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A new triterpene saponin from roots of Ligularia veitchiana
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Abstract: Objective To study the chemical constituents from the roots of Ligularia veitchiana. Methods Some chromatographic
methods were used to isolate the chemical constituents from the roots of L. veitchiana, their structures were elucidated on the basis of
spectral data. Results Six compounds were isolated from roots of L. veitchiana and were identified as liguveitoside B (1), oleanolic

acid (2), B-sitosterol (3), a-amyrin (4), a-amyrin-3-O-B-D-glucopyranoside (5), and B-daucosterol (6). Conclusion Compound 1 is a

new compound, named liguveitoside B; Compounds 4 and 5 are isolated from L. veitchian for the first time.
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Fig.1 Structure of compound 1

B R R 2017 £RK B BRI 2 RETT, 4L
LRHARKFKIGRAREENE ST Ligularia
veitchiana (Hemsl.) Greenm. MHE, #rA (JMNL-
203) A7 RUAER AL SR EE RN IR IORI I =
2 REESE

#1500 g (B & SEERPIF ke, KRR
%, 20 L 9ROV, FESR T 53 K,
PR 1 o ¥ 3 HRIBORE I, e s IR 46 5
133 86.0 g IRF o RFUREMAE QG T, LA k-
N (1001 —0 1 1) BEATRRREVESG, 7335 M
7y Fr. A~E. 2045 Fr. AC1.1 @) LA I BE-TA B (S & 1)
BEATREMCAE (i 0 B, SR EY 2 (3.4 mg) I 3
(12.1 mg). 4% Fr. C (3.2 @) LA k-9 B (3 & 1)

HATHE AT (015 4> 55, ik — 2 H Sephadex LH-20
aity, B5EEY4 (43 mg). 4 Fr.D (1.7 g)
DUA I EE-PI IR (10 1D BHATRERAE B 5y, IRt
—H Sephadex LH-20 4lifk, 13EML&W 5 (4.3
mg). 5 Fr.E (2.6 g) USE5-FEE (50 1) #H4T
A (i 5 85, FFit—2P ] Sephadex LH-20 (H
fE) aifh, BEMLEY1 (2.6mg) M6 (3.9mg).
3 SFHETE

tEW 1: WEMIRY, HR-ESI-MS miz:
657.398 6 [M+Na]" (iF 514 657.397 9), ZL&Y
273N CyHsgO0o0 [a]hy +8.2° (¢ 0.035, MeOH).
IR v (cm™'): 3416,2 950, 1614, 1451,1 032, IR
W RIZEYMEAERIE (3416 em D). FREE (1710
cm ) FEE (1614cem D) ZEHME B BEH S 514,
'H-NMR i (% 1) BRiZibamfs 8 A il st
=5 oy 0.81 (28-Me), 0.89 (29-Me), 0.93 (30-Me),
1.14 (23-Me), 1.20 (27-Me), 1.24 (24-Me), 1.29
(26-Me) A1 1.33 (25-Me); 3 NMEFHRKHFET 55
8y 3.06 (1H, dd, J = 10.0, 5.9 Hz, H-3a), 4.14 (1H, dd,
J=11.7, 4.6 Hz, H-160), 4.53 (1H, brs, H-60); 1 M
SR 159 6y 5.28 (1H, brs, H-12). "C-NMR (% 1)

#*1 1£&4% 15 "H-.NMR (600 MHz) #1 *C-NMR (150 MHz) #iE
Table 1 'H-NMR (600 MHz) and *C-NMR (150 MHz) spectroscopic data for compound 1 in MeOH-d,

A On ¢ BRAL On dc
1 1.54 (m), 0.97 (m) 42.2, CH, 19 1.70 (m), 1.02 (m) 48.1,CH,
2 1.77 (m), 1.68 (m) 27.2,CH, 20 31.4,C
3 3.06(dd,J=10.0,5.9 Hz) 91.2, CH 21 1.92 (m), 1.17 (m) 35.3,CH,
4 41.1,C 22 1.40 (m) 1.12 (m) 31.7, CH,
5 0.76 (m) 57.4,CH 23 1.14 (s) 28.4, CH,
6  4.53 (brs) 68.7, CH 24 1.24 (s) 18.6, CH;
7 1.74 (m), 1.56 (m) 41.5,CH, 25 1.33 (s) 17.7, CH,
8 40.3,C 26 1.29 (s) 19.0, CH;
9 1.59 (m) 48.6, CH 27 1.20 (s) 27.9, CH;
10 375,C 28 0.81 (s) 22.4, CH,
11 2.05 (m), 1.90 (m) 24.7,CH, 29 0.89 (s) 33.9, CH;
12 528 (brs) 123.8, CH 30 0.93 (s) 24.5, CH,
13 144.4, C GluA-1' 438 (d,J=17.8 Hz) 106.9, CH
14 455,C 2! 3.22(t,J=8.3 Hz) 76.1, CH
15 1.81 (m), 1.24 (m) 36.4, CH, 3 3.39 (t,J=9.2 Hz) 78.3, CH
16  4.14(dd,J=11.7, 4.6 Hz) 66.3, CH 4 3.46 (t,J = 9.4 Hz) 74.6, CH
17 38.5,C 5 3.63 (d, J=10.0 Hz) 76.9, CH
18 2.14(m) 50.8, CH 6 175.5,C
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B 36 MIRIE S, BIE 8 MEEMHEES oc
17.7 (C-25), 18.6 (C-24), 19.0 (C-26), 22.4 (C-28),
24.5 (C-30), 27.9 (C-27), 28.4 (C-23)#1133.9 (C-29);
2 MWEBRAE S oc 144.4 (C-13) F1 dc 123.8
(C-12); 1 MR IFILIRIE T Jc 175.5 (C-6") LAK
1 MG IE RS 5 0c 106.9 (C-1"). LA EHIEIR R
a1 RFHME R =R, HEc
5 X Wk # 1& ) 6B,16B-dihydroxyolean-12-en-3-
one™ BN —H, HAMAFRRLILEY 1 1E 3 A&
A B-D- glucuronopyranosyl #.7G [dy (4.38, 1H, d,
J=1.8 Hz, H-1"), 6c 74.6, 76.1, 76.9, 78.3, 106.9 Al
175.5]. LA EFg i@ =651 oo BB H-3 S5HEE -

] C-1'H) HMBC AR (& 2) 15201k, B
B PR) 235 g ANR) TR 3 3 7K AR S B Rt v s LR /K il
e IR R DA R, A HITNE
T ST o B B 1) 55 R e B = 2 IR SR 3
N D-HIERED, AT LAR e LA 1 RS D-
BIPEREIR . 1L &9 1 DA R B U JE 3k NOESY i
(K 2)48ik-H-6 5 H-3 Al H-5 (65 0.76, 1H, m) K&
23-Me # AR, XU H-3 fil H-6 #/2 o-
%L, H-16 1 27-Me HimfEMHIE, XL H-16
& o-f AL, LAY 1 AR R B DARfIN, 2 1

ASFHFF RS = RGN, A N
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Fig.2 Key HMBC (H—C) and NOESY («) correlations of compound 1

WEY 2. AETERMAK, 5% HRE-IRITR
BEEL, mp 307~309 C, ESI-MS m/z: 457 [M+
H]". 'H-NMR (600 MHz, CDCl) &: 5.13 (1H, s,
H-12), 4.17 (1H, s, H-3), 1.06 (3H, s, H-27), 0.96 (3H,
s, H-23), 0.90 (3H, s, H-30), 0.88 (3H, s, H-26), 0.83
(3H, s, H-29), 0.72 (3H, s, H-25), 0.68 (3H, s, H-24);
BC-.NMR (125 MHz, CDCly) &: 37.9 (C-1), 27.1
(C-2), 71.1 (C-3), 38.9 (C-4), 54.6 (C-5), 18.6 (C-6),
31.3 (C-7), 38.4 (C-8), 48.2 (C-9), 36.3 (C-10), 22.9
(C-11), 121.8 (C-12), 141.6 (C-13), 41.9 (C-14), 26.3
(C-15), 24.3 (C-16), 45.5 (C-17), 40.8 (C-18), 46.0
(C-19), 31.1 (C-20), 32.8 (C-21), 33.1 (C-22), 27.7
(C-23), 15.8 (C-24), 16.1 (C-25), 16.1 (C-26), 25.7
(C-27), 177.6 (C-28), 34.1 (C-29), 23.7 (C-30). LA
b 5B R A -5, Mt A 2 N5t
BRI

AW 3: AtEr s (45D, mp 135~137 C,
ESI-MS m/z: 415 [M+H] . 'H-NMR (600 MHz,
CDCl;) 6: 5.48 (1H, s, H-6), 3.50 (1H, m, H-3), 1.09
(3H, s, H-19), 0.99 (3H, d, J = 6.4 Hz, H-21), 0.83
(3H, d, J = 7.0 Hz, H-29), 0.81 (3H, d, J = 7.0 Hz,
H-27), 0.80 (3H, d, J = 7.1 Hz, H-26), 0.64 (3H, s,

H-18); "C-NMR (150 MHz, CDCl3) 6: 36.5 (C-1),
30.9 (C-2), 71.2 (C-3), 41.7 (C-4), 139.9 (C-5), 121.5
(C-6), 31.1 (C-7), 31.3 (C-8), 50.2 (C-9), 35.9 (C-10),
21.3 (C-11), 39.8 (C-12), 41.6 (C-13), 55.9 (C-14),
242 (C-15), 25.8 (C-16), 55.5 (C-17), 11.9 (C-18),
19.1 (C-19), 36.2 (C-20), 18.2 (C-21), 33.3 (C-22),
25.5 (C-23), 45.4 (C-24), 28.7 (C-25), 20.2 (C-26),
19.5 (C-27), 23.3 (C-28), 11.9 (C-29). VL E#¥i 5
RRROESEA Y, MO 3 O B S

LAY 4: FVEN K, R TE S SMT 254 nm
TR, 10%H IR - £ 1 % B #E b 5 B4
4, ESI-MS m/z: 427 [M+H]". 'H-NMR (600 MHz,
CDCly) d: 5.07 (1H, t, J = 3.5 Hz, H-12), 3.17 (1H, dd,
J=10.7,4.3 Hz, H-3), 1.02 (3H, s, H-27), 0.95 (3H, s,
H-26), 0.94 (3H, s, H-23), 0.91 (3H, s, H-25), 0.86
(3H, d, J = 5.3 Hz, H-30), 0.76 (6H, s, H-24, 28), 0.74
(3H, d, J = 6.7 Hz, H-29); "*C-NMR (150 MHz,
CDCl3) d: 38.9 (C-1), 27.9 (C-2), 78.9 (C-3), 38.7
(C-4), 54.9 (C-5), 18.2 (C-6), 32.9 (C-7), 39.8 (C-8),
47.5 (C-9), 37.4 (C-10), 26.4 (C-11), 124.2 (C-12),
139.6 (C-13), 42.1 (C-14), 27.2 (C-15), 28.6 (C-16),
342 (C-17), 57.9 (C-18), 39.5 (C-19), 39.4 (C-20),
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31.3 (C-21), 41.3 (C-22), 28.1 (C-23), 15.5 (C-24),
15.6 (C-25), 16.9 (C-26), 23.1 (C-27), 28.9 (C-28),
17.5 (C-29), 23.3 (C-30). LA -%d 5 sCiik g I A
—gM, M EEY 4 o-F R

%A% 5: AT A, ESI-MS m/z: 589
[M-+H]". 'H-NMR (600 MHz, CDCl;) 6: 5.14 (1H,
m, H-12), 3.63 (1H, m, H-3), 1.04 (3H, s, H-27), 0.99
(3H, s, H-26), 0.96 (3H, s, H-23), 0.92 (3H, s, H-25),
0.90 (3H, d, J = 5.3 Hz, H-30), 0.88 (6H, s, H-24, 28),
0.69 (3H, d, J = 6.5 Hz, H-29); "*C-NMR (150 MHz,
CDCl3) d: 39.6 (C-1), 38.9 (C-2), 78.5 (C-3), 37.9
(C-4), 55.7 (C-5), 21.2 (C-6), 33.9 (C-7), 41.8 (C-8),
49.5 (C-9), 41.4 (C-10), 25.4 (C-11), 122.2 (C-12),
136.6 (C-13), 42.9 (C-14), 29.2 (C-15), 27.2 (C-16),
46.2 (C-17), 57.3 (C-18), 48.5 (C-19), 39.4 (C-20),
28.3 (C-21), 40.3 (C-22), 29.1 (C-23), 23.1 (C-24),
14.1 (C-25), 14.9 (C-26), 24.8 (C-27), 28.9 (C-28),
27.5 (C-29), 20.3 (C-30), 104.1 (C-1), 76.2 (C-2"),
79.4 (C-3"), 72.6 (C-4"), 79.2 (C-5"), 62.9 (C-6"). LAL
Hm 5 kB A — 3, MR AT 5 A
3-0-B-D-i & i -o- & 4 R

WA 6: AR & (NERD, mp 290~293
T, 10%mM -0 5 amtvEi G REEat,
ESI-MS m/z: 577 [M+H] . 'H-NMR (600 MHz,
MeOD) 6: 5.33 (1H, d, J = 4.8 Hz, H-6), 4.84 (1H, d,
J=6.3Hz, H-1'), 3.75~3.79 (2H, m, H-6"), 1.00 (3H,
s, H-19), 0.94 (3H, d, J = 6.3 Hz, H-21), 0.87 (3H, t,
J=1.1Hz, H-29), 0.84 (3H, d, J = 3.4 Hz, H-26), 0.82
(3H, d, J = 7.0 Hz, H-27), 0.66 (3H, s, H-18);
BC-NMR (150 MHz, MeOD) §: 36.8 (C-1), 29.9
(C-2), 76.9 (C-3), 39.7 (C-4), 140.8 (C-5), 122.1
(C-6), 32.1 (C-7), 32.0 (C-8), 49.8 (C-9), 38.7 (C-10),
20.8 (C-11), 40.5 (C-12), 42.7 (C-13), 57.1 (C-14),
23.9 (C-15), 29.1 (C-16), 56.4 (C-17), 12.5 (C-18),

20.1 (C-19), 37.0 (C-20), 19.6 (C-21), 34.9 (C-22),
25.8 (C-23), 45.8 (C-24), 29.5 (C-25), 19.9 (C-26),
19.7 (C-27), 22.9 (C-28), 11.8 (C-29), 101.6 (C-1"),
73.9 (C-2'), 78.1 (C-3"), 72.0 (C-4"), 76.9 (C-5'), 61.9
(C-6") VA_EHHR 5 Sk 2 A — 5", s e fh
EW6 N p-THE M.
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