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WXHNEDEE

Enantioselective epoxidation of unfunctionalized olefins using chiral manganese salen
complexes, developed by Kochi, Jacobsen and Katsuki, is one of important reactions in
asymmetric organic synthesis. However, the mechanism of catalytic cycles and the exact
identity of active species that énable high enantioselectivity still remain controversial even
though many efforts have been made until now. Although there are several candidates of
active species that are responsible for enantioselective oxygen-atom transfer, they have not
been isolated and fully characterized experiméntally due to their instability. The aim of this
thesis is to synthesize and characterize iodosylarene adducts as a candidate of active species
in the enantioselective epoxidation by chiral manganese salen complexes.

This thesis is divided into four chapters. Chapter 1 describes previous mechanistic
investigations of enantioselective epoxidation catalyzed by chiral manganese salen complexes.
The proposed active species in the catalytic reactions are discussed. In Chapter 2, the
structure and reactivity of the iodosylmesitylene adduct of a chiral manganese(IV) salen
complex are described. This is the first report of X-ray crystal struéture. of an iodosylarene
adduct of a metal complex. The X-ray crystal structure of the iodosylmesitylene adduct
reveals bis-iodosylarene coordination with a stepped conformation of the salen ligand, in
which one of the two salisylidene rings points upward and the other points downward.
Enantioselective oxygen-atom transfer from the iodosylmesitylenAe adduct to unfunctionalized
olefins and sulfide is investigated. In Chapter 3, iodosylarene adducts with different
counterions are synthesized and fully characterized using a variety of spectroscopic
techniques. The relationship between the structures of these adducts, their reactivity and
enantioselectivity is discussed. The reactivity and enantioselectivity of iodosylarene adducts
significantly depend on both the counterion bound to the I(III) center and the substituent of
the aromatic ring in  iodosylarenes. The mechanism of enantioselective epoxidation was
proposed according to the results of experiments and DFT calculations of iodosylarene
adduct-olefin complexes. In Chapter 4, conclusions and future prospects of the current

research are discussed.
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