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Synthesis and Crystal Structure of Oxalato-bridged
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Abstract: A new binuclear copper(ll) complex, [Cuy(phen)y(H,0)o(ur-C,04)](NO5),, has been synthesized and char-
acterized by elemental analysis, IR and UV-Vis spectrum. Its crystal structure was determined by single crystal
X-ray diffraction techniques. Crystal data: monoclinic, space group P2//c, a=0.71221(8) nm, b=1.17093(14) nm,
c=1.7837(2) nm, B=111.828(2)°, and V=1.3808(3) nm’, D=1.769 Mg-m=, Z=2, F(000)=744, R,=0.0254, wR,=
0.069 5, Gof=1.077, Ap=328~-455 e+-nm~. The complex is packed by one centrosymmetry binuclear copper(Il) u-
nit, oxalate dianion and NO;™ anion. In the molecule structure of the title complex, two Cu(ll) ions are bridged by
oxalate dianion and each Cu(ll) ions coordinates with two nitrogen atoms from 1,10-phenanthroline ligand and one
oxygen atom from water to form a five-coordinate distorted square-pyramidal configuration. The hydrogen bonds
are observed between coordinated water molecules and NO;™ anions. The analysis of the crystal structure indicates
that the complex has a two-dimensional stacking network structure, which is formed by intramolecular hydrogen

bonds, intermolecular hydrogen bonds and stacking effect of aromatic ring. CCDC: 255345.
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Table 1 Crystal structure parameters of the complex

Absorption coefficient w(Mo Ka) / mm™  1.619

0 range for data collection / (°)

Empirical formula CoHyoNgO .G,

Formula weight 735.56 Crystal size / mm
Temperature / K 293(2)

Wavelength / nm 0.071 073 Limiting indices

Crystal system

Space group P2 /e

a/ nm 0.712 21(8) Absorption correction

b/ nm 1.170 93(14) Max. and min. transmission
¢/ nm 1.783 7(2) Refinement method

B/(°) 111.828(2) Data / restraints / parameters
Volume / nm* 1.380 &(3)

7z 2 Final R indices [[>20(])]
Density (calculated) / (Mg-m™)  1.769 R indices (all data)

F(000) 744

Monoclinic

Reflections collected / unique

0.50 x 0.38 x 0.35
2.13 10 27.10
9<h<9,-l4<k<10,-22<!<22
8 414 / 3 008 [R,=0.015 5]

Completeness to #=27.10 98.9 %

Semi-empirical from equivalents
0.601 1 and 0.498 2
Full-matrix least-squares on F?

3008 /07218

Goodness-of-fit on F? 1.077

Largest diff. peak and hole / (e-nm™)

R=0.025 4, wR,=0.069 5
R,=0.030 1 wR,=0.073 0
328 and -455
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Fig.1 Structure of the [Cuy(phen),(H,0)(

-C,0,)]* cation
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Fig.2 Two-dimensional stacking network of the complex
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Table 2 Selected bond distances (nm) and bond angles (°) of the complex

Cu(1)-0(4) 0.197 36(12) Cu(1)-0(5)#1
Cu(1)-N(1) 0.199 97(14) Cu(1)-0(6W)
C(10)-N(2) 0.132 7(2) C(11)-N(2)
C(13)-0(4) 0.125 0(2) C(13)-0(5)
N(3)-0(3) 0.123 3(3) N(3)-0(1)
0(5)-Cu(1)#1 0.198 06(12) 0(6W)--O(1)#2

0(4)-Cu(1)-0(5)#1 85.10(5) 0(4)-Cu(1)-N(2)

0(4)-Cu(1)-N(1) 94.27(5) 0(5)#1-Cu(1)-N(1)
0(4)-Cu(1)-0(6W) 95.43(6) 0(5)#1-Cu(1)-0(6W)

N(1)-Cu(1)-0(6W) 104.07(6) N(1)-C(1)-C(2)

N(2)-C(11)-C(7) 123.33(15) NQ)-C(11)-C(12)

N(1)-C(12)-C(11) 116.40(14) 0(4)-C(13) 0(5)

0(5)-C(13)-C(13)#1 116.99(17) C(1)-N(1)-C(12

C(12)-N(1)-Cu(1) 112.20(11) C(10)-N©2)-C(1 )

C(11)-N2)-Cu(1) 112.37(11) 0(3)-N3)-0(1)

0(1)-N(3)-0(2) 119.63(19) C(13)-0(4)-Cu(1)

0(6W)-H(6B)---O(1)#2 1712 0(6W)-H(6C)--0(2)

0.198 06(12)
0.220 51(15)
0.136 0(2)
0.125 0(2)
0.124 5(3)
0.281 3(2)

170.17(6)
162.26(6)
93.63(6)
121.69(19)
116.34(15)
126.18(15)
118.47(15)
117.98(15)
120.64(19)
110.62(10)
156.9

Cu(1)-NQ2)

C(1)-N()

C(12)-N(1)
C(13)-C(13)#1

N(3)-0(2)

0(6W)--0(2)

0.199 39(15)
0.132 8(2)
0.135 8(2)
0.154 2(3)
0.125 0(2)
0.280 8(2)
94.95(6)
82.68(6)
94.38(6)
122.51(17)
123.30(16)
116.83(18)
129.32(13)
129.63(12)
119.7(2)

110.30(10)

Symmetry transformations used to generate equivalent atoms: #1: —x+2, —y+1, —z+2; #2: —x+1, —y+1, —z+2.
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