
The First Total Synthesis of
(±)-Eremopetasidione
Day-Shin Hsu, Po-Yi Hsu, and Chun-Chen Liao*

Department of Chemistry, National Tsing Hua UniVersity, Hsinchu-300, Taiwan

ccliao@mx.nthu.edu.tw

Received November 21, 2000

ABSTRACT

The total synthesis of racemic eremopetasidione, a norsesquiterpenoid, has been achieved in nine steps and 30% overall yield starting from
creosol (5). Diels−Alder reaction of masked o-benzoquinone 6 and ethyl vinyl ketone and Cope rearrangement of 2-silyloxy-1,5-dienone 3 are
the key steps.

A large variety of natural products of biological importance
possess the decalin skeleton as an integral part of their
structure. Functionalized decalins with suitable stereochem-
istry are possible intermediates for several terpenoids and
related natural products.1 Recently, we have demonstrated
that maskedo-benzoquinones (MOBs)2,3 and maskedp-
benzoquinones (MPBs)4 are efficient intermediates for the
stereoselective syntheses of highly functionalizedcis-deca-
lins. A four-step stereocontrolled synthesis ofcis-decalins
involving Diels-Alder reaction and Cope rearrangement is
among them.3 In this Letter we report the first total synthesis
of racemic eremopetasidione (1) using this methodology.

(-)-Eremopetasidione, a norsesquiterpenoid, has been
isolated5 recently from rhizomes ofPetasites japonicus
MAXIM., which have been used in the treatment of
tonsillitis, contusion, and poisonous snake bites in Chinese
medicine.6 Eremopetasidione possesses four stereogenic
centers, two methyl groups and a hydroxyl group on thecis-

decalin skeleton. Retrosynthetically, we envisaged C-acetyl-
ation of cis-decalin2 to be a means potentially well suited
to access of1 (Scheme 1). The intermediate2 would be

generated by the Cope rearrangement of 2-silyloxy-1,5-
dienone3 followed by double bond isomerization,3 and 3
could be obtained from bicyclo[2.2.2]octenone derivative4.
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Access to this cycloadduct was to be gained from creosol
(5) and ethyl vinyl ketone (EVK) via Diels-Alder cycload-
dition of in situ generated MOB6. In this synthetic plan,
another key issue which must be addressed is the generation
of four contiguous stereogenic centers on decalin skeleton.

Thecis-decalin2 was synthesized according to our earlier
report;3 however, the yield was improved in the present study.
The regio- and stereocontrolled intermolecular Diels-Alder
reaction7 of EVK and MOB 6, which was prepared in situ
by the oxidation of5 with diacetoxyiodobenzene (DAIB) in
MeOH, afforded cycloadduct4 as a single isomer in excellent
yield (Scheme 2). Transformation of4 into silyl enol ether8

3 followed by Cope rearrangement furnished the desired
decalin2. To the best of our knowledge, we are the first to
employ bicyclo[2.2.2]octenone with 2-silyloxy-1,5-diene as
a substrate for the Cope rearrangement.3

Having achieved construction ofcis-decalin core2 from
5 in good yield, we then proceeded to install the remaining
two stereogenic centers (Scheme 3). Exposure of2 to 1%
oxalic acid gave a mixture of epimers7a,b which can be
separated by silica gel column chromatography in excellent
yield,9 however, in 1:1 ratio. The ratio of7a and 7b was
determined by the1H NMR (400 MHz) analysis of their
mixture. Treatment of7b with DBU resulted in the formation
of 7a and7b in a 3:1 ratio, respectively. Selective reduction

of 7a took place with 1 equiv of L-Selectride to furnish
alcohol8 bearing the required four contiguous stereogenic
centers. The stereochemical outcome of intermediate8 was
confirmed by 1H NMR nuclear Overhauser enhancement
difference (NOED) experiments. The structure of8 was
further confirmed by X-ray diffraction studies (Figure 1).

Hydrogenation of enone8 in the presence of Pd/C produced
ketone 9. Alternatively, the conversion of7a to 9 was
realized in excellent yield in a single step when7a was
reduced with 2 equiv of L-Selectride.
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Figure 1. ORTEP plot of the crystal structure of8 (numbering is
arbitrary).
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With the advanced intermediate9 in hand, the stage was
set for completion of the total synthesis. Demethoxylation10

of 9 with samarium iodide in THF in the presence of MeOH
as proton source afforded10 (Scheme 3). C-Acetylation11

of the enolate derived from10 with pyruvonitrile, and
subsequent treatment with NaOH, produced11. Finally,
dehydrogenation12 of enol 11 was effected with DDQ to
accomplish the total synthesis of (()-eremopetasidione (1).
The structure of1 was elucidated by1H-1H and 1H-13C
COSY and NOED (Figure 2) studies. Furthermore,1H and

13C NMR spectral data of natural (-)-15 and our synthetic1
are identical.13-15

In conclusion, we have accomplished the first total
synthesis of racemic eremopetasidione in nine synthetic
operations in 30% overall yield. The Diels-Alder reaction
of a maskedo-benzoquinone and the Cope rearrangement
of a 2-silyloxy-1,5-dienone are the key steps in our strategy.
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Figure 2. 1H NMR studies of NOE (%) for1.
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