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Synopsis. The crystal structure of the title compound
was determined by X-ray diffraction techniques and was
refined to a final R index of 0.094 for 1249 reflections. The
cyclopentane ring takes a half-chair conformation in which
the two substituents are attached at equatorial positions.
The molecules form centrosymmetric tetramers by the two
hydrogen bonds through the carboxyl and hydroxyl groups.

A new antiinflammatory agent, sodium (3)-2-[4-(2-
oxocyclopentylmethyl)phenyl]propionate (loxoprofen
sodium) (1), may exhibit the inhibitory activity for
prostaglandin synthesis after the conversion to an
active metabolite of (+)-(2S)-2-[4-((1R,2S)-2-hydroxy-
cyclopentylmethyl)phenyl]propionic acid.? Since the
molecule of this metabolite has three asymmetric car-
bons, the eight optical isomers can be theoretically
considered, wherein the above metabolite is found to
be the most active. Since the structure of (%)-(25%)-
2.[4-((1R*,2R*)-2-hydroxycyclopentylmethyl)phenyl]pro-
pionic acid (cis-OH isomer) has been determined,? the
structure determination of the title compound 2, racemic
trans-OH isomer, has been performed for comparison
with the isomers and related compounds.
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Experimental

Colorless prisms were grown by slow evaporation of a
solution of the substance in a mixture of ether and hexane
at room temperature. The lattice parameters and intensity
data were collected from a 0.1X0.1X0.6 mm crystal on a
Rigaku AFC-5 diffractometer with monochromated Cu Ko
radiation. Twenty reflections with 32°<26<49° were used

to determine the cell parameters. Space group was assigned
from systematic absences. The crystal data were as follows;
CisH2003, M=248.3, monoclinic, P2:/n, a=20.275(1), b=
5.479(1), ¢=12.005(1)A, B=94.43(1)°, V'=1329.6(3)A3, Z=4,
D=1.24 gcm™3, u(CuKa) 6.9cm~!. An w—20 scanning
mode was employed up to 20=130° and 2270 reflections
were measured. For the structure solution and refinement
1249 unique measurements with F>30(F) were used. No
significant variation in the intensities of the three standard
reflections was found. The intensities were corrected for the
Lorentz and polarization factors, but not for absorptoion.
The structure was solved by the direct method using
MULTANY78,? and refined by the full-matrix least-squares
method with anisotropic thermal parameters. H atom posi-
tions, except for two H atoms at C(16), were determined
from a difference Fourier synthesis and refined with isotropic
thermal parameters. The two remaining H atoms were placed
geometrically and included in the refinements with fixed
contributions to Fc. The final refinement converged at
R=0.094 and R+=0.037. The weighing sheme in the final
stage was w=1/02(F). Atomic scattering factors were taken
from Ref. 4. The final fractional atomic coordinates and
equivalent isotropic thermal parameters are given in Table
1.9

Results and Discussion

The atom labelling and the anisotropic thermal el-
lipsoids are shown in Fig. 1. Bond lengths and angles
are given in Table 2. The C(1)-C(2) bond length of
1.354(8)A is shorter than the normal bond length of
the benzene ring due to some structural requirement
and the others are all normal within the limits of
experimental error.

The torsional angles of C(2)-C(1)-C(7)-C(9) and
C(1)-C(7)-C(9)-O(10) of the propionic acid side chain
are 122.0(6) and 126.5(7)°, respectively. These values
are larger than those of 96.4 and 89.3° in ibuprofen,®
107.7 and 77.3° in flurbiprofen,” 111.7 and 90.2° in
naproxen,® and 114.7 and 94.9° in one of the two inde-
pendent molecules in the cis-OH isomer.? Another
molecule in the cis-OH isomer has angles of 162.6

Table 1. Fractional Atomic Coordinates and Equivalent Isotropic
Thermal Parameters, with e.s.d.’s in Parentheses
Atom 104x 104y 104z Beq/ A2 Atom 104x 104y 104z Bey/ A2
C( 1) 2448( 2) 6230(11) 125( 4)  2.5( 2) O(10)  4047( 2) 4333( 8) —385( 3) 4.8( 2)
C(2) 2022( 3) 8138(11) 98( 5) 3.1( 2) O(11)  3789( 2) 7837(10) 362( 5) 6.0( 2)
C( 3) 1546( 3) 8405(12) 863( 5) 2.9( 2) C(12) 987( 3) 6988(14) 2541( 5) 3.4( 2)
C( 4) 1507( 2) 6719(11) 1707( 4)  2.3( 2) C(13) 327( 2)  5820(13) 2114( 5) 3.2( 2)
C( 5) 1952( 3) 4788(12) 1760( 5)  3.5( 2) C(14) —140( 3) 5348(14) 2993( 5) 3.8( 2)
C( 6) 2411( 3) 4532(13) 959( 5) 3.3( 2) C(15) —815( 3) 5110(18) 2355( 7)  5.4( 3)
C(7) 2952( 2) 5956(12)  —775( 5) 3.0( 2) C(16) —793( 3) 6753(14) 1354( 5) 6.6( 3).
C(8) 2804( 3) 3739(15) —1507( 6) 4.1( 2) C(17) —=77( 3) 7491(18) 1259( 7)  5.1( 3)
C(9) 3653( 3) 5882(13) —239( 5) 3.2( 2) 0(18) 38( 2) 3218(11) 3601( 4) 5.3( 2)
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Table 2. Bond Lengths (I/A) and Bond Angles (6/°), with e.s.d.’s in Parentheses
C(l) -C(2 13548 C(14) ~C(15) 1.522( 8) ) -7 -C(9 110.7( 4)
C(1) -C(6) 1372(9) C(14) -0(18) 1.408( 9) C(8 -C(7) -C(9 1113 5)
C(1 -C(7) 1.552( 8) C(15) -C(16) 1.505(11) C(7 -C( 9 -O(10) 125.2( 6)
C(2 -C(3) 1.39(8) C(16) -C(17) 1.520( 9) C(7) -C(9 -Ol) 111.4( 5)
C(3) -C(4) 1377(8 C(2 -C(1) -C(6) 118.0(5 O10) -C(9) -O(11) 123.3( 5)
C(4 -C(5 13898 C(2 -C(1) -C(7) 12.7(5 C(4 -C12) -C(13) 111.8( 5)
C(4 -C2) 1517(8 C(6 -C(1) -C(7) 121.3(5 C(12) -C(13) -C(14) 114.9( 5)
C(5 -C(6) 1.39(9 C(1) -C(2 -C(3) 1226(6) C(12) -C13) -C(17) 112.1( 6)
C(7) -C(8) 1515100 C(2 -C(3) -C(4 1198(5 C(14) -C(13) -C(17) 103.6( 5)
7 -C(9) 15147 C(3) -C(4 -C(5 1181(5 C13) -C(14) -C(15) 104.8( 5)
C(9) -O(10) 1.189( 8) C(3) -C(4 -C12) 120.2(5 C(13) -Cl4) -0O(18) 110.9( 5)
C(9 -O(11) 1310(9) C(5 -C(4 -C12) 121.7(5) C(15 -C(14) -0(18) 112.0( 6)
C(12) -C(13) 15358 C(4 -C(5 -C(6) 120.6(6) C(14) -C(15 -C(16) 105.6( 6)
C(13) -C(l14) 1.495(8 C(1) -C(6) -C(5 12086 C(15 -C(16) -C(17) 107.9( 5)
C(13)  -C(17) 1560100 C(1) -C(7) -C(8) 111.7(5 C(13) -C(17) -C(16) 104.6( 6)

ORTEP plot of the ttle compound with
thermal ellipsoids at the 50% probability level.

Fig. 1.

and 96.2°. The former angle is larger than that in
the title compound and the latter is smaller.

The cyclopentane ring adopts half-chair confor-
mations with the two equatorial hydroxyl and methyl-
phenyl groups, in which the C(13) and C(14) atoms
are displaced by —0.27(1) and 0.31(1)A from the
plane through C(15)-C(16)-C(17). The two independent
molecules of the cis-OH 1somer also take half-chair
forms, however, both hydroxyl groups in these mole-
cules are attached at axial positions. The rotational
angle of C(3)-C(4)-C(12)-C(13) is 86.1(8)°, compared
with 100.7 and 76.6° in the two independent mole-
cules of the cis-OH isomer. In these molecules, the
steric hindrances between the benzene and cyclopen-
tane rings are avoided in such a way that the arrange-
ment of C(3)-C(4)-C(12)-C(13) is nearly perpendi-
cular. The torsional angle of C(4)-C(12)-C(13)-C(14) s
162.8(5)° and the two hydrogen atoms attached at the
methylene C(12) atom straddle the H(C14) atom. On
the other hand, in the cis-OH isomer, the two corre-

sponding hydrogen atoms straddle the hydroxyl oxygen
atom instead of the hydrogen atom, since the oxygen
atom 1is located on the same side of the plane through
the cyclopentane ring as the H(C14) atom in the title
compound.

The molecules form centrosymmetric tetramers by
the two hydrogen-bonds between the carboxyl and hy-
droxyl groups. The O(18) atom donates the hydogen
to O(10") and accepts one from O(11%) [(i) —1/2—x,
1/2—y, 1/2—z; (1) 1/2—x, —1/2+y, 1/2—z]. The
distances of these hydrogen bonds are 2.801(6) and
2.606(6)A, respectively.

We would like to thank Dr. Atusuke Terada of The
Chemical Research Laboratories of our company for
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