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Jacques Eustache*

Laboratoire de Synthe`se Organique et de Chimie Microbienne - CNRS UPRESA 7015,
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ABSTRACT

Stereoselective preparation of a new arabinose-derived aziridine and functionalization of the corresponding N-BH3 complex are described.
Regio- and stereoselective aspects are discussed.

In the course of a project aimed at identifying inhibitors of
mycobacterial arabinosyltransferases, we needed to prepare
a series of bicyclic sugar-derived aziridines (1; Figure 1).

Although simple 1-azabicyclo[3.1.0] octanes are known,3a

few nonsubstituted sugar-derived aziridines (2, R ) H) have
been found1 and, to the best of our knowledge, only two
examples of substituted analogues (2, R *H) have been

reported.2 The key step in the synthesis of the latter
compounds was an intramolecular 1,3-dipolar cycloaddition
of δ-azidoalkenes. This reaction, however, is not general3

and may lead to imines or diazo compounds besides (or
instead of) the desired aziridines. In addition, the use of 1,3-
dipolar cycloadditions for the preparation ofeachmember
of a series of functionalized aziridines, as required in a
medicinal chemistry program, would obviously be cumber-
some.

Vedejs and Kendall’s recent report on the functionalization
of simple aziridine-BH3 complexes by sequential deproto-
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Figure 1. Sugar-derived bicyclic aziridines.
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nation and quenching with electrophiles4 suggested an
alternative strategy (Scheme 1). In this approach, a common

nonsubstituted aziridine is converted to the desired analogues
in one step. We report here the facile preparation of the new
aziridine 5 and its functionalization via the corresponding
borane complex.

Thus, the known primary amine35 was treated with freshly
prepared triflic azide in the presence of DMAP, to afford
the unstable azide4,6 which was directly converted to a single
bicyclic aziridine (5) in 55% yield (two steps) upon warming
to 40°C. The 2Rconfiguration in5 was established by nOe
measurements and by chemical correlation: hydrogenolysis
of the aziridine ring in5 and removal of the benzyl groups
afforded pyrrolidine10, whose NMR data were identical with
those previously described.7 Treatment of5 with borane in
THF gave complex6 in 90% yield.

Functionalization of6 was then examined (see Table 1).
Whereas deprotonation/quenching with D2O was sluggish
in THF, switching to cumene and using (-)-sparteine as a
lithium chelating agent afforded a high yield of deuterated
aziridine-BH3 complexes7aand8a in a 1:1 ratio. The poor
regioselectivity was surprising in light of earlier results4 but
was expected to improve for bulkier electrophiles. Accord-
ingly, trapping of lithiated6 with Bu3SnCl gave a 50% yield
of the 1Sand 2Rstannylated aziridine-BH3 complexes7b
and8b in a 5:1 ratio. This expected stereoselectivity is the
result of a lithiation stepsynto the N-B bond followed by
electrophilic attack with retention of configuration, in line
with Vedejs’s results.

Phosphorylation was examined next: using P(O)(OEt)2Cl
or P(OEt)2Cl, the samenoncomplexed1S phosphonate7c
was obtained in modest yield.8 In the experiment using
P(OEt)2Cl, a spontaneous oxidation obviously takes place
during the workup and/or purification steps.

Thus, the above studies show that functionalization of
sugar-derived aziridine-borane complexes can be effected
by deprotonation followed by quenching with electrophiles.
The reaction appears to be both regio- and stereoselective,
and although the (nonoptimized) yields are modest in some
cases, the approach is competitive in terms of versatility and
should allow a ready access to various classes of substituted
sugar-derived aziridines.
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Scheme 1a

a Legend: (i) TfN3, DMAP, CH3CN, 20°C, 30 min; (ii) 3 h, 40
°C; (iii) BH3-THF, 0°C, 30 min; (iv), sBuLi (4 equiv), (-)-sparteine
(4 equiv), cumene,-78 °C, 4 h, then electrophile, 30 min,-78 to
20 °C (electrophile: (a) D2O, E) D; (b) Bu3SnCl, E) SnBu3; (c)
P(O)(OEt)2Cl or P(OEt)2Cl, E ) P(O)(OEt)2); (v) H2 (P ) 5 bar),
Pd(OH)2/C 10%, AcOEt; (vi) H2 (P ) 50 bar), Pd (OH)2/C 10%,
iPrOH.

Table 1. Functionalization of Aziridine-BH3 Complex6

solvent electrophile 7:8 yield (%)

THF D2O 1:0 10
cumene D2O 1:1 80
cumene Bu3SnCl 5:1 50
cumene P(O)(OEt)2Cl 1:0 15
cumene P(OEt)2Cl 1:0 20
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