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Development of efficient catalytic systems using supported intermetallic
catalysts

Furukawa, Shinya
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Intermetallic compounds, which have rarely been used as catalyst materials,
were used as supported nanoparticles for various molecular transformations. For initially planned
reaction systems (PROX, amine oxidation, and hydrogen production from urea), highly active and
selective catalysts were developed. We expanded these works to other reactions such as selective
hydrogenation of nitroarenes and functionalized alkynes and N-alkylation of amines, resulted in the

development of highly efficient catalytic systems much superior to the existing heterogeneous
systems.
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Figure 1. (a) Temperature dependence of CO

conversion in PROX over various Ptz:Co/M O,

catalysts (MO is indicated by symbols) and

(b) relationship between the Tgp and Pt
dispersions.
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Scheme 1. Aerobic oxidation of various amines
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Scheme 3. N-akylation of various amines
usi ng PdZﬂ/Aleg

DFT

5

1. Selective Activation of Alcohols in the
Presence of Reactive Amines over
Intermetallic Pdzn: Efficient Catalysis for
Alcohol-Based N-Alkylation of Various
Amines, S. Furukawa, R. Suzuki, T. Komatsu,
ACS Catal., 2016, 6, 5946-5953,
DOI:10.1021/acscatal.6b01677

Sdected for thejournal cover
2. Well-structured Bimetallic Surface Capable
of Molecular Recognition for Chemoselective

Nitroarene Hydrogenation, S. Furukawa, K.
Takahashi and T. Komatsu, Chem. &ci., 2016,
7, 44764484,

DOI:10.1039/C6SC00817H
Highlighted in Synfacts, 2016, 12, 0987

3. Unique reaction mechanism of preferential
oxidation of CO over intermetallic Pt;Co
catalysts: surface-OH-mediated formation of a
bicarbonate intermediate, S. Furukawa, K.
Ehara, T. Komatsu, Catal. Sci. Technol., 2016,
6, 1642-1650.
DOI:10.1039/C5CY01652E
Sdected for thejournal cover
4. Mechanistic Study on
Oxidation of Amine over Intermetallic
Pd;Pb: Concerted Promotion Effects by Pb
and Support Basicity, S. Furukawa, A.
Suga, T. Komatsu, ACS Catal., 2015, 5,
1214-1222.
DOI: 10.1021/cs501695m
5. Highly efficient aerobic oxidation of various

Aerobic

amines using Pd;Pb intermetallic compounds
as catalysts, S. Furukawa, A. Suga, T. Komatsu,
Chem. Commun, 2014, 50, 3277-3281.

DOI:10.1039/C4CC00024B
Sdected for thejournal cover
Highlighted in Synfacts, 2014, 10, 0660

8
1.
N-
PdZn Zn
119 2017 3 27
2. PdZn
N-
/n 46
2016 11 17
3, ,
IX
2016 10 20 ,JX
4.
8
C2015 12 11, o
5.
. 2015



, 2015 11 20

6.
Pt3Co/MgO PROX
bicarbonate
45 , 2015
11 06
7.
, , 2015 1

30,
8. Shinya Furukawa, Akifusa Suga, Takayuki
Komatsu, Highly Efficient Aerobic Oxidation
of Various Amines to Imines over a
Palladium-Lead  Intermetallic =~ Compound
Catalyst, The Seventh Tokyo Conference on

Advanced Catalytic Science and Technology
(TOCAT?7), Jul, 5, 2014, Kyoto Research Park
(Kyoto-fu, Kyoto-shi)

http://www.chemistry.titech.ac.jp/~komatsu/pa
ges/publication.html

)
FURUKAWA, Shinya

10634983



