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Cyclobutane derivatives have reached top positions in modern drug discovery due to low molecular weight, sp3-enriched structure, and conformational restriction. In turn, over half of the structural modifications of organic compounds in successful drug discovery projects include incorporating fluorine atoms to improve physicochemical properties. In this way, fluorocyclobutanes are promising building blocks for the needs of medicinal and synthetic communities. Herein, we disclose an efficient approach to 1,2-disubstituted fluorocyclobutanes (Scheme 1). The developed approach relied on the DMAP-mediated reaction of anhydride 1 with BnOH, which provided monoester 2. However, the subsequent decarboxylative fluorination resulted in the formation of a ca. 7:5 mixture of cis- and trans-diastereomers of 2-fluorocyclobutane​carboxylate 3. The catalytic debenzylation of 3 in the presence of Pd(OH)2 in MeOH gave carboxylic acid 4 (dr 7:5).
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Scheme 1. Synthesis of 2-fluorocyclobutanecarboxylic acid 4
Attempts to obtain pure diastereomers of carboxylic acid 4 by crystallization of phenethylamine or dicyclohexylamine salts were not fruitful. Meanwhile, the diastereomeric mixture of esters 3 (dr 7:5) could be separated by chromatography (Scheme 2) to give pure isomers cis-3 and trans-3 (38% and 28% yield, respectively). The subsequent catalytic hydrogenation provided carboxylic acids cis-4 and trans-4 (94% and 95% yield, respectively). Then, Curtius rearrangement reaction of 4 with Et3N, DPPA, and BnOH in PhH provided Cbz-protected amines cis-5 and trans-5 (76% and 80% yield, respectively). Finally, the N-Cbz group of 5 was successfully cleaved via hydrogenation reaction with Pd(OH)2 in MeOH and HCl – 1,4-dioxane, so that target cis- and trans-2-fluorocyclobutan-1-aminium chlorides 6 were obtained with 92% and 95% yield, respectively.
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Scheme 2. Synthesis of both cis- and trans-isomers of carboxylic acids 4 and amines 6
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