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Abstract
A novel mixed-valence Cu(I)-Cu(II) coordination polymer having an infinite one-dimensional
(ID) structure, [CubCu™Bry(iPr-pip-dtc)], (1) (iPr-pip-dtc” = 4-isopropylpiperidine

dithiocarbamate), has been prepared and structurally characterized via X-ray diffraction.
Magnetic studies indicate that this complex including copper(Il) ions exhibits a weak
ferromagnetic interaction (A = 0.52 K) between the unpaired electrons of the copper(Il) ions
through the diamagnetic Cu(I)-Br chains. The carrier transport properties of 1 are investigated
using an impedance spectroscopy technique. The impedance spectroscopy reveals that this
complex exhibits intriguing semiconducting properties at a small activation energy (£, = 0.278
eV).
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Fig. 1. Asymmetric unit of mononuclear
Cu(I)~Cu(Il) Coordination polymer 1: Cu,
red—brown; Br, orange; S, yellow; C, white;
and N, blue. Hydrogen atoms are omitted for
clarity.
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Fig. 2. An infinite chain structure of 1
formed by assembly of mononuclear Cu(II)
units and Cu(I)-Br. 4-isopropylpiperidine
groups of iPr-pip-dtc ligands are omitted for
clarity.

o6 Py WQ :\, : >
Fig.3.Packing diagram of 1 viewed along
a-axis. Hydrogen atoms are omitted for
clarity.
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Fig. 4. (a) Diffuse-reflection UV-Vis-NIR
absorption spectra of mononuclear complex
Cu(iPr-pip-dtc), and coordination polymer 1
(0.01 mmol) after doping in MgO powder
(80 mg). Reflectance spectra were obtained
via Kubelka—Munk analysis. (b) Plots of the
modified Kubelka—Munk function versus the
energy of the exciting light.
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Fig. 5. Temperature dependence of the
molar magnetic susceptibility y,, (blue) and
Xul (red) for 1.
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Fig.6. The temperature dependence of the
DC conductivity of coordination polymer 1.
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Fig. 7. Complex impedance Z'-Z" plots of 1
at selected temperatures. (b) Complex
modulus plots of 1 at selected temperatures.
(c) Arrhenius plots of s (bulk).
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