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ABSTRACT

Chapter 1: An overview of the aza-heterocycles and their importance in different fields such
as drugs, natural products, and in living systems has been provided. Different approaches that
are used for their functionalization and derivatization have been discussed. The importance of
C-ClI bond activation, and synthetic strategies available in literature to accomplish the same
have been presented.

Chapter 2: A copper catalyzed regioselective cross-coupling of N-tosylhydrazones with azine
N-oxides to yield ortho-alkylated products in moderate to good yields is reported. The reaction
is facilitated by microwave, takes place without any ligand, and uses inexpensive copper(l)
iodide as the catalyst.

Chapter 3: An unprecedented Cu(OAc). and LitOBu mediated homocoupling of azine N-
oxides to yield 2,2'-azine N,N'-dioxides is reported. This is the first instance where copper has
been used to catalyze the homodimerization reaction, especially with N-oxides of 2-phenyl
pyridine. In the absence of catalytic copper, the reaction follows an alternative pathway, and
instead of dioxide yields the 2,2’-azine N-monoxides. The observed chemoselectivity between
copper-assisted and copper-free protocols is routed through an oxidative cross-
dehydrogenative coupling (CDC), and nucleophilic aromatic substitution of hydrogen (SnAr)
respectively.

Chapter 4: An unprecedented phosphine-free coupling of cheap and less reactive substrates
like aryl chlorides with 1-(bromoethyl)benzene as a nucleophilic coupling partner at low Pd
concentrations, under MW conditions to access highly regio- and stereospecific trans-stilbene
derivatives. The reaction is believed to proceed via a Pd—carbene intermediate generated in situ
under MW conditions from 1-(bromoethyl) benzene. Another key requirement in the reaction
is the presence of styrene; as in its absence, Pd catalysed coupling of halogenated ethyl benzene
with chloroarenes does not take place at all. DFT studies have also been carried out to obtain a
thermodynamic insight into the proposed mechanism.

Chapter 5: Glucose-linked 1,2,3-triazolium ionic liquids have been synthesized as a new class
of chiral solvents by copper(l) catalyzed regioselective cycloaddition of a glucose azide with a
glucose alkyne followed by quaternization with methyl iodide. The tagging of glucose to
triazolium core makes these molecules act as reusable ligand and solvent in copper(l) catalyzed
amination of aryl halides with aqgueous ammonia. While the free hydroxyl groups of sugar help
in stabilizing copper(l) species during the reaction thus acting as a ligand, the triazolium salt

which makes it a liquid at room temperature serves as a reusable solvent.



E3IE8
Y 1: TAT-gIFHISHed T Tah adlieed iR fafdea &= S, gansii & &9 &,
qiehfdeh 3cle & &9 H, SNfdd Jumfadl # 37 Hged Idd I g S8 37eT,
3% functionalization dAT derivatization & folT 3uAer fFw S arer faffesT alir
W o ==t @ aS g1 d@-Hive dfes activation F HEed, 3 FH W A & fow
literature & 39erstr fHAfesh IUENTATT S JFdd fhar a2 gl
HEI 2: UA-CHAABSsIold  daT U UA-3TFASs &1, copper catalysed
TS3NACIFET hIF-JIH, 3TUf-Toshellcs product, good to moderate yield & 9 &
Sar g, & IR & Iaram 17 g1 gfafhar Assag i Ace O 5 Fdr &, [9ar o
fordis & BIdr &, 3R &l Cu(l)l 309k o FTH 39T Hldl gl
AT 3 Cu(OAc). dAUT LitOBu mediated VST UA-3iFASS & T 33fdqd
IR H 2,2'-TUTSd U, UA-3S3FHISS defel o IR H IdTAT 3T g1 T§ Ugell
3CI8I0T § S8l copper &7 39T AV FT F 2-%fdd agdifsad & TA-3’ied8s &
homodimerization T 3cHRA &=t & ToIT foham a7 &1 3R copper T iUt
7, ufaferar defoas ART #1 aTeeT FAT &, 3R ss3ieass & 9 2,2-ufe Ua-
AAHTFHISS FoIdT &1 Copper S FGRIAT & TAT Copper HFd & &I hIAclFITIT
FHHT: HFASea Hra-Serssioricd JoAe (FE), 31X T8gier & ~gFerdiihios
aromatic TTAEATIT (SNAr) & HATETH & 8T B
AT 4: S palladium TGdT W 1- (STATTTAS) soiled a7 T&I 3R Fa gfafcrareie
FoHecH WIS FNISS 1 BIEhl-HeFd AU gaFerdiithicle Jaae, et
i3 R FERAefafithe ga-Refeaa sRafea qar &, 5@ sfdfhar Arssaa &
gicT &1 A Srar § fob wfafear, 1- @Aef¥e) Sl & AT & 3eY A
palladium-shIde $TASTC & ATLIA ¥ 3T ot g1 Tidfehar 7 v 3R Ageaqon
IRl TN S 3UFAT §, Fifeh s@h 3qafFafa &, palladium catalysed,
golloleTgerd TRl dofled Ul FARINR-H HT JooAeT fdesher 16T &1 &1 Proposed
mechanism ¥ YABIATHG dSc Ued el & folv Swdr regaa 8 e e
gl
AT 5: Tofehlol @ SIS 1,2, 3-CIGATTA 3T liquids, Teh S AON & SRR
Hleded & § 7 G faar arar §, f5i@d Copper(l) catalysed, Tefshlsl 3ToehTge
& WY Tefehlol TolSS I (SN ITd HISFIUSAA & &G [AUSST ITAIEss 4
FATIASAUA fhaT STAT §1 Tofhlel T TRIGAATH HR & Ty Fer g 37073t
I copper catalysed, aryl halides FTI STl 3HIAT & FTY amination & ot ferdis
AR Ao & ¥4 H ol G FIGT gl Safh sugar T HFd gIgIFdISeT THE
gfafshar & a1 copper(l) & stablize FAT &, 39 YhR Ffafshar & ek fordls
I HIH AT gl TISATATH salt 3H FA & ATIAA W Rl Tl §, ST Teh To:
yaeT faemaes & §9 F S T gl
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MATERIALS AND METHODS

Physical measurement:

NMR spectra (*H and 3C) were measured on a Bruker DPX-300/400 MHz spectrometer.
HRMS were recorded on MICROTOF-Q 11 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™. 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 MoKao. radiation (4 = 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 CDCl3, D.O and DMSO as the solvents with tetramethylsilane (TMS) as the
internal standard at room temperature. Chemical shifts are given in & (ppm) relative to TMS,
the coupling constants (J) are given in hertz (Hz).

Chemicals and reagents:

All reactions were carried out under N2/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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