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The tunable interaction strength and the pronounced direc-
tionality make halogen bonding an eligible tool for crystal
engineering. Due to the polarizability of the halogens, both
nucleophilic and electrophilic regions can be found on the
surface of covalently bound halogen atoms which allows
them to form a variety of secondary interactions in the solid
state'. The interaction strength scales with the polarizability
of the halogen atom in a relatively wide range.

The main objective of this study is to determine how and to
what extent the type and the position of the halogen substit-
uent may affect the crystal structure if the other influencing
factors are reduced as far as possible.

The crystal structures of halogenated 2-phenlybenzimidaz-
oles are compared. The 2-phenylbenzimidazoles are substi-
tuted on the phenyl ring in ortho, meta and para positions
or simultaneously in two different positions by fluorine,
chlorine and bromine. In the studied crystal structures, the
halogens form R-X...X-R’ and R-X...Pi type halogen bonds
and R-H...X-R’ hydrogen bonds.

8 structures from the CSD (JEYTUD, MINHOI, TUDXIB,
LUJWIWO01, DETKIX, GOLNOM, QERTIR, SEZNUH)
and 3 new halogenated 2-phenylbenzimidazole structures
are compared and analyzed. Correlations between the hal-
ogen atom positions, secondary interactions and crystallo-
graphic parameters are analyzed by statistical methods.

2-Phenylbenzimidazole has a rigid structure that can be
twisted around the benzimidazole-phenyl axis. The solid
state interactions of halogenated 2-phenylbenzimidazoles
are relatively simple which makes them good model com-
pounds for this type of study. Their structure is basically
determined by only one intermolecular interaction that is
significantly stronger than every other secondary interaction
in the crystal lattice. Namely, N-H...N hydrogen bonded
chains organize the crystal structures and only a few dif-
ferent arrangements of these chains are possible. However,
these structures are flexible to some extent, and permit the
alteration of the lattice parameters.

Most of the studied halogenated 2-phenylbenzimidazoles
are isostructural. The exchange of the different halogen sub-
stituents causes slight changes in the crystal packing that
on the whole results in a significant change in the lattice
parameters. In the case of the different halogen substituents,
the angle between the neighboring benzimidazole moieties
varies from 60° to 130°. The length of the unit cell axes
correlates with this angle and a nearly twofold increase can
be observed in the length of the ¢ axis in the series of iso-
structural crystals.
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