Part A Introduction

Program Class: BSc | Year: Sem: III/TV
Second

Session:2026-27

Subject: Chemistry

Course Code

C-4

Course Title

Principles and Reactions of Organic Chemistry

Course Type

Core Course

| |

Pre-requisite (if any)

To study this course student must have the subject Major
Chemistry in Certificate of B.Sc. or equivalent.

5 | Course Learning
outcomes (CLO)

By the end of this course students will learn the following
aspects of Chemistry:

e Ancient Bhartiya Technology of Fermentation
Process.

e Understand stereochemical principles, properties and
behaviour of organic compounds

e Apply fundamental concepts in organic chemistry,
including ancient organic chemistry, basic reactions
and mechanisms, stereochemistry, and industrial
applications.

e Apply knowledge of reactions and reagents to
synthesize complex molecules and understand their
properties.

e Analyse the structure and properties of aliphatic and
aromatic compounds and understand the mechanisms
of various reactions.

e (Create critical thinking to design and develop new
synthetic routes using various reagents and reactions.

6 | Credit Value

4

7 Total Marks

Max. Marks: 70+30=100 | Min. Passing Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):2 hours L-T-P: 60-0-30

Unit Topics No. of
Lectures
Unit1 | Organic Compounds Used in Ancient Chemistry:- 8
Fermented Product formed by fruits and Cereals-Somaras, Vinegar,
Sugar, Jaggery.
Preparation and uses of organic substances in Indian Knowledge System
Structure, Uses and Properties of Dyes Extracted from Haldi, Palash,
Amal Tash, Majeetha, Neel, Hair dyes. Dyes extracted from Kashth.
Keyword: Haldi, Palash, Hair dyes.
Unit 2 | Basic Organic Chemistry:- 18

reactions.

Structure and properties of aliphatic and aromatic compounds, cleavage of
bonds, reactivity and reaction intermediates, transition state.

Types of reactions: Aliphatic Nucleophilic Substitution: SN!, SN? and
SN reactions, stereochemistry of SN2, Factors affecting SN' and SN?

Aromatic Nucleophilic Substitution: SNAr and Benzyne mechanism.
Aromatic Electrophilic Substitution: Arenium ion mechanism, directing
effect: ring activating and ring deactivating groups, Friedel Crafts
reaction, diazonium coupling, Vilsmeir reaction.
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Addition Reaction: Electrophilic and free radical addition reactions,
regio-selectivity, Markovnikov and Anti-Markovnikov's addition.
Elimination Reaction: El, E2 reactions, stereochemistry of E2,
Orientation-Saytzeff and Hofmann rule.

Keywords/Tags: Aliphatic substitution reactions, Aromatic substitution
reactions, Arenium ion mechanism, regioselectivity in addition and
elimination reactions.

Unit 3

Fundamentals of Stereochemistry of organic compounds:-

General introduction, Classification of stereo isomerism, optical
isomerism: necessary condition of a molecule for optical activity,
Chirality, enantiomers, diastereomers, racemic mixture, resolution of
enantiomers, D- and L- nomenclature, R, S-nomenclature, Sequence rule,
threo and erythroisomers. Geometrical isomerism: Cis, Trans- isomerism,
E, Z-nomenclature.

Conformation:

Presentation of conformation-Newman projection, Fischer projection and
Sawhorse projection. Conformation of ethane, butane and cyclohexane.
Keywords/Tags: Optical and geometrical isomers, confirmation,
Chirality, Enantiomers, diastereomers, R,S- nomenclature, E- and Z-
nomenclature
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Unit 4

Important reactions and its synthetic applications:- Acidic property of
active methylene compounds, Reactions of carbonyl compounds: Aldol
condensation, Claisen- Schmidt, Perkin reaction, Knoevenagel reaction,
Reformatsky reaction, Michael addition, Robinson’s annulations.
Important rearrangements and its synthetic applications:
Rearrangement to Electron Deficient Carbon: Pinacol-pinacolone,
benzilic acid & Wagner-Meerwein rearrangement.

Rearrangement to Electron Deficient Nitrogen: Hofmann-Lossen-
Curtius and Beckmann rearrangement.

Rearrangement to Electron Deficient Oxygen: Baeyer-Villiger
rearrangement, Dakin rearrangement.

Keywords: Condensation based organic reactions of carbonyl compounds
and synthetic applications, Molecular rearrangement involving electron
deficient C, N and O.
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Unit §

Industrial applications of important reagents:-

Preparation, Properties and Industrial applications of some important
reagents used in organic synthesis:

Oxidizing Agents: Potassium permanganate, Osmium tetra oxide, Jones
reagent and Fenton’s reagent.

Reducing Agents: Lithium aluminium hydride, Sodium borohydride,
DIBAH and Raney Nickel.

Organometallic Agents: Grignard reagent and alkyl lithium.

Keywords: Preparations, properties and Industrial applications of
reducing, oxidizing and organometallic reagents
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Employability and higher studies: Graduates of this program can pursue careers in:

Research and Development
Quality Control and Assurance
Pharmaceutical Industry
Chemical Manufacturing

All India competitive/State level exam preparation (CSIR (NET) | SET | GATE | JAM | GRE |
IAS | PSC)

£




Activities
Visit industry related to Textile dyes.
Participate in workshop related to Boutique Printing in Nearby Area.
Fruit wine industry visit: knowledge growing in the concept of fermentation
Sketch flow chart of aromatic compounds. How can be used in perfumery?
Case Study: (1)Synthesis of complex molecules using above reactions.
(i1) Applications of organic chemistry in pharmaceuticals.
6 Problem-Solving Sessions: Practice solving complex synthesis problems
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Text Books
1. History of Chemistry in ancient and Medieval India: Incorporating the History of
Hindu Chemistry, 2014 by Ray Prafulla Charndra Acharya, ISBN-10 8121801540,
Publisher Chowkhamba Krishnadas Academy.
2. Chemistry and Chemical Techniques in India, Author: B. V. Subbarayappa,
Publisher: Centre For Studies In Civilizations, Edition:2004, ISBN:818758601X
3. Chemistry and Chemical Techniques in India: Vol 4 Part 1 (History of Science,
Philosophy and Culture in Indian Civilization) 1 January 1999, by B. V. Subbarayappa
(Editor), ISBN-10 818758601X, Publisher Centre for Studies in Civilisations
4 .Reaction Mechanism in Organic Chemistry, Revised Edition for 2026 by S. M.
Mukherjee (Author), S. P. Singh (Author), Trinity Press.
5.Guidebook to Mechanism in Organic Chemistry, 6th ednby Peter Sykes , Pearson
education.
6.Name Reactions and Reagents in Qrganic Synthesis by Dr. S. RenugaVISHAL
PUBLISHING CO
7. Reagents in Organic Synthesis | For CSIR (NET) | SLET | GATE | JAM | GRE | IAS
| PSC Other Competitive Examinations and UG and PG Students of All Indian
Universities by Prof. Jagdamba Singh and Dr. Jaya Singh (Author), New age
international publishers
8. Reagents and mechanism in organic synthesis problem solving approach
by SatyabanJena andLaxmidhar Rout (Author) Indu book services Pvt Ltd.
9.Stereochemistry of Organic Compoundsby Ernest L. Eliel, Samual H. Wilen, Wiley
India
10.Modern Methods of Organic Synthesis (4th Edition) 4th Edition, by W. Carruthers
(Author), lain Coldham (Author), ISBN-10 0521778301, Publisher Cambridge
University Press
10. Stereochemistry of Organic Compounds: Principles and Applications by D.
Nasipuri, New Age International Pvt.Ltd

Reference Books:
1.March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 8th
Edition, Michael B. Smith, ISBN: 978-1-119-37180-9. March 2020, Wiley
2.0rganic Chemistry,Solomons, Fryhle, Snyder, III ed, Wiley
3.0rganic Chemistry, J. Clayden, N. Greeves and S. Warren, Il ed, Oxford University
Press

Journals based on BKS:

1.Traditional fermented products of India, by K. Rawat et al., Int.J.Curr.Microbiol. App.Sci
(2018) 7(4): 1873-1883
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2.Usage of traditional fermented products by Indian rural folks and IPR, by Seksr et al, IJTK,
Vol 6(1), Jan 2007.

Suggested equivalent online courses:

archive.nptel.ac.in Historyofdyestuffinancient India
https://onlinecourses.nptel.ac.in/noc22 cy55/previewreagentsinorganicsynthesis
https://onlinecourses.nptel.ac.in/noc20 cy30/previewintroductoryorganicchemistryl

https://onlinecourses.nptel.ac.in/noc22 cy46/previewintroductoryorganicchemistryll

https://onlinecourses.swayam?2.ac.in/cec24 cy04/previewbasicorganicchemistry
https://onlinecourses.nptel.ac.in/noc21 cy29/previewstereochemistry

[
Web sources 1
|
|

https://en.wikipedia.org/wiki/Turmeric#:~:text=The%20golden%20yellow%20color%200
ficurcumin%2C%20demethoxyeurcumin%2C%20and %20bisdemethoxycurcumin.
https://chem.libretexts.org/oxidizingandreducingagents

https://www.masterorganicchemistry.com/oxidationandreductioninorganicchemistry
https://chem.libretexts.org/introductiontostereochemistry

https://www.masterorganicchemistry.com/reaction-quide/reactionandmechanisms

https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry (Morsch_et_al.)/06 |.
%3A An _Overview of Organic Reactions/6.01%3A Kinds of Organic Reactions

https://www.arishtam.com/indian-traditional-beverages/

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: Maximum Marks : 100
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Evaluation (CCE): 30
External Assessment : Section(A) : Very Short Questions 70
University Exam Section: 70 | Section (B) : Short Questions

Section (C) : Long Questions

Time: 3.00 hrs
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B.Sc. Il Year
Chemistry
(CBCS Annual Pattern)
Practical Paper C-4

Part A Introduction

Program Class: B.Sc. Year: Session:2026-27
Second
Subject: Chemistry
1 Course C4
Code
2 | Course Laboratory Methods: Organic Syntheses and Separations
Title
3 Course Core Course
Type
4 | Pre- To study this course student must have the subject Major Chemistry in
requisite | Certificate of B.Sc. or equivalent
(if any)
5 | Course By the end of this course students will learn the following aspects of
Learning | Laboratory in chemical analysis:
outcomes
(CLO) 1. Detect and analyse hetero-elements and functional groups
2. Systematically separate and identify organic compounds.
3. Synthesize and prepare important organic products.
4. Prepare and handle laboratory reagents safely and effectively.
5. Demonstrate proficiency in handling reagents and chemicals with care
and caution during practical sessions.
6 Credit 2 (Practical)
Value
7 Total Max. Marks: 30+70 Min. Passing
Marks Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 1 L-T-P: 60-0-30

Unit

No. of
lectures

Topics

1

Separation and identification of organic compounds of binary
organic mixture, systematically

1. Separation by water
2. Separation by sodium bicarbonate
3. Separation by sodium hydroxide

12

Preparation and Pharmaceutical applications of following
organic product (any three)

12

Chalcone synthesis (Claisen-Schmidt reaction, green
synthesis)

Benzoic acid by hydrolysis of benzamide

Dibenzal acetone (Claisen-Schmidt reaction)

Schiff base synthesis

11

4,




p-Nitro acetanilide from acetanilide

3 Prepare reagents in Laboratory: Tollen’s reagent, Fehling 06
solution, Molisch reagent, Schiff’s reagent, bromine water etc
Activities 1. Stereo chemical Study of Organic Compounds via Models

and ICT tools.
(1) R- and S- configuration of optical isomers
(i) E, Z- configuration of geometrical isomers
(111) Newman projection, Fischer projection,
Conformational analysis of cyclohexenes.
2. Prepare chart of formulation of reagents
3. Industrial visit
4. Internship/Project under Supervisor
Students should visit any chemical industry to learn or observe
the process and preparations practically and submit the report
of that industrial visit also

Keywords/Tags: Separation of Binary organic mixture, Preparation of pharmaceutical important
product, reagent preparation

Part C-Learning Resources

Text Books, Reference Books, Other resources

Text Books:
1. Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017.
2. Vogel, A.l, A Textbook of Quantitative Inorganic Analysis, ELBS.
3. Mendham, J., Vogel’s Quantitative Chemical Analysis, Pearson, 2009.
4. Vogel, AL, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.
5. Prof. Robert H. Hill Jr., David C. Finster, Laboratory Safety for Chemistry Students,
2nd Edition Wiley ISBN: 978-1-119-02766-9 May 2016
6. Prudent Practices in the Laboratory: Handling and Management of Chemical
Hazards, Updated Version, ISBN 978-0-309-13864-2 | DOI 10.17226/12654, The
National Academies Press, Washington D.C.
References:

Green Synthesis of Several Chalcone Derivatives Using Grinding Technique, Susy Yunita
Prabawatil*, Kurniawan Eka Yudal, Rizki Cahya Firdaus1, Agianti Sugihatil ISSN:
2096-3246 Volume 54, Issue 08, October, 2022

Suggestive digital platforms web links: https:/nptel.ac.in/courses/104/105/104105102/

Suggested equivalent online sources:

1. https://www-vedantu-com.translate.goog/chemistry/preparation-of-dibenzal-

acetone
2. https://egyankosh.ac.in/bitstream/123456789/13205/1/Experiment-11.pdf

3. https://www.globalconference.info/chapters pdf/Book Draft 14.pdf

4. https://www.youtube.com/watch?v=luh_oBISvI0 (nptelseries)

12




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Assignments (Charts/ Model/
Seminar / Project/Rural Service/
Technology Dissemination/ Report
of Excursion/ Lab Visits/ Survey /
Industrial visit)10

Table work / Experiments
(45)

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz (10) Viva Voce on Practical (15)
Attendance (10) Practical Record File
30 (10) 70

Time-3 Hours
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