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Synthesis of Enantiopure Substituted Aziri
N-Bromocyclization and Nucleophile-Mediated Regioselective Opening
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Abstract: Enanuopurc (B-substituted aziridines were prepared from (S)-phenylglycinol through a key
N-bromocyclization of an unsaturated iminoether. A total control of the regioselectivity was observed during

1 a3 s irids rari onhilac (Na" AN ErNH AMaa™nT )
the opening of these aziridines by various nucleophiles (N3°, H20, EtOH, Me2CulL.i).

© 1998 Elsevier Science Ltd. All rights reserved.

Current interest in enantiopure aziridines! stems from their ability to undergo highly regio and
stereoselective ring opening reactions.2 This property has resulted in the symhesis of complex molecules.?
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Moreover, number of pO[enl DlOlOgchUly active LOITlpOLlﬂClS bear an aziridine m01ety 4

azir 1dmes 7 by various nucleopht]eq

The N-cyano oxazolidines 2 and 3 were prepared from (S)-phenylglycinol 1 in a one-pot reaction. This
cyclization involved this B-aminoalcohol, an o,B-unsaturated aldehyde and cyanogen bromide eventually leading
to oxazolidines 2 and 3 (5:95 respective ratio). The diastereomeric oxazolidines 2 and 3 were separated by
column chromatography, and their structures were established unambiguously by 'H NOE experiments.
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Scheme 1: (a) (E) O=CH-CH=CH-R, CH;Cly, rt; (b) BrCN, CH3Clp, NaHCO3, H20 (R=Ph: 51% two steps, R=n-Pr:
60% two steps).
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(de>98%). Bicyclic bromides S were then transformed into aziridines 7 following a two-step sequence:
u) acidic hvdroly<|< of the lmmoet_her m Lety, leading to ureide 6, and (ii) deprotonation of the urea by NaH
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Scheme 2: (a) MeONa, MeOH, rt; (b) NBS, CH,Cl> noc
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The stereochemical outcome of this cyclization is in accordance with our previous work in this field’

about halocarbamation of N-Boc-alkenyl oxazolidines. As shown in the

following Table, aziridines 7 were treated with different nucleophiles. &)
The amening nf tha thras mamhared ring wage antiralyy ragincalantiva anAd

i 11 \J[Jbllllls U]. LI vy LIvliiuei v 11115 wan blllllbl.y lelU)ClCLLlVC 1 \\
vielded 2-imidazolidinonas R a miclennhilic attark an the aziridine

JJ\/AUVU dae ARAAANBRALNTLANSGLAINV MWD AS 4 “ llu\vl\f\}ylull\v ALiidwin /il LiiN CALLE INALLIN.

carbon adjacent to the oxazolidine moiety would have resulted in the N\

formation of a 6-membered ring which was not detected in the crude ﬁ
mixtures by 'H NMR.5% AMI1 Calculations® give the optimized & o Q

geomeltry (sce the opposite Figure) of tricyclic compound 7 (R = Ph) \;‘(\ w )_\
which clearly indicates that this regioselectivity was not dictated by steric \&3 r )J'J
constraints. Most likely, the electroattracting effect of the oxazolidine \

moiety deactivates the proximal aziridine carbon towards nucleophilic
attacks. Similar results have already been reported in the case of epoxides and bridged bromonium ions linked

to oxazolidines.”

N R reagents and conditions Nu vyield %
u
[ '/O\)S/l\ Ph Me,CuLi, THF, 0° Me 62
D N R [ N : R Ph FtOH NH.Cl1 reflux QFt a8
i N/ rn NH X ia LTI Ry ANTL4NCdy IVLIUA 70
Ve r Ph NaNs, EIOH, NH,CL, reflux N3 90
o _ o . Ph HQO/THF:I/I,NH4C1, reflux OH 63
' © n-Pr NaN,, EtOH, NH,C], reflux N3 94

In conclusion, this methodology allows the stereocontrolled formation of three contiguous chiral centers
on an imidazolidinone core fused to an oxazolidine moiety. Since imidazolidinones as well as oxazolidines have
been widely used as chiral auxiliaries,”-10 our attention is now focused on the use of the new chiral heterocycles
reported here in asymmetric synthesis.
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