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Molecular switches are a class of compounds characterised by the ability for a molecule to be interconverted between two or more 
reversible states. They have the potential for use in applications from quantum computing [1] to data storage [2]. An emerging 
class of molecular switches are materials displaying valence tautomerism (VT), a process in which an external stimulus, such as 
temperature, pressure, or light, triggers an electron transfer between a redox-active ligand and a metal centre [3]. This leads to 
changes in the magnetic and physical properties after switching, such as colour. VT is most commonly seen in cobalt-based metal 
complexes with o-dioxolene redox-active ligands which can exist in either the catecholate (Cat) or semiquinonate (SQ) electromer 
states [3]. In these cobalt complexes, upon electron transfer the species switch between a high-spin (HS) and low-spin (LS) state, 
leading to an overall interconversion between the LS-CoIII-SQ and HS-CoII-Cat charge distributions [3]. In addition, this switching 
significantly affects the molecular structure which in turn affects the crystalline structure [4]. 
 
The investigation of VT is a relatively new field, particularly when compared to many other molecular switches such as spin-
crossover materials. Yet despite the well-known impact of high-pressure on the crystalline structure of molecular crystals, of the 
four studies [5-8] to date investigating pressure-induced VT, no current study has elucidated changes in the crystalline structure 
before and after VT upon the application of high-pressure. The crystalline structure of VT and related SCO materials is important 
for applications in quantum computing, spintronics, and data storage, due to its rule in influencing the abruptness of the spin-
transition and controlling the presence of any hysteretic ability [4]. Thus, high-pressure X-ray diffraction (XRD) allows for the 
concurrent characterisation of VT while investigating the effects of pressure and VT upon the crystal structure. Using a diamond 
anvil cell (DAC) to apply pressure we were able to, for the first time, investigate structural changes during pressure-induced VT in 
a series of VT-active compounds. The changes in colour to the single crystal samples upon switching can be seen in Figure 1. In 
addition, pressure-induced VT was detected in a species which has shown to exhibit neither thermally- or photo-induced VT. 
 

 
Figure 1. Colour changes in the single-crystal samples of VT active metal-complexes upon application of hydrostatic pressure 
using a Merrill-Bassett DAC. 
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