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Abstract

The present thesis comprises three chapters, introduction , experimental,
Results and discussion . The introduction chapter dealt with the properties of
the studied compounds and their uses. The experimental chapter contained the
methods of preparation of the various solution such as those of donors and
acceptors. The third chapter was the results and discussion , it included the
different steps of the photometric determination of the amines under
investigation by charge transfer complexation method such as choice of the
solvents , determination of reaction time and temperature . It included also the
estimation of the formation constants and the quantification parameters and the
precision and accuracy of the applied charge transfer method. The results
confirmed the validity of the applied method for the determination of the
studies amines as reflected from the higher stability constants , the lower values
of limit of detection and quantification. The formed solid complexes were
confirmed by elemental analysis and FTIR spectra.



Summary

- The present thesis comprises three chapters as follow:

e Introduction
e Experimental
e Results and discussion

Chapter I: Introduction.

This chapter contained a general introduction about charge transfer complexes and
their importance and applications in different fields .This chapter also contained an
explanation of the FTIR spectra and their advantages over the ordinary IR spectra. The
importance of the studied amines was also reported. This chapter dealt also with the
previous published researches about charge transfer complexes in ground and excited
states.

Chapter I1: Experimental.

This chapter contained a brief account about the instruments and chemicals which
were used in this thesis. It also contained an account about the preparation of the
donors and acceptors solutions in polar and non-polar solvents. The spectral studies
such as determination of the formation constants, the effect of temperature on the
formation constants, Job’s continuous variation method and spectrophotometric
titrations were also described .The method of preparation of the solid charge transfer
complexes was also mentioned in this chapter. The conductimetric measurements
were also described in this experimental chapter. The applications of the FTIR spectra
in constructing Beer's low also described in this experimental chapter.



Chapter I11: Results and discussion.

This chapter included tow parts as follows:

Partl:

This part included the spectrophotometric studies on the formed charge transfer
complexes between chloranilic acid and different heterocyclic amines, 2-amino-5-
methyl-1,3,4-thiadiazol (AMTD) , 2-amino-5,6-dimethyl-1,2,4-triazine (AMDT), 3,5-
dimethyl pyrazole (DMP) , 3-aminopyrazole (AP) , 2-amino-4,6-dimethyl pyrimidine
(ADMP) , 3-amino-5-methyl pyrazole (AMP) , 2-amino-4-methyl thiazole (AMT)
and 2-amino-4-methoxy-6-methyle pyrimidine (AMMP) in polar solvents (ethanol ,
methanol and acetonitrile) and non-polar solvents (dichloromethane (DCM) and 1,2-
dichloroethane (DCE).The electronic spectra of the CT complexes were described and
their formation constants Kcr were calculated utilizing the minimum-maximum
absorbances method .The higher values of K¢t suggested the higher stability of the
formed complexes and their rabid production and the suitability of CT method for
determining the studied amines.

This part also included the spectrophotometric studies of the formed charge transfer
complexes between DDQ and different amines, 2-amino-5-methyl-1,3,4-thiadiazol
(AMTD) , 2-amino-5,6-dimethyl-1,2,4-triazine (AMDT) and 3,5-dimethyl pyrazole
(DMP) in acetonitrile .The electronic spectra of the CT complexes were described and
the formation constants of the formed charge transfer complexes were calculated by
using the minimum-maximum absorbances method .Also K¢t recorded higher values
suggesting higher stability of the formed complexes and also their rabid production.

The quantitative parameters of the formed charge transfer complexes between CHA
or DDQ with the studied amines were calculated. Beer’s plots were obeyed in a wide
range of amine concentrations .The limit of quantification and detection were
calculate and recorded small values confirming the validity of the CT method for
estimating the studies amines .The values of molar absorbitivity, the regression
equation , the slope , intercept , the confidence interval of slope and intercept
confirmed the validity of the CT method for estimating the amines under
investigation. Moreover the recovery , standard deviation, relative standard deviation ,
the comparison of the absolute values of the difference between the true and found



concentrations within Beer’s range and the independent error confirmed the precision
and accuracy of the method.

The stoichiometry of the formed CT complexes were determined utilizing the
continuous variation method (Job’s Method) , molar ratio , spectrophotometric and
conductimetric titrations where 1:1 (donor — accepter) complexes were produced.

The energy, ionization potential , dissociation energy, oscillator strength (f) and the
dipole moment of the formed CT complexes were calculated. Their values confirmed
the higher stability of these complexes.

Part I1:

This part included the FTIR spectral studies of the formed charge transfer complexes
in solid state .The FTIR spectra of the CT complexes were compared with those of
donors and acceptors. It has been concluded from FTIR spectra that the formed
complexes are formed through CT and proton transfer processes.

This part also included the studies of Beer's Law of some solid complexes using FTIR
spectra .The results suggested that, this law can be obeyed in a wide range of solid
complex concentrations (ug/0.3g KBr) with a good correlation coefficient near one.
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