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Access to chiral compounds is a crucial fundamental technology in industry, and among various methods, crystallization-based
chiral resolution is an economically advantageous approach suitable for mass production. Classical methods such as preferential
crystallization, diastereomer method, and the deracemization all require crystal structures where the desired isomer is contained
in a single crystal, such as conglomerates or diastereomeric salt Therefore, solid solutions, which contain multiple isomers in
non-stoichiometric proportions within the unit cell, are recognized as problematic. In this study, we introduce two new chiral
resolution methods achieved by understanding phase diagrams for solid solutions[1-3]. The first method is deracemization
utilizing solid solution in the conglomerate phase. The axially chiral compound pMe, shown in Figure 1a, forms a conglomerate,
while the structurally similar pCl yields a racemic compound. Constructing a melting point phase diagram of the pMe/pCl system
revealed that these two compounds form a partial solid solution. Deracemization by crystallization was performed at a mixing
ratio that yields a conglomerate-type solid solution, successfully amplifying the chirality in the crystal phase (Figure 1a) [1]. The
second method is crystallization-induced diastereomeric transformation (CIDT) of chiral primary amine compounds. The
aminoindane derivative, an intermediate in the synthesis of the drug Ozanimod, and the tartaric acid derivative form a solid
solution diastereomeric salt (Figure 1b). Although a single crystallization only achieves an insufficient chiral resolution of 24%
diastereomeric excess (de), constructing a ternary isothermal phase diagram revealed a significant solubility difference between
the diastereomers. Focusing on this difference, CIDT was performed with the addition of an Ir catalyst capable of racemizing the
amine, resulting in the convergence of the de in solid phase to around 70-80. Interestingly, this composition is close to the solid
solution limit of the diastereomers, suggesting a connection between the driving force of crystallization-based deracemization
and the thermodynamic equilibrium state[2,3]. In this presentation, the phase diagrams for each system and chiral resolution by
crystallizations will be discussed in detail.
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Figure 1. (a) Deracemization of the mixed crystal system composed of pMe/pCl. (b) CIDT of the diastereomeric solid solution
system composed of the aminoindane derivative and the L-tartaric acid derivative.
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