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The aerial parts of Lespedeza cuneata were collected, air-dried and extracted with 95% aqueous
EtOH. Then it was successively partitioned with #-hexane, CH,CL, EtOAc and H,O. Repeated Sepha-
dex LH-20 column chromatography on the EtOAc- and H,0O-soluble fractions gave four compounds.
Their structures were elucidated as quercetin (1), kaempferol (2), desmodin (3) and homoadonivernith
(4) on the basis of spectroscopic evidences such as "H-NMR, “*C-NMR, 2D-NMR and MS spectrum.
Desmeodin (3) and homoadonivernith (4) have not been reported from this plant so far.
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Desmodin (3)

Homoadonivernith (4)

Fig. 1. Chemical structures of compounds 1-4 from the aerial parts of Lespedeza cuneata.
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33 1(quercetin): yellow amorphous powder; Rs: 0.58
(TBA), 0.00 (6% AcOH); FAB-MS m/z: 303 [M+H]:; 'H-
NMR (400 MHz, (CD;),CO, 8): 630 (1H, d, J=19Hz, B-

6), 6.55 (IH, d, J=19Hz, H-8), 7.02(1H, d, /=83 Hz, H-
5%, 7.70 (1H, dd, J=83, 2.1Hz, H-6), 7.80 (1H, d,
J=21Hz, H-2), 12.18 (1H, s, OH-5); “C-NMR (100 MHz,
(CDy),CO, &) 9494 (C-8), 99.55 (C-6), 10436 (C-10),
116.11 (C-2), l16.6 1(C-5), 121.89 (C-1), 123.84 (C-6"),
137.04 (C-3), 14626 (C-3"), 147.89 (C-2), 14878 (C4"),
158.03 (C-9), 162.04 (C-5), 16549 (C-7), 177.03 (C-4).

33HE 2(kaempferol): yellow amorphous powder; R: 0.55
(TBA), 0.00 (6% AcOH); FAB-MS m/4: 287 [M+H]; 'H-
NMR (400 MHz, (CD,),CO, &): 628 (I1H, d, J=19Hz, H-
6), 6.54 (1H, d, J=19Hz, H-8), 7.03 (2H, d, J=8.8Hz,
H-3'5), 8.16 (2H, d, J=88Hz, H-2'¢"), 12.18 (I1H, s, OH-
5); “C-NMR (100 MHz, (CD;),CO, 3): 94.51 (C-8), 99.18
(C-6), 104.17 (C-10), 11635 (C-3.3), 123.34 (C-1), 130.48
(C-206"), 136.66 (C-3), 147.03 (C-2), 157.79 (C-9), 160.17
(C-5), 16233 (C-4), 16498 (C-7), 176.61 (C-4).

3-3HE 3(desmodin): yellow amorphous powder; Ri: 0.26
(TBA), 0.51 (6% AcOH); MALDI-TOF-MS m/z: 565 [M+H]',
587 [M+Nal; 'H-NMR (400 MHz, CD,OD, &): 2.76 (1H, t,
J=109, 95Hz, H-5"a), 3.08(1H, t, J=7.7, 83 Hz, H-2"),
321 (3H, m, H-3"b, 3"4™), 341 (2H, m, H-2"5"), 3.50
(I1H, t, J=94, 9.1Hz, H4"), 3.66 (1H, t, J=8.8, 8.8Hz,
H-3"), 3.73 (1H, dd, J=5.2, 11.8Hz, H-6"b), 3.89 (1H, d,
J=118Hz, H-6"a), 429 (1H, d, J=6.6Hz, H-1"), 4.95
(IH, d, J=9.8Hz, H-1"), 647 (1H, s, H-8), 6.59 (IH, s,
H-3), 7.15 (2H, d, J=83Hz, H-3\5), 7.82 (2H, d, /=83 Hz,
H-2,6"; "“C-NMR (100 MHz, CD,OD, &) 6142 (C-6"),
6538 (C-5™), 69.42 (C4™), 70.09 (C4"), 72.03 (C-1"), 74.11
(C2™), 76.10 (C-3"), 7841 (C-3"), 8043 (C-2M), 81.08 (C-
5", 93.31(C-8), 102.32 (C-3), 103.57 (C-10), 10537 (C-1"),
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Desmodin (3)
Fig. 2. Selected HMBC correaltions of compounds 3 and 4.

107.57 (C-6), 115.55 (C-3.5), 121.57 (C-1), 127.94 (C-2'6",
15725 (C9), 16129 (C4), 163.62 (C-5), 164.61 (C-7),
164.67 (C-2), 182.49 (C-4).

313+ 4(homoadonivernith): yellow amorphous powder; R;:
040 (TBA), 0.51 (6% AcOH); FAB-MS m/z: 581 [M+H];
'H-NMR (400 MHz, CD,0OD, §&): 2.75 (1H, dd, J=93, 109
Hz, H-5"a), 3.08 (IH, t, J=77, 84Hz H2"), 320 GH,
m, H-S"b, 3"4™), 340 QH, m, H2"5", 349 (IH, t
J=9.5, 9.1Hz, H4"), 3.66 (IH, t, J=89, 89Hz H-3"),
372 (IH, dd, J=55, 12.1 Hz, H-6"b), 3.88 (IH, dd, J=17,
12.1Hz, H-6"a), 428 (1H, d, J=7.0Hz, H-1'"), 491 (1H,
d, J=98Hz, H-1"), 646 (IH, s, H8), 654 (IH, s, H-3),
689 (IH, d, J=89Hz, H-5), 736 (H, m, H-2'6); “C-
NMR (100MHz, CD:OD, 8): 6190 (C-6"), 6587 (C-5™,
6991 (C4™, 7059 (C-4"), 7253 (C-1", 7460 (C-2",
76.58 (C-3"), 7890 (C-3M), 8093 (C-2"), 8158 (C-3"),
93.80 (C-8), 102.85 (C-3), 10407 (C-10), 105.86 (C-1™,
10806 (C6), 113.13 (C2), 11580 (C-5), 11931 (C-6),
12251 (C-1), 14602 (C-3), 150.03 (C-4), 157.74 (C-9),
161.30 (C-5), 164.08 (C-7), 165.18 (C-2), 182.96 (C-4).
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SIE 13 3%HE 25 dlFF9) flavonol FEEE TLCY
AN, vanillin LA =07 AHQTE SEHE 1
o] 'H-NMR spectrum®| 4] catechol ring®] signal®] § 7.02,
7.70, 7.80°14 U, BC-NMR spectrumol|A] C-ring®] ©]
A &9 €2, 39] & 147.899F & 137.04, carbonyl BHA
7F 8 177.03%01 A signalo] ##H & AOZ Hol flavonol
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Homoadonivernith (4)

38 13 A9 #AR 'H-NMR spectrumel Al § 8.163} §
7.03¢] F 71¢] doublet (J=88Hz) signal# “C-NMR spectrum
oA & 130487 & 116359 signale B-ringo] A2 thA<!
phenol ringd] %YL & F 9ol E 2= kaempferolE
T3

S 3 =B BRI vanillin BAAO] =FHOZ 0
2599}, MALDI-TOF-MS (positive) spectrum®ll*] £} jon
peake= m/z 565 [MHH]", 587 [M+NaJ©lx uEelsth 'H-NMR
spectrumIA] & 6.59 (1H, s, H-3) signal®} “C-NMR spectrum
o] § 164.67 (C-2)2} 3 10232 (C-3), carbonyl ©+4:¢] signal
o] § 1824904 #ZHE ZoF Hol flavone TE2YS &
T YA 'HNMR spectrum®] & 7.829F § 7.1590A4 ek
U J=83HzS 2HY] doublet signale H-2',6'3 H-3.5']
tha FZ2 ME ortho couplingdS & 4= Jer, H-8] §
6479014 singlet signalZ H5HTE § 4959 § 4.299] signake-
glucose®t xylose?] anomeric proton® 2 ol z}2t 9.8 Hzo}
6.6Hz2) ZAo® Hol B-D-glucose®} B-D-xylosedS & 4 3
A, YR @] FAE0] § 2.76~3.89 Alolo|x Hs
signal® YERGTE PCNMR spectrumdl| Al C-2,6'3 C-3.,5'¢9]
A signale § 127.949F § 11555904 #ASHH, C62
aglycone$l apigenin®] C-63} ¥|wd o] A== shiftele] §
107.57914] signalel WFERIY, glucose®] anomeric carbon &
7203914 signale] #ZHe ALE Hol C-glycoside ¥& F
A 4 AT dvE o= flavonoid C-glycoside®] 7-¢- B}
C-C A3E 3l e ¥4 chemical shifte AAPgo=z oF
5 10 A shift BXYE F9o & €©459] chemical shifioll
= AUEeR Jge mx|R] fderiar HarEh)k ok Xylose
9] anomeric carbon & 105.37¢114] signale] UEU= A=
Hol ether A% 312 =S &+ AN, glucose®] C-
2"0] § 80432 AAFEOZ shift F ALE HOl xylose(l —
2)-glucose®] FE2YE FAHL F AATE WA glucosest
xylose?] BFASS § 7841 (C3"), 70.09 (C-4"), 6538 (C-
5", 61.42 (C-6™M), 74.11 (C-2™), 76.10 (C-3"), 69.42 (C-4"),
65.38 (C-5")°llA signale] BZEEH A}k, HMBC spectrum®] 4]
glucose2] 181 442 H-1"& C-67 C-2", xylose 1H £
H-1"2 C-2", H-32 C-29F C-49}9] cross peak’} #H=% o]
alycones} glucose®] ZAFA 2 glucosed} xylose2] AT<A|
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E IRISIA2H(Fig. 2), HMQC spectrumol 4] H-3& &
10232 (C-3), H-8L & 9331 (C-8), H-1"S § 72,03 (C-1,
H-1"& § 10537 (C-1") 59 cross peakES #asle] 449}
AL Sl B XS AHsAY. 9 AF=RRE
3ehE 32 BRH G042 desmodin(apigenin-6-C-B-D-
xylopyranosyl-(1 — 2)-B-D-glucopyranoside)2 2 &3 3]t} 21

SHE 4 = B vanillin A =T o 2w
33I9At}h. FAB-MS (positive) spectrum®]X £2} jon peak:s
m/z 581 [M+HJOIM Wbt SI3E 4= 38 39 727}
Al FARBIY aglycone?] B-ring®) catechol T-2%] luteolin®.
E, 'HNMR spectrum®lX] H-2'6'S 3 multiplet signal®.
8 736 (2H, m)IA YEMIH, § 6.89 (1H, J=8.9 Hz)olAl
H-59] signals #3319tk T3}, anomeric protond] H-1"%}
H-1"& Z}zF § 4913} § 4.28914 doublet signalo] VER}H
Jxol 9.0Hz8F 7.0HR! Z10& Hol B FHEYS & = AN
o} "C-NMR spectrumol|l ] catechol B-ring®] signalo] & 119.31
(C-6), 115.80 (C-5", 113.13 (C-2)M #ZHAOH, C-6 §
108.06, glucose®} xylose anomeric carbon2! C-1"3} C-1"& §
72.53% & 105.86°14] signale] YERTE. HMBC spectrumell ]
H-1"2 C-63 C-2", H-1"& C2", H-3L (29 C-499
cross peak’t WERsk O™ (Fig. 2), HMQC, COSY spectrum &
9] datas EFHS A IFE 4= BN CaeH6045%]
homoadonivernith(luteolin-6-C-B-D-xylopyranosyl-(1 — 2)-B-D-
glucopyranoside)©. 2 54 5}9 T} 419

Desmodin(®3E 3)3} homoadonivemnith(ZFE-E 4= SH|S
2(Lespedeza davurica ¥-2] RE u} 9lon} 9 w5
AT A EEsle] Busle el

= £

vle] APEE 95% EtOH 84 0R F&31a, FE28L n-
hexane, CH,CL,, EtOAc ¥ H,02 &0} EFs9nt. o &
EtOAc®} H,0 8-S Ao Z Sephadex LH-20 column
chromatographyS HAl5t] 4] sjtEe 23t 3%
9 &5 'H-NMR, "CNMR, 2D-NMR % MS spectrum
& A3k, quercetin (1), kaempferol (2), desmodin (3) 2
homoadonivernith ()22 FA3S™, 1 5 desmodin (3)%
homoadonivemith (4y= H]FElolM XLoz E2gAc).

Key words: Lespedeza cuneata, aerial part, desmodin,
homoadonivernith, flavone glycosides
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