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The structures of new compound [CuX(pyz)2](BF4)with X = Cl- and Br- and pyz = pyrazine were determined

by single crystal X-ray diffraction. These tetragonal
compounds crystallize in space group P4/nbm. They are
built from [Cu(pyz)2]

2+ layers which are connected by X-
ions along the c-axis. Charge is compensated by BF4

- ions
in the voids of the 3D coordination compound. The
antiferromagnetic interactions between the Cu2+ ions are
mainly two-dimensional (2D) located within the
[Cu(pyz)2]

2+ layers. This results in a broad maximum of
the magnetic susceptibility around 9 K. Towards lower
temperature a kink is observed at 4 K which indicates
long-range 3D magnetic order. The magnetic unit cell is
doubled along the c-axis (k = 0,0,1/2) and the ordered
magnetic moment amounts to μx = 0.76(8) μB/Cu2+ at 1.5
K. The moments are antiferromagnetically coupled along
the b- and c-axes. Long-range 3D magnetic order is
observed below TN = 3.9(1) K. A fit of a 2D Heisenberg
model to the magnetic susceptibility data results in J|| =
9.6 K.
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The anisotropy inherent in low-dimensional (1-D)

solid-state compounds leads to a variety of interesting
magnetic, electronic, and optical properties, with
applications including single-chain magnets for data
storage,(1) multiferroics for bifunctional materials (2,3)
and nonlinear optical materials for second harmonic
generation (4,5). Certain types of 1-D materials
containing isolated chains exhibit nearly ideal magnetic
properties, acting as experimental models for Ising and
Heisenberg spin chains, furthering our understanding of
magnetic exchange in highly correlated systems (6). One
of the strategies for building these 1-D magnetic materials
is to incorporate small one- or three-atom linkers between
magnetic centers to facilitate exchange along the chains
or networks (7,8). Many of these compounds are known,
but very few have been created using iron centers, and
most rely on relatively large bridging ligands to separate
the magnetically coupled components within the
structure.We report on the structural and magnetic
properties of the low-dimensional fluoride β-FeF3.3H2Ousing SQUID magnetometry, X-ray and neutron
diffraction. The structure consists of 1D-chains of
corner-linked Fe[F4(H2O)2] octahedra running parallel to
[001] and isolated water molecules. A dense network of
hydrogen bonds strongly connects the Fe-F chains. The
structural formula is FeF[F0.5(H2O)0.5]4.H2O. This
material exhibits a very pronounced 1D character with a
very broad maximum around 150 K in the magnetic
susceptibility. Below TN = 20 K, long range magnetic
order appears characterized by k = (0 0 ½). From
magnetic susceptibility, the intrachain magnetic coupling
is estimated to be 18 K, while the interchain magnetic
interaction is estimated to be about 3 K. We discuss this
non negligible interchain coupling in light of the crystal
structure of this material.
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The new ligand,

2-(2-(5-phenylpyridyl)amino)-1,8-naphthyridine
(Hphpyany), was synthesized by the reaction of
2-chloro-1,8-naphthyridine with
2-amino-5-phenylpyridine in the presence of potassium
tert-butoxide under palladium(0)-catalyzed condition.
The linear tetranickel metal complexes,
[Ni4(phpyany)4(Cl)2](CF3SO3) 1,
[Ni4(phpyany)4(Cl)2](BF4)2 2,
[Ni4(phpyany)4(NCS)2](ClO4) 3 and
[Ni4(phpyany)4(NCS)2](CF3SO3)2 4 were synthesized and
have been crystallographically characterized. All of the
complexes consist of four phpyany- ligands, wrapped
around a linear tetranickel core, in the same orientation.
The remarkably short Ni-Ni distances (ca. 2.33 Å) for 1
and 3 indicate partial metal-metal bonding, which can be
viewed as both complexes containing one mixed-valence
Ni2

3+ unit. Magnetic susceptibility measurements reveal
that the Ni4

7+ complexes exhibit antiferromagnetic
interactions (J = -42 cm-1 for 1 and -46 cm-1 for 3)
between the Ni2+ and the Ni2

3+ units, while the Ni4
8+

complexes 2 and 4 exhibit antiferromagnetic interactions
(J = -33 cm-1 for 2 and -35 cm-1 for 4) between the two
terminal Ni2+ ions. The results of the cyclic voltammetry
indicate the presence two reversible redox couples at
E1/2

(1)= 0.07 V, E1/2
(2)= -0.80 V for 1, and at E1/2

(1)= 0.12
V, E1/2

(2)= -0.74 V for 3. The products of the oxidation
process E1/2

(1) of 1 and 3 are the corresponding oxidized
species 2 and 4, respectively. The value of conductance is
9.39 (±0.301)×10-4 G0 and the value of resistance is 13.7
(±4.4) MΩ for 4 were measured by means of the STM
break-junction. This represents the first conductance
measurement of a linear tetranickel chain.    

Figure 1. Crystallographic disordered ligand on C and C’ (left
bottom) and schematic diagram for complexes 1, 2, 3 and 4 (right
bottom).
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