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10-Acetyl panaxytriol, A new cytotoxic polyacetylene
from Panax ginseng

Shin [l Kim, You Hui Lee and Kyu Sang Kang
Korea Ginseng and Tobacco Research Institute, Daejeon 302-345, Korea

Abstract— A new polyacetylene compound which has strong cytotoxic activity against L1210 cell,
was isolated from Korean ginseng roots. The structure was determined to be heptadeca-1-ene-4,6-diyne-
3,9-diol-10-acetate (10-acetyl panaxytriol, EDsy = 1.2 xg/ml). The cytotoxicities of this compound and
acetyl panaxydol lower than their starting substances, panaxytriol and panaxydol. The presence of one
for the decreases in the cytotoxicities.

KeywordsClpolyacetylene compound, cytotoxicity L1210 cell, penax ginseng isolation, 10-acetyl panax-
ytriol.
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of AlzEAfo] glge] T ®Euslglet, Katano
5292 panaxytriol o] HEFo] M ZZA oA
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UV:Pye Unicam Model PU8800 Spectro-
photometer
IR:Perkin-Elmer Model
photometer
GC/MS:Varian Model MAT 212 GC/MS
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Spectrometer
HPLC:Waters Model 244 Equipped with
Model 6000 Pump

1H- and *C-NMR:Bruker AM300 TMS
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L1210 AZe] fFRIuioF 2 ofol] h 2322
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FezAL o3 Ao

Column:Allteck-NH, (10mm X 30cm)

Solvent system:hexane/isopropyl alcohol(3:1)

Flow rate:3m//min

Detector:UV 254nm

Compound 8(10-acetyl panaxytriol)—=]3l4
o] oA, UV(AE%nm) 228, 240, 253. IR (umay,
cm™Y); 3400(0H), 1735(C=0), 2260(C=C(),
1640(C=C). '"H-NMR(CDCl,, 8ppm);5.95(ddd, 16,
10, 5Hz, C-2), 5.45(dd, 16, 2, 1Hz, C-1a), 5.25(ddd,
10, 2, 1Hz, C-1b), 4.92(br, C-10), 4.90(br, C-3), 3.
85(br, C-9), 2.58(dd, 16, 5Hz, C-8a), 2.50(dd, 16,
7Hz, C-8b), 2.12(s, C-COCHj;), 0.89(t, C-17). MS
m/z{rel %);149(100), 167(45), 57(38), 280(26),
71(26), 113(15), 207(6).
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-acety]l panaxytriol 200mg-S W vk Feka
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A3 ARk, wRS-E g anbslHA] R Wk
g}, whS-E3HEo] Ae-E 5m/E 7heteh. ethyl
ether 5m/ 2 33 F%3t1 Na,SO,& &4 o
% ethyl ether & ¥¥ ®Rulch, A{ES T4HEA
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ol#ldt AMIEL 'H-NMR spectrum (Fig. 1)
oA Bold 4 ek, 3 89 'H-NMR sp-
ectrum-& Fig, 1-c9} 2}, ==tk allyl alcohol
proton 2] chemical shift & panaxytriol (Fig.1
-a)3} wkx7iKE 5,90(ddd, C-2), 5.45(ddd,
C-1a), 5.25(ddd, C-1b), 4,90(broad, C-3)°|
3k, 4,90ppm & doublet 9} 4, 92 ppm 9] sextet
(C-10)= A2 FE=lo] multiplet 2.2 Ve &
o]Z9] wH& 209 protonol sHFHct F,
panaxytriol 2} 104 g49] hydroxy 7} acetyl 3}
Ho 24 C109 protone] ¢k 1,3ppm A= low
field o2 ol 53aS 44 & + U 2.45
-2, 60ppm ¢] multiplet &2 (8 &= F proton
o] A7\ RellA BUF Aol U WS 4
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Fig 1—300MHz H-NMR spectrum of panaxytriol(3), panaxy trioltriacetate(9) and 10-acetyl panaxytriol(8).
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%4 4 9dvh, ©|Z-2 panaxydol ® butyleneoxide

protons (-CH,-CH-CH-CH,-)°] °|¢} & 37¢
vreb e, panax;%f)l chlorohydrine®e] 1} &2
(8)% acetylation(Fig. 1-b) 3o 2= velyict,
ol F-2AA|7} epoxy St acetyl 3 oz ¥
ooz AAE Al 7] wiiolst AZH,
3.85ppm 2] C9 proton°ol F %9 protonH
coupling sted sextet & “Ebt 33, 2, 10ppm <
singlet & acetyl 7]o]l 2J3F Zlolo], = ol9lg
pattern-> panaxytriol & 72} Zt}
Panaxytriol |}  10-acetyl panaxytriol 9]

Table I—13C-NMR data(ppm) for 10-Acetyl panaxytriol

®:R=H, X = CH CH )panaxytrlol 3;R=H,

OH OAC
X= CH C )and Acetyl panaxydol (5;R=Ac,
OH OH
-CH-CH-, .
X = \O/ )‘ in CDCls.
1 3 8
CH, = CH-(':H-(C = 0)-CH(X)-C7H 5
OR
Carbon No. 8 3‘ 5
1 117.0 117.1 119.5
2 136.0 136.0 132.1
3 63.3 63.3 64.4
4 75.4 74.8 714
5 70.4 70.8 —
6 65.8 — —
7 76.6 — —
8 25.0 24.9 19.4
9 73.6 72.1 53.5
10 74.9 73.1 56.9
11 31.7 31.8 27.5
12 25.2 25.6 26.4
13 29.3 29.5 294
14 29.1 29.2 29.1
15 30.3 334 31.7
16 22.6 22.6 22.6
17 14.0 14.1 14.1
Acetyl
C=0 171.0 — 169.4
-CH,4 21.0 - 20.9
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hydroxy 7|3 =% acetyl 3} 3o 24 AdH F
=7 (9)¢ 'H-NMR spectrum -2 Fig, 1-b ¢} #
o] F zkolr} 5 92ppm 2| peak £ C3 proton ©]
acetylation ol ¢3sted F 1, Oppm AE 5, 10ppm
9] peak = 9, 10 49 protonEo| A= <lA
gk acetyl”7]el 9jste]l 1,3-1.4ppm AE low
field %o 2 shift d A & F A

=3t acetyl 3k €1 o] & £2& HPLCE +Hlx
gt A3} 22 retention timeoll4 2ld 4 93l
t}(Column ; Allteck-NH,, Solvent ; Hexane/
Isopropyl alcohol, 3:1, Detector;, UV 254
nm), 3C-NMR spectrum |4 £X=Z<l chemi-
cal shift+ o]
panaxydol 2 H|
(Table 1),

113.0(C,) 2 136.0(C,)ppm & peak + HHA
¢l terminal vinylell 93&F o= 73,63 74.9ppm
2 Gt Cio® hydroxy groupol 23 Ze|t},
171,02 21, Oppm 2 27+ acety group 8 C=0
9} -CHeoll sjwdst Zeold, o9 wliw
panaxytriol # acetyl panaxydol ¢ &% ehio}
7-1_&:;] 71-0 g oL f—r_ olo-h-q, _‘?a_.zl 84 EI mass
spectrum 2 #323 723 parent peak + veht
A ¢koko 1} CH,= CH"SH (C=C),-CH;- BH-
(149m/z) 7} base peak = YElFo 2 A acetyl 7]
7F Co2} CioTd Cyooll HATHE & 471 Uit

olAke] ZAzz A o] &4 (8)°] heptadeca-1
-ene-4, 6-diyne-3, 9-diol-10-acetate (10-acetyl
jlo]%L 4’-'_ o]oir,]_ o] _‘?E_xlg
sz HEE3) wlashd Table

£4-S panaxytriol # acetyl
sto 24 ¥ & g9t

panaxytriol) %
EDg w5 ©iv]

11 9} 7},
In vitro A3A L1210 A Zel o3l AL ER]
< 3w QlAtollA HE]H polyacetylene Al 7}

methyl CCNU(EDso=1.7-7. Tug/mi)el] ¥]spd
s et AZEAC] Y-S & 5 Yo o] F
o4 panaxydol ©] ©+& polyacetylene 33&x
o} oF 10-40u) 743k Hoe=m el o] g A%
=42 polyacetylene Al 3}13teo] TzAq EA
Z, l-heptene-4, 6-diyne-3-0l 8] 7| 243} |
T2H BolAel g7t AL ofn] d=iAl wl Q)
o}, 2 a2y} panaxydol 3+ panaxytriol ol 3ht
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Table II—Polyacetylene compounds in Panax ginseng

root and their EDsgq values on L1210 cell.

n-C7H5-(XHC = C)yCH-CH = CH,

OR
EDg,
Compounds R X)
(ug/m))
Panaxydol (1) H -CQ-;H-CHZ 0.03
Panaxynol (2) H -CH=CH-CH, 0.38
Panaxytriol (3) H -CH-CH-CH, 0.42
OH OH
Heptadeca-1,8-t- H (IJHCH =CH- 0.30
dien-4,6-diyn- OH
3,10-diol (4)
Acetyl panaxydol (5) COCHj3 -CE-(}H-CHZ 0.52
4]
Panaxydol chlor- H -(IIH-(EH-CHZ 0.50
hydrin (6) Cl OH
10-acetyl H -slH-CH-CHz 1.20
panaxytriol (8) OCOCH4
Tetradeca- H-(C EC)Z-CHZ-('IH-(IJH-(CH)G-CH =CH,
13-en-1,3-diyn-6,7- OH OH 11.0

diol (panaxyne) (7)

9] acetyl 7|7} =ql®egA o F4Jo| 15-254] 3
= Zradoe AM-L polyacetylene 3EE9 7
HEE AZEAo] g AAE zeigiebd Za)g)
= Apoltt,

= ¥
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