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Abstract

Rhenium octahedral cluster complexes are compounds with common formula [{ResQg}Ls]" and set of interesting physical-
chemical properties such as: (i) bright red luminescence at excitation by UV, visible, X-ray or electric current, (ii)
photosensitivity properties, i.e. the ability to transfer the energy of the excited cluster state to triplet oxygen, thus
converting it into a highly active singlet form, as well as (iii) high radiodensity properties due to the high local
concentration of heavy atoms in the cluster core. The presence of such properties, which are certainly promising from a
practical point of view, makes it possible to predict the possibility of using such compounds both in an individual form and
as components for the creation of functional materials in various fields from sensorics to biomedicine.

Substitution of apical halide ligands in [{ReBSeg}XG]S' (X = ClI, Br) by benzimidazole (bimzH) accompanied by a self-
assembly process leads to the formation of microporous Reg- based hydrogen-bonded organic frameworks (Reg-HOF's)
constructed on N-H---X hydrogen bonds and m—1r-stacking interactions between bimzH ligands. Reg-HOFs demonstrate
sorption properties with a Brunauer—-Emmett-Teller surface area of up to 443 ng'1 and luminescence with a quantum
yield and an emission lifetime of up to 0.16 and 16 ys, respectively. The compounds obtained complement small groups
of transitionmetal cluster-based HOFs, which are a perspective for the development of multifunctional frameworks.
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