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One-Pot Tandem Reactions with a
Bifunctional Solid Catalyst

Preparation of mesoporous silica catalyst 3:
(EtO)3Si(CH,)3NH,
—_—
PhMe, 110 °C, 24 h
1 2

— mesoporous silica

pore diameter = 4.9 nm, surface area =870 m®g™! [

Reaction pathway:

- NO2
o \,:, ©/\/
/_\6\¢
@OME D OO 1\2\_/
o
o

bifunctional catalyst

Selected results:

OMe (e}
3 (30 mg)

3 (30 mg)

H3PW12040 o
RS
MeOH, 25 °C, 12 h
3
HWP/AP molar ratio = 1:2
(EtO)3Si(CH3)3NH; (AP)
H3PW1,049 (HWP)

OMe (o]
X -NO2
HoPW12040™
HoN HoN*Y H,N
Si Si Si
/1IN /1N /1N
000 000 000
[ |1 [ 1] L[]
acid-catalyzed base-catalyzed

MeNO; (10 mL)

X _NO2
OMe — > H > ©/\/ tandem deacetalization—
HxO 50 °C,12 h Henry reaction
5

4 (1 mmol)
3 (30 mg)

CH,(CN), (10 mL)

N CN
— >
CN
6

50°C,12h

98% conversion, 92% isolated yield

tandem deacetalization—
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>98% conversion, 91% isolated yield

Significance: A mesoporous silica catalyst 3
bearing both Bronsted base and acid groups was
prepared by immobilization of 3-aminopropyl-
triethoxysilane [(EtO)3Si(CH5)3NH,] and phospho-
tungstic acid (HsPW4504¢) to a mesoporous sili-
ca. Catalyst 3 drove the tandem deacetalization—
Henry reaction and deacetalization-Knoevenagel
reaction of 4 with nitromethane and malononitrile
to give trans-1-nitro-2-phenylethylene 5 and ben-
zylidene malononitrile 6 in 92% and 91% yield, re-
spectively.

Comment: The acid/base properties were con-
trolled by the ratio and surface concentration of
an amino group and phosphotungstate. Catalyst 3
was characterized by XANES (X-ray absorption
near-edge structure spectrum), BET, BJH, 31p
NMR, 29Si and 3C CP-MAS NMR spectroscopy
and GC-MS. Catalyst 3 was recovered by filtration
and reused several times without significant loss
of catalytic activity (4" use: 5 in 90% isolated
yield, 6 in 91% isolated yield).

SYNFACTS Contributors: Y asuhiro Uozumi, Yoichi M. A. Yamada, Heeyoel Baek

Synfacts 2012, 8(1), 0103  Published online: 19.12.2011
DoI: 10.1055/s-0031-1289491; Reg-No.: Y 14511SF

2012 © THIEME STUTTGART « NEW YORK

Category

Polymer-Supported
Synthesis

bifunctional acid-
base catalysis

one-pot synthesis
mesoporous silica

phosphotungstic
acid

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

103



