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Abstract: Liquid crystals are among us, in living organisms and in electronic devices, and they
have contributed to the development of our modern society. Traditionally developed by organic
chemists, the field of liquid-crystalline materials is now involving chemists and physicists of all
domains (computational, physical, inorganic, supramolecular, electro-chemistry, polymers, materials,
etc.,). Such diversity in researchers confirms that the field remains highly active and that new
applications can be foreseen in the future. In this review, liquid-crystalline materials developed
around coordination complexes are presented, focusing on those showing thermotropic behavior,
a relatively unexplored family of compounds.
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1. Introduction
Liquid-crystals are known for over a century, and despite being part of our everyday life, basic
research on liquid-crystalline materials remains highly attractive [1]. Indeed, new applications are
emerging, in which the particular properties of liquid-crystals are exploited [2,3]. Accordingly, liquid
crystals incorporating metal-based entities are showing great promises [4–10]. The introduction of
additional intermolecular interactions, such as metal–metal or metal–ligand, into the supramolecular
structure of the liquid-crystalline material, can modulate the properties, and ultimately, provide
new opportunities.
Liquid-crystalline materials are classified into thermotropes and lyotropes [11]. In thermotropic
liquid crystals, the mesophases are induced by the temperature, while in lyotropic liquid-crystals the
mesophases are controlled by the concentrations of the different components in a single or mixture of
solvents. Liquid-crystalline materials found in nature, such as lipids and membranes, are lyotropes.
On the other hand, those involved in electronic devices are more likely to be thermotropes. In the case
of metal-based liquid-crystalline materials, both types can be found in the literature [4–10], and some
can even be amphotropes [11].
Among metal-based liquid-crystalline materials, those exploiting supramolecular coordination
complexes have not yet found a commercial application, however, they are very interesting and they
offer great potentials in biology [12–16] and material sciences [17–19]. Moreover, and despite having
well-established synthetic strategies, the number of papers dealing with supramolecular coordination
complexes as liquid-crystalline promoters remains low. This might be associated to the complexity of
such systems, in which additional interactions are involved, thus increasing the difficulty of predicting
and interpreting the corresponding mesophases. Nevertheless, owing to the development of our
understanding on the molecular organization within mesophases, based on experiences as well as on
new computational models, we should see more of these hybrid supramolecular liquid-crystalline
materials in the future.
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Later on, analogous platinum Schiff base pyridyl type metalla-cycles were synthesized by
Later on, analogous platinum Schiff base pyridyl type metalla-cycles were synthesized by
MacLachlan and his coworkers [26]. In the series, the 2-hexyldecyl derivative (Figure 2) showed the
MacLachlan and his coworkers [26]. In the series, the 2-hexyldecyl derivative (Figure 2) showed the
most interesting liquid-crystalline properties. In non-polar organic solvents, lyotropic mesophases
most interesting liquid-crystalline properties. In non-polar organic solvents, lyotropic mesophases
were observed for the tetranuclear metalla-cycle. As demonstrated by the authors, a supramolecular
were observed for the tetranuclear metalla-cycle. As demonstrated by the authors, a supramolecular
aggregation of individual Pt-based metalla-cycle into columnar arrays was responsible for the
aggregation of individual Pt-based metalla-cycle into columnar arrays was responsible for the liquidliquid-crystalline properties.
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In a similar manner, Gin and co-workers have prepared dinuclear-Pt mesogenic metalla-cycles
incorporating bis-pyridyl linkers [27]. The hexafluorophosphate salt (Figure 3) possesses a
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(Figure
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5. Conclusions
5. Conclusions
The field of liquid-crystalline materials is shifting toward more complexed systems, in which
The field of liquid-crystalline materials is shifting toward more complexed systems, in which
multiple components are used to generate highly organized supramolecular arrangements. These
multiple components are used to generate highly organized supramolecular arrangements. These
sophisticated materials are expected to have an impact in various fields, such as in engineering
sophisticated materials are expected to have an impact in various fields, such as in engineering
(molecular electronics, photonics, high mechanical strength fibers, light modulators, lasers), energy
(molecular electronics, photonics, high mechanical strength fibers, light modulators, lasers), energy
(battery electrolytes), healthcare (artificial membranes, drug delivery, gene therapy), environment
(battery electrolytes), healthcare (artificial membranes, drug delivery, gene therapy), environment
(biocompatible plastics), chemistry (surfactants, detergents, elastomers, gels), separation technology
(biocompatible plastics), chemistry (surfactants, detergents, elastomers, gels), separation technology
(sensors), informatics (intelligent switches), catalysis, and others [1–4,48–59].
(sensors), informatics (intelligent switches), catalysis, and others [1–4,48–59].
A pillar of supramolecular chemistry is coordination chemistry [60], and therefore, it is not
A pillar of supramolecular chemistry is coordination chemistry [60], and therefore, it is not
surprising to see more and more supramolecular coordination complexes being incorporated within
surprising to see more and more supramolecular coordination complexes being incorporated within
liquid-crystalline materials. However, as illustrated in this short review, examples dealing with
liquid-crystalline materials. However, as illustrated in this short review, examples dealing with
thermotropic liquid-crystalline coordination complexes remain scarce. Nevertheless, when
considering the number of active groups in the field of coordination-driven self-assemblies [61–64],
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thermotropic liquid-crystalline coordination complexes remain scarce. Nevertheless, when considering
the number of active groups in the field of coordination-driven self-assemblies [61–64], and the exciting
applications that can be foreseen for the next generation of liquid-crystalline materials, this trend
should be reversed in a few years.
Funding: B.T. thanks the Swiss National Science Foundation (grant No 200021-162361) for financial support.
Conflicts of Interest: The author declares no conflict of interest.
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