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Studies on chemical constituents from twigs and leaves of Illicium majus

FANG Zhen-feng, LING Zhi-qun, SHI Lu, CAO Xiao-qin, ZHANG Tao
Department of Pharmacy, School of Medicine, Jianghan University, Wuhan 430056, China

Abstract: Objective To study the chemical constituents from the twigs and leaves of Illicius majus. Methods The compounds
were isolated by column chromatography over silica gel, Sephadex LH-20, and flash chromatography coupled with preparative
HPLC. The structures were elucidated by spectroscopic analysis including ESI-MS, 1D-NMR, and 2D-NMR. The cytotoxic activities
were assessed by MTT assay. Results Compounds 1—14 were isolated from the twigs and leaves of /. majus, and identified as
3'-methoxy-kaempferol-3-O-a-L-thamnopyranoside (1), quercetin-3-O-arabinoside (2), kaempferol-3-O-arabinoside (3),
8'-0x0-6-hydroxy-dihydrophaseic acid (4), 4-O-methylcedrusin (5), (—)-massoniresinol (6), (75,8R)-3,3",5-trimethoxy-4',7-epoxy-
8,5'-neolignan-4,9,9'-triol (7), vladinol F (8), 2,3-dihydro-2-(4'-0-L-rhamnopyranosyl-3'-methoxyphenyl)-3-hydroxymethyl-7-
methoxy-5-benzofuranpropanol (9), quercetin-3-O-a-L-rhamnopyranoside (10), kaempferol-3-O-a-L-rhamnopyranoside (11), vitexin
(12), 3,5,7-trihydroxychromone-3-O-glucopyranoside (13), and benzyl alcohol O-B-D-glucopyranoside (14). Compounds 1—14
exhibited the cytotoxic activity against HCT-8, Bel-7402, BGC-823, and A549 with ICsy values of over 10 pmol/L, respectively.
Conclusion Compounds 1—14 are all obtained from /. majus for the first time, and compounds 2, 3, 5, 7, 8, 9, and 14 are obtained
from the genus of Illicium for the first time. All compounds show no significant cytotoxic activities against HCT-8, Bel-7402,
BGC-823, and A549 cancer cell.
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KN Illicium majus Hook. f. et Thoms. A/\
FHEF Magnoliaceae /\fiJ& Illicium Linn. %), 3%
SIARTEWIRE . TR TR BN mEAERIX, B
pEAbE . gm R A HESCERaED, R
D2 PSR 5 GO TR AR
AT, MK\ B 95% LB ER BN I BE R £ e 26
B oy A B — e AL 5, B4 2 T
BN TR0 RGO SR Ak
g5 ARSCIR R SRR A A% . Sephadex LH-20
PR b e PR ] % €l A AR ) £ HPLC 464
ARMBEIR CBE AU AL 70 B 1532 14 M &Y, &
1 AMER L 5 MARIEER . 6 NEEE T LK 2 A
b SEBUTEF, 73 5 4 5E Oy 3'-F A 1L 2= 189 -3-O- AL i B,
ZEHEEF (3'-methoxy-kaempferol-3-O-a-L-rhamnopyra-
noside, 1)+ 1 2 -3-O-FHi % E (quercetin-3-O-
2) . i & B -3-0- ] fL A B
(kaempferol-3-O-arabinoside, 3). 8- fL-6-F2%k-
TEHAFKER (8'-0x0-6-hydroxy-dihydrophaseic
acid, 4). 4-O-methylredrusin (5). 7 Jig & B Fah4
fIGWE [(—)-massoniresinol, 6]+ (7S,8R)-4,9,9'-=F% k-
3,3"5- = WAL SR IFR AR R [(7S.8R)-3,3,5-
trimethoxy-4',7-epoxy-8,5'-neolignan-4,9,9'-triol, 7].
vladinol F (8). 9,9'- —$23k-3 3'- — W4 A FIF
W R i 2R -4-O- ML e B 2= P51 [2,3-dihydro-2-(4'-
o-L-rhamnopyranosyl-3’-methoxyphenyl)-3-hydroxy-
methyl-7-methoxy-5-benzofuranpropanol, 9]. #t 5 %-
3-O-ML g iR Z=HEE (quercetin-3-0-a-L-rhamnopyra-
noside, 10)- Ll Z51%)-3-O- Mk R iR 4= H%H (kaempferol-
3-0-0-L-rhamnopyranoside, 11). 4132 (vitexin,
12). 3,57- = FE 05l -3-0- W B WE 1 (3,5,7-
trihydroxychromone-3-O-glucopyranoside, 13) F1Z
FlE-O-B-D- ML R 4 %) #% 5 (benzyl alcohol O-B-D-
glucopyranoside, 14). 14 MEAEYIII N E IR MNZIE
Yoy @R, e aw 2. 30 5. 79 M 14
NZJEED P E R SRR FIH MTT s
Y 1~14 AT EEVE I, 45 RRHHXT NG,
ke HCT-8. AJH 4D Bel-7402. N 4
H2 BGC-823 LL & A JiliE 4 /il A549 F ICso fH KT
10 pmol/L, AR H! W] B A1 M #5081
1 XFES5HH

B UV 1780 KAWL (HAREA
7] ); Varian Inova 500 MHz #Z #5354k (£EFLE
ZvH]); Agilent Technologies 6250 Accurate-Mass

arabinoside ,

Q-TOF-LC/MS B4, Agilent 1100 Series =3
AR A B E 2R RHE A R A F]D; Shimadzu
LC-6AD il % B B BB AH (A CH AR BEEA D
Biotage SP1/SP4 ek ] £ €43 (% 8 Biotage A 7] );
YMC-Pack ODS-A & AH AR (250 mm X 20 mm,
10 pm)« YMC C g 7 BT 2 s 40 €83 48 (250 mm X 4.6
mm, 5 pm), HA YMC A#]; RP-C g R AHER (50
um), BRVEAF A" GFasq 2 (OB TER ST (03
FIRERE (100~200, 200~300 H), 7 &AL T
] 7% &b ; Sephadex LH-20 % % ¥l &t ik, %
Amersham Pharmacia Biotech AB /A F]; Fisher #i4H
M HE: i el B E 254

KIS B = 256 i3, P2 ) Ph .
FE i VLUK 75K 5 200% 555 )\ B A K\ A
Hlicium majus Hook. f. et Thoms. 4.
2 BRSNE

KIFARHTFR, BLZ 6 kg £ 185, H 95%
CEERAE R, MBI 3 ¥k, & HFHEH0OR,
R AE, 13 650 g W=H, INid & 20K A 25
S SRR R (60~90 C). BEER LB, IE
TREAEHL, 25 2 HGH A 23 ) 1B WSO 75045 280 A Tk
BER SR IE T RE 3 ANABGHRAL . EUEIR £ BEA L
AL (180 g) LAREMAE IS, K =& H Fi-H
BE (100 : 1. 100 : 2. 100 : 3. 100 :5. 100 : 7.
100 : 10, 100 : 20. 100 : 30, 100 : 50, O : 100)
BEREBENL, 2&IF 1338 9 MY Fr. A~1. Fr. F
(2913 & R ERERAE (3, 152 4 N4 (Fr. Fi~
Fy). A Fr. F, (£ 0.4 g) 4 Sephadex LH-20 #: 4
W CHEESEMND BRER)E, 4 xAHM% HPLC 7355,
FH 12% 2 B5 8, 153146 54 6 (52 mg) . Fr. F5 (4
4 g) % Sephadex LH-20 #1570 55, HIH RS/,
FRIF A4 Fr. Fs~Fsz30. HAFr. F3, (411 ¢g) &
AR HPLC 7355, H 28% L E¥Ei, BEMLE
Y17 (16 mg). 8 (64mg). Fr.G (£ 16g) & E
RERCHE (i, 195 3 Mt (Fr. Gi~Gs). Fr. G,
(£ 10 g) £ Sephadex LH-20 A1: ik, LLHIEE:AR,
RN Fr. Go~Gon AIEEEANEY) (100 mg).
Fr. Gy (£ 1.5 g) & ARMI£& HPLC 77 &, H 20%
CRERR, BREEE 1 (9.5 mg). 2 (6 mg). 3
(10 mg). 10 (16 mg). 11 (17 mg). Fr. Gy, (&)
7.7 g) G RARTREF & AR 5, KK 3%~80%
HREREFELEE, 15 6 N4> (Fr. Gon.1~Gaag)o H
i Fr. Gy, (0.46 g) 4 Sephadex LH-20 f: i,
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FH 50% 9 B B8 i, P42 S AR & HPLC 7355, F 18%
G, BRLAEY 5 (60 mg); Fr. Goas ()
190 mg) 4 AR % HPLC 7355, H 9% g5,
2R AY) 407 mg); Fr. Ga.6( 21 0.6 g)48 Sephadex
LH-20 FEil, FHHEEGER, & AES4& HPLC
e, 13%CIER, 2315 14 (10 mg).
FEEOAEY (100 mg) £ AR % HPLC 4355, H
19% 5L, HE0AY 12 (18 mg). Fr. 1 ()
12 g) &t til, 53 6 M (Fr. L~1y).
Horb Fr. I, (4] 3 g) 4 Sephadex LH-20 A+ &1 43 55,
FH BRI, 15 2370 Fr. Lo ~Thgo F2 70 Fr. 1,,(0.92
g) &AM HPLC 435S, Fl 13% 150, 153
&Y 13 (16 mg); Fr. 1 (£0.86 g) 4 Sephadex
LH-20 FE&E CREEVER) BRERE, SRMHl&
HPLC 735, F 11% M55, 521654 9(21 mg).
3 HMETE

&Y 1: O A, HCI-Mg ¥ N AR,
Molish SRR BHPE, 5 AT 6 S 2 R 7 28 24544
UV MM (nm): 205, 257, 37; ESI-MS %5 HifE4> 755
TUE m/z: 485 [M+Nal'; HRHAN 2 FHERN
462. "H-NMR (500 MHz, DMSO-d;) 6: 6.13 (1H, s,
H-6), 6.34 (1H, s, H-8), 7.40 (1H, s, H-2), 6.91 (1H,
d, J = 8.5 Hz, H-5'), 7.35 (1H, d, J = 8.5 Hz, H-6),
5.27 (1H, s, H-1"), 3.28 (1H, m, H-2"), 3.95 (1H, s,
H-3"), 3.13 (1H, t,J = 9.0 Hz, H-4"), 3.49 (1H, dd, J =
8.5, 2.5 Hz, H-5"), 0.78 (3H, d, J = 6.0 Hz, H-6"), 3.83
(3H, s, 3-OCH3); "C-NMR (125 MHz, DMSO-dy)
156.9 (C-2), 134.1 (C-3), 177.4 (C-4), 161.2 (C-5),
99.3 (C-6), 165.8 (C-7), 94.2 (C-8), 156.7 (C-9), 103.4
(C-10), 120.8 (C-1'), 112.8 (C-2"), 149.7 (C-3"), 147.3
(C-4"), 115.5 (C-5"), 122.6 (C-6'), 101.8 (C-1"), 70.5
(C-2"), 70.7 (C-3"), 71.2 (C-4"), 70.1 (C-5"), 17.5
(C-6"), 55.8 (3'-OCH3). A F¥¥fs 5 SciikdiE — 20,
WS AL G 1 30- R Ll AR T -3-O- I g R 4=
LR

e&W2: HEMA, HCI-Mg ¥ RN AP,
Molish S ABHYE, HEDM AT B8 R 3 B R 454
UV AN (nm): 206, 258, 365; ESI-MS 45 H#ES T
BT & m/z: 457 [M+Nal™s #RHA 5 FRiERN
434, "H-NMR (500 MHz, DMSO-dg) d: 6.19 (1H, s,
H-6), 6.39 (1H, s, H-8), 7.50 (1H, s, H-2"), 6.83 (1H,
d, J = 8.5 Hz, H-5'), 7.65 (1H, d, J = 8.5 Hz, H-6),
5.26 (1H, d, J = 5.0 Hz, H-1"), 3.50 (1H, d, J = 4.0

Hz, H-2"), 3.75 (1H, t, J = 6.0 Hz, H-3"), 3.64 (1H, s,
H-4"), 3.50 (1H, d, J = 6.0 Hz, H-5"a), 3.20 (1H, dd,
J = 13.0, 6.0 Hz, H-5"b); “C-NMR (125 MHz,
DMSO-dg) J: 156.4 (C-2), 133.8 (C-3), 177.6 (C-4),
161.3 (C-5), 98.8 (C-6), 164.3 (C-7), 93.6 (C-8), 156.3
(C-9), 104.0 (C-10), 121.0 (C-1'), 115.8 (C-2'), 145.1
(C-3"), 148.7 (C-4'), 115.4 (C-5"), 122.1 (C-6"), 101.5
(C-1"), 71.7 (C-2"), 70.8 (C-3"), 66.1 (C-4"), 64.3
(C-5"). UL -85 scmrdfiE — 5, s am
2 gl Bz 25 -3-O-F R Ar B

&4 3: FEHAK, HCI-Mg ¥y N N,
Molish S S ABHYE, HED AT 58 A 36 B RS54
UV A (nm): 204, 257, 368; ESI-MS %4 HifES T
B 7 m/z: 417 [M—H], 441 [M+Na]", $2/R~HAH
XT3 TN 418. "H-NMR (500 MHz, DMSO-dq)
5:6.19 (1H, s, H-6), 6.43 (1H, s, H-8), 8.07 (2H, d, J =
8.5 Hz, H-2', 6'), 6.88 (2H, d, J = 8.5 Hz, H-3', 5'),
530 (1H, s, H-1"), 3.51 (1H, d, J = 4.0 Hz, H-2"),
3.75 (1H, t, J = 10.0 Hz, H-3"), 3.65 (1H, s, H-4"),
3.56 (1H, dd, J = 11.5, 5.5 Hz, H-5"a), 3.19 (1H, d,
J=10.0 Hz, H-5"b); "*C-NMR (125 MHz, DMSO-d)
5: 156.4 (C-2), 133.6 (C-3), 177.6 (C-4), 161.2 (C-5),
98.8 (C-6), 164.5 (C-7), 93.8 (C-8), 156.2 (C-9), 104.0
(C-10), 120.7 (C-1"), 131.0 (C-2, 6'), 115.3 (C-3, 5"),
160.1 (C-4'), 101.3 (C-1"), 71.6 (C-2"), 70.8 (C-3"),
66.1 (C-4"), 64.3 (C-5"), VA_E¥edi 5 3cikipoE —2d7,
MO EAEY) 3 L Z3-3- O-BTH T

& 4: AGKAEK, [a]y —62.4° (¢ 0.20,
MeOH); UV AN (nmy): 257 (3.24); IR veer (cm™):
3432, 1761, 1684,1639, 1172, 938; ESI-MS m/z:
311 [M—H]; HR-ESI-MS m/z: 313.126 9 [M+H]"
(HEMH 313.128 2, C;sHy07), FEH ST A
C15sHa0O7, AFIE A 6. 'H-NMR (500 MHz, CDCL5)
§:2.20 (1H, dd, J = 7.0, 14.0 Hz, H-2a), 1.78 (1H, dd,
J=10.5, 14.0 Hz, H-2b), 3.78 (1H, m, H-3), 1.84 (1H,
dd, J=7.0, 13.5 Hz, H-3a), 1.67 (1H, brt, J= 13.5 Hz,
H-3b), 6.36 (1H, d, J = 16.0 Hz, H-7), 7.78 (1H, d, J =
16.0 Hz, H-8), 6.04 (1H, s, H-10), 1.02 (3H, s, H-13),
438 (2H, s, H-14), 1.28 (3H, s, H-15); "*C-NMR (125
MHz, CDCl3) &: 89.8 (C-1), 42.2 (C-2), 65.2 (C-3),
40.9 (C-4), 53.5 (C-5), 82.8 (C-6), 130.9 (C-7), 130.6
(C-8), 153.0 (C-9), 117.9 (C-10), 169.7 (C-11), 181.0
(C-12), 14.5 (C-13), 63.0 (C-14), 18.4 (C-15). A %k
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a5 SCHriE A 5, Mtk A 4 0 8-
R-6-F25E-—HAWK TR

A s: AEBA, UVAEH (am): 207, 231,
278; ESI-MS 25 H #E5rF 55 FU% m/z: 359 [M—H],
399 [M+K]", &R HARXT 73 T B9 360. 'H-NMR
(500 MHz, MeOH-dy) 6: 7.20 (1H, d, J = 8.0 Hz,
H-2), 7.34 (1H, d, J = 8.0 Hz, H-3), 7.30 (1H, s, H-6),
6.05 (1H, d, J = 6.5 Hz, H-7), 3.06 (1H, dd, J = 14.5,
7.0 Hz, H-8), 4.34 (1H, m, H-9a), 4.28 (1H, m, H-9b),
6.92 (1H, s, H-2"), 7.04 (1H, s, H-6'), 2.86 2H, t, J =
8.0 Hz, H-7"), 2.07 (2H, m, H-8), 3.91 (2H, t, J = 6.0
Hz, H-9"), 3.58 (3H, s, 4-OCH;), 3.83 (3H, s,
5-OCH3); "“C-NMR (125 MHz, MeOH-d,) 6: 136.3
(C-1), 111.1 (C-2), 151.2 (C-3), 148.5 (C-4), 117.2
(C-5), 119.0 (C-6), 88.1 (C-7), 55.0 (C-8), 64.3 (C-9),
136.4 (C-1), 113.6 (C-2'), 144.7 (C-3"), 147.2 (C-4"),
130.0 (C-5"), 117.5 (C-6"), 32.7 (C-7"), 36.0 (C-8'),
61.7 (C-9"), 55.7 (4-OCHjs), 56.2 (5-OCH3). YA %3k
H5acmikiE — %, wEEnhaw 5 N 4-0-
methylcedrusin,

&Y 6: AGH A, [a]y —124° (¢ 0.15,
MeOH); UV AN (nmy): 206, 230, 2765 ESI-MS %4
HHES T8 T m/z: 415 [M+Nal™, o A 2
T i 392, 'H-NMR (500 MHz, MeOH-dj) J: 6.97
(1H, d, J= 1.5 Hz, H-2), 6.67 (1H, d, J = 8.5 Hz, H-5),
6.74 (1H, dd, J = 8.5, 1.5 Hz, H-6), 4.95 (1H, s, H-7),
4.63 (1H, d, J = 7.5 Hz, H-9a), 3.61 (1H, d, J = 7.5
Hz, H-9b), 6.88 (1H, s, H-2"), 6.66 (1H, d, J = 8.5 Hz,
H-5'), 6.68 (1H, d, J = 8.5 Hz, H-6"), 2.90 (1H, d, J =
13.5 Hz, H-7'a), 2.84 (1H, d, J = 13.5 Hz, H-7'b), 3.81
(1H, d, J = 11.0 Hz, H-9'a), 3.79 (1H, d, J = 11.0 Hz,
H-9'b), 3.79 (3H, s, 3-OCHj3), 3.78 (3H, s, 3'-OCH3);
BC-NMR (125 MHz, MeOH-d,) 6: 131.3 (C-1), 113.2
(C-2), 148.7 (C-3), 147.3 (C-4), 115.9 (C-5), 121.8
(C-6), 86.3 (C-7), 82.2 (C-8), 64.6 (C-9), 130.3 (C-1"),
115.6 (C-2'), 148.7 (C-3"), 146.3 (C-4), 115.9 (C-5),
124.3 (C-6"), 40.7 (C-7"), 82.6 (C-8'), 75.0 (C-9"), 56.6
(3-OCH3), 56.6 (5'-OCH3). LA L¥¥E 5 Clk4RkiE—
HUO, Wk A 6 N (—-)-T AR AERE .

BT AEBA, UV (am): 204, 232,
276; ESI-MS 45 H#E5r 75 76 m/z 389 [M—H],
413 [M+Na]", I 5FHRERN 390.
'H-NMR (500 MHz, MeOH-d,) J: 6.67 (1H, s, H-2),

6.67 (1H, s, H-6), 5.44 (1H, d, J = 6.0 Hz, H-7), 2.57
(1H, d, J = 7.5 Hz, H-8), 3.77 (1H, d, J = 6.5 Hz,
H-9a), 3.71 (1H, d, J = 6.5 Hz, H-9b), 6.62 (1H, s,
H-2'), 6.62 (1H, s, H-6'), 2.62 (1H, t, J = 7.5 Hz,
H-7'a), 2.01 (1H, t, J = 7.5 Hz, H-7'b), 1.76 (2H, m,
H-8'), 3.50 (2H, t, J = 6.5 Hz, H-9'), 3.75 (3H, s,
3-OCH;3), 3.75 (3H, s, 5-OCH;), 3.81 (3H, s,
5-OCHs3); "“C-NMR (125 MHz, MeOH-dy) J: 136.6
(C-1), 104.4 (C-2), 149.6 (C-3), 134.4 (C-4), 149.6
(C-5), 104.4 (C-6), 89.4 (C-7), 55.9 (C-8), 65.3 (C-9),
137.3 (C-1"), 118.2 (C-2"), 130.1 (C-3"), 147.8 (C-4"),
145.5 (C-5"), 114.4 (C-6"), 33.2 (C-7), 36.1 (C-8'),
62.5 (C-9"), 57.0 (3-OCH3), 57.0 (5-OCH3), 57.0
(5'-OCH3). VA E¥dl 5cifakig —s", et
AW T N (75,8R)-4,9,9'-=23£-3 3" 5- = HI I
HAARFERTEA NG 2

& 8: AEHA, UV (am): 204, 233,
278; ESI-MS % 4> 7 B 7§ m/z: 389 [M+K]',
PR HAMX TR EAN 360, 'H-NMR (500 MHz,
MeOH-d,) 6: 6.89 (1H, d, J = 2.0 Hz, H-2), 6.75 (1H,
d, J = 8.0 Hz, H-5), 6.70 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 5.43 (1H, d, J = 6.0 Hz, H-7), 2.57 (1H, d, J =
7.0 Hz, H-8), 4.32 (1H, d, J = 6.5 Hz, H-9a), 3.68 (1H,
d, J = 6.5 Hz, H-9b), 6.67 (1H, s, H-2'), 6.67 (1H, s,
H-6'), 2.62 (1H, t, J = 6.5 Hz, H-7'a), 1.99 (1H, t, J =
6.5 Hz, H-7b), 1.76 (2H, m, J = 6.5 Hz, H-8"), 3.78
(1H, dd, J = 8.0, 6.5 Hz, H-9'b), 3.50 (1H, t, J = 6.5
Hz, H-9'b), 3.76 (3H, s, 3-OCH;), 3.80 (3H, s,
5-OCH3); “C-NMR (125 MHz, MeOH-dj) d: 135.1
(C-1), 110.8 (C-2), 149.4 (C-3), 147.8 (C-4), 116.4
(C-5), 120.0 (C-6), 89.3 (C-7), 55.8 (C-8), 65.3 (C-9),
137.3 (C-1"), 118.2 (C-2"), 130.2 (C-3"), 147.8 (C-4"),
145.5 (C-5"), 114.4 (C-6"), 32.8 (C-7), 36.1 (C-8'),
62.5 (C-9"), 56.6 (3-OCHj3), 57.0 (5'-OCH3). PA_E %3
vkl — ", WS 8 Jy viadinol F.

& 9: AERA, UV (am): 206, 231,
272; ESI-MS 45 4125 1 m/z: 529 [M+Na]',
HR-ESI-MS 7F m/z 529.205 0 %52 T 5 1 1&
[M+Na]" GH5AH 529.204 4, CasH34010Na), [FIF
454 "H-NMR 1 PC-NMR HRiR L4511 5,
B 5E o> 12N CoeH340 10, ASEFTE HY 10, 'H-NNR
(500 MHz, MeOH-d,) 6: 6.95 (1H, d, J = 1.8 Hz,
H-2), 7.00 (1H, d, J = 8.4 Hz, H-5), 6.84 (1H, dd, J =
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8.4, 1.8 Hz, H-6), 5.48 (1H, d, J = 6.0 Hz, H-7), 3.41
(1H, m, H-8), 3.79 (1H, m, H-9a), 3.69 (1H, m, H-9b),
6.65 (1H, s, H-2"), 6.66 (1H, s, H-6"), 2.57 (2H, t, J =
7.8 Hz, H-7'), 1.77 (2H, m, H-8"), 3.51 2H, t, J = 6.6
Hz, H-9'), 5.28 (1H, s, H-1"), 4.00 (1H, m, H-2"), 3.82
(1H, m, H-3"), 3.38 (1H, d, J = 9.0 Hz, H-4"), 3.73
(1H, m, H-5"), 1.17 (1H, d, J = 6.6 Hz, H-6"), 3.74
(3H, s, 3-OCH3), 3.78 (3H, s, 5-OCH3); "“C-NMR
(125 MHz, MeOH-d;) J: 138.8 (C-1), 113.3 (C-2),
152.1 (C-3), 146.6 (C-4), 119.6 (C-5), 119.1 (C-6),
88.5 (C-7), 55.6 (C-8), 65.1 (C-9), 129.6 (C-1"), 114.2
(C-2'), 145.2 (C-3"), 147.5 (C-4'), 137.1 (C-5"), 117.9
(C-6'), 35.8 (C-7), 32.8 (C-8), 62.2 (C-9"), 101.4
(C-17), 72.0 (C-2"), 72.2 (C-3"), 73.8 (C-4"), 70.8
(C-5"), 18.0 (C-6"), 56.4 (3-OCHj3), 56.8 (5'-OCH3).
DA Kt 5 ocikakiE — 30, WS EE 9N
9,9'- ¥R HE-3,3'- T A A R R R R K I ER -
4-O-HIRg R 2= HEFF

A 10: B KR, HCI-Mg ¥ &S AR,
Molish Sz N A BHAE,  HED BT 58 A 1 B HF R 454 .
UV AN (nm): 211, 2715 ESI-MS % HlESD T8 T
U m/z: 471 [M+Na]', $&RILAIN T 2N 448
'H-NMR (500 MHz, DMSO-ds) J: 6.19 (1H, s, H-6),
6.37 (1H, s, H-8), 7.29 (1H, s, H-2"), 6.85 (1H, d, J =
8.0 Hz, H-5'), 7.24 (1H, d, J = 8.0 Hz, H-6"), 5.24 (1H,
s, H-1"), 3.22 (1H, dd, J = 9.6, 6.0 Hz, H-2"), 3.96
(1H, s, H-3"), 3.12 (1H, t, J = 9.0 Hz, H-4"), 3.49 (1H,
dd, J = 9.0, 2.5 Hz, H-5"), 0.80 (3H, d, J = 5.5 Hz,
H-6"), 12.6 (1H, s, 5-OH); “C-NMR (125 MHz,
DMSO-dg) J: 156.7 (C-2), 134.4 (C-3), 178.0 (C-4),
161.5 (C-5), 99.0 (C-6), 164.6 (C-7), 93.9 (C-8), 157.5
(C-9), 104.3 (C-10), 121.3 (C-1'), 115.7 (C-2"), 145.5
(C-3"), 148.7 (C-4"), 115.9 (C-5), 121.0 (C-6"), 102.1
(C-1"), 70.6 (C-2"), 70.8 (C-3"), 71.4 (C-4"), 70.3
(C-5"), 17.7 (C-6")o LA_b%5u¥ 5 sk iaE —zY,
WU TEA A 10 D957 22 -3-O- Mt SR 2=

& 11: SR A, HCI-Mg # [ SR BH T,
Molish J I A RH 4, HE AT 68 9 26 B 2R 4544 o
UV MM (nm): 206, 258, 369; ESI-MS 45 H#ES T
B 1§ m/z: 455 [M+Na]', 431 [M—H], #&-HAH
T EA 432, "H-NMR (500 MHz, DMSO-dq)
J:6.16 (1H, s, H-6), 6.35 (1H, s, H-8), 7.73 (2H, d, J =
8.0 Hz, H-2, 6), 6.89 (2H, d, J = 8.0 Hz, H-3', 5'),

5.28 (1H, s, H-1"), 3.12 (1H, d, J = 9.0 Hz, H-2"),
3.96 (1H, s, H-3"), 3.12 (1H, dd, J = 10.0, 6.0 Hz,
H-4"), 3.45 (1H, dd, J = 8.5, 2.5 Hz, H-5"), 0.78 (3H,
d, J= 6.0 Hz, H-6"); ">C-NMR (125 MHz, DMSO-dq)
5: 156.7 (C-2), 134.2 (C-3), 177.6 (C-4), 161.3 (C-5),
99.1 (C-6), 165.5 (C-7), 93.9 (C-8), 157.1 (C-9), 103.7
(C-10), 120.6 (C-1"), 130.7 (C-2, 6), 115.5 (C-3', 5"),
160.1 (C-4"), 101.8 (C-1"), 70.4 (C-2"), 70.7 (C-3"),
71.2 (C-4"), 70.1 (C-5"), 17.5 (C-6"). VA E#iE 5
pikaRaE — 2, MRS 11 L2 E- 3-0-
MR FR 2SR

A 12: BB R, UV SO (am): 204, 255,
370; ESI-MS 25 H#E 5>+ 55§ m/z: 431 [M—H],
FORHAR 2> T &N 432, 'H-NMR (500 MHz,
pyridine-ds) J: 6.79 (1H, s, H-3), 6.70 (1H, s, H-6),
8.28 (2H, d, J = 8.5 Hz, H-2", 6'), 7.25 (2H, d, J = 8.5
Hz, H-3', 5), 4.8 (1H, d, J = 9.0 Hz, H-1"), 3.40 (1H,
m, H-2"), 3.31 (1H, m, H-3"), 3.46 (1H, m, H-4"),
3.49 (1H, m, H-5"), 3.89 (1H, dd, J = 10.5, 2.5 Hz,
H-6"a), 3.77 (1H, dd, J = 10.5, 5.5 Hz, H-6"b), 13.96
(1H, s, 5-OH); "C-NMR (125 MHz, pyridine-ds)
164.8 (C-2), 103.2 (C-3), 182.9 (C-4), 162.3 (C-5),
99.2 (C-6), 162.6 (C-7), 106.0 (C-8), 157.3 (C-9),
106.0 (C-10), 122.5 (C-1'), 129.6 (C-2', €'), 116.8
(C-3', 5'), 162.6 (C-4"), 75.5 (C-1"), 73.0 (C-2"), 80.8
(C-3"), 72.4 (C-4"), 83.4 (C-5"), 62.9 (C-6"). LA %
a5 scmkaaE — 2, s A 12 R R

A 13: HEAHA. UV A (am): 204,
255,370; ESI-MS %5 H#E 73+ & 106 m/z: 355 [M—
H], 357 [M+H]", $#&nHAM00FREN 356.
'H-NMR (500 MHz, DMSO-d;) 6y 8.24 (1H, s, H-2),
6.20 (1H, s, H-6), 6.36 (1H, s, H-8), 4.77 (1H, d, J =
6.5 Hz, H-1"), 3.67 (1H, d, J = 7.0 Hz, H-6'a), 3.24
(1H, t, J = 7.0 Hz, H-6'b); "C-NMR (125 MHz,
DMSO-ds) d: 145.5 (C-2), 138.9 (C-3), 175.9 (C-4),
161.2 (C-5), 98.4 (C-6), 164.0 (C-7), 93.4 (C-8), 156.8
(C-9), 104.3 (C-10), 100.9 (C-1'), 72.9 (C-2), 76.9
(C-3"), 69.4 (C-4"), 76.2 (C-5"), 60.5 (C-6"). LA %¥
ScwkipiE—, et A 13 8 3,5,7-= 5
Fe 5 i -3-O- 7 i BE T

A 14: FEHAR. UV AT (nm): 206, 241;
ESI-MS %5 Hi#E 7 137U m/z: 269 [M—H], 293
[M+Na]", #RILHX 9 FHREAN 270, 'H-NMR
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(500 MHz, MeOH-d,) d: 7.36 (2H, d, J = 7.5 Hz, H-2,
6), 7.27 (2H, d, J = 7.5 Hz, H-3, 5), 7.21 (1H, t, J =
7.5 Hz, H-4), 4.87 (1H, d, J = 12.5 Hz, H-7a), 4.61
(1H, d, J = 12.5 Hz, H-7b), 4.30 (1H, d, J = 7.5 Hz,
H-1), 3.30 (1H, t, J = 8.0 Hz, H-2"), 3.28 (1H, t, J =
9.0 Hz, H-3"), 3.19 (1H, dd, J = 8.5, 8.0 Hz, H-4"),
3.22 (1H, ddd, J = 9.0, 6.0, 2.0 Hz, H-5"), 3.84 (1H,
dd, J=12.0, 2.0 Hz, H-6'a), 3.63 (1H, d, J = 12.0, 6.0
Hz, H-6'b); “C-NMR (125 MHz, MeOH-d,) 6: 139.5
(C-1), 129.6 (C-2, 6), 129.7 (C-3, 5), 129.1 (C-4), 72.1
(C-7), 103.7 (C-1'), 75.6 (C-2), 78.4 (C-3"), 72.1
(C-4"), 78.5 (C-5'), 63.2 (C-6"). LA FHIE 5 kR iE
— 5, SRS 14 NI HEE-O-B-D- M
N
4 g
ASZIGTE AT HARE SO R SR A b, R 2 i o)
BIFB, 0 K\ A 95% CmEHE U 1) i
1R R ZE G B AT 9T, 2y 45 31
14 MG, FERI &Rk 775 7 H A5
AR &AL 2R 2 s ni . RIER. .|
B DA e FA 28T . 14 MU AW E RN %R
YR ER], HPaEY 2. 3. 5. 79 Al 14 A
ZEHEY R E Ry EAE. FE, R MTT 4
14 MEEYIT T A SRS, SRR, rf
L&t NG5 di il HCT-8 AATHE4H i Bel-7402-
N BE4IH BGC-823 LA Nifif4tffl A549 [ ICso
EIRKT 10 pmol/L, TEHEIENE. AFAAMEEE
T RN SRR, OB R R\
et 7 SRIR R
B2k
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