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Abstract—For the investigation of medicinal resources in Hydrocotyle species, the studies
were conducted to evaluate the pharmaco-constituents in Hydrocotyle japonica MAKINO
(Umbelliferae), which is used as folk medicine in Korea. From the methyl alcohol extract of
the whole plant, isorhamnetin-3-O-g-D-galactoside (CgHz012°1/3H;0, bright yellow needle

crystal, mp 247~248°C, (a)%°=

—52.27° in pyridine), one of three flavonol substances in

extrat, was isolated and identified by physicochemical properties and spectroscopic evidences
(UV, IR, NMR and MS etc.,) in comparison with authentic sample. This flavonoid was appeared
from Hydrocotyle japonica MAKINO through phytochemical approaches at the outset.
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Fig. 1—Constituent isolated from Hydrocotyle japonica MAKINO

281



282

ECER

F49

£ 5 A Ed A AEATFEE Hydrocotyle
asiatica(L.) URBAIN(=Centella asiatica(L.)
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Material plant(air-dried)
milled to powder

extracted with hot MeOH

Residue MeOH extract

ARt ZAHA oA, A ALIHRA,
47171 2% Electrothermal IA 8100 Melting
point apparatus, Shimadzu UV-265 Spectro-
meter, Shimadzu IR435 Spectrometer, VG12~
250 MS Spectrometer, Bruker AM-200 *H-NMR
Spectrometer, Bruker AM-200 3C-NMR Spec-
trometer, Perkin-Elmer 240 DS Element Analy-
zer, Jasco Dip-181 Polarimeter 5-o] o] £ ¢l o},
F& ¥ B2l—As4F 4.4kgd AEI4
MeOH 1oliter® &40l A 33 ub¥ FZE3x
€+ 3t AgFE3 G249 MeOH
o 2(384. 1) % WE @& 7)ol TFF 900ml
59T 28304 AGALTE BA elskahd
A& F£22 n-BuOH lliterd 33 45 %38
9L I3 AEEFAA 32'7;}”‘11-4 o &=
(22.28)¢ gd¢lch. (Scheme 1.)(F% :0.5%)
232! FA?Q| cig|—n-BuOHZ 2} °3]/~ 9g-& = A
Silicagel column(2. 8 x100cm, CHCI; : MeOH :
H,0=6.5:3:19 3FA8)& AAT F o7
A d& EA fractiond] A2 o]~ 1.4g-g Sepha-
dex LH-20 columno 2 gel filtration3d}3 MeOH
2 AAAS mp 247~248°Cel FAHAAA
140mg& A ¢ v (Scheme 2.) (F& 1.5%)

concentrated vacuum
dissolved in H;O

Residue

H,0 layer

l extracted with Et,O

Et,0 layer

H,0 layer

extracted with n-BuOH
(saturated with H,0)

H,0 layer

n-BuOH layer
concentrated in vacuum

Extract
(yellowish-brown)

Scheme 1. Solvent fractionation of material,
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Extract of n-BuOH layer(9g)

silica gel column chromatography

(silica gel 60, Art. 7734, 70~230mesh, Merck)
glass column; 2.8cmg¢ X 100cm

solvent: CHCl; : MeOH : H;0=10:9:1

Elution volume

310~720ml fraction

concentrated in vacuum

silica gel column chromatography

glass column; 2.8cm¢x 100cm

solvent; CHCl; : MeOH : H;0=6.5:3:1

Elution volume
500~980m! fraction

concentrated in vacuum
gel filtration

glass column; 1.8cmé X 120cm

Elution volume
1,080~1, 880m! fraction

sephadex LH-20 (25~100¢ pharmacia)

solvent; MeOH

Elution volume
330~400m! fraction

concentrated in vacuum

recrystalized with 80% MeOH

FA crystal(140mg)

Scheme 2. Isolation of flavonoid compounds.

mp : 247~248°C(80% MeOH)

Anal. Caled for C;Hz,04,+1/3H,0 : C, 54. 545;
H, 4.669

Found: C, 54.869; H, 4.698

Specific rotation : [@)%° =— 52, 27° (C=0. 088,
in pyridine)

MS(m/z) : 478(M*), 316

UV(Apanm) :
MeOH : 254, 266(sh), 304(sh), 354
MeOH +NaOMe : 271, 329, 415
MeOH+AICl; @ 268, 301(sh), 364(sh), 405
MeOH+-AICL;+HCI @ 267, 300(sh), 356(sh),

403
MeOH-+NaOAc : 274, 318, 384
MeOH+NaOAc+H,BO, : 255, 268(sh), 305
(sh), 357

IR v&8(ecm™)
3400~3200(—OH), 1650(conjugated, C=0),
1600, 1500, 1450(aromatic) 1060(alcohol,
-0-0OH)

TH-NMR(DMSO-d;, dppm) :

8.02(H?, d, J=2Hz, 1H), 7.50(HS", dd,
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J=8.8 and 2Hz, 1H), 6.90(H*, d, J=8.8
Hz, 1H), 6.44(H8 d, J=2Hz, 1H), 6.20
(HS, d, J=2Hz, 1H), 5.51(Gal -H'", d,
J=7.8Hz, 1H), 3.85(-OCH,, s, 3H), 3.67

AN N
~3,30(Gal; 4 CH-, CH, m, 6H)
/ /

BC-NMR(DMSO-d;, dppm, ( );No. of carbon
position) :
156.3(2), 133.0(3), 177.2(4), 161.1(5),
98.7(6), 164.3(7), 94.6(8), 156.1(9), 103.9
(10), 120.9(17), 113.4(27), 149.3(3"), 146.9
4h, 115.1(57, 121.8(6), 55.9(0CH,),
101.6C177), 71.2(27), 73.0(3"), 67.9(4'"),
75.8(5""), 60.2(6")
£ FAQ| 7t —%4 FA 50mgg 10%-
HClz A9l whet stisl st 9349 =
AAE G5 0] A% 60% acetone 2.2 A A A 5o
mp 293~298°C(decomp.)] FAJHJA74 24mg
= 44t (& :172%)
Aglycone.
UV (Agaxnm) @
MeOH : 254, 266(sh), 302(sh), 330(sh), 370
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MeOH+NaOMe : 234(sh), 274, 322, 419dec.
MeOH+AICl, : 264, 302, 357(sh), 429
MeOH+AICL,+-HCI : 262, 302, 359, 428
MeOH-+NaOAc : 260(sh), 275, 319, 385
MeOH-+NaOAc+H;BO; : 254, 268(sh), 305
(sh), 327(sh), 372
IR(EBrem—1) @
3300~3200(-OH), 1650(conjugated C=0),
1600, 1520, 1470(aromatic)
1H-NMR(DMSO-d;, dppm) :
7.78(H%, d, J=2Hz, 1H), 7.70(H®, d.d,
J=8Hz, J=2Hz, 1H), 6.96(H%", d, J=8Hz,
1H), 6.50(H8, d, J=2Hz, 1H) 6.22(H d,
J=2Hz, 1H), 3.97(-OCH,, s, 3H)
BC-NMR(DMSO-d;, dppm, (O; No. of carbon
position) :
146.6(2), 135.7(3), 175.8(4), 160.6(5),
98.2(6), 163.9(7), 93.6(8), 156.1(9), 103.0
(100, 122.0Q17), 111.8(2"), 148.8(33"),
147.3(47), 115.5(5"), 121.7(6"), 55. 8(-~OCHy)
Sugar—t53d 4ES 2L £52 Ag
CO.E slotel HClE AAT & St Ao
22 & & cellulose plate(Art. 5574, Merck)
A4 AA4=] PhOH:H,0=3:12 TLCE
AAste] RER 0,422 D-galactose T3} v)lm
A
23 FA'acetate—E73 FAE pyriding Ac,0
2 A ule} acetylationdt etherz %3
o ZFAF S 40% acetoneo B A A A B
mp 124~125°C2] M AAA &2 FA acetate
32mgg& A4 (5 40%)
1H-NMR(CDCl;, éppm) :
alcohol #-OAcx4 : 1.92(s,
3H), 2.10(¢s, 6H)
phenol #:-OAcx3: 2.34(s, 6H), 2.45(s, 3H)
3.82(m), 3.98(s,3H, -OCH,), 5.12(m),
5.46(d, J=8Hz, gal-H!"") 6.64(d, J=2Hz,
H®), 7.256~7.30(m, H, H*), 8.08(m, H?,
H$")
£% FA aglycone acetate—E72 FA agly-
cone 20mgg pyridines} Ac,0Z A4o] uhgt

3H), 1.99C,

acetyiationdt i etherz HZ3lo] P ¢FZslxn

60% acetoneo 2 AAA3ed mp 205°CY #4

Z A aglycone acetate 24mgg& At (&

79%)

IRGXBiem™D) @

1780 (acetyl group, -C=0), 1650(conjugated,
C=0), 1600, 1500, 1450(aromatic) 1180
(ester, C~0)

'H-NMR(DMSO-d,, dppm) :
phenol#:-0OAc x 4; 2.32(s, 3H), 2. 35(s, 6H),
2.44(s, 3H) 3.89(s,3H, -OCH,), 6.87{d,
J=2Hz, 1H, HS), 7.30(m, H%, HS), 7.42
(m, H?, Hf)

1BC-NMR(CDCls, dppm) :

21.17, 21.06, 20.65, 20.58(4x0=C-CH)
56. 15(-OCHs)

20 3 g

£74 FAEx Mg+HCI FeCl; 2 Pb(OAc).+Pb
(OH); uk-go] %A ola, IR Spectrumol 4] 3400
~3200(-OH), 1650(conjugated C=0), 1600,
1500, 1450(aromatic 2 1060cm~(alcohol C-
OH) Sl A ZdFsdE Holx, UV 254nm
s} 3p4nme 4] F49 & e =2 flavonol2
A3ty on, H-NMR(DMSO-dg)e] 3.30~
3.67ppmol A multipledt signals} BC-NMR
(DMSO-dg)ef| A} 39 'taol alZ3te 6719
peak’} vehvlE=2  hexose 1 A7 AgH
flavonol glycosided-& <& 4 94t =3 EA
FAs} Bx FA aglycone®] 'H-NMRoj A Z7
methoxyl group®} 3Ho) 3 P83} singlet signal
o] 3.85 ¥ 3.97ppmdi A }e}r} methoxyl group
9 EAE & + dgon ol A7} BC-NMR
¢] 55.9, 66.15ppm¥] signalZ o & FAA
o}, 33 £74 FA aglyconeg] 'H-NMRE 45
By H¥= 7. 78ppmol A Jorer=2Hz(meta-cou
pling) 9] doublet, H* = 7, 70ppmel} A Jgor=2Hz
(meta-coupling), Je5»=8Hz(ortho-coupling)2]
double-doublet, 6.96ppme] Al H' = Jgre-=—8Hz
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(ortho-coupling) ] doublet® v}ejr}sz, Hes} HE
E Jo,s=2Hz J3 =2HzZ 6.50 2 6.22ppme] A
7+7} doublet® 1}E}u} polyhydroxyl flavonoeld]

FAQE ¢+ Ao =3 FF FA aglycone
acetate®] 'H-NMR A=} 4719 acetyl group

signalo] 2, 44(3H), 2.35(6H) ¥ 2.32(3H) ppm
o] A4 vtebi, 3.89ppmof A methoxyl groupe]
3H9) singlet signaloe] }eli} methoxyl groups}
4718 hydroxyl groupe] Slg& %A WA+t
x=3} methoxyl groupe] A& E 27|43
shift reagentE A}£3 A FA aglyconeg] UV
spectrum-g A3 R MeOH foiodwnc} 2M-
NaOH €44 714 band 9 &AAE 49nm9)
Ak o) %o Qelrt 4/-OHS| 2 9} 322nm)
A 2% bande] Aoz 7-OH7 9185 44
3t=d) o] NaOAc 714 &A% band M7}
MeOH g-Boff u]3] 22nme) Asha o] Fo] Yo
oo & 3"—%'*.474 A3, 5% AlCl; &4 A7
Al band [ o] 59nm Fs}g o2 o] F3te 5-OH
7t &S & & dxm ogre] HC Hstgt F
band 19 =4x W3t ¢go=® B-ringd
ortho-dihydroxyl groupe] &= Aeo=w A= 5
o] NaOAc/HBO; #7145 MeOH £alo] v
df band [} o]Fc] AL glof o] 5 FelA Y
q_. 19)
w3} 3C-NMR9Y] A 7% B-ringo] ortho-dihy-
droxyl groupo 2 =5¢j9l&= quercetinz} ] 23
®» Cyoll A1 E4 FA aglyconeo] 3.8ppm down-
field g 32 ortho 319 Cyi= 3.2ppm upfield
g o] C-o methoxyl groupe] A= &g ¢
4 9z 54 FAS] MS #3} fragment ion peak
7} 31622 o]% isorhamnetin®) A zE3t U F
3y TE39 TLC: YA 3t 4 FA9Y
aglycone£- isorhamnetin® & %3 3}¢ ).
FA acetate®] 'H-NMRoj
A 3782} phenolA acetyl group signal & 2. 45
(3H), 2.34(6H)ppm &} o} 47] ¢} aleohold] acety-
lgroup signal £ 2.10(6H), 1.99(8H), 1.92
(3H)ppme] ‘/}E}‘% £% FAZ 31119 hexosert
AL EE FA4A iz EFY FAY BC-
NMRd]| A hexose°ﬂ g 33l= 6749 peak =

4 sugars £7
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101.6, 71.2, 73.0, 67.9, 75.8 £ 60.2ppmel
938t #4457 -O-galactose(3-linked) o} F
g om, 715Ed % D-galactosests] vl m
TLCo] A &= RfX) 7} 0. 42(black-blue)e] 4] ¢ 2 3}
o} D-galactoser} 2%5 &8 4 + A%t

o3l At 2 HE EF FAX isorhamnetin
o D-galactoser} A= 922 oS4 o
AFAAE &7 98 UV-spectrume Z¥ 24
£3 FAs} E4 FA aglyconeo] u]3] band [
o] st o2 16nmolFH = AR Heol Gt
A% Aol J= Aoz A=Az, 44
BC-NMR datacfj A Csofl dhs]l £4 FAY Cuot
E2 FA aglyconed] A xr} 2.7ppm upfield=]
9] 3. ortho ¢1x]9 Cyx 9. 7ppm downfield = ¢
082 Cyoff O-galactosidez ZF=le] 9oL
¢ % ggmo

=g 'H-NMRo}| 4] galactoside®} HY"7} cou-
pling constant J=7.8HzZ doublets]o] H2"¢}
diaxial coupling & B-forme 2z APy Y&
¢ 4 g

ol e AsE Fgdte] E4 FAZ isorha-
mnetin-3-0O-8-D-galactoside® F73 519 32, MS
A4 EAF arso] FANGT EEHY v=
TLC % 2448 2% 2 7784 data 25
dx3te] Ea FAE isorhamnetin-3-O-p-D-
galactoside 2 574 3} =},

2 B

A F = wro] Hydrocotyle japonica MAKINO
A 3749 flavonid 43¢ Telsge 2 %
9 24 FAE ¥ o33 47 D spe-
ctral data® Edle] £2 FAE mp 247~248°C
() %°=—52.27° (C=0. 088,
H,,015+1/3H,04] isorhamnetin-3-0-p-Dgalact-
osidez ZA3l4 ).
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