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X-ray diffraction Studies have shown that Rh2CI2 skeleton in 
{hRhCI(COD)}2] ) (COD = 1;5-cyclooctadiene) is planar, 

ereas it is bent along the C1-C1 axis in [(RhCI(CO)2}2] (2) 
and [{RhCI(C2H4)2}2] (3). It has also been shown that solid state 
vibrational spectroscopy is a useful tool to distinguish between 
both structures (4). This knowledge has led to the assumption 
that similar compounds with monodentate ligands have bent 
Rh2L2 (L = bridging ligand) rings, whereas those in which 
chelating ligands are involved, have a coplanar Rh2L2 en- 
tity(5, 6). 

Several dinuclear transition metal compounds containing 
the bridging pentaflurothiophenolato-moiety are known (6' 7). 
Unfortunately the solid state structures have been resolved 
only for a limited number of compounds (7) and, to our knowl- 
edge, none of these is a rhodium derivative. 

Our interest in dimeric rhodium compounds with bridging 
(SC6F5)- groups, prompted us to study further the validity of 
the above-mentioned structural assumption, which should 
have important implications regarding both chemical and 
stereoscopic aspects of these Species. 

* Author to whom all correspondence should be directed. 

0340-4285/84/0707-0284502.50/0 

The molecular structure and labeling scheme for 
[{Rh(SC6Fs)(COD)}2] are shown in Figure 1". 

Two essentially planar Rh(SC6F5)(COD) groups intersect at 
an angle of ca. 117 ~ With this geometry, the Rh-Rh bond 
length is 2.955 A which is, not unexpectedly, outside the range 
found for similar compounds having a two-electron bond 
(2.40-2.50/~) (8). This distance may be compared with those 
found in the carbonyl (2) (3.31 ~ )  and the ethylene (3) (3.498 ~)  
compounds, respectively. 

Although the structure of [{Rh(SC6Fs)(COD)}2] is similar 
to that of [{RhCI(CO)2}2], there is no evidence of 
intramolecular interactions such as those present in the chloro- 
bridged compound, which explain the bending of the Rh2CI2 
ring. 

Molecular models suggest that steric interactions could 
induce the adopted structure. Particularly noteworthy are the 
non-bonded distances between the ortho-fluorine and the 

* The atomic coordinates and full lists of bond lengths, bond angles 
and F0fFc values have been deposited as supplementary material 

: with the Editor, from whom copies can be obtained on request. 
Atomic coordinates have also been deposited with the Cambridge 
Crystallographic Data Centre. 
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Figure 1. Molecular structure of the title compound. Relevant bond 
lengths and angles are: Rhl-S1, 2.386; Rhl-S2, 2.420; Rh2-S1, 
2.415; Rh2-S2, 2.408, S 1-C2, 1.761; $2-C 1, 1.748; Rh-C (average), 
2.155; S-C (average), 1.755 (A_); Rh 1-S 1-$2, 89.0; Rh2-S 1-$2, 88.6; 
Rh 1-$2-C 1,111.0; Rh2-S2-C 1,107.8; Rh 1-S 1-C2, 109.3; Rh2-S 1- 
C2, 112.9, S 1-Rh2-C9, 87.1 and S2-Rhl-C7, 171.6(~ 

upper hydrogen atoms, which point almost directly towards 
each other [F(5)-H(7), 2.408~; F(1)-H(10), 2.597it; 
F(6)-H(8),  2.398A and F(10)-H(6), 2.725 ~]  and which are 
all shorter than the sum of the van der Waals radii of hydrogen 
(1.45/~) and fluorine (1.60~).  The pentafluorophenyl rings 
are practically eclipsed, in a syn configuration, with a 
C(1)-S(2)-S(1)-C(2) torsion angle of ca. 1 ~ 

The reactions of [{Rh(SC6Fs)(COD)}2] with PR3 (R = Ph, 
p-MeC6H4 or m-MeC6H4), pyridine, CO, SeMee or SEt2 
shown in Eqns. (1) to (3), occur with cleavage of the bridge to 
afford mononuclear, presumably square-planar, compounds. 

[(Rh(SCrFs)(COD)}2] + 2 L  ,~ 2 [Rh(SC6Fs)(L)(COD)] 
L = Pyridine (A), SEt2 (B) 
or SeMe: (C). (1) 

[{Rh(SC6Fs)(COD)}2] + PR3 --~ 2 [Rh(SC6Fs)(PR3)(COD)] 
R = eh  (D), 
p-MeC6H4 (E) 
or m-MeC6H4 (F). (2) 

[(Rh(SC6Fs)(COD)}z] + 4 CO ~ [{Rh(SC6Fs)(CO)2}2I 
(o) (3) 

[Rh(SC6Fs)(P(C6Hs)3)(COD)] + 2 CO 

cis-[Rh( SC6Fs)(P( C6Hs)3( CO )2] 
(H) 

(4) 

Pyridine, diethyl sulfide and dimethyl selenide as neat 
liquids or in a solvent, react with the rhodium complex with a 
change in the color of the solution (from orange to bright 
yellow) and a substantial modification of the electronic spectra 
[Reaction (1)]. The products have not been isolated however, 
since removal of the solvent leaves behind the unchanged 
starting rhodium complex. 

"Reactions (2) and (3) afford the expected products, of which 
compound (G) has been prepared previously by a different 
synthetic route (5). Both reactions, specially when R = Ph, 
are relevant in relation to catalysis in hydroformylation reac- 
tions. It has been suggested (9) that in this process, the sulphur 
bridge is unaffected during the catalytic process, in contrast 
with the behaviour of the chloro-bridged complexes which 
undergo cleavage upon reaction with carbon monoxide and 
hydrogen. 

Crystal data 

[{Rh(SC6Fs)(CsH12)}2]. Triclinic, a = 9.734(6) ~ ,  
b = 11.831(12) A, c = 13.985(19) A, a104.59(8)', 

= 106.58(8) ~ y = 104.22(7) ~ F(000) = 734, space group 
P i ,  ~(Mo-Kc 0 = 13.84 cm -1. A total of 9889 reflections were 
measured by the c0-scan technique on a Nicolet R 3 M diffac- 
tometer (2 0m~x = 60~ No absorption correction was applied. 

T h e  structure was solved by direct methods (Shelxtl, Rev. 3.0) 
and refined by full matrix least-squares to an R value of 0.074 
for ~8000 reflections with I > 3 o (I). All non H atoms aniso- 
tropic, H atoms fixed at C - H  = 0 .95~ with a c o m m o n  Bis o. 
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