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Chemical Components of the Root of Veronicastrum sibiricum Pennell
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Abstract—Veronicastrum sibiricum (L.) Pennell (Scrophulariaceae) is a perennial

herb growing in moist land. It has been used as a korean folk medicine in treating
common cold, leucorrhea, cystitis and liver damage and as cholagogue. The present
study dealt with the elucidation of the chemical components. From the roots of the
6-0-
aucubin (mp 180~

plant, five iridoids were isolated and identified as minecoside (mp 142~3°),
catalpol (mp 204~6°),
2°) and 6-desoxy-8-isoferuloyl harpagide (mp 139~41°). Furthermore, §-sitosteryl-

veratryl catalpol ester (mp 216~8°),

3-0-D-glucoside, campesteryl 3-O-D-glucoside, p-sitosterol, campesterol, stigmasterol

and mannitol were also isolated.

Keywords— Veronicastrum sibiricum - Scrophulariaceae - iridoids » minecoside - 6-O-

veratryl catalpol esters catalpol. aucubin - 6-desoxy-8-isoferuloyl harpagide - phytosterols-

B-sitosteryl-3-O-D-glucoside « campesteryl
stigmasterol » mannitol
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Mp : 142~4° ; [a]¥: —183°(c=0. 64, CH,OH);
UV 21ax(CH;OH) : 206, 244, 299, 329; IR ¥KE:
: 3320(0H), 1720(C=0), 1655(C=C, cyclic),
1635(C=C, aliphatic); 'H-NMR(CDOD) : 2. 50
~2.66(m, 2H, H—5, H—9), 3.65, 4.16(AB
system, J=13Hz, 2H, H—10), 3.68(s, 1H, H
—7), 3.90(s, 3H, OCH;), 6.34(d, J=16Hz,
1H, H—pA), 6.34(dxd, J=1Hz/6Hz, 1H, H
—3), 7.62 (d, J=16Hz, 1H, H—a), 6.86~
7.14(m, 3 aromatic H); MS(m/z2) : 538(M™),
376, 200, 194, 165; *C—NMR (pyridine-ds) : C,
94,96, C; 141.7, C, 102.6, Cs 36.5, Cs 80.6,
C; 59.70, C; 67.0, Cy 43.4, Cy 60.57, C/
100.40, Gy’ 75.13, G4 78.35, C/ 71.8, Cs
77.8, C¢’ 63.0, Cy’ 128.5, C,”/ 115.85, Cy’
148.72, Cy’ 151.3; G5 112.5, Cg/’ 115,85,
OCH; 56.1, C=0 167.3, a—C 146.2, p—C
123. 6.
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£4 1(30 mg)g pyridine(2 ml)oj o)z F4
&4 3 mlE shste] AolA 5 HAF &
UrE 748 445 B4ES 438 S5
2 43 AH3z MeOHolA AAA3ste] F4
A9 A4 (1-a)F 44+

Mp : 107~8°; IR v53r: 1720(C=O0, ester), 1755
(C=0, acetate), 1655(C=C, enolic double
bond), 1635(C=C, aromatic); ‘H—NMR(CDCl,):
2.03~2.11(6xOAc), 2.31(aromatic OAc), 2.59
~2,69(m, 2H,H—5, H—9), 3.68(s, 1H, H—
7), 3.86 (s, 3H, OCHj;), 3.98, 5.04(AB syst-
em, J=13Hz, 2H, H—10), 6.30(d, J=16Hz,
1H, H—p), 6.29(d, J=6Hz, 1H, H—3), 7.63
(d, J=16Hz, 1H, H—a); 6.88~7.44 (3 arom-
atic, H); MS(m/z2) : 790(M*), 554, 331, 242,
194, 169.
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Mp : 172~4°(thombic crystal) ; IR »XB:: 3400
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Scheme 1. Fractionation and isolation of compounds

(OH), 1720(C=0), 1635(C=C); H—NMR
(CDCL) : 3.90(s, OCHy), 6.35(d, J=I6Hz,
1H, H—p), 7.62(d, J=16Hz, 1H, H—a),
6.86~7.52(3 aromatic H); MS(m/2): 194
M*, 177, 164, 123, 81, 77.
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th, o] EA& Trim-Hill Jgoz J4L 1}
W= Molisch vl A= 42 Jebyz TLC
(CHCI; : MeOH=4: 1Doj] A Rf 0.50] =},

Mp : 216~8°; UV 2Amax(CH;OH) : 226, 263,
292; IR v¥Br: 3350(0H), 1710(ester), 1650(C
=C, enolic double bond), 1600(aromatic double
bond), 1000~1100(glycoside); H—NMR(CD;-
OD) : 2.50~2.66(m, 2H, H—5, H—9), 3.60,
4.16(AB system, J=13Hz, 2H, H—10), 3.86
(d, 6H, 2xOCHjy), 6.36 (d, J=6Hz, H—3),
7.13~7, 62(3 aromatic H); MS(m/z) : 526(M1),
364, 200, 182, 165; BC—NMR(pyridine—ds):
C, 94.8, C; 141.8, C,102.3, C; 36.5, Cs
81.0, C; 59.6, C; 66.9, Cy 43.2, Cy 60.3,
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Cy’ 100.0, Cy 74.8, Cy 78.7, C./ 71.4, C¢
77.9, C4 62.6, C,/’ 154.5, Cs7 150.00, C,’
150.76, Cs”’ 124.56, C¢'’ 113.62, CO 166.7,
OCH; 56. 0(x2).

% 12| acetyl{t

Aot 2 Wi o2 £4 1 20 mgg acetyla-
tiondte] WA A AAH(1-a)F A¢rh

Mp : 122~4°; IR v¥Br: 1725(C=0 ester), 1655
(C=C cyclic); 'H—NMR(CDCI,) : 1.98~2. 14
(6XCOCHg), 2.54~2.72(m, 2H, H—5, H—9),
3.84(s, 3H, OCHj), 3.96, 5.04(AB system,
J=13Hz, 2H, H—10), 6.88~7.44(3 aromatic
W) MS(m/2) : 736(M™); 554, 331, 182, 169,

WE 12| alkali sk A2
Ast A2 uyeor B4 1 20 mge 7<EE3
3ol MeOHell A A1 A 3be] WA A4 A4 (1
~b)& It
Mp : 178~80° (rhombic crystal); IR »XBr:3320
(OH), 1735(C=0 acid); MS(m/z) : 182 (M*),
167(M*—CHy), 187, 111, 77; 'H—NMR(CDCl,)
1 3.82(s, 6H, 2xOCHj,), 6.88~7.45 (aromatic
3H).
¥E 1-b2] methylik
4 [-b 10 mge MeOH ko] L33tz
ethereal CH,N,& 7} 3o wbxslgdeh. &
WE A A 3 A WA A 4R (-
s A4
Mp : 128~131°; MS(m/z)  196(M™), 181(M+
—CH,), 166(M*—O0OCHy), 137, 121, 107.
g n
MeOHz A2 A 3ste] Wl AAL A
Molisch #h-8o A A ut-54 ety o Li-
cbermann-Burchard yb-go] 4] &= oFAd ub-S-&- 1}t
o1} Trim-Hill Aleto 2= AHAHA gk},
mpi AT A} 197~200°0] 9]
ZF3} Co-TLCe A Riz} Q9o
1*1+ FA 77 ATk
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14 Yeyen TrimHill Agon AL
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Yebdl o, Aucubin £ E5 Co-TLCeA] A A3}
om THAHAAE FAH AT A
*H—NMR(D,0) : 3,10(m, 1H, H—9), 4.30
(dd, 2H, H—10), 5.12(dd, 1H, H—4),
5.23(d, 1H, J=5.0, H—1), 5.87(d, 1H,
H—7), 6.32(dd, 1H, H—3).
YE v
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0. 6] 3ivt.

Mp: 139~141°; UV 2,..(CH;OH) : 216
234sh, 289, 320; IR(Nujol) : 3350, 3200(0H),
1710(C=0 1650(C=C enolic double
bond), 1630(C=C aromatic), 1600(C=C arom-
atic), 1000~1100(glycoside); H—NMR(CD;0D):
1.38(s, 3H, CHj), 1.99~2.22(m, 2H, H—7),
2.30~2.62(m, 2H, H—6), 2.87(brs, 1H, H—
9), 3.83(s, 3H, OCHy), 5.44(brs, 1H, H—1);
5.82(d, 1H, J=13Hz, H—4), 6.20(m, 1H, H
—3), 6.38(d, 1H, J=16Hz, H—p), 7.60(d,
1H, J=16Hz, H—a), 7.82(s, 1H, phenolic
OH); B“C—NMR(CD,OD) : C, 93.2, Cs 140.8;
C, 104.2, C5 74.1, C4 47.8, C; 38.7, Cs 84.8,
Gy 50.2, Cyp 25.6, C/ 98,9, C 74.2, Cy
78.8, Cy 71.2, C 77.2, C 62.2, Cy/7 129.4,
Gy’ 112.8, Gy’ 149.5, C,/7 150.8, Cy/ 111.5,
G/’ 112.8, OCH; 56.1, C=0 168.4, a—C
146.1, f—C 123.6; MS(m/2) : 396, 376, 320,
297, 238, 223, 208, 191, 168, 133, 107, 91,
77.
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22 AAE Y.
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1100(glycoside).

WE VS mks R

ester),

3400(OH), 1000~



172

E4 W 20 mgg 5% HCI—MeOH 4 mle]A] 5
AZE g el wgo g FEetxn YEE g}
stel 425 E AA¢ A% F EtOAcz A3
Aste 4 A4 24 (N-a)¢ 44+

Mp : 296~298°; MS(m/z) : 414(M*), 400
Mb, 329M;*—C;H0), 315(M;*—C;H,0),
303(M;*—C;H,;0), 289(M,*—C;H,;0), 273(M+
-side chain), 255(M*—side chain-H;0); GLC:
Column 3% OV—17(80~100 mesh), Column
temp., 250°; injector, 300°; Chart speed, 1cm/
min; N, gas, 59 ml/min; p-Sitosterol tg, 14
(64.5%) ; Campesterol, tz 10(35.5%)

2o o 5% HOZ 14459 4384
A F AgCOZ F83n oskat ¥ g ¥
%5}o] cellulose platec] 4] D-glucoseE #¢l 3}
At

WHE 0

EtOAcZ AZRsl WY A4 2ALE 49
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ZAo|g ot T F4oz waslgrt. TLCA
A 10% H,SO, Al ko2 w4 o] JLojE
EEAoY Z g2 sl anisaldehyde-
H;SO, A el A= AN o2 A4t

Mp : 134~136°; IR vi3:: 3400(0H); H—NMR
(CDCly) : 0.67~0.99(m, 18H, CHyx6, H—18,
H—19, H—21, H—26, H—27, H—28), 5.30
(m, 1H, £ H—6); MS(m/z) : 414(M;*), 412
(Mzh), 400(Ms), 39%6(M,*—H,0), 397(M,*—
CHj), 329(M;*—C;H;,0), 255(M;*—side chain
—H,0).

YR W

MeOH+ FH2 AZAS S +4 A4 44
+ 4%t o] 3¢ Zulst 9lew ¥F man-
nitol#} Co-TLCel Al Ri7} g on &g
A" = g4 7437 @ 9ok Mp : 163~165°;
(aJ¥: +23° (12. 8% borax soln.)
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WHE 12 (ks
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o] £ 9 MS spectrumo] A& HA} o] 2 peak
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hydroxyly] Z22l= a, -5 2384 o|FAF
o) £t 7149 peakst erstes m/z
1650 4] intensity 100%<] iridoid ®.3]¢] frag-
mentE FAE 4 AAh. = o] EAE Al
ute} acetyl sl3te] & A [-a9] 'H—NMR
spectrum-2- & 2, 03~2. 116]] A] 57ﬂ 2] acetyl group
9] signalg vtelyiEdl ol £ 14 aglycone
of hydroxylrl7} @A ZAFE F4T ¢ g
] 8 2.310] 49 singletg aromatic ringe] X 3}
A acetylr| 24 §7] e A9  hydroxyls] 7+
EA S SurAlE Fo

= B2 [-a¢] MS spectrume ¥ m/z 790
oA EA o] peakE, m/z 55414 {749
acetates} o3l fragmentd, m/z 3310]4 F9
acetate peakE ¥ 4 9t}

o] £4%& alkali sl¢idstd A& [-b:
iridoid =ajo] A¥HA $7] 422 2 H-NMR
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Table I. 3C—NMR chemical shifts of compound I
(in pyridine-ds)

C~atom Ref.38 Exp. Dif.
1 95.1 94.9 0.2
3 142.5 141.7 0.8
4 103.5 102.6 0.9
5 36.8 36.5 0.3
6 81.4 80.6 0.8
7 60. 3 59.7 0.6
8 66.9 67.0 0.1
9 43.3 43.4 0.1

10 61.4 60.6 0.8
I 99.8 100. 4 0.6
2 74.9 75.1 0.2
¥ 78.7 78. 4 0.3
4 71.9 71.8 0.1
5 77.8 77.8 0.0
6’ 63.0 63.0 0.0
17 128.9 128.5 0.4
2! 114.9 115.8 0.9
37 148.1 148.7 0.6
47 151.7 151.3 0.4
5" 112.6 112.5 0.1
6 114.9 115.8 0.9

OCH; 56.5 56.1 0.4
a 147.3 146.2 1.1
B 123.0 123.6 0.6

CO 168.8 167.3 1.5

2] doubletr} J=16 Hzql Ao & ¥o}l olv] oF
gl v} QlEo| a,f-E X3 B&9 F&l trans
formo 2 A=l gt AR T 5
AR = EF 1-b9 MS spectrumel] 5| £}
0] -& peaks} m/z 1946] A Vel m/z 1776] 4]
hydroxyl7| 7} We}=xl fragmentd] peakr}, m/z
1644] A methoxyls]| 7} W o]Z fragmentE & <
olel o] EA.e ferulic acid A4 §7]49<
AT & glg.on isoferulic acidz %7 d+4 .

g7 B 19 BC—NMRo A B FE= =
E peakxz. Table [e]A4$} zto] E3 A9 UX
ssieh

o] Ao AFHE F3d £ o o] EA-L catalpol
za#lo] isoferulic acids} ester AL 3t Y+
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42 2} Veronica officinalise]] A Sticher 5-o] %2
3} minecosided] 4] A3} o X8} 3 spectral data
(UV, IR, 'H—NMR, MS, BC—NMR)=. o % &}
gomz EA [-L minecoside® 543t
WwE 1o {L88E

o] &AL Trim-Hill A <ol FAL viehie
Molisch testo] A kA& Vel E RS2 Ho}
iridoid A4 9] WFALE FAL F ek ]
£49 UV spectrum$ mwd "7 226, 263,
292 nmol| A F-4 peakr} V}ebykor] 3 IR spec-
trume] A& EA [eA & F %= 1635 cm™
9] enolic double bond®] peaks} el }A gk
o 'H—NMR spectrume] A& 6 3. 8641 A 9
peaks} doublete & vbely} A o 8 2 o} methoxyl
7] 27 EAFE & T A2m 66.349 67.61
oA B4 144 J=16 Hz¢] doubleto} v}eh}
A Fe ALE Hota, f-EEI BEY gt
o] FFEE EANA &L FAT F A
o3 =22 e 7Y peake B 13 F
Ug A2 YeEgth. =3 MS spectrumo] A &
m/z 52601 A FA o] & peakE eEbtA] $FgkA]
ul, m/z 3640] A glucoser} Weizl peak E
9gla, m/z 200604 catalpol gening] peakE,
mz 1820 A #7148 peak®: E F glor,
m/z 1650]4] intensity 1009%9] iridoid =3¢
peakE £ & A%th o £ C—NMR
spectrumS- & = £3 14 HeEid o5 &
&9} peakE & 4§92 §56. 1] A1 2] metho-
xylA 9] peak® intensityry} & 19 Ful =
Hn €, C—2, C—3/¢ peaks} A A A shift
3 AL < F ARt o] EAE el #et
acetyb st £2 N-a9] ‘H—NMR spectrumo 4
E B2 LdA B 5 29" d2.31A44
aromatic acetyl”] & peaks} ehuiz] ¢k Ao
2 3o} %7 Ao+ hydroxyls] w4l methoxyl
2 methylation=] o] &% FAE & UNTh
MS spectrumo] A = m/z 5546l 4] 9] catalpol pen-
taacetate?] peaky EA [ 9 acetate I}FEo]
A 8] peaks} FA3tvt m/z 194 W4l m/z 1829
peaks} Vet A o2 dol Expek 1949 isofer-
ulic acid dj A #AF 1829 F7]4to] A= o
9eg 4% + 9 o #lad F2E ¢
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71 §18l £4 1% alkali 71383t W4 3
A AAI-b)E do o] &4 ‘H-NMR
spectrum-2- Hvl 8 3, 82¢] 4] methoxyls] 7} dou-
bleto 2 e itS& & ¢ Az o4 o £3
1 -bE- methyl {k3}¢] methyl ester( [ ¢)E 4
3 EA [-be] MS spectrums} [-ce Mass
Spectrum-¢- ®] Z3 & = 279 A o] & peak
7} m/z 182, m/z 1960 & ] -b2| carboxyls]
9] HejAl methylr]7} X3 A& X & + 3
Rt

o] 49 BE spectral datas ZFI E « &
A 1 -b¥ methoxyls) 7} aromatic ringe] F7 7}
AgH e FAALE ZE EHF A3
1951 Hirshberg® 7} =83l Aoz 33354
9l  veratric acid®} YA FPeoerz EA &
catalpolel] varatric acids} ester A 83tz 9= 6-
O-veratryl catalpol ester2 %4 &gl 3¢ .

WE 12 B%

o] &2 & Molish testell 4] k4 u-&-& veh]
geornz o] EAFE &+ 9z Lieber-
mann-Burchard #l-&o A& <A o5t Trim-
Hill Alefofl Az AA3A] ggom®® TLCe A
catalpols} Rfx] 7} < A 3¢ Folslz -§g¢] 198
~200°0) B2 catalpol EE3 TFAYL FH&
W §-47Z387F glo] catalpolz 538t}

WE Vel A%

o] £ & Molish u}-g¢] A] 9FA o] = Trim-Hill
Ao A AL R BE iridoid ¥ A
2 27489 om TLCo| A aucubind RfX 7 2
AgE Fdztz Ao 178~180°2AN I F
sucubingt Z4-AFNA 47337 Gk o
49 'H—-NMR& 57 63,1004 multiplet
o2 et Aol 1047 249 protono] ]
85,129 A1 8] double doublet-& 49| ¢] protong]
% % F 9 = 852304 J=5.09 191
o] protong] peakE E 4 lowm 5587414 7
$1x 9] doubletg- & <= 91z §6, 32004 399
doublet& £ < Tt o]ALE v Fol o] &
A& iridoid Wi FA) 2 AL =al=giw aucubin
L2 FAsY .

WE Ve {LEEs
o]-E4-& w34 hygroscopic substance 4]
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Trim-Hill A eko = 4459l on Molisch teste]
A5 FAuee JYElE ALR Hol iridoid
W FALL FAE + AR

o] A2 UV spectrumg 2wl 4% 216 nm
A Ad F4& dehi = 234 nmo] A& shou-
Ider=] 32 289 nm, 320 nm o) A FFo & vHebd ot
IR spectrumel] 4] &= 3350 cm™¢] 4] hydroxyl7] &,
1710 cm~e]) 4] ester A g9 C=07], 1650cm™e]
A] enolic carbon¢] double bondE, 1630014
aromatic carbon®] double bondE E 4 9o
™ 1600 cm™loj] 4] aromatic carbong] double bond
£, 1000~1100 cmle] 4] glycosides} A& &
& gsieh

o] 49 H—NMRo]A §1.3844 84149
methyl7] 7} singleto 2 1}E}yka 6 1. 99~2. 629
A 6949 78144 proton 47 7} multipleto 2
Vel om 38 § 2, 876] 4] 99 A ¢ protono] broad
singleto 2 JVrelytieh. 49 = 6 3.820] 4 phenolA
methoxylz] 8] peaks} singlete 2 Yelgtor
§ 5. 440041 141K ¢| protond| signalo], 3§ 5.82¢]
A 4¢]A <] protono] J=13Hz¢| doubleto 2 1}
gten] 86.20004 341A¢ proton, 3 6.38%
8 7.600] J=16 Hz¢] a—H=} f—Ho] AB system
o2 Ekon] 87 8204 Yelywl singletr}
D,0 Fa = gloid Ao Ro} phenoly OHr}
Z2A4FE AAE F A+t

w3l o] 4 BC—NMRe]AE §60~1004]
A glucoses] 6719 carbon peakZ ¥ 4 Y9z
3 56. 16] 4] methoxyls] &) 24 &, d 25. 6¢] 4 89]
3 carboned] AFH Y& methyls] 9 peak -
ARG 4 Y= 8146, 1694 a—C, 8123. 6414
p—Co ZA4E5 ¢ & deon 4 19 714
(isoferulic acid) ¢} peake} A9 ZL & ¢ H o)A
Cy/~Cy'9] peak’E AAG 5 A+

MS spectrume]]A] = &7 4t9] peaks} iridoid
w2 o] peakd FAFE 4 YA

ol# g RE AFAE T8 E ], o] ELL
harpagides] 7+2& 422 69X ¢ hydroxyl
e EATA gov 8949 hydroxylr]e H
B A isoferulic acid’} 2 g2 F2E FA =}

WE Vel [AE

o] B4 & Licbermann-Buchard testo] A g
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& HAgolglont A §E =402 wils)
9.2 IR spectrumo] 4}3= 3400cm™'e] 4] hydro-
xyl7}, 1000~1100cm~1e]] 4] glycosideo] &<~ peak
T FR3E F AdZ 4 skEEElel 98 mp
128~132°¢] genins} D-glucosed Atk o]
genin(V~a)¢] MS spectrum-g ¥l m/z 4140] 4]
Erlo].2 peakrt vebtzm, T Ai-sterole] EF
A peakr} m/z 329, 303, 275¢] “ElE Ao

2 HopY B-sitosterolgd - & 4 ¢ir}. o] BA
& p-sitosterol-3-0-D-glucoside . 57 &4 o},

=3 GColl Al % peakE E & d9Ed cam-
pesterolo] FE3& o 4 9l g},

e o Ex®
o] ¥4 & Liebermann-Buchard teste] 4] oFA
1S vetdlon B4 Ve wlsl FA0] w$-
ot EtOAco] A AAAZs A o] B4 H—
NMR 2l 80,6704 18919
methyl7] ¢] protono] singlete 2  1lelytow]
8 0.773 3 0.8501 A F719 doubletz 26, 27,
29 912 9] methylr] 7} doublet® &0, 99014 19
A9  methyly] 7} singlete 2  1elypon)e
05,3201 4 5919 o] %4 o] multiplets] peak
E & F 9k o] EAY MS spectrume .

W m/z 4140 A FEAFo]-L peaks} intensity 100%

o

spectrum-2-

E veigoen] m/z 329, 303, 2750 4] d5-sterol

9] 5= peakr} Vel A 22 1o} B-sitosterol
45 ¢ Uz m/z 412, m/z 4009 peako] A
£ # &% stigmasterolst campesterolo] Ex)
Hol 95 €+ vk =3 HPLCOH A= t}
& sterole] peaks} vjelde & & g9l

¥ W

¥ EE (Veronicastrum  sibiricum (L) Pennell)2)
M) Al iridoid FCHEEE SHE-S Bkl 3%
BLEN B BN ke s e b B
-8 6-O-isoferuloyl catalpol ester(minecoside),
M8 1+ 6-O-veratryl catalpol ester, 48 12
catalpol, 48 N aucubino ® [FEsg .o 4
B V& 6-desoxy-8-isoferuloyl harpagides] {128
BEE e FWHEE #HET & d9H.

o] slej sterol glycosidex®.4] B-sitosteryl-3-O-
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D-glucosides} campesteryl-3-O-D-glucoside - 4y
Bt EEsg . on] sterol® A f-sitosterol, campes-
terol @ stigmasterol-S- ;i FlEd QL EoEZE
mannitol g EEEESIH T}
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