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ABSTRACT: Examined herein is the basis for the outstanding metathesis productivity V/
of leading cyclic alkyl amino carbene (CAAC) catalysts relative to their important N- l $
heterocyclic carbene (NHC) predecessors, as recently demonstrated in the topical . R
contexts of metathesis macrocyclization and the ethenolysis of renewable oils. The G5 22 desompnsed ﬁ>

difference is traced to the stability to decomposition of the metallacyclobutane (MCB) Ru products
intermediate. The CAAC catalysts are shown to undergo little to no B-H elimination of
the MCB ring, a pathway to which the H:IMes catalysts are highly susceptible.
Unexpectedly, however, the CAAC catalysts are found to be more susceptible to
bimolecular coupling of the key intermediate RuCI2(CAAC)(=CHz), a reaction that
culminates in elimination of the methylidene ligand as ethylene. Thus, an NMR study
of transiently stabilized RuCl2(L)(py)(=CH2) complexes (L = CAAC or H:IMes)
revealed bimolecular decomposition of the CAAC derivative within 5 min at RT, as
compared to a time scale of hours for the HzIMes analogue. The remarkable
productivity of the CAAC catalysts is thus due to their resistance to B-elimination,

which enables their use at part per million loadings, and to the retarding effect of Prof. Deryn Fogg@U of Ottawa
these low catalyst concentrations on bimolecular decomposition. postdoc w. R. R. Schrock@MIT
Ph.D. w. B. R. James@U of British Columbia
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The Nobel Prize in Chemistry 2005 was awarded
jointly to Yves Chauvin, Robert H. Grubbs and
Richard R. Schrock "for the development of the
metathesis method in organic synthesis."
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Figure 1. Assessing the susceptibility to bimolecular coupling of the
CAAC and H,IMes methylidene complexes, C(C1) and C,

respectively. IS = internal standard.
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Figure 2. Contribution of f-elimination (propene formation) to
catalyst decomposition. Metathesis products (C,H,, stilbene) not

shown.
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