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Abstract 

The reaction of [Fe(CO)2(PPh3)2{r/2-SCNC(O)Ph}] with [Co(r/-CsHs)(PPh3)2] in benzene solution at room temperature results in the 
facile cleavage of the C-S bond of the SCNC(O)Ph ligand to give [{Co('q-CsHs)}2{Fe(CO)2(PPh3)}(/.z3-S){/.z3_CNC(O)Ph}] ' whereas 
[Fe(CO)2(PPh3)2(r/2-SCNMe)] gives [{Co(,q-CsHs)}2{Fe(CO)(CNMeXPPh3)}(/z3_S)(P,3.CO)]" The structure of [{Co(T/- 
C 5 H 5)}2{Fe(CO)2( PPh 3)}(/z3-S){/z3-CNC(O)Ph}] has been confirmed by X-ray diffraction. 
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We have shown that a CS bond in the ~/Z-bonded 
CS 2 ligand of [Fe(CO)2(PPh3)/(T/Z-CS2)] can be cleaved 
by [ C o ( r / - C s H s ) ( P P h 3 ) 2 ]  to give [{Co(r/- 
CsHs)}z{Fe(CO)2(PPh3)}(/z3-S)(/x3-CS)] [1]. The reac- 
tion has now been extended to [Fe(CO)2(PPh3)2(r/2- 
SCNR)] complexes. 

The addition of solid [Fe(CO)2(PPh3)2(r/2-SCNR)] 
(R = Me [2] or C(O)Ph [3]) to a stirred solution of 
[Co(r/-CsHs)(PPh3) 2 ] [4] in benzene (reactant mole ra- 
tio 1:2) resulted in a colour change from red to green 
over a period of 5 h. Chromatography (dichloro- 
methane-tetrahydrofuran on alumina) gave 70% yields 
of green crystals of  [{Co('q-CsHs)}2{Fe(CO)2(PPh3) } 
(S)(CNR)] where R = Me or C(O)Ph. 

These complexes have structures similar to that of 
[{Co(r/-CsHs)}2{Fe(CO)2(PPh3)}(/za-S)(p,3-CS)] [1]. 
They are based on a Co2Fe triangle bridged on one face 
by a /x3-S ligand and on the other by a triply-bridging 
two-electron donor coordinating through C. The in- 
frared spectrum of that where R = C(O)Ph shows ab- 
sorption bands at 1979, 1927 and 1562 cm -I (KBr disc) 
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which are attributed respectively to the v(COt), ~,(CO) t 
and the v(CN) vibrations of the /za-CNC(O)Ph isomer 
illustrated in Fig. l(a) (v(COacyl) is found at 1642 
cm-t) .  This is the sole species found in the solid state 
and in solution. In contrast, when R = Me the only 
species observed is that illustrated in Fig. l(b). It con- 
tains a /z3-CO ligand and a t-CNMe ligand and gives 
rise to absorption bands at 2143, 1919 and 1639 cm -~ 
(KBr disc) due respectively to v(CN), v(CO) and 
v(/~3-CO) vibrations. The 1H NMR spectra of the two 
complexes also show significant differences. When R = 
Me the Fe(CO)(CNMe)(PPh3) fragment is chiral and 

C (OlPh 
N 0 
I I 

C P ' C o / . ~  c P\coJ/c ~ 
C E / . . ~ j F e l C  O}2 PPh3 I ~ / " ' ~ F e l C  OllC N HelP ph 3 

la} (b) 
Fig. 1. Proposed structures of (a) [{Co(r/-CsHs)}2{Fe(CO)2(PPh3) } 
(/z3-S){/z3-CNC(O)Ph}] and (b) [{Co(~q-CsHs)}2{Fe(CO)(CNMe ) 
(PPh 3)}( tt3 -S)(/z 3 -CO)]. 
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Fig. 2. The molecular structure and atom labelling for [{Co(r/- 
C5 H 5)}2{Fe(CO)2( PPh 3)}( P'3 -S){/z3-CNC(O)Ph}]" Selected bond 
lengths (.~) and angles (°) are as follows: Co(1)-Co(2) 2.4266(5), 
Co(1)-Fe(1) 2.5224(4), Co(2)-Fe(l)  2.5483(4), Co(1)-S(1) 
2.1244(6), Co(2)-S(1) 2.1333(6), Fe(1)-S(1) 2.1866(6), Co(1)-C(1) 
1.917(2), Co(2)-C(1) 1.901(2), Fe(1)-C(1) 2.109(2), C(1)-N(1) 
1.276(2), Co(1)-Co(2)-Fe(1) 60.87(2), Co(1)-Fe(1)-Co(2) 57.18(2), 
and Co(2)-Co(1)-Fe(1) 61.948(11). 

the two Co(r/-CsH 5) moieties differ and give rise to 
two cyclopentadienyl resonances at 6 4.51 and 4.61 
downfield from MeaSi (CD3CD 5 solution) with a single 
Me resonance at 6 2.21 which is a doublet (JPn = 1.8 
Hz). When R = C(O)Ph the Fe(CO)2(PPh 3) fragment is 
not chiral, and there is a single CsH 5 resonance at 8 
4.69 with the PhC(O) resonances at 6 7.32, 7.43, and 
9.13 (C6D 6 solution). The spectra of both compounds 
also show the resonances due to the PPh3. ligand at ca. 
6 7-8. 

Although crystals of [{Co(r/-CsHs)}2{Fe(CO) 
(CNMe)(PPh3)}( ~3-S)(/x3-CO] could not be obtained, 
one of [{Co(7/-CsHs)}2{Fe(CO)/(PPha)}(/x3-S){/z 3- 
CNC(O)Ph}] was subjected to an X-ray diffraction study 
[5], and the structure proposed on the basis of spectro- 
scopic data confirmed (Fig. 2). It is very similar to that 
of [{Co('o-CsHs)}2{Fe(CO)2(PPh3)}(/z3-S)(/z3-CS)], but 
with the/z3-CS ligand replaced by/z3-CNC(O)Ph which 
bonds through carbon more or less equally to the CozFe 
triangle. 

The RNCS ligand coordinates to iron through C and 
S rather than C and N [2]. Therefore the above results 
suggest strongly that it is the coordinated C=X of a 
lq2-XCY ligand which is cleaved by [Co(r/- 
CsHs)(PPh3)2], and not the uncoordinated C=Y bond. 
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