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Abstract 

Reaction of N-( p-methoxybenzoyl)-S-benzoylsulphenamide 1 with [Os,(CO),,(MeCNI,l a room temperature gives [Os,(CO),,( ps- t 
S)] 2 and [Os,(CO),,( &j)(MeCN)] 3 in moderate yield. The crystal structure of 3 has been determined. Complex 2 is an intermediate 
in the formation of 3. Complex 3 undergoes dissociation of CO to give [Os,(CO),,( p3-S)I and ]Oss(CO),& p4-S)1. 
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Studies of the reactions of oxygen- and sulphur-contain- 
ing molecules with metal clusters are currently of inter- 
est [l-31. Previously we reported the preparation of 
some triosmium clusters containing sulphur and oxygen 
donor ligands in interesting bonding modes [4]. We 
have now studied the cluster complexes containing lig- 
ands with more than two types of donor atoms, and 
report below synthesis and characterization of clusters 
derived from N-( p-methoxybenzoyl)-S-benzoylsulphen- 
amide [5], which possesses three different donor atoms, 
sulphur, oxygen and nitrogen. 

In contrast to S-alkoylsulphenamides and some S- 
benzoylsulphenamides, which are known to decompose 
to elemental sulphur and amide by a bimolecular pro- 
cess [6], N-( p-methoxybenzoyl)-S-benzoylsulphena- 
mide 1 is known to be stable in both solid and liquid 
states [5]. However, reaction of [Os,(CO>,,(MeCN>,] 
with 1 in dichloromethane at room temperature gives 
[Os,(CO),,( ~~-91 2 (33%) and [Os,(CO),,( p4- 
S)(MeCN)] 3 (35%) (see Scheme 11, which contain only 
the S-atom from the organic reactant; i.e. the cluster has 
brought about desulphurization. 

The IR spectrum of 3 reveals that only terminal 
carbonyl ligands are present, and in the ‘H NMR spec- 
trum the singlet at 62.90 indicates the presence of 
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MeCN [7]. Single crystals of 3 were obtained from slow 
evaporation of a chloroform/n-hexane solution at 0°C 
and its molecular structure was determined by X-ray 
crystallographic studies [8]. The molecular structure is 
shown in Fig. 1 together with some important bonding 
parameters. 

The metal core of 3 is a combination of an open 
triosmium unit and a closed triosmium cluster by direct 
bonding between OS(~) and OS(~). The interplanar an- 
gle between the plane formed by Os(l), OS(~) and 
OS(~) and that formed by OS(~), OS(~) and OS(~) is 
80.95”. There is a quadruply-bridging sulphido lig!nd. 
The Os-2 bond distances fa11 in a range 2.393(5)A to 
2.431(5)A consistent with those in other quadruply 
bridged sulphido-osmium cluster [9- 111. The OS(~)- 
OS(~) distance is relatively short [2.695(1)~], perhaps 
owing to the contracting effect of the bridging sulphido 
ligand. Al1 the other Os-Os distancez are of rather 
similar lengths [range: 2.940-2.978(1)A], and are sig- 
nificantly longer than those in [Os,(CO),,] [12]. The 
non-bon{ing distance between Os(l) . . . OS(~) is 
3.980(1)A. An interesting feature of 3 is that it contains 
a coordinated acetonitrile ligand in the a%al position of 
Os(l). The Os-N bond distance (2.11(2)A) is compara- 
ble to those in [Os,(CO),,(MeCN),] (average 
2.127(13)& and [Os,(CO),,(MeCN)] (2.074(23)& [13]. 
The cluster valence electron of 3 is 96 (S(1) being taken 
as a six-electron donor), in accordance with the EAN 
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Fig. 1. A perspective view of [Os,(CO),,( p4-S)(MeCN)] (3) show- 
ing the atomic labelling scheme. Principal bond lengths (A> and 
angles (“1: Os(l)--OS(~) 2.949(l), OS(~)-OS(~) 2.947(l), OS(~)-OS(~) 
2.940(l), Os(4)-Os(5) 2.695(l), OS(~)-OS(~) 2.956(l), OS(~)-OS(~) 
2.978(l), Os(l)-S(1) 2.431(5), OS(~)-S(1) 2.409(5), OS(~)--S(1) 
2.411(5), OS(~)-S(1) 2.393(5), Os(l)-N(1) 2.11(2), N(l)-C(21) 
1.16(3); Os(l)-Os@-OS(~) 84.78(3), OS(~)-OS(~)-OS(~) 155.90(4), 
Os(5)-0~(4)-0~(6) 63.42(3), Os(4)-Os(5)-Os(6) 62.56(3), OS(~)- 
OS(~ 83.97(3), Os(3)-Os(6)-Os(5) 83.38(3), S(l)-OS(~)- 
OS(~) 74.4(l), Os(l)-S(lkOs(3) 110.4(2), Os(l)-S(l)-OS(~) 
125.4(2), Os(l)-S(l)-OS(~) 126.6(2), OS(~)-S(l)-OS(~) 109.8(2), 
Os(3)-S(l)-Os(5) 110.1(2), OS(~)-S(l)-OS(~) 68.3(l), Os(l)- 
N(l)-C(21) 172(l). 

0s3W)loWeCN)z + 

rule. Unlike [Os,(CO),,(MeCN),] and [Os,(CO),, 
(MeCN)], which also contain a coordinated-labilized 
MeCN, complex 3 is stable towards H,, CO and PPh,. 

Thermolysis of 3 in refluxing chloroform for 45 
minutes gave two known compounds, [Os,(CO),,( p4- 
S)] 4 and [Os,(CO),,( p3-S)I 5, which were previously 
obtained by Adams and coworkers by other methods 
[14]. We have shown that 4 and 5 can also be obtained 
in good yield if the mixture of 1 and [Os,(CO),,- 
(MeCN),] is heated in chloroform. This leads US to 
believe that 3 is probably an intermediate in the forma- 
tion of [Os,(CO),,( p4-S)I and [Os,(CO),,( p$S)I from 
1. 

We also found that when [Os,(CO>,,( pL3-S)I 2 was 
added to the solution of [Os,(CO),,(MeCN),] in 
dichloromethane at room temperature, complex 3 was 
obtained (after chromatographic work-up) as the major 
product together with some unidentified products in low 
yields (sec Scheme 1). We thus believe that 2 is proba- 
bly a precursor of 3. 

Though the detailed mechanism is stil1 under investi- 
gation, it is reasonable to suggest that reaction of 1 with 
[Os,(CO),,(MeCN),] gives 2 and then 2 further with 
another [Os,(CO),,(MeCN),] to give 3 with the loss of 
one MeCN molecule. Upon heating, 3 is converted into 
[Os,(CO),,( p3-S)I and [Os,(CO),,( p4-SN. 
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