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Synthesis and Characterization of Pyridine-Based Complexes

GUAN Jialin, CHENG Qingrong, PAN Zhiquan’
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To design and synthesize novel organic acid ligands and their complexes, and explore the relationship
between structure and properties of complexes, two novel transition metal complexes Col (4, 4-bipy) - 4H,0 ] -
(H4L) 2 ° 2H20 El.l'ld Nl [ (4, 4"blpy) . 4H20:| M (H4L) 2 °

hydrothermal method. The complexes were characterized by infrared analysis, elemental analysis and single

2H,0 were synthesized using pyridine ligand by

crystal X-ray diffraction. The results show that the metal ions in these two complexes are hexacoordinated,
forming a parallel chain structure with the 4, 4'-bipyridine, and the chains are linked via hydrogen bonds
between oxygen atoms in the phosphonic acid group and the water molecule. Finally, the metal ions form
three-dimensional network structures. The study provides certain references for exploring methods of
coordinating metal and ligand.
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2H,0;Ni[ (4,4'-bipy) -4H,0 | + (H,L),+2H,0
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complexes 1 and 2
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Tab.1  Crystallographic data of complexes1 and 2
ey’ 1 2
SR i AR oo S 1905123 1904433
o= CsoH5:NsCoO 5Py CioHsoNuNiO,P,
gy 939.57 939.33
T/K 173 173
TS triclinic triclinic
25 [B) #E P -1 P-1
a/nm 86.203(2) 86.115(6)
b/nm 113.341(2) 112.683(9)
¢ /nm 114.184(3) 114.051(11)
alo 75.694(2) 75.835(3)
blo 71.481(2) 71.695(3)
glo 83.196(2) 83.482(2)
V/nm' 1.02407(4)  1.017 96(15)
Z 1 1
D cale / (grem™) 1.523 1.532
Mp. / mm™ 0.653 0.712
F(000) 491.0 492.0
h, k, [ max 11,14,14 10,13,13
SCa] LI 50 1.051 1.060
RUFIR2(CAT MM A5 ) 0.025 6(4 179)  0.033 1(3 092)
[1>20(D)] 0.065 7(4 406)  0.078 7(3 689)
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Fig. 2 (a)Asymmetric unit of complex 1, (b)Interactions of hydrogen bond between chains, (c)stacking diagram viewed along the

c-axis( without organic layers) , (d)stacking diagram viewed along the c-axis
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Fig.3  TGA curves of complexesland 2
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