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Solvothermal Synthesis, Structure and Luminescent Property of a
Cd(D Coordination Polymer with Imidazole-4,5-dicarboxylate

YUAN Li' LU Wen-Guan™?
("'School of Public Health, Guangzhou Medical University, Guangzhou 510182, China)
(*Department of Chemistry, Shaoguan University, Shaoguan, Guangdong 512005, China)

Abstract: Reaction of Cd(NOs), and imidazole-4,5-dicarboxylic acid (H;IDC) with 5:2 metal/ligand molar ratio under
DMF/HAc solvothermal condition, yielded a new 3D layered-pillared metal-organic framework architecture of
[Cds(IDC),(HIDC),(DMF),], (Z), which was structurally characterized by elemental analysis, infrared spectroscopy,
and single-crystal X-ray diffraction. X-ray diffraction crystal structural analysis reveals its crystallizes in
orthorhombic, space group Pbca, with a=1.414 30(4) nm, b=1.571 78(4) nm, ¢=1.608 89(4) nm, V=3.576 51(16) nm’,
7=4, D=2.456 g-cm~, F(000)=2 520, the final R,=0.032 0, wR,=0.074 5 for 2471 observed reflections with I>20(1).
In complex 1, each Cd(Il) ion is six-coordinated with a distorted octahedral coordination geometry, and each us-IDC*
acts as a bridge to bond five Cd(I) ions, leading to an infinite 2D network of [Cds(us-IDC),(DMF),],**, which are
further linked through us-HIDC* to generate an infinite 3D layered-pillared framework architecture of [Cds(us-IDC),
(us-HIDC)(DMF),], with 1D open channels along the a axis, which are filled with coordinated DMF molecules.
Furthermore, its thermal stability and luminescent property at room temperature in the solid state were also

investigated. CCDC: 798235.
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Table 1 Crystal Structure parameters of complex 1

CosHaxCdsN O F (000)
1322.52
Orthorhombic

Empirical formula
Formula weight

Crystal system

Space group Pbca

Reflections collected / unique (R,,)

Absorption correction

2520

Absorption coefficient u(Mo Ka) / mm™ 3.019

17 152 /3 869 (0.051 1)

Semi-empirical from equivalents




1326 oL Mmoo i #2714
g1
a/ nm 1.414 30(4) Refinement method Full-matrix least-squares on F?
b/ nm 1.571 78(4) Data / restraints / parameters 3869/1/272
¢/ nm 1.608 89(4) Goodness-of-fit on F 0.916
V[ nm? 3.57651(16) Final R indices [I>20(])] R=0.032 0, wR,=0.074 5
A 4 R indices (all data) R=0.053 6, wR,=0.078 1
D./ (g-em™) 2.456 Largest diff. peak and hole / (e*nm™) 2 042 and -1 063

X2 MEVINBIBRKEFIEZEER
Table 2 Selected bond distances (nm) and bond angles (°) of complex 1

Cd(1)-N@3) 0.224 2(4) Cd(2)-0(5) 0.225 4(4) Cd(3)-0(7) 0.220 6(4)

Cd(1)-N(1) 0.224 4(4) Cd(2)-N@A) 0.225 5(4) Cd(3)-0(7E) 0.220 6(4)

Cd(1)-0(8A) 0.225 0(4) Cd(2)-N©20) 0.228 6(4) Cd(3)-0(6) 0.222 8(4)

Cd(1)-0(4B) 0.229 6(3) Cd(2)-0(1D) 0.232 3(3) Cd(3)-0(6E) 0.222 8(4)

Cd(1)-0(5) 0.244 5(4) Cd(2)-0(8A) 0.233 9(4) Cd(3)-0(9E) 0.226 0(4)

Cd(1)-0(1) 0.261 2(4) Cd(2)-040) 0.243 7(4) Cd(3)-0(9) 0.226 0(4)
N(3)-Cd(1)-N(1) 110.20(16) 0(5)-Cd(2)-N(4A) 138.71(15) 0(7)-Cd(3)-O(7E) 180.000(1)
N(3)-Cd(1)-0(8A) 134.51(15) 0(5)-Cd(2)-N(2C) 95.16(16) 0(7)-Cd(3)-0(6) 83.43(15)
N(1)-Cd(1)-O(8A) 98.87(15) N(4A)-Cd(2)-N(2C) 101.04(16) O(7E)-Cd(3)-0(6) 96.57(15)
N(3)-Cd(1)-0(4B) 93.18(15) 0(5)-Cd(2)-0(1D) 97.93(14) 0(7)-Cd(3)-0(6E) 96.57(15)
N(1)-Cd(1)-0(4B) 125.26(14) N(4A)-Cd(2)-0(1D) 94.04(14) O(7E)-Cd(3)-0(6E) 83.43(15)
0(8A)-Cd(1)-0(4B) 97.77(13) N(2C)-Cd(2)-0(1D) 139.28(14) 0(6)-Cd(3)-0(6E) 180.000(1)
N(3)-Cd(1)-0(5) 68.43(15) 0(5)-Cd(2)-0(84) 68.53(14) 0(7)-Cd(3)-O(9E) 89.54(15)
N(1)-Cd(1)-0(5) 120.99(15) N(4A)-Cd(2)-0(8A) 70.56(15) O(7E)-Cd(3)-0(9E) 90.46(15)
0(8A)-Cd(1)-0(5) 66.70(14) N(2C)-Cd(2)-0(8A) 121.07(14) 0(6)-Cd(3)-O(9E) 87.04(16)
0(4B)-Cd(1)-0(5) 113.53(13) 0(1D)-Cd(2)-0(8A) 99.59(12) 0(6E)-Cd(3)-0(9E) 92.96(16)
N(3)-Cd(1)-0(1) 82.91(14) 0(5)-Cd(2)- 04(,> 101.97(14) 0(7)-Cd(3)-0(9) 90.46(15)
N(1)-Cd(1)-0(1) 68.45(14) N(4A)-Cd(2)-0(4C) 119.20(15) 0(7E)-Cd(3)-0(9) 89.54(15)
0(8A)-CA(1)-0(1) 141.53(13) NQ2C)-Cd(2)- 0(4(:) 70.63(13) 0(6)-Cd(3)-0(9) 92.96(16)
0(4B)-Cd(1)-0(1) 66.31(12) 0(1D)-Cd(2)-0 C) 63.98(12) 0(6E)-Cd(3)-0(9) 87.04(16)
0(5)-Cd(1)-0(1) 151.34(13) 0(8A)-Cd(2)-0(4C) 164.60(12) 0(9E)-Cd(3)-0(9) 180.000(1)

Symmetry transformations used to generate equivalent atoms: A: —x+3/2, —y+2, z—1/2; B: —x+1, y+1/2, =z+3/2; C: —x+3/2, y+1/2, z;
D: x+172, v, —z43/2; E: —x42, —y+2, —z+2.
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Symmetry codes: A: —x+3/2, —y+2, z2—=1/2; B: —x+1, y+1/2, —z+3/2; C: —x+3/
2, y+1/2, z; D: x+1/2, v, —z+43/2; E: —x+2, —y+2, —z+2; Thermal ellipsoids
were drawn at the 30% level, and the hydrogen atoms were omitted for

clarity except for those bonded to oxygen atoms of p,-HIDC>
Bl 2 fERC S 1 P ES B 7 36 5 1

Fig.2 Coordination environment of Cd(Il) ions in complex 1
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Fig.3 2D network (a) and 3D layered-pillared MOF architecture (b) of complex 1
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