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Preface

Molecular materials are exciting and promising materials for the 
near-future generation of electronic devices and information-
processing systems at the nanoscale level because of their chemical 
and physical peculiarities. In the last decade, there have been 
wonderful developments in molecule-based materials as regards 
their electrical conductivity, magnetic interactions, and optical 
properties. The relevance of these materials in materials science 
is  mainly  due  to  the  almost  infinite  tuning  of  their  physical 
properties by conventional chemical synthetic methods through 
soft routes, from organic chemistry to coordination chemistry to 
supramolecular chemistry. This opens unprecedented possibilities 
for the design of objects with the desired size, shape, charge, polarity, 
and electronic properties. Owing to important perspectives in 
both fundamental sciences and applications in nanotechnology 
or  molecular  electronics,  for  example,  considerable  efforts  are 
currently being made to design and investigate new materials, 
named multifunctional molecular materials, which involve 
coexistence or interplay or synergy between multiple physical 
properties. 
 This book discusses molecular materials that combine two or 
more physical properties and focuses on electrical conductivity, 
magnetism, single-molecule magnet behavior, chirality, spin cross-
over, and luminescence. It is not intended to give an exhaustive 
view of all possible materials—for example, materials combining 
electrical conductivity with chirality are not presented. The materials 
referred to cover transition metal and lanthanide coordination 
complexes as well as genuine organic materials. Their potential 
applications in molecule-based devices are also discussed. 
 This volume is divided into seven chapters. Chapter 1, a 
contribution of T. Sugawara et al., gives a comprehensive review 
of the theory and experimental results related to the bifunctional 
properties of conductivity and magnetism, which are the most 
fundamental physical properties of molecular solids. In chapters 2 
and 3, M. Yamashita et al. and J.-L. Zuo et al. present the recent 



xii

developments in electrical conductivity versus single-molecule 
magnet and single-chain magnet behavior. Magnetism and chirality 
are presented in chapter 4 by K. Inoue et al., while in chapter 5 
L. Valade et al. review electrical conductivity and spin crossover 
systems. F. Pointillart et al. focus on magnetism and luminescence 
in chapter 6. Finally, L. Mercuri et al. conclude the book with  
chapter 7, which discusses multifunctional materials in molecular 
electronics.

Lahcène	Ouahab	
Winter	2012

Preface


