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Fats and oils are at present the most important renewable raw materials for the chemical industry and it can be expected that their importance will steadily increase in the future.[1] A large number of novel fatty compounds have been synthezised by C,C-bond forming addition reactions to the C,C-double bond of unsaturated fatty compounds. Radical reactions as well as Lewis acid induced electrophilic addition reactions and pericyclic reactions yielding new and interesting oleochemicals will be discussed.[2] Plant oils with interesting and unusual functionalties such as alkyl substituted 4-hydroxytetrahydropyrans are available offering new possibilities for synthetic transformations. Especially solvent-free reactions such as the ene reaction with maleic anhydride yielding highly functionalized oleochemicals are in demand.  Diels-Alder additions to e.g. unusual fatty acids such as calendic acid and α-eleostearic acid have been performed with high stereoselectivity and high regioselectivity. Radical reactions such as the solvent-free addition of α-halocarboxylic acid esters initiated by electron transfer e.g. copper give fat-derived γ-lactones. 
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