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Polycavernoside Al) was isolated in 1993rom a frequently
ingested red alga that had suddenly developed seasonally de
pendent lethal propertiésidentification of the gross structural

features of the causative toxin as a macrolide disaccharide was,

accomplished through recourse to detailed NMR anahyisival

at its absolute stereochemistry awaited the independent synthesi
of the p-fucoset-xylose subunit by the Muréiand Paquette
group$ and additional preliminary synthetic efforts in both
laboratories:® Reinforcement was derived by the application of
the Celmer model of macrolide stereostructuethe unraveled
form of the macrolactongThe recently disclosed total synthesis
of 1 by MuraP demonstrated the previous deductions to be correct.
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triethylsilane in the presence of Sn@ give3 (Scheme 1). This
methodology served to orient the allyl substituent equatorially in
a highly diastereoselective manner. Once the conversi@tof
4 was achieved, the iodide was form&dand subjected to
displacement with lithiated methyl phenyl sulfone to deliger

Attention was simultaneously directed toward elaboratfg
into the companion electrophilic partner. Reduction with lithium
borohydride generated the related diol, which was pivaloylated
as in7 and subsequently converted efficiently into aldehgde
Wittig olefination of this intermediate followed by asymmetric
dihydroxylation of the terminal olefit expectedly set the
appropriate C15 stereochemistrydrunder reagent control. The
next transformation required was the fully regioselective introduc-
tion of two different silyl-protecting groups. Ond®was in hand,

he pivaloyl functionality was reductively cleaved with Dibal-H
o deliver a primary alcohol whose perruthenate oxidafion
afforded the desired fully elaborated aldehylde Condensation
of the lithium salt of5 with 11in THF at—78 °C gave rise to an
alcohol which was directly oxidized with the Desklartin
periodinane reagelitto providel12.

At this stage, the key question centered around the timing of
the steps that would lead most efficaciouslylidlthough many
pitfalls were uncoveret, it did prove practical to deprotect the
C15 hydroxyl in advance of cleavage of the allylic double bond
(Scheme 2). This two-step sequence furnisti&anaking possible
chemoselective oxidation of the aldehyde with buffered sodium
chlorite!> and macrocyclization under modified Yamaguchi condi-
tions?!é Interestingly, the macrolacton®4 was produced as a
single diastereomer at C9 as a consequence of concomitant enolate
equilibration. Subsequent exposure bf to the HFpyridine
reagent served to unmask the primary hydroxyl and enable the
advanced aldehydks to be generated. When this compound was
added to an excess of the Takai reagénstereoselective
iodovinylation as inl6 was achieved without detectable epimer-
ization at C15. This newly introduced functionality proved to be

We describe herein our independent successful development ofadequately robust to withstand the conditions needed for the

a stereoselective protocol for the expeditious construction of this
structurally unique substance.

Our retrosynthetic analysis of polycavernoside A took early
cognizance of the acyloxy triene unit in the northeastern quadrant.
This undoubtedly sensitive functionality was destined therefore
to be introduced late in the synthesis via an appropriate coupling
reaction at the indicated site. Beyond reliance on the cyclization
of a fully elaborated seco acid and stereoselective glycosidation,
the critical C9-C10 bond that interlinks a selectively masked
a-diketone would require early assembly under conditions that
would not promotg3-elimination with cleavage of the tetrahy-
dropyran ring. We had previously determined that 1,3-dithian
technology cannot be satisfactorily applied heend recourse
to a sulfonyl anion alternative was therefore projected.

To this end, lacton@, which is readily available from-malic
acidy was treated with 3 equiv of allylmagnesium bromide at
—78 °C, and the resulting lactol was directly reduced with
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oxidative desulfonylatiot? of 16 to deliver the requisite-dike-
tone intermediate, as well as the DDQ oxidatfothat made
possible the arrival at7. The five-membered cyclic acetal was
produced exclusively within the usual limits of spectroscopic
detection. The stereochemical assignment to C1l@nwas
advanced on the basis of the strong NOE interaction illustrated
which parallels that found id.

Completion of the synthesis involved the NBS-promoted
glycosidatiod! with the activated disaccharid@®.?? The protocol
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delivered exclusively thg-anomer in 49% yield at 50% conver-  a negative optical rotatione]>>> —34.5 € 0.06, CHCN), in close
sion. Deprotection of the glycoside with DDQ proceeded unevent- accord with the reported value was recoré@&inally, we call
fully. Recourse was made to Stille coupkfa order to complete attention to the fact that the late-stage conjoinind. 6f18, and
the synthesis. The first indications that this step would be more 19 might well be exploited to prepare new analoguesl dbr
difficult than usual came from the lack of success realized in biological evaluation.
promoting carborcarbon formation to dienylstannah€* with . L .
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comparison of its 500 MH2H and 125 MHZ*C NMR spectra
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