NiSiNa materials

Metal-GO



EET/RFENDERIE NiSiNa materials
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Appearance in Water NININERNEIEELS

Graphene Oxide

Graphite (GO)
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BHERAREEL TOFA NiSiNa materials

Pd/GO (Pd: 100ppm)

KoCOs
Q)+ o) -
EtOH/H,0, 50 °C, 2 h

(1.1 equiv)

quant.

Pd/GO (Pd: 1ppm)

K,CO5
O+ v -
EtOH/H,0, reflux, 2 h

(1.1 equiv)

80%
TON ~ 800,000 TOF ~ 400,000
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Heterogeneous or Homogeneous? NN ERNEICEEIR
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KsCO4 (0.9 mmol
Pd/GO 2005 ) filteration
EtOH (0.75 mL)
3mg)  H,0(0.75mL), 80 °C, 2 h liquid:

LB
A
K>CO3 (0.3 mmol)
EtOH/H,0, 80 °C, 2 h
(0.2 mmol) (0.22 mmol) 99%
K5CO3 (0.3 mmol)
Br + (HO)zB ++++++ . (2)
1B=1;80°C,2h
(0.2 mmol) (0.22 mmol) 0%

Homogeneous Pd is not formed by heating with K,COs,.



Heterogeneous or Homogeneous? NN ERNEICEEIR

Pd/GO + @Br filteration
EtOH (0.75 mL)

#######

(1.0 mg) (0.20 mmol) H,0 (0.75mL), 80 °C, 2h liquid:
A2
K>,CO3 (0.30 mmol)
Br + (HO),B > (3)
EtOH/H,0, 80 °C, 2 h
(0.20 mmol) (0.22 mmol) 99%
SERERE Ko,CO3 (0.30 mmol)
1;&‘@: + (HO)ZBO > (4)
80°C,2h
(0.22 mmol) 46%

Homogeneous Pd is formed by heating with PhBr.



Detection of Intermediate in B-2 by ESI(+)-MS

Inten, [+100, 0003 Base Paak: 265f210,602
mfz 160,00 Abs. Inten. 3 Rel Inten, .00
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Homogeneous Pd is detected by ESI(+)-MS
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Why Pd Particles are not Aggregated?

Common Pd/support catalyst
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Other Reactions Catalyzed by Pd/GO NINI\EREICEIELRS

Sonogashira Reaction

Pd/GO
@Br + =—Ph > @%Ph

EtOH/H,0,
100 °C, 10 h

Heck Reaction

Pd/GO
e v 2 - Q.
EtOH/H,0, Z ~Ph

100 °C, 10 h
Hydrogenation
Pd/GO Q
(1 atm) EtOH, rt, 10 h
j j Ph
Hydrothiolation Pd/GO 5”
Ph—— + PhSH >
toluene, 100 °C, 4 h Ph/&

Pd/GO showed Pd(0) character.



Pt/GO: Catalyst for Oxidation NiSiNa materials

Oxidation to Aldehyde

Pt/GO
o™ - -
(air) 'BUOH, 60°C, 12 h

Oxidatin to Ketone

OH Pt/GO

)\/\/\/+02 >

(air)  'BuOH, 60°C, 12 h

Oxidation of Hydrosilane
Pt/GO
Ph3;SiH + H,O > Ph;SiOH
'BUOH, 30°C, 1 h
sonication

Hydrogenation of Aromatic and Alkyne Moieties

O Pt/GO
+ H >
O 'BUOH, rt, 24 h




Ru/GO: Catalyst for C-H Transformation NININERNEIEELS

C-H Bond Activation

X Ru/GO N
N + —Ph o N
EtOH/H,0 = 1:1 A ph
130 °C, 15 h
Hydrogenation
Ru/GO
Ph———Ph + H, » Ph/\/Ph

EtOH/H,O = 1:1
rt, 10 h




Cu/GO: Catalyst for NiSiNa materials

Dehydrative Dimerization of Alkyne

Cu/GO

2 =——ph > Ph Ph
EtOH/H,0 = 1:1

100 °C, 15 h

Hydroxylation of Aryl Halide
Cu/GO

'
EtOH/H,0 = 1:1

100 °C, 24 h

Cu is deposited on molecular level
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