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               Total Marks: 100

Paper-IX   Organometallic Compounds & Bio-inorganic Chemistry       Lectures: 60
Unit-I










12
· Polymeric metal carbonyl clusters.

· Metal halide clusters

· Mode of bonding, structure and reactivity of metal carbonyl and metal halide clusters.

· Metallorganic compounds of molybdenum and tungsten involving metal-metal multiple bonds.

· Synthesis, structures and their reactivity
Unit-II










12
· Fluxionality of organometallic compounds, Techniques which are used to observe 

· Fluxional behaviour of transition metal organometallic compounds with special reference to compounds of carbonyl and cyclopentadienyl ligands
· Alkali metal NMR spectroscopy in vivo studies in cellular, tissues and whole organs

· Compounds involving macrocyclic ligands
· Paramagnetic lanthanides as contrast enhancing agents in magnetic resonance imaging
Unit-III









12
· ‘f ` block organometallics.

· The compounds and complexes of lanthanide in organic synthesis
· Organometallic compounds with biological and environmental relevance.

· Reaction mechanisms of organometallic compounds, synthesis and reactivity
· Metal alkoxides and metal carboxylates
Unit-IV









12
· Complexes of I a and II a group cations in Biological chemistry
· Metal-macromolecule interactions in Biology
· Ionophores, Crown ethers, Kryptanols, Antibiotic molecules, Ion transport
· Ca++ channel and calcium channel blockers, Biological membranes
Unit-V










12
· Ferredoxins, iron-sulphur proteins and their relevance

· Hemoglobin, Myoglobin, Mechanism of binding of dioxygen molecule to Hemoglobin

· Dinitrogen complexes of transition metals, their structure and reactivity

· Biological Nitrogen fixation
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     Total Marks: 100

Paper-X 
Group theory




                          Lectures: 60

Unit-I










12
· Molecular symmetry, symmetry groups
· Reducible and Irreducible representations
· Character tables
· Wave functions basis for irreducible representations
Unit-II










12


· SALC

· Projection operator
· Hybrid orbitals
Unit-III









12
· Symmetry aspects of M.O. theory
· Applications of MOT in Carbocyclic system
· LCAO-MO, bonding
Unit-IV









12
· Method of descending symmetry-construction of correlation diagram
· Selection rules, U.V. visible spectra of complexes and group theory
Unit-V 









12
· Vibrational spectra and group theory (I.R. & Raman)
· Molecular vibrations
· Diatomic and polyatomic molecules
· Interpretation of IR spectra of some coordination compounds
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     Total Marks: 100

Paper-XI
Selected Topics-I




              Lectures: 60
Unit-I










12
· Metal ions as probes and isomorphous substitution of metal ions, Metalloenzymes
· Metalloporphyrin structures and synthesis, Structure of chlorophyll and photosynthesis
Unit-II










12
· Ligand field theory and group theory, U.V. visible spectroscopy, electronic structures
· L-S coupling, spectroscopic states, splitting of levels in different chemical environment
· Sine rule, construction of energy level diagrams
Unit-III









12
· M.O. of naphthalene
· Bonding, three centered bonds
· M.O. for ABn molecules
Unit-IV









12
· Theory & principle of Mossbauer spectroscopy
· Applications of M.S. for understanding the structure of coordination compounds
Unit-V










12
· NQR spectroscopy, theory and principle
· Applications of NQR for structural elucidation of metal complexes
· Photo electron spectroscopy (PES)
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     Total Marks: 100

Paper-XII

Inorganic Practicals

Practical based on following topics:
Inorganic Qualitative analysis of mixtures containing eight radicals in which two are rare metal ions (minimum 10)

 Ore analysis (03 ores)

Paper Chromatography (03 mixtures)

Viva-voce (Questions related to fundamentals of Inorganic chemistry)
       25 marks
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     Total Marks: 100

Paper-XIII
Selected Topics-II




              Lectures: 60
Unit-I










12
· Solid state chemistry:

· Point defects, Schottky and Frankel defects, colour centers line defects, edge and screw dislocation, Burgers vectors








· Drude – Lorenz theory, electrical conductivity, Band theory of solids, Brillouin zones, Motion of electron in a band, distinction between conductors, semi-conductors and insulators
· Semi-conductors
· Super conductors

Unit-II










12
· Boron-Hydrogen, Boron-Nitrogen compounds and equations of balance

· Boron-Carbon cage structure

Unit-II
I









12
· Inorganic Polymers
· Silicone polymers
· Poly phosphezenes
Unit-IV









12
· Theory of ESR
· ESR applications for the structure determination of metal complexes
· Applications of ESR for understanding metal complexes relevant to biology
Unit-V










12
· Theory of NMR spectroscopy
· Contact and pseudo contact shifts
· Applications of NMR spectroscopy for understanding fluxional organometallic molecules
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      Total Marks: 100
Paper-XIV
Coordination Chemistry



              Lectures: 60
Unit-I










12
· Effect of Voct on d1 system. The solution of various ( integral
· The solution of various ( integrals and Solution of R part
· Prepare a secular determinant for d1 and solution of the wave function
Unit-II










12
· Effect of Voct on d2 system
· Use of ladder operator to obtain the wave function for d2 system
· Prepare a secular determinant for d2
· To determine the wave function for d2 system Ligand field theory (M.O. theory)
Unit-III









12
· Introduction and origin of magnetic character in inorganic substances
· Origin of paramagnetism, Van Vleck equation
· Effect of L-S coupling on A, E, T terms and TIP
· Anamolous Magnetic properties
Unit-IV









12
· Complex Equilibrium: I

· Experimental determination of composition and stability by spectroscopic methods, method of continuous variations, pH metric Irving Rossotti method
· Methods for computing stability constants by half integral, correction term, graphical and Numerical methods
Unit-V










12
· Complex Equilibrium: II 

· Computation of stability constants from equilibrium data

· Basic principles mathematical functions and their interrelationship

· Factors affecting stability constants, nature of central metal ion, nature of ligand
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      Total Marks: 100
Paper-XV
Recent topics in Inorganic Chemistry

              Lectures: 60
Unit-I










12
· Derivation of crystal fields for octahedral, cubic and square planar arrangements.

· Transformation of these potentials from Cartesian to Polar coordinates
· L-S coupling and Microstates
Unit-II










12
· Reaction mechanism of Transition Metal complexes:

· Kinetics of octahedral substitution, acid hydrolysis, base hydrolysis
· Substitution reactions in square planar complexes, Trans effect. Mechanism of substitution reactions in square planar complexes

· Redox reactions

· Electron transfer reactions and mechanism of one electron transfer reaction.

· Outer and Inner sphere complexes
Unit-III









12
· Methods of preparation, reactions, bonding and shapes of Fullerenes 

· Metal Amide complexes

Unit-IV









12
· Co-ordination polymers
· Metal acetyl acetonate polymers.

· Zeolites
Unit-V










12
· Catalysis in industrial applications, Phase Transfer catalyst, concept of green chemistry

· Use of computer in chemistry and industry
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      Total Marks: 100
Paper-XVI

Inorganic Practical



Practical Based on following topics:
Alloy analysis (03 alloys)
 Ion-exchange chromatography (02 mixtures)

Composition and Stability constant determination by spectrophotometry and pH metry

Viva-voce (Questions related to topics of Inorganic Chemistry covered during semester-I to Semester-IV)





                                25 marks
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