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Annual Research Highlights

(1) Catalytic addition reactions of alkylarenes with
imines and alkenes

Catalytic addition reactions of weakly acidic
nonactivated alkylarenes such as toluene were
achieved by a strongly basic mixed catalyst. Addition
reactions with imines and alkenes proceeded smoothly
under proton-transfer conditions to afford the desired
products in good to high yields. An asymmetric
addition reaction of an alkylarene was also feasible.
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Scheme 1 Strong Brensted-base-catalyzed addition of
alkylarenes with imines and alkenes

1.(1)-6) Angew. Chem. Int. Ed. 57, 6896 (2018).

(2) Polysilane-immobilized Rh-Pt  bimetallic
nanoparticles as powerful arene hydrogenation
catalysts

Heterogeneous Rh-Pt bimetallic nanoparticle
catalysts were developed for the hydrogenation of
arenes with inexpensive polysilane as support. The
catalysts could be wused in both batch and
continuous-flow systems with high performance under
mild conditions and showed wide substrate generality.
Remarkably, much higher catalytic performance was
observed in the flow system than in the batch system,
and extremely strong durability under continuous-flow
conditions was demonstrated.
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Scheme 2 Arene hydrogenation using hydrogen gas under
continuous-flow conditions

1.(1)-7) J. Am. Chem. Soc. 140, 11325 (2018).

(3) Chiral Lewis acids integrated with single-walled
carbon nanotubes for asymmetric catalysis in water

We demonstrated that single-walled carbon
nanotubes (SWNTs) could similarly render simple
nickel catalysts effective in water. Integration of the
nickel ions with chiral ligands and surfactants at the
nanotube surface produces a highly enantioselective
catalyst for nitrone formation from aldoximes and
unsaturated  ketones  with  long-term  stability.
Spectroscopy  suggested that SWNTs enhanced
electron density at the nickel center as well as provided
a hydrophobic milieu.
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Scheme 3 Schematic image of Lewis acid-SWNT-integrated
catalysts

1.(1)-13) Science 362, 311 (2018).

(4) Copper-catalyzed carboxylation of aryl- and
alkenyltrialkoxysilanes

The use of CuBr as a catalyst, in conjunction with
CsF as an activator, enabled a wide range of aryl- and
alkenyltrialkoxysilanes to undergo carboxylation at
150 °C under atmospheric pressure of CO,, affording
the corresponding carboxylic acids in good to high

yields.
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Scheme 4 Copper-catalyzed carboxylation process with
arylsilanes under atmospheric pressure of CO2

1.(1)-1) 4sian J. Org. Chem. 7, 116 (2018).
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(5) Direct reductive amination of carbonyl
compounds with Hy using heterogeneous catalysts
in continuous-flow

A general continuous-flow procedure was developed
for direct reductive amination of secondary and
primary amines with aldehydes and ketones by using
hydrogen gas and commercially available Pt/C as a
heterogeneous catalyst. In addition to exhibiting an
excellent functional group tolerance, this method
allows the fast formation of C—N bonds without
production of any hazardous chemical waste.
Applications to the synthesis of key intermediates
toward active pharmaceutical ingredients (Donepezil
and Arformoterol/Tamsulosin) are also described.
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Scheme 5 Continuous-flow procedure for reductive amination

1.(1)-14) Adv. Synth. Catal., 360, 4699 (2018).
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