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Abstract

The thesis entitled "Brensted Acid-Catalyzed Regioselective Synthetic Strategies for the
Construction of Diverse C—C and C-N Bonds and their Application in Active-
pharmacophores" is a comprehensive exploration into the development of innovative synthetic
pathways for the construction of diverse C—C and C—N bond forming reactions under transition-

metal-free condition.

Chapter 1: Introduction

To pursue the above thought process, Chapter 1 of the introduction provides a comprehensive
literature review and thorough examination of previous reports on C—C and C—N bond-forming
reactions. Due to the presence of C—C and C—-N bond-containing molecules in several natural
products and pharmaceutical molecules, the construction of these bonds has drawn notable
attention from synthetic chemists. This chapter features a) the importance of C—C and C—N bond
formation, b) transition metal-catalyzed C—C and C—N bond formation reactions, c¢) transition
metal-free C—C and C-N bond formation reactions, d) use of alcohols as electrophiles in
substitution reactions, e) applications of alcohol in dehydrative coupling reaction using Brensted
acid as a catalyst, f) the chemistry of quinone imine ketal, and finally g) the illustration of various

C—C/C—N bond forming approaches using quinone imine ketal.

Chapter 2: Rapid Access to Arylated and Allylated Cyclopropanes via Brensted Acid-
Catalyzed Dehydrative Coupling of Cyclopropylcarbinols

In this Chapter, we explored a highly regioselective approach for synthesizing cyclopropyl
derivatives using Brookhart acid-catalyzed dehydrative coupling with substituted
cyclopropylcarbinols. This method circumvents rearrangement issues commonly associated with
such reactions. The reactions proceed promptly at 25 °C with only 2.0 mol% catalyst loading and
produce the cyclopropyl derivatives in excellent yields. One of its remarkable features is its wide
tolerance for diverse cyclopropylcarbinols, demonstrating effectiveness even with aliphatic
cyclopropyl carbinols. Notably, the absence of elimination products in these cases underscores the
protocol's versatility and applicability across various substrate types. Further, the Hammett
correlation suggested the formation of cyclopropylcarbinyl cation followed by a coupling reaction.

A highly effective gram-scale reaction has also been demonstrated with a high turnover number.



Chapter 3: Brookhart's Acid-Catalyzed Switchable Regioselective N—Alkylation of
Arylamines/Heterocyclic Amines with Cyclopropylcarbinols by Temperature Regulation

In this Chapter, we have represented a Brookhart’s acid-catalyzed temperature switchable
regioselective divergent approach for N-alkylation of arylamines and heterocyclic amines by
utilizing cyclopropylcarbinols. The reaction offers N-alkylated cyclopropyl derivatives and
homoallyl amines by employing 2.5 mol% catalyst loading at different temperatures in excellent
regioselectivity and yields. This method has been shown to be relevant with a wide range of
cyclopropylcarbinols, including aliphatic ones. Several control experiments and spectroscopic
studies have been performed to gain insight into the reaction mechanism. Further, the synthetic
utility of the protocol has also been described.

Chapter 4: HFIP-Assisted Catalytic Deoxygenative Transformation of Ketoacids/Esters for
the Synthesis of Coumarin, Benzofuranone, and Dihydrobenzo[b]oxepin-2(3H)-one
Derivatives

In this chapter, we disclosed a metal-free reductive deoxygenative transformation of
ketoacid/esters for the divergent synthesis of different-sized lactones, which are of significant
interest in pharmaceuticals and natural products. Owing to the simple reaction conditions and
setup, this protocol features broad substrate generality, facile scalability, and remarkable functional
group tolerance, including late-stage functionalization of pharmaceutical compounds and natural
products. The control experiments and detailed NMR study provide insight into the reaction

mechanism and the key role of hexafluoroisopropanol (HFIP) as a unique solvent.

Chapter 5: Synthesis of Tetralones and Indanones Derivatives via Cascade Reductive
Friedel—Crafts Alkylation/Cyclization of Keto Acids/Esters

In this chapter, we present a streamlined methodology for the synthesis of tetralone and indanone
derivatives through a cascade reductive Friedel-Crafts cyclization of keto acids and esters under
mild conditions. This approach leverages silane-mediated reductive Friedel-Crafts arylation
followed by intramolecular cyclization under acidic conditions. The protocol is characterized by
its mild reaction conditions, excellent functional group tolerance, and the ability to produce a
diverse array of five- and six-membered annulated products with moderate to good yields.
Comprehensive mechanistic studies were conducted to elucidate the underlying reaction
mechanism, providing deeper insights into the reaction pathway and its potential applications in

the synthesis of complex organic molecules.

Vi



Chapter 6: Practical Access to meta-Substituted Anilines by Amination of Quinone Imine

Ketals Derived from Anisidines: Efficient Synthesis of Anti-Psychotic Drugs

In this last chapter, a transition-metal-free Brensted acid-catalyzed reaction that selectively
performs meta-amination of anisidines with aliphatic-, heterocyclic- and aromatic amines in a one-
pot procedure was performed. In addition to dramatically simplifying the synthesis of meta-
substituted anilines, our approach has the advantage of scalability and remarkable functional group
tolerance, including late-stage functionalization of pharmaceutical compounds and natural
products. The control experiments and detailed computational analysis provide insight into the
reaction mechanism and the origin of meta-selectivity. The protocol extended to the synthesis of
challenging tri-aminated arenes and successfully applied for the efficient synthesis of 5-HT6
receptor antagonists, the anti-psychotic drugs viz. SB-214111, SB-258510, and specifically, anti-
schizophrenic drug SB-271046.

Chapter 7: Chapter 7 gives the overall conclusions of the entire work carried out in the present

study and future outline.

VII
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