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drug anions and diethylammonium cations (Fig. 2)
with the N4---HIN7 distance equal to 1-81 A and the
N4--HIN7—N7 bond angle equal to 168-5°.
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Abstract. C,;H,;N;O;, M, =363-38, monoclinic,
P2,/n, a=7243 (6) b=11-452 (4), ¢ =20-552 (4) A
B =93-93 (3)°, =1701(2) A% Z=4, D,=
1419 Mg m ™ 3, A(Mo Ka)= 071073A w=
0-093 mm~!, F(000)=760, T=293K, final R=
0-027 for 1239 observed reflections with 1> 3a(J).
The benzofuran moiety is essentially planar with the
phenyl ring inclined at 139-53 (7)° to it. The tetrazole
ring is also planar with the mean planes of the
tetrazole ring and the benzofuran moiety lying at
8-1(2)°. The carboxamide chain is fully extended
with a CC—NC torsion angle of 177-7 (2)°. H atoms
on the N atoms are involved in short intramolecular
contacts (O--H 2:058 and 2-236 A).

Introduction. We have reported the crystal structure
of 5-methoxy-3-(1-methylethoxy)-1-phenyl-N-(1 H-te-
trazol-5-yl)-1 H-indole-2-carboxamide—diethylamine

(1) (Parvez, Unangst, Connor & Mullican, 1991).
Compound (1) is a potent inhibitor of allergic
mediator release from human basophils and from
guinea pig and human chopped lung tissue chal-
lenged with anti-IgE (Unangst, Connor, Stabler,
Weikert, Carethers, Kennedy, Thueson, Chestnut,
Adolphson & Conroy, 1989). The crystal structure of

* Author to whom correspondence should be addressed.
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(2), a benzofuran analogue of (1), was determined to
assist molecular-modeling studies in understanding
the structural and conformational features necessary
for inhibition of allergic mediator release.
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Experimental. A mixture of 8-8 g (0-030 mol) of 3-(1-
methylethoxy)-7-phenyl-2-benzofurancarboxylic acid
(Connor, Cetenko, Unangst & Johnson, 1987) and
5:5g (0034 mol) of 1,1’-carbonylbis(1 H-imidazole)
in 180 ml of acetonitrile was stirred at reflux under a
nitrogen atmosphere for 90 min. The cooled reaction
mixture was treated with 3-0g (0-035mol) of
anhydrous 5-aminotetrazole, followed by 10-0 ml
(7-3 g; 0-072 mol) of triethylamine. The mixture was
again stirred at reflux for 16 h, cooled, added to
750 g of ice and water, and acidified with acetic acid.
The precipitated product was filtered, washed with
water, and recrystallized from methanol/N,N-
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Table 1. Summary of data collection and structure Table 2. Final fractional coordinates and equivalent

refinement isotropic thermal parameters (A?) with e.s.d.’s in
Crystal size (mm) 0-15 x 0-20 x 0-45 parentheses
Diffractometer Enraf-Nonius CAD-4 Boq=By, + BBy, + By, + abcosy By, + accosf By + becosa By,
Monochromator Graphite
Cell constants 25 reflections, 10 < 8 < 15° x ¥y z B,
Omax (°) 20 o(l) 0-2200 (2) 0-0151 (1) 0-43063 (5) 295 (3)
Scan method w/20 oQR) 0-3296 (2) 0-0309 (1) 0-60052 (6) 3-61 (3)
w-scan width (°) . 0-70 + 0-35tané 0o(3) 01481 (2)  —0:2141 (1) 0-45432 (6) 3-90 (3)
Variable scan speed (° min~") 0-55-3-3 N(1) - 02234(2) —0-1943 (1) 0-56231 (7) 3-05 (4)
Scan ranges of A, k, [ . 0->7,0~>11, —20-20 NQ2) 0-2188 (3)  —0-3531 (2) 0-63650 (8) 408 (4)
Intervals of standard reflections (s) 3690 . NQ@) 0-1584 (3) —0-4654 (2) 0-63060 (8) 4-50 (4)
Crystal decay ) Insignificant o N(@4) 00924 (2)  —0-4870 (2) 0:57222 (8) 407 (4)
Dafa correction applied* Lorentz and polarization N(5) 0-1108 (2) —0-3869 (1) 0-53858 (7) 3-40 (4)
Unique data measured 1567 (1) 0-2633 (3) 0-1310 (2) 0-43575 (9) 2:69 (4)
Data used [/ > 30(J)] 1239 CQ2) 02610 (3) 0-2069 (2) 0-38273 (9) 2:84 (4)
Riay 0-007 C(3) 0-3106 (3) 0-3200 (2) 0-39862 (9) 3-55 (5)
Parameters refined 244 C@) 0-3583 (3) 0-3554 (2) 0-4623 (1) 382 (5)
R,wR 0027, 0-033 B c() 0-3596 (3) 0-2789 (2) 0-51332 9) 3:58 (5)
Weighting scheme w=[0*(F,) + (0-040F,)’] C(6) 03117 (3) 0-1624 (2) 0-50023 (8) 276 (4)
(4/0)may i last cycle . <001 C(7) 0-2960 (3) 0-0558 (2) 0-53677 (9) 2:79 (4)
Apinzmax in final AF map (e A7%) =0-23, 0-12 C(8) 02402 (2)  —0-0290 (2) 0-49343 (8) 2:67 (4)
s 1-348 C(9) 0-2137 (3) 0-1709 (2) 0-31464 (9) 2:91 (4)
. .. C(10) 0-3138 (3) 0-2146 (2) 0-2648 (1) 385 (5)
Absorption ignored. c(11) 02721 (3) 01824 (2) 02012 (1) 436 (5
C(12) 0-1305 (3) 0-1065 (2) 0-18598 (9) 409 (5)
c(13) 0-0293 (3) 0-0624 (2) 0-2344 (1) 402 (5)
. . . . C(14) 0-0706 (3) 0-0941 (2) 0-29826 (9) 342 (5)
dimethylformamide/water to yield 7-8 g (72% yield) cqs) 03792 (3 01240 (2) 064729 (9) 312 (4)
: : . C(16) 0-4618 (3) 0:0636 (2) 0-7067 (1) 428 (5)
of tetrazole product, after washing with hexane; m.p. &in 02120 (3 0199 @) 0:6603 (1) 15 (5
497 K dec. c(18) 01999 (3)  —01515(2) 049973 8) 275 (4)

Details of data collection and structure refinement C(19) 01861 (3)  —03073 (2 057856 (9)  2:85(4)
are given in Table 1. The structure was solved by
direct methods (MULTAN11/82; Main, Fiske, Hull,
Lessinger, Germain, Declercq & Woolfson, 1982)
and refined by full-matrix least-squares calculations Table 3. Bond distances (A) and bond angles (°)
on F’s. H atoms were located from a difference map

and included at these positions in the structure-factor 88; ggg L 8; ggg 88; Iae g;
calculations with the overall isotropic temperature o0(@2) c(7) 13472 C4) CG) 1367(3)
factor B, =40A% C, N and O had anisotropic 0@ C(15) 1464(2) CG)  C(O) 1400 ()
fact, Scattering factors used in the n) o Lame® o o 142a
temperature factors. Sca g Iactors N(1) C(18) 1376 (2) a7 CE 13612
calculations were taken from Cromer & Mann (1968) ggl; C(19) 1367(2) C(8) C(18) 1440 (3)
: : 2) N@) 1361 () C(9 C(10) 1388 (3)

and Stewart, Davidson & Simpson (1965). Computer NG C(9) 1308 () C® Cu4 1383 (3)
programs used in this study were from the Enraf- wn@3) N@y) 1285 ) C(10) C(11) 1372 (3)
Nonius Structure Determination Package (B. A. Egg 2((153) :'1;;3 8; 283 g((ig }g% 8;
Frenz & Associates, Inc., 1985) and ORTEPIL iy iy 1393 (o) Q13) CU4) 1374 (3)
(Johnson, 1976). Cl) C(6) 139%(2) C(15) C(16) 1492 (3)
C@ C® 13717Q) C(15) C(17) 1491 (3)

DiSCl.lSSiOll. Final fractional coordinates and equiva- C() O@) C@®) 1059(1) c6) CT C@B) 1071
lent isotropic thermal parameters with e.s.d.’s are C(7) 0@2) C(15 1203 (1) o C@® Cn 1109(2)

: : * : C(18) N(1) C€(19) 1235(2) o(1) C@B) C(18) 1155(2)
listed in 'I_'able 2.* Table 3 contains bond lengths and NG N@ (%) 10510 Ch C®)  CU8) 1336 ()
angles. Fig. 1 shows the molecular structure of the N2 N3 N@ 11122 C2) C@O C10) 11992
title compound. Fig. 2 is a stereoview of the unit-cell gg; ggg 2((15;) }ggg 8; gﬁ?» gg; gﬁg 35(1) 8;
packing. The benzofuran moiety is essentially planar o) ¢y o) 12372 cO) CU0) Gl 1209 (2)
with maximum deviation of any atom 0-008 (2) A, on) c1) C 11142 C(10) C11) C(12) 1202 (2)
The phenyl ring is also planar [max. deviation gg; 28 ggg [ g; 283 gﬁg; g((}ig 159 8;
0-001 (2) A] angi is inclined at 13953(7)0 to the C(l) C@2) CO 1238(2) C(9) C(14) CI3) 1207(2)
benzofuran moiety. The tetrazole ring is planar to C@3) C(2) C©) 1218(2) 0@2) C(15) C(16) 1054 (1)
C(2) C@B) C@#) 1228(2) 0@Q) C(15) C(17 1101 ()

* Lists of structure factors, anisotropic thermal parameters, cE) cé <) 1215(2) C(le) Cc(15 cin 1128 (2)
least-squares-planes data and H-atom parameters have been gﬁ; ggg ggg) }ig‘: 8; 8(3 g(}g) 2(81) g‘ig (g)
deposited with the British Library Document Supply Centre as iy C(6) C(7; 1047 (2) Ngl) CEIS% CES; 1147 22;
Supplementary Publication No. SUP 53307 (19 pp.). Copies may ¢(5) C(6) C(7) 1372(2) N(I) C(19) N@) 1251 (2)
be obtained through The Technical Editor, International Unionof 0(2) C(7) C(6) 132:1(2) N(1) C(19) N 12562
Crystallography, 5 Abbey Square, Chester CH1 2HU, England. 02 C(M C@® 1207(Q) NQ) C(19) N(5) 1093 (2)
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Fig. 1. ORTEP drawing of the title compound showing numbering
scheme.

Fig. 2. Stereoview of a unit cell showing molecular packing.

within 0-004 (2) A and is linked to the benzofuran
moiety through a fully extended carboxamide group
which exhibits a C(8)C(18)—N(1)C(19) torsion angle
of 1777 (2)°. The mean planes of the benzofuran
moiety and the tetrazole ring are oriented at 8-1 (2)°.
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The corresponding torsion and mean-planes angles
in (1) were 1749 (3) and 10-8 (4)°, respectively
(Parvez, Unangst, Connor & Mullican, 1991).

The bond distances and angles in the benzofuran
moiety and its substituents, phenyl, methylethoxy,
and carboxamide groups, are unexceptional. In the
tetrazole ring, the N(3)—N(4) distance [1-285 (2) Al
is clearly indicative of a double bond, which is
significantly shorter than N(2)—N(3) and N(4)—
N(5) single bonds [1-361 (2) and 1-349 (2) A, respec-
tively]. There are no unusual intermolecular dis-
tances less than van der Waals contacts. However, H
atoms on the N(1) and N(5) atoms are directed
towards O(2) and O(3), respectively, resulting in
intramolecular contacts of 2-058 and 2-236 A, respec-
tively.
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Structure and Absolute Configuration of an Antihistaminic Drug,
Clemastine Hydrogen Fumarate
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Abstract. 2-{2-[1-(4-Chlorophenyl)-1-phenylethoxy]-
ethyl}-1-methylpyrrolidinium hydrogen fumarate,
C, H,,CINO*CH;0;, M, = 459-97, orthorhombic,

P2.22,, a=9414(2), b=13154(1), c¢=
19-535(2) A, V=2419-1A°, Z=4, D,=
1263 Mg m ™3, A(Cu Ka) = 1-5418 A, w=

0108-2701/91/030613-04503.00

1-684 mm~!, F(000)=976, T=293(1)K, R=
0-0564 for 2130 observed reflections with 7> 3a([).
Both six-membered rings are individually planar with
their mean planes almost perpendicular to each other
[angle 880 (1)°]. The pyrrolidine ring exhibits an
envelope conformation and is protonated at the N
© 1991 International Union of Crystallography



