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Constituents of Acanthopanax korveanum Leaves

Jee Yeon Chung and Dug-Ryong Hahn
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—A new lupane triterpenoid saponin, 3,11-dihydroxy-lupan-20-en-28-oic acid 28-o-a-L-
rhamnopyranosyl-(1-—>4)-8-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl ester, have been isolated
from the leaves of Acanthopanax koreanum Nakai (Araliaceae) together with one known flavonol
glycoside, rutin. The structure were elucidated on the basis of spectral and chemical evidence.

Keywords [] Acanthopanax koveanum, Araliaceae, lupane triterpenoid, acanthodiol triglycoside, flavo-
nol-3-rutinoside, Korean folk medicine, Acanthopanacis Folium.

A e IV (Acanthopanax koreanum ) FH 3
Fogx AFrod zpgPshed 1 whe] Ao M=
AAsta glek felvetdd e o] HEe FuE
2 7}5) (Acanthopanacis cortex) 2} 3}o] <Fg-5lw] 2
deb e e BHog AbdEa glch

o} Aekell 4]+ acanthoside D, syringoside,” arien-
sin, isopimara-9-(11) 15-diene-19-0l,? falcarinol, fal-
carindiol, methyl n-hexacosanoate, methyl-linolate,
coniferin®e] #a] R uEch Az} FL& o] Al
o] AEHQ FHE Yt HezdsFe U
o g ste] AYA|E r]Aubyel e} Amberlite
XAD-2 column chromatography 2 silica gel chro-
matography & A 4] 5}¢3 saponin A(1) 3} flavonol gl-
ycoside B(2)& R-ulslgoew 159 &H&2 o7
12%, 1.6%°)%dct. A=+ 3,11-dihydroxy-lupan-20-
en-28-oic aicd 28-O-a-L-rhamnopyranosyl-(1—4)-8-

D-glucopyranosyl-(1->6)-B-D-glucopyranosyl  ester
2, Z2+= rutine 2 FAsFel 7] o]d M uEh=
uolct.
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4 L2
HEME -2 dgel FAI3F AN AE-S 1988 9
Y AFEd 2Ash= 7S AR, gAste] FTA)8)
o:h;}.
=M712|— 5 H &4 7] (Gallenkamp MFB), IR

spectrophotometer (Nicolet 5-MX), 'H-NMR spect-
rophotometer(JEOL GSX 500), ®C-NMR spectro-
photometer(Bruker AMX 500), automatic polarime-
ter(JASCO CIP 360) 5-& A-&3}oich

=& 9 22|—-37% A8 600g& MeOHE
Z3l32(3hx4) gsle] zighsFsie] o)
2 120g& At o] F 50g8 200 m/e] MeOHe
o) 1000 m/e] Me,COE Frisle] A=+ A
AEE Fsteisstd Edabel 71 14g8 <k
CHCl;-MeOH-H,0(80 : 20 : 2, homogenous)-& A7}
L] 2 3lo] silica gel column chromatography%
A Al8ke] fraction 2014 A& ZEHE 553 &
Akl MeOHel|l =31 o}#e] Et,0F& 7P3}°=1

= o

Z3o0l.0.
FE=hE

3



dezuus-de AR

241

Dried leaves of

Acanthopanax koreaum Nakai (600g)

extracted with MeOH
3h X4
concentrated in vacuo

‘ MeOH Ext (powder) 120g l

(divided into two parts)

‘ Ext. 50g

(n TLC 5 spots:s-1,
s-2, $-3, s-4, and s-5

column chromatography
(CHClR'MeOH'HZO)
(80 © 20 : 2, homogenous)

(i) [ez) (73]

(s-1, s-2) (s-2) (s-3, s-4, s-5)

dissloved in MeOH
Et,O added

Compound 1

White powder 640 mg
mp. 2181C

Lol ~30° (MeOH)

silica gel (700-230 mesh, 500 mm X33 mm)

Ext. 70g

XAD. column chromatcgraphy
(in TLC 6 spots: -1, {-2,

-3, {-4, {-5, {-6)

silica gel (200-300 mesh,

760 mm X 50 mm)

column chromatography
CHCl;-MeOH

(50 : 50, homogeneous)

[
[F. 5]
(£-3) (f-4, -5, {-6)
recrystalized in H,O

Compound 2

Yellow Powder 550 mg
mp. 1945C
[alfr+4.78 (MeOH)

r
‘ Fr. A

(-1, £-2)

Sheme [—Isolation of compound 1 and 2 from the leaves of Acanthopanax kovenum.

AslE Aol WAty 241 640mgs
g3k 1o)2) shdch
g, A FEd7) 2 70gs 2w Bl =3

¥ Amberite XAD-2 Columnel] F3]3} 1 2524
Wl 2HES 933 A" AAHA7] o-f MeOHRE F
5SS 25217k MeOH 2555 ¢34 sty
23k t}g CHCL-MeOH(50 : 50, homogenous) £
| & o]&-3}ed silica-gel column chromatography &
Al A)8}o] fraction B2] 4%
AN NAASte] MR}
g% 22 shadch

332 1- 33-F 18 Lieberman-Burchard Hk-g-<ll
oF*Jo]™ Molish test w3t ofAfelnl 1 &4-2 oh&
3} 7k mp : 218.1C, [al,—30°(C=0.5, MeOH),
IR vik cm ' 3400(-OH), 1732(C=0), 1639(C=
C), 1065(glycosidic). Anal. caled. for CegHz01s - C
657 + H 7.87, Found : C 59.65: H 7.87.

Rot FHIIL FHT

A 550 mgs el
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FAB-MS(Neg) 941 M !, 796[M-(rhamnose) ],
634[ M-(rhamnose + glucose) ], 471[M-rhamnose +
2 glucose)] !, 43(isopropenyl)

'H-NMR(pyridine ds, 400 MHz) : 0.96(25-Me),
1.02(26-Me), 1.11(27-Me), 1.18(23-Me), 1.25(24-
Me), 1.69(29-Me), 3H, s, CH3X6), 1.53(3H, d, J=
6.1 Hz, Me of rhamnose), 4.64(brs), 4.76(brs) (30-
Hz), 3.94(ddd 11-H), 2.97(19-H, ddd), 4.92(1H, d,
J=7.6Hz, glucose outer), 5.82(1H, s, rhamnose),
6.31(1H, d, J=8.1Hz glucose inner), “C-NMR ;
Table 1.

e 12] el —3HE 1 150 mge FHahed
2%-H,SO,0ll A 42]7Y 7Fd &8 A1 7] 2 CHCL, 2.2 ge-
ning ¥stsict. CHCL 7155 st w&3tx
EtOHel A A A A sted 2] A4 A& dich(la).

la+ Lieberman-Burchard uF-g-<kA]olm BC-NMR,
[AEA, alskEAo| 203le] Cyxel triterpenoid A

AT,
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Table 1—"C-Chemical Shifts (8) in CDCls.

Table II1--"C-Chemical Shifts (8) of Sugar Moiety in

C 1 3 C 1 3 CsDsN.
1 39.8 75.0 16 322 325 Carbon 1 3

2 26.9 38.6 17 56.8 56.7 Gle-1 95.2 85.2
3 75.8 173.1 18 47.1 475 Gle-2 73.8 73.8
4 42.9 147.6 19 49.5 504 Glc-3 78.2 784
5 494 495 20 150.3 150.7 Glc-4 70.5 70.5
6 24.0 25.1 21 308 29.6 Gle-5 77.0 76.3
7 34.0 334 22 37.0 36.8 Glc-6 69.4 69.2
8 42.6 41.6 23 30.0 113.9 Gle-1' 105.0 104.7
9 44.5 44.0 24 23.8 235 Glc-2' 75.1 75.2
10 43.0 44.0 25 184 19.0 Glc-3' 76.6 76.9
11 69.2 70.2 26 17.6 17.9 Glc-4' 78.6 784
12 32.8 32.8 27 14.5 13.8 Gle-5' 776 77.8
13 36.0 35.2 28 175.0 175.0 Glc-6' 61.2 61.3
14 42.6 42.1 29 184 189 Rha-1 102.6 102.5
15 29.9 30.7 30 111.0 110.6 Rha-2 725 82.5
Rha-3 725 72.3
Rha-4 739 73.8
E4 & FAsl3 E-ring?] 7N el 2]3F isopropenyl 2] Rha-5 70.2 70.2
Rha-6 18.4 18.3

fragment ms(m/z) M*-432] ©]& peak®] 2}4qlo)
2)sted lat lupane# 9] triterpenoid= &el= gtk
la®] 42 obg2b 7o)

mp. 240C, [aly+77(C=0.5, CHCl3), Anal. calcd.
for C3HaOy @ C 76.25%, H 10.27%, Found : C 76.24
%, H 10.29% IR vX% cm ': 3410(-OH), 2926(-C-
H), 1690(-COOH), 1640(C=0C).

'H-NMR(CDCI,, 400 MHz) & 0.96, 1.02, 1.11, 1.18,
1.25, 1.69(3H, s, CH;X6), 3.00(ddd J=11, 11, 4,
19-H), 3.02(1H, d, br 3-H), 3.35(1H, s, -OH), 3.94(1
H, ddd J=11, 11, 5, 11-H), 4.64(brs), 4.76(brs) (30-
H2), Ms(m/z) : 472(M* Calcd. for CyH0,), 454
(M -H,0), 234(base peak), 43(isopropenyl), *C-
NMR : Table 1 #ZE.

ghH, 422 Amberlite MB-3 column-g &3A[71
4 HoSOs5 F3217] of 3 1o AES Qdl 32
&qlst7]  #sted  CHCl-MeOH-H,O(65 : 40 : 10,
homogenous) & Z7§-8v) & 38}lx, 235-triphenyltet-
razolium chloride& M Aleko & slo] TLCol| 2]s)
glucose®} rhamnose(2: 1)& &#alsigich

719 7heRe] 2 elS 2535F72 trimethylchloro-
silane?} hexanethyldisilazone &z)3}el] @3] TMS
=g 5ol GLCel &) glucose(R, 45')rham-
nose(Rt 29)-8 #alslgict

3H3HE 12 A F% ohe} 0.5 N-KOH MeOH

A3}ol| 2] 1 h. 7Hd8tsH odze] Raejr} o] Fo i
& o8- Amberite MB-32 %3}3} 32 gening CHCL;
o2 &F3te] AAASIY mp. 240CH ANBAHE
Aok o] A ofe] 42 lagl T3l

lats E¥ acanthodiol*’3}2] wjwel 2)si4] acan-
thodiol2 E#3}sict. webx 33HE 12 acantho-
diol®} C28-triglycosyl ester® £3}=|gic}.

EHE 2- 31 2= #4990 FH e 2 Mg+HC
uk-2-of] ofAlo}w] Molish testo| = <kAdo]™, flavone
Aol wigA R o) 3tgE 20 A4S o3t
e} mp. 1945C, [alp+47.8(C=02, MeOH), IR
vEE" em 1 1 3400(-0-H), 2920(-CH-H), 1690(C=0),
1065(C-OH) Anal. calcd. for CyHaOy @ C 53.01%,
H 5.07%, Found : C 53.01%, H 5.07%.
H-NMR(DMSO-d¢), 0.99(3H, d, J=6.0 Hz, Me

of rhamnose), 4.38(1H, s, anomeric proton of rham-

o Hz op

nose), 5.35(1H, s, J=7.5Hz, anomeric proton of
glucose), BC-NMR(DMSO-d;). § 157.0(C-2), 1335
(C-3), 177.6(C-4), 161.4(C-5), 99.0(C-6), 164.0(C-
7), 93.6(C-8), 156.3(C-9), 104.2(C-10), 122.9(C-1"),
1155(C-2"), 144.9(C-3"), 148.6(C-4"), 116.5(C-5"),
121.4(C-6"), 101.4(glc. inner, anomeric), 74.3(glu.
C-2), 76.7(glu. C-3), 72.1(glu. C-4), 69.5(glu. C-6).
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1 . R=B-Glc’-B-Glc*-a-Rha
(compormd 1)

3 . R=B-GIc%-B-Glc*-a-Rha
(chiisanoside)

Chart 1.

100.9(rha. terminal. anomeric), 70.6(rha. C-2), 67.2
(rha. C-3), 70.8(rha. C-4), 17.9(rha. C-6).
3135 2+ EE rutind v]asle] EFAsbedc)

ot 9 ng

3}3HE 12) BC-NMR spectrum3} reference com-
pound<¢! chiisanoside,” 3,4-seco-lupan type<] triter-
penoid glycosyl ester®] spectrum-g H|x3}ed che-
mical shift assignment 3}eit} 3HE 19 7}
F-3]&2 genin 1a2] “C-NMR spectrumell 4] C-54]
HE] 300 o]2F RE carbon® chemical shift7}
A3 Az goie e Fdalsisdon, wg la= Acan-
thopanax trifoliatus®] Aol4} #21% acanthodiol
FTAdEE gasgch w2t 33E 19 gening
TZ+ acanthodioll& &Aoot g4 s3E 19
ol9] 7lRaEal laol el C-289 chemical
shift”} 75.2 ppmeo]oi &} carboxyl free statez} o}u]m™
ester AHIUE & 7 ok

%+, sugar moiety2] chemical shiftell 21¢14] ano-
meric carbone] Z+z} 105.0, 102.6, 95.2 ppme}iL C-
62 712 694, 61.2, 184 ppm<] 7S E Ho} C-289]
carboxyl7]ll ester typee] A& sz QU= trisac-
charide residues= rhamnopyranosyl-glucosyl-gluco-
syl esteryd & & 47} 9lov o)elg A2 chiisa-

noside2] A-$%-¢t% U3 Kalopanax pictum var.
typicumoll 4] E-2]3}F saponin F2] 72} =3}
E}-.S)

webA, 332 19 sz 3,11-dihydroxylu-
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pan-20-en-28-oic acid 28-O-a-L-rhamnopyranosyl-(1
—4)-B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl
ester2 ZAEc} o] A 2ATRE V1A al-
phiotic acid?} Rosa davurica®] 3}sjollx] E2]¥=| o]
glo.m, acanthodiols= ©int4}b acanthopa-
naxd Al Eol A Eel=EL ¥ ester type?] glyco-
side®4] #2i¥ 71& o] EAe] &A7} ¥

genin?l

2 B

Ao a5 Acanthopanax koreanum Nakai®
el 4] mp. 218C 2] A2 saponing ¥-2|ste] Aut
e, satAQ AAs S Ay 1 sErrg
3,11-dihydroxylupan-20-en-28-oic acid 28-O-a-L-rh-
amnopyranosyl-(1—4)-a-D-glucopyranosyl-(1—6)-
B-D-glucopyranosyl ester® ZAA3slglon] Ao g
712 E-Aql rutin® 7 Eelstgdc)
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