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Magnetic bistability at room temperature, such as the orientation of magnetization 
used in magnetic storage media, or spin flips in spin crossover transition metal 
complexes are typical solid-state phenomena. Six years ago, we published the first 
bistable molecular system [1]. Our spin switches are based on a Ni-porphyrin 
equipped with a photochromic azogroup that moves an axial ligand up and down 
upon irradiation with violet (430 nm), and green light (530 nm). By changing the 
coordination number, the Ni2+ reversibly changes its spin state from singlet 
(diamagnetic) to triplet (paramagnetic). The switching efficiency in both directions 
is 100% within the accuracy of NMR and UV spectroscopy, and there is no fatigue 
after more than 100 000 switching cycles. Potential applications are the use as 
switchable contrast agents for MRI in interventional radiology for patients suffering 
from stroke or myocardial infarction [2]. Further developments are aiming at 
measuring temperatures or pH with high spatial 3D resolution by MRI in deep tissue. 

To replace Ni2+ by physiologically benign Fe3+, and to increase the change in 

magnetic moment (Ni2+: ∆S=1, Fe3+: ∆S=2) we developed a molecular spin switch 
based on Fe(III)tetraphenyl porphyrin and a custom-build azopyridine ligand. Again 
switching between low-spin (S=1/2) and high-spin (5/2) is close to quantitative, and 
no fatigue was observed after several hundred cycles [3].  

Spin switching in iron porphyrins is the key step in a number of enzymatic 
reactions, particularly in C-H activation (e.g. cytochrome P450). Our system 
provides the basis for the development of artificial cytochrome type complexes.  
 

 
 

Figure 1: Spin switching with iron. 
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