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Reactions of La(IIf),  Pr(III),  Nd(III) or Sm(III  nitrate 
with bifunctional tetradentate Schi]] base, [o-HOC6I-I4C(CH3) : 
:NCH2]2, having the donor system t{O N - - N - O H  in 1 :2  
molar ratio have been investigated and found to yield new" 
derivatives of the type [Ln(SBH2)2](N08)8 [where Ln ~ La(III),  
Pr(III) ,  Nd(III)  or Sm(III) and SBtI2  = Schi]J base molecule, 
[o-:bIOC6H4C(Ctt3) : NCH~].~. On the basis of elemental analy- 
ses, conductivity and magnetic measurements and infrared 
spectra, plausible structures for the resulting complexes have 
been indicated. 

I n t r o d u c t i o n  

In  earlier publications of these laboratories 1-6, different molar reac- 
tions of the isopropoxides of La(II I ) ,  Pr(I I I ) ,  Nd(I I I )  and Sm(II I )  with 
the bi-, tri- and tetradentate  Sch i / / base s  in the medium of dry benzene 
have been reported and some interesting results regarding the vola- 
tility, polymerization and coordination numbers of the resulting pro- 
duets described. 

In  the aquo complex, the water molecule is a pertaining strong 
ligand towards the lanthanide ions and thus competes effectively for 
the coordination sites .unless other ions or ligands having a strong 
structure-breaking influence are also present. F r a n k  et  al. 7 and Freed s 
have shown tha t  nitrate ions have large structure breaking tendency 
over C1- ions. 

In  view of this, reactions of lanthanon nitrates with the bifunc- 
tional te tradentate  Schi/ /  bases, (o-HOC6H4CCH3 : NCH2)2 have been 
a t tempted  and the results of these studies discussed in the present paper. 
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Experimental 
Materials. Lanthanum, praseodymium, neodymium, samarium nitra- 

tes (hydrated) were prepared by dissolving their respective oxides (Dr. Theo- 
dor Schuchardt, Germany) in concentrated nitric acid (A.R.) and then 
evaporated to dryness. The product so obtained was crystallised in water 
to remove excess of nitric acid and then washed several times with ether, 

P r e p a r a t i o n  of t h e  Schi][ B a s e  

SchiM base, bis(o-hydroxyacetophenone)ethylenediimine, was prepared 
by the condensation of two moIes of o-hydroxyaeetophenone with one mole 
of ethylenediamine in absol, ethanol. I t  was then purified by recrystalli- 
sation and analysed before use. 

Bis(o-hydroxyacctophenone)ethylenediimine, m. p. 188-189 ~ 

CI8I-I2002N2. Found N 9.33, C 72.91, H 6.83. 
Calc. N 9.45, C 72.98, H 6.80. 

R e a c t i o n s  of L a n t h a n o n  N i t r a t e s  w i t h  B i f u n c t i o n a l  T e t r a -  
d e n t a t e  SchiJ] B a s e s  in  t h e  A c e t o n e  M e d i u m  

To a solution of 1.50 g bis(o-hydroxyacetophenone) ethylenediimine 
was added an acetone solution of La(NOa)a" 6 H~O (1.10 g) (molar ratio 
2: 1) with continuous stirring. 

Solid yellow [La(ClsI-I2002N~)2](NO3)3 soon separated out, which was 
filtered, washed with acetone and dried. 

Calc. La 15.15, N 10.68. Found La 15.08, N 10.61. 

Molar conductance 230 ohm -1 cm 2 mole -1. 

Pr(III) ,  Nd(II I )  and Sm(III)  reacted in a similar way. 

A n a l y t i c a l  M e t h o d s  a n d  P h y s i c a l  M e a s u r e m e n t s  

Lanthanum, praseodymium, neodymium and samarium were determined 
by eomplexometrie t i trat ion with EDTA using Erioehrome Black T as the 
indicator. 

Nitrogen was estimated by Kjeldahl's method. 
Conductivity measurements -were made at 25 ~- 1 ~ with a RLC bridge 

with a cell having cell constant 0.74 em -1. 
Magnetic data  were determined by the Gouy method at the room tem- 

perature (35 :L 1 ~ using a semi-micro analytical balance. 
Infrared spectra of the Schi]] bases and the lanthanon derivatives were 

recorded in the range of 4,000-400 cm -1 with a Perkin Elmer 337 grating 
infrared spectrophotometer as nujol mulls. The wavelengths at 1,601 and 
1,028 cm -1 of polysWrene were used as calibrants. 

R e s u l t s  a n d  D i s c u s s i o n  

Der iva t ives  of the  type  [Ln(SBH~)~](NO3)a (Ln = La( I I I ) ,  P r (HI ) ,  
Nd( I I I )  or Sm(I I I )  and SBH~ = bis(o-hydroxyacetophenone)e thylene-  

di imine are yellow solids and soluble in d ime thy l fo rmamide  and di- 
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methyl sulphoxide. On heating, their colour changes to dark brown 
at ~ 230 ~ 

The molar conductance values as determined in D M F  at the concen- 
tration t0 -3M and 25 4- 1 ~ lie in the range of 224-231 ohm -1 cm 2 mole -1 
indicating their behaviour as 1 : 3  electrolytes 9. The cation species may, 
therefore, be formulated as [Ln(SBH~)2] 3+ [where Ln = La(III),  Pr(III) ,  
Nd(III)  or Sm(III)  and SBH2 = bis(o-hydroxyacetophenone)ethylene- 
diimine] showing that  all the three nitrate groups lie outside the coordi- 
nation sphere and behave as monodentate ligands. The resulting Schi// 
base complexes may be structurally represented as follows: 

[ ~  OH ~-~..~L ~/2 ,~I-~" H 0 ~ ' ~ "  l 

C=NCH 2 - CH2NmC" V 
! I 
CH 3 CH 3 

(N%)3 

The magnetic susceptibilities of Schi// base derivatives of La(III), 
Pr(III) ,  Nd(III)  or Sm(III)  have been determined by the Gouy method 
and recorded in Table 1. The ~Schi[[ base derivatives of La(III )  have 
been shown to be diamagnetic, whereas in the case of the derivatives 
of praseodymium, neodymium and samarium, the magnetic moments 
have been found to be of the order of 3.48, 3.53 and 1.26 FB resp. 
indicating their paramagnetie nature. 

The experimental and theoretical values of the magnetic moments 
in the ease of Pr 3+ and Hd 3+ have been found to be almost of the same 
order, whereas in the case of SmS+ the theoretical and experimental 
magnetic moments are 0.84 and 1.26 ~B resp. This anomMous behaviour 
may be due to the fact. that  while the state above the ground state is 
well separated in Pr 3+, this is not the case in Sm 3+. Further, the second 
order Zeeman effect is of appreciable importance in Sm 3+ but of very 
small importance in Pr 3+ 10 

The infrared absorption frequencies of the Schi/] bases as well as 
the corresponding lanthanon derivatives were measured. 

In the case of the Schi]] base, bis(o-hydroxyacetophenone)ethylene- 
diimine, no band is observed in the 3,500-3,200 em -1 region on account 
of strong hydrogen bonding. The stretching frequency of the hydro- 
gen bonded OH is shifted considerably to lower frequency in the 
Schi// bases and overlaps with the ~ CH vibrations in the region 
2,950-2,850 cm -1 11, 12 

However, a medium broad band is observed in the region 
3,300-3,200 em -1 and this may be due to the presence of v OH or 
v NH group. In  the case of Schi// bases no such band is observed. 
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A characteristic band at  ~ 1,607 cm -1 m a y  be a t t r ibuted  to the 
v C = N  of the Schi / /bases .  This is observed in almost  the same region 
(1,608-1,610 cm-1) in the case of Sch i / / base  complexes 13, 14 

A strong intensi ty band at  ~ 1385 cm -1 and a medium intensi ty 
band  at ~ 816 cm -1 m a y  be assigned to the ionic ni trate (D3~) in the 
Sch i / /base  complexes 15. Further ,  the band  in the region, 700-600 cm-1 
m a y  be due to the ring deformation coupled with L n - - O  stretching 
and C- -Ct t3  stretching modes and CH out  of plane deformation coup- 
led with L n - - O  stretching modes1% 
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