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CHEMISTRY 

(Major) 

(3rd Semester) 

Course No.:CHM-DSC-202 

(Organic Chemistry -II) 

Functional Group Chemistry 

Contact Hours: 60; Credits: 04 

Full Marks = 100 [End Semester Exam (70) Internal Assessment (30)] 
Pass Marks = 40 [End Semester Exam (28) Internal Assessment(12)] 

 

UNIT-1: Halogenated Hydrocarbon 

Alkyl halides: Methods of preparation, nucleophilic substitution reactions – SN1, SN2 and Sni 

mechanisms with stereochemical aspects and effect of solvent etc.; nucleophilic substitution vs. 

elimination. 

Aryl halides: Preparation, including preparation from diazonium salts. Nucleophilic aromatic 

substitution; SNAr, Benzyne mechanism. 

Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides towards nucleophilic substitution 

reactions. 

 

UNIT-2: Alcohols, phenols and ethers 

Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-Blanc 

Reduction; Preparation and properties of glycols: Oxidation by periodic acid and lead tetraacetate, 

Pinacol-Pinacolone rearrangement; 

Phenols: Preparation & properties; Acidity and factors effecting it, Ring substitution reactions, 

Reimer–Tiemann and Kolbe’s–Schmidt Reactions, Fries and Claisen rearrangements with 

mechanism; 

Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides with alcohols, 

ammonia derivatives and LiAlH4. 

UNIT-3: Carbonyl Compounds 

Structure, reactivity and preparation; Nucleophilic additions, Nucleophilic addition- 

elimination reactions with ammonia derivatives with mechanism; Mechanisms of Aldol and 

Benzoin condensation, Knoevenagel condensation, Claisan-Schmidt, Perkin, Cannizzaro and 

Wittig reaction, Beckmann and Benzil-Benzilic acid rearrangements, haloform reaction, 

Baeyer Villiger oxidation, α- substitution reactions, oxidations and reductions (Clemmensen, 

Wolff-Kishner, LiAlH4, MPV). Addition reactions of unsaturated carbonyl compounds: 

Michael addition. 

 
UNIT-4: Carboxylic acid and their derivative 

Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of 

dicarboxylic acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic, 

tartaric, citric, maleic and fumaric acids; 

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study 

of nucleophilic substitution at acyl group -Mechanism of acidic and alkaline hydrolysis of 
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esters, Claisen condensation, Dieckmann and Reformatsky reactions, Hofmann bromamide 

degradation and Curtius rearrangement. 

 

UNIT-5: Sulphur & Nitrogen containing functional groups 

Preparation and reactions of thiols, thioethers and sulphonic acids. 

Preparation and important reactions of nitro compounds, nitriles and isonitriles; Amines: Effect 

of substituent and solvent on basicity; Preparation and properties: Gabriel phthalimide 

synthesis, Carbylamine reaction, Mannich reaction, Hoffmann’s exhaustive methylation, 

Hofmann-elimination reaction; Distinction between 1°, 2° and 3° amines with Hinsberg 

reagent and nitrous acid. Diazonium Salts: Preparation and their synthetic applications. 
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