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Binuclear Europium Complex with Benzimidazole-5,6-dicarboxylic

Acid: Synthesis, Crystal Structures and Photoluminescent Properties

GAO Qian XIE Ya-Bo™

ZHANG Chao-Yan WU Yang

GAO Wei-Hong

(College of Environmental and Energy Engineering, Beijing University of Technology, Betjing 100124)

Abstract: A europium complex [Eu,(bmd),(Hbmd),(H,0)] -8H,0 (H,bmd =Benzimidazole-5,6-dicarboxylic acid)
has been synthesized and structurally determined by X-ray diffraction single crystal structure analysis. The crystal
belongs to triclinic, space grounp P1, with ¢=0.754 49(15) nm, b=1.253 8(3) nm, ¢=1.405 8(3) nm, a=71.03(3)°,
B=82.83(3)°, y=79.12(3)°, V=1.232 1(5) nm’, Z=1. The complex is a binuclear compound and each Eu(ll) ion is

nine-coordinated. The versatile hydrogen bonds link binuclear units into a three-dimensional (3D) supermolecular

network. Furthermore, the fluorescent properties of the complex have been investigated at room temperature.

CCDC: 742510.
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Table 1 Crystal data of the title complex

Empirical formula CssHsoluaNsOs Absorption coefficient / mm™ 2.633

Formula weight 1 410.76 F(000) 704

Temperature / K 293(2) Crystal size / mm 0.21x0.19x0.15

Crystal system Triclinic Range of 6/ (°) 3.02~27.39

Space group P1 Limiting indices O=sh=<9,-16<k=<16,-18<[=<18
a/ nm 0.754 49(15) Reflections collected / unique (R;,) 12 578 /'5 507 (0.096 9)

b/ nm 1.253 8(3) Data / restraints / parameters 551770/ 347

¢/ nm 1.405 8(3) Goodness-of-fit on F 0.974

D./ (g-em™) 1.901 Final R indices [I>207(])] R=0.052 6, wR,=0.097 0

A 1 Largest diff. peak and hole / (e*nm™) 1 311 and -937
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Fig.1 Molecular structure of [Euy(bmd),(Hbmd),(H,0)s]- 8H,0
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Fig.2 Hydrogen bonds along the c-axis of the title complex

B3 BA TR AR Y R AR R S 2 R AR A Y
ar-mr YERRE I E

Fig.3 ar-1r stacking interactions between the aromatic

rings of adjacent bmd and Hbmd ligands
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Table 2 Selected bond length for the complex

Eu(1)-02W) 0.240 9(4) Eu(1)-0(1) 0.242 5(4) Eu(1)-0(1W) 0.243 2(4)
Eu(1)-0(4W) 0.248 6(4) Eu(1)-0(7) 0.248 8(4) Eu(1)-0(6) 0.249 6(4)
Eu(1)-03W) 0.252 7(4) Eu(1)-0(5) 0.259 1(5) Eu(1)-0(8) 0.258 8(4)
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Table 3 Selected bond angle for the complex
0(2W)-Eu(1)-0(1) 72.16(15) 0(2W)-Eu(1)-0(1W) 80.36(15) 0(1)-Eu(1)-0(1W) 76.77(14)
0(2W)-Eu(1)-0(4W) 136.18(14) 0(1)-Eu(1)-0(4W) 138.37(15) 0(1W)-Eu(1)-0(4W) 79.66(14)
0(2W)-Eu(1)-0(7) 94.06(15) 0(1)-Eu(1)-0(7) 145.92(14) 0(1W)-Eu(1)-0(7) 132.81(14)
0(4W)-Eu(1)-0(7) 72.52(15) 0(2W)-Eu(1)-0(6) 143.55(15) 0(1)-Eu(1)-0(6) 87.65(14)
O(1W)-Eu(1)-0(6) 125.01(14) O(4W)-Eu(1)-0(6) 78.45(14) 0(7)-Eu(1)-0(6) 85.96(15)
0(2W)-Eu(1)-0(3W) 75.55(15) 0(1)-Eu(1)-0(3W) 74.11(14) 0(1W)-Eu(1)-0(3W) 146.64(14)
0(4W)-Eu(1)-0(3W) 133.54(14) 0(7)-Eu(1)-0(3W) 72.27(14) 0(6)-Eu(1)-0(3W) 69.76(14)
0(2W)-Eu(1)-0(5) 138.50(15) 0(1)-Eu(1)-0(5) 71.04(14) O(1W)-Eu(1)-0(5) 73.18(14)
0(4W)-Eu(1)-0(5) 69.50(14) 0(7)-Eu(1)-0(5) 127.36(14) 0(6)-Eu(1)-0(5) 51.95(14)
0(3W)-Eu(1)-0(5) 111.42(14) 0(2W)-Eu(1)-0(8) 69.88(15) 0(1)-Eu(1)-0(8) 139.20(15)
0(1W)-Eu(1)-0(8) 82.78(15) 0(4W)-Eu(1)-0(8) 69.27(15) 0(7)-Eu(1)-0(8) 51.93(15)
0(6)-Eu(1)-0(8) 132.60(15) 0(8)-Eu(1)-0(5) 135.40(15)
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Fig4 Packing diagram of the complex in a cell
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Fig.5 Hydrogen bonds vertical to the a-axis of the title

complex
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Fig.6  Excitation and emission spectra of complex

at room temperature
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