CAMBRIDGE

Cambridge University Press

052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy
Frontmatter/Prelims

More information

The chemistry of macrocyclic ligand complexes

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/052125261X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy

Frontmatter/Prelims
More information

The chemistry of
macrocyclic ligand
complexes

LEONARDF. LINDOY

Department of Chemistry and Biochemistry,
James Cook University, Townsville, Australia

( The right of the
University of Cambridge
10 print and sell
all manner of books
was granted by
Hoenry VI in 1534,
The University has printed
and published continuously
since 1584.

="

CAMBRIDGE UNIVERSITY PRESS
Cambridge

NewYork Port Chester

Melbourne Sydney

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/052125261X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy
Frontmatter/Prelims

More information

Published by the Press Syndicate of the University of Cambridge
The Pitt Building, Trumpington Street, Cambridge CB2 1RP
40 West 20th Street, New York, NY 10011, USA

10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© Cambridge University Press 1989

First published 1989
First paperback edition 1990

British Library cataloguing in publication data
Lindoy, Leonard F.
The chemistry of macrocyclic ligand complexes.
1. Macrocyclic ligands
I. Title
547'.5

Library of Congress cataloguing in publication data
Lindoy, Leonard F.
The chemistry of macrocyclic ligand complexes/Leonard F. Lindoy.
p. cm.
Bibliography: p.
Includes index.
1. Ligands. 2. Cycliccompounds. I. Title.
QD474.1.54 1989
541.2'242—dc19 88-1096

ISBN 0521 25261 X hardback
ISBN 0 521 40985 3 paperback

Transferred to digital printing 2003

PN

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/052125261X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy

Frontmatter/Prelims
More information
Contents
Preface
1 Whatisdifferent about macrocyclic ligand complexes? 1
1.1 Background 1
1.2 Stericand electronic considerations 4
1.3 Some representative macrocyclic systems 12
2 Synthetic procedures 21
2.1 Twomajor synthetic categories 21
2.2 Direct macrocycle syntheses 22
2.3 Metal-iontemplate syntheses 26
2.4 Further considerations 48
2.5 Concluding remarks 49
3 Macrocyclic systems —some further categories 51
3.1 Preliminary remarks 51
3.2 Macrocycles with pendant functional groups 51
3.3 Interlocked macrocyclic ligands—the catenands 60
3.4 Binucleating macrocycles 62
3.5 Bicyclic-ligand complexes incorporating a void adjacent
tothe metalion 76
3.6 Thecage macrocycles 78
4 Themetal-ion chemistry of polyether and related
macrocyclic systems 90
4.1 Thecrown polyethers 90
4.2 Thecryptands 127
4.3 Generation of alkalides and electrides 134
4.4 Concludingremarks 135

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/052125261X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy
Frontmatter/Prelims

More information

vi Contents

5 Host-guest chemistry: macrocyclic hosts and non-

metallic guests 136
5.1 Introductory remarks 136
5.2 Host-guest complexation involving crowns and related
polyetherligands 138
5.3 Host-guest complexation involving the cyclophanes 160
5.4 Thecyclodextrins as hosts 164
6 Thermodynamic considerations 174
6.1 Techniques for obtaining thermodynamicdata 174
6.2 Macrocycliceffect 176
6.3 Cyclicligands and metal-ion selectivity 185
7 Kinetic and mechanistic considerations 192
7.1 Introduction 192
7.2 Formation kinetics 193
7.3 Dissociationkinetics 200
7.4 Thekinetic macrocyclic effect —final comments 200
8 Redox properties 209
8.1 Introduction 209
8.2 Stabilization of less common oxidation states 210
8.3 Reactionsinvolving change of ligand unsaturation 219
8.4 Concluding remarks 223
9 Thenatural macrocycles 224
9.1 Cyclicantibiotics and related systems 224
9.2 Natural corrin, porphyrin and related systems 231
References 245
Index 265

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/052125261X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052125261X - The Chemistry of Macrocyclic Ligand Complexes - Leonard F. Lindoy
Frontmatter/Prelims

More information

Preface

The metal-ion and host-guest chemistry of macrocyclic ligands has
developed rapidly over recent years and now impinges on wide areas of
both chemistry and biochemistry. It is the aim of this work to present, in
a single volume, an overview of the main developments in the area. An
attempt has been made to provide a text for those seeking an introduction
to the field as well as one which will be of use to practising ‘macrocyclists’.
In particular, it is hoped that the material covered will provide an
appropriate basis for a senior undergraduate/graduate course on mac-
rocyclic chemistry. It has been used in this way by the author at James
Cook University.

The text should also serve to put in a chemical perspective the several
types of macrocyclic systems found in nature — as such, it should be of
benefit to those whose principal interests are the biochemical aspects of
such cyclic systems.

Throughout the text, an effort has been made to include sufficient
references to provide a balanced introduction to the relevant literature.
This has not always been straightforward since frequently a number of
excellent papers were available to illustrate a particular point. When this
occurred the decision of what to include was somewhat arbitrary. I
apologize to the many authors whose work it has not been possible to cite.

It is a particular pleasure to acknowledge my many friends and col-
leagues, on five continents, who have contributed in one way or another
to this work. They are too numerous to name individually. However, I
wish to express my special gratitude to Professor Sir Jack Lewis FRS for
his continuing encouragement during the period of writing (much of
which was carried out at Robinson College, Cambridge) and also to Drs
P. A. Duckworth and P. A. Tasker as well as to several colleagues in the
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viii Preface

Department of Chemistry and Biochemistry at James Cook University
who provided valuable comments on the text. Finally, I sincerely thank
my wife, Fay for her very considerable assistance during preparatien of
the manuscript.

Townsville, Australia Leonard F. Lindoy
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