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ABSTRACT

The thesis entitled “Light induced organic transformations using homogeneous catalysis” deals
with the development of organic transformations for the synthesis of heterocyclic and acyclic
molecules in a relatively greener and environmentally friendly way. In recent years, visible light
has turned into an ideal tool to achieve chemical reactions. It enables access to highly active
intermediates which can form in situ without the use of stoichiometric reagents. We have designed
ring opening, C-H activation, and desaturation reactions in heterocyclic and acyclic molecules,

which leads to the formation of analogous to biologically relevant active compounds.

This dissertation comprises five chapters. Chapter 1 delves into the significance of photochemistry
and electrochemical processes, the categorization of photocatalysts, a detailed explanation of the
processes involved in photocatalysis, and a precise discussion of some homogeneous
photocatalysts utilized in our projects.

In Chapter 2 a tandem cleavage of carbon—carbon and carbon-nitrogen bonds in imidazo[1,2-a]
pyridines and imidazo[1,2-a] quinolines is reported in the presence of eosin Y and visible light.
The ring opening occurs under ambient conditions through singlet oxygen insertion, bond cleavage
and CO; elimination, and produces N-(pyridin-2-yl) amides and N-(quinolin-2-yl) amides in high
yields. The reaction shows good versatility and does not require strong external oxidants and
additives.

Further in continuation to our efforts to develop new strategies in visible light, in Chapter 3 an
efficient C-3 halogenation of quinolin-4-ones is reported with halogenated fluorescein dyes which
serve both as a halogen source and photocatalyst. This reaction shows broad substrate scope and
gives good to excellent yields of C-3 brominated/iodinated quinolones with eosin Y/rose bengal
in green light under ambient conditions. The mechanistic investigations suggest a radical pathway
involving the oxidative dehalogenation of the dye in the presence of air.

In Chapter 4 we report the iridium—nickel dual photocatalytic acceptorless and redox neutral
dehydrogenation of aliphatic heterocycles yielding cyclic alkenes without overoxidation at room
temperature. Excitation of the iridium photocatalyst initiates the formation of a nickel hydride
intermediate that yields alkenes and H» via fS-hydride elimination. The reaction proceeds

regioselectively and the scope was demonstrated by the synthesis of 12 biologically relevant



molecules and drugs. In addition, commercially and easily available N-heterocyclic alkane starting
materials were converted into functionalized alkenes of high synthetic and commercial value using

the method.

In Chapter 5 we adapted a previously reported system involving tetrabutylammonium
decatungstate (TBADT) as hydrogen atom transfer (HAT) agent and a cobaloxime co-catalyst
for dihydrogen evolution for the dehydrogenative preparation of linear enamides and
enecarbamates from saturated precursors. The substrate scope includes several natural products
and drug derivatives. The reaction does not require noble metal catalysts, exhibits short reaction
times compared to previous methods and is suitable for the late-stage functionalization of drug

derivatives.
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