[6] C. Battram, S. J. Charlton, B. Cuenoud, M. R. Dowling, R. A. Fairhurst,
D. Farr, J. R. Fozard, J. R. Leighton-Davies, C. A. Lewis, L. McEvoy, R. J.
Turner, A. Trifilieff, J. Pharmacol. Exp. Ther. 2006, 317, 762. [7] K. K.-C.
Liu, S. M. Sakya, C. J. O'Donnell, A. C. Flick, J. Li, Bioorg. Med. Chem.
2011, 79, 1136. [8] K. Inagami, M. Kaihara, J. M. Price, J. Biol. Chem. 1965,
240, 3682. [9] O. P. Shukla, Appl. Environ. Microbiol. 1986, 51, 1332. [10] J.
Wang, T. Reijmers, L. Chen, R. van der Heijden, M. Wang, S. Peng, T.
Hankemeier, G. Xu, J. van der Greef, Metabolomics 2009, 5, 407. [11] L
Murakami-Kubo, K. Doh-ura, K. Ishikawa, S. Kawatake, K. Sasaki, J.-I. Kira,
S. Ohta, T. Iwaki, J. Virology 2004, 78, 1281.

Keywords: tautomerism, polymorphism, hydrogen bonding

L.A.18
Acta Cryst. (2011) A67, C817

Cation ordering at the nanoscale

Michele Zema,® Serena C. Tarantino,” “Department of Earth
Sciences,  University  of Pavia, Pavia  (Italy). E-mail:
michele.zema@unipv.it

We describe a new mechanism of microstructure formation
occurring during cation ordering processes under non-equilibrium
conditions: a fully coherent and regular array of nanosized domains
develops in columbite crystals through separation into discrete phases
which have the same composition but different degree of long-range
cation order. Such pattern of microstructure can be created by high
temperature annealing of crystals which grew with an initially
metastable state of cation disorder. Size and distribution of the
domains remain more or less constant over a prolonged period of
annealing.

High-resolution and contrast TEM images revealed
microstructural features, and synchrotron X-ray powder diffraction
allowed the evolution of cation ordering and domain sizes to be
observed in situ [1]. Progressive ordering takes place within the
ordered domains and the disordered matrix without significant
changes in microstructure. At some late stage, when the ordering is
advanced, the ordered domains again grow until the equilibrium is
achieved. Analysis of IR and Raman spectra collected on samples
with different compositions and degrees of order together with the
real space analysis of the diffraction data using the Pair Distribution
Function technique provide new information on the evolution of the
local and mesoscopic structure of columbite, as well as an estimation
of the spatial extent of the ordered/disordered domains, thus allowing
to gain further insights and a better understanding of the factors
controlling the ordering process in columbite.

We can speculate that a new family of such microstructures
might appear during ordering under metastable conditions of other
oxide phases. The new decomposition mechanism observed in
columbite might offer another alternative toward self-organizing
systems.

[1] S. C. Tarantino, M. Zema, G. Capitani, M. Scavini, P. Ghigna, M.
Brunelli, M. A. Carpenter, American Mineralogist 2011, 96, 374-382.
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Experimental and theoretical charge density studies of lidocaine
barbiturate.
Marlena Gryl, Katarzyna Stadnicka, Faculty of Chemistry,
Jagiellonian University, Krakow (Poland). E-mail:
gryl@chemia.uj.edu.pl

The major goal of crystal engineering is the prediction of
structure-property relationship. Nowadays, high resolution, low
temperature X-ray diffraction experiments enable the extraction and
analysis of the charge density distribution in crystals. Electron
density and its properties can be considered as a valuable tool for the
analysis of chemical bonding, in particular hydrogen bonding.
Recently, comparative experimental and theoretical charge density
analysis was carried out for two out of the polymorphic forms of urea

barbituric acid co-crystals [1]. Herein we report the charge density
analysis results for polar structure of lidocaine barbiturate: space
group P2, a=11.1322(5), b=11.4604(6), c=14.8607(8)A,
3=92.712(3)°. The experimental charge density was evaluated using
the XD2006 [2], the multipole refinement was carried out using the
Hansen—Coppens formalism [3] implemented in XD2006. Periodic
single-point  quantum calculations were performed using
CRYSTALO6 [4] with the DFT method at the B3LYP/6-31G** level.
The multipole refinement based on the amplitude of the theoretical
static structure factors was carried out with the XD2006. In the
structure there are two symetrically independent barbiturate ions and
two lidocaine cations. Molecular recognition and the formation of
specific hydrogen patterns in the examined structure will be
discussed. In addition an attempt was made to calculate the static
polarizabillity and first hyperpolarizability tensors for the crystalline
system [5], [6].

[1] M. Gryl, A. Krawczuk-Pantula, K. Stadnicka 2011, Acta Cryst. B67, 144-
154. [2] T. Volkov, P. Macchi, L. J.Farrugia, C. Gatti, P. Mallinson, T.
Richter, & T. Koritsanszky 2006. XD2006. University at Buffalo, State
University of New York, NY, USA; University of Milano, Italy; University of
Glasgow, UK; CNRISTM, Milano, Italy; Middle Tennessee State University,
TN, USA. [3] N. K. Hansen & P. Coppens 1978 Acta Cryst. A34, 909-921.
[4] R. Dovesi, V.R. Saunders, R. Roetti, R. Orlando, C. M. Zicovich-Wilson,
F. Pascale, B. Civalleri, K. Doll, N. M. Harrison, 1. J.Bush, P. D’Arco, & M.
Llunell 2006, CRYSTALO6 User’s Manual. University of Torino, Italy. [5]
M.Ferrero, B.Civalleri, M.Rerat, R.Orlando, R. Dovesi 2009 J.Chem.Phys.
131, 214704. [6] R. Dovesi, R. Orlando, B. Civalleri, C. Roetti, V. R.
Saunders, and C. M. Zicovich-Wilson, Z. Kristallogr. 220, 571 (2005).
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Synthesis of new Cu(III) substituted dithiolate complexes
(CH;P(Ph)3)[ Cu(bdtCl,),]
Peter Herich, Marek Fronc, Jozef Kozisek
Department of Physical Chemistry, Slovak Technical University,
Bratislava, Slovakia.
E-mail: peter.herich@stuba.sk

Coordination compounds of copper in the oxidation state
Cu(III) are quite unusual. The series of several dithiolate complexes
of general formula R[M(bdt),] with benzene-1,2-dithiol (bdt), M =
Ni, Co and Cu as the central atom and various ammonium
(phosphonium) derivatives R = MeyN', Et;,N, Pr,N', Me;PhN",
MePh;P*, Ph,P" | were prepared [1]. A wide range of technical
applications (e.g. superconductors, resins, polarization filters,
vulcanization accelerators) of the dithiolate complexes, as well as
their biological activity (anticholinesterase activity, pesticides) makes
them interesting subjects for the research. Our previous attempt to
study the electronic structure of these complexes from diffraction
data was not successful due to large anisotropic displacement
parameters (ADPs) [2]. In order to reduce the thermal motion in the
complex, chloro-substituted ligand, 3,6-dichloro-1,2-benzenedithiol
(bdtCl,) was used for the synthesis.
Preparation of (MePh;P)[Cu(bdtCl,),]: Solution of Na (0.08 g, 3.3
mmol) in MeOH (10 cm’) was added to 3,6-dichloro-1,2-
benzenedithiole (0.34 g, 1.6 mmol). To this mixture, CuCl,-2H,0
0.13g, 0.76 mmol) in MeOH (10 cm’) was added. Finally,
MePhsPBr (0.57 g, 1.6 mmol) in MeOH (10 cm®) was added. The
resulting solution was stirred for 24 hours. The complex was
precipitated by the slow addition of water, with vigorous stirring. The
green crystalline powder was filtered off, washed with diethyl ether,
and then recrystallized from acetone/methanol solution (40:5) (yield
99%). Crude product was purified by column using eluent mixture
toluene/methanol (10:1). Two products were obtained by this method
— a complex with methylated and with non-methylated dithiolate
ligand. After crystalization a single crystal suitable for X-ray analysis
was selected.
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