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ABSTRACT

The synthesis of the cyclohexan subunit of the siphonariid metabolites baconipyrones A and B from furan is described. A key step included
the alkylative ring opening of 7-oxanorbornenic sulfone 4 and oxidative desulfonylation of compound 8.

Pulmonate molluscs of the genusSiphonariaare a source
of secondary metabolites of the polypropionate class.1 Among
these, baconipyrones A and B isolated in 1989 by Faulkner
et al.2 (Figure 1), constitute an exception to the normal
polypropionic skeleton3 since they do not contain the
expected carbon sequence typical of this polyketide family.4

To date no total synthesis of baconipyrones A anb B has

been published, albeit the total synthesis of (-)-baconipyrone
C (Figure 1) has been recently reported by Paterson et al.5
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Previously, an enantiocontrolled synthesis of theγ-pyrone
subunit of these compounds was also reported by the same
authors.6

In this paper we wish to account for the synthesis of the
cyclohexan subunit of baconipyrones A and B from furan
via the oxanorbornenic derivative1 (Scheme 1). The
synthetic plan was designed as follows. Methylation of1,
followed by protection of the carbonyl group, oxidation of
the phenylsulfenyl moiety and dehydrochlorination would
provide the vinyl sulfone4. Stereoselectiveexo-alkylative
ring opening of4, followed by 1,4-addition of MeLi to the
resulting cyclohenenyl sulfone will provide6, with the
correct configuration of the three methyl groups. The relative
configuration of the ethyl group in8, trans to the R,R′
dimethyl groups, could be obtained by oxidation of the
hydroxyl group followed by addition of ethylmagnesium
bromide. Finally, the oxidative desulfonylation of8, followed
by stereocontrolled reduction of the resulting hydroxyl group
and deprotection of the ketal functionality would give rise
to the desired compound11.

Compound1 was prepared in three steps (86% overall
yield) from furan according to the procedure previously
described by P. Vogel et al.7 starting from furan.8 Alkylation
of 1 with lithium bis(trimethylsilyl)amide (LHMDS) and IMe

gives ketone2 in 40% overall yield. In this reaction 45% of
starting1 was recovered and recycled.9 Using other reaction
conditions (t-BuOK, IMe), substantial amounts ofR,R′-
dialkylated ketone were obtained as byproduct. Protection
of the carbonyl group as ethylenacetal using 1,2-bis-
(trimethylsilyloxy)-ethane in the presence of TMSOTf10

affords3, which after oxidation of the phenylsulfide moiety
with monoperoxyphthalic acid magnesium salt (MMPP)
followed by dehydrochlorination with DBU yields vinyl
sulfone4 in 82% overall yield (two steps). The SN2′ ring
opening of 4 using MeLi in THF11 gives cyclohexenyl
sulfone5, which after Michael addition of MeLi followed
by hydrolysis with a saturated aqueous NH4Cl solution
affords sulfone6 (Scheme 2).12

With sulfone6 in our hands, the synthetic sequence was
completed as follows (Scheme 3). Swern’s oxidation of6
followed by addition of EtMgBr to the ketone7 gives alcohol
8 with total stereoselectivity. Oxidative desulfonylation of
8 to afford ketone9 appeared to be a critical step of this
synthetic route. After considerable experimentation, the best
conditions were those reported by Yamada et al.13 (LDA,
THF/DMPU, followed by treatment with oxygen). Under
these conditions 54% of ketone9 was obtained. Reduction
of the carbonyl group with BH3‚SMe2 yielded the desired
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equatorial alcohol10 as the only diastereomer. Finally,
deprotection of10with CeCl3‚7H2O in the presence of NaI14

afforded11.
In summary, the cyclohexan subunit of baconipyrones A

and B has been synthesized starting from furan in 15 steps
and 4% overall yield. Considering that the remaining
fragment of these compounds, conveniently functionalized,
was obtained by Paterson et al.5 using methodologies based

on the aldol reaction, the way for the total synthesis of
baconipyrones A and B is now opened.
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