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In this study, we present an integrated experimental-computational approach to explore the solid-form landscape of the highly 
conformationally flexible molecule, chlorpropamide (CPA) [1]. CPA is unusual in the sense that in that it has been subject to 
significant solid form screening experiments utilising a range of non-traditional approaches that include high pressure [2, 3] and 
mechanochemistry [4, 5, 6]. However CPA demonstrates significant conformational flexibility and therefore the question was asked 
– should we expect more polymorphs of CPA? 

In this comprehensive solid state study, non-traditional crystallization methods such as spray drying, impurity-assisted crystallization, 
and gel-phase crystallizations were applied. The work allowed for the successful identification of new polymorphic forms of CPA, 
including a metastable ζ-polymorph and resolved the structure of the η-form previously identified in 2019. 

The newly identified structures were contextualised through the generation of a crystal energy landscape via CSP. The discovery of 
the ζ-polymorph, approximately 14 kJ/mol higher in energy than the most stable α-form according to density functional theory (DFT), 
highlights the critical need for CSP workflows to include a wider range of energetic states. This approach allows for the exploration 
of highly metastable phases that traditional methods might overlook. 

The CSP approach not only identified the new forms but also achieved significant success in locating five of six previously known 
forms of CPA. However, the study highlighted the challenges that remain in modelling molecules outside the calibrated energy and 
conformational range, underscoring a fundamental limitation in current CSP methodologies, particularly when dealing with flexible 
molecules. 

Furthermore, we demonstrate how the presence of degradation products in CPA solutions can significantly influence the 
crystallization outcomes, promoting the nucleation of otherwise difficult to obtain metastable polymorphs of CPA. This work 
emphasizes the importance of combining computational predictions with diverse experimental techniques to fully explore and 
understand the solid-state landscape of pharmaceutical materials. The findings not only advance our understanding of CPA but also 
provide a robust framework for exploring other polymorphic and conformationally flexible pharmaceuticals.. 
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