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INTRODUCTION

{Recevied January 11, 1996)

The structural analysis of tolfenamic acid, 2-[(3-chloro-2-methylphenyl)-aminolbenzoic acid,
was performed by single crystal X-ray diffraction technique. The compound was recrystallized
from a mixture of ether and toluene in triclinic, space group £2,/c, with a=3.914(1), b=22.
02002), ¢=14.271(1) A, P=94.68(1)°, and Z=4. The calculated density is 1.418 g/cm’. The
structure was solved by the direct method and refined by full matrix least-squares procedure
to the final R value of 0.039 for 1773 independent reflections. In the molecule, carboxy!
group at the anthranilic acid is coplanar to the phenyl! ring. The dihedral angle between the
two aromatic rings of the molecule is 44.2°. The molecules are dimerized through the in-
termolecular hydrogen bonds at the carboxyl group in the crystal.
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ermined the 3D structures of some NSAIDs during
the days (Kim et al, 1986; 1987; 1988; 1989; 1990;

Tolfenamic acid (Fig. 1) is a non-steroidal an-
tiinflammatory drug (NSAID), related structurally to
drugs such as mefenamic acid, flufenamic acid, and
meclofenamic acid. The compound has a modest an-
tiinflammatory activity and mainly used as a short
term analgesic. Notable side effects are gas-
trointestinal complaints and occational hematological
complications as in cases of other NSAIDs
(Korolkovas, 1988).

NSAIDs inhibit prostaglandin biosynthesis, or
more specifically the enzyme cyclooxygenase (Bray
and Gordon, 1978; Tomlinson et al, 1972). As an
attempt to understand the mode of interaction of the
drug molecules to the target enzyme, we have det-
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Fig. 1. Tolfenamic acid.
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1993a; 1993b; 1995). And in this paper, we are re-
porting the structure of the titled compound to pro-
vide precise and useful informations necessary for
the understanding and designing of a more useful
NSAID.

MATERIALS AND METHODS

Yellow prismatic crystals were grown by the slow
evaporation from a mixture of ether and toluene at
room temperature. A crystal of suitable size was
mounted on an Enraf-Nonius CAD4 diffractometer.
Lattice parameters were obtained by angular positions
of randomly-detected diffraction spots, and intensity
data within range of 8<60° were collected using the
informations obtained previously. The significant des-
criptors explaining the experimental procedure in de-
tail are summerized in Table I.

The structure was solved by the direct method with
MULTANSE4 (Main et al, 1984) and refined by full ma-
trix least squares procedure to the final R value of 0.
039 (unit weght) with SHFLX76 (Sheldrick, 1976) and
MOolEN (Fair, 1990). The calculations were performed
on a microVAX 3100 and a personal computer. The a-
tomic scattering factors were taken from "“International
Tables for X-ray Crystallography" (The International
Union of Crystallography, 1974).



Crystal Structure of Tolfenamic acid

Table 1. Descriptors for the experimental procedure

CRYSTAL DATA

C,.H,CINO, CuKo radiation
Mr=261.71 A= 15418 A
Monoclinic Cell parameters

P21/c from 25 reflections
a=3.914(1 ) 6=13.1-40.6°
b=22.020(2) A p= 2.58 mm’
c=14.271(1) A 7=293°K

B=94.68(1) Yellow prism
1=1225.902) A’ 0.24x0.30%0.26 mm
Z=4

Dx=1.418 g/cm’

Dm=1.42 g/cm’ by flotation in Kl solution

DATA COLLECTION

Enraf-Nonius CAD-4 R.=0.028
diffractometer fmax = 60.0°

/26 scans h=-4-— 4

Absorption correction: k=0— 14
none 0 — 16

1822 measured reflections
1797 independent reflections
1773 observed reflections

3 standard reflections
frequency: 60 min
intensity decay: none

[F>30 (F))

REFINEMENT

Refinement on F Unit weights applied
R=0.039 (A/6),,.,=0.015
wR=0.036 APma=0.173 &/A’
5=0.672 AP min=-0.186 &/A’

Extinction correction: none

Atomic scattering factors
from International Tables
for X-ray Crystallography

1773 reflections

211 parameters

All H-atom parameters
refined

Table I1. Fractional atomic coordinates and equivalent iso-
tropic displacement parameters (A?)

=(1/3)X.2,U;a,%ataq

Atom X y z Ueq

CL .1682(2) .1645(0) 4764(0) .047(0)
N1~ .5449(6) .3614(1) .3260(1) .042(1)
O1 .8923(5) .5378(1) .3863(1) .051(1)
02 .8155(5) .4451(1) 4421(1) .051(1)
C1 4776(6) 2983(1) .3149(2) .033(1)
C2 .3585(5) .2683(1) .3919(1) .032(1)
C3 .3130(5) .2053(1) .3818(2) .033(1)
C4 .3768(6) 1736(1) .3028(2) .041(1)
C5 .4983(6) .2047(1) .2275(2) .042(1)
Cé .5523(6) .2676(1) .2338(2) .038(1)
C7 .4891(5) 4070(1) .2599(1) .030(1)
C8 .3122(6) 3978(1) 1724(2) .033(1)
c9 .2685(6) 4443(1) .1079(2) .038(1)
C10 3974(6) 5027(1) .1293(2) .042(1)
C11 5633(6) 5131(1) .2164(2) .037(1)
Ci12 6119(5) .4666(1) .2835(1) 030(1)
C13 7760(5) 4811(1) .3753(1) 030(1)
C14 2826(8) 3008(1) .4814(2) 045(1)

RESULTS AND DISCUSSION

The final atomic coordinates and equivalent iso-
tropic temperature factors are listed in Table Il. The
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Fig. 2. Perspective view of the molecule drawn by ORTEP
(Johnson, 1976) with the atomic numbering scheme. The
displacement ellipsoids are drawn at the 50% probability
level. H atoms are drawn as small circles of arbitrary radii.

Table llI. Selected geometric parameters A"

N(1)--C(1) 1.421(3) N(1)--C(7) 1.382(3)
C(3)--CL 1.754(2) C(7)--C(12) 1.430(3)
C(12)--C(13) 1.448(3) C(13)--O(1) 1.332(3)
C(13)--0(2) 1.240(3) H(O1)--O(1) 1.03(4)
C(1)-N(M)-C(7) 128.0(2) C(2)-C(3)-CL 118.2(2)
C()-C(12)-C(13)  122.1(2) O(M1)-C(13)-0(2) 119.3(2)
C(7)-N(1)- 6) 41.8(3)

C(8)-C(7)- N( ) (1) 8.5(3)

g Sty | c
Fig. 3. Crystal packing for tolfenamic acid viewing down a-
long the a-axis. The broken lines indicate OH---O type hy-
drogen bonds.

list of structure factors, anisotropic displacement
parameters, hydrogen atomic coordinates and com-
plete geometry are available upon request.

The atomic numbering scheme and a perspective
view of the molecule drawn by ORTEPI/ (Johnson,
1976) is shown in Fig. 2. All of the molecular di-
mensions are in the reasonable range, and some
selected geometric parameters are collected in Table
Ill. The carboxyl group at the anthranilic acid is near-
ly coplanar to phenyl ring with the dihedral angle of
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4.3°. The aromatic rings in the molecule are tilted to
each other by the dihedral angle of 44.2°. The stereos-
copic molecular packing is presented in Fig. 3. In the
crystal, the molecules are dimerized through the in-
termolecular hydrogen bonds between the carboxyl
groups. The distance between O(1) and O(2) at (2-x,
T-y, 1-2) is 2.645(3)A (H(O1)--O'(2): 1.77(4)A). The
other interatomic distances are in the range of normal
van der Waals' contacts.
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