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Cytotoxic Polyacetylenes from Aralia cordata

Shin-Young Park and Jinwoong Kim®
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract - An n-hexane extract of the roots of Aralia cordata Thunb. (Araliaceae) was found to show sig-
nificant in vifro cytotaxic activity against P388D; lymphocytic leukemia cell in culture. Bioactivity-directed
fractionation of this extract led to the isolation of four polyacetylenes, falcarindiol (1), dehydrofalcarindiol
(2), falcarindiol-8-acetate (3) and dehydrofalcarindiol-8-acetate (4). Cytotaxicity of compounds 1 and 3 was
found to be better than that of compounds 2 and 4 when these compounds were tested against eight in vi-
tro tumor cell lines, namely, A549, HCT15, DLD1, MCF7, SKOV3, HL60, K562 and P388D.. The fact that the
cytotoxicity of compounds 1 and 3 against series of tumor cell lines was much stronger than that of com-
pounds 2 and 4 suggested that the saturated carbon chain at the termial and the hydroxyl group at the C-
3 are important for the activities. The requirement for the activity was further confirmed by synthesizing
and assaying the acetate derivatives of compounds 1 and 2.
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Z8(®E, Aralia cordata Thunb)e FHH3
(Araliaceae)dll &3} thd 224 A= 4kx}e] a5
A opA T AuiE T Qe HBoth 28 (FiE)
o] &2 27 ¢ ol 7oA g & BAleld
AF, WP Axdte AF (BEA), 3H¥ Fm), 23t
(B, A% (L), ol FIR), 2% (HiET 55
o2 Agdle] g} > S8e] RO 2= o-pinene,
B-pinene, sabinene ¥¢ Af AE"7 diterpene
acidQl ent-kaur-16-en-19-oic acid$} ent-pimara-
8(14), 15-diene-19-oic acid™, -18]3 15-hydroxy-
ent-kaur-16-en-19-oic acid7} R &g n® w3+ A4+
Foll4 oleanane type®] triterpencid saponin®!
udosaponin A, B, C, D, E, F7} £8 Hu¥gom
ferulic acid¢} caffeic acid"’, anthocyanin glycoside
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falcarindiol,
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dehydrofalcarindiol, falcarindiol-8-acetate,

{1l cyanidin 3-{O-B-D—xylopyranosyl(1--2)-p-D-
galactopyranoside)'?, ent-pimara-8(14). 15-dienl-
19-0l”0] #2151 Qir}.

£ AgdeAs AN 53 AgA AL 9
gt 7]29A AF2A PS system (P388D; murine
lymphocytic leukemia cell culture system)< o]&
sto 40% Aokel MESA L A v gk o1 o)
A Z&9] n-hexane 927} G4 L vehllo] FEA4E
Mo st o A 439 APEL By
TEE THN o 8% ¢HESF (A549, HCTI5,
DLD1, MCF7, SKOV3, P388D,, K562, HLG0) o
g in vitro N EXAFE ZABIAT AE HES 2AY
92+ MTT9} SRB assayH& o] &3t} o] F71]
assay$i2 5 AE5e FFE o] @A) 19
M, Ae A At RojFue® ojm g it
W& o83l e Fuaht 7}t Audg SRR o)
£ n12}35}d monolayer cell (A549, HCT15, DLDI,
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MCF7, SKOV3)2] 8- Hhgo] HA4d3la il d o]
ok8 &A= SRB assayE. suspension cell (HL
60, K562, P388D))9] 749 AdulH oz A7t 4
Z & 4 313 mitochondria dehydrogenase®]
& 73k MTT assayE °]&3tth

HEY

B - 2 (Aralia cordata Thunb.)-& 1993 5¢
of AEAIGAA Tdste] A i FHa) ul
FHORRE 7HAS W F ARSI

MIZZF - P388D,, Ab49, HCT15 M EF&= k=
gred 4ol A, MCFTE 5 #A8hr|ed FH384l
ElofA], K562, HL60, SKOV3, DLD1& A&l ¢+
Taoll A 2zt B Wl

Al%F - Roswell Park Memorial Institute
(RPMI) Media 16403 penicillin-streptomycin<
Sigma Chemical Co. (St. Louis, MO)¢} AFE,
Hank’s balanced salt solution (HBSS), trypsin-
EDTA. gentamycin, calf serum, fetal calf serum
& GIBCO Lab. (Grand Island, NY)9] A &£ A
3k}, Cell viability assayel B3 MTT2}t SRB,
trizma base, DMSO%= Sigma Chemical Co. A&
< TCA%+= Showa Chemicals Inc.olX st
AZAE FE3 4y ARvtE RS Sl T

£ 13} ZFst AFESIY T 1 YollE B8 13
AlokE AHE3EATH

2121 — FT-IR spectrum< Perkin Elmer 1710
spectrophotometer, NMR spectrum< JEOL
GSX 400 spectrometer (400 MHz)9+ Varian
VXR 200 spectrometer (200 MHz), Mass spec-
trum< VG Trio-2 spectrometer, UV spectrum-
Shimadzu 2100& 7zt ARRste SAsP oM,
MTT, SRB assay°lA1¢] F33%5= Flow Lab. Mul-
tiskan MCC/340 MKII Elisa reader2 &3}t

MIZHHQF — P388D,;, A549, HCT15. MCF7. K562
N ¥ 5% heat-inactivated calf serume|, DLD
1. SKOV3, HL60 HEFE 5% heat-inactivated
fetal calf serume] E3¥ RPMI 1640 mediaclA]
37°C. 5% CQO,, 100% relative humidity ] A3}l
A sttt ZF M Xl ube} 2~6Ymiet Aloiul Y
& AAElEen P388D, K562, HL60S Ak

x b

=

monolayer 84 M¥Fi= 0.05% trypsin-EDTAE
o2 cell dissociation 3FAT

ED.2| 2E - NCI7} AlAIg Wil wh2} A g8kl
t} 9 A2 28] DMSOd) %9 mediaZ BAEE
A5t 57§ o)) FEE e e DMSO AEF
FEE 0.25%% 94 458 3tk AR HEER
£ #1100 pg/miz 84t} Log phaseol = AZ
Z duidgela AR AF FE8 B 5 AX g
NE 100 WA 96 well microtiter platedll €31 244]
2wtk 1 e ARE X89S mediaEs 100
WA quadruplicate® ¥ 4877 B¢ #8217 o}
& MTTY SRB assayZ HAIEATH Positive con-
trol&M adriamycing AHE3FE

MTT assay’” ™ — MTT-% (5mg MTT/ml PBS
9} serum free mediaZ 2 : 39 W] &2 &3 dAHE
Z} welloll Wi 4A17F F1F ¥HS-AIFTE 2000 rpmol) A
2083 YAES AAPE formazans well plate
uletol] 7he}h 243l F wiX & AwhE FEO R EohH T
t}. DMSOE 718t formazang &84A17]1 540
nmol A ELISA reader® &3 =2 233},

Fh=(dz)-F2 =N E8)

A5 8% = - x 100
1k FRE(NET)

SRB assay'>™ — wl-8-o] £t plate?] zF wellol
50% TCAZ 50 wi¥ Jol& F 4°Coll A 1A17E W3}
o MEE DAN7IL FHFR 53] AT ¥ FIF
AlA AZAMFHT. Z welldll 0.4% SRB (wt./vol. in
1% acetic acid) £%-& 100 p¥ ol 30%7F 124
7 % 1% acetic acid= 53] A& 33 THA] F7] 5
A AZANRY nAME 2o SRBE 10 mM
trizma base (pH 10.5)Z #Z&A1A 515 nmolA EL-
ISA reader2 &3 =E =339} Z platedl= ol
Z73 7 back ground level (media AHAIWS]
proteinll 93t F3%)S AA37] 93 media® X
kA=

Aelle%=

(F3=(H2T)-FF = (background) -
(F3% (A8)-F8=(background))

FP(NEF)-F3 X (background)

x 100

8 % 22l - 5% 25kegg MeOHE 33} &9
&3] MeOH ¥ 340 g& 9t} o] MeOH &2
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Compound 1 © Ry = OH B> = Ol

Compound 2 ° Ry = OH R» = Ol 16,17 =double bond

Compound 3: Ry = OH Ry = OCOCH;

Compound 1 : Ry = Ol Rp = OCOCHs 16,17 = double bond

Compound 1a> Ry = Rx = OCOCH;

Compound 2a: Ry = Ra = OCOCHA 16,17 = double bond
& 10% MeOH/H, 04l #EA|Z) ¥ n-hexane,
CHCl;, BuOHEZ #x12 08 B8l n-hexane &
& 88¢g, CHCl; £8% 6g, BuOH E8E 40g ¢
HO0 #3E 216g% dUth 2 2882 disto
P388D, ATl tigh MESAE =AHE A} n-
hexane #&E¢] 4L Yelol(EDy=48.5ng/
ml) silica gel column chromatography (¢13} cc®
E8)(n-hexane : EtOAc=30 : 1)&}a] 5742 4A¥8
22 YFAoH(FI-F5) 4zte] NEEAE 243y
ot a2 7Rd Aol el F3 (2.6g ED5=22.7
Hg/ml)$ silica gel cc(n-hexane : CHCI, : acetone
=5:1:0.1)& A 4719 EE(FSF12)02 1}
Tt o] F F11 (0.4 g W3ld vacuum cc (n-
hexane : acetone=40 : 1)& AAla}ed v|3fage} ofat
&322l compound 1 70 mg, compound 2 40 mg< 2}
ZF AT}, =8 F2 (10.2 g, EDsp=65.9 pg/ml)*:= sil-
ica gel cc (CHClL)3td 3712 #8(F6-F8)o&
1 o] F F8 (5g)& tHA silica gel cc (n-hexane :
CHClL=1: 1)3to 4719} E8(F13-FI16)2& Y1
F14 (1.1 g9l di3te] vacuum cc (n-hexane : a-
cetone=40: 1)& AAlste] 37Re FH(F17-F19&
At F18 (120 mg)E Lobar cc (RP-8, H,O:
MeOH=100 : 0—0 : 100)3td m|3}se] HAat Ezle)
compound 3 35 mg¥ compound 4 75 mg< 2+ A
Art.

Compound 1 - UV (CHCly) A, nm (log €) :
285 (2.71). 268 (2.85), 257 (2.96), 224 (3.10): IR
Vmax (neat, cm™) : 3300 (OH), 2260, 2160 (C=C),
1650 (C=C) . MS (EI, 30 eV, m/z, rel. int.) : 260
(M”, missing), 185 (3.0), 175 (allylic fission. 6.0),
157 (19.5), 129 (28.2), 105 (19.2). 91 (39.6), 72
(64.7), 59 (100): 'H-NMR (400 MHz, CDCl,, 8
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Table I— “C-NMR chemical shifts of compounds 1-4

Carbon No. 1 2 3 4

1 117.35¢t  117.29t 117.30t 117.32t
2 135.77d 135824 135.70d 135.68d
3 63.49d 6347d 63.39d 63.38d
4 79.84s 79.85s  T850s  78.54s
5 70.28s  70.28s  70.06s  70.04s
6 68.68s 68.73s  69.20s  69.24s
7 78.20s 78.30 s 76.44 s 76.39 s
8 58.584 58.59d  60.07d  60.06d
9 12763d 127814 123.67d 123.77d
10 134.70d 134.48d 136424 136.25d
11 2767t 2762t  27.82t 27.72¢
12 3177t 29.69”t 3175t 28.58"¢
13 29087t 28.68”t 27.85°t  28.647t
14 2014t  29.08”t 2905t 28.907t
15 29.257t  33.63t  29.07°t 3364t
16 2261t 114.33d 2259t 114.30d
17 14.08q 13896t 14.06q 13893t

8-CO 169.50s  169.53 s

8-CHj 20.89q  20.88q

@0 o9 nterchangeble

ppm) : 5.87 (1H, ddd. J=16.8, 10.4, 5.2Hz, Cs
H). 5.50 (2H, m, CeH, CyH), 5.41 (1H, d, J=
16.8 Hz, C,~H), 5.20 (1H, d. J=10.4 Hz, C,-H),
5.14 (1H, J=7.6Hz, C+H), 4.87 (1H, d, J=5.2
Hz, CsH), 2.07 (2H, m, C,-Hy), 1.20 (10H, s,
~(CHps), 0.81 (3H, t. J=6.0Hz, Ci-Hy: “C-
NMR (100 MHz, CDCl,, 8 ppm) : Table 1.

Compound 2 - UV (CHCly) A, nm (log &) :
240 (2.98), 220 (2.56), 211 (2.53): IR Vo, (neat,
em™) 1 3300 (OH), 2250, 2150 (C=C), 1650 (C=
C): MS (EI 30eV, m/z, rel. int.) : 258 (M*,
missing), 175 (allylic fission, 8.0}, 129 (20), 72
(61.3). 59 (100): 'H-NMR (400 MHz, CDCl,, &
ppm) : 5.87 (1H, ddd. J=17.2, 10.4, 5.2 Hz, C,-H),
5.74 (1H, ddt, J=17.2. 10.4, 6.4 Hz, Ci-H), 5.50
(2H, m, C¢H, CywH), 5.29 (1H, d, J=17.2Hz,
CyH), 5.19 (1H, d, J=10.4 Hz, C,H), 5.14 (1H,
d, 1=8.0 Hz, Cs-H), 493 (1H, d. J=17.2Hz, Cin,
~H). 4.90 (1H. d, J=5.2 Hz, C+H), 4.89 (1H, 4. J
=104 Hz, CyH), 2.04 (4H, m, CH, CiHy),
1.19 (6H, s. ~(CHps): “C-NMR (100 MHz,
CDCl;, 8 ppm) : Table I.

Compound 3 - UV (CHCl3) A, nm (log &) :
286 (3.22), 271 (3.29). 255 (3.29), 240 (3.35): IR
Vmae (neat, cm™) 1 3320 (OH), 2260, 2150 (C=C),



684

il - A8

Table I1— Cytotoxic activity of compounds 1-4, 1a and 2a

EDs*
Cell line 1 2 3 4 1a 2a
P388D, 35 85 37 8.5 8.6 54
K562 2% 46 32 50 >100 36
HL60 5.7 20 7.3 9.8 20 15
A549 43 >100 42 100 5100 60
HCT15 18 34 28 43 34 31
DLD1 8.9 33 13 29 35 23
MCF7 18 30 16 82 55 29
SKOV3 44 67 48 77 67 100

a: 9= pg/mi

1747 (C=0), 1682, 1652 (C=C), 1220 (C-O) :
MS (EL 30 eV. m/z, rel. int.) : 302 (M, 10.0),
217 (allylic fission, 30.0), 157 (100), 129 (77.9),
115 (77.1). 91 (64.4), 77 (32.2): 'H-NMR (400
MHz, CDCl,, 8 ppm) : 6.06 (1H, d. J=8.8 Hz,
CeH), 5.84 (1H, ddd, J=17.2, 9.2, 5.2 Hz, C;-H),
5.59 (1H, m, CyrH). 5.39 (IH, m, CsH), 5.38
(IH, d, J=17.2Hz, CH), 5.17 (1H, d, J=9.2
Hz, C,~H), 4.85 (1H. d, J=5.2Hz. CyH), 2.04
(2H, m, Cy;-Hy), 1.99 (3H, s, COCHy), 1.19 (10H,
s, -(CHps-), 0.80 (3H. t. J=6.6 Hz, Cy-Hy):
“¥C-NMR (100 MHz, CDCl,, 8 ppm) : Table L.

Compound 4 — UV (CHCly) A, nm (log £) : 286
(3.36), 270 (3.45), 257 (3.45), 242 (3.50): IR V.
(neat, em™) : 3310 (OH), 2220, 2180 (C=C), 1750
(C=0), 1680, 1660 (C=C), 1230 (C-0): MS (EI
30 eV, m/z, rel. int.) : 300 (M*, 9.1), 217 (allylic
fission, 9.0), 187 (30.7). 157 (100), 129 (64.8), 115
(61.4). 91 (61.4); 'H-NMR (400 MHz, CDCl;, &
ppm) : 6.06 (1H, d. J=8.8Hz, CsH), 5.85 (1H,
ddd, J=17.2,10.4, 5.2 Hz, C-H), 5.72 (1H, ddt, J=
17.2, 104, 6.6Hz, CxH), 559 (IH, m, C,rH),
540 (1H, m, CysH), 5.38 (1H, d, J=17.2Hz,
CiH), 5.18 (1H, d, J=10.4Hz, C,/H), 492 (1H,
d, J=17.2Hz, CurH), 487 (1H, d. J=52Hz,
CsH), 486 (1H, 4, J=104Hz, Cyp-H), 2.08 (4H.
m, CirH,, Cis-Hy), 1.99 (38H, s, COCH,), 1.97 (2H,
m, Cis-Hy), 1.2~1.3 (6H, (CHy)¢): “C-NMR (100
MHz, CDCl;, 8 ppm): Table 1.

Compounds 1 3 29| acetylation - Compound 1,
2 2+7} 35 mg, 20 mge pyridine 200 plof| =o]m &

F2A FFE Jhste ARoA 1A A AT
TLCZ ¥hg-o] $HddE A& &g o CHCLE ¥
33] &3l FZ3Hr) olu) CHCl;, $02 o|8%
pyridines &3 AA37] 93t n-heptaned #}3F
7¥at4ch. silica gel cc (n-hexane : acetone=50 :
1DE 33t 789 44 23 compound 1a 20 mg,
compound 2a 10 mg$ z}zt Ea)slgot,

Compound 1a - IR v,,, (neat, cm™):1747 (C=
0), 1221 (C-0): MS (EI, 30 eV, m/z, rel. int.) :
260 (33.0), 259 (50.0), 175 (43.2), 161 (100), 157
(75.0), 115 (42.0), 81 (67.0), 55 (54.2): '"H-NMR
(400 MHz, CDCl;, 8 ppm) : 6.05 (1H, 4, J=9.2
Hz, CsH), 5.79 (2H, m, C-H, C+H), 5.60 (1H,
m, C¢H), 546 (1H, d, J=17.2Hz. C,+H), 5.40
(1H, m, CsH), 2.27 (1H, d. J=10.0Hz, C,,H),
2.06 (2H, m, C;-Hy), 2.02 (38H, s. OCH3), 2.00
(3H, s, COCH,). 1.22, (10H, s, -(CHys). 0.80
(3H, t, J=6.6Hz, C;rHy: “C-NMR (50 MHz,
CDCy, & ppm) : 169.33 (3-C-COCH,, 8-C-COCHS,),
136.46 (2-C), 131.87 (10-C), 123.84 (9-C), 119.67
(1-C), 76.49 (4-C), 75.05 (7-C), 70.71 (5-C), 69.10
(6-C), 64.35 (3-C). 60.02 (8-C)., 31.77 (12-C).
28.94, 29.11 (13-C, 14-C, 15-C), 27.85 (11-C),
22.61 (16-C), 20.87 (3-C-COCH,, 8-C-COCH,),
14.08 (17-C).

Compound 2a - IR v, (neat, cm™) : 1748 (C=
0), 1221 (C-O): MS (EI 30eV, m/z, rel. int.) :
258 (22.7), 257 (46.6), 175 (43.2), 161 (100), 157
(64.8), 115 (48.9), 81 (75.0), 55 (71.6) : 'H-NMR
(400 MHz, CDCl,, 8 ppm) : 6.06 (1H, d, J=8.8
Hz, C+H), 5.71 (3H, m, C-H, Cs+H, CisH), 5.60
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(1H. m, CH). 5.47 (1H. d. J=16.0 Hz, C,~H).
540 (1H, m. CyH). 5.27 (1H. d, J=9.2 Hz, Cy-
H). 493 (1H, d, J=17.2 Hz, C,H), 4.87 (1H. d.
J=10.0 Hz, CiH), 2.03 (4H, m. Cs-H,, CirHy.
2.00 (3H, s, COCHy), 1.98 (3H. s, COCH,): “C-
NMR (100 MHz, CDCl,, 8 ppm) : 169.36 (3-C-
COCH;, 8-C-COCHy), 138.91 (17-C), 136.31 (2-
C), 131.88 (10-C), 123.76 (9-C). 119.71 (1-C),
114.30 (16-C), 76.37 (4-C), 75.22 (7-C). 70.75 (5
C), 69.22 (6-C), 64.37 (3-C), 60.03 (8-C), 33.67
(15-C), 28.65. 28.71, 28.96 (12-C. 13-C. 14-C),
27.82 (11-C), 20.83 (3-C-COCHj, 8-C-COCH)

¥ g

Compound 12| P=X - Compound 12 7|34 #
AHE A2 anisaldehyde-H 8000 402 was)
4tk IR spectrumellA 3300 (OH), 2160, 2260 (C
=C) ¥ 1650 (C=C) cm oA EA <] band?} #
2=t UV spectrum 224, 257, 268, 285 nmoll
A F5E JehE Ao g Ko} polyacetylene &
ME diene-diyne typed & FA% & Ak 'H-
NMR spectrumeil Al 0.81 ppm<] 3712 protonell 3}
3= triplet o2 5E 3h4¢ methyl signal¥} 571
o] CH.Oll 393l 1.2 ppm £ methylene sig-
nal, 5~6 ppm Ale]2] olefinic proton signale] &<l
=9t BC-NMR spectrumell A= 17709] carbon©l
<159l DEPT spectrum . 25-E 68.68, 70.28,
78.20, 79.84 ppmelA 274 C=Coll 711 474¢]

F carboni 58.58, 63.49 ppmlA oxygenated®
271¢] 3% carbon signal& #<istgtt C=Cel 7]
¥ 4709} carbon signal % s 2 vinyl7]ol 3]
3ali= Aojl (117.35, 135.77 ppm) W A] dhi=
B2} e o] Al sldshs Reltt (127.63,
134.70 ppm). ¢] 24 compound 1 C,;polyacety-
lenec™ & wato= vinylZ17} Yo e 5
F3}5]o] U WFel C=C 27), C=C 17}, OH7} &
& carbon®] 17} EAE & = AT} Mass spec
trumell A m/z 2602} molecular ion peak: WFER}A]
oktovt m/z 1759014 1,9-dien-4,6-diyne polyac-
etylene® 54¢ allylic fission® m/z 157, 129,
105, 91, 7259 polyacetylene® fragmentation
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ion peakE Y F JYAUTHP ojate] s|7|EH
data ¥ £¥X9e] vlE compound 1 1,9-
heptadecadiene—4,6-diyne-3.8-diol?] falcarindiol
2 A3t ch® 9 compound 1¥ pyridine®t a-
cetic anhydride® acetylation® ¥¢] 'H-NMR
spectruma EW 2.00. 2.02 ppmolA 2782 acetyl
signal®] #&=Ax compound 114 4.87 ppm¥
5.14 ppmelA 24z} e CrHS Co-H7F down-
field shiftshed 212} 5.79 ppm} 6.05 ppmel A vhe}
gt =3 BC-NMR spectrumol A& 3-C7} 63.49
ppmol 4 64.35 ppmoZ, 8-C7} 58.58 ppmoll A 60.
02 ppm.2-% 2}Z} downfield shift 3t3 20.87, 169.33
ppmeolAl 27181 COCH; signalg #913lgon £8
x1®9} vlud AF falcarindiol-3.8-diacetated&
gelatd et

Compound 22| PXE - Compound 2% ©|3Ale]
FAEAZ TLC AlM compound 13 A¢ 2&
Rf#+S 7HA|9 anisaldehyde-H,SO.ol &)&te] E280
2 2asign} IR spectrum©lAl 3300 (OH), 2150,
2250 (C=C), 1650 (C=C) cm™¢] band’} Eolx,
UV spectrumollA] 220, 240 nm®] &<~ band, 28
I mass spectrumolA m/z 175, 129, 72, 59% 9]
polyacetylene® fragmentation ion peakE #ag
 20e v 2 compound 13 & polyacetylene
EA9g ¢ 5= AUt 'H-NMR spectrumol 4 1.19
ppme®l 6709 protonol 3= methylene signal
3} 2.04 ppm®] multipleto 2 @2hd 270¢] methy-
lene signalo] #&F 1 5~6 ppm Akl olefinic
signale] YRttt “C-NMR¥ DEPT spectrum®
2XHE o] B4 &4 17719 polyacetylene®]™
compound 13} #e] 2719 C=C (68.73, 70.28, 78.
30, 79.85 ppm), 271 oxygenated carbon (58.59,
63.47 ppm)o] EA3ht, b2 HE& o|FAHYe 47t
2710l A 370 E F718F L 40 ppmE T 2P B0l
A9 methylene signalel 5712 1747F €eH
methyl signal®] glelzths Holo) wejA o 82
& FF ddo] 25 B¥3} 5] glw 271¢) OH, 271
9] C=CE& 7Id &Z°lg FA39rt. Compound
19 ®C-NMR datas} ¥i@a] 2 A3} 16-C¢ 17-C7}
114.33, 138.96 ppm o= &34 chaing] 2] &
¥3} 202 o] AP signal patterng 7HAE
2% oae 717184 A= compound 12 1,9,16-
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heptadecatriene-4,6-diyne-3,.8-diocl & dehy-
drofalcarindiol2 #4354 th. ¥H compound 28
pyridine®} acetic anhydrideZ acetylationA|#A
compound 2aE {Urt. 'H-NMR spectrumoi A &
™ 1.98, 2.00 ppmol A 2719} acetyl signale] 2=
2L CyHe CeH7} downfield shift 3HTh “C-
NMR spectrum& ¥ 20.83, 169.36 ppmoi A 27}
9] acetyl”] carbonol FE5o Jehtn 3-Ce 8-C
7} 2z} 0.90, 1.44 ppm™® downfield shiftsted et
o 4-C, 9-C7F ¢7H¥ upfield shift sttt ol
9] A3 2HE compound 2at dehydrofalcarindi-
ol-3,8-diacetate S <13ttt

Compound 32| FX - Compound 3& u|&Ae]
#AHEZ R anisaldehyde-H,SOp0l 2l&led Eao g
A E1Qjet. UV spectrum™ IR spectrum® £ o
o] £7 94] diene-diyne type2l polyacetylene %
£ AZskgh IR spectrumolA 3320 (OH), 2150,
2260 (C=C), 1652, 1682 (C=C) cm '] band®]l
1747 cm™ollX C=0, 1220 cm ol C-O7lell &%t
band7t #EEA 'H-NMR spectrumol] 0.80
ppm® triplete 2 Z=3 methyl signal, 1.19
ppm2 57§18 CHyo #9338l methylene signal,
2.04 ppm9] C,-H, 18|31 5~6ppm Alelel ole-
finic proton signal®jell 1.99 ppmeiiA 3709 proton
o 8}3d=+= COCH; signalo] #aE dtt. "C-NMR#
DEPT spectrum®2HE o] 4% 69.20, 70.06,
76.44, 78.50 ppmel Al C=C 271, 60.07, 63.39 ppm
ol oxygenated carbon 27§, 117.30, 123.67, 135.
70. 136.42 ppmelA 274¢] double bondZE 7HAtH=
Ro} EAFHAG. wakM o] 3HFE HA] Cyrpo-
lyacetylenee]™ 169.50, 20.89 ppmolr E&= ul}
Zro| 3119 acetyl”]7F 38 2 81 OHell X85 o]
Aotz A5 & AT dutdeg OH7
OCOCH,7} 3= o carbona downfield shifts}
™ o}-2-# % g9} B carbon <7} upfield shiftdt}.
Compound 1¢] “C-NMR data%} vl @3] 29 8-C7}
1.49 ppm downfield®, 7-C, 9-C7} 1.76. 3.96 ppm
4 upfield shift 3t o2 832 OH7} acetyl7l=
Zgeo) Y& FAY F UNTE Mass spectrum|
A= m/z 302914 molecular ion peak$t allylic fis-
sion®ll 2%k m/z 217 <ol m/z 157, 12959 peak”}
FAEHAY oo 71712 Ax 4 FHAX| 9] v

2 compound 39] #Z+& 1,9-heptadecadiene—4,6-
diyne-3.8-diol-8-acetate$! falcarindiol-8-acetate
2 AR5

Compound 42| X - Compound 4= ©|3H42
HFAEAZ o]9] TLC pattern, IR, UV, mass spec-
trume 2 vjFo] 2 u} compound 1, 2 & 33 22
Cypolyacetylener] E32 FA3ACE IR spec-
trumoll4] BE®W compound 33 o] 3310 (OH),
2180, 2220 (C=C), 1660, 1680 (C=C) cm 9
band®}ell 1750 cm™ellA C=03% 1230 e 'olA C-
071 ¢J% bandE T2 + AN 2" mass spec-
trumell A= m/z 300214 molecular ion peak®}t m/z
217914 allylic fission®l &8 fragmentation ion
peakZE <18 4 2tk 'H-NMR spectrume®i| A
CHyll 213 signale ¥ 5 1312 1.99 ppmoll A 3}
9] acetyl signali}t 2.08 ppm FZollA o]FA g o]
vl2 goll Bojgle 2719 CH,oll &% 4719 proton®ll
sgshe signalel #&EUYG. “C-NMR# DEPT
spectrumlA 197§9] carbone] EQIHU=H 1 F
C=Cell 93 signal 470, oxygenated carbon sig-
nal 27], methylene signal 571, acetyl”] signal°]
271, C=Ce 9% signalel 27/04ch. AcetylZ]:=
compound 32] "C-NMR data®} vl wsj] 2 A} gt
o ¢RItk AL ¢ 4 A2 16, 17-C7t EX 3}
HAoE A& 48 4 A2 compound 29
data$t v]arste] ERISHATE olde] 717|184 A
compound 49 FZ+ 1,9,16-heptadecatriene-4,6-
diyne-3,8-diol-8-acetate?] dehydrofalcarindiol-8-
acetate® 213}t

Compounds 1-42| MIESHY - =gzHe Heg
4749 polyacetylene2 A2 23 A#AEL 7Mxn
2ltl. Compound 13} 32] 16W, 17 4ol |52
glo] A7l Ao] z}z} compound 29 4olH com-
pound 12} 2¢] 8 &k4-2] OH”} acetylation © # 9|
compound 33} dojt}, o]& FFFEE Tt A
o AFYS Yotrr] 3t 13 29] diacetateE
Thgo] AR 6% AFEY MESAHS doludrt
(Table II). #8149 35 oA 3y 8H 9] B9
OH7F &A18kar 16, 17 €47 ¥31d 3EQ]
compound 1°] 71 7t A E£54& Yeldct Com-
pound 1¢] 8 ¥42] OH7} acetylation® 3}35HE<1
monoacetate] (3)& &F7F E4do] oA = Aot
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A9 v5F £ FA18 A e 16, 1THe] &
F3}% dehydroA] (2)3= #X4e] @3] oHu} E
3 12] 8 EA® ol 3W w49 OHE a-
cetylation® diacetated| (1a)i= 28} A EHAJo] 1
S8 MES whebAs EA o EAdo] "ol At
3}5HE o] 89 whaol acetyl”] 7t 1At 16. 17¥le] BEX
3}l¥ compound 4% 3¢} v]aa] B o 16, 17H A
2 olF A Aol & QlEte] BE AR i HE
EAjo] A3 FAjol oMt P& F9 16, 1TH &
ol )5 AYS 717l 3709 sEHEQ 2, 49 2a0] &

olare] AnE Aelshd ¥3bE w9 Utk chain
o] gAol uj- Fa3hH Avk 16, 17H @47t =¥ 8
= acetyl7]9] #-50l #HAIglo] Edo] 3] A3}
S o At =3 3 €0 OHY| Y /57 €
Aol & & vHES 4 5 UM &, 2ahE U
B4 chaine] E4shd el 3o acetylZ]7} Ex)8}
= 1a9] 7$-oll+= dehydroM|wHE Z4do] Hatgl & 3t
ztek 4= Ql9lv} zel) 8 v OHY| 9 -9y &
Aol & S TR eEQdTE

AWrH o polyacetylened 3¥ES WANH
(Basidomycetes)oll A @o] w-Asm ABor= =3}
3 w3}, FEUHTRE 58] Alghe el )
k= o dEA Uk olge] Hygdos &
g, gragsol By v ok ® £35St
g}o] Eal Afoke)l ¢l4te] A7} murine leukemia®}
sarcoma cell®] A4S Alsti DNA, RNA 18|12
g o) §HAS AHaldhe AoR delx slvd He
1 @348 polyacetyleneo.2 & ek ® 1@},
o)E FHFYEEL +% Fol vk X Aito] EX
slo] EolAd sigtEo) gov g A43sl7) YsiAe

o] FAE s Aok 3= offFo] Holsltt
4 B

=gz g 459 332, compound 145 £2]31%d
t}. 4% 25 Cypolyacetylene2 24 compound
12 falcarindiol= ¥&H o™ Aralingoll e &0
2 P HaE Aeg EgollA s 459 S%
g 7k 7 A AESAEE JER. Com-
pound 2, 3 ¥ 49] F33= Z}7} dehydrofalcarindiol,
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falcarindiol-8-acetate % dehydrofalcarindiol-8-
acetate2 AAsY o, o] 3% sFEL Aralia-
ceaelM= A&og HusE 8§Ecd Com-
pound 32 13} vj=3t H w9 MEHHE YERIUS
L} 29} 49] o= @A4do] Y3 At F&
o} gH4d wkof AAE do}rl7] 913l falcarindiol-3,8-
diacetate(1a)$} dehydrofalcarindiol-3.8-diaceta-
te(2a)& A3t B5 659 FFE g 48
FALE A3, X3be dd gk chaind 3 ©4-9]
OH7} i $- 283 dag e vl
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