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Abstract of Thesis

Gold nanoparticles (AuNPs) stabilized by biomacropolymers, such as cellulose, chitin, or chitosan, have garnered significant
attention for their potential in sustainable development, due to the abundant availability of these materials. In addition, the
distinct characteristics of each biomacropolymer can lead to unique catalytic properties. For example, previous study has
demonstrated that AuNPs stabilized by chitosan exhibit high catalytic activity. This is because basic functional groups on
chitosan play an important role in regulating and improving the catalytic activity of AuNPs.

Among biomacropolymers, cellulose-based functional materials have gained immense interest due to their low density,
hydrophilicity, chirality, and degradability. So far, a facile and scalable preparation of fibrillated cellulose by treating the hydroxy
groups of cellulose with citric acid (F-CAC) has been developed and applied as a reinforcing filler for polymer composite.
Recently, the author’s group reported a size-selective preparation of AuNPs deposited on F-CAC called trans-deposition method.
The thus-prepared Au:F-CAC was successfully applied to an aerobic oxidation of benzyl alcohol. It was found that the Au:F-
CAC catalyst is reusable at least six times without significant loss of its catalytic activity. Moreover, the particle size of Au:F-
CAC still remained unchanged cven after the sixth cycle, proving the stability of the composite.

In this doctoral thesis, the author expanded the unique applications of Au:F-CAC. Previous work demonstrated the use of F-
CAC in the aerobic oxidation of benzyl alcohol in basic conditions. However, citric acid on the cellulose surface can serve as a
solid Brensted acid, leading to base consumption through neutralization with the solid support, necessitating an excess of base.
The author aims to leverage the utility of this catalyst for other reactions that proceed under acidic or neutral conditions to
highlight the merit of the solid Bronsted acid functional group on F-CAC. Moreover, this acidic functional group, different from
chitosan, might potentially lead to novel catalytic activities in various organic transformations.

In Chapter 1, the author discusses challenges in the reproducible preparation of Au:F-CAC, highlighting a variable transfer
efficiency of AuNPs to F-CAC (90% to 40%). Key factors affecting reproducibility include the citric acid amount on F-CAC,
its chemical form on F-CAC surface, surface morphology, and ratio of the AuNP and F-CAC. These factors were optimized to
establish a consistent synthesis procedure.

In Chapter 2, the author describes intramolecular hydroamination, which has been found to yield good results under slightly
acidic conditions. Au:F-CAC was explored for its ability to create an acidic environment and its reusability.

In Chapter 3, the author discusses the dehydrogenative oxidation of hydrosilanes, a reaction typically performed under neutral
conditions in water. The study investigates the possibility of using the catalyst under organic solvents, capitalizing on the high
tolerance of F-CAC towards such solvents.

In Chapter 4, the author extends the work from Chapter 2 to the dehydrogenative coupling of hydrosilanes with alcohols,
due to the similar reaction mechanism. The study found that the high catalytic activity of Au:F-CAC can overcome the limitation
of requiring excess alcohol for silly alcohol protection application.

In summary, these researches underscore the potential of Au:F-CAC catalysts in promoting green chemistry by enabling
reactions under mild conditions with environmentally friendly aspects. The successful application of Au:F-CAC to a broad range

of substrates further emphasizes their versatility and practical utility in synthetic organic chemistry.
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