
Tetrahedron Letters 48 (2007) 7034–7037
A rapid synthesis of 3-sulfenyl indoles using Selectfluore
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Abstract—The direct 3-arylthiolation of indoles with aromatic thiols has been achieved in the presence of SelectfluorTM under mild
conditions to produce 3-arylthioindoles in relatively good to excellent yields and with high selectivity. This method is effective even
with 2-unsubstituted indoles.
� 2007 Published by Elsevier Ltd.
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Figure 1.
3-Arylthioindoles are very useful as COX-2 inhibitors in
medicinal chemistry.1 These motifs are very common in
various drugs for the treatment of HIV, obesity, cancer,
heart diseases and allergies.2,3 Such compounds are gen-
erally prepared by means of electrophilic aromatic sulf-
enylation. The direct 3-arylthiolation of indoles has been
reported using various sulfenylating agents such as
disulfides, sulfenyl halides, quinone mono-O,S-acetals
and N-thioarylphthalimides.4–6 However, most of these
methods are often impractical due to the instability,
scarcity and incompatibility of the reagents and the for-
mation of bis-sulfides and chlorinated by-products. Sulf-
enylations of indoles with thiols activated in situ by
N-chlorosuccinimide, phenyliodine(III)bistrifluoroacetate
and transition metal catalysts have been reported under
mild conditions.1,7 Some of these methods are only use-
ful for sulfenylation of 2-carboxyindoles. Therefore, the
development of a simple, convenient and general meth-
odology for the sulfenylation of indoles utilizing a stable
and readily available reagent would extend the scope of
this reaction for the possible discovery of new selective
COX-2 inhibitors.

Recently, SelectfluorTM [1-chloromethyl-4-fluoro-1,4-
diazoniabicyclo[2,2,2]octane bis(tetrafluoroborate)], has
been introduced commercially as a user-friendly electro-
philic fluorinating agent (Fig. 1).8 It is a commercially
available, stable, non-volatile, non-hygroscopic, and
easy to handle solid and is widely used for site-selective
fluorination of a variety of carbonyl compounds. Select-
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fluorTM is one of the most popular electrophilic fluorinat-
ing agents and is also recognized as a convenient
mediator of several ‘fluorine free’ functionalizations of
organic compounds.9 These reactions are based on the
fact that F–TEDA–BF4 has considerable oxidative
power, being one of the strongest in the family of N–F
reagents. However, investigations taking advantage of
this property are scarce10 and there have been no exam-
ples of the use of SelectfluorTM for the electrophilic thio-
lation of indoles.

In this Letter, we report a simple and efficient protocol
for 3-sulfenylation of indoles using SelectfluorTM. Ini-
tially, we attempted the sulfenylation of indole (1) with
thiophenol (2) using a stoichiometric amount of Select-
fluorTM. The reaction went to completion within 20 min
at room temperature and the product, 3-phenylthio-
indole 3a, was obtained in 96% yield (Table 1, entry a,
Scheme 1).

Encouraged by this result, we turned our attention to
various indoles and thiols. Interestingly, substituted
indoles such as 5-bromo-, 5-methoxy-, 7-ethyl-, and 2-
methylindole, reacted rapidly with thiophenol to afford
the corresponding 3-arylthioindole derivatives (Table
1, entries b–e). In addition, N-benzylindole also partici-
pated in this reaction (Table 1, entry f). This method
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Table 1. SelectfluorTM promoted preparation of 3-sulfenylindoles

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

a N
H

SH
N
H

S

20 96

b
N
H

Br
SH

N
H

S
Br 30 85

c N
H

MeO
SH

N
H

S
MeO 20 96

d N
HEt

SH
N
H

S

Et

25 89

e N
H

Me
SH

N
H

S

Me
25 89

f N

Ph

SH
N

S

Ph

25 87

g N
H

SHCl
N
H

S
Cl

20 92

h N
H

MeO
SHCl

N
H

S
Cl

MeO 20 97

i N

Ph

SHCl
N

S
Cl

Ph

25 93

j N
HEt

SHCl
N
H

S

Et

Cl

20 90

k N
HEt

SHMe
N
H

S

Et

Me

25 89

l N
H

Me
SHMe

N
H

S
Me

Me
20 94

m N
H

Me
SHCl

N
H

S
Cl

Me
20 94

n N
H

Br
SHMe

N
H

S
Br

Me

25 90

o N
H

SHO2N
N
H

S
NO2

30 78
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J. S. Yadav et al. / Tetrahedron Letters 48 (2007) 7034–7037 7035



Table 1 (continued)

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

p N
H

SHBr
N
H

S
Br

25 87

q N
H

SH

N
H

S
25 85

r N
H

SH
N
H

S
35 87

s N
H

Br
SH

N
H

S
Br 30 78

t N
H

SH

N
H

S
Ph

20 82

a All products were characterized by 1H NMR, IR and mass spectroscopy.
b Yield refers to pure products after chromatography.
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worked equally well with electron deficient p-nitrothio-
phenol and sterically hindered thionaphthol (Table 1,
entries o and q). Furthermore, alkyl thiols also partici-
pated well in this reaction (Table 1, entries r–t). The
reactions proceeded rapidly at room temperature afford-
ing 3-sulfenylated indoles in good to excellent yields.
The products were characterized by 1H NMR, IR and
mass spectroscopy and also by comparison with authen-
tic samples.1,6,7 The advantages of this procedure
include milder conditions than when using corrosive
chlorine or sulfuryl chloride, as well as fast reaction
times, easy workup and improved yields. This method
also avoids the formation of 1 equiv of thiol waste,
which occurs when using a disulfide as the electrophilic
sulfur source. There was no considerable difference in
yields when comparing protected and unprotected
indoles. Unlike reported methods, no bis-sulfenylation
was observed in this reaction. In all cases, the products
were 3-sulfenyl indoles as confirmed by 1H NMR spec-
troscopy. Moreover, no sulfenylation was observed in
the case of 3-methylindole under similar conditions. As
solvent, acetonitrile gave the best results. No fluorina-
tion of indole was observed under the reaction condi-
tions. The scope and generality of this process is
illustrated with respect to various indoles and thiols
and the results are presented in Table 1.11
In summary, SelectfluorTM has proved to be a useful and
highly efficient reagent for the sulfenylation of indoles at
the 3-position under mild conditions. In addition to its
simplicity and efficiency, this method produces 3-arylthio-
indoles in excellent yields in short reaction times.
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