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Abstract 

The substituted compound [p-n’RCH,OC(S)SMeFe,(CO),P(OMe),l (3) (the 
structure of which was determined by X-ray diffraction), undergoes a ligand 
fragmentation leading to the known substituted compound [I”-n’(RCH,OCS)Fe,- 
(CO),P(OMe),p-SMe] (4). Evidently during the rearrangement the carbon atom of 
the bridging ligand migrates from one iron atom to the adjacent iron that bears the 
phosphite ligand. 

Ligand exchange and ligand migration are processes of considerable importance 
in connection with heterogeneous and homogeneous catalysis [l-3]. In homopoly- 
nuclear compounds the indistinguishability of the metallic sites does not allow a full 
study of the roles played by metal atoms during reactions in their coordination 
sphere. We show in this paper that regiospecific labeling of one iron atom in 
compound 1 can be used to detect the migration of a bridging ligand during its 
fragmentation. 

We have recently described the ligand rearrangement 1 -+ 2 which can occur 
thermally or by electron transfer catalysis at a cathode [4]. During these reactions 
the atom C(9) u-bonded to Fe(l) in 1 becomes a carbene linked to iron in 2 and the 
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Fig. 1. ORTEP drawing of compound 3. 

and [R’C(S)SR*][Fe,(CO),P(OMe),] (6) already described [6,9]. The C(9)-Fe(l) 
bond is very short in compound 3, but the high field resonance of C(9) and its 
tetrahedral environment are as expected for a carbon-iron bond [lo]. It is known 
that the replacement of CO by P(OMe), gives rise to a slight increase in the 
interatomic distances in the vicinity of the metal-metal axis [6]. However we notice 
that C(9)-S(2) and Fe(l)-S(1) are significantly longer in 3 than in compound 6 
(1.82 compares with 1.79 A, and 2.22 compared with 2.20 A) while the other bond 
lengths are unchanged. 

Complex 3 can be isomerized by thermal activation or electron transfer catalysis. 
Both methods lead to the same complex 4, identical with the known product 
obtained by reaction of P(OMe), with 2 [II]. Under thermal activation the re- 
arrangement 3 + 4 is slower than the reaction 1 ---) 2 described previously [4], and a 
higher temperature is required to achieve a complete transformation [12]. The 
voltammetric curve of 3 does not reveal that the reaction can be catalyzed by 
electron transfer because the close proximity of the reduction potentials of 3 and 4 
prevents distinction between these species at platinum cathode. However electrolysis 
of 3 at mercury cathode leads to 4 with a low consumption of electricity [12] *. 

Under both modes of activation we observed the same fragmentation of the 
organic ligand ROC(S)SMe in the coordination sphere of the metallic framework. It 
is evident that the rearrangement is an intramolecular process because only one 

* The atomic coordinates for this work are available on request from the Director of the Cambridge 
Crystallographic Data Centre, University Chemical Laboratory. Lensfield Road, Cambridge CB2 1EW 
(Great Britain). Any request should be accompanied by a full literature citation for this communica- 
tion. 



Table I 

Some relevant bond lengths (k~ anti angles i ’ ) with their r.s.d 

Fe(l)-Fe(Z) 2.624(Z) 
FL.(i)-S(1) 7_‘24(3J 
F‘r( 1)-C(9) 1.%3(11, 
Fe(l)-C(1) 1.X31(14) 
Fe(l)-(‘(2) 1.7SZ(lii 
F+(l)-<-(3) L7W15) 
S( 1 )-C(Y) I .76.5( 1 i / 
k(2)-S(l) 2.272(3) 
F;e(2)mmS(2) 2.29X(31 
Fe(J)- C(4) 1.762(14) 
Fe(‘)-C(5) 17571(14) 
Fe(2)-mI-’ 2. ih6(4) 
S(2) X’(Y) l.XlY(ll) 
sc2,--c(lo, l.Xlltli) 
<‘( 11 )-- O(9) I .439( I?) 

product is obtained in good yield and without the disproportiollation expected for 
an intermolecular reaction. 

In the starting material 3 C(9) and P(OMe), arc bonded respectlvcl~ ttt Fe( I ) and 
Fe(Z), but they are both linked to Fe(Z) in the final product. Owkg tc.1 the rnahilit! 
of P(OMe), to migrate, this implies a movement of C”(9) leading TV) thr thermcrdy- 
namically more stable compoilnd 4. The overall transformaticrn 4 --* 4 implies a Aft 
of carbon from Fe(l) to Fe(Z) but in the absence of characterized int~:.mcdiatC~ MC 
cannot say exactly when it occurs. Consequtmtly ;t detaiietl ~~TI~C i‘or the wcc‘e~- 

aive steps leading from 3 to 3 remains a matter for speciulatic?n. hut \vc mggest tht 

the bond reorganizations occur via an intermediate wch II\ 7 in which t!le c:trhon 
C(9) is a bridging ligand. A similar intermediate has ken pr~)po~d TV zci‘ottnt fol 
the redistribution of phosphit c ligands ~II SOTT~XIUIK~ m16.)pcw. w 4 i 1 3 !. 
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