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Abstract: This editorial is dedicated to announcing the Special Issue “Theoretical investigation on
non-covalent interactions” of Crystals. The Special Issue covers the most recent progress in the rapidly
growing fields of data science, artificial intelligence, and quantum and computational chemistry in
topics relevant to the problem of theoretical investigation on non-covalent interactions (including,
but not limited to, hydrogen, halogen, chalcogen, pnictogen, tetrel, and semi-coordination bonds;
agosic and anagosic interactions; stacking, anion-/cation–π interactions; metallophilic interactions,
etc.). The main successes of my colleagues and I in the field of fundamental theoretical studies of
non-covalent interactions in various chemical compounds over the past year are briefly highlighted.
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Non-covalent interactions are a hot topic in modern crystal engineering and related
fields of material science. Non-covalent interactions are the driving force in the creation of
innovative compounds with valuable optical, mechanical, magnetic, and redox properties,
and they are promising for the manufacture of liquid crystals, porous structures, battery
cells, LEDs, sensors, and many other smart materials.

Modern methods of data science, artificial intelligence, and quantum and computa-
tional chemistry are widely used for the investigation of nature and various properties of
different non-covalent interactions (hydrogen, halogen, chalcogen, pnictogen, tetrel, and
semi-coordination bonds; agosic and anagosic interactions; stacking, anion-/cation–π inter-
actions; metallophilic interactions, etc.). Computer modeling could provide a solid theoreti-
cal background for understanding the matter on a molecular and supramolecular levels.

Thus, the theoretical investigation of non-covalent interactions is a cutting-edge direc-
tion for research in chemistry and related fields of knowledge (crystallography, biology,
physics, mathematics, computer science), and this Special Issue of Crystals “Theoretical
investigation on non-covalent interactions” is open for contributions from both junior and
senior researchers. All types of papers (reviews, full papers, communications, technical
notes, highlights, etc.) are welcome for consideration.

In this editorial, I would like to briefly highlight the main successes of our research
group in the field of fundamental theoretical studies of non-covalent interactions in various
chemical compounds over the past year.

The IsoStar program suite for studies of non-covalent interactions in crystals of
chemical compounds was discussed in [1]. Our group reported the combined experi-
mental and theoretical study of bifurcated halogen bonding involving diaryliodonium
cations as iodine(III)-based double-σ-hole donors—all recognized bifurcated halogen
bonds with diaryliodonium cations were classified and divided into two categories: “bi-
furcated plus two-center” and “double-bifurcated” structural types [2]. The halogen
bond involving packing patterns and their relevance to solid-state polymerization of
2,5-dibromothiophenes were theoretically studied in [3]. Unusual π–π interactions directed
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by [{(C6H6)Ru}2W8O30(OH)2]6− hybrid anions and other hybrid polyoxometalates and
Ru clusters were theoretically investigated in [4,5]. Using quantum chemical calculations,
we observed and studied intramolecular aurophilic interactions in dinuclear gold(I) com-
plexes with twisted bridging 2,2′-bipyridine ligands [6]. Unexpected polymorphism in
bromoantimonate(III) complexes via the system of noncovalent Sb···Br contacts and its
effect on optical properties were theoretically investigated in [7]. Our group reported the
crystal structure of oxochloroselenate(IV) with incorporated {Cl2} units via strong Cl···Cl
halogen bonding, which were studied by DFT calculations and QTAIM analysis [8]; the
formation of other dichlorine-containing supramolecular complexes with chlorometalates
(IV) was also discussed in [9]. Challenging the electrostatic σ-hole picture of halogen bond-
ing using minimal models and the interacting quantum atoms approach was discussed in
detail in [10]. Our group carried out the combined experimental, theoretical, and database
study of π–π non-covalent interaction involving 1,2,4- and 1,3,4-oxadiazole systems [11].
Trinuclear molybdenum clusters with sulfide bridges as potential anionic receptors via
chalcogen bonding were discussed and theoretically studied in [12]. We theoretically study
features of halogen bonding in solid state structures of Zn(II) heteroleptic halide complexes
with 2-halopyridines [13]. The modulation of luminescence properties for [cyclometalated]-
PtII(isocyanide) complexes upon co-crystallization with halosubstituted perfluorinated
arenes and the formation of cooperative C–X···Cl–Pt halogen bonds and π-hole···dz

2[PtII]
contacts were discussed in [14]. Diverse structural types and features of non-covalent
interaction patterns in bromoantimonates with bis(pyridinium)-type dications obtained via
oxidation by dibromine were considered in [15]. The structures, luminescence, and features
of non-covalent interactions in the solid state of heteroleptic Zn(II) 3,5-diiodosalicylates
and mono- and binuclear Cu(II) 3,5-diiodosalicylates were discussed in [16,17], respectively.
The impact of the molecular structure on aggregation and solid-state luminescence of
2,3-diarylfumaronitriles were considered in [18]. The 2,3,4,5-tetraiodopyrrole as a building
block for the formation of supramolecular hybrids with organic iodide salts in solid state
via halogen bonding was proposed in [19]. The synthesis, structural characterization,
and self-assembly of azoimidazole gold(III) complexes in the solid state were presented
in [20]. The structural features and theoretical studies of I···I non-covalent interactions
in one-dimensional supramolecular hybrid iodobismuthate(1-EtPy)3{[Bi2I9](I2)0.75} were
discussed in [21]. Finally, theoretical prediction and future experimental verification of
catalytic activity of azolium- and iodonium-based halogen bond donors were reported
in [22,23], respectively.

I hope that other authors will follow my initiative and that readers of this Special
Issue of Crystals will have the opportunity to become acquainted with the achievements of
researchers in this modern topic.
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