
() Ylide synthesis: Chelating ligands stabilizes trans1tion metal-alkyl bond. One such 

mpotant example is the use of plhosphorous ylide. Exainple. 

Tonsitioy Metal- Ary and 4|kyB Comures 

M Cl, + 3 Me, P CH,M(CH, P Me,, 3 Ct 
M Lanthanide) 

(i) 
are present in this group. General methods for synthesis are: 

2 Group 4 - d' Metals: Ti [Oxidation Number +2: Coordination Number: 2(sp) Example: TiCH,Ph):, Oxidation Number +3: Coordination Number: 3(sp) Example: Ti(CH,SiMes) 

Halide exchange: 

M CL, + 4 Li Me 

4(sp')) Example: TiMes, 4(dsp') Example: TiMe,(DMPE)h, 5(dsp') Example: [TiMesl], Z 
dsp) Example: TiCLR(Py)» (R = Me, Ph); Oxidation Number +4: Coordination Number: 

[Oxidation Number t4: Coordination Number: 4(sp') Example: ZrMes] and Hf (Oxidation Number t4: Coordination Number: 4(sp') Exanple: Hf(CH; Bu)4, 6(d'sp'). Example: (HIMe, 

ROR 
80°C 

M Cl, +Mg (CH, Ph)x 

cM (Me) + 4 Li CI (M = Ti Or Zr) 

ROR 

M CI, + 4 Li CH, Si Me, 
Py 

I1C, + Mg (R) Br 30°c 

60°C 

(ii) 

3 Li Bu 

Et;0 

M(CH,Ph), + MgClk (M = Ti, Zr Or Hf) 

ROR 
Ti Cl,(n-C; h)+3 Li Me 30°CTi Mes (n'-C, H),t 3 LiCI 

CH,. 

CH, 

’M (CH,SIMe;), +4LICI (M =Ti,Zr Or Hf) 

Ti Cl, (R) (Py), + Mg (Br) C1 (R= Me, Ph) 

2 Ti Cl, + Zn Me, ’ 2 Ti Cl; Me + Zn Cl, 

Ti Cl, (dmpe), + 2 Li Me Kok Trans Ti Me, (dmpe), + 2 LiCI 

Ti CL, + Al Me; Ii CI, Me + Al Me, CI 
Ti C1, + Pb R >Ti Cl, R + Pb (R). C1 (R = Me Or Et) 

(ii)Transmetallation: These reactions are opposite to halide exchange reactions giving heteroleptic alkyls or aryls. 

Metal hydride alkane insertion: 

P Me, 

+3LiCI 

Zr (H)C\ n-C, Hs), + LiPh ’ Zr(Cl)Ph)X nC; H), + LiH 3. Group 5 - d Metals: V [Oxidation Number +2: Coordination Number: 4(dsp) Example: Trans-VMez dmpe)2, 6(d'sp') Example: [VPhs; Oxidation Number +3: Coordination Number: 3(sp') Example: V(CH;SiMes)s; Oxidation Number +3: Coordination Number: 6(d'sp) Example: VPh;(THF ); Oxidation Number +4: Coordination Number: 4(dsp') Example: VMea). 
Nb [Oxidation Number +4: Coordination Number: 4(sp) Example: Nb(CFs4: Oxidation 
Number +5: Coordination Number: 5(dsp') Example: NbMe: Oxidation Number t) Coordination Number: 6(d'sp') Example: [NbPh6]] and Ta [Oxidation Number +5: Coordination 

A-kP 
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