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The thesis deals with the synthesis and study of
the physical properties, reactivity and structural aspects
of the complexes of niekel(II), nickel(III), cobalt(II) and

ruthenium(II) with some monodentate ligands.

Chapter I, describes the synthesis and some of
the physical and chemical studies on some ruthemium(II)
complexes containing both strong and weak donor 1igaﬁds.
These complexes are of the type z“Ru(MPhE)(06H5CHO)2012_7
(M = P or 4s). On the basis of the above studies, i1kcis
proposed that the complexes have a distorted square pyra-
_hidal structure. To study the ease of substitution of
benzaldehyde in Z‘Ru<MPh3)(06H50H0)2012_7; reactions with
some weak donor ligands, viz. pyridine, DMF, INMSO, aceto-
nitrile and carbondisulphide are also described. Some new
complexes obtained, are of the type, [fRu(MPhB)LBCla_7
(when M = As, L = py or DMF; when M = P, L = DMF) and
Z'Ruﬁ?‘»csa)(PPh3)012_7; Some ruthenium(II) carbonyl comp-
lexes of the type Z"Ru(CO)(MPh3)2C12_7 (M = P or As) are
also synthesized and structural assignments for the comp-
lexes have been made with the help of physical and chemical

studies.

Chapter II, describes the synthesis and studies

on nickel(II) conplexes of the type, Z'Ni(PPhB)XCln72,



Z"Ni(OPPhB)XClm72 (X = €Y, Br, SCN or No5). On the basis
of physical measurements and chemical reactions, it is
proposed that the complexes have a dimeric structure with

a distorted tetrahedral enviromment around the nickel atom
with Chloro-bridges. Low value of magnetic moments of
these complexes is probably due to antiferropagnetic inter-
action between two nickel atoms of the dimer through chloro-
bridges, Evidence of chloro-bridges is obtained from far
infrarcd spectra too. Reactions of the above mentioned
dimeric complexes with triphenylphosphine resulted in the
formation of the complexes of the type, Z"Ni(PPh3)2X61~7
(X-= Br, NO5 or NCS). A distorted tetrahedral structures
For ["Ni(PPhB)EXCln7 (X = Br or NOB) and = square planar
structure for ["Ni(PPhE)B(NCS)Cl_7 is proposed,

Chapter III of the thesis deals with the synthe-
sis of a novel nickel(III) complex, vig. ["Ni(OPPh3)0121’7
kby the oxidation of Z“Ni(PPh%)212_7 with nitrosyl chloride
or chlorine, With the help of magnetic and e. s. r. studies
and some chemical reactions the oxidation state of the
metal is confirmed to be +3, With the help of other physi-
cal measurements a distorted tetrahedral geometry around
" nickel(II) is proposed. This complex is found to act as a

catalyst in the oxidation . of triphenylphosphine to



triphenylphosphine oxide and as an oxidant for the oxida-

tion of cyclohexanel to cyclohexanone,

In Chapter IV, syntheses of some cationie
nickel(II) complexes, viz. Z"Ni(OPPhB)EX_7BZ"YB_72 (when
X = Cl, Y5 = Bry; when X = Er, Ys'z Bry or IBr,) and their
physical and chemical behaviours studied. The presence of
trihalide anions is confirmed with the help of uv spectral
data, where a very strong band (@ =~ 5 x 104) in the u.v,
region is observed due to F — gz transition . Magne-
tic moments of these conplexes correspond to that of !
nickel(II) tetrahedral complexes. On the basis of various
Physical studies, these camplex cations are proposed to
have dimeric structures having distorted tetrahedral

environnent sround nickel(II) with chlorobridges,

Chapter V describes the preparaticn of nickel(IT)
thiocyanate by a convenient one~step method and its various
physical propcrties in solid and in solution, Nickel(IT)
thiocyanate has been used as a precursor for the synthesis
Oof some new and some reported compounds, containing nickel
thiocyanate and other donor atoms such as oxygen, nitrogen
or phosphorus, New compounds synthesized are, NiLB(SCN)E
(L = OPPh

32 OAsPhs or NOH) ), Z"Ni(bipy)5_7(SCN)2,

[“NiLq(NCS)~72(NCS)2 (where L = dimethylamine or triethyls



amine), The physical propertics of the above nentione
compounds have been studied to know their structures and

mode of bonding of thiocevanate to the metal,
2 +/

In Chapter VI, complexes of nickel(II) and
cobalt(II) containing both strong and weak donor ligands,
Viz, Z“Ni(PPhB)L2X2~7 and Z"Co(PPhB)LX2”7 (L = DMF or
DMSO"; X = C1 or Br) have been synthesized and characte-
rized with the help of various physical data, including
infrared and electronic spectra, nagnetic and conductivity
neasurenents, On the basis of physical studieg nentioned
above, it is proposed that the nickel(IT) complexes have
distorted trigonal bipyramidal geonetry in the solid state
and a tetrahedral geometry in solution (when one molecule
of DMF or DMSO is lost in the solution) and the cobalt
complexes have a distorted tetrahedral geometry around the

metal ion,
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