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EFFECT OF SIDE CHAIN FUNCTIONAL GROUPS ON INCLUSION INTERPRETING STRUCTURAL MOTIFS OF MOLECULAR
ABILITIES OF CHOLIC ACID MATERIALS BY WAY OF CRYSTAL STRUCTURE
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Inclusion compounds of cholic acid (CA) and its derivatives have bedBIRMINGHAM B15 2TT UK
systematically investigated. Substitution of a carboxylic acid group by other
functional groups at the steroidal side chain gives a wide variety of CBhe aim of the direct-space strategy in structure solution from powder
derivatives. For example, CA derivatives with amide and ester side chains diffraction data is to generate crystal structures independently of the diffraction
called cholamide (CAM) and methyl cholate (MC), respectively. Theidata and to assess the correctness of each trial structure by comparison of its
inclusion crystals have been obtained by recrystallization from various orgamsicnulated powder pattern with the experimental pattern [1]. A direct-space
compounds. It was found that CAM included various alcoholic guests, whikearch is essentially a global optimization problem, for which the use of
CA did only limited alcohols. X-ray diffraction studies made clear that CAMyenetic algorithms (ga) are appropriate. Genetic algorithms are optimization
forms a similar bilayer structure to CA, indicating that both the hosts form theethods founded upon the principles of evolution, and engaging the functions
robust motif. In the case of MC, only small polar guests such as alcohols afdmating, mutation, and natural selection towards the improvement of the
nitriles are found to be included. This result indicates that the number fithess of the members of a population. The structures of complex molecular
hydrogen bond donor at the side chains play an important role for the inclusioystals from a wide range of fields have been solved using our genetic
abilities of bile acids. Moreover, we demonstrate that PCcavity, volume ratidgorithm method [2], including examples from within chemistry, materials
of guest molecules to the host cavities, is a useful parameter for estimating slséence, and structural biology [3]. Rationalization of these crystal structures
steric size fit between host cavities and guest molecules as well as predictionféérs insight and enables understanding into the structural motifs and
isomerization of the host framework and/or change of the host-guest ratios. properties of solids for which the growth of single crystals are either

intractable, or undesirable [4]. Looking ahead to the future, improvements to
Keywords: CHOLIC ACID PCCAVITY INCLUSION COMPOUND su_ch optimiza_ltion tgchniques will result _in in(_:reasingly complex problems

being determined directly from powder diffraction data, enabling the further

understanding of structure-property relationships in molecular solids.
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SLaboratoire de Chimie de Coordination du CNRS, France In crystal structure analysis curvilinear vibration trajectories resulting from
molecular and internal rotations are modelled by atomic displacement
Crystal structure of GHgoClisFeN2sNacO109 is shown. Intensities were parameters (ADPs) implying linear displacements. The concomitant shift of
collected with a MAR345 image plate detector. Crystal data: cubic, spaatoomic positions towards the rotation axes shortens interatomic distances.
group Pm-3n (no 223), a = 23.6270(10) A V = 13189.4% & = 2,p.aca=  Some centrosymmetric (E)-stilbene derivatives provide an unusual example of
1.236 g crif, 2387 reflections observed (I > Zl)); R, = 0.0656, wR = this effect: the central C=C double bond shortens substantially with increasing
0.1688. The structure consists of a cationic polymeric framework of [[Fe(1¢mperature, even after refinement with a multipolar atom model using
~]laNag*** (1 = 1,10-phenanthroline-5,6-dione). The holes defined by thRIOPRO [1]. The shortening can not be due to molecular libration [2]. We
porous network are loaded with sodium and perchlorate guest ions organizetiane analyzed ADPs determined in the temperature range from 16 to 233.5 K
such a way that 'naked' [Naunits, with a half occupation factor, are confinedfor low frequency vibrations using a recently developed model of local normal
in cavities made up of ClO counter-ions. The occurrence of vacant siteamodes [3]. Beside the librations and translations two deformation modes with
permits high conductivity even at low temperatures. The void defined Hyequencies below 100 cm-1 were found: a crankshaft motion of the central -
{[Fe(1) ~]aNag}*** corresponds to 60.4% of the total unit cell volume. TheHC=CH- fragment and an in plane bending motion. The former is responsible
crystal structure gathers three singularities: (i) the charge distribution in tfar the apparent shortening of the ethylene bond distance. Normal modes of the
unit cell allows the occurrence of a cubic cluster of Na ions with haifolated molecule were also calculated by density functional methods for
occupancy (this means that the number of available position is douldemparison. The crankshaft frequency is found to be higher than that from
regarding the number of Na atoms; (ii) the holes and Na atoms are uniforripPs and two additional low frequency deformation modes were obtained.
and randomly distributed in the crystal, and (iii) the lack of coordination for th€he differences between the condensed and gaseous state are not yet
vacant site Na ions. The two last features are connected in many solids witiderstood.
low activation energy for ion diffusion and fast ion conductivity. This waskeferences
confirmed by means of a.c. impedance spectroscopy measurements. THéyB. Guillot, L. Viry, R. Guillot, C. Lecomte & C. Jelsch, J. Appl.Cryst.
revealed an Arrhenius behaviour with a small departure at high temperat(@601), 34, 214

and an activation energy E 1.4 kJ mof. [2] K. Ogawa, T. Sano, S. Yoshimura, Y. Takeuchi and K. Toriumi, J. of the
Am. Chem. Soc., (1992), 114, 1041
Keywords: FAST-ION CONDUCTOR INORGANIC STRUCTURE [3] H.B. Burgi and S.C. Capelli, Acta Cryst. A, (2000), A56, 403

NANO-SIZED CHANELS
Keywords: ATOMIC DISPLACEMENT PARAMETERS BOND
LENGTH CORRECTION E-STILBENE DERIVATIVES



