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Alzheimer’s disease Biological Target: Tau aggregates

A-f3 aggregates

According to Alzheimer’s Disease International, there are nearly 36 million Alzheimer’s patients worldwide. As the global
population ages, the number of patients impacted by this progressive neurodegenerative disease is expected to increase
substantially. Clinical manifestations of this disease include cognitive decline, disorientation, language impairment, and
permanent memory loss. In the final stages of Alzheimer’s disease, patients are often totally dependent on custodial care and
severely cognitively impaired.

The root cause of Alzheimer’s disease has as yet to be determined, but post-mortem studies of Alzheimer’s disease patient’s brains
have revealed the presence of large numbers of plaques composed of both -amyloid peptides and neurofibrillary tangles
composed of hyperphosphorylated tau protein filaments. Under normal circumstances, the tau protein is expressed in neurons
and plays an important role in the formation of the neuronal microtubule network. Much like the formation of -amyloid
plaques, the mechanism that caused tau hyperphosphorylation, aggregation, and subsequent plaque formation is unknown.

It has been suggested that it may be possible to track the progression of Alzheimer’s disease by monitoring plaque formation in
patients. In addition, if it could be demonstrated that the plaques appear in asymptomatic patients, it may be possible to identify
at risk patients prior to the onset of symptoms. Currently, however, the only method of detecting tau aggregates requires
histological analysis of biopsy or autopsy samples. The present disclosure describes compounds that may be useful as in vivo

imaging agents capable of detecting tau and 3-amyloid plaques in patients.

(G

Al N R!
s oH
N
R2 N O/R
O

Ar is phenyl, pyridinyl, 2,3-dihydro-benzo[L,4]dioxinyl, 1,3-dihydro-indol-2-one, pyrazinyl, isoxazol-3-yl, imidazolyl, thiophenyl,
or pyrimidinyl;

R is lower alkyl or lower alkyl substituted by halogen;

R' is hydrogen, halogen, hydroxy, lower alkoxy, lower alkyl, and lower alkoxy substituted by halogen;

R*is hydrogen, lower alkyl;

R is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, lower alkoxy, lower alkoxy substituted by halogen,
O(CH,),,O(CH,),,O—lower alkyl substituted by halogen, cyano, lower alkoxy substituted by hydroxy, lower alkenyloxy,
C(O)OH, heterocycloalkyl selected from morpholinyl, pyrrolidinyl, or pyrrolidin-2-one, or is heteroaryl selected from
imidazolyl substituted by lower alkyl, or

NR'R” and R'/R” are independent from each others’ hydrogen or lower alkyl or —C(O)— lower alkyl; or is —C(O)NR*R® and

R*is hydrogen or lower alkyl and

R is hydrogen, lower alkyl, lower alkenyl, —(CHy,),,O—lower alkyl substituted by halogen, lower alkyl substituted by halogen,
—(CH,),,—phenyl optionally substituted by halogen, —(CH,),,NHC(O)—lower alkyl, or —(CH,),,NH,, or

R*and R® may form together with the N atom to which they are attached a piperidine or azetidine ring, which may be substituted
by halogen; or is —C(O)O—lower alkyl substituted by halogen;

nis1or2;

mis 1,2, or3.
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Entry Ar R R Tau ICsy | A-BICsp
M) (M)
1 4-Py CH; | OCH; 5 93
2 4-Cl-Phenyl | CH; | OCH; 2 7
6 4-Cl-Phenyl | CH; Cl 2 32
7 4-Cl-Phenyl CH; Br 2 18
8 4-Cl-Phenyl | CH; OH 5 18
12 3-CH;4-Py | CH; H 79 >10,000
16 3-CH;4-Py | CH; | OCH; 8 32
21 3-Cl-Phenyl | CH; | OCH; 1 6
24 | 3-CF;-Phenyl | CH; cl 3 123
35 | 3-OCF;-Phenyl | CH; F 13 >10,000
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Thiazin-red R displacement fluorescence assay
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Entry | TaulCso | A-BICso | Entry Tau ICsg A-BICs
(nM) (nM) (nM) (aM)
1 5 93 12 79 >10,000
2 2 7 16 8 32
6 2 32 21 1 6
7 2 18 24 3 123
8 5 18 35 13 >10,000
26 Total claims
19 Composition of matter claims
7 Method of use claims
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