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Synthesizing more efficient materials with a diversity of properties is a
reality thanks to the possibility of manipulating the molecular
geometry and structure of compounds. In this article, the Design of
Metal Organic Materials group at the UAB presents six compounds
using metallic cations Zn(ll), Cd(ll) and Hg(ll), and two flexible
ligands. These ligands, which are also hybrid, have the same
functional groups, but are coordinated differently in space and have
different forms depending on the para- and ortho- isomers used.

Effect of the ortho- or para- substitution in the structure of Zn(ll), Cd(ll) and Hg(ll) coordination compounds.

Crystal engineering is a field of chemistry dedicated to the design of coordination compounds
with tuneable structures and geometries and is arguably one of the most active fields of
research'.It is based on the combination of metallic cations, acting as nodes, and organic
ligands binding them. By modifying these ligands, the final crystalline network can be
altered”.

The search for more efficient materials possessing new functionalities has led to the
emergence of flexible ligands (in opposition to rigid ligands which were favoured previously)
including heterocyclic nitrogen donors. Moreover, the design of hybrid ligands, that is, ligands
possessing different donor atoms, is also thrivings.
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Schematic representation of the six resulting coordination compounds.

In this work, two flexible ligands possessing heterocyclic nitrogen donors (pyrazole) and
oxygen atoms, thus being a N,O-hybrid donor, are presented. The two synthetized ligands
have the same_functional groups in their structure, but the relative position of its substituents
is different. Therefore, the para- and the ortho- isomers are obtained. In this work, the effect
of their different substituent position in the structure of the resulting coordination compounds
has been studied. Selected metal cations were Zn(ll), Cd(Il) and Hg(ll).

This study yielded six compounds, three for each ligand. All compounds have been fully
characterized via analytical and spectroscopic techniques and their crystal structures
elucidated using X-ray single crystal diffraction.

It has been observed that small changes in substituent position has a huge impact on the
shape and properties of the resulting compounds. Those obtained with the para- isomer
have a thirty-four membered dimeric ring structure. On the other hand, those including the
ortho- isomer are infinite polymeric chains. Moreover, the coordination behavior of the ortho-
isomer is different in compounds containing Zn(ll) from those containing Cd(ll) or Hg(ll). In
the Zn(ll) compound the ligand is bonded via nitrogen atoms, whereas in Cd(ll) and Hg(ll)
both nitrogen and oxygen atoms are bonded. This behaviour also affects the overall shape of
the compounds; the Zn(ll) one has a zigzag chain shape, whereas Cd(ll) and Hg(ll) ones
have an helical chain shape.

Finally, the solution behaviour of these compounds was also studied via 'H NMR, °C NMR,
UV-Vis spectroscopy and photoluminescence measurements.
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