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Molecular catalyst Gold nanoparticle Nanoporous gold Gold ingots
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Skeleton type

PhsP-AuCl TEM micrograph of a Au/TiO, catalyst
prepared by the impregnation method.

Haruta, M. CATTECH 2002, 6, 102 .

3D Structure of NPG imaged by
electron tomography. Catalytically inactive
Fujita, T. et al. PRL 2008,
101, 166601.

no oxidation
Not recyclable stable in the Earth

Agglomerat tion TEM, no change after 10 times use,
Recyclable
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Ordinary Lewis acids 0 %
AulL,, cat 100 %

Asao, N.; Takahashi, K.; Lee, S.; Kasahara, T.; Yamamoto, Y. J. Am. Chem. Soc. 2002, 124, 12650-12651.
Asao, N.; Aikawa, H.; Yamamoto, Y. J. Am. Chem. Soc. 2004, 126, 7458-7459.
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Treatment with
Psoriasis lesion Ochromycinone Ochromycinone
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AuNpore-catalyzed Benzannulation
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CHO H
AuNpore cat Oe
+ | — Ph +
x 150 °C, 2.5 h, CgH4Cl, Ph
Ph Ph O~ "Ph

80 % 84:16

CHO H
No catalyst

R || o —— no reaction

\\ 150 °C, 2.5 h, CgH4Cly
Ph
CHO H
Au-Ag alloy cat

R || — no reaction

= L 150 °C, 2.5 h, CgH4Cl,
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Aqueous Oxidation of Organosilanes

AuNpore (1 mol%)

Sy &+ mpo TR Slion  + HZT
acetone, rt, 1 h

100 % 100 %
Recycle 1 98 % 100 %
Recycle2 100 % 100 %
Recycle 3 99 % 100 %
Recycle4 100 % 100 %
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Aqueous Oxidation of Organosilanes

Before reaction

AuNpore (1 mol%)

sI‘H + H,O —_—
acetone, rt, 1 h

After 5t reaction

\ AuNpore
1 | %
< Si-H (1 mol %) ~Si-OH 94 %
r,2h
AuNpore
3 mol %,
AN Si-H %» /\\;hsi-OH 95 %
~ ’ (trace with AgNp)
AuNpore
3 mol %
Vo Sme N 006
)\ n3h )\
AuNpore
99 %

@_ (1 mol %)
Si-H —_—
rt,5h

o

(28 % with AuNp)

Blank Test with Simple Gold Thin Film

OH

Cat (10 mol%)
—_—
/©)\ O;, balloon, 60 °C
MeO' MeOH

o

Cat Time Yield
Au thin film 24 h 0%
Au-Ag alloy thin film 24 h 0%
AuNpore 7h 77 %

WD & TRIIZIZIZ T 7 %ERTT M ARG DI, RISITBRO/ S V— %7 5 A
TfHF, AZ 2 —HF6 0 BETHEITT 4,
ORI M Z M T, SEIMIGZBEVIKLTH 8 6 —8 8 %DIHE TH /LR =/L
EEWIESNT-, £, BRIRBOMEEOREREEZ SEM T8, B3 -7221 K%
72, T THAMEOERE S NI S T,



Reuse of AuNpore Catalyst

OH [e]

AuNpore (10 mol%)
—_—
©)\ O, balloon, 60 °C, 10 h ©)1\

MeOH
Use Yield
1st 88 %
2nd 86 %
3rd 86 %
4th 86 %
5th 86 %

The recovered catalyst was washed with acetone, NaHCO;, HNO3, and
H,0, successively.
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Oxidation of Benzylic Alcohols

OH
AuNpore (10 mol%)

97 %
O, balloon, 60 °C, 10 h
MeOH

%

AuNpore (10 mol%)

—_—
0O, balloon, 60 °C, 9 h
OH
a

97 %

MeOH

AuNpore (10 mol%)
94 %
O, balloon, 60 °C, 10 h
MeOH

AuNpore (10 mol%)

- = CHO 85 %
O, balloon, 80 °C, 24 h

MeOH

Heteroaromatic and Allylic Alcohols

OH AuNpore (10 mol%) 9
S —_— S 83 %
N/ O, balloon, 60 °C, 22 h \ /)
MeOH

AuNpore (10 mol%)
S _— > 81 %
| 0, balloon, 60 °C, 22 h |

MeOH

=
OH
N AuNpore (10 mol%)
_— 98 %
O3 balloon, 60 °C, 24 h

MeOH

©NOH AuNpore (10 mol%) ©A/CHO a69%
FAUSOSIZINT S, BfIEO—EHNET 72 U, BT oG Al EERE Tl
IRVND? AL N S AY OfidiFE) N 2 Z OERRCE 2 D T8I leaching test



Leaching Test
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Ph,CH, 35 %
(internal standard)
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Four Morphologies of Pd Materials

RPhs
thp'7d\PPh3
PPhs

ca. 13 A (1.3 nm) ~10 nm
Pd | I pl Pd 1 particles Nanoporous Pd Bulk Pd metal
\ Skeleton type
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Sk 1) Asao, N.; Ishikawa, Y; Hatakeyama, N.; Menggenbateer; Yamamoto, Y.; Chen, M.; Inoue, A. Angew.
Chem. Int. Ed. 49, 10093 (2010).





