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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 6p-hydroxy-eremophil-7(11)-en-12, 8a-olide (1), 6f, 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; 6p3-hydroxy-eremophil-7(11)-en-12, 8a-olide; caffeic
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MeAisEE Ligularia intermedia Nakai Jj%F}5E AR S G E TG AT 08, N SRR
HEMY), 7T o AEHARIEE DN s W By e sE T 12 MeEd, Hid 7 AN
Jb. WIEE. RS HOR. B, Aedb AR, SRR P o B W00l M08 R 6B-FR k- S L BE
BALEL B RAZ G T bR AR R ZE 28 ok, 55 -7(11)- K% -12, 8a- P I [6B-hydroxy-eremophil-
FROCE5E. BREs, ANEWE IHRELED. [ 7(11)-en-12, 8a-olide, 1], 6B, 8a- —FF %L HL B35
I . b, SeE BRI R 7(1)-H5-12, 8a-I R [6P, 8a-dihydroxy-eremophil-
SRR F A AR, Jf HRMEYFEIL  7(11)-en-12, 8a-olide, 2]v 6B, 8a- —FRJk- L LB
AR, A2 o AR A R, g MO 2 7(11)-#-12, 8B-A i [6B, 8a-dihydroxy-eremophil-
FHB ARy, PR AW E AN ESE 7(11)-en-12, 8B-olide, 3] eremoligularin (4). 8B-
B EEE IR ZEA T E It OS> d e B B55-7(11)--12, 8a- N i [8B-hydroxy-
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eremophil-7(11)-en-12, 8a-olide, 5], 10B-F&&- Y H
BLZE-7(11)-45-12, 8a-WHE [10B-hydroxy-eremophilen-
7(11)-en-12, 8a-olide, 6]+ ¥ HLZLZ5-1(10)-7(11)-8(9)-
—J#%-12, 8- [eremophila-1(10), 7(11), 8(9)-triene-
12, 8-lactone, 7] WNMEER (caffeic acid, 8). FRAHMER
(palmitic acid, 9). FIHMR (oleanolic acid, 10).
B- & 8 WE ( B-sitosterol , 11 ) . B-# 2 b iF
(B-daucosterol, 12). Hrh{b&54) 2 F1 3 LLIRAGYIE
XOBEER. 1AW 1~5. 7~9 N ERMIZHHE
Py o B33
1 XE5HH

Bruker AM—400 B3R T (4
Bruker 2 7]);  X—4 BB s AL C LIRS 2R E AL
MARAFD; kR (200~300 H) FE)Z
3 GFasy REBIRON & IR L) 7= WA
oA, R IRETT R I

MeAiEEE Ligularia intermedia Nakai T~ 2008 4
8 HRAWMEEAZENE, dpg Aol KAkl
U E A IE S, FHIARAS (%5 200808260 117
THT 2 BBt 22 B v bR AR
2 ERS5HE

PR TARY) 18 kg, BITHE, ToLLEAR
P 3 W, MR Td, SIHRIGR, WRIRGETRE
860 g. TR B ket it , LS NET (0 & 1~
1:0) BREEVEML, 7330 9 N4 Fr. 1~9. Fr. 1 &4k
PRAEC RS, DAAT YR IR L IR0 S VM O i & it 3
&4 4 (5 mg). 10 (32 mg). 11 (18 mg); Fr.2
SRERCA S, DU - R £ R S Y I T T 4
pnfL A 7 (15mg). 9 (20 mg); Fr. 3 &hEkek:
alk, DU E-BEIR e e A i i
1 (13 ). 5 (35mg). 6 (15mg); Fr. 4 LAk
R, DA - R e e B A i A
Y2 B3 RA (20 g); Fr. 6 45 MAMEAY) 8
(18 mg); Fr. 8 &g M HHEL LAY 12 (2 g,
3 GH%EE

G 1. okt 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) d: 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). L %iHf

el — 5, Mt A 1 IRk
HLBEIF-7(11)-J-12, 8a-PI T

WA 2: T BOIRSE & (AR . "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, CDCL) &: 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). LL_EXdR 5 Sckipon— 800, ety
2 4 6B, 8B- k- L BESF-7(11)-#5-12, 8- Bk

WA 3: TEYRE: T (A . 'H-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
R S Sk RE — 8, s etk & 3 0 6B,
8o- - W HLBIIR 7 (11)-475-12, 8B-PI K.

WL 4: Ok GARED . 'H-NMR (400 MHz,
CDCLy) d: 4.65 (1H, s, H-6), 3.96 (1H, s, -OH), 3.05
(1H, g, 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). VL% 5 scmpahis— 87,
KBIAY) 4 4 eremoligularin.

& 5. okt d (WD, mp 210~212 C.
'H-NMR (400 MHz, CDCl3) 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, CDCl3) d: 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). LL ¥t 5 3cikipoE —8®, seth s
Y15y 8B-FREE- L HLESF-7(11)-46i- 12, 8- N P
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WA 6: Jotkt il CNED, 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, CDCly) §: 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). LA 3 55 semkiE — 830, s eh s
6 4 10B-F82E- LSS58 7(11)-4i-12, 8a- P g«

WEY 7. IR & (D, 4h (254
nm) N 8550526, 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, CDCls) 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). LL I
Kb 5 ScmkaiE — 80, SR A ) 7 LS
25-1(10)-7(11)-8(9)- = #%-12, 8- g

AW 8: FRIE (M AR SE il CAERD, mp 207~
208 °C,#£4h(254 nm) N B (719456 . "H-NMR (400
MHz, DMSO-dg) 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-dq) 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 E
Hoffe 5 ScmrdiE— s, MR 8 IUmER

EW 9. HtaiRREAE CFFED, mp 60~62
‘C . '"H-NMR (400 MHz, CDCls) 6: 2.34 (2H, t, J=7.5
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;) 6: 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 scikapiE — 5", WA 9 IR .

G 10: Bk K (AR, mp 308~310 C,
Libermann-Burchard 3 2 fH. 2840 (254 nm) TG
P, S%mIR- LR, NP RA RN f£2
PRI RG5O R S 2, RE(—2L
HIBGIE AT, SESE G 10 A5

& 1 okl iy NN, mp 137~138 C,
Libermann-Burchard 3 2 fH . 2840 (254 nm) TG
PR SUIMIR-LRER ., N —R OB . 752
ARG S B-2 B B0 B AL 2, RE(E—2L,
HEEH A TR, e sy 11 4 p-A 8.

&M 12: FHEK AR (L), mp 289~291 C,
Libermann-Burchard < W 2 fHE, Molish < Y 4 FH
P AEZFIAFI RS S B-1HE MR L,
Rf {EAHA], HIREHSA TR, HEEEHEY 12
o B-tHE M.
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