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Chemical constituents of Ligularia intermedia from Henan Province
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Abstract: Objective To study the chemical constituents of Ligularia intermedia from Henan Province. Methods Compounds were
isolated and purified by silica gel chromatography and recrystallization, and their structures were identified by spectral analysis.
Results Twelve compounds from L. intermedia were identified as 6fB-hydroxy-eremophil-7(11)-en-12, 8a-olide (1), 6B, 8B-
dihydroxy-eremophil-7(11)-en-12, 8a-olide (2), 6B, 8a-dihydroxy-eremophil-7(11)-en-12, 8B-olide (3), eremoligularin (4), 8-
hydroxyeremophil-7(11)-en-12, 8a-olide (5), 10B-hydroxy-eremophil-7(11)-en-12, 8a-olide (6), eremophila-1(10), 7(11), 8(9)-triene-
12, 8-lactone (7), caffeic acid (8), palmitic acid (9), oleanolic acid (10), B-sitosterol (11), and B-daucosterol (12). Conclusion
Compounds 1—5 and 7—9 are obtained from this plant for the first time.

Key words: Ligularia intermedia Nakai; eremophilane-type sesquiterpenoids; 6p-hydroxy-eremophil-7(11)-en-12, 8a-olide; caffeic
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Jb. WIEE. RS HONL B, Hedb R AR,
WA RAZ G TR LA IR 25 B PR, 2
FRoEEsE. Bessi, AERE IHRBLED. ]
JHFIR AL« kg Pt 225 @A i Ak 2 ik
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AR B Zs G SFE RS PIEAT 5, INIL SR
W e T 12 MG, Hh 7 A3
TSRS o A B o B e Dl 6B-FR k- SR B
25 -7(11)- 4 -12, 8a- P Big [6B-hydroxy-eremophil-
7(11)-en-12, So-olide, 1], 6B, 8o- —F2Kk- 1 HL 5%
7(11)-%%5-12, 8a-WHE [6B, 8o-dihydroxy-eremophil-
7(11)-en-12, So-olide, 2]. 6B, 8o- —F2Kk- 1 HL 5%
7(11)-4%-12, 8B-NHE [6B, S8a-dihydroxy-eremophil-
7(11)-en-12, 8B-olide, 3]. eremoligularin (4). 8-
FARE- Y BT 7(11)-45-12, 8a- N TiE [8p-hydroxy-
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eremophil-7(11)-en-12, 8a-olide, 5], 10B-F&3L- Y H
LLIF-7(11)-H5-12, 8a-IME [10B-hydroxy-eremophilen-
7(11)-en-12, 8a-olide, 6]+ ¥ HL5L55-1(10)-7(11)-8(9)-
—J%-12, 8-NTE [eremophila-1(10), 7(11), 8(9)-triene-
12, 8-lactone, 7]~ MIHERR (caffeic acid, 8). FEHIIER
(palmitic acid, 9)+ FFHHHRMR (oleanolic acid, 10).
B- & 5 WE ( B-sitosterol , 11 ) . B- i & b ¥
(B-daucosterol, 12). Hrh{b&4) 2 #1 3 LLRGYIIE
A B2, WEY 1~5. 7~9 I IRMNZFHE
Py oy 2133
1 ES5HH

Bruker AM—400 RGPz (4
Bruker A#]);  X—4 BIE AL CEIER 3R
WAHMRAFD; GREHER (200~300 H) Az
3 GFosq REBRON & BIPEAL T 7= I
Horpral, RFREET R IR

MeAisEE Ligularia intermedia Nakai -1~ 2008 4
8 HR A AN E,  Hi Aol K R Kl
PRAE e N IE A, FEYIRRAS (40'5 0 20080826) {47
T 2 B2 Bt 252 e - 2 bR AT
2 REESE

WA gt EARL 18 kg, BITRrie, 1ok LEEAY
P3G, MR Td, SIHRIGR, WEIRGETRE
860 go JIIFR B AREMAE (il LAEAG-INEH (0 2 1~
1:0) BREEUEME, 193] 9 N4 Fr. 1~9. Fr. 1 &4k
JRFECE, DA - R SR Ve T Y i A
tEY 4 (5mg). 10 (32 mg). 11 (18 mg); Fr. 2
SRERAE A, LUAhEE-BE R SR RA VL T g,
Wi E M 7 (15 mg). 9 (20 mg); Fr. 3 ShEiRA:
R, Lo immk-BEIR S e R U I R 45 b
M1 (13g). 5 (35mg). 6 (15mg); Fr.4 LRERAE
i, Lo imimk-BEIR SR Dt E 45
Y12 F1 3 (TRAY (20 g); Fr. 6 £HELEWALEY 8
(18 mg); Fr. 8 &I R L L A5 12 (2 ).
3 KT

WEY 1: ki AR, mp 205~206 C.
'H-NMR (400 MHz, CDCls) &: 5.10 (1H, m, H-8),
4.68 (1H, s, H-6), 1.74 (3H, s, H-13), 1.11 (3H, s,
H-14), 0.78 (3H, d, J= 4.0 Hz, H-15); '*C-NMR (100
MHz, CDCly) &: 174.9 (C-12), 161.7 (C-7), 121.7
(C-11), 78.6 (C-8), 70.0 (C-6), 43.0 (C-5), 35.1 (C-9),
33.9 (C-10), 30.7 (C-3), 29.6 (C-4), 25.9 (C-1), 20.1
(C-2), 16.5 (C-14), 16.4 (C-15), 8.8 (C-13). LA %k

Wi

5chkioE 80, st a1k 6tk
HLBZET7(11)-44-12, 8a- N B

WA 2: T BeIRSE & CAD . 'TH-NMR (400
MHz, CDCls) 6: 4.75 (1H, s, H-6), 1.79 (3H, s, H-13),
1.21 (3H, s, H-14), 0.69 (3H, d, J = 4.0 Hz, H-15);
BC-NMR (100 MHz, CDCl3) 6: 172.2 (C-12), 157.7
(C-7), 123.8 (C-11), 105.4 (C-8), 70.2 (C-6), 43.7
(C-5), 39.9 (C-9), 34.5 (C-10), 31.0 (C-3), 29.4 (C-4),
26.0 (C-1), 20.3 (C-2), 16.6 (C-14), 16.4 (C-15), 8.4
(C-13)o DAL 5 sciphig— 800, e th &
2 24 6B, 8B- IR HLBLIF-7(11)--12, 8a- N iR

WA 3: Tt HeIRES & CAED . "TH-NMR (400
MHz, CDCls) 6: 4.75 (1H, s, H-6), 2.27 (3H, s, H-13),
0.97 (3H, d, J = 7.2 Hz, H-15), 0.92 (3H, s, H-14);
BC-NMR (100 MHz, CDCl3) &: 172.9 (C-12), 163.5
(C-7), 123.8 (C-11), 105.4 (C-8), 69.7 (C-6), 46.1
(C-5), 40.2 (C-9), 36.5 (C-10), 31.9 (C-4), 28.99 (C-1,
3),20.7 (C-2), 18.9 (C-14), 15.8 (C-15), 9.2 (C-13). LA
s Sk s — 80, s etk A 3 0 6B,
8a- FRHL- W HLBIIE - 7(11)-Hi-12, 8B- N Iig

WA 4: 05 CRED . 'H-NMR (400 MHz,
CDCls) 6: 4.65 (1H, s, H-6), 3.96 (1H, s, -OH), 3.05
(1H, q, J = 8.0 Hz, H-11), 2.60 (1H, m, H-10), 2.48
(1H, dd, J = 16.0, 12.0 Hz, H-9B), 2.36 (1H, dd, J =
16.0, 4.0 Hz, H-9a), 1.70 (1H, m, H-1), 1.55 (1H, m,
H-1), 1.26~1.31 (5H, m, H-2, 3, 4), 1.18 (3H, s,
H-14), 1.07 (3H, d, J = 7.5 Hz, H-13), 0.87 (3H, d, J =
5.6 Hz, H-15); "C-NMR (100 MHz, CDCl;) 6: 212.8
(C-8), 175.3 (C-12), 89.2 (C-6), 81.6 (C-7), 46.8
(C-11), 40.3 (C-9), 39.5 (C-5), 36.4 (C-10), 31.4 (C-4),
29.9 (C-3), 29.2 (C-1), 20.6 (C-2), 17.2 (C-14), 16.5
(C-15), 9.4 (C-13). LA ¥ b scifpis — 217, %
YENSY) 4 4 eremoligularin.

&M 5. ot E (AR, mp 210~212 C.
'H-NMR (400 MHz, CDCl;) 6: 2.80 (1H, d, J = 13.8
Hz, H-6), 2.11 (1H, d, J = 13.8 Hz, H-6), 1.83 (3H, s,
H-13), 1.08 (3H, s, H-14), 0.82 (3H, d, J = 7.5 Hz,
H-15); "C-NMR (100 MHz, CDCls) 6: 172.6 (C-12),
159.2 (C-7), 122.8 (C-11), 104.0 (C-8), 40.6 (C-5),
39.7 (C-10), 39.2 (C-9), 35.2 (C-6), 30.7 (C-3), 29.8
(C-4), 26.4 (C-1), 21.7 (C-14), 20.7 (C-2), 16.2 (C-15),
8.4 (C-13). LA ¥y sk —20), Meketh s
W5 8p-FeAE- L BSF-7(11)-40-12, 8a- W i
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EY 6: Jottil CAED, mp 164~165 C.
'H-NMR (400 MHz, CDCl3) d: 5.02 (1H, dd, J = 11.0,
6.9 Hz, H-8), 2.62 (1H, d, J = 12.0 Hz, H-6), 2.43 (1H,
d, J = 12.0 Hz, H-6), 2.12 (1H, dd, J = 13.0, 6.9 Hz,
H-9), 1.96 (1H, dd, J = 13.0, 11.0 Hz, H-9), 1.77 (3H,
d, s, H-13), 1.70 (1H, dt, J = 13.0, 4.5 Hz, H-1), 0.97
(3H, s, H-14), 0.74 (3H, d, J = 6.6 Hz, H-15);
BC-NMR (100 MHz, CDCl;) d: 175.5 (C-12), 161.9
(C-7), 120.4 (C-11), 78.9 (C-8), 74.9 (C-10), 45.0
(C-5), 41.0 (C-9), 36.2 (C-1), 33.6 (C-4), 31.8 (C-6),
29.8 (C-3), 22.4 (C-2), 16.2 (C-14), 14.8 (C-15), 8.3
(C-13). VLt 5 ocikapiE —8"), et &
6 4 10p-F2 - L BE55-7(11)-1-12, 8a- P i

WEY T: W EROIRGS W CGAED, &b (254
nm) N 855 (0526, mp 68~70 C. 'H-NMR (400
MHz, CDCL3) d: 5.93 (1H, s, H-9), 5.79 (1H, t, J = 4.0
Hz, H-1), 2.83 (1H, d, J = 16.0 Hz, H-6), 2.23 (1H, d,
J = 16.0 Hz, H-6), 2.22 (2H, m, H-2), 1.91 (3H, s,
H-13), 1.72 (1H, m, H-4), 1.56 (2H, m, H-3), 0.99
(3H, d, J = 7.5 Hz, H-15), 0.96 3H, s, H-14); *C-NMR
(100 MHz, CDCl3) 6: 171.8 (C-12), 147.6 (C-8), 147.4
(C-7), 139.3 (C-10), 131.4 (C-1), 120.6 (C-11), 109.8
(C-9), 38.9 (C-4), 37.9 (C-5), 34.9 (C-6), 26.6 (C-3),
26.3 (C-2), 19.7 (C-14), 15.8 (C-15), 8.6 (C-13). L\ |
Kol 5 ScmdiE — 50, SRS 7 L
75-1(10)-7(11)-8(9)- =4i-12, 8- ik

AY) 8: O ARG 5 G, mp 207~
208 °C,284h(254 nm) F B (719956 . "H-NMR (400
MHz, DMSO-de) d: 7.53 (1H, d, J = 16.0 Hz, H-7),
7.14 (1H, s, H-2), 7.07 (1H, d, J = 8.0 Hz, H-6), 6.87
(1H, d, J = 8.0 Hz, H-5), 6.28 (1 H, d, J = 16.0 Hz,
H-8); “C-NMR (100 MHz, DMSO-d;) J: 168.0 (C-9),
148.2 (C-3), 144.6 (C-4), 145.6 (C-7), 125.8 (C-1),
121.2 (C-6), 115.8 (C-2), 115.8 (C-8), 115.2 (C-5). LA |
Kot 5ok — 8, WA 8 I HERR .

a9 AGIRRE A (FED, mp 60~62
‘C. '"H-NMR (400 MHz, CDCl3) d: 2.34 2H, t,J=17.5
Hz, H-2), 1.62 (2H, m, H-3), 1.27 (24H, m, H-4~15),
0.88 (3H, t, J = 6.2 Hz, H-16); "“C-NMR (100 MHz,
CDCl;) &: 178.1 (C-1), 33.7 (C-2), 31.9 (C-4), 29.7
(C-6), 29.4 (C-7~12), 29.4 (C-13), 29.3 (C-5), 29.1
(C-14), 24.7 (C-3), 22.7 (C-15), 14.1 (C-16). LA L%k
P scikaiE— 8, MR A Y 9 R .

AP 10: AR R GARD, mp 308~310 C,
Libermann-Burchard J W {2 fH . 54k (254 nm) g
PN SUIMIR-LRET B, N —RA AN, f£2
PRI R G SRR S 2, REE—EL
HIBRAIE AT, SESE G 10 55K

a4 1. ok ah (AN, mp 137~138 C,
Libermann-Burchard J WV 2 fHE . 54k (254 nm) g
P, S%ilR- CRERf, HP—RA BN, £2
RIS R G S B-4r S Bon] e L 23, RE (L — 3
HREH TR, sy 11 4 B-A 8.

& 12: AR R CREE, mp 289~291 C,
Libermann-Burchard < W 2 FHE, Molish 2 Y FH
PEAEZ IR ARG B-012 M Tx L =,
R {EAHA], HIBEWHSA TR, MEEEHEY 12
h B-tHE .

SEHk

(11 EREEB T EEY SRR . TEEYE M),
Abnt: Bl R, 1989.

2] BCEE, 2855, K%, & P rEsEia: L
2R SER G M 255 & s A 2 e (0], P2y,
1988, 29(2): 115-119.

(31 PEZMAF. B EPABHEEE M) st BEEH
fiAE, 1994.

[4] @S, DT, Sh T, & e R R
WY [, HE 2524, 2007, 32(11): 1044-1047.

[51 ARIPHA, TREIL, & #, 5. KRBT
[7]. 252424, 2007, 42(6): 521-524.

[6] Sugama K, Hayashi K, Mitsuhashi H. Eremophilenolides
from Petasites japonicus [J]. Phytochemistry, 1985,
24(7): 1531-1535.

[7T Wu Q H, Wang C M, Cheng S G, et al. Ermoligularolide
and eremoligularin, two novel sesquiterpenoids from
Ligularia muliensis [J). Tetrehadron Lett, 2004, 45(48):
8855-8858.

8] MWEE, B U, =&k, &, MIKSEE SR
5 [J]. P EZEEARE, 2004, 39(7): 498-499.

[9] Paul A, Abdelhamid B, Georges M, et al. Eremo-
philenolides from Hertia cheirifolia [J]. Phytochemistry,
1990, 29(7): 2207-2210.

[10] Xie W D, Weng C W, Li X, et al. Eremophilane sesqui-
terpenoids from Ligularia fischeri [J]. Helv Chim Acta,
2010, 93(10): 1983-1989.

[11] BREAZE, HNGE, 5Kk My, 55 SRAEH T2 it o
[J]. H#EZY, 2010, 41(6): 874-877.

[12] R, & i, @4k, & BHERRNERT 1
WEFE [J]. 52y, 2011, 42(12): 2402-2406.



