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Abstract—Allyl and benzyl bromides react with a,b-unsaturated nitriles in the presence of indium(I) iodide under sonication to
produce the corresponding allylated and benzylated conjugated imines involving exclusive addition of the allyl/benzyl group to
the C„N moiety.
� 2004 Elsevier Ltd. All rights reserved.
R= allyl, benzyl; R1, R2, R3 = H or alkyl
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There has been increasing interest in the use of organo-
indium reagents in organic synthesis as they have made
significant contributions towards carbon–carbon bond
formation, novel rearrangements, and a variety of other
useful transformations over the past few years.1 The
addition of organoindium reagents to nitriles is very
interesting. Both allylindium sesquibromide and triallyl-
indium reagents react with a,b-unsaturated nitriles to
give 1,4-addition products, whereas similar reactions
with a,b-unsaturated carbonyl compounds lead to the
products of 1,2-addition.2a,b On the other hand, the
reaction of allylindium reagents with nitriles possessing
another electron withdrawing group at the a-position af-
fords the corresponding allylated enamines.2c As part of
our drive to explore new applications of organoindium
reagents,1e,3 we recently initiated an investigation on
the use of indium(I) iodide for useful chemical transfor-
mations.4 During this project we discovered another
novel application of InI, which demonstrated that allyl
and benzyl bromides react with a,b-unsaturated nitriles
in the presence of indium(I) iodide to produce the corre-
sponding allylated and benzylated conjugated imines
involving 1,2-addition exclusively (Scheme 1).

The experimental procedure is very simple.5 Several allyl
and benzyl bromides underwent reactions with a variety
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of substituted a,b-unsaturated nitriles to provide the
corresponding imines through exclusive 1,2-addition.5

The results are presented in Table 1. Substituted allyl
bromides such as crotyl and cinnamyl bromides (entries
4–6) also participate in the reaction without any diffi-
culty producing only the products of a-addition. The
products were unequivocally identified as imines by their
characteristic IR absorptions (�3300 and 1650cm�1 due
to @NAH and C@N, respectively) and 1H NMR (d 6.0–
6.5 for NH) and 13C NMR (d 166–168 due to the qua-
ternary C of C@N) spectral data. The mass spectromet-
ric data (LC–MS) of a couple of representative
compounds agree with the assigned structures. These
spectral data are also consistent with the values reported
for imines.6 Interestingly, the 1H and 13C NMR spectra
of these products did not indicate the presence of any
tautomeric enamines.

The reactions are, in general, very clean. Without soni-
cation the reaction did not proceed at room temperature
under stirring. Although heating the reaction mixtures
under reflux leads to conversion, a longer period of time
is required than for reaction under sonication.
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Table 1. Synthesis of conjugated imines

Entry R R1 R2 R3 Time (h) Yield (%)a

1 H H CH3 8.20 73

2 Ph H H 11.30 74

3 H 10 73

4 H 11.10 71b

5 Ph H H H 12 70b

6 Ph H H CH3 12.20 71b

7 PhCH2 H H H 8 84

8 PhCH2 H H CH3 8.30 82

9 PhCH2 Ph H H 11.10 73

10 PhCH2 H 10 80

11 PhCHCH3 H 11 80

a Yields refer to those of pure isolated products characterized by

spectroscopic data (IR, 1H and 13C NMR).
b Only the a-addition product was obtained.
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Usually, the reaction proceeds efficiently with 20mol%
of InI, however, with a smaller amount (5–10mol%)
the reaction takes a relatively long period of time to
go to completion. Although other solvents such as
THF, acetonitrile may be used, the best results in terms
of yield were obtained using methylene chloride.

The exact mechanism for this 1,2-addition is not clearly
understood at this moment, however, it may be specu-
lated that the reaction goes via the following path
(Scheme 2).

In conclusion, the present procedure using indium(I)
iodide provides an easy access to allylated and benzyl-
ated conjugated imines, which are of synthetic utility
in organic reactions.7 Moreover, the exclusive 1,2-addi-
tion of allyl and benzyl groups to a,b-unsaturated
nitriles promoted by InI is of significance in the context
of the typical 1,4-addition promoted by triallylindium,2b

allylindium sesquibromide2a and other organometallic
reagents.2d Nevertheless, this reaction demonstrates the
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potential of indium(I) iodide8 and presents great prom-
ise for more useful applications.
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