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InBr3 as a versatile and highly efficient catalyst
for the synthesis of 3-allyl- and 3-benzylindoles

J. S. Yadav,* B. V. Subba Reddy, S. Aravind,
G. G. K. S. Narayana Kumar and A. Srinivas Reddy

Division of Organic Chemistry, Indian Institute of Chemical Technology, Hyderabad 500 007, India

Received 14 May 2007; revised 20 June 2007; accepted 27 June 2007
Available online 4 July 2007
Abstract—Indoles undergo smooth alkylation with allylic and benzylic alcohols in the presence of 10 mol % of InBr3 under mild
conditions to produce 3-allyl- and 3-benzyl indoles, respectively, in excellent yields and with high selectivity. This is the first example
of the alkylation of indoles with benzylic alcohols using InBr3 as an acid catalyst.
� 2007 Published by Elsevier Ltd.
The indole scaffold is one of the most relevant structures
in medicinal chemistry.1 Substituted indoles have been
referred to as privileged structures since they are capable
of binding to many receptors with high affinity.2 There-
fore, the synthesis and selective functionalization of
indoles have been the focus of active research over the
years.3–5 Nucleophilic substitution of the hydroxy group
in alcohols with nucleophiles generally requires preacti-
vation of the alcohols because of the poor leaving ability
of the hydroxyl group.6 Consequently, hydroxyl groups
are generally transformed into the corresponding
halides, carboxylates, carbonates, phosphonates or
related compounds.7 However, such processes inevitably
produce stoichiometric amounts of salt waste and also
substitution with halides requires a stoichiometric
amount of base, which limits their use in large scale syn-
thesis. In most cases, either a high reaction temperature
is required or a promoter is added to enhance the leav-
ing ability of the hydroxyl group. Therefore, the direct
catalytic substitution of alcohols with indoles using an
efficient, water-tolerant and recyclable catalyst is highly
desirable.

Recently, indium tribromide has received increasing
attention as a water-tolerant green Lewis acid catalyst
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for organic synthesis demonstrating highly chemo-,
regio- and stereoselective results.8 Compared to conven-
tional Lewis acids, it has advantages of water stability,
recyclability, operational simplicity, strong tolerance to
oxygen and nitrogen-containing substrates and func-
tional groups, and it can often be used in catalytic
amounts. Furthermore, there have been no reports on
the alkylation of indoles with benzylic alcohols.

In continuation of our interest on the catalytic use of
indium tribromide,9 herein, we report a novel and efficient
alkylation of indoles with benzylic and allylic alcohols.
Initially, we attempted the alkylation of indole (1) with
1,3-diphenyl-prop-2-en-1-ol (2) in the presence of
10 mol % of InBr3. The reaction went to completion at
room temperature within 30 min to give product 3a in
91% yield (Scheme 1).

Encouraged by this result, we turned our attention to
various indoles. Interestingly, 5-bromo- and 5-cyano-
substituted indoles reacted well with 1,3-diphenyl-
prop-2-en-1-ol to give the corresponding 3-allylated
indoles in excellent yields (Table 1, entries b and c).
Furthermore, cyclohex-2-enol also reacted smoothly
with indole at room temperature to produce 3-(cyclo-
hex-2-enyl)-1H-indole (Table 1, entry d). In addition,
(E)-4-phenylbut-3-en-2-ol also participated well in this
reaction (Table 1, entries e and f). Likewise the benzylic
alcohol, tetrahydronaphthalen-1-ol reacted rapidly with
indole to give 3-(1,2,3,4-tetrahydronaphthalen-1-yl)-1H-
indole in 92% yield (Table 1, entry g, Scheme 2).
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Table 1. InBr3-catalyzed alkylation of indole derivatives with allylic and benzylic alcohols

Entry Indole Alcohol Producta Time (min) Yieldb (%)

a N
H

OH

Ph Ph N
H

Ph
Ph

30 91

b
N
H

Br
OH

Ph Ph N
H

Ph

Ph

Br 35 93

c
N
H

NC
OH

Ph Ph N
H

Ph

Ph

NC 35 85

d N
H

OH

N
H

45 88

e N
HEt

OH

N
HEt

Ph
30 91

f
N
H

O2N OH

N
H

O2N
Ph

35 88

g N
H

OH

N
H

50 92

h N
HEt

OH

N
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PhPh

35 87
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N
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Ph
Ph
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Br
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50 87
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Scheme 1.

6118 J. S. Yadav et al. / Tetrahedron Letters 48 (2007) 6117–6120



N
H

+
N
H

1 4 3g

10 mol% InBr3

DCE, r.t.

OH

Scheme 2.

Table 1 (continued)

Entry Indole Alcohol Producta Time (min) Yieldb (%)

l N
H O

OH

N
H

O
Ph

35 89

m
N
H

O2N

Br

O

O

OH

N
H

O2N O

O
Br

50 86

n N
H N

H

OH

O

N
H

N
H

O 45 84

o
N
H

Br OH

N
H

Br
Ph

45 86

p N
H

OH

NH2
N
H

NH2

50 84

a All products were characterized by 1H 13C NMR, IR and mass spectroscopy.
b Yield refers to pure products after chromatography.
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Interestingly, various benzylic alcohols such as diphen-
ylmethanol, 1,3-diphenylpropan-1-ol, 2-phenylchro-
man-4-ol, 1-(6-bromobenzo[d][1,3]dioxol-5-yl)but-3-yn-
1-ol and 2-phenylethanol derivatives reacted efficiently
with various indoles to furnish the respective 3-substi-
tuted indoles (Table 1, entries h–p). Electron-deficient
indoles such as 5-nitroindole and 5-cyanoindole also
underwent smooth alkylation with allylic and benzylic
alcohols under similar reaction conditions to give the
corresponding 3-substituted indoles (Table 1, entries c,
f, i and m). In all cases, the reactions proceeded effi-
ciently with high selectivity and were complete within
30–55 min. In the absence of InBr3, no reaction was
observed. No addition or rearranged products were
observed in the cases of allylic and homopropargylic
alcohols (Table 1, entries e, f and m). The OH group
was simply replaced by the indole in an SN2 0 manner.
This method is compatible with alkene, ether, amine,
amide, halide, nitro-, cyano- and alkyne functional
groups. Primary benzylic alcohols failed to react with
indoles under similar reaction conditions. This method
was successful with secondary benzylic and allylic alco-
hols. As solvent, dichloroethane gave the best results.
All the products were characterized by 1H, 13C NMR,
IR and mass spectroscopy. Amongst various catalysts
such as InF3, InCl3, In(ClO4)3 and In(OTf)3 tested,
InBr3 was found to give the best results in terms of con-
version. Alternatively, 10 mol % of scandium triflate was
also equally effective for this conversion. The scope and
generality of this process was illustrated with respect to
various indoles and allylic as well as benzylic alcohols
and the results are presented in Table 1.10

In summary, InBr3 has proved to be an effective catalyst
for the alkylation of indoles with benzylic and allylic
alcohols in high yields and short reaction times with
high selectivity, making it a useful and attractive
process.
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