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Plus (Sheldrick, 1990). Program(s) used to solve struc-
ture: SHELXTL-Plus. Program(s) used to refine structure:
SHELXL93 (Sheldrick, 1993). Molecular graphics: SHELXTL-
Plus. Software used to prepare material for publication:
SHELXL93.
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Abstract

The crystal of benzophenone crown ether acetal,
Ci9H»,04, with an 11-membered ring has two crystallo-
graphically independent molecules in the unit cell. The
bond lengths and angles in the ring moiety are similar
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to those of analogous crown ethers. The 11-membered
rings are greatly twisted to adopt planar—chiral structures
and the unit cell contains two sets of enantiomers.

Comment

A number of studies have been carried out on the
crystal structures of a wide variety of crown ethers
and their cation-binding complexes (Izatt & Christensen,
1978). However, X-ray crystal structure analyses of
analogous crown ether acetals, which are characterized
by the incorporation of an acetal functional group in the
cyclic polyether linkage, have seldom been conducted.
The structure of benzophenone crown ether acetal, (I),
is reported and compared with those of unsubstituted
crown ethers.

Lo, o
O

M

The molecular structure of the benzophenone crown
ether acetal is shown in Fig. 1. The unit cell con-
tains two crystallographically independent molecules (A
and B).

The average values of C—C, C—O, C—OO—C and
C—C—O of the ring moiety are 1.496, 1.418 A, 115.1
and 110.5° for molecule A, and 1.492, 1.419 A, 115.3
and 110.8° for molecule B, respectively. These bond
distances and angles are similar for both molecules and
are also similar to those of 18-crown-6 (1.507, 1.411 A,
113.5 and 109.8°; Dunitzo& Seiler, 1974) and benzo-
15-crown-5 (1.485, 1.419 A, 115.7 and 110.0°; Hanson,
1978).

The torsion angles of the ring constituent C—C—0—
C are |85.5(3)|-[89.4(3)|° and |125.4 (3)|-|157.5(3)|°.
The average value of 141.5° for the latter torsion
angles is different from the average values of 168.3°
in 18-crown-6 (|155.2|-|175.5|°) and 168.3° in benzo-
15-crown-5 (|163]-[171|°). The O—C—C—O torsion
angles are in the range |68.3(3)|-|77.8(3)|°. These
values are comparable to those of the relatively rigid
benzo-15-crown-5 (|66|—|72|°), while the more flexible
18-crown-6 has torsion angles of —67.6, 75.4 and
174.7°. The replacement of a dioxyethylene unit by
an acetal functional group markedly decreases the
flexibility of the macrocyclic ring. As a result, the
11-membered ring of the title compound is largely
twisted to adopt a planar—chiral structure.

The O(acetal)—C(acetal)—C(aromatic)—C(aromatic
o-position) torsion angles are in the range |11.6 (3)|-
[18.2(13)]° to reduce the steric repulsion between

Acta Crystallographica Section C
ISSN 0108-2701 © 1997



760

Molecule B

Fig. 1. ORTEPI (Johnson, 1976) plot of the two molecules A and
B of 2,2-diphenyl-1,3,6,9-tetraoxacycloundecane, with the atom-
numbering schemes. Displacement ellipsoids of the non-H atoms
are drawn at the 50% probability level.

the acetal O atom and the ortho-H atom, and also
between the two phenyl groups. Intramolecular C—
H---O contacts within the sum of the van der Waals
radii (2.4 A) are observed between the acetal O atom
and the phenyl C—H bond; O---H (O---C) distances
range from 2.33 to 2.35 A [2.673 (3)-2.692 (3) A]

Experimental

The title compound was prepared according to the procedure
described by Oshima, Nishioka, Ueno & Nagai (1982) and
recrystallized from hexane—diethy! ether solutions at room
temperature.

C]91'122()4

Crystal data

Ci9H204
M, = 31438
Triclinic
P1 .
a=13476(2) A
b=14.040 (1) A
c=103145(9) A
a = 103.953 (8)°
B = 105.200 (8)°
7 67.291 (8)°

= 1715.6 3) A?
z 4
D, =1217Mgm™3
Dn =121 Mgm™
D,, measured by flotation

Data collection

Rigaku AFC-5R diffractom-
eter
w scans
Absorption correction: none
5326 measured reflections
5079 independent reflections
3712 reflections with
1> 20()

Refinement

Refinement on F

R = 0.046

wR = 0.049

S=1.69

3712 reflections

415 parameters

H atoms not refined

Weighting scheme based
on measured e.s.d.’s

Cu Ka radiap'on

A=15418 A

Cell parameters from 25
reflections

0 = 12.61-27.62°

pu=0.69 mm™!
T =296 K
Prismatic

0.30 x 0.20 x 0.15 mm
Colorless

Rine = 0.021

gmax = 60°

h=-15—-14

k=-15—-15

I1=0-—-11

3 standard reflections
every 53 reflections
intensity decay: —2.17%

(A/0)max = 0.03

Apmax = 0.13 ¢ A‘

Apmin = =021 e A3

Extinction correction: none

Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. IV)

Table 1. Selected geometric parameters (A °)

01—Cl1 1.413 (3)
01—C2 1434 (3)
02—C3 1.408 (3)
02-—C4 1.421 (3)
03—C5 1.410 (3)
03—C6 1.408 (3)
04—Cl 1.409 (3)
04—C7 1.438 (3)
05—C20 1.409 (3)
05—C21 1.443 (3)
06—C22 1.407 (3)
Cl—01—C2—C3 153.9 (2)
C1—04—C7—C6 153.4 (2)
C2—C3—02—C4 —88.1(3)
C3—02—C4—C5 127.5 (3)
C4—C5—03—C6 1309 (3)
C5—03—C6—C7 —88.8(3)

06—C23 1.419 (3)
07—C24 1422 (3)
07—C25 1.407 (3)
08—C20 1.414 (3)
08—C26 1.434 (3)
c2—C3 1.500 (4)
C4—C5 1.486 (4)
C6—C7 1.501 (4)
C21—C22 1.493 (3)
C23—C24 1.492 (4)
C25—C26 1.492 (3)
C20—05—C21—C22 —157.5(2)
C20—08—C26—C25 —149.9(2)
C21—C22—06—C23  855(3)
C22—06—C23—C24 —125.4(3)
C23—C24—07—C25 —1332(3)
C24—07—C25—C26  89.4(3)

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1988). Cell refinement:
MSCIAFC Diffractometer Control Software. Data reduction:
TEXSAN (Molecular Structure Corporation, 1992). Program(s)
used to solve structure: SHELXS86 (Sheldrick, 1985). Pro-
gram(s) used to refine structure: TEXSAN. Molecular graphics:
ORTEPI (Johnson, 1976). Software used to prepare material
for publication: TEXSAN.



HATSUE TAMURA et al.

Lists of atomic coordinates, displacement parameters, structure factors
and complete geometry have been deposited with the IUCr (Reference:
OA1021). 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 crystal structure of the title compound, C;7H,¢CIN3,
and its global minimum-energy structure are not com-
patible with the model proposed in a recent CoMFA
3D-QSAR (comparative molecular-field analysis 3D-
quantitative structure—activity relationship) analysis in
which the fixed conformation of the model is used to
align all the structures of the inhibitors studied. This
result suggests the hypothesis that this molecule belongs
to another class of antifungal agents.

Comment

Cytochrome P-450 (Ortiz de Mantellano, 1986) depen-
dent lanosterol 14a-demethylase (P-450py) catalyzes
the first step of the biochemically important conver-
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sion of lanosterol to cholesterol (mammals) or ergo-
sterol (fungi), which are important constituents of the
cell membrane, by causing the removal of the 14a-
methyl group of lanosterol to give the A'*~'5 desat-
urated sterol.

N-Substituted imidazole and triazole antifungal com-
pounds are used in therapy and cure mycoses inhibit-
ing the fungal P-450py at concentrations which are not
expected to affect the host corresponding enzyme. We
have previously reported on the synthesis and activity
of several new derivatives containing different hetero-
cyclic rings (Porretta et al., 1993, 1995; Fioravanti et
al., 1995; Biava er al., 1995) in the course of work
on new potential antimicrobial compounds related to
natural or synthetic agents of therapeutical value. We
particularly pointed out that the title compound, (I),
showed very good in vitro and in vivo activity, compa-
rable with that of miconazole and ketoconazole (Panico,
Villa, Simonetti, Porretta & Scalzo, 1990).

&y «\@\CI
@

The conformation of the structure is described by the
torsion angles given in Table 1. The dihedral angle be-
tween the imidazole ring (r.m.s. deviation 0.002 A) and
the adjacent plane formed by the atoms from C14 to
N1 (r.m.s. deviation 0.027 A) is 85.7(1)°. The second
plane makes a dihedral angle of 70.8 (1)° with a third
more distorted plane (r.m.s. deviation 0.034 A) given by
the atoms from C7 to Cl. The crystal structure and the
global minimum-energy structure emerging from a con-
formational analysis (program BKM; Tafi et al., 1996)
showed that the title compound is not compatible with
the model of the more recent available CoMFA 3D-
QSAR analysis (Tafi et al., 1996) because it occupies
a different conformational space and is not superimpos-
able on the model following the same alignment rules.
CoMFA-3D-QSAR (Cramer, Patterson & Bunce, 1988;
Marshall & Cramer, 1988) is a technique which should
be able to explain and predict the activity of a data set of
inhibitors on the basis of structural and physiochemical

Fig. 1. The molecular structure of (I) showing 50% probability
displacement ellipsoids. H atoms have been omitted for clarity.
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