oFetE) 2] #1407 A 4 & 394~399(1996)
Yakhak Hoeji Vol. 40, No. 4

E oS Frl0) EapEw0ls

ekt - A7

249 - o7 - PYY

F4digty ofstoist
(Received April 8, 1996)

Flavonoids from the Stem of Rhamnus taquetii

Wan Kyunn Whang’, Hyeh Jean Jeong, Sung Kwon Ko,
Moo Taek Lee and Il Hyuk Kim
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract— As a series of the studies on the specific and indigenous plants of Mt. Halla the constituents
from stem of Rhamnus taquetii(Rhamnaceae) were investigated. From the water fraction of the MeOH ex-
tract, a new flavonol glycoside, kaempferide-3-O-o-L-rhamnopyranosyl(1—3)-a-L-thamnopyranosyl(1
—6)-B-D-galactopyranoside, was isolated with three known compounds. quercetin, quercetin-3-methy-
lether, kaempferol, by column chromatographic separation using Amberlite XAD-2, ODS-gel and
Sephadex LH-20 and elucidated physico-chemical evidences('H-NMR, “C-NMR, IR, EF-Mass, FAB-Mass,

and G.C.). respectively.

Keywords [_| Rhamnus taquetit,

Rhamnaceae, Stem, quercetin, quercetin-3-methylether, kaempferol,

kaempferide-3-O-o-L-rhamnopyranosyl(1-—3)~o-L-rhamnopyranosyl (1—6)-B-D-galactopyranoside.
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Dried Stes 4kg
extracted with hot-MeOH

concenturated wuer vaccum
MeOH Iextr-ct
suspended with HO
H0 layer
I partitioped with CHCl:

HO laver
chrosatographied with Amberlite XAD-2
with gradient solvent type H.O -~ MeOH
H‘IO 201I MeOH ;‘;ﬂ! GOII MeOH
chromatographied with chromatographied with
sephadex LH-20 sephadex [H-20
(40x MeOH) {EtOH)

CHCl; layer

]
100% MeOH

Fr.1 Fl]'.Z Fr.3
chromatographed with Cospound Il Cospound IV
0DS-gel (40xMeOH) (126mg) {25mg)
& Sephadex LH-20 {EtOH) | recrystallized with EtOH
colusn chromatography

Compound 1
Compound 11 (880ng)
(2250g)
Scheme I
R1 R2 13
Compound | H OH H
Compound 11 Gal? Rha* Rha H CHs
Compound 111 CHj OH H
Compound 1V H H H

A AR AR F O 78 At AEsn 43
o AMEEIHT 71715 Gallenkamp Melting point
apparatus(England), Magma IR-750(Nicolet),
Bruker AM-200('H-NMR, °C-NMR, Germany),
GC-MS/MS-DS. TSQ 700(El-Mass, USA) %
VG Analitical VG-70 VSEQ(FAB-Mass, England)
& A

& 3 58 - 43 4kegoll MeOH 4015 713}
Ao A 33 WHE dA] & 1 FEHE A
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Table I— “C-NMR spectrum data of Compound I-TV
(50 MHz) in DMSO-ds

Carbon Compound Compound Compound Compound

No. 1 i I v

1
2 147.0 156.6 155.9 147.0
3 136.0 133.8 138.0 135.9
4 176.1 177.8 178.2 176.1
5 160.9 161.1 161.6 160.9
6 98.4 98.2 98.8 98.4
7 164.2 165.4 164.4 164.1
8 93.6 92.6 93.9 93.7
9 156.4 157.2 156.6 156.4
10 103.2 105.1 104.5 103.3
Iy 122.2 121.0 121.2 121.9
2 115.3 131.3 115.7 129.7
3 1453 115.3 145.5 115.7
4 147.9 160.3 149.0 159.4
5 115.8 115.8 116.1 115.7
6’ 120.2 131.3 121.0 129.7

OCHs 56.3 60.0

Gal 1 102.2
2 70.3
3 73.1
4 68.7
5 73.6
6 65.7

Rha 1 100.4
2 70.0
3 78.3
4 72.3
5 68.3
6 17.2

Rha 1 102.6
2 70.6
3 71.1
4 71.3
5 68.5
6 18.1

I o B3-S CHCLLE A3, €A% 3 £339
F23% CHCLZoE ¥ H,03S 5% #¥g
Amberlite XAD-2 column®.2 chromatography&
AA], §9 MeOHE %#A17|8 H,0, 20% MeOH,
40% MeOH, 60% MeOH ¥ 100% MeOHT2.2 &
EA1A 83t rH(Scheme D).

Compound 12| BHa| - Amberlite XAD-2 chro-
matographyZ £&% 8 5 40% MeOHE Y2 &
o 40%MeOH#} sephadex LH-20% A& column
chromatography3le] 37§2] #3o2 \J¢1 Fr.3&
EtOHE AZAA 3] Compound 1€ @&l 3dch.

m.p. : 313~314°

IRVEBem™ : 3400(0H), 1662(C=0),
1520(C=C), 1321, 1172(C-0).

1616,
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EI-Mass(m/z) : 302(M]", 153, 137.

'H-NMR(DMSO-d;) 8 : 6.17. 6.40(each 1H, d.
J=1.7Hz, H-6, H-8), 6.88(1H, d, ]=8.8 Hz, H-
5. 7.54(1H, dd, J=8.8, 1.9Hz, H-6"), 7.67(1H,
d. J=1.9Hz, H-2").

“C-NMR : Table I #=.

Compound 18] 22| - A& &8 F Fr.28 v}
Al ODS-gel(€9 40%MeOH)® Sephadex LH-
20(&7 EtOH)& AHE column chromatography3dt
o] Compound IIZ w3k},

m.p. : 196~199°C

IRvE®em™ : 3410(0H), 1664(C=0), 1610, 1500
{C=0), 1060(glycosidic Q).

FAB-Mass(negative, m/z) : 753(M-H]", 607
((M-rha)]", 462((M-2rha)])", 299 ((M—-2rha-gal))

'H-NMR(DMSO-dy) 8 :0.95, 2.10(each 3H, d,
J=6.1Hz, rha CHjy), 3.85(1H, s, OCH,), 4.38,
4.66(each 1H, brs, rha anomeric H), 5.34(1H. d,
J=7.5Hz, gal anomeric H), 6.37, 6.53(each 1H,
d, J=2.0Hz, H-6, 8), 6.87, 8.08(each 2H, d, J=
8.8Hz, H-2' 6", H-3'.,5)

®C-NMR : Table %=

Compound I12] aglyconel} Elo| A

Compound I1{20 mg)-& 40% dioxane& (5 mi)ol
%<2l ¥ 2N-HCI(1 mDE 718 82404 3217k 71
o] ZREEEAZL F kg sEke] B2 sh)
EtOAcE2 #% ¥83lo EtOAcEE 5% & Sep-
hadex LH-20(EtOH)22 column chromatog-
raphy3l™ aglycone& 9|3t & 4% 7171848 §
3} aglycones kaempfereide® &8¢ A4sg 1,
%2 Mixed Bed Resin TMD-8AI 2 315t & 92
© TLCZ 29 EF3% I dzstdn veixe= 34
Azse] WA L% pyridined XU ¥ hex-
amethylsilazaneZ 7}8] 30%7F A2 WAAA
TMS3LE A2l & §E&-do & 7}51e] n-hexane®
E F&31, Yo g8 Wyoz A EEH I
gas chromatographyE® 2A13lY rhamnose(tR=
11.5)%} galactose(tR=17.9)2] moleH} 2 : 1& LA},

Compound II2| aglycone

IRVEBem™ : 3400(0H), 1662(C=0), 1613, 1499
(C=0).

El-Mass{m/z) : 300(M] ", 286{M-CH,), 153, 121

'H-NMR(DMSO-dp) : 3.90(1H. s, OCHj), 6.35,
6.50(each 1H, d, /=2.0Hz, H-6, 8). 6.87. 8.05
(each 2H, d. J=8.8 Hz, H-2' .6’ H-3' 5)

SFel GCY =

apparatus : Shimadzu GC-14A

capillary column : Hicap-CBP1-M25-025

packing : OV-lcarrier

gas : N,

injection temp. : 230°

column temp. : 130°— 200°(5°/min)

detector : FID

Compound INIQ] E2] — Amberlite XAD-2 chro-
matography® 43 238 % 100% MeOHEES
4o EtOH¥ Sephadex LH-205 AM& column
chromatography%t ¥ EtOH % H,0Z AZA s}
Compound IIIE @] 3ttt

m.p. : 294~295°C

IRvEBem™ : 3400(0H), 1662(C=0), 1616, 1520
(C=0C), 1321, 1172(C-0).

EFMass(m/z) : 316(M)*, 302(M-CHJ) ", 153, 137.

'H-NMR(DMSO-4y) & : 3.77(3H, s, OCHy), 6.18,
6.40(each 1H, s, H-6, 8), 6.92, 7.46(each 1H, d. J=
8.3Hz, H-5', 6), 7.54(1H, brs, H-2).

“C-NMR : Table [z

Compound IVQ| Et2| - Compound 1118} 22
oz gt

m.p. : 276~277°C

IRvEBem™ @ 3439(0OH), 2923(C-H), 1632(C=0),
1189(C-0).

El-Mass(m/z) : 286(M)", 153, 121.

'H-NMR(DMSO-dy) 8 :6.19, 6.40(each 1H, d.
J=1.8Hz, H-6.8). 6.92, 8.04(each 2H, d, /=88
Hz, H-3'.5", H-2'.6").

“C-NMR : Table I #=.

43 U nF

Compound I - Compound [ 34 £4 A% o
2] FeCl;#+-8-3} Mg+HCIHHol %k4deld IR spec-
trumellA 3400(0H), 1662(C=0), 1616, 1520(C=
). 1321, 1172(C-0) em 59 ¥F5Hg 3% + 9
o] flavonoidAl SHEUE F4E F AUt
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El-Mass spectrumell A= m/z 302004 (M}'¢]
molecular ion peakZ® m/z 153, 1379014 retro-
Diels Alder¥®sioll ©J§ fragment ion peak& T
& 4 3lof quercetin= ¥ 9} FEUE FHY T A
At

'H-NMR spectrumo|Ai= 86.17 ppm# 86.40
ppmelA Z+Zt H-6, H-8 proton signale]l J=1.7
HzZ m-couplingdls A& #&¥ 4 %1, 56.88
ppm& H-5" proton signal®] 87.54 ppm¢] proton
7} J=8.8 HzZA doublet2 WEFY} o-coupling®-&
233 4 glo] 87.54 ppm9) protono] H-6'94-& &<l
4= 12131 3 87.67 ppmol Al H-29] proton sig-
nal2 doublet(J=19Hz)= #3% 4= 31U,

BC-NMR spectrumel A& C-3°] 8136.0 ppmS
2 A shift¥e] #3259 protonel hydroxyZl =
z)gEo] P8-S & F UK T 8176.1 ppmoiiA C-49
carbonyl”7|1 & #&E 4 Stk = 8145.3, 8147.9
ppmolA C-3° 2 C-4'9] carbon signal®] &= o]
proton®| A #=o] Y& & F UATH

ol o] 717184 Az ®E E 4" i viaz
Compound I= quercetin® 2 5433t}

Compound II - Compound I &4 24 44
©2A FeClLte# Mg+HCIHHl 9kdelny IR
spectrumol A} 3410(0OH), 1664(C=0), 1610, 1500
(C=0C), 1060 (glycosidic O) cm™®] FFHE Uehy
] flavonoid Al WiZ A& FAE F AU}

negative FAB-Mass spectrum®| A& m/z 753
4] (M-H)® molecular ion peak® #3% 4= U8z
mfz 607, 4629041 rhamnose, m/z 462, 299914 z}z}
2 mole®] rhamnose’} 824 fragment ion peak&
DAS = YUT EF miz 29990 galatose’t B
% fragment ion peak® #&E F 3lo] kaemp-
ferideol galactose, rhamnose ¥ rhamnose$ 9 9
o] &M U2 Ags o] ASS FAHY 5 AATH

'H-NMR spectrumel A 86.37 ppm3} 86.53
ppmel A Ztzk H-6, H-8 proton signale] J=2.0 Hz&
m-couplingshb= A& ALY + U3 86.87 ppmell
] H-3',5" proton signal®} 88.08 ppm®] proton®} J
=8.8 Hz24 doublet® YEh} o-coupling®he w3
& 5= glo] 68.04 ppme) proton®] H-2'.6'¢)& 1%
% 93 %3 anomeric proton®] doublet(J=17.5
Hz)EA 85.34 ppm & AR shiftshs Ao2Ho}
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inner sugar7} galactose & #4348 < N 1®, 12}
% shiftdh= 84.38, 4.66 ppm*| singlet signal& 2
mole¥] rhamnose”} outer sugardS 34 4 AU
o' §3.85 ppmellA] ERE singlet signal 3H
o] HFs= signal=A] aglyconed} 4-OHol x1ghgd
methoxy7)9ll 81381= proton®l™ 3 80.95 % 2.10
ppm® proton signal® 2% J=6.1 HzEA rham-
nose2] methyl signal® F738kr 121t

BC-NMR spectrumolAlE= C-27} §156.6 ppm o2
AxFoz, C-37} 5133.8 ppmeZ 1A% shiftshn
Ao} 3-OHell Fo] A=l UL FAYT AUn
methoxyl®] 856.3 ppm signal® C-4'¢] signalo] &
160.3ppmoz AAAoZ shiftslo] #EHo| 4-
OHoll methoxyl H2 X&5o] S-S &= AN
o %3 anomeric carbon®] 8102.2, 100.4, 102.6
ppmolA BZE 1 gle} C-39] F°] 3mole A= o]
&S 2 & F1 oW galactose? 6% signal
o] 865.7 ppmo 2 Az shiftdtiz 3 E rham-
nose 39 signalo] 878.3 ppm o & A} AR shiftst
I Qo] & Z}2t galatose C-6° rhamnose C-3°l
rhamnose”t 2= AL FAEL = AR

A FR-9 v Aol o3k JirEE % b
Bage 4% 7171848 E8ld 3H+E B-Dgala-
topyranose®t o-L-thamnopyranoside’} 1: 29
moleB]| 2 YL aglycones El-Mass spectrumol|
A mfz 300914 (M)*9] molecular ion peakE m/z
286914 -CHy7} €849 fragment ion peakE 12|11
m/z 153, 121904 retro-Diels Alder®a}oll 23t frag-
ment ion peak® #&T 5 3o} aglycone®] kaemp-
feride®) & 348 4 11tk 'H-NMR spectrumell A
= 86.35 ppm¥t 86.50 ppmellA 4z H-6, H-8 pro-
ton signate] J=2.0 HzZ m-couplingdh= A& @3
g <+ 92l 86.87 ppmellA H-3".5" proton signal®)
38.05 ppm®) proton¥} J=8.8 Hz2A] doublet® Y&}
Y ocoupling®& B F 1] 88.05 ppme} pro-
tone] H-2',6'd& &A% + AU E3 83.90 ppm
oA Yehls singlet signal2 3HO| #1338k sig-
nalZ4] aglycone®] 4-OHell x18% methoxy7]oll 3
33 proton signalZ 3T & QoM FA] agly-
cone®| kaempferided-& F3 sliF3 vt

olakel 717184 Az 2 E4" Pate) vjlwE Com-
pound IIE kaempferide-3-O-o~L-rhamnopyrano-
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syl(1 - 3)-a-L-rhamnopyranosyl(1 —6)-B-D-
galactopyranoside® &2 F3& 5t}

Compound ITI - Compound 11 34 B2ty 2
Ao gx FeClihe-# Mg+HCIHES ] dAloln] IR
spectrumdiAl  3420(0H), 1650(C=0), 1610,
1530(C=C), 1333, 1160(C-0) cm '8} FoiE Ue}
At} EI-Mass spectrumolA m/z 3169 (M)'¢]
molecular ion peak’} #2H e -CHy7) @etd
m/z 3022] fragment ion peak$t, m/z 153, 137914
retro-Diels Alder®-3lol 2| fragment ion peak®
#3384 9Jo), quercetinT#o 1mole?] methyl”]
7} M@= & FHE F AU

'H-NMR spectrumollA= 86.18 ppm} 6.40 ppm
oA Z+z+ H-6, H-8 proton signal®} /=1.8 HzZ m-
couplingdh= Z1& A& & I, 86.92 ppme] H-
5" proton signal®] 87.46 ppm$] proton¥} J=8.3 Hz
24 doublet® Vel o-coupling®g 3L 5= glo]
87.46 ppm9) protono] H-6'4E F1& 4= Ay =
3t 87.54 ppmollA] H-2'¢] proton signal$ singlet®
A 4 A3 £33 83.77 ppmolA methoxyl7]9]
signal® singlet® #23 = gloich.

B¥C-NMR spectrum®l 1= Compound I3} #)w &
o C-27} 6147 ppmolA 1559 ppmo.&, C-27} &
136.0 ppmel A 138.0 ppmC.E 123 C-47} 8176.1
ppmolA 178 2 ppme2 A& shiftala o} 3-
OH9) methyl7} A gts]o] )18 <& & AUTh

ole] 717184 A%, £F L FA" Une winz
Compound III= quercetin-3-methylethero g &
JEA A

Compound IV - Compound IV 34 244 2
Ao &AM FeClgte7 Mg+HCIHHS Aol IR
spectrumei| A 3439(0OH), 2923(C-H), 1632(C=0),
1189(C-0) em 59 F5dig BAY 5 gl fla-
vonoidZ 3IFHEUS FAE F AN

EI-Mass spectrumollAlE m/z 286914 (M) 9
molecular ion peakE m/z 153, 121914 retro-Diels
AlderE3ioll 23} fragment ion peakZ W23 5= 9
o] kaempferol= 82| HENUS 4T 5 YA

'H-NMR spectrum@lA1= 86.40 ppm} 6.19 ppm
oA 2+zt H-6, H-8 proton signal®) J=1.8 HzZ m-
couplingdh= A& #HAE = A3 86.93 ppmoilA
H-3'.5" proton signal®] 88.04 ppm<] proton¥ J=

8.4 HzZ4] doublet2 YER} o-couplingdh& #3rgt
4= ¢lo] 38.04 ppm9 protone) H-2'.6'4S &<ldd
AATT.

BC-NMR spectrumelA]& (C-3¢] 8135.9 ppme.
2 AR shiftslo] #2&5 o proton®] hydroxy”| =
2= gl & 4 AN 8176.1 ppmoll A C-49]
carbonyl7|& #&% + Ut E 3159.4 ppmoilA
C-4carbon signal®] &&= ¢] protone] &= 9l
8 4 7 Uik

oo} 711%A Aw, BF L 24" Pae vjuz
Compound V3= kaempferol2 A3t}

4 B2

3 U AFE B4R & doil - (Rhamnus ta-
quetiin) & AAE oFE S8 WPy o 2 AEldle] £7]¢]
MeOHY 28] H,O0¥-82o2 HE flavonoidAl 33E
¢l Compound I, II, I, IVE 9al3lden Com-
pound [ m.p. 313~314°CQl quercetin® 2, Com-
pound II= m.p. 196~199°C¢] kaempferide-3-O-a-
L-rhamnopyranosyl{1— 3)-o-L-rhamnopyra-
nosyl(1—6)-p-D-galactopyranosideZ Compound
III= m.p. 294~295°C$] quercetin-3-methylether2
283 Compound IVE m.p. 276~277°C%] kaemp-
ferol2 81 FAIYeH ¢]F Compound II=
Rhamnus<: 8k o)z} xld Ao 4] 28 Eed B4
Alggct

ZAtY W

2 aTol 289 e AR A oENEd Al
Blo] A2 FREA SR ZAE-YT
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