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Figure 1. New unsymmetrical polymorph of [Cu(NO3)2(pn)2] at
160K.
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In the recent past, multicomponent crystals like

cocrystals, salts and solvates became more and more
interesting due to their upcoming applications in
pharmaceutical use and materials science.1 The
understanding of the formation of those compounds is an
essential part of crystal engineering to achieve more
knowledge about multicomponent crystal aggregation and
subsequently to use this information to tune chemical and
physical properties of active pharmaceutical ingredients
(API) like solubility, bioavailability, melting point and
stability. 2, 3

In some cases it can be preferable to synthesize a
cocrystalline compound instead of a salt, for example
based on the poor predictability of salt structures in
respect of their chemical and stoichiometric composition.4
To select suitable compounds for targeted cocrystal
growth, the pKa-rule is a helpful tool. The ΔpKa of a two
component system (defined as ΔpKa = pKa[base] –
pKa[acid]) can give reliable information concerning
cocrystal or salt formation. 5-8

In order to study the applicability of this method,
selected compounds were chosen for a cocrystal
screening. Different cyanopyridines, acting as bases with
relatively low pKa-Values were intended to be formed
into cocrystals via solution crystallization with selected
carboxylic acids as cocrystal-former.

In our studies, the pKa-rule turned out to be a very
accurate instrument for specific cocrystal approach.
Depending on this rule we were able to design various
cocrystals consisting of pyridine derivatives and
carboxylic acids.
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Paroxetine hydrochloride has two hydrate forms: a

stoichiometric hemihydrate (form I) and a
non-stoichiometric hydrate (form II). Both forms can be
dehydrated to give two distinct anhydrous forms, which
are isostructural with their respective parent hydrates.1,2

The water content and unit cell volume of form II
change rapidly, continuously and without any noticeable
hysteresis in response to changes in relative humidity at
30°C. Form I, on the other hand, shows a clear first order
phase transition on heating, producing the pure
dehydrated form after ca. 1 h at 100°C. Dehydrated form
I converts back to hemihydrate form I at room
temperature at relative humidities as low as 1%.

The dehydration process was monitored in-situ using
synchrotron powder diffraction experiments. There was
no evidence of any intermediate phase and the data
allowed structure determination of form I dehydrate. It
was revealed that both form I and its dehydrate are
isostructural with the corresponding paroxetine
hydrobromide forms.3

Comparison of the structures gives an explanation of
the different stabilities and transformation kinetics
observed. Form II contains solvent pockets separated by
easy-to-open gates, and consequently it behaves as a
channel hydrate. Molecular dynamics simulations show
the mechanism of opening the gates, which are formed by
hydrophobic rings with only weak intermolecular
interactions between them. In form I, however, water
molecules are separated from each other by strongly
hydrogen-bonded chloride ions, so their removal is much
more difficult. The dehydrates show poor hydrogen bond
coordination,4 which explains their low stability and easy
conversion back to the isostructural hydrate form.
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