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We have shown previously l'z that reactions of  
.u-vinylidene complexes Cp(CO);MnPt(I~-C=CHPh)I-,2 
with iron nonacarbonyl can occur via two alternative 
routes depending on the nature of ligands L. When 
L = PPh3, the addition of  the [Fe(CO)4] to vinylidene 
results in the formation of  the trinuclear MnFePt 
la3-vinylidene cluster, l When L2 = Ph2PCH~_CH2PPh2 
(dppe), the [Mn(CO)2CP] fragment is replaced by 
{Fe(CO)4] to form the tetranuclear PtFe3-~4-vinylidene 
cluster, z In continuation of  the systematic studies in this 
area, we synthesized the first ~-vinylidene complex with 
the Mn--Pd  bond (2) from Cp(CO)2Mn=C=CHPh (1) 
and Pd(PPh3) 4. (1 ,1-Dicarbonyl ) ( l -qS-cyclopenta  - 
dienyl) ( 1,2- ls-phenylvinylidene) [2-rl2-bis(diphenylphos - 
phino)ethane]manganesepalladium (3) was obtained by 
the replacement of the PPh 3 ligand by dppe. 3 In this 
work, we report on the results of  studying the reaction of  
3 with Fe2(CO) 9. 

The reaction of  cluster 3 with Fe2(CO) 9 (benzene, 
20 ~ 4 h) results in a mixture of products, which were 
isolated and characterized by the elemental analysis data 
and IR and N M R  spectra. Three new clusters 
were obtained: (1 , t , l , 2 ,2 ,2 ,3 ,3 ,3 -nonaca rbony l ) -  
/a4- [ 1 -rl2,2,3,4- rl 1-(phenyl)ethenylidene]- [4-q2-bis(di - 
phenylphosphino)ethane-PP" ]-bis( triangulo)-triiron- 
palladium(2Fe--Pd, 2Fe--Fe, Fe--Fe) (4) (green crys- 
tals, yield 9%), (1,1,1,1,2,2,2,2-octacarbonyl)-[3-q 2- 
bis(diphenylphosphino)ethane-  PP" ] -triangulo-diiron- 
palladium(2Fe--Pd, Fe--Fe) (5) (violet crystals, yield 
5%) and (I ,  1,2,2,2,3,3,3-octacarbonyl)-( l-qS-cyclo- 
pent adienyl) %t3- [ 1,2-rl ~ ,3-q2-(phenyl)ethenylidene] - 
triangulo-manganesediiron( 2Fe-- Mn, Fe-- Fe) (6) (brown 
crystals, yield 71%) (Scheme 1). 

The IR and ZH and 3tp{IH} N M R  spectra of  
compounds  4 and 5 are very close to those 
of  the (dppe)PtFe3Qa4-C=CHPh)(CO)9 (7) and 
(dppe)PtFe2(CO)s (8) clusters, respectively, z For ex- 
ample, the IR spectrum of 4 (in CH2C12) in the v(CO) 
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region at 2049 (s), 2002 (sh), 1988 (s), and 1929 cm -l  
(w.br) almost coincide with that of  7, and the spectrum 
of compound 5 (2052 (s), 2002 (v.s), 1969 (s), 1955 (s), 
and 1909 cm - l  (w.br)) is almost identical to the spec- 
trum of  8. All the data obtained indicate that clusters 4 
and 5 are isostruetural to the corresponding platinum 
analogs 7 and 8, whose structures were established by 
the X-ray diffraction method, z 
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The main  r eac t ion  p roduc t  was unexpec ted ly  
CpMnFe2( la3-C=CHPh)(CO) 8 (6). The mass spectrum 
(El,  70 eV) of  complex 6 contains a peak of the mole- 
cu lar  ion with m/z 558 [M] § and peaks of  the 
[M - n(CO)] + (n = I - -8 )  ions; further fragmentation of 
the ion with m/z 334 [CpMnFe2(CsH6)] + consists in 
loss of the Mn atom and then of  the Fe atom; the most 
intensive peak with m/z 102 corresponds to phenyl- 
vinylidene [C8H6] +. The signals of  the C(1) (8 306.18) 
and C(2) (8 97.01) nuclei in the t3C{IH} NMR spec- 
trum and that of  the proton of  = C H P h  (8 7.86) in the 
IH N M R  spectrum are located in the 8 regions standard 
for trinuclear complexes with the ~3-C(1)=C(2)HR (R = 
H, Ph) ligands. 4 The IR spectrum of  complex 6 con- 
tains in the 2069--1871 cm - I  range seven v(CO) bands, 
the lowest frequency of  which corresponds to the bridg- 
ing CO group. The suggested structure of  complex 6 was 
confirmed by the prel iminary X-ray diffraction data 
(L(Mo-K),  7447 reflections with 1 > 2~r(/), triclinic 
crystals, at 20 ~ a = 12.268(4) A, b = 14.093(3) A, 
c = 19.810(4) A, ct = 90.62(2) ~ 13 = 102.43(2)% ;, = 
101.89(2) ~ dealt = 1.701 g cm -3, Z = 6, space group 
P1, 11572 independent  reflections, refinement to R = 
0.0625). 

The sequence of  successive transformations 1 ~ 2 
3 ~ 4 resulting in the transfer of  vinylidene from the 
Mn atom to the cluster PdFe 3 system is similar to the 

transformations 1 ~ 7. 2 The 3 ~ 6 direction predomi-  
nant in this reaction has no analogs in the chemistry of  
complexes containing the M n - - P t  bond. 

Thus, in the reaction studied, we observed for the 
first t ime two parallel directions of  t ransmetal la t ion of  
the methylenedimetal locyclopropane system: with cleav- 

t 

age of the MnPd(~t -C(I )=C(2)HPh)  cycle  at the 

Mn--C(1)  bond and at the P d - - C ( I )  bond. 
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