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Pressure effects in a charge-transfer complex p-benzoquinone:resorcinol
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The first organic charge-transfer complex was synthesized in 1844 by Friedrich Wöhler through the interaction between 1,4-benzoquinone (pBq) and hydroquinone (Hq) [1]. The charge transfer between the electron-acceptor pBq and the electron-donor Hq leads to the semiconducting properties of this class of compounds [2, 3], making them efficient cathodes in aqueous batteries [4].
In this study, an isomeric form of the Qh-like complex of pBq with resorcinol (m-dihydroxybenzene) has been synthesized from a 1:1 ratio of resorcinol and pBq. Unlike other complexes in this family, Rs does not transit to the diketo form, and by going through an aging reaction becomes less stable compared to the other isomeric complexes. The interatomic distances and π-stacking changes of the complex were studied under ambient pressure, 0.13, 2.00 and 3.00 GPa, in the diamond anvil cell (DAC). The compression of this orthorhombic structure, reduces the pitch angle φ, which in turn enhances the π-stacking of molecules (Figure 1a). The increased π-stacking and the reduced dπ distance, increases the charge transfer between molecules and decreases the energy gap Eg. The UV-Vis spectra measured as a function of pressure, confirms the changes (Figure 1b).


Figure 1. (a) pBq:Rs molecules π-stacked into columns arranged in layers and, (b) UV-Vis spectrum of the changes of the absorption wavelength of pBq:Rs complex as a function of pressure
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