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dihedral angles near either 60° or 180°. Previous studies on similar compounds show that

such alattice could consist of either a ring or a continuous repeating helical structure.
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nd one author has stated “every
compound has different polymorphic forms...and the number of forms known for a given
compound is proportional to the time spent in research on that compound”. 2 Most X-ray and

solid-state MMR studies tend to focus only on a single polymorphic form. 2
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Interestingly, many molecular solids are composed of multiple conformations of similar energi
These conformational isomers form either multiple conformationally distinct lattice types in
solid mixture or crystallize with two or more conformations within a single unit cell. This late

case yields single crystals containing multiple molecules in the asymmetric unit. Such crystals

are readily characterized by diffraction methods. It has been determined that 8.3% of all
compounds 4 and 40% of alcohol crystals 2 in the Cambridge database have more than one
molecule in the asymmetric unit. However, even the availability of a X-ray structure from a
single crystallite is no guarantee that the bulk solid does not contain a mixture of polymorphic
forms. Crystallographers typically select the best crystal from a mix and thus may choose only
one representative of a set of mixed crystallites. Evidence for this proposal is found in solid
1,3,5-triamino-2,4,6-trinitrobenzene. The published crystal structure is centrosymmetric but
the bulk solid exhibits second-order harmonic generation, a property of noncentrosymmetric

solids. © One explanation is that the crystal used in diffraction was atypical of the bulk solid.
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patterns for the 2 sp? carbons, C2 and (3.

A Figuras

3 Figure 1 Structure of verbenal.
Ty

Figure 2 A comparison of the isotropic '*C spectrum before (bottom) and after
i (top) thermal annealing. The top spectrum was produced by both slow and
rapid cooling of the melt as well as drying from a variety of solvents. Peaks
between 140 and 150 ppm arise from C2 while those near 120 ppm are due to
3.

Figure 3 Spinning sideband patterns for C2 and C3 showing the similarity of tensor
patterns obtained for the individual isotropic lines of a given carbon. The six
distinct lines for each carbon arise from only minor conformational variations in the
solid-state maolecules.

The narrow isotropic lines support the view that verbenol is composed of a mixture of different

crystalline forms rather than an amorphous mixture. This position is further strengthened by
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