PAPER II. ADVANCE PHARMACEUTICAL CHEMISTRY

Goal: To make students acquainted with modern synthetic aspects of organic chemistry for those who take up drug synthesis as major field.

Objective: To impart necessary knowledge in organic synthesis and application.

Other activities: Seminar, journal club and workshop/Industrial visits.
COURSE DESCRIPTION

Theory








50 Hours (2hrs/wk)

Chapter 1. Principles of Organic Reactions
1.1 Types of Chemical Bonds and their Charge Distribution

1.2 Resonance and Inductive effect in organic molecule.

1.3 Hydrogen bonding.





         4 hrs (10 marks)
Chapter 2. General Organic Reactions

2.1 Types of Organic reactions: Free radical reaction, substitution reaction , addition 
                  reaction, Elimination reaction Rearrangement reaction, condensation reaction, 
                  molecular reaction, pericyclic reaction, oxidation reaction, reduction reaction.


2.2 Types of reagents used in organic Synthesis: Nucleophiles, Electrophiles, Catalysis-
                  Hydrogenation using homogeneous and heterogeneous.


2.3 Reaction Intermediates: Generation, Stability, Structure and reactions of Carbonium 
                  ions, Free radicals, Carbenes, Nitrenes and Arenes.


2.4 Concept of Retrosynthesis, Thermodynamically and kinetically controlled processes


2.5 Microwave Irradiation Techniques.



         6 hrs (20 marks)
Chapter 3. Reaction Mechanisms and their applications in Organic Synthesis

3.1 Friedel-Craft and Grignard Reactions


3.2 Condensation Reaction


3.3 Rearrangement Reaction


3.4 Oxidation-Reduction Reactions


3.5 Active methylene group Reactions


3.6 Preparation and Synthetic applications of Aceto-Acetate and Malonic Ester.

      12 hrs (25 marks)
Chapter 4. Stereochemistry

4.1 Steroisomerism and Optical Isomerism, Enantiomerism, diastereoisomerism, Meso 

                  compounds, Chiral centers.


4.2 Elements of symmetry, Recemic modification and Resolution of Recemic mixture


4.3 Configuration, specification of D & L Configuration.

4.4 Asymmetric synthesis and stereoselective and stereospecific reactions

4.5 Geometrical Isomerism and Its Nature of Formation, rotation about bonds, 

                  Nomenclature of isomers and determination of configuration.


4.6 Sterio-Chemistry of Biphenyls, Oximes and steroids. 

      14 hrs (20 marks) 
Chapter 5. Heterocyclic Chemistry

5.1 Introduction, Classification, Nature and Nomenclature, Synthesis, Chemical and 
                  Physical Properties of active medicinal agents and their derivatives


5.2 Pyrrole, Furan and Thiophen


5.3 Indole, Benzothiophen and Benzofuran,


5.4 Pyridine and Piperidine


5.5 Quinoline, Isoquinoline and Acridine


5.6 Pyrazole, Imidazole, Oxazole and Isoxazole


5.7 Pyrimidine, Pyrazine, Pyridazine, Purine and Benzodiazepines


5.8 Miscellaneous: Benzthiadiazole, Benzothiazepines, Phenothiazoines, Morpholine, 

                  Benzimidazoles, Quinazoline, Triazole, Tetrazole and Pencillin.       14 hrs (25 marks)
PRACTICALS







150 Hr. (6Hr/Week)

Part I. Quantitative Determination of Organic Compounds via Functional Groups 
           (Any Four) (Minor expt)








1. Amino Group by Bromination method

2. Aminoacid by Formal titration Method

3. Carbonyl Group by Hydroxylamine hydrochloride-pyridine method

4. Determination of Acetone by Sodium hypoiodide method

5. Alcoholic group by Acetylation method

6. Carboxyl group by acid base method.

Part II. Qualitative Analysis: (Major expt)

A minimum of four Organic Binary mixtures should analyses systematically by ether separation technique with the preparation of at least one derivative of each compound.

Part III. Preparation of at least six compounds (Minor expt)
1. Parabromo aniline from acetanilide

2. Benzilic acid from Benzoin
3. Picric acid
4. Sulphanilic acid
5. Aminobenzene from Nitrobenzene
6. 2,5-Dimethylpyrole
7. 2-phenylindole
8. phenothiazine
9. Aminophenol from Nitrophenol
10. Coumalic acid.
Scheme of Examination
1. Synopsis


20 marks

2. Major expt


40 marks

3. Minor expt


20 marks

4. Viva voce


20 marks


Reference Book
1. I.L.Finar, Organic Chemistry Vol I & II 6th Edition, 2003, ELVS

2. Review of Organic Chemistry- Morrison, Robert Thornton, R.N.Boyd Prentice Hall India (P) Ltd.

3. B.S.Bhal and Arun Bhal, S. Chand, Advanced Organic Chemistry and Company, New Delhi 2001.

4. Moderan Stractural Theory of Organic Chemistry- Furguson, John Wiley and Sons , New York.

5. Principles of Organic Chemistry-Geissman T.A, W.H, Freeman & Co. San Farnicsco.

6. S.M.Mukerji and S.P. Sing, Reaction Mechansim in Organic Chemistry, 3rd Edition Macmillan Publication, 2001.

7. T.W.G. Solomans, Organic Chemistry, 6th Edition, John Wiley and Sons , New York. 1966.

8. Text Book Of Organic Reaction Mechanism- Tyagi and Yadav, Anmol Publication, New Delhi.

9. Advanced Organic Chemistry-Reaction Mechanism and Structure-Jerry march. Wiley Inter Science Publication New York.

10. Stereochemistry- Conformations and Mechanism- Kalsi P.S. New Age International (P) Ltd. New Delhi.

11. E.L.Eliel, John Wiley and Son, Stereochemistry of Organic Compounds, New York 1993.

12. Raj. K. Bansal. Heterocyclic Chemistry, New age International Ltd, New Delhi, Third Edition, 2001.

13. The logic of Synthesis- E.J.Corey, JohnWiley and Sons New York.

14. Organic Synthesis- Collective Volumes, JohnWiley and Sons New York.
15. A.I.Vogel, Elementry Organic Chemistry Part three , Quantitative Organic analysis, 2nd Edition, CBS Publication and Distributors, New Delhi 2000.
16. B.S. Furniss, A. J. Hannaford, P.W.G.Smith and A.R.Tathell, Vogel`s Text Book of Particle Organic Chemistry, Edited, 5th edition, Addison Wesley Longman.
17. Mann and Soundrs, Particle Organic Chemistry-ELBS and Long man Group Ltd.

18. D.L.Pavia, G.Lampman and G.D. Kriz. Introduction to Organic Laboratory Techniques.

Journals: (At least two international journals to be provided).

1. Journal of Heterocyclic chemistry.
2. Indian journal of Chemistry.
3. Indian journal of Heterocyclic Chemistry.
4. Journal of organic Chemistry.

5. Asian journal of Chemistry.
PAPER III. ADVANCE MEDICINAL CHEMISTRY

Goal: The goal of studying this paper is to train the candidate to ensure that he develops skill in the designing of target specific molecule and to train the candidate to isolate and identify the different principles from plant sources.

Objective: To train the candidates with different theoretical aspects involved in drug design, the candidates are trained to modify the chemical structure of the active constituents to improve their pharmacological activity and to impart through knowledge to the student about different medicinally active principles, their formation, isolation and identification.      

Other activities: Seminar, journal club and workshop.
COURSE DESCRIPTION

Theory








50 Hours (2hrs/wk)

Chapter 1. Drug Discovery and Development
1.1 Introduction

1.2 How are the New Drugs Discovered
1.3 Requirements for an investigational drug to be tested in Human Volunteers
1.4 How are the Investigational Drugs Tested in Humans
1.5 How does Testing Continue after a New Drug is Approved
1.6 Procedures Followed in Drug Design.



         4 hrs (10 marks)
Chapter 2. Principles of Drug Action and Drug Metabolism 

2.1 Introduction


2.2 Phsicochemical Properties and Drug Action


2.3 Bioisosteric Replacement


2.3 Drug-Receptor Bonding and G Protein-Coupled Receptors


2.4 Drug Metabolism, Prodrug.




         5 hrs (10 marks)

Chapter 3. Computer-aided Drug Design

3.1 Introduction


3.2 Cadd Methodology


3.3 Small Molecule-Based Drug Design


3.4 Macromolecule- Based Drug Design


3.5 Substituent’s Constants Useful for QSAR Analysis.

         4 hrs (10 marks)

Chapter 4. Sedatives, Hypnotics, and Anxiolytic Agents

4.1 Introduction


4.2 Classifications of sedative and Hypnotics and Synthesis of drugs


4.3 Barbiturates, Benzodiazepines, Benzodiazepines Antagonists, Miscellaneous


4.4 Anxiolytic agents and Newer Drugs. 



           4 hrs (5 marks)

Chapter 5. Anti-Epileptic Drugs

5.1 Introduction

5.2 Classification and Synthesis of drugs

5.3 Structural Requirements for Anticonvulsants Agents and Their SAR


5.4 Hydantoins and Oxazolidinediones and Succinimides and Benzodiazepines
5.5 Gaba Analogues and Miscellaneous and Newer Anticonvulsants.       4 hrs (10 marks)

Chapter 6. Antipsychotic Agents

6.1 Introduction


6.2 Classification, Mechanism of Action and SAR and Synthesis of drugs.


           2 hrs (5 marks)

Chapter 7. Cardiovascular Agents


7.1 Introduction


7.2 Classification Mechanism of Action and Synthesis of drugs


7.3 Miscellaneous Drugs and Newer Drugs.
                                             5 hrs (10 marks)

Chapter 8. Antibiotics

8.1 Introduction


8.2 β-Lactum Antibiotics and Tetracycline Antibiotics


8.3 Macrolide Antibiotics and Aminoglycoside Antibiotics


8.4 Miscellaneous Antibiotics and Newer Drugs and
 Synthesis of drugs.  5 hrs (10 marks)

Chapter 9. Cholinergic Agents

9.1 Introduction


9.2 Cholinomimetics and Anticholinesterases


9.3 Cholinergic Blocking agents and Newer drugs


9.4 Structure elucidation of Atropine and Synthesis of drugs.          
           4 hrs (5 marks)

Chapter 10. Adrenergic Agents

10.1 Introduction


10.2 Sympathomimetic agents and Adrenergic Blocking Agents, Newer drugs


10.3 Structure elucidation of Ephedrine and Synthesis of drugs.                  4 hrs (5 marks)

Chapter 11 Harmones


11.1 Female and Male sex hormones and Development of antifertility agents


11.2 Adrenal cortex Harmones and their derivatives


11.3 Steroids/ triterpenoids-classification of plants steroids and triterpenoids.


         4 hrs (10 marks)

Chapter 12 Purines and Pyrimidines


12.1 Metabolism of purines and pyrimidines


12.2 Antineoplastics agents


12.3 Antiparastitic purine and pyrimidine related agents


12.4 Antifungal agents. 





         5 hrs (10 marks)

PRACTICALS







150 Hr. (6Hr/Week)

Synthesis, Purification and identification of the following compounds employing micro- TLC and qualitative analysis. 
A. Synthesis of the following (A minimum of Ten synthesis to be done) (Minor expt)
1. INH

2. Methaqualone
3. Chloramine T and Dichloromine T

4.  Saccharin Sodium

5. 7-Hydroxy-4-methyl coumarin

6. Dapson

7. Phenytoin from Benzaldehyde

8. Benzaldehyde

9. Benzophenone oxime

10. Sulfanilamide

11. Phenothiazine

12. 2,3 diphenyl quinoxaline

13. Benzimidazole

14. Phenyl urea and diphenyl urea

15. Benzofuran

16. Uramil

B. Isolation and Characterization of Natural Products 
     (A minimum of 5 isolation to be done) (Major expt)

1. Caffeine from tea leaves


2. Starch from Potato


3. Sennosides from Senna


4. Eugenol from clove


5. Piperine from Blackpepper


6. Nicotine from Tobacco


7. Curcumin from Turmeric


8. Azylic acid from Castor oil


9. Pectin from Orange Peel


10 Lycopene from Tomato Peel.

Scheme of Examination

5. Synopsis


20 marks

6. Major expt


40 marks

7. Minor expt


20 marks

8. Viva voce


20 marks

References Books
1. A Biochemical Basis-Medicinal Chemistry by Thomas Nogrady.

2. Introduction to Quantitative Drug design by Y.C.Martin.

3. Selective Toxicity by/ Drein Albet.

4. Comprehensive Medicinal Chemistry- Corwin and Hansch, Pergamon Press New york.

5. Medicinal Chemistry by Burger, 4th edition, A Wiley- Interscience Publication, New york.

6. Principles of medicinal Chemistry by William O. Foey, 3rd Edition, Varghese Publication House Bombay.

7. Drug Design Volume Ariens.

8. Principles of Drug Design by Smith.

9. Stratergy of drug Design by Brucell

10. The organic chemistry of the Drug design and drug Action by Richard B.Silverman.

11. Medicinal Chemistry by D.Sriram and P. Yogeeswari, 2nd Edition, Dorling Kindersley.

12. Text Book of Organic Medicinal and Pharmaceutical Chemistry by Wilson and Gisvold`s 8th Edition, Robert F. Doerge.

13. Modren Methods of Plant analysis- Peech and M.V. Tracey

14. Phytochemistry Vol-I and II by Miller, Jan Nostrant Rein Hold.

15. Organic Chemistry of Natural Products Vol-I and II Gurdeep Chatwal, Himalaya Publication House.

Jouranls: At least one international journals is to be subscribed.

1. Indian journal of Pharmaceutical science
2. Molecule journal
3. Journal of natural products
4. JMAPS.   

PAPER IV. GOOD MANUFACTURING PRACTICES AND BULK DRUG TECHANOLOGY
Goal: To make the students aware of the extreme importance of quality consciousness and systematic scientific practices of documentation and performance and the syllabus is framed to give an insight to the medicinal chemist/production chemist working of bulk drug industry.

Objective: To give the necessary exposure to GMP and GLP concepts and applications and to provide essential infrastructure information about bulk drug industry and functioning.   

Other activities: Seminar, journal club and workshop/Industrial visits.
COURSE DESCRIPTION

Theory








50 Hours (2hrs/wk)

Chapter 1. Good manufacturing Practices

1.0. Introduction to GMP

1.1  Philosophy and Concept of GMP

1.2  Applications of GMP and cGMP (Schedule M)

1.3  ICH Guidelines and WHO Guidelines

1.4 USFDA Guidelines. 





         4 hrs (10 marks)

Chapter 2. Personnel, Building and Facilities
2.0 Personal: Introduction, Qualification Experiences and Training

2.1 Responsibilities and Key Personnel, Personal Hygiene and Clothing

2.3 Legal aspects, Consultants, Documents and Formats.

2.4 Building and Facilities: Introduction, Principal area, Plumbing, Drainage System and 

2.5 Lighting, Sewage, Refuge and Disposal of waste, Washing, Toilet Facilities, 

2.6 Sanitation, Maintenances, Documents and Formats.

         7 hrs (10 marks)

Chapter 3. Equipment
3.0 Introduction

3.1 Design, size, location and Construction of Equipments

3.2 Equipment identification and Equipment log

3.3 Cleaning and maintenances of Equipment

3.4 Automatic, Mechanical and Electronic Equipment

3.5 Planned Preventive Maintenances Programme


         4 hrs (10 marks)

Chapter 4. Material Management
4.0 Introduction 

4.1 Purchasing, Raw Material, Packing Material, Intermediate and Bulk Product

4.2 Finished Products, Rejected and Recovered Materials

4.3 Recalled Products and Returned goods

4.4 Waste Materials, References Standard and Miscellaneous Material.    5 hrs (10 marks)

Chapter 5. Quality Management

5.0 Introduction


5.1 Quality Assurance and Components of Q.A


5.2 Quality control and Components of QC








5.3 Computer applications in GMP


5.4 Patent act, trade mark act and monopoly restriction act.

         4 hrs (10 marks)

Chapter 6. Manufacturing Operations and Control
6.1 Introduction

6.1 Sanitation of manufacturing premises, Mix-ups and Cross Contamination

6.2 Processing of Intermediates, Bulk product and I.P.Q.C

6.3 Packing operations and Releases of Finished product

6.4 Time limitation on production and Expiration Dating

6.5 Product record Review.





         5 hrs (10 marks)

Chapter 7. Documentation and Record
7.0 Introduction

7.1 Specification

7.2 Master Production and Control Record

7.3 Batch Production and Control Record

7.4 Important SOPs and Records, Change Controls and Site Master file.  4 hrs (10 marks)

Chapter 8. Pharmaceutical Validation

8.0 Introduction


8.1 Validation of Building, Facilities and Equipment


8.2 Process Validation and Cleaning Validation


8.3 Validation of Analytical methods and Computer Systems


8.4 Validation of Specific Dosage Forms


8.5 Calibration Master plan and Validation Master plan, 

                   ISO Standards 9000-9004, 14001 to 14010 and 14642 to 14644.        5 hrs (10 marks)

Chapter 9. Concept of Bulk Drug


9.0 Introduction (Concept of bulk drug Vs Formulation)


9.1 Historical development of Bulk Drug Industry in India


9.2 Recommendation of Hathi Committee


9.3 Estimated growth of selected bulk drug


9.4 Global scenario, Indian giant, Multinational companies,


9.5 GATT, Import-export, Exim policy TRIPS, IPR, NDE.

         7 hrs (10 marks)

Chapter 10. Industrial Hazards and safety measures


10.1 Introduction.


10.2 Types of hazards


10.3 Industrial accidents and safety measures


10.4 Men`s compensation Act.




         5 hrs (10 marks)

PRACTICALS







150 Hr. (6Hr/Week)

A. Synthesis of the following (A minimum of Ten synthesis to be done) (Major expt)
1. Preparation of Aspirin

2. Preparation of Paracetamol, Phenacetin

3. Preparation of  Phenytoin from Benzoin

4. Preparation of Niacinamide / Nicotinic acid

5. Preparation of Ibuprofen

6. Preparation of Benzocaine

7. Preparation of Schiff`s base

8. Preparation of Mannich base

9. Preparation of Florescein

10. Preparation of Phenylbutazone

11. Preparation of Phenylbenzoate

12. Preparation of Analgin

13. Preparation of Antipyrine

14. Preparation of Chloropropamide

15. Preparation of Dibenzyledine acetone

B. Documentation exercise on report making

1. Safety measures in handling hazardous chemicals in Bulk Drug industry

2. Plant location, layout and design

3. purification of organic solvents

4. Case study of equipment, reactors used in bulk drug industry

5. industrial visit report

6. An experiment on validation of apparatus / analytical instrument.

7. Reaction flow sheet of some important drugs.

C. Bulk drug Production techniques, Methodology, Reaction flow sheet, Equipments, Effluent treatment of selected drugs, process development, validation of selected drugs listed below:- (Minor expt)
Analgesic and Antipyretic: Paracetamol, Naproxen, Diclofenac, Nimesulide, Tramadol

Antitubercular: PAS, INH, Pyrazinamide,Tranquilizer: Diazepam,

Antileprotic: Dapsone, Clofazimine, Anticonvulsant: Phenytoin, Carbamazepine

Anthelmetics: Piperazine, Mebendazole, Hypnotic & Sedative: Phenobarbitones

Antihistamines: Chloropheniramine, Antifungal: Clotrimazole, Ketokonazole, 

Betablockers: Propanolal, Metaprolol, Antidiabetic: Glipizide

Antiallergic: Loratidine, Antibiotics: Quinolines (Ciprofloxacin)

            Anticancer: Flutammide, Vincristine/Vinblastine.

Scheme of Examination

9. Synopsis


20 marks

10. Major expt


40 marks

11. Minor expt


20 marks

12. Viva voce


20 marks

References Books
1. Good Manufacturing Practices For Pharmaceuticals- Willing S.H., Marrcel DeCker 

New York.

2. GMP for Bulk Drug Manufacturing- Norms & Explanations

3. Pharmaceutical Process  Validation-J.R.Berry

4. Good Laboratory Practices Regulation- Weinberg

5. SOP Validation Studies 

6. Good Laboroatory Practice by Jurg P. Seiler

7. Pharmaceutical Quality Assurance by Manohar A. Potdar.

8. How to Practice GLP by P.P.Sharma.

9. Quality assurance of Pharmaceuticals Vol I & II by WHO Geneva, Published, Pharma Book Syndicate.

10. Unit Operations of Chemical Engg- W.L.McCabe etal. McGraw Hill Book Company.

11. Schedule M and Beyond-R.S.Iyer, IDMA.

12. Industrial Pollution-V.P.Kudesia.

13. Chemical Room Design- Whyte Carol and Desain

14. Chemical Engineer`s Hand Book-R.H.Perry-McGrow Hill Book Company

15. Drugs of future- J.R.Rrouse Publishers, Barcelonia.

Journals:  At least two relevant journals to be provided.

1. Chemical weekly.
2. Indian Drug Review.
3. Indian Drugs.
4. Chemical Industry news.
5. IDMA Bulletin.
   

