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A Novel Polyacetylene from Cirsium spp.

Nam-In Baek, Jong Dae Park, You Hui Lee, So Young Jeong and Shin Il Kim'
Korea Ginseng and Tobacco Research Institute, Taejeon 305-345, Korea

Abstract

A novel polyacetylene was isolated from Cirsium spp., as well as five known ones, and

its chemical structure was determined as heptadeca-1-en-11,13-diyne-8R, 9S,10R-triol(1) on the basis
of spectral dala and chemical reactions. H-and "C-NMR data of these polyacetylenes were com-
pletely assigned by the application of 2D-NMR techniques.
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ARB217| - AH8-¥ 7] 71 ohs 3t 2ot
Melting Point : Fisher-John Apparatus(uncor-
rected), 'H-(400 MHz) & "C-NMR(100 MHz) :
BRUKER Model AMX 400, FAB MASS : VG-
VSEQ(EBqQ type)/VG Analytical, Optical rota-
tion : JASCO DIP-370, Elemental analysis ' Per-
kin-Elmer Model 240C. EI-MS: Varian Mat
212MS. IR : Perkin-Elmer Model 599B
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AAsA SEE 1128 mg)S AUTE 1 colorless
glass [}, ~7.2°(c, 0.83 in CHCLy), IR(CHCl,, cm™)
: 3410, 3080, 2950, 2255, 1640. pos. FAB MS m/z
(%) 279((M~+1)", 4). 261(M"-H,0, 13), 243
(M"-2H,0. 2). 183(20). 153(3), 151(4), 135(100),
127(23), 121(18), 97(8). 91(7), 83(6). 79(9), 69(8),
67(11). 'H-NMR : Table 1. "C-NMR : Table II. ot
E B 8E® silica gel column chromatography 3t
ged, 83 FEE(1.2g) 0 ZHEE n-hexane E-
tOAc=3:1 ¢ CHCl-MeOH=15:1 & ©]&3}
BEE 2(134mg) 2. 49 3430 mg) S EHE =
338 39 49] @fﬁ%(n~hexane—EtOAc—4'l be-
nzene-acetone=50 1. 72mg)2, 24 E§(13g
2 2 2E = 8l¢E b(benzene-acetone=100 : 1, 921

mg)E ¥, ZASH, 3 £8(420 mg) S ZHE
= n-hexane-EtOAc=10: 18 12 H&3l &8
g8 dn. 7+ £¥8-& Al chromatography3ted
Q@% 5(benzene-acetone=120 : 1. 52 mg)%} 3¢

£ B(benzene-acetone=120: 1, 46 mg)3 21519
t}. 2 colorless needles(CHClrMeOH) mp 65-66C
(uncorrected) : 1it." 63.5~65.6°C. (a),+3.5° (c.
1.76 in CHClg) 1it.Y+3.6° (¢.1.9 in CHQL). 5:
colorless ail, (0)p +64.2°(c. 0.8 in CHCly) : 1it." +
37.2°(c, 091 in CHClQ 6 colorless oil, (0)p+26.2°
(¢, 2.7in CHCly :1it.” +20.7°(c. 1.0 in CHCly).

BIEHE 19| acetylatnon—i}-?}g 120 mg)& py-
ridine(2 ml)oll 91 & YuystellA acetic anhy-
dride(2 mDE& A% 7hakduh, A2elA 124131 5
HEA| 7] & wkg-of S WIE (50 mD) ol 21 EtOAc(40
ml! % 3)2 F&319 ). EtOAc ¥8& 5% HCl ¥38
NaHCO, 49 39 33 g2 dojuz 75 &
7ot zatolt & 52 silica gel column(n-hex-
ane-EtOAc=10: 1)o.2 AHAZI] acetyl &
1a(28 mg)-< 21Ut 1a: colorless oil. (o)), -77.4°
(c. 3.2in CHCL). IR(CHCL, cm™ : 3085. 2960.
2955, 1645, '"H-NMR : Table I, ""C-NMR: Table
I1.

S[B18 12| acetonidation 9! acetylation - 3135
15 mg)& DMF [ mleof| *50]1 2.2 - dimethoxypr-
opane(DMP, 1mbD¢t (1S)-(+)-10-camphosulfo-
nic acid(CSA. 10 mg) 2 713+ §- A2oAM 2417 1
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dride(1mi& 919} FUF WP 2 acetylation 3}
L, silica gel colum(n-hexane - EtOAc = 15
Dez A3l YAHE 1cd.6me)S dUct ¢
colorless oil, (a);, -28.5"(c, 0.46 in CHCly) 'H-
NMR ' Table I.

B 29| acetylation - 3132 2(15mg) &
dine(2ml) ¥} acetic anhydride(2ml) & o] &3}
flot 2 WHow wg FHIAW F. silica gel
column(n - hexane - EtOAc = 10 : 1) 2.2 A A3}
2a(19 mg)& LAY} 2a : colorless oil, (o), -58.4(c.
1.9 in CHCly) : 1it.” -16.0°(c, 1.0 in CHCI,) : 1it.'®
-60.2°(c, 2.0 in CHCLl,).

3BHE 29| acetonidation W acetylation - 3}3-&2
2(20 mg) & DMF(2ml), DMP(2 mi), CSA(5 mg)
2 9% #e] vkg e . opyridine(2ml). a-
cetic anhydride(2 mI) & acetylation A]#t}; ¥H2-o)
< #19 FYEA AM2F ¥ silica gel column
chromatography(n - hexane - EtQAc = 15: 1) &}
o 33E 2b(21mg) & LAt 2b: colorless oil,
(o), -48.0°(c, 2.1 in CHCl,).

SBIE 3 U 49| acetylation - 332 3 2 49 TF}
#(5 mg)E pyridine(1 m) 3} acetic anhydride(1 mi)
& ol &sted Qo 2 woR wg FAHIAZF F
silica gel column(n-~hexane-EtOAc = 10: D&
AA|sle] 2a(6 mg)E LAt

3IBE 3 9 49| deacetylation- 5512 3 2 49 &
e (G mgol 5% NaOMe/MeOH 2miE 7))z,
Aol A 30%3t ankstg et ¥k Dowex 50w
x 8(H" form) o2 F&trj7]a, oin 7AtsEst 3
silica gel column(n - hexane -EtOAc = 2: 1) 2.2
AAste 815HE 2(2.8 mg) & At

BigtE 5 U 62| acetylation - 3135 5(5mg) 2 6
(5 mg)& ZtZt pyridine(1 mD 3} acetic anhydride
(ImD&E A7), e} e Wyo= Fxe
% silica gel column(n-hexane-EtOAc =25:1)
o5 HAgte] 5a(4.7mg) U Ba(5.1mg) E AUt
5a : colorless oil, (a), + 0.65°(c. 0.47 in CHCI,).
Bb : colorless oil. (a);,-94.6°(c. 1.3 in CHCly).
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Fig. 1—Chemical structures of polyacetylenes isolated
from cirsium spp.
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MHz, CDCl,) ¥ DEPTE £33 A3} vinyl 7] 171
(8, 114.29. 138.98), 2t2 ¥12FE 712 methine &2
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pyridine &%l A acetic anhydride® 2|3}t
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Ay, 371¢] singlet methyl signal ©] 2.08, 2.10, 2.12
ppmellA #Zo] Holar, BC-NMR(100 MHz, CDCly)
o sleJM X 3709l carbonyl”i(8: 169.19, 169.70.
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Fig. 3-2—HMQC spectrum of 1a.

169.95) % 371¢] methyl7] (8. 20.50, 20.58. 20.85)
7} #ZEEof 3709 acetyl7]7F ZUE Aol AAHIA
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832 1a¢] 'H-"H COSY spectrum(Fig. 2- 1)<l
A et methyl signal(80.98, t)Z5E peak a,
peak bell 2]&] H-17. 16. 159 n-propyl?] ¥ 7=
74 BRI AT 3 84.93(ddt). 4.98(ddt)NAM B3
¥ exo-methylene signal 258 Al&sled Fig 2-29)
peak a®} peak bZ%¥ vinyl”12} H-3 methylene
o] FILYT, Fig. 2-1¢ peak cEHE H-4
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methylene ©] #%15e] H-1, 2, 3, 4¢] n-butenyl
719] RETF27F et a7 dgsln e
methine2] H-10 signal< 5.52 ppmollA] doublet2.
2 @3] Hol 45849 o]231 v RE ¥AY
T UK, o] signalZH-¥ Fig 2-22] peak ¢, d, e=
HE] H-9, 8, 7 signale] &15 %t}

838 129} "C-NMRell 210149} 2t §h49] chem-
ical shiftv= HMQC(Fig. 3-1, 3-2)24%H F3 %]
t} Fig. 3-19) peak a. b, c. d, @ peak e25E C-
2. 10, 8, 9 2 C-1 signale] SAHEHU L, Fig. 3-2¢]
peak a, b, c. d. e, f g % peak h2%E C-15, 3.
16. 5.6, 4. 72 C-17 signale]l 2z} 54 =1} 3%
A3E 7 4394 E HMBCE 233ld SA38Y
t}. Fig. 42] HMBC spectrum 4+¢] peak a(H-10/
C-11)E2%E C-11 signal ©], peak b(H-15/C-14)
9 c(H-16/C-14) 255 C-14 signal °©), peak d(H
-15/C-13) 2 peak e(H-15/C-12)Z% & C-13
signal ¥ C-12 signale] 2tz SR HSU}. 919 A3
23E Y22 polyacetylene 3HE 1 % 1a8] 7
o] Fig. 13} 7to] heptadeca-1-en-11, 13-diyne-
8,9 10-triol 2 222} 8, 9, 10-triacetate® AH
Hq3, ztzte] 'H-2 "C-NMR data® =5 £33t
o Table 13} [1el A2lstdct. &4, H-10% H-9 A
9] coupling constant7} 8H3HE 1ellA4+= 6.3 Hz, &
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SE 1ad A= 7.2 Hz2 WERaL, H-99 H-8AL0]
o] z+e 13 ladllA 247 22 Hz 2 3.1 Hz= YR
C-103 C-99] F47)= M2 trans A HEIS C-
99} C-89] FA7 1= AMZ cis WiHFHHE A3l sl
Aoz Z2ARLACL. o] A YATEE FEhE 18
DMF &distelrl CSAEZ Fvizadld DMPZ a-
cetonidation 21718 C-99} C-89] F4t7]9l isopro-
pylidenyl717} X| &8 SHEE b7} dojzl AP 2 HE
T 818 5 A} 1bE acetyl 8lsle] dojzl B/t
1ce} 'H-ANMRME00 MHz, CDCly ol A acetylation®} ¢
8] HAPg o2 o535l #&E methine B4 cou-
pling pattern® Z5-E 10% F4b7|9 acetyl”l7} =
AdE AL ¢ 4 AT, WA isopropylidenyl 7]
8z 9 b7l =E e & UYL I3 E
1ce] 'H-NMRel JolA isopropylidenylZlel A &
23t 2719 singlet methyl signale] 1.39, 1.42 ppmell
A #ZEeo] HAaL, acetylz]olA Feig 1709 singl-
et methyl signal ©] 2.12 ppmol A #Z5 o},

olie] A2 RE] 19 BAlgAe dHFTRE 8S,
9R. 10S ©] A} 8R, 98, 10RY Ao = FAHE 4 YA
=3

338 2= 'H-NMR % "C-NMRell 2lojA1 8, 9,
102l methine signalel &8 #ol& RYM v}
5.& signalel 3&E 13 RAFSHA AL, acetylation ©ll
M= 3709 acetyl?]7t FHE = HowRE 15
7E 45 /K SHEYS o 7 AT Aetoni-
dation A17]¥ 8%, 9¥ F4k7]9) isopropylidenyl”]
7} 2188 = 23 'H-NMR® coupling pattern©.2
el 8 g A7) cisES, 93 10W Ak}
trans®@ & 31 QU= AR AYEAUC sheHE 29
NMR datast B|HF=Z GAE] 2ARRE 23 Ta-
kaishi® 5°] 94 A2%E 283 polyacetylene 3}
T FUg ow wegon RAgro] ddF
27} 83, 9R. 1082 Bas gIt¥ welA s5tE
29] {a];, gkol +5.4°(c, 1.49 in CHCl) o1, 3=
18 -7.2°(c. 0.83 in CHCl,) 2183} Yol e AnE
38t SE 19) F Ao HdF2E 8R, 98,
10RE B & = ATt

= 3% 45 101 EFEE dojxen, NMR
data®%E Bohlmann'® $o| Ptilostemen diacan-
thumo| A E2]3t 320 5U3 Aoz dsny. ¢+

717} 2%3E 8, 9. 108 methine HAIgA 2] A7
= 48A A go, o] F3EL acetylation Al
A 2a7t g, gte] Heletd SFE 27t dof
HozHE, 83 9R. 10S 2 AR E 5= YA},
stgHE 5% 'H-NMR °lu "C-NMRell oiA 83
¥} 99 signal o] 3E 1 = 29 v|3pE A3 1
Ao 2 ol Fste] TEE o] o] o) epoxidert A
o] 9l& Aoz FAHHEJLE Acetylationol YeM=
10¥ FA1919t acetyl?] 7} 2185 o] 919 AL S =
skt 38 'H-NMRel 9loiA H-83 H-9
signalrtel9] coupling constant’} 3.8 Hz& el
cis—epoxy TZE 33 e Aoz HEHATY. o] 3}
FEL oA27kA] B8 data=N-E JAFANA
E2]9 polyacetylene 385" 3 £43 Ao s #y
Ak

SH3HE 62 21714 spectra data’t SEE 1 &
2 vi§- FARFR oY, 55 8H methine o] 'H-
NMR(400 MHz, CDClyolME Azxpgew  “C-
NMR(100 MHz, CDCly) o)A 221302 224 o)
3t B|ESHUY. EI EI/MSERE  F-algko)
29602 #d A3 m/z2610 BEH H, w3
acetylation®l €J3l 9=} 10 A7)0l acetyl”)7}
E¥ Ho2RE 8 FA7 G4 X3 TS
3t 9l A& &+ 2le], Takaishi §%0] A7l
A o] Bag slgtE U Ao AT oA
T2 th3tedr= el v glod, 'H-NMRel
oA H-87F H-9AFo1¢] coupling constant”} 8.8
HzZ #5550 N2 trans 9X& Yellz Yz, H-
9¢} H- 1041019 2= 6.0 HzZ S| trans S R
2 3% 5 ).

ArkA h ¥ dig Zt SR MEEHE
SRB & ol &3te] ZAsIAE, TR S B
<l FEEL gl AstolA E2® C-17 poly-
acetylene 38&<] panaxytriol & vinyl 719 &4,
dEdste] & 9 a5 AR, ALY F ol
o[l chAl= e £2l¥ polyacetylene S3HEE7
FAbstR o, 170e] FAalrle) 93] 9 ZF s o) uy
BeArt gepR oz 13 A3 AEEA4E VERR
ou® FF C-17 polyacetylene & 739 AX%
A te] el A3 AT st gt

)‘k_]_.
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