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Practical reactions with ceria and zirconia supported noble metal catalysts
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The soft Lewis acid function activates the 1t -electrons of alkenes, alkynes,
and aromatics. The conversion of alkenes and alkynes catalyzed by gold complexes has made great
progress, especially in organic synthesis, but its practicality is not sufficient due to problems
such as catalyst turnover, reusability, and requirements of chromatographic separation. We have
summarized the information obtained on the soft Lewis acid function of supported noble metal
nanoparticles by optimizing catalysts in reactions involving six different soft Lewis acid
reactions. For example, in the allylic isomerization reaction catalyzed by supported gold
nanoparticles, the smaller the particle size, the higher the partial pressure of oxygen, and the
higher the density of gold nanoparticles per specific surface area of the support, the higher the
activity.



(Ce02) (Zr0y)

s (Au)
Au (D) Au (11D
0
Au (0)
0
Au (0) Au (1D Au (11D
Au (0)
Q)
® © 0
NHC
Wacker
Au (0) Au (D) Au (11D)
15
38000
180
Au (0)
(02)
0.2 02 Au (0) o+
2 3 o+ (CO-DRIFT)
9250
Au

02



_ Pd(l1
FULTIRFAEMILRS (EELTEREE) an
(ZES T HILOCAT O ATHT b >~ /ERBETEREEDT) )\
2.5 wt% Au/ZrO o~ o
- Z OA Q
AcO c
O "N0ac =150 °C, air Oac ACO\/N)
AWEL -
FERXEG. ZhA >4 ©10x50 mm. &0#400 mg (Au 10 mg) 710,
SHETH 5 mL/h (B5H1.7 L/15A) 15 A fEE# & T TON38160 2
FLEZNUANEVBECED o 5 o Pd(0) + 02
o Na-Au/m-ZrO, o
w (Au 1 wt%) o E’ Wacker
OH CH,Cl, 50 °C
-
FBREID. ZiLA 54 0 010x50 mm. #RE400 mg (Au 4 mg) Zr0,
24 BR, kT 3 ml/h (£5+23.2 g/24 h). TON9250 2 PE(IV)
1
EEHEEREF /HFDY 7 L4 REBISEE
TERE FTEOHE
Au  |Au(0)F /fIF/EE O IEWAHBEL O, FERT O
(F I BeATR
wHElOE %ﬁi)%
TNEEND
Pt |PHO), PtUNF / #1F/38iE  x 5000 02
Pt(IV)O,F / RIF/4B1E  x
PHIVICLLO,+ /#iF/1Btk O  |[AELAKRL  |[/~asyy O PtCl4
Pd |Pd0)F/fiF/iBi& O 5~10 nm#A*<_Z + |O.FEHR T O
Pd(I)(OH),/$BE A Cl 3
Pd(0) /#B{& x 0

DABE £ {LPti D Cl 2p XPS

from Pt(NOs),(NHs),
HCI 4158 A X X

o .
' PE(IN)

frgrﬁ Pt(acac),

HOBE N A

from Pt(NO),(NH.),

Intensity

fromPt(acac)z

from HZPtCIs o

202 200 198 196 194
Binding energy (eV) Rh
A: PtO,Cl,/CeO, 52-60%"
B: PtO,/CeO, 1%*

(*DABE 1L RIS UNER) SDGs
Appl. Catal. B, Environ., 2021, 296,
120333

Pd
Pd 3

(JRC-ZRO-6 ) Pd
Pd 100 (



3 3 0 0

Murayama, H. Tokunaga, M. 175

Structures analyses of supported ruthenium catalysts under asymmetric hydrogenation reaction 2020

Rad. Phys. Chem. 108158
DOl

10.1016/j - radphyschem.2019.02.017

Sonoura, A. Tokunaga, M. 49

DFT study for selective adsorption of 1,3-dimethyltrisulfane responsible for aged odor in 2020

Japanese sake using supported gold nanoparticles

Chem. Lett. 218-221
DOl

10.1246/cl.190868

Ishida, T. Tokunaga, M. 53

C-H bond functionalization using Pd and Au supported catalysts with mechanistic insights of the 2021

active species

Synthesis in press
DOl

10.1055/a-1468-1455

2020




2020

NTS

NTS

2020-088891

2020

(Yamamoto Eiji)

(70782944) (17102)
(Murayama Haruno)
(90426528) (17102)




