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o 19.6: Nucleophilic Addition of Water (Hydration)

o 19.7: Nucleophilic Addition of Cyanide and Acetylide

o 19.8: Nucleophilic Addition of Grignards

o 19.9: Nucelophilic Addition of Amines (Imine and Enamine Formation)
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19.12: Acetals as Protecting Groups
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19.15: Reductions of Ketones and Aldehydes

19.16: Additional Exercises
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20: Amines

20.1: Structure and Physical Properties of Amines

20.2: Basicity of Amines and Ammonium Salt Formation
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o 20.5: Synthesis of Primary Amines
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20.7: Reactions of Arylamines

20.8: The Hofmann Elimination- Amines as Leaving Groups
20.9: Oxidation of Amines - The Cope Elimination
20.10: Sulfa Drugs - a closer look

20.11: Additional Exercises
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21: Carboxylic Acids

21.1: Structure and Properties of Carboxylic Acids and their Salts
21.2: Acidity of Carboxylic Acids

21.3: Spectroscopy of Carboxylic Acids

21.4: Synthesis of Carboxylic Acids

21.5: Reactions of Carboxylic Acids Overview

o 21.6: Condensation of Acids with Alcohols- The Fischer Esterification
o 21.7: Methyl Ester Synthesis Using Diazomethane

21.8: Condensation of Acids with Amines

21.9: Reduction of Carboxylic Acids

21.10: Biochemically Interesting Carboxylic Acids

21.11: Additional Exercises
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22: Carboxylic Acid Derivatives and Nitriles

22.1: Structure and Physical Properties of Acid Derivatives

22.2: Spectroscopy of Carboxylic Acid Derivatives

22.3: Interconversion of Acid Derivatives by Nucleophilic Acyl Substitution
22.4: Acid Halide Chemistry

22.5: Acid Anhydride Chemistry

o 22.6: Ester Chemistry

o 22.7: Amide Chemistry

o 22.8: Nitrile Chemistry

o 22.9: Thioesters- Biological Carboxylic Acid Derivatives
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o 22.10: Polyamides and Polyesters- Step-Growth Polymers
o 22.11: Beta-Lactams- An Application

o 22.12: Biological Acylation Reactions

o 22.13: Additional Exercises

o 22.14: Solutions to Additional Exercises

23: Alpha Substitutions and Condensations of Carbonyl Compounds

o 23.1: Relative Acidity of alpha-Hydrogens

o 23.2: Enols, Enolate lons and Tautomerization

o 23.3: Reaction Overview

o 23.4: Alpha Halogenation of Carbonyls

o 23.5: Bromination of Acids- The HVZ Reaction

23.6: Alkylation of the alpha-Carbon via the LDA pathway
23.7: Alkylation of the Alpha-Carbon via the Enamine Pathway
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23.9: The Claisen Condensation Reactions of Esters

23.10: Conjugate Additions- The Michael Reaction

23.11: Decarboxylation Reactions

o 23.12: Additional Exercises
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24: Carbohydrates

24.1: Introduction
o 24.2: Classification of Carbohydrates
o 24.3: Fischer Projections
o 24.4:D and L Sugars
o 24.5: Configuration of Aldoses
24.6: Cyclic Structures of Monosaccharides
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24.8: Disaccharides and Glycosidic Bonds
24.9: Polysaccharides
24.10: Other Important Carbohydrates
24.11: Cell Surface Carbohydrates and Influenza Viruses

o O O O o

[e]

25: Amino Acids, Peptides, and Proteins

25.1: Introduction

25.2: Structure and Stereochemistry of the Amino Acids
25.3: Isoelectric Points and Electrophoresis

25.4: Synthesis of Amino Acids

o 25.5: Peptides and Proteins

o 25.6: Amino Acid Analysis of Peptides

25.7: Peptide Sequencing- The Edman Degradation
25.8: Peptide Synthesis

25.9: Automated Peptide Synthesis- The Merrifield Solid-Phase Technique
25.10: Levels of Protein Structure

25.11: Enzymes and Coenzymes

25.12: How do enzymes work?
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