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COURSE OUTLINE
 

Organometallic compounds of s- and p-block elements;
structure and bonding aspects of main group elements: Lewis
structure, VSEPR theory, Bent’s  rule, steric numbers, molecular
shapes; methods of preparation of organometallic compounds;
reactivity of organometallic compounds; Zeigler-Natta
polymerization catalysts;  classification of ligands; phosphines;
organometallic compounds of zinc, cadmium and mercury.

Organometallic transition metal complexes; the 18 Valence
Electron Rule; synthesis and stability, transition metal alkyls,
hydrides, carbonyls, phosphines, alkene, allyl, diene and the
cyclopentadienyl complexes; oxidative additions and reductive
eliminations; insertion and elimination reactions; nucleophilic
and electrophilic addition and abstraction reactions; application
in homogeneous catalysis.
COURSE DETAIL

Module No. Topics

Prof. M. S.
Balakrishna

1. INTRODUCTION

 1.Bonding concept s in main group
chemistry

2 & 3: VSEPR theory and its utility

2. Organometallic chemistry of s-
and p-block elements

 1: General Methods of preparation
2:  Orgnometallic compounds of alkali
metals (sodium and lithium)
3: Orgnometallic compounds of
alkaline earth metals (beryllium and
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magnesium)
4: Structure and bonding aspects.

3. Organometallic chemistry of p-
block elements

 1:Reactions of organomeallic
compounds.
2: Organometallic compounds of
boron and aluminium.
3: Organometallic compounds of
gallium and indium>
4: Zeigler Natta polymerization
catalysts>
5: Organosilicon and
orgtanogermanium compounds
6: Organotin and organolead
compounds

4. Organoelement compounds of
Group 15

 1: Organometallic compounds of
As(V) and Sb(V)
2: Organometallic compounds of 
As(III) and Sb(III)
3 & 4: Phosphines

5. Group 12 elements

 1: Organometallic compounds of zinc
and cadmium
2: Organometallic compounds of
mercury

Prof. Prasenjit Ghosh

6. General properties of Transition
Metal Organometallic Complexes

 1: 18 Valence Electron Rule
2: Synthesis and Stability

7. Metal alkyls and Metal hydrides

 1: Transition metal alkyl complexes
2: Metal Hydrides



8. Carbonyls and Phosphine
Complexes

 1: Metal carbonyls>
2: Metal Phosphines

9. Complexes of π-bound ligands

 1: Metal alkene complexes
2: Metal allyl and diene complexes
3: Metal cyclopentadienyl complexes

10. Reaction mechanism

 1: Oxidative addition and Reductive
elimination
2: Insertion and Elimination Reactions
3: Nucleophilic and Electrophilic
Addition and Abstraction

11. Applications

 1: Homogeneous Catalysis - I
2: Homogeneous Catalysis - II

12. Physical methods in
Organometallic Chemistry

 1: Characterization of Organometallic
Complexes

13. Multiply bonded ligands

 1: Metal-Carbenes
2: Metal-Carbynes

14. Metathesis

 1: Catalytic Applications of
Organometallic Compounds: Alkene
Metathesis
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