11.1.2. Course Code: DSC2: CHEMISTRY-1 (C1)

Course Title: Fundamentals of Organic Chemistry, Stereochemistry and
Hydrocarbons

Total Credits: 04 {Credits: Theory-02, Practical-02)
(Total Lectures: Theory- 30, Practical-60)

Objectives: The course 15 infused with the recapitulation of findamentals of organic chemistry
and visnahzimg the orgame molecules m a three-dimensional space. To establish the
applications of these concepts deferent class of mechamism meluded. The constitution of the
course strongly aids in the paramount learming of the concepts and their applications,

Learning Outcomes:
By the end of the course, the stdents will be able to

* Understand amd explain the differential behaviowr of orgamie compounds based on
fundamental concepts learnt.
Understand the stereochemistry of aliphatic and aromatie hydrocarbons

Formulate the mechanism of organic reactions by recalling and comrelatmg the
fimdamental properties of the reactants invalved,

o Leamn amd identify many orgame reaction mechamisims including electrophilic addition,
nueleophibic addition, nueleophilic substitution, and electrophilic substiution,

*  Understand the mechanism of reactions of hvdrocarbons

Unit I: Fundamentals of Organic Chemistry

Introduction to carbon compounds, an overview of Fundamentals (Electronic displacement-
Inductive effect, Resonance effect. Hypercomjugation, Electromeric Effect). Reactive
mtermediates amd thewr stability: carbocations, free radicals, carbamons, benzyne, carbene.

Acidity and basieity in carbon compounds {comparison of carboxylic acids, aleohols, phenols,
primary, secondary and lertiary aliphatic amines, anilme and its derivative.

{Lectures: 05)
Unit 1I: Stereochemistry

Types of projection fornmlas of carbon compound - Flying Wedge Formula, Newmann,
Sawhorse and Fischer representations and their imterconversion

Stereoisomerism: the concept of chivality (upto two carbon atoms), Configurational Tsomerismn:
geometrical and optical isomerism: enantiomerism, diastereomerism and meso compounds).
Threo and erythro: I¥ and L: cis-trans nomenclature; CIP Bules: B/ S (for upto 2 chiral carbon
atoms) and E / Z nomenclature ( for upto two C=C systems).
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Conformational isomerism with respect o ethane, butane and cyclohexane.
{Lectures:0T)
Unit IIT: Aliphatic Hydrocarbons

Functional group appreach for the following reactions: preparations, physical propenty &
chemical reactions to be studied with the mechanism m context to their shucture,

Alkanes: Preparation: catalytic hydrogenation, Wurtz reaction, Kolbe's synthesis, Grignard
reagent. Reactions: Free radical substitution: Halogenation.

Alkenes:  Prepamation: Elimination  reactions:  Dehydration of alechols  and
dehvdrohalogenation of alkyl balides (Saytzeff's mule); cis alkenes (Partial catalytic
hydrogenation) and trans alkenes (Birch reduction). Reactions: cis-addition {(alk. KMnO4) and
trans-addition (bromine), the addition of HX (Markownikoff's and anti-Markowinkoff s
addition). Hydration, Ozonolysis, oxymecurahon - demercaration, Hvdroboration oxadation.

Alkynes: Prepamation: Acetylene from CaC: and conversion mto higher alkynes; by
dehalogenation of tetrahalides and dehydrobalogemation of vicmal-dihalides. Reactions:
formation of metal acerylides and acidity of alkynes, the addiion of bromme and alkaline
EMnOy, czonolvsais and oxidabon with hot alk, EMnoOy Hydmtion e form carbonyl
compounds

(Lectures:12)
Unit IV: Aromatic Hydrocarbons
Aromaticity: benrenoids and Hiickel's mule. Structure and aromatic character of benzene.
Preparation: methods of preparation of benzene from phenol, benzoic acid. acetylene and
benene sulphome acid. Reactions: electroplilic substitution reactions in benzene citing
examples of nitration, halegenation, sulphonation and Friedel-Craft's alkvlahon and acylation
with emphasis on carbocationic rearrangement, side-cham oxidation of alkylbenzenes,
(Lectures: 06)
PRACTICALS (Credits: 02; Laboratory Periods: 60)
. Punfication of organic compounds by crystallization using the following solvents:
. Waler
Ir. Alcohol
¢. Water + Alcohol
2. Determination of the melting points of organic compounds using Kjeldahl method and
electrically heated melting point apparatus.
3. Tosmdy the effecr of impurities on the melting point

4. Toidentify the orgame componnds using mixed melting point expermment, (fentifi: at
Teast two arganic compounds).
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5. Determination of boiling point of liquid organic compounds using both distillabon and
capillary method.

6. Detection of extra elements present in an orgamic compounds (Lp fo fwe exera
elemenis).

7. Organic Preparations:
a. Brommation of acetambide’ phenol
b Nitration of mitrobenzene and bromobenzene
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Teaching Learning Process:

o  Conventional chalk and board teaching

o (Class interactions and discussions

o Power point presentation on unportant topics,

¢  Teaching Leaming process is largely student focused

Assessment Methods:

¢ Presentations by Individual Student! Group of Students

o (Class Tests at Penodic Intervals.

e Wiitten assigrment(s)

e  FEnd semester Umiversity Theory Examination Presentations by Individual Student!
Group of Students

Keywords: Clurality, Aromaticity, Alkanes, Alkenes, Alkvoes.
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