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The presence of fluorine atom into organic molecules has a strong influence on 

their physicochemical and biological properties [1]. This is particularly important in 

the development of new drugs and the design of materials in the area of bioorganic and 

medicinal chemistry [2]. The fluorine atom has unique and surprising properties, as 

well as indistinguishable in size, compare to a hydrogen atom, is gradually being used 

as a substituent in the synthesis of important pharmacologically active compounds.[3] 

Simultaneously, the fluoroarenes molecules formed by nitrogen-containing 

(hetero)aryl structural blocks get attention as the most valuable moieties in the field of 

life science and the design of advanced functional materials. It should be stated that 

heteroarene moieties attached directly to mono-, bi-, and polyfluoroarene ones appear 

as the most attractive natural and artificial compounds with a wide spectrum of 

biological activities (fig. 1) [4]. 
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Figure 1. Representative biologically active and potential drug candidates containing 

fluoroarylated azaheterocyclic moieties 

Therefore recently, there has been a dramatic increase in available methods for 

the fixing of fluorine and fluorine-containing functional groups in (hetero) aromatic 

molecules. Aryne chemistry has an interest in the last few decades for the synthesis of 

various benzofused heterocycles [5]. The high reactivity of arynes has attracted the 

attention of the synthetic chemists for pursuing the new pathway in chemistry. Arynes 

are one of the most beneficial and structurally uncommon intermediates in synthetic 

chemistry and they have been used as powerful tools for rapid constructing of complex 

bioactive aromatic molecules through the formation of multiple carbon−carbon and 

carbon−heteroatom bonds in a selective manner [6]. These methods are currently 

gaining considerable attention and applications in pharmacologically active 

compounds syntheses. 

References 

1. Purser S., Moore P. R., Swallow S. et al. // Chem. Soc. Rev. 2008. Vol. 37. P. 320–330. 

2. Lishchynskyi A., Grushin V. V. // J. Am. Chem. Soc. 2013. Vol. 135. P. 12584–12587. 

3. Litvinas N. D., Fier P. S., Hartwig J. F. // Angew. Chem. Int. Ed. 2012. Vol. 51. P. 536–539. 

4. Grushin V. V. // Accounts of Chemical Research. 2010. Vol. 43. P. 160–171. 

5. Dubrovskiy A. V., Markina N. A., Larock R. C. // Org. Biomol. Chem. 2013. Vol. 11. P. 191–

218. 

6. Werz D. B., Biju A. T. // Angew. Chem. Int. Ed. 2019. Vol. 5. P. 2–16. 

* This work was supported by Russian Foundation for Basic Research (Grant 

№ 19-53-55002) and Russian Science Foundation (Grant № 18-13-00365) and RFBR 

№ 20-33-7007.


