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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 H₂O₂ and O₂ 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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