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Magical Power of d-Block Transition Metals: Pd-Catalyzed Cross-Coupling and
Zr-Catalyzed Asymmetric Carboalumination of Alkenes (ZACA)

Half a century ago, a wide range of possibilities for use of d-block transition metals (TM) as catalysts for
organic synthesis were recognized. These opportunities stem from mainly two fundamental properties of
these TMs: (1) simultaneous presence or availability of one or more filled-nonbonding (HOMO) and
empty (LUMO) valence orbitals; (2) ability to undergo ready and reversible redox processes under one-
set of reaction conditions. These properties have led to the development of a large number and widely
ranging processes including critically important C—C bond formation reactions proceeding through: (a)
reduction elimination (ex. Pd-catalyzed cross-coupling); (b) carbometalation (ex. ZACA reaction); (c)
migration insertion (ex. carbonylation including “oxo” process). In this lecture, a brief discussion of the
Pd-catalyzed cross-coupling (mostly Negishi coupling) will be followed by a more detailed discussion of
the Zr-catalyzed asymmetric carboalumination of alkenes (ZACA reaction).
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