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Abstract

ABSTRACT

The present thesis is focused on metal complexes of bidentate and tridentate
organochalcogen ligands including hybrid ones L1-L8 is explored. Their ligation

with Pd(I1), Ru(I1), Ir(111) and Rh(l11).
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The newly designed complexes have been investigated as catalyst for nitrile-amide
interconversion, Sonogashira coupling, transfer hydrogenation (TH) reaction of
carbonyl compounds, N-alkylation of amines with benzyl alcohols.

The trinuclear Pd(11) complexes [Pds(L1-HI)2(CH3CN)Cle] (1) and [Pds(L2-
HI)2(CH3CN)Cls] (2) were synthesized from 3-methyl-1-(2-(phenylthio/seleno)ethyl)-
1H-benzo[d]imidazol-3-ium iodide (L1/L2), by reacting it with Ag0 in
dichloromethane followed by treatment with [Pd(CH3CN)2Cl2] in acetonitrile (metal
to ligand ratio 3:2). The single crystal structures (determined with X-ray diffraction)
of 1 and 2 have been solved and reveal square planar geometry for Pd. The 1-2 have
been explored for selective nitrile-amide interconversion and Sonogashira coupling
reactions. A catalyst loading of 0.5-2.0 mol% is optimum for nitrile-amide
interconversion, while for Sonogashira coupling a loading of 1.0-2.0 mol% of Pd is
essential. The catalytic efficiency of complex 1, is somewhat higher relative to
complex 2. The Pd(Il) and Pd(0) species derive interconversion and Sonogashira

coupling respectively.
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The Schiff bases having anthracene core [PhS(CH2)2C=N-9-C14Hq](L3) /
[PhSe(CH2)2C=N-9-C14Hg]  (L4) synthesized by condensation of 2-(phenyl-
sulphanyl)ethylamine/2-(phenylselenyl)ethylamine with anthracene-9-carbaldehyde
reaction on treatment with sodium tetrachloropalladate(l1) and [{(#°-benzene)RuCI(p-
CD}2] (followed by reaction with NHsPFs), at room temperature result in
cyclopalladated [Pd(L—H)CI] (3 and 4) and [(#5-CeHs)Ru(L)CI]PFs (5 and 6) (L = L3
or L4) complexes respectively. Single crystal structures of 3—6 were solved. The
geometry of Pd in 3 and 4 is distorted square planar while in case of 5 and 6 there is a
pseudo-octahedral “piano-stool” type disposition of donor atoms around Ru. The
catalytic activity of complexes 3 and 4 (optimum loading 0.05-0.2 mol% of Pd) was
explored for TH. The 3 and 4 was found somewhat more efficient for aldehydes than
ketones. For catalysis of base-free N-alkylation of aniline with benzyl alcohol both 5
and 6 were explored. Their optimum loading as catalyst was found to be 0.5 mol % of
Ru. The 4/6 having selenium ligand is more efficient than 3/5 (S analog) for both TH
and base-free N-alkylation of aniline.

The ligand (L = L3/L4) when treated with [(#>-Cp*)RhCI(u-CI)]2 and [(n°-
Cp*)IrCI(u-Cl)]2, and CH3COONa at 50 °C followed by NH4PFs gives rhodacycles
[(7°-Cp*)Rh(L-H)][PFs] and iridacycles, [(#°-Cp*)Ir(L-H)][PFs] (7 and 11: L=L1; 8
and 12: L=L2). The same reaction in the absence of CHsCOONa gives complexes
[(7°-Cp*)Rh(L) CI][PFs] and [(5°-Cp*)Ir(L)CI][PFs] (9, 10, 13 and 14) in which L =
L3 (9 and 13)/L4(10 and 14) ligates in a bidentate mode. Single crystal X-ray
diffraction studies revealed “piano-stool” geometry around Rh and Ir. These
complexes 7-14 have been explored as a catalyst in base-free transfer hydrogenation
of carbonyl compounds using 2-propanol as hydrogen source with excellent to good

yield using 0.1-0.5 mol% loading of 7-14 as a catalyst. The real catalytic species




Abstract

proposed in the case of rhoda/iridacycles result due to loss of Cp* ring. The 7-14 were
also found promising for N-alkylation of aniline with benzyl alcohol under base free
condition when their loading was 0.5 mol%. The catalytic processes are more efficient
with Rh complexes than the corresponding Ir analogue. Both the reactions involves
the formation of metal hydride species.
3-(1-Benzyl-1H-1,2,3-triazol-4-yl)methyl)-1-(2-(phenylthio/selanyl)ethyl)-1H-
benzo[d]imidazol-3-ium hexafluorophosphate (L5/L6) precursor of sulfated/selenated
N-heterocyclic carbene were synthesized via a ‘copper-catalyzed click reaction’ and
4-methyl-1-(2-(phenylthio/selanyl)ethyl)-1H-1,2,4-triazol-4-ium  iodide  (L7/L8),
precursor of sulfated/selenated N-heterocyclic carbene, were synthesized by reaction
of triazole with 1,2-dichloroethane followed by treatment with PhS/SeNa and Mel.
The reaction of L5/L6 and L7/L8 with Ag20 followed by transmetallation with
[PA(CH3CN)2Clz], resulted in palladium(ll) complexes, [Pd(L5/L6-H)CI] [PFs] (15-
16) and [Pd(L5/L6-HI)(Cl)2] (17-18). The geometry around Pd in 17 and 18 is
distorted square planar. The catalytic activity of 15-18 for N-alkylation of aniline with
benzyl alcohol in an inert atmosphere and Cu and amine free Sonogashira C-C
coupling under aerobic condition at 0.5 and 0.02-0.1 mol% catalyst loading
respectively was found promising. The catalytic process was somewhat more efficient

with 15 (Pd bonded with L5), than 16, followed by 17 and 18.
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br broad signal
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cm centimeter
CH2CI2 dichloromethane
CHCls chloroform
CHsCN acetonitrile

d doublet

DCM dichloromethane
DMA dimethylacetamide
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DMSO dimethyl sulfoxide
e.g. for example

g gram

h hour

HR high resolution
Hz hertz

HC Heck coupling

i.e. that is

kv kilovolt

m multiplet

m/z mass/charge

MHz megahertz
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x-ray diffraction

xXXi



	Modified Binder1.pdf
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12




