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Constituents of Sanguisorba hakusanensis Leaves

Won Jun Kwon, Wan Kyunn Whang and Il Hyuk Kim
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—The Constituents of Sanguisorba hakusanensis leaves (Rosaceae). of which the Roots have been
used as an astringent, hemostatics and antiphlogistics, were studied phytochemically. From water
fraction of the MeOH extract, gallic acid 3-O-p-D~(6-O-galloyl)-glucopyranoside(l), quercetin-3-0-8-D-
galactopyranoside(ll), quercetin-3-O-a-L-arabinopyranoside(ll and 238,190 23-tetrahydroxyurs-12-
en-28-oic acid 28-O-f-D-glucopyranoside(IV) were isolated by column chromatographic separation us-
mg Amber ite XAD-2, ODS—gel and Sephadex LH—ZO The structure of the these compounds were elu-

“Sanguisorba  hakusanensis, Rosaceae.

12-en-28-oic acid 28-0-f-D-glucopyranoside.
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¥ oF2]zHgo] o] Feixglon, B§ 23 tan-
nine] Bo|] $-4-8 Qo|& 273 #&&<] plasmin 9
AZHNE 710 B3 ellagic acid®} luteic acid?} &
HHojghz B g vR3lo], Qo|FAM £&l3t tan-
ning E7)o} 5319 stressoll tig ¢luligo) S7}1e)
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W, HETSe 23 tormentosolic ac1d(19—
dehydro-20-epi-ursolic acid)¥Jo] #H¥sYeH
1 FEAE A=A
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T2 sanguisorbigenin®l arabinose, glucose, a-
cetyl groupe] A¥s Qe Aoz FAIULH,
19699 InamoriS™ & S. officinalis®] ¥l Al
sangusorbigenin-3-o-D-glucoside& #3 B35}
=3

E 19719 Itiro5?e 3-O-a-L-arabinopyrano-

syl pomolic acid® 3-O-a-L-arabinopyranosyl 28-
O-B-D-glucopyranosyl pomolic acidg #2istd z
2} ziyu-glycoside I, 12 HH3IHA, X F741] A f A
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golg o] 8% 715E U S o] 85l Ay A4
4|2 A= pomolic acid¥€ ER3H 2 199113 Gesa
Reher®5 & S. minor2 3¢ 2749] triterpene? ¥2J
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3l z}2Z} 23-hydroxytormentic acid ester glu-
coside®} 23-hydroxytormentic acid¥& Blsle
o o]} 1992130l := S. officinalis Ba)* oA 3-O-a-1~
arabinopyranosyl-28-O-B-D-glucopyranosyl po-
molic acid, 3-O-a-L-arabinopyranosyl pomolic
acidE, 27194 betulinic acidg 22 ¥2 B89
I 19924 Dong-Liang ChengS®e 3,11-di-oxo~
19a-hydroxyurs-12en-28-oic acid 28-O-B-D-glu-
copyranosyl pomolic acidE £2] B3 at%ic}.
£% 199393 Zhong-Jian Jia®& S. alpina ¥e]ol]
A rosmutin-3-O-P-glucoside. 2-oxo-pomolic
acid B-D-glucopyranosyl ester, alpinic acid, 2a,
3B.190-trihydroxy-12-en-28-oic acid B-D-galac~
topyranosyl ester, alpinoside triterpene +Z&
713 5709 ANEAL n|REe 18719 RS Fe B
nsiglth. @9, LojEEE FHY tanning Yo
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lagitanning #el3l9 1 FZ7} 1,6-digalloyl-2,3-
(hexahydroxypolyphenoyl)-glucose$} 1-galloyl-2,
4~(hexahydroxydiphenoyl)-3.6-sanguisorboyl
glucosed& ¥ 22zt sanguiins H-1. sanguiins
H-2&8 %9¥3stn 2709 glucose residueg 71d di-
meric ellagitannin(2,3-hexahydroxydiphenoyl
glucose) ¥} sanguiins H-27} 289 24¢& asly
sanguiins H-32 ® 139 o™ £3§ sanguiin H-6*
= 23 £F 1983d Tanaka®?e S. of-
ficinalis %2l A Y22 F39] galloyl flavonol F=
A9 7-O-galloyl-(+)-catechin. 3-O-galloylpro-~
cyanidine B-3& ¥R 133 =d ol A8/ &
2l®l C-3 galloyl flavonol #=4] %t o}t C-7
galloyl flavonol =A% EAEL L= A 3132
o =% 6709 methyl glucoside gallate 2 gallic
acid glucoside gallate® & ®&] ¥ n3}4ch.
% 1984\d Nonaka$*& branched-chain sugar
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dozMe] AR Al S HrEstaat A dsel e
T-& AAlstent

alE e

AXE X 217] - A+2olE S hakusanensisS
19933 8¥ol xjz)atola shlale] HEEFEA 7A
4 AR ¥ JAARE A FAsted ARSSH A AHE-S
E27171%= Jasco DIP-370 (Polarimeter), Magna-
IR 750 Nicolet Co. (I.R.)., 240-XA Control
Equipment(Elemental analyzer), Cary-1 Vari-
an Co. (UV/VIS Spectrophotometer). Bruker
AM-200, Bruker AMX-500C'H-NMR. “C-NMR).
GC-MS/MS-DS. TSQ 700 (EI-MS) ¥ VG 70-
VSEQ (FAB-Mass)S-& A3t}

8 Y 2| - 38 43 800 gol MeOH 1218
Yol £8240lA 33 ke 253 F ItESstd o

Sanguisorbe hakysapenuis Leaves (800g)

extracted with hot MeOH
concentratad under vaccuus
BeOH_oxtract(300a) ’

suspended with HD
partitioned with ether

[ ]
RO fraction(3g)  FEther frection
‘[ehrosatogrephed with
Amberlite KAD~2 column

WO fr.  20x NeOH fr. 40x ILII fr. 60x IJI fr. ll-l])l fr.
(3.1g) (6.5g) 2.89)
aphed aphad | chromatographed
with Cus column with Cu» colum with Cu column
(nolvent:20xMe0R) | (sclvent:30uNelH) | (malvent:SOMMeCH)
chromatogrephed
with Sephadex
20
(solvent :EtOH)
[V 1 ¢ ,n- lu ’_l T I w
(340mg) (80ag) (22%0g) (40mg) (370mg)

Scheme I— The extraction and isolation of Compound 1,
II. III and IV from sanguisorba hakusanensis
Leaves.

249 MeOH 92 380 g& AUt

o7l FFHF 218 W1 AGEASIY YA oA
¥ A ether 312 33] BHEFE3} XA 53}
o HO A2 30gE ¥3.od o|Ag FA violeA
HFFAQl Amberlite XAD-22 column chroma-
tography(¢3 cmx120 cm, solvent : H,O—20%
MeOH — 40%MeOH — 60%MeOH — MeOH) 31
20%. 40%, 60%MeOH #+8 o 22E Z}z} 42 31 g,
5.5g 2.8 g& AUt (Scheme 1)

Compound 12| &2| - MeOH 94& Scheme I3}
Zro] 3jeldta] AL 20% MeOH #8 3.1g& ODS-
gel column chromatography(2cmx120cm sol-
vent : 20% MeOH)3lo FeClel Moz ==
232 A7 ol HOE AR S84 74Y
£ Compound I (340 mg)& ATt

Compound I : mp : 261~263°

Anal. Caled. for CoH;014 ¢ C, 46.97% H, 4.53%

Found : C. 47.00% H, 4.60%

{a}¥=-19.4° (c=0.48 in acetone)

IR(VEE ¢m™) : 3410(0H), 2950(CH). 1712(C=
0). 1621, 1459(C=C)

FAB-Mass(negative, m/z) * 4830M-H)", 331(M-
(galloyl+H))” 169(M-(galloyl+glc+H))", 'H-N-
MR(DMSO-d;, éppm) : 7.23(1H. d. J=1.5Hz, H~-
2). 7.14(1H. d. J=1.5Hz, H-6), 6.99(2H, s, gal-
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Table I— “C-NMR Spectral Data of Compound I-IV

Carbon No.
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CI

1196
1123
1458
140.0
1458
109.8

167.0
121.5
110.0
146.8
138.8
146.3
110.0
1674
102.8
73.6
75.7
69.5
4.2
63.2

C-1A
120.6
109.0
145.9
138.5
145.9
109.3

156.5
133.8
177.8
1615

99.0
164.5

93.8
156.6
104.2

121.4
115.5
145.1

48.8
116.3
122.3

102.2
71.5
73.5
68.2
76.1
60.5

C-III

156.5
1340
177.7
161.3

98.7
164.4

93.7
156.7
103.6

121.1
115.8
145.2
148.8
115.8
122.3

101.6
71.6
70.9
66.2
64.5

C-11, HIA

147.4
136.3
176.4
161.3
98.7
164.4
93.9
156.7
103.6

122.5
115.6
145.6
145.6
148.3
116.2
1205

C1v

47.6
69.0
78.4
437
48.0
i8.8
33.1
40.6
48.0
385
24.3
128.5
1394
42.2
29.2
26.2
48.6
54.5
722
42.2
26.8
37.8
66.7
144
17.6
17.6
248
171.
27.1
16.7

C-1. I1, 11T : DMSO~d¢s C-1V : pyridine-ds. C-IA, C-1IA. C-IIIA : aglycone of Compound I-1II

loyl H-2.6). 4.82(1H, d. J=7.5Hz, Glc anomeric
H-1"), 4.36(1H, dd. J=1.6. 11.6 Hz. glc H-6'), 4.33

Vol. 40. No. 3. 1996

(1H. dd. J=3.6. 11.6H z, glc H-6")
“C-NMR(DMSO-d,. 8ppm) : Table I
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Compound 1

H

Compound I

Compound 111

Compound 12] A8 — Compound I 30 mg
F#t 60% dioxane 5mi%} c-HCI 5 mIE 73l 80°
F8740)A 217 AT Bhg o) B E S}
& ¥ Ethyl acetateZ 33] #3319 AYs28 &
Sephadex LH-2022 column chromatography
(eluent : 10% MeOH)3td A aglycone 23S @
23, 2L Mixed Bed Resin TMD-8(Sigma) 2 &
A7 T BE3) Zo) TLC3 glucosedL #2135y
o YR-= BEAA EFF o] TMS3 G- C2
2] glucose)& #2lalyot.

Compound 19| aglycone — m.p. : 260~265°

IR(VEX cm™) : 3368(0OH), 1705(C=0), 1621(C
=C}, 1270, 1039(C-0O)

El-Mass(m/z) : 170(M"].
[M"-COOH]

'H-NMR(DMSO-d,, ppm) : 6.94(2H. s, H-2.6),
8.83(1H, s, 4-OH), 9.19(2H, s, 3.5-OH)

“C-NMR(DMSO-d,, 8ppm) : Table I

Compound 1II, I &3] - MeOH A~E
Scheme I3} 2o Mals}o] AL 40% MeOH £8 5.5

153(IM"-OH)), 125

g& ¥ thg TLCOIAM 270 spotE &2l3ta ODS-
gel column (63 cm X 100 cm, solvent : 30% MeOH)
7} Sephadex LH-20 column(¢3 cmX 100 cm. sol-
vent : EtOH)& ol chromatography3te] FeCl, %
Mg+HCloll 9491 2l3HE 270§ delsida EtOHZ
AAGs] F42] Compound I1(80 mg)¢t Com-
pound II1(225 mg)2 ATt

Compound I : mp : 229~239°

Anal. Caled. for C;HxOy, : C, 54.30% H, 4.34%

Found : C, 54.32% H, 4.37%

(a}F=-74.0° (c=0.48 in pyridine)

IR(vE cm™): 3438(OH). 1656(a.B unsatu-
rated C=0). 1508, 145%(aromatic C=C), 1087,
1031(glycosidic C-0)

El-Mass(m/z): 464(M*), 302(M-gall*, 273
(302-HCO)", 153, 137

UV(Ap, nm) -

MeOH : 360, 258
MeOH +NaOMe 1 410, 327, 262
MeOH +AIC]; : 400, 273
‘MeOH +AlCl,+HCl : 379, 265
MeOH +NaOAc : 420, 270

MeOH+NaOAc+HzBO; : 380, 260

'H-NMR(DMSO-4;, Sppm) : 12.64(1H, 5-OH),
7.68(1H. dd, J=1.9, 8.5 Hz, H-6"), 7.56(1H, d, J=
1.9Hz, H-2), 6.82(1H, d, J=85Hz, H-5), 641
(1H, 4, J=2.0 Hz, H-8), 6.21(1H, d, J=2.0Hz, B-
6). 5.83(1H, d. J="17.6 Hz, gal anomeric H-")’

3C-NMR(DMSO-d,, Sppm) : Table I

Compound Il : mp : 181~183°

Anal. Caled. for CyH 50y, : C. 54.30% H, 4.34%

Found : C, 54.32% H. 4.37%

(a)¥=-45.6" (c=1 in MeOH)

[R(0EE cm™) : 3424(OH), 1670(0.B unsaturated
C=0), 1614, 1515(aromatic C=C),

1073(glycosidic C-O)

FAB-Mass(m/z) : 433(M-HJ", 301(M-(ara+H))
UV{(A, nm) :

MeOH : 360, 258

MeOH +NaOMe 1 410, 327, 262
MeOH +AICl; 1 400, 273

]. Pharm. Soc. Korea
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HO™

HO. COO Gic
HO \
CH,OH
Compound IV
MeOH +AICl;+HC1 : 379, 265
MeOH+NaOAc 1 365, 270

MeOH+NaOAc+H,BO, : 380, 260

'H-NMR(DMSO-d,, Sppm): 12.66(1H, 5-OH),
7.67(1H, dd. J=1.8, 8.3Hz, H-6"), 7.52(1H, 4, J
=24Hz. H-2), 685(1H, d. J=8.5Hz, H-5).
6.42(1H, d, J=1.6Hz, H-8), 6.21(1H, d, J=1.6
Hz, H-6), 5.28(1H, d, J=5.1 Hz, ara anomeric
H-")

“C-NMR(DMSO-d,, 8ppm) : Table I

Compound II, INT2| AB}M8 - Compound IT 30
mgs} Compound IIT 40mge Z2 Had 60%
dioxane 5mi% cHCl 5mig 713 80° S84lA
X TEe whEAIZT RhgAE Mixed Bed Resin
TMD-8(H*-OH form, Sigma Co.) column®ll 24|
A 2470 ¥ CHCLE F23l9 CHCLEFE A%s
%% ¥ »2MAE Sephadex LH-2022 column
chromatography}s #4744 aglyconed Zt 15
mg, 25 mgdt}. =5 CHClAE ¥ 2Ae g Fa
2] TLC3 glucosed& HRIEH o™ dRE Az
AA BEI Zo] TMSI3Y G- CE o] %
galactose ¥ arabinose-2 &<l&i}.

Compound II, 1119} aglycone -

TR(vX® em™) : 3400(OH), 1680(0,B unsaturated
C=0), 1600, 1515(aromatic C=C)

EI-Mass(m/z): 302(M*), 273(M-HCO)"

'H-NMR(DMSO-d,. 8ppm) : 7.67(1H, d. J=2.2
Hz, H-2). 7.53(1H, dd, J=2.0, 8.5Hz, H6"),
6.89(1H, d, J=8.5Hz. H-5"). 6.41(1H. d. J=2.0
Hz, H-8), 6.19(1H, 4. J=2.0 Hz, H-6)

“C-NMR(DMSO-d;, Sppm) : Table I

Compound IVQ| H2| - MeOH 92E Scheme
13} Zho] Aalsted A2 60% MeOH 8 28g2
2 g TLCAA 27089 spotE ¥Ridtz ODS-gel

Vol. 40. No. 3. 1996

column chromatography(¢2 cmXx120 cm solvent

: 50% MeOH) 3l FeCl; ¥ Mg+HCI o o84d-& 1}
el 243 TLCAA d-H.SO2 #4Ad v 1
o 2 Jehlbe 84 & 2z A ol§ EtOH#
MeOHZ ARSI #4434 Compound (40
mg) ¢ 4383243 Compound V(370 mg)& 4
=3

Compound IV : mp : 230~231°

Anal. Caled. for C3Hg0; & C, 60.73% H, 8.91%

Found : C, 60.47% H, 8.63%

(a)¥=+11.2° (c=1.01 in MeOH)

IR(VXE cm™) : 3417(0H), 2933(CH), 1740
(ester), 1649(C=C), 1466, 1396(CH3), 1087 (gly
cosidic C-O)

FAB-Mass(negative, m/z): 665 (M-HJ"
503(M-(glc+H))", 457(M-(glc+ COOH+H))

'H-NMR (pyridine-d;, 8ppm) : 6.23(1H, d, J=7.6
Hz, glc anomeric H), 5.49(1H, brs, 12-olefinic H),
4.24(1H, m, 2B-H). 4.17(1H, 4. J=9.9Hz, 3a-H),
3.04(1H, dt, J=1.7. 44, 13.4 Hz, 160-H), 2.91(1H,
brs, 188-H), 1.59, 1.36, 1.22, 1.13, 1.07(each 3H,
s. angular CHy. 1.05(3H. d. J=6.7 Hz, 30-CH)

BC-NMR (pyridine-ds, ppm): Table I

AN X Df

Compound I ~ Compound I mp 261~263°¢!
g3l 2gd Batg FeCleol 34& vehds IR
spectrum< 3410 cm oM 2@ OHY] ¥ band%}
2950 cm™l4 C-H. 1712cm™A C=0, 1621,
1459 cm™llA C=C9 Z¥ FFE uvehiol
phenold EAZR FAEHY o o] 24 & 1lrEs)
318 glucose R gallic acid& &% 4= AUt

'"H-NMR spectrum-& aromatic regionoi4 2Hol
s3sh= 1709 singlet ¥ J=1.5Hz%! meta cou-
pling 3t3 1= 2709} doublet”} 2= 31 aliphatic
region?! 84.82 ppmIA glucose®} anomeric pro-
ton°] J=7.6Hz9 doubletZ UElYZ 84.36 %
4.33 ppmelA glucose®l H-6 oxymethylene pro-
ton®] Z+z+ double doublet2 2 el 351 ppm
oA} t}<=9] methine protonc] HAEDZE Com-
pound 12 1 mole®] glucose®l 2 mole9] gallic acid
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7} AgE] e BER2 34 ¢ U olek 22
Z2e o] 3}1§H2 9] negative FAB-mass spectrum
9] g4l 23l FHE F UMt F (M-Hlionel
m/z 483904 YEhti 71914 galloyl moiety”} E
oA jon peak’t} m/z 331014 BEEHT A7)
glucose”t E516] A ion peak’t m/z 169914
Uehd& 2 = Uit

%3 IR spectrum®l A ester ¥ COOHeIA 711
¥ &< band?t 27 YEhbE A o2 Kol 1 moled
gallic acid® glucose®} ester AgtEo] glom 1y
2] 1 mole€ glucosest glycosidic bond& ©]F i 9}
& 3R At

ojs} e AN S 'H-NMROA glucose®] H-6
methylene proton®] 84.36 2 4.33 ppmoE AA%
ol 55o] Y= Ao 2 gallic acidE glucosed)
6 OHeF A#=o] a8 ¢ + 29 glucosed
1 OHQP gallic acid®] 391 OH*= glycoside A%Hst
&g FAE 7 U F gallic acid®] H-2 ¥
H-6 protong] chemical shift gte] A= T2 A9
A Yepta glew 2 99 glycoside A gallic
acid®] 49 OHell Agsx) &1 30 OHS A¥=
UEE U T UM

ojs} e AN o] BFES “C-NMR spec-
trumel = FHE 5 U F glucosed] anom-
eric carbon % 6% carbon?| chemical shift gk 2
7} §102.8 2 63.2 ppmoilA] UEE R o2 A o]¢t
28 gt gallic acid 3—O—glucoside—°4 6ol & s
9] gallic acid7} 2% =] A& vl Yot

aegls DEPT 135°pectrumielA 97)9] SP°
carbon signal® 8% F AU: 120 ppm~180
ppm Atelg] ~COOH. -COO-, galloyl C-1, C-3, C-
5. C-4% aglyconed) C-1, C-3, C-5. C-49)} signal®}
BEEA ol T8 FAFHA Elo] =Y.

%3 glucosest 2 mole9] gallic acid®l Z#HAE
AARs7) Hste) 'H-'H COSY 2 “C-'H COSY
spectrum® %% proton ¥ carbon® HALEAIA HH
glucose?] C-2¥3%} couplingdtz U+ C-1H9] car-
bon ¥ proton® glucose C-621 carbon¥} proton®]
A4 shiftdle RCZ Ho} gallic acid 2827}
hexose C-1 2 C-6°ll g4 UL IF UYL &
3] meta coupling3h= 2709} protono] #EHE=HL
2 yol 1819 gallic acide 3-OH Z¥sd 1L

< Fle # AT 182 ester2 S ¢ AN
=3

£ AHrEsisie] dojR aglycone®] IR spec-
trumellA] 3368 cm™¢] OH, 1705 ecm™] C=0, 1270
cm oM C-Ocll 9@ F+uig JEhhen EI-
Mass spectrumolME m/z 170914 molecular ion.
153 ¢ 125914 OH ¥ COOH’} ¥=¥ fragment
ion peak& #AT 5 9o aglyconed gallic acid=
ZA8go8 'H-NMR spectrumel A& 86.94 ppm
ol H-2,6904 #a#lidhs 2HE) singlet€ #33A
o0y, “C-NMR spectrumoll A= 8145.9(2C). 1384,
200.9. 109.3(2C) ppm2] 6709 carbon signal¥}
COOHS$] carbon signal®] 8168.0 ppmellA] #A844
o} w2bA aglycone mp 260~265°¢ C:HsOs
gallic acid® ®2 Compound I1& mp 261~263",
CoHyO12! gallic acid 3-O-B-D-(6™-O-galloyl)-
glucopyranoside #'2 434}

Compound II — Compound Il mp 229~239°9]
Baag o2 Mg+HCl dhg-oA el IR spec-
trumol|A] 3438 cm™e A OH, 1656 cm ™4l OH, @,
B-unsaturated C=0, 1508, 1459 cm™ A aro-
matic C=C, 1087, 1031 cm "4 glycosidic C-O 7
Q&= e F5 A3 e 9o flavonoid glyco-
sideZ FA3l9ir}.

UV spectrum™ o4+ band 1o} 360 nmelA ¥
g Yehllz2 3-hydroxy substituted flavonol
FEAZ 3 5 YA shift A2 NaOMeS
7}90& ™ band I°] 50 nm bathochromic shift &
intensity7} 71822 C-4" $1X 9l OH7}, 327 nm
oA A 2g F5ui7 7122 C-Toll OH7F ERgs
FAslg e NaOAcE 713& @ band II7} 258
nmolA 270 nmE shiftdhs Re=g Ho} C-79] OH
= free?] OHYE FA3ch =3 AICLA o3
band 10} 40 nm 33 shiftstge=g C-5 OHY}
ZA3LL C-6+= oxygenation® 2] &L Ao g F23}
932, NaOAc+H;BO;E 71& o band I°] 20 nm
A3 shift 322 -OH7} ortho-dihydroxy po-
sitiono.Z EAJstn USE Uit oj2le A=
quercetin type®] glycosideZ $33}slon, 3L 4
7HeRE) sl EEH TLC 2 GCE vludg Ax
galactosed) & #13At

ElMass*I A m/z 4641~ molecular ion peak?t
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#EEUD hexose’t BFE m/z 3029 fragment
ion peak$ retro-Diels Alder fragmentation®of ¢
% m/z 153, 137 fragment ion peak’} $&HERL
2 ¥o} quercetin X ¥ol hexose’} 2¢EUSL ¢
T AR

'H-NMR spectrumolME 37.68 ppme] dd(J=
1.9, 8 5Hz)& H-6 2, 87.56 ppme| dUJ=1.9Hz)E
H-2 2, 56.82 ppm2] d(J=8.5 Hz)& H-52 343l
onj =3 86.41 ppm Z 6.21 ppm2 doublet, J=2.0
HzgA] H-8, H-6°| metz—coupling 313 U3& ¢ &+
Ao 8538 ppmoiA galactose anomeric pro-
tono] J=7.6 Hz9] doublet signal® Ueldear ¢
o] BAUPL & 4 AR ®C-NMR spectrum™ * 2
DEPT 135° spectrumeliA = C-37} 133.8 ppmeilA 1t
EREz C-371 A@Ho AL ¢ F Aen 1778
ppmlA carbonylZ]o] 9§ signald& EI3ATH
ol4re] A2 quercetin® galactose?t A= =
B2 FA39 3 AeEaste] Jojzl aglycones)
B4 A3 IR spectrumolA 3300 cm™e] OH.
1655¢] C=0, 1610, 1550, 1505%] C=C &#d& Y
Elf$l3L, EI-Mass spectrum@Xl m/z 302¢] molec-
ular ion peakE #&¥ 4 ATt

E§ 'H-NMR spectrumol| ] 87,57, 7.41 R 6.92
ppmolA B-ring®} 6', 2° & 5'9] proton signal& &
6.40 ppmoiA] H-69] proton signal& #3& 4 U
o},

w2tA aglycone® mp 292~293°¢1 CsH,y O
quercetin®™ ¥ *®0]1 Compound II¥ mp 229~
239°9] CyHx012!  quercetin-3-O-$-D-galac-
topyranoside® Z hyperosideZ 54 3it}.

Compound III - Compound III& mp 181~183°
o] AP o Mg+HCI 98l WAfolw IR spec-
trumel A 3424 emolA QH, 1670 cm™olA B
unsaturated C=0. 1614.1515 cm "I+ aromatic
C=C. 1073 cm oA glycosidic C-Odll 7)¢lsh= 7
g F5dlE Jell T 9o flavonoid glycoside® F-
A&t

UV spectrum®™ ol A% band o} 360 nmollA &
& el 22 3-hydroxy substituted flavonol
FEAZ 348 = AU shift Ak NaOMeE 7+
3% ™ band I°] 50 nm bathochromic shift 31 in-
tensity7F 718122 C4" $§Alol OH7}. 327 nmollA
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NZE F5u7t 47122 C-79 OH7F EAHEE 54
&3 2™ NaOAcE 718& i band II7} 258 nmefiA
270 nmZ shiftdh= Ao ¥o}l C-7¢] OHY freed}
OHY & F4sitt. =8 AICL <3 band 1o} 40
nm 393 shiftd} e =2 C-5 OH/ EAske 2o
2 32395, NaOAc+H;BO:& 788w band Io|
20 nm %93 shift 3282 -OH7} ortho-dihydroxy
position®Z ZA3}1 ULS Aottt olHE AR
quercetin type®} glycoside® 431t}

Negative FAB-Massol4] m/z 43314 (M-HJ'9]
ion peak’t #==gen], m/z 301914 pentose’t
g2te fragment ion peak& #EE 4 AU

'H-NMR spectrumol = 87.67 ppm®] dd(J=
1.8, 8.3Hz)E H-6 2, 7.52ppm® d(J=24Hz)&
H-2 2, 6.85ppm9 d(J=85Hz)& H-52 as-
signment 35129, =& 86.42, 6.21 ppm< doub-
let signal® J=1.6Hz2A4 H-8, H-6°] meta-cou-
plingdt Y&E ¢ F URe™ 8§5.28 ppmollA
arabinose anomeric proton©l J=5.1Hz¢% doub-
let signal2 JebFo g4 Zo] AP & + AN
o},

*C-NMR spectrum® *%@ DEPT 135° spectrum
AME C-37} 133.9 ppmolAl Uehinz C-37} 2@
5ol 182 & + slem 177.7 ppmelA carbonyl”]
o 9% signalg #<lstyc).

olAte] AM}E quercetinl arabinose’t ZHH B
A2 s WrhrRdsta Yol aglycones Zt
F 717184 & B3l vxd A3 Compound 119
aglyconed! quercetin®™ ®*®'# U Flayn
olg? BRE HFH o] TLC E GCE AAsld 3
< arabinosed€ #91&rt. wetAd Compound
I+ mp 181~183" CyxpH«Ou. ¢ quercetin-3-O-
a-L-arabinopyranoside™ & avicularin®.2 $43}
Hch

Compound IV - Compound IV mp 230~231°
o} B4 AH 02 Liebermann-Buchard ¥+-§ %
Molisch ¥Hg-ollAl 44ol® IR spectrum& 3417
cm 'ollA 43 OHS) F4ths} 1740 cm oA} ester2
A5 40 282 1649 cm'olA double bond
9 1087 cm' ' A glycosidic C-O°ll 71918 = 28 &
7} Udehbs Ao 2 Ho} saponinAl APER F
AERA} of 3822 'H-NMR spectrume BH §
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1.07, 1.13, 1.22, 1.36 ¥ 1.59 ppmoilA 5749} an-
gular methyl7]9} singlet signalS°] vehtd 1.05
ppmolA J=6.7 Hz2] methyl double signale] e}
U= 22 Hotursane] saponin® 2 FAH.

%3 BC-NMR ¥ DEPT 135° spectrum®ilA] 77§
9] quatenary carbon, 971] methylene carbong&
B F A ow, urs-12-enA F4 F C-12 %
139 71918= signalel ZHzb §128.26 ¥ 139.19
ppmoll Al Yebt} ursane?] saponing& #A¥ 4
il =% 8176.86 ppmelA ester carbonyl car-
bono] YeR} 60~100 ppm AtelolA acylation®
glucosel 7]21€ signal®lel 3ht9] oxymethylene
carbon®] signal®] 866.46 ppmolA dhte] ox-
ygenated quaternary carbon signal®] 72.52 ppm,
2719 oxygenated methine carbon signal®] 868.81
% 78.84 ppmelAl 22k iBhbs A0 ot o] shit
B & tetrahydroxyurs-12-en-28-oic acid9] C-28¢]
glucose7} ester 2R AFEE FHHUG. o]9 2
L& 274 o] B3FEY negative FAB-mass spec-
trum& 298 (M-H) ion®l m/z 665914 e}
16271 249 ion®) m/z 5039 Abase peak= Jel}
= ez 8%+ UV

3 4719l OHY] F 3htel OHZIE A-ring®l C4
AA(C-23 B 24)9, quatenary carbondl] AHE
OHE C-19 91Xl 2%8 Aoz A4=d. & 'H-
NMR spectrumellA] 19e-hydroxy ursolic acid #%
Ao EAHoz Jehl:= H-18 protonel 2.91
ppmolA singlet2 e E¥ H-16 protono] 8
3.04 ppm°lA double triplet(J=1.7, 44, 134 Hz2)E
Yeh= Aed F9E 4+ AU E 71 high field
oA veh= 814.22 ppme C-24 methyl signaloll
71418 signale)7] dEe] C-48 A€ CHLOH 7|=
C-23 91A)ell 9188 4= AUAUCh E3H AR A
3} C-59 chemical shift7} 848.50 ppmeliA viep)=
Reg wo} C-3p YAl 3h}e] OHY17F Agslol A
3 U] shte] OH7|E C-20 ¢ixio] A= Qe
Aoz 235en 'H-NMR spectrumelr H-3
protonll 7]¢1€ signal®] 4.17 ppmell A J=9.9 Hz9]
doublet® uvEh}n H-2 signal84.24 ppmellA
multiplete2 Jeez C2 ¢ C-3d4 ALY
methine protonE< M2 axial-axial couplingg 3}
2 2™ o2 “C-NMR spectrum datasl J544

= 39Y 4 U

oldel A7jEAzTe BUXETOE nmajel
Compound IVE CuHsOngl 2a.3p.19a 23-
tetrahydroxyurs-12-en-28-oic acid 28-O-B-D-
glucopyranoyl ester % Nigaichigoside F122 g2l
A

i =

SRl RS BN F28 4, YA
2 AHE T g AR S 719489 el it
Q0]F9 d& S1%ld MeOHZ 523 F 1 d2&
H,0d 8€A# etherZ YA ¥ ¥ Amberlite XAD-
2, ODS-gel, Sephadex LH-2022 column chro-
matography 3lod 20% MeOH ¥4 Com-
pound I, 40% MeOH &4 Compound II %
111, 60% MeOH #3844 Compound III¢} IVE ¥
23ttt

ol 4% B ol3%H E4 % 'H-NMR,
“C-NMR, 'H-'H COSY, “C-'H COSY. IR, Mass
5 17184 228 83 B85 go] ¥ $43
ek,

Compound I mp 261~263, CpHx014 tan-
ninS.2A gallic acid 3-O-B-D-(6"-O-galloyl)-glu-
copyranoside, Compound II+ mp 229~2390, C
2aHx012%} flavonol¥fFH2AM quercetin-3-O-f-D-
galactopyranoside©}®}, Compound III= mp 181~
183, CyuH 01l flavonol ¥@M=A4 quercetin-3-
O-o-L-arabinopyranocside, Compound Ve mp
230~231°, CaHs0112 saponinti M4 20,38,
19c.23-tetrahydroxyurs-12-en-28-oic acid 28-O-
B-D-glucopyranosideZ ztz} &<l SA3519c}.

ZAQ aha

2 Aol 288 A8 ¥ AR Ngd T4
Ble] 4702 399 Ao A=yt
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