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BT ODS SO (i Al ) 2% & ROBAH (3G TV E AT 0 B alidl, MRIE & 7 PR, AR IR S HEE L& 5 S0k
AT A e, Wil R i Celectronic circular dichroism, ECD) $dE Mgt &4 1 F1 2 (4%t iR, KA
Griess M E LAY IEZ M (lipopolysaccharide, LPS) 55 [1)/N il RAW264.7 EBEAH =4 — LB (NO) il iE 1 .
SR ONBOEHEHRERD T EEE 12 MeEY, SHEERN (aR)-0.4,2 4-DUEE3-FERE —EEHE (1. (aR)-
a,4,2' 4"-tetrahydroxydihydrochalcone (2). (-+)-H ¥ % (3). mucunone C (4). (+)-medicarpin (5). abrusprecatin A (6). 7,4"-
dihydroxy-8-methoxyisoflavone (7). 7,3'-dihydroxy-6,4"-dimethoxyisoflavone (8). 7,3"-dihydroxy-8,4'-dimethoxyisoflavone (9).
alopecuroides A (10). hypaphorine (11). 7,8-—FZEFEMEE 2 4-(1H3H)- "8 (12). 1b&¥ 3. 4. 7 A1 10 %} LPS 5T
RAW264.7 1M NO A=A Ve, EHM#HIE (median inhibition concentration, ICso) {H°A 7.39~20.09 umol/L,
WA T X NO A sl 4mbl i AR X 54, ICso 2N 7.39 pmol/Le 2518 (& 1 8 | MFM A E T, fa BN
e B 2 F10 AERMARB T REY T EAR . LAY 3. 4. 7 110 RGBSR,
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A new dihydrochalcone from Abrus mollis
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Abstract: Objective To study the chemical constituents of Maojigucao (4brus mollis Hance) and their anti-inflammatory activities.
Methods The chemical constituents were isolated and purified by silica gel, ODS reversed-phase column chromatography, as well
as semi-preparative RP-HPLC. Their structures were established by HR-ESI-MS, NMR data analyses and literature data comparison.
The absolute configurations of compounds 1 and 2 were determined based on ECD data analyses. The inhibitory effects of all
compounds against nitirc oxide (NO) production in lipopolysaccharide (LPS)-induced mouse RAW264.7 macrophage cells were
evaluated by Griess assay. Results A total of 12 compounds were isolated from the methanol extract of 4. mollis, their structures
were identified as (aR)-0,4,2',4'-tetrahydroxy-3-methoxydihydrochalcone (1), (aR)-a,4,2',4"-tetrahydroxy- dihydrochalcone (2), (+)-
liquiritigenin (3), mucunone C (4), (+)-medicarpin (5), abrusprecatin A (6), 7,4"-dihydroxy-8-methoxyisoflavone (7), 7,3'-dihydroxy-
6,4'-dimethoxyisoflavone (8), 7,3’-dihydroxy-8,4’-dimethoxyisoflavone (9), alopecuroides A (10), hypaphorine (11), 7,8-
dimethylbenzo[ g]pteridine-2,4-(1H,3H)-dione (12). Compounds 3, 4, 7 and 10 exerted inhibitory effects on NO production with ICso
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values ranging from 7.39 to 20.09 pmol/L in LPS-stimulated RAW264.7 cells, of which compound 7 had the best inhibitory activity of

7.39 umol/L. Conclusion Compound 1 was a new dihydrochalcone, named as abrusin M, and compounds 2 and 10 were isolated

from Abrus genus for the first time. Compounds 3, 4, 7 and 10 exhibited potential anti-inflammatory activities.

Key words: Abrus mollis Hance; abrusin M; dihydrochalcone; (+)-liquiritigenin; isoflavone; anti-inflammation

B E RN LG Wk, AEHR
(Leguminosae) AHE & Abrus Adans HEY)EAHE
¥ Abrus mollis Hance 2 [F3E R G TReE, EK
TR 200~1700 m fII4y . BESFHIAR. BEM,
EFRE EZNAA T 7 R RESEH, ik
H, M, AR LR ERFRE. T ISR
R, FTFR T 28R 26 . BFREALIE K PR R &5
fite GIATEL 1BV RAIIRTE 8 8 IR AR 1
TR B A LB B RO E R 2
X1 B B B ARG 2 R 10, B IR
L PR P TEL B N0 FE R M X B
R A I E 28 2020 SRR AT
SGH 5L A. cantoniensis Hance 1A, FI TR FR
ARAR YT o B HIN X B R FO AN XS B R
A, N TP IRT BB R O SR
P, ARSI BAYE AT TS, 7 EfeE] 12
MEED, DPAVEEN (0R)-0,4,2' 4-PUFEHE-3-FH AL
“HAEHE [(aR)-a,4,2",4'-tetrahydroxy-3-methoxy-
dihydrochalcone , 1] . (0R)-0,4,2'4'-tetrahydroxy-
dihydrochalcone (2). (+)-H® % [(+)-liquiritigenin,
3]~ mucunone C(4). (+)-medicarpin(5). abrusprecatin
A (6). 7,4'-dihydroxy-8-methoxyisoflavone (7).
7,3'-dihydroxy-6,4'-dimethoxyisoflavone (8). 7,3'-
dihydroxy-8,4’-dimethoxyisoflavone ¢ 9 )
alopecuroides A (10). hypaphorine (11), 7,8-—H
2L 0E -2 4-(1H,3H)- — B (7,8-dimethyl-benzo[g]
pteridine-2,4-(1H,3H)-dione, 12). HH{LE5%1 ~Hr
&Y (B D, w8 NESEEER (abrusin MD;
&P 2 F1 10 9 RN T B i 7 B A5 2
WAV 3. 4. 7 F1 10 A ELEMBUIRIE .

E1 k&1 F1289zg8

Fig. 1 Chemical structures of compounds 1 and 2

1 UE5HH

NCCQ-300 B4 HBhIZ5HL (BiMl e HLkA
FRAF]D; SL-1000 BB JERHE G ZHUA IR 2
] ); DN-1000 2 3275 Jak e iR A i G e Vi A A LRt
FARATD); RE-50 RUBHIREsEA RA (LT
HEAUBHIRAT]D: WZZ-3 BIEBIIE A (EHEAY
AR B PR A R UV-5500PC B84
A C R TOHTESA PR AE]D; Spectrum Two FT-IR
Spectrometer/ DTGS £LAME1E{X (£ E PerkinElmer
/AT]); AVANCE 11 500 MHz & RE3EIRAY (42 [H
Bruker 22 ) ); Waters G2-XS KATI 8] i 4% (£H
Waters 2] ); HT7200S 7 A [ il 26 AL (I3
RERBAEVIEAGIRATD; Waters e2695 4347
B A A (£ [F Waters 227 ); Shimadzu LC-
20AD XR &R EIECHIRIE , SPD-20A 4K
AMEIN B8 CH A S A7) SYNERGYH1 B2 Thifig
AR A (& EMA RS A% 22 7]); XBridge BEH
Cis (150 mm X 10 mm, 10 um) i (32 E Waters
AT FEEIERER (100~200. 200~300 H, 75
WL TAHBRATD; i G #HZ20ER (F i
AL TABRATD: Milli-Q IQ 7000 # a4l KAX (3£
Millipore A H]); taif 4l FEE . 2 ffi§ (3£1H Thermo
Fisher BHE A R AF]D; HLZERIABERIEN T (R
RZNV A TR A 5], b5 N24030711); Griess
fleZ ¥¥ (Lipopolysaccharide, LPS). MTT 5] (3£
Sigma-Aldrich A ] ).

EXGHET 2022 4F 3 AR T HAEMHE, &
VG R R 2GR A R R R e o E RV TR A
WA BT A mollis Hance W TR . FEA
(20220315) fRAF T PEHHER 2R R ssg .

RAW264.7 Z0ff (bR B b4 R4 i
BRI,
2 FHE
21 ER5SE

TIRENHHE AR 100.0ke, LT, B,
15 fi 2l B IR, P SR R vk 4s, 13
FNZE 45 kg, NMUKIEE, HAMEBAI, RS
(17K 5 1.0 mol/L HCI #75 pH {8 2~3, PRk
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BEER Ol IE T EEAEEL 3 4k, 4r IRk 4i 15 204
THEEZE I 580.0 g+ BEPR CEEASELY) 390.0 g, =T
FEZEHY) A 1.5 kg ZEUSBR/KIEA 1.0 mol/L
NaOH 5 pH 18 9~10, FHK K & FhefiE T
MEACHL, 733 EMmA, (AR RAEY) 16.0 g.
IETEZRERY B11.0g). Bl LERAERYZ IEARE
IRFEERE (200~300 H ), KUK LA i Bk-FE R .15
RER 1201, 8514050 130 1) A& H - H S
KR (12:1.8:1.6:1.4:1.0: 1) KAV,
L83 165 ANF4r, HPLC. TLC 43 Hr & IFEAH R
G135 14 MR 4> (Frs. S1~S14). Fr.S5 (6.5g)
Zd & ODS FEail, HEL-/K (37 1 64—100 : 0,

20.0 mL/min) FAE¥EMNL, 24 HPLC ¥ &I, 53]
65 ANift4) (Frs. S5-1~85-65), Fr. $5-54 (380.0 mg)
2 IEMEERAE (i (100~200 H), IR LAST I k-
BEES ZBER R (1201, 8:1.3: 1. 0: 1) BREM
i, 3% 35 MMAi4> (Frs. S5-54-1~85-54-35), Fr.
S5-54-29 (48.0 mg) £ Y-t 2% Ry A pH i, /K
(40 : 60, 2.0mL/min) “EEHBAFMLEY S (7.0
mg, &R=17.6min). Fr.S9 (130.0g) & IEAHRERA:
ik (100~200 H), MK LS b - A &
(60 :1. 301, 15: 1. 8:1. 0: 1) BAEEWLAL,

551 34 NMAL4> (Frs. S$9-1~S89-34), H:h Fr. $9-6
(11.0 g) &+ JE ODS &k, HEE-/K (30 :
60—100 : 0, 10.0 mL/min) BEEFEM, 755 40 4
s (Frs. S9-6-1~89-6-40), H:rf Fr. $9-6-13 (70.0
mg) 28l % m R AR T, FEE-/K (40 60, 2.0
mL/min) 2535 12 (10.5 mg, /=23.1min).
Fr. $9-6-17 (800.0mg) ZHJk ODS #: a3, HfE-
/K (35 :60—100: 0, 10.0mL/min) #E¥EM, 75
F| 8 M (Frs. S9-6-17-1~89-6-17-8), Hrf Fr.,
S9-6-17-3 (45.0 mg) &Pl & = iRAR i, HRE-
/K (45 © 65, 2.0 mL/min) %5 Y13 24k 54 9(6.0
mg, ®R=22.3min). Fr.$9-6-22 (158.0mg) £
B EBGRAR G, HEE-/K (65 135, 2.0 mL/min)

SRR A 8 (8.0mg, k=182min). Fr.
$9-6-37 (75.0 mg) & X B HE 45 3 B A&
10 (13.0 mg). Fr.89-7 (17.0 g) &k ODS #: 4
i, FEE-K (451 55—100 : 0, 30.0 mL/min) B
Vel 158 24 M4 (Fr. $9-7-1~89-7-24), Hrh
Fr. $9-7-15 (48.0 mg) Z&FH4% mA0tH i, H
BE-7K (58 142, 2.0mL/min) 5 PEMARMLEY)
7 (120 mg, ®rR=17.8 min). Fr. S10 (16.0 g) &H

J£ ODS i, HEE-/K (43 1 57—100 : 0, 15.0
mL/min) BEEEVENL, 193] 28 Mt/ (Frs. S10-1~
S10-28), Fr.S10-1 (4.6 g) i1k ODS FE: i, H
-k (28 1 72—100 : 0, 10.0 mL/min) Ff & ¥,
23] 51 ™NFR4> (Frs. S10-1-1~S10-1-51), Fr. S10-
1-26 (55.0 mg) £l & @ RupAH (i, 257K
(17 : 83, 2.0mL/min) FEFEMABINAY 2 (7.0
mg, R=383min). 1 (5.0mg, xr=43.1min) F14
(8.0mg, ®*R=49.2min). Fr.S10-1-31 (98.0mg) &
] % i R (1, FEBE-7K (40 © 60, 2.0 mL/min)
VAR A 3 (12.0 mg, R=22.4 min).
Fr. S10-6 (210.0mg) 1k ODS M fhif, FIEE-/K
(25 1 75—100 : 0, 10.0 mL/min) B EES, 53] 12
AN (Frs. $10-6-1~S10-6-12), H: Fr. S10-6-7
(80.0mg) £l w1, 2K (28 -
72, 2.0 mL/min) SFEEPENAS RIS 6 (7.0 mg,
R=25.3 min). IE T BEEZEY) B(11.0 2) &1 /& ODS
FEE, HEE-K (15 85—100 0, 50.0 mL/min)
BEEETERE, 7533 62 ANftsr (Frs. NB1~NB62), H
t1 Fr. NB10 (30.0mg) % HPLC. TLC 7:#iifiE AN
&Y 11 (11.0 mg).
22 MEFHEHAR
221 MTT ERMZGY0T RAW264.7 A AT 7711
B CRH MTT Heiz @ iitb 59 1~12 %t
RAW264.7 AR . T 96 FLAR H
RAW264.7 40, AHMINGEEJS 35 L fLNEEFREE, 4
RxFHRA AN SZERZH G 20 umol/L LAY, B
T 37 C. 5% CO, 55558557 24 h, MA 10 pL
MTT 7], 4k&LRE9% 4 h, #E EER, BUA
100 uL DMSO #&4% 15 min, FHEEFRACKI 570 nm
BETNRIROCE (4O E, HEAMRAER.

IR =1—A 25/ A e
222 KLY RAW264.7 4HIRAL NO (i
W KH Griess WAL A0 1~12 XF LPS i
FHIRAW264.7 AR NO [FFZ0H . K RAW264.7
S ALY 2 X 103 AN /FL2 BEHRP T 96 FLAR s 9% 24
h, 2 EIEWR, TR, B (LPS). PHE
SHIEZH . 2254, TUALEE 1 h SR RS 25401
O LPS (REIREN 1 pg/mL) 355, i
24 J&, W E_EIE 100 uL, JI 100 uL Griess
WA, kLR FE 30 min J5, FBEEARCCRN 570 nm
BETH AE, T NO B R,

NO BETRE = (A4 g —A s)/(A gn— A x11)
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3 #R
31 “HHEFE

WEM: HEEETERH AR, [ols +64.59 (c
0.12, MeOH); HR-ESI-MS &7~ BH & T #5151
m/z: 327.084 6 [M + Na]* (i} 5H 1 327.083 9,
CieHi606Na), e H 1N CigHig06o IR FEZRGS
M S ERIE (3372em ™D, BAEPHE (1633em™)
FIZEIR (15164 1450cm™) FREH]. UV Eon A&
HEAZERRFAER I 204, 2181 230+ 281, 316 nml'7],

'H-NMR ¥ (% 1) &R 2 20 ABX {65 & i
T155, 25N on7.68 (1H, d,J=8.9 Hz, H-6'), 6.34
(1H, dd, J= 8.9, 2.4 Hz, H-5"), 6.27 (1H, d, J= 2.4 Hz,
H-3") #1161 6.70 (1H, d, J = 1.8 Hz, H-2), 6.67 (1H, d,
J=8.0 Hz, H-5), 6.62 (1H, dd, J = 8.0, 1.8 Hz, H-6),
PR EY 1 SRR 2 N 1,2,4-=HURRIR 45
F; 1 0 ABX &I 755 ou5.18 (1H, dd,
J=172,5.1Hz, H-a), 3.01 (1H, dd, J=13.9, 5.1 Hz,
H-Ba), 2.88 (1H, dd, J = 13.9, 7.2 Hz, H-pb); LLK 1
MHARETR 55 6n3.76 BH, s, 3-OCHs).

BC-NMR 454 DEPT i (% 1) BRizth &)
16 MrfES, BH 1 MERES (5c205.1),
2 NS EAE S, | MERXTERE S (6c74.3),
1 MEHEBRES (dc42.7) Al 1 DMHERERES

(6¢ 56.2). FIdME BIMERWEY 1 H A A HH
Kby, S scEe e, R EY 1 5hE
W 2081 TH-FI BC-NMR 85 (& 1) AEF L.
M AERXA LG 12 2T 1 ANHERE
f5%5. HMBC & (B 2), HERFES ou6.70
(H-2), 6.62 (H-6) 5 dc 42.7 (C-p), 146.2 (C-4), on
6.67 (H-5) 5 0c129.8 (C-1),148.7 (C-3), DL HI
R T155 0n 3.76 5 6c 148.7 (C-3) 7 A i FEAH
K, PORHAEREA T AEHI B 31 C-3 fi.
ROESY i 5y 6.70 (H-2) 5 on 3.76 (3-OCH3) [1]
FHIG, HE— AL | HAAEEIURAE C-3 A, EY)
1 1T J =3 (electronic circular dichroism,
ECD) #£ 320 nm 4t &R 11 Cotton 243, {E 280 nm
AbEIRIER Cotton 25 (B 3D, FW] C-a LR
RN R ATHOT00, g fdiga st w1 8 SE ] 5, it
— 5 K F I [8) 4 06 2% 232 i #2118 (TD-DFT) 1E
[B3LYP/6-31G(d), MeOH] /K*F- Li#4T ECD HI#1&
THE . BRI, X C-o 28 R MBIRS, (A
1 MERITHE ECD 55250 ECD Boh—3 (K
3), Wit — S &2 1 AR RN aR.
I, A1 %552 N (H)-(aR)-a,4,2",4"- D0 F2FE-3-H
AECABTEHE, NEEY, A NESEER
(abrusin M),

#1 {k&% 170248 "H-NMR 1 BC-NMR #{## (500/125 MHz, CD30D)
Table1 'H-NMR and '*C-NMR data of compounds 1 and 2 (500/125 MHz, CD30D)

Wb ! 2

C=0 205.1 205.1

M 74.3 (CH) 5.18 (1H, dd, /= 7.2, 5.1 Hz) 74.4 (CH) 5.14 (1H, dd, J = 7.6, 4.9 Hz)
42.7 (CHy) 3.01 (1H, dd, J = 13.9, 5.1 Hz) 422(CH))  3.01 (1H, dd, J = 14.0, 4.9 Hz)

2.88 (1H, dd, J= 13.9, 7.2 Hz) 2.83 (1H, dd, J = 14.0, 7.6 Hz)

1 129.8 (C) 129.3 (C)

2 114.2 (CH) 6.70 (1H, d, J = 1.8 Hz) 131.5 (CH) 7.01 (1H, d, J= 8.5 Hz)

3 148.7 (C) 116.1 (CH) 6.66 (1H, d, J = 8.5 Hz)

4 146.2 (C) 157.1 (C)

5 116.0 (CH) 6.67 (1, d, J = 8.0 Hz) 116.1 (CH) 6.66 (1H, d, J=8.5 Hz)

6 123.1 (CH) 6.62 (1H, dd, J = 8.0, 1.8 Hz) 131.5 (CH) 7.01 (1H, d, J = 8.5 Hz)

I 112.4 (C) 112.2 (C)

2’ 166.8 (C) 166.8 (C)

3 103.8 (CH) 6.27 (1H, d, J = 2.4 Hz) 103.8 (CH) 6.27 (1H, d, J= 2.4 Hz)

4 166.7 (C) 166.8 (C)

5 109.4 (CH) 6.34 (1H, dd, J = 8.9, 2.4 Hz) 1094 (CH) 635 (1H, dd, J=18.9, 2.4 Hz)

6’ 133.6 (CH) 7.68 (1H, d, J=8.9 Hz) 133.6 (CH) 7.69 (1H, d, /= 8.9 Hz)

3-0CH;  56.2 (CHs) 3.76 (3H, 5)
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OH O
— 'H-'H COSY 7~~~ HMBC

~_~ ROESY

B2 &4 18 'H-'"HCOSY. X% HMBC F0£5E
ROESY 8%
Fig.2 'H-'H COSY, key HMBC and key ROESY

correlations of compound 1

2 ] —— Exp. ECD of 1
Exp. ECD of 2

----- Cal. ECD of (R)-1

....... Cal. ECD of (S)-1

Ag/(M-em™)
f=]

—0.5 4

-1.04"

-1.5 T T T |
200 250 300 350 400
A/nm

3 A1 2 KXW ECD IEEMLEY 1 MitHE
ECD i%E
Fig. 3 Experimental ECD spectra of compounds 1 and 2

and calculated ECD spectra of compound 1

EW 2: HFEEOAK, [a]r —26.48 (c 0.20,
MeOH); HR-ESI-MS m/z:297.074 1 [M~+Nal*, 4>+
AN CisH140s; 'H-NMR (500 MHz, Acetone-ds) 6:
7.90 (1H, d, J= 8.9 Hz, H-6"), 7.05 (2H, d, J = 8.4 Hz,
H-2, 6),6.71 (2H, d, J= 8.4 Hz, H-3, 5), 6.47 (1H, dd,
J=128.9, 2.1 Hz, H-5"), 6.36 (1H, d, J = 2.1 Hz, H-3"),
5.16 (1H, dd, J = 7.6, 4.6 Hz, H-a), 3.05 (1H, dd, J =
14.0, 4.6 Hz, H-Ba), 2.84 (1H, dd, /= 14.0, 7.6 Hz, H-
Bb); '*C-NMR (125 MHz, Acetone-ds) 6: 205.0 (C=0),
166.4 (C-4"), 166.1 (C-2'), 156.8 (C-4), 133.7 (C-6),
131.3 (C-2, 6), 128.9 (C-1), 115.7 (C-3, 5), 111.6 (C-
1), 109.1 (C-5"), 103.6 (C-3"), 74.0 (C-a), 41.9 (C-B)-
PA_EHdle 5 oCitakiE — 200, (a2 51 A
FEHARLL, HIAEH C-o X— MM Cotton RN
WF MR, &% 2 1) ECD k5 1 W&y (K
3), BUEY 2 1) C-a xR 5469 1 M
], o8 R AL I E BB 2 09 (aR)-0,4,2,4'-
tetrahydroxydihydrochalcone

WEY 3: RFHOMA, [o]y +17.61 (c 0.28,

MeOH); HR-ESI-MS m/z: 257.081 0 [M+H]", 4T
3N Ci1sH1204: 'H-NMR (500 MHz, CD;0D) 6: 7.71
(1H, d, J= 8.7 Hz, H-5), 7.31 (2H, d, J= 8.6 Hz, H-2',
6'), 6.81 (2H, d, J = 8.6 Hz, H-3', 5"), 6.49 (1H, dd, J =
8.7, 2.2 Hz, H-6), 6.35 (1H, d, J = 2.2 Hz, H-8), 5.36
(1H, dd, J= 13.1, 2.9 Hz, H-2), 3.05 (1H, dd, J = 16.9,
13.1 Hz, H-3a), 2.68 (1H, dd, J = 16.9, 2.9 Hz, H-3b);
BC-NMR (125 MHz, CD;OD) §: 193.6 (C-4), 166.8
(C-7), 165.6 (C-9), 158.9 (C-4'), 131.3 (C-1"), 129. 9
(C-5), 129.0 (C-2', 6", 116.3 (C-3', 5'), 114.9 (C-10),
111.8 (C-6), 103.8 (C-8), 81.0 (C-2), 44.9 (C-3). Ll E
B 5 SOk iE — 202, RIS B A 3 N (+)-
HHEER.

EY 4: RFEHOMAE, [o]y +47.14 (c 0.23,
MeOH); HR-ESI-MS m/z: 309.073 9 [M+Na]*, 7>+
:Tiﬁj'\j C15H1405; 1H-NI\/IR (500 MHZ, CD3OD) 0:7.53
(1H, d, J = 8.8 Hz, H-5), 7.08 (2H, d, J= 8.5 Hz, H-2',
6'), 6.74 (2H, d, J = 8.5 Hz, H-3', 5"), 6.57 (1H, d, J =
8.8 Hz, H-6), 4.64 (2H, m, H-2), 3.87 (1H, dd, J = 8.0,
5.5 Hz, H-3), 3.82 (3H, s, 8-OCH3); '3C-NMR (125
MHz, CD;OD) d: 194.1(C-4), 158.7 (C-7), 158.0 (C-
4'),157.7 (C-9), 136.4 (C-8), 130.8 (C-2, 6"), 127.8 (C-
1), 124.5 (C-5), 116.5 (C-3', 5'), 116.2 (C-10), 111.7
(C-6), 73.5 (C-2), 61.3 (8-OCH3), 52.4 (C-3). L _E%
P 5 SRR E — 82, RS Eham 4 R
mucunone C.

&Y 5: FEEMRY, [a]y +174.93 (c 0.10,
MeOH):; HR-ESI-MS m/z: 271.096 3 [M -+ H]",
Ci6H1404: 'H-NMR (500 MHz, CDCl3) 6: 7.38 (1H, d,
J=8.3 Hz, H-1), 7.13 (1H, d, J = 8.8 Hz, H-7), 6.56
(1H, dd, J= 8.4, 2.3 Hz, H-2), 6.45 (1H, d, J= 8.8, 2.1
Hz, H-8), 6.44 (1H, d, J = 2.1 Hz, H-10), 6.42 (1H, d,
J=2.3Hz, H-4),5.49 (1H, d, J= 6.8 Hz, H-11a), 4.23
(1H, dd, J=10.8, 4.5 Hz, H-6p), 3.76 (3H, s, 9-OCH3),
3.61 (1H, t, J= 11.0 Hz, H-6a), 3.52 (1H, m, H-6a);
3C-NMR (125 MHz, CDCls) 6: 161.0 (C-9), 160.6 (C-
10a), 157.3 (C-4a), 156.6 (C-3), 132.1 (C-1), 124.7 (C-
7), 119.1 (C-6b), 112.3 (C-11b), 109.8 (C-2), 106.3 (C-
8), 103.6 (C-4), 96.9 (C-10), 78.6 (C-11a), 66.5 (C-6),
55.5 (9-OCH3), 39.4 (C-6a). LA ¥R 5 SClkfiE —
P, FHEENEY) 5 A (+)-medicarpin.

&Y 6: EMOKAK, [a]ly -140.5 (c 0.20,
MeOH); HR-ESI-MS m/z: 339.084 5 [M+Na]*, 4> 71
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AN C17H1606; 'H-NMR (500 MHz, Acetone-ds) 6:
6.93 (1H, s, H-1), 6.76 (1H, d, J = 8.1 Hz, H-7), 6.49
(1H, d, J= 8.1 Hz, H-8), 6.46 (1H, s, H-4), 5.45 (1H, d,
J=6.3 Hz, H-11a), 4.22 (1H, m, H-6), 3.81 (3H, s, 3-
OCHa), 3.78 (3H, s, 9-OCH3), 3.56 (2H, m, H-6a, 6B);
BC-NMR (125 MHz, Acetone-de) J: 149.9 (C-4a),
149.7 (C-3, 9), 147.8 (C-10a), 142.0 (C-2), 132.3 (C-
10), 122.5 (C-6b), 116.6 (C-1), 115.1 (C-7), 113.0 (C-
11b), 105.3 (C-8), 101.1 (C-4), 79.4 (C-11a), 67.2 (C-
6), 56.7 (9-OCH3), 56.1 (3-OCH3), 41.2 (C-6a). LA I
Bl 5ok akiE — 32, HILEEWEY 6 A
abrusprecatin A

EY 7 KHE BB AR, HR-ESIMS m/z
307.0577 [M—I—Na]*, /\¥ﬁy\j C16H1205, 1H-NI\/IR
(500 MHz, DMSO-ds) o: 8.36 (1H, s, H-2), 7.70 (1H,
d, J= 8.8 Hz, H-5), 7.37 (2H, d, J = 8.6 Hz, H-2', 6'),
7.01 (1H, d, J = 8.9 Hz, H-6), 6.80 (2H, d, J = 8.6 Hz,
H-3',5'), 3.85 (3H, s, 8-OCH3); '3C-NMR (125 MHz,
DMSO-ds) 5: 174.9 (C-4), 157.2 (C-4), 154.8 (C-7),
152.8 (C-2), 150.7 (C-9), 134.7 (C-8), 130.1 (C-2,6"),
123.3 (C-3), 122.5 (C-1'), 120.8 (C-5), 117.4 (C-10),
115.2(C-6), 115.0 (C-3',5"), 60.8 (8-OCH3). LA L%
5O IE — 8, FE e EY 7 N 74'-
dihydroxy-8-methoxyisoflavone.

&) 8: Hk AR, HR-ESI-MS m/z: 315.086 5
[M+H]*, 2173~ C17H1406: 'H-NMR (500 MHz,
CsDsN) 6: 8.21 (1H, s, H-2), 7.90 (1H, s, H-5), 7.85
(1H, d, J=2.1 Hz, H-2'), 7.35 (1H, dd, J = 8.3, 2.1 Hz,
H-6'), 7.20 (1H, s, H-8), 7.04 (1H, d, J = 8.3 Hz, H-5"),
3.76 (3H, s, 4-OCH3), 3.70 (3H, s, 6-OCH3); 3C-NMR
(125 MHz, CsDsN) d: 175.4 (C-4), 154.5 (C-7), 153.0
(C-9), 152.6 (C-2), 148.6 (C-4'), 148.0 (C-3"), 147.8 (C-
6), 126.6 (C-1'), 124.3 (C-3), 120.5 (C-6'), 117.9 (C-2"),
117.5 (C-10), 112.3 (C-5"), 105.6 (C-5), 104.0 (C-8),
55.9 (4-OCHj3), 55.8 (6-OCH3). ROESY 1 85 7.90
(H-5) 4 613.70 (6-OCH3), 61 7.04 (H-5") 5 6u3.76
(4-OCH:) MAHRAE S, R 2 MHEEE AT
C-6 Al C-4'fr. LA EEHE 5 CikeiE —F 0, [tk
K EWEY 8 N 7,3'-dihydroxy-6,4"-dimethoxy-
isoflavone.

WEW9: FEEFAR, HR-ESI-MS m/z: 337.068 6
[M+Nal*, 4T3 A Ci7H1406; 'H-NMR (500 MHz,
CsDsN) d: 8.28 (1H, s, H-2), 8.21 (1H, d, J = 8.8 Hz,

H-5), 7.82 (1H, d, J = 2.0 Hz, H-2"), 7.33 (1H, dd, J =
8.3, 2.0 Hz, H-6'), 7.27 (1H, d, J = 8.8 Hz, H-6), 7.04
(1H, d, J = 8.3 Hz, H-5"), 3.95 (3H, s, 8-OCH3), 3.75
(3H, s, 4-OCH3); '3C-NMR (125 MHz, CsDsN) ¢:
175.7 (C-4), 156.3 (C-7), 152.6 (C-2), 151.7 (C-9),
148.7 (C-4"), 148.0 (C-3"), 135.8 (C-8), 126.1 (C-1"),
124.7 (C-3), 122.0 (C-5), 120.4 (C-6'), 118.8 (C-10),
117.8 (C-2"), 116.1 (C-6), 112.3 (C-5"), 61.1 (8-OCHs),
55.9 (4'-OCHs). LA F#l 5 SCikoE — 27, itk
KEEY 9 A 7,3-dihydroxy-8,4'-dimethoxy-
isoflavone.

& 10: AfEE (FED, [a]f +41.77 (¢
0.40, CsDsN); HR-ESI-MS m/z: 463.139 0 [M+H]*,
ﬁj\%ﬁy\j C26H2208; 1H-NMR (500 MHZ, CstN) o:
8.27 (1H, s, H-2), 8.05 (1H, d, J = 8.8 Hz, H-5), 7.79
(2H, d, J= 8.7 Hz, H-2', 6'), 7.43 (1H, brs, H-2"), 7.33
(2H, brs, H-5", 6"), 7.21 (1H, d, J = 8.8 Hz, H-6), 7.06
(2H, d, J=8.7 Hz, H-3',5'), 5.58 (1H, d, J= 8.1 Hz, H-
7", 4.53 (1H, ddd, J=8.1,3.4,2.0 Hz, H-8"), 4.32 (1H,
dd, J=12.8,2.0 Hz, H-9"a), 3.97 (1H, dd, J=12.8, 3.4
Hz, H-9"b), 3.76 (3H, s, 3"-OCH3), 3.69 (3H, s, 4
OCH3); BC-NMR (125 MHz, CsDsN) §: 175.6 (C-4),
160.0 (C-4"), 152.6 (C-2), 149.1 (C-3"), 148.9 (C-4"),
148.3 (C-7), 146.9 (C-9), 133.0 (C-8), 130.9 (C-2', 6"),
127.6 (C-1"), 125.0 (C-1"), 124.8 (C-3), 121.7 (C-6"),
119.7 (C-10), 117.6 (C-5), 116.7 (C-5"), 115.4 (C-6),
114.2 (C-3, 5", 112.1 (C-2"), 80.0 (C-8"), 77.7 (C-7"),
61.1(C-9"), 55.9 (3"-OCH3), 55.2 (4'-OCH3). LA %k
5 SR E —F2Y, RS EEY 10 N
alopecuroides A .

WEP11: AR, HR-ESI-MS m/z: 247.145 4
[M+H]*, 20 T34 C14H1sN202; 'H-NMR (500 MHz,
DMSO-de) 6: 10.91 (1H, s, NH), 7.58 (1H, d, J = 7.7
Hz, H-4), 7.32 (1H, d, J = 8.0 Hz, H-7), 7.16 (1H, s, H-
2),7.05 (1H, t, J="7.4 Hz, H-6), 6.97 (1H, t,J="7.3 Hz,
H-5), 3.68 (1H, overlapped, H-11), 3.25 (1H, dd, J =
14.0, 3.5 Hz, H-10), 3.18 (9H, s, 3 X -N*CH3); 13C-
NMR (125 MHz, DMSO-ds) 6: 136.2 (C-8), 127.1 (C-
9), 124.1 (C-2), 121.1 (C-6), 118.5 (C-4), 118.5 (C-5),
111.5 (C-7), 109.0 (C-3), 78.7 (C-11), 51.3 (3 X CH3),
23.2 (C-10). LA REdlE 5 SCihHiiE — 202, [k
E LAY 11 4 hypaphorine.

& 12: TEEKAK, HR-ESI-MS m/z:265.070 7
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[M+Nal", 773N CiHioN4O2; 'H-NMR (500
MHz, CsDsN) 0: 14.17 (1H, brs, H-1), 13.97 (1H, brs,
H-3), 8.03 (1H, s, H-9), 7.86 (1H, s, H-6), 2.29 (3H, s,
7-CH3), 2.23 (3H, s, 8-CH3); '3C-NMR (125 MHz,
CsDsN) 0: 162.1 (C-2), 151.8 (C-4), 147.7 (C-14),
144.8 (C-11), 143.0 (C-7), 139.8 (C-13), 139.1 (C-8),
131.0(C-12), 129.7 (C-9), 127.1 (C-6), 20.4 (7-CH3), 19.8
(8-CHa). LA EEHE 5 ik — 300, Hhs s
VD12 2 7,8-— F RS IENE 2, 4-(1 H 3 H)-
3.2 MAIEMIFIE

ffFH MTT VR AR S P56 RAW264.7 4
MOEPER L, A LPS 75 S8 B RAW264.7
ER AR NO kil Ry, DL ZE KA Ay FH
XTI, SRH Griess VEXHEAYI 1~ 12 $0H1I4H i 4 5
Al NO A it AT 7R, seigst IR, 55X
FRZHAHEL, 12 MEEPIHEEN 20 pmol/L I, 41l
TR RILE 90% LA b, R 12 Me-aYxt 41 s
TR, (L&Y 3. 4. 7. 10 SR BRI
RAGTE, 1E 20 pmol/L FIMREE R, NO A= sl %y
64.94%~95.05% (K 2). f£5. 105 15, 20 umol/L
IREETR, X NO A sl M B A &
BB B R IE A S 3+ 4. 7. 10 B
#l¥E (median inhibition concentration, ICso) {H%>
AR (11.30+0.30). (12.97£0.31). (7.39+0.36).
(20.09+0.30) pmol/L, BH 4%} 1 24 Hh ZE KA ICs0 1EL
v (1.08+0.31) pumol/L.

R2 HEW1~12 B NO ERHINHIE (X+s,n=3)
Table 2 Inhibition rate of NO production of compounds
1—12 (X +s,n=3)

HEw W E/(umol - L) NO A Al /%

1 20 28.57+1.30

2 20 46.40+0.77

3 20 69.4410.00

4 20 72.14%0.00

5 20 8.85+0.31

6 20 18.61+£1.13

7 20 64.9410.00

8 20 29.00+1.50

9 20 14.0940.94

10 20 95.05%0.00
11 20 41.56+1.30
12 20 19.05+0.75
HhFERFA 10 61.04+6.00

4 itig
KL FNEG B 453 12 MEEY,

s 1 sy, a2 M0 NE iR

MA@ 84533, JrEid ECD #idl7r

PrE e 7IE 2 Aaxiil. xratbay)

RSN RIEERIE RN R, a3, 40 T A

10 % LPS 5 5 1¥] RAW264.7 75N 5 JiE AR

NO AR EABERAMENEE, a7 1

PSR AR . XA E T~9 MR TR, R

P B I C-3" S FEURAH TR G« A

FRHE T BOE R 2R PTG, B

HERAELRZ) L B AR5 T AR RN 22 4 PEvEAfr

Sefit 7RIk .
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