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A well-defined silica-supported cationic W imido alkylidene was prepared through surface organometallic
chemistry. This catalyst shows preferential activity towards 3- over internal olefins, which is atypical for W-based
catalysts, but consistent with the strong 8-donating ability of the NHC ancillary ligand. Complementing the
studies on tungsten-based d0 metathesis catalysts, the silica-supported cationic W imido alkylidene displays the
highest activity among W imido catalysts for 3-olefins and shows improved selectivity for this class of olefins
compared to Mo-based catalysts.
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Introduction

Alkene metathesis is a robust and atom-economic
synthetic method for the creation of carbon-carbon
double bonds; it has thus found ample use in both
academia and industry.[1–3] Over the last decades,
substantial efforts have been put in developing
efficient molecular catalysts,[4–15] but immobilized
analogs have received increasing attention because of
their benefits for process intensification[16,17] and their
improved performance with the development of well-
defined supported systems, mostly prepared through
surface organometallic chemistry (SOMC).[18–23] SOMC,
a molecular approach to generate well-defined hetero-
geneous catalysts, in which the surface is exploited as
a ligand to covalently anchor molecular complexes,

has been particularly successfully employed for the
preparation of silica-supported Schrock-type metathe-
sis catalysts of the general formula [(�SiO)
M(E)(=CHR)(X)] (M=Mo or W, E=NR or O), that display
high activity, selectivity and stability with perform-
ances often surpassing those of their homogeneous
counterparts (Scheme 1).[24–33] Yet, these metathesis
catalysts display pronounced reactivity differences
between terminal versus internal olefins, that depend
on the metal and the 8-donation ability of the X and E
ligands. For example, increased activity in the meta-
thesis of internal olefins is observed for weaker 8-
donating X-ligands in supported metathesis catalysts
bearing a donating imido ligand.[26,28,31] In contrast,
the metathesis of 3-olefins proceeds more efficiently
with increasing 8-donor properties of the X-
ligands;[30,31] the latter has been associated with the
destabilization of the parent off-cycle metallacyclobu-
tane, which can be formed during the metathesis of 3-
olefins as a consequence of the formation of
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