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Course unit contents

The aim of this course is to introduce the students to the use of transition metal
catalysts in homogeneous catalysis.

In the first part of the course, the following general topics will be presented in
detail:

- introduction to chemical kinetics; kinetic nature of the catalytic action.

- reaction mechanisms and kinetic laws for stoichiometric and catalytic
reactions.

- typical (pseudo)elementary reactions in homogeneous organometallic
catalysis: oxidative addition, reductive elimination, migratory insertion, B-
elimination.

- carbene coordinated to transition metals: Schrock vs. Fischer type carbenes.
Subsequently, the concepts learned in the first part of the course will be
applied to the rational understanding of the role played by transition metal
centres as catalysts for selected chemical reactions, including but not limited
to:

- olefin metathesis.

- C-C coupling reactions, with details on the Heck reaction.

- aromatic C-H bond functionalization.

- catalytic transformations of substrates containing multiple C-C bonds:
alkenes, alkynes, allyls, dienes, dienyls, arenes.

- catalytic transformations involving renewable feedstocks.

Learning goals

Knowledge: knowledge of transition metal complexes and their reactivity in the
presence of organic substrates.

Skills: Understanding the factors affecting the reactivity of a metal complexes
and its role as catalyst.

Competencies: Achieving know-how on the rational use of transition metal
complexes as catalysts for selected reactions relevant to fine chemical
synthesis
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