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Synthesis, crystal structure, and thermal stability of a
sulfate-bridged Zn(CIl ) polymer with
2-aminomethyl-1H-benzimidazole
YANG Xiaodong, ZHAO Haiyan
(School of Science, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: In order to further study the coordination reaction rules and properties of organic ligands containing benzimidazole
with Zn( Il ), a new one-dimensional coordination polymer {[Zn(AMBD (H,0)SO,] « 0.5H, 0}, has been synthesized by the
reaction of zinc( [[ ) sulfate heptahydrate with the bidentate ligand 2-aminomethyl-1H-benzimidazole (AMBID) and characterized
by elemental analysis, IR, UV spectrum, TG and single-crystal X-ray diffraction. The thermal stability is studied. X-ray
single-crystal structure analysis shows that the colorless block crystal of the title complex belongs to monoclinic system, space

group C2/c. In the complex, the Zn( Il ) is coordinated by two N atoms from one AMBI ligand, two O atoms from SO} ion
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and one O atom from water in a distorted square pyramidal coordination geometry. The structure of the title complex exhibits
an infinite chain-like structure through bridging SO  anion. The hydrogen-bonding and =**x interactions extend the complex
into quasi 3D networks. Through the structure study on the supra-molecular complex, it's further understood about how the
structure of the ligand and non-covalent interactions, such as hydrogen bonding and =+ n stacking, influence the topological
structures of supra-molecular compounds. This study has important reference value for rational selection of organic ligands and

synthesis of coordination polymers with novel structures.

Keywords: coordination chemistry; zinc( Il ) complex; 2-aminomethyl-1H-benzimidazole; crystal structure;

thermal stability
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Fig.1 Schematic illustration of the ligand AMBI
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Tab.1 Crystal structure data for the title complex

mooH R D moH E=I 7
4 Fal CsH12 N5 O5.50SZn FRIRSEE /(g s cm®) 1.957
AAXS 4 F B i 335.64 V4 8
A7 568 S 96 T / K 293(2) NN 0.30 mm X< 0.12 mmX0.12 mm
i 7 44 R Monoclinic ST A 5 R 5433
73 [6) 1 44 FR C2/¢ 7 AT XA S 2 008[R (int) = 0.019 9]
25 a = 19.146 6(16) A P AR R/ () 1.80~25.01
b = 5.246 6(HA AR TR H 1 368
c = 23.023 7(1®) A GoF ( on F?) 1.061
B8 = 99.910 0(10)° BAMERF U >20(1)) R1=0.026 9
I /N5 e KA bR —22 <h<< 17 wR,= 0.072 6
A<k <6 e 2w 22 K F (all data) R1=0.030 6
—2T <<l <27 wR>=0.074 9
W R A 2 278.3(3) R R RIR AL TR/ (e » A3)  40.382/—0.368
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Tab.2 Selected bond lengths and bond angles

i sk /A i /A i /A
Znl1—N2 1.946(2) Znl1—NI1 2.012(2) Znl—05 2.015(2)
Znl—0O3A 2.316(2) Znl—02 1.951(2)

it A/ e A/ i A/
N2—Znl—02 174.30(9) N2—Znl1—NI1 82.41(10) 0O2—7Znl—N1 91.94(9)
N2—Znl—05 93.65(9) 02—Znl—05 91.63(9) N1—Znl—05 164.54(10)

N2—Znl1—03A 89.43(9) 02—7Znl1—O03A 93.18(8) N1—Znl—O03A 109.83(9)
0O5—Znl1—O03A 84.97(8)
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Fig.2 Coordination environment in the title complex of the title complex
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Tab.3 Hydrogen bond lengths and bond angles

D—H-A d(D—H)/A d(HA)/A d(DA)/A Z/DHA/ ()
N1-—HI1A---03 0.900 2.268 3.028 141.99
05—H5B--- 01! 0.850 1.900 2.724 163.05
N1—HI1B---02% 0.900 2.135 3.032 174.10
N1—HIA-- 041 0.900 2.524 3.048 117.70
N3—H3-- 04" 0.860 1.883 2.726 166.12
O5—H5A---06 0.850 1.916 2.742 163.81
06—H6-+-0O1 0.850 1.916 2.763 174.02
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Fig.4 Hydrogen bonds between the neighboring 1D chains and view of three-dimensional

supramolecular framework structure of the title complex
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Fig.5 Thermogravimetric analysis (TGA) of
DA M T B AR AW ([Zn (AMBD (H,0) SO, ] - the title complex
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