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Unsaturated fatty compounds can be functionalized at the C,C-double bond by electrophilic addition reactions to give new oleochemicals. Our main interest has been focussed on Lewis acid induced addition reactions to e.g. oleic acid which mostly give regio- and stereoisomeric mixtures of products.1
Here we present some aluminum chloride induced addition reactions of aldehydes giving products with high stereoselectivity and in some cases also with high regioselectivity.

The AlCl3-induced addition of aldehydes to unsaturated fatty compounds is a simple route to alkylsubstituted 4-chlorotetrahydropyrans. Addition of two equivalents of formaldehyde to e.g. methyl oleate gives the corresponding 3.5-dialkylsubstituted 4-chlorotetrahydropyran as a mixture of regio- and diastereomers (yield: 79%).

In contrast, addition of one equivalent of formaldehyde to methyl ricinoleate occurs regioselectively to C-9 of the molecule chain. The cyclization takes place with the hydroxy group at C-12 by elimination of water giving the optically active 2.5-dialkylsubstituted 4-chlorotetrahydropyran in 61% yield.

Further alkylsubstituted 4-chlorotetrahydropyrans can be obtained by reactions with higher aldehydes such as butanal and heptanal. The reaction of methyl 10-undecenoate and butanal affords regioselectively the 2.3.6-trialkylsubstituted 4-chlorotetrahydropyran. Addition of heptanal to methyl ricinoleate gives regio- and stereoselectively the corresponding all cis- 2.3.6-trialkylsubstituted 4-chlorotetrahydropyran as an enantiomerically pure, optically active all cis-product (yield: 77%).

By variation of the alkene on the one hand and of the carbonyl compound on the other it is possible to synthesize the complete set of alkylsubstituted 4-chlorotetrahydropyrans.
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