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ABSTRACT 

In this study, six ionic liquids (ILs), three of which are novel, were synthesized using ethyl-methyl-imidazolium 
or benzyl-methyl-imidazolium cations and carboxylate anions derived from propionic, butyric, succinic, and 
glutaric acids. The physicochemical properties of these compounds were evaluated and compared to 
determine the effects of structural modifications on the cations and anions. The synthesis involved an SN2 
reaction of methylimidazole with the respective alkyl halide, followed by anion exchange (from halide to 
hydroxide) using an anion exchange resin and subsequent neutralization with acid. Structural characterization 
was conducted using NMR, ESI-MS-MS, and IR spectroscopy. Thermal properties were assessed through 
Thermogravimetric Analysis (TGA) and Differential Scanning Calorimetry (DSC) to determine thermal stability 
and behavior, respectively. TGA revealed that structures with two carboxylates tend to decompose 5% and 
10% at higher temperatures compared to analogous structures with a single carboxylate. No phase transitions 
were observed for any structures, indicating amorphous behavior within the studied temperature range (193 K 
to 433 K). Relative binding energy evaluation via ESI-MS-MS was assessed for [BnMIM]2[Suc]. Specific heat 
capacity (Cp) measurements indicate that the presence of the second carboxylate group results in an increase 
in Cp compared to the analogous monocarboxylate, as expected due to the higher molecular mass of this 
structure. Additionally, qualitative and quantitative solubilities, bromide content, density, and the relative 
binding energies for the other compounds are being measured 1,2. 
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