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(1) Palladium-Catalyzed Allylic Amination Using
Agueous Ammonia

Palladium-catalyzed allylic amination is a
well-established method for the synthesis of allyl amines.
During the past three decades, a variety of nitrogen
nucleophiles have been applied for this useful
transformation. Surprisingly, however, there are no
reports on the use of ammonia for metal-catalyzed allylic
amination to give primary amines, even though ammonia
is one of the most attractive nitrogen sources from a cost
and atom-economy point of view. We have developed
for the first time palladium-catalyzed allylic amination
using aqueous ammonia for the preparation of primary
amines. It is noteworthy that the use of aqueous ammonia
is essential and that ammonia gas did not react at all. We
have also demonstrated the first catalytic asymmetric
synthesis using agueous ammonia as a nitrogen source.
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Scheme 1 Palladium-Catalyzed Allylic Amination Using
Aqueous Ammonia
1.(1)-7) J. Am. Chem. Soc. 131, 4200 (2009)
(2) Chiral Calcium Catalysts with Neutral

Coordinative Ligands

Alkaline earth metals are among the most promising
metallic species in organic synthesis owing to their
abundance and low toxicity. Recently, we developed the
1,4-addition and the [3+2]-cycloaddition reactions of
glycine Schiff bases using chiral calcium catalysts and
1,4-addition reactions of malonates using a chiral
strontium catalyst. However, there are some limitations
of the catalyst systems such as low reactivity, less flexible
ligand design, etc. This time, we have developed novel
coordinative calcium pybox catalysts that effectively
mediate catalytic asymmetric additions of 1,3-dicarbonyl
compounds to nitroalkenes. This reaction is the first
example of using a chiral, coordinative alkaline earth
metal catalyst in catalytic asymmetric carbon—carbon
bond-forming reactions. This result can expand
possibility of alkaline earth metals as chiral catalysts
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Scheme 2 Asymmetric  1,4-Addition Reactions of

1,3-Dicarbonyl Compounds to Nitroalkenes using a Chiral Ca
catalyst
1.(1)-13) Angew. Chem. Int. Ed. 48, 9117 (2009)

(3) A Gold-Immobilized Microchannel Flow Reactor
for Oxidation of Alcohols with Molecular Oxygen
Continuous flow reactor is quite efficient reaction
system to realize high performance of the reaction in
synthetic organic chemistry.  Recently, microchannel
flow reactors offer reaction environments with large
interfacial areas between different phases, and thus
efficiently promote liquid-liquid, gas-liquid, and
gas-liquid—solid reactions. This time, we have developed
a gold-immobilized capillary column reactor for the
oxidation of alcohols with molecular oxygen. The
oxidation of various alcohols proceeded easily to give the
corresponding aldehydes and ketones in good to excellent
yields. No leaching of gold was observed, and the
gold-immobilized capillary column could be continuously
used for at least four days without loss of activity. To the
best our knowledge, this is the first example of a
microreactor that allowed full conversion of alcohols by

aerobic oxidation of alcohols in microchannels.
K,COj3 (0.3 M) Au-immobilized capillary (50 cm)
0.03 mL/h
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Figure 1 A Gold-Immobilized Microchannel Flow Reactor for
Oxidation of Alcohols with Molecular Oxygen
1.(1)-9) Angew. Chem. Int. Ed. 48, 4744 (2009)
(4) Catalytic Reactions  of
Sulfonylimidates

Recently much attention has been paid to direct-type
reactions, in which no pre-activation of carbonyl
compound is necessary. Because the desired adduct
through direct-type reaction is formed formally only via
C-C bond formation and proton transfer, no co-product is
formed, which makes these types of reactions attractive.
Here we developed sulfonylimidate as an effective ester
equivalent in direct-type reactions. The acidity of
a-hydrogen is enhanced so that sulfonylimidate bearing
no activating functional group at «-position is
deprotonated by relatively weak base. It was found that
DBU or Sr(HMDS),, Mg(O'Bu), could catalyze Mannich
reaction of sulfonylimidate to Boc imines smoothly to
afford the desired products in high yields with high
stereoselectivities.
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