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ABSTRACT

The title compound ethyl 2-(benzo[d]oxazol-2-yl)-5-oxo-3-(o-tolylamino)-2,5-dihydroisoxazole-4-carboxylate (5) was synthesized
and studied by the single crystal X-ray diffraction method. Its structure was confirmed by IR, 1H and 13C NMR spectroscopy,
microanalyses, and X-ray single crystal structure determination. Compound 5 crystallized in the monoclinic system, space group
P21/c, a = 11.9936(3) Å, b = 13.9638(3) Å, c = 11.5126(4) Å, � = � = 90 °, � = 108.939(3) °, V = 1823.70(9) Å3, Z = 4, R1 = 0.050 and wR2
= 0.130. Compound 5 shows an intramolecular hydrogen bond between N9–H...O3 atoms. The H-bond and donor–acceptor
(N9...O3) distances were obtained 2.165 and 2.798 Å, respectively. The crystal structure of 5 also shows a weak interaction between
O1 and O26 atoms with distance of 2.985 Å. The benzo[d]oxazole and o-toluidine rings moieties are not collimated together on
isoxazolone ring. The torsion angles of N9–C8–N7–C17, O6–N7–C17–O18 equal –49.63 ° and 68.67 °, respectively.
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1. Introduction
The synthesis of some mono- and bis-isoxazolinyl derivatives

of pyrimidine 1 and benzothiazole 2 as central nervous system-
active compounds and their base-catalyzed rearrangements to
the corresponding annelated heterocycles have been reported.1,2

We reported earlier the syntheses of imidazoles,3 imidazo-
pyridines,4–7 imidazobenzothiazoles,8 indoles,9,10 imidazo-
pyrimidine,10,11 imidazoquinoxalines,12 pyrimidoquinolines13–15

and aminoisoxazole16,17 starting from isoxazol-5(2H)-ones.

The synthesis of new N-substituted derivatives of arylamino-
isoxazol-5(2H)-ones with benzoxazole, benzothiazole and
pyrimidine substituted on N-2 and their rearrangements in
presence of triethylamine in ethanol under reflux conditions
afforded the corresponding aminoindole, imidazobenzo-
thiazole and imidazopyrimidine derivatives, respectively9,10

(Scheme 1), which are suitable synthetic intermediates for a
series of new polycyclic heterocycles with possible pharmaceuti-
cal applications and could be expected to intercalate with
DNA.18–20

In this article, we report a facile method for synthesis and crys-
tal structure of ethyl 2-(benzo[d]oxazol-2-yl)-5-oxo-3-(o-tolyl-
amino)-2,5-dihydroisoxazole-4-carboxylate (5).

2. Experimental

2.1. Materials and Instruments
Freshly distilled solvents were used throughout, and anhy-

drous solvents were dried according to Perrin and Armarego.21

Melting points were determined on a digital melting point appa-
ratus (Electrothermal) and remain uncorrected. Infrared spectra
were recorded on a Thermo Nicolet (Nexus 670) FT-IR spectrom-
eter, using KBr disks. 1H and 13C NMR spectra were recorded
with a Bruker spectrometer at 300 and 75.5 MHz, respectively.
The spectra were measured in CDCl3 using TMS as the internal
standard. Elemental microanalyses of the compounds studied
were performed using a Carlo-Erba 1104 instrument.

2.2. Ethyl 2-(benzo[d]oxazol-2-yl)-5-oxo-3-(o-tolylamino)-
2,5-dihydroisoxazole-4-carboxylate (5)

A mixture of the isoxazolone7 (4) (100 mg, 0.38 mmol) and
2-chlorobenzoxazole (58 mg, 0.38 mmol) were heated under
nitrogen in 120 °C for 30 min. The mixture was left to cool to
room temperature; it was then extracted with chloroform. The
solution was filtered and passed through a short plug of silica.
Removal of the solvent gave a pale yellow oil, which was crystal-
lized from ethanol to give the title compound as a white needles
(89 mg, 65 %), mp 131–132 °C. FT-IR (KBr, cm–1): 3265, 3076, 2981,
1781, 1635, 1486, 1387, 1352, 1286, 1232, 1026, 795, 752; ÇH

(300 MHz, CDCl3): 1.42 (3H, t, J 7.2 Hz, CH3), 2.36 (3H, s, CH3), 4.41
(2H, q, J 7.2 Hz, CH2), 6.83 (1H, d, J 8.1 Hz, ArH), 6.88 (1H, t, J 8.1
Hz, ArH), 7.00 (1H, t, J 8.4 Hz, ArH), 7.13 (1H, dd, J1 7.1 Hz, J2 1.5
Hz, ArH), 7.22–7.34 (2H, m, ArH), 7.36 (1H, dd, J1 7.1 Hz, J2 1.5 Hz,
ArH), 7.45 (1H, dd, J1 7.1 Hz, J2 1.5 Hz, ArH), 9.73 (1H, s, NH,
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removed by D2O addition) ppm; ÇC (75 MHz, CDCl3): 14.43,
17.82, 61.06, 78.28, 110.68, 120.49, 123.65, 125.38, 126.59, 126.81,
127.66, 130.91, 133.08, 133.58, 139.38, 149.69, 151.19, 163.61,
165.05, 165.14 ppm; (Found: C, 63.36; H, 4.54; N, 11.01 %. Calc. for
C20H17N3O5 (379.37); C, 63.32; H, 4.52; N, 11.08 %).

Single crystals of 5 were prepared by recrystallization from a
mixture of n-hexane/ethanol over a period of two weeks. The
pale brown crystals were filtered off, washed with a cold mixture
of n-hexane/ethanol and dried in vacuum over P4O10 (mp.
131–132 °C).

2.3. Crystal Structure Determination of 5 (Table 1 and Fig. 1)
The crystal structure of 5 is shown in Fig. 1. For the crystal

structure determinations, single-crystals of 5 were used for data
collection on an Oxford Diffraction Gemini E diffractometer.
Measurements were made at 150 K with graphite mono-
chromated Cu Kα radiation (λ = 1.54184 Å). The computing
details; data collection: Gemini (Oxford Diffraction, 2006)22; cell
refinement: CrysAlis RED, (Oxford Diffraction, 2002)22; data
reduction: CrysAlis RED, (Oxford Diffraction, 2002)22; pro-
gram(s) used to solve structure: SIR9223; program(s) used to
refine structure: CRYSTALS24; molecular graphics: CAMERON25

and software used to prepare material for publication: CRYS-
TALS.24 The crystallographic data for structure 5 were deposited
to the Cambridge Crystallographic Data Centre (entry no.
CCDC-874765) and are available free of charge upon request to
CCDC, 12 Union Road, Cambridge, UK (Fax: +44-1223-336033,
e-mail: deposit@ccdc.cam.ac.uk).

3. Results and Discussion
The required isoxazolone (5) was prepared by N-arylation of

the 2H-isoxazolone (4), which in turn was made by a modifica-
tion of Worrall procedure.26,27 Thus, the reaction of the sodium
salt of diethyl malonate in ethanol with 2-methylphenyl
isothiocyanates gave the thiocarbamate (3) in high yield, and
this was converted to the corresponding isoxazolone (4) by reac-
tion with hydroxylamine in ethanol under reflux conditions
(Scheme 2).

N-arylation of 4 with 2-chlorobenzoxazole upon heating with-

out solvent under nitrogen atmosphere at 120 °C, afforded the
corresponding N-benzoxazole derivative 5 in 65% yield in com-
parison with a previous method10 in chloroform under reflux
conditions which was 54% (Scheme 3).

3.1. Description of Crystal Structure of 5
The crystal of 5 is built up from molecules, the structure of

which is shown in Fig. 1. The crystal structure of 5 and its crystal
packing diagram are shown in Figs. 1 and 2, respectively. Also
the structure of 5 from different side views is shown in Fig. 3. A
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Scheme 1
Synthesis of aminoindole, imidazobenzothiazole and imidazopyrimidine derivatives.

Table 1 Crystal data and structure refinement details for 5.

Empirical formula C20H17N3O5

Formula weight 379.37
Crystal size, mm3 0.14 × 0.17 × 0.29
Crystal colour and form Pale brown, prismatic
Crystal system, Monoclinic
Space group P21/c
a, b, c , A°; β, deg 11.9936(3), 13.9638(3)

11.5126(4), 108.939(3)
V, A°3 1823.71
Z 4
D (calc), g.cm-3 1.38
µ, mm–1 0.844
F(000), e 792.09
Scan type ω and ϕ
θ range, deg 3–71
Index range –14 ¡ h ¡ 14, –17 ¡ k ¡ 17, –13 ¡ l ¡ 19
Measured reflections 32031
Independent reflections 3510
Observed refl. I — 2ë(I) 3158
Completeness to θ = 70.00 ° 0.976
Refinement on F2

Data, restraints, parameters 3494, 0, 253
R (Fo2 > 2ë(Fo2)) R1 = 0.050, wR2 = 0.130
R (all data) R1 = 0.0537, wR2 = 0.1298
Goodness-of-fit = S 0.98
Weighting parameter a/b 0.0661/0.5987
aρ (max; min), e.A°–3 0.55; -0.32



summary of the crystal data and experimental details is given in
Table 1. While selected bond lengths, angles and torsion angles
for 5 are shown in Table 2. The crystal structure of compound 5
shows an intramolecular hydrogen bond between N9–H…O3
atoms due to the formation of a six membered ring almost planar
(torsion angles of C8–C4–C2–O3 and C4–C8–N9–H91 are equals
to –4.18 ° and 1.43 °, respectively). The H-bond and donor–
acceptor (N9…O3) distances were obtained 2.165 and 2.798 Å,
respectively. The N7 atom on the isoxazolone ring has pseudo
pyramidal conformation and both N21 on the benzoxazole and
N9 on the toluidine (as a secondary amine) moieties have a
planar conformation due to aromatization of the benzoxazole
ring moiety and resonance of N9 lone pair with carbonyl group
of isoxazolone (also with tolyl ring), respectively.

The crystal structure of 5 also shows a weak interaction
between O1 and O26 atoms with distance of 2.985 Å. The
benzo[d]oxazole and o-toluidine rings moieties are not
collimated together on isoxazolone ring. The torsion angles of
N9–C8–N7–C17, O6–N7–C17–O18 are equal to –49.63 ° and
68.67 °, respectively. The ethoxy carbonyl ester group lies in

plane of isoxazolone ring. The ethoxy carbonyl ester group lies in
the plane of the isoxazolone ring. The geometry of the hydrogen
bonds are shown in Table 3.
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Scheme 2
Ethyl 5-oxo-3-(o-tolylamino)-2,5-dihydroisoxazole-4-carboxylate 4.

Figure 2 Crystal packing diagram of 5.

Scheme 3
Synthesis of isoxazolone 5.

Figure 1 Crystal structure of compound 5.



4. Conclusions
We have developed a new and facile solvent-less method for

preparing ethyl 2-(benzoxazol-2-yl)-3-(o-tolylamino)-5-oxo-
2,5-dihydroisoxazole-4-carboxylate (5). The X-ray single crystal
diffraction analysis showed that the molecular structure of 5
possesses of an intramolecular hydrogen bond from reso-
nance-assisted N–H…O bond distance of 2.165 Å. This structure
also showed a weak interaction between O1 and O26 atoms with
distance of 2.985 Å.
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