Combined use of solid-state NMR spectroscopy and theoretical modelling as a method
of structure determination.

Mihails Arhangelskis,® Robin Stein,> Andrew J. Morris,® Mark D. Eddleston,® Nadeesh
aDepartment of Chemistry, McGill University, Montreal, Canada

®Theory of Condensed Matter Group, Cavendish Laboratory, University of Cambridge,
Cambridge, UK

“Department of Chemistry, University of Cambridge, Cambridge, UK

NMR crystallography is an area of materials research concerned with acquiring structural
information by combining solid-state NMR spectroscopy with theoretical modelling of NMR
parameters. The development of this research field has been facilitated by the development of
highly accurate methods for calculating NMR parameters in periodic structures. In particular,
calculations with the Gauge Including Projector Augmented Waves (GIPAW)! method
routinely show a 2 ppm accuracy for '3C spectra,> making them invaluable in helping assign
the spectra and distinguish polymorphic structures.

In this presentation an overview of NMR functionality in a plane-wave DFT code
CASTEP? will be given, highlighting its use in NMR crystallography. We will present
several studies where combined use of experimental NMR spectroscopy and modelling is
used as an aid in structure determination of tautomers, spectra assignment, and improving the
overall understanding of structural features responsible for spectroscopic variations.*
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