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[ OS{S (CH2Ph 1213 Br3 1 
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Department of Inorganic Chemistry, Indian Association for the Cultivation of Science, Calcutta 700 032, India 

The title complex is afforded by the reaction of diammonium hexabromoosmate(iv) with dibenzyl sulfoxide; its X-ray 
structure, spectra and potential utility as a starting material for synthesis are scrutinised. 

There is a surprising paucity of authentic thioether-bonded 
osmium species.l.2 Only a single member of the potentially 
diverse [Os(SR2),X,] (R = alkyl, aryl; X = halogen; m + n = 
6,5) family is currently known: [Os(SEt2)3C13] prepared from 
OsC14 generated by a high-temperature route.3 Solution reac- 
tions of SR2 with 0~x6~- failed to afford any SR2 complex.4 
Herein we report a method for making [ O S ( S R ~ ) ~ B ~ ~ ]  based on 
sulfoxides as in situ precursors to thioethers, the R = CH2Ph 
case being illustrated. 
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Fig. 1 ORTEP plot and labelling scheme for [Os( S(CH2Ph)2]3Br3] with all 
atoms represented by their 40% probability ellipsoids. Selected bond 
distances (A) and angles (O): 0s-Br(1) 2.495(2), 0s-Br(2) 2.497(2), Os- 

1.834(1 S), S(2)-C( 15) I .734(27), Br( l)-Os-Br(2) 90.3( l), Br( 1)-0s-S( 1) 
82.9(1), Br(2)-Os-S(1) 91.8(1), Br(l)-Os-S(2) 89.7(1), Br(2)-0s-S(2) 
180.0(1), S(l)-Os-S(2) 88.2(1), Br(1)-0s-Br(1a) 179.4(1), Br(2)-Os- 
Br(1a) 90.3(1), S(1)-0s-Br(1a) 97.1(1), S(2)-Os--Br(la) 89.7(1), Br(1)- 
0s-S(1a) 97.1(1), Br(2)-Os-S(la) 91.8(1), S(1)-0s-S(1a) 176.3(2), S(2)- 
0s-S(1a) 88.2(1), Br(1a)-0s-S(1a) 82.9(1). 

S( 1) 2.398(3), Os-S(2) 2.387(5), S( 1)-C( 1) 1.830( 14), S( 1)-C(8) 

A solution of (NH4)20sBr6 (0.14 mmol) and (PhCH2)2S0 
(0.43 mmol) in 30 ml 2-methoxyethanol was heated to reflux 
( = 80 min) affording a clear red solution which was evaporated 
to dryness under reduced pressure. Upon chromatographic 
purification of the residue on neutral silica gel with benzene as 
eluent, vermilion-coloured [Os { S(CH2Ph)z } 3B1-31 was obtained 
in >50% yield (based on metal).? The complex has one 
unpaired electron 1.90 pg) and in frozen (77 K) 
dichloromethane-toluene solution its EPR spectrum is rhombic 
(g values: 2.776, 2.130, 1.541), consistent with C2 symmetry 
(see below). 

In devising the above synthesis, a lead was taken from the 
conversion of eqn. (1) (Scheme 1) in which the thioether is 
catalytically formed via facile a-br~mination.~ We propose that 
OsBr62- acts as an incipient halogen and the thioether formed 
remains bound to the reduced metal, eqn. (2) (Scheme 1). It is 
significant that the use of Me2SO in place of (PhCH2)2S0 
affords [ 0 ~ ( S M e ~ ) ~ B r 3 ]  in 30% yield but Ph2SO (no a- 
hydrogen) does not furnish any thioether complex. Further 
studies are in progress. 

The X-ray$ structure of [Os { S(CH2Ph)2} 3Br3] is shown in 
Fig. 1. The OsS3Br3 coordination sphere is meridional. The 
Br(2)-0s-S(2) axis is collinear with a crystallographic twofold 
axis and the point group symmetry of the molecule is C2. The 
Br( 1)-0s-Br(1a) axis is also linear but the S(1)-0s-S(1a) triad 
has a slightly bent configuration (176.3'). The S(l) atom lies 
closer to Br(1) than Br(la), the S(1)-0s-Br(1) and S(1)-0s- 
Br(1a) angles being 82.9 and 97.0°, respectively. The S(2) and 
Br(2) atoms lie respectively on the Brg and S3 planes, the metal 
atom being common to both; the dihedral angle between the 
planes is 97.1'. Both the planes are orthogonal to the third 
coordination plane incorporating S( l), S( la), Br( l),  Br( la) and 
0 s  (mean deviation 0.03 A). The 0s-S( 1) Qond, 2.398(3) A, is 
slightly longer than Os-S(2), 02.387(5) A. The nonbonded 
S(l)..-S(2) distance is 3.328(6) A. 

While MI11S3X3 has been a long-standing motif in platinum 
metal chemistry with physical data generally consistent with 
meridional configuration, 1c,6 the present complex appears to be 
the first member for which complete structural characterisation 
has finally been achieved. This is also the first case of such 
characterisation of OsIII-thioether binding; in the few known 
osmium-thioether structures the metal has other oxidation 
states. la,2a,h The complex [Os(SEt2)3C13] was initially assigned3 
facial geometry but, in view of the subsequent findingslc.6 on 
MIIIS3X3 and especially the present work, a revision of 
geometry is imperative. 

Complexes of type [ O S ( S R ~ ) ~ X ~ ]  can be potentially versatile 
starting materials for syntheses. Their virtual inaccessibility has 
been a major reason for the lack of growth of 0s-SR2 chemistry 
[contrast Os(PR&X3 vis-&vis 0s-PR3 chemistry]. 1h,7 Prelimi- 
nary findings on [Os { S(CH2Ph)z ] 3Br3] reactivity are very 
encouraging . Chemic al/elec trochemical reduction is attended 
with partial bromide loss yielding OsILSR2 species. On the 
other hand, oxidative bromine addition causes partial thioether 
loss, furnishing OsIV-SR2 complexes. Characterisation of these 
and other derived species is in progress. 
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Footnotes 
Satisfactory ekmental analysis was obtained. Selected spectral data: 

IR(KBr): no vs0 is present. UV-VIS h,,,/nm (CH2Clz): 385 (E 2300 dm3 
mol- cm-I), 435(2670), 470(2500). 
$ Crystal data for [Os( S(CH2Ph)2)3Br3]: C42H42Br30~S3, M = 1072.9, 
orthorhombic, space group P21212, Z = 2, a = 17.792(6), h = 9.261(2), c 
= 12.290(3) A, V = 2024.8(9) A3, T = 295 K, D, = 1.760 g cmp3, ~ ( M o -  
Ka) = 62.92 cm-1, crystal dimensions 0.3 X 0.25 X 0.36 mm. Data were 
collected in the range 3.0 d 28 d 52" by the w-scan method on a Siemens 
R3m/V four-circle diffractometer. Out of 1989 unique reflections, 1376 
with Z 3 3.0o(Z) were used for structure solution (Patterson method). An 
empirical absorption correction was done on the basis of azimuthal scans.8 
All non-hydrogen atoms except those of the S(2) benzyl group which 
displays twofold disorder around the C2 axis were refined anisotrcpically. 
Hydrogen atoms were included at calculated positions (U = 0.08 A2). The 
structure was refined to R = 0.0265 and R,  = 0.0390. The highest 
difference Fourier peak was 0.69 e A-3. All calculations were done using 
the SHELXTL-PLUS program9 package. Atomic coordinates, bond lengths 
and angles, and thermal parameters have been deposited at the Cambridge 
Crystallograpic Data Centre. See Information for Authors, Issue No. 1. 
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