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Abstract: Aziridination of alkenes proceeds successfully using Chloramine-T (N-
(‘hlnrn-N-:nd1n-n—rnhmnem||f'nnam|r'|(-“i When anhvdrous Chloramine-T was added to an
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acetonitrile solution of alkenes in the presence of various CuCl catalysts and MS-5A, the
corresponding aziridines were obtained in moderate to good yields.
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been widely used in organic synthesis, ...ct..l—ca.alyzed nitrogen atom transfer reactions have not been
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which is prepared from PhIO using TsNH,,” as a nitrogen source.
Chloramine-T is a well-known, commerciaiiy available oxidant,” but it is rarely used as a nitrogen source.
Known examples of synthetic applications of Chloramine-T include aminohydroxylations and
:clmjnoch::\lcoge:rmtion7 of alkenes, and allylic amination via selenium diimide intermediate.® We believed that
Chloramine-T could also serve as a nitrogen source in the aziridination of alkenes (eq 1). This paper reports
the results of some experiments in this area.
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nitially reacted directly with trans-B-methylstyrene at room temperature in acetonitrile,
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was successfully aziridinated. The resuits of control experiments are shown in Table 1. When 3 equivalents
of trans--methylstyrene were treated with anhydrous Chloramine-T in the presence of 5 mol% CuCl in
acetonitrile for 3 h at 25 °C, the aziridination of trans-B-methylstyrene proceeded stereospecifically to give the
trans-aziridine isomer of 1 (32 %, run 2).9 The presence of 5A powdered molecular sieves (MS-5A) in the
reaction mixture increased the yield of 1 to 64% (run 3).lO Increasing the amount of catalyst to 10 mol% had
no significant effect on improving the yield of the aziridine (run 4). A variety of Cu(I) and Cu(Il) salts were
tested as the catalyst (runs 5-9), all of which proved to be less effective than CuCl. The use of other solvents
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such as benzene, CH,Cl,, THF and methanol under typical conditions did not give an aziridination product
Consequently, CuCI/MS-5A/CH,CN was found to be the most suitable catalyst system for this reaction.

Chloramine-T (1eq) Tls
JRpT. | ~a8 "\
/\/Me UU'(..dldly§l, MQ‘D"\ N Me
Ph MeCN, 25 °C, 3 h /LX/
2ed Ph 1
(trans only)
run cat. (mol%)® additive yield (%)°
1 - - 0
2 CuCl (5) - 32
3 CuCl (5) MS-5A 649
4 CuCl (10) MS-5A 60
5 Cu(CH;CN)4PF (5) MS-5A 55
6 (CuOTH),-CeHe (5) MS-5A 39
7 CuCl, (5) MS-5A 56
8 Cu(OTH), (5) MS-5A 49
9 Cu(acac); (5) MS-5A 40

2 50 mg. b Based on Chloramine-T. ¢ 'H-NMR yield. 41solated yield.

A variety of alkenes were examined for this copper-catalyzed aziridination using Chloramine-T. The
results are summnarized in Table 2. When o-methylstyrene and 1,2-dihydronaphthalene were employed, good
yields of the corresponding aziridines (75 and 67%, respectively) were obtained (run 2, 3). In contrast,
styrene gave only a modest yield of aziridination product (run 4) without any polymerized. An electron-rich
alkene, such as p-methoxystyrene, showed the same reactivity toward Chloramine-T, but p-nitrostyrene was
less reactive than styrene (run 5, 6). These results suggest that disubstituted alkenes are good substrates for

he reaction. The aziridination of alkvl-s1
on S
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7). Allylic insertion by the metal nitrenoid is frequently thy
was formed in this reaction. As mentioned above, trans-aziridine was the sole product from trans-p-
methylstyrene. To better understand the stereospecificity of the present reaction, we also carried out the
aziridination of cis-B-methylstyrene. In contrast to the trans counterpart, it afforded a 48:52 cis/trans ratio of
aziridines (run 9).ll

We also tested some Chloramine-T analogs. The aziridination of frans-B-methylstyrene using
Chloramine-B (2), which is not only inexpensive but also a Chloramine-T analog which contains no
substituent on the benzene ring, as a nitrogen source afforded the corresponding aziridine in 69% yield.
Compound 3, which is a p-nitro-substituted analog, also reacted albeit the yield was slightly lower (53%)
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Table 2. Copper-Catalyzed Aziridination of Alkenes.?
run substrate product yield (%)b
Ts
' PR

NTs 75

w
- -u
\ / e o
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3\
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4 PR Ph/<r 'S 31 ¢
NTs
x
5 33
MeO MeO
A P APTS
6 | | 18
O,N" 0N

AN AN
Ts
N N 40°
9 Y A,
© P “Me

2 Conditions : CuCl (5 mol% based on Chloramine-T for runs 1, 2, 3 and 7, or 10 mol%
for runs 4, 5, 6, 8 and 9), substrate (2.5 mmol), MS-5A (50 mg), Chloramine-T (0.5
mmol), 25 °C, 3 h. ® 'H-NMR yield. ®Isolated yield. ¢ Cis/trans = 48/52

~ 9 c = 9 c
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2 3

Chloramine-T and its analogs can be used as nitrogen transfer reagents for the catalytic aziridination of alkenes
. Lo 3 o ccomale ool Lo clilo oo mdl e A conenlk fre commen S0 ilon matoleints oo wuall o
Copper catalysts were found to work well for this reaction. A search for more efiective catalysts as well as

scope and limitation is in progress.
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The commercially available Chloramine-T trihydrate was dried at 90 °C under vacuum (see ref. 8).

A typical experimental procedure is as follows (Table 1, run 3). To a solution of CuCl (0.025 mmol) and
trans-B-methylstyrene (2.5 mmol) in acetonitrile (5 mL) was added anhydrous Chloramine-T (0.5 mmol)
and 5A powdered molecular sieves (MS-5A, 50 mg). The solution was stirred at 25 °C for 3 h under an

atmosphere of nitrogen. The reaction mixture was then passed through a 3-cm plug of silica gel with
CH The wnlvent wace remnved in uvarun ta oive an o1l which wac nnrified hv flach colimn
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chromatography.

This phenomena is also observed in Evans’ copper catalyzed aziridination by Phi=N
the stereospecificity is highly dependent on the copper catalyst employed (see ref. 2b).
pursuing this problem.



