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o 6.4: Diastereomers - more than one chiral center

o 6.5: Meso Compounds

o 6.6: Isomerism Summary Diagram

o 6.7: Optical Activity and Racemic Mixtures

o 6.8: Resolution (Separation) of Enantiomers

6.9: Stereochemistry of Molecules with Three or More Asymmetric Carbons
6.10: Absolute and Relative Configuration - the distinction
6.11: Chirality at Nitrogen, Phosphorus, and Sulfur

6.12: Biochemistry of Enantiomers

6.13: The Discovery of Enantiomers

6.14: Additional Exercises

o 6.15: Solutions to Additional Exercises
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7: Alkyl Halides- Nucleophilic Substitution and Elimination
o 7.1: Alkyl Halides - Structure and Physical Properties

o 7.2: Common Uses of Alkyl Halides

o 7.3: Preparation of Alkyl Halides

o 7.4: Reactions of Alkyl Halides- Substitution and Elimination
o 7.5: The Sn2 Reaction

o 7.6: Characteristics of the Sn2 Reaction

7.7: Stereochemistry of the SN2 Reaction

7.8: The Snl Reaction

7.9: Characteristics of the Sn1 Reaction

7.10: Rearrangements of the Carbocation and Sn1 Reactions
7.11: The Hammond Postulate and Transition States

7.12: Comparison of SN1 and SN2 Reactions

o 7.13: Characteristics of the E2 Reaction

o 7.14: Zaitsev's Rule

7.15: Characteristics of the E1 Reaction

7.16: E2 Regiochemistry and Cyclohexane Conformations
7.17: The E2 Reaction and the Deuterium Isotope Effect
7.18: Comparison of E1 and E2 Reactions

7.19: Comparing Substitution and Elimination Reactions
7.20: Biological Substitution Reactions

o 7.21: Biological Elimination Reactions

o 7.22: Additional Exercises

o 7.23: Solutions to Additional Exercises
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8: Structure and Synthesis of Alkenes

o 8.1: Alkene Structure

o 8.2: Physical Properties and Important Common Names
o 8.3: The Alkene Double Bond and Stereoisomerism
o 8.4: Degrees of Unsaturation

8.5: The E/Z System (when cis/trans does not work)
8.6: Stability of Alkenes

8.7: Alkene Synthesis by Elimination of Alkyl Halides
8.8: Alkene Synthesis by Dehydration of Alcohols
8.9: Uses and Sources of Alkenes

8.10: Additional Exercises

o 8.11: Solutions to Additional Exercises
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9: Reactions of Alkenes

o 9.1: Electrophilic Addition Reactions (EARS)

o 9.2: Addition of Hydrogen Halides to Symmetrical Alkenes

9.3: Alkene Asymmetry and Markovnikov's Rule

9.4: Hydration- Acid Catalyzed Addition of Water

9.5: Hydration- Oxymercuration-Demercuration

9.6: Hydration - Hydroboration-Oxidation

9.7: Stereochemistry of Reactions - Hydration of Achiral Alkenes
9.8: Stereochemistry of Reactions - Hydration of Chiral Alkenes
o 9.9: Addition of Halogens

o 9.10: Formation of Halohydrins

9.11: Reduction of Alkenes - Catalytic Hydrogenation

9.12: Oxidation of Alkenes - Epoxidation

9.13: Dihydroxylation of Alkenes

9.14: Opening of Epoxides - Acidic versus Basic Conditions
9.15: Oxidative Cleavage of Alkenes

9.16: Addition of Carbenes to Alkenes - Cyclopropane Synthesis
o 9.17: Radical Chain-Growth Polymerization

o 9.18: Biological Additions of Radicals to Alkenes

o 9.19: Additional Exercises

o 9.20: Solutions to Additional Exercises
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10: Alkynes

o 10.1: Structure and Physical Properties

o 10.2: 10.2 Synthesis of Alkynes - Elimination Reactions of Dihalides
o 10.3: Reactions of Alkynes - Addition of HX and Xz

o 10.4: Hydration of Alkynes for Markovnikov Products
10.5: Hydration of Alkynes for Anti-Markovnikov Products
10.6: 10.6 Reduction of Alkynes

10.7: Oxidation of Alkynes

10.8: Acidity of Terminal Alkynes and Acetylide lons

o 10.9: Synthesis of Larger Alkynes from Acetylides

o 10.10: An Introduction to Multiple Step Synthesis

o 10.11: Additional Exercises

o 10.12: Solutions to Additional Exercises

11: Infrared Spectroscopy and Mass Spectrometry

o 11.1: The Electromagnetic Spectrum and Spectroscopy

o 11.2: Infrared (IR) Spectroscopy

o 11.3: IR-Active and IR-Inactive Vibrations

11.4: Interpretting IR Spectra

11.5: Infrared Spectra of Some Common Functional Groups

11.6: Summary and Tips to Distinguish between Carbonyl Functional Groups

11.7: Mass Spectrometry - an introduction

11.8: Fragmentation Patterns in Mass Spectrometry

11.9: Useful Patterns for Structure Elucidation

o 11.10: Determination of the Molecular Formula by High Resolution Mass Spectrometry
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