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A Novel 3D Lanthanide Coordination Polymer [Gd(bta),s(ad),s(H,0)], Based
on Both Rigid and Flexible Polycarboxylate Acids as Ligands:
Synthesis, Structure and Thermal Stability Property
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Abstract: A novel lanthanide coordination polymer [Gd (bta)ys(ad),s (H,0)], (H,ad =adipic acid; Hjbta=1,2,4,5-
Benzenetetracarboxylic acid) based on both rigid and flexible polycarboxylate acids as ligands was synthesized
hydrothermally. It was characterized by elemental analysis, IR spectroscopy, and single-crystal X-ray diffraction.
The title complex belongs to monoclinic system, space group P2//n. The cell parameters are: a=0.777 65(18) nm,
b=0.724 05(17) nm, ¢=1.7351(4) nm, B=91.649(3)°, V=0.976 6(4) nm*, D,=2.533 g-cm™, Z=4. The structure
analysis of the complex reveals that the title complex contains one 1D Th-O-Tb polymeric chain along [100]
direction. The Tb-O-Th polymeric chains were further connected by bta and adipate bridging ligands,
consequently, to form a complicated 3D open framework structure. In addition, we have investigated the thermal

stability of the title complex. CCDC: 761948.
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Table 1 Crystal structure parameters of the title complex
Formula CsH,0,Gd B/ 91.649(3)
Formula weight 372.39 V / nm? 0.976 6(4)
Crystal system Monoclinic A 4
Space group P2i/n Crystal size / mm 0.14x0.11x0.07
a/ nm 0.777 65(18) Deae ! (g-cm™) 2.533
b/ nm 0.724 05(17) Absorption coefficient / mm™ 6.809
¢/ nm 1.735 1(4) F(000) 700
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6 range for data collection / (°) 2.35~25.00 Data / restraints / parameters 1723737141
Reflections collected / unique (R;y) 4627 /1723 (0.027 9) R\, wR, (I>20(1)) 0.022 7, 0.049 1
Observed reflections (I>20(1)) 1 445 R, wR; (all data) 0.029 4, 0.051 5
Goodness-of-fit on F 1.024 Largest diff. peak and hole / (e-nm™) 632,72
R=JNEJ-IFN ZIF), wR=[ X (w(F~F) Xw(F2" F>40(F,); "Based on all data.
®2 BEYHEERKTNER
Table 2 Selected bond lengths (nm) and angles (°) of the complex
Gd-01 0.261 5(3) Gd-03 0.258 2(3) Gd-02 0.250 4(3)
Gd-04 0.246 5(3) Gd-05 0.240 1(3) Gd-01W 0.240 0(4)
Gd-02 0.239 6(3) Gd-03 0.237 1(3) Gd-06 0.233 8(3)
06-Gd-01W 74.02(13) 03-Gd-01W 131.86(13) 021i-Gd-01W 77.56(13)
06-Gd-05 142.81(11) 03-Gd-05 70.50(11) 02ii-Gd-05 77.85(10)
01W-Gd-05 137.62(12) 06i-Gd-04 134.25(12) 03-Gd-04 140.90(11)
02-Gd-04 119.97(9) 01W-Gd-04 86.90(13) 05-Gd-04 76.33(11)
06-Gd-02 90.85(10) 03-Gd-02 71.71(10) 02%-Gd-02 139.56(5)
01W-Gd-02 142.12(13) 05-Gd-02 72.74(10) 04-Gd-02 79.22(10)
06-Gd-03 137.86(10) 03-Gd-03 133.29(7) 02%-Gd-03 69.94(10)
01W-Gd-03 64.25(12) 05-Gd-03 75.08(10) 04-Gd-03 51.37(9)
02-Gd-03 125.89(10) 06-Gd-01 72.58(11) 03-Gd-01 110.43(10)
02"-Gd-01 166.26(10) 01W-Gd-01 91.29(13) 05-Gd-01 115.88(10)
04-Gd-01 66.60(10) 02-Gd-01 50.84(10) 03-Gd-01 112.60(10)

Symmetry code: ' —x+1/2, y=1/2, —z+1/2; ¥ —x+1/2, y+1/2, —z+1/2.
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Fig.1  Coordination environment of Gd of the title complex
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