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The reaction of telluronium allylides with alkylimines, gen-
erated in situ from a-amidoalkyl sulfones, affords cis-alkylviny-
larizidines with good stereoselectivity in good yields. However,
the same ylides react with N-aryl imines to provide trans-
vinylaziridines.

Vinylaziridines have proven to be very useful building blocks in
organic synthesis1 and are important subunits in a number of
biologically active compounds.2 The development of synthetic
protocols for direct preparation of vinylazirdines from readily
available materials is specially attractive. Carbene3 or nitrene3i,4

approaches are generally recognized as the most efficient methods
for the preparation of aziridines, but generally they are less
effective for vinyl-type aziridines due to the difficulty associated
with the regioselectivity control. Ylide aziridination provides a
facile way as it involves the regioselective construction of
vinylaziridine unit with a concomitant formation of a carbon–
carbon bond. Of the synthetic methods via ylide routes, the reaction
between allylic ylide and imines proved to be one of the most
convenient methods. Dai and Hou found that sulfur allylides could
react with N-tosyl arylimines under phase-transfer conditions to
give aziridines.5 Later on, they described that the stereoselectivity
of the reaction of N-diphenylphosphinoyl arylimines with allylic
sulfur ylides could be controlled by the choice of both reaction
conditions and ylides.6 Aggarwal et al. reported that silylated sulfur
allylide could react with N-SES phenylimine to afford trans-
phenylvinylarizidine.7 Unlike the arylimines activated by tosyl or
diphenylphosphinoyl, N-phenylaldimine is less active and no
arizidine was detected when it was treated with dimethyl sulfur
silylated allylide probably due to ylide rearrangement (Scheme 1).8
Furthermore, few reports appeared in literature on the reaction of
allylic ylide with aliphatic imines but tert-butyl N-tosyl imine. In a
previous study on ylide chemistry,9 we reported that sulfur and
telluronium allylides10 were good reagents for the preparation of
vinylcyclopropanes and vinylepoxides. Considering that allylic
telluronium ylide is more reactive and less prone to rearrangement
than the corresponding sulfur ylide,9c,9h,11 we tried the aziridination
of telluronium allylide with less active imines and found that this
reaction proceeded well to give the desired aziridines with high
stereoselectivity. Moreover, we also found that a variety of N-Boc
alkylimines with different structures, prepared in situ from
compound 4,12 are good substrates when telluronium allylides were

used. In this communication, we wish to report the preliminary
results.

Telluronium salt 1a, after deprotonation by LDA, reacted with N-
phenylimine 2a at 278 °C to afford the corresponding aziridine
with high trans-selectivity in 29% yield. Further study showed that
the yield of this arizidination was dependant on the reaction
conditions. As shown in Table 1, no aziridine was detected when
either KOBut or KHMDS was employed as the base in THF
(Entries 2 and 4). The yield was improved to moderate when
NaHMDS or NaHMDS/LiBr was used as base instead of LDA
(Entries 1, 5–6). The best base, in our screened conditions, was
LiHDMS. In this case, the desired product was obtained in 66%
yield. Solvents also influenced strongly the yields (Entries 7–11). In
THF or toluene, the addition of 3 equivalents of HMPA increased
the yields from moderate to high. In our screened conditions,
interestingly, all of the solvents and the bases gave high
stereoselectivity.13

(1)

To determine the generality of this reaction, a variety of aromatic
N-phenylaldimines with different structures were evaluated under
the optimal conditions. As shown in Table 2, all the aromatic N-
phenylaldimines were good substrates to afford the desired
products in moderate to high yields. In all cases, excellent trans-
selectivity was observed. Allylic telluronium salt 1b also worked to
give the vinylaziridine but both the yield and selectivity decreased
slightly (Table 2, Entry 7).

Usually, aliphatic imines are regarded as less active than
aromatic imines. They are easily to be isomerized into enamine
under the reaction conditions (eqn. (2)) and a few alkylimines but
tert-butyl N-tosylimine was applied to the ylide aziridination.

By a one-pot strategy, we are pleased to find that telluronium
allylide 1aA could react with N-Boc-aliphatic imines, produced in
situ from compound 4,12 to afford cis–N-Boc-aziridines in good
yields with good stereoselectivity (Scheme 2).13 As shown in Table
2, several N-Boc imines with linear or branched alkyl substituents

† Electronic supplementary information (ESI) available: experimental
section. See http://www.rsc.org/suppdata/cc/b4/b400464g/

Scheme 1

Table 1 The effects of reaction conditions on the aziridination of
telluronium salt 1a with imine 2aa

Entry Solvent Base Yield (%)b trans : cisc

1 THF LDA 29 98/2
2 THF KOBut 0 —
3 THF LiTMP 36 98/2
4 THF KHMDS 0 —
5 THF NaHMDS 55 97/3
6 THF NaHMDS/LiBr 62 97/3
7 THF LiHMDS 66 98/2
8 DME LiHMDS 30 98/2
9 Toluene LiHMDS 62 98/2

10 THF/HMPAd LiHMDS 84 98/2
11 Toluene/HMPAd LiHMDS 82 97/3
a Reaction was carried out at 278 °C, 2a/1a/base = 1/1.4/1.4. b Isolated
yield based on 2a. c Determined by 1H NMR. d 3 equivalents of HMPA
used.
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worked well (Entries 8–10). And thus, this strategy extended the
substrate scope of ylide aziridination greatly.

(2)

In summary, we demonstrated that telluronium allylides could
react with N-phenylarylimines without activating agents to afford
aryl-substituted vinylaziridines with high trans-selectivity, com-
plementary to the selectivity in the similar azirination of sulfur
ylide in the presence of Lewis acid.6c Noticeably, we also
developed a one-pot strategy for the highly stereoselective
synthesis of alkyl-substituted N-Boc-cis-vinylaziridines.14 This
method provides a facile way for the preparation of vinylaziridines.
The mild conditions and the readily available starting materials,
together with the synthetic useful vinylaziridines, make this method
potentially useful in organic synthesis.
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Table 2 Stereoselective synthesis of aziridinesa

Entry R R2 R3 Yield (%)b trans/cisc

1d TMS Ph Ph 84 98/2
2 TMS p-MeC6H Ph 70 99/1
3 TMS p-MeOC6H4 Ph 52 96/4
4 TMS o-MeOC6H4 Ph 71 99/1
5 TMS p-ClC6H4 Ph 83 98/2
6d TMS p-CF3C6H4 Ph 64 98/2
7 H Ph Ph 37 80/20
8e TMS (CH3)2CH Boc 77f 9/91
9e TMS Cy Boc 71f 7/93

10e TMS n-Bu Boc 50f 14/86
a Reaction were carried out at 278 °C, 2a/1a/base = 1/1.4/1.4 and 3
equivalents of HMPA used. b Isolated yields based on imines. c Determined
by 1H NMR. d In THF at 278 °C. e In THF at 278 °C and NaHMDS as the
base. f Isolated yields based on N-Boc imines.
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