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Abstract: To study the chemical constituents of Ludwigia octovalvis, the 80% ethanol extract from L. octovalvis was
isolated by silica gel, Sephadex LH-20, Flash C,; and semi-preparative liquid chromatography, and the structures of
obtained compounds were identified by physicochemical properties and spectral data. The cytotoxic activity of the isolates
were evaluated by MTS method. The results were as follows: (1) Twenty compounds were isolated from L. octovalvis,
and their structures were identified as ( —)-lyoniresinol (1), 8, 8'-bisdihydrosiringenin (2), 5-methoxy-( —)-
isolariciresinol (3), (—)-isolariciresinol (4), 3,4’-di-O-methylellagic acid (5), 3,3’,4'-tri-O-methylellagic acid
(6), 1,3,6-tri-O-galloyl-B-glucospyranose (7) , corilagin (8) , methyl gallate (9), ethyl gallate (10), terminaliate A
(11), syringic acid (12), 3-hydroxy-1-( 4-hydroxy-3, 5-dimethoxyphenyl )-1-propanone (13), luteolin (14),
kaempferol (15), 5, 8-dihydroxy-7-methoxyflavone (16), nobiletin (17), tangeretin (18), a-tocopherolquinone
(19), 5-0-(E)-p-coumaroyl quinic acid ethyl ester (20). Compounds 1-5, 7, 8, 11, 13, 16—20 were isolated from
Ludwigia for the first time. Compounds 6, 9, 10, 12, 15 were isolated from this plant for the first time. (2) Compound
19 showed inhibitory activity against the leukemia HL-60 with the IC,, value of 10.31 pmol - L. Compounds 6-8, 19
showed inhibitory activity against the lung cancer cells A549 with the ICy, values of 25.82, 42.05, 36.94, 17.54 pmol -

L', respectively. Compounds 6, 7, 11, 14, 19 showed inhibitory activity against the liver cancer SMMC-7721 with the
IC,, values of 24.24, 26.35, 26.51, 33.34, 20.44 pmol - L', respectively. Compounds 6, 19 showed inhibitory activity
against the breast cancer MDA-MB-231 with the ICy, values of 34.91, 21.13 wmol + L, respectively. Compounds 6, 7,
19 showed inhibitory activity against the colon cancer SW480 with the IC,, values of 36.03, 39.97, 5.52 wmol - L™,

respectively. The results of this study enrich the chemical constituents of L. octovalvis and provide a basis for the
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development of anti-tumor activity.
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TR AR T HFZRAAEY T
(Ludwigia octovalvis) )T AR 72T 5 J7 %K |
AR s R RS o (P B | R N S DA & i
SEHBIX Az T 0 A B R I AL B AR B
Fr(R%E,2017) , BREFEURFEHRAL,
HAT TR A 75 00 B R AR 00 2 2% (LR IR AN
A ,2018) , PR CH 2R g ) 08k, B e
PO %% A2 25 81, H: 44 28 Gvahgyabwn , > FR 481
REFAT BHf e JLPETE R BT R BRI
TR R4 TE A SR (B ER AL ,2019) o HER R 1]
DA K v 1 e 5 % e 45 BRGR 8 Ie RE 6 5 T K [) Jes Al
Wy e A 7 K BUIR A TR 7 B o . H R,
BT 73 B 45 2 59 oy T BN e R R | 5T
RO, 2% K & R M. (237)-
coumaroylhederagenin , ( 23E ) -coumaroylhederagenin
8 =G A A 5K A 43 ( Chang et al., 20045 [5]
woM At F AR, 2005 ), Hoh, (237)-
coumaroylhederagenin , ( 23E ) -coumaroylhederagenin
HATPUMR TG VE 0 73R 5 KB FIZ5 1 9
HT29 3 Wl A i 95 40 i ik 22 A3 B . 1) 4 i 2 4
H (Chang et al.,2004) ,

AR PR ZH 17 0 [R) Ja 4 4 B Ak 2 i S
PRI TGS . MHE (L. hyssopifolia) (4
# Gvahgya) TP B S E MHL G W (+) AN
Mg (=) 5 Je S N TR A2 AL & W) S5 ORI
ozoroalide . de-O-methyllasiodiplodin | 5 £f % = 2
R RHI R 40 200K E5 W, Hh RN

§X Ak B W ozoroalide I de-O-methyllasiodiplodin
HA B B9 B0 R 15 PE ( Zhang et al. ;2019 ; Zhang
et al.,2022) . ATHIFISLE 7R 6 e FRE i 1 AL
SXSERUARARL, X O T | I TR | i | P T A 2 R A
oo HUE, B E e Ak iy B 2 S PRI T i R
TR HT e 3 1 1 25 5800 oA 15 E — 2B F Y
JEIMCLE B PR, o R B R e i A 2 iy
FEERZR LTI 1% M | A 50 7 PR 4H 1T 3 BF o
et b, Ak 2 DL B B e B R T 1 4 S WF
FEE bR, HFE T 7Y 5 1 v 24 S a4k 45 5t o By
S BT 5, S50 R IS A5 A i
PO AT o3 B e, T R MTS LA B
34L& Wy 1Y i 96 40 B 16 PR, SR DL TR
()Mt SRR T 75 2008 A ) B 5 e 19 Ak 2 g
(2) 70 A5 3 1 B A AL G W) 10 fie e 20 JH 2 056 11
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1.1 Z5%f

BRI H T 2020 4F 8 HRE T T RIK
DX, 28)7 1Y e 24 K G 7 R A S M S
BT HZERY T E I (Ludwigia octovalvis) =5,
1.2 (S F

Waters Autospec Premier p776 Jii i {1 ( 3¢
Waters 23 7)) 5 Agilent G6230 Jii 1513 ( 35 [F Agilent
/N]) s Bruker AVANCE 1T 500 MHz #% 5 3£ 4% 1%
( Fi L Bruker 22 F]) 5 Agilent 1100 /= %5 AH 2135 12
(M Agilent 22 7)) ; LC-20AR 1] £ %1 w25 5I08H (3,
AL (B A B HEA F]) s REVELERIS X2 A fIf 2
Tl £ R AH 638 Y ( 3E [ Grace 24 #]) ;40 B AU {5,
& H ( GL Sciences Inc., ODS-3, 4.6 mm x 250
mm,5 pm) ;2 il £ A 5% FE ( YMC-Pack ODS-A,
21.2 mm x 250 mm,5 wm) ; CCA-1112A Jigh4 78 %
A0 1 2 WA A A R A T 5 40 B R (18
Sartorius /A F] ) 3 (AL (45 FAS [6] AR 530 I 11 3
BSAE) s HVE-50 =5 J K I %% ( H A& Hirayama 2
F]) s MULTISKAN FC B #5313 , Pico 17 5 2 5 2 &
LHL 370 A AL ik 5 57 46 ( 92 18 Thermo A H ) ;
Primo vert i {5 ( #52FE ZEISS /A A)) ; # 2 M fik I8
100~200 H.200~300 H .22 EER G(FH &
31 AL T A R 2 7)) ; Sephadex LH-20 ( 3%
Pharmacia /A ] ) ; YMC R 3R ( H AR Y 4b);
95% £, T A7k (60~90 °C) . LR ZHE IF T,
ST AR | R AR (0 pr Al v B A TR A
B W) 5 s I E, N [ 28 Bk C i R B (b
) ABRA R ] ; IV BS21BA0018) g A LA
) A W) N ] 5 AZIBE (DL106A ) | BH 4 245 I 41
(N1001A) 1 A Ki%E K AW RHLA R A R ; MTS
) & (0000219904 ) W 1 3 i 22 4% 24 W) ;5 i
SMMC-7721 AE /Iy 48 g Jili 5 A549 | FL MR 8% MDA-
MB-231 Il 5 HL-60 | 45 I 6 SW480 , A I1E # fifi
A BEAS-2B (14 [ 36 AR 2 T Aol 4 o
ATCC)
1.3 RFZE
1.3.1 #EB 5B BEIBLHM 18 kg, H 80% L BE
AR E 4 U, BF YR 2 b, BRI AR AR
2 175 g, Jnid sk IR B MUK FH A il ik | 2R T
IE T B EAT A O A0 4 5, T scis 7, 45 2104 9

Bt FRAL 219 g LR S ERFR AL 523 ¢ FHIE T BEFR AL
599 g,

AT B A 200 g ZrE A (i o B, A
it : M EOTE(9 : 158 : 257 :3—-6: 4—
5:5-0: 10, V/V)BREEVENL, & R3] 11 N 4H 03
Fr.sl1 ~Fr.s11, Fr.s5 é’éEF'{EEE(&*H@IJéﬁ,JﬂEﬁ@—
IK AR FE Ve, & 97433 Fr.s5-1~Fr.s5-10, Fr.s5-
10 FH A Fec A € 335 02 i 25 WRE €60 43 85, 75 24k
HEW19(4.5 mg) , LFERCHBRIBAL 450 g 2 KALFY
B35y 8, 2 B - 7K (30% — 50% — 70% —
90% ,V/V) Ve Wi, 15 5] 5 414> Fr.yl ~ Fr.y5,
Froyl Sk ke i, 50 e — FF B B e e
B IAFF] Fr.oyl -1~ Fr.yl =10, Fr.yl-3 Z&H &R
TRt Rk A €0 33 0 ) B VRAE 3 A B, A9
b A8 12(154.8 mg) AfL A4 13(149.7 mg) ;
Fr.yl -4 28 oI5 R €0 53 12 ) 4 A €3 43
B REMEEY 9(11.7 mg) ALA W 1(150.0 mg)
AL A 10(493.4 mg) ; Fr.yl —10 & H % 5 K AH
TR £ AR 35 50 2 1R B B 7 (42.7
mg) HIHLGY) 8(16.8 mg) , Fr.y2 LRERAE (01,
FH G e — PP B R, & JF AR 3 Froy2-1+~
Fr.y2-8, Fr.y2-3 2% He Ji AR €0 335 Fif i 45 W
e B, A EAAEY 3(7.1 mg) LAY 11
(5.1 mg) fLEY 4(16.8 mg) LA 2(6.8 mg)
LG9 20(10.1 mg) . Fr.y3 S mERAH: 615, —
S BE - R BRI, B IR AR B Froy3 -1 ~ Fruy3-
10, Fr.y3—4 2 IR OR i |58 AT (o 5 Fi
il 2 WA 035 B, S EE A 5(3.0 mg) B A
Y 15(4.0 mg) FHLEY) 6(2.0 mg) ;Fr.y3-5 &+
R VB AH €03, FH 5 e A €0 33 0 2F 1 2% VA 03
IYES A3 FME A 14(5.0 mg) ., Fr.yd ZREGEH (0
T, A b - R B R, B T AR B Fr.yd -
1~Fr.yd-4, Fr.yd=2 PR A 3% 55 5, 15
FMEA Y 16(2.0 mg) ; Fr.y4—3 2K R {43
e S EMEA Y 17(16.0 mg) FIfLA%) 18(2.0
mg) .
1.3.2 A tm o 776 b T i 2 3 4 i 70
X2 % Kaumda 25 (2020) HHg MTS 207k, B
SR A K ) I R SMMC-7721 AR /)N 410 1 ili 9
A549 FLARIE MDA-MB-231 4 I HL-60 45 7 9
SW480 4t fifd, 1 #E A=W e 4 3 000~ 5 000 cells -
mL LR E] 96 FLAR P, BEALIEREUN 100 wL I35
F£24 h 55 R IHEE IR W, H PBS Wik, /A%
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2y B 3 N EAL, A A A 5 R IR,
S0 2 ] 43 N S A R ) S A B R
AL 200 pL, HAARLEY 1-20 43 5] H = H K
HEAT VA, P FH S 35 W0 6 B HH 7 1) R 3 B Ak Ak
B WV 1 B M R 50 wmol - L MR 45497 9
LS R EAT I 0 , SR A P B 2R BE 43 51 50
10.2.0.4.0.08 pmol - L™ ; B2 B (Taxol ) FII
F1(DDP)2 M FHPEXT HRAL 45 25 )5 A A TE IR 1% 97
FHP R IR 48 h S, 725 W REAN A FL Y (9 TH S F2 9,
A HIIMA 20 WL MTS % A 100 WL 8 15 53
W s LR TETEAN AL N ) 100 L K5 3% LW,
SRIGINA 20 wL MTS ¥ . 4351 A 20 L MTS
VWA 100 L 553800, B8 3 a8 A AL A KS
TR ARSI T 2~4 h J5 I E HWOB(E

K Z2 DI REBAR AN, WA 1% B R 492 nm, 52K
IR L OD fH, i m A KM R= [1-
(OD g5 = ODspig ) / (OD gy = OD 51y ) 1 X 100%
WITH A G 2 Ab B, Loy B4R B B W 4R 5 R
AR AR il e84 400 1] 28 R O\ Al o 22 1 240 A 1) 410
TR E, Eifgs g, o sEa s sy
e B R A AR B | i TR A LA T 23 R N A A 2 1 A
A il 28, W F Reed #1 Muench ( 1938) 1 J5 ¥
HEAG YR 1C5,1H

2 RS540

2.1 EHEE

A1 1-20 25 R 1,

EW1 AGER, ESI-MS m/z:443 [M +
Nal*, 3TN CpuHyOp [a]?-399.82(c =
0.005,MeOH) ,'H-NMR (500 MHz, CD,0D)&:6.59
(1H,s,H-2),6.36(2H,s,H-2",6") ,4.29(1H,d,
J= 5.4 Hz, H-7'),3.85(3H, s, 3-OCH, ), 3.72
(6H,s,3’,5-0CH,),3.59 (1H, m, H-9a) , 3.47
(3H, m, H9b, 9"),3.35(3H, s, 5-0CH, ), 2. 72
(1H,m,H-7a),2.55(1H,m,H-7b) ,1.97 (1H,m,
H-8'),1.62 (1H, m, H-8); "C-NMR ( 125 MHz,
CD,0D)5:130.2(C-1),107.7(C-2) ,148.5(C-3) ,
138.5(C-4),147.4(C-5),125.9(C-6),33.2(C-
7),42.0(C-8),66.6(C-9),139.1(C-1"),106.5
(C-2',6"),148.8(C-3",5'),134.1(C-4"),42.0
(C-7"),40.5(C-8'),64.0(C-9'),56.7(3-0CH,) ,

60.2(5-0CH,) ,56.6(3",5-OCH,) , VA I k%%
P 5 S0k (22 45, 2020) FiGE F A — 8, K E N
(=) -Fg B AR B AR [ (—) -lyoniresinol | .

&Y 2 JTLEEIK, ESI-MS m/z:445 [M +
Nal*, 3 FR N CuHy 04, [@] D -119.63 (¢ =
0.005,MeOH) ,'H-NMR (500 MHz, CD,0D)§:6.32
(4H,s,H-2,2',6,6'),3.74(12H,s,3,5,3",5'-
OCH,),3.66(2H,dd,J=11.1,4.9 Hz,H-9a,9'a) ,
3.56 (2H,dd, J=11.0,5.6 Hz, H9b,9'b),2.70
(2H,dd, J=13.7,6.3 Hz,H-7a,7"'a),2.52 (2H,
dd,J=13.6,8.5 Hz,H-7b,7’b) ,1.90(2H, m, H-8,
8');"”C-NMR ( 125 MHz, CD,0D) §: 134.4 ( C-1,
1),107.1(C-2,2",6,6'),149.0(C-3,5,3",5"),
133.1(C-4,4"),36.7(C-7,7'),44.0(C-8,8"),
62.3(C-9,9'),56.6(3,5,3",5'-0CH,) , DA Fiki
BE 5 SClk (R IESE 2012) OB A —F, KE N
8,8 -bisdihydrosiringenin,,

EW 3 FEaBAR,EL-MS m/z:390 [M]*,
STFRH CyHy 0,0 [@]®-199.60 (¢ = 0.005,
MeOH) ,'H-NMR (500 MHz, CD,0D)§8:6.66 ( 1H,
s,H-2'),6.43(2H,s,H-2,6),6.21 (1H,s,H-5") ,
3.81(3H,s,3’-0CH,) ,3.79(1H,d,J=11.0 Hz, H-
7),3.78 (6H,s,3,5-0CH,) ,3.69 (3H, m, H9a,
9'),3.41 (1H,dd, J=11.3,3.9 Hz, H9b),2.78
(2H,d,J=7.7 Hz,H-7') ,2.01 (1H, m,H-8') ,1.79
(1H, m, H-8) ; *C-NMR ( 125 MHz, CD,0OD) §:
137.8(C-1),107.7(C-2,6) ,149.2(C-3,5) ,135.0
(C-4),48.6(C-7),47.8(C-8),62.2(C-9),129.0
(C-1),112.4(C-2"),147.3(C-3"),145.3(C-4") ,
117.3(C-5"),134.0(C-6') ,33.6 (C-7") ,40.0( C-
8'),65.9(C-9"),56.9(3,5-0CH,), 56.7 (3'-
OCH,) . DA ik 3% %4l 5 SC ik ( 0k 55 i 55, 2016)
HRIEFEAR B, SR 5-H A - (- ) - IE A IR
% [ 5-methoxy-( —) -isolariciresinol | ,

k&4 HEABAK,E-MS m/z:360 [M]*,
SFRM CHy 040 [@]-199.60 (¢ = 0.005,
MeOH) ,"H-NMR (500 MHz, CD,0D)5:6.74 ( 1H,
d,J=8.0 Hz,H-5) ,6.68(1H,d,J=1.6 Hz,H-2),
6.65(1H,s,H-2") ,6.61(1H,dd,/J=8.0,1.7 Hz,H-
6),6.18(1H,s,H-5"),3.80( 1H,d,J=10.7 Hz,H-
7),3.77(3H,s,3'-0CH,) ,3.74(3H,s,3-0CH,) ,
3.68 (3H,m,H-9a,9'),3.40 (1H,dd,/=11.2,4.2
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Hz,H-9b),2.77 (2H,d, J=7.7 Hz, H-7'),2.00
(1H,m,H-8'),1.77(1H, m, H-8) ; " C-NMR ( 125
MHz,CD,0D)8:138.6(C-1),113.8(C-2),149.0
(C-3),145.9(C-4),116.0(C-5),123.2(C-6),
48.0(C-7),48.0(C-8),62.2(C-9),129.0(C-1"),
112.3(C-2'),147.2(C-3"),145.2(C-4"),117.3
(C-S’),134.1(C-6’),33.6(C-7’),40.0(C-8’),
65.9(C-9"),56.4(3-0CH,),56.3(3'-OCH,) ,
TSR 5 SR (BRAE AR 2018 5 X4 2022)
B B — 2, BE N () - g A IR EE (-) -
isolariciresinol ] ,

& s HEITEEH AR, ESI-MS m/z:329
[M-H] ., 4+ K C4H, O, H-NMR (500
MHz,DMSO-d,)6:7.51 (1H,s,H-5) ,7.50(1H, s,

H-5'),4.03 (3H, s, 3-OCH, ), 3.95 (3H, s, 4'-
OCH,) ; "C-NMR (125 MHz, DMSO-d,)§:111.7( C-
1),141.9(C-2),140.1(C-3),152.4(C-4),111.4
(C-5),113.1(C-6),159.0(C-7),106.8(C-1"),
140.1(C-2"),135.9(C-3"),150.5(C-4"), 106.6
(C-5"),113.9 (C-6"),159.0 (C-7"), 61.0 ( 3-
OCH,) ,56.5(4'-0CH,) . DL I i 3% %o ¥ 5 SC ik
(TRAGSE,2017) B IEAR — 8, e h 3,4 -2
HIE-EAETR (3,4 -di-O-methylellagic acid) ,
EY 6 IRV AT EIL K AR, ESI-MS m/z.
343 [M-H] ., 4+ ¥k C,;H,,0,,' H-NMR (500
MHz, Pyridine-d;)6:8.08 (1H,s,H-5") ,7.85( 1H,
s,H-5),4.23 (3H,s,3-0CH,),4.17 (3H, s, 3'-
OCH,), 3. 88 (3H, s, 4’-OCH, ) ; "C-NMR ( 125
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MHz, Pyridine-d; ) 6: 114.8 (C-1), 142.8 (C-2),
142.1(C-3),154.9(C-4),112.1(C-5),113.6(C-
6),159.7(C-7),114.2(C-1") ,142.4(C-2") ,141.8
(C-3"),154.9(C-4"),108.5(C-5"),113.2(C-6"),
159.6 (C-7"),61.9 (3-OCH,),61.7 (3'-OCH, ),
57.0(4'-0CH,) . VA I i 3% & 48 5 SOk (AR E 1A
45,2021 ) e IEHEA 2, KN 3,37 ,4-=H A
FEETAETR (3,37, 4 -tri-O-methylellagic acid)

fe& W 7 JCE B KK, EL-MS m/z: 636
[M]*, 4> 73N C,H, 04, H-NMR (500 MHz,
CD,0D)é8:7.17 (2H, s, Galloylring C-2,6),7.15
(2H, s, Galloylring A-2,6) ,7.10(2H, s, Galloylring
B-2,6),5.84(1H,d, J=8.2 Hz, Glucose-1) ,5.30
(1H,t,J=9.3 Hz, Glucose-3) ,4.78 (1H,dd, J =
12.0,4.8 Hz, Glucose-6b) ,4.60(1H,dd, J=12.0,
2.0 Hz, Glucose-6a) ,3.89(1H,dd, J=4.8,2.0 Hz,
Glucose-5) ,3.82(2H, m, Glucose-4) ,3.80( 1H, m,
Glucose-2) ;° C-NMR ( 125 MHz, CD,0D) §:95.8
( Glucose-1) ,72.5 ( Glucose-2) , 78.8 ( Glucose-3) ,
69.6 ( Glucose-4) ,76.3 ( Glucose-5) , 64.2 ( Glucose-
6),121.5( Galloylring A-1) ,110.4( Galloylring A-2,
6),146.3( Galloylring A-3,5) ,140.4 ( Galloylring A-
4),166.8 ( Galloylring A-7) , 120.4 ( Galloylring B-
1),110.2( Galloylring B-2,6) , 146.4 ( Galloylring B-
3,5),139.8( Galloylring B-4) , 168.1( Galloylring B-
7) ,121.2( Galloylring C-1) ,110.6 ( Galloylring C-2,
6),146.4( Galloylring C-3,5) ,139.7 ( Galloylring C-
4),168.2( Galloylring C-7) . VA b 3454 5 ik
(Sohretoglu et al.,2011) fRIEHEA —F, KE R 1,
3, 6-tri-0-galloyl-B-glucospyranose ,

L&Y 8 KERMAK, ELMS m/z: 634
[M]*, 73+~ C,H, 0,4, H-NMR (500 MHz,
CD,0D) é.:7.06 (2H, s, Galloylring C-2,6), 6.69
(1H,s,ring A-6) ,6.66( 1H,s,ring B-6) ,6.36(1H,
d,J/=1.5 Hz,Glucose-1) ,4.96(1H,t,/=10.9 Hz,
Glucose-6b) ,4.81(1H,s, Glucose-3) ,4.52(1H,m,
Glucose-5) ,4.46(1H, m, Glucose-4) ,4.15(1H,dd,
J=11.0,8.1 Hz, Glucose-6a) ,3.98 (1H, s, Glucose-
2) ;" C-NMR ( 125 MHz, CD,0D) 8:95.0 ( Glucose-
1), 69.5 ( Glucose-2 ), 71. 7 ( Glucose-3 ), 62. 5
(Glucose-4) ,76.2 ( Glucose-5) , 65.0 ( Glucose-6) ,
125.4(ring A-1),117.2(ring A-2),145.3 (ring A-
3),138.2(ring A-4) ,145.6(ring A-5),110.1 (ring

A-6),168.5 (ring A-7),125.5 (ring B-1),116.7
(ring B-2), 145.2 (ring B-3),137.7 (ring B-4),
146.0 (ring B-5),108.3 (ring B-6),170.1 ( ring C-
7),120.6( Galloylring C-1) ,110.9 ( Galloylring C-2,
6),146.4( Galloylring C-3,5) ,140.4 ( Galloylring C-
4),166.7( Galloylring C-7) . Pk [ 404 5 SCik
(Sudjaroen et al.,2012) it B F& AR — 3, % %€ Fy
H 5 (corilagin) o

&9 TTEIE KK, EI-MS m/z: 184
[M]*, 2 F 3N CyHy Oy, H-NMR ( 500 MHz,
CD,0D)8:7.04(2H,s,H-2,6) ,3.81(3H,s,H-8) ;
BC-NMR (125 MHz,CD,0D)§:121.4(C-1),110.0
(C-2,6),146.5(C-3,5),139.7(C-4),169.1( C-
7),52.3(C-8), Db b iE s 5 Scmk (o7 B A,
2020) B FEA 3, %558 I E 1R R (methyl
gallate) ,,

L&Y 10 & B # K, EL-MS m/z: 198
(M]*, 7&K~ C,H, 0, H-NMR (500 MHz,
CD,0D)&8:7.04(2H,s,H-2,6) ,4.26(2H,q,J=7.1
Hz,H-8),1.33(3H,t,J=7.1 Hz, H-9) ;" C-NMR
(125 MHz,CD,0D)6:121.7(C-1),110.0(C-2,6) ,
146.5(C-3,5),139.7(C-4) ,168.5(C-7) ,61.7( C-
8),14.6(C-9) . LA LU iE%kds 5 SClk (5 2855,
2020) B HEA — B, B8 NI E TR LB (ethyl
gallate ) ,

&YW 11 & ¥R, EI-MS m/z: 278
(M]*, 4+ FXH~ C,H,0,,' H-NMR (500 MHz,
CD,0D)&:9.58(1H,s,H-1"),7.40(1H,d,J=3.6
Hz,H-3'),7.07(2H,s,H-2,6) ,6.75(1H,d,J=3.6
Hz,H-4'),5.32(2H,s,H-5") ;" C-NMR ( 125 MHz,
CD,0D)&8:140.2(C-1),110.2(C-2,6),146.6 ( C-
3,5),136.7(C-4),167.5(C-7),179.7(C-1"),
154.4(C-2"),124.1(C-3"),113.6 (C-4"),157.8
(C-5"),59.0(C-6"), DL I ¥l 1% %98 5 ¢ wik
(Ouyang et al.,2022) it 8 A — 5, L& H
terminaliate A

k& 12 T E B H K, ESI-MS m/z: 198
(M]*, T3~ C,H,O0,,' H-NMR (500 MHz,
CD,0D)&8:7.32(2H,s, H-2, 6),3.88(6H,s,3,5-
OCH,) ; "C-NMR (125 MHz, CD,0D)§:121.6(C-
1),108.3(C-2,6),148.6(C-3,5),141.6(C-4),
170.3(C-7),56.8(3,5-0CH,) ., VA i 5
SCHR (BRR RS ,2022) HiRiEFEAR —B0, @ N T
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P2 ( syringic acid) .

G 13 & kK, ESI-MS m/z; 226
(M), 2+ N C,H,0,.,' H-NMR (500 MHz,
CD,0D)&8:7.29(2H,s,H-2,6),3.93(2H, m, H-
8),3.90(6H,s,3,5-0CH,) ,3.15(2H, m, H-9) ;
BC-NMR (125 MHz,CD,0D)§:129.0( C-1),107.1
(C-2,6),148.8(C-3,5),142.1(C-4),198.7 (C-
7),40.7(C-8),59.0(C-9),57.0(3,5-0CH;) , VI
R S SOk (T AR, 2020) HIE SR A —
H, % % N 3-hydroxy-1-( 4-hydroxy-3, 5-
dimethoxyphenyl ) -1-propanone ,

L&YW 14 EOBR  EI-MS m/z:286 [M]*,
¥ XA ¢, H, 0,, 'H-NMR ( 500 MHz,
CD,SOCD,)8:7.39(1H,d,J=2.2 Hz,H-2") ,7.41
(1H,dd,J=8.3,2.2 Hz,H-6') ,6.89(1H,d,J=8.3
Hz,H-5"),6.66 (1H,s, H-3) ,6.44 (1H,s, H-8) ,
6.18(1H,s,H-6) ; *C-NMR (125 MHz, CD,SOCD,)
8:164.2(C-2),102.8(C-3),181.7(C-4),161.5
(C-5),98.9(C-6),164.2(C-7),93.9(C-8),157.3
(C-9),103.7(C-10),121.5(C-1"),113.4(C-2"),
145.8 (C-3'),149.8 (C-4"),116.0(C-5"),119.0
(C-6"), DL EBIEEE 5 SCHR (Jin et al.,2022) 4l
T FEAR —3Y, % KR ¥ (luteolin)

&M 15  EEOK AR EI-MS m/z:286 [M]*,
43 ¥ K CH,,0,."H-NMR (500 MHz,CD,0D)8:
8.09(2H,d,/J=8.6 Hz,H-2',6") ,6.91(2H,d,J=
8.6 Hz,H-3",5"),6.40(1H,s,H-8),6.19(1H,s,
H-6) ; *C-NMR (125 MHz,CD,0D)&:148.1(C-2) ,
137.2(C-3),177.4(C-4) ,162.5(C-5),99.3 ( C-
6),165.6 (C-7),94.5(C-8),158.3(C-9),104.6
(C-10),123.7(C-1"),130.7(C-2",6") ,160.6 ( C-
3',5"),116.3(C-4") . VA8t 5 SCmk (2640
P a5, 2022) 4k 38 A — B, B oE O L&
( kaempferol )

k& 16 FHOKAEK,EI-MS m/z:284 [M]*,
42 F=H € H,,0,,"H-NMR (500 MHz,CD,0D)5:
7.99(2H,dd,J=8.0,1.5 Hz, H-2",6"),7.57(3H,
m,H-3",5"),6.74(1H,s,H-6) ,6.60( 1H,s,H-3) ,
3. 88 (3H, m, 7-OCH, ); “"C-NMR ( 125 MHz,
CD,0D)8:165.7(C-2),105.6(C-3),184.3(C-4) ,
159.6(C-5),95.6 (C-6),130.3 (C-7),154.9 ( C-
8),154.0(C-9),105.9(C-10),132.6(C-1"),126.9
(C-2",6"),127.5(C-3",5"),133.1(C-4") ,60.9(7-

OCH,") . VI U35 %l 5 SCHk ( Bai et al.,2018)
iE A — % X E NS, 8-dihydroxy-7-
methoxyflavone ,

AW 1T EEK A, EI-MS m/z:402 [M] ",
41N €, H,,0,, ' H-NMR (500 MHz,CD,0D)§:
7.62(1H,dd, J=8.4,2.1 Hz, H-6") ,7.51 (1H,d,
J=2.0 Hz,H-2"),7.10(1H,d, J=8.4 Hz,H-5") ,
6.67(1H,s,H-3) ,4.11(3H,s,5-0CH,) ,4.02(3H,
s,6-0CH,) ,3.93(3H,s,7-0OCH,) ,3.92(3H,s, 8-
OCH,),3.91 (3H,s,3'-OCH, ), 3.89 (3H, s, 4'-
OCH,) ;" C-NMR ( 125 MHz, CD,0D) §:163.5( C-
2),106.9(C-3),179.6(C-4),145.6(C-5),139.6
(C-6),153.3(C-7),149.4(C-8),149.1(C-9),
115.3(C-10),124.7(C-1"),110.2(C-2"),150.8
(C-3"),153.9(C-4"),112.8(C-5") ,121.2(C-6") ,
62.7(5-0CH,) ,62.6(6-0CH,) ,62.2(7,8-0CH,) ,
56.2(3'-0CH,) ,56.5(4'-0CH,) . A b 9% ¥
53CHR(Yue et al. ,2013) 418 FARA—20, K% )1
% Kz 2% (nobiletin) .

EW18 EEMAR  EI-MS m/z:372 [M] ",
43 FiHh CyH,, 0, ' H-NMR (500 MHz, DMSO-d, )
5:8.00(2H,d,J =8.8 Hz,H-2",6"),7.14(2H, d,
J=8.9 Hz,H-3",5") ,6.76 (1H,s,H-3) ,4.02(3H,
s,5-0CH,) ,3.96(3H,s,4’-0CH, ) ,3.86(3H,s, 8-
OCH,),3.84 (3H, s, 6-OCH, ), 3.78 (3H, s, 7-
OCH,) ; "C-NMR (125 MHz, DMSO-d, )8:162.0( C-
2),106.1(C-3),175.8(C-4),147.5(C-5),143.6
(C-6),151.0(C-7),137.7(C-8),147.2(C-9),
114.7 (C-10),123.1 (C-1"),127.8 (C-2",6")
114.3 (C-3",5"),160.4 (C-4"),61.9 (5-OCH,) ,
61.5(6-0CH,),61.9(7-0CH,),61.4(8-0CH,),
55.5(4'-OCH,) o LA b 0% 3% £ 8 5 SClik (1 F o
,2022) Ml B HEA -, K E NN KR
(tangeretin) ,,

&Y 19  H A RY, ESI-MS m/z; 469
[M+Na]*, 4+ T N C, Hy 05, "H-NMR ( 500
MHz,CD,0D)é8:2.53(2H,dd, J=11.3,5.9 Hz, H-
1),2.02(3H,s,5-CH,),2.00(6H,s,2,3-CH, ),
1.21(3H,s,3'-CH,),0.91(3H,d,J=6.6 Hz,11'-
CH,),0.88(9H,d,J=6.6 Hz,7',15',16'-CH,) ;
"C-NMR (125 MHz,CD,0D)§:188.2(C-1),141.2
(C-2),141.6(C-3),188.8(C-4),141.6(C-5),
145.8 (C-6),22.4(C-1"),41.0(C-2"),73.4(C-
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3'),42.7(C-4"),22.4(C-5"),38.8(C-6"),34.0
(C-7"),38.5(C-8"),25.5(C-9"),38.4(C-10"),
34.0(C-11"),38.4(C-12'),25.9(C-13") ,40.6( C-
14"),29.2(C-15") ,23.0(C-16") ,12.3( CH,-2,5) ,
12.0(CH,-3),26.9( CH,-3") ,20.2( CH,-7") ,20.3
(CH,-11"),23.1 (CH,-15") . DA I U i # i 5 3C
Bk (B RAAEE,2015) RIEIEA — L, %5E N o-FET]
fift ( a-tocopherolquinone )

&Y 20 FIOKAK,EI-MS m/z:366 [M]*,
AFR A C e H,, 04, ' H-NMR (500 MHz,CD,0D)§:
7.60(1H,d,J=15.9 Hz,H-7") ,7.46(2H,d,J=8.6
Hz,H-2',6"),6.81(2H,d,J=8.6 Hz, H-3",5"),
6.29(1H,d,J=15.9 Hz,H-8") ,5.28 (1H,dd, J =
12.2,7.4 Hz,H-5) ,4.14(2H,1q,J=7.5,4.2 Hz H-
8),4.09(1H, m,H-3),3.72(1H,dd, J=3.1,7.5
Hz,H-4) ,2.18(2H,m,H-6) ,2.01(2H,dd,J=8.6,
13.7 Hz,H-2),1.24(3H,t,/=7.0 Hz,H-9) ;" C-
NMR( 125 MHz, CD,0D) 8:75.8(C-1),38.0( C-

2),70.4(C-3),72.7(C-4),72.2(C-5),37.8(C-
6),175.0(C-7) ,62.5(C-8) ,14.3(C-9) ,127.1( C-
1),131.2(C-2",6"),116.9(C-3",5"),161.4( C-
4"),146.8(C-7"),115.1(C-8"),168.3(C-9"), LA
S A 5 SCHR ( Nakamura et al. ,2013) #7218 &
AR —3, %K% K 5-0-( E) -p-coumaroyl quinic acid
ethyl ester,
22 L EMHEmEEEIKRER

XT3 B 40 1 20 S LR AL A B AT N
SMMC-7721 3E /Iy 40 Jfd fili 5 A549 | FL AR %88 MDA-
MB-231, FHIfLJ% HL-60 %5 i 9 SW4A80 T Fh fifJgi 41
JaAR LA K NIE H i E B2 40 i BEAS-2B 7 3% 1
K, 7E 50 pmol « L' FIFH MK E T ,6 MLA W (6-
8 .11 .14 19) X it 2 40 g o 41 il 3 i ik 50% , HAT
PO RN, R 14 MEE W (1-5.9.10 12 13,
15-18 20 ) T 98 4H i 1 300 1 AR F 509% , Hi e
YERESS , B4k 54 6-8 (11 14 19 il &
HIC, H, 5B 1,

®1 HEW6-8.11.14.19 B IC, &

Table 1 IC,, values of compounds 6-8, 11, 14, 19
pwmol + L™
feaii A T T AL Gl NER LR
number HL-60 A549 SMMC-7721 MDA-MB-231 SW480 BEAS-2B
6 — 25.82+0.77 24.24+0.21 34.91+2.63 36.03+0.82 26.02+0.08
7 — 42.05+2.61 26.35+0.84 — 39.97+1.51 >50
8 — 36.94+0.85 — — — >50
11 — — 26.51+0.28 — — >50
14 — — 33.34+0.94 — — >50
19 10.31+£0.12 17.54+0.31 20.44+0.12 21.13+0.19 5.521+0.165 19.39+0.44
AR Cisplatin 12.61+0.83 23.43+1.19 24.54+1.50 21.19+1.83 22.73+1.87 >40
ELFZBE Taxol <0.008 <0.008 0.702+0.041 <0.008 <0.008 1.797+0.130

T — R AR,

Note: — indicates no filtering.

4 WG SR

ABIEE N B IR (1 £ B4R B Th 43 8 5
20 MBI A Y, AUHE 4 DARRE 5 A 4 A
BRI S AR LA B 2 AN AR B 43, 5 Sk
ER B Y R I KK BRI (L. leptocarpa 55 11
IR ARAR L, fH SO BT X, R BR FE 2 (kA

Pi1-4) B2 IRz B T R, GA S
Wk, A 1 TR AR, 15 NO 41 i #1405, 2
Adt AD FEH (MR % ,2023) ,fL 59 8,14 .15
HA ) i 0 PUe e, an i | FURRE e A
Mdes & % 9% 5% (Gupta et al., 2019; 8 C R 4%,
2021 ; 2 BOAE,2023) , fb AW 17 X Ry A8 4 8 R
R R AE (223, 2022) ,fk &9 18 B
PUME PR R I | R R S VR (A RIS
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2023) . ARWFFEXAFHE 20 SRR E AT T
i 440 B 0 M O , S5 AR R B R A 3,
3,4 - WA SEREAE R (6) (1,3, 6-tri-0-galloyl-B-
glucospyranose (7 ) Fl] BLH7 57 (8) Y4060 Z2 i igg 4
FL bR s B 0 B R AR L, OF Bk S W 7 ik
AW 8 Xt N IEH Al L iz 4 e BEAS-2B Y 5 1 45
AN BB BRSNS a-FE TR (19) X 5 R
Je 20 JEL 14 EL A W 3 AR VE R O X R
SMMC-7721 fili & AS549 . [ IfiL 7§ HL-60 ., 5 7 ¥
SW480 il £ FH A1t BH 4 24 i 401 () 4 (5
Xof NI 8 fili b Bz 40 0 BEAS-2B A — & A4 il 1
L AFTE 22 A, IR0 G Y 14 F i 28 i
53 terminaliate A (11) X9 SMMC-7721 i /s 847
A AR FH EXE A QE % Il b Bz 41 il BEAS-2B 52
M /0N, BEREME AR |

Zx Bk, B EOR P M AR AT R 2 2 A
AR RE A 25 58 RS TR A 0 % A 6] i 2k
%) T e 20 L R R R B R AR 25 = RS TR RS
V] 35 5 22 b 2% 7Y e 98 A4 b R R AT O, O 0 — 2P
TRATEJRAR AT g 16 v S AR AL 9T, B
Je e B i PR v R R 36 T R B i 2 A
FNBHIE CBESR Y b & B 1T B o9 T
MR G, AR GE FH 25 W R s PR g it T
PSR E
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