PREFACE

The work i this thesis entitfed Claryl)-H Bond  Activation:  Isolation
Characterization and Reactivity of Cyclometallates™ was initiated trom an attempt to
explore the possibility ot activation of ditferent types ot C(aryl)-H bonds with special
emphasis on the selectivity of the processes and the reactivities of the resultant
organometallates. Another perspective ot the present work 1s to nsert oxygen into
metal-carbon bonds under ambient conditions

The thests consists of sixcchapters. The mam advances o1 the ares of transition
metal mediated Ctarvi)y-H bond achivation have been sunvmnanzed o Chapter §owath
emphasis on evelometallaton reactions. Current challenges i this area and the
surnose ot the present imvestigation are alse outhned i the chaprer

{hapter 11 deals with the C(naphthvi)-H bond activation by patladiumiiiy, Al the
cvelopaliadates have been characterized by spectral data and scoray diffraction he
nature of clectronie transitions n the evclometatlates has been examined usig Hims
Dependent Density Funchonal Theory (TD-DE D

Oxvyeen sertion into palladiume-Carvly  bond tmeraloxviation) under ambient
conditions constitutes the core ot Chapter D The metatoxyvlation has been aohioved
cnder storchometne and catalvihie reaction condittons. The iselared products hase
heen characterized by spectral data and X-ray ervstatiographic anatysis.,

Chapter v ddeals with the aetvaton of Ciaphthyvh-H o bond by platinumihy and
the reactivines ot the divalent eveloplatinates, Characterization by spectral studies. N
fan crvstaliographic snalvsis and alse TDDET study of the eveloplatinates has been

rusentesd

Chapter ' Voconstitutes the Cinaphthyvh-H bond activation by ruthenumdll and
ruthenmum(lll) metal precursors. The cycloruthenates have been isolated and
characterized by spectral data and  X-ray diftraction. TDDFT study ot the
cveloruthenates have been studied to delve into the origin of the clectronic transition
ot the complexes

The activation ot Ctnaphthvh-H bonds by rhodium(l). rhodiumcIth and mdium(l)
comprises the subject matter ot Chapter VI Rhodium exhibits o unique chemistry in
bringing about C-S cleavage This chapter also deals with the formation of

cvelometallates  of  Rh(Ill) v regiospecitic  Clsp)-S  cleavage  of  the



(if)

alkylsulfinylazonaphthalencs. The isolation, characterization, X-ray crystallographic
analysis and TD-DFT study of the resulting cyclometallates have been described.

The present work was initiated in August 2007 at University of North Bengal,
under the supervision of Dr. P. Bandyopadhyay, Department of Chemistry.

In keeping with general practice of reporting scientific observations, due
acknowledgement has been made whenever the work described was based on the
findings of other investigators. | must take the responsibility of any unintentional

oversight and errors, which might have crept in spite of precautions.
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