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SCHEME OF EXAMINATION & DISTRIBUTION OF MARKS 
 

SEMESTER - I 

Paper 
No. 

Title of the Paper (s) Internal  
Assessment 

Term End 
Exam 

Practical Total 
Marks 

1. Inorganic Chemistry 20 80  100 

2. 
Organic Chemistry, Stereochemistry & 
Pericyclic Reaction 

20 80  100 

3. Physical Chemistry- I 20 80  100 

4. 
Spectroscopy And Mathematics/Biology 
For Chemists 

20 80  100 

LAB-I Organic Chemistry    100 

LAB-II Analytical Chemistry    100 

TOTAL 600 

 
SEMESTER - II 

Paper 
No. 

Title of the Paper (s) Internal  
Assessment 

Term End 
Exam 

Practical Total 
Marks 

1. Inorganic Chemistry 20 80  100 

2. Organic Chemistry 20 80  100 

3. Physical Chemistry 20 80  100 

4. 
Spectroscopy, Diffraction Methods & 
Computer For Chemists 

20 80  100 

LAB-I Inorganic Chemistry    100 

LAB-II Physical Chemistry    100 

TOTAL 600 

 
 
SEMESTER - III  

Paper 
No. 

Title of the Paper (s) Internal  
Assessment 

Term End 
Exam 

Practical Total 
Marks 

COMPULSORY FOR GROUP A, B & C     

1. Applications Of Spectroscopy  20 80  100 

2. Chemistry Of Bio-Inorganic & Bio-Organic 20 80  100 

LAB-I  General (Compulsory)   200 200 

OPTIONAL GROUP-A INORGANIC     

3. Organotrasition Metal Chemistry 20 80  100 

4. Photo inorganic Chemistry 20 80  100 

OPTIONAL GROUP- B ORGANIC     

3. Physical Organic Chemistry 20 80  100 

4. Chemistry Of Heterocyclic Compounds 20 80  100 

OPTIONAL GROUP-C PHYSICAL     

3. Chemistry Of Materials 20 80  100 

4. Advanced Quantum Chemistry 20 80  100 

TOTAL 600 
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SEMESTER - IV 

Paper 
No. 

Title of the Paper (s) Internal  
Assessment 

Term End 
Exam 

Practical Total 
Marks 

COMPULSORY FOR GROUP A, B & C     

1. Photochemistry & Solid State Chemistry 20 80  100 

2. Bio-Physical & Environmental Chemistry 20 80  100 

OPTIONAL GROUP-A INORGANIC     

3. 
Bioinorganic Chemistry & Supra-
Molecular Chemistry 

20 80  100 

4. Analytical Chemistry 20 80  100 

LAB-I  Special   200 200 

OPTIONAL GROUP- B ORGANIC     

3. Medicinal Chemistry 20 80  100 

4. Chemistry Of Natural Product 20 80  100 

LAB-I  Special    200 200 

OPTIONAL GROUP-C PHYSICAL     

3. Liquid States 20 80  100 

4. Computation Chemistry 20 80  100 

LAB-I  Special   200 200 

TOTAL 600 

GRAND TOTAL 2400 
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SEMESTER-III 
GROUP-B 

ORGANIC CHEMISTRY 
PAPER-IV 

CHEMISTRY OF HETEROCYCLIC COMPOUNDS 
 
UNIT - I 
(a) Nomenclature of Heterocycles -  
Replacement and systematic nomenclature (Hantzsch - Widman system) for monocyclic, 
fused and bridged heterocycles. 
(b) Aromatic Heterocycles -  
General chemical behaviour of aromatic heterocycles. Classification (structure type) 
criteria of aromaticity (bond lengths, ring current and chemical shift in 'H-NMR spectra, 
Empirical resonance energy, delocalisation energy and Dewar resonance energy, 
Heteroaromatic reactivity and tautomerism in aromatic heterocycles. 
 
UNIT - II 
Non aromatic Heterocycles -  
Strain-Bond angle and torsional strain and their consequences in small ring heterocycles. 
Conformation of six menbered heterocycles with reference to molecular geometry, barrier 
to ring inversion, pyramidal inversion and I, 3 diaxial interaction, stereo-electronic effect, 
anomeric effect, Attractive interaction hydrogen bonding and intermolecular nucleophilic-
eletrophilic interactions. 
 
UNIT - III 
(a) Heterocyclic synthesis -  
Principle of heterocyclic synthesis involving cyclisation reactions and cyclo addition 
reactions. 
(b) Small Ring Heterocycles 
Three menbered and four membered Heterocycles - synthesis and reactions of Aziridines, 
oxirane, thirane, Azetidine.Oxitanes and Thietanes. 
 
UNIT - IV 
(a) six membered Hetericycles with one Hetero atom  
Synthesis and reactions of pyrylium salts and pyrones and their comparison with 
pyridinium and thiopyrylium salts and pyridones. coumarins and chromones. 
(b) six membered Heterocycles with two or more Hetero atoms 
Synthesis and reactions of diazines, Triazines and Thiazines. 
 
UNIT - V 
(a) Benzo-fused five membered Heterocycles 
Synthesis and reaction including medicinal application of Benzo-pyrrole, Benzo-furans and 
Benzo-thiophenes. 
(b) Seven and large memberad Heterocycles 
Synthesis and reaction of azepines, thiepines.diazepines. Thiazepines. 
 
Book Suggested: 
1. Hetericyclic Chemistry by J.A. Joule, K. Mills and G.F. Smith. Chapman & Hall 
2. Hetericyclic Chemistry by T.L. Gilchrist, Longman Scientific Technical. 
3. An Introduction to Heterocyclic Chemistry by R.M. Acheson. John Wiley. 
4. Organic Chemistry Vol. II by I.L. Finar ELBS 
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5. Rodds Chemistry of Carbon Compounds Ed. S. Coffery Elsevier 
6. Natural Products chemistry and Bioligical Significance by J. Mamm, R.S. Davidson,   
    J.B. Hobbs, J.B. harborne, Longman, Essex. 
7. Heterocyclic Chemistry, Vol. 1 to 3, by R.D. Gupta, --------Kumar and v. Gupta.   
    Springer Verlog. 
8. Chemistry of Heterocycles, by T. Eicher and S. Hanpalmann. Thieme. 
9. Contemporary Heterocyclic Chemistry by G.R. Newkome,  
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SEMESTER - III 
COMPULSORY FOR GROUP - A, B & C 
LABORATORY COURSE - I (GENERAL) 

 
MM-200                                                                                                      Duration-12 hrs. 
Note: The laboratory course (general) will be of 12 hours duration spread over two days. 
The examinee will have to perform three experiments. These experiments will be of 40 
marks each 40 marks each will be allotted for viva - voce and Sessional work. 
 
PHYSICAL CHEMISTRY 
A. Conductometry 

a. Verify Debye Huckel and Onsager limiting law for strong electrolyte  
b. Determine the degree of hydrolysis and hydrolysis constant of  

(a) CH3COONa (b) NH4Cl (c) Aniline hydrachloride 
c. Determine the basicity of an organic acid by conductometric measurements. 
d. Determine the equivqlent conductance of an electrolyte and determine the  

dissociation constant. 
e. Determine solubility of sparingly soluble salts. 

B. Colorimetry 
a. Determine the composition of K2 Cr2 O7 and KMnO4 using spectrophotometer 
b. Determine the dissociation constant of methyl red by Spectrophotometric method. 
c. To verify additivites of absorbances of a mixture of a coloured substance of  K2 Cr2  

O7 and KMnO4using spectrophotometer. 
C. pH metry 
 Determine pK value of given dibasic and tribasic acid by pH meter. 
D. Potentiometry 
 Titrate ferrous ammonium sulphate against K2 Cr2 O7 and KM nO4 and determine  
 redox potential of ferric system. 
E. Distribution coefficient 

a. Determine the equilibrium constant of the reaction KI + I2<-> KI3by distribution  
 method. 

b. Determine the formula of complex formed between cupric ion and ammonia by  
 distribution method. 

F.   Partial molar volume: 
 Determine the partial molar volume of Na CI in aq. Solution at room temperature. 
INORGANIC CHEMISTRY 
A. Instrumental method and Analytical Technique 
Spectrophotometric determination 

a. Manganese/Chromium/Vanadium in steel sample. 
b. Iron-salycylic acid complex by Job's method of continuous varation of concentration 
c. Zirconium-Alizarin red-s-complex; Mole ratio method. 
d. Copper Ethylenediamine Complex; Slope ratio method.  

B. Separation & determination of two metal ions: Cu - Ni Zn-Ni-Mg-Ni involving  
 volumetric & gravimetric method. 
C. Polarography 
 Composition and stability constant of complexs 
D. Flame Photometric determination 

a. Sodium and Potassium when present together 
b. Lithium/Calcium/Barium/Strontium 
c. Cadmium and Magnesium in tap water 

E.  Quantitative & Qualitative Analysis: 
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a. Paper chromatography - Cadmiun and Zinc and Magnesium 
b. Thin layer chromatography-separation of Nickel. Manganese.Cobalt and Zinc.  

Determination of Rf values. 
c. lon Exchange. 
d. Solvent Extraction 
e. Electrophoretic separation. 

F. (i) Analysis of Dolomite. 
    (ii) Estimation of available oxygen in H2 O2 by lodometry. 
 
ORGANIC CHEMISTRY 
A. Quantitative organic analysis Analytical Techniques. 

a. Estimation of Sulphur by messengers method. 
b. Estimation of Nitrogen by Kjeldahl method. 
c. Estimation of Halogen by Fusion method. 
d. Estimation of carbon and hydrogen by combustion method 

 
B. Functional Group Estimation - 

a. Estimation of Aniline 
b. Estimation of Amino group by Acetylation method 
c. Estimation of Hydroxyl group by Acetylation method 
d. Estimation of Carboxyl group by Hydrazone formation method. 
e. Estimation of Glucose 
f. Estimation of Sucrose 
g. Estimation of methoxy group. 

C.  Chromatography -separation and identification of sugars present in the given mixture  
 of glucose. Fructose, and sucrose by paper chromatography and determination of 
 Rf  value. 
 
ANALYTICAL CHEMISTRY 
1.  Preparation of Homo and Hetero-Polyacids of Sb. V. Nb. Ta. Cr. Mo ,W etc and study  
 their properties 
2.  Determination of Pka of weak acids by pH metric and spectrophotometric methods. 
3.  Purification of water by using natural meterials, i. e. silica. alumina. iron oxide and  
 ziedite. dolomite. charcoal etc. 
4.  Determination of distribution ratio and distribution co-efficient of organic and  inorganic 

compounds. 
5.  Determination of percentage Extraction of Species of Interest. 
6.  Separation of organic compounds by the chromatographic technique i. e. TLC, paper  
 Chromatography, column chromatography, column chromatography, Electrophoresis. 
7.  Analysis of carbohydrates. Amino acids, protein, alkaloid etc. 
8.  Analysis of pharmaceutical materials. 
9.  Analysis of surfactants. Detergents. Soap, oil etc. 
10. Analysis of ore minerals. alloy, soil sediment 
11. Application of Redox titration for analysis of Sn (iv), Fe (iii), Cr (VI), Mn (vii). 
12. Analysis of water. 
13. Collection, sampling, digestion and extraction of volatile materials. 
14. Determination of equilibrium constant and composition of complexes. 
15. Determination of dimerization/polymerization constant. 
 
 

 


