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Syntheses, Crystal Structures, and Fluorescence Properties of
0D Hexanuclear Cadmium(I) Grid Complex and 1D Zinc(I)
Coordination Polymer Constructed by Acetate-Bridge
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Abstract: Two new metal-organic complexes, namely [Cds(Tppahz),(Ac),(H,0)e] -SH,O (1) and {[Zn,s(Tppahz)ys]
(Ac)y}, (2), have been constructed from organic ligand N, N’-bis(pyridine-2’-methyl)-2,6-pyridinedicarboxylic acid
hydrazide and d'" transition metals. The structures of complexes 1 and 2 are determined and characterized by
single-crystal X-ray analysis, XRD powder diffraction analysis, infrared spectroscopy, thermal stability analysis
and fluorescence analysis method. The crystal structural analysis reveals that the complex 1 belongs to triclinic
system, space group P1 and the whole molecule presents grid structure, the surrounding coordination atoms
around the Cd(Il) ions adopt two different coordination types of N;Os and N;O, to form a twisted pentagonal
bipyramidal configuration. The complex 2 is a one-dimensional chain structure, belongs to monoclinic system,
and space group C2/c, the surrounding coordination atoms around the Zn(Il) ions adopt two different coordination
types of N30, and N,O; to form a distorted octahedral coordination geometry. Complex 2 forms a three-dimensional
supramolecular structure through -7 stacking. In addition, fluorescent properties of these complexes were

investigated at room temperature. The fluorescence spectroscopic analysis demonstrated the red-shifted

phenomenon of ligand Tppahz after coordinated with d' transition metals. CCDC: 1867217, 1; 1867218, 2.
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Fig.1  Structure of ligand Tppahz
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Table 1 Crystal data and refinement parameters of complexes 1 and 2

Complex 1 2
Empirical formula Cs:HoN,05Cds CyHasN-O19Zns3
Formula weight 2 069.64 803.65
Crystal system Triclinic Monoclinic
Space group P1 C2/c
a/nm 1.101 90(2) 1.503 93(11)
b/ nm 1.189 12(15) 1.508 30(2)
¢/ nm 1.756 64(18) 1.594 26(12)
al(°) 83.354(9)
B/ 73.844(12) 90.656(3)
y 1 (°) 64.891(14)
V / nm? 2.001 9(5) 3.616 1(7)
A 1 4
F(000) 1020 1 624
#(Mo Ka) / mm™ 1.648 2.032
Goodness-of-fit on F? 1.024 1.021

Reflection collected, unique
Final R indices [/>20(I)]*"

R indices (all data)~"

17 458, 8 586 (R,,=0.027 3)
R.=0.044 6, wR=0.095 8
R=0.077 7, wR=0.108

13 623, 3 560 (R;,=0.097 8)
R=0.034 2, wR,=0.077 8
R=0.038 3, wR,=0.078 4

0 range for data collection / (°) 2.247~26.996 1.912~25.999
Max. and min. transmission 0.734 and 0.674 0.641 and 0.687
(A0) s (AP)in / (€ *nm™) 1184, =773 478, -774

* R=SNF-EN S IF); * wR= 3 [w(EP-IF.PPY S [w( P

x2 mMEWI1IM2HMEBITEKOmMFERC)
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1
Cd2-06 0.229 0(4) Cd2-N4 0.232 2(4) Cd2-N3 0.236 0(3)
Cd2-08 0.237 7(3) Cd2-N5 0.238 5(4) Cd2-07 0.245 0(17)
Cd2-05 0.264 3(4) Cd3-09 0.226 6(3) Cd3-07 0.231 93)
Cd3-N6 0.232 9(4) Cd3-03W 0.233 3(3) Cd3-N7 0.239 3(4)
Cd3-02 0.248 4(3) €d3-09 0.262 2(3) N5-N6 0.137 9(4)
Cd3-07-Cd2 134.21(14) 07-Cd3-03W 173.97(10) N4-Cd2-08' 163.08(13)
N4-Cd2-07' 109.47(13) Cd3-N6-N5 120.50(3) N6-N5-Cd2 124.70(3)
07-Cd3-N6 90.65(13)
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2
Zn1-N4" 0.217 20(2) Zn1-03" 0.201 93(19) Znl1-N4" 0.217 20(2)
Zn1-N3' 0.215 60(3) 7Zn1-03 0.201 93(19) 7Zn2-01 0.216 40(2)
7Zn2-N5 0.207 60(2) 7Zn2-02 0.194 68(16) 7Zn2-N6 0.215 70(2)
7n2-04 0.198 10(2)
N3"-Zn1-N4" 75.75(7) 03"-Zn1-N4% 96.72(9) 03'-Zn1-N4" 103.15(8)
N3#-Zn1-N4" 75.75(7) 03-Zn1-N4* 96.72(9) 03-Zn1-03" 91.13(11)
03-Zn1-N4" 103.15(8) 03-Zn1-N3% 134.43(6) N5-7Zn2-N6 74.81(8)
02-Zn2-N6 93.71(8) 02-Zn2-01 93.94(8) N5-Zn2-01 74.61(8)
04-7Zn2-01 98.71(9) 04-7Zn2-02 112.60(8) 04-7Zn2-N6 108.49(9)
04-7Zn2-N5 119.09(9)
Symmetry codes: ' —x+1, —y+1, —z+1 for 1; ' —x+1, —y+1, —242; ¥ —x+2, y, —z+5/2; ¥ —x+2, —y+1, —242; * x, —y+1, 2=1/2; ¥ —x+2, y,
—z+3/2 for 2.
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Fig.2 Structure of complex 1: (a) Molecular structure; (b) Structural representation of the hexanuclear core; (c¢) Polyhedral graphs
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Fig.3  Structure of complex 2: (a) Part of the molecular structure; (b) 1D chain structure; (¢) 7-7r stacking; (d) 3D structure
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Fig.5 PXRD patterns of complexes 1 and 2
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Fig.6  Normalized fluorescence emission spectra of Tppahz
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