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(Tetrahydrofuran-xO)bis(tri-tert-butoxy-

silanethiolato-x>0,S)chromium(ll)

The title compound, [Cr(C;,H,,05SSi),(C4HgO)], is the first
silanethiolate complex of chromium(II). The Cr atom is
coordinated by two O,S-chelating tri-tert-butoxysilanethiolate
ligands and contains, as an additional ligand, a molecule of
tetrahydrofuran. The coordination geometry is square-pyra-
midal in which the tetrahydrofuran molecule occupies the
apical position. The molecule lies on a crystallographic
twofold rotation axis.

Comment

Tri-tert-butoxysilanethiol has been widely utilized in our
studies on the chemistry of derivatives of monothioorthosilicic
acid (Picko$ & Wojnowski, 1962) as a source of the unique
(‘Bu0);SiS group as a structure-forming factor. Metal tri-fert-
butoxysilanethiolates form a variety of interesting solid-state
structures, monomers and dimers as well as more complex
systems (Wojnowski, Peters et al., 1985; Becker et al., 1992;
Jesionka et al., 2005). The complexes are also used in model
studies on structural and catalytic metal centers in proteins
(Becker et al., 2002; Dotega et al., 2004, 2005).
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We present here the structure of the title compound, (I), the
first silanethiolate complex of chromium(II). The reaction of
anhydrous chromium(II) chloride with sodium tri-tert-
butoxysilanethiolate leads to the formation of the five-coor-
dinate complex. The Cr atom is coordinated by two S, two O
atoms of the two butoxy groups and the O atom of tetra-
hydrofuran (Fig. 1, Fig. 2). The coordination geometry is
square-pyramidal in which the tetrahydrofuran molecule
occupies the apical position. The molecule lies on a crystal-
lographic twofold rotation axis. The tri-tert-butoxysilane-
thiolate ligand was observed in homoleptic mercury and
cadmium silanethiolates (Wojnowski, Wojnowska et al., 1985,
Wojnowski, Becker et al., 1992) and in heteroleptic zinc,
cadmium and cobalt silanethiolates (Becker et al., 1995, 1996,
2001; Dotega et al., 2005, 2006). In (I), the Cr—S bond lengths
are typical of bond lengths found in other Cr-thiolate
complexes (Okura et al., 1985; Ito 2002). The trans angles of
the square base are described by S—Cr—S and O—Cr—O
angles. Further research on synthetic routes to tri-fert-
butoxysilanethiolate complexes of chromium with different
ligands will be reported later.
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Experimental

Manipulations were conducted under an atmosphere of nitrogen
using standard Schlenk techniques. All solvents were purified and
dried by standard methods (Perrin & Armarego, 1988). The substrate
(‘BuO);SiSNa was prepared by literature methods (Pigko$ &
Wojnowski, 1962; Wojnowska & Wojnowski, 1974). The title
compound was obtained by the reaction of CrCl, with (‘BuO);SiSNa.
A tetrahydrofuran solution (10 ml) of CrCl, (0.174 g, 1.4 mmol) was
added to a toluene solution (10 ml) of (‘BuO);SiSNa (0.9 g, 3 mmol)
at room temperature. The resulting pale-green solution was refluxed
for 24 h. Concentration and cooling (250 K) of this solution gave
colorless crystals of (I), suitable for X-ray diffraction analysis.

Crystal data
[Cr(Cy2.H,70588i),(C,H0)]

V =38965 (2) A®

M, = 683.08 Z=4
Orthorhombic, Pbcn Mo Ka radiation
a=87343(3) A_ w =0.50 mm™*

b =17.8256 (7) A T=120(2) K

¢ =25.0266 (9) A

Data collection

Oxford Diffraction KM-4 CCD
diffractometer

Absorption correction: numerical
CrysAlis RED, Oxford
Diffraction (2005)
Tonin = 0.846, Tax = 0.947

Refinement

R[F? > 20(F%)] = 0.051
wR(F?) = 0.116

S =1.08

3400 reflections

0.24 x 0.16 x 0.04 mm

14433 measured reflections
3400 independent reflections
3135 reflections with 1 > 20(1)
Rine = 0.046

201 parameters

H-atom parameters constrained
Apmax =044 e A3

APmin = —031 e A7

Table 1 .

Selected geometric parameters (A, °).

Cr1-01 2.1364 (19) 02-Sil 1.621 (2)
Cr1—-04 2.285 (3) 03-Sil 1.6253 (18)
Crl—S1 2.4404 (7) 04—Cl13 1.442 (3)
01-Sil 1.6844 (19) S1-—Sil 2.0633 (10)
03-C9—C10 105.6 (2) Si1—S1—Crl 8135 (3)
03-C9—CI12 111.0 (2) 02—S8i1—03 106.07 (11)
03—-C9—-Cl11 108.5 (2) 02—-Si1—-01 104.99 (10)
o1—Crl—o1' 174.50 (10) 03—Sil—01 110.03 (10)
0O1—-Cr1—-04 92.75 (5) 02—Si1—S1 116.91 (8)
04—Cr1—S1 100.38 (2) 03—Sil—S1 117.89 (8)
S1—Cr1—St 159.25 (4) 01—Sil—S1 99.99 (7)
Sil—01—-Crl 100.38 (9) 04—C13—-C14 104.2 (6)

Symmetry code: (i) —x+1,y, —z + 1

All H atoms were refined as riding on C atoms with methyl C—H =
0.98 A, methylene C—H = 0.99 A, and U;o(H) = 1.3U4(C) for CH,
groups and 1.5U.4(C) for methyl groups. Atom Cl4 in the THF
molecule is disordered [0.60 (4)/0.40 (4)].

Data collection: CrysAlis CCD (Oxford Diffraction, 2005); cell
refinement: CrysAlis RED (Oxford Diffraction, 2005); data reduc-
tion: CrysAlis RED; 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); software used to prepare material for publication:
WinGX (Farrugia, 1999).

Figure 1

The molecular structure of (I), showing the atom-labeling scheme.
Displacement ellipsoids are drawn at the 30% probability level and H
atoms have been omitted. The molecule lies on a twofold axis that passes
through Crl and O4, and the unlabeled atoms are related to the labeled
ones by (1 — x,y,3 — z).

Figure 2

A packing diagram of (I), viewed along the a axis. Cr atoms are purple, S
atoms are yellow, Si atoms are green, O atoms are red, C atoms are white.
H atoms have been omitted.
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