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RADICALS AND CATIONS. RECENT DEVELOPMENTS

For several years now, our team has been developing two main research axes, one focused on the
development of new radical processes and the other one on the use of silicon reagents in organic
synthesis. During this talk will be presented some recent examples illustrating our progress in these
two areas.
The first part of the presentation will thus focus on the development of free-radical additions to
olefins. The recent advent of photoredox catalysis has led us to consider new activation pathways,
in the field of radical additions of sulfonyl reagents to olefins, in the context of the total synthesis of
Leucophyllidine, a terpene indole alkaloid. Light activation also provides solutions for medicinal
chemistry and synthesis of polymers. Our efforts on the development of new methods to access
isocyanates, urethanes and polyurethanes will be discussed, including scope and limitations of the
methodology along with mechanistic aspects.
In a second part, our ongoing studies on the stereochemistry of chiral silyl cations will be presented.
In contrast to carbocations, which existence was recognized and firmly established in 1901, silylium
ions (R3Si+) have remained for a long time elusive species and it is only in 2002 that the molecular
structure of a truly trivalent cationic silicon species was determined through X-ray diffraction
studies. Silylium ions are exceptionally electrophilic, which may also prevent their use in catalysis.
Intramolecular interaction between a Lewis basic site and the silicon center has however been
shown to pacify the silylium, offering new opportunities for the development of these unusual Lewis
acids. Our laboratory has recently developed chiral silyl cations with axial and Si-centered chirality,
which preparation and characterization will be shown. The configurational stability of these cations,
the chiral memory or the complete axial-to-central chirality transfer, supported by computational
studies, will be discussed.
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