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III.1. NAME, STRUCTURE, PHYSICAL AND CHEMICAL PROPERTIES, 
PURIFICATION AND APPLICATIONS OF THE CHEMICALS USED IN THE 
RESEARCH WORK 
 

III.1.1. SOLVENTS 

  

 Water (H2O):                

Water is a transparent and polar inorganic substance. Pure water has no smell, 

taste and colour. It is composed of 2-hydrogen and 1-oxygen and is very important 

to every living thing on Earth [1]. Water is most common liquid on Earth and it is the 

only common substance that also exsists as solid and gaseous state [2]. Water is a 

good solvent and is often referred to as the “universal solvent” for its ability to 

dissolve many subtances.  

 

Appearance: Liquid 

Molecular Formula: H2O 

Molecular Weight: 18.02 g/mol 

Melting Point: 273 K 

Boiling Point: 373 K 

Dielectric Constant: 78.35  at 298 K 

 

Source: Distilled water, distilled from fractional distillation method in Lab. 

Purification: Water is first deionised and then distilled in an all glass distilling set 

along with alkaline KMnO4 solution to remove any organic matter that present. The 

doubly distilled water has been finally distilled using an all glass distilling set. 

Precautions have been taken to prevent contamination from CO2 and other 

impurities. The triply distilled water have specific conductance less than 1 × 10-6 

S∙cm-1.  
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Application: Water is broadly used in chemical reactions as a solvent or reactant 

and less commonly as a solute or catalyst. In inorganic reactions, water is a common 

solvent, dissolving many ionic compounds along with other polar substances. It has 

enormous applications in various industries. Water for injection is on the World 

Health organization’s list of the essential medicines [3]. It has tendency to form 

hydrogen bonds with other molecules. It is water’s chemical composition and 

physical characteristics that make it such a superb solvent. It has a polar 

arrangement: one side (hydrogen) has a positive electrical charge and the other side 

(oxygen) has a negative charge. This makes the water molecule to become attracted 

to many other different varieties of molecules. Life on earth totally depends on 

water.  Not only a high percentage of living things, both plants and animals are found 

in water, all life on earth is thought to have arisen from water and the bodies of all 

living organisms are composed largely of water. About 70 to 90 percent of all 

organic matter is water. The chemical reactions in all plants and animals that 

support life take place in a water medium. Water not only provides the medium to 

make these life sustaining reactions possible, but water itself is often an important 

reactant or product of these reactions. In short, the chemistry of life is water 

chemistry. 

 

 Ethanol (CH3CH2OH): 

Ethanol is an alcohol with the structural formula of CH3CH2OH. It is a clear 

colorless liquid and soluble in water. It is abbreviated as ETOH. Ethanol is a volatile, 

flammable and coloueless liquis with a characteristic smell. 
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Appearance: Colourless Liquid 

Molecular Formula: CH3CH2OH 

Molecular Weight: 46.07 g/mol 

Melting Point: 159.01±0.03 K 

Boiling Point: 351.39±0.09 K 

Dielectric Constant: 24.3  at 298 K 

  

Source: S.D. Fine Chemicals Ltd. Mumbai, India. 

Purification: It has been dried by adding drying agent CaSO4 followed by 

filtration and then distillation [4]. 

Application: Ethanol is miscible with water and widely used as a chemical 

solvent, either for scientific chemicals testing or in systhesis of other organic 

substances. Ethanol is applied in medical wipes and in hand senitizer gels as an 

antiseptic. It is used as an ingredient of many personal care products such as: 

mouthwashes, perfumes and deodorants. Ethanol, oftenly, is used to dissolve many 

water insoluble madications and related compounds. 

 

 Acetonitrile (CH3CN): 

Acetonitrile is a chemical compound with the molecular formula CH3CN. 

Commonly abbreviated as ACN, this colourless liquid is water soluble and the 

simplest organic nitrile. It is used as a polar aprotic solvent in organic synthesis and 

in the purification of butadiene.  
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Appearance: Colourless Liquid 

Molecular Formula: C2H3N 

Molecular Weight: 41.05 g/mol 

Melting Point: 227 to 229 K 

Boiling Point: 354.4 to 355.2 K 

Dielectric Constant: 35.95K at 298.15 K 

 

Source: Mark, India.  

Purification:  Acetonitrile (ACN) was distilled from P2O5 and then from CaH2 in an 

all-glass distillation apparatus [5].  

Application: Acetonitrile is extensively used in battery applications because of its 

relatively high dielectric constant. With a dipole moment of 3.92 D, it has a capacity 

to dissolve a wide range of ionic and nonpolar compounds. For similar reasons it is a 

well known solvent in cyclic voltammetry. Its ultraviolet transparency UV cutoff, 

low viscosity and low chemical reactivity make it a popular choice for high-

performance liquid chromatography (HPLC). Acetonitrile plays an important role as 

the leading solvent used in the manufacture of DNA oligonucleotides from monomers. 

Industrially, it is also used as a solvent for the production of pharmaceuticals and ph

-otographic film [6]. Acetonitrile is a common two-carbon building block in organic 

synthesis of many useful chemicals [7].  
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III.1.2. HOST MOLECULES 

 α- Cyclodextrin (α-Cyd):   

α-Cyd is a naturally occurring cyclic oligosaccharide having six glucopyranose 

units that are covalently bounded end-to-end by α-(1,4) linkages. It has torus-

shaped structure with hydrophobic inner cavity and relatively hydrophilic rims [8]. 

The inner cavity and outer cavity diameter of α-Cyd is 4.7-5.3 Å and 14.6 Å 

respectively and the cavity height is 7.8 Å [9, 10]. Due to this type of unique 

structure, α-Cyd, is popularly known as “host” molecule and can build up “host-

guest” inclusion complex with various guest molecules (drugs, amino acids, ionic 

liquid etc) [11-13]. 

 

Appearance: Crystalline 

Molecular Formula: C36H60O30 

Molecular Weight: 972.84 g/mol 

Melting Point: >551 K 

 

Source: Sigma Aldrich, Germany. 

Purification: Used as purchsed without further purification. The purity is 96%.  

Application: α-Cyclodextrin is a multifunctional component. It has huge 

applications in wide range of phermaceuticals, healthcare, drinks, pesticised, textiles 

processing industries, food industries and suppramolecular host-guest chemistry etc 

[8, 12]. As a fiber nutritional supplement, α-cyd attachs to fat when taken with a 

meal and is a natural substitute to other synthetic anti-obesity medications. α-Cyd 

has the unique ability among known fibers to bind nine times its own weight in fat. 
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α-Cyd can also be used as whipping fiber, for example in desserts and confectionery 

applications. Due to presence of surface active properties, α-Cyd can also be used as 

an emulsifing fiber, for example in mayonnaise. 

 

 β- Cyclodextrin (β-Cyd):  

β-Cyd is well known non-toxic cyclic oligosaccharide molecule, having seven 

glucopyranose units bounded together by α-(1,4) linkages. It has also truncated 

shape with hydropobic cavity and hydrophilic exterior rim [7]. The inner cavity and 

outer cavity diameter of β-Cyd is 6.0-6.5 Å and 15.4 Å respectively. The cavity size 

increases with the number of glucose unit, although the cavity height is same 7.8 Å, 

with α-Cyd [9]. Due of the unque structural property and size of its cavity, β-Cyd is 

more suitable to encapsulate a great variety of guest molecules [14].  

 

Appearance: Crystalline 

Molecular Formula: C42H70O35 

Molecular Weight: 1134.98 g/mol 

Melting Point: 563-573 K 

  

Source: Sigma Aldrich, Germany.  

Purification: Used as purchsed without further purification. The purity is 97%.  

Application: β- Cyclodextrins are produced from starch by way of enzymetic 

exchange. β-Cyd is widely in food, pharmaceutical, control drug delivery, ageculture 

and environmental engineering, suppramolecular chemistry and many other 

industries. β-Cyd is used to enhance the stability, solubility and bioavailability of 
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water insoluble or poorly soluble compound [15-16]. In pharmaceutical 

applications, it is seen that, the inclusion complexes of β-Cyd are capable to 

penetrate body tissues. It can also increase the drug permeability through mucosal 

tissues [17], thus thses can be used to release biologically active compounds under 

definite conditions [18]. β-Cyd can also reduce the odor of a substance, hence, they 

are used as “trap” odor causing compounds [19]. The use of β-Cyd as 

suppramolecular carrier is also feasible in organometallic reations.  They are also 

used to produce HPLC columns allowing chiral enantiomers separation [20].  

 

 18-Crown-6 (18C6): 

18-Crown-6 is a cyclic polyether with the formula C12H24O6. It is a white, 

hygroscopic crystalline solid with a low melting point. Like other crown ethers, 18-

crown-6 functions as a ligand for some metal cations with a particular affinity for 

potassium cations and plays an important role as a common host molecule. The 

dipole moment of 18-crown-6 varies in different solvent and under different 

temperature. The synthesis of the crown ethers led to the awarding of the Nobel 

Prize in Chemistry to Charles J. Pedersen [21,22]. 

 

 

Appearance: Crystalline  

Molecular Formula: C12H24O6 

Molecular Weight: 264.32 g/mol 

Melting Point: 310-318 K 

Boiling Point: 389 K 

       Source: Sigma Aldrich, Germany  
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 Purification: Used as purchased without further purification. The purity is  

>99%. 

Application: 18-Crown-6 binds to a variety of small cations and carbocations, 

using all 6 oxygens as donor atoms. These oxygen atoms are well situated to 

coordinate with positively charged moiety located at the interior part of the ring, 

whereas, the exterior of the ring having hydrobhobic character.  It can be used in the 

laboratory as phase transfer catalysts [23]. Various substitution reactions are also 

accelerated in the presence of 18-crown-6, which suppresses ion-pairing. The anions 

thereby become naked nuclophiles. In host-guest chemistry, 18-Crown-6 acts as 

efficient host molecule which can form successful inclusion complex with a variety 

of guest molecules [24-26]. 

  

 Dibenzo-18-crown-6 (DB18C6) 

Dibenzo-18-Crown-6 has a texture of white fibrous needles. It is a cyclic 

polyether like 18-Crown-6 with two benzene substitutions.  

    

        

Source: Sigma Aldrich, Germany. 

Purification: Used as purchased without further purification. The purity is 98%.  

 

 

Appearance: White fibrous  

Molecular Formula: C20H24O6 

Molecular Weight: 360.41 g/mol 

Melting Point: 435-437 K 
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Application: Apart from its high affinity for alkali cations, DB18C6 can also bind 

to protonated amines and ionic liquids to form very stable complexes. Hydrogen-

bonding with six oxygen atoms appears to be the important interaction in 

complexation, but the weak π-stacking and cation-π interactions with the phenyl 

rings of great importance [24, 27]. DB18C6 is useful for the preparation of sharp-

melting salt complexes. It has practical use in catalysis, enhancement of chemical 

reactivity, separation and recovery of salts, electrochemistry and analytical 

chemistry. By incorporating luminescent substituents into their backbone, these 

compounds have proved to be sensitive ion probes, as changes in the absorption or 

fluorescence of the photoactive groups can be measured for very low concentrations 

of metal present [28].  

 

III.1.3. GUEST MOLECULES  

 III.1.3.A. Drugs 

 Diethyl phenylmalonate (DEPM): 

 Diethyl phenylmalonate is an aromatic malonic ester. It is insoluble in water. 

Source: Sigma Aldrich, Germany. 

Purification: Used as purchased without further purification. The purity is >99%. 

 

 

Appearance: Light yellow liquid 

Molecular Formula: C13H16O4 

Molecular Weight: 236.27 g/mol 

Melting Point: 289.6 K 

Boiling Point: 443-445 K 
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Application: DEPM is one kind of drug. The water insoluble yellowish mono 

substituted aromatic ester, Diethyl phenylmalonate, has been used in the synthesis 

of moderate to long lasting  barbiturates that acts as a central nervous system 

depressants [29] which are also effective as anxiolytics, hypnotics and 

anticonvulsants. So, DEMP is very efficient drug and has huge applications in 

designing drug delivery system. 

  

 Nortriptyline [3-(10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-N-

methyl-1-propanamine)] hydrochloride (NTHCL): 

  

Nortriptyline belongs to a class of drug called second generation tricyclic 

antidepressants (TCAs) marketed as the hydrochloride salt under the brand names 

sush as: Sensoval, Aventyl, Pamelor, Norpress, Allegron, Noritren and Nortrilen. 

 

 

Appearance: White powder 

Molecular Formula: C19H21N 

Molecular Weight: 263.38 g/mol 

Source: Sigma Aldrich, Germany  

Purification: Used as purchased without further purification. The purity is >99%. 

Application: It is used in the treatment of major depression and 

childhood nocturnal enuresis (bedwetting). Nortriptyline is US FDA-approved for 

the treatment of major depression. It may improve mood feelings of well-being, 
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relieve anxiety and tension. It works by affecting the balance of certain natural 

chemicals (neurotransmitters) in the brain. In the United Kingdom, it may also be 

used for treating nocturnal enuresis. It is also used off-label for the treatment 

of panic disorder, irritable bowel syndrome, migraine prophylaxis and chronic pain 

or neuralgia modification, particularly temporomandibular joint disorder [30]. It can 

also aid in quitting smoking, with one study showing a six-month abstinence rate of 

14% for subjects receiving nortriptyline compared to 3% for subjects not 

undergoing pharmacological treatment. Controlled studies propose it decreases 

symptoms of attention Deficit Hyperactivity disorder (ADHD). 

 

 Padimate O [(2-ethylhexyl 4-(dimethylamino) benzoate] 

The yellowish water insoluble oily liquid, padimate O (PMO) is an ester and 

acts as UV-absorbing agent (or drug). Others names of Padimate O include 2-

ethylhexyl 4-dimethylaminobenzoate, Escalol 507, octyldimethyl PABA, and OD-

PABA. 

 

 

Appearance: Yellolish oily liquid  

Molecular Formula: C17H27NO2 

Molecular Weight: 227.41 g/mol 

Melting Point: <298.15 K 

Boiling Point: 635 K 

Source: Sigma Aldrich, Germany. 

Purification: Used as purchased without further purification. The purity is >99%. 
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Application: Padimate O is a UV-B absorbing agent used in cosmetics and 

sunscreen formulations. It is used as an ingredient in some sunscreens.  In sun light, 

UV-B causes sunburns and also cancer. Its effectiveness as UV-B absorber is due to 

its high molar absorptiviity in various solvent and its ability to absorb UV radiation 

in the range of 290-320 nm. PMO also prevents direct DNA damage by UV-B. 

However, multiple in vivo studies of PMO have confirmed that it has no carcinogenic 

effects and sunscreen based on PMO reduces the number and delays the appearance 

of UV-induced skin tumors [31]. 

 

 III.1.3.B. Amino acids 

 L-Methionine 

Methionine is an essential amino acid in humans. It is soluble in water and 

abbreviated as “L-Met”. It is classified as non-polar, aliphatic amino acid. Being 

essential amino acids it is not systhesised by the organism, hence, it must be 

supplied by diet. L-Met has been first isolated in 1921 by John Howard Mueller. 

 

 

 

Appearance:  White Crystalline powder  

Molecular Formula: C5H11NO2S 

Molecular Weight: 149.21 g/mol 

Melting Point: 554 K 

Density: 1.340 g/cm3 

Source: Sigma Aldrich, Germany.   
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Purification: Used as purchased without further purification. The purity is ≥98%. 

Application: Amino acids are buiding block of proteins. Methionine is an α-amino 

acid which is applied in the biosysthesis of proteins. It is essential in angiogenesis, 

the development of new blood vessels, and supplementation may help those 

suffering from Parkinson's, drug withdrawal, schizophrenia, and radiation, copper-

poisoning, asthma, allergies, alcoholism, or depression. It is also used to protect liver 

damage in acetaminophen poisoning. Methionine is the first amino acid formed in a 

nascent polypeptide during m-RNA conversion [32]. 

 

 L-Glutamine 

L-Glutamine, abbreviated as “L-Gln”, is an α-amino acid and is categorize as a 

charge neutral, polar amino acid. It is classifies as both non-essential and 

conditionally essential amino acid that mean body can systhesize adequate quantity 

of L-Gln, but some times body demands glutamine in larger amount then it must be 

supplied from outside [33].    

 

 

Appearance:  White Crystalline powder  

Molecular Formula: C5H10N2O3 

Molecular Weight: 146.15 g/mol 

Melting Point: ~458 K 

  

  

Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is ≥99%. 
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Application: Gln is used in biosysthesis of proteins. Gln is one of the few amino 

acids that can directly cross the blood–brain barrier. It acting an imperative role in a 

variety of biochemical purposes, such as: lipid systhesis, mainly by cancer cell, 

regulation of acid-base balance in kidney by generating ammonia in blood 

circulation, cellular energy-as a source next to glucose etc. On the point of tissue, Gln 

take part in maintainingthe normal integrity of the intestinal mucosa [34-37]. In 

states where tissue is being made or repaired, like development of children, or 

curing from wounds or rigorous illness, glutamine become conditionally essential. 

Being a conditionally essential amino acid, Gln is also available as medical food.   

 L-Proline  

L-Proline is an α-amino acid, abbreviated as “L-Pro”. It is a non-essential amino 

acid. L-Pro is the amino acid with a secondary amine, additionally; the α-amino group is 

joined directly to the side chain, making the α-carbon a direct substituent of the side 

chain. It is classified nonpolar, aliphatic amino acid. Proline has been first isolated by 

Richard Willstatter. 

 

Appearance: Transperent crystal 

Molecular Formula: C5H9NO2 

Molecular Weight: 115.13 g/mol 

Melting Point: 501 K 

Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is 

99.8%. 
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Application: Proline is also used in biosynthesis of proteins. L-Pro acts as 

osmoprotectant or compatible solutes, hence, it has in many pharmaceutical and 

biotechnological applications. L-Pro and its derivatives are frequently used as 

organocatalysts in proline organocatalysis reactions in organic chemistry. The 

Corey-Bakshi-Shibata (CBS) reduction and Proline catalysed aldol condensation are 

excellent examples.     

III.1.3.C. Ionic Liquid 

 1-ethyl-1-methylpyrrolidinium hexafluorophosphate ([EMPyrr]PF6) 

 1-ethyl-1-methylpyrrolidinium hexafluorophosphate is the pyrrolidinium 

based ionic liquid, of molecular formula C7H16F6NP, containing ethyl and methyl 

group with one nitrogen atom in the pyrrolidole or five-membered ring. 

 

Appearance: Crystalline 

Molecular Formula: C7H16F6NP 

Molecular Weight: 259.17 g/mol 

Source: Sigma Aldrich, Germany  

Purification: Used as purchased without further purification. The purity is 97%. 

Application: It is used as recyclable solvents for organic reactions and separation 

processes, lubricating fluids, heat transfer fluids for processing biomass and 

electrically conductive liquids as electrochemical device in the field of 

electrochemistry.  
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III.1.4. Electrolytes 

 1-butyl-3-methylimidazolium octylsulphate [BMIM][C
8
SO4] 

1-butyl-3-methylimidazolium octylsulphate is also the imidazolium based ionic 

liquid, of molecular formula C16H32N2O4S, containing butyl and methyl group with 

two active nitrogen atoms in the imidazole or five member ring, exist as a molten 

liquid phase.  

 

Appearance: Light yellow liquid 

Molecular Formula: C16H32N2O4S 

Molecular Weight: 348.5 g/mol 

Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is ≥ 95.0%. 

Application: The ionic liquid are good examples of neoteric solvents, new types of 

solvents, or older materials that are finding new applications as solvents, which is 

environmentally friendly (or eco-friendly) because they are less hazardous for 

human body as well as less toxic for living organisms, used as recyclable solvents for 

organic reactions and separation processes,  lubricating fluids, heat transfer fluids 

for processing biomass and electrically conductive liquids as electrochemical device 

electrochemistry (batteries and solar cells) and so forth. In the modern technology, 

industry, and also in academic research field, the vast application is frequently 

increases.    
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 1-methyl-3-octylimidazolium chloride [MOIM]Cl 

1-methyl-3-octylimidazolium chloride is also the imidazolium based ionic 

liquid, of molecular formula C12H23BF4N2, containing methyl, octyl group with two 

active nitrogen atoms in the imidazole or five member ring, exist as a molten liquid 

phase with melting point <4°C. 

 

Appearance: Yellow liquid 

Molecular Formula: C12H23N2Cl 

Molecular Weight: 230.78 g/mol 

Melting Point: <273.15 K 

  

Source: Sigma Aldrich, Germany  

Purification: Used as purchased without further purification. The purity is >95.0 

%. 

Application:  The ionic liquid are new form of solvents, or older materials that 

are finding new applications as solvents, which is environmentally friendly (or eco-

friendly) because they are less hazardous for human body as well as less toxic for 

living organisms, used as recyclable solvents for organic reactions and separation 

processes,  lubricating fluids, heat transfer fluids for processing biomass and 

electrically conductive liquids as electrochemical device in the field of 

electrochemistry (batteries and solar cells) and so forth. In the modern technology, 

industry, and also in academic research field, the vast application is frequently 

increases. 
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III.1.5. Non-Electrolytes 

 Glycine 

Glycine (Gly) is an organic compound with the formula NH2CH2COOH. It is the 

smallest of the 20 amino acids commonly found in proteins. Its codons are GGU, GGC, 

GGA, GGG of the genetic code. It is unique among the proteinogenic amino acids in 

that it is not chiral. It can fit into hydrophilic or hydrophobic environments, due to 

its minimal side chain of only one hydrogen atom. 

 

 

Appearance: White powder 

Molecular Formula: C2H5NO2 

Molecular Weight: 75.07 g/mol 

Melting Point: 506 K 

 

Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is 

99.99%. 

Application: Pharmaceutical grade glycine is formed for some pharmaceutical 

applications, such as intravenous injections. Technical grade glycine is use in 

industrial applications, e.g. as an agent in metal complexing and finishing. It is 

applied for treating schizophrenia, stroke and some rare inherited metabolic 

disorder. It is also used to guard kidney from harmful side effects of drugs used after 

organ transplantation. It can also protect liver from harmful effects of alcohol. Other 

uses are including cancer prevention, memory enhancement, sleep aids, and 
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sweetner or taste enhancer. Glycine serves as a buffering agent in antacids, 

analgesics, antiperspirants, cosmetics, and toiletries.  

 

 L-tyrosine 

Tyrosine is one of the 20 standars amino acids and is abbreviated as “Tyr”. L-

Tyr is a nonessential and very much a conditionally essential amino acid with polar 

side group. Basically, any substantial source of stress can make tyrosine very 

essential. The codons of tyrosine are UAC and UAU. 

 

Appearance: White powder 

Molecular Formula: C9H11NO3 

Molecular Weight: 181.19 g/mol 

Melting Point:  >573 K 

Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is 

≥98.0%. 

Application: Tyrosine is a very powerful aromatic amino acid. It is used as 

buiding block of proteins and thyroid hormons. It is precursor to a class of 

neurotrasmeters called catecholamines (dopamine, epinephrine, and 

norepinephrine). The clinical trials of using tyrosine to try to get better attention 

deficit disorder symptoms in human demonstrated positive results. Tyrosine 

suppliments restored certain cognitive resources employed to increase working 

memory. Little effect of L-Tyr is seen in changing the mood of the person who is 

under great stress. Tyrosine is also found to be very useful stress due to cold and 
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fatigue.It may used for treatment of Parkinson’s desease. L-Tyr administration can 

reduce unwanted tendencies [38]. 

 

 L-phenylalanine 

L-Phenylalanine (L-Phe) is a α-amino acid with the chemical formula 

C6H5CH2CH(NH2)COOH.  It can be viewed as a benzyl group substituted for the 

methyl group of alanine, or a phenyl group in place of of terminal hydrogen of 

alanine. This essential amino acid is classified as neutral and nonpolar.  

 

 

 

Appearance: White powder 

Molecular Formula: C9H11NO2 

Molecular Weight: 165.19 g/mol 

Melting Point: 543-548 K 

 

 Source: Sigma Aldrich, Germany.  

Purification: Used as purchased without further purification. The purity is ≥98%. 

Application: L-Phe is the only form of phenylalanine that found in proteins. 

Phenylalanine is used for depression, attention deficit-hyperactivity disorder, 

Parkinson’s disease, chric pain, osteoarthritis, alcohol withdrawal symptoms and a 

skin disease called vitiligo. It is a precursor for tyrosine and also used in the 

formation and synthesis of a number of different neurotransmitters (epinephrine, 

dopamine, and norepinephrine). All of these substances are essential for the proper 
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functioning of the nervous system. It is also thought to function as an efficient pain 

reliever such as: migraines and other headaches.   

III.2.    EXPERIMENTAL METHODS 

III.2.1. PREPARATION OF SOLVENT MIXTURES 

Solvent mixture was generally prepared by taking pure components in 

volumetric flask separately and thermostated at the preferred temperature for 

sufficient time. The required volumes of each component were filled by desired 

solvent in a different flask which was already cleaned and dried thoroughly. 

Conversion of required mass of the respective solvents to volume was completed by 

using experimental densities of the solvents at experimental temperature. It was 

then corked and the mixed contents were shaken well, after that it was used. The 

same procedure has been adopted throughout the entire work for preparing 

different solvent mixtures. The physical properties of different pure and mixed 

solvents have been maintioned in the respective chapters. 

  

III.2.2. PREPARATION OF SOLUTIONS 

A stock solution for each salt was prepared by mass, and the working 

solutions were obtained by mass dilution. The solution was shaken until it makes a 

homogeneous mixture (completely dissolved). The uncertainty of molarity of different 

salt solutions was ± 0.0003 mol·dm-3. 

 

III.2.3. MASS MEASUREMENT 

Mass measurements have been made on digital 

electronic analytical balance named as- Mettler Toledo, 

AG 285 (Switzerland). 



Chapter III: Experimantal Section 

 

 
83 

 

This analytical balance measures of a substance to a very high precision and 

accuracy. The weighing pan is of a high precision (0.0001g) and the weighing 

chamber is with fully integrated draft shield doors. So that, any air in the room does 

not affect the balance’s operation. The doors can be operated one handed easily. 

Weighing read outs in g and mg. 

 

III.2.4. DENSITY MEASUREMENT 

The density (ρ) has been measured by using Anton Paar density-meter 

(DMA 4500M) with a precision of 0.0005 g⋅cm-3. In 

the digital density meter, the mechanic oscillation of 

the U-tube is e.g. electromagnetically transformed 

into an alternating voltage of the same frequency. It 

takes to measure density 30sec/sample after 

temperature equilibration. The period “τ” can be 

measured with high resolution and stands in simple relation to ρ of the sample in 

the oscillator 

                                           ρ = A ∙ τ2 - B                                                                            (1) 

Where, “A” and “B” = respective instrument constants of each oscillator.  

Their values are determined by calibrating with two substances of the 

precisely known densities ρ1 and ρ2. Modern instruments calculate and store the 

constants “A” and “B” after the two calibration measurements, which are mostly 

done with air and water. They employ appropriate measures to compensate various 

influences on the measuring result, e.g. the influence of the sample’s viscosity and 

the non-linearity caused by the measuring instrument’s finite mass. The instrument 

has been calibrated by double-distilled water and dry air. 

 



Chapter III: Experimantal Section 

 

 
84 

 

III.2.5. TEMPERATURE CONTROLLER 

All the measurements have been carried out in thermostatic water bath 

(Science India, Kolkata) keeping with an accuracy of  0.01 K.  

Laboratory water bath is equipment in which a 

vessel containing the material to be heated is 

placed into or over the one containing water 

and to quickly heat it and fixed into the desired 

temperature. This laboratory equipment is 

available in different construction with both digital and analogue controls. It has 

better temperature uniformity, durability, heat retention and recovery. The 

chambers of water bath lab products are manufactured using rugged, leak proof and 

highly resistant stainless steel and other lab supplies. 

 

III.2.6. WATER DISTILLER 

The water distillation units produce highly treated and disinfected water for 

laboratory usages. The distillation process removes minerals and microbiological 

contaminants and can reduce levels of chemical 

contaminants. A water distiller works by boiling 

water into water vapour. The vapours pass 

through a coiled tube condenser and then 

returning it to its liquid state. It is collected in a 

storage container.  

[Fractional Distillation Apparatus] 
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III.2.7. CONDUCTIVITY MEASUREMENT 

Systronics Conductivity TDS meter-308 is used for measuring specific 

conductivity of electrolyte solutions at experimental temperatures. 

The conductance measurement has been 

carried out on this conductivity bridge of accuracy 

±0.01%, using dip-type immersion conductivity cell, CD-

10, having a cell-constant of ~0.1±0.001 cm-1. The cell 

has been calibrated using 0.1(M) KCl solution. The 

measurements have beenmade in a thermostated 

water bath maintain the experimental temperatures. The specific conductance (κ) of 

the solution(s) has been converted into molar conductance (Λ) by using the following 

equation 2 

Λ = 1000 κ /c                                                                       (2) 

Where, c= molar concentration of the studied solution. 

 

III.2.8. SURFACE TENSION 

Tensiometer (K9, KRŰSS; Germany) is used for 

measuring the surface tension (±0.1 mN∙m−1) by platinum ring 

detachment mehod at 298.15K (0.01 K). The accuracy of the 

measurement was within ±0.1mN.m-1.  
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III.2.9. FOURIER TRANSFORM INFRARED (FTIR) SPECTROSCOPY MEASUREMENT 

FTIR spectroscopy has been measured in Perkin Elmer, FTIR spectrometer. 

It is capable of data collection over a wavenumber range 

of 370-7800 cm-1. It records the interaction of IR radiation 

with a sample, measuring the frequencies at which the 

sample absorbs the radiation and the intensities of the 

absorption. Intensities are reported in terms of percent transmittance, the amount 

of light that passes through it. 

 

III.2.10. ULTRAVIOLET-VISIBLE SPECTRA MEASUREMENT 

 UV-visible spectra have been recorded by JASCO V-530 UV/VIS 

Spectrophotometer at at 298.15K (±0.01 K). Samples that absorb Ultraviolet and or 

visible light have characteristic absorbance 

curves as a function of wavelength. 

It is designed to measure the absorption 

spectrum of a sample at wavelengths in the range 

to 190-1100 nm. The light sources used in the V-

530 are a deuterium (D2) lamp (190-350nm) for the UV region. The light emits from 

light source is converged and enters the monochromator. The light is discrete by the 

grating in the monochromator and converges onto the exit slit. The passing light 

through the exit slit is monochromated. The light is separated into two beams, one 

going to the sample to be measured and othe beam to the reference sample 

(solvent). The intensities of the light beams are then measured at the end. 

 



Chapter III: Experimantal Section 

 

 
87 

 

III.2.11. FLUORESCENCE MEASUREMENT 

The QuantaMaste 40 steady state spectro fluorometer has been used for mea

suring fluorescence spectra. It includes high intensity continuous Xenon lamp, adjust

able Slits, excitation monochromator, excitation grating, sample compartment, excita

tion correction, emission monochromator, emission 

grating, detector, photomultiplier detection system, 

ASOC-10 electronics interface, MD-4000 motor driver 

control, LPS-220B lamp power supply, quantum 

northwest TC 125 temperature controller. Together with 

PTI’s Felix GX software, the QuantaMaster 40 will meet highest demands and be 

welcomed in a multiple user environment as well. 

 

III.2.12. NUCLEAR MAGNETIC RESONANCE SPECTRA MEASUREMENT 

Nuclear Magnetic Resonance (NMR) spectra are 

recorded at 300 MHz Bruker ADVANCE at 298.15K (±0.01 K). 

NMR solvents D2O, DMSO-D6 and CD3CN are used in different 

experiments. Signals are quoted as δ values in ppm. Data are 

reported as chemical shift. 

 

III.2.13. POWDER X-RAY DIFFRACTION (XRD) MEASUREMENT 

Cu-Kα radiation, Bruker D8 Discover; 40kV, 30 mA, is used for measuring 

the powder XRD patterns of the compounds. 
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III.2.14. SCANNING ELECTRON MICROSCOPY (SEM) MEASUREMENT 

The scanning electron microscopy (SEM) images are 

obtained using Nova Nanosem 600, FEI Field emission 

scanning electron microscope (FESEM).   

III.2.15. MASS ANALYSIS MEASURMENTS 

HRMS analyses are studied with Q-TOF high 

resolution instrument by positive mode electro-spray 

ionization. 

 

III.2.16. THERMOGRAVIMETRIC ANALYSIS (TGA) MEASUREMENT 

Thermogravimetric analysis (TGA) has been 

carried out (Metler Toledo) in a nitrogen atmosphere 

(flow rate = 50 mL min−1) in the temperature range of 

20−900 °C. The measurements are started quickly, safely 

and easily with the unique One Click function from the instruments' color 

touchscreen display. Optimal atmosphere around the sample is provided by the 

built-in mass flow controller gas supply units which are software controlled and do 

not need any user interaction when starting an experiment. 
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