


brominated by NBS/AIBN in CH3CN under N> at room
temperature. The reaction was much slower than that of our
system, however, the 3°/2° ratio for the reaction was determined
to be 20 and this is consistent with those observed for our
system, indicating the bromination takes place via the formation
of Bre as hydrogen abstracting species. The higher sclectivity in
bromination relative to the chlorination is due to the difference of
bond energy formed; AHy.cy = 103 keal/mol and AHy.gr = 87
kcal/mol.] This suggests Cle is more powerful than Bre in the
hydrogen abstraction step and it is consistent with our results in
the 3°/2° ratios of adamantane halogenation.

As for the oxidant, t-butyl hydroperoxide (TBHP) was
cxamined for cyclohexane oxidation in place of MCPBA;
however, only small amount of cyclohexanol (6% based on
TBHP) and cyclohexanone (6%) was obtained and no
chlorination was observed in the presence of NMcgCl. This can
be due to the difference of redox potentials of both peroxides. In
fact, Merényi and coworkers have reported that RC(O)OOH has a
higher potential in 2-electron reduction than that of ROOH.” This
argument is based on following claim: The formation of MCB-R
and the absence of the formation of PhCl indicate that the O-O
bond of MCPBA undergoes heterolysis o conduct 2-electron
oxidation process rather than homolysis for 1-clectron oxidation.

In conclusion, we discovered a facile and effective
halogenation of alkanes by the combination of
tetraalkylammonium halide and MCPBA in acetonitrile at ambient
temperatures, accompanying a unique ester formation between m-
chlorobenzoate and the alkyl group of tetraalkylammonium ions.
The halogenation described here proceeds via oxidative formation
of halide radicals which are responsible for the hydrogen
abstraction from the alkanes. It may look like old-fashioned

radical halogenation mentioned above, however, the reaction
reported here exhibits distinct and attractive features in terms of
the unique product distribution and mild reaction conditions.
The reactions described here should have a versatile uulity toward
synthesis ol functionalized hydrocarbons from abundant natwral
resources. In addition, considerable attention should be paid o
the use of MCPBA toward metal-catalyzed oxidation in terms of
halogenated product formation. if the reaction is conducted in the
presence of halides which is metal-bound or not, even in a non-
halogenated solvent.
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