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Oxidation is one of the most fundamental transformations in chemistry. Oxygenated
compounds are essential as drugs, materials and building blocks, and nature itself
modifies molecules through oxidative pathways, which also inspires our solutions.
Classical oxidation methods, however, often rely on toxic or hazardous reagents,
heavy metals and chlorinated solvents, and they produce large amounts of waste.
Green chemistry asks for a better approach. Hydrogen peroxide and molecular oxygen
are the ideal oxidants: they are inexpensive and abundant, and water is their only by-
product [1]. Oxidative strategies also enable the incorporation of other functional
groups, with halogen atoms being an important example [2].

This lecture explores how H,0, and O, can be activated through various strategies,
from reaction conditions and solvents to catalysts, and how each mode of activation
can be exploited. We will see how the same two oxidants can be used to make
peroxides, to oxidize alcohols, to introduce halogens into aromatic compounds and
alkenes, with a focus on oxidative halogenation, and to cleave carbon—carbon bonds.
Where oxidation alone is not enough, as in fluorination and the introduction of the
SCF3 group, we will combine it with other reagents. The examples range from simple
organic molecules to amino acids, peptides, natural products and biomass, and they

end with the route from lignin to vanillin.
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Prof. Jernej Iskra is Professor of Organic Chemistry at the Faculty of Chemistry and Chemical
Technology, University of Ljubljana. He received his PhD in organic chemistry from the University
of Ljubljana in 1998, working on the fluorination of aromatic molecules under Prof. Marko Zupan.
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and carried out postdoctoral research as a Marie Curie Individual Fellow at Université Paris-Sud
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a professor at the University of Ljubljana, Faculty of Chemistry and Chemical Technology. He is a
co-founder of two start-up companies, RGA (Research Genetics and Agrochemistry) and
Mediguide (Medical Innovation and Technology).

His research interests include green oxidative methodologies, valorization of lignocellulosic
biomass (cellulose, lignin and plant secondary metabolites) and the synthesis of functional
nanomaterials based on nanolignin and lignin quantum dots for agricultural applications.

Prof. Iskra is the author of 85 peer-reviewed papers, 12 books and book chapters, and a co-
inventor of 4 patents, with over 3,000 citations. He has supervised 8 PhD, 19 MSc and 40 BSc
students. His work has been recognized with the University of Ljubljana Rector’s Award (2010,
2012, 2024) and the national Excellence in Science Award (2013, 2022). He serves on the
Committee for Socio-economic Analysis (SEAC) of the European Chemicals Agency and chairs the
Committee for Awards and Promotion at the Faculty of Chemistry and Chemical Technology,
University of Ljubljana.
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