Best Oxygen Transfer Agent Organic Chemistry Has to Offer – HOF/CH3CN
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Abstract (300 word limit)
Most oxidants are metal oxides such as CrO3, KMnO4 and alike. Compounds containing the peroxide moiety (-O-O-) serve occasionally either as oxidants or oxygen transfer agents, mainly as reagent for epoxidation of certain olefins. The problem with most orthodox oxygen transfer agents is that they are relatively weak (a weak electrophilic oxygen) and need a strong nucleophilic center in order to react successfully. The only imaginable compound with a strong electrophilic oxygen is one where the oxygen is bound to an element which is more electronegative than itself and this is possible only when it is bonded with fluorine. HOF is known for more than 50 years and made by passing F2 through ice. It is very unstable and decomposes in 10 minutes even at      -100 oC making it unsuitable for any synthetic purposes. When however, we passed dilute fluorine in nitrogen (about 10%) through aqueous acetonitrile an oxidative solution was obtained which proved to be the complex of HOF with CH3CN (HOF•CH3CN). This complex is stable at 0 oC for more than an hour allowing a wide array of chemical syntheses to be executed. This complex is able to transfer its oxygen to many substrates and produce many unknown oxides which could not be made before despite continues efforts for many years. Among these reactions we will mention phenanthroline-N,N-dioxide, perfluorinated sulfones, All-S,S-dioxo-thiophenes including their oligomers (important ingredients in electronics), epoxidation of electron poor olefins, oxidation of vicinal amines to vic-dinitro derivatives, succes in making the elusive N,N-dioxopyridazine and many more. In addition, since the reacting oxygen originates from the water molecule, it is relatively simple and cheap to constructing alcohols with the [18]O isotope.
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A FEW EXAMPLES:
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