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This report is the résumé of a comprehensive investigation of the solid state properties and on the
polymorphism of a great number of local anaesthetic drugs (LA"s) with the goal to explore the
relationship between crystal polymorphism and structural features of drug molecules.

23 local anaesthetics with common structural features have been characterized by
thermomicroscopy, differential scanning calorimetry (DSC), pycnometry, FTIR-, FT-Raman-
and solid state NMR-spectroscopy as well as X-ray diffraction methods (single crystal, powder).
Based on these data, the relative thermodynamic stabilities of different crystal forms in every
polymorphic system were evaluated in semi-schematic energy/temperature diagrams'.

LA’s of the p-amino benzoic acid structural type (PAB) show classical conformational poly-
morphism. The longer the alkyl chain in the para-position to the acid function, the more
polymorphs were found. The p-oxy-substituted compounds (POB) form substantially less forms,
which is likely due to a reduced conformational flexibility. The water-soluble salts (mostly
hydrochlorides) of the local anaesthetics show distinctly more cases of polymorphism than the
free bases. The hydrochloride salts form between two and four polymorphs in average. The
thermodynamic transition temperatures of the enantiotropic modifications can be found in the
temperature range between 90 and 120°C with enthalpies of transition between 3 and 4 kJ mol ™.
Only those PAB’s which crystallize as hydrates from water, show unusually high enthalpies of
transition (~17 kJ mol™). The compounds with a hydroxyl-substituent in C3- or C4-position of
the phenyl ring are thermally labile. These compounds frequently show polymorphism and also
non-stoichiometric hydrates, i.e. isomorphic desolvates® (dehydrates).

This study is a first step to recognize relationships between the structure and solid state prop-
erties within this limited group of active substances with common structural elements. The
results show clearly that there are common relationships but in order to understand the phe-
nomenological behaviour in more detail, more structural information must be collected and
analyzed by computational methods.
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