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A Simple Total Synthesis of Cyclopentanoid C,-Terpene Lactones 

By TAMOTSU FUJISAWA,* TAKEO KOBORI, and HIROMICHI OHTA 
(Sagami Chemical Research Center, Nishi-Ohnuma, Sagamihara, Kanagawa 229, Japan)  

Suinmary The cyclopentanoid C,-terpene lactones, oniku- 
lactone (7) and mitsugashiwalactone (8)  have been 
synthesized by a novel intramolecular cyclization of a 
carbonate ester of cyclopentadienylethanol (2) , followed 
by methylation and hydrogenation. 

MANY compounds with a cyclopentanoid monoterpene 
lactone structure are known to be biologically active 
natural pr0ducts.l The cyclopentanoid C,-terpene lactones, 
onikulactone and mitsugashiwalactone, which were isolated 

by Sakan et al. as the biologically active principles of Bosch- 
niakia rossica Hult and Menyanthes trifoliata L, also have a 
highly attractive physiological action on the Felidae and 
Chrysopidae.2 We now report a simple total synthesis of 
these C,-terpene lactones by a route involving a novel 
intramolecular cyclization of a carbonate ester of cyclo- 
pentadienylethanol. 

Treatment of cyclopentadienylethyl methyl carbonate 
(2), which was derived from cyclopentadienylethanol ( 1)3 
and methyl chloroformate in nearly quantitative yield, with 
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sodium hydride at 45 "C in dimethoxyethane gave the 
corresponding cyclopentadienyl anion, which in turn 
cyclized via intramolecular attack on the carbonyl carbon 
to afford the anion (3). The structure of (3) was confirmed 
by spectral analyses of the acidified product, the cyclo- 
pentadieno-s-lactone (4). Methylation of (3) with methyl 121, R.= COzMe 
fluorosulphonate a t  -70 "C gave a mixture of (5 )  (50%)  
[m.p. 52-54 "C (from ether), Vmax 1685, 1245, and 1070 
cm-l, 6 (CDC1,) 2.10 (3H, quartet), 2.72 (ZH, t), 3.01 (2H, 
quartet), 4.34 (2H, t), and 5.78 ( lH,  m)] and (6) (17%), 
[m.p. 58-60 "C (from n-hexane-ether, 10: 3), Vmax 1700, 
1210, and 1090 cm-l, 6 (CDCl,) 1-98 (3H, quartet), 2.64 
(2H, sextet), 3.10 (2H, m), 4.36 (2H, t ) ,  and 6.30 ( lH,  m)].4 
Mass spectral and analytical data were in agreement with 
the presented structure, and the final elucidation of the 
position of the methyl group was achieved by n.m.r. analyses 
using a shift reagent; the methyl signal of (5 )  shifted 2.26 
p.p.m. downfield and that of (6) shifted only 0.68 p.p.m., 
when Eu(fod), was added. Hydrogenation of (5 )  on plati- 
num oxide in ethanol a t  ambient pressure and temperature 
resulted in the formation of the racemic onikulactone (7) 
and mitsugashiwalactone (8)  (1 : 1.8) in quantitative yield, 
which were separated by g.1.p.c. and identified by n.m.r., i.r. 

We thank Dr. Sakan and Dr. Murai of Osaka City Univer- 
sity for supplying the spectral data of natural onikulactone 
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and mitsugashiwalactone. 
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