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PREFACE

The thesis describes the elucidation of reaction
mechani sns  of some organic substrates such as an
o 38 -unsaturated aromatic al dehyde (cinnam c al dehyde),
aliphatic esters, secondary aliphatic alcohols, indole and
substituted indoles by aromatic sul phonyl hal oam nes.
Aromatic sul phonyl hal oam nes are  conpounds cont ai ni ng
positive  halogen which behave as nmld oxidising and
hal ogenating agents. They are finding I ncreasi ng
applications as oxidants, disinfectants and antiseptics. The
| npor t ant nenbers of this class of conmpounds are,
chl orami ne-T, chl or ani ne- B (CAB), bromam ne-T (BAT),

bromam ne-B (BAB) and the corresponding dihalo conpounds.

The thesis is divided into five chapters and each

chapter contains several sections.

Chapter | gives an outline of the preparation and
properties of N-netal | o- N-aryl hal osul phonam des, Wt h
special enphasis on CAT, CAB and BAB. It also includes an

Introduction to the subject of reaction kinetics, a review of
the kinetic work carried out with CAT, CAB and BAT and the
experiment al procedur es enpl oyed in the pr esent

I nvestigation.

Chapter Il reports the kinetics and nechani sm of

oxidation of cinnamc aldehyde by CAT. The first section



reviews the available kinetic data on the oxidation of
ei nnam ¢ al dehyde. The subsequent four sections include the
results and discussion on the oxidation of cinnamc aldehyde

by CAT in different nedia, nanely HCl10,, HCL, H,SO, and NaOH.

Chapter Il deals with the studies on kinetics of
oxi dation of secondary alcohols, propan-2-0l, butan-2-o0l,
pentan-2-ol, hexan-2-ol and heptan-2-ol by CAB in presence of
HCl at 40°C. It includes two sections. The first section
gives the review on the oxidation of secondary alcohols by
other oxidants and the other section reports the Kkinetic

results obtained in the present study.

Chapter |1V reveals the kinetics of oxidation of sone
aliphatic esters, methyl, ethyl, propyl, isopropyl and butyl
acetates by BAT in HCL nedium at 40°C.

Chapter V gives a description of the kinetic study of
oxidation of indole (In) and substituted indoles nanely
5-chloroindole, 5-bronoindole and 5-methoxyindole by CAT in
NaOH nedi um catalysed by 0504. It contains four sections.
The first section gives a brief introduction to the
properties indole. The second section describes a review of
oxidation of indole by other oxidants. The third section
deals with results of oxi dation of indole at low
concentrations of hydroxide and indole and the fourth
section contains the results and describes the discussion of

oxi dation of indole at high concentrations of [OH] and [In].



A brief summary of the present investigations is given

at the end.

Appendix | gives an explanation of statistical methods
enployed in the interpretation of experinental data obtained

in the present investigation.



CAT
CAB
BAT
BAB
DCT
DCB
DBT
DBB
Ts
Ph
ZPE
TS
RS
LFER

BSA

IPA
BA
In
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Chloramne « T
Chloramne - B
Bromamne - T
Bromamne - B
Dichloramne - T
Dichloramne « B
D bromamne =« T
D bromamne -« B
p CH3C6 4SO2 -

zérg poi nt energy

Transition state

Reactant state

Linear free energy relationship

Pol ar substitution paranmeter in Taft treatnent
Steric substitution parameter in Taft treatnent

Pol ar  const ant in Taft and Pavelich - Taft
equation
Steric constant in Taft and Pavelich = Taft
equation
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G nnam ¢ al dehyde

p = toluenesul phonam de
Benzenesul phonam de
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Ethyl acetate

Propyl acetate

| sopropyl acetate

Butyl acetate

Indole

Regression coefficient
Standard deviation of the points from
regression line.



