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Synthesis, Structure and Characterization of a Two-dinuclear Copper Complex
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Abstract: Studies on the complexes containing formate have never been stopped for a half century. In this paper,
a new copper(ll) complex, [Cuy(phen),(HCOO),(u-OH),][Cuy(phen),(H,0),(u-OH),J(HCOO),- 10H,0 (1) (phen=1,10-
phenanthroline), has been synthesized and characterized by elemental analysis, IR, and X-ray diffraction single
crystal structure analysis. It belongs to triclinic system, with space group P1, a=1.1517(3) nm, b=1.162 6(3) nm,
¢=1.216 0(3) nm, a=74.672(4)°, B=67.291(4)°, y=79.029(4)°, V=1.441 4(6) nm’. The four copper(ll) ions in the
complex are all 5-coordinated and exhibit a distorted square pyramidal coordination environment. The molecule
are connected by intermolecular hydrogen bonds (C—H---0) interactions and 77-7 stacking, resulting in a three-
dimensional network. CCDC: 648152.
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Table 1 Crystallographic data for complex 1

Empirical formula CosH3CuN,O V /[ nm® 1.441 4(6)

Formula weight 719.64 A 2

Crystal size / mm 0.22 x 0.20 x 0.12 D./ (g-cm™) 1.658

Temperature / K 293(2) ©/ mm™ 1.547

Crystal system Triclinic F(000) 740

Space group Pl 6 range / (°) 1.83 ~ 25.02

a/nm 1.151 7(3) Reflections collected / unique (R;,) 7492 /5 060 (0.021 7)
b/ nm 1.162 6(3) Goodness of fit on F* 1.023

¢/ nm 1.216 0(3) Final R indices [I>20(])] R=0.034 7, wR,=0.091 8
a/ (%) 74.672(4) Restraints / parameters 12/ 411

B1(° 67.291(4) Reflections observed [/>20(])] 3136

y 1 (°) 79.029(4) Aps Apuin I (€+nm™) 676, -516
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Fig.1  Molecular structure of the complex 1 Fig.2 3D structure formed by hydrogen bonds and 7-7 stacking
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1
Cu(1)-0(5) 0.193 4(2) Cu(2)-0(6)#2 0.195 0(2) 0(6)-Cu(2)#2 0.195 0(2)
Cu(2)-0(6) 0.193 8(2) 0(5)-Cu(1)#1 0.195 8(2) Cu(1)-Cu(1)#1 0.290 8(9)
Cu(2)-0(7) 0.223 4(2) Cu(1)-0(1) 0.227 7(2) Cu(2)-N@) 0.202 4(3)
Cu(1)-N(1) 0.202 9(3) Cu(2)-N(3) 0.202 2(3) Cu(1)-N(2) 0.201 3(3)
Cu(1)-0(5)#1 0.195 8(2)
0(5)-Cu(1)-0(5)#1 83.33(9) 0(6)-Cu(2)-0(6)#2 83.55(9) 0(5)-Cu(1)-N(2) 166.55(10)
0(6)-Cu(2)-N(3) 167.51(10) O(5)#1-Cu(1)-N(2) 95.18(10) 0(6)#2-Cu(2)-N(3) 95.51(10)
0(5)-Cu(1)-N(1) 96.86(10) 0(6)-Cu(2)-N(4) 96.99(10) O(5)#1-Cu(1)-N(1) 166.47(10)
0(6)#2-Cu(2)-N(4) 168.29(10) N(2)-Cu(1)-N(1) 81.48(11) N(3)-Cu(2)-N(4) 81.42(11)
0(5)-Cu(1)-0(1) 98.61(9) 0(6)-Cu(2)-0(7) 94.73(9) O(5)#1-Cu(1)-0(1) 99.29(9)
0(6)#2-Cu(2)-0(7) 93.89(9) N(2)-Cu(1)-O(1) 94.82(10) N(3)-Cu(2)-0(7) 97.76(10)
N(1)-Cu(1)-O(1) 94.06(10) N(4)-Cu(2)-0(7) 97.72(10)
Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y, —z; #2: —x+1, —y+1, —z+1.
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Table 3 Hydrogen bond lengths and bond angles
Donor-H:--acceptor D-H / nm H--A /nm DA / nm D-H--A /(%)
05-H5A---03i 0.085 0 0.232 6 0.288 9 124.05
05-H5A---Olii 0.085 0 0.263 7 0.323 4 128.36
06-HO6A---02iii 0.088 6 0.211 1 0.279 5 133.36
06-H6A---07iv 0.088 6 0.245 5 0.306 3 126.30
07-H7A---03 0.085 0 0.192 1 0.273 5 159.84
07-H7B---O1lv 0.085 0 0.214 3 0.276 1 129.29
0O8-H8A---012 0.090 1 0.237 4 0.318 8 150.22

ivi —x+1, —y+1, —z+1; v x, y, z+1.

Symmetry transformations used to generate equivalent atoms: i: —x+1, —y, —z+1; ii: —v+1, —y, —z; 1ii: —x+1, —y+1, —z;
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