CBCS Annual Pattern
B.Sc. IIT year

CHEMISTRY- Minor/Elective

Syllabus of Theory Paper

Part A Introduction

Program: Degree

Class’:
B.Sec.

Year: IIT

Subject: Chemistry

Session: 2023-24

1 | Course Code ' S3-CHEM2T

2 | Course Title Pharmaceutical and Medicinal Chemistry

3 | Course Type (Core Minor/Elective

Course/Elective/Generic
Elective/Vocational..... )

4 | Pre-requisite (if any) To study this course the students must have the
subject Chemistry in Diploma Course of B.Sc. or
equivalent

5 | Course Learning After successfully competing this course module

outcomes (CLO) students will be able to:

* Understand importance of pharmaceutical
chemistry and pharmacopeia. '

* Learn intellectual property rights, patents
trademark and copyright.

* Understand Definition, Classification of the
drugs with examples and structures.

* Describe the structure activity relation of some
important class of drugs.

* Describe the overall process of drug discovery
and the role played by medicinal chemistry in
this process.

¢ Relate the structure and physical properties of
drugs to their pharmacological activity.

¢ Explain physio-chemical properties related to
QSAR.

6 | Credit Value 4 (Theory)

femet




|

Total Marks Max. Marks: 30+70 Min. Passing Marks:35 |

Part B- Content of the Course

L-T-P:

Total No. of Lectures-Tutorials-Practical (in hours per week): 60

Unit

Topics

No. of Lectures

Unit 1:
Pharmaceutical
Chemistry

Introduction to pharmacy, career in pharmacy, codes of
pharmaceutical ethics, importance of pharmaceutical
chemistry, pharmacopeia and its history (IP, BP, USP,
NF). i

Drug and cosmetic act with special reference to schedule
M, GMP, GLP, GCP, USFDA, NDA, clinical trial.

Concept of quality and total quality management, quality
assurance and quality control, IPQA, IPQC.

Documentation and maintenance of record, intellectual
property rights, patents, trademark, copyright, patent act.

12

Unit 2:
Pharmacognosy

Definition,  history, scope and development  of
Pharmacognosy.

Classification and Sources of drugs: classification of
drugs, sources and uses of natural drug products,
biological (plants, animals and microbes), geographical,
marine and mineral sources.

Drug Receptors: Introduction to drug receptors, nature of
drug receptors, different bonding involved in drug-
receptor interaction, drug receptor theories.

Drug = absorption: routes of drug administration,
absorption of drugs and factors affecting absorption.

12

Unit
3:Molecular
Modeling and
Drug Design

Drug design and development an overview. analogues
and prodrugs structure and activityrelationship between
chemical ~ (SAR),factors governing  drugdesign,
approaches to drug design, receptor site theory,
introduction to combinatorialsynthesis in drug discovery.
factors  affecting bioactivity.  QSAR-Free-Wilson
analysis,structure a biological activity Hansch analysis,
relationship between Free-Wilson analysis and Hansch
analysis.

v

12
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Unit 4: Introduction, Antibiotic B-Lactam Type — Penicillin, 12

Antibiotics and | Cephalosporins, Antitubercular — Streptomycin, Broad
Antibacterials | Spectrum Antibiotics — Tetracyclines, Anticancer —

Dactinomycin (Actinomycin D)

Unit 5: Antifungal:  Polyenes,  Antibacterial-Ciprofloxacin, 12

Antifungal and | Norfloxacin, Antiviral - Acyclovir
Non-steroidal

e Antimalarials: Chemotherapy = of  MalariaSAR,
inflammatory Chloroquine, Chloroguanideand Mefloquine.
Drugs

Non-steroidal ~Anti-inflammatory Drugs: Diclofenac
Sodium, Ibuprofen and Netopam. ‘

Keywords/Tags: Pharmacopeia, patents, trademark, copyright, QA, QC,. pharmacognosy, drug
design, QSAR, antibiotics, antibacterials, antifungal, anti-inflammatory drugs, antimalarials.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. “Pharmaceutical Chemistry Inorganic Vol. 17, Chatwal G. R., Himalaya Publishing House,
Mumbai, 2010.

2. “Textbook of Pharmacognosy”, Wallis T: E:, CBS Publishers and Distributors, New Delhi,
2005, Fifth Edition. _

3. “Pharmaceutical Chemistry”, Choudhary N. C. and Gurbani N. K., Vallabh Prakashan, New
Delhi, 2014.

4. “Pharmaceutical Chemistry”, Watson D. G., Churchill Livingstone Elsevier, UK, 2011.

5. “Text Book of Professional Pharmacy”, Jain N. K. and Sharma S. N., Vallabh Prakashan, New
Delhi, 2009, Fifth Edition.

6. “Pharmacognosy and-Pharmacobiotechnology”, Kar A., New Age International Publishers,
New Delhi, 2017, Third Edition.

7. “A Primer onQSAR/QSPR Modelling: Fundamental Concepts”, Roy K., Kar S., Das R. N,
Springer International Publishing AG Switzerland, 2015.

8. “Medicinal Chemistry”, Kar A., New Age International Publishers, New Delhi, 2007, Fourth
Editions

9. “An.Jntroduction to Medicinal Chemistry”, PatrickG. L., Oxford University Press,UK, 2013,

Fifth Edition.

10. “Medicinal Chemistry”, Thomas G., John Wiley & Sons, Chichester, 2007, Second Edition.

Suggested equivalent online courses:




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test
Continuous Comprehensive _ _ |
Evaluation (CCE):30 Assignment/Presentation 30
External Assessment : Section(A) : Very Short Questions

70

University Exam Section:70 | Section (B) : Short Questions

Section (C) : Long Questions
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CBCS Annual Pattern

B.Sc. III year

CHEMISTRY- Minor/Elective

Syllabus of Practical Paper

Part A Introduction

Program: Degree

| Class': B.Sc. | Year: III | Session: 2023-24

Subject: Chemistry

1 Course Code S3-CHEM2P
Course Title Pharmaceuticaland Medicinal Chemistry
3 Course Type (Core
Course/Elective/Generic Minor/Elective
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course the students must have the subject
Chemistry in Diploma Course of B.Sc. or equivalent.
5 Course Learning outcomes On completion of this course, learners will be able to:
(CLO) 1. How to prepare Acetanilide
2. How to Isolate the caffeine from tea leaves
3. To learn about preparation of simple syrup as per [P
and USP
6 | Credit Value 2 (Practical)
7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P:
Unit Topics No. of Lectures
I Practical:- 8
1. Preparation of Pharmaceutical compounds -
a). Acetanilide
b) “Aromatic water
¢) Lotion
d) Aspirin
II 2. Preparation of pharmaceutical compound 6
a) Tincture lodine
b) Alum
¢) Ferrous Ammonium sulphate
d) Antimony potassium tartrate
11 3. Isolation of caffeine from tea leaves. 4
4. Extraction of active constituents from extraction
method.

(&=




IV 5. Identification of crude drug. 4
6. Morphology of turmeric, ginger, Mentha.

A% 7. Preparation of suspension, Emulsions, ointment. 8
8. Preparation of simple syrup as per I[P and USP.

9. Preparation of pharmaceutical buffer and study of its
theoretical and calculated PH.

10 Inorganic preparation of compounds like Zinc Oxide,

calcium carbonate, Magnesium Carbonate.

a) Keywords/Tags:caffeine, Tincture lodine, pharmaceutical buffer

Part C-Learning Resources

Text Books, Reference Books, Other-resources

Suggested Readings:

Practical book-
1. Practical Pharmaceutical chemistry by A.H. Beckett and J.B. stenlake, 4" Edition, Part-II
continuum international publishing Group.Ltd, 2000.
2. A Practical book of Pharmaceutical Inorganic chemistry by K.B. Patil, N.B. Patil and P.A.
Patil, JP Innovative publication, 1** edition, 2019.
3. Pharmaceutical chemistry inorganic by G.R. Chatwal, Himalaya publication, Vol.1.
4. Experimental Pharmaceutical Chemistry by Aneesahmadsiddiqui, seemisiddiqui, Edition 1.
Pharmacognosy by Dr. C.K. Kokate, volume-I, forty fifth edition, NiraliPrakashan.
Suggestive digital platforms web links




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks ExternalAssessment Marks
ClassInteraction /Quiz Viva Voceon Practical
Attendance PracticalRecord File
Assignments (Charts/ Model 30 Tablework / Experiments 70

Seminar / Rural Service/
Technology Dissemination/
Report ofExcursion/ Lab
Visits/ Survey / Industrial
visit)

TOTAL MARKS: 100

Any remarks/ suggestions:
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S3-MATH2T

Part A Introduction
Program: Degree Course | Class: B.A./B.Sc. |1l Year | Year: 2023 I Session: 2023-2024
Subject: Mathematics

| | Course Code S3-MATH2T

2 | Course Title Fundamentals of Boolean Algebra
(Theory)

3 | Course Type Minor

4 | Pre-requisite (if any) | To study this course, a student must have had the subject
Mathematics in Diploma Course or equivalent.

Course lLearning The course will enable the students:

Outcomes (CLO) |. Using the Boolean algebra in logical problems.

2. Minimize the Boolean Function using Karnaugh Map.

3. Understanding the various logic gates.

4. Applying the circuits in logical problems.

6 | Credit Value JRESEY OGRedit oo h e e et e

7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35

th

Part B - Content of the Course
Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours
Unit Topics No. of
l.ectures

1.1 Indian logic
I.1.1 Origins
1.1.2 The schoolsVaisheshika
1.1.3 Catuskoti
1.1.4 Nyaya
1.1.5 Jain logic
1.1.6 Buddhist logic
1.1.7 Navya-Nyaya 18
I.1.8 Influence of Indian logic on modern logic
1.1.9 Boolean Logic and Indian Thoughts
1.2 Boolean Algebra:
1.2.1 Truth Tables
1.2.2 Properties of Boolean Algebra
1.2.3 Principle of Duality
1.2.4 De Morgan’s Theorem
Boolean Function:
2.1 Boolean Expression
2.2 Boolean Function
2.3 Min-term or Minimal Boolean Function 30
Il | 2.4 Disjunctive Normal Form or Canonical Form
2.5 Complete Disjunctive Normal Form or Complete Canonical Form
2.6 Boole's Expansion Theorem

Name of BOS: Mathematics Signature of the Chairman (BOS)@W—A.——-
Date: 2 9:Ibdeaa_ . - Name: Dr. Anil Rajput

Page 12 of 20




S3-MATH2T

2.7 Complement Function of a Boolean Function in Disjunctive Normal
Form
2.8 Max-term or Maximal Boolean Function
2.9 Conjunctive Normal Form or Dual Canonical Form
2.10 Complete Conjunctive Normal Form
2.11 Complement Function of a Boolean Function in Conjunctive Normal
Form
2.12 SOP & POS Forms
2.13 Minimize the Boolean function using Karnaugh-Map upto
3 variables.
Logic Gates:
3.1 AND Gate
3.2 OR Gate
3.3 NOT Gate
3.4 NAND Gate
[ | 3.5 NOR Gate 18
3.6 XOR Gate
3.7 XNOR Gate
3.8 Buffer Gate
3.9 Universal Gate
3.10 Applications of Logic Gates
Circuits:
4.1 Switching Circuits
4.2 Parallel Circuits
4.3 Series Circuits
4.4 Relay Circuit
IV | 4.5 Various Positions of Switches and Currents in Electric Circuits 24
4.6 Simple Arithmetic and Logic Circuits
4.7 Combinational Circuits
4.7.1 Adder
4.7.2 Subtractor
4.8 Simple Combinational Circuit Design Problems
Keywords/Tags:
Boolean Algebra, Boolean function, Logic Gates, Logic Circuits.

Part C - Learning Resources
Text Books. Reference Books. Other Resources
Suggested Readings:

Text Books:
1. J. P. Tremblay and R. Manohar, Discrete Mathematical Structures With Applications

To Computer Science, McGraw Hill Education, 1st edition, 2017.
2. C. L. Liu: Elements of Discrete Mathematics. McGraw Hill Education, 4th edition,

2017.

Name of BOS: Mathematics Signature of the Chairman (BOS):@'\'W
Name: Dr. Anil Rajput
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