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SUMMARY 

Silicon-transition metallic silacyclobutanes CpFe(I&Si(Me)CH2CH2CH2 [L = CO 

or PhsMeP; or LQ = (CO)@&MeP)] have been prepared and their reactions (substitution 

at Si or Fe, Si-Fe cleavage, or ring-opening) studied. 

Transition metal insertion and polymerisation reactions of the strained-ring 
silacyclobutanes have recently been studied”*. We now report the first examples of 
compounds in which a transition metal is linked exocyclicallythrough silicon to an intact 
silacyclobutane ring (see Scheme 1). 

Notable are the following: (1) Although silacyclobutanes are cleaved by many 
nucleophiles”, (I), at least, is stable to excess of [CpFe(CO)2]-. However, (I) reacts 
rapidly with excess methanolic KOH. Comparison- of the action of this reagent upon 
CpFe(CO)2SiMes 4y 5, CpFe(CO),SiMe(n-Pr) OH [formed by hydrolysis of (IV)] , and 

CH2CH2CH2Si(Me)O(Me)SiCH2CH2CH2 6 or I reveals that the Fe-Si bond in (I) is broken 

as a first step, with subsequent rapid cleavage of the 4-membered ring in the organosilicon 
I 

residue [CH2CH2CH2Si(Me)O]. Furthermore, the observed enhancement in the rate of 
Fe-Si cleavage in (I) over that found for CpFe(CO)2SiMes is in accord with Sommer’s 

observations on nucleophihc substitution (sN2si) at constrained endocyclic silicon ‘. 

(2) Both Fe-Si in CpFe(CO)2SiMes and Si-C in Me2SwH2 are rapidly 

cleaved by anhydrous HCl 3* 5 Parallels to both these processes are found for (I), ring . 

cleavage predominating. The substitution, in effect, of a chloride ligand for an alkyl group 

on passing from (I) to (IV) deactivates Fe-Si in (IV) towards HCl attack. 

(3) Catalytic polymerisation of the silacyclobutane function in (I) occurs readily; 

(I) was recovered (96%) after similar heating in the absence of catalyst. Reactivity with 
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respect to the electrophilic reagents [(C,I&)PtCl,] a * and Fe2 (CO), r follows the 

sequence (III) > (II) > (I) , Le., decreasing with decreasing electron density at Fe. 
(4) The conversion of (I) to (IV) or (V) provides rares examples of reactions at 

transition metal-coordinated silicon which leave the M-Si bond intact. 

(5) Substitution of carbonyl groups at iron by tertiary phosphines [Ph2MeP, 

PhaP, n-BusP, or PhaPCHaCH2PPh2] occurs with retention of the silacyclobutane unit. 
This parallels the substitution pattern found9 for CpFe(CO)aSiMea, but contrasts with 

that for the endocyclic complex (CO),FeSi(Me,)CHzCH2CH2 ’ where preferential loss of 

the organosilicon function took place. Only monosubstituted derivatives from PPha and 

P(Oph)a were reported for CpFe(CO)aSiMe, ’ ; (I) is not exceptional [viz. (II) and (III)] 
since with PPha only monosubstitution could be detected. 

(6) In common with related CpFe(CO),SiXY, systems’ (XY, = ClMe, or MeCl,) 
the presence of more than two infrared carbonyl absorptions (see below) indicates the 

existence of conformers in solutions of (IV). 

All compounds gave satisfactory analyses and (I) (monomeric in benzene)-(IV) 
showed molecular ions in their mass spectra. Physical properties [colour, m-p., v(CO) cm-‘] 

are: (I): amber, -17 to -lS”, 2002 + 1950; (II): yellow, 106-107°, 1916; (III): orange, 

176-177”, -- , (IV): amber, 17--18”, 2019 + 2012 + 1969 + 1958; (V): pale grey-brown, 

110-115”, 1990 + 1931 (broad). 
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