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CHROMATOGRAPHIC ANALYSIS OF SOME 3d METAL COMPLEXES

Vasundhra Kumari, R.K. Upadhyay* and V.P. Singh

Department of Chemistry, N.,R.E.C. College, KHURJA-203131, INDIA

ABSTRACT

Several quatepnary mixtures of 3d transition metal ions
(Ti(1v), wn{II), Fe(III), Co(II), Cu(IIl) and Zn(II) complexed
with p-diethylaminoanil of anthraceneglyoxal (DEAANn3G) alone
and alongwith thiourea (TU) have been resolved by TLC, PC and
EC and identified using migration rate and spectroscopic (i.r.)
correlations. The TLC method showing the best resoltition has
been used to separate quaternary mixtures of comolexes quanti-
tatively; coloured compounds have been estimated spectrophoto-

metrically.

INTRODUCTION

Diverse chromatographic methods have been employed in
the microanalysis of 3d metal ions as such and as their simple
complexes with organic ligands and a few referencesi~3 on

chromatography of mixed ligand complexes are also available,
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However, no chromatographic studies have yet been made cn simole
complexes of ketopanils ohtained from anthraceneqlyoxal and mixed
liqand comnlexes, inveolving ketoanils and thiourea as linjands.
Stanle distinquished cclours of several 3d metal comnlexes with
DEAANG, a typical ketoanil of the series alone and alonqwith
thiourea aroused our interest to undertake this work, Althouqh
all the three chromatoqraphic methods could be used to resolve
various quaternary mixtures, the TLC method showina the best
resolution has bYeen used in the quantitative analysis of mixtures
of comonlexes; chromatngram fragments have been estimated spectro-

photometrically.

The reBationship between characteristic infrared frequencies

of DEAANnG (primary ligand) in complexes and their migration rate

has also been studied.

EXPERIMENTAL

Synthesis of p-diethylaminoanil of antraceneqlvoxal and complexes

p-Miethylaminoanil of anthraceneglyoxal was synthesized
hy the remorted m@thodd. Simple complexes were prepared by
mixing DEAANS with metal chlorides in stoichiometric ratios in
alcohol or acetone medium, So0lids were isolated either by
evaporating the reaction mixture or by increasing its pH with
NaCH solution (in case of Ti(IV) comnlex only). Products were
finally washed with ether, Mixed ligjand eomplex were prepared
by mixing simnle complexes and thiourea in stoichiometric ratios
in acetone, Reaction mixtures were evan-rated on water hath
and solids were washed with water and ether successively,
All compnlexes were dried in hot air oven, Products were
recrystallized from acetone and finally dried over anhydrous
calcium chloride at reduced pressure, Chemicals used in the

synthetic work were 3.N.H. or S,M, Laboratory reagents.,
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Analysis and Physical ‘“easurements

I.R. spectra of the comnounds were recorded in CsI

medium on a Perkin Elmer grating infrared spectrophotometer
model-577, Conductometric measurements were made with THoshniwal
conductivity bridge using a dip-tyne cell, Elemental analysis
was performed by routine micro analvtical methads at C.N.R.T.,,
Lucknow (India). Total and ionic chlorine and metal contants
were estimated at N,R.E.C. Colleqe, Khurja. Ontical density

of the solutions were measured with Bausch and Lomb Spectronic-27

snectrophotometer,

Prevaration, Loading and Develooment of TLG Plates, PG and EC
Paper Strins

Silica gel G (BDH) mixed with starch binder (19:;1, w/w)
was used to prepare 0,1 ¢m layers on 3x10 cm glass plates, A
home built apoaratus6 was used to spread the aqueous slurry
on the plates, Sample solutions prepared in EtCH or MeQCO were
apnlied with fine capillaries on dry plates and develonment was
in rectangular glass chambers with ground-in-lids hy the
ascending technique,. The solvent front was allowed tc minrate
for a fixed distance of 6-8 cms and develonment time was noted.
For quantitative work 17x15 cm nlates were lnaded with known
volumes of standard samnle solutions by micro pioettes,
€hromatogram fragments were scrapped and eluted with EtOH/Me7CO.
Ootical densities of the eluates were determined at the Amax
of their snlutes and crncentrations of the comnlexes were then
deduced from their respective calibration curves (ontical
density v/s cnncentration) orevared under sinilar conditions

of solvent and temperature,

In paper chromatography Whatman No.l 3x1% cm filter
paver strips were loaded with fine cavillaries in 2-3mm sopots

and developed in cylindrical glass jars, already saturated with
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solvent, Time of develonment was noted for 6-8 cms travelled

by the solvent front,

Electrochromatoaranhy was carrisd out in vertical tyove
apnaratus, Whatman No.l paper strins (3x35 cm) were loaded at
the centre by fine canillaries, Loaded strins were hanged with
both ends in the electrode solvents and aonaratus was closed,
At saturation stane constant voltaje was aonlied and after

2-35 hrs chromatonarams were taken out and dried.

No locating anent was needed as soots were visihle

in day linht,

RESULTS AND DISCUSSION

Formulae of the complexes (Table-1) were deduced from their
‘conductance and analytical data. Comparison of infrared spectra
of ligands with their corresponding complexes revealed perturbation
in C=0 (1755 em™!), C=N (1695 em™!) frequencies of DEAANG and C=S
(1085 cm'l) frequency of thiourea during complexation indicating
their participation in coordination. Appearance of some new bands
corresponding to M-O, M-=N and M-S stretching also supports this
infrence., Metal-chloride coordinate bonding in complexes has also
been identified., Considerable disturbance in the frequencies of
1:4 disubstitution (820 cm™!) and aromatic C=C (1605, 1515, 1450cm™t)
of DEAANG in complexes shows conjugation in the principal ligand,
leading to the change of benzenoid structure to quinonoid while
ligand interacted with metal ions. A typical complex structures

are shown in figures.

cu!™ DpEA ARG -

An-C=CH-N =<:> =N+S(C2H5)2
0
Cl-Cu . ciCl- Cu-Ci

| |

H2O Hy0



17:53 24 January 2011

Downl oaded At:

3d METAL COMPLEXES 159

cu{ll - DEA ANG - (TU)
[an-c=cH-N=<_) = N*S(CoHg),
l
2
A NH
l,cu" =
a LS 20 Hy0
¢ c 20 Hy
/ - NR2
Cl-Cue-S-= C\\\
§ e
An - C = CH -N+(T)=N"S(CoHs);

Chromatographic data obtained by migrating individual complexes
revealed the separation of various quaternary mixtures of simple and
mixed ligand complexes by TLC and PC, however, EC could resolve
only ternary mixtures. Although, €omplex spots showed different
migration rates in several solvents, only the solvents which could
give best resolution of diverse complex mixtures have been noted
in Table-2., Each complex migration has been found to be independent
on the presence of others and on plate and paper size, however

thickness of paper or layer has diverse effect on it.

The stretching frequency (VY ) values (Table-1) of carbonyl
and azomethine groups of primary ligand DEAAnG which are highly metal
sensitive have been coreelated with migration rates (Table-2)of the com-
pleses in solvents giving best separation.TLC & EC migration rates of
simple and mixed complexes in their mixtures are opposite to
the orders in the values of ¥ {(C=0)., But migration rates of
simple complexes in PC and EC and of mixed ligand complexes in
TLC and PC which form identical orders are opoosite to the
sequence in Y (C=N). New chromatographic and speetroscopic
(4.r.) correlation useful in making certain identification of

resolved components form an interesting feature of the present study.

Although, various quaternary and ternary mixtures of
simple and mixed ligand complexes could be resolved and

identified (using chromatographic and spectroscopic correlations)
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TA3LE - 1
M.,P. MOLAR CONDICTANCE, ANALYSIS AND PRINCIPAL IR FREQUENCTES OF COMPLEXES

COMPLEX M.P, ( Aw y Elemental Analysis(%) Calcd,
Solvent
. LTS B N =Y
electrolytic é (1onic)
nature)
[T4(DEAAN3),C1,].2C] 175 155,22 65,69 5.05 5.89 747
2772 (Et0H/1:2
electrolyte) (n5,48) (4.92) (5,.,68) (7.,38)
Un(PEAARS) L (H.0).T201 .54, 0 110 121,44 61.66 6,12  5.%3  7.01
[ 21200, ] E (Me CO/1:2
eleltrolyte) (51.82) (6.17) (5.65) (7,30)
[Fe(DFAAnG) r1,7.c1 140 70,23 67.65 5,20 6,07 3,84
2772 (EtoM/1:1
electrolyte) {67,55) (5,3%) (6.,15) (3.92)
[co(mEARNG), ] 201 110 162,87 70,12 5,39 6,29 7,97
(EtoH/1:2
electrolvte) (70.25) (5.50) (6,%3) (7.88)
Cu,{ NEAANG)CL , (H,0) 125 7.37 45,54 4,09 4,09 -
[' 2 42 2] (MeCN/non-
electrolyte) (45,2n) (4,35) (4,33) -
[zn(EAANS) }.ZCI.AH 0 140 189,20 64,43 5,78 5,78 7.33
2 2 (MeCO/1:2
eleftrolyte) (64.55) (5.75) (5.90) (7.50)
[Fe(DEAAnG)(TU)C13] 130 13.2n 52.39  4.%2 9.75 -
(Me ,CO/non-
eleftrolyte) (52,60) (4.81) (9.12) -
[co(DEAANG) (Tu)z].2c1.eH,o 180 235,11 54,64 6,07 9,44 5,98
2 2 (Me.CO/1:2
wefectrolyte)(54.42) (5,95) (9,22) (6.06)
Cu., (DEAANG) (TU) . C1,].20H,0 135 37.60 42,04 6,22 7,00 -
[ 2 22 2 4] 2 (Me .CO/non-

eleftrolyte) (42,25) (6.12) (7.1%) -

[ca(pEAARG) ,(TU) ]-2c1.6H,0 210 220,22 53.84 5,65 9,30 5.89
202 2 {Me_CO/1:2
eleftrolyte) (53,60) (%.%5) (9.20) {6,02)
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Infrared frequencies (cm_l)

(Found)
Cl M C=C C=N C=C 1:4 NDi- C=S MuN M-C M=-5 M1 M=C1-4
‘Tohdl) substitution
14,74 5,04 1630 1615 151% 760 -~ 565 470 - 270 -
1460
(15.n8) (5,12)
7.0 5,42 1715 1610 1515 800 ~ 575 285 - - _
1465
(7.30) (5,28)
11,54 5,05 1705 1615 1515 800 - %0 470 - 300 -
1470 280
(11.44) (6,10) 1450
7.7  6.62 1700 1665 1500 810 - 330 4% - - -
1470
(7.88) (6.50)
20,72 18,54 1690 1615 1520 795 - 515 47% - 320 -
1475
(20,66} (18.62) 1450
7.33 6,75 1620 1610 1520 800 - 555 295 o - -
14%0
(7.52) (6.60)
17.22 9.03 1725 1670 1610 820 1080 460 380 21% 280 -
1515 260
(17.00) ( 8.98) 1460
5,98 4,96 1720 1660 1605 815 1075 530 244% 9280 - -
(6,06) (5.00) 1510
1460
14%0
9.21 9,24 173% 1620 1590 790 1080 470 210 - 370 295
1510
(9.10)  (8.40) 1460
1445
5.89 9,34 1725 1660 1610 815 1075 465 260 220 - -
1515 245
(6.02) (9,50) 1450
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by all the three said methods (Table - 2}, the quahtitative
separation, however, could only be achieved by TLC, The choice

of TLC to PC and EC also lies in its quick resolution, compacted-
ness of spots and high effectiveness of the solvents in it,

Errors and limit of maximum separation have also been found out

in several typical mixtures (Table-3). Several solvents showing
vide difference in migration rates of the complexes indicated

good possibility of their separations but owing to large diffusion
and trailing effects they could not be used,
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