
Tetrahedron Letters 51 (2010) 2633–2635
Contents lists available at ScienceDirect

Tetrahedron Letters

journal homepage: www.elsevier .com/ locate/ tet le t
An efficient potassium cyanide-promoted synthesis of 2-arylbenzoxazoles
from [4.3.0]boron heterobicycles

Heraclio López-Ruiz a,*, Horacio Briseño-Ortega a, Susana Rojas-Lima a, Rosa Santillán b, Norberto Farfán c

a Centro de Investigaciones Químicas, Universidad Autónoma del Estado de Hidalgo, Carretera Pachuca-Tulancingo Km 4.5, Ciudad Universitaria, 42184 Mineral de la Reforma, Mexico
b Departamento de Química, Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional Apto. Postal 14-740, 07000 México D.F., Mexico
c Departamento de Química Orgánica, Facultad de Química, Universidad Nacional Autónoma de México, Circuito Escolar, Ciudad Universitaria, 04510, México D.F., Mexico

a r t i c l e i n f o a b s t r a c t
Article history:
Received 1 September 2009
Revised 5 March 2010
Accepted 8 March 2010
Available online 15 March 2010

Keywords:
Schiff bases
Boronates
Potassium cyanide
2-Arylbenzoxazoles
NMR
0040-4039/$ - see front matter Crown Copyright � 2
doi:10.1016/j.tetlet.2010.03.027

* Corresponding author. Tel.: +52 7717172000x2
6502.

E-mail addresses: heraclio@uaeh.edu.mx, heraclio
Ruiz).
The 2-arylbenzoxazoles 3a–f were produced in moderate to excellent yields merely by stirring a
potassium cyanide (3 equiv)-containing methanol solution of the borobicyclic compounds 1a–f at room
temperature. These compounds were fully characterized spectroscopically [IR, 1H, and 13C NMR and X-ray
analysis (3a)] and by elemental analysis.
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There has been a recent surge in the development of new
benzoxazole syntheses because of their occurrence in a number
of natural products1, and their potential use as cytotoxic agents2,
cathepsin S inhibitors3, HIV reverse transcriptase inhibitors4,
estrogen receptor agonists5, selective peroxisome proliferator-
activated receptor antagonists6, anticancer agents7, and orexin-1
receptor antagonists.8 They have also found application as herbi-
cides and as fluorescent-whitening agent dyes.9 The methods
which have been used to provide access to benzoxazoles include
(a) conventional thermal- or microwave-accelerated condensa-
tion of 2-aminophenols with carboxylic acid derivatives under
strongly acidic conditions,10 (b) metal-catalyzed cyclization of
2-halo N-acylanilines,11 and (c) oxidative cyclization of the Schiff
bases derived from 2-aminophenols and aldehydes using oxi-
dants such as 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(DDQ),12 PhI(OAc)2,13 NiO2,14 Ba(MnO4)2,15 pyridinium chloro-
chromate (PCC),16 Mn(OAc)3,17 PbO2,18 Pb(OAc)4,19 ThClO4,20

and Pd(OAc)2
21 (Fig. 1). In addition, oxidative cyclization condi-

tions considerably milder than those referred above have been
described for the generation of benzoxaxoles from the Schiff
bases derived from 2-aminophenols.22 Herein, we describe an
exceptionally mild method of generating benzoxazoles from the
boron-containing heterocyclic systems 1a–f.
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In continuation of our recent studies involving the boron com-
plexes derived from Schiff bases,23,24 we reacted a methanolic
solution of the very readily available23–26 boron-containing hetero-
cyclic compound 1a (see Scheme 1 for synthesis) with excess
potassium cyanide at room temperature, with the expectation of
obtaining the tetracyclic nitrile 2a (Scheme 1). The only compound
isolated, however, from the reaction mixture was the 2-arylbenz-
oxazole derivative 3a (61 % yield). The 2-arylbenzoxazoles 3b–f
were similarly obtained from compounds 1b–f (See Scheme 2).
The structures of the benzoxazole derivatives were unequivocally
ights reserved.

Figure 1. X-ray structure of 3a.
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Figure 2. Dimeric structure for 3a formed by intermolecular hydrogen bonding.
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established by the usual spectroscopic means27, as well as by an X-
ray crystal structure for compound 3a (Fig. 2, vide infra).28 Thus,
the 1H NMR spectra of these compounds did not possess signals
for H-7 (8.29–8.46, see Scheme 1), but did show a low field absorp-
tion at d 11.2–11.58 typical of an H-bonded hydroxyl group (to the
C@N moiety; see also Fig. 2 below). In addition, the IR spectra
showed absorption bands at 1631–1627 cm�1 (C@N) and 1591–
1557 cm�1 (O–C@N moiety) which are characteristic of the
five-membered ring of benzoxazoles. Furthermore, the Raman
spectrum of compound 3e shows bands expected for both the
C@N (1630 cm�1) and O–C@N (1551 cm�1) groups.
A crystal suitable for X-ray diffraction was obtained for com-
pound 3a and the molecular structure is shown in Figure 2.28 The
existence of an intramolecular hydrogen bond between the pheno-
lic OH group and benzoxazole N-atom is consistent with the ob-
served N–HO(2) distance (2.66 Å) and the N–H-(O2) angle
(147.7�). The molecular packing reveals that interaction present
at the oxygen (O2) and hydrogen atoms (CH3) forms a dimeric
structure in the solid state (Fig. 2). The H3C-(O2) intermolecular
distance is 3.625 Å and the C(14)–H-(O2) angle is 172.8�, charac-
teristic of a weak intermolecular bond.

In conclusion, an efficient method for the synthesis of 2-aryl-
benzoxazoles has been developed from the [4.3.0] boron heterobi-
cyclic compounds 1a–f containing a dative N–B bond. This
unprecedented reaction occurs rapidly at room temperature. Com-
pounds 3a–f were fully characterized by 1H and 13C NMR spectros-
copy and by X-ray analysis for 3a.
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