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Abstract

In recent years, great progress has been made in the application of transition metal
complexes in biology, chemotherapy, drug delivery systems, magnetism, imaging,
oxidation of organic compounds, etc. Oxidative coupling of organic compounds is
one of the important processes in which transition metals act as effective catalysts.
Disulfides are obtained from the oxidative coupling of thiols in the presence of
complexes of intermediate elements. Disulfides are important compounds used in the
preparation of drugs and play an important role in chemical, biomolecular and
industrial phenomena. Disulfide bonds are also seen in proteins. In this study, a novel
Rb(I)-Cu(ll) coordination polymer was synthesized in the presence of pyridine 6,2-
dicarboxylic acid ligand [(Rb(OH2)6Cu(H20)4 Rb2 (dipic)4(OH2)2]n.nH20
(catalyst 1). The synthesized polymer was characterized by various methods such as
elemental analysis (CHN), far-field infrared spectroscopy (FT-IR), energy dispersive
X-ray spectroscopy (EDX), and single crystal X-ray diffraction (SC-XRD). The
Hirschfeld surface and two-dimensional fingerprint diagram of the Rb(I)-Cu(ll)
polymer were studied to analyze the intermolecular interactions. To stabilize this
polymer, magnetic Fe304@SiO2 nanoparticles were prepared and then characterized
by various methods. Finally, catalyst 1 was immobilized on Fe304@SiO2 magnetic
nanoparticles and catalyst (Rb-Cu @Fe304@SiO2 catalyst 2) was identified by
various methods such as FT-IR, EDX, SEM and XRD. The resulting catalysts were
used in the oxidative coupling process of cysteamine chloride after confirming their
structure and studying their properties. . The better performance of catalyst 2 was
attributed to the better dispersion of catalyst 1 on the Fe304@SiO2 support surface.
Eth. Next, we investigated the conditions to increase the performance of catalyst 2
such as temperature, catalyst amount, and oxidant to catalyst ratio on cysteamine
chloride conversion percentage and optimized the conditions to achieve maximum

efficiency. Finally, the stability of the catalyst and its recyclability were studied.

Keywords: Crystal structure, surface analysis, Rb-Cu polymer, immobilization,

oxidative coupling.
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