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Epichlorohydrin (2-(chloromethyl)oxirane, ECH) is an industrially important and
structurally distinctive epoxide widely employed in organic synthesis owing to the presence of
three electrophilic carbon atoms and a nucleophilic oxygen center. The pronounced reactivity
of its strained three-membered ring, together with its availability and multifunctional character,
makes ECH a valuable precursor for the synthesis of bi- and trifunctional molecules. Such
transformations frequently exhibit significant chemo-, regio-, and stereoselectivity (1),
especially in reactions involving chiral substrates or under asymmetric catalysis.
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The objective of this study was to synthesize and characterize salophen and substituted
salophen complexes of transition metals, and to assess their catalytic activity and
regioselectivity in the ring-opening acetolysis of epichlorohydrin.

Salophen ligands and their complexes with transition metals Cu(Il), Fe(II), Fe(III), and
Co(II) were synthesized (2) and characterized by UV—Vis, IR, and 'H NMR spectroscopy. The
catalytic performance of these complexes in epoxide transformations was investigated using
the acetolysis of epichlorohydrin as a model reaction (1). Kinetic analysis showed that the
reaction orders with respect to both the acid and the catalyst are consistent with those observed
for conventional catalytic systems (tetraalkylammonium salts and trialkylamines). It was
demonstrated that the catalytic activity of salophen complexes is controlled by the electronic
properties of the ligands, with electron-donating substituents leading to an acceleration of the
reaction (1).
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The products obtained in the presence of Co(II) salophen complexes were identified, and
their structures and ratios were determined by 'H NMR spectroscopy. Substituted Co(II)
salophen complexes provided higher regioselectivity than traditional catalysts, preferentially
yielding S-hydroxypropyl esters, which are important precursors of epoxy compounds. Steric
characteristics of the synthesized complexes were assessed using SambVca software through
calculation of the percent buried volume and construction of steric maps. Quantitative
structure—selectivity relationships revealed that regioselectivity is controlled by both steric and
electronic properties of the ligand substituents. A mechanistic pathway for catalysis by salophen
metal complexes has also been proposed.
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