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Title of the BIOMOLECULES AND HETEROCYCLIC COMPOUNDS

Course

Paper No. Elective V

Category Elective | Year Il | Credits | 4 | Course 524E3A
Semester | III Code

Instructional Lecture | Tutorial | Lab Practice Total

hours per week | 4 1 - 5

Prerequisites Basic knowledge of chemistry

Objectives of To learn the basic concepts and biological importance of biomolecules

the course and natural products.

To explain various of functions of carbohydrates, proteins, nucleic acids,
steroids and hormones.

To understand the functions of alkaloids and terpenoids.

To elucidate the structure determination of biomolecules and natural
products.

To extract and construct the structure of new alkaloids and terpenoids
from different methods.

Course Outline

UNIT-I: Chemistry and metabolism of carbohydrates: Definition,
classification and biological role of carbohydrates. Monosaccharides:
Linear and ring structures (Haworth formula) of ribose, glucose, fructose
and mannose (structure determination not required), physical and
chemical properties of glucose and fructose. Disaccharides: Ring
structures (Haworth formula) —occurrence, physical and chemical
properties of maltose, lactose and sucrose. Polysaccharides: Starch,
glycogen and cellulose — structure and properties, glycolysis of
carbohydrates.

UNIT-II: Steroids: Steroids-Introduction, occurrence, nomenclature,
configuration of substituents. Diels’ hydrocarbon, stereochemistry,
classification, Diels’ hydrocarbon, biological importance, colour reactions
of sterols, cholesterol-occurrence, tests, physiological activity,
biosynthesis of cholesterol from squalene.

UNIT-III: Hormones: Hormones-Introduction, classification, functions
of sex hormones- androgens and estrogens, adrenocortical hormones-
cortisone and cortisol structure and functions of non-steroidal hormones-
adrenaline and thyroxin.

UNIT-IV: Proteins and nucleic acids: Separation and purification of
proteins — dialysis, gel filtration and electrophoresis. Catabolism of
amino acids - transamination, oxidative deamination and
decarboxylation. Biosynthesis of proteins: Role of nucleic acids. Amino
acid metabolism and ureacycle. Structure, methods for the synthesis of
nucleosides - direct combination, formation of heterocyclic base and
nucleoside modification, conversion of nucleoside to nucleotides.
Primary and secondary structure of RNA and DNA, Watson-Crick
model, solid phase synthesis ofoligonucleotides.

UNIT-V: Fused Ring Heterocyclic Compounds: Benzofused five
membered rings: Indole, isoindole, benzofuran and benzothiophene,
Preparation and properties. Benzofused six membered rings: Quinoline
and isoquinoline: Preparation by ring closure reactions, Reactions:
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Mechanism of electrophilic and nucleophilic substitutions, oxidation and
reduction reactions.

Extended
Professional
Component (is a
part of internal

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET/ UGC-CSIR / GATE /TNPSC others to
be solved

(To be discussed during the Tutorial hours)

component only,
Not to be
included in the
external
examination
question paper)
Skills acquired Knowledge, Problem solving, Analytical ability, Professional
from this course | Competency, Professional Communication and Transferable skills.
Recommended |[I. T. K Lindhorst, Essentials of Carbohydrate Chemistry and
Text Biochemistry, Wiley VCH, N(t)fth America,2007.
2. I. L. Finar, Organic Chemistry Vol-2, 5 edition, Pearson Education
Asia, 1975.
3. V.K. Ahluwalia and M. Goyal, Textbook of Heterocyclic
compounds, Narosa Publishing, New Delhi,2000.
4. M. K. Jain and S. C. Sharma, Modern Organic Chemistry, Vishal
Publishing Co., Jalandhar, Delhi, 2014.
5. V. K. Ahluwalia, Steroids and Hormones, Ane books pub., New
Delhi,2009.
Reference 1. L L. Finar, Organic Chemistry Vol-1, 6™edition, Pearson Education
Books Asi1a,2004.
2. Pelletier, Chemistry of Alkaloids, Van Nostrand
Reinhold Co,2000.
3. Shoppe, Chemistry of the steroids, Butterworthes,1994.
Website and ps://www.organic-chemistry.org/
e-learning ps://www.studyorgo.com/summary.php
source ps://www.clutchprep.com/organic-chemistry

Course Learning Outcomes (for Mapping with POs and PSQOs)

Students will be able:

COl:
CO2:

To understand the basic concepts of biomolecules and natural products.
To integrate and assess the different methods of preparation of structurally different

biomolecules and natural products.

CO3:

To illustrate the applications of biomolecules and their functions in the metabolism of

living organisms.

CO4:
COs:
methods.

To analyse and rationalise the structure and synthesis of heterocyclic compounds.
To develop the structure of biologically important heterocyclic compounds by different



https://www.organic-chemistry.org/
https://www.studyorgo.com/summary.php
https://www.clutchprep.com/organic-chemistry

UNIVERSITY OF MADRAS

M.Sc. DEGREE PROGRAMME IN CHEMISTRY
SYLLABUS WITH EFFECT FROM 2023-2024

CO-PO Mapping (Course Articulation Matrix)

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 PO10
CO 1 S S S S M S S S S M
CO 2 M S S S S M S S S S
CO 3 S S M S S S S M S S
CO4 M S S S S M S S S S
CO5 M S M S S M S M S S
3 — Strong, 2 — Medium, 1 - Low
Level of Correlation between PSO’s and CO’s

CO /PO PSO1 PSO2 PSO3 PSO4 PSO5

CO1 3 3 3 3 3

CO2 3 3 3 3 3

CO3 3 3 3 3 3

CO4 3 3 3 3 3

CO5 3 3 3 3 3

Weightage 15 15 15 15 15

Weighted percentage of Course

Con%ribution to Pof 3.0 3.0 3.0 3.0 3.0

3 — Strong, 2 — Medium, 1 — Low




