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It is an uncontradicted fact that in recent years
few branches of chemistry have received as much concentrated
study with such fruitful results as coordination phemistry.
_?he exponential growth of research publications in this
subjeet indicates that the study &f the chemistry of
coordination complexes is fast attaining its full stature,
It was in 1891 that Werner, for the first time, propounded
some thing like a theory that proposed to bring under its
protection all such compounds which now go by the name of
complexes, The study, since then, has developed practically
without any sign of decay. Though its importance appeared
to wane in one small slumbering period, the interest never
died down, It actually gained increasing momentum after
the refreshing slumber and has rejuvenated itself with the
applicatioﬂ of the knowledge of the electronic structure
of the atom and the theory of quantum mechanics, The study
has been further fortified by the availibility of various
refined and elegent physical methods of measurements in
modern times, The formation of coordination compounds is
now supposed to take place on a much wider scale than was
usuallyvsuspected, Strictly speaking, even dissociation of
metallic salts in water is regarded more or less as the
chemistry of cooréination of water molecules with metallie /ﬁjv

i 4

I}"i' g
Wl
ions, A v A

e g

Ny
It is, therefore, necessary first to step in QQ /%

7

understanding the coordination compounds, As suggested
1
by the commission on the nomenclature of inorganic chemistry

" Coordination entity may be defined as a molecule or ion



in which there is a metal atom or ion to which are cloself -
attached other atoms or groups., The metal atom is called
the central atom, or centre of coordination, The atoms
directly attached to the central atom are czlled
éooréinating atoms or donor atoms and groups referred to
as ligands fv

gu?h%ﬁsz?omenon can, however, be better understood
bymakinganattgmpt—te-trace the stages in its development,
The chemistry of complex compounds can be considered to
have grown through four periods, The first of these has
been styled as Pre-Werner period during which so called
complex compounds were isclated and analysed, No
satisfactory theory was,however, given to account for
their structure,

Werner after whom the next period in the history
has been named, was first to propound a theory to explain
the formation of complex compounds, According to him
" Bven when, judged by the valance number, the combining
power of certain atoms is exhausted, they still possess
in most cases the power of partieipating further in the
construction of complex molecules by what are called
auxiliary valencies 5 He showed that the factor determining
the structure of coordination ecompounds was not the
primary valency of the central metal ion but the number of
groups of any kind attached directly in the first sphere
of attraction, This number was found to be specific for
different metals and was termed coordination number, With

his simple theory Werner could explain various aspects of



the formation of complex compounds,

Then followed the period of quiescence till
Sidgwick2 first‘interpreted complexes in terms of electronic
theory of valency in 1923, He attributed the stabllity of
complaxlcompounds to the attainment by the central ion of
an effective atomic number, same as the atomie number of
the nearest inert gas. The theory/, however, failed in many
cases, Further, with the advancement of the wave concept
of electrons, application of wave mechanies to coordination
chemistry was inevitable, This interprets coordination as |

a special case of covalency where a bond is formed by the L)

interaction between a vacant orbital and a(igggi; fiifE?:DXWVTLd
orbital, Applicatioﬁ of valence bond and moleculgg"g;ggfal :
tﬁeories to complex formation was,therefore, a natural
consequence, .

The valence bond approximation, in prineciple,
pictures the electron pair ﬁond a;jggaéggﬁzg?bringing
together two aﬁ&@;@ts in a manner such that their §§g§g%é$ew
electronic orbitals interact, In case of complex compounds,
the association takeé place as a result of overlaé}ng of
filled ligand atom orbitals with vacant hybridised orbitals
of metal ions, Pauling3 thought that due to a very slight
energy difference among ( n - 1 ) d, ns and np orbitals in
the transition metal ioms, a redistribution of electrons
among these orbitals is possible, It is in this process
that electrons in the 4 orbitals of the metal ions get
paired in the lower d orbitals thus making some d orbitals

available for hybridisation, Depending upon the availability



of d orbitals different types of hybridisation take place
resulting in tetrahedral, square planar or octahedral
geometry of the resulting‘complexes.-When the inner d
orbitals are used for hjbridisation, the complexes are
termed Inner Orbital Complexes. Some times the outer 4
orbitals are also involved in hybridisation resulting in
what are called Outer Orbital Complexes, The valence bond
theory has reasonably explained the bonding in coordination
compounds but it has rather falled to putforth quantitative
predictions,

The molecular orbital theory of Hund and)Mullikan
was applied to qomplex compounds by Van Vleck, According

To this theory, in the formation of transition metal
complexes the 3d(eg), 4s(ayg) and Up(t4y) orbitals of the

cation combine with the composite orbitals formed by suitable
combinatiop of ligand S-orbitals., This results in the
formation of G- bonding and G-antibonding orbitals, The
Tag orbitals of the metal ions remain as non-bonding
molecular orbitals, Electrons are fed in these molecular
orbitals in the increasing order of energy, The higher the
number of electrons iﬁ the bénding orbitals, greater is
the stability of the complexes formed,

Though the wave concept explaiﬁfvarious aspects §f
complex formation, another group of scientists felt
convinced about the sléctrostatic naturecof tﬁe phenomenon;
In 1930 Van Arkel and DeBomru applied the simple
electrostatic theory to the bonding in metallic complexes.

They applied simply the well known potential energy equation



of classical electrostagtics to their bonding model and ~
suggested structures having minimum electrostatie repulsion,
Though the concept is simple, one does nbt have to go too
far to search for many phenomena which are inexplicable

in terms of the simple electrostatic model, The most
significant defect is that the electrostatié theory does
not consider the effect on the central atom orbitals of the
electrical field created by the charges on the ligands, or
the negative ends of the dipole. The remedy can be sgught
in the crystal field theory which starts with the basic
assumption of the electrostatic theory but also considers
as to how for a‘giVen steric arrangement of the ligands,
the electronic system of the central atom is perturbed and
how far that perturbation stabilizes the postulated
arrangement of the ligands, In the ground state all five d-
orbitals are of equal energy and the electrons will occupy
each of the orbitals with equal possibility, If six ligands
are brought eélose to the metal lons in a octahedral
configuration along the x, y and z axes, the d orbitals are

no longer equivalent, An electron in either the 4,2 . y2

or dy2 (ey) orbital will interact strongly with the
negatively charged ligand, compared to a small interaction
if the electron is in the dxyy dy, or dy, orbitals, The
electron will prefer to occugy the orbitals in which the
repulsion interaction is small.yThe difference in the
energies of the ey and tag orbitals is known as crystal |
field splitting and its value depends on the strength of
the field created by the ligand,



This theory is useful in predicting the stereo-
chemistry, magnetic properties, absorption spectra and
thermodynamic properties of the complexes, But due to its
eﬁphasis on 4 orbitals and electrons of the central atom,
the erystal field theory must necessarily become less
accurate in case of complexes where E,S,R,, N,M,R, and
visible spectral studies hold significant evidence of
delocalization of metal electron on ligand orbitals indicating
increasing covalent character in the M-L bond,

Ligand Field Theory @

In an attempt to explain such cases, ligand field
theory was advanced by the joint attempts of a number of
scientists like Orgel, Nyholm, Owen, Liehr and others, This
theory retains the basic concepts of the crystal field
theory but incorporates certain modifications to take
account of the deviation froﬁ the electrostatic idealisation.
It considers that after the splitting of the metal atom
d orbitals by the crystal field, there is a linear compination
between the metal and the ligand atom orbitals of required
symmetry to an extent depending upon the nature of the
ligand, This leads to more complete understanding of electronic
spectra and magnetic properties of the complex compounds,
According to this theory, the stability of a complex depends
upon the electrostatic perturbation, metal-electron, ligand-
electron repulsion and the extent of covalent bond formatioh.
The ligand field theory has brought a happy compromise .
between the Crystal field theory and the Moleculér orbital

theory. At its one extreme are the cases of complexes which



can be explained purely from electrostatie considerations” ° -
and at the other end are cases explicable by pure molecular
orbital theory, In between these fwo extremes lies the

realm of ligand field theory.

Simultaneously, as theoritical chemists were trying
to unfold the structural mystery of the complexes and the
nature of M-L boﬁd, the solution chemists like Bjerrums'and
Leden attempted to give a sense of direction to the
equilibrium studies of complex systems in solution«, They
introduced the concept that formation and dissociztion of
complex molemiles in solution take place in the following

successive steps

M + @ ML seecsene (1.0)
ML + w-_:a: MIJ? ssesnees (101)
mi”‘ + L ;:j: Ivmi esensee (1015_)
Mg, + 1 = ML sevocns (1.1y)

each step being characterised by a step~wise formation
constant X4, K2 .eceee Ky, The overall stability constant

is the product of all these constants, In these equations

M is the metal lon and L the ligand shorn of all lonisable

H atoms, The charges are omitted for clarity., Bach step is
governed by the corresponding equilibrium constant defined as :

a )
‘}gi = Mll Pecesens (1.2)

aMLi_' o a7,

Ks3 1s called the 1th metal ligand stability or formation

constant governing an equilibrium of the type

m‘i._t + L :—A— "MLi seseces (103)
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The term 'a' in (1.2) denotes the activities of the cons%éﬁﬁéz
Ad a first approximation the concentrations, denoted
by [ ] can be used instead of activities provided the |
measurements are carried out with small concentrations of
reacting ions in a solution of a highly dissociated neutral

salt, e.g. a perchlorate, K; is then defined as :
[y ]
[Mis (], [1]

Ky is termed the 1" stoichiometric metal 1igand stability

Ki = A X EREN] (l‘l.t.)

or formation constant,

Now B4 can be defined as :

i C.
Bi = - [MLiJ = JU Ki vees (1.9
[M] . (1)} 1=1

In addition, since the chelating agent is either an acid
or base, the ligand L, shorn of all ionisable protons, can
take up J protons. Assuming this also to take place in

steps, another set of equilibria is written as follows : %

L + H & LH cecoess (1.61)3
IH  + H 2 L ....... (1.62)
LHy 4 + H & LH ....... (1.61) :
LHy 4 + BH & L ,...... (1.63);

Each of the above equilibria is governed by its constant %

8LH |

‘Kf '.'= "': ) s®eneso e (107) l
LH;_, * °H

th

IK? is called the i ™ proton ligand stability constant and

is the reciprocal of the thermodynamie dissociation constant
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of the acids LHy dissociating as :

LHi ;—2 LI{j‘“‘ + H L B N O N J (1.8)

Using concentrations instead of activities the stoichiometrie

proton ligand stability constant is given by :

[ LHy ] ,
KH - ssvsccan (109)

1 [LE; ). [H)

Now p? can be defined as @

IR : N i
Boo= L = K eeee. (1,10)
[r]*. [1) =

It is now assumed that ionic or molecular species involving(
Hy L and M other than those givensin the above equilibria,
do not exist in solution, This is equivalent to assuming
the absence of polynuclear complexes, proton bearing
compleies, unionised metal salt and hydroxyl bearing
complexes and metsgl ions, Now in subsequent treatment
concentrations are used for activities,

In order to determine the stability constants in
the system described by the above equilibriay Bjerrums
introduced the concept of "Degree of formation or ligand
number 'ﬁ ", which he defined as the average number of

ligands bound per metal ion: present in whatever form, i.e.

N
> 1 Q‘ﬂ’ﬂ

i=0

£

»l .o.‘-ov‘-- (1011)

=]
i
|

N ' -
[ML4]
i=0
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substituting for the value of [MLy] from equation of the
type (1,4), applied to equilibria (1.1y), (1.12)....(1.1y)
and eliminating [M] the resulting expression would be

Ky [L] + 2K4Kz [L]% + 4.... NE4K2 ... Ky [1]V

n = =~ —

eeo(1.12)

b
which may,arranged in the form

n + ('ﬁ-l YKy [1] + ('ﬁ~2 YKp [L]2 + ..’.(ﬁ—n)Kn[L]n=o

eeo (1013)
n=n

or Y  (R-n)K [ = o

n=20

The equation (1,12) was termed®formation function®
by Bjerrums.

A similar function for the proton ligand complexes
is given by @

K () + 2K) K3 [H]% + L.... 0KY K3 L.l K ra]? (1.1%

hd

Dy

1+ Ky [H] + K},I Kg [H]% + ..... K? K§, KI; [H]j

where ‘SH is the mean number of proton bound per non-complex-—

bound ligand molecule, Using (1.10),'3H is written as @

iy + (B = DXy [B] + Gy - 2K [€]7 + ... (ByrmEy [H)2 =0

.Qo'- (1015)’
Since the total amount of the metal salt and the

chelating agent introduced in to solution are known, the
following relation can be stated :
. . _ | |
o= 2 [ (1.16)

i=20



and
3 " N T
TI’ - Z [LHi] + Z i [mi] [N N N J (1'17)
i=20 1i=0

Employing (1,5), .the equation (1.16) becomes =

. | ,
n, = M S e, 11t ... (1.18)

i=0

and using (1.5) and (1,10) the expression (1.17) becomes

3 N
T, = -[L]i;o s, (1] + 1S e, [11P il G

i=0

In the above expression TM and TL are the total
concentrations of M and L respectively present in a solution
in gram moles per 1itre.

The plot of T against log 1/4Jor éﬁj are called
the formation curve of the systems, The solution of these
formation functions lead to step wise proton ligand and
metal ligand formation constants,

The statistical effect prevents the successive metal-
ligand formation constants from being equal, and the ratio

between the two consecutive constants can be determined

statistically, provided asymmetry and chemical and electrical

forces are ignored, For statistical consideration if may bel‘
assumed that the compound MLn's tendency to split off a
group is proportional to n, the number of groups already
attached, and that the tendency to add an additional group
is proportional to N - n, the number of unfilled positions,

For the ratio of two successive constants, therefore, we have

11

-
-



~Kn - Qn + 1) . ("N -n + 1) veeens (1.20)
Kn+1 n ‘ (N - n)

To account for the non-statistical forces, -Bjerrum

introduced a spreading factor x, such that :

X, (n+1) (N = n + 1)
= - : ‘ x2 ... (1.21)
Kﬁ+1 ‘ n{ Newn)

for the special case when N = 2

*S9 e 0 (1”.22)
and the equation (1.,12) is reduced %o

X4 [A] + 2K4K2 [A] z

L LA B ) ' . (1.23)

1+ Ky [A] + KyKp [A12

The spreading factor x is a constant quantity for the whole
system and may assume any value between zero and iﬁfinity.
The coefficient to x? (for N=2) is chosen in such a way that
for x = 1, the ratio between successive formation constants
is exactly that predicted by purely statistical considerations,
Thus larger the value of x, greater will be the difference
between two successive formation constants,

To obtain the greatest possible symmetry,‘Bjeprum has
introduced an average constant Kav so that for the simple
case of N = 2

Kav = Jﬁa :I-T{ esesasen (102}'{')

When X is overall stability constant defined by @

_Daa] e (1.25)

K = .
[M] + [a7?




hence it follows that

k' = 2x . Kav esesese (1¢26)

ka = Kav/Zx ; | (1.27)

.Inserting these expressions in the equation (1.19)
for the formation function N=2 we find
2xk _ [a]+ 2k 2 [4]2
- ‘ 'av av _ sasecsres (1028)
2 2
1+2x K [A]+ K 2 [4]

=]

for 1 = 1 (mid point of the formation curve) this equation

leads to K, [4]=1 or log K, = B[i] and

2 #p[als

Thus the average constant K o is equal to the

|

i

log K = 2 log Kav

reciprocal of the free ligand concentration and the degree
of formation i1,e, n/N is 0,5 regardless of the value of
spreading factor., )

When T = 0.5 equation (1.23) may be combined with
equation (1.21) (for N=2 and n=1) to give the following
relationship between ky and[A] :

ky [A] + x§ [A]
Ux? B

When x is very large as compared to ky [A], the

1 o P60 e (1.29)

second term becomes negligible and under these conditions
k' = 1‘- / [ﬁj ssoennss (1030)

Similarly at T = 1,5 equation (1.27) and (1.28)
may be combined to give the following relationship between
k2 and [A] @

13
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3 . - .
=1 svsesese (1;31)

ka [A] -

Ux% ko, [A]
Again for large values of x, it may be seen from equation
(1.31) that -

ka = 1/ [8] eedeeees (1.32)

Therefore the relationship between kykz and [A]
depends upon the value of x, and the solution is simple
only when x is very iarge. Under this condifion ky and ko
may be determined graphically as in the case of Kav’ from

a plot of T veesus log 1 / [A]Jor 1 versus 3 [4],

Determination of the formation curve :

The formation curve is generally obtained by‘
the Bjerrum Calvin pH titration technique, Here [H] is
measured by pH measurements and titration techniqué allows

large amount of data to be obtained in a short period of
time, This method as used by Irving and Rossott16 has severél
advantages, Here it is neither necessary to convert the pH
meter readings to stoichiometeric [H] ion concentration nor
to know the stoichiometric concentration. of neutral salt
added to maintain the ionic strength constant, Moreover, the
acid dissociation constants of the reagents whieh are
required in calculations are determined under the same
experimental conditions as the formation constants, The
method can be readily applied even_yhgp.ﬁafer - organic
solvent mixtures are employed to provide a homogeneous
medium without knowing the exact relation between the glass
electrode pH measurements in these media and stoichiometric

hydrogen ion concentration, This method, consequentily, has
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been used in the present work and has been discussed in
later chapters,

The study of the solution: stabilities and the
structures of the solid complexes have furnished significant
information to theoritical chemists, It was felt that the
consideration of the covalency in terms of g -bonding alone
is not sufficient to explain all the experimental facts,
Ammonia is found to forﬁfg%able complexes with non~traﬁsition
elements than phosphine and arsine, However, reverse is the
caée in transition metal complexes, Pauling drew attention
to the abnormally short M - C bond distances in the metal
carbonyls and complex cyanides, He interpreted the bond
lengths and the stability of these complexes as indicating
some double bond character in the metal ligand bonds,
According to him besides the ¢ -~bond, mbond formation can
also take place-in complexes as a result of the combination
of d orbitals on the metal atoms which act as donorg,with
vacant p or d orbitals on the iigands acting as acceptors,

It is now generally recognised that multiple or mbonding

in metallic complexes may arise in the following two ways
(1) Donation of T2y electrons which can not form g -bonds
to empty pr orbitals located on the ligand atom,

(2)  Donation of Tag * electrons to empty dr orbitals
located on the ligands,

An intérpretation of wbonding has been attempted
in terms of molecular orbital theory. In the normal mode of
overlap the ng orbitals do not find orbitals of the required
éymmetry on the ligand atom and hence remain as non-bonding

molecular orbitals. In cases where the ligands have vacant
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pr or dw atomic orbitals on the ligand atom or the 1igand o
molecules have vacant anti-bonding w molecular orbitals,
they combine to form the composite orbitals of the required
symmetry to combine with the v metal orﬁital; r-bonding
and naanfibonding molecular orbitals are formed in this way,
‘ Ligand field theory pro&ides the best explanation
for the mbond formation, It considers that the formation of
7m-bonding and mantibonding molecular orbitals increase the
ligand field splitting and thus contributes towards the
stability of the complexes. In case of the cyanide and ‘
carbonyl complexeé the stability is attributed to dw - prw
interaction, In case of the ligands involving the latker
group atoms vacant dr orbitals are avallable which enable
dr - pr interactions to take place in the transition metal
complexes,

The possibility of dr - pr interaction has been
substantiated by the various investigations on the M - L
bond in the transition metal complexes involving ligand atoms
of the third ( P,S ) and fourth ( is, Se ) pericds of a.
groupz Nitrogen and oxygen containing complexes in specisl
circumstances exhibit partial double bond character in the
M - L bond due to dr - pwr type of interaction,

In case of ammonia and primary amine complexes, |
there is no possibility of m~bonding but the possibility of
m-bonding exists in case of pyridine complexes, °

Pyridine and substituted pyridines are heterocyclic
tertiary bases, They contain a lone palr of electrons which

can be ‘donated to the central mebtal ion forming a ~>complex,
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If metal also possesses a pailr of m-electrons, they are

back donated to the ligands. It is therefore, interesting

to study the complex forming tendencies of pyridine and
substituted pyridines, Bjerrumgdetermined the stability in
solution of pyridine and substituted pyridines with cu™t

and Ag® metal ions. P.C.Sinha and R.C.Ray carried out the
stability titration of copper perchlorate with pyridin‘e;
The compound was synthesized too and the nature of the bond
established, Cu(II) complexes with pyridine and substituted
pyridines have also been studied by S.F.A Kettle and J,P,
Pilloilo and R,N,Patel and D,V,Raman Rao‘i. The stabilities
of Ag(T) complexes with some 3~ and Y- substituted pyridines
were also determined by Kent Iviurmam'2 and coworkefs.
Bhattacharya and Sinha‘B as well as G:Beech'u et al have
shown that greater the basicity of the ligand, more stable 44
the complex formed, P.S.Relan and P.K.Bhattacharyats studied
the stability of Be(II), Cr(III) and Mn(II) complexes with
pyridines and substituted pyridines in aqueous solutions
whereas T1(III) complexes with hydroxy pyridine were studied
by Bi’.t.Lobov'6 and his coworkers,

Polarographic studies on stoichiometry and stabilities
have also been attempted. Dissociation constants for cadmium
complexes with dipyridyl were determined by Bailo]:"7 et al
as early as in 1950 and they reported the existance of 1z
complex in Cd-pyridine system, Later on Morinaga18 in 1956,
Liu and Fu‘g in 1957, Desai and K’a.badi20 in 1961 and Liang-
Nien Chi21 et al in 1965 studied the stepwise formation -

constants of cadmium-pyridine complexes polarographically.
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The dissociation constants of Cu = complexes  were also

determined, The determination of overall constants of Zn(II)
complexesz3 with pyridine show 1:1 to 1l:4% composition,
Nickel pyridine instability constants were calculated by
Defered and Hyne methodzu. The basic strength of 3-amino-
pyridinezs was determined by polarography and pH metry,

Spectroscopic methods are also now available for
finding out the stability and thermodynamie data of
complexes., R.W.Greenz6 titrated Ni++ with picolinie acid,

The higher wvalues of stability constants obtained by this
method are ascribed to undetected coordination at the
carboxylic ion which introduces a great‘error in the piH
titration method, The stpdy of the complexes of pyridine and
substituted pyridines, carboxylie acids and quinoline were
carried out by Bireswar Banerjee2? They alsc confirmed the _
composition of ferrous picolinate28 to be [%e‘(ﬁ:/ t:jC5Hu)3]

0co
spectroscopically and determined its instability constants,
AV, Ablov and V.V.Nazarora29,3o studied the tertiary base
complexes of nickel, cobalt and copper in different solvents
spectrophotometrically, Spectral evidencé for the competitive
metal bonding in metal complexes was found by Naseem and
E,L.Anma3‘.

The chelate effect was studied by calorimetry, pH metry
and E,S,R, by G,Atkinson and J.E.Bauman3i The enthalpy and
entropy contribution to the chelate have also been analysed,
Possibility of using E.S.,R. as a tool for studying complexl
stability have been illustrated by them, The E,3.R, spectra

of Cu™ complexes of pyridine and substituted pyridines were

33
studied in frozen aqueous solutions , Stepwise formation
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3n ++
constants. of a~, B~ and Y-picoline complexes of Cu  and

Cu+ have also been determined spectrophotometrically,

A M, Rubinshtein investigated the nature of chemical
bond in aminopyridine35 and steric hinderencesBé and the formation
of complex compounds with complicated amines, 2-aminopyridine37
enters the inner coordination sphere which is a eis type.

An extensive review of isolation, Spectropho§dﬁetry
and I,R, study has also been made. Thiocyanate cogpiexes of
pyridine and substituted pyridines with pallag;dg were
studied by Spacu and Camb01138 and by Bertini and Sabatini39
in 1966, The visible and I,R, spectra of vanadium(III)
complexes with pyridine have been studied by Clark, NYholmwo
et al, whereas that of thallium was studied by William and
Whinnieut Spectral studies (I.R., U,V, and visible) of
ruthenium nitroso compounds containing pyridine and nitro-
pyridine were made by Zv;vag.’m’cs'evhb2 et al, Far I.R.spectra
of charge transfer complexes between lodine and substituted
pyridines in cyclohexane solution was studied by Lake and
Thomsonu% R.C.Paulau and his coworkers studied the
interaction of sulpﬁﬁryl chloride with pyridine and
substituted pyridines, The I,R.spectra of the adducts has
revealed the coordination of tertiary amine through the
nitrogen atom to the sulphur atom of sulphuryl chloride,
I,R.spectra of Zn(II)uf manganeseué and other transition
meta1u7 conmplexes with pyridine and substituted pyridines

4B ek g
were also studied, Compounds of pyridine with cobalt salts,

50
three spatial lsomers of pt-chloroiodopyrineamine , some
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compounds of uranium , copper dithionate pyridine complex,

compounds of TeF, with pyridine,s3 effect of pH of the
solution on the composition of the complexessu (Py)SeF,, Et20,
complexes of decaborane with pyridine»and 2~bromopyridine55
and complexes of Pd++ and Pt+* with 2-aminomethy1pyridine56

have g1l been studied, Most of them are mixed ligand

complexes,
5795895 . 60=~62
Some instances of magnetie, ? N,M.R,
63964 P
and P MR, studies of pyridine and substituted pyridine

-~

complexes have also been noticed recggplﬁl

_The literature, however, ré%éals that no systematic
study of pyridine and substituted pyridine complexes with
Ni(II), CA(II) and Mg(II) in agueous medium has so far been’
made, For solution studies Irving-Rossotti methodé has been
used in the present investigation which has not been used
before. The complexes have been isolated from their aquecus'
solutions with nitrate, glycol%te and lactate ions in the
outer sphere, The idea of selecting these metals 1s to
explore the effect of M -~ L mbonding on the stabilities
of the complexes, The Mg++ ion having no 4 orbitals can not
form m-bonds but Cd’* with a'® configuration and M** with
d® configuration are capable of M » L minteraction.

An gttempt has been made to establish.: the nature of
the bond and the structures of the complexes on the basis of
magnetic susceptibility determination, absorption studies in
visible range (in case of Ni;complexes) and I, R.studies,

The subsequent chapters will present an account of the

investigation carried out,

20
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