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4) Quinonoid Zwitterions, Synthesis, Coordination Chemistry, Deposition on Surfaces and 
Molecular Electronics  
 
In a yet different area, our group has developed a new family of potentially antiaromatic 12p 
electron zwitterionic organic quinonoid dyes with unprecedented electronic structure and 
properties (Chem. Commun. 2002, 208; J. Am. Chem. Soc. 2003, 125, 12246, see C&E News 
11/02/2002, p. 26). Theoreticians worldwide have immediately been excited by the remarkable 
properties of this zwitterion that is more stable than its canonical forms.  

This work was coined “an 
unprecedented synthetic 
accomplishment” (Haas and Zilberg, 
JACS 2004, 126, 8991). These 
molecules are most efficient bridging 
ligands for electronic communication 

in di- or polynuclear complexes. An unprecedented transamination reaction in quinonoid chemistry 
was discovered, which allows easy functionalization of these molecules (even in water) (Chem. 
Commun. 2005, 2660-2662). Endowed with a large dipole of 10 D, they can be selectively 
functionalized by TCNE or TCNQ and can also confer totally novel electronic properties to dielectric 
surfaces with applications to spintronics. 

                  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
The coordination chemistry of these unique ligands has led to numerous developments and 

recently, an international collaborative effort has led to the design of metalla-cages for host-guest 
chemistry and therapeutic purposes. 
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The self-assembly on these zwitterions on various metal surfaces has been studied in collaboration 
with physicists (J. Phys. Chem. C, 2013, 117, 16406-16415; J. Chem. Phys. 2015, 142, 101921/1-9). 
Remarkable arrangements are observed that show clear differences between Cu(111), Ag(111) and 
Au(111) surfaces. Such zwitterionic, highly dipolar molecules may be used for altering the interface 
dipole screening at the metal electrode interface in organic electronics. 
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Using these zwitterionic quinonoid ligands, the stepwise synthesis of homodinuclear Pt(II) 
and heterodinuclear Pd(II-Pt(II) complexes was achieved; the latter being the first heterodinuclear 
complex bridged by a quinonoid ligand. They exhibit very colourful solutions depending on the 
electronic properties of the metal–quinonoid moieties. 
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