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Abstract

Supramolecular chemistry is of great interest not only because of the rich architectural variety of compounds but also their
unusual properties. Crystalline coordination polymers could have the potential application as molecular absorbents [1],
heterogeneous catalysts [2], optical materials [3], gas storage substrates [4] and many more.

The most important element in the design of metal-organic crystalline phases is the choice of appropriate building blocks
which symmetry and the ability to create specific interactions have a significant impact on the final product.

High symmetry ligands such as hexamethylenetetramine (hmt, urotropine) are of great significance to the design of novel
metal — organic compounds. Urotropine has a considerable potential for application as a building block because of the
four nitrogen atoms which are the metal ions coordination points and give the ability to create different coordination
modes spanning from terminal monodentate to bridging bi-, tri-, and tetradentate. The topological features of urotropine
and possibility of creating numerous intermolecular interactions increase the probability of obtaining coordination
polymers with one-, two-, and tree-dimensional networks [5,6]. Divalent cadmium ions are one of the most commonly
used metal ions in the design of coordination polymers due to their stable d' closed-shell electron configuration. The
associated absence of ligand field stabilization energy creates a specific coordination environment, ideal for the steric
requirements imposed by a particular organic ligand. The lack of allowed d-d transitions facilitates optical properties such
as luminescence [6,7] or, in the case of non-centrosymmetric compounds, provides a wide window for second harmonic
generation experiments [8].

The result of this research are three novel multicomponent chemical compounds: [Cd(hmt),(H20).Bro] (1),
{Cd,y(hmt)(H20)2Br4}n (2), {Cda(hmt)(DMF)Brs}, 2n(DMF) (3). Two of them are coordination polymers with two- (2) and
three-dimensional network (3). These products were obtained by the reaction of urotropine with cadmium bromide in the
presence of three different solvents: isopropanol (1), ethanol (2) and N, N - dimethylformamide (DMF) (3). The interesting
structural motifs stabilized by numerous hydrogen bonds are observed in the obtained coordination polymers. Hirshfeld
surface analysis was applied to analyze the differences between the intermolecular interactions in obtained compounds.

References

[1] B. Parmar, K.K. Bisht, G. Rajput, E. Suresh, Dalton Trans., (2021),50, 3083-3108

[2] P. Valvekens, F. Vermoortele, D. De Vos, Catal. Sci. Technol., (2013),3, 1435-1445

[3] Y. Zheng, Fang-Zhou Sun, X. Han, Jialiang Xu, Xian-He Bu, Advanced Optical Materials, (2020), 8,13, 2000110

[4] Hao Li, Libo Li, Rui-Biao Lin, Wei Zhou, Z. Zhang, S. Xiang, B. Chen, Energy Chem., (2019),1, 1, 100006

[5] S. Hazra, B. Sarkar, S.Naiya, M.G.B. Drew, A. Ghosh, Inorganica Chimica Acta, (2013), 402, 12-19

[6] Yan Bai, Wei-Li Shang, Dong-Bin Dang, Ji-De Sun, Hui Gao, Spectrochimica Acta, (2009) 407—411

[7]1A. Lan, Lei Han, D. Yuan, F. Jiang, M. Hong, Inorganic Chemistry Communications, (2007), 10, 9, 993-996

[8] N. Arunadevi, P. Kanchana, V. Hemapriya, S.S. Sankaran, M. Mayilsamy, P.D. Balakrishnan, Ill-Min Chung, P.
Mayakrishnan, Journal of Dispersion Science and Technology, (2021), 1-18

Crystal structure of obtained compounds:1, 2, 3.

Acta Cryst. (2022). A78, e473 e473



