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Abstract

The study embodied in the present thesis is divided into three sections. Initial studies relate to
thiol-ene “click” reactions between appropriate vinyl-substituted cyclic siloxane precursors
and thiols to afford functional siloxanes bearing polar organic groups. The affinity of these
siloxanes to act as molecular scaffolds for surface-passivation of gold nanoparticles (AuNPS)
has been examined in detail. The dispersion of the NPs in aqueous medium act as efficient
catalysts for hydrolytic oxidation of organosilanes, RnSiH4.n (n=1, 2) and provides a viable

route to organosilica-AuNP hybrid, organosilanols and disiloxane-1,3-diols.

AuNP-H,0
— >

RR'SiH, (RR'SIOH),0

Further, these functional siloxanols are important precursors to study hetero dehydrocoupling
reactions between Si—H/Si—OH groups with B(CeFs)s catalyst (Figure 1) as well as O-silylation
of Si—OH groups using disilazanes. A significant outcome emanating from this study is the
synthesis of well-defined siloxanes with extended chain lengths and their functionalization via
hydrosilylation approach. The study also demonstrate the utility of B(CsFs)s-catalyzed
dehydrocoupling between difunctional precursors (HRR!Si),O and (RR!SiOH).0 (R, Rl=

alkyl/aryl) to afford linear polysiloxanes with different aryl/alkyl substituents on silicon.

R R Me3Si? Flz Flz c|>SiMe3
I | B(CeFs) - i -
Si Si + (MezSiO),SiMeH  —— % LN - &

Ho” 1 o7 | on Toluene, it Messio” [ ~07 | Yo |\o/|\osnv|e3
R’ R1 -H, Me R! R’ Me

R, R!=Me, Ph; Me, c-Hex; Ph, Ph

Figure 1. Catalytic synthesis of oligosiloxanes via heterodehydrocoupling reaction
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