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Abstract : Some polyacetylenes were isolated from the rhizome of Korean red ginseng through re-
peated column chromatogrphy, and identified as 3-hydroxy-1,9-heptadecadiene-4,6-diyne{panaxynol),

9,10-epoxy-3-hydroxy-1-heptadecene-4,6-diyne(panaxydol),

diyne(panaxytriol),

chemical methods.
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chloro-3,9-dihydroxy-1-heptadecene-4,6-diyne(panaxydol chlorohydrine)

3,9,10-trihydroxy-1-heptadecene-4.6-
A) and 10-
spectral

by several and
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=342 Fisher-John Apparatus® AH-8lo] &3]
stod, wlRAsiedc), 'H-(400 MHz) % “C-NMR
(100 MHz)-2 Bruker Model AMX 400.2.2 &#3}
%151, EI-MS+ Varian Mat 212MSZ &3 sisic),
Optical rotation> JASCO, DIP-3702 27 s}lar,
IR-2 Perkin-Elmer Model 599B% 23] 3}t

4. FE Y 22|
FAF o F PH(25kg)S 80% 844 MeOH(4
ARellA 23] FFstm 7kt 53k Ao

O

L)
3l 258 n-hexane, EtOAc, #-BuOHE £33 0.
2 B3 3w FFste] 7+ 4o 238 18g, 23g ¥
212 g& ¥%vt n-Hexane ¥3(18 g) 2.2 % sil-
ica gel column chromatography(CHCl,-MeOH, #n-
BuOH-EtOAc, #-hexane-EtOAc)E 4hE3}o]
panaxynol(1, 1.25g), panaxydol(2, 1.63g)2 +#&]
dldel. EtOAc #3(23g)o &
column chromatography(CHCl,-MeOH, #-hexane-
EtOAc)E "h&-3le] panaxynol(1, 159 mg), panax-
ydol(2, 229 mg),
senoyne A(4, 82 mg) ¥ panaxydol chlorohydrine
(5, 144 mg)-& #2i3iedch

Panaxynol® (1) : colorless oil; [at], —24.4° (¢c=
1.2, CHCL); EI-MS (m/2): 244 [M]*; IR v (CHCI,
cm ') 1 3410, 2930, 2260, 2240, 1630; “C- and '‘H-
NMR : Table 1 and 2.

Panaxydol” (2) : colorless oil; [a], -20.6" (c=1.91,
CHCLy); EI-MS (m/z): 260 [M]7; IR v (CHCL, cm V)
1 3458, 2937, 2260, 2165, 1630; “C- and 'H-NMR :
Table 1 and 2.

Panaxytriol” (3) : colorless needles(H.0); mp.
70~72C; [e)y —13.9° (¢=1.50, MeOH); EI-MS
(m/z): 278 [M]5 IR v (KBr, cm "): 3350, 2925,
2860, 2257, 1628; “C- and 'H-NMR: Table 1 and 2.

Ginsenoyne A” (4) : colorless oil; [a], - 123.9°
(c=15, CHCL); EI-MS (m/z): 258 [M]% IR v
(CHCl,, cm ') 3440, 2944, 2257, 1637; “C- and
'H-NMR: Table 1 and 2.

Panaxydol chlorohydrine' (5): colorless oil; [ot],,
-5.4° (¢=1.2, CHCL); EI-MS (w/z): 296 [M]5
IR v (CHCL, cm ): 3610, 3420, 2937, 2870, 2271;
1635, “C- and 'H-NMR: Table 1 and 2.
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Compound 5(10 mg)-S pyridine(3 ml)el =591 ¥
acetic anhydride(3ml)E W ystellA] 2s}slaic)
AZoA 15417F Al &, whg-olel] wivgaee}
EtOAcE 7het #ull FZatqlch /7158 5%
HCL, 23t 3 2 o2 22 Ao, MgSO,
& o3kstar ARk FEskedch
HE-8-E-2- silica gel column chromatography(n-hex-
ane-EtOAc =4: 13l AHAE ol H3E Sa
(5.9 mg)& Atk

5a : colorless oil; {a], —3.1° (¢=0.5, CHCL); IR
v (CHCl, cm '): 2937, 2860, 2265, 1750, 1640; 'H-
and "C-NMR : Tables 1 and 2.
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33HE 18 F4 ol dofxleny, IR(CHCL)
spectrum 2 %€ FAZ[ (3410 cm ), &Y 3272
gH(2260, 2240 cm ) *H 257431630 cm )] EA)
7} A= geh. 'TH-NMR(400 MHz, CDCl,, Table 2)
ol sl E vinyl719] EAA < signalld 5.93(1H,
ddd, /=17.1, 10.9, 5.2 Hz), 5.46(1H, ddd, /=17.1,
1.3, 1.3 Hz), 5.23(1H, ddd, /=10.9, 1.3, 1.3 Hz)] ¥
12} 9148 oxy-methine 49 signal(6 4.91, 1H,
d, /=5.2 Hz)°] &Z&= e}, gl obE 1449] o)54
g[8 5.51(1H, dtt, /=10.6, 6.9, 1.5 Hz), 5.37(1H,
dtt, /=10.6, 6.8, 1.5Hz) |3} o3t A& 2709
methylene [ 3.03(2H, dd, J=6.8, 1.5Hz),
2.02(2H, ddt, /=6.9, 1.5, 7.0 Hz)|9] &7} &lx]
9o, #& methylene (8 1.27-1.39) ¥ =gt
methyl(3 0.88, 3H, t, /=6.8)2] EAc gl= i},
“C-NMR(100 MHz, CDCl,, Table 1)oll ¢lej4] 47}
2] 458471 80.19, 74.19, 71.21, 63.97 ppmel|A] 3+
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Fig. 1. Some polyacetylenes isolated from the

rhizome of Korean red ginseng.
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frefEk 2702] methine ¥4-(8 121.87, 133.03) sig-
nale] &=k =3, 17019 oxy-methine ¥4
(8 63.44), 1702] methyl (8 14.07) @ 7712] methy-
lene ¥F4 signal(8 17.63, 22.61, 27.14, 29.11, 29.14,
29.18, 31.78)e] A& sict mebal Sgte 12 2%
2] allyl alcohol®} 3523HS 2+ w1709 &
2ot el gtEz BwEgen, EI-MSEYE
A" 222HM 244)7F “C-NMR®|  chemical
shift3 A48) RAlte=s 1 7522 3-hydroxy-
1,9-heptadecadiene-4,6-diyne(panaxynol) 2.2 %]
stedel. olw) C-9,10 olFAFe] ATHEE H-
NMRoll ¢lei4)2] H-92} H-10 signalZte] coupling
constnat(10.6 Hz) 256 cis2 #H4 =i ch(Fig. 1).
s 2(54 oi)= IR spectrumAtelld] ZElobA]
Al shghEe] BAAQl F13458(54H71), 2260(-%
o 35743, 1630(F9 23743 om E 2AFH
). “C-NMR(100 MHz, CDCl, Table 1)oll 21ei4]
B 17709] signale] &gl 21 Folle= 1709
vinylZ]el4} #5203} olefinic methylene(d 116.76) 2
olefinic methine(8 135.97), 2:32] AFA gl f

Table 1. “C-NMR data of some polyacetylenes isolated from the rhizome of Korean red ginseng (100 MHz)*

C-No Panaxyno (1) Panaxydol (2) Panaxytriol (3) Gm;er(l‘(‘)g'ne chlolr)(?}rll;()i?i(rllzl (5) Sa
1 116.99 116.76 115.50 117.06 117.20 119.65
2 136.08 135.97 136.86 135.95 135.91 132.01
3 63.44 63.07 62.32 63.34 63.42 64.44
4 74.19 75.07 75.44 74.95 74.90 76.17
5 71.21 70.38 69.85 70.69 70.78 71.52
6 63.97 66.23 65.77 66.27 66.62 66.61
7 80.19 76.29 78.14 76.53 77.10 76.93
8 17.63 19.20 25.47 19.35 25.71 22.65
9 121.87 54.31 71.76 54.27 72.03 71.30
10 133.03 57.01 72.23 56.92 66.77 72.46
11 27.14 27.28 33.32 27.37 34.79 34.38
12 29.18" 26.28 24.57 26.23 26.62 26.46
13 29.14" 29.25° 29.27" 28.84" 29.06° 29.03°
14 29.11° 29.02 28.89 28.69" 28.99° 28.95°
15 31.78 31.58 31.43 33.47 31.71 31.70
16 22.61 22.47 22.26 138.86 22.60 22.60
17 14.07 13.95 13.73 114.36 14.12 14.07
acetyl 170.08, 169.49
20.90, 20.81

*Compound 1, 2, 3, 5 and 5a were measured in CDCly and compound 4 was done in CDCly-ds-Py=2: 1.

® Assignments may be interchanged in each column.
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gk 4] 43548 66.23, 70.38, 75.07, 76.29),
3782] oxy-methine &4(8 63.07, 57.01, 54.31) ¥
2t methyl(8 13.95) signalEe] 54 % lv). =gt
:F4-9] chemical shift7} 8 57.01,
54313} Zro] wlaA wapabelia 3t %EJ A3} El-
MS 2 %€ ¥ 3lextE C-
9¢} C-10 AtelolA] epoxy7} &4 =] o] %‘%01 o) &5
9iek. 'H-NMR(400 MHz, CDCl,, Table 2) ol ¢l
A= vinyl7] [8 5.93(1H, ddd, j=17.1, 10.4, 4.9 Hz),
5.45(1H, ddd, /=17.1, 1.4, 1.2 Hz), 5.23(1H, ddd, /=
10.4, 1.4, 1.2 Hz)] ¥ 3702} oxy-methine Biell 2
&gl 22(8 4.90, 1H, d, /=4.9 Hz, 83.16, 1H, ddd,
J=7.2,5.7, 3.9 Hz, 6299, 1H, br. dt, /=3.9, 6.0 Hz)
signale] #Z= vl 53] epoxy Aol o8] A%
2] 31-oe] Half2e{ 3o whel H-8 methylene2)
2708l 424 signalel Z+2F o} chemical shiftoll 41(8
2.39, 2.75) geminal 2 long-range couplingd}ed
ddde-2 +55 9l oate] HAula e 3135 29
TE2 9,10-epoxy-3-hydroxy-1-heptadecene-4,6-
diyne (panaxydol). 2.2 v=gict. €91 H-99} H-
107k2] coupling constant(3.9 Hz) 258 o] 3}5hs
2] epoxy+ cis T-ZE AL o] $E Aok
shahe 3% 3hghE 29} wlarste] Eel Ajate] o
E]-H 282 A s Rea A AL O 2 ohﬂz]u%, A
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30D(2:1), Table 2]l 2leiAl shghE 32 H-99}
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ppm AAA LR o] Fsle] IHE¥glew, "C-NMR
(100 MHz, CDCL-CD-OD(2: 1), Table 1]el 2l1A]
2 3}3H 20144 epoxy3tel] 28 TAAF R o] F
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10 signale] g 20l4= 71.76, 72.23 ppm3} %
o] 15ppm HE AxAEFoZ o]Fxo] IH5E|0],
315 20014 epoxy®e] Hd = o] A7) R &
A <= qldch EI-MSZ2%E e Fxjako] 2782 o
wilel wel shghs
1-heptadecene-4,6-diyne(panaxytriol) &2 A2 %]
oJul.

F3HE 4(F-A oil)r= IReA EejobA el s13hE
o] Bal-g veof 9} “C-NMR(100 MHz, CDCL,
Table 1) ol ale141, 2#42] vinyl7lli4 feigk 270
2] olefininc methylene(8 114.36, 117.06) = 2712
olefinic methine signal(8 135.95, 138.86)0] 2%
A, 3709 oxy-methine signal(d 63.34, 56.92,
54.27)e] AZ=Ei=d], 715 27 signal®] chemical
shift(8 56.92, 54.27) 58] epoxy”t B4 = a5

o] A=t 'H-NMR(400 MHz, CDCl,, Table 2)
o leim 242 vinyl7] 9]  signale]

5.25(1H, ddd, /=10.0, 1.4, 1.1 Hz), 5.47(1H, ddd,

301 "L,(‘t

3,9,10-trihydroxy-

Table 2. 'H-NMR data of some polyacetylenes isolated from the rhizome of Korean red ginseng (400 MHz)*

H-No Panaxynol (1) Panaxydol (2)

Panaxytriol (3)

Panaxydol 5

Ginsenoyne 4 (4) chlorohydrine (5)

la 5.231ddd J=109,13,1.3) 523 (ddd, /=104, 1.4, 12) 517 (ddd. = 1151
Ib 546 (ddd =17.0 13, 130 545 (ddd. =170, 14, 1.2) 547 (ddd. <170,
2 593 (ddd. J=17.1,109.5.2) 593 {ddd. /=17.1, 104, 4.9} 5.98 (ddd, /=170,
3 491(d, =5.2) 490 (d, ~49) 496 {d. /=5.2)

da 230 (ddd, =175.72. 12 256 (dd, [F17.2,6.3)

8 303 (2H. dd, j=6.8.1.5)

275 (ddd, J=175,5.7, 1.2) )hS dd, F17.2.59)
(
10 551 {dit. <106, 69, 1.5)
11 )02 (dtt, /=69, 1.5, 7.0)
12 38 (tt, J=7.0. 6.6)

13

14 1.29~154 (m)
15 1.27~1.39 (m)

16
17
17
acetyl

299 (br, dt. j=39. 6.0) 565 dt. /=4.0.6.1)

1.18~1.59 (m)

0.88 (1, J=6.8) 089 (¢, J=67) 087 11, J=6.7)

12) 525 (ddd, J=100
12) 547 (ddd, J=17
521594 (ddd J=174.

( (
( (

9 537 (dtt =106,68,15) 316 (ddd. /=7.2,57,.39) 370 (ddd, j=6.3, 5.9, 4.0)
( (

)14, LD 526 (ddd, /=102.13, 101 535 (6dd, =102, 1.3, 10)
01411 547 16dd, =170, 13, 10) 554 (ddd =170, 13, 1.0)
100, 5.7) 594 (ddd. J=17.0. 102 5.5) 587 [ddd. J=17., 102, 55)
1924, J55) %91d]55
70 (dd, =170,
266 (2H, d, J=6.6)
266 (24.d. 66 )SU(dd] 1707
387 (d, J=29.66) 5.1 (ddd. J=29.7.0, 6.1)
(
0

492 (d f=5.7)
238 (dd. 178,62
271 1dd 2178770
: 15\ddd/— 76) 44)

298 (dt, =4, 414 (dt, /=29, 65) 41? dt, /=29, 65)
1.82 (dt, J=6.6.6.5) 70 (dt, J=6.6, 6.5)

1.31~154 {m}
1.25~1.37 (m) 1.22-1.33 (m}

206 {m)

581 tddt, 7171, 10.2.6.7)

494 (dd F102.2115) ~

1 =170, 21, 15) 0.8 (t, J=7.1) (.89 {t. J=6.8)
211 (s), 213 (s)

*Compound 1, 2, 3, 5 and 5a were measured in CDCl,, and compound 4 was done in CDCly-dg-Py=2: 1.



34 el - QB4 - uEd - ol %3) - ALl

J=17.0, 1.4, 1.1 Hz), 5.94(1H, ddd, /=17.0, 10.0,
5.7 Hz), 4.94(1H, ddt, /=10.2, 2.1, 1.5 Hz),
5.01(1H, ddt, /=17.1, 2.1, 1.5 Hz), 5.81(1H, ddd, J
=17.1, 10.2, 6.7 Hz)2} o] #Zx2 1, vinyl7]2]
olefinic methine $4:2} coupling ¥1z%+= 171¢]
oxy-methine(8 4.92, 1H, d, /=5.7 Hz) signal %
epoxyshell olaf of7t bR o) FHe] ol 278
9] oxy-methine [8 3.15(1H, ddd, /=7.7, 6.2, 4.4
Hz), 2.98(1H, dt, J=4.4, 6.4 Hz)] signale] &=l
o, H-82 geminal couplingdhed, 2.38, 2.71 ppm
oA ddo.z viepydcl wieba] 9]e] A} Rk
(M :258) 2.2 2E] 3}gHE 49| F-F+= 9,10-epoxy-
3-hydroxy-1,16-heptadecadiene-4,6-diyne(ginse-
noyne A)E FH=37, epoxy?] YAHAFE= H-
NMRell sleix 9] H-92F H-109] coupline constant
(4.4 H2) 258 s 38 iot,

33HE 5= A ol P 33HE 390 B3
Y58 FAdo] wokou} IR 2 NMR data = 3HH&
39w fAbsledch ot ¥C-NMR(400 MHz,
CDCl, Table 1)ell 21e1A4] C-102] chemical shift7}
66.77 ppm-22 3}3HE 3ol Bl 5.46 ppm LA
A &5 7] @3z, 'H-NMR(400 MHz, CDCL,
Table 2)ell 2leiA & H-99} H-102] chemical shift
Zrol 24z} 3.87, 4.14 ppm 22 35HE- 3K} AR
of 4] 2= 23} H-82] methylene signal®] doub-
leto.2 W& zubo] dglr} uleir] o] st
3135 39] C-100 A Al of e daot Aj
gl Fx2 A=} o] A acetic anhydride/
pyridine & obdlAs}ale] dejxl 529) 'H-NMR
(400 MHz, CDCl,, Table 2)ell 2ledA 27K sin-
glet methyl signale] 2.11, 2.13 ppmellA #&5% A
oz RE] 27119 oAz vte] molEl 3}, opA| A 5}
o 95 H-39F H-9 signale]l zHzt 5913} 5113 7+
°] 0.99, 1.24 ppm A AL 2 o] FE o] #E% Ho
25 33 gl Ak o op A )7 =€ Ab
Az Relx &gl g9 E/MS oA FAleko]
20622 A4 el we} C-10° 85 U4 chlo-
rine> 2 Y81, 3}3HE 59 F2+= 10-chloro-3,9-
dihydroxy-1-heptadecene-4,6-diyne(panaxydol
chlorohydrine) 2.2 7 A | gic},

Ak H o) 244 FEe) T Bl Feloh)

A= #4FE<2) panaxynol(1)#} panaxydol(2)& B}t

e QlaehE A

sz on, o]5e ¥MF 25keo 2 W 727t 141g
o 1.86go} Eel=lgich. w3k Panaxytriol(3), gin-
senoyne A(4) 2 panaxydol chlorohydrine(5)e] Z+
7+ 101 mg, 82 mg, 144 mgo] Hal= sz, T29]d] 4
Zo] Zejoldld e, Ak ¥ glyceride”t Al mg
2 2elg gt o] 59| Fehre] e FF B

aLsharA} ghet
2 <%

FEA ¥]5-9] MeOH FEFES Svf2dso
ozl u]=HA] 23] 2 2 silica gel column chro-
matography S #HEste] 559 ZelopA| Al s+
& Fefsiodct. o) 59 3ehEE NMR, IR, MS &
o) 23 =Y dlojele] |47} Thvka shehuke-g ol
43} 3-hydroxy-1,9-heptadecadiene-4,6-diyne
(panaxynol), 9,10-epoxy-3-hydroxy-1-heptadecene-4,6
3,9,10-trihydroxy-1-heptade-
cene-4,6-diyne(panaxytriol}, 9,10-epoxy-3-hydro-

-diyne(panaxydol),

xy-1,16-heptadecadiene-4,6-diyne(ginsenoyne A)
2 10-chloro-3,9-dihydroxy-1-heptadecene-4,6-
diyne(panaxydol chlorohydrine) 2.2 ZAs}gic},
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