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ABSTRACT

The present thesis is focused on chalcogen based nanoparticles (NPs) and
organochalcogen ligands including the ones based on NHCs. The coordination
chemistry of the ligands with Pd(ll) and Ag(l) has been explored. The complexes
have been found suitable as a single source precursor (SSP) for synthesis of various
nanoparticles. Magnetite NPs were layered with silica, SePh and Ru(OH)x to generate
composite NPs. The newly designed NPs and complexes have been investigated for
catalytic organic reactions such as C-C, C-O coupling, amide synthesis and three-
component coupling reaction of alkyne, aldehyde and amine.

Synthesis of Pdi;Seis, PdsS and PdP, NPs have been carried by using
complexes 1 and 2 as SSP. The Pd;;Se;s NPs grafted on graphene oxide (GO), GO-
Pdi17Seis NPs show high catalytic activity for C-O coupling at room temperature (Pd
loading 1 mol%; yield up to 94%). Further the catalyst is recyclable upto next four
reaction cycles. GO-PdP, and GO-PdsS NPs have been tested for Suzuki Miyaura
coupling reaction. The GO-PdP, NPs have been found more efficient catalyst in
comparison to GO-PdsS NPs. The size of NPs and their distribution on GO appear to

be key factors affecting the catalytic efficiency of the composite NPs.
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The silica coated nanostructured magnetite has been reacted with
phenylselenylchloride under N, atmosphere and RuCls;.xH,O successively in agqueous

medium to prepare Fe;0,@SiO.@SePh@Ru(OH)x nanoparticles(NPs). These



magnetically retrievable NPs have been found efficient catalyst for one pot
conversion of aldehydes, nitriles and benzyl amine to primary amides in water. For
aldehydes and nitriles yields of primary amides are up to 93%. The recyclability of
these NPs is more than 7-times for synthesis from benzonitrile. In a gram scale

conversion reaction of benzonitrile the catalyst shows ~86% yield of desired product.
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The synthesis and characterization of selenium containing imidazolium salt,

(L3), which is precursor to (Se, Cnnc) ligand, and their N-heterocyclic carbene (NHC)
complexes [Agz(L)2Br2] and [Ag(L-HBr);]BF4 (3 and 4) have been carried out. The
unique feature of bonding in complex 3 is that the pre-carbene site remains intact and
Ag(l) is coordinated only with Se. Synthesis of silver bromide and silver selenide NPs
from 3 and 4 (single source precursors) by thermolysis have been achieved. The
complexes 3, 4, AgBr and Ag.Se NPs have been found efficient as catalysts for three-
component coupling reaction of alkyne, aldehyde, and amine. The achieved isolated
yields in A% coupling were up to 95% in 6 h. The catalytic performance for A®

coupling reaction follow the order 4 > Ag,Se > AgBr > 3.
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Activation of Suzuki coupling by palladacycles and palladium complexes
designed using same Schiff base ligand has been found to differ in efficiency and in
pathways. Palladacycles are more efficient, as their 0.001 mol% loading gives good
conversion (Yield > 90%) in several cases. Higher loading than this is required for
Pd-complexes to get a similar yield. The activation with palladacycles involves a role
of nanosized Pd containing species generated in situ during catalysis, whereas with
Pd(11) complexes no such particle is formed and probably Pd(0) remains protected by
sulfur of thienyl group. The PPhs / Hg poisoning, and two phase tests indicate nature
of catalytic process for both palladacycles and palladium complexes as largely
homogeneous, probably via leaching of Pd(0) species from NPs in case of

palladacycles.
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