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Harald. var. cynanchoides
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Abstract : To study the chemical constituents of the whole plant of Fallopia cynanchoides (Hemsl. ) Harald. var. cynanch-
oides ,seventeen compounds were isolated and purified by various modern chromatographic techniques,including normal phase
and reverse phase silica gel column chromatography, Sephadex LH-20 column chromatography , semi-preparative HPLC. NMR ,
MS and other related spectroscopic analyses were used to identify their structures. The isolated compounds were identified as
lyoniresinol (1) ,8-D-(1-0-acetyl-3,6-0-trans-diferuloyl ) -fructofuranosyl-a-D-2",4" , 6'-O-triacetylglucopyranoside (2) , p-
hydroxyphenethyl trans-ferulate (3),(3S,5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-9-one (4),2,3-dihydroxy-1-(4-hy-
droxy-3, 5-dimethoxyphenyl ) -1-propanone (5), 2-methyl-5-( 2'-oxo0-4'-hydroxypentyl ) -7-hydroxychromone (6 ), 2-(2'-
hydroxypropyl ) -5-methyl-7-hydroxychromone (7)), 2, 5-dimethyl-7-hydroxychromone (8) , 2-methyl-5-acetonyl-7-hydroxy-
chromone (9) ,emodin (10) ,quercetin (11),( + )-taxifolin (12) ,3,7-dimethoxy-5,3",4'-trihydroxy-flavone (13), caffeic
acid methyl ester (14) ,protocatechuic acid ethyl ester (15) ,(2aS,3aS) -lyciumamide D (16) ,and 3-acetyl-4,5-dimethoxy-
benzoic acid (17). This was the first report of the presernce of compounds 1-7,9,13,14,16,and 17 in the genus Fallopia.
Compounds 1-9 and 11-17 were first identified from F. cynanchoides var. cynanchoides. The 70% ethanol extract showed obvi-
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ous ABTS” radicals scavenging effect with ICs,value of 14.21 wg/mL; further in vitro bioassay indicated that compounds 1-3,

11,13-17 showed moderate ABTS " radicals scavenging activities. Among them, compounds 1,13 ,14 demonstrated significant

antioxidant effects with IC,yvalues of 15.30,16.97 and 17. 53 pwmol/L,which were better than that of positive medicine trolox

(ICs5 23.55 wmol/L). These findings provided an important foundation for the development and utilization of plant resource

of F. cynanchoides var. cynanchoides.

Key words : Polygonaceae; Fallopia cynanchoides ( Hemsl. ) Harald. var. cynanchoides; chemical constituents ; antioxidant
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AT ZWR . T IZmEY A8 BT
B Z B RIS YRR R R L
M B ZE R ER 2 2R BRIE S ORI R AR,
AR RA FH R R T RINGERFR R Ot
TURRN N TR L B2 B ST R A
] 75 Ja AL ) 4 ) B L A ARG 7 ) BAT R
A& BOIiEE A 2 MR T PR BT AR R
(LS C o IRERIL AR IR, LR L ViR Y7
DR S 2 2 IR AZ B AR 5 A . A R
( Fallopia cynanchoides ( Hemsl. ) Harald. var. cynan-
choides ) N 22} ( Polygonaceae ) fi] i & J& ( Fallopia )
ZAEE R, T2 TRV R AR H N R
WiEd AL ] SN B L AR 1100 ~ 2 400
m, FASUN IR AT R RKRIR R, E
BEPH T i 2 A I H R B K Rl
XIBIBLR Y Tk

ENYCHIEERIRCED &X' O R N REV L7k %
B LG PRI PEOR S, W 2 B, (T B S JE AR B
ZL(F. dumetorum) WAL il 7 B B4 #Y DPPH
ABTS* I i35 R ER"”, U502 (F. dentatoalata )
AR UCHE A 4 ELAT 410 ) £ T FEL R ot AT T L g
PV o SCRRIRAE o, [ AR A R T Y
BFFEARAE L0 AUH Wang %57 75 2020 4E%f Bk P 7
4 B I ZE R A 2 o HEAT TR AE TS, JF A 43
BIRE15 Mea Y. R A I A gy
SWAEMZTEVER, FRATX L 70% 2 BESE I &
R CBRER A e TT T Ak 2% i3 W58 F1 DPPH  ABTS*
H 3 BRIG PEPEAT , S IS 2212 24 FAE W) 0 35 4
rHIT R SR BEE T
1 #E57F=*

1.1 &+t

FEY) T 2019 4 10 H7E 5 M4 Bt BT g B B A
PR, H R LR 22 e (TRIN) A% 2% Hi Bl e 2
E R4 I8 2 ( Fallopia cynanchoides ( Hemsl. )
Harald. var. cynanchoides ) 4= £, # 4~ ( SYSUSZ-

2019-X9) £7 T Hpr il K27 24527 B CIRYIN) KAR 2541k
FOLR R FEAER IR T TR R, = R A A
Mo
1.2 FE5ERH

W mg LR I 1% A ( AVANCE T %! 400 MHz FI
AVANCE II% 600 MHz, %4+ Bruker 2\ ) ; M2 (4,
T REE H AY ( Expression” CMS %I, 2% [E Advion 2
) ; Agilent 1200 %Y > il £ = 208 AH 235 42 (35
Agilent Bl AR 2y H] ) ; Welch Ultimate XB-C ¢ 2~ il
6 3% A (10. 0 mm x 200 mm, 5 wmol/L) ;
Welch Ultimate XB-C , & #H 4 1% A (4. 6 mm x 200
mm,5 wm) ; JEFEZE K A (Eyela N-1100 4, H AZR 50
PEABRA ) s EFR KX 2 ] 525 5 (SHZ-D (111)
BY, T pg T ARALER A R A7) 5 LR 20 066 i
(BioTek Epoch2 #Y, 3¢ [E{f1 L&A FRAF]) o

CWE A OE T B SR SRR (43
afi, M A A I RHA BR A R 5 S B (A5
2li, 5¢ [ TEDIA A BR 22 ] 5 — H LW AN (DMSO) |
1, 1- R 2- =R (DPPH) (2,2 -1 - WL ( 3-
CHEFRTFHEMEIBR-6-fR 2 ) — % £k ( ABTS) ( Sigma 24
) 5 2 ORORE 7K Ay Sk i 0 2 v 7K (AT M e s s
a)) ;A EMHEER (80 ~ 120 H ,200 ~300 H #1300
~400 H) ; w2 ZHrak Btk (GF254) (F B AL
T.) ; Sephadex LH-20 ( 7 [& ¥k 7% /\ #] ) ; Toyopearl
HW-A40F (£[E Tosoh 2 #] ) ; MCI(75 ~ 150 wmol/L,
HA =224k 7 8 w)) 5 2 )2 4 (TLC) FH 2 6 50)
10% IR~ LA o
1.3 RE55E

BT Ry e 19 4= B2 K 2 36. 5 kg, LA 70%
CTSTER IR MR RS 4 W 9k 7 do 5288, Ik
PRI IR 2. 63 kg, FEIRFHCT 1.5 L
K, LR TG (2 Lox 6 7R) AL, [N 37454
etk B2 LR LR Z 424100, 7 ¢ FUKE$2
By, 4 BEAEBY ARt AT 2T, DA S b/
HIE (1:0-0: 1) BEREBEMAT 7 AR 73 (Fr. 1 ~
Fr.7),
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4453 Fr.4(9.4 g) ZRERAEZNT, A ik 22
LR (5: 10: 1) BABEPERG A ) £8 8 HPLC ( H i/
7K 80:20,V/V; i 4.5 mL/min) f84L 44 10(6. 4
mg,t, =6 min) , /) Fr.5(3.8 g) £ MCI i fJ54E)Z
Br, LK/ HIE(60: 40—0: 1) YRS 4153 Fr. 5.1 ~
Fr.5.6, ZH4% Fr.5.2 25 LH-20 BERCHE 20T, L H i
VRS Fr.5.2.1 ~Fr.5.2.5, 414 Fr.5.2.2 %2
il 2574 HPLC ( H /7K 53:47,V/V; i 4.5 mL/
min) 73 E 13 E G Y 4(7 mg, 1, =6 min) . 443
Fr.5.2.3 Z2F4 455 HPLC ( Z,5/7K 20:80,V/V;
W 4.5 mL/min) 73 B ELA Y 9(5.9 mg, 1y =
14 min) , Z4) Fr.5.2. 4 22241455 HPLC ( F i/
K 45:55 ,V/V; ik 4.5 mL/min) 53 2515 84659
8(22.7 mg,t; =15 min) ,

4453 Fr.6(7.3 g) ZREMHEZHT, DL — S H %/
(50 1—1: 1) BREEVEIAS 253 Fr. 6.1 ~ Fr. 6.
6, 4145 Fr.6.3(2.4 g) 22 LH-20 BERCAE)ZHT, L
BEGE S Fr.6.3.1 ~Fr.6.3.6,414 Fr.6.3.6 £}
il £ % HPLC ( FH /7K 45:55,V/V; i 3 mL/
min) f3ALEY) 14 (4.2 mg, 1, =7 min) FLEY) 15
(1.5 mg,t, =12 min), 204> Fr. 6.4(5.77 g) &
HW-40 ST 2T, LA G b/ I (1: 1) YRS
Fr.6.4.1 ~Fr.6.4.6, 414 Fr.6.4.2 £ LH-20 %
FEEMT, LA B0k 45 4H 43 Fr. 6. 4. 2A ~ Fr. 6. 4.
2E, @4 Fr. 6. 4. 2C Zad 24l £ % HPLC, L) (/!
fig/7K 53:47,V/V ;i 3 mL/min) AL G4 2
(3.9 mg,t, =20 min) , LL( ZJE/7K 35:65,V/V; i
3 mL/min) PR IL &9 6 (2.5 mg, 1, =19
min) , ZH7) Fr.6.4.3 (744 mg) Zuk KA ZEHT, A
T/ SR TR (1 150 1) K6 B2 PELAS- 2 43 Fr. 6.
4.3A ~Fr.6.4.31, 44} Fr. 6. 4. 3F 2558 2F 16 45 7
HPLC ( I/ 7K 45:55,V/V ;78 3 mL/min) 2515
WA 1(28 mg,t, =16 min) , 2047 Fr. 6.4.31 £
Sl 46 HPLC ( ZJi5/7K 17:83,V/V; i 3 mL/
min) Ye A& 7(31.7 mg,t, =24 min) , 5
Fr.6.4.4(1.0 g) £ LH-20 BERCHZHT, LA BE0E A
404y Fr.6.4.4A ~ Fr. 6. 4. 4H, 414} Fr. 6.4. 4C
251l 5 7 HPLC ( FH /7K 45: 55 ;%3 3 mL/min)
Belis i 5490 3(20.8 mg,t, =16 min) , ZH4) Fr. 6.
4.4D 2 2F 4148 HPLC ( 2 5/7K 20+ 80; Vi i 3
mL/min) YA LA 5(6.2 mg, i, =13 min)

44y Fr.7(5.8 g) 2 HW-40 EEReAE 2 b7, DL —
A b/ (12 1) PS4 53 Fr. 7.1 ~Fr. 7.9,

5 Fr.7.4 22 LH-20 BERAEZ T, AH BEE M 1 41
Sy Fr.7.4.1 ~ Fr.7.4.5, @43 Fr. 7. 4.4 2338240
£ 9 HPLC ( 1 iZ/ 7Kk 40: 60—48:52; i 4. 5 mL/
min) B REVEBRAF LG 16(7 mg) o 2 Fr. 7.5 &
LH-20 BERCAEZ AT, DL EEBE A4 73 Fr. 7.5.1 ~
Fr.7.5.8, 204y Fr.7.5.4 &332 #1458 HPLC ( FP
M/ 7K 40: 60 ;334 4. 5 mL/min ) B VEBAF 1L &)
13(16.2 mg,t; =20 min) , 2043 Fr.7.5.6 Z5f 24
£ HPLC (/7K 35: 65 ;03K 3 mlL/min ) A B2 Pk
WA &9 17(16.2 mg,t, =16 min) , 2043 Fr.7.7
(61.1 mg) & i il 75 4 HPLC ( HH BE/7K 40: 60—
48:52; it 4. 5 mL/min ) BB HE PG 11
(12.1 mg,t; =22 min) FfLE5H) 12(2. 8 mg,t;, =8
min) .
1.4 DPPH BEHEFHR IR

S Li S5 HGEHE 0 7k, 4 B R 2
70% L BEHRE Y . L TR TR 52 Y Aok 42 ey, 1
DMSO 5 i B il e 0 2 mg/mL B, K 20
pL RFIUAE &5 180 wL DPPH T AR (150 pwmol/L)
RA,#OCE IR T E 30 min 5, A MR LTE 517
nm K0 TEAE ARG A (A)) o

WAk Wy BE 1 1 mmol/ T {19 49) 97 9k B8, K 20
wL FRAE i 5 180 wl DPPH TAE# (150 pwmol/L)
IR, BOEE IR EE 30 min J5, A BRI AE 517
nm K TERE S ROC AR (A,) o Rl & DMSO 4
25 U IREH (A,) K TEEA= R E g FHAE XS R
S A3 W AR (1) TH5E DPPH 35 R
(R)

R=[(A,-A,)/A,] x100% (1)

1.5 ABTS' BEHREFHRIRE

S Li S HRGE 0k, KL B AT (2. 4
mmol/L) F1 ABTS * (7 mmol/L)&-& v/ 12 h, /K
Fke 20 45, 15 2 ABTS ™ T AR, 70 B A B i 2
(1) 70% L4 L) . £ TR L TR By Aok 3249,
DMSO 5 fiff e il )8 e BE hy 2mg/mL B . 20
pL FFIAE A5 180 wL ABTS™ TARMRIR & , HOE=
T E 7 min J5 A REARACAE 718 nm AR E FE
WCREE (A

Bk S Wy ie i L 1 mmol/ L 4 775 He J3E , 5 20
pL RFI AR GL 5 180 Wl ABTS ™ TARWRIR & , #L%
TS 7 min J5 , BOABEPRLAE 718 nm 0I5 FF i
WOGEEAE (A,) . [FE I E DMSO S %5 (1 X R4
(Ag) JRIEEAEAE R E R ATEXT IR, SCge A 3
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WA (1) 3153 ABTS " R,
2.1 HHETE

wEW1 HEB AR, ESI-MS: m/z 421 [ M +
H] *;'"H NMR(400 MHz,CD,0D)§:6.58(1H,s, H-
2),6.38 (2H,s,H2',H6'),4.31 (1H,d,J =6.0
Hz,H-7'),3.84 (3H,s,3-0CH,),3.73 (6H, s, 3'-
OCH,, 5'-OCH, ), 3.48 (4H, m, H9, H9'), 3.37
(3H,s,5-0CH,) ,2.70(1H,dd,J =15.2,5.0 Hz, H-
7a),2.56 (1H,dd, J =15.2,11.5 Hz,H-7b), 1. 96
(IH,m,H-8"),1.62(1H, m, H-8) ;" C NMR ( 100
MHz,CD,0D) §:130.2 (C-1),107.8 (C-2), 148.6
(C-3),138.8(C4),147.6(C-5),126.2(C-6) ,42.2
(C-7),40.8(C-8),66.7(C9),139.2(C-1"),106. 8
(C-2",6"),148.9(C-3",5"),134.4(C4"),33.5(C-
7'),48.9(C-8"),64.1(C9'),56.6(3-0CH,) ,60.2
(5-OCH,),56.8(3",5'-0OCH, ) . ¥ LA ¥4 5 3
Bk R A B HEAT LU %Ak S W B SE R
lyoniresinol ,

wEW?2 [k K, ESI-MS: m/z 885 [ M +
Na]*;'H NMR(600 MHz,CD,0D)§:7.73 (1H,d,J
=16.0 Hz,H-7""),7.69 (1H, d, J = 16.0 Hz, H-
7'""),7.28(1H,d,J=2.0 Hz,H2"") ,7.23(1H,d,J
=2.0 Hz,H2"""),7.14(1H,dd,J =8.2,2.0 Hz, H-
6''),7.12(1H,dd,J =8.2,2.0 Hz, H-6""") ,6. 84
(1H,dd,J =8.2 Hz,H-5"" ,H-5""") ,6.47 (1H,dd, J
=14.4 Hz,H-8""),6.44 (1H,dd, J = 14.4 Hz, H-
8'""),5.70(1H,d,J =3.7 Hz,H-1") ,5.39(1H,d, J
=7.7 Hz,H-3) ,4.81(1H,J =10.0 Hz,H4') ,4.67
(1H,dd,J=10.0,3.7 Hz,H-2") ,4.50(1H,dd, J =
12.2,3.2 Hz,H-6a) ,4.46(1H,m,H-6b) ,4. 46 (1H,
m,H4),4.26(1H,J =11.6 Hz,H-1a),4.24 (1H,
m,H-5") ,4.21(1H,d br,J =11.6 Hz,H-6"a) ,4. 13
(IH,m,H-6'b),4.10(1H,d,J =11.6 Hz,H-1b),
3.91(3H,s,3"""-OCH,),3.91 (3H,s,3"’-0CH, ) ,
3.89(1H,m,H-3"),2.13(3H,s, 1-OCOCH; ) ,2. 10
(3H, s, 2'-0COCH, ), 2.03 (3H, s, 6'-OCOCH, ) ,
1.87 (3H, s, 4’-OCOCH, ) ;” C NMR (150 MHz,
CD,0D) §:66.6 (C-1),103.9(C2),79.5(C-3),
73.8(C4),81.5(C-5),64.5(C-6),90.4(C-1"),
73.9(C-2"),69.8(C-3"),72.2(C4"),70.0(C-5"),
64.1(C-6"),127.7(C-1"") ,111.8(C-2""),149. 5( C-
3'),151.1(C4""),116.6 (C-5""),124.6 (C6"") ,

148.3(C-7""),114.3(C-8""),168.0(C9'"),127.5
(C-1"""),111.6(C-2"""),149.4(C-3"""),150. 8 ( C-
4"y, 116.5 (C-5"""), 124.3 (C-6"""), 147.3 ( C-
7'y, 115.1 (C-8"""), 168.8 (C9"""), 172.0 (1-
0COCH,) ,20.8(1-0COCH,) ,172.2(2'-OCOCH, ) ,
20.9(2'-0COCH, ), 171.8 (4'-OCOCH, ) ,20.6 (4'-
OCOCH,; ), 172.6 ( 6'-OCOCH,; ), 20.7 ( 6'-
OCOCH,) ,56.6(3''-OCH,) ,56.5(3'"'-OCH, ) , ¥
Dh %l 5 Scik ! R R AT LU R %A A
Y & B-D-(1-0-acetyl-3 ,6-O-trans-diferuloyl ) -
fructofuranosyl-a-D-2", 4’, 6'-O-triacetylglucopyrano-
side

EWw3 HEMAEK; ESI-MS: m/z 337 [M +
Na]*;'H NMR(400 MHz,CD,0D)§:7.43(1H,d,J
=15.7 Hz,H-7),7.10(1H,d,J =1.9 Hz, H-2),
7.06(d,J=8.5 Hz,H-2'" /H-6'),7.03(1H,dd, J =
8.5,1.9 Hz,H-6),6.79(1H,d,J =8.5 Hz,H-5),
6.73(2H,d,J=8.5 Hz,H-3",H-5") ,6.40(1H,d,J
=15.7 Hz,H-8),3.86(3H,s,3-0OCH; ) ,3.46 (2H,
t,J =7.3 Hz, H-1"),2.75(2H,t,J =7.3 Hz, H-
2");"C NMR (100 MHz, CD,0D) §:128.1(C-1),
111.4(C-2),149.1(C-3),149.7(C4),116.3 (C-
5),123.1(C-6),141.9(C-7),118.6(C-8),169. 1
(C9),131.2(C-1"),130.6(C-2",6"),116.1(C-3",
5"),156.8(C4") ,42.4(C-1"),35.7(C-2"),56.3(3-
OCH,) ., KE A b Bl 55 Scik ™ i i Bl b A7 e b
J& ZAE I E R S BB R R LR

wEW4 B K; ESI-MS: m/z 265 [M +
Na]*;'"H NMR(400 MHz,CD,0D)§:7. 17 (1H,d, J
=15.8 Hz,H-7) ,6.19(1H,d,J =15.8 Hz,H-8),
3.78(1H, m,H-3),2.32(dd,J =14.3,1.7 Hz, H-
4a),2.30(3H,s,H-10) ,1.66(1H,dd,J =14.3,9.2
Hz,H4b),1.59(1H,dd,J =12.9,1.7 Hz,H-2a),
1.25(1H,dd,J =12.9,9.2 Hz,H-2b),1.20(3H,s,
H-12),1.19(3H,s,H-13),0.97 (3H, s, H-11) ;" C
NMR (150 MHz,CD,0D)§:36.1(C-1),47.6(C-2),
64.4(C-3),41.3(C4),68.8(C-5),70.9(C-6),
145.5(C-7),133.8(C-8),200.4 (C-9),27.4 (C-
10),25.1(C-11),29.8(C-12),20.0(C-13), ¥ U
R SR R BRI X R RS
Winf & M (3S,5R,6S,7E)-3,5 ,6-trihydroxy-7-me-
gastigmen-9-one,,

wEWS HEMKA; ESI-MS:m/z243 [ M +
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H]*;'"H NMR(400 MHz,CD,0D)&:7.34(2H,s, H-
2',H6"),5.13(1H,t,/ =5.2 Hz,H-2),3.90 (6H,
s,3',5'-0CH, ) ,3.88(1H,dd,J =11.7,4.2 Hz, H-
3a),3.74(1H,dd,J=11.7,5.2 Hz,H-3b) ;" C NMR
(100 MHz, CD,0D) §:199.8 (C-1),75.5(C-=2),
143.0(C-3) ,66.2(C4),126.7(C-1") ,107.7(C-2",
6'),149.1(C-3",5"),56.9(3",5-OCH, ) ., ¥V I
F¥le-5 Sk AR BB P T O R %A G
Wi R 2,3- 3R 3-1-(4- 32 563, 5- T H A LR ) -
1-P i

wEW6 kAR, ESI-MS: m/z299 [ M +
Na]*;'H NMR(600 MHz,DMS0)8:6.59(1H,t,] =
2.4 Hz,H-8),6.48(1H,d,J =2.4 Hz,H-6),5.89
(1H,s,H-3),4.08 (2H, m,H-1") ,4.06 (1H, m, H-
4'y 2.64(1H,dd,J =15.5,6.5 Hz, H3"a) ,2.57
(1H,dd,J =15.5,6.5 Hz,H3'b),2.26 (3H, s, 2-
CH,),1.08(3H,d,J =6.0 Hz,H-5") ;"*C NMR (100
MHz,DMS0)8:164.2(C-2),119.2(C-3),177.8( C-
4),113.0(C4a),137.9(C-5),110.2(C-6),160. 5
(C-7),101.4 (C-8),159.4 (C-8a),49.1(C-1"),
205.8(C-2"),52.1(C-3"),63.0(C4"),23.7(C-
5'),19.5(2-CH,) o #0855k 438 i 5
PEHEAT LU XS J5 , A G P96 E O 2-methyl-5-(2'-
oxo-4'-hydroxypentyl ) -7-hydroxychromone ,

wEWT HEEAKB R, ESI-MS: m/z 235 [M +
H]*;'H NMR(400 MHz,CD,0D)&8:6.63(1H,d,J =
2.4 Hz,H-8),6.60 (1H,d,J =2.4 Hz, H6) ,6.04
(1H,s,H3),4.23 (1H, m, H-2"),2.69 (3H, s, 5-
CH,),2.70(1H,dd,J =14.4,5.3 Hz,H-1"a) ,2. 65
(1H,dd,J=14.4,7.5 Hz,H-1'b) ,1.27(3H,d, ] =
6.2 Hz,H-3") ;" C NMR (100 MHz,CD,0D)§:167.0
(C2),118.0(C-3),181.9(C4),115.8 (C4a),
143.6(C-5),112.5(C-6),163.0(C-7),101.7 (C-
8),161.4(C-8a) ,44.2(C-1"),66.3(C-2"),23.1(C-
3'),23.5(5-CH,) o #0855k 4 38 i 5
PHAT XIS AL S Y E A 2- (2" -hydroxypro-
pyl) -5-methyl-7-hydroxychromone ,

wEWS8 MK AR, ESI-MS: m/z 191 [ M +
H] " ;'H NMR(400 MHz,CD,0D)8:6.64(1H,d,J =
2.6 Hz,H-8) ,6.63(1H,m,H-6),6.00(1H,s,H-3),
2.71(3H,s,2-CH, ) ,2.32(1H,s,5-CH, ) ;" C NMR
(100 MHz, CD,0D) 8:166.6 (C-2),111.4(C-3),
182.0(C4),115.5(C4a),143.6(C-5),118.0(C-

6),163.2(C-7),101.7 (C-8),161.5(C-8a),23. 1
(2-CH;),19. 8 (5-CH;) o ¥ LA b %4 5 ek 4
T EAE AT LU S 240 B 9 o 2, 5-dime-
thyl-7-hydroxychromone,

WwEW9 H{akA; ESI-MS: m/z 233 [ M +
H]*;'"H NMR(400 MHz,CD,0D)8:6.75(1H,d,J =
2.3 Hz,H-6),6.61 (1H,d,J =2.3 Hz,H-8),5.98
(1H,s,H-3),4.18 (2H, s, H-1") ,2.34 (3H, s, 2-
CH,),2.29 (3H, s, H3");"” C NMR ( 100 MHz,
CD,0D)§:167.3(C-2),115.2(C-3),181.2(C4),
119.7(C4a),139.4(C-5),111.0(C-6),163.4( C-
7),102.8(C-8),161.3(C-8a),50.5(C-1"),208. 4
(C-2),30.0(C-3"),19.9(2-CH, ) . ¥ LA F¥ds
SR G P BRI T LR AL B e E
2-methyl-5-acetonyl-7-hydroxychromone

HEW 10 (5K A ESI-MS: m/z 269 [ M
(H] ;'"H NMR (600 MHz,DMS0)§:7.40(1H,s, H-
4),7.08(1H,s,H2),7.04(1H,d, J =2.4 Hz, H-
5),6.52(1H,d,J =2.4 Hz,H-7),2.37(3H, s, H-
15);” C NMR (150 MHz, DMSO) §:161.4 (C-1),
124.0(C-2),148.1(C-3),120.4(C4),108.6(C-
5),166.0(C-6),107.9(C-7),164.5(C-8),189.4
(€C9),181.3(C-10),135.0(C-11),109. 1 (C-12),
113.3(C-13),132.7(C-14),21.5(C-15) , ¥ I I
Hde 55 SR R SRR AT O R %A S P
TN KRR,

wEWI11  WEK R ESI-MS: m/z 303 [M +
H]*;'H NMR (400 MHz, CD,COCD,)5:7.82(1H,
d,J=2.0 Hz,H2'),7.69(1H,dd,J =8.5,2.0 Hz,
H-6"),6.99(1H,d,J=8.5 Hz,H-5") ,6.52(1H,d,J
=2.0 Hz,H-8),6.26(1H,d,J =1.8 Hz,H-6);"C
NMR (100 MHz, CD,COCD, ) §:146.9 (C-2),136.7
(C-3),176.5(C4),157.8(C-5),99.1(C-6),165.0
(C7),94.5(C-8),162.2(C9),104.1 (C-10),
121.4(C-1"),115.7(C-2") ,145.8(C-3") ,148.3(C-
4'),116.2(C-5"),123.7(C-6") . ¥ LI EHHE 5 3
Tk HEGHE BB AT XTI | %A A 0 S

wEW12 WK AR ESI-MS: m/z 305 [M +
H]*;'H NMR(600 MHz,CD,0D)8:6.97(1H,d,J =
2.0 Hz,H-2"),6.86(1H,dd,J=8.1,2.1 Hz,H-6"),
6.81(1H,d,J=8.1 Hz,H-5"),5.93(1H,d, ] =2.0
Hz,H-6),5.89(1H,d,J=2.0 Hz,H-8) ,4.92(1H,
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d,J=11.5 Hz,H2),4.51 (1H,d,J =11.5 Hz, H-
3);"”C NMR (150 MHz,CD,0D)§:85.1(C-2),73.7
(C-3),198.4(C4),165.3(C-5),97.4(C-6),168.9
(C7),96.3(C-8),164.5(C9),101.8 (C-10),
129.9(C-1"),116. 1(C-2") ,146.3(C-3") ,147. 1(C-
4'),115.9(C-5"),120.9(C-6") , ¥ L)k b % 5 ¢
Tk R A B BEAT LA %A S W R E A
(+)-AEHEANER

wEW13 WEK AR ESI-MS: m/z 331 [M +
H]*;'H NMR(400 MHz,CD,0D)§:7.61(1H,d,J =
2.0 Hz,H-2"),7.51(1H,dd,J =8.2,2.0 Hz,H-6") ,
6.89(1H,d,J=8.2 Hz,H-5") ,6.46(1H,d, ] =2.0
Hz,H-8),6.37(1H,s,H-6),3.89(3H,s,7-0CH, ),
3.75(3H,s,3-0CH,) ;" C NMR (100 MHz, CD,0D)
5:155.3(C-2),141.4(C-3),176.1(C4) ,160. 4 ( C-
5),97.6(C-6),166.2(C-7),96.3(C-8),162.5(C-
9),108.2(C-10),123. 1(C-1") ,116.4(C-2") ,146. 4
(C3"),149.5(C4"),116.3(C-5"),122.0(C-6"),
56.4(3-0CH, ) ,60.2 (7-OCH; ) , K LI %4 5 3C
ik B B HEAT L R A S B E
3,7- A5 3 4 - = R R

HwEWM14 HEOITLEEH K ;ESI-MS: m/z 169
[M +H]";'"H NMR (600 MHz, CD,0D) §:7.42
(1H,br s,H-2),7.40(1H,d,J =8.5 Hz,H-6) ,6. 80
(1H,d,J=8.5 Hz,H-5),3.84(3H,s,7-0CH,) ;" C
NMR (150 MHz, CD,0D) §:122.4 (C-1),117.4( C-
2),146.3(C-3),152.0(C4),115.9(C-5),123.6
(C-6),168.90(C-7),52.2(C-8) ., ¥Lh I3 5
Bk G BB AT X %A Rl 2 S i
MERR R

WwEm15s HETLEEH AR ;ESI-MS: m/z 183
[M+H]";"H NMR(600 MHz,CD,0D)§:7.42(1H,
brs,H-2),7.41(1H,dd,J =8.3,2.0 Hz,H-6) ,6. 80
(2H,d,J =8.3 Hz,H-5),4.30(2H, m,H-8),1.36
(3H,t,J =7.0 Hz, H9);"” C NMR (150 MHg,
CD,0D)§:122.7(C-1),115.8(C-2),146.3(C-3),
151.9(C4),117.3(C-5),123.6 (C-6),168.4 ( C-
7),61.6(C-8),14.6(C9) . LA b %¥fs 5 3¢k
B R T LT IS A e o IR LR
iR 1k -

waEW16 ek ESI-MS: m/z 623 [M
(H] ;'H NMR (400 MHz,CD,0D)§:7.20( 1H,s, H-
2b),6.97 (2H,d,J =8.5 Hz, H4'b,H-8'b) , 6. 88

(1H,s,H-8b) ,6.81(2H,d,J=8.5 Hz,H4'a, H-8’
a),06.69(1H,d,J=1.9 Hz,H-5a) ,6.64(1H,d,J =
8.2 Hz,H-8a) ,6.65(4H,d,J =8.5 Hz,H-5"a,H-7’
a,H-5'b,H-7'b) ,6.52(1H,s,HO9b) ,6. 41 (1H,dd,J
=8.2,1.9 Hz,H9a),4.34(1H,d,J =4.1 Hz, H-
3a),3.89(3H,s,6b-0CH,) ,3.74(3H,s,6a-OCH, ) ,
3.68(1H,d,J =4.1 Hz,H-2a),3.40 (2H, m, H-1’
b),3.23(2H,m,H-1"a) ,2.69(2H,t,J =7.2 Hz, H-
2'b),2.47(2H,t,J =7.2 Hz,H-2"a) ;" C NMR (100
MHz,CD,0D)§:174.5(C-1a) ,51.0(C-2a) ,47.6( C-
3a),135.9(C4a),112.5(C-5a), 148.8 ( C-6a),
146.2(C-7a),116.0(C-8a),121.4 (C9a), 170.4
(C-1b),134.7(C-2b) ,132.6(C-3b) ,127.5(C4b) ,
113.2(C-5b),148.2 (C-6b),149.7 (C-7b) ,117.2
(C-8b),124.8(C9b) ,42.4(C-1"a),35.4(C2"a),
131.2(C-3"a),130.7(C4"'a,8'a),116.2(C-5"a,7’
a,5'b,7'b) ,156.8(C-6'a) ,42.7(C-1'b) ,35.6(C-2'
b),131.4(C-3'b),130.8(C4'b,8'b) ,156.8 (C-6'
b),56.3(6a-0CH,) ,56. 6(6b-OCH,) . ¥ L\ _E % ¥E
53R R E ABOR AT HE R R %A A W
A (2aS,3aS) -lyciumamide D,

WwEM17 HEOHK;ESI-MS:m/z225 [M +
H]*;'H NMR (400 MHz,CD,0D)§:6.28(1H,t,J =
2.1 Hz,H-1),6.19(1H,d,J =2.1 Hz,H-5),3.65
(6H,s,2-0CH,,3-0CH,) ,2.51(3H,s,4'-CH,) ;" C
NMR (100 MHz,CD,0D)§:112.2(C-1),161.9(C-
2),161.1(C-3),137.7(C4),102.8(C-5),120.4
(C6),205.7(C4"),40.7 (2-0CH, ), 52.3 (3-
OCH,),174.1 (6-COOH) ,32.5(4'-CH;) , ¥ Ll I
Bt 55 S0k R AR AT O AR
%€ M 3-acetyl-4 ,5-dimethoxy-benzoic acid,

EW 1 ~17 5 LR 1,

2.2 BEHEBRAEIKER

DPPH [ ph B3 B S 56 )2 I T DU AE i 1)

PUAALTE PERIF ST, G BR300 , B A S T
BT A SN R BE ) MR . ABTS T H 3t
T B3 BE 7 1) 588 555 2 A e D S it 0 A R R 55 P
BARbRZ —o N TIEHPURALTEE R &9,
XF A= B2 IHZE T0% LR IUY) TR SRR IV DL K
JKIRECY AT T DPPH Rl ABTS ™ F Hy 3 37 BR 1% 1
W .

TIGLIR BN AE 200 pg/mL T, A B i =
FLER W) B0 A W1 (9 DPPH H |y L5 BRAE T, 15 BR
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1525

OCHj

OH

HEJ/NT 50% ; =R ¥R I T R A
ABTS ™ F i B BRAE 7, W BR R 70 %1 9 (93.09 =
0.00)% ,(92.52 +0.00)% #1(92.99 +0.08)%

1
Fig. 1

wEW1~17 L

Structures of compounds 1-17

I AT SR AR, RS 1 A 3 A W o0 i)

— BRI, TR 1, HINER 1 R, LR L
FRAR Y ABTS ™ H i BV R BE ) i, 1Cs, R
/N, A 8.35 £1.09 wg/mL,

®1 HRHEEZFREM DPPHABTS ' B ERFRE M
Table 1~ Table 1 Scavenging activities of three extracts on DPPH and ABTS™ radicals
ABTS * [ iy 3% DPPH [1 3t
2413 _ ABTS " radical DPPH radical
=53 3% V=53 327
Group TR 1Cq R 1Cy,
Scavenging rate h Scavenging rate
(%) (pg/mL) (%) (pg/mL)
70% ZFEHEHH) 70% ethanol extract 93.09 +0. 00 14.21 £0.90 3.76 £3.01 >200
LR OB I Ethyl acetate extract 92.52 £0. 00 8.35+1.09 20.55 +£0.43 >200
JKHEHY) Water extract 92.99 £0. 08 28.49 +1. 65 35.17 £0. 69 >200
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I R T0% LBER BB LR LTR)Z
EREEAEY 1 ~17 X Hh 16 ME AW T T
DPPH il ABTS* [ f 350 AL i iEpE it 451
R 2 WoR, 78 100 pmol/L R, 43 B 15 2| (4L & W
WA B WH DPPH [ i 283 BREE 1, BH M 245 /K i 1
iR E MR (61.54 £0.30)% . LG9 1
~3.11 M1 13 ~ 17 iy ABTS® [ h BB E AT
50% , /535 h(93.18 £0.16)% . (79.39 £0.55) % .
(75.82 +1.09)% . (55.85 + 0.88)% . (91.25 =
0.08)% . (89.70 +0.41)% . (86.44 = 0.08)% .
(61.71 £2.92)% . (73.07 +1.45) % , JATEZG K &
AR E PHI% R (90.55 £0.54) % , i LT
W ARE Y1 F13 ~15 ¥ B R B ABTS ™ [
F LT BREE T, T BRI KT 80% o Hf NMIBFFE R
BB A & D BT AR T TR T A s i 2 b
A R AL S 11 F113 f) ABTS
H H S RBE = T A R A 12, i —
AEIIE T SCHREE 18 o o By S g4 R, I X 4100 i) 376
KT 50% (AL E W 5 | ot — 25 A 7 s sk, 3

%2 LAY DPPH ABTS® B i EMERIEY

Table 2 Scavenging activities of compounds
on DPPH,ABTS " radicals
DPPH [t R ABTS * [ iy JL i k%

EY DPPH radical ABTS* radical
Compound scavenging activity scavenging activity
(%) (%)

1 16.54 +0.75 93.18 0. 16

2 2.51£0.43 79.39 +0. 55

3 6.39 0. 53 75.82 +1.09

4 0.00 +1.82 26.13 +2.42

5 - 17.52 0. 65

7 - 38.77 +0. 84

8 - 20. 40 +0.29

9 - 15.91 0. 48

10 - 13.49 +0. 56

1 28.57 +0.75 55.85 +0. 88

12 25.31 +£5.01 26.22 £1.07
13 32.33 0. 00 91.25 +0. 08

14 19.05 +0. 43 89.70 0. 41

15 21.80 £1.50 86. 44 +0. 08
16 - 61.71 £2.92

17 27.57 0. 43 73.07 +1.45
IKIEHESEA: R E Trolox 61.54 +0.30 90. 55 +0. 54

=T RN T B,

Note:“ =" No significant activity.

/‘TEJ[:;H:‘ Icsoﬁ,ﬁﬂ%‘:{ 3 ijﬁ_\‘o
R3 UEYX ABTS' B HEFRM IC, &
Table 3 The ICy, values for ABTS " radical

scavenging capacity of compounds

Ci&lﬁ)ﬁ d IC5 (pumol/L)
1 15.30 +0. 84
2 34.77 +2.99
3 30.51 +1.53
4 >100
5 >100
7 >100
8 >100
9 > 100
10 > 100
11 80.94 +7. 26
12 >100
13 16.97 +1. 59
14 17.53 +1.58
15 31.76 £2.29
16 48.46 +4. 63
17 26. 64 2. 68
K PELEAE R E Trolox 23.55 1. 68

3 iTtitE4%iR

AT R ] 2 R AT 53 B R X 4R Je i 2
EHT0% LIEFRY N LR CTRIZ AT R EM
o2z kg, b 2L 2 B e Ak G 17 A, Horp
HIRMNA J I A B A G 16 A, i IR Ml B
LgtEy b s G4% 11 4, DPPH 5 ABTS®
H G BRIGHEVPE 45 R R, 2 Je T 2 R4 B
YA —Ery ABTS™ H i G BREE T, Hh o &
T #5745 B 35 o e ) B o, 1G5, o 8.35 £ 1..09
we/mLs L4 1 ~3 11,13 ~17 BT —5EH ABTS®
F LT R e 17, 1C, 20511 15.30 +0. 84 34.77 +
2.99.30.51 + 1.53.80.94 = 7.26.16.97 + 1.59
17.53 +1.58 31.76 +2.29 48.46 + 4. 63 26. 64 +
2.68 pmol/L, Hrf k4111 13 14 [ ABTS * [ fly 3
THBRAE SR, LT B XT B, AR " T AU
XoF 45 H IHEAE Y A2 B Al AR, R R &
R4 m s AR H o ARG 2 25 ) h i i 2 2
5%,
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