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(1) Catalytic Asymmetric Mukaiyama Aldol Reaction
in Aqueous Media Using Chiral Fe and Bi Complexes
We have developed asymmetric Mukaiyama aldol
reactions of silicon enolates with aldehydes catalyzed by
chiral Fe" and Bi"' complexes. Although previous
reactions often required relatively harsh conditions, such
as strictly anhydrous conditions, very low temperatures
(—=78 °C), etc., the reactions reported herein proceeded in
the presence of water at 0 °C. To find appropriate chiral
water-compatible Lewis acids for the Mukaiyama aldol
reaction, many Lewis acids were screened in combination
with chiral bipyridine L. Three types of chiral catalysts
that consisted of a Fe" or Bi""' metal salt, a chiral ligand L,
and an additive have been discovered and a wide variety
of substrates (silicon enolates and aldehydes) reacted to
afford the desired aldol products in high yields with high
diastereo- and enantioselectivities through an appropriate

selection of one of the three catalytic systems.
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Scheme 1 Chiral Fe- or Bi-catalyzed asymmetric Mukaiyama
aldol reactions in aqueous media
1.(1)-18) Chem. Asian J. 8, 3051 (2013)

(2) Copolymer-Incarcerated Nickel Nanoparticles
with NHC Precursors as Active Cross-Linking Agents
for Corriu-Kumada-Tamao Reaction

We have developed heterogeneous polymer-
incarcerated nickel nanoparticles (NPs), which catalyze
cross-coupling reactions. The matrix structure of these
catalysts incorporates both N-heterocyclic carbenes
(NHCs) as ligands and Ni-NPs, thanks to a new design of
cross-linking agents in polymer supports. They were
successfully applied to Corriu—Kumada—Tamao reactions
with a broad substrate scope including functional group
tolerance, and the catalyst could be recovered and reused
several times without loss of activity.
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Scheme 2 Corriu-Kumada-Tamao coupling reaction using P1-Ni
nanoparticles stabilized by NHC on the polymer
1.(1)-14) J. Am. Chem. Soc. 135, 10602 (2013)

(3) Zinc Amide-catalyzed Allylation Reactions of
Carbonyl Compounds, Imines, and Hydrazones with
Allylboronate

The efficient catalytic allylation of ketones, imines,
and hydrazones with allylboronates using a catalytic
amount of zinc amide is developed. In this reaction, the
boron-to-zinc exchange process occurred smoothly to
afford the corresponding allylzinc amides, and the desired
allylation reactions proceeded in high efficiency (~ 0.1
mol%). A mechanistic study revealed that transmetalation
was a rate-determining step in the catalytic cycle, and
also that the amide ligand on the zinc center played a key
role in preparing reactive allylzinc species.
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Scheme 3 Catalytic allylation reactions using Zn(HMDS)2
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(4) Chiral Calcium lodide for Asymmetric
Mannich-type Reactions of Malonates with Imines
Providing B -Aminocarbonyl Compounds

We have developed a novel chiral calcium iodide
catalyst from Cal, and a pybox that is stable under
moisture and oxygen. This catalyst was applied to
catalytic asymmetric Mannich-type reactions of
malonates with both N-Boc-protected aromatic and
aliphatic imines, and resulted in moderate to high yields
with high enantioselectivities. To the best of our
knowledge, this is the first example of highly
enantioselective metal-catalyzed asymmetric
Mannich-type reactions  of  malonates  with
N-Boc-protected aliphatic imines. The Mannich adduct
was successfully converted into the a-hydroxy-p-amino
acid derivative. We have also shown the unique structure

of the chiral Ca complexes with malonates.
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1.(1)-6) Chem. Asian J. 8, 872 (2013)

(5) Hydrophosphinylation of unactivated alkenes with
secondary phosphine oxides under visible-light
photocatalysis

A visible light induced hydrophosphinylation of
unactivated alkenes with diaryl phosphine oxides was
found to occur with good yields and under mild reaction
conditions in the presence of an inexpensive and
commercially available organic dye as a photocatalyst.
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Scheme 4 Hydrophosphinylation of alkenes under
visible-light photocatalysis
1.(1)-11) Green Chem. 15, 1844 (2013)
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