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FLI B0 % %€ 1 : eremophilenolide (1) , eremophila-7 (11) ,9-dien-8-one (2 ) , eremophil-6-en-11-ol ( 3,)-, 8-oxo-eremo-
phil-6-en-11-one(4) , (6a,8a) -6-hydroxyeremophil-7 (11 ) -en-12,8-olide (5) , 83-hydroxyeremophil-7 ( 11) -en-12 , 8a-olide
(6) , 68-hydroxy-8a-methoxyeremophil-7 (11 )-12, 88-olide (7 ) , 2a-hydroxyeremophil-11-en-9-one( 8 ) , 68-methoxy-83-
hydroxyeremophil-7 (11 ) -en-12,8a-olide(9) ,68-hydroxyeremophil-7 (11 ) -en-12 ,88-olide (10 ) , 63-hydroxy-83-methoxyere-
mophil-7(11)-12,8a-olide (11) , 68, 83-dihydroxyeremophil-7 (11 ) -en-12, 8a-olide (12 ) Fl .68, 8a-dihydroxyeremophil-7
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Eremophilane-type sesquiterpenoids from Ligularia veitchiana

XU Jian-long,ZOU Kun, YANG Di, LI Wen-cong; QTAO Ting, LU Ying, CHENG Fan, WANG Hui "

Hubei Key Laboratory of Natural Products Research and Development ,College of Biological and
Pharmaceutical Sciences, China Three Gorges University , Yichang 443002 , China

Abstract : To investigate eréemophilane-type sesquiterpenoids from L. veitchiana ,various chromatographic techniques,including
silica gel column chromatography;ODS and preparative HPLC were used. The structures of the compounds were identified by
means of spectroscopic and chemical data. As a result, 13 eremophilane-type sesquiterpenoids were isolated from the 95%
ethanol extract from Ligularia veitchiana and identified as eremophilenolide (1) ,eremophila-7(11) ,9-dien-8-one (2) , ere-
mophil-6-en-11=0l(3 )", 8=0x0-eremophil-6-en-11-one (4), (6a, 8a)-6-hydroxyeremophil-7 (11 )-en-12, 8-olide (5), 88-
hydroxyeremophil=7 (11 ) -en-12,8a-olide (6) ,68-hydroxy-8a-methoxyeremophil-7(11)-12,8B-olide (7) ,2a-hydroxyeremo-
philz11-en-9-one (8).,68-methoxy-83-hydroxyeremophil-7(11) -en-12,8a-olide (9) ,68-hydroxyeremophil-7(11)-en-12,83-
olide (10) ,68-hydroxy-88-methoxyeremophil-7 (11)-12,8a-olide (11) ,68,8B-dihydroxyeremophil-7 (11 )-en-12,8a-olide
(12)~and 68,8a-dihydroxyeremophil-7(11)-en-12,88-olide (13). Among them, compounds 5 and 10,7 and 11,12 and 13
are three pairs of diastereomers. Except for compound 3 and 5,all the above sesquiterpenoids were isolated from the plant for
the first time. Cytotoxicities of all the compounds against cancer cell lines were evaluated in vitro by MTT assay,none of them
showed significant growth inhibition of tumor cells HGC-27 and Caski.
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A : eremophilenolide (1) , eremophila-7 (11 ) ,9-dien-8-
one(2) , eremophil-6-en-11-0l (3) , 8-oxo0-eremophil-6-
en-11-one(4), (6a,8a)-6-hydroxyeremophil-7 (11 )-
en-12, 8-olide (5), 8B-hydroxyeremophil-7 ( 11 )-en-
12, 8a-olide ( 6 ) , 68-hydroxy-8a-methoxyeremophil -7
(11)-12,8B-olide (7) , 2a-hydroxyeremophil-11-en-9-
one (8) , 68-methoxy-88-hydroxyeremophil-7 (11 ) -en-
12,8a-olide (9 ) , 68-hydroxyeremophil-7 (11 ) -en-12,
8B-olide ( 10 ), 6B-hydroxy-8B-methoxyeremophil-7
(11)-12,8a-olide (11) , 68,8B-dihydroxyeremophil-7
(11)-en-12,8a-olide (12) F1 68, 8a-dihydroxyeremo-
phil-7(11)-en-12,8B-olide (13) , H:+# k548 Fi
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Fig. 1 Chemical Structures of compounds 1-13
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1.1 (UFE5H#

Bruker AV 400 A% PR BIEAX (Fi A & s
#]) ; Thermo Scientific 1SQ LT A PUARAT 5T 3%4% ( £ [H

FEER KRB A F]) 3 Dionex Ultimate 3000 % =54
WARETEAL (5 R 28 F)) s LC-6AD 2 R0 AH 4,
WA (H A By HEA w) ) 5 YMC-Pack ODS-A 8, 4%
(250 mm x 10 mm, 10 pm, i £ % ;250 mm x 4. 6
mm,5 um,ﬁ}*ﬁﬁﬂ, HZ YMC AF]) ; AL204-IC g1
K (LG MR -FE R AR A BR A ] ) 5 R R
TEHL( £ E Labeonco 23 F]) 5 IEAH B IERERS (5 5
AL T A R E]) 5 ROAH 635 i (CH A YMC 2
A)) o R OISR GF254 (K B AL T ) ;
P RICHRAE Y L 26 4 fg5 4l 55 B TEDIA 2
A ), AT 34 R oA 4l R PR 2% R AR 22T A
FRAFED o

BIE S E M T 2015 4E 7 Sk A b4 ik
MRIX, 28 =g K2 A5 il 2 2 e £ st 4
TE MBS AL S Lowveitchiana FE Yk (LV201510) 77
T IR 24 R AR P I o 5 R R A8 o S S 08
%o
1.2 patk

BRI HGC-27 'S HiE A Caski ¥k =
WK 22 R P W 98 5 R FH i AL 4 o S S0 00 % 42
HES
2 RESE

HCH AR TR B 5 5L 52581 1. 45 kg, 8Y5%, H
95% £ VIR AR 3 K REIR 48 h, R B ITE
WEZET . PR 2 KRB S, MUK FH AT ik (60
~90 C) LR IE T BEA I, ¥ LR S BE AL
HEAT IEAHRERAE (200 ~300 H ) 4385, LA : F s
(100: 0—1: 1) BEBEVEML, 15 Fr. 1 ~ 127, TLC 43#7
J& &9 Fr. 12-16(301. 3 mg) , #4755 50RO (152
il 5 7 B Atk ( L ME-7K =58:42,2.5 mL/min) , 15 ]
&Y 1(3.8 mg) \2(10.3 mg) 3(3.9 mg) ;57
Fr.19-26 (173. 1 mg) , 47 = ROR AR (3 > il £ 53
B ( ZIE-/K =56:44,2.5 mL/min) , 15 3{L5Y)
4(3.7 mg) ;& 9F Fr.28-31, 2 J AMIREReH: ( B -k
10% —100% ) 53 &5, 184 Frr. 1 ~ 70, 4 3F Frr. 36-39
(223.5 mg) , Pl A 55 (2N -7K =47:53,2.5
mlL/min) , 73 F L5 5(8.8 mg) 6(7.1 mg) .7
(18.1 mg) F1 8(2.8 mg) ; & Jf Frr. 33-35(550. 9
mg) , P ] #5 HE 25 ( LK =42:58,2.5
mL/min) ,( 52547 5(44.4 mg) 9(10.1 mg) .10
(14.9 mg) A1 11(36.3 mg) ;&I Fr. 34-37(932. 6
mg) , ZEBE R o B (W B Sl =1:1) ,48 Frr. 1 ~
57,67 Frr. 25-29(359. 8 mg) , Z2F il f5tE%5 ( &
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JiE-7K =55:45,2.5 mL/min) , £ 84 &4 12 F113
PRA (3 192.4 mg) .
3 #HMEE

wEW1 JLaE R (CHCL) ; EI-MS: m/z 234
[M]*,4F CsH,,0,;'H NMR( CDC, ,400 MHz)
8:0.79(3H,d,J =6.5 Hz,15-CH,) ,1. 04(3H,s,14-
CH,),1.25(1H, m, H3a),1.35 (1H, m, H-1b),
1.44(1H,m, H-3b),1.46 (2H, m,H-2),1.62 (1H,
m,H4),1.68 (1H, m, H-10),1.74 (1H, dd, J =
13.2,10.8 Hz, H9b),1.81 (3H,t,J = 1.6 Hz, 13-
CH,),1.85(1H, m, H6b),1.88 (1H, m, H-1a),
2.09(1H,ddd,J =11.7,6.8,3.0 Hz,H9a),2.90
(1H,d,J =13.8 Hz,H-6a) ,4.64 (1H,m,H-8);"C
NMR ( CDCl,, 100 MHz)§:8.3(C-13),16.1(C-15),
20.6(C2),21.7(C-14),26.7(C-1),30.0(C4),
30.7(C-3),35.1(C-9),36.5(C6),39.9(C-5),
40.2(C-10),80.5(C-8),120.6 (C-11),161.3 (C-
7),175.1(C-12) o DA b $de 5 3eiks) % BE Jk A —
B, EE Y 1 4 eremophilenolide

EW2 JLaimRY (CHCL) ; EI-MS: m/z
218 [M] ", 4 F = C,5H,0;'H NMR ( CDCly; 400
MHz)§:0.95(3H,d,J =6.3 Hz,15-CH,) ,0. 97 (3H,
s,14-CH,),1.83 (3H,s,13-CH; ) ,2. 09.(3H, dy.J =
2.0 Hz,12-CH,),5.74(1H,dd, J = 1.7,0.7 Hz, H-
9);C NMR(CDCl,,100 MHz)§;:15.4 (€-15) ,16.0
(C-14),22.0(C-12),22.5(C-13) ;26.5(C2),30.5
(C-1),32.5(C-3),41.0(G%6) ,41.8(C-5) ,42.5(C-
4),126.1(C9),128.1(C-7),142.2(C-11),168.7
(C-10),192.3(C8) LA b Hedfit 5 3Cilik ') wf B B A
— 5, W B AL A ) 2 R eremophila-7 (11) ,9-dien-
8-one,

wEW 3 Tk Y (CHCL) ; EI-MS: m/z
222 (M ], 4> F = €5 Hy O;'H NMR ( CDCI, , 400
MHz)§:0. 87(3H,d,J =6. 4 Hz,14-CH,) ,0. 91 (3H,
s,15-CH,), 1. 11 (1H, m, H-8), 1. 13 (3H, s, 12-
CH,),1.14 (3H,s,13-CH;), 1.20 (1H, m, H-3),
1.32(1H, m,H-10),1.39 (1H, m,H-1),1.50 ( 1H,
m,H-3),1.56 (1H, m, H4),1.66 (1H, m, H-1)
1.71(1H,m,H-8),1.95(1H,m,H2),1.96(1H,m,
H9),1.99(1H, m,H-2),2.25(1H, m, H9),5.32
(1H,s,H-6) ;*C NMR(CDCIl,,100 MHz)§:16. 0( C-
14) ,21.1(C-15),25.1(C-2) ,26.3(C-12) ,26.7(C-
1),27.1(C3),27.5(C-13),28.0(C9),34.0(C-

4),35.2(C-8),37.7(C-5),41.9(C-10),72.8(C-
11),120.6(C6) ,143.8(C7) . LI b %ede 530k’
Xof R A — B0, B0 € LG9 3 24 eremophil-6-en-
11-ol,

wEWm4 EOWMRY (CHCL) ; EI-MS: m/z
240 [M]*, 4y F = C,,H,,0,;'H NMR ( CDCL, , 400
MHz)8:0.95(3H,d,J =6.8 Hz,14-CH, ) ,1/18(3H,
s,13-CH, ), 1.36 (1H, m, H-3a) , 1. 38( LH, m, H-
1b),1.46(1H, m,H-3b) ,1.49.(1H, m, H-2a) , 1. 58
(1H,m,H-2b) ,1.75(1H,m H-1a)1.85(1H, m,H-
4),2.09(1H,m,H-10) ,2:31 (1H,dd,J =17.0,4.3
Hz,H9b),2.47 (3H,s,12-CH, ) ,2.74 (1H, m, H-
9a),7.50(1H,s,H-64) ;"C NMR(CDCI,,100 MHz)
5:16.0 (C-149,20.2(¢C-13),20.3(C-2),26.9(C-
1),30.2(C-3),30/8(C€-12),35.6(C4),39.4(C-
10),39.7(C-5) ,40:5(C9),137.0(C-7) ,166. 6 ( C-
6),197.7(C-8),198.5(C-11), DL I %¥E 5 3k
XSRS A — 8 (BSCRRAR T I & i T 44, i
Rt 4k, B b &Y 4 A4 M 8-oxo-eremophil -6-
en-11-one,

wEWS5 Tk (CHCL) ; EI-MS m/z:250
[M]*,4F= CsH,0, ;' H NMR(CDCI,,400 MHz)
5:0.78(3H,d,J =6.3 Hz,15-CH,) ,1. 11(3H,s, 14-
CH,),1.85(3H,d,J =1.6 Hz,13-CH, ) ,4.69 ( 1H,
d,J=2.3 Hz,H-6),5.10 (1H,ddd, J =10.6,6.9,
1.8 Hz,H-8) ;" C NMR(CDCI,,100 MHz)§:8.7(C-
13),16.2(C-15) ,16.3(C-14) ,20.0( C-2) ,25.8(C-
1),29.5(C4),30.6(C-3),33.8(C-10),35.0(C-
9),42.9(C-5),70.0(C-6),78.4(C-8),121.7(C-
11),161.4 (C-7),174.7 (C-12), VI I %¥ 5 ¢
mkLT X R — 2, i B L S 5 M (6a,8a) -6-
hydroxyeremophil-7(11) -en-12 ,8-olide,,

&E®me Tk (CHCL) ; EI-MS: m/z 250
[M]",4F= C,sH,0,;"H NMR(CDCI, ,400 MHz)
5:0.79(3H,d,J =6.4 Hz,15-CH, ) ,1.05(3H,s, 14-
CH,),1.80(3H,d,J =1.6 Hz,13-CH, ) ,2. 12(1H,
m,H-9b) ,2.77(1H,d,J =13.7 Hz,H-9a) ;”C NMR
(CDCl,,100 MHz)§:8.3(C-13),16.0(C-15),20.5
(C-2),21.5(C-14),26.2(C-1),29.6(C4),30.5
(C-3),35.0(C-6),39.0(C9),39.5(C-10),40.4
(C-5),103.9(C-8),122.6 (C-11),159.1(C-7),
172.5(C-12) o L E%ds 5 Semk™ % 18 A — 3,
o € L &%) 6 fy 8B-hydroxyeremophil-7 (11) -en-
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12 ,8-olide,,

&7 otk (CHCL ) ; EI-MS: m/z 280
(M]*,4F= C,H,0,;'H NMR(CDCI,,400 MHz)
5:0.80(3H,s,14-CH, ) ,1.00(3H,d,J =7.2 Hz,15-
CH,),3.18(3H,s,8-OMe) ,4.97 (1H,dd,J =5.0,
2.2 Hz,H-6a) ;" C NMR(CDCI,,100 MHz)§:8.9( C-
13),15.6(C-15) ,18.4(C-14) ,20.0(C-2) ,28. 1(C-
1),28.6(C-3),31.7(C4),35.9(C-10),37.6(C-
9),45.6(C-5),50.1(0OMe),70.7(C-6),106.9( C-
8),126.3(C-11),158.7(C-7) ,171.9(C-12) , A3
HUCRH CDCLy AEH 58] T %A &89 CNMR
B, g 5 Seiks) o IR AR — B, B e b
%17 “k 6B-hydroxy-8a-methoxyeremophil-7 (11 )-12,
8B-olide,

k&8 ik (CHCL) ; EI-MS: m/z 236
[M]", ¥ C,3H,,0,;"H NMR(CDCI, ,400 MHz)
5:0.80(3H,d,J =7.2 Hz,15-CH,) ,1.03(3H,s, 14-
CH,),1.75(3H,s,13-CH, ) ,4.06 (1H,d, J =6.0
Hz,H-2),4.74 (1H, s, H-12a), 4.79 (1H, s, H-
12b);”C NMR (CDCI,, 100 MHz) §:15.0( C-15),
20.6(C-13),21.5(C-14),26.5(C-1),27.2(C4),
37.8(C-3),39.7(C-7),41.2(C-5),42.0(C-6),
46.5(C-8),56.1(C-10),65.3(C-2),109:8(C-12),
147.3(C-11),216.8 (C-9) ., A SCHE WK H €DCL,
YRR, 4B T %A A Y H NMR F1'T 6 NMR %%
fi, Hoab kg 5 Sk X IR, o e L A
8 4 2a-hydroxyeremophil-1T-en<9-one,

L&MW Jo ik (CHCL ) s EI-MS: m/z 280
[M] ", 3= C,H50, ;'H NMR( CDCL, ,400 MHz)
5:0.78(3H,d ] =5.4 Hz,45-CH,) ,1. 10(3H, s, 14-
CH,), 191 (3H,s, 13-CH,),2.08 (2H, m, H9 ),
3.36(3H, s, OCH; ), 4. 11 (1H, s, H6) ;" C NMR
(€DCl, ;100 MHz) §:8.4 (C-13) ,16.1(C-15),16.3
(C-14),20.0(C-2),25.5(C-1),29.3(C4),30.4
(C-3),34.4(C-10),39.2(C-9),43.1(C-5),58.4
(OCH,) ,80.7 (C-6),103.7 (C-8),127.0(C-11),
153.9(C-7),171. 1 (C-12) o A b ¥4 5 3cik'™ x
MREE A — 3, Wi 2 L5 9 9 R 6B-methoxy-83-
hydroxyeremophil-7 (11 ) -en-12 ,8a-olide,,

& 10 o AR (CHCL) s EI-MS . m/z 250
[M]",4F= C,;H,0,;"H NMR(CDCI, ,400 MHz)
5:0.81(3H,s,14-CH;) ,1.01(3H,d,J =7.2 Hz,15-

CH,),2.06(3H,d,J=2.0 Hz,13-CH, ) ,4. 80 ( 1H,
m,H-8),5.07 (1H,s, H6) ;" C NMR ( CDCl,, 100
MHz)5:9.0(C-13),15.2(C-15),19.0( C-14) ,20.2
(C-2),28.4(C-1),28.4(C-3),31.8(C4),35.3(C-
10),35.9(C9),44.8(C-5),71.4(C-6),77.5(C-
8),122.2(C-11),162.6(C-7) ,175.0(C-12) . L) I
B 55 SR R IR R A — B, SO E AL 10
6B-hydroxyeremophil-7 (11 ) -en-12,8B8-olide

LEW 11 JLEahiRY) (CHCL) ; EI-MS: m/z
280 [M] ", 4+ C, H, 0,;'H NMR ( CDCl, , 400
MHz)§:0. 76(3H,d,J =6. 1.Hz;15-CH, ) ,1. 09 (3H,
s,14-CH,),1.88 (3H,s,13-CH, ) ,2.74 (1H,d, J =
9.8 Hz,6-0OH) ,3.29(3H,s,8-0CH,) ,4.51(1H,d,J
=9.1 Hz,H-6a);"” ¢'NMR (CDCl,,100 MHz)§:8.7
(C-13),16.2(C-15) 16.3(C-14),19.9(C-2),25.6
(C-1) ,29.5(C4Y,30.6(C-3),33.4(C-10),36.5
(C9),4374(C-5),51.1(0OCH,) ,70.8(C-6),106.5
(C-8)4126.2¢€-11),154.2 (C-7),171. 1 (C-12) .,
ARSCE R CDCL il 58] T itk A"
CNMR %8l , Hb# 55 S0k o) IR A — 3, dieh
it &% 11 A 6B-hydroxy-88-methoxyeremophil-7
(11)-12,8a-olide,

wEW12  Ffafhik(DMSO) ; EI-MS: m/z 266
[M]*, 4= CsH,0,;'H NMR ( DMSO-d, , 400
MHz)5:0. 71(3H,d,J =5.7 Hz,15-CH,) ,0. 99 (3H,
s,14-CH;),1.89 (3H,s,13-CH, ) ,4.48 (1H, s, H-
6);"C NMR ( DMSO-d,, 100 MHz) §:8.7 (C-13),
16.6(C-15),16.7(C-14),20.1(C-2),25.8(C-1),
29.1(C4),30.9(C-3),33.9(C-10),39.4(C9),
43.1(C-5),69.1(C-6),105.3(C-8),123.6(C-11),
157.4(C-7),171.6 (C-12) . Lk b ¥dfs 5 ek x
HREEA B, B 2 1k &4 12 28 68, 8B-dihydroxyer-
emophil-7(11)-en-12 ,8a-olide,,

wEW13  Jfa ik (DMSO) ; EI-MS: m/z 266
[M]*, 4= CsH, 0,;'H NMR ( DMSO-d, , 400
MHz)5:0. 67 (3H,s,14-CH, ) ,0.92 (3H,d,J =7.2
Hz,15-CH,),1.74(3H,s,13-CH,) ,4.48 (1H, s, H-
6);" C NMR ( DMSO-d,, 100 MHz) §:9.0 ( C-13),
15.9(C-15),18.8(C-14) ,20.3(C-2),28.6(C-3),
28.8(C-1),31.2(C4),35.9(C-10),39.5(C9),
45.6(C-5),68.9(C-6),104.9(C-8),122.8(C-11),
162.7(C-7),172.3(C-12) o LI I Hd 530 mk™ %
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WA LA — 2, W 2 b &9 13 4 68, 8a-dihydroxyer-
emophil-7 (11)-en-12,8B-olide
4 SRR E R MEIIE

R MTT B2 5 B ARAL & P00 1 9 HGC-
27 2 E U Caski 40 A9 20 M BE 15 4
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