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Structural and Spectral Study of Terbium
4-Hydroxypyridine-2,6-Dicarboxylic Acid Coordination Polymer
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Abstract: A 2D Tb" coordination polymer [Th(cam)(H,0)s], *nH,0 (1) (Hicam=4-Hydroxypyridine-2,6-dicarbo-
xylic acid) was synthesized under hydrothermal conditions and characterized by elemental analysis, IR spectrum,
single-crystal X-ray diffraction, UV-Vis, Fluorescence, TGA and XRD. The Th™ ion is eight-coordinate with a
slightly distorted dodecahedron geometry. One Th! ion joined with three (cam)’ ionsto form a 2D layered with
(4 - 8% topological. The neighboring layers are linked into 3D supramolecular network through hydrogen bonding
interaction. The luminescence experiments show that 1 exhibits typical Th"-centered emissions in the solid state,

the energy level difference was well matched and the emission of terbium complex was characteristic and high.

CCDC: 922429.
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4-F2FEMEE-2 6- WK AW LA ES A
FR )0 7y Br 4t ; 18 E BRUKER SMART APEX CCD
TS 72 [E BRUKER EQUINOX-55 £L4MG 1%
A (KBr JE ), H 37 F-4500 %€ 5% 43 4L ZRY-2P
LR A M AER Pigaku D/Max 311 X-51 £k # K Al
B2 Perkin-Elmer Lambda 20 5 4#~—7] IG5 2E
E Elementar Vario EL Il JC % 43 ¥71¢ . DHG-9140A
PR e A TR R TR
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HE i PR L 4% b g 2 6-— R K5 W)
0.018 3 g (0.10 mmol).Th,0; 0.1496 g (0.2 mmol),
HNO; 0.037 8 g(0.6 mmol) T 25 mL 5 i A
ZEIBIK RN TEIK 145 5 mL, 1 0.5 mol - L7 & & AL HN

VWO T IR A W pH=6 , £ % I T i+ 30 min, b
Je R A W5 R 2 25 mL P9 A 3R DU R 20 1 K A
R g, RG] 140 CIFER 72 h 5,
FRLLS C-h! M E R IR BRI, oL uE YRR TR
WS 7 A5 B0 T A PR Sk 77 % 58%, TR
Br :CHNOGTh (411.08), I3 AMH (%):C,20.45;H,
2.46;N,3.41; Wl & 1H (%).C,20.48 ;H,2.42;N,3.38,,
ZLAMEIE (KBr,em™): 3 215(s),3 076(w),1 574(s), 1 535
(m),1 484(m),1 437(s),1 360(m),1 316(m),1 147(s),
1 027(s),972(w),891(m),815(m), 731(s), 648(w).
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Table 1 Crystal data and structure refinement of complex 1

Empirical formula CosHuoN4O36Thy
Formula weight 411.08
Crystal system Monoclinic
Space group P2y/c

a/ nm 1.000 6(2)

b/ nm 0.758 08(16)
¢/ nm 1.614 6(3)
B/ 111.636(9)

V / nm® 1.138 4(4)

Z 4

D,/ (g-em™) 2.398

w/ mm™ 6.254
F(000) 784

A (Mo Kat) / nm 0.071 073
Reflections collected 2721
Son F? 1.025

Ry, wRy (I>20(1))
Ry, wRy" (all data)

0.022 4, 0.058 2
0.024 0, 0.060 3
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Table 2 Selected bond distances (nm) and bond angles (°) for the title complex

Th(1)-0(3A) 0.231 52(18) Th(1)-0(6)

Th(1)-0(4) 0.241 9(2) Th(1)-0(5B)
Th(1)-0(1) 0.243 6(2) Th(1)-N(1)

0(3A)-Th(1)-0(6) 99.68(8) 0(3A)-Th(1)-0(7)
0(3A)-Th(1)-0(4) 151.35(7) 0(6)-Th(1)-0(4)
0(3A)-Th(1)-0(5B) 81.53(7) 0(6)-Th(1)-0(5B)
O(4)-Th(1)-0(5B) 78.82(8) 0(3A)-Th(1)-0(8)
0(7)-Th(1)-0(8) 70.87(8) 0(4)-Th(1)-0(8)
0(3A)-Th(1)-0(1) 79.99(7) 0(6)-Th(1)-0(1)
0(4)-Th(1)-0(1) 128.26(7) 0(5B)-Th(1)-0(1)
O(3A)-Th(1)-N(1) 143.38(7) 0(6)-Th(1)-N(1)
O(4)-Th(1)-N(1) 64.41(7) 0(5B)-Th(1)-N(1)
0(1)-Th(1)-N(1) 63.85(7)

0.237 7(2) Th(1)-0(7) 0.239 3(2)
0.242 41(19) Th(1)-0(8) 0.242 7(2)
0.248 5(2)
85.83(8) 0(6)-Th(1)-0(7) 148.09(8)
93.43(9) 0(7)-Th(1)-0(4) 96.36(8)
71.06(8) 0(7)-Th(1)-0(5B) 140.69(7)
82.20(8) 0(6)-Th(1)-0(8) 140.88(9)
71.74(8) 0(5B)-Th(1)-0(8) 70.62(7)
74.91(8) 0(7)-Th(1)-0(1) 75.20(8)
137.58(7) 0(8)-Th(1)-0(1) 142.55(8)
77.26(8) 0(7)-Th(1)-N(1) 79.80(8)
129.22(7) 0(8)-Th(1)-N(1) 123.20(8)

Symmetry code: A: x, 1.5-y, z=0.5; B: —x, y=0.5, 1.5—z.
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All H atoms are omitted for clarity in (a); Symmetry code: A: x,1.5-y, z=0.5; B: —x, y-0.5, 1.5z
1 (a) FEA 9 1 THYES 7 A9 B AL 3045 5 (b) Th™MES A9 -+ i R B A7 LA [
Fig.1 (a) An ORTEP view of the coordination environment of the Th™ ion in 1;

(b) Dodecahedron coordination around Th™ center in 1
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Fig.2 View of the 2D network structure and its schematic representation illustrating the topology along a axis
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Symmetry code: C: x, 1.5y, z40.5; D: 1-x, 0.5+y, 1.5-z; E: 1+«, y, z+1; F: 1-x, 2-y, 2—z
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Fig.3 View of the 3D supramolecular architecture based on hydrogen bond interactions along ¢ axis
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Fig.4

(a) UV/Vis absorption spectra of 1 and Hycma ligand in the solid state at room temperature;

(b) Emission spectra of 1 in the solid state at room temperature
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Fig.5

(a) TGA curve and (b) XRD patterns of complex 1
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