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1,5-Di-tert-butyl-3,3,7,7,10,10-hexaphenyl-

2,4,6,8,9,11-hexaoxa-3,7,10-trisila-1,5-
digermabicyclo[3.3.3]undecane

In the title complex, [Ge,(C4Hy),(C1,H 0O,S1)3], the Si atoms
are coordinated by two O atoms and two phenyl groups and
the Ge atoms by three O atoms and a tertiary butyl group.

Comment

This structure determination is part of a series of structures of
germanium complexes. Introductory material was presented in
recent papers (Akkurt et al., 2003; Oztiirk et al., 2003). Here
we present the structure of the title compound, (I).
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The Ge—C [average 1.9455 (14) A] and Ge—O [average
1.7608 (8) A] bond lengths are in the expected ranges (Akkurt
et al., 2003; Oztiirk et al., 2003; Allen ef al., 1987). The Si—C
bond lengths range from 1.858 (4) to 1.873 (3) A and the Si—
O bond lengths range from 1.626 (2) to 1.634 (2) A. The C—
Si—C angles range from 109.41 (14) to 112.19 (15)° and the
O—Si—O angles range from 110.17 (12) to 111.95 (11)°.
These values can be compared with those found in 4,4,8,8-
tetraethyl-2,2,6,6-tetraphenyl-1,3,5,7,2,6,4,8-tetroxadisiladi-
germocane, where the Ge—O and Si—O bond lengths are
1.755 (5) and 1.610 (6) A, respectively, and the O—Si—O and
O—Ge—O0 bond angle are 112.7 (3) and 104.8 (3)°, respec-
tively (Akkurt ez al., 1994).

The geometries of the six phenyl rings are very similar; the
average C—C bond length is 1.379 (1) A and the rings are all
planar, with a maximum deviation of 0.022 (5) A for atom C2
(Nardelli, 1995). The dihedral angle between the phenyl rings
on atom Sil is 66.1 (1)°, on atom Si2 59.9 (1)° and on atom Si3
69.5 (1)°. The dihedral angles between neighbouring phenyl
rings range from 59.93 (13) to 69.49 (13)°.

Experimental

A solution of ‘BuGeCl; (4.4 g, 18.4 mmol) in toluene (100 ml) was
added dropwise to a solution of triethylamine and Ph,Si(OH), (6 g,
27.6 mmol), ratio 1:1, in an acetone-toluene mixture (250 ml). This
mixture was stirred at room temperature for 6 h. After cooling, the
precipitate was filtered off and the solvent evaporated. The resulting
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View of the molecule of (I), with displacement ellipsoids drawn at the
10% probability level. The H atoms have been omitted for clarity.

oily product was crystallized using a chloroform-acteone mixture
(m.p.: 508 K). Analysis calculated for C,4Ge,H 304515 C 58.52, H
5.26, O 10.63, Si 9.33%; found: C 58.47, H 5.33, O 10.61, Si 9.75%.

Crystal data

[Ges(CyHo)o(C1oH1005S0)s]
M, = 902.31

Triclinic, P1

a=10789 (5) A
b=11212(5) A
¢=19.071 (5) A

o = 96.831 (5)°

B =105.521 (5)°

y = 90.594 (5)°

V =22049 (15) A®

Data collection

Nonius KappaCCD diffractometer

 scan

Absorption correction: refined from
AF (cubic fit to sinf/A, 24
parameters; Parkin et al., 1995)
Tmin = 0.735, Tiyax = 0.841

49 113 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?%)] = 0.050

wR(F?) = 0.109

§=095

11629 reflections

496 parameters

H-atom parameters constrained

Z=2

D, = 1359 Mg m~>

Mo Ko radiation

Cell parameters from 226
reflections

6 = 6.0-20.0°

n=149 mm™!

T=2942)K

Irregular, colorless

0.22 x 0.18 x 0.12 mm

11 629 independent reflections
6529 reflections with I > 20([)
Rin = 0.076

Omax = 29.0°

h=-14 — 14
k=-15—15
l=-26 — 26

w = 1/[o*(F,%) + (0.0482P)*
+ 0.7808P]
where P = (F,” + 2F.%)/3
(A6 ) max = 0.001
Apmax =097 e AT
APmin = —045¢ A7

Figure 2
A view of the unit-cell contents of (I).

Table 1 .

Selected geometric parameters (A, °).

Gel—02 1759 (2)  Sil—Cl 1.865 (4)
Gel—03 1.756 (2) Sil—C7 1.858 (4)
Gel—06 1762(2)  Si2—03 1.634 (3)
Gel—C37 1945 (4)  Si2—O4 1.641 (2)
Ge2—-01 1.757 (2) Si2—C13 1.873 (4)
Ge2—04 1.761 (2) Si2—C19 1.840 (4)
Ge2—05 17702)  Si3—05 1.632 (2)
Ge2—C41 1.946 (4)  Si3—06 1.634 (2)
Sil—01 1.626 (2) Si3—C25 1.864 (4)
Sil—02 1.634 (2)  Si3—C31 1.872 (3)
02—Gel—-03 107.36 (10) 0O1-Si1—-02 110.17 (12)
02—Gel—06 108.17 (10) Cl1-Sil—C7 112.19 (15)
03—Gel—06 105.75 (10) 03—Si2—04 110.89 (12)
01—Ge2—-04 107.13 (10) C13—Si2—C19 111.80 (16)
01—Ge2—-05 107.83 (10) 05—Si3—06 111.95 (11)
04—Ge2—05 10397 (10)  C25—Si3—C31 109.41 (14)
C37—Gel—06—Si3 143.6 (2) 04—Si2—03—Gel 233(2)
C41—Ge2—05—Si3 143.75 (18) 03—Si2—04—Ge2 451 (2)
02—Si1—01—-Ge2 359 (2) 06—Si3—05—Ge2 37.0 (2)
01-Si1—02—Gel 29.9 (2) 05—Si3—06—Gel 26.9 (3)

The rotational orientations of the methyl H atoms of the tert-butyl
groups were refined by the circular Fourier methods available in
SHELXL97 (Sheldrick, 1997), with C—H bond lengths of 0.96 A and
Uiso(H) = 1.5U g(parent C atom). Other H atoms were included using
a riding model, with C—H bond lengths of 0.93 A and Uiso(H) =
12U.q(parent C atom).

Data collection: COLLECT (Nonius, 2002); cell refinement:
EVALCCD (Duisenberg, 1998); data reduction: EVALCCD;
program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);
program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);
molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft-
ware used to prepare material for publication: WinGX publication
routines (Farrugia, 1999).
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