FA4-MS36 Interactions and reactivity in small and large molecules

Recently we have refined in-house data on the elegant doubly-
bound oligomer-tweezer ('zigzag') complex shown The crystal
structure provides the first unequivocal model for chain-
folding and small-molecule binding in any synthetic polymer
system. Moreover, the supramolecular geometry found in the
solid state is remarkably consistent with extensive NMR
studies of tweezer-binding in solution. The crystal contains
very large solvent cavities and both model building and
structure-refinement required very high quality diffraction
data. The work was recently accepted for publication in
Nature Chemistry [1].
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The aerobic oxidation of substituted phenols as a research
topic plays an important role in synthesis and biological
systems. The demand for value added derivatives of phenolic
compounds is steadily growing in the world market, with
benzoquinone derivatives constituting a key intermediate in
the industrial production of Vitamin E [1]. The use of
dioxygen as oxidant is environmentally friendly and available
in bulk from the atmosphere. Dioxygen can be catalytically
activated by first row transition metal complexes (Cu(Il),
Co(I) and Mn(IV)) [2]. The addition of co-catalysts (LiCl or
MgCl,) can significantly increase the reactivity of these
catalysts during the oxidation cycle [3].

In the current study, model catalyst precursors containing O,0
bidentate ligand systems such as tropolone and 2-methyl-3-
hydroxy-4-pyrone derivatives, which form five-membered
chelates, have been synthesized and structurally characterized
and will be discussed. Different aspects of the dioxygen
oxidation of selected organic substrates by these copper(Il)
catalysts, as well as a proposed mechanism for the process,
will also be presented.
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X-PhonyH (X = aromatic substituents; PhonyH = 4-(phenyl-
amino)pent-3-en-2-one) compounds belong to the group of
enaminoketones. Since these contain nitrogen and oxygen

donor atoms as well as an alkene functionality, these electron-
rich compounds are of interest in various areas, including
application as liquid crystals [1], in fluorescence studies [2],
the medical field [3,4] and with significant potential in
homogeneous catalysis [5].

This study is therefore concerned with the synthesis of
PhonyH derivatives as ligand system and the influence of
halide substitution on such ligands with regard to rhodium(I)
complex formation. A range of thirteen crystal structures of
the (i) free ligands, (ii) complexes of the type [Rh'(X-
Phony)(CO),] (X-Phony = 4-(phenylamino)pent-3-en-2-onato
derivatives), and (iii) [Rh'(X-Phony)(CO)(PPhs;)] (substitution
of a CO group in (ii) by PPh;) complexes [6, 7] as catalyst
precursors will be discussed. Furthermore, iodomethane
oxidative addition, as key step in the catalytic cycles of olefin
hydroformylation and methanol carbonylation and the
influence of structure/ reactivity relationships therein, will be
highlighted.
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