
The AVANT-GARDE project aims to uncover new reactivity patterns and opportunities to transform vinyl-,
alkynyl- and allene-appended heterocyclic substrates into stereodefined synthons with value in fine-chemical
and pharmaceutical development programs. The key approximation is through the utilization of transition metal
(TM) catalysis, and more specifically the use of (mostly) base metal (M = Ni, Co, Cu) and/or photocatalysts to
assist these protocols. The project builds on the previous and extensive experience of the Kleij group in the
formation of sterically challenging stereocenters empowered by TM catalysis. The associated work is outlined in
four work packages (objectives) being: (1) the Pd/Ni mediated formation of spiro-based bicyclic 3,6-dihydro-2H-
pyrans through a novel cross-couupling between vinyl- and allene-derived cyclic carbonates this process offers
new types of bicyclic scaffolds in both a diastereo- as well as enantioselective way with Ni-catalysis pursued as
a more attractive alternative; (2) a dual Co/photo-catalyzed regio- and stereoselective conversion of alkyne
cyclic carbonates into functionalized 1,3-diene products the preparation of these scaffolds holds great promise
as such functional 1,3-dienes may be useful synthons for fine-chemical (e.g. Diels-Alder reactions, CH
activations) and polymer science (e.g. new monomers); (3) a Cu-mediated asymmetric coupling between alkynyl
oxetanes and nucleophiles creating 1,3-functionalized synthons novel 1,3-amino-alcohol synthons can be used to
design simple entries into oxazinone pharmacores and unknown polyurethane polymers; and (4) a photo-
catalyzed conversion of vinyl cyclic carbonates into elusive stereodefined all-carbon tetrasubstituted olefins the
method will allow to assemble new structures that are relevant to assemble novel types of biologically active
compounds with bulky double bonds. In each of these work packages, a novel type of substrate or new catalytic
approach is targeted to enable the synthesis of challenging small molecules in either a diastereoselective or
enantioselective manner. For each objective, some preliminary and promising results have been achieved
creating the necessary feasibility of the proposed experimental program. Further optimization of each synthetic
protocol is, however, required following a detailed examination of the scope of each individual transformation. In
addition, efforts are made to study and disclose the main features of the involved mechanisms to rationalize the
observed experimental reactivities and selectivities. Combined, the experimental efforts will provide new
synthetic approaches for otherwise difficult to prepare, stereodefined small molecules with high value in both
academia and industry.
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