10 Novel conpounds for the treatnent of di seases associated with anyloid
or anyloid-like proteins The present invention relates to novel conpounds
that can be enployed in the treatnment of a 15 group of disorders and
abnormalities associated with amyloifd protein, such as Al zheiner's
di sease, and of diseases or conditions associated with anyloid-Iike
proteins. The present invention further relates to pharnaceuti cal
conpositions conprising these conpounds and to the use of these conpounds
for the preparation of nedicaments for the treatnment of -di seases or
conditions associated with anyloid or anyloid-like proteins. A nethod of
treating diseases or 20 conditions associated with anyloid or anyloid-Ilike
prot&ins i-s al so disclosed. The conpounds of the present invention can
~also be used in the treatnent of ocul ar di seases associated with ' ,
pat hol ogi cal abnormalities/changes in the tissues of the visual system
particularly associated with anyl oi d-beta-rel ated pat hol ogi cal '
abnormal ities/changes in the 25 tissues of the visual system such as
neur onal degradation. Said pathol ogi cal abnornalities may occur, -for
exanple, in different tissues of the eye, such-as the visual cortex
| eadipng to cortical- visual deficits; the anterior chanber and the optic
nerve | eading to glaucoma; the lens leading to cataract due to
bet a- anyl oi d deposi t i on;NavekeopipepRds fer the faptmgat e ocul ar anyl oi doses; the
retina | eadi ng to duechd¥Piisdodiftbd With 2:B9BRIG aalidMUiR ShofiRzUl ar degener ati on,
for exanple age- 30 related macul ar degeneration; the optic nerve |eading
to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea
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of the disease. These diseases jnclude, but are not limted to ,
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mul tiple sclerosis; Creutzfeld Jacob disease, Parkinson's 10 disease,
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conponents, acute phase reactants, inmmune nodul ators, and ot her

i nfl ammat ory  medi ators. 25 Al zheinmer's Di sease (AD) i-s a neurol ogical
di sorder primarily thought to be caused by anyloid. :




pl aques, an accunul ati on of abnormal deposit of proteins in the brain. The
nost frequent type of anyloid found in the brain of affected individuals
is conposed primarily of Al fibrils. Scientific evidence denonstrates
that an increase in the production and accunul ati on of beta- anyloid
protein in plaques | eads to nerve cetl death, which contributes to the

devel opnent and 30. progression of AD. lLoss of nerve cell|ls in strategic
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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



5the brain. For some people in the early and m ddl e stages of the disease,
the drugs tacrine (COGNEX(r), Mrris Plains, NJ), donepezil (AR CEPT(r),
Tokyo, JP), rivastigm ne (EXELON(r), East Hanover, NJ), or gal antant he
(REM NYL(r), New Brunswi ck, NJ) may help prevent sone 10 synptons from
becom ng worse for a limted tine. Ahother drug, nemantine (NAMENDA(r),
New Yor Kk, NYéll"feIBaS been approved for treatnment of noderate to severe AD.
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nyodibtis (1 BM and nmacul ar degeneration, "in particul ar age-rel ated macul ar
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retina (the paper-thin tissue at the back of the eye where |ight-sensitive

cells send visual signals to the brain). Sharp, .clear, 'straight ahead
vi si%n Tjbg mAnageasateqf Ady censists 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),



25 macul a. Damage to the macula results in the devel opnment of blind spots
and blurred or distorted vision. Age-rel ated nmacul ar degeneration (AVD) is
a maj or cause of- visual inpairnent in-the United States and for people
over age 65it is the |leading cause of |egal blindness anong Caucasi ans.
Approximately 1.8 million Americans 4ge 40 and ol der have advanced AMD,
and another 7.3 mllion people with intermediate AM) are at substanti al
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to breakhed®ih, is di agnosed in 85 percent of nacul ar degenerati on cases.
Both eyes are usually affected by dry 5 AMD, although one eye can | ose
vision while the other eye remains unaffected. Drusen, which are yellow
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i nvol ves ]ﬁ%dl I g,t ed eye exam  visual acuity test, andl a viewng of the
back of®f Ctlgﬂ}v."’ﬁrstf’?ﬂétyém%?"ﬁ’ébfd%e cal | ed fundoscopy to hel p di agnose AMD,
and20 if wet AMD is suspected - fluorescein angi ography nay al so be

per for 'AMD reaches the advanced stages, there is no current
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sclerosis (ALS), inclusion-body myositis (IBM) and macular degeneration, in particular age-
- related macular degeneration (AMD).
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Mild cognitive 'impairmént (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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fromprogressing to the advanced stage. Macugene (pegaptani b sodi um
injection), laser 30 photocoagul ati on and phot odynam ¢ t herapy can control
t he abnormal bl ood vessel growmh and bl eeding in the macula, which is .
hel pful for sone people who have wet AMD; however, vision that is already
|l ost will not be restored by these techniques. If vision.is already |ost,
low vision aids exist that can help inprove the quality of life. One of
the ear | }¥gtbody derentip (GRJY)- is ¢ nerredeemmecativa disotdgrathareat banr (nAMBns sidérhe
accurrulaﬁ,hlp@ t gptl‘,b n_bet ween .t he basal
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in hunarfﬁlcmg'tn,glgru p icle is the scrapie isoform
of the prot ein énmomh gggﬁg%%sgﬁéw&nu tth %‘é dﬁ%ré"fa f8o8Adence t hat
they corfeansss. rﬁ?&uévq:mmemaem PrcPBestiations of i:huémhgfmaymaiymmimem,em iQuS,
cel l ul argaparotein PrPC by a posttranslational process during which PrPC
~undergoes a profound 15 conformational change. The scrapie protein PrPSc
has a critical role in neuronal degeneration and during di sease

dev eloo pnBijorrsiRa LSS PrPC (normal .
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spongi fﬁbﬁﬁ]@ﬂ@@ﬁb@ﬁq%hy in cattle. 25 The cellular non-toxic protein
(PrPC) is a sialoglycoprotein of nolecular weight 33000 to 35000 that is -
xpr1 ssed predominantly in neurons. In the diseases nentioned above, PrPC
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in one or nore or gans or body systens. As epos| t's

Macular degeneratmn is a common eye disease that causes deterioration of the macula, which
- Is the central area of the retina (the paper-thin tissue at the back of the eye where light-sensitive
‘ cells send visual 51gnals to the brain). Sharp, clear, 'straight ahead' vision is processed by the
.25 macula Damage to the macula results in the development of blind spots and blurred or
distorted vision. Age-related macular degeneration (AMD) is a major cause of visual
impaim_zent in the United States and for people over age 65 it is the leading cause of legal |
blindness ainohg 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
3Q for v1smn loss. The government estimates that by 2020 there will be 2.9 m11110n 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.



build up, they begin to interfere with the normal function of the organ or
body system There 5 are at |east 15 different types of anyloidosis. The
maj or forns are primary anyl oi dosis wi thout known antecedent, secondary
anyl oidosis foll owing sone other condition, and hereditary anyl oi dosi s.
Secondary “anyl oi dosi s occurs in peopke who have a chronic infection or

i nfl ammatory di sease, 10 such as tuberculosis, a bacterial infection
called famlial Mediterranean fever, bone infections (osteonyelitis),.

r heumat otigdraasied b tihshs o TRt J.O. .the small, intestin ranul omat ous
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result ofMb) YtRughoneeyetcarloss vision whileahe atheragerenias woifedtéd Defsa, RARE.

Al t houghurd 9diRRdadpbdic ARG 8L ssure is a signifigcant risk factor for
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al'so be igadisa %omfobh.%g@w&‘xn&%n& Qae vi' t al OF“ c.nerve fibers, a-
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damage QhankdRicaRd W& 8}l Ve and resultant visual field loss, which can
progress to blindness. 30 RGCs are the nerve cells that transmt visual
signal s fro?h;rr;g eyE t'p t he brain. Caspatsga- 3t agd. CasFLase-S, .two ma{jpr t
enzynes Thélwét LA it P LR ed in e process_|eading to
apopt oshﬁ@g;s&r«ggs. %%pg{zg%cieavg{sffiﬁﬁ%i ﬁe%éﬁiéso‘f”ﬁ#’%’fﬁﬂf APP) to
produce SOt K i1t considered gdmanced ANMB (thendi ingo Aanyl o idteRnediAlet dd tof ke .
Pr Ot ect AND)EREEAUDAS aABR prAMS) theACHAHLARL 2.0 ALlje etinal gangl i on
~cell _layer results in the death”of RGCs and 1fréeversible FREESH: vi si on.
The i f °é‘?ﬂé’_r?‘[’1_’1‘f %fodlﬁvegﬂb_aﬁf'é@hblgo‘?hveéwlsl gesing bebihdabe mpe: Tngt eesgli@auconas,
ocur's gﬂ’;ﬁﬂ%ﬁiﬂi‘? O e s i OB R0 e WERERT Y, pnE b dse can
progres 8T 8 ted "Hllay in one eye than in the other. Chronic open-angle
gl aucoma (COAG, also known as prinmaty open angle glaucoma (POAG, 10 is
the no C n of gl aucoma. COAG is caused by m croscopic bl ockage
in the readgygg)g‘?&%XB@EH&H&P@W%H&‘H%&]F@%E@T@%‘GSIW%na@@rof vitikeinraqueous
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as t he vee anlt @htrsd gisionRe@Riosdir IBMLIr adual | y becone cl ogged with aging. The
increase.in 15 intraocul ar pressure in subjects affected by chronic
open-angl e gl aucoma i s not acconpani ed by any synptons until the loss is

felt orPitgresicaimacalhr de'gﬁ:ldﬁkio@@ﬁ@aﬂy involves a dilated eye exam, visual acuity test, and
25  aviewing of the back of the eye using a procedure called fundoscopy to help diagnose AMD,
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and — if wet AMD is suspected — fluorescein angiography ﬁ:ay 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 prevcﬁt intérme:diate AMD
from progressing to the advanced stage. Macugen®: (pegaptanib sodium injection), laser
30 photocoagulation and photodynarnic therapy can control ﬂié abnormal blood vessel growth and
bleeding in the macula, which is helpful for some people who have wet AMD; however, vision



- Acute Angle Cosure daucoma (AACG or closed-angle glaucoma is a

relatively rare type of glaucona characterized by a sudden increase in

i ntraocul ar- pressure to 35 to 80 mtg, |eading 20 to severe pain and

irreversible I oss of vision.. The sudden pressure increase is caused by

the closing of the filtering angle and bl ockage of the drainage channels.

I ndividuals with narrow angl es have an increased risk for a sudden closure

 of the dhylisalreaiadst willret byregorst by thewriebulguss] i visiouts didealyrloss Hovexisishs in bot h
eyes. A Aaract S ehI( d i.ation are also risk factors-since they

are ass%‘i{saetﬁg%ﬂ\}m%tﬁwe%#]é@giﬁgﬁ't%%%lle%é | ens and crowdi ng or narrow ng. of

the 25 angle. A sudden gl aucoma attack may be associated vith severe eye
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gl aucomds;NTQG , al so known as | ow tension-glaucoma (LTG, -is characterized
by progressive optic nerve damage -and | oss of peripheral vision simlar to
that seen in other types of glauconmm; however, the intraocul ar pressure is
t he pgor I ahge D . [ Gi.pfantil | aucona
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eye glrltls),_dla etes, cataract, or use of ‘steroi ds i
st eldi dewmatipmplshange.ndi vi dual s. Secondary gl auconm may al so be associ at ed:
with retinal detachnent or retinal vein occlusion or blockage. o
Pigmentary gl auconm is characterized by the detachnment. of granul es of

pi gment 1% sAPien@rotel RrPSq Basth eritigah mie & nevsensk digerprition and dutitgedishass nage:

syst em Gdvelofifien® WierdoQPEIHAG dide EhRWAH S rildlAANSY l(ﬁt{nfngl]r &hmd ﬁgfgl?rg ofiamage to
the optic nerye. . _Exfoliative glaucoma (pseudoexfoliation) is :

char act BPiePearBycdefpiers S fsorpig isplom obppigin) oprotefnePrB3t-3% i or  capsul e and in
t-he2angl e- of the eye. Accunul ation of the flaky material blocks the 20

dr ai nagg ystem and raises the eye pressure. Diagnosis of glaucoma may be
made USTYR PFATPS A orests ot JHaMahY JvalopBATiioh G irdisceb isse (WDDhe cye by

measur i g Gersin@ie Sedusflér SEREREr Hyndrbhe SULERSl BEURH FhsdniRE s @ant ONOMEtEr's
“are availabl.e for this test, the nost- common being the appl anation

t onomet SFPeHR seR i gpats enerphalorafhy s minkeand hpvingspeagiform enrephalopatbuinahi ch, i n
turn, n@agures intraocular pressure. Gonioscopy allows exam nation of the
fi Iﬁseri ng -angl e and drai nage area of the eye. Goni oscopy can al so '
determne if abnormal bl ood vessels nmay be bl ocking the drai nage of the

aqueousTHel agitdlar non-toxic protein (PrPC) is a sialoglycoprotein of molecular weight 33000 to '

35000 that.is expressed pfedomjnantly in peurons. In the diseases mentioned above, PrPC is
- converted into an altered form (PrPSc), which is distinguishable from its normal homologue by
' Vits relative resistance to protease digestion. PrPSc accumulates in the central nervous system of

30 - affected animals and individuals and its p:otca'sé—resistant core aggregates éxu'acellularly.



- of visi

out of the eye. Ophthal noscopy all ows exam nation of the optic nerve and
can detect nerve fiber |layer drop or changes in the optic disc, or

i ndentation (cupping) of this structure, which 30 may be caused by
increased intraocul ar pressure or axonal drop out. Gonioscopy is also
useful in assessing danmage to the negve from poor blood flow or increased
intraocul ar pressure. Visual Field testing maps the field of vision,
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Denyel inating Optic neuropathi"és (see optic neuritis below) are typically.
caused by an underlying denyelinating process such as nultiple sclerosis.
Bl ockageigafont'g 40 d nown as i schem ¢ -optic, neuropathy, can |ead.
to death or dygfauér{%)@i %ff]d*%gé‘%ﬁ’fiﬁc? WEF JEve P Tgﬁﬁfﬁ-"gl‘?"élﬁli gangliqnseeleni ¢ optic
neur dpatHyCudthalchyracseistio patiem of ot ereargmtiye GRhueomaRisfieh, Ak AbSarkiyal ude hi gh
bl ood 2&cphEess Lahet es therosclerosis. Arterific ischemc optic
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art er | e¥ JAUHOFBPT {sdminagpar ticul arly the tenporal artery (tenporal
arteritis). Loss of vision nmay. be rapid or develop gradually over 2 to 7
days and the damage may be to one or both eyes. In people with optic

neur op Ul fsed pryocelep prssauee is @ sienifxit misb ifactod far dawdloging anabmgefd ci ency, -
bot 20 eydfestEotmtAchY: RELESIEH be 250U 40‘@%%%% lle With non-arteritic

ischerriggarulg‘?ti C neuropathy exper: ence s pomt Areo Js ot SR tcaNAg ¢ ne.

Non- ar t % ischem c optic neuropathy is treated by controlling blood
pressure, diabetes and cholesterol levels. Arterific ischemc optic
neuropathy is treated with hi gh doses of corticosteroids to prevent |oss

famage,way @lse be cayred b3opoon blooDstriply ethe ivithlsoptie meeORiea] @d Wi t h
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meni ngi qrgelv philis, multiple sclerosis and intraocul ar inflamation
(uveitis). Eye novenent may be painful and vision may deteriorate with
r epeat (FB%?Ode[S' Di'agnosi s i nvol ves : ‘

nireated glaucoma leads to permanent damage of the optic nerve and resultant visual field
loss, which can progress to blindness.

30 RGCs are the nerve cells that transmit visual signals from the eye to the brain. Caspése—B and
- Caspase-‘g, two major enzymes in the apoptotic process,-are acﬁirated in the pfo‘ce’sé leading to

apoptosis of RGCs, Caspaée—3 cleaves amyloid precursor protein (APP) to produce neurotoxic



5 exam nation of the reactions of the pupils and determ ni ng whet her the
optic disk is swollen. Magnetic resonance inmaging (MRI) may show evi dence
of multiple sclerosis or, rarely, a tunor pressing on the optic nerve, in
whi ch case vision inproves once the tunor pressure is relieved. Mdst cases
of optic neuritis inprove over a fewynonths without treatnent. In sone
cases, - treatnent with intravenous corticosteroids nay be necessary. 10 A
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|l eft untreated, the 15 cataract may al so cause phaconor phi c gl aucons.
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Phacoenul sification, a small incision on the side of the cornea, is
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attice cornea %?"rophy (LCD). Lattice corneal
dystrophy is an inherlted primary, usually bilateral corneal anyl oi dosi s -
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congeni t al g@ mal i es e disorder, which'is caus e presence of an
extra CHENS ﬁ%veg%ucqn?%ﬁépﬁty@avq}mqmmn@pﬁme depOSI ts of the

pl aque-formi ng protein anyloi d-beta and devel opnent ef Al zheiner's di sease:
by m ddl e age. Furthernore, many people affected by DS suffer from
cataracts begi nning in childhood and many suffer from congenital glaucona.
Since the gene for anyloid precursor protein, which is cleaved to form
anyloid beta, is located on the |ong arm of chronosone 21 in humans,
overexpression of this gene may lead to increased |evels of 25 anyloid
precursor protein and anyl oid deposition in Down's syndrone.




There is no cure for glaucoma. Medications for the treatnent of glaucoma

i ncl ude agents that decrease production of the aqueous hunor in the eye,
such as beta bl ockers (Tinoptic, Betoptic), carbonic anhydrase inhibitors
(Trusopt, Azopt), and al pha agoni sts(Al phagan, 30 |opidine), and agents
that redirect drainage of the aqueous hunor through a different pathway at
t he back o,fgﬁLhe_eye, such _as prostagl andi-n (Xal atan). Laser surgeries
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there are no treatnents that rescue neuronal cell death that occurs during
t he couPierfirylol@cdiiaSe factelidQR 1B 1S I.nktive treatments for

ot heg O’ﬁ;’l ar di seases assocj at ekg with a &Fglpg ge%sgk}ngng?teﬁa’nh BF6nal .
degr adat TofauEs 64se Blogkses ofdhy drpinaggaystere bf b e, leatiitg © eheatubindideslan, optic
neur opaprassure afid dagnapeid ieldpfic nd@éelll ar anyl oi dosi s and lattice dystrophy. 20 -
Ayl oi d deposits typically contain three conponents. Amyloid protein '
fibrils, which account for about 90% of the anyloid naterial, conprise one
of seveExfbliativé flmicent (S BexOatibk)ql Siasteridddqs Sl ' LeqqaRapl e of
fol di nganit nto SO- C%‘H ed. "bet a-‘gl e)at ed" ghee?’?f F‘E{Sﬁg@%ﬁ%&%é’gg‘%t ein
conf i gurat TofEPRT a9 B.hs Brelesolbibn QYo dresyrpudasion of teditalp matdal Wecks ttheng | n t he
uni ue ddisignsys@pind pedet thesy«reshilte anyl oid protein. In addition, anyloid
deposits are closely associated 25 with the anyloid P (pentagonal)
_conmponent (AP), a.glycoprotein related to normal serum

Diagnosis of glaucoma may be made using various tests. Tonometry détermines the pressure in

the eye by measuring the tone or firmness of its surface. Several types of tonometers are

" available for this '_test, the most common bei'ng the applanation tonometer. Pachymetry

25  determines the thickness of the cornea which, in tum, measures intraocular PreESsure,
Gonioscopy allows examination of the filtering angle and drainage area of the eye. Gonioscopy

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 changés in the optic disc, or indentation (cupping) of this structure, which

< 30 | may be caused by increased ihtraocular 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 mapsrthe field of vision, subjéctively, which may detect signs of glaucomatous



anyloid P (SAP), and with sul phated gl ycosam nogl ycans (GAG, conpl ex

car bohydrates of connective tissue. One devel opnent towards the treatnent
of Al zheimer's disease and priori diseases has been the 30 design of

nol ecul es that bind the abnormal ft-sheet conformation of Aft and PrP,.
respectively, thereby preventing aggnegation of these nolecules. The
‘ft-sheet conformation of peptides is characterized in that hydrogen bonds

are f or n¥@nagnioghe engig ingnve. désmle raprebaitedey Bpstiicialiernd i isud FieldBisNGcsg d

strands. .o s o a-.stable thr edlmensmnal structure.
H bond acé)cée}%t&g?ogﬂogl?gg ro d&)‘?@ R BEEe b]ra%erf R SfREAFH Putdy deokingt e in.
nat ur al I%}ﬂtfdblekmﬁm tlji{-}omheletve fibptlnge taitwded in FlB@oME)NE a UB-RELDGNHIGH bei ng

roughl y dsQ0& t&g@%‘ agh _amno acid strand, the distances. between .
nei ghboring H'bo onor an SB6hd acceptors fal I W thin specific 5

ranges. [n-particular, the d| stance between the H bond donor (NH gr oup). .
and the d#bQ) ro thin one anino acid residue is from.
3.5 to 4(?1}8 A@l%l'ﬁlgggp ‘?Dw‘flﬁ‘}s (\F%‘epr?-fl?‘lﬂd’ﬁg caleinmnyaly whick@regleliup) of one
am no aé?HﬂesPléﬁCchEFensaimugm@ngénhdtyohhﬁemOiscﬁlNHug&tmepaﬁegﬁngttﬁ@m&%I gk nNg am no
aC|d I esipeluy Cécﬁ&'& Ned e nter s rand bonding is from2.6 to 2.9
A In ot hergyvtcgag{ege ]g ANces éﬁyg‘ﬁﬁvﬁr bﬁb""‘?@’tﬁ'ﬁﬁ@”d%hd@s and H-
10 bond damass femeye fiberfiayar @ﬂner (hnfctlydayauomﬂressidnaiﬂdadaé&l matgs Rethe

f ol ligwi. ﬂgvra@ggle a bon accept or (am no
acid 1) §.lpply|68 %9'}1.%-_‘,% :fgr cepff “%iigteﬁ)&’e Yesile gffer me@%é?ﬂ}d@onor 2
(anino . aEtI@ Hszaffeetecknemdyalg 'Ele}‘\occiiﬁmbst gandia bblhalesdimaesdodRe ohOefti Nd

13- sheemmg%gsg&lh%é AR f 4Ebond donors and H-bond acceptors that
i s conplementary to tﬁ[e orgﬂ %Wﬁer%n}a%ﬁ{?rs and H bond acceptors in the

am no acid strands of the p- sheet In WO 03/095429 and Rzepecki et -
al ., SyopfesbSodat 01§) Jd?s 8 nthetic | ecul es ‘are 20 descri bed
whi ¢ arg sali doF{aoS) Eaep';p&lcong Gt Smnase ¢ ﬂgg?)r"pﬁ? Iﬁewfh‘@l”é’ﬁy Dbreventl ng

th ell atgrepation r]ylocme tOﬁ ibiood radpply; entritional rdaﬁﬁmd:ieQSorVﬁEiﬁ SyYier v
R A D L O
demyehnatmg process such as rrultiple sc‘erosxs Bleckage of the blood supply, known ag
ischemic optic neuropathy, can lead to death or dysfunction.of optic nerve cells. Non-arteritic
- ischemic optic neuropathy usually occurs in middie-age people. Risk factors include high blood
20  pressure, diabetes and atherosclerosis. Arferitic ischemic optic peuropathy usually occurs in
-older people following inflammation of the arteries (arteritis), particularly the temporal artery
(temporal arteritis). Loss of wsmn may be rapid or develop gradually over 2 to 7 days and the
damage may be to one or both eyes. In people with optm neuropathy caused by exposure to a
toxin orto a numttonal deﬁc:ency, both eyes are usually aﬂ'ected |
25
About' 40% of people with non-arteritic ischemic optic neumpathy experience spontaneous
improvement over time. Non-arteritic ischemic | optic neuropathy is treated by controlling blood
pressure, diabetes and cholesterol levels. Arteritic ischemic optic neuropathy 1s treated with

high doses of corticosteroids to prevent loss of vision in the second eye.
30 |



H300(0C) / NH O "Trimer" Some of the nolecules described in WO 03/095429
are said to have an inhibiting effect on the 5 formation of aggregates of
Ap in two biophysical assays. According to Rzepecld et al, Synthesis
(2003) 12, 1815-1826 one of the nol ecul es described therein was able to
reduce the aggregation of a reconbingnt PrPc in solution. Physicochem cal
properties, however, were not:investigated in these studies. 10
Physi cochBifi neRtitispis @ﬁem@tfrde@ﬂpkralyi on skvere visbrelosqint due opjemﬁtepe?tat;g I&;aﬁLbEtS Bgcess

| rel evan
oo ) by SUE I BRPAFHELC e FREASY Sl SHRIRN J0ul0E uEeess

of CNS.drugs Have "been ajouhes
Am Soc. mﬂ%lgltlsmhlb% m;ﬂUple( 2B65s an)hntraQqulzB&ﬂfyamthﬁs@velﬁu)lﬂ;dendv&ﬁexpart ition

ffici ] t anol..( Lo P asically the -
¥ popht 1173 BOHHERDa s A0 BeBRE AN, 1ORR) oo BaRNS HatPeR v
03/ 0954 X3apingfionsf faeaprstidas Oétheaiuplls zﬁ;hdbﬂamsmng *BER3 Yhelipric 38 B-438&. have an

or: 1N { t cted to pass the
grgggogﬁg%ﬁebarJ%ﬁgﬁm%#%grt? ﬁhﬁﬁ e%%ﬁﬁgﬁﬁgkgaggﬁgﬁng d* 8P bel ow
- zero. PISSHRRAN 8o ARIS wATS injwhich pabed&sxon :mlbreveabmcehmﬁorrmhﬁe Rasrvar operti es
that maligest BRE Mnsuk hebie iBRrolObv R AR SR B a0y S S, 1O RO

del et eri.ous S|de effects rne
carcin o@'@?ﬂnéméfﬁ@ ity epiged Wwbﬂtmldmajatbﬁ Iecessary.
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A cataract is an opacity that develops in the crystalline lens of the eye or in its envelope,
Cataracts typically cause progressive vision loss and may cause blindness if left untreated. In

the Morgagnian Cataréct, the cataract cortex progressively liquefies toiform a mﬂky white fiuid

aﬁd niay cause severe inﬂammation if the lens capsule ruptures and leaks. If left untreated, the

153 cataract may also-cause phacomorphlc glaucoma. Cataracts may be congenital in nature or
7 caused by geneuc factors, advanced age, long-term uItravaet exposure, exposure to radlanon,

dlabetes eye injury or physical trauma.

Extra-capsular (ECCE) surgéry is the most effective treatiment to treat cataract, In the surgery,
20  the lens is removed, but the majority of the lens capsule is left intact. Phacoemulsification, a
‘small incision on the side of the' cornea, s typically used to break up the lens before extraction.

Ocular amyloidosis is a hereditary disorder associated with Type I Familial Amyloidotic
Polyneuropathy (FAP) and characterized by abnormal conjunctival vessels, keratoconjunctivitis
25 sicea, pupillary abnormalities and, in some cases, vitreous opacities and secondary glaucoma..
Type I FAP is assoclated with mutations in transthyretm (TTR), a tetrameric plasma protéin
{prealbumin) synthes1zed in the liver, the retinal pigment epithelium? 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-met3 03,
30 in which methionine replaces valine at position 30 in transthyretin. |



It was an object of the present invention to provide conpounds that can be

enployed in the treatnent of diseases or conditions associated with

anyloid or anyloid-like proteins, including 25 anyl oi dosis. The conpounds

shoul d be able to pass the blood-brain bather. Furthernore, they should be

pharmaceutical |y acceptable, in partjscular, they should not haveS

mut ageni ¢ or carci nogenic properties or be netabolically unstable. 17 A

furt her 'Blb]eéﬁtFAd’f s biAGAGI e bndDARISHHY ST ”Em&ecgmeéz isOPLi ons
for subjg n% § t ed b%l &’Iar %é%ases associated wth t ogi cal
abnor mal | t| e en ¥ rpdaterl g G?Y‘?Iﬁﬁlsxﬁhéiﬂﬁm@?bré}mpwmwéul arly

| assocratzeﬁiaOMetlbtuaemgdemwﬁhbelbaylé ot Gh BB LHRLD R, 1RPNYSI B Biet Bidb- © Changes

in the tg t(glse w%ual ’i?fﬁl such as, for exanpl e, neuronal -

degr adatl on %éal 4*pE Yofiimmeiricd cpmgal diserder chirgeterizediipl €, | n
di f f & erthe piesperest xmﬁlelbbbi‘trﬁmcenﬁ B afRe HHQ WiSWRle &%ratnﬁ)%alht%gé B9mt ©

corti cal u anteri or chanber an optic nerve | éadl ng—
to gl auco%ﬁré a?he&i &dg a%eéﬁngletcsnt@éﬁﬁq‘%tmﬁﬁ@nﬁt@n%éf%datmgl th¢ dirtleposi ti on;

t he vi t sewod decaded iofi ife C'huﬁiﬁgl b PropdBVDiosiOSFOSsionl. Most %E@Qqﬁ@% Bgndp Pr : rr?r)é
e age-relate

retinal ul ar 10 degeneration, for eXanp

macul ar txg}?sgeneryaz{olyem g{%&rig%\' Yee Rt trsoctaied aithgyvonie poyleidesis Weraigls en, optic .

neur opasyirare) aopisi chame@ttizid ib$ theafieschdtofGRICD %&QQEQ i?lgth& gm‘bﬁsl tcértrﬁl

dyStlr()OpQé(meaT%ﬁ ﬁmﬁ?e\ﬂm mvenh&rs haVﬁ sSur pr.i si 8 foun ese

obj ects can be achieved By Y RECLSHGL trs intifer HeDgmmedHatfostoniddib-asq | |) as

descri be@phemﬂllndfmmmAdgahdjpﬁ?h& oﬂtﬁi@i; &&ﬁﬁ &ds thd)\e@Rhd ﬁﬁ}nrlﬁﬂbﬁ& gs to a

conpoun f.ar a (.1 In a rther aspect, the present

i nvent i gjrxll&ﬁse at g)r?% r&%ﬁa éﬁé ithe aqcc‘E'B'rﬁS‘B%PffW%Pl‘émfrﬁssﬂﬁgS@nmnpound of

gener al aﬁddhmn(ef@fnbh&s oﬁmﬂdiiélbetaéﬁﬂﬁé stfdna @ BEN AR ALyt DS W hOm el ates
to the WSErr ;ﬁgm gung 9% %dﬁ formula (11) for the preparation of a

- medi canent for t FE50T AR RGERE o rcows drasionn dheaerswtsnes ad wi t h

~ anyldi dW@FeSaM@#mbmﬂdoqnnmmmmHaﬁmae@aﬂmdl ng anyl oi dosis. 25 Al so disclosed

herein is a nethod of treating diseases or conditions associated with o

anmyl oid or anyloid-like proteins, conprising adnmnistering to a subject in
need of DewihSindwae (RSt or aisonfy ¢ ¢t iy enostnD koD @énefic GRS W 2R incaERG! Al

for mul aof(gb[),)t 1:70 t o her. ect .of 't resent invention relates to
the use of a comﬁnbéaﬂf L%gﬁeo%% BGFRE éi“'gdpa'("i“)s Payeni @nppadisarBei on of a

medi car@%ﬁ’!’def,o‘f'hl‘ékr Baaing bprthapleguitatd agetthechedrfRehs 20fis Qeubiatd digeases
ass@ei %&ﬁh%t&p% nornalities/c es in the tissues of the
visual system 18 Also d?’%@?eg@gamﬁe?rgtelﬁ ag’ygq‘:}%f"‘hﬁﬂfi dfevelommept R§ or
al 1 evi a%iﬂﬁgﬂﬁfﬁéllsew fl’ecmédlofag@dimwnndnesma@eﬁeoﬁﬁmaai B DY dulferPBSR0! Ogi cal

abnor n&h@%@gém%} t he vis em conpri sing
admini stering to s%ﬁ%@?gﬁ%&n egﬁg éz’mcoﬁ' W@&f %Ce&?@é? fofe anount

of " a cOmy @gwglp.awhnﬂms migdvad (d form Bmyloid beta, is located on the long arm of
chromosomé 21 in humans, overexpression of this gene may lead to increased levels of

25 amyloid precursor protein and amyloid deposition in Down's syndrome.

There i_s no cure for glaﬁcoma. 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,
30 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 ¢ye more efficiently. According to the °



The ocul ar di seases associ ated wt h pat hol ogi cal abnormalities/changes in
the tissues of the visual systemare particularly associated with

anyl oi d- betd-r el at ed pat hol ogi cal- abnormalities/changes in the tissues of

the visual system such as, for exanple, neuronal degradation. Said

~pat hol ogi cal abnormalities may occuris for exanple, in different tissues of
the 10 eye, such as the visual cortex leading to cortical visual deficits;
~ the ant eliaypomafantsiationn neirly Be% ofpatientnespoed welhetiongh fotheretd @R dekai§r | €NS

| eadi ng bR ARGt QU ' - | oi d deposition; the vitreous |eading
to ocular anyl oi dosgg"; ﬁ?ﬁ%egg%%ﬁ% “é"éea?e%a%@b%\&’ﬁ FEryialfiof 4l naegEner at i on
and naculEhin Geesaesrafien lasar sukgery, eccandpigao dgNatietab Epdnsmes sic8OaRRRAt | On;
the optig REsMRq HEad; t o 0pti.G nerve drusen, optic nenropathy and optic
neuritis; .ﬂgﬁd “the cor“!r%g%in %éialg’jlﬁﬁlgla‘ctef) ?L%P%ﬂti IR SOYGErS Y R yedveipg Brefsyret her
aspect t Wéhin g ey Dontypesiztrsryt vtrabeculectorttyeeré:sidd @ ofting 1PE RARGEML Lyed

composi tarh o QA AbY M AORRONID REF L LNG Lo e present Liwent [ on and

0
optionally at | east one further bIroro ,
phar nac e@iarasts Mitinaive epara bécordirrto therGlanch Foundslion UE fHe t20bcABHRY 8

exci pi endddis : e, [ glcal Ly actiye substance can be a known
conmpound ugg%?in%%ggﬁg m%?‘gjg%lg{gﬁﬁ% %’fi‘fl%éla Lagg foeqintoo g v beimeemmthsr e caused

by or as®te: aadeidis wd Heawy bbi thsaror dmyding teatrhdne todde@h® fkSud i thd! el Bat

anyl @ dogikss a@eddt RBo0 & Hi d disorders .associ.ated with anyloid or
anyl oi d- | i k“ea‘%r otein Sggg&ggﬁﬁ E%"BZ% %P&“&gﬁ“ﬁl%\}aﬁ‘ifewﬂm Oyt Stlopsat’ s |
di sease mpmgveryight.fVisiemmuy dotuellolyi voedel fyllcmdtg suesubst ance or conpound nay
exert its biological effect by the same or-a sinilar mechanismas the
conpound according to the invention-or by an unrel ated mechani smof action
- or by -aA%areaip mecilaydegeneraibm(AdD ) in d hajor crusediatinthe ARABANC fIREi@E owret | ON.

A et hodgbs. Galnb &t gl ﬂ?@ér% L agnqsi.s of .an_ anyl oi d- assqci at ed

di sease or condif@on in a_S(S)fhg“';!rJretﬁan_ag? rae%%t]fl_ ulprsdegpaeptigy sstaded whi ch
congri s&¥re a0 Feamgith ahresamplewoml cell dpdcithi aotre dyrifatht colrsdsiye ar €a .

suspect efdedkd) TR Bk 1 LR into contact wi.th a conpound
accor di ng. to the pr ggg%@?@gb}gﬂﬁ%ﬁ&%&%g&( %glera(fcflpgfmgﬁ%as?sh@s‘l’fﬁffﬂoﬁwﬂ to bind

to the Pidibgtaprlgekayrongldezrddation tshvhgpstcheicd ol uleficifs paptiel néroc tleenpr ot ei n;

and (d) opRinbabsklyYorkie hEBhiatloe R or .absence of conpound bi ndi ng
wi th the anyl giiﬁd prpglt ein with taﬁg ﬁ@é‘ggﬁdggt%%erc{ygtﬁoé’éﬁce of anyloid protein
i'n the sanple or specific body 5part or area. Another enbodi nent of the

pr egent AnpMRNdchbits bypicRlly BLROLRE SR GEM N L he. ext.ent qf anyl oi dogenic
pl aque purden 4’# abﬁ ssue and/ or cgﬂ%pd&;i %I d&?l(n)oﬁfp"% ?@lﬂ?igw%“‘(haaf’ng"b‘flbvi ding a
sanpl e 1B BPUE & £ itireaneyiold materipls sereprisn @ho e fvwetyl differénd tyreclef pionitest i gat i on;

10 (D) Tiesd piogidshee Sauble rf Skink o PoSIRAC Dely Y Gl REALE] it D 8
conpound according. to the present invention; "(c) determ nrn amount 0
d to the presént invent (& *rity " t of
conp OUDHO%IBUW R ewla%pﬁﬂatsm gites dprd Congo red resulting _in the unique
* staining propettics of the amyloid protein. In addition, amyloid deposits are closely associated
25 with the amyloid P (pentagonal) component (AP), a glycoprotein related to normal serum

amyloid P (SAP), and with sulphated glycosaminoglycans (GAG), complex carbohydrates of

connective tissue,

One development towards the treatment of Alzheimer’s disease and prion diseases has been the
30 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 péptides is
characterized in that hydrogen bonds are formed in a regular patiern between neighboring



(d) calculating the plaque burden in the tissue and/or body fluid. 15 A
further aspect relates to a nethod of collecting data for determ ning a
predi sposition to an anyl oi d-associ ated di sease or condition in a patient
conprising detecting the specific binding of a conpound according to the
present invention to an anyloid protgin in a sanple or in situ which
conprises the-steps of: (a) bringing the sanple or a specific body part
or body amiza agidspacis.cThit arangitieat Radd¥8 AIOiK: fofid1 ] entact with-
a corrpoug%ﬁpqgrg; =‘B ng ' %&{12% present_ inventi on,e A fngkﬁéégﬁrhp%&dgoﬁgﬁ%dgl fically
bi nds to"tHe aﬁ(;ll of “Pé i°pRd dogyrs NH gpguphpliemete dongswealhycbetioriig prshebo t he
anyl oi d psptiiesiwithtile stdddsid Be KRARBERG LRI ' : . det.ecting the
- formati oae%;sta;lhe con%g%ngg pr ot ei E@coﬁi%?g%eg{é%@%ﬁatdﬁ%%%Plaﬁ}gﬁtf?ﬂg’el ating
the presencaBrs JBEEmsiEhporing H-bensrioner apd Bt koind acropipisdl] withih spdeeticpr esence

or ab%enwegesfngmyticolbg ty @H@ich beivebi Bie S cific b rt, or area;
and (e) &Qét' orth:by cog%é%ng t he ea_mgﬁ?%fgfﬁér @@ﬁ%@gﬁl g%ﬁ%’%&?ﬁo@oml ex to
a nor mal = ¢ont ol - VATHHL W18l et amipg, a4ié residyp dt fromf 3.5 e 4/9r STt disaneent i on i s

a et hocbedfeen del FBbindngeept EC+P EotNrAl ko Bhia iR, Lesidyal, disease in a
i i bod “CBfS8& t i on,

pati ent owing treatnment with an antibody or a vaccine
wher ei n @Eﬂeér?r?t) ﬁgglecfg Es@gmo agig residue ipartigigiting in tkeaimiet-strand bandipeiei f i ¢ body
part or fyouy.6ar 28 As &S phetvastdd, theCiinddsbeRe A NY LR otein into contact
wi t hy @ %Qﬂ)a%'n accor di %gl,to the pr esent ane%@%lgnﬁ?ﬁ\%k?c ongg%%glgd
specifically Bl nds o PREUOAGdStendsiterpae between thefoljoveind rewgeng t he conpound
- to bind to the anyloid protein to forma conpound/protein Sconpl ex; (c)
~detecting the. tion of the conpound/protein conplex; (d) optionally

correl ating ﬁIél%{oJrgg%réﬂﬁ'ﬂo ?ﬁ“s gb‘s%’ﬁﬁféi sFepiop eminpsisiin @ Adrtot ik conmpl ex with
t he' pr esencél-bendabepnc@miro aaia} 0HMboRA 84t B (dfind 261 ﬁ@%tSerA speci fic body
part or body area; and 10 (e) optionally conparing’'the anourit of the -
conmpound/ protein conplex to a nornmal control value. A nethod of collecting
dat d5f okigprde tiatire dgighabp G fLeBaS Ry hvelRld &P Lr RS t 1 eat with an
ant i .bOchcSHtorE‘th‘é?‘FCi ne.co osition i s&al o) __desc%f%%%ofl%rﬁa%o pPiSes: 15
(a) bringing a sAFPTRBFay &)teiorder ohBbyndydenorsomd Fbbiynd ace@atosstiapiect ed t o
- cont ai namgino aid/dt@hdd optheBah&eti Nt 0 contact with a conpound according to the
present invention, which conpound specifically binds to the anyloid
prot.ein; o .

In WO 03/095429 and Rzepecki et al.,‘ Synthesis (2003) 12, 1815-1826 synthetic molecules are

.20 described which are said to bind the B-confomlationlof AP or PrP, thereby preventing their

- aggregation. To this end, certain molecules were synthesized containing two or more amino
pyrazole mqieties linked by carbonyt g;ou@cohtaining linkers, e.g. “AmpOx” and “Trimer”.
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(b) allow ng the conmpound to bind to the anyloid protein to forma
conpound/ protein conplex; 20 (c) detecting the formation of the

conmpound/ protei n conplex; (d) optionally correlating the presence or
absence of the conpound/ protein conplex with the presence or absence of
anyloid protein in the sanple or spegjfic body part or body area; and

(e) optionally conmparing the ampunt of the conmpound/protein conplex to a
normal control 25value. A further aspect of the pr egent invention is a
test kit for detection and diagnosis of an anyl oi d- adsoci ated di sease or
condi tion conpri si ng,@ pound according to thegpresent invention. -30 .21
In a first enbodlnent the p t inventionHel ajes No a conpound of the
general formula (I1) 5 =i ; f5NA single bond or a
doubl e bond. It is evident /écqron f tHe two = should lead to
a conpound having sufficient stabikfty ‘{omN phd@naceutrcal applications. _
Therefore, in a first preferred al ternagi ve one = is a double bond and the
other nn=is a single bond or in a second preferred alternative both = are
a single bond. It will 10 be underdewed that the first preferred
alternative, wherein one =- is a double bond and the other =- is a single
bond, |Q§I e% ng?ﬂ nts, wherein the two = are part of an aromatic
system Pors LeFOGFUS ei‘E‘bEé’é‘thloﬁWﬁ“zkaiesSmd teleye adiehibltivg GfecBordhk Y| ene

whi cl¥ i orapatioro6RL St "o e .al 0
Pr ef er Iag,‘ e d,% Jb;élgrkrg\ker S?‘A{ﬁgh—egmbu ﬁﬂ%—lag(ﬁg%% T %&fé@?‘:ﬁpﬁa‘th Bis
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ring, wagdraiation@ atrb@mbRERTerYE biG tionally substituted by one
or nore, refm{il gj%/e] one or two, bs%%%?@?ﬁ%%??%&?c&? ¥‘f’?’%vﬁﬁ’@F‘2‘E1‘§F kyl, Cl4
al koxy, Hong LRGP MeFal kyl amino, C3-7 cycl oal kyl amino, and 5- or

6- member ed saturated het erocycl yl , or two substituents may be joined to
fornya Egynﬁ unsaturated or aromatic 5- to 7-nenbered ring which is
fused wi PRt Sm‘r‘f@t%?ﬁﬁ’lﬂ?& PI% & keygols, in dbripanktestion of thedbldvaltbedio Byttibr By I i ng B

may connmqmerapetﬂiddlﬂabteﬂ feRvan Qo WRY bidcess of CNS drugs have been reviewed (H
‘Pajouhesh and G. R. Lenz, NeuroRx®: J. Am. Soc. Exp. Neurother. (2005) Vol. 2, 541). These
include the partition coefficient between water and n-octanocl (LogP) i.e. basically the

lipophilicity of the compound. Some of the compounds described in WO 03/095429 and
15  Rzepecki et al. Synthesxs (2003) 12, 1815-1826 have an unfavorable calculated LogP and are,

~ therefore, not expected to pass the blood-brain barrier. In particular, “AmpOx” has a calculated
LogP below zero. ' '

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

- mutagenic, carcinogenic and metabolically unstable.

It Was an object of the present invention to providecompoﬁnds that can be empioyed in the
‘treatment of diseases or conditions associated with amyloid or amyloid-like proteins, mcludmg

25  amyloidosis. The compounds should be able to pass the blood-brain bamer Furthermore, they
- should be pharmaceutically acceptable, in particular, they should not have mutagenic or

carcinogenic properties or be metabolically unstable.



25 V and Wone or nore, preferably one or two, heteroatons, selected from
N, NR, S and 0, wherein Ris selected fromH and Cl 4 alkyl. The 5- or .

6- menber ed sat urated heterocyclyl group contains carbon atons and 1 or
nore, preferably 1 or 2, heteroatons selected fromN, NH, 0 and S. The
nitrogen and sul fur. atons 30 may opt¥onally be oxidized. The 5- or

6- menbered saturated heterocyclyl group may be 22 attached to its pendant
group at any heteroatom or carbon atom Exanples of the 5- or 6- nenbered
sat ur at - ﬁﬁﬁg . o
pyrrolig?%eﬁ%%%gﬁgfgﬁkﬁgﬁﬂg%ﬁbE%&g%%ﬁ?ﬁ%%. B?@Pg#é%?%@gﬁgc eﬁg%erocyclic
ring B iP¥ denaedicanste gispsiatek with tnadiologionh abprringlitieh/thangss b tthet Gesesd dfrtbkol i ne,

opt i onal [ 40N ' dR¥LI A nyl ene,
opt 1 onal [ SRS e DUAAALY WAR SRRk bRl BlHRL I SRS "Y1 €0

2- pi Per ickryass| i the tisnet plothe visyel systest, ispatasdfor examaleoheptonpledegradatiopt $ahal | y

B e o R o e TP

sr< 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 -degeneraﬁon and macular
10 degeneration, for example agé-related macular degeheraiion; the optic nerve leading to optic

nerve drusen, optic neuropathy and optic hem‘itis; and the cornea leading to lattice dystrophy.

The preseﬁt'inventnrs havé; surprisingly found that these objects can be acﬁiéved by the
compounds of the general formula (II) as described hereinafter. : l

15
‘ Accordingly, the present invention relates to a compound of general formula (IT).
In a further aspect, the present invention relates to a pharmaceutical composition comprising a
compound of general formula (1), '
20 |

Yet another aspect of the present invention relates to the use of a compound of general formula
(ID) for the prepardﬁon of a medicamient for the treatment of diseases or conditions associated

with amylbid or amyloid-like proteins, including amyloidosts.

25 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
30 (D for the preparation of a medicament for treating or alleviating the effects of ocular diseases

_associated with patholdgical abnofmalities/changes in the tissues of the visual system.



hese groups need not be incorporated in the indicated direction but can
;Igo bg ingorporated In the opposite direction. E.g., R is selected from
-EC - hal ogen, --Cl14 al kYl,-NHC14 alkyl, -Cr-4 alkylene-N1-12, - 5 Cl.4

al kyl ene-NH C14 al kyl, -ny!, -aryl-R3, -Cl4 allcylene-aryl, -Cl. 4

al kyl ene-aryl -R3, -heteroaryl, -hetergaryl-R3, -NH Cl4 aIIcerne aryl,
-NH-C14 al kyl ene-aryl-R3, -OH and 0 CIA alkyl. R is preferably -H,
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i nde end&B{ unit V is.independently optional and, if
presgnt |sb¥ﬁg%p%ﬁ§% ?Tﬁggfk+bond donor. Each unit V is preferably NH

Aryl is preferably a 5- to:7-nenbered aryl‘such as phenyl Heteroaryl is

h r oar Lp er.abl 5- nenber ed
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‘the CO”%hmgﬁhtﬁglcﬁanges 19 [ uls 59 B3N Gart sr}gtelgl,ogunylasa, é)g' :!c' ple, neuronal

degradation. Said pathological abnormalities may occur, for example, in different tissues of the

10 eye, such as the visual cortex leading to cortical visual deficits; the anterior cﬁamber and the
optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition;
the vitreous leading to oéula: 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 leadmg to

15  lattice dystrophy.

In é further aspe.ct the invention relates to a mixture (such as a phannaceuﬁcéi composition) -
coniprising a compound according to the present invention and optionally at least one further
biologically active compound and/or -a pharmaceutically acceptable carrier and/or a diluent
20  and/or an excipient. The further biologically active substance can be a known compound used
in the medication of dlseases and disorders which are caused by or associated with amyloid or
amyloid-like proteins including amyloidosis, a group of diseases and disorders associated with

amyloid or amyloid-like protein such as the ASB protein involved in Alzheimer’s disease.

25  The farther biologically active substance or compound may exert its biélogical 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
30 sample or a patient is also disclosed which comprises:
(a) bringing a sample or a specific body part ot bddy area suspected to contain an amyloid

protein into contact with a compound according to the present invention;



(HD i ndependently represents a single bond or a double bond. It is evident
that the selection 10 of the two should I ead to a conpound havi ng
sufficient stability for pharmaceutical applications. Therefore, in a
first preferred alternative one--- is a double bond and the other === is a
single bond or in a second preferredalternative both = are a single bond.
It will be understood that the first preferred alternative, wherein one =-
i s a dof® etliswing herfampennd i bied to the amylad PG e bond, i ncl udes embodi nent s,

~Wwher ei n(g)hed&ée@ngqh@goglpgﬁ{dtbog{dtaaw Rid: @Rt i ¢ system p is 2 or 3. Each
i nker K is independently Cl1.3 al C)él ene which is optionally substituted
by one &P niptienally cerrdating ity prgrBteY . Abmpes oy (EIPGU de%ﬁﬂ g Vitk e ayloid - cH2-  or

- CH2CH2- . E36dBinBvilnSthd Fﬂ%ﬂmsén& & ariyloM preiERIR G Qeﬁgﬁe@%%a,c ring,
‘wherein the heterocyclic ring Bis optionally substi Fute by one or nore,

pref ér abl y MBS #F2t wo, substituents selected from Cl4 al kyl, Cl4 al koxy, =
nono and di Cl4 al kyl am no, C3-7 cycloallcyl am no, and 5- or 6-nenbered

25 saturated heteroc or two substituents may be joined to forma

clyl, wo subs
sat ur at é&?th‘fin%'é{"dﬁmﬂéaf the ppsHainvatioe it 3 mrethadnpleddemininggthoyixient PS5 f used

wi th themhshe e_ﬁi‘é)Sﬁhﬁeooufdeﬂﬂlﬁiss&rbgdmo@wuiﬁﬁﬁnﬁﬁln%f ocyclic ring B may
contain in addition to the units_ V and one or. nore, preferably one or ,
two, hefér guevidies 2 SeplectrsgeratfrRhe e agdionbpdy fuidedesinyesientionsel ect ed from

H and Cid abdaMg the sadfplofor i lprelerd® BDEE/RAI Srdtett LA APOEHIOLYRAING toFhOUP
cont ai ns carbon_ atons and or nore, preferably 1-or 2, heteroatons
sel ect ed f BWFNIMVRIEOMY) and S. The nitrogen and sul fur atons may optionally

be oxi dicF e dietedtfifin® the@Mmofitt BEFRAPLRM boAldUb HeRhylRRIREOEYHIY! group may be 5
attached to jts. pendant égup at any heteroatomor carbon atom Exanples

" of the & &?‘@WP@M@H‘?% gk e dssupandlr Seddiwd- group-incl ude, but are not
limted to, pyrrolidinyl, piperidinyl and-nmmpholinyl. Preferably, each

hetefocyclic ring B is independently selected fraom.optionally substituted
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(a) bringing the sample or a specific body part or body area suspected to contain the amyloid 7
20 _ protem info contact with a compound according to the present invention, whiéh
| compound specifically binds to the amyi'oid protein;
(b) allowing the compound to bind ‘to the amyloid protein to form a comﬁound/protein
complex;. .
{c) detecting the formation of the compound/protein complex;
25 (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 pért or area; and
{e) optionally comparing the amount of the compound/protein complex to a normal control

value.

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

composition, wherein the method comprises:



Rl is selected fromH, Cl4 al kyl, NH2, NH Cl44 al kyl, Cl-4 al kyl ene- NH2,
Cl 4 alkylene-NHC 4 al kyl, OH and 0-Cl14 alkyl. R is preferably H CH3,
NH-CH3 or CH2-NH-CH3. 20 R2 is H, or a group of the fonnula wherein B, V,
Wand K are as defined above and q is O or 1. Preferably, R2 is H 26
Each unit Wis independently a H boAd acceptor. Preferably, each unit Wis
i ndependent]y N or 5 Each unit V. is independently optional and, i

present () sOTIEHE FTRIBIACT 411209 I9GhRR R POTY, 2remippegist {0 sprfain @rw&i%{ﬂ y NH
Preferred cooRRURES cafiRt SHIATEI éoaRPuridNadchi@ing Ob! BYW R etiaRv@tionawhidd 01 HN-- N
Aall Ao éolx\lnlgmll\lnd specifically binds to the arﬁyloid protein; |
(b) allowing the compound to bind to the amyloid protein to form a compound/protein
5 cbmplex; ' - ' o
{¢) detecting the fonnaﬁoh 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 sémple or specific body part or body area;
and.
10 (e) | optionally cbmparing the amount of the compouﬁd/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 is gléo described which compzises.f '

15 (&) bringiﬁg a sample or a specific body part or body arez suspected to contain an amyloid
protein into contact with a compoimd accqrding to the present invention, which
E compound specifically binds to the amyloid protein;
{b) allo\xdng the compound to bind to the amyloid protein to form a compound/protéin
complex; 7 '
20 (0 detecting the formation of the compound/protein complex;

- (d) optionally correlating the‘presence or absence of the compound/protein complex with ﬂle
presence or absence of amyloid pi'otein in the ‘Sainble or 'épeciﬁc body pért or body area;
and

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

25 value.

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

 associated disease or condition comprising 2 compound according to the present invention.. ‘

30
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" In a first embodiment the present invention relates to a compdund of the general formula ()

;i independently represents a single bond or a double bond. It is evident that the selection
of the two === should lead to a compound having sufficient stability for pharmaceutical
applications. Therefore, in a first preferred alfemative‘one —— is a double bond and the other
=== isa single bond or in a second preferréd alternative both = are a single bond. It will
be understood that the first preferred alternative, wherein one = is a double bond and the
other === is a single bond, includes embodiments, wherein the two === are part of an

aromatic system.
pisl,2or3.

Each linker K is independently C,.z alkylene which is optionally substituted by one or more
Ci alkyl groups. Preferably, each linker K is ~CHy—, ~CHaCHy— or ~CH;CH;CH;—.

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, preferably one or two,

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 riné 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,
wherem Ris selected from H and CM 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
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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, pyrrohdmyl plpendmyl
and morpholmyl

5 ° Preferably, each heterocychc ring B is mdependenﬂy selected -from optionally substituted; -
indoline, opt:onally substxtuted pyrazolylene, optxonally substituted pyndmyleue optionally
substituted 2-pyndmonylene optionally substituted 2-piperidonyiene, optionally substituted
thlazolyiene and optionally substituted isothiazolylene. More preferably, each heterocyclic ring
B is independently selec;ted_ from the following groups:

10 '

These groups need not be mcorporated in the malcatcd direction but can also be incorporated in
the opp051te direction. E.g.,
15
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can-also be incorporated as . Preferably, - '

however, they are incorporated in the given direction.

R is selected from —H; ~halogen, ~Cy.4 alkyl, -NH, -NH-Ci4 alkyl, ~C1 alkylene-NH;, —

5 Cia alkylene-NH-Cy4 alkyl, —aryl, —aryl-R®, ~Cy.s alkylene-aryl, -Cy.4 alkylene—aryl-R?,

" heteroaryl, —heteroaryl R, “NH~Ci.4 alkylenc—aryl, -NH-Cy.4 alkylene-ary}-R®, ~OH and-
_O-Cy4alkyl. R is preferably H, —CH3, —N'h—CH ah(yi or —an—N-H—\.,Hg

R’ ié Cy.4 alky, halogen, OH or O-Ci.4 alkyl.

10 f
R?is-H; —aryl, ~C;.4 alkyl or a group of the formula
N}E‘ ‘ K}—- —R'
H
¢
q i
wherein B, V, W and K are as defined above, g is GorlandrisOorl.
s o . , .
‘ Pfeféré.bly, R%isHor aryl.-
Each unit W is independently a H-bond acceptor. Preferably, each unit W is independently N or
20 . .
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 phienyl.
25 s -

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

which includes at least one heteroatom selected from Q, S or N. Examples are
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"Haldgéh is preferably F or CL

In one embodiment the compound;s of the formula () have the formula §i)

—= mdependently represents a smgle bond or ‘a double bond. It is evident that the selection-
of the two —— should lead to a compound having sufficient stability for pha:maceuucal .
applications. Therefore, in a first preferred alternf_mvc one = isa double bond and the other
~Z= jsasingle bond orin a second preferred-valternative both- === are a single bond. It will
be understood that the first preferred alternative, wherein one = is a double bond and the ,
other — is a single bond, includes émbodiments, wherein the two = are part of an

aromatic system.

4p 15 2 or 3.

Each linker K is independently C; 3 alkylene which is optionally_substituted by one or more
C1.4 alkyl groups. Preferably, each linker K is —CHo— or —CH,CHy—.

Each B is independently a 5- or 6-membered heterocyelic ring, wherein the heterocyclic ring B
is optionally substituted by one or more, preferably one or two, substituents selected from Cl_; :
alkyl, Ci4 alkdxy-, mono and di Ciq alkyl a'min_c; Cs.7 cycloalkyl amine, and 5- or G~membered .
saturated heterocyclyl, or two substituents “'r"n.ay be. joined to form a saturated, unsaturated or
aromatic 5- to 7-membered ting 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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. mejarsr .&mémbé_red' saturated heterot:yé_:lyl groﬁp contains carbon atoms and 1 or more,

preferably 1 or 2, hétefoatqms selected from N, NH, O and S. The nitrogen and sulfur atoms

xmay 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 gromgrinclude, but are not limited to, pyrrolidinyl, piperidinyl

~and mérpholinyl. .

Preferabiy, each heterocyclic rmg B 1s mdependently selected from optlonally substituted g

7 pyrazolylene optxonally substituted - pyndmyiene optnonally substltuted 2-pyndmony1ene

optwnally substituted 2-p1pendonylene optionally substituted thiazolylene and .optionally
substituted 1soﬂua.zolylene More preferably, each heterocyclic ring B is mdependenﬂy selected

from the followmg groups:

W%CRH,%W

S—

Rl is selected ﬁ'om H, C;.4 a]kyl, NHz, NH-—Cl..; alkyl, Cl_4 alkylene—-NHz, C;_4 aIkyleﬁe-—NHﬂ
Ci4 alkyl, OH and O=C) 4 alkyl. R' is preferably H, CH3, NH-CH; or CH-NH-CHj.

ﬂ—}

‘R?isH,ora group of the formula. -

wherein B, V W and K are as deﬁned above and qisQorl.

Preferably, RZis H.
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Each unit W is iﬁdependenﬂy a H-bond acceptor. Preferably, each unit W is independently N or
c=0. o | R

Each unii V is indéﬁendent}:y optional and, if present, is independently a H-bond donor. Each
unit V is prefetably NH. ‘

Preferred compounds are summarized in the following table.
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In the compounds of the inresent invention H-bond donors an_& H-bond acceptors are preferably
arranged in a péﬁem which is esseritially complementary to the pattern of H-bond donors and
H-bond acceptors present in the amino acid ‘strands of B-sheet structures as set out in the
introductory part. In particﬁlar, the distances between neighboring H-bond donors and H-bond
acceptors in the compounds of the present invention are preft_a_rably within the range of 2.6 to

29A0r3.5104.0 A.

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

C6mpound§. Alternatively, -moleéula;‘ modeling computer programs, such as MacroModel 7.2,

“can be used for the distance determination.

The cbmpounds of the present invention do not only feature a H-bond dprior/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 _ne'urotherapéuﬁt:s. [n

particular, their lipophilicity is in a range which should enhance their.penetrati.on of the blood: "~
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brain barrier. Preferably, the calculated partmon coefficiant (ImlogP) between ‘water and n-
octanoI of the compounds of the present invention is in the range of from 0 and 4, more -

preferably from 1 to 3.

5  milogP values can be calculated according to the software available on the world wide web
(http://www.molinspiration.com), provided by P. Ertl of Novartis Pharma AG. A copy of the
software is also available from the applicant. ' : '

 In addition to lipophilicity, the polar surface arca (PSA) of a molecule is an important factor for
10 the deferminaﬁon of the suitability of a compound ééra neurotherapeutic (H Pajouhesh et ai.,
NeuroRx®: J. Am. Soc. Exp. Neurother. (2005) Vol. 2, 541).Fhe PSA is defined as the surface
area (A% occupied by ﬁitrogen and oXygen atoms and the polar hydrogens attached to thém It
is strongly reflective of hydrogen bonding capacity and polarlty While PSA takes mto account
the three-dimensional structure of a molecule, topoioglcal PSA (TPSA) is based on- the
15 corresponding two-dimensional structure. PSA and TPSA provide similar results, with TPSA
enabling a significantly larger throughput _' d'_l,le'. to its computétionally less intensive two-
dimensiona} represenfaﬁon. The compounds of the present invention generally have a TPSA
~ which facilitates penetration of the bloodvbrain barrier. Preferably, the TPSA of the compounds
of the present invention is equal to or below 90 A%, -
20 | | |
 TPSA values can be caleulated according to the software available on the world wide web
(http:/www.molinspiration.com), provided by P. Ertl of Novartis Phatma AG. A copy of the
software is élso available from the applicant. ' |

25 The compoundsr of the general forraula (II) can be built stepwise via formation of peptide bonds
and subsequenf reduction with borane dimethylsulfide complex to yield the secondary amines.

While it is péssible 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
30 - pharmaceutical practice. Thus the-invention also provides a pharmaceuﬁcal composition which

comprises a therapeutlcally effectwe amount of a compound of formula (II) in admncture with a

pharmaceutlcally acceptable excxplent
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Pharmaceutically acceptable excipients are well known in the pharmaceutical art, and are

* described, for example, in Remington's Phanﬁaceutical Sciences, 15" Ed., Mack Publishing
-Co., New Jersey (1991). The pharmaceut:cal exmplent can be selected with regard-1o-the
intended route of administration and standard pharmaceutical practice. The exmplent must be

acceptable in the sense of being not deleterious to the recipient thereof.

Phannaceuti'caﬂy useful ex'cipients that may be used in the formulation of the phafnﬁéceutiéal
composition of the present invention may comprise, for example, cﬁﬁers; vehicles, diluents,
solvents such as monohydric alcohols such as ethanol, isopropa_.nol and polyhydric aleohols
such as glycblsr and édible oils such as soybean oil, coconut oil, olive oil, safflower oil
cottonseed oﬂ, oily esters such as ethyl oleate, 'i'sbpfopyl mjristate, binders, adjuvants,
solubilizers, thickening ag_énts, stabilizers, disintegrants, glidants, lubricating agents, bufiering
agents, emulsiﬁers, wetting agents, suspending agénts sweetening agean colorants, flavors,
coatmg agents, preservatives, antlox1dants processing agents, drug delivery modifiers and
enhancers such as calcium phosphate magnesium state, taic monosaccharides, disaccharides,

starch, gelatme cellu}ose methylcel!ulos sodinm carboxymethyl celinlose, dexirose,

_ hydroxypropyl—B cyclodextrin, polyvmylpyrrohdone low meltmg waxes, and ion exchange

‘resins.

The routes for administration (dehvery) of the compounds of the invention mclude but are not
limited to, one or more of: oral (e. g. as a tablet, capsule, or as an mgestlb]e solutmn) topical,
mucosal (e. g. as a nasal spray or aerosol for mhalatmn), nasal, parenteral (. g. by an injectable
form), éas&ointestihal, inu'aspinal, intraperitoneal, intramuscular, intravenous, inﬁ'auterine,
intraocular, intradermal, intracranial, intrairacheal, intravag_inal, intracerebroventricular,
intracerebrﬁl, subcutaneous, ophthalmic (including intravitreal or intracameral), transdermal,
rectal, buccal, epidural and sublingual.

For example, the compounds can be administered orally in the form of tablets, capsules, ovules,
elixirs, solutions or suspensions, which may contain ﬂavor_iné' or coloring agents, for
immediate-, detayed-, modified-, sustained-, pulsed- or.controlled-release applications. -

T
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The tablets may contain excipients such as microcrystalline cellulose, lactose, sodium citrate,

" calcium carbonate, dibasic calcium phosphate and glycine, disintegrants such as starch

(preferably corn, potato or tapioca starch), sodium starch glycollaté, croscarmellose sodium and

certain complex silicates, ‘and granulation binders such as polyvinylpyrrolidone,

' hydroxypropylmethyloellulose (HPMCO), hydroxypropyicellulpse (HPC), sucrose, gelatin and

acacia. Additionally, lubn’cating agents such as 'magnesium stearate, stearic acid, glyceryl

behenate and talc may be included. Solid composmons of a similar type may also be employed

~as fillers in gelatin capsules. Preferred excipients in this regard include lactose, starch, a-

cellulose, milk sugar or high molecular welght polyethylene glycols. For aqueous suspensions

and/or elixirs, the agent may be combined with various sweetening or flavoring agrjé:nts,

_ coloring matter or dyes, with emulsifying and/or susPending agents and with diluents such as

water, etj]aqol, propylene glycol and glycerin, and combinatic)né thereof,

¥ the compounds of the present invention are administered parenter_aily, then examples of such

administration include one or ino_re of: intravenously, intraa:"terially, intraperitoneally,

- intrathecally, intraventricularly, intréuretku’ally, intrastemally, intracranially, intramuscuiarly or -

Subcutaneously administering the compounds; and/or by using infusion techniques. For
parenteral administration, the compounds are best used in the form of a sterile aqueous solution
which méy contain other substances, for example, enough salts or g_lucoée to make the solution
isotonic with blood. The aqueous solutions should be suitably buffered (preferably to a pH of
from 3 to 9), if necessary. The preparation of suitable parenteral formulations under sterile
conditions is readily accomplished by standard pharmaceutical techmques well known to those
skllled in the art.

As indicated, the compounds of the present invention can be administered intranasally or by
inhalation and are cdnvenienﬂjr delivered in the form of a dry powder inhaler or an aerosol
spray presentation from a pressurized container, pump, spray or nebulizer with the use of a
suitable propellant, e. g. dlchlorodlﬂuoromethane trich,loroﬂuoromethane,_ dichlorotetra-
ﬂuoroethane a hydrofluoroalkane such as - 1,1,1,2-tetrafluoroethane (I—IFAI‘34AT) 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 préésurized container, pump, spray or nebulizer may contain a '
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conpounds of the present |nvent|on H-bond donors and H bond acceptors are
preferably arranged in a pattern which is essentially conplenentary to the
pattern of H bond donors and H bond acceptors present in the amno acid
strands of 13-sheet structures as se4 out in the 5 introductory part. In
particul ar, the distances between nei ghboring H bond donors and H bond’
accept orsgliufign @m@mﬁw)gﬁds asfivet mppmels@ng hﬂh\&mmimemfeeﬂpmelf adabéy within
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pr ogr ans, Ysuch can be sed I stance

-det ePmi ﬁatactesfrorﬂfhrehcormounds of the present invention do not only feature
a H bond donor/acceptor pattern 15 which pronotes their binding to the
am no acid strands of 13-sheet structures, they also have favorable

physi coetilemitoaly, the opapaundsofithe plesdnbgivrtiontcen bhedminigtsred ds the form of 2

neur ot h@ﬁp?a@s@t‘d}y] cﬁ-spesslarg or it may be apphed topically 1t the form of a gel, hydrogel, lotion,
olutton, cream, ointment or dusting powder. The compounds of the present mventlon may also
10 be dermally or transdennall_y administered, for exampie, by the use of a skin patch. o

They may also be administered by the pulmonary or rectal routes. They may also be
administered by the ocular route. For ophthalmic use, the eornpounds can be formulated as
micronized suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solutions in
15  isotonic, pH adjusted, sterile saline, optlonally in combination’ w1th a preservatwe such as a
benzylalkonium chloride. Alternatively, they may be formulated in an ointment such as

petrolatum.

For application topically to the skin, the compotmds of the present invention can be formulated
20 as a suitable ointmeht containing the active compound suspended or dissolved in, for exatnple,
~ a mixture with one or more of the following: mineral oil, liquid petrolatum, white petrolatum,
propylene glyeol, emulsifying wax and water. Alternatively, they can be fotmulated as .a
suitable lotion or cream, suspended or dissolved in, for eXéunple, a mixture of one or more of
the following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin,
25  polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
Typiealiy, 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
mey be varied and will depend upon a variety of factofe including the activity of the specific
30 compound employed, the metabolic stability and length of action of that compound the age,
body weight, genera] health sex, diet, mode and time of administration, rate of excretion, drug
combination, the severity of the parttcular conchtxon, and the individual undergomg therapy.



particular, their lipophilicity is in a range which should enhance their
penetration of the blood- 31 brain barrier. Preferably, the cal cul ated
partition coefficient (mlogP) between water and noctanol of the conpounds
of the present invention is in the range of fromO and 4, nore preferably
fromito 3. -5 mlogP values can be galcul ated according to the software
avail abl'e on the world wide web (http://ww. nolinspiration.con), provided
“ by P. Ertl of Novartis: Phanm AG A copy of the software is also available
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The conpméadléﬁseﬂhbnfgener al formula (11) can be built stepw se via
formati on of peptide bonds and subsequent reduction w th borane

di met hyl sul fide conplex to yield the secondary am nes. Wile it is
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conposi tion in accordance wth standard 30 pharnmaceutical practice. Thus
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adm xture with a pharmaceutical 'y acceptabl e exci pient.

Phar rrace%tthecarmegmace@placa@w@n@xféwmeem @g%nt e | e fefed ﬁlﬁ% When-

Phapyaceyihic@lioR i simBRReds! ethE' Q8mbinRRE mdyOle RrARLed emr Re e REghoOLr S
Phar maceuti cal Sciences, 15th Ed. I\/ack Publ i.shing Co., New Jﬁ{egey (1991).

The phafifaEaiuphappaceicd] PEATtLWVisa compised & g e faglafoRsit % i nt ended -

route of; p%imealtﬁ& rt&tﬂ“@rbo Eslmg; m&%@&t&%&&s tibeakitDEE biheCand e
ex0|p|ent nmust be acce le in the sense of being not deleterious to the
r eCI pi eptbercpgpashts of the ormulatlon ‘When formulated separately the},r may be provided in any

convenient formulation, convemenﬂy in such manner as are known for such compounds in the

25  art.

The pharmaceutical compositions of the invention can be produced in a manner known pef se
to the skilled person as described, for example, in Remington's Pharmaceutical Sciences, 150
Ed., Mack Publishing Co., New Jersey (1991).
30 o : . . .
o Diseases that can be treated with the compounds of thé present -invehﬁbn_‘can be asisopiated

- with the formation.of abnormal protein structures, in pérticu]ar abnormal B-she¢t- structures. In



Pharmaceutical ly useful excipients that nmay be used in the formul ation of
t he pharnmaceutical conposition of the present invention nmay conprise, for
exanple, carriers, vehicles, diluents, 10 solvents such as nonohydric
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adm ni stered parenterally, then exanples of such 15 adm nistration include
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conpounds of the present invention can be adm nistered intranasally or by
i nhal ati on and are conveniently delivered in the formof a dry powder
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34 solution or suspension of the active conpound, e. g. using a m xture of
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The nature of the further biologically active compound will depend on the mtended use of the
mixture. The further biologically active substance or compound may exert its biological eﬁ'ect.
by the same or a similar mechanism as the compound accordmg to the invention or by an
25  unrelated mechamsm of action or by a mmltiplicity of related and/or unrelated mechanisms of

actlon

Generally, the further biologically active compound may include neutron-transmission

- enhancers, psychotherapeutic . drugs, acetylcholine .estera'ée& inhibitors, - calcium-channel

- 30 blockcré, biogenic amines, benzodiazepine tronquiliizers, ax:etylc_:holine synthesié, stotjage or
| release enhancérs,'acetjr'lcholine postsynaotic receptor agonisté, monoamine oxidase-A or -B

inhibitors, N—mcﬂlyl-D-asparl:ate_ glutamate receptor - antagomists, non-steroidal anti-



A proposed dose of the compounds according to the present invention for
adm nistration to a human (of approximately 70 kg body weight) is 0.1 ng
to 1 g, preferably 1 ng to 500 ng of the active ingredient per unit dose.
The unit dose may be administered, for exanple, 1 to 4 times 5 per day
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t her, apeghhﬁaﬂsﬂg% i Ynidde BEMR rggtlﬁcﬁ%gf iy Shmy10 P 1ROmBEIRAAY &hg @hdoOn IS

si mul't affeous, the |nat I on dmnistered either in e sanme or-
differ enumpwarsmmte@ms,can mhwslmqheﬂmg wrerfm@amlneqquwﬁmth@ﬂbgﬁm or

for mul arﬁlng o a&gst ereQ? a%eé&}c%pﬂ&q}aﬁngﬁ &)ﬂ@sﬂﬁ WH@@OM%&M'?@ Sf abl e

and corrpa eac r and the Ot her conponents of

f or mul astrayeh, of\ihplarality roﬁmrmgeaxsmm aiceregidess diprhy Nolerpad e of thenriny
conveni gébtudg.orrml ation, conveniently in such manner as are known for such
compoun in the 25art. The pharmaceutical conpositions of the invention
- can 1Be produced in a nmanner known per se to the skilled person as -
describ f{\]x‘&{er ShBSHRh G, a@nﬁﬁmepg&c@mnfg Bhas FRER1h ikd! coSp@NE8SEs k5t h Ed.
Mack Publishing Co., New Jersey (1991). 30 D seases_ that can be treated
with t h@e@emeamﬁwbmb héow@wrﬂccqr%m the rpresenh ysntipa saei optigeelli #h t he
fommti oy, i@xfnaémg\;@l:ep%fétc%@rﬁlWoHEHiWeﬁt%ndfbfhnﬂﬁ&fn'eﬁtUl ar abnormal {3-sheet
structures 6 the context of the present .invention, an abnormnal ‘
protein structure is a protein structure that arises when a protein or

peptide if filCkfhef pURR dthECRv AN RSineBAre Blobidsd Mt@omphieah alftrtigener al |y
-adopts in healthy individuals, into a different three-dinensional

- st ruct uPBloBIRIG S Epe) datatpich) @RIREYHAETOIBE &l OF GHFRY SIPZ20B% ewi se, an
abnor M kipfa3iaede B lpeRddnkl Cligip@azbld of Bﬁnﬁ@iﬂé &3¢ ltheOfeatnft@r & HOKIE®REM regutRBt i ON IS a

13-sheet structure that arlses ) r ot ei eptid ol ds fromthe
t hr ee- dPHERSIC IYEIPoRY (1pdydiree ha Wﬁ’i“%tf?“f”t egléw&% aPFH&L‘a@ ?‘H"’%‘{S

i ndi vi d4@hed idctHeRnée, dctaif@e &angéﬂhmappm bxaéﬁb Bmsoﬁgaﬁi&&ﬂﬁhﬁﬁ{ﬁ;hswdlhs a

pat hol ogi cal ,conditjagn rti c i rte-one enbodi rent . di seases

t hat2d ¢ apnhsdonia Safeasd affertnanahy %‘Sﬁ‘%ﬂﬁy {tﬂ%f’ﬂ’ﬁf 8@%%?0%“?%8‘?{?‘1“’% are

di seaseg Mk iRkt th®NoticEBRG prb@dhcatititdtly asachb@able cafierainiboi dildehkandfai ot ei ns.
This group of cliveases.and disorders include neurol ogical disorders such
as Al zh& FSIPIStDj sease (AD), di seases or conditions characterized by a

| oss of cognitive nmenory capacity such as, for exanple, mld cognitive

[ irmen |
pa mE)ﬂEer g:ohx/gpgunds that can Xlta%Fy Iinanuxlf-:)u?'e\qsnmscor% 11;]19{0(1)1 with the compound

30  according to the present invention are, for example, described in WO 2004/058258 (see
especially pages 16 and 17) including therapentic drug targets (pages 36 to 39), alkanesul-fomc ~
acids and alkanolsulfuric acids (pages 39 to_51), cholinesterase inhibitors (pages 51 to 56),



15 hereditary cerebral henorrhage with anyl oidosis (Dutch type); the Guam
~Par ki nson-Denentia conpl ex. O her diseases which are based on or
associated with anyloid-1ike proteins are progressive supranucl ear pal sy,
mul tiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease,

HlV-rel ated denentia, ALS (arnyotroggc |lateral sclerosis), inclusion-body
" nyositis (I1BM, Adult Onset Diabetes; senite cardiac anyl oi dosis;

endocr i RMVIDAI feRERor @mdcnﬁit:h@ﬁgedi% ecasze)se;'stzaghnis l(;tagfmdiSrtg Smbmsteioidd swgd at ed

ocul ar . eases that e e t.i.S S he e h-as the -
vi sual B’tﬁﬁ’t"@ﬂ 9 %’r )r ?‘i‘ﬂ’gfi‘m e ?stg X n er'tdlg%orﬁchanber N
and thepfbﬂfd'aforﬁaih\/ﬁed te&@:tcwdﬂ'mg{)glgmmm@sages the dSB,rksxpleﬁtml—kadmtg agattar act due

L r ot MREES O T By b e resnin  hapalnt RGP Sy & CooC

~ degeser ag) gl dhblafal (paged Imandaf@g; anetpa;tcmhcmﬂmrdepteganetpagw @0 to 82)e opt ic

nerve, includin Lve neur o

neuriti 8% ﬁ?ﬁ‘if 8%3’8? 3gef élﬁd% aW%a?OtnffJ(% y’??rFaéﬁﬁaﬁ‘elaﬁmgg% ?erred
enbodi nmelogicily LOVERALEIHSesOR tti’eh&rp(rsmgés 89Ny @ynd prodos (fagesdiphdyod for the
- treatnen Ef Al hezrrer Idl%ﬁ}e&% cogm tive inpairment (MCl), Levvy body
~dement i ¥ . AT 8"? erosis (ALS), inclusion-body ,
myosi tis. (I, BM and age reI ated 30 macul ar degeneration (AMD). In a

parti cul ar ref e di.nent the onmpounds of . t.he en nvention

can Be hh‘ﬁ% b‘%‘r‘f@? 3’5 %nﬁj&eﬁ%r?pom%}ss%gglg% %‘E} ud he abili ty

of a COﬁi@(ﬁjﬂitﬂoﬁaﬂy Edquinalrint axmhmya:ggmagzaﬁllpans méredi[l'imanuboﬁy)can@xﬁﬂ@hebe be

- determ ned SI ng.fl uorﬁscenc‘g correl ati on spectroscopy as described in
Rzepeck PORE Togp, chimertt g . 2004, 279(46), 47497-47505 or by using

the thioflavin T spectrofl uor escence assay. 5 In another enbodi.nent the

conmpounds of .t pr.ese |nvent| on_gan be dfor..trea | evi ati ng

the eff g“c? Ssc?u‘ft O?E Lg'f IVSUOL 3 SUEUCLP O‘Gmdgetahcomgf'ﬁ%% o deﬂﬂ %

abnas matdrigoesy ccfltia:rig-estwmtahﬂmﬂy msluémg ﬁfncttdnel panwabofsgxsrtlmarpraﬂetdyc uI arly

associ aed wi.th amyl el at 19, )/ hanges in

The't! b iieiely AReGRL TSR BRSNS e WAL RIURE, (RBRSKI birBol

degr adatinygoid fSEAR), patituddriygio obd nabrnmomtmsttloes:f ramyloetﬁuﬁlat Bde aawkwipl e, in

di fferent tlss 1 vi sual cortex leading to

corti ca?h%n sugfl %lé?ttngtm?‘?tﬁ%g &Ey}ﬁli %er and the optic nerve | eading-

to glaucoma; the Iens | eadi ng to cat aract due to beta-anyloid dep03|t| on;

the o¥i t EEOME:e 3tk Al OSULALR DY Ll o5 0l S\l e LN d £aditga b Primary
retinal egene I 6n and macudl ar degenerati on, or exa age-rel ated
macul ar aldﬁgémmatmqmnmemmg‘:IJQMSJ pegificalip Btaela@mrhgm@nmmee emﬁb agrigsen, optic
neur Opah%p% OBBﬁo%eH‘égﬂétideﬂ ng_shne 4601 08a,,| Al ngt tQeclalydhg L€

dystrop e conmpound ccordihg to the present rnvention can al so be
provi dedmnqmemhee;ftxdpmm hmhmdﬂcuimepqmntehcamﬂoetatsltmwréﬂmfrﬁeh’élﬁmbaho%g| cally
active GRATAY FIRRSHbL R oG R Plotlsenbd! hlifdaicangdé or a

di l uent an p&aﬁggd%%%%alﬁgﬁ% %pouncj%and/ o?épt heS further 20

bi oRbgi eabbly of ptevending omMstowing @m the dermation of prdeidplagues, sartiglypgdeiti cal |y

. effectiyg 1@&"%194 dmhitﬂ‘é&tgﬁw% bécttﬂe tuuatttlety éﬂaﬁgewt&a{w oBitbim4Gof OMPOUNd
wi || depe"h on t e nten use of the mxture.” The further biologically

active suﬁjsbaﬁe@aﬁrpmfpmh@Hi%}lesexblfatnspf@sq@ﬁéla@mabarh@%ct by the sane

or a simlar nechanismas the conpound according to the invention or by an

In ahothe_r apect of the invention, the mixture comprises antibodies which, upon co-incubation
30 with preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation. of amyloid monomeric peptides, Speciﬁcally B-amyloid monomeric peptides such

as, for example, A 'rnon('imeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially AB;42



25 unrel ated mechani sm of action or by a nultiplicity of related and/or
unrel at ed nechani sns of action. CGenerally, the further biologically active
conmpound may i nclude neutron-transn ssion enhancers, psychotherapeutic
drugs, acetylcholine esterase inhibitors, calciumchannel -30 bl ockers,

bi ogeni ¢ am nes, benzodi azepi ne traQQU|II|zers acetyl chol i ne synthesis,
- storage or reIease enhancers, acetyl choline postsynaptic receptor
- agoni st SmondMETPdptiées Ot ichASR- o d?iaggrEgahﬁﬁThéiﬂ h@h&:;olé\éumag&lyrh 12 aspaat ate
n annatory

gl ut amat oni st's, nop-st.er. antj -
dr ugs, a{ﬁpi ggﬁ’ﬁ?*%%ﬁ%’ e ’S‘EQSFF&?“@P(?} ‘é ggpic aplyagiivats<r flamepiar ti cul-ar,

_ the furtides azﬁib@dlagdrmbwe SIrbWeRtRUTRRWIE doan tREfomekeE bsh Jﬁ&@ﬁh&d&@ group’
‘consi st conmpqQund, usgd in-the treatnent of anyl oi doses, ‘ compounds - -

‘agai nst hdlﬁ"’td? Ve 28 afdalion oh the. SERMSIASORfEinte, iskase and & ey oy s,

' |nh|b|t@&&mﬂbFEBH@ epishl such as pirenzepin and netabolites, 3- 5 amino-1
- propanesul fonic acid (3APS), 1, 3-propanedisul fonate (1, 3PDS)' a-secretase
activators, 13- and y-secretase inhibitors, tau proteins,

neur ot r &m st ﬁﬂoﬂfer ashect 9b @RlinRinBeK AicSmixBlrd EeHRR! & dnBbodd Wit Qs;sicﬂeyt a clearing
/ depletln u%ﬁ; nent s g;w%tors of N-term nal truncated

any! oi-d 158 %O"ia g‘ﬁ%}l"&ﬂl"ﬂ%‘i‘?ﬁf o™ EIfR APerlyJe bifingtionsl or bispscifici® | ammat ory
nol ecul sy 1t®kh131h6cbﬂx Bﬁﬁ%@d’g&ﬁ%/ Jhmbiubh }n@ é‘rty(a(s'hﬂll%)s Kt/hnﬁégrégﬁninaﬁépe&?ﬁs | :
riv ezi or agoni sts, other drugs
|ncﬁ i§§£5§9 rﬁg?dmﬁF %p%%ﬁ“? ﬁbﬁ gﬁﬂﬁ ATl G EHPpl enent s, an
anti body, i ncl uding any functlonally eqU|vaIent anti body or functional

parts thereof nic pep tide fr nt conslstlng .of a single or-
repet i t?“v W‘é"?’ﬂfm f ea Fa‘i"F‘EE} <8 a0 A5He 9%8 BRtEE= et iPEsodties  f r om

the N-t ecmfd»rﬁnaﬂlonplaﬁptto;ﬁf pd;]ﬁmlaﬂyo@mmad@al bftopewiticl # pichat inahdRdirmmil t he

m xt ures_accord ot |nv tion ri.se niacin or nenantlne
‘toget hePhitiRe ﬂ%ﬂ{%’ﬁw Sl ﬁg@@?%@fﬁ&@w‘mgmm%w Ape-

opt ilénatekmyinalpazp bthermnydold p pegtidy: accept abl e carrier and/or a diluent and/or
~an excipient. 20 In still another enbodi nent of the:invention nixtures are
provided that conprise as a further biologically active conpound "atypi cal
ant i psy¥hiet | s~ sHish aﬁn—fdmsexamn+e‘m&ozamrnerzlpAﬁ5|dGmB _Agsperldone

arlplprayde o4 olﬁnzaqlne ér th tr ﬁg d% OS|%%ve d negative
tIO

psychoti'c syript ons |nclud| haIIu0| usi di sorders
(mani fested by marked |ncoherence derallnent tangentlallty) and bi zarre

or diso behavi.or S. oni a tened aff '
apat hy,ﬁ%%ﬁaﬁggfl af Wt lﬁ%iﬂlzead Ogtcﬁ%;s ainlyn od %8‘;?5‘ ﬁ?ﬁ"e’é@ff‘(‘)‘}c’d’i“’ to the
|nvent|Uﬂéamdto@ﬁummmdhhwxn&wphaMMadeubEhaﬁhgpﬂmﬁmﬂpah&emmmﬁmd&wdand/or a
di | ygnt unds, t.hat ‘can sui,tably used in
nlx?ﬁreggﬁﬁég% (ﬁ?ﬁ%ﬁlﬁ%&%@%ﬁe c%gmgﬁg%n Qadiss dith Q?%“?ﬁg 5W%sent
|nvent|nmﬁmm%mﬂjmwdeﬁanﬁkénmmEsdmmubdmmmdwﬁm%ﬂmﬁﬂ&5&258m$smslaspeC|aIIy
pages Q1?QQF$331§%§I %%89$$Q%r BP“tH%nQﬁug targets (pages 36 to 39), ‘

al kanes c aci Fnot sul TUT T € aci ds (pages 39 to _51),
chol i nesterase inhibitors (pages 51 to 56)

- In a specific embodiment the mixture of the present invention comprises, in addition to the

25 compound of the invention, an antibody, particular]y a bifunctional antibody, but eslaecialiy a
monoclonal aﬁtibody, 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 liné selected from the

group consisting of FP 12H3, FP 12H3-C2, and FP 12H3-G2 deposited on December 01, 2005

30 and December 09, 2005,7 respactively, as DSM ACC2752, DSM ACC 275_0 and DSM



39 NMDA receptor antagoni sts (pages 56 to 58), estrogens (pages 58 to 59),
non-steroidal anti-inflanmtory drugs (pages 60 and 61), antioxidants
(pages 61 and 62), peroxisone proliferators-activated receptor (PPAR)
agoni sts (pages 63 to 67), cholesterol-lowering agents (pages 68 to 75),
anyl oird inhibitors (pages 75 to 77)4;anyloid formation inhibitors (pages -
77 to 5 78), netal chelators (pages 78 and 79), anti-psychotics and

- anti - depER9sn tSpPRGEET §B3 tepd3iddd, onDbcérhitier 051200 SaIPSM MEIW2ISY, pAYEE 83 to

89) and npounds i.ncreasi.n he_avail ability of biologically active
subst and, dF.I??S‘feﬁQ“BF%? er(%eg)_oééﬁgwqa?gs@) and. prodrugs (pages 93 and
'94), which docunment is incorporated herein by reference. 10 I.n one
. preferred enbodi ment the further biolagically active conpound is an -

ant i bgd’@?ﬁf%%ﬂ’i‘ﬁ% %W“’F‘?H‘?Btfﬂétﬁ%ﬂ 3. a0 Prdy PLbfing AR i RSHORaBY g vRlt onal
parts t Redeef or flitGodANtdr Gityeof pRANES bLE RibrMoRecdIOne edl@nd|fionChé potp C Or
humani zed.". I.n a further as}?ect of the inventi pn,(ﬂ@)m’ X ur?o#% provi ded
“conpri sPASTRE | 2FgntR P he2-ped TP d aliGiditlsrasited amePechoba & AR™ant i body
i ncl udi mgcdmbacdd, QOB repREGRI, BEDSRI ACOY752DEM AT RT50U0LADISM Agcomipcl onal
ant i body i nc¢l udi unctional parts ther : IL.ch ni binds to
any! oi d’?s%ect“/ﬁgb ,qu&‘%% Hiﬂ??l ISP ?’8"?"?{8 R%it%%gé %Wﬁéﬁ?gﬂ %ﬁe@nﬁgl d o,
t hat i s depasidh DeddmBbr 0301005 s B ACdrgs&, but not to not linearized anyl oid
s_pec—li es. 20In particular, said antibodies are capable of inhibiting, in
vitrd and in-vivo, -the aggregation of anyl oi dogenic nononeric peptides,
speci f i qat | abode3aafiBoties Car&OARENEd Cinp @t iptidRhaU Ghieradiondl 0 sppiixaian| w0 Al 3
nonomer i ¢ i,des .1-39; 140, 1-41, 1-42 or 1-43, but especially Af31.42
rononer 2ROTRBRHZRE RSP HRA ERBL TG ohol yror i ¢ anyl of d 11 brils of
filaments. Through the inhibition of the aggregation of anyl oi dogenic
nmonomer i c pepti des 1 hes nti.badi es are 25 capable of preventing or :
T oot s G Pt e R o O G B s e P B ebtea % of o
f or m5( 1a4Bimeripviitibhdyl 6r K Fregtndnd (e e ai Hugahindd mtibydychanfeneht kheeahdary '
conf or i on d.to be the majo art of .anyloi.d pl aques in- brajns of
di sease ?fﬁiawgﬁgth%rqnbilﬂ‘}&ﬁ?‘at Ic%f’ {éi%gl?tﬁ@?’ uﬁeﬁe@"%#efﬁémf%ﬁ\?‘éﬁ?#%ﬁu fie mi xture
conpri sessatinidadel £6 dashitel, fopampleniimendiahal @ppliddionPICT/(B206D0TH8M4 hi gh
- ol ecul ar, Rﬁlﬁz%é?c anyloid fibrils or filaments forned by the aggregation
of anyl Ol 8 ¢} ic peptides, specifically O-anyloid nononeric peptides
such as, for exanple, Aft nononeric peptides 1-39; 1-40, L-41, 1-42, or
1- 43, but. es iallly AlL3142 . 40 . ri.g.neptides . are .capabl.e of -
e R R e T S T ——
Thr ough dtpigedd iirs 28§y dfabNeor2 cind aSfQ ol d¥re n# cofp ditgrnasional  Apfiicatiem dVo. fi | ament s
these. agt. j - | e..of -pr i.ng.or i.ng . da formation
of - amyt S USPAGRIEE of BRARSE b BLE YRR Wtiend P Ui TR 00
associ atedepifted it [EQIIB ekise lamd SEQelhyWoor3 oéVekesationalf Appigagionodioessi on. I n
still a f t i t , i hd an anti body,
but es pgg?}g{%?g}/(ﬁ??%%b‘%e%ensgﬁmg%?%3153% glgr“}n P ﬁtr%l(g:la %ﬁ%%e%gﬁsﬂst ereof , which
antizbody is bifunctional or bispecific in that it exhibit both an

aggr egaiq o aihludeb R BRGLbY A AR %ﬁg%@ﬁ@} LODiRILRRET LY as :10 |

defined herern before, particu y pair degree of
conf or ntheicompdund eersiditigyp tthe, invention -and as described herein before, a peptide fragment

from the N—tenninal'part of the AP peptide,' particularly an AP peptide fragment consisting of a

_ siﬁgie or repetitive stretch of bétween 13 and 15 contiguous amino apid residﬁes from the N-

30 terminal part of the AP peptide, but particularly an AP peptide fragrment consisting of amino
acid residues selected from the group co_n_sisting of residues 1-15, 1;14, and 1-13 from the N-
terminal part of the AP peptide, more particularly of residue 1-15, inc_:lﬁding‘ functionally



I n one enbodi nent, the m xture conprises an anti body which recogni zes and
binds to a conformati onal epitope, particularly conformational epitope
which is present in the N-termnal part of the amyloid 13 peptide,
particularly enbedded into the followi ng core region of the N15 term nal
part of the anyloid p peptide: Val- 4his- Hs- Gn- Lys- Leu- Val-- Phe-
Phe- Ala- Qu- Asp--12.1314151617181920212223 Particularly an epitope

| ocal iz eduivalerd fag@fin@nheadet tHneesp@iainal AP wtpitediaginent heinwRRRedtitienObadat d T esi due

12 to 24 ticul arl etween .resi.dues .14 t nor €, ticularly

ot e R b e e S bl ey Rk BTt
rﬁcog ni Ejai lﬁ)ﬂso&?d’fﬁﬁipﬂﬁﬂdaﬁaﬁhi etneSan\Malcaﬂnp:ﬁse@mcmla&n&rcempésﬁﬁﬁmj @a:ﬂhllat tavol ved idn
t he bi ndi ng, of .t he ote ocat e t .position 16, 17, and’

bt pos! B Fyiskns mgied iy Sporuier it PR tralgS i 1 ¢

‘eﬂbodsl ekt hﬁlbﬂ)&lﬁye;(toﬂlﬁl& Bfosbhie cRreiegieniunt ﬁ&j&fﬁgt , Gartie By biy? as?popmhg@?l tion toI
t he 25 of t vention, an, a ariilcul-ar a bi functi ona
i bocovOBEOE eiset ek Macgn 6 i AR i Pocred Biba ey sy ind

bi f unct ihenalimeRs@cha Nals BNkd fRpade, beidgGlositine@ amd yablizaT ini i@ ployinefytb val ent

ant i bod)éﬂcir fi m:tl onal parts thereof, which anti body has the

char act rtles of ~an antibody produced- by a hybridoma cell |ine
sel ect ed fron1the group consisting of FP 12H3, FP 12H3- C2, and FP 12H3- &

Dot RocBYe SR saRriete: Shten Stonah P ROy PP DBt ARy e Ty

deposi t etkiperidsas erghedphbltpid, M&pﬁﬁaﬂ@Sl\&ﬂﬁ}%ﬁ?Eﬁ;gh&aﬁth& a@h&ﬁ:hdqmsnt ed on

Decenber 0 s DSM A 756. t he j.nventi.on reI ates
Do o ey Do nARARY S5, B R arR o i Rt rbarb i oy 1oy
functi ouaadmcp;abdrsam hﬁraelj:ifvarprsndhjcae,dfdayexamﬂy,bhpldom;aalml |ca]biuﬁ€p]§?.ﬁblﬁ|ﬁet, ed from

the grou onsi of FP 113 , deposited
o’ DocoliarSaE Oyl deroruats, or Pﬁgsa‘"’%ﬁﬂ% FEsB 'gi“F\/B ”géﬂ%éwhccz?sz
DSM IACCdata’ﬁﬂecHin DSkVEERRohosphespeciiphogphyry! 1ipld R,Eﬁ} ahie:p05| ted on Decenber
08, 2005 as DSM ACC2755,. and EJ 7113 dep05|ted on Decenber 08, 2005 as DSM
ACC2756.

These and further composmons that can be suitably used in the mxxtures of the present

invention .-are described, for example, in the published international application
WO 2007/068411.

20
Diaghosis of an amyloid—as_sociéted disease or condition or of a predisposition to an amyloid-
aéspciated disease or condition in a patient may be achieved by detecting the specific bindjng of
a compound according to thé invention to the amyloid,protein in a sample or in sity, which
includes bringing the sample or a specific body part or body area suspected to contain the

25 amyloid antigen into contact with a compound of the invention which binds the amyloid
protein, allowing the compound of the invention to bind to the amyloid bortein to form a
compound/protein complex, detecting the formation of the compound/protein complex and
correlating the presence or absence of the compoundfprotem complex with the presence or
absence of amyimd protem in the sample or specific body part or area, optlonajly comparing

307 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 devéibping an amyloid-associated disease or co__ndition.'



10 The above antibodi es are described in the published international
application WO 2007/ 068412, which is incorporated herein by reference. In
a further aspect, the antibody which is conprised in the m xture according
to the invention is 15 a chineric antibody or a fragnent thereof, or a
hunmani zed anti body or a fragnent thggeof. These and further antibodies
that can be suitably used within the m xtures according to the present.

i nvention are described, for exanple, in international application '
PCT/ US2007/ 073504 filed July 13, 2007. 20 If the antibody is a humanized
ant i bodyMoneripg @f‘\é‘F%lB?i‘ﬂ“é’xt‘tFeBtet%‘ 2pafiengHPlcEFiag HeaAet ¥R SSUPUABPRA as

depi ct ednikfreSktdriii MO the JnRfitbnIbsy b addRvedbPfletdoiihe HRabbPiAbindP b gat i on No.
PCT/ US2007/ 073504 or exhibits a light chain variable region and a heavy
chai n v&PPEHIPE FeogfiRgntogee fprtion dyy ﬂtena@ml PEtaiR in 3 sample gEQ Y5 WBich3 of

| nt ersnatihdhitied bkl B kdn@ile Moa sERGT: WodP PaAt Q»%@%rea%h@@@aﬁﬁmme are al so

~shown in the attached sequence listin 25 In stil] another aspect of the

i nvent i GRYlow pRtigen i pontast BiP FecprparRchof: BApRYeRR which Rads thegwigidt he

C ONMPOUN Ghrodéifi, QilIENIA tﬁeQ:oIer&:ddﬁéﬂBﬂH it® the 2RF1oRBprI@HGH R NBIBLAPR:i@Re, @ -
pepti de fra ment Tromthe N-term nal part of .the Af3 peptide, particul arIy‘:'
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to the treatment.

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

30 - monitoring minimal residual disease in a patient or for predicting responsiveness of a patiettt 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 suclt as serum, plasma, saliva, gastric



20 Di agnosis of an anyl oi d-associ ated di sease or condition or of a

predi sposition to an anyl oi dassoci ated di sease or condition in a patient
may be achi eved by detecting the specific binding of a conpound according
to the invention to the anyloid protein in a sanple or in situ, which

i ncludes bringing the sanple or a spgcific body part or body area
suspected to contain-the 25 anyloid antigen into contact with a compound
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nonitoring mninmal .re Isease In a patient or for predicting

r es ponspalesissiengbodies,mad pEnity pueifind polxciaoakaatibadiesh a conpound or a :
conggsition or a mxturé according to the invention and as described

herein before are, for exanple, fluids such as serum plasm, saliva,
gastric ' .




44 secretions, nucus, cerebrospinal fluid, lynphatic fluid and the like or
tissue or cell sanples obtained froman organi smsuch as neural, brain,
cardiac or vascular tissue. For determ ning the presence or absence of the
anyloid protein in a sanple any inununoassay known to those of ordinary
skill in the art (see Harlow and Lagpge; Antibodies: A Laboratory Mnual
(Cold Spring 5 Harbor “Laboratory, New York, 1988, 555 to 612) may be used
such as Altbraktively 2P| cOmp@ams ayf havtrivedtion tradyi melabelied rimiirectiycliyetsadtion witht hods

usi ng s ary rea s for..detection L1SA n tation
-and--agg fqegé‘ﬁ“ﬂf‘:ﬁ@?&%e a“ﬁf%‘gg' g @B‘“ﬂbgcgr}l ts?%r?g B%tefxﬂggg@g% ge%fgf is, for
exanpl eantpbdied Thi aMBOS ddp Do cbtquMr\mﬁi b secand] sBtayoeeand deeeted vath aal . (1 1998)

and W9 For, i.n SI 0SI S la. C tion or
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may occur:. The conpound/ protein conplex may be detected 15 t hrough a | abel
attached to the conpound. The i nmunoassays used in diagnostic appli catl ons
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as asl | sicthad, tgalimalemilie hathod, dnd athers, allfof whick ere incampratad by v@rﬁﬂa‘b@fﬁrm ng can be
25 used for alnost all types of assays and with nost variations.
Enzynme-conjugated | abels are particularly useful when radioactivity nust
" be avoi deﬁlemmnwamassaw mihzc esdiuble atibodn cucfed, fordeientiog iheoprazsace af ethough
requiring,expensi \. FaUBLYy SaRai tive
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| abel | e ance an-affinity for the second substance
conj ugapwikrabty atnm,ltﬂmdmcm@ybead, particularly a magnetic bead. For the polyclonal antibody

to be employed ‘in the immunoassay described herein, the label is preferably a detectable

25  molecule such as a radioactive, fluorescent or an electrochemiluminescent substance.

An alternative double antibody system, often referred to as fast format systems because they are
adapted fo ra}ﬁid defcrminations of the présence of an 'anaiyte may also be employed within the
scope of the present mvennon The system requires high affinity between the antibody and the
. 30  analyte. Accordmg to one embodiment of the present invention, the presence of the amylozd
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



5 For exanple, the anti body may be conjugated to biotin and the

anti body-biotin conjugate detected using | abelled avidin or streptavidin.
Simlarly, the antibody may be conjugated.to a hapten and the

ant i body- hapt en conjugate detected using | abelled ant:i-hapten anti body.
Those of ordinary skill in the art 411 know of these and other suitable

| abel s which ray be 10 enployed in accordance with the present invention.
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react i vimmyobilizedh oo s sclzhshpport. iThe detedtdraantibndy wWould rrontaip @ detegtablp {abelaitdet ect abl e
| abel . T ' ' Vel e r DvidnnAl afls MbSprten@bramd | bodi es
of the g%?rn%ﬁ&s?%ﬁ#&%ﬁ&tﬁeﬁeﬁﬁéﬁﬁgwami b%dy is deri vexél. I n ot her o
wor ds, hdaltdhe nonocl onal antibody is a nobuse antibody, then the | abelled,
‘sec Hd anti body is an anti-nouse-antibody. For the nonoclonal antibody to
be used i-n. the assay described below, ‘this label: is preferably an

ant i bodExenadaresblit ebade sybstancecintladd, hut arenstliektqddo. seigmtiterriges, 158 46k 9LI onal

anti bod I ohSs iﬂﬁa QRgSAMidESC whiPREbwWSh Yl Geid be | abel is
prefer aﬁ?%&g&g’ertﬁ@%%ﬁ%%gfﬁo Seit):éé e such as a radioactive, f Iﬂeuor escent or -
~an el ectadoirewriorssayi ané swame inmbassay Metinds fir pephieg aiodiss (hidd RRtFHody

syst em 4Qbk@Rell G8hiPod sy bl arl MofBikocit? b &lFRb BERKSA rlalbéy sBéte_adapt ed
to rapi. eterm nations of the presence of an anal yte, may al so be o
enplldy eds milen pitroeahinlosss egllase acetnte, lass Bhars ang\asher parqls REhaed, B48 Befoqui r es

hi gh di %%IX%PQ%%??%PE% anti body and the 30 anal yte. According to one

enbodi nen sent invention, the presence of the anyloid antigen

is deternined using a pair of antibodi es, ~each specific for anyloid.
ant | ge“ﬁ%\%uQ%m%&l i oAk BivorHidy PR GRhias the $tRAI @b cHERRI Bf 86 a
n

"detector anti body" and the other of said pair of- L _
: animal, particularly a mammal, but especially a human suffering from an ocular disease

20 associated with pathological abnormalities/changes in the tissues of the visual system,
'parti'cr:ularly associated wiﬁx amyloid-beta—r’élatéd~ pathological abnormalities/changes in the
fissues of the visuai system) can be calculated by methods known in the art sgch as that
disclosed in Ding, I. -D. et al., "Targeting age-related macular degeneration with Alzheimer’s

- disease based immunotherapies: Anti-amyloid-b antibody atténuates_pathologies in an age-
25 related niaculér degeneration ~ mouse ~model", Vision' Research  (2007),

* doi:10.1016/visres.2007.07.025.

A compound according to.the present' invention can also be incerporated into_e_l test kit for
detecting an ﬁmyloid protein. The test kit typically comprises a container holding one or more
30 compounds accoi'dirig to the present invention and instructions for using the compqund for the

purpose of binding to an amyloid protein to form a compound/protein complex and detecting



46 antibodies is referred to herein as a "capture anti body”. The
nonocl onal anti body can be used as either a capture anti body or a detector
anti body. The nonocl onal antibody can al so be used as both capture and
detector anti body, together in a single assay. One enbodi nent of the
present invention thus uses the douRhe antibody sandw ch nethod for
detecting anyloid antigen 5 in a sanple of biological fluid. In this.
met hod, thd @iy bfe the agoyipbind/paditih O@mplek Ssusia nkhn ediente het abeaie tdfethelet ect or
‘antlbody and the capture an |bod t he capture antj bod ing irreversibly
b | BB PG P ST Y e BTSSP SN UBERE cont ai n &
~detectable label, in order-to identify the presence of t he
anti body-anal yte s wi ch and thus_the presence.o anal yte. 10
Exenpl ar T St S0 fer ey fiergee S ¢ EiY‘?fﬁiSIE%ﬂ’“‘?‘H:
mcrati wia@}@h@&fqéﬁaﬁxagﬁd@@@kﬁés deekiyaliy Pt aaget i ¢, plastic or glass
beads and slides which-are well known in the field of radioinununoassay
and enzyne i nmunoassay. Methods for coupling antibodies to solid phases S
also well known to those skilled in the art. Mre recently,-a nunber of
porous material such 15as nylon, nitrocellul ose, cellulose acetate, glass
fibers and other porous polyners have been enpl oyed as solid supports. The
pl aque burden in the tissue-and/EXAMpdysf| uid (such as the retina
gangllon cell layer of an animal, particularly a mammal:, but.especially a -
g suffering froman ocul ar dlsease 20 associ ated mnth pat hol ogi cal .
abnor naltht preehGhangeds illstiabed by iteSolRevig noh MimitHgenahplay st em particul arly
associ ated wi th anyl oi d-bet a-rel at ed pat hol ogi cal abnormalities/changes in
the tissues of the visual systen) can be cal cul ated by nethods known in
the.artPaQthasofhat disclosed in Ding, J. -D. et al. "Target|ng

-age-rel d r at zhei s. di se, base
innunot%ésﬂﬁﬂgg& VFgﬁyvsvﬂkgﬁgﬂ?ﬁﬂ%ﬁ%igp?@ 3?@§dﬁg?ﬁ%?%nﬁes in an age-
25 nelatednaculardegeneratlonnnusenndel" Vi si onResear ch(2007),
- doi :10.1016/j . visres.2007.07.025. A conpound according to the present
~invention can al so be ipcorporated into a test kityforsdetecting an
anyl oid protein. The-1€st kit typlcally.conpry,- N"'t}giltalner hol di ng one
Roundls gccordihly®sg the predent/i nfentign Hef #08Yr uct i ons
for usi adl f or Medvgenpur poesd inNpg'to an anylrid protein to
forma conpoi”o/proﬁeln conpl ex and detetting 47 the formation.of the
conmpound/ protei n conpl ex such that presence bsence of the
compound/ protein conplex correlates with the pré%ence or absence of the

~anyl oid proteln,ﬂ ;
n\o( 1) 34-Ditydmopyran, TFA, MeCN, reflux

2) KOH, BIOH/ Hy0, refhix

Q

or nore 30/

-

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 potéssium carbonate (14 .g, 101.03 mmol) in
207 -anhydrous MeCN (100 mL). The reaction mixture was refluxed for 16 hrs. The solvent was
evaporated and the residue was resuspended in CHCls, and washed with IN HCI, sat. aq.
NaHCO,, HZOand brine and dried over Na,SO,. The solvent was evaporated and the crude N-



The term"test kit" refers in general to any diagnostic kit known in the
art. Mre specifically, 5the latter termrefers to a diagnostic kit as
described in Zrein et al. (1998). EXAMPLES 10 The present invention is
illustrated by the following non-limting exanples. Preparation of 2a:
5-p-Tolyl -N-((5-p-tolyl-18-pyrazol- 3a y1l) met hyl ) 4H pyr azol - 3-am ne

di ‘hydrochl ori de 15 Acetyl chloride (% 16 nm., 86.60 mmvl) was added

dr opwi sq1 1, £118 08y Da RRnR wis Lésd WRbIMYP AEMY pRAEABRLEHES )
28, 86" ngélgﬁgﬁgM%%taégﬁﬁﬁlcgE%onate‘§ﬁ4 g,, 101. g nn&%?ﬁln 20 anhydr ous

MeCN (10@XtFep. The reaction mixture was refiuxed for 16 hrs. Thée sol vent
was evaporated and the residue was resuspended in CHCL3, and washed with
I N'NCI, sat. q NaFl CO8, H20and brine and dried over Na2SO4. The sol vent
‘was evapandst S aeeiyltShrtolirdH-prazol Ay aeiageids \ass dissalwsfy in & mixture of

Hpyrsaz%éé’ﬂ/mﬂ@@é%alldQsm)u@ﬁﬁzvuré,ggowmx;lmﬂéﬁfafg%rm&wmel £&kiben in the
next step. Crude N-(1- acetyl -5-p-tol y1- 1H pyrazol - 3-yDacet am de was -

di ssol vaeixiure wes mimed for | hrs Shapsbeisotyarishge evzparated amighe ey Mip-piiold- dr ops of

33% ampi @3l aBRamiddCas BACK iR o, Kb SHulBSiSd inrtﬁeed!xtfs% 16 hrs, then
t he solvents wer'e evaporated and the crude N-(5-p-tolyl---

1H pyr a26} ESDymacded s used without any further purlflcatlon in the
next step. M5 (ESI): mz: 216.29 [ML4]. 10 A mixture of crude

N- (5-p-tol yl1-1H pyrazol Oncet anmi de (28.86 trunol 3,4-clih dro 2Hpyr an
6. A0n W s ahis e am, e (28 50 86 e, o st 1 n T

anhydr oy MeNnt 58 Blom¥Rand @fhdisRekid £1d 45 DI ©58 e SPIMERE \mécpevaporat ed
and the%?é5|due was resﬁggende in éHZCfé 50 ni &ashegﬁﬁfth H20and

 brine aff |k v refipeed Re Thjselveny ossreparaied ad disgesidus vaa Frauspended r ude
N- (5-t olyy Exlelf (S F) WeHsRed2ktuD Y504 Amrihd Jand IdriBY b7 NS,y M8 Sdradt das 15 was

used wi t hout any furtherwpurlflcatlon in the next_step.
evaporated and the crude (S-tolyl-l-(tetrahydro-ZH-pyran— ~y)-1H-pyrazol-3-yDacetamide
15 was used without any further purification in the next step. -

© MS (ESD: 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)
.20 and was-refluxe& for 16 hrs. The reaction mixture wasrconcentrated and then extracted with
CHClL. The combined orgamc layers were washed with brine and dried over Na;SOs. 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% 6ver 4 -steps).
Regioisomer A:
"H-NMR (400 MHz, CDCl3): § {(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, /= 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 MS (ESD: mz: 258.37 [ME'].



M5 (ESI): rth: 300.33 [Mn. Crude

N- (5- et hyl - 1- (tetrahydro- 2H pyran-2-y1) - 1H pyrazol - 3- yDacet am de (28. 86
mol ) was dissolved in EtOH H0 (2:3, 100 nlL) together wi th potassium
hydroxi de (11 g, 202 nunol) 20 and was refiuxed for 16 hrs. The reaction
m xture was concentrated and then expracted with CHC13. The conbi ned
organic layers were washed with brine and dried over Na2SO4. Sol vent
evaporaﬂleglmsaﬂﬂmurl fi.cation by silica gel colum chromat ography '
(PE-EtO

oty 2pf o, CoshFfonm 213860 ArE 850 13 Gl 80K B9 1O

regi 0| SQeH), A.0andl, 4=30.2¢1 £¢i205 80 HY, 481 (2906 N0 (K, SHE PSS (dt,.25 Re@i oi sor ner

Ca, 3= dilres bsplly Vs v Tt 2oy 3k P e 38 8y J g 300275 o) 110

4. 01 5( bms @58) mz25687 (MH'. J= 11.5 Hz, J= 2. 6 Hz, 114), 2.38 (in, 114),
2.35 (s, 314), 2.03-2.14 (m 214), 1.62-1.71 (m 311). 30 M5 (HSI): in/z:

258.37 [MH.. 49 Regi oi soner B: 11l-NVR (400 MHz, CDCl13): a (ppm = 7.36
(d, J= 8.0 Hz, 211), 724 (d, J= 8.0 Hz, 2E1), 5.69 (s, 111)¢ 5.03 (dd, J=
10.2 Hz, J= 2.5 Hz, 11Y1), 4.11 (m 1H), 369(bs § (dt, J= 12.0

2H)
Hz, J= 2.5 ;
1.50-1. 59

A6 l) 41 (s,
5{MS ESD—‘S—vq—z——258—3ri‘-;L[Tj v
r azol.eN3- carbo d (250t
acid (120 p=~"1. 48*&10 mol ) .i“ﬁ%ﬁ% g(5 ) s heatfed to reflux for
16 hrs: The solvent. was evaporated and the residue was Mesuspended in
CH2C 2. The residue was filtrated and the filtrate was washed with
waterand brine and dried over Na2SO4. Sol vent was evaporated and the white
solid was conbined with the precipitate collected prg
5-p-tol yl- 1H pyrazol e- 3- carboxyl ate (224 ny, 849 p/A
-solid.lHNW (400 MHz, CDC13): 15(ppm = 7.56 (d, J
(d, J=8.0 Hz, 2H), 7.02 ( 3.91 (s,._31), 2.3

Mukatyama's reagent,
DIEA, DCM, RT

1) BMS, THF, reflux

¥

2) Methanolic HCl

5-p-Tolyl-1H-pyrazole-3-carboxylic acid (250 mg, 1.24 mmol) and sulfuric acid (120 pL, 1.48
10 mmol) in methanol (5 mL) were heated to reflux for 16 hrs. The solvent was évaporated and
| the residue was resuspended in CH;CL. The residué was filtrated and the filtrate was washed
.with waterand brine and dried over Na;SO,. Solvgnt was evaporated and the white solid was
" combined with the precipitate collected previously. Methyl 5-p-tolyl-1H-pyrazoie-3- \
_ carboxvlate (224 mg, 84%) was thajned as a white _solid.lH-m (400 MHz, CDCl3): &
15 (ppm)=756(d, J=7.6 Hz, 2H), 7.22 (d, J=8.0 VHZ, 2H), 7.02 (s, 1H), 3.91 (s, 3H), 2.36 (s, \
-3H).



3H). 50 13C-NWR (100 MHz, CDC13): *5 (ppm) = 129,61, 12145, 105. 03,
52,02, 21.19. A mxture of nethyl 5-p-tolyl-1H pyrazol e-3-carboxylate (224
ng, 1.03 nmol), 3,4-dihydro- 2H pyran (190 pL, 2.07 mmol) and
trifluoroacefic acid (2 pl., 0.02 mml) in anhydrous MeCN 5 (3 inL) was
reaned for 2 huts. The sol vent was gyaporated. The residue was resuspended
in CH2C12 (50 nmL) and was washed with H20 and brine. After drying with
Na2SO4, "“gaNMErI 00eMBR D) o3 paunp= $29.4tc 25916 105 0B LAm02cArIOmat ogr aphy

( PE- Et OAc, 6:4) nethyl

1- (tetrahydro 2Hpyr art - 2- 3/ 1)-5-p-tol yl- 1H pyrai ole- 3-car boxylate (363 ny,

gg% Z\A)Iasx ﬁ7bm¢27 Beslethyl G- plﬁhrLiNMRraéélEl@—c%ﬁ;ylamlfB)ng (pa)ga)no:; 3,4 Abhydrd, ojﬁz 8.0
110y 2 2o o} e Biferodebiaciale b dir el e MR D (T
élj-bl) ,SMZEt(}lﬂaLI wvas Bftlixed Zor Q3hré. Mihe bblyent WwaBevapetated —THR. O8dueayas 1&§)1speﬂd35&'t 1.52 (m
1- (tetrg%{i%%%wdawaﬁwwd ity Ho) pe brine- 558 A5ying it A PR (363 ny,
1) L1 o Tt ot e e added e The. B““B“?n‘“w?i“%”f@‘é?f red for
ithiu [ u [
16 s, PRy DS PhL e e ""éfP%d%% W R washed with DCM
The aqueous phase was evapor at ed. . _
I-(Tetrah 0 an- 2- 5- 1-1 razol e-3-ca i.C id (205
o et O oS ke L AR SRR e B £
f_ur7t fllgr (ggmﬂ) ,5i26 ad, iyenio.onHE, hen et (nstiem,. 3.920s, mm@mmmz, 1@11@11% 2 s(agpm
(d, J= 61*13'22411%3%32@“%&&gizggzﬁ:‘fz"ﬁ%ﬁq)‘ﬁgzyéﬂésﬂ 3?8 10.8 Hz, 1H), 140
(m 11-1), 2.31 (s, 311), 1.75 (m 1H), 1.54 (m 211), 125 (m 211). 25 -
> TOl ylj&dl-ﬂéft) ﬁr%éy%ﬁgg(gyr@g% 550-49%% Flll ngdegleg-carboxylatmagfi(conp(? J7ld1d A 8l
1 (tlgt g 4&&)@@t rm:gscpwaﬁ?any&?e&mer?mmémo%raz o%h:% BLZh;ri%zgmx&bmde Z(;I d (|1§)0
ny, addacf chl ora- %% EE}S i odi de - rrrm
d IV, ke 5 oA & ‘Pﬁrfé”% 5 o
?gactl O kvithiwater raﬁiOtEméd;iﬁgdth ﬂgﬂwﬁﬁmﬁwﬁ plSe Rias evapérated. ezic{Tetrahydm—XHur e vvas ©
diluted wt ter extr 30 The. or ancla [. was washed
w:tﬁ bri’%\%‘fgﬁ&gé’d“’l&eﬁ? Nﬁ% ARAYEE P atd lv rwﬁlsjgb pr;é()cguc"’[1 \?vas °
purifi edrhhtysoﬁﬂkwhmﬂw%isedtﬂithmmﬁﬂhﬂ@nﬁﬁdagmdplﬂytnéﬂﬁwﬁt OAc 9:1) and gave 1-
20

H-NMR (400 MHz, CDClg) 8 (ppm) =7.13 (4, J=6.8 Hz, 2H), 7.04 (¢, J = 68H2,2H) 6.60
(s, 1H), 4.92 (d, /= 9.6 Hz, 1H), 3.89 (d, J = 8.4 Hz, 1H), 335 (t, / = 10.8 Hz, 1H), 2.40 (m,
1H), 2.31 (s, 3H), 1.75 (m, 1H), 1.54 (m, 2H), 1.25 (m, 2H).

25  5-Tolyl-1 -{tetrahydrd-ZH—pyran—Z-yl)—1H—pyrazoi—3-amine (compound A, 81 mg, 0.3 1 mmol)
was added to a solution of 1-(tetrahydro-2H-pyran-2-yl)-5-p-tolyl- 1H—pyraéole—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 reactlon mixture was diluted with water and extracted with DCM.
130 The organic layer was washed with brine, dried over Na,SO, and concentrated. The crude

product was purified by silica gel column chromatography (PE-EtOAc, 9:1) and gave 1-



 suspend

51 (tetrahydro-2H pyran-2-y1)-N-(1 -(tetrahydro -2H pyran-2-yl1)-5
-p-tolyl-1H pyrazo 1-3 -yl)-5-ptolyl-1H pyrazol e-3-carbox am de (70 ny
111- NVR (400 MHz, CDC13): 8 (ppm = 9.37 (s, 0.511), 9.34 (s, 0.511), 7.43
(m 411), 7.28 (m 4H), 6.95 (s, 0.514), 6.94 (s, 0.511), 6.90 (s,
1H), 5.24 (m 211), 4.15 (m 211), 83.60 (m 211), 2 45 5(m 2H), 2.42 (s,
6H), 1.80 (m 211), 1.56 (m 411), 1.25 (m 411). -
- (Tet ra@mmwpmaqnm)(ww@(ﬁépmu%épzﬂylri#a!ﬁuzl Y>3 p-tol y1- 1H p
yrazol - i 3-carboxam de (142 ng, 0.27 nunol) was
té’dxjr‘){'p le %'g%sojxﬁgg ?ﬁbﬁﬁt? and borane di methyl sul fi de conpl ex
(177 gL'H vaﬂﬁ(tmmMH)z, GBI dderth)dr PNisseITAS 600-FBade? R T8t Ehwas

stirred, un t45ye3 ¥PGn, b P 400l ed down
to 0C a glgéﬁ (%Iboég{;) ;@ Eg@lg %T%QE%? Beig]v(\ll)aﬁsﬂph%n St F!?ed for 10

mi n. § Cogis, @Y, a2 &g 6HY, di30 ¢h) 26D 1c56(ai, 4, 125&;1,4\1@5 added, until a pH < 2 was
obt ained, -and the resulting mxture was stirred under reflux for 16 hrs.
The m xture was cooled to roomtenperature and the precipitate was

fi | t er eph(PanehydaelEtipyrnt ByB-(uedudro S8 mringhylb§-p3ed hProhdabdsa-de (1M :

The aque phas S, extr t the
organ?c fﬁ’é{#’m?? %%M?t%%%no[vent b/\a(”gs gﬁykg%%%gg&&%seﬂ?zs{mgue was
purl fi eﬂLLbynctbmmadzmg:hﬁpﬂ@deownwidm @& ghbl. lﬁ@FIuIFﬁB e aided dropppacibe

Obt é{} ne%l 2 {;O!Sé—r H-dgyxteﬁ&)p kor‘?lG EXQE%E hatkdonlhbRYd f8Ohesvadlide was

5- p- Tol ydwﬁ\ko(qos-mtmwi{mwrmcﬂdd@ 3Tyereixye )vaarh@wwa%fmé%wne (27 ny,
0.078 crysta L i 1 B )and He solid
was fi FEDIF%'%FW% hé'(fif Wt dEflgo anﬁr#gﬁt%gvﬁug a’\}\aﬁ:ﬂt)%nsol)l d M = 132C..
NVR ( 408suvite, mﬂ\iﬁé}v@s)stmai xnder eflugdfor 16 ts. (Thepmixiupy Wag cpoled §p ropm g o |
211), 7,33 (d.J o ( i 1191 @f@am(xs 1H),

6. 30 (S T—&t)m‘ d ﬁ 15902\1733) filts Zedzéa,d ﬂdeﬁ Titosanoa & us%&l on th

Pr epér ahycwalctef{lm The aqueous phase was extracted wi DCM (3 x 10 mL) aﬁer drymg

N5- Pr opyl - N a i Ee N0 add 3-- :
- Anet hylo BT é"gygrs ‘%{ﬂt%&p)ﬁle EB}%) Me%h%brﬁzﬁﬁ%f}%&&%r 0= )‘;% hﬁ_;nyrl di ni um
d

i odide elirpmi(GripEy Ok sHRQEE] ¢ojung (ehuepth Eﬁ?%sﬁ‘ﬁé‘i]ﬂﬁ HWT‘QWHP&W e iv)

n- pr opyl| e {! X3 W YR TEE ARRNsoRa. Chl or 0- 1- met hyl-pyri di ni um
i odi de lﬁ%«] fb{ﬁ-ﬁ itjno Qando DFPEA (3mL) were added to a m xture of

rret hyI 6-am noni cotinate 1 (760 ng, 5 nmmol) -and 6-brononicotinic acid 2 (1
B dyrazditRy R Hﬁ;ﬂ%ﬁét-glaﬁmv:va@’ismg,roem ahmély (=r oom
terrper ngo)hpr@:p'g%ﬁq Ay » e :

was recrystallized in methanohc HCI 3 N, 1 mL). The sohd was filtered, washed with Et;O

and dried in vacuo; w}ute_ solid. Mp = 132°C.

'H NMR (400 MHz, DMSO-dg): 8 = 7.73 (d, J = 8.0 Hz, 2H), 7.62 (d, /= 8.0 Hz, 2H), 7.33 (d,

J= 80 Hz, ZH)-, 7.22(d,J= 8.0 Hz, 2H), 6.63 (s, 1H), 6.30 (s, 1H), 4.42 (s, 2H), 2.36 (s, 3H),
25 231 (s, 3HD). ‘ : ' : ' :



10 At the conclusion of the reaction, the reaction m xture was
concentrated to 1/3 of its volune and the precipitated product was
filtered off. The filtrate was concentrated, diluted with chloroform (100
nm), washed with water and brine and dried over Na2SO4. Evaporation of the
sol vent gave a crude yel |l ow product sowhich crystallized in EtOAc to give
nethyl 6- (6- bronDnlcotlnanldo)nlcotlnate 3 as a white s6lid (I g, 65.4

% . M. FRgkraticddF2&£. 53 11-1-NVR (400 MHz, CDCl13): 5 = 11 5 (s LH) 8.96

| 8 33 (d, I‘%:J" ’Wﬁﬂé&]‘ﬁ#"’ .“%E"‘(’é#‘)‘ﬁ'm32&“%‘&““’@”"“@“‘ " He, lH) (7) g% (é ,H)’J

= 8.4 Wmefh&lbivymﬁnegﬁs-ﬂ&mlﬁel@ M5 (EST): nz/z= 338 (M+2H) KOH pel lets (5
g) were added to a suspension of nethyl 6-(6-brononicotinam do) nicotinate
"3 (5 g, 14.8 nunol) in nethanol and water (150/50 nl). The reaction '
m xture was stirred for, 4 hours. Th he sol vent; was evaporated and the

pH was adj u to. bel dw 2. The mhl olid was filtered off and mashed
with cold fat nd, dof ey thder vé&uu to glveoéim§5;%0°

br ononi cot i nam ;ﬂLCOtI id 4-=(18"g, 37% .M~ C 111- NVR
(400 "NHz, DWBC>p6) 8 =11,52 (s, 1FD"8 95(s, 111) 10, 8.29 (m

311), 7. 83 (d, J =8.0 Hz,;” 1H. M5 (EST): in/z =
2-chl or o- 1- nethylpyrldlnltun iodide (2.37 g, 18.6 nnD ) mas added to a
suspensi on of 6-(6-  brononicotinarnido)nicotinic acid{# (2 g, 6.21 nmol)

and 2- am Bos ropopyridine 5 (1.07 g, 6.21 nmmol) in YEE (100 ni),

fol |l oned by .4 g, 18.6 mmol). The reaction mgture was stirred for
4 days at RT.N Th¥ sfispens on was fil | terednff and,wa: W bh wat er
(25mL). The fi'ltratent ntrated, ditutaagd 1'n chl r shed with
wat er andand brin®, andth dried over jNa2SO4. Th 'broﬁuc

6- brono- N- (5- (5-bro yri di n- 2-yl car banoyl ) pyri di-n- 2- yDnlcotlnanldeeG-asra.

precipitated duriri evaporatlon and was drled under vacuum t o'NJi Ver
~yellow solid (400 njup

14 % . Mp. 245-247 C. 1HNWR (400 Mz, DMBO-d6): 5 =

111 (hr g, itH), 10 8 (hr s, 111), 9.0 (s 1H), 8:7 (s, 1H), 8.53 (s, 1H),
8.41 (d;J Egluo 1H), 8.30 (d, J =% 1H), 8.21 (d, J 8.4 Hz,
1H), 8.1 (d, 253 , 11-0,8.08(d, J £.818 Hz, 1H), 7.32 (hr s,

111), 6.51 (d, J ="g. , (d,=3='6.0 P, W §1.57 (g, J = 7.2 He,
4H), 0.92 (t, J = 7.2 Bz, BH) (EST): mz = 478 ( N

" 6- &om)N(S(Slwohmwlmn-N Qm$mmwmww&n yuualglmﬂvﬁ(3a)
ng, 0.73 30 mvl) was dissolved i A neat n-propyl amine. The readlion

- mxture was heated for 3 days at reflux tenperature. Then the sol vent was

evapor at e i qp i SLNSb3 b 2efoid EtOAC to
G VEgo (o famwm A S . et |

2—Chloro-1—metﬁy1pyridinium iodide (2.99 g, 10 mmol) and DI?EA (3mL) were added to a
mixture of methyl 6-aminonicotinate 1 (760 mg, 5 mmol) and 6-bromonicotinic acid 2 (1 g, 5
minol) in THF (150mL). The reaction mixture was stirred at rt (=room temperature) for 4 days.
10 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 -
chlorofonﬁ (100 ml), washed with water and brine and dried over Na;80Q4. Evaporation of the
solvent gave a crude yellow product, which chStallizéd n EtOAc to give methyl 6-(6-
- bromonicotinamido)nicotinate 3 as a white solid (1 g, 65.4 %). Mp. 234 - 235 °C.

1



54 yl car banoyl ) pyridin-2-yl)nicotinamde 7 (122 ng, 38 %yield) as a white
solid. M. 249-250 C. 111-NWMR (400 MHz, DO +- DVMBSO-cl16): 8 = 8.95 (d, J =
2.0 Hz, 1H), 8.68 (d, J = 2.0 Hz, 111), 8.50 (d, J = 2.0 Hz, 1H), 8.36
(dd, J1 = 2.2, Jr 8.8 Hz, 111), 8.24 (d, J = 8.8 Hz 111), 8.15 (d, J 5=
8.8 Hz, 1H), 8.06'(dd, Ji= 2.2, J2 539. 2 FE, 1H), 7.96 (dd,1.6, = 8.8 Hz
1H), 6.51 (d, 8 8 Hz, 111), 3.25 (t, 4.0 Hz, 411), 1.54 (m 411),
0.90 (t 'HIMR 4 CBEL): aNﬁéﬁ\fSu%)asthd ;-éﬁ)mmm)pa(ssm),@gaedd,u 1.73
0

. nunol) mas ad ed to a_sol ution géﬁanllno )= N- ﬁ#ﬁ

" (propyl dfi 78¥py Fitd e 31y B dmolrEiy Gdyd 5 At Bah n&HiEel B (95 nyg,
0.173 ng@gL934Fh'[ -3(s8%,841).. The reaction nlxture was refluxed over ni ght
and cool ed 0H was added fol | owed by-conc. 11Cl. The nixture was -
refluxeé“%§§pnmPGﬁ3§ﬂﬂfH@r 16 hrs. Then the reaction nixture was
concegntrated, the residue was diluted in water (5 m) and the pH was
adjusted to 14 .using NaCOH sol ution. The-aqueous |ayer was extracted with

chl or of &OH paligts §§ 2levess addedjtoraaspersinamewhio-6rfyampricoringraide) nigstiatedished wit h

vat er  apsle gl 9\8mdl) Ga bl i HaVE 50/ MPREOhe @ﬁ@@&@&ﬁ:@%@&&d&%ﬁm vent
yi el ded a Tresidue that was purlfled on silica gel MeOH: Et OAC) to

give a Brwtlben fherylvepk ey pvaporpisd prg, theypidawas Fsied;tp bv!fa‘g 2t T'@av'@& salid h
- HC1/ MeORat Gilf@feM €off and washed with cold water and dried under vacuum to give 6-{6- _

N5- | - N24( 646- yl 3- met hyl I 3-
G g e e S B S Sm( Shg) as & gummy

naterlal 20 111- NWR (400 N}12 1320+ DVBSO-d6): 8 8.48 (s, 3H), 7.88 (d,
J = 8.8 311 6 33 8.8 Hz, 3H), 6.08 brs H% 5.04 (brs, 211),
3. 42 (mHM( Mbz,( 8914;) 5 1§52 (SmlHMJ?ﬁ (s, ﬂ}beg%lnﬁss 2%@1( ) mz =

- 408 (M3l (29= s%ﬂﬁﬂﬁfs%ﬁs L 3 ' .
N- Renzyl- 5- 0 p- tt4y azol -2-yl am no nethypthlazol 2-am ne

di hydrochl oride 1G
‘ 15  2-chloro-1-methylpyridinmium mdlde (2.37 g, 18.6 mmnol) was added to a suspension of 6- (6-

bromonicotinamido)nicotinic acid 4 (2 g, 6.21 mmol) and 2-amino-5-bromopyridine 5 (1.07 g,
6.21 mmol) in THF (100 ml), followed by DIPEA (2.4 g, 18.6 mmol). The reaction mixture
was stirred for 4 days at RT. The suspension was filtered off and wé'shed' with water (25ml).
The filtrate was concéntrated, ‘diluted.. in chloroform, washed with wafer andand brine, and then
20  dried over Na;SO4. The product precipitated during evaporation and was dried under vacuum
to give 6-b;omo-N¥(5-(5~bromopyridin-2-ylcarbamoyl)pyridinv.’z_’—yl)nicotinamide 6 as a yellow
- solid (400 mg, 14 o/;:).Mp. 245-247 °C. ' |
'H-NMR (400 MHz, DMSO-de): & = 11.1 (br 5, 1H), 10.8 (br s, 1H), 9.0 (s, IH); 8.7 (s, 1H),
8.53 (s, 1), 8.41 (d, T = 8.4 Hz, IH) 830 (d, J = 8.8 Hz, 1H), 8.21 (d,J =8.4 Hz, 1H), 8.1 (d,
25 J}=92Hz 1H§,'8.01 d,JT= 8.8 Hz, 1H), 7.32 (br s, 1H), 6.51 (d, I = 8.8 Hz), 3.2 (d, T = 6.0
| Hz, 4H), 1.57 (g, J = 7.2 Hz, 4H), 0.92 (t, J = 7.2 Hz, 6H) -
MS (ESI): m/z = 478 (M+H). '

6-Bromo-N-(5—(5-bromopyri-din-iz-ylcarbamoyl)pyridinQ-yl)nicotinamide 6 (350 mg, 0.73
30 . 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 EtOAc to give 6-(propylamino)}-N-(5-(5-(propylamino)pyridin-2-



5-p-totylthiazol-2-am ne2-bronot hi azol e-5-carboxylic acid 5

2-Chl oro- 1-net hyl pyridiniumiodide (0.55 g, 2.2 mmol), DI EA (0.37 g, 2 9
mol ) and 5-ptolylthiazol-2-amne (0.27 g, 1.44 nmol) were added to a
suspensi on of 2-bronothi azol e-5- carboxylic acid (030 g, 144 mmol) in DW
(5 nL). The resulting solution was sgfirred at RT till conpletion of the
reaction. The nlxture was then diluted with AcOEt, washed with water, 10
dried Wgddarb gommdatquzz J@osowfém)wo@uﬁssovi@mptmpfzs@d by
columm (30 % Ac t/PE yi-el di ng

2- br omo- & ('5- p- tonIthlazoI 2- yDt hi azol e- 5- car boxam de (250 ng, 69@ as a
sol'i d. lﬂﬂm\%ﬁ'& %%W@ 8= =$0p 28011191@1? J=72§H(zd Hz,
2H), 7. |? 3) § @Jim 3 o NVR (100
MHz, CD@J.SQ)(d J(=pa@fwz 11517,983@ dd,49= 44, 2143, HWIH)1M483J =842 6D, &hsl(dgg 138. 10,
13738, 13313ﬁZuH%2é9963(%d,%2528:%932@121%2739(&}311—"{% iE§'s)Hz {Z6 604 5 379- 87

[MN.” 56 Benzylam ne . was ‘added 16 a sof ution of
2- bronD=N¥%@Zé éﬁ?ﬁ%%ré?éﬁ?4@kiﬁ?ﬁ&dﬁé0§ﬂdaﬂﬁdﬁéﬁiﬂ@)(250 my, 0.66 nunol)
in DVF ofs mgha5fgﬁg hon mxture was stirred at reflux for 2 hrs. Then
it was dlluted w th CEt and washed with water, dried with Na2SO4 and
concentrated. The crude product was purified by precipitation (AcCEt/PE);

5 yi el digags %:ﬁdoqmzyﬂ B %ﬂ&) Whs( 2adkat @ Y 1sBiuAgP! 5 fZE@QJlam - éi:r boxam de

(190 ny, 71% as a solid H- NVR (400 MHz, g :
8.230(s (prm}amlwxafodw-yloarbﬁompynémzyyl)mpow@ 7 (175 Fpe; 0.77338m thin

7. 28

(m 2 14)s mi ”?1% &Qzﬂorﬂ TigtuldZwasZlfhixed ver Didh® and cddled, therd MOR wa 3C‘ NVR
(100 MHz, &ggrg% 172. 44, 158. 89, 148.82, 145.74, 145, 06 137. 99,

10 136. 7@11%@)35@110 ¢ mixtge p@s reflpxed pgain iozomylzer 1§ hrs. %ﬂ theyrgacien  106. 83,

47. 44, Zfkad walBonbdaBbled, "R Rsithdd wasMilked b &Mt%_ﬂ']ml) %e(lﬁ-l %ad s[&}ustea td ol )

was added to a sol.ution of 2-(benzylam no)- | t hiazol - 2-
‘ 14 using NaOH solution. The aqueous layer was extracted w1th chloroform eg() ml x 3) and the

15  combined orgamc layers were washed with water and brine and then dried over NeySOs.

- Evaporation of the sol\}ent yielded a ‘residuo ‘that was purified on silica gel (2:98,
MeOH:EtOAc) to gi\}e a brown.'stio‘ky material (5 mg, 7 %). Then it was treated with
HCIMeOH to - give N -propyl-N’<((6-((6-(propylamino)pyridin-3-yhmethylamino)pyridin-3- .
yl)methyl).pyﬁdine-2,5;dizajrnine hydrochloride salt 8 {5 mg) as a gummy material. -

20 'H-NMR (400 MHz, D,0+ DMSO-d): & = 8.48 (s, 3H), 7.88 (d, J = 8.8 Hz 3H), 6.33 (4, 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 (ESD): m/z = 408 (M+3H)

25



yDt hi azol e-5-carboxam de (170 ng, 0.42 rmrmol) in I'HF (6 nL) at RT. The
resulting solution 15 was stirred at reflux overnight. The reaction was

t hen quenched with MeOH (2 inL) and IN Ml was added until the pH reached
2. After stirring the reaction mxture at reflux tenperature for 12 hrs,

t he organic solvents were evaporatedsand the aqueous sol ution was
neutral.ized with IN NaOH, extracted with CHC13, dried with Na2SO4 and
concent Paeramtiokieb2lsr ude product was purified by col umm  (AcQED, vyi el ding
N- benzy azol - 20 2-am ne (30 ny,
189) . 1J1v?%&%NR«%Qkaﬂimﬁi%&.yd)a%%w&@ﬁ% J =8 Hz, 211), 7.23 (m
513), 7diydioghlogde 813: 211), 6.93 (s, 1111), 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. '3CNWR (100 M1z, CDC13):

6(ppny: 197.01, 170.75, 151.05, 137,39, 137.26, 137 31.82, 129.07,
128.48, 127.48, 127.41, 125.75, 121.%9)) 100. 46, 49 %e{\ 95 '20.99. 25 MB

(ESO nilz: s . s G :
-t ol yltHoi - 2-y| &, e sret hy Ojhi 8zol - 2- ami ne (20 nmg, 0.05
\ ssolved in ngthanolic HG (3 N, .~tAL) and CHCL3/AcCEt was -
. .%]yma,ggwgnmtamgmg@uxaxym filtered by decantation and dried in
vacuo, Yyielding N—benzyl 54(5-p-tol yl t hi azol - 2- 30 ‘
yl am no) net hyet hi azol - am ne di hydrochl oride as a white soI id (11 ng,

10% .M. 105-106 C. Q‘Eratlon of 2j:
! ﬂi hi g=4l 2- ani ne

N- Benzy1- gs(.4- p-t of 2-yl am no) net hyl
19'5) gcr¥b 2h starting

di hydr oehisgr 1 de :
from 4-p-t6l ylf hila701- 2-ami ne a bro i azol e-5-car b ic acid: (3.5
ng, 59% . M.~ 108 C. 11-1--N|\/R(400I , CDC13): t5(ppm: 7.61 (d, J=
8 Hz, 210, 7.28 (m 5 H), 7.13 (d, J= 8 Hz, 2H), 6.95 (s, 111), 6.60 (s, 1
H, 4.42 (s, 2 H), 4.34 (s, 2 H, 3.01 (bs, 2 H, 2.31 (s, 3 H). 1013C NMR

(100 MHz, CDC13): 6(ppm..170~08, 168.62, 151.11, 138.15, 137.48, 137.23,
131. 86, 129 12, 128.5 S?.J\}T 7.74, 125.80, 122.076, 100. 53, 49 33, -
7 (% 33390 [ M) o |

und o] p‘r;g;par ed

40. 07, 21.-3%—!\6

2-Chloro—l-methylpyridinium iodide (0.55 g, 2.2 mmol), DIEA (0.37 g, 2.9 mmol} and 5-p-
tolylthiazol-2-amine (0.27 g, 1.44 minol) .were added to a suspension of 2-bromothiazole-5--
‘céi:‘b(‘:rxylic ai:id-(0430 g, 1.44 mmol) in DMF (5 mL). The resulting solution was stirréd at RT
till completion of‘ - theircaction. Thé mixture was then diluted with AcOEt, washed with water, -
10 dried with Na;SO4 and concentrated. The crude product was purified By column (30 %
AcOEY/PE), yielding 2-bromo-N-(5-p-tolylthiazol-2-yl)thiazole-5-carboxamide (250 mg, 46%)
as a solid. ,
TH-NMR (400 MHz, CDCly): S(ppm): 819 (s, 1H), 7.6 (d, J= 8 Hz, 2H), 7.15 (d, /= 8 Hz,
2H), 7.04 (s, 1H), 2.31 (s, 3 H). ' ‘
15 BC-NMR (100 MHz, CDCl): 8(ppm):157.89, 149.44, 147.77, 144.33, 143.16, 141.99, 138.10,
137.38, 131.07, 1?9.32, 125.87, 107.34,20.93.

MS (ESI): m/z (%): 379.87 [MH'].



15 Preparation of 2k:

N- Benzyl-5- ((5-(4-fluorophenyl)-1H Pyrazol - 3-yl am no) net hyl ) t hi azol - 2-am n
e di bydrochl ori de 2- Chl oro- 1- met hyl pyridi niumiodide (0.84 g, 3.3
mmol ), DI PEA (0.78 nL, 4.4 nanol) and tert- butyl

3-am no- 5- (4-fl uorophenyl) - 1H pyrazed e-|-carboxylate (0.5 g, 2.2 mmmol)
were added to a solution of 2-bronothiazol e-5-carboxylic acid (0.45 g, 2.2.
Mol ) i BeMamf® (M43 milHe321Bmol siat hddagto&odoumbmnf MH@{Nﬁﬂeldlyahmﬂr t | I I

washed. w DA Srmbare o Re st P R ARE  Beatkih A 0B

was pur bifrred Gt Rylwe Rk 0nFs. (R &M%uﬁﬁ%ﬁ%@t andi eashd, wishi whteti dripdtvett - but y|
342-
br omot hiNaS0k g _congepfatedniThe erele (oUy, ¥ BRI ﬁgflﬁltarngl% o(ﬁ OPUEEY boxyl at e.

(1605 ngy;eﬁﬁv%)z @BsnzAaniib (S phdtfthiakdl-2LyHthicl e AQbokddzide CBCHYR) 71%) pm) . 11. 39
(s g} 8.56 (s, 1 H, 7.79 (t, J- 7 H, 2 H, 7.31 (t, J=8.6 Hz, 2

, '(“s 111), 1.71 (s, 9H). Benzylamine (0.1 nL, 0.87 mmol) was-
added t G- aMFO{490 Moz, ODCLE Blophtt8yds (Bs, § 208 25nwm 1), 7280! (-5 8 Hz, 2H), 7.46

fﬁﬁéf’? X_?E»‘! ﬂ?%k?}'ﬁiée%?ﬁzrﬁi’&m%%a} (LB sy Bt D hadls ﬂ%ﬁ??gd”‘gi 85 ¢
24 fied
bgrcol urrﬁ?;gi O@MH@ cOEt aqipggonmm la&diédm Seéagmﬁe;l;érm 06t 1379, purifie
(bedyl &3 31p§.8(@3(93;.1{2!31!.&18%91%&;%9%11?5.-%%753 St 90\? #§% r 248t e- 5. car boxar ni d
e (180 nms (E8H%/- 8%): 20758 [MIt"). L _ S

'BMS (02 mL, 2.1 mmol) was added to 2 solution of 2-(benzylamino)-N-(5-p-tolylthiazol-2- '
yD)thiazole-5-carboxamide (170 mg, 0.42 mmol) in THF (6 mL) at RT. The resulting solution
15  was stirred ét 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 wef'e; evaporaicd and the aqueous solution was neutratized with
1N NaOH, extracted with CHCl;, dried w1th Na,SO,4 and concentrated. The crude pfoduct was
purified by column (AcOEt), yielding N—benzyl-S~((5-p-tolylthiazo1-2—y1amir;o)methy1)_ﬂ1i‘azol-
20 2-amine (30 mg, 18%).

- "H-NMR (400 MHz, CDC13) 5(ppm) 7.59 dJ= 8Hz,2H) 7.23 (m,SH), 7.11(d,J=8Hz,
2H), 6.93 (s, 1H), 6.58 (s, 1 H), 4.40 (5, 2 H), 4.32 (5, 2 H), 3.41 (bs, 2 H), 2.29 (s, 3 H).
BC.NMR (100 MHz, CDCL): &ppm): 197.01, 170.75, 151.05, 137.39, 137.26, 137.03,
131.82, 129.07, 128.48, 127.48, 127.41,'125.75, 121.99, 100.46, 49.30, 41.95, 20.99.

25  MS (ESD): m/z: 393.28 [MH"]. '

N-Benzyl-5-((5-p-tolylthiazol-2-ylamino)methylythiazol-2-amine (20 mg, 0.05 mmol) was
dissolved in methanolic HC] (3 N, 1 mL) and CHC‘UAGOEt was added. The pfecipitated solid
was filtered by decantation and dried in vacuo, ‘yielding N-benzyl-5-((5-p-tolylthiazo}-2~

30  ylamino)methyl)thiazol-2-amine dihydroch]oﬁde as a white solid (11 mg, 10%).Mp. 105-106
o, . .



11-1-NWR (400 M -1z, CDC13): (ppm: 7.85 (s, 111), 7.64 (s, 211),
7.34-7.27 (in, 5H), 7.08 (1, J =8.6 Hz, 2 H), 6.71 (s, 111), 4.51 (s, 2
H, 4.39(s, 2 H. 5 M5 (ESD: mlz : 394.37 [Mn. BMS was added to a
solution of 2-(benzylam no)-N-(5-(4-fluorophenyl)-/H pyrazol -3-

yQ hi azol e- 5-car boxarni de (50 ng, 0543 nunol) in THF (I nlL). . The resulting -
solution was stirred at RT overnight. The reaclion was then quenched with
MeOH (0.5 nL) and IN HC1 was 10 added until pH = 2. After stirring the
reaction m xture_at RT for 3 hrs, the organic solvents were evaporated and
t he aqu&"tﬁ”é‘tﬂf‘ﬂff‘bn was neutralized with a NaHCO3 sat urated aqueous

sol ut i ON-BekIFSAE4- %wmhonﬁﬁhunmemﬁ)mam Ne@ibOdibgdmbcldorident r at ed. The
crude product was purified by colum (0-2%EOH AcCEt gradient), vyielding
N-benzyl-54(5-(4-fl uorop 1H pyr azol - 3-yl am no) met hyDt hi azol - 2- am ne
(59 my, 98 % . 15 111-N /HC(;PSOD) 5(ppm: 7.49 (s, 2H),
7.30-7.27 (m 511), 7.03 (t, 1 H, 5.82 (s, 1 H)
4.35(s, 2 H, 4.28 (s, 2 H. (EST) /\@p 34 [ M.

. 7V-Benzy1-545- (4-fitrorophenyl)-111-pyrazol | am no) net hyDt hi azol - 2- am
ne (59 ng, 0.13 20 mmol ) was dissolved in nethanolic HO (3 N, 1 nL) and
AcCEt was added. The precipitated solid was filtered by decantation and
dried i Compamd 2j wheprepareg abldbserized foS2bstérting from replobihiagol-2-amine and 2-

N e e N g
‘N- Met hy 3-ba(RI €400 MHzy CDBLp S¢dpmd:- K6 1adi Fro B mizeZHDyV 2§ . 340 7.3 @nd 1é Hz, :
di hydrogﬂig%ﬁSf H%gg&sg})&%qqz% 4ﬁr(ep29ﬁ)egoia&sdzeﬁ)c§bp&d3 ﬁj)r 2w, starting

from4

(netiby! Praetvrhgde odRE QTN SpryrDaﬂVmGQ,tllﬁS&Z,ollﬂ-H das bal BEH§dE37.2328 ny,

80 14-116 7.97 (t, J=
5. e? sz?:illg%) 129%1327‘52%58 123. 55}1@ F&N@%ﬁqz% T?ép?ﬂ% (d, J(: 8 Hz,
211), 6.99 (s, '6.96 (s, 1H); 4.46 (d, J 5 6 Hz, 211), 2.76 (d, J=

4.3 He, 13C N1vf R (100 MHz, CDC13): S(ppm): 169. 73,
167. 45, N§5%396”3%§H§%§§ﬁ%ggl43 132.15, 128.97, 125.53, 121.96, 100.52,
40. 52, 3&6Z20.76; |

15



M5 (ES!'): mz : 317.24 GQvHL. 10 Preparation of 2o:

N- Met hyl -5- ((5-p-tol ylthiazol-2-yl am no) net hyl )thi azol - 2- am ne

di hydrochi m de 15 Conmpound 20 was prepared as described for 2w, starting
from5-p-tolylthiazol -2-am ne and 2-

(et hyl (tetrahydro-2H pyran- 2-yf | ami8no) t hi azol e- 5- car bai dehyde: (70 nyg,
78% . Mp. not determned (it decorrposes above 140 <V). 20 1H NMR (400 MHz,
CDC13) : Preamapog of Zk: 97 (t, J= 5.6 Hz, 7.75 (d,. J= 8 Hz, 21-1), 7.33

56 ﬁzH)N eﬂy? 53&7%4‘('-‘81'0PE‘ZEQ’I)@}-}Jﬁﬁ%Olg%'Iéﬁmo)hewg?il)ﬁaz%?%—é_ﬁxla\lnweé H% o468 .,(_d, J=

CDC13) : diapgriochloride70. 65, 168. 37, 150.68, 13836, 137.35, 133.08, 129.89,
126. 45, 122.89, 101.45, 41.44, 31.55, 21.68. 25M5 (EST): m(z: 317.38
([ML-11. 61 Preparation of 2p:

N (Pyri -y1)-5-((thiazol - 2-ylam no)xnet hyl ) t hi azol - 2- am ne C '
trthydrmo et hyl brom) qzol@\;i xyl.ate tol uene, reflux
liiiBr o N w — -

. Br .

DEA, DME, it NH

* 3MHCIVMeOH _
. N /—(\F HCl _
e NH S _
H
‘ N opa

2-Chloro-1-methylpyridinium jodide (0.84 g, 3.3 mmol), DIPEA (0.78 mL, 4.4 mmol) and tert-
* butyl 3—a:nino~5-(4aﬂﬁorophenyl)-IH—pyrazole—l-carboxylafe (0.5 g, 2.2 mmol) were added to a
solution of 2-bromothiazole-5-carboxylic acid (0.45-g, 2.2 minol) in DMF (6 mL). The
10 resulting solution was stirred at RT till completion of the reaction. Then the mixture was
" diluied with ACOEt, washed with water, dried with Na,SO4 and concentrated. The crude
— product was purified by column (50%-100% AcOEYPE gradient), yielding tert-butyl 3-(2~
bromothiazole-5-carboxamido)-5-(4-fluorophenyl)-1 H-pyrazole-1-carboxylate (160 mg, 20%) -
as a white solid.
15 'H-NMR (400 MHz, CDCl): §(ppm): 11.39 (s, 1 NH), 8.56 (s, 1 H), 7.79 (t, /=7 Hz, 2 H),
7.31 (t,J=8.6 Hz, 2 H), 6.96 (s, 1 H), 1.71 (s, 9H).

Benzylamine"(o.l mL, 0.87 mmol) was added to a solution of tert-butyl 3-(2-bromothiazole-3-

_ carboxmnido)-5-(4_-ﬂuqrophenyl)-1H—pyrazole-1—éérboxylate (160 mg, 0.43 mmol) in dioxane
20 (3 mL). The resulting solution was stirred at 85 °C for 24 hrs. The solvent was evapo:_'ated and
_ tl.xe‘ crude pfodﬁct was purified by column (0-10% MeOH/AcOEt gradient), yielding -2-



3N HCl C5-111CG SIN S NC HC1 H MeOH NC 5 DIBAL-H (1M in hexanes,

16.88 nL, 16.88 rnnol) was added to a solution of ethyl 2-

br onot hi azol e-5-carboxylate (2 g, 8.44 mol) in CH2A 2 (16 nL) at 0 C. The
mxture was stirred to RT for 6 hrs. After quenching with MeOH (6 niL),

Et 20 and a saturated sol ution of Roghelle's salt were added, the reaction

m xture was .stirred until the two phases were clearly 10 separated. The

or gani C (iRhAfthinGN-(81d-BehropheRGRTH-pkat3-gintliapule-foarbekamdeod$timg, 90%)
chr omat ogr aghy (30% 100% AcOEt/ PE gradient), yielding

(2- bronﬁ%q’ﬁ" -5-yOrethanol (1.44 g, 88% as an nil. | HNWR (400 Mz,
CDCL3) - oo K&Bﬁcb@h) Btfom):4r. 935,105, 7.64 (H)2041.507 17, 3H7.08' (3G NVR (100
MHz, CDClg 139. 58 ('Lsa 89, 57.109.

71 (s lH} 451 (s, 2 H), 439

5 ’VIS(ESI‘ m/z 1 394.37 [MH'].

- BMS was added to a solution of 2-(beﬁzylamino)-N-(5—(4-ﬂuorophény1)—1H—pyralzol-3—
yl)ﬂﬂazole-S-carboxamidé (50 mg, 0.13 mmol) in THF (1 mL}). The resulting solution was
stirred at RT overnight. The reactionwas then quenched with MeOH (0.5 mL) and 1N HCI was

10 | added un‘-cil pH = 2. After stirring the reaction mixtore at RT for 3 hrs, the organic solvents
“were evai)orated and the aqueous solution was neutralized with a NaHCO3 saturated agueous
solution, extracted with AcOEt, dried with Na;SO; and concentrated. The cmde product was . -
bu:iﬁed by column (0-2%MeOH/AcOEt gradient), yielding N-benzyl-—S-((57(4-ﬁuorbpheny1)- '

1 H-pyrazol-3 —ylam1no)meﬂ1yl)tluazol-2 -amine (59 mg, 98 %). B

15 1H—NMR (400 MHz, CDCly/CD3;0D): 8(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, 21D, 4.28 (s, 2_H)._
MS (ESI): m/z : 380.34 [MH'].

_ N-Benzj(l:S‘-((S-_(4—ﬂuorophén’yl)--1H—p}'/raqu-?:-ylaminb)methyl)ﬂniazol-2-amine (59 mg, 0.13
20  mmol) was dissolved in methanolic HCI (3 N, 1 mL) and AcOEt was added. The precipitated
- solid wés filtered by-dcéantation and dried in vacuo, yielding N-benzyl-5-((5-(4-fluorophienyl)-
| 1H-pyrazol-3-ylamino)methyl)thiazol-2-amine dihydroch]oride as a vellow solid (14 mg, 25%).

Mp. 78-80 °C. | |

25

Preparation of 2n:

N-Methyi-:'s—((tt-p-tolylthiazol—2—y}aminc)methyl)thiaze!—Z-a_mine dihydrochloride

S



" The re

15 M5 (ES1): mz : 193.83 [Mn M02 (3.8 g, 37.10 =not) was added to a

sol ution of (2-bronothiazol-5-yl)nmethanol (1.44 g, 7.42 nunol) in CHC13
(20 mL). The resulting m xture was stirred at RT for 3 days. Then the
solution was filtered through celite and concentrated, yielding

2- br onot hi azol e- 5- car bal dehyde 20 (?@0 ng, 61 %9 as a white solid. "H NWR
(400 MHz; CDC13): ??(ppm: 9.95(s, , 8.16 (s, 1 H. 13CGNVIR (100
M. CORhRourfdoR as prkBlsid edkiflarkés zva@énﬂlg frob2 Ribihiaid MeidfsSl - 192. 31
'([I\/Ilt 1).. A'solution o br onot hi azol e- 5- car bal deh 150 78 nmol )
and 2- armeibylfieirahyds éH‘@YIBn %gl)a@‘n?)@“#ﬁﬁS)“a{WdﬁiﬁF‘%é??em% 780@)1\/1&”34@}3§ nol ecul es
sieves were stirred at reflux overnight. 5 The strong yellow solution of

t.he correspondl ng imne was then poured over NaBH4 (147 9 mol) in

hot Et OFHABER (40P M EDEL): Gfpays?- Yot Jn%%d@fﬂﬂﬁ@aﬂe&%%éﬁ@@s ed and

puri f:i e =)

Ra( 2 br ot A PO P e R Ty PO 2 4 1 o
H-NIVR (MOU‘DM—&O(SGDBOD/CDClS) 15(ppm: 7.33 (s, 1H) 6 95 (d, J= 3.7 Hz,

I H) ( NVR (100

%@%%{% 6%3%) 1%%‘9’%46%230 743%499 ?;6593%33 1?:’%% 1%%36231 g’i 107. 53,
41 29. WB?ESZ_S)B 12196, 102'56,‘@(52(3[m—3€)76 15 2- Aminopyridine (0.150 g, 1.6
nmol ) nsi on of NaH(64 ng, 1.6 rrm)l) in THF (4 ).
%@gg soI |ontﬁﬁ§ stirred at 65 C for 45 mn. Then

N- ( (12- br onot hi azol - 5-yl)nmethyl)thiazol -2-am ne (110 ng, 0.4 mmol) was

- added and the reacti-on mxture was stirred at 65 C oyem ght. The reaction

was quenched with water and the reaction m xture was extracted with AcCEt.

The or g&mépargienst2avas dried, concentrated and purified by col.um 20

- ohr ol AEARNLS(53-10f kot A A DAy Blfachi R alRAILGARIUCt €d to

el im nate ex m nopyridine- , o :

N (Pyrklin-2- y1) 5-((thiazol - 2-ylam no) met hyI )t hi awl - 2- am ne was' obt ai ned

as a weal dy yellow solid (15 ng, 4% 11-1-NWMR (400 MHz, DWVbO-d6):

- 43(ppm: 11.12 (bs, 111), 8.24 111) 7.97 (s, 111), 7.67
(t, 3= 8 Hz, 1H), 7.26 (s, 1H), |7 })‘E?"*(d S _N'g 2 Hz, - 111), 7.02 (d, J= 8.4

Hz, 1H), 6.88 (t, J " 1o

15

~ Compound 20 was prepared as described for 2w, starting from 5-p-tolylthiazol-2-amine and 2-
w(me-.my1(te1ra&1ycim-2H-py£aﬁ-2-yl)atm':;lo)miaazole-5-c'arbal_de:hyde: 70 me. 78%). Mp. not
. ~ .determined (it decomposes above 140 °C). | |
20 'H-NMR (400 MHz, CDCIg} S(ppm): 7.97 (t, J = 5.6 Hz, 1H), 7.75 (a J= 8 Hz, 2H), 7.33 (m,
1H), 7.19 (d, J = 8 Hz, 2H), 7.00 (s, 1H) 6.96 (s, 1H), 446 (d, J = 5.6 Hz, 2H), 2.75 (4, /= 5
 Hz, 3H), 2.31 (s, 3H). |
BC.NMR (100 MHz, CDCly): 8(ppm): 170.65, 168.37, 150.68, 13836, 137.35, 133.08,
129.89, 126.45, 122.89, 101.45, 41.44, 31.55, 21.68.
25 MS (ESI): m/z: 317.38 ((MHE'].



25= 5.6 Hz, lii), 6.64 (d, J= 4.4 Hz, 1H), 4.53 (d, J= 4.8 Hz, 2H).
13C-NWR (100 MHz, DMSO- c15): t5(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. M (ESI):
mz :290.32 (WHIT 30

N (Pyridin-2-y1)-5-Wiazol - 2-yl at ni ag) met hypt hi azol - 2-am ne (15 ng, 0.05
nunol ) was dissolved in nethanolic 1 (3 N 1 n) and Et20 was added. The
preci pi tigb@gadiml drdpvas 63 filtered by decantation and dried in vacuum

yi el din pyr|d|n2y1 ((thiazol -2- ylarnino)neth pthlazol 2- am ne
{1 hyclr QEERSEYY 4t 2 i et orposi 1 on >145

C. Preparation of 2q:
" N-Benzyl-54(5- quoropyrldln 2- yI ani no)lnethyl)pyrldln 2-am.ne 0 ° )0 71%

3NBr eage |) daalhl or of thy,L,,@ ri CI i'nfu odi de '/ DI PEATTHF/ 24h
RT.ii) Berg%ggg ef 148mGeT i THFERETT u |v)—M?6'H/HCI/RT/1h 10
2-Chl oro- 1- thylpyrldlnlum dide (2.2 g, 9 3 mmol ). and MTA (1 ) were
added to a re_of 5f|uoropyr|d|n2amne1(554 ng, 4.9 mol ) and

romot tazolerS-.

6- br ononi €8 drldky@e 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
m xt ure was _concentrat ed to 1/3 of its volune and the preci pitat ed product

vvasfiltered Theflltr entrated di uted with chl orof orm
(100 ni), 15t d m@fand ezn—é /* Na2SO4.
aver

Evapor at i on;ﬂx@e_ﬁﬂm.s oducyy; iCh Crystallized
in EtOActo"ggﬁszbrorm l\l—(5f|uorr®°pyr|d|n- - Dnlcotlnamde3(1 05¢g, 71
% as a white solid. M. 173-174C.. i

| eo %f(\ X Q

HC HCI H

DIBAL-H (1M in hexanes, 16.88 mL, 16.88 mmol) w.;is added to a solution of ethyl 2-l |
Bromoﬂﬁazole—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 waé stirred until the two phases were clearly
10 separated. The organic phase was dried, concentrated and purified by coluxﬁn chromatography
(30%-~100% AcOEYPE gradlent) yielding (2-bromothlazol- -yl)methanol (1.44 g, 88%) as an
oil. ) _
"H-NMR (400 MHz, CDCl3): 5(ppm): 7.25 (s, 1H), 4.93 (bs, 1 H), 4.69 (s, 2 H).
BC-NMR (100 MHz, CDCly): §(ppm): 144.25, 139.58, 136.89, 57.19.
15  MS (EST): m/z : 193.83 [MH]. "

MnOy (3.8 g, 37.10 mmol) was added to a solution of (2-bromothiazol-5-yl)methanol (1.44 g,

7.42 mmol) in CHCl; (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): 5(ppm): 9.95'(3, 1H),8.16 (s, 1 H).

3CNMR (100 MHz, CDcxg)} 5(ppm): 180.93, 150.47, 145.48, 142.91.



11-1-NML2. (400 MHz, CDCI3): 8 = 11.27 (s, 111), 8.94 (s, 1H), 8.43 (s,
1H), 8.27 (d, J = 8.0 Hz, 1H), 8.2 (d, J =12 Hz, H), 7.83 (m 21-1). M
(ESI): mz = (297, MtH). The 6-brono- N (5-fl uoropyridin-2-yDnicotinam de 3

(500 ny,

1.68 mml) was dissolved in benzyl amne (2 nm), and heated at

140 C for. 48h. Then the reaction m xture was concentrated. 5 The product
was recrystallized fromethyl acetaté and pet-ether to give

6- ( benzys (ERIp 9z

white soli SEE .
8.69 (s, 111), 8 36 (s, 111), 8.17 (s, 1H), 7.79 (s, 111) 724 - 7.70(m

6. 9 sditionbf ?—bﬁmﬁﬂﬁ&ole%wbaﬂc@ae élgﬁ) rr%,lé)’S m%‘n%l)%d b Elnb thilofe (78( 323,

H,

Mk
 6- (H)benzw%ﬁ’ﬂﬁ&)m%l indolpqng 67 By AndiiAn mgleclg}@rﬁtqm ivieeer stifretbataefiwy oereighy 20 i nL).

The rseacte @QGH@ W @ﬂiﬁ@ﬁ of @t lzéﬂ‘e@;%n&xﬂé inife Qﬁss‘:he &%0& NaB&G gféqgnén T?(]teu'ig '

was cooled to @2} %] fol | owed by conc.
reactlor?grﬁl%f’]@uffbh‘\?\ﬁ@ﬂ e

vat er ( ByRbhmn THEmRELNAT (9 Méél@c@EB geléﬁilﬁﬂ@ -bldnofnfaGLs. ﬁﬂne%ﬁlﬂ& was

extracted with chloroform (50

BVS (400 AL)

ot ot ( Mhﬂgropyrl di n-2-yl ) ni cotinam de 4 (500ny, 92% as a
167- 1 8C. 111-NWR (400 MHz, CDC13): 8 = 10.5 (s, 111),

was added to. a soI utio

were a
efcglorless palution vpn Sltered. spuschteated and purified

organi ¢ phases

W th

brine arfcmHiG G B8 &t Yehasaselad. Evaporatl on of the solvent gave a crude
pr oduct. 'uhhai AV CL ORI, Sibinhr 89l (b s ELANS) cESkncl Pt 1

Nbenzy1-5- ((5-fi uoropyri di n- 'Tam™no |d|n hi.s was
t r edfed =i 1 1% 28). Bidi ( Pdbsg i the corresponding salt (50 my 13 % as a
whi t ®A. 1 8 d J =
e S 11 B0 ]*@ﬁ‘_é%‘?’c%’ﬁhi Yt (850" a0 57355, figs, H?”(

-73373277i3rar61%|-|)728(m3H) 720(dt J=3.2, J =8.0 H, 111
6. 40 (i MS@%),,,A%s@?W%ll) 4.61 (s, 111), 4. 53 (d, J = 6.0 Hz,
5.2 Hz 211)

4.34 (d, J =

2s:

15

20

25

30

(ER): mz = (309, IVH—|) 25 65 Prepar a

‘.’2-Aminc_)pyridine (0.150 g, 1.6 mmol) was added to a suspension of NaH (64 mg, 1.6 mmol) in
THF (4 mL). The resulting solution was stirred at 65 °C for 45 min.- Then N-((2-bromothiazo]-

- 5-yDmethyl)thiazol-2-amine (110 mg, 0.4 mmol) was added and the reaction mixture was

stirred at 65 °C ovem1ght The reaction was quenched with water and the reaction mixture was

extracied w1th AcOEt. The organic phase was dned, concentrated “and punﬁed by column

to give

) 6. 35-
211),
t| on of

chromatography (in AcOEt). Precipitation from CHCI3 was conducted to eliminate excess 2-

aminopyridine N-(Pysidin-2-yl)-5-((thiazol-2-ylamino)methylthiazol-2-amine was obtained as
a weakly yellow solid (15 mg, 14%). '

H-NMR (400 MHz, DMSO-d): §(ppm): 11.12 (bs, 1H), 8.24 (d, J= 4.4 Hz, IH), 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, /= 8.4 Hz, 1H), 6.88 (t, J
= 5.6 Hz, H), 6.64 (d, J= 4.4 Hz, 1H), 4.53 (d, J= 4.8 Hz, 2H).

PC-NMR (100 MHz, DMSO-dq): 3(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 (ESD): 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 HCI (3 N, 1 mL) and EO was added. The precipitated solid was

re washed with



THP Reagents: i) 2-chloro-1-nethyipyricliniumiodide /D PEAN Tl 3day5 i)
Benzyl am ne/ 110 C overnight iii) BMNTHF/ MOH HC iv) MeOH HCI To a
suspensi on of
5-(4-fluorophenyl)-1-(tetrahydro-2H Pyran-2-yl)-1H pyrazol e- 3-carboxylic 5
acid 1 (400 ng, 1.37 mmol) and 2-chlgoro- 1 -nethylpyridiniumiodide (524
"~ ng, 2.0 mol) in THF (20 ni), DEPEA ?0 46 m) foilowed by

6- br onoRfeicdi By 2tcdiiaRSn 2und23hed Un ¢ac§1zrn,mmhd)nng @,ﬁﬁﬁtgql)-sTmaﬁdnpenSI on

was- stirred for 72 hrs. Then the reaction m xture was concentrated,

di | ut ed Yanngmehyhigoht-ymas gitydoetetde dl 4ing. R P T hiegsir e (50 M x 2).

Al l org%_geog SnWefeecwashed with water and brine, dried over Na2SO4 and
concentrated. The residue was 10 purified on a-silica gel colum"(EtOAc:
pet-ether 1:4) to give N (6-bronmopyridin-2-yl)-5-(4-

fl uorsopheny1) - 1- (t et r ahydr o- 2H- pyr an- 2-y1) - 1H pyr azol e- 3- car boxamni de 3
(180ny) as a white solid. M. 151 152C. 11-1- NNR (400 NPE CDC13): 8 =9.53
(s, 1H) Prepagatiopef2g =g -0 Hz, 7.83 (dd, J =5.2, J = 8.8 Hz, 2H),
7 64 (t 'N- ﬂeﬂglgs-gs-hlﬁem din-2- ﬁﬁniﬁmmegﬁ?))p;néiﬁ-l(atmme] 9. 2 Hz, 2H), 6.04 (dd,

L 117) J =11.0 Hz, 1H), 3.86(t J = 11.6
Hz, 1H) 2.52-2.60(m 1 ,-211216(m oH), 1.27-1.57 (m 2H).

N—(G-Brd' din-2-yl <f 1 uorophenyl) - 1F ydr g- 2H pyran- 2-y1) - 1H
- pyr azol e-iis- %ar boxaé‘?de (300 ny,_H 67 mol \;\‘@ssel ved in

‘benzyl am n % The r n 20 et ure was d hrs at 130
'C. Then the react on mxtur8 wal purified on a.S|W|cangI (1:5

Et 0Ac: Pet-dther) to give 2

3 .
_N-(6- (benzyl ami no) pyri di n- 2-y0- 5- (4-f | uor opheny0-1- 66 N Br
(tetrahydso- 2H pyran-2-y0- 1H pyrazol e- 3- car boxanm dex# p# a white solid.
(187 ng, 5 1" Mo. 3 =7.79 (brs,

139-140C. "H- NWR (400 Nf Hz, CDC13)

211), 7.18- . -7.09 (t ,],).,3% 6 1), 6. 94 (s, 111), 6.84
(d, J =8.0 43 (d._J= .98](d, J = 9.6 Hz, 1E1),
464 (s, 52HHAI3. 96 %,Mé 4 Mz, 114). 2.54

(m 1H), 2.02- 2.10 (n1 ZFD 1. 67 n1 3H) Hbra dlntethylsuflde (50
1L) was added to g solution o N—(6 (benzyl am no) pyri Eg _
(4-f1 uorophenyO- 1- (tetrahydro 2H- pyr an- 2-y0- 1H- pyrazgl e- 3 r ba gide 4 (1 .
8Q ng, 038
Reagents: i) 2~chioro-’t-methylpyndmlurn iodide IDIPEA!THFI 24h RT if) BenzylammefMO oC.
iify BMS/THF/reflux, 24h iv) MeOH!HCIIRTHh

10 2-Ch]0r0—1-methy1pyridinium iodide (2.2 g, 9.8 mmol) and DIPEA (1 ml) were added 0 a
mixture of 5-fluoropyridin-2-amine 1 (554 mg, 4.9 mmol) and 6—_bromonicoti-nic 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 wasr 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;SOs. Evaporation of the solvent gave a
crude yeIlow_ﬁroduct, whiéh 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, CDCls): 8 = 11.27 (s, 1H), 8.94 (s, 1H), 8.43 (s, 1H), 8.27 (d, J = 8.0 Hz,
1H), 82 (d, J =12 He, 1H), 7.83 (m, 2H). -



10 mol) in TEIF (10 mM). The reaction mxture was refluxed over night and
cool ed. MeOH was added, followed by conc. HCl1L and the reaction m xture was
heated for 5 hrs. Then the reaction m xture was concentrated in vacuum
diluted with water (5 m) and extracted with chloroform (50 m x 2). The
conbi ned organic |layers were washedgyi th water and brine, then dried over
Na2SO4 and concentrated under reduced pressure. The crude product was
purifi edM®ESSE hizea2geM+iy (50% Et OAc: pet-ether) to give

N2-benzyl - N645- (4-fl uor ophényl) - 1H pyrazol -3- .

yOret hyl ) pyridine-2,6-diamne 5 (2 0 ng) as an-oily material, which was - -
treated mg %rbr%mi Nqslgh&mpyhuﬁhmﬁm%h&mwz ¢sobang, .68 Emol] Ras lszaédma tin Was
evapor at ed under uce essure.to giv materi a

11-1- N f§‘)‘£‘5 g 140 %‘3 5‘54%@@}*1“%%%}/@&“”?}%3 CSH%HW&Q 2H)
7.285 7.13¢ pl(oﬂ’&ct&b@z;ec@.ﬁzﬂbz’ba Hobn ethyl -ace%i -kt Yo gifs SbehSlambd)-N-8- 93 (s,
211), 3.87 (s, 67 Preparation of 2t:

|_|)
N- Benzyf“%’&?)”’(iﬂ‘%‘ lﬂ’bﬁoﬂﬁ‘féﬁlﬁfﬁwﬁ‘& ?)3%%1““3" SWdam no) i net hyl ) pyri di n- 2-amin
MiReswrsst’s; 9 2-chloro-1-net hyl pyridi ni um i odi de /Dl PEA RT/ 3days

||) Benzyl am ne/ 110 ¢/ overnight BMS/ THF/ Me01-1/1-1Cl 5 2-Chl oro- E
- met hy | pyPYNR (M2 §PGE): Cgstl-#s; 11D §-68dsntiD) 8-4h- BOPEN ¢ Y774} (Swere added

'to a sollmvmefm(ﬁ;lmpa@m@@lclsmz@za £192:(BH0 ny, 2.47 mol) in dry
nl10 %30/5 m.)._The reaction mxltq)uresz(waggstl rred for 1 hr. ten-Butyl
3- ani'no-

At 1ao i ReMyb} 14 pyrazol e- 1 - carboxyl ate 1 was added (650 ny,
2.47 mol). The resultl ng yellow reaction mxture was 10 stilled for 3
days. Then the reaction m xture was concentrated under reduced pressure

the resBdie @B MW Feedadded ciql @r Selgten fd Swheamdamipg)(SBrospyadia2bri ne, and

then dr gﬁdcdmﬁﬁﬁldé\la%@éy (irchs,L?ewé Fdabtdn GHiER s $EAIE] WRS6 BHY irhdn8de ON Silica
gel (Et pet - et her

6- br on FRE{OS mpixture %rceﬂﬁbmli% MFPW? &1 0| folhawed oy sprco HCH sstecpddest: Ths0 ng, 50
% 3515 a  rAbtoh SniftQlel whs refluxed for 8 hrs, concentrated and diluted with water (2 mL). The pH

-was adjusted to 14 and the reaction mixture was extracted with chloroform (50 mL X 2). All
organic phases were washed with brine and dried over Na;SO. Evaporanon of the solvent
- gave a crude product Wthh was purified on silica gel (1:1, EtOAc: Pet-cther) t6" give N-
_ - benzyl-5-((5-fluoropyridin-2-ylamino)methyl)pyridin-2-amine S. This was treated. with
20~ HCUMeOH to give the corresponding salt (50 mg 13 %) as a white solid. Mp. 166-168 °C.
\ "H-NMR (400 MHz, CDCls): 8 = 8.11 (d, ] = 1.6,-iH) 7._99 (d,J=28, 1H) 7.46 (dd,J= 24,
' J=8.4 Hz, 1H) 7.33-7.37 (m, 3H),7.28 (m,3H ), 7.20 (dt, J= 3.2; J=28.0 Hz, 1H) 6.35- 6.40 (m,
2H) 4.96 (brs, 1H) 4.61 (s, 1H), 4.53 (d, T = 6.0 Hz, 2H), 4.34 (d, ] = 5.2 Hz 2H) '
MS (ESI): m/z = (309, M+H)
25



5 Mp. 245-247 C. 68 1H NWR (400 MHz, CDCI3): 8 = 10.3 (s, H), 8.15(d, J
7.6 Hz, 11-1), 8.02 (t, J = 7.6 Hz, 111), 7.95 (d, J = 8.0 Hz, 110, 7.82
dd, J = 5.2 Hz, J=8.0 Hz, 210, 7.32 (t, J =8.8 Hz 1H), 7.05 (s, 111).
M5 (EST): mlz = 361 (MtH). 5

6- Bromo- N- (5- (4-f 1 uorophenyl) - 1H pygsazol - 3-yl ) pi col i nam de 3 (200 ng, 0.55
mmol ) was dissolved in neat benzylamne (5 m). The reaction m-xture was -
heat ed f.g%a,gﬁmm;fszg Then the sol vent was evaporated and the residue was
purified on silica gel (EtOAc: pet-ether, 1:4) to give -

6- (henzyl ar ni no) N 5-(4-fl
18 |

1
(

or opheny1) - 111 pyrazol 3fyl) p| ol i nam de 4
- 187 C. 1H N : ‘ #310.1 (brs, -
: ~ HZ7T211) , \ J -“7 6 211), 7.44 (d,
1272 v 10, )7 28-7 %6 (M 511), 7.23 (T=J 272 111), 7.02 (brs,
1H), 6.79 (d, "= 8.4 Hz 113), 4.58 (s, 211). (ESI): mz = 388 (MH).
15 Boron di methy]sulflde (50 ng, 0.66 nmol) was ad%ed to a soI ution.of

T

5 9.6,

6- (henzyl am no) - N- (5- (4-fluorophenyl)-1H pyrazol yppi col i nam de 4 (150
mg, 0.37 mmol). The reaction mixture was refluxed for 16 hrs. After

cooling the reaction m'xture to Rl MeOH (2nL), followed by conc. I TCL were
added. The reaction e was refluxed for -anotheg 1 nS. The reaction

20 mxture S --~ di luted w t/h ‘l‘o pH was

adj ustecf ng NaOH :gr’on The re : xtﬁjrewast ed
wi t h chl or of orrrt‘.(40s x2Hg! Af1 orgamic | ayers MEre then washed with

~ Wwater and brine, then dri ed over Na2SO4, and tFf€ crude product was .
. pur'rfied on silica gel colum (100% EtOAc) to give an oily materi al (4’0

g, 270 838%&_“? leniRS) r&eﬂx@l&tnh El@l@roﬁ}&je M@Eﬁﬁﬁkfshiﬁ@lﬂytﬁﬁn@iwml ovemlght :

N-benzyl- uas;frwmé@pmwyﬂu;omﬁtupyr azol - 3- 25
yl am no)methy )pyridin-2-am ne hydrochloride salt 6 (20 nmg, 39 % I\/p

133-134C. 11-1-NWR . brS 210,
720" o 8 papems S udportenyty iy 2Hpvall ol (B byptleboohcifid

5. 765 (g 1 {400)me, 436 Suckdl) &nd Rbflorod- BhylyridinugHpdid 524 ESL .0 w@ in 374

) (MH_D %I(-)IF (209rnl), DIPEA (0 46 ml) foliowed by 6—bromopyr1d1n 2—amme 2 (237 mg, 1.37 mmol)

were added. The suspension was stirred for 72 hrs. Then the reaction mixture was concentrated,

diluted in water (10 mi) and extracted with dichloromethane (50 ml x 2). All organic phases
were washed with water and brine, dried ever N2,;S0, and concentrated. The residue was
10 . purified on a silica gel column ¢EtQAc: pet-cther 1:4) fo give N-(6-bromopyridin-2-yl)-5-(4-
fluorophenyl)-1 —(tetrahyd:o—2H—pyran—2-y1) 1H-pyrazole-3-carboxamide 3 (180mg) as a whrce"__‘
soha.Mp 151-152 °C. '
H-NMR (400 MHz, CDCl;): 8 =9.53 (s, 1H), 8.31 (d, J=8.0 Hz, 1H), 7.83 (dd, T = 52 J=8.38
I—IZ,ZZH) 764(t,J 8.0 Hz, 2H), 730(rn,2H)713(t T=92Hz 2H), 6.04 (dd,7=24Hz,J
15 ~10Hz 1H), 426 (d,J = 11.0 Hz, 1H),386(t,]——11 .6 Hz, 1H), 2.52-2.60 (m, 1H), 2.11 2.16
(m, 2H}, 1.27-1.57 (m, 2H).

N-(6-Bromopyﬁdin~2-yl)-S—(4—ﬂuoropheny1)—1-(tetrahydro-2H~pyran-2—yl)-1I—I—pyrazole-3-
carboxamide 3 (300 mg, 0.67 mmol) was dissolved in benzylamine (3' mi). The reaction
20  mixture was heated for 24 hrs at 130 °C. Then the reaction mlxture was punﬁed ona s111ca gel
| column (1:5 EtOAc: Pet-ether) to give N-(6- (benzylammo)pyndm-.’l-yl) -5-(4- ﬂuorophenyl)—l-



Preparation of 2u:

Pr epar at i onof 3- (2, 3- di hydr ot hi ophen-2-y1)-N4(5-(4-fl uorophenyl)-111-pyrazo
| -3- ypnethyl)-1H pyrazol -5-am ne (7) Reagents: i) EtOH, H2SO4/ Refits<
1611 ii) DHP/ 1F/ 1THF/ Reflux 1611 iii) LiOH H20/51e0H Boc Reagents: i)
2-chl oro-1-inethyl pyridiniumiodidegDCMD PEA ii) BMS/ THF/ reflux iii)

FI G/ MeOH 3-4 Drops of conc. H2ZSO4 were added to a sol ution of

5- (4- T | YREARIEDYl bl AV B RERIS cHBRANY Uiab a didsolid (187 BledbbosThe, reaction
m xture was refluxed for 2" days. The reaction mxture 10 was concentrated -
and di | UBE#ACE h chloroform (100 nl) and washed with saturated NaHCO3.

sol ut i O ik 400, k@fﬂ(ﬁgZ:’ 5 fpﬁﬁ ek A Y 7 DG @, FOART=E 6 #R, B, the

sol vent under vacuum gave e

5-(4-fl tsié’ﬂ@phghﬁﬂ(@,ﬂ:@ﬂH%dﬂé-ﬁ@c{éﬂbcﬁmaﬂa; 9%, b= B6FEn I Bof 64(% 1. 05 g,
939 : - 350 0 ' ., . 3 0h- J = 5.6
201 My 8 0 o L S M B 2 Ty < 55,

2H), 1.46¢41.95ng3H).Hz, 311). 13C- NWMR (100 MHz, CDCl13): 8 164.5, 162.1,
160.6, 127.9, 127.8, 116.3, 116.1, 105.8, 61.8, 14.6. Ms (ESI): nlz = 235
(M+11). DHP (20.4 mml, 1.7 m) was added to a solution of et %

5-(4-f | Boroiesiylulidé () 1hy waeadded tes biwtiph af -G-(6aadamino)pidip- ; '5) in dry
THE (50 (T srodh@ynOME S tar i 81l Y S50 EVRA B 3 Qarbdelhide 4 (180 mg, 038
10 mmol) in THF (10 ml). The reaction mixture was refluxed over night and cooled. MeOH was
added, followed by conc. HCl and the reaction mixture was heated for 5 hrs. Then the reaction -
mixture was concentrated in vacuutn, diluted with water (5 ml) and extracted with chloroform
(50 ml x 2). The combined organic layérs were washed with water and brine, then dried over
~ NaS04 and concentrated under reduced pressure. The crude product was purified on silica gel
15 (50% EtOAc: pet-cther) to give N>-benzyl-N*-(5-(4-fluorophenyl)-1H-pyrazol-3-
o yi)methyl)pyridine-Z,ﬁ-ciiamine 5 (20 mg) as an oily material, | which was treated with
methanolic 'hydrochloric acid for 2 hrs. The solvent was evaporated under reduced pressure to -
give a gummry material (20 mg). ' o
TH-NMR (400 MHz, CDCLy): 6 = 7.75 (dd, J = 5.6 Hz, J = 8.4 Hz, 2H), 7.28- 7.37 (m, 8H),
20 7.11(t, J=8.8Hz, 2H), 6.44 (s, 1H), 3.93 (s, 2H), 3.87 (s, 2H). :
MS (ESI): m/z = 374 (M+H) |



10 (20 uL). Then the reaction m xture was reftuxed for 2 days. The
reaction m xture was concentrated, diluted with chloroform (100 m),
washed with water and brine, and dried over Na2SO4. Purification of the
crude product on silica gel (Pet-ether:EtOAc, 9:1) gave ethyl 544-

fl uor opheny0-1-(tetrahydro-2H pyr an672 y0- 1H pyrazol e- 3-carboxyl ate 3
(600rrg 55.5% as a white solid. M. 95-96 C. 151H N VIR (400 MHz, CDC13):

8.4 Hz, 211)715(s 1H) 7.10 (t, J = 8.8
,21151""‘("%%5'§‘]‘r2\1_24\1 9.6 Hz, L J = 7.2 H 211),
4.709- 4. NeBuzyl-R(ch- (4-®lor@h3nﬂbll(prfrazﬂ)S-ylzmw)nzetmmwd gb;amme 15 (m 111), 2.0.
(d, J =12.8 Hz, 111), 1.56-1.78 (m 2H), 1.42(4 J = 7.2 Hz, 311). 20 LiOH

(120 ny, 5 nunol) was added to a solution of ethyl

5- (4-f | uonpjpe t'zetrah -211-_pyran- 2-y1)-1H-ﬁ)yr zohe- 3-carboxyl ate
3 (1.1 g3 o) kn T 20, 11_)_5m],.e reachi ot pixiure was - - -
stirred over—nig ,N’." The ¢ earN soffut gpp was ‘copceft rat and suspended. in

chl orof orm (25 ), The s8%id was filtered off ang" draed under vacuumto
gi ve 544- 1 2

fl uorophenyl) - 1- (tetrahydro 2H- pyran- 2-y0- 1H pyr a Q)I e- 3-car boxyl ic acid 4
(987 mg, 99 % 25as a white sol|d Mp. 188- 190C4” 11 NVR (400 MHz, . CDC13):

8 =7.88.(dd,J =5.6 Hz, J = 8.8Hz, 2H), 720(t 88Hz 211)682
(d, J =8.8 Hz, 11) 6.71 (s, 1H), 3. 90 (d J = ~J11), 3.55 (m
111), 2.31 (in, HI)H (d | = 12Hz 76 d |J 12. 8 Hz 111),
1.52 -1.65

2-'Ch|OI‘O-QMHdI ni uHﬁ'lo 4.@50 to a

sol ution of 5- (4 27%

fl uorophenyl)-1-(tetr hydro 2H pyran-2-y1) - 1H pyrazol e- 3-car boxyl ic( aci d
4 (500 ng,. 1.72 mB®iih THF/ DVF (20/ 2 n), followed by DI FEA (0.5 nt).
The reaction mixture stirred for 30 min, then tert-butyl"

3-arnino-5-(thi ophe? - 1H Q’yr azol e- 1-car boxyl ate 5 (456ny, 5 1.72 mol)

- 2] y
was addecd: i | bar s stirred for 2 days. The reaction

m Xt ure was=ebngemtrated, .di | ut wi th chloroform (100 ) and washed with
wat er and brine, dri edHovEr Na2sO4 and the sol vent was evaporated. The -
crude product was dried well and dissolved in THF (10 n), subsequently
BMS (0. 3eade)lisviﬂschbzcbdé'defhy'ﬂwilmwae@fﬂajﬁfpﬁﬁﬂTG#@S\H)a‘?ﬁn?v@a'l!f@d1‘?"(9’O‘@mhhl ght and
cool ed, then MNEM$/ A MeBHEICI HC1 wer e added. The reaction m xture was again -
10, heated for another 5 hrs. The reaction mixture was cool ed, concentrated
and diluted with water (5 m), the pH was adjusted to 14 with NaCH

pell éts, and extracted with chloroform (50 m x 2).. All organic |layers

wer e Washmdarywinhﬂm;qeﬁmﬁﬁdod@ctd (A0 melrii. eamolyand NEFEAQ. aimdl) e adBlivent was

E}/gg\gr atﬁg? litj Ztﬁ;;brz.'qlil}g)% %((:j Ty 2 {5 b8 7%95' ; Ln:FI'\r(ztjel}O;n ,495, ﬁﬁ&% 99%/5 mf)l W (4:1,

NA( 5- ( 4re‘abﬂmr1ﬁfﬁh&nwas) stilded (B ahﬂIrer&By@Tﬁtahgdo)S—@—ﬂﬁofuphﬂﬁh&dHWc)le—lH pyrazol -
2o e LR T b A ol iR SRR M
211)10 7 stired for/ ﬂ dby®) TRehlthe reMiho@EﬁBure Wﬁschﬂléﬂm(iM hijde? Beduded prd;slsure the

residue was diluted in chloroform and washed with water and brine, and then dried over

“NayS04. 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.
15 . Mp. 245-247 °C.



Preparati on of 2w. N Methyl-5-((thiazol-2-ylam no)nethyl)thiazol e-2-am ne
di hydrochloride TFA (22 pL, 0.3 mmol) and DHP (3.9 nL, 43.5 nmmol) were
added to a suspension of ethyl 2- am nothiazol e-5-carboxylate (5 g, 29
nunol) in CH3CN (40 nL) at RT. The resulting m xture was stirred at reflux
overni ght. The reaction nixture was goncentrat ed and di ssolved in AcCEt/PE
and kept at 4C overnight. The resul?ant white solid was filtrated and

washed Y, 5a @hkhyl

e et dalind BoFur 6BLE) 83 BNy 8150 1 =268 PO 802 ) TSR ID.

11- 1- NI VOR(d, 466.0vz |HEDGL I, J6(FhHy, 1= 3.09%, 2H), 7339119-‘68@@12(16937@ s 4.75 (t,
J= 3.5 kg, 111), 4.29 (q, J= 4.5 Hz, 211). 3.97 (m 111), 360(m 111‘)
'196(mb 1.58 (m 411), 1.34 (t, J= 4.5 Hz, 31-1).
1BC-NI\/RMSJ(EGI)M»{Z-,——36]Z@1-G§): . S(ppm): 173.26, 161.98, 145.98, 117.41, 83, 63
65.19, 60.82, 1530.39, 24.88, 21.62, 14.33. M5 (EST): mh(%: 257.31

([M—| -100% Et hyl 2-(tetrahydro-2H pyran-2-yl anmi no)thi azol e-5-carboxylate -

(4. 73 g6-Bt@udNiirA-Jluaepberreidtipraoh3-simmbingnidn 3020Nahe. (70D w85 5 )
TITF (20 @l 1 d 5 |
in ‘(s o?ved u} ne )%{ ngylamﬁé |(|§) %@e'gg% EBQ&IBP}(AJXI&% »4139 (ﬂ&ﬁi‘% 1%1124]'ﬁrs Mhen 13 ol ) .

The resu |ng m uring 3 After quenching
Wit h wasavenawes ®xparaat andgheresidueiwasbpurifiethen giticrlgel PEOAGCRet-Aiier. pd) (o | ed by

2 (ot ngi'e EARPARBRE rl*%ﬁt%yfi‘%%ﬂf&% i ISPt Bl ns B2 (202 o,

40 %W aMpatﬂSd:Sl?“C ' -NVR (400 MHz, CDC13): ,S(ppm: 7.89 (s, 1H),

11ty (5 Byt o4 Béﬂlﬁsﬁ?ﬁ Pargal S b= PN g 6  9-7ig 7 30

51. 75- 1285 744n(d, 5+y.2 Hz. 288, 1.28- 7316(::1,4H512122 & Bﬂ)z H21132)}Wb1(s,1100 M3Ad, CDC13) :
" Xppm) : %Z% ]3,?,1{&6@(%2' 47.40, .116.83, 87.06, 68.37, 60.61, 32.47, 28.69,
24. 97, g (ESl): mz (%: 271.38. ([M—|1 100% . 10 LiAl114
(425 ngMSJ(ESROn/mﬁsg(MH&Q added to a sol ution of "ethyl

ggt hyl (tetrahydro-2H- pyran2-yfl am no)thi azol e- 5- car boxyl ate (2. 02 g,

. mol) in THY (20 nL) at OCin small portions. After stirring at 0OC
for 30 Bomnp dinfedhylselfide (50nngy&sﬁﬁqmmibwwdd¢@maw0h§iomquﬁa(b(:mmn))}NE£% NaCH (3 :
inL) a (5 Th ture was
ari e ol TSR L AR e AT (W3 839y B |
concent wat eflwaddorgérhcs iAder épplinpthe mactiﬁ mikueerta Rdgvie@Hy2rRo follewer by Ac Ot / PE

gr adi en&{ ﬁblelav%% %jgdefi) Jrﬁg%}m n%x%tﬁ%r%yxgﬁ&-e@ It IMEAL 1B brs. The reacti

“yl)am no Fhi azo as an oil. 111- NIVR (400 VHz
CDCIQ) mix8(rp paniyonceatr@ed frgl, dilmtedwithswarg (¢ imd) aﬂﬂﬁlf) pH Hs’aﬁgﬁ‘(ﬁéﬁd 12 ysingl 06 (d, J

- 7 HZ éél%)s%lﬂt%dfifs%he( uon] %%HEIRJ/I-EQZ xt%cikg with J:l']l%mfo?’m[&ﬁ) 1( 8 ml; n% Al mrfghé(g‘l g-g b 97
126 45 laBe?s Were I8 vRERA ek veter a@@b@m thz&e@sad@zer Pﬁﬂ:a Qq and%ﬁ e gpde 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-
25  ylamino)methyl)pyridin-2-amine hydrochloride salt 6 (20 mg, 39 %).

~ Mp. 133-134°C. ‘

'H-NMR (400 MHz, CDCls): & = 8.88 (br, 1H) 7.82 (brs, 2H), 7.40 (m, 5H), 6.99 (d J=52

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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M5 (EST): mz (%: 229.29100% . M02 (3 g, 34.82 mml) was added to a
solution of (2-(nethyl (tetrahydro-2H pyran-2-

ypai ni no)t hi azol - 5- yOnet hanol (1.59 g, 6.96 mmol) in CHCI 3 (50 inL). The
resulting mxture 25 was stirred at RT for 2 days. Then the sol ution vas
filtered through celite and concenDé@t ed, yielding

2- (met hyl - (tetrahydro-ZH- pyr an- 2- yDam no)th| azol e- 5- car bal dehyde (1.5 g,
96 % a?’ré% Johgy\% 111-NMR (400 MHz, CDC13): .5(ppm: 9.70 (s, 1 H), -
7.88 (s, 1}6@ 5(tJ—38Hz 1H),408d17Hz 1H), 3.65 (td,
J = 7. 3Prpardtiopy, ofH) , 3-@. % dihydrotigaphen-23DIV(E-(4 m{rnvheexlhlﬂ-m SNVR (100

175.18, 152.36, 128.35; 86.66, 67.92, .
.32, 38%'%)&”“}%(‘%2%552;%&“% NS (EST): miz (%: 227.31 ([I\/[Lll J100%. - 74 A

.. sol ution of

2- (met hyl ( nydr e il;_l-pyran2 flamnohlazole 5-
1.10 mmw -af ni not h_!_,azgl ' 101?3‘ inang—

_ N3A were stirred. :
solution of the corresponding imne 5%as then poured ov@&®P NaBH4 (212 rrg,
5.61 num) in hot EtO11 (80 nL). The col orl ess sol utign wes filtered,
concentrated and purified by columm chronat ography vyi al'“ﬁl ng

N-met hyl N- (t et rahydro- 2H pyran-2-y1) -5- ((t hi azol - 2-yl &m no)
2-amne (50 'nmg, 17 99 as a solid. 111N|\/R(0M—Iz
t5(ppm: 7.11 (d, J = 2.5 Hz, 211), 6.50 (d, J=- :
1 H, 514 (dd, J = 5. 8Hz, 18Hz ~1H), 4.50 (s,
1H), 3.61 (td, J = 7.0 Hz, 2 Hz, 111), 3.02 (s, 311),

aet hyl ) t hi azol -
CD3613/ CDC13) :
/1111?H 5.73 (bs,
03 (d, J= 7.3 Hz,
F.97-_1 52 (m 6H).

A :

~13C-NMR (100 MHz, -CD30DY CDC13): 6(pprn): 17131, 169.33, 138.83, 138.08,

122. 57, 106. 98, 87. 54, '68.32, 42.34, 32.31, 28.89, 25.11, 23 28. M5 (ESI):
inlz (% 31616:1135&@-[. m%ffenmmggpmwmeﬂuxwh i) LIOH/H,OMEOH - ‘

.M’,N w MJ}C’

HP
1 il

~NH

,Qﬁ ' A
| A~
/ 4 \ / ] \‘J
X, HCi N/N
. H ’

N/
' 6

Reagents: 1) 2-chioro-1 -methylpyridinium odide /DCM/DIFEA ii) BMS/THFfreflux iy HCIMeOH

3-4 Drops of conc, H,S0; were added to a. solution of 5-(4-ﬂu0r0pheny1)~1H—pyrazole—3-

carboxylic acid 1 in EtOH. The reaction mixture was refluxed for 2 days. The reaction mixture
10 was concentrated and diluted with chloroform (100 ml) and washed with saturated NatICO;

solution, water and brine, and dried over Na;SO,. Evaporation of the solvent under vacuum

gave ethyl 5-(4-ﬂuoropheny1) -1H-pyrazole-3-carboxylate 2 as a brown solid (1.05 g, 93%).

Mp. 148-150 °C.



A sol ution of

N- et hyl - N- (t etrahydr o- 2H pyran- 2-y1) - 5-((t hi azol - 2-yl am no) i net hyl)
thiazol -2- amne (50 ng, 0 16 nmol) in 10% TFA in CHC13 (5 nmL.) was stirred
at Rl overnight. After evaporating the solvent, the residue was dissol ved
in MeOH, neutralized with Na2CO3 an& extracted with CHCL13. The organic
phase was dried, concentrated and p PI fied by colum 20 chromat ography

yi el.di nggh t Al Y n (128 mg, 77
% as a Sol 1@""!\5&5& )g‘o fxﬁdgé"m%%&%‘%&?% ﬁ%ﬁ’ §4 J=2.3

,Hz:, 1H) 213, 7905(651}1) 41 (q,G—ﬂQHdZHlﬂ@(GJHZZHLZ;LEJ)D 4. 38 (s, 3.37 (bs,
2 H, 2., t5(IOIOTT)
171. 95, %%@@4“%%@11@%&? 1545, 1 wzlé%g’%%‘z ”A?%g"q %%lﬁs (EST):

rn/z (%14.6227. 29 ([1\ 4111, 100% g

N—NEt hyl - 5- ((th| azol - 2-yl ar ni no) net hypt h| azol - 2- am ne (28 ng, 0 12 rrrml)

(?I ssolved in methanolic HCl (3 N, 1 nalL) and Et20 was added. The '
preC| pi thds @ESDs alzi=3vad+I). | tered by 30 decantation and dried in vacuo,
yi el di ng N-net hyl-5-((thiazol -2-yl arni no) met hyl )t hi azol - 2- am ne

di hydrochloride as a white solid (29 ng, 79 %9. M. 128-130 C. 75
Pr epar atDRINM(20# n2yol, 1.7 mi) was added to a solution of ethyl 5-(4- ﬂuorophenyl) 1H-pyrazole-3-

MikayaePeuisia R B S TP BY i CATE R RRETE) )

BVS/ TOHFA204 ). i Ripn i@ febbaDi Rikhidh was Gflugedofdr- mﬁsymrdadiom mivhirodiade (2. 18

& br omo ByFIRA. SRk <oty Ao Fup Rk Sk SBEER e B0 BHFLYE, o 2

(1.16 g;NaECZ leiﬁlca)non of thelerudd reduce et siliarpeh({Pet athice: Evisc, 311) gave elthalt5-@&T for 2

concent Fuvasent FHReATp oS hroror BFRTCER T ahE e e S Ar or and

brine, mdeidhemﬂ@ﬁ@d"@.ver Na2SO4. Evaporatl on of the solvent gave a crude

L oS AR baog e et S 8 s = 0 B2 A s 6010710 (e e ol o

- Mo, 1718378 2HY, B 3BHEAINR: £.400= Bldziz, DNRQ. 4G, T € 72 Bz 9, 09416 tm2210), Hz, 1H),

Ty NS TESE nf®. 153y o . 320 wnﬁﬂ@@éﬂfm&ég‘w MhI55h @od nar i ce

(650 nypHY, 1&2!(&1;7D4=)72$Izy\ﬂ$) di ssolved in

20 LiOH {120 mg, 5 mmbl) was added to 2 solution of ethyl 5-(4-ﬂli§ropheny1)-l-(tetrahydro—2H-.
pyran-2-y1)-1H-pyrazole-3-carboxylate 3 (1.1 g 3.4 mmol) in THF/H,O (1:1, 5 ml). The
reaction mixture was stirreci over night. The clear solution was concentrated, and suspended in
chioroform (25 ml), -The solid was filtered off and dried under vacuum to give 5-(4-
ﬂuorophenjl)-i--(tetrahydro—ZH-pyran-Z-yl)-1H—pyrazole-3-carboxylic acid 4 (987 mg, 99 %)

25  asa white solid. Mp. 188-190°C. :
'H-NMR (400 MHz, CDCls): 6 =7.88 (dd, ] = 5.6 Hz, I = 8 8Hz, 2H), 7.20 (r, ] = 8.8 Hz, 2H),
6.82 (d, J = 8.8 Hz, 1H), 6.71 (s, 1H), 3.90 (4, ] = 11.2 Hz, 1H), 3.55 (m, 1H), 2.31 (m, 1H),
2.02 (d, T = 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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salt (5

20 benzylamne (2 m) and was heated at 140 C for 24 hrs. Then the
reaction m xture was concentrated, and the product was recrystallized from
et hyl acetate and pet-ether to give 6- 76

(benzylam no) - N- (6- (benzyl am no) pyri di ne-2-yOni cotinalflide 4 (450 ng, 62
% as a white solid. M. 132-133 C .4 111- NVR (400 M—lz, DMSO-d6): 5 =

- 8.72 (bs, Il1i), 8.54 (s, IH, 7.86 (s, 111), 7.61 (d, J 8.4 5Hz, 1H), :
7.61 (s &ﬂhecﬁéel%k@ 5% r(aﬁ'lo lwas a&dea thiza s’blhilbn 0ﬂ55t3 (S 2H) ,
4. 44 (szc%}]"il‘%ymgé‘y% 5D A “fg AN ) (400 IQ-

was. add8uoromheryDslofteial %iﬁ-pm?a})ﬂélww@ﬁr%weﬁ% %Hdn“"ZCSOQL(Tgyel cot i nami de

4 (300 o1}, #6118 b DIPEAT DS aﬁklr&&ldmﬁﬁkm&avaé@ﬁnddefl uxed
cfor 16 01)%5%?@ er2eact|}-on m xtgPe vva(;0 crggl ed to RT, MeOH Aggqnl nL) was

added, fom|3|00md thoy tertbutyl Hgpino-Aridriophra-ZrdbilPrEzals- k4P eSS FEPPExed for 8
hrs. Th? 75 Gl d&@ Bﬁt'ﬂfegea\éi’&l HRACERES RirEdifoR D dayd] THtredi hiovedey (2 m),

- the pH adj ust and the reaction mxture was extracted with

chl or of omreniEed, iluted 2jth chieofemrBihal ¢ Famcd W awks GPEewiAes Wi t h

brine, [ v J?\Fk%ﬁ PREALLR b uct 8 dSigh Wemhnd@welvad & ude
pr oductllrf;sg.t ﬁgé& ﬁvle ) %??OEYE% i lui Et OAc; pet-et hgr) to give a

i ca gel
V\/m Lo sBHFdltmic hobsesertly M - %mnﬂhwwm@é’he fEogAm iR was heated for

- ((6-(b s A hl ori d
Sart | (SR s o SRECR AT el s T *ﬁ@%ﬁ% (500

MHz 10 cme_as foranefh@ 5¢ips. Th sgaction myxturg wis %0:?10‘11‘!‘15“’3“?“%’6“(1 gitged Wil yaier; 54
2 11) 2§7m§8th ]ZH % gtﬁustezgl‘@ wﬁh @J%Oﬁtyeﬁets Jzﬂcﬂ-éma&ecﬁaqﬂ( Midroforkd 50 m14<. 13 ( brs,
brs, 211). M5 (ESI): mz = 304( ) ]ﬁ {)atlo 0;
N- ( Pyri & llzrganic. lmm eylaghe@ MR Ater zn%/b%fﬁaiifffé)%t {})B "Gafm ne
trihydrgehlasdrAlé. Tﬁéérﬁlfé%r&&l:t Wis)pbktied on a silica gel column (4:1, EtOAc: pet-ether)
to give N-((5- (4 fluorophenyl)-1H-pyrazol- 3-yl)meﬂ1yl) 5-(t}n0phen—2-yl) 1H-pyrazol-3-amine
IS 7(66mg, 11 % overall). Mp. 128-130 °C. _
'H-NMR (400 MHz, CDCLs): § =4.76 (s, 2H), 6.33 (s, 2H), 7.02-7.06 (m, 3H), 7.28-7. 50 (m,
2H), 7.73-7.74 (m, 2H). ' -
MS (ESD): m/z = 340 (M+H)

20



, I NN HCl Compound 2z was prepared as described for 2p starting from
2- br onot hi azol e-5- car bal dehyde and 4-p-tolylthiazol-2-amne: (29 ng, 38%.
Mp. 169-170C. 77 114-14MR (400 MHz, DVMSO-d6): (Ppm: 11.13 (s, 1H), 8.19
(d, J=4.83 Hz, 1 H, 8.09 (t, 6411; 111)7.79 (d, J= 8 Hz, 211), 7.67 (t,
J= 8 Hz, 111), 732 (s, 111), 720 (d7 J= 8 Hz, 211), 7.05 (s, 114), 7.02
(s, I'H, 6. 88 0, J= 6.4 Hz, 111), 260 (d, J= 4.8 Hz, 211), 2.33 (s, 3H).
M5 ( EST),: ve %m{u{g .380.34 ([MN, 100% Preparation of 2aa:

- 4- (4-Ch rpomheny 3 "N- 02- (et hyl ani no) t hi azol-5- yOmet hyl ) di bydrochl ori de
Conpoundy- m&ymdtwmlwlmdbﬁhhmw-ﬁmmM}’dﬁ&bbﬂﬁg from

2-(nethyl - (tetrahydro-21-1- pyran-2-yDam no)thi azol e- 5-car bal dehyde and
4-(4-chloro phenyl)th| azol-2-amne: (30 ng, 77% . Mo. 122-123C. 151 H NWR

(400 MHz, b( gz.,]‘ 3? 7(d J= 8 Hz, 211),.
6.93 (s, 1 BeL 11% g i )Eb% 4 3I=1)~ ' 3C-NMR (100
MHz, CDCl 3): 0 S(pprr) rqﬁaz 03, 168 77“” 149. 84, 136, 63THP133 19, 133.11, -
128.52, 127.13, 121.69, 101.67, 41.84, 31.65.

LialH, - _ F@\N/ JMnoz | ﬂ:ﬁ\l\\l‘/ uEene molecsteves %ﬂ

THF, £ C O - THP Gioua THP .LNaBH.,
: . hot E1OH

HCl
" methanclic’
-] /oTFA/CHC[; Hct

HCI H

TFA (22 pL, 0.3 mmol) and DHP (3.9 mL, 43.5 mmol) were added to a suspension of éthyl 2-
) amino&ﬁazo}e-s-carsoxylate (5 g, 29 mmol) in CHsCN (40 mL) at RT. The resulting mixture
was surred at reflux overnight. The reaction mixture was concentrated and dissolved in
AcOEYPE and kept at 4C overnight. The resultant white solid was filtrated and washed with
10 PE, yielding ethyl 2-(tetrahydro-2H-pyran-2-ylamino)thiazole-5-carboxylate (4.73 g, 64 %).
'H-NMR (400 MHz, CDCL): 8(ppm): 7.85 (5, 1H), 6.69 (bs, 1H), 4.75 (. /= 3.5 Hz 1H), 4.29
(q, /= 4.5 Hz, 2H) 3.97 (m, 1H), 360(m 1H), 1.96 (m, 2 H), 1.58 (m, 4H), 1.34 (t, J = 4.5
Hz, 3H). 7
BC.NMR (1'00 MHz, CDCl3): S(ppm): 173.26, 161.98, 145.98, 117.41, 83.63, 65.19, 60.82,
15 30.39, 24.88, 21.62, 14.33. -
MS (BSD: 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
20  iodide (1.15 mL 18.5 mmol). The resulting mlxtlme was beated at reflux during 3 hrs. After

quenching with water and extracting with AcOEt, the crude product was punﬁed by column



M5 (EST): mz (%: 337.38 GVL11l, 100% . 20 78 Preparation of 2ab

N5- Propyl - N24( 6- ( pr opyl am no) pyri di n- 3-yl ) net hyl ) pyri di ne- 2, 5-di am ne
Reagents: i) 2-chlond-1-nethyl pyridm um i odi de/ DIl PEA/ RT/ 4 days i)

n- propyl am neTHF/ DMSO/ 60- 70C/ 2d iii) BMS/ THF/ HCQ 24hours iv) MeOH FICl
rt/3h 5 DIPEA (5.5 nl, 29 mmol) and,2-chl oro-I*-methyl pyridiniumiodide (8
g, 26 mmol) were added to a sol utioff of 5-bronopyridin-2-anmine 1 (2.56 g,

148 nungl).@Rdsd- DEPRNGOEBEE Shidthel Fad1 MncinyiiEilyco- SpyEiE (150 L)

The realtron was stirred ays. Then the pr eci pitate.
was fil vlemmnb)thfafzole-ffhsbtﬁxylater(&@ég,v@%bﬁmelht rated and di ssolved in

chl or of d i ed er
azsor, EROEERo Bl REAIIED, P b E3 QU0 AR A S s
recryst &) imedof (rdp.nfn=é’t3|ﬂ>zl 18p e 6t @l Ve bHﬂ@ Iz, beﬁt@QIiF,@H% 1.96 (m, 1 H), "
br onmppy Y. a (4.3 g, 81 %9 as a white solid. M. 204
750550 Eigﬁsﬁﬁﬂﬁgi 1°32;&[}@5‘i’ﬁ&r3) 5 = 11.33 (s, 1H), 8.93 (s, 111),

8. 54 (sPChNNIR,(1®. Bz ODCBE sGph):HZ41B) 162821 77d), 116.88, §.04z 68.8%, 608111 (d, J =
6. 4Hz 4Hz 1H). 15 M5 (EST):= 357 (M+) A | ut. f
6- br om}%ﬂ%égﬁ%gﬁéii%’gba%#g yDni CIC_)2I nam de 3 § (1)1 g, 3.'(() rrzml )-Sionunl-on °

pr opyl aMsSNESK:neat%): 571{1!8)([1\)4&53 teehed at 80 C for 2 days. Then the sol vent
was evaporated to give

6- (propylami no) - N- (5- ( propyl am no) pyri di n-2-yDnicotinam de 4 as a white
sol ito ( B30H @25 ﬂ@ 19 20 YmonMoas adB@-td 3 Solion o @hyl Z{meﬂhﬂt(uﬁbﬁirw,pymo d6): 6=

6. 5 i, 21pingis gyt 4 ok Syl otulf g0 ol $2 L0 7
1H, 7. ﬁ&mﬁdsrm;ter Rtfing af 030fof 5Q mil-tho réktion wakiyenéhed sipwly by HzO08! 8LK2% 1H), . 3. 27.
( q’ J - 6(11%(342 ml) anlai)agam Hzé1 (§ mlL}. then Ag()é_iz\??as %&&a T%e 56%&{& B%Et@e’wag d.\%d (t, J =
' wﬂh N2;80,4 and filtered through celite. The ﬁltrate was concentrated and purified by column
15  chromatography (30 %-50 % AcOEt/PE gradient), yielding (2- (methyl-(tetrahydro-ZH pyran-2- -
yl)ammo)thlazol- -yl)methanol (1.5 g, 93 %) as an oil. ‘
'H-NMR (400 MHz, CDCls): §(ppm): 7.00 (s, 1H), 5.16 (m, lH) 4.65 (s, 2H), 4.06 (d, /=7
Hz, TH), 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).
' 13CNMR (100 MHz, CDCl3): §(ppm): 171.68, 137.27, 126.45, 87.64, 68.308, 57.61, 32.34,
20 28.91,25.11, 23.30.
MS (ESD: m/z (%): 229.29 ([MH'], 100%).

MnQO» (3 g, 34.82 mmol)- was added to a solution of (2-(methyl{tetrahydro-2H-pyran-2-
ylamino)thiazol-5-yl)methanol (1.59 g, 6.96 mmol} in CHCl; (50 mL). The resulting mixture
25  was stirred at RT for 2 days. Then the solution was filtered through celite and concentrated,
yielding 2-(methyl;(tet:rahydro—ZH—pyran—Z-yl)amino)thiazolc—S -carbaldehyde (1.5g,96 %) as a :
yellow oil. ' |
'"H-NMR (400 MHz, CDCly): $(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).
30 PC-NMR (100 MHz, CDCL): §(ppm): 180.21, 175.18, 152.36, 128.35, 86.66, 67.92, 32.38,
28.11,24.44, 22,44, ' |
MS (ESD): m/z (%): 227.31 ((MH'], 100%).



5 M5 (EST): mlz = 335 (MtNa) BM5 (215 gL) was added to a solution of 4
(180 ng, 0.575 nunol) in THF (10 ml). The reaction m xture was stirred at
reflux tenperature over night. The reaction m xture was cooled to RT. Then
met hanol (2 m) was added, slowy followed by conc. HCL (3,p.L). The
reaction .10 m xture was refluxed for,another 5 hrs. Then the reaction

m xture was cool ed, concentrat ed un&ér reduced pressure, and diluted with
col-d water and the pH was adjusted to 14 with KOH pel |l ets and extracted
with chloroform (50 m x 3). The organic phase was washed with brine

sol uti on asldticgr pla-(wetbyl(ttaRRioE2HpiendolDeaisp)ivizmledvapeldayde Y gigve a cr ude

g{eguf Fle rodqpca?ﬁ?luunohﬂz@géﬂ@‘ﬁg iéb kl)g&l)%%ﬂl%géoﬂm &Q@%c ﬁﬁne@? 20) to

DVBO- d6)3A viere=stBred 4t {eflyx gventighgiPhe strongly yadlog splytiom afitpe cagregren u;g msm& 8. 811z,

2L, 00 ol ol o Koot 0l g 5l iy Mg Y i iy 33 (0

( t, J = sqlutnipas Gltdrpd, civertE8Dandrpurified B9 tolfinvi-chixatogpphy Bigiding éblapthrlr on of

2ac
N benzy%&%@d&{?é '2"’%5}&‘5”321"#35% az Og?etg’ﬂ)ﬂ?at s ?\m])nﬁé hy% |)| din-2-
_am ne (%ld. Reagents: 1) 2-chloro-1-nethyl pyndinivmi od| de
/DIPEA/ e : L Dk kil ) 4 BVR/ =0 -1/ FI C
v) Ha }%3%@%%% CEHOHARDeotal 1 o0 i) R oSy Ml )/ L
DI PEA ( OHY 5178 Ybsn i, Seldddd] Jt_=05 -BHz5 d18UHZ, d H),c506s, Bribn® P GoV FriidcHaclld. 2 (304
MY, 13 B3RPk, Iy FrTI 2 S, Sloo Y YDV ch2h2
“C-NMR. (100 MHz, CD;OD/CDCL): §(ppm): 171.31, 169.33, 138.83, 138.08, 122.57,
106.98, 87.54, 68\.32, 4234, 32.;’, 1, 28.89,25.11, 23.28.
MS (ESD): m/z.(%): 311.35 ([MH'], 100%)."

15 . : : _ _
A sohrion of N—methyl—Ni(tetrahydro—zH—pyranQ~yl)~55((ﬁﬁaqu-z-ylamino)ﬁiethyl) thiazol-2-
amine (50 mg, 0.16 mmol) in 10% TFA in CHCl; (5 mL) was stirred at RT overnight. After
cvaporating the solvent, the residue was dissolved in MeOH, neutralized with Na;CQ3 and
extracted. with CHCl;. The organic phase was dried, Eoncentrated and purified by column
20  chromatography yielding ,N.wmethyl—5—((thiazol-2—y1amino)methy1)t1ﬁazol-2-aminé (28 mg,

77 %) as a solid. S - o .

"H-NMR (400 MHz, CD:0D/CDCls); §(ppm): 7.02 (d, J=2.3 Hz , 1H), 6.92 (s, 1H), 6.44 (d,

J=12.3 Hz, 1H), 4.38 (s, 2 H), 3.37 (bs, 2 H), 2.84 (s, 3H).

BCNMR (100 MHz, CD;OD/CDCL): S(ppm): 171.95, 169.74, 138.18, 137.23, 121.48,
25 106.87,42.08, 31.6.

MS (ESD: 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 HCI (3 N, 1 ml) and Et;0 was added. The precipitated solid was filtered by

30 decantation and dried in vacuo, yielding N-methyl-5-({thiazol-2-ylamino)methyl)thiazol-2-
amine dihydrochloride asa white solid (29 mg, 79 %). Mp. 128-130 °C.



m.). The reaction mxture was stirred for 1 lir before tert-butyl

3-am no-5-(t hi ophen-2-y1)-1H 10 pyrazol e-|1-carboxylate 1 (400 ng, 1.5
nol ) was added. The resulting yellow reaction mxture was stirred for 3
days. Then the reaction m xture was concentrated under reduced pressure.
The residue was diluted in chloroformand washed with water and brine, and
dried over Na2SO4. . After evaporati 07'9 of- the solvent, the crude product was
purified on a sili ca gel colum (EtOAc: pet-ether, 1: 1) to-give :

" 6-bronmo- N (5-(t-hi ophen-2-y1)-1H pyrazol - 3-yl) pi coI i nam de 3, (307 rrg,.
1558%) . PképafdABish pf2yf z = 349 (M+H) 350.8 (Mr2H) The

oy w R Rl P B P R b ol T urner O

~characterization. The reaction 20 m xture was heated at 130 t for 24 hrs.
Then the sol vent was eyaporated and the residue was purified on silica gel

~ (EtOAc: peg~gther, 1:-W| ve’ / o

- 6- (benzyl am §o) - N5 (3®(t i o hen_2_)Ll). 1H y@ll icolinam de 4 as a
sticky sof W (290 ry, 58508 Sted11- N (dooﬁd%f%éﬁg?s) S= 10.1 (s,
1H), 7.59 (m 211), 7.33,(in, 511), 7.09 (s, 111) 664 (d, J = 8.0 H4

~dinethyisul fide (85 pL, 1.06 mmol ) was adgeg td a soI ution of

6- (benzyl am no) N-(5- (4-fluorophenyl)-1H pyra&zol - 3-yl)pi colinanmde 4 (200
my, 0.53 n The reaction mxture was refluxed for 16 hrs. The -
“reaction g@gr cool ed tg RT and %ﬁlz%ol | owed by conc. HCL- (2
m.) wer enaddedf anfl the reactgon..m et¥uxed for another 4 hrs.
The reaction m xtu e'mtr ahd diF ] ter (4 mM) and
the pH was adjgsted to- 14 usi ng NaCH sol uti on and equently the
reaction m xture vias extracted with chl oroform(40 m x 3). Al organic

| ayers were then washed with water and brine, dried over Na2SO4. After
“evaporating the solvent, the crude product was recrystallized from Et 0Ac
and pet Redodniny i) Nugay. a\pqggenUTHFlDlPENRTZdays ii) Benzylamine/140 °C 18h iif) BMS/THF/24h

N- bepzy1- 645N MG Bbheny 1) - 1H pyr azol - 3- yl ami no) net hyl ) pyri di n-2-ani ne,
(80 ?‘rg 41 9% . M. 117-118 C. 15 20 ng of the corrp05|t|on were then treated
with HCl/ MeOH to give 5, N-benzyl-64(5-(4-

Lo ORBELr4ih YRl LA ISR ARl A peligelfor o

7 06 d?»ddﬁd to almigtuidzf 6dishmo pyrigB-F-aning 1£1 . 567 moph and| G-hrpmogica i agid 2J = 8.0

0 130 (Sﬂ 1%1%95 4 %m%)llz@r')ﬂ[?nfﬂe Q@Q&%% r%nl( |‘3 w%s CfrdaPESRT ¥ dath: B2 tﬁr.l?rs 2H),

' concluswn of the reaction, the reaction mlxture was concentrated diluted with chloroform (150

111), 5.11 (brs, 111); 4260 (s, 2H). I\/IS'(EST)i mz = 376 (MrH). 5 Borane

ml) and washed with water and brine, a.nd then dried over NaZSO,;. Evaporation of the solvent
gave a crude yeliow product, which crystallized in EtOAc to give 6-bromo-N-(6-bromopyridin-
2-yDnicotinamide 3 (1.1 ,54%) 2s a white solid |
Mp. 171-173 °C.
15 'H-NMR (400 MHz, DMSO-de): & = 8.94 (d, ] = 2.0 Hz, 1H), 8.26 (dd, J = 2.4, ] = 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-y[)nicotinamide . (650 mg, 1.8 mmol) 3 was chssolved in
20 benzylamme (2 ml) and was heated at 140 °C for 24 hrs Then the reactlon mlxture was
_ concentrated, and the product was recrystallized from ethyl acetate and pet-ether to give 6-



82 Preparation of 2ad:

N- Pr opy1- 5 ((544-p-tolylthiazol -2-371am no) et hyl )t hi azol - 2- yl am nonnet byl
)thiazol-2- am ne trihydrochloride NH2Boep s NHBoc C% (- 3KOH NFO30C

Et ODVAP, E | SNEt OH H20 E THFt et hyl
Rr- DI EA, DW ate Cl '

10

15

20

25

2- am not hi nzol e- 5- ear boxyl ate
76 | |

‘ (bznzylammo)-N -(6- (benzylammo)pyndme-Z—yI)mcohna:mde 4 (450 mg, 62 %) as a white

solid. Mp. 132 133 °C.

'H-NMR (400 MHz, DMSO-dg): & = 8.72 (bs, 1H), 8.54 (s, 1H), 7.86 (s, 1H), 7.61 (4, I = 8.4
Hz, 1H), 7.61 (s, 1H) 7.23-7.32 (m, 11H), 6.53 (d, J = 8.8 Hz 1H), 4.53 (s, 2H), 4.44 (s, 2H).

MS (ESI): m/z =410 (M-EH).

BMS (2.2 mmol, 165 yL) (400 pL) was added to a solution of 6-bromo-N-(6-bromopyridin-2-

' yl)nicotinamide 4 (300 mg, 0.73 mmo!) in THF (20 mi). The reaction mixture was refluxed for

16 hrs. Then the reaction mixture was cooled to RT, MeOH (2 mL) was added, followed by
conc. HCL and the reaction mixture was refluxed for 8 hrs. The reaction mlxture was
concentrated and diluted with water (2 ml), the pH adjusted to 14 and the reaction mixture was
extracted with chioroform (50 ml x 2). The combined organic phases were washed with brine,
dried over Na;SO4. Evaporation of the solveﬁt gave a crude product that was purified on silica

gel (1:1, EtOAc: pet-ether) to glve a white solid which was treated with MeOH/HCl to give N-

' ((6~(benzy1ammo)pyndm-3-yl)methyl)pyndme-Z 6-diamine 3, hydrochlonde salt (50 mg, 49

%) as a white solid.Mp. 261-262 °C.

H-NMR (400 MIz, CDCL): & = 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 (ESD): mz = 304(M+H).

Preparatmn of 2z: .
N-—(Pyridln-2-yl)-S—((4-p-tolylthxazol-2-ylamlno)methyl)thlazol-Z-amme trihydrochloride

S‘f‘r—(\r“ﬂ() |

Compound 2z was prepared as described for 2p starting from i-brom_oﬂﬁazo_lg-S-cai‘baldehyde

and 4-p-tolylthiazol-2-amine: (29 mg, 38%). Mp. 169-170°C.



TIH vii. BM5 sS N OTIFF tr\--H S viii HJO/MOH HO N'rit," DVAP (35
nmg, 0.29 nmmol ), Et3N (16 nL, 116 nmol) and di-tert-butyl dicarbonate (13
m., 58 nunol) were added to a solution of ethyl

2- am not hi azol e- 5- carboxyl ate (10 g, 58.1 nmol) in 'VHF (100 nmL). The
resulting solution was stined at RT.until conpletion of the reaction. The

10 sol vents were evapor at ed and the??crude product was purified by

preci pi i O NCTRY =483 Hr, 1 H),809 (6= |
2-(tert: %W?@%k@z ﬁfamdﬁg 823??)%351%)%1? gz H)gg, (t’ as a
V\,hl te. 56|4|Hi, 1H)7.79 (d, J = 8 Hz, 2H), 7.67 (t, /= 8 Hz, 1H), 732(s 1H),7 0(d,J=
705, 1H), 7.02 (5, 1H), 6.8 (. J = 6.4 Hz, 1H), 460(d,J 48Hz,2H),233(s,3H)
MS (ESI): m/z (%): 380.34 (IMH]; 100%). ]

5
Preparation of 2aa:
4—(4-»Chlorophenyl)—N—((2-(methylam_inu)thiazol-s-y-l)methyl) : thiazol-2-amine
dihydrochloride '
Q[ /_Cl\ HCl

10

Compound 2aa was prepared as described for 2w starting from 2-(mcthy1-(tetrahydm-2H—_
pyran-2-yhamino)thiazole-5-carbaldehyde and 4—(4-chlorq_ phéhj!)thiazolé—amine: (30 mg,
77%). Mp. 122-123°C: -

15 'H-NMR (400 MHz, CDCL): §(ppm): 7.65 (d, J= 8 Hz, IH} 727 (d,J= 8 Hz, 2H) 693 (s, 1
H), 6.63 (s, 1H), 4.43 (s, 2H), 2.8 (s, 3H).
BONMR (100 MHz, CDCL): 8(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 (ESD): m/z (%): 337.38-([MH'], 100%).

20



83 111-NMR (400 MHz, CDCI3): ,S(ppm: 8.03 (s, 1H), 4.32 (g, J = 7.2 Hz,
211), 1.597 (s, 9H), 1.35 (t, J=6.8 Hz, 3H). M5 (ESI): mz (%: 273.37
[MHL. 5 A solution of ethyl

2- (tert-but oxycarbonyl am no) t hi awl e-5-carboxylate (5 g, 18.36 nrnol) and
KOH (10.3 g, 184 rnnol) in EtOH H20 glz 1) (60 nL) was stirred at Rl for 12
hrs. The sol ution was acidifi.ed witH81N HC1 and t he preci,pitate was

fiil tere% and drlogg yi el di ng _ )
2- (tert BAFRABRMAEI | ani no) t hi azol e-5-carboxylic acid (3.84 g, 86% as a-
whi t e soiRtopy(43Q(6Nbopy BMED)GHin-3yOmetly Dpyriie 2 Saiamidel ) , 7. 94 (s, 111),
1.5 (s, 911)." 10 M5 (EST): mz (%: 245.35 [ML11. - |

2- Chl oro- 1- et hyl pyri di ni umiodide (0.47 g, 1.84 nunol), D EA (0.44.inL,.

2.5 mol) and,4-p- tolypthiazol-2-anne ( g, 1.23 mmol) were added to
a solution of §-(tertuo ycar banyl am no) - carboxylic acid
(0.30 g, 1.23nNnlmgl) in &5 nt')—TI"PE‘15 SLntlhg,squtlon was stirred’

at R until cogpletion of ,the reaét®on. Then the 3 efctiron ni xture was

diluted with AcCEt, washegl with water, dried with Na2SO4 and concentr at ed.
The crude product was purified by colum (100% AcCEt), yielding tert-butyl
5- (4-p-tol yIth| azol - 2- yl car banoyl )t hi azol - 2- 1| BA¥bamate (80 ny, 17% as a

solid. 111- NMR (400 MHz, CDCI 3): S(ppr’r) 10 8 (bs, 2H), 7.76
(s, 1H)/7v@ ,J—8Hz 2H) 71520(d J= H, 7.09 (s, 1 H),
2..35 (s, 42 911). M5 &ES ) - 417 32 [MT]. TFA (0. 100

- L) was added f'o M spl tion of—tert butyli%( . -toI yl thi azol - 2-
yl car banoyl ) t hi azol - 2v%/ Wami’fe (80 ny, in CHC13 (1 mL). The
resulting 25 solutfon was stirred at R overni gh NT hé?vfhe sol vents were

evaporated and the crude product was dissolved in H28. After
neutralization wi-th NaHCO3 saturated aqueous solution, it was extracted

With AcCEt, dr Resgenimd 2epredrmetipeidinumigdideDIPEARIA 9% col urm chr onmat ogr aphy
( 100% Ac OE'[ ) ypl)éfgﬂ:@éjammeTHFIDMSOISO-70°CI 2d iiiy BMS/THF/HCI 24hours

- 2-ani no- N- (4- pYtMHAMEY 01- 2- yOt hi azol e- 5- car boxantde (40 ny, 67% as a
whitg solid. 30 111-NNER (400 Mz, CDCL3/ CD30D): .S(ppm): 7.67 (s 111),
7.47°(d, J= 8 Hz, 2H), 6.97 (d, J= 8 Hz, 2 H), 687%3 1 H, 2.13 (s,
311). BIPE/BC-INWR2S m@@l)mzd@m@ﬂsm@mgmdimws(odﬁnﬁ g, 2ppingy) wereadded | 158. 36,

149. 58, 0]a4$%iu4i§n of 5-bromopyridin-2-amine 1 (2.56 g, 14.8 mmol) and 6-bromonicotinic acid (3 g,
148 mmol) 2 in THF (150 ml). The reaction mixture was stirred at RT for 4 days Then the
prec1p1tate was filtered off The filtrate was concentrated and dissoived in chloroform (250 ml),

- 10 . washed. with water and brine and dried over Na;SOy. The solvent was evaporated to gwe a
crude product, which was recrystallized from ethyl acetate to give 6-bromo-N-(5- o
bromopyndm—2~y1)mcotmam1de 3(43g, 81 %) as a white solid. Mp. 204 -205 °C.
H-NMR (400 MHz, CDCl): & = 11.33 (s, 1H), 8.93 (s, 1H), 8.54 (s, 1H), 8.25 (d I= 88 Hz
1H), 8.17(d, J-SSHle),S 11(d,J=6.4Hz, 1H), 7.82 (d, J=8.4Hz 1H).
15 MS (ESD): m/z = 357 (M) '

A solution of 6-bromo-N-(5-bromopyridin-2-yDnicotinamide 3 (1.1 g, 3.0 mmol) in n-

propylamine (néat 5 ml) was heated at 80 °C for 2 days. Then the solvent was evaporated to

Jgive 6-(propylammo)-N—{S-(propylammo)pyndm—Z-yl)mcotmaHude 4 as a white solid (880 mg,
20 91 %). Mp. 134- 135 °C. '



137.53, 131.35, 129.00, 125.59, 119.89, 106.58, 20.60. M5 (EST): mz (%:
31733 [MM 5 2-Chloro-1-rnethyl pyridiniumiodide (0.048 g, 0.18 mol ), DMVA
(0.045 rnL, 0.25 miol) and

2-am no-N-(4-p-tolylthiazol-2-yQhi azol e-5-carboxam de (0.04 g, 0.126
nunol) wer e added to a solution of 2 br onot hi azol e- 5-carboxylic acid (26-
ng, 0:126 nnDI) in DV (1 nL). The | sultlng solution was stirred at RT

nd e B i SRR e PRF aBalfur 24 R B e R A (57507

(4-p tollﬂ)tmlaz@u—-z syﬂiz;aHt;;my@m&zm-J?- @tH, aﬂpl'EQ'de(;aHSCE}HmId)e (20 nmy,

38% P . A T e S e ey P Baty TP e o Y o5 (o

111), 7;&27:(111,29{)458(1&;1;41420:9)37 85 Hezs6i)l1l)., 7.25 (d, J= 8 Hz, 211), 2.33

(s,
Asol ut i éﬁ%ﬁnb%rﬁ) 3?\15-%1\(34 p-tolylthiazol -2-yl-carbamyQ hi aw - 2- yQt hi azol e
-5- carbox, arnide (15 ng, 0.03 nunol) in neat propyl amine (0.5 nL) was

stirred reflux for 4 hrs. . The nt eva crude
product.. IamLe i88 21874 2o |3Lﬁ9h’“8% ngréi/@g‘?’%m@% &ﬁgﬁ)(m E\Lg?)
yi el di ngea2uc{nﬂﬁ1§2ﬁw ﬁis@tul?@l)at DR terdrefatukeOdvgt m@mamlreamﬂ mﬁm yeboted

CDCT3/ CHBD) 15 Ayl (b et st llgieq B ey A0 SaD B fecion "L

H) , 0. O&iXtoke vks-ref&xbtlz for 2ddther 6. 198 Then the rédetior3mbdurg bas oobﬂedlt)qncéim-ﬂﬁd (t,

J =
6.4 Hz 2..23 5 4 6.4 Hz,
311). Ngn%ﬁéﬁ)md WS‘*(%M lpisa it wﬁa}% EET egzvtﬁ & w%éd k¢ I%’IW was
added t @el&’rs&aﬂli gktraatad @sﬁth chloroform (50 ml x 3). The organic phase was washed with brine :
2- (prop anlno olylthia ano CIhlazoI i azol e-5-
‘car boxa '(’féo (afédﬂﬁ]( ?grbﬁ'o I'Y I*thllif—&s(ei a%dg? 2 crydg pfoélgé %ﬁiﬁ sol ution
was st i waepuriied BT aGilies aelghlumbh(EtD 8 PE] 80120)as givh € pmmaqm@mgy\ﬁ BRoMeOH (0.5
inL) 1§PFk§Lﬁ$@é added until pH =2. After stirring the reaction mxture

the organic solvents were evaporated and the aqueous
,sol utl OMH NAVR (@0 v, iDResD-39: Svi=t8 43d Ne116303 1HR 18U (81 16T, GeRIEons 8S8HAIL | on,

o oduct Tl BT CE gD Ol AP aRaPoh oy (B 5 S gan. 55 & 3

Me011/ Ae6XEETE, 4D)el. eh(lqgl\#pnemyzﬂﬁ)5454{t,p=iml}§tl6ﬂbu azol - 2-yl am no) net hyl )t hi azo

I-2 y hy | -2-amne (5 ng, 32 9. 11-1-NIVIR (400
Ctﬁggﬁgéﬂﬁ%) E%‘§L§§3 7.68 (d, J= 8 Hz, 211), 7.17 (d, J= 8 Hz, 2H)
7. 050(5 1E1), 6.96 (s, IH), 6.66 (s, 111), 4.52 (s, 21{), 4.42 (s, 211),
3.41 (bs; 111), 3.15 (t, J=6.4 5 Hz, 2H), 2.34 (s, 3 H, 1.62 (m 2H
0.96 (t, J=6.4 Hz,3H). M5 (EST): ink (%: 457.29 [m -n. ‘
N- Propyl- 54544-p-tol yl t hi azol - 2-yl at ni no) met hyDt hi azol - 2- yl am no) et hyl ) -t
hi azol -2-atnine (5 ng, 0.01 nunol) was dissolved in nmethanolic HCL (3 N,
0.5 nm) and Et20 was added. The 10 precipitated solid was filtered by
decantation and dried in vacuo, Yyielding
N-propyl-54(54(4-ptolylthiazol-2-ylatnino)nethyDthi aw - 2-yl am no) met hyDt hi
azol -2-anmine trihydrochloride as a white solid (1 6 mg, 32% . M. > 135C
deconposi tion. :



15 Preparation of 2ae:

4- Benzyl - N- 42- (benzylam no) t hi azol - 5-y1) met hyl ) t hi azol - 2-am ne

di hydrochl ori de HCl byLCl _HCI s NH 20 Conmpound 2ae was prepared as

described for 2h, starting from 4 benzylthi azol - 2-am ne and 2-

br onot-hi azol e- 5- car boxyl i c- aci d: 290 29% : Mp. 78-79 C. 111-NWR (400

g/l:l)z, SDCB/ CD30D) : (ppgz3 7. 34211(7) 2(2) (m 1011) 6.99 (s, 11-1), 5.99 (s,
S, 5 M5 (ES1 9% : :

100%) . gml‘-;’? AQstlon 01g oaf: (Esh: iz (97 393,30 GIn,

4- Benzy PrédpafaBioq nmt ﬂybmymﬁ(ﬁ{ﬁlmp&mz}ywl}lmml 3-vlamineymethyRipyiridin-2-
i hydroehl or g)de HCl sis NH _

| ( \nfj |
Qﬂﬂ\/?;:"“/\g B M /\O

Reagents: i) 2-chioro-1-methylpyridinium iodide /DIPEA/RT/3days i) Benzylamine/ 120 9CI 16h
3 _ iy BMS/ THFf MeOH/MHCHiv) HCIMeOH

2-Ciﬂoro-1—meﬂ1ylpyridinium 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 feri-butyl 3-amino-5-(thiophen-2-y1)-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 NarSO,4.
Afier evaporation of the solvent, the crude product was purified on a silica gel column (EtOAc:
pet—ether,. 1:1) to give G-bromo-N-(Sw(ﬂliophen-?~y1)-1H-pyrazol-3~yl)picolinamide 3, (307 mg,
15 58%). ' | |
MS (ESD): 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 evaporﬁted and the residue was
pur‘i‘ﬁedbn siiiéa gel (EtOAc: pet-ether, 1:4) to give 6~(benzylamino)-N-(5-(thiophen-2-y1)-1H-
pyrazol-3-yl)picolinamide 4 as a sticky solid (200 mg, 58 %). ‘



5 Conmpound 2af was prepared as described for 2w starting from

4- benzyl t hi azol - 2-am ne and 2-

(net hyl (tetrahydro-2H pyran- 2-yDam no)t hi azol e- 5- car bal dehyde: (50 ny,
4699 . Mp. 126-127 C. 1H NWR (400 MHz, CDC13): (pprn): 7.19-7.13 (m 5 H),
6.85 (s, 1 H, 587 (s, 1 H, 4 288(1 211), 3.81 (s, 2H), 3.76 (s, 2 H,
2.78 (s, 2:H). 10 M5 (ES!): mz (9: 317 30 ([MH, 100% . Preparation of

2ag. 5- Al a t i | ne
&hydr OC%FOI‘I d(emﬁé%h BIS-@%)Y%?L dllﬂ 5 igé%oﬁll())’m% (%gmnggg’?éggfﬁ as
(tz)lescrlt bekl) £ 8.0 H2hiH)st. blr(b:rsnl;}{)Hé@r{SQFBenzyl t h| azol - 2-am ne and 2- . :

r ono C ic acid: (25 ng, 69%. M. 96-97 C. 'H-NI\/R :
(400 M—é’ﬁz(%%ﬁf% C@?W b(ppin): 7.27-7.14 (m 1011), 6.88 (s, 111), 6.73
233 1H), M2_CI)_I4 33(s 2H), 4.29 (s, 2H), 3.88 (s, 2 H. M5 (ES'): rn/z (%:

Pr. o a
5- Be zyé Wf(dim? é%ﬁdfzg r{“d)lt%ﬁlq%@% ‘9’% a%&ed%@*ﬁ SOI&mﬁl Ogg Cgb GD?IMO}-N-(S'
_di hydr o(;llcﬂumfdphlsayle{ﬁ@mGndl)p]’_bamm 1)(2@%1@@ 5henepds Thd t5alion FHXIPIG st art | ng

from 5- ben a
(et hyl PELE %df@"ﬁ@%&?@‘n“?ﬂg‘é&”% 1o BT MeOH @ mi) fllowed b (55 my, 69
% . M. cokb-Ha (EmI:DhbeN\Rd@dlﬁﬁi mFIrfi_acth@D@K@)’e wispisHiyped ﬁ}rzeoﬂlerl%gre nfbesH) | 6. 84

( S 1H) feac%orz m.u{mre was c'f)'llcbenéatgc?an(ﬁhlul%d with water (4 ml) and the pH was adjusted to 14
10 using NaOH solution and subsequently the reaction mixture was extracted with chioroform (40
ml x 3). All organic layers were then washed with water and bﬁne, dried over Na;80,. 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—ylanﬁno)methyl)pyridjn-}anﬁné, (80 mg, 41
%). Mp.117-118 °C. e
15
26 mg of the composition were then treated with HCl/MeOH to gi\?e 5, N—benzyl—6:((5-(4-
fluorophenyl)-1H-pyrazol-3-ylamino)methyl)pyridin-2-aminehydrochloride salt. Mp. 120-122
°C. ' ,
NMRV(4OO MHz, CDCls): § = 7.23-7.42 (m, 8H) 7.06 (d,J = 1.6 Hz, 'lH) 6.63 (d,J=6.8
20 Hz, 1H), 6. 30 (d, I = 8.0 Hz, 1H), 5.79 (s, 1H), 5.11 (brs 11—1), 474 (brs, 1H), 4.52 (brs, 2H),
430 (s, 2H). ‘ '
MS (EST): m/z =362 (M+H)

25



10H), 3.85 (s, 4H), 2.78 (s, 3 H. 13CNWR (100 MHz, CDCI3): .5(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. M5 (ESI): in/fz (%: 317.30 (N H11l, 100%.
Preparati on of 2ai:

5-p-Tol yl -N-((5-(f5-p-tolyl- 1H—pyrazo| 3-yl ) et hyl am no) - 1H—Pyrazo| 3-yl)m
et hyl)-1Hpyrazol -3-amne tri hydroch?I oride 20l. Synthesis of
‘1-(tetrahydro-2H pyran-2-yl)-5-p- toI y1l- 1H pyrazol - 3-ani ne: .

1- (tetrBWﬂ?“B“'?‘l@péyran 2-y1)-5-p-tol yl-11- 1- pyrazo- 1-3-am ne was

prepar ef- ﬁﬁp%i@ﬂ(ﬁﬁ—dﬂﬂﬁﬁaﬁlﬂﬁpﬁﬂﬁkﬁ)ﬂE’thy!)thlazol-Z-ylammo)methyl)thlazol-z-

251- (tetrahydro- %ﬁgpyran 2-yl)-5-p-tol yl-1H pyrazol e- 3-carboxyli-c acid was

prepare't‘Fn%“aié” Eige previously for 2a. 2. Synthesis of

5-p-tolyl -N((545-p-tol yl- 1H pyrazol -3-yl ) net hyl am no) 1Thpyrazo| - 3-
~'y1l).met hyI')-.lH- razol -3-arnine tri hydrochl oride -- cn<4 HN- - N3HO
5-Nitro-3- z}\e carlgggglyllc [ g, 50x&0_ sulfurlc acid (5
me, 1.48 I) i NNet WOO s Weteee Neaitied Hbo ef x for 4 hrs. The

sol vent Mmg‘m@;r@g@g“ﬁnd t he %Pesi due 5 was resuspended in CH2CA 2 and
washed wth water and brine and dri ed Na2SO4. Met hyl 5- -

ni tro-1H pyrazol e- 3- carboxyl ate (7.5 g, 86% was obtained as a Wmte
solid. 111-NVR (400 -MHz, CDC13): i = 7.40 (s, 1H), 4.00 (s, 311). A .
m xture of nethyl 5-nitro-1H pyrazglg3-carboxylate (7.5 g, 43.8 mol),

3, 4-di hydn;@tl-g;o pyLan rnL, 87.'7 mm nd trifluoroacetic acid (65
gL, 0.9 ?#:ra«vahy @ (% ed r 16 hrs. The '
sol vent was ev r at e(ﬂoand t he resi due was res enoe o] MiNH2

Yo )
~ Diw O\Nr&&q e

aliie Cl

Tol '\ i ) | _ _ B 7
KMM@T— w@«\qm
H

iii, HCUMeOH _ \Q\Q N\/@\
, P”\,,-
DMAP (35 mg, 0.29 mmol), Et;N (16 mL, 116 mmol) and di-tert-butyl dicarbonate (.13 mlL, 58
mmeol) were added to a solution of ethyl 2-aminothiazole-5-carboxylate (10 g, 58.1 mmol) in
THF (100 mlL). 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.



CH2A 2 (50 nL) and washed with H20 and brine. After drying with Na2SO4,
sol vent 89 evaporation and silica gel colunm chronmat ography (PE-EtOAc,
9:1) nethyl 1-(tetrahydro-2Hpyran-2-y1l)-5-nitro-1H pyrazol e-3-carboxyl ate

(3.71 ng, 33 %9 was obt ai ned. 111- NI\/R (400 MHz, CDCI3): (ppm = 7.41
(s, 1H), 635(dd J= 9.2 Hz, J—2 Hz 4.01 (d,J= 9.6 Flz, 111),
3.94 (s, .3.73 (t, J—80Hz 243(m IH), 2.13 (m. 111), 2.01

5(m 11 Naig MBUOBYY, 180, 4.32 (g, J = 7.2 Hz, 2H), 1597 (s, 9H),

1- (tetr;% Z@EI— py%é“(rllﬁp%gm-mt}r(o 1?—!— pyr(gzo | e- 3-car oxyI ate (500 ng,

- 0.70 mrmﬁ(m&séaﬂs,s”di)ved ina mxture of MeOH / THF /1120 (1:2:1, 20 niL).
Lithiu ( 2.35 nunol) was added and the reaction m xture

was st%@gﬁ ?fé) %ﬁﬁm reaction mxture 10 was diluted with water

and washed. wlth DCM The aqueous phase was evaporated which gave -

1- (tgt %hsggluono Iﬁg,}'ﬁgt ng,\%% A}&M&,&ﬂz&ﬂ@&%@r&@ymﬁyﬁsgmd (300

was Used wit hout further gzurl ication in
the nexXost €9.3 g, 184 mmcbl[} mvaqwsfow (6emd)3yas tigpdpt RTHo The 1), 6.61

dd, J= cipi ed]: 3— h- (t, J=
(10 4 He “gitﬁ?f)was ﬁc‘dé-ged( ""‘thHﬁ ﬁab"‘}d tg%&% fhye v}wﬁl%geggﬁgm & }]lim?% 151( 71-1.54
(m 311butommwmm1m§me¢oﬁeahwmwwaéﬁg, )asalWWPfa%l 3-anine (97. ny,.

: 8 ??elt P%%%W@&%dﬁg &gh?\ltlh%%soim 7?2(;0}%) ésésa?}g)oxyl ic acid (100

nmy, 10, 4Msmﬁ:61))m/z%):h450?5®ﬂﬂf} met hyl pyri dini umiodide (145 ng,” 0.56 mol)
and ‘N, N - 20 diisopropylethylanine (193 gL, 1.13 nmol) in DCM (10 ). The
reaction mixture was stirred at roomtenperature for. 16 hrs. The reaction
was di | atc&ﬂbrmthMmanab@et(B&&gekﬁWH) DA (femby HammeD 2ad 4P was

vashed i bl (!g fagrel aud casaaéae%rat aohwicFhar ohigg- pr oduct
was purl‘*lﬁ’ y Sl r omat ogr f SPE- Et OAc, %‘L and gave
5-nit robﬂiexs(ctrbdinyhilg«ubbtblaﬁék—bymmﬁc pcig (ABQ g 1.23 mmol) in DMF (5

oyt a0 P FRERLE: ”e%f%%‘)ms“ﬂ%é%ﬁ‘éﬁ"**mﬁﬁ%“lﬂmﬁz”%é%‘é%m&%m 0. 50

(s, 0.5%) dlh&:df-}@tl(AQOEL washed with watey, driedywitlgNap Sy andaopgentratedy dhe grudgy 511)
734 1 , tﬁ_wg(ﬁ. dd, 3=
. 0( > progucjr %as 4pzxﬁ§§d g?g)column ﬁo?)d'&l&coé)l%hem&%_g&f iyl slge; - Adolyl 25; d, >
J= 10. 4yldarpankdp])thinzale :(lca:bagnaﬁe(BOmg,Hi%Maqs)@hds 80 (m 211), 3. 60 (m 211),
2. 42 (Say ﬁé%ggagvlﬁza (21 m)l /Bl 228, 7(7@(s811—11;)7 613Q, Mek banmi, ¢25n1L) and

Pd/ C were 5-ni t ro- -(tetrahydro 2H—pyran 2-y1)- N

20 (4J~8Hz2H), 709(5 1H),235(s 3H), 1.42 (s, 9H).
MS (}ESI). m/z (%): 417.32 [MH'].

TFA (0.100 ml) was added to a solution of - ferf-butyl 5-{(4-p-tolylthiazol-2-
yicarbamoyl)thiazol-2-ylcarbamate (80 mg, 0.19 mmol) in CHCl; (1 mL). The resulting
25 solution was stlrred at RT overnight. Then the solvents were evaporated and the crude product
- was dissolved in H20 Afier neutralization with NaHC03 saturated aqueous solution, it was
extracied with AcOEt, dried and concentrated. Purification by column chromatography (100 %
~ AcOEY) yielded 2-amjno-N—(4—p—tolylthiazol-2—yi)thiazoie—S-carbOxamide (40 mg, 67%) as a
white solid. R
30 'H-NMR (400 MHz, CDCLy/CD;0D): §(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).



(1-(tetrahydro-2H pyran-2-yl)-5-p-tol yl- 1H pyrazol - 3-y1) - 1H pyrazol e- 3-car
boxam de (183 ng, 90 0.38 tnrnol) in THF.. The flask was then evacuat ed
and filled with hydrogen. The reaction m xture was stirred for 16 hrs. The
catal yst was filtered on celite and the solution was concentrat ed and
dried to give =~

5-am no- 1- (tetrahydro- 2H pyr an- 2- 34f4N-(1 (tetrahydro 2Hpyran- 2-y1)-5-p-to.

L33 D REBL R DRIIEERS, Fasg) SR P41 IR B IR g
(d J= G3853;131.351029.00, %5@119\3?_1&?88?3@21%)11)6 357gs( 1H)2H)6 nggs(tlH,J,_
11 2 Hz?v?%éflfﬂ "‘%J(‘}% g”%ﬂﬁ 2.05 (n, 211), 1.80-1.54 Enm 8H) . ivs (BSI):
mz: 451.32 WA 10

5- A 1- H- 1- 2

o EI L E LN AR G O R et
a?g teSIa:1 Qae@]r OI@2NJ44 pwgrllmfzaz&; Z-yl)thlazole-s-carb_oxamide_ (r0,04 gl,‘ % }25_;2;;.01) w;‘-:(re laci:lded to a: . ("59

(() 20 ! )mon FhpBpit Mﬁéﬁﬁ@gﬁ;‘ M B giﬂfié“%ﬁ 1) and
Nr - di i S eRniRy lseitdiynl Ras ﬁﬁm{ilﬁﬁmhnuwccﬁ&;ldﬁu]mﬂf)ﬂad Feaddoly] TH msa}hd e reaction
Tt o e g oG b R o R e Pl ek PR ET o ayer
was 10as beﬂtmlmhz&lmymrbaﬁhbﬁmawmkyl)ﬂm&@s caﬂbdxaﬂﬁcﬁbc(emrﬂ@Bedﬁ) a$heokd ude

product was fie silica ol um hr omat. ography (PE-Et 0Ac, 7:3)
and gavéhi ?Sfuéﬁ’ %}JE’ Sb?r Yﬁ fv%‘:rpur icafion.

2# H( 1-(t é:tﬂlmwmo I\Zﬂmgzmmdz?r BbpmB-8(65-(§, gD r'a%y@r )2 HEP, ar- RHIAH)5- p-t ol y1-
pyrazo

yl car bam131m7ﬁr(%z’m8%’é’)?fpz ?5;35!%_%1- 1H— Pyrazol e- 3- car boxam de (25 ny,
15% . 20111-NWMR (400 MHz, CDC13): S (ppm = 9.42 (s, 111), 9.40 (s, 1H),

LS4 it Tl R e S o et S

(t, ; J =caox@mide (15ldd, 0,03 3arhd) intneat PropyldQind (G'RmLﬂ.ﬁeés)snrré’d dt Beflug for@Klhys. 2. 06 ( m
311

The solvent was evaporated and the crude product was purified by column chromatography (0
% - 5 % MeOH/AcOEY) yielding 2- (propylaxmno)-N—(S-(4—p-t01ylﬂuazol—2—ylcarbamoyl)-
th1azx)l-2-y1)tkuazole 5-carboxamide (15 mg, 17 %).

20  'H-NMR (400 MHz, CDCI5/CD;OD): §(ppm): 8.12 (s, 1 H); 7.86 (s 1H), 7.56 (d J=8Hz 2
' -H) 7.08(d,J= 8Hz,21—1),698(s 1 H), 3.63 (bs, 1H) 333 (t, J= 64Hz 2H),2.23 (s,3 H),
1.55(q, J=6.4 Hz, 2H)086(t,J 6.4 Hz, 3H). e

MS (ESI): n/z (%): 485.33 [MH'].

25 BMS (0.015 mL, 0.15 mmol) was added to a solution of 2—(propylamin0)—N-(5-.(4—p-
folyltlﬁazo1-2-ylcarbamoyl)tbiazol-2-yl)tbiazole—S—carboxamide (15 mg, 0.03 mmel) 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 HCl was added until pH = 2. After stirring the réaction mixture at

'RT for 12 hrs, the organic solvents were evaporated and the aqueous solution was neutralized

| 30 with a NaHCQ_3 Vsaturated aqueous solution, extrac_:ted with AcOEt, dried with Na;SO4 and
concentrated. The crude product was purified by column chromatography (0 % - 5 %

-]



1.74 (m 3H), 1.54 (m 6H), 1.24 (m 6H). MS (ESI): prz/z: 719.39 [MM 25
1 -(Tenahydro

-2H pyran-2-y1)-N-(1-(tetrahydro- 2H pyran-2-yl1)-3-(1-(tetrahydro-21/-Pyran
-2- yl)-5-p-tolyl-1H pyrazol - 3-yl carbanoyl) - 1H Pyrazo 1-5-y1)-5-p-tolyl-1
H pyrazol e- 3- carboxam de (28 ng, 0,04 mmol) was suspended in anhydrous
THF (500 gL) and borane di net hylsul f1de conplex (26 ttL, 0.27 nunol) was

s, TnOMHRROEh i are. wAsPrAb CoRR Bk PR IRE G oL e

added anrthofifgmehylithiszel-wasins (5img,68%)or 10 mi n. Concentrated hydrochloric

St rr o syl Hoo b Sty ool o Fef 17 i SRR ORGPl oS T

and t he 7s03l(y @R, 6WaSs, BMRBG6 &), €H), 4FD ¢, D Hdn 6, WS 3 ALusFBUEdLIVIF 6FHF and the _

precipitate was fi|irat hed w t.h,.cold THF.

5- p- Fol ;}F%Rkl)e%i‘s(spi #bﬁ&gf%&egﬁ%?“%yl am no) - 1H pyr azol - 3- yDnaet hy
|') - 1H pWISZSD: A2awe):ae7.2e@ht ai ned as a white solid. 5 :
5-p-Tol yl - N45- ((5-p-tol yl-11-1-pyrazol - 3- yOnret hyl am no) - 1H pyr azol - 3- yOret
hyl ) - 1Hpyr azol -3-am ne (10 ng, 0.023 nmml) was recrystallized in -
nmet hanoIN_prob@fs(@-@h.p&lﬁma1,2-y‘ﬂneins)ﬁieﬂﬂ!)Mzoltziyﬂanén@nigthymﬂlﬁveqi-me.Et 20 and

onB0 d6)s T B0y mgefogs asoligaof sty 0 F, AT st gt e Yo, o
J= 810 Hecipiteted sofid ks {ikreddsy d8cadtatitn andidyied i vEcho,(yasidifg Y-pra@yRB((B€(4-rt11), 5. 80

(8 oD st Smen Ol Ryl 2 Bunsbhyordnibhal 5 431 - 18

N- Benzy Ihnibite 4144 6edpl srmphenyl ) t hi azol - 2-yl am no) et hyl ) t hi azol - 2- ami ne

di hydrochl ori de CI Conpound 2ak was prepared as described for 2h
starting from 4-(4-chlorophenyl)thiawl-2- am ne and ‘

2- br onotMip azlbe: Secompdsimny.| i c acid (31 ng, 49%. M. 105-106C. 20 11-1-NNIR
(400 MHz, CDC13): Cl(ppm: 7.64 (d, J =8 Hz, 2H), 7.27-7.24 (m 7 H),
6.91s, 1 H), 6.63 (s, 1 H), 4.42 (s, 2 H), 4.33 (s, 1 H, 4.21 (bs, 4

Preparation of 2ae:
4-Benzyl-N-((2-(benzylamino)thiazol-5-yDmethyl)thiazol-2-amine dihydrochloride
HCI1

: N H :
;/ 1 %’N\/[;g\ﬁ N

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, CDCL/CD;0D): §(ppm): 7.34-7.20 (m, 10H), 6.99 (s, 1H), 5.99 (s, 1H),
4.42 (s, 4H), 3.88 (5, 2 H).

25 MS (ESI): m/z (%): 393.30 ((MH'], 100%).

20



M5 (EST): m2. (%: 413.35 (W, 100%. 25 92 Preparation of 2al:

N- Benzyl- 544-(t hi ophen-2-y1)thiazol - 2-yl am no) net hyl )t hi azol - 2- am ne

di hydr ochl ori de Compound 2al was prepared as described for 2h,
starting from 4-(thi ophen-2-yQhiazol-2- 5 am ne and

2- br onot hi azol.e- 5- carboxylic acid ( 6ng, 50%; np 97-99 C. 1H NWR (400
MHz, CDC13): .45(ppm: 7.29-7.25 (nf6 H), 7.17 (d, J= 4.8 Hz, 1H), 6.98

(d, J= 6.56 (s, 1 H, 4.42 (s, 2 Hy, 4.36 (s, 2 H. M
(ESI): iﬁﬂ’a%/s“““gg% 38 Dart 100% . 10 Preparation of 2am

'N- But y 14@Bbpk-N( 2 (mahydahian)tiixzol-Shyhyrety bihigol2-amina dibydioehloyige r i di n- 2- ami ne
15 Conpound 2am was synt heS| zed ang,escrl bed for 2s (59% Mp. 93-94 C

1H NMR (500 MHz, CDC13) 8 7 57 M .1 = 11 Hz 2H), 7.40
(t, J =105HZ H;\ 58 (d J =9.0 Hz, 111),
6.58 (d, J 90 1 §05Hz , 5.81 (s 111), 4.72 (brs,
0111), 4,29 (S 211) 322( 160 (n, 2H) 143 (in, 211), 0.95 20 (t,
J =9.5 Hz 3H). ‘ : .
5  Compound 2af was prepared as described for 2w starting from 4-benz'y1tliiazdl-2—mniné and 2-
(methyl(tetrahydro—ZH-pyzan-ZZ—yl)ainino)tlﬁazole—S—carbaldehyde: (50 mg, 46%). Mp. 126-127
'H-NMR (400 MHz, CDCl3): §(ppm): 7.19-7.13 (m, 5 H), 6.85 (s, 1 H), 5.87 (s, 1 H), 428 (s,
2H), 3.81 (s, 2H), 3.76 (s, 2 H), 2.78 (s, 2 H). ‘
10 MS (ESD: m/z (%): 317.30 (IMH'], 100%).

Preparation of 2ag:

5_-Benzyl-N-((Z-(benzyiamino)thiaz’ol—S-—yl)methyl)thiazol—z-amine dihydrochloridg

- HCl HCO ‘
. Q/[S—NH
15 4 O

‘ Comp;)imd 2ag vas prepared asrdescﬁbed for Zh' starting from S-Benzyltiﬁ_azol-}amine and 2-
_ bromothiazole- S-carboxylic acid: (25 mg, 69%). Mp. 96-97 °C.
7 'H-NMR (400 MHz, CDCl;/CD;0D): S(ppm) 7.27-7.14 (m, 10E), 6.88 (5, 1H) 6.73 (s, 1H),
20 4.33 (s, 2H), 4.29 (s, 2H), 3.88 (s, 2 H).
MS (ESI): m/z (%): 393.30 (IMH'], 100%). -



M5 (PSI): rez = 340 (MtH) 93 Exanple 1 The m | ogP and TPSA val ues of
various conpounds are indicated in table 1. mlogP and TPSA val ues were
cal cul ated according to the software avail able on the world wide web 5
(http://www. nmol i nspiration.com), provided by P. Ertl of Novartis Phanna
AG Table 1 Corrpound m | ogP TPSA 2a 4 56 69.39 2e 3.40 86.78 2h 5.16 49.84
2] 4. 92

" Preparation of 2ah: ‘ ,
5—Benzyl—N~{(2-(methylammo)thlazol- -yl)methyl)thlaznl-Z-amme dlhydrochlorlde :

HCl

@\/E% ch R

Compound 2ah was prepared as described for 2w starting from 5-benzylthiazol-2-amine and 2~ '

(methylf(fc&a;}iydfo;2H—pyrén-2-yl)amino)thiazoie—SQcarbaldehyde (55 mg, 69 %). Mp. 76-77

DC. ' K ’ | .

'H-NMR (400 MHz, CDCl3): §(ppm}: 7.20-7.13 (m, 5H), 6.84 (5, 1H), 6.71 (s, 1 H), 4.28 (s, 2
10 H),3.85(s,4H), 2.78 (5, 3 H).

BONMR (100 MHz, CDClhy): S(ppm) 171.79, 168.97, 13947, 136.87, 134 74, 128 30

'_128.08, 126.35, 125.83, 121.50, 41.65,33.01, 31.38. '

MS (ESI): m/z (%): 317.30 ([MH'], 100%).

‘ 15 ,
Preparatmn of 2ai:-
5-p-T0lyl-N-((5—((5—p—toiyl HI—pyrazol—3-yl)methylammo)—1H- pyrazol-3-yhmethyD)-1H- .
pyrazol-3-amine trihydrochloride

20 L Synthesm of 1-(tet1ahydro—2H pyran-2-yl)- S-p-tolyl 1 H-pyrazol-3-amine:
| 1<{tetrahydro-2H-pyran-2-y1}-5-p-tolyl-1H-pyrazol-3-amine was pwl,ar.,d as dﬁ.cnbed for

compound 2a.
25  1(tetrahydro-2H-pyran-2-yl)-5-p-tolyl-1H-pyrazole-3-carboxylic gcid was prepared as
described pre{fiously for 2a.

2. Synthesis  of 5-p-tolyl-N-((5-((5-p-toly}-1 H-pyrazo}-3-yl)methylamino)-1 H~pyrazol-3-
yDmethyl)- 1 H-pyrazol-3-amine trihydrochloride :
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5-Nitro-3-pyrazole-carboxylic acid (8 g, 50.90 mmol) and sulfuric acid (5 mL, 1.48 mmol) in
methanol (200 mL) were hcated_ to reflux for 4 hrs. The solvent was evaporated and the residue

5 was resuspended in CHCl, and washed with water and brine and dried Na;SOs. Methyl 5-
nitro-1H-pyrazole-3-carboxylate (7.5 g, 86%) was obtained as a white solid. |
'H-NMR (400 MHz, CDCl5): § (ppﬁ}) = 740 (s, 1H), 4.00 (s, 3H). 7

A mixture of methyl 5-nitro-1H-pyrazole-3-carboxylate (7.5 g, 43.8 mmol), 3,4-dihydro-2H-
10 pyran (8 mL, 87.7 mmol) and triflucroacetic acid (65 uL, 0.9 mmol) in anhydrous MeCN (100
mL) was refluxed for 16 hrs. The solvent was evaporated and the residue waé‘ resi:_spendeg in

 CHyCh (50 mL) and washed with HyO ‘and brine. Afier drying with NepSOs, solvent



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

89.

evapox;atiéh and silica gel column chromatography (PE-EtOAc, 9:1) methyl 1-(tetrahydro-2H-

pyran-2-yl)-5-nitro-1 H-pyrazole-3-carboxylate (3.71 mg, 33 %) was obtained.

'H-NMR (400 MHz, CDCls): & (ppm) = 7.41 (s, [H), 635 (dd, J = 9.2 Hz, J = 2.4 Hz ,1H),

4.01 (4, J= 9.6 Hz, 1H), 3.94 (s, 3H), 3.73 (t, J= 8.0 Hz, 1H), 2.43 (m, 1H), 2.13 (m, 1H), 2.01
5 (m, 1H), 1.74-1.62 (m, 3H). E |

Methyl 1-(tetrahydro-2H-pyran-2-y1)-5-nitro=1 H-pyrazole-3-carboxylate (500 mg, 0.70 mmol)
was dissolved in a mixture of MeOH / THF / H,O (1:2:1, 20 mL). Lithium hydroxide (56.3 mg,
2.35 mmol) was added and the reaction mixture was stirred for 16 hrs. The reaction mixture
10  was diluted with-water and washed with DCM. The aqueous phase was evaporated which gave
1-(tetrahydro-2 H-pyran-2-yl)- -5-nitro-1H-pyrazole-3-carboxylic ac1d (300 mg, 64%) as a w!:ute
solid which was used without further purification in the next step. * ="
'H-NMR (400 MHz, CDCls): & (ppm) = 7.22 (s, 1H), 6.61 (dd, J=9.2 Hz, J =24 Hz ,IH),
3.94 (d, /= 11.2 Hz, 1H), 3.65.(t, J=10.4 Hz, 1H}, 2.35 (m, 1H), 2.09 (m, 1H), 1.92 (m, 1H),
15 1.71-1.54 (m, 3H). ' - '

5-Tolyl-1-(tetrahydro-2H-pyran-2-y1)-1 F-pyrazol-3-amine (97 mg, 0.38 mmol) was added to a
solution of 1-(tetfahydro-_ZH-pyran;2—y1)—5-nitro-IH—pyrazole-S-carboxylic' acid (100 mg, 041
mmol), - 2-chloro-1-methylpyridinium. iodide (145 mg, 0.56 mmol) and NN-
20  diisopropylethylamine (193 uL, 1.13 mmol) in DCM (10 mL). The reaction mixture was stirred
at room temperature for 16 hrs. The reaction was diluted with water and extracted with DCM.
The organic layer was washed with brine, dried with Na,S0; and concentrated. The crude
product was purified by silica gel column chromatography (PE-EtOAc, 8:2) and gave 5-nitro-1-
(tgtrahydro-lH—pyrénQ—yl)—N-(l -(tetrahydro—ZH‘-pyran—Z-yl)-S-p—tolyl- 1 H-pyrazol-3-yl}-1H-
25  pyrazole-3-carboxamide {60 mg, 33%). -
"H-NMR (400 MHz, CDCL): § (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 JAH), 5.17 (d, /= 104 Hz, 1H), 5.16 (4, /= 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).
30 - -
Methanol (5 mL) and Pd/C were added to a solution of 5-nitro-1-(tetrahydro-2H-pyran-2-y1)-N-
{1 -(tetrahydro—ZH—pyran—_Z-yl)—S—p—tolyl-lH—pyfazoI—S—,yl)— 1H4pyrgzole-3-carboxamide {183 mg,



2ac 3.58 65.63 2ad 4.95 74.76 2ae 4.99 49.84 2af 3.60 49.84 2
94 2ah 3.60 - ag 4.99 49.84

90

0.38. mmol) in THF.. The flask was then evacuated and filled WIth hydrogen. The reaction
mixture was stirred for 16 hrs. The catalyst was filtered on celite and the solution was
concentrated and dried to give 5-amino-i-(tetrahydro-ZH—pyranQ-yl)-N-(l-(tetrahydro—ZH—
pyran-2-yl)-5-p—toly1—lH~pyrézo]—3 -yl)-1H-pyrazole-3-carboxamide (170 mg, qﬁantjtaﬁve).

5 'H-NMR (400 MHz, CDCly): § (ppm) = 8.94 (s, 0.5H), 8.83 (s, 0.5H), 7.43 (d, /= 6.8 Hz, 2H),
7.28 (d, J= 8.0 Hz, 2H), 6.95 (s, 1H), 6.41 (s, 1H, 1H), 6.06 (m, 2H), 5.17 (d, /= 10.0 Hz, 2H),
3.73 (m, 2H), 3.59 (t, J= 11.2 Hz, 2H), 2.42 (s, 3H), 2.05 (m, 2H), 1.80-1.54 (m, 8H):
MS (ESD: m/z: 451,32 [MH']. -

10 S-Amino-l-(tcmhyd;o-ZH-pyran-}yl)-N-(l-(tetmhydro—2H—pyran—2—yI)—5-p.-t_olyI-1H—pyrazol-
3-y1)-1H-pyrazole-3-carboxamide (102 mg, "0.23 mmol) was added to a solution of 1-
(tetrahydro-2H-pyran-2-y1)-5-p-tolyl-1 H-pyrazole-3-carboxylic acid (59 mg, 0.20 mmol), 2-
chloro-l—méthylpyridinium iodide (79 mg, 0.31 mmol) and N,N -diisopropylethylamine (105
pl, 0.62 mmol) in DCM (10 mL). The reaction mixture was stirred at room temperature for 16

15  hrs. The reaction mixture was diluted w1th water and extracted with DCM. The organic layer
was washed with brine, dried with Na,S0O4 and concentratgd. The_ crude product‘ was purified
by silica gel colﬁmn chromatography (PE-EtOAc, 7:3) and gave 1-(tetrahydro-2 H-pyran-2-yl)-
N1 -(tetrahydrq—ZH—pyran—2-yl)—3 -(1-(tetrahydro-2H-pyran-2-yl)-5-p-tolyl-1 H-pyrazol-3-

: ylcarbamoyl)- 1 H-pyrazol-5-y1)-5-p-tolyl-1H-pyrazole-3-carboxamide (25 mg, 15%).'

20 'B-NMR (400 MHz, CDCl3): § (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 (¢, 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].

25 | 7
1<(Tetrahydro-2 H-pyran-2-yl)-N-(1-(tetrahydro-2 H-pyran-2-yI)-3(1 -(tetrahydro-2H-pyran-2-
yl)-5-p-tolyl-1H-pyrazoi~3-y1carbamoyi)—1H—pyrazo!—S-yl)—S—p—tonl;lH—pyrazole-3-
carboxamide (28 mg, 0.04 mmol) was suspended in anhydrous THF (500 pL) and borane
dimethylsulfide complex (26 uL, 0.27 mmol) was added dropwise. The reaction mixture was

30 stirred under reflux for 16 hrs. The reaction mixture was then cooled down to 0 °C and MeOH'
(50 pL) was added and the mixture was stirred for 10 min. Concentrated hydrochloric acid (12
N) was added until pH < 2 was obtained The fesulting mixture was stirred at 50 °C for 16 hrs. -



49.84 2ai 4.56 110.10 2aj 4.44 61.87 2ak 5.15 49.84 2al 4.25 49.84 4.00
65.63 Exanple 2: 5 A nunber of the small nolecules were tested for their
capacity to inhibit the aggregation of anyloid beta (All) 1-42 peptide
using a thioflavin T spectrol |l uorescence assay. Prepar ation of (Al )
peptide film 91

The mixture was cooled to room temperature and the. solvent was evaporated. The residue was
resuspen&ed in THF and the precipitate was filtrated and washed with cold THF. S—p-Toiyl;N-é ,‘
((5-((5-p-tolyl-1 H-pyrazol-3-yl)methylamino)-1 H-pyrazol-3-ylmethyl)- lH-pyrazol 3-ammc _
was obtained as a white solid.

5 5-p-T_ol‘yl-N-((S—((S-p-toiyl«lH—pyrazol-}-yi)methyiamino)—iprralzol-?a-yi)methyi)-1H—
pyrazol-3-amine (10 mg, 0.023 minoi} was recrystallized in methanolic HCI (3N, 0.5mL). The
solid was filtered, washed with Bt,O and dried in vacuo to give a white solid. Mp. = 167°C.

'H NMR (400 MHz, DMSO-de): & = 7.68 (d, J= 8.0 Hz, 2H), 7.60 (d, J= 8.0 Hz, 2H), 7.29 (d,
J= 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 6157_(5, 1H), 6.23 {s, 1H), 5.80 (s, 1H), 4.40 (s, 2HD),
10 434 (s, 2H), 2.34 (5, 3H), 2.31 (s, 3H).
© MS (ESD): m/z: 439.36 [MH'].

i ‘Preparatmn of 2ak:
15 N—Benzyl-s ((4—(4-chlnrophenyl)thlaznl~2—ylammo)methyl)thlazol-Z-amme

dihydrochloride
HC‘ Mwer
o '\O

Compound 2ak was prepared as described for 2h starting from 4—(4achlorophenyl_)t11ia20'l-2-
amine and 2-bromot1ﬁazo1e-5-cérboxy1ic acid (31 mg, 49 %). Mp. 105-106 °C. .
20 'H-NMR (400 MHz, CDClLy): Q(ppm): 7.64 (d, J = 8 Hz 2H), 7.27-7.24 (m, 7 H), 691 (s, 1
| H), 6:63 (s, 1 HY, 4.42 (s, 2 H), 4.33 (s, 1 H), 4.21 (bs, 4 H). - | '
MS (ESD: m/z (%): 413.35 (MH'], 100%).

25



Al'l 1-42 lyophilized powder (Bachem was reconstituted in

hexaf | uor oi sopropanol (HFIP) to 1 10 MM The peptide sol ution was
sonicated for 15 mn at roomtenperature, agitated overnight, and aliquots
were placed into non-siliconized mcrocentrifuge tubes. The HFI P was then
evapor at ed under a stream of argon. The resulting peptide filmwas dried
under vacuumfor 10 mn, tightly sedfed and stored at -80C until used. 15
" Inhibiti n of , A E'ih -42 aggregation To assay for the smal | C '
~ nol ecul FFE‘&T@P thhibi tion of A'l.1-42 aggregation, the small nol ecules

- were di 96Btagks- Qettﬁroph@azsj‘ri)tﬁiapamy’mﬂhm)mﬂ@rljltt,iﬁbrobmmhermtdhgdhimﬁlef oxi de
(DMBO, Sigma-Aldrich) to ach a concentration of 7.4 mM A3 142 peptide
filmwas dissolved in O-fo rel%ﬂ_fe pM Assay solution in PBS buffer
‘was prepared in non-siliceni cu on tubes t0 reach the follow ng
concentrations: 330 uM snal | edldl es | - 42, 10 uMthioflavin
T (ThT), and 12.8% DMSO Ther efore, | Iar rati o of small

nol ecule to A131-42 was 10:1. A p05|t|ve cont oI wi t hout a small nol ecul e
was pr egampolmt Rahpas preparedaxd desentel Wor Zh, negivei fren dethiapbén-2ajlithiezel-2A] 31- 42
was repared h | | ecu gale triner (Trimer) was
testéd h aﬁéfésrzﬁl}?@l ongg?:rg? g??]CI&I’@ r%é‘% |It)§/ §5 bet ween i ndependent
exper i mEENVIR #oe M, aDCR) $(ppmi):. :J'QFR::lﬂn(at, é(ﬂi)f'bw @4+ HatlH3, BO8 (dnk- t he

spect rof_Lyor I ce units; RFU) was read in six
repli ca?@g_gfﬁﬁﬁ%gggs é%‘i ‘@‘{22%3\@ Jfl? @S%@Ppl ates (Per ki n-El mer) on a

Per ki n- HISYESI#ht G CRAAB([MBEct0086d)] uorometer. I nhibition of aggregation is
~expressed as mean % inhibition or 1 standard deviation (SD) according to
the follow ng equation: % inhibition = f RFU of positive control - RFU of
~ negdbi ve control) - (RFU of sanple wth A01-42 - RFU of sanple w thout
AO1- 42) x ?nﬁ 1 .of positive control - RFU of negative control) Cut-off
“criteri Wiie Re"E€l ecti on of functional nol ecul es was defined at 50 %
i nhi bit N@n&lﬁa@ﬁ{i—ﬂuorophenyl)-1H-pyraml-3—ylammo)methyl)pyrldm-z-amme

15

Compound 2am was synthesized as descﬁbed for 2s (59%). Mp. 93-94 °C.

'H.NMR (500 MHz, CDCL): & = 7.57 {dd, J = 7.0 Hz, J = 11 Hz 2H), 7.40 (t, =105 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 (. J = 10.5 Hz,

1H), 5.81 (s,. 1H), 4.72 (brs,.li—I), 429 (s, 2H) 3.22 (m, 2H), 1.60 (m, 2H), 1.43 (m, 2H), 0.95
20 (1, J=9.5Hz3H). ' |

MS (ESI): m/z = 340 (M+H)



10 Results The small nol ecules were tested for their capacity to inhibit
aggregation of All1-42 in the ThT assay. The results for the nol ecules are
sumarized in the following table. Al the small 15 nol ecul es synt hesi zed
i nhi bited the aggregation of AD 1-42 in the ThT assay to sone extent and a
nunber of the nol ecul es. tested denantrated an inhibition capacity over 50
% Conpound To inhibition 2a* 65.3 26 2c 77.0 + 53 2h 31.9 10.1 2]
70.7 + %.8 %k 81.2 + 7.3 2n 27.8 + 9.9 '

xample 1 ) AR

The milogP and TPSA values of various compounds are indicated in table 1. milogP and TPSA
-\-ra]ucs' wére- calculated according to ‘the software available on the world wide web -

5  (htip://’www.molinspiration:com), provided by P. Ertl of Novartis Pharma AG.

Table 1

Compound milogP TPSA
2a . 456 69.39
2% 340 - | 8678
2h 516 49 84
%5 49 49.84 .
2%k . 408 65.63
2n 1 352 49.84
20 | 377 49.84
2p 2.63 62.73
2q 2.99 49.84
2s 435 65.63
2t 396 6563
om0 361 . 69.39
2w 1.40 49.84
2y 2.48 ' 75.80
2z 475 62.73
2aa - 3.75 49.84
22b 3.04 61.86
2ac 3.58 6563
2ad 495 1 7476
2ae 4.99 49.84
2af 360 | 4984
2ag 499 49.84




39.6t 2.8 2p 43.6 + 2.1 29 45.0 8.3 25* 55.1+ 6.4 2t 86.8 + 2.9 2u 55.3
1.0 2w 13.9 + 12.9 2y 57.0 15.9 96 2z 58.7

94
2ah 360 4984
2ai 456. - 110.10
2aj 444 | 6187
22k | 515 49.84.
2al 425 | 4984
2am 4.00 65.63

Exampie 2:

.5 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}) peptzde film
APB1-42 lyophilized powder (Bachem) was reconstituted in hexaﬂuormsopropanol (HFIP) to 1
10 mM. The peptide solution was sonicated for 15 min at room temperature, agitated overnight,
- and aliquots wére,'placed into non-siliconized microcentrifuge tubes. The HFIP was then
evaporated ;;i;dcf a stream of argon. The resuiting peptide ﬁim was dried under vacuum for 10
min, tightly sealed and stored at -80°C unti] used. ' -

15 Inhibition afAﬁI—4zaggregat10n
To assay for the small molecule-mediated inhibition of AP1-42 aggregatlon, the small
molecules were dissolved before each experiment in anhydrous dlmethyi sulfoxide (DMSO,
Sigma-Aldrich) to reach a concentration of 7.4 mM. AB1-42 peptlde film was dissolved in
DMSO to reach 400 pM. Assay solution in PBS buffer was prepared in non—sﬂxcomzed
20  incubation tubes to reach the following concentrations: 330 uM small molecule, 33 uM 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 Ammopyrazole trimer (Trimer) was tested in all assays to ascertain reproducibility
25  between mdependent 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-



1
1.

3.
5

0 2aa 41.5 1 9.6 2ab 1.7 11 2ac 78.5 1 1.3 2ad 82.1 2.2 2
2af 41.3 9.2 2ag .2 2ae 51.2 1

95

well assay plaIes (Perkm—Elmer) on a Perkin-Elmer FiuoroCount spectroﬂuorometer Inh;bltlon
Cof aggregatlon is expressed as mean % mlubmon ot x1 standard dev1at10n (SD) aocordmg to

the foliomng equation:

% inhibition =

(RFU) of positive control — RFU of negative control}

Cut-off criterium for the selection of functional rﬂol’ecules was defined at 50 % inhibition
capacity. | '

10
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_\synﬂ]esized 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* 653+26
2c o 771.0£353
2h -] 319101
2j CT70.7+68
2k | 812273
2n 278+99
20 | 396%28
2p 36£2.1
29 45.0%83
2s* 551+ 6.4
2t 86.8+2.9
2u - 553+10 "
2w 13.9%12.9
2y 57.0+159




34.2 1.6 2ah 35.7 1 16 2ai 84.8 1 0.0 2alc 37.2 1 14.8 2al 66.1 15.4 2am
68.2 t 9.7 * Fluorescent conpound in absence of Anyloid 131-42 Tabl e:
I nhi bition of A131-42 aggregation and di saggregati on of preformed Al31-42
fibers by 5 small nol ecules The small nol ecul es were evaluated for their
capacity to nmediate inhibition of AQl-42 aggregation at a 10:1 snal

mol ecul e to Al131-42 nolar ratio. Thé results are expressed as mean

standard'deviapion,of tw jndgyeUQenl %éyi%&yenys. Exanpl'e 3
2aa . 41.5+9.6
2ab 1711
2ac 785+ 1.3
2ad ' 82.1£2.2
2ae : 512+ 1.5
2af 41392
2ag 34216
2ah 35.7+5.6
2a2i- - |  848£00
2ak 372148
2al 66.1%15.4
2am 68.2+9.7

* Fluorescent compound in absence of Amyloid p1-42

Table: Inhibition of AB1-42 aggregation and disaggregation of preformed AP1-42 fibers by

-5 . small molecules

The small molecules were evaluated for their capacity to mediate inhibition of Af 142
aggregation at a 10:1 small molecule to AB1-42 molar ratio. The results are expressed as mean
+ standard deviation of two independent experiments.

10 ' ’

Example 3

FCS-Assay with 5 nM Ofegon Green labeiied AB-pepiide

15 | o
In order to analyse for the disaggregating properties of the -compounds, preformed aggregates
were uséd, whieh were i'nducedlstraight before the FCS-measurement by diluting 50-0'-an
DMSO-stock solutions of QOregon Green labelled AB1-42 1:1 with deionized water, The final
concentration of Orégon Green labelled AB-peptide was 5 nM in 1 x PBS and 3% DMSO. In



FCS- Assay wwth 5 nM Oregon G een | abelled AB-peptide In order to anal yse
for the disaggregating properties of the conpounds, prefornmed aggregates
wer e used, which were induced straight before the FCS-neasurenent by
di luting 500 n1lVl DVSO stock solutions of Oregon G een |abelled Al131-42
1:1 with.deionized water. The final 9,goncentratl on of Oregon G een | abelled
AB- peptide was 5 tiMjn-1 x PBS and”3% DVb0 hi =~ 97 order to inprove the
reprodu0| i)t q@q@ Ci es of -
- all sarrp &e)smv\uél rgv%otrhgeggfoe ﬁ%%?&?hﬁ&eﬁeKP?BF&QG%%&S%%?&?%%ﬁ?gSﬁ , -
per cent abjeangllestweee prepamt &nurfolil. peaks" val ue obtained for the control 5
~reaction w thout added conpound. Conpound 200 nM 100 nivl 2t 67.2 nd 2c
51.2 29.4 nd: not done 10 Table: FCS-Measurenents: percentage of the
" peaks >Talbie|Hg1$tMeam’ﬂm@mb¢raantaed0ﬂtbw "nubercd peaks)| vajue getaingsifor e Pm!@Pl added

conpgu ng réaction without added compound. -

Compound | 200 nM 100 nM
2t 67.2 nd
2¢ 512 294 |

nd: not done

10 Table: FCS-Measurements: percentage of the "peaké % height" value obtained for the control
reaction without added compound. ' -

Compound | 200nM | 100nM
2t 53.3 nd
2 45.1 26.6

nd: not done

15

Example 4

' Effect of a compound of the invention on cultured retinal ganglion cell (RGC) hpoptosis
20 - S '
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, neurcnal

25  degradation, cultured RGCs from rats and mice are used.



Conpound 200 nM 100 nM 2t 53.3 nd 2c 45.1 26.6 rid: not done 15 Exanple 4
Ef fect of a conmpound of the invention on cultured retinal ganglion cell
(RGC) apoptosis 20 To assess the in vitro capacity of a conmpound of the
invention to reduce retinal ganglion cell (RGC) death related to ocul ar
di seases associated w th pathol ogi C@é abnormalities/changes in the tissues
of the visual system particularly associated with anyl oi d-beta-rel ated

pat hol 0% ?s%iateqyg &Jugvdt i8S BOBMBER alehnbMRsibidS HeRTy@fard RMoVedSmAlhesy St €M
.:suc or exanpl-e, neuronal 25 degr, adat L on, f'tur ed 3Hl?g%sél froqmrats and
th?”

m ce ar eetla%@dhssecgié %lnth?Feét“éz Tpgial pappip golutign fg’a%Sr Piutes ag s are

anest hegizeg, eﬁ@a%elrma?mﬁlxarq@ﬂk RAD YGRS, lRCceliPlik RAsHes tbesaaatwth and
i ncubated 1 n 2 tnl papain solution for 25 mnutes at C.to break down

the ext Ré;éietmdennam ﬂmmemce ot a proassriphibifor f Ben heMEDan HEOR JF ESUP & washed
- threeg t h{éﬁ%ﬂiﬁwbﬁ@szﬂgﬂ Iil.p LR dRHESRNSEa Phstedr Pip&tcamtEtht Biishid or to
stop t he papaln actio |ssue i's

. "dispersed. A commercially avaﬂable Coulter counter is used to determine cell density in the

cell suspension, before culturing the cells in 95% air/5% CO, at 37°C.

In order to mimic the damage from ocular diseases assoéiated with pathological

abnormalities/changes in the tissues of the visual system, particularly associated with amyloid-
10 beta-related pathological abnormalitics/changes in the tissues of ‘the'visua'lr_ system, such as, for

example, neuronal degradation, and- assess the preventive effect of a compound of the

invention, the cells are incubated with L-glutamate for three days in the presence or absence of

a compound of the invention. Cells cultured in buffer alone serve as control.

15 To determine RGC survival,. at the end of the incubation period the cells are fixed with 3.7%
formaldehyde in’ phosphaﬁe buffered saline (PBS) at room temperature for 30 minutes, rinsed

{hree fimes in PBS and incubated for 1 hour in PBS containing RGC specific markers Thy1.1

or NF-L antibody. The aniibody is the;n removed by wéshing and the cells are incubated for 30
minutes with fluorescence-labeled secondary antibodies goat anti-mouse IgG, goat anti-rabbit

20 1gG or rabbit anti-goat IgG. At the end of the incubation, the cells are washed, stained for 5
- minutes with DAPI solution and rinsed. Surviving RGCs are counted by fluorescence

microscopy.

25  Example 5
Effect of a compound of the invention on retinal ganglion cell (RGC) apoptosis in vive

To assess the in vivo capacity of a compound of the invention to reduce retipal ganglion cell
30 (RGCj 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 fora2to a 16 week long induced intra-



5 then triturated by passing it quickly up and down through a Pasteur

pi pette until the cells are dispersed. A commercially avail able Coul ter
counter is used to determne cell density in the cell suspension, before
culturing the cells in 95%air/5% C32 at 37C. In order to m mc the damage
from ocul ar di seases associ ated W tdy pat hol ogi cal abnornmalities/changes in
the tissues of the visual system particularly associated wth anyloid- 10

- et a- 1 eb i@ dreRale NIOIPY Sth &2 Retiatld BRAGLNR dellidesi Bhiiagesl at thetehdof he sudysbyof t he

. visual system. such” as, for.exanmple, neuronal degradation, and assess- the '
- pr event Pafiaingpp dpsgingEndhistelogisel FAIRSI RSy ent i on, the cells are | ncubat ed

with L-glutamate for three days in the presence or absence of a conpound

of the invention. Cells cultured in buffer al one;t?lerve. as.cantrol. 15 To

det er i HeprRnte wippiy figdncreagg iRk alpr BRSTIFASIORRER 3P SR PP OFRE el 1's are
fi xeg WidhiRd /¥ FrmBbaeyaRohinbnaaed & i tisvadosalld nisudl RE®mat room -
tenperature for 30 m nutes, rinsed t%e&@i e iq ;Eﬂi'a%%gqu teed for 1
hour i npeeBSlagy eesarirpch gritRamEgid optp rdatifh Pihalegicp), ganogmalies(hatees M NG 1 gy The
ant i bodyfsshed of MAEVistaLEBRELRTsuBY adVes Bidngica pdrdnalRieg@lidion, ata@cdmadn batiedhrf or 30

mnutes - wth fluorescence-| abel ed secondary antj_bodi e at, ant j- nobuse

| gG, gote apimals-arn st westhetizgwgp l?mt?negl?}f%?bﬁa@%%ﬁ A"'ﬂ&)f‘ﬁl end of the
i ncubat j,9fty) dBQoH& bRp@hQinkaphege. dfpdi Tvesl altedratibe methbdsesre whenusédAfl  sol ut i on
and rinsed.  Survi Vi ng [RCCs are counted %éflﬁl_ljor.esxg?%e ncrpscopy. 25
Exatpl eatifigplpyedqvaiglO ‘B&‘P‘Bc?éiﬁ&m’b'f“e'iahgf e rivedts Sh% (PR G&h gt on cel |
. (EGC') a%%@ﬁé@aﬂﬁm%w&veT@s@SﬁlﬁSéa Ihjh?; ﬂoﬁhdlir?txleclgtagpmh\#qtk'gﬁ tgatipprigound of
the invention to reduce retinal nglion ¢ ath.i

i ndi vi dwwsavtﬂ%‘ﬁﬂ*@ﬂmaéé%rwa@@gzﬂé%@ég‘e é‘é"g%%ﬁ %%%%ﬁ”%‘%ﬁ%ﬁgﬁﬁ cal
abnor makgtda@ad 6RO BR STHe Anfnkles rbdefi® W Snithil trédu@ent bfAlab 56 yetsafis0-parsizecul ar |y
associ ated with anyl oi d- beta-rel at ed ,pat ho i cal. abnor nal {4y changes
in the Pfs¥uedd §f teprad\fusgfion. Iy, e???o"guﬁlﬁtn‘é{?og?%r%maﬁ anpl e, ir?eP:’Jr%?)‘ﬂ'/nal

degi §dajieQhosizEPdrSmAN RV SR Ein|ésHm Jf Gypeitorc txina sd@ionswk tHeapgclembuced

intra- 99 ocular pressure (TOR) study. tinal..gangl i cell death is
neasur eBEEEn ?Wéy%‘ﬁﬂlg_é‘?“‘frﬂ'éeeé{edﬂ%‘_%ﬂm%%’ftﬁ lﬁle{’}it %lg?cﬁ%beiv(r%%' and hi st ol ogi cal

endpoi nt analysis. In order to mmc ‘t' he increase in-intra-ocular pressure
associated wth certain ocul ar. dise 5 assaci Wi Rathelogi cal
abnor maf? WW&Q@%@?’WW‘ Iﬁé‘vﬂaglg gﬁ@ﬁgé tq[nﬂrélers(? gnt?g%ge%st e?nlES par'?illcul arly
. assocCi amegursintdls apkei dhiketha enialaBtaecundet dnedtiegia e the aberagerd|10 réadwgt hanges i n
the _tissues. o e visual syst such as, » dAE Ik W ah
deg?gda{”i‘rﬁ“ﬁl,‘m&l h @B ey B Etrﬁﬂﬁra,%erf t%éamrle%(r)?{'a egégftrg}e) i 7't anest het i zed
Wit h i nispafies. 10 aealindsedl afvirewdek hediffkglce amibie JOR epiase theSvorgrek g thand .
topi cal praoparacaine 1%eye drops. Twe alt. V6 hods are then used
to 10 a ﬁnﬁ?i‘f’ikﬁf éﬁng\/%%’ihe]aaylsnar%%oe eyglﬁ{}ﬁlﬂ?gnt eral’y) in rats and nice.
In the first nmethod, -the anesthetized aninmals receive | aser-induced injury
to the {rabecul a hwor k .by treat | US QM REW M th a-
532- nr n "dTEH&° F‘?&’éﬁg‘@;tmf eém‘éﬁy?f%ecﬁgtlrfap&%lg%%gnog;&%:éﬁﬁarut o the _tars%ﬁg%ésﬁl ae and
par ab| ehalf 6 thduirhdld ®ceiviiretha AOPeiddecing teitoent saqeivawn intivitroabertipteaiencyd 40 to 50
spots of .50-um size, 0. and, & p At Abh Oir df fhe bihaB8E98d Met hod
to artit¥% f‘%qqlﬂc‘i“ﬂ%o}%cg%éh%/\’la%e,m?ﬁ% L?%%ﬁeggtiﬁes{ézeg animal s receive a 50 |11
i nj ect i agcodtolTEhp@imbamoEREAk ismreaswbd ity toth i mive indgingepd bigiplegigyl encpoint

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

30  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 _



veins in one eye using a mcroneedle with a force just sufficient to

bl anch the vein. To neasure TOP, a commercially avail abl e handhel d t ononer
(Tonopen XL-VET) is used. The neasurenents are taken while the animals are
under- anesthesia as the average of 10 readings 20 inmedi ately before | aser
treatnent, 1 day after, and then wggkly for the duration of the ,
experinment. |If, at an interval of one week, the difference in the LOP

bet weengd ket WoigeMeEs 10 RAG: amichBloSlonger | pessesst maimtz6t mrantHend bdve ladti mal s are
not- further included in the study. In order to evaluate the preventive -
ef f ect OmegtiviE by 8% he i nvention on ROC apoptosis, 25 half of the
animal s receiving the 10P-inducing treatnent receive an intravitreal or

intravenous injection of a conpound o he i nvent.i.on . ST of TOP

el evat i lorddifen, f opfer oHeeasiiy Haf §&?‘€% '°g§‘t3§'_8 ﬁ?&é’i“?ﬁlﬁ‘@é’g‘% %‘E%&‘Sé’? HEs | S
Measyir egiYanl Qe hdveVis\pocfbetRGiah ghofifict. The tethagif ol andmdpok fixediinafpsi s at 2,
4, 8 and 16 weeks after induced el evg{bi on qf S:LOI?he lsé%%f& @;‘Kk ‘

under gorarierapidgyes g sned; 1 SoHEnH e FEYHES By The od. TE’e DARC

net hod GENSITRYB1,INF-B5hddniisn] stvadliad gnribodiesspedficston delfs dnidergoinpinopiesizonj ugat ed
Annexin 5, which specifically bjnd apoptotj ¢ ,cgl ani mal s and
vi sual i lpjepy @H@SMO%{B%P%PF@{’%SEB{E%E&W%E Vi %gfg’lak‘%ﬁ’e%‘gé}ég%% this

nmet hod JiRYsubScalS&&hddbf¢OM) Unction wi th backl abelling of the optic nerve
from 100 the SCNto identify |ive RCGs which no | onger possess an intact

axot? and have | ost connectivity with their.targets. In addi tion, in order
t 0 Measty Gedsh@ thelhlbeNSHIET avdns REGsning irdfhoioptic terstaftoi§iPcd¢vaaemlitiesi s of t he

5 retina and optic nerve is.perfor at sacrifi:Ge. ol 'dg&gof t he

~ ani mal s°PsF @emvesidhg pumels ﬂ?r%?%‘?‘ﬁﬁ?‘gg'ﬁf/ E’erveaszrai?'rcfr E%eéiﬁﬁgéo ﬁafé%%{i ans’ or whol e
nmount UgkiEed, bei SRied Wt edtiidiae biae kensalyssuch as Thy 1 A, NF-L and SM 32, as
wel | as antibodies specific for cells undergoi ng apoptosis. In each of

t hese nethods, the total nunber of RGCs is neasured at 2, 4, and 8, and 16
weeks after surgical elevation of 10P. 10 To nmeasure the nunber of RGC
axons remaining in the optic nerve after 10P el evation, the optic nerves
of the animals are dissected and the nerves are fixed in 4% .
par af onnal dehyde, sectioned, and stained with toluidine blue for analysis.



15 5 CLAIMS . A conpound of the general formula (11) 10 wherein

15i ndependently represents a single bond or a double bond; pis 1,2 or 3;
each linker Kis independently Cl1 3 al kyl ene which is optionally
substituted by one or 20nmore G 4 al kyl groups; each B is independently a
5- or 6-nenbered saturated or unsaty Lated het erocyclic ring, wherein the
heterocyclic ring B is optionally substituted by one.or nmore suhstituents
sel ected from.Cl4 alkyl, .Cl4 al koxy, nono- and di-Cl4 al kyl .am no, C3..7
cycloal I cyl 25-am no, and;5- or- 6- menber.ed saturated heterocyclyl, or two
" substituents may be joined to forma saturated, unsaturated or aromatic 5-
to 7-membered ring which is fused with the heterocyclic ring B, and

wher ei n the heterocyclic ring B may contain in addition to the units V and
Won& or nore heteroatons, selected fromN, NR S and 0, wherein Ris -
sel ected fromH and Cl4 aIkyI 30 - each unit Wis independently a H-bond
acceptor; 102 each unit V is i n§dgdWd8ntly optional and, if present, is
|ndependently a Hbond donor

‘1. A compound of the general formula (II)
10 ' -

wherein

15 =—— independently }éi)rcsénts a single bond or a double bond;
pisi,2or3;

each linker K is indepcndentlj C,.; alkylene which is optionally substituted by ofie or
20 . more C;4 alkyl groups; ' ‘

eahh B is independently a 5- or 6-membered saturated or unsaturated heterocyclic ﬁqg,
wherein the heterocyclic ring B is optionally substituted by one or ._more substituents
selected from Ci4 alkyl, Cyy alkoxy, mono- and di-Ci4 alkyl amino, Cs.7 cycloalkyl
25 | amino, and S or 6-membered saturated heterocyclyi or two substituents may be joined
o to form a saturated unsamrated or aromatic 5- to 7—mcmbered rmg whlch is fused w:th_
" - the heterocyclic ring B, and wherem the heterocyclic ring B may contain \m addition to
the units V and W one or more hétéroatoms; selected from N, NR, S and O, wherein R 1s o
selected from H and C1¢ alkyl; '
- - eachunit W is independently a H—boﬁd acceptor;



Rl is selected from-H, -halogen, -Cl4 alkyl, -NH2, -NH-Cl14 allc3/1, -Cl-4
al kyl eneNH2, -Cl1-4 al kyl ene-NH C14 al kyl, -aryl, -aryl-R3, -Cl4

al kyl ene-aryl, -Cl4 al kyl enearyl -R3, -heteroaryl, -heteroaryl-R3,

-N1- 1-C14 allcyl ene-aryl, -NH Cl4 al kyl ene-aryl R3, -OH and -0-C14 al kyl;
and R3 is Cl4 al kyl, hal ogen, OH oHﬂQ-C14 alkyl; R is -H -CM al kyl,

-aryl or a group of the formula Rl -7- [KJ q wherein B, V, Wand K are as
def med- above, g is-0 or' 1 and r is O or.1. 2. The conpound of claim1;
“wherein the each unit- Wis independently N or. C=0. 3. The conpound of
claim 1 or gachuieY iiirdepeadently apionyl and, ifpsesent, is idepeadnpotHtPord dOBRY of- cl ai ns
1 to 3, wherein each linker Kis -C H2-, -CH2CH2- or -CH2CH2CH2-. 5. The
conpound of any one of clains 1 to 4, wherein each heterocyclic ring Bis -

i ndependent Ryisseleeted fem +-Horalgsen ofas PYvisihds rHewr giptatfompliaieas-
optignal |y fHbsE | lifithe 3ol LAY NYARANC1 GO LN Y SIS LE LIS fne-

2-pyridi nonyl ene, opttonally su gti uted 2- piperidonylene, optionally
substitutedihR%zb$?$@ﬁ64ﬁﬁﬁmb®ﬁioﬁﬁ?ﬁ§4§$ﬂ§ﬁﬁFﬂséﬂﬁﬂé6@9W5%6PVFEne.
6. The conpgun Ry of.gclaims 1 to 5 wherein Rl is -H -CHS3,
-NH C14 a|k§r‘§?%%%-CHi?%ﬁﬂéﬁ§. 103 7. The conpound of any one of clains
lto 7, wherein R2 is Hor aryl. 8. A pharmaceutical conposition conprising
~a conpound pf; NY0N§.RbenCORIND-A fkyl/- The pharmaceutical conposition o

claim8 further conprising a pharmaceutically acceptable carrier or '
excilfient. 10. Use of the conpound of any one of clains | to 7 for the
preparatiOnRD&_ﬁfqggggﬁgﬁgﬁoiggmﬁggﬁ@%qghm& or preventing a-di sease or

Fry .

condition associated w an afyloi d and/ or anyl oi d-

= . H r -
W q .

wherein B, V; W and K are as defined above, qisO or I and ris 0 or ’1'.

15 ,
2.  The compound of claim 1, wherein the each unit W is independently N or C=0.
3.  The compound of claim 1 or 2, wherein each unit V is NI
20 4 The compound bf any of claims 1 to 3, wherein each linker K is -CH,—, ~CH;CH;- or
—CH>CH,CHo—
5. The compound of any one of claims 1 to 4, wherein each heterocyclic ring B is
independently selected from. optionally substituted pyrazolylene, optionally suhsﬁtuted
25 _ pyridinylene, optionally substituted 2-pyridinonylene, optionally sul_:_stitutéd 2--

- piperidonylene, optiOnélly substituted - thiazolylene and optionaily substitlited_

: isbthiazolylehé.

6. The compouhd of any one of claims 1 to 5, wherein R'is -H, ~CHj3, ~NH-C .4 al_kyl_- or
30 - —CHyNH-CH;, ‘



| i ke protein. 11. The use of claim 10, wherein the disease is a

neur ol ogi cal disorder. 1512 The use of claim 11, wherein the neurol ogi cal
di sorder is Alzheinmer's Disease (AD), Lewy body denentia (LBD), Down's
syndronme, hereditary cerebral henorrhage with anyl oidosis (Dutch type),

t he Guam Par ki nson- Denenti a conpl exltogr mld cognitive inpairment (M).
2013. The use of claim 12, wherein The neurol ogi cal disorder is

Al zhei mer' s di sease. 14. The use of claim10, wherein the disease is
progressive supranucl ear palsy, multiple sc]Jerosis, inclusion-body -
myosi ti §. (| Bscom@ruad piop bt Fabihs UioJeslein Raskiaigoh' s di sease, H V-rel at ed
denentia, anyotropic lateral sclerosis (ALS), inclusion-body nyositis 25
(IBM, adult onset .diabetis, senile cardiac anyl oi dosis, endocrine tunors,
gl aucond, osphamasntddsionipesiéon compringa compound of ay geneichinohto Tracul ar .
degeger'ati on (such as age-rel ated macul ar degeneration (AMVD)), -optic nerve .
druseén, optic neuropathy, optic neuritis, or lattice dystrophy. 30 15. A
met hod 8f t Fieaphangecorticdr ewansitiony of clding dafethesr comprising iaophagmacegticalled wi t h an
anyl oi d and/Qr ta%ﬁ%Lr%E%‘rLic‘ﬁﬁed@.r otein conprising adm nistering to a subject
in need of Such tr eat nent an effeative anmount of a conmpound of any one of
claims 1 to 7. 104 16. The nethod of claim 15, wherein the disease is a
neur ol ogi c i-SQr 00 gf ' oD Bldicabda

neur ol ogél)'cz#se I g%rc%gémfl%g%ngﬁgﬁ {gn}fﬁ IS ,D|{Bs?effa;l]lst_gé ), OLevaf/ib bodyﬁtdfgrrr'enti a
(LBD®, Downtrsstisgoigreyensing hdiseass prgopditien sspucisted paton amalgld aplonamnigifoi dosi s
(Dutch type\} e f ‘@Quam Par ki nson-Denentia conplex or mld cognitive

i mpai r ment 11\/5 . "~ 18. The nethod of claim 17, wherein the e
neur ol ogi cal disorder is Al zheiner's disease. 10 19. The nethod of claim
15, wheg£i npfhe SHRERE whireR RO RISV EncRRIzRAUELRRY. Pal sy, mul tiple
sclerosis, tnclusion-body nyositis (1BM eut zfel d Jacob di sease,

Par ki nson's di sease, HlV-rel ated denmentia, amyotropic lateral sclerosis 7
(ALY}, incl B3 Q0oPOt 1Y Aletebrd it B iogitd Wsbradns @llindbe DiseaseS@M)| © car di ac
anyl oi dosi s, endocrine tunors, glaucoma, 15 ocul ar anyl oi doses,.  primary

retinal dedemerkedy dementin UL Resasnyrdomeheredien cersbralgiemoshagesthacul ar

degener at i o, 4 AMMK) DuRPtpe), N ¥Bard P4kERon-DBhdnGa REMPIOP 3 iniiid &F&i_tiﬁe neuritis,
or lattice 'dys_trophyg. 20. The compound of any one of clainms 1 to 7
for treati ngPYFMgst ting a disease or 20condition associated with an

anyl oid and/or anyloid-like protein_ 21. The conpound of claim 10, wherein:
t he di sease is a neurol o%i cal disorder. 22. The cor}c}égégd of claim 11,

wheR®i n1i Helhsass Hiclign Hamberendhorsprofagiop) disqpdens pilzbe @S5 (AD), Lewy
body denentia (LBD), Down's syndrone, hereditary cerebral henorrhage wth-
anyl oi dosi s _(Dutch typﬁk t he Guam Par ki nson-Denenti a conplex.or mld
cogni ti Ve i THSase REARInY s herom therdisease i PARGHES ¥t gyt BTG ¢ he
neur ol 0gi ¢alefisB Oihél @fonl P hEBEHNEBMS CHuEAES Pacob disease, Parkinson's disease,

HiV-related dementia, amyotropic lateral sclerosis (ALS), inclusion-body myositis

25 (IBM), adult onset diabetis, senile cardiac amyloidosis, endocrine tumors, glavcoma,
ocular amyldfdoses, primary retinal degeneration, macular degeneration (such as age-
related macular degeperétion (AMD)), optic nerve drusen, optic n;:uroj:athy, optic

~ neuritis, or lattice dystrophy.

30 15. 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.



30-24. The conpound of claim 10, wherein the disease is progressive
supranucl ear palsy, nultiple sclerosis, inclusiOn-body myosins (I1BM,
Creutzfeld Jacob di sease, Parkinson's 105 disease, H V-rel ated denenti a,
anyotropic lateral sclerosis (ALS), inclusion-body nyositis (IBM, adult
onset diabetis, senile cardiac any“g%dosis, endocrine tunors, gl aucons,
ocul ar anyloidoses, primary retinal “degeneration, macul ar degeneration
(such as age-rel ated macul ar degeneration (AVD)), optic nerve drusen,
optic neuropathy, optic neuritis, or lattice dystrophy. A m xture

conpri siifig Fheutipd ehdaimdSonktivintht diseasy/isgmeurelpeiedl derder1 to 7 and optional l'y
at | east one further biologically active conpound and/or a
-pharnaceutlcally acceptabl e carrier. and/or a diluent and/or an exci pi ent.
The i x1Ur eThrowdrodiofhigaimol 6 Wherein 26 newblosicd! diserder it Alzhaimer RISTSYALY |y acti ve
conmpeound is i Tk, m xture
aCCOIng ng tlée@g oﬁ%‘&%@&hﬁ%‘%ﬁj \%}}a‘lrﬁgsl %?ﬁ%g?%rt her %o@o%?%%?;? ag%tl ve
conpound i sangididosis dBuich dype), ke Grou Faddnsen-Bemenja spmplex b FWideoEnitYcci nes,
conpounds  ag: %%Qg @%ﬁ ative stress, anti-apoptotic conpounds, netal

chel ators, i Itors”of DNA repair such as pirenzepin and netabolites,
3-am no- 1 propanesul fonic acid (3APS), 1, 3- propanedi sul fonate (1, 3PDS)
a-secretas 3 proteins,
ourot - fhorT HaRL PG A loY nRGLELA SR AR dSbe B OCE)
cleaﬁlng / depleting cellular conponents, inhibitors of Nterm nal

truncat ﬁi amé'n%ﬁd%?@@mi W&kﬂ%@&ﬁe@&l Iyg,;agl@ﬁve@uxﬁémél%%@ﬁwﬁﬂéZ

anti-infllammatory nol ecu és, l'i nesterase inhibitors (ChEl's) such as

tacrine, riselgssisgnilusion-twdn ew@sztilﬂ @Bﬁhd?fﬂ}mf@ﬁl]@ﬁ? dissasre Painsopsslisedses and -
- other dr uQ:Hﬁ\{;I%ia{ég' e B a?r[%ﬁ%iug 18Eral @élergﬁg éMS)n%cﬂfsiéﬂ-bad}d nfYutifid t Ve,

supplenent e mxture according to claim wherein the further -
bi ol ogi cal | §BM tadult ousstrpiebatis senilencasdiang PRESKRT S SBIOFHIE BOEr SRUNMERs) . The

m xgure ac C&g% %93{1&3 s%é ?nma?ynmﬂmegen&aw@ rdabliidr R EenbiabrOGL&Rd apeact i ve

conpound is grouP con5|st|ng of tacrine, rivastigmne,
donepezi |, wglated rmaswien degepdrationn(Aaiel)mepiin Périe druseng pptay) nevrpRaty PLS o

according tgo etalm ghei n the further biologically active conpound is
an anti body, partlé&% yﬁg a monoci cmal anti body, including any

functionally equival ent antlbody or functional parts thereof. 5 31. The

m xtur e;@CCRlRPoldd & '[erng’Q)f cHiR! §itB % hR RRlighR G¥eveRiptd Gidass oy t he
nmonocl onal anti body, including any functionally equivalent antibody or

funé®i onal rpvaqhtl@nqsnga@émﬂi@%maﬂméﬁflﬁ"wl%lﬂ&ﬂd’f?ﬁ”ﬁds anyloid [3. 32.
The mixture according to claim30 or 31, wherein the antibody, . :

artlcularl t he
P ¥he compound of claim 10, wherein the disease is a neurological disorder.

22. The compound of claim 11, wherein the neurological disorder is Alzhenner s Disease
.25 (AD) Lewy body dementla (LBD), Down’s syndrome, hereditary cerebral hemorrhage '
with amylmdoms (Dutch type), the Guam Parkinson-Dementia - complex or mild

cogmt:ve mpmrment (MCI)

23. | The compound of claim 12, wherein the neurological disorder is Alzheimer’s disease.
30
24. The compound of claim 10, wherein the disease is progressive supranuclear palsy,

rmultiple sclerosis, inclusion-body myositis (IBM), Creutzfeld Jacob disease, Parkinson's



10 nonocl onal anti body, including any functionally equival ent anti body or
functional parts thereof, is an anti body which anti body, upon
co-incubation with amyl oid nonomeric and/ or polyneric sol uble anyl oid
peptides, particularly with P-anyl oid nononeric peptides such as, for
exanpl e, AP nmononeric peptides 1-3%935 1-40, 1-41, or 1-42, and/or a

pol yneric sol uble (3-anyloid peptide conprising a plurality of the AP
MONOMEr i C Yibdss, Hivrdbid QeR@Eh,akmyotiopic hiamml ABlerosid XARBh onensien-badd/ or an AP
pol ymeric sol ubl e anyl oi d peptide conprising a pluralitv.of the Afl142 . .
nmononeri c umiosiEs (BYR; B‘i“{]‘soﬁsﬁ‘eé’ﬁﬁeﬂf’eﬁ 9 8%‘118‘? a?ﬂlgldﬁﬁ?%%%nngér s into high

mol ecul ar RRLYIRL bSuld bBfibidsseq prifnatyaemiat deparrdition, maadatidegeneratiangdorsh

co-incubatiion with prefornmed hij ecul ar | yer | j,d. fi.brils or
filanments fapgragialsy magar 5@%"?@@‘5’%{2‘6%8}’ 05%}168’? Bno tl%rnlgl(gz}){ "‘@St ?}Iéfgs,
partcul ar Ao dydpaneri c 20 peptides such as, for exanple, AP
nononer i c peptides 1-39; 1-40, 1-41, or 1-42, but especially AP142
nononeri c peptides, is capable of disaggregating preformed polyneric
fibrilsyor Al @Re8insprising a cordfound Boidingttalary cae obelaimag te d aud entind ¥, wherein
‘the antibody is a chineric antibody or a,25 unctﬂcn%‘l_mljgﬁfytacwla&ggof, or a
hurmani zed ahlers e fusherPiglogicatly GHE CpRPIUNE RRY &ot PP TRe A*XFfur e accordi ng
to. cl ai m 3QuiuhA/Bi ke aAdiéridaegyipiers. a nonocl onal anti body sel ected from

t he (gr oup of antibodi es having the characteristic properties of an

ant lbody produced by the hybridona cell line: 30a) FP 12113, deposited on
Decenbess. 0lrhe 220G aderdBe eeaiiar 250 Sherdh @, furtteselogicaliz lagtiva soMIVIAEE2752; 107
b) FP 12H3- C2, deposited on Decfeanr 01, 2005 and Decenber 09, 2005,
respect i velogmprmbpf mieotregnent ol aEploidoiss_ 55 " geposited on Decenber 01,
2005 and Decenber 09, 2005, - respectively as DSM ACC2751; d) ET 7E3,

deposi ted- on Decenber- 08, 2005 asg.DS 755 T ol , osited on
- Decenbe?’-0dbe m%éwmgA@C%?g’Gis é’é!\ﬂﬁ?%g%rﬁlmx S?@glggcbgggl %g?’taggﬁeloai m 30,
wherei Nt NQodPdund Gél Veldotid oot MR rona boraistrighofiantibeliesc vaseindsy opmrayedsyr oup of
anti bodi es produced. by the hybridoma cell, |ing: = eposited
on DecenberZtinst osigyiye SEFS- USRI Cﬁfnpﬁ'ﬁﬂ%,‘{‘ér?ags%é%tgﬁ)s’v‘gﬁ ;‘? %%g’%glﬁng‘mczmz;

b) FP 12H3+&Rir st@Pa pirkeepis andmewities, Dming0@Soparduleisard i ALY, 1.32005,

respectively as DSM A . : R 3elase QRGOS &5 ON
Decerber 0FroPetsys tg%égﬁ%élfseﬁ@tfxﬁfigmgﬁé%&éc?i vely as DSM ACC2751;
d) ET 7E3, megesidkedresnmbens phbect 08:2ka00frasn®IM ACHRHSE!E SHyng) /E) 7E13,
dep%gl ted %gplgt?n%%g}fu gr cgglpon%%g,éma&topssgfl]&g%ﬁQ:runcated amyloid beta includi:;_g

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 nufritive

supplements.
25
28. The mixture according to claim 27, wherein the Mer biologically active compound is a-
cholinesterase inhibitor (ChElSs).
29- T‘ﬁe mixture according to claim 27, wherein the further biologically active compound is
30 R selected from the group consisting of tacrine, rivastigmine, donepezil, galantamine,

niacin and memantine.



36. The m xture according to claim30, wherein the antibody is a humani zed
anti body 20exhibiting 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 m xture according to claim 30, wherein the
antibody is a humani zed antibody exfibiting a |ight chain variable region
and a heavy chain variable region as depicted in 25SEQ ID No. 1 and SEQ ID
No. 3 ofg | NfRMNTORA:AAPR! difA s ORhdNGh ﬂemeﬁg%@l}&am comBoundlie MM xture
according to clalm 25, erein the further | ol ogi ctive, conmpound is
an Ap anti geerangbodupparisalarly agnnelorb Azivedy. iy ‘Uf“ga?n)él ﬁ‘%‘a@’F Bt i ve :
stretch of AupldyoAfubdidénd bark@idrigguous amno acid residues fromthe
N-terminal part”of the Ap peptide, 30particularly a stretch of between 13
and 15 contiguous amno acid residues. 108 39. The m xture according to

clai g 3§ V"l‘}ﬁrrﬁik&ret&@oréi)g ANLILEE 56, GHRRRT ihel @niltodd FRMibulisly @k mofddonal S pept i de.
anti gen . The m xture according to claim 38, wherein the A13145 peptide

antigen is @txwvquWge@éém@nﬁl[mvm@eﬂéﬁfeMéOhﬁ-mﬁ“@% pafsdharsolds B

coval ently ﬁh{)@? Bﬁhﬂnﬁ;@éﬁk residues, particularly between 2 and 4, nore
particularly 4 fesi ues at each end of t he peptide reconstituted in a

|'i posome. 41. The m xture according to any one of clainms 25 to 40,
wher ei n34 hepgogRannd ang fo olity 11 b betndiiip @ginhitolyy @bicuiegy amepound ar e
- present |n a therapeutica effective anount. A et hod aof collecting

dat 40f or theormplalgﬁhe@lbsdboiﬂchﬁmﬁrﬁw Bingtionalireriyelent aﬂ?@é&%’éﬁ’&?m%ldﬁﬁl onin a

sanmpl e or gphale 8N HAPERY vili@Yantibodyl ﬁiyonbid-ﬂgib&ﬂmamﬂﬁﬁﬁﬁ'l@id%or@m‘éﬂ@m fic
body part or body area suspected to contain an 15anyloi.d protein into -

contact wi tandiar @elmmmaolédfe@mwg persidesn pagigdatlys with Ji-gpylepd %On?me“c (b)
al | owi ng tgb%ﬁﬁﬁweﬂskdf&gx&&ﬁwmqnanbﬁeﬁﬂé Ric6l1-90:0LRL 041, or 1442)and6E £Ct i NG t he

conpound b d to thé proteéin:; optlonally correl ating the

presence orpolimsansdubls B-empieid neatidsi %Hﬁpﬂ%“% plraliti of AR PR BB n wi t h
the ;presencgy %ec@a@? St Gn AB,_2 M GthicRh@bEinp podlyintiec SOMEN £nydid peptide

, comprisipg‘g)pli;qali{ty of the Aﬂmz monomeric units, inhibits the aggregation of the AP

B T T o

monomers into high molecular polymeric fibrils or filaments and, in addition, upon co-
incubation with preformed high molecular polymeric amyloid fibrils or filaments formed '
by the aggregation of amyloid monomeric peptides, particularly B-amyloid monomeric
20 peptides such as, for example, AP monomeric peptldes 1-39; 1-40, 1-41, or 1-42, but
. especially ABi42 monomenc peptldes is capable of dlsaggregaung preformed polymerlc
fibrils or filaments. ' :

33. The mixture according to claim 30, wherein the antibody is a chimeric antibody or a
25 functional part thereof, or a humanized antibody or a functional part thereof. |

34. The mixfure according to claim 30, wherein the antibody is a monoclonal antibody
selected from the gfoup of antibodies having the c.haraéteristic properties of an antibody
produced by the hybridoma cell line:

30 7 a)  FP 12H3, deposited on December 01, 2005 and December 09, 2005, respectlveiy as
| DSM ACC2752;



specific body part or body area. 43. A nethod of determ ning the extent of
anyl oi dogeni ¢ plaque burden in a tissue and/or a body fluid conprising:
25(a) providing a sanple representative of the tissue and/or body fluid
under investigation; (b) testing the sanple for the presence of anyloid
protein with a conpound according tgyany one of claims 1 to 7;

(c) determ ning the amount of conpound bound to the anyloid protein; and

30(d) cal cuhat 'FPgli}ﬁeCﬂ@éﬂaﬁﬁte@Ucﬁdj%oérﬁbefhﬁ 12065 Lad aDetemberbOy200si d. 109
44. The net hod accor di ng 0 claim43, wherein the determnation in step

(c) is conduct &apstively as Pé:%'éwee or absence of the conpound binding

with the arﬂyl @pd1DI0GE Ht?peﬁfeﬂeb@tlﬁaerﬁnet lo1presenee Décembaenye2wls, anyl oi d
pr ot ei n. 5. A nmet hod coIIectlng data for determning a

predi sposi ti onTsEreRYPATHS 4CS8ei at ed di sease or condition in a patient

conpii si ng get %@‘t‘?‘EB‘Qie QfedSRESdckhber b8, 206543 DM ACCDTRSp4nAd accor ding to any

one of clains 1t o an anyloid protein_in gple in situ which
conpri ses tdle §t’é‘ﬂ§d§?““edon(l¥fe%tﬁﬂ§ aPPéMs’%ﬁ%%g a speC| fic body part

or body area suspected to contain the 10anyI0|d proteln i nto contact mnth
a conmpound according to any one of cl aj 7. which c 0 ﬁ%%
speci fi é&l | Thegpirgge pwording Qriamotty E’i”&‘ a{“ﬂ}’)"d%ll‘ﬁ B\H‘(ﬁ‘&d‘c"ﬁgg@g’ und to
3' nd to thesﬁﬁ@%f 96:9ﬁﬁrg%s?f]mﬁ@od‘&@mdacdaemuwdpm@ma1meconp| SX
etecting the fornmation of the conpoun ein co tlonally
‘cor A8l at i ngt h@%?’é@:é‘?ﬁo@t@ron%%égbfz%%gb SFRBE %@g’trﬁpﬁéﬂ i ex with
‘the presence ompgapaensszof anyl oid proteln in the sanple or specific body
part or body area and (e ti onal conp
corrpound/ pridt effh %ﬁp‘Fé} ?Pag?dnﬁ‘? wﬁl?fﬁt ﬂ’@% g BERHBL: 85, 20,
. respectively as DSM ACC2750;
. ¢ FP 12H3-G2, ~ deposited on December 01 2005 and December 09, 2005,
15 ‘respectively as DSM ACC2751;
d) ET 7E3, deposited on December 08, 2005 asDSM ACC2755; and .
e) EJT7H3, dep051ted on December 08‘ 2005 as DSM ACC2756.

36, The mixture according to claim 30, wherein the antibody is a humanized antibody
20 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 aecording to claim 30, wherein the antibody is a humanized antibody
exhibiting a light chain vanable region and a heavy chain variable region as depicted in -
25 SEQ ID No. 1 and SEQ ID No. 3 of International Apphcatlon NO. PCTAJ 52007/073504.

38. The mixture according to claim 25, wherein the further biclogically active compound is
an Aﬁ 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,

30 particularly a stretch of between 13 and 15 contiguous amino acid residnes.



20 46. A nethod of collecting data for nonitoring mnimal residual disease
in a patient followng treatnent wth an anti body or a vaccine
conposition, wherein the nethod conpri ses: (a) bringing a sanple or a
specific body part or body area suspected to contain an 25anyloid protein
into contact with a conpound accordhﬁg to any one of clains 1 to 7, which
conpound specifically binds to the anyloid protein; (b) allow ng the

- conpounggt oy mﬁ&@aécbﬁu@rmlc%q R Gh&biR tlrerA{i QhBeRic GopHNe UREMRTR GE 8h N

~conpl ex; é detecting the formation of the compound/ protein conplex;
30(d) opti ofBiil perbidranBeest i ng the presence or absence of the

conmpound/ protei n conplex with the presence or absence of anyloid protein
in the sanple or specific body part or body area; and 110 (e) optlonally

conpar i ﬁ@ t Fee miriverRocasfing tocclaim BB ovirerinthe )11 Pesiop risieen i agakpiekard cont r ol
val ug n?&)&ﬁqe Htigh? brloBigkd B cg@iaﬁtijf %c%eﬂlnﬁ&#ﬂﬁsﬁ&'ﬁ peRghkapess of a

patlent belng reated with an an dy or a vacci ne conposition

conpri si ng: &Fﬁrﬂﬁﬁmh@ﬂwgeam§%W§Wé4§¥¢§S§b%%h?QQ?fﬁﬁdeﬁ%F¥mﬁ$“ﬁﬂd? ar ea
suspected topcoptain an anyloid protein into contact with a conpound .
according to any one of clains 1 to 7, which conpound specifically bi nds

to the anyloid protein; (b) allowi ng the conpound to bind to the
anyl oi d 4pr ofgJ sk Jcear@ﬂngtoc&myeﬂémﬁ@bwuol%aemlmo 6UnddRY/BCHE NG t he'
formation of the conpound/ protein conple &_ tlona |y correlating the

pr es¥nce ormﬁb%émcémy%cﬁ‘@@m%ﬂ?ﬁ&/lﬁ?sﬁﬁé‘i% E’éPFb‘ FHCH e AN esence or
~absence of anyloid protein in the sanple or speC|f|c body part or body

area; and 15(e) mgtlonally conparln%gthe anount of the conpound/ protein
conpl ex 420 4 mEhedapl edigeting| daja Fasethe Algpgnosist efsan R‘PYI"‘#G?SOGQF‘E(S‘FF%?\ %And/ or

Séﬁgé‘ﬁﬁhsa8£°8?‘§?‘ﬂfa@%%‘9%ﬂ3‘a§%§§“%?‘ﬁ%‘fg*.gﬁiaiet o7 gg | On comprising @
(2) bringing a sample or a specific body part or body area suspected to contain an
15 amyloid protein info contact with a compound accq_rdmg to any one of claims 1 to
7: ‘ 7 . ‘ 7
4 {b) dllowiﬁg the comf:ound to bind to the amyloid protein;
{c)- detecting the compound bound to the protein; and
(d) -optionally correlating the presence or absence of compound binding with the
20 amyloid proiein with the presence or absence of amyloid protein in the sample or

specific body part or bc_)i:l'y area.

43. A method of determining the extent of amyloidogenic plaque burden in 4 tissue and/or a

body fluid comprising:
25 (2) 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 cor:_xpound according
10 any one of claims 1 to 7;
(c) determining the amount of compound bound to the amyloid protein; and

30 (d) calculating the plaque burden in the tissue and/or body fluid.



49. The test kit according to claim48 conprising a container hol ding one
O nore conpounds according to any one of clains 1 to 7 and instructions
for using the conmpound for the purpose of binding to an arnyloid protein
to forma conpound/ protein conplex and detecting the formation of the
conmpound/ protei n conpl ex such that ggpresence or absence of the
conpound/ prot.ein conplex correlates wth the presence or absence of the
anyl oi d 4gr oy rﬂemoﬁoacc&lﬁgg ®f cihibeaxc UEReMNHe icrAlidR seb (6) BicBidudied 0 7 for
the preparation of a nedicament for : treating or preventing an -
ocul ar di se®sk thet PremEs ©oF Fhseacss ot thet nnRImch bigdipg (il gjagyjoid protein =
30abnor mal i {yeRANEkRndelde aldkss Uafloil BRtew] sual system particul arly
associ ated wth an amnyl oi d- bet a-rel at ed” pat hol ogi cal abnornality/change in
-the tissue of the visual system 11 51. The use of. claim50, wherein the.
ocul a1 dkSeR%6aRE of CARLAd AR Hr 38LARLSa %fe@ﬁi:&sﬁﬁn & RURnAGASESEBY Of
neuronal degradation, cortical visual deficits, glaucoma, cataract due to
bet a- amy| oi Hseawsoeinditionin axatiey compprFingidgls<BE ,therfpffcﬁiﬁrhwdﬂ@tqf ASPRPEBEner at i on,
macul ar deggngkial oy ofd8s EXANPLET RUB-hBldRt B6teiBs W baipldaas Bar @hitlon, optic
nerve drusen, optic neuropathy, optic neuritis, and lattice dystrophy. 52.
A net hod ofﬂmwéﬁﬁﬂﬂﬁwﬁﬂﬁbreventing an ocul ar di sease or condition
associ at ed W t Brifhing the sBHON LEHeGAL bABINAFRIbbdyYd NGB ed B dobRintthesue of
the visual system particularly associated wi th an anyl oi d-heta-rel ated
pat H8I ogi cal ~ aPmYPHErtEiy ik eanget With & pempauadtrsorging {970y \0pe phglaiey i m
conpri si ng admyNiRdreohmPGumld Qpiftti] 16ds 1o fhe &ﬁﬁﬁﬁd?fqtéiﬂdCh- treatnent an.
ef fective anount of a conpound of any one of clains 1.to 7. The method of
claim 52, vihbr allowing e rorgogndiio tifdde HieemgloldRpigings BFm2SORBIREPEE T r om t he
- group consi sti ggngMx; neuronardegratlation, cortical visual deficits,.
gl aucoma, cataract due to beta-anyloid _deposition, ocular anyl oi doses,
primary retFhafcterapetie foamptm of thy COrRguidRREHECIPIESN, for exanpl e
age-i5el at edgagpoRslylRHeRREAthE QReserRP bl GbsBRE \GE i WEMHBundPRIE chapleopat hy,
optic neuritis, and lattice _dystrophy. A conpoun%ﬂﬁf an _gf é]ains l1to7
for treating oMithHeweEstuch e en6e of 2 o Balsld™ e sEBRle Py PEANGRSE 8 At ed wit h
a pathologicalmagﬂp&ﬁghﬁay/change in the tissue of the. visual system -
particularly aSSQCIfted'Mith an anykgid-betar%?lated qﬁhologica
abnor mal i t yFkchapigaaliyromperng e g@ogt o i ATPITYPILE SHPIFhE & H@?ﬁlﬁnd of
cl ai m 54, wher ginftotJameocul ar di sease or condition is selected fromthe
) 'gro§§ consi sting of neuronal degradation, cortical visual deficits,

gl adCorma, cataract due to beta-anyl oid deposition, ocul ar anyl oi doses,

pri mary 46.et A nadihod egresuBding Ofira FRCibiitorifle @anieaRtdsidnsl digaseeanpagent .
age-rel at e?fpﬁ%ﬁ#%ﬁ%ﬁge S’fq ;aanzjg,rg%fyl 3 cygﬁr;zla %acrgz?nlévcgmgorsx S()g,nWhe?.‘Qlytﬁc DEHES pathy, -

optic. neur
comprises:

" (a) bringing a sample or a specific body part or body area suspected to contain an
25 | 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; _
30 (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



10

‘15.

- 20

25

30

47.

48,

49.

50.

110 -

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

conirol value,

A method of cbllecﬁng data for predicting responsiveneés of a patient being treated with

an antibody or a vaccine composition comi)rising: '

(a) bringing a sample or Ia 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) allowihg 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 comelating 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 corhparhlg 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 am 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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51,

52,

53.

54.

55.

111

The use of claim 50, wherein the ocular disease or condition is selected from the group

consisting of neuronal degradaﬁon, cortical visual deficits, glaucoma, cataract due to

_beta—amyioxd deposmon “ocular amyloidoses, primary " retinal degeneration, macular

degeneratlon for example age-related macular degeneratlon optic nerve drusen, optic

peuropathy, 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-befa-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 110 7. _

_The n'_leth_od of claim 52, wherein the. ocular ;ii‘sease'or condition: is selected from the

_group consisting of neuronal degradition, cortical visual deficits, glaucoma cataract due

t0 beta—a.mylmd deposition, ocular amylmdoses pmnary retinal degeneration, macular
degeneratxon for example age-related macular degenerahon optic nerve drusen, op‘uc

neuropathy, optic neuritis, and Jattice 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, pamcularly associated with an amylmd -beta-related  pathological

abnormality/change in the tissue of the visual system.

'I"he c-ompound'of claim 54, wherein the ocular disease or condition is selected from the
group conéisﬁrig of neuronal degradation, cortical visual deficits, glaucoma, cataract due
to beta-amyloid deposition, ocular amyloidoses, priﬁlary retinal degeneration, macular
degeneration, for example age-related macular degeneration, optic nerve drusen, optic

neuropathy, optic neuritis, and lattice dystrophy.



