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Introduction 
Molecular bistability is an essential factor to control 

molecular structures and functionality toward the 
development of molecular devices. Among a variety of 
molecular bistability, photochromism of coordination 
compounds has been reported, however, the number of 
the examples of photochromic metal complexes is so 
limited in comparison with that of organic molecules. As 
a metal center, ruthenium has been useful to exhibit the 
photochromic structural change due to the formation of 
metal-centered triplet excited states (3MC) derived from 
triplet metal-to-ligand charge transfer (3MLCT) excited 
states. Ru(II) complexes in the 3MC state undergoes 
thermal ligand dissociation to result in drastic structural 
change. 

Ru(II) complexes having heteroaromatic compounds as 
ligands have been known to show strong MLCT 
absorption that is essential for photo-excitation. As 
heteroaromatic ligands, diimine compounds such as 2,2’-
bipyridine have been used to photochemical structural 
change, however, the structural change inevitably reaches 
to photostationary state to afford mixtures of 
photoproducts and starting materials.  

In this report, we describe a complete photochromic 
structural change of a Ru(II) complex bearing a pterin 
derivative, which is a redox-active heteroaromatic co-
enzyme, as a bidentate ligand, together with tris(2- 

Scheme 1.  
Photochromic structural change between 1 and 2. 

pyridylmethyl)amine (TPA) as an ancillary ligand, as 
shown in Scheme 1. 
 

Results 
Photoirradiation of a Ru(II)-TPA complex with a 

deprotonated pterin derivative, dmdmp– (Hdmdmp = N,N-
dimethyl-6,7-dimethylpterin), [Ru(dmdmp)(TPA)]ClO4 
(1), at 460 nm in acetone afforded complete conversion to 
the isomer of 1, in which the pterin ligand underwent an 
apparent 180-degree pseudo-rotation relative to the 
original orientation in 1. The structure of the isomeric 
complex 2 was by X-ray crystallography. Diffraction data 
of the crystal of 2 was collected at Photon Factory-
Advanced Ring for Pulse X-rays (PF-AR NW2A) of 
KEK. The crystal structure is presented in Figure 1.  

Thermal recovery of 1 from 2 was completely achieved 
by heating 1 in CH3CN. The thermodynamics of the 
reverse structural change was established by kinetic 
analysis. 

 
Figure 1.  
Synchrotron X-ray structure of 2. Hydrogen atoms and 
ClO4

– are omitted.  
 

References 
[1] T. Ishizuka et al., Chem.–Eur. J. 2011, 17, 6652 – 
6662.  
* kojima@chem.tsukuba.ac.jp 

Photon Factory Activity Report 2011 #29 (2012) B

- 32 -




