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Synthesis, Crystal Structure and Optical Properties of Zinc Coordination Polymer from
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Abstract: A 2D coordination polymer [Zn(5-ana),],(1), based on a rigid ligand 5-ana(5-anaH =5-aminonicotinic
acid)has been synthesized by hydrothermal method and characterized by elemental analysis, IR spectra, TGA,
XRD, and the crystal structure was determined by single-crystal X-ray diffraction. The coordination polymer
crystallizes in the orthorhombic system, space group P2,2,2,, and features 2D layer structure. Second harmonic
generation efficiency and fluorescence of the coordination polymer are also further investigated. The results show
that this coordination polymer has a second harmonic generation, which can be used as a second-order nonlinear

optical material. Fluorescence of the coordination polymer exhibits a blue shift compared with free ligand. CCDC:

954333.
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Table 1 Crystal data and structure refinements of the title coordination polymer 1

CpHN4OZn
339.61

Empirical formula

Formula weight

Size / mm 0.28x0.26 x0.24
0 range for data collection / (°) 1.82 to 25.00
Crystal system Orthorhombic
Space group P2.2.2,

a/ nm 0.744 99(5)

b/ nm 0.776 87(5)

¢/ nm 2.237 41(15)
VI nm? 1.294 92(15)

Z 4

w/ mm™ 0.843
D./ (g-em™) 1.742
F(000) 688

Reflections collected 9 189

Independent reflections(R;,) 2 270(0.073 2)
Goodness of fit on F? 1.097

Ry, wRAI>20 (1)) 0.042 4,0.113 3
R, wRy(all data)
(A)nss(B)uin / (€+nm™)

Flack parameter

0.043 9, 0.115 0
1 399, -1 090
0.027(2)
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Table 2 Selected bond lengths (nm) and angles (°) for the title coordination polymer 1

Zn(1)-0(1)#1 0.195 6(3) Zn(1)-0(3)#2
Zn(1)-N(1) 0.202 8(3) Zn(1)-N(3)
O(1#1-Zn(1)-0(3)#2 108.93(13) 0(3#2-Zn(1)-N(3)
O(1)#1-Zn(1)-N(1) 117.23(12) N(1)-Zn(1)-N(3)
0(3)#2-Zn(1)-N(1) 118.65(14) O(1)#1-Zn(1)-0(@)#2
0(3)#2-Zn(1)-0(4)#2 58.47(10)

0.202 4(3) Zn(1)-0(4)#2 0.242 6(3)
0.205 2(3)

96.28(12) N(1)-Zn(1)-O(4)#2 86.56(12)

101.34(13) N(3)-Zn(1)-O(4)#2 153.68(12)
85.56(12) O(1Y#1-Zn(1)-N(3) 111.95(13))

Symmetry codes: #1: —1+x, y, z; #2: x, —1+y, z; #3: l+x, y, z; #4: 2,14y, z
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Thermal ellipsoids were drawn at the 30% level, and the hydrogen atoms were omitted for clarity;

Symmetry codes: #1: —1+x, y, z; #2: x, —=1+y, z; #3: 1+x, y, z; #4: 2,14y, z
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Coordination environment of the title coordination polymer
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Fig.2  One-dimensional chains cross-linked with each other to form a two-dimensional layered structure
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Fig.3 TGA pattern of coordination coordination polymer 1
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Fig.4 Experiment and simulate PXRD spectra of the title

coordination polymer
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