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Chemical constituents and cytotoxic activities of Dendrobium wardianum
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Abstract: Objective To study the chemical constituents and cytotoxic activity of Dendrobium wardianum. Methods The
compounds were separated and purified by various column chromatography techniques and semi-preparative liquid chromatography,
and the structures were then identified by NMR, MS and TLC. And the cytotoxic activity of compounds 3, 6, 8, 9, 11, 14, 15 were
detected by MTS assay. Results Sixteen compounds were isolated from D. wardianum. They were identified as amotin (1), aduncin
(2), E-ferulic acid eicosyl ester (3), E-ferulic acid docosyl ester (4), tetracosyl p-coumarate (5), 4-hydroxy-3-methoxy
cinnamaldehyde (6), dihydroconiferyl alcohol (7), 3,7-dimethoxy-5-hydroxy-1,4-phenanthrenequinone (8), 3-ethoxy-5-hydroxy-7-
methoxy-1,4-phenanthrenequinone (9), 4-methoxy-9,10-dihydrophilic-2,7-diol (10), 5,7,4"-trihydroxy dihydroflavone (11), 5,7,4'-
trihydroxy-3',5"-dimethoxy dihydroflavone (12), tricin (13), 3,5,4'-trimethoxy-4-hydroxybibenzyl (14), 3,5,3'-trimethoxy-4'-
hydroxybibenzyl (15) and 3,3'-dimethoxy-4,5’-dihydroxybibenzyl (16). Compounds 6 and 8 have tumor growth inhibitory activity on
tumor growth in vitro. Conclusion Compounds 3, 5, 6 are isolated from Dendrobium for the first time, and 10, 11, 14, 15 are
isolated from D. wardianum for the first time. The active components of D. wardianum need to be further explored.
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AR RN, BAME AR, HIHER
(T 3k, 2 B J5R A it I 4 A Rk 5 22 M)
2o RIH Z 5 F RRE DLAE S s . e 4Bl
BI7 AEMERIR ST N, AR B2 2R
B TAEH RISED B ai MW @ R 4y B A 3
BEMUEY, FEAEWRE. 2R BORE,
i J 0,

KEES A8 Dendrobium wardianum Warner &
=%} (Orchidaceae) £ fitJ& Dendrobium Sw. i fifH2H
(Sect. Dendrobium) ZFAEFAIEY), EE AT
hEEME, KEUERED, BAREGERZ
FAE, ZiFIGRR “RmEEH7, e, KE
A B R RIEA 2, R o S
J A A PR S PR, AR A A K
itk 90% LT HE AN b 7 B A5 2 LU i 251 Dy 1Y
WA T B R KRR A R )
JREEA FE R 2 IR A0 M EE IS M, ARSI X R AL A
A AT T — AR

I Z A A, M 80% L BEHE UK A it
MIBETR CBRRAL > A5 3] 16 MEEYD, 73 ml 2t il
AR (amotin, 1), #PRAME (aduncin, 2).
BT BL R 1 fi Bk R ( E-ferulic acid eicosyl
ester, 3D -FIBEIR —+ btk lE (E-ferulic acid
docosyl ester, 4). X & & &M 1 VY Lt 5 i
(tetracosyl p-coumarate, 5). 4-FF3E-3-F 5 JE A
% (4-hydroxy-3-methoxy cinnamaldehyde, 6). —
SR (dihydroconiferyl alcohol, 7). 3-F4HE-
5- %% % -7- HOS HE -1,4- FE R ( 3,7-dimethoxy-5-
hydroxy-1,4-phenanthrenequinone, 8). 3-Z%-5-
Fo B -7- H SR JE-1,4-3E B ( 3-ethoxy-5-hydroxy-7-
methoxy-1,4-phenanthrenequinone, 9). 4-H % 3
9,10- & JE-2,7- ¥ (4-methoxy-9,10-dihydrophilic-
2,7-diol, 10). 574-=J2J " S WE (574-
trihydroxy dihydroflavone, 11). 5,7,4'-=¥3%:-3"5'-
=OHOE R A 3 B (5,74 -trihydroxy-3",5'"-
dimethoxy dihydroflavone, 12). Ei % % (tricin, 13).
3,54- = HE I A4-BILBFE (3,54 -trimethoxy-4-
hydroxybibenzyl, 14). 3,53"-=H & 3E-4-F R BT
(3,5,3"-trimethoxy-4'-hydroxybibenzyl, 15) Al 3,3'-
THE 45 R IECY (3,3-dimethoxy-4,5'-
dihydroxybibenzyl, 16). th&4 3. 5. 6 AE KM
ARUBEY T EAR, 100 11, 14 15 HE RN
RAEH A bR o B9 2. LAY 34 64 84 9. 11,

14, 15 FHAT MR MR B IE 0k, S5 R BRI EY
6 1 8 [10 Jirte 20 A 53 AL T B 24 54
1 {5

Brucker AM-400. DRX-500. Brucker avance
111-600 A1 800 7Yk F:AZ W AR A (FE[E Bruker 22 7))
W5E, TMS HNWFR; e 2R (#8[E Heidolph
AF]D; Agilent 1100 i (EE Agilent AH]),
et £ 018 ZORBAX SB-C g (250 mm X 10 mm,
5 um, EHE Agilent AF]); HEAIERER . 200~
300 HAE (IR (B S 1)) BRAE O
Sephadex LH-20 (Pharmacia A &]); =y RRAH (il
TR A gL, oAby ra; Banh
10% .- LB W PIMEXTIRZG . s (CRIESEC
HEYFAREIRAT, L5 N1001A), LEE (K&
ROEDHARARAFR, it DI106A).

KA RE AT 2018 4RI 1 = B Sl 241,
28 5 N Hp R 25 K A SR 2 B R A D KR A
Dendrobium wardianum Warner, FESFRAS (Zsh-7)
A7 T E R 2B R A ST AL 2 5 T
GRS P B 5% B S =
2 RESSE

KA BT (4.7 kg) & 80% L FHR T
B, T 80% L EEENAEREL 3 Ik, BFXESIEIN 2 h,
H IR IR BRI R R 45 1R (300 g)o
BERR Ol (2 LX3) AHL, JE#k4e 515 2155 R &
BRERAL (210 g)o HATIEMERERR L8R, FH 365 g
WEARFERE, SRk @S, DoAmE-mE 20 D
RNRENA, 538 5 MR (Fr.A~E). Fr.A (34 g)
FAREREAE DLAT T BE-BE R 2186 (50 @ 1—1: 1) B
Vel 82 4 MRS (Fr. Al~A4). Fr. A3 (5g) it
— AR, DUA MBI (350121 1)
HEMLEMS (2mg) 115 (3mg). Fr.B (25 ¢g)
SRR (T 73 B, A I BE-TE R R (6 2 1—~1 0 D)
FEEEBEML, A Eaith 5REM 5 3 B3 mg). 4 (2
mg). 6 (1 mg). 8 (5mg) A9 (5mg). Fr.C (21
g) ARERAE CLAHEE-TNE (30 1) — =&kt
FHEEC50 @ 11 DEREESEM, 152 6 #i4r (Fr. C1~
Fr.C6). Fr.Cl (3 g) &REMAE RS, =& H he-H
B (100 : 1—1 0 1) Pelt, B st H4hdn,
45 R 42 ) & O (18 B A 1. (200 mg)
A2 (180 mg). Fr.C4 (3g) LhblAtail (=&
HGe-HEE 10 1) FEERRAE A (=& be-H i
100 : 1—1 : D RE S BAAEREY 7(1 mg).
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11 (2mg) 12 (3mg). Fr.C6 (715 mg) AHER
g, =& Fh-FEE (50 1-0: 1) ¥z
&Y 10 (1 mg). 14 (4 mg). 16 (3 mg) F113
(2 mg).

3 #ikE

aEm 1. LEAHREH (HED; mp 255~
257 ‘C; ESI-MS m/z: 319 [M+Na]"; 'H-NMR (800
MHz, methanol-d,) J: 4.63 (1H, d, J = 3.6 Hz, H-2),
4.49 (1H, d, J = 3.6 Hz, H-3), 2.53 (1H, d, J = 6.0 Hz,
H-5), 2.32 (2H, m, H-6, 8a), 2.15 (1H, m, H-7a), 1.99
(2H, m, H-12, 8b), 1.81 (1H, m, H-7b), 1.00 (6H, dd,
J =199, 6.7 Hz, H-13, 14); “C-NMR (200 MHz,
Methanol-dy) 0: 179.9 (s, C-15), 179.2 (s, C-11), 84.7
(d, C-2), 84.5 (d, C-3), 82.6 (s, C-4), 52.7 (d, C-5),
51.4 (s, C-1), 48.3 (d, C-6), 38.4 (t, C-7), 30.6 (t, C-8),
29.7 (d, C-12), 25.7 (q, C-10), 16.8 (q, C-14), 16.1 (q,
C-13) VL3 5 ocirdios — s, W% e aw
1 At A .

e 2. LEEPIRGE (HEE; mp 274~
275 ‘C; ESI-MS m/z: 293 [M—H]; 'H-NMR (500
MHz, Methanol-d,) J: 4.74 (2H, m, H-2, 3), 3.82 (1H,
d, J=3.5Hz, H-8), 2.58 (1H, d, J = 5.8 Hz, H-5), 2.53
(1H, d, J = 5.8 Hz, H-6), 2.36 (2H, m, H-7a), 2.19
(1H, m, H-7b), 1.81 (1H, m, H-12), 1.39 (3H, s,
H-10), 1.00 (6H, d, J = 6.7 Hz, H-13, 14); "“C-NMR
(125 MHz, Methanol-d,) : 177.4 (s, C-15), 170.1 (s,
C-11), 83.4 (d, C-3), 824 (d, C-2), 82.0 (s, C-4), 74.2
(s, C-9), 68.0 (d, C-8), 52.7 (d, C-6), 52.1 (d, C-5),
43.6 (s, C-1), 34.7 (t, C-7), 29.1 (d, C-12), 21.3 (q,
C-10), 16.6 (q, C-14), 16.0 (q, C-13). LI EHiE 5
mAIRE — B, B A 2 NEPIRG R

a3 AR (FEA5); ESI-MS m/z: 473
[M—H]; '"H-NMR (400 MHz, CDCL3) d: 7.61 (1H, d,
J =15.9 Hz, H-7), 7.08~7.04 (2H, overlapped, H-2,
6), 6.91 (1H, d, J= 8.1 Hz, H-5), 6.29 (1H, d, J=15.9
Hz, H-8), 5.84 (1H, s, 4-OH), 4.19 (2H, t, J = 6.7 Hz,
H-1'), 3.93 (3H, s, 3-OCH3), 1.69 (2H, m, H-2'), 1.25
(17H, m, H-3'~19"), 0.88 (3H, t, J = 6.7 Hz, H-20");
BC-NMR (100 MHz, CDCl;) d: 167.4 (s, C-9), 146.7
(s, C-4), 144.6 (s, C-3), 123.1 (d, C-6), 115.7 (d, C-8),
114.7 (d, C-5), 109.3 (d, C-2), 64.6 (t, C-1'), 55.9 (q,
3-OCHjs), 31.9 (t, C-19"), 14.1 (q, H-20"). VL LS
SCHRARE — S, M e A 3 R AP

iR .

a4 AR (E5); ESI-MS m/z: 501
[M—H]; 'H-NMR (400 MHz, CDCl;) 6: 7.60 (1H, d,
J =159 Hz, H-7), 7.11~7.01 (2H, overlapped, H-2,
6), 6.91 (1H, d, J = 8.1 Hz, H-5), 6.29 (1H, d, J=15.9
Hz, H-8), 5.88 (1H, s, 4-OH), 4.18 (2H, t, J= 6.7 Hz,
H-1'), 3.93 (3H, s, 3-OCH3), 1.69 (2H, m, H-2'), 1.25
(19H, m, H-3'~21"), 0.87 (3H, t, J = 6.6 Hz, H-22');
PC-NMR (100 MHz, CDCL) : 167.4 (s, C-9), 146.8
(s, C-4), 144.6 (s, C-3), 123.1 (d, C-6), 115.7 (d, C-8),
114.7 (d, C-5), 109.3 (d, C-2), 64.6 (t, C-1"), 55.9 (q,
3-OCHjy), 31.9 (t, C-21%), 14.1 (q, H-22"). VL E¥di 5
SCHRARE — 8, M A 4 R —
T kS

tE S Atk AR (EA5); ESI-MS m/z: 499
[M—H]; '"H-NMR (400 MHz, CDCl3) d: 7.62 (1H, d,
J =16.0 Hz, H-7), 7.43 (2H, d, J = 8.4 Hz, H-2, 6),
6.84 (2H, d, J = 8.4 Hz, H-3, 5), 6.30 (1H, d, J = 16.0
Hz, H-8), 4.18 (2H, t, J = 6.7 Hz, H-1), 1.69 (2H, m,
H-2'), 1.25 (21H, m, H-3'~23"), 0.88 3H, t, J = 6.5
Hz, H-24'); “C-NMR (150 MHz, CDCl3) 6: 167.5 (s,
C-9), 157.5 (s, C-4), 144.2 (s, C-7), 129.9 (d, C-6),
129.4 (d, C-2), 127.4 (s, C-1), 116.1 (s, C-8), 115.8 (d,
C-3,5), 64.7 (t, C-1"), 31.9 (t, C-23"), 14.1 (q, H-24").
DL Ht 5 el — 8T, M e e s 5 Rt
FE R DU RS

& 6: EEkAR (FAh); ESI-MS m/z: 177
[M—H]; 'H-NMR (800 MHz, CDCl5) 8: 9.65 (1H, d,
J=17.7Hz, H-1), 7.40 (1H, d, J = 15.8 Hz, H-3), 7.13
(1H, dd, J = 8.2, 1.8 Hz, H-6'), 7.07 (1H, d, J = 1.8
Hz, H-5"), 6.96 (1H, d, J = 8.2 Hz, H-2'), 6.60 (1H, dd,
J = 158, 7.7 Hz, H-2), 3.95 (3H, s, 3’-OCHj);
BC-NMR (200 MHz, CDCL3) &: 193.6 (d, C-1), 153.1
(d, C-3), 148.9 (s, C-4"), 146.9 (s, C-3"), 126.7 (s,
C-1"), 126.5 (d, C-2), 124.1 (d, C-6"), 114.9 (d, C-5"),
109.4 (d, C-2'), 56.0 (q, 3-OCHj). LA I %¥5 530k
G, MR E 6y 4RI 3- A LA
R

AW 7. B ERY) CE A7) ; ESI-MS m/z: 181
[M—H]; '"H-NMR (800 MHz, CDCl3) J: 6.84 (1H, d,
J =179 Hz, H-5), 6.71 (1H, d, J = 1.9 Hz, H-2), 6.69
(1H, dd, J = 7.9, 2.0 Hz, H-6), 5.47 (1H, s, 4-OH),
3.88 (3H, s, 3-OCH3), 3.68 (2H, t, J = 6.4 Hz, H-3"),
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2.64 (2H, m, H-1"), 1.87 (2H, m, H-2'); *C-NMR (200
MHz, CDCls) 6: 146.4 (s, C-3), 143.7 (s, C-4), 133.7
(s, C-1), 120.9 (d, C-6), 114.2 (d, C-5), 111.0 (d, C-2),
62.3 (t, C-3"), 55.9 (q, 3-OCHj3), 34.5 (t, C-1'), 31.8 (t,
C-2"). VL E¥E 5 ocirdioE — 80", e aw
7 N AR

B 8: Kx B A (545D ESI-MS m/z: 283
[M—H]; 'H-NMR (500 MHz, CDCl;) d: 11.00 (1H,
s, 5-OH), 8.14 (1H, d, J = 8.6 Hz, H-10), 8.08 (1H, d,
J = 8.6 Hz, H-9), 6.94 (1H, d, J = 2.7 Hz, H-6), 6.83
(1H, d, J = 2.7 Hz, H-8), 6.16 (1H, s, H-2), 3.96 (3H,
s, 3-OCH3), 3.93 (3H, s, 7-OCH;); “C-NMR (125
MHz, CDCls) 6: 185.5 (s, C-4), 183.4 (s, C-1), 160.2
(s, C-3), 159.8 (s, C-7), 155.3 (s, C-5), 138.9 (s, C-8a),
136.4 (d, C-9), 131.4 (s, C-10a), 127.6 (s, C-4a), 121.6
(d, C-10), 116.2 (s, C-4b), 107.7 (d, C-6), 106.3 (d,
C-2), 100.8 (d, C-8), 55.9 (q, 3-OCHj), 54.5 (q,
7-OCH;). A EXHE 5 cmpipiE — 5, %SEihs
V)8 N 3,7- WA IE-5- 5 -1 4-FE R

&M 9: ki B E A (AT ); ESI-MS miz: 297
[M—H]; "H-NMR (400 MHz, CDCl3) 6: 11.03 (1H,
s, 5-OH), 8.09 (1H, d, J = 8.6 Hz, H-10), 8.03 (1H, d,
J = 8.6 Hz, H-9), 6.91 (1H, d, J = 2.7 Hz, H-6), 6.79
(1H, d, J = 2.5 Hz, H-8), 6.11 (1H, s, H-2), 4.13 (2H,
q, J = 7.0 Hz, -OCH»-), 3.92 (3H, s, 7-OCHs), 1.57
(3H, t, J = 7.0 Hz, -CH;); “C-NMR (100 MHz,
CDCly) &: 186.6 (s, C-4), 184.5 (s, C-1), 160.7 (s,
C-3), 160.5 (s, C-7), 156.4 (s, C-5), 139.9 (s, C-8a),
137.3 (d, C-9), 132.3 (s, C-10a), 128.7 (s, C-4a), 122.6
(d, C-10), 117.1 (s, C-4b), 108.6 (d, C-6), 107.6 (d,
C-2), 101.8 (d, C-8), 66.0 (t, -OCH,-), 55.5 (q,
7-OCH3), 14.0 (q, -CH3). PL_E%¥s 5 SCiik#kiE —
H, M AY 9 N 3-LA K-SRI T-HUR,
F-1,4-3E

A 10: EREFIAR CFHEE); ESI-MS m/z: 241
[M—H]; 'H-NMR (400 MHz, Methanol-d,) J: 8.00
(1H, d, J=8.4 Hz, H-5), 6.61 (1H, d, J= 2.5 Hz, H-8),
6.60 (1H, dd, J = 8.4, 2.7 Hz, H-6), 6.39 (1H, d, J =
2.3 Hz, H-1), 3.82 (3H, s, 4-OCHj3), 2.63 (4H, s, H-9,
10); “C-NMR (200 MHz, Methanol-dy) d: 159.1 (s,
C-4), 157.5 (s, C-2), 156.1 (s, C-7), 141.8 (s, C-10a),
140.5 (s, C-8a), 130.0 (d, C-5), 126.2 (s, C-4b), 115.0
(d, C-8), 113.6 (d, C-6), 108.3 (d, C-1), 99.3 (d, C-3),

55.9 (q, 4-OCHs), 31.8 (t, C-10), 31.2 (t, C-9). PA_%¢
P 5 SCHRRTE — 5P, SRS 10 4 4-HR
$:-9,10- — & JE-2,7- 1%

&P 11 BERR (FEE; ESI-MS m/z: 271
[M—H]; 'H-NMR (600 MHz, Methanol-d,) &: 7.31
(2H, d, J = 8.4 Hz, H-2', 6"), 6.81 (2H, d, J = 8.4 Hz,
H-3', 5"), 5.88 (1H, d, J = 2.1 Hz, H-6), 5.87 (1H, d,
J=2.1Hz, H-8), 5.34 (1H, dd, J = 12.9, 2.7 Hz, H-2),
3.11 (1H, dd, J = 17.1, 13.0 Hz, H-3a), 2.70 (1H, dd,
J = 17.1, 29 Hz, H-3b); “C-NMR (150 MHz,
Methanol-dy) d: 198.0 (s, C-4), 168.6 (s, C-7), 159.2
(s, C-4'), 131.2 (s, H-1"), 129.2 (d, C-2', 6"), 116.5 (d,
C-3',5"), 103.5 (s, C-10), 80.6 (d, C-2), 44.2 (t, C-3).
DL Hd 5 scmkdion — 50, et s 1oh
5,7,4"- =K A .

&) 12: EEAR (HED; ESI-MS m/z: 331
[M—H]; 'H-NMR (400 MHz, Methanol-d,) &: 6.78
(2H, s, H-2', 6"), 5.90 (2H, d, J = 2.0 Hz, H-6, 8), 5.35
(1H, dd, J = 12.9, 2.7 Hz, H-2), 3.86 (6H, s, 3,
5'-OCHj3), 3.15 (1H, dd, J = 17.1, 13.0 Hz, H-3a), 2.72
(1H, dd, J=17.2, 2.8 Hz, H-3b); *C-NMR (125 MHz,
Methanol-d,) J: 197.7 (s, C-4), 168.5 (s, C-7), 165.5
(s, C-5), 164.8 (s, C-9), 149.3 (s, C-3', 5'), 137.0 (s,
C-4'), 131.0 (s, C-1), 105.0 (d, C-2', 6'), 97.1 (d, C-6),
96.2 (d, C-8), 80.9 (d, C-2), 56.8 (q, 3', 5'-OCHj), 44.3
(t, C-3). LA ¥ 5 cipdion — 80>, #eths
Y12 R 5,7,4'-=F3-3" 5"~ HEFE A

AW 13: FEEHR K (FED; ESI-MS m/z:
329 [M—H]; 'H-NMR (500 MHz, Methanol-d;)
7.25 (2H, s, H-2', 6'), 6.67 (1H, s, H-3), 6.49 (1H, d,
J=1.9 Hz, H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 3.95
(6H, s, 3", 5-OCH;); "*C-NMR (125 MHz, Methanol-d,)
J: 183.9 (s, C-4), 166.1 (s, C-2), 166.0 (s, C-7), 163.2
(s, C-5), 159.4 (s, C-9), 149.6 (s, C-3', 5'), 105.3 (d,
C-2',6'), 104.6 (s, C-10), 100.1 (d, C-6), 95.1 (d, C-8),
57.0(q, 3", 5’-OCHs)o L 335 5 3ot e — 5>,
MBI A 13 NETE R

&Y 14: ERAK (FM5); ESI-MS m/z: 287
[M—H]; '"H-NMR (800 MHz, CDCl3) d: 7.08 (2H, d,
J=8.5Hz, H-3, 5", 6.82 (2H, d, J = 8.6 Hz, H-2', 6'),
6.35 (2H, s, H-2, 6), 5.37 (1H, s, 4-OH), 3.84 (6H, s,
3, 5-OCHs), 3.79 (3H, s, 4-OCH3), 2.84~2.80 (4H,
m, H-0, a); "C-NMR (200 MHz, CDCl;) 6: 158.1 (s,
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C-4"), 147.0 (s, C-3, 5), 133.1 (s, C-1"), 129.7 (d, C-2/,
6'), 113.9 (d, C-3', 5'), 105.3 (d, C-2, 6), 56.5 (q, 3,
5-OCH3), 55.5 (q, 4-OCHs), 38.6 (t, C-a), 37.5 (¢,
C-0). DK 55t i — 80>, s e am
14 4 3,54 - = WA K452 BRI

&Y 15 TRy (&47); ESI-MS m/z:
287 [M—H]; 'H-NMR (400 MHz, CDCl;) J: 6.83
(1H, d, J = 8.0 Hz, H-5'), 6.67 (1H, d, J = 8.0 Hz,
H-6'), 6.63 (1H, s, H-2), 6.32 (2H, d, J = 5.6 Hz, H-2,
6), 5.46 (1H, s, 4-OH), 3.85 (3H, s, 3'-OCHa), 3.77
(6H, s, 3, 5-OCH3), 2.83 (4H, m, H-a, o’); "“C-NMR
(100 MHz, CDCl;) d: 160.7 (s, C-3, 5), 121.0 (d,
C-6"), 114.2 (d, C-5", 111.1 (d, C-2), 106.6 (d, C-2,
6), 97.9 (d, C-4), 559 (q, 3-OCHs), 553 (q, 3,
5-OCHa), 38.6 (t, C-), 37.4 (t, C-a). LA_E%#E 5
R R — 3, W e A 15 M 3,53 - = A
Fe- A PR

&Y 16: AER A (FEE); ESI-MS m/z 273
[M—H]; 'H-NMR (400 MHz, Methanol-d,) J: 6.68
(1H, d, J = 8.0 Hz, H-5'), 6.66 (1H, d, J = 1.6 Hz,
H-2'), 6.59 (1H, dd, J = 8.0, 1.7 Hz, H-6'), 6.21 (2H, d,
J=2.0Hz, H-2, 6), 6.18 (1H, t, J= 2.0 Hz, H-4), 3.77

(3H, s, 3-OCHj;), 3.69 (3H, s, 3-OCHj3), 2.80~2.70
(4H, m, H-0, ); "“C-NMR (125 MHz, Methanol-d.)
5:162.2 (s, C-3), 159.3 (s, C-5), 148.6 (s, C-3'), 145.5
(s, C-4"), 134.7 (s, C-1), 109.2 (d, C-6), 106.7 (d,
C-2), 99.9 (d, C-4), 56.3 (q, 3'-OCHj), 55.5 (q,
3-OCHj3), 39.6 (t, C-a), 38.5 (t, C-o). LA E¥dE 5
A R — 0, et A 16 0 3,3- A -
4,5'- " FERR
4 HpRETEMENE

KA MTS AL EY) 3. 6. 8. 9. 11, 14,
15 X N gipn Stk (% HL-60 20 A A 3E/NH g
s AS49 4ffl. AJiTHE SMMC-7721 4. AFL
Jl#dE MCF-7 2Hf. N5 SWA80 4H il 4t s &5
TENE, EAATEAZIE A PR HE . 96 FLAR - Fefhig
FRYNML, tbEPIH DMSO %1, LA 40 umol/L &%
I, ARG GV, 37 CHEFR 48 h 5k
EEANMFEFLA R RN N MTS A%, 78
Iy IRIBLJEAE 492 nm KT, F 2 D RembR AUl .

Hp a6+ 8 RIH—@ A IEISE,
FArHILL 404 8. 1.6 0.32. 0.064 pmol/L ¥ [ & 77,
13 220 B B TS AR (ICs) fH. S5H I
1.

®1 WRFSELERSGR

Table 1 Rescreening results of cytotoxic activity

ICso/(umol-L ™)

&R
HL-60 A549 SMMC-7721 MCE-7 SW480
6 2.034+0.25 — 6.92+0.07 2.42+0.22 3.70+0.05
8 22140.19 8.72+0.12 7.66+0.32 0.914+0.01 3.25+0.11
JigiEh 3.45+0.50 28.19+0.80 14.30+0.16 21.5240.17 21.12+1.44
Y <0.008 <0.008 0.193£0.00 <0.008 <0.008
5 it B R — e My ML S I R A B R I,

AfHRAE (MRARZ) PEAICER, At
HERE DT RS, SR, AMREME, S IEFEFEIRL,
T A DR it RO B PR A Sl P72 Kt
BAfHS CREZI) 2015 R M &80A
IR T RO R A, SPCa BT TTRA BT
RCEA, TR A A A R S i AN 2 B
MR TG DIZIANTEE . AT FE KA A figh
TBEE T 16 MEE, BFEEARIE. FEK,
s, BESE. BORIRSE, SiESRMEEE, 58
TR A AR R B A AR S BE AT
iR 1 F — EA A H A R P, AR Sesoxd K

VEFR RS BV S 6. 8 SFHTEZEHAH LAY
B A R S . WA 3 5 6 4
CAAGEVER DL, RUIPKNBES LG 6 HEL
e BB R VE SR, BRI IR AL R T TR F2E,
&Y 9 ML, a8 1 3 fi A2 A
BEAEFHAITEEAL AL
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