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One Terbium-Metal Organic Framework Based on a Tricarboxylate
Ligand for Sensing of Small Molecule Solvents
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Abstract: 3-Hydroxyl-5-(3,5-dicarboxylphenxoy)benzoic acid (H;L) was used to synthesize a metal-organic frame-
work with Th(NO;);+6H,0 under solvothermal condition: {{TbL(H,0)]-3H,0 - DMF},. Single-crystal X-ray diffraction
revealed that Th-MOF belongs to orthorhombic Ibca space group. Two Th(ll) ions are connected through six
carboxylic groups to form a dinuclear [Th,(COO)s] SBU. The SBU polyhedrons share three carboxylic groups with
each other generating a 1D inorganic chain with left-handed or right-handed spiral axes, and the chains are
further alternately connected by the I*~ ligands to construct a 2D framework. The luminescence intensity can be
modulated by organic small molecule solvents, and Th-MOF exhibits highly selective and sensitive sensing for
small organic molecules. The significant quenching in nitrobenzene indicates that it is potential luminescent

sensing material for nitro explosives. CCDC: 1870637.
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Scheme 1 Structure of 3-hydroxyl-5-(3,5-dicarboxylphenxoy)
benzoic acid (HsL)
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Table 1 Crystal data and structure parameters for Th-MOF

Empirical formula CisH»NO;Th
Formula weight 619.28
Crystal system Orthorhombic
Space group Ibca

a/ nm 1.4383 0(7)
b/ nm 2.449 99(10)
¢/ nm 2.602 42(16)
V/ nm? 9.170 5(8)

A 16

D,/ (g-em™) 1.494

w/ mm™ 15.782

F(000)

Crystal color
Reflection collected
Unique reflection (R;,)
Data with I>20(1)
Parameter refined

Ry, wR, [I520(1)]

Ry, wR; (all data)

Goodness-of-fit on F

4 896

Colorless

12 477

4 051 (0.072 8)

2316

228

0.077 8, 0.231 6
0.101 6, 0.267 5
1.015

(AP) s (AP)in / (€*nm™) 3514, -1 905

#& 2 Tb-MOF MEZEZKmmMER()
Table 2 Selected bond lengths (nm) and bond angles (°) of Tb-MOF

Th(1)-0(5)#1 0.227 7(7) Th(1)-0(4)#3

Th(1)-0(7) 0.235 4(7) Th(2)-0(6)#1

Th(2)-0(8)#7 0.234 0(7) Th(2)-0(2W)
0(5)#1-Th(1)-0(5)#2 168.0(4) O(5#1-Th(1)-0(4)#3
O(4/#3-Th(1)-O(4)#4 142.8(6) 0(5)#1-Th(1)-0(1W)
0(3)#1-Th(1)-0(7) 90.7(3) 0(3)#2-Th(1)-0(7)
O(4)#4-Th(1)-0(7) 71.4(3) O(1W)-Th(1)-0(7)
0(5)#2-Th(1)-0(7)#5 90.7(3) 0(7)-Th(1)-0(7)#5
0(6)#1-Th(2)-0(3)#4 75.5(5) 0(6)#1-Th(2)-0(3)46
0(3)#4-Th(2)-0(8)#7 87.8(4) 0(6)#1-Th(2)-0(8)
0(3)#4-Th(2)-0(8) 85.5(5) 0(3)#6-Th(2)-0(8)
0(6)#1-Th(2)-02W) 142.2(3) 0(3)#4-Th(2)-02W)

0.231 99) Th(1)-0(1W) 0.232 4(16)
0.226 9(9) Th(2)-0(3)#4 0.231 2(13)
0.233 0(15)
83.3(4) O(5)#1-Th(1)-O(4)#4 92.9(4)
84.0(2) O(4#4-Th(1)-0(1W) 71.403)
98.7(3) O(A)#3-Th(1)-0(7) 145.4(3)
142.002) O(5)#1-Th(1)-O(7)#5 98.7(3)
75.9(3) 0(6)#1-Th(2)-0(6)#5 75.9(6)
137.0(4) O(3)#4-Th(2)-0(3)#6 144.6(9)
117.73) 0(6)#5-Th(2)-0(8) 80.7(4)
87.8(4) O(8)#7-Th(2)-0(8) 158.9(4)
72.3(4) 0(8)-Th(2)-02W) 78.9(2)

Symmetry codes: #1: x+1/2, —y+1/2, —z+1; #2: —x+1/2, y, —z+1; #3: x, y—1/2, —z+1; #4: —x+1, —y+1, —z+1; #5: —x+1, —y+1/2, z;

#6: x+1/2, —y+1, z; #7: —x+3/2, y, —z+1.
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Fig.1 View of coordination environment of the center
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Fig.2 Drawing of 1D inorganic chains with left-handed
(a) and right-handed (b) spiral axes, and 2D

framework (c)
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Fig.3 Thermal analysis curve of Th-MOF
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Fig.4 Solid-state photo-luminiscent emission spectra of H;L (a) and Th-MOF (b)
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Fig.5 Solid-state photo-luminescent emission spectra of Th-MOF in different solvents (a) and in nitrobenzene

solution with different concentrations (b)
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