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Introduction

Polysiloxanes, produced by combined hydrolysis and condensation reaction of di- and trialkoxysilanes with methyl or phenyl groups build so-called melting gels (MG).t They are rigid and transparent
at room temperature, soften reversibly around 110 °C, and show irreversible curing above 150 °C. The glassy, transparent, and insoluble materials show extraordinary properties, like high
transparency over a wide range of wavelengths and high thermal stability. A variable refractive index and adjustable viscosity of the precursor gel make the material interesting for many applications,
especially in the optoelectronic field.2 The investigation of the acid-catalyzed solvent-free melting gel formation by various spectroscopic techniques, X-ray diffraction, thermal analysis, and
chromatographic methods of a polyphenylsilsesquioxane (Ph-MG) show a defect rich structure with ladder-like domains. Tr-1r-Interactions and hydrogen bonding initially cause the thermoplastic
behaviour of the precursor gel. Condensation reactions initiated by higher temperatures lead to structural reorientation and irreversible curing.® Based on these results we investigated the influence of
further aryl compounds like 1-naphthyl-, 2-naphthyl and phenanthrenyltrimethoysilane on the melting gel formation. We studied the influence of steric hindrance and mode of aromatic group bonding
on the crosslinking, the resulting structures, and the OH-group stability to gain an understanding of the structural features and their impact on the melting gel properties.
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defect rich. Our investigations show that the organic group has a significant influence on the melting gel properties. Trialkoxysilanes with

naphthyl substituents can be hydrolysed and condensed under standard conditions, forming melting gel-like, transparent, and
reversibly softenable materials. However, there is a difference in the reactivity of the isomers. The 2-naphthyl group shows
facilitated hydrolysis and condensation compared to the 1-naphthyl group, resulting in enhanced crosslinking. The high
crosslinking and the increased number of hydrolysed groups lead to an irreversibly curing by further thermal treatment. It is
expected that the sterically demanding residue of the 1-NpSi(OMe), lowers the hydrolysis and condensation rate and
preferentially leads to intramolecular condensation reactions>, caused in a lower network formation and no irreversible curing. In
general, both materials exhibit ladder-like structural motifs and possibly cage-like structures. Furthermore, intramolecular
interactions of the aromatic groups could be detected, as well as interacting OH groups that thermally condense at 200 °C. These
studies provide important insight into the role of substituents in the synthesis and properties of novel melting gels.
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