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I
Attempts to prepare CpRu(thietane) 3

+ from
)Ru(PPh 3)2

+, in order to model potential ligand interac-
ns in the metal carbonyl-catalyzed cyclooligomerization
thietane (Adams and Falloon, 1995), were unsuccessful,

le di-thietane complex, [CpRu(PPh 3)(thietane) 2]OTf, can
prepared by direct ligand substitution from the di-tht

mplex, [CpRu(PPh 3)(tht)2]OTf, tht = tetrahydrothio-
ene. The shortening of the Ru-P bond distance in the di-
etane complex as compared to the mono-thietane com-
ix,[CpRu(PPh 3)2(thietane)] OTf, may explain whya third
etane ligand can not be attached (Nave et al., 2001).

One method for the synthesis of tri- and tetra-thietane
complexes may employ RuCl2(dmso) 4 (Evans et al., 1973) as
a starting material. Due to less ring strain, initial reactions
were carried out with THT as a ligand. Herein, we report
the synthesis of RuCl2(tht)4 and the crystal structure of the
partially oxidized reaction product, RuCl^tht^^tht-O)! 8.

Under N2,0.700 g (1.44 mmol) RuCl2(dmso) 4 was dis-
solved in5 mL THT.The reaction was refluxed overnight.
Upon cooling, the precipitate was filtered, washed with ace-
tone, and dried. Yield= 0.279 g,36.8 °/o. lHNMR (8, ppm,
CDC13):3.0, 2.1.

Fig. 1. Ortep (30% probabilities) of RuCl2(tht) 22(tht-O)! 8 showing S and O labeling scheme
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Compound RuCl2(tht)2.2(tht-O)1>8

The NMR spectrum of RuCl2(tht) 4 shows two peaks of
equal intensity at positions different than the peaks observed
for the RuCl2(dmso)4 protons (3.5, 2.8 ppm) (Evans et al.,
1973). Also, the IR spectrum of the RuCl2(tht)4 compound
shows the disappearance of the S=O stretches (1055 cm 1)
seen in the RuCl2(dmso) 4 compound. This evidence sug-
gests the formulation of RuCl2(tht) 4.

Table 1. Crystallographic data for RuCl2(tht) 2.2(tht-O) L8.
Formula C16^32^120 18RuS 4

553.49Formula weight
Unitcell dimensions

a (A) 9.1486(8)
b(A) 11.2865(10)

21.3525(18)
90

Attempts to obtain single crystals of RuCl2(tht) 4 failed.
However, single crystals were obtained from the filtrate upon
evaporation in air. Crystal data are given in Table 1.
Examination of the structure (Fig. 1) shows each of the tht lig-
ands has been partially oxidized to the tht-oxide. The occu-
pancy factors for the O atoms are 0.41, 0.65, 0.47, and 0.27
for O1-O4, respectively, giving an average of 0.45 for the
oxidized tht ligands. At present, the source of the oxidation
is not known. The IRdata for the crystals isolated from the
filtrate does show the expected S=O stretches (1064 cm 1).

c(A)
ce(°)
«°) 90.927(4)

90
2204.5(3)
1.774Dcalc (g cm

~l)
Space group
Z

P2 1/c
4

F(000)
MA)

1208.0
The Ru-S distances are 2.296(2), 2.286(2), 2.350(2), and

2.371(2) A for S1-S4, respectively. The shorter Ru-S dis-
tances are trans to the Cl" ligands. This effect is also
observed in the two different crystallographic forms for cis-
RuCl2(tht-O) 4 (Yapp et al., 1990). Selected bond distances
and angles are given in Table 2 for RuQ2(tht) 2 2(tht-O)j 8.

0.7107
u (cm 1) 1.35
Scan technique
Diffractometer
20 range (°)

0-20
Mercury CCD
4-52

Absorption range
Total reflections
Unique reflections
R for merge

0.74-1.00
7307 Though RuCl2(tht) 4 formed easily, it does not appear to

be a good starting material for the synthesis of thietane com-
plexes due to its ease of oxidation. RuCl2(tht) 4 may allow for
an improved synthesis of the RuCl2(tht-O) 4 complex.
Further studies on the ease of oxidation and crystallization
of RuCl2(tht) 4 are underway.

4268
0.043

Data for refinement
Parameters refined

4268
249
0.053

Rwtf)
GOF

0.135
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Table 2. Selected bond distances (A) and angles (°) for
RuCl2(tht)22(tht-O) L8.

Bond distances Angles

Ru-Sl 2.350(2) C1-S1-C4 90.9(5)
Ru-S2 2.286(2) C5-S2-C8 93.2(4)
Ru-S3 2.296(2) C9-S3-C12 92.9(5)
Ru-S4 2.371(2) C13-S4-C16 92.5(5)
Ru-Cll 2.430(2)
Ru-C12 2.422(2)
Sl-Ol 1.33(2)
S2-O2 1.42(1)
S3-O3 1.36(1)
S4-O4 1.40(2)
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