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In this thesis, I have endeavoured to ascertain the various non-covalent 

interactions of ionic liquids and some bioactive molecules in various aqueous 

and non-aqueous liquid systems. The observed phenomena have been explained 

by the solute-solute, solute-solvent and solvent-solvent interactions. Molecular 

interactions and favourable host-guest inclusion complexation have been 

scrutinizing with the help of thermodynamic and transport properties of 

solutions. 

Different types of interactions exist between the ions in solutions. These types of 

non-covalent interactions are of current interest in solution and supra-molecular 

chemistry. These interactions help in better understanding of salvation 

consequences of ionic liquid and bio-molecules in various liquid environments. 

Volumetric, viscometric, conductometric, refractive index and surface tension 

studies confirm the extent of molecular interactions in a particular solution 

system. Spectroscopic investigations such as, UV-Visible, Mass spectroscopic 

study, FT-IR and NMR method indicate an insight into the molecular interactions 

occurring in particular group or site of a given system. 

In Chapter IV from the thermodynamical, structural and the experimental 

evidences it can generally be concluded that the Nortrityline [3-(10, 11-dihydro-

5H-dibenzo[a,d]cyclohepten-5-ylidene)-N-methyl-1-propanamine] 

hydrochloride (NTPH) form inclusion complex with 15-crown-5 through non-

covalent interactions. The experimental findings suggest that the drug molecule 

binds with the crown ether (15-C-5) to form a complex. The oxygen atoms of the 

host molecule bind the positive centre of the guest NTPH to form a complex, 
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which is confirmed by the 1H NMR study. One guest molecule binds with one 

host molecule to form complex of 1:1 stoichiometry, which was indicated by the 

surface tension and conductance study and further it was confirmed by the Job’s 

plot from UV-Vis study. The Formation and the feasibility of the complex were 

found to be positive. The calculated ∆G0 value was again found to be negative 

which revealed that the process of the formation of the complex to be 

thermodynamically feasible. 

In Chapter V extensive study reveals that the Density and viscosity 

measurements provide the information about ion-dipole interaction, and show 

the solute-solvent interaction for this system is higher than the solute-solute 

interaction.  There are strong interactions between UA molecules acid and ALP 

molecules. The interactions become stronger with increase in temperature. 

Because the molecules of UA are interacted with the ALP molecules, the increase 

of uric acid molecules becomes a reduced amount of capable in biochemic body. 

The process of crystallization as well as deposition of UA, therefore, gets 

disturbed in presence of allopurinol. The relief of painful outcome of gout disease 

can be achieved by consumption of zyloric acid tablets. 

Chapter VI dealt with the inclusion of Theophylline (THP) inside the ∝-CYD & 

HP-β-CYD cavity. The molecular interactions provides evidence for the 1:1 

stoichiometric inclusion mechanism between the drug and CYDs. The present 

study reveals an exclusive behavior of the aqueous cyclodextrin-theophylline 

system. It establishes the possibility of formation of host–guest inclusion 

complexes between cyclodextrins and THP by physicochemical as well as 

spectroscopic methods. Surface tension and Conductivity measurement support 

that α-cyclodextrin and HP-β-cyclodextrin form inclusion complex with THP. In 

addition to that the ratio of host: guest was found to be 1:1 by Job's method. 1H- 

NMR data as well as FTIR also confirms the inclusion phenomenon. The 

determination of association constants and various thermodynamic parameters 

quantitatively clarify the consequence of the study. Consequently, this limited 

study has diversified applications in the broad field of biology and Chemistry i.e. 

in Biochemistry. 



268  /  Chapter X 
 

Concluding Remarks 
 

In Chapter VII extensive study reveals that the investigated IL in these industrial 

solvents mainly exists as Ion pair. ∧ values suggest molecular interaction 

increases from ME to PE. The results of KA indicate IL is more associated in the 

PE than the other two solvents. Go values imply the overall process for ion-dipole 

interaction and ion-association of the IL in the studied solvents are feasible. 

Density and viscosity measurements provide the information about ion-dipole 

interaction, and show the solute-solvent interaction for this system is higher 

than the solute-solute interaction. FT-IR studies definitely recommend the ion-

dipole interaction in each binary system (IL+alkoxy alcohols). Formation of Ion 

pair was confirmed and well established from the transport, volumetric and 

spectroscopic studies. 

 In Chapter VIII ALP outline host-guest inclusion complexes with together (α-, -

, HP-β-) CD with (1:1) stoichiometry which is established by UV, NMR, Steady 

state Fluorescence, SEM, HRMS imply that the selected guest (ALP) monomer, 

shaped IC’s with nano hydrophobic core of efficiently. As a result the present 

work adjoins a dimension in the various field of contemporary science of 

controlled delivery of (ALP) by means of suitable host molecule like (α-,  -, HP-

β-) CD. 

In Chapter IX the thorough experiment describes the formation of the inclusion 

phenomena of [BMPy]PF6withα-Cyclodextrin and β-Cyclodextrin. The solid ICs 

formed were found freely soluble in pure distilled water. The Inclusion 

phenomena in the solid state were confirmed by 1H-NMR, FT-IR spectroscopy 

and Mass spectrometry. Again the inclusion phenomena and stoichiometry of the 

inclusion complexes formed were established by Job’s plot from UV-Vis study, 

Surface tension and conductance study. Binding constant of the ICs calculated 

from UV-Vis and conductometric study, confirmed the significant association 

between the ILs and β-CD and good feasibility of formation of the ICs. 
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The above discussed drugs and ionic liquids are exceedingly significant in 

pharmaceutical industries, food industries cosmetic and hygiene industries, 

paint industries. In conclusion it can be generalized that the inclusion 

complexations are solvation consequences of ionic liquids and lifeactive 

molecules which will be of immense help in understanding the nature in diverse 

fields  of various interactions existing in liquid environments. 


