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Benzimidazoles, indazoles and benzotriazoles are important
organic molecules very common in biological systems. Be-
sides the role the play in these systems, they have received
considerable attention in material sciences because they
form materials based on these heterocycles, which exhibit
notable conductivity and ferroelectric properties [1].

2-propyl-1H-benzimidazole (2PrBzIm, C10N2H12) [2], is
a flexible molecule whose conformers are chiral except in
the planar configuration. The compound exhibit polymor-
phism associated with an irreversible reconstructive-type
phase transition at T= 384 K from an ordered structure I
(P2,2,2)) [2] to a new polymorphic form II;; (Pca2,). The
structural transformation between both polymorphs is inter-
preted by means of changes in packing and the configura-
tion of the hydrogen bonded molecular chains. In addition,
the polymorph II,;; undergoes two reversible phase transi-
tions, at 361 K to another form Il with the same space
group and at 180 K to a low temperature form II, ; doubling
one of the cell parameters. The calculation of the conforma-
tional energy landscape against the intramolecular torsion
angles in 2PrBzlm allows to distinguish between changes
and adjustments of the conformational configuration of the
molecules in the different structures.
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The variety of supramolecular interactions in the solid state
can lead to substantial risk or untold opportunity. Lack of
control of such interactions can lead to crystal form poly-
morphism and can have a critical impact on formulated
product robustness, with pharmaceuticals having been with-
drawn from the market upon the unexpected appearance of a
more stable polymorph. However, a detailed understanding
of those same interactions can provide an opportunity to
generate materials with desired properties through crystal
engineering.

The Cambridge Structural Database contains over 940,000
crystal structures, and data points from many millions of
individual supramolecular interactions. We can use this data
from every crystal structure ever published to understand
the solid form landscape of a novel material. What are the
risks of polymorphism, and can we engineer specific pack-
ing motifs?

The Hydrogen Bond Propensity method makes use of sta-
tistics derived from hydrogen bonds observed in similar
crystal structures, along with an understanding of the chem-
istry of a molecule, to make predictions on the likelihood
of forming specific interactions in the solid state.[1] When
combined with a knowledge of the coordination environ-
ment of the functional groups of that molecule, we can
generate a landscape of likely hydrogen bonding networks.
[2] By understanding the supramolecular interactions that
occur in a crystal structure, we are able to understand the
risk of polymorphism resulting from variations in these in-
teractions.

In this presentation, we will describe the Hydrogen Bond
Propensity method and its application to understanding
polymorphism in the organic solid state. We will highlight
improvements that we are making to the method and discuss
how it can be applied to the design of novel multi-compo-
nent systems.[3]
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