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We focused on the synthesis of mesoporous SBA-15 type silica 
bearing ionic imidazolium substructures. The synthesis of the 
functional materials was achieved both via post-synthesis grafting 
reactions using bis-silylated imidazolium precursors onto a 
mesoporous SBA-15 type silica support and ‘one-pot’ hydrolysis-
polycondensation reactions. The obtained materials were used as 
heterogeneous organocatalysts in Henry reactions and the 
cycloaddition of CO2 to epoxides. 

1. Introduction 

2. Synthesis and characterization of the 
materials 

3. Applications in Organocatalysis 

xxx@xxx.fr 

 CONTACT : 
Dr. Peter HESEMANN, Institut Charles Gerhardt, 

Equipe CMOS, Place E. Bataillon, 34095 Montpellier 

Cedex 05, France peter.hesemann@univ-montp2.fr 

1 or 2

SBA-15 type mesoporous silica host

+

OH
OHOH

OH
OH

OH
OH

O
O

OH

O
O

OH
OH

Si OEt

Si
OEt

+ X-

O
O

OSiMe3

O
O

OSiMe3
OSiMe3

Si OEt

Si
OEt

+ X-

'passivation'

with precursor 1: material A
with precursor 2: material C

with precursor 1: material B
with precursor 2: material D

SBA-15 type mesoporous silica host

SBA-15 type mesoporous silica host

N+N
Si(OEt)3(EtO)3Si

Cl-

2

N+N

OTf-

Si(OEt)3(EtO)3Si

1

NO2

CHO
OH

NO2
catalyst+

O2N
O2N

Henry reaction of p-nitrobenzaldehyde with nitroethane  
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Cycloaddition of carbon dioxide to epoxides 

Used ionic precursors 

Post synthesis grafting and passivation reactions 

Characterization of the materials  
obtained via post-synthesis grafting 

4. Conclusion 

Our results show that the catalytic activities of SBA-15 type mesoporous 
silicas containing covalently tethered imidazolium groups depend on 
various parameters such as the nature of the grafted cationic species, 
the nature of the counter ion, the hydrophobicity of the surface and the 
condensation degree of the silica support. Furthermore, synergetic 
effects between two or more of these aspects may further modify the 
catalytic properties of the materials. For this reason, our results indicate 
that the materials reported here cannot simply be considered as simple 
silica supported imidazolium salts. The detailed comprehension of all 
interactions between reactants, substrates, support and catalyst should 
enable us to design more efficient heterogeneous organocatalysts in the 
near future. 

X-ray diffraction: preservation of 
the regular architectures on a 
mesoscpoic length scale   

13C CP-MAS solid state NMR 
spectroscopy:  determination of the 
amount of grafted ionic species 

Nitrogen sorption experiments: 
determination of the surface 
properties of the materials  
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