N CHE C05: ADVANCED ELECTROCHEMISTRY - 1I
h 4 Credit (4 hrs/week)

UNIT-1
Electrochemical analysis o
Introduction to electrochemical methods, electrochemical cells, diffusion controlled limiting current,
voltage scanning polarography, shape and interpretation of polarographic wave, current —voltage
relationship during electrolysis. General Principle and applications of Linear Sweep Voltammetry
(LSV), Cyclic Voltammetry (CV), Square Wave Voltammetry (SWV), and Differential pulse
Voltammetry (DPV). Stripping voltammetry: Principle, classification and Applications.

UNIT-1I
Electro-catalysis
Chemical catalysis and Electro-catalysis, cathodic and anodic electro catalysis; electrocatalysis of
mixed oxides of titanium dopped with rare earth oxides (Ebonex); Electrolysis in simple redox
reactions. Electrocatalysis of bimettalic nanostructured materials.
Photoelectrochemistry: introduction, Principle of photoelectrochemistry, types of photoassisted redox
reaction, organic photo-electrochemical reactions. Examples of some abnormal electro-organic
synthesis.
4
UNIT-1IL
Electro-organic Synthesis
Types of electro organic reactions, gonstant current and constant potential electrolysis, cell design,
effect of variable, nature of medium, nature of electrode materials, over-voltage, effect of redox
couple, application to sewage waste water treatment, electro-chemical incineration of human waste in
combined space. Electro-organic synthesis of novel drugs.

UNIT-1V

Electrochemical Sensors
Electrochemical Sensors for Nitric Oxide (NO). pesticides, glucose and superoxide species,
Electrochemical sensors based on carbon nano tubes and their applications.
Energy Opticns: Ilydrogen Economy, Introduction, Hydrogen Producrion, Hydrogen Transmission,
storage and distribution, Hydrogen fueled equipments, local electricity production from hydrogen,
Hazards and safety aspects of hydrogen.
>EUGGESTED BOOKS AND REFERENCES

1. Joseph Wang, Analytical Electrochemistry, Wiley-VCH Publication, 1998,
2. 7hang, Ju and Joseph Wang, Elcctrochemical Sensors, Biosensors and their Bio-medical Applications.

Academic Press, Elsevier, 2008.

3. AT Fry and W, E. Britton, Topics in Organic Flectrochemistry, Plenum publishing press. New York,
1981,
Baizer Organic I'lectrochicristry, Marcel DokRer Press, 198(
D K Sharma, Electrochemical Incineration of huwman waste in confined Spaces, Lambert Publication,

W

Germany, 2012,
6. Bockris and Reddy, Modern Electrochemistry, Volume 2A & 2B, Springcr.
Brett and Brett, Electrochenustry: Principle and Applications. Oxford Press, 2005,
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> CHE C06: ADVANCED NANOSCIENCE AND NANOTECHNOLOGY
4 Credit (4 hrs/week)

UNIT-1
Nanoscience and Nanotechnology
Basic concepts of Nano science and technology, Quantum wire, Quantum well, Quantum dot,
Properties and technological advantages of Nano materials, Material processing by Sol, Gel method,
Chemical Vapour deposition and Physical Vapour deposition methods

UNIT I
Synthesis
Top-down (Nanolithography, CVD), Bottom-up (Sol-get processing, chemical synthesis). Wet
Deposition techniques, Self-assembly (Supramolecular approach), Characterization TEM, SEM and
SPM technique, Fluorescence Microscopy and Imaging.
Use of bacteria, fungi, Actinomycetes for nanoparticle synthesis, Magnetotactic bacteria for natural
synthesis of magnetic nanoparticles; Viruses as components for the formation of nanostructured
materials; Synthesis process and application, Role of plants in nanoparticle synthesis.

UNIT 111
Nanoscale Carbon
Introduction —Carbon molecules-nature of the carbon bond-new carbon structures-discovery of C60-
structure of C60 and its crystal- From a Graphene Sheet to a Nanotube, Single wall and Multi walled
Nanotubes, Zigzag and Armchair Nanotubes, Euler's Theorem in Cylindrical and Defective
Nanotubes.
History Molecular and Super molecular Structure-Intrinsic properties of individual carbon nano tubes-
Synthesis -Arcing in the present and absent of catalyze-laser method-Chemical Vapour Deposition -
ball milling.

UNIT IV
Applications
Solar energy conversion and catalysis, Polymers with a special architecture, Liquid crystalline
systems, Applications in displays and other devices, Advanced organic materials for data storage,
Photonics, Plasmonics, Chemical, electrochemical and biosensors, Nanomedicine, Nanofoods, Nano-
cosmetics and Nanobiotechnology.

SUGGESTED BOOKS AND REFERENCES

B. Vishwanathan, Nano materials, Narosa Publication, 2009

Foster Lynn E, Nanotechnology, Pearson cducation, 2005.

T. Varghese and K M Balakrishna, Nanotcchnology, Thomas Atlantic Publication, 2005.

J.J. Ramsden, Nanotechnology: An Introduction, Flesevier Publication. 2004,

B.K. Parathasarathy, An I[ntroduction to Nunotechnology, Isha pubtication. 2007,

6. K.K. Chattopadhyay, Introduction to Nanoscience and Nanotechnology. PHI Publication, 2009.
7. Frank Owens. Introduction to Nanotechnology. Wiley, 2007,
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A CHE D05: HETEROCYCLIC CHEMISTRY - 11
4 Credit (4 hrs/week)

UNIT -1
Five-membered Heterocycles with more than two Heteroatoms: Synthesis and reactions of

triazoles, tetrazoles, oxadiazoles, thiadiazoles and diazaphospholes.
Meso-ionic Heterocycles: General classification, chemistry of some important meso-ionic

heterocycles of type A and B and their applications.

UNIT -1I
Six-Membered Heterocycles with one Heteroatom: Synthesis and reactions of pyrylium salts,

pyrones, coumarins, chromones and phosphorine (phosphabenzene).
Six-Membered Heterocycles with two or more Heteroatoms: Synthesis and reactions of diazines,

triazines, tetrazines and azaphosphorine.

UNIT 111
Oxazines, Benzoxazines; synthesis and reactions.
Thiazines, 1,4-benzothiazines and phenothiazines; synthesis and reactions.
Diazepines, 1,4- or 1,5-benzodiazepines; synthesis and reactions.
Thiazepines, 1,4- or 1,5-benzothiazepines; synthesis and reactions.

UNIT-1V
Large membered heterocycles
Eight-membered : 1-Azocine, Diazocine, synthesis and reactions.
Nine-membered : 1-Azonine, 2-Oxoninc, synthesis and reactions.
Ten or large membered rings, synthesis and reactions.

SUGGESTED BOOKS AND REFERENCES
l. R.R. Gupta, M. Kumar and V. Gupta, Heterocyclic Chemistry Vol 1-3, Springer Verlag, 1998, 1999 &

2006.

2. T Eicher and S. Hauptmann, The Chemistry of Heterocycles. Wiley-VCH, 2003.

3. J.A.Joule, K. Mills and G.F Smith, Heterocyclic Chemistry, Chapman and Hall, 1995.

4. T.L. Gilchrist, Heterocyclic Chemistry, Longman Scientific & Tcchnical, 1992.

5. G.R.Newkome and W. W. Paudler, Contemporary Heterocyclic Chemistry. Wiley Inter Scicnce, 1982.
v 5. AR.Katrizky & C W Rees (eds), Comprehensive Het rocyclic Chemistry, Pergamon Press, :534.




a CHE D06: NATURAL PRODUCTS - 11
4 Credit (4 hrs/week)

UNIT-I
Biosynthesis of natural products
Biosynthesis of secondary metabolites: Introduction, Difference between Laboratory synthesis and
biosynthesis. Methods for determination of biosynthetic mechanism. Isolation and identification of
Biosynthetic precursors, Feeding experiments — use of radioisotopes Measurement of incorporation —
absolute incorporation, specific incorporation. Identification of the position of labels in labeled natural
products by chemical degradation and spectral methods.
Major biosynthetic pathways: 1) Acetate-Malonate pathway: Biosynthesis of aromatic compounds, 2)
Shikimic acid pathway; Biosynthesis of essential amino acids — phenylalanine, tyrosine and
tryptophan, carboxylic acid derivatives, flavonoids and morphine alkaloids. 3) Mevalonic acid
pathway: Biosynthesis of terpenes — mono, sesqui, di, tri (B-amyrin) and carotenoids, steroids -
cholesterol.

UNIT-UI
Synthesis of Some Natural Products
Approaches to prostaglandin synthesis; Woodward synthesis of PGF2a, Corey’s synthesis of
prostaglandins E and F. Synthesis Tetrahydroisoquinoline alkaloids. Synthesis of Taxol. Asymmetric
Synthesis of a-Amino Acid.

: UNIT-III
Design and synthesis of analogues of natural products
Introduction, diverted total synthesis (DTS), function-oriented synthesis (FOS), biology-oriented
synthesis (BIOS), complexity to diversity (CtD), hybrid molecules, and biosynthesis inspired
synthesis. The latter includes mutasynthesis, the synthesis of natural products encoded by silent genes,
and propionate scanning

UNIT-IV
Chemistry of Natural Products: such as carbohvdrates, proteins and peptides, fatty acids, nucleic
acids and Lipids.

SUGGESTED BOOKS AND REFERENCES
"‘»{""' J. Mann, Secondary Metabolism, 2nd Edition Oxtord University Press, 1987.
*2. ] Mann, Chemical aspects of Bicsynthesis, Oxtord University Piess, 1995.
3. L L. Finar, Organic Chemistry: Vol. | & 2. ELBS, Longman, 1996.
4. R.O.C.Norman and J. M. Coxon, Principles of organic synthesis, Chapman and Hall, 1993,
5. Fieser and Fieser, Steroids, Literary Licensing, LEC, 1959,
6.  P. Yates, W.A. Benjamin, Structuic Determination Inc., New York, 1967.
7. P. Manitto, Biosynthesis of Naturil Products. John Wiley & sons, 1981.
8. K. €. Nicolaon & E. J. Sorensen. lassies m Total Svathesis. Wiley-VCH, 1996.
9. Jonathan Clayden, Nick Greeves, Stuart Warren and Peter Wothers, Organic Chemistry, Oxford
University Press, 2000.
HO PoS Kalsi, Chemistry of Natural Products. Kalvain Publishers/Lyall Bk Depot, 2001
L, Monroe I Wall, M. C. Wani, ¢ [ Cook Ketth H Palmer, A1 McPhail, G. A. Sim, Mani Antitwimor
Agcuts. |1 The Isolation and Siructure of Camptotheein, a Novel Alkaloidal Leukemia and Tumor
Inhibitor From Camptotheca acuminate. J.Am Chem Soe. 88, 3888-3890. 1966

oo MO O Wani and ML ED Walll Plapt antitumou: avents The structire of two new afkaloids from
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14,
15.

16.

17.

R. Misra, R. C. Pandey, Sukh Dev, The chemistry of the oleo resin from_hardwickia_pinnata: a series of
new diterpenoids, Tetrahedron Letters, 3751,1964; (1) R. Carrington, G. Shaw, D.V. Wilson, Use ot 3-
phospho-B-D-ribosyl azide in a new direct synthesis of nucleotides, Tetrahedron Letters, 2861, 1968.
J.C.S. Perkin Transactions 11, 288-292, 1973; (ii) J. Am. Chem. Soc. Vol.77.432-437, 1955.

Martin E. Maier, Design and synthesis of analogues of natural products, Org. Biomol. Chem., 13, 5302,
2015.

Robert M. Williams, Natural Products Synthesis: Enabling Tools To Penetrate Nature’s Secrets of
Biogenesis and Biomechanism, J. Org. Chem., 76, 42214259, 2011.

Mirna Leonor Sua‘rez-Quiroz et al., Isolation of green coffee chlorogenic acids using activated carbon,

Journal of Food Composition and Analysis 33, 55-58, 2014.
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~ CHE D07: MEDICINAL CHEMISTRY - 11
4 Credit (4 hrs/week)

UNIT-1
Antineoplastic agents : Introduction to cancer chemotherapy, Classification of antineoplastic agents,
role of alkylating agents and antimetabolites in treatment of cancer. Carcinolytic antibiotics and
mitotic inhibitors. Synthesis of Cyclophosphamide, Melphalan, Fluorouracil. Recent development in
cancer chemotherapy.
Local Antiinfective drugs : Introduction. Synthesis and general mode of action of Furazolidone,
Ciprofloxacin, Dapsone, Isoniazid, Fluconazole. Antimalarials: Synthesis and general mode of action

of Chloroquin.

UNIT-11
Cardiovascular Drugs : Introduction, Classification and general mode of action, Cardiovascular
disease, drug inhibitors of peripheral sympathetic function. Synthesis of Sorbitrate, Diltiazem,
Verapamil, Methyldopa, Atinolol.
Diuretics : Introduction, Classification and general mode of action, Synthesis of Acetazolamide,
Chlorothiazide, Frusemide, Spironolactone, Triamterene.
Hypoglycaemic Agents : Introduction, General mode of action, Insulin and insulin preparations, Oral
hypoglycemic agents: Classification, Synthesis of Tolbutamide.

UNIT-111
Psychoactive drugs : Introduction, Neurotransmitters, CNS depressants, general anaesthetics, mode
of action of hypnotics, sedatives, antianxiety drugs.
Anticonvulsant Drugs : Introduction, Classification and general mode of action, synthesis of
Phenytoin sodium, Troxidone, Ethosuximide, Primidone.
Antiviral Drugs : Introduction, Classification and general mode of action, synthesis of Amantadine
Hydrochloride, Idoxuridine. Methisazone.

UNIT-IV
Antibiotics : Antibiotics inhibiting protein synthesis, B-lactam rings. Synthesis of Penicillin-G,
Ampicillin. Amoxvcillin. Chloramphenicol, Cephalosporin, Tefracyclin and Streptomycin.
Antihistamines : Introduction, ('lassification and general mode of action, Synthesis of Pheniramine,
Promethazine, Ranitidine. Sodium Cromoglycate.
Analgesics and Antipyretics : Classification, Nonnarcotic analg~cic. Syathesis of Mefenamic acid,

*{ iclofenac.

SUGGESTED BOOKS AND REFFRENCES
1. J. Stringer, Basic Concepts in Pharmacology (3" edn.), McGraw-Hill Professional, 2005.
2. B. Katzung. Basic and clinical pharmacology (11"edn.), McGraw-Hill medical, 2009.
3. AL Burger, M.L. Woltt. Medicinal Chemistry and Drug Discovery, Vol-1. John Wiley, 1994,
4. Goodman & Gilman. Pharmacological basis of Therapeutics, McGraw-Hitl, 2003
5. S.S Pandeya & J R Dimmock, Introduction to drug design, New Age International, 2000
0. A. Kar, Medicinal Chemistry. New Age International, 2007,
7. H. Singh & V. K. Kapoor, Mediemal and Pharmaccutical Chemistry. Vallabh Prakhushan New Delhi,
2001,
8 D. Ledmeer. Strategies for organic drug Syathesis and Design, John Wiley, 1998
9. A Gringauz. ntroduction to Mediemat Cheimistes s How drags act and Why? John Wiley and Sons, 1997/,
10 Graham and Patick. Introduction te medicing! Chemistey (3"edn.), OUP. 2005,
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A CHE E03: PHARMACEUTICAL CHEMISTRY 11

.

4 Credit (4 hrs/week)

Unit I
Dosage Form Design
Need for dosage form, General considerations for dosage form design, Definition and types of
pharmaceuticals  ingredients and  excipients, Flavouring, sweetening and  colouring
pharmaceuticals,Preservatives  -sterilization and preservation, preservative selection, general
consideration, and mode of action

Unit 11
Solid Modified —Release Drug Delivery System
Rationale for extended release pharmaceuticals, Drug candidates for extended-release products,
Extended-release technology for oral dosage forms, Delayed- release oral dosage forms.

Transdermal drug delivery systems
Transdermal drug delivery systems- introduction, factors affecting percutaneous absorption,

percutaneous absorption enhancers, Advantages and disadvantages of TDDSs

Unit 111
Novel Dosage Forms
Novel drug delivery systems- introduction and composition, Iontophoresis (IP) and phonophoresis,
Mucoadhesive system, Medicated gums, Intravaginal drug delivery system, Intrauterine progesterone
drug delivery system , Bioadhesive vaginal gel, Dinoprostone Vaginal Insert, Estring Long-acting
parenteral systems. Liposomes as drug delivery vehicles

Unit IV
Products of Biotechnology
Introduction. Techniques for the production of biotechnologic products, Products of biotechnology
such as Anticoagulant Drug: Lepirudin (Refludan) Antisense Drugs: Fomivirsen Sodium (Vitravene),
Erythropoictins. Epoetin Alfa. Growth Factor: Becaplermin, Human Growth Hormone, Systemic
Growth Hormone, Interferons and Interleukins

ROOKS AND REFERENCES

Organic Medicinal and Pharmaceutical Chemistry, John M. Beale, Jr., John H. Block, Wolters Kluwer
Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd V Allen, Wolters Kluwer
Drug delivery : principles and applications , Binghe Wang, Teruna Siahaan. Richard soltero, John

Wiley & Sons,
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& - CHE E04: ADVANCED PHARMACEUTICAL CHEMISTRY

4 Credit (4 hrs/week)
UNIT-1

Biotechnologicél Applications of Enzymes . o
Large-scale production and purification of enzymes, techniques and methods of immobilization of

enzymes, effect of immobilization on enzyme activity, application of immobilized enzymes, use of
enzymes in food and drink industry-brewing and cheese-making, syrups from crown starch, enzymes
as targets for drug design. Clinical uses of enzymes, enzyme therapy, enzymes and recombinant DNA

technology.

UNIT II
Prodrugs Approaches to Drug Delivery

Introduction, Basic concepts: definition and applications, Prodrug design considerations, Prodrugs of
various functional groups- Ester prodrugs of compounds containing -COOH or -OH, Prodrugs of
compounds containing amides, imides, and other acidic NH (Mannich bases and N-a-Acyloxyalkyl
derivatives, Prodrugs of amines, Prodrugs for compounds containing carbonyl groups

} UNIT III
Ifadiopharmaceutical:
Introduction. Background information, Therapeutic use of radiopharmaceuticals, Representative
radiopharmaceutical drugs and primary uses, Mode of actions of some important radiopharmaceuticals
such as Technetium-99 m, Strontium-89 Chloride, Yttrium-90 and Thallous-201 Chloride.

UNIT IV
Non radioactive Pharmaceuticals in Nuclear Medicine
Introduction, Mode of action and use of Acetazolamide, Cimetidine, Dipyridamole Adenosine,
Furosemide and Vitamin B12, Practice of nuclear pharmacy, Procurement and storage.

SUGGESTED BOOKS AND REFERENCES
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1. Bioorgainic Chemisty: A ¢
Verlag.

Understanding Enzymes, Trevor Palmer, Prentice [lall.

. Enzyme Chemstry: Impact and Applications, Ed. Collin J Suckling, Chemistry

Drug Delivery: Principles and Applications, Binghe Wanget.al., Wiley Interscience

Pharmaceutical Dosage Forms and Drug Delivery Systems, Loyd V. Allen junior et al., Wolters Kluwel

(TN N

W e

Iy
N

§oxa

Dy. Registrur
(Academic)
University of Raro -..on
IAIPUR

58




A CHE B12: CHEMISTRY ELECTIVE LAB-4
Inorganic Chemistry
Practical Laboratory: 9 hours per week (6 Credit)
Examination: Duration: 6 Hours; Max. Marks: 100
A. Quantitative analysis:
i) Separation and determination of two metal ions involving Volumetric and Gravimetric
methods:
b. Copper — Nickel
c. Copper —Zinc
d. Iron— Nickel
1) Estimation of sulphate as barium sulphate gravimetrically.
ii1) Estimate Ni in a given sample complexometrically using mureoxide as an indicator.
1v) Analysis of the given sample of iron ore & determination of Silica — Gravimetrically, Iron
Volumetrically to find out their percentages in the given sample.
v) Analysis of German silver for copper and nickel.
vi) Estimation of copper (iodometrically) and zinc (complexometrically by EDTA) in Brass.
vii) Estimation of Iron in Portland cement.

B. Preperation of the following inorganic compounds and their spectroscopic studies.
A 1. Cis- and trans-K[Cr(C,04),(H,0),].2H,0
1.  Mn(acac);
it.  RsSn(acac),
iv.  VO(acac),
V. Na[CI’(NH3)2(SCN)4]
vi.  [Ni(NH;)6]Ch

CHE C12: CHEMISTRY ELECTIVE LAB-4
Physical Chemistry
Practical Laboratory: 9 hours per week (6 Credit)
Examination: Duration: 6 Hours; Max. Marks: 100

A. Electrochemistry
i.  Identification and Estimation of metal ions such as Cu™ . Cd*?, Ni*? Voltammetrically.

_~ 1. Toplot a cyclic voltammogram of a reversible system and calculate the number of electron in

the redox process.
i To plot a voltammogram of a organic compound (such as nitroaniline, picric acid, m-
dinitrobenzene) and verification of Randel Seveik equation (current vs scan rate and current

vs concentration)

v Determination of the strength of strong and weak acids in a given mixture using a
potentionmeter/pH meter.
v Determuination of the formation constant of silver-ummonia comples and stoichiometry of the

complex potentiometrically.
B. Chemical Kinetics
i, Determine the order with respect to Ag (I) in the oxidation of Mn (II) by S:05 and the

rate constant tor the unanalyzed reaction.

1. Invesiigaste the autocatalysed reaction between KivinOy and Oxalic Acid.

i Kinciies of enzyme catalyzed reactions.

i Frowne tock reaction (Ref Bxperiments i phyical Chemistry by Snowmaken).
\ Crci qloy ronetiog
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‘ . CHE D12: CHEMISTRY ELECTIVE LAB-4
Organie Chemistry

Practical Laboratory: 9 hours per week (6 Credit)

Examination: Duration: 6 Hours; Max. Marks: 100
Qualitative analysis: Separation of three component organic mixture and identification of its
components, Preparation of their derivatives and verification with the help of IR and NMR spectral

data provided.

CHE E12: CHEMISTRY ELECTIVE LAB-4
Pharmaceutical Chemistry

Practical Laboratory: 9 hours per week (6 Credit)
Examination: Duration: 6 Hours; Max. Marks: 100
i.  Identification reactions of functional groups such as Alkaloids, Barbiturates ( non nitrogen

substituted, Lactates, Tartrates,
1. Pharmacopoeal qualifications of active pharmaceutical ingredients such as chloral hydrate,
hexobarbital, caffeine, acetyl salicylic acid, atropine sulphate and quinine hydrochloride
) tii.  Preparations of Benzocaine and Acetaminophen
~1v.  Assay of Sulfadiazine Tablets and Assay of Amitriptyline HCI
v.  Thiamine Assay of Vitamin B Complex Tablets
vi.  Determination of Vitamin C content of Commercial Tablets
vii.  Sudy of some colour reactions of Antibiotics

Books
1. Experiments in Pharmaceutical Chemistry, Second Edition Charles Dickson, CRC Press
1. Pharmaceutical chemistry [- laboratory Experiments and Commentary, Attila Almasi et.al, EU
Social I'und Project

CHE A13: CHEMISTRY ELECTIVE LAB -5

Practical Laboratory: 9 hours per week (6 Credit)
Examination: Duration: 6 Hours; Max. Marks: 100

o

A. Prepamtmn and evaluation of -

. Emulsion, simple syrup

. Aqueous iodine soluation, strong 1odine solution
ul. Calamine lotion, boroglycerine
tvoo Pipermint water, rose water, cantphor waler,

: Formulation of magnesiun hydiode nuxture (nilk ot inagnesium)
B.C lnum ] Analysis and Nanomaterials
! Foimation of Tron in lime stone samples (Marbles).
i Syathesis of ZnO and 110, nanoparticles and their characterization.

i Sy athesis of copper conductive pamnt / ik,

v, Syathesis of graphene, graphene oxide (GO) and reduced graphene oxide (rGO)

v Study of capping agent of hvdropiulic and hydrophobic metal nanoparticles by FTIR.

i Swoathesis of difterent size mctal neonoparticles and characterized by TV measurement.
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CHE A21: PROJECT WORK

Project Work: 12 Credits (180 hrs)
EoSE: Max. Marks: 100

Project report will be submitted at the end of Project work duly signed by the project guide. The EoSE

assessment of the Project Work shall be as per University guidelines.
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