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ABSTRACT

Functionalized ILs are an important class of compounds considered as green
substitutes for a vast number of industrially important catalysts as well as solvents.
The present work is based on designing novel class of such ILs for dehydration
reactions like alkylation of phenolic compounds with alcohols and polypeptide
synthesis. Task specific Bronsted, Lewis and Bronsted-Lewis acidic ILs were
synthesized in the laboratory and characterized using spectroscopic techniques.
Density functional theory (DFT) was used to investigate the structure-activity
relationship of these ILs to correlate their acidic properties and their relative effect
on the reactant conversion and desired product selectivity. These acidic ILs were
tested for their catalytic activity in the alkylation of phenolic compounds with
aliphatic alcohols. Design of Experiments (DOE) using Response Surface
Methodology (RSM) was used for the statistical optimization of the process
variables affecting the alkylation reactions in these ILs. The kinetics of these
alkylation reactions were then investigated in an experimental batch reactor and
kinetic models were developed based on the product distribution. Using these
phenomenological models, the activation energies and the frequency factors for the
alkylation of phenolic compounds with aliphatic alcohols were estimated and they
show good agreement with the experimental data.

Furthermore, a new class of hydrophilic as well as hydrophobic ILs were
synthesized in the laboratory and characterized using spectroscopic techniques.
Their activity was investigated in the synthesis of homogeneous phase di- and
oligopeptides. The ILs showed promising results in the peptide synthesis with high
product yields and purity of commercially important dipeptide, aspartame, as well
as biologically active pentapeptide, Leu-enkephalin without any racemization
issues. A new class of polystyrene resin bound ILs was also prepared and
characterized using FTIR, elemental data, SEM images. These also showed
improved yield and purity of Leu®-enkephalin without any racemization problems.
The combined use of ILs as heterogeneous phase support as well as solvents was
further demonstrated by kinetics of amino acid loading. Overall, a novel
methodology using functionalized ILs as homogeneous as well as heterogeneous
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phase supports and solvent was developed for the synthesis of di, oligo and

polypeptides.
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