Contents

List of contributors

(=

1. Introduction

Hisashi Yamamoto

2. Synthetic utility of bulky aluminium
reagents as Lewis acid receptors

23

Keiji Maruoka
1. Introduction

2. Amphiphilic alkylations
2.1 Amphiphilic carbonyl alkylations
2.2 Amphiphilic conjugate alkylations
2.3 Amphiphilic conjugate allylations

. Regio- and stereocontrolled Diels—Alder reaction
. Asymmetric hetero-Diels—Alder reaction

. Claisen rearrangement

< e W

. Epoxide rearrangement

BEHEEGDEaR B

References

=

3. Boron reagents
Kazuaki Ishihara

1. Introduction

2. Arylboron reagents with electron-withdrawing aromatic
group
2.1 Tris(pentafluorophenyl)boron as an efficient, air stable, and water-
tolerant Lewis acid catalyst
2.2 Diarylborinic acids as efficient catalysts for selective dehydration
of aldols
2.3 3,4,5-Trifluorophenylboronic acid as an amidation catalyst

BB ®

3. Chiral boron reagents as Lewis acids
3.1 Catalytic enantioselective carbo-Diels-Alder reactions



Contents

3.2 Catalytic enantioselective aldol and allylation reactions

3.3 Asymmetric reactions of imines mediated by chiral boron reagents

References

Magnesium(II) and other alkali and alkaline

earth metals

Akira Yanagisawa
1. Introduction
2. Cycloaddition reactions
3. Aldol additions, allylations, and other reactions

References

Zinc(II) reagents
Nobuki Oguni

1. Introduction
2. Scope and limitations

References

Chiral titanium complexes for
enantioselective catalysis

Koichi Mikami and Masahiro Terada

. Introduction

[y

. Carbonyl addition reaction

. Carbonyl-ene reaction

. Asymmetric catalytic desymmetrization

. Kinetic optical resolution

. Positive non-linear effect of non-racemic catalysts
Enantiomer-selective activation of racemic catalysts
. Ene cyclization

© o N DUk W N

. Aldol reaction

[y
=

. (Hetero) Diels—Alder reaction

oy
oy

. Cyanohydrine formation
12. Miscellaneous reactions
Acknowledgements
References

vili

SBEgam

HHEREHEEE



7.

10.

Contents

Tin Lewis acid
Shu Kobayashi

1. Introduction

2. Asymmetric aldol reaction
2.1 Preparation of chiral tin(II) Lewis acids
2.2 Asymmetric aldol reactions of silyl enol ethers derived from acetic
and propionic acid derivatives
2.3 Asymmetric synthesis of 2-substituted malate derivatives
2.4 Asymmetric synthesis of syn- and anti-1,2 diol derivatives
2.5 Catalytic asymmetric aldol reactions

3. Asymmetric cyanation reaction
4. Asymmetric protonation

References

Silicon(IV) reagents

Akira Hosomi and Katsukiyo Miura

1. Introduction

2. Carbon—oxygen and carbon—nitrogen bond formation
3. Carbon—carbon bond formation

4. Carbon—hydrogen bond formation

References

Silver and gold reagents

Masaya Sawamura
1. Introduction

2. Enantioselective aldol reactions of activated isocyanides
and aldehydes

3. Enantioselective aldehyde allylation with allyltin reagents
catalysed by a silver(I)-phosphine complex

References

Zr- and Hf-centred Lewis acid in organic
synthesis

Keisuke Suzuki

1. Introduction

ix

g

HBEBEEER BEE

HEEE

g

-
a3
>

169

HE B B

£

g



11.

12.

13.

2.
3.
4.
5.

Contents

Activation of C-F bond
Activation of ethers
Carbonyl activation

Reductive coupling of allenes and alkynes

References

Scandium(IIl) and yttrium(III)

Shin-ichi Fukuzawa

1.
2.

3.

Introduction

Scandium(III) triflate

2.1 Friedel-Crafts reaction

2.2 Acetalization

2.3 Acetylation and esterification of alcohol

2.4 Allylation of carbonyl compounds with tetra-allyltin catalysed
by scandium(III) triflate

2.5 Scandium(III) triflate-catalysed Mukaiyama aldol reaction

2.6 Diels—Alder reaction

Cyclopentadienyl yttrium hydride

References

Lanthanide(IlI) reagents

Takeshi Nakai and Katsuhiko Tomooka

1. Introduction

2, Cerium(III) reagents

3. Europium(IIl) reagents
4.
5
6

Ytterbium(III) reagents

. Lanthanum(IlI) reagents
. Other lanthanide(IlI) reagents

References

Other transition-metal reagents: chiral
transition-metal Lewis acid catalysis for
asymmetric organic synthesis

Hisao Nishiyama and Yukihiro Motoyama

1.

Introduction

180

HEBHEBE E HEHEE EEEEE B HEHEBEH

§

5



Contents

2. Activation of haloalkanes and carbonyl compounds

3. Catalytic asymmetric Diels—Alder reactions
3.1 Achiral transition-metal catalysts
3.2 Chiral transition-metal catalysts

4. Asymmetric aldol condensations

References

14. Lewis acid-assisted anionic
polymerizations for synthesis of polymers
with controlled molecular weights

Takuzo Aida and Daisuke Takeuchi
1. Introduction

2. Principle, scope, and limitations of ‘Lewis acid-assisted
high-speed living anionic polymerization’
References

Index

xi

P20

HEBER B

J
‘1
N

246

BH

POl

63



	Front Matter
	List of Contributors

	Preface
	Table of Contents
	1. Introduction
	2. Synthetic Utility of Bulky Aluminium Reagents as Lewis Acid Receptors
	2.1 Introduction
	2.2 Amphiphilic Alkylations
	2.2.1 Amphiphilic Carbonyl Alkylations
	2.2.2 Amphiphilic Conjugate Alkylations
	2.2.3 Amphiphilic Conjugate Allylations

	2.3 Regio- and Stereocontrolled Diels-Alder Reaction
	2.4 Asymmetric Hetero-Diels-Alder Reaction
	2.5 Claisen Rearrangement
	2.6 Epoxide Rearrangement
	References

	3. Boron Reagents
	3.1 Introduction
	3.2 Arylboron Reagents with Electron-Withdrawing Aromatic Group
	3.2.1 Tris(Pentafluorophenyl)Boron as an Efficient, Air Stable, and Water-Tolerant Lewis Acid Catalyst
	3.2.2 Diarylborinic Acids as Efficient Catalysts for Selective Dehydration of Aldols
	3.2.3 3,4,5-Trifluorophenylboronic Acid as an Amidation Catalyst

	3.3 Chiral Boron Reagents as Lewis Acids
	3.3.1 Catalytic Enantioselective Carbo-Diels-Alder Reactions
	3.3.2 Catalytic Enantioselective Aldol and Allylation Reactions
	3.3.3 Asymmetric Reactions of Imines Mediated by Chiral Boron Reagents

	References

	4. Magnesium(II) and other Alkali and Alkaline Earth Metals
	4.1 Introduction
	4.2 Cycloaddition Reactions
	4.3 Aldol Additions, Allylations, and Other Reactions
	References

	5. Zinc(II) Reagents
	5.1 Introduction
	5.2 Scope and Limitations
	References

	6. Chiral Titanium Complexes for Enantioselective Catalysis
	6.1 Introduction
	6.2 Carbonyl Addition Reaction
	6.3 Carbonyl-Ene Reaction
	6.4 Asymmetric Catalytic Desymmetrization
	6.5 Kinetic Optical Resolution
	6.6 Positive Non-Linear Effect of Non-Racemic Catalysts
	6.7 Enantiomer-Selective Activation of Racemic Catalysts
	6.8 Ene Cyclization
	6.9 Aldol Reaction
	6.10 (Hetero) Diels-Alder Reaction
	6.11 Cyanohydrine Formation
	6.12 Miscellaneous Reactions
	Acknowledgements
	References

	7. Tin Lewis Acid
	7.1 Introduction
	7.2 Asymmetric Aldol Reaction
	7.2.1 Preparation of Chiral Tin(II) Lewis Acids
	7.2.2 Asymmetric Aldol Reactions of Silyl Enol Ethers Derived from Acetic and Propionic Acid Derivatives
	7.2.3 Asymmetric Synthesis of 2-Substituted Malate Derivatives
	7.2.4 Asymmetric Synthesis of Syn- and Anti-1,2 Diol Derivatives
	7.2.5 Catalytic Asymmetric Aldol Reactions

	7.3 Asymmetric Cyanation Reaction
	7.4 Asymmetric Protonation
	References

	8. Silicon(IV) Reagents
	8.1 Introduction
	8.2 Carbon-Oxygen and Carbon-Nitrogen Bond Formation
	8.3 Carbon-Carbon Bond Formation
	8.4 Carbon-Hydrogen Bond Formation
	References

	9. Silver and Gold Reagents
	9.1 Introduction
	9.2 Enantioselective Aldol Reactions of Activated Isocyanides and Aldehydes
	9.3 Enantioselective Aldehyde Allylation with Allyltin Reagents Catalysed by a Silver(I)-Phosphine Complex
	References

	10. Zr- and Hf-Centred Lewis Acid in Organic Synthesis
	10.1 Introduction
	10.2 Activation of C-F Bond
	10.3 Activation of Ethers
	10.4 Carbonyl Activation
	10.5 Reductive Coupling of Allenes and Alkynes
	References

	11. Scandium(III) and Yttrium(III)
	11.1 Introduction
	11.2 Scandium(III) Triflate
	11.2.1 Friedel-Crafts Reaction
	11.2.2 Acetalization
	11.2.3 Acetylation and Esterification of Alcohol
	11.2.4 Allylation of Carbonyl Compounds with Tetra-Allyltin Catalysed by Scandium(III) Triflate
	11.2.5 Scandium(III) Triflate-Catalysed Mukaiyama Aldol Reaction
	11.2.6 Diels-Alder Reaction

	11.3 Cyclopentadienyl Yttrium Hydride
	References

	12. Lanthanide(III) Reagents
	12.1 Introduction
	12.2 Cerium(III) Reagents
	12.3 Europium(III) Reagents
	12.4 Ytterbium(III) Reagents
	12.5 Lanthanum(III) Reagents
	12.6 Other Lanthanide(III) Reagents
	References

	13. Other Transition Metal Reagents: Chiral Transition-Metal Lewis Acid Catalysis for Asymmetric Organic Synthesis
	13.1 Introduction
	13.2 Activation of Haloalkanes and Carbonyl Compounds
	13.3 Catalytic Asymmetric Diels-Alder Reactions
	13.3.1 Achiral Transition-Metal Catalysts
	13.3.2 Chiral Transition-Metal Catalysts

	13.4 Asymmetric Aldol Condensations
	References

	14. Lewis Acid-Assisted Anionic Polymerizations for Synthesis of Polymers with Controlled Molecular Weights
	14.1 Introduction
	14.2 Principle, Scope, and Limitations of 'Lewis Acid-Assisted High-Speed Living Anionic Polymerization'
	References

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	K
	L
	M
	N
	O
	P
	R
	S
	T
	V
	Z




