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Radical, electrophilic, nucleophilic, and pericyclic as well as transition metal catalyzed additions to the C,C-double bond of, for example, oleic acid as the prototype of a readily accessible, unsaturated fatty acid have led to a large number of novel fatty compounds from which interesting properties are expected.1 However, addition reactions to fatty compounds with an internal C,C-double bond predominantly give regioisomeric and/or stereoisomeric mixtures of products.

Interestingly we obtained products with high stereoselectivity and in some cases also with high regioselectivity from aluminum chloride and montmorillonite clay catalyzed additions of aldehydes to unsaturated fatty compounds such as methyl oleate and methyl ricinoleate.

The addition e.g. of one equivalent of formaldehyde to methyl ricinoleate occurred regioselectively to C-9 of the molecule chain. The cyclization took place with the hydroxy group at C-12 by elimination of water to give the optically active 2.5-dialkylsubstituted 4-chlorotetrahydropyran as a mixture of diastereomers – but with a considerable diastereoselectivity (ratio of diastereomers: 3.8 : 1) – in a yield of 70%.
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