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Department of Chemistry 
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Time: Two hours Maximum Marks: 30 (Part A)+ 30 (Part B)= 60 
Number of Students: 13 + 41; 4th Year M. Sc.; Sub. No. CY41010/41006/ CY41014 

Subject Name: Principles of Organometallic and Bioinorganic Chemistry 

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

PAR-r A 
1. Draw simplified MO diagrams showing the effect of presence of n-donor and 'It-

acceptor ligands on the frontier orbitals in organometallic complexes. 4 marks 

2. Predict the product of the following reaction and explain: 

trans-(Et3P)2PtClH + H2C=CF2 .- ? 3 marks 

3. Determine the unknown quantity: 
a) [(YJ 5-C5H5)Mn(CO)x]2 (has Mn=Mn double bond) 

b) [Ni(N0)3(SiMe3)Y (contains linear M-N-0) 
c) (C0)4Cr(Jl-PR2)yCr(C0)4, 3 marks 

4. You have been given ligand L = PF3, PCh, PPh3, and pyridine for synthesizing 
(CO)sWL from (C0)5W(THF). How could you estimate the relative order ofn-

acceptor strength? What is the order? 4 marks 
5. Suggest syntheses for: a) CH3Mn(C0)5 b) Ni(C0)4 3 marks 
6. Although the M-C bond strengths are comparable, why is Ti(bpy)(CH3)4 much 

more thermally stable than Ti(CH3) 4? (bpy = bipyridine) 2 marks 
7. a) The complex [RuCl(N0)2(PPh3)2t has v(N-0) values at 1687 and 1845 cm-

1
. . ' 

The v(C-0) values of dicarbonyl compelxes typically are much closer in energy. 

Explain. 
b) What is the oxidation state ofRu in the above complex? 2 + 1 marks 

8. Write two syntheses for perfluoroalkyl organometallic complexes. 4 marks 

9. Write the product: HCo(C0)4 + H20 -7 ? 2 marks 
10. By isolobal analogy suggest MLn fragments for cyclopropane molecule. 

2 marks 

PTO 



... 
PartB 

1. a) Account for the paramagnetic nature of iron center in myoglobin and 02 in its 
ground state. How 0-0 bond lengths and v(0-0) stretching frequencies changes for 
the different 0 2 species in metal bound condition? How these values can be obtained 

experimentally? 

b) Establish Hill equation during oxy-myoglobin formation. What are tetrapyrroles? 
What is Picket-Fence porphyrin? 

[5+5] 

2. a) What do you mean by !34 form of Hb responsible for abnormal 0 2 dissociation 

process? 

b) How pH and ionic strength variation stabilize the T- and R- forms of hemoglobin? 
Explain how the carboxylate form of the following molecule enhances the ability 
of RBCs to release 0 2 near tissues. 
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[5+5] 

3. a) Why is simple ionic Fe2
+ not used to transport 0 2? 

b) Indicate~ or no to complete the following table 
---------~-----------~-----------------------------------------------------------------------------------

Hemoglobi 
n 

i) Gontains protein 
ii) Water soluble 
iii) Binds 02 

iv) Reduced affinity for 
co 

Heme-Fe(II) Myoglobin 

-------------------------------------------------------------------------------------------------------
c) How different spectroscopic evidences support the oxyhemocyanin. Comment 

(compare with oxyhemoglobin) on the 0-0 bond strength and stretching 

frequency present in it. 
[4+2+4] 

Paper ends here 




