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COMPLEXATION OF Tc(CO)3(H2O)3
+ ION WITH HALOGENIDE

AND THIOCYANATE IONS IN AQUEOUS SOLUTIONS

N. I. Gorshkov, A. A. Lumpov, A. E. Miroslavov, and D. N. Suglubov
Khlopin Radium Institute, St.-Petersburg, 194021, 2nd Murinskii pr., 28, Russia

Tricarbonyltriaquatechnetium(I) ion with low charge and small dimensions is a
promising precursor in preparation of radiopharmaceuticals. In this connection, its
interaction with biologically important ligands in aqueous solutions is of interest. Earlier,
we have studied complexation of this species with hydroxyl-ion [1]. In this work,
complexation of Tc(CO)3(H2O)3

+ ion with halogenide and thiocyanate ions is examined
by 99Tc NMR spectroscopy.

As the halogenide concentration increases, step-wise substitution of water
molecules with the halogenide ions occurs to form: Tc(CO)3

+, Tc(CO)3X, Tc(CO)3X2
-,

Tc(CO)3X3
2-. Stability constants of these complexes were evaluated from the signal

integral intensities and are presented in the Table.

Stability constants of complexes of tricarbonyltechnetium(I) moiety with halide and
thiocyanate ions, estimated from 99Tc NMR data

X K1 K2 K3
Cl- 1.32 0.17 0.05
Br- 1.26 0.21 0.07
I- 2.67 1.26 0.66

CNS- 697 106 13

Stability of complexes increases in the following series: Cl- ~ Br- < I-, This
sequence confirms the fact that Tc(I) is a typical weak Lewis acid.

The absence of complexation with fluoride ion is probably due to competition with
hydroxyl groups. In acidic solutions containing fluoride ions weak complexation with
HF2

- was observed.
Thus, the stability of the thiocyanate complexes is significantly higher. Neutral

complex Tc(CO)3(H2O)2NCS was isolated and characterised. As determined by IR
spectroscopy, the thiocyanate ion is coordinated via its nitrogen atom.

Only single monocyanate complex was detected in solutions containing cyanate
anions.

In solution containing simple σ-donor ligands Tc(CO)3 fragment exists in the form
of corresponding complexes.
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