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A Study on the Constituents of Stem of Lespedeza x maritima Nakai

Beam Hae Kim and Chang Min Kim
College of Pharmacy, Kang Won University, Chun Cheon 200-701, Korea

Abstract—From the EtOAc soluble parts of Lespedeza x maritima Nakai, four
flavonoids and phytosterols have been isolated and identified as genistein, kaempferol,
dalbergioidin, genistin, and a mixture of campesterol, stigmasterol and B-sitosterol.

Keywords—Lespedeza x maritima - Leguminosae - Flavonoid - genistein -

kaempferol -

s ] (Lespedeza x maritima Nakai}& Z
A2l (L. cyrtobotrya) 9} ZERI (L. maximow-
iczi)) 9] FFoln, Fol7l 2 mo] @3te AP
0 2A TAste Aol B3 kA #ol HAH
F& HA 9ol du RN ALHA
FAoR AV B Fo] MY YL AE:
Holm FHEolx Zol 1.5-3 cmol A gk HEF oA
£ 5cmd] B3t AL S{lofﬂ U] 1-2 ecm2A]
Bk FEEEZ, Uk BIE T ieln SR %
© MIRelw BElEkel AU Zl eddo 2 HIR
HEel FRe A7 FEsE Jom XW
¥y o RS KE/} DA At
FAAANAY H2 ZEle Ao] Aot} EH
< 4ol 320 mmEAN Yol v}, ¥L 8-9¢q]
A3 F4sAM] 387049 dalv] Zo} 10-15 mm
olil 2372 Zo] 34 mmEA go] Ut
e A e HAagolAgt iy} 2F-Holn
B A0l EHE Holx gt ¥ &
Yol £ EVAEL dA FY oA 4
A2 ZdeAn fZo] oA 270z ZEAd, 4
e Bd¥oln Zo] 7-10 mm, W] 4 mmE
A 10-119e) o ofE £9o] 9m 2 ¢
3z ol glck, FAle ElgEon ZHoj
4-5 mm, W 3 mmEAN HHolg D
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A28tk Lobar columng Merck®| RP-8 size
B9} RP-18 size BE AM&-3}9iTt.

£ ¢ 22 - Adsd gd% fungE
7} (4 kg)ol] MeOHS 718te] SAIZHY 38 %
s AhESstd Ao nIEHG A
o] TH 99% MeOHd| 7}8 &alstel Hg8 2
AAR AL BFEEH MeOH ext.2 39
t}. (350 g) ©] MeOH exto| ZH+E 71514
7td &A1 F BF CHCLoR F&3)d
CHCl; ext.(26.8 )8 dUt. d& 24
EtOACE 718t EtOAc ext. (29 )& 493, |
$£2d thA] n-BuOHE 7}5ted n-BuOH ext.
(31 @& AU}, °|F EtOAc ext.& CHCly:
MeOHA £91(9:1~1:DZ Silicagel column chro-
matographyE A8t Fr A, B, C, D U¥g
o9  Fr. AZ CHCI3EtOAc = 3:12 Silicagel
column chromatography & 2 Al5le] R-19] 224
AL 49ttt Fr. BE Benzene:FtOAc = 413
silicagel column chromatography g 4 A 8lq
Subfr. B-1, B-2, B-3, B-48 ¥%121, Subfr. B-1
¥ Benzene:EtOAc = 1:12 silicagel column
chromatography 2 4lA}8l3, ©|& thA] RP-18
Lobar column chromatographyE 4 A
(MeOH:H,O0 = 3:1)3t . Sephadex LH-
20(MeQH:H,O = 2:1)2 column chromato-
graphyE AAI8le] R-2 2 R-39] 2FAL A
t}. Fr. C& Sephadex LH-202.2 column chro-
matography (MeOH:H,0 = 2:1)E A A|sle R-4
o XHAHE AUt Fr. DEEHE Sephadex
LH-202 8 column chromatography (MeOH:
H,0 = 2:1)& 4AA]3}31, o]& t}A] RP-18 Lobar
column chromatographyg& A A[(MeOH:H,0 =
3.3t RS9 223 L AU

Compound R-1 - MeOHZ A dAL uEs
o Wael P 3EH L AU mp.: 135°CLR. :
v i cml 3450 (OHD, 2950, 1470, 1380 (C-H),
1050 (C-O) 'H-NMR (200 MHz, CDCly) & : 0.68
(3H, s, CHyp), 0.81-0.92 (9H, m, CH; X 3), 0.98
(3H, s, CH,), 3.50 (1H, m, H-3), 5.09 (0.5H, m,
H-22, 23), 5.35 (1H, bd, J = 4.4 Hz, H-6) 1C-
NMR (50.3 MHz, CDCly) ¢ :11.8, 12.0, 18.6,
19.3, 21.2, 24.3, 26.2, 28.3, 29.3, 31.6, 31.9, 33.9,
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36.2, 33.6, 37.2, 39.7, 42.3, 45.9, 50.1, 56.0, 56.9,
71.9, 121.9, 129.3, 138.5, 140.9 MS: m/z (rel.
int.) 414 (1.09), 412 (0.74), 400 (0.69), 399
(0.41), 396 (0.54), 394 (0.12), 385 (0.33), 382
(0.50), 381 (0.50), 367 (0.36), 329 (1.43), 315
(5.23), 303 (0.87), 289 (0.53), 273 (1.38), 271
(2.72), 255 (2.89), 253 (3.72), 231 (3.72), 229
(3.03), 213 (8.24), 211 (1.82), 83 (17.33), 81
(14.68)

Compound R-2 - MeOHZ AZdA& HlE3g}
o dg ZAo AAZAAFE AUY. mop.
301~302°C UV: MeOH, A_,, nm 260, 328
(shoulder) LR. : v cm-l 3400 (OH), 2930 (C-
H), 1645 (a,B-unsaturated C=0), 1625, 1520,
1470 (aromatic C=C) 'H-NMR (200 MHz,
CD,;0D) 9 8.09 (1H, s, H-2), 7.41 (2H, d, J= 8.7
Hz, H-2'. 6'). 6.89 (2H, d, / = 8.7 Hz, H-3,
5), 6.38 (1H, d, J= 2.2 Hz, H-8), 626 (1H, 4, J
= 2.2 Hz, H-6) >C-NMR (50.3 MHz, CD;0D) & :
156.8 (C-2). 126.9 (C-3), 184.0 (C-4), 161.3 (C-
5), 98.6 (C-6). 163.0 (C-7), 93.7 (C-8), 156.8 (C-
9), 104.6 (C-10), 1265 (C-1"), 134.1 (C-2', C-
6'), 1189 (C-3". C-5"), 156.8 (C-4")

Compound R-3 - MeOHZE A2 S HFE s}
A4 Ao AAAFEL dAYd. mp:
276~278°C UV: MeOH, A_,, nm 253 (shoulder),
266, 294 (shoulder), 322 (shoulder), 367 'H-
NMR (200 MHz, CD,0D) 8 : 819 (2H, d, /= 9
Hz, H-2', 6'). 701 QH, d, J= 9 Hz, H-3', §),
6.50 (1H, d. J = 2.1 Hz, H-8), 6.28 (1H, d, J =
2.1 Hz, H-6) C-NMR: 50.3 MHz, CD;OD, ¢ :
162.59 (C-2), 104.33 (C-3), 176.26 (C4), 126.36
(C-5), 114.71 (C-6), 162.38 (C-7 ), 102.34 (C-8),
157.33 (C-9). 116.1 (C-10), 121.67 (C-1"), 128.03
(C-2, 6'), 115.79 (C-3', 5'), 160.65 (C-4')

Compound R-4 - MeOHE AZAE& vr¥ sz}
o A% ZAo AJAFE AT, mp.:
243~244°C UV : MeOH, A, nm 224 (shoul-
der), 287, 324 (shoulder) LR.: v cm 3400
(OH), 1645 (C=0), 1520, 1470 (C=C) 'H-NMR
(200 MHz, CD,0D) ¢ : 6.89 (1H, d, J = 8.3 Hz,
H-6), 6.37 (1H, d, J = 2.3 Hz, H-3'), 6.30 QH,
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dd, J= 83, 23 Hz, H-5), 593 (1H, d, J = 23
Hz, H-8), 591 (1H, d, J = 2.3 Hz, H-6), 4.5 (2H,
two q, Jeis = 5.5, 17 Hz, Jtrans= 10.8, 17 Hz, H-
2), 422 (1H, q, J = 5.5, 10.8 Hz, H-3) C-NMR
(50.3 MHz, CD,0D) 8 : 71.9 (C-2), 48.4 (C-3),
200 (C-9), 168.7 (C-5), 108.2 (C-6), 166.3 (C-7),
96.4 (C-8), 165.7 (C-9), 114.4 (C-10), 114.4 (C-
1), 159.7 (C-2"), 97.5 (C-3"), 158.1 (C-4"),
104.2 (C-5"), 132.4 (C-6")

Compound R-5 - MeOHZ AR & uvtE-3}
o A 249 AuWF FFE AYY. mp:
254~256°C UV : MeOH, A ,, mm 261, 330
(shoulder) LR.: v cm! 3400 (—OH), 1645
(C=0), 1520, 1470 (C=C) 'H-NMR (200 MHz,
DMSO-dg) & : 129 (1H, s, -OH), 9.6 (1H, s, -
OH), 8.4 (1H, s, H-2), 7.39 (2H, d, J = 8.6 Hz,
H-2', 6, 682 (2H, d, J = 8.6 Hz, H-3', 5),
6.72 (1H, d, J = 2.15 Hz, H-8), 6.46 (1H, d, J =
2.15 Hz, H-6), 5.01 (m, H-1", OH-3", OH-4";
D,O exchange, d, J = 7.4 Hz, H-1') “C-NMR
(50.3 MHz, DMSO-dy), 8 : 154.6 (C-2), 122.5 (C-
3), 180.5 (C-4), 161.6 (C-5), 99.4 (C-6), 163 (C-
7, 94.4 (C-8), 157.5 (C-9), 106 (C-10), 120.9 (C-
1), 130.0 (C-2/, 6'), 115 (C-3, 57), 157.2 (C-
4), 99.7 (C-17), 72.9 (C-2"), 77.0 (C-3"), 69.4
(C-4"), 76.2 (C-57), 60.4 (C-6")

Compound R-52} 7}s+=&3} - Compound R-
55 mge 5% HCIEY 3 mld] Fo|3 &3
A 85°CE Azt 71 ¥ {4 10 miE 7}et
2, ether 25 mlZ 33 &89}t ether® &
10% NaHCO;2 AHZ F oA SF/Fz AH
St #AEEeted A 2E% & MeOHE AZ
Aoted A B JFEF F 0.6 mgs EAU
t}. 'H-NMR (200 MHz, DMSO-dg) ¢ : 7.78 (1H,
s, H-2), 732 (24, d, /= 8.49 Hz, H-2', 6"), 6.77
(2H, d, J=8.49 Hz, H-3,5),543 (1, d, J=
2.15 Hz, H-8), 5.36 (1H, d, J = 2.15 Hz, H-6)

o o 0%

Compound R-1 - o] #F¥E2 IR spectrumol]

A} 3450 (OH), 2950, 1470, 1380 (C-H), 1050 (C-
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) cm19] ¢ F5UE vehi e, 'H-NMR
A= 0.68 ppm} 1.00 ppm Alolo A 6749]
methyl signalg #2d £ e, 3.50 ppm
o419} multipletg &Y 4 JAAIL, 5.09 ppm
2 535 ppmellA] o1 ZATE BHEY & YA
phytosterole] dFo 2 FHE F U} 4O
BC-NMROJ A 71.9, 140.9, 121.9 ppmalA YEh}
= B4 signal2 Ho}l 3 etio] hydroxyl7] e}
C5, 69 olFAY] slE Aor FHIAST,
T3 120.4 ppm 2L 138.5 ppmolX VeI &
A signal2 C-22, 239 o|2ATE 44 4+ 3l
9t} 49 Mass spectrum$ BYH m/z 414 (M",
1.098} 399 (0.41), 396 (0.54), 381 (0.50), 329
(1.43), 303 (0.87), 273 (1.38), 255 (2.89), 230
(3.72), 229 (3.03), 213 (8.24), 81 (14.68) 18}
3, m/z 412 (M, 0.74), 394 €0.12), 271 (2.72),
255 (2.89), 253 (3.72), 229 (3.03), 213 (8.24),
211 (1.82), 83 (17.33) T3, m/z 400 (M+,
0.69), 385 (0.33), 382 (0.50), 367 (0.36), 315
(5.23), 289 (0.53), 273 (1.38), 255 (2.89), 231
(3.72), 229 (3.03), 213 (8.24), 81 (14.68) £4¥
Aol e Aozuo} o HYEE Azt
B-sitosterol, stigmasterol, campesterolo] E§s
ol de AR Y & Ao o F F¥A
7899} vl wd A7} TS BT
Compound R-2 - ¢} 3}3HE-2 IR spectrumei]
A 3400 (OH), 2930 (C-H), 1645 (a,f-unsaturat-
ed C=0), 1625, 1520, 1470 (C=C) cmr19} &<,
2 JeEhQ3, UV spectrumd] X isoflavone
o] APAQ spectrum 260 nmet 328 nm
(shouldenel| Al FFUE eI 101D
'H-NMR spectrumslM & 8.09 ppm (1H, s)el
Hehl = proton signalS A3 A<l isoflavone?)
29 protonyd g & & e 1213 741 ppm
(H, d, J= 8.7 Hz) 2 6.89 ppm (2H, d, J = 8.7
Hz)9] proton signal2 isoflavone?] 4’$|x]7}
A Bring?l 23 37 & 53 67 $£49 o
coupling (J = 8.7 Hz)d| 7|4 RAL=Z 7.41
ppm2] proton signalS 27 3} 6’81H) 9 Fiag,
6.89 ppm¢} proton signald 3’3} 5’9 &
A% 238YtE 1D T& 6.38 ppm (UH, d, J =
2.2 Hz)# 6.26 ppm (1H, d, 7 = 2.2 H2)¢] pro-
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ton signal& 5 2 79 X7} X 8% A-ringe| 6 2
89X 9 27} m-coupling (J = 2.2 H2)&= A
o 71elste ALZ Hol 6.38 ppm9 proton
signalE 8¥YA|9 FAZE 626 ppme| proton
signal& 69X F42 FH8H 12

BC-NMR spectrumol| A& 4% ehlo] 7]913}
£ carbon signal® 1840 ppmolA] #EAeF e
o, waA o] FELS s g} e 9l
e AL #AT F dRem® 1341 ppm L
118.9 ppmell YEl}= carbon signal& 4'-84
7t @l 7|8tE 2 carbon intensity]
unsubstituted aromatic carbonS 24 134.1
ppmol WERE carbon signald 2" 2 6" @4
2, 1189 ppmo] UEMIE carbon signalg 3’
g2 5" gA2 53 F AAY. gHA
Compound R-2& 4',5,7- trihydroxyisoflavone 2.
2 FAALH, o0& EHA 129 wH gt
genistein® 2 4319t}

Compound R-3 - o] #3E9] UV spectrum
& 253 (shoulder), 266, 294 (shoulder) ¥ 322
(shoulder), 367 mmoA] FFUE Yl e
W, S band 19 927 FHFALolN Lhe}
e e g2A o 3jtE] flavonoli S %
R o 1© 'H.NMR spectrumd A& 8.19 ppm
(2H, d, J= 9 Hz)#} 7.01 ppm H, d, /= 9 Hz)
9] proton signalg 4"¢ |7} X &= B-ring?] 2’
#3253 6 $49 o-coupling (J = 9 Hz)dl
71918 Ao 819 ppme| proton signalg 2’
} 6'9X Y $£22, 7.01 ppme] proton signal
S 3% 'R i FHIATG 1D EF
6.50 ppm (1H, d, J= 2.1 H2) E 6.28 ppm (1H,
d, / = 2.1 Hz) proton signalg& 5, 7-dioxy-
genated A-ringelA] WEWE proton signal2
6.28 ppm9] proton signalg 6939 F4E,
6.50 ppm2] proton signal& 891x|9 F4Z F
B 12 o2 F¥st Compound R-35 ¥
AX|199} v wale] kaempferol® T35t}

Compound R-4 - o] 33E9 UV spectrum
& 224 (shoulder), 287, 324 (shoulder) mme®lj A
FFUE Hygon, 'H-NMR spectrumd]X &
4.5 ppm (2H, two q, Jcis = 5.5, 17 Hz, Jirans =
10.8, 17 Hz)9| A el proton signal& 39

o
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¥ xle] proton#}e] germinal coupling (J = 17
Hz) 2 vicinal coupling (Jeis = 5.5 Hz, ftrans =
10.8 Hz)ol]l <3t 2H %] 2] protono.® F3 T
% gl9len 4.22 ppm (1H, q, J = 5.5, 10.8 Hz)
9} proton signal& 2H X2} proton¥}9] vici-
nal couplingdl] 2% 3 YA 9 protone 2 F%
3 4 %A ® =% 68 ppm (AH, d, J= 8.3
H2)3} 6.30 ppm (1H, dd, J= 8.3, /= 23 Hz) ¥
6.37 ppm (1H, d, /= 2.3 H2)9] proton signals
< 2", 4 -dioxygenated B-ringo]lA E}E=
ABX type9] proton signal2 o-coupling (J = 8.3
H2)3h= 6.89 ppme] proton signal& 6" 93¢
22 o-coupling (J= 8.3 Hz) ¥ m-coupling
(J=23 Hz)Z &+ 6.30 ppme| proton signals
5’9219l 2%, m-coupling (J = 2.8 H2)d=
6.37 ppm¢&| proton signal& 3" 42
ZF38t9 ), 5.93 ppm 2 5.91 ppmo A m-cou-
pling (J = 2.3 Hz)3}+= proton signal& #2 8
W, oaNAS FAR FRH}PT W

BC-NMR spectrumel] A& 49 gio] 7]Q3le
carbon signal& 200 ppmolA] #F<lstg o,
71.9 ppm& methylene peak$t 48.4 ppm2]
methine peak2A o] 3}§&o] isoflavanone©]
de AS 98 & U, 484 ppme
methine peak?] 9X 2 Ho} 2"¢X|d} &7}
e A% 2 4 AT

o2 #3tsle] Compound R4E 2,4 ,5,7-
tetrahydroxyisoflavone (dalbergioidin) 2.2 F7%
dgon, o5 APT A% 9 X We Hlwat
o dxgg At

Compound R-5 ~ o} 33E¢] UV spectrum
£ 261, 330 (shouldendlx EF5FHE Vel o]
o] 3gEE isoflavoneFE FZ3}P o 17
'H-NMR spectrumol| A& 8.4 ppm (1H, s)oll Al
el proton signal & isoflavonee] 21 ]3]
9 prowon2Z FAT 4 A2 7.39 ppm
(2H, d, /] = 8.6 H2)3} 6.82 ppm (2H, d, J = 8.6
Hz)2l proton signal® 4'$x}7} X8 E B-ring
9] o-coupling (= 8.6 Hz)ol| 7]91% Ao 2 7.39
ppm&] proton signal& 2’3 6'¢X 9] FL=,
6.82 ppm¢&] proton signald 3’37 5’ F
22 FA3Qch. 12 =3 6.72 ppm (1H, d, J =
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2.15 H2)® 6.46 ppm (1H, d, J = 2.15 H2)9}
proton signal& 5 ¥ 79127} X&E A-ringo)
6 2 89y $47t m-coupling (J = 2.15 Hz)
3 Ad) 71918 Aoz Ko}l 672 ppme) pro-
ton signal & 8% A 8] AT, 6.46 ppm2 pro-
ton signal® 69148 42 FAPE.12 DO
exchangeo] ¢}l 5.01 ppme} multiplete] J =
74 Hz3l doublete.g Hol wiel f-Agste 2
o] AL ggton, AWLEdsid 42 7
BE ZFY TLCE AT fo-glucosed & HAUS
A, AtEEHE e "] 'H-NMR
spectrumo)A] 8¥W, 6@ proton signale) Z}z}
5.43, 5.36 ppmoE upfield® o|FHo] el
B A= Ro} sWgiAo] Fo] AFehe Ao
38 F Y. 2

BC.NMR spectrumol e 49 €hnof 71213t
carbon signal® 180.5 ppmoiA ERIGH S
, ©] carbon signal®] X2 Ko} o] HFE
5-oxyisoflavonel-& A& 4 Sl W &
g 130.0 ppm 2 115 ppme} YJE= carbon
signal-& 4'-gt47t AFEo|A rlelstE 2 car-
bon intensity?] unsubstinwed aromatic carbon
22X, 130.0 ppme] VENE carbon signal
2" % 6" "gAg, 115 ppmo] YEIYE carbon
signald 3" 4 5 @47 AT F YUY, ®
3 29 19 carbon peakE 99.6 ppmollA] &
Ag 4 Sqdct. olg FE3te] Compound R-5
£ genistein-7-O-f-p-glucopyranoside (genistin)
2 33§Yen, o APT 43 8 YA
o vl mate] YA HIsH.

o & rf¢

Z2 B

AR (L. cyriobotrya) St ZEMNE (L. maxi-
mowiczii)2) FZQ N WANE (Lespedeza X
maritima)e] XAEZE A LE EQAc 7HEE
A B-sitosterol, stigmasterol, campesterol,
genistein, kaempferol, dalbergioidin, genistein-
7-O-B-p-glucopyranoside (genistin)& ¥ 8}
o FZE FR8

(19949 129 199 HF)
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