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In this study, we focused on the steric hindrance of solid surfaces and
aimed to develop surface FLP (Frustrated Lewis Pair) by hybridizing solid Lewis acids and highly
sterically hindered organic Lewis bases. Hydrogenation of alkenes, carbonyl compounds, nitrobenzene,

etc. were studied comprehensively using various Lewis acidic metal oxides and organic bases. As a
result, the hydrogenation of alkenes or carbonyl compounds hardly proceeded, whereas the reduction
of nitrobenzene or the hydrodehalogenation of haloarenes proceeded efficiently. In the course of
this study, we found that ceria-supported gold nanoparticles catalyze the reduction of aldehydes to
alcohols In syngas.
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AU/CeO; 10-undecenal 1la 126 °C  H,/CO/N2
4.5/4.5/1.0 atm Cc=C
C=0 undec-10-en-1-ol 2a 85%
Tablel entryl Cc=C 2a
9% entry 2 Au/CeO; CcoO
Pt/CeO>
C=0 Cc=C C=0
C=C entry 3-4
Table 1
H  AuCeO, (Au: 4.3 mol%) WOH
/\@;& ° 126 °C, 24 h AT o - T on + A3 on
1a mesitylene (2 mL) 2a 3a m 7-
isomers of 2a (2a')
Yield (%)
Entry H2/COIN> (atm) Conv. (%)
2a 3a 2
4.5/4.5/1.0 96 85 2 2
2 4.5/0.0/5.5 >99 9 21 63
3? 4.5/4.5/1.0 25 4 n.d. n.d.
4a 4.5/0.0/5.5 >99 n.d. 84 n.d.
aPt/CeO, (Pt: 4.3 mol%)
ICP-OES Au
0.05%
Au/CeOs

Au/CeO:



Figure 1

Rh(acac)(CO), (1 mol%)
Xantphos (2 mol%)

OH
Au/CeO, (Au: 4.3 mol%) + +
OH

mesitylene (2 mL)

0.5mmol  H,/CO/N, = 4.5/4.5/1.0 (atm) 70%
Conv. > 99% 143 oC, 17 h

Au/CeO:

143°C Ho/COIN2(4.5/4.5/1.0am) 17h
1-tridecanol 70%

3% 3%

Rh(acac)(CO)./Xantphos
1-dodecene
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