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Synthesis, Crystal Structure and Characterization of a Binuclear Europium
2,5-difluorobenzoic Acid Complex with 2,2'-bipyridine

WU Xiao-Shuo LI Xia*
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Abstract: [Eu(2,5-DFBA);(2,2"-bipy)], (2,5-DFBA=2,5-Difluorobenzoate, 2,2’ -bipy=2,2" -bipyridine) has been
obtained by solvent method and characterized by X-ray diffraction single-crystal structure analysis. The com-
plex crystallizes in Triclinic system, P1 space group with a=1.137 2(2) nm, b=1.2227(2) nm, ¢=1.2637(3) nm, a=
104.17(3)°, B=103.08(3)°, y=113.61(3)°. In the complex, two Eu** ions are linked by four 2,5-DFBA ligands in
bridging-bidentate and bridging-chelating coordination modes. Each Eu** ion is nine-coordinated to five oxygen
atoms of four bridge 2,5-DFBA ligands, two oxygen atoms of one chelating-bidentate 2,5-DFBA ligand, two
nitrogen atoms of one 2,2’ -bipy molecule. The complex exhibits strong red fluorescence under ultraviolet light.
The fluorescence spectrum has five peaks at 580, 591, 613, 648 and 693 nm, which caused by °D, — 'F; (j=0~4)
transitions of Eu* ion. CCDC: 675498.
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Table 1 Crystal data of the title complex

Empirical formula CeHyuEuF N0 V/nm? 1.453 3(5)

Formula weight 1 558.85 A 1

Crystal size / mm 0.43 x 0.28 x 0.22 D./ (Mg-m™) 1.781

Temperature / K 293(2) ©/ mm™” 2.245

Wavelength / nm 0.071 073 F(000) 764

Crystal system Triclinic 0/°) 1.78~26.0

Space group Pl Limiting indices -I0sh=s14,-15sk<12,-15<i< 14
a/ nm 1.137 2(2) Reflections collected / unique 8335/5625

b/ nm 1.222 7(2) Reflections obserbed [[>207(1)] 4871

¢/ nm 1.263 7(3) Data / restraints / parameters 5625/0/416

al (%) 104.17(3) Goodness-of-fit on F? 1.004

B/ 103.08(3) Final R indices [[[>20(])] R=0.044 0, wR,=0.120 9
y 1 (°) 113.61(3) R indices (all data) R=0.052 2, wR,=0.129 3

2 HARSYHNIZBKMNER
Table 2 Selected bond lengths (nm) and angles (°) of the title complex

Eu(1)-0(1) 0.247 9(4) Eu(1)-0(2) 0.241 7(5) Eu(1)-0(3) 0.268 7(4)

Eu(1)-03)#1 0.238 1(4) Eu(1)-0(4) 0.247 6(4) Eu(1)-0(5) 0.238 3(4)

Eu(1)-0(6) 0.237 3(4) Eu(1)-N(1) 0.257 8(5) Eu(1)-NQ2) 0.259 0(5)
0(1)-Eu(1)-0(3) 148.07(14) 0(2)-Eu(1)-0(1) 53.07(16) 0(2)-Eu(1)-03) 136.04(15)
0(2)-Eu(1)-0(4) 142.11(17) OQ)#1-Eu(1)-0(1)  81.28(14) OQ)#1-Eu(1-0Q2)  78.28(15)
OQB)#1-Eu(1)-03)  73.52(14) OQ3)#1-Eu(1-0(4)  123.38(13) OQ)#1-Eu(1-0(5)  74.06(14)
0(4)-Eu(1)-0(1) 149.28(15) 0(4)-Eu(1)-0(3) 49.86(12) 0(5)-Eu(1)-0(1) 124.83(15)
0(5)-Eu(1)-0(2) 73.74(16) 0(5)-Eu(1)-0(3) 66.54(14) 0(5)-Eu(1)-0(4) 82.69(16)
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0(6)-Eu(1)-0(1) 84.44(16) 0(6)-Eu(1)-0(2) 133.02(16) 0(6)-Eu(1)-0(3) 70.84(14)
0(6)-Eu(1)-03)#1  76.05(15) 0(6)-Eu(1)-0(4) 84.59(17) 0(6)-Eu(1)-0(5) 133.12(14)
N(1)-Eu(1)-N(2) 62.94(18)

Symmetry transformations used to generate equivalent atoms: *
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Fig.1 Molecular structure of the title complex
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Molecular structure of the title complex
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Fig.2 Coordination geometry of Eu* ion in the title complex
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Fig.3 Excitation (a) (A.,=613 nm) and emission (b)

(A=395 nm) spectra of the title complex
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