1490

F58 0.0835 (7) 0.0979 (3) 0.2279 (8) 0.089 (5)
F59 0.1992 (7) 0.0321 (2) 0.2988 (7) 0.085 (4)
F60 0.0996 (7) 0.0327 (3) 0.0763 (7) 0.102(5)
c61 0.393 (1) 0.1494 (3) 0.302 (1) 0.038 (5)
062 0.3176 (6) 0.1301 2) 0.4174 (7) 0.048 (4)
C63 0.313 (1) 0.1549 (4) 0.555 (1) 0.051 (6)
064 0.3790 (8) 0.1892 (3) 0.5978 (7) 0.071(5)
C65 0212 (1) 0.1364 (5) 0.653 (1) 0.058 (5)
C66 0.163 (1) 0.1661 (4) 0.771 (1) 0.072(7)
c67 0.060 (2) 0.1519 (6) 0.860 (1) 0.09 (1)

C68 0.008 (1) 0.1081 (7) 0.826 (2) 0.09 (1)

C69 0.055 (1) 0.0743 (5) 0.711 (2) 0.083 (8)
C70 0.157 (1) 0.0920 (5) 0.622(1) 0.069 (7)
7 0.313 (1) 0.1964 (3) 0.239 (1) 0.035(5)
cn2 0.358 (1) 0.2158 (4) 0.113 (1) 0.052 (6)
c73 0.288 (1) 0.2576 (5) 0.053 (1) 0.064 (7)
C4 0.171 (1) 0.2787 (4) 0.118 2) 0.070 (8)
C75 0.125 (1) 0.2604 (5) 0.243 (1) 0.066 (7)
c76 0.193 (1) 0.2188 (4) 0.303 (1) 0.048 (6)

Table 4. Selected geometric parameters A, for (3)

c3—C21 1.52(1) C45—C61 1.53 (1)
C15—C21 1.53(1) C53—C61 1.52(1)
C21—022 1.48(1) C61—062 1.44 (1)
C21—C31 1.53(1) C61—C71 1.55(1)
C3—C21—C15 109.5 (8) C45—C61—CS3 108.6 (8)
C3—C21—-022 102.6 (7) C45—C61—062 110.7 (7)
C3—C21—C31 106.2 (8) C45—C61—C71 114.8 (8)
C15—C21—022 1093 (7) C53—C61—062 105.5 (8)
C15—C21—C31 116.4 (7) C53—C61—C71 106.0 (7)
022—C21—C31 112.0(7) 062—C61—C71 110.6 (8)

Data collection and cell refinement: MSC/AFC Diffractometer
Control Software (Molecular Structure Corporation, 1989).
Data reduction: TEXSAN PROCESS (Molecular Structure
Corporation, 1985). Program(s) used to solve structure:
TEXSAN; MITHRIL (Gilmore, 1984). Program(s) used to
refine structure: TEXSAN LS. Molecular graphics: TEXSAN;
ORTEPI (Johnson, 1976). Software used to prepare material
for publication: TEXSAN FINISH. Literature survey: CSSR
(1984).

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the IUCr
(Reference: LI1106). Copies may be obtained through The Managing
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England.
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Abstract

The structure of a new reversible type-A MAO inhibitor
and analogue of befloxatone is reported. Within experi-
mental deviations, the oxazolidinone moiety of the title
compound is planar and quasi coplanar with the adja-
cent phenyl ring [12.2 (5)°]. The sum of the angles at
the N atom is 359.8°, indicating sp? hybridization of this
atom. This is consistent with electron delocalization be-
tween the N atom and the carbonyl group [N—(C=0)
1.365 (4) A] in the oxazolidinone ring. The lateral bu-
toxy chain is all trans. As a result, the molecule is very
flat with only the (R)-5-methoxymethyl chain and the
terminal hydroxyl group out of the plane. The hydroxyl
group is involved in the hydrogen bonding responsible
for crystal cohesion.

Comment

In the course of our study of monoamine oxidase
(MAO) inhibitors (Moureau et al.,, 1992; Wouters,
Perpete, Norberg, Evrard & Durant, 1994), we report
here the X-ray structure of the title compound (I), a
new reversible type-A MAO inhibitor and analogue of
befloxatone (Koenig et al., 1992).

H
OH |
\ OMe
M@W
T
@

Original inhibitors of monoamine oxidase (MAO)
have been developed by Delalande Research (Groupe
Synthelabo) in the aryloxazolidinone series. They be-
long to the (R)-5-methoxymethyl-3-aryloxazolidin-2-one
family, are selective for the A form of the enzyme,
are reversible and competitive against tyramine (Koenig
et al., 1992). Structure—activity results clearly revealed
the crucial role that a hydroxybutoxy lateral chain has
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on MAO affinity and selectivity. Therefore, the crys-
tal structure analysis of the title compound was under-
taken to ascertain the conformation of the lateral bu-
toxy chain and to examine the forces responsible for
the crystal-packing cohesion in order to establish which
functional groups of the aryloxazolidinone could interact
with the MAO active site. The main structural features
are identical to those observed for other aryloxazolidi-
nones (Wouters ef al., 1993). A view of the molecule is
presented in Fig. 1.

Within experimental deviations, the oxazolidinone
moiety is planar and quasi coplanar with the adjacent
phenyl ring (Table 2), leading to a distance between
O1 and HI0 of 2.24A, which is smaller than the
van der Waals contact (2.55A). The angles at the
N8 atom sum to 359.8°, indicating sp® character.

Fig. 1. View of CysH;NOs showing the labelling of the non-H atoms.
Displacement ellipsoids are shown at 50% probability levels.

1 L
%/1
-

e

I I

Fig. 2. Stereoview of the molecular conformation and crystal packing
of the title compound.

1491

This is consistent with electron delocalization between
the N atom and the carbonyl functional group [N—
(C=0) 1.365(4)A] in the oxazolidinone ring. The
lateral butoxy chain adopts an all-trans conformation
(Table 2) extending the planar phenyl-oxazolidinone
entity. As a result, the molecule is very flat, with
only the (R)-5-methoxymethyl chain and the terminal
hydroxyl group out of the plane. The hydroxyl group is
involved in intermolecular hydrogen bonding (Table 3)
responsible for crystal cohesion (Fig. 2) and could lead
to intermolecular hydrogen bonds with an appropriate
residue of the active site of MAO (Wouters et al., 1994).
Relative positioning of this essential functional group is
currently under investigation among several befloxatone
analogues and would lead to a better understanding of
the stereochemical requirements at the MAO active site.

Experimental
Crystal data

Ci5H; NOs

M, = 295.34
Orthorhombic
P2,2,2,

a=9387 (D) A

b =731.005 (8) A

¢ =5.1952 (10) A
vV =1512.1 (6) A
Z=4

D, =1.297 Mg m~®

Data collection

CAD-4 Enraf-Nonius
diffractometer
6/20 scans
2738 measured reflections
2229 independent reflections
2109 observed reflections
[I > 2.50(D]
R = 0.0357

Refinement

Refinement on F
R =0.0528
wR = 0.0664
S =195
2109 reflections
253 parameters
Calculated weights
w = 1/[c(F,) + 0.002F?]
(A/O’)max =0.167

Cu Ko radiation

A= 154178 A

Cell parameters from 25
reflections

f =11-30°

p =077 mm™’
T=173 K
Prism

0.38 x 0.11 x 0.09 mm
Colourless

Omax = 72°
h=0-—-11
k=-32 — 38
I=0—-6

3 standard reflections
frequency: 60 min
intensity variation: 1%

Apmax =0.288 e A_B

Apmin = —0.344 ¢ A3

Extinction correction: none

Atomic scattering factors
from International Tables
for Crystallography (1992,
Vol. C, Tables 4.2.6.8 and
6.1.1.4)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)X:XUja; a7 a;.a).

x y z Ueq
01 0.8943 (2) 0.80950 (10) —0.7816 (5) 0.0434 (6)
03 0.7562 (2) 0.75410(10)  —0.8952 (5) 0.0396 (6)
06 0.7119 (2) 0.68370 (10)  —0.5640(5) 0.0461 (7)
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01; 0.6413 (g gz;g;ggg; 3-27;; g; 8-8;3; Eg; JW thanks the National Foundation for Scientific
o1 0.3091 ( X 51 X . . .
N8 06712(2) 0.79920(10) —0.5981 (5 0.0298 (6) Res.c?.rch (FNRS, Belgium) for his Research Assistant
2 0.7835 3) 079050 (10)  —0.7568 (6) 00325(7)  position. The authors acknowledge Delalande Research
c4 0.6137 (3) 0.73810(10) —0.8353 (6) 0.0360 (8) i
cs 0.6217 (4) 0.69050 (10)  —0.7765 (7) 0.0380 (8) (Groupe Syntl.lelabo) for proYldmg.the sample and thank
c7 0.5628 (3) 0.76570 (10)  —0.6090(7) 00396 DrJ. J. Koenig for helpful discussions. They also thank
590 8.6240 (3; 8.32‘;:888; —8-3223 Eg; 885?2 8; IBM Belgium, the FNRS and the Faculté Notre-Dame
1 7622 (3 . —0.43 . 1 s .
el 0.7506 (3) 090240(10) —0.2632 (6) 00306(n de 151 .P.alx for the use of the Namur Scientific Computing
c12 0.6425 (3) 090340 (10)  —0.0802 (6) 00200(7)  Facilities.
c13 0.5454 (3) 0.86980 (10)  —0.0710(6) 0.0325 (8)
cl4 0.5564 (3) 0.83560 (10)  —0.2424 (6) 0.0319 (8)
Cl16 0.5271 (3) 0.94480 (10) 0.2533(6) 0.0293 (7) Lists of structure factors, anisotropic displacement parameters, H-atom
C17 0.5473 (3) 0.98980 (10) 0.3631 (6) 0.0317(8)  coordinates and complete geometry have been deposited with the ITUCr
p
C18 0.4551(3) 1.00020 (10) 0.5934 (6) 0.0304 (7) (Reference: DU1076). Copies may be obtained through The Managing
C20 0.4781(4) 1.04590 (10) 0.6872(7) 0.0425(10)  Editor, International Union of Crystallography, S Abbey Square, Chester
21 0.7069 (5) 0.64030 (10)  —0.4822(10) 00580(14)  CH1 2HU, England.
Table 2. Selected geometric parameters (A, °)
01—C2 1.202 (4) C4—C5 1.509 (4)
03—C2 1362(4)  C4—C7 15315 References
03—C4 1.460 (4) C9—C10 1.408 (4) Koenig, J. J., Moureau, F., Vercauteren, D. P., Durant, F., Ducrey, F.
06—C5 1.407 (4) C9—Cl14 1.387 (4) & Jarreau, F. X. (1992). Presented at the XVIIIth CINP Congress.
06—C21 1.412(5) C10—Cl11 1.381 4) Moureau, F., Wouters, J., Vercauteren, D, P., Evrard, G., Durant, F.,
015—C12 1.374 (4) Cl1—C12 1391 (4) Ducrey, F., Koenig, J. J. & Jarreau, F. X. (1992). Eur. J. Med.
015—C16 1428 (4) C12—C13 1.3854) Chem. 27, 939-948.
g;_cz"—c”‘ {‘3‘22 8; g}HH}‘; }gﬁ‘g E:; Sheldrick, G. M. (1976). SHELX76. Program for Crystal Structure
N8—C7 1: 455 (4) C17—C18 1:511 @ Determination. Univ. of Cambridge, England.
N8—C9 1.410 4) C18—C20 1.514 (4) SheldnckI, SG M. (1985) S"I-ELXS86 Program for the Solution of
Qoo moo  Neoscu 19700 o N T G
. 118.4 (3) » e e - - %0, y
C12—015—C16 1189 (2) C9—C10—C11 120.1 3) Wouters, J". Moureaun, F., Dory, M., Evrard, G., Duran.t, F., Ducrey,
C2—N8—C7 112.1 (3) C10—C11—C12 121.03) F., Kocmg, JLIL & Jarreau, F. X. (1993). Trends in QSAR and
C2—N8—C9 125.0(2) 015—C12—Cl11 115.1 (3) Molecular Modelling 92, edited by C. Wermuth, pp. 291-293.
C7—N8—C9 1227 2) 015—C12—C13 125.7 (3) Leiden: ESCOM.
01—C2—03 120.8 (3) Cl1—C12—C13 119.1(3) Wouters, J., Moureau, F., Vercauteren, D. P., Evrard, G., Durant, F.,
01—C2—N8 129.5(3) C12—C13—C14 120.2 3) Ducrey, F., Koenig, J. J. & Jarreau, F. X. (1994). J. Neural Transm.
03—C2—N8 109.7 (2) C9—C14—C13 121.1(3) Suppl. 41. Tn the press.
03—C4—CS 109.3 (3) 015—C16—C17 105.1 2)
03—C4—C7 105.1(2) C16—C17—C18 1149 W:uters&l, Pe(r:pse(;e,9 s.,lrzjlgrberg, B., Evrard, G. & Durant, F. (1994).
C5—C4—C7 114.0 (3) 019—C18—Cl17 107.9 (2) cta Cryst. 30, 57-100.
06—C5—C4 109.6 (3) 019—C18—C20 110.4 (3)
N8—C7—C4 102.2(2) C17—C18—C20 1119 3)
N8—C9—C10 1219 3)
C4—03—C2—01 —1784(3) (C5—C4—C7—N8 129.6 (3)
C4—03—C2—N8 27(3) 03—C4—C5—06 60.1(3)
C2—03—C4—C5 —1309(3) CI—C4—C5—06 —s713 Acta Cryst. (1994). C50, 1492-1494
C2—03—C4—C7 —82(3) 03--C4—C7—N8 10.1 3)
C21—06—C5—C4 1721(3) N8—C9—C10—Cl1 179.4 (3) -
C16—015—C12—Cl1  1748(3) Cl4—C9—C10—ClI 03 (Z,Z)-5-Anilino-1,1,1,6,6,6-hexafluoro-3,4-
C16—015—C12—C13  —38(4) N8—C9 Cl4—Cl13 —1794(3) s 24.48 Feam?
C12—015—C16—C17 —1722() Cl0—C9—Cl4—C13 —03(5) diazahexa-2,4-diene-2-amine
C7—N8—C2—01 —1743(3) C9—C10—C11—C12 —0.1(6)
C9—N8—C2—01 04(5) Cl10—C11—C12—015 —178.7(3)
C7—N8—C2—03 45@) Cl0—Cll—C12—C13 —01(4) MOHAMAD ABDUL-GHANI, BRIAN BEAGLEY,
C9—N8—C2—03 1792(3) 015—C12—C13—C14 1786(3) ROBIN G. PRITCHARD AND ANTHONY E. TIPPING
C7—N8—C9—C10 —1737(3) Cl1—C12—C13—Cl4 0.1(5)
g—zs—m—c:: -les 8; 8}2—‘3:34:ﬁ?8 1602 g; Department of Chemistry, University of Manchester
C2—N8—C9—C10 122(5 C16—Cl17—C1s—019 —s6.7(3) Institute of Science and Technology, PO Box 88,
C2—N8—C7—C4 —92(3) Cl6—C17—C18—C20 —1784(3) Manchester M60 1QD, England
C9—N8—C7—C4 176.0 3)

Table 3. Hydrogen-bonding geometry (A, °)

D—H---A H..A D—H...A

019—H]19. . -.019} 2.850 (4) 174.0 (50)
Symmetry code: (i) § —x,2—y, } +z.

Most calculations were performed with SHELX76 (Sheldrick,
1976), the structure was solved using SHELXS86 (Sheldrick,
1985) and PLATON (Spek, 1990) was used for the generation
of the CIE.
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Abstract

The title molecule, C1oHgFsN,4, has been characterized
crystallographically, thus establishing its isomeric form.
This form has a C=N—N=—C substructure with a
torsion angle of 145 (1)° about the N—N bond. There is
an extensive hydrogen-bonding system, such that each
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