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PROPOSED SCHEME FOR CHOICE BASED CREDIT SYSTEM IN

B.Sc. CHEMISTRY

(Effective from the academic year 2025 — 2026 onwards)

FIRST YEAR-SEMESTER 1

CODE COURSE TITLE COURSE HPW CREDITS
TYPE
BS 101 | Major — 1: Chemistry — I DSC-1A 4T+2P=6 4+1=5
Laboratory Course — I
( Quantitative Analysis — Titrations )
BS 102 | Major -2 DSC-2A 4T+2P=6 4+1=5
BS 103 | Minor DSC-3A 4T+2P=6 4+1=5
BS 104 | English AEC-1A 5 5
BS 105 | Second Language AEC-2A 5 5
TOTAL CREDITS 28 25
FIRST YEAR-SEMESTER 11
BS 201 | Major — 1: Chemistry — IT DSC-1B 4T+2P=6 4+1=5
Laboratory Course - I
(Qualitative Analysis - Semi Micro Analysis of
MiXtureé)m;
BS 202 | Major -2 DSC-2B 4T+2P=6 4+1=5
‘BS 203 | Minor DSC-3B 4T+2P=6 4+1=5
BS 204 | English AEC-1B 5 5
BS 205 | Second Language AEC-2B 5 5
TOTAL CREDITS 28 25
SECOND YEAR-SEMESTER I
CODE COURSE TITLE COURSE HPW CREDITS
TYPE
BS 301 | Major — 1: Chemistry — II1 DSC-1C 4T+2P=6 4+1 =5
Laboratory Course - III
(Synthesis of Organic compounds )
BS 302 | Major -2 DSC-2C 4T+2P =6 4+1=15
BS 303 | Minor DSC-3C 4T+2P =6 4+1=75
BS 304 [ English AEC-1C 5 5
BS 305 | Second Language AEC-2C 5 5
TOTAL CREDITS 28 25
SECOND YEAR-SEMESTER IV
BS 401 | Major — 1: Chemistry — IV DSC-1D 4T+2P=6 4+1=5
Laboratory Course - IV
(Qualitative Analysis of Organic Compounds)
BS 402 | Major -2 DSC-2D 4T+2P =6 4+1=15
BS 403 | Minor DSC-3D 4T+2P =6 4+1=5
BS 404 | English AEC-1D 5 5
BS 405 | Second Language AEC-2D 5 5
TOTAL CREDITS 28 25

H




THIRD YEAR-SEMESTERYV

CODE COURSE TITLE | COURSE HPW CREDITS
TYPE
BS 501 | Major — 1: Chemistry — V A/B DSC-1E 4T+2P=6 4+1=35
A. Spectroscopy and Chromatography
(Or)
B. Metallurgy, Dyes, Batteries and Nanomaterials
Laboratory Course — V
(Experiments in Physical Chemistry)
BS 502 | Major -2 | DSC-2E 4T+2P =6 4+1=75
BS 503 | MDC: Foundations of Chemistry — Concepts and | MDC-1 4 4
Applications
BS 504 | Skill Enhancement Course — 1: Rules in Chemistry | SEC-1 2 2
Laboratory and Lab Reagents V
| BS 505 | Skill Enhancement Course — 2: Effects of pollution & | SEC-2 2 2
control of water Pollution, Drinking Water
Treatment and Soil Analysis
BS 506 | Value Added Course - 1 VAC-1 3 3
TOTAL CREDITS 23 21
THIRD YEAR-SEMESTER V1
BS 601 | Major—1: Chemistry — VI A/B DSC-1F | 4T+2P=6 4+1=5
A. Medicinal Chemistry
(Or)
B. Agricultural and Fuel Chemistry
Laboratory Course - VI
(Experiments in Physical Chemistry)
BS 602 | Major — 2 (A/B) DSC-2F 4T+2P =6 4+1=5
BS 603 | Skill Enhancement Course — 3: Materials and their | SEC-3 2 2
Applications
BS 604 | Skill Enhancement Course —4: Chemistry of Cosmetics | SEC-4 2 2
and Food Processing
BS 605 | Value Added Course - 2 VAC-2 3 3
BS 606 | Internship/ Project Work 4 4
TOTAL CREDITS 23 21
GRAND TOTAL 142




Credits under Non-CGPA

(Community Engagement & Service)

[om—y

NSS/NCC/Sports/Extracurricular

Up to 6 Credits (2 in each year)

IKS

Up to 4 (2 in each, after I & II years)

Major — 1 30
Major — 2 30
Minor 20
AEC (Ability Enhancement Course) — English 20
Second Language 20
MDC (Multi-Disciplinary Course) 4
SEC (Skill Enhancement Course) 8
VAC (Value Added Course) 6
Project 4
Total 142




B.Sc. I YEAR CHEMISTRY

SEMESTER WISE SYLLABUS
SEMESTER I
Paper - 1
Chemistry -1
Unit-I (Inorganic Chemistry) 15h (1 h/week)
S1-I-1: Chemistry of P-Block Elements 15h

Structure and bonding in diborane (B2Hs), Boron nitrogen compounds ( BsN3Hs and BN), Lewis
acid nature of BXs.

Carbides- Classification -ionic, covalent, interstitial-Structures and reactivity. Industrial
applications. Silicones-Classification-straight chain, cyclic and cross-linked and applications.
Nitrides-Classification -ionic, covalent and interstitial- Reactivity — hydrolysis.

Oxides and Oxyacids: Definition and Types of oxides (a) Nommal- acidic, basic amphoteric
and neutral (b) Mixed oxide (c) sub oxide (d) peroxide (¢) superoxide. Structure of oxides and
oxyacids of B, C, N, P, S and Cl - reactivity, thermal stability, hydrolysis.

Interhalogens- Classification- general preparation- structures of AB, ABs, ABsand AB7 type and
reactivity.

Poly halide: Definition and structure of ICly", ICl4 and I5™.

Pseudohalogens: Comparison with halogens.

Structure, bonding and reactivity of Xenon Compounds-Oxides, Halides and Oxy-halides.

Unit - II (Organic Chemistry) 15h (1 h/week)

S1-0O-1: Structural Theory in Organic Chemistry 5h
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 - Mesomeric effect, application to (a) acidity of phenol.
(b) acidity of carboxylic acids and basicity of anilines. Stability of carbo cations, carbanions and free
radicals. Hyper conjugation and its application to stability of carbonium ions, free radicals and
alkenes.

S1-0-2: Acyclic Hydrocarbons 5h
Alkanes- Methods of preparation: Preparation of Alkanes from Grignard reagent. Chemical
reactivity- inert nature, free radical substitution, Halogenation example.

Alkenes - Preparation of alkenes (with mechanism) (a) by dehydration of alcohols
(b) dehydrohalogenation of alkyl halides (c) by dehalogenation of 1,2 dihalides, Zaitsev’s rule.
Properties: Anti-addition of halogen and its mechanism. Addition of HX, Markovnikov’s rule,
addition of H,O, HOX with mechanism and addition of HBr in the presence of peroxide (anti—
Markovnikov’s addition). Oxidation (cis—additions) hydroxylation by KMnQOas, OsOs, anti-addition-
peracids (via epoxidation), ozonolysis — location of double bond.



Alkynes— Preparation by dehydrohalogenation of vicinal dihalides, dehalogenation of tetrahalides.
Physical Properties: Chemical reactivity — electrophilic addition of X,, HX, H>O (tautomerism),
Oxidation (formation of enediol) and reduction (catalytic hydrogenation).

S1-0-3: Aromatic Hydrocarbons Sh
Introduction to aromaticity: Huckel’s rule — Benzene, Naphthalene and Anthracene. Reactions -
General mechanism of electrophilic substitution, mechanism of nitration, sulphonation and
halogenation, Friedel Crafts alkylation and acylation. Orientation of aromatic substitution - Definition
of ortho, para and meta directing groups. Ring activating and deactivating groups with examples.
Orientation - (i) activating groups: Amino, methoxy and alkyl groups. (ii) Deactivating groups - nitro,
nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — ITI (Physical Chemistry) 15h (1h/week)

S1-P-1: Elementary quantum mechanics 3h
Limitations of classical mechanics and Origin of quantum mechanics-Black body radiation, Rayleigh
Jeans law; Planck’s radiation law, photoelectric effect, Compton effect, de Broglie’s hypothesis.
Heisenberg’s uncestainty principle. Schrodinger wave equation (derivation not required) —
significance of y and y2.

S1-P-2: Chemical Kinetics 8h
Introduction to chemical kinetics, rate of reaction, rate laws and rate constant. Molecularity and Order
of a reaction. Factors influencing the reaction rates. First order reaction, derivation of equation for
rate constant. Characteristics of first order reaction. Units for rate constant. Half- life period, graph
of first order reaction, Example - Decomposition of H,0,. Problems. Pseudo first order reaction,
Hydrolysis of methyl acetate, inversion of cane sugar, problems. Second order reaction,
derivation of expression for second order rate constant, example-Saponification of ester.
Characteristics of second order reaction, units for rate constants, half- life period and second order
plots. Problems. Methods for determining the order of a reaction. Arrhenius equation — activation
energy -problems.

S1-P-3: Photochemistry 4h
Introduction to photochemistry — differences between dark and photo reactions. Laws of
photochemistry; Quantum Yield — problems; Examples of photo chemical reactions with different
quantum yields. Photo chemical combinations of H,~Cl, and H,-Br, reactions. Abnormal quantum
yield — high and low-examples with reasons. Singlet and triplet states. Jablonski diagram — non-
radiative processes — Internal conversion and Intersystem crossing; radiative processes- Fluorescence
and phosphorescence.
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Unit - IV (General Chemistry) 15h (1h/week)

S1-G-1. General Principles of Inorganic quantitative Analysis: Sh
Volumetric Analysis: Introduction, standard solutions, indicators, end point, titration curves, Types
of titrations: i) neutralization titration- principle, theory of acid base indicators, titration curves and
selection of indicators- strong acid - strong base, strong acid ~weak base, weak acid- strong base and
weak acid —weak base. Theory of redox titrations — internal (KMnOQy) and external indicators — use of
diphenylamine and ferroin indicators. Theory of complexometric titrations — use of EBT, Murexide
and Fast sulphone black indicators. Role of pH in complexometric titrations. Precipitation titrations —
theory of adsorption indicators.

S1-G-2. Isomerism Sh
Isomerism: Definition of isomers. Classification of isomers: Constitutional and Stercoisomers -
definition and examples. Constitutional isomers: chain, functional and positional isomers.
Stereoisomers: enantiomers and diastereomers — definitions and examples. Representation of
stereoisomers — Wedge, Fischer, Sawhorse, Newmann projection formulae.

Conformational analysis: Classification of stereoisomers based on energy. Definition and examples
Conformational and configurational isomers. Conformational analysis of ethane, n- butane, 1,2-
dichloroethane, 2-chloroethanol. Cis-trans isomerism: E-Z-Nomenclature.

S1-G-3 Colloids & Surface Chemistry Sh
Colloids: Definition of colloids-classification of collo1ds-examples Solid in liquid (sol)-Preparation,
kinetic and electrical properties, stability and protection of colloids - Hardy-Schulze rule and Gold
number. Liquid in liquid (emulsion)-types of emulsions and emulsifier. Liquid in solid (gel)-types and
properties. Applications of colloids.

Adsorption: Types of adsorptions; Factors influencing adsorption; Freundlich adsorptlon isotherm
and Langmuir adsorption isotherm. Applications.

References
General reference: B.Sc I Year Chemistry : Semester I, Telugu Academy publication, Hyd.

Unit- 1

. Puri, B. R, Sharma, L. R, & Kalia, M. S. (1996). Principles of inorganic chemistry. Vishal

Publications.

. Lee, J. D. (1981). Concise inorganic chemistry (3™ ed.). Oxford University Press.

. Cotton, F. A., Wilkinson, G., & Gaus, P. L. (2001). Basic inorganic chemistry (3" ed.). Wiley.

. Huheey, J. E., Keiter, E. A., & Keiter, R. L. (1993). Inorganic chemistry: Principles of structure and
reactivity (4" ed.). Harper Collins College Publishers.

. Greenwood, N. N., & Earnshaw, A. (1989). Chemistry of the elements. Pergamon Press.

Shriver, D. F., & Atkins, P. W. (1999). Inorganic chemistry (3™ ed.). Oxford University Press.
Gopalan, R. (2009). Textbook of inorganic chemistry. Universities Press.
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Unit- 11

. Morrison, R. T., & Boyd, R. N. (2011). Organic chemistry. Pearson Education (Prentice Hall).
. Solomons, T. W. G., & Fryhle, C. B. (2016). Organic chemistry. Wiley (John Wiley & Sons).
. Bruice, P. Y. (2017). Organic chemistry. Pearson Education.

. Wade, L. G, Jr. (2013). Organic chemistry. Pearson Education.

Jones, M., Jr. (2010). Organic chemistry. W. W. Norton & Company.

. McMurry, J. (2015). Organic chemistry. Cengage Leamning (Brooks/Cole).
. Soni, P. L., & Soni, H. M. (2012). Organic chemistry. Sultan Chand & Sons.

Ghosh, S. K. (2009). General organic chemistry. Bharati Bhawan Publishers.

. Pillai, C. N. (2008). Organic chemistry. Universities Press (India) Pvt. Ltd.

Unit III

. Puni, B. R, Sharma, L. R., & Pathania, M. S. (2013). Principles of physical chemistry (46™ ed.).

Vishal Publishing Company.

. Raj, G. (2009). Advanced physical chemistry (35" ed.). Goel Publishing House.

. Lewis, G., & Glasstone, S. (1966). Elements of physical chemistry. Macmillan.

. Atkins, P. W. (2001). Physical chemistry (7% ed.). Oxford University Press.

. Kapoor, K. L. (1994). A textbook of physical chemistry (Vols. 4 & 5). Macmillan India Ltd.

Laidler, K. J. (1987). Chemical kinetics (3" ed.). McGraw Hill.

. Rajaraman, J., & Kuriacose, J. (1993). Kinetics and mechanism of chemical transformations.

Macmillan-Iadia. -+

. Turro, N. J. (1978). Molecular photochemistry. W. A. Benjamin, Inc.
. Rohatgi-Mukherjee, K. K. (1978). Fundamentals of photochemistry. Wiley Eastern.

Dogra, S. K., & Dogra, S. (1996). Physical chemistry through problems (4™ ed.). New Age
Intemational.

Kalidas, C., & Sangaranarayanan, M. V. (2019). Physical chemistry: Problems and solutions.
Universities Press.

Unit IV

Jeffery, G. H., Bassett, J., Mendham, J., & Denney, R. C. (1999). Vogel’s textbook of quantitative
chemical analysis (5™ ed.). Addison Wesley Longman Inc.

Day, R. A., & Underwood, A. L. (2004). Quantitative analysis (6™ ed.). Prentice Hall of India.

Svehla, G. (1996). Vogel’s qualitative inorganic analysis (7% ed.). Prentice Hall.

Morrison, R. T., & Boyd, R. N. (2011). Organic chemistry. Pearson Education.

Solomons, T. W. G., & Fryhle, C. B. (2016). Organic chemistry. Wiley.

Bruice, P. Y. (2017). Organic chemistry. Pearson Education.

Soni, P. L. (2012). Textbook of organic chemistry. Sultan Chand & Sons.

Levine, I. N. (2009). Physical chemistry (6 ed.). McGraw Hill.

Kapoor, K. L. (1994). A textbook of physical chemistry (Vols. 4 & 5). Macmillan India Ltd.

. Atkins, P, & de Paula, J. (2010). Atkins’ physical chemistry (9" ed.). Oxford University Press.
-McQuarrie, D. A., & Simon, J. D. (1997). Physical chemistry: A molecular approach. Viva Books

Pvt. Ltd.
Satake, M., Hayashi, Y., Mido, Y., Igbal, S. A, & Sethi, M. S. (2014). Colloidal and surface
chemistry. Discovery Publishing Pvt. Ltd.



BV RN -

(S T (& T

Laboratory Course-1 30h (2h / week)

Paper-1: Quantitative Analysis

Acid-Base Titrations

. Estimation of Carbonate in Washing Soda.

. Estimation of Bicarbonate in Baking Soda.

. Estimation of Carbonate and Bicarbonate in the Mixture.
. Estimation of Alkali content in Antacid using HCI.

Redox Titrations

. Determination of Fe(II) using K2Cr207
. Determination of Fe(II) using KMnQ4 with sodium oxalate as primary standard.
. Determination of Cu(II) using Na»S203 with K>Cr207 as primary standard

Complexometric Titrations

. Estimation of Mg?* by EDTA
. Estimation of Cu?* by EDTA

References

. Jeffery, G. H., Bassett, J., Mendham, J., & Denney, R. C. (1999). Vogel’s textbook of quantitative

chemical analysis (5" ed.). Addison Wesley Longman Inc.

. Vogel, A. I. Vogel’s Textbook of Quantitative Chemical Analysis, 6™ Edition, Pearson Education,

2000. ISBN: 9780582226289

. Giri, A. N. (2010). A textbook of practical chemistry. Himalaya Publishing House.
. O.P. Pandey, D.N. Bajpai, & S. Giri. (2020). Practical chemistry. 10% Revised Edition, S. Chand

Publishing. ISBN: 9789352535859

. Gopalan, R., Subramanian, P. S., & Raghavan, K. (2004). Elements of analytical chemistry. Sultan

Chand & Sons.

. Gopalan, R., Venkappayya, D., and Nagarajan, S. (2012). Textbook of Inorganic Chemistry (Lab

Manual), 3" Edition, Universities Press, Hyderabad, ISBN: 9788173718204

. Ahluwalia, V. K., and Sunita Dhingra, (2005). A Laboratory Manual of Organic and Inorganic

Chemistry, 1* Edition, University Press, Hyderabad, ISBN: 9788173715623



B.Sc I YEAR CHEMISTRY

SEMESTER WISE SYLLABUS
SEMESTER II
Paper — 11
Chemistry —I1
Unit-I (Inorganic Chemistry) 15h (1h/week)
S2-I-1 Chemistry of d-block elements Th

Characteristics of d-block elements with special reference to electronic configuration, variable
oxidation states, color properties, d-d spectral transitions, ability to form complexes, magnetic
properties, calculation of magnetic moment-spin only formula & catalytic properties. Comparative
treatment of second and third transition series with their 3d analogues.

S2-1-2: Chemistry of f-block elements 8h
Chemistry of Lanthanides: Position in periodic table, electronic structure, oxidation state, ionic
and atomic radii/ionic radii- lanthanide contraction- cause and consequences, anomalous behavior
of post lanthanides-complexation-type of donor ligands preferred. Magnetic properties-
paramagnetism, color and spectra, f-f transitions-occurrence and separation-ion exchange method,
solvent extraction.

Chemistry of actinides: General features-clectronic configuration, oxidation state, actinide
contraction, color and complex formation. Comparison with lanthanides.

Unit - IT (Organic Chemistry) 15h (1h/week)

S2-O-1: Halogen compounds 4h
Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl,. Chemical reactivity - reduction,
formation of RMgX, Nucleophilic substitution reactions — classification into Sn' and Sx2.
Mechanism and energy profile diagrams of Sn! and Sn? reactions. Stereochemistry of Sx? (Walden
Inversion) 2-bromobutane, Sx! (Racemization) 1- bromo-1-phenylpropane.

S2-0-2: Hydroxy compounds and ethers 5h
Alcohols: Preparation: 1°, 2° and 3° alcohols using Grignard reagent, Reduction of Carbonyl
compounds, carboxylic acids and esters. Physical properties: H-bonding, Boiling point and
Solubility. Reactions with Sodium, HX/ZnCl, (Lucas reagent), oxidation with conc. HNO3 and
Oppenauer oxidation (Mechanism).

Phenols: Preparation: (i) from diazonium salts of anilines and (ii) from benzene sulphonic acids.
Properties: Acidic nature, formation of phenoxide and reaction with R-X, electrophilic substitution;
halogenations, Riemer Tiemann reaction (Mechanism), Gattermann-Koch reaction, Schotten-
Baumann reaction.

Ethers: Nomenclature, preparation by Williamson synthesis. Chemical properties — inert nature,
action of conc. H2SOy4.



S2-0-3 Carbonyl compounds ; 6h
Preparation of aldehydes & ketones from acid chlorides, nitriles and carboxylic acids. Special
methods of preparing aromatic aldehydes and ketones by Oxidation of arenes. Physical properties
— absence of Hydrogen bonding. Reactivity of the carbonyl groups in aldehydes and ketones.
Chemical reactivity: Addition of (a) NaHSOs (b) HCN (c) RMgX (d) 2,4-DNP (Schiff base).
Addition of H,0 to form hydrate, addition of alcohols - hemi acetal and acetal formation.
Cannizzaro reaction. Oxidation reactions — KMnO4 oxidation, reduction — catalytic hydrogenation,
mechanism of Clemmensen reduction, Meerwein-Ponndorf-Verley reduction.

Unit - ITI (Physical Chemistry) 15h (1h/week)

S2-P-1: Electrochemistry 15h
Revision of conductance, specific conductance, equivalent conductance and factors influencing
conductance of electrolytes. Ionic mobility, definition and significance of transport number.
Kohlrausch’s law — its applications: determination of degree of dissociation and acid dissociation
constant (K.) of weak acids, solubility product determination and conductometric titrations.
Ostwald’s dilution law - its uses and limitations. Debye- Hiickel -Onsager’s equation for
strong electrolytes (elementary treatment only).

Types of electrodes with examples - Types of reversible electrodes - the gas electrode, metal-
metal ion, metal-insoluble salt, redox electrodes and ion-selective electrode. Reversible and
irreversible cells; Nemnst equation — EMF of a cell; representation of a cell-problems; electrode
potentials-electrochemical series and its significance. Determination of pH — using quinhydrone and
glass electrodes. Potentiometric titrations.

Unit — IV (General Chemistry) 15h (1h/week)

S2-G-1: Chemical Bonding 5h
Molecular orbital theory: Shapes and sign convention of atomic orbitals. Modes of bonds. Criteria
for orbital overlap. LCAO concept. © and o overlapping. Concept of Types of molecular orbitals:
bonding, antibonding and non-bonding. MOED of homonuclear diatomic molecules - Hz, N2, O,
03,0%™, F, (unhybridized diagrams only) and heteronuclear diatomics - CO, CN’, NO, NO* and
HF, their bond order, stability and magnetic properties.

S2-G-2: Sterecisomerism 5h
Optical activity: Definition, wave nature of light, plane polarized light, optical rotation and
specific rotation, chiral centers. Chiral molecules: definition and criteria - absence of plane,

center and Sn axis of symmetry — asymmetric and dissymmetric molecules. Examples of
asymmetric molecules (Glyceraldehyde, Lactic acid, Alanine) and dissymmetric molecules (trans-
1,2-dichlorocyclopropane). Molecules with constitutionally symmetrical chiral carbons (Tartaric
acid) Molecules with constitutionally unsymmetrical chiral carbons (2,3dibromopentane). D, L
configuration — examples. R, S — configuration: Cahn-Ingold-Prelog (CIP) rules.
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$2-G-3: Colligative Properties Sh

Definition of colligative properties- relative lowering of vapour pressure-Raoult’s law; Osmotic
pressure; elevation of boiling point and depression of freezing point; thermodynamic relation
between molecular weight and colligative property (derivations not required) -Problems.

References

General reference: B.Sc. I Year Chemistry : Semester II, Telugu Academy publication, Hyd.
Unit I

. Puni, B. R, Sharma, L. R., & Kalia, M. S. (1996). Principles of inorganic chemistry. Vishal

Publications.

. Lee, J. D. (1981). Concise inorganic chemistry (3™ ed.). Oxford University Press.

. Cotton, F. A., Wilkinson, G., & Gaus, P. L. (2001). Basic inorganic chemistry (3" ed.). Wiley.

. Greenwood, N. N., & Earnshaw, A. (1989). Chemistry of the elements. Pergamon Press.

. Shriver, D. F., & Atkins, P. W. (1999). Inorganic chemistry (3™ ed.). Oxford University Press.

. Huheey, J. E., Keiter, E. A., & Keiter, R. L. (1993). Inorganic chemistry: Principles of structure

and reactivity (4™ ed.). Harper Collins College Publishers.

. Gopalan, R. (2009). Textbook of inorganic chemistry. Universities Press.

Unit IT

Morrison, R. T., & Boyd, R. N. (2011). Organic chemistry. Pearson Education (Prentice Hall).
Solomons, T. W G., & Fryhle, C. B. (2016). Organic chemistry. Wiley (John Wiley & Sons).
Bruice, P. Y. (2017) Organic chemistry. Pearson Education.

Wade, L. G., Jr. (2013). Organic chemistry. Pearson Education.

Jones, M., Jr. (2010). Organic chemistry. W. W. Norton & Company.

McMurry, J. (2015). Organic chemistry. Cengage Learing (Brooks/Cole).

Soni, P. L., & Soni, H. M. (2012). Organic chemistry. Sultan Chand & Sons.

Ghosh, S. K. (2009). General organic chemistry. Bharati Bhawan Publishers.

Pillai, C. N. (2008). Organic chemistry. Universities Press (India) Pvt. Ltd.

Unit III

. Glasstone, S., & Lewis, D. (1966). Elements of physical chemistry. Macmillan.
. Maron, S. H., & Lando, J. B. (1966). Fundamentals of physical chemistry. Macmillan Limited.
. Puri, B. R, Sharma, L. R., & Pathania, M. S. (2013). Principles of physical chemistry (46 ed.).

Vishal Publishing Company.

. Atkins, P. W. (2001). Physical chemistry (7 ed.). Oxford University Press.

. Kapoor, K. L. (2004). Physical chemistry (Vols. 3 & 5). Macmillan Publishers.

. Sharma, K. K., & Sharma, L. K. (2012). A textbook of physical chemistry (5* ed.). Vikas Pub.

. Dogra, S. K., & Dogra, S. (1996). Physical chemistry through problems (4" ed.). New Age Int.

. Sangaranarayanan, M. V. & Mahadevan, V. (2011).Text Book of Physical chemistry. Univ. Press.

Unit IV

. Day, R. A., & Underwood, A. L. (2004). Quantitative analysis (6" ed.). Prentice Hall of India.

. Atkins, P. W. (2001). Physical chemistry (7" ed.). Oxford University Press.

. Kapoor, K. L. (2004). Physical chemistry (Vols. 3 & 5). Macmillan Publishers.

. Puri, B. R, Sharma, L. R., & Pathania, M. S. (2013). Principles of physical chemistry (46™ ed.)

Vishal Publishing Company.
Raj, G. (2009). Advanced physical chemistry (35" ed.). Goel Publishing House.



Laboratory Course-11 30h (2h / week)

Paper II - Qualitative Analysis - Semi micro analysis of mixtures
Analysis of two anions (one simple, one interfering) and two cations in the given mixture.

Anions: COs%, SOs* ., S#, CI-, Br, I, CH:COO-, NOs~, PO+, BOs*, SO
Cations: Hg»*, Ag*, Pb?%,

Hg?*, Bi**, Cd*, Cu*, As* / As®, Sb* / Sb>, Sn? / Sn*,

AP, Cr*, Fe**

Mn?, C02+, Niz*, Zn?

Ca?, Ba%, Sr#

Mg?, NH4*

- References

1.
2.

3.

Svehla, G. (1996). Vogel’s qualitative inorganic analysis (7" ed.). Prentice Hall.

Gopalan, R., Subramanian, P. S., & Raghavan, K. (2004). Elements of analytical chemistry.
Sultan Chand & Sons.

Ahluwalia, V. K., and Sunita Dhingra, (2005). A Laboratory Manual of Organic and Inorganic
Chemistry, 1** Edition, University Press, Hyderabad, ISBN: 9788173715623

. Giri, A. N. (2010). A textbook of practical chemistry. Himalaya Publishing House.
. Sharma, R. K. (2013). Experiments and techniques in inorganic chemistry. Krishna Prakashan

Media.

. O.P. Pandey, D.N. Bajpai, & S. Giri. (2020). Practical chemistry. 10" Revised Edition, S. Chand

Publishing. ISBN: 9789352535859.

. Gopalan, R., Venkappayya, D., and Nagarajan, S. (2012). Textbook of Inorganic Chemistry (Lab

Manual), 3% Edition, Universities Press, Hyderabad, ISBN: 9788173718204

. Vogel, A. I. and Svehla, G.Vogel's Textbook of Macro and Semi-Micro Qualitative Inorganic

Analysis, 5% Edition, Longman Group Ltd., 1979. ISBN: 9780582446939
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B.Sc II YEAR CHEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER III
Paper-I11
Chemistry - III

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

S3-I-1: Coordination Compounds-I 10h
Simple inorganic molecules and coordination complexes. Nomenclature — IUPAC rules, 1.
Coordination number, coordination geometries of metal ions, types of ligands. 2. Brief review of
Wemer’s theory, Sidgwick’s electronic interpretation and EAN rule and their limitations.
(Valence bond theory (VBT) - postulates and application to (a) tetrahedral complexes
[Ni(NHz)4]?*, [NiCL]* and [Ni(CO)s] (b) Square planar complexes [Ni(CN)4]%, [Cu(NHz)4>",
[PtCla]* (c) Octahedral complexes [Fe(CN)s]*, [Fe(CN)s]>, [FeFs]*, [Co(NH3)s]**, [CoFe]*"
Limitations of VBT. 3. Isomerism in coordination compounds, stereo isomerism-(a) Geometrical
isomerism in (i) Square planar metal complexes of the type[MA2B:], [MA2BC], [M(AB).],
[MABCD]. (ii) Octahedral metal complexes of the type [MA4B2], [M(AA):B:], [MA3B3] using
suitable examples, (b) Optical isomerism in (Q). tetrahedral complexes [MABCD], (ii). Octahedral
complexes [M(A;\)sz], [M(AA)3] using suitable examples. Structural isomerism: ionization,
linkage, coordination ligand isomerism using suitable examples.

S3-I-2: Metal Carbonyls and related compounds 2h
Metal Carbonyls: Classification, Structural features of Ni(CO)4, Fe(CO)s, Fe2(CO)o, Fes(CO)12
and Cr(CO)s -18 valence electron rule.

S3-I-3: Organometallic Chemistry 3h
Definition, nomenclature and classification of organometallic compounds. Methods of
preparation, properties and.applications of alkyl and aryl compounds of Li & Mg.

Unit - IT (Organic Chemistry) 15h (1h/week)

S3-0-1: Carboxylic acids 6h
Preparation: (a) Hydrolysis of Nitriles, amides and esters. (b) Carbonation of Grignard reagents.
Special methods of preparation of Aromatic Acids - Oxidation of Arenes. Physical properties-
hydrogen bonding, dimeric association, Chemical properties — Reactions involving H, OH and
COOH groups -salt formation, anhydride formation, Acid halide formation, Esterification
(mechanism) & Amide formation. Reduction of acid to the corresponding primary alcohol - via
ester or acid chloride. Amdt — Eistert synthesis, Halogenation by Hell — Volhard - Zelinsky
reaction.
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B.ScI Yr CIIEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER II
Paper — 11
Chemistry — II
Unit-I (Inorganic Chemistry) . : 15 h (1 hr/week)
S2-1-1 p-block Elements -II 7h

Oxides: Types of oxides (@) Normal- acidic, basic amphoteric and neutral (b) Mixed
(¢) sub oxide d) peroxide e) superoxide. Structure of oxides of C,N,P, S and CI - reactivity,
thermal stability, hydrolysis. ,

Oxy acids: Structure and acidic nature of oxyacids of B, C, N,P, S, Cland I. Redox properties
of oxyacids of Nitrogen: HNO, (reaction with FeSO4, KMnOy, K>Cr,0,), HNO; (reaction with -
HaS, Cu), HNOjy (reaction with KBr, Aniline), H,N,0, (reaction with KMnO,). Redox properties
of oxyacids of Phosphorus: H3PO; (reaction with HgCl,), H3POs (reaction with AgNO;, CuS0y) .
Redox properties of oxyacids, of Sulphur: H,SO, (reaction with KMnO,, K.Cr,0,), H,SO, (reaction
with Zn, Fe, Cu), H,S,0; (reaction with Cu, Au), H,SOs (reaction with KI, FeSO,), H,S,04
(reaction with FeSO4, KI). Redox properties of oxy acids of Chlorine.

Interhalogens- Classification- general preparation- structures of AB, AB3, ABsand AB, type and

reactivity.

“ Poly halides- Definition and structure of Cly, IC l: and /5.

Pseudohalogens: Comparision with halogens.

S2-I-2: Chemistry of Zero group elements , 2h
Isolation of noble gases, Structure, bonding and reactivity of Xenon compounds — Oxides,

Halides and Oxy-halides. Clatherate compounds and 'Anomalous behavior of He (1D

S2-1-3: Chemistry of d-block elements . 6h
Charaeteristics of d-block elements with special reference to electronic configuration, variable
valence, ability to form complexes, magnetic properties &catalytic properties. Stability of
various oxidation states and standard reduction potentials. Comparative treatment of second and
third transition series with their 3d analogues. Study of Ti, Cr and Cu traids. Titanium triad —
electronic configuration and reactivity of +3 and +4 states — oxides and halides. Chromium triad
—reactivity of +3 and +6 states. Copper triad — reactivity of +1, +2 and +3 states.

Unit - IT (Organic Chemistry) : 15h(1 hr/week)

§2-0-1: Halogen compounds ‘ 4 hrs

Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl, allyl, vinyl, benzyl.
Chemical reactivity - reduction, formation of RMgX, Nucleophilic substitution reactions —
classification into Syl and Sn2. Mechanism and energy profile diagrams of Sn1 and Sy2

reactions. Stereochemistry of Sy2 (Walden Inversion) 2-bromobutane, Sy1 (Racemisation) 1-



& Unit - IV (General Chemistry) 15h(1 hr/week)

'S1-G-1. General Principles of Inorganic Qualitative Analysis 6h

Anion analysis: Theory of sodium carbonate extract,classification and reactions of anions- C0Z%~,
Cl™, Br~, S0f~, PO}~, BO3~, CH;C00~, NOj. Interfering ions. Cation Analysis: Principles
involved - Solubility product, common ion effect, general discussion for the separation and
identification of group I individual cations (H 93*, Ag*, Pb**) with flow chart and chemical
equations. Principle involved in separation of group II & IV cations. General discussion for the
separation and identification of group II (Hg?*, Pb2*, Bi3*, Cd?*,Sb3+), III (A3*, Fe3t),
IV (Mn?*, Zn?*) individual cations with flow chart and chemical equations. General discussion
for the separation and identification of group V individual cations (Ba?*, Sr?*, Ca?*) with flow
chart and chemical equations. Theory of flame test. Identification of Group VI cations (Mg?*,

NH}).

S1-G-2. Isomerism ) Sh

Isomerism: Definition of isomers. Classification of isomers: Constitutional and Stereoisomers -
definition and examples. Constitutional- isomers: chain, functional -and positional isomers.
Stereoisomers: enantiomers and diastereomers — definitions and examples. Representation of
stereoisomers — Wedge, Fischer projection, Sawhorse, Newmann formulae.

Conformational analysis : Classification of stereoisomers based on energy. Definition and
examples Conformational and configurational isomers. Conformational analysis of ethane, n-
butane, 1,2- dichloroethane,2-chloroethanol .Cyclic compounds: Baeyer’s strain theory,
Conformational analysis of cyclohexane

Cis-trans isomerism: E-Z-Nomenclature

S1-G-3: Solid state Chemistry 4 h

Laws of Crystallography: (i) Law of Constancy of interfacial angles (i) Law of Symmetry-
Symmetry elements in crystals (iii) Law of rationality of indices. Definition of space lattice, unit
cell. Bravais Lattices and Seven Crystal systems (a brief review). X-ray diffraction by crystals;
Derivation of Bragg’s equation. Determination of structure of NaCl, KCI and CsCl (Bragg’s
method and Powder method).

References
General reference: B.Sc I Year Chemistry : Semester I, Telugu Academy publication, Hyd
Unit- I
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Publications 1996.
2. Concise Inorganic Chemistry by J.D. Lee 3rdedn. '
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn
Wiley Publishers 2001. Chem. : QA
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anti addition- peracids (via epoxidation), hydroboration, ozonolysis — location of double bond.
Dienes — Types of dienes, reactions of conjugated dienes — 1,2 and 1,4 addition of HBr to 1,3 —

butadiene and Diels — Alder reaction.

Alkynes— Preparation by dehydrohalogenation of vicinal dihalides, dehalogenation of
tetrahalides. Physical Properties: Chemical reactivity — electrophilic addition of X,, HX, H,0
(tautomerism), Oxidation (formation of enediol, 1,2 diones and carboxylic acids) and reduction
(Metal-ammonia reduction, catalytic hydrogenation).

Aromatic Hydrocarbons 4h
Introduction to aromaticity: Huckel’s rule — Benzene, Naphthalene and Anthracene. Reactions -
General mechanism of electrophilic substitution, mechanism of nitration, sulphonation and
halogenation, 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. Orientation — (i) activating groups: Amino, methoxy and alkyl groups. (i1)
Deactivating groups - nitro, nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — III (Physical Chemistry) _ _ ~ 15h(1 hr/week)

S1-P-1: Atomic structure and elementary quantum mechanics : 3h

Black body radiation, heat capacities of solids, Rayleigh Jeans law, Planck’s radiation law,
photoelectric effect, Limitations of classical mechanics, Compton effect, de Broglie’s hypothesis.
Heisenberg’s uncertainty principle.

S1-P-2: Gaseous State “Sh

Deviation of real gases from ideal behavior. van der Waals equation of state. Critical

phenomenon. PV isotherms of real gases, continuity of state. Andrew’s isotherms of CO». The

van der Waal’s equation and critical state. Derivation of relationship between critical constants

and varr der Waal’s constants. The law of corresponding states, reduced equation of states. Joule

Thomson effect and inversion temperature of a gas. Liquifaction of gases: i) Linde’s method
- based on Joule Thomson effect ii) Claude’s method based on adiabatic expansion of a gas.

S1-P-3: Liquid State and Solutions , . , 4h

Liquid State
Intermolecular forces, structure of liquids (qualitative description). Structural differences

between solids, liquids ‘and gases. Surface tension and its determination using stalagmometer.
Viscosity of a liquid and determination of coefficient of viscosity using Ostwald viscometer.
Effect of temperature on surface tension and coefficient of viscosity of a liquid (qualitative
treatment only). '
Solutions ; 3h
Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems.
Azeotropes: HCI-H,0 and C,H50H - H70 systems. Fractional distillation. Partially miscible
liquids: Phenol — Water, Trimethyl amine — Water and Nicotine — Water systems.

\

g o\ SO
i *d 8 k \,.\v.-‘,x\“,.\d\r‘*r’k{‘.. b \\J"fif",#—
A SN , NS N . cleVE s\ he
7" Qelosfra U2 PV \gejeld 2y
( ¢ )

N\




S2-0-2: Hydroxy co'mpounds and ethers - 6 hrs

Alcohols: Preaparation: 1°, 2° and 3° alcohols using Griganard reagent, Reduction of Carbonyl
compounds, carboxylic acids and esters. Physical properties: H-bonding, Boiling point and
Solubility. Reactions with Sodium, HX/ZnCl, (Lucas reagent), esterification, oxidation with
PCC, alk. KMnOs, acidic dichromates, conc. HNO; and Oppenauer oxidation (Mechanism).

Phenols: Preapartion: (i) from diazonium salts of anilines, (ii) from benzene sulphonic acids and
(iii) Cumene hydroperoxide .

Properties: Acidic nature, formation of phenoxide and reaction with R-X, electrophilic
substitution; halogenations, Riemer Tiemann reaction (Mechanism), Kolbe reaction
(Mechanism), Gattermann-Koch reaction, Azo-coupling reaction, Schotton-Boumann raction,

Houben-Hoesch condensation, .

Ethers : Nomenclature, preparation by (a) Williamson’s synthesis (b) from alkenes by the action
of conc. H,SO4. Physical properties — Absence of Hydrogen bonding, insoluble in water, low
boiling point. Chemical properties — inert nature, action of conc. HSO4 and HL

$2-0-3 Carbonyl compounds _ Sh

Preparation of aldehydes & ketones from acid chloride,1,3-dithianes, nitriles and from carboxylic
acids. Special methods of preparing aromatic aldehydes and ketones by (a) Oxidation of arenes

_(b) Hydrolysis of benzal halides Physical properties — absence of Hydrogen bonding. Reactivity

of the carbonyl groups in aldehydes and ketones. Chemical reactivity: Addition of (a) NaHSO;
(b) HCN (c) RMgX (d) NH; (e) RNH, (f) NH,OH (g) PhNHNH; (h) 2,4-DNP (Schiff bases).
Addition of H,O to form hydrate , chloral hydrate (stable), addition of alcohols - hemi acetal and
acetal formation. Cannizaro reaction. Oxidation reactions — KMnO,4 oxidation and auto
oxidation, reduction — catalytic hydrogenation, mechanism of Clemmenson’s reduction, Wolf-
kishner reduction, Meerwein Pondoff Verly reduction. Reduction with LAH, NaBHa.

Unit - IIT (Physical Chemistry) 15h(1 hr/week)
S2-P-1: Electrochemistry 15h
Electrical transport — conduction in metals and in electrolyte solutions, specific

conductance and equivalent conductance, measurement of equivalent conductance, variation of
specific and equivalent conductance with dilution. Migration of ions and Kholrausch’s law,
Arrhenius theory of electrolyte dissociation and its limitations, weak and strong electrolytes,

_Ostwald’s dilution law - its uses and limitations. Debye-Huckel-Onsagar’s equation for

strong electrolytes (elementary treatment only). Transport number, definition and determination
by Hittorf’s method for attackable electrodes. Applications . of conductivity measurements:
Determination of degree of dissociation, determination of Ka of acids, determination of
solubility product of a sparingly soluble salt, conductometric titrations. '

Electrolytic and Galvanic cells — reversible and irreversible cells, conventional representation of

electrochemical cells. Electro motive force (EMF) of a cell and its measurement. Computation of
EMF. Types of reversible electrodes- the gas electrode, metal-metal ion, metal-insoluble .
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salt and redox electrodes. Electrode reactions, Nernst equation, cell EMF and Singlc
electrode potential, Standard Hydrogen electrode — reference electrodes (calomel electrode)
— standard electrode potential, sign conventions, electrochemical series and its significance.
Applications of EMF measurements. Calculation of thermodynamic quantities of cell
reactions (Gibbs free -energy G, Helmholtz free energy and Equilibrium constant K).
Determination of pH using hydrogen electrode, glass electrode and quinhydrone electrode.
Solubility product of AgCl. Potentiometric titrations.

Unit — IV (General Chemistry) _ 15 h (1 hr/week)

S2-G-1: Theory of Quantitative Analysis " 6 hours
Volumetric Analysis: Introduction, standard solutions, indicators, end point, titration curves,

Types of titrations: i) neutralization titration- principle, theory of acid base indicators, titration

curves and selection of indicators- strong acid - strong base, strong acid —weak base, weak acid-

strong base and weak acid —weak base. Theory of redox titrations - internal(KMnO4) and .
external indicators — use of diphenylamine and ferroin indicators. Theory of complexometric

titrations — use of EBT, Murexide and Fast sulphone black indicators. Role of pH in

complexometric titrations. Precipitation titrations — theory of adsorption indicators.

Gravimetric analysis- Introduction, nucleation, precipitation, growth of precipitate, filtration

and washing, drying and incineration of precipitate, coprecipitation and post precipitation.

Determination of Ni**

S2-G-2: Stereoisomerism 5h

Optical activity: Definition, wave nature of light, plane polarised light, optical rotation and
specific rotation, chiral centers. Chiral molecules: definition and criteria - absence of plane,
center and S, axis of symmetry — asymmetric and dissymmetric molecules. Examples of
asymmetric molecules (Glyceraldehyde, Lactic acid, Alanine) and disymmetric molecules (trans-
1,2-dichlorocyclopropane). Molecules with constitutionally symmetrical chiral carbons (Tartaric
acid) Molecules with constitutionally unsymmetrical chiral carbons (2,3dibromopentane). D, L -
configuration — examples. R, S — configuration: Cahn-Ingold-Prelog rules, examples for

asymmetric and disymmetric molecules.

S2-G-3: Dilute Solutions & Colligative Properties . 4 h

Dilute Solutions, Colligative Properties, Raoult’s law, relative lowering of vapour pressure,
molecular weight determination. Osmosis - laws of osmotic pressure, its measurement,
determination of molecular weight from osmotic pressure. 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. ®
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References
General reference: B.Sc I Year Chemistry : Semester II, Telugu Academy publication, Hyd

“Unit I
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Publications1996.

2. Concise Inorganic Chemistry by J.D. Lee 3rdedn.
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn
Wiley Publishers 2001.
4. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press1989.
5. Inorganic Chemistry by Shriver and Atkins 3rd edn Oxford Press 1999.
6. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,
E.A. Keiter and R.L. Keiter 4 Edn.
7. Textbook of inorganic chemistry by R Gopalan.
Unit II
Organic Chemistry by Morrison and Boyd.
Organic Chemistry by Graham Solomons.
Organic Chemistry by Bruice Yuranis Powla.
Organic Chemistry by L. G. Wade Jr.
Organic Chemistry by M. Jones, Jr
. Organic Chemistry by John McMurry.
. Organic Chemistry by Soni.
. General Organic chemistry by Sachin Kumar Ghosh.
. Organic Chemistry by C N pillai
nit IIT
. Physical chemistry by P W Atkins
. Principles of physical chemistry by Prutton and Marron.
. Text Book of Physical Chemistry by Soni and Dharmahara.
. Text Book of Physical Chemistry by Puri and Sharma
Text Book of Physical Chemistry by K. L. Kapoor
Physical Chemistry through problems by S.K. Dogra.
. Elements of Physical Chemistry by Lewis and Glasstone.
. Material science by Kakani & Kakani '
Unlt IV
1. Vogel’s Text Book of Quantitative Analysis by G.H.Jeffery, J.Bassett, J.Mendham and R.C.
Denney 5t edn Addison Wesley Longman Inc. 1999.
2. Quantitative Analysis by Day and Underwood Prentice Hall (India) VI Edn..
3. Nano: The Essentials by T. Pradeep, McGraw-Hill Education.
4. Chemistry of nanomaterials: Synthesis, Properties and applications by CNR Rao et.al.
5. Nanostructured Materials and Nanotechnology, edited by Hari Singh Nalwa, Academic Press
6. Practical chemistry by V K Ahluwalia, Sunitha Dhingra and AdarshGulati.

Laboratory Course 4Shrs (3 h / week)
Paper II- Quantitative Analysis :

Acid - Base titrations

1. Estimation of Carbonate in Washing Soda.

2. Estimation of Bicarbonate in Baking Soda.

3. Estimation of Carbonate and Blcarbonate in the Mixture.
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B Sc., III YEAR CHEMISTRY
. SEMESTER-VI =
DSC-3F: CHEMISTRY PAPER - VI’
' '(04'Credits) 60 Hrs (04 Hrs/week) - .

UNIT-I: SEPARATIONTECHNIOUES " S S 15 Hrs

Solvent Extraction- Prmcxple Methods of extractxon Batch extractxon contmuous extraction and

counter current extraction. Apphcatxon— Determmatlon of Iron .

Chromatography Classrﬁcatxon of chromatographxc methods, pnncxples of dxfferentlal mlgratxon
adsorption phenomenon, nature of adsorbents sotvent systems. . -

Thin layer Chromatography (TLC) Advantages,.preparanon of plates development of the
chromatogram Detection of the spots, factors effecting R, values and applxcanons s

Paper Chromatography Pnnclple choice of | paper and solvent systems development of chromatogram
— ascending, descending, radial and two dimensional chromatography and applications.

Column Chromatography- Prmc1ple Types of statxonary phases Column packmg — Wet
packing technique, Dry packmg technique. Selection criteria of mobile phase solvents for eluting
polar, non-polar compounds and its appllcatlons ‘

Gas Chromatography Theory and instrumentation (Block dxagram) Types of _stationary
phases and carrier gases (moblle phase).

UNIT-II: DRUGS AND GREEN CHEMISTRY ' , o : V 15 Hrs

a) Drugs: Introduction: Drug, Disease (deﬂmtxon), Hlstoncal evolutlon, Sources-plant, animal .

synthetic, Biotechnology and human gene therapy.

Terminology: Pharmacy, Pharmacology, Pharmacophore Pharmacodynamics, ' Pharmacokinetics
(ADME Receptors-brief treaunent) Metabolites and Anti metabolites. ‘

Nomenclature: Chemical name, Generic nameland trade names with examples

Classification: Classrﬂcanon based on structures and therapeutxc activity with one example each.
Synthesis: Synthesis and therapeutlc acnvxty of the followmg drugs- L-Dopa, Chloroqum Omcprazole
Albuterol and Ciprofloxacin. ' ' :

b) Green Chemistry Introductlon Dcﬁmtlon of green chemistry, need of green cherrustry, basic

principles of green chemistry.. S ‘

Green synthesis: Evaluation of the type of the reaction (i) Reanangements (100% atom economic), (ii)
Addition reaction (100% atom economic), Pericyclic reactions (no by-product)

Selection of solvent: Aqueous phase reactions, Reactions in ionic liquids,' Solid supportcd synthesis and

solvent free  reactions (solid" phase reactions) Green Catalysts: Phase' transfer catalysts (PTC),

Biocatalysts. : o |



UNIT-III: ELECTRO ANALYTICAL METHODS . ST LR 15Hrs
Potentlometry Pnncxple Electrochemxcal cell, Electrodes- (i) Indxcator and (n) Reference electrodes —
"Normal Hydrogen Electrode Qumhydrone Electrode, Saturated Calomel Electrode. Numencal Problems. V
Application of Potentxometry Assay of Sulphamlamlde g

Conductometry: Conductivity Cell,” Specific Conductlvrty, Equxvalent Conductlvrty ‘Numerical
Problems. Applications of Conductometry. Estimation of CI usxng AgNO, Determination of Aspirin

with KOH. e .
Colorimetry: General features of absorption — spectroscopy, transmittance, absorbance, and molar

absorptmty Beer -Lambert s law" and its limitations. Venﬁcanon of Beer’s law. Estimation of iron in
water samples by thlocyanate method. Esnmatlon of (l) Chromlum and (ii) Manganese in steel.
Spectrophotometry. Instruments = Single and Double  beam UV? Visible Spectrophotometers, IR-
Spectrophotometer- - Principle,', Sources of- radiations, - 'Samplin'g', Block diagram = of FT-IR
Spectrophotometer. TN : ' L |
UNIT-IV:MOLECULAR SPECTROSCOPY = - S " 15Hrs

Introduction to electromagnetic radiation, interaction of electromagnetic rations with molecules, various

types of molecular spectra.

Electronic spectroscopy Bondmg and anti-bonding molecular orbitals, -electronic energy levels of
molecules (o, m, n), types of electronic transitions: o-0*, n-c*, n-n*, n-n* with suitable examples
Selection rules, Termmology of chromophore, auxochrome, bathochromlc and hypsochromlc shifts.
Absorptxon of charactenstlcs of chromophones diene, enone and aromatlc chromophores Representation
of UV-Visible spectra. ' ’

Infra red spectroscopy: Energy lcvels of simple harmonic osc1llator molecular vibration spectrum,
selection rules. Determination of force constant Qualitative relation of force constant to bond energies.
Anharmonic motion of real moleculcs and ‘engegy lcvels Modes of vrbranons in polyatomic molecules.
Characteristic absorptlon bands of various functional groups. Fi mger pnnt nature of infrared spectrum.
Proton Magnetic Resonance .Spectroscopy (‘"H-NMR): Principles ‘of. nuclear magnetic resonance,
equivalent and non-equivalent protons position of signals. Chemical shift, NMR splitting of signals —
spin-spin couplmg, representation of proton NMR spectrum — Integratxons 'H NMR spectrum of — ethyl
bromide, acetaldehyde, 1, 1, 2- mbromo ethane ethyl acetate and acetophenone :

Mass Spectrometry Electron- Irnpact Mass: Basic principles, Nitrogen rule, types of ions: Molecular
ion, fragment ion and 1sotopxc ions, representation of mass spectrum, ‘types of peaks (molecular ion,

fragment and isotopic ion peaks). Determmatron of molecular welght, Mass spectrum of ethyl chloride,
ethyl bromide and acetophenone | '
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" LABORATORY COURSE

A e ——

CHEMISTRY LAB PAPER—VI
(Qualltatlve analysrs of Organic Compounds)
- (03 Hrs per week, 01 Credit) 45 Hrs

. Qualitative analysis of Orgamc Compounds _

1. Identification of an orgamc compound through the functional group 'analysis. Determination of melting
point and preparatron of suitable derivatives of the following: Carboxylic acids, Phenols amines, urea,
thiourea, carbohydrates, aldehydes ketones, armdes nitro hydrocarbons ester and naphthalene

2. Spectral & Chromatography nnalysis v '

1s Spectral analysis of orgamc compounds with different functronal groups using UV, IR,

'HNMR and Mass spectroscopy .(Eg:-Ethanol, Acetophenone and Aniline)
2. Thm layer chromatography (TLC): Determination of R, values and 1dentrﬁcauon of organic

compounds: preparation and separation of 2,4- dmrtrophenyl hydrazones of acetone and 2- butanone

using toluene and light petroleum(40 60):




R B.Se. Chemistry IXLYear

AT _‘Scmester-VI,_PaPe"'wv A L
" Discipline Spcciﬁ_c_Ele_C_tive-A (4-C‘.'°d-"s‘)g‘ o €0Hrs
O Medicinal Chemistey = .

Unit- L:Introduction and Terminology .. - Y RE
SG-E-A-I: Discases: Common diseases, infccﬁve-discasﬁsflnsecF borne, &1
* and hereditary diseases. - TR Lo o Ingredient (A
Terminology ‘in Medicinal -Chemistry: Drug, - Active _Pham_‘?‘.’e“?‘cal i,’;lg"’d‘f;l.g‘;? D
Pharmaceuticals, 'Pharmacology; . 'Pharmacophore, Pharmacodynamics . =~ armacoxinetics,
" metabolites, anti metabolites and therapeutic index. : L S
: hemic X Trade names Wwith examples;

ctivity with examples. -

r-borne, water-borne

Drugs: Nomenclature: " Chemical name, - Generic name: anfli :
Classification: Classification based on structures and therapeutic a

ADMET: .a) Absorption: Definition, absorption: of drugs across the membrane — active and
paSSiVe.absorption, toutes of administration of drugs. b) Distribution: def'{mbtlon and effect of
plasma protein binding. ¢) Metabolism: definition, phase [ and phase 11 reactions. -

d) Elimination: definition and renal elimination. Toxicity. -~ -~ - - '

Unit-1I: Enzymes and Receptors - - R L R . 15Hrs
S6-E-A-II:  Enzymes: ‘ Introduction. Mechanism ,a‘ndv,zfactors' affecting enzyme action,
Specificity of enzyme action {including ‘stereo speciﬁcity),'Enzyme_' inhibitors -and their
importance. Types of inhibition - reversible, irreversible and their subtypes with examples.

»Recéptoi-s: Introduction, Drug action-receptor theory, Mechanism of drug action, concept of
‘agonists and antagonists with examples. Drug receptor interactions involved in drug receptor
complex. binding rote of —OH group, -NHz group','quatemary:ammcnium salts and double bond.

Structure — activity rglationships of drug molecules, explanation with'sulfonamides.

Unit- III: Synthesis and Therapeutic Activity of Drugs . : " © 15Hrs
S6-E-A-IIT: Introduction, synthesis and therapeutic activity of . B - L
Chemotherapeutics: Sulphanilamide,- dapsone, Pencillin-G (semi synthesis), Chloroquin,
Isoniazid,'Cisplatin and AZT. -~ ey PR R R
Drugs to treat metabolic disorders: Anti diabetic - Tolbutamide; Antiinflammatory — |

- Ibuprofen; Cardiovascular- Glycgryl trinjtrate; Antipyretic (paracetamol, aspirin) and Antacid-
Omeprazole. - ST . cal . T B T g

“Drugs acting on nervous system: Ane.sthctics-dcﬁni‘tio_h,‘ Classification-local and general.
Volatile- Nitrous oxide, chloroform uses and disadvantages. Local anaesthetics — benzocaine.

Unit- IV: Molecular Messengers, Vitamins and Micronutrients = o 15Hrs

S6-E-A-1V: Molecular Messengers: [ntroduction to hormones and neurotransmitters Thyroid"

hormones, Antithyroid drug-@ar-bimaz’ol.‘,Adrenaline: Adrenergic drugs- salbutamol ’ateneloi
- Serofonin: SSRIs- fluoxetine. Doparnine: Antiparkinson drug- Levodopa. ' '
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v;tnmim and Micr onun lcnts lntroduction, vi(nmm sources, Deﬁctency d15°"_’°’s a”d remedy

: ofVltnmmSI\ B, C, D,EK tmd mlcronumcnts Na,K Ca, Cu.ZnandI

Recommended 'l oxt Books nnd Rcfcrcnco books

ll

w N

Introduchon 10 Medicinal Chemistry, G.L. Patrick, Oxford Umversxty Prcss, New Yor k
Mol 2005.

Medicinal Chcnns(ry, _Thomns Nogrady, Oxford Univ. Prcss, New York.

Foye's Principles of- Medicina) Chcmlstry. David Wllham and Thomas Lemke, .
Lippincott Williams & Wilkins, 2008. - : '

. Medicinal. Chemistry, Ashulosh Kar, New Age Intematlonal 2005
- Synthetic Drugs, 0.D. Tyagi & M. Yaday, Anmol Pubhcatlons.,l998

Medicinal Chemistry, Alka L. Gupta, Pragati Prakashan. = - '
Drugs, G. L. David Krupadanam D.Vijaya Prasad K. Varaprasad Rao, K L. N- Reddy ’

= Sudhakar, Umvcrsmcs Press (Indm) Ltd 2012
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; :_  BSe CheiniStry'»Ili' Year

o ~ Semester—VI, Paper-VI. .

- Discipline Specific Elective-B (4. Credits) ~ - e

- -Agricultural and Fuel Chemistry . | 4= Hrs
Unit I; - Pesticides. -4 el T 15Hrs

S6-E-B-I: Introduction, Definition, classification of pesticides based on use (target). Toxicity
and chemical structure: with examples: Adverse - effects of pesticides and its impact on
environmental pollution, R R -
Synthesis, manufacture and uses of representative pesticides: Organochlorines (premethnn);
Organophosphates (Parathion); Carbamates (Carbaryl); Quinones(Chloranil), Anilides(Alachlor).

Pesticide formulations: Dusts, Granules, Wettable powders, Emulsions and Aerosols. '
‘Biopestcides : Introduction: Potential pesticidal plants of India, Role' of Neem in plant

protection-constituents, Azadirachtin and its role in pest control, Structure and mode of action of

- - Pyrethrins( pyrethrin-1) and.Pyrethroi'ds.'(perm'ethrin) and nicoti,npids (I'mi_’d,a_cloprid).' ' 2

Unit II: - Fertilizers ~ . =~ | o | ' . 15Hrs
Classification formula and uses of fertilizers: -

Nitrogenous fertilizers: Ammonium nitrate; Urea, Calcium Cyanamide, Calcium Ammonium
Nitrate, Sodium Nitrate, Ammonium Chloride and their uses. - o

Phosphate fertilizers: Normal super phosphate, Triple Super Phosphate, Ammonium Phosphate
and their uses. . s TE ST B KN PoatnE g L :

Potassium ‘fertilizers: Potassium chloride, potassium -nitrate, potassium sulphate and uses.
Complex fertilizers: Diammonium Phosphate and mixed fertilizers their uses. Manufacture of

- 86-E-B-I1: Introduction: (need of fertiliierS); fuhctio‘ris.of essential plant nutrients (N, P, K),

‘urea and Super phosphate of lime and their reactions in the soil. - -

Biofertilizers — Introduction, definition, classification, Rhizobium, Azatobactor, Azospirillium,
Azolla, Blue Green Algae, Vermicomposting and uses. - IR

Organic farming; The principal methods, crop rotation, green manures and compost, biological
pest control, and mechanical cultivation and uses. - T B
Unit III: Energy Sources and Coal ~ = ISR 15Hrs.
S6-E-B-II1: Review .of_energy sources: (renewable and non-renewable). Classiﬁ’cation of fuels
and their calorific value. . ' o : o ’

Coal: Uses of coal (fuel and nonfuel) 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, Coal gasification. (Hydro
gasification and C'atalyti_c gasification), Coal liquefaction and Solvent Refining,

Unit IV: Petroleum and its products, petrochemicals and non petroleum fuels 15Hrs.
S6-E-B-1V: . N ' - Iy L s

Petroleum and its products - o R | _ |
Petroleum: Origin, Composition of crude petroleum and classification, Properties- flash point -
and its determination, Knocking and antiknocking compounds; Octane number, and Cetane
number. Distillation of crude petroleum, Fractional Distillation - Principle and process, refir .
Fractions and uses. Cracking -Thermal and catalytic cracking, Reforming ’ 8
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B.Sc., IIl YEAR CHEMISTRY

SEMESTER-V
DSE-A: Chemistry Paper—V

(Spectroscopy & Chromatography)
(04 credits) 60 Hrs (04 Hrs/week)

UNIT-1: Molecular Spectroscopy (15 Hrs)

85-A-E-I: Introduction to electromagnetic radiation, interaction of electromagnetic radiations with
molecules, various types of molecular spectra.

Rotational spectroscopy (Microwave spectroscopy)

Rotational axis, moment of inertia, classification of molecules (based on moment of inertia), rotational
energies, selection rules, determination of bond length of rigid diatomic molecules eg. HCI.

Infra red spectroscopy

Energy levels of simple harmonic oscillator, molecular vibration spectrum, selection rules. Determination
of force constant (Problems). Qualitative relation of force constant to bond energies. Anharmonic motion
of real molecules and energy levels. Modes of vibrations in polyatomic molecules. Characteristic
absorption bands of various functional groups. Finger print nature of infrared spectrum

Electronic spectroscopy

Bonding and anti-bonding molecular orbitals, electronic energy levels of molecules (o, @, n), types of
electronic transitions: ¢-6*, n-c*, n-m*, n-m* with suitable examples. Selection rules, Terminology of
chromophore, auxochrome, bathochromic and hypsochromic shifts. Absorption of characteristics of
chromophones: diene, enone and aromatic chromophores. Representation of UV-Visible spectra. General
features of absorption-spectroscopy transmittance, absorbance, and molar absorptivity. Beer-Lambert’s
law and its limitations.

UNIT-I1: NMR & Mass Spectroscopy (15 Hrs)

85-A-E-II: Proton Magnetic Resonance Spectroscopy
Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of signals.

Chemical shift, factors affecting chemical shifts, NMR splitting of signals — spin-spin coupling,
representation of proton NMR spectrum — Integrations. 'H NMR spectrum of — ethyl bromide,
acetaldehyde, 1, 1, 2- tribromo ethane, ethyl acetate and acetophenone.

Mass Spectrometry

Electron Impact Mass: Basic principles, Nitrogen rule, types of ions: Molecular ion, fragment ion and
isotopic ions, representation of mass spectrum, types of peaks (molecular ion, fragment and isotopic ion
peaks). Determination of molecular formula. Mass spectrum of ethyl chloride, ethyl bromide and
acetophenone.

UNIT-III: Separation techniques-I (15 Hrs)

S5-A-E-III: Solvent Extraction- Principle, Methods of extraction: Batch extraction, continuous
extraction and counter current extraction. Application— Determination of Iron (III).

Chromatography: Classification of chromatographic methods, principles of differential migration,
adsorption phenomenon, nature of adsorbents, solvent systems.
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Thin layer Chromatography (TLC): Advantages, preparation of plates, solid phase and mobile phase
used in TLC, eluotopic series, development of the chromatogram, Detection of the spots, factors effecting
R values and applications of TLC.

Paper Chromatography: Principle, choice of paper and solvent systems, development of chromatogram
— ascending, descending, radial and two dimensional chromatography, detection of spots, and applications
of paper chromatography.

UNIT-1V: Separation techniques-II (15 Hrs)

85-A-E-IV: Column Chromatography- Principle, Types of stationary phases, Column packing — Wet
packing technique, Dry packing technique. Selection criteria of mobile phase solvents for eluting polar,
non-polar compounds and its applications.

lon exchange chromatography: Principle, cation and anion exchange resins, its application in separation
of ions, de-ionized water.

Gas Chromatography: Principle, theory and instrumentation (Block Diagram), Types of stationary
phases and carrier gases (mobile phase), application of GC.

High performance liquid chromatography: Principle, theory and instrumentation, stationary phases and
mobile phases. Applications of HPLC, analysis of Paracetamol.

Recommended Text Books and Reference Books:

Fundamentals of Molecular Spectroscopy, C.N. Ban well & Mc Cash.

Organic spectroscopy, William Kemp, Palgrave Macmillan; 2™ Revised edition.

Spectroscopy, B K Sharma Krishna Prakashan Media,1981.

Elements of Organic spectroscopy, YR Sharma.

Applications of Absorption spectroscopy of Organic compounds ( English paper back, Dyer R.John)

Organic chemistry, Morrison and Boyd, Pearson Publications.

[ntroduction to Spectroscopy by Donald Pavia, Gary Lampman and George Kriz. Saunders College

Division, 2001.

8. Chemistry text book for B.Sc., published by Telugu academy, Govt. of Telangana.

9.  Analytical Chemistry by David Krupadanam, Universities Press (India) Limited.

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

I1. Fundamentals of Analytical Chemistry 6" ﬁdn, D.A.Skoog, D.M. West, F.J.Holler, Saunders College
Publishing, Fort worth (1992).

12.  Instrumental Methods of Analysis, 7th Ed. Willard, H.H., Merritt, L.L., Dean, J. & Settle, F.A.
Wordsworth Publishing Co.Ltd., Belmont, California, USA, 1988.

13. A Text Book of Quantitative Inorganic Analysis 7" Ed., Vogel, A.l. Prentice Hall.

14.  Analytical Chemistry 7 th Edition by Gary D.Christian (2004)

15.  Separation Methods, M.N Sastry, Himalaya Publication (2004)
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B.Sc., II YEAR CHEMISTRY
SEMESTER-V
DSE-B: Chemistry Paper—V

(Metallurgy, Dyes and Catalysis)
(04 credits) 60 Hrs (04 Hrs/week)

Unit I: General Principles of Metallurgy and Production of Non Ferrous Metals (15 Hrs)

S5-E-B-1I: Pyrometallurgy: Drying and calcination, roasting, smelting, products of smelting,
Hydrometallurgy: Leaching methods, leaching agents, leaching of metals, oxides and sulphides.
Separation of liquid and solid phases and processing of aqueous solutions

Electrometallurgy: Electrolysis, Refining electrolysis, electrolysis from aqueous solutions, fused-salt
electrolysis

Refining processes: Chemical and physical refining processes

Production of selected non-ferrous metals (Copper, Nickel, Zinc): Properties, raw materials,
production (flow charts presentations and chemical reactions involved) and uses.

Unit I1: Natural and Synthetic Dyes (15 Hrs)

S5-E-B-II: Definition and Classification of dyes - Natural dyes, Synthetic dyes: based on chemical
constitution of dyes; Chemical nature of dyes; Application of dyes.

Structures of Natural dyes: Indigo, Tyrian purple, Alizarine, Indigotin.

Structures of Synthetic dyes: Nitro dyes, Nitroso dyes, Azo dyes (Mono azo dye, Bis azo dyes) Diaryl
methane dyes, Triaryl methane dyes, Xanthenes dyes, Phenolphthalein, Fluoroseine, Acridine dyes.
Synthesis of dyes: Mono azo dye, Bis azo dyes (Congo red), Auromine O, Malachite Green, Crystal
Violet, Rhodamine B, Acridine Yellow, Indigotin. Binding of dyes to fabric. Applications of dyes.

Unit III: Catalysis-1 (15 Hrs)

S35-E-B-1II: Homogeneous and heterogeneous catalysis - Definition of a catalyst and catalysis.
Comparison of homogeneous and heterogeneous catalysis with specific examples. General characteristics
of catalytic reactions.

Acid-base catalysis- Examples of acid and basg catalysed reactions, hydrolysis of esters. Kinetics of acid
catalysed reactions. Specific acid and general acid catalysis, Kinetics of base catalysed reactions. Specific
base and general base catalysis. Examples- Aldol condensation and decomposition of nitramide, base
catalysed conversion of acetone to di acetone alcohol, Mutarotation of Glucose. Effect of pH on reaction
rate of acid and base catalysed reactions.

Phase transfer catalysis: Principle of phase transfer catalysis, classification of phase transfer catalysts.
Factors influencing the rate of PTC reactions.

Unit IV: Catalysis-11 (15 Hrs)

S5-E-B-1V: Enzyme catalysis- Characteristics of enzyme catalysis, Examples: (i) Invertase in inversion
of cane sugar (ii) Maltase in conversion of maltose to glucose (iii) Urease in decomposition of urea
(iv) Zymase in conversion of glucose to ethanol (v) working of carbonic anhydrase and (vi) Mechanism
of oxidation ethanol by alcohol dehydrogenase. Factors affecting enzyme catalysis. Effect of temperature,
pH, concentration and effect of inhibitor on enzyme catalysed reactions, Catalytic efficiency.



Kinetics of enzyme catalysed reactions: Michaelis-Menton Equation. Mechanism of enzyme catalysed
reactions. Significance of Michaelis constant (Km) and maximum velocity (Vmax), Lineweaver-Burk

plot. Types of enzyme inhibitors.

Recommended Text Books and Reference Books:

P 0T

W

© % N o

Industrial Chemistry B.K.Sharma

Engineering Chemistry, Jain and Jain

Industrial Chemistry, E. Stocchi, Vol-1, Ellis Horwood Ltd. UK.

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

Theory of production of non-ferrous metals and alloys Study. Katefina Skotnicova, Monika
Losertova, Miroslav Kursa.

The Chemistry of Synthetic Dyes, Volume 4, K.Venkataraman, Elsevier.

Organic Chemistry Vol-I by I.L. Finar.

Organic Chemistry by Jennice, Gorzinski Smith.

Natural Dyes: Sources, Chemistry, Application and Sustainability Issues by Sujata Saxena and A. S.
M. Raja.

Physical Chemistry by Atkins and De Paula, 8 th Edn.

Physical Chemistry by Puri, Sharma and Pattania, 2017.

Kinetics and mechanism of chemical transformations by Rajarajm and Kuriacose, Published by
Macmillan India Ltd.

Text book of Physical Chemistry by K.L. Kapoor Macmillan, 1999.

Catalysis by J.C. Kuriacose, Macmillan Publishers India Limited, 1980.

Phase Transfer Catalysis, Fundamentals, Applications and Industrial perspectives, C.M.Stark,
C.Liotta & M.Halpern, Academic Press.

Phase Transfer Catalysis, E.V.Dehmlow & S.S. Dehmlow, Verlag Chemie, Weinheim.

: NM)
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B.Sc., IIl YEAR CHEMISTRY
SEMESTER-V
LABORATORY COURSE

Paper —V: Experiments in Physical Chemistry-1

(01 Credit) 45 Hrs (03 Hrs/week)

Distribution law
a) Determination of molecular status and partition coefficient of benzoic acid in
Toluene and water.

b) Determination of distribution coefficient of acetic acid between n-butanol and water.

2. Electrochemistry
a) Determination of cell constant of conductivity cell.
b) Verification of Ostwald’s dilution law- Determination of dissociation constant (K,) of
acetic acid by conductivity measurements.
3. Colorimetry
a) Verification of Beer’s - Lamberts law for KMnO,
b) Determination of the concentration of the given KMnQysolution.
4. Adsorption
a) Adsorption of acetic acid on animal charcoal- Verification of Freundlich adsorption
isotherm.
5. Physical constants
a) Surface tension and b) Viscosity of liquids. (Demonstration Experiment)
Reference books: t
I. Senior Practical Physical Chemistry, B. D Khosla, V. C. Garg, Adarsh Gulati Published by
R. Chand & Co.
2. Practical Physical Chemistry, B.Vishwanathan and P.S. Raghavan. Viva Books.

W

Practicals in Physical Chemistry by P.S. Sindhu ISBN-10: 1-4039-2916-5/1403929165
ISBN-13: 978-1-4039-2916-7/9781403929167.

\
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B.Sc., Il YEAR CHEMISTRY

SEMESTER-VI

DSE-A: Chemistry Paper—VI

(Medicinal Chemistry)
(04 credits) 60 Hrs (04 Hrs/week)

Unit- I: Introduction and Terminology (15 Hrs)

S6-E-A-I: Diseases: Common diseases, infective diseases—insect borne, air-borne, water-borne and
hereditary diseases.

Terminology in Medicinal Chemistry: Drug, Active Pharmaceutical Ingredient (ADI),
Pharmaceuticals, ~Pharmacology, Pharmacophore, Pharmacodynamics, Pharmacokinetics,
metabolites, anti metabolites and therapeutic index.

Drugs: Nomenclature: Chemical name, Generic name and Trade names with examples;
Classification: Classification based on structures and therapeutic activity with examples.

ADMET: a) Absorption: Definition, absorption of drugs across the membrane — active and passive
absorption, routes of administration of drugs. b) Distribution: definition and effect of plasma protein
binding. ¢) Metabolism: definition, phase 1 and phase II reactions. d) Elimination: definition and renal

elimination. Toxicity.

Unit-II: Enzymes and Receptors (15 Hrs)

S6-E-A-II: Enzymes: Introduction, Mechanism and factors affecting enzyme action, Specificity of
enzyme action (including stereo specificity), Enzyme inhibitors and their importance. Types of
inhibition - reversible, irreversible and their subtypes with examples.

Receptors: Introduction, Drug action-receptor theory, Mechanism of drug action, concept of agonists
and antagonists with examples. Drug receptor interactions involved in drug receptor complex.
Binding role of  -OH group, -NH> group, quaternary ammonium salts and double bond. Structure
— activity relationships of drug molecules, explanation with sulfonamides.

Unit- ITI: Synthesis and Therapeutic Activity of Drugs (15 Hrs)

S6-E-A-IIT: Introduction, synthesis and therapeutic activity of:

Chemotherapeutics: Sulphanilamide, dapsone, Penicillin-G (semi synthesis), Chloroquin, Isoniazid,
Cisplatin and AZT.

Drugs to treat metabolic disorders: Anti diabetic - Tolbutamide; Anti-inflammatory — Ibuprofen;

Cardiovascular- Glyceryl trinitrate; Antipyretic (paracetamol, aspirin) and Antacid- Omeprazole.

Page 2 of 6
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Drugs acting on nervous system: Anesthetics-definition, Classification-local and general. Volatile-

Nitrous oxide, chloroform uses and disadvantages. Local anesthetics — benzocaine.

Unit- IV: Molecular Messengers and Vitamins and Micronutrients (15 Hrs)

S6-E-A-1V: Molecular Messengers: Introduction to hormones and neurotransmitters, Thyroid

hormones, Antithyroid drug-Carbimazol. Adrenaline: Adrenergic drugs- salbutamol, atenelol.

Serotonin: SSRIs- fluoxetine. Dopamine: Antiparkinson drug- Levodopa .

Vitamins and Micronutrients: Introduction, Vitamin sources, Deficiency disorders and remedy of

Vitamins A,B, C, D, E, K and micronutrients — Na, K, Ca, Cu, Znand I .

Recommended Text Books and Reference Books:

1.

(98]

w

~ o

Introduction to Medicinal Chemistry, G.L. Patrick, Oxford University Press. New York. 2013.
Medicinal Chemistry, Thomas Nogrady, Oxford Univ. Press, New York.2005.

Foye’s Principles of Medicinal Chemistry, David William and Thomas Lemke, Lippincott
Williams & Wilkins, 2008.

Medicinal Chemistry, Ashutosh Kar, New Age International, 2005.

Synthetic Drugs, O.D.Tyagi & M.Yadav, Anmol Publications,1998.

Medicinal Chemistry, Alka L. Gupta, Pragati Prakashan.

Drugs, G. L. David Krupadanam, D.Vijaya Prasad, K.Varaprasad Rao, K. L. N. Reddy, C.

Sudhakar, Universities Press (India) Ltd. 2012.

o N\f'
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B.Sc., IIl YEAR CHEMISTRY

SEMESTER-VI

DSE-B: Chemistry Paper—VI

(Agricultural & Fuel Chemistry)
(04 credits) 60 Hrs (04 Hrs/week)

Unit I: Pesticides (15 Hrs)

S6-E-B-I: Introduction, Definition, classification of pesticides based on use (target). Toxicity and
chemical structure with examples. Adverse effects of pesticides and its impact on environmental
pollution.

Synthesis, manufacture and uses of representative pesticides: Organochlorines (Cypermethrin);
Organophosphates (Parathion); Carbamates (carbaryl); Quinones (Chloranil), Anilides (Alachlor).
Pesticide formulations: Dusts, Granules, Wettable powders, Emulsions and Aerosols.

Biopestcides : Introduction: Potential pesticidal plants of India, Role of Neem in plant protection-
constituents, Azadirachtin and its role in pest control, Structure and mode of action of Pyrethrins (
pyrethrin-1) and Pyrethroids (permethrin) and nicotinoids (Imidacloprid).

Unit II: Fertilizers (15Hrs)

S6-E-B-II: Introduction: (need of fertilizers), functions of essential plant nutrients (N, P, K),
Classification formula and uses of fertilizers:

Nitrogenous fertilizers: Ammonium nitrate, Urea, Calcium Cyanamide, Calcium Ammonium
Nitrate, Sodium Nitrate, Ammonium Chloride and their uses.

Phosphate fertilizers: Normal super phosphate, Triple Super Phosphate, Ammonium Phosphate and
their uses.

Potassium fertilizers: Potassium chloride, potassium nitrate, potassium sulphate and uses.

Complex fertilizers: Diaammonium F’hosphater and mixed fertilizers their uses. Manufacture of urea
and Super phosphate of lime and their reactions in the soil.

Biofertilizers: Introduction, definition, classification, Rhizobium, Azatobactor, Azospirillium,
Azolla, Blue Green Algae, Vermicomposting and uses.

Organic farming: The principal methods, crop rotation, green manures and compost, biological pest

control, and mechanical cultivation and uses.

Unit III: Energy Sources and Coal (15Hrs)

S6-E-B-III: Review of energy sources (renewable and non-renewable). Classification of fuels and

. \
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Coal: Uses of coal (fuel and nonfuel) 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, Coal gasification (Hydro gasification

and Catalytic gasification), Coal liquefaction and Solvent Refining.

Unit I'V: Petroleum and its products, Petrochemicals and non petroleum fuels (15Hrs)

S6-E-B-1V: Petroleum and its products

Petroleum: Origin, Composition of crude petroleum and classification. Properties-flash point and its
determination, Knocking and anti-knocking compounds; Octane number and Cetane number.
Distillation of crude petroleum, Fractional Distillation - Principle and process, refining, fractions and
uses. Cracking -Thermal and catalytic cracking, Reforming.

Petroleum products — Petrol, Diesel, LPG, Kerosene, Tar and their applications.
Petrochemicals-Vinyl acetate, Propylene oxide, Isoprene and their uses.

Lubricants: Classification of lubricants- Solid, semi solid and liquids; Properties (viscosity, flash
point, fire point, cloud point, pour point) and their determination. Functions of Lubricants, Mechanism
of lubrication.

Non-Petroleum fuels: Natural Gas- CNG, LNG, clean Fuels- Ha gas, ethanol, Fuel from waste- bio

gas, Fuel from bio mass-Bio ethanol, biodiesel, and Synthetic fuels- syngas based.

Recommended Text Books and Reference Books:

1. Chemistry of pesticides, N. N. Melnikov, Springer-Verlag- Technology & Engineering (2012).
2. Pesticide Synthesis, Thomas A. Unger, Elsevier, (2000).

Pesticides, R. Cremlyn, John Wiley, 1980.

Manures and Fertilisers, K. Kolay, Publishtd by Atlantic (2007).

Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996).

(U%]

A Text Book of Engineering Chemistry Paperback-2017 by Shashi Chawla.
Industrial Chemistry, Vol-I, Stocchi.E, Ellis Horwood Ltd. UK (1990).
Jain, P.C. & Jain, M. Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

o e ooy o B

Engineering Chemistry by Shashi Chawla, Dhanpat Rai & Sons, Delhi.
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B.Sc., IIl YEAR CHEMISTRY
SEMESTER-VI

LABORATORY COURSE
Paper —V: Experiments in Physical Chemistry-II
(01 Credit) 45 Hrs (03 Hrs/week)
1. Kinetics

a) Determination of specific reaction rate of the hydrolysis of methyl acetate catalyzed by
hydrogen ion at room temperature.
b) Determination rate of decomposition of hydrogen peroxide catalyzed by FeCls.
2. Electrochemistry
A. Potentiometry:
a) Determination of redox potential of Fe?*/Fe*" by potentiometric titration of ferrous
ammonium sulphate vs potassium dichromate.
b) Precipitation titration of KCI vs AgNO3 —Determination of given concentration of silver
nitrate.
B. pH metry:
a) pH metric titration of strong acid (HCI) vs strong base- Determination of the concentration
of given acid.
b) pH metric titration of strong acid (acetic acid) with strong base (NaOH)- Determination of
acid dissociation constant (Ka ) of weak acid.
3. Conductometry:
a) Determination of overall order: Saponification of ethyl acetate with NaOH by conductance

measurement

Reference books:
1. Senior practical physical chemistry, B.D.Khosla, V.C.Garg, Adarsh Guati.

2. Advanced Practical Physical chemistry, J.B.Yadav.
3. Practical Physical chemistry, B.Vishvanathan and P.S.Raghavan.
4. Practical Physical chemistry, P.S. Sindhu.
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