6" EFCATS Summer School

“Catalysis & Surface Science for Renewables & Energy”
September 13-19, 2010 Izmir, Turkey

NOVEL RUTHENIUM HOMOGENEOQOUS CATALYSTS CONTAINING
OLEYLAMINE AND TRIMETHYLPHOSPHITE LIGANDS FOR
DEHYDROGENATION OF DIMETHYLAMINE-BORANE: ISOLATION,
CHARACTERIZATION AND CATALYTIC USE

Sibel DUMAN]J1], Mehdi Masjedi[2]and Saim OZKAR

Department of Chemistry, Middle East Technical University, Ankara, 06531, Turkey

[1]On leave of absence from Department of Chemistry, Bingol University, 12000, Turkey.

[2]To whom correspondence should be addressed: Department of Chemistry, Middle East Technical
University, 06531 Ankara, Turkey. Tel: +90 312 210 5135, e-mail : mehdimasjedi@yahoo.com

Assist.Prof.Dr. Sibel DUMAN
PhD Fellow Mehdi MASJEDI

Prof.Dr. Saim OZKAR

For the first time, a ruthenium(II) homogeneous catalyst containing oleylamine ligands, [Ru(acac),
(OAm),] (OAm = Oleylamine), was isolated and characterized after finishing the catalytic
dehydrogenation of dimethylamine-borane starting with Ru(acac); and oleylamine compound. [Ru(acac)
»(OAm),]| complex which contains two oleylamine ligands as stabilizing agents, has much higher
catalytic activity in comparison with sole Ru(acac);. Kinetics of dehydrogenation of
dimethylamine-borane catalyzed by [Ru(acac),(OAm),] complex was studied depending on catalyst
concentration, substrate concentration and temperature. The hydrogen generation was found to be
first-order with respect to both catalyst and substrate concentrations. The activation parameters of this
reaction were also determined from the evolution of the kinetic data: Activation energy; Ea =30 + 2
kjmol, the enthalpy of activation; DH* = 27 + 2 kJmol 'and the entropy of activation; DS* = -168 + 5

JK 'mol™. Moreover, [Ru(acac),(OAm),] complex is a very long-lived catalyst providing 5300 turnovers
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over 6 daysin hydrogen generation from dehydrogenation of dimethylamine-borane before it is
deactivated. In addition to [Ru(acac),(OAm),] complex, another ruthenium(Il) homogeneous catalyst
containing trimethylphosphite ligands, [Ru{P(OMe), };(acac)H], was isolated and characterized after
finishing the catalytic dehydrogenation of dimethylamine-borane starting with Ru(acac); and P(OMe)j;.
However, catalytic activity of [Ru{P(OMe),};(acac)H] complex in dehydrogenation of
dimethylamine-borane is slightly lower than Ru(acac); alone. [Ru(acac),(OAm),] and [Ru{P(OMe);},
(acac)H] complexes were characterized by UV-Visible, FTIR, IH, 31P, Bc NMR, and Mass
Spectroscopy.
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