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Johnson's Matthey's catalysts have been identified as superior systems for the
a-arylation of a ketones, esters, amides and aldehydes with substrates such as
aryl and heteroaryl chlorides. These reactions can be carried out with very low
catalyst loadings, under relatively milder conditions.

This new generation of catalysts are highly active and commercially available.




Ketones

Johnson  Matthey has identified D'BPFPJCL,
(Pd-118) and D'BPFPdBr, (Pd-128) as two highly
active air-stable catalysts for a-arylation of ketones
using aryl- bromides and chlorides with very low
catalyst loadings. The pre-formed and isolated
catalysts were observed to be far superior to
the respective in situ systems, both in terms of

activity and reproducibility.
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Amides

The intermolecular o-arylation of Zn enolates of
amides was reported in excellent yield under mild
conditions with catalysts bearing the hindered
pentaphenylferrocenyldi-tert-butylphosphine, tradename
Q-Phos with Pd(dba), or dimeric Pd{l) complex,
{Pd(t-Bu;P)Br}, (Pd-113) under Reformatsky conditions.
Depending on the substrate and conditions, the
choice of the base becomes very critical. As an

example, Hartwig has successfully employed sec-Buli in
the arylation of several substrates.
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Esters
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Reformatsky reagent with aryl chlorides, the catalyst sys-

tem Q-Phos-Pd(dba), seems to be more general.
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Nitriles

The selective mono arylation of acetonitrile and
primary nitriles has been accomplished using o-silyl ni-
triles in the presence of ZnF,. For secondary nitriles, zinc
cyanoalkyl reagents were used. Palladium (0) complexes
of t-Bu,P (Pd-116) and XantPhos were identified as effi-
cient catalytic system for such transformations. Using this
methodology, an efficient synthesis of verapamil could
be realized, affording the target molecule in a 57% over-
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all yield, starting from readily available isobutyronitrile.
Verapamil is a drug used in the treatment of heart disease.
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Aldehydes

The a-arylation of aldehydes is very challenging due to
the competing aldol condensations under the basic cross-
coupling reaction conditions. Recent work from Hartwig's
lab identified [Pd(ally)CL], in conjunction with Q-Phos
and dppf as very efficient catalytic systems for both
aryl- bromide and chloride substrates. Prior to Hartwig’s

son Matthey offers the fully formed Pd complexes
of dppf and XantPhos as well as the Q-Phos ligand.
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