
1864 Short Reports 

Chemistry, the University of llfinois for the determination of 
NMR and MS. 

REFERENCES 

1. Tantisewie, B., Ruijgrok, H. W. L. and Hegnauer, R. (1969) 
Phurm. Weekbl. 104, 1341. 

2. Cronquist, A. (1968) The Erolution and Chsijcurion of 

Howering Plants. Houghton MitBin, Boston. 
3. Thorne, R. F. (1976) A phylogenetic classification of the 

Angiospermae, in Eaolutionary Biology, Vol. 9. Plenum Press, 
New York. 

4. 
5. 
6. 

7. 

8. 

9. Seigler, D. S. (1975) Phyrochemisrry 14.9. 
10. Fe@, F. and Anger, V. A. (1966) Analyst 91, 282. 
11. Washko, M. E. and Rice, Z. W. (1971) Clin. Chem. 7, 542. 

Coburn, R. A. and Long, L. (1966) J. Org. Chem. 31.4312. 
Russell, G. B. and Reay, P. F. (1971) Phyroche@srCy 10.1373. 
Paris, M., Bouquet, A. and Paris, A. (1969) C.R. Acad. Ser. 
X8,2804. 
Gondwe, A. T. D., Seigler, D. S. and Dunn, J. E. (1978) 
Phyrochemfsrry 17, 271. 
Clapp, R. C., Etthnger, M. G. and Long, L., Jr. (1970) J. Am. 
Gem. Sot. 92, 6378. 

Phyrochemisrry, 1980. Vol. 19, pp. 1864-1866. c Pergamon Press Ltd. Printed in England. 

A NEW ACETYLENIC ALCOHOL 
FROM CIRSI UM JAPONIC UM 

003 I -9422/80/0801- I864 W2.CQQ 

KATSUMI YANO 

Department of Chemistry, Fukuoka University of Education, Munakata-machi. Munakata-gun, Fukuoka 811-41, Japan 

(Received 26 November 1979) 

Key Word Index-Cirsiumjaponicum; Compositae; root oil; cis-8,9epoxy-heptadeca-len-11,13diyn-10-01. 

Dihydro- and tetrahydro-aplotaxene of the root oil from 
Cirsium japonicum have been the subject of previous 
studies [ 11. From the polar component ofthe root oil a new 
acetylene alcohol 1 was isolated and purified using column 
chromatography and TLC. 

MS of 1 showed a M + at m/e 260. On hydrogenation, 1 
consumed 5 molar equivalents of hydrogen and gave 
decahydroalcohol 4, mp 63-64”, C,,H3,,02. 1 thus is 
C1,Hz40t. IR of 1 showed the presence of a hydroxyl 
(34OOcm-‘), an acetylene (2255 cm - ‘) and a vinyl group 
(3080, 1640, 995, 910cm-‘). Epoxide absorption was 
observed at 835cm-’ corresponding to a cis- 
conformation. ‘H NMR provided additional information 
about the structure of 1; a hydroxyl group at 2.59 ppm (1 H, 
.r,OH,disappearedwithD,O),avinylgroupat5.81(1 H,m, 

H 
\ 

CH=CH,), 4.95 (1 H. d-m, J = 9 Hz, c=c’ ). 5.0 
/ \ 

H H 

\ B 
(1 H, d-m, .I = 18 Hz, C=C ), an epoxide group at 

/ \ 

/O\ 
H H 

3.0 (2H, m, C_H-CH), a -CHr- group connected to a 
double bond at 2.05 (2 H, m, CH,-C=C), a Me group at 
1.02 (3 H, r, J = 7 Hz, U-I,-CH,), a secondary alcohol 
group situated between the acetylene and an epoxide at 

/O\ 
4.26 (1 H.d,J = 7 Hz,C-C--Clj [OH]-CH-CH),and 
a -CHr- group situated between a -CHI- and the 
acetyleneat2.28(2H,r,J = 7 Hz,CH,-CH,-CEC).By 
comparing the ‘H NMR spectra of 1 and two C,?- 
acetylenes (2 [2] and 3 [3]) isolated from Erodiophyllum 
ekderi and Anthemis rudolfiana, 1 has three partial 
structures of 

/O\ 
Me-CH,-CH,-C-C, CEC-CH(OH)-CH-CH 
and CH2-CH=CH*. When the -CH*- protons at 
1.57 ppm situated between a Me and CH,-C-C group 
had been decoupled,a Me group at 1.02 ppm changed from 
the typical triplet to a singlet and also a -CHI - group at 
2.28 ppm connected to the acetylene group changed from a 
triplet to a singlet signal. In the same manner, a doublet 
proton at 4.26ppm of a secondary alcohol group was 
decoupled, and the multiplet signal of the epoxide proton 
changed to the doublet signal with a coupling constant of 
3.5 Hz corresponding to a cis-conformation. The coupling 
constant ofcis-epoxides is usually 3 Hz [4,5 1, whilst that of 
trans-epoxides is ca 2 Hz [6,7]. MS of 1 shows peaks at 
mfe91 (49 ?/,, n-C,H,-[C-C]z). 121 (100, n- 
C,H,-[[C-Cl,-CH[OH]) and 163 (16, n- 

/O\ 
CJH,- [C--Cl,-CH [OH]-CH-CH), and supports 
the structure of 1 [2]. 4 after hydrolysis with 2 N H,SO, 
gave a trio], which was converted into two molecules of 
capryl aldehyde after treating with NaIO, [3]. 
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From the chemical and physical data, the structure of 1 
was found to be.&-8,9-epoxy-heptadeca-1-en-11,13-diyn- 
10-01. 

EXPERIMENTAL 

IR spectra were recorded as liquid films and in nujol. ‘H NMR 
spectraweredetermined u.singTMSasint.standardinCCI,.GLC 
was carried out using 5 ‘A SE30 (He 20 ml/min, 1W). The extract 
which was that described in our previous paper [l ] was 
chromatographed on a deactivated A1203. and gave polar 
components (18 ‘YO of extract). 

cis-8,9-Epoxy-hepradeca-l-en-11,13-diyn-10-o/ (1). The polar 
component (7.7g) was rechromatographed on a Si gel column 
with hexane-EtOAc (4:l). A crude l(3.9g) was isolated from the 

H H 

I 

2 

3 

4 

middle fraction. The fraction was purified by prep.-TLC with 
hexane-EtOAc (17:3) (R, 0.29). MS (70eV) showed peaks at 
m/e41 (73”,/,),55(70),67(48),91(49). 121 (100). 163(16)and260 
(2). IR cm-‘: 3400,3080,2255,1640. 1305,1280,1231, 1025.995 
and 835. 

cis-8,9-Epoxy-heptadecan-l0_ol(4). 1 (110 mg) was hydrogen- 
ated over Adams PtOa (25 mg) in HOAc and absorbed 5.2 mol of 
Hz. 4 was obtained, mp63-64” from CCI,. Found: C, 75.47; H, 
12.58. Calc. for C,,Hs402: C, 75.50; H, 12.67’4. IR 3520, 1310, 
1286,1260,1062,841 and 726 cm-‘. ‘H NMR showed signals at 
0.88ppm (6H. t, J = 6Hz, [CH,--CH,],), 1.89 (1 H, S, OH. 

/O\ 
disappeared with DrO), 2.75 (2 H, tn. CH -CH) and 3.4 (1 H, m, 



(10 mg) dissolved in pdioxane (3 ml) was warmed 
with 2 N H,SO, (0.6 ml) for I5 min at @I”, and treated with NalO, 

(50mg) in 2 N H*SO, (0.5 ml). After IOmin, the reaction mixture 

was extracted with Et20 (50 ml). The Et,0 layer was washed with 
:: 

HZ0 and reduced in vol. The reaction product was identified as 

capryl aldehyde (R, = 5.1 min) by comparison with an authentic 3. 

sample using GLC [3]. 4. 

5. 
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Abstract-The structure of flex lactone from Ilex uyuifolium has been determined as 3-(3’-hydroxycyclopent-l-enyl)- 
Z-propenic acid-1,5’-lactone. 

Aus den Friichten von Ilex aquiJdium lieg sich ein 
Bisnormonoterpen (1) isolieren, Kir das wir den Namen 
Rex-Lacton vorschlagen. tiber die Strukturaufklirung 
wird im folgenden berichtet. 

Massenspektroskopisch konnte die Summenformel als 
CsHsO, bestimmt werden. Das Fragmentierungsmuster 
selbst ist uncharakteristisch (s. Experimentelles). Im IR- 
Spektrum linden sich Banden bei 1725 und 1640 cm - ‘, die 
von einem c&ungesattigten B-Lacton herrtihren konnen. 
Die wichtigsten Strukturinformationen stammen aus 
dem ‘H-NMR-Spektrum (s. Tabelle I): Das 2- 
Protonen-AB-System (H, und H,,) bestehend aus einem 
Doppeldublett und einem Doppeltriplett kann einer mit 
einer Carbonylgruppe konjugierten (nach der Gr6Be der 
Kopplungskonstanten Z-) Doppelbindung zugeordnet 
werden, deren H-Signale nur durch Fernkopplung weiter 
aufgespalten sind. In Verbindung mit den IR-Daten ergibt 
sich daraus die Partialstruktur A. 

Damit sind zwei 0-Atome festgelegt. Bei dem dritten 
handelt es sich urn eine OH-Gruppe, da das Signal von H, 
bei Zusatz von D,O verschwindet. 

H, und H, m&en-nach ihrer chemischen Ver- 
schiebung zu schlieljen-an C-Atome gebunden sein, die 

*6. Mitt. der Reihe “Inhaltsstoffe der Ordnung Celastrales”. 5. 

Mitt. s. Ref. [I 1. 

B 

0-substituiert sind, und zwar an zwei verschiedene C- 
Atome, da die beiden Protonen nicht miteinander 
koppeln. Bei H, handelt es sich um das Proton einer 
sekundtien Alkoholgruppierung (bei Acetylierung Ver- 
schiebung urn 1 ppm nach tieferem Feld), Hd mug somit an 
das C, das das ktherende des Lactons trlgt, gebunden 
sein. 

H ist nach seiner Verschiebung vinylischer Natur und 
steht, da es nur eine Aufspaltung von < 1 Hz zeigt, an 
einer dreifach substituierten Doppelbindung. Damit IiiDt 
sich die Partialstruktur zu B erweitem. 

Von den acht in dem Terpen enthahenen C-Atomen 
konnen die sieben mit einem o markierten kein weiters H 
tragen und erscheinen in der Partialstruktur B such nur 
einmal. Die verbleibenden H r und H, mussen somit einer 
CH@uppe angehoren. Durch Doppelresonanz- 


