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The separation of close isomers by clathrate formation is in-
dustrially important because it is simple, efficient and is not ener-
gy intensive. The process relies on molecular recognition between
host and guest molecules, and typically consists of dissolving an
appropriate host compound in a mixture of two or more guests,
allowing the formation of a crystalline inclusion compound which
is enriched with respect to a particular guest. The inclusion‘com-
pound is filtered and the enriched guest released by gentle warm-
ing, so that the host compound can be recycled. Depending on the
selectivity of the process, separation of the targeted guest of >90%
is usually achieved in at least three cyclesi-2. .
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Hexakis(3-hydroxy-3.3-diphenyl-2-propenyl)benzene (H) has
proved to be a very versatile host including a number of small
organic molecules via hydrogen bonding. Inclusion compounds
of H have been found to form in various host:guest ratios, often
considerably richer in guest than is usually observed for organic
hosts. It includes a number of guests with carbonyl functions, for
example methyl ethyl ketone (1:3), diethyl ketone (1:2) and cy-
clohexanone (1:3); as well as guests such as diethyl ether (1:2)
and 1.4-dioxane (1:5).

However, on crystallization from 1,3-dioxolane, H selective-
ly included a trace amount of 1,3-dioxolan-2-one from the solu-
tion. This ketone complex was characterised by single crystal dif-
fraction, thermal analysis, nuclear magnetic resonance Spectros-
copy, and mass spectroscopy.
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The B-quinol clathrate crystal is built up of approximately
spherical cages, about 4 A in diameter. This cage structure is sta-
ble only when guest molecules are trapped within the cages. With-

out guests, another modification of quinol, the o-form, is the most
stable structure. The experimentally measured enthalphy differ-

ence for the process o-quinol —> B-quinol is only 0.6 kJ/mol.
The enthalphy change for the inclusion of guest molecules into

the B-quinol cages has been measured to -25 to -60 kJ/mol, de-
pending on the type of guest molecule.

Many experimental studies of B-quinol inclusion compounds
have been reported. The preferred sites and the motion of the guest
molecules in the cages have been investigated. No ab initio calcula-
tions of these crystalline compounds have yet been presented.

This paper presents results from crystal-orbital calculations

of different B-quinol inclusion compounds at the Hartree-Fock and
Hartree-Fock + DFT levels. Optimized structures, clathrate for-
mation energies and the much debated role of the guest-guest in-
teractions will be presented.
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The crystal structure of durene-thiourea [2CgH1y.9SC(NHg)o] has
been determined by X-ray diffraction method. The structural aspect of
this inclusion complex with respect to the crystal structure, host cavity
shape and guest cavity shape after the monoclinic deformation is attrib-
uted to the distorted lattice of the guest (durene) molecule.



