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Nucleophilic amination of 2-iodo-3-nitro-1-(phenylsulfonyl)indole
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Abstract—The reaction of 2-iodo-3-nitro-1-(phenylsulfonyl)indole (2) with amines affords the corresponding 2-amino-3-nitroindoles
in excellent yields via nucleophilic aromatic substitution.
� 2006 Elsevier Ltd. All rights reserved.
Indoles and fused indoles that contain a nitrogen atom
at C-2 both occur naturally and are potential useful syn-
thetic intermediates for pharmacologically important
compounds.1,2 For example, the anticholinesterase alka-
loid physostigmine has a long and rich history and clin-
ical utility,1a the structurally related bromine-containing
flustramine marine indoles continue to be of interest,1b

the novel pyrrolo[2,3-b]indole alkaloids pyrroindomyc-
ins A and B have powerful antibiotic activity against
drug-resistant bacteria,1c and other natural products
embodied with a C-2 nitrogen are known.1d,e Certain
synthetic 2-aminoindole derivatives are both anti-hyper-
tensive agents and potent inhibitors of blood platelet
aggregation and thromboxane synthetase,2a pyrimi-
dino[1,2-a]indoles are 5HT4-receptor antagonists,2b

and indolo[2,1-d][1,2,3,5]tetrazines are used for the
treatment of melanoma, mycosis fungoides, and brain
tumors.2c,d Whereas the p-excessive indole ring readily
reacts with electrophiles at C-3,3 it is much less prone
to undergo reaction with nucleophiles,4 and C-2 substi-
tution is especially difficult, except for metalation tech-
niques such as a-lithiation5 and a-palladation6

followed by the addition of electrophiles. For example,
Witulski et al. have recently reported a palladium
catalyzed synthesis of 3-substituted 2-aminoindoles by
a heteroannulation reaction.7

Traditional syntheses of 2-aminoindoles and protected
derivatives include reductive cyclization of (2-nitro-
phenyl)acetonitriles,8 reaction of indoles with arylsulfo-
nyl azides,9 amination of 2-indolinethiones,10 Curtius
degradation of indole-2-carboxylic acid azides,11 cycliza-
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tion of 1-aryl-2-acylhydrazines12 and 1-arylamino-1-acyl-
hydrazones,13 and heating N-methyloxindole with
hexamethylphosphoramide.14 In addition, we recently
reported the reductive acylation of 2-(and 3-)nitro-
indoles.15

Despite these known routes to 2-aminoindoles, their ex-
treme sensitivity to oxidation16 has thwarted more direct
syntheses and studies of simple 2-aminoindoles. More-
over, the obvious SNAr nucleophilic displacement of
an activated C-2 haloindole has only been reported a
few times,1c,2a,17 although such displacements are well
known with other p-excessive heterocycles.18–22

Our earlier work demonstrating nucleophilic addition
reactions of 2- and 3-nitroindoles23 suggested that an
SNAr displacement reaction with 2-halo-3-nitroindoles
would offer a simple route to 2-amino-3-nitroindoles. In-
deed, we now report that 2-iodo-3-nitro-1-(phenylsulfo-
nyl)indole (2) undergoes a SNAr reaction with secondary
amines to give the corresponding 2-amino-3-nitro-
indoles. Initially, we treated the previously unknown
2-iodo-3-nitro-1-(phenylsulfonyl)indole (2) with dimethyl-
amine (40 wt % solution in water). To our delight, the
desired C-2 substituted product 3 was obtained in excel-
lent yield (Scheme 1).24,25 Compound 2 is very reactive
toward this SNAr reaction under mild conditions, as
no heat or external base is necessary. However, reactions
of 2 with sodium azide, ammonia (both in methanol and
dioxane), and phenol in the presence of triethyl amine
were unsuccessful. Nitroindole 2 is conveniently pre-
pared in gram amounts in 78% yield by the nitration
of 2-iodoindole 126 with acetyl nitrate (3.5 equiv) at
0� C.23b,27

Likewise, treatment of 2 with diethylamine gives amino-
indole 428 in 76% yield, and dibenzylamine affords 529 in
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91% yield under the same reaction conditions. Reaction
of 2 with pyrrolidine gives 2-pyrrolidinylindole 630 in
very high yield, and a similar reaction with piperidine
furnishes 731 in 81% yield. Morpholine and N-methyl-
piperazine also provide the expected 2-aminoindoles
832 and 9,33 respectively. However, treatment of 2 with
cyclohexylamine under the usual conditions gives 2-
aminoindole 1034 only in 43% yield (Scheme 1).

In summary, we have described a SNAr reaction on the
readily available 2-iodo-3-nitroindole 2 that gives 2-ami-
no-3-nitroindoles in good to excellent yields. This route
should provide a simple and versatile entry to a wide
variety of C-2, C-3 difunctionalized indoles and related
polycyclic systems, and we are pursuing these ideas.
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