FASER R FF5EEE, 55, 47 — 50 (2008)
Journal of Tohoku Pharmaceutical University, 55, 47 — 50 (2008)

47

ARAAZAVEEMORIAR (B10FRY) YILNE T TXDRD
FREZAXTILAR/ 4 NOIEEBEICDOWT
Wy B, \EBURER, i EHE

Chemical Constituents of the Genus Ligularia Plants. X. New Sesquiterpenoids
from the Roots of Ligularia dentata HARA

Hitomi BABA, Yasunori Yaorra, and Masao KIKUCHI

(Received November 20, 2008)

Two new sesquiterpenoids, (1R,2R,3S,5S,6R)-2,8-diangeloyloxy-1,3,5-trihydroxybisabola-7 (14),10-dien-4-one (1)
and (1R,2R,3S,5S,6R)-5-acetoxy-2,8-diangeloyloxy-1,3-dihydroxybisabola-7(14),10-dien-4-one (2), have been
isolated from the roots of Ligularia dentata Hara (Compositae). The structures of these new compounds were

determined on the basis of their spectral data.

Key words —— Ligularia dentata; Compositae; sesquiterpenoid

FlzFEE 51X, 7% Compositae, A% 77 3
¥ Ligularia BHEY) OALFB e D —8 & LT,
< IIVNY T X Ligularia dentata Hara DR X 1)
11 FEOH P AFTF IR AR, 29 3JHEOHH
VEAFTNARI AR, V2MOHBT 7~ 23
BAR 2 GO 2 OF BT FRACE © & HEEL,
FNS DALFREICOWTIRE L7, 40, HiZ
B Z AT o728 2 A, 2MOBFHRELAFT L
NIAF (1, 2 2HETLILENPTELDT,
ZNE DL E IOV THRET 5.

L&, (o], +27.0° OMEalkY & LTH
bisz. o rXidE g iee (HR)-E T4 4“1k
(ED-MS &£ ) CosH30s & 5 L7z, 'H-NMR A X7
FV (Table 1) I2BWTIE, =#HhAF L [oy
1.22 (3H, s, H-15)], “EHESICHEME L2 X TV
#: [6n 1.64 (3H, s, Hs-13), 1.69 (3H, s, Hs-12) ],

angeloyl 3% [0y 1.85 (3H, dq, J = 1.5, 1.5 Hz, Hs-5'),
1.89 (3H,dq,J = 1.5, 1.5 Hz, Hy-5"), 1.95 (3H, dq, J
= 7.3, 1.5 Hz, Hs-4'), 1.97 (3H, dq, J = 7.3, 1.5 Hz,
Hs-4"), 6.16 (2H, m, H-3', H-3") ], EEEEHREILOf}
JHRD A F > 71 k> (64455 (1H, dd, J = 11.0,
2.9 Hz, H-1), 492 (1H, d, J = 11.4 Hz, H-5), 5.16
(1H, dd, J = 9.2, 3.3 Hz, H-8), 540 (1H, d, J =2.9
Hz, H-2)], =@ _EEA (64520 (1H, dd, J =
7.3, 7.3 Hz, H-10)] S OIZKM A F L 3 [645.29
(1H, s, H-14a), 5.36 (1H, s, H-14b)] 2# o< v 7
FIURRBRDLENL., 72, 'HNMR AXR”7 LV %
C:D:NHCHIEL7Z-EZ A, 3MMOKEEIIZH:ER
$5Y7F )V [646.60 (1H, d, J = 4.8 Hz, OH-1),
6.74 (1H,d,J = 5.5 Hz, OH-5), 8.45 (1H, s, OH-3)]
MR BTz, ¥ BC-NMR A X% b )L (Table 1)
IZBWTIE, BREEREOMNITROMMERFE [
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Table 1. 'H- and 3C-NMR Data for Compounds 1 and 2 (CDs;OD)
No. 1 2
On dc On oc
1 4.55dd (11.0,2.9) 70.9 4.62dd (10.6,2.9) 71.0
2 540d (2.9) 80.1 540d (2.9) 80.0
3 76.3 76.6
4 210.2 204.4
5 4.92d (11.4) 73.3 5.96d (12.5) 75.8
6 2.59dd (11.4,11.0) 53.4 2.89dd (12.5,10.6) 48.2
7 147.9 148.2
8 5.16dd (9.2,3.3) 78.0 5.27dd (9.2,3.7) 77.4
9A 2.37Tm 33.2 2.40 m 33.2
B 2.64 m 2.50 m
10 5.20dd (7.3,7.3) 121.3 5.15dd (7.3,7.0) 120.9
11 134.7 135.2
12 1.69s 26.0 1.69s 26.0
13 1.64s 18.1 1.64s 18.1
14A 5.29s 113.3 5.29 s 114.0
B 5.36 s 5.36 s
15 122s 20.0 1.19s 19.7
1' 168.0 167.8
2! 128.8 » 128.7
3 6.16 m?® 139.7 6.17 m¢ 139.9
4 1.95dq (7.3,1.5) 16.0 1.96dq (7.3,1.5) 16.1
5' 1.85dq (1.5,1.5) 20.7 1.85dq (1.5,1.5) 20.8 9
1" 168.4 168.8
2" 128.8 V) 128.8
3" 6.16 m® 140.0 6.17m® 140.3
4" 1.97dq (7.3,1.5) 16.2 1.97dq (7.3,1.5) 16.2
5" 1.89dq (1.5,1.5) 20.8 1.89dq (1.5,1.5) 20.8 ¥
COCHj; 2.01s 20.4
COCH; 171.4
Coupling constants (Jin Hz) are given in parentheses. ¥ Signals overlapped.
=

Fig. 1. 'H-'H COSY (Bold Lines) and HMBC (Arrows)
Correlations for 1

76.3 (C-3)] RUHINAEZIVGFEE (602102 (C-4)]
DY T F VRO 5N A, HIZ, 'H-H shift
correlation spectroscopy (‘H-'H COSY) ift O8I 'H-
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Fig. 2. Selected J-Values in 1

DKFEE DB DK EEED 2.9 He, 6afDKFEL
13 NIC R LD IKFE & D DMEAERAS, €
nEN, 110Hz K114 Hz THAHZ &EnbH, 1
N KON 5 AL DKERFE & 2 7.0 angeloyloxy Z& (3312
afitiE %, 6 (OB pRLEE &5 2 LAV ML
72 (Fig.2). F7:, 3MLOKEEIICOVWTIE, ZD
RO R FAL N 15D X FVFEDILET 7 b
Wz, KEYORI Y HwESINTWD 1a,3p-
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dihydroxy-10,11-epoxy-2® 5 8-triangeloyloxybisabol-
7(14)-en-4-one (3) » ®F N5 [64121 (3H, s, Hs-
15); 00 19.7 (C-15),76.7 (C-3)] &It 4 ki2&k
D RELE L PE L7z, 2, SIS OEHIED M
Fe & 2 fiEt 4 4 HBY T circular dichroism (CD) A
X7 MNVOREERAT- T2, ZOMRE, 4O WK
ZVIEICHETAIEDO T Y N URE [Ae (nm): +2.6
(304.1)] DEIgESN, ThEk+ sy MHIY 128
HA¥anz&icky 16, 267, 34, 5ALKU6AL
O iE %, ThEN, R, R, S, SKUFRE
BERELR. B, SMOVARRE IZDWTIER
WETHAL. DEOZ ehs, RMEEWOREE %
(1R,2R,35,5S5,6R)-2,8-diangeloyloxy-1,3,5-
trihydroxybisabola-7 (14),10-dien-4-one & {58 L 7.
L& 21, [alp, +8.0° DEMMIRY & L T
5, 73 1E HR-ELMS % 5 CyHas0y & HE5E L
72. KALAEW O 'H- K U BC-NMR A X7 k)b
(Table 1) Z LA 1 IZHML TV 225, Hizl,
7 FVHE [642.01 (3H, s);dc 20.4 (COCHj),
1714 (COCHy) | 123D S 7 F AN BH NS,
ZOREAAE, H- U BC-NMR A7 MLV %1
L 72, BALOKE (+1.04 ppm) dAF VIS
447 (—5.8ppm), 5L (+2.5ppm), 6L (—5.2
ppm) DEFEIZT VMY 7 I BN L L
Mo B ERE L. T, RMLEWD CD A X
7 MVEHELZEZ A, 3038 nm IZIED T v b
YEIE (Ae:+25) BB INI-Z s, V7
OANFH ) BRSO EE LG 1 & F—
THHIEPHHL, 7B, SMOVRREIZD
WTIEERIRETH L. Ik, RMeaWorks
(1R,2R,3S,5S,6R)-5-acetoxy-2,8-diangeloyloxy-1,3-
dihydroxybisabola-7 (14),10-dien-4-one & {5 L 7z.

X B 0O

TE 6 FE 13 H A 536 3 DIP-360 2L % F v Tl g L
72. CD A7 M VIEHASEEL J-720 B % v TRl
%€ L 72. HR-EI-MS I& H A -5 JMS-700 B % I v
THlE L7z, NMR A%7 b J)VIZHARE S INM-LA
600 B2 L, WEEEMEYHEIC tetramethylsilane
(TMS) %WV Cll%E L7 (B&EE © s = singlet, d =
doublet, dd = double doublet, ddd = double double
doublet, dq = double quartet, m = multiplet). {t5% 3
7 ME oM (ppm) TRL, #EEH () 1 Hz
TELL, YOI TVAITL U NI T T 4 —

I FEEA) & L T Kieselgel 60 (Merck, 230 — 400
mesh) %M L7z, 4 HUHPLC 121, Y — 8%k
& [ > 7, CCPD; Mt %%, RI-8010; 1 7 A fHimAY
C0-8010; # 7 4, TSKgel ODS-120T (7.8 mm i.d. X
30 c); 7 7 AdiBE, 40C] M L7,

HERCSEE 2004 4E5 A1, =HEAISTN
CBWTRELLZIULANY Y 73O 2.3 kg %
MeOH Tl L, MeOH =% 2 (138.1g) % f%7-.
INEKIEE L, B0 THHZIT\, Et,0 1HE
o(166g) iz, ThEUATSIVAT LT
<~ M5 74— [nhexane — AcOEt (4:1 —1:4)
AcOEt, MeOH] 12fF L, fr.1 — 4125 W/L 72, 2
D9 B, fr.16 =47 L HPLC [mobile phase, MeOH —
H,O (2:1); flow rate, 1.5 ml/min] I2ff3 2 &2 X
DAbEw 2 (13mg) ZHEEL7. 72, .19 %
437 HU HPLC [mobile phase, MeOH — H,O (2 : 1);
flow rate, 1.0 ml/min] 12ff3 2 &2 X L&Y 1
(0.4mg) ZHEEL 7.

(1R,2R,3S,5S,6R)-2,8-Diangeloyloxy-1,3,5-
trihydroxybisabola-7 (14),10-dien-4-one (1) 7
R, [al]y +27.0° (¢ = 0.04, MeOH). CD (¢ =
1.51X107°M, MeOH) Ae (nm): +2.6 (304.1). HR-
EI-MS m/z: 464.2410 (M*, Caled for Cy5Hs60s;
464.2411). '"H-NMR (600 MHz, CDsOD): see Table 1.
'TH-NMR (600 MHz, C;DsN) 6 : 1.60, 1.61 (each
SH, s, Hy-12, Hy-13), 1.73 (3H, s, H-15), 1.91, 1.94
(each 3H, dq, J = 1.5, 1.5 Hz, Hs-5', Hs-5"), 2.00, 2.03
(each 3H, dq, J = 7.0, 1.5 Hz, Hy-4', Hy-4"), 2.77
(1H, m, H-9a), 3.07 (1H, m, H-9b), 3.35 (1H, dd, J
- 114, 10.6 Hz, H-6), 5.35 (1H, ddd, .J = 10.6, 4.8,
2.9 Hz, H-1), 5.46 (1H, m, H-10), 5.66 (1H, s, H-
14a), 5.67 (1H, s, H-14b), 5.74 (1H, dd, J = 11.4,
5.5 Hz, H-5),5.92 (1H, dd,J = 9.2, 2.9 Hz, H-8), 5.94
(2H, m, H-3', H-3"), 6.20 (1H, d, J = 2.9 Hz, H-2)
6.60 (1H, d,J = 4.8 Hz, OH-1), 6.74 (1H,d,J =55
Hz, OH-5), 8.45 (1H, s, OH-3). BC-NMR (150 MHz,
CD;0D): see Table 1.

(1R 2R 3S,5S,6R)-5-Acetoxy-2,8-diangeloyloxy-1,3-
dihydroxybisabola-7 (14),10-dien-4-one (2) il
Ry, [al]y +8.0° (¢ = 0.13, MeOH). CD (¢ =
4.64X107°M, MeOH) Ae (nm): +2.5 (303.8). HR-
EI-MS m/z: 506.2520 (M*, Caled for Cy7Hss0s;
506.2516). '"H-NMR (600 MHz, CD;0D): see Table 1.
BO-NMR (150 MHz, CDs0D): see Table 1
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