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spectra we will discus the electric structure,  distortion of polyhedra 
related to ferroelectricity and thermal vibration. 
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Temperature dependence of pre-edge feature in Ti K-edge 
XANES spectra for ATiO3, A2TiO4 (A=Mg, Ca, Fe, Sr and Ba) and 
TiO2 compounds
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X-ray absorption near edge structure (XANES) provides important 
information on the electronic structure and local symmetry around X-
ray absorption atom. There are three distinct pre-edge peaks correspond 
to electronic transitions in Ti K-edge XANES spectra. The composition, 
structure and temperature dependence of XANES spectra on three 
peaks was investigated. We measured Ti K-edge XANES spectra of 
various titanates, MgTiO3, CaTiO3, SrTiO3, BaTiO3, Mg2TiO4, Fe2TiO4, 
TiO2 rutile and anatase, in the temperature range from 20K to 800K. 
Ti atoms are placed in TiO6 octahedral and TiO4 tetrahedral sites in 
crystal structures. The measurements of Ti k-edge XANES spectra were 
carried out in transmission mode at beam line BL-7C and BL-9A of the 
Photon Factory in KEK, Tsukuba. High temperature X-ray absorption 
measurements were made under a helium atmosphere. XANES spectra 
of all sample on each peaks is increasing as the temperature increases 
except for tetragonal BaTiO3 and tetragonal SrTiO3 phases. TiO2 rutile 
and anatase have largely different rate of rising pre-egde absorption to 
the temperature. The XANES spectra in the high temperature region 
were strongly affected by the harmonic thermal vibration of the atoms. 
There is an interesting relation between electronic transition and local 
distortion of coordination environment coming from the harmonic 
thermal vibration. We will discuss harmonic and anharmonic thermal 
vibration models by XAFS method.
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A gold(III) complex of the neuroepileptic drug gabapentin
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Gabapentin, a neuro-epileptic drug, has been the subject of interest 
lately as new polymorphs, [1] salts and hydrates have been reported, 
as well as the high pressure crystallisation of a novel heptahydrate 
[2]. The first complexes with transition metal complexes, Cu(II) and 
Zn(II) were reported recently by Braga and co-workers [3]. Since gold 
is known to have pharmaceutical applications [4] we were interested to 
see if we could prepare a Au(III)-Gp complex.

Auric acid was reacted with gabapentin in an aqueous solution. Two 
distinct types of crystals precipitated from this solution: pale yellow 
needle shaped crystals (I) and dark yellow blocks (II, not shown here). 
Their structures were determined by single crystal structure analysis. 
The MeOD solution 1H and 15N-NMR were then recorded to confirm 
that the gold remains coordinated to the nitrogen of the amino group 
in solution (I).

The crystal structure of (I) clearly shows the Au-N 
coordination (Au-N bond 2.043(2) Å) in the hydrogen bonded dimer. 
The cyclohexane is disordered over two positions, both having a chair 
conformation. The 1H -NMR shows peaks at δ = 2.45, 2.88 ppm for 
the free gabapentin –CH2- groups (–CH2-COOH and -CH2-NH3+ 
respectively). On dissolving (I) in MeOD four peaks are apparent in the 
1H-NMR; at 2.45, 2.51, 3.05 and 3.12 ppm. Our current interpretation 
of this is that (I) exists as two different isomers in solution and that on 
crystallisation these persist in the solid state.

In conclusion, auric acid reacts with gabapentin in aqueous 
solution to form a Au(III)-gabapentin complex in which the Au(III) is 
coordinated to the amino nitrogen [5]. It appears that in this reaction an 
intermediate complex has been trapped given that Au(III) is known to 
oxidise amino acids. 

[1] H.A. Reece, D.C. Levendis, Acta Cryst. 2008, C64, o105 [2] F.P.A. Fabbiani, 
D.C. Levendis, G. Buth, W.F. Kuhs, N. Shankland, H. Sowa, CrystEngComm, 
2010, 12, 2354. [3] D. Braga, F. Grepioni, L. Maini, R. Brescello, L. Cotarca, 
CrystEngComm. 2008, 10, 469-471. [4] S.P. Fricker, Transition Met. Chem. 
1996, 21, 377. [5] A. Shaikjee, D.C. Levendis, H.M. Marques, R. Mampa, 
Inorg. Chem. Comm. 2011, 14, 534–538.
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Crystal structure of Zn complex with chelidamic acid and 
acridine
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4-Hydroxypyridine-2,6-dicarboxylic acid as carboxylate 
derivative has drawn extensive attention in coordination chemistry. 
This ligand could potentially provide various coordination motifs 
to form both discrete and consecutive metal complexes under 
appropriate synthesis condition [1,2]. We prepared new mononuclear 
complex of Zn(II) containing 4-hydroxypyridine-2,6-dicarboxylic 

P.
M

S
.5

6

CONGRESO 2011.indb   585 20/07/2011   11:55:38



Poster Sessions

C586

acid (hypydcH2) and acridine (acr). The compound, (acrH)[Zn(hypy
dc)2].10H2O, was characterized by elemental analysis, 1H NMR, 13C 
NMR, IR spectroscopy, single crystal X-ray diffraction method. Zn(II) 
compound crystallized in monoclinic system with 8 molecules per unit 
cell. The crystallographic analysis revealed that the complex consist of 
[Zn(hypydc)2]2– anion, two acrH+ cations and ten uncoordinated water 
molecules. Zn(II) atoms in the complex, is coordinated in a distorted 
octahedral geometry by two nitrogen and four oxygen atoms of 4-
hydroxypyridinedicarboxylate ligand. Acridine is known as proton 
acceptor ligand.  In the crystal structures of the complex extensive O–
H∙∙∙O, N–H∙∙∙O and C–H∙∙∙O hydrogen bonds as well as electrostatic 
forces, C–O∙∙∙π and π–π stacking play important roles in stabilizing 
structures.

[1] G.-W. Zhou, G.-C. Guo, B. Liu, M.-S. Wang, L.-Z. Cai, J.-S. Huang, Bull. 
Korean Chem. Soc. 2004, 25, 676-680. [2] X. Zhao, Z. Chen, B. Zhao, W. Shi, 
P. Cheng, Inorg. Chem. Comm. 2007, 10, 1433–1436.
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Effects of substituents on the conformational diversity of the new 
N-phosphinylureas
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N-phosphoniylureas are some important instances of 
phosphoramidates that little attention has been given to their biological 
properties [1] and structural studies [2]. These compounds can cause 
attractive biological activities due to having urea and peptide moieties. 
Recently, we evaluated anticancer [3] and antibacterial [4] properties 
of some of these compounds. Further, in our previous studies, we 
were synthesized and characterized two novel N-phosphinylureas 
with general formula RC6H4NHC(O)NHP(O)NHCH2C(CH3)2CH2NH 
[4]. The crystal structures of compounds containing (R = H (1), NO2 
(2)) are composed of two and one conformers, respectively. These 
molecules showed anti and syn conformations with respect to the C=O 
and P=O bonds for (1) and (2). In order to further investigate, quantum 
chemical calculations were applied. The results predict a structure with 
anti conformation as the most stable form for 2 due to the packing 
effect. 

In connection with our current work in the field of N-phosphinyl 
ureas chemistry and investigate of effect of substituent, here we 
synthesized and characterized two novel derivatives with R = CH3 (3) 
and F (4). The 3D structures of these molecules have been determined 
by X-ray crystallography. The title molecules contain four and two 
conformers in crystalline lattice, respectively.  In molecule 3, four 
types of hydrogen bond are established among these conformers, 
intramolecular P=O…H-NPh, intermolecular C=O…NHP, C=O…NH 
and P=O…NH hydrogen bonds. These conformers create two types of 
chains with different arrangements in the crystal lattice of 3. Linking 
of these chains by hydrogen bonding leads to form a two-dimensional 
polymeric chain in the crystal lattice. In molecule 4, intramolecular 
P=O…H-NPh, intermolecular C=O…NHP, P=O…NH hydrogen bonds 
cause to form a two-dimensional polymeric chain. It is noteworthy; 
the new N-phosphinylureas crystallize in the triclinic and monoclinic 
crystal systems with space groups Pī and P21/c, respectively. The 
symmetry of the unit cell decreases with increase in the multiplicity 
of conformers that demonstrate our previous study [5]. The mean P=O 

distances fall in the range 1.4803-1.4845Å that are slightly longer than 
the normal P=O bond length (1.45A°). The phosphoryl oxygen atoms 
(O(2), O(22), O(23), O(24), O(1) and O(1A)) occupy a pseudoaxial 
position, and the 4-methyl and 4-fl urophenylureido groups adopt a 
pseudoequatorial orientation.

In all of the compounds, the P-Namide bond length is longer than 
the P-Namine bond lengths. All of these bonds are in the range 1.608 
(2) - 1.698(18) A° and thus are signifi cantly shorter than a typical P-N 
single bond (1.77 A°). The phosphorus atoms have slightly distorted 
tetrahedral confi guration. 

[1]. G.F. Zhao, H.Z.Yang, L.X. Wang, Chem J Chin Univ 1998, 19, 555-559. [2]. 
I.G.Tananaev, A.A. Letyushov, A.M. Safiulina, I.B. Goryunova,T.V. Baulina, V. 
P. Morgalyuk, E.I. Goryunov, L.A. Gribov, E.E. Nifant’ev, B.F. Myasoedov, 
Dokl Chem 2008, 422, 260-264. [3]. K. Gholivand, N. Dorosti, Z. Shariatinia, F. 
Ghaziany, S. Sarikhani, M. Mirshahi, Med Chem Res accepted for publication. 
[4]. K. Gholivand, N. Dorosti, Monatsh Chem 2011, 142, 183-192. [5]. K. 
Gholivand, H.M. Mahzouni, Polyhedron 2011, 30, 61-69. 
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Molecule Nitric Oxide plays an important role in biological 
systems. [1] Many of the important biological functions of NO are iron-
mediated, being the synthesis and characterization of new iron nitrosyl 
complexes a priority target for the understanding of its biological 
functions. [2] Cubane-type clusters [Mo3(FeNO)S4(dmpe)3Cl3]0/+ (dmpe 
= 1,2- bis(dimethylphosphine-ethane)) have been isolated (see  fi gure 
1). Here we analyze the infl uence of the different electron population 
on the molecular structure. A detailed spectroscopic study (NMR, 
magnetic susceptibility, EPR and IR) is presented to evaluate the effect 
derived from the non-innocent behaviour of the nitrosyl ligand attached 
to iron atom on the molecular structure of these clusters.

Figure 1: Molecular structure of the molybdenum iron nitrosyl 
cubane-type clusters [Mo3(FeNO)S4(dmpe)3Cl3] (left) and 
[Mo3(FeNO)S4(dmpe)3Cl3]+ (right)

[1] S.H. Snyder, Science 1992. 257, 494-496; A.R. Butler, D.L.H. Williams 
Chem. Soc. Rev. 1993, 233-241; L.E. Goodrich, F. Paulat, V.K.K. Praneeth, N. 
Lehnert Inorg. Chem. 2010, 6293-6316. [2] N. Lehnert, W.R. Scheidt Inorg. 
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