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A Study on the Constituents of Stem of Lespedeza x nakaii T. Lee

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 nakaii T. Lee, three
flavonoids and phytosterols have been isolated and identified as genistein, 4 ,7- dihy-
droxyflavone, daidzein and a mixture of campesterol, stigmasterol and B-sitosterol.
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ZAME (Lespedeza x nakaii T. Lee)x 7}¢
T Ao d7] EXH 22 (L. cyrto-
botrya) 9t M) (L. bicolor)e] FFoletxn Azts
o, JRFggHcz & of FRA(L cyrro-
botrya) 9t ftAbsh Ao vla|M sire) A
o7} Atk T Ho] EMolx, Y& AEFolH
2 HE Begoln ¥} B:ro)‘ﬂ HIL2A
2o Hr7t gz $Ee Ny Feel &
Aysie} D

S-2vietd] X80 9= Genus Lespedeza?)
Eol gl M 196543 Leed:= 10% 6WE 5EZT}
12%Fo8 2% 33FHFE Ha sy, 19
Haxd ogtd a7t 27T FF R2FFc 2

o) )% YepeAY 540 2ot Eaat

2 ¢ F U o] EF dsde 9
A9 S Aol 4EAAAA AR 5
ol Sldslojol e & 4 Ut
A2l 4 (Genus Lespedeza)élg.J Z7)s}

AL,

J‘O

T oA obHE(HEIM) (L. cuneata) Solet
o} A, AgA, HAANG, FAA =8
A olxA, 2FAGA, AGA, 3EA 2 A

HA 502 Ragpnd T8 Uy A
(L. bicolon & ¥|%§ Lespedezady NEL N2
AFAEA L oAz Agstn gh.9 a9

stigmasterol -

13

Leguminosae - flavonoid - genistein - 4" 7-dihy-

B-sitosterol

U olzigh &g Yehie AEel #%E
vhe goh. oldl 2 dyAe JEavrt A9
Hol9dA b gAY | sty RFestA
ol EAo tEo] HAEEF #8&% flavonoid
A RS A2 A8 A58 ALy

sta, EF offEHHE 79 & Azg 2
Agel A =AU

oje] Az F& E HEY & Aoz A
g 43 EtOAc 7HERolM 39 82 £
st 1 FERE FFESAVIN Bustuz 3
o

NERE o W

ME - 1994 108 Z9x £4T 2 oF
AddielA Astd MEstd SAT AL ALS
Eeis s

717} - ¥4 & Fisher-Johns Melting Point

ApparatusE AHEstd Z2FsY e LxE H
BalA F}}. Infrared spectrum2 Perkin
Elmer 281B spectrophotometer % Bio Rad
FTS-7& A}23led KBr Discjoz 2339l
'H-NMR#} C-NMR spectrum-& Varian Gemini-
200(200MHz)& Ab&stedl Z43lsith. HPLCE
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Waters p-bondapack C-18(4.5 mm X 250 mm)<
AH8-8} T}, Lobar column® Merck®] RP-8 size
B9} RP-18 size BE /\]-%'3}9&5}

FE Y 22 - Add 238 23
71(3.3 kg)9ll MeOHE 73l SAIZHR 33 =&
st ZskEFeled AM9 1YEHL A
°|& Tl 99% MeOHol| 7} &3t B82S
AAT AL BAYESetd MeOH ext.2 3y
o. (180 g)o] MeOH ext.o] Z&5& stato] 7}
d T T Y CHC132.i FZ%3}tq CHCl;
ext. 28 @€ AUt F& F39] EtOAcE 7}
3t EtOAcext. (8 0 AUT, o] +%o| iy
n-BuOHE 7}5l9] n-BuOH ext. (20 )2 49
. % EtOAc ext.& CHCl; MeOHA &)
(9:1~1:1) & Silicagel column chromatography &
AAS FrA B, C, D, E2 Y59, Fr.
BE Benzene : EtOAc = 4:12 silicagel column
chromatographyg 4lA|8}e] Subfr. B-1, B-2,
B-3, B4& ¥}, Subfr. B-1& Sephadex LH-
20(MeOH:H,0 = 2:1D& column chromatogra-
phyE 4Al3ld Compound K-4¢] zdAH < o
ATh. Subfr. B-28 CHCL:EtOAc = 4:12 sil-
icagel column chromatography 2 2 AJste] 24
d K-12 43Utk =% Subfr. B-3Z RP-18
Lobar column chromatography(MeOH:H,0O =
2DE dAstd 234 K28 I}, Fr.ca2y
El¥ Benzene:E(OAc = 1:12 silicagel column
chromatogarphy& 4AA|&t:, ™A Sephadex
LH-20(MeOH:H,0 = 2:1)2 2 column chro-
matography & HA|3le] 223 K-3& A}

Compound K-1 - MeOHZ AZAA S HlR3}lo
WA AFEHE ANUT. mp: 134~8°C LR.:
Vi 3450 (<OH ), 2950, 1470, 1380 (C-H), 1050
(C-O) cm! 'H-NMR (200 MHz, CDCly) & 0.68
(3H, s, CHy), 0.81-0.92 (9H, m, CH; X 3), 1.00
(3H, s, CHy), 3.50 (1H, m, H-3), 5.09 (0.5H, m,
H-22, 23), 5.35 (1H, bd, J = 4.4 Hz, H-6); BC-
NMR (50.3 MHz, CDCly) d:11.8, 12.0, 18.6,
19.3, 21.2, 24.3, 26.2, 28.3, 29.3, 31.6, 31.9, 33.9,
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

o
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0.41),
(0.50),

396 (0.54), 394 (0.12),
381 (0.50), 367 (0.36),
(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 K-2 - MeOHZ A 2% & whE5}o]
A T ANAFL YD mop.:
301~302°C UV: MeOH, A,,, nm, 260, 328
(shoulder) LR.: vX5 3400 (~OH), 2930 (C-H),
1645 (a,Bunsaturated; C=0), 1625, 1520, 1470
(aromatic C=C) cm-! 'H-NMR (200 MHz,
CD;OD) 8 8.09 (1H, s, H-2), 7.41 (2H, d, /= 8.7
Hz, H-2', 6'), 6.89 (2H, d, J= 8.7 Hz, H-3', 5'),
6.38 (1H, d, J = 2.2 Hz, H-8), 6.26 (1H, d, J =
2.2 Hz, H-6); BC-NMR (50.3 MHz, CD;0D) &
154.0 (C-2), 123.9 (C-3), 181.4 (C-4), 163.7 (C-
5), 99.7 (C-6), 164.7 (C-7), 94.3 (C-8), 158.8 (C-
9), 106.1 (C-10), 122.9 (C-1"), 131.0 (C-2'),
115.8 (C-3"), 158.2 (C-4"), 115.8 (C-5), 131.0
(C-6")

Compound K-3 - MeOHZ AZdA & HtE3}o]
g AN AGAHE AT mp.: 300°C o]
4 UV: MeOH, Ay, nm, 227, 255 (shoulder),
312 (shoulder), 329; "H-NMR (200 MHz,
CD;0D) ¢ 104 (1H, bd, -OH), 7.93 (2H, d, =
875 Hz, H-2', 6'), 7.88 (1H, d, /~ 8.69 Hz, H-
5), 6.92 (1H, dd, F 8.69 Hz, F 2.92 Hz, H-6),
6.94 (2H, d, F 8.75 Hz, H-3', 5'), 6.98 (1H, d,
J= 292 Hz, H-8), 6.74 (1H, s, H-3); 13C-NMR
(50.3 MHz, CD;OD) & 162.59 (C-2), 104.33 (C-
3), 176.26 (C-4), 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'), 15.79
(C-3",5), 160.65 (C-4")

Compound K-4 - MeOHE AZAA L wEs1d
AT 2 ARAFE AU mp.: 330°C
UV: MeOH, A, nm, 238 (shoulder), 249, 259
(shoulder), 303 (shoulder) LR. : vX¥ cm-1 3400
(-OH), 1645 (C=0), 1520, 1470 (c C}-IH-NMR
(200 MHz, DMSO-dy) ¢ 9.6 (1H, bd, -OH), 7.37
(2H, d, = 8.70 Hz, H-2", 6'), 7.95 (1H, d, J =

385 (0.33), 382
329 (1.43), 315
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8.79 Hz, H-5), 6.92 (1H, dd, J= 8.79 Hz, = 2.20
Hz, H-6), 6.8 (2H, d, /~ 8.70 Hz, H-3', 5'), 6.85
(1H, d, J~ 2.20 Hz, H-8), 8.29 (1H, s, H-2) 3C-
NMR : 50.3 MHz (CD;OD + DMSO-dy) & 155.0
(C-2), 124.8 (C-3), 178.0 (C-4), 129.1 (C-5),
116.9 (C-6), 164.9 (C-7), 103.8 (C-8), 160.1 (C-
9), 118.8 (C-10), 126.2 (C-1"), 132.0 (C-2', '),
116.8 (C-3, 57), 159.2 (C-47)
g1 3 A

Compound K-1 - o] 3}8&8& IR spectrumol]
A 3450 (—OH), 2950, 1470, 1380 (C-HD, 1050
(C-0) cm 18] gt FFE YeER)It} 5D 'H-
NMRe[ A= 0.68 ppm#} 1.00 ppm Ato]oA] 6
789] methyl signal& #&g 4 g9en, 350
ppmolA 8] multiplet® &2 4 9491, 5.09
ppm % 535 ppmol|A o|FAEE #HHY & gl
olM phytosterole] dFoZ FHEF 4 Qo
3, 13C-NMReA 71.9, 140.9, 121.9 ppmo) A
Yehbs &4 signal2 Hol 3M g4 hydrox-
yI719} C-5, 69 olFAFe] e Row A
Hom, F3 1294 ppm L 1385 ppme A Y
Bl B2 signal2 C-22, 239) ©|2ATL 4
2+ U9

Mass spectrum& BR m/z 414 (M*, 1.09)9}
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) 181, 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) B3}, 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)2 £ selo] |}
Bt 3oz Hol o] HF{ELe A7 Bsitos-
terol, stigmasterol, campesterolo] &350} &
FE2 FHE F d9on olg FExss0g
vlag s 98 2o

Compound K-2 - o] #3E&& IR spectrumo
A 3400 (-OH), 2930 (C-H), 1645 (C=0), 1625,
1520, 1470 (C=C) cmr'9] FFUE Yz,
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UV spectrumo] Al & isoflavone® A& Aol
spectrum®l 260 nm<}t 328 nm (shoulder)o] 4]
FrE Jeh o

'H-NMR spectrumo] A& 8.09 ppm (1H, s)oj|
UENE proton signal A AQ isoflavone?)
29 proton¥-& & F UULHB 741 ppm
(CH, d, /= 87 Hz) 2 6.89 ppm (H, d, = 8.7
Hz)9] proton signal& isoflavone?] 4’ $J7}
A#E Bring?] 2'7% 37 2 5'3 67 $£29] o
coupling (J = 8.7 Hz)ol| 7|13 Aoz 741
ppme| proton signals 2" 7} 6'YR|9) iz
6.89 ppme] proton signal-2 3'# 57 Yol &
22 FFeHTH.1® w3 638 ppm (1H, d, j =
2.2 Hz)$} 6.26 ppm (1H, d, J = 2.2 H2)¢] pro-
ton signal& 5 g 7947} A $E A-ring?] 6 &
8912l #4227} m-coupling (J = 2.2 Ho)st= A
o 71g Ae2 Bol 6.38 ppme| proton sig-
nal& 89X 9 42 6.26 ppme] proton sig-
nalg 691X a2 FHPsigg.

BC-NMR spectrumol A& 43 g0 7]93}
+ carbon signal® 181.4 ppmolA #1355 o
o, ebA o] AFELS 5 &l x&E 9]
T Ae Y% # JdNeHw® 1310 ppm ¢
1158 ppmeoll Yel}E carbon signale 4'-84
7} A #so)A 71918k 2 carbon intensity <)
unsubstitued aromatic carbon©.ZM  131.0
ppmo| UEltE carbon signalg 27 2 67 ga
2. 1158 ppmol| YeElIE carbon signalg 3’
25 BLEE EHE & AU waA
Compound K-2& 4',5,7- trihydroxyisoflavone
o2 3FaA%eH, olg BAABOS} v Ted
genistein® & 33 g},

Compound K-3 - o] 3389 UV spectrum&
227, 255 (shoulder), 312 (shoulder) @ 329 nm
A FFUE el o 3FEL flavoned:
2 33929, 1® 'H-NMR spectrumd] A &=
6.74 ppm (1H, s)o|A YElY= proton signal-
flavone® 3¥ 939 protone® A& 4 g
e m1d 793 ppm (2H, d, /= 8.75 Hz)$} 6.94
ppm (2H, d, J = 8.75 Hz)9] proton signal& 4’
927} AP Brings] 2’4 3’ L 57 6 =
28] o-coupling (J = 875 H2)9 7]91% Aoz
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7.93 ppm9 proton signal& 2’7 6’99 4
A2, 6.94 ppm9 proton signald 3’7 5'¢ %
o] #42 FHAG. Y £F 7.88 ppm (1H,
d, /= 8.69 H2)9} 6.92 ppm (1H, dd, J = 8.69, J
=292 Hz) 2 698 ppm (1H, d, J = 2.92 Hz)
proton signalE< 7-oxygenated A-ringoljA] U}
Eftb= ABX type2] proton signal® o-coupling
(J=8.69 Hz)d}= 7.88 ppm@| proton signalg 5
X9 42 o-coupling (/= 8.69 Hz) T m-
coupling (/= 292 Hz2)Z 3l& 6.92 ppm¥| pro-
ton signalg 69x9] $£42  m-coupling (J =
292 Hz)3he 6.98 ppm] proton signal-S 893
o F22 FAAt. B

1BC-NMR spectrumollXq{i= 4¥ gtho] 7|05}
carbon signal& 176.26 ppmel| A &<lstg o
o] carbon signale} $x|& Ho}l o] slgE
5-deoxyflavone§l& #& & UAch 9 =
128.03 ppm ¥ 115.79 ppmol Ue}=
carbon signal& 4'-gtA7} x8tx]ojx 7)elste
2 carbon intensity2] unsubstituted aromatic car-
bon2 24 128.03 ppmel U= carbon sig-
nalZ 2" 9 6" #4222, 115.79 ppmo] Ueh}=
carbon signal& 3" 2 5" gt42 FAI F 9l
Ak, ol& ZF{}sd Compound K-38 4,7-
dihydroxyflavone2 2 F3dgom, ox
APT(attached proton tes)192] A3}t 3 BFH 16
o vlwate] Fgs] AdXFE FAsH

Compound K-4 - o] 3g&9] UV spectrume
238 (shoulder), 249, 259 (shoulder), 303 (shoul-
denol A F+dE Ueuo o dgEL
isoflavone® 2 33301 19 'H-NMR spec-
trumo| A& 8.29 ppm (1H, )94 el pro-
ton signal¥ isoflavone®| 28199} protono. &
FHE & AN 737 ppm (2H, d, /= 870
Hz)# 6.8 ppm (2H, d, J = 8.70 Hz)¢] proton
signal& 4" ¢27F 28E B-ring®] o-coupling
(J=8.70 Hz)d| 7|0% Aoz 737 ppm2l pro-
ton signal& 2'% 6'Ax|e] 28 6.8 ppme]
proton signal$ 3'# 5’939 FAE FAG
o 1® EZF, 795 ppm (1H, d, J = 879 HO)T
6.92 ppm (1H, dd, J = 879, J = 2.20 Hz) 2
6.85 ppm (1H, d, /= 2.20 H2)¢] proton signal

oo & or
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€& 7-oxygenated A-ringolA YER}E ABX

type2} proton signal2 o-coupling (J = 8.79 Hz)
3= 7.95 ppme proton signald YR £4
2, o-coupling (= 8.79 Hz) ¥ m-coupling (J =
2.20 H2)Z 3= 6.92 ppm9 proton signald 6
A9l a2, m-coupling (J = 2.20 Ho)dle
6.85 ppm¢&| proton signald 8¥ e 48 F
ZEE R

BC-NMR spectrumofj & 49 ®aef 7<%}
+ carbon signalZ 178 ppmeo A #Qlatg oni
°] carbon signal?} $x}Z Ho} o] FFPEL S-
deoxyflavoned & AT 4+ AU 9 TI
132 ppm % 116.8 ppmol Ve carbon sig-
nale 4'-g47} #gslolr 71918t 2 carbon
intensity®} unsubstitued aromatic carbon2 2
A 132 ppmol] YEeER}E= carbon signalg 2" %
6" BA% 1168 ppmo] YeEhIE carbon sig-
nals 3" 9 5" ©AZ FEE ¢ UM ol
358t Compound K-4Z 4' 7-dihydroxyiso-
flavone (daidzein)2. 2 A8l o olE APT
A7 9 B¢ vipsled Axq& elaty
o

2 B

AR 8 (L. cyrtobotrya)$t #e} (L. bicolor) )
ZE ZAME (Lespedeza X nakaii)®) X AFH
£ Ao g EtOAc 785 oA Bsitosterol, stig-
masterol, 47,5 7-trihydroxy-
isoflavone(genistein), 4’,7-dihydroxyflavone,
4’ 7-dihydroxyisoflavone (daidzein)& %)t
a 735 A8

campesterol,

(19943 129 199 HF$)

a2

ot
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