
the tin reagent (C5Me5)SnBu3, which is required to
obtain 1 in high yield,17 does increase the expense and
hazard of the overall procedure. However, it should be
noted that ClSnBu3, which is used to prepare (C5Me5)-
SnBu3,13 is regenerated in the synthesis of 1 and, thus,
can be recovered and reused in subsequent prepara-
tions. Dioxygen, the source of the oxo ligand in 2, can
be used as a pure reagent or can come from ambient
air. In comparison, previously reported routes to 2
(Figure 1) are nowhere near as facile. These reactions
trace back to two pentamethylcyclopentadienyl-substi-
tuted vanadium starting materials that are more dif-
ficult and costly to prepare and use than 1, (η-C5Me5)-
V(CO)46,18 and (η-C5Me5)2V.19 Several oxidation and/
or chlorination reactions produce 2 from these starting
materials or their derivatives (Figure 1), with yields
ranging from 20-85%, but none rivals the essentially
quantitative conversion of 1 to 2 reported here.
In addition to being a facile route to 2, reaction 1 is a

interesting example of the clean use of O2 to produce a
terminal oxo compound.20 Overall, a net 2-electron
oxidation of vanadium(III) in the starting material
occurs upon formal addition of one oxygen atom, pro-
ducing the vanadium(V) oxo product. Several different
mechanistic scenarios that might occur in reaction 1 can
be envisioned. Interest in understanding the metal-
mediated chemistry of dioxygen is widespread,21 sug-
gesting it will be worth examining this reaction in more
detail.
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