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Abstract

The physical and chemical properties of the solids are directly related to their crystal structures. The
crystal engineering tools can be used to modify and fine-tune these properties. It is possible to design
organic crystals, coordination polymers CPs) and metal-organic framework (MOF) materials with
desired physical properties like solubility, crystal bending, guest and gas sorption, storage, separation
and transportation, ion exchange, catalysis, magnetism (magnetic ordering, spin crossover),
conductivity, optics (multi-photon upconversion, luminescence and sensing, birefringence), negative
thermal expansion and processability. As more and more exotic new crystalline materials are made,
unexpected, unusual and unpredictable properties have been discovered. In our laboratory we have
encountered a number of interesting properties such as structural transformations due to solvent
exchange, change of composition and dimensionality due to grinding, unexpected photoreactivity of
organic crystals and transition metal complexes and centrosymmetric crystals showing second-order
non-linear optical properties.

The traditional perception of crystals being rigid, hard, and brittle is changing ever since the
discovery of mechanically responsive crystals. External stimuli induced structural changes at the
molecular level has been successfully manifested to visually impressive dynamic effects in the crystal
bulk. For the past few years, macroscopic dynamism has been conveniently demonstrated in response to
the external stimuli such as light, heat, mechanical force, etc. With the appearances of plenty of reports

© International Association of Vid. Proc. Adv. Mater., Volume 3, Article ID 2203261 (2022) [1 of 3]
Advanced Materials


mailto:jjvittal@nus.edu.sg

Video Proceedings of

Advanced Materials
www.proceedings.iaamonline.org

on stimuli responsive crystals, this dynamic research area has emerged as a major playground for solid
state chemists. Based on the understanding of structure-property relationship, mechanically compliant
crystalline materials can be designed by applying crystal engineering principles, which were once
serendipitous. This talk presents the recent scientific developments in the photoreaction involving [2+2]
cycloaddition reaction, dynamic and mechanical properties of crystalline materials in our laboratory
which has been mostly limited to organic crystals. In the quest for developing multifunctional actuating
materials, metal complexes and CPs have the potential to be leading candidates. Previously thought
serendipitous dynamic effects can be rationally induced in mechanically compliant crystals after
understanding structure-property relationship at the molecular level.

Keywords: [2+2] cycloaddition reaction, dynamic crystals; coordination polymers; metal-organic
frameworks; metal complexes.
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