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THOUGH a large number of tetrahalo complexes
of thre composition [L].[MXs] where LX =
tetraalkylammonium halide or pseudo halide and
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ABSTRACT

When tetrachloro cobalt{ll), vickel(Il} and zinc(I1) complexes were trzated with a variety of
lisands contairing nitroger donor atoms, the following mixed ligand anionic complexes were isolated.

[L]: IMCLB], [LY [IMCIsB",] and [L][MCILB%])

where, L. = monomethyl ammonium ion, M = Co(1l}, Ni(ll} or Zrn{l1}; B = ortho-phenanthroline,
2,2-bipyridyl or ethylene diamine; B’ = Morpholire or pyridine; ard B” == v-picolire, pyridire or
aniline. AM values of the complexes in acetone are quite high indicatinrg the 2:1 and 1:1 electro-
Iytic nature of the above complexes. Magnetic moment values show the presence of three and two
urpaired electrons in the case of cobalt(ll) ard nickel(ll) complexes. The IR spectra of the com-
plexes indicate strong absorption bapds of both the mopomethyl ammonium ion and the nitroger
doror ligards. The ligand absorption bands are mwodified as a result of bonding to the metal.
Direct evidence of bonding was obtained by the occurrence of v (M-N) ~ 350 cm~* m the far IR of
the complexes. Studies of bands in the visible electionic spectra provide evidence for an ociahedral
geometry for Co{lly and MNi{l}) complexes. The Zn{ll) complexes are probably octahedral on the
basis of aralysis, conductance and IR spectial data.

INTRODUCTION

M = Cofll}), Ni(Il), Cu(ll) and Zn(ll) have been

prepared*—® but little work has been done to change

the stereochemistry of these complexes by reacting
with other nitroger, oxyger or sulfur doror ligands.
We have earlier reported™® anionic mixed ligand com-
plexes starting from these type of tetrahalo compounds.
This communication describes the preparation and
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Conductance, magnetic susceptibility and IR spectral data of the compounds
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Compounds Molar conductance ot v(M-N) v(M-Cl)
A M mhos cm? B.M.
[L], [CoCl4(o-Phen)] (260°)* 212 4-99 350 220
L1, [CoCl4(2,2"-bipy)}] (260°) 220 5+10 345 210
(L] [CoCla{en)] (260°) 224 4-84 350 220
[L1[CoCl{Py}),] (130°) 152 4-96 340 225
[L1[CoCly(v-Pic),] (116 123 5-00 355 215
[L1{CoCly(An),1 (141°) 144 4:92, 345 220
[L], [NiCls(0-Phen)] (263°) 232 3-12 345 220
[L1, [NiCl,(2,2’-bipy}] (260°) 224 3-04 360 215
[L]. [NiCl(en)] (260°) 216 2%-96 340 225
[L] [NiCls(Py),] (167°) 130 2-90 150 210
[L}. INiCL,{Morph),] (191°) 228 3-00 340 225
[L1. {ZnCl,(0-Phen)] (260°) 208 360 210
IL]: [ZnCl4(2,2 -bipy)] (260°) 206 355 220
[L]. [ZaCly(Py).] (132°) 216 345 225
IL1, (ZnCly{en)] (260°) 202 360 220
[L] [ZnCly(v-pic).] (124°) 140 350 210
L] [ZnCl{An),] (154°) 154 360 215

e
e —

N —

characterisation of Cofl1}, Ni(I1) and Zn{il) complexes
using monomethyl ammonium cation and various
mono- and bi-dentate nitrogen donor ligands.

EXPERIMENTAL

All the chemicals used were of Analar grads. To
ant ethanolic solution of metal chlorides, an ethanolic
solution of monomethyl ammonium chloride was
added in 1:2 ratio when crystalline compounds sepa-
rated out. This was then filtered, washed with ether
and dried in vacuo. The mixed ligand complexes weie
prepared by adding calculated amounts of ligands
(1 :2 propeition) separately ta ethanolic suspension of
simple anionic complex of the type [L],[MX4] and
refluxing for about 1 houwr. On cooling, crystalline
compounds separated out which were then filiered,
washed with ethanol followed by ether and dried in
vacuo,

Metal and chloride in the complexes were determuned
by complexometric ftitration and Mohe's method
and nitrogen by micro analysis. Conductance was
measured in MI000 acetone :olution using Toshniwal
conductivity bridpe, Magnetic susceptibility measure-
ments were made over solid specimen by Gouy method,
IR spectra weie recorded on KBr phase wsing Perkin-

* The values in the parenthesis indicate the melting peints of the comnlexes.

Elmer-221 specttophotometer. Electronic spectra were
recorded using M/100 (Chloroform base) solution by
Hilger-Watt Uvispeck spectrophotometer. The con-
ductance dafa, magnetic moment values and some IR
bands are 1ecorded it Table I. The analytical resulls
for the metal, vitrogen and chlorine in the complexes
closely agreed with the calculated values within the
limits of experimental ercors.

RESULTS AND DISCUSSION

When the tetrachloro cobalt(ll), nickel(ll) and
zinc{1l) complexes were reacted with ligands containing

nitrogen donor atoms, any of the following pos: ibilitigs
can take yplace :

() No reaction may occur leaving the existing
conmplex unclivtged,

(ii) The ligand may simply add on to the existing
complex, or

(i) The Ligand may ceplace either equal or unegual
number of other ligands.

The first and second possibilities arve ruled out singe

reaction did take place resulung ta the formanion of
well defined beautiful, shining crystalling comypounds

ditfering in appeatange and propettics of the starting

material,
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Study of IR spectra is quite Mlustrative, Absotption
bands are noticed at 920 (vs), 1000 (s), 1250 (vs),
1405 &), 190 0(5) and 2080(y e due to mono.
methyl ammonium ion modified due to protonation.
Most of the abzorplion bands due to free mirogen
donor ligzrds have been modified in the mixed aniouic
complexes irdicatirg their coordintion to metal ions,
Since the higand 1s not free but bonded to the metal
most of the ligand absorption bands are splt andjor
shified to shocter wavelength or a higher frequency
regiort. This 1s expected i the case of complexes due
to charge in bond order consequent to the metal lgand
bondirg, The sharp bands obtained at 782, 835,
1015, 1235 anrd 1610 cm™ In case of v-picolire
charged to actound 804, 860, 1030, 1245 and
1620 co™?  respectively in the complexes. In case of
aniline, the weak symmetrical and asymmetrical N~H
stretching modes at 3370 and 3265 com? gespectively
changed to ~ 3330 and 3250 em™ in the complexes.
Also the v{C-N) vibration in ¢ase of gniline at
1240 em™!  charged to ~ 1215om™ in the compleses.
Eviderce for the coordination of the bases have been
further substantiated by the appeararce of bands
~ 350 et in the low frequency region assignable?
to v(M-N). In addition absorption band ~ 220 cm?
can ke attributable ta v (L-C1} viticatian.,

The electrical conductance values in acetore golu-
tions adequately confirmed the anlonic natute of the
complexes. Magnetic moment values show the pre-
sence of three and itwo unpaired electrons in case of
cobal({ll}) and nickel(ll} complexes,

From the analytical, spectral and condustance data
evidenc, the compounds now reported fall under two
categnries.

Hexa coordinated :

LY IMCLB]) where B = ottbo-phenanthrotiee,

2,2 -bipylidyl or ethylene diamine,

M = Co(1), Ni{II) ot Zn{il) and

L), IMCB’ ) where B’ = morpholine or pyridine,
M == Ni(11), Zn(l).

1.

These compounds are 2:1 electrolytes as indicated
by their molar conductance values and thete are
expected to bhave octabedral strugtuce.

e e et

2. Penty coordinated:

[LY[MCL,B”,] where M = Co{ll), Ni{I1) or Zn{1}).
B* = vpicolire, pynidire or aniive.
The molar corduciance values indigate 1:1 electro-
lytic nature of the complexes,

In octahedral nickel{1)) complexes thiee bapds
due to the trarsitioes A4, — 3T (Py(v)), VA, T,
(FY(vsy and %A, 3T, (F) (v,) ate possiviel®, 1:
our complexes the bands due te v, v, and v, are
observed int the Tegions ~ 25000, 15500 apd 9000 cm-?
respeciively. In octahedral cobalt{ll) complexes, three
transitions  namely Ty \F) =T, {n). Ty, (F) »
*Asg (Va} and AT, (F) - *Tip(P) (v} are possible, out
of which absorption bands dus to v and v, ate gene.
rally obszived. The ¥ is generally broad and v, is
a sat of gultiple bands ard may be mixed with soig
forbidden tramsition. In the piesent case bands due
to v1 and vy ate observed in the region ~ 9500 and
~ 20900 cm~ tespeciively. The v, band is very wesk
and is observed in the region of ~ 18G0Q ¢m—!.

From the analytical, corductance and IR specteal
studies, zinclll) complexes ate found 1o be six coordi-

nated having an octahedral environment around the
meial on.
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