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Course annotation

Mechanisms of chemical processes in organic reactions are mandatory in understanding entire
reaction protocol and purposedly modifying this protocol to desired outcome of the reaction. PhD
students in pursuit of deeper knowledge in organic reaction mechanisms are given the task of
preparing report on certain relevant topic and presents it to doctoral exam committee and other
members of the VU community and answers questions after presentation.

Basic coverage of topics is as follows:

The concept of reaction mechanism, means to determine type of the reaction mechanism, kinetics.
Nucleophilic substitution reactions (Sn1, Sn2, Sni). Nucleophilicity. Nucleophilicity in enzymatic
reactions.

Elimination reactions (E2, E1, Elch), stereochemistry of elimination reactions. Nucleophilic substitution
versus elimination reactions, impact of reaction conditions to course of the reaction.

Addition to carbon-carbon double bond (electrophilic - Ade and nucleophilic - and additions).
Carbenium, carbonium ions. Non-classical carbocations, electrophilic rearrangements.

Electrophilic substitution in aromatics (SeAr). Effect of substituent groups. Nucleophilic substitution in
aromatics (SnAr), addition-elimination and elimination-addition mechanisms. Aromaticity.
Free-radical reactions. Generation of free-radicals, diagnostics of radical species. Free-radical
substitution, addition and cyclization reactions.

Acids and bases in organic reactions. Acidity of carbonyl compounds, enolates.

Addition and substitution reactions of carbon-heteroatom double bond. Condensation reactions of
carbonyl compounds.

Pericyclic reactions, classification, frontier molecular orbital theory (HOMO and LUMO interaction).
Cycloaddition and cycloelimination reactions.

Electrocyclic reactions. Sigmatropic rearrangements.

Photochemical reactions. Transition metal complexes with organic compounds.

A PhD student without basic understanding of the reaction mechanisms in organic chemistry may
choose to attend the lectures of this course given to master students.
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