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B.Sc II yr CHEMISTRY 
SEMESTER WISE SYLLABUS 

SEMESTER IV 
Paper-IV 

       Chemistry - IV 
 

Unit-I (Inorganic Chemistry)      
15h (1 h/week) 
 

S4-I-1: Coordination Compounds-I      7 h 
Simple inorganic molecules and coordination complexes.Nomenclature – IUPAC rules, 1. Brief 
review of Werner’s theory,Sidgwick’s electronic interpretation and EAN rule and their 
limitations.(Valence bond theory (VBT) – postulates and application to (a) tetrahedral complexes 
[Ni(NH3)4]

2+, [NiCl4]
2- and [Ni(CO)4] (b) square planar complexes [Ni(CN)4]

2-, [Cu(NH3)4]
2+, 

[PtCl4]
2- (c) octahedral complexes [Fe(CN)6]

4-, [Fe(CN)6]
-3, [FeF6]

4-, [Co(NH3)6]
3+, [CoF6]

3-. 
Limitations of VBT).2. Coordination number, coordination geometries of metal ions, types of 
ligands. 3. Isomerism in coordination compounds, stereo isomerism –(a)geometrical isomerism 
in (i) square planar metal complexes of the type[MA2B2], [MA2BC], [M(AB)2], [MABCD]. (ii) 
Octahedral metal complexes of the type [MA4B2], [M(AA)2B2], [MA3B3] using suitable 
examples, (b) Optical isomerism in (i). tetrahedral complexes [MABCD], (ii). Octahedral 
complexes [M(AA)2B2], [M(AA)3] using suitable examples. Structural isomerism: ionization, 
linkage, coordination ligand isomerism using suitable examples.  
 

S4-I-2:Organometallic Chemistry        4h 
Definition, nomenclature and classification of organometallic compounds.Methods of 
preparation, properties and applications of alkyl and aryl compounds of Li, Mg &Al. Preparation 
and properties of ferrocene. 
 

S4-I-3: Metal carbonyls and related compounds      4h 
18 valence electron rule, classification of metal carbonyls: Ni(CO)4, Fe(CO)5, Fe2(CO)9, 
Fe3(CO)12 and Cr(CO)6, Preparation and properties of Ni(CO)4.   
 

UNIT - II (Organic chemistry)     15 h (1 hr/week) 
 

S4-O-1: Carboxylic acids and derivatives       6h  
 

Nomenclature, classification and methods of preparation a) Hydrolysis of Nitriles, amides and 
esters. b) Carbonation of Grignard reagents. Special methods of preparation of Aromatic 
Acids.Oxidation of the side chain of Arenes.Hydrolysis of benzotrichlorides.Kolbe reaction. 
Physical properties- hydrogen bonding, dimeric association, acidity – strength of acids with the 
examples of trimethyl acetic acid and trichloro acetic acid, Relative differences in the acidity of 
Aromatic, aliphatic acids& phenols. Chemical properties – Reactions involving H, OH and 
COOH groups -salt formation, anhydride formation, Acid halide formation, Esterification 
(mechanism) & Amide formation. Reduction of acid to the corresponding primary alcohol - via 
ester or acid chloride.Degradation of carboxylic acids by Huns Diecker reaction, Schmidt 
reaction (Decarboxylation).Arndt – Eistert synthesis, Halogenation by Hell – Volhard - Zelensky 
reaction.Carboxylic acid Derivatives – Reactions of acid halides, Acid anhydrides, acid amides 
and esters (mechanism of ester hydrolysis by base and acid). 
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S4-O-2: Synthesis based on Carbanions      3h  
 
Acidity of �-Hydrogens of withdrawing groups, structure of carbanion. Preparation of 
Acetoacetic  ester (ethylacetoester) by Claisen condensation and synthetic application of Aceto 
acetic  ester. (a) Acid hydrolysis and ketonic hydrolysis: Butanone, 3-Methyl 2-butanone. 
Preparation of (i) monocarboxylic acids ii) dicarboxylic acids (b) malonic ester – synthetic 
applications. Preparation of (i) substituted mono carboxylic acids and (ii) substituted 
dicarboxylic acids. 
 
S4-O-3Nitro hydrocarbons:       6 h 
Nomenclature and classification of nitro hydrocarbons.Structure.Tautomerism of nitroalkanes 
leading to aci and keto form.Preparation of Nitroalkanes. Reactivity - halogenation, reaction with 
HNO2 (Nitrous acid), Nef reaction, Mannich reaction,Michael addition and reduction. Aromatic 
Nitro hydrocarbons: Nomenclature, Preparation of Nitrobenzene by Nitration. Physical 
properties, chemical reactivity – orientation of electrophilic substitution on 
nitrobenzene.Reduction reaction of Nitrobenzenes in different media. 
 
 
Unit – III (Physical Chemistry)      15 hr (1h / week) 
 
S4-P-1: Electrochemistry & EMF        15 h  
Electrical transport – conduction in metals and in electrolyte solutions, specific conductance and 
equivalent conductance, measurement of equivalent conductance, variation of specific and 
equivalent conductance with dilution. Migration of ions and Kholrausch’s law, Arrhenius theory 
of electrolyte dissociation and its limitations, weak and strong electrolytes, Ostwald’s dilution 
law, its uses and limitations. Debye-Huckel-Onsagar’s equation for strong electrolytes 
(elementary treatment only). Transport number, definition and determination by Hittorf’s method 
for attackable electrodes. Applications of conductivity measurements: Determination of degree 
of dissociation, determination of Ka of acids, determination of solubility product of a sparingly 
soluble salt, conductometric titrations. 
Electrolyte and Galvanic cells – reversible and irreversible cells, conventional representation of 
electrochemical cells.EMF of a cell and its measurement.Computation of EMF.Types of 
reversible electrodes- the gas electrode, metal-metal ion, metal-insoluble salt and redox 
electrodes.Electrode reactions, Nernst equation, cell EMF and single electrode potential, standard 
Hydrogen electrode – reference electrodes (calamel electrode) – standard electrode potential, 
sign conventions, electrochemical series and its significance. 
Applications of EMF measurements, Calculation of thermodynamic quantities of cell reactions 
(�G, �H and K).Determination of pH using hydrogen electrode, glass electrode and quinhydrone 
electrode, Solubility product of AgCl.Potentiometric titrations. 
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Unit –IV (General Chemistry)             15 h (1h/week) 
 
S4-G-1: Pericyclic Reactions       5 h 
Concerted reactions, Molecular orbitals of ethene,1,3-butadiene and allyl radical. Symmetry 
properties, HOMO, LUMO, Thermal and photochemical pericyclic reactions.Types of pericyclic 
reactions – electrocyclic, cycloaddition and sigmatropic reactions – one example each and their 
explanation by FMO theory. 
 
S4-G-2: Synthetic Strategies        5 h 
Terminology – Target molecule (TM), Disconnection approach – Retrosynthesis, Synthon, 
Synthetic equivalent (SE), Functional group interconversion (FGI), Linear, Convergent 
synthesis. Retrosynthetic analysis of the following molecules: 1) acetophenone 2) cyclohexene 
and 3) phenylethylbromide. 
 
S4-G-3: Asymmetric synthesis       5 h 
Definition and classification of stereoslective reactions: substrate, product 
stereoselectivereactions, enantio and diastereo selective reactions. Stereospecific reaction – 
definition – example – dehalogenation of 1,2-dibromides induced by iodide ion. Enantoselective 
reactions – definition – example –Reduction of Ethylacetoacetate by Yeast.Diastereoselective 
reaction-definition-example:Acid catalysed dehydration of 1-phenylproponal and Grignard 
addition to 2-phenyl propanal. Definition and explanation of enantiomeric excess 
anddiastereomeric excess. 
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References: 
 
Unit- I 

1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia  Vishal Publications    
2. 1996. 
3. Concise Inorganic Chemistry  by J.D. Lee 3rdedn. 
4. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L.Gaus 3rdedn Wiley 

Publishers 2001. 
5. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey, E.A. Keiter 

and R.L. Keiter 4thedn.  
6. Chemistry of the elements by N.N.Greenwood and A. Earnshaw  Pergamon Press 1989. 
7. Inorganic Chemistry by Shriver and Atkins 3rdedn Oxford Press 1999. 
8. Textbook of Inorganic Chemistry by R Gopalan 

 
 
Unit- II 

1. Text book of organic chemistry by Soni. 
2. General Organic chemistry by Sachin Kumar Ghosh. 
3. Text book of organic chemistry by Morrison and Boyd. 
4. Text book of organic chemistry by Graham Solomons. 
5. Text book of organic chemistry by BruiceYuranisPowla. 
6. Text book of organic chemistry by C N pillai 

 
 
Unit III 

1. Principles of physical chemistry by Prutton and Marron. 
2. Text Book of Physical Chemistry by Soni and Dharmahara.. 
3. Text Book of Physical Chemistry by Puri and Sharma. 
4. Text Book of Physical Chemistry by K. L. Kapoor. 
5. Physical Chemistry through problems by S.K. Dogra. 
6. Text Book of Physical Chemistry by R.P. Verma. 
7. Elements of Physical Chemistry byLewisGlasstone. 
8. Industrial Electrochemistry, D. Pletcher, Chapman & Hall 
 

Unit IV 
1. Text book of organic chemistry by Morrison and Boyd 
2. Text book of organic chemistry by Graham solomons 
3. Fundamentals of  organic synthesis and retrosynthetic  analysis 
4. by Ratna Kumar Kar 
5.  Organic synthesis   by  Dr. Jagadamba  Singh and  Dr. L.D.S. Yadav 
6. Stereochemistry of organic compounds by D. Nasipuri 
7. Organic chemistry by  Clayden, Greeves, Warren and Wothers  
8. Fundamentals of Asymmetric Synthesis by G. L. David Krupadanam 
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Laboratory Course 
 
Paper IV- Quantitative Analysis - II  45hrs (3h/ week)) 
 

1. Conductometry titrations:  
i) Strong acid Vs Strong base;  
ii) Weak acid Vs Strong base.  

2. Potentiometry titration:  
i) Strong acid Vs Strong base;  
ii) Weak acid Vs Strong base. 

3. Estimation of Nickel by back titration (Standard MgSO4 solution will be given) 
4. Estimation of Barium as Barium Sulphate 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 


