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a b s t r a c t

A convenient one-step method for the synthesis of novel dihydrooxazine and oxazoline based sugar
hybrids is reported starting from the readily accessible sugar azides and aldehydes. We have used Aubé’s
protocol to achieve this transformation. The resulting glycoconjugates could be used to increase the
diversity on the sugar backbone and may find applications as potential glycomimetics and in drug
discovery.
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Construction of sugar-based hybrids with biologically interest-
ing scaffolds is an attractive area of research due to their wide-
spread applications, especially in the area of drug discovery.1

Recently, we have reported the synthesis of sugar-lactam conju-
gates using the Aubé reaction conditions starting from readily
accessible sugar azides and cyclic ketones (Scheme 1).2 Replacing
cyclic ketones with aromatic aldehydes under the Aubé reaction
conditions resulted in dihydrooxazine or oxazoline-based sugar
hybrids in good to moderate yields. This observation is in line with
Aube’s group reports for the synthesis of dihydrooxazines/oxazo-
lines using azido alcohols.3 The oxazoline and dihydrooxazine het-
erocycles appear in numerous biologically active compounds
which include natural products and synthetic drugs.4,5 These com-
pounds are also valuable synthetic intermediates6 and they are of-
ten used as protecting groups.7 Combining these important classes
of compounds with sugars is always interesting and rewarding.
The scope of the method with various substrates was tested and
the results are disclosed in this Letter.

Initially, we have chosen readily accessible sugar azide 18 to
check the feasibility of the planned synthesis. The reaction was car-
ried out with benzaldehyde in the presence of BF3�Et2O in dichloro-
ll rights reserved.
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methane solvent to furnish the dihydrooxazine-based glucose
hybrid 2 in 59% isolated yield.9 Compound 2 was characterized
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Scheme 1. Strategy to access proposed sugar hybrids.
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Figure 1. Products obtained from the reactions of 1 with various aldehydes.
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Scheme 3. Synthesis of oxazoline-based sugar hybrids.
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using the spectral data (1H, 13C NMR, HRMS, and IR). Having this
protocol in hand, azide 1 was reacted with different aromatic alde-
hydes and the results are outlined in Figure 1. Reaction of dichlo-
robenzaldehyde, p-hydroxy benzaldehyde, and p-phenyl
benzaldeyhde with the sugar azide 1 under the same conditions
furnished the desired products 3, 4, and 5 in good yields, respec-
tively. Pharmaceutically important m-trifluoromethyl phenyl con-
taining sugar hybrid 6 was also produced in 46% yield using the
corresponding aldehyde.10 In the case of heteroaryl aldehydes,
products 7 and 8 were isolated in low yields compared to the aro-
matic ones.

By choosing the best among the examples, 3,5-dichlorobenzal-
dehyde was reacted with a variety of sugar azides prepared in
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Scheme 2. Synthesis of dihydrooxazine based hybrids.
our lab. All four sugar azides 9–1211 with embedded azido alcohol
functions smoothly reacted under the same conditions to produce
the desired products 13–16 in good yields (Scheme 2).12 It is inter-
esting to note that the protection of free hydroxyl groups is not re-
quired for the present method.

To amplify the scope of this method, we have attempted the
reactions with 1,2-azido alcohol embedded sugar azides to pro-
duce oxazoline-based sugar hybrids. Sugar azide 17 prepared from
D-glucose was treated with a variety of aldehydes and the results
are shown in Scheme 3. The benzaldehyde and all other substi-
tuted benzaldehydes gave the corresponding products 18–23 in
yields ranging from 40% to 70%.12 However, when we attempted
the reaction with cyclohexylaldehyde, product 24 was formed in
poor yield (21%). In all oxazoline cases, the best yields are obtained
at low temperatures.

In short, we have developed an access to novel sugar hybrids
based on dihydrooxazine and oxazoline frameworks starting from
the readily available sugar azides using Lewis acid (BF3�Et2O) med-
iated conditions. These compounds can be useful as such or may be
used for further manipulations to increase the diversity of the su-
gar framework.
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