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Table 1 Crystallographic data for complex 1

Complex 1
Formula CysHy  NgOg Th y/(°) 90
F, 572.28 V/nm? 2.4619
A/nm 0.071 073 VA 4
T/K 293 D,/ (Mg-m™*) 1.539
Crystal system Monoclinic F(000) 1120
Space group P2, /¢ Reflections collected/unique 20 895/4 334
a/nm 1.3747(3) R, 0.072 1
b/nm 1.4828(3) Data/restraints/ parameters 4334/19/278
¢/nm 1.2908(3) R /wR,[I>20(1)]° 0.0343/0.077 4
o/ (°) 90 R, /wR, [ (all data) ]° 0.045 6/0.0812

B/(°) 110. 66 GOF on F? 1.140
a. R =3( || Fol =1F, || )/SI1FylwRy =[Sw( | Fy 1> = 1F 12)2/(SwlFy1*)* ]2,

*2 EEW1WBSEKTER
Table 2 The selected bond lengths( nm) and angles(°) of complex 1

Th(1)—0(5)# 0.2340(3) Th(1)—0(2) 0.2343(4)

Th(1)—0(7) 0.2359(4) Th(1)—0(4) 0.236 0(3)

Th(1)—0(1) 0.2371(3) Th(1)—0(6) 0.2388(3)

Th(1)—0(3) 0.2429(3) Th(1)—O0(1)#l 0.2620(3)
0(5)#1—Th(1)—0(2) 76.22(13) 0(5)#1—Th(1)—0(7) 83.74(15)
0(2)—Th(1)—0(7) 78.56(14) 0(5)#1—Th(1)—0(4) 140.92(13)
0(2)—Th(1)—0(4) 140.92(13) 0(5)#1—Tbh(1)—0(1) 77.00(12)
0(7)—Th(1)—0(4) 116.43(14) 0(2)—Th(1)—0(1) 146.83(13)
0(1)—Th(1)—0(6) 124.34(11) 0(7)—Th(1)—O0(1) 79.40(12)
0(5)#1—Th(1)—0(3) 94.45(13) 0(4)—Th(1)—O0(1) 71.75(11)
0(2)—Th(1)—0(3) 76.01(14) 0(5)#1—Tbh(1)—0(6) 147.92(12)
0(7)—Th(1)—0(3) 154.18(12) 0(2)—Th(1)—0(6) 74.38(13)
0(4)—Th(1)—0(3) 81.82(12) 0(7)—Th(1)—0(6) 78.16(15)
0(1)—Th(1)—O0(3) 125.41(11) 0(4)—Th(1)—0(6) 74.13(12)
0(6)—Th(1)—0(3) 90.70(12) 0(5)#1—Th(1)—O0(1)#1 70.09(12)

Symmetry transformations used to generate equivalent atoms:#1. —x+1, -y +2, —z+2; #2.x, -y +3/2,z+1/2; #3.x, -y +3/2,z2-1/2.

1.3 EEW1HEK
¥ Th(NO,) 4 +6H,0(0.05 mmol, 226 mg) Fl H,TZI(0. 05 mmol,117 mg) Ff#7E 3 mL V( DMF):
V(H,0) =11:1 PRSI A, A 1 WS IR 5 % #% 2 10 mL 3Z 55+, A 30 min J5 % H A
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Fig. 1  Structure details of complex 1

A. The coordination environments of Th>* ion and TZI*~ ligand ( H atoms are omitted for clarity) ; B. the dinuclear Th** ion unit; C. the

two dimensional layer structure; D. the three dimensional supermolecule network formed based on hydrogen bonds between layers
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Fig.2 Powder X-ray diffraction patterns of complex 1 before and after immersing in Zn’* + DMF, Na® + DMF
solutions and DMF solvent for 6 h(A) and thermogravimetric profile of complex 1(B)
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Fig.3 The emission spectra of H;TZI and complex 1 in solid state(A) and complex 1 dispersed in different solvents( B)
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Fig.4 The emission spectra of complex 1-dispersed in DMF solutions of different metal ions(A) ; the comparison of
the emission intensities at 544 nm of DMF solution of Th(NO, ), and that of complex 1 dispersed in DMF containing

different metal ions(B)
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A Tbh’* Coordination Polymer with Tetrazol
Functional Sites ;. Construction and Fluorescent
Sensing Property Toward Metal Ions

LI Na“, CHANG Ze"* , BU Xianhe™’
(“School of Materials Science and Engineering , National Institute for Advanced Materials ,and Tianjin
Key Laboratory of Metal and Molecule-Based Material Chemistry , Nankai University , Tianjin 300350, China ;
*College of Chemistry ,Nankai University , Tianjin 300071 , China)

Abstract Lanthanide coordination polymers have been widely investigated in fluorescent sensing owing to
their characters in component, structure, and properties. However, the functional targeted construction of
lanthanide coordination polymers is still a challenge. Herein, we report the construction, characterization, and
properties investigation of a new Th’* coordination polymer, namely [ Th(TZI) (DMF),(H,0) ]+ (H,0) (1)
(H,TZI =5-(1H-tetrazol-5-yl ) isophthalic acid and DMF = N, N-dimethylmethanamide ). Utilizing the distinct
affinities between Th’* ion and carboxylate/tetrazole groups, the construction of coordination polymer is well
achieved, while the tetrazole group has been introduced into the framework of coordination polymer as sensing
sites. As a result, complex 1 reveals ions dependent emissions enhancement owing to the coordination between the
ions and the tetrazole sites, which could be utilized for the sensing of Zn>* and Na* ions. These results could
be instructive for the fluorescent sensing function targeted construction of lanthanide coordination polymers.

Keywords coordination polymer ;lanthanide metals ; construction ; fluorescent sensing

Received 2017-06-01 ; Revised 2017-07-05; Accepted 2017-07-05
Supported by the National Natural Science Foundation of China( No. 15JCZDJC38800, No. 16JCQNJC02400)
Corresponding author: CHANG Ze, associate professor; Tel/Fax: 022-85358282; E-mail: changze@ nankai. edu. cn; Research interests:

functional complexes





