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Syntheses, Crystal Structures and Fluorescence Properties of
Cadmium Coordination Polymers with 1,3,5-Tris(imidazol-1-ylmethyl)benzene
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Abstract: Two new coordination polymers, {[Cd(L)(EG),s(H,0)(SO,)]-EG-H,0}, (1) and [Cd(L)(EG)(SO.)]. (2) (EG=
ethylene glycol), were solvothermally synthesized by reactions of flexible imidazole-containing ligand 1,3,5-tris
(imidazol-1-ylmethyl)benzene (L) with cadmium sulfate under different reaction conditions. The complexes were
characterized by elemental analysis, IR and single crystal X-ray diffraction. Ligand L links Cd(Il) to form 1D
chain in 1 while in 2 the ligand L coordinates with Cd(Il) to give 2D network, which is further connected by
sulfate anions to generate 3D structure. Interestingly, each EG connects two intra-chain Cd(Il) atoms in 1 and acts

as terminal ligand in 2. The sulfate anion acts as terminal ligand in 1 and bridging one in 2. The fluorescence

properties of the complexes was investigated. CCDC: 1430130, 1; 1430131, 2.
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12.84 IR (KBr,cm™):3 421(s), 1 613(m), 1 514(s),1 445
(m),1 397(m),1 284(w),1 234(m),1 088 (s),1 050(s),
969(w),937(m), 831(m), 753(s) ,656(s) , 636(m).,
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Table 1 Crystallographic data of complexes 1 and 2

Compound 1 2
Empirical formula CyH5,CdNgOoS CooHoCdANOS
Formula weight 655.98 588.91
Crystal system Triclinic Triclinic
Space group Pl P1

a/nm 0.895 00(9) 0.885 7(3)
b/ nm 1.167 52(11) 1.002 1(3)
¢/ nm 1.317 30(13) 1.299 3(4)
al(°) 83.551(2) 82.284(5)
B 78.596(2) 84.145(6)
v 1 (°) 72.927(3) 89.896(5)
V/nm? 1.287 7(2) 1.136 9(6)
Z 2 2

D./ (g-cm™) 1.692 1.720
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0 range / (°) 1.58~27.55 1.59~27.76
Collected reflections 10 884 9 640
Unique reflections 5 865 5254
Observed reflection (I>207(1)) 5098 4672
Ry 0.067 6 0.026 1
F(000) 670 596
w/ mm™ 0.991 1.103
R, 0.059 3 0.043 0
wR, 0.148 3 0.120 0

x2 mMEWI1IM2MEBoBEKMER
Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2

1

Cd(1)-N(1) 0.226 5(4) Cd(1)-N(3) 0.232 4(3) Cd(1)-N(5) 0.227 2(4)

Cd(1)-0(1) 0.233 1(3) Cd(1)-0(5) 0.234 3(3) Cd(1)-0(1W) 0.233 4(3)
N(1)-Cd(1)-N(5) 170.10(12) N(1)-Cd(1)-N(3) 89.05(12) N(5)-Cd(1)-N(3) 94.66(13)
N(1)-Cd(1)-O(1) 93.73(13) N(5)-Cd(1)-O(1) 95.06(12) N(3)-Cd(1)-O(1) 95.25(10)
N(1)-Cd(1)-0(1W) 85.72(13) N(3)-Cd(1)-0(1W) 93.56(12) N(5)-Cd(1)-0(1W) 84.90(12)
O(1)-Cd(1)-0(1W) 171.16(11) O(1W)-Cd(1)-0(5) 125.64(14) 0(5)-Cd(1)-0(5) 77.64(12)
N(1)-Cd(1)-0(5) 89.48(12) N(3)-Cd(1)-0(5) 176.51(10) N(5)-Cd(1)-0(5) 87.30(10)
O(1)-Cd(1)-0(5) 81.69(9) O(1W)-Cd(1)-0(5) 89.49(11)

2

Cd(1)-N(5) 0.232 4(3) Cd(1)-N(1) 0.232 7(3) Cd(1)-0(1) 0.234 0(3)

Cd(2)-N(3) 0.223 6(3) Cd(2)-0(3)' 0.228 6(4) Cd(2)-0(5) 0.241 2(4)
N(5)-Cd(1)-N(1) 89.32(11) N(5)-Cd(1)-N(1)’ 90.69(11) N(5)-Cd(1)-0(1) 87.86(12)
N(5)-Cd(1)-0(1)* 92.14(12) N(1)-Cd(1)-O(1) 92.13(12) N(1)-Cd(1)-0(1)* 87.88(12)
N(3)-Cd(2)-0(3)’ 89.53(12) N(3)-Cd(2)-0(3)" 90.47(12) N(3)-Cd(2)-0(5) 89.07(15)
N(3)-Cd(2)-0(5)" 90.93(15) 0(5)-Cd(2)-0(3) 98.96(16) 0(3)"-Cd(2)-0(5) 81.04(15)

Symmetry codes: ' a+1, y, z=15 " —x+1, —y+2, —z4+2;" =42, —y+2, —z+1; ¥ —x, —y+2, —z+2 for 2.
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Displacement ellipsoids are drawn at the 30% probability level in (a); Hydrogen atoms and non-coordinated solvent molecules

omitted for clarity; Symmetry codes: ' 1-x, —y, 2-z; " 1-x, 1-y, 2—z
K1 () FEA 1 CAE 7B SR, (b) BLE Y 1 — ek a5 4 E

Fig.1 (a) Coordination environment around Cd(Il) in 1; (b) 1D chain structure of 1

Displacement ellipsoids are drawn at the 30% probability level In (a); Hydrogen atoms and EG molecules are omitted for clarity;

Symmetry codes: ' 1+x, vy, —=1-z; "1=x, 2—y, 2-z; " &, 14y, z; ¥ 2-x, 2—y, 1=z; ¥ —x, 2—y, 2-z; " x, =14y, 23 —2+x, y, 14z
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Fig.2 (a) Coordination environment around Cd(Il) in 2; (b) 2D network of 2 formed by L and Cd(II);

(
(¢) 3D structure of 2 formed by linkage of SO
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Fig.4  Fluorescence spectra of 1 and 2 together with

ligand L in the solid state at room temperature
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