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St. Joseph’s College (Autonomous), Bengaluru – 27

Special Supplementary Examination, JUNE 2019
IV Semester M.Sc. Chemistry

CH 0216 – Organometallic Chemistry and Inorganic Reaction Mechanisms

Time: 2½ hours






Max. Marks: 70

Note: This question paper has three pages and three sections
PART A
Answer any SIX of the following:




6 X 2 = 12
1. Give a chemical equation each, showing the application of a) Zeigler-Natta catalyst and b) rhodium catalyst in organic synthesis. 
2. i) What is the hybridization of Be in Be(Me2)n?
ii) The catalyst used in Wacker process is ………………
3. Why do d8 metals follow 16-electron rule rather than 18-electron rule?   
4. How does the reactivity of the Group I metal organyls vary down the group? Justify the trend.
5. Distinguish between trans effect and trans influence.

6. Illustrate ionic mechanism of oxidative addition using a suitable example.

7. What is ring slippage? Give an example.

8. Explain why cyclopropene gets stabilized upon coordination with transition metals.

PART B

Answer any FOUR of the following:




4 X 12 = 48

9. a) Identify the major organic product in the following organic reactions: 
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b)  Outline the catalytic cycle of Monsanto acetic acid process.  

 (6+6)

10. a) Discuss the structure and bonding in CH3Li solid.
b) Outline the catalytic cycle of ‘Union Carbide Hydroformylation process’. (6+6)

11. a) Outline any three general methods of preparation of main group metal organyls with suitable examples.
b) Give any two applications of the following in organic synthesis: 

i) organoselenium compounds
ii) trialkylsilyl derivatives
c) Arrive at the total valence electron count of Rh(PPh3)3Cl with ionic or covalent model of electron counting.






(6+4+2)
12. a) Write the rate law for nucleophilic substitution in square planar complexes represented by the following equation:
PtL3X + Y → PtL3Y + X. 
Give any two evidences for A or Ia mechanism for such a reaction. How can the rate law be interpreted on the basis of this mechanism.

b) Discuss the mechanism of the following electron transfer reaction:

[Co(NH3)5Cl]2+ + [Cr(H2O)6]2+ + 5H+ → [Cr(H2O)5Cl]2+ + [Co(H2O)6]2+ + 5NH4+                   (6+6)                           
13. a) Discuss the mechanism for the base hydrolysis of [Co(NH3)5Cl]2+. Explain the rate law of this reaction.
b) What are the characteristics of Schrock carbenes? Explain the chemical nature of the carbene carbon in Schrock carbene on the basis of bonding in these complexes. 








(6+6)
14. a) Discuss the bonding in butadiene complexes of transition metals. Based on this explain the bond length changes that happen in butadiene upon complex formation.
b) Depict the π MOs of cyclopentadienyl ligand. List out the ligand group orbitals (LGOs) and the matching metal atomic orbitals that combine to form the molecular orbitals of the first-row metallocenes. 




(6+6)
PART C

Answer any TWO of the following:




2 X 5 = 10

15. Predict the products (A), (B), (C) and (D) in the following reactions:

i) [PtCl3NH3]-  + NO2- → (A)
;
(A) + NO2- → (B)

ii) [PtCl(NH3)3]+ + NO2- → (C) ;
(C) + NO2- → (D)

(Hints:  The trans effects are in the order NO2- > Cl- > NH3.  Cl- is the best leaving group among the three.) 







16. a) Predict the product: 
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b) Propose a transition metal carbonyl fragment that is isolobal with each of the following:

i) CH+

ii) CH2+

iii) CH2-




(2+3)
17. Arrive at the most plausible structures of Co2(CO)8, provided it follows the 18-electron rule.                        








-----------End of questions-----------
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