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Introduction

The phenomenon of spin crossover (SCO) was discovered
by Cambi and coworkers on series of iron(III) tris-dithio-
carbamate compounds in 1930 [1]. The first Co(II) com-
pound to show SCO, namely [Col,]X;, where L =
tridentate terimine ligand, was presented by Stoufer in
1961 [2]. This was followed by the discovery of SCO in the
Fe(Il) compound [FeL,(NCX),] (X = S and Se; L =
1,10-phenanthroline, phen) by Madeja in 1963 [3]. Of all
the metal ions and ligands that are known to give
spin-crossover complexes, the Fe(Il) and N-ligand combi-
nation leads to the greatest change in metal-ligand bond
lengths between the high- and low-spin states [4]. By far
the majority of known spin-transition compounds are octa-
hedral Fe(II) compounds of general formula [FeL4NCX),]
or [FeL,(NCX),] (L = monodentate or bidentate N-donor
ligands). The great interest is devoted to preparation of
compounds with similar composition containing different
neutral or anionic ligands to change the transition tempera-
ture towards room temperature. Based on these knowledge,
we decided to synthesize new [ML,X;] coordination com-
pounds, where M = Fe(Ill) and Co(Il), L = phen,
2,2 -bipyridine (bpy) or their derivatives and X =
pseudohalide anions, namely dicyanamide (dca) or
tricyanomethanide (tcm). Three groups of compounds,
[ML;]X,, [MLX,] and [ML,X;], have been prepared and
here we report their crystal structures.

Results and discussion

Five complexes have been prepared with [ML;]X, compo-
sition, namely [Fe(phen);](dca),*4.5H,O, [Fe(5,6-
dimephen);)(tcm), (5,6—dimephen = 5,6—dimethyl—1,10—
phenanthroline) (1), [Fe(4, 7—dimeophen);](tcm), (4, 7-di
meophen = 4,7-dimethoxy-1,10-phenanthroline), [Fe(4, 7—
dimeophen);|(dca),*1.25H,0 and [Co(phen)s;](tcm), (2).
All these coordination compounds have analogous compo-
sition and consist of one [ML;]*" complex cation and two
uncoordinated anions which compensate the charge of the
complex cation. In some cases, water molecules were
found, too. As an example, crystal structures of 1 and 2 are
shown in Fig. 1.

Five complexes with polymeric structures, namely
[Co(phen)(dea)l, (3). [Colbpy)(tem)al, (4), [Fe(phen)
(dca)y], (5) [5], [Fe(2,9-dimephen)(dca),], (2,9-dimephen
= 2,9-dimethyl-1,10-phenanthroline) (6) [5] and
[Fe(bpy)s][Fe(my-dca)s], (7) [6] have been prepared by in-
creasing concentration of the reactants during syntheses.
These compounds have similar formula, but their crystal
structures differ. In 3 and 4, the Co(Il) atom is hexa-
coordinated in the form of a distorted octahedron with
CoNg chromophore. Two nitrogen atoms originate from
one neutral ligand L and remaining nitrogen atoms come
from pair of bidentate anionic ligands which connect
Co(II) atoms into 1D zigzag chains (Fig. 2).

The neighbor of Fe(II) atoms in the structures of 5 and 6
is similar to Co(Il) in previous structures 3 and 4 - each
Fe(Il) atom is coordinated by two nitrogen atoms of the

Figure 1. Crystal structures of 1 (left) and 2 (right).
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Figure 2. Polymeric chain like structure of 4.

Figure 3. Part of the crystal structure of 6.

Figure 4. Part of the polymeric crystal structure of 7.
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Figure 5. Crystal structures of 8 (left) and 9 (right).

ligand L and four nitrogen atoms from anionic dca
ligands. However, two of these anions are coordi-
nated in axial positions and bridge the two neigh-
boring Fe(IT) atoms forming an infinite chain. The
other two dca anions are coordinated in equatorial
positions and bridge the Fe(Il) atoms from adja-
cent chains, resulting in an infinite layer (Fig. 3).

Crystal structure of 7 consists of a hexagonal
network in which each Fe(II) atom is surrounded
by three other Fe(Il) atoms, each bridged by three
pairs of bidentate dca anions. This arrangement
creates infinite 2D network with cavities large
enough to adopt [Fe(bpy):]*" complex cations
(Fig. 4).

The group of [ML,X;] complexes includes
three compounds, namely polymorphic pair of
molecular [Co(phen), (dca),] (8) complexes
which were prepared by different syntheses, and
ionic [{Co(phen),tem},1,-tcm]temeH,0 (9) com-
pound. The central atoms in 8 and 9 are sur-
rounded by six nitrogen atoms in octahedral
geometry. Four of them originate from two phen
ligands and remaining positions are occupied by
two anionic ligands. Both dca ligands in 8 are
monodentate, while only one tecm in 9 is
monodentate and the second one represents a
bridging ligand that interconnects two Co(Il) at-
oms to form a binuclear cation. Its positive charge
is balanced by the uncoordinated tcm anion; thus
there are three different kinds of tcm bonding
modes observed (Fig. 5).

© Krystalograficka spole¢nost



&

104  Struktura 2012 - Session A Materials Structure, vol. 19, no. 2 (2012)
References 6. S.R. Batten, P. Jensen, B. Moubaraki, K. S. Murray,
. . Chem. Commun., (2000), 2331.
1. L. Cambi, L. Szego, Ber. Dtsch. Chem. Ges., 66, (1933),
656. Acknowledgements
2. R.C. Stoufer, D. H. Busch, W. B. Hadley, J. Am. Chem. This work was supported by the P. J. Saférik University In-
Soc., 83, (1961), 3732. ternal Grant System, grants No. VVGS-PF-2012-24 and

VVGS 1/12-13, and by the ERDF EU grant, under the con-

3. K. Madeja, E. Konig, /norg. Nucl. Chem., 25, (1963), 377. tract No. ITMS26220120047

4. M. A. Halcrow, Polyhedron, 26, (2007), 3523.

5. D. Armentano, G. De Munno, F. Guerra, M. Julve, F.
Lloret, Inorg. Chem., 45, (2006), 4628.

SL -A7

CRYSTAL STRUCTURES OF COPPER(Il) TETRACYANIDOPLATINATES

M. Vavra, |. Potoc¢nak

Department of Inorganic Chemistry, Institute of Chemistry, P.J. Saférik University, Moyzesova 11, SK—04154
KoSice, Slovakia

Introduction

The cyanide moiety C=N can act as a terminal or bridging ° Cu
ligand in cyanidometallate complexes. In most compounds

with bridging cyanide, polymeric one- (1D), two- (2D) or °Pt
three-dimensional (3D) networks are observed in the solid

state, moreover a lot of poly-nuclear zero-dimensional

(0D) compounds are observed, too [1]. All compounds,

which dimensionality is not 3D, are considered as low-di-

mensional.

Results and discussion

We have prepared and structurally characterized a series of Figure 1a. Structure of 1 with mono-nuclear complex cation.
low-dimensional complexes with [CulL,][Pt(CN),] general
composition (L are neutral polydentate N-donor ligands
and n is 1 or 2) within our study of the crystal structures and

properties of copper(Il) tetracyanidoplatinates. These com-
pounds can be divided, according to the covalent bonds, to
0D, 1D and 2D. 0D complexes differ from each other in the
number of metal atoms in individual complex cations. The
most simple one, [Cu(tacn),|[Pt(CN)4]*2H,0 (1) (tacn =
tridentate 1,4,7-triazacyclononane), contains mono-nu-

clear cation (Fig. 1a). We have also prepared two com-
plexes with tri-nuclear cations of {[CuL]o[Pt(CN),]}*
composition (L are either two bidentate 1,2-animopropane
(pn) (2) or one tetradentate triethylenetetramine ligands ~ Figure 1b. Structure of 3 with tri-nuclear complex cation.
(3)) (Fig. 1b) and one complex, {[Cu(tn),]5[Pt(CN)4]>}
[Pt(CN)4] (4) (tn = 1,3-diaminopropane), with the compli-
cated five-nuclear cation (Fig. 1c). All mentioned poly-nu-

clear complex cations contain [Pt(CN),]* particles with
two terminal and two bridging cyanido groups. +
The highest variability of the structures exhibit 1D

compounds. All our prepared 1D complexes can be de-
scribed as simple chains which consist of [CuL,]*" moieties
bridged by two cyanido groups of [Pt(CN),]* units. The
number and a mutual position of bridging cyanido groups
in the cationic and anionic particles are specified by a pair
of digits and by symbols ,,7” (¢trans) or ,,C” (cis). Thus, as
an example, the 2,2-TC symbol means a chain with two
bridging cyanido groups trans-coordinated in the [CuL,]*"
species and two bridging cyanido groups cis-coordinated

Figure 1c. Structure of 4 with penta-nuclear complex cation.
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