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Abstract

Cy3H,sThOy,, orthorhombic, P2,2,2; (no. 19), a = 8.5571(5) A,
b = 11.4427(7) A, ¢ = 24.8022(15) A, V = 24285(3) &3, Z = 4,
Rg(F) = 0.0254, eref(Fz) =0.0466, T = 293(2) K.
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Table 1: Data collection and handling.

Crystal: Colourless rod

Size: 0.35 % 0.10 x 0.10 mm
Wavelength: Mo Ka radiation (0.71073 A)
u 2.98mm™'

Diffractometer, scan mode:
Bmax, COMpleteness:
N(hkl)measureds N(hKl)uniques Rint: 14354, 5506, 0.034

Criterion for Iops, N(hkl)gy: Iobs > 20(Iops), 5150

N(param)efined: 337

Programs: Bruker," Olex2,? SHELX,>* Diamond®

Bruker APEX2, ¢ and w scans
27.5°,100 %

The molecular structure is shown in the figure. Table 1
contains the crystallographic data and the list of the atoms
including atomic coordinates and displacement parameters
can be found in the cif-file attached to this article.

1 Source of materials

An aqueous solution (0.5ml) containing Th(NO3);-6H,0
(6.0 mg) and H3PW1,0,4¢xH,0 (4.0 mg) was added into a glass
tube. Then, the aqueous solution of tetrabutylammonium
bromide (4 mg/ml) 0.25ml was added. Next, a solution of
5,5-methylenebis (2,4,6-trimethylisophthalic acid) (H,BTMIPA)
(4.0 mg) in cyclohexanol and toluene (1:1 v/v, 0.5ml) was
layered on the aqueous solution. The glass tube was heated
slowly to 363K from room temperature in 300 min, kept at
363 K for 3 min and then cooled slowly to 303 K over a period of
600 min. Colourless rod-shaped crystals formed suitable for
single crystal X-ray structure.

2 Experimental details

The structure was solved by Direct Methods with the SHELX.?
All H-atoms were positioned geometrically and refined using
a riding model with d(C-H) = 0.934, Uiy, = 1.2Ueq(C) for
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aromatic, 0.97 4, Uis, = 1.2Ueq (C) for CHy, 0.96 &, Ui = 1.5Ueq
(O) for CH; atoms and d(0-H) = 0.85 A, Uss, = 1.2U,q (O) for H,0.

3 Comment

In recent years, metal-organic frameworks have attracted
extensive attention due to their controllable structures and a
wide variety of potential applications.®® As one special type
of MOF materials, the lanthanide MOFs have outstanding
performances in fluorescent and photochromic mate-
rials'" and many excellent Ln-MOFs were used for sensing
metal ions or organic molecules.'* Our team has also devel-
oped an europium-organic framework which can sense Fe**
and AI** through fluorescence quenching and enhancement,
respectively."”® The Ln-MOFs may have different properties
depending on their ion centers. The Th*" and Th-MOFs
usually exhibit strong fluorescence emission in the visible
light region.*™ This property may endow it with unique
application value in fields such as luminescent materials and
fluorescence sensing. In this work, we report the crystal
structure of a terbium-based framework.

The asymmetric unit cell was found to contain one Th**
ion, an incompletely deprotonated HBTMIPA ligand, one
hydroxyl group, two coordination water molecules and one
lattice water molecule. The central Th** is located within a
subtly distorted nine-coordination sphere. This sphere is
defined by six oxygen atoms stemming from three distinct
HBTMIPA ligands, one coordinated hydroxyl group and two
coordinated water molecules. The lengths of the Th—O bonds
span a narrow range from 2.303(3) to 2.640(3) A. Each BTMIPA
ligand connects three Th* ions by means of its three carbox-
ylate groups. Significantly, all these carboxylate groups assume
a chelating coordination mode, which is different with the
coordination mode in previously reported Ln-framwork.”
Consequently, the central Th** ions were interconnected via
BTMIPA ligands, thereby generating a one - dimensional wavy
structure oriented in the [010] direction. Adjacent wavy
structures are linked to form a two — dimensional structure
through O-H.--O hydrogen bonds (O1W---04g, = 2.8149(2) A
and O1W-HIWB-. --04y; = 161.252(5)", symmetry code: $1=1+X,
Y, Z) in [100] direction. The extended three-dimensional
supramolecular structure was formed by other O-H---O
hydrogen bonds (08---02g, = 2.6657(1) A and 08-HS.--02g, =
127.330(4), symmetry code: $2 = -1/2 + X, -1/2-Y, -1-7).
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