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Main Research
Projects

® Generalization of the rapid C-[*'C] methylation reaction for synthesis
of C-labeled chemical probes

The aim of this research was to generalize the substrate structure of the rapid
C-[*'C]methylation reaction developed by Suzuki, a long-time research
collaborator, in which a rapid cross-coupling reaction occurs between
[*!C]methyl iodide and an organotin or organoboron compound as the
substrate. Toward this end, the reaction was extended to heteroaromatic
rings, which had previously been challenging. Rapid cross-coupling reactions
were also achieved with alkyl carbons, which had previously proven difficult.
In other words, ''C labeling of the carbon skeleton was made possible. In a
series of studies, it was clearly demonstrated that reaction conditions using
thallium salt to dramatically accelerate the Suzuki-Miyaura cross-coupling
reaction discovered by Kishi et al. showed no acceleration effects in this rapid
cross-coupling reaction. Also, the use of a bidentate ligand based on the bite
angle to ensure smooth progress of the reductive elimination step, which is
the key step in the developed cross-coupling reaction mechanism, similarly
showed no effect in this rapid reaction. The rapid cross-coupling reaction was
shown to proceed smoothly and produce higher yields under the novel
conditions used in this study. Technology based on this novel and rapid C-




methylation reaction is being applied to the synthesis of PET probes containing
¢ for compounds that have biologically and clinically significant functions
(related to @ below).

@ Creation of PET probes with brain transferability for the diagnosis of

central nervous system diseases and development of therapeutics

A unique rapid labeling method has been used for radiolabeling of drug
development candidate compounds with short-lived radionuclides (*'C or %F),
and the blood-brain barrier permeability and kinetics of the compounds within
the brain are being evaluated based on PET imaging to diagnosis central
nervous system diseases such as Alzheimer’s disease as well as to develop
therapeutic drugs for these diseases. To date, 'C has been used to
successfully label both all-trans-retinoic acid, which has potent activity on
nuclear receptors and is expected to show efficacy against Alzheimer’s
disease, and hydrophobic benzyl derivatives of ginkgolide B, which is a
component in ginkgo biloba leaf extract. Success has also been achieved in
the C labeling of O%-methylbenzylguanine as a biomarker for the real-time
evaluation of brain tumor susceptibility to alkylating anticancer drug. Recently,
11C was also used to label (R, S)-isoproterenol, which inhibits tau protein
aggregation, which has been directly linked to the progression of Alzheimer’s
disease. Currently, work is progressing on the evaluation of brain PET imaging
and analysis of metabolites in small and medium-sized experimental animals,
using the novel PET probe. Furthermore, pioneering research into drug
structures that enhance brain transferability is underway with the aim to
synthesize prodrugs with adjusted lipid solubility or glucose-linked PET probes
that utilize the glucose transporters expressed in the blood-brain barrier.
Because of its practicality, the technology is currently being applied to the
introduction of '8F radionuclides.
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