
INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 

Department of Chemistry 
Mid Spring Semester Examination 2013-2014 

Time: Two hours Maximum Marks: 25 (Part A)+ 25 (Part B) = 50 
Number of Students: 15 + 44 =59 

Subject code/Name: CY 410 14/Principles of Organometallics and Bioinorganic Chemistry 

Instructions: Separate answer scripts are to be used for Part A and Part B. Answer all the 
questions in Part A and Part B. 

PART A 

I. Suggest synthesis for [(CO)sMn-Re(C0)5] (2) 

2. Writ~ the mechanism and the product for the following reaction: 

? (2) 

3. Which MO is responsible for forming back bonding with metal centers for the 

following: R3P, CO, NO and CF3 (2) 

4. List the following in the order of increasing v(CO) stretching frequency value and 

explain: 

[(PPh3)3Mo(C0)3], and [(dien)Mo(C0)3], dien = diethylenetriamine. (2) 

5. Write a synthetic 'method that involves Collman's reagent for NC(CH2)6-.:C(O)-C7F15. (2) 

6. Show the I8 electron count by both the models - covalent and ionic, for the following 

complexes: (a) [IrH3(PR3)z], (b) [CpCr(C0)3]2, (c) [Ir(PPh3)2(CO)(NO)(Cl)tBF4, 

(4) 

7. What are the differences between the classical and nonclassical carbonyl complexes? (2) 

8. What is an agostic interaction in organometallic chemistry? (1) 

9. Which is a better n-acceptor, PF3 o'r P(OMe)3? Why? (2) 

I 0. Why is Cl- called a weak field ligand? Explain with MO diagram. (2) 
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11. List the following in the order of decreasing reactivity that can be predicted for the attack 

of trimethylamine oxide on their CO groups and explain: [V(C0)6f, [Mo(C0)3(N0)2], 

[Mn(C0)6t, and [Mo(C0)6]-
(2) 

12. Suggest synthesis for [H2B()l-H)2Cr(C0)4r 
(2) 

PARTB 

1. Though Cu is abundant in sea-water, it was not involved at the early stage of life 
evolution. Give plausible reasons. 2 

2. Write a possible reason for the existence of chlorophyll as highly aggregated form in 
"antenna" pigments? Mention the metal ion and the coordinating ligands/groups. 2 

3. In which case do you expect highest rate constant during the reduction of 
[Co(III)(NH3)sXf+ (X = HC02-, H3CCC02- and (H3C)3CC02-) complexes by Cr2+ ? 

2 
4. Histidine coordinates mainly through the basic "()" N. How can it coordinate to two 

metal ions (as observed in Cu-Zn SOD)? Show the coordination mode. 2 

5. Which of the two Cu(II) complexes shown below will be easily reduced, and why? 2 

6. For the following electron transfer reaction which mechanism do you suggest (outer
sphere or inner-sphere) and why? Show the steps (precursor, successor complexes etc. 
with reaction coordinate diagram. 4 

7. Why the aquated Fe(III) complex cannot exist in physiological pH values in the absence 
of supporting ligands? 2 

8. Draw the structures of porphyrin and chlorin. Show the basic structural difference 
between them. 3 

9. Common metal ions in metallo-enzyme systems are those that have low site preference 
energy (from LFSE) such as Co2+, Zn2+ and Mn2+ rather tha~ Fe2+, Ni2+ and Cu2+. 
Explain the possible reason in terms of entatic hypothesis. 2 

I 0. Fe
2
+, Ni

2
+, Co

2
+ are well known to bind with tetrapyrrole ligands in biological systems. 

Conversely Cu
2
+- porphyrin system is not found in organisms. Why? 2 

11. The ligand EDT A is frequently used as food additive? How does it function as food 
additive preventing spoilage? 2 
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