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Abstract:

The mechanisms of Ni-SIPr catalyzed C-O bond hydrogenolysis of methyl phenyl ether were

studied. In the presence of H,, the catalytic cycle involves: (i) aromatic C-O bond oxidative
addition of Ni(SIPr)(f]Z—PhOMe) to form Ni(SIPr)(OMe)(Ph), (ii) ﬂH transfer from methoxy to
phenyl of Ni(SIPr(OMe)(Ph) via O-complex-assisted metathesis (O-CAM) to form Ni(SIPr)(772—
CH,0) and to eliminate benzene, (iii) H, binding to form Ni(SIPr)(Hz)(ﬂz—CHZO) before the H-
transfer to generate Ni(SIPr)(HXOMe), and (iv) reductive elimination of methanol from
Ni(SIPr)(H)(OMe) and the binding of PhOMe to regenerate Ni(SIPr)( 772—PhOMe). Our study revealed
that the C-O bond oxidative addition is the rate-determining step and the aromatic C-O bond
cleavage to form Ni(SIPr(OMe)(Ph) is more favorable than the aliphatic C-O bond cleavage, in
agreement with the arene and alcohol products obtained from experiment. Note that the ﬂH
transfer from nickel alkoxide to phenyl is not simply a ﬂH elimination but a concerted
pathway via O-CAM. This leads to benzene elimination before the H, binding, corresponding to
the isotope labeling experiment of C-O bond hydrogenolysis of 2-methoxynaphthalene. We
showed that in the absence of H,, Ni(SIPr)(CO), the catalytic inactive species can be generated
from Ni(SIPr)(?]Z—CHZO). This corresponds to the low conversion of 2-methoxynaphthalene
obtained from the experiment. Insights into the mechanisms of Ni-SIPr catalyzed conversion of

methyl phenyl ether should benefit the development of catalysts for C-O bond activation.
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