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Abstract

The thesis entitled “Development of Fluorine-Retentive Approaches to Synthesize Fluoro-
Tethered Oxindoles” represents novel synthetic methodologies to achieve fluorine-tethered
oxindoles using fluorinated building blocks. The thesis is divided into five chapters and a brief

description of each chapter is given below.

Chapter 1: This chapter illustrates the unique properties of fluorine and the importance of
oxindole in medicinal chemistry. Furthermore, the methodologies to generate fluorine-
retentive approaches are discussed along with previous methods of fluorine incorporation in

organic molecules. Based on these aspects, the scope and objectives of the thesis are mentioned.

Chapter 2: This chapter describes a ligand-free Pd-catalyzed double Heck cyclization using
N-(o-bromoaryl)  acrylamides and  fluoro/trifluoromethyl acrylates to  furnish
monofluoro/trifluoromethyl-containing 3,3-disubstituted oxindoles bearing a quaternary
carbon center in a stereoselective manner. Overcoming previous limitations, using
commercially available fluorinated olefins is an intriguing method to avoid pre-
functionalization, thereby reducing time and energy. Furthermore, the transformation is
achieved without the need for external ligands and inert conditions, avoiding any fluorine loss,

making the strategy more attractive and cost-effective.

Chapter 3: In the previous chapter, an external fluorinated building block afforded fluorinated
oxindoles, comprising of fluorinated group at a distant position from the oxindole core. Further,
we envisioned incorporating the fluorinated group onto the main core of oxindoles. In
accomplishing this, N-aryl-2-(trifluoromethyl) acrylamide (TFMAM) was employed to afford
3,3-disubstituted oxindoles with a CF; group at the C3 position through intramolecular

cyclization. Broad substrate scope with good functional group tolerance is achieved without



using any external ligand. The current cascade reaction can generate significant molecular
complexity in a single streamlined step, minimizing the consumption of solvents, reagents,

time, and energy.

Chapter 4: After establishing thorough understanding of double Heck/Heck-Suzuki cascade
reactions with fluorinated arylacrylamides, the thesis takes a strategic shift towards a more
sustainable, and cost-effective approach. This chapter investigates the photochemical
carbohalogenation reaction of sterically challenging #ri- and tetra-substituted olefins, which
remains underdeveloped. Moreover, photochemical processes involving gem-difluorinated
olefins are often accompanied by fluorine loss, limiting the atom economy of the process.
Overcoming these challenges, a simple excited Ni-catalysis, activated by blue light, effectively
facilitates the intramolecular carbohalogenation of mono-fluoro, gem-difluoro, and
trifluoromethyl tethered acryl amides to their corresponding halo-fluoroalkyl oxindoles. The
resulting compounds feature a functionalizable CF»-X/CH2-X/CFHI moiety, which opens

avenues for conversion into valuable synthetic intermediates.

Chapter 5: In conclusion, fluorine-retentive methodologies have been explored to synthesize
a diverse range of fluoro/difluoro/trifluoromethyl tethered oxindoles. Commercially available
fluorinated building blocks have been utilized to achieve important transformations in a
streamlined manner. Alongside, the limitations of these approaches have also been studied
which opens a good avenue for future research aspect. The resulting products may have a
substantial impact on drug discovery due to diverse substitutions and novel structural

developments in organofluorine chemistry.
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