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Construction of Organic-Inorganic Hybrid from Dawson-Type
Tungstophosphate and Tetranuclear Copper Complex
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Abstract: A novel hybrid compound [CuCl(H,0),)][CuCl(H,0) (Phen)][{(CuPhen),Cl,},(bdc)];[P,W 50| - SH,O (1)
(Phen=1,10-phenanthroline and bdc=1,4-benzenedicarboxylate), containing multinuclear Cu complex cations, has
been obtained in hydrothermal conditions and characterized by IR, elemental, thermogravimetric, electrochemical
and single-crystal X-ray diffraction analysis. The main structural feature to this compound is the copper-Phen
complex moieties which compose new tetranuclear copper-Phen complex cation [{(CuPhen),Cl,},(bdc)]* bridged by
Cl and bdc ligands. Furthermore, a compound 1-modiffied carbon paste electrode (1-CPE) displays the good
electrocatalytic activity toward the reduction of nitrite. CCDC: 952036.
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1 1
Table 1 Crystal data and structural refinement for compound 1
Formula CioH00Cl16Cu1oN 15050P. W g V / nm? 18.410(2)
Formula weight 7 483.25 A 4
T/K 296 (2) D./ (g+cm™) 2.7
Wavelength / nm 0.071 073 w/ mm™ 12.572
Crystal system Monoclinic F(000) 13 728
Space group C2Je Crystal size / mm 0.25x0.23%0.22
a/lnm 2.112 23(16) Goodness-of-fit on F2 0.923
b /nm 2.971 76(16) Final R indices (I>20(I)) R=0.047 8, wR=0.128 7
¢/ nm 2.963 88(18) R indices (all data) R=0.087 9, wR»=0.160 1
B 98.298 0(10)

R=JF)-IFEZIE), wR={ X [w(F~F») 3 [w(F))"

2 1

Table 2 Selected bond lengths (nm) and bond angles (°) in compound 1

Cul-02 0.195 4(12) Cu3-03 0.193 5(12) Cu4-Cl4 0.228 8(5)
Cul-N3 0.201 6(15) Cu3-N5 0.201 9(13) Cu5-Olw 0.200(2)
Cul-N4 0.198 4(16) Cu3-N6 0.201 8(15) Cu5-N9 0.189 8(16)
Cul-Cl1 0.256 5(5) Cu3-CI3 0.228 6(5) Cu5-N10 0.211(3)
Cul-CI2 0.227 8(5) Cu3-Cl4 0.255 3(5) Cu5-ClI5 0.230 8(11)
Cu2-01 0.191 4(11) Cud-04 0.193 0(11) Cu6-Cl6 0.258(2)
Cu2-N1 0.200 0(14) Cud-032 0.274 6(9) Cu6-02w 0.220(2)
Cu2-N2 0.198 1(13) Cud-N7 0.199 6(14) Cu6-03w 0.196(4)
Cu2-Cll 0.228 9(5) Cud-N8 0.198 8(13) Cu6-Odw 0.210(4)
Cu2-CI2 0.263 6(6) Cud-C13 0.269 1(6) Cu6-09w 0.197(3)
N4-Cul-N3 81.0(8) N3-Cul-Cl1 90.1(5) N3-Cul-CI2 95.6(5)
N4-Cul-Cl1 104.7(6) N4-Cul-CI2 158.5(6) 02-Cul-N3 170.6(6)
02-Cul-Cl1 91.8(4) 02-Cul-N4 89.7(7) 02-Cul-CI2 93.3(4)
Cl1-Cul-C12 96.53(18) 01-Cu2-N1 88.7(5) 01-Cu2-Cl1 93.1(4)
01-Cu2-N2 169.3(6) 01-Cu2-CI2 92.5(4) N1-Cu2-Cl1 174.4(5)
N2-Cu2-Cl1 95.9(4) N1-Cu2-CI2 90.9(5) N2-Cu2-CI2 92.6(4)
N1-Cu2-N2 81.8(6) Cl1-Cu2-CI2 94.32(19) 03-Cu3-N5 86.5(5)
03-Cu3-CI3 93.2(4) 03-Cu3-N6 165.6(5) 03-Cu3-Cl4 93.3(4)
N5-Cu3-CI3 165.2(4) N6-Cu3-ClI3 94.2(4) N5-Cu3-Cl4 99.9(4)
N6-Cu3-Cl4 98.4(4) N5-Cu3-N6 83.2(6) Cl13-Cu3-Cl4 94.85(17)
04-Cu4-N7 88.0(5) 04-Cu4-CI3 91.3(4) 04-Cu4-N8 169.1(6)
04-Cu4-Cl4 93.9(4) N7-Cu4-Cl3 98.8(4) N8-Cu4-Cl3 94.9(4)
N7-Cud-Cl4 169.8(4) N8-Cud-Cl4 94.9(4) N7-Cud-N8 82.2(6)
Cl3-Cu4-Cl4 91.19(17) 04-Cu4-032 95.83(40) N10-Cu5-O1w 91.03(101)
N9-Cu5-N10 83.89(86) C15-Cu5-Ol1w 90.63(82) N9-Cu5-Cl15 92.86(65)
5 o 1 6 1 bde ,
Cu , [{(CuPhen),Cl,}, “4+17 , Cud 2
(bde) Cul .Cu2 .Cu3 Cu4, Cul .Cu2 phen N .1 [P,W 506"
Cu3 2 ,2  phen N Cl 1 bdc ,
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All hydrogen atoms are omitted for clarity
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Fig.1 Ortep view of the asymmetric unit of 1 with 30% probability of ellipsoid
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Fig.2 Molecular structural unit of 1
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Fig.3 Packing arrangement of 1
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Fig.4  View of [CuCl(H,0)(Phen)]* of 1 (a) and the view of
the disordered [CuCl(H,O)(Phen)]* of 1 (b)
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Fig.5 TG curve of compound 1
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