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Porous transition metal-based structures primarily relied on
coordinative interactions are of current interest owing to the
need to development new materials for technologies and
economies. Molecules with a shape not suitable for close
packing tend to form crystals with other available molecules.
Therefore, the creation of potentially porous frameworks is
possible through the design of host molecular geometries that
prevent close packing. Our continuous efforts [1,2] have been
applied for using the strategy of ‘metal oximate’ building
blocks in conjunction with neutral bridging ligands for design
and synthesis of binuclear wheel-and-axle complexes in a
controlled fashion. The d° coordination of the Cu(Il) cation
favors the robust square-pyramidal (5-coordinate) geometry.
1,2-Bis(4-pyridyl)ethane (bpetha) acquires variable flexibility
and functionality which can direct specific framework
properties (dimensionality, void space, and topology). The
interaction of copper(Il) acetate with classic dioximes in the
presence of bpetha resulted in two novel binuclear complexes
of the compositions [Cuy(dmgH),bpetha] (1), and
[Cuy(dphH)sbpetha]  (2)  (Figure), where  dmgH,=
dimethylglyoxime, dphH,= diphenylglyoxime. The main
structural feature of both compounds is an availability of a
binuclear unit
[Cuy(diox), (bpetha)] (diox
= dmgH or dphH residue)
where each Cu(Il) atom has
an identical Ns-
environment formulated by
four oximic nitrogen atoms
of two monodeprotonated
ligands in a slightly
distorted square planar mode and the nitrogen atom of the
bridging bpetha molecule in the apical position. The Cu...Cu
separation equals to 13.68 A in 1 and 1342 A in 2,
respectively. The bulky phenyl substituents preclude the
effective crystal packing in 2, the volume of the solvent-
accessible voids revealed value of 10.3%. For comparison, in
[Cuy(dphH)4bpy] (where bpy=4,4’-bipyridine) [2] the solvent
area occupied by the disordered DMF molecules revealed
value of 23.1%. The key finding of this study is a definite
availability of a robust copper dioximate building block for the
rational crystal design.
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A novel 1D coordination polymer {[Ni(p-
sq)(HyO),(tmen)]'H,O}, (Hysq = squaric acid and tmen =
N,N,N',N'-tetramethylethylenediamine) has been synthesized
and structurally characterized by X-ray crystallography. The
spectral (IR and UV-vis.) and magnetic susceptibility are
reported. The structure of the complex consists of the
bidentate tmen ligand bound to Ni(II) center and a bridging
squarate in the 1,3-bonding mode. The distorted octahedral
geometry of Ni(I) is completed by two aqua ligands. The
structure  contains  chains of squarato-O',0’-bridged
polynuclear nickel(Il) units held together by intermolecular
hydrogen bonds interactions between water molecules and
oxygen atoms of squarate ligand forming a novel R6 motif.
The crystal structure of the complex is presented in Fig. 1. The
complex crystallizes in the monoclinic system and space
group P2,/c. The nickel atom has a distorted octahedral
geometry with one tmen nitrogen [Nil-N2 = 2.140(2) A ° ],
one aqua ligand [Nil-O5 = 2.085(2) A ° ] and two squarate
oxygen [Nil— Ol = 2.068(1) and Nil-O2 = 2.080(1) A ° ]
atoms in the equatorial positions and one tmen nitrogen [Nil—
N1 =2.136(2) A °] and one aqua ligand [Nil-O6= 2.095(2)A
° ] in the apical position. The Ni-Ntmen bond lengths are
comparable with those similar nickel complex, [1].

Fig. 1 The molecular structure of 1 showing the atom numbering
scheme

[1] O.Z. Yesilel, H. Erer, N. Dege, O. Biiyiikgiingor, Z. Anorg. Allg.
Chem., 2009, 635, 577.

Keywords: squarate complex, N,N,N',N'-
tetramethylethylenediamine complex, coordination
polymer

26th European Crystallographic Meeting, ECM 26, Darmstadt, 2010
Acta Cryst. (2010). A66, s264

Page s264


http://conventus.de/index.php?id=2899�
mailto:necmid@omu.edu.tr�

