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The absorption spectra of six Nd3+ ternary amino 
acid complexes have been recorded in water. Nine baiids 
in the region 400-800 nm have been observed. 
Slater-Condon. Lande' spin-orbit interaction and 
Judd-Ofelt intensity parameters from the observed bands 
have been computed. Using these parameters energies and 
intensities of these bands have been calculated. The 
agreement between the calculated and observed values is 
good. The variation of al1 the parameters in the 
complexes from the corresponding Nd3' aquo ion 
parameters has been discussed. Using Ft values. the 

SPECi'ROSCOPIC m I E S  OF ~ d ~ *  TERNARY 
AMINO ACID COMPLEXES 

water. The inter-electronic repulsion. spin-orbit 
interaction. nephelauxetic effect and bonding in various 
complexes have been discussed in the light of 
Slater-Condon (Fb), LandeP(CAs), nephelauxetic rat io  (B) 

and bonding (bl") parameters. The Judd-Ofelt intensity 
parameters (TI) have also been calculated from the 

observed oscillator strengths of the various f-f 
transitions studied in the visible region. These have 
been further  co-related with the co-ordination from 
different donors in the complexes. For the calculation 
of various parameters, partial regression method 1101 
has been used. 

nephelauxetic ra t io  and bonding parameter have been 
computed which indicate covalent character in these 
complexes. 

EXPERIMENTAL 

RESUMEN 

El espectro de absorción de seis complejos de ácido 

amlno ternario Nd3' han sido registrados en el agua. 
Nueve bandas en la  región 400-800 nm han sido observados 
y s e  computan. Interacción de "orbital-spin" 
Slater-Condon. Lande y parámetros de intensidad 
Judd-Ofelt de las bandas observadas. Usando estos 
parámetros s e  han calculado las energías y las 
intensidades de estas  bandas. Se nota una buena 
aproximación entre  los valores calculad6s y los 
observados. Se discute la  variación de todos los 

parámetros en los complejos correspondientes ~ d ~ '  s e  
computan otros parámetros indicando el cardcter 
covalente en estos complejos. 

The complexes of ~ d ~ '  with amino acid [Clycine (G) 
and Lucine (L)1 a s  primary ligand and 2.3-butandiol (BD) 
a s  secondary ligand in the molecular rat io  1:l:l. 1:2:1 
and 1:1:2 have been synthesized by the usual methodsll. 
The reagents used were of AR grade. NdC13.6H20 (99.997. 

purel was supplied by Indian Rare-Earths limited. The 
complexes were crystallized under vaccum. The elemental 
analysis of the complexes was also carried out. The 
absorption spectra were recorded on 'Hitachi F-3000' 
Fluorescente spectrophotometer in the region 400 nm - 
800 nm in triple distilled water with aii accuracy of f 
0.1 nm. 

PARAMFIERS AND THElR EVALUATION 

(i)  Energy Parameters:  The initial set  of parameters 
Structural informations of lanthanide amino acid be evaluted by expressing the energy as ~~~l~~ series 
complexes a r e  generally obtained through N M R ' ' ~  'and I.R. expansion [12-15]. 
studies [3,41. Absorption studies in the visible region 
can also be helpful in determining structural 
informations (51 of lanthanide complexes specially the a E  
nature of bonding in terms of covalency and the 
contributions to  i t  from different donors of different 

J (FklS,f) E EOJ (F: <zf) + K=$,4,6 (& ) AFk 

ligands 16-91. From this point of, view, PJd3* ternary 
amino acid complexes were studied in which amino acids aE 
have been used a s  'primary ligand and 2.3-butandiol a s  + (L 
secondary ligand. Al1 the complexes were soluble in a <,,) A 
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5 rhere 

ru t t ing  

\ alue 

Eo, i s  t he  zero-order energy of the  jm level. 

t he  observed energy value E zero order  energy 
b and the  par t ia l  derivatives .FZ.F4, F6.and Flr 

t.ave been computed by using the  par t ia l  regression 
rlethod I101. . 
(ii)  Bonding parameters :  The nephelauxetlc r a t io  (19) and 
Imnding parameter (b'") along with the  ra t ios  F4/F2 and 

1' /F which infer  covaiency due t o  complexation have 
6 Z 

;ilso been reported in table 2. 

l i i i)  l n t ens i ty  pa ramete r s :  The experimental oscillator 
:;trength i s  obtained from 

Positive bl" and f3 values less  than one indicate 
[131 the  covalent bonding in complexes. The small value 
of 6'" a n d  small variation in i t  suggests tha t  the  
co-ordinating environment around the  neodymium ion does 
not change significantly when the  ligands a r e  changed. 
The amino acids co-ordinate through carboxylic oxygen 
only while nitrogen remains unaffected. Thus amino acids 
behave a s  typical oxygen donor ligands. This conclusion 
has been supported by infra-red studies 1191 which 
clearly shows a very weak bonding of metal ion with the  
nitrogen. 

In Table 2, t he  average value of F,/F2 f o r  Nd3* 

ternary arnino acid complexes i s  larger  than those 
calculated by using Hartree-Fock method [201, but they 
a r e  nearer  t o  the  value f o r  the  aquo ion. The same t r en  
has  been observed f o r  the  r a t io  F /F . 

6 2 

'axp = 4.318 O -  c(v)dv SPECITRAL INTENSITIES 

  he re C(V) i s  the  molar extinction ~ o e f f i c i e n t  
:orresponding t o  energy v. Theoretically the  
~sc i l l a to r  s t rength Pea,. of the  induced-dipole 

transition @, - @;. , of energy v (cm-') in accordance 

with Judd-Ofelt relation 1161 can be expressed a s  

The'values of T parameters have been computed frorn 
h 

Judd-Ofelt expression by using par t ia l  regression method 
where the  values of reduced matr ix  elements have been 
taken from Carnal1 e t  a1.[171 The values of TA 

parameters a r e  considered t o  be character is t ic  of 
particular lanthanide complex. The computed values of T h 

parameters have beer given in Table 4. 

RESULTS AND DISCUSSION 
ENERGY LEVELS AND INTERACTION PARAMEERS 

.The experimental and calculated oscillator 
s t rengths  f o r  the  various transitions in the  complexes 
in water  a r e  collected in Table 3. The small r.m.s. 
desviations between the  observed and the  calculated 
values of oscillator s t rength indicates the  suitability 
of Judd-Ofelt relation 1111 in these complexes. There is 
small variation in the value of T7(Table 4 )  f o r  the 

complexes under study. The r a t io  of T 4 f i  - 0.32 agrees 

well 16, 7. 21-22] with tha t  f o r  other  Nd3' arnino acid 
ternary complexes. This shows that  the coordination in 
these complexes i s  predominantly through oxygen. 

I t  i s  important t o  note tha t  the  hypersensitive 
transition (which is sensitive t o  environmental 
changes). 4G - 4, , exhibits (Table 5 )  the increase 

5/2 9/2 

in the  intensity with the  increase in covalency of the  
complexes. The hypersensitivity has  been found t o  be 
proportional t o  nephelauxetic r a t io  (8) .  I t  also 
decreases with decreasing frequency of the transition. 
This i s  in conformation of the  ear l ier  observation 
reported by Peacock 151.' 
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