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Supramolecular chemistry has opened a broad field of
investigations to solid state physicists by its ability to produce
new self-assembly materials [1]. A prototype tubular example
of supramolecular self-organization is given by inclusion
crystals, such as urea nanoporous compounds [2]. The host urea
molecule forms hydrogen-bonded hexagonal channels of 5.5 Å
diameter in which long guest chains like alkanes are densely
packed in a one-dimensional arrangement. This simple
paradigm crystal offers a unique opportunity to address at a
fundamental level the question of the nature and the roles of
interactions in self-organized architectures. Original physical
properties in these host-guest materials are related to their
aperiodic feature which, unambiguously, appears in their
superspace diffraction pattern [3]. Here, we will present two
quite new and unexpected results obtained in urea-alkane using
neutron diffraction under Helium hydrostatic pressure:

– the existence of a selective compressibility of the host and
guest sublattice [4]

– a total unexpected ordered phase where ordering does not
require any apparent deformation of the host [5].
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A specific feature of versatile host compounds is their
ability to form various host-guest complexes with the same
guest species (pseudopolymorphism). The conventional way for
pseudopolymorphism detection and preparation is to carry out
crystallization under various conditions (pressure,
supersaturation, temperature, etc.). The clathrate formation was
used at different temperatures keeping other parameters of the
crystallization medium the same. In order to study the host
versatility and pseudopolymorphism phenomenon the
corresponding host compound was dissolved in the respective
guest solvent and kept under definite temperatures for
crystallization. Host-guest ratio was determined by
NMR-integration and in some cases by termogravimetry.
Stability of the crystals was assessed using Kofler
termomicroscopy. The pseudopolymorphism have been found
in the clathrates between 1,1’-binaphtyl-2,2’-dicarboxylic acid
(BNDA) with dimethyl formamide (DMF) and
2.2’-bis(9-hydroxy-9-fluorenyl)biphenyl (BHFB) with acetone
(AC). The compounds of BNDA and BHFB exist in the �, �, �

and �, �, �, � temperature modifications, respectively. In order
to analyse the crystal packing of given molecules the special
method based on the point representation of molecules has been
developed. The conformational search has been carried out for
given compounds as a tool for finding the stable structures of
molecules, using stochastic approaches based on modification
of torsion angles in the framework of the program SPARTAN
5.1.3. The rotation of molecules’ fragments performed around
the ordinary bonds connecting them. The molecular dynamic
simulation has been performed in order to investigate the
behaviour of studied compounds under the crystallization
temperatures with the aid of the SYBYL 6.5 program. The
calculation of molecular interaction energy within of studied
crystals has been applied using the attachment energy technique
based on CVFF force field. It is shown that fragments of BNDA
and BHFB molecules possess the significant dipole moments
therefore the small modifications in the conformation of the
molecule caused by rotation of these moieties lead to significant
variations of the whole molecular dipole moment. This
peculiarity may be responsible for the unique
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