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ADIKAVI NANNAYA UNIVERSITY
RAJAMAHENDRAVARAM

CBCS / Semester System
(W.e.f. 2016-17 Admitted Batch)

[ Semester Syllabus
CHEMISTRY

Paper I - Inorganic & Organic Chemistry 60hrs (4h/w)

INORGANIC CHEMISTRY 30 hrs (2h / w)
UNIT -1
p-block elements —I 15h

Group-13: Synthesis and structure of diborane and higher boranes

(B4Hj and BsHy), boron-nitrogen compounds (B;N3;Hg and BN) and carboranes
Group - 14: Preparation and applications of silanes, silicones and graphitic compounds.
Group - 15: Preparation and reactions of hydrazine, hydroxylamine and Phosphazenes.

UNIT-II
1. p-block elements -11 8h
Group - 16: Classifications of oxides based on (i) Chemical behaviour and

(i1) Oxygen content, Oxyacids of sulphur (structures only).
Group-17: Inter halogen compounds, pseudo halogens and comparision with halogens.
2. Organometallic Chemistry 7h
Definition - classification of Organometallic compounds - nomenclature, preparation,
properties and applications of alkyls of Li and Mg.

ORGANIC CHEMISTRY 30hrs (2h /w)
UNIT-III
Structural theory in Organic Chemistry 10h

Types of bond fission and organic reagents (Electrophilic, Nucleophilic, and free radical
reagents including neutral molecules like H,O,NH3& AlCl»).

Bond polarization: Factors influencing the polarization of covalent bonds, electro
negativity - inductive effect. Application of inductive effect (a) Basicity of amines (b)
Acidity of carboxylic acids (c) Stability of carbonium ions. Resonance or Mesomeric
effect, application to (a) acidity of phenol, and (b) acidity of carboxylic acids. Hyper
conjugation and its application to stability of carbonium ions, Free radicals and alkenes,
carbanions, carbenes and nitrenes.

Types of Organic reactions : Addition - electrophilic, nucleophilic and free radical.
Substitution - electrophilic, nucleophilic and free radical. Elimination- Examples.



UNIT-1V

1. Acyclic Hydrocarbons 6h
Alkenes - Preparation of alkenes. Properties: Addition of hydrogen - heat of
hydrogenation and stability of alkenes. Addition of halogen and its mechanism. Addition
of HX, Markonikov's rule, addition of H,O, HOX, H,SO,4 with mechanism and addition
of HBr in the presence of peroxide (anti - Markonikov's addition). Dienes - Types of
dienes, reactions of conjugated dienes - 1,2 and 1,4 addition of HBr to 1,3 - butadiene
and Diel's - Alder reaction.

Alkynes - Preparation by dehydrohalogenation of dihalides, dehalogenation of
tetrahalides, Properties; Acidity of acetylenic hydrogen (formation of Metal acetylides).
Preparation of higher acetylenes, Metal ammonia reductions, Physical properties.
Chemical reactivity - electrophilic addition of X5, HX, H,O (Tautomerism), Oxidation
with KMnQOy, OsOs, reduction and Polymerisation reaction of acetylene.

2. Alicyclic hydrocarbons (Cycloalkanes) 4h
Nomenclature, Preparation by Freunds method, Wislicenus method. Properties -
reactivity of cyclopropane and cyclobutane by comparing with alkanes, Stability of
cycloalkanes - Baeyer's strain theory, Sachse and Mohr predictions and Pitzer's strain
theory. Conformational structures of cyclobutane, cyclopentane, cyclohexane.

UNIT-V

Benzene and its reactivity 10h
Concept of resonance, resonance energy. Heat of hydrogenation, heat of combustion of
Benzene, mention of C-C bond lengths and orbital picture of Benzene. Concept of
aromaticity - aromaticity (definition), Huckel's rule - application to Benzenoid (Benzene,
Naphthalene) and Non - Benzenoid compounds (cyclopropenyl cation, cyclopentadienyl
anion and tropylium cation)

Reactions - General mechanism of electrophilic substitution, mechanism of nitration,
Friedel Craft's alkylation and acylation. Orientation of aromatic substitution - Definition
of ortho, para and meta directing groups. Ring activating and deactivating groups with
examples (Electronic interpretation of wvarious groups like NO, and Phenolic).
Orientation of (i) Amino, methoxy and methyl groups (ii) Carboxy, nitro, nitrile,
carbonyl and sulphonic acid groups (iii) Halogens

(Explanation by taking minimum of one example from each type)

List of Reference Books

1. Inorganic Chemistry by J.E.Huheey

2. Basic Inorganic Chemistry by Cotton and Wilkinson

3.A textbook of qualitative inorganic analysis by A.l. Vogel

4. Organic Chemistry by Morrisson and Boyd

5. A Text Book of Organic chemistry by I L Finar Vol |

6. Concise Inorganic Chemistry by J.D.Lee

7. A Text Book of Organic Chemistry by B.S. Bahl and Arun Bahl



LABORATORY COURSE-I 30 hrs (2h/w)
Practical-1 Simple Salt Analysis
(At the end of Semester-I)

Qualitative Inorganic Analysis 50 Marks
Analysis of simple salt containing one anion and cation from the following

Anions: Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate,
Phosphate.

Cations: Lead, Copper, Iron, Aluminum, Zinc, Manganese, Nickel, Calcium,
Strontium, Barium, Potassium and Ammonium.



ADIKAVI NANNAYA UNIVERSITY: RAJAMAHENDRAVARAM

CBCS/ SEMESTER SYSTEM
Il SEMESTER: B.Sc. CHEMISTRY

(FOR 2016-17 ADMITTED BATCH)

Paper Il (Physical & General Chemistry) 60 hrs. (4h/w)
PHYSICAL CHEMISTRY 30 hrs (2h / w)
UNIT-I
Solid-state I0h

Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality of
indices. The law of symmetry. Definition of lattice point, space lattice, unit cell. Bravis
lattices and crystal systems. X-ray diffraction and crystal structure. Bragg's law. Defects
in crystals. Stoichiometric and non-stoichiometric defects.

UNIT-I1

1.Gaseous state 6 h
Compression factors, deviation of real gases from ideal behavior. Vander Waal's
equation of state. P-V Isotherms of real gases, Andrew's isotherms of carbon dioxide,
continuity of state. Critical phenomena. The Vander Waal's equation and the critical
state. Law of corresponding states. Relationship between critical constants and Vander
Waal's constants. Joule Thomson effect.

2.Liquid state 4h
Structural differences between solids, liquids and gases. Liquid crystals, the
mesomorphic state. Classification of liquid crystals into Smectic and Nematic.
Differences between liquid crystal and solid/liquid. Application of liquid crystals as LCD
devices.

UNIT-ITI

Solutions I0h
Liquid-liquid - ideal solutions, Raoult's law. Ideally dilute solutions, Henry's law. Non-
ideal solutions. VVapour pressure - composition and vapour pressure- temperature curves.
Azeotropes-HCI-H2O, ethanol-water systems and fractional distillation. Partially
miscible liquids-phenol-water, trimethylamine-water, nicotine-water systems. Effect of
impurity on consulate temperature. Immiscible liquids and steam distillation.

Nernst distribution law. Calculation of the partition coefficient. Applications of
distribution law.

GENERAL CHEMISTRY 30 hrs (2h / w)
UNIT-IV
I.Surface chemistry 8h

Definition of colloids. Solids in liquids(sols), preparation, purification, properties -
kinetic, optical, electrical. Stability of colloids, Hardy-Schulze law, protective colloid.



Liquids in liquids (emulsions) preparation, properties, uses. Liquids in solids (gels)
preparation, uses.

Adsorption: Physical adsorption, chemisorption. Freundlisch, Langmuir adsorption
isotherms. Applications of adsorption

2.Chemical Bonding 7h

Valence bond theory, hybridization, VB theory as applied toClFsz, Ni(CO)s,
Molecular orbital theory - LCAO method, construction of M.O. diagrams for homo-
nuclear and hetero-nuclear diatomic molecules (N2, Oz, CO and NO).

UNIT-V

Stereochemistry of carbon compounds 15h
Molecular representations- Wedge, Fischer, Newman and Saw-Horse formulae.

Optical isomerism: Optical activity- wave nature of light, plane polarised light, optical
rotation and specific rotation.

Chiral molecules- definition and criteria(Symmetry elements)- Definition of enantiomers
and diastereomers — Explanation of optical isomerism with examples Glyceraldehyde,
Lactic acid, Alanine, Tartaric acid, 2,3-dibromopentane.

D,L and R,S configuration methods and E,Z- configuration with examples.

List of Reference Books

1. Principles of physical chemistry by Prutton and Marron

2. Solid State Chemistry and its applications by Anthony R. West
3. Text book of physical chemistry by K L Kapoor

4. Text book of physical chemistry by S Glasstone

. Stereochemistry of Organic compounds by E L Eliel
. Advanced Organic Chemistry by F A Carey and R J Sundberg
. Stereochemistry by P.S.Kalsi

. Stereochemistry of Organic compounds by D. Nasipuri
. Advanced physical chemistry by Bahl and Tuli
10. Advanced Inorganic Chemistry Vol-1 by Satyaprakash, Tuli, Basu and Madan

©O© 00 N O O1

LABORATORY COURSE -1 30 hrs (2h/w)
Practical-11 Analysis of Mixture Salt
(At the end of Semester-I1)

Qualitative inorganic analysis

Analysis of mixture salt containing two anions and two cations (From two different
groups) from the following:

Anions: Carbonate, sulphate, chloride, bromide, acetate, nitrate, borate, phosphate.

Cations: Lead, copper, iron, aluminum, zinc, manganese, calcium, strontium, barium,
potassium and ammonium.



ADIKAVI NANNAYA UNIVERSITY
RAJAMAHENDRAVARAM

CBCS / Semester System
(W.e.f. 2015-16 Admitted Batch)
III Semester Syllabus

CHEMISTRY

Paper I1I - INORGANIC & ORGANIC CHEMISTRY 60 hrs (4 h/w)

INORGANIC CHEMISTRY 30 hrs (Zh / w)

UNIT -1

1. Chemistry of d-block elements: 9h
Characteristics of d-block elements with special reference to electronic configuration,
variable valence, magnetic properties, catalytic properties and ability to form
complexes. Stability of various oxidation states.

2. Theories of bonding in metals: 6h
Metallic properties and its limitations, Valence bond theory, Free electron theory,
Explanation of thermal and electrical conductivity of metals, limitations, Band
theory, formation of bands, explanation of conductors, semiconductors and
insulators.

UNIT - 11

1. Metal carbonyls : 7h
EAN rule, classification of metal carbonyls, structures and shapes of metal carbonyls
of V, Cr, Mn, Fe, Co and Ni.

2. Chemistry of f-block elements: 8h
Chemistry of lanthanides - electronic structure, oxidation states, lanthanide
contraction, consequences of lanthanide contraction, magnetic properties. Chemistry
of actinides - electronic configuration, oxidation states, actinide contraction,
comparison of lanthanides and actinides, separation of lanthanides by ion exchange
method and solvent extraction method.

ORGANIC CHEMISTRY 30 h (2h/w)
UNIT - III
1. Halogen compounds 5h

Nomenclature and classification of alkyl (into primary, secondary, tertiary), aryl, aryl
alkyl, allyl, vinyl, benzyl halides.

Nucleophilic aliphatic substitution reaction- classification intoSN' andSN?* — reaction
mechanism with examples — Ethyl chloride, t-butyl chloride and optically active alkyl
halide 2-bromobutane.



2. Hydroxy compounds 5h

Nomenclature and classification of hydroxy compounds.

Alcohols: Preparation with hydroboration reaction, Grignard synthesis of alcohols.
Phenols: Preparation i) from diazonium salt, ii) from aryl sulphonates, iii) from
cumene. Physical properties- Hydrogen bonding (intermolecular and intramolecular).
Effect of hydrogen bonding on boiling point and solubility in water.

Identification of alcohols by oxidation with KMnQy, Ceric ammonium nitrate, Luca’s
reagent and phenols by reaction with FeCls.

Chemical properties:

a) Dehydration of alcohols.

b) Oxidation of alcohols by CrO;, KMnOsa.

¢) Special reaction of phenols: Bromination, Kolbe-Schmidt reaction, Riemer-Tiemann
reaction, Fries rearrangement, azocoupling, Pinacol-Pinacolone rearrangement.

UNIT-1V

Carbonyl compounds 10h
Nomenclature of aliphatic and aromatic carbonyl compounds, structure of the carbonyl
group. Synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acids.
Physical properties: Reactivity of carbonyl group in aldehydes and ketones.

Nucleophilic addition reaction with a) NaHSO;, b) HCN, c) RMgX, d) NH,OH,
¢)PhNHNH,, f) 2,4 DNPH, g) Alcohols-formation of hemiacetal and acetal. Base
catalysed reactions: a) Aldol, b) Cannizzaro’s reaction, ¢) Perkin reaction, d) Benzoin
condensation, e¢) Haloform reaction, f) Knoevenagel reaction. Oxidation of aldehydes-
Baeyer-Villiger oxidation of ketones. Reduction: Clemmensen reduction, Wolf-Kishner
reduction, MPV reduction, reduction with LiAlH4 and NaBH4. Analysis of aldehydes
and ketones with a) 2,4-DNPH test, b) Tollen's test, c) Fehling test, d) Schiff’s test
e) Haloform test (with equation)

UNIT-V

1. Carboxylic acids and derivatives 6h
Nomenclature, classification and structure of carboxylic acids. Methods of preparation
by a) Hydrolysis of nitriles, amides b) Hydrolysis of esters by acids and bases with
mechanism c¢) Carbonation of Grignard reagents. Special methods of preparation of
aromatic acids by a) Oxidation of side chain. b) Hydrolysis by benzotrichlorides.
c¢) Kolbe reaction. Physical properties: Hydrogen bonding, dimeric association, acidity-
strength of acids with examples of trimethyl acetic acid and trichloroacetic acid. Relative
differences in the acidities of aromatic and aliphatic acids. Chemical properties:
Reactions involving H, OH and COOH groups- salt formation, anhydride formation, acid
chloride formation, amide formation and esterification (mechanism). Degradation of
carboxylic acids by Huns-Diecker reaction, decarboxylation by Schimdt reaction, Arndt-
Eistert synthesis, halogenation by Hell- Volhard- Zelinsky reaction.



2. Active methylene compounds 4h

Acetoacetic ester: keto-enol tautomerism, preparation by Claisen condensation, Acid
hydrolysis and ketonic hydrolysis. Preparation of a) monocarboxylic acids.
b) Dicarboxylic acids. ¢) Reaction with urea

Malonic ester: preparation from acetic acid. Synthetic applications: Preparation of

a) monocarboxylic acids (propionic acid and n-butyric acid). b) Dicarboxylic acids
(succinic acid and adipic acid) ¢) a,B-unsaturated carboxylic acids (crotonic acid).

d) Reaction with urea.

List of Reference Books

Selected topics in inorganic chemistry by W.D.Malik, G..D.Tuli,R.D.Madan
Inorganic Chemistry J E Huheey, E A Keiter and R L Keiter

A Text Book of Organic Chemistry by B.S. Bahl and Arun Bahl

A Text Book of Organic chemistry by Vol I by I.L. Finar Vol I

Organic chemistry by Bruice

Organic chemistry by Clayden

Advanced Inorganic chemistry by Gurudeep Raj

Basic Inorganic Chemistry by Cotton and Wilkinson

A O

Concise Inorganic Chemistry by J.D.Lee



LABORATORY COURSE -II1 30 hrs. 2 h/w)

Practical -III: Titrimetric Analysis and Organic Functional Group Reactions
(At the end of Semester-11I) 50 Marks

Titrimetric analysis

1. Determination of Fe (II) using KMnO4 with oxalic acid as primary standard.
2. Determination of Cu(II) using Na,S,03 with K,Cr,O7 as primary standard.

Organic Functional Group Reactions

3. Reactions of the following functional groups present in organic compounds:
(at least four) Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids and Amides



ADIKAVI NANNAYA UNIVERSITY
CBCS/SEMESTE SYSTEM
IV SEMESTER : B.Sc CHEMISTRY
W.E.FROM 2015-16 ADMITTED BACH

Paper IV ( SPECTROSCOPY & PHYSICAL CHEMISTRY)
60 hrs (4 h/w)

SPECTROSCOPY 30 hrs (2h / w)

UNIT-I 6h
General features of absorption - Beer-Lambert's law and its limitations, transmittance,
Absorbance, and molar absorptivity. Single and double beam spectrophotometers.
Application of Beer-Lambert law for quantitative analysis of 1. Chromium in K2Cr207
2. Manganese in Manganous sulphate

Electronic spectroscopy: 8h
Interaction of electromagnetic radiation with molecules and types of molecular spectra.
Energy levels of molecular orbitals (o, w, n). Selection rules for electronic spectra. Types
of electronic transitions in molecules effect of conjugation. Concept of chromophore and
auxochrome.

UNIT-I1I

Infra red spectroscopy 8h
Different Regions in Infrared radiations. Modes of vibrations in diatomic and polyatomic
molecules. Characteristic absorption bands of various functional groups. Interpretation of
spectra-Alkanes, Aromatic, Alcohols carbonyls, and amines with one example to each.

Proton magnetic resonance spectroscopy (*H-NMR) 8h
Principles of nuclear magnetic resonance, equivalent and non-equivalent protons,
position of signals. Chemical shift, NMR splitting of signals - spin-spin coupling,
coupling constants. Applications of NMR with suitable examples - ethyl bromide,
ethanol, acetaldehyde, 1,1,2-tribromo ethane, ethyl acetate, toluene and acetophenone.

PHYSICAL CHEMISTRY 30 hrs (2h / w)
UNIT-111
Dilute solutions 10h

Colligative properties. Raoult's law, relative lowering of vapour pressure, its relation to
molecular weight of non-volatile solute. Elevation of boiling point and depression of
freezing point. Derivation of relation between molecular weight and elevation in boiling
point and depression in freezing point. Experimental methods of determination. Osmosis,
osmotic pressure, experimental determination. Theory of dilute solutions. Determination



of molecular weight of non-volatile solute from osmotic pressure. Abnormal Colligative
properties- Van’t Hoff factor.

UNIT-IV

Electrochemistry-I 10h
Specific conductance, equivalent conductance. Variation of equivalent
conductance with dilution. Migration of ions, Kohlrausch's law. Arrhenius theory
of electrolyte dissociation and its limitations. Ostwald's dilution law. Debye-
Huckel-Onsagar's equation for strong electrolytes (elementary treatment only).
Definition of transport number, determination by Hittorfs method. Application of
conductivity measurements- conductometric titrations.

UNIT-V

1. Electrochemistry-11 4h
Single electrode potential, sign convention, Reversible and irreversible cells
Nernst Equation- Reference electrode, Standard Hydrogen electrode, calomel
electrode, Indicator electrode, metal — metal ion electrode, Inert electrode,
Determination of EMF of cell, Applications of EMF measurements -
Potentiometric titrations.

2.Phase rule 6h
Concept of phase, components, degrees of freedom. Thermodynamic Derivation
of Gibbs phase rule. Phase equilibrium of one component system - water
system. Phase equilibrium of two- component system, solid-liquid equilibrium.
Simple eutectic diagram of Pb-Ag system, simple eutectic diagram,
desilverisation of lead., NaCl-Water system, Freezing mixtures.

List of Reference Books
1. Spectroscopy by William Kemp

2. Spectroscopy by Pavia

3. Organic Spectroscopy by J. R. Dyer

4. Modern Electrochemistry by J.O. M. Bockris and A.K.N.Reddy
5. Advanced Physical Chemistry by Atkins

6.Introduction to Electrochemistry by S. Glasstone

7.Elementary organic spectroscopy by Y.R. Sharma

8. Spectroscopy by P.S.Kalsi



LABORATORY COURSE - IV
Practical Paper - IV Physical Chemisry and IR Spectral Analysis

(at the end of semester 1V)
30 hrs (2 h /W)

Physical Chemistry 25M

1.Critical Solution Temperature- Phenol-Water system
2. Effect of NaCl on critical solution temperature (Phenol-Water system)

3.Determination of concentration of HCI conductometrically using standard NaOH
solution.

4.Determination of concentration of acetic acid conductometrically using standard
NaOH Solution.
IR Spectral Analysis 25 M
5. IR Spectral Analysis of the following functional groups with examples
a) Hydroxyl groups
b) Carbonyl groups
¢) Amino groups

d) Aromatic groups



ADIKAVI NANNAYA UNIVERSITY
CBCS SEMESTER PATTERN
CHEMISTRY
w.e.f. 2015-16 admitted batch
SEMESTER-V

Paper - V (INORGANIC, ORGANIC & PHYSICAL CHEMISTRY)
45 hrs (3h/w)

INORGANIC CHEMISTRY

UNIT - |

Coordination Chemistry: 8h
IUPAC nomenclature - bonding theories - Review of Werner's theory and Sidgwick's

concept of coordination - Valence bond theory - geometries of coordination numbers
4-tetrahedral and square planar and 6-octahedral and its limitations, crystal filed theory -
splitting of d-orbitals in octahedral, tetrahedral and square-planar complexes - low spin
and high spin complexes - factors affecting crystal-field splitting energy, merits and
demerits of crystal-field theory. Isomerism in coordination compounds - structural
isomerism and stereo isomerism, stereochemistry of complexes with 4 and 6
coordination numbers.

UNIT-1I

1. Spectral and magnetic properties of metal complexes: 4h
Types of magnetic behavior, spin-only formula, calculation of magnetic moments,
experimental determination of magnetic susceptibility-Gouymethod.

2. Stability of metal complexes: 3h
Thermodynamic stability and kinetic stability, factors affecting the stability of metal
complexes, chelate effect, determination of composition of complex by Job's method and
mole ratio method.

ORGANIC CHEMISTRY
UNIT- 11
Nitro hydrocarbons: 3h
Nomenclature and classification-nitro hydrocarbons, structure -Tautomerism of
nitroalkanes leading to aci and keto form, Preparation of Nitroalkanes, reactivity -
halogenation, reaction with HONO (Nitrous acid),Nef reaction and Mannich reaction
leading to Micheal addition and reduction.

UNIT - IV

Nitrogen compounds: 12h
Amines (Aliphatic and Aromatic): Nomenclature, Classification into 1°, 2°, 3° Amines
and Quarternary ammonium compounds. Preparative methods —



1. Ammonolysis of alkyl halides 2. Gabriel synthesis 3. Hoffman's bromamide reaction
(mechanism).

Reduction of Amides and Schmidt reaction. Physical properties and basic character -
Comparative basic strength of Ammonia, methyl amine, dimethyl amine, trimethyl amine
and aniline - comparative basic strength of aniline, N-methylaniline and N,N-dimethyl
aniline (in aqueous and non-aqueous medium), steric effects and substituent effects.
Chemical properties: a) Alkylation b) Acylation ¢) Carbylamine reaction d) Hinsberg
separation e) Reaction with Nitrous acid of 1°, 2°, 3° (Aliphatic and aromatic amines).
Electrophillic substitution of Aromatic amines — Bromination and Nitration. Oxidation of
aryl and Tertiary amines, Diazotization.

PHYSICAL CHEMISTRY
UNIT-V
Thermodynamics 15h
The first law of thermodynamics-statement, definition of internal energy and enthalpy.
Heat capacities and their relationship. Joule-Thomson effect- coefficient. Calculation of
w, for the expansion of perfect gas under isothermal and adiabatic conditions for
reversible processes. State function. Temperature dependence of enthalpy of formation-
Kirchoff s equation. Second law of thermodynamics. Different Statements of the law.
Carnot cycle and its efficiency. Carnot theorem. Concept of entropy, entropy as a state
function, entropy changes in reversible and irreversible processes. Entropy changes in
spontaneous and equilibrium processes.

List of Reference Books
1. Concise coordination chemistry by Gopalan and Ramalingam
2. Coordination Chemistry by Basalo and Johnson
3. Organic Chemistry by G.Mare loudan, Purdue Univ
4. Advanced Physical Chemistry by
5.Text book of physical chemistry by S Glasstone
6.Concise Inorganic Chemistry by J.D.Lee
7. Advanced Inorganic Chemistry Vol-1 by Satyaprakash, Tuli, Basu and Madan
8. A Text Book of Organic Chemistry by Bahl and Arun bahl
9.A Text Book of Organic chemistry by I L Finar Vol |
10.Advanced physical chemistry by Gurudeep Raj



SEMESTER-V
Paper - VI (INORGANIC, ORGANIC & PHYSICAL CHEMISTRY)
45 hrs (3h/w)

INORGANIC CHEMISTRY

UNIT-I
1. Reactivity of metal complexes: 4h

Labile and inert complexes, ligand substitution reactions - SN* and SNZ?,substitution
reactions of square planar complexes - Trans effect and applications of trans effect.

2.Bioinorganic chemistry: 4h
Essential elements, biological significance of Na, K, Mg, Ca, Fe, Co, Ni, Cu, Zn and CI".
Metalloporphyrins — Structure and functions of hemoglobin, Myoglobin and Chlorophyll.

ORGANIC CHEMISTRY
UNIT- 11
Heterocyclic Compounds 7h
Introduction and definition: Simple five membered ring compounds with one hetero atom
Ex. Furan. Thiophene and pyrrole - Aromatic character — Preparation from 1,4,-
dicarbonyl compounds, Paul-Knorr synthesis.
Properties : Acidic character of pyrrole - electrophillic substitution at 2 or 5 position,
Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction
in furan.
Pyridine — Structure - Basicity - Aromaticity - Comparison with pyrrole - one method of
preparation and properties - Reactivity towards Nucleophilic substitution reaction.

UNIT-1I

Carbohydrates 8h
Monosaccharides: (+) Glucose (aldo hexose) - Evidence for cyclic structure of glucose
(some negative aldehydes tests and mutarotation) - Proof for the ring size (methylation,
hydrolysis and oxidation reactions) - Pyranose structure (Haworth formula and chair
conformational formula).

(-) Fructose (ketohexose) - Evidence of 2 - ketohexose structure (formation of
pentaacetate, formation of cyanohydrin its hydrolysis and reduction by HI). Cyclic
structure for fructose (Furanose structure and Haworth formula) - osazone formation
from glucose and fructose — Definition of anomers with examples.

Interconversion of Monosaccharides: Aldopentose to Aldohexose (Arabinose to

D- Glucose, D-Mannose) (Kiliani - Fischer method). Epimers, Epimerisation - Lobry de
bruyn van Ekenstein rearrangement. Aldohexose to Aldopentose (D-Glucose to

D- Arabinose) by Ruff degradation. Aldohexose to Ketohexose

[(+) Glucose to (-) Fructose] and Ketohexose to Aldohexose (Fructose to
Glucose)



UNIT- IV
Amino acids and proteins
Introduction: Definition of Amino acids, classification of Amino acids into alpha,
beta, and gamma amino acids. Natural and essential amino acids - definition and
examples, classification of alpha amino acids into acidic, basic and neutral amino
acids with examples. Methods of synthesis: General methods of synthesis of
alpha amino acids (specific examples - Glycine, Alanine, valine and leucine) by
following methods: a) from halogenated carboxylic acid b) Malonic ester
synthesis c) strecker's synthesis.
Physical properties: Zwitter ion structure - salt like character - solubility, melting
points, amphoteric character, definition of isoelectric point.
Chemical properties: General reactions due to amino and carboxyl groups -
lactams from gamma and delta amino acids by heating peptide bond (amide
linkage). Structure and nomenclature of peptides and proteins.

PHYSICAL CHEMISTRY
UNIT-V
1. Chemical Kinetics

Rate of reaction - Definition of order and molecularity. Derivation of rate constants for
first, second, third and zero order reactions and examples. Derivation for time half
change. Methods to determine the order of reactions. Effect of temperature on rate of

reaction, Arrhenius equation, concept of activation energy.

2. Photochemistry

Difference between thermal and photochemical processes. Laws of photochemistry-
Grothus-Draper's law and Stark-Einstein's law of photochemical equivalence. Quantum
yield-Photochemical reaction mechanism- hydrogen- chlorine, hydrogen- bromine
reaction. Qualitative description of fluorescence, phosphorescence, Photosensitized

reactions- energy transfer processes (simple example)

List of Reference Books
1. Concise coordination chemistry by Gopalan and Ramalingam
2. Coordination Chemistry by Basalo and Johnson
3. Organic Chemistry by G.Mare loudan, Purdue Univ
4. Advanced Physical Chemistry by Atkins
5. Text book of physical chemistry by S Glasstone
7. Instrumentation and Techniques by Chatwal and Anand
8. Essentials of nano chemistry by pradeep
9. A Textbook of Physical Chemistry by Puri and Sharma
10. Advanced physical chemistry by Gurudeep Raj

7h

8h

5h



LABORATORY COURSE -V
Practical Paper — V Organic Chemistry
(at the end of semester V) 30 hrs (2 h /W)

Organic Qualitative Analysis: 50M
Analysis of an organic compound through systematic qualitative procedure for functional
group identification including the determination of melting point and boiling point with

suitable derivatives.
Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Aromatic Primary Amines,

Amides and Simple sugars.

LABORATORY COURSE - VI
Practical Paper — VI Physical Chemistry
(at the end of semester V) 30 hrs (2 h/W)

1. Determination of rate constant for acid catalyzed ester hydrolysis.

2. Determination of molecular status and partition coefficient of benzoicacid in Benzene
and water.

3. Determination of Surface tension of liquid
4. Determination of Viscosity of liquid.

5. Adsorption of acetic acid on animal charcoal, verification of Freundlisch isotherm.



MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTERY
Paper =V : INORG ANIC, ORGANIC & PHYSICAL CHEMISTRY

Time: 3 hours Maximum Marks: 75

PART- A
Answer any FIVE of the following questions. So& orE" DAY D D LD AETTT RS RIS,

Each carries FIVE marks. 28 o2 260 ardg wo. 5x5=25Marks

I. Explain the EAN rule. Give anv two complexes which don’t obey this rule.
AN Dofisodndy Dosesodn, & Dabaudnis rhedd ot RoFareons Beoyda.

3

Brietly explain the crystal field theory. R £6 Sgroddwms FS, gyore DHGoE00.

1. Differentiate the thermodynamic stability and kinetic stability of complexes.
wodfre cng), SonSs HOaLHw Aubadx £ HoatHnna Soedan.

4. Nef reaction. 25 o,

s, Explain the basicity of amines. Db ToEgERRD 100y DD0cDRL.

6. Write notes on Diazofization. cei& Asdetw ird, J7§) e v ab it iie

7. State and explain joule-Thomson effect, &6-arooy® DBd0LR BB, JD0EDLD.
% Write about Entropy. Do&f%) rirg, gredna.

PART- B
Answer ALL the questions. ey ¥y o SRR ).

Each carries TEN marks. 28 o2 6 ardgeo. 5w 10 = 50 Marks

9. a) Write the postulates of Werner’s co-ordination theory.
26,6 widsdgoh iag«oaauﬁ‘:} DwaroTUR FOiuB.
(OR)
b) Explain the formation of [Fe(CN)]* and [Fe(CN)e]* on the hasis of valence bond
theory. So8y o DErodsu werder™ [Fe(CN)s|* ausasa [Fe(CN )]’ Dycamts DaBeRD.

10. a) How do you determine the magnetic susceptibility of metal complexes using Guaoy
balance method?
ey dow HEG crEr G Rogre e0soA) 08 SEHBRD DO agSST Dt Dowesiy?
(OR)
b) Explain the factors that affect the stability of complexes.

Py A

Dr. N. BABY MNIRMALA
M. Se., Ph.D.
BOS, Convenor



Aofare Hoddndy DI dds Goin BoTL AT, DSBoudw.

a) Write the methods of preparation of nitroalkanes.
25 wd) § Soird DESoLR 18y FPoluDw.
(OR)
b) I:xplain about the Mannich reaction and Micheal addition reaction,
206 &50) 200ai0 PoaI RosuD Sy ARy DdGapBw.

_a) How amines are prepared from Gabriel synthesis and Hoffmann bromamide method?

rrBond Hofnm foain HH 205 B'Ded Hgde THT JNHW e Surt Seincnta?
(OR)
h) Write any four electrophilic substitution reactions of aromatic amines.
B AraE 20 clng, I Treni JuE DS DOELe SojuRy graiua.

.a) Derive Kirko!T's equation. 3,5 mluscrnans aomboiodn.

(OR)
b} Describe the Carnol cycle. =om 6 dgonn Sfodudwn.

P A

Dr. N. BABY NIRMALA
M.Se., Ph.D.
EOS, Convenor
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ANUR.



MODEL. PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER V
Paper — V1 : INORGANIC, ORGANIC & PHYSICAL CHEMISTRY

Time: 3 hours Maximum Marks: 75
PART- A

Answer any FIVE of the following questions, Soo RS DB D L D5 VETTEOAN Qaoy.

Each carries FIVE marks. 24 o2 o6 ardy) en, §x5=25Marks

I. Define labile and inert complexes with suitable examples.
whole bk nd Roggrodn 8N arrirdnod 0 Doino.

[ed

Explain the biological significance of sodium and potassium.
oo Asbain SFerhobo o clog) 20 Fravmsin DO80RHa0.

3. Discuss about zero order reactions. #a) Sares cdju FTEy S8y oo

4. Write the effect of temperature on the rate of a reaction.
C oo S &iI0e Darldndn Ard, graind.

L]

What are photosensitized reactions? Give one example.
Tod dnpda Gl AT e | 2l GlTRrde Al .

6. Explain the nature of pyrrole and pyridine.
A5 cudoin BHEY © e, RgEraraa D8RR

7. Kiliani - Fischer method. 28oar0 — 306 228
8 Write noles on Zwilter ion, &gb woird fre, Srja) gradean.
PART-B

Answer ALL the questions. ey &%) 0% RIroraan Dy
Each carries TEN marks. 98 rrls D8 amds)eo. 5 x 10 =50 Marks

9. a) Describe the substitution reactions of metal complexes.
&' podre DOEDn Gojoly SZotbiw.
(OR)
b) Write the structure and functions of hacmoglobin,
TRrHO5 dog), HoHaAD iy DEuRs o,

10, a) Give in detail the various methods of determining the order of a chemical reaction.
2.8 S50) Shog), SSreganiy SR s v 2T Dgdouiy Bea.

(OR) W =S

Dr. N. BABY NIRMALA
M.Ee., Ph.D.
BOS, Convenos

1l o sy TR AT



b) Explain the photochemical reaction mechanisms of hydrogen — chlorine and hydrogen
— bromine reactions, FE»s — £05 Aol rEad — '3 ddu dog), Sod GFaD

diory Derdawnds Ddboapiw.

. a) What are heterocyelic compounds? Discuss the aromatic character of pyrrole, furan

and thiophene. Dardoic oo Ady Ve edrdy? LHES, AP Subain SaFDE R0,
esS s ReraBnd AP, S8 yodudn.

(OR)
b) Hiustrate the substitution reactions ol pyridine.
DOGS dlog) padha S Torirdnior Swydu.

. a) Discuss the cyclic structure of glucose.

ArEd dng Soah Aoy Eand B edban.
(OR)
b) i) What are epimers? Give example. Jbaogd edrr 5007 aorardes 2w
ii) Write about the formation of glucosazone. frSa&'S Dodobidn Ard, aroindo.

. &) Give any three methods of preparation of alanine.

JuDS eaircsdointcs Hhd Aurcs Dgsuu Sundw.

(OR)
b) Describe the structure of proteins.

is Do a0 SPocD. P e I

Dr. N. BABY NIRMALA
.S5c., Ph.D.

BOS. Convenor
U G CHEMISTRY
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Structure of Chemistry Syllabus Under CBCS

Adikavi Nannaya University

B.Sc. Chemistry Syllabus under CBCS

w.e.f. 2015-16 (revised in April 2016)

V Inorganic ,Organic and Physical Chemistry 100 03
Practical — V 50 02
V
VI Inorganic ,Organic and Physical Chemistry 100 03
Practical — VI 50 02
* Anyone | VIl | Elective: Analytical Method in Chemistry 100 03
Paper (A)* [Practical - VIl A 50 02
from VIl | Elective : Environmental Chemistry 100 03
(B)* ical -
VII A, B Practical - VII B 50 02
and C VIl | Elective: Green Chemistry 100 03
(C)* [Practical-viiC 50 02
VIl | Cluster Electives - I :
**
(A)*™* | ViII-A-1: Polymer Chemistry 100 03
Any one VI1I-A-2: Instrumental Methods of Analysis 100 03
cluster
VIII-A-3: Analysis of Drugs, Foods, Diary 100 03
from Products & Biochemical Analysis
50 02
Practical VIII A-
VIII, A, B 50 02
Practical VIII A-2
and C - 02
Practical VIII A-3
VIII | Cluster Electives - 11 ::
(B)** VIII-B-1: FUEL CHEMISTRY AND 100 03
BATTERIES
VIII- B-2 : Inorganic Materials if Industrial 100 03
Importance
VIII-B-3 : Analysis of Industrial Products 100 03
Practical VIII B-I 50 02
Practical VIII B-2 50 02
Practical VIII B-3 50 02




VI

VIl
(C)**

Cluster Electives - 111 ::

VI11-C-1: Organic Spectroscopic
Techniques

VI1I-C-2 : Advanced Organic Reactions
VI11-C-3 : Pharmaceutical and Medicainal
Chemistry

Practical VIII C-I

Practical VIII C-2

Practical VIII C-3

100

100

100

50

50

50

03

03

03

02

02

02




SYLLABUS FOR VI SEMESTER

111 B.Sc. CHEMISTRY ELECTIVE-VII A
No. of hiw : 3
ANALYTICAL METHODS IN CHEMISTRY
UNIT-I
Quantitative analysis: 10 h

a) Importance in various fields of science, steps involved in chemical analysis. Principles of
volumetric analysis :. Theories of acid-base, redox, complexometric, iodometric and precipitation
titrations - choice of indicators for these titrations.

b) Principles of gravimetric analysis: precipitation, coagulation, peptization, coprecipitation, post
precipitation, digestion, filtration and washing of precipitate, drying and ignition.

UNIT-1I

Treatment of analytical data: 7h

Types of errors, significant figures and its importance, accuracy - methods of expressing accuracy,
error analysis and minimization of errors, precision - methods of expressing precision, standard
deviation and confidence limit.

UNIT-111

Separation techniques in chemical analysis: 8h
Introduction, principle, techniques, factors affecting solvent  extraction, Batch extraction,
continuous extraction and counter current extraction. Synergism., Application - Determination of
Iron (I11)

lon exchange : Introduction, action of ion exchange resins, separation of inorganic mixtuers,
applications, Solvent extraction: Principle and process.

UNIT-IV 10 h
Chromatography: Classification of chromatography methods, principles of differential migration
adsorption phenomenon, Nature of adsorbents, solvent systems, Rf values, factors effecting Rt
values.

Paper Chromatography: Principles, Rs values, experimental procedures, choice of paper and solvent
systems, developments of chromatogram - ascending, descending and radial. Two dimensional
chromatography - applications.

UNIT -V 10 h

Thin layer Chromatography (TLC): Advantages - Principles, factors effecting Rf values -
Experimental procedures - Adsorbents and solvents - Preparation of plates - Development of the
chromatogram - Detection of the spots — Applications - Column Chromatography: Principles -
experimental procedures - Stationary and mobile Phases - Separation technique — Applications.
HPLC : Basic principles and applications.



REFERENCE BOOKS

1. Analytical Chemistry by Skoog and Miller
2. A textbook of qualitative inorganic analysis by A.l. Vogel
3. Nanochemistry by Geoffrey Ozin and Andre Arsenault
4. Stereochemistry by D. Nasipuri
5. Organic Chemistry by Clayden

CHEMISTRY LABORATORY COURSE - VII-A
(at the end of semester V1)

30 hrs (2 h/w)

50 Marks

1. Identification of amino acids by paper chromatography.
2. Determination of Zn using EDTA
3. Determination of Mg using EDTA



MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER VI
Paper —VII A: ELECTIVE - A: ANALYTICAL METHODS IN CHEMISTRY

Time: 3 hours Maximum Marks: 75

PART-A 5x5 =25 Marks
Answer any FIVE of the following questions. Each carries FIVE marks.

808 DS’ DB DAL V) VL VITETHBW Dy VB TS VL LK) L.

1. Discuss the complexometric titrations with examples.
R0 VOFIPHIAD VIV (AP0 GITERVE t500EAD.

2. Explain about precipitation and coagulation.
90063000 0B Q0GR RV (1578 DDBLHHW.

3. Write about standard deviation.
§20 DBVBBEN (1O FAIVIAD.

4. How do you estimate Fe(l11) using solvent extraction method?
63 Dy, DS orqoe Fe(l) 2o e dgorwomesey?

5. Describe the development of chromatogram in paper chromatography.
DG E2068°30e" §a0eS T D5 (260D HPociddw.

6. What are the factors affecting R¢ values?
Rt Densdedn Herddo Sosn 9oz d?

7. What type of adsorbents and solvents used in thin layer chromatography?
00 TS §0e550eS" Q DSDOD 9OTAB O SOATL TPIEDVRD EDITAFED?

8. Write the applications of high performance liquid chromatography.
08 DB GO TSP AANE), VDGRV BeNH.

PART-B 5x 10 =50 Marks
Answer ALL the questions.Each carries TEN marks.

O DF) VLD DATETIH DAY VB TS DY A eD.

9. a) Describe the acid-base titrations.
BQQ-FC O0TFITDT VD (1°0y DQotdoa.
(OR)
b) Explain co-precipitation and post precipitation with suitable examples.
R 0DFDEA SOOASN EBTOEDED VXD SO GLETSROE DOBOLHHL.

10. a) Define and explain the terms accuracy and precision.
DB SO0 KVFBAHN W DT VBT, DHBOAILW.

(OR)
b) Discuss various types of errors.
DG BP0 EDI0OR (130 T5OyocI1.



11. a) Write the principle and applications of solvent extraction.
faxdeli] «‘()zqzjgea G30E); VPG00 200K RVDGTC VR FPO3DD.

(OR)
b) Explain any two methods for solvent extraction.
oy gee S30g) DD Boco DGBOVR D5BoRHAW.

12. a) What is chromatography? Briefly explain the classification of chromatography.
E 2065700 o D? F0eS’ e HOLGER0 (0y R0 DDBOIDIW.
(OR)
b) Give the experimental procedure of paper chromatography. Write any two of its

applications.
O 0653 G3E); HA3A :Jge‘ié.;') BROND.003DDW. & AB0E); DD Botdd WRVIGT VR FPA3VEAW.

13. a) Write the preparation of thin layer chromatography plates. Explain the principle and
applications of thin layer chromatography.
DB TG §0e5° > HOELRD SoIrEd Sasw DESOVR FAE0BW. D TG E20e5°gD g,

QPG00 Q00K VAVDGT VR BeVYDW.
(OR)

b) Discuss about column chromatography.
208 §30¢5°¢52 800 P T500TS0E.



CHEMISTRY LABORATORY COURSE - VII-A
(at the end of semester V1)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks

1) Procedure in first 10 min. : 5 Marks
i) Formula with units : 5 Marks
iii) Neat tabulation & correct calculation  : 5 Marks

Error <10% : 20 Marks
Error 10-15% : 15 Marks

Error >15% : 10 Marks (Minimum Marks)



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY ELECTIVE-VII B

No. of h/w : 3

ENVIRONMENTAL CHEMISTRY

UNIT-I

Introduction 9h
Concept of Environmental chemistry - Scope and importance of environment in now a days —
Nomenclature of environmental chemistry — Segments of environment - Natural resources —
Renewable Resources — Solar and biomass energy and Non-renewable resources — Thermal power
and atomic energy — Reactions of atmospheric oxygen and Hydological cycle.

UNIT-1I

Air Pollution 9h
Definition — Sources of air pollution — Classification of air pollution — Acid rain — Photochemical
smog — Green house effect — Formation and depletion of ozone — Bhopal gas disaster — Controlling
methods of air pollution.

UNIT-111

Water pollution 9h
Unique physical and chemical properties of water — water quality and criteria for finding of water
quality — Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids, alkalinity —
Hardness of water — Methods to convert temporary hard water into soft water — Methods to convert
permanent hard water into soft water — eutrophication and its effects — principal wastage treatment —
Industrial waste water treatment.

UNIT-1V

Chemical Toxicology 9h
Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic effects —
pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and cadmium.

UNIT-V

Ecosystem and biodiversity 9h
Ecosystem: Concepts — structure — Functions and types of ecosystem — Abiotic and biotic
components — Energy flow and Energy dynamics of ecosystem — Food chains — Food web — Tropic
levels — Biogeochemical cycles (carbon, nitrogen and phosporus)

Biodiversity: Definition — level and types of biodiversity — concept - significance — magnitude and
distribution of biodiversity — trends - biogeographical classification of India — biodiversity at
national, global and regional level.

REFERENCE BOOKS

1. Fundamentals of Ecology by M.C.Dash

2. A Text book of Environmental chemistry by W. Moore and F.A. Moore

3. Environmental Chemistry by Samir K. Baner;i



CHEMISTRY LABORATORY COURSE - VII-B
(at the end of semester VI)

30hrs(2h/w)
50 Marks
1. Determination of carbonate and bicarbonate in water samples (acidity and alkalinity)

2. Determination of hardness of water using EDTA
a) Permanent hardness b) Temporary hardness

3. Determination of Acidity
4. Determination of Alkalinity

5. Determination of chlorides in water samples



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER VI
Paper -VI1 B: ELECTIVE -B: ENVIRONMENTAL CHEMISTRY

Time: 3 hours Maximum Marks: 75

10.

PART-A 5 x5 =25 Marks
Answer any FIVE of the following questions. Each carries FIVE marks.

808 T°IS” B DL HF) VL DITTRHD D1 VB TS DD Jrd) L.

Explain the importance of environment in now-a-days.
D00 Bergd’® Hog5GE0 L), T[S DHOOLI.

Write about hydrological cycle.
20 BEo (1380 JPo3&AW.

Short note on acid rains.
e85 DTV 5800 DN KNS

What is Bhopal gas disaster?
SIS T0sn QgD R SN?

Give about the hardness of water.
ee,vs"oeézgeé (SJ"O!) awbsﬁ.u.

Explain the toxicity of mercury.
Fe5670 S0 Dok D VEPT) DHOOLEN.

What are the functions of eco system?
35660 HOR) A8, DT ?

Discuss briefly about food chain.
FEEYD BVODBVR 1B LILOTT 5B0EEN.

PART-B 5 x 10 = 50 Marks
Answer ALL the questions.Each carries TEN marks.

O DF) VLD VPATETIH DY VB TS DY A eD.

a) Explain the segments of the environment.
DTS DT (080w DIBoTIEAN.
(OR)
b) Write about renewable energy sources.
FPoRTPODNE 3 DIV (OO TPASVAW.

a) Discuss in detail about air pollution.
o sPengo 0000 DYHVAVTT E980eOB.
(OR)
b) Describe the green house effect.
3P0 ()T PP 800 DYDY



11. a) What are the quality parameters of water?
D& PO G0k DT BSD?

(OR)
b) Give the methods to convert permanent hard water to soft water.
T3S SPORID (10 22NDRD DOYED ROV DTN :)géoe)eoo BN,

12. a) What are the toxic effects of cyanide on the environment?
DTFOGE0 2 PJE A8, BRI ED?
(OR)
b) Explain the biochemical effects of pesticides.
80R03°0EVR Q) SVID 2D BIPOND LITPHDDVVRD DDBOLAN.

13. a) Describe the types of ecosystem.
€08 H1H &°D VR DB,

(OR)
b) Give detailed account on biodiversity.
) st&b‘l 0800 LoddTame By,



CHEMISTRY LABORATORY COURSE - VII-B
(at the end of semester VI)

Max. Marks: 50

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks
i) Procedure in first 10 min.
i) Formula with units
iii) Neat tabulation & correct calculation
Error <10%
Error 10-15 %

Error >15%

: 5 Marks
: 5 Marks
: 5 Marks
: 20 Marks
: 15 Marks

: 10 Marks (Minimum Marks)

Time: 3 hrs.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY ELECTIVE PAPER - VII-C

No. of h/w : 3

GREEN CHEMISTRY

UNIT-I 10h

Green Chemistry: Introduction - Definition of green chemistry, need of green chemistry, basic
principles of green chemistry. Green synthesis - Evaluation of the type of the reaction
i) Rearrangements (100% atom economic), ii) Addition reactions (100% atom economic). Organic
reactions by Sonication method: apparatus required examples of sonochemical reactions (Heck,
Hunds-Diecker and Wittig reactions).

UNIT-I1I 10 h
Selection of solvent:i) Aqueous phase reactions ii) Reactions in ionic liquids, Heck reaction,
Suzuki reactions, epoxidation. iii) Solid supported synthesis

Super critical COz: Preparation, properties and applications, (decaffeination, dry cleaning)

UNIT-I1 10 h
Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of MAOS

(synthesis of fused anthro quinones, Leukart reductive amination of ketones) - Advantages and
disadvantages of MAOS. Aldol condensation-Cannizzaro reaction-Diels-Alder reactions-Strecker's
synthesis.

UNIT-1V 5h
Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis-
biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant)

UNIT V 10 h
Examples of green synthesis / reactions and some real world cases: 1. Green synthesis of the
following compounds: adipic acid , catechol, disodium imino diacetate (alternative Strecker’s
synthesis) 2. Microwave assisted reaction in water — Hoffmann elimination — methyl benzoate to
benzoic acid — oxidation of toluene and alcohols — microwave assisted reactions in organic solvents.
Diels-Alder reactions and decarboxylation reaction. 3. Ultrasound assisted reactions — sonochemical
Simmons —Smith reaction (ultrasonic alternative to iodine).



REFERENCE BOOKS

1. Green Chemistry Theory and Practice. P.T.Anatas and J.C. Warner

2. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.

3. Real world cases in Green Chemistry M.C. Cann and M.E. Connelly

4. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry (London)

5. Green Chemistry: Introductory Text, M.Lancaster
6. Principles and practice of heterogeneous catalysis, Thomas J.M., Thomas M.J., John Wiley

7. Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M. Srivastava,
Narosa Publications



CHEMISTRY LABORATORY COURSE - VII-C
(at the end of semester VI)

30hrs(2h/w)
50 Marks

1. Green procedure for organic qualitative analysis: Detection of N, S and halogens
2. Acetylation of 1° amine by green method: Preparation of acetanilide

3. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
4. Electrophilic aromatic substitution reaction: Nitration of phenol

5. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

6. Green oxidation reaction: Synthesis of adipic acid

7. Green procedure for Diels Alder reaction between furan and maleic anhydride



MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER VI
Paper —-VII1 C: ELECTIVE - C: GREEN CHEMISTRY

Time: 3 hours Maximum Marks: 75

PART-A 5x5 =25 Marks
Answer any FIVE of the following questions. Each carries FIVE marks.

808 DS’ DB DAL V) VL VITETHBW Dy VB TS VL LK) L.

1. What is the need of green chemistry?
08 B ADD TYO T0E); DFES I?

2. Write a note on atom economy reactions.
DB DOH 5573060 d‘)dzge):.g 50 P03,

3. Heck reaction.
P :565.

4. Write about solid supported synthesis.
0% 2D w0 R0FEe (170 Fros0A0.

5. What are the advantages of microwave assisted organic synthesis?
A g), SO0 VIO SBND VoFRE AIVE), GHAFALNS?

6. Biocatalysis.
&5 B Oeao.

7. How do you perform Strecker synthesis by green synthesis method?
56 RoFEr & 0 VoFE VGBS e BakR?

8. Ultrasound assisted reactions.
esé'écﬁsi) 2580308 :565&).

PART-B 5x 10 =50 Marks
Answer ALL the questions.Each carries TEN marks.

O DF) VLD DATETIH DY VB TS DY A eD.

9. a) Explain the basic principles of green chemistry.
10 GO FRHI AV, BP0 APSHNOR> DHBOLBD.
(OR)
b) Illustrate the sonication method with any two reactions.
FIBAD DEAJ DD Tocd L5650 TPLT™ GBI

14. a) Write about the reactions in ionic liquids.
903PE GareeS” 280 DO 0B80L) TraBVAW.
(OR)
b) Describe the preparation and properties of super critical carbon dioxide.
3 00 SO COSrSyE SoIrs B0 (U7 VR HYordL.



15. a) Explain the synthesis of fused anthroguinines by microwave assisted organic synthesis.
Q) BOorf DL EE3D DB TP(T° (1R oGE(TD ) BOITUBAKVL (O DHOOLIW.

(OR)

b) Write the green synthesis procedures for cannizaro reaction and aldol condensation.
=78 365 200050 B8PS LOPOID WE[R 708 VOFE DTHBWVV FPOBVEAW.

16. a) How do silica and alumina work as green catalysts?
29s° SBAI0 WIIT® D Jesore TP8S GBS I DIBOSV?

(OR)
b) What are phase transfer catalysts? How do they function?
FoF 2269 &8 )05 M DA? 9D Jew DIBKN?

13. a) How are adipic acid and catechol prepared by green synthesis?
AADE 250500 H0BAKD SPEBPS VRV BB WoFIE DEPHBNS” e BosrEBaTVED?
(OR)
b) Describe the green synthesis of Diels-Alder reaction and Hoffmann elimination.
G&54-0505 T365 SOO0K 39D B0 XY, BEd ST VR OB DVoFie DFPVANES” e BT

SBothodw.
€



CHEMISTRY LABORATORY COURSE - VII-C

Max. Marks: 50

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks
i) Procedure
i) Equation
iii) M.P.

iv) Report of yield

(at the end of semester VI)

SCHEME OF VALUATION

: 20 Marks
. 5 Marks
. 5 Marks

. 5 Marks

Time: 3 hrs.



SYLLABUS FOR VI SEMESTER

111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-A-1
No. of hiw : 3
POLYMER CHEMISTRY
UNIT-I 12 h

Introduction of polymers:

Basic definitions, degree of polymerization ,classification of polymers - Natural and Synthetic
polymers, Organic and Inorganic polymers, Thermoplastic and Thermosetting polymers, Plastics,
Elastomers, Fibres and Resins, Linear, Branched and Cross Linked polymers, Addition polymers
and Condensation Polymers, mechanism of polymerization. Free radical, ionic and Zeigler — Natta
polymerization.

UNIT-I1I 10h
Techniques of Polymerization: Bulk polymerization , solution polymerization, suspension and
emulsion polymerization.

Molecular weights of polymers: Number average and weight average molecular weights
Determination of molecular weight of polymers by Viscometry and Osmometry methods.

UNIT-I1 6 h
Kinetics of Free radical polymerization, Glass Transition temperature (Tg) and Determination of
Tg: Free volume theory, WLF equation, factors affecting glass transition temperature (TQ).

UNIT-1V 9h
Polymer additives:

Introduction to plastic additives — fillers, Plasticizers and Softeners, Lubricants and Flow
Promoters, Anti aging additives, Flame Retardants, Colourants , Blowing agents, Cross linking
agents, Photo stabilizers, Nucleating agents.

UNIT-V 8h
Polymers and their applications:

Preparation and industrial applications of Polyethylene, Polyvinyl chloride, Teflon, Terelene,
Polyacrylonitrile, Nylon6,6 and silicones.



REFERENCE BOOKS

1. Seymour, R.B. & Carraher, C.E. Polymer Chemistry: An Introduction, Marcel Dekker, Inc.
New York, 1981.

Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.

Billmeyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971.

Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.34

o &~ 0N

Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience Publishers,
NewYork, 1967.



MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIl : CLUSTER-A-1: POLYMER CHEMISTRY
Time: 3 hours Maximum Marks: 75
PART- A 5 x5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DIFETHBW D). DB TS DL BPE) L.

1. What are thermo plastics and thermo setting plastics?
&8 FRE 00051 BB o FRSew HMIN?

2. Write about condensation polymerization.
20003 TO208EGE (1 FrO0DW.

3. Define number average and weight average molecular weights.
20374 DT OG0B 2378 VT°RO £ 2TPT°VRD AELLIOTVD.

4. Write a note on emulsion polymerization.
Dmg‘S DO BEaH0P 2 To§F SOK0HD.

5. Give the Williams-Landel-Ferry equation.
DHAHD-ePHES- DAEGEHNDO By,

6. Illustrate the colourants and photosensitizers.
égs"ds"w B3 SP0B aboaés"d)om Qs Geasdoore awban.

7. What are the factors affecting Tg.?
Tyg. 20 Qe Bosw womdd?

8. Write any two applications of PVC and PAN.
PVC 08050 PAN © 959 Boch ecndgreon grosindm.

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VLD VATETIH DAY VB TS DY A eD.

©

.a) Give an account of classification of polymers.
D260 HESEER (170 BLYE.
(OR)
b) Write the mechanism of free radical polymerization.
DIy FADOEL TD0BLEEE ST YIETHHAN FOIND.

10. a) How is molecular weight of a polymer determined by viscometry?
SQQ,QE"’ ATORR0 O FD060 WEVLTFT O DY Dgoooé“cb?

(OR)

b) Give an account on bulk and solution polymerization techniques.
2I85), OO Grades TDR0EEBEILVOR (13°8y BeND.



11. a) Discuss the kinetics of free radical polymerization.
DTy FBDOE TFO:EECeac0 ) BSTRB0R0 B030eAD.

(OR)
b) What is glass transition temperature? How is it measured?
e HDBDGD &I AMPRI? B e JGaFW?

12. a) Discuss the use of fillers and plasticizers in improving the properties of polymers.
FD2060 TR H) BoboS” DG LOKH FPVLOL GDCFTPOR A8y BONoVHWD

(OR)
b) Write notes on flame retardants and cross linking agents.
& B ¢szren S0803D OB 5*’8)&)9 A0y g0y Geotw.

13. a) Write the preparation and industrial applications of polythene and teflon.
FOAS 2005w BV BOITE SOASL HDOZLVES’ ToEY WRVIGTV FeALVEW.
(OR)
b) Write the preparation and industrial applications of terelene and nylon-6,6.
G09S 2000k DerD-6,6 © BTG OO DOFEVWES’ T WRVDGT VKD FEOVAD.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-A-2

No. of h/w : 3

INSTRUMENTAL METHODS OF ANALYSIS

UNIT -1

Introduction to spectroscopic methods of analysis: 4 h

Recap of the spectroscopic methods covered in detail in the core chemistry syllabus:

Treatment of analytical data, including error analysis. Classification of analytical methods and the
types of instrumental methods. Consideration of electromagnetic radiation.

UNIT - 11

Molecular spectroscopy: 8h

Infrared spectroscopy:

Interactions with molecules: absorption and scattering, Means of excitation (light sources),
separation of spectrum (wavelength dispersion, time resolution), detection of the signal (heat,
differential detection), interpretation of spectrum (qualitative, mixtures, resolution), advantages of
Fourier Transform (FTIR), Samples and results expected, Applications: Issues of quality assurance
and quality control.

UNIT — 11 10h
UV-Visible/ Near IR — emission, absorption, fluorescence and photoaccoustic, Excitation

sources (lasers, time resolution), wavelength dispersion (gratings, prisms, interference filters, laser,
placement of sample relative to dispersion, resolution), Detection of signal (photocells,
photomultipliers, diode arrays, sensitivity and S/N), Single and Double Beam instruments,
Interpretation (quantification, mixtures, absorption vs. fluorescence and the use of time,
photoaccoustic, fluorescent tags).

UNIT - IV

Separation techniques 15h
Chromatography: Gas chromatography, liquid chromatography, supercritical fluids,
Importance of column technology (packing, capillaries), Separation based on increasing
number of factors (volatility, solubility, interactions with stationary phase, size, electrical
field), Detection: simple vs. specific (gas and liquid), Detection as a means of further analysis
(use of tags and coupling to IR and MS).

Mass spectroscopy: Making the gaseous molecule into an ion (electron impact, chemical
ionization), Making liquids and solids into ions (electrospray, electrical discharge, laser
desorption, fast atom bombardment), Separation of ions on basis of mass to charge ratio,
Magnetic, Time of flight, Electric quadrupole. Resolution, time and multiple separations,
Detection and interpretation (how this is linked to excitation).



UNIT -V
Elemental analysis: 8h
Mass spectrometry (electrical discharges).
Atomic spectroscopy: Atomic absorption, Atomic emission, and Atomic fluorescence.
Excitation and getting sample into gas phase (flames, electrical discharges, plasmas),
Wavelength separation and resolution (dependence on technique), Detection of radiation
(simultaneous/scanning, signal noise), Interpretation (errors due to molecular and ionic
species, matrix effects, other interferences).
NMR spectroscopy: Principle, Instrumentation, Factors affecting chemical shift,

Spin coupling, Applications.

REFERENCE BOOKS

1. Skoog, D.A., Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, Cengage
Learning India Ed.

2. Willard, H.H., Merritt, L.L., Dean, J. & Settle, F.A. Instrumental Methods of Analysis, 7th

Ed. Wadsworth Publishing Company Ltd., Belmont, California, USA, 1988.

P.W. Atkins: Physical Chemistry.

G.W. Castellan: Physical Chemistry.

C.N. Banwell: Fundamentals of Molecular Spectroscopy.

Brian Smith: Infrared Spectral Interpretations: A Systematic Approach.

N o g b~ ow

W.J. Moore: Physical Chemistry



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIII : CLUSTER-A-2: INSTRUMENTAL METHODS OF ANALYSIS
Time: 3 hours Maximum Marks: 75
PART- A 5 x5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DITETHBW D). DB TS DL BPE) L.

1. Explain about significant figures with examples.
G oD VITPIDT GEPrErROE DHBHN.

2. What are the advantages of FTIR?
FTIR cag), eoa3rmad?

3. Discuss the various techniques of wavelength dispersion.
S6onBY. DEDE0 GOE), DI DBV ArOy SBNOBD.

4. How double beam instruments are superior to single beam instruments?
BCERD02 HEDLBTDEHD, DELD02 IFHLLPDEI Sot3 DD BEOFIE?

5. What is electrophoresis? How is it used in DNA analysis?
JVETBDD IMIN? @ DNA D3eses” DDSore e003rrdcomd?

6. Describe the procedure for column packing.
2083 DoDBESE DerdBL S5Q0cd1.

7. What are the factors affecting chemical shift?
B038 FRPoSBTR) VIS0 BSOS 90T ID?

8. Discuss the principle involved in voltametry.
Sraods” Aok Wrgrd) t00E.

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VLD VATETIH DAY VB TS DY A eD.

o

. @) Write about classification of analytical methods.
D0 DYBOV DL (10 FrOSOI.
(OR)
b) Explain the classification of errors.
B HELGEI DHBoLAD.

10. a) Describe the absorption and scattering behaviour of molecules.
ENDHL T LK DOEDE DHGH HYoLSAW.

(OR)
b) Write the applications of IR spectroscopy.
IR 5g26:3°0:50 dog); IGO0 Froswsw.



11. a) Give detailed account on photocells, photo multipliers and diode-array detectors.
SP08087e0, 5708 HYS e 00N EAIrE-AF O (170N DO BeyHD.

(OR)
b) How do you differentiate absorption and fluorescence?
e300 200050 PAAVOKL DETT W (BB ?

12. a) Discuss the principle and uses of gas-liquid chromatography.
TPO30-GD §B0eS" G A0EY, RPGB B0 VRVDFT VK (0y BSON0TIEW.

(OR)
b) Explain the principle of mass spectrometry.
GO0 DY DOTYI CIEY RTPGHN DDOocIN.

13. a) Describe the various activities involved in AAS analysis.
AAS D30’ adod &) DA Sosrde BB Q01
(OR)
b) Explain the principle and instrumentation of NMR spectroscopy.
NMR' sge avgmoess QG &) AT H0HOKN DOLE VLBERL DDOOLVIW.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-A-3

No. of h/w : 3

ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS
& BIO-CHEMICAL ANALYSIS

UNIT- I 10 h
Analysis of the following drugs and pharmaceuticals preparations:

(Knowledge of molecular formula, structure and analysis)

Analysis of analgesics and antipyretics like aspirin and paracetamol.

Analysis of antimalerials like choloroquine.

Analysis of drugs in the treatment of infections and infestations: Amoxycillin, chloramphenicol,
penicillin, tetracycline.

Anti tuberculous drug- isoniazid.

UNIT - 11 6 h
Analysis of the following drugs and pharmaceuticals preparations:

(Knowledge of molecular formula, structure and analysis)

Analysis of antihistamine drugs and sedatives like allegra, zyrtec (citrizine), alprazolam, trazodone,
lorazepem, ambien (zolpidem), diazepam.

UNIT - 111 10 h
Analysis of anti epileptic and anti convulsant drugs like phenobarbital and phenacemide.

Analysis of cardiovascular drugs like atenolol, norvasc (amlodipine).

Analysis of lipitor (atorvastatin) - a drug for the prevention of productin of cholesterol.

Analysis of diuretics like furosemide (Lasix).

Analysis of prevacid (lansoprazole) - a drug used for the prevention of production of acids in
stomach.

UNIT - IV 10 h
Analysis of Milk and milk products: Acidity, total solids, fat, total nitrogen, proteins, lactose,
phosphate activity, casein, choride.

Analysis of food materials - Preservatives: Sodium carbonate, sodium benzoate, sorbic acid.
Coloring matters - Briliant blue FCF, fast green FCF, sunset yellow FCF.

Flavoring agents - Vanilla, diacetyl, isoamyl acetate, limonene.

Adulterants in rice and wheat, wheat floor, coconut oil, coffee powder, tea powder, milk.

UNIT -V 9h
Clinical analysis of blood: Composition of blood, clinical analysis, trace elements in the body.
Estimation of blood chlolesterol, glucose, enzymes, RBC & WBC, Blood gas analyser.



REFERENCE BOOKS

1. F.J. Welcher - Standard methods of analysis.

2. A.L.Vogel - A text book of quantitative Inorganic analysis-ELBS.

3. F.D. Snell & F.M. Biffen - Commercial methods of analysis-D.B.Taraporavala & sons.

4. J.J.Elving and I.M.Kolthoff - Chemical analysis - A series of monographs on analytical
chemistry and its applications -- Inter Science- Vol I to VII.

5. Aanalytical Agricultrual Chemistry by S.L.Chopra & J.S.Kanwar -- Kalyani Publishers

6. Quantitative analysis of drugs in pharmaceutical formulations by P.D.Sethi, CBS
Publishers and Distributors, New Delhi.

7. G.Ingram- Methods of organic elemental micro analysis- Chapman and Hall.

8. H.Wincciam and Bobbles (Henry J)- Instrumental methods of analysis of food additives.

9. H.Edward-The Chemical analysis of foods; practical treatise on the examination of food
stuffs and the detection of adulterants.

10. The quantitative analysis of drugs- D.C.Garratt-Chapman & Hall.

11. A text book of pharmaceutical analysis by K.A.Connors-Wiley-International.

12. Comprehensive medicinal chemistry-Ed Corwin Hansch Vol 5,Pergamon Press.



MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER VI
Paper - VII1 : CLUSTER-A-3: ANALYSIS OF DRUGS, FOODS,
DAIRY PRODUCTS & BIO-CHEMICAL ANALYSIS
Time: 3 hours Maximum Marks: 75

PART- A 5 x5 =25 Marks
Answer any FIVE of the following questions. Each carries FIVE marks.
go8 T°IS" DB D HF) VL VITTFVHD DAY DB TS DEV LA Y.

1. Define analgesics and antipyretics.
&5 DTPBEDLD SO 2(6 JTPOELLR AELIOTH.

2. Write the analysis of any one of the antihistamine drugs.
DB 2,8 BoBRFYAD TAGID GB0E), DFRE FOH0AW,

3. How is lansoprazole estimated?
TPSVOE’SL DD DGowoBEE?

4. Give some preservatives used in food materials.
[Zroe] t.’.)wg"vés TP §°.3)l QO SPESPORD Beyw.

5. What are flavouring agents? Give examples.
Q05069 SPEBPLD OTPOD? %ws’s"ds'a?)m.)é.

6. How are wheat and wheat flour adulterated?
B cSod0en @005 Fenad 20d DDGore &8 Saberchsn?

7. What are the trace elements present in the body?
$86065° o RArg) Soreseen D?

8. How do you estimate the glucose in the blood?
850eS°D (rEHL It APowoBEY?

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O 0F) VLD VATETIH DAY VB TS DY ArE)eD.

9. a) How do you prepare and analyze chloroquine?
ETS(D Do SAIPABD DFRE BoSED?
(OR)
b) How do you prepare and analyze aspirin?
€52)00 DD 0P BOSTPEBD D BOSNE)?

10. a) Write the preparation and analysis of allegra.
ST SISO LUO0KHL DFEI DGTPHBVD TR0,

(OR)



b) Write the preparation and analysis of diazepam.
EEDE0 BaIrE S0805 DAL DEPHEBVRD FPoKVAW.

11. a) Describe the analysis of any one cardiovascular drug.
B w8 Selei m{o.)zjeré TG G0, RERLRN 580esdB.
(OR)
b) Describe the analysis of Lasix.
U"?Oéb aBoog); DB HPoTsOBW.

12. a) Give an account of analysis of milk with respect to fat casein.
FOS"D BRI DF0cE (1370 DEPVOTT BRDYIW.
(OR)
b) Explain the procedure for the estimation of any two colouring agents.
DD Both HY SPETVR IGO0 DFBLVR BLOYHAW.

13. a) Write an essay on composition of blood.
BE500 G30E), VODORDBV 3 TFR[D FPOKVB.
(OR)
b) Give in detail the estimation of cholesterol and glucose of blood.
BEB0S™ FoFeS 208050 (rEE DYootk DESIVR (38 KOGEPEVT BLONDW.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-B-1

No. of h/w : 3
FUEL CHEMISTRY AND BATTERIES

UNIT —I 12 h

Review of energy sources (renewable and non-renewable) — classification of fuels and their
calorific value. Coal: Uses of Coal (fuel and non fuel) in various industries, its composition,
carbonization of coal - coal gas, producer gas and water gas — composition and uses — fractionation
of coal tar — uses of coal tar based chemicals, requisites of a good metallurgical coke.

UNIT-1I 6h
Petroleum and petrol chemical industry:

Composition of crude petroleum, refining and different types of petroleum products and their
applications.

UNIT-I1 10 h
Fractional distillation (principle and process), cracking (thermal and catalytic cracking). Reforming
petroleum and non petroleum fuels (LPG, CNG, bio-gas), fuels derived from biomass, fuel from
waste, synthetic fuels (gaseous and liquids), clear fuels, petro chemicals: vinyl acetate, propylene
oxide, isoprene, butadiene, toluene and its derivative - xylene.

UNIT-1V 10h
Lubricants

Classification of lubricants, lubricating oils (conducting and non-conducting), solid and semi solid
lubricants, synthetic lubricants. Properties of lubricants (viscosity index, cloud point, pore point)
and their determination.

UNIT-V 7h
Batteries

Primary and secondary batteries, battery components and their role, Characteristics of Battery.
Working of following batteries: Pb acid, Li-Battery, Solid state electrolyte battery.

Fuel cells, Solar cell and polymer cell.

REFERENCE BOOKS

1. E.Stocchi : Industrial chemistry , Vol-1, Ellis Horwood Ltd. UK.
2. P.C.Jain, M.Jain: Engineering chemistry, Dhanpat Rai & sons, Delhi.

3. B.K.Sharma: Industrial Chemistry, Goel Publishing house, Meerut.



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIII : CLUSTER-B-1: FUEL CHEMISTRY AND BATTERIES
Time: 3 hours Maximum Marks: 75
PART- A 5 x5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DITETHBW D). DB TS DL BPE) L.

1. What are the uses of coal in various industries?
DDES H0Z2VES’ e5°(H A0, EDAIPTPOR FFOKVH.

2. Discuss the gasification of coal.
e5° (R0 TPOVDEB0E DGV (78 OB,

3. Write the applications of different petroleum products.
DG DEDOB0 ESBOO AINE), VRVDGTPOR FAHNIW.

4. Short note on cracking.
SoD0P o;ma’lga)zg.

5. Write about synthetic fuels.
S8 RoGT (10 FPOIVAW.

6. What are conducting and non-conducting lubricating oils?
ToETE, 9P EoBR ALY ITPI?

7. Explain the classification of lubricants.
SoBIR HEEBrI (170 DDOOIOBLD.

8. Fuel cells.
QOGR DOV

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VLD VATETIH DAY VB TS DY A eD.

9. a) Give in detail about renewable and non—renewable energy sources.
3DVEEBODEIED HIO0K0 DVEIGOVTD ¥§ DBV (A8 VOFIPLOT KL
(OR)
b) Write about the composition and uses of producer gas and water gas.
@wzgfoé T4 08050 7626 PRV ODRIDBVR HIBOKN GICITTIPODR FOSDLW.

10. a) Explain the composition of the crude petroleum.
B0E A0 ROLVEIDERD DIBoLIIB.

(OR)
b) Describe the refining of petroleum.
25O BOQIBOSVLR DYoL,



11. a) Discuss about fractional distillation.
©05 DYED HEOL A0y By0BIB.

(OR)
b) Write about the non-petroleum fuels.
D DODIBE ROGTV (A0y FOSIW.

12. a) Explain the classification of lubricants.

SoBHV HELCEIR DDBIDIW.
(OR)
b) What are the properties of lubricants?
LoBdV c,éovéeji)?

13. a) Write about the primary and secondary batteries.
FEAE 0B0KL BB gIBLR (170N TSV,
(OR)
b) Write about the working of the following batteries:
1) Pb acid i) Li-Battery
€ S0 e§eI00 DIV DEPRBOD FOSBD.

) Phesspo i) Li-ergesd



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-B-2

No. of h/w : 3

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

UNIT - |

Recapitulation of s- and p-Block Elements 8h

Periodicity in s- and p-block elements with respect to electronic configuration, atomic and

ionic size, ionization enthalpy, electronegativity (Pauling, Mulliken and Alfred - Rochow

scales). Allotropy in C, S, and P. Oxidation states with reference to elements in unusual and rare
oxidation states like carbides and nitrides), inert pair effect, diagonal relationship and anomalous
behaviour of first member of each group.

UNIT — 11 14 h

Silicate Industries

Glass: Glassy state and its properties, classification (silicate and non-silicate glasses).
Manufacturing and processing of glass. Composition and properties of the following types of
glasses: Soda lime glass, lead glass, armoured glass, safety glass, coloured glass, photosensitive
glass.

Ceramics: Important clays and feldspar, ceramics, their types and manufacture. High technology
ceramics and their applications.

Cements: Classification of cement, ingredients and their role, Manufacture of cement and the
setting process, quick setting cements.

UNIT — 111 8h

Fertilizers:

Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium nitrate,
calcium ammonium nitrate, ammonium phosphate, polyphosphate, superphosphate, compound and
mixed fertilizers, potassium chloride, potassium sulphate.

UNIT - IV 8h

Surface Coatings:

Objectives of coatings surfaces, preliminary treatment of surface, classification of surface coatings.
Paints and pigments-formulation, composition and related properties. Oil paint, Vehicle oil,
modified oils, Fillers, Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, Fire
retardant, Eco-friendly paint, Plastic paint), Dyes, Wax polishing, Water and Oil paints, additives,
Metallic coatings (electrolytic and electroless), metal spraying and anodizing.

UNIT -V 7h

Alloys:

Classification of alloys, ferrous and non-ferrous alloys, Specific properties of elements in alloys.
Manufacture of Steel (removal of silicon decarbonization, demanganization, desulphurization
dephosphorisation) and surface treatment (argon treatment, heat treatment, nitriding, carburizing).
Composition and properties of different types of steels.



Chemical explosives:
Origin of explosive properties in organic compounds, preparation and explosive properties of
lead azide, PETN, cyclonite (RDX).

REFERENCE BOOKS
1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.

2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley
Publishers, New Delhi.

w

. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley
Publishers, New Delhi.

4. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.

5. P.C.Jain & M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

o

R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas
Publications, New Delhi.

7. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut.



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS
SEMESTER VI
Paper - VIII : CLUSTER-B-2: INORGANIC MATERIALS OF
INDUSTRIAL IMPORTANCE
Time: 3 hours Maximum Marks: 75

PART- A 5 x5 =25 Marks
Answer any FIVE of the following questions. Each carries FIVE marks.
800 TS DB DL VB VL DIFETHBW D). DB TS DL BPE) L.

1. Explain the Pauling scale of electronegativity.
2EIDE[TT B S TB0E), DDofh ) 18y DHBOLVAW.

2. Write about diagonal relationship.
E8R020G5080 (130 FeOB0E.

3. Discuss the classification of glasses.
ere) ogsdmm (178 3ON0oIOHAD.

4. Quick setting cements.
§5§ 70%)305 DAY,

5. Describe the manufacturing of urea.
OIOAIP BOSIE DEPHBVK DGO,

6. What are emulsifying agents? Give examples.
«Déo?)bsm'a SPE5PD RTTI? GLPErEE Ddy.

7. Write note on non-ferrous alloys.
R DED MFSS TPV A0y SO0,

8. Explain the properties of steels.
ROV BT DHBIDIW.

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VLD VATETIH DAY VB TS DY A eD.

9. a) Discuss the unusual oxidation states of carbon and nitrogen.
SPE)D 208050 DTS © B, VI TREE 3 S6E PBVVID (A8 E580LB.
(OR)
b) Describe the anomalous behavior of lithium and boron.
DOAI0 BOKN E5°T OV VI TG VOGO HYocB.

10. a) Give the composition and properties of coloured glass and photosensitized glass.
bgzgyéé e 003D sPoR {obocsé [9)F->1S) cﬁwéb PRI SIA TN FobbiPublelonbb) év&om awbm.

(OR)



b) Explain the manufacturing of cement and its setting process.
2020085 Ahog), B3 BBAEL T foh PSR DDBBILW.

11. a) Write about the manufacturing of any two nitrogen fertilizers.
DD Boc DT P BAPED FPaiV[D.
(OR)
b) Write about the manufacturing of any two phosphorous fertilizers.
DD Bocw av:obcss DD HOITPED Teas0EAW.

11. a) Discuss in detail the special paints.
QB8 2000085y (A0 DLRHVETT LSONoLHW.
(OR)
b) Explain about metallic coatings.
5°53°5)) PSSO (18 DBOOBILW.

13. a) Give the process of manufacturing of steel.
RS 0 SPGB0 DEPORDB AL,
(OR)
b) Write the preparation and explosive properties of RDX.
RDX 3¢, Sk ook 353563& BT O Ot



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE PAPER - VIII-B-3

No. of h/w : 3

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS

UNIT-I 9h
Analysis of soaps: moisture and volatile matter, combined alkali, total fatty matter, free alkali, total
fatty acid, sodium silicate and chlorides.

Analysis of paints : Vehicle and pigments, Barium Sulphate, total lead, lead chromate, iron
pigments, zinc chromate.

UNIT- 11 8h
Analysis of oils: saponification value, iodine value, acid value, ester value, bromine value, acetyl
value.

Analysis of industrial solvents like benzene, acetone, methanol and acetic acid.

UNIT-I1 10 h
Analysis of fertilizers: urea, NPK fertilizer, super phosphate.

Analysis of DDT, BHC, endrin, endosulfone.

Analysis of starch, sugars, cellulose and paper.

UNIT -1V 9h
Gas analysis: carbon dioxide, carbon monoxide, oxygen, hydrogen, saturated hydro carbons,
unsaturated hydrocarbons, nitrogen, octane number, cetane number.

Analysis of Fuel gases like: water gas, producer gas, kerosene (oil) gas.

Ultimate analysis : carbon, hydrogen, nitrogen, oxygen, phosphorus and sulfur.

UNIT -V 9h
Analysis of Complex materials:

Analysis of cement- loss on ignition, insoluble residue, total silica, sesqui oxides, lime, magnesia,
ferric oxide.

Analysis of glasses - Determinaiton of silica, sulphur, barium, arsenic, antimony, total R20s,
calcium, magnesium, total alkalies, aluminium.



REFERENCE BOOKS
1. F.J.Welcher - Standard methods of analysis.
2. A.l.Vogel - A text book of quantitative Inorganic analysis - ELBS.
3. H.H.Willard and H.Deal - Advanced quantitative analysis - Van Nostrand Co.
4. F.D.Snell & F.M.Biffen - Commercial methods of analysis - D.B.Taraporavala & sons.

5. J.J.Elving and 1.M.Kolthoff - Chemical analysis - A series of monographs on analytical
chemistry and its applications - Inter Science Vol | to VII.

6. G.Z.Weig - Analytical methods for pesticides, plant growth regulators and food additives -
Vols I to VII.

7. S.L.Chopra & J.S.Kanwar - Aanalytical Agricultrual Chemistry - Kalyani Publishers.

8. R.M.Upadhyay and N.L. Sharma - Manual of soil, plant, water and fertilizer analysis -
Kalyani Publishers.



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIII : CLUSTER-B-3: ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS
Time: 3 hours Maximum Marks: 75
PART- A 5 x5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DITETHBW D). DB TS DL BPE) L.

1. How do you determine the moisture in soaps?
22030 B0 dO° DGO E?

2. Give the procedure for the determination of total lead in paints.
000t o TELD DGowodd DEPHIOIDY .

3. Write a note on saponification value.
PFIVZAD DD T§] TrOBVB.

4. Explain the analysis of BHC.
BHC aBooE); DB DdBotiAW.

5. How carbon monoxide is analyzed in gases?
TADVE’D 52630 DT EYED A DR EW?

6. Explain the determination process of nitrogen in gases.
TPO30DHOS DTS DGO DEPHBRD DHBOB.

7. Describe the determination of lime in cement.
D200565° G0 DFaNoSTR) HY0IL.

8. Describe the determination of silica in glass.
e’ 2O DYoo HPoLsI.

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VDO DATETIBN AW VB TS DY Arc)en.

9.a) How do you analyze lead chromate and zinc chromate present in paints?
2000E5OS’ S& §D0E5 208050 208 TD0E5 VXL I DFVOBEE?
(OR)
b) How do you determine the total fatty matter and free alkali of soaps?
220305 §aPg DEPEAD SO0 DTy TEVVR A AFOOBEE?

9. a) Give the procedure for the determination of iodine value and acid value in oil samples.
D DTS’ IBVAED Jed O3 3330 DDV AYaod :.)cosefwoé.) BROYBW.
(OR)
b) Describe the analysis of benzene.
BoBD aBoog); Dgagasn HQocid.



11. a) Discuss the analysis of urea and DDT.
OSB3 200050 DD T DFE0 BS0y0cdIAD,

(OR)
b) Discuss the analysis of starch and paper.
O 20008 St CBVE), DFAEIW E0y0EA.

12. a) Write about octane number and cetane number.
2530 Doy 00K VED VoWV (Ar8y FrAKVIW.

(OR)
b) How are water gas and producer gas analyzed?
Teg06 IR 0B0KN Sred MOV Je DFRFE?

13. a) Give in detail the determination of magnesia and ferric oxide present in cements.
20505’ 206 K 0050 POS 8F1E VA YAV VOFETEAVTT BV
(OR)
b) Give in detail the determination of calcium and magnesium present in glasses.
ereS’D S2Oy0H0 00K D0 20OV AW KOFRTLVTT BeyED.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-C-1

No. of h/w : 3

ORGANIC SPECTROSCOPIC TECHNIQUES

UNIT-I 10 h
Nuclear Magnetic Resonance Spectroscopy

Nuclear spin, Principles of NMR - Classical and Quantum Mechanical methods, Magnetic moment
and Spin angular momentum. Larmour Frequency. Instrumentation. Relaxation - spin-spin & spin
lattice relaxation. Shielding constants, Chemical shifts, Shielding and Deshielding mechanism -
Factors influencing Chemical shift. Spin-Spin interactions - AX, AX, and AB types, factors
influencing coupling constant.

UNIT =11 5h
Spin decoupling, Spin tickling, Deuterium exchange, Chemical shift reagents and Nuclear
Overhauser effect. Applications in Medical diagnostics, FT NMR and its advantages.

UNIT-I1 10h

UV & Visible Spectroscopy

Electronic spectra of diatomic molecules. The Born-oppenheimer approximation. Vibrational coarse
structure: Bond association and Bond sequence. Intensity of Vibrational - electronic spectra: The
Franck-Condon principle. Rotational fine structure of electronic vibration transitions. Electronic
structure of diatomic molecules.

Types of transitions, Chromophores, Conjugated dienes, trienes and polyenes, unsaturated carbonyl
compounds - Woodward-Fieser rules.

UNIT-IV 5h
Electronic spectra of polyatomic molecules. Chemical analysis by Electronic Spectroscopy — Beer-
Lambert’s Law. Deviation from Beer’s law. Quantitative determination of metal ions (Mn*?, Fe*?,
NO2", Pb*?). Simultaneous determination of Chromium and Manganese in a mixture.

UNIT-V 15h
Electron Spin Resonance Spectroscopy

Basic Principles, Theory of ESR, Comparison of NMR & ESR. Instrumentaion, Factors affecting
the ‘g’ value, determination of ‘g’ value. Isotropic and Anisotropic constants. Splitting hyper fine
splitting coupling constants. Line width, Zero field splitting and Kramer degeneracy. Crystal field
splitting, Crystal field effects. Applications:- Detection of free radicals - ESR spectra of Methyl
radical (CHz), Benzene anion (CsHs).



REFERENCE BOOKS

Electron Spin Resonance Elementary Theory and Practical Applications - John E. Wertz and
James R. Bolton, Chapman and Hall, 1986.
Spectroscopic ldentification of organic compounds — Silverstein, Basseler and Morril.

3. Organic Spectroscopy - William Kemp.

10.

11.

12.
13.
14.
15.

Fundamentals of Molecular Spectroscopy - C.N.Banwell and E.A. Mc cash 4" Edition, Tata
Mc Graw Hill Publishing Co., Ltd. 1994.

Physical Methods in Inorganic Chemistry — R.S.Drago, Saunders Publications.

Application of MOssbauer Spectroscopy — Green Mood.

NMR, NQR, EPR and MOssbauer Spectroscopy in inorganic chemistry — R.V.Parish, Ellis,
Harwood.

Instrumental Methods of Chemical Analysis - H.Kaur, Pragathi Prakashan, 2003.
Instrumental Methods of Analysis, 7" Edition — Willard, Merrit, Dean, Settle, CBS
Publications, 1986.

Molecular Structure and Spectroscopy — G.Aruldhas, Prentice Hall of India Pvt.Ltd, New
Delhi, 2001.

MOssbauer Spectroscopy — N.N.Green Wood and T.C.Gibb, Chapman and Hall, Landon
1971.

Coordination Chemistry: Experimental Methods - K.Burger, London Butter Worths, 1973.
Analytical spectroscopy — Kamlesh Bansal, Campus books, 2008.

Structural Inorganic Chemistry MOssbauer Spectroscopy — Bhide.

Principle of MOssbauer Spectroscopy — T.C.Gibb, Chapman and Hall, Landon 1976.



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIII : CLUSTER-C-1: ORGANIC SPECTROSCOPIC TECHNIQUES
Time: 3 hours Maximum Marks: 75
PART- A 5x 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DITTTHBW D). DB TS DL BPE) L.

1. Write about spin-spin relaxation.
9«035-?035 0&7‘@3;15 m‘*% QOXDQD

2. Describe the factors influencing the coupling constant.
O30APEBE JTPLANRD HEPABAN B BTV HPotB.

3. Explain about spin decoupling.
2030 &820A% D5BoRHAW.

4. What are the applications of NMR spectroscopy in medical diagnostics?
50 o 6" NMR 506 w30 cing), esgad?

5. Write about Franck-Condon principle.
o8 -5°0tS RIPGAVRD (10 Fook0aw.

6. What are the different types of electronic transitions?
DD B5°0 OIS DODETTLD D7

7. State and explain Beer-Lambert law.
DE-eroer§ VoDV By, DDV,

8. How ESR studies are useful to study the structure of free radicals?
DETNTI0OEL IT7Y ) 6s[0%0 BosesS” ESR g0 e00Ir6d&?

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VD DATETIBHD AW OB TS DY Arc)ew.

9. a) i) Which type of atoms exhibit nuclear magnetic resonance?
e DOLTEVDLD SoEE WO 08 WIVTPEBVR VEBB0BRKO?

ii) Write the principle involved in NMR spectroscopy.
NMR 2¢23°0:006° aE 6:) RGH00 GPofdw.
(OR)
b) Define chemical shift. What are the factors influencing chemical shift?
BOD goavoaéscea.:mm DBGDOe0EN. EI R goaooaésoeamm DTS At WoTSGD?

10. a) Discuss in detail the nOe.
nOe (120 DIDVBOOT 500D

(OR)



b) What is FTNMR? What are the advantages of it?
FTNMR e9mr0? opd HA3rard d?

11. a) Write about Born-oppenheimer approximation.
esﬁél-abgms EZPON0KY (10 FOVIW.
(OR)
b) What are the Woodward-Fieser rules of UV-Visible spectroscopy?
AV rS-yfs8 DEDLTHIS™D & G-D2b Dobiren D?

12. a) How is Beer-Lambert’s law useful in quantitative determination of Mn(II) and Fe(I1)?
Mn(I1) 25805 Fe(ll) 00 50357 d) Sore Dganotirtse” HE-eroer§ DB A EDATEDE?
(OR)
b) Give the experimental procedure of simultaneous determination of chromium and

manganese in a mixture using Beer-Lambert’s law.
§ 0500 &H00030 oKD LD DE-eroer§ DOREB ADATNED 280 JPowocd AT DEAD

awbsﬁw.

13. a) Explain the principle and experimental techniques involved in ESR studies.
ESR 963505050€5° @0G:®) gt &u60k o3 HEA DdBokodw.

(OR)
b) Write notes on ‘g’ value and hyperfine structure.
‘g7 Dewd @00 306 PO VoYLt (0N STo55 SOKVED.



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE PAPER - VIII-C-2

No. of h/w : 3

ADVANCED ORGANIC REACTIONS

UNIT -1

Organic Photochemistry 8h
Organic photochemistry: Molecular orbitals, carbonyl chromophore-triplet states, Jablonski
diagram, inter—system crossing. Energy transfer. Energies properties and reaction of singlet and
triplet states of and transitions.

Photochemical reactions : (a) Photoreduction, mechanism, influence of temperature, solvent,
nature of hydrogen donors, structure of substrates on the course of photo reduction.

UNIT — 11

Orgnaic Photochemistry 8h
Norrisch cleavages, type I: Mechanism, acyclic cyclicdiones, influence of sensitizer, photo Fries
rearrangement. Norrisch type Il cleavage: Mechanism and stereochemistry, type Il reactions of
esters: 1: 2 diketones, photo decarboxylation, Di - & methane rearrangement.

UNIT — 1

Protecting Groups and Organic Reactions 9h
Principles of (1) Protection of alcohols — ether formation including silyl ethers — ester formation, (2)
Protection of diols — acetal, ketal and carbonate formation, (3) Protection of carboxylic acids — ester
formation, benzyl and t-butyl esters, (4) Protection of amines — acetylation, benzoylation (5)
protection of carbonyl groups — acetal and ketal formation.

UNIT - IV 8h
Synthetic reactions: Mannich reaction — Mannich bases — Robinson annulations. The Shapiro
reaction, Stork—enamine reaction. Use of dithioacetals — Umpolung, Phase transfer catalysis -
Wittig reaction.

UNIT -V :

New Synthetic Reactions 12 h
Baylis—Hillman reaction, Mukayama aldol reaction, Heck reaction, Suziki coupling, Stille coupling,
Sonogashira coupling, Buchwald—Hartwig coupling, Ugi reaction, Click reaction.



REFERENCE BOOKS

© © N o g &~ D P

e e =
N oo

Molecular reactions and Photochemistry by Charles Dupey and O.L. Chapman.
Molecular Photochemistry by Turru.

Importance of antibonding orbitals by Jaffe and Orchin.

Text Book of Organic Chemistry by Cram, Hammand and Henrickson.

Some modern methods of organic synthesis by W. Carruthers.

Guide Book to Organic Synthesis by R.K. Meckie, D.M. Smith and R.A. Atken.
Organic Synthesis by O. House.

Organic synthesis by Michael B. Smith.

Organic Chemistry Claydon and others 2005.

Name Reactions by Jie Jack Li

Reagents in Organic synthesis by B.P. Mundy and others.

Tandem Organic Reactions by Tse—Lok Ho.



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VII1 : CLUSTER-C-2: ADVANCED ORGANIC REACTIONS
Time: 3 hours Maximum Marks: 75
PART- A 5 x5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
808 T°IS" DB D HF) VL VITTRHD 1Y DB TS DEV A Y.

1. Write notes on inter-system crossing.
[leTxTe} 055578 :>5e35§e3 drcb T°§80S GPO3VA.

2. Describe the photochemistry of benzene.
BoRD L)Y, S°0B BIODD FYBNR0 HSYotdAW.

3. Give a brief account on the protection of carboxylic acids by ester formation.
5°07)$4DS e550500:0 PO TP 83708 BT BEotiued (AOy EIV0MT FPOSVHD.

4. How does carbonate formation protect diols?
S°8°a:f>e5 DdbCi)eJ CS°SU° Q&QSD o)%’).) 680836007

5. Write about Robinson annulation.
TPARRR RFTAD (8 FrOS0EW.

6. What is Stork-enamine reaction?
§°5b—éaéi’b5 <565 e0d DN?

7. Explain the Mukayama aldol reaction.
B0EAIPBT° WGES B[ DDORYE.

8. Discuss about Ugi reaction.
O30 5650 SOy OBIED.

PART- B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VLD VATETIH DAY VB TS DY A eD.

9. a) What is photo reduction? How it is affected by temperature and solvent?
508 SO0ECEIBN VITPHN? SIS DO TP B WO I VIPIBIHIO?

(OR)
b) Explain the following:
1) Singlet and triplet states i) Jablonski diagram
&Z0d T8 (170 DdBoLIHW.



i) D8 208050 G Jedoew ii) 2eoRy), Dgdw

10. a) Discuss the Norrish type-I cleavage with an example.
0D G- | DDYED 28 &TTErE 50yochdIW.

(OR)
b) What do you know about the following:
1) Di-t methane rearrangement i) Barton reaction
&:300 & (A0 DD DD BDAIY?

i) Di-t BD 562008 ii) &g 36

11. a) Give a detailed account on the protection of carbonyl groups.
SF 3RS DIUETA0R B4.0¢08) (138 KOFETEM BLOYAW.
(OR)
b) How amine group is protected by acylation and benzoylation.
D WDITFEPB0 MRTFRD 00 BoBTAD TP(T° g BLosercos?

12. a) Write note on the following:
1) Mannich reaction i) Wittig reaction
& 80d T D Tgaf Grosd.
i) SedS 36§ i) Z)egﬁ 36§
(OR)
b) Write a note on the following:

i) Umpolung ii) Phase transfer catalysis
& Sod T D Tga5 Gros0d.

i) @orwoh ii) o 2260 ed e

13. a) Illustrate the following reactions:
i) Baylis-Hillman reaction ii) Heck reaction
© 06 SO P erdrEead0re OB,

i) B599-27¢5 5 e ii) 206 e
(OR)
b) lllustrate the following reactions:
i) Suziki coupling ii) Stille coupling
& 800 B[O TTPLPEEBOTT DHBoAW.

i) @28 5206 ii) & 5206



SYLLABUS FOR VI SEMESTER
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VIII-C-3

No. of h/w : 3

PHARMACEUTICAL AND MEDICINAL CHEMISTRY

UNIT-I 8h
Pharmaceutical chemistry  Terminology: Pharmacy, Pharmacology, Pharmacophore,
Pharmacodynamics, Pharmacokinetics (ADME, Receptors - brief treatment) Metabolites and Anti
metabolites.

UNIT-11

Drugs: 8h
Nomenclature: Chemical name, Generic name and trade names with examples, Classification:
Classification based on structures and therapeutic activity with one example each, Administration
of drugs.

UNIT-I11I

Synthesis and therapeutic activity of the compounds: 12 h
a. Chemotheraputic Drugs

I. Sulphadrugs(Sulphamethoxazole)

2. Antibiotics - B-Lactam Antibiotics

3. Anti malarial Drugs(chloroquine)

b. Psycho therapeutic Drugs:

1. Anti pyretics (Paracetamol) 2. Hypnotics 3. Levodopa

UNIT-IV

Pharmacodynamic Drugs: 8h
1. Antiasthma Drugs (Solbutamol)

2. Antianginals (Glycerol Trinitrate)

3. Diuretics(Frusemide)

UNIT-V

HIV-AIDS: 9h
Immunity - CD-4cells, CD-8cells, Retro virus, Replication in human body, Investigation
available, prevention of AIDS, Drugs available - examples with structures: PIS: Indinavir
(crixivan), Nelfinavir(Viracept).



REFERENCE BOOKS

Medicinal Chemistry by Dr. B.V.Ramana

Synthetic Drugs by O.D.Tyagi & M.Yadav

Medicinal Chemistry by Ashutoshkar

Medicinal Chemistry by P.Parimoo

Pharmacology & Pharmacotherapeutics R.S Satoshkar & S.D.Bhandenkar
Medicinal Chemistry by Kadametal P-1 & P-II

N o a ~ wDdh e

European Pharmacopoeia



MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper - VIII : CLUSTER-C-3: PHARMACEUTICAL & MEDICINAL CHEMISTRY
Time: 3 hours Maximum Marks: 75
PART- A 5x 5 =25 Marks

Answer any FIVE of the following questions. Each carries FIVE marks.
$o0 TS DB DL VB VL DITETHBW D). DB TS DL BPE) L.

1. Define pharmacy and pharmacology.
T 20BALW YTV DIV ABLDOA.

2. Define pharmacophore and give two examples.
@”d&%ﬁ D650 DG, Botk EE3TGradI)

3. Write the clinical, generic and trade names of paracetamol.
FTDRA0S BE) VLS, BHOS HBOKL TG TP FPOKVAW.

4. Describe the types of administration of drugs.
TR DDDE Aog), DG GSTOKO HYodOAD.

5. Write about the therapeutic activity of chloroquine.
E8SD avg), TG oIS (A0y FFAKIW.

6. Define hypnotics and antipyretics.
) 98y 208030 €50E3TEE LR BDOTVRAW.

7. What are known as pharmacodynamic drugs?
FOLERHE THTeD 0 HIDoRE?

8. Wsrite notes on retro virus.
3¢’ DOD A0y gy FAVIW.

PART-B 5x 10 =50 Marks
Answer ALL the questions. Each carries TEN marks.

O DF) VD DATETIBH AW VB TS DY Arc)ew.

9. a) Give a detailed account on pharmacodynamics and pharmacokinetics.
FOEEIMDEY 0005 ) ETIBE (170 D2PVBVT BeyH0.
(OR)
b) Explain the following terms with suitable examples.

i) Metabolites ii) Anti-metabolites
&1 S08 DTV BHD ETTERVSE DDBoTED.

) 00GEy 1) esodd 2005 TSy
10. a) How drugs are classified according to their structure?

LA T :)U*’&sam e3TPGOTT DD béééob&)&é;’)?
(OR)



b) Discuss the classification of drugs based on therapeutic activity.
TG $OIPIOS BTG BARTO HEEBLR0 (170 5001,

14. a) Write about the synthesis of chloroquin.
EHAD g, DOFREP DTPOI0VD FO0IW.
(OR)
b) Write about the synthesis and therapeutic activity of paracetamol.
FPTRRBES GI0E), VOFIEd SOOI o3RS (A0 GrakB.

12. a) Write about the synthesis of solbutamol.
FrSengrare ) VOFAFT DEO[VRD FOk0HD.

(OR)
b) Describe the synthesis of any one diuretic.
B 208 EOINBBE GV, WVOFRET DLV HPOLVAW.

13. a) What do you know about CD-4 and CD-8 cells?
CD-4 208030 CD-8 sro 600y g1 I 3daswn?

(OR)
b) What are the drugs available for prevention of AIDS? Give their structures.
Qooocib K0 DardotiIL (0 THTPTD? o8 QT FP BLYD.



SYLLABUS FOR VI SEMESTER
CHEMISTRY LABORATORY COURSE - VIII-A-1/ VIII-B-1/ VI111-C-1

No. of h/w : 2
50 Marks

1. Preparation of Aspirin

2. Preparation of Paracetamol

3. Preparation of Acetanilide

4. Preparation of Barbituric Acid

5. Preparation of Phenylazo p-naphthol



CHEMISTRY LABORATORY COURSE - VIII-A-1/ VI1II-B-1/ VI1II-C-1
(at the end of semester VI)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks

i) Procedure . 20 Marks
i) Equation : 5 Marks
iii) M.P. : 5 Marks

iv) Report of yield : 5 Marks



SYLLABUS FOR VI SEMESTER
CHEMISTRY LABORATORY COURSE - VIII-A-2/ VIII-B-2/ VI111-C-2

No. of h/w : 2
50 Marks

1. Electrochemistry:

Determination of redox potential of Fe?*/ Fe** by potentiometric titration of ferrous
ammonium sulphate vs. potassium dichromate.

2. pH metry:
1) Preparation of phosphate buffer solutions.

i) pH metric titration of weak acid, acetic acid with strong base, NaOH and calculation
of dissociation constant.

3. Colorimetry:

)} Verification of Beer-Lambert law for KMnO4 and determination of concentration of
the given solution.

i) Verification of Beer-Lambert law for K.Cr.O7 and determination of concentration of
the given solution.



CHEMISTRY LABORATORY COURSE - VIII-A-2/ VI11I-B-2/ VI1II-C-2
(at the end of semester VI)

Max. Marks: 50 Time: 3 hrs.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce - 5 Marks
For Practical - 35 Marks

Splitting of Practical Marks

i) Procedure in first 10 min. : 5 Marks
i) Formula with units : 5 Marks
iii) Neat tabulation & correct calculation  : 5 Marks

Error <10% : 20 Marks
Error 10-15% : 15 Marks

Error >15% : 10 Marks (Minimum Marks)



SYLLABUS FOR VI SEMESTER
CHEMISTRY LABORATORY COURSE - VIII-A-3/ VIII-B-3/ VI111-C-3

50 Marks (2 h/w)

PROJECT WORK


legal section
Typewriter

legal section
Typewriter

legal section
Typewriter
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