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7171 R ANk NMR 2HEHLS Varian Inova AS 400
(Varian, USA)2. 2, IR ~HEHL Spectrum One(Perkin-Elmer,
USA)C 2, polarimeter= P-1010JASCO, Japan)2 =, EI/MS+=
IMSAX 505-WA(JEOL, Japam)® =743}t HPLCE LC-
10AT(Shimadzn, Japan)®, S+E% -2 Fisher-John’s Meting
Point Apparatus(Fisher Scientific, USAYS AME-3l) S431%3L,
PR ATl Column chromatography-8- silica gel Kiesel
gel 60(Merck, GermanyyS octadecylsilica gel(ODS)2 LiChroprep
RP-18Merck, Germany)S A3l TLCE Kieselgel 60
Fﬁ49]' RP-18 F2545§' }‘]”%6‘}93\1, /Ra]féoﬂ o]%é;} 2= }‘] 91]:“8‘ l‘f‘
FAIkE ARSBIAT

AEAIR. R AopAoA i) &
BRI, FEAZ(KHU0219= As|tigka
sjshae] Haks|o] gt}

gA4EZY 7 ¢ SvEY. igx
MeOH &4 (15 X2y 7i8le] A2oM 312 537
HR 2 AFBIATE Fojl ARG 45°CellA
FEEL B2 D ethyl acetate(BtOAc, 2 IX2)2 ) =3}
Al n-butanol(n-BuOH, 2 IX2)E Huj FZ3}

H=>= 0O

gom, B2
Ak 2+ 22 29 E3E3le] EtOACE-E(50 g), n-BuOH 3

(76 g) 2 EFF130g)S LU

SFE 19] ¥, Ei0Ac FEEEFEAE)S silica gel column
(P9X20cm) chromatography(n-hexane : EtOAc=7:1—>5:1—
3:1-1: D8 AASk] 23719 E2E(EAEI-EAE23)S AT
1 % BAE3(997 mg) ¥3-& silica gel column chromatography
(c.c., n-hexane : EtOAc=40:1—30:1, ®5.5X 11 cm)s}e] 1270
o] REE(EAE3-1~EAE3-12)2 AL, EAE3-6(46 mgyS THA]
ODS c.c.MeOH: H,0=35:1, ®3.8X9cm)E A3l 3E
1(EAE3-6-7, 21 mg)yS 22515tk
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Fig. 1. Chemical structures of triterpenoids from the flower of
Erigeron annuus L.

3% 1 White powder(CHCL-MeOH), mp 125-126°C,
EUMS m/z: 424(M*), 218; o, +96.0° (¢c=0.7, CHCL); IR,
(CHCl,, cm™) 1715, 1385, 1370; 'H-NMR(400 MHz, CDCL,
8) 5.13(1H, dd, /=40, 32 Hz, H-12), LO73H, s, H-23),
1.O6(6H, s, H-25, 27), 1.06(3H, d, J=6.8 Hz, H-29), 1.03
(6H, s, H-24, 26), 0.88(3H, d, J=68 Hz, H-30), 0.79QH,
s, H-28); “C-NMR(100 MHz, CDCl,, §.) 216.5(C-3), 139.6
(C-13), 124.1(C-12), 59.1(C-18), 55.3(C-5), 46.9(C-9), 42.3(C-
14), 41.5(C-22), 40.0(C-8), 39.7(C-19), 39.6(C-20), 39.5(C-1),
36.7(C-10), 34.3(C-2), 33.8(C-17), 32.5(C-7), 32.0(C-21),
204(C-4), 288(C-28), 28.1(C-15), 26.6(C-23), 23.7(C-16),
23.6(C-27), 23.6(C-29), 21.5(C-24), 21.4(C-30), 19.7(C-6),
16.9(C-1). 16.9(C-26). 15.5(C-25).

SIHE 29} 39 Eal. EAE6(764 mg) 8L silica gel c..
(n-hexane : EtOAc=10: I, ®4.5x16cm)dte] 10719 £ E
(EAEG-1~EAF6-10yS 91913, EAE6-5(456 mg)E THA] silica
gel c.c.(n-hexane : EtOAc: MeOH=70:1:1, ®3.5X 15 cm)5}]
11709] E3E-(BAE6-5-1~-EAE6-5-11yS 93101, 7 2 EAE6-
54217 mg)E ODS c.c.MeOH:H,0=10:1-20:1—30:1,
35X 13 ecm)E GA|8le] EAE6-5-4-9(103 mg)E #2513 t).

AIE. BAE6-5-4-925 mg)ZHE HPLCE o)8si] 31488
ek a8 ZHS Lona 5u C(250X4.6 mm)yS AR
BN, ©15AC 24 MeOH : H,O(30: 9] &r) %348 A&
3t £&359T 752 10miminl E sl A&ETE
refractive index detector(RID-10A, Shimadzu, Japan)® AM8-sh
S}, o] A3t retention timeo] ZHzE 265 309} 288 5739

-

Al F19] peak’} BEHIACE 7 peakE WHE BF & & 7
3t FEste] 3E 2EAE6-5-4-9-1, 10mg)¢t 35HE 3
(EAE6-5-4-92, 6 mg)yS E2) 3Tt

33HE 2: White powder(CHCI,-MeOH), mp 183-184°C,
EUMS m/fz 426(M"), 218; {od, +88.0 (c=04, CHCL); IR,
(CHCL, em™) 3320, 1645, 'H-NMR(400 MHz, CDCl, d)
521(1H, dd, J=4.0, 40 Hz, H-12), 3.44(1H, dd, J=100,
6.0 Hz, H-3), 1.08(3H, s, H-27), 1.023H, s, H-26), 1.00
(3H, s, H-23), 098(3H, s, H-25), 0.903H, d, J=64 Hz,
H-30), 0.81(6H, s, H-24, 28), 0.81(3H, d, J=64 Hz, H-29),
PC.NMR(100 MHz, CDCl,, 8. 139.3(C-13), 124.4(C-12),
77.6(C-3), 58.8(C-18), 55.3(C-5), 47.6(C-9), 41.9(C-14), 414
(C-22), 39.9(C-8), 39.4(C-20), 39.5(C-19), 39.00(C-4), 38.8(C-
1), 36.7(C-10), 33.6(C-17), 32.9(C-7), 31.1(C-21), 29.6(C-15),
28.6(C-28), 28.4(C-23), 27.9(C-2), 26.5(C-16), 23.24(C-27), 23.1
(C-29), 21.2(C-30), 184(C-6), 17.4(C-11), 16.7(C-26), 15.6(C-
25), 15.6(C-24).

3l3tE 3: White powder(CHCL-MeOH), mp 193-194°C,
EUMS m/z. 426(M"), 218; [o], +89.0 (c=03, CHCL); IR,
(CHCL, cm™ 3300, 1663; 'H-NMR(400 MHz, CDClL, 9)
525(1H, dd, /=40, 40 Hz, H-12), 3.52(1H, m, H-3),
1.22(3H, s, H-27), 1.00(3H, s, H-26), 0.96(3H, s, H-23),
0.94(3H, s, H-25), 0.87(6H, s, H-29, 30), 0.82(3H, s, H-28),
0.77(3H, s, H-24); “C-NMR(100 MHz, CDCl,, §.) 144.6(C-
13), 121.8(C-12), 77.6(C-3), 55.3(C-5), 47.6(C-9), 47.1(C-18),
46.6(C-19), 41.5(C-14), 39.0(C-4), 39.0(C-8), 38.7(C-1), 37.0
(C-22), 36.8(C-10), 34.5(C-21), 33.1(C-29), 32.6(C-7), 32.3(C-
17), 30.8(C-20), 28.4(C-28), 28.2(C-23), 26.8(C-2), 26.8(C-
16), 26.1(C-15), 25.8(C-27), 23.4(C-30), 23.5(C-11), 18.4(C-
6), 16.7(C-26), 15.4(C-25), 15.4(C-24).

A7 o o8

EEale] e EEHE AU EtOAc EE S silica gel
column chromatography % ODS column chromatography =
AAlEt] BekE 1S RIS, sjkE 20 3] e £E
EAE6-5-4-95 A3t

FFE 12 M) BuEA THANMR SHEHA 3513
(1H, dd)®] signalZFE olefinic methine protons #= & 4
USRI, 82.57~81.000141 2] methylene?} methine proton
signal & &g 4= Atk T3 1LO7(3H, s), 1.06(6H, s),
LO3(6H, s) ¥ 0.793H, s)ollAl 6719 singlet, 1.06(3H, d)Z
0.88(3H, d)ollA] 2782} doublet methyl proton signals 213}
At oA SE 12 olF4% VIS 7ED pentacyclic
teriterpenoid & F74 = AT}

BC-NMR Z#HEHoX Bk 307He] ¥ signale] E914]
Aom, 21650914 ketone signal®] = A} §139.612
812410904 1718} o152 RIS, 859.14~816.89 Ato]
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oA th2] methine’} methylene signals ¥ ¢ U3l oH,
528.82, 26.64, 23.60, 23.60, 21.57, 2145, 16.89 2 15.50°]
A1 809} methyl signalol #ZHATH Wt IFE 12
doublet methyl”] 270} singlet methyl”] 670 & 7}7 ursane
Z79] teriterpencid RMECITE RS FHY 4 AUt o]
9} 72 ARES TFSI NMR spectrums B3k 43 31
3= 12 pentacyclic triterpenoid?] o-amyrin®] 3% hydroxyl
717} Akelsled ketone”? 17t AE o-amyrenone®E ST

$H¥H, EAE6-54-9(1032mg)= thin layer chromatography
(TLC) 7ol @ &2 = FHo] NMR AHERS 45
£ 235 vl sikEo] EFFY e AS ¢ F Ak o
24 HPLCE ©l83ld s 9 WHieA A s o=
retention time®] ZFZ} 268 3029} 28% 57%%] peakE Hol:=
E2s B3l SPE 2 ¢ 32 sk

SI3HE 2= M9 B2 3RE I(o-amyrenone)® 'H-,
BC-NMR 2HE8]S vl Ax) 33HE 19 33 ketoneo
g Bz FHHUY. &, 'H-NMR S ERHA s9HE
1o4= Ro]A 28T oxygenated methine proton signal®]
344(1H, dd)olM #FHCw, "CNMR 2HERA
8216.59] ketone signalo] AREFE thal §77.5690141 oxygenated
methine carbon®| YZAFITE wEA IFE 2= ursaneA]
o-amyrin® 2 43¢0

3E 32 M BUR 'H.NMR SHEHIM §525(1H,
dd)e] signal=FE] olefinic methine proton® §3.52(1H, dd)¢]
signal 2 58] oxygenated methine protons <18l LI
82.03~81.02914 t}5=9] methylene>} methine proton signalS
Eelsld L, 81.22(3H, s), 1.00(H, s), 0.96(3H, s), 0.94(3H,
s), 0.87(6H, s), 0.82(6H, s) 2 0.77H, s)°1* 8709] singlet
methyl proton signalS FRISIATE o3 methyl”] 9]
coupling FEl= SFE 295 T2 GO =E IPE 32
ursane?h= RS FAE 7RG vk Ag & 4 AUk

BCNMR 2 EoM ghag 30709 B4 signalo] E%1E
em, 3144.609 5121.80914 7] olFAH, §77.56004 1
702] oxygenated methine signalS <213t} FEIF §33.08,
28.35, 28.21, 25.81, 23.43, 16.66, 1539 = 153914 &)
methyl signalo] #5E A0} =8 DEPT 2~HEHON 37 4
7t S, 45 ' TR Q1 AS g1 4 s ofebA 3
e 32 A Bl methyl”]9] coupling HElS} 3 - 45 A
o] JfE u}Fo] oleanane FAHolEHE AL & ¢ ALt 3
e 32 TR iz 93 singlet methyl”] $HE 7}
A 3 Al hydroxyl?] 7 B-ZA &3 oleanane =24 ¢
pentacyclic teriterpenoid?! B-amyrin® 2 FA 3} TH

oo H2|¥ triterpencid SFEE-Z Isodon japonicus HY
S} Alibertia macrophylla” 53 2+ 2EolA £, BI=S)
oy MFzAME A EEHATY. € o-amyrind B-

amyrin® H2 7RSS dslATle 849 Bi € b 9l
2 g Ykl wile- g4A 78 & vk HollA, gz
Zyo o]lg7Fs e AL Utk S o AdelA &
H 3%9] triterpencid®} 523 FAL 712l ursolic acid}
oleanolic acidollA] &t B FHFO o] HHALZA o]
o} GAlE S0 AL AEY Ut IS Aoz Eoh

HAle =

B A3 EIEA vl o 2 =AY ¢
FATAEARI ESY) A EUARITAE A A deke At
Z FYHALR-
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Development of Biologically Active Compounds from Edible Plant Sources XIII. Isolation of Triterpenoids
from the Flower of Erigeron annuus L.

Dong-Hyun Kim, Sung Je Jung, Myun-Ho Bang, In-Sik Chung, Sung-Hoon Kim', Byoung-Mog Kwon?, Dae-Keun
Kim®, Mi-Hyun Park’ and Nam-In Baek* (Graduate School of Biotechnology & Plant Metabolism Reserch Center;
'Graduate School of East-West Medical Science, Kyung Hee University, Suwon, 449-701; *Korea Research Institute
of Bioscience and Biotechnology, KIST, Taejon 305-333; *Department of Pharmacy, Woosuk University, Jeunbuk 565-
701; *Erom Life Co. Ltd., Seoul 135-825, Korea)

Abstract: The flower of Erigeron annuus L. was extracted with 80% aqueous MeOH, and the concentrated extract
was partitioned with EtOAc, n-BuOH and H,O, successively. From the EtOAc fraction, three compounds were
isolated through the repeated silica gel, ODS column and high performance liquid chromatographies. From the result
of physico-chemical data including NMR, MS and IR, the chemical structures of the compounds were determined

as o-amyrenone, o-amyrin and B-amyrin. These three compounds were isolated for the first time from the flower of
Erigeron annuus L.
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