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Rearrangement of alkyl aryl ethers, ROAr, to alkyl phenols (eq Scheme 1
1) is an important reaction that occurs with (or without) various
Lewis acid catalysts.ortho-Substituted phenols are commonly
obtained (as in the Claisen rearrangement for=Rallyl?), but
blocking theo-positions with aliphatic groups (e.g., GHyields
usually the correspondingR-substituted phenols instead of those
resulting from aliphatic €C coupling of the R group with one of
the o-substituentd.Herein we wish to report the conversion of the
anisoles of Scheme 1 into the corresponding 2-ethyl-6-methyl-
phenol2, through the intermediacy of the hydride aryloxide iridium
compoundsl. The use of theé*C-enriched anisoles, AFGCH;,
demonstrates that tHEC label distributes across the two olefinic
sites of compound$ and thereby across the two ethyl positions of
the phenol2. Hence the irreversible cleavage of the unstrained
R—OAr bond~% is accompanied by multiple-©H bond activations
and by reversible and irreversible-©€ and C-O bond forming
and breaking reactiors?
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Heating the anisoles 2,6-M@&H;OMe and 2,4,6-MgCsH,OMe Ph/['(]\Ph MeD o |[CHact|\ O o0

in the presence of the unsaturated specie¥¢ngCsHs)] 1 gives 0 sp? -CgHg

compoundsla and 1b, respectively, in spectroscopic yields close C-Hact. Me Me
to 90%. These compounds feature a characteristic high-fteld “CeHe A B

NMR resonance around —17.5 ppm, whereas thi# and 13C-

{*H} NMR data for their olefinic ligands are very similar to those 1 a-H elim. 1 o-H elim.
found for an analogous complex generated in the reaction of 2-ethyl-

phenol with the same Ir(lll) precursét? Obtention of phenol@a s c/ ['r] c/
and2b from 1aand1b, respectively, can be achieved by treatment Ih \o }J

with SiHE% under 4 atm of Hto yield Tg"e:(H)3(SiEt)P along
with the corresponding silyl ethers, which are then easily hydrolyzed
to the phenol. The reaction steps of Scheme 1 can be effected
sequentially without isolating the intermediate products.
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To gain mechanistic insight into this complex transformation,
the reaction of THeIr(CeHs)»(N>) and 2,6-dimethylanisole has been
monitored by'H NMR spectroscopy (6€C, GsD1,, Ar atmosphere).

Even though analytically pure samples 3d and 4a have not
been obtained (contamination by minor amounts of the other
carbene intermediate and the hydride alkene product was unavoid-

Two hydride carbene intermediates can be detected (Scheme 2jble), the structural characterization of the two compounds by 1D

and are characterized b\H carbene and hydride resonances,
respectively, at 15.49 and15.06 ppm 8a) and 15.75 and-17.03

and 2D NMR techniques is unambiguous (see Supporting Informa-
tion). Their formation can be proposed to take place as depicted in

ppm (@4a). Further heating results in the progressive disappearanceScheme 2 for the 2,6-dimethylanisole reaction. Following initial

of the signals due to3a and the emergence of resonances
corresponding to the reaction produc. The NMR monitoring
reveals conclusively th&a converts intadawhich then rearranges
to lawithout any other observable intermediate. 2,4,6-Trimethyl-
anisole exhibits an almost identical behavior.
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sp® C—H bond activation within the-OMe unit, reversiblex-H
elimination would give the hydride carbeBe,’? whereas a second
sp’ C—H bond activation, this time involving one of tleetho-Me
groups of the anisole, along with another reversibld elimination
step would account for the formation of the second intermediate
4a.13 The isomeric hydride alkylidene resulting framH elimina-

tion from the other l+CH, unit of B has not been detected. Similar
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