600

c13 0.1678 (1) 0.2003 (5) 04856(11)  7.84
C14 0.1954 (2) 0.1066 (6) 0.4682(13)  10.87
Ci15 0.2297 (2) 0.1368 (7) 04230(14) 1204
Cl6 0.2383 (2) 0.2614 (7) 0.3945(15) 1285
cn7 02117 (1) 0.3588 (5) 04121(11) 867
c2 0.1072 (1) 0.4666 (4) 0.2274(7) 352
c21 0.0833 (1) 03446 (4) 0.2279 (8) 422
c22 0.0939 (1) 0.2490 (4) 0.0981 (8) 426
C23 0.1290 (1) 0.2403 (5) 0.0333 (9) 6.07
c24 0.1369 (2) 0.1525(5)  —0.0888(10)  8.14
C25 0.1103 (2) 0.0703(5)  —0.1473(9) 733
C26 0.0754 (2) 0.0765(5)  —0.0819(10) 693
c27 0.0667 (1) 0.1655 (5) 0.0371(9) 5.42
c3 0.1050 (1) 0.5602 (4) 0.0934(8) 3.94
c3l 0.0758 (1) 0.5554(4)  —0.0360(8) 473
c32 0.0370 (1) 0.6005 (4) 0.0220 (8) 3.99
C33 0.0337(1)  _ 0.7153(4) 0.1059 (9) 5.06
C34 —0.0014 (1) 0.7573 (5) 0.1567 (9) 595
C35 —0.0327 (1) 0.6840 (5) 0.1272(8) 5.48
C36 —0.0295 (1) 0.5688 (5) 0.0484 (8) 5.56
c37 0.0053 (1) 0.5257(5)  —0.0076(8) 497
c4 0.1321 (1) 0.6500 (4) 0.1148 (8) 392
c41 0.1423 (1) 0.7595 (4) 0.0034 (8) 4.90
c42 0.1773 (1) 07335(4)  —0.0993(8) 417
c43 0.1873 (1) 0.6093(5)  —0.1442(8) 479
c44 0.2180 (1) 0.5879(6)  —0.2454(8) 6.05
c45 0.2379 (1) 0.6914(7)  —0.3019(9) 6.50
C46 0.2286 (1) 0.8135(6)  —02594(10) 699
c47 0.1982 (1) 0.8365(5)  —0.1570(9) 5.82
cs 0.1530 (1) 0.6233 (4) 0.2690 (7) 4.16
cs1 0.1550 (1) 0.7387 (4) 0.3871(9) 495
cs2 0.1174 (1) 0.7976 (4) 0.4334(8) 429
Cs3 0.0943 (1) 0.7350 (4) 0.5433 (8) 494
C54 0.0598 (1) 0.7875 (5) 0.5880 (9) 5.80
Cs5 0.0483 (1) 0.9034 (5) 0.5239 (9) 5.49
C56 0.0709 (2) 0.9658 (4) 0.4155 (9) 590
Cs7 0.1051 (1) 0.9146 (4) 03701 (8) 5.28
Table 2. Bond lengths (A) and angles (°)
Cl—C2 1328(5)  C2—C21 1.515(5)
C1—C5 1507(6)  C3—C31 1.490 (6)
Cc2—C3 1470(6)  C4—C4l 150.0 (6)
C3—C4 1346(5)  C5—C5l 1.539 (6)
C4—C5 1.502 (6)
c1—cii 1.515 (6)
C(CHz)—C(Ph) 1.505(6)-1.532(5)  C(Ph)}—C(Ph)* 1.3504 (7)-1.393 (7)
C2—C1-—C5 1095@)  C4—C3—C31 127.8 (4)
Cl—C2—C3 1099(3)  C3—C31—C32 113.0 (4)
C2—C3-C4 1083(4)  C31—C32—C33 119.8 (4)
C3—C4—C5 109.8(4)  C31—C32—C37 120.5 (4)
C4—C5—C1 1025(3)  C3—C4—C4l 127.4 (4)
C2—C1—Cl11 1273@4)  C5—C4—C41 122.7 (4)
C11—C1—C5 1232(4)  C4—C41—C42 114.0 (3)
Cl—C11—C12 1147@)  C41—C42—C43 121.4 (4)
C11—C12—C13 1203(5)  C41—C42—C47 119.7 (4)
Cl1—C12—C17 121.0(4)  Cl1—C5—C51 116.6 (4)
C1—C2—C21 1288(4)  C4—C5—C51 114.9 (4)
C3—C2—C21 1210(4)  C5—Cl1—Cll1 1232 (4)
C2—C21—C22 113.54)  C5—C51—C52 1154 (4)
C21—C22—C23 1237(4)  C51—C52—C53 120.2 (4)
C21—C22—C27 1192(4)  C51—C52—C57 122.1 (4)
C2—C3—C31 123.8 (4)
C(Ph)—CPh—C(Ph)  117.0 (5)-121.3 (5)

*Inaccurate bond lengths concerning the atoms C14, C15 and C16 are
not considered.

Data reduction: SDP (Frenz, 1988). Program used to solve struc-
ture: SHELXS86 (Sheldrick, 1986). Program used to refine struc-
ture: SHELX76.

The w-scan width was (0.80+0.35tand)° and the maximum
scan time 60 s. Refinement was by full-matrix least-squares
methods. H-atom positions were calculated [d(C—H) =
0.95 A] with a fixed Uso of 0.06 (—CH;—) or 0.08 A?
(CsHs—).
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Lists of structure factors, anisotropic thermal parameters, H-atom coor-
dinates and complete geometry have been deposited with the British Li-
brary Document Supply Centre as Supplementary Publication No. SUP
55672 (21 pp.). Copies may be obtained through The Technical Editor,
International Union of Crystallography, 5 Abbey Square, Chester CH1
2HU, England. [CIF reference: HU1006]
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Abstract

The absolute configuration of methyl 11-{[2-(4-
benzylpiperidino)ethyl]thio}-6,11-dihydrodibenz[b,e}-
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oxepin-2-carboxylate was determined unequivocally
based on the known absolute configuration of (+)-
2,2’~(1,1"-binaphthyl)phosphoric acid [(+)-BNPPA].
The dihedral angle between the two phenyl rings is
43.3°,

Comment

Sodium 11-{[2-(4-benzylpiperidino)ethyl]thio}-6,11-
dihydrodibenz[b,e]oxepin-2-carboxylate is a novel
anti-allergic agent and also possesses thromboxane
A, antagonist activity (Ohshima er al, 1989).
Although its racemic compound shows antagonistic
activity against thromboxane A,, optical resolution
has been successfully accomplished using (+)- or
(—)-BNPPA as a resolving agent (Sugaya, Kuge,
Tomioka & Tamaki, 1992). In order to determine the
absolute configuration of methyl 11-{[2-(4-benzyl-
piperidino)ethyl]thio}-6,11-dihydrodibenz[b,e]oxepin-
2-carboxylate [(+) form], we have undertaken the
X-ray analysis of its (+)-BNPPA salt (1).

'SAs
@ @ COOMe

(1)

The absolute configuration of the C11 atom was
determined to be R based on the known chirality of
(+)-BNPPA. The molecular structure of methyl
(11 R)-11-{[2-(4-benzylpiperidino)ethyl]thio}-6,1 1-di-
hydrodibenz[b,eloxepin-2-carboxylate is shown in
Fig. 1. The 6,11-dihydrodibenz[b,e]oxepin skeleton
adopts a folded conformation. The dihedral angle
between the two phenyl rings [43.3 (2)°] is much
larger than in isoxepac (31.5°) and its methyl ester
(34.2°), but smaller than in isoxepac ethyl ester
(49.0°; Matsuzawa, Hirayama, Ohshima & Obase,
1992). The planarity of ring 4 (y* = 13.0) is signifi-
cantly higher than that of ring B (y* = 66.4). The

Fig. 1. ORTEPII drawing (Johnson, 1976) of methyl (11 R)-11-{[2-
(4-benzylpiperidinyl)ethyl]thio}-6,11-dihydrodibenz{b,eJoxepin-
2-carboxylate. Heavy atoms are shown with 30% probability
ellipsoids and H atoms as spheres of arbitrary radius.
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two S—C bonds are remarkably asymmetrical. The
piperidine ring adopts a chair conformation. The
torsion angles Cla—C11—S—C14, C10a—C11—S—
Cl4 and Cl11—S—Cl4—CI15 are 155.8(3),
—74.2 (3) and —76.6 (4)°, respectively. One metha-

nol molecule is contained in an asymmetric unit.

Experimental
Crystal data

C30H34NO3S.C2oH;604P.--
CH,O

M, = 866.0

Orthorhombic

P2,2,2,

a=16.465 (2) A

b=30.163 (3) A

c=9.061 (1) A

V =4500 (1) A3

Z=4

D, =128Mgm™>
n = 1.29 Mg m~3

Data collection

Enraf—-Nonius CAD-4
diffractometer

w/26 scans

Absorption correction:
none

4750 measured reflections

4656 independent reflections

4121 observed reflections
[|Fo|>3.00(|Fo))]

Refinement

Refinement on F

Final R = 0.060

wR = 0.085

S =240

4121 reflections

550 parameters

H-atom parameters not re-
fined

w = 4FZ/[()*+

(0.041,)°1'/*/Lp
(A/0)max = 0.03

Cu Ko radiation

A =154184 A

Cell parameters from 25
reflections

0 = 31-43°

p =149 mm~

T=293K

Prism

0.3 x 0.3 x 0.2 mm

Colourless

1

Ry = 0.035

Gmax =70°

h=0—>19

k=0 — 36

I=0-—-11

3 standard reflections
frequency: 83.33 min
intensity variation:
0.007%

Apmax = 0.52 (6) e A3

Apmin = —0.11 (6) e A3

Extinction correction:
Zachariasen (1963)

Extinction coefficient:
3.0x1077

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V)

Table 1. Fractional atomic coordinates and equivalent
isotropic thermal parameters A%

Beq = (4/3)Z,~Ejﬁ,~ja;.aj.

x y z Beq
S 1.01206 (7) 0.61795(4)  —0.5656 (2) 4.01(2)
05 0.8657 (3) 0.5234 (1) —0.4109 (5) 6.02 (9)
Ol2a 0.6783 (4) 0.5913 (2) ~0.9741 (7) 11.7(2)
012b 0.7404 (3) 0.6529 (1) —0.9124 (5) 6.7(1)
N 1.0624 (2) 0.7514 (1) —0.5670 (4) 3.24(7)
Cl 0.8166 (3) 0.6131 (2) —0.6712(6) 3.93(9)
Cla 0.8536 (3) 0.5930 (1) -0.5519 (6) 3.7709)
2 0.7615 (3) 0.5905 (2) —0.7587 (6) 4.6(1)
C3 0.7411 (3) 0.5469 (2) —0.7209 (7) 5.4(1)
C4 0.7762 (3) 0.5271 (2) —0.6032 (7) 5.2(1)
Cda 0.8344 (3) 0.5488 (2) —0.5213 (6) 4.6(1)
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c6 09434 (4) 0.5335 (2) —0.3515 (8) 5.5(1)
Céa 0.9386 (3) 0.5724 (2) —0.2461 (6) 47(1)
c7 0.9489 (4) 0.5668 (2) —0.0939 (7) 6.3(1)
c8 0.9445 (4) 0.6017 (3) —0.0027 (7) 7.0(2)
co 09282 (4) 0.6430 (2) —0.0557 (7) 6.7(2)
c10 09171 (4) 0.6499 (2) —0.2066 (6) 50(1)
Cl0a 0.9236 (3) 06143 (2) —0.3036 (5) 3.97(9)
cl1 09132 (3) 0.6223 (1) ~0.4663 (5) 3.39(8)
c12 0.7244 (4) 0.6106 (2) —0.8920 (8) 6.2(1)
ci3 0.7091 (6) 0.6739 (5) —1.048 (1) 13.8(3)
cl4 1.0599 (3) 0.6693 (2) —~0.5107 (6) 4.1(1)
c15 1.0232 (3) 0.7071 (1) —0.5969 (6) 377 9)
C16 1.0551 (3) 0.7656 (2) —0.4077 (5) 3.78(9)
c17 1.0908 (3) 0.8111 (2) —0.3841 (6) 42(1)
c18 1.0516 (3) 0.8457 (1) —0.4824 (5) 3.67(9)
c19 1.0618 (3) 0.8308 (2) —0.6420 (6) 4.04 (9)
C20 1.0252 (3) 0.7855 (1) —0.6687 (5) 3.779)
c21 1.0881 (3) 0.8926 (2) —0.4534 (6) 47(1)
c2 1.0432 (3) 0.9292 (1) —0.5335 (6) 42(1)
c23 1.0797 (4) 09530 (2) —0.6496 (8) 6.1(1)
24 1.0388 (4) 0.9866 (2) —~0.7199 (8) 72(2)
c25 0.9620 (4) 0.9968 (2) —0.6834 (8) 6.7(2)
26 0.9235 (4) 09737 (2) —0.5729 (9) 6.3(1)
27 0.9644 (3) 0.9403 (2) —0.4980 (6) 48(1)
P(B) 0.78687 (6) 0.76373 (4) 0.5695 (2) 377 (2)
01(B) 0.8498 (2) 0.7291 (1) 0.5650 (5) 5.31(8)
02(B) 0.7173 (2) 0.7613 (1) 0.6739 (4) 4.58(7)
03(B) 0.7423 (2) 0.7708 (1) 04121 (4) 3.93(6)
04(B) 0.8358 (2) 0.8101 (1) 0.5856 (4) 3.97 (6)
C1(B) 0.7892 (3) 0.7862 (1) 0.2945 (6) 3.729)
C2(B) 0.8105 (3) 0.7555 (2) 0.1848 (7) 5.0(1)
C3(B) 0.8545 (4) 0.7693 (2) 0.0650 (7) 5.1(1)
C4(B) 0.8800 (3) 0.8130 (2) 0.0550 (6) 4.6(1)
C(5B) 0.8594 (3) 0.8448 (2) 0.1657 (5) 3.66 (9)
C6(B) 0.8088 (3) 0.8302 (1) 0.2871 (5) 3.51(8)
C7(B) 0.9296 (4) 0.8274 (2) —0.0654 (6) 57(1)
C8(B) 0.9588 (4) 0.8699 (2) —0.0707 (7) 6.4 (1)
C9(B) 0.9394 (4) 0.9003 (2) 0.0391 (6) 53(1)
C10(B) 0.8906 (3) 0.8885 (2) 0.1553 (6) 4.2(1)
C11(B) 0.7816 (2) 0.8607 (1) 0.4072 (5) 3.51 (8)
CI12(B) 0.7386 (3) 0.9010 (2) 0.3794 (6) 43(1)
C13(B) 0.7198 (3) 0.9302 (2) 0.4988 (7) 53(1)
Cl14(B) 0.7395 (3) 0.9179 (2) 0.6430 (8) 5.8(1)
C15(B) 0.7757 (3) 0.8779 (2) 0.6722 (6) 49(1)
C16(B) 0.7959 (3) 0.8495 (1) 0.5509 (5) 3.57(8)
C17(B) 0.7120 (3) 09123 (2) 0.2333(7) 5.6(1)
C18(B) 0.6711 (4) 0.9521 (2) 0.2134 9) 8.1(2)
CI19(B) 0.6584 (4) 09813 (2) 0.331 (1) 86(2)
C20(B) 06807 (4) 0.9703 (2) 0.4688 (9) 6.7(2)
O(SOLy*  0.6256 (6) 0.7810 (3) 0.926 (1) 153(2)
C(SOL)*  0.6355(8) 0.8215 (4) 0.989 (1) 13.8(8)

*Refined isotropically. B and SOL denote (+)-BNPPA and the solvent
molecules, respectively.

Table 2. Selected bond lengths (A) and angles (°)

s—c1 1.865 (4) C4—Cda 1.378 (8)
05—C6 1420 (7) C6a—C10a 1.387 (7)
N—C20 1.510 (6) C14—C15 1.508 (6)
Cla—Cll 1.531 (6) 05—C4a 1.363(7)
C62—C7 1.400 (8) N—C16 1.510 (6)
Cl0a—Cl1 1.504 (7) Cla—C4a 1.398 (6)
s—Cl4 1.808 (5) C6—Cé6a 1.516 (8)
N—C15 1.508 (5) C10—C10a 1.392(7)
Cl—Cla 1381 (7)

Cl1—S—Cl4 100.8 2) C4a—05—C6 119.9 (4)
C15—N—C16 112.8 (3) C15—N—C20 108.6 (3)
C16—N—C20 111.0 (3) C4a—Cla—C1 118.2 (4)
C4a—Cla—Cll 126.5 (4) C1—Cla—Cl1 1153 (4)
Cla—Cda—C4 120.3 (5) Cla—C4a—O5 126.7 (5)
C4—Cda—05 113.0 (4) C6a—C6—O05 111.0 (4)
C10a—C6a—C7 120.1 (5) C10a—C6a—C6 118.6 (5)
C7—C6a—C6 121.3 (5) C11—C10a—C10 119.1 (4)
C11—C10a—C6a 1223 (4) C10—C10a—C6a 118.6 (5)
S—Cl11—Cla 1059 (3) S—C11—C10a 111.2(3)
Cla—C11—Cl10a 118.5 (4) $—Cl4-C15 109.3 3)
C14—C15—N 113.9 (4)
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Program used throughout the analysis: CAD-4 SDP-Plus (Frenz,
1983). Program used to solve structure: MULTAN11/82 (Main,
Fiske, Hull, Lessinger, Germain, Declercq & Woolfson, 1982).
Program used to draw the picture: ORTEPII (Johnson,1976). Re-
finement was by full-matrix least-squares methods.

Lists of structure factors, anisotropic thermal parameters, H-atom coor-
dinates and complete geometry have been deposited with the British Li-
brary Document Supply Centre as Supplementary Publication No. SUP
55535 (28 pp.). Copies may be obtained through The Technical Editor,
International Union of Crystallography, S Abbey Square, Chester CH1
2HU, England. [CIF reference: AS1015]
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Abstract

The title molecule, 25,26,27,28-tetraacetonyloxy-5,11,-
17,23-tetra-tert-butylpentacyclo[19.3.1.137,1%13 115:19]-
octacosa-1(25),3,5,7(28),9,11,13(27),15,17,19,21,23-
dodecaene, has twofold crystallographic symmetry and
adopts a distorted cone conformation in the solid state.
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