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Abstract: 3-(2’-Thiazolylazo)-2,6-Diaminopyridine (TADAP) forms a brown complex with
ruthenium(I11) ion in phosphate buffer pH 7.0. The stoichiometry of the complex was verified
to be 1:2 (Ru(ll1): TADAP) by Job’s method and conductivity measurement. The stability
constant which calculated from Job’s method was 7.48 x 10'°. From computational
calculation using Density Functional Theory, B3LYP, the formation energy of 1:2 complex is
337x10° kcal/mol, indicate higher stability than the 1:1 complex.

Introduction: 3-(2’-thiazolylazo)-2,6-diaminopyridine (TADAP) is a thiazolylazo dye which
can form complex with various precious metal ions such as Palladium(ll), Gold(llI),
Platinum(lV) and Ruthenium(lll). In this work, the complex between TADAP and
Ruthenium(111) ion has been prepared. The stoichiometry of the complex were also studied
by both practical and theoretical methods.

Methodology: The ligand 3-(2’-thiazolylazo)-2,6-diaminopyridine(TADAP) was synthesized
from diazotization of 2-aminothiazole and coupling with 2,6-diaminopyridine. This ligand
was crystallized in ethanol:water (3:1). Stoichiometry of the complex between Ru(lll) and
TADAP was determined by Job’s method and conductivity measurement. The conductivity
of mixtures of Ru(l11) and TADAP was measured at various ratio.

The structure of Ru(l11)-TADAP complex was determined by 'H-NMR and FTIR.
Geometries of complexes were then constructed and fully optimized for the formation energy
at B3LYP level of theory using 6-31G* basis set for all atoms and SDD basis set with
Stuttgart/Dresden electron core potential for Ru atom.

Results, Discussion and Conclusion: The stoichiometry of the complex was verified to be

1:2 (Ru(l):TADAP) by continuous variation method and conductivity measurement. The
stability constant of the complex which calculated from continuous variation method was
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7.48 x 10™. IR and 'H-NMR spectrum are shown in figure 1 and 2, respectively, indicate that
TADAP might be a tridentate ligand with N-thiazole, N-azo and N-amino donor atoms as
shown in figure 3.
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Figure 1 IR spectrum of (a) TADAP and (b) Ru(l11)-TADAP complex
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Figure 2 *H-NMR spectrum of (a) TADAP and (b) Ru(I11)-TADAP complex
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Figure 3 Donor atoms of TADAP molecule in the complex

From computational calculation using Gaussian03, the structure of 1:2 complex
(Ru(I11):TADAP) has formation energy of 337x10° kcal/mol. The optimized structure was
shown below in figure 4.
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Figure 4 Optimized structure of Ru(l11)-TADAP complex (1:2)

In the future work, more information in binding modes and properties between
complex and DNA via spectroscopic method, as well as computational investigation will be
reported.
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