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Bonati and Mkinson showed that tin(I1) chloride undergoes an oxidative 
addition with [(n-C5Hs)Fe(CO), I2 to give [(?r-CsH, )Fe(CO)&SnC12’. Since then many 
related reactions have been described which give complexes of this type as the sole 
product’. 

We now report that [(lr-Ring)Fe(CO)2]2 derivatives (Ring = C&Is, Me&Ha, or 
C9H,) react with SnX2 (X = Fj Cl, Br, or I) to give (7r-Ring)Fe(CO)2X, (sr-Ring)Fe(COk 
SnX3, [(n-Ring)Fe(CO)2]2SnX2, or [(?r-Ring)Fe(C0)2]3SnX depending on X, the K- 
bonded ring, the mole ratio of reactants, and the reaction conditions. 

For example, when SnBr2 -2H20 and [(n-C,H5)Fe(CO)J2 (I) (mole ratio = 
10/l) are heated in methanol, tetrahydrofuran, or benzene, (I) is consumed rapidly to 
give (n-C5H5)Fe(CO)2Br (II) and (n-C5H5)Fe(CO)2SnBr3 (III) in comparable amounts. 
These are the only products, and both have been isolated. During longer reaction times 
(II) is converted to (III) so that this is the final product (yield > 70%). 

When SnBr, -2H2 0 and (I) are used in equimolar quantities, the principal final 
product is [(n-C5H,)Fe(CO),] $nBr? (IV)_ It appears to arise from the reaction (I) + 
(III) + (II) + (IV) rather than by a direct insertion of SnBr, into the Fe-Fe bond of (I)_ 
This type of reaction has been used to prepare mixed complexes e.g. C(7r-CSH5)Fe(CO), j- 
[(n-MeC5&)Fe(C0)2] SnBr2 (V), and [(m-CsHs)Fe(CO),] [(n-CsHs)Mo(CO),] SnCl* 
(VI)3, and although rather slow in the three solvents quoted, it is much more rapid in 
refluxing xylene or light petroleum (loo-1200). These solvents have the added advantage 
that at ca. 120° the second product, e.g. (II), decomposes. 

Similar results have been obtained for the methylcyclopentadienyl and indenyl 
complexes, and for reactions with tin(I1) iodide although reaction rates differ. However 
with SnClt or SnF*, (I) yields little or no mono-iron compounds comparable to (II) or 
(III). Even with large excesses of these tin(I1) salts, [(~-CSHg)Fe(C0)2]2SnC12 (VII) or 
[(n-C5HS)Fe(C0)2]2SnF2 (VIII) are the only important products welds 90 and 80% 
respectively). 

If an excess of the dimer, e.g. (I), is used, a further reaction occurs to give 

kr-Cs Hs)Fe(COL 13SnC1 (IX) or its fiuoro analogue (X). It is slow, but takes place more 
rapidly in xylene. This type of reaction may be used to prepare mixed complexes such as 
[(n-C5Hs)Fe(C0)212 [(~-MeC5H4)Fe(CO)2]SnCl (XI), and [(n-CkH5)Fe(CO)21 - 
[(n-MeC,H,)Fe(CO),J [Bu3PCo(CO),] SnCl (XII). 
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PRELIMINARY COMMUNICATION Cl7 

These reactions often give high yields of the products, and provide a useful 
synthetic pathway to polymetallic transition metal derivatives of tin, and, perhaps, of 
other non-transition elements. Many compounds are new e.g. (VIII)-(x11), and are 
probably difficult to prepare in any other way. Melting points and infrared spectra of 
some of the complexes are given in Table 1. 
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