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Bifunctional t r identa te  Schiff bases such as, 

HOC6tt4C(CHa) : NCH2CH2OH, 
HOC6H4C(CH3) : •CI-I2CH(0H)CH3, 

HOC6H4C(tI) : NCI-I2CH20H 

and I-IOC6HaC(H) : NCH2CH(OH)CH3 react with La( I I I ) ,  Pr ( I I I )  
and Nd( I I I )  isopropoxides to i : 1 and 2 : 3 derivatives of the 
type,  Ln(O--i-C3HT)(OC6H4C[R] : N R ' 0 )  and Ln2(OC6H4C[~] : 
: NR'O)3 [where, Ln • La(I I I ) ,  P r ( I I I )  or Nd( I I I ) ;  R : CH3 
or H and R ' =  CH2--CH2 or CI~uCHCHa] in dry  benzene. 
The labile nature  of the isopropoxy groups in the 1 : 1  de- 
r ivat ives has been shown by  exchange reactions with an 
excess of t -butyl  alcohol leading to the formation of 
Ln(O--t-CdHg)(OC~H4C[R] : N R ' 0 ) ;  (where R : CH3 and 
R ' :  CI-I2CHCH~) type  derivatives in almost quant i ta t ive  
yield. The Ii~ spectra of the resulting derivatives have been 
recorded in the range of 4000-400 cm-L , C = N  frequency 
bands appear  a t  ~ 1620 cm -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 ascribed to the ring deformation coupled with both the 
L r ~ - O  stretching and C--CH3 stretching modes. 

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

Dif ferent  molar  reac t ions  be tween  the  i sopropoxides  of L a ( I I I ) ,  
P r ( I I I ) ,  and  N d ( I I I )  and  the  monofune t iona l  b iden t a t e  Sehiff bases 
like benzy l idene -2 -hydroxy-n -a lky lamines ,  benzyl idene-o-aminophenol~ 
2 -hydroxy-  1 -naph thy l idene -n -bu ty l amine ,  2 -hydroxy-  1 -naph thy l idene-  
anil ine,  o -hyd roxy -aee tophenone -n -bu ty l im ine  and  o -hydroxyace to -  
phenonean i l  have  been r epo r t ed  in ear l ier  s tudies  f rom these  labora-  
tor ies  and  some in te res t ing  resul ts  r egard ing  the  vola t i l i ty ,  po lymer i sa -  
t ion and  coord ina t ion  n u m b e r  of the  resul t ing  p roduc t s  descr ibed  1-a. 
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A survey of the literature, however, reveals t ha t  studies on the 
reactions of the lanthanide isopropoxides with bifunctional t r identa te  
Schiff bases have no t  so far been reported. I n  the present paper, reac- 
tions of lanthanide isopropoxides with bifunctional t r identa te  Sehiff 
bases, HOC6H4C(1%) : N1%'0H [where, 1% = CH8 or H and 1%' ~ CH~CH2 
or CH~CHCHa; the  resulting Sehiff bases are sal icyl idene-2&ydroxy- 
e thy]amine (1), sMicylidene-2-hydroxy-n-propylamine (2), o-hydroxy-  
ace tophenone-2-hydroxyethyl imine  (3) and o-hydroxyacetophenone-2-  
hydroxy-n-propyl imine  (4)] have been investigated. 

Experimental 
La(III) ,  Pr(I I I )  and Nd(II I )  isopropoxides were prepared by the sodimn 

alkoxide method 4. Sehiff bases were prepared by the condensation of 
sMicylaldehyde or o-hydroxyaeetophenone 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- 
aeetophenone-2-hydroxy-n-propylimine are yellow solids. 

Salicylidene-2-hydroxyethylamine (1), b.p.i 137-139 ~ 

CgHiiNO2. Found C 65.30, H 6.50, N 8.45%. 
CMe. C 65.44, I~ 6.71, N 8.48%. 

Salicylidene-2.hydroxy-n-propylamine (2), b.p.1 136-139 ~ 

Ci0HisNO2. Found C 66.97, H 7.62, N 7.79%. 
Calo. C 67.01, H 7.31, N 7.81~o. 

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

Ci0trIi3NO2. Found C 67.20, t:[ 7.91, N 7.73% . 
Calc. C 66.96, H 7.31, N 7.81~o. 

o-Hydroxyacetophenone.2-hydroxy-n-propylimine (4), m.p. 90-92 ~ b.p.i 
161 ~ 

CiiHi5NO2. Found C 68.98, i 8.35, N 7.15%. 
Calc. C 68.42, i 7.83, N" 7.24%. 

Analytical Methods 

La(III) ,  Pr( I I I )  and Nd(III )  were determined by eomplexometric 
titrations with EDTA using Erioehrome Black T as the indicator 5 and 
nitrogen was estimated by Kjeldahls' method. The isopropylaleohol liberated 
in the reaction was estimated by an oxidation method% 

Molecular weights were determined by semimiero ebulliometer (GM- 
lenkamp) using thermistor sensing. The I R  spectra were reeored by Perkin- 
Elmer 337 Grating Infrared speetrophotometer using KBr optics. 
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Reactions 

Synthesis of La(ILI), Pr(ISl)  and Nd(I I I )  Schi[] base complexes 

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 described earlier 1-3. 

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

Exchange reactions of isopropoxy lanthanide Schi]] base derivatives 
t -Butyl  Mcohol (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 distil late a t ta ined a constant  temperature  of 
80 ~ The resulting compounds (Table 2) were dried under reduced pressure. 

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

1 : 1 and  2 : 3 molar  reac t ions  of b i funct ional  t r i d e n t a t e  Sehiff bases 
wigh the  i sopropoxides  of l an than ide  m a y  be represen ted  b y  the  fol- 
lowing' equat ions  : 

Ln(O--i-CsI-I7)~ + OFIC6H4C(R) : N R ' O K  -> 
--> Ln(O--/-C3HT)(OC6H4C[R] : NR'O) 4- 2 i-C3H70I-I 

2 Ln(O--i-C3I-IT)3 @ 30HC6H4C(R) : N R ' O H  --> 
--> Ln2(OC6H4C[R] : N1%'0)3 @ 6 i-C3HTOH 

The react ions  leading  to  the  fo rma t ion  of i sop ropoxy  Sehiff base 
der iva t ives  of s a l i ey l idene -2 -hydroxye thy lamine  and  sal icyl idene-2- 
h y d r o x y - n - p r o p y l a m i n e  were found  to be exothermic ,  fol lowed b y  
the  sepa ra t ion  of a yel low compound  i m m e d i a t e l y  af te r  mix ing  the  
reactants. 

The ebullioscopic determinations of molecular weights in boiling 

benzene show i t  to  be climatic, the  d imer i sa t ion  poss ib i ly  t a k i n g  place  
t h rough  i sop ropoxy  br idges  as shown below: 

/\__o\ / o - - i - c ~ 7  ,~ io__/.,~ 
~ / \  + < \ o - - i - c ~ 7  / i ~ / 7 /  

C=N I' \O 01 '\N=C 
r \1%,j 
1% 

[whore, Ln -- La(III) or Nd(III) ; I% = CI-I3 and 1%' = CI-12CI-I2 or CH2CI-ICII~]. 

The b is - lan thanide  t r is-Schiff  base de r iva t ives  are also non-vola t i le  
and  yel low solids. The  soluble ones have  been found  to be monomer ie  
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in boiling benzene and may  possibly be represented by the following 
structure : 

/ \  
tC) I \ / - \  

o /N=c- -~  

I 

\ 

\ O  

- i ~ (  I'.)t 
O / \ N = c / \ /  

Similar to the isopropoxy Sehiff base derivatives of monofunctionM 
bidentate Schiff bases such as 2-hydroxy-l-naphthylidene-n-butyl-  
amine and o-hydroxyaeetophenone-n-butylimine 1-2, these derivatives 
have also been shown to undergo exchange reactions with an excess 
of t-butyl alcohol as shown below: 

Ln(O~-C3HT)[OC6H4C(CH3) : NCH.~CI-ICH30] ~- t-C4tIgOH --> 
"-> Ln(O--t-Ca}I9)[OC6H4C(CH3) : NCH2CHCH30] @ i-C3HTOH 

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

In/tared Spectra 

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

3,400-3,100 cm -1 region: Sharp bands at z 3,380 and • 3,135 em -1 
may  be assigned to OH or N H  stretching modes, resp. ; of the Schiff 
bases. 

1,650-1,600 cm -1 region: A characteristic band at  1,620-1,630 cm -1 
may  be at tr ibuted to ~ CN of the Sehiff bases as well as the lanthanide 
complexes 7. 

700-600 cm-1 region: The band at  z 675 cm - t  may  be assigned 
to the ring deformation coupled with Ln--O stretching and C--CHa 
stretching modes and another one at ~ 635 cm -1 to the CIt  out of 
plane deformation coupled with Ln--O stretching modes s. 

In  the resulting derivatives, coordination through the nitrogen 
of the C = N  group and the oxygens of the phenolic as well as alcoholic 
groups can 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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