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] = o, oo AlEE A2 ol mEE £o] AtaelE TAFoIY e & AEHEH e
o

2 BAEE JAZAE I (picroside T, 3FE 2)& ®AAe] (23H280130]aL F-A}o]
512.5 g/mol?) 3}EEZ JEZE(catalpol) F=A o], Aa12]E (Veronica rotunda var. subintegra)Z4-E &

29 o, o AFE= AS ofyn nelE &0 AngE IdFolud vE £ AEiH
[e]

A7) 3lekA] 472 FAEE olivtdd JbEE (isovanillyl catalpol, 3stE 3)& Ex}2o] (23H280130]aL

2]
Z}&Fo] 512.5 g/mol¢l 3FEE F1&Z(catalpol) F-EAolw, At#E]#(Veronica rotunda var. subintegra)®
By 28" JA IFEL & dony, o AEHE A2 olUy mEFE £9o AngE ZAFoY e &
AEREH EoE Ad A

A7) 3keba 52 FA|H= 6-0-HIFERY F1EE(6-0-veratroyl catalpol, 3}gE 4)2 Ex124 o] (24H300139]
I Bxgko] 526.5 g/mol ¢l 3tFEE FteEE(catalpol) FEA|o)W, Abar#]E (Veronica rotunda var.
]

subintegra) 258 #EH A FFEYL F Jdoy, ol A= AL ofyn mYE & AngE ZAFT
oy g & AEHE g9 AY & Jdu

A7) "gulstE (solvate) "> HFH4 EAEH o] A3E IS EA E= vFeER Fo §uiE 2
stal Qe B Wge SFE e 49 d4S 9ue & Qlu. e #gk uiEARs fulERs A,
Hl 54 D/EE Qb A Fojyr]e A3st &L 4 AT,

F7] "JA ol d A A (stereoisomer) "= AR H ALY AA WHE Zou) AX} Atole] FHA w7t A
olgk A& XA, F7] dAloldAA = 7] SEES AL o)A, B FEUA oAAAY 4 U

71 "Aed ol A A (enantiomers) "= 54 s EAA o] Fdstar, ko] A =47
SRl AAke] 3ARd A A whdo] Aol steER 1

seeEs ond o 3in.
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T 38 et AEFAAM AmelE BIE e 3E 1 WA 49 AAZgEY HE Foo e 24 A%
QA a7E 54 gzl

T 62 MMIV-PWNT 3 58 ZdoM AnglE BEE T 3FE 1 A 49 A2l HE Foo o
= i

% 4% oA B3 R Agoze) do] oA A SHE AR % o),

HAIS)7] HeF AL &
Iy A Bahel wrk AAEA AP, e, oE s B aEe qARo 4l
A% oz B ugel Welsk ofF Aol dRHE AL opt,

AAd 1. AnEE FEE 9 BIE AF

(1.1 AnegE F2E84 Az 4 ARHEY &

At 2] E (Pseudolysimachion rotundum var. subintegrum = Veronica rotunda var. subintegra) Az (GAP |
W, 5 AT Lol HjAkg] 2449A)) 1.0 kgS AZR, At & 2wglE Ax Al 40% o2 10LE

hehel olA 2447E B WA FESHAG. 1 F, BTAA 1243 wikaHA BF FES FAF F 2
qisle] AFNe Fradth. 47 BAL 28 wBele] AZNL Hiea o FZANL AwF7
(EYELA, N-2100, JAPAN)Z 70} xZato] Ame]E 40% o He 222 202 ¢& S35k}

=
o 1A HA ZZvlE s (UPLC, Waters
[e;

FEG ARYE FHE o LPY AXYRES s 95
Corporation, Milford, MA, USA)E 3}7] [& 117 22 7oz FYP3ott. = 12 AMuglE FE59 PLC-
(Tof-NS 4 23 Asfolct,
1
[ uPLC-MS conditions ]
@ Instrument @ Mass Conditions
UPLCIUPLC-PDA) [Waters] AQUITY™ Witra Performance LC Desolvation gas N;
Mass [Waters] Micromass Q-TOF Premier™ | Desolyation flow rate S500Lh
(@ Solvents Desolvation temperature 350°C
TE Solvent Source temperature 110°C
Solvent A 0.1% Formic acid/DW Canitiaryvaltage 2500V
Solvent 8 0.1% Formic acid/ACN [
e — e Cane voltage s0v
& Method - Gradient Scan mode Negative
Time{min) Flow [mL/min) %A =8 mfz range 100-1500 D2
{initial) 0.400 %0 10 .
1.00 0.400 80 10 @ column
ACQUITY UPLOE) BEH C18 1.7p@ 2 1x100am Column
1050 0.400 77 23
12.00 D.400 2 a8
13.30 0,400 2 S8
13.40 0400 %0 10
15.00 0.400 90 10

o Ay, = 1o yehd wpek o], 3.78%] verproside, 4.90%°] longifolioside A, 5.44%<]
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catalpolside, 5.93%° verminoside, 6.05%°] picroside II, 6.17%°] picroside C, 6.47%9l
isovanillylcatalpol, 7.83%°l specioside, 8.85%9] minecoside, 9.23%° 6-O-veratroyl catalpol®] ¢
H2e gRlsigla, a=RntEag gl gld T A(peak)ol 3NF3tE &S 3t7] [ 2]d HERAAT.

# 2
Name UV (nm) Detected ion Molecular Purity
(a/z) M-H] formula
Verproside 263, 296 497.1302 CoollagO1s > 98.0%
Longifolioside A 263, 296 533.1075 CyoHaC1045 > 98.0%
Catalpolside 258 481.1327 CoollagO1a >95.0%
Verminoside 328 523.1436 CoqHag013 > 85.0%
Picroside II 263, 294 511.1436 CosHagO1s > 97.0%
Picroside C 263, 296 533.1055 CyoHaC1045 ~ 90%
Isovanillylcatalpol 263, 296 511.1440 CosHagO1s > 97.0%
Specioside 331 507.1504 CoaHos01s > 98.0%
Minecoside 326 537.1620 Coslso01s > 98.0%
6-0-Veratroyl catalpol 263 525.1636 CoqHs0013 > 95%
3-Methoxy-catalposide 260 513.1608 CosHso013 > 91.0%

(1.2) 2w E B2 Az 9 33E 1 HA 49 +¥

71 (1.9 o= Az AaaE 40% deE FE5E 33.8 g& /T 2 Lol dgA7]|a, 7] d8E
of TFo Heg&s 7iete] &3tgk Fo HebE 7Hg 28R P FUbEA EERE B e Feg
RS A7 2 #AehEEHste 8vlE AAS ] GAE FEE B3 AAE 13.2 ¢ #5380, A7) Atwe
Z FEE 7Y AAE T 239 AFAHATES Glsr] 98 Z2EEEE 1-6HEEE 1 WA 6)& Az}
3 GAARES BEshr] A8 A9 aEvE 289 (column chromatography)S =33} t).

TFAA AF HAHE tpS3 @l Preparative HPLC (K-Prep LAB-300G, YMC, Kyoto, Japan)ol] <AFA @ (YMC-
ODS-AQ-HG, 10 um, 520 g)= A& T 7] (1.DAA 53 FEE 4 g 9 Ad a=ZvEIyY
[MeOH-H,0 (73:27, 65:35, 0:100, 0:100, 73:27, 73: 27)]12 £ZAA BIE 1 WA 6& F539cr. +A4
o2 37 [£ 3]d Jepd upel go], gujrE 27% WESS S8vj&e2 AMEEda 955 150 mL/ 2o
2 WV 254 mme] oA HEEHE ZHEIE 1-6H(EIE 1 WA 6)S

#Z 3

Condition Methed - Gradient
YPL_001 Time(min) %A %B
Instrument YMC_LAB (Initial) 73 27
YMC-ODS-AQ-HG-10 um, 298 g 10.00 73 27
Guard Column | y\1c_ops-AQ-HG-10 um, 220 g s = =
Solvents A MeOH /B: DW 61.00 o 100
Flow Rate 150 ml/min 76.00 (o} 100
uv 254 nm 77.00 73 27
Loading sample 4 g/9 ml 97.00 73 27

BIE & 298 g, HEE 2= 35 g, HIYE 32 6.7g, BIE 4=6.0 g, HEE 5= 4.6 g, HIE 6
20.4 g& FE53IAUT. o] F EEE 445 (10.6 g)E preparative HPLC (SynergyPolar-RP4 um, 21.2 X 2 50

mm, Phenomenex, Torrance, CA, USA, 22% ACN in H20)ZZo|A HIEZAHS A F2uleEadoE S8t 3}
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£ 1209, SF¥E 2 (4.5 g), 3= 3 (5.0 905 F533UT. 2 6 (20.4 g)& preparative HPLC
[40% MeOH (0-60 min); column, Merck (5 X 30 cm); resin: Zeoprep C18 (75 pm, 250 g); flow rate 30
mL/min] FZ1oll A wHEAQl Ze] FAmulEyE Fdte] F8E 4 (670.0 mg)E TS5k, o] T Aty
E 5es 28 4AE (13.2 95 "dueE £8=#13)"2 ¥t st7] Al AHgstaltt.

(1.3) 3I3H= 1 WA 49 MR #4
7] g 1WA ol sl MRS Fastel P2E BASAC 1D % 2D MR 2HEHS SO-dE Sl
Abg-3ke] JEOL ECZ500R (1H NMR at 500 MHz, 13C NMR at 125 MHz, Tokyo, JP), Varian UNITY 400 NMR(1H NMR

at 400 MHz, 13C NMR at 100 MHz, PaloAlto, USA), Bruker AVANCE I HD 700 (1H NMR at 700 MHz, 13C NMR at
175 MHz) E33AolA A},

B3E 1: W20 xA = (verminoside; 6-0-(3,4-T13=EAAURY) F1EE)

'H-NMR (400 MHz, DMSO-ds) 6: 5.08 (d, J = 9.2 Hz, H-1), 6.42 (d, J = 6.0 Hz, H-3), 4.93 (d, J =

8.8 Hz, H-4), 2.47 (br s, H-5), 4.99 (d, J = 6.8 Hz, H-6), 3.64 (br s, H-7), 2.43 (br d, J = 7.6 Hz,
H-9), 3.71 (br d, J = 12.8 Hz, H-10), 3.91 (br d, J = 13.2 Hz, H-10), 7.09 (d, J = 2.0 Hz, H-2" ),
6.78 (d, J = 8.4 Hz, H-5" ), 7.04 (dd, J = 2.4, 8.4 Hz, H-6" ), 7.54 (d, J = 15.6 Hz, H-7" ), 6.34 (d,
J =15.6 Hz, H-8 ), 4.61 (d, J = 7.6 Hz, H-Glc-1" * ), 3.04 (m, H-Glc-2" * ), 3.19 (m, H-Glc-3" ~ ),
3.04 (m, H-Glc-4" > ), 3.15 (m, H-Glc-5" * ), 3.42 (dd, J = 7.6, 12.0 Hz, H-Glc-6" > ) 3.71 (br d, J
12.8 Hz. H-Glc-6" ~ ).

PC-NMR (100 MHz, DMSO-ds) &: 92.9 (C-1), 141.1 (C-3), 101.7 (C-4), 35.0 (C-5), 79.1 (C-6), 58.1 (C-

7), 65.7 (C-8), 41.7 (C-9), 58.4 (C-10), 125.3 (C-1" ), 115.7 (C-2’ ), 146.0 (C-3" ), 148.6 (C-4" ),
113.2 (C-5" ), 121.5 (C-6" ), 145.5 (C-7" ), 115.0 (C-8 ), 166.5 (C-9" ), 97.8 (C-Glc-1" * ), 73.4
(C-Glc=2" 7 ), 76.4 (C-Glc=3" ), 70.2 (C-Glc-4" ’ ), 77.4 (C-Glc-5 ’ ), 61.3 (C-Glc-6" ~ ).

33E 2: WIZAE I (Picroside I; 6-0-(4-3|=ZA|-3-HEA 2L )FHE)

'H-NMR (400 MHz, DMSO-ds) &: 5.11 (d, J = 9.3 Hz, H-1), 6.42 (d, J = 5.8 Hz, H-3), 4.97 (dd, J = 5.8,

4.4 Hz, H-4), 2.58 (dd, J = 9.3, 7.6 Hz, H-5), 5.06 (d, J = 7.6 Hz, H-6), 3.67 (br s, H-7), 2.47 (d, J
= 9.3 Hz, H-9), 3.72 (m, H-10), 3.93 (d, J = 13.2 Hz, H-10), 7.46 (s, H-2" ), 6.85 (d, J = 7.6 Hz, H-5
), 7.52 (d, J =7.6 Hz, -6 ), 4.63 (d, J = 7.6 Hz, H-Glc-1" * ), 3.07 (dd, J = 8.0, 7.6 Hz, H-Glc-
2" ), 3.18 (m, H-Glc-3" 7 ), 3.03 (m, H-Glc-4" ~ ), 3.14 (m, H-Glc-5" * ), 3.44 (dd, J = 13.2, 6.4
Hz, H-Glc-6" ), 3.72 (d, J = 13.2 Hz, H-Glc-6" ’ ), 3.82 (s, 3-0CHj).

PC-NMR (100 MHz, DMSO- dg) &: 93.0 (C-1), 141.1 (C-3), 101.9 (C-4), 35.2 (C-5), 79.4 (C-6), 58.2 (C-

7), 65.9 (C-8), 41.8 (C-9), 58.5 (C-10), 119.9 (C-1" ), 112.7 (C-2" ), 147.5 (C-3" ), 152.1 (C-4" ),
115.3 (C-5" ), 123.9 (C-6" ), 165.6 (C-77 ), 97.9 (C-Glec-1" ’ ), 73.5 (C-Glc-2" ), 76.5
(C-Gle-3" 7 ), 70.3 (C-Glc-4" * ), 77.5 (C-Gle-5" " ), 61.4 (C-Glc-6" " ), 55.7 (3-0CHs)

338 3: olAntdE J1EE (isovanillyl catalpol; 6-0-(3-3|=EX-4-HEXNANZYD)FEE)

'H-NMR (400 MHz, DMSO-d¢) &: 5.10 (d, J = 9.2 Hz, H-1), 6.42 (dd, J = 6.0 Hz, 1.6, H-3), 4.95

(dd, J = 6.0, 4.0 Hz, H-4), 2.50 (m, H-5), 5.05 (dd, J = 8.4, 1.2 Hz, H-6), 3.72 (d, J = 8.4 Hz, H-7),
2.47 (d, J = 9.2 Hz, H-9), 3.72 (d, J = 13.2 Hz, H-10), 3.92 (d, J = 13.2 Hz, H-10), 7.41 (d, J =

Hz, H-2" ), 7.04 (d, J = 8.4 Hz, H-5" ), 7.48 (dd, J = 8.4 Hz, 2.0, H-6" ), 4.63 (d, J = 7.6 Hz,
H-Gle-1" 7 ), 3.05 (d, J = 7.6 Hz, H-Glc-2" * ), 3.17 (m, H-Glc-3" * ), 3.02 (d, J = 8.0 Hz, H-Glc-4
"), 3.14 (m, H-Glc-5" 7 ), 3.43 (dd, J = 13.2 Hz, 6.8, H-Glc-6" * ), 3.72 (dd, J = 13.2 Hz, 6.0, H-
Gle-6" 7 ), 3.84 (s, 4-0OCHs).

PC-NIR (100 MHz, DMSO-ds) 6: 92.9 (C-1). 141.1 (C-3), 101.7 (C-4), 35.2 (C-5), 79.7 (C-6).
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58.2 (C-7), 65.8 (C-8), 41.8 (C-9), 58.4 (C-10), 121.4 (C-1" ), 115.8 (C-2’ ), 146.3 (C-3" ), 152.2
(C-4" ), 111.5 (C-5" ), 121.9 (C-6" ), 165.5 (C-7" ), 97.8 (C-Glc-1" " ), 73.4 (C-Glc-2" * ), 76.4 (C-
Gle-3" 7 ), 70.3 (C-Glc-4" "~ ), 77.4 (C-Gle-5" 7 ), 61.4 (C-Glc-6" ~ ), 55.7 (4-0CH;).

33E 4: 6-0-HHEZY FIEE (6-0-veratroyl catalpol; 6-0-(3,4-Tir|EAMNZY) FIEE)

'H-NMR (400 MHz, DMSO-ds) &: 5.11 (d, J = 9.02 Hz, H-1), 6.43 (dd, J = 2.0, 6.0 Hz, H-3), 4.97 (d, H-

4), 2.59 (m, H-5), 5.09 (d, J = 8.8 Hz, H-6) 3.71 (br s, H-7), 2.47 (m, H-9), 3.71 (d, H-10), 3.92 (d,
J =13.2 Hz, H-10) 7.47 (d, J = 2.4 Hz, H-2" ) 7.10 (d, J = 8.8 Hz, H-5'), 7.45 (dd, J = 2.0, 8.4 Hz,
H-6'), 4.62 (d, J = 7.6 Hz, H-Gle-1''), 3.06 (d, J = 8.0, 7.6 Hz, H-Glc-2''), 3.17 (m, H-Glc-3''),
3.02 (m, H-Glc-4'"'), 3.14 (m, H-Glc-5''), 3.43 (dd, J = 13.2, 6.4 Hz, H-Glc-6''), 3.72 (d, J = 13.2
Hz, H-Glc-6'").

15C-NMR (100 MHz, DMSO-d¢) 6: 92.9 (C-1), 141.0 (C-3), 101.7 (C-4), 35.1 (C-5), 79.8 (C-6), 58.1 (C-

7), 65.8 (C-8), 41.7 (C-9), 58.3 (C-10), 121.3 (C-1'), 111.7 (C-2'), 148.0 (C-3'), 153.2 (C-4'), 111.1
(C-5"), 123.5 (C-6'), 165.4 (C-7'), 55.7 (C-8'), 55.5 (C-9'), 97.8 (C-Glc-1" ’ ), 73.4 (C-Glc-2" * ),
76.4 (C-Glc-3" * ), 70.2 (C-Glec-4" 7 ), 77.4 (C-Glc-5" " ), 61.3 (C-Glc-6" " ).
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