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Resumo
PUPPIN, Pedro Antonio Luz; FELCMAN, Judith. Estudo de complexos

ternarios de Co(ll) e de Ni(ll) com os aminoéacidos glicina, serina,

&cido aspértico e &cido guanidoacético, em solucdo. PUC-Rio, 2006.

104p. Dissertacdo de Mestrado — Departamento de Quimica, Pontificia

Universidade Catdlica do Rio de Janeiro.

Foram estudados os sistemas binarios e ternarios de cobalto(Il) ¢ de
niquel(I) com os aminoacidos glicina, serina, acido aspartico e acido
guanidoacético. Os aminoacidos glicina — Gly, serina — Ser, acido aspartico — Asp
e acido guanidoacético — Gaa estdo envolvidos em muitos processos bioquimicos.
Esses aminoacidos fazem parte de muitas proteinas que, por sua vez, sao bons
agentes complexantes. O estudo das interacdes metal-aminoacido tem grande
interesse, visto que estas representam modelos simplificados para a analise das
mudangas provocadas nas propriedades das proteinas, quando estas se ligam aos
ions metalicos. Neste estudo foram determinadas as constantes de formacédo e de
interacao das espécies pertencentes aos sistemas bindrios e ternarios de cobalto(II)
e de niquel(Il), e também foram realizados estudos espectrofotométricos de UV-
Vis de todos os sistemas estudados. A comparagdo dos espectros de UV-Vis em
diferentes valores de pH com os graficos de distribuicdo de espécies permitiu
relacionar as bandas d-d com as respectivas espécies propostas. Analisando as
constantes de formagdo dos complexos ternarios ML;L,, constatou-se que os
complexos de Ni(Il) apresentam valores mais altos que os respectivos de Co(Il), o
que estd de acordo com a série de Irving-Williams. Comparando-se os espectros
de UV-Vis com os da literatura, pode-se concluir que as bandas encontradas,
assim como o0s seus respectivos posicionamentos e absortividades molares

referem-se a complexos octaédricos ndo regulares. Verificou-se que as maiores

interacdes intramoleculares dos ligantes nos complexos estudados, ocorreram com
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as espécies contendo Gaa. A partir dos graficos de distribui¢do de espécies em
funcdo do pH, pode-se verificar que, em pH bioldgico, para os trés sistemas de
Co(II), predominam as espécies ternarias protonadas. Para os sistemas de Ni(Il),
ndo ¢ possivel generalizar. No sistema Ni-Gly-Ser a espécie NiGlySer estd em
maior quantidade em pH em torno de 7; no sistema Ni-Asp-Gly, as espécies
ternarias formam-se em menor quantidade em valores de pH mais baixos e em pH
biologio, as espécies binarias de NiAsp hidrolizadas é que predominam; no
sistema Ni-Ser-Gaa, as espécies terndrias protonadas ¢ que estdo em maior
concentragdo. Em pH ~ 9, ja encontramos espécies hidrolisadas (binarias e/ou
ternarias) em todos os sistemas ternarios. Em meio mais basico, as espécies
terndrias fragmentam-se, gerando espécies bindarias hidrolisadas dos tipos

ML(OH)3; e ML(OH)4 que passam a ter maiores estabilidades.

Palavras-chave
Complexos bindrios; complexos ternarios; cobalto(Il); niquel(I);

aminoacidos; constantes de estabilidade.
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Abstract

PUPPIN, Pedro Antonio Luz; FELCMAN, Judith. Study of ternary
complexes of Co(ll) and Ni(ll) with the amino acids glycine, serine,
aspartic acid and guanidinoacetic acid, in solution. PUC-Rio, 2006.
104p. Dissertacdo de Mestrado — Departamento de Quimica, Pontificia
Universidade Catolica do Rio de Janeiro.

The binary and ternary systems of cobalt(Il) and nickel(Il) with the amino
acids glycine, serine, aspartic acid and guanidinoacetic acid were studied. The
amino acids glycine — Gly, serine — Ser, aspartic acid — Asp and guanidinoacetic
acid — Gaa are all involved in several biochemical processes. These amino acids
are constituents of many proteins, which are in turn, good complexing agents. The
study of metal-amino acid interactions are of great interest, as they represent
simplified models for the analysis of the changes caused in the proteins’
properties, when these bond to metal ions. It was determined, in this work, the
formation and interaction constants of species belonging to the binary and ternary
systems of cobalt(Il) and nickel(IT). UV-Vis spectrophotometric analysis were
also made for each of the systems studied. The comparison of the UV-Vis spectra
in different pHs with the species’ distribution graphs indicated a relationship
between the d-d bands and the respective proposed specie. When analyzing the
formation constants of the ternary complexes ML;L,;, the Ni(Il) complexes
showed higher values than those of respective Co(II) complexes, a pattern which
is in accordance with the Irving-Williams series. In conclusion to the comparison
of the UV-Vis spectra with those in literature, we have that the bands found, as
well as their respective position and molar absortivities, refer themselves to non-
regular octahedral complexes. It was verified that the greatest intramolecular
interactions beetween the ligands in the complexes studied were those of the

species cointaining Gaa. From the graphs of species distribution in terms of pH,
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we were able to verify that in biological pH, for all three systems of Co(Il),
protonated ternary species were predominant. No generalizations were visible for
the Ni(Il) systems. In the Ni-Gly-Ser system, the specie NiGlySer is present in
greater amounts in pH close to 7; in the Ni-Asp-Gly system, the ternary species
are formed in lower quantities in lower pH values and in higher and biological pH
values, binary species of hydrolyzed NiAsp are predominant; in Ni-Ser-Gaa
systems, protonated ternary species are in higher concentration. In pH ~ 9,
hydrolyzed (binary and/or ternary) species were found in all ternary systems. In
more basic medium, the ternary species were fragmented, therefore generating
ML(OH); and ML(OH), hydrolyzed binary species, which have in turn greater

stability.

Keywords
Binary complexes; ternary complexes; cobalt(Il); nickel(Il); amino acids;

stability constants.
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