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1st Semester 
 

MCYC101  Inorganic Chemistry      (3-1-0) 4 credits 

Module I 

Stereochemistry and Bonding in Main Group Compounds 

VSEPR, Walsh diagrams, dπ-pπ bonds, Bent rule and energetics of hybridization, some simple reactions of 
covalently bonded molecules. 

Metal - Ligand Bonding 

Limitations of CFT, MOT: sigma bonding and energy level diagram in octahedral, tetrahedral and square planar 
complexes; pi-bonding and energy level diagram in octahedral complexes, angular overlap model. 

Module  II 

Electronic Spectra of Coordination Compounds 

Spectroscopic ground states, term symbols for dn ions, Racah parameters, selection rules and intensities of bands, 
Orgel diagram, correlation and Tanaube-Sugano diagrams, spectra of 3d metal-aqua complexes of trivalent metal 
ions (d1-d6), divalent Mn, Co and Ni, CoCl42-, calculation of Dq, B and β parameters, CT spectra. 

Spectral properties of lanthanide and actinide metal complexes. 

Module III 

Metal-ligand Equilibria in Solution  

Stability of metal complexes, Stepwise and overall stability constant, factors affecting the stability constant, 
determination of stability constants and their applications, compositions of metal complexes by Job’s method.. 

Inorganic Reaction Mechanism 

Reactivity of metal complexes, inert and labile complexes, factors affecting the reactivity of  complexes, mechanisms 
of substitution (acid, base and anation) reactions of octahedral complexes, isotope effects, Berry's pseudo rotation, 
Swain-Scott equation, substitution reactions of square planar complexes, trans-effect – theories and applications in 
synthesis of metal complexes, Redox reactions: mechanism of one election transfer reaction (inner sphere and outer-
sphere), Marcus theory for outer-sphere reactions. 
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