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Dgyelopment of novel SPECT probes for the diagnosis and treatment of Alzheimer®s
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Alzheimer®s disease is a progressive degenerative brain disease and the most

common form of dementia in the elderly, but diagnostic and treatment methods have not been
established. Compared with positron emission tomography (PET), single photon emission computed
tomography (SPECT) scanners show lower sensitivity and quantification, but are more accessible and
less to use cost. Therefore, | developed SPECT probes targeting B -amyloid oligomer, tau
aggregagtes, and synaptic vesicle protein 2A. Among them, we found that two novel scaffolds
(pygidoimidazopyridine and benzimidazopyrimidine) may be applied to develop useful tau imaging
probes.
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Scheme 1. Synthetic route of carbazole, pyridoindole, and pyrrolodipyridine derivatives.
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Scheme 2. Synthetic route of  pyridoimidazopyridine,  benzimidazopyrimidine, and
pyridoi midazopyrimidine derivatives.
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Scheme 3. Radioiodination reaction of carbazole, pyridoindole, and pyrrolodipyridine derivatives (A), and
pyridoi midazopyridine, benzimidazopyrimidine, and pyridoi midazopyrimidine derivatives (B).
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Figure 1. Comparison of in vitro autoradiography of [?°1]10 (A and B), [**1]11 (C and D), [***1]12 (E and
F), [1251]21 (G and H), [2251]22 (I and J), [22°1]23 (K and L), [1%°1]BIP-NMe, (M and N), and [251]IMPY (O
and P) in brain sectionsfrom an AD patient. A, C, E, G, I, K, M, and O show resultsin No.1 (AB(+)/tau(-))
brain sections. B, D, F, H, J, L, N, and P show resultsin No.2 (AB(+)/tau(+)) brain sections.
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Figure 2. Quantitative analysis of [*°1]10 (A), [**°1]11 (B), [*®1]12 (C), [**®1]21 (D), [**®1]22 (E), [**®1]23
(F), [**®1]1BIP-NMe; (G), and [**1]IMPY (H) on in vitro autoradiography of AD brain sections.

Table 1. Ratio of radioactivity accumulation in the gray matter of AB(+)/tau(+) (c) against Ap(+)/tau(-)

brain sections (a).
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