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Schift Base Derivatives of Lanthanons

Bifunctional Tridentate Schiff Base Derivatives of La(IIl),
Pr(II1), and Nd(I11)
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Bifunectional tridentate Schiff bases such as,

HOCsH4C(CH;3) : NCHCH,0H,
HOCsH4C(CH3) : NCHCH(OH)CH,
HOCHC(H) : NCHCH,OH
and HOC¢H4C(H) : NCHCH(OH)CHz react with La(III), Pr(I1)
and Nd(IIT) isopropoxides to 1:1 and 2:3 derivatives of the
type, Ln(0—i-C3H7)(OC¢H4C[R] : NR’O) and Lna(OCgHC[R] :
: NR’O)s [where, Ln = La(III), Pr(III) or Nd(II1); R = CH3
or H and R’ = CHy—CHy or CH,CHCHj3] in dry benzene.
The labile nature of the isopropoxy groups in the 1:1 de-
rivatives has been shown by exchange reactions with an
excess of ¢-butyl alcohol leading to the formation of
In(O—i-C4Hy)(OCeH4C[R] : NR'O); (where R = CH3; and
R’ = CH2CHCHg3) type derivatives in almost quantitative
yield. The IR spectra of the resulting derivatives have been
recorded in the range of 4000-400 em~l. v C=N frequency
bands appear at ~ 1620 em~1 and almost no change has been
noted in their positions on complexation. Some new peaks
are, however, observed in the range of 700-600 cm~1 and these
may be aseribed to the ring deformation coupled with both the

Ln—O stretching and C—CHjs stretching modes.

Introduction

Different molar reactions between the isopropoxides of La(ITT),
Pr(I1II), and Nd(IIT) and the monofunctional bidentate Schiff bases
like benzylidene-2-hydroxy-n-alkylamines, benzylidene-o-aminophenol,
2-hydroxy-1-naphthylidene-n-butylamine, 2-hydroxy-1-naphthylidene-
aniline, o-hydroxy-acetophenone-n-butylimine and o-hydroxyaceto-
phenoneanil have been reported in earlier studies from these lahora-
tories and some interesting results regarding the volatility, polymerisa-
tion and coordination number of the resulting products described-3,



262 S. K. Agarwal and J. P. Tandon:

A survey of the literature, however, reveals that studies on the
reactions of the lanthanide isopropoxides with bifunctional tridentate
Schiff bases have not so far been reported. In the present paper, reac-
tions of lanthanide isopropoxides with bifunctional tridentate Schiff
bases, HOC¢H4C(R) : NR’OH [where, R = CHjz or H and R" = CH,CH;
or CHoCHCHj; the resulting Schiff bases are salicylidene-2-hydroxy-
ethylamine (1), salicylidene-2-hydroxy-n-propylamine (2), o-hydroxy-
acetophenone-2-hydroxyethylimine (3) and o-hydroxyacetophenone-2-
hydroxy-n-propylimine (4)] have been investigated.

Experimental

La(I1I), Pr(ITI) and Nd(ITI) isopropoxides were prepared by the sodium
alkoxide method?. Schiff bases were prepared by the condensation of
salicylaldehyde or o-hydroxyacetophenone with the equimolar amount
of 2-hydroxyethylamine or 2-hydroxy-n-propylamine in benzene; and
these were distilled in a high vacuum (1 torr) before use. Salicylidene-2-
hydroxyethylamine and salicylidene-2-hydroxy-n-propylamine are yellow
liquids and o-hydroxyacetophenone-2-hydroxyethylimine and o-hydroxy-
acetophenone-2-hydroxy-n-propylimine are yellow solids.

Salicylidene-2-hydroxyethylamine (1), b.p.1 137-139 °C

CnglNOZ. Found C 65.30, H 6.50, N 8.45%.
Cale. C 65.44, H 6.71, N 8.489,.

Salicylidene-2-hydroxy-n-propylamine (2), b.p.y 136-139 °C

Ci10H13NOs. Found C 66.97, H 7.62, N 7.799%.
Cale. C67.01, H 7.31, N 7.819,.

o-Hydroxyacetophenone-2-hydroxyethylimine (3), m.p. 95-96 °C, b.p.1 160 °C

010H13N02. Found C 67.20, H 7.91, N 7.73%.
Cale. C 66.96, H 7.31, N 7.819,.

o-Hydroxzyacetophenone-2-hydroxy-n-propylimine (4), m.p. 90-92 °C, b.p.1
161 °C
011H15N02. Found C 68.98, H 8.35, N 7.15%.
Cale. C68.42, H 7.83, N 7.249,.

Analytical Methods

La(ITI), Pr(III) and NdJd(III) were determined by complexometric
titrations with EDTA wusing Eriochrome Black T as the indicator® and
nitrogen was estimated by Kjeldahls’ method. The isopropylaleohol liberated
in the reaction was estimated by an oxidation methodS$.

Molecular weights were determined by semimicro ebulliometer (Gal~
lenkamp) using thermistor sensing. The IR spectra were recored by Perkin-
Elmer 337 Grating Infrared spectrophotometer using XBr optics.
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Reactions
Synthesis of La(Ill), Pr(IIl) and Nd(ILI) Schiff base compleves

On mixing Schiff bases with the lanthanide isopopoxide in 1:1 and
2: 3 molar ratios in dry benzene, slight heat was produced. The experimental
technique was the same as deseribed earlier1-3.

The details of these reactions as well as the resulting products are
summarized in Table 1.

Hxchange reactions of isopropoxy lanthanide Schiff base derivatives

t-Butyl alcohol (in excess) was mixed with the solution of the iso-
propoxy lanthanide Schiff base derivatives in presence of dry benzene.
The solution was refluxed under a fractionation column and the azeotrope
collected slowly, till the distillate attained a constant temperature of
80 °C. The resulting compounds (Table 2) were dried under reduced pressure.

Results and Discussion

1:1 and 2:3 molar reactions of bifunctional tridentate Schiff bases
with the isopropoxides of lanthanide may be represented by the fol-
lowing equations:

Ln(0—4-CgHy)s + OHOGHLO(R) : NR’OH —
- Ln(0—4-CgH7)(OC6HLC[R] : NR/O) + 2 4-C3H,0H
2 Ln(0—i-CgHy)s + 3 OHCGHC(R) : NR'OH —
- Lna(OCeH4C[R] : NR’O)g + 6 4-CsH,0H

The reactions leading to the formation of isopropoxy Schiff base
derivatives of salicylidene-2-hydroxyethylamine and salicylidene-2-
hydroxy-n-propylamine were found to be exothermic, followed by
the separation of a yellow compound immediately after mixing the
reactants.

The ebullioscopic determinations of molecular weights in boiling
benzene show it to be dimeric, the dimerisation possibily taking place
through isopropoxy bridges as shown below:

//_\—__O\\ v 0-—-CgHy \ /OW/A\
l\‘v}\ Ln x . /L &\i’/
o=n” oV O Ny g

b\ g/ \r &

[where, Ln = La(IIT) or Nd(IIT); R = CHzand R’ = CHaCHgz or CHCHCH3].

The bis-lanthanide tris-Schiff base derivatives are also non-volatile
and yellow solids. The soluble ones have been found to be monomeric
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in boiling benzene and may possibly be represented by the following
structure:

| \
o} —_— 0/
O N | O
N Ng=N" Ln\o O/Ln\N ¢\

Similar to the isopropoxy Schiff base derivatives of monofunctional
bidentate Schiff bases such as 2-hydroxy-l-naphthylidene-n-butyl-
amine and o-hydroxyacetophenone-n-butylimine!-2, these derivatives
have also been shown to undergo exchange reactions with an excess
of £-butyl alcohol as shown below:

Ln(0—i-CsHy)[OCeH4C(CH3) : NCHCHCH30] + -CyH,0H —
~» Ln(0—1t-C4Hg)[OCeH C(CH3) : NCHCHCH30] + 4-CsH,0H

The resulting butoxy-Schiff base derivatives are also non-volatile,
yellow solids and insoluble in benzene.

Infrared Spectro

Infrared spectra of the isopropoxy lanthanide as well as the bis-
lanthanide tris-Schiff base derivatives along with the parent Schiff
bases were recorded as Nujol mulls in the range of 4,000-400 cm~1
using KBr optics. A few characteristic absorption bands with their
tentative assignments are as given below:

3,400-3,100 em~! region: Sharp bands at ~ 3,380 and ~ 3,135 em—1
may be assigned to OH or NH stretching modes, resp.; of the Schiff
bases.

1,650-1,600 cm~! region: A characteristic band at 1,620-1,630 cm—1
may be attributed to v CN of the Schiff bases as well as the lanthanide
complexes?.

700-600 cm~! region: The band at ~ 675 cm~1 may be assigned
to the ring deformation coupled with Ln—O stretching and C—CHj
stretching modes and another one at = 635 cm-1 to the CH out of
plane deformation coupled with Zn—QO stretching modes8.

In the resulting derivatives, coordination through the nitrogen
of the C=N group and the oxygens of the phenolic as well as alcoholic
groups ean be substantiated by the following observations:
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(i) The disappearence of the characteristic bands of the Schiff
bases in the region, 3,400-3,100 cm-1. ’
(ii) The appearence of some new bands in the region, 700-600 cm~1,
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