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Question One (19 marks)

a. Explain the following terms as used in coordination and organometallic Chemistry. Use of
relevant examples is encouraged (6 Marks)

i.  Effective atomic number
ii. A polynucleating ligand
1ii.  Hard acids

b. Give the systematic names of the complexes below (4 Marks)

i. [Fe(CsHs)] Cl;

ii. K[Co(CN)(CO):NOJ;
1il. [(NH3)sCr-OH-Cr(NH3)5]Cls;
iv.  [CrCl(H20)(en),]*";

c. Determine whether the compound below obeys the 18 electron rule. If it does not, explain

why (5 marks)
d. Show that K,=[ML,]/[ML.-][L] and B,=[ML,]/[L]" where M is the central metal ion, L is
ligand, K, stepwise stability constant and 3, is overall stability constant (4 Marks)
Question Two (17 Marks)
a. Outline any FOUR uses of chelating agents in industrial processes (4 Marks)

b. Calculate the spin only magnetic moment (us) for both high and low spin Cr** (6 marks)
c. Define the term isomerism as it applies to coordination compounds (2 Marks).

d. Consider a pair of isomeric cationic complexes having the molecular formula
[Co(en) 2Br2]ClOs4.

i.What is coordination number of the central metal ion (1 Mark)
ii. What is the role of ClO4 in the complex (1Mark)
iii. What is the systematic name of this complex (1 mark)

iv. Draw the molecular structures of the possible geometric isomers of the complex above (2
Marks)

Question Three (19 Marks)

a. Calculate the crystal Field stabilization Energy in kJmol™ for [CoFs]*, given that 10 Dq =
13,000 cm-! and pairing energy is 16,800 cm™ and 1 kJmol'= 83 cm’! (4 Marks)

b. Explain the following observations



i. Intra-ligand charge transfers are of less interest to transition metal chemists than the other

types of absorption (3 Marks)
ii. Ligand-to-metal Charge Transfer is the basis for photography (2 Marks)
iv.  Transition metal form coloured ions (2 marks)

c. State and explain the two selection rules governing which electronic transitions of a metal
complexes (6 marks)

d. Removing all the water from hydrates of transition metal complexes is notoriously difficult.
Typically, simply heating the complex is ineffective and reaction with something like thionyl
chloride is required. For example, cobalt(Il) chloride hexahydrate only loses four water
molecules to become cobalt(Il) chloride dihydrate when heated in an oven at 150 °C. Suggest
an explanation for this observation (2 marks).

e. What determines the magnetic behaviour of metal complex when placed in magnetic
field (2 Marks)

Question Four (15 marks)
Using examples, briefly describe the following types of organometallic compounds (6 marks)

1. Sigma bonded organometallic compounds

ii. Pi-bonded organometallic compounds

iii. Sigma and Pi bonded organometallic compounds

b. Potassium trichloro(ethene)platinate(Il), also known as Zeise’s salt, has the formula
K[PtCl3(C2Ha4)] and contains n>-ethylene ligand. What are the products, when Zeise’s salt is
reacted with the following (3 Marks)

i. K2[PtCl3(CoHg)] + H20
il. Ko[PtCl3(C2Ha)] + CO
1il. Ko[PtCl3(C2Ha)] + RNH2
c. Explain how organometallic compounds can be produced using the following methods.
[llustrations using chemical equations is encouraged (6 marks)
1. Methylenation

1. Insertion
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