FAIRFEWIN G 5T % Nat Prod Res Dev 2014 26 :340-344

X E %S :1001-6880(2014)3-0340-05

BERBEREZFUFRITHR
O BLEIRE R B REE

VRSN K 22 2 B, HR 45005157 WIVT R 2F 2424 Bt BTN 310058

1 . RHAER Sephadex LH-20 #Ei . Toyopearl HW-40 EEf M Diaion HP-20 4§25 (011 )7 % I\ = FE IR TLAR B
SEE B RIS W) 18 A 38 i PRAL T B B iR 43 B A 22 Ay < Wk 3 LB 5 148,6a- 1 (1) [B-4 5 i
(2) AR (3) FRHER (4) U TR (5) B BEI5-7 (11) -75-12, 8 (14B,6a) - — TE (6) 8B-H1 A KL 3L
HBEIE-T(11) 45-12 ,8a(148,6a) - — g (7) \1-0-1 75 Bt ik 5 H i lis (8) (8B-F2 3 3 L v J%-7 (11) -4fi-12, 8«x
(148,60) - — R (9) X FREAL KR AR (10) XPREER B (11) SEAE AR (12) 3,4- 2R EER 2 (13) |
B N (14) (1, 5-Z0mEmEZE TR (15) X R EAE KR (16) (WnlERR (17) KLt INEg (18) , Horhfb G54 4 ~ 5,

8,10,13,15 } 17,18 Jy i K izt h 70 51531
KSR A BAE A o s bl s AL S )
HESES R284.2

EkFRIRAD : A

Chemical Constituents from the Rhizomes of Ligularia vellerea
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Abstract: 18 compounds were isolated and purified from the rhizomes of Ligularia vellerea. Their structures were deter-

mined on the basis of the physiochemical properties and spectroscopy analysis as furanoeremophilan- 148,6a-olide (1),

B-sitosterol (2) ,tiglic acid (3), palmitic acid (4) , nonadecanoic acid methyl ester (5) , eremophil-7 (11)-en-12, 8«
(148,6a) -diolide (6) ,8B-methoxy-eremophil-7(11)-en-12,8a (148, 6a) -diolide (7) ,1-O-palmitoylglycerol (8),
8B-hydroxy-eremophil-7 (11 )-en -12, 8« ( 1483, 6« ) -diolide (9 ), p-hydroxycinnamic acid methyl ester (10), p-
hydroxyacetophenone (11 ), umbelliferone (12), 3, 4-dihydroxyacetophenonel (13), daucosterol (14),1, 5-dicaf-

feoylquinic acid (15) ,p-hydroxycinnamic acid (16) , caffeic acid (17) , aesculetin (6,7-dihydroxycoumarin) (18).
Compounds 4-5,8,10,13,15 and 17,18 are firstly obtained from Ligularia vellerea.

Key words: Ligularia vellerea ;chemical constituents ; sesquiterpenoids ; phenolics
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MR 4 TR (15) X R KR (16) (IRl R
(17) Je-EH AR (18) , b k54 4,5,8,10,13 J
15-18 g Iz A h 4y 519 31
1 E5HH

NMR f Bruker Avance 400MHz #% fif 2L 4% {1 ]
SE,MS Jl Auto Spec-3000 % 5 i A3 5 5 ¥k 4 ]
ZFQ el i i5t 2 R AL (R BN T ) K SHZ-D
RIE B X 2 B s 5 ORI sy v 7R T )
AR1140 BIH 5 K- (B A H)) o HEEHT Sk )2
FARERE & S T A=, WEBREMRET
2004 4E 8 H R A T BN VLHLIX , I fh#r L K22 2)
B B AR e N HONELE R AR B AL E Ligularia
vellerea FFRZE , LR 7R ( No. 20040805 ) 77 T Hi 1T K
B 2 R RIR T =
2 REBESE

MEHE (L vellerea) T 141 20 kg ¥y % J5 H
95% L2 R S B, S O [E] S d, E AT R 4 9K
TR B 25 AR B2 AR B BB I EROK 4y
HIUS AR A7 iM% (60 ~90 °C) , ZTR LT Mo 1E T B
AR IR PR3 D IR 25U A 45 T A o

AHMBHRE R (250 g) SRt AL E T (A
Mk R 1R 3001 ~20: 1 ~5: 1 BREPERL) 28 TLC
KA FEARRLA Y, 45 3] P1-PS FANER Ay, P2 343
PR ZRE AL ZHT (AT TR Ol 1001 ~5:1
VR B R E 4 ik A 1(15 mg) \2(50 mg)
M3(10 mg) , P3 #0224 wk a2 4 (FH A
Bt/ RO 51 Vel ) T4k &4 4 (5 mg) F15(6
mg) o

LIRCTBRRE Iy (£ 600 g) 28 ik AL )2 B
(Ve S/ B 30:1 ~10:1 ~5:1 ~1:1) 2 TLC
K& I E AR G, 15 3] E1-E7 £, EL #B4
ZRE AT 2T (U5 B 150 1 PRI ) 455 V51
HE AR A Y 1(100 mg) 6(25 mg) K 7(30
mg) . B2 FR532ak At Z 4 (A5 P EE 1021 3%
JIi) 454 Sephadex LH-20 &M 41% (90% HI s 3E it )
LAY 8(8 mg) . E3 #iranE AR Z M (HEA
5/ B EE10: 1 Yl 454 Sephadex LH-20 ¥EiE (5%
(90% HI /K i W e i) 74L& 4 9 (80 mg) (10
(Smg) 11(4 mg) Jz 12(6 mg) , E4 Fo 26k AE
AR CHEA;/ I 8: 1 YEML) 455 Sephadex LH-20
B AD 3 (90% W s /K s W E I ) 7346 & 4 13 (6

mg) . E6 # sk At E AT (/M 8: 1 Bk
Jii) #4459 14 (10 mg) o E7 #8053 28 ik AL 2 A7
(HE&E5/ B EE/7K 2:1:0.05 Beli) 454 Sephadex
LH-20 %15 438 (90% WK B i) 15465 4
15(15 mg)

IE T R B R 3 48 Diaion HP-20 44 i3 2 BT (1%
SR BB/ 7K 0: 1 ~1:1 ~1:0 BREEPENL) , 28 TLC £
WG AR 4, 755 B1-B3 =A4~&B43 . B2 #4r4:
Sephadex LH-20 } Toyopearl HW-40 ¥ % )= ¥ (
BE/7K 1:9 ~ 5:5) 134G W) 16 (5 mg) K 17(7 mg)
B3 &R [A] B2 #7r#4E45 18(6 mg) .

3 HHEE

WEW1 HEL (B ROl ' H
NMR (400 MHz,CDCl,)8:7.08(1H,s,H-12), 5. 10
(1H,s,H-68),2.70(2H, m,H9),2.30 (2H, m, H-
4,10),2.03(3H,s,H-13),1.89(2H, m,H-3),1.79
(2H,m,H-1),1.58 ~1.29(2H,m,H-2),1.27(3H,
s,H-15);"” C NMR + DEPT ( 100 MHz, CDCL, ) §:
176.7 (s, C-14),150.8 (s, C-8),138.6 (d, C-12),
120. 1(s,C-7),114.7(s,C-11) ,81.7(d,C-6) ,41.5
(s,C-5),41.3(d,C4),37.0(d,C-10),25.3(t,C-
9),23.2(t,C-3),20.5(t,C-1),20.1(q,C-15),18. 8
(1,C2),8.3(q,C-13) o DA bt 5 30k 4
3, B E G 1 R wmg 3L 5 7F-148, 6a-
IR

wEwm2 BHEsRTAR, ' H NMR (400 MHz,
CDCL,)6:5.37,(1H,t,J = 2.9,5.2 Hz, H-6) ,3.54
(1H,m, H-3),1.02(3H,s, H-19),0.93(3H,d,J
= 6.6 Hz, H21),0.83 (6H,d, H28, 29),0.69
(3H,s,H-18) . ZALG Y5 B-4 S Bex) B i eyl )2
KR, H R, B0, SR 5 Somk T s — 2K, i
Y ol B4 B

WEW3 AEER& A, "H NMR (400 MHz,
CDCL,)8:6.24(1H,qd,J = 1.6,7.2 Hz,H-3) ,2.05
(3H,d, J = 1.6 Hz,H4),1.92(3H,t,J = 7.2
Hz,H-5) . S0 %0 5 S0k s — 8, ok e
HGHE IR

&w4 P {k,"H NMR (400 MHz,
CDCL,)6:2.36(2H,t,J = 7.3 Hz,H2),1.63(2H,
m,H-3),1.26(24H,brs,H4 ~15) ,0.87(3H,t,J =
6.6 Hz, H-16);"” C NMR (100 MHz, CDCI,) ; 180. 0
(C-1),34.0(C2),31.9(C-14),29.7(C-6 ~11),
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29.6(C-12),29.4(C-13),29.2(C-5),29.1(C4),
24.7(C-3),22.7(C-15) ,14. 1(C-16) . VL I ikiE%k
a5 Semk Y IR — 2 USRI A 4 AR

wa&w S5 @ {k,"H NMR (400 MHz,
CDCl,) 6:0.87 (3H,t,J = 6.4 Hz,-Me), 1.25
(30H,-(CH,) 5-),1.40 (2H, m,-CH,-) ,2. 30 (2H,
t,J] = 7.6 Hz,-CH,CO-) ,3.66(3H,s,0Me) ., & i
K5 Sc k' s — B d s HO U R
fiki

wEW6 ik, 'H NMR (400 MHz, Ace-
tone-d; ) 8:5.24 (1H,d,J = 1.4 Hz, H6),4.90
(1H, m,H-8),2.24(2H, m),1.90(1H, m), 1.87
(3H,t,J = 1.8 Hz,H-13),1.79(2H,m) ,1. 77(1H,
m),1.49(4H,m),1.28(3H,s,H-15) ;" C NMR (100
MHz, Acetone-dy ) 8: 175.4 ( C-14),173. 1 (C-12),
156.6(C-7) ,124.8(C-11) ,82.7(C-6),78.3(C-8),
45.3(C-5),40.7(C4),35.5(C-10),33.2(C9),
25.2(C-3),21.2(C2),20.0(C-15),19.7(C-1),
9.2(C-13) . L b 33 Bodis 5 ek ™ Rl — 2k, %
YE A G R LB OR-T (11) - Ji-12,8a (148,
6a) -k

&7 Ha 5k, 'H NMR (400 MHz, Ace-
tone-dg ) 8:5.10 (1H, s, H-6),3.20 (3H, s, OMe) ,
2.69(1H,d,J = 3.2,10.9 Hz),2.21 ~2.17(1H,
m),1.90(1H,m),1.89(3H,t,J = 2.0 Hz,H-13),
1.76(1H,m) ,1.66 (1H, m) ,1.47 ~1.42(4H,m) ,
1.42(1H,s),1.25(3H, s, H-15) ;" C NMR ( 100
MHz, Acetone-d ) §: 175.4 ( C-14),170.7 (C-12),
151.7(C-7),129.5(C-11),106.5(C-8),83.0(C-
6),50.5(0Me),45.3(C-5),40.8(C4),35.7(C-
9),35.5(C-10),24.8(C-3),21.3(C-2),20.0(C-
15),19.9(C-1),9.0(C-13) . Dk ik 4l 5 5
R R AR — 5, O E A T o 8B-HT AR
WHEIET(11)- #-12,8a(148,6a) - — i,

&4 8 'H NMR (400 MHz,CDCIl,)§:4.21
(1H,dd,J = 11.6,6.0 Hz,H-1a) ,4. 14 (1H,dd, J
=11.6,6.0 Hz,H-1b),3.94 (1H, m, H2),3.70
(1H,dd,J = 11.4,3.6 Hz,H-3a),3.60(1H,dd,J
= 11.4,5.6 Hz,H-3b) ,2.35(2H,t,J = 7.5 Hz,H-
2'),1.62(2H, m,H-3"),1.28(24H,s,4’-15") ,0. 87
(3H,t,J = 6.7 Hz, H-16") ;" C NMR + DEPT (100
MHz,CDCL,)8:174.4(s,C-1"),70.3(d,C2),65.2
(t,C-1),63.3(t,C-3),34.2(t,C2"),31.9(t,C-

14"),29.7(t,C9'-13"),29.6 (t,C-8"),29.5(t, C-
7'),29.4(t,C6"),29.3(t,C-5"),29.1(t,C4"),
25.0(t,C-3"),22.7(t,C-15") ,14.1(q, C-16"), &
R S EL A 8 O 1-0-F N ke Bk H
1, I B AT I8 .

&4 9 'H NMR (400 MHz, CDCL,)§:5.09
(1H,d,J = 1.8 Hz,H-6),2.31 ~2.23(3H, m),
1.97(3H,d,J = 1.8 Hz,H-13),1.72(1H,m) ,1. 48
(2H,m),1.29(3H,s,H-15) ;" C NMR + DEPT( 100
MHz, CDCl; ) 8:175.1 (s, C-14) ,171. 1 (s, C-12),
152.9(s,C-7),127.6(s,C-11),103.2(s,C-8) ,82. 4
(d,C-6),44.6(s,C-5),40.7(d,C4),36.5(t,C-
9),35.0(d,C-10) ,24.2(t,C-3),20.9(t,C-2),20.2
(q,C-15),19.2(t,C-1),9.0(q,C-13), LA Iz
B 5 Sk IR — 2, e LAY 9 o 8B
B BOIRT(11) -1-12,8a(146,6a) - — i -

wa&W10 [k, 'H NMR (400 MHz, Ace-
tone-d;)5:8.91 (H,s,0H) ,7.63(1H,d,J = 16.0
Hz,H-7),7.57(2H,d,J = 8.8 Hz,H2,6),6.93
(2H,d,J = 8.8 Hz,H-3,5),6.38(1H,d,J = 16.0
Hz,H-8),3.75(3H,s,H-10);” C NMR (100 MHz,
Acetone-d, ) 8:167.7(C9),160.4 (C4),145.2(C-
7),130.8 (C-2,6),126.8(C-1),116.5(C-3,5),
115.1(C-8),51.4(OMe) . LA btk 553k
il — 2, S e AL A 10 S ER A R R H R o

&4 11 'H NMR (400 MHz, Acetone-d, ) §:
9.60(1H,brs,OH) ,7.88(2H,d,J = 8.7 Hz,H-=2,
6),6.91(2H,d,J = 8.7 Hz,H-3,5),2.49(3H,s,
H-8);”C NMR (100 MHz, Acetone-d, ) §:196. 1 ( C-
7),162.5(C-1),131.4(C-2,6),130.3(C4),115.8
(C-3,5),26.2(C-8) . VAL Pkt 5 Sc k™ i
— B R LAY 11 R R HEIE 2

&% 12 'H NMR (400 MHz, Acetone-d, ) §:
9.44(1H,brs, OH),7.86(1H,d,J = 9.4 Hz, H-
4),7.51(1H,d,J = 8.4 Hz,H-5),6.84(1H,dd,J
=12.4,8.4 Hz,H6), 6.75(1H,d,J = 2.4 Hz, H-
8),6.16(1H,d,J = 9.4 Hz,H-3);”C NMR (100
MHz, Acetone-d, )8:161. 8(C-2) ,160.9(C-7) ,156. 8
(C9),144.6 (C4),130.3(C-5),113.6 (C-3),
112.8(C-10),112.7(C-6),103.1(C-8) ., LI b Ui
Kot 5 Semk - HGE — 8, U e LA 12 ek
TR

&4 13 'H NMR (400 MHz, Acetone-d, ) §:
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8.51(1H,d,J = 2.4 Hz,H-2),7.86 (1H,dd, ] =
2.4, 8.4 Hz,H-6),6.73(1H,d,] = 8.4 Hz,H-5),
2.46(3H,s,H-8) ;" C NMR (100 MHz, Acetone-d, )
5:196. 1(C-7),148.4(C4) ,146.3(C-3) ,131. 4( C-
1),124.1(C-5),117.5(C-6) ,116.3(C-2) ,28.7( C-
8) o DA IR Sk HaE — 8%, s ek
BW13 3, 4- R FIK LT

wEM 14 JKPEEBA,'H NMR (400 MHz,
MeOD)8:5.37(1H, brs,H6).5. 19(1H.d.J = 7.7
Hz,Glu,-H-1) ,4.62(1H,dd,J = 2.2,11.6 Hz,Glu-
H-6a) ,4.46(1H,dd,J = 5.2,11.8 Hz,Glu-H-6b) ,
4.33(2H.m), 4. 11(1H,t,J = 8.0 Hz) .4.01(2H,
m),1.00(3H,d,J = 6.4 Hz, H-21),0.95(3H,s,
H-19),0.88 (6H,d,J = 7.2 Hz, H-28,29),0.67
(3H,s,H-18) ;*C NMR + DEPT(100 MHz,CD,0D)
§:aglycone:140.5(s,C-5),122.3(d,C-6),78.5(d,
C-3),56.7(d,C-14), 56.1(d,C-17),50.2(d, C-
9),46.1(d,C-24),42.6(s,C-13),40.3(t,C-16) ,
39.4(1,C4) .37.6(1,C-1),37.0(s,C-10) ,36. 3 (d,
C-20),34.8(t,C-22),32.2(t,C-7),32.1(d,C-8),
30.3(1,C2),29.5(d,C-25),28.2(1,C-12), 26.4
(t,C-23), 24.5(t,C-15),23.4(t,C-28) ,21.3(t,C-
11),20.2(q,C26),19.5(q,C27),19.2(q,C-19)
19.0(q,C-21),12.2(q,C-29) ,12.0(q, C-18) ; Glu:
102.6(d,C-1"),78.7(d,C3") ,78.1(d,C5") ,75. 4
(d,C27),71.7(d,C4") ,62.9(1,C-6') . L) - Jsi
Bl S0k R S A B K LS A N R
2R H 2, MU E A Y 14 S M

wEWw15 WwEEAKA,"H NMR (400 MHz,
D,0)8:7.55(2H,d,J = 16.0 Hz,H-7',7""),7. 12
(1H, d,J = 1.5 Hz,H2'),7.09(1H,d,J = 1.5
Hz,H2''),7.05(1H,dd,J = 8.2,1.5 Hz, H6'),
7.02(1H,dd,J = 8.2,1.5 Hz,H-6"") ,6.85(1H,d,
J = 8.2 Hz,H5'),6.84(1H,d,J = 8.2 Hz, H-
5'"),6.38(1H,d,J = 16.0,H-8"),6.30(1H,d,J
= 16.0 Hz,H-8"").,5.28(1H,td,J = 10,3.8 Hz H-
5).4.25(1H,dt,J = 5.8,3.2 Hz,H-3) ,3. 83 (1H,
dd,J =9.7,3.5 Hz,H4) ,2.53(2H,td,J = 13.3,
3.8.15.8 Hz,H2a),2.25(1H,dd,J = 3.2,15.6
Hz,H-2b),1.93(2H,m,H-6) ., L\ FIF % 53¢
MR SEAHRE— B KIS 1,5 - S T R
HEmILHE  H R — B U ER G 15 O 1,5-
g 4 TR

e 16 %Ak A, H NMR (400 MHz,
Acetone-d)§:7.61(1H,d,J = 16.0 Hz,H-7),7.55
(2H,d,J = 8.4 Hz,H-2,6),6.90(2H,d,J = 8.4
Hz,H-3,5),6.34(1H,d,J = 16.0 Hz, H-8);"C
NMR (100 MHz, Acetone-d, ) 8:165.1(C-9) , 160.0
(C4),144.5(C-7),130.3(C-2,6),126.8(C-1),
118.0(C-3,5),116.4(C-8), LI I iE%E 5
BRL R — B, O B G 16 N AR R

&4 17 'H NMR (400 MHz, Acetone-d, ) §:
7.15(1H,d,J = 2.0 Hz,H-2),7.04(1H,dd,J =
2.0,8.0 Hz,H-6) ,6.86(1H,d,J = 8.0 Hz,H-5),
7.52(1H,d,J = 16.0 Hz,H-7),6.25(1H,d,J =
16.0 Hz, H-8) ;" C NMR (100 MHz, Acetone-d, ) §:
167.9(C-9),148.5(C4),146.2(C-3),145.7 (C-
7),127.6(C-1),122.3(C-6),116.2(C-5),115.7
(C-2),115.1(C-8) o DA b3 i B4 5 Scilk > 4
— 3OS EAE Y 1T R iHERR .

LEW 18 B MR, fERHZ MG I UV,
nm 4b 598 W 4 5% 5%, ' H NMR (400 MHz, Acetone-
d)8:7.77(1H,d,J = 9.2 Hz,H4) ,6.14(1H,d,J
= 9.2 Hz,H-3),7.04(1H,s,H-5) ,6. 78 (1H, s, H-
8);"”C NMR (100 MHz, Acetone-d, ) §:161.2(C-2),
150.5(C-9),150.1(C-7),144.4(C-6),143.3 (C-
4),113.2(C-5),113.0(C-3),112.3(C-10),103.5
(C-8) o A b-Jl Mt 5 SCiik ™ 4 — 2%, il %
LGP 18 Lt NER(6,7-—HIEF G E) .
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