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SOLVENT-FREE AND COMPLETE SOL ID-PHASE CATALYSIS USING SOLID CATALYST
SOLID SUBSTRATE SOLID REAGENTS

SAJIKI HIRONAO

50275096

Pd/C

Pd/C Cs,CO; K,COs

The solvent-free and solid-phase hydrogenation of various reducible
functionalities was efficiently catalyzed by heterogeneous palladium on carbon (Pd/C) under ambient
hydrogen pressure and temperature without any liquid materials. The Pd/C-catalyzed Suzuki-Miyaura
coupling reaction between solid arylbromides and solid arylboronic acids in the presence of solid Pd/C
and Cs,CO; or K,COs; leading to the formation of solid biaryls has also been efficiently achieved under
the absolute solid-phase conditions.
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Table 1.

Table 1

Pd/C-catalyzed hydrogenation

Scope and limitation of solvent-free

H, (balloon)
10% Pd/C (10 wt%)
Substrate Product
neat, rt, 24 h
Substrate Product Yield
(%)
1-dodecyne dodecane 83
6-dodecyne dodecane 84
X i
"o e Me_~o g, 73
Ph Ph
//(\Me MG\A\Me 89
~~ OH OH
S Ph Me._~-Ph 83
0O (o]
Ph Ph
89
N3 NH

X
BnO

PhCO.Bn

CO,Bn

/©/002H
cl

PhCO,H

©/\/002H

Me
100
HO
OMe
o
HO

75"

92

100

NH,

Gly-OH

©/002H

90

82°¢

?Isolated yield. No other products were obtained.

®Determined by GC.

©1.2 equiv of K,CO; were added. The reaction was carried out

at 50 °C.
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Table 2

Table 2. The solvent- and
heterogeneous  Pd/C-catalyzed
coupling

ligand-free,
Suzuki-Miyaura

10% Pd/C (1.5 mol%) 4

O\ O\ Cs,C03 (1 5equv) R ST —/R2
Br B(OH), neat, 100 °C,24h \_/ \ 7/

1.5 equiv.
R! R Yield (%)?

4-NO, H® 73
4-NO, H 92
4-NO; 4-MeO 90
4-NO, 3-MeO 94
4-NO; 2-MeO 100
4-NO, 4-Me 74
4-NO; 4-COMe 100
4-CHO 4-MeO 100
4-CN 4-MeO° 88
4-COEt 4-MeO 77
4-OH 4-MeO 85
4-NH, 4-MeO 55
2-Me 4-MeO 50
4-MeO H 81
1-Br-naphthalene 4-MeO 57
4-OH 4-Ac 23
4-MeO 4-Ac 10
4-Cl-nitrobenzene 4-MeO 51

*Isolated yield.
1.1 equiv of phenylboronic acid were used.
©1.1 equiv of 4-methoxyphenylboronic acid were used.
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