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PREFACE

The theds describes the ducidation of reaction mechanisms of oxidation of some
organic subdrates, such has hexoses, pentoses, uronic acids, 6-deoxyhexoses and
subgtituted phenethyl acohols by dectrolyticdly generated manganese(1II) sulphate in
sulphuric acid medium. Methods of preparation of stable solutions of manganese(IIl) are
designated and evaluated for suitability. Characterization has done by using the dectronic
absorption spectra and by the measurement of redox potentis of Mn(III)-Mn(II)

couples.
The thesis is divided into five chapters and each chapter contains several sections .

Chapter 1 is of generd naure deding with the introduction to reaction kinetics,
review of manganese(IIl) oxidations, biochemical significance, preparation of
manganese(IIl) in aqueous sulphuric acid medium, edimation of manganesg(lll),
spectrophotometric investigations, stability of manganese(Ill) in agqueous sulphuric acid
redox potentias of Mn(III)-Mn(II) couple in agueous sulphuric acid, isotope studies,
linear free energy reaionship (LFER), experimenta details and objective and scope of
the present work.

Chapter 2 gives a detailed report on the kinetics and mechanism of oxidation of four
hexoses namely D-glucose, D-fructose, D-mannose and L-sorbose and three pentoses
namely D-xylose, L-arabinose and D-ribose by manganese(III) sulphate in the presence
of sulphuric acid at 30°C. The firs section of this chapter gives a brief introduction to
monosaccharides, while section 2.2 reviews the available kinetic data on the oxidation of
monosaccharides. Section 2.3 describes the actual kinetics and mechanism of oxidation

of four hexoses and three pentoses by manganese(I11).

Chapter 3 deds with kinetics and mechanism of oxidation of two uronic acids

namey D-giucuronic acid and D-gaiacturonic acid by manganese(I1l) sulphate in acid

(i)



medium. Section 3.1 gives a generd introduction to uronic acids. Section 3.2 report the
actud kinetics and mechanism of oxidaion of two uronic acids by manganese(II)

sulphate in suiphuric acid medium a 30°C.

Chapter 4 describes the kinetics and mechanism of oxidation of two 6-deoxyhexoses
namely L-fucose and L-rhamnose by manganese(Ill) sulphate in acid medium.
Section 4.1 briefly describes a generd introduction to the 6-deoxyhexoses. Section 4.2
gives a description of the kinetics and mechanidic investigetion of oxidation of the two

6—deoxyhexoses by manganese(III) sulphate in presence of sulphuric acid a 30°C.

Chapter 5 deds with the kinetics of oxidation of phenethyl dcohols by manganese
(111) sulphate in acid medium . Section 5. | gives a generd introduction to the phenethyl
adcohols. Section 52 gives a review of oxidation of phenethyl adcohols by other
oxidants. Section 5.3 explans the results of oxidation of the phenethyl acohols by

manganese(II1) sulphate in presence of suiphuric acid a 30°C.
A brief summary of the present invedigetions is given dfter the reference.

Appendix 1 gives an explanation of datisticad methods employed in the interpretation
of experimentd data obtained in the present investigation.

(i)
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