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Summary of the Lecture Plan

Topic

Lectures

Hours

Structures and Physical
properties

Polarity of bonds, polarity of molecules

M.P, Inter molecular forces, B.P, Solubility

Non ionic solutes and ionic solutes

Protic and aprotic solvents, ion pairs

R RN

Acids and bases, Lowry bronsted and Lewis
theories

N

Isomerism

Nomenclature of
organic compounds

Alkanes, Alkenes, Dienes, Alkynes

Carboxylic Acid, Esters, Acid Chlorides, Acid amides

Aldehydes, Ketones, Amines, Alcohols, Phenols

Alkyl halides, Cycloalkanes

Free radicals chain
reactions of alkane

Free radical mechanism

Relative reactivity of free radicals

Stability of free radicals

Alicyclic compounds

Preparations of cyclo alkanes

Bayer strain theory

Orbital picture of angle strain

Nuclophilic aliphatic
substitution

Nucleophiles and leaving groups

Mechanism & kinetics of SN2 reactions

Mechanism & kinetics of SN1reactions

Stereochemistry and steric hindrance, role of
solvents, phase transfer catalysis of SN reactions
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Stereochemistry and steric hindrance, role of
solvents, phase transfer catalysis of SN1 reactions

SN; versus SN1

Dehydro halogenation
of alkyl halides

1,2 elimination, kinetics

E2 and E1 mechanism

N (== N

Elimination via carbocation, evidence for E2
mechanism, absence of rearrangement, isotope
effect, absence hydrogen exchange, the element
effect, orientation and reactivity

E2 versus E1

Elimination versus substitution




Dehydration of alcohol, ease of dehydration, acid
catalysis, reversibility, orientation

Electrophillic and free
radicals addition

Reactions at carbon-carbon single bond and double
bond, electrophiles

Hydrogenation, heat of hydrogenation and stability
of alkenes

Markownikoff rule, addition of hydrogen halides

Addition of hydrogen bromides, peroxide effect

Electrophillic addition, mechanism, rearrangement,
absence of hydrogen exchange, orientation and
reactivity

addition of halogen, mechanism, halohydin
formation

Mechanism of free radical addition reaction

Mechanism of peroxide initiated addition of
hydrogen bromide, orientation of free addition

[N

Additions of carbene to alkene, cyclo addition
reactions

Free radical
substitution reactions

Carbon-carbon double bond as substituents

Free radical halogenations of alkenes

Comparison of free radical substitution with free
radical addition
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Free radical substitution in alkenes, orientation and
reactivity, allylic rearrangements

—_

Theory of resonance

Allyl radical as a resonance hybrid

Stability, orbital picture, resonance stabilization of
allyl radicals

Hyper conjugation, Nucleophilic substitution in
allylic substrate

SN1 reactivity, allylic rearrangement, resonance
stabilization of allyl cation

SN2 nucleophilic substitution in vinylic substrate

Electrophilic aromatic
substitution

Mechanism, Orientation and relative reactivity

Substituent groups and its effects

Nitration, sulphonation, halogenation, friedel craft
alkylation, friedel craft acylation

Activating and deactivating O,P,M directing groups

Effect of halogen on electrophilic aromatic
substitution in alkyl benzene
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Side chain halogenation of alkyl benzene, resonance
stabilization of benzyl radical

Nucleophilic addition
reaction

Mechanism of nucleophilic addition reaction

Acidity of carboxylic acids

lonization of carboxylic acids, acidity constants

Structure of carboxylate ions, effect of substituent
on acidity

Nucleophilic acyl substitution reaction

Conversion of acid to acid chloride, esters, amide
and anhydride

e e e e = = S




Role of caboxyl group, comparison of alkyl
nucleophilic substitution with acyl nucleophilic
substitution

Named reactions

Aldol condensation and crossed aldol condensation

Cannizzaro reaction and crossed cannizzaro
reaction

Claisen condensation and benzoin condensation

Perkin condensation, knoevenagel, reformatsky
reaction

Wittig reaction, michael addition.

Amines & phenols

Basicity of amines, Preparation of amine-Hoffmann
rearrangement reaction

Diazotisation and coupling reactions

Acidity of phenols,

Williamson synthesis, Fries rearrangement

Kolbe reaction, Reimer tieman’s reactions

Nucleophilic aromatic
substitution reactions

Bimolecular displacement mechanisms &
orientation

I e S I U N N S O [ =V IR YW

Comparison of aliphatic nucleophilic substitution
with that of aromatic.

Oxidation & reduction
reactions

Oxidation-Definitions, different oxidizing agents &
applications

Reduction-Definitions, different reducing agents &
applications

Preparation, test for
purity, assay and
medicinal uses of
some official
compounds

Chlorbutol, Dimercaprol, Glyceryl trinitrate, Urea,

Ethylene diamine dihyrate, vanillin, paraldehyde,
ethylene chloride

Lactic acid, tartaric acid, citric acid, salicylic acid,
aspirin

Methyl salicylate, ethyl benzoate, benzyl benzoate,
dimethyl pthalate, sodium lauryl sulphate

Saccharin sodium & mephensin.

Major issues or Core aspects to be addressed/ covered:

Structures and Physical properties

Polar and non-polar molecules.

Intermolecular forces, Boiling point, Melting point, solubility.

Ionic and non-ionic solutes.

Protic and non-protic solvents.

Acid-base theories- Lowry bronsted and Lewis theories

[somers.

Nomenclature of organic compounds

[UPAC nomenclature.

Free radicals chain reactions of alkane

Free radicals, Chlorination.

Alicyclic compounds




Cyclo alkanes, Bayer strain theory

Nuclophilic aliphatic substitution

Nucleophiles, leaving groups.

SN and SN2 mechanisms.

Stereochemistry, steric hinderence,, role of solvents, phase transfer catalyses.

Dehydro halogenation of alkyl halides

Elimination reactions, 1,1 and 1,2-eliminbation, E1 and E2 mechanisms.

Absence of rearrangement, isotope effect, absence hydrogen exchange, the element
effect, orientation and reactivity.

Dehydration of alcohols.

Electrophillic and free radicals addition

Electrophiles, heat of hydrogenation.

Markownikoff rule, peroxide effect

Halohydin formation

Free radical addition, carbine, cyclo addition.

Free radical substitution reactions

Free radical halogenations

Allylic rearrangements

Theory of resonance

Resonance, hyperconjugation

Allyl radical, allyl substrate, vinylic substrate

Electrophilic aromatic substitution

EAS, Substituent groups.

Nitration, sulphonation, halogenation, friedel craft’s alkylation and acylation.

Activating and deactivating groups, ortho, meta and para directing substituent groups.

Benzyl radical

Nucleophilic addition reaction

Acidity of carboxylic acids, Nucleophilic addition.

Acidity constants, carboxylate ion, stability.

Acyl nucleophilic substitution.

Named reactions

Different named reactions, its mechanisms and synthetic applications.

Aldol condensation and crossed aldol condensation

Cannizzaro reaction and crossed cannizzaro reaction

Claisen condensation and benzoin condensation

Perkin condensation, knoevenagel, reformatsky reaction

Wittig reaction, michael addition.

Amines & phenols

Amines- basicity, preparation, Hoffmann rearrangement.

Diazotisation and coupling reactions




Phenols- acidity.

Synthesis of phenols- Williamson synthesis, Fries rearrangement, Kolbe reaction,
Reimer tieman'’s reactions.

Nucleophilic aromatic substitution reactions

Bimolecular displacement mechanisms

Oxidation & reduction reactions

Oxidation-oxidizing agents

Reduction-Reducing agents.

Preparation, test for purity, assay and medicinal uses of some official compounds

Official compoundes, test for purity, percentage purity.

Sample Questions

Structures and Physical properties

1. Define the polar and non-polar molecules with examples.

2. How the intermolecular forces affect the physical properties of molecules?

3. Define ionic and non-ionic solutes with examples.

4. Define protic and non-protic solvents with examples.

5. Explain different theories of acids and bases with suitable examples.

6. Define isomers. Give the classification of isomers with examples.

Nomenclature of organic compounds

1. Explain the IUPAC system for the nomenclature of organic compounds.

2. Give the structure from their names.

3. Write the IUPAC name for the compounds given.

Free radicals chain reactions of alkane

1. Explain the free radical addition mechanism for methane chlorination.

2. Write the relative reactivity of free radicals.

3. Explain the stability of free radicals.

Alicyclic compounds

1. Write any four method of preparation for cycloalkanes.

2. Explain Bayer strain theory and give its merits and limitations.

Nuclophilic aliphatic substitution

1. What are nucleophiles? Give different types nucleophiles with examples.

2. Give the Mechanism & kinetics of SN2 reactions

3. Give the Mechanism & kinetics of SN1reactions

4. Give the stereochemistry of SN2 reactions

5. Give the stereochemistry of SN reactions

6. Explain the role of solvents in SN1 and SN reactions.

7. Enumerate the difference between SN1 and SN reactions.

Dehydro halogenation of alkyl halides

1. Explain 1,2-elimination reaction with example.




2. Give E2 mechanism and explain its kinetics.

3. Give the difference between E1 and E2 machanisms.

4. Note on elimination versus substitution.

5. Explain the acid catalysed dehydration of alcohol.

Electrophillic and free radicals addition

1. What are electrophiles? Give examples.

2. What is heat of hydrogenation? Explain the stability of alkenes.

3. Explain Markownikoff rule and give its significance.

4. Explain peroxide effect in addition of HBr in alkene.

5. Write the mechanism for electrophilic addition reaction.

6. Give the evidences for electrophilic addition mechanism.

7. Write note on cyclo addition reactions

8. Write halohydrin mechanism with example.

Free radical substitution reactions

1. Explain free radical halogenations of alkene.

2. Note on allylic rearrangement.

Theory of resonance

1. Define hyperconjugation.

2.Explain the stability, orbital picture, resonance stabilization of allyl radicals

3. Explain SN2 nucleophilic substitution in vinylic substrate.

Electrophilic aromatic substitution

1. Explain the mechanism, orientation and relative reactivity of electrophilic aromatic
substitution reactions.

2. Which are the different types of substituent groups in electrophilic aromatic
substitution reaction and give their orientations.

3. Explain activating and deactivating groups in EAS.

4. Explain the effect of halogen on electrophilic aromatic substitution in alkyl benzene

Nucleophilic addition reaction

1. Explain the mechanism of nucleophilic addition reaction in carboxylic acid.

2. Explain the acidity of carboxylic acid.

3. Explain the structure of carboxylate ions and give the effect of substituent on acidity.

4. What do you mean by derivatives of carboxylic acids. Give one method each for their
preparation.

5. Give comparison of alkyl nucleophilic substitution with acyl nucleophilic substitution.

Named reactions

1. Explain Aldol condensation and crossed aldol condensation

2. Explain Cannizzaro reaction and crossed cannizzaro reaction

3. Explain Claisen condensation reaction with mechanism.




4. Explain Benzoin condensation with mechanism.

5. Explain Perkin reaction and give its application.

6. Explain , knoevenagel reaction with application.

7. Explain reformatsky reaction.

8. Note on Wittig reaction and give its application.

9. What is Michael addition? Give mechanism and its synthetic application.

Amines & phenols

1. Note on basicity of amines.

2. Explain Hoffmann rearrangement reaction with mechanis and give its application.

3. Define diazotization reaction. Give its application.

4. Give coupling reactions of diazonium salts.

5. Write note on acidity of phenols.

6. Note on Williamson synthesis.

7. Note on Fries rearrangement reaction.

8. Note on Kolbe reaction.

9. Note on Reimer tieman’s reactions.

Nucleophilic aromatic substitution reactions

1. Explain bimolecular displacement mechanisms & orientation of nucleophilic
aromatic substitution reaction.

2. Compare aliphatic nucleophilic substitution with that of aromatic with suitable
examples.

Oxidation & reduction reactions

1. Define oxidation. Give different oxidizing agents.

2. Define reduction. Give different reducing agents.

Preparation, test for purity, assay and medicinal uses of some official compounds

1. Give the preparation, test for purity, assay and medicinal uses of official compounds

like, Chlorbutol, Dimercaprol, Glyceryl trinitrate, Urea, Ethylene diamine dihyrate,
vanillin, paraldehyde, ethylene chloride, Lactic acid, tartaric acid, citric acid, salicylic
acid, aspirin, Methyl salicylate, ethyl benzoate, benzyl benzoate, dimethyl pthalate,
sodium lauryl sulphate, Saccharin sodium & mephensin




