Beckmann rearrangement of cyclohexanone oxime investigated by ‘in situ’ NMR methods
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The production of -caprolactam, usually obtained by the Beckmann rearrangement of cyclohexanone oxime, is of great industrial interest because it is the intermediate in the fabrication of nylon 6. One of the main problems on the heterogeneous process is the lower lactam selectivity because of the occurrence of parallel and consecutive reactions, which will depend on the pore sizes, the nature of active sites, the reaction temperature and the use of different solvents1-4.
We have investigated the Beckmann rearrangement of cyclohexanone oxime into -caprolactam by means of in situ solid state NMR techniques. As catalysts, we have used BEA and MFI type zeolites possessing pores of varying sizes, and containing Brönsted acid or silanol groups as active sites. The results obtained indicate the protonation of cyclohexanone oxime on Al-containing Beta and ZSM-5 zeolites, while only hydrogen bonds are formed on siliceous zeolites. The reaction occurs at lower temperature on acid than on pure siliceous catalysts5, although more by-products are formed over acid zeolites. 
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