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ABSTRAe 

The absorpt ion spectra of f our ternaey "- mple
xes of Pr)+ having glyc ine, valine , lcucine or try
ptophan as pr ima r y l:lgand and ethane 1 , 2 d io1 as 
s!!Condary ligand have been stud ied . Pro m these 
apectra Slater -CondoD (Fk) , Racah (Ek) end Land e 
<E;4f)parsllletera and Judd -ofelt int ensity parameters 
have been c omput ed and dlscussed. 

RESUMEN 

Se estudió el e s pect r o de absorción de cuatro 
complej o s ternarios de Pr+3 ten i endo glyc 1ne, vall 
De, leucine o tryptophan c omo 1 1gantes primarios y 
etano 1 , 2 dial coma ligante secundario . Basado en 
esto s espec tros se c omputa ron y d i scutieron lo s pa 
rámetros Slater-Condon ( Fk), Raca h (Ek ) y Land e 
<E:4f ) y parámetros de i n t ens idad Judd-ofel t . 

INTRODUCTlON 

The amino acid comp l exes have a po t ential for 
cheir use in therapy and diagnosis. Binary a mi no 
a,,-id complexes of rare-eart hs wer e studied by Misu
mi et al 1 but their t ernary complexes have been 
studied onl.y rec ently in this laboratory2 - 6. 

The present communic at i o n r epor ts a bso rption 
specttll oí Pr3+ ternary ~ompl e."es of glyc ine, vali 
ne, leuc!ne and trypto phon a8 pr imar y l i ga ods 
snd ethane 1, 2 d i ol as s ecoodary ligando Fro~ these 
the va.r1ou s spee t ros copic pa r ameters, l lke int erac 
tloo parameters viz , Slater- Cond on ( Fk), Lande(~ f) 
parameter s sod Judd -ofelt intenslty parameters (T~) 
have been computed. 

EXPERIMENTAL 

Tbe ternary complexes of the typ Pr3+M2~1 ' ..er e 
prepared us10g t he stand a r d me t hod d esc ribed Fa r 
lier4, ",here M seand s for the primary ligand lCly 
cine ( G), valine (1/), l euc !ne (L) and stry~tophan 
(T)} and M'st,nd s for the secondary 11gsnd lEchan e 
1,2 dia l ( ED) ]. 

SPECTROSCOPIC STUDY OF PR3+-AMINO 
ACID TERNARY COMPlEXES 

IN AQUO SOlUTION 

Pr 3+ chlorid e was obtained fr om Indian Rare 
Eart h s Lt d . a nd t he ligand s were o f A. R. grad e .Tr i 
pIe dist llled wa ter "'as us ed for making "o lu~ion of 
the pur if ied compl exes . 

The absorptíon spectra , waveleng th (nm ) vs 
opt ica ! d ensi~y (0 .0.) were r ecord ed on Carl - Ze iss 
VSU - 2P spect r opho tometer. 

RESULTS AND IlISCUSSlON 

The absorp t ion specera are g iven In Figs. 1-4. 
The en ergies Eobs fo r d ifferent peaks are given in. 
Ta bl" 1 , wh Ue . t he o bserv e<!int lOns i i es Pa bs of the 
varlous peaks 1 0 terms of osclllator s t rength are 
given In table 2. 

INTERACTI ON ANO BONDINC PARAMETERS: The int e raction 
par meters like Shtet-Cando n (Fk. k- 2, 4 ,6) and 
sp inor bit it eraction paramet er known a s Lande pa ra
met er ( ~4f ) have been compute<! by par t ial r e gr e s 
sion methad. The detailed calcu l atton o f these pa
rameter s llave been d iscussed earlier7 . 

The en ergy of a level is g iv en byB. 

... ( 1)!;4f 

where Eoj are zero a rder ene rgies of l eve! j and 
dEj /dFk and dEj /ílE;4f are partial deriva tives, whose 
values. given by Wong8 , hove be en used. 

Her e d ifficu l ty in calculat10n arises because 

the number of level s observed is just the same as 

numb er of parameters t o be evaluat ed. 


The radial e1genfunc t10 n f o r Pr J+ has been 
reasonably a s sumed t o be h'yd rogen í c for whtch F4 
a nd F6 can be evaluat e<! in t erms of F2 by che r ela
cion, 
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E,npirica lly the s pin- or bit e.ou pling c o nstant 
~f for aquo 10n l s given byl O 

.. . (2) 

Thus only t wo parameters F2 and ;4f could ~e 
c omputed. The values oE t h e paramet ers P¿ , F4, F6 ;4f~ 142Z - 7648 ... (6 ) 
and ~f bave been given in table 3 . The Racah para
meter s (Ek) can be expres s ed 9 a9 l i near combina
t10ns oC Fk's wherc Z ls the a t omlc n umber . 

1Simple c a l cula t ion gives ;4f value a s 730 cm
... (3) which a grees wc1 1 <ritl! the observed v a l u e 704 cm-l . 

The e lcu la ted valu es of ener gy l evels , u s ing the 
above d 1scussed Fk and ~f val ues, have been g iven 
in Tabl e 1. ... ( 4) 

The l ow vs l u e of r .m.s. d ev i at10n (53.26- 92 . 92 
cm - 1) shows t he va l id1ty o f the ca l c u lations l n the•.. ( 5) 
pr e s en t case . 

The nephel auxetic ra tio, a, defin ed asThe red uction of P 2 parameter i n che e se of 

Pr3+ complexes i n comp rison to tt s fre e i on value 

18 4 .11%, which 19 more t han that i n the case of 

Nd)+ ternary complexes . This shows t hat 4 f -o rb ' tal 


'" ( 7)ligand :Lnteraction 1n Pr3+ complexes 1s st ronger 

than Nd3+ cOlnplexes. 
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is f ound to be less than 1.0 ( TablE' 3) i ndicating 
covale n t nature of the c omplexes uoder study whic h 
18 in confbm1t y with the ea ri ier fi nd l ngs of Tan 
don and co-workers4 ,1. 

I / 2
The bonding paramet er ( b ), which la rela

too ll t o n ephelauxetic ratio, has also beeo calc u 
latOO (Tabl e 3) . I t ls incerest ing to point ou t 
t hat che c oval enc y inc r eases as t he pr L~ary ligand 
18 changOO in order of l nc reasing taolecular weigh t 
vU. gl ycine < val ine < leucine < t r ypt ophan. 

INTENSITY PARAMETERS: The observed intens ity may be 
interpreted in terms of Judd-ofel t t heory12. Accor
ding to whic h the 08cil la tor strength may be expre 
s s ed 10 terma of T\ (A= 2, 4 ,6) parameter s as 13, 

p ~ 

ed 

..• ( 8) 

wh ere s ymbols have u sua l. mean ing lA 15 related to 
TA parameter by t he relation , 

. .. ( 9) 

The TA values COtapu t OO by replacing by 
P are glven In Table 4 . 

oba 

The ra t io o f T4 /T6 ('\.0.20 - 0 .218 ) sugg",s t s t ha t 
the coordinatlon in the complexes is predOlllinent1y 
through oxygen atom. The calculated Pcal va] ues ma y 
be o btainOO by using the compu ted values of Th 
parameters . Thes e valu es have been inc luede in Ta 
bIe 2. The 10w v alues of r .m.s. deviation (0.4 6 x 
10- 6 - 0.61 x tO-6) indicate the applicabil i ty oi 
Judd -Of el t tht~ry. 

The 3p ... 4H3 trans~ian, known to be pseudo 
hypersensittve transit ion, 18 sensi~ve to 1igands 
and t he iut ensity inc reases in the ord er of inc r ea 
sing molecular weigh t oi the pr:bnary 1igaOO vi t • 

glyc ine < valine < leuc ine < tryptophau. It i s fur 
ther interesting t o no t e t ha t t his p8eudohypersen
slt ive transition showa a r ed shift as the primary 
ligand ia changed in the arder of iocrea5ing mole 
cular we ght v iz. glycine < valioe < leuc1ne < tryp 
tophall . 
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Tabh l . Ob .......' &lid oa1. 1.IlO1.d YIIl_ ot ..,orBU_ (.,.-1 ) or 
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Pr3·~(iD) 
31'1 

31'0 
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-,2 

.u 
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"2 22371 2U2Il - 55 
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3 
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Taolo 4 . 	 ~Ollp ut e" values o í '1'>., paramete r e Car d1fCerent 
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