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Research Interests

o Catalysis of organic transformations by supported gold nanoparticles

Gold nanoparticles supported on metal oxide surfaces is a unique, mild, and highly active
heterogeneous catalyst for a variety and unprecedented organic transformations, including
isomerization of epoxides into allylic alcohols, hydroarylation and 1,6-enyne cyclization through
alkyne activation, the activation of hydrosilanes, disilanes, silylooranes and subsequent addition
reactions to m systems or carbonyl compounds, activation of ammonia borane or amine borane
complexes in reductive transformations (nitro compounds, alkynes), etc. A summary of some of the

achievements of our lab in this field is schematically shown below:
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e Biomimetic natural product synthesis

Another area of investigation in our lab involves natural product synthesis employing bio-inspired

scenarios.
The synthesis of cordiaquinones

B, C, J and K, was achieved using as a key-reaction the zeolite NaY-
promoted biomimetic cyclization of epoxy (E)-B-farnesene followed by an oxidative Diels-Alder

reaction of the cyclized products with quinone.
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Longianone and the biosynthetically related mycotoxins isopatulin, and (Z)-ascladiol, were prepared
following a divergent route from a readily available furan diol. The route towards longianone
features an unprecedented TBAF-promoted intramolecular oxa-Michael reaction to a conjugated
keto enoate, and the oxidation of dihydrolongianone to longianone with IBX. The route to isopatulin
features a chemoenzymatic synthesis of (Z)-ascladiol, and the regioselective oxidation of (Z)-ascladiol

to isopatulin.
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The dimeric metabolite acremine G was synthesized on the basis of a biogenetic scenario, featuring
a highly regioselective and stereoselective Diels-Alder reaction between a TBS-protected
hydroquinone diene and a structurally related alkenyl quinone. The major endo [4+2] adduct slowly
transforms to acremine G by the atmospheric air under the deprotection conditions (HF).

Developing a new methodology for the synthesis of functionalized 3(2H)-furanones via
photooxygenation of (B-keto)-2-substituted furans, we achieved the synthesis of sesquiterpene

merrekentrone C.
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(+)-Yaoshanenolide B was synthesized employing as a key step an endo-selective Diels-Alder reaction
among a y-methylene butenolide and a-phellandrene. The structure of natural product was revised
to a diastereomer of the initially proposed one.
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