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As small molecules get larger [1], determining their
structures becomes increasingly challenging. Initially, the
problem is growing suitable crystals; while this can be a
problem for even very small molecules, for bigger molecules
it can be particularly challenging. Once that hurdle has been
overcome data collection is the next difficulty, where solvent
loss, and poor diffraction can be serious impediments.
Synchrotron radiation can make the impossible possible, but
can also introduce new problems for example, radiation
damage. Finally, structure refinement is always difficult due
problems including a paucity of data, the large number of
parameters and often, large regions of poorly defined solvent.
In the last 10 years, the author’s view of what constitutes a
large structure has changed significantly. Starting in a world
where a unit cell contains only a handful of atoms, small
pharmaceutical compunds could seem quite large. More
recently, collaborators have found increasingly large
molecules to study, the most recent being 11.5 Kda! Some of
the stops on this Journey into the Unknown will be presented
along with some of the pit-falls, obstacles, detours and
cul-de-sacs: the Final Destination is unknown.
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Since their discovery in the 1950s, the formation of
inclusion complexes of cyclodextrins (CDs) in the solid and
liquid states continues to be the subject of numerous
studies.[1] CDs have found some useful applications in the
pharmaceutical industry, for example as complexing agents
for sparingly water-soluble drug molecules, or as
stabilisers.[2] The ability of hydrated CDs and their inclusion
complexes to form different physical forms under conditions
of ambient pressure has been previously reported in the
literature but has not been widely investigated.[3,4] Apart
from recent solution NMR experiments and molecular
dynamic simulations, the high-pressure behaviour of CDs
remains virtually unexplored to date.[5,6] Through a series of
case studies, we present new structural evidence, obtained by
single-crystal X-ray diffraction, in support of the great
structural variation and polymorphic behaviour exhibited by
CDs under conditions of low temperature and high-pressure.
In particular, we focus on a) the experimental conditions
under which the new structures were obtained, b) the
comparison of host-guest interactions in the new and known
forms, and c) the role of water for structure stability.
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