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Reactions of Neodymium(IlI) Isopropoxide with Monofunctional Bidentate and

Bifunctional Tridentate Aldimines and Ketamines
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ABSTRACT

Nd(OPr%),(SB) and Nd(OPri) (SB); [where SBH represents the molecule of monofunctional
bidentate aldimine] type of derivatives have been synthesised by 1 :1 and 1 :2 molar reactions of
neodymium isopropoxide with the aldimines having the donor system NOH and formed by the con-
densation of salicylaldehyde with alkylamines, However, b.functional tridentate Schiff bases (LH),
have been found to yield Nd(OPr*) (L) and Nd. (L); type of complexesin1:1 and 2:3 molar ratig
respectively. The isopropoxy groups of the 1:1 complexes have been found to undergo replacement
reactions with excess of ¢-butanol and ths resulting complexes are hydrolytically stable. All the
newly synthesized complexes have bzen characterized on the basis of elemental analyses, molecular
weight determinations, conductance measurements and infrared and proton magnetic resonance

spectral studies.

INTRODUCTION

N view of the industrial importance of metal nitrogen
bonded complexes of lanthanides, a number of
new derivatives have been prepared!~3, The Schiff
bases, obiained by the condensation of aldehydes
or ketones with primary amines also constitute an
impnortant class of N-donor ligands and have the
characteristic azomethine group (=C=N). The results
of the reactions of such nitrogen donor ligands,
namely, the monofunctional bidentate and bifunctional
tridentate Schiff bases with Nd(OPr'), have been
reported during the present investigations,

EXPERIMENTAL

Benzene (B.D.H.) was refluxed over sodium wire
for several hours and then distilled azeotropically with
ethanol. Isopropanol (B.D.H.) was refiluxed over
sodium metal and then distilled over aluminium
isopropoxide. Nd,0; (Schuchardt, Germany) was used
and its isopropoxide was prepared by the sodium
alkoxide method?*,

Schiff bases were prepared by the method reported
earlier and purified either by distillation under reduced
pressure or recrystallization with absolute alcohol.

The general formulae of the SchiL'bases used are
as follows :

HOCH.CH : NR R = Mg, Et, Pr*, Pr!, Bu",

R’COCHCCH,NHCHC,-
H.CH,OH R’ = Me, Ph.

HOCH,C(R") : ]
NCHC,H,CH,OH = H, Me.

HOCLQ}L;CH H
NCHC,H;CH.OH

Preparation of the Complexes

Neodymium isopropoxide was dissolved in benzene
and the appropriate amount of the Schiff base added.
The mixture was refluxed and the isopropanol Iiberated
was Collected azeotropically with benzene, The pro-
gress of the reaction could thus be monitored by the
estimation of isopropanol in the azeotrope. After
distilling out the solvent benzene, the residual benzene
was removed under vacuum and the resulting solid
products were finally dried at 50-60° C/0-5 mm for
2-3 hours. Their elemental analyses agreed with the

calculated values within the limits of experimental
errotr,

Exchange Reactions of Mono- and Diisopropoxy Neo-
dymium Derivatives with an Excess of tert-Butanol

The exchange reactions of mono- and diisopropoxy
derivatives of Nd(IIl) with an excess of r-butano!
were carried out in anhydrous benzene., The reaction
mixture was fractionated and the ternary azeotrope of
isopropanol with z-butanol and benzene collected. The
remaining solvent was then removed under reduced

pressure and the products were finally dried at 50-60° C
(0-5 mm) for 2-3 hrs.

Analytical Methods and Physical Measurements

Neodymium was determined by complexometric
titrations with EDTA using bromopyrogallo] red as
the indicator®. Nitrogen was estimated by Kjeldahl’s
method and isopropanol by oxidation with normal
potassium dichromate solution in 12-5%/ sulphuric

acid®. Molecular weights were determined ebulljo-
scopically in benzene,

The infrared spectra of the Schiff bases and their
metal derivatives were recorded in the region 4000-
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200 cm™! as nujol mulls using Perkin-Elmer model 577, type of derivatives are monomeric in nature This
grating infrared spectrophotometer and the PMR  shows the possibility of penta (I, I,) and tet'ra (1)
spectra on a Perkin-Elmer RB-12 spectrometer using coordination state of ma-vz}c:iyw*tiumﬂF atoms respectively

TMS as the internal reference. §n these complexes as shown below :
o
RESULTS AND DISCUSSION o pré ) o)
( NN ) O\
The reactions of Nd(OPr®), with SBH in 1 : 1 and " \ﬂ el I N (D - \n “/‘Hﬂ\i"') :
1 : 2 molar ratios vielded Nd(OPr*); (SB) and Nd (OPrt) L X 0
(SB). type of derivatives respectively, whereas similar [10] [20]
reactions with LH, in I :1 and 2 :3 molar ratios o o o
yielded Nd(OPr?) (L) and Nd, (L); type of derivatives, (H_\_..m (H\Hé )
respectively. These are coloured solids, soluble in (n/__ \n) \:)
DMF and non-elecirolyfes in DMF., The determina-
tion of molecular weights of thase complexes in bo.ling -~ [Hi.
chloroform show that Nd(OPr'), (§B) and NJ(OPr{) (L} (where N OH and HOAN OH represent the ligand
types of derivatives are dimeric, whereas Nd, (L), molecule).
TaBLE 1

PMR spectral data (8, PPM) of the ligands and their metal complexes

- el

Compound R R’ a b C d e f g h i ]
(aryl)  (OH) (methine)

i Y -CH,CH,CH, 6+50- 12:90bs 7-62s 2'9t 1+1s  0-5¢
d e | 7+ 40

i) H -CHCH,CH, 6-60- «s 185 3-0¢ 1-45¢" O 7t .. 11 418 .
d e [ 7-60m
(in) H -CH,CH,CH; 6-50- oo T°98s 304 1-40s" 0-85¢ 1-15 4-20
d e f T+30m
(iv H ~-CH-CH, 695~ 9-45hs 8-555s 3-5d 1.90 1:22: 3-98 - .. 3°50s
Ig d 770
CH,-CHg
e f
(v} CH, -CH-CH., 6-42—- 16-4bs 230s 3-63d 1+6 0-9¢ 3-63 - oo 2eQbs
‘g d T-45m
CH,-CH,
e f
(vii H ~CH-CH, &+ SO- se 90 3:9d 1:75 -3¢ 4:Q 1:05 42
'g d 730
CH,-CH,
e I
(vii) CH; -CH-CH,; 6-40- Lo 2+85s 3754 1'5 1:°35¢ 375 1:3§F 43
lg d 7+20m
CH.-CH;
e [
(visi) H -CH-CH, 645~ .. 88 384 2:0 -2 -0
s d 7+Om
CH,-CHH,
o f
xy CH, -CIL-CH, 6-45. L. 2:38¢ 3-Bd 178 -3y 380
}g d 7-0m
CH ,~Cl1,
e f

J— ]

T S TREET
-—r—

e g —— . . wlie Wy Sl ™ i e "l el A Tl

s = singlet, d — doublet, ¢ = triplet, a° - seatet, by brodd aendal and s conpioy il
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Thez monoisopropoxy bis-Schiff base comnlexes have
been found to have a molecular association, ~1-5,

showing that an equilibrium c¢xists betwcen the mono-

meric and dimeric spe ies, th: pol/merization probably

occurring through th: bridging isopropoxs groups,

The No(OPr'), (§B), NL(OPr') (§B), and Nd(OPr*) (L)
complexes undergo ex hing: in reactions with excess
of ¢butanol (HOB.Y) and vyield N&(OB.H, (SB),
NA(OB.*) (S3); and NJ(O3 +) (L) trpas of derivatives,
respectivily, The resulting buatoxy dcrivatives are
non-volatile, coloured solids, soluble in DMF, non-
electrolytes in DMF and monomeric in bo.ling Jhloro-
form,

In the I.R. spectra of th: bidentate Schiff bases, no
absorption band app:ars in the region, 3440-3100 cm™!
on account of strong hydrogsn bonding and a bread
band js simply observed in the region, 3050-2850 em=%5,
However, in tridentate Schiff bases, broad absorption
bands of strong to weak intensity are observed in the
region, 3400-3100cm™! and these may be assigned
to OH or NH stretching modes®.

In the neodymium derivatives, no absorption band
of the OH or NH group is ovserved in the region
3400-2850 cm™l, indicating coordinat.on through
oxygen of the phenolic as well as the alcoaolic groups.
Further, a strong band observed in the region 1630-
1610 cm! in the spectira of Schiff bases and their metal
derivatives is a characteristic absorption band of the
azomethine (>C=N-) group-o,

The far infrared sp:ctra of the resulting derivatives
show a medium intensity band at 390 £ 10 cmi* which
may be assigned to Nd-N coordinate linkage,

The bonding of ncodymium metal to azomethine
nitrogen as well as oxsg:n (phenolic and a.coholic)
is further confirmed by the PMR spcctral studies
(Table 1) of N-{n-props) salicylaldimine (i), N-(1-
hydroxy-2-butsl) sal.cdal.im.ne (iv), N-«(l-hydroxs-2-
butyl)-2-hydroxyacctoph-non.imine (v) and the.r corres-
ponding Schiif base complexes (ii, i, vi, Vil, Viil, iX).
The chem.cal shift values (0) of the dificrent protons
are recorded 1n Table I and the mawn points sugges-
tive of the proposed structures are as follows:

1. The bonding of the paenolic oxsgen moiety in
compounds (ii, iii, vy, vii, viii and ix) is sub-
stantiated by the disappearance of OH proton
signals, wh ch are obscrved in the higands (i),
(iv) and (v} at 12-90, 9-45 and 16-4 ppm res-
pectively.

Imine Derivatives of Lanthanons—I1

Current
L. dence

2, Th2 3:5 and 2:9 poHm resonances due to alco-
hol ¢ OH protons of the ligands (iv) and (v)
disaear i compo-inds (vi), (vii), (viiy) and (ix)
ind;cating thz chelat ng nature of the ligands,

m-ths]l, meth lcne and methine proton peaks
ar: s1 fted down-ficld as compared to the I'gand
ind'ca‘ing thz coordination of nitrogzn of the
ligand moieties to neodymium atom.

4, New proton signals at 4-18, 4-20 and 4-20 and
11, 1-15, 105 and 1:35 in nrodymmuum com-
plexes are due to th: m thinz and meth/I protons
resectively of the isopronoxy groups; these
do not apjar in the corresponding ligands.
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