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W E:. BWM TREEETE Ligularia veitchiana TLAFT R Ens 022 ooy R AR R AiE ZHEHIE. &k
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Abstract: Objective To study the sesquiterpenoids from flowers and seeds of Ligularia veitchiana and their cytotoxic activities in
vitro. Methods  Various chromatographic techniques such as normal and reversed-phase silica gel column chromatography,
precipitation thin-layer chromatography (PTLC), Sephadex LH-20 gel column chromatography, and HPLC were used to isolate and
purify the sesquiterpenoids from flowers and seeds of L. veitchiana, and combined with the spectroscopic techniques such as NMR
and MS for the structural characterization. The MTT method was used for evaluating cytotoxic activities of the compounds in vitro.
Results Fourteen sesquiterpenoids were isolated from the flowers and seeds of L. veitchiana and identified as 10BH-8a,12-
epidioxyeremophil-7(11)-en-8f-ol (1), 83-hydroxy-eremophil-7(11)-en-12,8a-olide (2), eremophil-7(11),9-dien-8-one (3), isopetasol
(4), neopetasane (5), 6,9-dien-8-oxoeremophil-12-nor-11-ketone (6), 1B-hydroxyeremophil-7(11),9(10)-dien-8-one (7), 11-
hydroxyeremophil-6(7),9(10)-dien-8-one (8), rel-[(4S,5S5)-1pB,11-dihydroxy-eremophil-6,9-dien-8-one] (9), phacadinane E (10),
platyphyllide (11), liguhodgsonal (12), ligudentatin A (13) and 7-methoxylplatyphyllide (14). The half maximal inhibitory
concentration (ICso) value of compound 1 against human gastric cancer cell line HCG-27 and human liver cancer cell line HepG2 were

(13.46 + 1.93) and (14.79 + 1.45) pg/mL, respectively; Compound 12 showed certain cytotoxic activity against human liver cancer
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cells HepG2 with an ICso value of (28.65 + 2.08) pg/mL. Conclusion Compounds 1, 4—10 and 14, were isolated from this plant for

the first time. Compound 10 was isolated from Ligularia genus for the first time. Compound 1 has significant cytotoxic activity against

human gastric cancer cells HCG-27 and human hepatocellular carcinoma cells HepG2

Key words: Ligularia veitchiana (Hemsl.) Greenm; sesquiterpenoid; cytotoxic activity; 10pH-8a,12-epidioxy-eremophil-7(11)-en-83-ol;

eremophila-7(11),9-dien-8-one

&5 85 Ligularia veitchiana (Hemsl.) Greenm
NHIRIRE R EARY), ERE AT
B h i L N 11 DY N | =N = 7 2 N i
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27 4 BA R B4 A ) s RO gt — 2D
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SERLTY s ARSI O HAEMIFN T 3T R G814
e, MH oy EA3E) 14 MEEmEILEY (B D,
e 10B-5E-80,12-FF 48 3 B BEWy-7(11)-J-
8- ¥ [10BH-8a,12-epidioxyeremophil-7(11)-en-8p-
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Fie B 30 HL S5 gy -12- & P 2R -11- B (6,9-dien-8-
oxoeremophil-12-nor-11-keton, 6) . 1B-F£3E 3 B BEj;-
7(11),9(10)- — Jf -8- i [1p-hydroxyeremophil-7(11),
9(10)-dien-8-one, 7] 11-#25E ¥ B % #;-6(7),9(10)-—
J%-8-Mi [11-hydroxyeremophil-6(7),9(10)-dien-8-one,
8] rel-[(4S,55)-1B,11-— ¥ 5= ¥ HL 55y -6,9- — J#i-8-
fli Crel-[(4S,5S)-1B,11-dihydroxy-eremophil-6,9-dien-
8-one], 9) . phacadinane E (10) . platyphyllide (11) .
liguhodgsonal (12) . ligudentatin A (13) . 7-
methoxylplatyphyllide (14) . HH{k&59 1. 4~
10 A1 14 3308 N ZHEY 3 B33 a1 10
NERNEE BHEY TSGR a1 et
M S o B A5 B A T U S5 A A 2w 2R
W& RIS VIEAT 1 SN e 4 2505 1
fiie, SEINAEREM, AW 1 XA B HCG-27
R ANJHE HepG2 4 B — & FI4H BB s 14 .
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Fig.1 Chemical structures of compounds 1—14
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A (2 EZEER CHREHEARD 5 LC-16 Bk
WAHETEA (HARBEATF)D ; LC-2010 BY =30
AN AEEEEREARAFD i
YMC-Pack ODA-A i 4£(250 mm X 4.6 mm, 5 pm,
HA YMC A#]D ; 24 Daisogel-10 u-100A {4
R (250 mmX 10 mm, 10 um, HZA DAISO 2
#]); Lab-1B-50E ¢ BIOCOOL .75 ¥k 141 (It
IS R SE A #5 A BR 22 7] )5 Anton paar MCP 5100
G FE A (B F] Anton paar A F]); Vortex-
Genie 2 B iEdR G a8 (GEE BARBHEA R A FD;
Stat Fax-2100 ZYEGEL ez failf (£[E Awareness
AT]D; 2406-2 B CO, 57748 (3£ Shellab A #]);
5702 B & AR B O WL (FEE Eppendorf 2 H] ;s
200~300 H IEAAE AL 2 R AR AR
GFasa (F S THBR A F); Sephadex LH-20 #
e CEMRM AR R AT Bl R, (i
ONE (£HE TEDIA AF]D); T/KOEE. IETEE (H
EER]D; AMEE. BERR OB, FEE. =& H ke R
FERFE AL =R A PR AR HrA a4 s o
WUEHLEMEER AT ); RPMI 1640 (3£ [
GIBCO ~¥]). HEPES (f[F BroFroxx Aw]). 3-
(4,5- FJEmgEmMe-2)-2,5- 2R IEPU SR £ . DMSO
figi 2 I (S [E Amresco 22 7)) ; S-FURMELE (5-FU,
RN IR AR, 5 C13964616).

ARSI BT FH B 5L E A AR T 43 T 2019
8 H. 2022 4F 9 AR EWIHLMAREE, &=k
VSR ERBAREENEERE L
veitchiana (Hemsl.) Greenm [AERIFFF, AEHYIFRA
%5 7058 LV201901 AT V202201, f75T =ik K
SRR I S R AR A

HepG2 41 it fl HGC-27 41 50 [ Hp R fe
YU, B = RS RAR P T SR AL
S 2 R ) B I BB AR AT A AR
2 REESE
21 BEEEHMRERERSSE

BT AR TS ERZE AL 589.0 g, Mk
J&i FH 95% L BEA IR BRI 7 IR, K 48 h, FEHREUHK
IR 513 B R EAAARAHEE, A& &
HKAEUE, IR SKEARRIRERR 8. 1F
TEEIHT AL, SRR R R G R A
FEACTEIR B RGRALR T 222 g0 B EREN
IE T REA AR E 20.4 .

W 5 S EACESR CREREHGHAL (222 2) 1B

IEARRERCAE G E (200~300 H) #E4720 58, LU
Tk-TRI B (100 © 0—1: 1) AWkt smgeAT#6 i v i ,
R3] 220 MRS AR THE (R R = OB i oy
e R, i 77 @it i 4 4 HPLC LA MeCN-H,0
(50 : 50, 3mL/min) AT 7> Ealif, 153
&Y 8 (16.0mg, ®=29.9min); A HIR5 83~
89, B4 % HPLC LAZFE-/K (50 : 50, 3
mL/min) ABEMRIEET /5 B2, [BEED 10
(3.6 mg, ®R=26.0min); HIFFLsr 103~109, @it
Faifil] £ 84 HPLC A ZiE-7K (50 © 50, 3mL/min) &
VeGSR T B ik, HEMEY T (14mg, r=
38.0 min); &I 110~117, i@ id 2414 % HPLC
PLZJiE-7K (56 @ 44, 3mL/min) JyBeMi 4T 4 By
aith, 192EY 2 (7.8mg, rR=27.6min); HIH
WAy 127~129, @ik Ffi% 4 HPLC LLOHE-/K
(50 : 50, 3mL/min) APEBLAIEAT 7> Ealif, 152
&9 (2.9 mg, rR=70.0 min).
22 BEEEMFHREISSE

BRI N AR TS ERERT 7.8 kg, o
RRELTPEET, H 95%LMEE 75 CIRE T A
%2 D RESRBUR AL AR EREL 3 K, BRIK 24 h,
RO 2 U R IR A B 22 5 15 B H S T
FEHERIRE 660.0 g, MIAEREAF KB, ik
TN S KSR A (60~90 C). BER L
FNE T EEAT R, SRR AR R LIS A 3 s
FER A MBEAERGRALR T 703 g BEREM
TEER LB A BGRALIR B 151.3 g0 B H#EMTIE
TEERERRALZE 130.9 go

W B SRR AR RGT AL (67.69) 18
TEARER A (B3 (200~300 H ) #E1T40 88, LUA M
Tk -T2 2,16 (100 © 0—0 : 100) it shARRR ek,
133 279 Ny o P2 0 K RO g o Mt
5, BIFR 2526, B % HPLC L4
i-7K (70 © 30, 3mL/min) AshHIEET 2 B 4lith,
HEMEE 1 (12.6 mg, ®R=36.0 min) 12 (16.0
mg, ®R=20.0 min); 5> 40 LAk -BE R £ 1
(10 © D NRHF, SR aiks s Eadik, 5
25 3 (37.0mg); K 64~67 HI3F, dEIT
il 258 HPLC, PLAJE-/K (78 122, 3 mL/min)
NRBIARAT 7y B 4lifh, HEMLEYS (47 mg, =
31.9 min); B 43 70~73 & 5, i@ 2 4 L HPLC
25 2 fE-K (65 : 35, 3mL/min) A EIAHIEAT >
Baitk, BEMLEY 11 (10.1 mg, /=242 min);
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Wi 120~123 A3F, @ eHl &8 HPLC L&
fE-7K (53 © 47, 3mL/min) AP T /2 4ifl,
BEMEEY 6 (3.9mg, r=22.8 min) fl 13 (8.2 mg,
rR=60.0min); K7 128~129 &7, i Fh %
A HPLC LLZfE-7K (50 @ 50, 3mL/min) Jy¥E /i)
AT oAk, HEREY 12 319mg, rR=44.4
min); Jitsr 141 BL CRREE-S05 10 1D RBEliAIA
Sephadex LH-20 #EAE: (i gt 474> B 4lifh, 19301
sy S1.1~1.50, ARYEH = (O3 K m RORAH (i 73
Mras s, KRS S1.10~1.11 (85.0mg) &7, il
I 4 HPLC 258 2 f5-7K (50 : 50, 3 mL/min)
RTEIEAT 7 B 4idk, HEEY 9 (19.3 mg,
R=56.8min); K> 152~153 F I, WL FHl4%
B HPLC #EAT4r&4ift, & JE-/K (5545, 3
mL/min) NishiH, FEHLEY) 14 (52 mg, ®r=
30.0 min); K4 190~196 &3, H Sephadex LH-
20 B AT il 34T o B alith, DL CFEE-EG 1 D
NRENMRI RS $2.1~2.50, W4 S2.7 (120.0
mg) i H A HPLC &5t 2 f5-/K (40 : 60, 3
mL/min) JyBE BT 7 B aiA, /ELEY 7
(31.5 mg, ®R=060.6 min); ¥ 241~243 H
Sephadex LH-20 &AL gt 740 & 2tifth, DU -
45 (LD D AR, RS S3.1~3.50, L
s 83.6 (180.0 mg) ik }aHi| %% HPLC DL ZJ-
/K (45155, 3mbL/min) RNRSIAHET 5 B4k,
BRMEY 4 (21.3mg, ®=15.3min) .
3 HETE

&1 B ERHAR (&, [aly-22.7
(c0.10,CH3CN); EI-MS m/z: 252 [M]*, #fiE T30
4 Ci5H2403. 'H-NMR (400 MHz, CDCl3) §: 0.79 (3H,
d, J = 6.4 Hz, H-14), 0.95 (3H, s, H-15), 1.16~1.45
(6H, m, H-1~3), 1.49 (1H, dd, J = 12.0, 2.8 Hz, H-9b),
1.53~1.61 (1H, m, H-4), 1.67 (3H, s, H-13), 1.81~
1.82 (1H, m, H-10), 1.86 (1H, d, J = 12.0 Hz, H-9a),
1.90 (1H, m, H-6b), 2.62 (1H, d, J = 14.4 Hz, H-6a),
3.12 (1H, s, 8-OH), 4.04 (1H, dd, J = 15.6, 2.8 Hz, H-
12b), 4.74 (1H, d,J=16.0 Hz, H-12a); '3C-NMR (100
MHz, CDCls) 8: 14.1 (C-13), 16.6 (C-15), 20.7 (C-2),
21.3 (C-14),26.5 (C-1),29.3 (C-4),30.9 (C-3), 34.3 (C-
9), 36.2 (C-6), 38.0 (C-5), 39.3 (C-10), 73.2 (C-12),
97.8 (C-8), 125.7 (C-11), 128.1 (C-7). LA ¥ 5
BRGE HREE A — (2, W e &Y 1 A 10B-A-
80, 12-F4 — A8 S HL 5L -7(11)- 4 BB-HE

e 2: TLts g (ED. [a]y —88.0 (¢ 0.10,
CH;CN); EI-MS m/z: 250 [M]*, 4T3 A CisH205.
'H-NMR (400 MHz, CDCl3) 8: 0.79 (3H, d, /= 6.4 Hz,
H-14), 1.05 (3H, s, H-15), 1.22~1.48 (6H, m, H-1~
H-3), 1.78 (3H, d, J = 1.6 Hz, H-13), 1.80~1.85 (1H,
m, H-10), 1.88~1.95 (1H, m, H-4a), 2.02 (1H, s, H-
6b), 2.04 (1H, m, H-6a), 2.11 (1H, m, H-9b), 2.76 (1H,
d, J=14.0 Hz, H-9a), 4.07 (1H, s, 8-OH); 3C-NMR
(100 MHz, CDCls) §: 8.4 (C-13), 16.1 (C-15), 20.7 (C-
2),21.6 (C-14),26.3 (C-1),29.7 (C-4), 30.7 (C-3), 35.2
(C-6), 39.0 (C-9), 39.6 (C-10), 40.5 (C-5), 104.3 (C-8),
122.5 (C-11), 159.5 (C-7), 173.0 (C-12). L\ E¥di 5
SCHEROG A — 3, WO TEAL S 2 Ty 8p-Fidk
Y HL B y-7(11)-4%5-12,80- P i -

&) 3. LR (F. [aly +24.0 (c
0.10, CH:CN);: EI-MS m/z: 218 [M]", 7 T3 KM
CisH»O0. 'H-NMR (400 MHz, CDCl3) 6: 0.95 (3H, d,
J=6.4 Hz, H-14), 0.97 (3H, s, H-15), 1.38~1.57 (5H,
m, H-2~4), 1.84 (3H, d, J = 1.6 Hz, H-13), 2.09 (3H,
d,J=2.0Hz, H-12), 2.12~2.16 (1H, m, H-6b), 2.25~
2.30 (2H, m, H-1), 2.88 (1H, d, J = 13.6 Hz, H-6a), 5.74
(1H,d,J=1.6 Hz,H-9); 3C-NMR (100 MHz, CDCl5)
5: 15.6 (C-15), 16.2 (C-14), 22.2 (C-12), 22.7 (C-13),
26.7 (C-2), 30.7 (C-1), 32.7 (C-3), 41.2 (C-6), 42.1 (C-
5), 42.7 (C-4), 126.3 (C-9), 128.4 (C-7), 142.4 (C-11),
168.9 (C-10), 192.5 (C-8). LA L% #5 5 Sk HEFE A
— 0, WA 3 N B -7(11),9- -
8-l »

WEY 4 FEMRY (& UD. [o]y +82.7 (¢
0.10, CH;CN); EI-MS m/z: 234 [M]*, 7 F3:XA
C15sH20:. 'H-NMR (400 MHz, CDCl3) 6: 0.98 (3H, s,
H-14), 1.12 (3H, d, J= 6.8 Hz, H-15), 1.30~1.57 (4H,
m, H-2, 4, 6b), 1.83 (1H, s, 3-OH), 1.85 (3H, s, H-13),
2.10 3H, d, J= 2.0 Hz, H-12), 2.30~2.46 (2H, m, H-
1), 2.91 (1H, d, J = 13.6 Hz, H-6a), 3.59 (1H, td, J =
10.8, 4.4 Hz, H-3), 5.77 (1H, d, J=2.0 Hz, H-9); 3C-
NMR (100 MHz, CDCl3) d: 10.8 (C-15), 17.3 (C-14),
22.1 (C-12), 22.6 (C-13), 30.5 (C-1), 35.3 (C-2), 41.2
(C-6), 42.0 (C-5), 49.1 (C-4), 71.4 (C-3), 126.5 (C-9),
127.3 (C-7), 143.3 (C-11), 166.1 (C-10), 191.8 (C-8).
DA b 2504 5 S hont B AR — 03, S A S ) 4
“AJ isopetasol.

&S5 TLEHERY (F). [aly +63.3 (c
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0.10, CH;CN); EI-MS m/z: 216 [M]*, 7+ T RN
CisH2O. 'H-NMR (400 MHz, CDCl3) d: 0.94 (3H, d,
J=6.8 Hz, H-14), 1.08 (3H, s, H-15), 1.35~1.46 (1H,
m, H-4), 1.46~1.53 (1H, m, H-6b), 1.55~1.59 (1H,
m, H-1b), 1.78 (3H, s, H-12), 1.83~1.89 (1H, m, H-
la), 1.92~1.96 (1H, m, H-2a), 1.97~2.01 (2H, m, H-
3), 2.14~2.19 (1H, m, H-2b), 2.39~2.47 (1H, m, H-
6a), 3.06 (1H, dd, J = 12.0, 5.2 Hz, H-7), 4.75 (1H, t,
J = 1.6 Hz, H-13b), 4.95 (1H, t, J = 1.6 Hz, H-13a),
5.79 (1H, d, J = 1.2 Hz, H-9); 3C-NMR (100 MHz,
CDCL) 6: 16.1 (C-14), 20.2 (C-15), 20.7 (C-12), 29.3
(C-2), 30.4 (C-3), 33.1 (C-1), 37.7 (C-5), 39.4 (C-4),
40.5 (C-6), 50.6 (C-7), 113.8 (C-13), 122.9(C-9), 143.9
(C-11), 172.1 (C-10), 199.7 (C-8) LA H¥5 5 Sk X}
FRIEA—Z4, WS e AW 5 N neopetasane.

WEY 6: TLOMRY (Fi). oy —24.5 (¢
0.10, CH;CN); EI-MS m/z: 218 [M]*, &+ T RN
C1sH1302. 'H-NMR (400 MHz, CDCl3) 0: 1.11 (3H, d,
J=6.0 Hz, H-14), 1.20 (3H, s, H-15), 1.38~1.46 (1H,
m, H-2b), 1.52~1.56 (1H, m, H-4), 1.57~1.60 (2H,
m, H-3), 1.97~2.03 (1H, m, H-2a), 2.37~2.42 (2H,
m, H-1), 2.58 (3H, s, H-13), 6.11 (1H, s, H-9a), 7.68
(1H, s, H-6); 13C-NMR (100 MHz, CDCl3) 6: 16.2 (C-
15), 16.9 (C-14), 27.8 (C-2), 30.1 (C-3), 31.0 (C-13),
32.6 (C-1), 41.3 (C-4), 44.1 (C-5), 125.0 (C-9), 136.8
(C-7), 160.2 (C-6), 168.0 (C-10), 183.9 (C-8), 199.4
(C-11)o DL EHERE 5 o JEEE AR — ), s
A 6 N 6,9-J5-8- ik 5k 3L L B y-12- 5 H -
11

tEY 7. LEMRY (R, o]y +28.0 (¢
0.10, CH;CN); EI-MS m/z: 234 [M]", g TN
C15H20:. 'H-NMR (400 MHz, CDCl3) d: 0.99 (3H, d,
J=6.8 Hz, H-14), 1.15 (3H, s, H-15), 1.37~1.43 (1H,
m, H-3b), 1.44~1.51 (1H, m, H-2b), 1.63~1.71 (1H,
m, H-3a), 1.79~1.83 (1H, m, H-2a), 1.86 (3H, s, H-
13), 1.97~2.03 (1H, m, H-4), 2.10 (3H, s, H-12), 2.13
(1H, m, H-6a), 2.41 (1H, s, 1-OH), 2.90 (1H, d,J=13.6
Hz, H-6b), 4.34 (1H, t, J = 2.8 Hz, H-1), 5.83 (1H, s,
H-9); 'BC-NMR (100 MHz, CDCl;) §: 15.6 (C-15),
18.2 (C-14), 22.6 (C-13), 22.9 (C-12), 25.0 (C-3), 32.9
(C-2), 41.1 (C-5), 42.4 (C-4), 42.5 (C-6), 72.5 (C-1),
128.1 (C-7), 129.0 (C-9), 144.5 (C-11), 166.2 (C-10),
192.6 (C-8). LA % #iw 5 3k xR JE AR —F 16171, i

KA 7 1R BE- 7(11),9(210)- )
8-l »

&Y 8: kY (&), [als—181.3 (c
0.10, CHsCN): EL-MS: m/z 234 [M]", 7+ TN
C1sH20;. 'H-NMR (400 MHz, CDCl3) d: 1.08 (3H, d,
J=6.0 Hz, H-14), 1.13 (3H, s, H-15), 1.35~1.43 (1H,
m, H-3b), 1.47 (6H, s, H-12, 13), 1.49~1.61 3H, m,
H-2b, 3a, 4), 1.96~2.03 (1H, m, H-2a), 2.32~2.44
(2H, m, H-1), 5.06 (1H, s, OH-11), 6.08 (1H, d, J= 0.8
Hz, H-9), 6.95 (1H, s, H-6); 3C-NMR (100 MHz,
CDCls) 6: 16.3 (C-15), 17.1 (C-14), 28.0 (C-3), 28.9
(C-13),29.0 (C-12), 30.1 (C-2), 32.6 (C-1), 41.8 (C-4),
43.6 (C-5), 71.9 (C-11), 124.7 (C-9), 141.2 (C-10),
149.6 (C-6), 169.5 (C-7), 188.2 (C-8). LA ¥ 5
RO R A — 06181, WS e G 8 O 11-53 0k
3 HLBE%-6(7),9(10)- — J5-8-H .

W& 9: BT AR (E). [o])-14.0
(¢ 0.10, CH;CN); EI-MS m/z: 250 [M]*, 213N
C15sH20:. 'H-NMR (400 MHz, CDCl3) d: 1.12 (3H, d,
J=6.4Hz, H-14), 1.22 (1H, s, OH-1), 1.34 (3H, s, H-
15), 1.46 (3H, s, H-12), 1.47 (3H, s, H-13), 1.42~1.44
(1H, m, H-3b), 1.48~1.52 (1H, m, H-4), 1.62~1.63
(1H, m, H-2b), 1.92~1.96 (1H, m, H-3a), 2.04~2.10
(1H, m, H-2a), 4.53 (1H, t, J = 2.8 Hz, H-1), 4.80 (1H,
s, OH-11), 6.15 (1H, s, H-9a), 6.93 (1H, s, H-6a); '3C-
NMR (100 MHz, CDCl3) d: 16.2 (C-14), 18.7 (C-15),
25.0 (C-3), 28.8 (C-12), 29.0 (C-13), 34.5 (C-2), 41.5
(C-4), 43.6 (C-5), 71.8 (C-11), 73.5 (C-1), 126.6 (C-9),
140.7 ( C-7), 150.9 (C-6), 165.9 (C-10), 188.4 (C-8).
DA b 25085 5 S kot B AR — 00, WS e S 9
N rel-[(4S,5S)-1B,11- — #% 3t 3 BL iy -6,9- /i -8-
W] -

& 10: LEEE (Z4h). EI-MSm/z: 269
[M]*, 43 F3X CisH1503. 'H-NMR (400 MHz, CDCl3)
5: 1.62 (6H, s, H-12, 13), 2.20 (3H, s, H-15), 2.39 (3H,
s, H-14), 2.69~2.73 (2H, m, H-3), 3.32~3.37 (2H, m,
H-2),7.12 (1H, d, J="7.6 Hz, H-8), 7.42 (1H, d, J="7.6
Hz, H-9); 3C-NMR (100 MHz, CDCls) d: 18.6 (C-14),
21.8 (C-2), 27.5 (C-12, 13), 29.7 (C-15), 43.4 (C-3),
83.7 (C-11), 118.2 (C-8), 122.6 (C-6), 136.3 (C-9),
137.4 (C-10), 140.8 (C-1), 154.0 (C-7), 169.8 (C-5),
208.0 (C-4). LA _F-%ds 5 SClont BB A — S0, iy
L E S 10 4 phacadinane E.
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& 11: L EE (D . [o]; —38.0 (¢ 0.10,
CH;CN); EI-MS m/z: 214 [M]*, 20 T3 N CisH140:.
IH-NMR (400 MHz, CDCL3) 6: 1.89 (3H, s, H-13),
1.92~1.98 (1H, m, H-8b), 2.15~2.19 (1H, m, H-8a),
2.22~227 (1H, m, H-7), 2.81~2.89 (1H, m, H-9a),
3.16 (1H, dd, J = 18.0, 8.0 Hz, H-9b), 4.98 (2H, brs, H-
12), 5.24 (1H, d, J=10.8 Hz, H-6), 7.39~7.47 (2H, m,
H-1,2), 7.68 (1H, d, J=7.2 Hz, H-3); 3C-NMR (100
MHz, CDCls) d: 20.6 (C-13), 25.9 (C-8), 26.7 (C-9),
46.3 (C-7), 80.5 (C-6), 112.4 (C-12), 122.9 (C-2), 124.8
(C-4), 129.9 (C-1), 132.2 (C-3), 133.7 (C-11), 144.2
(C-5), 148.8 (C-10), 170.5 (C-14). LI EX¥dkE 5 ik
PR R AR —H P2, WMEEALAEY 1A
platyphyllide.

wEW 12: AtJoEREER CEHD. (o +
15.3(c0.10,CH;CN); EI-MSm/z: 216 [M]*, 433k
4 CisH1602. 'H-NMR (600 MHz, CDCl3) d: 1.62~
1.68 (1H, m, H-8b), 1.82 (3H, brs, H-13), 1.95~1.99
(1H, m, H-8a), 2.32~2.37 (1H, m, H-7a), 2.82~2.87
(3H, m, H-6b, 9), 3.42 (1H, dd, J=17.2, 4.8 Hz, H-6a),
4.80 (2H, d,J=9.6 Hz, H-12), 5.08 (1H, s, 2-OH), 6.85
(1H, d, J=2.8 Hz, H-1), 7.15 (1H, d, J = 2.8 Hz, H-3),
10.26 (1H, s, CHO, H-14); 3C-NMR (150 MHz,
CDCls) 6: 20.7 (C-13), 27.1 (C-8), 29.9 (C-6), 30.8 (C-
9), 41.4 (C-7), 109.6 (C-12), 115.7 (C-3), 121.6 (C-1),
131.7 (C-5), 134.8 (C-4), 139.9 (C-10), 149.0 (C-11),
153.4(C-2),192.4 (C-14). LA b3 5 SCrik st FREEA
— 831, WS E S Y 12 4 liguhodgsonal .

EY13: LRGN [a]s +94.0 (¢ 0.10,
CH;CN); EI-MS m/z: 246 [M]*, 2> T3 A CisHi503.
'H-NMR (400 MHz, CDCl3) 6: 1.59~1.65 (1H, m, H-
8b), 1.80 (3H, brs, H-13), 1.91~1.96 (1H, m, H-8a),
2.24~2.30 (1H, m, H-7a), 2.74~2.81 (1H, m, H-6b),
2.83~2.86 (2H, m, H-9), 3.17 (1H, dd, J = 17.2, 4.4
Hz, H-6a), 3.87 (3H, s, 14-OMe), 4.77 (2H, brs, H-12),
6.75 (1H, d, J= 2.8 Hz, H-1), 7.17 (1H, d, J = 2.8 Hz,
H-3); 3C-NMR (100 MHz, CDCls) 8: 20.7 (C-13),
27.2 (C-8), 30.3 (C-9), 32.6 (C-6), 41.8 (C-7), 52.0
(OMe-14), 109.3 (C-12), 115.0 (C-3), 119.3 (C-1),
130.4 (C-5), 131.1 (C-4), 139.4 (C-10), 149.4 (C- 11),
152.7(C-2), 168.2 (C-14). L FEd 5 ik B LA
— P4, W EE ) 13 4 ligudentatin A

&Y 14: A RCED - [o]s +18.0(c0.10,

CH;CN); EI-MS m/z: 244 [M]*, 2> TR A CisH1603.
'H-NMR (400 MHz, CDCly) 6: 1.87 (3H, s, H-13),
1.89~1.96 (1H, m, H-8b), 2.11~2.18 (1H, m, H-8a),
2.19~2.26 (1H, m, H-7), 2.72~2.81 (1H, m, H-9a),
3.04 (1H, dd, J = 17.2, 8.0 Hz, H-9b), 3.98 (3H, s, 3-
OMe), 4.96 (2H, brs, H-12), 5.14 (1H, d, J = 10.8 Hz,
H-6), 6.87 (1H, d, J=8.0 Hz, H-2), 7.33 (1H, d, J= 8.0
Hz, H-1); *C-NMR (100 MHz, CDCl) 6: 20.7 (C-13),
25.2 (C-8), 27.1 (C-9), 46.4 (C-7), 56.4 (3-OMe), 79.8
(C-6), 111.9 (C-11), 112.1 (C-2), 112.5 (C-12), 124.8
(C-4), 134.7 (C-1), 144.4 (C-5), 150.9 (C-10), 156.8
(C-3), 168.7 (C-14). LA %4 55 Sk ot HE A —
25, # %2 LAY 14y 7-methoxylplatyphyllide .
4 {KRSNHBREIE METEIE

KA MTT e kile st &% HCG-27
4HHE. HepG2 4 40 Mo B 7% 14

W BE T XA KB Bt LA 2 Ml 4
W J A IR 1) S - VR, K P o A Y P 4 i
FRFRFE RN 1X105 A/mL, [ 96 FLEAFSL
BEN 100 uL FR4NAEE R (HhE—F8 D PBS, #HED.
4 96 FLARAIEE 1 AL 100 pL BRI BN IHE
flo FEAMBLE 5% COs 37 CHAMFFHEFE 10~12h
G IR G Feti Rk &) 6 DBk
FERBFE (3.125. 6.25. 12,5, 25, 50, 100 ug/mL) ,
Rtk S R EIR R E 6 NEAL, FHRICK
AL, WEA T E L Cin 100 pL 46
FEF IR o FEYIMAE 5% COs. 37 CEAF FHEFF
A 48 h J5, HEIE BABTWE S IUIRE, B
FrAb A AT R AN IR AL 75 e . &
WA 10 pL 5 mg/mL MTT V&7, I
FU, REEREIEANMU 4~6h. SEIRHMRETE, WEK
FLNEE TR . R 150 pL DMSO ¥,
RN EFLH, KB G4 5 B IR, K 96 FLIK
BNE A, 53 5~10min, {8514 145 SR
W) o AR IR A KA 492 nm, Wl E &
FLRIBOGRE (A B o 8B T4 A it AL
B XT 4 M H i

FHIR =1—(4 yu/d SR

S EE R GER DR, LAY 1 £S5 HCG-
27 A HepG2 4ufiu Xy FA7 B35 AR B in o,
ICso 433N (13.46+£1.93), (14.79+1.45) pg/mL;
AW 12 X HepG2 4 B A — & MM 235 1%,
HICsfH A (28.65+2.08) ng/mL; HAELEYIXT
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Fz1 HOUEWRAREEEICH (X+s,n=3)
Table 1 1Csovalue for cytotoxic activities of some
compounds (X +s,n=3)
e ICso/(ug-mL™1)
HCG-27 4 fi HepG2 4}
13.46+1.93 14.79+1.45
41.34+1.84 88.921+1.47
11 58.04+1.08 45.25+1.76
12 83.63+1.12 28.651+2.08
13 51.23+1.39 41.461+1.26
5-FU 12.794+0.93 1351+1.41

DA b 2 Fh 2 35 B 7R 55 R A R B v
5 itig

BEEE R EEE. SEEMEERLE
Yy, HA s SR H R EAA R, A
SCHRATE, [ P Ah 220 B S B O I A
TR, R EHAL, RN E
GE A= Lb ik s el v S e S AR 95 s W N g
ERC e EZ RN E o NN W I L s e
WK T 14 MR REY), Hass: o M EE
AR 1 AN R B B e L 4
Badd il HorP b & 1. 4~10 A1 14 PN E IR
ZAEYF SRR A 10 NEIRNEE EE
YL G ETIR

1EH MTT V2555 58 A A P AR S i 20 1
ATV, ARRPEY 1 X HCG-27 i,
HepG2 il B A 2 2 AR S A i s v, P4
IR FE 1Cs0 23 HIA (13.4611.93). (14.79+1.45)
pg/mL. Z5G SCERIFATRS28, HEMAL G4 1 g%
Mg AR S i s vE R B OCRE . AR
PUEIEA FEfE— DT AP AR EE TR ER
Bt EEE RS 2R, JEAEERE TE
AN b 98 240 g B3 14 2 AL A W I R B AL T SIS
Wt o

FBAR FAVHEHFARGEF TR
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