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Abstract—An improved method for the synthesis of N-aryl, N-heteroarylbenzoxazolinones and their 4-aza analogues is described.
The process involves the Diels–Alder cycloaddition of benzoxazinic or pyridoxazinic dienic systems with dienophiles as a key step.
� 2004 Elsevier Ltd. All rights reserved.
The benzoxazolinone moiety is present in a considerable
number of derivatives exhibiting various biological
activities.1 The nitrogen atom generally bears substi-
tuted linear or branched alkyl chains. On the other
hand, N-arylbenzoxazolinones are rarely reported in
the literature. In fact, their synthesis from appropriate
hydroxydiarylamines2 or by aromatic nucleophilic sub-
stitutions3 is quite easy but not versatile enough nor sat-
isfactory in terms of molecular diversity. Furthermore,
the preparation of such aza analogues as 3-aryloxaz-
olo[4,5-b]pyridine-2(3H)-ones, obtained by a 1,3-dipolar
cycloaddition reaction of pyridine N-oxides with aryliso-
cyanates, gives very poor yields.4

In the course of a work devoted to the synthesis of com-
plex heteropolycyclic derivatives with potential biologi-
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Scheme 1.
cal activity, we used a Diels–Alder reaction involving
dienic systems 7 and 8 as a key step. These derivatives,
which possess a benzoxazinic or pyridoxazinic subunit,
were easily obtained in high yield via palladium-cata-
lysed cross-coupling reactions from the corresponding
lactams.5

We think that 7 and 8, depending on which N-protecting
carbamate is chosen, could constitute ideal precursors
for the direct synthesis of N-aryl, N-heteroarylbenzoxaz-
olinones and their 4-aza analogues via a Diels–Alder
reaction. Indeed, it was possible to observe first the
cycloadduct ring opening (spontaneously or in the pres-
ence of a base with an ultimate air oxidation step),
which led to the formation of the N-aryl or N-hetero-
aryl ring. This was followed by the formation of the
oaddition.
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oxazolinone moiety via an intramolecular attack of the
carbamate by the phenolic leaving group (Scheme 1).
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Scheme 2. Synthesis of dienic systems: (a) n-BuLi, ClCOOPh, THF, �78�C;
LiCl, THF, reflux; (d) benzo[b]furylboronic acid, PdCl2(PPh3)2, Na2CO3 2M

Table 1. Synthesis of benzoxazolinones 9a,b and pyridoxazolinones 10a,b
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a After treatment by triethylamine in dichloromethane.
b Diels–Alder reaction performed in the presence of toluene.
c Isolated yields.
d All isolated compounds afforded satisfactory elemental analysis and spectr
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(b) LDA, ClP(O)(OPh)2, THF, �78�C; (c) vinyltributyltin, Pd(PPh3)4,
, THF, reflux.
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Products X Temp (�C) Time (h) Yield (%)c,d

9a–1 CH 95 3 85

10a–1 N 70 2 85

10a–1 N 20 96 85

9a–2 CH 70 1 90a,b

10a–2 N 70 1 70b

9b–1 CH 95 24 60

10b–1 N 95 5 41
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logues obtained can vary greatly. Taking a phenyl car-
bamate as the N-protecting group seemed to be the most
appropriate choice to reach our goal.

We prepared 3-substituted benzoxazines 7a,b and 3-sub-
stituted pyridoxazines 8a,b via Stille or Suzuki coupling
reactions following the synthetic approach we previ-
ously described5 (Scheme 2).

Vinylphosphates 5 and 6 were thus obtained in two steps
from commercially available lactams 1 and 2, respec-
tively, in 90% and 72% yields. These derivatives were
then engaged in palladium-catalysed cross-coupling
reactions following the conditions reported in Scheme 2.

The four different dienic systems were then engaged,
most of the time without using any solvents, in Diels–
Alder reactions using dimethylacetylene dicarboxylate
or 1,4-benzoquinone as typical dienophiles.6 The
expected reactions effectively occurred and the benz-
oxazolinones 9a,b and pyridoxazolinones 10a,b were
obtained in fair to good yields (Table 1).

In some cases (e.g., product 9a–2) the intermediate
cycloadduct was isolated and it was necessary to add
first some dichloromethane at room temperature, then
a few drops of triethylamine to observe the completion
of the reaction. In the aza-series the cycloadducts were
more sensitive and opened spontaneously yielding to
the required derivatives. With dienes 7b and 8b each
bearing a benzofuran subunit, the Diels–Alder reaction
was obviously more difficult to complete, the reaction
took longer and the yields were lower than in the other
cases.

In conclusion, this paper describes an efficient synthesis
of N-aryl, N-heteroarylbenzoxazolinones and 4-aza ana-
logues. Considering the diversity of the accessible dienic
and dienophile systems our method allows an easy ac-
cess to a great variety of heterocycles, which offer high
potentialities for medicinal chemistry or agrochemical
applications.

In this context, further studies directed towards the
synthesis of such derivatives are in progress in our
laboratory and will be reported in due course.
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