Pergamon

80I!NO!@DIR!OT°

Tetrahedron Letters 44 (2003) 575-577

TETRAHEDRON
LETTERS

Aziridination of alkenes using
N-iodo-N-potassio-p-toluenesulphonamide as a nitrene precursor

Suman L. Jain and Bir Sain*

Chemical and Biosciences Division, Indian Institute of Petroleum, Dehradun 248 005, India
Received 17 September 2002; revised 22 October 2002; accepted 8 November 2002

Abstract—N-Iodo-N-potassio-p-toluenesulphonamide was found to be a convenient nitrene precursor for the aziridination of
alkenes in the presence of copper catalysts. © 2002 Elsevier Science Ltd. All rights reserved.

Aziridination of alkenes is an important synthetic
transformation as aziridines find broad utility as
electrophiles’ and as synthetic intermediates in the
preparation of pharmaceuticals and agrochemicals.?
Although the formation of aziridines from the addition
of thermally or photochemically generated nitrenes to
olefins is a well-known reaction, its utility is limited due
to low yields and competing hydrogen abstraction and
insertion reactions.® Metal catalyzed reactions of in situ
generated nitrenes with olefins is an efficient and practi-
cal method for the preparation of aziridines and has
received increasing attention in recent years. In this
context [NV-(p-tolylsulphonyl)imino]phenyliodinane
(PhI=NTs)* has been widely used as a nitrene precur-
sor for the aziridination of alkenes in the presence of
several transition metal based catalysts.’

However, there are drawbacks with the use of Phl=
NTs as a nitrene precursor,® it is expensive, yields
iodobenzene in equimolar amounts and oxygenated
hydrocarbons are dominant by-products. Several litera-

ture reports’ have described the use of chloramine-T
(N-chloro-N-sodio-p-toluenesulphonamide) as a cheap
and convenient nitrene source for the aziridination of
alkenes, however, yields obtained in general remain
moderate to poor and less than those obtained using
PhI=NTs. Recently Chanda et al.® reported that bro-
mamine-T (N-bromo-N-sodio-p-toluenesulphonamide)
is a superior source of nitrene for the aziridination of
alkenes. In continuation of our studies on transition
metal catalyzed synthetic transformations,” herein we
report copper-catalyzed aziridination of olefins in mod-
erate to high yields using N-iodo-N-potassio-p-toluene-
sulphonamide (TsN-KI)!° as the nitrene precursor
(Scheme 1).

The reaction was generalized by reacting a variety of
alkenes with  N-iodo-N-potassio-p-toluenesulphon-
amide using CuCl as catalyst.!! The results are pre-
sented in Table 1 and indicated clearly that aromatic
substituted alkenes afforded better yields of aziridines
as compared to aliphatic alkenes. Furthermore, aro-
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Table 1. Cuprous chloride-catalyzed aziridination of
olefins using N-iodo-N-potassio-p-toluenesulphonamide as
nitrene precursor®

Entry Olefin Yield® (%)
1 Styrene 50
2 4-Methylstyrene 75
3 3-Methylstyrene 70
4 a-Methylstyrene 80
5 Methylmethacrylate 48
6 Cycloheptene 55
7 Vinylcyclohexane 52
8 Norbornene 55
9 4-Chlorostyrene 60
10 Cyclooctene 40

2 Reaction conditions: CuCl (5 mol%), substrate (2.5 mmol), N-iodo-
N-potassio-p-toluenesulphonamide (0.5 mmol) acetonitrile (5 ml) in
the presence of 5 A molecular sieves under a N, atmosphere at
25°C, 3 h.

b Isolated yields.

Table 2. Copper catalyzed aziridination of 4-methylstyrene
using N-iodo-N-potassio-p-toluenesulphonamide as nitrene
precursor®

Entry  Substrate Catalyst ~ Additive  Yield® (%)
4-Methylstyrene ~ Cu(I)Cl - 50
4-Methylstyrene ~ Cu(I)Cl 5 A MS 75
4-Methylstyrene ~ CuCl, 5 A MS 70

Cu(OTH, SAMS 80
Cu(acac), 5 A MS 80

4-Methylstyrene
4-Methylstyrene

[ N O R S

# Reaction conditions: catalyst (5 mol%), 4-methylstyrene (2.5 mmol),
N-iodo-N-potassio-p-toluenesulphonamide (0.5 mmol) acetonitrile
(5 ml), 25°C, 3 h under a N, atmosphere.

b Isolated yields.

matic substituted alkenes bearing electron-donating
groups on the benzene ring were found to be more
reactive (Table 1, entries 2, 3, and 4). To evaluate the
efficiency of various copper catalysts, the reaction of
4-methylstyrene with  N-iodo-N-potassio-p-toluene-
sulphonamide was studied using different copper com-
plexes as catalysts and acetonitrile as the solvent, with
a substrate/N-iodo-N-potassio-p-toluenesulphonamide
ratio of 5:1 in the presence of molecular sieves. The
results are summarized in Table 2. Cu(OTf), and Cu-
(acac), were found to be better catalysts in comparison
to the other copper salts investigated.

To compare the efficiency of N-iodo-N-potassio-p-
toluenesulphonamide with chloramine-T and bro-

mamine-T as nitrene precursors for aziridination
reactions, their reactions with 4-methylstyrene were car-
ried out under similar conditions using CuCl as cata-
lyst. The results are presented in Table 3 and show that
N-iodo-N-potassio-p-toluenesulphonamide is a super-
ior nitrene source as compared to chloramine-T and
bromamine-T for the aziridination of alkenes. The
enhanced reactivity of N-iodo-N-potassio-p-toluene-
sulphonamide may be due to the weak bonding
between the nitrogen and the iodine which facilitates
the formation of a copper—nitrenoid complex. All these
reactions were associated with the formation of p-tolu-
enesulphonamide as a by-product along with the
aziridine and reactions conducted without the use of 5
A molecular sieves showed significant increase in p-
toluenesulphonamide formation.

In summary, the paper describes the use of N-iodo-N-
potassio-p-toluenesulphonamide (TsN-KI) as a conve-
nient nitrene precursor for copper catalyzed
aziridination of alkenes for the first time. The simple
and cost effective preparation of N-iodo-N-potassio-p-
toluenesulphonamide (TsN-KI) and better yields of
aziridines as compared to those obtained using chlo-
ramine-T and bromamine-T make this procedure useful
and attractive for aziridination of a variety of alkenes.
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Preparation of N-iodo-N-potassio-p-toluenesulphon-
amide: p-toluenesulphonamide (10 mmol) was dissolved
in KOH (20 mmol) in a minimum amount of water. The
resulting solution was treated with iodine (20 mmol) at
room temperature. Precipitated N-iodo-N-potassio-p-
toluenesulphonamide was filtered on a Buckner funnel
and recrystallized with water. N-Iodo-N-potassio-p-
toluenesulphonamide thus obtained was dried under vac-
uum at 100°C and could be stored in a dessicator over
calcium chloride for a long period without any decompo-
sition. {E. Viel. Fr. 1950, 957,036. (CA, 46:9599h)}.
Typical experimental procedure: To a stirred mixture of
CuCl (2.5 mg, 5 mol%) and 4-methylstyrene (295 mg, 2.5
mmol) in acetonitrile (5 ml) was added anhydrous N-
iodo-N-potassio-p-toluenesulphonamide (167 mg, 0.5
mmol) and powdered 5 A molecular sieves (100 mg)
under a nitrogen atmosphere at 25°C. Stirring was fur-
ther continued for 3 h followed by filtration on a Buchner
funnel. The reaction mixture was then passed through a
small silica gel column using ethyl acetate as eluent.
Evaporation of the solvent yielded an oil which was
purified by column chromatography (silica gel) using
hexane/ethyl acetate (4:1) as eluent. Evaporation of the
solvent yielded N-(p-tolylsulphonyl)-2-(p-methylphenyl)-
aziridine (yield 216 mg, 75%). Similarly other aziridines
were prepared.
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