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Abstract 
A novel mixed-valence Cu(D-Cu(ll) coordination polymer having an infinite one-dimensional 

(lD) structure, [Cu12CurrBr2CiPr-pip-dtc)2]n (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(ll) ions exhibits a weak 

ferromagnetic interaction ( e = 0.52 K) between the unpaired electrons of the copper(II) 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 (Ea = 0.278 

eV). 
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Fig. 1. Asymmetric unit of mononuclear 
Cu(I)-Cu(II) 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. 

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)2 and coordination polymer 1 
(0 .01 mrnol) 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 XM (blue) and 
XMT (red) for 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). 

~!$ 
:. O)Wf~ l'i X. if~ t4 ~~, t4 ~Wf~ Jt tffi M 

~&~Wf~(c) (No. 25410077) ~ fflv \ -c 
-if~1-'Jft V \ ~ l- k o 

[1] ~tJ II J1!, ~~~~t±, ~3~~~&'/H;$:, 
2001. 

[2] a) T. Okubo, N. Tanaka, K. H. Kim, H. 
Yone, M. Maekawa, T. Kuroda-Sowa, 
Inorg. Chern., 2010 , 49, 3700-3702; b) 
T. Okubo, N. Tanaka, K. H. Kim, H. 
Anma, S. Seki, A. Saeki, M. Maekawa, 
T. Kuroda-Sowa, Dalton Trans., 2011 , 
40, 2218-2224; c) T. Okubo, H. Anma, 
N. Tanaka, K. Himoto, S. Seki, A. 
Saeki, M. Maekawa T. Kuroda-Sowa, 
Chern. Cornmurn., 2013, 49, 
4316-4318; d) N. Tanaka, T. Okubo, H. 
Anma, K. H. Kim, Y. Inuzuka, M. 
Maekawa, T. Kuroda-Sowa, Eur. J. 
Inorg. Chern., 2013 , 3384-3391; e) T. 
Okubo, H. Anma, Y. Nakahashi, M. 
Maekawa, T. Kuroda-Sowa, 

- 40-



. / ~ ·. 

Polyhedron, 2014, 69, 103-109. 
[3] a) F . Jian, Z . Wang, Z. Bai, X. You, H. 

-K. Fun, K. Chinnakali, I. R. Razak, 
Polyhedron 1999, 18, 3401-3406; b) S. 
C. Ngo, K. K. Banger, M. J . DelaRosa, 
P. J . Toscano, J. T. Welch, Polyhedron 
2003,22,1575-1583 . 

[4] G. Hogarth, A. Pateman, S. P. 
Redmond, Inorg. Chim. Acta 2000,306, 
232-236. 

[5] a) J . Cookson, E. A. L. Evans, J. P. 
Maher, C. J . Serpell, R . L. Paul, A. R . 
Cowley , M. G. B. Drew, P. D. Beer, 
Inorg . Chim. Acta 2010, 363, 
1195-1203; b) G. H. Sarova, B . G. 
Jeliazkova, Trans. Met . Chem. 2001,26, 
388-394. 

- 41-




