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THIN LAYZR CHROMATOGRAPHY OF METAL IONS COMPLEXZD WITH ANILS
PART - VI.

R.K. Upadhyay*, Usha 3ajpai and Arun K. Bajpai
Department of Chemistry, N.R.2.C. College, Khurja-203131.

SUMMARY

Thin layer chromatographic detection, separation and
det2rmination of Ti(IV), UOZ(II), Au(III) and Hg(II) complexes
with A = and - naphthylanils of methylenediglyoxal have
been made on silica gel layers. No locating agent was used as

the complax spots were sa2lf evident in day light.

INTRODUCTION

In continuation to our previous work“"5 on thin layer
chromatography (TLC) of metal ions complexed with keto anils
as ligands, present communication reports the TLC detection,
separation and determination of Ti(1IV), U02(II). Au(III) and
Hg(II) complexes using K- and B - naphthylanils of methylene-
diglyoxal (abbreviated as A and B respectively) as ligands.
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Sarai Nasuralla, Behind Thana Dehat
KHURJA-203131.
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EXPERIMENTAL
Preparati De t Plate

Glass plates (18x3cm) were coatad with silica gel (free
from chloride and iron ions) mixed with starch as binder
(19:1, w/w) to prepare layers of 0.l0 c¢m thickness with
home-built apoaratus6 and driad at u~ 100°C in an ovefn
Complax solutions pra2parsd in alcohol were apnlied with
fine capillaries. Dry plates were developed in rsctangular
glass chambers with ground-in-lids by ascending tachnigue.

The time of develooment given in Table =2 is for the distanca
6=8 cms travelled by the solvent front. No locating agent was

used: spots wer? self discernibls in day light,

Synthesj f Lizand d Complaxe

Synthesis and characterization of both the lijands (A & 3)

have been reported7 aarlier,

Ligand and metal chloride solutinns of 2quimolar concen-
trations prepared in acetone were mixed in avprooriate (stoicnio-
metric) prooortions taking slight excess of ligand, and mixtura
solutions were concentrated on water bath and left for crystalli-
zation., Dark products wer2 air dried and finely powdered and
washed with ether and chloroform successively, several times till
un-reactaed ligand, if any, was completely removed. Complexes wers2
purified by recrystallization from methvlcyanide or acetone and

dried over anhydrous calcium-chloride under reduced pressursa.
d P i Maasu t

Elemental analysis of the complexes was parformed by
C.D.R.I., Lucknow. Molar conductance measuraments and

conductometric titrations were made with Toshniwal's conductivity
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bridge. Optical density measurements were made with 'spectronic-20'
Bausch & Lomb spectrophotometer. Infrared spectra of the ligands
and their complexes were recorded with Perkin Elmer-621 spectro-
photometer in Nujolas mulling agent using CsF optics in frequency

1 1

range 250 e¢m” — to 4000 cm .

RESULTS AND DISCUSSION

Conductometric titrations and elemental analvsis of
solid complexes revealed 1:1 {metal:ligand) stoichiometry in
them, Each ligand acted as tetradentate ligand with two azo-
methine and two carbonyl donor centres. This fact is well
exhibited by the considerable shift in azomethine and carbonyl
groups infrared frequencies of the ligands on complexation. Molar
conductance { AM) values (Table - 1) indicated 1:2 and 1:3
electrolytic nature of Ti(1V), UOZ(II), Hg(Il) and Au(III) complexes
respectively with each ligand. Molecular formulae deduced from

these results are noted in Table - 1.

A perusal of RF data reveals that mixtures of almost three
complexes of ligand 'A' with metal ions Ti(IV), U02(II) or
Au{III), Hg(II) can be resolved in several solvents but separation
of the temary mixtures can only be achjeved in BuOH-Hexane-CHCl3
(1:2:1, v/v) mixture solvent. The Rp of the complexes weres
found unchanged when their mixture was chromatographed. An
increase in RF of a particular complex with increasing number of
substituted chlorine atoms in the hydrocarbon indicated the effect
of solvent polarity on RF; low RF values could be accounted for
by the high polarity of the solvents. The decrease in RF of
every complex from BuCH to MeOH supported the conclusion deduced
earlier. In many instances abnormally high or low RF values were

observed in benzene=butanol and acetic-acid-butanol mixtures as
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compared with either of the mixturz solvent components. This
abnormality mav be attributed8 to the azeotropic orovarties of

the solvent mixtures.

Quantitative Fitimation

Chromatogram components were scrapped from the plates,
eluted with ethanol and optical density of each elute was
determined at the A max of raspective complex. Concentrations
of chromatogram components were deduced from standard calibration
curves obtainad under similar conditions, of medium
and temperature. Quantitative analyses of both the tarmary

nixtures of complexes were made,
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