Level-3 Organometallics L1c

Metal - sigma bonded compounds (metal alkyls)

Main group alkyls known from beginning ZnEt2  PbEt4  Quite stable

(thermodynamically !) but it was found that synthesis of transition metal alkyls was difficult - i.e. didn't work

Some exceptions   Pope & Peachy (1901)





PtCl4 + 3CH3MgI   (  [(CH3)3PtI]4  "cubane"





(C5H5)Fe(CO)2(CH3)

The latter type had (-acceptor ligands and it was thought that these might stabilise TM-C(alkyl) bonds

In 1950's several theoretical (MO)  calculations showed that

TM-C(alkyl) bonds were especially weak due to poor overlap

between sp3 C and metal s p d orbitals. (-acceptor ligands were

"shown" to increase overlap and so stabilise these compounds.

However, all these calculations were incorrect. In fact TM-C(alkyl) bonds have similar strength to Main-group- C(alkyl) bonds

compare


TiEt4
v unstable decomposes at -80oC





PbEt4
stable to 200oC

BUT



Ti-C

~ 260 kJ mol-1




Pb-C

~ 170 kJ mol-1
Confusion between thermodyamic stability and kinetic stability

