N- (METHYL) -1H- PYRAZOL- 3 -AMINE, N- (METHYL) -PYRIDIN-2-AMINE AND N-
(METHYL) -THIAZSOIL-2-AMINE DERIVATIVES FOR THE TREATMENT OF
DISEASES ASSOCIATED WITH AMYLOID OR AMYLOID-LIKE PROTEINS, LIKE
E.G. ALZHEIMER'S

The present invention relates to novel compounds that can be employed in the treatment of a
group. of disorders and abnormalities associated with amyloid protein, such as Alzheimer’s
disease, and of discases or conditions associated with amyloid-like proteins. The present
invention further relates to pharmaceutical compositions comprising these compounds and to
the use of these compounds for the preparation of medicaments for the treatment of diseases or
conditions associated with amyloid or amyloid-iike proteins. A method of treating diseases or

conditions associated with amyloid or amyloid-like proteins is also disclosed.

The compounds of the present invention can also be used in the treatment of ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system,
particularly associated with amyloid-beta-related pathological abnormalities/changes in the
tissues of the visual system, such as neuronal degradation. Said pathological abnormalities may
oceur, for example, in different tissues of the eye, such as the visual cortex jeading to cortical
visual deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading
to cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidoses; the
retina leading to primary retinal degeneration and macular degeneraﬁoﬁ, for example age-
related macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy

and optic neuritis; and the cornea leading to lattice dystrophy.
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Sbms of the moie;f‘ules described in WO 03}’095429 are said to have an inhibiting effect on the
‘ fozmahon of agpregates of AR in two- tnophysmal 2s5ays. Accorcnnv to Rzepecki =t al,
Syntheszs {2003) 12, 1815- 1826 one of the molecules described therein was able to reduce the
aggregation of a recombmant PrP€ in solution. Physicochemicat propemes however, were not
mvesttgatcd in these studacs '

Physzcochemzcai prapcrhes play a kcy role inthe penetration of the blood-brain barrier by_

Ansmoﬂzerapauhcs Factors relevant to the suecess of CNS drugs have been reviewed (.~

‘P&_;ouh-*sh and G. R. Lenz, NeuroRx®: J. Am. Soc. Exp. Neumther (2003) Vol. 2, 541). 'E‘hese

incinde the partition coefficient bc’twee:n water aod n-octano] (LODP) le.. basically the.

upaphﬂicﬁy of the compound. Some of the compounds described in WO 031095429 and

Rzepecki et al. Syntheszs (2003) 12, 1815-1826 have an unfavorabie calculated LogP and are,

" therefore, not expected to pass the blood-brain barrier. In particular, “AmpOx” has a calctﬁated
LogP below zero. ’ ‘

Other compounds described in the above doouments have properties that make them wosuitable
for administration to 2 patient due to their df:letcmous side-effects. For c:xample “Trimer” is
genic, carcinogenic and metabolically unstable

Summary

In one aspect, there is provided a compound having the general formula (Ila) or (IIb)‘

_ |
N
R SN Nk R or R B N—N—K-—R?
SO

(iz) (o)
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“whersin

pis2or3;

each linker K is independently C;; alkcylene which is opﬁonaﬁy.substitutcd by ore or
more Cy.4 aliy! groups; | _ B

the heterocyclic ring B is loialtionaﬂy subsﬁmtéd by one or more subsﬁtx:nts select=d
from Cy alkyl, Ci alkoxy, mono- and di-Cy4 alkyl amino, Csy cycicalkyl aming, and
-5 or 6- membered saturated heterocyclyl, or two substiments mzy be joinéd to form 2
saturated, unsaturated or aromatic 5- to 7-membersd ring which is fused with the

hctefocyclic ring B;

R is selected From —H, ~halogen, ~Ci alicyl, ~NHy, -NH-C,.4 aliyl, —C;_¢ aliyiens—
NE, o alkylone-NE~Cyq alkcyl, —aryl, ~aryi-R, Oy alkylone-aryl, ~C, 4 alkplene-.
aryl-R?, ~hetercaryl, ~hetercaryl-R>, —NH—CM alkylens—aryl, -NH-C, alkylene—eryi-
R?, ~OH and ~0-C; ., allyl; and

R’ is Cp4 alkyl, halogen, OH or 0-Cy4 alleyl:

R? is ~H, ~C) alleyl, —aryl or a group of the formula (Mz) or IOb) .

Sulia B §_<_=\ sl
“}:c-—-t—q—t_K_JrR c:r. \Bh}, LSQK_JFR

(M=) (i)

wherein B, K and R'are 25 defined above, gisOorlandrisOaorl.

In another aspect, there is provided a pharmaceutical composition comprising a
compouﬁd as defined above,
In yet another aspect, there is provided the use of a compound as defined above for the preparation of & medicament for
trzating or preventing 2 disease or condition associated with an amyloid and/or arnyioic-

: Ii}cé protsin, wherein the disease is 2 nsurological disorder, preferably selected from
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FEUTEREEIE A

Alzheimer's Disease (AD), Lewy body dementia (LBD), Dowa’s syndrome, hereditry
cerebral hcmoz:rhagé with amyloidosis (Dwtch type), the Guam Parkinson-Drementia
complex or mild cognitive impairment (MCT); or wherein the disezse is progressive
supranuclear palsy, muitiple selercsis, inclusion-body myositis IBM), Creutzfeld Jacob '
disease, Parkinson's discase, HIV-related dementa, amyotropic lateral sclevosis (ALS),
inclusion-body myositis (IBM), adult onsst dizbetes, semfle cardize amyloidosis,
endp:rins tymors, glancoma, ocular amyloideses, primary retinal degeneration, macniar
deceperation (such as age-related macular degeneration (AMD)), optic nerve drusen,
optic neuropathy, optic peuritis, or lattice dystrophy.

In yet another aspect, there is provided the compound as defined above for use in treatment or prevention of 2
disease or condition associated with an emylaid and/or amyloid-iike protein, wherein the
disezse is a neurological disorder, preferably selected fom Alzheimer's Dissase (AD),
Lewy body dementiz (LBD), Down’s syndirome, hersditary cersbral hemorrhage with
amyloidosis (Duich type), the Guam Parkinson-Dementiz complex or mild cognitive
hnpa.irinant (MCT); or wherein the distEse 1§ prog:ssivé supranucisar palsy, multiple
sclerosis, inclusion-body myoesitis (IBM), Creutzield Jacob disease, Parkinson's disesss,
UTV-related dementia, amyotropic leterad sclerosis (41.S), inclusion-body myyosits
((BM), adult onset diabetss, senile cardiac amyléidosis, endocrine turnors, glancoma,
ocular arnyloidoses, pnmary retinal depeneration, macnlar depeneration {such as age-
related macnlar degeneration (AMD]), opte nerve drusen, optic neuropathy, optic
nenritis, or latfice dystrophy.

In yet another aspect, there is providéd a mixture comprising a compouﬁd as defined above and optionally at least one

further biologically active compound znd/or 2 pharmacentically acceptable carrisr andlor

a dilnent and/or 2n excipient.
In yet another aspect, there 1s provided an in vitro method of collecting data for the diagnesis of an amyloid-associated disease or
condition in 2 sample comprising:

(a) ‘bringing 2 sampile suspected 1o contsin an amyloid protein into contact with &

compound as defined above;

(b) allowing the ccxmpoun& to bind to the amyioiﬁ proteim;

(c) dat:cting; the compound bound o the protein; znd

(d) optionally corrslating the pressocs or ghsence of compound binding with the

amyloid protein with the presence or absence of amyloid protein in the sampie.
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In yet another aspect, there is provided 2 in vitro method of determining the extent of amyloildogenic.plaque burden in a sample
comprising:
(2) providing 2 sample representative of z tissue and/or body fliid under investigation;
(b) testing the sample for the presence of amyioid protein with a compound as defined
above;
(¢} determining the amount of compound bound to the amyloid protein: and
(@) celculating the plague burden in the tissue ahdfor body fuid.

In yet another aspect, there is provided an in vitro method of collecting data for determining a predisposition to an amyloid-
essociated disease or condition in 2 pafient comprising detecting the specific binding qf a
compound as defined above to an amyloid protein in a sample which comprises
the steps of: —

(2) | bringing the sample suspected 1 contain the amyloid protein into contact with a
compoﬁnd es defined above, which compound specifically binds to the
amyioid protein; |

(b) allowing the compound to bind to the amyloid protein to form 2 compound/proizin
complex; '

(c) dstccﬁixg the formation of the compound/protein complex;

(€) optionally correlating the presence or absence of the compound/protein complex
with the pi'sscnce or absence of amyloid protein in the sample; and

(2) optionally comparing the amourt of the compound/protein. complex to 2 normal
control value.

In yet another aspect, there is provided an in vitro method of coliecting data for monitoring minimal residual disease in a pati;:nt
~ following treatment with an antibody or a vaccine composition, wherein the method

comprises: | |

(2) -bringing 2 sample suspected to contain an amyloid protzin into contast with 2
compound as defined above, which compound specifically binds to the
amyloid protein;

(b) allowing the compound to bind to the amyioid protein to form 2 compound/protein
complex; )

(¢} detscting the formation of the compoﬁndfprotcin complex;

{(d) optonally comslating the presence or abssnce of the Compoundiprot:in compiex

with the presence or absence of amyloid protein in the sample; and
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(e) optonally comparing the amount of the compowmd/proteln complex to 2 nommal

contro} value.,

Iil yet another aspect, there is provided an in vifre method of collecting data for predicating responsiveness of a patient being

treated with an gﬁﬁbady or a vaccine composition comprising:

() bringing 2 semple suspected o contain an amyloid protin info contact with &
compound as defined above, which compound specifically binds fo the
zmyloid protein;

(b) allowing the compound to bind to the amyloid protein to form 2 compound/protein
complex; |

(c) detecting the formation of the compound/protein complex;

(&) optionally correlating the presence or zbsence of the compoundfprotein complex
with the presence or absence of amyloid protein in the sample; and

(e) optionally comparing the amount of the _compcﬁndf'pmtain compiéx to 2 nomnal
control valne.

In yet another aspect, there is provided a test kit for detection and/er diagnosis of an amyloid-associated disease or condition comprising a

compound as defined above, wherein the disease is a neurological

disorder, preferably selected from Alzheimer’s Disease (AD), Lewy body dementiz
(LBD), Down's syndrome, hereditery carebral hemorrhags with amyloidesis (Dutch
type), the Guam Parkinsor-Dementia complex or mild cognitive impairment (MCT); or
wherem the diseese is progressive supranuclear nalsv multiple sclerosis, inclusion-body
myositis (IBM), Creutzfeld Jacob discase, Parkinson's disease, HIV-related dementia,
amryoropic lateral sclerosis (ALS), mclusxon—boczy myositis (IBM), adult onset dizhetes,
senile cardiac amyimdos:s, endocrine tumors, glancoms, ocular amyloidoses, primary
refinal depenersfion, macular degeneration (such zs age-related macnlar depenerstion
(AMD}), optic perve drusen, optic neuropathy, optic newrits, of lamce dystrophy.
In yet another aspect, there is provided the use of the compound as def‘mad above for the preparation: of 2 medicament for

5 treating or preventing an ocular disease or condition essociated with a pathological
ebnormelity/change in the tissue of the visual system, perticularly associated with am
amvlicid-beta-related pathological a’unorma.n’cy/;hznge i the fissus of the visual system,
wherein the ocular disease or condition is selected from the group consisting of neuronal
degradation, cortical visual deficits, glancoms, cataract due 1o beta-amyloid deposition,
coular amyloidoses, primary refinal degeneration, macular degsneration, for exampie
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age-related macultar degeneration, optic nerve drusen, optic nsuropathy, optic newifls, .

and lattice dystrophy.

.

In yet another aspect, there is provided a compound as defined above for treating or preventing an ocular disease or

condition associated with a pathological abnormality/changz in the tssue of the visual

systern, partcularly associated with  an  amyloid-betarelat=d  pathological
abnormelity/chanece in the fissus of the visual system, wherein the otular disesse or

condifion is selected from the grotp consisting of neuronal degradation, cortical visual

deficits, glantome, cataract due to betz-amvioid deposition, ocular amyloidoses, pnmazy .

retinal degeneration, mecular degepsrafion, for example ape-related  mecuolar

degeneration, optic nerve drusen, optic neuropatiy, Optic newritis, and lamice dystrophy.

Detailed description

It wa's, an object of the presemt invenﬁén o providf: compou&xds that can be mpioyed inthe -
‘treatrient of diseases or conditions assoctated with amyloid or amyloid- ke protzins, mc}udmg -
amyloidosis. The aornpounds shouid be able-to pass the blood-brain bame:r' Furthermore, they

. should be pharmaceutically acceptable, in pareular, they should’ not have. mutagenic or
carcinogenic properties or be metabolically vnstable. |
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Sequence Ligting

PatentIn version 3.3

1
112
FRT

Arvtificial sequence

source

/note=“Description of artificial(*) seguence:
HuVK 1 variable light chain”

1

e Val Met Thr

o Ala Ser Ile
20

y Asp Thr Tyr
35

n Leu Leu Ile

Asp Arg Phe Ser Gly

Ser Ar

Thr Hi

<210>
<21l>
<2id>
<213>

g Val Giu Ala

s Val Pro Trp
140

2
218
PRT

Gln

Ser

Leu

Tyx

Ser

Glu

Thr

Ser Pro

Cys Arg

Kis Trp

Lys Val

55

Gly Sex

Asp Val

Phe Gly

artificial sequence

Leu

Sar

Tyr

Ser

Gly

Gly

Gln
105

Ser

Ser

Leu

Asn

Thr

Val

85

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Fhe

50

Phe

Tyx

Lys

Val

Leu

Pro

Sey

Thr

Cys

Val

artificial humanized C2

Thr

Val

Gly

Gly

Leu

Ser

Glu
110

Pro

Tyr

Gln

Val

Lys

Gln

85

Ile

Gly

Ser

ser

Pro

Ile

80

Sex

Lys
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«220>

<221> source
<223> /note="Description of

light chain”

<400> 2

Asp Ile

1

Glu Pro

Asn Gly

Pro Gin

Asp Arg

Ser Arg

Thr Hie

Arg Thr

Gl Leu

130

Byr Pro
145

Ser Gly

Thr Tvr

Lys His

Pro Val

210

<210> 3

Val

Ala

Asp

35

Leu

Phe

Val

Val

Val

118

Lys

Arg

Agn

Sex

Lys

185

Thr

Met

Ser

Thr

Leu

Ser

Glu

Pro

160

Ala

Ser

Glu

Sex

Leu

180

Val

Lys

Thr

Ile

Tyx

Gly

Ala

85

Trp

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Gln

Ser

Leu

Ser

70

Glu

Thr

Pro

thr

Lys

150

Glu

Ser

Ala

Fhe

Sexr

Cys

His

Lys

55

Gly

Asp

Phe

Ser

Ala

135

val

Ser

Thr

Cys

Asn
215

artificial{*} sequence: artificial humsnized C2

Pro

Arg

Trp

40

Val

Serxr

Val

Gly

Val

129

Ser

Gln

Val

Leu

Glu

200

Arg

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln

105

Phe

Val

TIp

Thr

Thr

185

val

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

20

Ile

YVal

Lys

Glu

170

Leu

Thr

Glu

Leu

Gln

Gln

Arg

Asp

75

TyYY

Thy

Phe

Cys

val

155

Glin

Ser

His

Cys

Pro

Ser

Lys

Phe

Phe

Tyr

lys

Pro

Leu

1440

Asp

Asp

Lys

Gln

Val

Leu

Pro

45

Ser

Thr

Cys

val

Pro

125

Leu

ASn

Ser

Ala

Gly
205

Thr

Val

Gly

Gly

Leu

Ser

Glu

110

Ber

Asn

Ala

Lys

Asp

180

Leu

Pro

i5

Tyr

Gln

Val

Lys

Asp

Asn

Leu

Asp

175

vy

Ser

Gly

Ser

Sex

Pro

Iie

8¢

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser
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Gly

Ala

Ala

40

Gly

Arg

Ala

Gln

artificial (*}

<211= 112

<212» PRT

<213> artificial sequence

«<220>

<221l>» source

223>

KuVH A¥F 4 variable heavy chain’

<4{00> 15

Glu Val Gln Leu Val Glu Ser

1 5

Ser Len Arg Leu Ser Cys Ala

20
Gly Met Sex Trp Val Arg Gin
35

Ala Ber Ile Asn Ser Asn Gly
50 55

Lys Gly Arg Phe Thr Yle Ser

85 70

Leuw Gln Meb Asn Ser Leu Arg

85
Ala Ser Gly Asp Tyr Trp Gly
100

<210> 4

<Z21l> 439

<21%2> PRT

<213> artificial sequence

<220>

<221> source

<223> /note="Description of

heavy chain”

<400> 4

Glu Val Gln Leu
1

5

Val Glu Ser

Ser Leu Arg Leu Ser Cys Ala

29

Gly Met Sexr Trp Val Arg Gln

35

Ala Ser Ile Asn Ser Asn Gly

Gly

Ala

Ala

40

Gly

Gly

ser

Pro

Ser

AsD

Glu

Gly
ies

Gly

Gly

Gly

Thr

Asn

Asp

Thr

Leu

Fhe

Lys

Tyr

Ala

Thr

Thr

val

Thr

Gly

Tyr

60

Lys

Ala

/note="Description of artificial(*) sequence:

Gln

Phe

Leu

45

Pro

Asn

vVal

Thx

sequence:

Gly Gly Leu val Gln

10

Ser Gly Phe Thr Phe

25

Pro Gly Lvs Gly Leu

45

Ser Thr Tyr Tyr Pro

artificial humanized C2

Pro

Ser

Glu

Asp

Ser

Tyr

val
1190

artificial humanized C2

Gly

15

Ser

Leu

Ser

Leu

Tyr

95

Serx

Gly

Tyr

Val

Val

YT

80

Ser

Pro Gly Gly

15

Ser Ser Tyr

30

Glu Leu Val

Asp Ser Val
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Lys

65

Leu

Ala

Ala

Ser

Fhe

145

Gly

Leu

Tyxr

Arg

Glu

225

Asp

Asp

Gly

Asn

Tr

50

Gly

Gln

Ser

Ser

Thr

130

Pro

val

Ser

Thr

Val

210

Phe

Thr

val

val

Ser

290

Leu

Arg Phe

Met Asn

Gly Asp
100

Thr Lvs
115

Sex Glu

Glu Pro

His Thx

Ser Val
180

Cys Asn
195

Glu Ser

Leu Gly

Leu Met

Ser Gln

260

Giu Val
275

Thr Tyr

Asn Gly

Thr

Ser

VY

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Ile

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Agn

val

Glu

55

Ser

Arg

Gly

Ser

Ala

135

val

ala

val

Bis

Gly

215

Ser

Arg

Pro

Ala

val

285

Tyr

Arg

Ala

Gln

-

Val

120

Ala

Ser

vail

Bre

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Asn

AsSp

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gin

Lys

Leu

Lys

Ala

75

Thr

Thr

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

val

Phe

Pro

Thx

Val

60

Lys

ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Asn

Val

Thy

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Ser

Tyr

Val

110

Cvs

Lys

Leu

Ly

Thr

130

Val

Pro

Lys

Val

TYY

270

Glu

His

Lys

Leu

Tyr

95

Seyr

Ser

Asp

Thr

Tyr

175

Asp

Ala

Pro

-

Vali

255

val

Gln

Gln

Gly L

Tyr

80

Cys

Ser

Arg

Ser
160

Sex

Lys

Pro

Lys

240

Val

Asp

Fhe

Asp
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305

Pro

Glu

Asn

Iie

Thr

385

Arg

Cys

Len

Ser

Pro

Gln

Ala

370

Thr

Len

Ser

Sey

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu
435

Ile

Val

340

Ser

Glu

Pro

val

Glu
325

Tyr

Leu

Trp

Val

Asp

405

Hisg

Leu

310

Lys

Thr

Thr

Glu

Leu

396

Lys

Glu

Gly

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Ley

Ser

Pro
345

Val

Gly

Asp

Trp

3

His
425

Lys

330

Ser

Lys

Gln

Gly

Gln

419

Asn

315

Ala

Gln

Gly

Pro

Ser

395

Glu

Lys

Glu

Fhe

Giu

380

Phe

Gly

Tyx

Gly

Glu

Tyxr

365

Asn

Phe

Asn

Thr

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Pro
335

Thr

Ser

Phe
415

Lys

320

Arg

Lys

Rsp

Lys

Ser

499

Ser

Ser



