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Novel porous pillared materials containing organic linkers or polyhedral oligomeric siloxane covalently 
bonded to zeolitic layers were obtained from zeolite lamellas prepared by a top-down procedure. 
Obtained materials exhibited a mesoporous or hierarchical micro-/mesoporous system with excellent 
textural characteristics (SBET > 1000 m2/g, Vmicro > 0.3 cm3/g, Vtotal > 1 cm3/g). The hybrids exhibited 
thermal stability up to 350 °C. Textural properties of the formed zeolitic organic–inorganic materials can 
be controlled by varying the linker or synthetic conditions over a broad range. Potentially, the 
functionalization of such materials allows to obtain catalytically active materials with easily tunable 
properties and can open the way to new shape-selective materials for sorption/catalytic applications. 
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The catalytic behavior of representative metal-organic frameworks (MOFs) was investigated in 
Knoevenagel condensation of cyclohexane carbaldehyde and benzaldehyde with active methylene 
compounds and compared with that of conventional materials (zeolites). Unexpectedly high yields were 
achieved over the MOF catalyst in the Knoevenagel condensation involving malononitrile, especially at a 
relatively low reaction temperature. Proposed mechanism of activation of malononitrile on a pair of 
adjacent Cu ions to explain the high catalytic activity of CuBTC with respect to conventional catalysts was 
the basis for the further deep investigations in this area. 
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The assembly–disassembly–organization–reassembly (ADOR) process has been used to disassemble a 
parent zeolite with the UOV structure type and then reassemble the resulting layers into a novel 
structure, IPC‐12. The structure of the material has previously been predicted computationally and 
confirmed in our experiments using X‐ray diffraction and atomic resolution STEM‐HAADF electron 
microscopy. This was the first successful application of the ADOR process to a material with porous 
layers. 

 


