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2nd Semester 
 

AC H 451: ADVANCED INORGANIC CHEMISTRY 

 

COURSE OUTCOME: 

 

• Students will study Symmetry and Group Theory,  

• Chemistry of higher Boranes, Phosphazene polymers,  

• Advances aspects of MOT theory, Trends of transition metals in periodic tables, 

 Methods of reduction of oxide ores in this course 

 

UNIT - I:          [15 Hours]  
Symmetry and Group Theory 

Definitions of group, subgroup, relation between orders of a finite group and its subgroup. 

Conjugacy relation and classes, symmetry elements and symmetry operations, Schonflies  
symbols, Matrix representations of symmetry operations, products of symmetry operations, 

some properties of matrices and vectors, classification of molecules into point groups.  
Reducible and irreducible representations. The Great Orthogonality theorem (without proof), 

character tables. The direct product. Applications of group theory - Molecular vibrations, group 

theoretical selection rules for electronic transitions, for infra red and Raman spectra. Hybrid 

orbitals and Molecular orbitals, transformation properties of atomic orbitals. 
 
UNIT – II:          [15 Hours] 

 

Chemistry of higher boranes, classification, structure and M.O. description of bonding, 

framework electron counting, Wade’s rules, chemistry of B5H9, B10H14 and BnHn 
2- carboranes 

and metallocarboranes. Cyclophosphazenes, phosphazene polymers, S-N compounds. 

Coordination numbers 2-10 and their geometry, crystal field theory of coordination 

compounds, d-orbital splittings in octahedral, square planar and tetrahedral fields, 

spectrochemical series, and  
Jahn-Teller effect. Structural evidences for ligand field splittings – hydration, ligation and 

lattice energies, site preference energies. MO theory of coordination compounds- MO energy 

level diagrams for octahedral and tetrahedral complexes. 

 

UNIT - III:          [15 Hours] 
 

Trends in oxidations states, stereochemistry and ionic sizes of metals, comparison of 3d, 4d 

and 5d series by taking Ti and Ni subgroups as examples. Lanthanides and actinides: electronic 

structure, oxidation states, extraction and separation of lanthanides, stereochemistry, spectral 

and magnetic properties of lanthanide and actinide complexes, lanthanide complexes as NMR 

shift reagents. Comparison with d-block ions. 

Methods of reduction of oxide ores, Ellingham diagram, chemical and electrolytic reductions, 

reduction potentials, Latimer and Frost diagrams, effect of complexation on potential. 
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AC H 452: ADVANCED ORGANIC CHEMISTRY 

 

COURSE OUTCOME: 

• Students will gain an understanding of all details of aliphatic/ aromatic electrophilic 

substitution reactions and aromatic nucleophilic substitution reactions. 

• Students will learn about various free radical reactions and elimination reactions including 

pyrolytic eliminations. 

• Students will gain an understanding of formation and hydrolysis of esters,  

Addition of carbon-carbon multiple bonds and addition to carbon-heteroatom multiple bonds. 

 

 

UNIT - I:          [15 Hours] 

Aliphatic Electrophilic Substitution Reactions: Bimolecular mechanisms-SE1, SE2 and SEi  
mechanism. Electrophilic substitution reactions accompanied by double bond shifts.    3 hrs 

Aromatic Electrophilic and Nucleophilic Substitution Reactions: Mechanism of aromatic 

electrophilic substitution reactions-nitration, halogenation, sulphonation, Friedel-Crafts 

alkylation and acylation, orientation and reactivity, energy profile diagram. The ortho/para 

ratio, ipso attack, orientation in other ring systems. Mechanism of Vilsmeir-Haack reaction, 

Mannich reaction, Diazonium coupling, Pechmann reaction and Fries rearrangement. 

Mechanisms of aromatic nucleophilic substitution reactions- SNAr, SN1 & aryne mechanism. 

Von-Richter rearrangement, Sommelet-Houser rearrangement, Smiles rearrangement.12 hrs 

 

UNIT- II:          [15 Hours] 

Free Radical Reactions: Types, mechanisms of free radical substitution reactions 

&neighbouring group assistance. Reactivity for the aliphatic and aromatic substances at a 

bridgehead. Reactivity of attacking radical. Effect of solvent on reactivity. Auto-oxidation, 

coupling of alkynes. Arylation of aromatic compounds by diazonium salts. Sandmeyer, 

Ullmann & Hunsidiecker reactions. 5 hrs 

 

Elimination Reactions: Discussions of E1, E2 and E1cB mechanisms. Orientation during 

elimination reactions. Saytzeff and Hofmann rules. Reactivity-effects of substrate structures,  
attacking base, leaving group and solvent medium.                                                    5 hrs 


