (-)-2-(3'-
AR -4/ FR B - 2R B )-3,4- TR 4 (37 H A B4
F2 R J)-3- DY A Wk g HBE [(—)-3,4-dihydroxy-
2-(4-hydroxy-3-methoxyphenyl)-4-(4-hydroxy-3-
methoxybenzyl)-3-tetrahydrofuran-methanol , 6] .
jatamanin A (7). jatamanin K (8). jatamanin R (9).
longiflorone (10). Fi#E[Z (ferulic acid, 11). BIME
g (caffeic acid, 12). X#&TH (coumaric acid,
13). WIHEER HEE (methylcaffeate, 14). XL
FEFR HliE (methyl-p-hydroxycinnamate, 15). 1,
WED 1 N EY), i NEEARIRR A, LE
Y2, 3. 5~10 NE RN ZEY S5, 40
BRIE PEMNASE R SR &4 10 BA MHIER
1 URSHHE

AVANCE R RESEIRPAEIX (FEE Burker 2
A]); YMC-Pack Pro Cis il % (il A (250 mm X
10 mm, 5 pm); LC-6AD B!l 4 A i (H
Ay HE /A ] ); Sephadex LH-20 ( GE Healthcare
Bio-Sciences AB 41 ); DLSB series Gl /4 575
IR CEMIRE LR ARD; HEOEER (100~
200~ 200~300 H, 7 &iEELT) s HERERK
BT AR K A PR A 7] D HoAd 7134 950 #r
ali; KgAK,

SRELT 2018 £F 7 R H BRI BB, 2Bk
VG H R 28 R 2 24 5 e AR 25 T s R
MR V. officinalis L.IFT5AH .
2 REESE

ARELZ5HE 10.0 kg, MFFJEH 10 f5 5 80% LI

AR 3 9K, BRHK 1.5 he AIFIREUR, LIRS
BIRE, ECTOKH, 2 A A THEER K AR T B
REEL 3 UK, A BT 14.0 g 1E T B0 289.0 g.

R T BES AR R AT (i 405, DL =&H
Fe-FEE (80 1 1.60:1.40:1.20:1.10:1.5:
D RGN, 135 8 M Fr. 1~8. Fr.3 (232 )
FMERERAE A 2 B, Ay BE-BSTR 406 (40 1 1. 30 -
1. 2001, 1021, 50 1) BREEBEm, 525 Ny
Fr.3.1~3.5. Fr. 3.1 (2.1 g) SRR # S H#E R LH-20
FEEE DB (AR RE-FEE 1 D, AIFHEERS,
2 SP-HPLC 4ift, (HEE-7K 55 © 45, 2 mL/min),
BEEY) 11 (27.4 mg, k=19.2 min). 12 (28.0 mg,
R=13.4 min). 13 (15.5 mg, /_R=35.6 min). 14 (19.6
mg, ®R=47.2min). Fr.32 (1.7 g) % SP-HPLC 4{
1k (HEE-7K 44 © 56, 2 mL/min), 4b&41 (252
mg, (=284 min). 2 (21.1 mg, ®R=231.3 min).
15 (26.0 mg, ®*R=42.1 min). Fr. 3.3 (29 g) &
SP-HPLC #fift. (FfE-7K 30 : 70, 2 mL/min), 154k
A7 (19.4 mg, rR=14.4min). 8 (25.0 mg, rR=25.6
min), 9 (32.2 mg, ®R=36.2 min). 10 (23.3 mg,
tr=38.6 min). Fr. 3.4(3.5 g) K R &K LH-20
FEERE B (& RE-HEE 1 D D, SRR
P22 SP-HPLC 4fif, (FHEE-7K 45 155, 2 mL/min),
k&Y 3 (19.7 mg, ®R=24.4min). 4 (25.8 mg,
r=28.7 min), Fr. 3.5(3.7 g) KA R LH-20
Fefail: (& -HEE 1 D REANEILEY S
(22.6mg) 16 (19.0 mg).
3 MEE

WEY 1. TEMIRBE (FED, 5ET =5
FifE, [o]y +15.5° (¢ 0.15, MeOH), IR v > (cm™):
3417, 2953, 1725, 1515, 1459, 1273, 1139, 1026.
HR-ESI-MS &755 m/z 483.199 4 [M+Na]* Git5H
483.199 5, CysH3OsNa), 454 ID-NMR i B &
&Y 1 153 N CasH30s. 'H-NMR 3 (R 1D
L, WSR2 ANHEEETE S ou 3.88 (6H, s), 6
MNFREE T 0PN ou 678 (1H, d, J = 1.7 Hz,
H-2), 6.88 (1H, overlapped, H-5), 6.74 (1H, dd, J =
8.0, 1.7 Hz, H-6), 7.02 (1H, d, J = 1.7 Hz, H-2'), 6.87
(1H, overlapped, H-5"), 6.88 (1H, overlapped, H-6').
XA 2 AN EREES 0u0.94 (3H, d, J= 6.6 Hz,
H-4"), 0.96 (3H, d, J = 6.6 Hz, H-4"), 2 N F 4L
F155 ou 3.88 (6H, s, 3, 3'-OCH3). 7E 3C-NMR (100
MHz, CDCly) #EEFILLH 25 MES, 46
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£1 *®&4Y 18 'H-NMR (400 MHz, CDCls) #1 3C-NMR (100 MHz, CDCLs) ##&
Table 1 'H-NMR (400 MHz, CDCl3) and *C-NMR (100 MHz, CDCls) data of compound 1

A oc oH A oc ou

1 1279 — 5 1144  6.87 (1H, overlap)

2 1127 6.78 (1H, d,J= 1.7 Hz) 6 119.9  6.88 (1H, overlap)

3 146.8 — 7' 84.5 4.69 (1H,d,/J=7.1 Hz)

4 144.8 — 8’ 56.5 2.58 (1H, ddd, J=17.1, 6.6, 5.8 Hz)

5 114.6 6.88 (1H, overlapped) 9’ 62.3 4.18 (1H, dd, J=11.6, 6.6 Hz)
437 (1H, dd, J=11.6, 5.8 Hz)

6 122.7 6.74 (1H, dd, J=1.7, 8.0 Hz) 1" 173.0 —

7 394 2.85(IH,d,J=13.7 Hz) 2 435 217 (2H,d,J=6.9 Hz)

2.97 (1H, d, /= 13.7 Hz)
815 — 3" 258 2.07 (IH, m)

9 778 3.70 (1H, d, J= 9.5 Hz), 3.90 (1H, m) 47 226 0.94(3H, d, J= 6.6 Hz)

1 133.5 — 5" 22.6 0.96 (3H, d, /J=6.6 Hz)

2! 108.9 7.02 (1H, d, J=1.7 Hz) 3-OCHs 56.5 3.88 (3H, s)

3 146.9 — 3'-OCH3 56.5 3.88 (3H, s)

4! 145.7 —

DEPT135 i Bl 2 tb 5491 34 8 4~ C.9 4~ CH.
4 > CHz 4 4 CH3. B S5CHNEY) (+)-9-
isovaleryllariciresinol B 48 E 47 LL X,  —3& #l 9 AH
L, BRI &9 1 C-8 1 NZERk oc 81.5,

HEZ RSB (037.4). G560 P RISEE,
HEMALEY 1 vJHEN (+)-9'-isovaleryllariciresinol
C-8 frFARFEMARMATAY . @it 2D-NMR 1% K
(HSQC. HMBC Al 'H-'H-COSY, & 1) I&iF 1 LA
HEN . 7E 'TH-"H-COSY #E (& 1) #, H-5/H-6+

H-5/H-6' « H-7/H-8/H-9' . H-2"/H-3"/H-4" .
H-3"/H-5"; %54 HMBC & (K 1) #HEES

H-7/C-1. C-2. C-6. C-8. C-9, H-7'/C-1'. C-8',

C-8, H-9"/C-1". C-8', Wik THEW 1R (+)-9-
isovaleryllariciresinol C-8 {2 3EHUARIIATAEY) . H
T J7 8" = 7.1 Hz, FrMAEY 1 KX B 2 Fh
ATAES, Bl 7'S”, 8'R", 8R™FN 7'S™, 8'R", 88", FLAix}#)

5 OCH;
3

I 4 FhalRg, HD 7'S, 8'R, 8R, T'R, 8'S, 8S, 7'S, 8'R,
8S F1 7'R, 8'S, 8R. i ] CPCM #5275 F izt o 43 ) -
Xt 7'S, 8'R, 8R-1, 7'R, 8'S, 85-1, 7'S, 8'R, 8S-1 F1 7'R,
8'S, 8R-1 /£ B3LYP/6-31+g (d, p)it /KT L5 5t
5 ECD R0, Zittbxt, 7'S, 8'R, 85-1 5525
ECD BEEwmI4 (B 2), Brobad 1 st
BHfE RN TS, 8'R, 8S, A NWHEAN R A (B D.

EY 2. BEEHRG S (FED, [of) -25.4°
(¢ 0.13, MeOH), ESI-MS m/z: 427 [M~+Na]*. 'H-NMR
(400 MHz, DMSO-ds) J: 7.02 (1H, d, J = 1.8 Hz,
H-2), 6.73 (1H, overlapped, H-5), 6.79 (1H, dd, J =
1.8, 8.2 Hz, H-6), 5.02 (1H, s, H-7), 6.93 (1H, d, J =
1.8 Hz, H-2"), 6.72 (1H, d, J= 8.2 Hz, H-5"), 6.77 (1H,
overlapped, H-6"), 2.95 (1H, m, H-7"), 3.85 (1H, d, J =
8.9 Hz, H-9a"), 3.67 (1H, m, H-9b'); 3C-NMR (100
MHz, DMSO-ds) d: 129.6 (C-1), 111.4 (C-2), 147.5

s 1 VR
= :'H-'HCOSY H C:HMBC

1 &M 1 BHFEHKEEER 'H-'H COSY 1 HMBC HX{ES
Fig. 1 Chemical structure and key '"H-'H COSY and HMBC correlations of compound 1
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B2 a1 rEEAITE ECD EE
Fig. 2 Experimental and calculated ECD spectrum of

compound 1

(C-3), 1454 (C-4), 114.1 (C-5), 120.5 (C-6), 84.5
(C-7), 80.3 (C-8), 114.8 (C-2"), 147.6 (C-3"), 144.3
(C4), 114.3 (C-5"), 122.2 (C-6"), 39.6 (C-7), 81.2 (C-8"),
73.5 (C-9). VA EdE- S SCHRAOE R T Y,
tEW 2 N (7R,8S,8'R)-tetrahydro-7-(4-hydroxy-3-
methoxyphenyl)-8'-[(4'-hydroxy-3'-methoxyphenyl)-
methyl]-8-(hydroxylmethyl)-8,8'-furandiol.

WEY 3: ot R (FED, [oly -31.2° (c
0.11, MeOH), ESI-MS m/z: 389 [M—H] . 'H-NMR
(400 MHz, CDCls) 6: 7.55 (2H,d, J= 1.8 Hz, H-2, 2),
7.31 (2H, d, J=8.0 Hz, H-5, 5"), 7.33 (2H, dd, J = 8.0,
1.8 Hz, H-6, 6), 5.45 (2H, s, H-7, 7), 4.53 (2H, s,
H-9, 9"), 3.73 (6H, s, 3, 3'-OCH3); 3C-NMR (100
MHz, CDCl;) d: 129.6 (C-1, 1), 113.6 (C-2, 2"), 148.2
(C-3, 3, 148.5 (C4, 4'), 116.2 (C-5, 5'), 121.6 (C-6,
6'), 88.2 (C-7, 7"), 89.4 (C-8, 8"), 77.4 (C-9, 9"), 56.6
(3,3-OCHs). LA %l 5 SR GE AT X b2, 2
EAEY) 3 4 schisanpropinin.

&) 4: TEMHRY (FED, [afy -24.1° (c
0.34, MeOH), ESI-MS m/z: 361 [M+H]". 'H-NMR
(400 MHz, CDCl3) d: 6.63 (1H, d, J = 1.8 Hz, H-2),
6.75 (1H, d, J = 8.0 Hz, H-5), 6.61 (1H, dd, /=8.0, 1.8
Hz, H-6), 3.80 (1H, d, J=10.7 Hz, H-7), 1.76 (1H, m,
H-8), 3.37 (1H, dd, J = 11.0, 3.9 Hz, H-9a), 3.66 (1H,
dd, J = 11.0, 4.5 Hz, H-9b), 6.65 (1H, s, H-2"), 6.14
(1H, s, H-5", 2.78 (2H, d, J = 7.7 Hz, H-7"), 1.98 (1H,
m, H-8"), 3.68 (1H, m, H-9'a), 3.75 (1H, m, H-9'b),
3.77 (3H, s, 3-OCHs), 3.80 (3H, s, 3'-OCHj3);
BC-NMR (100 MHz, CDCl3) ¢: 135.6 (C-1), 115.3

(C-2), 1482 (C-3), 145.4 (C-4), 115.2 (C-5), 124.8
(C-6), 46.2 (C-7), 44.6 (C-8), 63.4 (C-9), 128.9 (C-1'),
112.4 (C-2'), 147.2 (C-3"), 145.6 (C-4"), 117.4 (C-5"),
133.6 (C-6"), 33.6 (C-7"), 33.5 (C-8"), 65.1 (C-9'), 56.7
(3-OCH3), 56.6 (3'-OCH3). LA F#¥E 5 SCkHiiE gk
XD, % B 48 (H)-FEH I EER.

& S: MRy (FED, [aly-36.1° (c
0.66, MeOH), ESI-MS m/z: 375 [M+H]". 'H-NMR
(400 MHz, CDCl3) d: 7.62 (1H, d, J = 2.0 Hz, H-2),
6.88 (1H, d, J = 8.4 Hz, H-5), 7.62 (1H, dd, J = 8.4,
2.0 Hz, H-6), 4.25 (1H, ddd, J= 7.7, 6.0, 5.8 Hz, H-8),
4.20 (1H, dd, J = 8.5, 6.0 Hz, H-9a), 4.14 (1H, dd, J =
8.5, 6.0 Hz, H-9p), 7.06 (1H, d, J = 2.0 Hz, H-2"), 6.77
(1H, d, J = 8.0 Hz, H-5'), 6.84 (1H, dd, J = 8.0, 2.0
Hz, H-6"), 4.63 (1H, m, 7'), 2.90 (1H, m, H-8'), 3.65
(1H, dd, J = 11.3, 4.3 Hz, H-9'a), 3.60 (1H, dd, J =
11.3, 5.2 Hz, H-9'b), 3.93 (3H, s, 3-OCH3), 3.89 (3H,
s, 3'-OCH3); BC-NMR (100 MHz, CDCl3) 6: 129.8
(C-1), 112.5 (C-2), 1544 (C-3), 1483 (C-4), 116.7
(C-5), 125.3 (C-6), 200.2 (C-7), 50.5 (C-8), 62.8
(C-9), 133.9 (C-1"), 111.6 (C-2), 149.3 (C-3'), 147.4
(C-4"), 115.1 (C-5"), 121.3 (C-6"), 86.8 (C-7), 54.9
(C-8"), 71.0 (C-9"), 56.3 (3-OCH3), 56.2 (3'-OCH3). L
AR SR E AT DY, BRI AT S N
ecdysanols B.

a6 HERAR (HED, [a]y-36.1° (¢ 0.66,
MeOH), ESI-MS m/z: 415. 'H-NMR (400 MHz,
CDCls) d: 5.02 (1H, s, H-2), 3.82 (1H, d, J = 11.3 Hz,
H-3a), 3.73 (1H, d, J = 11.2 Hz, H-3B), 2.96 (2H, d,
J =7.0 Hz, H-4), 3.85 (1H, d, J = 8.6 Hz, H-5a) 3.63
(1H, d, J = 8.6 Hz, H-5b), 7.03 (1H, d, J = 1.5 Hz,
H-2), 6.92 (1H, d, J= 8.1 Hz, H-5"), 6.78 (1H, dd, J =
8.1, 1.5 Hz, H-6'), 6.98 (1H, d, J = 1.5 Hz, H-2"), 6.73
(1H, d, J = 8.0 Hz, H-5"), 6.78 (1H, dd, J = 8.0, 1.5
Hz, H-6"), 3.82 (3H, s, 3'-OCH3), 3.77 (3H, s,
3"-OCH3); '3C-NMR (100 MHz, CDCls) §: 131.1
(C-1'), 112.2 (C-2'), 147.3 (C-3'),146.3 (C-4'),115.5
(C-5"), 121.9 (C-6"), 85.2 (C-2), 81.4 (C-3), 64.5
(C-3a), 129.6 (C-1"), 1143 (C-2"), 147.8 (C-3"),
146.6 (C-4"), 115.2 (C-5"), 123.3 (C-6"), 39.5 (C-4a),
82.4 (C-4), 74.4 (C-5), 56.5 (-OCH3), 56.0 (-OCH3).
L 5 ko g T L0, S A 6 N
(-)-2-(3"-FA -4 - F2 3L - 3E)-3,4- R L 4-(3"-H
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A T4 -2 kR R )-3- U SR R FH

wEY) 1. TotestiRgs & (FEE), ESI-MS m/z:
199 [M+H]". 'H-NMR (400 MHz, CD;0D) J: 4.33
(1H, d, J = 11.5 Hz, H-3a), 4.98 (1H, d, J = 10.8 Hz,
H-3b), 3.23 (1H, m, H-5), 1.89 (1H, t, J = 10.9 Hz,
H-60), 2.06 (1H, t, J = 11.5 Hz, H-6p), 3.65 (1H, brs,
H-7), 2.88 (1H, d, J = 10.8 Hz, H-9), 1.36 (3H, s, H-10),
4.94 (1H, s, H-11a), 5.01 (1H, s, H-11b); '*C-NMR (100
MHz, CD;0D) 6: 1752 (C-1), 71.3 (C-3), 144.1 (C-4),
412 (C-5),40.7 (C-6), 81.4 (C-7), 86.4 (C-8), 53.6 (C-9),
223(c 10), 113.8 (C-11). LA EEdR -5 SClikAaE 2T X0

1, %A Y) T N jatamanin A.

&) 8: TLEERRG & (FED, [y +56.2°
(¢ 0.16, MeOH), ESI-MS m/z: 183 [M+H]*. 'H-NMR
(400 MHz, CDCl3) 6: 3.65 (1H, d, J = 4.8 Hz, H-1a),
3.62 (1H, d, J = 4.8 Hz, H-1b), 4.33 (1H, d, J = 4.8
Hz, H-3a), 4.12 (1H, d, J = 4.8 Hz, H-3b), 3.22 (1H, d,
J = 1.8 Hz, H-5), 2.72 (1H, dd, J = 10.2, 7.8 Hz,
H-6a), 2.22 (1H, d, J = 10.2 Hz, H-6pB), 5.76 (1H, brs,
H-7), 4.12 (2H, s, H-10), 4.99 (1H, s, H-11a), 4.95
(1H, s, H-11b); '3C-NMR (100 MHz, CDCl3) J: 66.9
(C-1), 71.5 (C-3), 156.3 (C-4), 49.3 (C-5), 40.6 (C-6),
130.4 (C-7), 144.7 (C-8), 100.6 (C-9), 59.4 (C-10),
104.8 (C-11). LA E# 5 SCERIRIE HEAT X ELI, 2
EEY) 8 4 jatamanin Ko

EY9: LMY (HED, [y -15.5° (¢
0.23, MeOH), ESI-MS m/z: 183. 'H-NMR (400 MHz,
CDCL) d: 5.14 (1H, d, J = 3.1 Hz, H-1), 5.22 (1H, s,
H-3), 2.01 (1H, dd, J = 13.8, 3.2 Hz, H-6a), 2.44 (1H,
dd, J=13.8, 7.3 Hz, H-6b), 4.01 (1H, dd, J= 7.3, 3.2
Hz, H-7), 2.56 (1H, d, J = 3.1 Hz, H-9), 3.82 (1H, d,
J=11.9 Hz, H-10a), 3.88 (1H, d, J= 11.9 Hz, H-10b),
5.51 (1H, s, H-11a), 5.32 (1H, s, H-11b), 3.43 (3H, s,
-OCH3); BC-NMR (100 MHz, CDCl3) 8: 97.6 (C-1),
94.5 (C-3), 152.3 (C-4), 79.3 (C-5), 48.6 (C-6), 74.4
(C-7), 84.6 (C-8), 44.6 (C-9), 64.4 (C-10), 107.8
(c 11) 55.2 (-OCH3). VA b#dm 5 SRR aE 2475

1, %5EEY 9 O~ jatamanin R

& 10: AEMAE (FED, [o]y +68.3° (¢
0.35, MeOH), ESI-MS m/z: 181. 'H-NMR (400 MHz,
CDCL3) d: 4.45 (1H, dd, J = 10.8,3.0 Hz, H-3a), 4.11
(1H, dd, J = 10.8, 6.6 Hz, H-3b), 1.77 (1H, m, H-4),
2.52 (1H, m, H-5), 1.99 (1H, ddd, J = 12.6, 9.6, 3.6

Hz, H-6a), 1.92 (1H, dd, J = 12.6, 7.8 Hz, H-6p), 3.77
(1H, d, J = 3.6 Hz, H-7), 2.82 (2H, d, J = 10.8 Hz,
H-9), 1.49 (1H, s, H-10), 3.56 (1H, dd, J = 10.8, 5.4
Hz, H-1la), 3.44 (1H, d, J = 10.8 Hz, H-11b);
BC-NMR (100 MHz, CDCl3) 6: 172.2 (C-1), 67.6
(C-3), 41.3 (C-4), 34.3 (C-5), 37.6 (C-6), 79.4 (C-7),
84.6 (C-8), 49.6 (C-9), 21.2 (C-10), 61.8 (C-11). LL I
Boym 5k iRE AT XS], SE A 10 A
longiflorone.

&Y 11: AEBRAE (FEE, ESI-MS m/z: 195
[M+H]*. 'TH-NMR (400 MHz, CDCl5) d: 6.30 (1H, d,
J=15.9 Hz, H-2), 7.59 (1H, d, J = 15.9 Hz, H-3), 7.17
(1H, d, J=2.0 Hz, H-5), 6.80 (1H, d, J = 8.2 Hz, H-8),
7.05 (1H, dd, J = 8.2, 2.0 Hz, H-9), 3.88 (3H, s,
-OCH3); BC-NMR (100 MHz, CDCls) 6: 171.0 (C-1),
115.9 (C-2), 146.9 (C-3), 127.8 (C-4), 111.7 (C-5),
150.5 (C-6), 149.4 (C-7), 116.4 (C-8), 124.0 (C-9),
56.4 (-OCHs). LA %¥E5 sCikdiiE 475t 07,
YA 11 AR .

&Y 12: AOERIRG # (HEE), ESI-MS m/z
181 [M+H]". 'H-NMR (400 MHz, CDCl3) §: 7.02
(1H, d, J=2.0 Hz, H-2), 6.76 (1H, d, J = 8.0 Hz, H-5),
6.99 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.43 (1H, d, J =
16.0 Hz, H-7), 6.23 (1H, d, J = 16.0 Hz, H-8), 3.65
(3H, s, -OCH3); 3C-NMR (100 MHz, CDCl:) d: 125.6
(C-1), 116.5 (C-2), 146.3 (C-3), 149.7 (C-4), 121.7
(C-5), 115.2 (C-6), 145.5 (C-7), 114.3 (C-8), 167.2
(c 9) 51.6 (-OCH3). LA b #ds 5 SCik s gk 47 xT

1, et & 12 0nHERR o

EW13: AtERIRG R (FED, ESI-MS m/z:
1652 [M+H]*. 'H-NMR (400 MHz, CDCl) J: 7.54
(2H, d, J = 8.4 Hz, H-2, 6), 6.86 (2H, d, J = 8.4 Hz, H-3,
5),7.63 (1H, d, J = 16.0 Hz, H-7), 6.37 (1H, d, J=16.0
Hz, H-8); '3C-NMR (100 MHz, CDCL) d: 126.3 (C-1),
130.6 (C-2, 6), 115.8 (C-3, 5), 159.4 (C-4), 145.2 (C-7),
115.3 (C-8), 168.3 (C-9). LA F&dE 5 CikHaE #4775
0, YA 13 A HIR.

&) 14: FHEEPIRES & (FFEE), ESI-MS m/z:
195.3 [M—H] - 'H-NMR (400 MHz, CD;0D) ¢: 7.07
(1H, d, J= 1.6 Hz, H-2), 6.77 (1H, d, J = 8.0 Hz, H-5),
6.95 (1H, dd, J = 8.0, 1.6 Hz, H-6), 7.53 (1H, d, J =
15.6 Hz, H-7), 6.22 (1H, d, J = 15.6 Hz, H-8), 3.83
(3H, s, -OCH3); BC-NMR (100 MHz, CDs;OD) ¢:
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127.6 (C-1), 111.4 (C-2), 149.2 (C-3), 150.3 (C-4),
115.7 (C-5), 123.8 (C-6), 146.7 (C-7), 116.3 (C-8),
171.2 (C-9), 56.3 (9-OCH3). LA L% 5 SRk it
AT LR, e A1) 14 I HERR H S .

& 15: AR (HEE, ESI-MS m/z: 179
[M+H]*. 'H-NMR (400 MHz, CD;OD) &: 7.43 (2H,
dd, J=7.8, 1.9 Hz, H-2, 6), 6.72 (2H, dd, /= 7.8, 1.9
Hz, H-3, 5), 7.62 (1H, d, J = 15.9 Hz, H-7), 6.33 (1H,
d, J=15.9 Hz, H-8), 3.74 (3H, s, -OCH3); '3C-NMR
(100 MHz, CD;OD) d: 127.2 (C-1), 131.4 (C-2, 6),
162.3 (C-4), 117.2 (C-3, 5), 146.7 (C-7), 114.7 (C-8),
170.2 (C-9), 52.2 (-OCH3). LA %5 ik 4ot
AT ERRY, % A 15 R P RERR FH G
4 YHEREIEMEMR

RIEA VR HATADT T2, K MTT 7437
WE THAY 1~15 % 3 Fi iR 40 i O\ Siidg AS49
Y. NG5 E A HCT116 F1 SW620) 4 e
M. SRR, (UEAYI 10 X HCT116 4ifREA
AN AR EEEYE, PEENHIAEE (median inhibition
concentration, ICso) fHA (70.9+6.4) pmol/L, H
RUEPIR) ICso (EIRT 100 pmol/L.

5 e
AR LR G 1 H 2 AT o) B R AR R 1

Y e FBUG AL 80% LEEHEH A ik 22 1 7 it

17T R, WhHE%EE T 15 Musy), Hh

WED A, tEY 2. 3+ 5~10 EIRMNZ

T 73 B4 2, R 2 2 M A R B AL

410 X HCT116 A LA 4 ERE T, KTUE

AP AE A Fr it — P A
ABAR ALY FEARGEF A

SE Lk
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