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Hydrogen peroxide - Oxidation reactions under microwave irradiation
Dariusz Bogdal
Cracow University of Technology, Poland

In our work, we have successfully used hydrogen peroxide for oxidation of various organic compounds under microwave 
conditions. First, we considered oxidation of primary and secondary alcohols to corresponding carboxylic acids and ketons as well 

as N-oxidation reactions. The reactions were performed under phase-transfer catalysis conditions (PTC) in the presence of hydrogen 
peroxide or urea-hydrogen peroxide complex (UHP) /Na2WO4/tetrabutylamonium hydrogensulfate (TBAHS) or hexadecyltrimethyl 
hydrogensulfate (HDTMHS) as catalysts. Then the reaction systems were modified and hydrogen peroxide encapsulated in silica 
xerogels was applied as oxidizing agent. The xerogel is readily heated by microwave irradiation which could be used as both an 
oxidizing agent and as solid support for microwave assisted solvent-free oxidation. Finally, Zn-polyoxo-metalated were used as a 
catalyst; primary and secondary alcohols were oxidized to carboxylic acids and ketones, respectively, in short reaction times (ca. 15 
min) under microwave-pressurized conditions. Then, we introduced bromine and chlorine atoms in the halo-oxidation reactions 
using H2O2/HX (HX-hydrohalide acid) system and microwave irradiation. This method, in which bromine and chlorine are 
generated in situ in the reaction of H2O2 and HX has several advantages over other bromination/chlorination protocols because 
whole amount of bromine/chlorine used for a reaction is consumed. Moreover, this system is much easier to handle since bromine 
transfer and storage facilities are not required. The oxidation of some arenes with the alkyl side groups by means of hydrogen peroxide 
to corresponding ketones was also investigated. Eventually, we have exploited the method employing the hydrogen peroxide as an 
oxidant and microwaves irradiation to obtain the epoxy-like compounds from simple alkenes as well as vegetable oils, which in turn 
we used for the preparation of polyols and polymers. In conclusion, hydrogen peroxide seems to be a very efficient oxidizing agent 
under the microwave conditions. 
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