Level-3 Organometallics L5b

Super-reduced carbonylate anions

CO can stabilise TM's in unusually low oxidation levels

EXAMPLE     
 Mn2(CO)10   





Mn(0)

              

Mn2(CO)10 + Na/Hg (
[Mn(CO)5]-   
Mn(-1)

with stronger reducing agents  (e.g. Na+ C10H8-) possible to get lower - super reduced carbonylate anions



Na+3 [Mn(CO)4]3-




Mn(-3) !!

Tetrahedral - unstable explosive

Other examples made in a similar fashion. Strong back donation shows in ((CO)  for series [M(CO)4]n-

Ni
Co
Fe
Mn
Cr

charge n
0
-1
-2
-3
-4

((CO) cm-1
2040
1890
1729
1670
1462

In -3 oxidation state

M(CO)53-

V, Nb, Ta







M(CO)43-

Mn, Re







M(CO)33-

Co, Rh, Ir

In -4 oxidation state

M(CO)44-

Cr, Mo, W










