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Abstract: Chemical reactions based on the characteristics of silicon-oxygen bonds and different
conditions are important methods to construct new organic/inorganic siloxane functional materials
with very different structures and unique properties, which have aroused widespread attention in the
academic community. The new silicon-oxygen functional materials have both organic/inorganic
compound properties, and are widely used in many fields for their good biocompatibility, high and low
temperature resistance, and electrical insulation properties. The research fields and development
status of the design, synthesis and application of siloxane compounds were reviewed in this paper,
focusing on the design and synthesis methods of linear structure (one-dimensional structure),
nonlinear structure (two-dimensional structure), polyhedral oligomeric silsesquioxane compounds
(three-dimensional structure) and organic/inorganic hybrid siloxane compounds, and the application
progress of siloxane compounds in biomedicine, aerospace, functional materials and tertiary oil
recovery will be promoted by studying stretchable polysiloxane elastomer, siloxane compound
coating, new silicone functional materials for oil displacement and so on.
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Fig. 1 Synthesis of linear siloxane compounds by a one-pot sequence
of iridium-catalyzed silyl ester hydrosilylation and

boron-catalyzed rearrangement
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Fig. 6 Synthesis of organic/inorganic hybrid siloxane compounds using xanthate compounds as chain transfer reagents
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