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DEHYDROGENATION OF DIMETHYLAMINE-BORANE
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Use of catalysts that located in the 12 principles of Green Chemistry is an important
area of research. Application and investigation of catalysts how are non-perishable after
use, non-toxic, easily separated and reusable after reaction can be considered one of
the vital areas for the chemical industry [1]. Because of the relatively high use of oil
derivatives many chemical industry attempts to produce solvents with high E-factor
[2,3]. In addition to supercritical fluids, ionic liquids and fluorinated solvents produced
and used for this purpose, “The best solvent is no solvent” approach has been the focus
of our attention in this project [4,5].

In this study, dimethylamine-borane (DMAB) which has low melting point (35°C)
was used as both stabilizing and reducing agent while copper(0) nanoparticles
(NPs) were used as the active catalyst in the solvent-free (green) dehydrogenation of
DMAB. Catalytic activity of in situ generated copper(0) nanoparticles by stabilizing
cyclic bis(dimethylamino) borane, (Me2N)2BH, obtained as a result of interaction
of Cu(acac)2 and melted DMAB at nearly room temperature(30°C) in solvent-free
medium was examined and activation energy, Ea, was determined as 18 + 2 kjmol™.
Average particle size of reusable, relatively inexpensive, active and stable copper(0)
nanoparticles was calculated from TEM images as 2,9 + 0,2 nm. It was clearly observed
that the resulting copper(0) nanoparticles were provided 200 total turnovers
over 50 h with an initial turnover frequency (TOF) value of 19 h—1 at nearly room
temperature with the generation of 1,0 equiv H2 at the almost complete conversion
of dimethylamine borane to cylic dimethylamino borane, [Me2NBH2]n units. These
nanoparticles obtained under solvent-free medium were charactarized by TEM, EDX,
HRTEM, P-XRD, 11B{1 H}-NMR, ATR-IR and UV-Vistechniques.
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