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Preface to the Student

Preface to the Instructor

1 The Basics

1.1 Structure and Stability of Organic Compounds

1.1.1 Conventions of Drawing Structures(] Grossman’ S Rule
1.1.2 Lewis Structures[] Resonance Structures

1.1.3 Molecular Shaped Hybridization

1.1.4 Aromaticity

1.2 BrCnsted Acidity and Basicity

1.2.1 PK Values

1.2.2 Tautomerism

1.3 Kinetics and Thermodynamics

1.4 Getting Started in Drawing a Mechanism

1.5 Classes of Overall Transformations

1.6 Classes of Mechanisms

1.6.1 Polar Mechanisms

1.6.2 Free.Radical Mechanisms

1.6.3 Pericyclic Mechanisms

1.6.4 Transition-Metal-Catalyzed and-Mediated Mechanisms
1.7 Summary

Problems

2 Polar Reactions under Basic Conditions

2.1 Substitution and Elimination at C[O sp3[] [ X Bonds.Part |
2.1.1 Substitution by the SN2 Mechanism

2.1.2 Elimination by the E2 and Elcb Mechanisms

2.1.3 Predicting Substitution VS.Elimination

2.2 Addition of Nucleophiles to ElectrophilicC] Bonds

2.2.1 Addition to Carbonyl Compounds

2.2.2 Conjugate Addition[] The Michael Reaction

2.3 Substitution at C[J sp2[J [J X Bouds

2.3.1 Substitution at Carbonyl C

2.3.2 Substitution at Alkenyl and Aryl C

2.3.3 Metal Insertion] Halogen-Metal Exchange

2.4 Substitution and Elimination at C sp3[] -X BondsJ Part 11
2.4.1 Substitution by the SRNI Mechanism

2.4.2 Substitution by the Elimination-Addition Mechanism
2.4.3 Substitution by the One-Electron Transfer Mechanism
2.4.4 Metal Insertion] Halogen[] Metal Exchange

2.4.5 Ol-Elimination[] Generation and Reactions of Carbenes
2.5 Base-Promoted Rearrangements

2.5.1 MigrationfromCto C

2.5.2 Migration from Cto O or N

2.5.3 Migration fromBto C or O

2.6 Two Multistep Reactions

2.6.1 The Swem Oxidation
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2.6.2 The Mitsunobu Reaction

2.7 Summary

Problems

3 Polar Reactions Under Acidic Conditions

3.1 Carbocations

3.1.1 CarbOCation Stability

3.1.2 Carbocation Generation[d The Role of Protonation
3.1.3 Typical Reactions of Carbocations[] Rearrangements
3.2 Substitution and [0 Elimination Reactions at C[J sp30 O X
3.2.1 Substitution by the SNI and SN2 Mechanisms

3.2.2 Elimination by the E1 Mechanism

3.2.3 Predicting Substitution VS.Elimination

3.3 Electrophilic Addition to Nucleophilic C=C Bonds

3.4 Substitution atNucleophilic C=C Bonds

3.4.1 Electrophilic Aromatic Substitution

3.4.2 Aromatic Substitution of Anilines via Diazonium Salts
3.4.3 Electrophilic Aliphatic Substitution

3.5 Nucleophilic Addition to and Substitution at Electrophilic
Bonds

3.5.1 Heteroatom Nucleophiles

3.5.2 Carbon Nucleophiles

3.6 Summary

Problems

4 Pericyclic Reactions

4.1 Introduction

4.1.1 Classes of Pericyclic Reactions

4.1.2 Polyene MOs

00

5 Free.Radical Reactions

6 Transition-Metal-Mediated and-Catal]

vzed Reactions

7 Mixed.Mechanism Probiems

A F.nal Word

Index
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0000000 The Cand N atoms in CH3'and NH4+both have formalpositive charges.but the C atom is
electron-deficientl] and the N atom is not.The C and B atoms in CH3 and BF3 are both electron.deficient] but
neither is for-mally charged.B is electropositive and N is electronegativel] but BH4[1 and NH4’ are both stable
ions.as the central atoms are electron-SHfficient. The C atoms inCH3+[ CH3I and HEC=0O are all electrophilic
[ but only the C in CH3’ s electron-deficient. The O atom in Me [0 has a formal positive charge.but the C atoms
are electrophilic] not For each bonding pattem.there are often several ways in which gl"and non-bonding
electrons Can be distributed. These different Ways are called resonance structures.Resonance structures are
alternative descriptions of a single com-pound.Each resonance structure has some contribution to the real structure
of the compound but no one resonance structure is the true picture.letterst] lines[] and dots are words in a
language that has been developed to describe molecules] and[] as in any language[]

sometimes one word is inadequate[] and several differ-ent words must be used to give a complete picture of the
structure of a mole-cule. The fact that resonance structures have to be used at all is an artifact of thelanguage used to
describe chemical compounds. The true electronic picture of a compound is a weighted average of the dif-ferent
resonance structures that can be drawn(J resonance hybrid[J .
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