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Abstract: N-Propynoyl (5R)-5-phenylmorpholin-2-one undergoes
nonregioselective cycloaddition with aromatic azides to furnish
mixtures of the corresponding triazoles, whereas N-propenoyl (5R)-
5-phenylmorpholin-2-one reacts to furnish the corresponding dia-
stereoisomerically pure aziridines in moderate to good yields, pre-
sumably via the intermediate triazolines.
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In previous studies we have reported the application of the
(5R)-5-phenylmorpholin-2-one template (1) to the synthe-
sis of enantiomerically pure a-amino acids and enan-
tiopure long-chain threo-2-amino-3-hydroxyesters using
diastereocontrolled 1,3-dipolar cycloaddition of their
azomethine ylid derivatives and alkylation chemistry on
the 3,4-dehydro derivatives.2

1,3-Dipolar cycloaddition reaction of azides with dipo-
larophiles has resulted in a number of novel triazole and
triazoline scaffolds which are useful for the creation of di-
verse chemical libraries.3 In this letter we report the ther-
mal 1,3-dipolar cycloaddition reactions of aromatic azides
onto unsaturated amide derivatives 2 and 3 of (5R)-5-
phenylmorpholin-2-one (1) and the unexpectedly ready
extrusion of nitrogen from the triazoline adducts derived
from 3.

Synthesis of N-propynoyl (5R)-5-phenyl-4-morpholin-2-
one (2) was readily achieved in 84% yield by condensa-
tion of 1 with propynoic acid using dicyclohexylcarbodi-
imide coupling and N-propenoyl (5R)-5-phenyl-4-
morpholin-2-one (3) was prepared using propenoyl chlo-
ride–Et3N in 78% yield (Scheme 1).4

In 3 the boat conformation of the heterocyclic ring, planar
arrangement around the amide group and axial disposition
of the C-5 phenyl substituent were demonstrated by single
crystal X-ray diffraction analysis5 and this disposition of
the amide system is in keeping with previous observations
(Figure 1).6

Figure 1 Single-crystal X-ray structure of propenamide 3
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N-Propynoyl (5R)-5-phenylmorpholin-2-one (2) under-
went ready 1,3-dipolar cycloaddition with a range of aro-
matic azides (prepared according to literature
procedures7) in toluene at reflux. TLC monitoring showed
that the morpholinone starting material was consumed
within two to four hours, to afford the corresponding tri-
azoles 4 in moderate to good yields as inseparable mix-
tures of regiosiomers in approximately equal proportions
in each instance (Table 1).

However, when the propenamide derivative 3 was sub-
jected to the same cycloaddition reactions the expected
triazolines were not isolated but, instead, the aziridines 5
resulting from subsequent extrusion of nitrogen were ob-
tained as single diastereoisomers in consistently good
yields.8 In all cases spectroscopic data were consistent
with the structures assigned and, in addition the relative
stereochemistry was assigned unambiguously by single
crystal X-ray crystallographic analysis of 5a (Figure 2).5

Such extrusion of nitrogen from triazolines has been ob-
served previously, but the facility with which it occurs in
this simple triazoline system was not expected, as it usu-
ally requires Brønsted acid or transition metal catalysis or
specific structural features in the substrate.9

The diastereocontrol is presumably a consequence of the
axial phenyl substituent at C-5 of the morpholin-2-one
ring and the hindered rotation around the amide bond.

Figure 2 Single-crystal X-ray structure of aziridine adduct 5a

As we were never able to isolate any triazolines arising
from initial 1,3-dipolar cycloaddition with 3, an alterna-
tive pathway involving diastereocontrolled Michael-type
addition followed by elimination of nitrogen cannot be
ruled out. For the same reason no conclusions can be
drawn about any regiocontrol in the 1,3-dipolar cycload-
dition if the triazolines 5 are intermediates. Nevertheless,
the ease of isolation of the aziridines and the complete di-
astereocontrol in their formation is remarkable and un-
foreseen, permitting a synthetically useful means of
generating sophisticated molecular architectures.
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4-ClC6H4 4e 68 5e 77

4-BrC6H4 4f 50 5f 75
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3-BrC6H4 4h 62 5h 73

4-O2NC6H4 4i 44 5i 66
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