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The use of mechanochemical (MC) methods for covalent or supramolecular syntheses has been steadily increasing over the years, thanks to the significant benefits of avoiding the waste of solvents and the possibility of realizing different reaction pathways enabled by mechanical mixing and grinding. Although the mechanism of MC reaction paths is far to be understood, it has been suggested that in some cases proceeding through liquid intermediates may facilitate the activation of the process [1]. This communication focuses on processes enabled by the formation of liquid phases due to the mixing of starting materials. The occurrence of liquid phases during mechanochemical processes may lead to faster conversions towards the final products, as liquid phases can promote mass transport and molecular mobility, which are often critical aspects of mechanochemical reactions. Additionally, liquid mixtures overcome the limitation posed by surface interactions between solid particles inherent in solid-state reactions. A liquid phase may emerge directly from the physical mixture of reactants whenever the melting temperature of their eutectic mixture is lower than ambient conditions. The formation of a liquid eutectic phase during mechanochemical reactions has been indicated as a crucial step for initiating the reactants' conversion, and some examples have recently revealed an active role of the liquid eutectic phase in the formation of binary cocrystals. Recently a tool to investigate the possible occurrence of low-melting mixtures prior to MC synthesis has been presented [2]. This communication will discuss some cases where the evolution of a mechanochemical process through liquid intermediates has been proven by in situ monitoring of the reaction (Figure 1).
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Figure 1. Time resolved in situ monitoring of the formation of a co-crystal through a liquid intermediate
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