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WO 2008/ 061795 PCT/ EP2007/010219 1 5 10 Novel
conpounds for the treatnent of diseases associ ated
waowdaoks/oeatys oi d or anyl oi d-1i ke proteins The preBENEP2007/010219

invention relates to novel conpounds that can be

enployed in the treatnment of a 15 group of disorders

and abnormalities associated with anyloid protein,

such as Al zheinmer's disease, and of diseases or

conditions associated with amyloid-Iike proteins. The

present invention further relates to pharnmaceutica

conpositions conprising these conpounds and to the

use of these conpounds for the preparation of

medi canments for the treatnent of diseases or

condi tions associated with anyloid or anyloid-Iike

proteins. A nethod of treating diseases or 20

condi tions associated with anmyloid or anyloid-Iike

proteins is also disclosed. The conpounds of the

present invention can also be used in the treatnent of

ocul ar di seases associated wth pathol ogica

abnornmalities/changes in the tissues of the visua

system particularly associated with

anyl oi d- bet a-rel at ed pat hol ogi ca

abnormaliti es/ﬁm%ﬁ] iopngpiem%geue%%g%&f t he vi sual

system such as neur oma egradation. Said

pat hol ogiséales asxooiatal withasnyloid oranfiyloid-fike pexeingl e, in

different tissues of the eye, such as the visua

cortex leading to cortical visual deficits; the

nt.erior. r [ r ' t.

The pr%F‘tétu‘%g%g‘;"%r%e[g??%etﬁg{ﬁ@gg‘gﬁnnfg dg tlgclz tcér? g%:: feﬂg%@g:td 018 the treatment of a
group &edidodsisl Aiddasiep@aiitiésomksodibrd Writh @aaytoill gadiefig such as Alzheimer’s
) ocul ar_anyl oi doses; the retina |eading to primary
diseasey apd ] digeages OF saonditioan dssaseaied withe g@ﬁ&i@rﬂl&ké rprofeyis. The present
. .ex | e 0 | at ed. I . e Lon. '
inventi G ATeF 185 30 PR AE SRl A SR RN thet Gt and 10
the use ¥ ¢he@P tbGpOMNYsifbt the 4t TfdiR@n endifon ¢hd tteadtidbiti FRliseases or

dystrophy. WD 2008/ 061795 PCT/ EP2007/ 010219 2 Many
conditiefissasagraaied Withgamyloik er aaxleid-bke protears de mgthad ofj trggting diseases or

- | oi d | Qi d- 11 K d. .
R R N
extracel lul ar deposits of anyloid or anyloid-Iike

material that contribute to the pathogenesis, as well|l
The compoutds qfr thg maesshiomvertiarheandilse he asedTinethe tregimeni sdpcular diseases

. | ncl ude ut ar ot limt t o, neurologi cal .
associalelc SHHE pathtlpiol MRponilieFraleds SBEL eUE of b gl system.
particulafly CR86Hidtk @ NFitle RatAsi etz RIEY pathoRspicallabrbfRdlftie¥Rhanges in the
menory capacity such as, for
tissues of the visual system, such as neuronal degradation. Said pathological abnormalities may
occur, for example, in different tissues of the eye, such as the visual cortex leading 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 degeneration, 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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exanple, mld cognitive inpairnment (M), Lewy body
denentia, Down's syndrone, hereditary cerebral
wheewsetiagge wi t h anyl oi dosis (Dutch type); theP@UEM007/010219
Par ki nson-Denentia conplex. O her diseases which are
based on or associated w thpyanyloid-1ike proteins are
progressive supranucl ear palsy, multiple sclerosis;
Many ﬁe%égszgfeig%gﬁ%%séa 8§85 Sssobiafell! WP Am$10td of hﬁl?ﬁﬁ@-alike proteins and
H V-rel at/ed denentia, ALS (amyotropiC latera
are chagctesized,i in)part, byl the boildpoaf/extraseilulas defolsBivpf amloid or amyloid-like
materia{oéfsgg:cg?t bg:t Qes)ts j’lpgfpeaglfc[gggésgsggls %?e[g]?qi gai%:,;g'ggrlegs’ione 89 (t)ﬁ:er cliirs]eease. These
disease?ﬁ'i?éfl@cied HaP SRChAH fi‘ﬁilit?@ 'f%al{eug(;léﬁ@ﬁe isddéds £uh 9§TAlzheimer’s Disease
differént tissues of tHe eye, such as the visua
(AD), digatedXor donditiods tigaraaerizeddly a/lossiaf camiltivel memotyheapacity such as, for

anterior chanber and theMg;oti C herve i ncl udi rI1)g ,
examplgy amidbrepgnitive frapairmenic (MEhgLewy abedt dementiy, Down’s syndrome,

. ta- Qi bt - ; ) . . ) )
55RO i A, LSS, 42 0FL 8o D
complek eOtha! didegenavhiadh arsbased draotlassociakal et afyloid-like proteins are

particul ar age-rel ated nmacul ar degeneration; the optic -~ |
Progrespige vaIpranielegtli s Yo gnbkéiplen selgrosisy stehizfddd Jasol edipeapat Rgrkinson's
. a 0 c | Sa r 2 udi g -
dsase 1SRy OEHEIIL AL ST U0 NGRY PR, BRGNS myosi

(IBM), PeiviltiBnsei DRibeRs; dehite cardiiaaaslddosis; ieadsiepesimsrsphiidothgddiseases,
) ~contain many shared nol ecul ar constituents. To a

including gmylpid-assecigiedosular diseasenthipt pegeidifferant tigsnes afghe gy such as the
. | ocal .agti.vation of .pro-iRnfl t . .

sl {58 AORHHEI P RBE LRSSt SHAABES o S B nerve

includi®® gﬁh&fﬁi‘zﬂtth@ WROMRNIdIng aatbtabt MitaREbdtLamlyRM Gepdsitival €he vitreous,
nmodul at ors, and other inflammtory nediators. 25

including e¢tidamamyleidosese dkeereting) inflydmgrrsimay ggiled (degenssatipap and macular

B e o0 G e AV B
nerve dRliseh, optit MeurtPathy flah8 @p8ohedritiR€andihe 26318 iflciu@mmBdattibe 8y}erophy.

brain of affected individuals is conposed primrily of
A(3 fibrils. Scientific evidence denonstrates that an

ibncrease in t rqduction and accu atipn of .heta- .
Atnoul FhEREEGH ;o hePi, St BB 4DV, bRt fpposis often
containWhar§ shaRAthbleeti&Scdnstifubsts ARY 8 ki@RiTRiaht @peeed this may be attributable to

progression of AD. Loss of nerve cells in strategic

the locd) ragfivatinef pro+inflanymatory pathweysr thengby lesdinigriotthe concurrent deposition

o aci e BIHERSRIY L5 R BB PR iR lp L B HiStnoe gnd ot
inflami#®oly¥abdig@r2ny| 0i d precursor protein (APP) and two
presenilins (presenilin | and WO 2008/ 061795

PCT/ EP2007/ 010219 3 presenilin Il). Sequenti al
. cl eavage of, .t.he anyl oi d precursor. pr.otei n . .(APP), which .

Arzheife S HERE D¢ AT UBRER BB, Bl b ey B amytoia
plaquesC &h laScurMafi e o £ABNOMRE! depoinOf Prot€ifs B MSbrhigatBe mlodt fréifuent type

rel ease of a 39 to 43 am no acid A(3 peptide. The
of amytted rfauiat iiwtheobralPRd dffekedyindividuakssisscomposed primarily of AP fibrils.
Scientific evidence demonstrates that an increase in the production and accumulation of beta-
amyloid protein in plaques leads to nerve cell death, which contributes to the development and
progression of AD. Loss of nerve cells in strategic brain areas, in turn, causes reduction in the

neurotransmitters and impairment of memory. The proteins principally responsible for the

plaque build up include amyloid precursor protein (APP) and two presenilins (presenilin I and
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their propensity to aggregate in plaques. It is
especially the AL3(1-42) fragnent that has a high 5
wQewpeeshs y of buil di ng aggregates due to two RE&F/EP2007/010219

hydr ophobi ¢ am no acid residues at its G term nus.

The A(3(1-42) fragment is tBerefore believed to be

mai nly involved and responsible for the initiation of
presemﬁﬁ upyy. t Séq&lnﬁﬂlu Q1da9hgRtdfOkhe @nﬁ'ﬁblén?reb@rsbﬂ\/;ﬁotem (APP), which is

herefore, a high pathol ogicall potential. There is

constltttt}velyamﬁsai mmbdatalmhzg@em; infostcalls| by theesnzyngs Poad v secretase leads

o th %y 250 i s amd Gh O ploge LOLTRCLOD: 1. The s

their pr?ﬁéﬁlsﬁ{/‘ hy abé‘re%ﬂala ¢h %9&'&19@5 fiis e 1alfynthe TAP($-498 #YBment thﬁt has a high

di vi duaf rget recen events act|V|t|es
propensnamfsbmfdnﬁgaaggre@teqoémqotoet\m vextyﬂlyﬂgzphahnt amgiyo ractd tesidues at its C-

le t si mpl e t obl e di sease .
terminygy Eb? é@éi@) Tragmph ohelr Bribrle e b§ ¢ RRIAY Bt Igrand responsible
Ne

for the ?‘Eﬁ@g% cft‘y%{e%ﬁg g?&?ﬁté' g&g{eae oﬁ‘fi‘nlggkl% EIFEPEJ ]?JVW 1&}]@ 1 st 4 hfglﬂ%afhologlcal
potentigly Théreis tiekrefbfe a neddifte sb@mﬁ&trﬁdttglld'sahatt canctarges amrpklfffuse amyloid

tasks such as groom ng, and problens develop with
plaque i5@3lipkg,  under st andi ng, reading, or witing. Later

stage AD patients may become anxi ous or aggressive,

may wander away from hone and ultinately need total
The sylﬁpﬂ‘oﬁls A Presébit sfowlyaed dird firsdefmptomenayagnly be dhlkgﬁmfulness In

Is.to identify plaques and tangles in brain sue

this stagﬁ WAvAdNabH By forgat TaesAt ISVeNtSt MdIVitiFdi theqtames of familiar people or
r oghior 0

tings HIEAEEPG (PRS0, ER1% STotle AR B ARE R s S progrsse,

symptoﬁisiayemotbd:dsgy ﬁuﬁcreelrandrhetdsmd Serioud I&nsmgh tanRausareogleagito 3® or their
AD correctly up to 90 percent of the tine usin

family membprs|to serk medieal heim dhidsdagepapismee! AB inglhje fgaiiag how to do
simple %éié %Seti ,(?1"33%1%% %Bdt}}gﬁl%}&?lﬁ %lgﬂelért) gﬁﬁlle%)?gklﬁg alllﬁcfgrstmg, reading,
or writiélg f Eatéﬂﬂtégee&Dtﬂﬁﬁem hEd bedame aakioys ofagpuéssive] tyly wander away from
activities. Behavioral tests of nmenory, problem
home agd plsinpagely aeedtetal¢are. count i ng, and | anguage provi de
information on cognitive degeneration and nedica
tests such as tests of blood, urine, or spinal fluid,
PresentBi) dhd balyndghiesway o Ridgvbste APDietd ldehtifyr plagliesr amlt faggles in brain
30 The managenent of AD consists of nedication-based

tissue ipag aH@ﬁSXTé@tFrcS’&ﬁhd?f theindividua al herpfose, dogtornearetily makeadliagnosis
of "po%qblgh%ng' li]cgoatbika Aﬁj%ﬂl}é ﬂ% %81%51? e1s osftlllt Iaﬁ % B8 cyrrent methods,
reversing t progression) Have o tar

physici&efan ar: ﬁd)s};é ADS UEEESST U to I%dp@bm&ﬂﬁhatumeatsm esetvbtal tools to
deficit a?def ect), WO 2008/ 061795 PCT/ EP2007/ 010219 4

diagnosgr "malparh!mcmanﬁ’h)gwlarﬁ askequasiprs aboq%etbg aegns ginegal chealth, past
medlcapprogleemcse arllds th(?ril cr)r(})ftorfa arr]1§ 'Eﬂ ic elElgg the' person has carrying out daily activities.

Behavioral tests of memory, problem solving, attention, counting, and language provide
information on cognitive degeneration and medical tests such as tests of blood, urine, or spinal

fluid, and brain scans can provide some further information.

The management of AD consists of medication-based and non-medication based treatments.
Treatments aimed at changing the underlying course of the disease (delaying or reversing the

progression) have so far been largely unsuccessful. Medicines that restore the deficit (defect),
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particul ar the cholinesterase inhibitors (ChEls) such
as tacrine and rivastigm ne, have been shown to
WO pBOvE9ISYynpt ons. ChEl s i npede the enzynati c PCI/EP2007/010219

degradation of neurotransmtters thereby increasing

t he anmount of chemi cal nessgngers available to

transmt the nerve signals in 5 the brain. For sone
or malﬁ@l@i%rﬁng Nid ke %ﬁérlnibaﬁriﬂesgéﬂ%@}se obttREGRrRf ctille (fiup@RfRmitters), in

drugs tacrine ( Mrris Plains, NJ),

paruculdomqoelzolineswﬁlscmﬁhﬁbrtc)rs ('Cd)lE)Irsj su()li’)as tadrines andy rivagtigmine, have been

EXEL East nover al ant

shown iq:zmrw%ég'w hITPESE ﬂﬁu‘i Yagin @F%faﬁ?weﬂli neyfigansmitters
thereby]igcré% 631@ BriouBb L&/t gnéé&r @rs aQ/Eul?olé td"ﬂrir%gntt thBRerve signals in

Anot her™ drug, nemantine (NAMENDA(r), New York, NY),
the brainas been approved for treat ment of noderate to severe

AD. Medications are also available to address the

psychi atric mani festations of AD. Al so, sone nedicines

Oth ®

For sorf el By 4E0A0Y Ja YK SA I MR hedrhs e Coonex
Moms dRipines NN dofiematli (YRICEBE® s Toky@niP)of tiestigmkes (EXELON®, East

patients nore confortahl egand kes qglr 15 c r?
Hanoveé,awlerorf glantanig; (R MIN Yhy oN%@MSW elp prevent some
t ®
symptoﬁlis%nfl' age%r‘%}gﬁ& ﬁlqlYt@@Qtﬁfe %he‘ﬂﬁe? glrﬁég %em&rﬂ:}l‘l\g éIéIé.MENDA

ass o ts I's consisten tter t

New Ybike NW)s &as bechiaupipronedsfot aregtimegt eﬁmodatad: tot éeeera\l/’d'r)alg}iedlcatlons are
ef fect on rrent al functioning has onl b been nodest

also avaytable teraddress thersychjals mapiksfatigpipicAD; dsas seme aedigiggs may help
control %’éﬁ‘{(ﬁm Ls Etlo s?A§§Dh$1\éﬁC§|st%pﬁF§n%g§ Sa?ftgtﬁ;n 'v&éﬁh&gx‘?g, anxiety, and

I ha I on I'ver toxicrty an

depressyi. g‘héatﬂngstﬁese&?n@td}rﬁf oftess enkes phtiits Aloee bafdtable a1d makes their
associated with the accumul ati on_and deposit of
care eagigh, fosi caregivere Wfortunatelyy despite gignaldgant frgatmenp adyanges showing that

this clag‘se%ﬂy arggggyls ?g@?éﬂtg/n%n%g }}})aﬁlaag%lgéerbgpﬁle.c{&egge?{c@'\)bnues E) progress, and

the aver#igé éffact chagemel RAihthing RaPeuly beed modeg.e Mdngloftiddrugs used in AD
macul ar degenerati on AI\/D 25 M1l d cognitive
medicaiigrp ahehvant fof wrpmples ahaveeyids gifsets dbamipplude gastrointestinal

S .a subt | nmeasur abl e nmenory di sorder. A
dysmncgg’“ hver\}m&?ﬂ%é)% gg%r)il%é%ces menory probl ens greater

than normally expected with aging, but does not show
ot her synptons of denmentia, such as nggl red judgnent
Other digeayes bairara §asedoongy 2006At5d 1Ys toErcERRBON @mézimom%of amyloid-

like protein are mild cognitive impairment, Lewy body dementia (LBD), amyotrophic lateral
sclerosis (ALS), inclusion-body myositis (IBM) and macular degeneration, in particular age-

related macular degeneration (AMD).

Mild cognitive impairment (MCI) is a general term most commonly defined as a subtle but
measurable memory disorder. A person with MCI experiences memory problems greater than
normally expected with aging, but does not show other symptoms of dementia, such as

impaired judgment or reasoning.
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Lewy body denentia (LBD) is a neurodegenerative
di sorder that can occur in persons older than 65
wQ@ eas®610ds age, which typically causes synpt onsPOIf/EP2007/010219
cognitive (thinking) inpairnent and abnorna
behavi oral changes. Synptons can include cognitive
i mpai rrent, neurol ogi cal signs, sleep disorder, and
Lewy tRUd{ QRA#hEa (BBDY€ a HedgdticbénegativEndibsrdenthat sar b@cur in persons older
presenting feature of LBD in 5 npbst cases. Patients
than 65hgars ofeagar whigh tﬂpc@llyd@slsw syowiengs pbpogmitive (thinking) impairment and

ressiv tuation.in cognitive
sbnom Bl (HeF 5741 Fafactr o AR e el B e GE e bk Gjoeical signs,
sleep dl%xtd@f‘tah@ Qu@ﬂ&nl@ﬂaﬁﬁkn€§§mt1@ ﬁﬁbélhﬂ&)t'lﬁﬂ@p&é'é@ﬂt‘ing'\ﬁﬂture of LBD in
l'uctuations of thinking may vary over ninutes, hours,
most canes Batyeits haveAmscurmenp kpisodest ef abnfusioar sl src(gm_SS)velysworsen The

characteri.zed degeperati on per..and | ower
uctuafgd i S EHFiYE SURLY ARCOTIGH peeteediatBhehigi: dsghes o Aygjtion and
alertne%.eCQ rﬁﬁ@@‘méé NreerdPand RHAGBRNGF RirkSng FRS tvaRPHVER Hhi¥us, hours, or
ron ot enporal denentia (FID), and nmany of these cases
days. have ubiquitin- positive, tau-negative inclusions in
neurons of the dentate gyrus and superficial |ayers of
the frontal and tenporal Iobes: 15 Inclusion-body
Amyotﬂgéﬂi%'létb&l gél%ls'(ﬁL@) Bl c el 'bg %@% féﬁldf ﬁgé&%‘ﬂ 1bWer motor
peopl e over age I'n nuscl ers | op
neurond. fi bmmt[l&)pnt&nﬂ; bﬁgentlat@r ajihasip Irqayﬂm:tpresent/\MIcﬂi}D)hEhe dementia is

brain is are nd patie retain their ful
most cqmeMYe%tfron%xﬁngwy a%@emtmeﬁt TRl o ay i i £45 haye ubiquitin-
u
posiin T AL LR PG PR RSy DERSSATRORLA ers of
ﬁDnmJ@kD@ﬁ@B&ﬂ%ﬂwEUSC|e dlsease of ol der people, in which
anyloid-13 is also increased. Macul ar degeneration is
a common eye di sease that causes deterioration of the

Inclusﬂﬁagé&lyalpﬁmﬁ hBl\/lI ?g?ﬁﬁﬂ'{%g d Eeag% %t@lﬁag foglﬁ%rg&)%}ﬁe ()(Ig&eage 50, in

ISS

which inugﬂé fiberssddvelop 1n¢]@hin$atﬁ)ﬁmthb@ilmlto &trgpl@—sbhlolrt tvlich the brain is
brain). Sharp, clear stral ht ahead' vision.is
spared gpé qabiertdl TBipI Mcin 6ulhdutglieet. %m?a@@ymStlnéo Iitgck i dhe production of

amylou{-ﬁsbw()]&i%t \kz&etéfg&dj&)\’[%l 1?19 Qb 18%1d? Hc? Eeﬁlsg{fg)agéﬂfg B8R this most

ort VI SI on. ge re neration

commoh/Mokressivamisg10 diseadesod ofder pesplal in wtmsxaammam-ﬁ fisalédcreased.
United States and for people over age 65 it is the

| eadi ng cause of | egal blindness anong Caucasi ans.

Maculaﬁggée%)é%ig@gﬁ% é &%E%Bm %}L d&@ed@?ﬁ{alt %%ﬁ%s ﬂgﬁ%fllé%ﬁég g(f) gilegx%[écula, which
is the cttdl ateatoftiee@iias ehé\pbbastkinatsseditah@bidkadf the sye WhRert dight-sensitive

vision | oss. The government estimates that by 2020
cells sepﬂefrl%lab\pugnalaéo sheobrain)] PhaiPpelspt striaighh aherdy wisioads Akesessed by the

macus! T8, L6 P L PSR ML B vt o
distorteHr QRIdIE NAg@telitbd Smabuladidegereedtibnt (AMD) is a major cause of visual
impairment in the United States and for people over age 65 it is the leading cause of legal
blindness among Caucasians. Approximately 1.8 million Americans age 40 and older have
advanced AMD, and another 7.3 million people with intermediate AMD are at substantial risk
for vision loss. The government estimates that by 2020 there will be 2.9 million people with
advanced AMD. Victims of AMD are often surprised and frustrated to find out how little is

known about the causes and treatment of this blinding condition.
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WD 2008/ 061795 PCT/ EP2007/ 010219 6 There are two
fornms of macul ar degeneration: dry nacul ar
walegener’ai i on and wet nacul ar  degenerati on. TPET/@P2007/010219
form in which the cells of the macula slowy begin to
break down, is diagnosed i@ 85 percent of macul ar
degenerati on cases. Both eyes are usually affected by
dry 5 AMVD, although one eye can | ose vision while the
ot her eye remai ns unaffected. Drusen, which are
There are|tivowfomap o¥i maculprd éegmﬁ@tlpm Aryamagylar @é&%mrat@arwl wet macular

of .dry AND. Th | sk;,0f deveI [ y
seceneBR SRRt P PSS S0 b s P O EBAERSH bl
diagnosdd 48 89 petdenf 8ARRASulat Hegeﬁeﬁﬁ§§ ichdes. Both &liey afwﬁwany affected by dry

advance and cause |oss of vision without turning into

AMD, althougle bné oymamflosmes@mdaipethe letwe epe remaing gnagfestgd. Drusen, which

e for, early-sta AND 't sudden
are YelBRGAGEO T it GEh A St o rRE STHEb SR R A LGP, The risk of
develoﬁ?r?# YdRmeaH akys AMID é|r5w&eAﬁ'ﬁﬂtm&Easte§‘ Qs GRS BambEESH k8 offthe drusen
per cent of the Dblindness, I's considered

1ncreasesd‘]/cal peskitADor diyehD & advapee iu;d cﬁrusc ihase rofrevaiien witbpuigmmning into

the wet?ffsrrrmr?%fth? Hisbispalaneeral s Ao BV HB foh Saow st oy ¢yip suddeny

h ggih to have abnormal bl ood vessels grow ng
¢ angegﬁﬂl nd the macul a. These vessels are very fragile and
mrll | eak fluid and bl ood (hence ' macul ar

The wet]— genﬁ hqqggﬁg %qlgi% 51 o? Iﬁ%@rcgﬁq e%:%s[ets Ic}gﬂg’écig |98 ‘percent of the
bhndne§4 'agﬁtlg 3609;13'&583 %ﬁ%&'e@ rAMB‘ @P&%% &o &frlyvizalsin‘i’&rﬂeﬁlate2 Qage of wet

I cul ar becone urred and this region
AMD). QW a\/ﬁMIhrngWampfebE&ied iby ethes drypfong rof slsedisealla. Astheplry fism worsens,

may be noticed if on one ff o t
some pggule begip 49 YRre rlméea%lyogas%sﬁ éramaaﬂ ‘gfﬁlgnefﬁ@ﬁ fPagila. These vessels
are very, frg% %;afdg?\?glnﬁglg ﬂgftf:ﬁd El?ﬁé\l/ eég% Q&éé? atlag aﬁ%gﬂé@?ﬁt}iﬁnﬁl causing rapid
damagevib Shdnaadali ty t est and 25 a viewing of the back of

the eye using a procedure cal |l ed fundoscopy to hel p

di agnose AND and - if wet AMD is suspected -

The d AR%Q reaches t lggd@ance stad%ﬁwhﬁﬁggigggmﬁghgE%?gﬁgfmemln

particular sy nigent bécompridtresd and thioregiomsgrowsidargereas, the disspsecprbgresses. No
hi gh dose fornmul a of anti oxidan %s and zinc may de ay
Symptogs r@%‘%ﬁ?thcﬁﬂé PRE NS e ApeTested inpy o ML stgishy lipggmay appear
(pegapt ani b sodi um
wavy %Jgec ngrsrs%hq?%scgy%%{g%ﬁé? coagul ati on and phot odynani c
therapy can control the abnormal bl ood vessel growth

d _ bl eedi th I whi ch hel pf ul
Dlagnogg 6p p@c&ﬁbd&%@[@'gﬁg@ ?ymr% lgﬁgmwlracdl\l,a{téq @fe? a@@% VIS(I)JErll asc’:?nty test, and

a v1ew1ﬁg Q)§ OO R DE Pﬁgl' ;ep 8&&7 (H'Qc%gigre called fundoscopy to help diagnose AMD,

and — if wet AMD is suspected — fluorescein angiography may also be performed. If dry AMD
reaches the advanced stages, there is no current treatment to prevent vision loss. However, a
specific high dose formula of antioxidants and zinc may delay or prevent intermediate AMD
from progressing to the advanced stage. Macugen® (pegaptanib sodium injection), laser
photocoagulation and photodynamic therapy can control the abnormal blood vessel growth and

bleeding in the macula, which is helpful for some people who have wet AMD; however, vision
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7 that is already lost will not be restored by these
techniques. If vision is already |ost, |ow vision
W@r@s/oewdst that can hel p i nprove the quality PET/EP$087/010219
One of the earliest signs of age-rel ated macul ar
degeneration (AMD) is the agcunul ation of 5
extracel lul ar deposits known as drusen between the
that is Qéﬁ% 1dsB Wil BoObe tBRréEDY thke RLEBKIBMsCH visiBh i @kdadiNlost, low vision
(RPE) and Bruch's nenbrane (BM. Recent studies
aids exisbthduendelhynprovethespakty odllife. have confirned that
drusen contains anyloid beta. (Experinental Eye
Research 78 (2004) 243- 256). 10 Prions cause
One of 16 %%%&eﬁgr{sa&f Y- ﬁlé@@ﬁﬁ@mﬁp es% Srabibh qm\@m i ﬁi&%@umulatlon of
bovi ne spongi form encephal opathy in cattle and
extracemllar,lkizlbcslltdtlmbmbs drssendetweenhtheabesal Emsina mifythk rrctmal pigmented

epthet eSSk BB oy B SR Ppl G B Blaesson et al.
have cogﬁgrnpgae/ gﬁf BRRed E@tﬁlgg _ﬁ%ﬁrs{%%gd(i:‘E)ié’tg.ﬂ(slé’iﬁ&%&'eﬁtaﬁEy@RefefaPcﬁWS @004) 243-

rom t lular” protein
256). PrPC by a posttranslational process during which PrPC
undergoes a profound 15 conformational change. The
scrapie protein PrPSc has a critical role in neuronal
. r u [ u 0
Prions ;&%ﬁ%ﬁ %eﬁltsotdg%bé@{h?lggsfﬂts?%ﬁg as}%? sgl%Y)Fel ‘?%EH%E% '?)ggfng §pongiform
encephﬂebdthlj' ar catdofnt Creudzfeldt-ddoeb I’d)seaseFinFPﬁmans nTlmCdmlyJ lkﬁo‘ﬁm fcomponent

crapi e isoformof protein) - rote| n PrP27-30. 20
of the psmqlp i thescaaie 1soforEyehhe ptﬁs@af%r §sfzﬁh’@0ng@r@@§ SR nthere is no

z S u
ewdenc%eth% %k b Ltéryédislf gfe%?-a %(C:l hein erscég%vtf r oﬁe&ﬁl( %s‘}‘fn %ngetzcglous’ cellular
proteinf BfAC i8] ai psarmistationalmpiocess alusipg ewhiths ReRD anttrgeat s, profound
encephal opathy in m nk and bovi ne spongiform
Confoméﬁ@élﬂ}r@a@%t hy in cattle. 25 The cellular non-toxic
protein (PrPC) is a sialoglycoprotein of nolecular
wei ght 33000 to 35000 that is expressed predom nantly

The sciapienptoieiASPrPRO Habea diifiedsete ifentironslddedeavatioi’rand ding disease
converted into an altered form ( PrPS% which is
development jungergaeran teree stage itrassition mafolews | [5G Ge(neymal ¢ellular isoform of

protemj:ae k’?ﬂé Y ?r}.flécetlsoluyf CFsc}a &S?ﬁ)%%? %t&ﬁis pg(ﬁ]eig?rﬁgg-m.

ccunu nervaus:'s
af fected ani mal s and |nd|V|duaIs and its
prot ease-resi stant core ag re ates extracellularly. WO
Such azaggdeef zventPogyuErdoong opgment of Creutzfeldt-Jacob disease (CJD),

Kuru, Gerstmann-Straussler-Scheinker Syndrome (GSS), fatal familial insomnia in man,
scrapie in sheep and goats, encephalopathy in mink and bovine spongiform encephalopathy in

cattle.

The cellular non-toxic protein (PrPC) is a sialoglycoprotein of molecular weight 33000 to
35000 that is expressed predominantly in neurons. In the diseases mentioned above, PrPC is
converted into an altered form (PrPSc), which is distinguishable from its normal homologue by
its relative resistance to protease digestion. PrPSc accumulates in the central nervous system of

affected animals and individuals and its protease-resistant core aggregates extracellularly.
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Anyl oidosis is not a single disease entity but rather
a diverse group of progressive di sease processes
w@b@sact7es i zed by extracel lular tissue deposi tBRCDEP207/010219
waxy, starch-like protein called anyloid, which
accumul ates in one or nore g@rgans or body systens. As
the anyl oi d deposits build up, they begin to
Amy101'd8§1§ i§ @b€aWirt Ht&%aJéOéﬂm} blut! Rthérof diferden@ro@p gﬂtrpr@gressive disease
body system There 5 are at |east 15 different Hﬁ
processes$ chmyd:tenzmbbys extFicellokr dissdeodenosias of jr wape; ystarch like protein called
dosi s without known antece eco
amyloid Wpich ERIEIHGS 1o 0is:oF BORROGRHDY ONETEGH. Ag g amyloid deposits
build uP,etrh€§i Ik EMO iREMLRI WA iR oGP BeRk¥n Wﬁ@bfﬁ@ﬁ'o’i Ho8§ Yystem. There
n peoplre who have a chronic infection or 1nflammatory
are at letiss Edifferent Gypes ohamgloiddses Thé omj @, fomndare peimazy amy101d051s without

infection called famn dlterranean fever
knowniqweéeéqn&ngecozl%wdﬂ%ioﬂs gﬁow& RinG; fher Pwﬂlfe% and hereditary
ammation of the small intestine (granulonatous
anwknd§%§tls) Hodgki n' s di sease, and | eprosy. d aucona is
a group of diseases of the optic nerve involving | oss
retinal, ganglion cells 15

(RGCs) in a ) .
Secondéﬁaﬂ%é?’é‘ﬁ’?@ OFQUTH Ht PP Who §ats %CW@WdB%ﬁHW oggndlgappatory disease,
such a§ t%lb&‘fcﬁlggls,u? Bgct%zh 1ﬁfe@ﬁéﬁ§ Bzéllegci‘régls @t%g%afegg{s?ﬁtﬁﬁ thfections
(osteon@ye[lﬁbbL ahbwhatoldf agdfjtiequ ﬁlﬂaﬂ[mattcﬁl of ethél ageall Ahtk:ktmeg ligranulomatous
rai sed intraocul ar pressure is a significant risk
ileitis), fHpdgkin'sidiseagro ¢Bd IPIeRy- gl aucoma, no 20 threshol d of
i ntraocul ar pressure can be defined which would be
determinative for causing glauconma. The damage may
Glauco@lasi@ ebgro@@lxﬁediséweﬁoﬂEhdﬁblﬁtﬁﬂnémeﬁh%lh(ﬁgtlbﬁs of teﬁinabgﬁlilghon cells
nerve bers, a weakness in the structure of th
(RGCshint gechagasteristic @amlamfeﬁptiwn newepaihy| Glausdme Ha Oﬁféﬁv but not always,

accompﬁjeneﬁ,é)lxe ﬁltlgc eas%%?o PFe%%ury %]{11‘8?“:9&3 b%lae}lé 8¢ ﬁlgﬁg%ﬁ to? the 01rgulat10n

IC nerve a resu

of aquebhs akts tiahddbe. Ioss whi ch can progress to blindness.
30 RGCs are the nerve cells that transmt vi sual

signals fromthe eye to the braln Caspase-3 and

enz 0] t €
R TR T
threshoRG6S intfRSHRS Preksire CANESe dofAl d’hkhe@bh!ilﬁcﬁe péteinginAtive for causing
(APP) to produce neurotoxic WO 2008/ 061795

glaucorPCT/ EP2007/ 010219 9 fragnents, including Anyloid O.
Wt hout the protective effect of APP, Anyloid R
accurmul ation in the retinal ganglion cell |ayer

The den@gE! hay ialsot Be cB8RHNbPY BB ANELPply &Y 8hé iVIthE op8S Sierve fibers, a
weakness in the structure of the nerve, and/or a problem in the health of the nerve fibers

themselves.

Untreated glaucoma leads to permanent damage of the optic nerve and resultant visual field

loss, which can progress to blindness.

RGCs are the nerve cells that transmit visual signals from the eye to the brain. Caspase-3 and
Caspase-8, two major enzymes in the apoptotic process, are activated in the process leading to

apoptosis of RGCs. Caspase-3 cleaves amyloid precursor protein (APP) to produce neurotoxic
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of vision. 5 The different types of glaucomas are
classified as open-angle glauconas, if the condition

WO 2008060701 c, or cl osed-angl e gl aucomas, if acRCBEP2007/010219
gl aucoma occurs suddenly. d aucoma usually affects
both eyes, but the di sease gan progress nore rapidly
in one eye than in the other. Chronic open-angle

ﬁagme&k,aqﬁ&ﬁdingc%@@idm SOWKIHOWN BE ProtdBavY 6ffest 8NUABP, Amyloid P
gl'aucoma (POAG , 0O is the nost conmon

type of ]
accumujdtmndo thee re@oi@anglionesdiddydryresvlts i theajsath QiI/ Rfgkaged irreversible loss
¢ .. the trabecular neshwork, which decreases the drainage
OL VISIOBf t he aqueous outflow into the Schlemmis canal and
rai ses the intraocular pressure (10P). POAG usually
affects both eyes and is strongly associated with age
The differentatypessof plaecdraas drg diassifisdyas dpes-ahglegglewmynasn ifr thaswesdition is
.in elderly people as .the eye drai nage nechani sm. nma
chronice 05 AN AP 8 CORRECE g Hethuls TSR C o e o Giyogma usually
i fsc ReRRR BESrbdd SHPSRAIS iRDACESEab ¥y the other.
aﬁédg%ﬁ?éﬂ%égggghﬁgﬁgee g#é%%%ﬁa‘#é ﬁ%t§éccon%%nied byeoa§§
synptons until the loss is felt on the central visua

.area. Acute Angle Claosure G aucoma. (AACG or
Chroni¢ppaieanelhglreceiiaticOnt)i dsakpasmes pamgry e anglselgicoma (POAG),
. | au ' b u ' I .

s the FREV SR 58 S AL LONS LT85 s plogtgee i e
trabecule viesskwprki, Whidhoddckdasssaths idedigageaf shofiquebas omflowTine the Schlemm's
sudden pressure increase i-S _caus t he cl| osi ng of

d b

canal apdygaiges thesintrageuagiressare 9P ) &%@ettsﬂaﬁ/m@ff%t%whg@es and is strongly
) ' i vi.dual ' )

oIR8 ahd V100 it 3 10l S 0RLE gy eope o

the eyel@tbhdoy WEEHANEM HEEYOgradadilly bedumie tchupged skitledghies The increase in
) bot h eyes. Agg, cataract and_ pseudoexfoliation are .
intraocylprspressusiin supiests asfested b chipaic epea-aagleatlaucoat nnptaccompanied by

I f . I [ i f
any syt SRR A% 1 8 n SRS (PR SRR 1 oy b O

associ ated with severe eye pain and headache,

i nflanmed eye, nausea, vomting, and blurry_ vision.
Acute Angle §lesurchidicamg (MAGEhPs e sdaneimalaneomy i arelgtvely rare type of

' i f I I I .
oo RSN 5 SR ) 5oL BB 2453550 1 i, ncin

to severf p&h ah@SREvdrEibRAbKWE visitd..blHe siddert prisbure @ndrease €6l Ghiised by the
medi cations for IOP control, as well as patients with

closingrdils: Silteripg angle anfl dllockaey of Hheadrevirae whannglsadndiyidyals with narrow

evel gp. narr ow .n f the,angl.e. WO .2008/ 0617
angles B8 ERDBOAFOTOSTS 1010 NSRRI PRSI o Tl Mo n ARG Qually occurs
monoc@hdy HH0 W ridSediQWin BohI 9Bs. H gl eRRRc( AntiPseudSexfoliation are also risk

characterized by progressive optic nerve damage and |
factors kinss thef apeasspdiated withi enlaygersentiaf ghe leps antherowding qrrarrowing of the

s, § S5L5p RS 5T, UEHRI i B, BRCHAR st

inflamed eye, nausea, vomiting, and blurry vision.

Mixed or Combined Mechanism Glaucoma is a mixture or combination of open and closed
angle glaucoma. It affects patients with acute ACG whose angle opens after laser iridotomy,
but who continue to require medications for IOP control, as well as patients with POAG or

pseudoexfoliative glaucoma who gradually develop narrowing of the angle.



10

15

20

25

30

5 Congenital (infantile) glaucoma is a relatively
rare, inherited type of open-angle gl aucona.
wo epwehéi7ed ent devel opnment of the drai nage ar eaPCBEPI0DF010219
in increased pressure in the eye that can lead to the
| oss of vision fromoptic ngrve damage and to an
enl arged eye. Early diagnosis and treatnent are
Normaltehdio® glautem#p (936N, “uisovkrfoviad 10w tBhaitd Sladdsing (1.T@Y, @ characterized
affected by the di sease. 10 Secondary gl aucoma nmay
by progressiMet opfticomaryg dapageaand lqsapﬁpenphdrdrmapn similar torbag seep in other
S abet es
types ofplapefius howele it aasbleE Brostie i R0 Fitlap S ¥ahhelpy normal
gl aucoma may al so be associated with retina
detachnment or retinal vein occlusion or blockage.
Congeriial (ipfentile) glhanooens a srelatiwlacrarer indedtddy typh eof deteaeingienglaucoma.
of granul es of ment fromthe irjs. 15 The granyl es
mmsufficgens & Vg prreeages B Siias Arnisults Perrineo PRl & e Se that can
lead to ltlf'eal@kQSf ‘519103'%52% h@xtv%zl‘ﬁﬁfé @ﬁnd {U 55 &t15ge @B 488 Wagnosis and
to the optic nerv Exf ol i at 'aucona
treatmeqpare eeitiealfto preative w)swrslmhﬁinmﬂrdhzlérénbtffedtep bgithesdiséase.
flaky material on the anterior capsule and in the
angl e of the eye. Accumul ation of the flaky materi al
Second o 8 Scdnte Bl]agoregﬁlf“ GnSdRidrth . fn@ fo'ﬂeineﬁﬁ@ iris of the eye
sure. gnosi s o glaucona y be e usi
(iritis), V(hﬁbemss chmsdcs, o eSO Nt styroitist ar memad-shkueppblesmdr\eduals Secondary
the eye by neasurjn the one or firmess of its
glaucor%ma&ebo beascted y%héetma fefadmeant peretingl Ve a?qham%or blockage.
for this test, the nbst conmmon being the appl anation
t ononet er. Pachynetry 25 determ nes the thickness of
Pigmentdtg gtnicoa isbhazicterizedtbyr the derebmestsofl gramaecof Iﬁigment from the iris.
pressure.  Goni oscopy all ows exam nation of th
The grqnp}ets @ppqegblgﬁ@g@ of the %qamag%@ésteé@ ©h thef eyleh]Eea@ylg to elevated intraocular
I Hdeternmine if abnornal bl ood
pmsmu%%%%g%ﬁ%%éoﬂ%ﬂﬂhﬁ |ng t he drai nage of the aqueous
fluid out of the eye. Qphthal noscopy all ows
_exam nation of the optic nerve and can detect nerve
Exfoliatiyg, g]aupqg;@ (psgpdﬁex&ha@ﬁah @ecgharqqtepﬁgd @mdiegosdqs o flaky material on the
anteriot @a%%@l éio %%%ien@ ’(c]h%]c r?; hIA%c rﬁ'l[lféﬁgﬁl of’ theMi‘faﬁy n?eger'imyblocks the
y I'ncFease £t A6CU ressur e of "axona

dramage&mrﬁuhd rdreRitBS &RMPtedstreal S0 useful in assessing
damage to the nerve from poor blood flow or increased

|ntraocular pressure Visual Field testing maps the
ective tect. si

Diagnofjs 8F Blzfikonth sl e it ieveTints e, TonBtny BiiE 5 8 Pressure in

the eyedﬂﬁﬁx%sﬁlﬁhé e epkic ARKNRs offitsSsiurfack €BERGANMYPEs BY tonometers are
specific patterns of visual field |oss. Ccular

avallabl@o ﬁQafr tne éestoﬁb@rmﬂﬁycoramom bheseg ithe mhmtrl@ doncnmtv@ Pachymetry

s _carried out | ooki n
determipky ah,BERBFSC RE bt P or VO by BFaqiis SetpCigr pressure.
GoniosEdpyUHRIR)exntnatiofl iof HRS Bdrirl angle dridAthinadd #88 BT &%1e98. Gonioscopy
t hr ough damaged axonal tissue.
can also determine if abnormal blood vessels may be blocking the drainage of the aqueous fluid
out of the eye. Ophthalmoscopy allows examination of the optic nerve and can detect nerve
fiber layer drop or changes in the optic disc, or indentation (cupping) of this structure, which
may be caused by increased intraocular pressure or axonal drop out. Gonioscopy is also useful

in assessing damage to the nerve from poor blood flow or increased intraocular pressure. Visual

Field testing maps the field of vision, subjectively, which may detect signs of glaucomatous
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5 Optic nerve drusen are gl obul ar concretions of

protein and calciumsalts which are felt to represent
waemseti7ohs t hrough congenitally altered vascuP@r/EP2007/010219

structures affecting the axonal nerve fiber |ayer.

These accunul ati ons occur ijn the peripapillary nerve

fiber layer and are felt to damage the nerve fiber

damagelt tﬁytﬁé oﬁii% Refve ATRBGE kapriénfe@ By Pe&iie baférns dEtivisal ﬁé’lﬁl loss. Ocular

roug i sruptions of 10 thé vascular supply to the

coherence taraodrapler, ah apctiva megswis afihérye fibenlagendpss, i arrdd eyt by looking
he first decade of_life in affected indivi.dual. C e s
at the thtgess sk e ROT PEEEIPET I IHEEEG Batcate) if Stfreats! in light
transmiS¥iéh fH¥éu h(ﬁﬂﬁrgg@)(x&ﬁﬂjﬁgsu@ I'd | oss of peripheral vision
over naﬁ§ years. Optic neuropathy is a disease
characterized by danage to the optic nerve caused by
.15 denyel i natjon, blockage of bl ood suppl.y, )
Optic ngtier ffusehare af@E}lLar éﬁe?rs@nsefg PESIRSandpeAigiBm splis; which are felt to
represer?%f:%tal ﬁi{hg&%a E&%%ﬁ&éaﬁl?uaglggéﬂmai@ﬁgﬁﬂ sglg%{}g% %ﬁciuﬁg %he axonal nerve
fiber lapérodiese scotimudations|dccpl i sl peripabitlanBheek afiier dhyer md are felt to
bl ood s%pplr, known as _ischem c optic neuropathy, can .
damage; the getvg fehenlayensithey diestit Posprapressinn er indirgetlythrqugh disruptions of
o i . . . | _
the vasQi AEbS 10 thE neBTNEPHECE PEHCS SEUNPRELRE SR Ay i et decade
of life iblaffe6ted Gndividaslyr Eheydoctheh@st affich intBugh o tar asdyalso affect one eye,
Arteritic ischenmic optic neuropathy usually occurs in
and may Fase npkblepeof RArIPHGiah YiS|ORfIVERPERY BPAISf the arteri es
(arteritis), particularly the tenporal artery
(tenporal arteritis). Loss of vision may be rapid or
Optic HRYEHEY % afl uddaye Qhefackrized byddymagandot e opiddrageve RYused by
be to one or both eyes. In people wth optic . o
demyelinatipm pllpekage afsklgod pupRlyo suirisiondl deficieneias, oF texny Demyelinating

. nutriti.onal defi.ci enc ot h .eyes ar ua| | .
optic. AHikdpalrify Toes” Rpby PG, PSRy OHES  PORAMT Ot oy ap nderlying
demyeling6RE PréceSPblich A BRFIE Nitlceadds IBIBBIERe SHOME 186U Supply, known as

i nprovenment over time. Non-arteritic ischemic optic

ischemig enptio prgtitppathy, egnelgnd do Byath ondysfuneting off epdig nepyeeailsr Mon-arteritic

. di abetes a cholesterol. levels. Arterid.i.c.ischemc, ..

ischemi g8 ERroPR LRy S<ErBan bl 2o PT Rib Ry fthfae high blood

pressur&, Adibb&&ShRS Aihefostlerdaise atriticOséhegic \Hgﬁb Qféufd&baﬂgeusually occurs in
second eye. 30 WD 2008/ 061795 PCT/ EP2007/ 01021 12

older p@pl¢ éollvaxing inflanirsaticys ot thetasigries (drtenitis)y perticylaplyrthe temporal artery
Vi sion. s in _one or hoth .eyes, and may, b ca d

(temporai gri}%r?tés% 0§ &, éﬁl?rhwﬁ’ﬁ I‘BPI F:Oé ggv qgg gr%l&s@%fyer:? ‘%aY Egys and the

damage REESE t®Bne BRBEINGlel.OR: peoPRNWNY bpii® nei¥pithy csused by exposure to a
multiple sclerosis and intraocul ar inflammation

toxin o1 tovagiutiiggnal Bgfeciennyebethteyes are usually affected.

About 40% of people with non-arteritic ischemic optic neuropathy experience spontaneous
improvement over time. Non-arteritic ischemic optic neuropathy is treated by controlling blood
pressure, diabetes and cholesterol levels. Arteritic ischemic optic neuropathy is treated with

high doses of corticosteroids to prevent loss of vision in the second eye.
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may be painful and vision nmay deteriorate with repeat
epi sodes. Diagnosis involves 5 exam nation of the
w0 e@8n610ns of the pupils and determ ni ng whet heCT/EPI®07/010219
optic disk is swollen. Magnetic resonance inmaging
(MRI) may show evidence of ppultiple sclerosis or,
rarely, a tunor pressing on the optic nerve, in which
Optic e@ffs ¥ 8ds0FialcdRNRlY 88ild BE SeveRe visiviDlosP £ 8AEIOE bbth eyes and may be
relieved. Mst cases of optic neuritis inprove over a
caused f lyw aroystamion dehyetinatingatpregess  (s¢e sbake)c agedd | infection, vaccination,

. treatnent wi.th intravenous corticosieroids ..b
meningis, 86y MUBPK IranArd rurapuian SRl iy (FEsF fyg movement
may bé n][)afiﬂﬁl CAnS b NGay elSerdirafeh Qi @efat | dpidodes. e DIAYGR]- involves
Cataracts typically cause progressive vision | oss and
examinatioh cfitheaehitionsvésise phpilsednd detdrmaming dvhether thdeptic disk is swollen.
Mor gagni an Cat a t ataract corte roogr essi vel

) I , the c
Magnetj SS@PES TEAB H(VIRY TRY RAP LAY IEence o mepl SElR GO IRERPIScat, gl a tumor

pressing o ef‘ﬁeeol?tw + T84 WicH dast Qﬁi(%]rﬁﬁ%)rﬁ@&%ﬁkg tHeiahiok §§es§’tﬁg is relieved.
eaks. eft untreated, the 15 cataract nay al so
Most cases S gitiaCcraaueitip Hinproyeaoesyna fevCan @artlac tvsthowty trésment. In some cases,
congenital in nature or, caused by genetic factors,
treatmeg;j\ygh GRFAVERRUS QOBHRPSIEERIAs may r’ﬁ\?F%ﬂs%?try-ex posure, exposure
to radiation, diabetes, eye injury or physical
trauma. Extra-capsular (ECCE) surgery is the nost
A cataatff BCdri vpadityethbndeneléps inr thatcrgasliinadéns ofthieheyesarr meity envelope.
20 the lens is remgved, . but the majority of the |l ens
Cataracsafypisably icausearogienti ue Visigpnlashand may cpeset pliwiness if Isfhpptreated. In
i NGLS] t ' ] J ' . .
e Mol 23 18 fS: Py o RRAET e SR Sl Ykt e i

and mag bR G0&rk SnflgmMmatien etth dony cdpsily dptures saticalte df lefttuntreated, the
Type | Famlial Anyloidotic Polyneuropathy (FAP). and
cataractc gy %0 FRuse cPhagorapmmbicBlaueasni. (rtaragts) mye $§ goggenital in nature or
erat oconj unctivitj 5181C I- 14l 0 lJ L -
casca FEATRUR VLT 62 6 SRR BROERLE) i,

deangggggm@{nphyyaﬂtkmﬁAP is associated with nutations in
transthyretin (TTR), a tetraneric plasma protein

(preal bum n) synthesized in the liver, the retina

i i\t hel iu nd th '

exua- Gy 3R CP) R R BOEIRE BT el o o the suren.

the len® @ XARNEE Eouit Thd ndjdHt@ Af ek Fnk wepsleeisobft iatpl. Phacoemulsification, a
fibril, leading to hereditary anyl oi dosis. The nost

small ifoisiepuen thersidesefithe cornea TRYypicalp 9sed tadreak upHhe fens before extraction.
nmet hi oni ne repl aces valine at position 30 in
transthyretin. WO 2008/ 061795 PCT/ EP2007/010219 13

Ocular BRRoidYsiEAR 4 heRARDS Ais6flileMabibclatdd with T9pHgaFamilial Amyloidotic
dystrophy (LCD). Lattice corneal dystrophy is an

Polyneunahashy (1AP) gnd ¢haragterized by rndsiabeenwnctival yassgls, keratoconjunctivitis
e, P B 55 58 Rt e SSRRn A s glovcom.
Type 1 TN Rhss8dihRABwvitH-GRtAtkRS ih tfaBstheletil@TWR), a tetrameric plasma protein
(prealbumin) synthesized in the liver, the retinal pigment epithelium2 and thechoroid plexus of
the brain. Different mutations cause transthyretin to polymerize into a pleated structure of
amyloid fibril, leading to hereditary amyloidosis. The most frequent mutation is TTR-met303,

in which methionine replaces valine at position 30 in transthyretin.
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Dimer) is an autosonmal dominant, bilaterally
symmetrical corneal disorder characterized by 5 the
woe@seeices of numerous translucent fine |atticePCT/AR207/010219

with white dots and faint haze in the superficial and
m ddl e [ ayers of the centraly stroma. The synptons
start during the first or second decades of life,

Type ¢ AT %sSodidted "\ﬁﬁlsl'a&ﬁ:e|c%§§apﬁstﬂo§h%@LCN§’SEat9&t tshtat d Cgstrophy is
requi re a corneal transpl ant years of age.

an mhenyqnb primary, @sisly |bda‘echlvuomea!symykndccsmnlydrmtdwdsby the presence of

and.is characteriz
refractﬂ,srle%ﬁg So ittt dRUPCoPER" ip HEsCqTRCE NG Rk (Biper-Haab-
r
Dlmmeﬁ)a %?1 E{l‘l@@ﬁ ﬁ?&i dﬁﬁ('if%{myblg'te??lﬁn Qf?fcala%g'ﬁ%l gfgsglﬂ&%edgaractenzed by
the presende io$ naher@astteansieentbiynd fatiqer kissneh efhitehdatk ahdilfztm‘chaze in the
l.ines that extend fr omllrrbus to__linmbus. LCD t
superficaal; andc addie deyers 6§ ﬂba/ CeHEr SHemu @F.%ﬁp&m%lﬁgﬁﬁoﬁwng the first or
second ‘21%93[%%5 ? Jaglgln?;are B@Feg%gg ééri] & 1355 nﬁﬁs@%aﬁén %%ﬁlrg a corneal

transpldny B¢ 4D|y|ears/bf digtfECB thpoOMik GBOEM’@G wilth sjzmmuwl)%xdbstie (Meretoja's
presence of corneal erosions, the occurrence in

syndromg); ansks isaphipradierizedt s Bieapressior rfrihicknlatiice tlinse dn Jhe tl@aws central
cornea anMErgm@W&gms S&S%fﬁé)crtecf Lfﬁtilolgg rréé lif% f ng {{(Bg gllfg?gp IHnddle-age:

I'c di sorder w

people lahd/@s Bhdradicrized sl thie ticpbe a5 sldek dteek WhéthdAEXtehd from limbus to
enital anomalies. The disorder, which is caused
limbus. Hs,Clg fepepiled d elaragterizedchy the aeewmHeptiosnel amylojdsdeposits in the stroma

and the%srgs%ﬁ(léea% rrthi)vgﬁ% Q)g 2 ygmﬁ rBHEw g g ﬂé& and bgeveqn LCP type 111

i n-any and

A diffefd &b&I DED @pallﬁe@&auskéyoﬂnhacgreseag@ of Eb'fnteﬁ\leérﬁﬁbﬁs tﬁara,ycurrence in

peopl e affected by DS suffer from cataracts beglnnlng
whites and th pntgberoel demtinand aghesitdrice patterom congeni tal gl aucona.

Since the gene for anyloid precursor protein, which

" is cleaved to formanyloid beta, is |ocated on the
Down's! %ﬁr@ﬁmﬁg) orClRis O DANE tHelmiobt dHAMMES geifiR! EBIRA&SSitIPAn incidence
this gene may lead to increased |levels of 25

of abou;nww @Vprmahmsamd 151 ofites nssaﬂldtedwvltbu\@ndémgngqnﬁnl ampmahes The

asonde P20 YORETFy S, B0 g G HROTR, pssocinet i

premauﬁlaeatq%shb abf HECHRRBE- f&mQFIbedaanofamyttﬁd%aﬁe%a Aev@épment of
in the eye, such as beta blockers (Tinoptic,

Alzhelmtsoqhsmgt Jbycadbieriage. aﬁmlchxm@ee, |rn¢nybp¢<uﬂ@ aff¢¢tg¢ dpt DS suffer from

cataracyRBnbng A R B 00 L PR B S LB et ene o
amyloid PrePWdhr Frofid, WHiets AahvBday forﬁllt arﬁ}'f'lgld%@ak i9fochtB& o8 Y long arm of
such as prostaglandln (Xal atan). Laser surgeries

chromosorot e irt habmosy opdregirgssionaoh this egtne enghdeadntd pacredsed levels of
gueous hunor a & mor g efficiently
amyloi eSOt EHEAE SO Be SHDBCR P PO 0210 14
G aucoma Foundation, nearly 80% of patients respond

wel | enough to the procedure to delay or
There is no cure for glaucoma. Medications for the treatment of glaucoma include agents that

decrease production of the aqueous humor in the eye, such as beta blockers (Timoptic,
Betoptic), carbonic anhydrase inhibitors (Trusopt, Azopt), and alpha agonists(Alphagan,
Iopidine), and agents that redirect drainage of the aqueous humor through a different pathway
at the back of the eye, such as prostaglandin (Xalatan). Laser surgeries include trabeculoplasty,

a procedure that helps the aqueous humor leave the eye more efficiently. According to the
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avoid further surgery. However, pressure increases
again in the eyes of half of all patients wthin two
wQmB®cads er | aser surgery, according to the Ne€T/BP2007/010219

Eye Institute. Incisional surgery is perforned if
nmedi cation and initial |aseq treatnents are
unsuccessful in reducing pressure 5 within the eye.

GlaucofF ol @Rion! n@&r‘!’yW/Y of ?atieh?ﬁ%@ﬁﬂn@%&l%ou@ﬁ €t réédure to delay or
openi ng 1 n the wal the eye so that aqueous hunor

avoid fuaherdsnmgery Howeven ,pr%sbtmcrt inorgases ragath of ther epse afl ladft ofipll patients

| ents dﬁ%seelfg g@;%’;tﬂ‘? tné (y\é‘\d HtEFah]tk]Ftb(;f{aY %fygi%réi%lite Incisional surgery

is pererfn@H GF Wl eRfda ROy aflg 1h§1'al la@gld{rreétﬁl@ﬁis dr@GnSAQ@B&ul in reducing pressure
rocedures 1 nclude placing a dralnage tube into the
within ‘ﬁy eybddneype bhisurgenyr aeabamniectanys caratestaneopesmgah tlae wall of the eye
ser or freezing treatnent to destrogvtl ssue in

so that w@oyha‘em%cmé@ Howeytts ahemrone-thigd ghirgbss C@a%pattwets develop
cataractrs%?g@ 'eﬁQ/g Iy\é!ﬁ? ﬁ{&/ofcfhoé]{bﬁ%ls ﬁal(%t uaa’lﬁ pé{g-lglaé\%r? ggﬁ}er{ﬁbeculectomy fails,

additiossdl rlgelsiﬁnalAgﬁycédilrest @t wdec plaafngdegﬁznﬁa@ tube AVE)e Iege Ebetween the
ma or cause of blindness anong Caucasi ans over,
cornea gad i} e thfnuseueha dassy OB SEF<HAG tBakPeAdierERt Hﬁquy Srfhe eye that

e AP  ERS Sgob O s

1mprovd ;ghﬂg/iiibﬁnﬁ@la&ﬁﬁllybewwsdibﬁeﬁﬁ%suirg‘&y.e are al so no
initive treatnments for other ocul ar di seases
associ ated with anyloid beta-rel ated neuronal

Age- relg{se ;Q:a ar(an%en%&?ila{l%gl\/flstls aclﬁ%]ﬁy &aﬁllﬁg tof B’l%dn%kst %nor?go&u?casmns over

druse i'c ne I C neurl
age 65! OAlth&!ighaﬁ‘Hllc@lpﬂ@?bs?s Rdaadbdeat ﬁih@eﬁréﬂzyﬁﬂly &P yacuRP dBpateddtidn research,
deposits typically contain three conponents. Anyloid
there awrm énentmqntﬂ thlas resgi¢ apurgbeloeatt deatly rthaémtlrsgb%n@f thefpourse of the
dlseaset 81? %rfe %%(gtr aﬂ%ﬁm? nﬁp é?mé)ng? fgr \r/eorcai %eagerse%somated with

erns are capa
amyloid BétdirBidted HeQronat ﬂéﬁrhﬁﬂlonbﬁhﬁ a3l il visahleddficlts,opticsnere drusen,
uni que protein configuration which exhibits blndlng
optic ngirepsshy, optiCoegiisy eehlarcamyleidag)s apd laécedysgerhy. st ai ni ng
properties of the anmyloid protein. In addition,
anyl oi d deposits are closely associated 25 mﬁth t he
Amyloﬁrﬁélp@élfi t? picRI ESE At ceCEIMRRINERE. loid PretedCHBIS) ®hith account
related fo normal serum anyloid P (SAP), and with
for abogt BQ%Q%dlegaryﬂgghmam@l YA R isE @q@)of sgaergl different types of proteins.

These BRIGGE RPDIOR! BRI Frial it beaaentile ek Heplsy p uniaue
protelndéo%ﬁ%ﬁlea%oﬂa\%m'éﬁeékhﬁﬁl% biree sitnfRf Comle ead @c%ulthigt in the unique
d t he abnormal (3-sheet conformation of A(3 and

stalmngDpﬂ@pentles pé thei amj'lyl,d protean.db\additioneamyhetd denpsiss)arei aosebf associated
ul es. 3-sh onf rrratlono epti des
with.the (TR B PEP BRI FO R P S o iSO, Slof S ROl serum
2
mYlOI@WQS%%(?OlOZl lﬁ?éd"@%bsﬁﬁﬂuﬁ]@%h@ oG X8) 2808188 téehydrates of
connective tissue.

within

One development towards the treatment of Alzheimer’s disease and prion diseases has been the
design of molecules that bind the abnormal B-sheet conformation of AB and PrP, respectively,
thereby preventing aggregation of these molecules. The B-sheet conformation of peptides is

characterized in that hydrogen bonds are formed in a regular pattern between neighboring
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am no acid strands. This arrangenent |eads to a stable
three di nensional structure. H bond acceptors (C=0
w@emspy17ahd H bond donors (NH group) alternat ePCTIEP2007/010219
naturally occurring (3-sheet peptides with the atons
to be bonded bei ng roughly jisn one line. Wthin each
am no acid strand, the distances between nei ghboring
amino 4¢i8 QREndiO S aﬁ&iigeﬂrdapmid'sm@ epétapls thiek!dildehdlbmal structure. H-bond
specific 5 ranges. In particular, the distance between
acceptotsh@#@ lgogh) eadh bi- bgridHianoou@yH arelp) Ial;emat@ondlatlmlbemcomng B-sheet
rou Wit hi n one.am no cldr is f
pepidef gih (B AOMS o POPdE Beinty 0 one ipe oY i cach 3 ams?o &id strand,

the dist o;eogr&ﬁ?ﬁ_lﬁ) %}llj%;?ﬁglﬁﬂﬂégd ]‘:’Hg?l?rsreﬁﬁ' ﬁ%nﬁ%céﬂl@rs"faﬁmm specific

owm ng amno acid resid
ranges. [dar pdrﬁd:u’lat Itl&g distarich ébeitwa¢ear thet Heborkd bdomsb (yH group) cam:thhG H-bond

to 9 A In other words, the distances hetween
acceptof éﬁ@ﬁb@qu@ WiHIHB rRnedBRBIOs agif Fesidue s E@Hu%a% {2 pQA The distance

I
e YOURAIEIC CED S BLP Y18 8053 RSUERS Pl popd donr
(NH gragpest e followity animd 4did restdue partidiptify in khebinoe- strand bonding is
(amino acid 1) - H bond donor_ 2 (am no acid

from 2 g;:tg elpé% Ip @ther gvoxds, the isganses bettisen apighberdngyekpndgdonors and H-
bond ac% nﬁgﬁa‘t’ﬁ‘ﬂﬁ She aﬁﬁ't?(*aﬁélé' st?%dtealféﬁla% ge eéH t 'El'fgl%\gmg‘?%ge?

acceptors I's conp enen
order of H bond donors and H-bond acceptors in the
am no acid strands of thenés sheet. | n WD 03/095429
Hnl@prﬂz@p@z:(@umlé@ a@ud 1) —éwp a¢cgpiop (o poid Hg1%51@4é A;

(Bl eatgk%q%or (l(a.gl 10 ac 1d ‘il %%ncfj(?(?h&( Zkzglgm\g%?ch%ﬁ‘éﬁ 6%8'2()9 A.

preventlng their aggregatlon To this end, certaln

mol ecul es were synt hesi zed containing two or nore
Ligandsathiahare qulgagbtoeblmb Beshieets iddatik ddvrgn erdeh gﬁyﬂ-bond donors and H-bond

acceptogé%ag 1%8@1 ¥ nh_ﬁ o_fgﬁ %HAgpc%:on and Tr acceptors in the

amino%%p%glg;g%e%cg;{egpzoow 010219 16 N2 Hscqoc) HN
N

In WO 03/095429 and Rzepecki et al., Synthesis (2003) 12, 1815-1826 synthetic molecules are
described which are said to bind the B-conformation of AB or PrP, thereby preventing their
aggregation. To this end, certain molecules were synthesized containing two or more amino

pyrazole moieties linked by carbony! group-containing linkers, e.g. “AmpOx” and “Trimer”.

H3C < N

/ \
DH NS

N
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H "Trinmer" Sonme of the nolecul es described in WO

03/ 095429 are said to have an inhibiting effect on the
w®2G080eEId3 on of aggregates of A(3 in two bi ophpGI/ER1007/010219

assays. According to Rzepecki et al., Synthesis

(2003) 12, 1815-1826 one ofig he nol ecul es descri bed

therein was able to reduce the aggregation of a

reconbi nant PrPc in solution. Physicochem cayo,

properties, however, were not investigated/in %t hese

studi es. 10 Physicochem cal properties play\a key role

in the pese(@)an of the bl ood- braip barlfieNby

neurotherapeutlcgj‘féELQN rel evant ﬁﬁccess of

CNS drugs have bggn\r Vi € ) aj offjheshHand G R

Lenz, NeuroRx(r): J.Nam ,

Vol . 2, 541). These incl artition coefficient

bet ween water and n-octanol (L&HP), i.e. basically the

i pophilicity of the conpound. Some of the conmpounds

descri bed in WD 03/ 095429Tanwr'l5 Rzepecki et al.

Synthesis (2003) 12, 1815-1826 have an unfavorable

cal cul ated LogP and are, therefore, not expected to

Some df @?ém%ﬁ%rfeg 99&&%@5&‘\7\@@@7@5429 &e@ﬁfdttb%k@ﬁn 1n}ﬁ§'fﬁ% effect on the

has a cal culated LogP bel ow zero. her conpounds
fonnatldﬁsfﬁ‘r adyecbatas bhe\ﬁabmwe/odbmphﬁixtads dsmye preopudinig &s RAepécki et al.,
ke them unsui tabl e for admnistration to a

Synthe%@()@ﬁi T4k 160 82heane of éh%m@}qcem dejcgibed theagipvaspdle to reduce the
semres NIRRT U093 Sep R BAGfEMbveer, wereno

1nvest1g&E&l&ﬁmﬁesb@uﬁiﬁsj on to provide corrpounds t hat can be
enployed in the treatnment of diseases or conditions

associated with anyI0|d or anyloid-I|ike proteins,

PhyswocElecP 1%&%3 1ets|fa115m§6%| ]ggs ole in ﬁgﬂ@rgﬂglg%f 3 69% o%dbl%am barrier by

Pood- Br aih urt

neurothleRR¥utsdl0 l]F‘aéitoﬁbe rddaintaés até i shaddsy oICCEB! édake, haivél been reviewed (H.
particul ar, they shogld not have nutagenic

or
ek Agn. Brc. Eépaﬁempwrl(ﬁo@ﬁsY@bQé4l) These

2008/.06179 PCT/ P2007/ 0 0219 7 bj
1ncludev\ﬁ ¢ R ]]tlﬁ{} e?ﬁe?% ich E?twes? OVIlt efa npl?i—é)\(/: eagof[J( %?I;r?'éoé ebatswally the

lipophiRéity 8N shd Qbmfa@@rh@ C$c§n@foffetﬁé RDmpAYn@f dbRFibed S£AVES 03/095429 and
associated with athologlcal abnormal iti es/changes in

Rzepeckhet ali Syuibesinf20082 12,18 a182§)}@1\’@ﬁ11 up&wprabiﬁ epl¢uyjated LogP and are,

b I h
o B DL BRRLLAPFA ok 3 SBIHETRFESE: g e

LogP belyot L. such as, for exanple, neuronal degradatlon
Sai d pathologlcal abnornmalities nmay occur, for
exanple, in different tissues of the eye, such as the

Other compounds described in the above documents have properties that make them unsuitable
for administration to a patient due to their deleterious side-effects. For example, “Trimer” is

mutagenic, carcinogenic and metabolically unstable.

It was an object of the present invention to provide compounds that can be employed in the
treatment of diseases or conditions associated with amyloid or amyloid-like proteins, including
amyloidosis. The compounds should be able to pass the blood-brain barrier. Furthermore, they
should be pharmaceutically acceptable, in particular, they should not have mutagenic or

carcinogenic properties or be metabolically unstable.
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visual cortex leading to cortical visual deficits; the
anterior chanber and the optic nerve leading to
w@L@soore the | ens | eading to cataract due toPCT/EP2007/010219
bet a- anyl oi d deposition; the vitreous |leading to
ocul ar anyl oi doses; the retima |leading to primary
retinal degeneration and macul ar 10 degeneration, for
exanpl e age-rel ated nmacul ar degeneration; the optic
nerve leading to optic nerve drusen, optic neuropathy
A furthanebjegtof ¢heniayentiansis teprpvideeimppe veslardatmentraptions fastsubigels affected

o oo RSB S l G GEHABE 1T s o e
visual ﬁ)‘e%fg?l_?,uﬁ‘cﬁlﬁcﬂﬁrl)‘ hes RS alithl AnPdidibéthlrilafe Eaﬁﬁélb'gi?éﬁld abnormalities/

reinafter. 15 Accordingly, "the present invention _ )
changes &1 thectisstes @f the rmpsmahdystfmgahraa) for examiple, hewonall degaadation. Said

furfher aspect, the pregsent invention relates_.to a
pathologwai tostiehias e REssE {OF GRABIEp M élif%@ené tisRlispd cYss such as the
visual QEBE1inoQb TitRal \Iflgﬂﬁl d€AcitE theBAUE ChARPESnd Ue SHIR nerve leading

present 1'nvention relates to the use of a conpound of

to glau@aie itied leholending to Cathdact due tblbvetapareylaideddpositiof; the vitreous leading to
medi canent for the treatnent of di seases %& conditio

k S
ocular Z5RYIEaMEY i FHAFEIE OP ARPIEY JPRe JGepReERn and  macular
. gli | qi o A, A .
depncli5h ) u RciBbi paCl SOLSGhAORI It SRS R o o
nerve dmiseh, apitig neudpathy aadybtic dedritiseanpt the ebmea leadingrtb dattige dystrophy.
adm nistering to a subject in need of such treatnent
an effective anount of a conpound of general fornula
i Y f ent.: Javent i .
mhe pebeh g IR0 PR (Bl BB TR LS b oy

compowd{dls ©Off thef @hetahforifubp@r at dederibéd hereiditeanent for
treating or alleviating the effects of ocul ar di seases
associ ated wi th pat hol ogi cal abnormalities/changes in

ncsord Uy S UEP Tosh i g0 ROR R
nmet hod of treating or alleviating the effects of

ocul ar di seases  associated w th pathol ogi cal . .
In a furghen gspesh ithe Breserti amvpasion felaigs te p Pharaceptiah gOmpagiipn comprising a

system {&gri [ adm nistering to a subject in need
compo‘g%s%felﬁ?ﬂer%fr)ea Hgan an effective anobunt of a conpound

of general fornula (1). 5 The ocul ar di seases
associ ated w th pathol ogi cal abnormalities/changes in
Yet anather aspest g€ thedtresenkinventiaraielaigsdp dhg wseeof Fegompoynd of general formula

(I for He Srceipgrtaggn \é\)/if tar}neacflrgaln?eing _fgre&%_t{e%{rr?etn? %f %iastegs%ls %P ic&%itions associated

with amyloid or amyloid-like proteins, including amyloidosis.

Also disclosed herein is a method of treating diseases or conditions associated with amyloid or
amyloid-like proteins, comprising administering to a subject in need of such treatment an

effective amount of a compound of general formula (II).

Yet another aspect of the present invention relates to the use of a compound of general formula
(D) for the preparation of a medicament for treating or alleviating the effects of ocular diseases

associated with pathological abnormalities/changes in the tissues of the visual system.
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abnormalities/changes in the tissues of the visua
system such as, for exanple, neuronal degradation.
w@a0d/0peavhol ogi cal abnormalities may occur, f oPCT/EP2007/010219
exanple, in different tissues of the 10 eye, such as
the visual cortex leading tig cortical visual deficits;
the anterior chanber and the optic nerve leading to
Also d&kfégé‘cpﬁ&eld fe al BBl EFirétin goorcé'ﬂeaﬁé%ﬁfg theeeffeRts of ocular diseases
bet a- anyl oi d deposi tion; e vitreous |leadin
associatedumath @a@bmgm% e@hnonhéltrmtqhmets etdithe tissugsr jo thy visual system
reti ener at i and ar de ener atio £
comprigizis AAnISGEN dp t SUbIFRiH BFPd iy aishy RADRDL fh g fégamount of a
r AiRdiat@. opti ¢ nerve drusen, optic neuropathy
compoﬂﬂ&?e?%rg neugl t@s and the cornea | eadi ng to 15
|attice dystrophy. In a further aspect the invention

The ockGhgkssts RsOC R hBTSIARILE %n%wharﬁt‘é%%h‘aawa iphe fgsues of the
visual plgfﬁ?&qt &vaﬁﬁﬂcaﬁmﬁld ag&;c'leﬁ | lvy a!rr?fl‘ﬁxh HRBLreldHEd h‘?{athologlcal

ol ogi call tive conpoun For %2 phar maceuti cal
abnormalitiepitabpe tatld essuand/fothe awshall u;@stémZ&udndléoforaexarnple neuronal

exci pient. The further hiologicall actlve sub tance
degradzign. Buid patholagical ahpImRties Bay opeiry 198 examplealn dferspt tissues of the

eye, sugﬂ as a%efi %P%oﬂ%f ?JaQﬁ{%Stgmlrﬁ&l a %éf?ﬁg ¥ aﬂ[enor chamber and the

assocCl a pr ot el

optic néﬂ@Hé@hﬁQtoagﬂh{l@rﬁi@SthS lems lgadimg)twéatdnasea&e& l@emai-amylmd deposition;
di sorders associated with _amyloid. or anyloid-Iike
the vitrgpws lspding e locular amyloidares the &¢tina 13ding dey Prigmary retinal degeneration

and mé%dufal?e&e%%%%gttléjﬂ Sﬁe)‘?o?(’amg)?e Igé’ dJléfE& qﬁécu}i’dtro&e%gh% ion: thea?ptlc nerve

Ive*=s arice exer

leading€tof &iftic A¥yvé Bfisers adpticaieudopathyi zhﬁlr optRCHAURtISThiRb tHeh@mea leading to
conpound according to the invention or by an unrel ated

lattice dystrpRl- sm of action or by a multiplicity of related
and/ or unrel ated nmechani sns of action. A nethod of
collecting data for the diagnosis of an

In a fuﬁHM' bt ans avlentiofl rélateeas @ mikngoNelichi 8 piarmacéflical composition)
sanple or a patient is also disclosed which conprises:

compriging atnomngiund agcosdinglte the p@sgpeevmn@n adyprpanallyott lpasgpne further

blologuéaéﬁ't %ciiv%\?ﬁ%%gmtgoar@?og;% Ip %Ima],c Hﬂ%caﬁ acgﬁ)e%pg Iese ?ta%d/or a diluent
and/or hiM¥2Apief) ThYRLARGE OB &icaBy REVeENBARH0kaDE% kv Bgmpound used

all om ng the conpound to bind to the anyloid protein;
in the edicatonadidisegsastiod shsapdarn ahihuare cawsed thy qsra@w@med ‘a{ﬁh amylmd or

s S AT RIS a RIS, ARFROS R i

amyloi® bESBMeRI-Ake R §&hs tREOABYréteialSlvad irﬂAIzB&n‘ie@’fmilﬁase
or specific body 5 part or area. Another embodi nment

of the present invention is a nethod of determ ning

The fmttﬁleer belé]to(élnctall}? factive substance or compound may exert its biological effect by the
same or a similar mechanism as the compound according to the invention or by an unrelated

mechanism of action or by a multiplicity of related and/or unrelated mechanisms of action.

A method of collecting data for the diagnosis of an amyloid-associated disease or condition in a
sample or a patient is also disclosed which comprises:
(a) bringing a sample or a specific body part or body area suspected to contain an amyloid

protein into contact with a compound according to the present invention;
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anyl oi dogeni ¢ pl aque burden in a tissue and/or a body
fluid conprising: (a) providing a sanple

w0 eBeeKEns ati ve of the tissue and/or body fl ui BCTYRPI®07/010219
i nvestigation; 10 (b) testing the sanple for the
presence of anyloid proteinogMth a conpound accordi ng
to the present invention; (c) determ ning the anount

)  awing MROLHEbRANE bl th IR ATYLRI FhofiMt €i n; and  (d)

cal cul ating the plaque burden in the tissue and/or
(c) déecingithecoampdmdibdundtthére pasteactnd el ates to a net hod of

coll ecting, data, for determ ning a.predis ition t n )
@ opfignaly FoHIaHER dhe reFats L AEnct A FoT BRI biadisg WERthe amyloid

pfotdR Wit AR C}%g%egl% lop Qbéeiﬂﬁe SP&iyIdif pRiBi iB%he Ymple or specific body

conpound a Ing to the preSent "Invention to an
patyt aregl protein in a sanple or in situ which
conprises the steps of: (a) bringing the sanple or a
speci fic body part or body area suspected to contain
j.d i Nl cont i
Anothet, W BlhG ot B8 BRALE Beich FPA Aol of cRAAMRR ML extent of
amyloidugesicfplapk Ibyrdenriaa tissuet dnd/@mbody dlujd cdmeprising:b)
all owi ng the conmpound tqQ bind to the anyloid protein |
(a) proyiding asanple ApRgaseatabive b the tisswmgidéor; body fluidypder inygstigation;
f ti / . 0| : : :
©)  shF B et of M GRIRGLBELAYRIE bR ERIREE cormBai accprdin to the
pecmanvegtipn;ot ei n conplex with the presence or absence
of anyloid protein in the sanple or specific body part

() deferrainmng theperount(af copiperemheund te dhpamylal! risinmdnt  of
@ ARG BRNALRHRLERT, GRTRLEXaddo A9 IR, Contr O

V e anot her "aspec e’ present invention
Is a method of collecting data for nonitoring m nimal
resi dual disease in a.ﬁatient follow ng treatnment wth

A furthghaspee§ tsbadgs ora methadcotneolleging dafp tfpoActenmhiaing s predisposition to an
amyloi%%sp)glg}eﬁgll ner Isei’l(e)r: %%\q(l%éozno%sé 89&671‘1? %Pli?lgélgigé%%éélggl %fel%g%iéﬁ binding

or a"specl

of a coRpBandATBRRAEE the preRhindeibrafdldnOilylofd Srosfimin Ak&mple or in situ
contact with a conmpound according to the present

which dompsises ba stephpEh  conpound specifically binds to the

@ R BIEhE shRlochd Rt BT W Bt
pfoRIR! BX6 contact with a compound according to the present invention, which
compound specifically binds to the amyloid protein;

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

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

(d) optionally correlating the presence or absence of the compound/protein complex with the

presence or absence of amyloid protein in the sample or specific body part or area; and

(e) optionally comparing the amount of the compound/protein complex to a normal control

value.

Yet another aspect of the present invention is a method of collecting data for monitoring
minimal residual disease in a patient following treatment with an antibody or a vaccine

composition, wherein the method comprises:
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(c) detecting the formation of the conpound/ protein

conplex; (d) optionally correlating the presence or
wWab®enecKIdf t he conpound/ protein conpl ex w th PEEEP2007/010219

presence or absence of anyloid protein in the sanple

or specific body part or bagy area; and 10 (e)

optionally conparing the anount of the

(@) bﬁ ©UnAmplObeh @{)&Qﬁ@ b6dy part dr BEdy Blca GRAEIECRM to\cahtith ari\amylmd
hod of collecting data for predictin

pm&pomm wontast with za ampennd b?@pcprglngr @attgq mesgmt ginvention, which

antlb v.acci ne, co I d bed
el b duiR g ins SR PIE Sanpie o a
(b) almﬁ%yﬁlg &%ﬁbuﬁar‘&) Bihd k8 khe anBACRIVSRESH 8 fofnCH '%bﬁ*ﬂpﬁund/proteln

an a protein into contact wth a conpound
c@npbxﬁlng to the present invention, mhlch conpound

speci fj bi n to the | Qi d te|n (b)
(©  defpeting; th@ ?qrﬂ‘étl r?&n’cp(?uﬁ&%t‘% CP ényl oid protein
thie h th
(@) offorhfly T SR A A REE B Mm% ooy G vith the
pepérice palabsence bf angloid grdtéie ipitlesangde or spodenwlygfart ¢drebody area;
conmpound/ protein conplex with the presence or absence
anyloid protein in the sanple or specific body part

© A0t o B 7L SO TR LAy YA conc

vabeval ue. A further aspect of the present invention is
a test kit for detection and di agnosis of an anyl oi d-
associ at ed di sease or condition conprising a conpound

A meth%g%q{g%;lg%ggﬁ%gﬁ’gpﬁg?%ﬁlg rg%bl%ﬁéltk,&{eb n%§@ %ﬁ%ﬁpﬁél% H£8Rd with an

antibodp o€ & &aécihdw@nmpdsition iglakbelsdribed whictpaimnstiset: t he gener al

(a) bltu(l)grlggléI Iaasax(nlplle? or zltqjépel:gcﬁl'}t PéodRy2 partWolr_| ch:dy g.rlela)suspected to contain an amyloid
protein into contact with a compound according to the present invention, which
compound specifically binds to the amyloid protein;

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

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

(d) optionally correlating the presence or absence of the compound/protein complex with the
presence or absence of amyloid protein in the sample or specific body part or body area,;
and

() optionally comparing the amount of the compound/protein complex to a normal control

value.

A further aspect of the present invention is a test kit for detection and diagnosis of an amyloid-

associated disease or condition comprising a compound according to the present invention.
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i ndependently represents a single bond or a double
bond. It is evident that the selection of the two - -

WO 209806785 | ead to a conpound havi ng suffi ci ent PCT/EP2007/010219
stability for pharmaceutical applications. Therefore,
inafirst preferred alterngtive one - - - is a double
bond and the other is a single bond or in a second

Ina ﬁrd? EﬁnbeHl'ir?e‘ﬁt BletRéRat in\’z@nthﬁlt xléla?ésfio @ c%ln?ﬁhﬁd bR gehdraMolthula (1)
be understood that the first preferred alternatlve
mhereln one is a double bond and the other - - - is a
singl e bond, includes enbodi nents, wherein the two are
part of an aronmati m pis 1,]2or3. 15 Each
l'inker Kis indepF€ aI | esne which is
optionally substitut r Cl- 4 al kyl
groups. Preferably, : VVnker % CH2-, -CH2CH2-
or -CH2CH2CH2-. Each B is |ndepende tly a 5- or
6- menber ed saturated or unggjurated heterocyclic ring,
wherein 20 the heterocyclic ring Bis optionally
substituted by one or nore, preferably one or two,
stituents sel ected.f 4 a

== FdRnendaily tPraenSH oat BRI 6 s Qi bopd TEH RidHiNuas ghe setection

of the AY == ofhRidRIERELeS cBRbYhR ﬁ%ﬁgtsﬁfﬁ&&ﬁl s‘t’iblhl‘?r for Wharmaceutical
substituents may be joined to forma saturatéd

applicatinsaTterafore inm fasbmfmdaltemm‘fe omnbered a dmgjale\bomhandsthe other

___ .fused t.he hetero c.rin nd_wherein th .
S i BB G o IR et iR bl £ onaieg PR bond. It will
be und&'ﬁﬁb&& tife the AR g\%@ﬁ‘@d QfterliBtive, v@l’éfefu? bAO! D18 aQloubbond and the
et er oat ons, lected fromN, NR and 0, wherein R
other +5- sBl aesinghl: borainintladeh @ﬂlbdkhmleiﬂysj whﬁ'mn %he bowo —— are part of an
6-nmenbered saturated heterocyclyl group contains
aromati¢ §Y¥eM- at ons and 1 or nore, preferably 1 or 2,
het eroatons selected fromN, NH, 0 and S. The nitrogen
and sul fur atons 30 may optionally be oxidized. The
pis 1, Der r 6-nmenbered saturated heterocyclyl group may be
WD 2008/ 061795 PCT/ EP2007/ 010219 22 attached to its
pendant group at any het er oat om or carbon at om

Each lit %@h?%cﬁéfﬁ&ﬁtlg ) al le a@ut ar ﬁBHélEI Sﬂ)stltuted by one or more

het erocyc group i°nc not limted t
C14 alkplygroaps. Pirefytablyp eznﬁrlmhenm is —@Hj MI@MHWI—CPQCHZCHz—
Preferably, each heterocyclic ring B is independently
selected fromoptionally substituted indoline,
i I St r P .
Each BIFEUBRAubL, 300 6 HichibeRHf BERkh 6P nsoRBb FRBret kycfic ring, wherein
the hetaroﬁyﬂlcdhﬁQrB|1§rt§pt10ﬁ@Illy @;ﬁbdtit\ytedi LHgiSbhé W &dlore, preferably one or two,

erldon | ene, tlonally substituted
substltuens select om Ci4 aky Cj4 alkoxy, mono- and di-Cy4 alkyl amino, Cs.;

cycloalkyl amino, and 5- or 6-membered saturated heterocyclyl, or two substituents may be
joined to form a saturated, unsaturated or aromatic 5- to 7-membered ring which is fused with
the heterocyclic ring B, and wherein the heterocyclic ring B may contain in addition to the units
V and W one or more, preferably one or two, heteroatoms, selected from N, NR, S and O,

wherein R is selected from H and C,;4 alkyl.

The 5- or 6-membered saturated heterocyclyl group contains carbon atoms and 1 or more,
preferably 1 or 2, heteroatoms selected from N, NH, O and S. The nitrogen and sulfur atoms

may optionally be oxidized. The 5- or 6-membered saturated heterocyclyl group may be



t hi azol yl ene and optionally substituted
i sot hi azol yl ene. More preferably, each heterocyclic
WO R09g/061B93 s i ndependent |y sel ected fromthe foPCDEPI0G7/010219
groups: 10 S- NN NSS NNN NHHN OO N
These groups need not be imgorporated in the indicated
direction but can also be incorporated in the
attache @ RP B! e%d&’ritr hf) QR. ang Hteroak®m\V¥P 208 @foht FBxamples of the 5- or 6-
PCT/ EP2007/ 0 0219 23 OO AN N can also be
membefedcetpaedhetdraayclyl goup dncidey buharaaoklimited sy, parrelidinyl, piperidinyl
[ nc?hnﬁor ated in the given direction. Rl is selected
and mofphgfinYlyy . hal ogen, -Cl-4 alkyl, NH2, NHCl4 al kyl,
-Cl-4 alkylene-NH2, - 5 C 1-4 al kyl ene-NHC 1-4 al kyl,
-aryl, -aryl-R3, -Cl4 al kyl ene-aryl, -Cl4
5  Preferabllyk y:hcdn hetaroclyelR3 ring- Betsemdapqnld;:ntl}h stlectod rfydm Riptionally substituted

1ndohn% n(aptlcc:):rllé_ %lfﬁ l i eq.l apr )gyrg], (é%gp]g%';y s&gtlmt@v_@yrﬁagme&i goptionally
substm@ % ZP}&’lldt(nogﬂ%n%l A %ﬁ}a&l%&b&t@i‘eﬁ lelﬁi’elnvdoﬁﬁleﬂeg e(;btlogill}o lsubstituted

-'C 14 -al ky
tmazol)gérmandafptlbhdlyf Slrbsuhmcﬁsbihiﬁzﬁlylene More preferably, each heterocychc ring

B is independently selected from the following groups:
10

S— N\s

H\h&% ﬁh&)&

These groups need not be incorporated in the indicated direction but can also be incorporated in

the opposite direction. E.g.,
15
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Hfqg r wherein B, V, Wand K are as defined above, q
is Oor 1 andr is 0 or 1. 15 Preferably, R2 is H or
W@eaoB/06EZaETh unit Wis independently a H bond aRCEPP2907/010219
Preferably, each unit Wis independently Nor C=0 20
Each unit V is independentlys optional and, if present,
i s independently a H bond donor. Each wunit Vis
peferably NH Aryl is preferably a 5- to 7-ngnbered
ajjyl such as phenyl. 25 Heteroaryl is preferpbly _a 5-
ered heteroaryl (preferably a 5
N het roaryl), which includes at |east one tom
cted fromO0O, S or N Exanples are WO 20Q8/
/ EP2007/ 010219 canpl® be incpipotpsedl 3ss pref eraffly F orPreferably,
h C. 5 1n one e%%odinent tge %onpounds of the formula
owever, they grs facqrperated in e grygn dijeclig s Nk R2 WH P (111)
i ndependently represents a single bond or a double
bond. It is evident that the selection 10 of the two
R' is selected frotmouHd—halegen; 6Cas ethybothidz, haNH-HG salkyl eCentalkyleneNH,, —

tabiljty. for ar mpceut i.cad ppl i cations. er re
Cros alfHeEE NG P aFpdriar e elfaiene . L5 ghlReaniR
-hetero%?w,d_&@&omﬁwﬁ hN'HJG’iﬁalﬁ%lQﬂé—%rﬁ,oﬂﬂ}P-Clh IR ISRCAAAR®, —OH and.
preferred a wi |

[ternative both are"a single bond. It
—0—C, balkyh B ispreteiatip aH, +6&L:f-INE+Cps atkeh ore g Ne-H3. ve,
wherein one is a double bond and the other - - - is a
singl e bond, includes enbodi nents, wherein the two are

R? is CPdtkyIChalBgen, & 8f OT®L] 4lkglyStem p is 2 or 3.

R? is —H, —aryl, —C 4 alkyl or a group of the formula

%@{Nﬂ{}(}— R’
W q

wherein B, V, W and K are as defined above, qisOor 1 andrisOor 1.
Preferably, R? is H or aryl.

Each unit W is independently a H-bond acceptor. Preferably, each unit W is independently N or
C=0.

Each unit V is independently optional and, if present, is independently a H-bond donor. Each

unit V is preferably NH.
Aryl is preferably a 5- to 7-membered aryl such as phenyl.

Heteroaryl is preferably a 5- to 7-membered heteroaryl (preferably a 5-membered heteroaryl),

which includes at least one heteroatom selected from O, S or N. Examples are
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Each |inker Kis independently Cl1_3 al kyl ene which is
optionally substituted by one or nore 20 Cl-4 alkyl
w@e@speL79Pr ef erably, each linker Kis -CH2- orPCT/EP2007/010219
-CH2CH2-. Each B is independently a 5- or 6-nenbered
heterocyclic ring, whereindge heterocyclic ring B is
optionally substituted by ome or nore, preferably one
or two, substituents selected fromCl. alkyl, Cl4
al koxy, mono and di Cl4 al kyl am no, C3_- cycl oal kyl
am no, and 5- or 6-ne red rated heterocyclyl,
or two substituents e ] Oi forma saturated,
unsaturated or ar ti/c 5- toW- ered ring which
is fused with the het&rocyclic M B, and wherein the
heterocyclic ring B nmay contain in addition to the
units V. and Wone or nore, preferably one or two,
Halogem s prefssabhnE or €& ected from N, NR S and 0, wherein R
is selected fromH and Cl4 al kyl. WD 2008/ 061795
PCT/ EP2007/ 010219 25 The 5- or 6-nenbered saturated
In one digbRliMeMahy torgpatids @ tHeoribula AThRaveah® fermald(TL) or
nore, preferably 1 or 2, heteroatons selected fromN,
NH, 0 and S. The nitfro and sul fyr atons nay
optionally be oxig1 or g-ngnbered saturated
het erocycl yl grou ackaRto its pendant
group at any heterodt om-oyy carbon gtom Exanpl es of
the 5- or 6- nenbered saturated heté%ocyclyl gr oup
i nclude, but are not limt to, pyrrolidinyl,
pi peridinyl and norpholinyl. Preferably, each
heterocyclic ring B is independently selected from

optional ly substitute 10, pyr

L zol yl ene,_ optional | )
—  udsRadendeErPpPERdieEn Bond Bt AR ;bogib%ﬁp Vg thal the selection
- y_r+ di , i i ) Jo .
o he $3EYELS SR 828 1o OBLLRORH eSS A Sty fr phamaceuica
applicafitrth. Qhéretoralihy firstfrsfered taltdriad od biea Z61-y lissmdoutidbend and the other
___ preferably, each heterocycli? ring B is_independently X
— iz asEgicbrndergma weonbpicltieAligrmatiye bo —Nneten single ford. It will

e o g LT3 9 ¥ g
other 3tKyis,a Qﬂg&nﬂorf&, (Eﬁélu@ésk@ahbodﬁnehé, whefexi alid ywdd, —SH3are part of an

NH CH3 or CH2- NH CH3.
aromatic system. -

pis2or3.

Each linker K is independently C,.; alkylene which is optionally substituted by one or more
C4 alkyl groups. Preferably, each linker K is -CH,— or -CH,CH,—.

Each B is independently a 5- or 6-membered heterocyclic ring, wherein the heterocyclic ring B
is optionally substituted by one or more, preferably one or two, substituents selected from C;4
alkyl, Cy4 alkoxy, mono and di C;4 alkyl amino, Cs.; cycloalkyl amino, and 5- or 6-membered
saturated heterocyclyl, or two substituents may be joined to form a saturated, unsaturated or
aromatic 5- to 7-membered ring which is fused with the heterocyclic ring B, and wherein the
heterocyclic ring B may contain in addition to the units V and W one or more, preferably one or

two, heteroatoms, selected from N, NR, S and O, wherein R is selected from H and C, 4 alkyl.
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20 R is H or a group of the formula B HKH 1Iq
wherein B, V, Wand K are as defined above and q is O
w@e00%/06170% ef erably, R2 is H WD 2008/ 061795  PCT/EP2007/010219
PCT/ EP2007/ 010219 26 Each unit Wis independently a
H bond acceptor. Preferablyys each unit Wis
i ndependently N or C=0O 5 Each unit Vis
i ndependently optional and, if present, is
i ndependently a H bond donor. Each wunit Vis
The 5-pref-areatileyed\baturdtiedf hateredyatdngroup dontains eanberapiomsdanc 1 or more,

preferaltNI)q/ ell_ff)r%,lﬁ%lvt\%rgaﬁn%bslegbteglﬁq@ }:hl, ]{Q—I,Z @ %@S.%Nn%gle_ln ar'I'd ’glul%r atoms
may optionally be oxidized. The 5- or 6-membered saturated heterocyclyl group may be
attached to its pendant group at any heteroatom or carbon atom. Examples of the 5- or 6-
membered saturated heterocyclyl group include, but are not limited to, pyrrolidinyl, piperidinyl

and morpholinyl.

Preferably, each heterocyclic ring B is independently selected from optionally substituted
pyrazolylene, optionally substituted pyridinylene, optionally substituted 2-pyridinonylene,
optionally substituted 2-piperidonylene, optionally substituted thiazolylene and optionally

substituted isothiazolylene. More preferably, each heterocyclic ring B is independently selected

from the following groups:

|

R! is selected from H, C4 alkyl, NH,, NH-C, 4 alkyl, C; alkylene-NH,, C;4 alkylene-NH—
Ci4 alkyl, OH and O-C, 4 alkyl. R'is preferably H, CH3;, NH-CH3 or CH,—~NH—CH3.

%—@—EN—KEI—H -
an
=W q

wherein B, V, W and K are as defined above and qis O or 1.

R? is H, or a group of the formula

Preferably, R? is H.
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FNHN/ \ 2y W 2008/ 061795 PCT/ EP2007/ 010219
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Each unit W is independently a H-bond acceptor. Preferably, each unit W is independently N or
C=0.

Each unit V is independently optional and, if present, is independently a H-bond donor. Each

unit V is preferably NH.

Preferred compounds are summarized in the following table.

%NH —
HN— /
N \N/NH
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7 | AN
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N
H

Iz
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2h
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HNN HNH 2ab H N aNN H
N HS
WO D886 IH95 2ag or | ~-NH °
PCT/ EP2007/ 010219 30 H/ NH N NH

lac S H N |

N H SN
tad H~~ NN S S 2ae ~N S S NH 2af
\ S N 2ah H WD 2008POBLF®57/010219

28
F e
N A
HN—N N N
2s
F P
: /
// N
HN—N N N
2t
F
\\
= - S
2u HN\N/ : \N/NH
/\{\N
\ |
[>\NH S/k/
2w S H
| X
H,N N/ N | X
2y
\Q\(\N\ N 3
) \7/ N N
Z S H




tai HN-N C1L NH S~ N 10Y, NS H 2ak ~-NH S NS H
221 i N aNNH F N 2am HN 3HCI In the conpounds of the

W@e@seont793 nventi on H bond donors and H bond acR€pEPR2087/010219

are preferably arranged in a pattern which is
essentially conplenentary t® the pattern of H bond
donors and H-bond acceptors present in the amno acid

of a-sheet structures as set out 1n the 5

I nt part. particul ar, the distances
bet Wee '*io“OH{Lﬂé;E&Qde donors and H bond
2aa | acceptorstg the co ouEds of the present invention
are preferably within the range of 2.6 to 2.9 A or
3.5 to 4.0HA. The distances between nei ghboring H bond
dor0 a eptors in the conpounds of 10
he preSent inyentionj]can, for exanple, directly
neasured from fjhe Drei|ldi ng nodel s of the conpounds.
Al ternatively, | ec r nmodeling c uter prograns,
such as MacroMdet7. 2, g the distance
determ nati on. The conpourds of tjhe pregent invention
do not only feature a H bond dongr/accegtor pattern
15 which pronotes their binding to am\o_acCl
strands of (3-sheet structures, theyNalso hdve
2ab favorabl e physi cochem cal properties which facilitate
their use as neurotherapeutics. In particular, their
i pophilicity p£Yn a range which shoul d enhance their
penetrati on of bl god WO 2008/ 061795
EP Now o249 30 b barrier. Preferably, the
l/culat &d partitioﬁ*co: ient (mlogP) between
2ac er ﬂn n- octanol of the conpounds of the present
invention is in the range of fromQ and 4, nore
N H
N—N
2ad Hﬂ/\/
NG—N S
2ae \\©
ALY
oS Ay
2af
~
©\/[\ NH SJ\N/\©
S H
2ag
/
SULS Aty
2ah S H
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15

preferably from1l to 3. 5 m|ogP val ues can be

cal cul ated according to the software avail able on the
woweoBgevptie web  (http://ww. ol i nspirati on. coPgT/EP2007/010219

provided by P. Ertl of Novartis Pharma AG A copy of

the software is also availsmble fromthe applicant. In

addition to lipophilicity, the polar surface area

(PSA) of a nolecule ,_'s an | nportant factor for 10 the
detern1nat|onHof he\'suj [ ?y of a conpound as a

J 3 al ., NeuroRx(r): J.
: 2, 541). The PSA
.| is dée i nes—Ms the surface are ) occupi ed by
2ai ni trogen and oxygen atons and the | ar hydrogens

(2005

glrached to them 1T 1S strongly reflective of

en bondi ng capacity and polarity. Wile PSA

t akg nto accou t he three-di nensional structure of
a nolec Nt poI gigal PSA (TPSA) is based on the 15
cor r espdnd; ng WO- dlﬁFnSI structure. PSA and TPSA
provide siSnilar resul TPSA enabling a
significantly larger throughput due to its

2ak

utationally Tess intensive two- dinensional

esent ath%i%\Fhe conpounds of the present invention
TPSA V\,hl ch facilitates penetration

of th otd- brrai nNbaryi®g. Preferably, the TPSA of
the compounds of fhe ppredent invention is equal to or
2al | pe| ow 90 A2. 20 TPSA vardes can be cal cul at ed

according to the softwWaLe available on the world w de
web (http: //V\N\N}[' nol ration.con), provi ded by P.
Ert Novget i NPha A espyof the software is
) @- Bl ¢ fromth@ app’t“il cant. 25 The conpounds of
the ‘general\(farmula (11) can be built stepw se via
2am for mat i on o? pepti déH@bn_ds and subsequent reducti on

nnnnnn

secondary amnes. Wile it is possible for the
In the cb ggm% tRf plelht Qﬁ\?e?xﬁeﬁ H-BYRNEdHRs AR BEoad Hebipdi8 afpreferably

I's” preferable to fornulate theminto a
arrangeﬂ hmarmttemnt whizgh ig esspotallyi amplementenyr toahe patérn bof 1-houhddnors and
0 pharmaceutical practice, Thus tfhgﬁhnventl on al so

H- bondp?caepteespes% dRrthe cmine Acit 8PS ¢ Brihemti Sérwctu&eniﬁ Pt in the
1ntrodu O{)};ﬁ%rg%? k&%tﬁ:lﬁ I;}ik,ytgg fdfs‘ta’zﬁltcesl ﬁet%&lﬂ )8 ﬁlf) THaY Qﬂrl&fs and H-bond

mxture wth ceutlca
acceptoﬁs’iﬁlelmte aboimpoands ¢ff thetpreséhd Rl@@l&i(ﬁﬁéré’ Qﬁef@ﬁﬁlﬁﬂﬁﬁ&?ﬂh@ lﬁ)@bgof 2.6 to
32 Pharnpceutically acceptable excipients are well
2.9 A og3§up 4i0At he pharmaceutical art, and are descri bed,
for exanple, in Rem ngton's Pharmaceutical Sciences,
15th Ed., Mack Publi shing
The distances between neighboring H-bond donors and H-bond acceptors in the compounds of

the present invention can, for example, directly measured from the Dreiding models of the
compounds. Alternatively, molecular modeling computer programs, such as MacroModel 7.2,

can be used for the distance determination.

The compounds of the present invention do not only feature a H-bond donotr/acceptor pattern
which promotes their binding to the amino acid strands of B-sheet structures, they also have
favorable physicochemical properties which facilitate their use as neurotherapeutics. In

particular, their lipophilicity is in a range which should enhance their penetration of the blood-



10

15

20

25

30

Co., New Jersey (1991). The pharnmaceutical excipient
can be selected with regard to the 5 intended route of
w@eiwBnesPF at i on and st andard pharnmaceuti cal prECt/ER®07/010219
The exci pi ent nust be acceptable in the sense of
bei ng not deleterious to thyg recipient thereof.
Phar maceutically useful excipients that may be used in
brain b&%rf%mﬂmyl R Gliclidied phaATRCRItiGalt (nﬁwmsaeﬁw&a Whter and n-
the present”invention may conprise, for exanple,
octanol cefr the exospouetis of ébg pdisenteimvention] & Botheerange sfidtorad) and 4, more
oh gri al cohol s such as et hanol, isopropanol and
p“iaa@gEVWi 9 ¢ al cohol s such as glycols and edible oils
such as soybean oil, coconut oil, olive oil, safflower
oil cottonseed oil, oily esters such as ethyl ol eate,
milogP ivabes @py Ibengalduddted accdrdindeo ghe a«ﬂﬁtwmmilable on the world wide web
sol ubi |i zers, thlckenlg gents,

bi |
(http://www. HelaRspHAtQN.com), PARYIde 4 Py .Eé%ﬂ%%' lé*‘ﬁ lia%neu%@eﬁ ¢py of the
softwar@gseaﬁ%osava?lgyl St ﬁ{esaé)gl’i@irﬂ' ng agents, suspending

sweet eni ng ents colorants flavors, 15
coati ng agents, preservatives ant|OX|dants
processi ng agents, delivery modifiers

In addltecrxhtadwep@%@uwhego@aﬁe% pdEpharea mﬁéawéessseml@pa{t@t factor for
the det%rgﬂlrgzitlloﬁg(%}qﬁéa?l? bﬂ%ﬁl‘l %fa {Hnn&?) P%E 'adr?e%xoth%rg?%frfnﬁ (H. Pajouhesh et al.,

["'ul ose

NeuroR&&r DQ%WTSM])ExpCthﬂdﬂQS SR008XV6108£541). The PSA is defined as the surface
Fydroxypropyl-ls cycl odextrin, polyvinylpyrrolidone,
area (Af)oweerpied by giteseasind aryeproron and ﬁlgﬁ‘ePOIP’ehY @genz Gttaehed to them. It

is stronglsrl{'%.ﬁg’ctwg for EPO b B&?ﬁi ég Qa;%lgﬁi' WY& Eél)a{ﬁf dﬁ%&é@ %o account

nven I nc are

the thréd-difdnsio4l. st&ﬁcﬂ:hre(@f admofRuR, tt@;hdlsglcalCBSAut’EPSA)I 1§1$)a§tld on the
estible solution), to |caI nucosa
corresphraiag raprigorsiona ﬁ@%ﬂref SA vt BYA gpyidn baisuilar result, with TPSA

arent e

bl e
enabhng S et fa%agﬁ' elﬁrﬁ%r tI n(1ng 6??}% ttg : kst F%rnguta 10nalla/| less intensive two-

dimensioRhll RPEESEMhESN. THet dovIadS of |tHH presdre fihﬂﬁmoﬂ 5,generall¥1 have a TPSA
intraocular, intradernmal, intracranial, intratracheal,

which fawtlta@ﬁsa@nﬁaanom oftthe blopdthrajn batrier Rreferably,ithe TRSArafithepompounds
subcuta 0usS hal.m, ¢ el uding intravitreal or

of the PISER ég‘éﬁf&‘)glli b rgn%robgé?%?b X rectal, buccal, epidural
and sublingual. For exanple, the conpounds can be

adm nistered orally in the formof tablets, Esules, )
TPSA valudseean b@oaleulasedrascorsiangtd dmssqftwamepelﬂ@l@ aB thevwasld wide web

o B s L B 7 BT O g G .o o e

softwar®lis ASNAvaPhbRdrdnet ligpw! i cations. WO 2008/ 061795
PCT/ EP2007/ 010219 The tablets may contain

exci pi ents such as nicrocrystalline cel | ul ose,

mhecobRFus o PROESHEL BBt B o LSRRI e A e onc

and sub3¢qifefifreduction with borane dimethylsulfide complex to yield the secondary amines.

While it is possible for the compounds of the present invention to be administered alone, it is
preferable to formulate them into a pharmaceutical composition in accordance with standard
pharmaceutical practice. Thus the-invention also provides a pharmaceutical composition which
comprises a therapeutically effective amount of a compound of formula (II) in admixture with a

pharmaceutically acceptable excipient.
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(preferably corn, potato or tapioca starch), sodium
starch glycollate, croscarnell ose sodiumand certain
W@ 9ploe9si | i cates, and granul ati on bi nders suR¢iI/EB2007/010219
pol yvi nyl pyrrol i done, 5 hydroxypropyl nethyl cell ul ose
(HPMC), hydr oxypropyl cel lulypse (HPC), sucrose, gelatin
and acacia. Additionally, lubricating agents such as
magnesi um st earate, stearic acid, glyceryl behenate
and talc may be included. Solid conpositions of a
Pharmaseutically acgqpeabieyexaipsantd eree wellokredvn ars the [phammzacewtical art, and are
) latin capsules. .Preferred exci.pients in this,rega -
describflh B, 4R AE; b BEmipGER PhEm ARG Seishess 13" disyaPRigk Publishing
Co., NOWIRD! @ 99'?@rTh§é’ef)lgﬁﬁla&%lti¥ﬁt BisBs SHny 681s8lect@ with regard to the
aqueous suspensions 10 and/or elixirs, the agent nmay
intendeli @oute rdfiadadnisirationvard siasdasdvpbdreracewgical pfactiseorihegexcipient must be
agents, coloring nmatter, or dyes, wth_enulsifying
aCCCPtaQ%dP e snspeiRping Nt giftions & é]etrFIC‘H‘iePh@ﬁ{le-s uch as
wat er, ethanol, propylene glycol and glycerin, and
conbi nations thereof. If the conpounds of the present
Pharmacewtially asefal exdpishtsitbdtangdbe aseininethe lfoymulathenofthamhlaesaceutical
of such 15 adm nistration in¢clude one or nore of,. .
compositrt g BICRISSST IRYeNHaR M FORMRTBe, %t‘?‘éﬁ‘é’?% €8mIEEY [Kphicles, diluents,
. | B oul i .
solvent} Hheifer Biohyarid MDREIN &b, ko BUOFAN Bblghyaric alcohols
such a$gbeuvlsanebedibje atlsisatlstarioybedneilc oomaundsl, cdive/ @it, safflower oil
usi ng i nfusion techni ques. For _parenteral,

cottonsggdhiodi sulyaestens, sudhe ag sivipduplgatearizonseytl wyEaten higgders, adjuvants,
+for . St il e Sy- Lan 1-Whi . i .
ot TSR S USSR M Ty FRASEILAD purin
agents, teniBRers! bRt afeht s@pehdifif @Bems ividetdnigoagenis) @olorants, flavors,
_aqueous sol utions should be suitably buffered .
coating( pgeatse pagsevativesa qntowidants, pracgssing ggents,f dyg cdediygyyy modifiers and
The preparation of [ | e. parent I N . .
enhanegi et §F SHFMEC bt BAESURTER: FIC bl BHBHUE. psaccharides
starch, SR, dcdidéseRCRbthykallulbss heddiu@S cafokyketiwh ¢edluldyes edextrose,
skilled in the art. 25 As indicated, the conpounds  of
hydroxyprepylrieexshedexirine rralyrinydayrrelidongniew gnelfing wanes.aned 4pn pxchange
or by inhalation and are conveniently delivered in
the formof a dry powder inhaler or an aerosol spray
presentation froma pressurized contai ner, punp, spray
or nebulizer with the use of a suitable propellant,
The rowes fpr adingthistoationi (elierprdithe eempeunds lof Sreombersropnaelidadut are not

limitedgé,c%l,e%r%%lg{etrogi ?rfg* &8 [g? gste%] ﬁagﬁéé, %ﬁ%%&r&%’l a%gglgg%l%peesoﬁllﬂ?or}l), topical,
mucosaé (&gl a?a Rasdl Sprie Bt &drbstd FoOHInRA M) idsAl, Paréiral f(@. }V. B9An injectable

i'oxide or other suitable gas. In the case o ) )
form), pastsmotestad, mdraspiodl, intrepedidonege inamusmyarp entgevieapys, natauterine,
. pr.ovi di ng a.val ve.to . delivyer, a. neter.ed anmpunt.. The . .
intraoc Séquggaglcomtxglfzﬁg}aﬁ, plﬁ.%t’racﬁﬁ?laymér@v?%g i rrac?{g?,roventncular,
intracefeB8R Adubc a3 0 BFHHATAS Tirkfabid a0 {tRAP 81 Intra¥4meral), transdermal,

rectal, buccal, epidural and sublingual.

resins.

For example, the compounds can be administered orally in the form of tablets, capsules, ovules,
elixirs, solutions or suspensions, which may contain flavoring or coloring agents, for

immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release applications.
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solution or suspension of the active conpound, e. g.
using a m xture of ethanol and the propellant as th
W@ 208861795 Wwhi ch may additionally contain a | ubPCT/EP2007/010219
e. g. sorbitan trioleate. Capsules and cartridges
(made, for exanple, fromgezatin) for use in an
inhaler or insufflator may be formulated to contain a
The talPQYGSTy dBnaiRexéiPR&BOSHRR WS dni@f&rA}l%ta%l%é adlugose 1Rk DBFRIM citrate,
such "5 as lactose or starch. ternatively, the
calciunc eaphonatds difasich ealsiues ephtosphmie rando glycins, sksiniggtanisssedhe@s starch
.n the formof a s sitor r SS or it be,.
(prefer f(?r@dp({t?)tﬁioé éa.mlg)/:ai eschl!uﬁ]s%ﬁ'clgg é«éc'?l,[a\{(]‘,‘fm%weﬁge sodium and
certain!| Qbhiplbx  SifikAtkd OMandCT SARUIaRSM! BifHerLT sElihSt h@gpQ@W\g[pyrrolidone,
The conpounds of the present invention may also” 10 be
hydroxygeopginethybrelltloas HEMLEY), |hydecypropgicellddse {IdPCexsanepise, gelatin and
X 2§#$h%§#se of ,a .skin patch, They may al so he . .
acacia. Addirionally, debrispting gphis fBiGh 3 BRERESIR Stagiee Slearh ggid, glyceryl
iAGITHEY, itiBRs BEN Sifildk Wffemay A loyed
sonaFt A o OB St 08 L S a8 be o
as fillefd @1 golatinccapsidpe Befenedi excipeaitorin chisptdgad] iretweld, lactose, starch, a

sterile saline or,gﬁreferabl , as solutions in 15 .
celluloses gtilknugar on-highjmplepadar weight H"éy"égi’lF‘PFe,leB‘b‘F-i AGOYspsuspensions

naLi on' . w v : :
oo SO0 Bl W12, REESAGY St SoRUE0 e g gens
coloring; aatiet at agesi Withnermilsifying tand/o€ buspendipg tapenitatnidnwithodiluents such as
application topically to the skin, the conpounds of
water, qthanop psepsthenei shycoh end lyveerin. gad romhisraersdhersol as a
sui tabl e oi ntment containing the active conmpound
suspended or dissolved in, for exanple, a mxture

If the c¥mpburR&f e proseat fivehtién huelddathis@redpatertedallgthen examples of such
_petrolatum white petrolatum propyl ene glycol, . )

adminigratips fnplydy waR ahdmees of:  ipjrevepaudly.y dntjaarieRally.c iraperitoneally,

. f.or mul at ' ot ] I

SO LRR . P BB TSR 8P A sty or

subcuta@touslyn &dihis@Yih g Othe n”bdlﬁ?c&ind@,i land/epriyi tugihgixifosibe ageetiréques. For
a polyethylene glycol, liquid paraffin, 25 polysorbate )
parentegh administration: e somprundseare hesy lused iaghe form of a sterile aqueous solution

which r%%?c}%rﬁ%ﬁ%& eegasgﬁsi%l}cg?,g’zﬁy %{ﬁpﬁ%ge lce)lrla}n %aelt\g?% %Eu'ac((:)?eutgl make the solution
isotoniél R§RGRM) ITHR adubdusbluiRnt sholl aklsaithlly bafferddn@ieferdbiglto a pH of
subj ect. The specific dose | evel and frequency of

from 3dosBgé hesessany Ther picpypaen oA ¢hifatde parentrggl foamylafipeyunder sterile

consi s By 5 HRER S St Sl Y R s

skilled iethalgl ic stability and | ength of action of that
conmpound, the age, body weight, general health, sex,
diet, node and tinme of adm nistration, rate of
excreti nbinat{o he se

s nd SRR it o BRSSP G sty or b
inhalatioR&maR¥e YR ARPBYAURL(8RIRFThERSAD 6f Q183 1RwdRP inhaler or an aerosol
spray presentation from a pressurized container, pump, spray or nebulizer with the use of a
suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlorotetra-
fluoroethane, a hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA134AT) or
1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA), carbon dioxide or other suitable gas. In the

case of a pressurized aerosol, the dosage unit may be determined by providing a valve to

deliver a metered amount. The pressurized container, pump, spray or nebulizer may contain a
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A proposed dose of the conmpounds according to the
present invention for adm nistration to a human (of
wappsoxiamt ely 70 kg body weight) is 0.1 ng toPdI/gpP2007/010219
preferably 1 ng to 500 ng of the active ingredient
per unit dose. The unit dosyg nmay be adm nistered, for
exanple, 1 to 4 times 5 per day. The dose w |l depend
solutlorp%rtﬁ%én%heoiofheaﬁjdﬂv@ &rigdun@Ne. bt udink! a PExAROFCtRdRY and the
hat it may be necessary to maké roufine variations
propellarn asttbe dolyemfe \Adheqhemay ragdxblnnalheccagenamhlbma@ht of sqrh@an trioleate.
condi ti.on.to

Capsul it GO TpRS, Flc B AR EEGHE) OFF VSR Aoy SR ropsuMator
may be%MulHﬂeE't%Sﬁl{lﬂl epﬁo@ctlertrﬂﬁ cﬁ‘tﬁ@ E&Bb&&doafndtahﬁnt%ﬁeeﬁlﬂ@f& base such

physi cian or veterinarian. he conpounds of the
as lactos@iwestarichn may al so be used |n conblnatlon W th ot her
therapeutic agents. Wien a conpound of the invention
is used in conbination with a second therapeutic
C
Alternaf8Y; (RTH Il AFpThhc piaSert AFerion AP Anfaiiedin o of a
supposita§ tbrajessuey, drSit Ty bo apypliedt topically @f erer foamt of algol dydevgel, lotion,
conveni ently be, presented for use in the formof a
solution (¢&gagh ORURRD LT JUSHiR P& T FRIMPORGs ot PressRpuRERfien may also

be derm i AnSOIRLIPLIANRIBY, BPer AL BAELEbE ShPbuen.

uent F ST eous eparate or ¢
pharnaceutlcal formul ati ons by any conveni ent route.
When adm nistration is sequential, either the conpound

They gy @hfe banasminisierest byhthes gelsrnapher ajsedl .reutsgeﬁheway also be
adm1m$gre§do[yn ' Sotc‘talfa? q 1f1t'er ﬁ%)‘r]‘bl i\é}gﬁc{ﬂon #ggr‘%glc%h{l%ﬁhh&ncinsge formulated as

aneous e co ster

microned bﬁipehﬂoﬁshﬁl S@fdﬂﬁld} ipH adjhiéted, esndrilp Raline @@ Uprefordbly, as solutions in
conposition. VWhen conbined in the sane fornulation it

isotonigin aél@steé,pﬁerel@u wligel emiignalinén pmb@éﬁ% omt!lsa PERservgtive such as a
benzyla%kom% ne&pgn& OnRﬁérn? 1x¢e {l{éyex%%;'\n%te or rm Feadm %EIRSI nt such as

panﬂmﬁﬁparately t hey may be prOV|ded in any convenient
formul ation, conveniently in such manner as are known
for such conpounds inthe 25 art. The pharnmaceutica

For appﬁ;&%ﬁ i o}glﬁzg&it oé\f:t e Itl%nevc%ﬁéo% S ?1{' thg %perlgt &ﬁg%nEIOh%ag be formulated
as a suidIC binkBeht contaire Hﬁ' Rtive Boﬁgéﬂrﬂgiugﬁbnﬂed?hﬁlﬂmeéd inG 8r example,
Sci ences, 15th Mack Publishin - hbm1Jersey

a mixturd 9gth) one3gy rn»rs@efsr,hts folleating amingesl prlegq@d peirolaturpewhite petrolatum,

conpounds o res t Lon.ca asso ed
propy 1o (e PR AR Kb Ao NE Rk P E e By SRR PR IdMiated as a
suitablePRibh @ lcdan R0 C?p'eﬂﬂéd @r ReRedin! @&Ié#aﬁﬁ)le lanmM&ire of one or more of
2008/ 061795 PCT/ EP2007/ 010219
the following: mineral oil, sorbitan monostearate a polyethylene glycol, liquid paraffin,

polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

Typically, a physician will determine the actual dosage which will be most suitable for an
individual subject. The specific dose level and frequency of dosage for any particular individual
may be varied and will depend upon a variety of factors including the activity of the specific
compound employed, the metabolic stability and length of action of that compound, the age,
body weight, general health, sex, diet, mode and time of administration, rate of excretion, drug

combination, the severity of the particular condition, and the individual undergoing therapy.



10

15

20

25

30

the context of the present invention, an abnornal
protein structure is a protein structure that arises
wWob@s/0617pF ot ei n or peptide refolds fromthe  PCI/EP2007/010219
t hree-di nensi onal structure, which it generally
adopts in healthy individuagss, into a different
t hree-di nensi onal structure, which is associated wth
a pat hol ogi cal condition. Likew se, an abnornal
(3-sheet structure in the context of the 5 present
A proppsedealose oh thesccanmcsmdh eeqording (e ther eresmtm\anng@@wmmnétratlon to a

voman B A ST 4G R0 BB (50308 ot
active 1hé‘1@ﬂféhfj?él'| thit di(Fk‘éoTﬁe LAt Y& Mma ?l%ra'dﬁhﬂlrs@red’\‘félc&ahﬁ)le 1 to 4 times

associated with a pathol ogi cal condition
per dayp@h¢ dosel will dépendoe thertvaith aﬁaactrmmsgea@reslt wﬂhbe eppretieted that it may

treat ed th t he conpound t he 10 )
be necessang i mﬁ” € ZPuIng GEZUbRS 1§ ﬁegﬂiﬂgﬁdsﬁ 5 0 thet agg 4y yeieht of the
patient 35'%11&91 g fle % lgl &k fhke ‘i%n&irti%%rb%— treatgd"'"ﬁleg#ix‘é&h@e Qbse and route of
| seases an orders 1 nclude neurol ogical disorders
administtatibn &d1] Altirhaelyere' a theliseretsm ¢fADY attahidestgshysictn or veterinarian.
conditions characterized by a | oss of cognitive nenory
capacity such as, for exanple, mld cognitive

' ed | & n
e coERRRBTET o Wk 6 BEOBIET o 2
agents. (Vdrch cbmpel)nd bﬁﬂle(ilamti%arlkluﬂ&bm Geniinbtien withrpseernd therapeutic

O her di seases which are based on or assom

agent agfige) agaids| thg sarpe disspssdhedese of eag)y erapqpaddngy @%f fr@%lrtﬂat when the
I ple sclerosis; Creutzfeld Jacob disease,
cmnpm%§'€¥%§gﬁ&§J di sease, H V- rel at ed denmentia, ALS
(anyotroplc Iateral scl erosis), inclusion-body

ositis , Adult Onset D abetes; senile cardi ac
The comginagPEOL] @rrede %‘rverf@ax GeRreaienty dpegprrgsnicd; HEasedn thpform of a
pharma%:‘gﬁicgfi fglq?l?er 1 ?zlzlgfé)é&ﬁoa d (}?ﬁeﬁgn@ﬁtsdgﬁ C ﬁ‘sc&rﬁﬁha‘uons may be
administérsdl aditheo kéentialic bl dirﬂ@tahebllisl}@alh svpa&ual ordedrbinéd ;phiufigaceutical
anterior chanber and the optic _ nerve, |nclud|n%
formulagioag by #ay comenieahzoute. Whemipdiginisiratipn dg segyentiab either the compound
of the bﬁltv?nt?m l oql qh es%ggﬂc} tﬁ@rap&[h% \élg&{te% beI Qﬁ!nﬂﬂét&%d first. When
oCu anyI0|doses I'ncluding pri
adminidt@tibnal sHe@emesd, itk SombthatiBs WAl be dagiistedi éither iifl the same or
particul ar age-rel ated nmacul ar degeneration; the optic
dlfferenﬁamaemaqeneca!d@qm@%mqne Wherepmbingf igethe wipte formulation it will be
apprec1f1tﬁ§ tﬁ%iathg)fwg?c?)mo nfgphet: Istsabﬂeaé}lgi % ) e?acf%ﬁéqgﬁth each other and the
other cipSHETEEITithd ﬂﬁ‘nﬁi&iﬁﬁumn Forni1ged E@ﬁi@d’télylth@{s&ﬁhy B8 pfoaided in any
be enpl oyed for the treatnent of Al zheiner's disease,
convenient frmotptioni sanvenigaily imesich maninpr as_@rwnbwmfw@wbrﬂomounds in the
art (LBD), amyotropic |lateral sclerosis (ALS),
" inclusion-body nmyositis (IBM and age-rel ated 30
macul ar degeneration (AVD). In a particulary preferred
enbodi ment the conpounds of the present invention can
The phiyenagentical eemperitienseoftthe dvestion odn ¢ predupest insa Aiaseerda@own per se

to the sW?le O}Qe%o%;als? esscrll%y I?F;Z&%p el,qg JR%:mir?fgton's Pharmaceutical Sciences, 15"

Ed., Mack Publishing Co., New Jersey (1991).

Diseases that can be treated with the compounds of the present invention can be associated

with the formation of abnormal protein structures, in particular abnormal B-sheet structures. In
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The ability of a conpound to inhibit the aggregation
of A(3 can, for exanple, be determ ned using
W0 bwsoerseEnce correl ati on spectroscopy as descPCDER200T010219
Rzepecki et al., J. Biol. Chem, 2004, 279(46),
47497- 47505 or by using thgghioflavin T
spectrof | uorescence assay. 5 In another enbodi nent the
the confeXARP YA predénttifGeritfofS 8N hbAGMAN hrABinCiMcRPe vsssq)rét@in structure that
treating or alleviating the effects of ocul ar
arises vdwseagetgnagsmph& edoldls frionptht hlarleoglmaismnal structure, which it generally

adopts g{;@%&ﬁ? ci{h%l?lél%? déé'grsgtit @?e@t 1%%§%nﬁfstrturc]gm\:l,iv§lﬂgll1 is associated
with a g%xm&g%lap%lﬁﬁ?&}w eﬁlﬁgwg@t Qphﬁ%rﬁﬁi B -sheet st cture in the[ context of the

Ities anges I'n the tissues of the Visua
present SHGn€ioh 1S dqsiagt sfradtuRXBaPAries Mekh Qﬁ&btenﬂ T3] ?Qﬁﬁiel refvlds from the
. Sai d pathological abnormalities nay occur,
three-digneasional, structwtef tabnit gensnaUEsadoptStlneheilbhieyr@dwmlualh igo a B-sheet
sual cortex .| ead; cortical visual deficits;
StrUCtuth\gh‘zSht‘%‘i‘ﬁS?)‘f‘lat@héN’rﬁ’e? P%{h@g%‘ﬁgl cogftiof- nerve | eading to
gl aucoma; the lens leading to cataract due to
bet a- anmyl oi d deposition; the vitreous leading to
In partiodan, ar ongrhlpddimseisdis¢abes thett candeltrattidrygth thegompanyds of the present

retinal degeneration and cul ar . degener at. , _for
inventiQn afgdissases OF PRt %ﬁ%ﬂ%ﬁ?‘%ﬁ@&ﬁ/&?‘ggf amy%-ﬁﬂs ptqteins. -
nerve |eading to optic nerve drusen, optic neuropathy
and optic neuritis; and the cornea leading to 15
This gloapt ofc diselysss rang hdﬂsoﬂihxs mohde umﬁimolagmair dlsngiersn stidheas Alzheimer’s
can_ al so be in.the form of

prese i nventio g
DiseasAT3y, 156 o £4paioneharCgriasd by § PRAMYEY CCRPgTY capacity such
I |
as, for BEAME, ﬁiﬂﬁ‘g%gﬁﬁlvggg{pgfer%?ng%g;?ﬁ igﬁfgf'et%?b' démeﬁﬁ&,?ﬁé@ﬁ s€yndrome,

carrier an pi ent.
heredltarp rpebrall hamdirhagd Weth famnyididosis @0utbh oypeli thalGuamaBarkinson-Dementia

f I
compleg et Yas28ito A FioONSH Ao ob st WoRTS oid ke proteins are

progres?il\/? eﬂg)'r%ﬁhis%r g{aiély\é EnEIRPRO YA oYt 'c@ﬁ&ﬁﬂ rﬁgoﬁ h(ﬁsease | Farklnsons

Xture. urt I ol ogl ca
dlsease,aHIVVIelandlbdérﬁémea QAL 8 qapgoticpiodyteek eclerasisy, hlodllsﬂgl b@dy myositis
f ect sane or a simlar nmechanismas th

(IBM), @(S‘HB(QFW@ ta@g’qeg,, qq:gll@ gardiae amyRIAeSis ﬁn@@crw t\&l‘ﬁo%and other diseases,
1nclud1¢%%r§¥l§ (jﬁan gﬁ!gﬁ%lcﬁg}' g[ e%%%g%ﬂa éet tai‘llff@r %&l dfcthé Xyeo such as the

unr sSNs O

visual &R ahdlyding horfical gl efitiogi tha|dn}erﬂ>@tdh‘dﬁlbeﬂﬁﬁ©uh€i optic nerve,
may i nclude neutron-transm ssion enhancers,

includingg g]@ﬁ@ﬁ% rthpdansi mchiding cataraet duectoohataramyloic dgrasition; the vitreous,
1ncludnléﬁnl&l:lﬁért @bld%gé Clt}yen?e%gg,t ﬂgludln:é 8’?‘&‘8{11’?31 é{%g%%%ﬁ{o%s and macular

aze ranqui-l

degene@}bh, hﬁspzﬁrtlcd&loﬁg’tgl%ldﬂéd frﬁb@laﬁ eeg&lﬁbﬁﬁﬁﬁr the cptietnened)dhdliding optic
postsynaptic receptor agonists, nonoan ne oxidase-A or

nerve drygen,japic ipewropathy mneeptiy newnitiss g thecemgn, ingluding lattice dystrophy.
receptor antagoni sts, non-steroidal anti WO
2008/ 061795 PCT/ EP2007/010219 38

In a preferred embodiment the compounds of the present invention can be employed for the
treatment of Alzheimer’s disease, mild cognitive impairment (MCI), Lewy body dementia
(LBD), amyotropic lateral sclerosis (ALS), inclusion-body myositis (IBM) and age-related
macular degeneration (AMD). In a particulary preferred embodiment the compounds of the

present invention can be employed for the treatment of Alzheimer’s disease.
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i nfl ammat ory drugs, antioxidants, and serotonergic
receptor antagonists. In particular, the further
whe@Bogi7eal |y active conpound can be sel ect ed PCOEP100E010219
group consisting of a conmpound wused in the treatnent
of anyl oi doses, conpounds agmai nst oxi dative stress,
anti-apoptotic conpounds, netal chelators, inhibitors
Tmi
The abg{w r@gb% croegﬁg%% 3 gx{i}luf@% rttlFEc 5%?%%&%@ /i’%wb @A, 48P bidifle, Be Setermined
using moﬁespermparm@laﬂ;mhfspaatcscéﬁy 380B&)cribad snd%zepedma et al., J. Biol. Chem.,
ctivators, y- se eta e |nh|b|to t au
2004, 26?@@&“%97'&8@%%%%%& §3v1§ﬁe%tect5ﬁ> Fgscence assay.
attractants for anyloid beta clearing / depleting
cel lul ar conmponents, inhibitors of N-term na
In anothéﬂlﬁﬁbécﬁdleﬁﬂﬂkoédinmmas iofiche @resent piviverglomt @iﬂialbeedsed for treating or
nyl oid beta 3-42, anti-inflamatory nol ecul es,
allewatmgothﬁ sieets oh oeulandispasep pssogiated vath pathelogical %hﬂorrn@htles/changes in

the tlssﬁelzgsv% til% g 1suaf§?/sge%] e&%édlar fzgsgé«ggte& %&%ﬁﬂ%ﬁf‘b&& ’r?lMed pathological

er drugs 1 n
abnormaRE@ésf dHafgesdinl ﬂleaﬂgsueﬁl ltif T ihe i Wua$ Lspahmtrentls asAfor example, neuronal
anti body, including any functionally eqU|vaIent
degradzmqwm ﬁgd)paﬁyologaqgl] abmn 1tlp¢ampg OBy @)@pxmgnle,q@gilfferent tissues of the
eve.su L4 FRTV 6P Bl Ll BT G Y, S L A Sl e e
optic né&&k Jedd@sl UERudIRAN the %&Fl&aﬁﬁg ﬂﬁbatmeﬁ d¥f tot bga-Angloid deposition;
peptide. 15 I n a further enbodi ment, the m xtures
the vitraeusoleading te oculae amimdwarthmgtlr@olnedmg 0 prissirn rgynal degeneration

ne together MAt a co .CO d|n to.t
and mifE AreSRrbGitE B, cxfpl fef SRR YhecHi i ialifhy) B8 onjic nerve
leading@6 Copicalir®: 8AkEN, ptiRNHufSpathydiddusstic ﬁ’é’iﬂftl@r althe cornea leading to
exci pient. 20 I'n st|II another enbodi nent of the
lattice dystrepityi. on nmi xtures are provi ded that conprise as a
further biologically active conpound "atypica
anti psychotics" such as, for exanple clozapine,
The coﬁip@ﬁﬁ@é SQBRding 18 RRE IHQRARY irRkhidPta7als® B pRlvidbaaRi R form of a
for the treatnent of positive and negatlve d/psychotlc
mixtures witht aimieasinoha dimtiger hiblogirialatactive codwousd andior tshpbgymaceutically

acceptaggr gﬁ{rpﬁrreﬁpéfg? o ﬁ%q% aﬂni%%/%;)aqla %lﬁ%}glgbg hee E:(gt?lpound and/or the further

blologléjdlgcarcﬂ@@écﬁﬁ J?ﬁhﬁ'é’ bfé&"eralﬁ? pr&EAt iAS t%aﬁé‘tﬁ%ﬁ%néﬁectlve amount.
ttened affect, apathy, "and social w thdrawal

together with a conpound according to the |nvent|on
abl e .car

d t [ t I
o P e LI i
mlxmr%ivi rbd?ol% fcﬁ?’ Lté’tl\"éss%@sthﬂcen&r)gokﬁp%%nﬂ PndyQXR Al biBfdgical effect

e conp 0 according to the preésent
by the ismerairmnna}ae mefohamemaamthe cotgmund kecordmgWO the invention or by an

2004/ 058258 (see especi es. 16 a
unrelatsdmERRAARR Of 8FUATERR ‘Px:aamﬂ ol trglaﬁsla@rg’zoréazftlat%g?echamsms of
al kanesul fonic acids and al kanol sul furic acids (pages

tion. . o e
a'(:1()1139 to 51), cholinesterase inhibitors (pages 51 to 56),

Generally, the further biologically active compound may include neutron-transmission
enhancers, psychotherapeutic drugs, acetylcholine esterase inhibitors, calcium-channel
blockers, biogenic amines, benzodiazepine tranquillizers, acetylcholine synthesis, storage or
release enhancers, acetylcholine postsynaptic receptor agonists, monoamine oxidase-A or -B

inhibitors, N-methyl-D-aspartate glutamate receptor antagonists, non-steroidal anti-
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WD 2008/ 061795 PCT/ EP2007/ 010219 39 NMDA recept or
ant agoni sts (pages 56 to 58), estrogens (pages 58 to
WG 2008/061005 st er oi dal anti- inflammtory drugs (PerEB2060010219

and 61), antioxidants (pages 61 and 62), peroxisone

proliferators-activated recgptor (PPAR) agonists

(pages 63 to 67), cholesterol-lowering agents (pages
mﬂamn@'ﬁofyo dhh, afiodi@idfls,i sHH BlbRInSrlid 38Rptof ofifsts. In partlcular the

myl’oi d formation inhibitors (pages 77 to 78), netal

further bimécb@taﬂysac(lpagwpmchm beelectedtfrom shecgrotip cgnsastmg of a compound
|-de ress é)g) es 80 to nutritiona

. 2), .
used. irg B Lo BRIEN o rests g -apoptoti
i@ V -
i hﬂ%@ﬂggé ol Sy ] e
amino- Bpebpadg¢sulfoniei clicidoc@Gadsy), i 4 3|—pmparmdrsatfeniatb1er(é;3|i’[® a-secretase
reference. 10 In one preferred enbodi ment the furt

er
activatqss,g ﬁbg?F‘éaY‘lS?Fr%Fé%q VRNIBERRS o (At Prefeias, ARMTOBBRAMIfRG | @aﬁfﬁ—@ breakers,
Y,
attractaﬁl@ fof edrlcg g?tl %a?ﬂlgn/;’@ég?%@gicggh%?g?m? réﬁfnw GAiBR&S of N-terminal
truncatétD %Q)l@ﬂabctac hich®ling ®irogluantede dmyloid abétalr B-he[ amsipieflimmatory
of the invention, a mxture is provided, conprising in
moleculc-ggdq)p[ q@ﬁn@%er@wnh@togco@@ﬁos%h ap fAsTing,IEYRstigRIngndonepezil, and/or
At y P
B L s
nutrmvf: UElﬁipléiﬁ@its pai t sntitddy e dheluiihp C iny efiactivnatis edp.dv;hemd antibody or
anyloid 0 (AR), particularly to the_ native
fllIlCth@q'jmfaﬁp‘ eereefn a@fAﬁaﬁ@qgﬁnw ]qutldt: Heagmest eensisipe sif @ single or repetitive

e GBS, AP RS R 8y R ARG g, e

peptidecapabl e of inhibiting, in V|tro and in vivo, the
aggregation of anyl oi dogeni ¢ nononeric peptides,
speC|f|caIIy (3-anyl oi d nononeric peptldes such as,
Qmeri c .pep 40,
in a iRy RGBT DEpS A iy venfin i ot micin o
memanﬁﬁ@ttd)%iﬂﬁa\r Wittt @ dungbunB! Resddalg ROENBebdht aﬂ%n@ibﬁl and, optionally,
fibri or fllanéﬂ?g Througﬁ t he. n?ﬁhlbltlon of the 4
pharmaggjjiceln a¢cgntable camiarand/iog e dilgentond/ior ai €x¢pignt- des t hese
anti bodi es are 25 capable of preventing or slow ng
down the formation of anyloid plaques, particularly
In still hbAtherdéR{b&ifehtOsMhe kndehtion Whikeilted SrekiOVIdED tHA€ €OMPBrise as a further
i nsol ubl e by change of secondary conformation and to
biologi¢zdlyt hetivenjcomppuaind @fypmiflmtmssmhatwé’s such Bs.afars exgmple clozapine,
i seased .ani mal s or . t .of
ziprasio RREGHON: FEPTRIALT £ S B EOTNY FEBRIREE OAPEfive and negative
psychoﬁ’@%?m%%nﬁ@ %@@élhé’ rhall@@inﬁ‘ﬂlérﬁ Qfeﬁfs%ge% ?Eth dﬁgkﬁw |(1%ﬁn1fested by
pol yneric anyloid fibrils or filaments formed by t
markedaggﬂggalce,aiera;hnaﬂyﬂang@tmbty&;mﬂ|b@zqm@p1r|dm§>ggamzed behav1or as well as

anhedoSpe AN Iatf%ct;%@alﬁr‘% %hg?q nO@%%@g?(%t des %&%n&poﬂd according
to the 1ﬁvé¥§ronoe[nd;— offttonally! a PRRSEcBhicaIfMaddepfable carrier and/or a diluent and/or

an excipient.

Other compounds that can be suitably used in mixtures in combination with the compound
according to the present invention are, for example, described in WO 2004/058258 (see
especially pages 16 and 17) including therapeutic drug targets (pages 36 to 39), alkanesulfonic
acids and alkanolsulfuric acids (pages 39 to 51), cholinesterase inhibitors (pages 51 to 56),
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WO 2008/ 061795 PCT/ EP2007/ 010219 40 nononeric

pepti des, are capabl e of disaggregating said high
wor0806178F pol ynmeric anmyloid fibrils or fil anket/BP2007/010219

Through the di saggregation of anyl oi dogenic pol yneric

fibrils or filanments thesegoganti bodies are capabl e of

preventing or slow ng down the formation of anyloid

NMDAPeB&iSiSant nms h@%@_& 5690 318), aéstrsgér@topegbsos‘s {ohs)s vioRkRMBidal anti-

aSSOCIate di sease and or 5 reversa
inflamnetoriyt slnpgsogp@& @h. aridn 69, Iahtla)ndamer(pasﬁiﬁe(ﬁtl @fdt ), peroxisome
i hvention, the conpri
prolifergiQFSHAILAIY TECePIfty (BE AR AL Bot o Lo sgoloveging agents

(pages 6@&‘; ﬁﬂf am%i&hﬁ%ﬁﬂ%g%s' B tB'7f75‘ Nedy100FbmMtioRl iARBRbisi (Pages 77 to

1t ex an aggredation i nhibition
78), mqwlmhelratqrs gmgeel’B aad 78) ohrmamchxgmsmnd aptleihaprdSM(pag@S 80 to 82),
defi ned herei n bef ul ar| alred with a ﬁhb'
nutritiopl gFERPISRETS (PRI ST halOL e | $9MRAURGS | Fcigaging the avatlability of
[
i SRS 04 i (TS A BB 55 ),
which dmanmemuls afdoypozarad hemit byorefdremyei t ope which is present

in the NNtermnal part of the anyloid O peptide,
particul arly enbedded into the follomﬁng core region

In one %fefegggl eh‘fboéﬁnén? fﬁ?tllljepfilir f_oggéallyaﬁtl cg\ﬁn(lqs %Fgﬁﬁ%ﬁa including
any funéeéhally2qlivalbat dhibbdy b? fiktidRal Parts ﬂﬂere?)'l P& antibody can preferably be
Particularly an epitope localized in a region of the
monoclpralgehimerie ophwnaniredet ween anmino acid residue 12 to
24, particularly between residues 14 to 23, nore
particularly between anmino acid 20 residues 14 and 20,

In a fuE@BPRiFECNOf tthe GBveahitioh] BChiNt@eognprovided asvehprisiigh g addition to the
sites which residues are (g&edon1nantly i nvol ved in

compoundeofiSherivemtiass an ansibedy ineludingifusetienal Ratnirerest r ggorsgparticularly,

aa mon%gc%itaﬁ !ag r%b%% 1nczud1 aq"gmcqfongpia}té qger%c?f %ﬂc@%%co%ﬂgegtand binds to

resp Set Ve pecr f

arny101d W(Nﬁytpéftﬁ:u%lyt fe Ry ﬁﬁ@ﬂ’l cbﬁl’%ﬁﬁ&tﬁdm of @f¥Ndid e, thanis to amyloid
dition to the 25 conpound of the invention, an

ohgom@mancbﬁbgrs pempt tounad lingarized iamyleid ispesigs. ant i body, but
especially a nonoclonal antibody, particularly a
bi functi onal nonocl onal anti body, including any

In partlfslklﬁﬁ tshianatibydies dicVedpable FnhhiBRE, & viirengid mNabo, BIRS dgpregation of
t hereof, whi ch anti body has the characteristic

amyloigngepiermpeemeric peptides, snsdificplly dranayloisymanempii¢ eptides surh as, for

sel ected fr p ng pf,FP 12H3
e b, 55458, BB 35 SLPLEATSLEH 09 Phal Bt ey 4p
monom%g 37 g@de@nﬂmpﬁ NR6lec@r p 3%2}'&1& ﬁtﬁbl'ﬁﬁ ¥r fitnda®@MThrough the
7 2750 and 8/061795
1nh1b1t1§’1CI'deFh20®ggre)gg®®m90f amyloidogenic monomeric peptides these antibodies are
capable of preventing or slowing down the formation of amyloid plaques, particularly the
amyloid form (1-42), which is know to become insoluble by change of secondary conformation

and to be the major part of amyloid plaques in brains of diseased animals or humans.

In another apect of the invention, the mixture comprises antibodies which, upon co-incubation
with preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation of amyloid monomeric peptides, specifically f-amyloid monomeric peptides such

as, for example, AR monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially AB;4
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41 ACC2751, respectively, ET 7E3 deposited on Decenber
08, 2005 as DSM ACC2755, and EJ 7H3 deposited on
woemsnbtisps 08, 2005 as DSM ACC2756. More parti CRCHEP2007/010219
the invention relates to an anti body including any
functionally equivalent 5 gntibody or functiona
parts thereof produced by a hybridoma cell |ine
monomSft §bRdksl hAMAA810bP dika ingt §di@ M@éh ROIdedi®, pdi¥imeric amyloid
12F§@E2, and FP 12H3- & %%g%ff?%d_oﬁﬂéecenber-di,'2005 d
fibrils carfidam@es ehitiveughOthe dpaggrezatempdanweiggenas palsmeACtibribor filaments
DSM ACC 2750, and. DSM ACC2751, . respectively, . ET 7E3. .
these apfBIgss uti OB RRELF 08 Or AN MG SOBGVIA COmion of fyigid plagues
which I%Eg% tf 8ROl Bl o RV rIRE BFRBEoHS astBAR @ WithSMe Affeaéd @nd Hdelay or
The above anti bodi es afe described in the published
reversal oftisrpragressial. appl i cati on WO 2007/ 068412, which is
i ncorporated herein by reference. In a further aspect,
the anti body which is conprised in the m xture
i | MRS i s R At DR Whpeciall
o it 6 L08cL B RSP BH. (50 Rr a TR gl B il o
monoclbiid grebddyt drefinactional pérestherof] which hetibodptis bidahotionaliatbispecific in

. can .be suitably used within the m xtures according to
that it exhebit Betdsresrisrtinm iHDIER RIRRTD 3etcll py dsaggnsation property as

end 145 D3R S T TN i

anti body, it preferably exhibits a light chain and a

heavy chain as_ depicted in SEQJD No. .2 and SEQID, _.
In one (ggbogiragnt) Hice PHXIITG RAMPABHRS A #nfibedynwhich recognizes and binds to a

/ 10735 i g i . .
conforeSEr SRR SRR P NP YR A p-eminal
part of it SioldP Neptide, padichREly|dhiddedBimb tharfdlondhg oselregion of the N-
_ Application No. PCT/US2007/073504. These sequences

terminahpart af the agrvdeid Bingptike at t ached sequence listing. 25 In

still another aspect of the invention, a mxture is

provi ded which conprises, in addition to the conpound

Val- a¢ieor ding t @Glhhe Loyentlican andhlas phescr Phed hglei NGlu—  Asp-
before, a peptide fragnent fromthe N-term nal part

12 dB thelf(3 Pdéptidéd parkZicul d8ly d? A(32Beptidle 22 23
fragment consisting of a single or repetitive stretch
of between 13 and 15 conti guous am no aci d residues

Particulafl9nt E8itdYe A8cdIRediinad rda6d offthé [Peanmi¥1dido pRjtdifEbetVetin amino acid
particularly an A(3 peptide fragnment conS|st|n% of ) )
residue dRitn @4, paticulady befwssn sesiduss dd 6 23mmoreepagtiowlprly between amino acid

N A Y RO R T AT
predom®fanf1¢ $hwiedlinkBe bindgdglsk e planabidoptateity and located at position 16, 17,

and at position 19 and 20, and at position 14, respectively.

In a specific embodiment the mixture of the present invention comprises, in addition to the
compound of the invention, an antibody, particularly a bifunctional antibody, but especially a
monoclonal antibody, particularly a bifunctional monoclonal antibody, including any
functionally equivalent antibody or functional parts thereof, which antibody has the
characteristic properties of an antibody produced by a hybridoma cell line selected from the
group consisting of FP 12H3, FP 12H3-C2, and FP 12H3-G2 deposited on December 01, 2005
and December 09, 2005, respectively, as DSM ACC2752, DSM ACC 2750 and DSM
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WD 2008/ 061795 PCT/ EP2007/ 010219 42 equi val ent
fragments thereof, but especially a A(3 peptide
wo egierds as nenti oned herein before attachedP@DEP2907/010219

i ncorporated or reconstituted in a carrier

particl e/ adj uvant such as, 4ijor exanple, a |iposone.

The peptide fragnent can be conprised in a vaccine
Accm@m@ﬁéctwap ETWESadéﬁoﬁ%d%n DebSnbdp @8t DO ANDISBEACES2755, and EJ

fi'ed by a I'i pophilic or hydrophobic noiety, that

7H3 depmﬂedlondﬁeesmbcd& 20enas PEM BCGARE56i pi d bil ayer of the

| i posone carrier/imune adjuvant, particularly by a

i pophilic or hydrophobic noiety which functions as
More pﬁﬂlcﬁﬂ&l Othef Pivedtth REAE A ar 'ﬁnﬁﬂfd | fn@ﬁaﬁgeaﬂ%} h%86nAR%quivalent

as imension that leads to th pept| Bei ng
antibodp @s iftrictional pantd thdredfi prodectdiby a:lhybsrelomamellmlteyseteotedtﬁmn the group

consis b TE LIRS 15 o A4 SEOSHLIEDOLEE . 2005 a

Decembedtdoy 26?? dres Ftl$él¥/9isy]9§ﬂ/l Q%c%s? BRRF AR 2956’ anJP HSM ACC2751,

especti a acid, atri ceride or
respectlph]@sMToWiEBl depokited par Decanhtar osr, hZOOISya:lsr mSMbAGOiﬁSﬁt ynd EJ 7H3

Imtic acid and_the |i osone preparation may in
depos"‘%%‘i‘pﬁ%ﬁm%ﬁ’@a?qp%}‘? RIMAGRE Such as, for exanpl e,
lipid A alum cal cium phosphat e, |nterleukin 1,

and/ or m crocapsul es of pol ysacchari des and proteins,
The alibile patibodies adrey dascribbd dai Olihi:f pablishe@i thté&natserah agplication WO
nmonophosphoryl or di phosphor lipid A, or alum These
2007/0684d25 whic é?lné%li?ﬁﬁ‘?cl]il%ﬁ@bt}’ffﬁ r"@ﬁ?’r be suitably used in
the m xtures of the present invention are described,
for exanple, in the published internationa

In a furthiePhdpeed, tHeranti¥édy2@8ichQS Sékhprised(n BheagbasieacOdrdig to the invention is
_anyl oi d- associ ated di sease or condition or of a
a Chlmiﬂceélﬁlt&péﬁiqfi %frag@e_afnﬂ@mpf,o@rda hymapized tangibadys e gefregment thereof.
These %nglrtthl o tﬁb%dge g { gaﬂlt PMH&R}T’ ﬁSJH ﬁﬂl Bﬁé drgg(ttl‘fr%g Ian%)rdir‘lg to the
e Spetit in oun according to -t

present i@ fibh @ft deBcribi, W}’dx@hﬁbld@ 0 irriati thabagitatién BCTVIS2007/073504
situ, which includes bringing the sanple or a

filed Jubpks2PPE body part or body area suspected to contain
the 25 anyloid antigen into contact wwth a conmpound of
the invention which binds the anyloid protein,

If the aidodMiNghimenic@Raibady gt pltetbeablga ¢RHibitO R lipht dHafiflaridoa hé¥Ry chain as
|oid portein to forma gyound/proteln conpl ex,

depwte@gtyre&mgnahyof o7 rand OREQY Pheleofpedningmatiaiah Application No.

rero SO RORE RS GR EREPGE o aBBRGR Gt rsion

as deprigengespd anyiel d1 Rt SEQ% D N $asPlIBteftatioREC Afpplication No.
body part or area, optionally conparing 30 the amount

PCT/UB20054178 566 riwanshiquentes are alsnyiosn indhaattpshedsequenaerlisting.
val ue, wherein an increase

In still another aspect of the invention, a mixture is provided which comprises, in addition to
the compound according to the invention and as described herein before, a peptide fragment
from the N-terminal part of the A peptide, particularly an AP peptide fragment consisting of a
single or repetitive stretch of between 13 and 15 contiguous amino acid residues from the N-
terminal part of the AP peptide, but particularly an AP peptide fragment consisting of amino
acid residues selected from the group co_nsisting of residues 1-15, 1-14, and 1-13 from the N-
terminal part of the' AP peptide, more particularly of residue 1-15, including functionally
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in the anmount of said aggregate conpared to a nornal
control value may indicate that said patient is
waafoB@6i7ayy fromor is at risk of devel opi ng anPCT/EP2007/010219

anyl oi d- associ ated di sease or condition. WO

2008/ 061795 PCT/ EP2007/ 010239 43 Monitoring m ni mal

residual disease in a patient followng treatnent with

%&g&éﬂ CAB fbptiiet Pagnitd) r

emnvdég ac |eggg&gsfég$g%%?%g??ﬁ232620|f|c blﬁh?ﬁgﬁg&%%]ﬁgﬁnbeﬁ)e
attached: ummo inorsated or n@onmttmd in pvearrier q»arttc«tﬁ/adjevmu@ @b, for example,

nin a.sa in sit ch 5 includes
a llposo‘ggq h’g]plpﬁptth?efr t@atb e gOIQBré Lélflp@ Gepe ﬁg@po%po%c}ayartlcular the
peptlde%ﬁ?eariftﬁ)\?m : @cgb% g n%gﬁfuﬁb R b ﬁrgp%ée %ﬁtﬁ%@%ﬁﬂ&#ﬁﬁgsemon into
the lipidhbilayey lodi ttie lmdsbmlemanad:ﬂlmmw ad]av:mnnpamnndlatly lb)j radlipaphilic or
t he anyI0|d protein to form an cogp

hydrop}gg),lﬁjp@g@ d\é{xcgbfqnﬁ‘@oqsn%s ammanehor &1 t e in tile liposome bilayer and
has a dﬁl?ém%s gﬁétgé oc#se[b hé @%ﬂ% &’%e%%?&fnﬁh %%15 %FIbE(IE\%Id tlﬁ cﬁ%g BESximity to
the lipopér@s suirfseeOr absence of amyloid 10 protein in the

sanpl e or specific body part or area, optionally

conparing the amount of said conpound/protein conplex
Ina fur{h%r "é]mpgﬁlgﬁht Sf)tgl'é ril%enﬁ% L{ﬁe liéﬁ{lﬁé g ?}E}irgﬂﬁdg?@ﬁml%lé% is :J]ﬁfty acid, a

tnglycebidé e arﬁlt()slbmﬂip&ﬂtlﬁlt feﬁ&fmﬁl@ dfapgtdcel)ta tigyycetidd br ahbsholipid. In
froma mnimal residual disease. 15 Predicting
panlcula@stbedydvfaﬂ@by groiefy pamaérﬁtth acid andethenlipesofjer pregaration may in

additio§ crgPlP J‘ da.no %Ee}ogﬁ b e d(; b%(ad'@lét N ?d %%,C gfu% ngal%ﬁn} tl)(flosphate

f IVent he "speci

interleuRinndi, nﬂldﬁfr mlcmm%doﬁWsdtdﬁ@nﬁés tah& proveny, | Bt particularly a
the anyloid protein in a sanple or in situ, which

detoxified dipiftA ssushiap giangphoseheehpr @lpb@spﬁogﬁ) bpidk Aconsdem. par t
or body area suspected to contain the anyloid protein
into contact with a conpound of the invention which

These Qi@‘ﬂ&iﬁdﬁecoﬂfﬁdsﬁioﬂs ARatPeAt Bk Nsuitablly Odeddint the SOMRYNSE the present
bind to the anmyloid protein to form an

inventigro mpwsundiyspribadei for cexgnplr, et Bet i prplisked f teraetiangl oppplication

ound/proteln conpl ex and correlating the
Wozoé?@g%ﬂ e or absence of the conpound/protein conplex

with the presence or absence of anyloid protein in
the sanple or specific body part or area, optionally
Diagnosie o aniamyleidessovinied dxseassaxr@ondmmp ou @ﬁ/amr@ilmqsltmnbpl agamyloid-

assomag:g éillsrgggegor}g:ﬁg{h&llg{lélggiet tmaé/f eﬁ g\a/%(gg{] é%tg%grﬁg specﬁic binding of
a comﬁoﬁﬁ’d a&doRdihBab tRAifleRAdA &N thehBfylBid p@ieiR Gh %néahﬂﬂe f in situ, which

bei ng responsive to the treatnent Bi ol ogi cal sanpl es
includes Hoaingimgythb esampéad of | paeifidi agiyoparis onbody area suspected to contain the

st SR S SR b e St e st
proteindbB&ARE RE HRH¥ULE VT RE ihR¥htion to bind to the amyloid portein to form a
compound/protein complex, detecting the formation of the compound/protein complex and
correlating the presence or absence of the compound/protein complex with the presence or
absence of amyloid protein in the sample or specific body part or area, optionally comparing
the amount of said compound/protein complex to a normal control value, wherein an increase
in the amount of said aggregate compared to a normal control value may indicate that said

patient is suffering from or is at risk of developing an amyloid-associated disease or condition.
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30 nmonitoring mnimal residual disease in a patient or
for predicting responsiveness of a patient to a
W e@avess with a conpound or a conposition orP@I/EP2007/010219

m xture according to the invention and as descri bed

herein before are, for examgl e, fluids such as serum

pl asma, saliva, gastric WO 2008/ 061795

PCT/ EP2007/ 010219 44 secretions, mucus, cerebrospina

fluid, lynphatic fluid and the |ike or tissue or cel
Monitosiagphiagmalotesidualediséase in anparegh fivldawisg dteatisentewitlalacompound or a

brain, cardjac or .vascul ar tjissue, For det
mixture,pecotipe 1 the Erentien grax b adhigyes by Stseung, | %S%C?%wa@mg of a
compo@ﬁyaécﬁﬂf 45 IR uf)%ﬁ%‘n @ 92§14 p &Eﬁ' f?xa£3é gleI br i situ, which

art ee Harlow and Lane, Amtl odi es: Laborat ory
includeMvringing( tGe| sdmpps on@ :ﬁ)eb-lﬁlcdmdyq&imbabody ,ardmsﬁmtéd to contain the

1988, 555 to 612) .nay be used su
amyloidy @gigen Inip ORtagt ity & chanquegt e‘éf’?‘&?“rr@‘?‘lfg‘gg nﬁ%ﬁh@ amyloid
s of
protem,i %ﬂgg rt%ec IE&BE Idztn lg[ﬁ% qg R}%C%:WB Ellolly]ég‘ St(z g&gﬁj an compound/protein
compleflgtdatel etk dﬁé cbirpatican offthe h@ﬁ'@(ﬁﬁi&é}vy‘aeins porfnprex exdroptrelating the
given in W96/ 13590 to Maertens and Stuyver, Zrein et )
presencglor apsenogpf ﬁlﬁ@ovwgemypwan cwplrefrwmhwﬂ@uﬁr@ﬁea?ea@rn%@mce of amyloid
protem 19 $heé ?Moﬁg 501?18 ?&8@&3@3@%&0%% L gﬁhggﬁpﬂg&ﬁ%l@%& Anddifit of said

i nven ore

compo@idirprBicsit GdilﬁﬁlekCtotd‘lﬁorﬂfﬂ &Bhe6h muéqavmragrw;smdrdaye in the amount of
methods known in the art such as, for exanple

said aggregatgeomnased tmprrmﬁglghpontrq{t\faélgemaydﬁ@@pte that said patient may still

nt racerehral. aarterlal i njection such that a

5mﬁkr %%BFQm%n%reslﬁ%d% Ween the conpound according to the
i nvention and the anyloid antigen may occur. The
conpound/ protei n conpl ex may be detected 15 thraough a

Predlctlnakreaspcmtswawed)ftaop@tmt ¢ @p@%ﬁﬁmenfmé |&mﬁm@a9rscmwltlon or a

icatio
mixturd e GRARP 15 b€ TRRBUPE AT abbieks, AP BelsEb, S o bipdine of a
compoHdS ERDRIIAE 16 I idveftloR to IR aMBIYid PrdtBia il Aishble or in situ, which
residual “disease in a patient or for predicting _
includes ebmeneu therresplobr a ypacifierhodyopast pr badyrersa swisperted to contain the
sition o

ammyloi REVIEY, €S 688 s A dBaB e Bb T drHCBisfopgieh Bhal She amyloia

protein! YIRIViRL e coBpdurfintol GiRetd ek &ﬁ&loﬁlﬁ?_ foteid b ifOREliaf ConPound/protein
secondary reagents for detection hese proteins or

complex e agtenting dbe foonatidye of ethie vmmpmmd@mmms cgaplsxahnd correlatmg the

o R L A L A AR SOURG SRIERS oo
proteinGh rtHérﬁ’ﬁﬁﬁlle %r%@&ﬁ@ %§§ ﬂaﬁ‘-‘dr%&dﬂ GDpti6RAIRS &inﬁ’aﬁﬁfg' hk @$nount of said

such as col l oidal go and | atex beads. O these,
compoumldnrowm cmaplleaﬂnefdrc agd aﬁtcr drece the éngatiment,alnayein aal decrease in the
es, of ass atian

a t va
amount (R RS U T abea: SCratsal b RED pgieptghafibeipdgeponsive
to the te@@h@cti vity must be avoided or when quick results
are needed. Fluorochrones, although requiring
expensi ve equi prent for t hei r use, provide a very
sensitive

Biological samples that may be used in the diagnosis of an amyloid-associated disease or
condition for diagnosing a predisposition to an amyloid-associated disease or condition or for
monitoring minimal residual disease in a patient or for predicting responsiveness of a patient to

a treatment with a compound or a composition or a mixture according to the invention and as

described herein before are, for example, fluids such as serum, plasma, saliva, gastric
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met hod of detection. Antibodies useful in these assays
i ncl ude nonocl onal antibodi es, polyclonal antibodies,
waesasvhity purified polyclonal antibodi es. BOI/¥E2007/010219
2008/ 061795 PCT/ EP2007/ 010219 45 Alternatively, the
conpound of the invention nmay be | abelled indirectly
by reaction with |abelled substances that have an
secretidhb indbhsy cERbrdspidN Al MythpRaticSHiGa 48 RAE QeI 6t ths@E ofScell samples
second "anti bodi es. The anti body may be conjugated
obtainediftom an sxzavisth 8xh s aswel, brain,datdiat erovasgular tissu¢. dloe determining the
third subst che hf\vi ng .an affinity for the seco

d
presenc, i APSFICE LR A1 PRYSHHE L SRRIDADY TBmSBPasSy kigwn to those of
: t ' e hh @b Rt ;
ordin B B b R oBo ity gl (Cold Spring
Harbor dabdratorgy Newvr ¥pitka 988,55 5Sion 123 rrhay, be¢ heedasitchbasd yomexanipde, assays

.. conjugated to a hapten and the anti body-hapten . ,
which wgfige jpdirect di@{eeeweaﬂe&qi%gm}%w Fﬁag@rﬁag?ﬁﬁetecuom ELISA's and
. i . i Kig Ll o1 ' .
mmundfto 2, P36 08n 01 B0, BEPLIIL LR R0} ol . o
example, givayadWio96aGS 00 daNertenst dndtSreyver,e4reintet iah (EIUS) and WDR6/29605.

bi ndi ng of these | abels to anti bodies or fragnents
t hereof can be acconplished using standard techni ques
: RY2 . ' i L .
For in TR Y R U0 Q158 i AR S i on an
describéd herelrP Bofofnidy. be @hininistéetdato /e lorgdnismapdbeSdlaghssed oy methods
H W M, et al. 1977 (Cin. ChimActa _81:1-40). )
known @ st AT Gule @hniof FE3MRlen iRtEEROYSy IntFBasakt ingiapefitengaheintracerebral,

intraart%{iérinta @Le%{igl? I@X&e tlﬁ%g{'g@eﬁ@%ﬁ%}gﬁg 8&%&1 1Re %@Egg}deg%rding to the

I'mde et al'l"of whi
inventidf &R e hatyisld it el raa e oe@ir MEeaiompouftMpk@ein complex may be detected
I mmunoassays utilize a double antibody nethod for
throughyelabeltgtiaghadre the e¢geppr@dof an  anal yte, wherein the
antibody is labelled indirectly by reactivity with a
second anti body that has been labelled with a
The indftREERPE euseabdl diakhestieeapplitatiohd RRdin iapplidaibRs abt Ydiagnosing a
~one that binds to 20 antibodies of the animal from )
predispogitiemn tq areamplaisbassncipted diseassdy cpaditien oy & memtoging gpinimal residual
asase 350 55y b e FRERP BB LAR BEbal By BBt i s compouna
or com%dkﬁtﬁoﬂ@%ﬁixt&@tab&ﬁdmg t6@ie inkentivanNmalagaaicridel hbreeybdfere, typically
e used in the assay described below, this |abel is )
rely onplabéliadatsitigens: aatibdbdiesyorcsaondan eeagentp ot detgrtion. yThgse proteins or

eseen 30 8 e BT e G OBt B R o ncuain
enzymds2RlioibstopdsC hfd FRloYesBerlCluptihaRb® arkPcRBIREHIE stbs&tin@S including
a radi oactive, fluorescent or an

coloredepagtitless shenad entlondad gelek anslubtsx dgads. Ofrthesiet radinaciiveelabelling can be

doubl e i body syste often referred o as fast
used e st Q) LipgREY R0 S8 HE, Fiheh Yot hopdRs sifbeated tabels are
particul@A} SiseTul AvhN fad®actiDRy RhES WC BvRle Br ANRNY §fick TBYIB! £€ needed.
be” enpl oyed within the

Fluorochromes, although requiring expensive equipment for their use, provide a very sensitive
method of detection. Antibodies useful in these assays include monoclonal antibodies,

polyclonal antibodies, and affinity purified polyclonal antibodies.
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scope of the present invention. The systemrequires
high affinity between the anti body and the 30 anal yte.
wWee®enai7agy t o one enbodi ment of the present i NRENEPINT/010219

the presence of the anyloid antigen is determn ned

using a pair of antibodies,4gseach specific for anyloid

antigen. One of said pairs of antibodies is referred
Altemahoel?eﬂ?e' Borﬁ?o@ld LIRS enBOt |r%%dlﬂe lablletl NRdREARY bPfreaction with

said pair WD 2008/ 061795 / EP2007/ 010219 46
labelledasutbstanchisghatihave e effiraty foo immuaoglobidina sudhags protein A or G or second

od he nopocl onal, ant.i.bod used a
antivodf 11BF oy B P BB L AeRetth SH By deied with a
labelled%ﬂﬁ&hﬁﬁ%ce%%ir@oﬂlyafﬁﬁﬂ%' #riRe BRoHE SebstRe *é@ﬁ bg ﬁé@idlﬂl% antlbody
and detector antibody, together in a single assay
For exanpledtheeantiboklytinay ber esgugatddntoe biotionartdhthe amdmdyfoeot}n conjugate
detecte(gﬁgiglgjgpglteh %gd %zﬁggémptggdgﬁe Fl‘g rilri)&thdet td|y|n a aﬁ%”ggrlljggated toa
e B S AL RS B B
anti body, the capture antibody being |rreverS|ny
i mobi lized onto a so jd support. The detecto

Those %fn@ﬁdﬂ@asy Sl indhe g wilh kapwier deessiand qﬂéﬂéélmtali’lﬁ Tabsisphich may be
employEc‘l) il gc%gf]dailé{e {Vpﬁ GIEJ ]?%ge?l‘f fnvRhtidd! efh?q)tu?]cﬁﬂg ﬁllgsét lé?)eqi 60 antibodies or

andw ch and resence

fragmenﬁx etapdTcyin $6 latebnpilzhed aslbg stand=ed techﬁique&corhmbn@rlelomtto those of
limted to, mcrotiter plates, test tubes of

ordinary ékxylslwh%m» Typigphéachpiqugs arstdescriied dydsennsdids Farf al., 1976 (Clin.
Chim. i\c{ d% 1"5‘“130%@%%1&9%' o KRoWD. g they f i@hd(@ertl. Chim Acta 81:1-40).
bassay and enzyne i nmrunoassay. hods™ f or

Couplnfgi) w&hhqueﬁ Iﬁielnﬁ@ﬂedi‘ $n tthe Szﬂ{elr chrp hAS gdutaraidehpdes enetiedd, the periodate
known to those skilled in the art. Mire recently,

methody thetsimalsfmide meatkodraned pthers, all ef Whishsze Hgppgrated by reference herein.

nitrocel l ul ose, cellul ose acetate, glass fibers and
ot her porous pol yners have been enployed as solid

CurrentS iHip@hdBsay§ N@tileas W ubler steiboldy rhédod ifS6 detednisl die PRdynce of an
fluid (such as the retinal ganglion cell Iayer of an

analyte awherain, the amttbqsiwlmbyllei indivently, bygectivityeritiug pepond puimbady that has
been I%Uff rgtgl.g epe%ﬁ ??é’gf afhe%ecﬁr?& %ntlgodﬁ’ f’ss r%te%bqg O\Mett?at binds to

rtres anges

antibodidd®\thS simab foieWhicRahd moHbEbhal aa6B6W/ i8tdeflveM. I other words, if the
anyl oi d-bet a-rel at ed atholo%lca
t

monoclabalantibbdyt isesmensaagsibory, therethetlaballedssespnd petibadyigpn anti-mouse

antlbodgugﬂr % rflﬁtgqc?or@f g%ﬁc%osdgzgt%%eb‘é ﬁ‘éanjed %sslé{']% fcrlalﬂed be?ow tEuS label is

prefera%%%ﬁﬂbﬁ@ly -88ifed BéAL PartivRRHY A mdSURI0Had.| Kt the pblyclonal antibody
zheimer's di sease based I mrunot her api es:

to be emnloy@nyi chedkrbmamasmdylesmlb@ch narears thatlhlrl ogi preferablpa detectable
molecu gs éag %ar el‘ﬂeggrq %[ec I'O&lem ulrjﬁc‘igesrégn slubétance

An alternative double antibody system, often referred to as fast format systems because they are
adapted to rapid determinations of the presence of an analyte, may also be employed within the
scope of the present invention. The system requires high affinity between the antibody and the
analyte. According to one embodiment of the present invention, the presence of the amyloid
antigen is determined using a pair of antibodies, each specific for amyloid antigen. One of said

pairs of antibodies is referred to herein as a "detector antibody" and the other of said pair of
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doi : 10. 1016/ j . vi sres. 2007. 07. 025. A conpound accor di ng

to the present invention can also be incorporated into
w@2408061783t for detecting an amnyl oi d protei n. PANEP108%010219

kit typically conprises a container holding one or

nore 30 conpounds accordimg to the present invention

and instructions for using the conpound for the

antibodR4/iP sFerr&d tPh&eing 4 Lapire AXhKIAG". IRt BbRodéhd %ﬁbcﬂiy can be used
conmpound/ prot ei n conpl ex and detecti ng WO 2008/ 061795

as citheP@apRzd amit@dp 2t @ detectartantibodyrefheonomsfclarabantibody can also be used
conpound/ protein c | ex such .t hat. presence_ or absence

as bott PR SKoREREN G TP 1B SBEFoFSRLcOn CRopAgient of the

present !?IE\%EBIQ hullus ? @'aﬁﬁblefanfi&%yfs‘ﬂch@icﬁ nﬂ’%tﬂ&?fd? det_-E@@?(é %‘rﬁﬁ‘oid antigen

est kit" refers in general to any diagnostic
in a saplewof bioldghml dluid. Ivthis mpthodf theadnhlyte (dnylid dmiger) is sandwiched
termrefers to a djagnostic kit as described. i r.ein )
betweepthe e.te%ors?@s%d@asi\ﬁ% eapturrnfibady ths ‘é%ﬁmr.emh#yo‘fm%lrreverSIbly
immob 'lzlsdjﬁh{oaﬁ @&i&)%(u&znla?t. gﬂl::lcféi’@cfbg aﬂﬂﬂédﬂ Wolld SR TP B table label, in
reparation of “2a:
order t@identifyl the-fréSenpe oblthd antibodyraazigte Sindividheardythus the preserce of the
ol - 3-am ne di hydrochloride 15 NHZ H AcCl, KzC03 / \
analyte/) O MOH / H20 (2:1) .N N MCN, refl ux NRT H__~o
NHZ O1) :":;::" 2) NHG®6R Acetyl chloride (6.16 nL,
- 86. 60 mMml ) was added dropwi se to a suspension of
Exemphanasolidphdsd suibstmatddyihghés\bu} prermz tiheted 3o,0mic2&ité&oplaen|tgst tubes of
and potassium carbonate (14 g,,101.03 mmol) in 20,
polystyeenpympgngsicppleniq enelagy peadsrpad slides poichmrg pllekngyen in the field of
.. refl I 0 [ ated:: .
inf U580 oA M PRSI i s
are alsol WelHhowrs &t thogskilled in the art. More recently, a number of porous material such
as nylon, nitrocellulose, cellulose acetate, glass fibers and other porous polymers have been

employed as solid supports.

The plaque burden in the tissue and/or body fluid (such as the retinal ganglion cell layer of an
animal, particularly a mammal, but especially a human suffering from an ocular disease
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) can be calculated by methods known in the art such as that
disclosed in Ding, J. -D. et al., "Targeting age-related macular degeneration with Alzheimer’s
disease based immunotherapies: Anti-amyloid-b antibody attenuates pathologies in an age-
related  macular  degeneration  mouse  model", Vision Research  (2007),

doi:10.1016/).visres.2007.07.025.

A compound according to the present invention can also be incorporated into a test kit for
detecting an amyloid protein. The test kit typically comprises a container holding one or more
compounds according to the present invention and instructions for using the compound for the

purpose of binding to an amyloid protein to form a compound/protein complex and detecting
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NaHCC3, H2Gand brine and dried over Na2SO4. The
sol vent was evaporated and the crude N WO 2008/ 061795
weonsBZ007/ 010219 48 (1-acetyl -5 p-tolyl-1 PCTI/EP2007/010219
H pyrazol - 3-yl ) acet am de was used w thout any further
purification in the next g7 p. Crude N (1-acetyl-
p-tolyl-1H pyrazol - 3-yl )acet am de was di ssolved in a
the foeraﬁBHr@f te comMethll/pHdéih2lorhplex: shch 1@t Prdseiéd fbr2absence of the
drops of 33% anmmonia sol ution. The reaction mxture
compowmidpreteinr caaupléxcortdates svithithe pres¢nee 9o hhsenesoliibe amyloid protein.
evaporated and the crude N-(5-p-tolyl-
1H pyrazol - 3-yl) acet am de was used without any further
The terFP‘té{t'l&tatrbf%ps " éljxlra{;al 2(? )é%)r' ggagﬁostﬁﬁdﬁ ERlvn il arg Moré Specifically,
the lattdtérin eféroto/d diaghayma;z«st-dksgrib)eddmZmﬁl deal( @898 Mmool ),
4-di hydro-2H pyran (6.7 nL, 72.15 mmol) and
trifluoroacetic acid (43 L, 0.58 mml) in anhydrous
MeCN (60 nmL) was refluxed for 16 hrs. The sol vent was
evaporated and the residue was resuspended in CH2C12
(50 nm), washed with H2Oand brine and dried over
Na2SO4. The sol vent was__evaporated and the crude
N-(5-tolyl-I -(tetrahydrBXéIME &n-2-yl) -1 Hpyrazol -3-y
| )acetam de 15 was used wi thout any further
purification in the next step. M5 (ESI): m z: 300.33
The prekédtthvenfioni@ieillustrated by the following non-limiting examples.
N-(5-nethyl -1 -(tetrahydro-2H pyran-2-yl)-1H pyrazol - 3-
yl )acet am de (28.86 nmmol) was dissolved in EtOH H20
Pre aréé OO rL) together with potassium hydroxide (11 g,
P va 20 and was refluxed for 16 hrs. The
- -Tolymc B3Rt KIS rigsl-3pipmettyl 2l HyrasblinemiedihgdiRBloride
P h((CﬁIﬁCfSl’s] Theﬁconbl nglgﬁor gg)ﬁl ccblygyers wer e vvaZhed
vvlth brine and dried over Na2SO4. Sol vent evaporation
and purification by silica gel colum chromatography
( PE- Et QAc, 7:&“0 3:7) gave
5- toI yl - t Fahydr o- 2H pyran-2-yl ) -1 Oh¢ 3-am n
. gi oi sema.CA and 4./ I Oi
N) - ZSng l;Q) Sone
: Eﬁ(ppn) = 63 (d J= , ,
8.6 Hz, 2H), 5.81 (s Il H, 5.38 (dt‘zl,/gk 8.9 Hz, J=

a

RT

2.6 Hz, | H), 4.01 (bm 3H), 3.68 (dt: 11.5 Hz, J=
2.6 Hz, 1H). 2.38 (m 1H), 2.35 (s, 3H),°2. 03-2. 14
(m 2H), 1.62:1.71 (m 3H). 30 M5 (ESI): nlz: 258.37
[ VHH] . NH2
/ \ \ 1)3 4-Dihydropyran, TFA, MeCN, reflux / \
—~N 2)KOH, EtOH/ H,0, reflu " ~N
N 70, reflux N
H
(Al

Acetyl chloride (6.16 mL, 86.60 mmol) was added dropwise to a suspension of 5-amino-3-(4-
methylphenyl)pyrazole (5 g, 28,86 mmol) and potassium carbonate (14 g, 101.03 mmol) in
anhydrous MeCN (100 mL). The reaction mixture was refluxed for 16 hrs. The solvent was
evaporated and the residue was resuspended in CHCl;, and washed with IN HCI, sat. aq.
NaHCO3, H,Oand brine and dried over Na;SO;. The solvent was evaporated and the crude N-
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WD 2008/ 061795 PCT/ EP2007/ 010219 49 Regi oi sonmer B:

'H NVR (400 MHz, CDC13): S (ppm) = 7.36 (d, J= 8.0 Hz,
wWQ@ehop/0§172% (d, J= 8.0 Hz, 2H), 5.69 (s, 1 H),PGI/BR2007/010219

(dd, J = 10.2 Hz, J = 2.5 Hz, 1 H, 4.11 (m 1 H),

3.69 (bs, 2H), 3.54 (dt, J4 12.0 Hz, J= 2.5 Hz, 1H),

2.46 (m 1H), 2.41 (s, 3H), 1.70-1.79 (m 2H),

- -2 ( . ]
¢! acet}JlO_'SB‘g Fal{i)é %8| Héﬂgr&z’%mmy(%céf%ﬁd:eéhés’ u:{ydzwnl%ﬁﬁ aﬁly (f)ﬁiméf Nepun@datlon in the
next stepTHF/ H20 THP A H Mikai yanma' sreagent ~"~ | EA, DCM
RT TP DO THP 1) BM5, THF, reflux 1 H 2) Methanolic
HCl /NH HN-N N 2. HCl 5

Crude % -l)agég%llaﬁ‘gﬁ?];ygﬁﬂéﬁyg%zl'cg@%?gi&{ahﬁdécwgs (@R 1}1 %4 mixture of

tL, 1.48 10 nmmol) in
MeOH/TEIRHFO| (2(51,mL30 wek e widatedrops dofed3%xarhmonib6 sdsinﬂon ThHie reaction
sol vent was evaporat ed and the residue

mixturg wassiyaeriEs [onhrerthen she sofyente syeg, evanggat#v?!?c} theequdn §-(-p-tolyl-

N

MS (ESIplnve: %8529 [d@HDj. ned with the precipitate collected
previously. Mthyl 5 p-tolyl-IH pyrazol e-3-
carboxylate (224 ng, 84% was obtained as a white

A m1xt§19e|7| g CﬁlZ%eNﬁ)S( 4%)9%%4# Ey%lg’-gl)a(%_ééld% Eﬁ%@&? ’6’%11052 Z‘% dlh]ydro 2H-
pyran (607, mB; 2214 samdllhnd &ifdforbscetic 3. (43 pL, 0.58 mmol) in anhydrous MeCN
(60 mL) was refluxed for 16 hrs. The solvent was evaporated and the residue was resuspended
in CH,Cl, (50 mL), washed with H,Oand brine and dried over Na,SO4. The solvent was
evaporated and the crude N-(5-tolyl-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-3-yl)acetamide
was used without any further purification in the next step.

MS (ESI): m/z: 300.33 [MH].

Crude N-(5-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-3-yl)acetamide (28.86 mmol) was
dissolved in EtOH/H,O (2:3, 100 mL) together with potassium hydroxide (11 g, 202 mmol)
and was refluxed for 16 hrs. The reaction mixture was concentrated and then extracted with
CHCIl;. The combined organic layers were washed with brine and dried over Na;SO4. Solvent
evaporation and purification by silica gel column chromatography (PE-EtOAc, 7:3 to 3:7) gave
5-tolyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-3-amine (2.99 g regioisomer A and 4.39 g

regioisomer B, 99% over 4 steps).

Regioisomer A:

'H-NMR (400 MHz, CDCL): 8 (ppm) = 7.63 (d, J= 7.7 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 5.81
(s, 1H), 5.38 (dd, /= 8.9 Hz, J = 2.6 Hz, 1H), 4.01 (bm, 3H), 3.68 (dt,J=11.5 Hz, J=2.6 Hz,
1H), 2.38 (m, 1H), 2.35 (s, 3H), 2.03-2.14 (m, 2H), 1.62-1.71 (m, 3H).

MS (ESI): m/z: 258.37 [MH'].
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WD 2008/ 061795 PCT/ EP2007/ 010219 50 13C- NWR (100 MHz,
CDC13): S (ppm = 129.61, 125.45, 105.03, 52.02,
WQ@2008961785 m xt ure of nethyl 5 PCT/EP2007/010219

p-tolyl -1 H pyrazol e-3-carboxylate (224 ng, 1.03 mol),

3, 4-di hydro- 2H pyran (190 49tL, 2.07 mmol) and

trifluoroacetic acid (2 .tL, 0.02 mmol) in anhydrous
RegioisWhfeMNB: 5 (3 L) was refl uxed for 2 hrs. The sol vent was

evaporated. The residue was resuspended in CH2Cl2 (50
"H-NMRI(#06 MH2eGDGCh He@pwi) t=h7.88 @1, afwl 8 rizn @H) AT .24 (d,dr=y B Oz, 2H), 5.69

8 m)ozmwjazfﬁ?“m&g&:ga; q@%?éf%a L oA, Ssbie 5L 3.54 ots= 120
R L L e RE AR e

MS(ESI}JWM3WHIH— NVR (400 MHz, CDC13): S (ppm = 7.40
(d, J =8.0 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 6.82
(s, 1 H, 525 (d, J =10.0 Hz, 1 H, 411(m 1 H,
3.92 (s, 3H g 3.5 7 (t, J =10.8 Hz, 1 H), 2.61 (m
1H), 2.41 (sBH) 2.03 (m 1H), 1.82 (d, J= 8.06 Hz,
3H). Met hyl
t fo 2I—I—pyranzsé’4web91 5
N pyr azol e- J-carhoxylate (563
@') wag~dl ssol ved ﬁpoﬁw{j&%gm EOH ; .
=F2:1, & nl). Lithium OXIde vvas added—and t hq
reaction m xture was sti rred for 16 hrs. The react¥on
m xture was diluted wth water and washed wth DCM
The aqueous phase was evaporated. 1-(Tetrahydro-2H
pyran-2-yl)-5 p-tolyl-1H pyrazol e-3-carboxylic aci/d
(205 ng, quantitative) was obtained as a whi
whi ch was used wi thout further purification i

next step. 20 "H NWMR (400 MHz, CDC13): S (ppm 13
(d, J= 6.8 Hz, 2H J= 6.8 Hz, 2H), /. (s,
1H)A 492(d J ‘ N, 3.89 (d, 8.4 Hz,
) \ niH), 2.31
Ms“wa&ai%“"l 75 (m 1H) 28" 25

_ : ) o1|—|— pyrazol - 3-ani n
e (conpound A, 81 ngy, O. 3MHMmol ) was added to a
solution of 1-(tetrahydro-2H pyran-2-yl)-5
p-tolyl-IH pyrazol e- 3-carboxylic acid (100
mml ), 2-chloro-I-nethylpyridiniumiodide (1
0 47 mml) and - N, N -di i sopropyl et hyl ani ne (

in DOVNAB . re was
”%ﬁ?’?’ét&l‘xat RT for 16 g re was
bt &8 W th water amd r§ "W X /3@1 The
organi c | ayer was washed w / 2504

and concentrated. The crude product was purifl’%d by
silica gel colum chromatography (PE-EtOAc, 9:1) and
gave 1 WO 2008/ 061795 PCT/ EP2007/ 010219

5-p-Tolyl-1H-pyrazole-3-carboxylic acid (250 mg, 1.24 mmol) and sulfuric acid (120 pL, 1.48
mmol) in methanol (5 mL) were heated to reflux for 16 hrs. The solvent was evaporated and
the residue was resuspended in CH,Cl,. The residue was filtrated and the filtrate was washed
with waterand brine and dried over Na;SO,. Solvent was evaporated and the white solid was
combined with the precipitate collected previously. Methyl 5-p-tolyl-1H-pyrazole-3-
carboxylate (224 mg, 84%) was obtained as a white solid.'H-NMR (400 MHz, CDCls): &
(ppm) = 7.56 (d, J = 7.6 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.02 (s, 1H), 3.91 (s, 3H), 2.36 (s,
3H).
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51
(tetrahydro-2H pyran-2-yl)-N-(1-(tetrahydro-2H pyran-2
WO yiopa&17ps t ol yl -1 H pyrazol -3-yl)-5 p- PCT/EP2007/010219

tolyl -1 H pyrazol e- 3-carboxam de (70 ng, 43% . 'H NMWR

(400 MHz, CDC13): S (ppm =30.37 (s, 0.5H), 9.34 (s,

0.5H), 7.43 (m 4H), 7.28 (m 4H), 6.95 (s, 0.5H),
BC.NMR ?1”00(1$1Hz9c5)‘d)132: @(&Qn)(s,lzdlsh 125. 4%4 105ro3 25‘2) 02,2119. (m

2H), 3.60° (m 2H), 2.45 5 (m 2Hj,

(m 29, 1.56 (m 4H). 125(m 4H) . 2 (s 6m, 180
A mixn]ir_f(c;{qe %yt/)gtpoﬁ 1-1 -E)?{]aagzllp %ﬁ!gl-(@Sy}%} )(5%4{ aqu O% ZH-OW r3a4{1 dihydro-
2H-pyr£19£139b y&gzmﬂmﬁgﬁ tﬁﬁﬁ@%@éﬂcda%ld%ﬁﬁ P02 fnfdl) HRIhydrous MeCN

hydrous THE (1 ML) and bor ane
(3 mL)diaserefiykelfor i2dlers c Bhep balver(t was dyapd.ra% ntied Jesidas vm:tdesilspended in

CHzCIz?és%:p%“ﬁ o 1 HRSheoTHah B X ATKE ARG HER 2250, solvent
T
evaporaﬁﬁ%)% tagl? esﬂﬁ:ggét E@H&g}t ???rg%@gjpﬁg 815?“"5)@%36 @9 dGchyl hgtetrahydro -2H-

Lentra
pyran-20y3H5 9stoll ¢ i FE-paucaizolle (3L 2arbh xyhsits (Baboag, 68%6) whs ebtpided 2 was
obtained, and the resulting m xture was stirred under
reflux for 16 hrs. The m xture was cooled to room

RO 4 B SEUBIA SRR, 200 iR o0

(s, 1H),THes aguesus. GJH@seH)Nam p(&hrﬁqj 8thost BHRO T &, ¥ =100.81Hz, 1H), 2.61
after drying anic layers wth Na2SO4, the
(m, 1H} glAlent 3as?. ‘éi/@poﬂé)t,gc& (®hé= r8e(¥q Hod Had 58ur 33 (mdBHby
chromat ography on silica gel colum (eluent: EtOAc); 5
p-tolyl-N((5-p-tolyl-IHpyrazol - 3-
Methyl)s’Lll)-?gﬁ‘ihé'gﬁogihkﬁ?%&ﬁl-%yﬁp&%ﬂ@H‘Waéb‘l’é-@icﬁﬁiéxﬁﬁtea WEst emg, 0.70
mmol) wawﬁé,smvm fxg 8 Ipixtlub)olf Mepowrmﬁ V IBG, (12t Aymh.). 1 Hithipmahydroxide
was ad&eléig ﬂ‘gﬁg;e rgac"_’an Igg(' 3 \Xasrﬁf% L lgg‘l% —F%a Sctft?clrr{ Igﬁ)itgre was diluted
with wﬁ‘@lsaﬁéj wWiishdd @'ﬁt%ODCM‘ OrKE h@ol pHACURas ¥itipbeat&R! 19 Telhydro-2H-
C. "H NWR (400 Mz, O-d6): 8 = 7.73 (d, J= 8.

pyran- 2I—}zl) Sa—po,lylﬂfﬁ-pyl(adole;ﬁzceﬁb@xyﬂm ac'zdrﬂ2057m33q(umt1tat1]v&e) 8vag dHrained as a -
6.30 (s,
white s%l%hlcb vglaf(l{sgd thj)ut fﬁ}_t'é%r Rtg'l?ﬂcgﬁ_ﬂn n f%% hﬁxtasil_g s, 3H). ( VO
2008/ 061795 PCT/ EP2007/010219 52 Preparation of 2c:
N5- Propyl - N2- ((6- ((6-(propyl am no) pyridi n-3-yl)nethyl a
1H-NMRI @0) Mz, ACRER): §/(ppmpt=hy.ll} o rh=l6.8eH2 25H) 07 .Af(dhe/ <06.8iHz, 2H), 6.60

(s, lH), 4.92 (d, J= 9.6 Hz, 1H), 3.89 (d, J = 8.4 Hz, 1H), 3.35 (t, J = 10.8 Hz, 1H), 2.40 (m,
1H), 2.31 (s, 3H), 1.75 (m, 1H), 1.54 (m, 2H), 1.25 (m, 2H).

5-Tolyl-1-(tetrahydro-2 H-pyran-2-yl)-1 H-pyrazol-3-amine (compound A, 81 mg, 0.31 mmol)
was added to a solution of l-(tetrahydro-ZH—pyran-Z-yl)-5-p-tolyl-1H-pyrazble-3-carboxylic
acid (100 mg, 0.34 mmol), 2-chloro-1-methylpyridinium iodide (122 mg, 0.47 mmol) and
N,N’-diisopropylethylamine (163 pL, 0.94 mmol) in DCM (10 mL). The reaction mixture was
stirred at RT for 16 hrs. The reaction mixture was diluted with water and extracted with DCM.
The organic layer was washed with brine, dried over Na;SO4 and concentrated. The crude

product was purified by silica gel column chromatography (PE-EtOAc, 9:1) and gave 1-
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HOI ~CL\ NH2 NBr NH2 3)"Br Br\'" L, | NHI \
OBr HO"1 a,," --" N N\ E- N1 NH2 + 6 HN NBr 5
wa2ddsmbBes iv) | NHaN' v NH7 HINHN N NSXFV/EB0b7/N0219

N---\-- H Reagents: i) 2-chloro-1-nethyl pyridinium

iodide ii) KOHHEtOH H20 iiign 5/ 2-chloro- 5

1-met hyl pyridiniumiodide iv) n-propyl am ne/reflux,
tetrahydR12 M) pyedvSh THEN 32 te@raﬁ?dr@fZH— an Py 1Bl y01y10i Abipyazol-3-y1)-5-p-
( yiodi dep(2. ggﬂg,%lg nmol ) andp%rl Pg??&?{) j\’Nerepgliélﬁged tyo) p
tolyl-1/pyrezgleti-earboxanmidp (70 ®ga#d*abni cotinate 1 (760 ny, 5

v 0, EECTIB RSS! O ASh e e oo o, 25 o,

i 0 !
4H), 6.%%‘(5??.@?&9@ [LOWED) 6007 (s ArBay 24 (0288, 4 e (HONG), 9%00%%, 2H), 2.45

eact'dn, t'he reacti’on m xtfuré€ was concé
(m, 2H), @.40/ (8, 6H), 1188 (wpRtk)el.5a(d, 4HE 1¥5dm,@iH)at ed product was
filtered off. The filtrate was concentrated, diluted
with chloroform (100 m), washed with water and brine

) 16 et -9V 8 r NG ah 2R 2081 5he 015101 2

e 4 R A Sy S0 oo .15

tolyl-1 FEpQAeoleB-girbexdikida Y 1426mlg6 0.27 mmol) was suspended in anhydrous THF (10
br omoni coti nam do) ni cotinate 3 _as a white solid

mL) amgisborang dimethylsulfide eommplex (1) phod/§fs mmel) was adde%ldr%i)wise. The

. [ EP / ' (4Q0 . : =
reactlo{ Cﬁgt’t:l(% %g ﬁ@?rgé ]bglger(S gﬁﬂu?' @@6 O]%EIZ T%@%&%&g? “Z,I.a|§|) t,hen cooled
down t8. B¢ &l MeOH (500 pL) was added. The mixture was then stirred for 10 min.
Concentrated hydrochloric acid (12 N) was added, until a pH < 2 was obtained, and the

resulting mixture was stirred under reflux for 16 hrs. The mixture was cooled to room

temperature and the precipitate was filtered and added into an aqueous solution of sodium
hydroxide (1M). The aqueous phase was extracted with DCM (3 x 10 mL) after drying the
organic layers with Na,SO,4, the solvent was evaporated. The residue was purified by
chromatography on silica gel column (eluent: EtOAc); 5-p-tolyl-N-((5-p-tolyl-1H-pyrazol-3-

yl)methyl)-1H-pyrazol-3-amine was obtained as a white solid.

5-p-Tolyl-N-((5-p-tolyl-1H-pyrazol-3-yl)methyl)-1 H-pyrazol-3-amine (27 mg, 0.078 mmol)
was recrystallized in methanolic HC1 (3 N, 1 mL). The solid was filtered, washed with Et,O
and dried in vacuo; white solid. Mp = 132°C.

'H NMR (400 MHz, DMSO-dg): & = 7.73 (d, J = 8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.33 (d,
J= 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.63 (s, 1H), 6.30 (s, 1H), 4.42 (s, 2H), 2.36 (s, 3H),
2.31 (s, 3H).
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J =2.0Hz, J =80 Hz, I H, 8.33 (d, J = 12Hz, 1H),
8.28 (dd, J = 2.4 Hz, J =8.0 Hz, | H, 7.83 (d, J =
w@20b8Mk17931H), 3.88 (s, 3H). M5 (ESI): mz = 338CT/ERDBY/010219

5 KOH pellets (5 g) were added to a suspensi on of

nmet hyl 6-(6-brononi coti namgpo) nicotinate 3 (5 g,

14.8 mol ) in nmethanol and water (150/50 m). The
Preparafighof @& M xture was stirred for 4 hours. Then the

sol vent was evaporated and the pH was adjusted to
N°-Propgl-Ni((-((6-Gpropylameinoypyridinydyl) methydaminopyridind3-was hed

er .and dried under vacuumto give 6-(6-

yl)meﬂl’d)ﬂi'ﬂﬂgﬂﬁ'izvéﬁ‘ﬁ'iaﬂﬂﬂf do)nicotinic acid 4 (1.8 g, 37%. M.

270-272 T. "H NMR (400 MHz, DMSO-d6): S =11.52 (s,

1FD 8 95 (s 1H), 8.91 (s, 1H), 8. 29 (m 3H, 7.83

: , 1H). M5 (ESI z =322 (M. 15

-c Ioro I- thylpyrldlnlu |o ide (2. 37
? ded my@zeny orciof N (6-
br cHt i nami i coti nic—deic 4 (2 g, 6.

T4
and"2- AMzno- 5- errm r|d| ne 5 (1.07 g, 6. Zlkmmﬂi)
THE1(100 m), fdlowed by DI PEA (2.4 g, 18.63movl). N “er
The reaction mxture was stirred for 4 days at RT.

The suspension was filtered off and washed vvit:lwater

O

(25ml). The filtrate was concentrated, dilutedn

Br roform washed with water andand bri ne, t hen

0 ldri gver Na2SO4. The product preci pltate duri ng
eb'apoaatqon ancpvvas dri edi) underasr um
6- br ono- N« ¢ pyTidin- 2-y rmffl rpyrl i y
I)nlcoslnadeGbsayeIIow soth’OO ng, 14 . |\
245- 247 T ' H NVR (440 rMHz, DVMB O-&6): S = 11.14 (br & NG
| H, (brsl ,90(3 1H), 8.7 (s, | H), Br
8.53(s, , 8.41 (d, J =84 Hz, | H, 830 (d, J =
i.SHz,IH),821(d,J:84Hz,IH),81(d 25 J
H9.2 H, | H, 801 (d, J=88H, | H, 7.32 (br s,
N ~J6-5% (d, J = 8.8 Hr), 3. %< 6.0 Hz, 4H),
1. .2 Hz, 4H), 0,92 (t, ?ﬁ/_jb\z Hz, 6H) MB
(est): Mz g8 GwH. —m NN N

6- Brono- N- ( 55>k ri di n-2-yl carbanmoy'') p -
| ) ni coti pani de 6M(3 73 30 mmol )3 was oﬂ'sscﬂlvpl
i n neat n-propylam nel Tlme action mixture was heat ettn” Sy

for 3 days at reflux tenperature. Then the sol vent was H
evaporated to give a crude product, which was

tabli [

R A TR Y
2-Chloro-1-methylpyridinium iodide (2.99 g, 10 mmol) and DIPEA (3mL) were added to a
mixture of methyl 6-aminonicotinate 1 (760 mg, 5 mmol) and 6-bromonicotinic acid 2 (1 g, 5
mmol) in THF (150mL). The reaction mixture was stirred at rt (=room temperature) for 4 days.
At the conclusion of the reaction, the reaction mixture was concentrated to 1/3 of its volume
and the precipitated product was filtered off. The filtrate was concentrated, diluted with
chloroform (100 ml), washed with water and brine and dried over Na,SOs. Evaporation of the
solvent gave a crude yellow product, which crystallized in EtOAc to give methyl 6-(6-
bromonicotinamido)nicotinate 3 as a white solid (1 g, 65.4 %). Mp. 234 - 235 °C.
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yl car banmoyl ) pyridin-2-yl)nicotinamde 7 (122 ng, 38 %
yield) as a white solid. M. 249-250 C. 'H NWR (400
WORMS/06205+ DMSO-d6): 8 = 8.95 (d, J = 2.0 Hz, REY/EPBOG@I0219
(d, J = 2.0 Hz, 1H, 8.50 (d, J =2.0 Hz, | H), 8.36
(dd, Ji = 2.2, J2= 8.8 Hz, 53H) 8.24 (d, J = 8.8 Hz |
815(dJ5:88Hz 8.06 (dd, Ji1= 2.2, J2

'H-NMR @06 MHz, éﬂm%?a 9611(5?'& 1111}3; 2@1 1. 6}& $Hg|28 O3, gDH) 8.36 (dd,
I=2. OHIZ U= (8rﬂ HaH)H), 8.380(d( 1 = UZHz 7H3, szs (diH)l M8 HES 8.0Hz 1H), 7.83

= 457 129 L 1.73 I dded t
(d,J=&4Hp |1E3{5g+3'0>?§€§5 '0|(oyl am no)_N?g?(%_W?g aeee > 2

r di n-2-yl b I i din-2-yl)nicoti
MS R S BB ' 0. 17 oty in THE (15w The

reaction m xture was refluxed over ni ght and cool ed,
MeOH was added followed by canc

KOH Pﬁﬂ%{? (fr &) Wezs added i@ qupghtion Pf)me bét{érbrqreowgtmaméﬁ) nicotinate 3
Sg lé\‘rNgg ! I%F}o%l rg&haﬂp)l%ﬁr\s?tgPQS t heé ?%ctlgn?m RSk Gk st1rred for 4

was a uste

hours. TKentithe 3@ vAONas el aforaed aﬂ'dlﬁle%we@@%djtatearto%i?ow 2. The whlte solid
extracted wth chloroform (50 m x 3) and the 15

was filierathi ofé danst geashed M%r@ld\ew@ewﬁednw tUndgRtvacuyRdto give 6-(6-
rJe rati on of the
bromorg%qt\?éﬁ?&aplé:fng%la agld |d%’e RN Py - a ied on silica
gel (2:98, MOH EtOAC) to give a brovvn sticky
material (5 nmg, 7 %9. Then it was treated with
'H-NMRO40REdHZ ®MSOels): & =11.52 (s, 1H), 8.95 (s, 1H), 8.91 (s, 1H), 8.29 (m, 3H),

7 oo P S R RSRTET o 5 ™ ™'

hydrochl oride salt 8 (5 ng) as a gummy nmaterial. 20
"H NWR (400 MHz, D20+ DMSO-d6): 6 = 8.48 (s, 3H), 7.88
2-chlor¢-d -médthylpgri8inkizm dbflide 233 g,d8 6]rmnol}3v\as ledded3td) a s@sp@8sion of 6-(6-

bromorg([c%gla{[ﬁqu)a%gﬁi (aggl ﬁf g, %?_[f lé Eggi 5%9 Sirg%@p(rw‘{%?_& (1.07 g,
6.21 m%?;l)\zlﬁ PRP&1 66 Mﬁ%‘oﬁ%@%?%%%—&%—%, 188 milo®PahattRfion mixture
was stifdedBéonzd ldaﬁ- z(t(IBTpTheD bydptiniae olas ZHtgtednoffi ahdrstaslydd) with azasér (25ml).
The ﬁlt-razte %vrarlls rcl,gncentra (Ciirc?l Qel:(? 1rnI c(ﬁoro%orm washe w1t1; w%ter andandEErme and then
dried over Na,SO4. The product precipitated during evaporation and was dried under vacuum
to give 6-bromo-N-(5-(5-bromopyridin-2-ylcarbamoyl)pyridin-2-yl)nicotinamide 6 as a yellow
solid (400 mg, 14 %).Mp. 245-247 °C.

'H-NMR (400 MHz, DMSO-d¢): = 11.1 (br s, 1H), 10.8 (br s, 1H), 9.0 (s, 1H), 8.7 (s, 1H),
8.53 (s, 1H), 8.41 (d, J = 8.4 Hz, 1H), 8.30 (d, J = 8.8 Hz, 1H), 8.21 (d, ] = 8.4 Hz, 1H), 8.1 (d,
J=9.2 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 7.32 (br s, 1H), 6.51 (d, ] =8.8 Hz), 3.2 (d, J = 6.0
Hz, 4H), 1.57 (g, J = 7.2 Hz, 4H), 0.92 (t, ] = 7.2 Hz, 6H)

MS (ESI): m/z =478 (M+H).

6-Bromo-N-(5-(5-bromopyridin-2-ylcarbamoyl)pyridin-2-yl)nicotinamide 6 (350 mg, 0.73
mmol) was dissolved in neat n-propylamine. The reaction mixture was heated for 3 days at
reflux temperature. Then the solvent was evaporated to give a crude product, which was

crystallized in EtOAcl to give 6-(propylamino)-N-(5-(5-(propylamino)pyridin-2-
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f ~-Br I S+ HOS D EA DWW, rt o
5-p-tolylthiazol - 2-am ne 2-bronot hi azol e-5-car boxylic
w@eiodoeBeNH2 DMF SN BMS NH S 85 C S H THE S H PEIZEP2607/010219
HJd 3NHCO "NHSN H MOHS 5
2-Chl oro- I - et hyl pyri di ni ugg odi de (0.55 g, 2.2 mol),
DIEA (0.37 g, 2.9 mol ) and 5-p- tolylthiazol-2-am ne
ylcarbaglgglggyrgimé ﬁﬂuma)mﬁ@ﬁ q120dRd 33‘%@1@8’?5&%‘%}}9@ s%fnd Mp) 249-250

onot hi azol e-5- carboxylic acid”(0.30
°C. in DVF (5 nlL). The resulting solutlon was stlrred at

'H-NMRHEAD Mz B S Redited s i R Ha B, 8,68 (G} 5.0 Hz, 110,
8.50 (d%?luf f}fq\ggséﬁ) ' (@8 ”% s %S%E%&@ %'94 4 9 9®§.‘8 YA$H), 8.15 (d, J

=8. SHZ DB‘Ian)ON(dcﬁ Jp= QQL yﬂ%bﬁdﬂgll%@ yxpasmﬂ ?E@Il@- 5[=e&rscgq(;z<gmc651 (d,]J
= 8. 8H@(H|é};)3 25€{t 119%9 HZJ:H)H) 1756 (lpd4H)J 0=908(tHz— 13z, '6H)1 5 (é

_ 7.04 (s, I H, 2.31 (s, 3 H. 15
MS(ES}!&(‘Z’-‘%NQZSHB%M, CDC13): 8(ppm): 157.89, 149. 44,
147.77, 144.33, 14316, 141.99, 138,10, 137 38,

131.07, 129.32, 125.87, 107.34, 20.93. M5 (ESI):
BMS (129- 1479183 [mwmel). wae 2dde} of@lmssomp/nEFnzfo@?(/p@qmamm)-N (5-(5-

(propyl%}wsgydﬁ1%?lyéc%§wqf@y?%mp}tygpvg{mﬁjﬁ (7§ mg, I'% mmol) in THF
(15 m1)2 “PHe) %eﬁétﬁﬁphﬁ‘xtﬁrec waqumedem(ezti@gmandoc&@ema MdOPMras added

The reaction m xture was stirred at refl ux
followeﬁdfy @nhr HCL.TAdA niikturg svadir¢flitxed aghinHonamptherakfdhrgaEhendthe reaction

mixture PeeOSERIET. HESeHHET PELR TGN B BEIeh L BU] B (e PH WS adjusted o
14 usmé'N‘a@ﬁ k&l&lion. The aqueous layer was extracted with chloroform (50 ml x 3) and the
combined organic layers were washed with water and brine and then dried over Na,SOj.
Evaporation of the solvent yielded a residue that was purified on silica gel (2:98,
MeOH:EtOAc) to give a brown sticky material (5 mg, 7 %). Then it was treated with
HCI/MeOH to give N°-propyl-N>-((6-((6-(propylamino)pyridin-3-yl)methylamino)pyridin-3-
yl)methyl) pyridine-2,5-die;mine hydrochloride salt 8 (5 mg) as a gummy material.

"H-NMR (400 MHz, D,0+ DMSO-dg): & = 8.48 (s, 3H), 7.88 (d, J = 8.8 Hz 3H), 6.33 (d,J =
8.8 Hz, 3H), 6.08 (brs, 2H) 5.04 (brs, 2H), 3.42 (m, 2H), 3.27 (m, 2H), 1.63 (m, 4H), 1.03 (m,
6H)

MS (ESI): m/z = 408 (M+3H)
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5 yielding
2- (benzyl am no) - N- (5-p-tol yl thiazol -2-yl)thiazol e-5-ca
wo berae7ee (190 ngy, 71% as a solid. 'H NVR (BODER:dA7/010219
CDC13): S(ppm: 8.85 (bs, 1 H, 8.25 (s, 1H), 7.80 (d,
J=8 Hz, 2H), 7.46 (s, 1 Hs 7.35 (m 3H), 7.28, (m
2 H, 7.23 (d, J= 8 Hz, 2H), 4.53 (s, 1 H), 2.33 (s,
Prepargwn of IBC- NMR (100 MHz, CDCL13): 6(ppm): 172.44,
.89, 148.82, 145.74, 145.06, 137.99, 10 136. 75,
N-Benms (B p-toBathezol-2adamino) arvhylBhiazek2-9ming 25. 46,
és g 106 83, 47.44, 20.49. M5 (ESl): mz (9:
dihydroehoride r \iy) - BMS (0.2 ni, 2.1 mmol) was added to a
sol ution of 2-(benzy|anino)1®+(5-p-tolylthiazol-2-
yl )t hi azol e- 5- car boxam de (}50 ng, 0.42 nnDI in THE
(6 mL) at RT. The resulting tion 15 X§FR£} d
a ef [ ux overni The r n was th NEINC By
}‘A?L +()2i mL)l %Bu N HE —was—addedsy the pH
reached 2. APDEr StirrinP#heMieact lonJni xture at
reflux tenperadure for 12 hrs, thé organic sol vents
&wmwmememﬁwap@waﬂ@@baﬁﬁmwhamaqueous sol uti on was
neutralized with [IN NaOH, extracted with CHCl13, dried
wi th Na2SO4 and concentrated. The crude product was

purified by ol (AcCEt), yielding
s\ Penzyl %%—zﬁﬁ IyIthlazoI 2-yl am ng /hég;$g|azo
H

Do = 20_2- Ammi TENH 308 "BYSNVR (400 NH \
O (R 7559 (d, J=Mg 2HF 7. 28 ¢S5 H) 7.1&@
- . 2H), 6.93 (s, M), 6.5 1H), 4.40 (s,

H, .32 (s, 2 H), 3.41 (bs, 2 H ~%2.29 (s, 3 H).
13C-NVR (100 MHz, CDCL3): 8. (ppm): 197.01, 170. 75,
151. 05, 137.39, 137.26, 137.03, 131.82, 129.07,

128. 48, 127.48 %2%(4 125. 75 121. 99, 100.46, 49. 30,

41.95, 20.9 N%g 99 mz: 393.28 [ MH] .
_3NHRE Bepzy| Pt oly1 T 2 2-yl am no) met hyl )t hi azo

20 ng, 0. 05 nm)IL as dissolved in

met hansli£ HC (3 N, 1 nl) and CHC13/ AcCEt was added.
The precipitated solid was filtered by decantation
and dried in vacuo, Yyielding

2-Chlofy CREMINEARTRIREALD Bk Ao BRNl MIBANOoYY o2 ggmpoD and S-p-

tolylthi¥¥dl-Deansiak i(0.201l M ndRSh) -Whe 2488t 408 su%e\@@oﬁQﬁsi -BhiRiazole-5-
PCT/ EP2007/ 010219 57 reparation of :

carboxylicBeir (0. 3Q‘>g( {44 pamol) yih {HVIEASImI2). Wharrewétj)li&sdwthrt Wasstored at RT
till comp%etlon or% the Ire%g(r)r(l). Cltueorﬁxqgrerwl_alcs: tl'lén ailﬁtfeii rwith AcOEt, washed with water,
dried with Na;SO,4 and concentrated. The crude product was purified by column (30 %
AcOEt/PE), yielding 2-bromo-N-(5-p-tolylthiazol-2-yl)thiazole-5-carboxamide (250 mg, 46%)
as a solid.

'H-NMR (400 MHz, CDCls): 3(ppm): 8.19 (s, 1H), 7.6 (d, J = 8 Hz, 2H), 7.15 (d, J = 8 Hz,
2H), 7.04 (s, 1H), 2.31 (s, 3 H).

BC-NMR (100 MHz, CDCl3): 8(ppm):157.89, 149.44, 147.77, 144.33, 143.16, 141.99, 138.10,
137.38,131.07, 129.32, 125.87, 107.34, 20.93.

MS (ESI): m/z (%): 379.87 [MH'].
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1 HJd NHSSN\ SHI 5 Conmpound 2j was prepared
as described for 2h starting from
wa2@soel7gs t hi azol - 2- am ne and 2- PCT/EP2007/010219
br onot hi azol e- 5-carboxylic acid: (3.5 ng, 59%. :
106-108 C. "H NWR (400 MHz,5¢CDC13): b(ppm): 7.61 (d, J
=8 Hz, 2H), 7.28 (m 5 H, 7.13 (d, J =8 Hz, 2H),
Benzylﬁn%@ 3(6%43 %HZ 1.5 ﬁgnélz was aﬁ')led tb iff_bgol(l{:i[oz)n éf QDbroxﬂo%&i p-toK/Ithiazol-

2- yl)thlh&fﬂe; S@Ebﬁﬁmldr( (@ﬁﬁ)mg,]ﬂlﬁﬁ ﬁﬁnoll 68D88 (4.6:1.).1The I%:tlmﬁ mixture was

et 430085 b e S b0 by, i it
w50} St S Pl e i RS s comur)

yleldmg\EEBé’t&ylanﬁnéXB-(Glb-fdl)dﬂnmhér)&)thlaﬂole -5-carboxamide (190 mg, 71%) as a
H pyrazol - 3-yl anmi no) net hyl ) t hi azol - 2- am ne
solid. dlhydrochlorldeF + HOIONOC C- Boc NNN#z OS

MR (40 Mg 0L 5 oGl D) 8 28 D < Y REREE 2. 746

(s, 1 H)3N361G, BRI .28, tm, BIEY), 71881 (&-J = Bz, 2H) Ns3(s, 1 H), 2.33 (s, 3H).
BC.NMR (100 MHz, CDCL): §(ppm): 172.44, 158.89, 148.82, 145.74, 145.06, 137.99,
136.75, 131.58, 128.97, 128.15, 127.19, 126.92, 125.46, 118.98, 106.83, 47.44, 20.49.

MS (ESI): m/z (%): 407.36 [MH"].

BMS (0.2 mL, 2.1 mmol) was added to a solution of 2-(benzylamino)-N-(5-p-tolylthiazol-2-
yl)thiazole-5-carboxamide (170 mg, 0.42 mmol) in THF (6 mL) at RT. The resulting solution
was stirred at reflux overnight. The reaction was then quenched with MeOH (2 mL) and 1N
HCI was added until the pH reached 2. After stirring the reaction mixture at reflux temperature
for 12 hrs, the organic solvents were evaporated and the aqueous solution was neutralized with
IN NaOH, extracted with CHCl;, dried with Na,SO4 and concentrated. The crude product was
purified by column (AcOEt), yielding N-benzyl-5-((5-p-tolylthiazol-2-ylamino)methyl)thiazol-
2-amine (30 mg, 18%).

"H-NMR (400 MHz, CDCls): 8(ppm): 7.59 (d, J = 8 Hz, 2H), 7.23 (m, 5 H), 7.11 (d, J = 8 Hz,
2H), 6.93 (s, 1H), 6.58 (s, 1 H), 4.40 (s, 2 H), 4.32 (s, 2 H), 3.41 (bs, 2 H), 2.29 (s, 3 H).
BC.NMR (100 MHz, CDCl3): §(ppm): 197.01, 170.75, 151.05, 137.39, 137.26, 1\37.03,
131.82,129.07, 128.48, 127.48, 127.41, 125.75, 121.99, 100.46, 49.30, 41.95, 20.99.

MS (ESI): m/z: 393.28 [MH"].

N-Benzyl-5-((5-p-tolylthiazol-2-ylamino)methyl)thiazol-2-amine (20 mg, 0.05 mmol) was
dissolved in methanolic HCI (3 N, 1 mL) and CHCl3/AcOEt was added. The precipitated solid
was filtered by decantation and dried in vacuo, yielding N-benzyl-5-((5-p-tolylthiazol-2-
ylamino)methyl)thiazol-2-amine dihydrochloride as a white solid (11 mg, 10%).Mp. 105-106
°C.



10

15

HCI 5 2-Chloro-I|-nethyl pyridiniumiodide (0.84 g, 3.3
mol ), DIPEA (0.78 nL, 4.4 mmol) and tert- butyl
WG@281061095- (4- f | uor ophenyl ) - 1H pyr azol e- | - car bBXI/ER2087/010219
(0.5 g, 2.2 mol) were added to a solution of
2- bronot hi azol e-5-car bbxyl igy acid (0.45 g, 2.2 mmol)
in DMF (6 nL). The 10 resulting solution was stirred
at RT till conpletion of the reaction. Then the
m xture was diluted with AcOEt, washed with water,
Prepardtioedf 2j:t h Na2SO4 and concentrated. The crude product
0 0
N-Benz\SIT gr(@r ;flgtt){yi 'g%b—%gb}lggvl{((@?n%t/hy%)otgﬁz atréigg d%yaddrlogﬁloz'lde
br onot hi azol e- ar boxam do) - 5 (4-fluorophenyl)-1H pyr
azol e-1 - car boxy g (160 nmg, 209 as a white solid.
15 "H NVR (400 Mz, 130 pﬂisz 11.39 (s, 1 NH),
8.56 (s, 1 H, 7.79 AW ; 7.31 (t, J =
8.6 Hz, 2 H), 6.96 (Srg %,171,&{ 9 Benzyl ani ne
(01m_ 0.87 nmmol ) was addedtoasol on of
tert-butyl 3-(2-bronothiazol e-5-
car boxam do) 5- (4-fl uorophenyl)-1H pyrazol e-I - car boxyl

a (160 0.43 n _di oxane . 20 (3
Compowég &) P, @r@a{e&t ?fso#%égdsfor .%?le%arapg é’é’nt“flbf"mﬂb“ﬁoﬁ -apige and 2-
{ r C s@duct was -
bromotiafEiteqfii R AERE & Fth el oo AP AL RO e et )
"H-NMRi @boiMigz, 2CM0132(BI§{)1@§17765(@(1H EIH&QQHI) ozmmra 5 59 7.13(d, J=8 Hz,

benzyl am no 4-11 uor ophen yrazol
2H), 6.9 5001 U0 & GHAbb B 48 (6 26D ot (SOUHD 14t B Foed 31 1s. At
%-Nl\@ﬁ‘%o% C@é@ §§%§r§) (1t76 & 1%%86211@21’11 Efg {5 19, 137.23,

131.86, (1@9 12, 8.59.19%. 365 12274)125803921.676,4 0bi)53, 593@40&& 21.07.
n z 394. 37 [M—|+] BVB was added to a sol ution of

2- (benzyl am no) - N- (5- (4-fl uorophenyl)-1H pyrazol -

) thipzal &9 oxam de (50 ng, 0.13 mml) in THE(l

MS (E%Mﬁ'ﬁiﬂésﬁlm'sol ution was stirred at RT
overnight. The reaction was then quenched with MeOH
(0.5 nm.) and IN HO was 10 added until pH = 2. After
stirring the reaction m xture at RT for 3 hrs, the
organi c solvents were evaporated and the aqueous
solution was neutralized with a NaHCO3 saturated
aqueous solution, extracted with AcOEt, dried with
Na2SO4 and concentrated. The crude product was
purified by colum (0-2%e0OH AcOEt gradient), yielding
N- benzyl -5- ((5-(4-fl uorophenyl) -
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1H pyrazol - 3-yl am no) net hyl ) t hi azol - 2-am ne (59 ng, 98
% . 15 '"H NWR (400 MHz, CDC13/CD3CD): S(ppm: 7.49 (s,
WQRYS/0§178D- 7. 27 (m 5H), 7.03 (t, J=8 Hz, 2 MTEBR097010219
(s, 1 H, 582 (s, 1 H, 435 (s, 2 H, 4.28 (s, 2 H.
M5 (ESI): mlz : 380.34 [ Mg
N- Benzyl - 5- ((5-(4-fl uorophenyl)-1H pyrazol - 3-yl am no) m
Prepargfll?ﬂlofﬁii” azol -2-amne (59 ng, 0.13 20 nmml) was
I'ssolved in nethanolic HO (3 N, 1 mL) and AcCOEt was
N-BensylSe(S-(dFflao popteng])t HH gy razili3dy lasnd)m ety Ipthidrgl-2-amine
decantation and dried in vacuo, yielding
dihydraghdexide| - 5. ((5- (4-f1 uor ophenyl ) -
1H pyrazol - 3-yl am no) net hyl ) t hi azol - 2- am ne
di hydrochl oride as a yeIIom;soIid (14 mg, 25%. M.
78-80 C. 25 Preparatl on
i no) et hyl )t hi azol

Met hyl - (4- |yl t I azoI

=4 ne lef%gr@: IorldIeN@l—I@I/r S/ S HW

20087081795 60 Co ngd, 2N, Aas

Boqore'ibared as Yescri bed for 2w, st artl/mlgN rom Br
4-p-tolylthiazol -2-am ne and 2- Boc

(met hyl (t etrahydro- 2H pyran-2-yl ) am no)t hi azol e-5-carb

(28 ng, 80%. Mp. 114 116 C. ' HNWR (400

BnNINJJZ, 3): bw\ﬁf 97 (t, = 1 H, 7.75

dioxa, , J =8 33 g% d, J =

SS(S—E, 2H), ) L H) 4. ( dmﬁ@ o
5.6 Hz, 2H), 2.76 (d, J = 3 Hz 3H), an3d (s, 3H) . N

13C NI\/R (100 MHz, CDC13): S(ppm: 169.73, 167.45,
149. 76, 137.43, 136.43, 132.15, 128.97, 125.53,

40. 52, 30.62, 20.76. M5 (ESI): mz :
10 Pr ]ﬁl on of 2o:

-tdly yl am no) net hyl ) t hi azol
cHrC11 oride H}\O

2-Chloro-1-methylpyridinium iodide (0.84 g, 3.3 mmol), DIPEA (0.78 mL, 4.4 mmol) and tert-

butyl 3-amino-5-(4-fluorophenyl)-1H-pyrazole-1-carboxylate (0.5 g, 2.2 mmol) were added to a
solution of 2-bromothiazole-5-carboxylic acid (0.45 g, 2.2 mfnol) in DMF (6 mL). The

resulting solution was stirred at RT till completion of the reaction. Then the mixture was

diluted with AcOEt, washed with water, dried with Na,SO4 and concentrated. The crude

product was purified by column (50%-100% AcOEVPE gradient), yielding tert-butyl 3-(2-
bromothiazole-5-carboxamido)-5-(4-fluorophenyl)-1 H-pyrazole-1-carboxylate (160 mg, 20%)
as a white solid.

'H-NMR (400 MHz, CDCls): §(ppm): 11.39 (s, 1 NH), 8.56 (s, 1 H), 7.79 (t, J = 7 Hz, 2 H),
7.31 (t,J=8.6 Hz, 2 H), 6.96 (s, 1 H), 1.71 (s, 9H).

Benzylamine (0.1 mL, 0.87 mmol) was added to a solution of tert-butyl 3-(2-bromothiazole-5-
carboxamido)-5-(4-fluorophenyl)-1 H-pyrazole-1-carboxylate (160 mg, 0.43 mmol) in dioxane
(3 mL). The resulting solution was stirred at 85 °C for 24 hrs. The solvent was evaporated and
the crude product was purified by column (0-10% MeOH/AcOEt gradient), yielding 2-
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Co NHSN O S HCO HHC 15 Conpound 20 was prepared
as described for 2w, starting from
WG2soel793 t hi azol - 2- am ne and 2- PCT/EP2007/010219

(met hyl (tetrahydro-2H pyran-2-yl)am no)thi azol e-5-carb

al dehyde: (70 ng, 78%. M.sonot determned (it

deconposes above 140 C). 20 'H NWR (400 WMHz, CDC13):

—_ ] A N - : 0

(benzylgllg_lbﬁ}’mﬁ?]‘{ &% (é?ﬁ]u&rbfhinby’lﬁ%ﬁ f)gza(zg?-@}rl)gﬁ%iogﬁ ’(S%frl_lsh’xa%l%% (1(83 mg, 90%)
asasolidH), 6.96 (s, 1 H, 4.46 (d, J 5.6 Hz, 2H), 2.75

oo Sagdy i, ehEny Whinfotts (s oy B BB M, 708 0

- 3,08, . 126 122.89, 101. 45,

=8 6H%335‘j56 ?11[&5%% 45k, N‘?g@(ééw' mz: 317.38 ([MH].

MS (ES@Pn@QQSQ&@lM{TCT/ EP2007/ 010219 61 Preparation of
I\I-(Pyrl di n- 2- yI) 5- ((thiazol -2-yl am no) et hyl ) t hi azol -

76 "R 19 (R ORI E oo bR T yrazol 3-

yl)thlazglebi-@%bmrﬂil@(605m'§_|30 bgwh@l)em THF-A- 1111) ThE Wesufting solution was
refl ex N NH2 THE S HNii. NaBH4 refl ux

hot
stirred &tRIHowgunight. Thegacgon wasties @epchedrygith MaQdl (0.5 mL) and IN HCl was
added until pH = 2. After stirring the reaction mixture at RT for 3 hrs, the organic solvents

were evaporated and the aqueous solution was neutralized with a NaHCO; saturated aqueous
solution, extracted with AcOEt, dried with Na;SO, and concentrated. The crude product was
purified by column (0-2%MeOH/AcOEt gradient), yielding N-benzyl-5-((5-(4-fluorophenyl)-
1 H-pyrazol-3-ylamino)methyl)thiazol-2-amine (59 mg, 98 %).

'H-NMR (400 MHz, CDCl3/CD;OD): §(ppm): 7.49 (s, 2H), 7.30-7.27 (m, 5H), 7.03 (t, J=8
Hz, 2 H), 6.94 (s, 1 H), 5.82 (s, 1 H), 4.35 (s, 2 H), 4.28 (s, 2 H).

MS (ESI): m/z : 380.34 [MH"].

N-Benzyl-5-((5-(4-fluorophenyl)-1H-pyrazol-3-ylamino)methyl)thiazol-2-amine (59 mg, 0.13
mmol) was dissolved in methanolic HCl (3 N, 1 mL) and AcOEt was added. The precipitated
solid was filtered by decantation and dried in vacuo, yielding N-benzyl-5-((5-(4-fluorophenyl)-
1H-pyrazol-3-ylamino)methyl)thiazol-2-amine dihydrochloride as a yellow solid (14 mg, 25%).
Mp. 78-80 °C.

Preparation of 2n:

N-Methyl-5-((4-p-tolylthiazol-2-ylamino)methyl)thiazol-2-amine dihydrochloride

'\>7 /_<\ HC!
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DI BAL-H (1M in hexanes, 16.88 nL, 16.88 nmol) was
added to a solution of ethyl 2-

wWhewaosthazol e- 5- car boxyl ate (2 g, 8.44 mmol) PCI/EMDCLR10219
(16 mL) at 0 C. The mi xture was stirred to RT for 6
hrs. After quenching with NsOH (6 m.), Et20 and a
saturated solution of Rochelle's salt were added, the

cOmpoﬁﬁdiQﬁ ] f%ﬁé}éﬂzﬁe KBEritsddi fof 20, Stakting frdif 4@@191&1@%3 2@hide and 2-
cl ear | 0 separated. The orgam c phase was dried

(methylétotralafdrm-dﬂemrama yhlaniine)dilatoje-G sarhaideblide 38 ovg: 86%). Mp. 114-116
o (30% 100% AcOEt/ PE gradient), yielding
C. (2- bronot hi azol -5-yl ) et hanol (1.44 g, 88% as an

o g NP0 FE SR AT 9207 o

1H), 7. mak 8 BLOTH), 5.9944, DH), 6LH9(s58H), U3 @9.] <5576 1o, 2HE M (d, J = 4.3
024(:5 mz . 193.83 [MH]. M02 (3.8 g, 37.10 mol)
Hz, 3H)N§s3 d8®-to a solution of

13 , { | )2
CNME 08 B8 TBC e Blebl (30 7P e R 4Ry 13215
128.97,1105,53, ¢2y 96, 10080, 40182, 36L07E. Was filtered through
‘celite and concentrated, yielding

MS (ESt): m/@rrﬁlh%lﬁ[ME]S car bal dehyde 20 (870 ngy, 61 % as a
white solid. "H NWR (400 MHz, CDC13): S(ppm: 9.95 (s,
1 H, 8.16 (s, 1 H. 13CNWR (100 MHz, CDC13):
S(ppm : 180.93, 150.47, 145.48, 142.91. WD 2008/ 061795
PCT/ EP2007/ 010219 62 MS (ESI): mz : 192.31 ([ MH]).
Preparatiembfi2e:on of 2- bronot hi azol e-5-car bal dehyde (150 ng,

N-Methyy (Rt el e R ol i g e Blaidsy

reflux overnight. 5 The strong yellow solution of the
correspondi ng i mne was then poured over NaBH4 (147
ng, 3.9 Mol ) in hot EtO—|(50 The col orl ess
solution was filtered, and purified by
col utm chr omat ogr aphy A A) @OEt PE i el di ng
N- (( 2- br onot hi azoj vyl ) fret B§41 ) t hi azo%'/‘@ 2-amne (110
ng, 51 % as a sQ 1H NWMR (400 MHz, CD3CD/ CDC13):
S(ppm: 7.33 (s,71 6.95 (d, J= 3.7 Hz, 1H), 6.40 (d,
J 10 = 3.7 Hz, | H, 4.49 (s, 2H) 29(bs,1H).
13C-NVR (100 MHz, CD3OD CDC13) 169. 00,
Compopa26aas 9acs aisovrd foum o Varinghorh 3. oy IBgAzol-amine and 2-

(methyl%te? al)lydro yyea, pyr - -y:l%) %(M# Qole 5-carbaldehyde: (70 mg, 78%). Mp. not
determined (it decomposes above 140 °C).

'H-NMR (400 MHz, CDCl3): §(ppm): 7.97 (t,J = 5.6 Hz, 1H), 7.75 (d, J = 8 Hz, 2H), 7.33 (m,
1H), 7.19 (d, J = 8 Hz, 2H), 7.00 (s, 1 H), 6.96 (s, 1H), 4.46 (d, J = 5.6 Hz, 2H), 2.75 (d, J =5
Hz, 3H), 2.31 (s, 3H).

BC-NMR (100 MHz, CDCl3): §(ppm): 170.65, 168.37, 150.68, 138.36, 137.35, 133.08,
129.89, 126.45, 122.89, 101.45, 41.44, 31.55, 21.68.

MS (ESI): m/z: 317.38 ((IMH"].




15 2- Am nopyridine (0.150 g, 1.6 nmol) was added to a
suspension of NaH (64 ng, 1.6 mol) in THE (4 nl).
wab@soersed ti ng solution was stirred at 65 C f oPCEHBP200TI010219

Then N-((2-bronothiazol - 5-yl)nethyl)thiazol -2-am ne
(110 ng, 0.4 mvol ) was addegg] and the reaction m xture
was stirred at 65 C overnight. The reaction was

PrepardH&ii6Pgp: Wi th water and the reaction mxture was
extracted wth AcCEt. The organic phase was dri ed,

N-(Pyribineeyl)-Se(( thihzah2-ylsmiria)ecthyl) thiazok2r-aftine hrlbylhtooghlaplty
(in AcOEt). Precipitation from CHC13 was conducted to
el i m nate excess 2- am nopyridi ne

N- (Pyridin-2-yl)-5-((hiazol -2-yl am no) hyl )t hi azol -

2- gn\ne, wa8Babt gi ned| a)—era ekl v, yel @mw (15 nm,
EtO g 'H-NM;M()QOO s DVBO d8%53 b(ppnd: SL1. 12 (bs,

, 824(d J 454 Hz, 1 H), 7.97 (5 1 H, 7.67

( = 8 Hz, H), 7.26 (s, 1 H, 7.05 (d, J =3.2

““Y‘Zazg‘;’;{;e"ﬁf 7.02 (d, J =84 H, 1H), 6.88(t, J 25

5.6 Hz, 1 H), 6.64 (d, J = 4.4 H, 1 H), 4.5 3 (d, J
4.8 Hz, 2H). 13C-NMR (100 Mz, DVBO-d6): 8. (ppm:

6 17 159. 06, 151.41, 14 5 138. 34, 137.51,
, 126,24, 1 1\152 11 , 106. 35 39 |\II\/S/

I) rﬂi; NH2
“yI) - 5- (( "hi aZQEH;BE Iaml;ggTret hy?)tﬁl aZ‘oI
ine (15 ng, 0.05 mmol ) “f&s di ssol ved in
rret hanolic HO (3 N, 1 nL) and Et20 was added. The
precipitated solid vvas WO 2008/ 061795
PCT/ EP2007/ 010219 6 tere by decantation and

dried i gm@cuu /k@

I\I-(pyr—l—qugﬂ{—z—yl f't h’az

yl am no) net hyl )ttﬁ aﬂcml - 28@A neick ri hydrochl ori de (14
5 ng, 2% 95.5 % pure by HPLC). M. deconposition >145

C. 5 Preparation of 2q:

DIBALNIBanz yih &xéuﬁéi f1I6188r oy ri6c8 8 mnof) am'snaddlselt toy b ) soyurtionti of ethyl 2-

2-amine O F HOOPI | 1). I O 71%\ N NH2 N Br N
bromothjazolg-5- carboxylate (2 g, 8.44 mmol) in CH,Cl; (16 mL) at 0 °C. The mixture was

stirred to RT for 6 hrs. After quenching with MeOH (6 mL), Et,O and a saturated solution of

Rochelle’s salt were added, the reaction mixture was stirred until the two phases were clearly

10  separated. The organic phase was dried, concentrated and purified by column chromatography

(30%-100% AcOEVPE gradient), yielding (2-bromothiazol-5-yl)methanol (1.44 g, 88%) as an

oil.
"H-NMR (400 MHz, CDCl3): 3(ppm): 7.25 (s, 1H), 4.93 (bs, 1 H), 4.69 (s, 2 H).
BC-NMR (100 MHz, CDCl3): 8(ppm): 144.25, 139.58, 136.89, 57.19.

15 MS (ESD: m/z: 193.83 [MH].

MnO; (3.8 g, 37.10 mmol) was added to a solution of (2-bromothiazol-5-yl)methanol (1.44 g,
7.42 mmol) in CHCIl; (20 mL). The resulting mixture was stirred at RT for 3 days. Then the

solution was filtered through celite and concentrated, yielding 2-bromothiazole-5-carbaldehyde

20 (870 mg, 61 %) as a white solid.
'H-NMR (400 MHz, CDCl3): §(ppm): 9.95'(s, 1 H), 8.16 (s, 1 H).
3C-NMR (100 MHz, CDCls): §(ppm): 180.93, 150.47, 145.48, 142.91.
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NBr F/ 92%") F NH 11l) 13%\ 0 00 .4HCI N H I\
iv) MOHHCO NHN-k/ ZZLNI 5 NHI \ 4/ Reagents:
WO 200806110Dr o- 1- met hyl pyndi ni um i odi de / DI PEAI TIMEI/ER2N7/010219
RT ii) Benzylamne/ 140 C iii) BMS/ THF/ refl ux, 24h iv)
MeOH HCI/RT/ I h 10 2-Chl oro-¢2l -nethyl pyridiniumiodide
(2.2 g, 9.8 mol) and DI PEA (1 nl) were added to a
MS(ESD );,g/yrqagp[),]@[b Hter opyridin-2-amne 1 (554 ng, 4.9
nd 6-bronmonicotinic acid 2 (1 g, 4.9 mmol) in
THF. The reaction m xture was stirred at rt for 2

days t th | usi qn  of re ion reacti
A solugibat 2-bropaliiegHESrAr BB ES (0 Beoh  PramyBiaid- ShGor Rezole (78
mg, 0. 7@rrﬁﬁfo§ ihabREne ? ﬁﬁ%%d"ﬁ nfdléctufers%?ev@g fwery'k%nfeH'aE FEH ovemlght
was concentrat ed luted wwth chloroform (100 m),
The strmjﬁbmdlmlmoﬁﬂle a:ndemomdmgannlnet Wemt@nlpedredvte/rer NaBH4 (147 mg,
SO4. Evapor at.i o e sol vent

3.9 mmy& indhat FRORIED Mg b celopessap qt@éaﬂgsffylﬁ@e\eowngﬁw and purified

b .
by colu?nf %@&Ha %&%& gstbaé %ij A Eg 3%1%1&)1\"‘(@ %ﬁ?%&_?l 3.y methythiazol-
2am1n<(6100rh@j5.1/6)ﬁ@h&))hd.s = 11. 27 (s, I H, 8.94 (s, | H,
| 8.43 g\? Il H, 827 (d, J =8.0 Hz I H),§.2l(_[d, J =
H-NMRX(4p9 MKz, F@Dg,éD@@h?' mm):ﬁéBQ@ogHb@.fﬁgg, J=3.7Hz, 1H), 6.40 (d,J

P 07/ I\/B ESI m 297, M+ Th
_37HC‘-[E[? %})I’? dpyrldl n(2 yl))nlcgtlnglmde 3 |(_|)500 °

BCc.NM®. (180 6181}[2*%%@@%:@(:1%}06%%)1 Ne69eNznb.6am3e.952 188)38, 136.27,
and heated at 140 C for Then the reaction m xture

107.53ds2%oncentrated. 5 The product was recrystallized

e and pet-ether to glve
MS (E% (’Wén%@ggﬂmﬁ - fluoropyridin-2-yl)nicotinam de

4 (500ng, 92% as a vvhite solid. M. 167-168 C '
H NMR (400 MHz, CDC13): S = 10.5 (s, | H), 8.69 (s,
2-Aminbphridige 8615G g, 1.6 Hymold whg added to afuspensivg qfNaH (644ng71.64nmol) in

THF (4_2';1;)21%rp gte}%(ﬁutls(ﬁy? \élgsg’sttr‘]@;%tsq@% or 4% m'_Rl. %helnsNg(%Z-bromothiazol-

5-yDmethyl)thiazol-2-amine (110 mg, 0.4 mmol) was added and the reaction mixture was
stirred at 65 °C overnight. The reaction was quenched with water and the reaction mixture was
extracted Wifh AcOEt. The organic phase was dried, concentrated and purified by column
chromatography (in AcOEt). Precipitation from CHCI; was conducted to eliminate excess 2-
aminopyridine N-(Pyridin-2-yl)-5-((thiazo!l-2-ylamino)methyl)thiazol-2-amine was obtained as
a weakly yellow solid (15 mg, 14%).

'H-NMR (400 MHz, DMSO-dg): 8(ppm): 11.12 (bs, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.97 (s, 1H),
7.67 (t,J = 8 Hz, 1H), 7.26 (s, 1H), 7.05 (d, J = 3.2 Hz, 1H), 7.02 (d, J = 8.4 Hz, 1H), 6.88 (t,J
=5.6 Hz, 1H), 6.64 (d, /J=4.4 Hz, 1H), 4.53 (d, /= 4.8 Hz, 2H).

BC-NMR (100 MHz, DMSO-ds): 8(ppm): 168.17, 159.06, 151.41, 146.15, 138.34, 137.51,
135.44, 126.24, 115.52, 110.34, 106.35, 39.96.

MS (ESI): m/z : 290.32 ([MH"].

N-(Pyridin-2-yl)-5-((thiazol-2-ylamino)methyl)thiazol-2-amine (15 mg, 0.05 mmol) was
dissolved in methanolic HC1 (3 N, 1 mL) and Et;,0 was added. The precipitated solid was



BMS (400 L) was added to a sol ution of

6- (benzyl am no) - N- (5-fl uor opyri di n-2- yl)nicotinam de
WOL2008/0885 (20 nl). The reaction m xture was r ePCUKRW07/010219

for 16 hrs. Then the reaction m xture was cooled to

RT. MeOH (2 nlL), followed kyg conc. HO were added. The

15 reaction mxture was refluxed for 8 hrs,

filtered C BYC MRELAtRF ad dirledt 66 Whdunvaty@ilding W—prnﬂiﬁﬁZ-@U 5-((thiazol-2-
waS adjusted to 14 and the reaction m xture

ylamin@xtettgdtlsdzoli 2-dmuiel tohydroehioi&O(1me 294, 9543 Yo puse Qa HRLC).

hases. wer.e hed with brine and dried over Na2SO4.

Mp. de%f’é%ftlﬁnl o]ﬁlsv&st he solvent gave a crude product which
was purified on silica gel (1:1, EtOAc: Pet-ether) to
give N

5 benzyl - 5- ((5-fl uoropyridi n-2-yl am no) et hyl ) pyri di n- 2-
amine 5. This was treated with 20 HO/MOH to give

Preparafign b 2diespondi ng salt (50 ng 13 % as a white solid.

s oy U L

J= 8.4 Hz, 733737(m 3H),7.28 (m 3H), 7.20
E dt, J= 3. 2, 8.0 Hz, 1H) 6. 35- 6.AQ
Z(ys, | Hp& H), (d, J = 6.
L4184 (d, J = 5. H) mz =
Q@S/ 061795 907/ 070%19 65 P
2s: OH F/ N/ (1 --- F/ \' /] HBr N
TP 3 2 THP FIHNYI /111 F/ \ |

2HCI ~v iN5 ~ 4 THP Reagents: i)
2-chl oro- 1- et hyl pyri di ni um i odi de / DI PEA RTH3slays) i i)
ylam ne/110 ¢ overnight iii ) BMS/ THF/ Me HCI

\@Z\I\/E\ To a suspension of
(4r\f u Jenyl) 1- (tetr"ahll%%o 2H- rap-2-y@)-1
HI-PCY rhzol -3 ar oXy -~ \
iv) MeOH/HCI N

F

N N Z |

\N N
4

Reagents: i) 2-chloro-1-methylpyridinium iodide /DIPEA/THF/ 24h RT ii) Benzylamine/140 °C
i) BMS/THF/reflux, 24h iv) MeOH/HCI/RT/1h

10 2-Chloro-1-methylpyridinium iodide (2.2 g, 9.8 mmol) and DIPEA (1 ml) were added to a
mixture of 5-fluoropyridin-2-amine 1 (554 mg, 4.9 mmol) and 6-bromonicotinic acid 2 (1 g,
4.9 mmol) in THF. The reaction mixture was stirred at rt for 2 days. At the conclusion of the
reaction, the reaction mixture was concentrated to 1/3 of its volume and the precipitated
product was filtered off. The filtrate was concentrated, diluted with chloroform (100 ml),

15 washed with water and brine and then dried over Na,SO4. Evaporation of the solvent gave a
crude yellow product, which crystallized in EtOAc to give 6-bromo-N-(5-fluoropyridin-2-
yDnicotinamide 3 (1.05g, 71 %) as a white solid. Mp. 173-174 °C.
'H-NMR (400 MHz, CDCl;): 8 = 11.27 (s, 1H), 8.94 (s, 1H), 8.43 (s, 1H), 8.27 (d, J = 8.0 Hz,
1H), 8.2 (d, J =12 Hz, 1H), 7.83 (m, 2H).
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5 acid 1 (400 ng, 1.37 mmol) and
2-chl oro-I-nethyl pyridiniumiodide (524 ng, 2.0 mol)
WO p0086#E93 20 m ), DI PEA (0.46 m) foll owed by PCI/EP2007/010219
6- bromopyridin-2-amne 2 (237 ng, 1.37 nmol) were
added. The suspension was g rred for 72 hrs. Then the
reaction m xture was concentrated, diluted in water
MS (Eglg’l:qn/gt)(zgﬂq\/lqamract ed with dichloromethane (50 m x
2). Al organic phases were washed with water and
brine, dried over Na2SO4 and concentrated. The residue
ified on_a silica ge

I um ((Et OAc: . .
The 6 tgemogﬁr(gﬁ{ ropyridin- a.yxl/@mlwn&eo}r@%iﬂ s .55, fpmol); weg dissolved in
r - -
benzyl %‘Hl%r(g@gﬁ %g)hgétfggaggn ‘Blyfld'éQLZ%gB@f{tﬂg ggagﬁé\%{nt}éture was concentrated.
The prlakt d'ad\/pbcry]sfall-lz'bﬂﬁ‘rd'm etl’tj*l Nhﬂat(:%ﬂ petetheCioClise 6-BemSldndino)-N-(5-
(S"lg% 8.31 7.83 (dd, J = 5.2,
fluoropyriding mp&tmagpée 47(5Qngt 92%) &s BW t¢.|§ohd2|_|) 7.30 (m
13 (t, J =9.2 Hz, 2H), 6.04 (dd, J = 2.4 Hz, J
mp. 1671168 ¢ %, § 1H), 4.26 (d, J = 11.0 Hz, 1 H), 3.86 (t,
‘H-NMI]{ 0(1%/[1% F%Dg%g)(w 13. F%ié PHE®.49Ms, 1HN)8.3&¢s1 1HZ. .67 (&, TH), 7.79 (s,
) m
1H) 7. 2H:I-—('B7(Hnoﬁbby6 PAlh-12= §I0)H5-1{0 4186y Fghenyl ) - 1- (t et r ahyd
0- 2 [)-1 H pyrazol e-3- carboxam de 3 (300
MS (B , )4}3¥£ﬂﬁ%%§gmas di ssolved in benzylamne (3 m).
The reaction 20 m xture was heated for 24 hrs at 130
T. Then the reaction m xture was purified on a silica
BMS @HI0 qdl)unway ladsefit @ca Behtiehhef) 6t(beggyanino)-N-(5- ﬂuoropyndm 2-

yl)mco%ngé%g/elgé I&g?2€;é-]f%g¥g%%aég&)§gxw%% vJals l%etjiuxegefgr 125 hrs. Then the

o BHATYEE B YR HeO O3] G BT St o
reactlor( #ﬁb&ufd-ﬁas félﬂﬁié’d for88 hrs/ coitenitpated aﬂd—l)i;lut%d bathvwatr (2ymL). The pH

J =.7.6 Hz, 2H)
was adjcléped jo -14g1né th& reaftlp.])\ mléth% W@g ex‘gactgi m.\; chj_or;;gorm5(5g gnl X 2). All

organic 1;gx.a§e]sHZer%f We% l’ﬂ/é{zp lzlin?e %rﬁizgéﬁd Xé?fmqsq'z) ?ﬁ?%ﬁtl%ﬂmof he solvent

gave a Hirud@.pdéduc®. WBichnvas? phirifiedl ob Gilich. gl ({11 ESBNc: Betrdther) to give N-
di met hyl sufide (50 L) was added to a sol utiaon of

benzyl-Re((silp¢renyidinm- yigl)nﬂ,ty})m@thyl)pygth Xamine 5. This was treated with

el USROS iadaf SUEARTE & S RX G bty

TH-NMK (400 MEz€PCL):09=8. Kt &, § 285, 1Ef 79ved, p¥eorg, mH;)‘w 48Ndd, J =2.4,
cool ed. MeOH was added, fol l owed by conc. HA and t

he
J= 8.4 HaddD)i bB-#i3T 1oy SHIF28@easH0. 780 (&, br 3.2, Tﬁe&qofhelH) 6 35- 6.40 (m,

2 4 SGBR LTS Dy AT T PRt ea i a7 e S 5o

MS (ESHj sz)(gogM+H?m| ned organic |ayers were washed with
ter and brine, then dried over
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Na2SO4 and concentrated under reduced pressure. The
crude product was purified on silica gel 15 (50%
wER@o617pet - et her) to give PCT/EP2007/010219

N2- benzyl - N6- ((5- (4-fl uorophenyl)-1H pyrazol - 3-
yl')met hyl ) pyri di ne- 2, 6-di argsne 5 (20 ng) as an oily
material, which was treated wth nethanolic

Preparhtiéh eed:oric acid for 2 hrs. The solvent was

evapor ated under reduced pressure to give a gunny

(20 my). 'H NWR (400 MHz, CDCl13): 8 =

-of Hz, 8.4 Hz, 2H) 7.37 ( 8 '
F 11 (t, J = 8.8, 2H} » 6. & RGN Br
/8/87 (s, H2 NI\/SB(ESI) m z ( McHLY
2008061795 PCT/ EP2007/ 010219 67 Prepargdtion of 2t:
N- Benzyl - 6- ((5- (4-¢2l uorophenyl)-1 THP
H pyrazol - 3-yl anmi no) net hyl ) pyri di n- 2- am ne I NH2
aNBr i) F/ NaNN'N/ | Br o Bc OH50 /o [lN-N O 2

3 84%- ii) HF/INNNHIII)FINNNHIYa"'~
-</ HNN/ - - HN-NO 27 10 4 39 %iv F _-C/ '

N NH | 6 Reagents: i)
-chloro 1- prldlnlumlodlde/DIPEA/RT/ da@

2HC1

Reagents: i) 2-chloro-1-methylpyridinium iodide /DIPEA/RT/3days ii) Benzylamine/110 °C/ overnight
iy BMS/ THF/ MeOH/HC! iv) MeOH/HCI

To a suspension of 5-(4-fluorophenyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazole-3-carboxylic
acid 1 (400 mg, 1.37 mmol) and 2-chloro-1-methylpyridinium iodide (524 mg, 2.0 mmol) in
THF (20 ml), DIPEA (0.46 ml) followed by 6-bromopyridin-2-amine 2 (237 mg, 1.37 mmol)
were added. The suspension was stirred for 72 hrs. Then the reactidn mixture was concentrated,
diluted in water (10 ml) and extracted with dichloromethane (50 ml x 2). All organic phases
were washed with water and brine, dried over Na,SO4 and concentrated. The residue was
purified on a silica gel column (EtOAc: pet-ether 1:4) to give N-(6-bromopyridin-2-yl)-5-(4-
fluorophenyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazole-3-carboxamide 3 (180mg) as a white
solid.Mp. 151-152 °C.

'H-NMR (400 MHz, CDCl3): & =9.53 (s, 1H), 8.31 (d, J =8.0 Hz, 1H), 7.83 (dd,J=5.2,J=8.8
Hz, 2H), 7.64 (t, J = 8.0 Hz, 2H), 7.30 (m, 2H) 7.13 (t, J = 9.2 Hz, 2H), 6.04 (dd, J = 2.4 Hz, J
=10 Hz, 1H), 4.26 (d, J = 11.0 Hz, 1H), 3.86 (t,J = 11.6 Hz, 1H), 2.52-2.60 (m, 1H), 2.11 2.16
(m, 2H), 1.27-1.57 (m, 2H).

N-(6-Bromopyridin-2-yl)-5-(4-fluorophenyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazole-3-
carboxamide 3 (300 mg, 0.67 mmol) was dissolved in benzylamine (3 ml). The reaction
mixture was heated for 24 hrs at 130 °C. Then the reaction mixture was purified on a silica gel

column (1:5 EtOAc: Pet-ether) to give N-(6-(benzylamino)pyridin-2-yl)-5-(4-fluorophenyl)-1-
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iii) BMS/ THF/ MeOH HCI 5 2-Chloro-I-nmethyl pyridinium
iodide (950 ng, 3.7 mmpl) and DIPEA ( 0.7 nL) were
wa@oaedeét’es a sol uti on of 6-bronopi colinic aci dPRI/EBDO7/010219
ng, 2.47 mmol) in dry DCM DMF (30/5 nlL). The reaction
m xture was stirred for 1 hgg tert-Butyl
3-am no-5-(4-fluorophenyl)-1 H pyrazole- | -
(tetrahya%-b%/yrﬁ{ 8. 1) YASyRELRA3 CABBxHide 4 47 WHRE Solid 187 me, 59%). Mp.
resul ti'ng yéllow reaction m xture was 10 stirred f
139-1408¢s. Then the reaction m xture was concentrat ed under

reduced pressure es] due il ut
HNME AP VBt Do udish b (Pen U el S35 1950; 7R9dOra6 He, 28D,
Y I tyur
6.94 (sdr"H) ﬂsﬁo( 81 Wﬁ?“m 4(3‘E@ 5‘1‘80@& Ty d§9§tdI€J3)§6"i@zs 1H), 464 s,
2H), 3. 66*le0]1”€ 19§ Biz( 4H§I3J®4 @pheny())d, Hij—]ﬂﬂ azdl (- M), 2.02- 2.10 (m, 2H),
pi colinam de 3 (450 ng, 50 Yas a white solid. 15 Mp.
1.56- lﬂfsmzalrl)c WD 2008/ 061795 PCT/ EP2007/ 010219 68 ' H NMR
(400 MHz, CDC13): S = 10.3 (s, 1H), 8.15(d, J = 7.6
Hz, 1H), 8.02 (t, J = 7.6 Hz, 1H, 7.95 (d, J =8.0
Boran Jﬂ?netlgylsiﬂ)f ide (56 %LL? dehs atided %0 4 ddlutloi’rofsN Ng@'@enz?’iﬂ}mng)p?ﬁdm -2-yl)-5-
, 7.05 (s,
(4- ﬂuo®©her(yM+HXtetra}5ydro 2H -pyran-2-yl)- 1H-pyrazole 3-carboxamide 4 (180 mg, 0.38

o) 5, FTD ST O SRR e SR 0Ll Mot v

added, Fﬁ%éldq{? ddic (ﬁCMiAd thy}@acfti%ﬁ%b(ﬁﬁe WaX he4t8d 6rSs Hl%aTﬁéil the reaction
for 24 hrs. Then the solvent was evaporated and the

mixture we$ chreemased univhcaon,ahluséd with vaedr (§ BtliDArd extedctest With chloroform
1: | : . . .

(50 mi & P ahS grdhined preanis parsevers veshehyith HeLybHe Shep gried over

Na;SOPérﬁPédn@?xméii@d {Indel ?@Qluggd p&%su@ The@u&@proébgé \J‘&gplﬁ:}ﬁed on silica gel

(50% =EBA¢: J pet-Sthér)Hz to 2nge7 Ni l(enzle6—((3-(6-ﬂu2)b€)pheﬂyl;|-4H-pyrazol 3-
yl)methy?)gyrp.&mq—%6 dl?.m@q: (Sor(%O 28%7 a:;,gan]g)ll(yd mate\pa;, gthCh_BNaﬂ_'}reated with

methanélllgrrg%/c?@sfhlgﬂ acélgﬁrz)é g%rg T]‘%’ sé%ven?’&é W%t(ej% égdé?’gécgﬁed pressure to
give a @mirmy imareriat (Zf}mgpnzyl am no) - N- ( 5-

"H-NMR (400 MHz, CDCly): & = 7.75 (dd, J = 5.6 Hz, J = 8.4 Hz, 2H), 7.28- 7.37 (m, 8H),
7.11 (t, J = 8.8 Hz, 2H), 6.44 (s, 1H), 3.93 (s, 2H), 3.87 (s, 2H).
MS (ESI): m/z = 374 (M+H)
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15

(4-fl uorophenyl)-1H pyrazol -3-yl)picolinamde 4 (150
nmg, 0.37 mmol). The reaction m xture was refluxed for
WA g00R06L79Af t er cooling the reaction m xture toPRIVERBOHI10219
(2m.), followed by conc. HO were added. The reaction
m xture was refluxed for amgt her 12 hrs. The reaction
20 m xture was concentrated and diluted with water (4
Prepardtibn 3de:t he pH was adjusted to 12 using NaCH
solution. The reaction mxture was extracted with
N-BenzytH6e(( 24 4 flwo egtheny B- Hjpyra¢dl-3eylgmin @ methyldpyyidior2amien
washed with water and brine, then dried over Na2SO4,
and the crude product was purified on silica gel
col um (10Q% Et OAc 0 give an oily material (40
% . ARfch  was then|treatey with MeOH t oy gi
Fen2y LNG- ( ( <N gorgphenyt”) - ol/ ]
yl am np) net hyl ) pyri di n- 2- ansoee hydr orl_’msal
(20 B, 39 % . | 133-134 C. ' H NMWR (400 , £DCL3):
6 = 8188 (br, 1H) 2.82 (brs, 2H), 7.40 (m 5H), ~6.99
(d, J =5.2 H I H, 6.87 (brs, I H, 6.2 [(hrs, 1H),
5.76 (brs, 1H), 4.69 (brs, 2H), 4.52 (br§‘}%E' . MB
(ESI): mz = 374 (MtH). 30 WD 2008/ 061795
PCT/ EP2007/ 010219 69 Preparation of 2u: Preparation

of x
3-(2, 3-diHmphen-z-y| )-N-((5 pheflyl )- 1H
¥ i AL “a o
F i - w O
4

N3yl
lF1 OV
~ 1

N
F~ N OH NON THP 27%
39% l iv
N
H\/(j\
F‘@%\/f N NH/\©
N
HN™
3HC! ©

Reagents: i) 2-chloro-1-methylpyridinium iodide /DIPEA/RT/3days ii) Benzylamine/110 °C/ overnight
i) BMS/ THF/ MeOH/HCI

2-Chloro-1-methylpyridinium iodide (950 mg, 3.7 mmol) and DIPEA ( 0.7 mL) were added to
a solution of 6-bromopicolinic acid 2 (500 mg, 2.47 mmol) in dry DCM/DMF (30/5 mL). The
reaction mixture was stirred for 1 hr. ter-Butyl 3-amino-5-(4-fluorophenyl)-1H-pyrazole-1-
carboxylate 1 was added (650 mg, 2.47 mmol). The resulting yellow reaction mixture was
stirred for 3 days. Then the reaction mixture was concentrated under reduced pressure, the
residue was diluted in chloroform and washed with water and brine, and then dried over
Na,SO;. The resulting crude mixture was purified on silica gel (EtOAc: pet-ether, 1:3) to give
6-bromo-N-(5-(4-fluorophenyl)-1H-pyrazol-3-yl) picolinamide 3 (450 mg, 50 %)as a white
solid.

Mp. 245-247 °C.
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4 Reagents: i) EtOH H2SO4/ Reflux 16h ii)

DHP/ TFAI THF/ Ref  ux 16h iii) Li OH/ H20/ MeOH 5 Boc O N
W@200808TONH2 * F 1 OH1 S NONI) F I H ~N NO\PCBBER200H#10219

5THP 4 u) NNHSN NHH\N T iii) I/ 1'1 IN FH

HCI NON X. ~ NOH 7 H6 Remgents: i)

2-chl oro-1-net hyl pyri di ni um i odi de / DCM DI PEA i1i)

'H- NMBJ\@ JNmz.etber):i i)lofj%/ﬁ?)otz' 13(dt 12 PRH T H3 8162 (1HRSP% Hz, 1H),

e added to a sol ution
7.95 (d5F €40 HaptlapYe8y(dyd; lepyrHﬂdFFB [BHz,c23 b 339l (t.dJ =8i8dHz 1Hp, 7.05 (s,
EtOH. The reaction m xture was refluxed for 2 days.
1H). The reaction mixture 10 was concentrated and dil uted

t I RfC (100 mM) and washed with saturated
MS (E% s6gl(§/¥| c)m wat er and brine, and dried over

Na2804 Evaporation of the solvent under vacuum gave

5- (4-fl uorophenyl) - 1H-$)yrazol e- 3-carboxylate 2
6-BromaeN A SH-Bwarambh el oDt SR o gmnidesd. CHD Gie. s -mmol) was

dlssolvg&ﬁ %‘? Jbgg%lafﬁ{}r{ﬁgégfyf{%?%a%g\o@%x}#é R i{e,ﬁé@;ﬁ fgﬂ?zl hrs. Then the

solvent7wﬂs36\(abora@ed:arﬁl theHgsidu@ Mas plrified (oh, silldd) gel AEIQACOpetdetier, 1:4) to
7 Hz, 2H), 1.40 (t, J = 7.2 Hz, 3H). 13C NWR

give 6- melzzylmis- -(38(4 Buorepheryd)- 1H-pys@ok3-yiomicainanpde ((1)?90 mg, 84 %).
Mp. 1813873 116.1, 105.8, 61.8,

'H-NMR (400 MHz, CDCl5): & 10.1 (brs, 1H), 7.81 (d, J = 5.6, J = 8.4 Hz, 2H), 7.60 (t, J = 7.6
2H), 7.44 (d, J = 7.2 Hz 2H), 7.28-7.36 (m, 5H), 7.23 (t, ] = 7.2 Hz 1H), 7.02 (brs, 1H), 6.79 (d,
J=8.4 Hz 1H), 4.58 (s, 2H).

MS (ESI): m/z = 388 (M+H).

Boron dimethylsulfide (50 mg, 0.66 mmol) was added to a solution of 6-(benzylamino)-N-(5-
(4-fluorophenyl)-1H-pyrazol-3-yl)picolinamide 4 (150 mg, 0.37 mmol). The reaction mixture
was refluxed for 16 hrs. After cooling the reaction mixture to RT MeOH (2mL), followed by
conc. HCl were added. The reaction mixture was refluxed for another 12 hrs. The reaction
mixture was concentrated and diluted with water (4 ml) and the pH was adjusted to 12 using
NaOH solution. The reaction mixture was extracted with chloroform (40 x 3 mL). All organic
layers were then washed with water and brine, then dried over Na;SOys, and the crude product
was purified on silica gel column (100% EtOAc) to give an oily material (40 mg, 27%), which
was then treated with HCI/MeOH to give N-benzyl-6-((5-(4-fluorophenyl)-1H-pyrazol-3-
ylamino)methyl)pyridin-2-amine hydrochloride salt 6 (20 mg, 39 %).

Mp. 133-134 °C.

'H-NMR (400 MHz, CDCl;): & = 8.88 (br, 1H) 7.82 (brs, 2H), 7.40 (m, 5H), 6.99 (d, J = 5.2
Hz 1H), 6.87 (brs, 1H), 6.2 (brs, 1H), 5.76 (brs, 1H), 4.69 (brs, 2H), 4.52 (brs, 2H).

MS (ESI): m/z =374 (M+H).
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14.6. 5 M5 (ESI): mz = 235 (MtH). DHP (20.4 mol, 1.7

m) was added to a solution of ethyl
w®B2(08/06179%r ophenyl ) - 1H pyrazol e- 3- car boxyl at ePQI/EBD07/010219

ng, 3.4 mol) in dry THE (50 m), followed by a

catal ytic amount of TFA 1Q9(20 L). Then the reaction

m xture was refluxed for 2 days. The reaction m xture
oppgentrated, diluted with chloroform (100 m ),
ed mth water and brine, and dried over Na2S04.
Preparktionf i caf i orB-OI,S{dnbychmﬂdephcmaqd):-Ne((Sﬂ fluoeopfeinyl)-1H-pyrazol-3-

- et her 1) gave ethyl 5-(4-
yl)meﬂmlhbﬁdﬂﬁé‘ﬁ?}%‘aﬂ'“ﬁ Yr ahydr o- 2H pyran-2-yl ) - 1H pyr azol e
- 3-carboxygl ate 3 (600ny, 55.5% as a white solid. M. o)

Prepar\ﬁﬁgﬂ

~2H) A10 (t, 0
6.33 (dd, - 67 Hz, it LH)F A

N 4.09- (mHQNI), 3.75-3.80 (M 1HN
2. 2. ,215(m|_H), 2.0 (d, J = 12.8 WP,
Il H, 41.56-1.78 (m 2H), 42 (t, J =7.2 Hz, 3H). 30
Li OH (120 ng, 5 mol) was added to a sol ution of]iet hyl
5- (4-fluorophenyl)-1-(tetrahydro-2H o
pyran-2-yl)-1H pyrazol e- 3-carboxylate 3 (1.1 g 3.4

turg

mml) in THF/ H20 (1:1, 5 m). The reaction s
was stirred over night. The clear soluties @
concentrat ed, and suspended in chl orof orm {25 }\1/
The solid was filtered off and dried under vacuugpto
gi ve 5-(4- 4
fl uorophenyl)-1-(tetrahydro-2H pyran-2-yl)-1H pyrazol e

Reag@nt€ 8 E108 Y30/ ReBig ilal iiyDHE/HRTTHABefLO6h ifjioH/BonaesHa whit e
solid. M. 188-190 C. 'H NWR (400 MHz, CDC13): 8 =
7.88 (dd, J = 5.6 Hz, J = 8.8Hz, 2H), 7.20 (t, J = 8.8
Hz, 2H), 6.82 (d, J =8.8 Hz, 1H), 6.71 (s, | H), foc

= 11.2 Hz, | H), 355(m I H, 2.31

), 2.02)(d, J =12Hz M 176 (d, J = 12.8
N, /57 - PH65 Vs (B :
& 2008/)061795 / EP2@0'%/ 010219 F

2¢Chl ¢F o- | - met hyl pyr jgdi ni um i odi de ( ng,/NE.NS mol )
was Teitided to a sol utiongof 5-(4- THP
fluorophenyl)-1-(tetrahydro-2H pyran-2-yl)-1H pyr,azol e
-3-carboxylic acid 4 (500 ng, 1.72 nmol) in THF/lEDIVF
(20/2 m), followed by DI PEA (0.5 m ). The reactivon

m Xt ure was stirregl '

N—N, S N—NH s
—( Y~ | H e Y [ H
N/N X. HC! N/N
H H 6

Reagents: i) 2-chloro-1-methylpyridinium iodide /DCM/DIPEA ii) BMS/THF/reflux iii) HC/MeOH

3-4 Drops of conc. H,SO; were added to a solution of 5-(4-fluorophenyl)-1H-pyrazole-3-
carboxylic acid 1 in EtOH. The reaction mixture was refluxed for 2 days. The reaction mixture
was concentrated and diluted with chloroform (100 ml) and washed with saturated NaHCO;
solution, water and brine, and dried over Na,SO,4. Evaporation of the solvent under vacuum
gave ethyl 5-(4-fluorophenyl)-1H-pyrazole-3-carboxylate 2 as a brown solid (1.05 g, 93%)).

Mp. 148-150 °C.
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for 30 mn, then tert-butyl
3-am no- 5- (t hi ophen-2-yl)-1H pyrazol e-1-carboxylate 5

W@ 2®6m09179% 1. 72 nmol ) was added. The reacti on PCREP2087/010219
was stirred for 2 days. The reaction m xture was
concentrated, diluted with mhloroform (100 m) and
washed with water and brine, dried over Na2SO4 and

'H-NMRN@0BMEENEDEES): 8\2p I dJ—Tﬁ@P&rqdesnrHQ Wers (r, ] = 8.4 H
H-NM dr ﬁ(e)g vvelltandgdlgssol vz(ggl n THE (10 nl), g%g)sequegtly -

2H), 7(&\6 (H)SMﬂi()q Wees] . 2ttt PIH), Tk (rtela'et712d|iz riﬁHbt ure was
for overni g6t and cool ed, then_ MOH and conc.

2C NI G M T IS0 T £64-Sal3 b A G117 & VAL Bayb . 1.1 105.8, 61.8,

14.6 heated for another 5 hrs. The reaction m xture was
cool ed, concentrated and diluted with water (5 m),
the pH was adjusted to 14 with NaOH pellets, and

extracted with chloroform (50 mM x 2). Al organic
MS (ESDiyee 5 2ger(Mtdshed with water and brine, dried over

Na2SO4 and the solvent was evaporated. The crude
product was purified on a silica gel colum (4:1,

DHP (ﬁ%olp%‘v 8R4 adde@ t@h\Blution of ethyl 5 4- ﬂuorophen 1)- 1H-pyrazole -3-
N-((5 (4f|uoro henyl)-lH—prazo- - met hyl ) Z';

carboxxjakteﬂ-(zog img, B4 pxymczl):m drg- T (%0 mi)s f lo(vea@ byp catalytis amount of TFA

(20 pLiAﬁ‘I?gn (tée r%lor]iéggégrgs;rv@ﬁ? u)g/elﬁogo 9 dgél_% Hfagtlon mixture was

ey 180 ) g5t BB T S P 0 s v

NaZSOPPapﬁbatdmcrf thé cAute product on silica gel (Pet ether EtOAc, 9:1) gave ethyl 5-(4-
uoroply iy RN e EPYTen 21 H NRFOR oy e S 0T 5%) as 2
white M0 (e s N et 329', “EJ?,P Sieves CSHS
"H-NMRHEN0 MBzHCDTHY: £HC.84 (dd, ® T 518, I i= 8.MaBtiRH), 7.15 (s, 1H), 7.10 (£, J =
8.8 Hz, 2H), 6.33 (dd, J = 2.4, ] = 9.6 Hz, 1H), 4.40 (¢, J = 7.2 Hz 2H), 4.09-4.16 (m, 2H),
3.75-3.80 (m, 1H), 2.56-2.61 (m, 1H), 2.15 (m, 1H), 2.0 (d, J = 12.8 Hz, 1H), 1.56-1.78 (m,
2H), 1.42 (1, ] = 7.2 Hz, 3H).

LiOH (120 mg, 5 mmol) was added to a solution of ethyl 5-(4-fluorophenyl)-1-(tetrahydro-2H-
pyran-2-yl)-1H-pyrazole-3-carboxylate 3 (1.1 g 3.4 mmol) in THF/H,O (1:1, 5 ml). The
reaction mixture was stirred over night. The clear solution was concentrated, and suspended in
chloroform (25 ml), The solid was filtered off and dried under vacuum to give 5-(4-
fluorophenyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazole-3-carboxylic acid 4 (987 mg, 99 %)
as a white solid. Mp. 188-190°C.

'H-NMR (400 MHz, CDCl;): & = 7.88 (dd, ] = 5.6 Hz, ] = 8.8Hz, 2H), 7.20 (¢, ] = 8.8 Hz, 2H),
6.82 (d, ] = 8.8 Hz, 1H), 6.71 (s, 1H), 3.90 (d, J = 11.2 Hz, 1H), 3.55 (m, 1H), 2.31 (m, 1H),
2.02 (d,J = 12Hz, 1H), 1.76 (d, ] = 12.8 Hz, 1H), 1.52 -1.65 (m, 2H).

MS (ESI): m/z =291 (M.
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hot EtOH THP /~ HO 5%FA/CHCI3 Il~-NH ~ HOranolic

CS/~( SSN- NS -\pHHAOH 5 TFA (22 L, 0.3
woreBpeastl DHP (3.9 nL, 43.5 mmol) were added POI/EP2007/010219

suspensi on of ethyl 2- am nothi azol e-5-carboxylate (5

g, 29 mmol) in CH3CN (40 nmlp; at RT. The resulting

m xture was stirred at reflux overnight. The reaction

2-Chlorf3L %h&f@lﬂ%ﬁiﬁ%ﬁ%ﬁtd@(&@ gd 26 ﬁﬁ@dly Shsi dUded\GOH é&f&tlon of 5-(4-
and t "at 4C ove

rnight. The resultant white solid

fluoroph@sy1)f 1- (tbtrait)eldo-ﬁﬂdpymﬂad) W{tﬂyrdlz@ldDEcalﬁ)DEYlm ragide #h (300 mg, 1.72

mmol) é— 'E‘ %@g %@& @4—# P ﬁﬁygyléli’a%{] %:aSC %g%gﬂﬁuvre was stirred
for 30 »Z—Bi,ﬁ’s g{eggtei‘t(ﬂc}?tyl Jg a%ﬁg&?é’(thj%&x zsfrgﬁi( é%fmlzolle_l)'l’ éﬁ%“ﬂgﬁs (456mg,

1.72 mxhol‘)l)was]adﬂéd (The Radfjon thixhire(was sdilrl)ed f&r 3dayd. Thd -"reat:an mixture was

concentlaqu gg?ut@mtbgzhlorgﬁ)rml(wggnlégnd Wsmgi g&e%n%gter apd; brme dried over

Na,SO4 %ﬁﬁ& € g@agx%w%tl %\%%bra}éi gl%e c'}@de( E‘%h?lct \DZdeIQe@ wel%%d %}ssolved in

THF (l@ ﬁll)etsﬁlsiﬂéh{ﬁ’ér@l'ym (@B m2h) Wanadded! Thazelctdod meiatre wdsdieated for
e (4 nmmol ) was added O to_a suspension of

overmghh&nc{ mecﬁghenl]g{e@l-hﬂa@q goricn Hfjlwero @dcﬁq@) The repegron mixture was again
heated {Oé gm)t?\xe rnS E%‘/ﬁ )?Eta hé/actlgr(l) I )9‘91' edeaé %00}5 Thnce ?raédrmg d%lute-gn’%th water

qu urin

(5 ml), et S waqlh@ﬁ%wdrl@ T MthWOH amis .exirereraéted wiiht dhiAefdrn (50 ml x
the crude product was urlfl ed by col um WO

2). All pap8ic0lByare Ve ashxb ovithor@en and bane Hirisdeavsy Napbl)s ped thg solvent

was evai)oqar:?%c{ R&ﬂ) (clr%ci ?é{ﬁg‘é‘a ﬁ%&%{l&ﬂegﬁn? silica gel column (4:1, EtOAc: pet-ether)

2y 14-@ 1-3-
to glve)N-X@UQMMr N%&wlgq }%Egﬁ&@p%{'gﬁieﬂlgg%% £ 1d§>he }% IHSpyal_.'gko amine
7 (66 m@, zg‘y(overall) M3> 82&}2301CH) 4.29 (q, J 4 5 Hz 2H) ,

‘H-NMM%O%\%HQ g cfy? —417é§) gﬁ.f @?;& 3}@310;57 & %Iﬁ%z, '7.28-7.50 (m,

2H), 7?){74 34yt, J= 4.5Hz, 3H). 13C-NMR (100 MHz, CDC13):
P2 4 19, 162.02, 147.40, 116.83, 87.06, 68.37,
MS (ESP 754 = 340 (M+H)
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32.47, 28.69, 24.97, 23.03, 14.30. M5 (ESlI): mz (%:
, 271.38 ([MH], 100%. 10 Li AlH4 (425 ng, 11.20 mmol)
wor@sadidesl to a sol ution of ethyl PCT/EP2007/010219
2- (met hyl (tetrahydro-2H pyran- 0
2-yl)am no)thi azol e-5-carbowyl ate (2.02 g, 7.47 mol)
in THE (20 nL) at O Cin small portions. After
Prepar§f1b1'ibf2‘\g at 0C for 30 mn, the reaction was quenched
owy by H20 (1 mL), 5% NaOH (3 nL) and again H2O (5
N-Methﬂ)ﬁ-((ﬂhmlﬁcﬁmmm)methyil&duaz'ﬁheZ-raaﬁne déhydroschloridewas
dried with Na2SO4 and filtered through celite. The
filtrate was concentrated and purified by colum 15

chr t ogr aphy (30 % 5 éfiACOEt/ PE gr adi e y| el di ng
E /( @3\t hy| pHpires Yr anu, 24 W
| ) & rﬂﬁath:ﬂazol gpolM(as g, 93 9 @ﬁp an

oi | . ' H NME™400 |sz CDC13) b(ppm: 7.00 (s, 1H),
5.16 (m 1H), 4.65 (s, 2H), 4.06 (d, J= 7 Hz, 1H),
3.63 (td, J= 7.3 Hz, 2 Hz, 1H), 3.46 (s, 1 H), 3.04
(s, 3H, 1.95-1.52 (m 6H). 13CNWVR (100 MHz, CDC13):
b(ppm: 171.68, 137.27, 126. 45, 87."%}_%8 308, 57.61,

32.34, 20 A8.91, 25.11, 27 3. emz (W,
LiaR29. 29 (#M;%\,\%OOP@OZ Mh@2 8%)\/24‘0‘ &mkvésw
8- 2- N

rgllux

mro0 a st ution ©P (ol et hyl (tetwahyﬁli,;gﬁ'#pyr
yl )am no)thi azol - 5-yl ) met hanol (1. 58egu 6. 96 mol) in THP
CHC13 (50 nmL). The resulting m xture 25 was stirred
at RT for 2 days. Then the solution was filtered
through celite and concentrat ed, yi eI di ng

2- (et hyl - (t/((é}lgafﬂydro 2H pyr an- 2 ,am h| azol e-5-c
swTEvdaal d 5/(9, 96 "%‘amjéfs a g\%lQ " H NVR
—(—zrcm' CDCl no( ppm) . 9. 70 N88 (S l

H),535(t,J_3“8 Hz, | ,408 ,

3.65 (td, J= 7.3 Hz, 2 Hz, | H) , 312(3 3H)
1.97-1.55 gm 6H}_I. 30 13C-NMWR (10
TFA (28 ulp ) mmagpargh DHP7S Sl 435, rerelol)me 3éded8te wspfelﬁw@lzof ethyl 2-

il e (PR SHRRATRL A R e R mivor

was st1$1@li Uiti @IfluRf overnight. The reaction mixture was concentrated and dlssolved in
2- (et hyl (tetrahydro-2H pyran-2-yl)am no)thi azol e-
AcOEt/PEammlelfgp@ at eﬁweﬁgght 7] hmeswgm) wgmj sglidy Wi Sl trated, ambwashed with

e, iRl B B SR eSO, 6490
'H-NMR! 400 Bz yebaw &ﬁbﬂﬂBJ 7@8\5 (:st 1Hbl,66.@9vws,emp mdwwa J #1318 Hz, 1H), 4.29
(q, J = 4.5 Hz, 2H), 3.97 (m, 1H), 3.60 (m, 1H), 1.96 (m, 2 H), 1.58 (m, 4H), 1.34 (t, J= 4.5
Hz, 3H).

13C-NMR (100 MHz, CDCls): 8(ppm): 173.26, 161.98, 145.98, 117.41, 83.63, 65.19, 60.82,
30.39, 24.88, 21.62, 14.33.

MS (ESI): m/z (%): 257.31 ((MH"], 100%)

Ethyl 2-(tetrahydro-2H-pyran-2-ylamino)thiazole-5-carboxylate (4.73 g, 18.5 mmol) was added
to a suspension of NaH (740 mg, 18.5 mmol) in THF (20 mL) at 0°C, followed by methyl
iodide (1.15 mL, 18.5 mmol). The resulting mixture was heated at reflux during 3 hrs. After

quenching with water and extracting with AcOEt, the crude product was purified by column
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5 was then poured over NaBH4 (212 ng, 5.61 mmol) in
hot EtOH (80 nlL). The colorless solution was
WO 2008061585 concentrated and purified by col unmPCT/EP2007/010219
chr omat ogr aphy vyi el di ng N-net hyl -
N- (tetrahydro-2H pyran-2-yl93 5-((thi azol - 2-yl arri no) met

hyl )t hi azol -2-amine (50 ng, 17 %9 as a solid. 'H NWR
chroma(c%@&bhwgocmmﬁg@@ﬂ)\:?t %ﬁ&ﬁfﬁg gth)lll ﬁvgmeﬂlgﬁtezraﬁ{_bdﬂé -2H-pyran-2-
yl)amin®)thiaz¢lees- caxbmsatswozg.mmasanajl '4.50 (s, 2 H), 4.03

'HNMR 1003115, ED 9k lore? 58 @ 3@:’8"@1@%%629 (@ 7=45
Hz, 21} 07 RS L ‘%?‘@5"@34”71@%% HR I 0480 588,196 (m. 110,

1.75-1. 95(11895H)25 38Xt 234381z, BH) (ESI): mz (99: 311.35 ([ M—|+]
3 2{3 15 A sol ution
C-NMR QwMHu@Délisba%mm br4. B9 K202, M7 48, [ 16.83.a8B06,268/37, 60.61,

t zol -2- amne (50 ng, 0.16 mmol) in
3247, %%}1%&;5% 23/@6%3@ m.) was stirred at RT overnight.
MS (ESH: t,@g(%gvp;!qo; M}g ttwospl vent, the residue was
di ssolved in OH, neutral ized with Na2CO33 and

extracted with CHCO 3. The organi c phase was dri ed,
L1A1H4);2€$:e 3?58 nlsl was raI deci9 ab%l CPonuorP%thy? ZC(Irqne?hnq tetgah?' OXZH—pyran-
-yl)ani\h(gﬁ{lmblle -5- cﬁéﬂo&&l@?eo 2. @2 Yé a‘ml?‘ %Hﬁ)'l)hYﬂ )FHF qzol mB) afi¢i€ in small

as a sol |
portlonﬁms(i‘ﬂﬁig%at 0 Gfppit) miry, tli}?Zre@ct}on]was @e@ch@i slow:lyl-li)y H#) giomL), 5%

NaOH é? @{z} Pg& ag@n iBzO(g Ig{.‘)] ("lglen m’&t a,q'@géi 3lﬁ'tydeff‘ﬁ_'?nl_Ianture was dried

wi i 1%n
ith N%%@%%G L%ﬂ?r@el tel ﬁ"la’e Qﬁt{at% %I\S/B (ﬂ)( célr?ﬁ%te]dsandlﬁfnﬁ%a by column

chromag2raph (80 M) % ?&OIEVPE gradient), yielding (2- (methyl (tetrahydro 2H-pyran-2-
. N Met hy] - 3- th| m no) et hyl ) t hi azol - 2- am ne

Yl)amm@itgﬁe%‘y %ﬁgw fﬂ@ %A&i%y ‘%’0 aniy iny )rret hanolic HOJ (3

1 2 | t at

H-NMR gﬂ)? rﬁ}q{e’r e%cgi) g(@wggczgtg 3? i 1or‘j1 i lg{ |§r16% S(gi%]{j .06 @, /=7

Hz, 1HY,3e83ditdi¢/ = 7.3 Hz, 2 Hz, lH) 3.46 (s, lH) 3 04 (s 3H), 1.95-1.52 (m, 6H)
3 N- net hyl -Soéigt h| azol I am no )é t hi azol -2- am n
C-NMR it g&) aé(pamm ?le6&,ol 7d27( 436145, 8794948.30% 57. 61 32.34,
28.91, ézﬁlpégg C WD 2008/ 061795 PCT/ EP2007/ 010219 75
tion of 2y:

MS (Eslhlgr;]ﬁ/ﬁ@m ez @HTY) mes)ydi n- 3-yl ) net hyl ) pyri di ne-2, 6-d

MnO; (3 g, 34.82 mmol) was added to a solution of (2-(methyl(tetrahydro-2H-pyran-2-
yl)amino)thiazol-5-yl)methanol (1.59 g, 6.96 mmol) in CHCI; (50 mL). The resulting mixture
was stirred at RT for 2 days. Then the solution was filtered through celite and concentrated,
yielding 2-(methyl-(tetrahydro-2 H-pyran-2-yl)amino)thiazole-5-carbaldehyde (1.5 g, 96 %) as a
yellow oil.

'H-NMR (400 MHz, CDCl3): 8(ppm): 9.70 (s, 1 H), 7.88 (s, 1H), 5.35 (t, J = 3.8 Hz, 1H), 4.08
(d, J=7Hz, 1H), 3.65 (td, J= 7.3 Hz, 2 Hz, 1H), 3.12 (s, 3H), 1.97-1.55 (m, 6H).

3C-NMR (100 MHz, CDCl3): 8(ppm): 180.21, 175.18, 152.36, 128.35, 86.66, 67.92, 32.38,
28.11, 24.44, 22 .44.

MS (ESI): m/z (%): 227.31 ((MH"], 100%).
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O HOa "ai NHBr 54%Br Br NNH2 N2 3 NBr 62.3%
1 O "aNH2ZN NH/\\ iv NNNNNHiv ~HHN NH 4HC
WO 2008/06¢9yent s: i) Mikayama reagent/ THF/ DI PEA/ RIT/EBA9H010219

ii) Benzylam ne/ 140 C 16h iii) BMS/ THF/ 24h iv)

HCl / MeOH RT/ 3h 5 2- Chl or o- I'net hyl pyri di ni um i odi de

(2.18 g, 9.8 mol) and DIPEA (2.1 m 11.5 mml) wer e
added to a m xture of 6-brono pyridin2arrine (1 g,

5.7 mmol) and 6-brononicotinic acid 2 (1.16 5.7

A solutiom| of izf(m"étlﬁl(tatahydmaﬂthparanpa-xt)mnmomglzeleri-wbaldehm (250 mg,

110w i S R eSS oD b L5l m e seves

3A wer r%('tj;ﬁreﬁ é(ﬂt{xléx%m g}lg ﬁf&dstl‘elﬂéfgj%llw SINRSEDT ﬁﬁdco?xrebﬁﬁdmg imine

Ied ov Na2SO4 poration of the solvent
was th@apan‘ad mVHdNa;BEHA @/Yanxgdljcﬂ'l mmlml):hn droy it@H (&eehli)n The colorless

QAc gi ve 6- N ( ri
solutwryww le?rééi q%ﬁ?ﬁt&éedaar(dlp fged hyacapyrh g@%?srépl%wf?@mg N-methyl-

N—(tetra%(gdro JZF} p%Fag 2 Jsmm*kégf%ﬁ%g% B\ﬁg&hy@'}@Q gﬁ)angz% cso%ng 47 %) as a

SOhdZEI)S7§10 7.84 (m 2H), 7.45 (d; J:76Hz 1H)I\/B
1): Z =
'"H-NMB- @ MHN@@séDéﬁBﬁleﬂpﬁmT (73] Mebfu%hﬁz(je?meééorﬁgﬂ 2.3 Hz,

10,535 I PS040, BT S BO5(G, 10 e
3.61 (1070 BIZWBSTZ, 1H), 3.02 (s, 3H), 1.97-1.52 (m, 6H).

BC.NMR (100 MHz, CD;OD/CDCL): §(ppm): 171.31, 169.33, 138.83, 138.08, 122.57,
106.98, 87.54, 68.32, 42.34, 32.31, 28.89, 25.11, 23.28.

MS (ESI): m/z (%): 311.35 ((MH'], 100%).

A solution of N-methyl-N-(tetrahydro-2H-pyran-2-yl)-5-((thiazol-2-ylamino)methyl) thiazol-2-
amine (50 mg, 0.16 mmol) in 10% TFA in CHCI; (5 mL) was stirred at RT overnight. After
evaporating the solvent, the residue was dissolved in MeOH, neutralized with Na,CO; and
extracted with CHCl;. The organic phase was dried, concentrated and purified by column
chromatography yielding N-methyl-5-((thiazol-2-ylamino)methyl)thiazol-2-amine (28 mg,
77 %) as a solid.

'H-NMR (400 MHz, CD30D/CDCl3): §(ppm): 7.02 (d, J = 2.3 Hz , 1H), 6.92 (s, 1H), 6.44 (d,
J=2.3 Hz, 1H), 4.38 (s, 2 H), 3.37 (bs, 2 H), 2.84 (s, 3H).

BC.NMR (100 MHz, CD;OD/CDCls): §(ppm): 171.95, 169.74, 138.18, 137.23, 121.48,
106.87,42.08, 31.6.

MS (ESI): m/z (%): 227.29 ([MH'], 100%).

N-Methyl-5-((thiazol-2-ylamino)methyl)thiazol-2-amine (28 mg, 0.12 mmol) was dissolved in
methanolic HCl (3 N, 1 mL) and Et,0 was added. The precipitated solid was filtered by
decantation and dried in vacuo, yielding N-methyl-5-((thiazol-2-ylamino)methyl)thiazol-2-
amine dihydrochloride as a white solid (29 mg, 79 %). Mp. 128-130 °C.
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concentrated, and the product was recrystallized from
ethyl acetate and pet-ether to give 6 WO 2008/ 061795
weEgnseee07/ 010219 76 PCT/EP2007/010219

(benzyl am no) - N- (6- (benzyl am no) pyri di ne-2-yl ) ni coti na

mde 4 (450 ng, 62 %9 as amhite solid. M. 132-133

C. "H NWR (400 MHz, DMSO-d6): b = 8.72 (bs, 1H), 8.54

(s, 1H), 7.86 (s, 1H), 7.61 (d, J = 8.4 5 Hz, 1H),

7.61 (s, 1H 7.23-7.32 (m 11H), 6.53 (d, J = 8.8 Hz
Preparatibn ofi2yx3 (s, 2H), 4.44 (S 2H). Ms (ESI): mz = 410

N (- Gsper e Py 9B SO BEDBr U e 10

yl)nicotinamde 4 (300 ng, 0.73 mmol) in THE (20 m).
The reaction m xture was refluxed for 16 hrs. Then
the reactiorf m xture was cooled to_RI, MeOH (2 nL) was
Zagded, fo cong. HCl . and tf] gact |
xture was r fld ed for—8-hrs. e,

Br NwasNHzconcentra e nd d#%uted wth vvatef (4
1pH adj usted to 14 and the reaction Xture Wg
extracted with chloroform (50 mM x 2 The conbi ned
organi ¢ phases were washed with brsbgg §b dried over
Na2SO4. Evaporation of the solvent gave a crude

roduct that was purified on silica gel (1:1, EtOAc:
ZPpt-ether) to give a white solid [chowas treated
HC1 to givai N2- -

ht(GE(/gﬁzﬁkam 0) pywi-ein- N1 Y Byr d|| e- 2, 6-di am
ine 5, hydr GU% Yal t ng, 49 % VW@
SOJpr Mdy. 261-2 . "H-NWR (400 MHz, CDC13): 8 62

(brs, 1H), 8.1 (s, 1H), 7.86 (brs, 1H) 7454 (m 2H),
20 7. 28- 737(m 7H), 6.89 (brs, 1H), 4.61 (brs, 2H),
4.13 (brs, 4.06 (brs, 2H). M5 (ESI): mz =
Reagentg’Qf'l\ﬁ J‘%a rea E@Tﬁl@foﬂiém 20dys %faen%émmemo 0C 16h iii) BMS/THF/24h
bO/ATS 5-((4-p-tolylthiazol-2-ylam no) net hyl
|azol 2amnetr|hydrochlor|de HO ~ HC ~ 1 NH SJ
N S H HC Conpound 2z was prepared as described for
2p starting from 2-bronot hi azol e-5-car bal dehyde and

2Chlor§dog%%y%%g§8b@dgggggﬁ %i%xﬂ%ﬂ) 2RPDIPER 21881 119 Ghmol) were

added to a mixture of 6-bromo pyridin-2-amine 1 (1 g, 5.7 mmol) and 6-bromonicotinic acid 2

| Xt ure
t he

(1.16 g, 5.7 mmol) in THF. The reaction mixture was stirred at RT for 2 days. At the
conclusion of the reaction, the reaction mixture was concentrated, diluted with chloroform (150
ml) and washed with water and brine, and then dried over Na,SO,. Evaporation of the solvent
gave a crude yellow product, which crystallized in EtOAc to give 6-bromo-N-(6-bromopyridin-
2-yDnicotinamide 3 (1.1 g, 54 %) as a white solid.

Mp. 171-173 °C.

'H-NMR (400 MHz, DMSO-dg): & = 8.94 (d, J = 2.0 Hz, 1H), 8.26 (dd, J = 2.4, J = 8.0 Hz,
2H), 7.80- 7.84 (m, 2H), 7.45 (d;J = 7.6 Hz, 1H).

MS (ESI): m/z = (357 M+H)

6-Bromo-N-(6-bromopyridin-2-yl)nicotinamide (650 mg, 1.8 mmol) 3 was dissolved in
benzylamine (2 ml) and was heated at 140 °C for 24 hrs. Then the reaction mixture was

concentrated, and the product was recrystallized from ethyl acetate and pet-ether to give 6-
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77 ' H NWVR (400 MHz, DMSO-d6): S(ppm: 11.13 (s, 1H),

8.19 (d, J=4.83 Hz, 1 H, 8.09 (t, J 6.4 Hz, 1

woRoosper7dd, J = 8 Hz, 2H), 7.67 (t, J 8 Hz, HRCHEP2007/010219

7.32 (s, 1 H, 7.20 (d, J =8 Hz, 2H), 7.05 (s, | H),

7.02 (s, | H, 6.88 (t, J=/%4 Hz, | H), 4.60 (d, J=

4.8 Hz, 2H), 2.33 (s, 3H. M5 (ESI): mz (% : 380.34

] (69049 L 0

e B ey T TR AE Loy am hoy £ 0 aT e Pt = Wb
solid. Miyy.[132¢1338€0l - 2- ami ne di hydrochloride O ,::Dy HC -V

HO NH S!lI N-~ 10 S H Conpound 2aa vvas prepared as

descri bed for 2w starting from

'H-NMR {468%\2%‘1& %‘)V ﬁms %F‘éb% D, 838 gl 78645 1H). 761 (&, = 8.4

am no I azo
Hz, 1H)4 7(641 (@him P2PIEIRY(n), NI ZOb3 2d,d1 818 HA H@) A3 (s,/ N9, 4. 4ML'(S 2H).
122-123C. 15 H NVR (400 MHz, CDC13): b(ppm): 7.65 (d,
J—8Hz 727(d J= 8 Hz, 2H), 693(slH)
4.43 (s, 2H), 2.8 (s, 3H). 13C-NMVR (100
MS(EW Pi(@ B (ppm: 172.03, 168.77, 149.84, 136.63,
133.19, 133. 11 128.52, 127.13, 121.69, 101.67,
41.84, 31.65. M5 (ESI): mz (%: 337.38 ([MH], 100%.
BMS (20 nwiok2 068104 (40051 Prwasedisgd 10 @ sohution of $-bp r(§thrpmopyridin-2-

yDmicoRgsr §79%e 03 pmapyr FHRGOHP! b raeon My yyiefluxed for
16 hrs. ﬂﬁﬂﬁﬁ[tﬁel\l%a@{i@imﬁmrcsﬁwa@coblgﬂ tORIO MEOHN2NHR ) NWaBraddddofoMéwed by

conc. HCIL. and the reaction mixture was refluxed for 8 hrs. The reaction mixture was

concentrated and diluted with water (2 ml), the pH adjusted to 14 and the reaction mixture was
extracted with chloroform (50 ml x 2). The combined organic phases were washed with brine,
dried over Na,SQ4. Evaporation of the solvent gave a crude product that was purified on silica

gel (1:1, EtOAc: pet-ether) to give a white solid which was treated with MeOH/HCI to give N*-

* ((6-(benzylamino)pyridin-3-yl)methyl)pyridine-2,6-diamine S, hydrochloride salt (50 mg, 49

%) as a white solid.Mp. 261-262 °C.

'H-NMR (400 MHz, CDCl3): & = 9.62 (brs, 1H), 8.1 (s, 1H), 7.86 (brs, 1H), 7.54 (m, 2H),
7.28-7.37(m, 7H), 6.89 (brs, 1H), 4.61 (brs, 2H), 4.13 (brs, 2H), 4.06 (brs, 2H).

MS (ESI): m/z = 304(M+H).

Preparation of 2z:

N-(Pyridin-2-yl)-5-((4-p-tolylthiazol-2-ylamino)methyl)thiazol-2-amine trihydrochloride
\Q\[ HCI / PHC/]@
h>-NH \N
HCI

Compound 2z was prepared as described for 2p starting from 2-bromothiazole-5-carbaldehyde
and 4-p-tolylthiazol-2-amine: (29 mg, 38%). Mp. 169-170°C.
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123B ii) 99 %H NH NH6%N I %ENHV) NH
N 54 NNH Reagents: i) 2-chloro-1-nethyl pyridinium
WO 2u8/ieV72d PEA/ RT/ 4 days ii) PCT/EP2007/010219

n- propyl am neTHF/ DMSQ 60- 70C/ 2d iii) BMS/ THF/ HC

24hours iv) MeOH HC rt/3m75 DIPEA (5.5 m, 29 mol)

and 2-chloro-I|-methyl pyridiniumiodide (8 g, 26 mvl)
‘H-NMZ{eM@O W?%MSQ) nﬁgss@hgom o8 (10Ho8TPPYd, i ﬂ*s% “II1N8), 8.09 (1, J =

g, 6-brofonicotinic acid (3 g,

6.4 Hz 114{)8 79r(d] .)' —28 Hn 21?Hj£7(6?5@ J 8. HZhdH ) @ 3Ct(s,0r 1 yi7,20ude) welsHz, 2H),

red at Then re
7.05 (s Dk DREIHD: 6. TR 916 e | Ut S0 S & Ha 2Bh Y55, 31,
. c@lﬁ[—@f (250 nl), 10 washed with water
MS(E%%%#%E?@% rie 18{92 Na2804 The sol vent was
evaporated to give a crude product, which was
recrystallized fromethyl acetate to give
6- brono-N- (5- bronopyridin-2-yl)nicotinamde 3 (4.3 g,

a vvhlte solid. M. 204 -205 T. '"H NMR (400
Preparﬁﬁ&“/%ﬁ?ﬁ S=11.33 (s, | H, 8.93 (s, | H, 8.54
4-(4-CHlSrophelyl méth lﬁmlﬁoﬁhﬁlol Q—ylﬁnetﬁyﬂj(d, J= 8.t8id46]-2-amine

A H)lJ H}{]&(@q d 1 H, 7.82 (d, J=8.4Hz 1

dlhydrm)hlomdelvs (ESI) mz 357 (M A sol ution of

6- br ono- N- ( 5- brocgopyri din-2-yl)nicotinamde 3 (1.1 g,
3.0 mol) in n- prefyham ne (neat, 5 m) was heated at
80 C for 2 days. T the setveny/ wasevaporated to
give . [ /_{/\V‘/ﬁ./. o
6- (propyl am no) - N- (5- (pto a noY pyiNdi n-2-yl ) nicotin
amde 4 as a white solid £880 ng, 24" 91 % . M.
134-135 T. WD 2008/ 061795 PCT/ EP2007/ 010219

Compound 2aa was prepared as described for 2w starting from 2-(methyl-(tetrahydro-2H-
pyran-2-yl)amino)thiazole-5-carbaldehyde and 4-(4-chlorq phenyl)thiazol-2-amine: (30 mg,
77%). Mp. 122-123°C.

'H-NMR (400 MHz, CDCl;): $(ppm): 7.65 (d, J = 8 Hz, 1H), 7.27 (d, J = 8 Hz, 2H), 6.93 (s, 1
H), 6.63 (s, 1H), 4.43 (s, 2H), 2.8 (s, 3H).

BC-.NMR (100 MHz, CDCls): §(ppm): 172.03, 168.77, 149.84, 136.63, 133.19, 133.11,
128.52, 127.13, 121.69, 101.67, 41.84, 31.65.

MS (ESI): m/z (%): 337.38 ((MH"], 100%).
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79 "H NWVR (400 MHz, DMSO-d6): S = 10.6 (s, 1H), 8.69
(d, = 2.4 Hz, 1H), 8.47 (d, = 2.4Hz, | H), 8.16
W@ e08d61785 8 Hz, 1H), 8.03 (dd, | = 2.4, J2= BCBEPR)7/010219
, 7.97 (d, J =8.8Hz, | H, 7.67 (brs, 2H), 7.30
(t, J=5.2Hz, | H), 6.5 (d,78J = 8.8 Hz, | H), 3.27 (q,
J =6.8 Hz, 2H), 2.74 (t, J =7.2 Hz, 2H), 1.54 (m
(t J =56 H, 6H). 5 M5 (ESI): mz = 335
Prepar? ?Z%}I\/S (215 L) was added to a solution of 4 (180
-Propgl-Nﬁ((‘S?@mpxihm|mr)pii-iﬂu(-?n@l)methyl)'mmdmal;5-|dmmmext ure
was stirred at reflux tenperature over night. The
reaction m xture was cooled to RT. Then nethanol (2
m) was addedyslowy followed by gong, HO (3 nL). The
Br tion 10 re was r.;fl uxed fof gnotRer 5 hrs.
t he rd&tifon)]m xtu ool edy
underNHeeduced prhessﬁure gpgl diluted wtHi coRg-wat er
andl t he pH was adj ust ed to 14 with KOH pedlets Bnd
extracted wth chloroform (50 m x 3). The organic
phase was washed with brine solution anpd dried over
Na2SO4. The sol vent was evaporated to igilv8 “a crude
&)roduct, which was purified on a silicg gel colum

ﬁ: PE, 80:20) to give the product (10 ng, 6.3 %.

<
-

) 129-130 C. 'H NVR (400 Mz, DVBO-d6): 6 = 8.14

( 1H), i 6%, Wmd J = 8.8Hz, |
H),6'32 d,/J,&szv) , 5. 0 | , 4.9 (br
s, | H, 4M3Nd ész 2H) , 3N25H(q|J =6. 4 Hz,
4H) | 1.é6(q,J_7.2Hz 4H), 1.01 (t, NV ol
6H). M5 (ESI): mz = 321 (Mt Na). 20 WD 2008/*061795
PCT/ EP2007/ 010219 80 Preparation of 2ac: Preparation
of Reagents: i) 2-chloro-1-methylpyridinium iodide/DIPEA/RT/4 days

N- bemzytbpyfantif S-HFY DS OIBOFORC A2 )iii) BMSIFHIFIHAOI 24Beyrsani no) ne
t hyd)NmoHeCnyah amine (5) NHZ ) \ / | HONBr \ / I N
aNBr IS N-NOISHNNOBoc 2 3 HNNNHITI © NN NH

DIPEA (5.5 ml, 29 mmol) and 2-chloro-1-methylpyridinium iodide (8 g, 26 mmol) were added

to a solution of 5-bromopyridin-2-amine 1 (2.56 g, 14.8 mmol) and 6-bromonicotinic acid (3 g,

14.8 mmol) 2 in THF (150 ml). The reaction mixture was stirred at RT for 4 déys. Then the

precipitate was filtered off. The filtrate was concentrated and dissolved in chloroform (250 ml),
washed with water and brine and dried over Na,SO4. The solvent was evaporated to give a
crude product, which was recrystallized from ethyl acetate to give 6-bromo-N-(5-
bromopyridin-2-yl)nicotinamide 3 (4.3 g, 81 %) as a white solid. Mp. 204 -205 °C.

'H-NMR (400 MHz, CDCl3): & = 11.33 (s, 1H), 8.93 (s, 1H), 8.54 (s, 1H), 8.25 (d, J= 8.8 Hz
1H), 8.17(d, J= 8.8 Hz 1H), 8.11 (d, ] = 6.4Hz, 1H), 7.82 (d, J= 8.4Hz 1H).

MS (ESI): m/z =357 (M)

A solution of 6-bromo-N-(5-bromopyridin-2-yl)nicotinamide 3 (1.1 g, 3.0 mmol) in n-
propylamine (neat, 5 ml) was heated at 80 °C for 2 days. Then the solvent was evaporated to
give 6-(propylamino)-N-(5-(propylamino)pyridin-2-yl)nicotinamide 4 as a white solid (880 mg,
91 %). Mp. 134-135 °C.
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SHN-NIT/ SHVENOI/ 5 x.HC Iv 4 Reagents: i)
2-chl oro-1-nethyl pyridiniumiodi de /DI PEA/ RT/ 3days ii)
w@0spbans ne/ 120 ¢/ 16h 5 iii) BMS/ THF/ MeOMHEP200V/)10219
HCl / MeOH 2- Chl oro-1 - net hyl pyri di ni umi odi de (580 ni,
2.2 mol) and DI PEA (0.4 nlp)g were added to a solution
of 6-bronopicolinic acid 2 (304 ng, 1.5 mml) in a
1 f 0 The »r t
HNMR DM 0 Baa T oio & heo S8 (& T oA PRey LIPR 47 ¢, ) =24t
1H), 83-6afdi te-88 Hizhil Hph&03 2dd; 1) -1 BP14] 02 Bri&aHde) EH),- d@r?t(dxglkas 8Hz, 1H),

7.67 (bike Bdb ot fi K S22 W bex 651 654 B Sl (i b JED. 274
= 72996‘5% 4'Q?ﬁtmgo\(ﬁd&cjong zglgd under reduced

[ &ss ‘e was ['ut’ed i n chl orof orm and

MS (Emstd=\a3smeagr and bri ne, and dried over Na2SO4.
After evaporation of the solvent, the crude product
was purified on a silica gel cqunn(EtOAC'

: t
pvs @F% TGS adedlni DpflifShy of 4 (140 g 0325 mmy iy THF, (19, - The
reaction Hfxtare @@gtlrf&l,hat réﬁuﬁ&?ﬁperz{tﬁie(@&l hlghﬂ’f'IZle-reéﬂﬁn(kai'd)re was cooled

350.8 (M2
to RT. §hpn mn(ghano(w 62 () tas eddgshelayly) follawsg reazesinc 3HE Y3 mL). The reaction
mlxtureﬁgv 9C%§fﬁalﬁ(étﬁfr35 '@}e{lhtgﬁtre#}f){l as tuqle Sv?a%lc\é)%fied concentrated

under rg&ﬁ%@%k%ﬁlhré adri dodilutdd Wlﬂh%“}d Wafer and the ﬁﬂl W adpstddastiadwith KOH
C for 24 hrs. Then the sol vent was evapor at ed

pellets amdl exthastedewith wdalqmbnpliﬁpfmleﬂ 3pnlhs prigamic phiasq waom@shed with brine

solutlo% af“i)gﬂf {c)gf-ﬁ N%SC}Q_ (]%; (sphvesbﬁvgﬁ e&a;iﬂr:}teq'_g give a crude product, which

was puHYlE@%ﬁla driyd LAl &%mﬁgmd,@c 4P]§38(‘ﬁ2(§ foCdive B p@dﬁaggo Mg, 6.3 %).
% . WO 2008/ 061795 PCT/ EP2007/ 010219 81 'H N

Mp. 129400°®Hz CDC13): S = 10 1 (S 1H, 7.59 (m 2H), 7.33

' v loB R, DN et K (G0 <IE§?§% G Gl 1= sz,
1H), 6.%%@&2& 8. 8 }?Pﬁ@pgt | ogﬂﬁr Mkﬁuhb'(ﬁﬁf gm . b 33]'\@0@—@@!{} MRS 3.25 (q, J

0 a so 6-{ benzy
=6.4 Ht, 44H)l MGGQ@HeHYD)HleH)yrIaﬂc(It -J3= y2)He 6ld).i nam de 4 (200
mml) The reaction mxture was refluxed for
MS (ES?J% ’les ﬁﬁéMeIélé)u on m xture was cooled to RT and MeCH
(2 m) followed by conc. HO (2 nL) were added and
the reaction m xture was refluxed for another 4 hrs.
The reaction m xture was concentrated and dil uted
wth water (4 m) and the pH was adjusted to 14 10
usi ng NaCH sol ution and subsequently the reaction
m xture was extracted with chloroform (40



m x 3). Al organic |ayers were then washed wth
wat er and brine, dried over Na2SO4. After evaporating
wao b@spel7vent , the. crude product was recryst al PCREP2007/010219
from Et OAc and pet-ether to give
N- benzyl - 6- ((5- (4-fl uorophapyl ) - 1H pyrazol - 3-yl am no) m
et hyl)pyridin-2-amne, (80 ng, 41 9%. Mo. 117-118 T.
Preparggo,ggfm of the conposition were then treated with
HC / MeOH to give 5, N-benzyl-6-((5-(4-
Preparatiomr op hblmnyy&ﬂ-((ﬁffthmnhea-Anypymphg:+ﬂmrnodmntlwl)mrldm-2-
e hydrochloride salt. M. 120-122 C 'H NWR (400
am'“e@z, CDC13): b = 7.23-7.42 (m 8H 7.06 (d, J = 1.6
Hz, 1H), 6.63 (d, J = 6.8 20 Hz, I H, 6.30 (d, J =
8.0 Hz, 1H), 5.79 (s, I H), 5.11 (brs, | H), 4.74
(brs, I H, 4.52 ( 2H), 4.30 (s, 2H). Ms (ESI)¢

= 362 (NMW 2 2008/ 061795 P P2007/ 0§02
B2\ prépafati 6 e N a
SPr opY]-tb- ((5- (§4-p-tolylthiazol-2-y I ng)ARt hy®) t hi

azol - 2/yl am no) met hyl ) t hi azol - 2- am ne
tri hydf othl oride i. 2B0c20 0.~ ~ii. KO j y=\ NHBoc
EtO S NHZ DVAP, Et3N / S, NHBoc Et OH H20 HO/L§ HF

EtO ethyl 2-aminot hiazole-5-ca rboxyl ate |Ti.l o
Np O | NH2 + /S NHBoc DI EA, DMF, rt HO i v.
TFA, CHCI3 S NI-12 0 O

o« [ Y(l

Reagents: i) 2-chloro-1-methylpyridinium iodide /DIPEA/RT/3days ii) Benzylamine/ 120 °C/ 16h
5 i) BMS/ THF/ MeOH/HCI iv) HCI/MeOH

2-Chloro-1-methylpyridinium iodide (580 mL, 2.2 mmol) and DIPEA (0.4 mL) were added to a
solution of 6-bromopicolinic acid 2 (304 mg, 1.5 mmol) in a mixture of dry DCM/DMF (20/2
mL). The reaction mixture was stirred for 1 hr before fers-butyl 3-amino-5-(thiophen-2-yl)-1H-
10 pyrazole-1-carboxylate 1 (400 mg, 1.5 mmol) was added. The resulting yellow reaction mixture
was stirred for 3 days. Then the reaction mixture was concentrated under reduced pressure. The
residue was diluted in chloroform and washed with water and brine, and dried over Na,;SOs,.
After evaporation of the solvent, the crude product was purified on a silica gel column (EtOAc:
pet-ether, 1:1) to give 6-bromo-N-(5-(thiophen-2-yl)-1H-pyrazol-3-yl)picolinamide 3, (307 mg,
15 58 %).
MS (ESI): m/z = 349 (M+H) 350.8 (M+2H)

The 6-bromo-N-(5-(4-fluorophenyl)-1H-pyrazol-3-yl) picolinamide 3 (307 mg, 0.88 mmol)
was dissolved in neat benzylamine (3 mL) without further characterization. The reaction

20  mixture was heated at 130 °C for 24 hrs. Then the solvent was evaporated and the residue was
purified on silica gel (EtOAc: pet-ether, 1:4) to give 6-(benzylamino)-N-(5-(thiophen-2-yl)-1H-
pyrazol-3-yl)picolinamide 4 as a sticky solid (200 mg, 58 %).
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v. /| HO) vi. propylamine D EA DV N Sreflux O H

lo Nod Br Tol \ / H~N H\ NH// vii. BTo] S\
WO 20d8/06¥795\ \ S 0O - '/ THF S S HSHJ'-\, PCT/EP1007/010219
HCl/MeOH/ HO H \N~~\ NS NHHA 5 H DVAP (35

ng, 0.29 nmmol), Et3N (16 mg) 116 nmol ) and
di-tert-butyl dicarbonate (13 nL, 58 mml) were added

'H-NMRO%@O%@HHtCBEI;QfSG—Jle 1( @m m@bfzbﬂaﬂbm €7.33 ¢A! ?H)Wﬁ @ &, 1H), 6.64

e resulting
d,]= 830le1; il Hin S\z\h]s(lzstler)eémat(s R‘FI)untl I con‘pl etion of the
reaction. The 10 solvents were evaporated and the

MS (ESJ} He p”r7§c§%"tH)Was purified by precipitation with PE,

yi el ding ethyl
2-(tert-butoxycarbonyl am no)t hi azol e- 5- car boxyl at e
Borane (difetBylgulfide¥85 as, &.06hhinel)swis atided\d 2 Q6106 bY GE(benzylammo)-N -(5-
PCT/ EP2007/ 010219 83 'H NWR (400 MHz, CDC13): ppm :
(4-fluorgpheny})s! H-pyazols3-3Ppieglingmide A g2qqzmggp.|)53 mmghy Tpg reactlon mixture

was refgl%(g() 50} léﬁi\}i}g]”{(ﬁe’ regc:tiog'rgixlﬁlﬁe vx%@cbol%@tcg k¥ a)nd I\;fééH((ﬁmL) followed by
conc. HCI (2 mL) were added and the reaction mixture was refluxed for another 4 hrs. The
reaction mixture was concentrated and diluted with water (4 ml) and the pH was adjusted to 14
using NaOH solution and subsequently the reaction mixture was extracted with chloroform (40
ml x 3). All organic layers were then washed with water and brine, dried over Na,SO4. After
evaporating the solvent, the crude product was recrystallized from EtOAc and pet-ether to give
N-benzyl-6-((5-(4-fluorophenyl)-1H-pyrazol-3-ylamino)methyl)pyridin-2-amine, (80 mg, 41
%). Mp.117-118 °C.

20 mg of the composition were then treated with HCI/MeOH to give 5, N-benzyl-6-((5-(4-
fluorophenyl)-1H-pyrazol-3-ylamino)methyl)pyridin-2-amine hydrochloride salt. Mp. 120-122
°C.

'H-NMR (400 MHz, CDCl3): & = 7.23-7.42 (m, 8H) 7.06 (d,J = 1.6 Hz, 1H), 6.63 (d,J = 6.8
Hz, 1H), 6.30 (d, J = 8.0 Hz, 1H), 5.79 (s, 1H), 5.11 (brs, 1H), 4.74 (brs, 1H), 4.52 (brs, 2H),
4.30 (s, 2H).

MS (ESI): m/z =362 (M+H)



5 A sol ution of ethyl
2-(tert-but oxycarbonyl am no)t hi azol e-5-carboxyl ate (5
wW@2008861385 Mol ) and KOH (10.3 g, 184 nmol) i nPE/EPY0bIRA0219
(1:1) (60 m) was stirred at RT for 12 hrs. The
solution was acidified withgdd N HC and the precipitate
was filtered and dried, yielding 2-(tert-
PreparQHBﬂ’BY?i’d Joonyl am no)thl azol e-5-carboxylic acid (3.84
86% as a white solid. 'H NWVR (400 MHz, DMSO- d6):
N-Pro;@ﬂ-ﬁg((ﬁ ((41[2-1(ﬂthb811011}|)'la1ﬁm9)m@ﬁlyl)]_h-i)lzol{Z-ﬁlapgnoMthyl)t!ﬂazol-Z-

z (99: 245.35 [MH]. 2-Chloro- |
am‘““‘%ﬁ??‘bﬁ‘%l niumiodide (0.47 g, 1.84 mmol), DI EA

(0.44 nL, 2.5 nmol ) and 4-p- tolylthiazol-2-am ne
(0.24 g, 1.23 nol) were added to a solution of

2- (fert- butoxycarbonyl am th| azol e-5-cgrb | ic
30 0,823 ymo (:5 _hﬁ__.Th NHBoc
e esul t i ng SOIDMEE. BN wasgSt i rsre FEPHA i Ho conpl et i on

eyl 2an@brhilAbE-oit@qeE i ON.  Then t he react| on m xture was
diluted with AcCEt, washed with water, dried with
Na2SO4 and concentrated. The crude product was
purified by colum (100%iAcEEt), yielding tert-butyl
5-(4-p-tolylthiazol - 2-
ny, 17% as a

car banoyi ) t hi EI\-Z yl caf Bardht e (80
Li N 0 MHz, CBEd ByE, « S(HP M\ 8y
\@Q “H 761V, JivarBcidg, 2 \]’%fr d J—
W 0g (s, 1 H, 2.35 (s, 3H), SQH)L'Z
v (ESI) n’iz (%9: 417.32 [MH]. TFA (0. 160

v. dded to a solution of tert-butyl
tol ylthiazol -

yIc anDy zol - 2 ylcar a e (80 ng, 0.19 mmol)
%\ ol ut L Gmromergne
| st PIF'FE‘UF at RT ove th oI vent sefiaer e

eN@etvaporat ed and the cr u@e product wasrdi ssol ved i n H20
After neutralization with NaHCO3 saturated aqueous
solution, it was extracted with AcOEt, dried and
concent rat e Purification by colum chr omat ogr aphy

T‘“C% 0// t) AWyl szl 2yt 1z
Pyl t hisazl - 27 zol £ i
67% 2 whittie " syt H:F@;g %o%ﬁu
CDC13/ cosoo) b(HJB 7.67 (s 747 (
oH), 6.97 (d, J=" 8 Hz, 2 H), 6 oy (s, s (|s
3H). WD 2008/ 061795 PCT/ Eronb7! 010210’ B4 | 30 N (100
MHz, CDCL3/ CD3OD): S(ppm): 173.92, 159.45, 158. 36,

Hcv&éo 5 3.45,, 137.53, 131 35 129. 00, 125. 59,
89, @ra\/zerﬂ\h@ mz (%: 317.33
['VH*] —@

H}“’\/

DMAP (35 mg, 0.29 mmol), Et;N (16 mL, 116 mmol) and di-tert-butyl dicarbonate (13 mL, 58
mmol) were added to a solution of ethyl 2-aminothiazole-5-carboxylate (10 g, 58.1 mmol) in
THF (100 mL). The resulting solution was stirred at RT until completion of the reaction. The
10  solvents were evaporated and the crude product was purified by precipitation with PE, yielding

ethyl 2-(tert-butoxycarbonylamino)thiazole-5-carboxylate (14.2 g, 90%) as a white solid.
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5 2-Chl oro-1| -nethyl pyridi niumiodide (0.048 g, 0.18
mmol ), DI EA (0.045 nL, 0.25 mmol) and
WQ2@8106109N- (4- p-tol yl t hi azol - 2-yl )t hi azol e- 5- cBeCTBR2AT/0110219

e (0.04 g, 0.126 mmvl) were added to a solution of

2- br onot hi azol e- 5-car boxyl igz acid (26 ng, 0.126 mmol)

in DVF (1 nL). The resulting solution was stirred at
1 t C [ t r t <1 I
HNMETO0 Mk EI0% RO SO0 TR 43T @ e 2810, 8307 & oM.
1.35(t, de=n68|HzJQBI)J on, y| el ding 2-bromo-N-(5 10 (4

ol yl thi azol - 2-yl car banoyl ) t hi azol - 2-yl ) t hi azol e-5-c¢

MS (Eﬁ? Wﬁé@dg%}fdl\%] 30 %9 as a solid that was used in

the followi ng step without further purification.

"H NVR (400 MHz, DWVBO-d6): S(ppm: 8.65 (s, 1H), 7.95

A solut{ch oﬂéﬁhyl 27(t8t2 b(ld)xydar‘a‘o@lddmno&hbazoleﬁ Edrbésylatd (5, 18.38mmol) and

i 2 H (s, 3H). A sol ution_of
KOH ( Oﬁrgmbfiéq\prggol@ 4n EtOH/HzO (1:1) (60 mL) was stirred at RT for 12 hrs. The

SOluthIP wa ae{ld fh ie %i él% I}’fbf g&g@{;ﬂ 1.,\[1§1|'?At9%&%5 tﬁte}{ed)atnral cﬁ’ize(al gle?d“mg 2-(tert-

car oxam nm I'n neat propy

butoxyd&b&ly[ﬁiﬁlnmﬁlaﬁdléisE@ﬂb(ﬁiyhb atidy3.80 @l 86%) hs §wh1t$|§611d
sol vent was evaporated and the crude é)r oduct was
S

'H-NMBU#00 MIdZIMEE)-8and @rmdnkd: © Grsa bty 7%+ (s9d H),5.594s, OH.

v ey obl FRvTa s A B2, 7 oy am o) Iv (5 (4

thi azol -2-yl)thiazol e-5-carboxam de (15 ng, 17 % . 20
"H NVR (400 MHz, CDC13/CD30D): S(ppm): 8.12 (s, 1 H),
2-Chlorp- Bﬁleﬂ&f,lpyt‘ld)muﬁ’l i6dided.47 g, 3. 8|4|zmm21) BIEA '(0 98 nQId 2.9 m:n@) and 4-p-

tolylth1@2_01-2F§'?11ng H)(8 %ﬂ ;_ge’ sﬂ) BIqq}o% eges %q#g)d J _to6 a4 égéutl%_l) of 2-(tert-
butoxyc%rﬁflﬁnéint])rhlgz&e 'ﬂzoml;ﬁ%hc Meid ﬁﬁ'&@ g),m223 (n@lol) 48 DNP (5 mL). The

was added to a
resultingabluttion nvasfstu?re(i [at Bﬁwmhcnmpldﬂoﬁ of ¢k geaction. Then the reaction mixture

was dll%%hé’lﬁl::ﬂgl aé%, Wﬁ% g a%)ér?eklaé&glfaigb) ; hé gfz)r?c:g%trg ?ﬁ a'jf'he crude
produc’tr o fdritRdsey '“{{(])'hﬁﬁ‘n Vagosit 'écbﬁ&i) %‘1618{5 OYe?f-Bﬁt%EtS-(ﬂglﬁ) l_bthlazol-2-

eaction was  then quenche
ylcarbamyl)ﬂnh:heﬂ%yhtarlbam&tb €802mgAf’t%}assd salidi ng the reaction
ture at steo%q]a i c_solvents wer

IH-NM&/@BBMH@CQ%){ﬁap@aru]éb%éb%aﬁbﬂ (vdEonkt (3 EdimgH), 715

_ h p@gﬂ rat q | ution, extracted
7= %hzﬁgﬁ , dri dgv%n%t(gda@zg%gl{dn “concentrated. The
MS (ESI¥:udle (%0)-0ngc32 (Wak “Jpur i fi ed by col uim chromat ography (0

% - 5 % WD 2008/ 061795 PCT/ EP2007/ 010219 85
I\/bO—VAcOEt) yi el ding N-propyl-5-((5-((4

S | )t hi - 2- .
TFA @} élﬁ :}H Wy? 5 2 éf;‘o ”g)agféo*ﬂ%c?& 'PZ?J&%Wl 5:(4sp-tolylthiazol-2-
ylcarbafn43 chli&ibl 2 &ﬁ%c@b mg ( P ‘mmoB8in( ¢HA; X18mil. The resulting

, .17 (d,
solutlon was stirred at RT ovemlght Then the solvents were evaporated and the crude product

was dissolved in H,O. After neutralization with NaHCO; saturated aqueous solution, it was
extracted with AcOEt, dried and concentrated. Purification by column chromatography (100 %
AcOEY) yielded 2-amino-N-(4-p-tolylthiazol-2-yl)thiazole-5-carboxamide (40 mg, 67%) as a
white solid.

'H-NMR (400 MHz, CDCl3/CD;0D): 8(ppm): 7.67 (s, 1H), 7.47 (d, J= 8 Hz, 2H), 6.97 (d, J =
8 Hz, 2 H), 6.87 (s, 1 H), 2.13 (s, 3H).
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7.05 (s, 1 H, 6.96 (s, 1 H, 6.66 (s, 1 H, 4.52 (s,

2H), 4.42 (s, 2H), 3.41 (bs, 1 H, 3.15 (t, J =6.4 5
WOH2008869795 2. 34 (s, 3 H), 1.62 (m 2H), 0.96 (tPCUEPB®NZ010219

Hz,3H). M5 (ESI): mz (%: 457.29 [ MH].

N- Propyl -5-((5-((4 84

p-tol ylthiazol -2-ylam no) net hyl )t hi azol - 2-yl am no) net h

B¢ Nmt)abblleﬁpé -@pe /@9 ob§> qugng O3990l Psovexs F§88§63|1V@d58 143.45,

I n et hanol'i c L) and Et 20 was added
137.53,Ti3é .351 029 0@.clizsiXat &8&0“066&;\/@& 60iltered by decant atl on

and dried in vacuo, yielding Npropyl-5-((5-((4-p
MS (ESIBI"QP(W&%IJPZ’ I\ﬁ{a]m no) net hyl ) t hi azol - 2- yl am no) et hyl

)thiazol-2-amne trihydrochloride as a white solid
(1.6 ng, 32 %9. M. > 135C deconposition. 15

2-Chloridr Bﬁ&ﬂ@ﬂpﬁfdlmﬁm&@dldeé(ﬂlﬂéﬁylo 1|8 mmol) DIEA (0.045 mL 0 25 mmol) and
nmet hyl )t hi azol -

@_&\ﬁ benz | am no)thl azol - ¥>
2-amin@iNy (P-4l lanazcdé y th@zoleﬁ-var oxampids (W gz@%ﬁ%@lwefa%dded toa
solutio) ?Br%ﬁf% iy O? QHRS‘% épgzézﬁlg,sdﬁié 381§ i@ BMF (1 mL). The

enz

resultln@rwmﬂicm )| ﬁrrﬁrdCatf [ROX Yitil camiplbtion 16 & red@fdn. Mhen a solid was
78-79 C. 'H NWR (400 MHz, CDC13/ CD30D)

precipitated vith Q‘QO@qqancj_mq)sohg Ve segaratgibby cgntg@ugaggn 1}n1)|yldmg42 -bromo-N- (5-

oot et T 3 o o o

that waPu&4dah ald f@)'[loﬁiflngzﬁép without further purification.
4-Benzyl - N- ((2- (et hyl am no) t hi azol - 5-yl ) net hyl )t hi azo

"H-NMR- @08 riVibe, BIM§ardex; Hi(ppmdied.6 HE, 1HY-RIID (NI—KIH) H. 2%/?S(CSJB: 8 Hz, 2H),

761 6 PRI O 225 Sogey oo 107 2w sterting

A solution of  2-bromo-N-(5-(4-p-tolylthiazol-2-ylcarbamoyl)thiazol-2-yl)thiazole-5-
carboxamide (15 mg, 0.03 mmol) in neat propylamine (0.5 mL) was stirred at reflux for 24 hrs.
The solvent was evaporated and the crude product was purified by column chromatography (0
% - 5 % MeOH/AcOEt) yielding 2-(propylamino)-N-(5-(4-p-tolylthiazol-2-ylcarbamoyl)-
thiazol-2-yl)thiazole-5-carboxamide (15 mg, 17 %).

'H-NMR (400 MHz, CDCl3/CD;0D): §(ppm): 8.12 (s, 1 H), 7.86 (s, 1H), 7.56 (d, J = 8 Hz, 2
H), 7.08 (d, J = 8 Hz, 2H), 6.98 (s, 1 H), 3.63 (bs, 1H), 3.13 (t, J = 6.4 Hz, 2H), 2.23 (s, 3 H),
1.55 (q, J= 6.4 Hz, 2H), 0.86 (t, J= 6.4 Hz, 3H).

MS (ESI): m/z (%): 485.33 [MH'].

BMS (0.015 mL, 0.15 mmol) was added to a solution of 2-(propylamino)-N-(5-(4-p-
tolylthiazol-2-ylcarbamoyl)thiazol-2-yl)thiazole-5-carboxamide (15 mg, 0.03 mmol) in THF (1
mL) at RT. The resulting solution was stirred at RT overnight. The reaction was then quenched
with MeOH (0.5 mL). IN HCI was added until pH = 2. After stirring the reaction mixture at
RT for 12 hrs, the organic solvents were evaporated and the aqueous solution was neutralized
with a NaHCO; saturated aqueous solution, extracted with AcOEt, dried with Na,SO,4 and

concentrated. The crude product was purified by column chromatography (0 % - 5 %
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(met hyl (tetrahydro-2H pyran-2-yl )am no)thi azol e-5-carb

al dehyde: (50 ng, 46%. M. 126-127 C 'H NWR (400
wOorg/0aDEL3) . 6(ppm: 7.19-7.13 (m 5 H), 6.85PCHEPD07/010219

H, 5.87 (s, 1 H, 4.28 (s, 2H), 3.81 (s, 2H), 3.76

(s, 2H, 2.78 (s, 2 H. 1®M (ESI): mz (%: 317.30

([ MH], 100% . Preparation of 2ag:

- | _ o b . .- - . . . R
MeOH/icgﬁEt\)Z,y Ne(dizg ( eﬂ%ﬂbp’wlﬂ%#@~%hl|§a?’dlm&hﬁt@fﬂuuol 2

| -2-am ne di hydrochl ori de

ylmninq)ﬁlﬁ(h)’@;ﬂd@lﬁﬂi-zzggimaé n}gl,éﬁ_%)ed as described for 2h,
‘H-NM§§@h@{“ﬂﬁa,;@ﬁ@zgéﬁgﬁﬁ%@ﬁ@@céﬁ ) ?z?ﬁd%?%é%:lmah 8 Hz, 2H),
7.05 (s,gl@?]g.;_@f% 1?&&%%@“%‘%2 é%ﬁé@@%@%{)( gﬁﬁ’ ggﬁ :1H),230.15 t,J=64

Hz, 2HY 233 (653 H3H).62 ¢ 22H), 6,962, = 8.488.,3H). 2 H). M5 (ESI):

n z (&Z 393. 30 MH+], 100% . WO 2008/ 061795
MS (ESem/efscte/¢PdMB 1. 87 Preparation of 2ah:

5-Benzyl - N- ((2- (et hyl am no) t hi azol -5-yl ) nmet hyl )t hi azo

| -2-am ne di hydrochloride HG ~1 | ~~---NH-~1H
N-Prop{d5-85N(4-p-t6l3ithiadsld? -2 Bimineisndthiyd phiaesl - Agladtss)hicdad)-thiazol-2-amine

2w starting from 5-benzyl thjazol-2-am ne_and_2-
(5 mg, P9 tmgpl)(Wast ¢1aﬂﬁ>§lmdomzpp%9«rr0éwli€&/(% NP Ronlhpagd 518 wag gdded. The
precipigfRy S50 MRy acfior o G if vao, yiQHENC Ay 5o
tolylthi&OY-I-3}(1&ninb)ﬂl&thyléth?z&o(-sTyl'cﬁninl;ﬁnd!lﬂlyl)tﬁia&&-2&mi14é'|}rih}ﬁr(7(ﬂﬂoride as a
white sc()l?d (1.6 mg, 32 %).

Mp. > 135°C decomposition.

Preparation of 2ae:
4-Benzyl-N-((2-(benzylamino)thiazol-5-yl)methyl)thiazol-2-amine dihydrochloride

HCl1
H N
a8 S
SIS

Cofnpound 2ae was prepared as described for 2h, starting from 4-benzylthiazol-2-amine and 2-
bromothiazole-5-carboxylic acid: (10 mg, 29%). Mp. 78-79 °C.

'H-NMR (400 MHz, CDCl3/CD;0D): §(ppm): 7.34-7.20 (m, 10H), 6.99 (s, 1H), 5.99 (s, 1H),
4.42 (s, 4H), 3.88 (s, 2 H).

MS (ESI): m/z (%): 393.30 ((MH'], 100%).
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13CG-NWR (100 MHz, CDC13): 6(ppm: 171.79, 168.97,
139.47, 136.87, 134.74, 128.30, 128.08, 126. 35,
wda2Hs88a8,79121. 50, 41.65, 33.01, 31.38. M5 (ESI)PCTER2007/010219
(9%9: 317.30 ([MH], 100%9. 15 Preparation of tai: 5
p-Tol yl - N-((5-((5 86
p-tolyl-1H pyrazol - 3-yl) nmet hyl am no) - 1H pyrazol - 3-yl ) m
Preparg;,gylongﬁ pyrazol - 3-am ne trihydrochl oride 20 1.
Synt hesis of 1-(tetrahydro-2H pyran-2-yl)-5
4- Benzplu-Neﬂ(S}I(mtt-linnaumh-lsmdrﬁryl)methyl)thlazol -2-amine dihydrochloride
1- (tetrahydro-2H pyran- 2-y, 1%)@ 5-p-tolyl-1H pyrazol - 3-am
ine was prepared as descry eq for rrcpound 2a. 25
1- (tetrahydro-2H pyr Zn=¢-
p-tolyl-1H pyraz¢
descri bed previ ob
p-tolyl-N((5-((5
p-tolyl-1H pyrazol - 3-yl ) met hyl ani no) - 1H pyr azol - 3-

yg%)rret hyl ) - 1H pyrazol - 3-am ne trihydrochl ori de WO
Compoppd3ahway prspmet asdosuibed for2vy stagmedicpiygt-bangy esel-2-pmine and 2-

et @Bt i e D B0, ANy 126127

oc. /N THP THP Hz /THP N THP Mikaiyama's reagent H

DIEA, DCM_ / \ N 02 H,, Pd/C
'H-NMR (400 MHz, CDCls): §(ppm): 7.19-7. 13 (m, 5 H), 6.85 (s, 1 H), 5.87 (s, 1 H), 4.28 (s,

2H), 3.81 (s, 2H), 3.76 (s, 2 H), 2.78 (s, 2 H).
MS (ESD): m/z (%): 317.30 ((MH'], 100%).

xyI I C Nias prepared as
for 2a. 2. Synth sis of 5

Preparation of 2ag:

5-Benzyl-N-((2-(benzylamino)thiazol-5-yl)methyl)thiazol-2-amine dihydrochloride
HCI / P HCl

SUSD 20

Compound 2ag was prepared as described for 2h, starting from 5-benzylthiazol-2-amine and 2-
bromothiazole-5-carboxylic acid: (25 mg, 69%). Mp. 96-97 °C.

'H-NMR (400 MHz, CDCl3/CD3;0D): §(ppm): 7.27-7.14 (m, 10H), 6.88 (s, 1H), 6.73 (s, 1H),
4.33 (s, 2H), 4.29 (s, 2H), 3.88 (s, 2 H).

MS (ESI): m/z (%): 393.30 ((MH'], 100%).
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RT I YQ THEE MeOH P -NOTHP /THP H/ THP N NH2
Mukai yanna' sreagent DIEA, DCM N ORT THP THP // N _
wobosBerYs BMS, THF, reflex / H NH\ N 2) Mt heeioEP07/010219

HI N o THPN_ H ~KH\ HNH NI 3. HCl

5-Ni tro-3-pyrazol e-carboxylgxe acid (8 g, 50.90 nmol)

and sulfuric acid (5 nL, 1.48 mmol) in nethanol (200
Prepardtibn W€2gnheated to reflux for 4 hrs. The sol vent was

evaporated and the residue 5 was resuspended in
5-Benz@HN(2-(methylas inagthiazoh-Svyd)reethyHthibzdl2eaming dihydpchloride

Na2SO4. Methyl 5- nitro-| H pyrazol e-3-carboxylate (7.5

g, 86% was obtained as a white solid. '"H NVR (400

MHz, CDC13): b (ppm Qi 4.00 (s, 3H. A
m xture of nethy n|t|o§%_ﬂgy\§?§VeH@-carboxylate
(7.5 g, 43.8 mo dro-2 pyran (8 nL
87.7 mol) and tr uoroacetlc acid (65 L, 0.9 nmol)
i n anhydrous MeCN (100 nL) was refluxed for 16 hrs.
The sol vent was evaporated and the residue was

Compolufi® 38R g Pebpafed dstdéSetbed IO 2k fstadtivch mfﬁeﬂer&ylﬂi}latﬂQ amthe and 2-
brine. After dryi ng wi th Na2SO4, sol vent

(methybGegthydno7 o8- van-ErDagmaQthiazele- 5- carbaldehyde (55 mg, 69 %). Mp. 76-77
°C.

'H-NMR (400 MHz, CDCls): §(ppm): 7.20-7.13 (m, 5H), 6.84 (s, 1H), 6.71 (s, 1 H), 4.28 (s, 2
H), 3.85 (s, 4H), 2.78 (s, 3 H).

BC.NMR (100 MHz, CDCl3): §(ppm): 171.79, 168.97, 139.47, 136.87, 134.74, 128.30,

'128.08, 126.35, 125.83, 121.50, 41.65, 33.01, 31.38.

MS (ESD): m/z (%): 317.30 ((MH'], 100%).

Preparation of 2ai:
S-p-Tolyl-N-((S-((S-p-tolyl-1H-pyrazol-3-yl)methylamino)-1H-pyrazol-3-yl)methyl)-lH-

pyrazol-3-amine trihydrochloride

1. Synthesis of 1-(tetrahydro-2H—pyran-2-yl)-5-p-tolyl-1H—pyrazol-3-amine:
1-(tetrahydro-2H-pyran-2-yl)-5-p-tolyl-1H-pyrazol-3-amine was prepared as described for

compound 2a.
1-(tetrahydro-2H-pyran-2-yl)-5-p-tolyl-1 H-pyrazole-3-carboxylic acid was prepared as
described previously for 2a.

2. Synthesis of 5-p-tolyl-N-((5-((5-p-tolyl-1H-pyrazol-3-yl)methylamino)-1H-pyrazol-3-
yl)methyl)-1H-pyrazol-3-amine trihydrochloride
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89 evaporation and silica gel colum chromatography
(PE-Et QAc, 9:1) nethyl 1-(tetrahydro-2H

W86 29y1 ) - 5-ni tro- |1 H pyrazol e- 3- car boxyl at eP¢(BEF207/010219
ng, 33 % was obtained. 'H NWR (400 MHz, CDCl3): S

(ppn): .41 (s, 1 H, 6.3¢g(dd, J =9.2 Hz, J =2.4
1H, 401 (d J=9.6H, 1 H, 3.94 (s, 3H,

373( .0 Hz, 1 H, 2 1H, 2213 (m 1

H, 2. owdlH), 1.74-1.62 H) . Met hyl

1-(tety - 2H pyAts R,y -nj tro-| &78 e- 3-car

boxyl ate (%00 ng, 0. FO* mo % di ssolM@d"tn a

m xture of MeOH/ THE / H20 (1:2:1, 20 nL). Lithium
hydr oxi de (5& 3 ng, 2.35 nmmol) was added d the

' &ewWas stirred for 16 hrs. deaction
m xture 1 s di | ut edonww eosae er ang shied with DCM

g
1- (tetrahydro-2H pyran-2-yl)-5-nitro-| Hupyrazol e- 3- car
boxylic acid (300 ng, 64% as a white solid which was
used w thout Qﬂf‘ther purification |nTLFhe next step. 1

H- NVR ( 40 coc13) (s 1H, 661
(dd, J = Gumplse J 4 (d,, Jo= 11.2
Hz, 1 H—3-85(t-

2.09 (m 1 H, 1.92 ( 156 1.71-1.547(m  3H).
5-Tol yl -1-(tetrahydro-2H f an- 2- yl)-1H pyrazol - 3-am n
e (97 ng, 0.38 mvl) was added to a solution of

1- (t etrahydr o- 2H pyr an- %yl)nfr%r;}}@ml H pyrazol e- 3-car
boxylic acid (100 ny, 41
2-chl or o- L- et hyl pyr|7d ywn i odrder« 145 ng, 0.56 nmol)
and N, N soprepyYet hyl am' mes i L, 1.13 mmol)
in DCM (3 m_)/q/NTheoreactlon m xt tr e vvas stirred at
roomtenperajpre for 16 hrs The reaction was dil uted

with water and extractegdwith DCM The organic |ayer
was washed with bri nqjd,/ AT Na2§4 and,
e was i

concent r gted. TheHcr - ) y
e - B"¢§RE°"8: 2) and
gave 5-nitYo- |/~r’

N
(tetrahydro- T%H-pyran 2-yl)-N(1-(tetyahydro-2H pyran-2
-yl)-5 p-tolyl-1 Hpyrazol-3-yl)-1 H 25

pyrazol e- 3- car boxam de (60 ng» 33% . 'H NWVR (400 MHz,
: {0 0. 9.39 (s, 0.5H), 7.43
8 (s, O.

3 7.34 (s, 0.5H),

! , 2H) ;ndb. 87 (s , 6.16 (dd, J=
1OOHz J-24Hz,1|—|),6.14(d,J:10.0Hz,J:
2.0 Hz ,1 H), 517 (d, J = 10.4 Hz, 1 H, 5.16 (d, J =
8.4 Hz, 1H), 3.80 (m 2H), 3.60 (m 2H), 2.42 (s,

5-Nitro3¥HpyraZold-ZafboxylRd-heid X8 £850.966mmal) @ﬂ)sulﬁﬁc Weidh@nal., (.88 mmol) in
m.) and Pd/ C were added to a sol ution of

methangl 0Pl )1 weredeptgh ol FfluxHop § thas The pplvent was evaporated and the residue
was resuspended in CH,Cl, and washed with water and brine and dried Na;SO4. Methyl 5-

nitro-1H-pyrazole-3-carboxylate (7.5 g, 86%) was obtained as a white solid.
'H-NMR (400 MHz, CDCls): § (ppm) = 7.40 (s, 1H), 4.00 (s, 3H).

A mixture of methyl 5-nitro-1H-pyrazole-3-carboxylate (7.5 g, 43.8 mmol), 3,4-dihydro-2H-
pyran (8 mL, 87.7 mmol) and trifluoroacetic acid (65 pL, 0.9 mmol) in anhydrous MeCN (100
mL) was refluxed for 16 hrs. The solvent was evaporated and the residue was resuspended in

CH,Cl; (50 mL) and washed with H,O and brine. After drying with Na;SO4, solvent
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(1-(tetrahydro-2H pyran-2-yl)-5
p-tolyl -1 H pyrazol - 3-yl ) -1H pyrazol e- 3- car boxam de
W@ 1@8/06ng95 WO 2008/ 061795 PCT/ EP2007/ 010219 90rPO1/8B2007/010219
nmmol) in THF.. The flask was then evacuated and filled
wi th hydrogen. The reactiorgg m xture was stirred for
16 hrs. The catalyst was filtered on celite and the

evapora?i%h%ki%'ﬂléﬂag%l cERMEL IO ﬁ%rzﬁil‘& I&_@ELLQ@ARO 991|)Vrﬁetﬁylam(t€9ahydro 2H-
-(tetrahydro- 2H pyran- 2-y et r ahydr o- 2

pyran- 2pxl)-ém1’@9-3lll-))—pﬁazole -3- carboxylate (3 71 mg, 33 %) was obtalned

'HNMR G0z G 81 Poe) = B ENR BAS TS - by 34 He 1K,
4.01 (déPQ@ﬁZsz3 0% (i,g;}?ﬁé 73% gioé @Hé)éE{;% %378@3 }QP'Q 1%;_31] 1H), 2.01

(m, THP. ¥14-4$2 (m,BH)) H), 6.06 (m 2H), 5.17 (d, J— 10.0 Hz,
2H), 3.73 (m 2H) 3.59 (t, J= 11.2 Hz, 2H), 2.42 (s,
2.05 (m 2H), 1.80-1.54 (m 8H). MS (ESI): niz:

3H),

5
Methy1 ety AR B | prapole eptpylets 6RO e 70 mmob
was dlsé,’olyéd e Rixttoleydf-MEOH/PPMBZBLO (1:2:1, 20 mL). Lithium hydroxide (56.3 mg,

B_i)l @‘Epyr azol e- 3- car boxam de (102 ng, ' 0.23 mol ).
2.35 mme edang thereaction npigture was stirred for 16 hrs. The reaction mixture

was dilétte& dr o%nﬁlﬁvgéﬁ{ea Ca'rc)kl)\/cl)i{/ ¢ aqueous dpllaég was eveg)ogged which gave

1- aﬂya}b)zH afi 2L @y §=nltr6EFEN 616-BLdairbuRylio ALid 30(69n 4% hi
(et gfr mN Ntr dii g%rg?opyl etmyz;m nee((105 gTQS ) as a white

solid WOICBXVW Withowmbqrmumﬁ)cathfh@ theaxtiste®- m xt ur e vvas

-NMROD A2 R TPL S TERROT L2246 D O E L 2t At 3 He 11

3.94 (AW hlmh%ﬂ%%njglbalmi 183, 3\%{%@@'{)% bb‘(ﬁﬁfm? 192 (m, 1H),

dried wt 2504 ’and concentrated. The crude prod

1.71-1.56npH).fied by silica gel colum chromat ography
(PE-Et QAc, 7:3) and gave 1-(tetrahydro-2H pyran-2-yl)-
N-(l (tetrahydro 2H-pyran 2-yl)-3

S-Tolyl;]](-gt Fg‘lcﬁ 7 py '})gt?az)ﬂ -Y-athiRe {9 Mlg; 8.38F I%E)EZVQAS added to a
solutlorpef d)#(}dtr-ah}‘ﬂrpf,ﬂféppﬂaﬁ—%yl()-éFmtmdd‘f dyragd6-3aeprbdddy .acRD(100 mg, 0.41
mmol),( s2 %%Ffrf Li?ﬂat%aﬁlgm 1, 7103.,&( s??dé_salg%z 53% 1mayn°i§ ?a%f‘ NN
dusopr(ﬁ%’)et?ﬁsﬂﬁle(ﬁ %3 g:tb i. 1§ n%ﬁog%n pEL (1(&;739 18 re%{:'t'?on rﬂlxjf&re was stirred
at roonHEmplerdﬂ)re far EQh(st Thd ;:ealzﬁoﬁ) Wz dllhteld)wltlﬂ w&ﬁer (@nd eﬁirbqted w1th DCM.

The oréq?cG lqsygr («A%g \yashﬁgi 2)v1th7 fgngggr[lqgﬁmth &%og%d concent(rated The crude

product]\%zgs yﬁ-&%%% ?t 2 ePE&g?lg_zcﬁé%%%%%ﬁg{ I?%-;S?tgxg,rgal)zﬁdpéﬁ/@@-nltro-l-

(tetrahyﬂrd—@H&ﬁyrdxﬂQgfy)tﬂqd)l(te&awdmm:'ﬂmh)}ﬂlﬁs prtodylol H-pysazd-5-yl)-1 H-
p-t ol I-IH—péSrazoIe - carboxam de (28 ng, 0.04 nmol)
pyrazolgziscag 0iAZ.a379dr ous THE (500 L) and borane

'H-NMR (400 MHz, CDCL3): § (ppm) = 9.50 (s, 0.5H), 9.39 (s, 0.5H), 7.43 (d, J = 6.4 Hz, 2H),
7.38 (s, 0.5H), 7.34 (s, 0.5H), 7.28 (d, J = 8.0 Hz, 2H), 6.87 (s, 1H), 6.16 (dd, J = 10.0 Hz, J =
2.4 Hz ,1H), 6.14 (dd, J = 10.0 Hz, J= 2.0 Hz ,1H), 5.17 (d, J = 10.4 Hz, 1H), 5.16 (d, J = 8.4
Hz, 1H), 3.80 (m, 2H), 3.60 (m, 2H), 2.42 (s, 3H), 2.13 (m, 2H), 1.78-1.56 (m, 8H).

Methanol (5 mL) and Pd/C were added to a solution of 5-nitro-1-(tetrahydro-2 H-pyran-2-yl)-N-
(1-(tetrahydro-2 H-pyran-2-yl)-5-p-tolyl-1 H-pyrazol-3-yl)-1 H-pyrazole-3-carboxamide (183 mg,
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di met hyl sul fi de conplex (26 L, 0.27 mml) was added
dropwi se. The reaction m xture was 30 stirred under
WO 2oBMsa79Dr 16 hrs. The reaction m xture was tPEHEP2007/010219
cooled down to O C and MeOH (50 L) was added and the
m xture was stirred for 10gpg n. Concentrated
hydrochloric acid (12 N) was added until pH < 2 was

0.38 mﬁ’im)aﬂnn?ﬁFThﬁer Ak (hdhdi adhiBfeddnd Hlied’ wih Eliydﬁ%eﬁ; TRE reaction
hrs. WO 2008/ 061795 PCT/ EP2007/010219 91°T

mlxturemMaB wtieredafor cldohedd The caalystt wpeﬁlmrcd @nacrlit¢ iaadsfdlb vsplhtion was
BN L e W AT
pyran- 22}}1?5- -{Bly-iollﬁ ¥Il§lzz%l(§_g (l(l-? R\Y:\raﬁ())/le g ng;aﬁngain#l% §/1r7gzrré% c%mnntatlve)

’H-NMRt(hgd) MH:HCFECEM (P 8194 (swasSH)bs 8BS 0.555), 4. 4\BA{d1£— 6 8 Hz, 2H),
7.28 (d, p’T §on{|12 IZIH)p§ Péﬁ-‘bllHQ éé‘} fet Hﬂlgl)ﬁ g (I Sel7did. =100z, 2H),

3.73 (o G DA R RN M g Iy 1 o R g,

MS (ESIR Inb/gh mng[MIq‘qred washed with Et20 and dried in
vacuo to give a white solid. Mp. = 167C. 1H NWR (400

MHz, DMSO- d6): s 7 68 (d, J= 8.0 Hz, 2H), 7.60 (d,

5-Amin‘é-: loag‘gah%f_(b-gﬁ)éjyéafl-%gl) fi} ﬂl)(t]etréﬁ)gg ?%-I-p)irzgm 2 %l)-éeo §o(?yl-li¥[ -pyrazol-

3-yD)- llli‘l)pyrﬁol‘éOS tarboxdiide @1@24 ‘(.33 Rilol) vaddadded 8Ha sdluBdn of 1-
3H) . I\/S%ESI): 39. 36 [ M#]. Preparation_ of
(tetrahygm@H-]pyran 2-yl)-5-p-tolyl- lH-pyrazole 3-carboxylic acid (59 mg, 0.20 mmol), 2-

coro- BT Fb THRE bLEEENF SRR e 05

L, 0.6Nmimd]) HPIRM LD Ak, T‘R@reﬁétﬁﬁ%@&m@&vﬁ%ﬁ%eﬂ*&@%dﬁﬂfcn?ﬂéramre for 16
st artl ng from 4-(4-chlorophenyl)thiazol -2- am ne and

hrs. The rdactom ttikaro ves Siluted buidy Water a0 ¢x(radtedny/ithgOCH.. Theporganic layer

was wallbe% \5111? é’gﬂﬁ 25’%]4) N“é/R%‘é&‘ ?ad (cmwe?tr%ezi "g%eg i‘("‘@g rE)r(iduch)was purified
by silic® g§l3co(lt§mn %}éfgmatégrﬂgh}( @E Et@ﬁe 74 )32311(1 vell gatral@d%lﬂdqﬁ'ran -2-yl)-
N-(1- (tetrahydro 2H-pyran -2-yl)-3-(1- (tetrahydro 2H—pyran -2- yl) 5-p-t01yl 1 H-pyrazol-3-
ylcarbamoyl)-1H-pyrazol-5-yl)-5-p-tolyl-1H-pyrazole-3-carboxamide (25 mg, 15%).

'H-NMR (400 MHz, CDCls): § (ppm) = 9.42 (s, 1H), 9.40 (s, 1H), 7.43 (m, 4H), 7.37 (s, 0.5H,
0.5H), 7.28 (m, 4H), 6.93 (s, 1H), 6.88 (s, 1H), 5.20 (m, 3H), 4.14 (m, 3H), 3.77 (t, J=11.2
Hz, 1H), 3.62 (t, J = 11.6 Hz, 1H), 3.59 (t, J = 10.0 Hz, 1H), 2.43 (s, 6H), 2.06 (m, 3H), 1.74
(m, 3H), 1.54 (m, 6H), 1.24 (m, 6H).

MS (ESI): m/z: 719.39 [MH"].

1-(Tetrahydro-2 H-pyran-2-yl)-N-(1-(tetrahydro-2 H-pyran-2-yl)-3-(1-(tetrahydro-2 H-pyran-2-
y)-5-p-tolyl-1 H-pyrazol-3-ylcarbamoyl)-1 H-pyrazol-5-yl)-5-p-tolyl-1H-pyrazole-3-
carboxamide (28 mg, 0.04 mmol) was suspended in anhydrous THF (500 uL) and borane
dimethylsulfide complex (26 pL, 0.27 mmol) was added dropwise. The reaction mixture was
stirred under reflux for 16 hrs. The reaction mixture was then cooled down to 0 °C and MeOH
(50 uL) was added and the mixture was stirred for 10 min. Concentrated hydrochloric acid (12
N) was added until pH < 2 was obtained The resulting mixture was stirred at 50 °C for 16 hrs.
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WD 2008/ 061795 PCT/ EP2007/ 010219 92 Preparation of
2al:

woR®snenbs 5- ((4- (t hi ophen-2-yl)thiazol - 2-yl am PG)/ERI0AY010219
)thiazol -2-am ne di hydrochloride S <IZII1N_NHC ~HCl
_NH\AWS N\ S HI Conmpoundyj2al was prepared as
descri bed for 2h, starting from

The HHMé whophaos l% 1565)1{ Qhﬁ%?&m@ -and tl@é@cﬂ@elﬁ‘%s evaporated. The residue was
br onot hi azol e-5-carboxylic acid (6 ng, 50%;

np
resuspeﬁd’edQﬁ THF 'ahdl MRoredipitatetizgs fiDakd)and Sggshed with. @id THFS 5-p-Tolyl-N-

((5-((5-4(2|-r2n(,>1yg1%1§yr%{oéé )Elgrhetﬁylp&lmoa %p(rg)zolzl(s pﬁme&‘y@g][( §>yra§o - -amme

hitllsgi4 % © 385.38 ([M#+], 100%. 10
was obt rS%E?é%ﬁ’ otlrgmisg%“ 2am N Butyl - 6- ((5- (4-f1 uorophenyl)-1

5-p-Toligk-WI(SEGHp-Bolyik Hmplym)znbﬁ Wity ardino)-2 Hapgrazo1- 3Ny Imeth )b 1 H-
d 2am was_synt hesi z

HN-N, 3HCl 15 Conpoun as
pyrazolcfisaminer @ meo 0-023 mlslg%waswscrygslh@ad 2] mema\\ﬂﬁ H6H6 Nip-5 mL). The

solid w%?ﬁle}éd %ﬁgg ﬁ?ﬁ E(tﬁfnd] c}n%(gmova'c_:'a%bo] %lVﬁ% %V}Elél)s%r%’ l}élé 4 367°C.
'H NMR (40(91\|_/£i#4)M$5)-d6)66 58, 681(d J—:8 9] HL7 %Bi%j)bz 6(ﬁ(c|20=(810 Hk, zH) 7.29 (d,
rs

J= 80@&, 2Hhy)7.21 @'}z—nﬁ 03, 2&;) 6@7((m1Hg)Hp 23s481x ﬁ]8l6|)g§|)1H);)4gl@ (s, 2H),
MB (ESI): mlz = 340 (MrH) WO
4.34 (s, 8#'8%1%3@%%%%7/ 010(219 )93 ‘ (Ve

MS (ESI): m/z: 439.36 [MH'].

Preparation of 2ak:
N-Benzyl-5-((4-(4-chlorophenyl)thiazol-2-ylamino)methyl)thiazol-2-amine
dihydrochloride

Cl

HCI /N ua
\}N.T( ~

e

Compound 2ak was prepared as described for 2h starting from 4-(4-chlorophenyl)thiazol-2-
amine and 2-bromothiazole-5-carboxylic acid (31 mg, 49 %). Mp. 105-106 °C.

'H-NMR (400 MHz, CDCl3): O(ppm): 7.64 (d, J = 8 Hz, 2H), 7.27-7.24 (m, 7 H), 6.91 (s, 1
H), 6.63 (s, 1 H), 4.42 (s, 2 H), 4.33 (s, 1 H), 4.21 (bs, 4 H).

MS (ESI): m/z (%): 413.35 ([MH"], 100%).
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Exanple 1 The m | ogP and TPSA val ues of vari ous
conpounds are indicated in table 1. m | ogP and TPSA
W@ 200886179%r e cal cul ated according to the sof t we€EEP2007/010219

avai l able on the world wide web 5

(http://ww. nol i nspiration.gon), provided by P. Ertl

of Novartis Pharnma AG Table 1 Conpound m | ogP TPSA
Prepax%ﬂoﬂo?@al@g- 39 2c 3.40 86.78 2h 5.16 49.84 2j 4.92

49.84 2k 4.08 65.63 2n 3.52 49.84 20 3.77 49.84 2p
N-BenR31-63((6-2thidphedeR-2l)iazd-2Bylanfisoin 3byBthisd1-22imihe3dlihydrochloride

65.63 2u 3.61 69.39 2w 1.40 49.84 2y 2.48 75.86 2z
4.75 62.73 2aa/ 375 49.84 2ah 3.04 61.86 2ac 3.58
65.63 2ad 4. 9557h76n Fho—4000)'48184 2af 3.60 49.84

2ag 4.99 49.84 WO 2()08 i 953 (/010219 94

S

Compound 2al was prepared as described for 2h, starting from 4-(thiophen-2-yl)thiazol-2-
amine and 2-bromothiazole-5-carboxylic acid (6 mg, 50%); mp 97-99 °C.

'H-NMR (400 MHz, CDCl3): §(ppm): 7.29-7.25 (m, 6 H), 7.17 (d, J = 4.8 Hz, 1H), 6.98 (d, J =
5.2 Hz, 2 H), 6.56 (s, 1 H), 4.42 (s, 2 H), 4.36 (s, 2 H).

MS (ESI): m/z (%): 385.38 ([IMH"], 100%).

Preparation of 2am:

N-Butyl-6-((5-(4-fluorophenyl)-1H-pyrazol-3-ylamino)methyl)pyridin-2-amine

X

woo | v
F\Q\WN N NH/\/\
—N

HN 3HCI

\

Compound 2am was synthesized as described for 2s (59%). Mp. 93-94 °C.

"H-NMR (500 MHz, CDCl3): & = 7.57 (dd, J = 7.0 Hz, J = 11 Hz 2H), 7.40 (t, J = 10.5 Hz,
1H), 7.05 (t, 10.5 Hz, 2H), 6.58 (d, J = 9.0 Hz, 1H), 6.58 (d, ] = 9.0, 1H), 6.26 (d, J = 10.5 Hz,
1H), 5.81 (s, 1H), 4.72 (brs, 1H), 4,29 (s, 2H) 3.22 (m, 2H), 1.60 (m, 2H), 1.43 (m, 2H), 0.95
(t,J=9.5Hz 3H).

MS (ESI): m/z = 340 (M+H)



2ah 3. 60

49. 84 2ai

4.56 110.10 2a]

4.44 61.87 2ak

5.15 49.84 2al 4.25 49.84 2am 4.00 65.63 Exanple 2:

wWG20084enther of the snal |

their capacity to inhibit the aggregation of

beta (A(3) 1-42 peptide usigag a thioflavin T

spectrof | uorescence assay. Preparation of (A 3)
xampRePt i de film A(31-42 |yophilized powder (Bachem was

Exampftch

onstituted in hexafl uoroi sopropanol

( HFI P)

nmol ecul es were test edPEBHEP2007/010219

anyl oi d

to 1 10

mM  The peptide sol ution was sonicated for 15 mn at

The milggP @né TESa

values WWARE S’calﬂ]I
argon.

ure I

vis St rY
Ste

resultin

O FARRA"

tated ov

peptide fil

{relniegedi 1ple L @Rickp and TPSA

cll'lFégéoY{ﬁﬁ tefhe %M@t £Aildebn ath%t RRAID Rfide web

m was dri ed under

(http://waeiriohidspiratiéh. com)) praviidda byyP . d&d| of iNeavadtisRiarmea Ag%. - 80C

unti |
assay for the small
1- 42 aggregation, the

bef ore each experi nent

Table 1 DVSO,

nmM A(31-42 peptide filmwas dissolved in

smal |

used. 15 Inhibition of A/ 31-42 aggregation To

nol ecul e-nedi ated i nhibition of AD
nol ecul es were di ssol ved

i n anhydrous di net hyl
Sigma-Aldrich) to reach a concentration of 7.4
DMSO to

sul f oxi de

reach 400 M Assay solution in PBS buffer was prepared

I N non-sipFreconrzed 20T coat Ton bes—toTEagh t he
fol | owi ngl c dt i pns: mdggP gm ‘;mal I'TR$} eculle, 33 M
A(31- 42,ITO MIRTOTTAVI N J.LTAT) | an 8% IDVSO.
Ther ef or |__t he “fi nal | ar ? tio of soHT mollecul e to
Al131-42 s 102¢. A pasi tiyegcontfol vgetput a snall
nol ecul e S plcpalcu to—eastrermaxtmuomRFY] A
negative fcontrdh withput Al34-42 yas red|for each
smal | nof ecul 3- Arrnopyg%ole {rinme Trimgr) was
tested i all assays to ascertainlreproducibillity 25
bet ween ijndependent experlqe&ts The =368 1 ond were
i ncubat ed—for—24—thrs—at—37C_—and{he
spect rof | juor eséBnce ([ el at3v2 flubresd®@d unilts: RFU)
was read |n Slé repl | cat es; b bl ack 384 2008/ 061795
PCT/ EP20012,0105%0 wel | : iIn- El mer)
on a Perkj n- El apr FI upr oCou68 spect r of 62U onetjer .
[ nhi biti
' g 2.99 49.84

2s 4.35 65.63

2t 3.96 65.63

2u 3.61 69.39

2w 1.40 49.84

2y 2.48 75.86

2z 4.75 62.73

2aa 3.75 49.84

2ab 3.04 61.86

2ac 3.58 65.63

2ad 4.95 74.76

2ae 4.99 49.84

2af 3.60 49.84

2ag 4.99 49.84
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of aggregation is expressed as nean % inhibition or 1
standard deviation (SD) according to the follow ng
weowansioms % i nhibition = (RFU of positive cone@DEP2007/010219
RFU of negative control) - (RFU of sanple with AB1-42
- RFU of sanple w thout AO0lkg42) x 100 (RFU of
positive control - RFU of negative control) Cut-off
criteriunftor € Sel pclio T TUmctio cul es
was def i ned at 28b 91 phi bi t68n  chpacitt¢ 10 Resul ts
The smal || nol eguil es were tgsgged for thepnocapgcity to
i nhi bit aggregat+on—o+-AL31l-42 inttheTh+t—asdqay. The
results fpr theajnol ecul es 4hé summri Zdd871 n t e
fol | owi ngftabtg. At fhe s ol e é
synthesized in ited|the ggareqat ion A(31442 in
the ThT assay b sone|extegpbsand |a nuim of |t he
nol ecul esjtest-ed—denphstrated—an—irhi-bt+oen—edpacity
over 50 % Corﬁmmnd 94 i nhi400i on |2a* GHB 2.6 2c
77.05.3 2310 2] 70.7 ©6.8 2kQ8L.2 7.3
2n 27.8t 9.9 20 39.6 2.8 2p 43.6 2.1 2q 45.0 8.3
2s* 55.1 6.4 2t 86.8 2.9 2u 55.31.0 2w 13.9 12.9
2y 57.0 15.9 WD 2008/ 061795 PCT/ EP2007/ 010219 96 2z
Exampkg2:7 3.0

A number of the small molecules were tested for their capacity to inhibit the aggregation of

amyloid beta (AB) 1-42 peptide using a thioflavin T spectrofluorescence assay.

Preparation of (Af) peptide film

APB1-42 lyophilized powder (Bachem) was reconstituted in hexafluoroisopropanol (HFIP) to 1
mM. The peptide solution was sonicated for 15 min at room temperature, agitated overnight,
and aliquots were placed into non-siliconized microcentrifuge tubes. The HFIP was then
evaporated under a stream of argon. The resulting peptide film was dried under vacuum for 10

min, tightly sealed and stored at —80°C until used.

Inhibition of AB1-42 aggregation

To assay for the small molecule-mediated inhibition of AP1-42 aggregation, the small
molecules were dissolved before each experiment in anhydrous dimethyl sulfoxide (DMSO,
Sigma-Aldrich) to reach a concentration of 7.4 mM. AB1-42 peptide film was dissolved in
DMSO to reach 400 uM. Assay solution in PBS buffer was prepared in non-siliconized
incubation tubes to reach the following concentrations: 330 uM small molecule, 33 pM AB1-
42, 10 uM thioflavin T (ThT), and 12.8% DMSO. Therefore, the final molar ratio of small
molecule to AB1-42 was 10:1. A positive control without a small molecule was prepared to
measure maximum RFU. A negative control without AB1-42 was prepared for each small
molecule. 3-Aminopyrazole trimer (Trimer) was tested in all assays to ascertain reproducibility
between independent experiments. The solutions were incubated for 24 hrs at 37°C, and the

spectrofluorescence (relative fluorescence units; RFU) was read in six replicates in black 384-



2aa 41.5 9.6 2ab 1.7 11 lac 78.5 1.3 2ad 82.1
2.2 2ae 51.2 1.5 2af 41.3 9.2 2ag 34.2 1.6 2ah
W@2008/06659% 2ai 84.8 0.0 2ak 37.2 14.8 2al POI/LEHNA010219
2am 68..2 9.7 * Fluorescent conpound in absence of
Anyl oi d 1-42 Tabl e: | nhibitgson of A131-42 aggregation
and di saggregation of prefornmed A(31-42 fibers by 5
well ass%ﬁ‘ﬂléted"@eﬁébuﬁﬁleﬂ)_ v SPatkin-Pilee Fll@RSCY&Tt Speitdfluafhkté0 Inhibition
their capacity to nmediate inhibition of API-42 )
of aggregpiondacxpassad as miean £o sphibitiopwir ec Liisandard Alesiatiop (§P) aecording to
th fllrati 0. The results are expressed as nean st andard
¢ lollghne£aPHP ™D two i ndependent experinments. 10 Exanple 3
FCS-Assay with 5 nM Oregon Green | abelled All-peptide
15 In order to analyse for the disaggregating
% inhibition FAREIEHsitive Son — RAVET AR QLIRSS (RADIAE A WREIARYSIL IR Rfple without AB1-42) x 100

vere used, Whi ClreygL&iile66 e RrBH hahitbndpf Ore the
FCS- neasurenent by diluting 500 nM DVMSO st ock

solutions of Oregon Green |labelled AB1-42 1:1 with

dei oni zed water. The final concentration of Oregon
Cut-offGiriteriurh afoe Ithes deléBiqnepf ifdetioas holeMilien wasxddPBSd ant d03% inhibition

. DVBO. I n WD 2008/ 061795 PCT/ EP2007/010219 97 order to
capacity.npr ove the reproducibility of the neasurenents of the
10 concentrati on dependencies of all sanples were

prepared fourfold.

Results

The small molecules were tested for their capacity to inhibit aggregation of AB1-42 in the ThT
assay. The results for the molecules are summarized in the following table. All the small
15  molecules synthesized inhibited the aggregation of AB1-42 in the ThT assay to some extent and

a number of the molecules tested demonstrated an inhibition capacity over 50 %.

Compound % inhibition
2a* 65.3+2.6
2¢c 77.0+5.3
2h 31.9+10.1
2j 70.7+ 6.8
2k 81.2+7.3
2n 27.8+99
20 39.6+2.8
2p 43.6+2.1
2q 45.0+ 8.3
2s* 55.1+ 6.4
2t 86.8+2.9
2u 553+1.0
2w 13.9+12.9
2y 57.0+ 159
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Tabl e: FCS- Measurenents: percentage of the "nunber of

peaks" val ue obtained for the control 5 reaction
wowrdRoert79ndded conmpound. Conpound 200 nM 100 nRCT/RP2007/010219

67.2 nd 2c 51.2 29.4 nd: not done 10 Tabl e:

FCS- Measur enents: percentagwg of the "peaks x height”

val ue obtained for the control reaction w thout added

conmpound. Conppund 2P0 nNI.OO EM 2% 53.3 nd 2c 45.1

26.6 nd: not Hone I5 Exa é%% Qt off a conpound

of the inventipn onzgyltured r af isnad ¢gangl i on cel

(RGC) apopt osi p—20—Fo—asse¢ss—the—+nA—v+tHo capacity of

a conmpound of fhe ig¢ention to Fédulde ret|li nal ganglion

cell (RGC) depth rglated ffo ocyl.ar, di segses

associ at ed wi t h_pat f8f ogi cal ggg%hﬁgiti s/ changes in

the tissues of|the Qhéua| systgmi papticylarly

associ at ed w t p—afmy-e-t-peta—+etated—patfol ogi ca

abnormal i ti es/phangésein the tﬁé@dek5of tthe vi sua

system such ap, for annpl grogﬁl 35

degradation, c Iturg fromm STand|mi ce are

used. WO 2008/36179§m£CT/EP2003hQ292$9 98 To isolate

the cells, at acrftece—thg—antmats—are—qnest hesi zed,

their eyes are|renodddl and the35ﬁét56a i 4 dissected

and incubated fn 2 i papalg g on for 25

m nutes at 37d.to bhieak daown the m( racel | ul ar

matrix. At the| end ofktreatineny7.2tha.gel l|s are washed

three times w ph—REGmedigmthe [Jll: sgnce of a

protease inhib|tor 28l stop |t hebphpdirt actli on. The

tissue is 5 then triturated bycpass ng it} quickly up

and down t hrough_a steur nlnn e dntillthe cells are

di spersed. A connerC|aIIy avai |l abl e Coul ter counter is

used to determnmine c S n the cel
* Fluorgepfe98iRaHn Hb%%?%ce&f WVﬁﬂgﬁH@ cell's in 95% air/5%
CO2 at 37C.

Table: Inhibition of AP1-42 aggregation and disaggregation of preformed AB1-42 fibers by

small molecules

The small molecules were evaluated for their capacity to mediate inhibition of AB1-42
aggregation at a 10:1 small molecule to AB1-42 molar ratio. The results are expressed as mean

+ standard deviation of two independent experiments.

Example 3

FCS-Assay with 5 nM Oregon Green labelled AB-peptide

In order to analyse for the disaggregating properties of the compounds, preformed aggregates
were used, which were induced straight before the FCS-measurement by diluting 500 nM
DMSO-stock solutions of Oregon Green labelled AB1-42 1:1 with deionized water. The final
concentration of Oregon Green labelled AB-peptide was 5 nM in 1 x PBS and 3% DMSO. In
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In order to mmc the damage from ocul ar di seases

associ ated wi th pat hol ogi cal
wo bespsgsues of the visual
associ ated w th anyl oi d-

system such as,

for exanple,

abnormal iti es/ changes in
system parti cul ar | BCT/EP2007/010219

10 beta-rel ated pat hol ogi ca
abnormalities/changes in thg tissues of the visual

ne

ur onal

degr adat i on,

order t@Mbrd%S ﬁfesre@%ﬁuélbﬁl\fﬁ BF inéemédshRatentf ofahe eoMRHREGH ddpfdencies of

I nventi on,

al one serve as

T RESE Gl AR

/0

control .

e cells are incubated with L-glutamate
all samples weter mepatey fourfold.he presence or absence of
conpound of the invention.

a

Cells cultured in buffer

15 To determ ne RGC survival,

&ﬁ)etaiaﬁ Vafild Sht&ih&d for the control
phosphat e buffered

reactiorsadithowdt adB&Bompoundom t enperature for 30 m nutes,

rinsed three tines in PBS and i ncubated for 1 hour in
PBS contai ning RGC specific markers Thy 1.1 or NF-L
anti body. The gmtrTbody Ts_tiemrm Tenmoved— 0y washi ng and
the cells are |fompevad |f 400 mi 190 i t h

fl uorescence-| gbel ? se¢ongany antlg di e$ goat
anti-nouse | gGl_goAal anti-rabbit! 20 TgG or rabbit
anti-goat 1gG |At ptbe end a&fi.2t hg i moubation, the cells
ar e vvashed, st &mrec—for—=5 rrrttes—witIir—DAPI  sol uti on

and rinsed. Surviving RGCs are counted by fluorescence
nd: not dbkE 0scopy. 25 Exanple 5 Effect of a conpound of the

i nventi on on retinal

gangl i on cel

(RO

apoptosis in

vivo To assess the in vivo capacity of a conpound of

invention to reduce _retjna
Table: PRSMCHSRETS TR0 G418 opke

reactior?ﬁ'ﬁﬁsﬁtaatd@gd Yhpourat hol ogi cal

t he vi sual

e tissues of

n cel

gg%%i&?p Selye é’!bt%‘?e%e@g dhe control

abnormal i ti es/changes in
system particularly

associated with anyl oid- beta-rel ated pat hol ogi ca

‘abnornmalities/e

system such a

he vi sual

5 Cohqpouné

appd aM n

O ot

legr adati on,

rats and m ce
i nduced intra

e used

D 2308/ 0

o a < 1

51798-3pCT]

O da 10

| EPPd07/

ek | ong
D10219 99

ocul ar pressur

death i s neasu

p (IQF) St

the end of

Udﬁs 1Ret

in an
! hais.@

hl i on cel
y by both in

vivo i magi ng and hi stol ogi cal endpoi nt ahalysis. I n

rder to mmc the increase in intra-ocul ar
Q8%ciated with certain ocul ar di seases
abnormalities/changes in the tissues
particularly associated with

nd: not

wi t h pat hol ogi cal
system

of the visual

anyl oi d- bet a-rel at ed pat hol ogi cal

abnormaliti es/changes in the
Exampde4t em such as,

gl aucoma in particul ar,

anesthetized with intraperitonea

for exanpl e,

ne

ur onal

pressure
5 associ at ed

ti ssues of the visual
degr adat i on,

the animals are first

ket am ne (75

/ Kk
Effect gﬁwcg@pwq@f l(bg invention on cultured retinal ganglion cell (lr{(g‘,C)%)poptosis

To assess the in vitro capacity of a compound of the invention to reduce retinal ganglion cell
(RGC) death related to 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, for example, neuronal

degradation, cultured RGCs from rats and mice are used.
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ng/ kg) and topical proparacai ne 1% eye drops. Two

alternative nethods are then used to 10 artificially
Web@sa693 OP in one eye (unilaterally) in ratsP@mEP2007/010219

mce. In the first method, the anesthetized aninmals

recei ve | aser-induced injurgg to the trabecul ar

meshwork by treating the aqueous outflow area with a

To iso1§tﬁ%h@ Qeigd, af l@adrﬁfc@ rth@bniniis flel dncbBERzdAC HIREN 'Hegtar@ferﬁfved and the

e trabeculae and parallel to the iris. e ani mal s
retina is éise¢oresl aml incirbated in 2eng/mBrapain solution 50 2§ poingtesfat 3°Grto break
dov e e h R P R o e B PSR R s i
M L Rl SplofGsd Hfhi | HeGRbhBMNac®bn, The tissue i
RCG “ﬁ?’g‘é‘? Flg?il?eg&gg??%e@ sazP St%% gén [ nltﬁ})o'?tq ﬁgglto pfyéﬁ‘fd@r al vgi nse 1ssue 18
then tritunated ®y gyaesings itnpicklyriuprand efocirethworigh aPiser eipatet until the cells are

fficient to bl in.

dispers b BRI PR BORUTCRABIIE CoMBHIcto eromeell density in the
- VET). .4 : 4, r en while the

o st Uy WML e |

In ordecawdi natnic 26hd ndwpthget dtom betulae dismees taseamiatedit with gathological

after, and.then_meekly for the duration of the, . .
abnormalities/Ghgaggs. in|the tigguenal thervasuphsysim.greionaly, asperdated with amyloid-
i f.f ' . . S, :
vt ol R Aot R CRIEER HRELIR (YA Bl i, such s o

examplé,Untilrohali Bedraditidn] ant hassedsudhe. plevestivdeefft@ effal uamhpound of the
the preventive effect of a conpound of the invention

inventier traesllssopinsybajed with Irglutaragte fordheesidaus i the pegsenaecpr absence of
a compbuat dfFhe LRENGL] %eﬁl% ‘éﬁ‘ftﬁ%&‘in B&?&'aYo%e%@r\J ’é% a4y eal or
Pt jecti a conpoun or

Favenous 1 n on o0 hée i nventi on
at the tine of 10P elevation. Half of the aninals
serve as control. The nunber of RGCs is neasured b

To detemine RGCvsupvivilragtheendraf the sncwbetipncpgriodnthp sells are fixed with 3.7%

alysi s at 4.. 8 .and 1 eks after in . .
formalc%ﬂg&/%{ni | os. lfna%i: asffer{&g 2 >}%<I: EP%\$) %&gmutﬁglggrgaglﬁg ggr 30 minutes, rinsed
three tiMRSRf PBBSandndtibagedi for Peou inPBSpnia@nORRC spdcifxtimarkees Thyl.1

DARC net hod consists -in 30 adm ni ster

in
or NE-; meiitodyt Tt ipofly gothsphonevesohy wastveglamiie cells sre inpubeted for 30

it R e RSP S B S e sav
IgG or h_ibbitnﬁft‘ie%%ﬂg@ hbiise 881 bPtheMBYutREon SR dells GRMvaIHel] Qhined for 5
wi t h backl abel ling of the optic nerve from WO

minute 0081 IBARD SoRtph ERRDoTsed.0 Snevivin@ORGKs @eNceuntedidiyt ifugrescence
. |ive RCGs which no | onger possess an intact axon and

MICTOSGPRYe | ost connectivity with their targets. In

addition, in order to neasure the total nunber of

RCGs, endpoi nt histol ogical analysis of the 5 retina

and optic nerve is perforned at sacrifice. The retinas
Examp?{s_the aninmals are fixed in 4% paraformal dehyde and

Sstained in sections or whol e nmount using the RGC

speci fic markers, such as Thyl.1, NF-L and SM 32, as

Effect €] torpodtt bPAiRPentRACH I &Qinfa® BaRBidnSceNBE OPApYbtosis in vivo

apopt osi s.

To assess the in vivo capacity of a compound of the invention to reduce retinal ganglion cell
(RGC) death in individuals affected by 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, for

example, neuronal degradation, rats and mice are used for a 2 to a 16 week long induced intra-
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In each of these nethods, the total nunber of RGCs is
neasured at 2, 4, and 8, and 16 weeks after surgical
web@sasi7en of | OP. 10 To neasure the nunber of PGAEEP2007/010219

axons remaining in the optic nerve after |OP
el evation, the optic nerveg of the animals are
di ssected and the nerves are fixed in 4%

ocular ﬁ@is@f@(ﬁ@?b gﬁ&ly dﬁetmai; %&ﬁgl%%ll At i hadabedd W tHR end of the study by
tol ui di ne” blue for analysis. 15 WD 2008/ 061795

both in PEP/1EBREING 2N bRAegicdlGhdp&inCinalydis. 1. A conpound of the
general formula (I1) 10 RR BNKR2 =WHP (II)
wherein 15 --- independently represents a single bond

In ordefto ﬂnﬂfbu@lleqP@r@&@’m iRbrg- %c@lgf BresQRE Bsdob AR with | 'c§rta1n ocular diseases
I ndependent al kyl ene" which 1s optionally

assoc1atedbsmuht pathdlolg;cab rebnommal RRsfrbareeClind thel Kigbuegr oﬁphe vaeh system,

partlculgﬂg iﬁs:s'grl‘gqe %ﬁ rl’?]lg{]t@.%é(;e%e@ lie: aﬁﬁ%b%g;ai aﬁ)ﬁér%tla 1t1es/changes in the
tissues Bﬁrhg %%Xﬂjgfen{ 0 B Tosr eQ Pt@@&gg&*&fnai ggﬁgﬁtﬂf{g akEWo aﬁl particular,

nore substrtuents$ rom

the ammblsoaty ﬁrﬁﬂ)mﬁbstlﬁtidedimtﬁhnﬁ"aﬁérkyﬂleahrkbfafmn&:@ﬂ mg/lcg)oaiidkyj'lazme €
25 am no, and 5- or_ 6-nenbered saturated het er ocycl
mg/kg) gindt ippicalipEaprEasaing sl fregycbdropai hwa aliegnafiye meghods are then used to

iP5 QLA S S PLE) SR AETRE b B SBeL PPTRSGRY o, o

anesthetib&l giithalshechiot eaeeyialuced injogy @B fhaytrabedula meshivork by treating the
addition to, the units V and Wone or nore
aqueou putfowaarehwithget Ecnmm digdedasex at iR slislampiperpeydiae ta the trabeculae

and pmaﬁel 16 ﬁle 1?’1tsei‘;lhef &ﬁmai_s' r@&(ivecgn f}utﬂl I@élatment 0f 40 to 50 spots of 50-um size,

0.4 W, and 0.6 second duration. In the second method to artificially increase IOP, the
anesthesized animals receive a 50 pl injection of hypertonic saline solution into the episcleral

veins in one eye using a microneedle with a force just sufficient to blanch the vein.

To measure IOP, a commercially available handheld tonomer (Tonopen XL-VET) is used. The
measurements are taken while the animals are under anesthesia as the average of 10 readings
immediately before laser treatment, 1 day after, and then weekly for the duration of the
experiment. If, at an interval of one week, the difference in the IOP between the two eyes of the

animals is less than 6 mm Hg, the animals are not further included in the study.

In order to evaluate the preventive effect of a compound of the invention on RGC apoptosis,
half of the animals receiving the IOP-inducing treatment receive an intravitreal or intravenous
injection of a compound of the invention at the time of IOP elevation. Half of the animals serve
as control. The number of RGCs is measured by both in vivo imaging and histological endpoint
analysis at 2, 4, 8 and 16 weeks after induced elevation of IOP. Analysis of RGCs undergoing
apoptosis in vivo is performed by the DARC method. The DARC method consists in
administering intravitreally fluorophore-conjugated Annexin 5, which specifically binds to
apoptotic cells, to the animals and visualizing the RCGs undergoing apoptosis in vivo. If

necessary, this method may be used in conjunction with backlabelling of the optic nerve from
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30 each unit Wis independently a H bond acceptor; WO
2008/ 061795 PCT/ EP2007/ 010219 102 each unit Vis
w0 pabepertgent |y optional and, if present, is  PCI/EP2007/010219

i ndependently a H bond donor; R is selected from-H,

- hal ogen, -Cl1-4 al kyl, NH2,;j09 NH Cl4 al kyl, -Ci-4

al kyl ene- 5 NH2, -Cl-4 al kyl ene-NH C14 al kyl, -aryl,
the SCNEkY |idéRdify 1644 RUGY haféh oY longelChosksedd lav! Rt axvh- 454 have lost

-heteroaryl, -heteroaryl-R3, NH C 1-4 al kyl ene-aryl,
connectiNHityGvith thear thsgetsne- aryl - R3, -OH and -0-Cl -4 al kyl; and

R3is C 1-4 alkyl, halogen, OHor OC 1 -4 alkyl; 10

R2 is -H -C1-4 alkyl, -aryl or a group of the

) ; - K ’ . . .
o addifyBl B ORtLlc e I g MR RCT Sepdoilt AOGIIEIAN S of the
retina andmpoicnebred iscpaformikd athsacifice. tThe redods ofvibe AMmsls are fixed in 4%

parator il EIecRT BAERC Ui EoHPTISS OO PR THIE, BiFp B UBURRSFI markers,

f oela g , " . ] .

e s S0 P LA SR, S Gy RS B RRR Sd tn optosis

In eachff thdsaim@hdds! ¢hedtotaMmanicn oERACshe ntrasaryd lat 2, 4,iand &8 ahd 16 weeks
i ndependently selected fromoptionally substituted

after surgiead glovetiathef I8t i onal |y substituted ~ 25 pyridi nyl ene,
optionally substituted 2-pyridi nonyl ene, optionally
substituted 2 piperidonylene, optionally substituted

To medstiteathe nyihfee of RGO pkbenfdnainiap s tthd optisinerve after IOP elevation, the
I sot hi azol yl ene. 6. The conpound of any one of clains

optic ngrves of; thepprimalsnarr digsgeted; and thg neryes @t tixed yn 4%y pargfprmaldehyde,

- H- . EP2007/ 010219 103 7.

sectiondgl BBy MRl R AR S Wy el Lo 7, whorei n R
is Hor aryl. 8. A pharmaceutical conposition
conprising a conpound of any one of clains 1 to 7. 5
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9. The pharmaceutical conposition of claim8 further
conprising a pharmaceutically acceptable carrier or
wexespsent . 10. Use of the conpound of any oneP©I/EP2007/010219
claims 1 to 7 for the preparation of a medi canent for
10 treating or preventing aggi sease or condition
associated with an anyloid and/or anyloid- |ike
protein. 11. The use of claim 10, wherein the di sease
is a neurological disorder. 15 12. The use of claim
11, wherein the neurological disorder is Al zheinmer's
Di sease (AD), Lewy body denentia (LBD), Down's
syndrone, hereditary cerebral henorrhage with
anyl oi dosis (Dutch type), the Guam Parki nson-Denenti a
conplex or mld cognitive inpairment (MZl). 20 13.
The use of claim 12, mhe IEH*? neur ol ogi cal di sorder
is Al zheiner's di sease. use of claim10
wherein the disease is progreSS|ve supr anucl ear pal sy,
mul tiple sclerosis, inclusion- body nyositis (1BM,
AT EHp &fngloq‘tgegg&graqipf&ﬁﬁﬁ@(n)Par ki nson' s di sease,
H V-rel ated denentia, amyotropic |ateral sclerosis
(ALS), inclusion-body nmyositis 25 (IBM, adult onset
di abetis, senile cardiac anyloidosis, endocrine
tunors, gl aucons, anyl oi doges, prinmary retina

degenerati on, nac% ﬁmch as age-

rel ated macul ar deggner a n 2¥ng optic nerve
drusen, optic neuro _V%ptlc *{Itls or lattice
dystrophy 30 15. A nethod of treating or preventing a
di sease or condition associHjed with an anyloid

and/ or anyloid-like protein conprising adm nistering
whsreinsubj ect in need of such treatnment an effective
anount of a conpound of any one of clains 1 to 7. WD
2008/ 061795 PCT/ EP2007/ 010219 104 16. The net hod of
ttai Mnlependdfilidprdsbits disR@sboridsora dvabledbddd; cal

di sorder. 17. The nethod of claim 16, wherein the
neur ol ogi cal disorder is Al zheiner's Di sease (AD), 5

bo y denmentia (LBD), Down's syndrone, hereditary
Pdéﬁy% * hermorrhage with anyloidosis (Dutch type),
t he Guam Par ki nson-Denenti a conplex or mld cognitive

inmpai rment (MCl). 18. The nethod of claim 17, wherein
eatte linkarr lis dndsaendendp (Qer alkdeny whishnis ropsiogalise suhstitutadyby one or

more C;4 alkyl groups;

each B is independently a 5- or 6-membered saturated or unsaturated heterocyclic ring,
wherein the heterocyclic ring B is optionally substituted by one or more substituents
selected from C;4 alkyl, C;4 alkoxy, mono- and di-C,4 alkyl amino, Cs.; cycloalkyl
amino, and 5- or 6-membered saturated heterocyclyl, or two substituents may be joined
to form a saturated, unsaturated or aromatic 5- to 7-membered ring which is fused with
the heterocyclic ring B, and wherein the heterocyclic ring B may contain in addition to
the units V and W one or more heteroatoms, selected from N, NR, S and O, wherein R is

selected from H and C,4 alkyl;

each unit W is independently a H-bond acceptor;
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19. The nmethod of claim 15, wherein the disease is
progressi ve supranucl ear palsy, nmultiple sclerosis,

W0 p@BHO6I78M- body nyositis (I1BM, Creutzfeld JacR®I/EP2007/010219

di sease, Parkinson's disease, HI V-related denenti a,
anyotropic lateral sclerosiigp(ALS), inclusion-body
myositis (IBM, adult onset diabetis, senile cardiac
anyl oi dosi s, endocrine tunors, glaucoma, 15 ocul ar
anyl oi doses, primary retinal degeneration, macul ar
eddyentVds indap¢rsiantly apticgband, éf mresedt, imodependently a H-bond donor;
degeneration (AMD)), optic nerve drusen, optic

neuropat hy, optic neuritis, or lattice dystrophy)

R2Gs siiBe@ FFRRUTL @b Eﬁ{ S@ AkycL iy _NH-¢, 1 afusyl ~Ci.s alkylene-

treating or preventl di'seasé or ~ 20 con

MNis e(‘lllataﬂ«ylam%NHaﬁ:]azrydybl—dr}é,rMyir—Rémﬂlmaﬂeylledeearyl —C4 alkylene—

protgin. 21. The conp und clalm

o1k 2 BeteEom IR BT b -G ARy 92T e Nrfpotllviene-aryl-
f L, the neur ol ogi cal disorder is

Igl ﬁie{?dr?g]rb; ﬁéﬁigﬂl 25 (AD), Lewy body denentia

(LBD), Down s syndrone, hereditary cerebral henorrhage
with a mdosnsdcH Dutch type), the Guam

Fba$me§ L balegen.iQH e exalk¥l mi 1 d  cogni ti ve

i npai rment (MCl). 23. The conpound of claim 12,

wherei n the neurol ogical disorder is Al zheiner's

RiiiseHseC, 4 ARyl24aryllhrer goupofiid fofm@ahai m 10, wherein the

di sease is progressive supranucl ear palsy, multiple

scl erosi s, inclusion-body myositis (IBM, Creutzfeld

Jacob di sease, ParKki n S V[iﬁﬂ 08/ 061795
r \Lr fated denentia,

PCT/ EP2007/ 01021

anyotropic |l ater sC eVos I icl usi on- body
nyositis (1BM, aduM the ﬂs senil e cardi ac
anyl oi dosi s, endocrine tunnrs glaucona ocul ar
anyl oi doses, primary retinal degeneratlon macul ar
dPERNEBAVI WnardSK Gfe asde g8 ab&ledt) €510 BRC dh@F is 0 or 1.
degeneratlon (AMD)), optic nerve drusen, optic

neur opat hy, optic 5 neurltls or lattice dystrophy.

BRSPS B ERTREDs REBHELER At

further biologically actlve conpound and/ or a
pharmaceutical |y acceptable carrier and/or a diluent
Thagpmpound efadaipl bat 2, wiereig eagimenignVis Nté according to
claim 25, wherein the further biologically active
conpound is a

The compound of any of claims 1 to 3, wherein each linker K is —CHy—, —CH,CH»- or
—CH,CH,CH,~-.

The compound of any one of claims 1 to 4, wherein each heterocyclic ring B is
independently selected from optionally substituted pyrazolylene, optionally substituted
pyridinylene, optionally substituted 2-pyridinonylene, optionally substituted 2-
piperidonylene, optionally substituted thiazolylene and optionally substituted

isothiazolylene.

The compound of any one of claims 1 to 5, wherein R'is -H, —-CHj3, -NH-C, 4 alkyl or
—~CH,-NH-CH;.
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10.

11.

12.

13.

14.

15.

conpound used in the treatnment of anyl oi doses. 27. The
m xture according to claim25 or 26, wherein the

WO enoslaer79%i ol ogi cal ly active 15 conmpound i s SRCEHEP®A7/010219

fromthe group consisting of antibodies, vaccines,
conmpounds agai nst oxidatiyg3stress, anti-apoptotic
conpounds, netal chelators, inhibitors of DNA repair
such as pirenzepin and netabolites, 3 -amno- 1

- propanesul fonic acid (3APS), 1, 3- propanedi sul fonate
Th c8EPANd of sy emefiskimsi itw At wherein(R-is &hor arylsecr et ase
inhibitors, tau proteins, neurotransmtters, (3-sheet
breakers, attractants for anyloid beta clearing / 20
g : : b hi )
ARPRLFAL 288 kS RTRAPER UL O e o cims 1 107
pyrogl utamated anyl oid beta 3-42, anti-inflamatory

nol ecul es, or. cholinesterase inhibitors (ChEls uch ,
Ths Pfg?ém??ﬁél}lcqﬂi gggpq)%mlh é)’f %}gﬁéﬁegup}}erawéﬂsmg a) plslarmaceutlcally

ggﬁn , : ni sts and ot her drugs including
aanéagay oﬂﬁw%r 98%%E0difying drug and nutritive
suppl enents. 25 28. The m xture according to claim 27,

wherein the further biologically active conpound is a
Ush of theccomonsd of apy eng of clgiomsdl t9)7 fopdhe migparatign gf @ medicament for

BAGRLE Bl AT oSG Byt andly oo
ligE ®Eei@oNsi sting of tacrine, rivastigm ne, donepezil

gal antam ne, niacin and nemantine. WD 2008/ 061795

PCT/ EP2007/ 010219 106 30. The m xture according to

Tgxl g N of2 %aimw{](?,rweﬂerllei{ﬁ .nge (ﬁggatsy e Lpéu%lg%:c&l%lg&d&a ive
Sﬁﬁoun 'S ’an anti ody, particul arl’y a nonocl ona
anti body, including any functionally equival ent

anti body or functional parts thereof 5 31. The m xture

The awse dif redpimo 1 b whereothe\itearadpgicalhdiserdern sofizheimer’s Disease (AD),

particularly th ngcl onal ntib I ncl udi ng,. an .
@Wc?qdén%lr?%mgqﬁig\gl’ er:ffw%rswts?%%aymeb ?19%8%0 i(ﬁn%r&p%er%}%nhage with
alyRIi8&s (DstcRNypdNthed GiMmVRhildnsbh Tiknediil | @intblEk 082mild cognitive

The m xture according to claim30 or 31, wherein the
impairbetyM@ar ti cul arly the 10 nmonocl onal anti body,

i ncludi ng any functionally equival ent anti body or

functional parts thereof, is an antibody which

TAB kOO M aint! PBRvifeReih Aisd idird108icHl diboraenib allzhefRB0NBikédse.

and/ or polyneric soluble anyloid peptides,

particularly with (3-anyl oid nononeric

The use of claim 10, wherein the disease is progressive supranuclear palsy, multiple
sclerosis, inclusion-body myositis (IBM), Creutzfeld Jacob disease, Parkinson's disease,
HIV-related dementia, amyotropic lateral sclerosis (ALS), inclusion-body myositis
(IBM), adult onset diabetis, senile cardiac amyloidosis, endocrine tumors, glaucoma,
ocular amyloidoses, primary retinal degeneration, macular degeneration (such as age-

related macular degeneration (AMD)), optic nerve drusen, optic neuropathy, optic

neuritis, or lattice dystrophy.

A method of treating or preventing a disease or condition associated with an amyloid
and/or amyloid-like protein comprising administering to a subject in need of such

treatment an effective amount of a compound of any one of claims 1 to 7.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

pepti des such as, for exanple, AP nononeric peptides
1-39; 1-40, 1-41, or 1-42, and/or a polyneric soluble

wQ 30084091703 d peptide conprising a plurality of PC¢EHERZ087/010219

nmononeric units, 15 but especially with an AP142

nononeri c and/ or an A(3 pohggeric sol uble anyloid

peptide conprising a plurality of the A(3142

nonomeric units, inhibits the aggregation of the A(3

nmononers into high nolecul ar polyneric fibrils or

Thi Inzatieowt of daidh 13, wheddi theodiseaspisra reurolpgicalishsarder. wi t h

pref ormed hi gh nol ecul ar polyneric anyloid fibrils or

filaments fornmed by the aggregation of anyl oid

ng'ﬁ%%ﬁ‘(;d gf Agki i eﬁherﬁﬂrtﬁé ﬁé{ﬁ@l'bkiéal(ﬁs&ﬁw Q1A HERBHE Digease (AD),
pepti1 des suc for exanple, A(3 nononeric

Lpeyt ballysdemdfia (L-B’l]i)) Dowit’s syndrong? het@dttaryecsqnélralahetryorrhage with
AP142 nononeric pepti s capabl e of. dIS egatijn
appisdesive (DPSH iR ¢he %usm P%rkaSOP% riex PR anild tognitive

rding to claim30, wherein the antlbody 'S
ugbchﬁneﬁﬁgﬁzntlbody or a 25 functional part thereof,

or a humani zed antibody or a functional part t her eof .

34. The m xture according to cIa|n130 wherein the
Thamaesers,of daim hbderein e nawolpgiey) disasfiads Adrheimen's dscase.

group of anti bodi es having the characteristic
properties of an anti body produced by the hybridona

Thelphethod6f c13ln &F, WherdidHBe dikepsesis ipeskressiviesnpranaclestlpalsy, multiple
2005 and Decenber 09, .2005, respectlvelg as DSM . L
selexosizs meluambesty I@qur%(lﬁw Emogafeldiasoh diseassy Pakinson's disease,

T Y -
(NI Sadudomyat B&Qﬁﬁ@egenﬂé ca?dib amRbidaie readscriife, tudid§, glaucoma, .

respectively as DSM ACC2751; 5 d) ET 7E3, dep03|ted on
ogel@emim@@es oPriBamysrefsal dEenqraBon, gpaculay) d %nmon (such as age-

SR oS ReRr s (R SBPE heREM HASE  Bbliq Rurobifhy. opic

naumggla@tmldy@ﬁélﬂquy selected fromthe group of
ant i bodi es produced by the hybridoma cell line: 10 a)

FP 12H3, deposited on Decenber 01 2005 and Decenber

TR S5 HRaa o B O A 2bob ARy Bebineod PRy fiog discase o

condition associated with an amy101d and/or amy101d llke protein.

The compound of claim 10, wherein the disease is a neurological disorder.

The compound of claim 11, wherein the neurological disorder is Alzheimer’s Disease
(AD), Lewy body dementia (LBD), Down’s syndrome, hereditary cerebral hemorrhage
with amyloidosis (Dutch type), the Guam Parkinson-Dementia complex or mild
cognitive impairment (MCI).

The compound of claim 12, wherein the neurological disorder is Alzheimer’s disease.

The compound of claim 10, wherein the disease is progressive supranuclear palsy,

multiple sclerosis, inclusion-body myositis (IBM), Creutzfeld Jacob disease, Parkinson's
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25.

26.

27.

28.

29.

respectively as DSM ACC2750; c) FP 12H3- &, deposited
on Decenber 01, 2005 and Decenber 09, 2005, 15
w0 empectpvel y as DSM ACC2751; d) ET 7E3, deposPCEEPIINT/010219

Decenber 08, 2005 as DSM ACC2755; and e) EJ 7H3,

deposi ted on Decenber 08, 20€5 as DSM ACC2756. 36. The

m xture according to claim30, wherein the antibody is

diseldmenv-edaeat d&nshtia, Zanéﬁgtfupm U148l Ascldrodis @atlasr_gn iaBlsion-body
a heavy chain as depicted in"SEQ ID No. 2 and SEQ ID

niyositi4 (IBM)| ridelt nartseb dzdberippsandlat ¢antiadlamyloidosis, endocrine tumors,
CT/ US2007/ 073 . 37..The nj.xtur i i m.

SlRTC O A RO PR R SO PR Hgeecneration (such

S ROt B BT 5 B st o

- nauxdtisShflaktideMystr@hyf | nt er nati onal Applicati on NO

PCT/ US2007/ 073504. 38. The m xture according to claim
25, wherein the further biologically active conmpound
| . . . | .
At Shrbrfly 68 o BRI RS e RIS 47 Pindloptionally
atclensti angofustharbiotogicallg dceise dumpotlind and/brea phtemaventidally acceptable
part of the A(3 peptide,. .30 particularly a stretch of
caspengslorpdifient anl/rAR xRk ani no aci d resi dues. WO
2008/ 061795 PCT/ EP2007/010219 108 39. The mi xture
according to claim 38, wherein the A(3 antigenic
Thepiiktdee Adcaghmgio disinaRS, wileddin 1he fuethes bielogidailg@otivedébmpound is a
The m xture accordin% to claim38, wherein the A(31_15
coreprundeisgdhin e dreptnent phpmyloiaset ed 5 A131 15 peptide
antigen nodified by covalently attached pal m toyl
resi dues, particularly between 2 and 4, nore
Thérhixgue agdcyrding asi ¢lhids ,25abr e3; hwhkdieinothet hathee Mibkdgically active
reconstituted in a |iposonme. 41. The m xture .
ceppdi isgselesteth frogn ghep Braupagansisting 1of antibodissr ¥ackinepecompounds

conmpound . ..and/or the 10 f.urther bjol i;cal cii
ol SRl 2F 3okl SfenO Rl chAPu? he [ Blgforfhiffors of DA

repAR 0th aé Biredxephi Aimefabsitel,e3-hinfie- ptdpah&ulfoh® acid (3APS), 1,3-
di agnosi s of an anyl oi d-associ ated di sease or o
propankdigubionate @ .3 AN} @-sseretasp actisaprse Gnpandsy-pryretasg) inhibitors, tau

PR G R B PSS, R, b i 0 Aaring
d%ﬂftgfgcé?e;lm’ldr Romp6AsRE UAbAGE W N-Rgmimal &licAE®adilotd BétAEncluding
pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or cholinesterase
inhibitors (ChEIs) such as tacrine, rivastigmine, donepezil, and/or galantamine, M1
agonists and other drugs including any amyloid or tau modifying drug and nutritive

supplements.

The mixture according to claim 27, wherein the further biologically active compound is a

cholinesterase inhibitor (ChEIs).

The mixture according to claim 27, wherein the further biologically active compound is
selected from the group consisting of tacrine, rivastigmine, donepezil, galantamine,

niacin and memantine.
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30.

31.

32.

33.

34.

(b) allow ng the conmpound to bind to the anyl oid
protein; (c) detecting the conpound bound to the
w@e@BO6r195 and (d) optionally correl ating the pPEBEP2HE7/010219
or absence of conpound binding with the 20 anyloid
protein wth the presence gpgabsence of anyloid
protein in the sanple or specific body part or body
TRE GAxtufSaccdrdiBE fodlanth detdembiniHeduttier sistoditallpfactive compound is
anyl oi dogeni ¢ pl ague burden in a tissue and/or a body
arf landilbbdyo pprticslanly: a a®npelpnglr antibdidngingludingpany functionally equivalent
represe taLiVﬁ of the tissue and/or body fluid under
apt Q¥PF§HFP8ﬁ?p€B§ﬂF@§#}ng the sanmple for the presence
of anyloid protein with a conpound according to any
one of clainms 1 to 7; (c) determ ning the anount of
The mprtune abaudicg tto ddim a6y wherdinpthetamitibpdyg rti@@ar{ydyhe monoclonal

cal cul ating the plague burden in the tissue. and/or )
anjihogy ringhudheany At eHy sapeenEsEbedy psional partsjthereof, is an

T had, . | to claim43, wherein the
mﬁ%%@?ﬁ%%@?Pﬁﬁggﬁ%gpg%'(c) is conducted such that
presence or absence of the conpound binding with the

anmyl oid protein correlates with presence or_absence
Th¢ “mixirei eccprdingitn. cl8ims30 prpdl.npdersin dhe |antibpdyy pritigularly the

f or .det.ermnin redi SpOsi.ti £o.a . .
mgprigr-a Lk dpdudingug FuRcsp R hahifilent antibgdy,gp fuggional parts
tHeRIBBY isSah en@ifddsCivhitd AdiBoaPespdn Eo-RicaBatiteh Githdaamyloid monomeric

conpound according to any one of clains 1 to 7 to an .
agtgn| polymerist s¢lnblenamyoihyeptidgs, ipartiuaglywwidh B-amyloid monomeric

SRR} 8 <SP R sndnl B8 S PR 2, andora
pblpRerid QoRBI BathyRIi@pepiTdd Eﬂtﬂpx%g_g aplurifity bfane %Mbii&n%ric units,

according to any one of clains to 7, which conpounc )
betrespédialtyawvitly abiAfids. monemeriaand/oi an AP pobinreric(spluble amyloid peptide

allow n he.co ung, to bind to the. | 0j,d protej.n
cPRY e PTG IUNET remnoeerp b gL Rerg iy er e AB
moR6HREs 1A Hifghtrﬂ&e&ﬁﬂlpﬁ&?ﬁifeﬁfz FbRilNorC AR eBts: antid i 8ddition, upon co-

optionally correlating the presence or absence of the
incobgsmunwitlp potfeinreddo gip nsteculdr ol ynivei cpmed exdciebrds onfkemangs formed
b)9 ftheaa glrgéa%ogrgtl a?nll)r/]o{dn mtolﬂgmggc%legti&rs, f)g%gllll];ll'lg B?e?rggl/lopcf‘ £ntonomeric
peptides such as, for example, Ap monomeric peptides 1-39; 1-40, 1-41, or 1-42, but
especially AP;4, monomeric peptides, is capable of disaggregating preformed polymeric

fibrils or filaments.

The mixture according to claim 30, wherein the antibody is a chimeric antibody or a

functional part thereof, or a humanized antibody or a functional part thereof.

The mixture according to claim 30, wherein the antibody is a monoclonal antibody

selected from the group of antibodies having the characteristic properties of an antibody

produced by the hybridoma cell line:

a)  FP 12H3, deposited on December 01, 2005 and December 09, 2005, respectively as
DSM ACC2752;
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or body area; and (e) optionally conparing the anount
of the conpound/protein conplex to a nornmal control
W@ 2008061720 46. A nmet hod of collecting data forPCI/EP2007/010219
nmonitoring mninmal residual disease in a patient
followi ng treatnent with anganti body or a vaccine
conposition, wherein the nethod conprises: (a) ’
bPr i PRI NIHA-CAMRESHsREd 20 PBEddmer DOFY 2085 t alll  IHAGMBRF €89, 2005,
suspected to contain an 25 amyloid protein into
contespectivelyrasD mpEGRA@ G eccordi ng to any one of clains

ol FBi 425081 AEPTER aPh olprrrished CorgBendrd PBRbet 9. 2005,
t heré@g&ﬁ%&ﬁgﬁﬁ'ﬁbﬁﬁﬁ” m a conpound/ protein

conpl ecting tHe formation of the
dy onpautid, depiseedion Depéraker (B0 206 asdpSMDOAGI2Y55; and
correlating the presence or a&psence of

oS onESaR) kot ot Dastmaser Ui 2003 HOSMACASZSGr absence

of anyloid protein in the sanple or specific body part
or body area; and WO 2008/ 061795 PCT/ EP2007/ 010219

35. Thd Gnixejre aetordivg] toy cladip30,i whertle tiemmtitiodefis tahenonoclonal antibody
conpound/tﬁrotei n conplex to a normal_  control val ue.

sejectedaframthe gravp of entikediesiyoduned by dhe hylaigioma gedf line:
af es?g qzmeﬁgf&it&f off D%@érhgé}tmb?b(%;aﬁc{ ﬁ@éeﬁgne%_é,%OO?, Iaegpectively as
ant 1 body “or "a vacci ne conposritron conprising:’ (a

bri pgMaGCx@Bapl e or a specific body part or body area
suspected to contain an anyloid Brotei n into_contact

bii t P a 120AAindepastied dphgDeesmhey Bhe 2095 cand rfRecembgr 09, 2005,
7, which. pfj.cally binds to the anyloid
pr ofeéP%c;tW%@;ggmvﬁéggg?idé conpound to bind to the

cANYFPi d2HBALEI depdditt@r 6n aDesmi Al PRO0LI dhd IBecember 09, 2005,
conpl ex; (c) detecting the formati on of the

confssperdivplysd? IMeMaEl éXt; (d) optional Iy correl ating

h b f i
af o B s e B E RS R 08, POo BN BRI R
el OE@I7H3I depoiRe BMDEEcrber DHSELOTS £ IHSIMYAQEDRY56.

36. The mixture according to claim 30, wherein the antibody is a humanized antibody
exhibiting a light chain and a heavy chain as depicted in SEQ ID No. 2 and SEQ ID No. 4
of International Application No. PCT/US2007/073504.

37. The mixture according to claim 30, wherein the antibody is a humanized antibody
exhibiting a light chain variable region and a heavy chain variable region as depicted in

SEQ ID No. 1 and SEQ ID No. 3 of International Application NO. PCT/US2007/073504.

38. The mixture according to claim 25, wherein the further biologically active compound is
an AP antigenic peptide fragment consisting of a single or repetitive stretch of a plurality
of contiguous amino acid residues from the N-terminal part of the AP peptide,

particularly a stretch of between 13 and 15 contiguous amino acid residues.
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39.

40.

41.

42.

43.

or body area; and 15 (e) optionally conparing the
anount of the conpound/ protein conplex to a nornal
w@avBiel79val ue. 48. A test kit for detection apdl/BP2007/010219
di agnosi s of an anyl oi d-associ at ed di sease or
condition conprising a cofggund according to any one
of clainse 1 to 7. 20 49. The test kit according to
Thé FhiThAS a6 Tz StoNaitn 38N WALRSS tholA® AdiRAR MptideIfPagment is an
conmpounds according to any one of clains 1 to 7 and
ABngtpepode amtigehor usi ng the conpound for the purpose
of binding to an anyloid protein to forma
compound/ protein conplex and detecting the fornation
ThE nﬁ!%&%%ﬁ&éﬁ%B@, \Qgé}PﬂHQKC 73\?}}115 {de anti PSS @ Pakmitoylated
or absence o e conmpound/ protein conplex correl ates
AP} _tshpédptide e gan asdified Bjpsevalenthf attdvhedpylnoitay] pesidwsn particularly
50. Use of the conmpound of any one of cl?ins l1to7 . .
betwieen Reang de raPrERuIsTly 4 retidnesaabsachens of thepaplidg resonstituted in
ing an ocul ar di sease or condition associ at ed
aﬁ%?%ﬁggpathological 30 abnormality/change in the
ti ssue of the visual system particularly associated
wi th an anyl gi d-beta-rel at ed pat hol ogi cal .
The AuKiwes recprdingtryany Ang plclaims iy o0, Weerginghe compaund,and/or the
2008/ 061,795.. PCT 7 . . .
rofR O R 2T R PG i A b 81, 4R amoun.
selected fromthe group consisting of neurona
degradation, ~cortical visual defjcits, glaucoms, . .
Ac arethaslc of ¢oleqting Bate afoarihe gliagngsisost an ornyleidnsseciated disease or

anyl. oi doses i mar tinal. degeneration, macul ar
C(Hg%té‘?ﬂne\naﬁ ﬁagirﬂlg?roar P %ieélgg?ﬁéprgiguégr el ated nacul ar
(e UBARSIAL I20SmMNOor G BRICHR: BoAS Pt R[BId9 arba BEypeerpditd\contain an
optic neuritis, and lattice dystrophy. 52. A method of
t r eamiyioid protgin énterrohniagt withscesnpoua seeerdingrto @gk @ng jobglaims 1 to
assgpiated with a pathol ogical abnormality/change in
the'tissue of the visual system particularly
(S S g Ghe Yrhpbuad 18 Bdab thd@hsoiEpratedsl pat hol ogi cal
abnormal rty/ change in the tissue of the visual 10 .
(@ysd@mtb‘@fge cemnpeunsldraunid $o ghei prgteiny and subj ect i n need

f such treat t ap effective mount .of a conpound .

r Siehsh Grinenthe preiise ' G BRE ot roufbeSRETRRRe with the
52, a?ﬂ?ﬁ)‘i& Ffbtéiﬁ Qyiff teAprestine € 3 BbRhc& 8N Binkyiodd ptdtein in the sample or
selected Tromthe group consisting of neurona

degspetific bady padraribody asersual deficits, gl aucoms,

cataract due

A method of determining the extent of amyloidogenic plaque burden in a tissue and/or a

body fluid comprising:

(a) providing a sample representative of the tissue and/or body fluid under
investigation;

(b) testing the sample for the presence of amyloid protein with a compound according
to any one of claims 1 to 7;

(c) determining the amount of compound bound to the amyloid protein; and

(d) calculating the plaque burden in the tissue and/or body fluid.
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44,

45.

46.

15 to beta-anyl oid deposition, ocular anyl oi doses,
primary retinal degeneration, nmacul ar degenerati on,

WO 200805301 e age-rel ated macul ar degener ati on, PGREP2907/010219
nerve drusen, optic neuropathy, optic neuritis, and
| attice dystrophy. 54. A cqpgpound of any of clains 1
to 7 for treating or preventing an ocul ar di sease or

ThO n?ém&l Eéc%ﬁilﬁé 29 ¢iaihess, Widieia tﬁ@ﬁ@@hﬁﬁaﬁ@ﬁ in step (c) is conducted

abnormal i ty/change in the tissue of the visua
swhs tham prgsenté oul absénceast doe abegpownd thimding with the amyloid protein

anyl oi d- bet a-rel at at hol o abnormal i t y/ change
C‘i’rlrr:‘%i“ﬁ%wt‘ PEENGEST OTt ée‘{;ﬁeé’g g&}i?%‘?‘ 55, The conpound
of claim 54, wherein the ocular disease or condition

is selected fromthe 25 group consisting of neurona
Adegthad adfi ilectirg Hata dbr detetminimded ipeédisposiioauto ampamyloid-associated

e oF Gembion 14 RGP FRPHIIRG degBRa b SB?FlfoﬁElB@{%rOfa compound
g)gcgﬁ a%”;‘%ﬁ’,’e {))P%lla@ﬁﬁg?c&/ Z tgrgﬁ ghﬁhcﬁ& g)gotgﬁclgleaﬁs: 1 Rr in situ which
c@ﬁbhﬂmmmﬂméﬁ§d£ and lattice dystrophy. 30
(a) bringing the sample or a specific body part or body area suspected to contain the
amyloid protein into contact with a compound according to any one of claims 1 to
7, which compound specifically binds to the amyloid protein;
(b) allowing the compound to bind to the amyloid protein to form a compound/protein
complex;
(c) detecting the formation of the compound/protein complex;
(d) optionally correlating the presence or absence of the compound/protein complex
with the presence or absence of amyloid protein in the sample or specific body part
or body area; and ' |

(¢) optionally comparing the amount of the compound/protein complex to a normal

control value.

A method of collecting data for monitoring minimal residual disease in a patient

following treatment with an antibody or a vaccine composition, wherein the method

comprises:

(a) bringing a sample or a specific body part or body area suspected to contain an
amyloid protein into contact with a compound according to any one of claims 1 to
7, which compound specifically binds to the amyloid protein;

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

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

(d) optionally correlating the presence or absence of the compound/protein complex
with the presence or absence of amyloid protein in the sample or specific body part

or body area; and
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47.

48.

49.

50.

WO 2008/061795 PCT/EP2007/010219

110

(e) optionally comparing the amount of the compound/protein complex to a normal

control value.

A method of collecting data for predicting responsiveness of a patient being treated with

an antibody or a vaccine composition comprising:

(a) bringing a sample or a specific body part or body area suspected to contain an
amyloid protein into contact with a compound according to any one of claims 1 to
7, which compound specifically binds to the amyloid protein;

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

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

(d) optionally correlating the presence or absence of the compound/protein complex
with the presence or absence of amyloid protein in the sample or specific body part
or body area; and

(e) optionally comparing the amount of the compound/protein complex to a normal

control value.

A test kit for detection and/or diagnosis of an amyloid-associated disease or condition

comprising a compound according to any one of claims 1 to 7.

The test kit according to claim 48 comprising a container holding one or more
compounds according to any one of claims 1 to 7 and instructions for using the
compound for the purpose of binding to an amyloid protein to form a compound/protein
complex and detecting the formation of the compound/protein complex such that
presence or absence of the compound/protein complex correlates with the presence or

absence of the amyloid protein.

Use of the compound of any one of claims 1 to 7 for the preparation of a medicament for
treating or preventing an ocular disease or condition associated with a pathological
abnormality/change in the tissue of the visual system, particularly associated with an

amyloid-beta-related pathological abnormality/change in the tissue of the visual system.
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53.

54.

55.

WO 2008/061795 PCT/EP2007/010219

111

The use of claim 50, wherein the ocular disease or condition is selected from the group
consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due to
beta-amyloid deposition, ocular amyloidoses, primary retinal degeneration, macular
degeneration, for example age-related macular degeneration, optic nerve drusen, optic

neuropathy, optic neuritis, and lattice dystrophy.

A method of treating or preventing an ocular disease or condition associated with a
pathological abnormality/change in the tissue of the visual system, particularly associated
with an amyloid-beta-related pathological abnormality/change in the tissue of the visual
system comprising administering to a subject in need of such treatment an effective

amount of a compound of any one of claims 1 to 7.

The method of claim 52, wherein the ocular disease or condition is selected from the
group consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due
to beta-amyloid deposition, ocular amyloidoses, primary retinal degeneration, macular
degeneration, for example age-related macular degeneration, optic nerve drusen, optic

neuropathy, optic neuritis, and lattice dystrophy.

A compound of any of claims 1 to 7 for treating or preventing an ocular disease or
condition associated with a pathological abnormality/change in the tissue of the visual
system, particularly associated with an amyloid-beta-related pathological

abnormality/change in the tissue of the visual system.

The compound of claim 54, wherein the ocular disease or condition is selected from the
group consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due
to beta-amyloid deposition, ocular amyloidoses, primary retinal degeneration, macular
degeneration, for example age-related macular degeneration, optic nerve drusen, optic

neuropathy, optic neuritis, and lattice dystrophy.



