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Place of the course Louvain-la-Neuve
Main themes : The content of the first part of this lecture course can vary, based upon novelties in the literature. The general themes will

encompass: the basics of organometallic chemistry - examples of organometallic catalysis in industrial processes - the main classes
of organometallic catalysts - application in enantioselective catalysis - application to the synthesis of organic compounds of interest
for the agrochemical and pharmaceutical industries - application to the synthesis of natural products.

The second part will focus on the study of the most important classes of natural products (terpenes, steroids, alkaloids, macrolides,
prostaglandins,..). Their biosynthesis and their total synthesis will be presented. Representative total synthesis will illustrate the
power of organic chemistry. In parallel, the notions of strategies in total synthesis and of retrosynthetic analysis will be implemented
and developed. New methods, reagents and concepts will be discussed and their use in total synthesis exemplified. Methods for
asymmetric induction will be studied and multi steps total synthesis will be practised on paper.

Aims : Specialised course on the construction of complex molecules by multi steps synthesis. The first part of this course will focus on
modern methods for multi steps organic synthesis and more specifically on organometallic catalysis, a synthetic tool widespread
in academic and in industrial laboratories. The special case of enantioselective catalysis will also be studied in detail. Several
examples of multi steps total syntheses, employing one or more organometallic reagents, will highlight the usefulness of these
catalysts in applied fields. The second part of the course will focus on deepening the knowledge of synthetic organic chemistry,
including the mastering of notions of strategies in total synthesis. It will be followed by the study of the most important classes of
natural products and by the use of retrosynthetic analysis.

The contribution of this Teaching Unit to the development and command of the skills and learning outcomes of the programme(s)
can be accessed at the end of this sheet, in the section entitled “Programmes/courses offering this Teaching Unit”.

Content :
First part: Reminder of the basic mechanisms of organometallic chemistry. Chemistry of Nickel (hydrocyanation of alkenes) -

chemistry of Rhodium and Ruthenium (catalytic hydrogenation of alkenes, asymmetric hydrogenation, synthesis of menthol) -
chemistry of Palladium (activation of double bonds by palladium (Il) salts, coupling processes, pi-allyl palladium chemistry, new
concepts in the chemistry of palladium, creation of new carbon-heteroatom bonds) - olefin metathesis reactions (Schrock and
Grubbs catalysts, ring opening polymerisation, ring closing metathesis) Cyclotrimerisation of alkynes (Pauson-Khand reaction -
stoichiometric reagents and their use in organic synthesis: low valence titanium and zirconium complexes - Schwartz reagent -
Sato and Negishi reagents - Hydrozirconation of alkynes.

Second part: this course capitalises upon the knowledge built up during the previous years and offers a larger and deeper vision of
the total synthesis of complex natural products. The biosynthesis of the most representative families of natural products and some
of their total syntheses will be presented. Retrosynthetic analysis and the notions of strategies and tactics in organic synthesis
will be highlighted. New methodologies and novel reagents will be introduced and particular care will be devoted to the control of
relative and absolute stereochemistry, asymmetric induction and multi step logic.

Other infos : Background: knowledge of organic chemistry from the previous years, CHM2140 and CHM2181. Notions of biochemistry.
Evaluation: written and oral exam

Support: Classics in Total Synthesis (K.C. Nicolaou), The Logic of Chemical Synthesis (E.J. Corey), Retrosynthetic Analysis (S.
Warren).

The course could be partly or totally delivered by an invited lecturer.
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