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Constituents of the Roots of Pulsatilla chinensis (BUNGE) REGEL. 1.
Identification and Conformation of Hederagonic Acid

Yasunori YAOITA, Asami HOSHINO, and Masao KIKUCHI

(Received November 20, 2009)

From the roots of Pulsatilla chinensis (BUNGE) REGEL (Ranunculaceae), hederagonic acid (1) was isolated and
identified on the basis of spectral data. Compound 1 has been isolated from the roots of this plant for the first time.
Some correlations in the HMBC and NOESY spectra of compound 1 suggested the existence of a conformational

equilibrium on the C23-hydroxyl group.
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NI F IS, ka2 NF FF 7Y Pulsatilla chinensis
(BuNGE) REGEL (¥ >R 7 Ft, Ranunculaceae) ®
WEEERELI2bDTHY, Pu7 A —/NEEEHRH
M) aEFRAEHZET A EBMON TS, Y
NI AT ORI LTI NETIS, &
LT FVELNY TR R VIZDOWTOHE
Wb, 17 K@LIZBWTHEEL L, NI Mo
7 ORI 53D W TRRET 2TV, A LT
N1 TV A4 F® hederagonic acid (1) % Hj,
FE LD THET S, F2, VARREIZOWTY
MET 2T 72O THE TS 3 5.

L& 1 1%, B e (HR)- B 1 4 »{b (ED-MS
25 CyoHyOy O FREFETHZ EHBHL 7.
EIMS IZBWTIE m/z 248 |2 12 I _HEE LA
THMITFNR) A NI T 57 X2 M
FYE=IDRBOLND. O THNMR A7 FLiZ
BWTIE, 6 HO=MHAF VI [6; 083 (BH, s, Hy
26), 090 (3H, s, Hs-29), 093 (3H, s, H5-30), 1.01 (3H,

Chart 1

s, Hy-24), 1.14, 1.15 (each 3H, s, H3-25, Hs-27)], K&
FEOMFTFROAF L T0 by 63342 (1H, d, J=
114 Hz, H-23a), 3.65(1H, d, J=11.4 Hz, H-23b)] KL ¥
—EEEA [6g 530 (1H, dd, J=37, 3.3 Hz, H-
12)] CEDLK TP vPRBOLNnL. T2, BC-
NMR A7 MUIZBWTIE 30 KD 7 F VA
BAN, TDOIHL, 51822 (C-28) KUr219.1 (C-
3 WHNVRZNVRFEDOY 7 FIUNBEDOHNL. B
12, B RITNMR A7 bV ERET S 2 12
& ) ARALAEW 1 hederagonic acid & #EE S 72D
T, XHEME™ (ELMS, 'H- XU BCNMR A7 b
V) LoEIZ L) [FE%E L7z (Chart 1). XML&
WEZHEIZ A A 1 X5 FF (Caprifoliaceae) OFEYTH 5
Viburnum erubescens D& X Y M s Tw5b
BN bty L) HEES Nz DIEAEA O
TThHA.

LA 1 OFZEIZE L T 'H-detected heteronuclear
multiple bond correlation (HMBC) A2 » )LDl
EERfTo72ETH, 23D AF L HEDOKFIZHL
T, 232 DKRFEN S 24 LD A FIVIED R AHB AT
RO HNEDY, 23b DKRFIZOWTIIMED D &
NHWZ E 2R L7z, 72, 23b DKRFEIX 5 DR
FICHBE 2R T 25, 23a DARERIIHBE A RS W
ELMERR I NIz, OB DI 23 fLOIKEREE
B9 5 BRI O EEIRIZE 55 o L
EINTZDT, TOVAREEIZ DO W THE 1T -
7z. Zeng 51 HMBC A7 M VIZBWTEHE SN
% SJen (2D CHBAIL 3 Jyn & AR IZ Karplus B @
THAKEEERL, SEEERRTIkFE L kFEL
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Fig. 1. Newman Projections Along C4 —C23 Bond of Compound 1 Depicting Two Conformers for 1a and 1b
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Fig. 3. Distance of Intramolecular Hydrogen Bond Between C3-Carbonyl Group and C23-Hydroxyl Group in Conformers

1a and 1b of Compound 1 Calculated by PM3

OMOZHAAH180°D & X IZHEADFED H 4L, 60°
D& ZITHEDPFED SN &1 TARRL
JEFRATE A RS L Cnab. 0 ZThr s 5 &, 1L
EW1 L 23 M DKIEIE L 24 LD A F VA T —
Y2t (1a) LN 7 Y A (1b) % & A BlHEEME
HoOFEREME LTHEET LA EPHL 2L
o7z (Fig. 1). T @ Z &3 nuclear Overhauser
effect correlation spectroscopy (NOESY) A7 |
WORERDP L B ZFE NS (Fig 2). Z ORCHEF-f
IZIE 3D A VAR =V HE L 23 A DKERE: & D D
GFNARFAEE OB GATRIZEEN DT, 1V 1a i
" 1b DELFE I D\ TR 73 1B (PM3) 12
L0 3D ANVKRZNWEOEERIFT & 23 fLoKER
EOKRFERFHOERELFHHE L7z 12 208K, 1a

129V TIE 1.883A, 1b 122 Tid 2063 A D ftiAs75
S, INSIE5 T HKEREE DT BE 7 B H
(14A~21A) W TH s L% L7 (Fig 3)
DLk, N7 b d 7 OO TR 2 170,
FL7F BN F IR A KD hederagonic acid
(1) ZHEE FELZ. 72 ALEW 1 OIAKELEE
IZDWT HIRET 217\, 23 (2D IKERIE 2B 3 2 “FAlf
REMOHELZIHS NI L7

X B 0o =W
HR-EIMS & OF EI-MS 13 H A% JMS700 2 % A

WTHllIZE L7z, NMR A7 N VIiZ HAET INM-LA
600 B A2 L, PP HEN) B 12 tetramethylsilane
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(TMS) Z#HWTilllE L7z (W&EE  s=singlet, d=
doublet, dd =double doublet, ddd = double double
doublet, m = multiplet). ft%> 7 ME 6 fE (ppm)
TRL, MEER () dHz TELZ 2 A7
HThraxNTT T4 —IZIEFTEARE LT
Kieselgel 60 (Merck, 230 —400 mesh) Z fiH L 7.
SPHUHPLC 1213, Wy — 8364 [K > 7, CCPS; #
2%, RI-8020; 77 7 AHmAE, CO-8020; 71 7 4,
TSKgel ODS-120T (7.8 mm 1.d.xX30 cm); 71 T Ak
JE, 40C] ZfHH L7,

HMERVCEE Y7y HEELIVBALLZNY
M7t (20 kg) % MeOH THiIE L, MeOH =
A (2097 g) %1372, TNERKIEEL, CHCL T
flit 217wy, CHCL nyA#E (125 ¢) #1472, CHCL;
IXRRAEZTIVNTNVATLAIUR NI T 74— [0
hexane — AcOEt (7 : 3—1:7), AcOEt, MeOH] 21}
LT &I\, 7927 ay (fr) 1-32 #157-.
ZDHBbD fr. 12 #5THPLC [mobile phase,
MeOH —H,0 (9 : 1) containing 0.1% CH;COOH:; flow
rate, 1.5 ml/min] I2ff L, fLA&®W 1 (100 mg) % H
HE L7z

Hederagonic Acid (1) H5EMH K. EI-MS m/z
(%): 470 (M*, 1), 248 (100), 233 (10), 203 (94). HR-
EI-MS m/z: 470.3395 (M*, Calcd for CsoHusO4:
470.3396). 'TH-NMR (600 MHz, CDCls) 6:0.83 (3H,
s, H3-26), 090 (3H, s, H5-29), 093 (3H, s, H3-30), 1.01
(3H, s, Hs-24), 1.14, 1.15 (each 3H, s, H5-25, H5-27),
141 (1H, m, H-6a), 1.62 (1H, dd, /=81, 3.7 Hz, H-5),
227 (1H, ddd, J=165, 5.1, 26 Hz, H-2a), 263 (1H,
ddd, J=165, 136, 6.6 Hz, H-25), 284 (H, dd, J=139,
44 Hz, H-18), 342 (1H, d, J=114 Hz, H-23a), 3.65
(1H, d, J=114 Hz, H-23b), 530 (1H, dd, /=37, 3.3
Hz, H-12). BC-NMR (150 MHz, CDCl3) ¢:15.2 (C-
25), 16.8 (C-26), 17.1 (C-24), 19.1 (C-6), 230 (C-16),
2349 (C-11), 2354 (C-30), 259 (C-27), 27.7 (C-15),
30.7 (C-20), 32.1 (C-22), 324 (C-7), 33.0 (C-29), 338
(C-21), 35.2 (C-2), 36.6 (C-10), 388 (C-1), 39.3 (C-8),

41.1 (C-18), 41.8 (C-14), 458 (C-19), 465 (C-17), 46.8
(C9), 49.2 (C-5), 52.4 (C-4), 66.9 (C-23), 122.2 (C-12),
1438 (C-13),182.2 (C-28), 219.1 (C-3).
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