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Annual Research Highlights

(1) “Development of new synthetic methods based on the

substitution at sp’ atoms”

Previously, we found that the nucleophilic substitution
on sp” nitrogen of oximes easily occurred in an SN2 manner.
Based on these findings, we have developed new amination
methods with oximes:  Spiro[indoline-3,2-pyrrolidine] deriva-
A 13-
dioxolan-2-one  O-sulfonyloxime functions as a good

tives are synthesized from /3-indolyl ketones.

electrophilic amination reagent. Various aza-heterocycles are
synthesized by a radical chain reaction of oximes with an iron-
diene complex moiety and amino-Heck reactions. Although
nucleophilic substitution on sp” carbon is known to hardly occur,
we have proved that the substitution proceeds under certain

circumstances by experimental and theoretical studies.
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(2) “Rhodium-catalyzed desilylative acylation of vinylsilanes
with acid anhydrides”

We have been studying on development of a new
catalytic system including activation of organosilicon
compounds directed towards organic synthesis. The first
catalytic desilylative acylation of vinylsilanes has been achieved
by the use of thodium(I) carbonyl complex [RhCI(CO),], and
acid anhydrides to give o, funsaturated ketones. The reaction
includes a transmetalation step, which proceeds without
formation of silicates. This catalytic system was applied to the
acylation of a+acyloxy vinylsilanes to afford c-acyloxy enones,

which were converted to unsymmetrical o~diketones or their
regioselectively protected monoacetals.
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3) “Construction of fluorinated heterocycles via the
nucleophilic cyclization of fluoroalkenes”

S-endo-trig Cyclization has long been considered to be a
disfavored process according to Baldwin's rules. Especially,
nucleophile-driven ones have rarely been observed in synthetic
chemistry. We have already found that this type of cyclization
were effected by using the properties of gem-difluoroalkenes.
Taking advantage of the reactivity toward nucleophilic addition
and substitution for the fluorines of 2-trifluoromethyl-1-alkenes,
we have succeeded in nucleophilic 5-endo-trig cyclization of
trifluoromethylalkenes bearing a nucleophile on the homoallylic
position. The cyclizations efficiently provide 5- and 6-
membered heterocycles bearing a CF5-, CF,H-, or CF,= group.
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(4) “Synthetic study of Sordarin”

Sordarin, consisting of a sugar part and tetracyclic
diterpene core with #rans-perhydroindene and bicyclo[2.2.1]-
heptene frameworks, is a good candidate for antifungal reagent.
We have achieved the synthesis of its aglycon by oxidative
radical cyclization and intramolucular allylation as key steps.
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