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ABSTRACT

The thesis entitled “Stereoselective Synthesis of Axially Chiral (Hetero)Biaryls, Bridged
Isochromans and Amino Indanones” is divided into five chapters which are mainly focused
on the development of both transition metal catalysed and organocatalytic stereoselective C-C
bond formation. In chapter two, the concept of asymmetric cooperative catalysis has been
demonstrated to achieve axially chiral heterobiaryls. While in chapter three, the concept of
organocatalyst has been utilized to achieve axially chiral heterobiaryls. Chapter four realizes
the concept of stereoselective domino/cascade addition and cycloaddition reaction. Finally, in
chapter five, stereoselective synthesis of kinetically favoured 3-amino indanones has been

described.

Chapter 1: This chapter discloses a brief description of general organic chemistry, chirality,
and its role in day-to-day life, asymmetric catalysis where special emphasis has been made on
organocatalysis, and various activation modes of organocatalysis. Finally, the concept of
cooperative catalysis, atropoisomerism has been elaborated with the main focus on the

activation of alkynes by silver metal as catalyst.

Chapter 2: Herein, we unraveled a chiral silver phosphate catalysed direct 5-endo-dig
nucleophilic cyclization of alkynyl naphthalene substituted hydrazones under mild conditions,
affording various C—C axially chiral pyrazoles in excellent yields and enantioselectivities.
Control experiments suggested that a combination of silver(I) and chiral phosphoric ligand is
detrimental for facilitating the reaction. Silver salt was found to expedite the desired chemical
transformation, while the chiral phosphoric acid was responsible for inducting the
enantioselectivity of the reaction. Furthermore, synthetic applications and the product’s thermal

stability have also been investigated.

Chapter 3: In this work, we have successfully demonstrated a tandem 6 w electrocyclization
of alkynyl imines facilitated by NBS, resulting in the enantioselective synthesis of axially chiral
3-haloquinolines. The reaction proceeded efficiently under mild conditions, showcasing
excellent functional group tolerance and high overall efficiency. Notably, this protocol
represents the first reported method for the direct synthesis of 3-halogenated axially chiral

biaryl quinolines via vinylidene ortho quinone methide (VQM) intermediate. This current



methodology presents a robust pathway for the generation of diverse classes of highly

functionalized axially chiral quinolines.

Chapter 4: A stereoselective silver catalysed one pot vinylogous aldol addition followed by a
cascade [4+2] cycloaddition reaction of a-arylidene pyrazolinones with in situ generated
isobenzopyrylium ions has been developed under mild reaction conditions, which provides an
unpreceded bridged bicyclo [2.2.2] [3.3.1] pentacyclic [ 5-6-6-6-6] isochromans consisting of
a chroman, isochroman and a diazole unit in one molecule, with good to high yields as a single

diastereomer.

Chapter 5: We disclosed a unique intermolecular approach for stereoselective synthesis of 3-
amino indanones bearing quaternary carbon from 2-alkynyl acetophenones and anilines. A
catalytic system comprised of silver salt and phosphoric acid effectively transformed a range
of 2-alkynyl acetophenones and anilines to corresponding amino indanones in moderate to
good yields. Moreover, an enantioselective route to access substituted 3-amino indanones was
also achieved using silver salt and chiral phosphoric acid to afford corresponding indanones up
to 99% ee. Furthermore, several transformations of 3-amino indanones were carried out which

demonstrate the synthetic utility of the developed protocol.
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tert-Butyl

Deuterated chloroform
Dichloromethane
Chiral Phosphoric Acid
Trifluoro toluene
Copper iodide
Wavenumbers
Degrees Celsius
Diastereomeric ratio
Diphenyl phosphate
Doublet

Doublet of doublets

Deuterated dimethyl sulfoxide

Chemical shift
Enantiomeric ratio

Enantiomeric excess

Electrospray ionization - Time-of-flight

Ethyl acetate
Diethyl ether
Water
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hr
HOMO
HPLC
HRMS

LUMO
min
MTBE

MHz
mL
MTT

uL

NHC
Na2S04
NBS
NaHCOs3
NaCl
NMR

N2

0
p-TsOH
PTC
PACly(PPhs)
PhCI
PCC

'Pr

p

rt

ROS

Hour
Highest occupied molecular orbital
High-performance liquid chromatography
High resolution mass spectroscopy
Coupling constant
Wavelength
Lowest unoccupied molecular orbital
Minute
Methyl tert-butyl ether
Multiplet
Megahertz
Millilitre
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-
tetrazolium bromide
Microlitre
N-Heterocyclic carbenes
Sodium Sulphate
N-Bromosuccinimide
Sodium bicarbonate
Sodium chloride
Nuclear Magnetic Resonance
Nitrogen gas
Ortho
para-Toluenesulfonic acid
Phase Transfer Catalyst
dichlorobis(triphenylphosphine)palladium(Il)
Chlorobenzene
Pyridinium chloro chromate
Isopropyl
para
room temperature
Reactive oxygen species

Singlet
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SOMO
TLC
TFA
TfOH
THF
™S
TBAB
uv
VQM
zol
MCL-1
PRMT5

Singly unoccupied molecular orbital
Thin Layer Chromatography
Trifluoroacetic acid

Triflic acid

Tetrahydrofuran

Tetramethylsilane
Tetra-N-butylammonium bromide
Ultraviolet

Vinylidene quinone methide

Zone of inhibition

Myeloid cell leukemia one
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