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Development of novel resonance Raman probes by substitution of the 10th atom of 9CN-
pyronin (Department of Life Science and Technology, Institute of Science Tokyo, *Research
Center for Advanced Science and Technology, The University of Tokyo, *Research Center for
Autonomous Systems Materialogy (ASMat), Institute of Science Tokyo) OShunsuke Kanai,'
Hiroyoshi Fujioka,! Minoru Kawatani,! Spencer John Spratt,”> Kazuhiro Kuruma,® Yasuyuki
Ozeki,> Mako Kamiya'?

It has been demonstrated that Raman signals of nitrile group at 9th position of 9CN-pyronin
derivatives can be detected with high sensitivity due to the resonance Raman effect. Their
Ramah shifts can be tuned by isotopic editing of CN group, ring expansion of xanthene scaffold,
or substitution of 10th core atom. While rhodamine derivatives with a benzene ring at 9th
position exhibit diverse optical properties through 10th-atom substitution, most of the reported
9CN-pyronin derivatives for Raman imaging had limited kinds of 10th atoms such as oxygen
(0), carbon (C), or silicon (Si).

In this study, we set out to expand the vibrational properties of 9CN-pyronin derivatives by
diversifying the atoms at 10th position. To test this, we synthesized and evaluated 14 kinds of
9CN-JXP derivatives, and it turned out that vibrational properties and subcellular localization
can vary depending on the 10th atom. Furthermore, by combining three of these derivatives,
we achieved three-color imaging in living cells.
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