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Abstract—A new diastereo-and regioselective Pd/In bimetallic cascade process which assembles three contiguous chiral centres is
described. Pd(0)-catalysed cyclisation of aryl iodides onto proximate 1,3-dienes generates �-allylpalladium(II) species, transmetal-
lation with indium and subsequent Barbier-type addition to aldehydes affords heterocyclic homoallylic alcohols. © 2002 Elsevier
Science Ltd. All rights reserved.

Allylation of carbonyl compounds is an important syn-
thetic transformation and indium has emerged as the
metal of choice to mediate these reactions.1 We have
previously described multi-component cascade reac-
tions involving transmetallation of �-allylpalladium(II)
species generated from allenes and aryl iodides with
indium and subsequent addition of the allylindium
species to aldehydes and imines.2–5 Transmetallation of
allenylpalladium(II)6 and conventionally generated �-
allylpalladium(II) species by indium salts have also
been reported by others.7–9

In this communication we report a new diastereo- and
regioselective bimetallic cascade reaction involving the
palladium-catalysed cyclisation of aryl iodides onto
proximate 1,3-dienes to generate a �-allylpalladium(II)
complex.10 Transmetallation by indium results in a
nucleophillic allylindium species which subsequently
undergoes Barbier-type addition to aldehydes affording
complex homoallylic alcohols with three contiguous

chiral centres (Scheme 1). Thus 1a (1 mmol) reacts
(DMF, 80°C, 24 h) with p-anisaldehyde (1.5 mmol) in
the presence of indium (100 mesh powder, 1.5 mmol)
and a catalytic system comprising Pd(OAc)2 (10 mol%)
and tris(2-furyl)phosphine (20 mol%) to afford isoin-
dolinone 8 as a 3:1 mixture of diastereoisomers in 52%
yield (Table 1). The relative stereochemistry of the
major diastereoisomer has been determined by X-ray
crystallography11 (Fig. 1) and can be rationalised by
employing Zimmerman–Traxler transition states (Fig.
2). The stereochemistry of the minor diastereoisomer is
currently under investigation but has tentatively been
assigned on the basis that it is the only other isomer
possible if the large group of the aldehyde is fixed
equatorially in the chair transition state. Modification
of the benzyl group to a n-butyl group resulted in a
slight improvement in the diastereoselectivity (Table 1,
entry 2). A variety of aldehydes were successfully incor-
porated into the cascade in moderate to good yield
(Table 1, entries 2–7) and their structure had little affect

Scheme 1.
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Table 1.

on the ratio of diastereoisomers, which were easily
separated by column chromatography. In all of the
cases studied no products derived from �-hydride elimi-
nation have been observed. We next turned our atten-
tion to substrate 1c. When this compound was
subjected to the same reaction conditions as 1a,b, the
expected cascade ensued but with reduced levels of
diastereoselectivity (Table 2, entries 1 and 2). Substrate
1d was employed to study a 6-exo-trig cyclisation and
afforded 17 as a 1.2:1 mixture of diastereoisomers in
56% combined yield (Table 2, entry 3).

Further work on these and related processes is in
progress.
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Table 2.

Figure 1.
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