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STUDIES ON LANTHANIDE MIXED COMPLEXES

J. N. NANDAPURKAR®* anp V. RAMACHANDRA RAQ:#
Department of Chemistry, Visvesvaraya Regional College of Engineering. Nagpur 440 011

MIXED chelates of Japthavutde 1ons are compara-
tively of recent origin.  Several lanthanide
diketone mixed complexes were reportedl. The
ligands wused ware either picolinic acid, quanalidinic
acid or dipyridyl. Hart and Laming? prepared
mixed samarium complex with 1, 10 phenanthro-
line and acetylacetone. Rohatgi and Sen Gupta3
have exiended these studies further and prepared
several lanthanide mixed complexes of the type
Ln (Phen), (Sal),;, where Phen = 1, 0, phenanthro-
I:ne and Sal — salicylate.

This communication details the preparation and
spectral studies of Y, La, Pr, Nd, Sm, Gd, Dy
mixed chelates using dimethylglyoxime as primary
ligand and bipyridyl and anthranilic acid as secon-
dary ligands. The thermal analysis of neodymium
simple and mixed complexes is also reported.

The simple lanthanide dimethylglyoXimates were
prepared by adopting the procedure of Rao et al.%
The mixed complexes were prepared adopting
the procedure of Vasireddi5. In all the mixed
complexes the excess ligand was washed with ether.
The complexes were vacunum dried for 48 hours
and analyszd for metal, nitrogen and anion. The
analytical data indicated that each lanthanide ion
15 attached to one mole of dimethylglyoxime and
two moles of anthranilic acid and in bipyndyl
mixed complexes each lanthanide ion 1s attached to
cne mole of dimethylglyoxime and one mole of
bipyridyl. Analysis of one lanthanide complex in
each case is given below :

Nd(DMG), (AA), Cl ZHQO

% M found 23-67 calc. 23-89; %
9:15

calc. 9:27: % Cl found 574 calc. 5-88

Nd (DMG), (Bipy), Cl, 2H.0

%M found 26-25 cale. 26-67 : ¢4 N. found 10-12

cale. 10-35: 9 CI found 19:20 calc, 19-69

Where DMG — dimethylglyoxime ; AA = anthra-
nilic acid ion and BiPy = 2, 2* BiPyndyl.

N. found

RrsULTS AND DISCUSSION

Observations in the ultraviolet region are normally
subject to two limitations @ (i) the sparingly soluble
nature of complexes in solvents transparent at this
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region, (i) and the high absorption of the ligands
compared to the metal jons, Hence one can look
fer band shifts and intensity alterations of the
Iigand alonz. In some cases the total disappea:r-
ance of the ligand bands is also observed. In this
investigation in the several mixed complexes only
two band maxima are located. The 250 nm band
of anthranilic acid is not located in the mixed com-
plexes. In the dimethylglyoxime bipyridyl mixed
complexes the characteristic band of dimethil
glyoxime was not located. However, there is a
reasonable intensification of absorption in all the
complexes. The log e values at different absorption
maxima of several lanthanide mixed complexes
investigated are in the range 3-90-4.95,

A study of the visible spectra of Pr, Nd, Sm
complexes indicates that the characteristic bands of
Pr3+ ion are located with intensification of absorp-
tion in its dimethyl glyoxime-anthranilate. It is alg>
observed that the 485 nm band is split into two
inflections and located at 475 nm (loge—= 1-03)
and 485 nm (log € = 0:94), In the dimethyl-
glyoxmne bipyridyl mixed complex only two bands
are located at 450 nm (log ¢ = 1:50) and 487 nm
(log € = 1:74), In neodymium dimethylglyoxime-
anthranilate only two bands are located at 527 nm
(log ¢ = 0-93) and 487 nm (log €« == 1-07) whereas
In its bipyridyl mixed complex only one band is
located at 585 nm (log e = 1-24). The charac-
teristic Sm3+ ion band is located only in the
dimethylglyoxime  bipyridyl mixed complex at
405 nm (log ¢ = 1:02),

In a study of the infrared spectra of dimethyl
plyoxime anthranilates and bipyridyl mixed c¢om-
plexes shifts in the O-H stretch region and N-H
stretch region have been observed. The shift of
N-H str. is normally to a lower frequency and it
indicates an N—M dative bond. Such a Jowering
was observed by Rao ¢r alb, in simple lanthanide

anthranifates, Three bands in the region 1510-
1625 ¢cm™l were  obsevved in the anthranilic acid
mixed complexes and the two  higher frequency

peaks could be attnibuted to C=C and the third
to the asymmetne COQ stretching vibrationT,

The characteristic bipyridyl bands daround 760 and
745 ¢t which are doe 10 the out of plane bending
of the identicul groups of four hydrogens wie cither
split info two inflections of shifted in their positon
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m the muzed complexes. The spectral data of
Pr and Nd mixed compiexes 15 detailed in Tahle 1.

and visible spectra and to the Department 0of Chemis-
try., Osmania University, Hyderabad, for the infrared

TaeLg |

Infrared absorpnion bands (cm V) of Praseodvmium and Neodyimium nmuced complexes

DMG

AA Pr (1ID) Nd (1) Assignment
complex complex
3700 s}
3650 sh OH st
3400 b 3550 hi 3350 bl 3300 bs N—H »tr of anthranibe
3200 acid
1675 sm (=0 str.
1620 bi 1625 sh C= N «r,
1600 sm 1610 sm 1610 sx
1580 <sh 1575 sl 1575 sm Asymmetric CCO™ str.
1550 sl 1510 ss
9835 sm 980 sm N-—-QO str,
G78 ss
DMG Bipy Pr (II]) Nd (IT) Asstgnment
complex comp'ex
3400 b 3300 bm 3300 ps O H sir,
3050 low
1620 bl 1600 ss 1623 sh 16235 sh C=N s,
1380 ss 1600 ss 1600 ss
1580 bm 1590 sni BiPyridyl bands
1560 sm 1300 sm
1470 ss 1480 sm 1480 ss B'Pyridvl bands
1440 ss 1445 »s
1260 ss 1245 sm 1250 si Orthosubstituted Pyridine
ring
1000 £m 985 sm 990 sm
978 <s N—OQ str,
760 bs 765 ss 770 s Out of plane bending of
745 sm 740 ss 740 ss ring hydrogens
715 1 715 sl
DMG =Dymethylgly oxime. AA =Anthranilic acid jon. BiPy=2. 2° BiPyridyl.
The thermal analysis of simple npeodymium, <pectra. He is grateful to Prof. M. N. Sastry,

dimethylglyoximate and the mixed complexes indi-
cated dehydration around 160° C. The organic part
is eliminated in the mixed complexes in stages.
Both in the simple and mixed complexes there is
an intermediate halide formation and this can be
postulated from weight loss calculations. Such a
halide formation was also postulated in a study of
thermal analysis of transjtional metal pyridine com-
plexes® and also in the disprosium dimethyl glyoxi-
mate®. The sesquioxide Js formed between 600-
900° C in all the complexes.
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