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Abstract: A new dinuclear complex [Th,(BA)s(2,2" -bipy),] (BA=4-(trifluoromethyl)benzoic acid, 2,2"-bipy=2,2"-

bipyridine) has been synthesized. The complex was characterized by X-ray single-crystal structure analysis. The

complex is a dimer with an inversion center. In the complex, two Th** ions are linked by four carboxylate groups

of BA ligands in bridging-bidentate coordination mode. Each Th* ion is eight-coordinated with two nitrogen atoms

from one 2,2'-bipy molecule, four oxygen atoms from four bridging-bidentate BA ligands and two oxygen atoms

from one chelating-bidentate BA ligand. Intermolecular hydrogen bonds are formed in the crystal. The complex

exhibits strong green fluorescence under ultraviolet light and the fluorescence spectrum consists of four lines
peaking at 489, 545, 584 and 620 nm, which are corresponding to the *D;—'F; (j=6~3) transitions of Th** ion,

respectively. CCDC: 727763.
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Table 1 Crystallographic data for the title complex

Empirical formula CesHaoF 1sN4O,Th, D/ (g-cm™) 1.686
Formula weight 1 764.90 A 4
Size / mm 0.18x0.16x0.11 F(000) 3 456
9 range for data collection / (°)  3.20~25.50 % (Mo Ka) / mm™ 2.13
Crystal system Monoclinic Reflections collected 28 567
Space group C2/c Independent reflection (R;,) 6 462 (0.066)
a/nm 1.628 75(6) Final GooF 1.044
b / nm 2.498 67(9) R, wR, [I>201(1)] 0.078 2, 0.144 3
¢/ nm 1.884 42(6) R, wR; (all data) 0.051 6, 0.130 7
B1(°) 114.949 0(10) Largest difference. peak and hole / (e-nm™) 727, -1 003
V[ nm? 6.953 4(4)
*2 BAYNIZEEKNER
Table 2 Selected bond lengths (nm) and angles (°)
01-Th 0.226 2(4) 02(A)-Th 0.237 4(4) 06-Th 0.241 0(4)
04(A)-Th 0.228 7(5) 03-Th 0.238 0(4) 05-Th 0.247 0(4)
N1-Th 0.254 4(5) N2-Th 0.258 6(5)
01-Th-04(A) 109.17(15) 04(A)-Tb-03 78.27(16) 02(A)-Tb-06 79.50(15)
01-Th-02(A) 84.78(16) 02(A)-Th-03 138.23(15) 03-Th-06 131.08(15)
04-Th(A)-02 73.44(17) 01-Th-06 150.43(15) 01-Th-05 150.97(16)
01-Th-03 76.17(17) 04(A)-Th-06 90.19(16) 04(A)-Th-05 76.69(16)
02(A)-Th-05 123.47(15) 01-Th-N1 88.66(16) 03-Th-N1 77.54(15)
03-Th-05 77.41(16) 04(A)-Th-N1 145.29(17) 06-Th-N1 87.28(17)
06-Th-05 53.67(15) 02(A)-Th-N1 139.48(14) 05-Th-N1 74.03(16)
01-Th-N2 73.12(15) 03-Th-N2 130.16(15) N1-Th-N2 63.59(15)
04(A)-Th-N2 149.20(17) 06-Th-N2 78.87(15) 02(A)-Th-N2 76.27(15)
05-Th-N2 116.86(15)

Symmetry codes: A: x, y, 1/2-z.
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Table 3 Hydrogen bond lengths and bond angles

D-H--A D-H/ nm HA/nm D-A/nm ZDHA /()
C(1)-H(1)--0(3) 0.093 0.246 0.307 72 124
C(2)-H(2)--0(5) 0.093 0.245 0.327 13 147
C(10)=H(10)---O(2)" 0.093 0.238 0.302 41 126
C(14)-H(14)---F(2) 0.093 0.241 0.272 52 100
C(32)-H(32)---F(8) 0.093 0.233 0.268 60 103

Symmetry transformations used to generate equivalent atoms: ' x, v, z; " x, y, 1/2-z.
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Fig.1 Molecular structure of the title complex

0.256 5 nm,, 7380 TERL A Y P AFAE 73 F TR 2. C(1)
~H(1)---03) K A 0.307 72 nm, 5 Ay 124°;
C(10)-H(10) ---OQ2) W # K K 0.302 41 nm, 5 i Ny
126°;C(2)-H(2)---O(5) B 0.327 15 nm, BE AN
147°;C(14)-H(14)---FQ)WHEK K 0.272 52 nm, # f
M 100°;C(32)-H(32) - F(8) I #E K 4 0.268 60 nm,
AN 1030, AHAEHA R TR A Y TRE .,

A —x, v, 1/2-z

K2 B2 im ik
Fig.2  Coordination polyhedron of the title complex
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Fig.3 Excitation spectrum of the title complex
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Fig.4 Emission spectrum of the title complex
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