


Electron Counting for simple molecules

Whenever you see a metal complex, work out:

(a) Metal oxidation state (organic chemistry knowledge will help assign the 

correct charges to the ligands).

(b) dn Electron configuration (remember, all valence electrons are d-electrons)

(c) Electron count for the complex
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Mn+ = d6

I- = 2

5 x CO = 5 x 2 = 10

Total = 18

Hg2+ = d10

Br- = 2

Me- = 2

Total = 14

U4+ = d/f2

3 x NR2
- = 3 x 2 = 6

SiR3
- = 2

Total = 10

Ir
OC PPh3

ClPh3P

Ir+ = d8

Cl- = 2

2 x PPh3 = 2 x 2 = 4

CO = 2

Total = 16

(Vaska's compound)



Alternative methods for electron counting

Method A

assign charge to metal

NC Au CN

Au+ = d10

2 x CN- = 2 x 2 = 4

Total = 14

Ir
OC PPh3

ClPh3P

Ir3+ = d6

2 x Cl- = 2 x 2 = 4

Ph- = 2

2 x PPh3 = 2 x 2 = 4

CO = 2

Total = 18

Ph

Cl

Au = 11 electrons

2 x CN = 2 x 1 = 2

1- charge = 1

Total = 14

Ir = d9

2 x Cl = 2 x 1 = 2

Ph = 1

2 x PPh3 = 2 x 2 = 4

CO = 2

Total = 18

K

Method B

ligands and metal neutral

▪ PH generally 

recommends this 

method, though 

sometimes 

problems exist

IMPORTANT: whichever method 

you use, be consistent !!!



Electron Counting Practice – Examples

RuRu

Me2
Si

OC

O
C

C
O CO

I

I

I

I

Rh

BB

B

RhB
Rh

Rh

Borole = dianionic version of Cp-

SiMe2(C5H4)2
2- is just two Cp- 

anions joined together

Q = How should the Ru-Ru 

bond be counted ?

Q = how should the bridging 

carbonyls be counted ?

Q = How should the 3-I- 

ligands be counted ?


