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Summary

This thesis concerns the synthesis of a series of cyclopentadienyl derivatives of zirconium in which the metal centre is in the oxidation state II or III. The cyclopentadienyl ligand employed was Cps [Cps = -C5Me4(SiMe2But)].  Chapter 1 presented an overview of oganozirconium  chemistry associated with low oxidation states. The main body of this work is directed towards the attempted synthesis zirconocene "Zr((-Cps)2".  

Two routes to Zr((-Cps)2 are detailed in  Chapters 2 and Chapter 3. Chapter 2 describes the synthesis and characterisation of a series of novel monocyclopentadienyl zirconium halides in oxidation state IV, III and II. Two ZrIV cyclopentadienyl trihalides [Zr((-Cps)I3] 1, [{Zr((-Cps)Cl2((-Cl)}2] 2, were prepared. The reduction of 1 affords two isolable ZrIII oligmers [{Zr((-Cps)I((-I)}2] 3, [{Zr((-Cps)((-I)2}3] 4. The reduction of 2, on the other hand, affords only the trinuclear ZrIII complex [{Zr((-Cps)((-Cl)2}3] 5. Further treatment of the di-nuclear ZrIII complex 3 with one equivalent of LiCps in toluene does not lead to a substitution product, but rather unexpectedly, further reduction to the ZrII mono-cyclopentadienyl arene complex [{Zr((-Cps)I}2((-(6:(6-C7H8)] 6. The molecular structure of which shows a puckered toluene ring bridging both metal centres. As these mono-cyclopentadienyl complexes are found to be unreactive towards further substitution by -Cps, an alternative route to the biscyclopentadienyl derivatives via ZrIII and ZrII halides is explored in Chapter 3. The disproportionation product [Zr((-Cps)2Cl2] 9 is isolated from the reaction of LiCps with [{ZrCl3(PBu3)2}2]. No characterised  Zr compound could be isolated from the analogous reaction with “ZrCl2” however, a polymeric Li complex [Li7((-Cps)5Cl2] 7 may be isolated but in low yield. The molecular structures of 7 along with the other Group I cyclopentadienyl derivatives, [{K((5-Cps)(thf)}n] 8 and [Li(thf)((-(:(-Cps)Li((-Cps)] are also presented. A mix ring system [Zr((-Cps)((-Cptt)I2] (Cptt = -C5H3But2-1,3) 10 was also synthesized and characterised. Chapter 4 contains the experimental details for all reactions undertaken. 

