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Chemical Components of Acanthopanax divaricatus
and Anticancer Effect in Leaves
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Kyung Hee Dong Seo Pharmaceutical Research Institute, Kyung Hee University, Seoul 130-701, Korea
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Abstraet— Acanthopanax divaricatus Seem. is a medicinal plant growing widely throught Korea, Japan
and China. The plant material of Acanthopanax spp. is used as analgesic, tonic, sedative drug as well
as for the treatment of hypertension, rheumatism and diabetes. From the stem barks and root barks
of A. divaricatus, diterpenoid compound was isolated and identified as pamaric acid(CxpHxO.. mp 164°C).
lignan compoungis were isolated and identified as d-sesamin(CaH10s, mp 123~124°C). eletheroside E
(CyHeO1s. mp 257~259°C), three sterol compounds were identified as P-sitosterol. campesterol, stig-
masterol, and six fatty acid compounds were identified as stearic acid, palmitic acid, oleic acid. linolen-
ic acid, arachidonic acid and behenic acid. And also leaves of A. divaricatus, chiisanoside were iden—
tified, one of secotriterpenoidal compound(white amorphorous powder crystal, mp 228°C). Anticancer
activity and nephrotaoxicity were tested by MIT assay. Anticancer effect of chiisanoside was much low-
er than that of cisplatin.

Keywords [ ] Acanthopanax divaricatus, pimaric acid. d-sesamin, oleanolic acid, eleutheroside E, chi-
isanoside, P-sitosterol. campesterol. stigmasterol. stearic acid. palmitic acid. oleic acid. linolenic acid.
arachidonic acid, behenic acid etc.
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Table 1. Compound isolated from Eleutherococcus and Acanthopanax spp.

species sources constituents
E. senticosus root barks eleutheroside A B.C.D.EF.G.”
coniferylaldehyde, friedelin,
caffeic acid ethylester'”, isoflaxidiny;,
leaves senticosid A, B. C. D. E. F), isoflaxidin..
’ eleutheroside .K.L.M.." oleanolic acid'”
A. sessiliflorum root barks acanthoside A.B.C.D., (- )sesamin'®,
(-) savinin'
A. Sciadopylloides foliums kaempferitrin, anthoside. scyllitol'®
leaves acanthoside A.B.C.D., dotriacontanol, taracerol,
hirsutin, myoinositol'”
A. gracilistylus root barks kaurenoic acid, syringin®
160-hydroxy (—)kauran-19oic acid
A. chiisanensis root barks (-)sesamin®, eleutheroside E.?”
leaves chiisanoside®
A. trifoliatus leaves acanthodiol®, 24-nor-lupanes,
taraxeryl acetate, scyllitol, taraxerol®
A. koreanum root barks eleutheroside E., falcarindiol.
ent-pimara-9(11), 15-dien-1990ic®
stem barks eleutheroside E., syringin, coniferin, ent-pimara-9(11),
15-dien-1901* '
A. divaricatus fruits delphinidin-3-xylosylgalactoside®

£ $o] UL BN, AL o5 F=EA A
Q@I Acanthopanax koreanum] 29} 9 4¥g
2E] 22l diterpenoidAe] M= AHEC] ent-pi-
mara-9(11). 15-diene-19-vic acid®} ent-pimara-
9(11). 15-diene-19-oacetateE 71A| 1 49, 1534
AAA R Th EFANA W T {7 o vi5
2Eg Az 8o] dH-& 2t

olde]l E#zAlY 3 AeAIYT A-
canthopanax divaricatus2] 3494 anthocyaninl
B3 2elli= ol HABo gt sheba] okalabA ¢l
Bzt gien @7bur) RizbllN ¥t AMEH
o] k2ol e 4 M AHITE Acanthopanax
divaricatus @] 3] R 299] J&-& stz &%
o} o} YoM secotriterpenoid glycosideE
2], 3% A0 2213 chiisanosideE ©)-43t
MTT assayoll 9 st d Ay € A=A 8L 8
3t F5 ¥ 238 QA7 Bz gt

Ay

X2 - 1988\ 71 #8olA Myt FUF &

A% Aoy T e 3 2kgat 23], Y 800gS &
42 3] A3

Alek S J19] - NokEe EEEOCZ stearic acid
methylester, palmitic acid fnethylester. oleic
acid methylester, linolenic acid methylester,
arachidonic acid methylester, behenic acid
methylester, margaric acid methylester, B-si-
tosterol, stigmasterol. campesterol, cholésterol.
d-sesamin®°] AMEEHIAOH 717]12E ultrospec
4050U0V(U.V.), Beckmann IR-20A(L.R.), JA-
SCO DIPO-140(polarimeter), Bruker AM-300
(NMR), JEOL JMN FX-100(NMR), Hewlett
Packard Model HP 5985(MS), JEOL JMS DX-
300(MS) ¥ PERKIN ELMER 900(G.C.)5& A}
B3t ZA3A

Soof i X #a] - 9 2kgd AAA 70%
MeOH(3Ix3)2 &M 714, F&3tn J4F
A#stgct. J4E Fol AYEHd MeOHAL
125 g& ¥k o] MeOHH A& Scheme I3 2]
| 2lsted Et,092 75 g BuOHY~ 18 g& A}
Et,094E Hexane : EtOAc(10: 1—1: 10)2 sil-
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A. divaricatus(stem barks 2kg)

70% MeOH(32x3)

MeOH ex. (125g)
suspended with H20
partioned with Et20
- Etg ex. (75g) H0 ‘layer
Hexane: EtOAc(10:1-+1:1)
silicagel colusn chromatography
Fr.{ SFA SIZB SJIC . SAD SlI SP‘IF SI‘EG
(6:1) (4:1) ‘ (3:1) (2:1)
piwaric acid sesamin lignan caffeic acid
(95mg) (85mg) copmpound ethylester
(21ng)
oleanolic acid
(35ug)
scheme 1V partioned with
BuOH
i 1
BuOH ex. {18g) HO layer
chloroforn:MeOH(10:1-1:5)
silicage! colusn
chromatography
rdm sk sk ke

(5:1)
eleutheroside E.
(85ag)

(1:1)

unknown glycoside

Scheme L Extraction and Isolation of compounds from stem barks of A. divaricatus.

icagel column chromatographydts Fr.SEA-
SEGE 2333z BuOH¥~E CHCl; : MeOH
(10:1—1:5)& silicagel column chromatogra-
phy3ld Fr. SBA-SBEZ 2ysqct

compound L, 11, IN9] €3] - Fr. SEB, Fr. SED %
Fr. SEF2 £v) Hexane:EtOAc (6:1),(4:1) %
3:1 8182 &% silicagel chromatogrophy3td com-
pound 1, II, 1lI8) 2774& AN2™ compound &
pet. Ether2 AMZAMsl] FAe| A42A4 95mge.
compound IIE MeOHEZ @A ste] Ao} Y 3AH
85 mg? 183 compound III= MeOHZE A3}
of wiagol MA4ZAA 35 mge YU

compound I — mp 164°C

Anal. Caled. for CoxHyO, : C. 79.40 H. 9.920

Found : C,79.42 H,10.00

(a}}¢=-120.6(c=1.34 CHCl,)

UVEOH nm: 237.5, 287.5
IRV cm™ 3390(0H), 2960(ali.CH). 1695

Vol. 40, No. 3, 1996

(CO), 1650(C=C). 1465(CH3). 998, 917(HC=
CH2), 865, 850(C=CH)

MS(m/z): 302(M"),
-COOH)

'H-NMR(300 MHz, CDCl;) 8ppm: 0.65(3H.s.
CH3-19), 0.99(3H. s .CH;-20), 1.25(3H. s. CH3-
17). 4.81(1H, dd. H-16 cis), 4.91(1H, dd. H-16
trans). 5.10(1H, s, H-14). 5.59(1H. dd. H-15)

BC-NMR(75 MHz, CDCI3) 3ppm: 13.7(C-20),
14.1(C-19), 24.0(C-6). 43.9(C-4), 50.4(C-5), 56.
1(C-9). 112.8(C-16), 127.9(C-14), 137.9(C-8).
147.2(C-15). 183.6(C-18)

compound II - mp 123~124°C

Anal. Caled for CxHs06: C.68.01: H.5.12

Found: C.68.36: H,5.28

(a)y=-68.1(c=1.34 CHCl,)

UVESH nm: 2375, 287.5

[BVKE cm ‘= 3.97(aro.CH), 2895(ali.CH), 1606,

287(M*-CHy). 257(M"
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Me COM
pimaric acid (CaH=O:)

Lignan comop.

sesamin (Callu0)) O

MMeQ

Glucosyl-O

(o]
elutheroside E.(C.H.Ou)

Fig. 1— Structures of compounds from A. divaricatus.

1467(aro.C=C). 1237, 1093(C-0-C)
‘H-NMR(300 MHz, CDCly) 8ppm: 3.01(2H, m,
H-1, 5), 3.83(2H, dd. H-4-8), 4.19(2H. m. H4,
8). 469(2H, d, H-2, 6), 5.93(4H, s, H-7, 7).
6.75(6H. m, H-2.3".6". 2. 3. 6"

MS(m/z): 354(M*). 336(M-H,0)

compound III - mp 310°C

Anal. Calcd for COHO5: C.78.39: H,10.41

Found: C. 78.31: H. 10.48

(a)¥=+83.3(c=0.6 CHCly)

UVEM nm: 207

IRK® cm™: 3442(0H), 2932(ali.CH), 1696,
1272(C0), 1375, 1385(CH,), 1461(CH2)

MS(m/z): 456(M"*), 438(M"* -H,0). 248(base
peak 100)

""H-NMR(300 MHz, CDCI3) 8ppm: 0.74(3H, q),

OMe

0.90(9H, m), 1.13(9H. s), 1.25, 1.30, 1.40, 1.59, 1.
71, 1.87(10XCHy), 5.28(1H., s, H-12)

compound IVQ| E2| - BuOH%2¢] Fr. SBBE
CHCl,; : MeOH(5: 1)9] $ulZ silicagel column
chromatography3ied =24& Ao MeOHZ A2
At WAge) JAAYE AU

mp 257~259°C

Anal. Calcd for C;,CHgOy4: C. 54.90, H, 6.20,

Found: C, 54.86, H, 6.26 25

(a)¥=-5.6(c=0 H,0)

UVEM nm; 234. 272

IRV cm™ 3379(0H), 2903(ali.CH). 1600,
1594, 1463(C=0C), 1235, 1066(C-O-), 812(phenyl
max ring)

MS(m/z): 7T42(M"), 418(M"-2glucose)

'H-NMR(100 MHz, DMSO-de) 8ppm: 3.19(2H,

J. Pharm. Soc. Korea
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Dried leaves of A. divaricatus{l.3kg)
1)extracted with HO for fhours
2)concantrated under vacuo

KO layer
l partitioned with Bult

l

BulH pert
QKL MeOH(10:1-1:5)
silicagel colusn chromatography

HO layer

compound V(150ng)
{chiisanoside)

Scheme II— Extraction and Isolation of compound V
from leaves of A. divaricatus.

m, H-1.5), 3.76(12H, s, 4XOCH,), 4.23(2H. m,
H-4, 8), 4.66(2H, m, H-2, 6), 4.87(8H. m. glc.H).
6.66(4H, s, aro.H)

“C-NMR(25 MHz, DMSO-dy) 8ppm: 54.1(C-1, 5),
56.8, 56.9(-OCHj). 70.3(glc.C-4), 71.8(C4., 8),
74.6(glc.C-5), 76.8(glc.C-3). 77.5(glec. C-5). 85.4
(C-2.6), 103.3(gle.C-1), 104.5(aro.C-6). 104.6(aro.
C-2), 134.3(aro. C-1), 137.5(aro.C-4), 152.7(aro.
C-5), 152.9(aro.C-3)

compound V| E2| - E3Ed2] BuOHEEE
CHCl;: MeOH(10: 1 —10: 5)8"&2 silicagel
column chromatographystd =248 o] MeOH
2 A7 o] 2y 24E At

mp 228°C

{a)¥=+17.7(c=1.69 MeOH)

IRVEE cm™: 3410(0H), 2980(CH), 1700(C=0),
1360(C=C), 1370(CH3), 1280(CO0). 1070 (gly-
cosidic CO)

MS(m/z): 954[M*), 792, 630, 484(M*-(2glc+
rha}l, 466(M*-HzO)

'H-NMR(100 MHz, DMSO-d¢) 8ppm: 0.7~1.5
(3H, 23, 24. 29, 30-CH3), 1.25~1.32(25, 26, 27-
CH,), 1.70~1.75(6,12,15,21-CH3), 2.70~3.00(glu-
cosyl proton). 4.30(7TH. rhamnosy! proton), 4.80
(glucosyl proton)

ool & 3 M2| - 23 800 g& AH3d 70%
MeOH(11x3)Z #8404 71¥ $&3ln Y4 ¥ o
H3Hch. A NE 2o} ZAFH3 MeOH 9 35
g2 YUt o] MeOHY L E schemellls} Zo) A
3le] 38 BuOHYAE 10% alcoholic KOHE 44]
ZF FFRAERA AT MeOHE ¢443)
AARE H,O 10 mIE 3 Et,02 v]ZFHE d 84

Vol. 40. No. 3, 1996

A. divaricatus(root barks 800g)
extracted with 70% MeOH

MeOH ox. (35¢)
suspended with He
partitioned with Et0

L
HeO layer
partioned with BuOH

Et:0 pert

BuOH part
treated with 10% alcoholc KOH
MeCH ex.
suspended ¥ith HeO
partioned with Et0

HO layer

Et;o‘ ex.
(aglycone part)
Hexane: Et0Ac(10:1—1:1)
silicagel column chromatography

Fr. I’lEA RLB nl:c ;';n
j2n [a:n
compound V1 unknown compound
Scheme Il — Extraction and Isolation of compounds
from root barks of A. divaricatus,

40 Jayer
(sugar part)

# Et;,092 2.3g& 4t Et,044E Hexane :
EtOAc(10 : 1—1: 1) 2 silicagel column chroma-
tography3t Fr.REA-REDE 2¢it}.

compound VI2| ®2| - Fr. REBE Hexane : E-
tOAc(2: )9 AL 2 silicagel column chro-
matography3te] W e] AA4AA S AUt

mp 310°C

(a)¥=+83.3(c=0.6 CHCl,)

IRVE® cm™: 3442(OH), 2932(CH). 1696(CO-),
1461(CHj). 1375, 1385(CHs)

MS(m/z): 456(M"), 438(M*~H,0)

'H-NMR(300 MHz. CDCly) oppm: 0.74(3H.d).
0.90(9H, m), 1.13(9H. s). 1.25, 1.30, 1.40, 1.59.1.
71, 1.87(10XCHy), 5.28(1H. s, H-12)

NSUMHT Q| sterol U XjYtlo| i -
scheme 19} Et,O9 2 & 10% alcoholic KOHZ 4+
32l HIAF BHEE 3l MeLOS
748kl 3FACIAl 24X XS sterolE se-
samin® ZZYEL AAt. EF scheme [VolA 2
AYEE 5% HSOAHe 2 Falsled 92 gyt
~+& methylationsted AHite) esterg ATt

Sterol & sesamin®| ¥4
234 2mgE AFIHA MeLO 5S5midl =34
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Et0 ex (25g)
l 10% alcohotic KOH
MeDH ex.
[ WO, Et0

e
I&len. HO

Et;0 part(sterol. sesamin)
Me£D, in ice box

crude crystal EL0 ex. (fotty acids) PPt

BED(Cae)s. MeOH
Gas Chrosatography fatty acid methylesters
Gas Chromatography

Scheme IV — Systematic separation of sterols, sesamin
and fatty acids from stem barks of A. di-
varicatus.

Table II— GLC. condition of sterols, sesamin and fat~
ty acid methlesters from stem barks of A.

divaricatus
. fatty acid
sterol, sesamin methylesters
column 2% QV-17 10% OV-17
(chromatesorb W. (Chromatosorb W.
80/100) 80/100)
detector FID FID
column temp. 250° 260°
oven temp. 280° 260°
injector temp. 280° 260°
carrier gas N, N2
attenuation x8 X 64
chart speed 0.5 cm/min 0.25 cm/min

Table 119) G.CZHA 22 gas chromatography 3}
dch ol ¥FEAZ sesamin, B-sitosterol, cho-
lesterol. stigmasterol, campesterol®! gas chro-
matograms 2 I retention time s v W3] T3

&t (Fig. 5)

Xjgpalel 83

Zt2F methylester 9 ZF 8584 2 mg¥< A
3led Me,CO®ll 3°]3 internal standard(el3} Int.
std. 2 883H)¢] 0.2% methyl margarate Im[E #H7}
8} Table I19] G.CZ7 22 gas chromatographyS
el o T AuHate] methylester 2 mge #3%
¥ Int.std. 1 mIE #7}sto gas chromatogram&

At

Chiisanoside2| S RHAUY U AIEFHAUY
AYUSE - 2 Y¥A A8 FEL AT 1.8~20

kgdl 7HEE AHgdlglon n¥A iR FEQ S F
FA 259 571 A AR A 237 48
#Ho] =8 NNFE 2312°ColN APL AAIERT
%98, 1-1210 leukemia cell line& ©|= National
Cancer Institute(NCD oA FFito} AH&3lt}

el Do ATAES Y - AF 1.8~
2.0kg? E7E cervical dislocationo] 213t XA}
A7l g Al RES A AFE FEHAT AF
g F3te] 21g3 A (phosphate buffered saline.
pH 74& FYstq AAF & DME/Fp(1:1)
mediume = 23] AHIHAG. 0.5% A3 £
(iron oxide) & FY3lx AxATHE vte)sie] DME/
Fi(pH 7.4) medium°] ¥< ¥ Dounce homo-
genizer type B pestle AH8-3l4 homogenizeA|7]
2th. HomogenateZ 253 um filtere $3A)7) 1 83
um filterel 2o}l Ax@3} AF7HE DME/Fp
medium®] &3 3 AFFAlE magnetic stirrerE
AHg-3tdd A At 2 AFE soybean trypsin in-
hibitor(0.025%)9} collagenase(0.125 mg/m) & %
o] AgdA 287} incubation® ¥ insulin(5ug/
mi), transferrin(5ug/ml) ¥ hydrocortisone(5x
10 M) H7}s DME/F, mediumel ¥-§-47]0] ¢
AN FPFAel FEFSHL CO, incubatorolr
3T°CE 253 visigich,

2l A8 - 1-1210 leukemia cell® 2tz 96
well titer platedll 10°cell/welle] 28 AojF %
37°C, 5% COQ, incubatorolA] 3027 WAl ¥ 7
g 500 uM, 50uM % 5uMe) Fxrt HEE 7}
wellol ‘FolF1 48A12F S wjFBISIE}. vl Yol
5 mg/mIEE2) MTTEY 0.05 mi% & 715t 4AH
HgE ¥ 354E AAs DMSO 0.05 mi€ 713}
o AAEE L3417 2 ELISA LEADERZ 630
nmolA FFEE FHsGEY. fudERE FYS 5
9] gtA cisplating AHE3IA T AAlgle] FUT
ZAslNA Wi AEFE ETeR sged g
9] A& el et FABY(%)E T8t

ot (%) =(1- o3 FIE
g (%) =1 :Hze—za}g%z)xm

MEARMUY - U3 ST 7Y 29ARS 4
HHEE ARG et BAUY A A
MTT assayell F3l 4¥S QAo 4§ A
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Meztge A8 % ggan 257

Table IIl1 — Antitumor activities of chiisanoside on the
1.-1210 leukemia cells

Table IV — Cytotoxic activities of chiisanoside on the
proximal tubele cells of rabbit kidney

Samples Concentration(uM) Cytotoxicity Index(%) Sample Concentration(uM) Cytotoxicity Index(%)
5 47.1+£2.38 5 21.1%+2.79
Cisplatin 50 70.2%1.39 Cisplatin 50 87.91+0.44
500 92.7+1.10 500 92.6x+0.13
5 27.0+5.38 5 6.3+1.99
Chiisanoside 50 44.9+5.56 Chiisanoside 50 8.7+2.82
500 60.8+5.10 500 14.0+£1.31

249 o3 AX54E BP3A-

dodsl $3E o0

Cytotoxicity Index(%) = (1 - NEze FA%

dat 3 D@

Chiisanoside@] 8& 1} Q! AN

HABY - MTT assay ol 23t chi-
isanoside®] cancer celld] e FLEH L HES 2
3}E Table 94 YJeRicl. 1-1210 leukemia cell®l
i3] chiisanoside % cisplatin®} F71x Z# 2%
500 uM. 50 uM., 5uM} FxoAd A& HABA
1=

500 uM9] FEo1A cisplatin®l 92.7%9] 3t
& vJebd v chiisanoside® 60.8%2] HlRA &
24& JeERIY 28 F56A cisplatin® o 8
AL GAT 57} orATE A BA L FolATt

ENel DM@ ATAMIEO Cfst ASM -
MTT assayiol &3t E7]19] 29M= AAAT
o thg S48 Table IVel YERAATH

500 uMel EZ=oA cisplatin®] Cytotoxicity
Index”} 92.6%% WHH chiisanoside®] S43AEE
14.0%2 AA3) ¥etoni 50 uM3} 5 uMe F=elA
% chiisanoside 22} 8.7% %} 6.3% % cisplating]
87.9%%} 21.1%9) w3t A3 Y& +X& el
Rt

compound I — mp 163~164°C2] F42] IA2EA
22 TLCE AT 10% HSO,Z A Z&ul o
HAoltt. IR spectrum”Zd-$- 3390 cm™eliA OH,
1695 cm el A} COOH} F<5=th7} Vbt oo & 998,
917 cm™9l4] monosubstituted doble bond, 865.
850 cm ol A trisubstituted double bondell & ¥
)2 B39 1450 cm N A cycloalkaned] &%
e #BRslgd. 1H-NMR spectrum® 8 0.65,

Vol. 40. No. 3, 1996

Table V— “C-NMR values of various pimaradiens

chemical shifts (ppm)

rbo pimaric _

Cfaqo' acid from co;n ggund isopimaric sal.ldra(.:o

Aralia _from acid pimaric
. A. divaricatus acid
C-1 38.6 38.5 39.2 38.4
2 18.5 19.1 179 18.3
3 37.5 36.3 37.23 371
4 47.6 43.9 46.4 47.2
5 49.1 50.4 454 48.7
6 25.5 24.0 25.7 24.9
7 35.8 35.7 121.5 35.5
8 138.5 137.9 136.0 136.2
9 51.9 56.1 52.4 50.7
10 38.1 37.9 35.5 37.8
11 19.5 19.5 20.5 18.8
12 36.0 341 36.0 34.6
13 39.0 39.1 375 37.4
14 1282 127.9 46.5 129.3
15 147.8 147.2 150.7 149.0
16 1132 112.8 109.7 110.5
17 29.9 29.6 21.9 26.2
18 185.7 193.6 183.9 185.3
19 17.6 14.1 17.5 16.8
20 15.4 13.7 15.7 15.3

0.99. 1.2501A 3709 tertiary methyl proton sig-
nal®} & 5100014 trisubstituted olefin®l <%
broad singlet& ## & 4 AN & 4.81. 4.91,
5.59] ueRdt dde 22t monosubstituted doble
bondefl 71¢13k= 53 %<1 ABXAS] peak pattemns
Al A8 8 12,1804 carboxyl”) 2l singlet® #&35}
Ak “C-NMROIA carbon 2078¢} diterpeoidd-&
& F AU chemical shift25E pmaradiene
typel & FAP o olFAF ] HAE I3l ¥
&) Table III9] vebd e} Zo] isopimaric acids
sandracopimaric acid®] chemical shift& v 3 2
7} double bond®] HAE 8(14)2 F4E + AUt
MS spectrum”-$ MS fragmentationolA m/z
23459 fragment ion peak® I + A7)
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Table VI— “C-NMR chemical shift of chiisanoside

Aglycone moiety Sugar moiety
carbon Ppm 280-sugar carbon ppm
Cc-1 5.1 Gle inner 1 95.9
Cc-2 394 ' 2 74.6
C-3 173.6 3 79.3
Cc4 148.7 4 70.9
C-5 50.4 5 79.2
C6 25.8 6 69.9
C-7 34.2
Cc-8 42.4
C-9 58.0
C-10 48
C-11 71.2 Gle outer 1 105.4
Cc-12 328 2 77.1
C-13 359 3 71.5
C-14 428 4 794
C-15 31.5 5 8.5
C-16 33.0 6 62.0
C-17 514
C-18 48.2
C-19 50.4
C-20 151.1 1 103.3
C-21 30.2 Rha terminal 2 73.2
C-22 374 3 73.2
Cc-23 1146 4 4.4
C-24 24.1 5 70.0
C-25 19.0 6 19.7
C-26 18.6
c-27 14.5
C-28 175.6
C-29 19.7
C-30 111.3

sa3zsazcwn

double bond®] $XE 8(14)= F3F + YUl
MS spectrum7-$ MS fragmentationol*l m/z
302°14 molecular ion peak® #AFFPOo™ retro
Diels-Alder®3fell 71913 m/z 23452 frag-
ment ion peak& 3 & 4 U719l double bond
o] A8 8(19)2 &3Y & Ut 2gu 34 7]A)
¥ pimaric acid®] A%t spectra data®} v]@a] 2
AR5} e R ent-pamara-8(14). 15 diene-18
oic acid(Pimaric acid)2 5334} (Fig. 2)
compound II - m.p 123~124°C¢l WAle] HArZ
Jo2S8hCl, Aldel o pHoz Wsu UV
lamp 365 nmold A& vehlin) 10% H,SOA
o2 WAl Bk S EllE 202 Bol lignan
A 222 3330} IR spectrum® 3079 cm 14
romatic ring2} C-H. 2895 cm™o} A} aliphatic®) C-
H. 1606 cm oA aromatic ring®} C=C, 10933
1237904 aryl akkyl ether®] C-O-Ce} E4U18 @
A7l lignadl AFEZ FHsQY}H 'H-NMR

3242.6)

PN 1] 12315.3)

\gi,,, + (j J

t211100)

"'"’ H mm »

Fig. 2—MS spectrum & MS fragmentation of pimaric
acid.
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Fig. 3— MS spectrum & MS fragmentation of d-sesamin.

spectrumolA & 593 ppm¢2 singlet® methy-
lenedioxyphenyl”1& 712 3§t & 4= 9l A
22 -0-CHy0O-9 singlet® methylenedioxy-

]. Pharm. Soc. Korea



et 4¥ R gdas 259

Table VII— 'H-NMR values of eleutheroside E. compared with various lignan compounds

substance form 1-H. 5-H 2-H. 6-H - 4-H, 8-H
eleuthoeoside E - 3.19 4.67 4.20~4.32
lirioresinol B 1lb 311 473dJ=4) 4.15~4, 4.5m (2H), 390~4.04 m (2H)
lirioresinol A b 29, 33 4.824d(J=5 4.08 m (1H), 3.88 m (2H)
4.41 4(J=17.5) 3.2~5m (1H)
lirioresinol dimethylether Ia 3.25 498 (J=5) 3.63m (2H). 3.72m (2H)
eudesmin e 315 473 d (J=4) 42~4.4m (2H), 3.8~4.0 m(2H)
epieudesmin 1Ic 29 33 485d(J=55 4.1~44m (1H) 3.7~3.9m (2H)
4.45 (J-7) 3.87~3.90m (1H)
dieudesmin Ic 3.15 4904 (J=5 3.65~4.0m (2H), 3.3~3.65m (2H)
a : Ar=34,5 -trimethoxyphenyl m/? A OD O . um o
b : Ar=t-hydroxy-3. 5-dimthoxphenyl S ) { ;_z
C : Ar=3,4-dimethoxyphenyl o
Ar 6

Table VIII— "C-NMR values of various furofuranlignans

substance from 2-C/6C -C/5-C 4-C/8-C C-I equ./C-1”
cudesmin IIla 85.77 54.31 71.72 131.411
cpieudesmin Ila 87.53/81.96 54.44/50.11 70.92/69.64 133.51/130.8
diaenddesmin’ Ia 83.96 49.49 68.75 131.38
sesamin IIb 85.61 54.24 71.55 134.93
cpiscsamin Ib 87.71/82.11 54.76/50.26 71.84/69.70 135.63/132.65
yangambin 1IIc 8591 54.37 71.96 136.64
pinoresinol I11d 85.7 53.7 71.31 132.0
eleutheroside E Ile 85.1 53.6 714 134.1
a : Ar=veratryl- o’ e’ a
b : Ar=piperonyl- - } i § - g
¢ Ar=3, 4, 5-trimethoxy phenyl- H‘“ " e
d : Ar=guajacyl o o
e : Ar-4-glucopyranosylsyringyl- ) (0 (m

phenyl7]& 7} 3§EolA B £ & o2 -O-
CH,-0-9] signalel™ 8 6.75 ppm®| multiplet- 27}
9] benzene ringdl 2% signalel® 8§ 3.01 ppm<]
multiplet2 dioxybicyclo octane] 1,5-H, & 3.83
ppm¢] dds} 8 4.19 ppm®] Multiplet2 4-H, 8-H,
3 4.69 ppm2 doublet2 2, 6-H9) signalolt}. MS
spectrum@lA] m/z 3542] molecular ion peak$t m/
z 121°} methylenedioxyphenyl®] fragment ion
peakE #&slgth. ol49 Alut spectra data 9 A-
canthopanax sessiliflorumoll A H8] ¥1¥ d-se-
samin®] data’} YAt on FFEFR] EEAPZ
B} A 9o compound I
samin® & 439 (Fig. 3)
Compound [II*= mp 310°#9 e Roat Ao
Lieberman-Burchard ¥H&ollX %4e] IR spec-
trum®] 3442 cm™A hydroxy71®} &<, 2932cm’
ol alphatic C-H&%. 1696cm™9F 1272 cm™'9
carboxyl”’] CO &5 5& @3¢l oo 1461 cm ol A

-ge—
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CH,, 1375, 1385 cm 5914 methyl& &1& & Q)
t}. 'H-NMR spectrumolA 0.74 ppm, 0.90 ppm,
0.92 ppm, 1.17 ppmlA 7709] methyl signald}
5.28 ppm®lA] trisubstituted olefinol €%} broad
o 2-) 1A
1.25ppm. 1.59ppm. 1.71 ppm, 1.87 ppmSolA
methylene signalg #2113tk MS spectrum¥}
MS fragmentationoll 4l 456(m/z)¢] molecular ion
peakE uvelden C-ringel /H¥€ m/z 189, 203,
20789 fragmentation pattern®® 2 $AE
12(13) 2.2 AR}

Compound IIIE spectral datast EFF 3 E§A
Y A3 A4 2487t YU L2 E triterpened] oleanol-
ic acid2 AR}

compound IV - m.p 257~259°CQ] HAe] Y474
Ao 2 ShClAlol &3] 24102 W33 maule?t
4 2 anthronedtgol 55 A2 =2 lignani 2
2 4 4 Atk IR spectrum® 3379 cm oA aro-

singlet, 3.19 ppm2] hydroxy signalg
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Fig. 4 —MS spectrum & MS fragmentation of eleu-
theroside E.

matic C=C, 1235 cm™$} 1066 cm o4 CO, 815
em 'l phenyl ringsel ¥TUlS BASIAI
lignan7l 3¢EYE F4 & 5 2y 'H-NMR
spectrum®] & 3.19 ppmeilAl 1, 5-H, & 3.76¢l14 47}
¢} methoxyl signal, 8 4.233} 4.32004 3, 8-H, 8 4.
669141 2, 6-H, 8 6.66°] 4719 singlet2 2712] ben-
zene ring9 signalelth. PC-NMR spectrum<
34789} carbon peak™iA! 17782} carbon peakE v+
Bl H28 Hol equatorial-axial®] unsym-
metrical configuration® o}{#  Table IVS} VeilA
BEvlke}l Zo] o3 isomer type?) lignan¥} chem-
ical shiftE w®lzs] £ A7} diequatorial confi-
2 4 Atk MS spectrum¥} MS
fragmentation®| A} molecular ion peakE &1& 4
= gllout aglycone®] ion peakq! m/z 418& & &
A2 aryl substituted®l £43<] fragmentation
patterng YEMN L I pattern®] d-sesamin® &
Algict ojatel Alutel spectra datast F#el) »ialg
Rt Yxjslg oo BE eleutheroside E.¢ E8A18
A 1A} flE Ae2 Hol compound IVE

gulationy &

SAMFLE

1 palimitic. acid methybnsree 5

2t st
an

STANDARD

1.myrishic acid methylester
2. palmitic cirl mathylester
Jint std e

A steatic 1cn| me'hyk«er

Wl methylester
oy 1

S
methy y'vsl rr

A machidic aciel
methylestee

§ heheoic acid methybester

5. linolenic acid methylester
6. machidic acid methylester
7 hehenic acid methylester

Fig. §— Gas Chromatogram of fatty acid methylesters
** int, std. margaric acid methylester.

eleutheroside E.((-) syringaresinol-diglucose)=
FAEAHA}. (Fig. 4)

sterol 9 sesamin - ¥F sesamin, campesterol,
stigmasterol ¥ beta-sitosterols# 223 sterol
alc sesaming G.CE 248t §7AIZH(retention
time)$ ¥ £43}9& o sesamin 10.05, cam-
pesterol2 22.07. stigmasterol& 2442 1@|x B-
sitosterol 27.122 Yehgdt).

Fatty acid - Fig. 5o 239} o] standarde)
77} peak % sample?] peak: 67} myristic acid
methylester$} int.std.¢l margaric acid methy-
lester& A2]& palmitic acid methylester, stearic
acid methylester, linolenic acid methylester, ara~
chidic acid methylester, behenic acid methy-
lestersol $#5o] = Aog 3% 4= g, 18
1 o] gas chromatogram®lA oleic acid methy-
lester®] peak:: stearic acid methylester?] peak$}
FExe] #2271 Brtedley Az gas chro-
matogramellA] Zel¥ peakE #FAY F Ut
stearic acid methylester®) rt.:= 4.03, oleic acid
methylester9] rt.+= 41803t}

i B

A g T Acanthopanax  divaricatus
Seem.8) 29, #32) 4% % Us) 4R o] TR
21 chiisanoside®] Y8 A¥g A5 g4 ¢
< AES It
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1) 3 Et,0920lA diterpenoidAl Z&¢]8 m.
p. 164°C¢! pimaric acid(CxHy0)E @8 3alth

2) 9 Et,04244 lignand 23°]8 m.p.
123~124°C?] d-sesamin(CyH,i0¢) & B2l 3Tt

3) 3 Et,0¥42dA triterpenociddl saponin®]
% m.p. 310°C%! oleanolic acid(CsHgO:)S ©alst
et

4) <3 BuOH¥ 29| A lignan glycosideo]™ m.
P. 257~259°C¢! eleutheroside E.(C3HugOwE &
At

5) 39| sterol®] =4 beta-sitosterol, stig-
masterol, campesterols°|® lignanAl E32! se-
samin® 333t}

6) =99 xdgire] AL B¥ Ao R dlic
acid linolenic acid Zi2l3t XA O 2 stearic
acid. palmitic acid, arachidonic acid 1&lx
behenic acid%-& F333t}.

7 deollA 238 compound IVR V& 3, 4-seco-
triterpene 1™ m.p. 228°C%! chiisanoside® $3
3t

8) MTT assay®ll 9|3 3@ L AsA449E5
chisanoside®) #¥AM= cisplatindd vld =3
A MEAA A cisplatindl] vl FA3) @
< FX& Y o] FF o B2 T8 T3 AFE
FetAZ s & 7117} ok Abei .

£ =T 199, 6. Aoty d7a Al 9f
&t AL
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