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Annual Research Highlights

(1) “Amination with Oximes”

The SN2 reaction has been well recognized not to occur at
sp” carbons, while such an Sx2-type substitution reaction was
found to proceed readily at the sp” nitrogen of oximes. Ab
initio MP2 calculations show that the activation energy of the
nucleophilic substitution at the sp” nitrogen is almost same as
that of the Beckmann rearrangement. By the intramolecular
SN2-type reaction at the oxime nitrogen, various aza-arenes and
cyclic inimes, such as quinolines, aza-spiro compounds, and
dihydropyrroles, can be synthesized. Intermolecular
substitution of oximes with organometallic reagents such as
Grignard reagents also proceeds.  Anion radicals, generated by
one-electron reduction or photo-induced process of oximes, act
as iminyl radical equivalents to allow the transformation of y6-
unsaturated oximes to dihydropyrroles. Oxidative addition of
oximes to palladium(0) complexes generates alkylideneamino-
palladium(II) species, which are utilized as key intermediates in
C-N bond formation. Various aza-heterocycles, including
pyrroles, pyridines, isoquinolines, spiroimines, and azaazulenes,
are synthesized from O-(pentafluorobenzoyl)oximes having
olefinic moieties via the intramolecular Heck-type reaction
(amino-Heck reaction) by treatment with a catalytic amount of a
Pd(0) complex.
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(2) “Rhodium- or Palladium-Mediated Preparation of
Carbonyl Compounds”

Simple methods for preparation of carbonyl compounds
have been established by using metal exchanges between
chromium-palladium and silicon—rthodium as key steps. We

found that acylchromates act as unmasked acyl anion

equivalents in the presence of electron deficient palladium(Il)
complexes. Acyl groups are easily introduced into alkenes
such as norbomenes to give multi-acylated compounds.
Vinylsilanes undergo desilylative acylation with acid
anhydrides and [RhCI(CO),], catalyst. The reaction provides
a catalytic transformation of vinylsilanes into o,funsaturated
ketones, whereas conventional methods require more than a
stoichiometric amount of Lewis acid. Mechanistic
investigations revealed that a metal exchange between transition

metal and silicon occurred without any activation reagents such

as fluoride salts.
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) “Construction of Cyclic Systems via Electrophilic
Activation of Fluoroalkenes”

Fluorine possesses a-carbocation stabilizing effect caused by
donation of an unshared electron pair, despite its high
electronegativity. By the use of this effect, we have developed
The Friedel-
Crafts-type cyclization of difluoroalkenes bearing aryl groups is

electrophilic cyclizations of fluoroalkenes.

promoted by Magic Acid to yield fused bicyclic ketones.
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The palladium-catalyzed Heck-type cyclizations of

difluoroalkenes have been accomplished via a “normally

disfavored” 5-endo-mode alkene insertion to afford fluorine-

containing five-membered hetero- and carbocyclic compounds.
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