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Octabutanol(dodecaoxidododecaphenyl[18.4.0]-
dodecasiloxane)tetracopper(ll)tetrasodium(l)

Molecules of the title compound, [CuyNay(CsHsO,Si),-
(C4H(O)g], are located on special positions of site symmetry
4. The Cu atoms are coordinated in a square planar fashion.
The Na atoms, on the other hand, show an irregular sixfold
coordination mode. The molecular conformation is stabilized
by O—H- - -O hydrogen bonds.

Comment

Copper(II)-polyorganosiloxanolate clusters are starting
compounds for the synthesis of molecular-based magnets, due
to magnetic coupling of the oxygen-bridged Cu atoms in the
rigid siloxanolate framework. The title compound, (I), shows
antiferromagnetic coupling (Rentschler et al., 1996) of the four
Cu centres and it is intended to link these metallapolysilox-
anolate units with suitable ligands in order to obtain magnetic
materials.

The structure of compound (I) has already been reported by
Igonin et al. (1991), but those workers did not publish any
coordinates. Thus, no comparison between the two structures
can be made. The molecule of (I) is located on a special
position of of site symmetry 4. As a result, there is just one
quarter of a molecule in the asymmetric unit. The Cu atoms
are coordinated by four O atoms in a square planar fashion,
forming Cu,O, four-membered rings. The Na atoms are
bonded to four siloxanolate O atoms and two butanol O
atoms. The molecules form a cage composed of Cu, O, Si and
Na atoms. The structure is stabilized by O—H- - -O hydrogen
bonds.
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Experimental

To a mixture of butanol (100 ml), NaOH (1.24 g, 30.86 mmol) and
water (0.56 g, 30.86 mmol), phenyltributoxysilane (10 g, 30.86 mmol)
was added and the resulting solution was heated under reflux for 1 h.
A solution of anhydrous CuCl, (1.39 g, 10.29 mmol) in butanol
(12 ml) was added dropwise to the refluxing mixture over a period of
25 min. The resulting deep-blue suspension was refluxed for an
additional 15 min, filtered to remove NaCl, and evaporated to half its
volume using a rotary evaporator. The resulting blue crystals of (I)

were filtered off and washed with butanol (yield 2.59 g, 39%).

Crystal data

[CuyNay(CeHs0,81)12(C4H100)s]
M, = 258536

Tetragonal, 14, /a

a=313142 (14) A

c=126792 (7) A _

V =12433.0 (10) A®

Z=4

D,=1381 Mgm™

Data collection

Stoe IPDS-II two-circle
diffractometer

 scans

Absorption correction: multi-scan
(MULABS; Spek, 2003; Blessing,
1995)
Tnin = 0.664, Tpa = 0.858

41700 measured reflections

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.046
wR(F?) = 0.133
§=1.01

5642 reflections

354 parameters

Mo Ko radiation
Cell parameters from 30540
reflections
6 =2.0-25.3°
©n=0.88 mm~
T=173 (2) K
Block, blue
0.51 x 0.22 x 0.18 mm

1

5642 independent reflections
4291 reflections with I > 20(1)
Ry = 0.061

Omax = 25.3°

h=-37—35

k =—-30 — 37

[=-15—15

H-atom parameters constrained

w = 1/[o*(F,2) + (0.0928P)%]
where P = (F,” + 2F2)/3

(A/0)max = 0.001

Apmax =135 A7

ApPmin = —049 ¢ A3

Table 1

Selected bond lengths (A).

Cul—03 1.903 (2) 03—Nal 2307 (3)
Cul—02 1910 (2)  Nal—Os51 2239 (5)
Cul—O1 1949 (2)  Nal—O41_ 2374 (4)
Cul—oO1* 1.949 (2) Nal—O11" 2.713 (3)
0O2—Nal 2.444 (3) Nal—012" 2.856 (3)
Symmetry codes: (i) —x+ 1, —y +14 z; (i) =y + 3, x =L —z + 3

Table 2 .

Hydrogen-bond geometry (A, °).

D—H --A D—H H--A D---A D—H - -A
O41—H41---02 0.84 2.10 2.848 (4) 148
051—H51.--012" 0.84 2.08 2.857 (5) 154

Symmetry code: (i) —y +3,x — 4, —z +3.

H atoms were located in a difference Fourier synthesis, but they
were positioned geometrically and refined as riding, with U(H) =
1.2Ueq(C,0) or 1.5Ucq(Crnemyr) and with O—H = 0.84 Aand C—H in
the range 0.95-0.99 A. In addition, the torsion angles about the C—O
bonds of the hydroxyl groups were refined. The C—C bonds in the
butanol molecules were refined with a distance restraint of 1.50 (1) A.
The highest peak is located 1.04 A from atom Nal.

Figure 1

A perspective view of (I), with the atom-numbering scheme. Displace-
ment ellipsoids are drawn at the 30% probability level. C and H atoms
have been omitted for clarity. [Symmetry codes: (i) —x + 1, —y + 1, z; (ii)
—y+ix -5 —z+3 () y+L —x+3 —z+3]

Figure 2
A perspective view of the structure of (I). H atoms have been omitted for
clarity.

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement:
X-AREA; data reduction: X-RED (Stoe & Cie, 2001; program(s)
used to solve structure: SHELXS97 (Sheldrick, 1990); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: XP in SHELXTL-Plus (Sheldrick, 1991) and MERCURY
(Bruno et al., 2002); software used to prepare material for publica-
tion: SHELXL97 and PLATON (Spek, 2003).
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