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The com~exes formed by the lanthanide(Ill) nitrates with the

schiff base villideneanthraniliC acid (H2L) have been isolated

and charact rised. These compounds have the formula
[Ln(HLMN 3XHP)] where Ln = La,Ce,Pr, Nd, Sm,EuandGd.

The structu~ of the complexes have been established on the basis

ofIR, PMR d electronic spectroscopy and thermal analysis. The
IR spectral d ta reveal that the ligand acts in a monovalent bident­
ate tnanner' the chelates.

Coordina~on compounds formed by schiff bases

with d-tr~sition elements have been extensivelystudied 1. ~ survey of literature shows that corre­
sponding ~ompounds of lanthanide elements have
been muqb less studied2-8• No systematic studies

have b3ie . carried out on the reactions of the schiff

base v .. deneanthranilic acid with lanthanides. In
continua on of our earlier work9-12 on vanillide­
neanthraI}ilic acid complexes of d-transition metal

ions, we=port here the results of our studies on some
new Ian .de(ill) complexes of this schiff base.

Vanilli eneanthranilic acid was prepared as re­

pOited ea/rlier9 (M.P., 173°C). La(ill), Ce(ill), Pr(ill),Nd(ill), S1n(ill), Eu(ill) and Gd(ill) nitrates, supplied
by BDH,iwere used as such. All the other chemicals
were of r~agent quality.

An e$OliC solution (0.01 mol) ofvanillidenean­

thranilic cid was mixed with an ethanolic solution of
lanthani e(ill) nitrate (0.01 mol) and the mixture was
stirred niagnetically. After 5 min, dilute ammonia
(1:20) wa\.added till the solution became turbid. Soon
a floccul,nt mass was obtained, which was stirred for
5-6 h. T~ precipitate was filtered, washed with hot

ethanol ~d dried in vacuo over P20S'The l~thanides were determined by conversion
into the cbrresponding oxides. Microanalyses for car­

bon, hytOgen and nitrogen were performed at theCentral rug Research Institute, Lucknow.
Cond*ctance measurements were made with a

Toshni$l conductivity bridge. Infrared spectra wererecorde~ in nujol and KBr in the region 4000-200
cm -1 0$ a Perkin Elmer 257 spectrophotometer.
ElectrOIpc spectra of the complexes were recorded in
ethanol~na Carl Zeiss DMR-21 UV-Vis spectropho­
tometer; NMR spectra were obtained in DMSO-t4,
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Table 1-Analytical Data of Complexes

Complexes

Found (Calc.). %

C

HNM

La(LHh(N03)(HP)

47.623.525.6418.33

(47.44)
(3.45)(5.53)(18.29)

Ce(LHh(N03XH2O)

47.563.625.7118.32

(47.37)
(3.45)(5.52)(18.42)

Pr(LHh(N03XHP)

47.423.585.6718.41

(47.32)
(3.44)(5.52)(18.51)

Nd(LHh(N03 XH2O)

46.963.495.5218.71

(47.11)
(3.43)(5.49)(18.86)

Sm(LHMN03XH2O)

46.683.355.4919.31

(46.74)
(3.40)(5.45)(19.50)

Eu(LHh(N03XH2O)

46.553.325.3519.58

(46.64)
(3.39)(5.44)(19.67)

Gd(LHMN03XH2O)

46.253.315.3620.18

(46.33)
(3.37)(5.40)(20.22)

with TMS as an internal standard, using a Varian EM­
390 NMR spectrometer. Thermal analyses were con­
ducted on a Stanton recording thermobalance Model
TR-1, in an atmosphere of static air. The heating rate
was 4K min - 1and chart speed was 6 in h -1 .

All the complexes are solid reddish-yellow com­
pounds. These compounds are finely divided pow­
ders which decompose above 120°C without melting.
The compounds could not be recrystallised due to
their insolubility in common solvents. The results of
the analyses of these compounds are presented in
Table 1. The analytical data are in good accord with
their formulation as [Ln(HLh(N03XH20)] where
H2L is the schiff base vanillideneanthranilic acid.

All the chelates are non-conducting (AM = 0.5-4.8
ohm - 1cm2mol- 1) in nitrobenzene at 28 ± 2° which
indicates their non-electrolytic nature.

The medium intensity band at 2700 cm -1 in the IR
spectrum of the ligand may be due to intramolecu..larly
R-bonded vOR; this band remains largely unaffected
in the chelates providing evidence for the uninegative
bidentate nature of the ligand in these complexes. The
band appearing in the region 3300- 3100 em - 1is as­
signed to v( - OH) of coordinated water. The free li­
gand band at 1620 cm-I, assignable to vC=N, un­
dergoes shift to lower wavenumbers (1570-1590
cm -1)in the complexes indicating participation of the
nitrogen atom of the azomethine group in coordina­
tion13-16.

The asymmetric and symmetric stretching vibr­
ations of the carboxylate group occur at 1590-1630
and 1440-1450 cm - 1,respectively, showing a Ii.v va­
lue of 140-190 em - 1.these observations suggest that

'1

, ..



NOTES

the present compounds contain monodentate car­
boxylate group15,l'Z,18.The IR spectrum shows bands
around 1290, 1030 and 745 cm-1 corresponding to
the v1>v2 and v3 vibrations of unidentate nitrate
group19. The formation ofM-N and M-O bonds is
further supported by the appearance of v(M -N) and
v(M-O) in the regions 400-600 and 350-440 cm-1
respectively in the spectra of the chelates20•

The NMR spectrum of vanillideneanthranilic acid
in DMSO-t4 is characterised by four signals at l)9.5,
8.7, 7.2 and 3.8 and they have been attributed to the
various proton resonances due to -OH, -He = N,
phenyl and methoxy groups respectively. In the spect­
ra of the complexes, the resonance due to the -OH
group does not disappear but the resonance due to the
azomethine proton shifts to upfield due to shielding
effect and merges with proton signal at 7.3l). These
observations suggest that the azomethine nitrogen
coordinates with Ln(III).

The electronic spectrum of the ligand shows one
absorption maximum due to n -+ 3t* transition at
=< 330 nm. The spectrum below 300 nm (3t -+ 3t*) re­
gion has not been investigated. The very broad band
observed in the visible region with absorption maxi­
mum around =< 380 nm in all the complexes may be
assigned to the very strong ligand to metal charge­
transfer transition.

The thermogravimetric studies of lanthanide(III)
chelates show mass loss corresponding to one water
molecule around 160°C. Above this temperature, the

complexes undergo continuous decomposition and
oxidation to give the stable oxides.
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