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Foreword 

It is a great personal pleasure to be introducing the lOOth Volume of Structure 
and Bonding. The series was launched when I was an undergraduate and it 
proved to be an important resource for my initial exploration of inorganic 
chemistry and subsequently as a medium for the publication of some of my 
reviews when I developed a research interest in valence problems. Therefore, 
the series has served as a historical backdrop for my association with the 
subject. Initially the series was set up with the following intention: "A valuable 
service is performed by bringing together up-to-date authoritative reviews 
from the different fields of modern inorganic chemistry, chemical physics and 
biochemistry, where the general subject of chemical bonding involves a metal 
and a small number of associated atoms .... We are particularly interested in 
the role of the "complex metal-ligand" moiety and wish to direct attention 
towards borderline subjects .... We hope that this series may help bridge the 
gaps between some of these different fields and perhaps provide in the process 
some stimulation and scientific profit to the reader". 

Of course in the last 30 years the subject has progressed and the initial 
reviews on ligand field theory, hard and soft acid base phenomena and 
bonding issues in cluster compounds have been progressively replaced by 
reviews which summarise and interpret interdisciplinary research at the 
borders of chemistry, biology and physics and reflect the breaking down of the 
barriers between inorganic, organic and physical chemistry. Therefore, in 1998 
the Editorial Board refined the aims of the series in the following terms: "We 
expect the scope of Structure and Bonding series to span the entire periodic 
table and address structure and bonding issues wherever they may be relevant. 
Therefore, it is anticipated that there will reviews dealing not only with the 
traditional areas of chemical bonding based on valence problems and 
dynamics, but also nano-structures, molecular electronics, supramolecular 
structure, surfaces and clusters. These represent new and emerging areas of 
chemistry". 

With these aims in mind it is noteworthy that the current volume effectively 
reinforces and illustrates these ideals and is titled re-Electron Magnetism from 
Molecules to Magnetic Materials. Professor Veciana is to be congratulated on 
bringing together a series of reviews on organic molecular magnets. This area 
has considerable potential applications, but also presents considerable 
challenges for the synthetic, solid state and theoretical chemists. An 



VIII Foreword 

underlying theme is how systematic variations in the molecular structure of 
unsaturated organic molecules and the packing modes of the molecules may 
control their collective solid state magnetic properties. It is interesting how 
magneto-chemistry which historically was an area associated with transition 
metal ions in 1950's has evolved into a topic of current interest to organic 
chemists. An understanding of the relationships between the packing modes of 
the molecules and the intermolecular magnetic interactions provides an 
equivalent challenge to the interpretation of the magnetic properties of 
transition metal complexes using crystal field theory half a century ago. 

May I take this opportunity of thanking Springer-Verlag and their editorial 
staff for all those behind the scenes activities which have enabled us to make 
this 100th volume a celebration and the members of the Editorial Board who 
have had the imagination to regularly propose new and exciting topics for 
individual volumes. It takes considerable enthusiasm to approach and badger 
colleagues to produce the manuscripts reasonably close to the submission 
dates. They may have lost friends in the process, but the scientific community 
generally has gained from the presence on library shelves of such a fine series. 

Oxford, February 2001 Michael Mingos 



Preface 

The notion of organic molecular materials with magnetic properties started 
three decades ago as a mere dream of some members of the chemical 
community. The goal was to create a collection of molecules, composed only of 
light elements (C, H, N, O, S), with unpaired electrons located in orbitals with a 
~r symmetry, in which the whole material possesses the macroscopic magnetic 
properties exhibited by some classical metals or oxides - ferromagnetism, 
ferrimagnetism, etc. Such magnetic properties are unattainable from the 
isolated molecular building-blocks and took a couple of decades to be realized 
after its first proposal because of the subtle and complex structural and 
electronic interactions required by these materials. 

There is an awareness among scientists and technologists that organic 
magnetic materials offer considerable potential for applications in many 
diverse areas owing to the intrinsic characteristics of organic molecules 
(processability, transparency, flexibility, etc.). The skills of the organic chemist 
in allowing subtle variation in molecular structure of building blocks allow 
solid state characteristics to be fine-tuned. It is this rich potential for extreme 
diversity that gives organic molecular magnetic solids an important advantage. 
An underlying theme is, therefore, in the systematic variation of molecular 
structure and its effect on molecular packing and hence in the intermolecular 
electronic interactions that finally control the solid state magnetic property. 
An understanding of the relationship existing between packing arrangements 
in the solid and the intermolecular magnetic interactions are essential and 
many of the present developments in this area are linked to this aspect. This 
book contains a series of contributions chosen to highlight developments and 
methodologies in this direction of research. It is not intended to cover either 
all the topics of research in organic magnetic materials or all details of each of 
these topics. Thus, high-spin macromolecules have been deliberately excluded 
from this volume because they probably would require an entire volume of this 
book series. 

All topics contained in this volume deal with organic molecule-based 
magnetic materials in which the unpaired spins of the building-block units are 
located on rc-orbitals conferring special characteristics that differentiate them 
from materials based on transition metal complexes. The first two chapters 
discuss the most representative examples of purely organic 3-D magnets as 
well as the through-space ferromagnetic interactions responsible of the bulk 
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