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ALF KEF, FRH, BER, THAD
( 1OWRE#BE 25°#Be, WIm MBI 4230005 2. MR TR R, 1R HEMH 423000 )

W E. NHBIEEY (Veronica didyma) 1L I8 WG 3L M W B JL Al 158 R A CCKS YL PFA T S %%
OB 4 DFEIBGBAL (AMEEZ  CTROBRZ IE T BEZ K2 ) CEHR I K Bkt & W xR 6 R0
A0 AR (B16 A1 A375) 20 B 1S AE H R VR T, O HTABL 0 1 2 D v FNE AR X8 35 1 6L 1) 1 2 U0 R AT B B2
Esaifh, SRFW. (1) Zﬁﬁa@ﬁgﬂl%ﬁfﬁ( ethyl acetate extract, PPNE) BOHABAE B A ) B16 40 )i
FIA375 20 MRG58 A 15 T, JEF 30 i ok BE (1) {43 510 0.177 mg - mL'(B16) ,2.826 mg - mL'( A375),
(2) G HEER 2 PPNE 53 7 A~ Bk &4, BNXT A EE (1) (9 35 3%E T 11(2) | isoscutellarein 7-0-
(6" -o0acetyl ) -B-allopyranosyl (1”—2") -B-glucopyranoside (3) ,3’-hydroxyl-4’-0-methylisoscutellarein 7-0-[ 6"-O-
acetyl-B-D-allopyranosyl-( 1 — 2 ) -8-D-glucopyranoside ( 4 ) . 6-O-veratroylcatalposide ( 5) | veronicoside ( 6 ) |
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150, HAy 6 D BRAL G W H9A B4 o) 8 0 300 A IS A AV 12 R T L& 3,47 ISR &
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Abstract; To clarify the anti-melanoma active extract and material basis of Veronica didyma, CCK8 method was used to

evaluate the inhibitory effects of four extracts ( petroleum ether extract, ethyl acetate extract, n-butanol extract, water
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extract) , ethanol extracts and monomer compounds on the proliferation of melanoma cell lines (B16 and A375). The
chemical constituents of the active fraction were systematically separated and purified by phytochemical techniques and
methods. The results were as follows: (1) Ethyl acetate extract ( PPNE) had a better inhibitory effect on the
proliferation of B16 and A375 cells than other samples, and IC; = 0.177 mg - mL"(B16), IC,, = 2.826 mg - mL"
(A375), respectively. (2) Seven monomer compounds were obtained from PPNE were p-hydroxybenzaldehyde (1),
picroside II (2), isoscutellarein 7-0-( 6"-oacetyl ) B-allopyranosyl (1"—2") 4B-glucopyranoside (3), 3'-hydroxyl-4'-0-
methylisoscutellarein 7-0-[ 6”-0-acetyl-B-D-allopyranosyl-( 1—2)-8-D-glucopyranoside (4), 6-O-veratroylcatalposide
(5), veronicoside (6), isoscutellarein 4'-methyl ether 7-0-(6"-0-acetyl ) -ballopyranosyl (1"—2") -B-glucopyranoside
(7). (3) Seven compounds were isolated from this plant for the first time, and HPLC showed that these seven
compounds were the major components of PPNE. (4) Except Compound 1, the other six monomers all had good
inhibitory effects on the proliferation of melanoma cells, and the anti-melanoma activities of compounds 3, 4 and 7 were
reported for the first time. Based on these results, PPNE of V. didyma is an anti-melanoma active fraction, iridoids
(compounds 2, 5, 6) and flavonoids ( compounds 3, 4, 7) may be the basis of anti-melanoma activity of PPNE. The
results of this study will lay scientific foundation for the rational utilization of V. didyma’s resources.
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% 2 F (Scrophulariaceae ) % %2 94 J& ( Veronica
L) EPLA 250 B, )7 A5 4Bk, 327 T M MCOR Fili
(Salehi et al., 2019) , F I, 763 [ K LAY 22 2 40
JEHYIA 60 A, FE A0 T PR M X, ZECH
g 25 AR, 1 TR 7B I A< Lk I T
I3 P RE AR WL A2 XURIE 55 22 P 9 ( Xue et
al., 2019) , ILAER, BT RLBE9) B HE W) 35 (1%
Geyr AL, DRI [ P A 2 3 0 i AR ) B A O
WFFEAWIE 2 JF & W HAETEAL (Zivkovie et al.,
2017) 4% 7 ( Sharifi-Rad et al., 2018) . 3t i
(BEAREE,2008)  PLRHLF (Kim et al., 2017) &
JF (Tan et al., 2017; Lu et al., 2021) . 0 B
( Sharifi-Rad et al., 2018) 28 )7 ¥4 K415
AELIR7/ R W e ik e TR UR e o (1] R A S|
YL LY K T T S T N ) H B B R 11 b
JER 2N (KB 40 ) il B16 S0 308 40 il i A= K 1
A B3 P H/E A ( Harput et al., 2002) , R4
LL UL A ) BAT B BUE 25 W0 RO 0 T RE L E
OIS PR B AT AT R

%%éﬂ( Veronica didyma ) VLN TR A Y R
BRI R AN 2 —, & A2y, A ik
BEVE M B ok ol Ak SR PR, T TR T
i i AT SR AL AR | A S 2 RO, L)
PRI N A TR 25 b A o3 A (IR AT RN S
AN ,2009) o AR ZH B AT 5T R B0, U R G I
PRI A B 9 I Ble 20 3 AE AR 1T,
1C,,=1.955 mg - mL™", 1 SCHR AR 45 SR 8w, 24

N 1 AR LR 2 B A AR ) AL 22 W o3 B BIE S A GE I
HIEHERERE AN, R, T DL i FAS PR
ST ST AER | S B4 b ) ) 22 B T U5, A
FE LA I A B e A R 0 2R 1 T A 67 B 9% 1
oy 9 H R A 2 o B i AL BOR LI Bl6
I A375 R0 2R A0 MR AR R A9 R 1 T O S 1
FUIRIT LR T (1) 2222 B S iU i 2 0 2008
TG PERRAL 5 (2) BB BT R O ZR G PR AL 9 )
JREER ; (3) Wy R AR B PR R
TRV . ASBIFFT 45 SR W] 5 BEOT S0 R Y 8 %
AR BT IR S AERL 2K

1 ATk S PUE

JIFFHAEELT 2020 4F 4 H SR F #5524 AR H T 95
AIDS, 2800 7 25 e 245 FH AR 400 2 28000500 18 2 il 45 7
N LS B2 & ALY Y BN (Veronica didyma)
450, b (PPN202005CZ ) fR A7 Tl j 22 Be
W R A8 2R TT R W0 G 1M 8 R R S

B HARAL (f5 1 Bruker AM-400 spectrometer
Bruker AM-500 spectrometer) , 12 R AR {0 T A (5
HE LC-20A R, il & (O35 AL (& HE Essentia Prep
LC-16P 2% , Z I HEFIFRIL ( Cytation™ 3 ), &
ARREE #7246 ( Thermo Fisher Scientific, Form 311) , 4
¥4 4 H5 ( Thermo Fisher Scientific, MSC-Advantage
1.8), 5 B B & I ( Sephadex LH-20, Lipophilic
Sephadex LH-20, Pharmacia) , 70 il i i B ( & 5%
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WAL T ,GF254) , il % C i kE (YMC-Pack ODS-
A, 250 mm X 20 mm, 5 pwm, YMC Co., Ltd, Kyoto,
Japan) , FEE (O35 4, 22 s pk) | HAh 3 0355 (49
Prali, 2541 o /BB 6 R A0 Hk Ble (iR
) AR ORI AR A375 (IR 18 |
CCK8 &7 & ( |4 T.) , DMSO ( Biosharp) , i 4
IML7E ( Gibeo ) , 15 3% 3 RPMI-1640 ( HyClone ) , i fif#
(Gibco) .

2 ELIh ik

2.1 RFNHH

VBT B U g A I B 1 ke TR SRR
i, H 90% . BE = IR 3 3 I, Bk 72 h, /TR
BUSHRTR, D e 6 28 0 I, in 488 7K s R e
RN 1 L, K5 8UG M4 B Ok A
it LR HR I T AR, DR 2R, E R
B AR IR A 1 D8 [l AR O R, A5 7.7 g A
MEEZ 13.30 g (RO TR)ZE 9.30 g WY IE T B
JZ.25.46 g WI/K)ZFEM

W VEM & B, 2R 2 TR JE AR S BT 2R
CERAHUH AL ( PPNE ) B A AR & B A 28 i
i) B R A B16 R A375 FOTE 1, X PPNE A%
T RGER B alifl, B PPNE(12.56 g) K
HHE = AR, 4 0.45 pm BFLBESL 0 | S m)
FERE (ODS) FEFE, I EE - K(1:1~1:0) Rk
Ji 500 BE AT ODS B2 M, 28 RO (4 3% (HPLC)
24 (TLC) K, & 9718 4,18 A B.C.D,
E ARGy, A B4y, R A R BB A (HL-20,
BRIy F B RK RS0 ) A7 I 2 WA 2T, 154k
G 1(45 mg) FILEW 2(39 mg) . B &4, K]
T TOMEE I AE (HL-20 , YRR A FH B AN K R 40 ) it
TREMFEZENT AL G 5(19 mg) . CH#5,R
FH A MR B AT (HL-20, YRR A H BEFK R 40)
AT IR WAL JE BT, 3L E Y 6 (15 mg) , 735l & 9F
BERH RN R S H A 3 Miba Y 4 80, %
FHA 6 28 0 3% 3647 ) 28 (R I K 254 nm,
fist © JKH 55 ¢ 45) il & 5 R FHEERC R )2 B 2l Ak A5
L&Y 3(21 mg) FMLEH 4(19 mg) ., E 5, %
R OB B AT (HL-20, YRR A H BEFK R 40)
FEZAT G, 2R FH 2P i 4 € 335 1 47 il 4 [ Aar 0 g 1A
254 nm, L : 7K (65 @ 35) ], il % J5 K I &E A
JEHT AR A 7(35 mg) .

2.3 HPLC $#7

¥ M HPLC XF §& R B 4 1) & R & Tig )2
(PPNE) #4753 M. 04t 514 4 15% M Kromasil
100-5-C18 #£ (4.6 mm x 250 mm) , & I % K N
276 nm, FisIAH (0.1 %R A~ K5 B) , i h 1
mL - min™ | VERERFR R 5w, SR FHBR B PR, - 1
HEFRH 15 % B, Vel N 0~5 min,30% B;
5~10 min,30% ~40% ;10 ~ 20 min,40% B;20~30
min,40% ~50% B;40~45 min, 50% ~60% B ;45 ~
50 min, 60% ~98% B;50~55 min,98% B;55~60
min, 15% B, PPNE 4 HPLC @& 2 fras .

PG Veronica didyma (1.0kg)
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95 % Ethanol extraction, 25 °C
ZEER B Ethanol extract

I 6§ Z, W% Ethanol recovery
1% Dry extract
7k 43 Water dispersion
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Fig. 1

Separation and purification flow

chart of Veronica didyma
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Fig. 2 HPLC diagram of ethyl acelate extract (PPNE)
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37 °C 5% CO, 1) 4 Jl 55 32 46 rh A7 5 5%, 7 4l
B A K il 31 859 Ze AT IS, SR FH IR T T AL A 18
2.4 F CCKS % i il 2 Z 40 # S XF B16 F1 A375
Ry FE AP HIE A

HAh 5% 5 A 30 10 4, P R i 9 Ak S S
O A TTTE , FHEE R AR B 1x10* 4> - mL' Y
PN LB 4 AT 96 FLAR P, &AL 100 pL, BT
37 C 5% COIEFRFE 555 12 h J5 , B i R
o 18 AT Y R R B B B PR A B Y B R R Ak
ey BEAL 100 L FH % 25 3% 5% SR gk 2L 15 5% 24
h, B BERE IR, R AL 10 L CCKS, R 2R
G 5] RS SR 4 h, FH 2 T e AR O R O
B, ME P K 450 nm, WE G ZFL(AL) R
2 HSL(A2) oA L (A0) ,5 NE AL,

2 3% B R A0 (%) = | [ (A2-A0) -
(A1-A0) ]/(A2-A0) } x100,

3 HERGAM

A MEBEZWNZERRURABENDAMRE
BREFEEEN

BEULIN £ TR $2 W) S AN [R]85 790 2 JBORR o Xof 2
EFIANE B16 A1 A375 BHL NI 25 R gk 1
INo MEER FORE : (1) BEEAUHE it B16 A f e
SHIGINHIVE SR T A375 4 ; (2) TR L TR
) AR BV E TR (R YR 8 mg - mL!
i, B16 4R 1C5, {4 0.177 mg « mL™") , A1
BEJZIKZ 5 (3) LY LT 52 OH) A 3 o) 8 (5 25 0
AIFERT, JCH XS B16 4 i A 400 i 1 FH 455 (R
WE K 8 mg - mL I, H: B16 4HMIAY IC,, 5 4 1.955
mg + mL™) , HAKZE | TE TR I R K
PSS BSEATCIM T gl WL, 2R 2T
A7 7 T YL A0 ) R €0 2R R 0 YL B 9 T AR AL 2
LEANHUR ORI A TS PRy T AT TE SR LR
FRAL AT R AL, JE R LR LR AR A
3.2 BEMZ R ZE AL ( PPNE) ML Z B 5

it R B i, AT SR 2 R )Z
BE T T AMMEE Y, BEES R B 1 X R
SRR (ke 2 AW EEN L, LEY 3 N
7-0-( 6"-Oacetyl ) -B-allopyranosyl
(1"— 2") -B-glucopyranoside, & & ¥ 4 A 3'-
hydroxy-4'-0-methylisoscutellarein 7-0-[ 6”-0-acetyl-

isoscutellarein

x1 BEMZHEDNEEIRBHARMNIGEER
Table 1 Inhibitory effects of different samples of

Veronica didyma on melanoma cells

R 3 4L ‘
; i 5 2 i) v 2
v ez ) Different tumor IC,,
i Concentration o1l inhibition (mg - mL")
Sample (mg - rate (%)
mL")
B16 A375 B16 A375
BN 33.95=+ —
Ethanol extract 5.44
4 59.30+ -16.22+
6.00 2.29
8 93.55+  25.89+ 1.955
3.21 3.40
KIZE 1 0.29+ —
Water layer 3.97
4 5.25+ -13.60%
5.42 5.82
IET R 1 -6.42+ —
n-Butanol layer 6.21
4 4.52+ -22.43%
3.67 6.03
R TR 1 91.57+  20.04=
Ethyl acetate layer 1.50 4.17
4 97.90+ 59.15+
0.84 3.32
8 99.92+  79.55+ 0.177 2.822
1.44 1.26
Ak = 1 35.49+  14.89x  4.248
Petroleum 1.91 5.22
other layer 4 92.70+  55.25+
4.80 3.03
8 96.67+ 61.97+ 1.316

0.90 1.91

B-D-allopyranosyl-( 1—2) -8-D-glucopyranoside , fb &
Yl 5 A 6-O-veratroylcatalposide, & & ¥ 6 N
veronicoside , Tt &5 %) 7 & isoscutellarein 4’ -methyl
ether 7-0-(6"-0-acetyl) -ballopyranosyl (1"—2") -8-
glucopyranoside , HALZFEZEM WKL 3 B, fb& 1)
(P C-NMR B ink 2 i, (kG256 )8 T
P BEwG 2 B, B 3.4.7 I8 T BUER
G,

EW 1 HEHAK, 5T HE, H-NMR
(500 MHz, DMSO-d,) 6: 10.94(1H, s, —CHO),
7.78(2H, d, J=8.5 Hz, H-2, 6), 6.81(2H, d,
J=8.5 Hz, H-3, 5); "C-NMR (125 MHz, DMSO-
dg) 6: 131.99(C-1), 131.95(C-2, 6), 115.53(C-
3,5), 161.98(C-4), 189.29(-CHO), LA I %4
5 3CHR (BT RAE,2020) fiUE — B AT 1 %E
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®2 WEW3I-7H"C-NMR #iF
Table 2 " C-NMR spectral data of compounds 3-7
e a3 a5y 4 &7 173 e s L&Y 6
Carbon Compound 3 Compound 4 Compound 7 Carbon Compound 5 Compound 6
C-2 164.55 164.41 164.12 C-2 93.38 93.39
C-3 103.14 103.82 103.84 C-3 141.57 141.64
C-4 182.86 182.83 182.91 C-4 102.24 102.14
C-5 152.68 151.14 152.69 C-5 35.63 35.64
C-6 99.85 100.38 99.90 C-6 80.37 80.63
C-7 151.00 152.67 151.11 C-7 58.63 58.57
C-8 127.93 127.98 127.98 C-8 66.35 66.36
C-9 144.21 144.37 144.25 C-9 42.27 42.27
C-10 106.00 106.00 106.04 C-10 58.86 58.86
Cc-1' 121.93 123.54 123.33 Glu-1 98.29 98.32
Cc-2' 129.13 113.66 128.96 Glu-2 73.89 73.89
Cc-3' 116.42 147.23 115.05 Glu-3 77.94 77.93
C-4' 161.83 151.78 162.94 Glu-4 70.74 70.73
C-5' 116.42 112.54 115.05 Glu-5 76.88 76.88
C-6' 129.13 119.40 128.96 Glu-6 61.88 61.88
Glu-1 100.47 99.79 100.47 C-1' 123.96 134.14
Glu-2 83.10 82.66 83.00 Cc-2' 112.21 129.83
Glu-3 76.05 76.01 76.05 C-3' 148.95 129.33
Glu-4 69.69 69.68 69.70 C-4' 153.7 129.83
Glu-5 77.60 77.53 77.60 C-5' 111.62 129.33
Glu-6 61.01 60.99 61.02 C-6’ 121.81 129.72
All-1 103.07 102.74 103.00 CO 165.96 166.20
All-2 71.93 71.89 71.93 3'-0CH, 56.23
All-3 71.25 71.29 71.26 4’-0CH, 56.03
All-4 67.27 67.39 67.32
All-5 72.02 71.97 72.02
All-6 64.00 63.92
-OCH, 56.25 56.05
Acetyl 20.95 20.90 20.94
170.80 170.76 170.80
R FEAR P d, J = 8.5Hz, H-3"), 6.95 (1H, d, J = 8.5 Hz,
ka2 6T, ETHE, MYTE %N H-5'), 12.37 (1H, s, 5-OH), 5.08 (1H, d, J =

11 % B8 5 — A 47 HPLC 20 M7, AR VeI 52 i 14 B8
A AH R, DAD Bl AH A, TR & FE S S0 B 1 10
Xof HE o 0 135 0 ) 67 AR — A S 0 LA 2
Y A EET 1L,

& W 3 B K, BT HEE, HNMR
(500 MHz, DMSO-d,) &6: 6.85 (1H, s, H-3),
6.70 (1H, s, H-6), 7.98 (1H, d, J = 8.5 Hz, H-
2'),7.98 (1H, d, J = 8.5 Hz, H-6'), 6.95 (1H,

6.5 Hz, H-Glu-1) , 3.60 (1H, m, H-Glu-2), 3.52
(1H, m, H-Glu-3), 3.26 (1H, m, H-Glu-4),
3.46 (1H, m, H-Glu-5), 3.75 (1H, m, H-Glu-
6a), 3.52 (1H, m, H-Glu-6b) , 4.93(1H, d, J =
8.0 Hz, H-All-1), 3.26 (1H, m, H-All-2), 3.93
(1H, m, H-All-3), 3.43 (1H, m, H-All-4) , 3.88
(1H, m, H-All-5), 4.03(1H, m, H-All-6a) , 4.02
(1H, m, H-All-6b), 1.88 (3H, s, -OAc), “C-
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NMR (125 MHz, DMSO- d,), DL b % # 5 SCik
(Albach et al.,2003) — 3, Mk 5% 3 K& N
isoscutellarein 7-0-( 6" -oacetyl ) B-allopyranosyl (1"
—2") -B-glucopyranoside

LEW 4 EHEKAK, W THE, H-NMR (500
MHz, DMSO-d,) é: 6.81 (1H, s, H-3), 6.69 (1H,
s, H-6), 7.51 (1H, d, J = 1.5 Hz, H-2"), 7.62
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 7.12 (1H, d,
J = 8.5 Hz, H-5"), 12.35 (1H, s, 5-OH), 3.88
(IH, s, -OCH,), 5.10 (1H, d, J =2.5 Hz, H-Glu-
1), 3.60 (1H, m, H-Glu-2), 3.50 (1H, m, H-Glu-
3), 3.25 (1H, m, H-Glu-4), 3.46 (1H, m, H-Glu-
5), 3.74(1H, m, H-Glu-6a), 3.52 (1H, m, H-Glu-
6b), 4.92(1H, d, J = 8.0 Hz, H-All-1), 3.25
(1IH, m, H-All-2), 3.92 (1H, m, H-All-3), 3.43
(1H, m, H-All-4), 3.88 (1H, m, H-All-5), 4.03
(1H, m, H-All-6a) , 4.03 (1H, m, H-All-6b), 1.88
(3H, s, OAc), "C-NMR (125 MHz, DMSO- d,) .
VL E 85 SCHk (Lenherr et al.,1987) —20, #fb &
Y 4 %5 A 3'-hydroxy-4’-0O-methylisoscutellarein 7-
0-[ 6"-0-acetyl-B-D-allopyranosyl-( 1 — 2 )-B-D-
glucopyranoside

k&5 E KK, H-NMR (500 MHz,
DMSO-ds)6: 7.65(1H, dd, J = 8.0, 1.5 Hz, H-
6"),7.47(1H, d, J =1.5 Hz, H-2"), 7.10( 1H,
d, J =9.0 Hz, H-5"), 6.43(1H, dd, J =10.0,
1.0 Hz, H-3), 5.14 (1H, m, H-1), 5.11 (1H,
m, H-6), 5.01 (1H, m, H-4), 4.63 (1H, d, J =
8.0 Hz, H-1"), 3.94 (1H, dd, J = 13.5, 5.0 Hz,
H-10a), 3.74 (1H, m, H-10b), 3.74 (1H, m,
H-6'a), 3.74 (1H, m, H-7), 3.43 (1H, m, H-6'
b), 3.03~3.20 (4H, m, H-2",3",4",5"), 2.60
(1H, m, H-5), 2.50 (1H, dd, J = 9.0, 7.0 Hz,
H-9); "C-NMR (125 MHz, DMSO- d,) ., DA | %k
855 SCHR (R P A 2003) — B, Bk 5 8 E
6-0-veratroylcatalposide,

k&Y 6 RAFEK K, H-NMR (500 MHz,
DMSO-d,) 6 : 8.02 (2H, d, J = 7.5 Hz, H-2",
6"),7.70 (1H, t, J = 7.5 Hz, H-4"), 7.56 (2H,
t, J = 8.0 Hz, H-3", 5"), 6.43 (1H, dd, J =
6.0, 1.5 Hz, H-3), 5.14 (1H, H-1), 5.12 (IH,
m, H-6), 5.01 (1H, m, H-4), 4.63 (1H, d, J =
8.0 Hz, H-1"), 3.94 (1H, dd, J = 13.3, 4.8 Hz,

H-10a), 3.74 (1H, m, H-10b), 3.74 (1H, m,
H-6'a), 3.74 (1H, brs, H-7), 3.44 (1H, m, H-
6'b), 3.03~3.20 (4H, m, H-2",3",4"5"), 2.61
(1H, m, H-5), 2.50 (1H, H-9); “C-NMR (125
MHz, DMSO- d,) ., LA %5 SCHk— 20 Kwak et
al.,2009) , Hfb&4) 6 %5 A veronicoside,,

a7 EEBOR, T W B, H-NMR
(400 MHz, DMSO-d,) 6: 6.93 (1H, s, H-3),
6.70 (1H, s, H-6), 8.10 (1H, d, J = 9.2 Hz, H-
2"),8.10 (1H, d, J = 9.2 Hz, H-6"), 7.13 (1H,
d, J =8.5Hz, H-3"), 7.13 (1H, d, J = 8.5 Hz,
H-5"), 12.33 (1H, s, 5-OH), 3.87 (1H, s,
-OCH,), 5.08 (1H, d, J =7.6 Hz, H-Glu-1),
3.60 (1H, m, H-Glu-2), 3.52 (1H, m, H-Glu-
3),3.25 (1H, m, H-Glu-4), 3.46 (1H, m, H-
Glu-5), 3.74 (1H, m, H-Glu-6a), 3.52 (1H, m,
H-Glu-6b) , 4.92(1H, d, J = 8.0 Hz, H-All-1),
3.25 (1H, m, H-All-2), 3.92 (1H, m, H-AII-3),
3.43 (1H, m, H-All-4), 3.88 (1H, m, H-All-5)
4.03(1H, m, H-All-6a), 4.03 (1H, m, H-All-
6b), 1.88 (3H, s, -OAc); “C-NMR (100 MHz,
DMSO- dy) ., VI b %04 5 SCHR ( Nugroho et al.,
2008) — 2, Wtk &) 7 % % N isoscutellarein 4'-
methyl ether 7-0-( 6”-0-acetyl ) -ballopyranosyl ( 1"
—2") -B-glucopyranoside ,
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G AE W 2-7 X B16 Fl A375 4R A3 5L A
RLAF M B16 F1 A375 4 i vE 4 45 1, 9 X
B16 2L 5F A /5 A5k T A375 i, &5
5 CEEAEEUY R PPNE (1935 P — 2, 221
AW 3.4.7 % B16 A A375 4 45 5 A 30 60 46
55 T EEEERS 125 2.5 .6 RUIHI/ER], AT
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Table 3

Veronica didyma on melanoma cells

Inhibitory effect of compounds of

ANTR] i 9g 24 M
ety W Ve i 400 i 2
=} Concen- Concen- Different tumor cells
Compound  tration tration inhibition rate (% )
No. (pg - mL") (pmol -« L )
A375 B16
1 100 818.87 1.27+3.84 2.03+2.44
3 50 76.62 38.78+2.21  82.75+1.04
100 153.24 47.94+1.40  89.52+1.99
4 50 73.31 43.96+1.85  76.60+2.37
100 146.63 50.63+2.29  79.43x1.62
7 50 75.08 57.41+3.67 82.36x1.94
100 150.15 65.12+2.16  88.91x1.63
2 50 97.57 58.29+1.26  89.62%3.12
100 195.14 67.63+0.96  96.49+2.34
5 50 95.06 53.96+2.70  91.06+1.75
100 190.11 61.76+3.33  97.04x1.97
6 50 107.30 53.49+3.06 93.36+2.26
100 214.59 54.27+3.08  96.08+0.89
O
R1:©)L
R
OH 2
O
HO—
@)
HO
07 "H HO OH
HO
1 2 R1=OMe, R2=OH
5 R1=OMe, R2=OMe
6 R1=H, R2=H

IEmEmE S B 5 BA RIFPUB AR, JF
HACERXMEEY 3.4.5 B9iGvESEAT T HOE
ftE W 5 N 6-0-veratroylcatalposide , 5 7 M\ A 4
Gardenia jasminoides 13 #5153 ( Lee et al.,1987) ,
BEH A WA SCTE PR . B 4 Bk
Yy 3 BEEI R C 3 B2 AP A a3 ik
G 4 B Lenherr 55 A S TE B il 85 %8 A6
Y Stachys recta H115%]( Lenherr et al., 1984) ; HJ5
AW 3 e AL A Y WA R4S, WAEY) Stachys
anisochila KIRBELEINE LG W) 4 IWIRIEFH I
B MY Stachys anisochila WG 3RS, ZEH Z A
KIWALEY 3 LG 4 s EIRGE, LGP 7
BAGY 3 BB C 3 B2 T A AR, &R
MAE Y Veronica filiformis 14 % H 3845 ( Chari et
al.,1981) , H S L& 7 % MAE ¥ K 75 ( Stachys
japonica) "oy AR HA B2 10 £ 15 A 58S
(1C5,=39.94 mg - mL™") F1 T Bt g w6 1k 19 75
(IC4,=86.98 mg - mL") ( Nugroho et al.,2018) ,

3 R1=OH, R2=H
4 R1=OMe, R2=OH
7 R1=OMe, R2=H

B3 ZERZERFEIENA(PPNE) R UL EWHLELEHE
Fig. 3 Compound structures from PPNE
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BB Y 2.5.6 HA I 25 1 ) 2 (o 205 40 A 1
BEAE R, 2 4B 32 W 25 v B R 50 g+ mL!

BF, X B16 40 B i 4 1l 2R 43 5 h 89.62% .
91.62% .93.36% , %} A375 4 i & 30 1 2 43 1) N
58.29% 53.96% .53.49% ; E LG 3 4.7 W
BA B 3MH B16 1 A375 8458 09 VE 1, o5 R 1
FALA WX B16 1 5E 1 16 4 FH R 55 T 200 ik il
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