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Synthesis of building blocks for biologically active compounds by asymmetric allylation
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The asymmetric syntheses constitute an important field of green chemistry, since in fine chemical processes the quantity of starting materials can be significantly decreased in each selective step. Another substantial feature of asymmetric syntheses is that the chiral information can be transferred from a small quantity of catalyst to a large amount of substrate. Chiral catalysts can be for example transition metal complexes modified by chiral ligands.
Asymmetric allylic substitution is a suitable catalytic process for the enantioselective formation of carbon-carbon and carbon heteroatom bonds.1 The present work focuses on the synthesis of monodentate phosphite ligands (L*) with axially chiral binaphthyl framework and the preparation of their [Pd(η-C3H5)(L*)2]BF4 type complexes. The effect of the electronic properties of the ligands was investigated in asymmetric allylic alkylation reactions.
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Scheme 1: Palladium-catalyzed asymmetric allylic alkylation
Furthermore, by using the chiral monophosphite ligands the heteroligand combination approach was also studied in the catalytic process.2 By the application of a 1:1 mixture of the new monodentate ligand and an achiral phosphine very high activities and enantioselectivities could be obtained.
In order to gain a deeper insight into the electronic properties of the ligands, their rhodium-carbonyl complexes and selenium derivatives were also synthesized and analyzed by IR and NMR spectroscopy. Based on these spectroscopic data, an unambiguous relationship was found between the structure of the ligands and the basicity of the phosphorus atom.
1Trost, B. M. J. Org. Chem. 2004, 69, 5813-5837. 2Gennari, C.; Piarulli, U. Chem. Rev. 2003, 103, 3071-3100.
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