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Heteroaryl sulfonyl halides are valuable bifunctional building blocks that combine the recognition capacity of heterocycles with a reactive sulfur(VI) electrophile for further derivatization. Their practical use, however, depends strongly on stability, which varies with the heterocycle type, substitution pattern, and halide identity.[1]
This work describes a modular synthetic approach to functionalized pyridinecarboxylic acids bearing an additional sulfonyl-based electrophilic moiety. The main synthetic goal is the preparation of pyridinecarboxylic acid derivatives (picolinic, nicotinic, and isonicotinic) and isomeric diazolyl counterparts, in which the carboxylic acid group is retained or revealed at a late stage, while the sulfonyl chloride or fluoride is then introduced onto the heteroaromatic ring (Scheme 1).
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Scheme 1. The general scheme and the scope of the method proposed
The strategy primarily relies on the transformation of heteroaryl halides into the corresponding sulfides, followed by S-oxidative chlorination to sulfonyl chlorides (or fluorides if the reaction is performed in the presence of KHF2). Hydrolysis of ester intermediates under basic conditions then affords the target pyridinecarboxylic acids bearing the additional electrophilic sulfonyl handle. Several alternative approaches have proven fruitful for the preparation of related pyridines bearing α-sulfonyl halide or β-sulfonamide moieties (Scheme 2).
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Scheme 2. The additional synthetic approaches to the title compounds

A virtual combinatorial library of 492 compounds was enumerated from heterocyclic sulfonyl scaffolds (pyridine, thiazole, and pyrazole) using three complementary diversification strategies. The first chemotype used was sulfonyl chloride/carboxylic acid, which underwent two consecutive amination reactions to give sulfonamide/amide; the other type studied was sulfonyl chloride/aldehyde, which was transformed into sulfonamide/methylamines via sulfonylation and reductive amination. The third subset relied on sulfonamide/carboxylic acid amide coupling and the acylation of free sulfonamide NH2 groups with carboxylic acids. The library design follows a LLAMA-like approach (Lead-Likeness And Molecular Analysis) originally developed by Nelson and co-workers[2] to evaluate molecular scaffolds for their lead-likeness and novelty. All 492 compounds satisfy Lipinski’s Ro5, and 95% comply with the more stringent Oprea and Muegge lead-like criteria. The molecular weight distribution (257–480 Da) and LogP range (−2.30 to 3.66) position the library firmly within productive drug discovery chemical space, with 84% of compounds passing the GSK 4/400 filter. 
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Figure 1. LogP–MW plot for the generated compound library.
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