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Development of Biologically Active Compound from Edible Plant Sources-XV.
Isolation of Triterpene Glycosides from the Leaf of Petasites japonicus
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The leaf of Petasites japonicus was extracted with 80% aqueous MeOH and solvent fractionated
with EtOAc, n-BuOH and water successively. From the EtOAc fractions, two triterpenoids were
isolated through the repeated silica gel and ODS column chromatographies. The chemical struc-
tures of the isolated terpenoids were determined as rosamutin (1) and peduncloside (2) through the

interpretation of several spectral data including 2D-NMR such as 'H-'H gCOSY, gHSQC and
gHMBC.
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M =2 ¢l eremopetasidione®” phenolic compound?] petasiphenone”
2l eremophilenolide® &°] #&FUrt. ofelahd A2 in
9| (Petasites japonicusy= o=, i 2 Seivete] ATz, vitrool] M$ FEEC] FYHET] 23E AIE%lem) |
SEE, BART S5 AW Alokr] 53] dige] & == AE = rati} moused]] TH3F Weghd #HA Fol HIHSY
Ampee] golul A FHe FRA AAYEhe 8}k =3 9] Yo BHE] 2%0] triterpenoid SHHE-S #
{Compositae)dl] &8l= thdA FEA S|t} W= 30 cm?] g, ¥Asem, Zhzke] SIgES HeldA AHeow B
FolZ A L 5, 690 W ] o) o YT Q71 1 A3E RAEEA) gt
T ol I P Y —i ol 7hseich g3t
UAF= Ao R AMgelEd E43 g7l9f ule] glom, Az U g
el Eeeds AEset 0}04 SRl ARggt. 71
Zholl M A, A, A9 ax3E ALEy T JF, AF, AYAR. B 2 AL83 WS (Petasites japonicus) -
olk, 8 T XBe) Q;WEt AREE Sl 2003 59l e = FIIA AAsiaL e e AF
wle] F8 AEoZE= ZoZNE angelic acid, capronic A1, ek ofstlet Aul Wt FASIATE FEA
acid, caprylic acid, procatechuic acidZ? Y3 Z7]dM &= BE(KHU-03046) 738ithsla AHgahy] diEs|ahae] Ba
petasin®  hemicellulose o] E2 oY ZEEoiE wof Qlrk
sesquiterpenoid®]  fukinanolide, fukinolide, petasin, isopetasin Al @ 7]7]. Column chromatographys- silica gek Merck

Sol BElem,? Hole Be] 9 Z7194 sesquiterpenoid (Germany“ollA] AT silica gel 60(63~200 pmys AHE-8151,
octadecyl silica gel(ODS)> Merck AbellA AA4F8 Lichroprep
RP-18(40~63 um)& AH&-3F3 T} Thin layer chromatography(©]
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1. rosamutin : Ry=OH, Ry=CH,
2. peduncloside : Ry=H, R,=CH,0OH

Fig. 1. Chemical structures of compounds 1 and 2 from the leaf of
Petasites japonicus.,
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NMRL 400 MHz FT-NMR spectrometer(Varian Inova AS
400, Varian, USA)Z Z793}93L, IR spectrum Perkin model
599B(Perkin-Elmer, Massachusetts, USA)E. &4 s8tg]om, v]4
F5+  Polarimeter P-1020JASCO, Japan)S. 2, EIMSE
IMSAX 505-WA(JEOL, Japanys AME-3lo] 24 &tk Lamp
= Spectroline(Model ENF-240 C/F, Spectronics Corporation,
USAyS AH8-3tth 842 Fisher-Johns &% 274 7)(Fisher
Scientific, USA)E ARE-sle] SA 3o, n| R4

W o] 4v) 32 2 BY. 99 o A 12keS ok 2
em FE] A2 FE} 80% MeOH F-8H(18 [X 4yl 2477F
A AR FEE0IT FEES dFsl, e Ae F
Ak WRew 23] o FEINTE dojdl ofHS T A
WEHE] MeOH FEES AAUTh Pojd MeOH FZE
ethyl acetate(EtOAc, 2 IX2)YH,02 ¥ F&elion B
TIA] p-butanol(n-BuOH, 2 /X 2)/H,0% 2l st 7t
& AESEste], BiOAc EE(PIE, 238g), n-BuOH &
(PIB, 230 gy} H,0 ¥ (PIW, 850 gy 4Uch.

EtOAc B8O 2HE triterpene ¥FH 9] £a]. EtOAc 13
(20292 =HH silica gel(550g) column(¢ 10cm) chromatography
(n-hexane-EtOAc=10:1—> 7:1—> 5:1—>3:1— 1:1,
CHCL-MeOH=10:1— 7:1—> 5:1— 3:1— 1: )E 25}
of 307H¢] ¥EE(PJE-1~PIE-30)S ATh =1 3 PIE-26(1.02
92 silica gel(230g) column(d 7cm) chromatography
(CHCI:MeOH=9:1— 3:1— 1:1)d}d 167He] 2 2(PJE-
26-1~PJE-26-16y 92141, PIE-26-6(123 mg)yS T ODS(80
g) column(¢ 3 em) chromatography(MeOH-H,0=2: HZ A=
stod B19HE 1(PIB-26-6-3, 54 mg)yS H-a]31sit).

s} 9HE  1(rosamutin), white powder(n-hexane-CHCL); m.p.

211-212°C; IR(KBr, em™): 3436(-OH), 1765(C=0); [a], +2.9°

N o mlo oY

370, 264, 246, 218, 187; 'H-NMR(400 MHz, C.D\N, &)
629(1H, d, J=80 Hz, H-1, 5.52(1H, br. s, H-12), 411
(1H, m, H-2), 3.59(1H, s, H-18), 3.37(1H, d, J=8.8 Hz, H-
3), 4.0~4.49(6H, sugar moicties), 1.66(3H, s, H-27), 1.38GH,
s, H29), 124GH, s, H-23), 1203H, s, H-24), 1.083H, s,
H-26), 1.06(3H, d, J=6.8 Hz, H-30), 1.04(3H, s, H-25),
BCNMR(100 MHz, CDN, &) 17631(C-28), 138.66(C-13),
127.73(C-12), 95.28(C-1'), 83.30(C-3), 78.72(C-5"), 7840(C-3),
73.51(C-2), 72.12(C-19), 70.68(C-4"), 61.80(C-6), 68.12(C-2),
55.46(C-5), 53.91(C-18), 48.13(C-9, 17), 47.52(C-1), 41.66(C-
14, 20), 40.14(C-8), 3937(C-10), 3802(C-4), 37.25(C-22),
33.03(C-7), 28.90(C-15), 28.74(C-23), 26.55(C21), 26.24(C-
29), 25.65(C-16), 24.13(C27), 23.72(C-11), 18.60(C-6), 17.23
(C-25), 17.02(C-24), 16.55(C-26), 16.27(C-30).

PIE-26-821(103 mg)°ll t&}e] ODS(120g) column(¢p 3
cm) chromatography(MeOH-H,0=2: & FHsle] 35E 2
@1 mgys ¥ 38

3} 2(peduncloside), white powder(n-hexane-CHCL); m.p.
213214°C; IR(KBr, em™): 3460(-OH), 1766(C=0), 1690
(COOR); [a], +22°(c=1.05, MeOH); EUMS m/(70 eV): 650
[M]*, 489, 471, 425, 407; 'H-NMR@&00 MHz, C.D.N, o)
630(1H, d, J=80 Hz, H-1, 555(1H, br s, H-12), 423
(IH, m, H3), 417(1H, m, H-23c), 4.04-4.50(7H), 3.69(1H,
d, J=7.6 Hz, H-238), 291(1H, s, H-18), 1.62, 137, 1.22
(3HX3, each s, H27, 29, 23), 1.04G3H, d, J=6.6 Hz, H-30),
1.04, 1.003HX2, each s, H-26, 25); “C-NMR(100 MHz,
CDN, 3): 176.69(C-28), 139.02(C-13), 128.16(C-12), 95.63
(C-1Y, 79.13(C-5), 78.76(C-3"), 73.86(C-2), 73.21(C-3), 72.40
(C-19), 70.59(C4), 67.55(C23), 62.07(C-6), 5428(C-18),
48.47(C-5), 4834(C-17), 47.67(C-9), 42.77(C-4), 41.97(C-14,
20), 4040(C-8), 38.76(C-1), 37.61(C-22), 37.04(C-10), 33.09
(C-T), 29.14(C-15), 27.59(C-29), 2687(C-21), 2658(C-16),
25.97(C-27), 24.45(C-11), 23.98(C-2), 18.64(C-6), 17.37(C-25),
16.63(C-26), 16.02(C-30), 13.05(C-24).

&3 A nF

H o RE HojF MeOHFZEE] tisle] &me] =4
o] wje} EtOAc, n-BuOH % H,0E <2t ¥3¥stw 7t 238
Adssatd e EEES AUtk EtOAREE S
column chromatography 2 ODS column chromatography =
AAsle sk 13 28 Esisiy.

S1eHE 1(white powder)e [o], #te] +2.9%]3 TLCO A
WAA AT A3 UV F57F /13, 10% ag. H,S0,2 7,
Az g 71, Bepog whERIrh IRENE $4471(3436
em™) 2 carbonyl(1765 cm™) 2H-715 zh= Zlo® FRIFIL
'H-NMR  spectrum®| 4] &, 5.12(1H, br. s)¢] signal 2%
olefinic methine proton} §,, 6.29(1H, d, J=8.0 Hz)?| signal
E5H anomeric proton®] EAEFS A3 TE E3 §,

silica gel
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4.11(0H, m)@ §, 337(1H, d, J=8.8Hz)°l M oxygenated
methine proton} 8, 3.59(1H, s)2] A=A dodo)x H=H
methine protong B|E31, § 4.04~4.49 ool FolA] §)
# oxygenated methine protonE°] HZE|Qrh FAAF odd
A= triterpene moiety*| 4] §E1E methylenes methine proton
signal2 S1e F QAT =T 5, 1.66, 138, 1.24, 1.20,
1.08, 1.04°14 6712] singlet methyl proton signal? §,, 1.06
oA 170] doublet methyl proton signate ER1E}IT). wabA]

313 12 doublet methyl”] 17/} singlet methyl?] 67} 7}
7l ursane FA 9] triterpenoid B FAEZ AT 5= 99

th PC-NMR spectrumel|] 36709] &4 signalo] #HEF|9)om
dc 176.31914 g 7He] carbonyl ©49} 8¢ 138.669] olefine
quaternary carbon} 3¢ 127.73¢] olefine methine carbon signal
ANA olFAZe] EAE FAsATE T I oxygenated
methine carbon signal(@c 83.30, 68.12)7} oxygenated quatemary
carbon(c 72.12)0] AZFQUTE. 8¢ 55.46~18.60 AfolollA T4
©] methine?} methylene signale- #Z3 + YRoH, &
28.74, 2624, 24.13, 1723, 17.02, 1655 2L 1627904 771¢]
methyl signale] A==} T3k §¢ 95.289) anomeric carbon
& HEst, FolA H123 methine % methylene carbon
signal(Sc 78.72, 78.40, 73.51, 70.68, 61.80Y% &3}l el
chemical shift=*E] glucopyranose® THEH UM, §, 6.29]
Al YERY anomeric proton®] coupling constant@ke] 8.0 Hz%)
MO ZRE] D-glucopyranose”} pATalsL S-S o 4= Sk
o] ATA 9 ) AE BlE] sk 2D-NMR
71W8E ©)8-5ATh gCOSY spectrum© ZHE, H-2(5, 4.11)°]
H-1a8,, 3.37), H-1b(3, 337) ¥ H-3(5, 337)% coupling®h-&:
gRlste, triterpene AFHS] HREZLRE el om. 7F H2
2 H-3%] coupling constantzkO ZH-E], H-29] puldke} H-3¢)
oS 22 BRISITE gHSQC spectrum® 5] 7+ proton
I carbon®] assignS 3I9le™, o] Higo g gHMBCE %
sto, 7t Aol AABAE BlEIh WA, D] anomeric
proton(6“ 6.29)°] C-28(3. 176.31)2] carboxyl”|9} cross peak
£ vERYo], T trlterpene Bl5tEof ester bond® A E o]
°‘3 = QIEATE ES, H-12, 5.52)7F C-13(5. 138.60),
C-11(8,. 23.72), C-18(3, 53.91) APolellA cross peak7} #E5
o}, olSZA%e] AXNE AAsIAE. w3k H29(, 1.38)°] C-
19(3. 72.12)9} cross peakZ H YO ZM 473 BFAO] £217]7)
C-199& & & 2iodrh webA, SlgtE 12 9 3 Bajs} o
SAY VY, 3709 #4715 7F pentacyclic triterpenoid BIG
AA 20,3B,190-trihydroxyurs-12-en-28-oic aciddl] @o] C-28H
of A Fxs gl =it ol9} e Ho|HE Fx
vlws] E A s 12 Arlak 289 EQ0|Fx Ra
H3E rosamutin®E A 5HATH
3} 2(white powder)= [o], %ol +22°15L TLCS)] 7Y
ANA #ZT A3 UV F5971 §120 10% ag. H,SOE 243}
D 7T Hepog BagQr), IRESE 74173460 cm™)
9 carbonyl(1766 cm™)e] 28718 7= Ao g FoIE) 3}
S 29 NMR datas rosamutin@32 )9} o1 52180930}
'H-NMR spectums VIwsiE Azl glhE 19) 2H 47171

FHYE Aow FHEYNOH, AEE oxygenated methylene
proton(8,, 3.69, 4.17)°] #ZE], methyl’} ksl Aoz
eIl BC-MNR spectrumell M= 3¢ 68.128] 4421717} Alek
4l 8c 2398914 methylene carbon signalo] #EE|RT},
3}, 8¢ 68.12914 oxygenated methylene carbon signalo] ¥
=513, methyl carbon signal”} 6711 #3 HAt} ole} 7+
A3E 3l 313HE 2= 3B,19oc,23-tr1hydroxyurs—l2-en 28-
oic acid®| 289 carboxyl”]9 D-glucopyranosyl”} ester A $t3F
WA 2 Gel=et oleh e volHe 397 vws
A st AE vl FajE Hol 9l
pedunculoside® F74 5}t
ool EelH triterpenoidSlFEE-L L 01 (Sanguisorba
alping)’= W TE(llex rotunda)'® 52 MEEA Ea] HIo
™, guolef2 ! &2 1 hyperlipidemia activity'® 5ol T3
ol Husle] gir). U:UJ, Triterpenoid S8HE% ursane 4]
9] terpenoid BRFE-L 2GR W TAPZ0lH 1510 Eeluo]
AR Zhgo] Wi | up glrh whebA vkt -
A 7 7 dem HEoR 2oli glrhs FoA w9le]
242 o8I E AARITA & F qdnh HoE ol

Al A
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w9 1S 80% MeOHTEHN R FE313, Holxl F2E
& EtOAc, n-BuOH ¥ H,02 87 F353tl. EtOAc 3
o i3] silica gel#} ODS column chromatographyE WHZE5}
o] 2%9] triterpenoid 3ES Beldlsith 4 g§¥ES 'H-H
gCOSY, gHMBC % gHSQCS} 742 2D-NMR7|HE xgsl
»HEd] dolElE #4981 rosamutin(l) E peduncloside(2)E
T35 A4s
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HAlR| 2

2 A= Har|ed - sk A oS dAE )
AB ey ABYAIATAE 9} =215 vlo)e1dl 21 A}

LSS MAYS)

HolM Adekes AHIZ SIS

Bk
rok

k!

1.Soka, T. (1985) In Dictionary of Chinese Drugs (lst ed.)
Shanghai Science Technology Shogakukan Press, Tokyo.

2. Kikuchi, M. (1973) Studies on the constituents of the flower
stalk of Petasites japonicus Maxim VII. on the components of
the volatile oil. Yakugaku Zasshi. 93, 123-126.

.Jung, E. B. and Shin, M. K. (1990) In HyangYakDaeSaJun (3rd
ed.), Young Lim Sa Press, Seoul.

(98]



424

vhdg . ukz)

R

T+ - S . o]:a];ﬁ

O Z A~

tTe Tt

qhen] - Ui - Wl

4. Yaoita, Y. and Kikuchi, M. (1994) Eremopetasidione a Nor-

sesquiterpenoid from the rhizomes of Petasites japonicus.
Phytochem. 37, 1765-1766.

5. Yaoita, Y. and Kikuchi, M. (1994) Petasiphenone a phenolic

compound from rhizomes of Petasites japonicus. Phytochem.
37, 1773-1774.

6. Yaoita, Y. and Kikuchi, M. (1994) Structures of six new

7

eremophilenolides from the rhizomes of Petasites japonicus.
Chem. Pharm. Bull 42, 1944-1947.

. Choi, O. B. (2002) Anti-allergic effects of Petasites japonicus.

Korean J. Food Nutr. 15, 382-385.

8.Jee, Y. H. and Lee, C. S. (1996) Pathological changes on rats

and mice fed with Petasites japonicus. Maxim. Korean J. Vet.
Res. 36, 417-428.

9.Zhong, J. 1., Xiang, Q. L. and Zi, M. L. (1993) Triterpenoids

from Sanguisorba alpina. Phytochem. 32, 155-159.

10. Nakatani, M., Miyazaki, Y., Iwashita, T., Naoki, H. and Hase,

11.

12.

T. (1989) Triterpenoids from llex rotunda fruits. Phytochem.
28, 1479-1482.

C. M. O, Amoros, M. and Girre, L. (1999)
Mechanism of antiviral activity of triterpenoid saponins.
Phytother. Res. 13, 323-328.

Jung, H. J, Nam, J. H.,, Choi, J,, Lee, K. T. and Park, H. J.
(2005) 19a-Hydroxyursane-Type triterpenoids: antinociceptive

Simoes,

anti-inflammatory principles of the roots of Rosa rugosa. Biol.
Pharm. Bull. 28, 101-104.

13. Jahromi, M. A., Gupta, M., Manickam, M., Ray, A. B. and

Chansouria, J. P. (1999) Hypolipidemic activity of pedunculoside
a constituent of flex doniana. Pharm. Biol. 37, 37-41.

14. Ohigashi, H., Takamura, H., Koshimizu, K., Tokuda, H. and

Tto, Y. (1986) Search for possible antitumor promoters by
inhibition ~ of  12-O-tetradecanoylphorbol-13-acetate-induce
Epstein-Barr virus activation; ursolic acid and oleanolic acid
from an antiinflamatory chinese medical plant, Glechoma
hederaceae L. Cancer Lett. 30, 143-151.

15. Jeong, T. S., Hwang, E. I, Lee, H. B, Lee, E. S., Kim, Y. K,,

Min, B. S., Bae, K. H,, Bok, S. H. and Kim, S. U. (1979)
Chitin synthase II inhibitory activity of ursolic acid, isolated
from Crataegus pinnatifida. Planta Med. 65, 261-263.

16. Liu, J. (1995) Pharmacology of oleanolic acid and ursolic acid.

J. Ethmopharmacol. 49, 57-68.

17. Mahato, S. B., Nandy, A. K. and Roy, G (1992) Triterpenoids.

Phytochem. 31, 2199-2249.

18. Yang, H. S., Chung, H,, Lee, C. K., Park, K. Y., Yokozawa, T.

and Oura, H. (1994) Ursolic acid inhibits aflatoxin Bl-induced
mutagenicity in a Salmonella assay system. Biol. Pharm. Bull.
17, 990-992.



