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INTRODUCTION

- It is now self evident that, in recent years, inorganic
chemistiry has experienced on impressive rehaissance‘ Acadenmic
and applied research in inerganic chemistry is flourishing,
and the research outputs are growing exponentially. In last
two decades or so mass spectrometry has undergone remarkable
.growth and has become an important technicue of great utility
in chemistrys Up to the mid 1960s, most of the applications
of mass spectrometry were concerned with studies of organic
compounds. However, since 1965 its impact has been extended
into inorganic chemistry. The first studies were mainly
concerned with volatile organometallic compounds, but later,
with the advent of direct insertion inlet systems, studies of
various types of metal compounds commenced. The usefulness of
this technigue in providing molecular weights and formulae, in
helping with the elucidation of structure and bponding, and in
deriving thermodynamic data, is now well established. PART ONE
of the thesis aims to present an interpretative account of
the elecitron impaect induced mass spectrometrie behaviour of
some metal compounds viz.,, MnﬁCO) i /CF S MnéCO) 72 ,

/ CF SeMn(co) 7n, /" CF,S Feéco) 72, /CF SeFe‘CO) _72 :
uFSSeFE€CO)205 5 and CF,S Cr(NO)ZCqH5 o 6 PPN, e
account of the applications of mass spectrometry in such

. compounds.,

The first Chapter of PART ONE provides some basic
aspects on instfumentation with special references to the
4type of instrument used for the present studies and a few
general aspects of mass spectrometry., Chapter 2 gives an
~account of the EI induced fragmentation behaviour of Mn(00)501
and atiempts to show the evidence of C-0 cleavage in and also
studies the effect of temperature on the mass spectra of
" chloropentacarbonylmanganese. Chapter 3 describes the EI
induced mass spectrometric behaviour of / CF S MnQCO) 72,

' [TCFgSeMn(cO), 7, , /[° CFyS Fe(C0), 7/, ,[CWSSeFe€ce)3 gt 4
CFSSeFeQCO)ZCbHS and CFgS Cr(NO)2 5H, compounds, studied
under different inlets temperatures, and seeks to compare

the behaviour of these compounds with those of the SCH?



substituted metal carbonyl derivatives: and emphasises the
usefulness of the technique because this type of compounds:
'recéived rather scanty attention to date. Chapter 3 also
attempts to provide with the evidences of fluorine shift

from carbon to metal and relative ease of ECF, (E=S or Se)
expulsion with the raise in temperature, It is hoped that
the mass spectrometric results described in the present thesis
will be of use to researchers using mass spectrometry in
studies of metal compounds and that it will provide something
of interest to the synthetic;chemiétSfby illustrating some

interrelationship between mass spectrometry and synthesis.

Among the various fields of current activity in
inorganic chemisitry recently there has been a considerable
interest in the kinetic behaviour, photochemistry, single-
crystal polarised electronic spectra, absolute configuration
and synthesis and reactivity of various fluoro-—containing
complexes of chromium. In spite of this interest, however,
there has been hardly any report on the direct, easy and
general synthesis of fluoro-containing chromium complexes in
its various oxidation states. This might be one of the
reasons why not much of structural information available for
such typesocompoundsi It is the principal aim of RART TWO
of the present thesis, which is mainly based on the synthesis
and structural assessment of some fluoro- and oxyfluoroc-
complexes of chromium(III) and chromium{(VI), to fill, at least
partly, this need. v

The first Chapter of PART TWO provides the new
general synthesis of alkali metal hexafluorochromates(lll),
Agé-ch6_7 and structural assessment of the compounds: by
various physical techuiques, Chapter 5, the second Chapter
of PART TWO, describes the direct general synthesis of alkali
metal pentailuoroaqnochromates€III),.AgéfCrFs(HéO)_7' and it

alsc attempts: to make an assessment of the structure of the

2
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complex species through magnetic susceptibility measurements,
infrared and electronic spectral studies. Chapter 6, the third
Chapter of PART TWO, gives the description of a novel method
for the general synthesis of alkali metal trioxyfluoro-
chromates(VI), A/ CrO,F _/, without making use of hydrofluoric
acid, and characteris;tion of the compounds, In addition, this
Chapter also provides with the details of the synthesis

and characterisation of pyridinium trioxyfluorochromate(VI),
(GgﬁsNﬂ)Z-CrOSFL7. The pyridinium trioxyfluorochromate(Vvl),
(05H5NH)Z—Cr03F;7, {(PFC) has been synthesised with the specific
intention of developing an efficient and new reagent for the
oxidation of organic substrates, Oxidation of various organic
substrates involving the new reagent PFC have also been studied
in collaboration with other workers of our laboratory but the
results of oxidations will not constitute any part of this
thesis., Chapter 7, the fourth Chapter of PART TWO and indeed
the last Chapter of the thesis, which deviates from the main
stream of PART TWO, provides the description of a new direct
synthesis and assessment of structure of tris{acetylacetonato)—
chromium{III), Cr€05H702}3, In view of the extremely important
nature of Cr€C5H702}3, this work has been included in the thesis.
The new synthetic method is based on the eleciron-transfer
coneept, does not require any buffer and gives very high yield
of the compound im a relatively short time, Electron impact
induced mass spectrometry has been used to establish the
monomeric nature of Cr€05H702)3,

Each Chapter of the thesis has been so designed as to
make it self-contained more or less, Every Chapter contains

its introduction %?gmthe relevant literature citations(references)
Clabor

‘thereby making anfgeneral introduction and a comprehensive list

of reference for the whole thesis redundant. The work described
in Cha?ter42,3,4 and a part of Chapter 6 have been published,
while those of Chapter 7 and another part of Chapter 6 have heen
accepted for publication. The work included in Chaptér 5 has
been communicated. Details regarding publications have bheen

given in the opening pages of the corresponding Chapters.
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