
   

 1

 
 
 

Supporting Information 
 
 
 
 
 

Hollow Silica Nanosphere Having Functionalized Interior Surface with Thin Manganese 

Oxide Layer: Nanoreactor Framework for Size-Selective Lewis Acid Catalysis 

 

Rahman Md Anisur, Jongmin Shin, Hyung Ho Choi, Kyung Min Yeo, Eun Joo Kang*  

and In Su Lee* 

 

Department of Applied Chemistry, College of Applied Science, Kyung Hee University, 

Gyeonggi-do 449-701, Korea 

 

 

 

E-mail: ejkang24@khu.ac.kr (E. J. K.), insulee97@khu.ac.kr (I. S. L.) 

 
 
 
 
 
 
 
 
 

J. Mater. Chem.  
  

Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (c) The Royal Society of Chemistry 2010



   

 2

 

 

 

 

 

 

  

 

 

 

Figure S1. TEM and HRTEM images of Mn3O4 nanoparticles (a, b) before and (c, d) after 

treatment with a hydroxylamine solution.  
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(a) 1H NMR spectrum of cyanosilylation reaction of benzaldehyde 3a with catalyst 1. 

 

 

(b) 1H NMR spectrum of cyanosilylation reaction of biphenyl-4-carboxaldehyde 3b with 

catalyst 1. 
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(c) 1H NMR spectrum of cyanosilylation reaction of 1-naphthaldehyde 3c with catalyst 1. 

 

 

(d) 1H NMR spectrum of cyanosilylation reaction of 1-pyrenecarboxaldehyde 3d with catalyst 

1. 
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(e) 1H NMR spectrum of cyanosilylation reaction of 9-anthraldehyde 3e with catalyst 1. 

 

 

(f) 1H NMR spectrum of cyanosilylation reaction of 3,5-bis(benzyloxy)benzaldehyde 3f with 

catalyst 1. 
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(g) 1H NMR spectrum of competative cyanosilylation reaction of benzaldehyde 3a and 3,5-

bis(benzyloxy)benzaldehyde 3f with catalyst 2d after 6 hrs. 

 

Figure S2. (a – g) Selected 1H NMR spectra. 
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Figure S3. a) TEM images of the recovered HMON@h-SiO2 catalysts after third run of the 

cyanosilylation reaction. 
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