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Abstract

Preparation and application of ruthenium complexes as homogeneous and
heter ogeneous catalyst in organic synthesis

Hannaneh Heidari

Investigation of the chemistry of ruthenium continues to be an active area of organometallic
chemistry. In this study, several ruthenium compounds were prepared and their catalytic
application in synthesis of biologically and pharmaceutically important compounds were
studied. First, we considered the role of ruthenium(lll) chloride hydrate in catalyzing the
synthesis of various and new biscoumarin derivatives.

Also RuCls;.xH,O was used in synthesis of new group of coumarin derivatives named as
dihydropyranochromene derivatives. The results showed that the catalyst had not positive
effects on the reaction even in presence of sodium carbonate as a base or ligands such as
triphenylphosphine or 2,2'-bipyridine. So, new ruthenium compounds containing
triphenylphosphine, chloro, bromo and carbonyl ligands, as catalyst considered. Among
these, RuBr,(PPhs)s showed the best results under optimum conditions in synthesis of
dihydropyranochromene derivatives.

Regarding to performance of the reaction under the optimum conditions, the reaction with
dimedone was expanded which resulted in tetrahydrobenzopyran derivatives.

In the last section, we compared the catalytic properties of homogeneous and heterogeneous
ruthenium catalysts in synthesis of imidazoles. In homogeneous system different complexes
of ruthenium (Il, 11) were examined. In next step, heterogeneous catalysts including
Ru/MgO, Ru/K10 were prepared and characterized using DRS, TEM, XRD, EDX analyses.
Then their catalytic application in synthesis of imidazole derivatives was investigated. We
found Ru/mont. (Ru/K10) as the best catalytic system to synthesize the imidazoles under
optimum conditions.

Key words : Ru/MgO, Ru/K10, RuBr,(PPhs)4, RuCls.xH,O, organic synthesis
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