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CHAPTER- X 

CONCLUDING REMARKS 
 

Physicochemical investigations of some biologically-active compounds and some 

ionic liquids in aqueous and non-aqueous or mixed solvents are carried out to explore various 

interactions such as solute-solute/ion-ion, solute-solvent/ion-solvent and solvent-solvent 

species in this thesis. 

The mutual interactions in solution at microscopic and macroscopic level were 

studied from physicochemical properties like viscosities, densities, excess molar enthalpies, 

refractive indices, isentropic compressibility etc. which can be measured easily and very 

accurately in laboratory. From the density measurements, we determined many 

physicochemical parameters like limiting apparent molar volume, ( V
0) and experimental 

slopes (SV*) using Masson equation which gave the idea about the solute solvent and solute

solute interactions respectively. We also evaluated the limiting apparent molar volumes of 

V
0) which signifies the presence of various hydrophobic hydrophilic and 

hydrophobic hydrophobic interactions between the solute and co-solute in in electrolytic and 

non-electrolytic solutions. The limiting apparent molar expansibilities ( E
0) provided the idea 

about the structure making or breaking properties of the solutes. The viscosity A and B 

coefficients were calculated from viscosity studies of solution to examine the solute-solute 

and solute-solvent interactions, respectively. The molar refraction, RM and transport and 

acoustic properties also provided significant information about molecular interactions in 

aqueous and non-aqueous solutions. 

The formation of inclusion complexes were characterized by some spectroscopical 

methods such as NMR, FT-IR, UV-Vis spectroscopies as well as physicochemical methods 

such as surface tension, conductance, refractive index, density and viscosity studies. The 

considerable chemical shifts of various protons of cyclodextrins and the protons of 

hydrophobic part of the guest molecule may be regarded as the formation of inclusion 

complexes.The mechanism of complexatio was explained using 1H NMR and 2D ROESY 

NMR spectroscopies. The FT-IR and of UV-visible spectroscopy were also employed to 

confirm the formation inclusion complexes. The stoichiometry of the inclusion complexes 
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CHAPTER-IV 

From this work  we may conclude  that p-nitro benzaldehyde forms inclusion complex 

-CD in the aqueous medium and in the solid state which can be used as regulatory 

releaser of this compound. 1H NMR study and SEM study confirms the inclusion 

phenomenon and its mechanism. Surface tension, conductance and Job plot from UV-visible 

spectroscopy determines the 1:1 stoichiometric ratio of the IC. FT-IR spectra also supported 

the formation of IC. The association constants and thermodynamic parameters have been 

estimated ,  which  is overcome  by  

,  making  the  overall  inclusion  process thermodynamically 

favorable. This IC has various applications in the field of modern biochemistry and medical 

science. 

CHAPTER-V 

 This works indicate about the formation of inclusion complexes of 

phenylethanolamine inside the cavity of - cyclodextrins have been proved by various 

physicochemical and spectroscopic studies. The volumetric and viscometric studies reveal the 

existence of considerable interaction between phenylethanolamine and cyclodextrin in 

aqueous medium. The UV-Visible, 1H NMR, 2D ROESY NMR and IR spectroscopy firmly 

establish the formation of inclusion complexes of phenylethanolamine with both CDs. The 

UV-Visible spectroscopy reveals that the inclusion is of 1:1 stoichiometry 

however, 1H NMR spectroscopy reveals that the encapsulation of aryl part of 

phenylethanolamine inside the cavity of CDs occurs through the wider rim of CDs. 

CHAPTER-VI 

In summary, different derived parameters like 0
V  and viscosity B-coefficients for the 

solutions of paracetamol in the aqueous solvent systems indicated strong host-guest 

interaction between paracetamol and yclodextrin and also the studied solutions are 

predominantly characterized by ion-solvent interactions rather than by ion-ion interactions 

and the paracetamol acts as a net structure promoter both in water and aqueous solution of co 

solutes. 
nS values indicated that the paracetamol remain solvated with primary solvation 

spheres in the aqueous solvent systems investigated. 
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CHAPTER-VII 

 In this Chapter our studies have demonstrated a novel interaction between PY and 

UA, which would trigger the vitamin. It is seen whether individuals suffering with Gout, 

which is a kind of arthritis could be treated with vitamin B6 which would act as a co-enzyme, 

along with vitamin C studied earlier in the literature to firmly attract the uric acid crystals, 

and remove it from the body. As it is proved in these portray that in the acidic medium there 

is effective binding between PY and UA. It would also be important biologically to conjugate 

in their blood and urine. 

CHAPTER-VIII 

It has been concluded that the UV-B protector sunscreen agent padimate O can form 

- -CD which can be used as regulatory releaser of this 

agent. The encapsulation of PMO molecule inside the hydrophobic core of cyclodextrins has 

been proved in aqueous medium by UV-Vis spectroscopy and in solid state by FTIR, Mass, 

XRD and TGA analysis.  The stoichiometric behaviour with 1:1 ratio of the complexes has 

-MS experiments. The 

association constant -cyd 

-cyd and the thermodynamic parameters making the overall process 

thermodynamically favourable. FTIR spectroscopy, PXRD and TGA support the 

complexation phenomena and according to the results of PXRD and TGA techniques, it can 

- -cyd complexes have different 

physicochemical properties compared to their free forms. Thus it can be concluded that our 

work may be regarded as an alternation way to protect our skin from sun damage and 

beneficial to medicinal science. 

CHAPTER-IX 

The limiting apparent molar volume ( V
0) and viscosity B-coefficient and molar 

refraction (RM) values indicate the existence of strong solute solvent interactions between N-

methyl glycine and paracetamol in aqueous medium. The solute solvent interactions 

enhances with increasing molality of N-methyl glycine and temperature. On the other hand, 

the solute-solute interactions diminish with increasing molality of N-methyl glycine and 

temperature. The nature of solute solvent interactions was evaluated from the limiting 

apparent molar volume of transfer ( V
0) values. It was also observed that the interaction 

between our studied solute and co-solute in aqueous medium was mostly pair wise. 1H NMR 

Spectroscopy concretely support our findings obtained from volumetric, viscometric and 

refractive index study. 


