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Abstract: A new and efficient variation of the Robinson-Gabriel
oxazole synthesis is described. Oxazoles were prepared by cyclode-
hydration of 2-acylamino carbonyl compounds with Burgess re-
agent under monomode microwave irradiation. 
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The  cyclodehydration  of  2-acylamino  ketones  (1,  R3
π H), known as the Robinson-Gabriel reaction,1 is one of
the oldest and most widely used syntheses of 2,5-disubsti-
tuted and 2,4,5-trisubstituted oxazoles 2, Scheme 1. Clas-
sically, this transformation is carried out with relatively
harsh dehydrating agents including concentrated H2SO4,
polyphosphoric acid, P2O5, SOCl2, POCl3 and anhydrous
HF.2 Recent synthetic efforts towards oxazole-containing
natural products have prompted interest in milder dehy-
dration conditions, which offer broader functional group
compatibility.3 2-Monosubstituted and 2,4-disubstituted
oxazoles are generally inaccessible by the Robinson-Gab-
riel method owing to the sensitivity of 2-acylamino alde-
hydes (1, R3 = H) to oxidative and dehydrating
conditions.4 As a partial solution to these limitations ox-
azoles may be synthesized by mild cyclodehydration of 2-
acylamino alcohols 3 with Burgess reagent 55,6 followed
by oxidative aromatization of the oxazolines 4. This ap-
proach is restricted by the lack of efficient, general meth-
ods for the oxidation step7 but is useful for the synthesis
of 4-carboxyoxazoles.8 To date, there are no reports of the
use of Burgess reagent to directly effect the cyclodehydra-
tion of 2-acylamino carbonyl compounds 1.

Scheme 1

We provide herein a preliminary account of a novel vari-
ation of the Robinson-Gabriel reaction, which utilizes
Burgess reagent 5 as a mild dehydrating agent under
monomode microwave conditions.

A selection of 2-acylamino carbonyl compounds 1a-h
(Scheme 2 and Table 1) was prepared. 1a,b were synthe-
sized by acylation of 2-aminoacetophenone hydrochloride
with acetic or benzoic anhydride.9 1c-h were synthesized
by oxidation of the 2-acylamino alcohols 3c-h using either
catalytic TPAP/NMO10 or catalytic TEMPO/sodium hy-
pochlorite in a biphasic system.11,12 These reactions were
not optimized.

Scheme 2

Initially, the compounds 1a-h (20 mg) were treated with
Burgess reagent 5 (2.0 eq.) in THF (1 ml) at reflux for 2 h.
The reactions were conducted in parallel and care was tak-
en to use Burgess reagent from a single batch.13 Following
a methanol quench, LC-MS showed in each case clean
conversion to the oxazole. However, the apparent reaction
rates varied considerably (Table 1). In particular, cyclode-
hydration of 1b,d and the valylthreonine derivative 1f
were sluggish. Decomposition of the 2-acylamino alde-
hydes 1g,h under LC conditions prevented an accurate
measure of their conversion to oxazoles 2g,h but in both
cases the major LC peak after 2 h reaction time corre-
sponded to the oxazole.

The use of flash-heating by microwave irradiation to pro-
mote the rate of reactions has received considerable atten-
tion of late.14 We recently reported the cyclodehydration
of 1,2-diacylhydrazines to 1,3,4-oxadiazoles using Bur-
gess reagent under microwave irradiation.15 In an attempt
to increase the rate of cyclodehydration of the 2-acylami-
no carbonyl compounds 1a-h, the above reactions were
repeated under microwave conditions: the reactions were
carried out in a sealed vessel under monomode microwave
irradiation (continuous irradiation at 2450 MHz) in a La-
bwell Microwell 10 apparatus. Generally, complete con-
version of the 2-acylamino carbonyl compounds 1a-h to
the oxazoles 2a-h was achieved within several minutes. In
some cases it was necessary to apply two cycles of micro-
wave irradiation and to add additional Burgess reagent be-
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tween the cycles. When TLC and LC-MS analysis
indicated the absence of starting material, the crude reac-
tion mixtures were passed through a short column of silica
gel to remove the polar degradation products of Burgess
reagent. Examples of 2-, 2,5- and 2,4,5-substituted ox-
azoles were synthesized. This procedure is very conve-
nient to carry out, avoids tedious work up and
purification, and rapidly provides high yields of ox-
azoles.16,17 Polyethylene glycol-supported Burgess
reagent13,15 was also used successfully in several cases,
however, a moderate reduction in yield was observed. De-
tails of the microwave conditions and yields are reported
in Table 1.

The high yielding synthesis of the 2-monosubstituted ox-
azoles 1g,h from the parent 2-acylamino alcohols 3g,h by
catalytic TEMPO oxidation followed by cyclodehydra-
tion with Burgess reagent is particularly noteworthy. This
represents a synthetically useful extension of the scope of
the Robinson-Gabriel process to include the hitherto prob-
lematic 2-acylamino aldehydes.4

In summary, we have devised an efficient and experimen-
tally convenient variation of the classical Robinson-Gab-
riel reaction. Cyclodehydration of 2-acylamino carbonyl
compounds with Burgess reagent proceeds rapidly and
cleanly under monomode microwave conditions. This
new method compares favourably with activated triphe-
nylphosphine-based cyclodehydration procedures3 and
avoids the sometimes troublesome removal of the triphe-
nylphosphine oxide byproduct. Our method would be par-
ticularly suitable for high- throughput synthetic
procedures. The broader scope of this procedure is cur-
rently under investigation.
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