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Photo-chemically induced dynamic nuclear polarization (photo-CIDNP) is a method to
hyperpolarize nuclear spins driven by radical pair formation resulting from photoexcitation of
a dye and subsequent electron transfer to a quencher. Thanks to its easy handling setup, this
method has been widely adopted for various applications in the field of biology. On the other
hand, issues remain with regard to the enhancement degree of nuclear polarization. Further
improvement of sensitivity and expansion of target molecules are highly desired. In this study,
we screened more than 500 combinations of a dye and a quencher to elucidate the molecules
that efficiently hyperpolarize nuclear spins and their requirements.

In the plot of differences in the predicted g-values within radical pairs (4g) obtained by
DFT calculations against the experimental enhancement of the NMR signal (), the efficiency
of photo-CIDNP was maximized at a certain Ag value depending on a dye (Fig. 1).
Furthermore, the optimal values of Ag were affected by the diffusion rate of the molecules,
which is related to the dissociation of the radical pair.
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