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In recent years, much attention has been devoted
to dicyanamide (dca) or tricyanomethanide (tcm)
complexes because of the large variety of
topologies and magnetic properties that result
from the versatility of dca and tcm as ligands [1].
Among them, Co(II) complexes drag an attention
due to their interesting magnetic properties [2].
From the reaction mixtures containing Co(II)
salts, bidentate ligands L (L=1,10-phenanthroline
(phen) or 2,2’- bipyridine (bpy)) and C(CN),

—(tcm) or N(CN),~(dca) anions, seven complexes
have been isolated: [Co(phen),](tcm), (1),
[Co(bpy),I(dca)Cl-H,O (2), [Co(phen),(dca),]
(3),  [Co(bpy)(u,-tem),In  (4),  [Co(bpy)(k,-
dca),In (5), [Co(phen)(n,-dca),]n (6) [3] and
[{Co(phen),tcm},u,-tem]tem-H O (7). Ligands L
in all prepared complexes are chelate coordinated
to Co(II) atoms via N-donor atoms with the Co—N
distances between 2.095(5) and 2.116(2) A. The
bond distances between Co(Il) and N atoms
of coordinated tcm or dca ligans span between
2.066(2) and 2.205(2) A, thus the coordination
environment of Co(Il) atoms is distorted
octahedral. Dca and tcm anions in the prepared
compounds have different bonding modes what
results in different structural motifs. While in
1 and 2 these anions remain uncoordinated and
0D ionic compounds are formed, dca in 3 is pl-
coordinated through one nitrile nitrogen atom and
thus 0D molecular complex results. Dca and tem
ligands in 4 — 6 are , ;-coordinated through two
nitrile nitrogen atoms forming a bridge between
Co(I) atoms, however their structures are not

equal. In 4 and 5, bridging pseudohalide ligands
link the Co(II) atom with its two neighbors, thus
1D polymeric chains along the c axis are formed.
In 6, bridging

dca ligands link the Co(I) atom even with
its three neighbors (one neighbor is linked by
two dca ligands as in 4 and 5, while two other
neighbors are linked to the Co(Il) by only one
bridging dca ligand) what results in a polymeric
2D layered structure in the be plane. Compound
7 is a 0D ionic compound with a unique structure
containing all three bonding modes of tcm.
Two Co(Il) atoms in the [{Co(phen),tcm} u -
tcm]" dinuclear cation are bridged by one pl,5-
coordinated tcm ligand while other two tcm
ligands are p, coordinated. The fourth tcm anion
is uncoordinated. This work was supported by
Slovak Research and Development Agency
under the contract No. APVV-00014-11.
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