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graphics: CRYSTAN-GM for (I); CRYSTAN for (II). Software
used to prepare material for publication: CRYSTAN-GM for
(I); CRYSTAN for (II).

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: OA1034). Services for accessing these
data are described at the back of the journal.
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Abstract

The title compound, Cp4H,4038i5, is a twofold symmet-
ric silicocrown ether with the two dimethylsilyl groups
attached to the O atoms of 1,1’-bi-2-naphthol, and
bridged by another O atom.

Comment

Optically active 1,1’-bi-2-naphthol and its derivatives
are excellent ligands of chiral catalysts and have a
C, symmetry axis (Narasaka, 1991; Stock & Kellogg,
1996). Their high stereoselectivity stems from their

1 Present address: Institute of Applied Chemistry, East China Univer-
sity of Science and Technology, 130 Meilong Road, Shanghai 200237,
People’s Republic of China.
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flexible chiral axis which can adapt to the coordination
requirements of various substrates and multidentate
ligands. Complexes of these molecules with Lewis acids
are used as asymmetric catalysts for organic reactions
such as Diels—Alder addition (Marké et al., 1996),
Michael addition and aldol reactions (Shibasaki & Sasai,
1996). The title compound, (I), is one such molecule
(Stock, 1994).

QO o—sum
i( eq)\
@@ 0—SitMep

)

In this molecule, each Si atom is bonded to two O
atoms and two methyl groups with a distorted tetrahedral
configuration. The angles around Sil and Si2 are in
the ranges 105.8 (2)-111.7 (2) and 107.2 (2)-112.5(2)°,
respectively. The bond distances Sil—O1 [1.657 (2) Al
and Si2—O03 [1.647(2) A] are longer than Sil—O2
[1.626 (2) A] and Si2—O02 [1.625(2) A] The dihedral

angle between the two naphthalene rings is 72.96 (6)°,
and that between the least-squares planes through Ol,
Sil, 02, Si2 and O3 (with a maximum deviation of
0.206 A), and the two naphthalene rings (C1-C10 and
C11-C20) are 74.73 (8) and 78.75 (7)°, respectively.

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

Experimental

The title compound was synthesized by treatment of racemic
1,1'-bi-2-naphthol with excess dichlorodimethylsilane in the
presence of triethylamine, and then subsequent reaction with
sodium cyclopentadienide in tetrahydrofuran at room temper-
ature. Compound (I) was obtained as yellow prismatic crystals
by slow evaporation from a petroleum ether and tetrahydro-
furan mixed solution.
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Crystal data

C24H24038Si; Mo Ko radiation

M, = 416.61 A=071073 A
Monoclinic Cell parameters from 30
P2, /n reflections

a=10.694 (1) A 6 = 4.83-9.96°
b=13481(1) A p=0.183 mm™'
c=15307(2) A T=29302)K

B =94.32(1)° Prism

V = 2200.5 (4) A? 0.42 x 0.38 x 0.32 mm
Z=4 Yellow

D, =1258 Mgm™}
D not measured

Data collection

Siemens P4 four-circle 2170 reflections with

diffractometer I > 20(l)
w/20 scans Riy = 0.018
Absorption correction: Omax = 24°

empirical ¢ scans (North, h=—-12 - 12

Phillips & Mathews, k=0—15

1968) 1=0—17

Trin = 0.243, Tnax = 0.266
4615 measured reflections
3451 independent reflections

3 standard reflections
frequency: 100 min
intensity decay: none

Refinement

Refinement on F> (A/0)max = 0.179,

RIF? > 20(F%)] = 0.040 Apmax = 0.182 ¢ A7
wR(F?) = 0.164 Apmin = —0.205¢ A3
S = 0.489 Extinction correction: none

3434 reflections
306 parameters
H atoms: see below
= 1/[c*(F?) + (0.2186P)
+ 2.3095P)
where P = (FZ + 2F2)/3

Table 1. Selected geometric parameters (A, °)

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

Sil—02 1.626 (2) 01—9 1.381 (3)
Si2—»02 1.625 (2) 03—C20 1.376 (4)
Si2—03 1.647 (2)
02—Si1—01 108.91 (11)  Si2—02—Sil 1512 (2)
02—Si2—03 108.95 (12) C20—03—Si2 126.9 (2)
C9—01—Sil 1214 (2)

All H atoms were fixed at calculated positions with common
isotropic displacement parameters (Ui, = 0.08 A2).

Data collection: DIF4 (Stoe & Cie, 1991a). Cell refinement:
DIF4. Data reduction: REDU4 (Stoe & Cie, 1991b). Pro-
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990).
Program(s) used to refine structure: SHELXL93 (Sheldrick,
1993). Molecular graphics: SHELXTL-Plus (Sheldrick, 1991).
Software used to prepare material for publication: XL in
SHELXTL-Plus.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: VJ1062). Services for accessing these
data are described at the back of the journal.
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Abstract

The two aromatic rings in the title compound,
C,HeClhN,0;5S, form a dihedral angle of 56.7 (1)°.
The alkanoyl chloride group lies slightly out of the
plane of the aromatic ring with the carbonyl O and
alkanoyl Cl atoms lying 0.219 (2) and —0.374 (1) A, re-
spectively, from the ring. The nitro group deviates from
coplanarity with its aromatic ring, displaying a torsion
angle along N—C of 34.9(3)°. The C—S—C angle
is 102.85(9)°. Bond distances C=0O and S—C have
values of 1.178 (3) A, and 1.766 (2) and 1.767 (2) A, re-
spectively.

Comment

The title compound, (I), was prepared as part of
a structural study involving heterocyclic fused-ring
systems and their key synthetic precursors (Garcia,
Haydar & Krapcho, 1997).

The title compound contains two substituted aro-
matic rings linked by an S atom which form a di-

t New address: Centre for Macromolecular Crystallography, The
University of Alabama at Birmingham, Birmingham, AL 35294-0005,
USA.
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