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Synthesis and crystal structure
of 2-[(2,3-dihydro-2-0x0-3-benzoxazolyl)methyl]benzoic acid

M. Gerova!, R. Nikolova?, B. Shivachev?*, O. Petrov'

! University of Sofia “St. Kliment Ohridski”, Faculty of Chemistry, Department of Applied Organic Chemistry,
1164 Sofia, 1 James Bourchier Blvd., Bulgaria
? Bulgarian Academy of Sciences, Institute of Mineralogy and Crystallography, 1113 Sofia,
Acad. Georgi Bonchev Str., Bl. 107, Bulgaria

Received January 25, 2011; Revised April 22, 2011

The synthesis, IR, NMR and X-ray structure of 2-[(2,3-dihydro-2-oxo0-3-benzoxazolyl)methyl]benzoic acid — a
potential new drug scaffold are reported. The compound crystallizes in the triclinic P-1 space group with unit cell
parameters: a = 6.716(3), b = 7.828(4), ¢ = 13.283(5) A, a = 78.029(12), # = 81.360(17), y = 65.7100(10) °, V' = 621.0
(4) A*, M, =269.25 and Z = 2. In the three-dimensional arrangement of the molecules only one classical hydrogen
bond (O-H...O) is observed. Weak and C—H...O and =...7 interactions are responsible for the additional stabilization

and packing of the molecules in the crystal structure.
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INTRODUCTION

Benzoxazole represents an important heterocy-
clic scaffold, as several of its derivatives are shown
to display a range of promising pharmaceutical
properties such as anticonvulsant, anti-inflammato-
ry, analgesic, antiulcer, antineoplastic, antibacterial
and antifungal activities [1-3]. A number of substi-
tuted (2,3-dihydro-2-ox0-3-benzoxazolyl)alkanoic
acid derivatives have been recognized as thera-
peutically useful cyclooxygenase inhibitors (Non-
Steroidal Anti-Inflammatory Drugs, NSAIDs).

The analgesic activity of substituted 2(3H)-ben-
zoxazolones was first reported by Close et al. [4].
Subsequently it was found, that the introduction of
alkanoic acid residues at position 3 led to favorable
antinociceptive compounds. Renard ef al. [5] dem-
onstrated that (6-acyl-2-oxo-3H-benzoxazol-3-yl)
alkanoic acids and their esters exhibited a greater
analgesic activity than aspirin. Onkol et al. [6, 7]
indicated that [2(3H)-benzoxazolon-3-yl]propana-
mide and propanoic acid derivatives were more ac-
tive than the corresponding acetic acid derivatives.
In addition, Giilcan et al. [8] showed that 4-[5-chlo-
ro-2(3H)-benzoxazolon-3-yl|butanoic acid exhibits
a greater analgesic potential than analogous amide
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derivatives. Therefore, in the course of our research
we planned to synthesize the title compound (I) as
potential anti-inflammatory and analgesic agent and
clarify its structure.

EXPERIMENTAL

Melting point of compound I was determined on a
Boetius hot-stage microscope. The IR spectrum was
recorded on a Specord 71 spectrometer. The 'H-NMR
spectrum was obtained on a Tesla BS 487 C spec-
trometer operating at 80 MHz in DMSO-d,. Chemical
shifts were reported in 6 units (ppm) relative to te-
tramethylsilane as internal standard. Single crystal
data was collected on a CAD-4 diffractometer.

Synthesis of 2-[(2,3-Dihydro-2-oxo-3-
benzoxazolyl)methyl]benzoic acid (1)

To a stirred solution of 2(3H)-benzoxazolone
(6.76 g, 0.05 mol) in dry N,N-dimethylformamide
(DMF, 20 mL), 2 g of sodium hydride (80% sus-
pension in oil) were added slowly. After addition
was completed, the mixture was stirred for further
10 minutes. Then, phthalide (6.71 g, 0.05 mol) was
added and the reaction mixture was refluxed for 6
hours, cooled, poured into 200 mL ice-water and
acidified with 10% hydrochloric acid. The product
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was precipitated, filtered and washed with water.
Yield 7.72 g (57%). M.p. 214-216 °C (ethanol). IR
(nujol, cm™): 1680, 1780 (v.y); 24002750 (ve)-
'H-NMR (DMSO-dy): 5.60 (s, 2H, CH,), 7.0-8.1
(m, 8H, ArH). Anal. Caled. for C;;H, NO,: C 66.91;
H 4.12; N 5.20. Found C 66.68; H 4.47; N 5.29.

X-ray analysis

Acrystalofthetitlecompoundhavingapproximate
dimension 0.31x0.28x0.24 mm was placed on a
glass fiber and mounted on an Enraf-Nonius CAD-4
diffractometer. X-ray data collection was carried
out at 290 K with graphite monochromatized
Mo-Ka radiation (A = 0.71073 A). The unit cell

parameters were determined from 15 reflections
and refined employing 22 higher-angle reflections,
18 <0 <20°. The w/260 technique was used for data
collection using Nonius Diffractometer Control
Software [9]. Lorentz and polarization corrections
were applied to intensity data using the WinGX
[10]. The structure was solved by direct methods
using SHELXS-97 [11] and refined by full-matrix
least-squares procedure on F? with SHELXL-97
[11]. The hydrogen atom of the OH group (0O4)
has been located from difference Fourier map. All
remaining hydrogen atoms were placed in idealized
positions (C-H,._..=0.93 A and CH, iy1en = 0.97 A)
and were constrained to ride on their parent atoms, with
U, (H)=1.2U_(Cor O).

Table 1. Crystal data and structure solution methods and refinement results for I

Crystal data
CisH NjOy
M,=269.25
Triclinic, P/
Hall symbol: —P 1
a=6.716(3) A
b=17.828(4) A
c=13283(5) A
a=78.029 (12)°
p=81.360 (17)°
v =65.7100 (10)°
V=621.0(4) A’
Z=2

Fooo = 280

D,=144Mgm™

Melting point: 487-489 K

Mo Ka radiation A = 0.71073 A
Cell parameters from 22 reflections
0=18.0-19.9°

n=0.11mm"

T=290(2)K

Prism, yellow

Crystal size:

0.31 x 0.28 x 0.24 mm

Data collection

Enraf Nonius CAD4 diffractometer
Radiation source: sealed tube
Monochromator: graphite
T=29012) K

non—profiled /20 scans
Absorption correction: none

4782 measured reflections

2436 independent reflections

1801 reflections with / > 2a(/)

Rine = 0.028
Oax = 26.0°
Omin = 1.6°
h=-8—>8
k=-9-9
[=-16- 16

3 standard reflections
every 120 min
intensity decay: —1%

Refinement

Refinement on F°

Least-squares matrix: full
R[F* > 26(F")] = 0.039
WR(F%) = 0.106

S=1.04

2436 reflections

181 parameters

0 constraints

Primary atom site location: structure-
invariant direct methods

Secondary atom site location: difference
Fourier map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained
w=1[c"(F,’) + (0.0507P) +0.0515P]
where P= (F,” + 2F.")/3

(A/O)max < 0.001

Apmax =0.14 e A7

Apmin=-0.20e A 3

Extinction correction: none
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Scheme 1. Synthesis of the compound (I)

RESULTS AND DISCUSSION

As illustrated in Scheme 1, the preparation of
2-[(2,3-dihydro-2-ox0-3-benzoxazolyl)methyl]
benzoic acid (I) was carried out by the reaction of
2(3H)-benzoxazolone with phthalide, which were
refluxed in DMF in the presence of sodium hydride
as base. The product I was isolated in good yield
and purified by recrystallization from ethanol. The
chemical structure of the title compound I was
elucidated by IR, 'H-NMR spectral data and X-ray
analysis.

Crystal structure of 2-[(2,3-dihydro-2-oxo-3-
benzoxazolyl)methyl]benzoic acid

Experimental conditions are summarized in
Table 1. Selected bond distances and bond angles

HOOC
/
NaH N\
DMF, reflux | Xx—N o
=0 )

Fig. 1. A view of (I), showing the atom-numbering
scheme. Displacement ellipsoids are drawn at the 50%
probability level for all non-H atoms. All H atoms are
rendered as spheres with arbitrary radii.

Table 2. Selected geometrical parameters for I (A, °)

Ccl—C2 1.366 (2)
Cl1—Cé6 1.377 (2)
C1—0l1 1.3797 (19)
Cc2—C3 1.381 (3)
C3—C4 1.378 (3)
C4—C5 1.386 (3)
C5—Cé6 1.373 (2)
C6—NI 1.391 (2)
Cc7—02 1.197 (2)
C7—NI1 1.364 (2)
C7—01 1.377 (2)
C8—NI 1.4557 (19)
C2—C1—Cé6 123.39 (16)
C2—Cl1—O0l 127.39 (15)
C6—C1—O0lI 109.22 (13)
C1—C2—C3 116.07 (18)
C4—C3—C2 121.19 (18)
C3—C4—C5 122.11 (18)
C5—C6—Cl 120.74 (15)
C5—C6—N1 133.32 (15)
C1—C6—NI1 105.93 (13)
02—C7—NI1 129.73 (17)
02—C7—01 122.56 (16)
N1—C7—01 107.70 (14)
NI—C8—CI0 113.40 (12)
CT—N1—C6 109.49 (13)
C7T—N1—C8 123.47 (14)

C10—Cl15 1.385(2)

C10—C11 1.403 (2)

C11—<Ci2 1.393 (2)
C11—C16 1.485 (2)

C12—Cl13 1.377 (2)
C13—Cl4 1.372 (3)

Cl14—CI15 1.382(2)

C16—03 1.2225 (18)
Cl16—04 1.3092 (19)
04—H40 0.9426

C8—C10 1.514 (2)
C15—Cl10—Cl11 117.77 (14)
Cl15—Cl10—C8 120.46 (14)
C11—C10—C8 121.75 (13)
C12—C11—C10 119.65 (14)
C12—C11—C16 118.29 (14)
C10—C11—C16 121.93 (14)
C13—Cl12—Cl11 121.07 (16)
C14—C13—CI2 119.66 (16)
C14—C15—C10 122.14 (16)
03—Cl16—04 122.13 (14)
03—Cl16—Cl1 123.27 (14)
04—Cl16—Cl11 114.55 (14)
C6—N1—C8 126.57 (14)
C7—01—Cl 107.62 (12)
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Table 3. Hydrogen bonds and weak interactions for I (A, °)

D-HA D(D-H) d(H+A) d(DA) <(DHA)
O(4)-H(4)-0(3)! 0.943 1.702 2.644(4) 1774
C(12)-H(12)--0(4)" 0.93 2.619 3.346(5) 135.5
C(5)-H(3)~-0(1) 0.93 2.578 3.352(6) 141.0
Cgl--Cgl™ = = 3.529(8) -

Symmetry codes: (i) I-x, I-y, -z ; (i) I-x, 2-y, -z; (iii) -x+1, ¥, z : (iv) -x, [-y, -z
Cgl includes atoms CI1, N1, C3, C4, C5, C6, C7, N1, Ol

Fig. 2. A representa-
tion of the unit-cell
contents of (I). Atoms
involved in hydrogen
bonding interactions
are shown. Hydrogen
bonds are rendered as
dashed lines.

| structure with 50% probability and the atom num-
‘r 3 bering scheme is shown in Fig. 1. The data for pub-
e lication were prepared with WinGX [10], ORTEP
z [12], and Mercury [13] program packages.
{ In the asymmetric unit of I, only one independ-
- ent molecule is present (Fig. 1). The structural

parameters of the title compound are comparable

e with those reported earlier [14—16]. The phenyl

j’ and benzoxazol fused ring systems are essential-
ly planar with r.m.s. deviations of 0.008(6) and
0.018(9) A respectively. The angle between the
mean planes of the two ring systems is 71.12(3)°.
In the three-dimensional arrangement of the mol-
| ecules of I only one classical hydrogen bond was
e found (Fig. 2). A head-to-head O-H...O'(2.644(4)
T—— A) interaction produces bicyclical dimmers. A
subsequent careful examination of the intermo-

B lecular contacts shows that weak C-H...O and
( g m...m interactions are responsible for the pack-
[I E ing of the molecules in the crystal structure of 1.
P

@) x 1.1z Adjacent pairs of dimmers are connected through
n...m [Cgl...Cgl'] interactions with shortest cen-
troid-to-centroid distance of 3.529(8) A (Fig. 3)

are listed in Table 2. Hydrogen bonds and weak [symmetry codes: (i) —x, 1 —y, 1 —z]. Two alternat-
interactions geometry are presented in Table 3. ing C-H...O interactions of 3.346(5) A and 3.352
ORTEP [12] drawing diagram of the molecular (6) A produce pseudo layers along ac (Fig. 4).

maan: 9 sloms

Fig. 3. A representation of the m...7w interactions between the fused ring( represented by the
mean planes) system in I.
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Fig. 4. A representation of C-H...O interactions interaction in I producing pseudo-
layers along ac.

CONCLUSION

The crystallographic and spectroscopic data are in
good agreement. There are no obvious discrepancies
between solid-state and solution data.

SUPPLEMENTARY MATERIALS

CCDC 805276 contains the supplementary
crystallographic data for this paper. This data can
be obtained free of charge via www.ccdc.cam.
ac.uk/data_request/cif, by e-mailing data_request@
ccde.cam.ac.uk, or by contacting The Cambridge
Crystallographic Data Centre, 12 Union Road,
Cambridge CB2 1EZ, UK; fax: +44(0)1223-336033.
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CHUHTE3 U KPUCTAJIHA CTPYKTVYPA HA 2-[(2,3-DIHYDRO-2-OXO-3-
BENZOXAZOLYL)METHYL] BEH30EHA KUCEJIMHA

M. I'epora!, P. Hukounora?, b. I1luBauer?, O. [1eTpos!

! Xumuuecku @axynmem, Coguiicku Yuusepcumem, oyn. ,, [oc. Bayuep* 1, 1164 Cogus
2 Uuemumym no munepanozust u kpucmanozpagust ,, Axao. Hean Kocmos
Bvreapcka Axaoemus na Hayxume, yn. ,,Axao. I'. bonues* 6n. 107, 1113 Cogus

IToctrenuna Ha 25 suyapu, 2011 r.; npuera na 22 anpui, 2011 r.
(Pesrome)

OTpaseHu ca CHHTE3bT, MOHOKPHUCTaJIEH peHTreHocTpyKkTypeH, MU u SIMP cnexTpockorncku u3cineBaHus Ha
2-[(2,3-dihydro-2-o0x0-3-benzoxazolyl)methyl]benzoic acid. BemectBoTo kpuctanu3upa B P-1 mpocTpaHcTBeHa
rpyna u napaMeTpH Ha eJeMeHTapHa kinetka: a = 6.716(3), b = 7.828(4), ¢ = 13.283(5) A, o = 78.029(12), p =
81.360(17), y = 65.7100(10) °, ¥ =621.0 (4) A3, M, =269.25 u Z = 2. TpumepHaTa nopea6a Ha MOJEKYJIHUTE Ce
crabunusupa ot eana (O-H...O) Bomopoana Bpb3ka. Cnadbu C—H...O u 7...m B3aUMOJEHCTBUS AONPUHACIT 3a
JIOMIBJIHUTENIHA CTAOUITHOCT HA KPUCTAIHATA CTPYKTYpA.
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