B.Sc IV year Chem}stry Major
Syllabus of Theory Paper

Part A Introduction

=

Program:Honours/Research

Class’: Year: 4" Year
B.Sc.

Session: 2024-2025

Subject: Chemistry

Classification based on Nitrogen heterocyclic ring,
Isolation, role of alkaloids in plant structure,

Biological Properties of Alkaloids: Morphine,
Reserpine and Vineristine

Terpenoids: Introduction, Occurrence,
Nomenclature, Classification, Isolation,

Characteristics of terpenoids, Structural Features of

terpenoids, Isoprene Rule, bi
Terpenes: Forskolin, Taxol an

ological properties of
d B-amyrin

Peptides and Proteins: a-Aminoacids,
their general properties and synthesis,
Synthesis of peptides by Merrifield solid
phase synthesis. Primary, secondary and
tertiary structures of proteins.

Keywords/Tags: Alkaloids, Isolation, Isoprene rule,
Terpenoids, Proteins, Peptides, Marrifield Solid

phase synthesis 2]

1 Course Code S4 - CHEM 1D
2 Course Title Chemistry of Natural Products &Organic Synthesis
3 Course Type (Core Core Course (Subject — 1)
Course/Elective/Generic DSE- Paper First
Elective/Vocational/.....) Sfue W
4 Pre-requisite (if any) To study this course, a student must have passed a |
degree with this subject
5 Course Learning By the end of this course students will acquire the
outcomes (CLO) knowledge of following aspects
® Introduction and classification of Alkaloids.
® Introduction and classification of Terpenoids.
® Synthesis of peptides by Marrifield solid phase
synthesis
® Structure of RNA, DNA and nucleic acids
¢ Classification and properties of Lipids
e Classification, Structure elucidation of steroids
® Formation C-C, C=C single and double bonds
|_® Disconnection Approach ol
6 Credit Value 04 s
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 1l
Unit 1 Alkaloids: Introduction, Occurrence, Nomenclature, 15




Unit 2

Nucleic  acids: Heterocyclic  bases;
Purines: Adenine and Guanine;
Pyramidines:  Cytos ine, Uracil and
Thymine; nucleosides, nucleotides Basic
concepts of the structures of RNA and
DNA

Lipids:-Classification, properties and
function-free fatty  acids, triglycerides,
phospholipids, glycolipids& waxes
conjugated lipids- lipoproteins

Steroids:- Occurrence, Nomenclature of
steroids, Base Skeleton, Diels Hydrocarbon
and stereochemistry, isolation.

Hormones: Introduction to endocrine glands
and their secretions. Organization of
endocrine system.Classification of
hormones. Outlines of chemistry,
physiological role and disorders of Pituitary,
Pineal, Thyroid and Parathyroid hormones
Keywords/Tags: Nucleic acids, purines, DNA,
RNA, Lipids, Steroids, Glycolipids, cholesterol,
rogesterone, Harmones

15 ]

Unit 3

Formation of Carbon-Carbon single bonds:
alkylations via enolate the enamine and related
reactions umplong (dipole inversion) - The aldol
reaction- applications of organ . palladium, organo
nickel and organo copper reagents , applications of
thicarbonions- selenocarbonions and sulphur yields,
synthetic applications of carbenes and carbenoids.
Formation of carbon-carbon double bonds:
Elimination  reactions Pyro[ytic,syneliminations,
sulphoxide-sulphonate rearrangement the witting
reaction-alkenes fonnaryls]uphonyl-hydrazones-
claisen rearrangement of allyl vinylethers,
Keywordsi’Tags: CC, C=C, umplong, Pyrolytic,
syn eliminations, sulphoxide-sulphonate
fearrangement, witting reaction.

Unit 4

15

Disconnection Approach

An introduction to synthons  and  synthetic
equivalents. Disconnection approach, functional
group inter-conversions, the importance of the order
of events in organic synthesis, one group C-X and
two group C-X disconnections, chemosc[ectivity,
reversal of polarity, cyclisation reaction, amine
synthesis. Protection of groups, chemo, region and
stereo selectivity.,

One Group C-C Disconnections

Alcohols and carbonyl compounds, regioselectivity,
alkene synthesis, use of acetylenes and aliphatic
Nitro compounds in organic synthesis,

Two Group C-C Disconnections

Diels-Alder Reaction, 1,3-difunctionalised
compounds, a-b- unsaturated carbonyl compounds,

15

o aal




control in carbonyl condensations, 1,5-
difunctionalised compounds. Micheal addition and
Robinson annelation.

Keywords/Tags: Disconnection approach,
functional group  inter-conversions, Robinson
annelation, regioselectivity

Part C-Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings:
. Kogakush, “Advanced Organic Chemistry: Reactions Mechani;sms and
Structure”, Jerry March, Mc.Graw Hill.
I L Finar, “Organic Chemistry Vol. I, (Sixth Ed.) and Vol. IT (Fifth Ed.) by
ELBS.
Morrison and Boyd, “Organic Chemistry”, PHI, India, fifth Ed.
4. Francis A. Carey, “Organic Chemistry”, Tata Mc Graw Hill  publishing
Company Limited, New Delhi, Vth Edition.
5. Emest L. Eliel, Samuel H, “Stereochemistry of Organic compounds”, Wilen.
6. S.V.Bhat, B.A. Nagasampangi and M.Sivakumar, “Chemistry of natural
products, Narosa Publishing House, 6™ reprint, 2010
7. Jerry March, “Advanced organic chemistry”’, Wiley Eastern, 4th
Edition
8. E.Eliel, “Stereochemisuy of carbon compounds”, John Wiley & Sons, Inc.
9. D. Nasipuri, Stereochemistry of Organic compounds.
10. R.S.Kalsi, “Chemistry of Natural products”, Kalyani Publishers.1983.

[SS]

fad

Suggestive digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Com, rehensive Evaluation CCE) : 30 marks Universi
Internal Assessment : Class Test
Continuous Comprehensive Assignment/Presentation
Evaluation (CCE):
External Assessment :
University Exam Section:
Time : 03.00 Hours

Any remarks/ suggestions:

Exam (UE) 70 marks

Section(A) : Very Short Questions
Section (B) : Short Questions
Section (C) : Long Questions
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