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The Special Issue on “Advanced Research in Halogen Bonding” is a collection of
17 original articles reporting the results of theoretical and experimental studies that provide
new insights into this fascinating intermolecular interaction.

Halogen bonding, an attraction between electrophilic halogens and nucleophilic cen-
ters, has gained increasing attention from the chemical community during the past two
decades. A number of studies demonstrated that the directionality of halogen bonding
and the possibility of fine tuning of its strength allow this interaction to be utilized in the
preparation of functional materials by supramolecular self-assembly, molecular recognition,
catalysis, drug design, etc. This collection was inspired by the recent development in
this area, in particular, in applications of halogen bonding for crystal engineering in both
organic and coordination compounds. It comprises two reviews and fifteen research articles
from research groups from 14 different countries worldwide.

Most commonly, studies on halogen bonding focus on the interaction of halogenated
electrophiles with organic nucleophiles. This trend is reflected in the current collection, in
which eleven articles deal with the halogen-bonded supramolecular assemblies of organic
compounds. Four papers, however, discuss halogen bonding involving coordination
compounds, which is indicative of the growing interest of chemists with regard to metal-
ion-based and hybrid materials.

A review by A. Frontera and A. Bauzá [1] provides a discussion concerning halogen
bonding in the general context of σ–hole interactions in crystal structures comprising
elements from groups 14–18 and periods 3–6. It inspects variations of σ–hole bonding
when moving along the same group or the same row of the periodic table and illustrates
the trends with examples from the Cambridge Structural Database (CSD) [2]. A review by
E.R.T. Tiekink examines crystal architectures of the supramolecular assemblies comprising
secondary I· · ·Br bonding in 41 crystal structures found in the CSD [2].

A major portion of the articles in the current collection explore halogen bonding in
supramolecular assemblies of organic compounds. In particular, F.I. Zubkov, A. Frontera,
and co-workers [3] report results of the experimental and computational analysis of the
importance of halogen bonding in two supramolecular assemblies containing four of the
most abundant (F, Cl, Br, and I) halogen atoms. L. Fotović and V. Stilinović [4] explore
the effects of alkyl substituents on halogen bonding in N-alkyl-3-halogenopyridinium
salts. These authors show that N-ethylated ions form stronger halogen bonds (due to more
positive σ–hole bonds) than their methylated analogues. The role of halogen substituents
on halogen bonding in 4,5-dibromohexahydro-3a,6-rpoxyisoindol-1(4H)-ones is discussed
by A.V. Gurbanov, H.H. Truong et al. [5]. The influence of halogen substituents on the
self-assembly and crystal packing of multicomponent crystals of ethacridine and meta-
halobenzoic acids is examined in a paper by A. Mirocki and A. Sikorski [6].

Y. Takemoto, Y. Kobayashi and co-authors report the successful synthesis of ortho-
tBuSO2C6H4-substituted iodonium ylides (which are known for their variety of synthetic
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applications) [7]. This research group estimate the strength of the intra- and intermolecu-
lar halogen-bonding interactions in the ylides salts and investigate their photoreactions.
V. Stilinović, D. Cinčić and co-workers evaluate the tautomeric equilibrium of an asymmet-
ric β-diketone in halogen-bonded cocrystals with perfluorinated iodobenzenes [8]. The
behavior of the amine group as a halogen-bond acceptor in cocrystals formed by aromatic
diamines and perfluorinated iodobenzenes is reported by V. Stilinović, D. Cinčić et al. [9] In
agreement with the calculated halogen and hydrogen bond energies, these crystals show a
preferable formation of the halogen N···I bonds as opposed to hydrogen bonds (with amine
as a donor). The competition and cooperation of halogen and hydrogen bonds is also ex-
plored in the halogen-bonding-driven self-assembly of tetrabromoterephthalic solvates by
K. Chainok et al. [10] In comparison, C.E. Housecroft and co-workers report a changeover
from the predominance of C–Br· · ·π(arene) to C–H· · ·Br and Br· · ·Br noncovalent interac-
tions in the crystal of 1,4-dibromo-2,5-bis(phenylalkoxy)benzene derivatives [11].

M.M. Popa, F. Dumitrascu et al. explore 5-Iodo-1-arylpyrazoles as potential bench-
marks for investigating the tuning of halogen bonding [12]. An ultimate example of such
tuning is reported by S.V. Rosokha et al. [13]. These authors show that by varying the
brominated electrophile, halogen Br···Cl bond strength and length can be altered gradually
from the values common in weak intermolecular complexes to those values approaching a
fully developed covalent bond.

Another group of papers deals with the halogen bonding in coordination compounds.
In particular, E. Constable and C. Housecroft explore structural motifs in the tris(2,2′-
bipyridine) metal complexes with halide counterions in the CSD [14]. D. Ivanov, M.
Kinzhalov et al. analyze the role of halogen bonding and other noncovalent interactions
in the crystal packing of Pd(II) and Pt(II) isocyanide complexes [15]. The results of the
X-ray structural analysis of these complexes are rationalized using DFT computations and
topological analysis. A similar combination of experimental and computational methods
is utilized by Q. Wu and co-workers for the analysis of the structural features and halo-
gen bonding in a Mn(III) complex bearing halogenated Schiff-base ligands [16]. Finally,
halogen bonding involving I2 and d8 transition-metal pincer complexes is systematically
investigated in a computational study by E. Kraka et al. [17] These authors reveal the
major electronic effects in the catalytic activity of the M–I–I non-classical three-center bond
of the pincer complex, which is involved in the oxidative addition of I2 molecule to the
metal center.

As can be seen from the contents of collection, the preparation and characterization of
novel halogen-bonded assemblies, computational studies of this interaction and analyses
of the X-ray structural data available in the CSD provide new, interesting data about
this intermolecular interaction. These works advance the concept of the halogen bond as
an effective building synthon in supramolecular chemistry of organic and coordination
compounds. We hope that this collection will stimulate the exchange of ideas, encourage
the development of new synthetic concepts and theoretical investigations of various classes
of organic and coordination compounds, as well as motivate PhD students and newcomers
to start exciting research in the field of crystal engineering.
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