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The study into the solvent effect on the barrier in furfural has shown that entropy
changes for unimolecular processes are significant and cannot be ignored. In addition,
reaction-field methods do not satisfactorily account for this effect; consequently a
statistical mechanical approach is necessary. Nevertheless, this study illustrated that the
measured activation entropy can be interpreted with confidence and can provide valuable
information about the system.

Future dynamic NMR investigations should exploit activation entropies to gain
insight into transition state structures and mechanistic information about these processes.
This would be particularly useful for large systems such as proteins or natural products,
where complex rearrangements of the solvent as the result of conformational changes of
the molecule are key in their biological activity. A systematic investigation into
activation entropies of dynamic process of small peptides in different solvent systems
could be a useful vehicle in the further understanding of the behaviour of bound solvent.

Sparse matrix methods should be extended to simulating spin dynamics in the
solid state. The Lanczos method was particularly useful when computing spectra directly
in the frequency domain, however, is not easily adapted to time propagation. Chebychev-
like propagation methods are probably better suited. In combination with Floquet
methods Chebychev-like time propagation techniques could be used to simulate spin
dynamics during rotor-synchronised pulse sequences, such as REDOR-based
experiments. Dephasing curves could be computed in this manner, especially when

dynamic processes and homonuclear coupling need to be considered.
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The next stage in simulating MAS spectra should include the quadrupolar
coupling term without the use of perturbation methods. Using the current methodology,
one must compute the spectrum in a combined Zeeman-Quadrupolar frame, which under
MAS conditions is time-dependent. At this stage, in the interest of computational
efficiency, it is not clear whether it is worthwhile to continue with Floquet methods, and
thus the COMPUTE approach should be explored. With either method it should be
possible to simulate spectra of spin-1/2 nuclei coupled to quadrupolar nuclei. More
generally simulation of several spin-1/2 nuclei coupled to a quadrupolar nucleus should
be pursued, where homonuclear coupling terms, relaxation and chemical exchange are
included.

In summary, future work should concentrate on a systematic investigation of the
activation entropies on dynamic processes in solution and the development of new sparse
matrix methods for time propagation for the simulation of spin dynamics in the solid

state.




