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Annual Research Highlights

(1) Development of asymmetric hydroxy methylation
in pure water.

Aqueous formaldehyde solutions (i.e. formalin) are
one of the most important single carbon electrophiles and
are representative of a hydrophilic substrate. On the
other hand, hydrophobicity of the substrates is very
important for organic reactions in water and hydrophilic
substrates are often difficult to handle in water.
However, We revealed that a catalytic
hydroxymethylation reaction with aqueous formaldehyde
in pure water proceeded smoothly with high
enantioselectivity by using a chiral Lewis acid-surfactant
combined catalyst prepared scandium tris(dodecylsulfate)
(Sc(DS);) and chiral bipyridine or chiral bis-N-oxide
ligand.  This result indicated that the hydrophobic
reaction environment formed by the scandium-surfactant
catalyst could take hydrophilic substrates such as
formaldehyde in efficiently.
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Fig. 1 Catalytic asymmetric hydroxymethylatlon using formalin
in pure water
1. (1)-19 Angew. Chem. Int. Ed. 47, 6909 (2008)

(2) Development of asymmetric a-allylation to
hydrazonoesters using a chiral zinc catalyst

Zn-catalyzed asymmetric allylation of hydrazono
esters with allylboronates has been developed. The
reactions proceeded smoothly in high yields and high
stereoselectivities. Remarkably, formal o-addition
occurred for a-substituted allylboronates exclusively, and
excellent stereoselectivities were observed. This is the
first example of catalytic regio- and stereoselective
allylations with formal a-addition. In addition, the
reaction proceeded in aqueous media, and the use of

water is essential.
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Scheme 2 Asymmetric allylation to hydrazonoesters
2. (1)-10 J. Am. Chem. Soc. 130, 2914 (2008)

Ar: 4-dimetylaminophenyl

(3) Development of chiral strontium catalyst

In recent organic synthesis, development of chemical
process using ubiquitous elements on the earth is well
desired for preventing exhaustion of rare elements,
especially rare metals. Regarding to this concept, we
have developed a novel catalyst system based on a chiral
strontium complex, which promoted the catalytic
asymmetric Michael addition reactions of malonates to
enones. The conjugate addition reactions proceeded
smoothly in the presence of 5 mol % of the chiral
strontium catalyst, at room temperature, to afford the
desired adducts in high yields and excellent
enantioselectivities. This method provides an efficient
approach to the preparation of building blocks possessing
various functional groups and possible sites for further
functionalization. This is the first example of a chiral
strontium catalyst for asymmetric reactions.
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Scheme 3 Asymmetric Michael reactions using a chiral
strontium catalyst
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(4) Development of polymer-incarcerated (PI) alloyed
bimetallic cluster catalyst

Organometallic compounds as catalysts are valuable
and often used in several organic transformations.
However, those are often harmful to human health and
also to earth environment. Therefore, development of
recoverable and reusable catalysts using those metals is a
quite important research topic. Our group has already
developed an organic polymer supported -metal catalysts
prepared from styrene derivatives. This time we have
developed gold/platinum alloyed bimetallic cluster
catalysts supported on a cross-linked polystyrene
derivative, which present much higher activity and
selectivity than single metal gold or platinum clusters for
aerobic oxidation of alcohols under ambient conditions.
This is the first successful example of catalytic alcohol
oxidation reaction under 1 atm oxygen atmosphere at
room temperature. This methodology showed wide
substrate scope, and the PI catalyst was recoverable and

reusable in the oxidation reactions.
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Scheme 4 Oxidation reaction using Pl alloyed bimetallic
cluster catalyst
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4. (1)-14 Chem. Commun. 2031 (2008)
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