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High resolution X-ray diffraction, ab initio calculations and thermodynamic measurements to go insight the polymorphism of drugs. Application to paracetamol and piracetam

teaching and research institutions in France or abroad, or from public or private research centers.  

Electrostatic potential [2] Electrostatic intermolecular energies Thermodynamic measurements [9] Topological p-T diagram for the thermodynamic relationships of the monoclinic (Form I) and orthorhombic (Form II) phases of paracetamol. Triple points: 1=I-l-v, 2=II-l-v, 3=I-II-l, 4=I-II-v (full and empty circles= stable and metastable triple points, respectively). Two-phase equilibrium curves: a-a'=l-y, b-b'=I-v, c-c'=II-v, d-d'=I-II, e-e'=I-l, f-f'=II-l (solid, dashed, and dotted lines=stable, metastable, and supermetastable parts of these curves, respectively). Stable phase regions: b-1-3-d=Form I, d-3-f=Form II, f-3-1-a=liquid, a-1-b=vapor.

Introduction

  High resolution X-ray diffraction, ab initio calculations and thermodynamic measurements to go insight the polymorphism of drugs. Application to paracetamol and piracetam Ø Studying polymorphism of pharmaceutical compounds is a growing field of activity. This is due to the economic pressure of the pharmaceutical industry and the more important awareness of the polymorphism consequences on the medicament properties, in particular chemical and physical stability Ø We have developed a fundamental approach to study polymorphism, which combines high-resolution X-ray diffraction, thermodynamic experiments and ab-initio calculations Ø Application to : Paracetamol (acetaminophen): antipyretic, analgesic Piracetam (2-oxo-1-pyrrolidine acetamide): Nootropic drug Hirshfeld surfaces and fingerprints for piracetam and paracetamol [3,6] Conclusion Electron deformation density maps from HR X-ray experiments Experimental electron deformation density maps for form I of paracetamol [4] Contour levels are ± 0.05 e/Å 3 (negative contours are dashed) Cristallographic details for piracetam and paracetamol Cell volume per molecule (°A) E tot (kJ.mol -

  Experimental (blue) and Theoretical (black) electron deformation density maps for form II (left) and form III (right) of piracetam[2] 

  by the piracetam molecule in the two crystal structures. Gray and red isosurfaces correspond to +0.1 and -0.1 e/Å, respectively.