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Abstract: Two dinuclear complexes [Th(4-BrBA),(Phen)(NO;)], (1) [Th(4-BrBA);(2,2" -bipy) (H,0)], - 2H,0 (2) (4-
BrBA =4-bromobenzoate, Phen=1,10-phenanthroline, 2,2’ -bipy =2,2" -bipyridine ) have been obtained. The two
complexes were characterized by X-ray single-crystal diffraction. The two complexes are dimer with an inversion
center. In complex 1, two Th** ions are linked by 4-BrBA ligands in bridging-bidentate and bridging-chelating
coordination modes. Each Tb** ion is nine-coordinated with two nitrogen atoms of Phen molecule, two oxygen
atoms of nitrate and five oxygen atoms of four 4-BrBA ligands. In complex 2, two Th* ions are linked by 4-BrBA
ligands in bridging-bidentate coordination mode. Each Th?* ion is eight-coordinated with two nitrogen atoms of
2,2" -bipy molecule, one oxygen atom of water molecule, four oxygen atoms of four bridging-bidentate 4-BrBA
ligands and one oxygen atom of monodentate 4-BrBA ligand. In complex 2, hydrogen bonds are formed between
free water molecules, coordinated water molecules and 4-BrBA ligands, and the 1-D chain structure is formed by

hydrogen bonds. The two complexes exhibit strong green fluorescence under ultraviolet light and the fluorescence
spectrums both have four peaks at 490, 545, 585, and 621 nm, the emission caused by °D, — 'F; (j=6~3)
transitions of Th* ion. CCDC: 667570, 1; 667571, 2.
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Table 1 Crystal data of complexes

Complex 1
Empirical formula CsH3,BruNgO 4 Th,
Formula weight 1602.32
Crystal system Triclinic
Space group Pl

a/nm 1.061 19(2)
b/ nm 1.067 82(2)
¢/ nm 1.296 34(3)
al(°) 87.107(10)
B1(° 72.334(10)
y 1 (°) 82.285(10)
Volume / nm* 1.386 94(5)
A 1

Calculated density / (Mg-m™) 1.918

2
CeHugBreN,0Th,
1902.3

Triclinic

Pl

0.822 79(2)
1.331 50(3)
1.588 67(4)
74.046 0(10)
79.017 0(10)
74.638 0(10)
1.600 58(7)
1

1.974
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Absorption coefficient / mm™
F(000)

Crystal size / mm

0 range for data collection / (°)
Limiting indices

Reflections collected / unique (R;,)
Completeness to 6=25.05°, 28.31° / %
Data / restraints / parameters
Goodness-of-fit on F

Final R indices [I>20(])]

R indices (all data)

5.479 6.007

768 916

0.24 x 0.20 x 0.18 0.20 x 0.20 x 0.10
1.92~28.31 1.85~28.31
-2=sh=<12,-12<k<10,-14<[=<15 -10=sh=<10,-17T<k<17,-21<[<20
21 642 /6 819 (0.039 7) 232273 /7 891 (0.036 3)
99.5 99.1

6819/29 /352 7892/6/422

1.021 1.027

R=0.041 4, wR,=0.085 7 R=0.055 4, wR,=0.096 3
R=0.056 6, wR,=0.092 2 R=0.038 7, wR,=0.082 8
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1

Th(1)-0(1) 0.233 9(3) Th(1)-0(2)#1 0.232 3(3) Th(1)-0(3) 0.235 8(3)

Th(1)-0(3)#1 0.268 5(4) Th(1)-0(4) 0.238 9(4) Th(1)-0(5) 0.251 0(4)

Th(1)-0(6) 0.243 1(4) Th(1)-N(1) 0.259 5(4) Th(1)-N(2) 0.254 9(4)
0O(1)-Th(1)-0(3) 78.94(12) O(1)#1-Th(1)-0(3) 68.39(11) O(1)#1-Th(1)-0(4) 82.81(13)
O(1)-Th(1)-0(5) 74.48(13) O(1-Th(1)-0(6) 126.02(13) O(2)#1-Th(1)-0(1) 136.92(12)
0(2)#1-Th(1)-0(3) 71.45(12) O(2)#1-Th(1)-0(3)#1 75.04(12) OQ2)#1-Th(1)-0(4)#1 91.50(14)
0(2)-Th(1)-0(5)#1 124.48(13) 0(2)-Th(1)-0(6)#1 84.45(13) O(3)#1-Th(1)-0(3) 77.47(12)
O(3)#1-Th(1)-0(4) 128.27(13) 0(3)-Th(1)-0(5) 75.06(13) 0(3)-Th(1)-0(6) 88.68(13)
O(4)#1-Th(1)-0(3)#1 50.82(11) O(4)#1-Th(1)-0(5) 143.57(13) O(4)#1-Th(1)-0(6) 139.27(13)
O(5)#1-Th(1)-0(3) 137.14(12) O(6)#1-Th(1)-0O(3) 158.01(12) 0(6)-Th(1)-0(5) 51.61(13)
N(2)-Th(1)-N(1) 63.95(14)

Symmetry transformations used to generate equivalent atoms: #1: —x+2, —y, —z+2
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Table 3 Selected bond lengths (nm) and angles (°) for complex 2

Th(1)-0(1) 0.228 6(3) Th(1)-0(4)#1 0.230 9(3) Th(1)-0(3) 0.236 4(3)

Th(1)-0(6)#1 0.234 4(3) Th(1)-0(5) 0.236 7(3) Th(1)-0(7) 0.242 6(4)

Th(1)-N(1) 0.259 0(4) Th(1)-N(2) 0.258 3(3)
0(1)-Th(1)-0(3) 142.78(12) 0(1)-Th(1)-0(5) 144.76(12) 0(1)-Th(1)-O(4)#1 84.39(12)
0(1)-Th(1)-0(6)#1 85.36(12) 0(1)-Th(1)-0(7) 75.97(14) O(6)#1-Th(1)-0(3) 76.40(11)
0(3)-Th(1)-0(5) 71.21(11) 0(3)-Th(1)-0(7) 133.07(13) O(@)#1-Th(1)-0(3) 120.85(11)
O(4)#1-Th(1)-0(5) 79.90(11) O(4)#1-Th(1)-0(6)#1 75.71(12) O(@)#1-Th(1)-0(7) 76.21(13)
0(5)-Th(1)-0(7) 69.74(12) 0(6)#1-Th(1)-0(5) 120.30(11) O(6)#1-Th(1)-0(7) 147.52(13)
N(2)-Th(1)-N(1) 62.84(11)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+1, —z+1.
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Fig.1la Molecular structure of complex 1

A: —x+2, —y, —z+2
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Fig.1b  Coordination polyhedron of complex 1
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Fig.2a Molecular structure of complex 2

A: —x+1, —y+1, —z+1
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Fig.2b  Coordination polyhedron of complex 2
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1D chain structure formed by hydrogen bonds

of complex 2
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Fig.3 Fluorescence spectra of complexes
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