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    NMR spectroscopy and MRI are powerful methods for the non-destructive analysis of 

microscopic structures and human body. Sensitivity of NMR and MRI is poor under the 

conventional conditions due to low nuclear spin polarization. In order to enhance the 

NMR/MRI sensitivity, dynamic nuclear polarization (DNP) has attracted great attention. High 

nuclear spin polarization has been achieved by using radical electrons as polarization source, 

but it requires the sample cooling to very low temperature around 1 K.  

To overcome this problem, DNP using photo-excited triplet electrons becomes the focus 

of research. In triplet-DNP, hyperpolarization of nuclear spins can be achieve at room 

temperature by transferring triplet electron polarization to nuclear polarization. Presently 

triplet-DNP mainly uses dense host matrices. However, in order to not only polarize many kinds 

of molecules but also suppress the spin relaxation effectively, the development of new triplet-

DNP system with accessibility of target molecules is required. 

    Here, we report a series of functionalized porous metal−organic frameworks with sod-

topology[1] for triplet-DNP. We thoroughly studied the relationship between structure and spin-

lattice relaxation time of protons in these compounds, and then introduced polarizing agents 

into these frameworks. This would show 1H NMR signal enhancement over thermal 

equilibrium.[2] 
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