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The catalytic activity of Pd-sulfosalan complex in hydrogenation reactions of cinnamaldehyde and soybean lecithin
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In my work the catalytic activity of Pd-sulfosalan complex was examined in hydrogenation reactions. My aim was to examine the applicability of the catalyst by several model compounds.
For the examination soybean lecithin and cinnamaldehyde were selected as substrates. Temperature, pressure and time dependence and in the case of cinnamaldehyde the effect of changing the ratio of catalyst and substrate were studied. 100 % conversion was achieved at 1 bar, 80 °C, 2 hours, 1000:1 ratio of substrate : catalyst in the case of cinnamaldehyde.
Shown by all the temperature, pressure and time dependence of hydrogenation of cinnamaldehyde the 3-phenyl-1-propanal was the main product, but cinnamyl alcohol and 3-phenyl-1-propanol could appear, depending on reaction conditions. Therefore Pd-sulfosalan complex prefers the reduction of C=C bond, but compounds containing reduced C=O bond (3-phenyl-1-propanol, cinnamyl alcohol) could have been revealed, too. The complex has significant activity even under mild conditions (3 bar, 40 °C), when ~32 % conversion was achieved in 2 hours. That’s why the complex can be suitable for hydrogenation of lipids.
Liposome solution was made from soybean lecithin. Hydrogenation of this solution with Pd-sulfosalan complex was studied at low temperatures (30, 37 °C), various pressures (1; 3; 5; and 7 bar) and different reaction times (1-4, 20 hour). The ratio of different fatty acids as their methyl esters before and after hydrogenation was determined by gas chromatography. All of the linolenic acid (18:3) was hydrogenated in most of the reaction mixtures, while the amount of linoleic acid decreased, and the amounts of stearic acid (18:0) and oleic acid (18:1) increased. It is concluded that the Pd-sulfosalan complex was suitable for hydrogenation of liposomes, because it was able to selectively reduce the C=C bond under mild conditions (T < 40 °C, p = 1-7 bar). These conditions can be tolerated by live cells. Decrease of unsaturation of all fatty acids to an extent of 11-12 % was obtained at 30 °C; such an extent of hydrogenation is not expected to decrease the viability of cells.
The complex was able to selectively reduce the C=C bond that's why it can be suitable for hydrogenation of cell membranes. My other aim is to examine the mechanism of the hydrogenation reactions with this catalyst, because from these data I can't give any exact description about this. 



