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We have previously reported ligand systems that simultaneously incorporate three types of molecular affinity: (i) coordination of Lewis acids; (ii) intermolecular interactions with anions; and (iii) additional functional modalities [1]. We have targeted this design strategy to tune the functional groups for interactions with specific cations and anions, for explorations into the directionality of weak intermolecular forces, which may be further complicated by the presence of stronger, competing forces.

In the case of our aminopyrazole systems (Fig 1), we have previously observed via polarized optical microscopy that all exhibit supercooling of between 34 and 100 oC, and upon coordination to ZnCl2 and ZnBr2, we have observed bright, solid-state fluorescence. Solid-state fluorescence has also now been observed for ligand systems where the amino-group has been transformed to both urea and thiourea functionalities. This fluorescence is quenched upon transition metal cation complexation. Fluorescence, ligand and complex structures, and Hirshfeld surface results have been analyzed and related to the extent of p-interactions in the solid state. We have recently undertaken theoretical studies to complement these experimental results.

Further, with an eye-towards advancing the incorporation of additional functionality, we have undertaken Schiff base reactions between our aminopyrazole systems and multiple aldehydes. While not unprecedented [2], these reactions yielded a plethora of unexpected 1,3-diazocanes and fused dipyrazoloheterocycles (Fig. 1). The coordination chemistry of these systems with first row transition metal cations has been explored. The structural characterization and spectroscopic properties of these ligands and their complexes will be presented.

Figure 1. Multifunctional aminopyrazole systems, a 1,3-diazocane and a fused dipyrazoloheterocycle.
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