CH 611 Advanced Inorganic Chemistry — Synthesis and Analysis

Quiz # 1: Electron counting 09/21/2009

For all complexes listed below, determine

a) metal oxidation state

b) total number of electrons contributed from metal

c) total number of electrons contributed from the ligand set
d) total electron count of the complex

Please note: use the ionic model unless asked otherwise.

(1) (n°-Cp),Fe

@ Ionic Model Covalent Model

] Metal oxidation state: 2+ Metal oxidation state: 0

Fe Metal electron count: 6 Metal electron count: 8
@ Ligand electron count: 6 + 6 Ligand electron count: 5 + 5

Total electron count: 18 Total electron count: 18

(2) [(m*>-Cp),Col*

@j T Ionic Model
Metal oxidation state: 3+

Co Metal electron count: 6

:@: Ligand electron count: 6 + 6
Total electron count: 18
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(3) Cox(CO)s
O .
C, lonic Model
OC S0, CcO Metal oxidation state: 0
AN /C \'C / Metal electron count: 9
OC““‘?O ((" ICO Ligand electron count: 2+2+2+ 1+ 1 + 1 (inc Co-Co)
OC CO Total electron count: 18

H,NT™Y Ionic Model
H, \ \\\\\\\NHz Metal oxidation state: 2+
N —Ru—H Metal electron count: 6
i / | Ligand electron count: 2 +2 +2+2 +2 +2
Ez Total electron count: 18

Tonic Model
—N Cl N= Metal oxidation state: 3+
N\'/N etal oxidation state
Mn Metal electron count: 4
O/ \O Ligand electron count: 2 +2 +2+2+2

Total electron count: 14
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(6) Ti(iso-propoxide),

Ionic Model

(l) Metal oxidation state: 4+

/Tiu,,,/ o Metal electron count: 0
O \O Ligand electron count: 2 +2 +2 +2

)\ Total electron count: 8

(7) [PtCls(n*ethene)]”

- Ionic Model
Cl _I on.c .0 e
Metal oxidation state: 2+
Cl—Pt —H Metal electron count: 8
Ligand electron count: 2 +2 +2 +2
Cl

Total electron count: 16

(8) Rh(n*-cod)(n*-dppe)]*

+
=
Y / Ionic Model

Metal oxidation state: +1
Rh ~ Metal electron count: 8
P~ PPh, Ligand electron count: 8

\ / Total electron count: 16

Ph,

09/21/2009
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(9) Pd(PPhs3),{CHC(CH3),}Cl

PPh; Ionic Model
Metal oxidation state: 2+
Ph;P—Pd \ Metal electron count: 8
Cl Ligand electron count: 2 +2 +2 + 2

Total electron count: 16

(10) [(NHs)sRu(p-pyrazine)Ru(NHs)s]>*
NH; NH, 15
\\\\NH3 /— \ \\\\NH3
H;N—Ru N N 'Ru——NH3
HN | \ATEN |
NH; NH;
Tonic Model Tonic Model
1st Metal oxidation state: 2+ 2nd Metal oxidation state: 3+
Metal electron count: 6 Metal electron count: 5
Ligand electron count: 2 +2 +2+2+2+2 Ligand electron count: 2 +2+2+2+2+2

Total electron count: 18 Total electron count: 17



