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Summary: Alzheimer’s disease, the most common form of dementia, was originally described by German psychiatrist and neuropathologist

Alois Alzheimer in 1906. Although the majority of cases are diagnosed in patients over 65, early onset Alzheimer’s disease can
occur much earlier. In 2010, there were over 35.6 million patients suffering from this disease, and it has been predicted that
Alzheimer’s disease will affect 1 in 85 people by 2050. Although the cause of Alzheimer’s disease is unknown, disease
progression has been linked to the formation of neurotoxic amyloid β peptides (Aβ1−40, Aβ1−42) in critical parts of the brain,
which are produced as a result of the action of β-secretase (BACE1) on Aβ amyloid precursor protein (APP). BACE1 cleaves
APP at the β-cleavage site, and further processing by γ-secretase generates the insoluble Aβ proteins, which in turn form
oligomers and, ultimately, the plaques that are the hallmark of Alzheimer’s disease. It has been suggested that inhibition of
BACE1 processing of APP will decrease Aβ production, providing therapeutic relief.

Separately, type 2 diabetes (T2D) is associated with insulin resistance, inadequate insulin secretion, poor blood-glucose control,
and hyperglycemia. It is estimated that over 171 million people have this condition, and this number is expected to double by
2030. The onset of β-cell failure and the associated dramatic decrease in insulin production occur at the onset of T2D, but
current treatment regimens do not protect β-cells, nor do they promote β-cell proliferation. Recent literature has identified the
protein Tmem27 as capable of promoting β-cell proliferation and insulin secretion. BACE2 is a membrane-bound aspartyl
protease that is colocalized with Tmem27 in human pancreatic cells, and it has been suggested that BACE2 is responsible for
degradation of TMEM27. Further, BACE2 inhibitors increase β-cell proliferation in in vitro studies, suggesting that inhibition of
BACE2 may be a viable treatment mechanism for T2D patients.

The patent application WO2013004676 describes a series of compounds useful as BACE1 and BACE2 inhibitors for the
treatment of Alzheimer’s disease and type 2 diabetes

Important Compound
Classes:

Definitions: R1 is selected from the group consisting of heteroaryl optionally substituted with 1−2 substituents individually selected from
cyano, cyano-C1−6-alkyl, halogen, halogen-C1−6-alkoxy, halogen-C1−6-alkyl, C1−6 alkoxy, C1−6 alkoxy-C1−6-alkyl, C2−6 alkenyl,
C2−6 alkynyl, and C1−6 alkyl.

R2 is selected from the group consisting of H and halogen.
R3 is selected from the group consisting of H, C1−6 alkyl.
R4 is selected from the group consisting of H, halogen, C1−6 alkyl.
R5 is selected from the group consisting of H, halogen, C1−6 alkyl.
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Biological Assay: BACE1: Human HEK293 APP695 cellular assay.
BACE2: Inhibition of TMEM27 cleavage by endogenous cellular BACE2 in Ins1e rat cells.

Biological Data:

Claims: 27 Total claims.
13 Composition of matter claims.
1 Process claim.
13 Method of use claims.
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