Selective metal-free Hydrocarbon oxidation with nitric acid in trifluoroacetic acid media
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Selective oxidation is one of the major goals of today’s research as selectively oxidized hydrocarbons can be used as feedstock for preparation of fine chemicals. Effective approaches are based on activation of hydrocarbons with high-electrophilic radicals that demonstrate high selectivities due to their polarity. Such oxidative systems often include metals for radical generation, for example, N-hydroxyphthalimide (NHPI) combined with Co(acac)n (n = 2 or 3) was found to be an efficient catalytic system for the aerobic oxidation of cycloalkanes and alkylbenzenes under mild conditions. Recently, due to concerns of metal toxicity and metal-sensitive products, extensive research has been carried out on meal-free C–H activations. It has been proved earlier, that use of polar solvents, dramatically increase efficiency of NHPI-mediated oxidations. Recently posted catalytic method for nitration of aliphatic hydrocarbons with HNO3 using NHPI as the catalyst under mild conditions in trifluorotoluene, in particular, showed prospects of use of fluorinated solvents.
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Fig. 1. Functionalization of monocyclic and cage hydrocarbons in oxidative systems NHPI/HNO3/CF3COOH and HNO3/CF3COOH.
Thus, monocyclic (cyclohexane, cyclooctanе, cyclododecane), cage (adamantane, diamantane, 1,3-dimethyladamantane) hydrocarbons, toluene and 3-oxadiamantane were investigated in the reaction of C–H-functionalization in oxidative systems NHPI/HNO3/CF3COOH and HNO3/CF3COOH. It was shown that the system NHPI/HNO3/CF3COOH is effective for the obtaining of corresponding alcohols from cage hydrocarbons with yields up to 98% and corresponding dicarboxylic acids from monocyclic hydrocarbons with yields up to 60%. It was demonstrated that monocyclic hydrocarbons in the system HNO3/CF3COOH, but this system is effective for production of nitro-derivatives of  cage hydrocarbons with yields up to 50%.  
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