
Tetrahedron Letters 46 (2005) 4031–4034

Tetrahedron
Letters
Rhodium perfluorobutyramide (Rh2(pfm)4): a synthetically
useful catalyst for olefin aziridinations

Gregg F. Keaney and John L. Wood*

Sterling Chemistry Laboratory, Department of Chemistry, Yale University, New Haven, CT 06520-8107, USA

Received 22 March 2005; revised 1 April 2005; accepted 6 April 2005

Available online 20 April 2005
Abstract—Rhodium perfluorobutyramide (Rh2(pfm)4) has been shown to catalyze the conversion of olefins to trichloroethoxy-
sulfonyl, nosyl, and tosyl aziridines. Advantages of this aziridination procedure include the microwave-assisted preparation of
the catalyst and the practical use of the alkene substrate as the limiting reagent.
� 2005 Elsevier Ltd. All rights reserved.
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(53% yield)

Scheme 2. Preparation of rhodium perfluorobutyramide.
Recent developments in the transition metal mediated
aziridination of olefins (Cu,1,2 Rh,3 Mn,4 Ru,5 etc.) have
resulted in an increased use of aziridines as intermedi-
ates in total syntheses.6 In the course of ongoing syn-
thetic studies directed toward (+)-kalihinol A (3), we
envisioned the aziridine moiety in intermediate 2 as a
key precursor to the tertiary isonitrile found in 3. Our
choice of the specific aziridine variant was inspired by
Du Bois� recent successes transferring trichloro-
ethylsulfamate ester (4) using rhodium trifluoroaceta-
mide (Rh2(tfacam)4) as the catalyst.7 Although we
were indeed able to implement Du Bois� protocol,
Rh2(tfacam)4 proved both tedious to prepare and diffi-
cult to isolate in high purity.8 As an alternative to
Rh2(tfacam)4, we explored the use of rhodium perflu-
orobutyramide (Rh2(pfm)4), an electronically similar
catalyst that had heretofore not been explored for azir-
idination reactions.9 We were thus pleased to find that
exposure of olefin 1 to the Du Bois aziridination condi-
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Scheme 1. Trichloroethoxysulfonyl aziridination toward (+)-kalihinol A.
tions using Rh2(pfm)4 as the catalyst led to the diaste-
reoselective formation of the desired trichloro-
ethoxysulfonyl aziridine 2 in good yield (Scheme 1).10

Rh2(pfm)4 was initially prepared by a somewhat labori-
ous procedure that involved refluxing rhodium acetate
and perfluorobutyramide in chlorobenzene for 60 h
under a Soxhlet extraction apparatus.8a In search of
a more direct method, we eventually found that
Rh2(pfm)4 could be readily prepared in substantially less
time by conducting this reaction under microwave irra-
diation in a sealed vial (Scheme 2).11
; Trichloroethoxysulfonyl; Rhodium perfluorobutyramide.
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Table 1. Aziridinations using rhodium perfluorobutyramide catalysta

Rh2(pfm)4 (1 mol%)
Sulfonamide/Sulfamate Ester

PhI(OAc)2, MgO

C6H6, 10 hrs, 5oC

R2

R1 H

R3 N

R1 H
R2 R3

SO O
R4

Entry Substrate Yield (%)

Trichloroethoxysulfonylb Nosylc Tosyld

1 87(73)e 79 73

2

Br

71 71 64

3 58 58 47

4 60 42 54

5 80 46 48

6 72 44 44

7 55 32 37(75)f

8 76 31 54

a Reactions were run using 1.0 equiv olefin, 1.1 equiv sulfonamide/sulfamate ester, 1.3 equiv PhI(OAc)2, 2.3 equiv MgO, and 0.01 equiv Rh2(pfm)4 at

0.5 M [olefin] in C6H6 unless otherwise specified.
b R4 = OCH2CCl3.
c R4 = Ar-p-NO2.
d R4 = Ar-p-CH3.
e Yield when crude Rh2(pfm)4 was used.
f Yield when 5.0 equiv olefin were used.
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Having developed an improved method for preparing
Rh2(pfm)4, we next examined its generality as an aziri-
dination catalyst. In the event, we found Rh2(pfm)4 to
be effective at promoting the conversion of several ole-
fins to their corresponding trichloroethoxysulfonyl azir-
idines in 55–87% yield (Table 1).12 As illustrated, the
substrates included conjugated olefins (entries 1–4) as
well as endocyclic (entry 5) and acyclic (entries 6–8)
isolated olefins. In addition, this catalyst was also
shown to be effective for conducting nosyl (para-
nitrobenzenesulfonyl) and tosyl (para-toluenesulfonyl)
aziridinations in 31–79% and 37–73% yields, respec-
tively.13–15

In summary, we have developed an improved, micro-
wave-assisted method for the preparation of rhodium
perfluorobutyramide (Rh2(pfm)4) and have demon-
strated the effectiveness of this catalyst in trichloro-
ethoxysulfonyl, nosyl, and tosyl aziridination
processes. This aziridination protocol is operationally
simple and practical due to the in situ generation of
the iminoiodinane ylide, the low catalyst requirement
(1 mol%), and, most notably, the use of the olefinic sub-
strate as the limiting reagent.
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