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Flavonol Glycoside from the Aerial
Part of Filipendula Formosa

Wan Kyunn Whang, Inhye Ham, Hwan Kil Sung* and Moo Taek Lee

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
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Abstract— As one of the serial studies on the specific and indigenous plants of Mt. Chiri the constituents
of aerial part from Filipendula formosa (Rosaceae) were investigated. From of the MeOH extract, five flavonol
glycosides, kaempfero-3-O-f-D-galactopyranoside, quercetin-3-O-B-D-galactopyranoside, quercetin-3-O-
o-L-thamopyranosyl (1—6)-B-D-galactopyranoside, kaempferot-3-O-o-L-rhamnopyranosy! (1—6)-B-D-ga-
lactopyranoside and quercetin-7-O-f-D-glucopyranosy}-3-O-f-D-galactopyranoside were isolated by co-
lumn chromatographic separation using Amberlite XAD-2 and Sephadex LH-20, and identified physico-

chemical evidences (IR, FAB-Mass, 'H, "C-NMR).

Keywords [ ] Filipendula formosa, Rosaceae, flavonol glycoside, kaempferol-3-O-B-D-galactopyranoside.
quercetin-3-O-B-D-galactopyranoside, ~ quercetin-3-O-a-L-rhamopyranosyl(1—6)-B-D-galactopyranoside,
kaempferol-3-O-a-L-rhamnopyranosyl (1—6)-B-D-galactopyranoside and quercetin-7-O-B-D-gluco-

pyranosy3-O-B-D-galatopyranoside.

2|2 el 2] = (Filipendula formosa, Rosaceae) A&
A Bqtoln] wadRaoA Aeke thdzxzA 27
o] HiL Aom ZzAolt}, QL AHo] Wl JgES
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FHo| el 48S 29 HEZE Filipendula gla-
berrima| A Yeo°] monotropitin, (+)-catechin 2
B-sitosterol-3-O-B-D-glucopyranoside$-& %-2|X 31
at9.em? ol9lel salycilate, phenol, flavonoid 2
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st o 2 Aeldled flavonoiddl AEE 53 L
st on e T2 4% 77184 S Sl
quercetin-3-O-B-D-galactopyranoside, kaempfe-
rol-3-O-B-D-galactopyranoside, quercetin-3-O-o-
L-rhamnopyranosyl(1—6)-B-D-galactopyranoside,
kaempferol-3-O-o-L-rhamnopyranosyl(1—6)-B-D-
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galactopyra-noside ¥ quercetin-7-O-3-D-glucopy-
ranosyl-3-O-B-D-galactopyranoside & 2¢13}g o
olE HPEL FilipenduladolX H& B9 338
|t}

AEYH

AEME X 717 - A2JEi2)E (Filipendula formosa)
2 1995 8Y =0l AEake] dAH Be] ARA|oA] 4
B33 A S AR F HEE A AFRE AR
Ao S8 F UL Fjo] A|EE AN T A
71712%= IR spectrophotometer= Bruker IFS48%
FAB-Masst VG70-VSEQE z&lx 'H, “C-NMR
spectrometers Varian Gemini 3002 AH&3HTh.

& U 28 - A= 700 g& MeOH 14 12 584
A 33 BHEFE3 FE2AE o] AdEEeld
MeOH 2~ 350 g& AUt 716l /ST 1518 ¥
I FEA A NBAZ) 3 WZEAA o35l F o oo
ether 3 I& A&l ether 7H84 2 B84 280
2 U

Th ether&E&A £8& o] 24 wgx9] Am-
berlite XAD-29 §2tA121 & H,0 @ MeOHE 4%

Filipendula formosa(dried serial part:700g)
extracted with MeOH(stand by room temp.)
evaporated under vaccuo

MeOH extract

suspended in water

partitioned with diethyl ether
Ether layer vater layer
chromatographed with Amberlite XAD-2
(HQ — NeOH)
Hz‘O Zl;r MeGH ﬂ‘_ﬂe_ﬂﬂ 60:{| MeOH MIEOH
chromatographed with Sephadex LH-20
(solvent: MeOH, EtOH)

I l I A l

fr.3 Fr.4 Fr.5

chromatogr, |chromatogr, |chromatogr.
with Sephadex|with Sephadex|with Sephadex
chromatogr,
with Sephadex

LH-20(FtOH) |LH-20(EtOH) |LH~20(EtOH)
LH-20(Et0H)  cospound 111  compound II

R
compond ¥ cospound IV

Scheme I— Extraction and Isolation of Compound IV
from the Aerial Part of Filipendula formosa.

compound I

402 column chromatographysted H,0 Fr., 20%
MeOH Fr., 40% MeOH Fr., 60% MeOH Fr. %
100% MeOH Fr.5 5712 £¥3vHScheme 1).

Compound I, II, I, IV, V9| £2| - Amberlite
XAD-2 column chromatographyS A8t Aoizl
40% MeOHE8-& TLCE AAIBIY FeCl,2 w3l
flavonoid® FA=lv= AJ¥L #9l3le] Sephadex
LH-209} EtOH ¥ MeOHZ ©J]# column chro-
matographydted thA] 5719] 802 Wi 1 &
Fr.3, Fr.4 ¥ Fr.5& Sephadex LH-209} EtOH-S A}
&3t ZtZ} column chromatographysted Com-
pound I, Compound II ¥ Compound III1€ Ztzt &
213kt &3, Fr.13 Fr.2 tAl @8t Sepha-
dex LH-20¢ EtOH& AH8-3te] 712} column chro-
matographyS AA13t Compound IV ¥ Com-
pound VE 7}z 223k}

Compound 12| §2|5515 MA - KBr IRvEEF cm™
:3290(0H), 1648(C=0). 1607, 1459(C=C), 1089,
1020(glycosidic C-O)

FAB-MS(-) m/z: 463(M-H) ", 301(M-(Gal+H))~

"H-NMR(DMSO-dy) 8ppm : 7.66(1H. dd, J=1.9
Hz, 8.6Hz, H-6"), 7.52(1H. s, H-2), 6.81(1H. d, ]
=8.6Hz, H-5"), 6.40(1H, 4, J=1.9Hz, H-8), 6.20
(1H, d, J=1.9Hz, H-6), 5.39(1H. d, J=7.6Hz, gal
anomer H)

®C-NMR(DMSO-d,) 8ppm : see Table

Compound 9| S2IS5IX MAl - RV cm™:
3288(0H), 1645(C=0), 1608, 1459(C=C). 1090, 1021
(glycosidic C-O)

FAB-MS(-) m/z: 447(M-H) ", 285(M-(Gal+H)])"~

'H-NMR(DMSO-d¢) 8ppm :8.06(2H, d, ]=8.7
Hz, H-2', 6"), 6.85(2H, d, J=8.7Hz, H-3', 5"}, 6.43
(1H, d, J=2.0Hz, H-8), 6.20(1H. 4, J=2.0Hz, H-
6), 5.41(1H, 4, ]=7.5Hz, Gal anomer H)

BC-NMR(DMSO-dg) 8ppm : see Table I

Compound I S2|&551H MA - [RvEF em ™'
3295(0H), 1647(C=0), 1600, 1455(C=C), 1020
(glycosidic C-O)

FAB-MS(-) m/z:609(M-H]~, 463(M-Rha+
H))™, 301(M-(Gal+Rha+H)]"~

"H-NMR(DMSO-dy) Sppm : 7.64(1H, dd, J=2.1
Hz. 8.5Hz, H6"), 7.52(1H, 4, ]=2.1Hz, H-2"), 6.81
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Table I—The “C-NMR spectral data of Compound I-

V in DMSO-d,)
Carbon Comp Comp Comp Comp Comp
No. I II 11 v \Y
2 156.5 156.6 156.6 156.7  156.2
3 133.7 1334  133.7 1347 1339
4 1777 1717 177.6 1779 1718
5 161.5 1614 1614 1615 161.1
6 98.9 98.9 98.9 99.1 99.5
7 1644 1644  164.3 164.9  163.0
8 93.7 93.9 93.7 9.1 94.5
9 156.5 156.6 156.6 157.2 157.1
10 1042 1042 1041 106.4  105.8
1 121.3 1211 121.3 1206 121.2
2 1154 131.2 1154 1308 1154
3 145.1 115.3 1450 1156 1451
4 148.7 160.2 148.7 160.4  148.9
5 116.2 1153 116.2 1156 1164
6 1222  131.2 1221 130.8 1223
3-0-Gal
1 102.0 101.9 102.2 102.1 101.7
71.4 71.4 71.3 71.3 71.4
3 73.4 73.3 73.2 73.0 73.3
4 68.2 68.1 68.3 68.3 68.2
5 76.1 76.6 73.8 73.8 76.1
6 60.4 60.4 65.3 65.5 60.4
Rha
1 100.9  100.7
2 70.8 70.5
3 70.8 70.4
4 72.1 72.1
5 68.5 68.9
6 18.1 17.5
7-0-Gle
1 99.9
2 73.3
3 77.4
4 69.7
5 76.6
6 60.8

(IH, d, J=85Hz, H-5), 6.40(1H, 4, J=1.9Hz, H-
8), 6.19(1H. 4, J=19Hz, H-6), 5.33(1H, 4, J=1T.
6Hz, Gal anomer H), 4.41(1H, s, Rha anomer H),
1.07(3H. 4, J=6.1Hz, Rha CHy)

“C-NMR(DMSO-4,) ppm : see Table I

Compound IVS| E2|5|51% MAF - [RvEB ¢
3285(OH), 1637(C=0), 1611, 1454(C=C), 1015(gly-
cosidic C-O)

FAB-MS(~) m/z:593(M-H]~, 47(M~(Rha+H)]",
285(M-(Gal+Rha+H))~

'H-NMR/(DMSO-d,) Sppm:7.77(2H, 4, J=86
Hz, H-2'6"), 6.92(2H, d, J=87Hz, H-3'.5"), 6.40
(1H, d, ]=1.THz, H-8), 6.19(1H, s, H-6), 5.56{1H,
d, ]=17.6Hz, Gal anomer H), 4.23(1H, s, Rha ano-
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R1 R2 R3
Compound | H Gal OH
Compoundll H Gal H
Compoundll H  Gal®—Rha OH
Compound IV H  Gal®—Rha H

CompoundV  Glc Gal OH

mer H). 0.85(3H, d, J=6.0Hz, Rha CH,)
PC-NMR(DMSO-ds) 8ppm : see Table I, I
Compound V| E2|38}x MA} - IRvE® cm™:
3294(0H), 1645(C=0), 1605, 1453(C=0), 1021(gly-
cosidic C-O)
FAB-MS(~) m/z:625(M-H]", 463(M-(Glc+
H))", 301IM-(Gal+Glc+H)]~
'H-NMR(DMSO-d;) 8ppm : 7.67(1H, dd, J=1.9,
8.4Hz, H-6), 7.55(1H, d, J=2.0Hz, H-2"), 6.82
(1H, d, J=8.6Hz, H-5"), 6.76(1H, s, H-8), 6.44(1H,
s, H-6), 5.41(1H, d, J="7.6Hz, Gal anomer H), 5.09
(1H. 4, J=6.5Hz, Glc anomer H)
BC-NMR(DMSO-d;) 8ppm : see Table [

dat % oF

Compound I - Compound [i= &4 2ubal Axo
2] FeClEHe-=} Mg+HCIFHl k4ol IR spec-
trumoll Al 3290(0OH), 1648(C=0), 1607, 1459(C=
C), 1089 & 1020(C-0) cm™ '59 EFFuE B33 4
e flavonoidAl SHHE<1& 4% 4= gt}

Negative FAB-Mass spectrumeliA& m/z 4639
4} (M-H] "9 molecular ion peakE& m/z 3014
hexose?} @&t4 fragment ion peaks @23 5= 9}
o] quercetin=#¢] 3§E hexose?t 23] gl
5 3T 5 Ay

'H-NMR spectrumolX& 86.40 ppm¥} 86.20
ppm A flavonoid A ring® H-6, H-8 proton sig-
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nale] J=19Hz= meta couplingdl= RA-2 @28
AN, 86.81 ppme] H-5" proton signale] 37.66
ppm¥ proton® J=8.6HzZA doublet® veht
ortho coupling®2 #&F 4 o] 87.66 ppme
proton®| B ring?] H-6'9-% &1& = v} =&
87.52 ppmell A H-2'¢] proton signal®] 37.66 ppm
9] proton®} J=1.9HzZ doublet couplingd}i AL
galactose®] anomeric protonol 7jQ13H= signald
85.39 ppmelA J=7.6Hz¢| doublet® #z3le] o)
B-Aslx gl& A2 FAHHUL.

B¥C-NMR spectrumel A& C-27} 8156.5 ppm2.
2 ARZe R C-37} 8133.7 ppmoE 1A7F shift
&3 9lo] 3-OHoll Bol A= AL F4E 3
Ax 8145.1, 148.7 ppmold C-3° 2 C-4'9] car-
bon signale] @& o] protonol #&= o] ULE &
% 9123l 3} anomeric carbon®l 3102.0 ppmailA
FEE 1 9lo] C-39 Fo] 1 mole A ASE 3
wsEn ok B g o8 sRAE F
TLCe) 2]3) D-galactose® FA3T}.

olae] 7718MA, BE 2 F@3e was
Compound I+= quercetin—3-O-B-D-galactopyrano-
sideo 2 FA3AT

Compound II - Compound II%= 34 244 24
o2 FeClgte3 Mg+HCIHHo] Aol IR
spectrumell A 3288(0OH), 1645(C=0), 1608, 1459
(C=0C). 1090 Z 1021(glycosidic C-O) cm™'¢} F5-0h
£ Yo flavonoidAl BlZAIdE 4 4 AU

Negative FAB-Mass spectrumol|l A& m/z 4479
A1 (M-H) "¢} molecular ion peakE, m/z 285014
hexose’} 228 fragment ion peakE T 4= ¢l
o] kaempferol Z#9] 3}gEol hexose?t 2=
ASS F4E 5 YA

'H-NMR spectrumei*= 86.20 ppm¥ 86.43
ppmolA flavonoid A ring®} H-6, H-8 proton sig-
nale] J=2.0Hz= meta couplingsh= A& $3E &
2%l 86.85 ppmolA proton signal(2H)e] 88.06
ppm® proton(2H)3 J=8.7Hz2] doubletZ Jeht
A3 AQ) para-substituted benzene®signals 1€+
o] 88.06 ppme] protone] H-2'.6'94& E1&
91 th. %3 anomeric proton®] doublet(J=17.5Hz)
24] 85.41 ppm o E BZH R}

BO-NMR spectrumol A= C-27F 8156.6 ppmS

2 AAFoR, C-37} 5133.4 ppmOE 1A shift
st 9lo) 3-OHel Bo] A=l LS FA4E + 3l
1 8160.2 ppmolA proton®] hydroxylation®
carbon signale] 17§%F #&5lo] B ring® C-3'%t
OHZ A 3tHo] &S 45 UUrh =3 anomeric
carbon®| 8101.9 ppmoliA #ZF 51 glo] C-3¢] Zol
1 mole 2] U2 L AU T2 A o)
7lERagt & TLC 98} Compound I3+ 22 D-
galactose® FA3I5 Tt

olate] 7|7|¥MAT 2 B&"we| ww=E Com-
pound II€ kaempferol-3-O-B-D-galactopyranosi-
deZ &<l T3

Compound II - Compound [II= 34 £44 24
o224 FeClitga Mg+HCIEE] <ol IR
spectrumell A 3295(0OH), 1647(C=0), 1600, 1455
(C=0C) 2 1020(glycosidic O) cm™'e FFE ve}
o] flavonoidAl BiFAIY& A4S 5 UAT

Negative FAB-Mass spectrumlA& m/z 609
A (M-H)™¢ molecular ion peak® m/z 463 ¥
30114 methtyl pentose & hexose7} @4 frag-
ment ion peakZ BAF F 91o] quercetin= <] 5
=<l methyl pentose ¥ hexose’t A= &
< FA4T F YAt

'H-NMR spectrumollA= 86.19 ppm3} 86.40
ppmelA A ring?] H-6, H-8 proton signale} J=1.9
Hz# meta couplingdh= A& &8 & 3313, 86.81
ppme] H-5" proton signal®} 87.64 ppm®] proton}
J=8.5HzEA doublet2 WEl} ortho couplingdhg &
23 5= 9lo] 87.64 ppm] proton®] B ring®] H-6'¢
& A8 At E8 87.52 ppmellA H-2'9] pro-
ton signal®] 87.64 ppm9 proton¥ J=2.1HzZ
doublet couplingdti 11 galatose ¥ rhamnose®]
anomeric protonl 7]¢131= signal$ 85.39 ppmel
A J=7.6Hz, doublet® 18]1 84.41 ppmolA sin-
glet® A2 Qo™ T 81.07 ppmoiA angu-
lar methyl signal®- doublet® & & %At}

“C-NMR spectrum®lA¥ compound [} %]
C-27} 6156.6 ppmo& ARFoZ, C-37F 8133.7
ppm 2 LAY shiftdla ol 3-OH Bl Z23HH
o] &g A 4 AU 8145.0, 148.7 ppmelA
C-3 2 C-4'9) carbon signal®] @& =o] protono}
OHZ &= &4 I Ui £ anomeric

J. Pharm. Sco. Korea
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carbone] 8102.2 ¥ 100.9 ppmelA TEH 1 glof
C-3°l 2ol 2 mole A= Y& & + 2 F=F
inner sugar®] C-69} signal®] 865.3 ppm2o.& A2}
 shiftdtar glo] C-6°ll rhamnose7} Ag o] 9l&
£ & 4= 3lor o]Ae MS datadlME AT
Aot Z2 el o 7keEEE 3 TLCY 98 D-
galactose @ L-rthamnose& 33 3}9c}

oldel 718N E, EEF % £¥°79) nuz
Compound III+ quercetin-3-O-o-L-thamnopyra-
nosyl(1—6)-B-D-galactopyranoside® &3}t

Compound IV ~ Compound [V 3% E2Al AR
°2X FeClghg-# Mg+HCIEHo ¥Adels IR
spectrumell4] 3285(0OH), 1637(C=0), 1611, 1454
(C=0) ¥ 1015(glycosidic O) cm 9] F5HE ve}
W] flavonoidAl Mi@AY-& F4 & & AATH

Negative FAB-Mass spectrum®l| 4= m/z 5939l
Al (M-H)"¢ molecular ion peakZ m/z 447 2
285 4] methtyl pentose ¥ hexose?} ©&t¢ frag-
ment ion peakE #&E 5= 9lo] kaempferol=.8) 2]
31589l methyl pentose & hexose?} Z2%=9] )
=& FHE 7 AAJ

'H-NMR spectrumolX& 86.19 ppm¥ 86.40
ppmell Al flavonoid A ring®] H-6, H-8 proton sig-
nale] J=1.7HzZ meta couplingsl= A& @&d 4
UK 86.92 ppmlA B ring® H-3".5" proton sig-
nal®] 87.77 ppm¢] proton® J=8.7THzZ4 doublet
2 eh} ortho couplingdhe o2 = glol 87.77
ppm® proton®| H-2,6'4& &NE 4= At ga-
lactose ¥ rhamnose®| anomeric protondl] 7]%1&k=
signal-& 85.56 ppmolA J=7.6Hz, doublet® 1811
84.23 ppmelA singlet2 #H2 5= 9Ilck w3 §
0.85 ppm® A angular methyl signal$ doublet®
g & it

BC-NMR spectrum®l| A& C-27} §156.7 ppme.
2 Aager, C-37F 8134.7 ppmoE 1A} shift
3t glo] 3-OHell o] A=) Qle-& 4% &= 9l
A3 6160.4 ppmollA proton®] hydroxylation¥l
carbon signalel 1719t #&5o B ringe] C-3'%t
OHE A &=} 3l&8 & 4 UATh E3F anomeric
carbon®} 8102.1 2 100.7 ppmolA #ZH 3 o]
C-3¢ll @] 2 mole AE= ] & & 5 UNow =
gk inner sugar®] C-62] signale] 865.5 ppm .2 A
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A shiftdta §1o] C-6° rhamnose7t A= o] Sl
&S U F UNeH o= MS datadl A= HukzlsiF
I ATk B ol o3 iR 3 TLC o8]
D-galactose ¥ L-rhamnoseZ $43}4c}.

ol4el 71NEMFw, FFE L EH'FH wm=z
Compound IV kaempferol-3-O-o-L-rhamnopy-
ranosyl(1—6)-B-D-galactopyranoside® E34t}.

Compound V — Compound V& 34 B4t 24
024 FeClRtg-3 Mg+HCIEFo] <kAdoln IR
spectrumell 4| 3294(0OH), 1645(C=0), 1605, 1453
(C=0) % 1021(glycosidic C-O) em™'9] FFul&
Ueto] flavonoidAl wlB AP & 4% 4= A%}

Negative FAB-Mass spectrum®l| A= m/z 6259
A (M-H)™ 9 molecular ion peakE m/z 463 2
301414 2t} hexose’t @28 fragment ion peakE
#2E 4= 9lo] quercetin=. 39l hexose 2 mole¢] 2
5] ASE F4E 3 A

'H-NMR spectrumol*1&= 86.44 ppm¥} 86.76
ppm|A] A ringe] H-6, H-8 proton signal®] sin-
gletC & #&E 5= 9lof C-79 glycosylation® A&
GAE T 2131 866.82 ppme] H-5" proton signal©]
87.67 ppm®| proton3 J=8.6HzZA doublet® U}
Elvt ortho coupling®-2 B8 = ¢lo] 87.67 ppme
proton®] B ring®] H-6'Y2 &% 4 YAt =3
87.55 ppmell X H-2"9] proton signale) 87.67 ppm
9] proton3 J=1.9HzZ doublet couplingatz I
a1 galatose % glucose?] anomeric protondl| 7]¢18}
+ signal$ 85.41 ppmolA J=7.6Hz, doublet® 1
213 85.09 ppmeilA J=6.5Hz, doublet® #&3E ¢
%ol galactose®t glucose?} C-7 2 C-3o) Ad=]o]
USE & F AR

“C-NMR spectrum®| 4 compound 13 o] C-
37} 6133.9 ppmeZ 1A% shiftdlz C-7o| §163.0
ppm2 & Compound [ ¥ Compound T2} 2 ppm
A= AP shiftdta Q1o Fe] C-7 2 C-30 At
o 188 & 4 Ax 5145.1, 148.9 ppmollA C-3' 2
C-4"9] carbon signale] B&E9] protono] OHZ ]
#xlo] 8-S & 5 AT EF anomeric carbono]
8101.7 ® 99.9 ppmolAH BEH 3 9lo) C-7 Z C-34
ol Aol g-E LA 5 Yok Fe A
of8) 7I2algk & TLC ol&) D-galactose 2 D-
glucose E1&ksiTh.
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o1de} 717843t % ER 3] wEE Com-
pound V& quercetin-7-O--D-glucopyranosyl-3-
O-B-D-galactopyranoside® &1 S33}5ich.

4 B

S2 gt Ajat 5241 A2jels) E(Filipendula for -
mosa, Rosaceae)g MZ2 o|FEade] /Pl &
Hojl A Mg AGRE HIEE3stgoz A
23 Flavonoidd) 3§Hg 555 Helstded 3¢
B9 728 4F 71I71¥4E F3 quercetin-3-O-
B-D-galactopyranoside, kaempferol-3-O-B-D-ga-
lactopyranoside, quercetin-3-O-a-L-rha-mnopy-
ranosyl(1—6)-B-D-galactopyranoside, kaempferol-
3-0-oa-L-rhamnopyranosyl(1—6)-B-D-galacto~
pyranoside ¥ quercetin-7-O-B-D-glucopyranosyl-
3-O-B-D-galactopyrancside2 #dgoen ol&
3|32 Filipendulaiol| A A& F-el€ ¥ Eo|t).
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