inhibitor, Nilotinib, is tested in clinical trials. Lastly, among the Tau aggregation inhibitors only
one, LMTX;, is currently in clinical trials (Cummings et al., 2017). Although in recent years, Tau-
based treatments have become a point of increasing focus, there is still a big need for additional
therapeutic agents that target the pathological Tau conformers that are known or presumed to

cause tauopathies.

WO02011/128455 refers to specific compounds which are suitable for treating disorders

associated with amyloid proteins or amyloid-like proteins.

WO02010/080253 refers to dipyridyl-pyrrole derivative compounds which are useful in the

treatment of diseases amenable to protein kinase signal transduction inhibition, regulation

and/or modulation.

Summary

In one aspect, the present disclosure refers to a compound of formula (1):

and all sterecisomers, racemic mixtures, tautomers, pharmaceutically acceptable salts,

hydrates, solvates and polymorphs thereof;

wherein



) @ ENJ“
NS //N NS
N ’ N N ,

A is selected from the group consisting of

OO L0

V X

/ Cg>
and can be attached to Q at any

=

available position, wherein is substituted

, Ri‘is not -CN, -halogen or -CF3, and

@
/
and NN can be optionally

by one or more substituents Ri, wherein if A is

substituted by one or more substituents R;

wherein

B is selected from the group consisting of O and NR?;

E and V are independently selected from the group consisting of N, NR®, O and S;

G is selected from the group consisting of a benzene ring, and a pyridine ring;

J is selected from the group consisting of O and N-R";
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and all stereoisomers, racemic mixtures, tautomers, pharmaceutically acceptable salts, hydrates,

solvates and polymorphs thereof;

for use in the treatment, alleviation or prevention of a disorder or abnormality associated with Tau

protein aggregates,

wherein

sieNelos
NS //N NS
N ’ N N ,

A is selected from the group consisting of

@i> i X /m@

@>

available position, wherein

/ Cg>
and can be attached to Q at any

~

is substituted

, Rl is not -CN, -halogen or -CF3, and

Cm
/
and NN can be optionally

by one or more substituents RI, wherein if A is

wherein

substituted by one or more substituents R;
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B is selected from the group consisting of O and NR?;

E and V are independently selected from the group consisting of N, NR%, O and S;
G is selected from the group consisting of a benzene ring, and a pyridine ring;

J is selected from the group consisting of O and N-R?;

Q is selected from the group consisting of N and C-R?;

Y is selected from the group consisting of CZ and N;

Y'is selected from the group consisting of CZ and N;

Y2 is selected from the group consisting of CZ and N;

Y3 is selected from the group consisting of CZ and N;

Z is independently selected from the group consisting of H, halogen, O-alkyl, alkyl and
CN;

R is independently selected from the group consisting of /" and —NR3R%
R? is selected from the group consisting of H and alkyl;
RP, R¢, RY, R®, Rf, and R? are independently selected from the group consisting of H and

alkyl, or any two of RP, R¢, RY, R¢, Rf, and R? may be joined to form a 3 to 8-membered

ring;
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In a further aspect, the present disclosure refers to a compound disclosed herein, for use in

preventing formation of Tau aggregates and/or for use in inhibiting Tau aggregation.

In another aspect, the present disclosure refers to a compound disclosed herein, for use in

interfering intracellularly with Tau aggregates.

In yet another aspect, the present disclosure refers to a compound disclosed herein, for use in

reducing Tau misfolding and hyperphosphorylation in vivo.

In a further aspect, the present disclosure refers to a compound disclosed herein, for use in

reducing neuroinflammatory markers.

In another aspect, the present disclosure refers to a use of a compound disclosed herein, in the

manufacture of a medicament for decreasing Tau aggregation in vivo.

In yet another aspect, the present disclosure refers to a use of a compound disclosed herein, in
the manufacture of a medicament for preventing the formation of Tau aggregates and/or for

inhibiting Tau aggregation in vivo.

In a further aspect, the present disclosure refers to a use of a compound disclosed herein in the

manufacture of a medicament for interfering intracellularly with Tau aggregates in vivo.

In another aspect, the present disclosure refers to a use of a compound disclosed herein, in the

manufacture of a medicament for reducing Tau misfolding and hyperphosphorylation in vivo.

In yet another aspect, the present disclosure refers to a use of a compound disclosed herein, in

the manufacture of a medicament for reducing neuroinflammatory markers in vivo.

In a further aspect, the present disclosure refers to a mixture comprising a compound disclosed
herein and at least one further biologically active compound selected from a therapeutic agent
different from the compound disclosed herein, wherein the mixture further comprises at least

one of a pharmaceutically acceptable carrier, a diluent and an excipient.
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1.

CLAIMS

A compound of formula (l):

(1)

and all sterecisomers, racemic mixtures, tautomers, pharmaceutically acceptable salts,

hydrates, solvates and polymorphs thereof;

wherein

O@E]

is selected from the group consisting of ,

ocledelchies:

and X wherein
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E
/ 0\ O NN Y
N O ) >
\__/ V SN ~N~N
Z >N
o ..
x N can be attached to Q at any available position, wherein N ,

™
N , , , .
N and is substituted by one or more substituents R/,
= E
. @)
N V

wherein if A is , Rl is not -CN, -halogen or -CF3, and wherein

- N/N\> ©/> @
Y

SN N =~
A N , ~ N and ~ N can be optionally substituted by one or
more substituents R;
B is selected from the group consisting of O and NR?;
E and V are independently selected from the group consisting of N, NR%, O and S;
G is selected from the group consisting of a benzene ring, and a pyridine ring;
J is selected from the group consisting of O and N-R?;
Q is selected from the group consisting of N and C-R?;

Y is selected from the group consisting of CZ and N, provided that when Y is N and Y*, Y2
and Y3 are CZ, B is N-alkyl or O;

Y' is selected from the group consisting of CZ and N;

Y2 is selected from the group consisting of CZ and N;
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Y3 is selected from the group consisting of CZ and N;

Z is independently selected from the group consisting of H, halogen, O-alkyl, alkyl and
CN;

(R)n
—N J
R is independently selected from the group consisting of /" and —NR3R#

R? is selected from the group consisting of H and alkyl;

RP, R¢, RY, R®, Rf, and R? are independently selected from the group consisting of H and
alkyl, or any two of R, R¢, RY R®, Rf, and R? may be joined to form a 3 to 8-membered

ring;

Ri is independently selected from the group consisting of —halogen, —O-alkyl, —CF3, —CN,

(R9)
|

S _
_Nm‘] J
—NR3R4, U and c d , Wherein a C4.2 carbon atom-containing bridge

can be present between the a carbon atom and the ¢ or d carbon atom or wherein a C12

Py
N
-}

(o

z\m
A

(

carbon atom-containing bridge can be present between the b carbon atom and the c or d

carbon atom;

R' is selected from the group consisting of H and alkyl;

R? is independently selected from the group consisting of alkyl, F and =0, wherein the
alkyl can be optionally substituted by halogen, —-OH or —O-alkyl and wherein if two R? are

geminal they can be joined to form a 3 to 6-membered ring;

R?® and R* are independently selected from the group consisting of H and alkyl, wherein

the alkyl can be optionally substituted by halogen, —OH or —O-alkyl;

R?® is selected from the group consisting of H and alkyl;

198



nis0, 1, 2, 3or4.

r and s are independently 0, 1, 2 or 3; and

t and u are independently 1, 2 or 3.

The compound according to claim 1, which is a compound of formula (la):

Rb
z R N g
R
Z s \ Re
| 3

(la)

Wherein A, B, R, R¢, RY, R¢, Rf, R9, Y and Z are as defined in claim 1.

The compound according to claim 1, which is a compound of formula (Ib):

(Ib)

wherein A, B, R®, R¢, R4, R®, Rf, R9 and Z are as defined in claim 1.
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g

can be attached to Q or to N at any available position, and

The compound according to any one of claims 1 to 3, wherein A is

O

ge,

The compound according to any one of claims 1 to 4, which is a compound of the formula

(le):

wherein

wherein can be optionally substituted by one or more substituents R.

(Ic)

wherein E, R, V and Z are as defined in claim 1.
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The compound according to claim 1 , wherein the compound is selected from the group

consisting of

/
i S__NH F
N (o]
e oSt :
R S F J N /}\N/\\
O DY " -
) \
N

K 5
S/ F
N N N
%/@S%N\ % N i N/@;%N/
N N HN \
/ /
F R
o v
- 1o F N
>—NH N o \
Do S ar
/ /
R MeQ
N J v ] 3
Sy e anh Ry
/

HN N H
F 3
o s
Lo, iy SN - P
N N N= N N
N | N ' N
H /
F N 0
S R N
L S9N s
(W Ne NN TP A0
H /N F N\
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o

o
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7. A pharmaceutical composition comprising a compound as defined in any one of claims 1

to 6 and optionally a pharmaceutically acceptable carrier or excipient.

8. The compound as defined in any one of claims 1 to 6, for use as a medicament.
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9.

A compound of formula (l):

and all stereoisomers, racemic mixtures, tautomers, pharmaceutically acceptable salts,

hydrates, solvates and polymorphs thereof;

for use in the treatment, alleviation or prevention of a disorder or abnormality associated

with Tau protein aggregates,

wherein

Y ¢
N N N
is selected from the group consisting of , , ,

‘liC% I (I C
SIS RSIO 0!

and A wherein

C)C)CI>/“$ 0

and
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=

Z N
D o
\ N can be attached to Q at any available position, wherein N ,

N
=N N |
N , , . .
N and is substituted by one or more substituents R/,
2 E
. @)
N \%

wherein if A is , Rl is not -CN, -halogen or -CF3, and wherein

SsjesNes

NN N N\N/ and " N can be optionally substituted by one or
more substituents R;

B is selected from the group consisting of O and NR?;

E and V are independently selected from the group consisting of N, NR%, O and S;
G is selected from the group consisting of a benzene ring, and a pyridine ring;

J is selected from the group consisting of O and N-R?;

Q is selected from the group consisting of N and C-R?;

Y is selected from the group consisting of CZ and N;

Y'is selected from the group consisting of CZ and N;

Y2 is selected from the group consisting of CZ and N;

Y3 is selected from the group consisting of CZ and N;
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Z is independently selected from the group consisting of H, halogen, O-alkyl, alkyl and
CN;

(R%)n
—N J
R is independently selected from the group consisting of /" and —NR3R#
R? is selected from the group consisting of H and alkyl;
RP, R¢, RY R®, Rf, and RY are independently selected from the group consisting of H and
alkyl, or any two of RP, R¢, RY, R¢, Rf, and R? may be joined to form a 3 to 8-membered

ring;

Ri is independently selected from the group consisting of —halogen, —O-alkyl, —-CF3, —CN,

a—|[-b
N —N/_N_\J
—N J \ d/
—NR3R#, U and c , Wherein a C4.2 carbon atom-containing bridge

can be present between the a carbon atom and the ¢ or d carbon atom or wherein a C1
carbon atom-containing bridge can be present between the b carbon atom and the c or d
carbon atom;

R' is selected from the group consisting of H and alkyl;

R? is independently selected from the group consisting of alkyl, F and =0, wherein the
alkyl can be optionally substituted by halogen, —-OH or —O-alkyl and wherein if two R? are

geminal they can be joined to form a 3 to 6-membered ring;

R?® and R* are independently selected from the group consisting of H and alkyl, wherein

the alkyl can be optionally substituted by halogen, —OH or —O-alkyl;
RS is selected from the group consisting of H and alkyl;

nis0,1,2,3o0r4;
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10.

11.

12.

r and s are independently 0, 1, 2 or 3; and

t and u are independently 1, 2 or 3.

The compound for use according to claim 9, wherein the compound of formula (I) is as

defined in any one of claims 1 to 6.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a
medicament for treating, preventing or alleviating a disorder or abnormality associated

with Tau protein aggregates.

The compound for use according to claim 9, or the use according to claim 11, wherein the
disorder is selected from Alzheimer's disease (AD), familial AD, Primary Age-Related
Tauopathy (PART), Creutzfeldt-Jacob disease, dementia pugilistica, Down’s Syndrome,
Gerstmann-Straussler-Scheinker disease (GSS), inclusion-body myositis, prion protein
cerebral amyloid angiopathy, traumatic brain injury (TBI), amyotrophic lateral sclerosis
(ALS), Parkinsonism-dementia complex of Guam, non-Guamanian motor neuron disease
with neurofibrillary tangles, argyrophilic grain disease, corticobasal degeneration (CBD),
diffuse neurofibrillary tangles with calcification, frontotemporal dementia with Parkinsonism
linked to chromosome 17 (FTDP-17), Hallervorden-Spatz disease, multiple system
atrophy (MSA), Niemann-Pick disease type C, pallido-ponto-nigral degeneration, Pick’s
disease (PiD), progressive subcortical gliosis, progressive supranuclear palsy (PSP),
subacute sclerosing panencephalitis, tangle predominant dementia, postencephalitic
Parkinsonism, myotonic dystrophy, subacute sclerosis panencephalopathy, mutations in
LRRK2, chronic traumatic encephalopathy (CTE), familial British dementia, familial Danish
dementia, other frontotemporal lobar degenerations, Guadeloupean Parkinsonism,
neurodegeneration with brain iron accumulation, SLC9AG6-related mental retardation, white
matter tauopathy with globular glial inclusions, epilepsy, Lewy body dementia (LBD), mild
cognitive impairment (MCI), multiple sclerosis, Parkinson's disease, HIV-related dementia,
adult onset diabetes, senile cardiac amyloidosis, glaucoma, ischemic stroke, psychosis in

AD and Huntington's
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

disease, preferably Alzheimer’s disease (AD), corticobasal degeneration (CBD), Pick’s

disease (PiD), and progressive supranuclear palsy (PSP).

The compound as defined in any one of claims 1 to 6 or 9, for use in decreasing Tau

aggregation.

The compound as defined in any one of claims 1 to 6 or 9, for use in preventing the

formation of Tau aggregates and/or for use in inhibiting Tau aggregation.

The compound as defined in any one of claims 1 to 6 or 9, for use in interfering

intracellularly with Tau aggregates.

The compound as defined in any one of claims 1 to 6 or 9, for use in reducing Tau

misfolding and hyperphosphorylation in vivo.

The compound as defined in any one of claims 1 to 6 or 9, for use in reducing

neuroinflammatory markers.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a

medicament for decreasing Tau aggregation in vivo.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a
medicament for preventing the formation of Tau aggregates and/or for inhibiting Tau

aggregation in vivo.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a

medicament for interfering intracellularly with Tau aggregates in vivo.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a

medicament for reducing Tau misfolding and hyperphosphorylation in vivo.

Use of a compound as defined in any of claims 1 to 6 or 9, in the manufacture of a

medicament for reducing neuroinflammatory markers in vivo.
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23.

24.

25.

26.

27.

28.

A mixture comprising a compound as defined in any one of claims 1 to 6 and at least one
further biologically active compound selected from a therapeutic agent different from the
compound as defined in any one of claims 1 to 6,

wherein the mixture further comprises at least one of a pharmaceutically acceptable

carrier, a diluent and an excipient.

The mixture according to claim 23, wherein the compound and/or the further biologically

active compound is/are present in a therapeutically effective amount.

The mixture according to claim 23 or 24, wherein the further biologically active compound
is selected from the group consisting of compounds against oxidative stress, anti-
apoptotic compounds, metal chelators, inhibitors of DNA repair such as pirenzepine and
metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS), a-
secretase activators, - and y-secretase inhibitors, glycogen synthase kinase 3 inhibitors,
O-glcnacase (OGA) inhibitors, neurotransmitter, B-sheet breakers, attractants for amyloid
beta clearing / depleting cellular components, inhibitors of N-terminal truncated amyloid
beta including pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or
cholinesterase inhibitors (ChEls) such as tacrine, rivastigmine, donepezil, and/or
galantamine, M1 agonists, other drugs including any amyloid or Tau modifying drug and
nutritive supplements, an antibody, including any functionally equivalent antibody or

functional parts thereof or a vaccine.

The mixture according to claim 25, wherein the further biologically active compound is a

cholinesterase inhibitor (ChEI).

The mixture according to claim 25, wherein the further biologically active compound is
selected from the group consisting of tacrine, rivastigmine, donepezil, galantamine, niacin

and memantine.
The mixture according to claim 25, wherein the further biologically active compound is an

antibody, particularly a monoclonal antibody, including any functionally equivalent

antibody or functional parts thereof.
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29.

30.

The mixture according to any one of claims 23 to 28, wherein the compound and/or the

further biologically active compound is/are present in a therapeutically effective amount.

Use of the compound as defined in any of claims 1 to 6 or 9 as an analytical reference or

an in vitro screening tool.
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