SYNTHESIS OF 5-(FLUOROALKYL)ISOXAZOLE BUILDING BLOCKS BY REGIOSELECTIVE REACTIONS OF FUNCTIONALIZED HALOGENOXIMES
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Alkylisoxazoles have been at the focus of chemical and medicinal community since nearly two dozens of pharmaceuticals containing 3- or 5-methylisoxazole motif were approved by FDA to date. In turn, synthesis of fluoroalkyl-substituted isoxazoles have attracted significant interest, especially the case of 3,5-disubstituted derivatives. Aside from classical approaches (e.g. heterocyclizations of fluorinated 1,3-bis-electrophiles and hydroxylamine), known examples of [3+2] cycloadditions were either not regioselective or led to 3,5-disubstituted isoxazoles as minor products.
In this work five regioselective approaches to 3,5-disubstituted fluorinated isoxazoles bearing mostly alkyl substituents were disclosed. Synthetic potential of functionalized halogenoximes 1 in [3+2] cycloadditions has been studied comprehensively. One-pot metal-free [3+2] cycloaddition of 2-bromo-3,3,3-trifluoropropene 2 and in situ generated from 1 nitrile oxides was general approach to 5-(trifluoromethyl)isoxazoles 3, which were obtained in 40–95% yield on up to 130 g scale (Scheme 1, Method A). 5-Fluoromethylisoxazoles 4 and 5-difluoromethyl derivatives 5 were synthesized by late-stage deoxy-/deoxofluorination of the corresonding 5-hydroxymethylisozaxoles 6 or 5-formyl derivatives 7. An approach to 7 included metal-free cycloaddition of halogenoximes 1 and propargylic alcohol, while subsequent oxidation with the Parikh – Doering reagent or PCC provided aldehydes 7. Deoxyfluorination of 7 with morph-DAST gave the corresponding fluoromethyl derivatives 4 in low yields (6–31%), while, deoxofluorination of the corresponding aldehydes 7 was more efficient and gave 5 in 23–61% overall yield (method B). An alternative and more efficient synthesis of 4 relied on nucleophilic substitution in 5-bromomethylisoxazoles (65–98% yield), in turn prepared by [3+2] cycloaddition of halogenoximes 1 and propargyl bromide (61–71% yield) (method C). Isoxazoles 8 were prepared by reaction of aldehydes 7 with the Ruppert – Prakash reagent (44–95% yield) (method D). Oxidation of the resulting alcohols 8 led to 5-trifluoroacetyl hydrates 9. Reactions with fluorinated (-ketoesters 10 or enamines 11 provided 1,4,2-dioxazoles 12, while only in presence of NiCl2(6H2O isoxazole 13 could be obtained.
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