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Chemical constituents of Lespedeza forrestii
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Abstract: To study the chemical constituents of the whole plant of Lespedeza forrestii. The compounds were isolated and puri-
fied by various modern chromatographic techniques, including Sephadex LH-20 column chromatography and preparative
HPLC ,and their structures were characterized predominantly on the basis of NMR and MS spectroscopic data. Ten compounds
were isolated from the MeOH extract of L. forrestii. The isolated compounds were identified as kaempferol-3-0-a-L-rhamnoside
(1), quercetin-3-0-q-L-rthamnoside (2) , kaempferol-3-O-rutinoside (3) , quercetin-3-O-rutinoside (4) ,kaempferol-3-0-rob-
inobioside (5),vitexin (6) ,orientin (7) ,vicenin-2 (8) ,genistein (9) ,and dalbergioidin (10). Compounds 1-10 were iso-
lated from L. forrestii for the first time. Compounds 1-10 were screened for anti-inflammatory activity in LPS-induced
RAW264.7 cells. At a concentration of 20 wmol/L, compounds 8 and 10 showed inhibitory effect on the mRNA expression of
IL-6 and IL-18, respectively.
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1.1 #&Wire

A AR BRI RE LT 2020 4F 9 R A
T g i, & BRI Y 52 YR A "5k
B E NG RHEAY) AWK T Lespedeza forrestii , £
AL (ID-20190930) £7 1] B B2 25 K2 K AR 2594k
FEP AT E
1.2 /5 HF

Bruker AVANCE IIT 500 %4 #% fif #:4i% 4% . Bruker
maxis HD Y ®A 7 [A] B 3% ( F2 & Bruker /A H]) | Au-
topol IV 4> | e AL (L, & 18 KA ) ; LC52
Tl e P ) 2 VAR A (P B b s RH A BR A
], SP-5030 il £ A g [T i A, UV200 255 5h
K28 , K6 K : 210 nm £ 254 nm; Easychrom %I
3 T AR (L% 4% & YMC-Pack ODS-A,250 mm
x 20 mm,5 pm) ; # )2 3EERE GF,,, (200 ~ 300
H, & 546 T.J ) ; Sephadex LH-20 ( Pharmacia
Biotech A 7)) 5 HVME ({43 4, LTy DU Ak 404k 27
i AT BR 2 7)) 5 HoAt im0 2k o b e, /0 BUEL W40
Hg RAW 264. 7 4ilfitdtk (i ERR7 e L firkler b
WFSE B 4 M 5% I3 b0 ) o LPS SRR T K g AT
(16529-1MG) (it 5:123M4081V, Sigma 2\ A ) ; —
FH LA ( DMSO) (4it*5: D4540, Sigma /3 ] ) 5 Pri-
meSecript 1T 1st Strand 33 %% SEiXF & (51175 2-
050, Invitrogen ) ; UltraSYBR Mixture & 7] & (3L 5 :
CW0957, Fe M4l AT o
1.3 UEYRHRNSERLZE

R SAR T TR RRARY) 0. 95 ke, By, F %
R 3 U, g, B T BEIBOR , D8k A L 153 F
BRI 320 g, WIERIR T (100 g) fnoK iR &, HRH]
Ak A S OPR CME E T EEAS R, 98 [
A, o S A e R A S B A LR O TR
PRALFNIE T B AL, LR S TRARAL (2. 08 g) £
Sephadex LH-20 B A A E Atk (B ) , IR R R
R OIS RIR, & I AR R 43 A5 3] 15 A4 5 (Fr.
Al ~Al15), Fr. A8 % HPLC il £ ( HFE: 7K = 30:
70,V/V,3 mL/min) 15 8L 59 1(5.2 mg,t, =16.0
min) , Fr. A13 2 HPLC #{4 ( B/ 7K =50:50,V/
V,3 mL/min) 15 2L 5 %) 10 (6.0 mg, ¢, =13.0
min) \9(3.2 mg,t; =15.0 min) , 1E T EEHA7(2. 08
g) & Sephadex LH-20 BEfCH: Ak alifk (W EE) , 4
RECHEZE (35 K0, & P A R i 0 45 31 13 A4S 4H 40

(Fr. B1 ~B13), Fr. B6 £: HPLC £ ( FHE%: 7K =40
:60,V/V,3 mL/min) 5 8L 59 8(7.2 mg, 1, =
10. 0 min) . Fr. B7 £ HPLC 4% ( Jfis: 7K =55:45,
V/V,3 mL/min) 15 24L& 4 4(15.5 mg,t, =26.0
min) 5(8.2 mg,t; =33.0 min) fl 3(6.8 mg, i, =
36.0 min) , Fr. B9 & HPLC 4 ( FIf: /K =47:53
V/V,3 ml/min) B E{LE5H 6 (3.2 mg,t;, =21.5
min) , Fr. B11 £ HPLC #i4 ( HfiE: 7k =50:50,V/
V,3 mL/min) f5384k-E549) 7(7.2 mg,t, =15.0 min)
F12(5.5 mg,t; =22.0 min)
1.4 FHERE

F1 40 Jig 4 & -18 (interleukin-18, TL-18) | 1 41 JifY
412 -6 (interleukin-6 , IL-6 ) 1 i 983 31 %E [K F ( tumor
necrosis factor-a, TNF-o) i) mRNA 32 35 % J SC
PG E B PCR (real-time qPCR) Il & $22 B 40 g &
mRNA, JE A7 A RNA & 5 F4l 52 5 4 I, 42 7R
RNA Shy 4l iy 4538 50 & 0 U A F 47 336 s A
PCR 934, S W 45 oI5, Hy H B 30 AR e i 1
2k ARl 4 LR v i it 2, JF SEAT 80806 20 #r, B
FRXFE BB (RQ) 23 BT 45 2R . M ZE KA (10 pmol/

L) V& R BHPAE X R
2 ZLHER
2.1 EWEHEE
hEM1 HOELERHK, 55 T P,

[ ]3-59.4 (¢ 0.08, MeOH) ;'H NMR (500 MHz,
DMSO-d)8:7.73(2H,d,J =8.6 Hz,H2' ,H6'),
6.90(2H,d,J=8.6 Hz,H-3' 'H-5') ,6.30(1H,s,H-
6),6.12(1H,s,H-8),5.29(1H,br s,H-1"") ,3. 00 ~
3.50(4H,m,H-2"" ~5"") ,0.79(3H,d,J = 6.0 Hz,
H-6"") ;" C NMR (125 MHz, DMSO-d, ) §:149. 6 ( C-
2),133.9(C-3),177.3(C4),161.2(C-5) ,99.3(C-
6),164.0(C-7),94.1(C-8),160.0(C-9),104.5(C-
10),120.5(C-1"),130.5(C2",C-6") ,115.3(C-3",
C-5'),156.7(C4"),101.7 (C-1""),70.3 (C-=2""),
70.5(C-3""),70.0(C4""),71.1(C-5""),17.4 (C-
6'") . FIR%CHE S ScHk Rl — B e E A1
K ZE-3-0-a-L-FRAHEH .

wEW2 wETXEEHK, 5% T B
[a]399.5(c 0.09, MeOH ) ;'H NMR (500 MHz,
DMSO-d,)6:7.30 (1H,d,J = 2.1 Hz,H-2"),7.25
(1H,dd,J = 8.3,2.1 Hz,H6") ,6.86(1H,d,J =
8.3 Hz,H-5"),6.38(1H,d,J = 1.2 Hz,H-6),6.20
(1H,d,J = 1.2 Hz,H-8),5.25(1H,br s,H-1""),
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3.10 ~3.53(4H,m,H-2"" ~5""),0.81(3H,d,J =
6.0 Hz, H6'") ;" C NMR ( 125 MHz, DMSO-d, ) §:
156.4(C-2),134.2(C-3),177.7(C4) ,161.3 (C-
5),98.7(C-6),164.3(C-7),93.6(C-8),157.2(C-
9),104.0(C-10),121. 1(C-1") ,120. 7(C-2") ,145.2
(C-3"),148.4(C4"),115.4(C-5"),115.6 (C-6"),
101.8(C-1""),70.3(C-2""),70.6(C-3""),70.0( C-
4"),71.1 (C5""),17.5(C6"), LRI E X
R A — 8%, B E AL 2 A 3 -3-0-aL-
BT

EM3I WETLERHK, 5iE T 5,
[a ]29.1(c0.09,MeOH) ;'H NMR (500 MHz, DM-
SO-dg)6:7.97 (2H,d,J =8.7 Hz, H-2',6"),6.87
(2H,d,J =8.7 Hz,H-3",5") ,6.33(1H,br s,H-8),
6.13(1H,br s,H6),5.28 (1H,d,J =7.5 Hz, H-
1'),4.38 (1H,br s,H-1""") ,3.00 ~3.80 (10H, m,
H-2" ~6"",2""" ~5'"") 0.99(3H,d, ] =6.0 Hz, H-
6''") ;7 C NMR(125 MHz,DMSO-d,)5:156.6(C-2),
133.1(C-3),177.0(C4) ,161.1(C-5),99.3(C-6) ,
164.1(C-7),94.0(C-8),156.4(C9),103.3 (C-
10),120.8 (C-1"),130.7 (C2",6"),115.0 (C-3",
5),159.9(C4"),101.5(C-1"") ,74.1(C2"") ,76. 4
(C-3""),70.3(C4""),75.7(C-5""),66.9(C-6""),
100.7(C-1"""),69.9 (C-2"""),70.6 (C3"""),71.8
(C4"""),68.2(C5"""),17.7(C-6"") . Vi ¥R
SR R — B, B E LAY 3 Il 2 -3-0-35
TR -

wEWw4 wHETLTEEHK, 5% T B
[a ]l +5.7(c 0.09, MeOH) ;'H NMR (500 MHz,
DMSO-d)6:7.54 (1H,d, J =8.0,2.1 Hz, H6"),
7.53(1H,br s,H-2"),6.84(1H,d,J =8.0 Hz, H-
5'),6.37(1H,d,J=1.4 Hz,H-8) ,6. 18 (1H,d,J =
1.4 Hz,H-6),5.33(1H,d,J = 7.4 Hz,H-1"") ,4.38
(1H,d,J=0.9 Hz,H-1""") ,3.00 ~3. 70 (10H, m, H-
2" ~6'",2""" ~5""),0.98(3H,d,J =6.0 Hz, H-
6''") ;" C NMR(125 MHz,DMSO-d,)8:156.5(C-2) ,
133.3(C-3),177.3(C4) ,161.2(C-5) ,98.8(C-6) ,
164.5(C-7),93.6(C-8),156.5(C9),103.8 (C-
10), 121.1 (C-1"), 115.2 (C2"), 144.8 ( C-3"),
148.5(C4"),116.2(C-5") ,121.6(C-6") ,101.2( C-
1) ,74.1(C2""),76.4(C-3""),70.0(C4""),75.9
(C5""),67.0 (C-6""),100.7 (C-1"""), 70.3 ( C-
2/ ,70.5(C-3"""),71.8 (C4"""),68.2(C5"""),

17.7(C6""") o LA b %¥e 5 Sck™ i — 8, fes
EAE ) 4 Fti R -3-0- 25/ BT .

hEWS WELEEH K, % T W B
[a ]2-18.2 (¢ 0.09, MeOH ) ;'H NMR (500 MHz,
DMSO-d,)5:8.04(2H,d,J =8.9 Hz,H2',6') ,6.86
(2H,d,J =8.9 Hz,H-3",5") ,6.38 (1H,br s,H-8),
6.16(1H,br s, H6),5.30 (1H,d, J =7.6 Hz, H-
1'),4.40(1H,d,J =1.1 Hz,H-1""") ,3.01 ~3.69
(10H,H-2"" ~6"",2""" ~5"""),1.06(3H,d,J =6.1
Hz,H-6""") ;" C NMR (125 MHz, DMSO-d, ) §:156. 4
(C-2),133.2(C-3),177.2(C4),161.1(C-5) ,99. 1
(C-6),164.8(C-7),93.9(C-8),156.5(C-9),103.5
(C-10),120.8 (C-1"),130.9(C-2",6"),115.0( C-
3',C-5'),160.0 (C4'),102.1 (C-1""), 70.4 ( C-
2'),73.0(C-3""),68.3(C4""),73.5(C-5""),65.3
(C-6""),100.0 (C-1"""),70.6 (C2"""),71.1 ( C-
37'),71.9(C4""),68.0(C5"""),17.9(C-6"""),
A_E Bt ekt il — 3, s e e e s il
ZW-3-0-TERBETT .

wEwe wWEITERKHAK, KT B,
[a]))-8.6(c0.05,MeOH) ;'H NMR (500 MHz, DM-
SO-ds)5:8.04 (2H,d, J =8.4 Hz,H-2',6'),6.91
(2H,d,J =8.4 Hz,H-3',5'),6.78 (1H,s, H-3),
6.29(1H,s,H-6),4.72(1H,d,J =9.8 Hz,H-1""),
3.20 ~3.94 (6H,H2"" ~6'") ;" C NMR (125 MHz,
DMSO-d, ) 8:164.0 (C2),102.5(C-3),182.2 ( C-
4),156.1(C-5),98.3(C-6),162.8(C-7),104.1(C-
8),161.2(C-9),104.7(C-10),121.7(C-1"),129.0
(C-2",6"),115.9(C-3",5"),160.5(C4"),78.7( C-
1'),73.5(C2""),70.9(C-3""),70.6(C4"") ,81.9
(C-5"),61.4(C-6"") . LI E%ds53chk' " il —
R AT 6 IR

wEWT WETLEEH K, 5% T W B
[a ] +1.3(c 0.08, MeOH) ;'H NMR (500 MHz,
DMSO-d)8:7.53 (1H,dd, J =8.0,2.0 Hz, H6'),
7.47(1H,br s,H2") ,6.85(1H,d,J = 8.0 Hz, H-
5'),6.63(1H,s,H-3) ,6.25(1H,s,H-6) ,4. 70(1H,
d,J =9.4 Hz, H-1""),3.13 ~3.90 (6H, H2"" ~
6'');"C NMR (125 MHz, DMSO-d,)5:163.0(C-2),
102.2(C-3),181.9(C4),160.3(C-5),104.6( C-
6),164.0(C-7),98.2(C-8),156.0(C-9),103.8(C-
10), 121.8 (C-1"), 113.9 (C-2"), 145.9 (C-3"),
149.9(C4") ,115.6(C-5"),119.4(C-6") ,73.4(C-
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1'),70.7(C2""),78.7(C-3""),70.8(C4"") ,82.0
(C5"),61.6 (C-6""), LI %5 Ok 4R E —
O MR T MR R,

wEws MOLEEMEDETHE; [ «])
+16.0(¢ 0.06,MeOH) ;'H NMR (500 MHz, DMSO-
dy)8:8.02(2H,d,J=8.3 Hz,H2',6") ,6.89(2H,
d,J =8.3 Hz,H-3',5"),6.80 (1H, s, H3) ,4.80
(1H,d,J =9.5 Hz,8-Gle H-1""") ,4.76 (1H,d, J =
9.7 Hz,6-Gle H-1""),3.11-3.93 (12H,H=2"" ~ 6",
2" ~6""") ;" C NMR (125 MHz, DMSO-d, )§: 164.0
(C2),102.5(C-3),182.2(C4),161.4 (C-5),
107.5(C-6),155.1(C-7),105.3(C-8),158.6(C-
9),103.7(C-10) ,121.5(C-1"),129.0(C-2",C-6") ,
115.8(C-3',C-5"),161.2(C4"),73.3(C-1""),70.9
(C-2""),77.9(C-3""),69.0(C4""),80.9(C-5""),
61.3(C-6""),74.0(C-1"""),71.9(C2"""),78.8(C-
37" ,70.5(C4"""),81.9(C5"""),61.3(C-6"""),
DA_E Bt 5 Sck il — 3, i s e A 8 4k
KT 2,

HEWMI HETXEEMEK, BHiETHE;'H
NMR (500 MHz,DMSO-d, )5:8.26(1H,s,H-2) ,7.36
(2H,d,J=8.5 Hz,H-2",6") ,6.81(2H,d,J = 8.5

Hz,H-3',5'),6.34(1H,d,J =1.8 Hz, H-8),6.18
(1H,d,J =1.8 Hz,H-6) ;" C NMR (125 MHz, DM-
S0-d;)8:153.9(C-2),121.2(C-3),180.1(C4),
161.9(C-5),99.1(C-6),164.6(C-7),93.7(C-8),
157.4(C-9),104.2(C-10),122.2(C-1"),130. 1 ( C-
2'.6'),115.0(C-3",5"),157.6(C4") . VL %5
SR i — 2, MO R 9 YRR

HEW10 HAETEEHK, 5K T H B
[a] V-1.5(c 0.06,MeOH) ;'H NMR (500 MHz, DM-
S0-dy)8:6.79(1H,d,J = 8.3 Hz,H-6") ,6.30(1H,
d,J=2.3 Hz,H-3"),6.17(1H,dd, ] =8.2,2.4 Hz,
H-5"),5.86(1H,br s, H6),5.86 (1H,br s, H-8),
4.47(1H,t,] =10.9,H-3) ,4.35(1H,dd,J =10.9,
5.5 Hz,H-2a) ,4.16 (1H,dd, J =10.9,5. 5 Hz, H-
2b) ;" C NMR (125 MHz, DMSO-d, ) 8:69.7 (C-2) ,
46.0(C-3),197.3(C4),163.8(C-5),95.9(C-6),
166.7(C-7),94.8 (C-8),163.0(C-9),102.0 ( C-
10), 112.0 (C-1"), 157.7 (C-2"), 102.6 ( C-3"),
156.0(C4"),106.3(C-5"),130.8(C-6"), Lk "%k
Y5 SRk R A — B S E A 10 R
dalbergioidin

a1 ~10 G5k LA 1,

. “i‘j""'OH /:KOJ,O Ry
2 HO” > "OH
OH
1R=H 3 Ry=H Ry=a -OH 6 R=H
2 R=OH 4 R=OH Ry=a -OH 7R=0H

5Ry=H R,=4 -OH

Bl H&W1~10 &5l

Fig. 1 The structures of compounds 1-10

2.2 mRIEMEHIE
1520 wmol/L ¥R, P4 TG4 1 ~ 10 X

LPS Hl# T~ RAW 264. 7 2 fifd v 4 hiE A F IL-18 1L-6
1 TNF-o ) mRNA IR 0520, 5% 8 F1 10 43
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A (DL 2) 304 2853 50 8 17. 5% Fi 26.4%
30+ 150+ 5]
4 e
4 20 1004 oo S 3 .
= £ § 2
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= =] i e
0- 0-

ConMod1 2 3 4 5 6 7 8 9 10 Dex

& 2

ConMod1 2 3 4 5 6 7 8 9 10 Dex

ConMod1 2 3 4 5 6 7 8 9 10 Dex

&1 ~10 X TL-18,11-6 1 TNF-o B9 mRNA RikHI 0

Fig. 2 Effect of compounds 1-10 on the mRNA expression of IL-18,1L-6 and TNF-«
1 : Con: 25 140 ; Mod ; LPS 5 UK ZH s Dex: I ZEKM . 5 Con 4LI1LEL, ™ P < 0.001;5 Mod ZH L%, " P< 0.05," " * P < 0.001, Note:
Con; Control group ; Mod ; LPS-treated model group ; Dex ; Dexamethasone. Compared with Con, P < 0. 001 ; Compared with Mod,

*P <0.05,"""P < 0.001.
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