24 6 21

Development of heterogeneous pal ladium on carbon-catalyzed aromatic
amination

MONGUCHI YASUNARI
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Heterogeneous palladium on carbon (Pd/C)-catalyzed cross-coupling
between amines and aromatic halides was developed. Pd/C was quantitatively recovered
and palladium species were hardly leached into the reaction media. Furthermore,
intramolecular aromatic amination of 2-bromophenetylamine was found to proceed to
afford the corresponding indoline. The reaction at higher temperature led to a quantitative
aromatization of indoline to indole.

2,100,000 630,000 2,730,000
1,100,000 330,000 1,430,000
500,000 150,000 650,000
3,700,000 1,110,000 4,810.000
Ullmann Goldberg
Ullmann
Goldberg
EL
Buchwald
Hartwig Pd




(Buchwald, S. L. et al. J.
Am. Chem. Soc. 2003, 125, 6653)
Buchwald-Hartwig

(Pd/C)
(

) (Chem. Eur. J. 2007, 5937,
Tetrahedron 2007, 63, 10596; Chem. Commun.
2007, 5069) Pd/C

(<1 ppm)
Buchwald-Hartwig
Pd/C
Pd/C
dppf
[1,1'-bis(diphenylphosphino)ferrocene]
Pd/C-dppf
( )
( )
Pd
CPME(
106 °C) 110

°cC )

(163
°C) 160 °C

Buchwald-Hartwig

Buchwald-Hartwig

Buchwald, S. L. et al. Topics Curr. Chem. 2002,
219, 131; Scholz, U. Adv. Synth. Catal. 2004, 346,
1599

DMPU

(N,N-dimethylpropyleneurea)

50%
Buchwald-Hartwig

Pd/C
Buchwald-Hartwig

(
)
( )



Pd

10% Pd/C

(Chem. Eur. J. 2007, 5937)

Buchwald-Hartwig

(160 °C)

Pd/C

Pd

Pd

Pd/C

110°C

(
)
DMPU (N,N-dimethylpropyleneurea) NMP
(N-methyl-2-pyrrolidone)

Pd
)
2 mol
10% (Pd/C) dppf (3 mol%)
tert- (NaOtBu, 1.5
) 15
(CPME)
NaOtBu (2.5 )
(2.5 )
( 163 °C)



10% Pd/C
10% Pd/C
10% Pd/C 4
1.1%
ICP-AES
10% Pd/C  dppf NaOtBu
CPME
N-
72%
)
4- 3,4-
(1.5 ) CPME
91%
4-
(1.5 )

90% @ 82% )

10% Pd/C (2

mol%) dppf (3 mol%) NaOtBu (2 )

N-

2-
10% Pd/C (2 mol%) dppf (3 mol%)

NaOtBu (2.5 ) 140 °C
Buchwald—Hartwig
95%
200 °C 95%
140 °C
2-
200 °C Buchwald-Hartwig

2-

10% Pd/C (2 mol%)

N-
CPME dppf 3 mol%
1 mol%
(
142 °C) DMPU ( 146 °C 44 mmHg)
dppf
dppf
DMPU 220 °C
50% N-
3.0mol% dppf
(52%)
p-
48%
10% Pd/C 2 mol% 5 mol%
(50%)

Buchwald-Hartwig



57
2001 7 9

Buchwald-Hartwig
132 2012 3 28

http://ww._gifu-pu.ac.jp/lab/yakuhin/

o
MONGUCHI YASUNARI

@

®




