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The Flavonoids from Caragana Chamlagu Leaves

Choong Woon Ma, Inhye Ham and Wan Kyunn Whang
College of Pharmacy, Chung-Ang Univesity, Seoul 156-756, Korea

Abstract—The phytochemical studies of the leaves of Caragana chamlagu were carried out as a sieries of
the investigation of medicinal resources. The roots of Caragana chamlagu have been used as neuralgia,
arthritis and migraine in the folk medicines of Korea. The methanolic extract of the leaves of Caragana
chamlagu was suspended with water and then separated with chloroform. Compound 1 was isolated
from precipitates of these water fraction by recrystalization. The aqueous fraction of MeOH extract was
performed to column chromatography on Amberlite XAD-4 and Sephadex LH-20, and three com-
pounds, compound 1l, compound [ll, and compound [V were isolated. The structures of the four com-
pounds were elucidated by spectroscopic data of 'H-NMR, “C-NMR. IR, and FAB-MS. Compound HV
were tilianine (acacetin- 7-O-B-D-glycopyranoside), rutin{quercetin-3-O-o~-L-rhamnopyranosyl(1—6)-p-
D-glu-copyranoside), kaempferol-3-O-o-L-rhamnopyranosyl(1-—6)--D-galactopyranoside, and api-
getrin, (apigenin-7-O-B-D-glycopyranoside), respectively.

Keywords ] Caragana chamlagu, Leguminosae, acacetin-7-O-D-glycopyranoside, quercetin-3-O-o-L-tham-
nopyranosyl(1—6)-B-D-glucopyranoside, kaempferol-3-O-o-L-rhamnopyranosyl(1—6)-B-D-galac-
topyranoside, apigenin-7-O-B-D-glycopyranoside, tilianine, rutin.
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Caraganas; A5l B8 ATE B Shemetaite®7}
Caragana arborescenes 2| A2 K€} albumin®} globu-
ling £ 5A3Y1Z, Umarovs’S Aldlglot 54
2182l Caragana jubataolA] alkaloids. glycosides.
tannins, saponins, flavonoids. essential oils 2
carbohydratesS BB 18l AAHLo4E myr-
cetin, quercetin, isorhamnetin, quercetin-3-O-o-
L-rhamnofuranoside, guercetin-3-O-B-D-galacto-
pyranocside, isorhamn-etin-3-O-o-L-rhamnofura-
noside, isorhamnetin-3-O-pf-D-galactopyranoside,
quercetin-3-O-B-D-xylopyranoside ¥ isorhamne-
tin-3-O-o-L-arabinopyranoside 9%¢] flavonoid&
£a] B1st9ct.” Baranauskaite®s Caragana arbo-
rescenes ] 3} oA rutin® #2 quercetin®] ¥
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Z2Q Caragana pygmaea’l®] ethanol®2lA] isor-
hamnetin-3-O-B-D-galactopyranoside, quercetin-
3-O-a-L-rhamnofuranocside 2 quercetin-3-O-f-
D-galactopyranoside®] 9%2] flavonoidE £ B
a}2ltt. Shpekina®e= Caragana spinosa®] |42l
A quercetin, kaempferol, quercetin-3-O-rutino-
side, isorhamnetin-3-O-rutinoside, quercetin-3-O-
glucoside, quercetin-3-O-rhamnoside®, Kitama-
ka's"& Caragana chamlagu ether] 2ol anti-inflam-
matory activityE 7} (+)-o-vinifering 2] Hi1
skt

g felvatel s FE2E C chamlague] o
& ATE 2 A0 2 Fol g Bl Bsi-
tosterol, campesterol, brassicasterol ¥ choles—
terol& %2 A% vl vk Eg o]5Pe el
buthanol fraction®lA] 2%¢] saponin® #&l, 2tz
kalopanax saponin F$} chikusetsu saponin [VZ
TAs90mM, o] 59 petulinic acid®} physcions
£ ¥ SAsA

olo] Zgtxe] M @A BI ATEE FFWo
Caragana chamlagu®] Ae|@Adel] dig AlA Car-
agana chamlagu®¥2] 2] ether, n-hexane % ethanol®]
27} B carrageenin §-&¢l W3l &924-g-0] Qlvk=
AL Ruslgon FEP¥e FIwx Helo me-
thanol®|2~7} carrageenin®% 2 adjuvant arthri-
tisol) i3k 3Hd2Hg- Whittle®] writhing®Hol 23+ 2
228 9 BAEAEAGAAZE o] Y-S Harst ut 3l
t}. oo} 7592 #a9) ether, methanol, buthanol
A7t FAPFaT, FudYAE D RG] 9l
o2 wystyrt. 283 Kulanthaivels'™ Car-
agana sinicaol A E¥  (+)-o-viniferin®} miya-
benol C7} & F5o| M protein kinase C &A=}
fo} glom E3F] (+)-o-viniferin®} keratinocyte’d
A7} free radical releaseE (in vitro) JA| S B8}
At
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(Caragana chamlagu)= 1997 1049 A 2litoll A o4
3= As ARt A5 HAAE AX F A3 A
& AMEEEoH, HEd AMES 7]7]2A4 IR Spec-
trophotometer= Nicolet FT-IR Magna-750(U.S.
A), FAB-MS Spectrometer= VG70-VSEQ(En-
gland), 'H-NMR#} ®C-NMR Spectrometers Vari-
an Gemini 2000, 300MHz(U.S.A)& A&ttt

=5 Y =8| - AL AR 900 g& MeOHE &1
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Leaves of Caragana chamlagu(fresh leaves 900 g)

extracted with MeOH
concentrated under vacuo
suspended in H,O
partitioned with CHCl,

I 1
CHCI; part water fraction

r 1
soln. ppt

| recrystalization
Compound I
chromatographed
Amberlite XAD—4
(H,.0—MeOH)
[ I I I I 1
H0 20% MeOH 40% MeOH 60% MeOH 80% MeOH 100% MeOH

Sephadex LH-20
Sephadex
LH-20
Fr.1 Fr.2 Fr3
(Compound IV)

——— 1 1
Fr.l’ Fr2" Fr.3
(Compound II) (Compound IIT)

Scheme 1— Extraction and isolation of compound I, II, II,
IV from the leaves of Caragana chamlagu.
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%. 20% MeOH. 40% MeOH. 60% MeOH. 100%
MeOHZ 283+t (Scheme 1).

Compound 1, II, II, IVO| EI2| — B3] A
chloroformZ3} water%¢] $7rS 7453 44
$ F53l9 compound (3500 mg)-S FEl5ki}. =
100% MeOHoA sephadex LH-20 column(%i7H
£l © 60%MeOH) A&k
compound 11(30.1 mg) ¢} compound II1(35 mg)& ¥
g3t g8, 60% MeOHE 2 Sephadex LH-20
column chromatography(H71-87 : 60%MeOH)E
A3l compound IV(27 mg)S Balstact.

Compound 12| E2|51&t=] MA - mp © 263°

IRVEBrem-1: 3385(0OH), 1650 - 1604, - 1501(aro-
matic ring). 1052 - 1046(glycosidic-OH) 1657(C=0)

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

‘H-NMR(DMSO-d,, 300MHz)

oppm : 12.93(1H, s, 5-OH), 8.06(2H, dd, J=

chromatography&

Table I— “C-NMR spectral data of Compound I, II,
111, IV (DMSO-d,, 75MHz)

Com-~ Com- Com- Com-~
pound I pound II pound III  pound
C-2 164.11 156.73 156.82 164.56
C-3 103.97 133.49 132.71 103.27
C-4 182.37 177.59 177.53 182.32
C-5 157.25 161.49 161.51 157.22
C-6 99.75 98.98 98.93 99.70
C-7 163.31 164.82 164.48 163.23
C-8 95.09 93.81 93.93 95.01
C9 162.76 156.82 156.66 161.37
C-10 105.58 103.98 104.12 105.52
c-1 122.88 121.79 121.15 121.22
Cc-2 128.67 115.46 131.00 128.12
Cc-3 114.82 145.05 115.28 116.22
c4 161.40 148.78 160.14 160.24
C-5 114.82 116.44 115.94 116.22
Cc-6 128.67 121.31 130.51 128.12
Gle1 100.08 101.40 100.94* 100.06
Glc2 73.23 74.20 71.76* 73.23
Gle-3 77.32 76.57 74.00* 77.30
Glc-4 69.67 70.10 68.49* 69.66
Gle-5 76.57 76.01 75.50% 76.55
Gle-6 60.71 67.10 64.80" 60.71
Rha-1 100.92 100.52
Rha-2 70.48 70.72
Rha-3 70.67 70.53
Rha-4 71.97 72.10
Rha-5 68.36 68.49
Rha-6 17.76 17.77
4’-OMe 55.68

* D-galactose
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9.0Hz, 2.1Hz, H-2'. H~6") 7.12(2H. dd, J=9.0Hz,
2.1Hz, H-3', H-5"), 6.96(1H, d. J=2.1Hz, H-3).
6.87(1H, d, J=2.1Hz, H-8), 6.47(1H, d, J]=2.1Hz,
H-6). 5.10(0H, 4, J=7.8Hz, glc H), 3.88(3H. s,
-OCHy)

“C-NMR(DMSO-ds, 75MHz) 8ppm : Table [ %

Compound 112} §2|&}S1F MAl

mp : 214~214°

IRVEE em~! : 3385(0OH), 1651 - 1602 - 1502(aroma-
tic ring), 1052(glycosidic-OH), 1601 - 1502(aromatic
C=0C), 1657(C=0), 876(aromatic ring)

FAB-MS(-) m/z: 609(M-H]"~, 463(M~{rha+H))",
301(M-(glc+rha+H))~

'H-NMR (DMSO-d, 300MHz)

dppm: 7.63(1H, d, J=7.8Hz, H-5), 7.54(1H, s,
H-2"), 6.85(1H, d, J=8.1Hz, H-6"), 6.39(1H. s,
H-8), 6.20(1H, s, H-6), 5.35(1H, 4, /=6.6Hz, glc
H-1), 4.40(1H. s. rha H-1), 1.00(3H. 4. ]=6.0Hz,
rha Me)

“C-NMR(DMSO-ds, 75MHz) 8ppm : Table T 4%

Compound 1112] F2|5}81H MAH

mp : 198~200°

IRVEEr em-1 @ 3396(OH), 2950(CH), 1657(C=0),
1601 - 1502(aromatic C=C)

FAB-MS(-) m/z: 593(M-H]~
285(M-(gal+rha+H))~

'H-NMR(DMSO-d;, 300MHz)

Sppm : 12.68(1H, s, 5-OH), 8.12(2H. 4, J]=9.0
Hz, H-2'. H-6"), 6.95(2H. d, J=9.0Hz, H-3', H-
57), 6.39(1H, s, H-8), 6.23(1H, s, H-6), 5.66(1H,
d, J=7.2Hz, gal H-1), 4.35(1H, s, rha H-1), 0.85
(3H, d, J=5.4Hz, rha Me)

PC-NMR(DMSO-d,, 75MHz) 8ppm : Table I 3z

Compound IVe| E2|5}81% MA

mp : 180~182°

IRvEEr em1 1 3370(0H), 1660(C=0),1602 - 1501
(aromatic C=C), 1051(glycosidic-OH)

FAB-MS(-) m/z : 431IM-H]". 269(M-(glc+H))~

'H-NMR(DMSO-d,, 300MHz)

dppm : 12.99(1H. s, 5-OH), 7.97(2H. d, J=8.7
Hz, H-2", H-6'), 6.96(2H, d, ]=8.7Hz, H-3'. H-
5). 6.86(1H, 4, J]=1.8Hz, H-8), 6.71(1H, s, H-3),

, 47 M-Gha+H))",
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6.47(1H, d, J=1.8Hz, H-6), 5.49(1H, d, ]=7.2Hz,
gle H-1)
BC-NMR(DMSO-d;, 75MHz) 8ppm : Table T 3%

2t ¥ g

Compound I— Compound [ ©34 Ea2ide] 2
Aoz FeClHrEd Mg+HCIHHSCl FAdoln IR
spectrumoll A 3385(0H), 1650, 1604, 1501(aro-
matic C=C), 1052, 1046(glycosidic-OH), 1657(C=
0) cm oA 73 FFE Bol2E flavonoid glyco-
sideslftEa2 4% 4 YXrt Positive FAB-MS
spectrumelA m/z 447914 (M+H)" molecular ion
peakZE, m/z 28504 hexose’t ©23t fragment ion
peakE A 4 AATE. 'H-NMR spectrumolA]
38.06 2 87.1201 JER}= 2Hte] double-doublet
signal(J=9.0, 2.1Hz)-2 B-ring®] H-2'9} H-6', H-3
7 H-57} M Z ortho coupling 3ol meta couplings
Aol o ZM double doublet peak’t FAEE ¢
4 Atk wdk 86.877% 86.47914 R Zzte
doublet signal(J=2.1Hz)& A ring9] H-87} H-6°]
meta coupling®] °)FolA S-S & £ gk PC-
NMR spectrum®lA] ol Feieh= 6712] carbon
signal © 241 8100.08, 8§73.32, §77.32, 869.67, 676.57,
360.718 FAT = Jder, =3 §163.31414 C-
7¢] xgo 7 9&le] 1.5 ppm upfield shiftd C-7
signal2 #&3 4= ATt =3 59 ortho9 X&) C-
651 C-8L C-T0} free-OH el wirr} 2424 0.7, 1.
2 ppm downfield shift® §99.75, 895.09904 LR}
= A4 #3  AU Compound & AF7HE-3)
3lo] sugar partts £FF 2o] TLCE D-glucosed!
£ & &+ YArt. "k Compound I acace-
tinoll D-glucose?} 7Hd| Ajtso] Q= AR 4
Ak o4 71718 Avtel Fdeldatashe] BluE
Compound I mp. 263°¢! tilianin, acacetin-7-O-
B-D-glucopyra-noside® 3¢l FA3tqth.”

Compound 11 - Compound Iz B34 a4
AR o2 FeClir23 Mg+HCHE-o| ¥4deln IR
spectrumollA4}  3385(0CH), 1651 - 1602 - 1502(aro-
matic C=C), 1657(C=0), 1052(glycosidic -OH),
876(aromatic ring) cm” 59 EFUNE Ho|EE fla-
vonoid glycosidedtdHE2 43 4= vl Nega-

tive FAB-MS spectrumoli* m/z 609914 (M-H)~
molecular ion peakE #R1&%31, miz 463 Z 3011
Ay z}z} methy] pentose 2 hexose’} @23t frag-
ment ion peakE B2 = A}t 'H-NMR spec-
trumoll A 87.63(J="7.8Hz)°] double signal® }eh}
= Zo® Hol H-5'U& 33 & & 31, 86.399
36.202 H-8, H6Z FA3¥ o, 87540 veht
singlet2 H-2'2 FA43I3t}. 85.35914) doublet sig-
nal{J=6.6Hz) 22 glucose®] anomeric protond}
84.40001M singleto 2 v}ehd rhamnose®] anomeric
protong 2 3 4 QUK. 53] 81.00°14 angular
methyl signal doubleto® ##d 3= A} “C-
NMR spectrumollA] BollA] {23k 1271 peak(d
101.40, 8100.92, 876.57, 876.01, 874.20, 671.97,
870.67, 870.48, 870.10, 668.36, 867.10, 817.76)E &
3 Zo] 2 mole AYH Y-S & F YL, 59
glucose?] C-6°] 867.1°F downfield shiftdl= A
% 2 o} rhamnose’} glucose C-69 Zg=lo] gle
& o £ 9o, 283 C-39] signalel §133.4990
A GAEAHE 28 39 carbondll OHZ} X8k o]
oA Fo] Ao UE AT U &=
3l 5145.05, 8148.78& downfield shift=o] OHYI=
Zg=lo] S-S F4 & F ARk 28l3 Com-
pound IIE “dHe] A7kpEslel] o3 7l ¢
e H¥E3 o] TLCE A7 D-glucose?} Lrham-
nosed& 213t 4= JAth mWekA compound Il
quercetin®l glucose®t rhamnose’} 1—62%o2
3 ghiol AYE e Ao FAFUGY. o] 4e] 7]
7184 Aol £F 9 299 dataste] v]ZE com-
pound II= quercetin-3-O-o-Lrhamnopyranosyl

=

(1—6)-B-D-glucopyranoside & quercetin-3-O-ru-
tinoside(rutin) & &< Ast4ct.”

Compound IIT — Compound IIIE B34 4
o] Ao FeClyi+s3 Mg+HCIHFO Aol
IR spectrum®i*} 3396(OH), 2950(CH), 1657(C=
0), 1601 - 1502(aromatic C=C), 1052(glucosidic
C-0) ecm ™ 'BolA #% F5HE Yel o] fla-
vonoid glycosided & FAEY 4 AU} Negative
FAB-MS spectrumelA] m/z 593914 (M-H) 2
molecular ion peak& &U& 4 AU, m/z 477 2
285914 z}z} methyl pentose ¥ hexose?} €%
fragment ion peakZE #A3 = QITh 'H-NMR
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Compound il

spectrumolA  812.68%4 5-0HeZ FAHE
broad singlet& #H&3 4 AL, 88.12 ¢ 86.959)
A JeRtE= 242Ee) doublet signal(2H, J=9.0Hz)&
H-2', 6 2 H-3'. 59& 4T + UdNeH 86.39,
86.23014 YERd singlet& H-8, H-62.2 AL
Ut 53] 85.66004 VERG J=7.2Hz9] doublet
signal® hexose®] anomeric proton¥% 84.355%
9] singlet methyl pentose®] anomeric proton¥
& solg 4 9, 80.85914 methypentose?
angular methyl signal doubleto 2 #2H& 4 gl
2t} "C-NMR spectrumoll A Gl A fefah= 1271
carbon signal(8100.94, 8100.52, 875.50, 874.0,
872.10, 870.72, 870.53, 870.50, 668.49, 568.49,
864.80, 817.77)& 53l 2 moled] o] A= &
< FAY 4 YT E3) hexose C-69 signal©l
864.82 2 e} hexose C-6°1 methyl pentoseZ}
AFH U&E o A} Compound ITE 47}
FE3ol o 7R & F 9E EEF 2ol TLC
3t A3} D-galactose®t L-rhamnosedS &¢ig &
ARATE ol VIRA An 4 FEFY vuE
compound III:= kaempferol-3-O-a-L-rhamnopy-
ranosyl(1—6)-pf-D-galactopyranoside < kaemfp-
ferol-3-O-robinobioside® S4&tgct.*

Compound IV ~ Compound IV B34 24t

Vol. 43, No. 2, 1999

Compound IV

AR o Z FeClits3 Mg+HCIHEE Aol IR
spectrumel A  3370(0OH). 1660(C=0), 1602 -
1501(aromatic C=C), 1051(glycosidic-OH) cm™'o|
A 735 FUE ¥ flavonoid glycoside3THE & &
A 4= 212t} Negative FAB-MS spectrumol| A m/
z 431914 (M-H]) ™ molecular ion peakE #<lstg 1,
m/z 2694 hexose”} ©e€ fragment ion peakZ
B2 5= AT} 'H-NMR spectrumollA] 812.99¢14
singlet& A%9] 5-OH= 43511 §7.97, 86.96°1A]
el 24749 doublet signal(J=8.7Hz)S B-ring
o] H-2', 6’3 H-3, 5= FsH o H-2'¢} H-3,
H-5'9} H-6"0] M2 ortho couplingst Y& <& <
A}, 86.8690141 J=1.8Hz9] doublet signale H-
82 FAE o0 36.71 % 6.479] signal2 singleto
24 4zt H-3 ¥ H622 34 & 5 AUtk w3k
85.49°14 Yeh}= doublet signal2 J=7.2HzoA
hexose®] anomeric protong #&3 4= glgich ¥C-
NMR spectrumolir] FollA] f-251= carbon signal
2 5100.06, 877.30, 876.55, 673.23, 869.66, 860.7101
A vehar AL o]of) mhE e} Fejrt glucosed &
F3g 4= dslth. =% 8163.23914 1~2 ppm up-
field€ C-7 signale] 152 TH Ao Fol
AAFHNLE & 5 Iz, 53 T orthoH A9 C-
63} C-8& C-79] free-OH 4Ei®T} 0.7, 1.2 ppm
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downfield shift¥l 899.70, §95.0101A4] &= Ac}. o}
24 Compound IVE Ab7IR3iA#A EFI 2o
TLC3k Agsla & 2o] Dglucosed-& 18 4=
AATE. o] e 717144 Aot B8 datashe] vl
Z Compound IVE apigenin-7-O-B-D-glucopyra-
noside(apigetrin) <1, $Aakgc} ™

4 £

Syl dal A = Auiehs SE R (FEE,
Caragana chamlagu) Q77F F2 #ejoit o] Fo] H &
B ol digk A77F gleell ARt AlMsE dle]
MeOHY 29| 71825 AQAESEY Hiod 4%
chromatography(Ambelite XAD-4, Sephadex LH-
20)E 0|83l compound -IVE Easlgien, zbE
Eg3lsta g 717124 (IR, FAB-MS, 'H-NMR,
BC-NMR) %9 472% compound I tilianine,
acacetin-7-O-B-D-glucopyranoside® 2, compound
I+ rutin, quercetin-3-O-L-rhamnopyranosyl(1—
6)-B-D—glucopyranoside©. 2., compound I ka-
empferol-3-O-o-L-rhamnopyranosyl(1 —6)-B-D-
galactopyranoside© 2, compound V¥ apigetrin,
apigenin-7-O-f-D-glucopyranside®. 2 &<l £33}
At B899 838 £ acacetin-7-O-B-D-glucopy-
ranoside, kaempferol-3-O-o-1,-thamnopyrano-
syl(1—6)-P-D-galactopyranos-ide 2 apigenin-7-
O-B-D-glucopyranosidet= Igx AollA & &
B Aoln] 53] compound [& FE5F 04% 2 TR
Z=o] acacetin-7T-O-B-D-glucopyranoside®] A4
Ayeko = A olel7} gt
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