MARIS STELLA COLLEGE { AUTONOMOUS), VIJAYAWADA - 8
{ Affiliated to Krishna University, Machilipatnam)

SYLLABUS

Subject:Chemistry Semester: |
Course Title: inorganic & Physical Chemistry Course Code: 20CHCCIP13
No. of Hours: &0 LTP: 400 Credits:3
Objectives
. To impart basic knowledge on p-, d-, and f- block elements.

To understand the thecries of bonding in metais.
» To learn various concepts of solid state, liquid state and gaseous state.
. To study solutions and colligative properties

Course outcomes

CO1: Describe the basic concepis of p-, d-, and f- block elements
CO2: Summarize the theories of bonding in metals

CO3: Explain laws, relations, concepts relevant to solid, liquid and gaseous states

CO4: Qutline the behaviour of different | iquid systems and explain colligative properties
CO5: Solve concept- based problems

Unit-1 (10 Hrs.)
Chemistry of p- block elements

Group 13: Preparation & structure of Diborane, Borazine Group 14: Preparation,
classification and uses of silicones Group 15: Preparation & structures of
Phosphonitrilic halides {{ PNCI 2) nwhere n=3, 4

Group 16: Oxides and Oxoacids of Sulphur ( structures only) Group 17: Pseudohalogens,
Structures of Interhalogen compounds,

Chemistry of d- block elements

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. |

UNIT-1I (10Hrs.}
Chemistry of f - block elements

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.

Theories of bonding in metals

Valence bond theory and Free electron theory, explanation of thermal and
electrical conductivity of metals based on these theories, Band theory-
formation of bands, explanation of conductors, semiconductors and insulators.



UNIT-HI (8 Hrs.}
Solidstate :

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

Liquid state |

Liquid crystals, mesomorphic state. Differences between | iquid crystal and
solid/liquid. Classification of liquid crystals into Smectic and Nematic.
Application of liquid crystals as LCD devices.

UNIT-IV {9 Hrs.)

Gaseous state -

van der W aal' s equation of state. Andrew' s isotherms of carbon dioxide, continuity of
state. Critical phenomena. Relationship between critical constants and Vander Waal' s
constants. Law of corresponding states. Joule- Thomson effect. Inversion temperature.
Solutions

Azeotropes- HCI- H20 system and ethanol - water system. Partially miscible
liquids: Phenol - water system. Critical solution temperature ( CST), Effect of
impurity on consulate temperature. Immiscible liguids and steam distillation.
Nernst distribution law. Calculation of the partition coefficient, Applications of
distribution law.

UNIT-V (10 Hrs.)

Dilute solutions ‘

Colligative properties- RLVP, Osmotic pressure, Elevation in boing point and
depression in freezing point,

osmoatic pressure - Determination of molecular weight of non - volatile solute, experimental
determination of osmotic pressure by Berkeley & Hartley’s method

Elevation in boiling point, Derivation of relation between molecular weight and
elevation in boiling peint, Experimental determination by Cottrell’'s method;
depression in freezing point, Derivation of relation between molecular weight
and depression in freezing point, Experimental determination by Beckmann's
method. |

Abnormal colligative properties. Van' t Hoff factor.

lonic equilibrium

lonic product, common ion effect, solubility and solubility product. Calculations based on
solubility product.



Hands on / Skill based learning { 12 Hrs.)

1.

Skill: ldentify the Industrial and real time applications of conductor,
semiconductor and insulator materials. '

Student Activity: Video/PPT making on the Industrial and real time
applications of conductor, semiconductor and insulator materials.

Skill: Experiential learning through simple experiments on colligative
properties / steam distillation / common ion effect and solubility product.
Student activity: Perform experiments on the chosen topic followed by report
writing.

Skill: Problem solving

Student activity: Submission of assignment with solutions for concept based
problems.

Prescribed Text Book

1.

Unified Chemistry, Vol I, By Dr.Q. P.Agarwal, Jai Prakash Nath publications, Meerut.

Reference Books

N AW N

10.
11.

Principles of physical chemistry by Prutton and Marron

Solid State Chemistry and i ts applications by Anthony R. West

Text book of physical chemistry by K L Kapoor

Text book of physical chemistry by S Giasstone

Advanced physical chemistry by Bahl and Tuli

fnorganic Chemistry by J. E.Huheey

Basic Inorganic Chemistry by Cotton and Wilkinson

A textbook of qualitative inorganic analysis by A.l. Vogel, Atkins, PW. &
Paula, J.deAtkin’s Physical Chemistry Ed., Oxford University Press 10thEd( 2014).
Physical Chemistry by Castellan, G.W, .4thEd.Narosa(2004).

Mortimer, R.G.Physical Chemistry 3rd Ed, Elsevier: NOIDA, UP (2009).
Physical Chemistry by Barrow, G. M.



MARIS STELLA COLLEGE (AUTONOMOUS}, VIJAYAWADA-8
(Affiliated to Krishna University, Machilipatnam}

SYLLABUS
Subject: Chemistry Semester: |
Course Title: Analysis of Salt Mixture-Practical Course Code: 20CHP1SM 12
No. of Hours: 30 LLTP: 002 Credits: 2

Obhjectives
To Understand the basic concepts of qualitative analysis of inorganic mixture
To adapt systematic procedure for mixture analysis of inorganic salts

Course outcomes

CO1: Analyze inorganic Mixture by adapting systematic procedure CO2:
Apply the concepts of common ion effect and solubility product in mixture
analysis

CO3: Use glassware, equipment and chemicals and follow experimental
procedures in the laboratory

Analysis of Salt Mixture (Minimum six mixtures should be analyzed)
Analysis of mixture salt containing two anions and two cations (From two
different groups) from the following:

Anions: Carbonate, Sulphate, Chioride, Bromide, Acetate, Niirate, Borate,

Phosphate.
Cations: Lead, Copper, lron, Aluminium, Cobalt, Zinc, Nicksl,
Manganese, Calcium, Strontium, Barium, Potassium and

Ammonium.



MARIS STELLA COLLEGE(AUTONOMOUS}, VIJAYAWADA-8
{Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: H
Course Title: Organic & General Chemistry Course Code: 20CHCCOG23
No. of Hours: 60 LTP: 400 Credits: 3

Objectives

1. To learn preparatory methods, physical & chemical properties of alkanes,
cycloalkanes, Halogen compounds, alkenes and alkynes.

2. To understand the theoretical concepts involved in carbon-carbon single
bond formation and carben-carbon double hond formation

3. To learn different aspects of addition, substitution, elimination reactions

4. To study concepts of aromaticity, orientation in aromatic substitution

5. To learn the bhasic concepts of colloids, adsorption and titrimetric.
analysis

8. To understand stereochemistry of carbon compounds

Course cutcomes

At the end of the course, the student will be able to

1. Understand the preparatory methods, physical & chemical properties of
alkanes, cycloalkanes, Halogen compounds, alkenes and alkynes.

2. Outline the mechanisms pertinent to addition, substitution, elimination
reactions

3. Summarize the theoretical concepts involved in carbon-carbon single
bond formation and carbon-carbon double bond formaticon

4. Explain the concepts of sterecisomerism, aromaticity, orientation.

5. Describe colloidal systems, isotherms and different types of volumetric
titrations.

6. Solve concept based problems

UNIT-I

Cycloalkanes, halogenated hydrocarbons 12 Hrs

Cycloalkanes and relative stability; Baeyer strain theory, conformations of
Cyclohexane,

Alkythalides: Methods of preparation — halogenation of alkanes; Chemical

properties ~ i) nucleophilic substitution reactions - SN1,8SN2 with
mechanism, stereo chemical aspects; ii) Williamson's synthesis.
Arylhalides: Nucleophilic aromatic substitution - Benzyne mechanism;

Relative reactivity of alkyl, allyl, benzyl,vinyl and arylhalides towards
nucleophilic substitution reactions.

UNIT-I

Alkenes and Alkynes 12 Hrs

General methods of preparation of alkenes — Dehydrohalogenation of alkyl
halides - Mechanism of E1, E2, Eicb reactions; Saytzeff and Hoffmann
eliminations; Physical properties - Chain, position, functional and geometrical
isomerism: Chemical properties: Electrophilic Additions (Markownikoff



JAntimarkownikoff addition) mechanism - with addition of Ha, 'Xg,HX;‘-"
Oxymercuration followed by reduction(i.e demercuration);
Hydroboration followed by oxidation; ozonolysis; Diels Alder reaction - 1,2
and1,4-addition reactions in conjugated dienes.

Student Activity: Report writing on real time applications of alkenes in
polymers through industry exposure.

Reactions of alkynes: Acidity, electrophilic additions — X2, HX, HOX and
nucleophilic additions - H20, HCN, ROH,CH3COOH; Alkylation of
terminalalkynes ( i.e formation of higher alkynes).

UNIT-1!
Benzene and its reactivity 12 Hrs
Concept of aromaticity, Huckel's rule - application to Benzenoid (Benzene,

Naphthalene) and Non - Benzencid compounds (cyclopropenylcation,
cyclopentadienyl anion and tropyliumcation)
Reactions - General mechanism of electrophilic aromatic substitution,

mechanism of nitration, Friedel- Craft's alkylation and acylation. Orientation
of aromatic substitution - ortho, para and meta directing groups. Ring
activating and deactivating groups with examples (Electronic interpretation of
various groups like NO2 and Phenolic). Orientation of (i) Amino, methoxy and
methyl groups (i) Carboxy, nitro, nitrile, carbonyl and sulphonic acid groups
(iity Halogens

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

UNIT-IV

Surface chemistry, Chemical! bonding, Principles of Volumetric analysis
12 Hrs

Surface chemistry

Colloids- Coagulation of colloids- Hardy-Schulze rule. Stability of colloids,

Protection of Colloids, Gold number;

Student activity: Identification of real time applications of colloids in daily

life and preparation of colloids of students’ choice.

Adsorption- Physical and chemical adsorption, Langmuir adsorption

isotherm, applications of adsorption.

Student activity: Experiential learning on significance of adsorption in real

time applications.

Chemical Bonding

Valence bond theory, hybridization, VB theory as applied to CIF3, Ni(CO)4;
Molecular orbital theory -LCAO method, construction of M.O. diagrams for
homo-nuclear and hetero-nuclear diatomic molecules (N2, 02, CO and NO).



Principles of Volumetric Analysis: Theories of acid - base, redox,
complexometric, iodometric and precipitation titrations, choice of indicators
for these titrations.

Student activity: testing potable ground water of students’ locality for
hardness.

UNIT-V

Stereochemistry of carbon compounds 12 Hrs

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, Aflanine, Tartaric acid, 2,3-
dibromopentane.

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

Definition of Racemic mixture — Resolution of racemic mixtures {any 3
techniques)

Student Activity: Hands on training in model preparations for molecular
representations and sterecisomers using ball and stick Kit.

List of reference books

Theory:

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley
(India) Pvt. Ltd. (PearsonEducation).

2. Finar, |. L. Organic Chemistry (Volume 1}, Dorling Kindersley (India) Pvt.
Ltd. (Pearson Education).

3. Finar, 1. L. Organic Chemistry (Volume 2: Stereochemistry and the
Chemistry of Natural Products), Dorling Kindersley (India) Pvt. Lid.
(Pearson Education). '

4. Elie!, E. L. &Wilen, S, H. Stereochemistry of Organic Compounds; Wiley:
London, 1994. Kalsi, P. 8. Stersochemistry Conformation and
Mechanism; New Age 1nternationé|, 2005,

Practical;

1. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic
Chemistry: Preparation and Quantitative Analysis, University Press
(2000).

2. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic
Chemistry: Qualitative Analysis, University Press (2000).

3. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G ] Tatchell, A.R. Practical
Organic Chemistry, 5th Ed., Pearson (2012)



Additional Resources:

1.

Solomons, T. W. G.; Fryhle, C. B. & Snyder, 3. A. Organic Chemistry,
12th Edition, Wiley. Bruice, P. Y. Organic Chemistry, Eighth Edition,
Pearson.

Clayden, J.; Greeves, N.&Warren, S. Organic Chemistry, Oxford.
Nasipuri, D. Steregchemistry of Organic Compounds: Principles and
Applications, Third Edition, NewAge International.

Gunstone, F. D. Guidebook fo Sieregochemistry, Prentice Hall Press,
1975.




MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: li
Course Titie: Volumetric Analysis-Practical Course Code: 20CHP2VA22
No. of Hours: 30 LTP: 002 Credits: 2

Objectives
1. To experiment with different types of volumetric analysis.
2. To understand about primary, secondary standard materials,
3. To learn preparation of standard solutions, solutions of different
concentrations

Course outcomes
At the end of the course, the student will be able to;
1. Estimate the amount of substances by volumetric analysis.
2. Explain principle of volumetric titrations, functionality of indicators
3. Prepare standard solutions and solutions of different concentrations.

Volumetric analysis

1. Estimation of sodium carbonate and sodium hydrogen carbonate present
in a mixture.

2. Determination of Fe (l1) using KMnO4 with oxalic acid as primary
standard.

3. Determination of Cu (l) using Na;8,03 with K2Cr207 as primary
standard.

4. Estimation of water of crystallization in Mohr's salt by titrating with
KMnQ4

5. Determination of total hardness of water sample (Complexometric
titration)



MARIS STELLA COLLEGE {AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: Il
Course Title: Organic Chemistry & Course Code: 20CHCCOS33
Spectroscopy
No. of Hours: 60 Hrs LTP: 400 Credits: 3
Objectives:
. To study the basic chemistry of alcohols, phenols, carbonyl compounds,
active methylene compounds, carboxylic acids and their derivatives.
. To understand the basic concepis of electronic, IR and NMR spectroscopy

Course outcomes

CO1: Elaborate synthesis and characteristic properties of alcohols, phenols,
carbonyl compounds, active methylene compounds, carboxylic acids and
their derivatives.

C02: Qutline the mechanisms of certain chemical reaction

CO03: Apply spectroscopy to analyze molecular structure
CO4: Solve concept based probiems

UNIT - |

Alcohois & Phenols (10 Hrs.)

Alcohols: Preparation - hydroboration reaction, Grignard synthesis of
alcohols;Physical properties - hydrogen bonding - Intra & Intermolecular,

Effect of hydrogen bonding on boiling point & water solubility; Relative
reactivity of 1°, 2°, 3° alcohols ; Chemical properties

- a) Bouveault- Blanc Reduction b) Oxidation of diols by per iodic acid and
lead tetra acetate, ¢} Pinaccl Pinacolone rearrangement,
Phenols:Preparation-i) from diazonium salt i i) from aryl sulphonates iii) from
cumene. Properties — Acidity and factors effecting it, Ring substitution
reactions - Reimer—Tiemann, Kolbe's—Schmidt Reactions with mechanism,
Rearrangement reactions -Fries, Claisen rearrangements with mechanism

UNIT-II (10 Hrs.)

Carbonyl Compounds

Structure, Reactivity;Preparation- Synthesis of Aldehydes fram acid chiorides,
synthesis of aldehydes and ketones using 1, 3 -dithianes, synthesis of ketones
from nitriles and from carboxylic acids; Properties A) Nucleophilicadditions -
with a) NaHS03 b) HCN ¢) RMgX d) NH20H e) PANHNH 2 f) 2,4-DNPH

B) Named reactions  with  mechanism —  Aldol  condensation,
Benzoincondensation, Perkin reaction, Cannizzaro reaction,

Wittig reaction, Beckmann rearrangement, haloform reaction C) Oxidation

- Baeyer- Villigeroxidation

D) Reduction- Clemmensen, W olf —Kishner, with LiAIH4, NaBH4 E) Addition
reaction — Michael addition.



Activemethylenecompounds

Keto - enol tautomerism. Malonic ester — Preparation frem acetic acid and
synthesis of propionic acid, n -butyric acid, succinic acid, adipic acid, crotonic
acid and barbituric acid. Acetoacetic ester — Preparation by Claisen
condensation and Synthesis of propionic acid, iso -butyric acid, succinic acid,
adipic acid, crotonic acid and 4 -methyl uracil.

UNIT- HI (2 Hrs.)

Carboxylic Acids and their Derivatives

General methods of preparation: Aliphatic carboxylic acids - a) Hydrolysis of
Nitriles, amides, b) Hydrolysis of esters c} Carbonation of Grignhard reagents;
Aromatic carboxylic acids -~ a} Oxidation of side chain, b) Kolbe's Schmidt's
reaction

Physical properties:Hydrogen bonding, dimeric association, acidity - strength of
acids with examples of trimethyl acetic acid & trichloro

acetic acid.

Chemical properties of A) Monocarboxylic acids:salt formation, anhydride
formation, acid chloride formation, a mide formation and esterification (
mechanism); B) Dicarboxylic acids: salt formation, anhydride farmation, acid
chioride formation, amide formation and esterification; C) Hydroxy acids:
action of heat reaction of a, B and y -

hydroxy acids; D) Unsaturated acids (Maleic acid, Fumaric acid): Action of
heat, with alkaline KMnQO4

Named reactions: Huns-Diecker reaction, Schimdt reaction, Arndt Eistert
synthesis, Hell- Volhard - Zelinsky reaction.

Acid Derivatives

A) Acid Chlorides: Preparation from PGl 3; Rosenmund reduction, Hydrolysis
B) Anhydrides: Preparation from acety! chioride; Friedel -Crafts acetylation
C) Esters: Preparation by esterification; acidic and alkaline hydrolysis
of esters with mechanism, Reformatsky reaction
D) Amides: Preparation from ammonium salts; hydrelysis, Hoffmann
degradation of amides

UNIT- IV {9 Hrs.)
Electronic spectroscopy
Interaction of electromagnetic radiation with molecules and types of molecular

spectra. Energy levels of molecular aorbitals (cr, ;, 1T, :r: n)

Selection rules for electronic spectra. Types of electronic transitions in
molecules, effect of conjugation. Concept of chr omop hare and auxochrome.
Application of electronic spectroscopy and Woodward rules for calculating
Amax of conjugated dienes and a,8 — unsaturated compounds.



Infrared spectroscopy

Different regions in infrared radiations. Selection rules, modes of vibrations in
diatomic and polyatomic molecules.Characteristic absorption bands of various
functional groups - Fundamental frequencies, overtones and hotbands.

[R spectra of alkanes, alkenes and simple alcohcls ( inter and intramoclecular
hydrogen bonding), aldehydes, ketones, carboxylic acids and their derivatives (
effect of substitution on »>C=0 stretching absorptions).

UNIT-V {10 Hrs.)

Nuclear Magnetic Resonance {NMR) spectroscopy:

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 suifable
examples - ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribromo ethane, ethyl
acetate, toluene and acetophenone

Hands on / Skill based learning (12 Hrs.)

1. Skill: Identification of alcohols, phenols in real time application.

Student Activity: Identify for the composition of different cosmetics and
disinfectants (sanitizers etc) for the presence of alcchols and phenols.
[Submit document (PPT/ word doc)}

2. Skill: Experiential learning by identifying different acids in food stuffs.
Student Activity: To identify the presence of different acids in various food
stuffs through simple tests and submit the report in the format given by the
faculty.

3. Skill: Spectral analysis
Student Activity: Problem solving on spectral analysis followed by
submission of assignment.

Prescribed Text Book
1. Unified Chemistry, Vol lll, By Dr.O.P.Agarwal, Jai Prakash Nath
publications, Meerut.

Reference Books

1. A Text Book aof Organic Chemistry by Bahl and Arunbahl

2. A Text Book of Organic chemistry by 1 | FinarVol |

3. Qrganic chemistry by Bruice

4. QOrganic chemistry by Clayden

5. Spectroscopy by William Kemp

6. Spectroscopy by Pavia

7. Organic Spectroscopy by J. R. Dyer

8. Elementary organic spectroscopy by Y.R. Sharma

9. Spectroscopy by P.S.Kalsi

10. Spectrometric Identification of Organic Compounds by Robert M Silverstein,
Francis X Webster

11.Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson
Education (2009)

12.Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical

Organic Chemistry, 5th £Ed. Pearson (2012)

13. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000).



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA -8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: |l
Course Title: Organic Preparations & Course Code: 20CHP30S832
IR Spectral Analysis-Practical
No. of Hours: 60 Hrs LTP: 400 Credits: 2

Objectives

« Tolearn the basic laboratory techniques with reference tosynthesis
» To use synihesis equipment

» To interpret IR spectra / data

Course ouftcomes
CO1: Perform common laboratory technigues including reflux, distillation, re-
crystallization, vacuum filtration.

C02: Handle reflux apparatus, M.P apparatus, Vacuum pump for filtration,
electronic balance etc

CO3: Apply concepts of spectroscopy to analyze spectra / data of different
functional groups.

Organic preparations
1. Acetylation of one of the following compounds:
Amines (aniline, o-, m-, ptoluidines and o-, m-, p-anisidine) and

Phenols { B- naphthol, vanillin, salicylic acid) by any one method:
a. Using conventional method.

b. Using green approach
2. Benzolyation of one of the following amines
(aniline, o-, m-, p- toluidines and o-, m-, p- anisidine)

3. Nitration of any one of the following:
a. Acetanilide/nitrobenzene by conventional method
b. Salicylic acid by green approach (using ceric ammonium nitrate).



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA -8
{Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: |V
Course Titie: Inorganic, Organic & Course Code: 20CHCCIO43
Physical Chemistry
No.of hours: 60 Hrs LTP:400 Credits: 3

Objectives
e To learn the concepts of organometallic compounds, metal carbonyis and
photochemistry.

. To understand carbohydrate and heterocyclic chemistry + To study the
preparations, properties of amino acids, nitro compounds and amines
with relevant mechanisms. '

« To understand the concepts of thermodynamics and related laws

Course oufcomes

CO1: Classify the organometallic compounds, Summarize the concepts of
metal carbonyls and elaborate the photo processes & their applications

CO02: Discuss the molecular structure, physical and chemical properties of
carbohydrates and heterocyclic compounds.

CO3: Elucidate the preparation, properties of amino acids, nitro compounds
and amines with relevant chemical equations, mechanisms.

CO4: Deduce relations between the fundamental terms in thermodynamics
and discuss the Jaws of thermodynamics,

CO5: Solve concept based problems

UNIT - | {10 Hrs.)

Organo metallic Compounds

Definition and classification of organometallic compounds on the basis of
bond type; Concept of hapticity of organic ligands.

Metal carbonyls: Pi-acceptor behaviour of carbon monoxide. Synergic effects
(VB approach) - (MO diagram of CO can be referred to for synergic effect to
IR frequencies). 18electronrule, electron count for — Ni (CQO)4, Cr(CO)86,
Mn2(C0)10, Co2(CO)8. General methods of preparation - a) direct synthesis
from metal and CO, b) Photo decomposition or thermal decomposition of
primary carbonyls

Photochemistry

Difference between thermal and photochemical processes, Laws of
photochemistry- Grothus Draper's law and Stark-Einstein's taw of
photochemical equivalence, Quantum yijeld Photochemical reaction
mechanism- hydrogen- chlorine and hydrogen- bromine reaction. Qualitative
description of fluorescence, phosphorescence, Jablonski diagram,
Photosensitized reactions- energy transfer processes (simple example)'.



UNIT - I (10 Hrs.)
Carbhohydrates

Occurrence, classification and their biological importance. Mono saccharides:
Constitution and absolute Configuration of glucose and fructose, epimers and
anomers, mutarotation, determination of ring size of glucose and fructose,
Haworth projections and conformational structures; Inter conversions of
aldoses and ketoses; Killiani — Fischer synthesis and Ruff degradation;
Disaccharides: Elementary treatment of maltose, lactose and sucrose.
Polysaccharides: Elementary treatment of starch.

UNIT- 11} (9 Hrs.)

Amino acids

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) frem 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 iscelectric point. Chemical
properties: General reactions due to amino and carboxyl groups - lactams
from gamma and delta amino acids by heating- peptide bond (amide linkage).

Heterocyclic Compounds

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

UNIT- iV (9 Hrs.)

Nitrogen Containing Functional Groups Nitro hydrocarbons

Nomenclature and classification-nitro hydrocarbons, structure - Tautomerism
of nitroalkanes leading to aci and keto form, Preparation of Nitroalkanes,
reactivity - halogenation, reaction with HONO (Nitreus acid), Nef reaction and
Mannich reaction leading to Michael addition and reduction.



Amines

Introduction, classification; General methods of preparation- a) Ammonolysis
of alkyl halides b) Gabriel Phthalimide synthesis with mechanism c) Hoffmann
bromamide reaction with mechanism Properties: Physical properties, Basicity
of amines; Effect of substituent, solvent and steric effects. Chemical
properties: a) Distinction between Primary, secondary and fertiary amines
using Hinsherg's reagent and nitrous acid, b) Carbyl amine reaction c)
alkylation d) acylation e) diazotization

UNIT-V (10 Hrs.)
Thermodynamics

The first law of thermodynamics-statement, definition of internal energy and
enthalpy, Heat capacities and their relationship, Joule -Thomson effect-
coefficient, Calculation of work for the expansion of perfect gas under
isothermal and adiabatic conditions for reversible processes, State function.
Temperature dependence of enthalpy of formation - |

Kirchhoff'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. Third
law of thermodynamics, Spontaneous and non- spontaneous processes,
Helmholtz and Gibbs energies - Criteria for spontaneity.

Hands on / Skill based learning (12 Hrs.)

1. Skill: Identify the real time applications of Fluorescence and
Phosphorescence Student Activity: Short video making on real time
applica'tions of Fluorescence and Phosphorescence in different fields like
road safety, chemical sensors, medicine, fluorescent labelling, dyes,
biological detectors etc

2. S$kill: Experiential learning by identifying carbohydrates in food stuffs.
Student Activity: Identification of different sources of mono, di and paly
sacharides and perform possibie simple tests for carbohydrates for the
chosen source followed by report writing.

3. Skill: Exposure to biological significance of amino acids, carbohydrates
Student Activity: Peer teaching (Group activity) on ‘sources and
biological significance of amino acids, carbohydrates’ followed by Quiz
and submission of quiz questions.

3. Skill: Problem solving on concepts of the course
Student activity: Submission of assignment with solutions for concept
based problems (i.e Problem Solving)



Prescribed Text Book

1.

Unified Chemistry, Vol IV, By Dr.O.P.Agarwal, Jai Prakash Nath
publications, Meerut.

Reference Books

o B & R A R N

10.
11.

Concise coordination chemistry by Gopalan and Ramalingam
Coordination Chemistry by Basalo and Johnson

Organic Chemistry by G.Mareloudan, Purdue Univ

Text book of physical chemistry by S Glassione

Concise Inorganic Chemisiry by J.D.Lee

Advanced Inorganic Chemistry Veol-I by Satyaprakash, Tuli, Basu and
Madan

A Text Book of Organic Chemistry by Bahl and Arunbahl

A Text Book of Organic chemistry by | L Finar Vol |

A Text Book of Organic chemistry by | L Finar Vol li

Advanced physical chemistry by Gurudeep Raj

Organic chemistry, VI Edition, L.G.Wade Jr and Maya Shankar Singh



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishpa University, Machilipatnam)

SYLLABUS
Subject: Chemistry ' Semester: |V
Course Title: Organic Qualitative Course Code: 20CHP40OA42
Analysis - Practical
No. of Hours: 30 Hrs LTP: 002 Credits: 2

Objectives

o To experiment with the reactions of different organic functional groups.

s+ To identify the organic functional group and name of the compound by
using a systematic procedure.

Course outcomes

CO1: Adapt systematic procedure and perform organic compound analysis to
identify the organic functionai group and name of the compound. |

C0O2: Determine the boiling/melting point of the given organic compound.

Organic Qualitative analysis 50 M

Analysis of an organic compound through systematic qualitative procedure for
functional group identification inciuding the determination of melting point and
beiling point with suitable derivatives.

1. Carboxylic acids — acetic acid, bezocic acid, oxalic acid, succinic acid,
phthalic acid |

Phenols — Phenol, a- naphthol, - naphthol

Aldehydes — acetaldehyde, benzaldehyde

Ketones — acetophenone, benzophenone

Carbohydrates — Glucose, Fructose

Amides — acetamide, urea, benzamide 7. Amines - Aniline

» ;oW N



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA -8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: IV
Course Title: Inorganic & Physical Chemistry Course Code: 20CHCCIP43
No. of Hours: 60 Hrs LTP: 400 Credits: 3
Objectives
. To understand the various bonding theories of metal complexes,
structures and stabilities.
. To study the inorganic reaction mechanism and biological

significance of essential elements

. To learn the applications of phase rule to different systems and to
realize the significance of freezing mixtures

. To get basic knowledge of electrochemistry and chemical kinetics,

Course out comes

CO1: Summarize the terminology, nomenclature, stereo Chemistry, theories
of bonding, and stability of complex compounds.

CO2: Elucidate the inorganic reaction mechanism path ways and Outline the
role of essential elements in biological processes.

CO3: Apply phase rule to different systems mentioned.

CO4: Describe the electrochemical concepts and their applications in
electro-analytical techniques.

CO5: Elaborate and deduce expressions for kinetics of chemical reactions.

CO6: Solve concept based problems

UNIT-I (10 Hrs.)
Coordination Chemistry

IUPAC nomenclature of coordination compounds,  Structural and
stereoisomerism in complexes with coordination numbers 4 and 6. Valence
Bond Theory { VBT): Inner and outer orbital complexes. Limitations of VBT.
Crystal field Theory: Crystal field effect, oc tahedral symmetry. Crystal field
stabilization energy (CFSE), Crystal field

effects for weak and strong fields. Tetrahedral symmetry, Factors affecting
the magnitude of crystal field splitting energy, Spectrochemical series,
Comparison of CFSE for Octahedral and Tetrahedral complexes, Tetragonal
distortion of octahedral geometry,

Jahn-Teller distortion, square planar coordination.

Stability of metal complexes

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.



UNIT—II | (10 Hrs.)
Inorganic Reaction Mechanism

Introduction to inorganic reaction mechanisms, Concept of reaction pathways,
transition state, intermediate and activated complex. lLabile and inert
complexes, ligand substitution reaction SN " and SN ? Substitution reactions
in sguare planar complexes, Trans - effect, theories of trans- effect and its
applications.

Bioinorganic Chemistry

Metal ions present in biclogical systems, classification of elements accaording
to their action in biological system. Gec chemical effect on the distributioh
of metals, Sodium/ K - pump, carbonicanhydrase and carboxypeptidase.
Excess and deficiency of some trace metals: Copper, Calcium, Cobalt, i
ron. Toxicity of metal ions (Hg,Pb,Cd and As), reasons for toxicity. Use of
chelating agents in medicine; Cisplatin as ananti- cancer drug. Haemoglobin,
Myoglobin.

UNIT- I {9 Hrs.)
Phase rule

Concept of phase, components, degrees of freedom. Thermodynamic
derivation of Gibbs phase rule. Phase diagram of one component system -
water system, Study of Phase diagrams of Simple eutectic systems i) Pb-Ag
system, de- silverisation of lead ii) NaCl-Water system, Congruent and
incongruent melting point- Definition and examples for systems having
congruent and incongruent melting point, freezing mixtures.

UNIT- IV {9 Hrs.)
Electrochemistry

Specific conductance, equivalent conductance and molar conductance -
Definition and effect of dilution. Cell constant. Strong and weak electrolytes,
Kohirausch’ s law and i ts applications, Definition of transport number,
determination of transport number by Hittorf's

method. Debye- Huckel- Onsagar' s equation for strong electrolytes {
elementary treatment only), Application of conductivity measurements

- conductometric titrations.

Electrochemical Cells- Single electrode potential, Types of electrodes with
examples: Metal- metal ion, Gas electrede, Inert electrode, Redox electrode,
Metal- metal insoluble salt- salt anion. Determination of EMF of a cell, Nernst
equation, Applications of EMF measurements Potentiometric titrations.



UNIT-V (10 Hrs.)
Chemical Kinetics

The concept of reaction rates. Effect of temperature, pressure, catalyst and
other factors on reaction rates. Order and molecularity of a reaction,
Derivation of integrated rate equations for zero, fi rst and second order
reactions ( both for equal and unequal concentrations of reactants). Half-life
of a reaction. General methods for determination of order of a reaction.
Concept of activation energy and iis calculation from Arrhenius equation.
Theories of Reaction Rates: Collision theory and Activated Complex theory of
bimolecular reactions. Comparison of the two theories (qualitative treatment
only). Enzyme catalysis

Specificity, factors affecting enzyme catalysis, Inhibitors and Lock & key
model. Michaels- Menten equation- derivation, significance of Michaelis-
Menten constant.

Hands on / Skill based learning (12 Hrs.)
1. Skill: Preparation of simple complexes; Interpretation of structure.

Student Activity: Preparation of simple complexes in the laboratory
followed by document submission in the prescribed format.
2. Skill: Identify the biological significance of trace metals

Student activity: Preparation of short video / PPT/ word document on
biological significance of trace metals.
3. Skill: Problem solving in electrochemistry & chemical kinetics

Student activity: Submission of assignment with solutions for concept
based problems in Electrochemistry and Chemical kinstics.

Prescribed Text Book
1. Unified Chemistry, Vol V, By Dr.O.P.Agarwal, Jai Prakash Nath
publications, Meerut.

Reference Books
Concise coordination chemistry by Gopalan and Ramalingam

Coordination Chemistry by Basalo and Johnson

Organic Chemistry by G.Mareloudan, Purdue Univ

Text book of physical chemistry by & Glasstone

Concise Inorganic Chemistry by J.D.lee

Advanced Inorganic Chemistry Vol - | by Satyaprakash, Tuli, Basu and
Madan

A Text Book of Organic Chemistry by Bahl and Arunbahi

@O AN

~

8, A Text Book of Organic chemistry by | L Finar Vol |

10. A Text Book of Organic chemisiry by | L Finar Vol i

11. Advanced physical chemistry by Gurudeep Raj

12, Organic chemistry, VI Edition, L.G. Wade Jrand Maya Shankar Singh



MARIS STELLA COLLEGE {(AUTONOMOUS), VIJAYAWADA-8
{Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: IV
Course Title: Physical Chemistry — Practical Course Code: 20CHP5PC42
No. of Hours: 30 Hrs LTP: 002 Credits: 2
Objectives
. To understand the concepts of electrochemistry and their application in

electro analytical techniques
U To learn experimental procedures and perform experiments in eiectro
chemistry and chemical kinetics.

Course outcomes

CO1: Handle potentiometer, conductivity meter and perform experiments in
etectro chemistry.

C0O2: Determine the order and average rate constant of chemical reactions

CQ03: Use glassware, equipment, chemicals and follow experimental procedures
in the laboratory.,

Conductometry, Potentiometry and Kinetics 50 M
1. Conductometric estimation of sirength of CH3COOH Solution using
standard NaOH soiution.
2. Conductometric estimation of concentration of CH3COOH and HCI in a
- mixture using standard NaOH solution.
3. Potentiometric estimation of Fe (lI) using standard K2Cr207

solution.
4, Determination of rate constant for acid catalyzed ester hydrolysis.
5, Determination of rate constant for the decomposition of H202

catalyzed by Fe ",



MAR!S STELLA COLLEGE (AUTONOMOUS)}, VIJAYAWADA - 8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS _
Subject: Chemistry Semester: V
Course Title: Synthetic Organic Chemistry Course Code: 20CHSEC11S03
No.of hours: 45 LTP:300 Credits: 3
Objectives
. To impart basic knowledge on different concepts of synthetic organic
chemistry.

» To understand the concepts of retro synthetic analysis.
» To learn the action of various oxidizing and reducing agents in a reaction
path.

Course outcomes

CO1: Summarise different types of pericyclic reactions.

CO2: Explain protection and deprotection concepis in synthetic organic
chemistry. -

CO3: Qutline the concepts of retro synthesis and reagents in organic

chemistry.
CO4: Outline the mechanisms of certain chemical reactions,
CO5: Solve concept-based problems.

UNIT-i: Pericyclic reactions (10 Hrs.)

1. A brief introduction fo synthetic organic chemistry features and
classification of per cyeclic reactions: Phases, nodes and symmetry
properties of molecular orbital's in ethylene, 1, 3-butadiene, 1, 3, 3-
hexatriene, alkylation and ally radical. Thermal and photochemical
reactions.

2. Electro cyclic reactions: Definition and examples, definitions of con and dis
rotation, Woodward- Hoffmann selection rules.(Correlation diagrams are
not required)Cyclo addition reactions: Definition and examples, definitions
of supra facial and an tar facial addition, Woodward- Hoffmann selection
rules. (Correlation diagrams are not required)

UNIT- II: Protection & deprotection (9 Hrs.)

1. Introduction, significance, protecting & deprotecting agents.

2. Protecting & deprotecting agents for the following functional groups:
alcohols, carboxylic acids, carbonyl compounds, Amines.

Groups Protecting Agent Deprotecting Agent

-OH Benzyl chloride Reduction /Pd

-COOH Alcohols (Esterfication) Hydroxyl group{esterhydrolysis)
Aldehyde dithiol _ Acidic hydrolysis

Ketone ethylorthoformate acidic hydrolysis

Amines Acetyl chloride or hydroiysis

acetic anhydride



UNIT -llI: Retro synthesis (10 Hrs.)

1. Important terms in Retro synthesis with examples-Disconnection, Target
molecule, FGI, Synthon, Retro synthetic analysis, chemo selectivity, region
selectivity Importance of Order of events in organic synthesis

2. Retro synthetic analysis of the compounds: a. cyclohexene, b.4-Nitro
toluene, c. Paracetamol.

UNIT-IV: Synthetic Reactions {10 Hrs.)

1. Mechanisms for Shapiro reaction, Stork - enamine reaction (only
alkylation), Robinson annulation,Suzuki coupling only

2. Bailys-Hillman reaction, Heck reaction, Suzuki coupling- anly reaction

UNIT-V: Reagents in Organic Chemistry (6 Hrs.)

1. Oxidizing agents: PCC, PBC, Se02 (Riley oxidation), NBS.

2. Reducing agents: LiAIH4 (with mechanism), LTBA, Metal-sclvent reduction
(Birch reduction), Catalytic reduction.

Co-curricular activities:

. Invited lectures and presentations on related topics by field/industrial
experts,

«  Assignments, Seminars and Quiz (on related topics), collection of relevant
videos and material.

Prescribed textbooks:

1. Peri cyclic reactions by lan Fleming, Second edition, Oxford University
press,

2. Peri cyclic Reactions-A Text book: Reactions, Applications and Theory by
S.Sankararaman, WILEY-VCH.

3. Reaction Mechanismin Organic Chemistry by S.M. Mukherji and S.P.Singh,
Revised edition, Trinity Press.

4. Pericyclic reactions-AMechanistic study by $.M.Mukherji, Macmillan India.

5. Organic synthesis: The disconnection approach by Stuart Warren, John
Wiley & Sons. ,

6. Organic chemistry by Jonathan Clayden, Nick Greeves and Stuart Warren,
Second edition, Oxford university press.

7. Reactions, Reagents and Rearrangements by S.N. Sanyal, Bharati Bhawan
Publishers & Distributors.



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
{Affiliated to Krishna University, Machilipainam)
SYLLABUS

Subject: Chemistry Semester: V
Course Title: Synthetic Organic Chemistry - Practical

Course Code: 20CHP611802
No.of hours: 45 LTP:003 Credits: 2

Objectives
To perform the organic qualitative analysis for the detection of N.

To learn green methods for the preparation of specific organic compounds.

Course Qutcomes _

CO1: Perform the arganic qualitative analysis for the detection of N
using the green procedure.

CO2: Learn the procedure for the separation of mixture famine acids
using paper Chromatography.

List of Practicals {30 Hrs.)
1.Green procedure for organic qualitative analysis: Detection of N
2. Preparation of para nitro aniline from acetanilide ( two step )

3. Green oxidation reaction: Synthesis of adipic acid

4. Preparation of acetanilide by Green method.

5.8ynthesis of benzene azo $- naphthol.

Hands on / skill based learning (15 Hrs.)
Activity: Document preparation on green methods for the synthesis of
specified organic compounds



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishna University, Machllipatnam)

SYLLABUS
Subject: Chemistry Semester: V
Course Title: Analysis of Organic Compounds Course Code: 26CHSEC12A03
No.of hours: 45 LTP: 300 Credits: 3

Objectives

« To learn the concepts and applications of IR, NMR and Mass spectroscopy

e To understand the basic concepts of separation techniques - solvent
extraction and various chromatographic methods,

Course Outcomes

CO1: Apply spectroscopy toc analyse molecular structure.

CO2: Discuss basic principle, instrumentation, experimental procedure
applications of solvent extraction and chromatography methods
(CC, PC, TLC, HPLC).

C03: Solve concept-hased problems.

UNIT-I: Mass Spectrometry {9 Hrs.)
1. A brief introduction to analysis of organic compounds
Basic principles, Instrumentation - Mass spectrometer, electron lonization
(Electron Impact ionization, El), Mclecular ions, metastable ions, Isotope
abundance.
2. Basic fragmentation types. Fragmentation patterns in Toluene, 2-
Butancl, Butaldehyde, Propionic acid.

UNIT-II: (8 Hrs.)

Structural elucidation of organic compounds using IR, NMR, mass specirai
data for 2, 2, 3, 3-Tetra methyl butane, Butane-2, 3-dione, Propionic acid and
methyl propionate.

UNIT-III: (8 Hrs.)
Structural elucidation of organic compounds using IR, NMR, Mass spectral
data for Phenyl acetylene, acetophenone and p-nitro Aniline.

UNIT-IV: Separation techniques-1 (10 Hrs.)

1. Solvent extraction-Principle and theory, Batch extraction
technique, application of batch extraction in the separation of organic
compounds from mixture- acid & neutral, base &neutral.

2. Chromatography- Principle and theory, classification, types of
adscrbents, eluents, Rfvalues and factors affecting Rfvalues.

3. Thin layer chromatography-principle, experimental procedure,
advantages and applications.



—

UNIT-V: Separation technigues-2 (10 Hrs.)

1. Paper chromatography- Principle, experimental procedure,
ascending, descending, radial and two dimensional, applications.

2. Column chromatogréphy—Principle, classification, experimental
Procedure, applications. HPLC-Principle, Instrumentation-block
diagram and applications

Co- curricular activities:

s Assignments, Seminars and Quiz (on related topics), collection of videos
and other material on modes of development in PC,

¢ Visit to labs/industries.

s Classroom activity for advanced learners on solvent extraction.

Prescribed text books:

Organic Spectroscopy by William Kemp, Third Edition, Palgrave
USA.

Introduction to Spectroscopy by Pavia, Lamp man, Krizand Vyvyan,

Fifth edition, Cengage.

Organic Spectroscopy: Principles and Applications by Jag Mohan,
Second edition, Alpha Science.

Spector's copy of Organic Compounds by P.S.Kalsi, Seventh
edition, New Age International.

Spectroscopic Methods in Organic Chemistry by lan Fleming and

DudlieyWilliams, Seventh edition, Springer.

Fundamentals of Analytical Chemisiry by F.James Holler, Stanley R
Crouch, Donald M.Westand Douglas A.Skoog, Ninth edition, Cen
gage.

Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupta and
Kevin A.8chug, Seventh edition, Wiley.

Quantitative analysis by R.A.Day Jr. and A.L.Underwood, Sixth
edition Pearson.

Text book of Vogel's Quantitative Chemical Analysis, Sixth edition,

Pearson.



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishna University, Machilipatnam)
SYLLABUS
Subject: Chemistry Semester: V
Course Titie: Analysis of Organic Compounds - Practical
Course Code: 20CHP712A02

No.of hours: 45 LTP:003 Credits: 2
Objectives

. To handle laboratory equipment

. To carry out chromatography and solvent extraction experiments.
» To learn the applications of spectroscopy.

Course ocutcomes

CO1: Handle separatory funnel, TLC sheets, chromatography papers,
applicator, UV chamber etc.

C0O2: Perform experiments on PC, TLC and Solvent extraction.

CO3; Apply spectroscopic data for structural elucidation

List of practicals: (30 Hrs.)

1. Influence of nature of S.P and M.P on the separation of ink pigments by
paper chromatography (Note: Use at least two different types of papers
and solvents)

2. Separation of mixture of amino acids (Glycine, phenyl alanine) by paper
chramatography

3. Preparation and purity check of benzanilide by TLC

4. Preparation and separation of mixture of 2,4-Dinitro pheny! hydrazones of
acetone and bufanone by TLC

5. Separation of benzophenone and benzoic acid by batch extraction

6. Separation of food dyes using Column Chromatography (Demo)

Hands on/ Skill based learning . (15 Hrs.)
Activities:
1. Comparison of different modes of development in PC for separation of
hlack ink sample.
2. IR spectral analysis of the following functional groups with examples.
a. Hydroxyl groups — ethyl alcohol
b. Carbonyl groups — acetaldehyde, benzophenone
c. Amino groups — propyl amine
d. Aromatic groups - phenol



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8
{Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: V
Course Title: Analytical Methods in Chemistry — | Course Code: 20CHSEC21AM3
No.of Hours: 45 LTP:300 Credits: 3

Objectives
e To learn the common laboratory practices
¢ To know the fundamentals of data analysis.
e To understand the principle and experimental techniques of analytical
methods
¢ To study the methods of determination of certain parameters in water
analysis.

Course outcomes

CO1: Summarize general lab practices and concepts.

CO2: Explain various operations of gravimetric analysis.

CO03: Classify errors and describe basic methods, concepts in data analysis

CO04: Discuss the principle, instrumentation and applications of spectrophotometry,
Potentiometry, AAS.

CO5: Solve concept- based problems

UNIT-1: Quantitative Analysis - 1 (9Hrs.)

1. Use of glassware for accurate and rough measurements, dilution of
concentrated acids, methods of expressing concentration - Molarity,
Molality, Normality, v/v, w/v, ppm and ppb, preparing selutions- Standard
solution, primary standards and secondary standards.Dilutions — ug/ml
solutions, preparation of acidic, basic buffer soiutions

2. Simple purification and separation methods:Crystallization - choice of
solvent, dissolution of sample at elevated temperature, hot filtration,
crystallization on cooling, simple distillation;Determination of melting and

boiling points.
UNIT-Il: Gravimetry, Potentiometry (10 Hrs.)
1. Gravimetric analysis: Precipitation, coagulation, peptization,co-

orecipitation, post precipitation, digestion, filtration, and washing of
nrecipitate, drying and ignition.

2. Basic principle, brief discussion -of reference electrodes -hydrogen
electrodes, calomel electrode and glass electrode; potentiometric titration
technique; location of end points; pH measurements, Applications -
potentiometric titration of Fe(il) against standard K,Crz07,



UNIT - [Il: Treatment of analytical data (9 Hrs.)
1. Errors-Types of errors {(Determinate and indeterminate errors), methods of
minimization of errors
2. Accuracy - methods of expressing accuracy;Precision - methods of
expressing precision - standard deviation;Confidence limits, significant
figures, and its importance

UNIT- IV: Spectrophotometry, AAS (8 Hrs.)

1. Spectrophotometry: Principle, Instrumentation: Single beam and double
beam spectrameter, Beer- Lambert's law- Derivation and deviations from
Beer-Lambert’s {aw, applications of Beer- Lambert’'s law-Quantitative
determination of Fe+2, Mn+2.

2.  Atomic Absorption Spectroscopy. Principle, brief discussion of
instrumentation with a block diagram -radiation source, atomization unit,
oxidizing agents/fuels, chopper, moncchromator, detectors and read out
device. Application - determination of Mg in tap water

UNIT- V: Analysis of water {9 Hrs.)
1. Determination of dissolved solids, total hardness of water, turbidity,
alkalinity
2. Dissolved oxygen, COD, BOD, determination of chloride using Mohr's
method.

Co-curricular Activities
1. Invited lectures and presentations on related topics by field / industrial

experts.

2. Assignments / Seminars / Quiz / PPT or video making on related topics,
preparation of MCQs

3. Visits to labs/ indusiries

Prescribed Text book
1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition,

Pearson.

Reference Books
1.  Fundamentals of Analytical Chemistry by F.James Holler, Stanley R

Crouch, Donald M.Westand Douglas A.Skoog, Ninth edition, Cengage.

2. Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupta and
KevinA.Schug,Seventh edition, Wiley.

3. Quantitative analysis by R.A.DayJr. And A.L.Underwood, Sixth edition,
Pearson.

4. Text book of Environmental Chemistry and Pollution Contral by §.5.Dara
and D.D.Mishra, Revised edition, 8 Chand & Coltd.



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8
{Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semaester: V
Course Title: Analytical Methods in Chemistry — | — Practical

Course Code: 20CHP621AN2

No.of Hours: 45 LTP:003 Credits: 2
Objectives
° To handle analytical instruments — potentiometer, colorimeter etc.
. To carry out water analysis

Course outcomes
CO1: Handle instruments potentiometer, colorimeter etc. and perform experiments on them.
C02: Analyze water samples for certain parameters.

List of Practicals (30 Hrs.)

1. Verification of Beer lambert's law for Poctassium permanganate solution using
colorimeter /spectrophotometer.

Potentiometric estimation of Fe(ll) against standard Cr(V]) solution.

Determination of alkalinity of water sample

Determination of dissolved axygen (DO)of water sample

Determination of Chemical Oxygen Demand (COD) of water sample

Determination of chloride in water sample using Mohr's method,

oINS ERS

Hands on/ Skill based learning (15 Hrs.)
Activity: Analysis of potable ground water samples of students’ locality.

Reference Book
Textbook of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS

Subject: Chemistry Semester: V
Course Title: Analytical Methods in Chemistry - |l
Course Code: 2Z0CHSEC22AM3

No.of Hours: 45 LTP:300 Credits: 3

Objectives
e To understand the basic concepts of separation techniques — solvent
extraction andvarious chromatographic methods.
e To learn ion exchange method

Course outcomes

CO1: Discuss basic principle, instrumentation, experimental procedures,
applications of solvent extraction and chromatography methods (CC, PC,
TLC, HPLC, GC).

CO2: Explain the concept of ion exchange method.

CO3: Solve concept-based problems.

UNIT-I: Chromatography-introduction & Classification (9 Hrs.)
1. Chromatography - Introduction: Definition, principles of differential
migration, Classification of chromatography methods based on stationary
phase, mchile phase and principle.
2. Nature of adsorbents and solvent systems Rf values, factors affecting Rf
values.

UNIT- Il: PC, TLC (10Hrs.}

1. Paper Chromatography: Principle, experimental procedure - choice of
paper and solvent systems, varicus modes of development- ascending,
descending, radial/ Circular .and two-dimensional, visualization
techniques; Application — separation of amino acids.

2. Thin layer chromatography: Principle, Experimental procedure,
preparation of plates, adsorbents and solvents, development of
chromatogram, detection of spots, applications and advantages.

UNIT-llI: Column chromatography {9 Hrs.)

1. Column chromatography: Principle, classification, Experimental
procedure, stationary and mobile phases, development of the
Chromatogram, applications.

2. HPLC: Basic principles, instrumentation —block diagram and applications.



UNIT - IV: Gas Chromatography (8 Hrs.)

1. Basic principle, Instrumentation- carrier gas, sample injection system,
column materials, support materials (just mention their names only);
working of G.C,

2. Detector systems- Flame ionization detector {(FID), thermal conductivity
detector (TCD), advantages of GC over other methods, Applications -
separation of ink pigments by GC,

UNIT - V: Solvent Extraction, lon Exchange (9Hrs.)

1. Solvent Exiraction: Introduction, principle, factors affecting solvent
extraction, Technigues of solvent extraction: Batch extraction, continuous
extraction and counter current exfraction. Synergism. Application-
Determination of iron (lil).

2. lon Exchange method: Introduction, action of ion exchange resins,
applications.

Co-curricular Activities
1. invited lectures and presentations on related topics by field / industrial
experts.
2. Assignments / Seminars / Quiz / PPT or video making on related topics,
preparation of MCQs
3. Visits to labs/ industries

Prescribed Text book
1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition,

Pearson.

Reference Books
1. Fundamentals of Analytical Chemistry by F.James Holler, Stanley R
Crouch, Donald M.Westand Douglas A.Skoog, Ninth edition, Cengage,
2. Analytical Chemistry by Gary D.Christian, PurnenduK.Dasgupta and
KevinA.Schug,Seventh edition, Wiley.
3. Quantitative analysis by R.A.DayJr. And A.L.Underwood, Sixth edition,
Pearson.
4. Instrumental methods of analysis by H. Kaur
5. Separation methods by M.N. Sastry



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8
(Affiliated to Krishna University, Machilipatnam)

SYLLABUS
Subject: Chemistry Semester: V
Course Title: Analytical Methods in Chemistry — 1l - Practical
Course Code: 20CHP722AM2
No.of Hours: 45 LTP:003 Credits: 2

Objectives

e To handle laboratory equipment
e To carry out chromatography and solvent extraction experiments.

Course outcomes

CO1: Handle separatory funnel, TLC sheets, chromatography papers,
applicator, UV chamber etc.

CO2: Perform experiments on PC, TLC and Sclvent extraction.

List of Practicals (30 Hrs.)

1. Influence of nature of S.P and M.P on the separation of ink pigments by
paper chromatography (Note: Use at least two different types of papers
and solvents) ‘

2. Separation of mixture of amino acids (Glycine, phenyl alanine) by paper
chromatography

3. Preparation and purity check of benzanilide by TLC

4. Preparation and separation of mixture of 2,4-Dinitro phenyl hydrazones of
acetone and butanone by TL.C

5. Separation of benzophenone and benzoic acid by batch extraction

6. Separation of food dyes using Column Chromatography (Demo)

Hands on/ Skiil based learning {15 Hrs.)
Activity:

1. Comparison of different modes of development in PCfor separation of

black ink sample.
2. Separation of components in vegetable extracts by PC



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA — 8
' (Afﬂnatedtol(ﬁshnalJnWersny,Machiﬁpatnam)

SYLLABUS

Subject: Chemistry Semester: V
Course Title: Analytical Methods in Chemistry
Course Code: 20CHSEC31AM3

No.of hours: 45 LTP:300 Credits:3

Objectives

. To know the fundamentals of data analysis.

. To understand the principle and experimental technigues of analytical
methods

. To understand the basic concepts of separation techniques-solvent

extraction, ion exchange and chromatographic methods.

Course Qutcomes
CO 1: Classify errors and describe basic methods, concepts in data Analysis.

CO2: Explain various operations of gravimetric analysis.

CO3: Summarize basic principle, instrumentation, experimental Procedures,
applications of spectrophotometry, solvent extraction, chromatography
and ion exchange methods

CO4: Solve concept-based problems.

UNIT-I; Treatment of analytical data: _ (9 Hrs.}

1. Types of errors, significant figures and its importance, accuracy-
methods of expressing accuracy, absolute and relative errors, erro
analysis and minimization of errors.

2. Precision - methods of expressing precision, standard deviation and
confidence limit. The correlation coefficient.

UNIT-I1: Gravimetric analysis and spectrophotometry (9 Hrs.}

1. Principles of gravimetric analysis: precipitation, coagulation,
peptization, co-precipitation, post-precipitation, digestion, filtration and
washing of precipitate, drying and ignition. '

2. Spectrophotometry: Principle, Instrumentation: Single beam and double
beam spectrometer, Beer- Lambert's law- Derivation and deviafions
from Beer-Lambert's law, applications of Beer- Lambert's law-
Quantitative determination of Fe+2, Mn+2.

"UNIT-11: Solvent extraction, ion exchange (9 Hrs.)

1. Solvent Extraction: Introduction, principle, techniques, factors affecting
solvent extraction, Batch extraction, continuous extraction and counter
current extraction. Synergism. Application- Determination of lron {1l).

2. lon Exchange: Introduction, action of ion exchange resins, separation

of inorganic mixtures, applications.



UNIT- IV: Chromatography: Part - | {9 Hrs.)

1.

Classification of chromatograpghy methods, principles of differential
migration adsorption phenomenon, Nature of adsorbents, solvent
systems, Rf values, factors effecting Rf values.

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

UNIT-V: Chromatography: Part - Il (9 Hrs.)

-1,

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 Chromatagraphy(CC): Principles, experimental procedures,
Stationary and mobile Phases, Separation techniques, Applications.
HPLC: Basic principles and applications.

Co- curricular activities:

Assignments, Seminars and Quiz (on related topics), collection of videos
and other material on modes of development in PC.

Visit to labs/industries,

Classroom activity for advanced learners on sclvent extraction.



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishna University, Machilipatnam}

SYLLABUS

. Subject: Chemistry Semester: V
Course Title: Analytical Methods in Chemistry - Practical

Course Code: 20CHPB31ANM2
No.of hours: 45 LTP:003 Credits: 2

Objectives
«To handle colorimeter/ spectrophotometer for quantitative analysis.
»To carry out chromatography and solvent extraction experiments.

Course Qutcomes
CO1: Handie colorimeter/ spectrophotometer, separatory funnel, TLC
sheets, chromatography papers, applicator, UY chamber etc.
CO2: Perform experiments on colerimeter, PC, TLC and Solvent

extraction.
List of practicals (30 Hrs.)
1. Verification ofBeer lambert’s law for KMnO4 solution using colorimeter /
spectrophotometer

2. Influence of nature of S.P and M.P on the separation of ink pigments by
paper chromatography (Note: Use at least two different types of papers
and solvents)

3. Separation of mixture of amino acids (Glycine, phenyl alanine) by paper
chromategraphy

4, Preparation and purity check of benzanilide by TLC

. Separation of benzophencne and benzeic acid by batch extraction

6. Separation of food dyes using Column Chromatography (Demo)

4}

Hands on / skill based learning (15 Hrs.)
Acftivities:

1.  Comparison of different modes of development in PC for separation of
black ink sample.
2. Separation of components in vegetable extracts by PC



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA -8
{(Affiliated to Krishna University, Machilipatnam)

SYLLABUS

Subject: Chemistry Semester: V
Course Title: Cosmetics and Pharmaceutical Chemistry

Course Code: 20CHSEC32CP3
No.of hours: 45 LTP:300 Credits: 3

Objectives

¢ To learn about the basic terminology of drug chemistry.

e To wunderstand the principles of farmulation and application of
Cosmetics & perfumes.

e To acguire knowiedge on synthetic techniques of drugs.

e To understand the synthesis and therapeutic action of different types
of drugs

e To become aware of HIV drugs.

Course Cufcomes

CO1: Summarise the terminoiogy and nomenclature of drugs, different
formulations.

CO2; Classify formulations and discuss the properties of drugs.

CO03: Outline the synthesis and therapeutic action of different types
of drugs

CO4: Discuss the preparation and uses of certain Cosmetics
&perfumes.

CO5: Solve concept based problems

UNIT-I: {9 Hrs.)

1. Introducticn and terminology: Drug, disease ({definition), historical
evolution, sources- plant, animal, synthetic, biotechnelogy and human
gene therapy. Terminology: Definitions of pharmacy, pharmacology,

pharmacophore, pharmacodynamics, pharmacokinetics (ADME,
Receptors-brief treatment), metabolites and anti-metabolites.
2. Nomenclature and c¢lassification: Nomenclature- Chemical name,

Generic name and trade names with examples. Classification-
Classification based on structures and therapeutic activity with one
example each.

UNIT-I: {9 Hrs.)

1. Pre-formulations: Need of conversion of Drugs into maedicine.
Intreduction to pre formulations, physico-chemical properties of drug
substances- a) physical properties: physical form (crystal, amorphous),
particle size, shape, flow properties, solubility profile (pKa, pH, partition
coefficient), b) Chemical properties: hydrolysis, oxidation, reduction,
polymerization.



2. Classification of formulations: Route wise dosage forms, form wise
dosage forms (definition of terms with suitable examples), additives and
their role in formulations (definitions with examples).

UNIT- IIl: Chemistry of Cosmetics and Perfumes (9 Hrs.)

1. A general study including preparation and uses of the fellowing: Hair
dye, hair spray, shampoo, suntan lotions, face powder, lipsticks, talcum
powder, nail enamel, creams (cold, vanishing and shaving creams),
antiperspirants and artificial flavours.

2. Essential cils and their importance in cosmetic industries with reference
to Eugenol, Geranial, sandalwood oil, eucalyptus, rose oil, 2-phenyl ethyl
alcohol, Jasmine, Civet one, Mascon.

UNIT~IV: Drugs & Pharmaceuticals | (9 Hrs.)

1. Drug discovery, design and development; Basic Retrosynthetic approach.
Synthesis of the representative drugs of the following classes

2. anaEgesicé agents, antipyretic agents, anti inflammatory agents (Aspirin,
paracetamal, ibuprofen) '

UNIT-V: Drugs & Pharmaceuticals Il (9 Hrs.)

1. Synthesis of the representative drugs of the following classes: Antibiotics
(Chloramphenicol); antibacterial and antifungal agents (Sulphonamides;
Sulphacetamide, Trimethoprim)

2. Antiviral agents (Acyclovir), Central Nervous System agents
{Phenobarbital, Diazepam), Cardiovascular  (Glycerol  ftriturate),
antilaprosy (Daps one), HIV-AIDS related drugs (AZT-Zidovudine).

Co- curricular activities:
e Visit to labs / industries

e Super screen recorder video and document on any five daily used drugs
with their chemical composition and therapeutic action.

e Seminar by students on any drugs with their therapeutic action.

Prescribed Text books

1. A handbook of Industrial Organic Chemistry by Samuel P Sadtler,

~ JB Lippincott company.

2. Handbook Industrial Chemistry by Mohammad Farhat Ali Khan,

First edition

Related online methods available.

Industrial Chemistry, E. Stocchi: Vol -1, Ellis Horwood Ltd. UK.
Engineering Chemistry P.C. Jain, M. Jain: Dhanpat Rai & Sons, Delhi.
Industrial Chemistry, Sharma, B.K. &Gaur,Goel Publishing

House, Meerut(19986)

[0 T &3 BN - N 4%



7. Introduction to Medicinal Chemistry, G.L. Patrick: Oxford University
Press, UK.

8. Medicinal and Pharmaceutical Chemistry, Hakishan, V.K. Kapoor:,
Vallabh Prakashan, Pitampura, New Delhi.

9. Principles of Medicinal Chemistry, William O. Foye, Thomas L.,
Lemke, David A. William: B.l. Waverly Pvt. Ltd. New Delhi.

10. Industrial Microbiology, 3rd Edition, JR Casida L.E. (2015 New Age
international (P) Limited Publishers, New Delhi, India.

11. Industrial Microbiology: An Introduction. 1st Edition, Waites M.J.,Morgan
N.L., Rockey J.S. and Higton G. (2001) Blackwell Science,London, UK.

12. Microbiology. 5th Edition, Pelczar M.J., Chan E.C.S. and Krieg
N.R. (2003) Tata McGraw-Hill Publishihg Company Limited, New
Delhi.



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA - 8
(Affiliated to Krishna University, Machilipatnam})
SYLLABUS

Subject: Chemistry Semester: V

Course Title: Cosmetics and Pharmaceutical Chemistry - Practical
Course Code: 20CHP732CP2

No.of hours: 45 I.LTP:003 Credits: 2

Objectives
« To learn the procedures for the synthesis of various cosmetics and drugs.

Course Outcomes

CO1: Prepare cosmetics.

CO 2: Prepare anti-inflammatory drug aspirin.

CO 3: Perform experiments on solubility and pH conditions of drugs

List of practicals (30 Hrs.)
Preparation of talcum powder,

Preparation of shampoo.

Preparation of nail polish remover.

Preparation of cold cream.

Preparation of aspirin.

Solubility of salicylic acid in water.

Effect of pH on solubility of salicylic acid.

_'\JCDU"ILDJI\J—-‘-

Hands on / skill based learning (15 Hrs.)
Activity: Document or a video on any of the five daily used
drugs/cosmetics with their chemical composition and therapeutic action.



