Chap 3 Techniques used in the study

CHAPTER 3. EXPERIMENTAL PROCEDURESAND TECHNIQUES
USED IN THE STUDY

3.1. GENERAL WORKING CONDITIONS

The reactions were conducted using a dual maniifeédwith nitrogen and vacuum lines
connected by 2-way ground glass taps. Nitrogen passed through a glass tube
containing 4 A molecular sieves and blue coppefatilgrains serving as an humidity
indicator. When the colour of the copper sulfatenéd from blue to yellow, the grains
were regenerated by heating them in an oven urdilblue colour was recovered. The
flow rate of nitrogen was monitored by a paraffiih lmubbler that was connected to a

nitrogen line [1] (figure 3.1).

Figure 3.1. Manfold nitrogen line

A = Nitrogen line

B = Glass tube containing molecular sieves and eogpplfate
C = Paraffin oil bubbler

D = Tube connecting the system to a vacuum pump

Generally a three-necked round bottomed flask vsesl dor synthesis purposes while

NMR tubes were used in the experiments involvirgrtionitoring of a reaction.
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3.2. SOLVENT PURIFICATION

Solvents used in the synthesis of the starting maddeor in the isolation of the products
were dried and deoxygenated before use. Solvents Vst pre-dried using 4 A
molecular sieves for at least 24 hours in a reabetite. The solvent was then distilled
from a suitable drying medium under nitrogen fl&j: [

3.3. CHARACTERIZATION TECHNIQUES

The following techniques have been used to chaiaeteompounds throughout the
study.

3.3.1. Nuclear M agnetic Resonance (NM R) spectr oscopy

Nuclear Magnetic Resonance spectroscopy is a usedlifor the characterization of
chemical compounds [3]. NMR spectroscopy was usedotfirm the success of the
synthesis of the starting material, to identify {@ducts formed and to monitor the
reaction in order to get information about a patic system under study.

'H- and*'P-NMR spectra were recorded on a Bruker AC 30@tspmeter at 300 MHz

and 121.5 MHz respectively. All spectra were reedréh chloroform-d (99.8 atom % D,
containing 0.03 % v/v trimethylsilane) and referethdo tretramethylsilane (TMS), on

the d-scale. Mestrec application was used to processpetra.

3.3.2. Infrared (I R) spectroscopy

This technique gives information about the struetira compound [4]. The spectra were
recorded on a Bruker Vector 27 FTIR spectrome&ng OPUS softwareGenerally,
dichloromethane was used to dissolve the matefiak transmission spectra were
recorded on the samples. The pure solvent wasassadlank and its spectrum recorded
before that of the actual sample.
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3.3.3. Differential Scanning Calorimetry (DSC)

Depending on the material under study, DSC candeel in a number of applications:
phase diagram of polymers, heats of reaction measents of metal salt hydrates,
melting point measurement for most compounds, yputétermination for biological

materials, to name a few [5]. The melting pointsoaf compounds were determined
using a Mettler Toledo DSC822e instrument. Betwg&éhmg of the sample were loaded
into an aluminium pan and heated at a heatingafa€’C/minute. Indium was used in

the calibration processes.

3.3.4. Mass Spectrometry (M S)

Mass spectrometry is a technique used to genemagefiom either inorganic or organic
compounds by any suitable method, to separate tbaseby their mass-to-charge ratio
(m/z) and to detect them qualitatively and quatmigdy by their respective m/z values
and abundance [6]. A VG 70 SEQ mass spectromethraniesolution of 1000, at a scan
rate of 2 secs/decade (external), was used. TheAkanic Bombardment (FAB) method

was found to be suitable for our compounds.

3.3.5. X-ray Diffraction (XRD).

XRD is the technique which gives the most credibfermation about the structure of a
particular compound. Crystallography provides thestrdirect way of forming three
dimensional images of molecules [7, 8]. Crystalctires have been determined using a
Bruker SMART CCD area — detector difractometer. BiELXTL program was used to

solve the structure while SHELXL97 was used inrffenement processes.
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3.3.6. Optical microscopy

In order to obtain information about the phenometaking place at the microscopic
level between reactants, optical microscopic expenits have been undertaken. Pictures
were taken using a microscope directly connected digital camera and a PC (figure
3.2).

Figure 3.2. Optical microscope

A = Heat controller
B = Sample holder

C = Thermometer
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