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To design new metal string complexes, several naphthyridyl 
group modulated oligo-α-pyridylamido ligands have been 
synthesized in the past five years. Because these ligands are 
less anionic than pyridylamido ligands, the resulting metal 
string complexes tend to form reduced mixed-valence 
[Ni2(napy)4]

3+ dinuclear units which contain a delocalized 
unpaired electron and thus significantly enhance the 
conductance of metal string complexes. Furthermore, 
the asymmetric naphthyridyl group modulated oligo-α-
pyridylamido ligands can stabilize the central heteronuclear 
or charge disproportionational metal frameworks, providing 
a plausible strategy to build inorganic molecular rectifiers.
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Over the past decade, we have been showing that the 
combination of 1D linear metal framework with poly-

nitrogen ligands gives rise to the unique quadruple helix, 
which we describe as “metal string complexes”[1]. Because 
the supporting ligands and the axial coordination play an 
essential role on altering the physical properties of these 
complexes, we explore the novel electronic structures 
by introducing asymmetrical ligand system. We present 
herein two newly synthesized hexa- and heptanickel 
metal string complexes [Ni6(napnay)4Cl](BF4)2 (1) and 
[Ni7(phdptrany)4Cl]PF6 (2).[2] Both of these complexes 
exhibit an asymmetric (4,0)- conformation, which the 
equatorial ligands align in the same direction with one 
axial ligand coordinated to the metal chain. Due to the 
differences of the supporting ligands, 1 and 2 reveal varied 
physical properties, clearly elucidated by means of crystal 
structures, magnetism, near-IR spectroscopy and DFT 
calculations. The complex 1 presenting only one MV 
[Ni2(napy)4]

3+ dinickel unit (napy = naphthyridyl group) 
within the metal framework, while an extending of MV 
units via an intriguing charge disproportionate mechanism 
is observed for complex 2. 
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