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Facile syntheses of silanols, and syntheses, structures,

and properties of various siloxanes
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Our laboratory reported synthesis, structure determination of up to nonacyclic laddersiloxane.
And | aso reported thermal stability of these compounds increases with the numbers of rings. If
relationship with well-defined siloxane structure and severa properties are elucidated, it is very
useful to design siloxane monomers and polymers. | attempted to elucidate relationship with
well-defined siloxane structure and several properties (refractive index and thermal stability). |
described afacile synthesis of various silanols. Then, | described synthesis of several siloxanes with
various structures and elucidated relationship of structure and properties.

In part 1, | summarized properties of silicon element, reactions of silicon and organic silicon
compounds, and syntheses and properties of various silanols and siloxanes.

In part 2, | described a facile synthesis of disiloxanetetraols, cyclotrisiloxanetriols, and
cyclotetrasiloxanetetraols by hydrolytic condensation of trichlorosilanes. | also described a facile
synthesis of four isomers of cyclotetrasiloxanetetraols by sterecisomerization reaction of
all-cis-cyclotetrasiloxanetetraols. Suitable reaction conditions could be found by carrying out the
reactions under various conditions. A plausible mechanism of the stereoisomerization is also
described.

In part 3, | described synthesis of several siloxanes with various structures and elucidated
relationship of structure and properties (refractive index and thermal stability). Thermal analysis of
the phenyl-substituted siloxane compounds showed their high thermal stability. The results show
that a higher Tds (5% weight loss) temperature was observed with a higher inorganic component
ratio (S and O weight % ratio). And phenyl substituted siloxane compound is more stable than
akyl substituted siloxane. | elucidated that RI (refractive index) values of these siloxane
compounds dlightly increase as ring number increases. However, the Rl values is amost unchanged
by changing siloxane structure.

These results will make a valuable contribution in the material design like LED encapsul ate.
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