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Efforts toward the synthesis of the transtaganolide natural product family are described. A highly effi-
cient Ireland-Claisen/Diels-Alder approach has been developed, which rapidly constructs the highly oxy-
genated and stereochemically rich core of these natural products.

© 2009 Elsevier Ltd. All rights reserved.

Since their isolation,! the transtaganolide and basiliolide natu-
ral products have received considerable attention from the syn-
thetic community. Initial reports from the groups of Stoltz,?
Dudley,® and Chi-Sing* have demonstrated the utility of an intra-
molecular Diels-Alder cycloaddition in the construction of the tri-
cyclic core of these molecules (Fig. 2a-c). However, these reports
do not address the construction of the fully substituted C(8) carbon
that is present in several members of the family (Fig. 1, 1-4).

Johansson and co-workers have recently reported an elegant
biomimetic approach toward the transtaganolide natural products
which installs the C(8) fully substituted carbon via an Ireland-
Claisen rearrangement of an achiral precursor such as ester 11
(Fig. 2d).>® Independently, our group has been pursuing an analo-
gous route to these natural products.” In light of our ongoing inter-
est in these molecules and the recent Johansson report’ we
deemed it necessary to disclose our synthetic results at this junc-
ture (Scheme 1). Although we desire to establish our independent
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1 Me C-8 a—methyl, p-vinyl (Transtaganolide C)

2 Me C-8 p—methyl, a-vinyl (Transtaganolide D)

3 CO,Me C-8 a—methyl, p-vinyl (Basiliolide B)

4 CH,OAc C-8 a-methyl, p-vinyl (Basiliolide C)
Figure 1.
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development of the Ireland-Claisen approach, the primary motiva-
tion for this document is one of support for a substantial develop-
ment in the field.

At the outset of our synthetic endeavor, we envisioned that
transtaganolide C (1), transtaganolide D (2) basiliolide B (3), and
basiliolide C (4) could be prepared in the laboratory via an Ire-
land-Claisen rearrangement (ICR)/ intramolecular pyrone Diels—
Alder (IMPDA) sequence (Scheme 1).” We proposed that interme-
diate 13 could arise from pyrone 14 via an IMPDA. Furthermore,
we reasoned that IMPDA substrate 14 could be derived from the
Ireland-Claisen rearrangement of pyrone ester 15. The ICR sub-
strate (15) was to arise from the coupling of geraniol (17) to pyrone
acid 16.

The synthesis began with the palladium-catalyzed coupling of
known (Z)-methyl iodoacrylate 18% with commercially available
3-butyn-1-ol to provide methylester 19 in good yield (Scheme 2).
Heating of ester 19 with CuBr, in the presence of a catalytic
amount of dicyclohexylamine hydrobromide led to the formation
of bromopyrone 20.° Jones oxidation of the resulting primary alco-

hol (20) yielded the desired pyrone acid 16 in moderate yield. Di-
rect DCC coupling of the pyrone acid (16) to geraniol cleanly
provided Ireland-Claisen substrate 15a. We were delighted to find
that a slow addition of a NaHMDS solution to a cold mixture of pyr-
one ester 15a and TMSCI promoted a high yielding Ireland-Claisen
rearrangement. After removal of volatiles from the crude ICR reac-
tion,'° prolonged heating in a sealed tube charged with benzene
and argon smoothly afforded the IMPDA product 13 in 87% yield
as a mixture of C(8) diastereomers (~2:1 dr).

In conclusion, we have developed a brief and practical synthesis
of the core the basiliolide/transtaganolide natural products. Efforts
toward the synthesis of completed 1-4 continue.
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