                                     Syllabus for B.Sc. II  
FIRST PAPER

                                       INORGANIC CHEMISTRY

1.   SHAPES  OF  MOLECULES     [12]
     Hybridization of orbitals and directional nature of covalent bond. Sidgwick- Powell theory, Valence shell Electron Pair Repulsion (VSEPR) theory, shapes of inorganic molecules and anions such as Be Cl2, BF3, ICl52-, SiF4, NH3, H2O, OF2, Cl2O, ClO2, PCl3, PCl5, SF4, SF6, CIF3, ICI3(s), PPh5, BrF5, IF7, XeF2, XeF4​, XeF6, CO32-, NO3-,  PO43-, CIO4-, SbF4-, SbF52-, TeF5-, XeF5+, I3- and I3+ and related species.

2.  p-BLOCK ELEMENTS                    [10]
         Characteristic   :  Chemical reactivity of elements and group trends. Synthesis, properties and structure of their hydrides and halides. Application of redox potential diagrams with reference to N, P, S, Cl, Br, and I.

3. p-BLOCK ELEMENTS                      [10]
        Compounds  :  Allotropy of boron, carbon, phosphorus and sulphur. Peroxocompounds of  B, C and S, oxyacids of N, P, S and halogens, Interhalogens, psuedohalogens and polyhalides. 
4.  d- BLOCK ELEMENTS                   [10]
          Transition elements  :  General characteristics, variable oxidation states, complex formation, colour, magnetic properties, and catalytic properties. Comparative account of 3d-, 4d-, and 5d-, transition metals with respect to their atomic and ionic sizes, stability of  oxidation states and magnetic properties.

5. COORDINATION CHEMISTRY        [8]
           Isomerism in coordination compounds (definitions and some typical examples). Stereochemistry of metal complexes involving coordination number 3 to 7.

6. EXTRACTION OF ELEMENTS         [6]

           Chemical principales involved in the extraction and isolation of the following elements : B, F, Si, Ge, Cr, Ni.

7. INORGANIC  COMPOUNDS-PREPARATION,  PROPERTIES  AND

       USES OF                                     [12] 
            Boric acid, Borides, Diborane, Fibrous Alumina and Zirconia, Silanes, Ultrapure Si and Ge, Hydrazine, Hydroxylamine, Hydrazoic acid, Hyponitrous acid, Trialkyl- and Triarylphosphates, Phosphate esters, Potassium hexacyanoferrate (II) and (III), Sodium hexanitritocobaltate (III).

8. INORGANIC COMPONDS-STRUCTURE AND BONDING OF           

Dibroane, Borazine, Phosphazene, Dimeric aluminium chloride Al2Me6,                  Al (BH4)3, Hyponitrous acid, Hydrazoic acid and Nickel Carbonyl.

9. GRAVIMETRY

Principles of gravimetric analysis coprecipitation, post precipitation and        supersaturation, Numericals based on gravimetric analysis.   
________________
                                  SECOND-PAPER
ORGANIC CHEMISTRY

60 Hrs (2 Hrs/week)

1.   ELECTROMAGNETIC SPECTRUM : Absorption Spectra                10 Hrs

   Ultraviolet (UV) absorption spectroscopy – absorption laws (beer- Lambert law),
   molar absorptivity, presentation and analysis of UV spectra. Types of electronic
   transitions, effect of conjugation. Concept of chromophore and auxochrome.
   Bathochromic, hypsochromic, hyperchromic and hypochromic  shifts. UV spectra
  of  conjugated enes and  enones.
  Infared ( IR)  absorption spectroscopy- molecular vibration, Hooke’s law, selection 
  rules, intensity and  position of IR bands, measurement of  IR spectrum, fingerprint
  region, characteristic absorption  of various functional group and interpretation of
  IR spectra of simple organic compounds.

2. ALCOHOLS                                                                                     6 Hrs
          Monohydric alcohols – Methods of formation by reduction of  aldehydes ,

          Ketones, Carboxylic acids and esters. Hydrogen bonding  Acidic nature. Reaction
          of alcohols .
         Dihydric alcohols – Methods of formation, chemical reactions of vicinal glycol
    .    Oxidative cleavage [ Pb ( OAc )4  and  HIO4 ]  and pinacol-pinacolone
         rearrangement.
          Trihydric alcohols- Methods of formation, chemical reactions of  glycerol.

3. PHENOLS                                                                                    6 Hrs
      Prepatation of phenols, acidic character. Comparative acidic strengths of alcohols  

      and phenols, resonance stabilization of phenoxide ion. Reactions of phenols-
     electrophilic aromatic substitution, acylation and carboxylation. Mechanism of
     Frie rearrangement, Claisen rearrangement , Gatterman synthesis, Hauben- Hoesch
     reaction,  Lederer- Meenase reaction and Reimer- Tiemann reaction.
4. ETHER AND EPOXIDES                                                          3 Hrs
Ether- Williamson’s synthesis, Reaction with HX

Synthesis of epoxides. Acid and base – catalyzed ring opening of epoxides, orientation of epoxide ring opening, reaction of Grignard and organaolithium reagents with epoxides.

    5.  ALDEHYDES AND KETONES                                                    14Hrs

        Synthesis of aldehydes and ketones with particular reference to the synthesis of
        aldehydes from acid chlorides, synthesis of aldehydes and ketones using 1, 3-
       dithianes, synthesis of ketones from nitriles and from carboxylic acids. 

       Mechanism of nucleophilic additions to carbonyl group with particular emphasis on
       benzoin, aldol, Perkin and knoevengel condensation. Condensation with ammonia
       and its derivatives. Wittig reaction, Mannich reaction.

       Use of acetals as protecting group. Oxidation of aldehydes, Bayer- Villiger oxidation
       of ketones, Cannizzaro reaction, MPV, Clemmensen, Wolff- Kishner, LiAlH4 and 
       NaBH4 reduction. Halogenation of enolizable ketones. 

6.  CARBOXYLIC ACIDS                                                                        6 Hrs

     Acidity of carboxylic acids. Effects of substituents on acid strength. Preparation of
     derivatives of carboxylic acids. Reaction of carboxylic acids. Hell- Volhard – Zelinsky
     reaction. Synthesis of acid chlorides, esters and amides. Reduction of carboxylic acids.
     Mechanism of decarboxylation. 
     Methods of formation and chemical reaction of halo acids and hydroxy acids :

7. CARBOXYLIC ACID DERIVATIVES                                              3Hrs
    Relative stability of acyl derivativfs. Interconversion of acid derivatives by nucleophilic 

    acyl substitution.

            Preparation of carboxylic acid derivatives, chemical reaction. Mechanisms of 

   esterification and hydrolysis (acidic and basic).

8. ORGANIC COMPOUNDS OF NITROGEN                                  12 Hrs

            Preparation of nitroalkanes and nitroarenes. Chemical reaction of nitroalkanes. 
    Mechanisms of nucleophilic substitution in nitroarenes and their reduction in acidic, 
    neutral and alkaline media . 
Separation of a mixture of primary, secondary and tertiary amines. Structure features affecting basicity of amines. Amine salts as phase- transfer catalysts. Preparation of alkyl and aryl amines (reduction of nitro compounds, nitriles), reductive amination of aldehydic and ketonic compounds. Gabriel – phthalimide reaction, Hofmann bromamide reaction.
Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines with nitrous acid. Synthetic transformation of aryl diazonium salts, azo coupling.

______________
THIRD PAPER

PHYSICAL CHEMISTRY

1. THERMODYNAMICS  :

           Spontaneous processes, Carnot cycle, statement of second law, concept of entropy, combined from of the first and second law of thermodynamics, enthalpy and entropy. Thermodynamic equation of state (energy as a function of V, and T, enthalpy as a function of  T and F), entropy change in isolated system. Variation of entropy with temperature and volume, Variation of entropy with temperature and pressure. Entropy change in chemical reaction, Helmholtz and Gibbs free energies. Properties of Gibbs-Helmholtz equation. Thermodynamic criteria of equilibrium Clapeyron-Clausius equation and its application.

      2.  PHASE EQUILIBRIA   :

                      Explanation of phase, component and degree of freedom. Phase rule and its
            application to one component (water and sulphur) and two component (single 
           eutectics) systems. Nernst distribution law, thermodynamic derivation of the 
           distribution law. Limitations and applications of the distribution law.

3. ELECTROCHEMICAL CELLS  :

                  Reversible and irreversible cell. EMF of a cell and free energy change.
     Nernst equation. EMF and equilibrium constant. Types of single electrodes, 
    Electrode potentials. Standard electrode potential, concept of concentration cell
    solubility product, pH, dissociation constants of acids, hydrolysis constant, 
     solubility of sparingly soluble salt. 

4. SURFACE PHENOMENON  :

                Physical and chemical adsorption, Freundlich adsorption isotherm, Gibbs 
      adsorption equation, Langmuir monomolecular theory and B.E.T. theory .

5.  PHYSICAL PROPERTIES AND CHEMICAL CONSTITUTION   :
            Molar volume, Parachor Molar refraction and polarization, Dipole moment, 
     Debye equation (derivation not required) and Clausius-Mosotti equation.

  6.  COLLOIDAL STATE  :
               Stability of colloids, determination of size of colloidal particle,
      Electrokinetic Potential (Zeta potential ). Donnan membrane theory and its 
      application.

_____________
CHEMISTRY PRACTICAL

  Time : 6 Hours ( 1 Day )                                                                        MM  : 50

1. Gravimetric Analysis  :

(i) Barium as BaSO4,

(ii) Iron as Fe2O3,

(iii) Zinc as ZnO,

(iv) Aluminium as Al2O3, and 

(v) Copper as CuO                                                               10 Marks

2. Organic preparation ( one step ) and crystallization  : 
(i) Acetylation,

(ii) Nitration, 

(iii) Bromination,

(iv) Osazone formation,

(v) Picrate formation, and 

(vi) Azo-dye formation                                                            15 Marks

3. Physical Chemistry experiments :

(i) Experiments of surface tension ( using Stalgometer ) 

(ii) Experiments on viscosity ( using viscometer ) 

(iii) Partition coefficient determination 

(iv) Determination of solubility ( at different temperatures ) 

(v) Molecular weight determination of a volatile substance ( by victor Meyer’s method ).                                                               15 Marks
       4.    Records and viva-voce.                                                     (5+5)= 10 Marks

            Students shall be given three experiments each of two hours duration (gravimetric of 10 marks, organic preparation of 15 marks, and physical experiment of 15 marks) in the annual practical examination comprising 10 marks of records and viva-voce.                                                                 Total MM : 50  
_____________
