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Instruction: Use two separate answer books for Part A and Part B. Answer all the 
questions from Part A and Part B. Answer to all parts of one question must be given at 

one place only. 

Part A (Organometallics) 

1) Write the structure of a neutral, dinuclear and 18-electron complex of Mn that 
contains only CO. 1 mark 

2) Starting with complexes which contain only carbonyl ligands, suggest syntheses 

for the following: 

(a) CpV(C0)4 (b) HCo(C0)4 
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3) Give the electron counts, formal oxidation states, and cfl configurations of the 

following: 
a) ReH9

2- b) L3Ru(J.1.-CH2)3RuL3. 2 marks 

4) What are the products expected to form from the reaction between Me2CHMgBr 
and Ir(Cl)L3? Explain. 2 marks 

5) CF
3
Co(C0)4 can be distilled without decomposition at 91 oc whereas 

CH
3
Co(C0)4 decomposes at -30 °C. Account for this observation. 2 marks 



6) The vanadium-carbon distance in V(C0)6 is 2.00 A, but only 1.93 A in 
[V(C0)6r· Explain. 2 marks 

7) Ni(C0)4 is a stable complex having IS-electrons. Using simplified molecular 
orbital diagram, explain the stability of this molecule. 2 marks 

8) Cr(CO)sPF3 and Cr(CO)sPMe3 are two organometallic complexes. Which 
complex will have 
(a) a stronger· C-0 bonds (b) a stronger Cr-C bonds? 2 marks 

9) Predict the structure of A and Band the oxidation state ofTa in A and B. 
Cl 1 TlCp (i) PMe3 (ii) Ph3P=CH2 
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10) Write the structure of A and B 

Fe(C0)5 + OH- --~ A 

Part B (Bioinorganic Chemistry) 

B 

2 marks 

1 mark 

1. a) Account for the paramagnetic nature of 0 2 in its ground state. Write down the 
values of bond lengths and v(0-0) frequency for 0 2- (superoxide) and ol- (peroxide) 
ions. How will you compare these values experimentally? 

b) How will you identify the respiratory proteins containing the following metal to 
dioxygen stoichiometry: Fe(02) Fez(Oz) Cuz(Oz) 

c) Fenaq is irreversibly oxidized to Femaq by air yet Fe11Mb is reversibly oxygenated to 
0 2FenMb (i.e. 0 2-FemMb). Explain the meaning of this statement. Do you favor this 
model ofbinding? [3+3+4] 

2. a) What do you mean by Bohr effect shown by hemoglobin? How C02 is being 
transported from tissues to lungs in our body? 

b) What are T- and R- forms of hemoglobin? Discuss the importance of different salt
bridge interactions and the influence of 2,3-diphosphoglycerate in controlling the 
properties ofhemoglobin. 

c) Draw and explain the haemerythrin (Hr) core structure present in marine 
invertebrates. Explain the use of rigid face capping and tripodal N-donor ligands to 
synthesize Fe2 model complexes. [3+3+4] 

Paper ends here 




