MULTIGRAM SYNTHESIS OF MONO- AND TRIFLUORINATED BUILDING BLOCKS
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[bookmark: _Hlk128240075]Fluorinated building blocks have attracted considerable attention as versatile and strategically important sources of fluorinated fragments for the construction of structurally complex organic molecules. The incorporation of fluorine-containing motifs into bioactive molecules is widely used to modulate key physicochemical and pharmacokinetic properties, including lipophilicity, metabolic stability, conformational preferences, acidity/basicity, and interactions with biological targets. At the same time, the continuous development of structure-based drug design and a deeper understanding of drug–target recognition mechanisms create a growing demand for fluorinated fragments with precisely defined spatial, electronic, and functional characteristics.
In this work, we report practical and scalable synthetic strategies toward a diverse family of polyfunctionalized mono- and trifluorinated saturated scaffolds derived from a common β-ketoester precursor. The use of a unified starting platform enabled efficient access to several classes of medicinally relevant building blocks through divergent synthetic pathways. In particular, stepwise fluorination protocols and fluorination–reductive amination sequences provided a broad range of fluorinated cycloalkanes, piperidines, and tetrahydropyrans bearing orthogonal functional handles suitable for further derivatization. The developed approaches were performed on gram to decagram scales and generally delivered the target compounds in preparative to high yields, demonstrating their practical utility for library synthesis and follow-up medicinal chemistry applications.


Figure 1. Strategies, used for preparation of (poly)fluorinated building blocks.

Physicochemical profiling of selected representatives revealed distinct trends associated with the nature, number, and position of fluorine atoms within the saturated framework. The observed changes in molecular properties emphasize the ability of fluorination to fine-tune the balance between polarity, lipophilicity, and basicity/acidity, while preserving synthetically valuable functionality. 
The research was conducted within the grant of the Ministry of Education and Science of Ukraine (0125U002249 (25БФ037-01)).
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