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ABSTRACT

In past years, transition metal catalyzed reactions have attracted considerable attention of
synthetic chemists due to its broad application in organic synthesis. These reactions are
advantageous as the starting substrates required are small and simple molecules unlike to the
traditional methods which require prefunctionalized substrates prepared by tedious functional-

group interconversions.

Chapter 1 begins with a brief description of the history and modern strategies followed in the
development of metal catalyzed coupling reactions for the formation of carbon-carbon and
carbon-heteroatom bond. Further detailed literature regarding various synthetic approaches
followed in development of carbon-carbon (C-C) and carbon-heteroatom (C-X) bond formation

using copper and palladium metal as catalyst has been discussed.

In Chapter 2 a synthetic methodology for monothiomethylation of arenes and heteroarenes
facilitated by copper acetate-DMSO system in the presence of air has been developed. Pyridine
and pyrimidine auxillary groups are used to control the regioselectivity of these reactions which

leads to mono-methylthiolated organic moiteis in high yield.

Further in continuation to our efforts to develop new strategies for the formation of carbon-sulfur
bond, in Chapter 3 we first time report a copper acetate mediated regioselective ortho-
arylthiolation of 2-aryl pyridines using S-aryl arenesulfonothioate as the arylthiolating agent. The
reaction shows good functional group tolerance and gives the thioarylated products in 67-89%
yields. The reagent is a good alternative of the unpleasant smelling arylthiols. An unprecedented
insertion of arylthio unit from both the parts of the reagent (SPh and p-TolSO.) in the presence
of copper acetate has been shown. Indoles and imidazopyridines also undergo facile reaction at

the C-3 position, and furnish the thioarylated derivates in good yields.

Chapter 4 shows styrene as a unique aryl or arylcarboxymethylene source towards aryl
isocyanides in presence of Cu(Il)/TBHP, and yield N-arylbenzamides or benzoyloxyacetanilides
respectively. The chemoselectivity of the reaction is controlled by the nature of the substituents
present on styrene ring. While styrenes substituted with electron-releasing alkyl and alkoxy

groups yield N-arylbenzamides; unsubstituted styrene and those with electron withdrawing



substituents furnish benzoyloxyacetanilides as the major product. With benzylamines as
substrate, N-arylbenzamides are formed exclusively as they act only as an aryl donor. TBHP
serves as a promoter and oxygen source. Both the pathways are believed to proceed through an

initial oxidative C-C bond cleavage of styrene.

Chapter 5 is based upon palladium catalyzed synthesis of aryl(hetero)aryl benzophenones and
aryl benzoates from aryl(hetero)aryl halides using CHCI;3 as the carbonyl source in the presence
of KOH. The reaction occurs in tandem through an initial carbonylation to generate an aroyl
halide, which undergoes coupling with arylboronic acids, bornonates, and phenols. Direct
carbonylative coupling of indoles at the third position has also been accomplished under slightly
modified reaction conditions by in situ activation of the C-H bond. Notably, CHCI; is a
convenient and safe alternation of CO gas, provides milder reaction conditions with high

functional group tolerance, and gives the products in moderate to good yields.
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MATERIALS AND METHODS
Physical measurements
NMR spectra (‘H and '*C) were measured on a Bruker DPX-300/400 MHz spectrometer. HRMS
were recorded on MICROTOF-Q 1l 228888.10262 using electrospray ionization (ESI) as the
ionization method. Molecular mass (GC-MS) of compounds were measured on Perkin Elmer
Clarus 600 C. IR spectra were recorded on Nicolet 460 (Protege) spectrophotometer in range
4000-400 cm-1. UV-vis spectroscopy was recorded on Lambda Bio 20, Perkin Elmer.
The size of nanoparticles was determined by Malvern DLS nano ZS90. EDX spectra were
recorded on ZEISS EVO 50 model QuanTax 200 which is based on the SDD technology and
provides an energy resolution of 127 eV at Mn K alpha. Single-crystal X-ray data of compounds
was collected on Bruker SMART CCD-Diffractometer using graphite monochromated MoKa
radiation (A = 0.71073 A). The data integration and reduction were processed with Crys Alis Pro
software. The structures were solved by the direct method and then refined on F2 by the full
matrix least-squares technique with the SHELX-97 set of software using the WinGX (version
1.80.05) program package. All non-hydrogen atoms were refined anisotropically and hydrogen
atoms were treated as riding atoms using SHELX default parameters. Molecular structures have
been drawn using ORTEP software. Copies of the data can be found free of charge upon
application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (fax: (+44) 1223-336-033. e-
mail: deposit@ccdc.cam.ac.uk.
Analytical Information
All the isolated compounds were characterized by 'H NMR, '3C NMR spectroscopy and HRMS
using CDClI3, D,O and DMSO as the solvents with tetramethylsilane (TMS) as the internal
standard at room temperature. Chemical shifts are given in é (ppm) relative to TMS, the coupling
constants (J) are given in hertz (Hz).
Chemicals and reagents
All reactions were carried out under No/air atmosphere in oven dried MW tube using CEM
Discover MW system, oven dried seald tube under air or in septum covered oven dried round
bottom flask /10 mL vial under air. All the solvents were bought from Aldrich, Alfa-aesar,
Merck, Thermo Fisher and Spectrochem were used as received. For column chromatography,
silica gel (230—400 mesh) from SRL Co. was used. A gradient elution using ethyl acetate-hexane
was performed on Merck aluminium TLC sheets (silica gel 60F254).
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