11.1.11, Course Code: DSC11: CHEMISTRY 4 (C4)

Course Title: Functional Group Organic Chemistry-I

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

Objectives: To establish the concept, strucmire, methods of preparation and reactions for the
following classes of compounds: alkyl and ary] kalides, alcohols. phenols and ethers, aldehydes
and ketones are described. The constinition of the course strongly aids i the paramonnt
learning of the concepts and their applications,

Learning Oulcomes:
By the end of the course, the students will be able to:

# Understand and explain the differential behavior of organic compounds based on
fundamental concepts learnt.

o Formulate the mechamsm of orgame reachons by recalling and correlatmg the
fundamental properties of the reactants mvolved.

¢ Learn and identify many organic reaction mechamsms includimg electrophilic addition,
nucleophilic addition, nucleophilic substitution, and electrophilic substitution.

Unit I: Alkyl and Aryl Halides

A) Alkyl halides (upto 5 carbons):

Structure of haloalkanes and their classification as 1°, 2° & 32,

Preparation: starting from alechols (19, 2° & 3%) and alkenes with mechanisms.

Reactions: Nucleoplilic substitation reactions with mechanisin and their types (SN', SN* and
SNi), Competition with elimination reactions {(elimination vs substitution), nucleophilic
substitufion reactions with specific examples from hydrolvsis, mitnte and & nitro formation,
nifrile & sonitnle formation and Williamson's ether synthesis.

Grognard reagent and 115 synthetic apphications
B) Aryl halides:

Struchure and resonance
Preparanon: Methods of prepamation of chioro, romo & odo-benzene from bengens
(electrophibic substitution), frem phenols (nucleoplalic substitution reaction) and from amiline
(Sandmever and Gallermann reachions)
Reaction: Nucleophilic aromatic substitution by OH group (Bimolecular Displacement
Mechamsm), Effect of nitro substituent on the reactivity of haloarenes, Reaction with strong
bases NaNHMNH:{elimination-addition mechanism mvolving benzyne intennediate), relative
reactivity and sirength of CX bond in alkyl, allyl, benzyl, vinyl and aryl halides

(Tectures: 14)

Unit II: Aleohols, Phenols, Ethers (Aliphatic and Aromatic)
A) Aleohols (upto 5 Carbon):
Structure and classification of alcohols as 1%, 2° & 3°

Preparation: Methods of preparation of 1%, 2 & 3 by using a Grignard reagent, ester hvdrolysis
and reduction of aldehvdes, ketones, carboxylic acids and esters.

Reactions; Acidic character of aleohols and reaction with sodnon, with HX (Lucas Test),
estenfication, oxidation (with POC, alkaline KMnOy, acidic K-Cro0r and cone. HNOs),
Crppeneaner Oxidation.

B) Diols (upto 6 Carbons): Osadation and Pinacol-Pinacolone reamangement.



C} Phenols: acidity of phenols and factors affecting their acidity.
Preparation: Methods of preparation from cumene, diazonium salts and benzene sulphonic

acid,

Reactions; Dhrective mfluence of OH group and Electvoplihic substiition reactions, viz,
nitration, halogenation, sulphonation, Reimer-Tiemann reachion, Gattermann-Koeh reaction,
Houben-Hoesch condensation, reaction due to OH group: Schotten-Banmann réaction

I Ethers { Aliphatic & Aromatic):

Wilhamson's ether svathesis, Cleavage of ethers with HI

E} Aldehwvdes and ketones (Aliphatic and Aromatic):

Preparation: from acid chlorides and from nitriles.

Reactions: Mucleophilic addition, nucleophilic addition - elimination reaction including
reaction with

HCHN, ROH, NaHS0s, NH:-G derivatives. lodoform test. Aldol Condensation, Cannizzaro’s
reaction,

Wittig reaction, Benzoan condensation, Clemmensen reduction, Woltt Kishner reduction,
Meerwemn-PondorfTVerley reduction

(Lecires: 16)

PRACTICALS (Credits: 02, Laboratory Periods: 60)

Systematic qualitative identification and derivative preparation of organic compounds,
following functional groups confaimng compomds should be provided: aleoliols, phenols,
carbonyl compounds and carboxylic acids (mono- and dicarboxylic both). (Provide few
arganic conpounds confiining of least one extra element)
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Teaching Learning Process:

Conventional chalk and board teachimg

Class mteractions and discussions

Power poant presentation on mmportant topics
Teaching Leammg process is largzely student focused

Assessment Methodds:

Presentations by Individual Student/ Group of Students

Class Tests at Periodie Intervals

Wiitten assigmment(s}

End semester University Theory Examination Presentations by Individual Student/
Group of Students
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