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Discovery of a new high-pressure phase of Posaconazole
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Posaconazole (POSA) is an antifungal compound used to treat infections in immunocompromised individuals. However, it belongs to the BCS (Biopharmaceutics Classification System) class II drug meaning it has low solubility therefore its bioavailability is limited. There are fourteen different forms reported, of which only 2 have their crystal structures reported. Much less is understood about their properties [1]. Of the two structurally characterised forms, the thermodynamically stable form of POSA (Form I) crystallises in the monoclinic space group P21 with Z = 2 whilst Form II crystallises from the melt in the same space group P21 with Z =6. Form I is primarily used to produce oral suspensions [2]. 
Previous investigation of tablets of POSA by Huang et al. observed that Form I of POSA amorphised under compaction conditions at 0.4 GPa indicating a compression-induced phase transition [3]. They observed that there was 23% (w/w) transformation to the amorphous form at 0.4 GPa compared to 10% at 0.05 GPa. This is an important observation as a change to the amorphous product alters the bioavailability of the material. Our aim was to investigate the effect of pressure on POSA through the use of X-ray diffraction to enable us to elucidate the changes to the structure as a function of applied pressure.  High pressure was applied to POSA using a diamond anvil cell (DAC; 0-5 GPa). On compression, we observed that Form I undergoes a phase transition between 0.17-0.25 GPa due to a sudden change in the unit cell parameters. Our results show that POSA transforms to a new high-pressure polymorph where there is a tripling of one of the axes and a reduction in symmetry to P1. The asymmetric unit changes from Z=2 to Z=6 induced by a change in the conformation of the molecule; this form is different to Form II. We observe a rotation in the end groups of the molecule, particularly the triazole ring (Figure 1). This change is significant enough to cause a change in symmetry and move to a more complex description of the structure bringing the amorphous form one step closer.

Figure 1. Crystal structures of Posaconazole. The structures are shown looking down the crystallographic a-axis. Figure a) Ambient form (P21): Blue b) Both ambient form and High-pressure form (P1): Orange.
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