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Abstract  
Three Cu(II) complexes containing (poly)fluorine ligands based on 5-aryl -

яʿяˑ-bipyridine -ѓ˭ѓˑˮ-carboxylic acids have been synthesized for the first 
time . These complexes belong to either triclinic (P -1) or orthorhombic (Iba2) 
crystal systems.  The packing of molecules in Cu(II) complexes , confirmed by X -

ray  diffraction (XRD)  structural analysis , seems to be due to the effect  of fluorine 
atoms involved in the formation of hydrogen bonds or intermolecular short con-
tacts of type C &ʕˆ̲ʿ ðĂ Ćôûû ðĂ ă÷ô øýõûĄôýòô þõ ă÷ô òāĈĂăðûûøĉðăøþý Ăþûąôýă mole-

cules. The developed coordination compounds could be of interest in the de-
sign of pha rmacologically active substances, chemosensors, and catalytic 

systems. 
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Key findings  

ǒ Synthesis of fluorinated ligands and their conversion to copper (II)  complexes. 

ǒ Copper(II)  complexes with distorted square pyramidal and octahedral coordination ge-

ometries and typical bond lengths.  

ǒ 3ĄÿāðüþûôòĄûðā øýăôāðòăøþýĂʿ øýòûĄóøýö ÷Ĉóāþöôý ñþýóøýö ðýó ̲-̲ Ăăðòúøýöʿ as driving 

forces for the crystal packing of the complexes.  

а 2025, the Authors. This article is published in open access under the terms and conditions of the 

Creative Commons Attribution (CC BY) license ( http://creativecommons.org/licenses/by/4.0/ ). 

1. Introduction  

Cu(II) complexes of 2,2' -bipyridines and their condensed an-

alogues are known to be of interest in the design of pharma-

cologically active compounds with antitumor [1 , 2] or anti-

bacterial [3]  activity . Besides, these compounds are also 

widely used as catalysts [4] and agents for the generation of 

reactive oxygen species (ROS) for photodynamic therapy  [5].  

Moreover,  complexes of 5 -(het)aryl -2,2' -bipyridines are 

known to demonstrat e antimicrobial [6] and chemosensory 

[7] properties , e.g., for the determination of halogen ions [8]. 

At the same time, tridentate N^N^O ligands based on 2,2' -

bipyridine -6-carboxylic acids are currently represented by 

only a few known examples [9 1ʕ2]. It is important to note 

that the targeted modification of ligands with various elec-

trone gative groups, in particular (poly)fluoroaromatic ones, 

allows one to tune their physicochemical, luminescent, and 

redox properties, and also directly affects their crystal struc-

ture and spatial packing [13 1ʕ7]. Thus, this paper deals with 

the study  of (po ly)fluorinated 2,2' -bipyridine -6-carboxylic 

acids as ligands for copper(II) cations, as well as the effect of 

fluorine atoms on the structure and properties of the corre-

sponding complexes.  
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