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Abstract

In the title compound, [Lil(C4HgO;)(u-C4HsO5)],, ob-
tained by recrystallization of Lil from 1,4-dioxane, the
ligand is present in both monodentate and bridging
modes, the latter resulting in a linear polymeric struc-
ture.

Comment

A few structures are known in which 1,4-dioxane is co-
ordinated to Li (Bartlett ez al., 1986; Evans, Dominguez,
Levan & Doedens, 1985; Veith, Ruloff, Huch & Tollner,
1988; Belzner, Dehnert & Stalke, 1994; Miiller &
Krausse, 1972; Taube, Windisch, Gorlitz & Schumann,
1993; Andrews et al., 1995; Uhl, Klinkhammer, Layh
& Massa, 1991; Cramer, Bruck & Gilje, 1986; Noth,
Thomas & Schmidt, 1996; West, Sohn, Powell, Miiller
& Apeloig, 1996). In a small number of these, the diox-
ane bridges through its two O atoms between two Li
centres (Evans et al., 1985), in some cases to give poly-
mers (Taube er al., 1993; Andrews et al., 1995; Noth
et al., 1996), and there are two rather complex species
in which there is both bridging and monodentate coor-
dination (Cramer et al., 1986; Uhl et al., 1991). The
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title compound, (I), provides a rather striking example
of such dual functionality in which the bridging mode
gives rise to a very simple linear polymeric structure
aligned along a twofold screw axis.

®
(NEPVZRRN
Lll-o\_/o

M

We initially isolated crystals of the title compound,
(I), unexpectedly as a consequence of using 1,4-
dioxane during work-up of a product mixture formed
from a reaction of Sm with (Me,;NMe,Si);CI that had
evidently retained a little of the Lil generated during
its preparation. Having identified the solvated salt by
determination of its crystal structure, we then made
it simply by recrystallizing Lil from 1,4-dioxane, as
described in the Experimental section, confirming by
determination of the unit cell that the crystals were
identical to those examined previously.

The structure is shown in Fig. 1, and bond lengths
and angles are listed in Table 1. As can be seen from
Table 1, there is no significant difference between the
Li—O bonds to the bridging and terminal 1,4-dioxane
ligands or between the geometries of the two types of
dioxane rings, which are in chair conformations.

Fig. 1. The structure of the title compound with displacement
ellipsoids drawn at the 50% probability level.

Experimental

To ensure the absence of traces of water, Lil was generated
by adding a solution of BuLi (3.55 mmol) in hexane (1.42 ml)
dropwise to a stirred solution of ICH,CH;I (3.55 mmol) in
heptane (30 ml). A white precipitate separated immediately
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but the mixture was stirred for 1h before the solvent was
taken off under vacuum. The white solid residue was taken up
in hot 1,4-dioxane and crystals (0.43 g, 91%) suitable for the

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: CF1181). Services for accessing these

crystallographic study separated on cooling.

Crystal data

[Lil(C4HgO2)2]
M, = 310.05
Monoclinic

P2| /n
a=17726(2) A,
b = 10.220 (2) /}
c=15.169(3) A

B =99.67(2)°
V= 1180.7 (4) A’
Z=4

D, = 1.744 Mg m~*
D,, not measured

Data collection

Enraf-Nonius CAD-4
diffractometer
w/26 scans
Absorption correction:
v scan (MolEN; Fair,
1990)
Tin = 0.46, Thax = 0.51
3030 measured reflections
2837 independent reflections

Refinement

Refinement on F>

RIF? > 20(F*)] = 0.034

wR(F?) = 0.084

S = 1.005

2837 reflections

123 parameters

H atoms riding

w = U[o*(F2) + (0.0361P)]
where P = (FZ + 2F2)/3

(A/O")max = —0.001

Mo Ko radiation

A=071073 A

Cell parameters from 25
reflections

6 = 7-10°

p = 2.698 mm~'
T=173Q)K
Block

0.30 x 0.30 x 0.25 mm
Colourless

2178 reflections with
I > 2a(])

Rine = 0.023

Omax = 27.97°

h=0— 10

k=0-—13
=-20 — 19

2 standard reflections
frequency: 120 min
intensity decay: 0.5%

Apmax = 1.157e A3 (at
centre of a dioxane ring)

Apmin = —0.634 ¢ A3

Extinction correction:
SHELXL93

Extinction coefficient:
0.0091 (6)

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected geometric parameters (A, °)

Li—I 2.640 (6)
Li—O03 1.944 (6)
O1—Li—l 111.1(3)
04'—Li—I 119.5 (3)
Ol—Li—04' 101.4 (3}

Li—O!1 1.923 (6)
Li—04' 1.940 (6)
O3—Li—I 112.3(3)
O1—Li—03 109.0 (3)
04'—Li—03 102.6 (3)

Symmetry code: (i) 3 —x, 3 +y, 1 — 2.

Data collection: CAD-4 Software (Enraf-Nonius, 1989). Cell
refinement: CAD-4 Software. Program(s) used to solve struc-
ture: SHELXS86 (Sheldrick, 1990). Program(s) used to refine
structure: SHELXL93 (Sheldrick, 1993). Molecular graphics:
CAMERON (Watkin & Pearce, 1993). Software used to pre-
pare material for publication: SHELXL93.

We thank the EPSRC for support of this work
and the Universiti Sains Malaysia for the award of a
postgraduate scholarship to AF.
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Abstract

The title compound, [ThCl4(C;HgO)3(H,0)].C4HgO, is
eight-coordinate with a distorted square-antiprismatic
metal-atom geometry; pairs of O or Cl atoms are located
at opposite vertices of the square planes.
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