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treating di seases associated with anyloid or anyloid-like proteins or for
treati ng WO 2prign48338i ng ocul ar di seases or conditions as®OoTiFRR@d/06dE4BN a

pat hol ogi cal abnormality/change in the tissue of the visual system Summary
of the invention The present invention relates to novel conmpounds that can
be enployed in the treatnent of a group of disorders and abnormalities
associated with anyloid protein, particularly ocul ar disorders such as

gl aucoma or Aged-rel ated Macul ar Degeneration (AVMD), and of diseases or
conditions associated with anyloid-1ike proteins. The present invention
further relates to pharnaceutical conpositions conprising these conpounds
and to the use of these conpounds for the preparation of medi canents for
the treatnent of diseases or conditions associated with anyloid or
anyloid-like proteins. A nethod of treating diseases or conditions
associated with anyloid or anyloid-like proteins is also disclosed. The

conpounds of the present invention can also be used in the treatnment or
prevention of ocul ap-Stfiaaiuepyriding compaundy sutaple fok trsgring

abnor malg. ¢ es/ k i 1 ML J Leid:arly
associ atdg%hgvﬁﬁtaﬁﬁ)g%%ww b%@Pideﬁ#g@Og;a%lﬁgﬁbo\&@glﬁk gﬁ%&‘ﬁ%ﬂ% @?‘é‘tsey %‘%es in
t he ti ssuekrdiseais oricenditiony assetiataiithaparkelogival akhegmatiat/clomge Sa itk

pat hol ogi cal abnormalities nmay occur, for exanple, in different tissues of
the eye, such as the visual cosiegf theadiupdsyséeBortical visual deficits; the
anterior chanber and the optic nerve leading to glaucoma; the |ens |eading
to cataract due to beta-amyl oid deposition; the vitreous |eading to ocular
anyl oi doses; the retina leading to primary retinal degeneration and macul ar
degeneration, for exanple age- WD 2011/045383PCT/ EP2010/ 065439 rel ated
macul ar degeneration; the optic nerve leading to optic nerve drusen, optic

neur op j 2uritis; and the cornea leading to lattice dystrophy.
Technisgﬁ%yﬁgﬂﬁgﬁéﬁ§e@&§£ases of aging are based on or associated with

anyloid or anyloid-like proteins and are characterized, in part, by the
buiIduE of extracellular deposits of anyloid or anyloid-like material that
cont ri bbe eresenttineenyan iealen &s nevel sempepndsBatigss herogplexst Bribofreptmengpsaase.
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di sordersand peripheral nervous system di sor S, particularly ocular
di sor dekérders such as glaucoma or Aged-related Macular Degeneration (AMD), and of diseases or
conditions associated with amyloid-like proteins. The present invention further relates to
pharmaceutical compositions comprising these compounds and to the use of these compounds
for the preparation of medicaments for the treatment of diseases or conditions associated with

amyloid or amyloid-like proteins. A method of treating diseases or conditions associated with

amyloid or amyloid-like proteins is also disclosed.

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

the retina leading to primary retinal degeneration and macular degeneration, for example age-



Such di sorders include, but are not limted to, neurol ogical disorders such
as Al zheiner's Disease (AD), diseases or conditions characterized by a | oss
of cogni twoeonwasssy capacity such as, for exanple, m | dprco@pdaiones439
impairment (MCl), Lewy body denentia. Down's syndrone, hereditary cerebral
henorrhage with anyl oi dosis (Dutch type); the Guam Parki nson-Denenti a
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senil e cardi ac anyl oi dosi s; endocrine tunors, and other diseases, including
anyl oi d- associ ated ocul ar di seases that target different tissues of the
eye, such as the visual cortex, including cortical visual deficits; the
anterigr cha and the optic nerve, including glaucoma; the |ens,
includ?ﬁﬂnﬁﬁﬁgﬁkkt due to beta-anyl oid deposition; the vitreous, including
ocul ar anyl oi doses; the retina, including primary retinal degenerations and
macul ar degeneration, in particul ar age-rel ated nacul ar degeneration; the
opti ¢ Menydjseasgslofidizing appbised maroressircisehyvith piiytoid en royhtidyika pdoteips iagd
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precursor protein (APP) and have been involved Tn AD neuropathy. Al3 has

al so recently been inplicated in the devel opnent of ocul ar disorders, such
as glaucoma, via reti.nal.ganglion cells apoptosis. WO )
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associ ated wth typi cal "gl aucormat ous changes, such as optic neuropathy and
visual function inpairnment. daucona is a group of diseases of the optic
nerve jnvolving | oss of retinal ganglion cells (RGCs) in characteristic
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| oss, which can proaress to blindness. RGCs are the nerve cells that .
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Beta-amyloid (AP) is the major constituent of senile plaques in Alzheimer’s disease (AD).
Those plaques are caused by the abnormal processing of the amyloid precursor protein (APP)
and have been involved in AD neuropathy. AP has also recently been implicated in the
development of ocular disorders, such as glaucoma, via retinal ganglion cells (RGC) apoptosis.
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WO 2011/ 045383PCT/ EP2010/ 065439 trabecul ar neshwork, which decreases the
drai nage of the aqueous outflow into the Schlenmis canal and raises the

i ntraoculwo 2prigasisse (TOP). POAG usual |y affects bot h epe3/Eeaaoioss43e r ongl y
associated wth age and a positive famly history. Its frequency increases
in elderly people as the eye drainage mechani smnmay gradually becone

cl ogged wi.th aging. The increase in intraocular pressure in subjects
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gl auconBudl fasiciioh émbzigdedy a sudden increase in |ntraocular pressure to 35
to 80 nmHg, leading to severe pain and irreversible |oss of vision. The
sudden pressure increase is caused by the closing of the filtering angle
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MONOCU{RGLEY), inbaltchhbetefistikp@Ens of oplic BRUPENSS GlAGEmaGatdlaC budAét always,
pseudoexfoliation are also risk factors since they are associated with

enl ar gewenma@ﬁd brien irsneasechel caresskiicn tyhinh may bowasylt of bloplacangthe. cimulstigaen
glauco i gqy p associated with severe eye pain and headache,
|nflarr%dac%]§%lJS AisEa %H@fing, and blurry vision. M xed or Conbi ned
Mechani sm 3 aucoma is a m xture or conbinati on of open and cl osed angle
glaucoma. It affects patients with acute ACG whose angle opens after |aser
i ridot Arltizousﬂmalarrﬁ(;n@mvlan@eeswerxeqmlxreﬁﬁ@er@lrrbhtfa@wsiq‘l oi%vr;lmhecﬁhurcelﬂa ae vveI |
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t ensi ofla@d ke oNa (LTTE is characterized by progressive optic nerve danmage
and | oSs of peripheral vision simlar to that seen in other types of
gl aucoma; however, the i ntra.ocul ar pressure is the normal range or even
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| oss of vision fromoptic nerve damage and to an enl arged eye. Early

di agnotiemselmes.t reat nent are critical to preserve vision in infants and
children affected by the disease. WD 2011/ 045383PCT/ EP2010/ 065439
Secondary gl aucona may result froman ocular injury, inflammation in the
iris Oihﬁrbﬁe@&ﬁ]u&rﬁé fda) o ‘B%ﬁll?zﬁfeﬁtsdarﬁ@eie%ﬁ% opHt ndRe enal 1%5&1‘{49{ JSuhiNfeld
st eroi d-suscepti bl e indivi dual s. Secondary gl aucoma may al so be associ at ed
wi t h rbiss. vdlicldetngohgresit todtindetss.nal vei n occl usi on or bl ockage. Pignentary
gl aucoma is characterized by the detachnent of granules of pignent fromthe
iris. The granul es cause bl ockage of the drainage system of the eye,
| eadi ngcicq £ AKALEC LOIAAGHISH RISEP ULRSHLLIATRZE ! o (iSin0BLLESASLKE.
Exfbliative glaucoma (pseudoex foliation) is characterized by deposits of
fl aky a&p&mﬁhhwonn@hmmanmesmoﬂmempmmhepanﬂm;ami&ﬂvan@hmﬂmﬁnbmﬁsemémuto
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t he ey%p‘ﬁ’rl@sqs aspase- c eaves amyloid precursor protein to' produce neurotoxic
fragments, including amyloid . Without the protective effect of APP, amyloid  accumulation

in the retinal ganglion cell layer results in the death of RGCs and irreversible loss of vision.

The different types of glaucomas are classified as open-angle glaucomas, if the condition is
chronic, or closed-angle glaucomas, if acute glaucoma occurs suddenly. Glaucoma usually

affects both eyes, but the disease can progress more rapidly in one eye than in the other.

Chronic open-angle glaucoma (COAG), also known as primary open angle glaucoma (POAG).

is the most common type of glaucoma. COAG is caused by microscopic blockage in the
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D agnosi s of glaucoma nmay be nmade using various tests. Tononetry determ nes
the pressure in the eye by neasuring the tone or firmess of its surface.
Sever al twpesiioi4sisenoneters are avail able for this testpCrhP2m865469MMoON
bei ng the appl anation tononmeter. Pachynmetry determ nes the thickness of the
cornea which, in turn, measures intraocul ar pressure. CGoni oscopy allows
exam nation of t he fllterlng angl e and drai nage area of the eye. Gbnloscopy
can al Bebegelaemeplveorks whishsleprgise rleaaamegeeﬂ e gayeoye opifloekingythe fehigman'mage
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caused by increased intraocular pressure or axonal drop out. G%nloscopy is
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' onegpnieaprotieyn sRhrah et dRinis b grifethRrel A tammayte B ¢ ne
optic El%fs\fyﬁtptam 8nti]$he RBS RIENbL theR¥ne NGkl srepat terns of visual field |oss.
Ocul ar coherence tonography, an objective neasure of nerve fiber |ayer

|l oss, is carried out by |ooking at the thickness of the optic nerve fiber
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retina (the paper-thin tissue at the back of the eye where |ighf-sensitive
cel | s wesedenei puakng imenarsble dogshe Bsian.nJhe Shidep prﬁtststa"anncw@t‘: riaicgred dyehd'
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of visual inpairnent in the United States and for people over age 65 it is
t he | emdhoglabudet G riskgalsidinitodness. Agmmgmc&uamkpamdo@@@pﬁmnnmaab¢ymﬁ 8
mllio Anerrca&; a%e 40’ﬁ%ﬂ’ %der have adr ced AMD, and anot her f
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peopl e vanc ctins o AMD ar e ten surpr frustrated
to findﬂem&dhpmnhuﬁmtemengnmwmhaboumOhhe causes and treatnent of this

bl i nding condition. There are two fornms of macul ar degeneration: dry
macul ar degenerati on and wet macul ar degeneration. The dry form in which
the celfige0b: ERpIRGUIERhRN ¥IREGNA i 9 BFRK oqembldaﬁoft'om%ggd RIS
percent of macul ar degeneration cases. Both eyes are usual affected
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unaffected. Drusen, which are eIIOM/de£05|ts under the retina, are commpn

early Bytghlo spniing taneguinmedicaronsop £YR capiely an P arrERIgRY VANDPON Gt AVD
|ncre [ f h It is possible for
dry. AR e B ol B G b S BRRERe, 1 (Rt 6 The wet
forntof t he di sease; however, it is also p055|ble for early-stage dry AND
to suddenly change into the wet form The wet form although it on
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i nterned st ag ways precede form
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bl ood vessel s growi ng behind the macul a. These vessels are very fragile and

will leak fluid and bl ood (hence 'wet nacul ar degeneration), causing rapid
damage~f o t he dry for AND. W t|aI of te ause
slig Fgln%elnﬁerﬂrga ant l% auc Qs a efntlvelfy GICN %hleutecp rygrt Iflccy efanglc é:lq O3 o come
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may be noticed if only one eye is affected. In wet AVD, straight |ines may

appear leaewtltaddsscéntl&lem frrprnsmm negesdageage god de an aplatied cy@rFaglmhag@Oeﬁ apdicul ar

degenepation typi.ca i.nvol ves a di.l ted acuity test, and
20 o R e ALl e R YED T k! B BBt U ¢ 8sopy to
hel p di agnose AMD, 6 MD 2011/ 045383PCT/ EP2010/ 065439 and - if wet AMD is
suspected - fluorescein angi ography may al so be perfornmed. If dry AMD
reaches the advanced stages, there is no current treatnent to prevent
vision | oss. However, a specific high dose formula of antioxidants and zinc
may del ay or prevent internediate AVD4 rom progressing to the advanced
stage. Macugeng (pegaptanib sodiuminjection), |aser photocoagul ati on and
phot odynam ¢ t herapy can control the abnornal bl ood vessel growth and

bl eeding in the macula, which is hel pful for sone people who have wet AMD;
homever vision that |s aIready Iost mnll not be restored by these
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One of the earliest signs of age-rel ated macul ar degeneration (AVMD) is the
accunul ati on of extracellular deposits known as drusen between the basal

| am na ofwohelwmsisaal pi gmented epithelium (RPE) and Br ech/er2emmbisane (BM .
Recent studi es conducted by Anderson et al. have confirned that drusen
contains anyloid beta. (Experimental Eye Research 78 (2004) 243- 256).
Prions cause neurodegenerative di seases such as_scrapie in sheep, bovine
spongi Swnﬂwcéwm@p@ﬁhyewr Famt s ogler Tyt HEBPYRAtPACEHth; lgléarg”ethr [fye
humans e Kk en R C m of
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cellular protein PrPC by a posttransl ational process during which Pr PC
under goes a profound conf or mational change. The scrapie protein PrPSc has
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protein PrP27-30. Such a cascade of events occurs during the devel opment of
Cr eut zprshgire dukdimage sedse@p(iChB)Ve: Kuru, Ger st mann- Straussl er - Schei nker
Syndrone (GSS), fatal famlial insomia in man, scrapie in sheep and goats,
encephal opathy in mnk and bovi ne spongi form encephal opathy in cattle. WO
2011/ OfRRBaMET @EE’&Q&QQ@@&%% ofilforD el LidradteRa-HyQddp6sily &t ik rhdEPPonl the a

si al ogl ycoprotein of nolecul ar weight 33000 to 35000 that Is expressed

pr edomiuramed sapswle rpadriortbe apgle tdiethel ey adessmmdaitonoriedic dlby enatprPdlpeks the
converted into an altered form (PrPSc), which is distinguishable fromits
nor mal “RUHEF SGUE" BY 14°E° 14t PFE*'8si st ance to protease digestion. PrPSc
accunul ates in the central nervous system of affected aninmals and
individuals and its protease-resistant core aggregates extracellularly.
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i nflammatory di sease, such as tuberculosis, a bacterial infection called
fam | i alt dfebé &xer Ophénodcepeal]ovironamimitieo toil drc@p(tmsies&mpélcam detpet neheuitet oi d

arthrlk’ i nflammati on. of the small mtestrneﬂéqg [omatous il.eitis
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congenrta tere Vascul ark structures affecti ng the axon nerve fi ber
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are felt to danage the_nerve fiber tyer either directly by conpression or
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year q)tr Cc. neuropathy is a disease charact erized by damage to the optic
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defi ci ?rgr%’gﬁﬁmﬁ{m&%'d&ﬁiag%{%%i ﬂ?s%é ng optic neuropathies (see optic

neuritrs are typi caused by an underlying denyelinating process
such as nmultiple sclerosis. Blockage of the bl ood supply, known as ischemc
optic neuropathy, can lead to death or dysfunction of optic nerve cells.
Non- ar Machkar degnespion @914 Q808 3PCTHIERROT/ @BsA3igterioration 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 signals to the brain). Sharp, clear, 'straight ahead' vision is processed by the

macula. Damage to the macula results in the development of blind spots and blurred or

5



i schem c optic neuropathy usually, occurs in mddl e-age people. Risk
factors include high blood pressure, diabetes and atheroscl erosis.
Arteriticowo2ohensissopti c neuropathy usually occurs in olPdEEPP@OPEI3I9
follow ng inflammation of the arteries (arteritis), particularly the
tenporal artery (tenporal arteritis). Loss of vision may be rapid or
devel op gradual |y over 2 to 7 days and the danage may be to one or both
eyes. flistosiedprision tAecolstated Mﬂ@pa@%?ll@aﬁmdAMSEX§)o%uﬁ@0t Fagset OXi Yiswt to a
nutritional deficie h. eyes. are usual l f.ect ed. out 40%.qf peopl e
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by controlling blood pressure, diabetes and chol esterol |evels. Arteritic
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repeat epi sodes. Diagnosis involves exam nation of the reactions of the
pupi I s and deternining whether the optic disk is swollen. Magnetic
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ef f ect FRADLE PEAIHFEME 19181t r eat cataract. In the surgery, the lens is renoved,
but the majority of the lens capsule is left intact. Phacoemnul sification, a
small incision on the side of the cornea, is typically used to break up the
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position 30 in transthyretin. Type IV FAP is associated with lattice
corneal dystrophy (LCD), Lattice corneal, dystrophy.is an inherited, .
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and can be very effective at controlling IOP to prevent eye danage.

Medi cations for the treatnment of glaucona are classified by their active
chem cal worppoumas3dand can be listed in the foll ow ng caCegreeiescs4ws t h
current approved drugs approved shown in brackets): Beta bl ockers
(Tinoptic, Betoptic, Istalol, Tinmolol) work by decreasing fluid (aqueous)
production in the eye. Carbonic anhydrase inhibitors (Trusopt, Azopt,
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did not show significant efficacy. Further glaucoma treatnents are |aser
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eyes of half of all patients within two years after |aser surgery,
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nedicag%gn and initial laser treatnments are unsuccessful in reducing
pressure’within the eye. One type of surgery, a trabecul ectony, creates an
opening in the wall of the eye so that aqueous hunor can drain. However,
about one-third of trabecul ectonmy patients devel op

Prions cause ncurodegenerative diseases such as scrapie in sheep., bovine spongiform

encephalopathy in cattle and Creutzfeldt-Jacob disease in humans. The only known component
of the particle is the scrapie isoform of the protein. PrPSc. Although prions multiply. there is no
evidence that they contain nucleic acid. PrPSc is derived from the non-infectious, cellular
protein PrPC by a posttranslational process during which PrPC undergoes a profound

conformational change.

The scrapie protein PrPSc has a critical role in neuronal degeneration and during disease
development undergoes a three stage transition as follows: PrPC (normal cellular 1soform of

protein) — PrPSc: infectious form (scrapie isoform of protein) — protein PrP27-30.

Such a cascade of events occurs during the development of Creutzfeldt-Jacob disease (CID),
Kuru, Gerstmann-Straussler-Scheinker Syndrome (GSS), fatal familial insomnia in man,
scrapie in sheep and goats, encephalopathy in mink and bovine spongiform encephalopathy in

cattle.



WO 2011/ 045383PCT/ EP2010/ 065439 cataracts wthin five years, according to
the d aucoma Foundation. If the trabeculectony fails, additional incisiona
pr ocedur esoizncli4sEs3pl aci ng a drai nage tube into the eyePh&RrR@N0/0633189 COr nea
and iris and the use of a |laser or freezing treatnment to destroy tissue in
the eye that makes aqueous hunor. Surgery nmay save the remaining vision in
the patient, but it does not inprove sight. Vision may actually be worse
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new treatnents targeting a different feature than intraocul ar pressure.
Such a new target is the neuroprotection of RGCs. Age-related macul ar
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65. Al thaough much_ progress .ha een made recently in macul.ar degeneration
MR 1SR o B p g RO R TR ol e T
OCCUr Sayloid)GvHiEte adc@bfusdtesOih drd@rdh&easgans TR®bEy ayseend. 9@ RO afheldididbposas
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of several different types of proteins. These proteins are capabl e of

f ol di ngmyleidesiso- cal | ed "bet a- pl eat ed" sheet fibrils, a unique protein
configuration which exhibits binding sites for Congo red resulting in the
uni que staining properties of the anyloid protein. In addition, anyloid
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(AP), a glycoprotein related to normal serumanyloid P (SAP), and with
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di sease and prion di seases has %een t he design of nolecules that bind the
abnormal 13-sheet conformation of Al13 and PrP, respectively, thereby
preventing aggregation of these no| ecul es. The | 3-sheet conformation of
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03/ 095429 and Rzepecki et al., Synthesis (2003) 12, 1815-1826 synthetic
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PrP, thereby preventing their aggregation. To this end, certain nol ecul es
wer e synt hesized containing two or no am no pyrazole noieties |inked by
carbonyl group-containing |linkers, e.g. "AmpOx" and "Trinmer".



WO 2011/ 045383PCT/ EP2010/ 065439 " AnpOx™ "Trimer" Some of the nol ecul es
described in WO 03/095429 are said to have an inhibiting effect on the
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Rzepecki et al., Synthesis (2003) 12, 1815-1826 one of the nol ecul es
described therein was able to reduce the aggregation of a reconbi nant PrPc
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1815- 1826 have an unfavorable cal cul ated LogP and are, therefore, not
expected to pass the blood-brain barrier. In particular, "AanX" has a

cal cul P 0. er. ounds,.described in the ab
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2011/ O SBBRCAER2 00/ dBiesB9olJanetar Artafitia behenmvmmmmuropathy is treated with

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

Optic neuritis is associated with mild or severe vision loss in one or both eyes and may be
caused by a systemic demyelinating process (see above), viral infection, vaccination,
meningitis, syphilis, multiple sclerosis and intraocular inflammation (uveitis). Eye movement
may be painful and vision may deteriorate with repeat episodes. Diagnosis involves
examination of the reactions of the pupils and determining whether the optic disk is swollen.
Magnetic resonance imaging (MRI) may show evidence of multiple sclerosis or, rarely, a tumor
pressing on the optic nerve, in which case vision improves once the tumor pressure is relieved.
- Most cases of optic neuritis improve over a few months without treatment. In some cases,

treatment with intravenous corticosteroids may be necessary.

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 Cataract, the cataract cortex progressively liquefies to form a milky white fluid
and may cause severe inflammation if the lens capsule ruptures and leaks. If left untreated, the
cataract may also cause phacomorphic glaucoma. Cataracts may be congenital in nature or
caused by genetic factors, advanced age, long-term ultraviolet exposure, exposure to radiation,

diabetes, eye injury or physical trauma.



It was an object of the present invention to provide conpounds that can be
enpl oyed in the treatnent of diseases or conditions associated with anyloid
or anyl oiwel2nkien4psset ei ns, i ncl udi ng anyl oi dosi s, but parCr@pra@aoloys4ecul ar

di seases, such as gl aucoma. The conpounds shoul d be able to pass the

bl ood-brain barrier. Furthernore, they should be pharnmaceutically
acceptable, in particular, they should not have nutagenic or carcinogenic
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abnornmalities/changes in the tissues &¢ the visual system conpri si ng

adm nistering to a subject in need of such treatnent an effective anount of
a conmpound of general fornula (1). WD 2011/045383PCT/ EP2010/ 065439 The
ocul ar di seases associ ated with pathol ogi cal abnormalities/changes in the
tlssues of the V|sual systemare particularly associated with
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In one preferred enbodi nent the ocul ar disease or condition is selected
fromthe group consisting of glaucona, neuronal degradation, cortical

vi sual deWDantignd4sssat aract due to betaamnyl oi d depositi onPCoO@EPRE@EN0/065439
anyl oi doses, primary retinal degeneration, nmacul ar degeneration, for
exanpl e age-rel ated macul ar degeneration, optic nerve drusen, optic

neur opat hy, optic neuritis, and lattice dystrophy. In a further aspect the
i nvent dh care batwsy redfeetivei it eamsrolengc FOR o aprpyeat waie slamiaga| Mediepiowist foorihe

i Si d di. to th o] ti d ti. I t
east  BraMedh YHaPoogE: B clnlio? by dheete BrsBemtrhremernd® sRAFHmEeoeas 1y
accept aRlfBlIGRANE cee e/ Qlth Budédt USHbvENEHOE afHlo@AGHBREM bradings)f ur t her

bi ol ogi cal |y active substance can be a known compound used in the
medi cati on of diseases and di sorders which are caused by or associated with

anmyl oi d or ,amyl oid-1ike proteins. |n gne.enbodi ment the furthe

b1 51 oot cal Poaiesiees dihpimaeidtis, biuanigooBredRey defSmithaiy ggyeows)

consi st i ngpRfbulRhan Blagkers, carbonic anhydrase inhibitors, alpha- or

bet a- adr ener gi ¢ as4oni §ts, prostagl andi ns, parasynphom neti cs,

chol i nest eCabenicrinhjpdraser ighibitosst ({ingdopt. iXwps mes Naptstape.dgeravide) ddcezse
enhancers, acetygcholine ﬁﬁsps naptic receptor agonists,

N- et hy | D- 06 5 PLAMEGP LRI RIOFHEE8Bt or ant agoni sts, conpounds used in the
treat ment Rtplﬁf‘%l‘éﬁ'&é@@ngniﬁé)mﬂ}h@gﬁl, alfglgh&sah-li?xlb AldeY GBSl dRE3se the rate of
anti-apoptotic conpounds, netal chelators, inhibitors of DNA repair such as
pi r enzepi na@rduneinabqrodueson.3- am no-1 - propanesul fonic acid (3APS), 1, 3-

pr opanedi syl f onat e PDS), a-secretase_activators, 13-  and y-secretase
T b1 Tor SProRerbGat 58D AT TOr b BaRereH Bl RS e ERa T I S0 ehior
br eakers, : LGy I l.e1.1 | &r
component s Tt b Enrs e TPaBheh 2FUR ELERF il Rk LEhelE SRy

pyr odut amapeskuatry| oi d beta 3-42, anti-inflammatory nol ecul es, or

chol i nesterase inhibitors Els) such as tacrine, rivastigmne, donepezil,
and/ or —gal %ﬁﬁ%ymmazmwea@%& ‘aipachobt Rpcagpings Work | RYaingeasing By Petlaw of

nodi fyi ng AN AY . J I ccines. I n another
preferred e gﬁfﬂg%?H%Lg%fﬁ%gﬁgﬁH%?%ﬁ%%@ggﬁg§b£@9?6%kgXﬁ%%und is selected
from the QEpupplecmesicsthseg tiof ratel ofrgpédus hubet ppiduction @idahatases thwduwoflow of
trusopt, azopt, dianox, naptazane, darani de, al phagan, al phagan-p,

i opi di ne, alcaraiivid|iom B8KYetravatan Z. rescula, carbachol, pilocarpine,
epi nephrine and nemantine. In a further preferred enbodi nent, the further
bi ol ogically active conpound is an anti body, preferably a nonocl onal

ant i boBysidé meliidaiidig atnyd htudetiobingl 1OP, ecruiiy alvesigadoidl RRgyods nbamatit as
parts thereof Preferably the antjbody, nore preferably the nonoc| onal

ant i botfyProgegHng {b¢ @aec asyver dhet fhainiey s edjtfasaidait MemanBeRIys SYrreniichsipsal
parts } n, i, body. whi i l.Oi .. Prefear »
antiboﬁ&?&ﬁg%gi%?g e?gg%§g%ﬂ%h%®ﬂ%cqghg §%ﬁ§%5@h§}hﬁﬁ?gﬁﬁﬁﬁﬂ%?%ﬁﬁ%“gﬂgny
functi gody bythe qUimettlyeataspirtdrd OXYIDN) dntpohisonRinapaid b dpearagk claora did

anti body whi ch antibody, upon co-incubation with anyloid nononeric and/or
pol ynenrdtehew|sidsiécanhgfiiesqy- pepti des, for exanple, with 13-amyl oid nonomeric
pepti des such as Ap nononeric peptides 1- 39; 1-40, 1-41, or 1-42" and/or a
pol ynmeric soluble 13-anyloid peptide conprising a plurality of the Ap
MONONEFighdd BlduBomb tbatBRARG&labdt sWhdeRedviAdShcide TRNQIPDIaStyaf BY0RE RS (Al 3

pol yneri c sol uble anyloid peptide conprising a plurality of the A 31_42
nmononeh¢lps vhe tamuew%lbmps letie Higgrrganesneiciante. Ajcgondiigoertse i Glagcmygh

mol ecukar pol yneri.c fhbrils.or filanments and n,addi ti.on, upon .
o+ nolnneP B e 5okt BF iy PRl el AP ol RS 61 B a5 40id o
fil amenigef Q&Y. RYWENE, FOGURIALIARSs QbaiR MY HRI e NBNQIESS L1 RERhs A8 8hin two
particularly i3-a,nyI0| nononeri c peptides such as, for exanple, AP
nmononeréacs péet ilawss sbr@Qy, dccoling -t4 1the oNationtp, Eysuinstispe c Ingisiqnal\[sBigeay is
nononer i ept.i.des,. is capable.qof disaggregatin reforned polyneric

{1 br i1 B ie RO T e AR 2 P Bty L AR BB R o
ant i bogyhQrtha e%réJ Rl (PRAGT Riddelry, taNeIRAlectOhy BcrBHERIH AREindNA HROFV| 6F the eye
functional part thereof. In another enbodi nent, the antibody can be a
nmonoc| emtiat apebboldyngalasclrad. fowener.dogr angpthofl oé rbbdvoltcesyhabienty dehaop
characteristic properties of an anti body produced by the hybridoma cel
line: WD 2011/ 045383PCT/ EP2010/ 0654391 FP 12H3, deposited on Decenber 01,
2005 and Decenber 09, 2005, respectively as DSM ACC2752; b) FP 12H3-C2,
deposited on Decenber 01, 2005 and Decenber 09, 2005, respectively as DSM
ACC2750; c) FP 12H3-@&X, deposited on Decenber 01, 2005 and Decenber 09,
2005, respectively as DSM ACC2751; d) ET 7E3, deposited on Decenber 08,

P -, o PR A R NI\ =y = -



e) BEJ 7H3, deposited on Decenber 08, 2005 as DSM ACC2756. In a further
enbodi nent, the antibody can be a humani zed anti body exhibiting a Iight
chai n andwe 2baaMy38shai n as depicted in SEQ I D No. 2 andPSE@Pr@0Mes439 oOf
I nternational Application No. PCT/US2007/073504. In yet another enbodi nent
t he anti body can be a humani zed anti body exhibiting a light chain variable

region and a heav% chain variable region as depicted in SEQ ID No. 1 and
SEQ | Deatgyactg vathin fvepert-iaserafinagp theatauermnEournpyds 0o 7 dbrag odomy Hails,
further, enbodi.ment the further biologically acti cO und can_he AP
ant | gen BTBDTREbM] afmistb o et G oLl sl MRS Sy PRoipafer oo

a plur @rhty ad ilg0Rtd HE0US AH PGeraGH Hledz8f Glet@Scht BMadshey Msduerif iR@leyPaak of
the AP peptide, particularly a stretch of between 13 and 15 conti guous

am no wekes rpepeubynoITRErgsRY may isgenthe rpepingeviioagndhe pazant.Jurt andggs3mt 15
peptide antige ¢h as a 1 toyl a AP Li 5 peptide antigen nodified by
coval eﬂwlﬁv%gt—“gtcﬁ/gsdo fb‘é’%a?tﬁ@'Yr%ee‘g%{faﬁtogg’wb%w ?ﬂreﬂ?arl y between 2 and 4, nore

particularly 4 residues, at each end of the peptide reconstituted in a
| i posonme. The further biologically active substance or conpound nay exert

i ts bi chogitcthbrapics det thgytraatmaers anfeglarcomasitiid &y slowcthamiregresssont dietheovipelind

el o obP . b A R P A SR AR e B s o
embodi g Svitf IGHRwWeBKE AR RMbr 1) akp TRBND sty Nend- RN AR SNAE et B r

further biologically active cofpound are preferably enployed in a
t her apbuwteriog| IOP bdvieelden vedboanoante. effsa0ve 01 bl G463 8B AR ERD 0Ok SidmY BO sneret hod

of collectin ata for the diagngsis of an anyl oid-a i ated di sease or
cond t Pofoin Cal@ialel” diergorb bt whe Sar@BdP ek otef RR R Eb i TeaSr ()
bringi ngp 3,3&0R|# ' nét RAREHTdt QIPRAIOP A erly ALY BAISEF RUIREC LY 04 Gont ai n
an anyloid protein into contact with a conpound according to the present
i nvent dorjop( hyw aldaopwimy tarpeingoaddifkrentt ©atoia thah ontrheeulamypredsdrep Sotke iannev( ¢)
detecti ng thf: con_gound .boupg to the protein; and (d) optionally correlating
the prB&EhSdhe peuBRIgEEoRPt RGESound binding with the amyloid protein with
the presence or absence of anyloid protein in the sanple or specific body
part or area. Another enbodi nent of the present invention is a nethod of
det er nApe-ngateth eraeutaedegeofratony | AVIHD genimajoplcagaef blindlers amoe Cagasiensandt or a
body fl uig copﬁ)ri i ng: i _

age 65. Although much progress has been made recently in macular degeneration research,

there are no treatments that rescue neuronal cell death that occurs during the course of the

disease. There are also no definitive treatments for other ocular diseases associated with

amyloid beta-related neuronal degradation, such as cortical visual deficits, optic nerve drusen.

optic neuropathy, optic neuritis, ocular amyloidosis and lattice dystrophy.

Amyloid deposits typically contain three components. Amyloid protein fibrils, which account
for about 90% of the amyloid material, comprise one of several different types of proteins.
These proteins are capable of folding into so-called "beta-pleated" sheet fibrils, a unique
protein configuration which exhibits binding sites for Congo red resulting in the unique
staining properties of the amyloid protein. In addition, amyloid deposits are closely associated
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.



(a) providing a sanple representative of the tissue and/or body fluid under
i nvestigation; (b) testing the sanple for the presence of anyloid protein
with a cowpaond4szssordi ng to the present invention; (c) PdeiEPeemoo6533g9t he
amount of conpound bound to the anyloid protein; and (d) cal cul ating the

pl aque burden in the tissue and/or body fluid. In a preferred enbodi nent,
the determ nation in step (c) is conducted such that presence or absence of
t he co@p@dﬁ‘@lmmﬂaﬂ Fyvaasls the ttmtnmppfﬁlaoréwéta@d ﬁblwmﬂleﬂl%steé%oowtqdnwgh @%h@«é or

absence of 11 4901% bqouzﬂed w1Ihuam N6la-8 ﬁ?eglg} if gﬁg{hegs k?zélﬁi/]lle& d(? 3%a§%8n%t ed

col | ectn der e i h redi’s 0 an

di seasgi@f dl@&;@éb Rds®Red fhe%leﬂ?ﬁ b?&bl&ﬁ@fﬂa? bird tﬁ@ikﬁl@%:ﬁl% ket &R@&intdtien b ndi ng
of a conmpound according to the present invention to an anyloid protein in a

sanpl eA@r aridn PR, t iespwhiivdly.ctheppby sgsventieg sat_zgrpgatn:fn of shepe bmolexgxlemg Ttheep-sbaepl e or

a specific body part or body area usp dtoc i e anyloid protein
into c%ﬂ‘\’tf%ia“\‘RPt %Fpéléﬁ%)b%ﬁ Ao |1|‘i‘g Wf@ g%‘éﬁt AFNYEREY k2 WﬁPfélh

Comouﬁ%teﬁp%ﬁiwégﬁ?tel@ﬁgl12%11{190 g ?t@ﬁldQ' G rﬂa%gglnel(tbﬁaa&l ; OWi g BiGee

compou to bin old protein to forma conpound/ protel n conpl ex
(c) detieshkiogaltsiractisy. abérmincoéptdi€¢CeOnpouy dhp Hbb@iddaorgNX proullternate
2011/ 045383PCT/ EP2010/ 065439 (d) optionally correlating the resence or
absenc® wuraiie O%W&b‘éﬁuﬁtﬁ‘?ﬁtdﬁ@‘i“f‘?sdw?pméﬁt%% 19 hnlonded baine sovghlaBs@ivclincof

anyl oi q/ ﬁ‘lyl’l tgagc'h an!nno ac@ s?r%rrlr&) ltﬁe ?irs aflgei%cdc(wgcnbn%?%qgﬁlan% %—lobon%raeo%b saarﬁ(a I!l %zmd

opti onal hoconpieX “t'o a nor mal

cont I’Oilccvﬁtbtéefal \Gﬂihuii!;’&khft:rraﬁge@eﬁltpzﬁtﬁuﬂd}&hl@rd@ﬁﬁﬁts bt theOH-Hodd AoA®it (g of
collecting data for nonitori &%m ni mal residual disease in a patient

f ol | owknegpx frréiatﬂmréhbow adsepiar €mt® o) vithg euecanine agidriipodia isdm wieloei-t t he
et hOdAC PPl between the H-bond acceptor (C=0 group) of one amino acid residue and the

H-bond donor (NH group) of the following amino acid residue participating in the inter-strand
bonding is from 2.6 to 2.9 A. In other words, the distances between neighboring H-bond donors

and H-bond acceptors within one amino acid strand alternate between the following ranges:

H-bond donor (amino acid 1) — H-bond acceptor (amino acid 1) =3.5t0 4.0 A;

H-bond acceptor (amino acid 1) — H-bond donor 2 (amino acid 2) =2.6 t0 2.9 A.

Ligands that are designed to bind [-sheets ideally have an order of H-bond donors and H-bond
acceptors that is complementary to the order of H-bond donors and H-bond acceptors in the

amino acid strands of the [3-sheet.

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

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

0 O
HsC ) CH
™

N-NH

13



(a) bringing a sanple or a specific body part or body area suspected to
contain an anyloid protein into contact wwth a conpound according to the
present iwoenti/asis3whi ch conpound specifically binds toPChEPacmploas4ds
protein; (b) allow ng the conpound to bind to the anyloid protein to forma
conpound/ protein conplex; (c) detecting the formation of the

conpound/ protein conplex; (d) optionally correlating the presence or
absence of the conpound/ protein conp ¥ th the presence or absence of
anyloid protein in the sanple or specific body part or body area; and (e)
optionally conparing the anmount of the conpound/ protein conplex to a nornmnal
control value. A nethod of collecting data for predicthg responsi veness of
a patient being treated with an anti body or a vaccine ctonposition is also
descri bed which conpriggigﬁ(a) bringing a sanple or_a~gpecific body part or

body area suspectedﬂﬂé iD/ n anyl oi d protgin ihto Montact with a
conpound according to the éféggﬁk_j ention, LC ﬂpound specifically

binds to the anyl oid proteipgn( al'{ ow e cdnmpoupd to bind to the
anyloid protein to forma conpd&nd/py n ?@npl ; (c) detecting the
formati on of the conpound/protein conpl exN-(U) optionally correl ating the

presence or absence of the conpound/ protein conplex with the presence or
absence of anyloid protein in the sanple_or specific body part or body
area; and WD 2011/ 045383PCT/ EP2010/1088439 (e) optionally conparing the
anount of the conpound/protein conplex to a normal control value. A further
aspect of the present invention is a test kit for detection and di agnosis

of an 8ok Qf dasmert@dtedediiBRRHEWON (T OIEIDD iaANs G TS Iaf GniAbEATRAEADN the
according to the present invention. Preferably the test kit conprises a

cont ai femahoh dif naggoretesrofmdPeinc onp durdhy siaglc assaysn A dcordinge tpriempeadkiiatvant i on
and instructi L I he ¢ ound for th uy pose of bindi to an
2yl of SBPETEERDRL iy T26 AEL NI APOrRin orprebinara Wt fhi5teahe

for mat bﬁ%geé%ftioﬁ e AGRLTRMRL: A1 R QI&QWP%jc?EH%hﬁiEQ roPiSENGG A Qbzange of

the co und/ protein conplex correlates w resence or absence of the
anyl oi thvpstameidnn these studies.

WO 2008/061795 describes certain heterocyclic compounds which are suitable for treating

discases associated with amyloid or amyloid-like proteins.

Physicochemical properties play a key role in the penetration of the blood-brain barrier by
neurotherapeutics. Factors relevant to the success 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-octanol (LogP), i.e. basically the
lipophilicity of the compound. Some of the compounds described in WO 03/095429 and
Rzepecki et al., Synthesis (2003) 12, 1815-1826 have an untavorable 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

for administration to a patient due to their deleterious side-effects. For example, “Trimer” is

mutagenic, carcinogenic and metabolically unstable.
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Definitions Wthin the neaning of the present application the foll ow ng
defintions apply: "Alkyl" refers to a saturated organi c noiety consisting
of car borwendiiaisegen at onms. Exanpl es of suitabl e al kylpcgmeoq@s/obmise 1 to 6
carbon atons, preferably 1 to 4 carbon atonms, and include nethyl, ethyl,
propyl and butyl. "Al kylene" refers to a dival ent al kyl group. The above
comments on "al kyl" apply anal ogously to this enbodi nent. "Cycl oal kyl"
refers to a cyclic organic noiety consisting of carbon and hydrogen atons.
Exanpl s _of surh@ble alhﬁ groups have 5 to 10 carbon atons, preferably 5
or 6 C Pﬂgﬁ“ﬁté ¢ InYEaHo, .| ude cycl opentyl and cycl oh. exyl .
"Fbterocycloalkyl refers to a cycl oal kyl group as defined above in which
one of the carbon atons has been replaced by a heteroatomwhich is, e.g.,
sel ect Bdvdsr anpectoighe Sresemt ihe¢rgiondo Qm\(iée gommed@ thzrict/aor’mg)\n}doyﬂdaiinrthﬁg

noi ety of possi hl.e heter.oc rou | ud .di ne,

ot r anErBE Oy oiisGrar eangiSay Socifigs 568 Breeidsh PR Ba BietuBY 8 diPr any -

refer sdﬁqorombgrgﬁqraﬁmmr @toreurapaﬁea%g @gclpats AAlDAR. @ﬁ@ccmrﬁru%m@rcm@dm@ ch

i ncl udes” at | east "one dodbl e bond anpl es of suitable al kenyl groups have

2 to 6tocpasbahe btwdﬂaralprkehwaﬁwh@nmoe 4hayastivohl b¢ pharmaaadicalic lambetqbteoplenyl
refers to an.organi c noi.ety consi sti on and

and but en
nyr ogBATO Lt v s I SRS TR fBite PP G IRFEE TBOTRS B ifyesbatals

sui t ab}, g AIKiThl cofpBHRE sBAYIR hBvd Rea@n%@lrvt}f?éh @EQF@OIUH%‘SI errhﬁpllﬁﬁln?tmhﬁm‘][h&?r bon
atons, and i nclude proprnyl and butinyl. "Aryl refers to an aromatic

organrbwhmmaﬂymceﬂsrstrng of car bon and hydrogen atons which preferably has
5 to 10 carbon atons, nore preferably 5 or 6 carbon atons. An exanple is a
phenyl ring. "Heteroaryl"™ refers to an aryl group as defined above in which

one of o déﬂf[h@rac( QR o?Hf%rTﬁvJﬁ%%n *?@i%}r&ﬁ@é A v@d’ uéht&%htecgﬂrgk}@ ?BIVé’ﬂbJ%Bts laffectéd 9- »

sel ecte rom or S. or roat om -‘cont al ni ng

noi et yby Exalrapldmaseﬁ Passtdl eithepahdagiydl ajrmoupshtrce/(chard:es py rthcﬂltmmee etfahe

" Al koxy" refers toth roup -0-al kyl. "Am noal kyl ene” refers to the group

- al kyl wiseal \pyslepy gparticularly assoc1ated with amyloid-beta-related pathological abnormalities
changes in the tissues of the visual system, such as, for example, neuronal degradation. Said
pathological abnormalities may occur, for example, in different tissues of the eye, such as the
visual cortex leading to cortical visual deficits; the anterior chamber and the optic nerve leading
to glaucoma,; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to
ocular amyloidoses; the rctina leading to primary retinal degeneration and macular

degeneration, for example age-related macular degeneration; the optic nerve leading to optic

nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice dystrophy.

The present inventors have surprisingly found that these objects can be achieved by the
compounds of the general formula (I) as described hereinafter. Accordingly, the present

invention relates to a compound of general formula (I).

In a further aspect, the present invention relates to a pharmaceutical composition comprising a

compound of general formula (I).

Yet another aspect of the present invention relates to the use of a compound of general formula
(I) for the preparation of a medicament for the treatment of diseases or conditions associated

with amyloid or amyloid-like proteins, including amyloidosis.

-~
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If a group is defined as being "optionally substituted” it can have one or
nore substituents selected fromHal. C1_6 alkyl or C1_6 al koxy. "Hal"
refers towb,200/04588, and |. Preferred Hal are F and O, poomP2qoebasabl y F.
Conpounds of the present invention having one or nore optically active
carbons can exist as racemates and racem c m xtures, diastereoneric

m xtures and individual diastereoners, enantioneric mxtures and single
enanti oners, tautoners, atropisoners and rotaners AII isoneric fornms are
i nclud [ RLEsent ention
cont ai 1 gnstOEe AFERES P EXEEREE R e 6kt ted PB ARS8 RF oo

i ncl udgeyliofd- nm %rdtﬁ\fi@nédlﬁp’hs@fgea@himﬁ&iﬂg {oon T@ijeﬁplrﬁ/ﬁ@ddpbﬁ sudhyﬁéaﬁin@ﬁt and
sol vates. WD 2011/ 045383PCT/ EP2010/ 065439 The preferred definitions given
i n theeff@sivi amopaeagestosnd abgingral fraluia @F t he enbodi ments descri bed bel ow
unl ess stated otherw se. Detailed description of the invention In a first
enbodi ment the present invention relates to a compound of the general
fornul g ﬁlp)ef@néd efabblikNAtL, M HisbhsBlor leoddition IR dRMIal diseer drn@ndfionBrang C
are independently unsubstituted or substituted by one or nore substituents
whi ch aﬂeﬁefilbhﬂé}?e%@@m Isyelagbwet @@nfmwmpmferaglrydh@dl@msil%ieilemg:dcffom the group

Cl 6-alk NR13) - N 4. C 6-alk

ool KYIBRETE( 6] - RROBC (ol ameae e FRBICTE 6Pt g o Moy cHl24eamiRLS,
Cl_6- ajikyl spaemf O raQfkna3 QQIIU@OIQJI kyds618eiREGh GlirNRI&NarNRIdRIDs, Slaucoma
_6-al kyl ene-NR. 16-C(0) - NRI'4R15, G .. 6-al kylene- NR16- C(0) - OR14, ©

6- al kyhwsnaaliRl il C(e@yataimnscjtra&-anWI PRsuNRIgRLEMa @gs@xmwthneﬂmmm@mz NR

4R 15, al R 6- SO2R 14, NR1, 3)- NFI R 14, 0

ARG o e R AT i RS R SRR DB ) CRIRE AR OTIaY G mgpressre
(0) - 05?15@011@;( OQCUBlg'm lgtﬁ)séli% gl%onﬁalwb aﬁ@@%h@ﬁm'\ﬁhﬁa‘aonm%n% angle-
NR16- ([ 0) NR16- ORIA. NRI6- C(0)S

NRI 6- SCiBSLl]l\i Eﬂamm cmﬁecsmma@usm)-g@[hcamal kngemml CndIntiNRIl RIS ‘naO;jlﬁ(eﬁl)le
NeR15, O0O- 13 qu) aI kg e NRI 4R15 ?& - OR13,
S(0) R %lau i Nﬁﬁ.’gﬁig augﬂn% pﬁl@ie El%f?l %fatl ﬁzmeal endothelium, nlau 0 na

C5_10- cycliarl kilir dorferdbkylane anc‘F_’uhBR/ b%gg Mﬁ{aegs&%&f QA alBRlekYdfthe

hal oal kyl having 1 to 6 carbon atoms; nber ed
het er okeyel gabikyha @%(ﬁMMdKWlélnd]SOﬂZrSGOahk@ n‘yﬂmd G:h'.ﬁro‘iﬁl— and/ lvitr&ust glaucoma

10- nenber ed het er oar C 6-al kylene,. 5- to 10- ered
het ero%ﬁsg}fflafeﬂ wﬂawﬁvf{aén@ta@leet apio\se\}%ﬂe@% P’é‘??ém&ﬁdmé}‘@%‘nb‘ge "391&9”@

Where' B ﬁta%l E:Yzlu@ ygE%Hflhﬁlser}g'ltl&n@ At %cﬁé %g& e Rl oAb K ¥laucoma

cycloa | al kyl ene et er'ocycl oal
heteromyo@amﬂkyhhlkmbemmnnakﬁeanyiahﬂynmbn akmbmnmemﬁm@af&lwnhryhahkylene,
het er oar.yl al kyl ene, IkoxyalkyLene and am noal kyl ene . )
episcleritis, and scleritis, ciliary” block (malignant) glaucoma. glaucoma in aphakia and
pseudophakia, epithelial, fibrous. and endothelial proliferation, glaucoma associated with

corneal surgery. and glaucoma associated with vitreoretinal surgery.

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

associated with pathological abnormalities/changes in the tissues of the visual system.

Also disclosed herein is a method of treating or alleviating the effects of ocular diseases
associated with pathological abnormalities/changes in the tissues of the visual system
comprising administering to a subject in need of such treatment an effective amount of a

compound of general formula (I).
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WO 2011/ 045383PCT/ EP2010/ 065439 may be optionally substituted. In a
preferred enbodi nent the pyridine rings A, B and C are independently
unsubst i twbedilosmabst i t ut ed by one or two substituent sPCIrrEP2010065489 1 ed
enbodi ment the substituents are independently selected fromthe group
consisting of: Cl-6- alkyl, haloalkyl having | to 6 carbon atons, Hal or
OR13, nore they are independently selected fromthe group consisting of:
G _6- aThypedar dspaspbsisopipietl ewidlh pthplegiosy pbirmelivigsidpenges iB thadisg@earad the
unsubstituted. LI and L2 are independently. selected . from nojeties,having
the"Formilla aibe 25) PRRBy b AEPERRER Ve SEET R Rty
for mul gorbbhalitkRicha@Rs Uh ede tahest BE (1OIREMNEG sRAY | aeh tRe fageaghdlle. f @t (1)
i ncludes a 2, 6-di am nopyridine noiety. In the fornula (a) R3 is selected

f rom t degrafasop ot pithelogigalofbno(maitirs B)ayREdurCior NRamBle. inNRifaRaG ssues of the

0) - C(=NR13) - NR14R15 0)- NR14R15, .C(.0).- OR13, .R13, S(0)tNRI 4R15 d
§§ og R%y.e’ F%C%‘;asgﬁéf‘%%“?’é&%%%%% Ht c%%lsv)lwf?%efﬁwsaﬁ ' 159‘“{% gﬁ%}ﬂ?eéodnd%ﬂe

enbodi gRnt ndf3 1adme! 8 dadomaoMet1Bes &a@igg 16 QixaFaet HNGtPbetAYRNRUE Beitlion;
C 6-alkyl. In an even nore preferred enbodi nent R3 is hydrogen. R4, R5, R,

and R7thanatréqvd dpehmie it doulaelnedoiddsdsr te ehien pading te pnigiasy retigabfiedepeatgen,

chl- g: aﬁ{g{jﬁgﬁ@%é%gé\'ﬁl f [r\lchE(l)rGéxaérllC g[aghgglqﬁeﬁﬁzﬁ%ﬁr&%ge%bﬁon; the optic nerve

14- al kyeh@neSloplic NEVE- MRARBic Ge ﬁ%iltﬁ:,l kyd ﬁ%ﬁc & MrsNBh A BEoritel: leading to

al kyl ene- C{0) - OR13, C _6-al kyl enc- 6C(= 3) NR14R15,

Cl_6- alakyceelysrdiRY6- C(0) - NR14R15, C1_6-al kyl ene- NR16- C(0) OR14, C

1 6-al kylene- NR16- C(0) R14, Cl1_6-al kyl eneNR14R15,

C _6-al kylene- NR16- SO2- NR14R15, G _6-alkylene- NR16- SO02- R14, C(=NR13) NHR14,
C(0) - N O pli@ad\RmiBaflesd-thd kthRP&idERl 4R1endifh0)is NEEGrd NRhdRhe grou

C(0) - NR14R1515), WO 2011/ 045383PCT/ EP2010/ 065439 C(0)-OH, C(0)-0R16, CI-%I 3,
CN, CCG:dREUR »f COcRb3, nkiabnal. dd@@rdatibil, 6o(tERIBUNRILIRISG, ciRhe: Oid)e NRh4R15,
L L0 08, 08 OG0 a1, NS T NS AR B SR

S(0) t G, 65, - - OV t.- _alk - CL:0).- .
200 05 AR T0T M A Ph) Ry Sy ity YRR sl 5. 1
a pr ef msurieid, exiiadcerdytiroRdy. R5, R6, and R7 are independently selected from

the group consisting of hydrogen and Cl_6-alkyl. In an even nore preferred
enbodi nent R4, R5, R6, and R7 are hydrogen. pis 1 or 2. In a preferred

e (Pt ik eyl R e ooy stetiomfionen
C( 0) - NRidfristng £COmpORiBaccRiiBag ©( M tiNREARLSent@AhnS(P)idRAB. atlleasaops éfrever ed

enbodi nent R12 is R13. In a npre preferred enbodinent R12 is selected from
the grBQPLBHE3sHYHGOBPOWF] roreh a ditgreacegigl v yaceenteply sagiee aNdSF & $lepbr r ed

enbodi 12 y . 1. ' i I ed
From 18 ¢ Ul SO RERs; Soemaieo 8] End R S ERRE i &4

6- al kyinethe n{datidl bf @N:ases dndbdiadidytsendelCi@)caliRll -« alsdRiatal With angidRbARLS,
G _6-al kyl ene- C(0) - NRL6- NRI 4R15, Cl14-al kyl ene- C(0) - NR14R15, Cl_6-

al kyl etieYloibhkome®insc 6- al kyl ene- NR 16C(=NRL3) NR 4R15. C i _6-al kyl ene- NR1
6-C(0)- NR14Rl1 5. C _o-al kylene-N R 16-C(0) OR14,

Cl _6-al kyl ene- NR16- C(0) R14, C 14-al kyl eneNRI 4R15,

Cl . ... br edK¥hBoEmMNRL fre JU2hHNRbidRBL Rl {acvaaddiyfeing - NRide 908~ Bledted from the
C(=NR13) NHR14, C(0)-NH CN, C(0)-NR16-Cl_6-al kyl ene- NRL4RI5, _

C( 0) - NRPep NRIFRIE, oCbete-Nrdker 3:artong) agiydrase ophidias, alphed 1 befsradgmenga 4R15,

A N T T O L TR
0- C1- 6syatteyibeasral @) reNRL& Biifinc&s, Gy toNRIA i dats yR¥ptR)re Bbtor aebiidts, N-methyl-
S(0) 1 O b Al k| are. L0} - NEL4RIS. (O}t Ch 6ol byl me- G 8) CoRas, e

S(0) t - Dfaypark aRIBNASIGLPOf EPLQRIYS. SNIoLRIGusc80R-INRIARIBNL aingmPBORDRE3. | n
a preferred enmbodi ment ' R8 RL. and R' are independently selected from
o or BB UBHE POUM g 1N dr Bt A AR STRGArr R SULHORo FETHIET 8F r oq
enbodi RN rdRBir s afBire?BFinRAnd Hh Qa0 98 hino-1 -propanesulfonic acid (3APS), 1,3-

propanedisulfonate (1,3PDS), o-secretase activators, [- and y-secretase inhibitors,
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WO 2011/ 045383PCT/ EP2010/ 065439 q is 0, 1 or 2. In a preferred enbodi nent
g is 1 because these conpounds have i nproved solubility conpared to the
conmpoundsworoni4e3s3q is 2. t is | or 2. RL and R2 are i rdemproaenti4go
selected fromthe group consisting of hydrogen. G _6-al kyl. C5 10-
cycl oal kyl, C5_10-cycl oal kyl -C1_6-al kyl, 5- to 10-nenbered

het erocycl oal kyl , hal oal kyl having 1 to 6 carbon atons,
C5_10-mnr@tra§1@1yxdile@saﬁ+¢y¢e—tcmef6weﬂ ktwactm fcn-amytdid Beta clratiog /rdsplyging dhellular

het er oaryl , | - al k 0- ed. het er kyl
o anm i TS RREPE S thncind Pl TR O B g Sh s B ey
al kyl , b&é{(BL@a'aKMhnﬂ&Mﬁh@%l' knol@uley! or &lﬁﬂﬁé@&%@e’ Rattiioks (dﬂﬁil@aé&was tacrine,
heterocycloa kyl al kyl, alkenyl, al kynyl, aryl, heteroaryl, arylalkyl,

het er oavayshgﬂnﬁm danapeaiti aolairkgalantaphine.Vd saagoniptsi othat ﬂlymbenczkurbsg ranyutam@llowbr R1
gken tq&ether with the nitrogen to which they are attached can
forn1a“§ ‘IBg TUg AT H@bPH@eWﬁ?%H”W%V&SbWPﬁﬁﬁfly contain one or nore
addi ti onal heteroatons selected fromO. S. or NR3 and wherein the 3- to
8-nmenbered ring may be optionally substituted. In a preferred enbodi nent Rl
and R2Inametlien gependesbbodimehiabe édﬂfer bmktgi@ Iy raotir@ ammusdiimgﬂ@ftedwﬁwhndgeen
C1_6-alkﬁl, 0 10-§§cloa kyl C? é nore preferred
enbodi HEHP RESTHRE tawtscn&s@@ﬁaeﬁf g Jtdy s thioatemiod st TEEHEIS | ng
_Of hydg.pg6A \ Qélk@zdﬁl L{%‘Jh 6912['5! B@&Wé xRS REBLET atmv)ﬁﬁlﬁg %@Quﬁ? Fachol.
|ndependentTy elect e ?%o the group consi st ng rogen an
C _6- apikochrpitey epinoplrrencpnd hemadnkiyie.R1 i s hydr ogen and R2 is nmethyl. R16 is
|ndependently selected fromthe group consisting of C(=NOR )-R14, C(=NR13)-
NeR15, C(0)-C(=NR13)-NRI 4R15, C(0)-NR14R15, C(0)-0R13, R13, S(0)tNR14R15,
and ( iﬁ%& [Fan=ToNn I d
enbodi %)eén? Jérhrgfegéffgg{bé%eﬁﬁﬂgﬁe gr obl'jcg)ig%lo s}| stfvreig&g O%(g?soglg%%g%{
G _6- a;bde;“elrably A naohoeloaal abibedy iedleding dnyefunotiormEn teqiRi e nsantpddyogefunctiRbal | S
|ndependeqi selec%gd fromthe group consjsting of_ hydroge G _6-alkyl,
C5- 10- P& ctheigpk Hrcferably the aptipady- kyre refetagivihe m@ocmalmﬁ%é%e«ra@dm lude

L N e
het er oahytbid G5-P&e@blltiel afithabiiymord prdferadiQ- tve raesRthraB et ealyy Iviidh Gadl Kyl

or am noal kyl wherein the alkyl group has 1 to 6 carbon atons, wherein
al kyl , méB}déF’ @ay |fny1cnona}\b czmwwas@mrMmﬁbmsbcr@% lioa Rytikoidyyhich

heteroc 1, -het erocycl oa k aryl,
net or o8 fi, e B r SRR P AR Lo NG e Bl B8 einal 1y
be subgdptided, %’r edafhpﬂ’e Rief Bansthi® Fﬁ@ﬁﬁ@in@ﬁ@%eﬁi’e@s kgchl ddepandenthy psgldest ed
fromt e group consi sting of hydrogen, 6-al kyl, and C5_40-aryl. In a
more pi%fledt.det lewbdcinend oRt polsmierid epeblddmmyloklept de eomprismhy dhuoasn of

Cl_6-alk d f f hyd al kyl .
RI7 anti R e e B oy R BB B hergh i e Mgy
hydr og@ihub1&anfid@l Iﬁﬂé'ptld@%ﬂ.ﬂl%ﬁ&ﬁ%%' Bl%lhﬁl‘{\l’ of @ AP %yﬁ*loﬁéilnléﬁfé bk - @hiovs thd- to

10- menber ed hét erocycl oal kyl al oal kyl havi ng carbon atons, 5- to
10- rrenw‘@atlh@mértb@y&ﬁl mamklyblsmﬂt%hlgh kydlecubz Bl ahkymibrilsGs fi mﬁleatqyzmd B to
10- menber ed het er oar C5_10- ar | kyl - t 10: menber :

ot or ORI TEAPOR & ISR L TR M bi1ss B BRI BraGis RLSSOF 0 6
car bonfRLRAR. foied 8} Qh@lakg/rt:watﬁ)}ﬂ(‘dioﬁﬁl)\lﬁflld’111815/&1‘1&?&' ﬁéﬂu@ké% u&%@rﬁlﬁaﬁgiml kyl,
hal oal kyl, heterocycl oal Kylal kyl, alkenyl, alkynyl', aryl, hetéroaryl,

aryl al Jlnyhombmct pealey badhkas, fardkaampionddl kghomenid pdpticen 16t i eifall 41 . bel 42,

substi t ut ed. ]Pg preferred enboglment 4ag R15 areln pende {

sel ect B FPUHHPhePordlpunHi Bntdg db © Soflisiuressling Ry Oméeﬁdp 4L aryl .
|0 8 M6RsRE BlEEIR PROGh BRI the Ao W aAE ol cﬂgﬁ&ﬁ%ﬁ%&%ﬁﬂuﬂ&‘i&ﬂ from
hydrogen, G _o-al kyl, and phenyl, even preferably from hydrogen, and
C _6- apdkiyiherdofi driehwasezedfanNRIdRY5a R[Muamﬂi pRiﬂlmkt&"nht alogrer teo@edlhl&emt whd¢ h t he
nitrogen. tq which they are attached 3% ? - to &-mepbered r.i ng which
may opHIHBREY 150 d¥nt AAA5HEaL ATRRRAY 3¢ fe@i ﬂ%‘l th egrati o%”%‘é?%&t‘\éag fq“bm 0,
S. or NR3,an4 i ptionally
substltuted u@@ﬁf?gQgB gjé%g%?yﬁﬁgﬁg?ﬁ?§ﬂ§? ereéﬁﬁpﬁg can be, e.g.,
pyrrolidine, pyrrole, piperidine or pyridine. Preferred conpounds of the

present invention are 8



WO 2011/ 045383PCT/ EP2010/ 065439 N  The conpounds of the present

i nvention which have the general formula (T) sinultaneously have good

phar macewocal/msisdvi ty and good solubility. This is duecrmpreeie/opssesence of
3 pyridine rings and the 2.6-di am nopyridi ne substructure. The conpounds of
the present invention can be prepared according to conventional nethods,
whi ch are, simlar to those disclosed in WO 2008/061795. The
conmpoudds bf 18% {rpesisdton Isesmbriohl . 28RS prd Byennthes 02.e0pyresprstiyelras RSM

met hods shg ?97Schenes 1 to 8 These nethods are given as illustrative
exanples and-are”not limting. General synthetic schene for the preparation

of am pe bEPp lIdHBACDIdREéGcE GAt[BERMBEr DWW 0D rand becEMbet IR D005 t Rspectively @§ 2.
Scheme 1 Commrercially avail abl e 2-brono-6-net hyl - pyri di ne was treated W th

li t hi undi i D8Pt 6% adPie in a suitable solvent at -78 C. to generate the

SOty BY; e ARRE S ke S SRR LR RAC R S SARICN S AR

correspondpRy Aydnoxyl derivative with a one carbon atom el ongated side

chain after purification. Protection of the hydroxyl moiety with
trii sopr opll SiEBydepekitaskandldedembar 834i208hheDSM d&h127amdindsi ng a sui t abl e base

br oro- Subst] 7HSneToH CEe (ot e -0 EeBVGREh 256 appr oprfate am ne

enpl oyi ng . Buchwal d am nation conditions (Pd-catalyst, |igand. base and
solvent) afforded the coupling product after purification. Boc-protection
of thehanﬁm@emvhbmynmaﬁﬂachhbmbdﬁbwehéwnwmgedheUbﬂhwmhmgnmaﬂeﬂﬁahmmnn®

ar oup. BESHPBOEE gt aur SR BT ZaHORLI NouSPT ESe e Skt RyGr oy
deri vapeyai@foefo7esed. fication. After activation of the hydroxyl noiety with

nmet hyl sul fonyl chloride in a suitable solvent and using a suitable base, the
internedi ate nethylsul fonyl derivative was converted to the corresponding

azi de derivatjive b eatl w.t h sodiumazide in a.s e sol vent
Pur i f.g & GROLFYT Pt E WD é‘%‘iﬂ?‘gd 3y ibgé 1&@92}1\%@.2\9@1’0%@%2%%% 5% ve
was treal.et I‘é’thOIH ah& 'a@i'@?ﬂyélﬁmﬁ%ﬁerc@%’b?b{é &e@h@%&%@ﬁ%o negaty eth o

conditions to yield the correspondi ng am n Purification affor
desi r edl ofhitereatiomial dpplgecabbod). PC T/U§’>007/073 504,

In a further embodiment the further biologically active compound can be an AB antigenic
peptide fragment consisting of a single or repetitive stretch of a plurality of contiguous amino
acid residues from the N-terminal part of the AP peptide, particularly a stretch of between 13
and 15 contiguous amino acid residues. The AP antigenic peptide fragment can be an Af;.;s
peptide antigen such as a palmitoylated AB;.;s peptide antigen modified by covalently attached
palmitoyl residues, particularly between 2 and 4, more particularly 4 residues, at each end of

the peptide reconstituted in a liposome.

The further biologically active substance or compound may exert its biological effect by the
same or a similar mechanism as the compound according to the invention or by an unrelated

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

+

In all embodiments of the invention the compound of the invention and/or the further

biologically active compound are preferably employed in a therapeutically effective amount.
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WO 2011/ 045383PCT/ EP2010/ 065439 General synthetic schenme for the
alternative preparation of an am ne building bl ock containing two pyridyl
wi th a CWwbDinkiegs8shene 2 Protection of the hydroxyl PODIEPRY10065439
commercially avail abl e (6-bronmopyridin-2-yl)nmethanol with triisopropylsilyl
chloride in a suitable solvent and using a suitable base afforded the
protected al cohol after purification. Reaction of the bronop-substituent of
the prdtreethediobealishdne wita for élﬁﬁ pprasisraf ah amafaidrassompicdydisegseBu chnditign in a

am nat | ion caondi ttl OPSdﬁbO Ir.ca be ﬁ*’ lclum%)alngl base and solvent) afforded the
coupl i %aé] pd?SHuBT‘ At pur| % cl) c? protection of the am ne noiety was

achi eved byrilgad hREmpReorsd q;cumgoda&t@fﬂ & boly talfea0disp&iidd foWoyitairl b @fn@'ﬂﬁ@-t e
and subsequent purification. The sily §)rot ecting group was renoved by

tetra-n- bupmtelmmﬁ@mmmtwﬁmmm@owda igg théepyesedkyvardphyvat i ve after

purifi r_activati t he r ox noi ety with

nmet hylg) %E(W 8%%11&(308390%3& ?lfatﬂ)lsélmégq\{gglrﬂte/‘gnd using a suitable base, the
i nter nRgi ai@edIR N SthIRRY boGel ioMaé pigeiMasmdconverted to the corresponding
nitrile derivative by heating with sodi um cyanide in a suitable solvent.

Puri fi At i epticabfly cdeeatihg thtegicsande o tabsdnge @é rcomgpink binfimgawite the emytdié
nitrile deri atl v& \f\/lth ni Ckel%hs ]% Qg] ori dg and. sodi um bo ohydr| ﬁ? 'H
Suitabl e SBRUERHTG F RSBy O Tpthsese U amanO R 8 E e i R SRl agesifiF hady
bui | di ng bhgeks ared0 2011/ 045383PCT/ EP2010/ 065439 General synthetic schene

for the preparation of an am ne building block containing two pyridyl
noieties with C3-1inkers Schene 3

Another embodiment of the present invention is a method of determining the extent of

amyloidogenic plaque burden in a tissue and/or a body fluid comprising:

(a) providing a sample representative of the tissue and/or body fluid under investigation;

(b) testing the sample for the presence of amyloid protein with a compound according to the
present invention;

(¢) determining the amount of compound bound to the amyloid protein; and

(d) calculating the plaque burden in the tissue and/or body {luid.

In a preferred embodiment, the determination in step (c) is conducted such that presence or
absence of the compound binding with the amyloid protein correlates with presence or absence

of amyloid protein.

A further aspect relates to a method ot collecting data for determining a predisposition to an

amyloid-associated discase or condition in a patient comprising detecting the specific binding

of a compound according to the present invention to an amyloid protein in a sample or in sifu
which comprises the steps of:

(a) bringing the sample or a specific body part or body area suspected to contain the amyloid
protein into contact with a compound according to the present invention, which
compound specifically binds to the amyloid protein;

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

(¢) detecting the formation of the compound/protein complex;
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1. 9-BBN, THF CH 2. Pd[P(Ph)3l4 DVA, NaOH, H20 TPP, DEAD solvent O
N2H4 x H20 sol vent
WO 2011/045383 PCT/EP2010/065439

(d) optionally correlating the presence or absence of the compound/protein complex with the
presence or absence of amyloid protein in the sample or specific body part or area; and
(e) optionally comparing the amount of the compound/protein complex to a normal control

value.

Yet another aspect of the present invention is a method of collecting data for monitoring
minimal residual discase in a patient following treatment with an antibody or a vaccine
composition. wherein the method comprises:

(a) bringing a sample or a specific body part or body arca suspected to contain an amyloid
protein into contact with a compound according to the present invention, which
compound specifically binds to the amyloid protein;

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

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

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

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

value.

A method of collecting data for predicting responsiveness of a patient being treated with an

antibody or a vaccine composition is also described which comprises:

(a) bringing a sample or a specific body part or body area suspected to contain an amyloid
protein into contact with a compound according to the present invention, which
compound specifically binds to the amyloid protein;

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

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

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

and



Commercial ly avail abl e 3-(pyridin-2-yl)propan-1-ol was converted to the
correspondi ng am ne derivative via Mtsunobu reaction enpl oyi ng phthalimde
fol | oned W9 20r1eas388Nt of the purified internedi ate w t hpPaoydraziones4dydr at e
in a suitable solvent. Purification afforded the desired amine with a
C3-linker. Commercially available 2,6-di bronmopyridine was all owed to react
with the addition product of allyalcohol and 9-BBN in a suitable sol vent
enpl oyieng eptswallnboepPihcde ampsnt phthgreogpereppioktie cevbleario anionmal eorntig!
afford the qesi red al kyl ati on product after purification. Protection of the
hydr oxyl nbtety with triisopropyisilyl chloride in a suitable solvent and
using a suitable base afforded the protected al cohol after purification.
Reaction of the bronp-substituent of the protected al cohol with an

appr opAifattheraaspent o€ sl pogienginBess linab d testrkiidol datectiondind dimgsosiPoi-anadraylyislt |

| i gand, base . and solvent) .afforded the couplin rroduct after purification.
Boc- pr BERSREOHIBA HeCaiTia! FOMBEY A RINR] didy PEel: bR TRR” B &P Fhg

mat eri plefhiih o8l rebietit chpiides Al GRAIDRPALRIANGhSHDASIUSRpoRI dde6lA R thd he
silyl-protecting group was renoved by tetra-n-butyl ammonium fluoride to

af f or dptehant hydmory ade rinspaiciions fof tusimg WO caipd o 53 3BPET R 01 Mighzz BDan

purification. The hydroxy derivative.was converted to the correspondjng

D e GRHOPRPTSIEy P o, & RO LRSS ORI S Th G ISHEE AT HOEOPB dhEd by
t r eat Mefhp RindiheteRUEIntpIEd stk ﬁ%ﬂﬁ%@k@_dﬁa%&&é’%eiﬁé BSm PRI Ste|Nedin Pk t bl e
solvent. Purification afforded the desired am ne building block wth

C3- | i nkerdateGariktlal presenthet dbserge o€ the dnoroitlipeotpimepar at i on of an am ne

bui | di ng bl ock contai ning one pyridyl noiety Schene 4 1. LDA, solvent N
,NE1 2. DW, acid cnal cohol 3. NaBH4 9

Definitions
Within the meaning of the present application the following defintions apply:

"Alkyl" refers to a saturated organic moiety consisting of carbon and hydrogen atoms.
Examples of suitable alkyl groups have 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms,

- and include methyl. ethyl, propyl and butyl.

"Alkylene" refers to a divalent alkyl group. The above comments on "alkyl" apply analogously

to this embodiment.

"Cycloalkyl" refers to a cyclic organic moiety consisting of carbon and hydrogen atoms.
Examples of suitable alkyl groups have 5 to 10 carbon atoms, preferably 5 or 6 carbon atoms,

and include cyclopentyl and cyclohexyl.

"Heterocycloalkyl" refers to a cycloalkyl group as defined above in which one of the carbon
atoms has been replaced by a heteroatom which is, e.g., selected from N, O or S, or heteroatom
(e.g.. N, O and/or S)-containing moiety. Examplcs of possible heterocycloalkyl groups include

pyrrolidine, tetrahydrofuran, piperidine, etc.

oo
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HO- . 1 NN base Boc sol ventOBoc NaN3 solvent 1. TPP, solvent HN 2. H203 eoc
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"Alkenyl" refers to an organic moiety consisting of carbon and hydrogen atoms which includes
at least one double bond. Examples of suitable alkenyl groups have 2 to 6 carbon atoms,

preferably 2 to 4 carbon atoms, and include propenyl, and butenyl.

"Alkinyl" refers to an organic moiety consisting of carbon and hydrogen atoms which includes
at least one triple bond. Examples of suitable alkinyl groups have 2 to 6 carbon atoms,

preferably 2 to 4 carbon atoms, and include propinyl, and butinyl.

"Aryl" refers to an aromatic organic moiety consisting of carbon and hydrogen atoms which
preferably has 5 to 10 carbon atoms, more preferably 5 or 6 carbon atoms. An example is a

phenyl ring.

"Heteroaryl" refers to an aryl group as defined above in which one of the carbon atoms has
been replaced by a heteroatom which is. e.g.. selected from N, O or S, or heteroatom (e.g., N, O

and/or S)-containing moiety. Examples of possible heteroaryl groups include pyridine, etc.
"Alkoxy" refers to the group —O-alkyl.
"Aminoalkylene" refers to the group —alkylene—NR'*R"’,

If a group is defined as being "optionally substituted" it can have one or more substituents

selected from Hal. C|_¢4 alkyl or C,_4 alkoxy.
"Hal" refers to F, C1, Br, and 1. Preferred Hal are F and Cl, more preferably F.

Compounds of the present invention having one or more optically active carbons can exist as
racemates and racemic mixtures, diastereomeric mixtures and individual diastereomers,
enantiomeric mixtures and single enantiomers, tautomers, atropisomers, and rotamers. All
isomeric forms are included in the present invention. Compounds described in this invention
containing olefinic double bonds include E and 7 geometric isomers. Also included in this

invention are all salt forms, polymorphs, hydrates and solvates.
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Boc Commerci al |y avail abl e 2-am no-6-net hyl -pyridi ne was heated with
di-tert-butyl dicarbonate to afford the nono-Boc-protected derivative after
puri fi catwornoiiiiasssBoc- deri vati ve was treated with |ithi eotiEPs@pnessBamn ne in
a suitable solvent at -78 C to generate the correspondi ng anion. Reaction
of the anion at -78 C wth dinmethylformam de and treatnent of the reaction
m xture wth sodi um borohydri de yi el ded the correspondi ng hydroxyl

deri vatthyerafeirdd defoneorsagiven imtleni'la¢fonyet e cisdd epplidd ralladfh the quobradimess i on.
After chvqii n of the hydroxyl noiety with methylsulfonylchloride in a
sui t abf&cuBy @%?Wémhﬁﬁg?ﬁéogw‘%P?able base, the intermediate nmethyl sul fonyl
derivative was converted to the correspondi ng azi de derivative by heating
with sodiumazide in a suitable solvent. Purification afforded the desired
azi de derivative. The nono-Boc-am no substituent of the azide derivative
was treated w th, sodi hydride in a suitable solvent foll owed by reaction
With nﬁ?ﬁ?kpg%ﬂﬁgwﬁﬁ'a%%%%H*PHQ“N-nethyIated azi de derivative after
purification. The N-nethyl ated azide derivative was treated with

tri phenyl phosphi ne enpl oyi ng St audi nger reaction conditions to yield the
cor r espomflishgmbodiment tRa pidsentatventiomfdlaedied donegoded bf td candraldobuilbdi)ng

bl ock. WO 2011/ 045383PCT/ EP2010/ 065439 General synthetic schenme for the
preparation of a brono building block containing one pyridyl noiety Schene
5 Commerci al ly avail able 2-am ng- 6- brono-pyridine was treated with

di -tert-butyl dicarbonats, sui ¥ab baser“anty4- di met hyl ami no pyridine in
an appropriate sol vent |tcAa ford|tBe no-éd&d:rivative after purification

Treat nent of the nono- e Mt Se( ~$uq&ﬂde in a suitable
solvent followed by reaction with nethyl iodide a gorded t he desired brono
bui |l di ng bl ock after purification. R

(M

The pyridine rings A. B and C are independently unsubstituted or substituted by one or more
substituents which are independently selected from the group consisting of: C,_¢-alkylene—
C(=NR"™)-NHR', (| ¢-alkylene—C(O)-NH-CN., C, ¢-alkylene—C(O)-NR'*~C,_¢-alkylene—
NRMRY, C1_(,-a]l<ylene—~C(())-NR]4R15, C1_(,-a1ky1ene~C(())-OR]3, C1_<,-a1kylene—NR”’—
C(=NR")-NR"R'3, C,_¢-alkylene-NR'°~C(O)}-NR"*R", C|.(-alkylene-NR'*~-C(0)-OR"™. C|_
c-alkylene-NR'°~C(0)-R", C_-alkylene~-NR'R", C_s-alkylene-NR'"*~S0O,-NR"R", C;_-
alkylene-NR'*-S0.-R", C(=NRY)-NHR"™, C(O)-NH-CN, C(O}NR'"-C | s-alkylene—
NR"RY, C(O»NR'-NR"R", C(O)-NR"R", C(0)-OH. C(0)-OR", C(O}-R", CHals, CN,
Hal, NO,, NR"-C(=NR')-NR"R'®, NR'*~C(O)-NR"R", NR'"*-C(0)}-OR", NR'*-C(0)-
R", NRYRP. NR"-80,-NR"R", NR'*-S0,R", 0-C,_s-alkylene-C(O)-NR'*R"?, 0O-C(0)-
NR"RY, 0-C(O)-R"”, OR", $(0)~C _alkylene—C(O)-NR"R", $(0)~-C(0)-OR",
S(O)R", SO,-NRMR', C|_¢-alkyl, Cs_jo-cycloalkyl, Cs_jg-cycloalkyl-C_g-alkylene, 5- to 10-
membered heterocycloalkyl, haloalkyl having 1 to 6 carbon atoms, 6 to l0-membered
heterocycloalkyl-C_g-alkylene, C,¢-alkenyl, C,¢-alkynyl, Cs jg-aryl, 5- to 10-membered

heteroaryl, Cs_j¢-aryl-C;_¢-alkylene, 5- to 10-membered heteroaryl-C;_¢-alkylene, C,_¢-alkoxy-

wn

C}.¢-alkylene and aminoalkylene wherein the alkylene group has 1 to 6 carbon atoms, wherein
alkyl, cycloalkyl, cycloalkylalkylene, heterocycloalkylene, heterocycloalkylalkylene, alkenyl,

alkynyl, aryl, heteroaryl, arylalkylene, heteroarylalkylene, alkoxyalkylene and aminoalkylene
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General synthetic scheme for the preparation of a bronmo buil ding bl ock
containing two pyridyl noieties Schene 6 Commercially avail abl e

2, 6- di br ovopyriidsizse was heated with an appropri ate am neCarmP2@096548abl e
base in a suitable solvent to afford the nono-am nation product after
purification. Heating of the am nation product with di-tert-butyl

di carbonate afforded the desired brono building block after purification.
Gener amayp patdpavindlysaiemstefloin & ipectprepambodiorenodfthecmymplonenicisgswit B and=C ke 2 or
3 and 201 0453%3PCT/E 2010/ 065439 %cherre 7. Boc ngrl ?2C Nr'

Y 1l or 2

Boc ndependently unsubstituted or substituted by one or two substituenis. In a préferred
embodiment the substituents are independently selected from the group consisting of: Ci_¢-
alkyl, haloalkyl having 1 to 6 carbon atoms, Hal or OR", more they arc independently selected

from the group consisting of: C;_¢-alkyl or OH. Most preferably the pyridine rings A, B and C

are unsubstituted.

L' and L? are independently selected from moieties having the formula (a) or (b)

wherein at least one of L' or L* has the formula (b). This ensures that the compound having the

general formula (1) includes a 2.6-diaminopyridine moiety.

In the formula (a) R’ is selected from the group consisting of C(=NOR'¥)-R"" C(=NR")-
NR"“RP. C(O)-CE=ENRPY-NRMRYE, C(O)-NRMRY, C(0)-ORY, R", S(O)NR'"R", and
S(O)R". In a preferred embodiment R* is R'. In a more preferred embodiment R? is selected
from the group consisting of hydrogen and C|_¢-alkyl. In an even more preferred embodiment

R” is hydrogen.

R*, R%, R®, and R are independently selected from the group consisting of hydrogen, C_g-
alkylene~C(=NR13 )NHRI 4, C¢-alkylene—-C(O)-NH-CN, C4-alkylene—C(O)-N R! -
alkylene-NR'R", C,_s-alkylene—C(O)-NR'*-NR'"R", (| ¢-alkylene-C(O}-NR"R"”  C -
alkylene—C(0)-OR",  C,-alkylene-NR'°C(=NR'*)NR"R",  C,-alkylene—NR'®~C(O)-
NRMRP,  Cp_e-alkylene-NR'*-C(O)OR'", C¢-alkylene-NR'*-C(O)R',  C,¢-alkylene—
NRM™RY, C_-alkylene-NR'*~-SO,-NR"R"®, C_¢-alkylene-NR'*~S0,~R", C(=NR'*)NHR ',
C(0)-NH-CN, C(O)»-NR'*-C, g-alkylene-NR'“R", C(O)-NR'*-NR"™R", C(O)-NR"R",

b2
hn



Usi ng the appropriate am ne and brono building block fromabove in a

Pd- cat al yzed am nation reaction enpl oyi ng Buchwal d conditi ons

(13d- cat avpab1/d4szgand, base, solvent), the desired am naCr@mP2@oodi4ct was
obt ai ned after purification. C eavage of the Boc-protecting groups with
acid in a suitable solvent afforded the desired final conpound after

| yophilization. General synthetic sche for the preparation of co unds
ke wat T e DN A GO L AR g R TN el vt

| gandyhas ¢y o3 yepts. NyRis_Bo6) iRt irN_cRIE r1ACKER 1§91V E0k 16_g0, NR RS,
NR'*-80,-R", O-C_¢-alkylene-C(O)-NR'*R", 0-C(0O}-NRR", OC(O}-R", OR", S(O)—
C-¢-alkylene—C(0)-NR"R"®, S(0)—C_¢-alkylene—C(O)-OR", S(0)—C(O)}-NR"R", S(O)~
C(O»OR", S(O)LRH, SO--NR'*R", and SO,OR". In a preferred embodiment R*, R, R®, and
R’ are independently selected from the group consisting of hydrogen and C,_g-alkyl. In an even

more preferred embodiment R, R®, R®, and R are hydrogen.
pis 1 or 2. In a preferred embodiment p is 1.

In the formula (b) R'* is selected from the group consisting of C(=NOR)-R' C(=NR'¥)-
NRMRY, C(O)-C(=NRP)-NRMRY, C(O-NRMRY, C(0)-0R", R", S(O)NR"R", and
S(O)R". In a preferred embodiment R'? is R". In a more preferred embodiment R'? is selected
from the group consisting of hydrogen and C_¢-alkyl. In an even more preferred embodiment

2.
R'? is hydrogen.

R®, R”. R', and R"" are independently selected from the group consisting of hydrogen. C; -
alkylene—C(=NR')NHR', ) g-alkylene—C(O)-NH-CN, C_c-alkylene—C(O}-NR'*-C -
alkylene-NR''R", C_-alkylene—C(O)-NR'®-NR'"R". C_-alkylene—C(O}-NR™R", C; -
alkylene—~C(0)-OR"”,  C|_¢-alkylene-NR'®C(=NR'")NR"R'®.  C,_¢-alkylene—NR'*~C(O)~
NRYMR".  C_-alkylene-NR'"-C(O)OR™,  C,_¢-alkylene-NR'-C(O)R™,  C,_¢-alkylene—
NR'R", C;_g-alkylene-NR'*~SO,-NR''R", C|_¢-alkylene-NR'*~SO,-R"*, C(=NR'*)NHR™,
C(O)-NH-CN, C(O)-NR'"-C_s-alkylene=NR'R", C(O)}-NR'*-NR'R", C(O)-NR!R",
C(0)-0H, C(0)-OR'®, CHals, CN, CO-NR"R'®, CO-R", Hal, NO,, NR'*C(=NR'*)NR"R*,
NR"~C(O)-NR™R", NR™-C(0)-OR"™, NR'-C(0)-R", NR"R", NR!"-S0,-NR"R",
NR'°-80,R", 0-C|_¢-alkylene—C(O)-NR"R"®, 0-C(O)-NR"R"®, OC(0)-R", OR", S(0)—
C_g-alkylene—C(O)-NRMR ", $(0)~C)_s-alkylene—-C(O)}-OR". S(0)~C(O)}-NR"R", S(0)~
C(O)-OR'3, S('O)LR”, SOQ—NRMRIS, and SO-OR™. Ina preferred embodiment Rg, Rg, Rlo, and
R' are independently selected from the group consisting of hydrogen and Ci¢-alkyl. In an

- 8 9 plo
even more preferred embodiment R*, R”, R'’, and R" are hydrogen.



IABICI "A ..N.. NNLi NL2 NNRL R2 Using the appropriate am ne and
bronmo buil ding block from above in a Pd-catal yzed am nation reaction

enpl oyi ngvBroetwvmbadcondi ti ons (Pd-catal yst, |igand, baseCcTarbventy43ot he
desired am nation product was obtained after purification. C eavage of the
Boc-protecting groups with acid in a suitable solvent afforded the desired
final conpound after |yophilization. Wile it is possible for the conpounds
of thedps &séner 2- nlﬁe%@FQfoQ%elﬁéocélWhHslﬁ dr Bfapieotiese pampaings dpee ABPOVE

f or nul at em.int c sition in accordance with
standarr!i&tp(‘om %ﬁgé “3%#5%?“ 1d]8 i€ invention also provides a
pharnaceutlcal conp05|t|on whi ch conprises a therapeutically effective
anount of a conpound of fornula (f) in adm xture with a pharnaceutically
accepta%ﬂéWQXC|p|ent Phar maceuti cal |y acceptabl e excipients are well known
in the pharmaceutical art, and are described, for exanple, in Rem ngton's
Phar maceutical Sciences, 15th Ed., Mack Publishing Co., New Jersey (1991).
The phmai&pRuweclahe&mmlyes@tec@arfr&eﬂﬁ &} @csimmm@ofﬁﬁﬁagsntg th@iint ended
route of adm nistration and standard armaceutical practice. The exci pi ent
must b@fcé@die]ht(ésbio$Y¢lnalﬂ\MJeCseﬁB<él 6f t nvgmbotedd@tee@cefﬁioelkgl heloakel haveigpl ent

For mal @t FORBP" CH b R Rt e CURpo6 87 br of B oy Goart | et 8h may

conpri $embbRH ﬁa@faah@ GAL 8IS, - MR C3-e%0 TH-hERMERd SOLMRRALT SUARYIAST
nmonohydri ¢ al cohol s 'such as ‘et hanol’, isopropanol and polyhydrlc al cohol s

VO 201dh00BlRsEPOF P2 006548 sacH &5 6gtareol staamd etirbhealkill syeloalkylas

soybean i oi | I'v oi | fro ott ed oil, oily
oo or etk Rar Teraibioelo Ly BuBhlsiy | MipraTea by el o &1
sol ubi hét&%dl%l a‘iyhhl%leH!:t@ﬂ)aﬁgﬁﬁﬂ%nd%hﬁ@ddlllﬂ e\l'vl%ch @hlﬁblﬂkﬁgﬂfﬂlﬂé §ubs€ildt&ﬁ8¥ R/
Iubrlcatlng agents; buffering agents, erulsifiers, wetting agents,

suspenduh@ a@emﬁ@@nsngMHnwdgdagﬂﬂbgﬂrmommchdﬁyguéhamdﬁécandaﬁ1a@ agént s,
pr eser vat ant|§¥|dants 6l@rocessm ents, .dru ellveny FDdIerrS and
1S SE€

enhancBFBPEREngaid ERuAp Rl RaRam @ﬁgm?ﬁ%a} hetprpptomsselected from
nmonosagcRary dgR’ afd SARFHAhA8S 1o %Ll%@ﬁlﬂelegqji@t hR$: beCEpl b PP Qubstituted. In a

met hyl cel I ul ose, sodlun1carboxynethyl cell ul"ose; dextrose,

hydr oxmfemwelﬂammmbmdamdrﬁ pel ymlbpftylkipyb’r ellédeh&on dw pelupi agsindmesf and
i on exchange resi The routes for dm nistration very

corrpou]i‘ﬂdgoté’fn Chre et e oA 1d8d Chut-a3-dhoors MG FBlbO%iH ok g8 e of
or al fiec; CPRSH! Be oRIupAnd%idd' IR DIR. 80) UilyNnd SRRl .
nucosa 6ﬁ1ﬂa&%ﬁd&ﬁgn§§%u%563a; %Fﬁggrogoﬁﬂ# ﬁ%ﬁ at?gﬁ) )ﬁaéa pHRRY

par ent Bfoal picéeralgy RB)andrR“l ap emde@bﬂm&nﬂprsai):cte@&s)m dierdresi coaslisting rutf I‘l’ﬂémgﬂlal

i ntraperjtoneal ntranuscF intravenous, Lntrauterine, intra.ocular,

i nt r ad@idiar-s-aikyt Fxen surepre ey By ﬂﬂ&ﬁ&éﬂer apdRe a\ﬂae@vhm
|ntracerebroventr|cular i ntracerebral, subcutaneous, ophthalnic (1 ncl uding
intravitreal or |ntracaneral) transdermal, rectal. buccal epldural and

subl i nBlfais independently selected from the group LO]]Slbtlné of C(“NOR”) R"™. C(=NR")-
NRMRY, C(O)-CE=ENRF-NRMR'Y, C(O)-NRMR'S, C(0)-0R", R", S(O)NR"R", and
S(O‘)tR13 . In a preferred embodiment R'®is R". In a more preferred embodiment R'¢ is selected
from the group consisting of hydrogen and C;_¢-alkyl. In an even more preferred embodiment

R'® is hydrogen.

R" is independently selected from the group consisting of hydrogen, Ci-e-alkyl, Cs-j0-
cycloalkyl, Cs_jp-cycloalkyl-Ci_g-alkyl, 5- to 10-membered heterocycloalkyl, haloalkyl having |
to 6 carbon atoms, 5- to 10-membered heterocycloalkyl-Cjs-alkyl. Cs¢-alkynyl, Cs_j¢-aryl, 5-
to 10-membered heteroaryl, Cs_jg-aryl-C;_¢-alkyl, 5- to 10-membered heteroaryl-C,_¢-alkyl or

aminoalkyl wherein the alkyl group has 1 to 6 carbon atoms., wherein alkyl, cycloalkyl,
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I n ophthal m c adm nistration, the conmpounds can be adm nistered e.g. in the
formof eye drops. For exanple, the conpounds can be adm nistered orally in
t he for mwb 20ulnl48383, capsul es, ovules, elixirs, sol uti oRETEP2GINHRIBSI ONS,
whi ch may contain flavoring or coloring agents, for inmmediate-, del ayed-,
nodi fi ed-, sustained-, pulsed- or controlled-rel ease applications. The

tabl ets nmay contain excipients such as mcrocrystalline cellul ose, |actose,
sodi umrwildallgtidkylc dietdruenctaiiydn ablealkdi, b trocodbadkdatk plh oghdrad, edkhydylgl zyszli ne,
drsrnt rant starch referably corn, potat.o t api oca_ st ch)
sodi unhaFiaREh 8@)/“9@%ﬁai%oalﬁ%éﬁ%rre@ﬁyls SR AP iAo Sosfiax [ &
silica 1} I o
R S S R G §ﬂ9§?‘§§f§%?§%§ B P2 TR oer S ose,
gel at i palkpl) andaCi-a-ar ﬂddim i ozl 1b1yteniedtﬁmhmdtme1g R emm&ie;;emh:nﬂﬁ solegiaé Stonm
Stearate, stearic behenate and talc may be included. Solid
conposflrdr%el - eéﬂl@? rﬁnriargelr%e/eﬁaw%m@ raRly &iop eeeessand ¢ erﬂi\yr n gelatin
capsul es. Preferred excipients in this regard |nclude | act ose, starch, a.
WO 2011/ 045383PCT/ EP2010/ 065439 cel | ul ose, m |k sugar or high nnlecular

wei ght RlodndeR Hydre inglepinylentlys seldensd fopabel srompspasisimnst ladedieen, €] julkys Cst he
agent may be _conbined with varlous sweet eni ng or flavorln? agents, coloring

mat t er 0gYCRgBIL GistacxsRaleil i)k dn drofo sl&sra@ﬁarrﬁe hejemnexs %lcrl ltaipaaw luents
such ag »rﬁgri?t 6%21%%@89@)':{8lI%Qﬁer%é{&?het%%gw@{)é{ﬁqr('f Ny arﬁgfr’n Gar fhgr i@Qns

t her eof . he Compounds of resent o nvention are a i°st &
par ent gralll ¥, uihﬁnmexﬂﬂﬁne&w@ﬁysGﬁhwa®h[h%smkyu54lnIMHﬂhuH@e@hafﬂmqnmhe of :
intravenously, intraarterially, intraperitoneally, |ntrathecal

i nt r aveAkyl oul calrlrlyalkrlnwﬂ@@rrbrfrﬁ alkvy aroum pas tleFOnél fafbon Q% r\ahrrarm glkyl,

intra I h /

usi ng |n?ﬁgﬁgﬁx?ggﬁﬁﬁg'eb.(ﬁag%ké#§ﬂggﬂgﬁ&$dﬁgﬁ?é&&% S qhﬁﬂgg%%‘ﬁghs are
best us®l heterédirg, ﬁ@larrmfheaers&@raﬂuyﬂa ammﬁmlkgnlwtwmthMalmwe sehatiAitgd. ot her
subst ances, for exanp ggh salts or glucose to make the solution

i sot onl"ca miefTed) e@&@dmrrré Raq gbls aoindepadsntbhislacirddeors dha gpry cofisftiag o

( pr ef e{l@(’ﬁiﬂyenéog glp)’f andr arIxP 81) 11’101‘ g:?e 1%&]’ yengu-g?ﬁne% elQar %EC! 3 OEII‘@

sui t able par or Imu ét?ons unders con I'ONs iI's rea
acconplridehedeRyy sélandanehnphaarmeeuri ¢alkyt, Etﬁﬂ“plﬁum@ﬁ M/ehlm&;ﬂaow@retr@r; Hﬂﬁﬁ
skilled in the art. As indicated, the conpounds of the present invention
can behﬂhﬁﬂmwémb?edaﬂﬁiranasalIy or by inhalation and are conveniently
delivered in the formof a dry powder inhaler or an aerosol spray
presentation froma pressurized container, punp, spray or nebulizer with
the ush Bkt @ssuf MBI R'0ped Réhtvhe takdn t@he@’raalrewlﬂﬁthfem;@mrretbhamh they are
trichl orof | uoromet hane, dichl orotetrafl uor oet hane, a hydrotluoroalkane such
as 1, 1attached gpp diofmog @ettha&@w(nﬂrep@d rigg AThiclhrmay optlonally contain one or more
1,1.1 quo 22 carb n,dio

sui t abrticle? bR R RGN G SO BT b BRI P kE R Be iR ARy e
det er mpneghiidalBr Qub it REd. aly AhiY EerhiQddfEMVRE 3 n@tiﬁﬁﬁﬁhb@fEﬁUﬂho cHRebe, e.g.,
pressurized container, pump, spray or nebulizer may contain a sol ution or
suspensymnhmnctM@Ohcmpvyhn@ﬂmmuddw e. g. using a mxture of ethanol and the
propel l ant as the solvent, which may additionally contain a |ubricant, e.

g. sorbitan trioleate. Capsules and cartridges (nmade, for exanple, from

gel ati pefdr@d WaSouRdAY thOpREEK ifentidtsytf | ator may be fornulated to contain
a powder m x of 'the conmpound and a suitable powder base such as | actose or
starch. Alternatively, the conmpounds of the present invention can be

adm nistered in the formof a. suppository or pessary, or it may be applied
topically in the formof a gel, hydrogel, lotion, 38 WO

2011/ 045383PCT/ EP2010/ 065439 sol ution, cream ointnment or dusting powder.
The conpounds of the present invention nmay al so be dennally or
transdernmally adm ni stered, for exanple, by the use of a skin patch



They may al so be admi ni stered by the pul nonary or rectal routes. They may
al so be adm nistered by the ocular route. For ophthal mc use, the conpounds
can be fowoubatms3sas m croni zed suspensions in isotoni cpCpipPadjwsised,
sterile saline, or, preferably, as solutions in isotonic, pH adjusted,
sterile saline, optionally in conbination with a preservative such as a

benzyl al koni um chl ori de. ternatively, they be formulated in an
oi ntment such as petrol gtu For a IlcationLﬁﬁﬁzzally to the skin, the
i |l.ated as a suitabl e ointnent

conpounds of the presentyi e onlcap\ b 0

containing the active corpound spéﬁde orNdi ol Med in, for exanple, a
m xture with one or nore of the *foll ow ng: Hineral oil, liquid petrol atum
white petrol atum propyl ene glycol, enulsifying wax and water.

Al ternatively, they can formul a as a suj le lotion or cream
suspended or dissol ved ~p,lfor exa , a mxfiurg of one or nore of the
follow ng: mneral oil, r bit"a S rave, NIyet hyl ene gl ycol,

i quid paraffin, polysorbate 60,Hcetyl Hsters wax,Hcetearyl alcohol,
2-octyl dodeca. nol, benzyl al cohol and water. Due to their high solubility

t he conmpounds of the present inventi are partngularly suitable for routes
of adm nistration in which the coggouﬂds are delilvered in a liquid nedium
s

Exanpl es are eye drops an N NV, a physician will

determ ne the actual dosage icH wll be ngst suippble for an individual
subj ect. The specific dose~fevel and frequency of dosage for any particul ar
i ndi vidual may be varied and will depend upon a variety of factors

including the activity of the specific conpound enpl oyed, the netabolic
st abi | Thy cam@ohreilRgifthepraeiiti innermiont hizich hanp diengenetahdomgea (0 atiyulaieginy
general health, sex, diet, node and tine. of admnistration, rate of .
excr et 1§, 206 phaEBsHIrat a1ty apdeed vty of is pedusdp theRipssnce shdPYidgAc  and
the indjyi HRC i.ng. t: +A.proposed dose of the conpounds
accordﬁ#%hggqb%éggﬁéggﬁpgﬁﬁggﬁﬂg%wl@gf adm nistration to a human (of
approximately 70 kg body weight) is 0.1 ng to 1 g, preferably 1 ng to 500
of the active ingredient per unit dose. The unit dose may be
adni ni $heFepoyngs Oé%a?rrchéc,m nvegtian £3m,pg propgyed Geaqraing 38 spevnEpod 109thek4 39
per  day g, 495 Qim0 AgRENA R0J ASVEORIRRA7Im ni stration. 1t will be
appreC|a{edlﬁhét it may beé necesSary to nmake routine variations to the
dosage dependi ng on the age and weight of the patient as well as the
severity of the condition to be treated. The preci se dose and route of
adm ni §§¢ sempeHnd of the prieseit E1vpnthen ean bhandicsieed by dhe gmerah anothads shiaie in
physi ci.an._or veterinarian. . The . o ) Lovent i y. al so be used
0 contimafts B ThOG bRy SATROLBuRE s IaleREN et AT Gr e
invention is used in conbination with a second therapeutic agent active
agai nst the sanme di sease the dose of each conpound may differ fromthat
when t fenaanpyothstic isshomyeldr icoprepargiien efotrinaduilding bledks cpaigining Bsonaidyhy
conveniengly %ﬁ pgﬁsegted for use in the formof a pharnaceuti cal
f or mul 310N “RE 7 Adi ¢i dual conponent s of such conbi nati ons may be
adm ni stered either sequentially or sinultaneously in separate or conbined
pharmaceutical fornulations by any convenient route. Wien adm nistration is
sequenbelme ki t her the conpound of the invention or the second therapeutic
agent may be administered first. Wien admnistration is sinultaneous, the
conbi nati on may be admi nistered either in the same or different
pharmaceutical conposition. Wen conbined in the sane .fornulation it wll
be appreciated that the two conpounds nust be stable and conpatible with
each other and the other conponents of the formrulation. Wen formul ated
separately they nmay be provided in any conveni ent formnul ation, conveniently
in such manner as are known for such conpounds in the art. The
phar maceuti cal conpositions of the invention can be produced in a manner
known per se to the skilled person as described, for exanple, in
Rem ngton' s Pharmaceuti cal Sciences, 15th Ed., Mack Publishing Co., New
Jersey (1991). Diseases that can be treated with the conpounds of the
present invention can be associated with the formati on of abnormal protein
structures, in particular abnormal 13-sheet structures. In the context of
the present invention, an abnornal prgéein structure is a protein structure
that arises when a protein or peptide-fefolds fromthe three-di nensional
structure, which it generally adopts in healthy individuals, into a
di fferent three-di nensional structure, which is associated with a
pat hol ogi cal condition. Likew se, an abnornmal 13-sheet structure in the
context of the



WO 2011/ 045383PCT/ EP2010/ 065439 present invention is a 13-sheet structure
that arises when a protein or peptide refolds fromthe three-di nensional
st ruct ur evowhiioiasiss general |y adopts in heal thy indivi dear&p2010065439
13-sheet structure, which is associated with a pathol ogical condition. In
particular, in one enbodi nent diseases that can be treated with the
conmpounds of the present invention are diseases or condi ti ons associ at ed

with anyloid onparpesid- | ke proteﬂﬁﬁﬁ 'This di seases and disorders
i ncl udg, ohdﬁﬁsgpcrqt ar baLseaseth Eggt drffe&e t|s§ues of

the eye, such ,gsofiche vrsual cortex, including cort amv ’ﬁmﬁrts t he
abl
anterior chanber dnd the optic nerve, including glauco | ens,
i ncludi ng cataract due to beta-anyl oid deposition; thesy Péou |ncluding

ocul ar anyl oi doses; the retina, including primary retinal Hegenerations and
macul ar degeneration, in particular age-rel ated nmacul ar degeneration t he

optic n veer cludrng opd#AFC ner dr opti c ngydfoopat h tic
neurrtrE&H% | t.he corﬁeasmk@cludlégR% k fTUphy‘*ﬁhef%ﬁ@ dﬁ?kgi
conpound «i Mhi bi P"t he aggr egati on P can for exanple, e ernlned

usi ng fluorescence correl ation spectroscopy as described in Rzepecki et

al., J. Biol. Chem, 2004, 279(46), 47497-47505 or by using the thioflavin
T spectrofl He¥%ence assay. In another enbodi ment the compounds of the
present inveseon can be used for treating or alleviating the effects of
ocul ar di seases associ ated with pathol ogi cal abnormalities/changes in the
tissues of the visual system particulgly associated with B
aﬁyloid7b5¥%@ieig;ed pat hol pgi cal qggiégﬁﬁlLrgflahaﬁgﬁﬁmlq;BQef rgsues of

t he vi sug " Salich as;—for—ex r“gggradat yN-Sgqi NH

pat hol ogi calx abnornadities ﬁﬁ?“occur or exanple %n different tissues of
the eye, such as the visual cortex Ieadrng to cortical visual deficits; the

anteri r cha r t adln ns. | eadi ng
Fo car APEETTINE #aauk ArRPrur e B FRoN A e B SRR b Ris Bl ar
anyl oi dogessle Lbeerrtettlnﬂa tea&ilg@gerte ﬂﬂé'c@ﬁ%%o’h@ﬁtb%lrmﬂ@&%%rﬁbf e anen nmcul ar
degeneration, for exanple age-rel ated nacul ar 5egenerat|on the optic nerve

Ieadrngﬂiﬁiowﬂhcdnmﬂheﬁmnmsmh:Empthcmneutoﬁaﬂnyranﬂ00pnn@uneumﬂt|$ﬂummd t he

cornea, | eadj n ttice d t.ro . T conpoun of th resen nventi on
ove. apuere i e e i L G SR Sl p g FBe RUERE Flogelee ™!
9'aUCOﬂBechﬂﬁkﬁgﬁi&@ﬂéﬁﬁﬁPﬁi&ﬁ?%Qﬁ@A %ﬂ%@lKﬁﬁﬂﬁQWBQHQQﬁmBﬁQQH@hRQmEQzthe
present invention can also be provided in"the formof a mXture wt

| east mﬁenﬂﬂﬂsMemﬂbmdhmgkpabmymkcbrweﬁﬁokQUMndﬂ@ﬂdﬁ@akah@hdhmmmeﬁthmlIy

acceptabl e canier and/or a dil ue and/ or pi ent. The co ound and/ or
the fuREHEREY |ﬂaegft°6erf> FUBRYSPE FHSoBHHGCé?(Q %ﬁﬁ Ewm pPRPERRHE s rimyne

ther apeﬂtarhgﬁal 'mlc%ttﬁptmmeumﬂtmmﬁdJagttagate 1i@4nd. |B§sef éﬁtitsttﬁrcnhla@to%dqﬁé ly
active c otind Wi || depend on the intendéd uSe of the mxture. The further
bi ol ogcamlihy moduotafscubmhﬁnmﬁ)mr&mempmumm i ythexerite im@ethi whogeloavedeby ect

by the same or a simlar nmechani sm as e conpound gccording.to the

i nvent reﬁnsrtf)t)ngﬁtamtaeﬂa@dlhn@ SN rhcﬁraf%re eo?r il wnm}wé igtoR; {9 of
rel ate SPBa-Af

bi ol ogrggg% ;}9%[{: %@%gﬁ%éﬁ@%ﬁ%%ﬁ%ﬁ béle bet a- Dﬁ) oc %?EEY%%iﬁf grrtrr%hg&r?ﬁ{%r ase
i nhi bi tetativalgieapudfichenha-Adtrerergicn afjoind &ydoxyr mstetygmathndietis/]sulfonyl-

par asynpahom netics, chaolinesterase inhibjtors, acetylcholine s esi s,

st or age! 61?3‘? & @asutablen splyeyt sand a&%tajrac%tag e %sz@yﬁ%ﬂeéla%€€Bt3’iﬁ” fg@dm sts,
or N n@érg%ltlvp'w%§g eALE t(g il AR %n&]ggﬁ%%m"f‘w’hﬁ RN 'hgétﬁt Wwith p(?c{}ttuh%yild@ in the
further Iogrc y active conpoundscan be sel ect e F om the g

consi sh istigabdd sdAvannpaifitdtions effoidad theddsiredhrga tedfatiaay Tl m&&rtv@ﬁmwmds

agai nst oxi dative stress, antrapoptotrc conpounds, netal chel ators
i nhi bi trefed oFitlonPPapAThoselies ea%plm’lrlén%@brhﬁgenaeaﬁfé@lab@mﬂtﬂégs to yield the

3- |.f t 1, 3PDS
aseor ef LkaPRERRTER e ARG Srtrd TR o e R ekt  ansm tcer,

fl-sheet breakers, attractants for anmyloid beta clearrng / depl eting
cellular conponents, inhibitors of Ntermnal truncated anyloid beta

i ncl udi ng pyrogl utamated anyl oid beta 3-42, anti-inflammatory nol ecul es, or
chol i nesterase inhibitors (ChEls) such as tacrine, rivastigm ne, donepezil,
and/ or gal antam ne, ML agonists, other drugs including any anyloid

nodi fying drug and nutritive suppleneﬁ@ an anti body, including any
functionally equival ent anti body or functional parts thereof, an Al3
antigenic peptide fragnment consisting of a single or repetitive stretch of
a plurality of contiguous am no acid residues fromthe N-term nal part of
the Al 3 peptide In a further enbodrnent the nlxtures accordrng to t he

o b o M



WO 2011/ 045383PCT/ EP2010/ 065439 In still another enbodi nent of the

i nvention m xtures are provided that conprise as a further biologically
active conpaonch4s383nt r aocul ar pressure | oweri ng agent, PoF&P@n/06d48h a
conmpound according to the invention and, optionally, a pharmaceutically
acceptable carrier and/or a diluent and/or an excipient. In one preferred
enbodi ment- the further biologically active conpound is_an antibody

i ncl udCageralngynthgtie s¢henwl foy theglictnatisnpreasraiipno el aroem g hutliliva Hlogkontiningr eof .
The a“k&POQ%if%ﬂn%&ﬁﬁﬁ&?P'y be nonoclonal, chineric or humanized. In a
furt her” A&pec o% tre 11vention, a mxture is provi ded conprising in
addition to the conpound of the invention an anti body including functional
parts thereof, or, nore particularly, a nonoclonal antibody including
functi Selme2rts thereof, which recogni zes and binds to amyloid 13 (Af3),
particularly to the native conformation of anyloid 13, that is to anyloid
oligoners and fibers, but not to not linearized anyloid species. In

particul ar, said ams.cibodi es are capablrecadystighiibiting, Lo vitro and in
vivo, th Hegaﬁﬂ@ﬁ—eﬁ+anyfélg;a§giéﬂﬁﬂﬂﬁﬁénicgébgLi shecifically
13- any®6i 8 nononemise pept i BesNsuch.as, Tior exanpl®, A3 "mononeric pepti des
1-39; 1-40, 1-41, 1-42, or 1-43, but edpeciwd.ly A13142\ nmonomeric pepti des,
into high nolecular polymeric anyloid fibrils or filane S hr ough t he

i nhi bition of the aggregation of anyl oi dogenic nononeric \peptides these
anti bodi es are capabl e of preventing or slow ng down the fwarmation of
anyl oi d plaques, particularly the anyloid form (1-42), which is knowto

becone J solufbe b% changgs®é se ?ndar/,conforna@kpn a |to b 1he maj or
part oifﬁgyl i bagques—ir—bra nslof d{éhgg@d*an%pats~ s lomps@inot her
apect of thdeihvention, Efeeni xtlre daabrises antibodi es mhimh? upon
co-incubation with preformed high nol ecular polyneric anyloid fibrils or
filaments formed by the aggregation of amyl oid nonomeric peptides,

speci ficall g%y@nyloid nononeri c peptides such as, for exanple, Al3
nononeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially A131-42
nononeri c peptides, are capable of disaggregating said high nolecul ar
polymeric afyloid fibrils or filaments. Through the disaggregation of

anyl oi dogeni ¢Zpol ymeri 8icki bri | r fi nts these anti bodi es are capabl e
of preventimgior-SY ow pgudown the~foy iomupf anyl oi d pl aques WO

2011/ 045383B8T/ EP2010/ 68439 whi ch |®ads to an alleviation of the synpt ons
associated with the disease and a delay or reversal of its progression. In
still another aspect of the invention, the m xture conprises an anti body,
but espgtdctibh Yofahtmpaokenaboican b keghheadialfyuavdilableak-pambpyridigedfmetidtot h
antibody is_bifunctional or bispecific in that it exhibit both _an

aggr egatthomisopripystlyoshlpridpén tay sugblgesdlvend agd disiggarsetdle dasprbpeled yihas

def | neﬁg?eecge%l ITCO%%{ A& pu@%rc}itli G l@aét}/onpaftfee grow c;[-p b%tit%'c&h tqﬁg fn%?ec?gd alcoho]

conf or ional sen5|%|V|&y. T “one @nbodi ment’, “the "M'xt ure cConprises an
ant i bodyth\WhiappropEee i ZeempIddink IBIdEWLIA aoniSQAMMUNBLANEd-@RilyP8sand, base
particularly confornmational epitope which is present in the N-term nal part
of theahyoloent) pfopsisgt theecouplang praduelr Fyerepisdiadon.i Reoprotrstipn|df ok rghiser e

i n- *LySieet A QTR Bkt B MG 1948 et Bheatlino bt

subsequent purification. The silyl-protecting group was removed by tetra-n-butyl ammonium

fluoride to atford the hydroxy derivative after purification. After activation of the hydroxyl
moiety with methylsulfonylchloride in a suitable solvent and using a suitable base, the
intermediate methylsulfonyl derivative was converted to the corresponding nitrile derivative by
heating with sodium cyanide in a suitable solvent. Purification afforded the desired nitrile
derivative. Treatment of the nitrile derivative with nickel(II)-chloride and sodium borohydride

in a suitable solvent followed by purification afforded the desired amine building block.



Particularly an epitope localized in a region of the P-anyloid protein
between am no acid residue 12 to 24, particularly between residues 14 to
23, nore warbilodbmsl y bet ween am no aci d residues 14 an®CZEP2€CONRS4BSI Ng
three distinct recognition and binding sites which residues are

predom nantly involved in the binding of the 13-anyloid protein and | ocated
at position 16, 17, and at position 19 and 20, and at position 14,

r especGenedlysynthatiaschpeeiffn the erepadiioent art ireineibxtlding bodcktcbatapriesent pyrfdyent i on
conprises,. in ?ddltlon to the conpound of the invention, an anti body,
partlcﬂP§PF§Wﬁ 51fIKES onal anti body, but especially a monoc! onal ant i body,
particularly a bifunctional nonoclonal antibody, including any functionally
equi val ent anti body or functional parts thereof, which antibody has the
char ac$éienst3 c properties of an anti body produced by a hybridoma cell |ine
selected fromthe group consisting of FP 12H3, FP 12H3-C2, and FP 12H3- &
deposited on Decenber 01, 2005 and Decenber 09, 2005, respectively, as DSM

ACC2752, DSM AGGe, 242 and Dsy 751, respectlvely, ET 7E3 deposjed on
December ]08, 2008° as DQSID n%;y

ggﬁﬁgg sited on Decenfier 08,
2005 as NDSMACC2756 7%453&@12@/ EP2UTOTONB439 Nor e particularly,
the i nvention reiN to an anti body including any}ﬁﬂﬂ%ﬂﬂj;y ghi val ent
anti body or funcgi onal parts thereof produced by a hy®riderna c l'ine
selected fromthe group consisting of FP 12113, FP 12H3-C2, and FP 12H3-02

deposi t n DeEemper 01,2005 andrRensih 2005/ respectlvely, as DSM
ACC275 J@&g\ MEM. F s $ET 7E3 deposi ted on

Decenber ZQQﬁma DSM ACC2755, and EJ 7FB dep03|ted on EEcenbér 08, 2005
as DSM ACC2756. %h@OQbove anti bodi es are described in the pesf i'shed
i nternational appllcatlon WO 2007/ 068412, which is incorporated herein by

refere ).a further T| he a |body whireh i onprlsed in the
nixtur@ﬁ%eeeﬁﬁﬁﬂgvto t he™7 gvent QBﬂfpggI rlgmamtl aent
thereof, or a % . anﬁ ody or a agnent t hereof . These“and furt her
antibodi es that can be suit/ably used within the m xtures according to the
present invenfjQn.are descrlbed for exanple, in international application
PCT/ US2007/ 07358t i | ed July 13, 2007. If the antibody is a humani zed
antibody, it referably exhibits a Iight chain and a heavy chain as

depi ct EQ ID No. 2 and SEQ ID No. 4 of International Application No.
PCT/ US —%0 ofu,exhibits a light chain variable region and a heavy
chai n vari abl egion as depicted in SEQID No. 1 and SEQ ID No. 3 of

I nternational Application No. PCT/US2007/073504. These sequences are al so
shown in the attached sequence listing. In still another aspect of the

I nvent ¢ §RmedciMyAwiigblk S - AYInted ) Wop4aN1 -6OMRE t&Brted b AdAolkQdntiDotahEne
conmpound according to the invention and as described herein before, a

pept i d@erfmamlﬂtl\/lﬂwﬁbu heachipit emplopiae pﬂidraimme foHewp@bp epttinget oiphe pitiedr | y

an AP e fr t con t|n n titi e st h.

ot woellsedy YA Bt Ghnnutih Mo st B8 Guobuf FoTob AR QLI FrShar
of they;AdeRAM 4 A€IinRUH CBANIcY &&'I'lﬁédaﬁ’lalﬂ@ delﬂﬂﬂadﬁﬁdﬁ{emmm@@ DS tefibi gy Of
am no acid residues selected fromthe group consisting of residues 1-15,

1- 14, mn@ddnma1ﬁm®n¢pﬁeﬂwﬂmémhnmh9IﬁﬁinnoﬁunﬁéeﬂmsmpepuﬂdﬂnvaBHEMﬂePd-
particul arly. of residu i i 0 I i val ent  f ment s
P her eofiiy o ah dOPI g ca AP BN ety pUEREE AE sl FRRGP Rir<bich B8 or o
attac hﬁqlﬁc‘atloﬁrf’ﬂo%ﬂ&ﬁ’% afh@le@fOkS’pﬁM '\II&H edhsd o1& llrc'h?(ﬁlde in a smtablc
particl e/ adjuvant such as, for exanple, | i posone. The peptide fragnent
can be&ﬂmmman@edngm¢aﬂMdcban&ﬁhwwnb&mqm@nmednkphﬂuﬁwupamﬁumme Ri&ictiDof

2011/ 045383PCT/ EP2010/ 065439 pept.i de en is nodif phl ic or
hydr optie %1“%611%965}‘0“{ Ao PRt Red Bt Aty TharO R AT HE IR B PP of
the "ﬁoﬁx‘aﬁﬁn ERdhSE/ pmﬁb@ﬂga&a@{s&qe aaarsmvmb affbaae@meacolugm%pﬁﬂohu& APy

hydr ophobi ¢ noi ety wh funétions as an anchor for th de 1n the
Iiposomnﬁhmhayé&mamduhaﬁnafdmnmnsenmmﬁ%amsbéad&dﬂq]khﬂn@épumden@emngml

p05|t|oned and s ed in proximiy . to the ]iposone surface. In a
P urt heW Brtigghihehy ‘{5?3“ WG f%?ﬂue%th@q Cﬁ%ﬁh.fh&‘c Sk HYGFHh S 1t et y
is af C [ y h ! tty
aci d, ﬂh%%?glbce$? @]%g%aggk%gﬁlo P%Pﬁ&Qgﬁ 82??!38 Q%xh§ﬁp%ﬁhgbaﬁ %g%g
noiety is palmtic acid and the |iposone preparation nmay in addition
contain an adjuvant such as, for exanple, lipid A alum cal cium phosphate,
interleukin 1, and/or m crocapsul es of polysaccharides and proteins, but
particularly a detoxified lipid A such as nonophosphoryl or di phosphoryl
lipid A or alum



These and further conpositions that can be suitably used in the m xtures of
the present invention are described, for exanple, in the published

i nt er nat iwoabliagpdsdcat i on WO 2007/ 068411. Di agnosi s of &OT/EP2010/065439

anyl oi d- associ ated di sease or condition or of a predisposition to an

anyl oi dassoci at ed di sease or condition in a patient may be achieved by
detecting the specific binding of a conpound according to the invention to
t he anpuroicdtipr.oths hydrexyadesiaavewes convesipd (o thehostgspandingdsing dengthvg vihe

2y o MTHEGERS o RSy a B e i T EE R PR ERL ST S BB Rkt nas

the amyitpidREReQiyarat@ld 2Whindld fRvaenPaimdtied affbRlel Mvendsied ahndbmghiis® t he
anyloid portein to forma conpound/ protein conplex, detecting the fornmation

of t heblodnpathidtprketsei n conpl ex and correl ating the presence or absence of
t he conpound/protein conplex with the presence or absence of anyloid
protein in the sanple or specific body part or area, optionally conparing
t he anguftralOlyniiésderRIsndl pFph@tibn gpwaﬁﬁaetmam?(mmlcoﬁ@n{iﬁ&bnyﬁrml
wherein an i hcrease in the ampunt of said aggregate compared To a hof nal
cont r omoielt ue may indicate that said patient is suffering fromor is at

ri sk of devel opi ng an anyl oi d-associ ated di sease or condition. Monitoring
m ni mal residual disease in a patient follow ng treatnent with aconpound or
a m xtygfeppicgording to the invention nay be achieved by detecting the
specific binding of a 46 WD 2011/ 045383PCT/ EP2010/ 065439 conpound
according to the invention to the anyloid protein in a sanple or in situ,

whi ch ingludes bringi ng the sanple or a specjfic bod art or bo\\ area
suspect Bdlt o conﬁth.tQE%h_ Iéﬁ&&&ﬂﬁﬂgenflgfélcouﬁﬁﬁéfﬁLthpa copound of
t he i nvelit Mn whi ch bi nd¥ %gezamyhﬂid piPot e, Nl bswi ng t hé Tonmpdud t o
bind to the anyloid protein tgi&Pm an compounBFpPB¥ein cofpl ex,| défecting
the formation of the conpound/protein conplex and correl atingythe presence
or absence of the compound/ protein conplex with the presencecomt absence of
anyloid protein in the sanple or specific body part or area, optjonally
conparing the anount of said conpound/protein conplex to a normal _contro
val ue, wherein an inc;gggglip.ﬂhﬁﬂéﬂﬁﬂhtfgiﬁghig agtitegee cgggﬁ%Bﬂ to a
nor mal control vaIu@Nnay'Yngicangothai Naid hali entcagpy sti M Suff froma
m ni mal residual disease. Pr%dicting responsiv%ﬁess of a patient to'a
treatnent with a conpound or conposition or a mxture according to the
invention may be achjeved by detecting the specific binding of a conmpound
accor df AgMeEigl Veawkaélﬁt%-etﬁlrx006-t1w81.Viml@fla Wi dicateA with 41-&ntity @Parlg?mé? tu,
whi ch {netdes. R%@-%’&ﬂnr&t}&e ﬁéﬂ?dra%v%ﬁ%ﬁﬂ‘r‘éaﬁb& ﬁﬁcgocp@eﬁ'h'af?{;e Rody.aLpa
suspected to contain the anylord protein into contact wth a conpound of

t he i nwahtlithinwhisefrobliamitee trhe saiybloisdlvenoteimg °dl loowéneatd ki cangpointing o
bind to the anyloid protein tg forman conpound/ protein conpl ex, detecting
the forHeRiachen phihecdipsotindBplovih dipghpliemagnde st rertmenigf thaeesstiesence
or abs of . Pr.ot.eiqr X .M . pr.e or..ab e of
anyt o BUese aith S CATBOMR R Bl B R fRsp R B0 RECEARER Sl P ERT S
conpar ¢digort henasRupitedkids athdinCAveg puadic il eiffer cofipliex dehomgdandl ablicgy

onset of the treatnent, wherein an decrease in the anount of said ag?regate
may i ndithdpethylpdforylahipridstipensuitahly slveinganpasisata alitable hees. e isepaEsiive to

the tr i al.ogi cal s e-used | | [ [ an
TR S e S B
an anmygien assReimh editghls gapen0Pwedingidd efoded itk deRRidt Shidd eV diiveRIThe
residual disease in a patient or for predicting responsiveness of a patient
to a tmeaPMestanyiine ubstidwmp eliribc grida deoipios vadircated avith wedipe hvdiskediong t o

the inyentjon.an described. herein before . are, for .ex I fluids such
e ser ol RuRRT B0 FEE 5V gREtehhcal BGed I ate® B SRSyl b o

| ymphagdriralibell dfr@ndpuriRalibrke e TN-9848/18Ed Ckille SABR e ObTAI NRAtr ap@AN
organi sm such as neural, brain, cardiac or vascular tissue. For determning
t he prepbandplsrsphibe emplyote Sthedingsy racdopeatddimsitnyigldshaporespaydingaminsassay

known {o.thase 2011/ 045383PCT/ EP2010/ 065439 ordinary skill in the
art (s%'é“fﬁ—ﬁfﬁ%\ﬂﬁjgﬁéglt_}gxg,w %‘PWBE%“@@W%‘CLC boratory Manual (Cold Spring

Har bor Laboratory, New York, 1988, 555 to 612) may be used such as, for
exanpl e, assays which utilize indirect_ detection nmethods using secondary
reagents for detection, ELISA's and i#dunoprecipitation and aggl utination

assays. A detailed description of these assays is, for exanple, given in
W96/ 13590 to Maertens and Stuyver, Zrein et al. (1998) and W96/ 29605.



For in situ diagnosis, the conpound or conpostion or m xture according to
the invention and as described herein before may be admnistered to the
or gani smwo 2ba/dsmgnosed by nmet hods known in the art suebTaP0mosssexanpl e,
i ntravenous, intranasal, intraperitoneal, intracerebral, intraarterial

i njection such that a specific binding between the conpound according to
the invention and the anyloid antigen nay occur. The conpound/ protein
conpl ex may be detected through a |abel attached to the conpound The

i Mmuno SS stic ap trons or,.in

di agnoCergoonREhs shdietApRR SR aTa O SfupnRa iR SERLESEPn Bt i on
or forpjaytoring mniml residual disease in a patient or for predicting
responsi veness of a patient to a treatnent with a conmpound or conposition
or a mxture according to the invention and as descri bed herein before,
typica ﬂﬁfre y on | abelled antigens, antibodies, or secondary reagents for
det ect POHF™ese proteins or reagents can be Iabelled w t h conpounds
generally known to those skilled in the art including enzynes,
radi oi sotopes, and .fluorescent, |um nescent and chronngenic subst ances

i ncl udi ng#Cyl or edBeraPti cl es, su s colldruatsgbwd and ex beads. O

t hese, v I ng | nost ~al § ~of assays and
W th nngt varrétr%ﬁfﬁpé%%yne %onjuggﬁégg éﬁg are partieﬁla§$Q'useful when
radi oactivity nust be avoi ded or when quick results are needed.

Fl uor ochr omes, al t hough requiring expensive equipnent for their use,

provid a vergusen hese

P oays CPRETTHAA DD B aa e, HogTas Tagt Ve Gich ik Peanrbl] debdipkr ity

purifi adiapRl b Qﬂ@h cﬂtﬂ%ﬂt?ﬁmlﬁpwﬂtﬁ@ﬁﬁﬁ{ h@{ﬁd)phaté L"tﬂv&f?@@@ﬁ%‘r@ t8¢ nfdA8-Boc-
invention may be labelled indirectly by reaction with | abelled substances

t hat hdsrevagime aftei purificafion. Tremtoreot)bObhgl hono-BocHemeatiye otigi spdurorhydide insecond

ot oot Shcple TG falbaiiay T SohetdRiaoslt byl TR P SR econd

subst apeek GRN HPRlcgsbL 0 the antrbody For exanple, the antibody may be
conjugated to biotin and the anti body-biotin conjugate WO

2011/ 045383PCT/ EP2010/ 065439 det ected using | abelled avidin or
streptavidin |mI e anti body cqnj u d to.a hapten. and the
ant | boly el et B Eae A AP N Qe Sk cRaiaRe B PBLaY.

Those @f,i@dinary skill in the art will know of these and other surtable

| abel s mhich may be enpl oyed in accordance with the present invention. The
bi nding of these |l abels to antibodies or fragnments thereof can be
acconplished using standard techni ques comonly known to those of ordinary
skill PHY®EOart  Typical techniques are described by Kennedy, J. H, et
al., 1976 (din. Chim Acta 70:1-31), and Schurs, AL H W M, et al. 1977
(Adin. ChimActa 81:1-40). Coupling techniques nmentioned in the latter are
t he gl ut dehwdee, kBN EQ, t|e\perio | nethqﬂmgthe diEﬁSZLgid t hod,

and ot Qersy~ad | “of whirch—ar eN g by—+eterence REeLm gnt

i mrunoassays UtlgfzﬁtﬁesOUble anti body mel hod for det ecting tmmcpresence of
an anal yte, wher eiy ntibody is labelled indirectly by reactivity with
a second anti body that has been | abelled with a detectable |abel. The
second anti body is preferably one that binds to anti bodies of the aninal

from whi ch the, nona ng tibody .is derived, l.n other wards

om0t pREmSHE dug ol 2 6B E Y e e RABPioBRRCChp Aot | body
is an QHE%RﬂP&QQn@D%&QmesMEQﬁtbﬁﬁkﬁ@ﬂﬁ?MQ&%LmﬁH&kQPﬁ%dh& Qﬁn%ﬁﬁ%t&ﬂnihe
assay descri bed bel ow, abel is preferably an anti body-coated

parti cblleamricyoﬁthmgnemhm ip(mhict vath drhert-ﬁ»otyﬂlclhaadajna‘anztffdrddytlteoddweérbmmg'ed in
the i (g E d scrihed.herein, the |l abel is preferably a detectable

mol ecul® allen DuliGa4N ve, 1 uorescent or an el ectrochenil uni nescent
subst ance. An alternative doubl e anti body system often referred to as fast
format systens because they are adapted to rapid determ nations of the

pr esenCenatl gnihanakgtesme fomhe alepardtien efipdroy@chdwintithix= § h2ost eqpky ofl driZe
present invention. The systemrequires high affinity between the anti body
and the anal yte. According to one enbodi nent of the present invention, the
presence of the amyloid antigen is deternmned using a pair of antibodies,
each specific for anylord antigen. One of said pairs of antibodies is
referred to herein as a "detector anti%ody and the other of said pair of
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 det ect or ant i body.
The nonocl onal antibody can al so be used as both capture and detector
antibody, together |n a srngle assay. Cne enbodrnent of the present
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A compound according to the present invention can also be incorporated into
a test kit for detecting an anyloid protein. The test kit typically

conpri seswea ansisaer hol di ng one or nore conpounds acc@®CuiRPgoO6348%e
present invention and instructions for using the conpound for the purpose
of binding to an anmyloid protein to forma conpound/ protein conpl ex and
detecting the formation of the conpound/protein conplex such that presence
or abs8domeof the conpound/ protein conplex correlates with the presence or
absence of the anyloid protein. The term"test kit" refers in general to
any diagnostic kit known in the art. Mre specifically, the latter term
refers to a diagnostic Kitp@gad Brqd in Zrein et al. (1998). WO

Gfli'lk_:; _
2011/0 83 2010/ 06543 FdWNES The nt IT@§ . 0f co nds of the
i nvent (onl| i nfyi Bit) t he aggregati on 0142 la hei r mgi cal
activi twasgay afetdenNH, bed | e fol | onhg-dkangt ¢ i Ch~ane not

intended to*e linmting in ap .N"The inhi bi'Xion of ‘agidregat Bea of Ab 142
by the conpounds of the present | nBmtion nay be asured usi ng any

sui tabl e assay known in the art. A standard in vitfo assay for measuring
the inhibition of aggregation is described. Preparation exanples Al
reagents and sol vents were obtained from comrercial 8W¥urces and used

wi t hout further purification. Proton (1H) spectra P¥®Pecorded on a 400
MHz NWVR spectroneter in deuterated solvents. Mass spectra (M5) were
recorded on a Finnigan MAT TSQ 7000 spectroneter. romat ogr aphy was
performed using silica gel (Huka: Silica gel 60, 0.063-0.2 mm and suitable
solvents as indicated in specific exanpl &s,3Thin er mat ogr aphy (TLC)
was carried out on silica gel plates wt dq f N ﬁL_1ive thin

| ayer chromat ography (Prep-TLC) was conductediith 0.'5 nm or i1 silica
gel plates (Analtech: Uniplate, F254) and the solvents indicRted in the
speci fic exanples. Preparation Exanple 1 (conmpound 5 and conpound 13): WO
2011/ 045383 PCT/ EP2010/ 065439

Using the appropriate amine and bromo building block from above in a Pd-catalyzed amination
reaction employing Buchwald conditions (Pd-catalyst, ligand, base, solvent), the desired
amination product was obtained after purification. Cleavage of the Boc-protecting groups with
acid in a suitable solvent afforded the desired final compound after lyophilization.

General synthetic scheme for the preparation of compounds of this invention

Scheme 8
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Using the appropriate amine and bromo building block from above in a Pd-catalyzed amination
reaction employing Buchwald conditions (Pd-catalyst. ligand. base, solvent), the desired
amination product was obtained after purification. Cleavage of the Boc-protecting groups with

acid in a suitable solvent afforded the desired final compound after lyophilization.

While it is possible for the compounds of the present invention to be administered alone. it is
preferable to formulate them into a pharmaceutical composition in accordance with standard
pharmaceutical practice. Thus the invention also provides a pharmaceutical composition which
comprises a therapeutically effective amount of a compound of formula (1) in admixture with a

pharmaceutically acceptable excipient.

Pharmaceutically acceptable excipients are well known in the pharmaccutical art, and are
described, for example, in Remington's Pharmaceutical Sciences. 15™ Ed., Mack Publishing
Co., New Jersey (1991). The pharmaceutical excipient can be selected with regard to the
intended route of administration and standard pharmaceutical practice. The excipient must be

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

Pharmaceutically useful excipients that may be used in the formulation of the pharmaceutical
composition of the present invention may comprise, for example, carriers, vehicles, diluents,

solvents such as monohydric alcohols such as ethanol, isopropanol and polyhydric alcohols
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such as glycols and edible oils such as soybean oil, coconut oil, olive oil, safflower oil
cottonseed oil, oily esters such as ethyl oleate, isopropyl myristate, binders, adjuvants,
solubilizers, thickening agents, stabilizers, disintegrants, glidants, lubricating agents, buffering
agents, emulsifiers, wetting agents, suspending agents, swectening agents, colorants, flavors,
coating agents, preservatives, antioxidants, processing agents, drug delivery modifiers and
enhancers such as calcium phosphate, magnesium state, talc, monosaccharides, disaccharides,
starch, gelatine. cellulose, methylcellulose, sodium carboxymethyl cellulose, dextrose,
hydroxypropyl-B-cyclodextrin, polyvinylpyrrolidone, low melting waxes, and ion exchange

resins.

The routes for administration (delivery) of the compounds of the invention include, but are not
limited to. one or more of: oral (e. g. as a tablet, capsule. or as an ingestible solution), topical,
mucosal (e. g. as a nasal spray or aerosol for inhalation), nasal, parenteral (e. g. by an injectable
form), gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous, intrauterine,
intraocular. intradermal, intracranial, intratracheal, intravaginal, intracerebroventricular,
intracerebral, subcutaneous, ophthalmic (including intravitreal or intracameral), transdermal,

rectal. buccal. epidural and sublingual.

In ophthalmic administration, the compounds can be administered e.g. in the form of eye drops.

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

immediate-. delayed-, modified-, sustained-. pulsed- or controlled-release applications.

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 glycollate, croscarmellose sodium and
certain complex silicates, and granulation binders such as polyvinylpyrrolidone,
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included. Solid compositions of a similar type may also be employed

as fillers in gelatin capsules. Preferred excipients in this regard include lactose, starch, a
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cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous suspensions
and/or elixirs, the agent may be combined with various sweetening or flavoring agents,
coloring matter or dyes, with emulsifying and/or suspending agents and with diluents such as

water, ethanol, propylene glycol and glycerin, and combinations thereof.

[f the compounds of the present invention are administered parenterally, then examples of such
administration include one or more of: intravenously. intraarterially, intraperitoneally,
intrathecally, intraventricularly, intraurethrally, intrasternally, intracranially, intramuscularly 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 may contain other substances, for example, enough salts or glucose 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 techniques well known to those

skilled in the art.

As indicated. the compounds of the present invention can be administered intranasally or by
inhalation and are conveniently delivered in the form of a dry powder inhaler or an acrosol
spray presentation from a pressurized container, pump, spray or nebulizer with the use of a
suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlorotetra-
fluoroethane, a hydrofluorcalkane such as 1,1.1,2-tetrafluoroethane (HFA134AT) or
1,1.1.2.3.3.3-heptafluoropropane (HFA 227EA), carbon dioxide or other suitable gas. In the
case of a pressurized aerosol, the dosage unit may be determined by providing a valve to
deliver a metered amount. The pressurized container, pump, spray or nebulizer may contain a
solution or suspension of the active compound, e. g. using a mixture of ethanol and the
propellant as the solvent, which may additionally contain a lubricant, e. g. sorbitan trioleate.
Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator
may be formulated to contain a powder mix of the compound and a suitable powder base such

as lactose or starch.

Alternatively, the compounds of the present invention can be administered in the form of a
suppository or pessary, or it may be applied topically in the form of a gel, hydrogel, lotion,
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solution, cream, ointment or dusting powder. The compounds of the present invention may also

be dermally or transdermally administered, for example, by the use of a skin patch.

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

petrolatum.

For application topically to the skin, the compounds of the present invention can be formulated
as a suitable ointment containing the active compound suspended or dissolved in, for example,
a mixture with one or more of the following: mineral oil, liquid petrolatum, white petrolatum,
propylene glycol, emulsifying wax and water. Alternatively, they can be formulated as a
suitable lotion or cream, suspended or dissolved in, for example, a mixture of one or more of
the following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin,

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

Due to their high solubility the compounds of the present invention are particularly suitable for
routes of administration in which the compounds are delivered in a liquid medium. Examples

are eye drops and other solutions.

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

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

A proposed dose of the compounds according to the present invention for administration to a
human (of approximately 70 kg body weight) is 0.1 mgto 1 g, preferably 1 mg to 500 mg of the

active ingredient per unit dose. The unit dose may be administered, for example, 1 to 4 times
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per day. The dose will depend on the route of administration. It will be appreciated that it may
be necessary to make routine variations to the dosage depending on the age and weight of the
patient as well as the severity of the condition to be treated. The precise dose and route of

administration will ultimately be at the discretion of the attendant physician or veterinarian.

The compounds of the invention may also be used in combination with other therapeutic
agents. When a compound of the invention is used in combination with a second therapeutic
agent active against the same disease the dose of each compound may differ from that when the

compound is used alone.

The combinations referred to above may conveniently be presented for use in the form of a
pharmaceutical formulation. The individual components of such combinations may be
administered either sequentially or simultaneously in separate or combined pharmaceutical
formulations by any convenient route. When administration is sequential, either the compound
of the invention or the second therapeutic agent may be administered first. When
administration is simultancous, the combination may be administered either in the same or
different pharmaceutical composition. When combined in the same formulation it will be
appreciated that the two compounds must be stable and compatible with each other and the
other components of the formulation. When formulated separately they may be provided in any
convenient formulation, conveniently in such manner as are known for such compounds in the

art.

The pharmaceutical compositions of the invention can be produced in a manner known per se
to the skilled person as described, for example, in Remington's Pharmaceutical Sciences, 15M

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

Diseases that can be treated with the compounds of the present invention can be associated
with the formation of abnormal protein structures, in particular abnormal B-sheet structures. In
the context of the present invention, an abnormal protein structure is a protein structure that
arises when a protein or peptide refolds from the three-dimensional structure, which it generally
adopts in healthy individuals, into a different three-dimensional structure, which is associated
with a pathological condition. Likewise, an abnormal f3-sheet structure in the context of the
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present invention is a [-sheet structure that arises when a protein or peptide refolds from the
three-dimensional structure, which it generally adopts in healthy individuals, into a B-sheet

structure, which 1s associated with a pathological condition.

In particular, in one embodiment diseases that can be treated with the compounds of the present

invention are diseases or conditions associated with amyloid or amyloid-like proteins.

This group of diseases and disorders include amyloid-associated ocular diseases that target
different tissues of the eye, such as the visual cortex, including cortical visual deficits; the
anterior chamber and the optic nerve, including glaucoma; the lens. including cataract due to
beta-amyloid deposition; the vitreous, including ocular amyloidoses; the retina, including
primary retinal degenerations and macular degeneration, in particular age-related macular
degeneration; the optic nerve, including optic nerve drusen, optic neuropathy and optic neuritis;

and the cornea. including lattice dystrophy.

The ability of a compound to inhibit the aggregation of AP can. for example, be determined
using fluorescence correlation spectroscopy as described in Rzepecki et al., J. Biol. Chem..

2004, 279(406), 47497-475035 or by using the thioflavin T spectrofluorescence assay.

In another embodiment the compounds of the present invention can be used for treating or
alleviating the effects of ocular diseases associated with pathological abnormalities/changes in
the tissues of the visual system, particularly associated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as, for example, neuronal
degradation. Said pathological abnormalities may occur, for example, in different tissues of the
eve, such as the visual cortex leading to cortical visual deficits; the anterior chamber and the
optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition;
the vitreous leading to ocular amyloidoses; the retina leading to primary retinal degeneration
and macular degeneration, for example age-related macular degeneration; the optic nerve
leading to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to
lattice dystrophy. The compounds of the present invention have proven to be particularly

suitable for treating or preventing glaucoma.
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Step A Commercially available 2 am no-6-picoline (10.8 g, 100 nmol) was
treated with a solution of di-tert-butyl dicarbonate (26.2 g, 120 mml) in
di chl or orwOlane46380 nl). The sol vent was renoved i n vaeoo/Eeedonbasy esi due
was heated at -70 Cin a sand bath overnight. The m xture WO

2011/ 045383PCT/ EP2010/ 065439 was diluted with ethyl acetate (150 nL) and

t he organi c phase washed with 10 %citric acid solution (70 nL), saturated
sodi um bi carbonate (70 nlL) and brine (70 nL) The organic phase was
fgg?gﬁi %\ég%{g ﬁgdrs?aecgorgipg,cg ﬁina?rgaepg Fyhvengﬁn Ld]llla(l;ba(.)oi?e elr*](;[vsi%%éﬁml HeSfTRMESE a
acet at gpgter QhitBt Aeleadt 1EHORktheO bﬁJld;lél@al X&RFE dopawRnd . anfiQJr'aO\pﬁ&lnﬁ\éeutlcally
et hyl acet at e/ petrol ether (20/80) to afford the desired conpound as a
col or | assspteble, cam@rcmdd@rc@rfbhleat wid/oe ag gixcipidyy Shawdinpgurst amd%@mheetpp“éwat ure
(19 g, NVR (400 6. 82
(d, $iprotogiday piliEESnitita Mol ese Rt ddpleq iy biscli Himbliag o

hydri de (0.84 2, 35 nnDI) was suspended in N, N -di net hyl fonnam de (50 ni)
and the m xture was cooled to 0 CC. At 0 C a solution of the title conpound
from S"trbqonwtua:bﬁvtbe (i) tl“g:r bmosﬁcaﬂnfmc?)ivfi pormpdInddividtedenpyid @mﬁwrﬁiltted(@@sem_f)thwas
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eact i G s Deloyiruy it s @eioge S ot AR B PR B el
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portion and the reaction m xture was stirred at room tenperature overnight.
The reawtlagd mecttwose elstidi lontbgd miltipliethyl reiget ador whdlatet )mehaniy0s 94
citric aC|d solution (150 nL). The organi c phase was separated and the
aqueou®’ UY9Rase was extracted with ethylacetate (2 x 100 nL). The conbi ned
organi ¢ phase was washed with 10 %citric acid solution (80 nmL), saturated
sodi um bi carbonate (80 nlL) and brine (80 nlL). The organi c phase was
separaGemﬂamyiéH ﬁw@51mmﬂaﬁm;b¢hhﬁeremnamdﬂthmysmbMénﬂsnmund«renuﬂbdﬁcThe

d f.i ed h h I ) hyl .
2321 af %lﬁgfasgﬁﬁ%mﬁs @%PS@% k(’)etrtr%g 'F% 'ayasﬁﬁstéé%r#fﬁa" g%%ﬁ%@%%@y%@lﬁ%@ﬁ%csya | ow
oi | (4ch7 )51119%‘[61?146 l@h’lbl%‘,—& %y(c‘ﬂiggnmnl%lat)mang (TI 1%16%@& (31?11&1‘19&_% ’ac%%c%oilﬁe 3H),

3.38 (s, 7.40 (d, 1M,
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sol ution of n-buty II|th 12 nL, 24 1) t|rred so] ytion of
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was stirred at . . . . . .
metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-propanedisulfonate (1,3PDS). a-

The

secretase activators, - and y-secretase inhibitors, neurotransmitter, B-sheet breakers, attractants
for amyloid beta clearing / depleting cellular components, inhibitors of N-terminal truncated
amyloid beta including pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or
cholinesterase inhibitors (ChEls) such as tacrine, rivastigmine, donepezil, and/or galantamine,
M1 agonists, other drugs including any amyloid modifying drug and nutritive supplement, an
antibody, including any functionally equivalent antibody or functional parts thereof, an AR
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.

In a further embodiment, the mixtures according to the invention may comprise memantine
together with a compound according to the present invention and, optionally, a

pharmaceutically acceptable carrier and/or a diluent and/or an excipient.
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78 C for 45 mnutes and allowed to warmto -50 C. The m xture was then
cooled to 78 C and N,N -di nethyl formam de (0.76 nL, 10.3 mmol) was added.
After 15 wonuotiessss - 78 C. nmethanol (8.4 nl) and aceti c PaTir®2¢10/06239L, 12, 8
mol ) were added. Then sodi um borohydride (0.34 g, 9.4 nmol) was added at
-78 C and the m xture was stin-ed overnight and allowed to reach room
tenperature. The reaction mxture was diluted with ethylacetate (80 nL) and
washed with a 10 %citric acid solution (50 nL) and brine (50 nm.). The

or gani se was arate dried. over Na2SO4, |tered and the olvents
were r ﬁln%{i@%lm“ﬁ% &”f%é?gl“a‘ﬂ’é Oa/é]%? PR e RS ﬁlrﬁd?lr’ﬁ‘f‘é&# Eﬁﬁfro%ﬁ“% Ne rﬁ@’f ng

et hyl a91%§0@§c%41 Etru%l 35%&111 %q{n‘?@cufap Fe'séiﬁ@}cﬁ%é?fnf;, angntnﬁwt(r@ﬂlklalmtﬁ% §(§5 %
recovery ylacetate petrol et he &60745 to affor t e title
Corrpouamztoahnga tqs)ahce nmeangle and) oftlo@By.ga phdrifceutlddINMRcéptdile MarjerCDGi8)a d =
1.56 g 2.98 (t, 2H), 3.37 (s, 3H, 4.05 (t. 2H), 6.88 (d, 1H),

7.53- 71@@n WFV@Wﬁl%ﬁﬁﬁFWE'The title conpound from Step C above (1.07 g, 4.27
nmol ) was dlssolved in dichloromethane (10 nlL) and triethylamne (1.32 ni,
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and th%%ggﬂ&%%fﬁmﬁggégﬁgwgwgga The residue was purified by chromat ography
on silica using ethylacetate/petrolether (50/50) to afford the title

conpound as a pale yellow oil (0.93.g, 65 %. . WO
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( 20/ 80k pastieiflpro paid tﬂh@delQSI @e @@W‘r‘ﬁ%ﬁﬁm&&“@g@a’t’ erff;peanddw wid. theoaggoegatiogof %
1H NNll?Dln(lﬂlgldgéem% nécﬁwoc rﬁ)uc rly_e‘})ude?s ggex.}ﬁ%ig B- am%ﬂjd g}o’nomlép él_lg')gpt%({lt)sfﬁ l(ﬂélcl |r_fi)pf 7 n'd 1
fr om Steh e, aRpVRoAEER Bepticd 1THPI )-4was -qi sisgt ved 103t Bhit adppeinnd W@..n (20
mL) and triphenyl phosphine (0.79 g, 3 nnDI) was added. The m xture was
st i rr eshonemedo pERtelvpantt higk nideculs ml\e\aﬂmwmsémd(ﬁmﬂﬁpy filgaengsd ddebugBithd | i ng
was conti,nued f.ol were r
par i £+ B BYSE of ohecsarabfit of SRVEREGN TS EiR o PN IhGF S Yo 5)
to f' U&@wl@p& evelﬁﬂl}:p&oggﬁﬁlﬁhd@\% Itwm@qulcqﬁ;hﬁyl@mep]?qm/ ?amga]traﬁy %é{ I1)
cont ai ni ng anmoni a i n nethanol per o affor e title
corrpoumdylasi foaind 148D, vauclois knpg, t§2>egmn@mse{)ublelb1y change of SBWdewmnm,aU@DClB) .
= 1.52 211), 3.40 (s,

63@8&%& tl?eﬂxéﬁjor -Pdlg 61 élayloiq_ﬁld(ll_gfb 5133[71”(8;1%8( & lngeabezi ammajfs or hdmans

In another apect of the invention, the mixture comprises antibodies which, upon co-incubation
with preformed high molecular polymeric amyloid fibrils or filaments formed by the
aggregation of amyloid monomeric peptides, specifically B-amyloid monomeric peptides such
as, for example, AP monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially ABj.42
monomeric peptides, are capable of disaggregating said high molecular polymeric amyloid
fibrils or filaments. Through the disaggregation of amyloidogenic polymeric fibrils or filaments

these antibodies are capable of preventing or slowing down the formation of amyloid plaques
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WO 2011/ 045383PCT/ EP2010/ 065439 Step G A solution of LDA was prepared by
adding a 1.6 Msolution of n-butyllithiumin hexane (51 n., 81.2 mmol) at O
C to a stwoned/msdsati on of N, N1-dii sopropylam ne (13.5 mCI/EPZ014/065%3% ) in
tetrahydrofuran (60 nL). The m xture was stirred at 0 C for 15 min and then
added at -78 Cto a solution of comercially available

2-brono-6-net hyl -pyridine (5 g, 29.1 mmwl) in tetrahydrofuran (90 nL). The
m xt ur exhwéislesds for el aleviati@ of ftl@r sBptaing Lasesriaied wWithetheNlipodd¢ med hy d¢lanean de
(7.9 ’v %fngo ‘# was added. After 30 mnutes at -78 C, nethanol (80 niL)
and ackt Frc?ala Y 132 mmol ) were added. Then sodi um borohydride (1.1
g, 28 mmol) was added at -78 C and the m xture was stirred overnight and
allowed to reach roomtenperature. The reaction mxture was diluted with

et hyl abestt entéthlaoasptf)t anidie vimgednwihe mixtur® cotnpiisesi an aditerdg.obuitdsperciglBoa m.)

and brine The .organic se par. d the aqueous..phase
ot r acPBaoUpth At e SR RS Taeals f R RRIEN s Al SRGuTTRREEE Hns
dried gyer é\!ﬁ%ﬁ%thfah'a’lQfe%ﬁ'ﬁ&f‘ﬁ'xhiﬂ"@mxsﬁx'oﬁ@r@} 8s vxeneasrdeamag@%éaim #ehdye was
purified by chromatography on silica using dichloronethané/ace one 195/ 5)

t o af f defchetitherein bdferec parpoulady pairqalich y bighalsgek lof ¢(EnfgrmaB®nal)sensitivigVR (400
MHz, CDC13): d = 3.01 (t, 2H), 3.09 (t, 11-1), 4.02 (g, 211), 7.16 (d,
111), 7.34 (d, 1H). 7.43 (t, 1H) Step H The title conpound from Step G
above (pfe e%f;noZEnémD{lﬂe mgtm@' @cﬁl%le%g ahMafibddy Hisetawbhoanam q)‘?nc(sltgo )
and i mdazole (4.84 q, mmol’) was added.” After the addition of

chl or otqrnfmsmplroopiydp&mbarmn(cﬁla@]& qmbforﬁhﬁﬂdnaﬂmpﬂt@pe wihieh W prbseneinihs Netarmimadl  at
roomte turefor 16 h. The reacti xt ur diluted with

G ot y L RbMe(a000 L PadevBSRedaW HOLES DIt i vdes BOSdreon of N a

m.) an ani ¢ phase was separated, dried over Na2804
fil terggggiﬁgs%rﬁe so%ﬁlgbﬁe@g&remved The residue was purified by

chromat ography on silica using ethylacetate/n-heptane (5/95) to afford the
title coppound as,a colorless liquid (7,36 g,. 83 %9. WO

2011/ 0¥8K83PETT EPAGT0/ 685239-YSTH NIRRT ( 488 M—Ehe” gy gla= 0y 1.49(m
21H), 00 (1, 2 4. (9,1¢H) , 22 7933 (0yy 111)5 7.4H (t, 1H)
St ep lI’ijhe tlltle (Ij?)npouﬁg fron6128tep7H abg\ge (g@ 21 2% 0. 6?1mml)7and the title
conmpound from Step F above (0.16 g, 0.63 nmol) V\ere di ssol ved in tol uene

(11 nlL) and treated with 2, 2-bhis(di phen | phosphi no) - 1, 1- napht hal ene (0. 082
g, 0. 1Darhapyly alﬁdelg@a? d%dthé?c% nb&t%%eomwﬂed@ﬂ%d 6’3"?111‘?6?3}“331%@11?@%‘%1‘{1 on

m xt ur then,d 0 Lyr e
Tor 1 owkalts 121824 0R00RRRM Db uPPGLE B RO WO HANCAAR, EEARLA AR £

chl or ofe@idies Dph& R0 (&m@ﬁlﬁu@ thﬂseaﬁbm%o%e)cogﬁhen eRBIndg sves s»aichv»esldﬁ@a{red and
the mixture was heated at -80 to 85 Cin a sand bath for 45 ninutes. The

react i Bigdpianie ingglvediip gheckinding 1of dicnirpmykoad ataseip god facpted e pPortiet 1¢.20- i) .
The or ?‘%Béth?%ﬁ%m% 73‘@1%'8%? g\éll,tl(gl @.tvél"l‘ &evq% sodi um bi carbonate (20 niL) and

brine ani c arated, dried over Na2504, filtered
and the solvents were rem)ved The reS| due was purified by chromatography
on silica using di chloronethane/acetone (95/5) to elute unpolar

i mpur i i espedibe Iemhe@lnwt éh%ymhtw@e@fafﬂle/meﬂqefptnaﬁetwelzmlm)sefﬁ onafdfgion toHbetitl e

goggoggggp?un% cgqhei 1 fe_nLtugr\év 2! antlégsyz %@g?ggla%%/%() lﬁf_lr)nc 1%1‘1 n% 0&/2%1’265%%%?%’ d =
3H) . m@ﬁo&l@nalZbi)lmbd}lgozp:ﬁ'tlaul&lﬂ) a 4blﬁﬁlcﬁ@1ﬁa'lsmolabalonfﬁ 3&11(63137, Lk lud g4 Any d.

1H), 6.88 (dd. 1H) 31 (t 7.54-7.57 (m 2 Ste ‘
functionally equnalent antlbody or functlonal parts thereof, which antibody has the

characteristic properties of an antibody produced by a hybridoma cell line selected from the
group consisting of FP 12H3, FP 12H3-C2, and FP 12H3-G2 deposited on December 01, 2005
and December 09, 2005, respectively, as DSM ACC2752, DSM ACC 2750 and DSM
ACC2751, respectively, ET 7E3 deposited on December 08, 2005 as DSM ACC2755, and EJ

7H3 deposited on December 08, 2005 as DSM ACC2756.
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The title conmpound from Step | above (0.26 g, 0.53 mmvl) was dissolved in
tetrahydrofuran (1 nL) and di-tert-butyl dicarbonate (0.17 g, 0.84 mmuol)
was addedwoAhtigmsisie additi on of 4- di met hyl am nopyri di RET(EP2€0663339 0. 05
mmol ), the m xture was heated in a sand bath at -65 C overnight. Another
batch of di-tert-butyl dicarbonate (0.17 g, 0.84 mnol) and 4-

di met hyl am nopyr| dine (0.006 g, 0.05 mml|) was added and heating was

cont i nﬁ%ﬁe aerticylsrly; theynpaion galss 3PET tipod 0 rebBWED afso fungonplly Tgepivakamhi ni ng

sol Ve”}md"b’aﬁy )bﬁw{,gﬁﬂ? éaglg 4ﬁ16960?‘ ug%np ﬁy g%?bl‘tldfgln Ofl lgnecsggetcledtié dX 6 eeg'iﬁu%ht

di car bdhat e nu

The reédrﬁléﬁng\/@ﬁ Fpmrlest 20 bm:;:tmoami pErlaHB}G”DHeﬁdslttd?@n Irkcfigbét-tiepbanand o
el ute excess di-tert- butyI di carbonate, foll owed by ethyl acet at e/ n- hept ane

(10/ 90Pe<t%ﬂl@f108r Q0% eesppet velye oA A GE2 T3} BN ACGi2759 @l@fﬂ@/l /80CH551,

1H NNR 7 2
o1- 1) 1sog el By glpglsp O Tremi Bl adhy Os i gter S 3 S
214), 1p%§rt&1 (&7Déueﬂ1beﬂ-@9-)700§a9@§MAC—U‘;')7567 35 (d, 1H), 7.47-7.52 (m 3H)
Step K The title conpound from Step J above (0.27 g, 0.428 mmol) was

di ssolved in acetonitrile (5 nL) and a 1 Msolution of tetrabutyl anmoni um

fl t et h

st rr ediod MSE i acth eboafed it fodhtitiia YRE SRS el iR Mhoved:
The 1 eshusssuas, WuEh fslifebrBdratel Mot ppfe@é}eﬁfceon silica using

et hyl aeet at e/ n-heptane (60/40) to afford the title conpound as a col orl ess

oiI (0.199. 92 %9. H NWR (400 MHz, CDC1:3): d = 1.51 (s, 911),.1.53 (s,

2. 98 7.(t 1 3.3.5 (s,,3H.,. 3.78 (hr-s,, 111),. .
3 98 411 fu&lher %E%dt t%eggut%qdy \%’_ﬁjﬁ isbcogg)rléecg§ ﬁ?&)ﬁﬁ@ aceor. gqg(ta thﬁ‘ﬁ)’gm‘fmzt%
7.57 (£ngh§1|1'9110551ﬁ@)03y -BP% fl bh& GREROURG fELﬁmlﬁe%padﬁl@Q)Q\b? a( Baghfer thaeg’f96
nmol ) was dissolved in %1 | oromethane (2 nL) and triethylam ne (0.12 ni,
0. 9 nmbhgsevead faddadantmbdes thatecanddi tuitably afsedretithem dsuinfxanek actdrdingde tb@ 06
inL, 0.8 t he was stirred at r.oo oper a The
it ur VS MG e Tl v e SR PR BBy ST phy on
si li cagiging Bt hydacet at e/ n-heptane (50/50) to afford the title conpound as
a pale yellowoil (0.2 g, 90 %9. WD 2011/045383PCT/ EP2010/ 065439 1H NMR
(400 M—Iz CDC13): d = 1.51 (s, 9H), 1.53 (s, 9H), 2. 90 (s 311), 3.09 (t.

6 9 1 (H theléxgtlbo%y A h;ung)@n% anﬁ%é'(}ssfté)bet%)lag ¥y CX%'_g)ltS azhogt cham an 10&%7 %Eﬁil(l gi% 1H),

depicted in SEQ ID No. 2 and SEQ ID No. 4 of International Application No.
PCT/US2007/073504 or exhibits a light chain variable region and a heavy chain variable region
as depicted in SEQ ID No. 1 and SEQ ID No. 3 of International Application No.
PCT/US2007/073504. These sequences are also shown in the attached sequence listing.

In still another aspect of the invention, a mixture is provided which comprises, in addition to
the compound according to the invention and as described herein before, a peptide fragment
from the N-terminal part of the AP peptide, particularly an A peptide fragment consisting of a
single or repetitive stretch of between 13 and 15 contiguous amino acid residues from the N-
terminal part of the AP peptide, but particularly an Ap peptide fragment consisting of amino
acid residues selected from the group consisting of residues 1-15, 1-14, and 1-13 from the N-
terminal part of the AP peptide, more particularly of residue 1-15, including functionally
equivalent fragments thereof, but especially a A peptide fragment as mcentioned hercin before
attached to, or incorporated or reconstituted in a carrier particle/adjuvant such as, for example,

a liposome. The peptide fragment can be comprised in a vaccine composition. In particular, the
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The title conmpound from Step L above (0.2 g. 0.36 nmmol) was dissolved in
N, N - dinethylacetamde (1.3 nL) and sodium azide (0.12g. 1.8 mmpl) was
added. Thwornkta4smB3was heated at -75 Cin a sand bat h opermpgém/ocsHie
m xture was diluted with ethylacetate (25 tnL) and 10 %citric acid (10
mL). The organi c phase was separated, washed with brine (10 nL), dried over
Na2504, filtered and the solvents were renoved. The residue was purified by
chr omapapgdaphygenns siddifoa hysi hgppdilvydradydtanhebin nepty athet f2ilit-86)insatiof oo d t he
title conpaynd as a.col rless oil. (0.16 g, 92 %. 400 CDC13)
d - 1.6 id n‘@@rﬁr of tagy ! ipgsonep fﬁ“‘“eg oy adisyant pgmeWR b hmﬁw €5,
3 ( 5 Om
4 H) - l'é%d% l\‘gl{_lt_wﬁéczl{ﬁ?);[et ew;ﬁ:%h f})u&cﬁ%ﬁ% ra(s) %n %tﬂcélgg%?r él'gbop\?géc%eggl 1@1@ hp%@me Erléli@r ind
dl SSO| e dimehaibn ey dlﬂfadﬁ wr g feptidd peiag gositidypdeanyd| qtﬂhmlszmﬂnmelo(sé) pﬂo»@nnt@ t(89
ﬁ@? added. The reaction m xture was stirred. at roomtenperature for
30 h ard "PREMWEEEFC (2 nl) was added. Stirring was continued for 14 It and
the solvents were renoved in yam The residue was purified by
chromat ography on silica using dichloronethane/ net hanol (95/5) followed by
di chl omanttrthamenh et heumad f thel{nizentﬁmntlﬂilr]iop@lhﬂ:@r hldréphdtaemoidtaisi anfamreabidnol  per
500 nmL). to afford the title conpound as a colorless ail (0.13 85 %

1H VRS- a chexplive: bugspecrel; a dafy, acid g irediceny | ot g }‘@g%}%phpliiH)In 3 08

L 2 hgicybd vyt 305, Bl 3ot BB BB By, -0

t|tIe ghaigha rdnthino bh Skdppvant adaol eas( Fod 2xgmple, Abidmm] hlvand cdelanopbpyphatl ne
(0.043 0. 27 nnnl) were dissolved in toluene (4.8 nm.) and treated with

2, 2- bi ggqupblﬁeﬁquaﬁ@gpwq#@sa-pweq hapiy Heas igey (ﬁnde,nm@eum 050 PRFHE HIRIIE ngy

sodi u t Cl i m xture was then
degas2%%?BEC%H%%V?H§dag§%§%% dﬁnﬁé%hﬁﬂ%oé%¥gh?mﬁf§tﬁﬁg ol | oned by the
addi ti on of trls(dlbenzylldeneacetone)dlpaIIadlun1ch|oroforn1conp|ex (0.025
g, 0.027 mml). The reaction vessel was sealed and the m xture was heated
at - 80These gmdCiurthen cempesitiong Mat gan 45 whitdbbessedThe hee@dxtien o e upTesaihs
dilute hyl tecs(3 n ) o T anj e was
washed Wi tLOH %urae Sgdl Boirn bﬁXWLJ q? e E p%ghggr_ldl%elggn&(qg a%@ Cgp%i

or gani w(pbasr)ssAs | separ ated, dried over Na2504, filtered and the solvents
were renoved. The residue was purified by chromatography on silica using
dichloronethane/acetone (95/5) to elute unpolar inpurities, followed by
ethylaﬁetate/n £ elute

1agN081s Pf zu} Olgmﬂnd gssomate)ﬂ ey 08%%“{’#% or otfra eprec%sporsq%ﬁ:]tté%?} ﬁ%@ggpt S

The | ess=paola ct Was Separa pol’a

pr epar gkbdiged agezp;le at esndidaint BsientOndy FIAchUsLNGy ﬁét@b’tir%q% %&lm— hephaoe
(70/30) as a nobile phase to afford the title conpoun | ess pol ar:

( o 028 cginppriideageerdiegicthie, ny@itgm 1o tha aNyRi¢ @cm)elmm a @ISy i sitis which ( s

, ; (t,
o b1 gingatsprinkthy e 3atghlerorgthpseticods” part bl bofy At usnddidkt ety the 270
8. 30- @nydid Hhu?eilalﬂndnééﬁa&%ﬂﬁ ‘a e&np&ﬁmgm BR! ﬁwmtdlpwmml bind< (14 aﬁl%rold NIVR
(400 MHz, CDC13): 0 (s, 18H), 3 (t, 2H), 3.10 (t, 2H), 332 (s,
3H), 3p1©g.1n 3allzwv1(1gnthez gqglpound3(2f (he, mgqm;yon 1. l()]()d (t@rth@ amykmd p@rtsun (odfoujnl—g

gt gé E;?Lgn ound/plgiel)n compqex de%ectlglg the ]fJ'])n’latlon (%IT ‘Zle Longpmung/pmtém compléx ang - 1
correlating the presence or absence of the compound/protein complex with the presence or
absence of amyloid protein in the sample or specific body part or area, optionally comparing
the amount of said compound/protein complex to a normal control value. wherein an increase
in the amount of said aggregate compared to a normal control value may indicate that said

patient is suffering from or is at risk of developing an amyloid-associated disease or condition.

Monitoring minimal residual disease in a patient following treatment with acompound or a

mixture according to the invention may be achieved by detecting the specific binding of a
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WO 2011/ 045383PCT/ EP2010/ 065439 The nore pol ar product from Step 0 above
(0.035 g, 0.06 mol) was dissolved in chloroform (1.1 nmL) and treated with
a 2 M solwbi2on/maf3saydr ogen chl oride in diethylether (1.PCEEP2010es48®acti on
m xture was stirred at roomtenperature overnight and the solvents were
renoved using a syringe. The solid material was dissolved in water (2 nlL)
and filtered through a 0.2 1.tmfilter cartridge. The filtrate was

col | ect@dpamd tdeerdsty teetite ievapi.mmatbetdietwl}d@iﬂqrrdtehhm tisampleconpowitd \slsiclan

or ange. ss_(.0. 026 90 ¢ WR 400 MHz 0): d=2.92 (s, 3H),
3.03-3! nglyadeaﬁgmw 8 semls s ERgcl Mg%p@é Ofdvoggr%ea ipestigo m&m%
6. 79- 6a1§ O{Jnam‘?’%t]‘l) int® cggtaétdwul’ltlé%omgmﬁﬁf éf %lr:é {ﬂv@ntlé}mh(d}{sbi(ngg@ne amg?oﬁ
349. 52 tep The less polar product from Step O above

0. 046 mtmdn)l alll&smdg gzotongmund te il ©f the myhid pmjymancfotm eaatcedlpwundipla)tanM
solution of hy drogen chloride in |eth | et The reagct.ion

mi xt ur MRS s dpteriing She foygmtien n‘bfe %t a?l 1’%‘\‘}121?1?1 PGHt Cawa’ nand SOyEIHias s
r emveﬁre%@’le@%r bW HAfe cdi Hgmﬁﬁ ﬂfrgte%o% &l wﬂ%%héjﬂ)r%%gké/ Sldaﬂsalc\é@)tf%ﬁwiogd m.)

and filtered t rougha02 Il'ter cartr ltrate was”

col | ecpetkiamd ticheangdt we specwas bedsapot at exdat(qat'a)hﬁldy dorhbﬁntgi the enmmnpoﬁsndd as an
orange gl ass 50 024 g, 97 %9. |IHNWR (400 MHz, D20): . d = 2,9 .

3. 00 (gommld pgotg ((qmpIQ)H)to agiogrgal( Qontlgﬁ_ lﬁllue 4Whgrey(nt an measeema 1eeangqpn€ 2H)

?t .701%_ id ]a'EQrvg @(ga%m(p redjtlgb l_S ngﬁ 5 2180125%155 zill\?éﬁl(ngg:ﬂ 21']’1?17}’1 ;a?d %Séjﬁ 1Bmm+7 70

Preparalffamﬁrolﬁxamammai?re(smmm)mde 1): Step | 1. NaH, DWW 2.

Predicting responsiveness of a patient to a treatment with a compound or composition or a
mixture according to the invention may be achieved by detecting the specific binding of a
compound according to the invention to the amyloid protein in a sample or in situ, which
includes bringing the sample or a specific body part or body area suspected to contain the
amyloid protein into contact with a compound of the invention which binds the amyloid
protein, allowing the compound to bind to the amyloid protein to form an compound/protein
complex, detecting the formation of the compound/protein complex and correlating the
presence or absence of the compound/protein complex with the presence or absence of amyloid
protein in the sample or specific body part or area, optionally comparing the amount of said
compound/protein complex before and after onset of the treatment, wherein an decrease in the
amount of said aggregate may indicate that said patient has a high potential of being responsive

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
monitoring minimal residual disease in a patient or for predicting responsiveness of a patient to
a treatment with a compound or a composition or a mixture according to the invention and as
described herein before are, for example, fluids such as serum, plasma, saliva, gastric
secretions, mucus, cerebrospinal fluid, lymphatic fluid and the like or tissue or cell samples
obtained from an organism such as neural, brain, cardiac or vascular tissue. For determining the

presence or absence of the amyloid protein in a sample any immunoassay known to those of
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Step HI , NN N 1?1'" HH x3 HC Boc20 Br N NH2 CH2C 2, DI EPA Br N NHBoc
DVAP Step G Step A The title conmpound from Exanple 1 Step H (0.9 g, 2.51
nmol ) andwoanmmmiesisal | y avai |l abl e 2(2- am noet hyp- pyri di neCtEr3eioges439 78
mmol ) were dissolved in toluene (45 nL) and treated with

2. 2- hi s- (di phenyl phosphi no) -1, 1- napht hal ene (0.33 g, 0.48 mmol) and sodi um
tertbutylate (0.63 g, 6.6 mml). The reaction m xture was then de%assed by

bubbl i ﬂlghrmgdﬁlltlhﬁlmrgh(whélarlew&nddwnm Actifrogligsofl I@ﬂhemt@'y Matmlalaﬁmld ONNGf

beseol HaARr Y P ahTaoST Ry Rits: 395 on 23y B e g Bnenaitle. GS355 Lot

for 4A5uKidRUitBZe iddifct BaStiARA mMBIhSEHH8n YRS oty treheitstBr 84tB)tHlonaEEISA'S ahd SO
m.), water (30 nL) and brine (30 nt). The organic phase was separ at ed,

dri ed owvepndaF@eationi dnderagtitaadont h%ﬂasmvaeiﬁtasled\eiﬁ@crm@mwédhesvhésa*y@ss dige was

Co ol ubetiiparn T aoayonseel CrtershEa by e it PRt AT B BT SRS TR0 1 o

conmpound as a dark yellow oil. Three addltlonal runs yielded a total of 3.4
g (84 % . WD 2011/ 045383PCT/ EP2010/ 065439 11-1-NWVR (400 MHz, CDC13): d =
0. 98- 1F@0in(sity daphpsis. 2h8&mygctund 2H§c()m@0511©n©t mnthye acsorﬂal g(tq thedibyentibnGed @ |

2H), 4.81

(t 11i§5crlghc%ber€1[n l;%fpﬁe mgyé«% ?ddl:]l-lll;%lqj‘ed fo the org]dn sm o’ g’e dlagnosegr?)v mI_Qhods

known in the art such as, for example, intravenous, intranasal, intraperitoneal, intracerebral,
intraarterial injection such that a specific binding between the compound according to the
invention and the amyloid antigen may occur. The compound/protein complex may be detected

through a label attached to the compound.

The immunoassays used in diagnostic applications or in applications for diagnosing a
predisposition to an amyloid-associated disease or condition or for monitoring minimal residual
disease in a patient or for predicting responsiveness of a patient 1o a treatment with a compound
or composition or a mixture according to the invention and as described herein before, typically
rely on labelled antigens, antibodies, or secondary reagents for detection. These proteins or
reagents can be labelled with compounds generally known to those skilled in the art including
enzymes, radioisotopes, and ({luorescent, luminescent and chromogenic substances including
colored particles, such as colloidal gold and latex beads. Of these, radicactive labelling can be
used for almost all types of assays and with most variations. Enzyme-conjugated labels are
particularly useful when radioactivity must be avoided or when quick results are needed.
Fluorochromes, although requiring expensive equipment for their use, provide a very sensitive
method of detection. Antibodies useful in these assays include monoclonal antibodies,

polyclonal antibodies, and affinity purified polyclonal antibodies.

Alternatively, the compound of the invention may be labelled indirectly by reaction with
labelled substances that have an affinity for immunoglobulin, such as protein A or G or second
antibodies. The antibody may be conjugated with a second substance and detected with a
labelled third substance having an affinity for the second substance conjugated to the antibody.

For example, the antibody may be conjugated to biotin and the antibody-biotin conjugate
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Step B The title conpound from Step A above (1.7 g, 4.26 nunol) was

di ssol ved in di choronethane (30 nL) and di-tert-butyl dicarbonate (4.75 g,
21. 3 nmolwowasl/|sisaed. The sol vent was renoved and t he oPCY/RPesi0@eR3INAS
heated in a sand bath at - 75 Cfor 18 to 36 h until TLC indicated the
consunption of the starting material. The m xture was then purified by
chromat ogr aphy on silica using ethylacetate/n-heptane (10/90) to renove
excessdgipcted psing labplled padimpendicatavidin.| Breldrpythe ehybodyanar by aonHBgitethto a

30/ 70 f f t : | il T i el ded
Lot ol GlARE ydyrbty e ROIPRL Bed5y B BB N N ooty T 213311
1.42 (s, 9H), 2.92 (t. 2H). 3.11 (t. 2H), 4.01 (t. 2H), 4.30 (t, 2H). 6.90
(d. 1H%ﬂ 7.07-7.10 (]\m_lH), 7.12 (d, 1H). 7.36 (d, | H. 7.46-7.56 (m 2H),
8.49 ( hosgrgf seispryckihan the wé viBrpewnef thessmnd: aperBuibbly daeds whigh maghe mol )
o O D YE e AR Pl A SR B MADgbb Rl R o

M Xt ur gagyaents tHekdofdadbe AQROMpiSHEAAIRoWER dONIQENE s 8RimbohE IGRIWaB tisoswRf €
renoved. The residue was purified by chromatography on silica usin

et hyl aewlinaneskid iatlfeort Tvpwal feehraquaspodesaribesl by Bemnedy.el. IHowvetal-| 1976, &‘?iﬂg, 95

2 oa' (MG, R0 AT TS of. Wy 31872 8ckil ofif ada w1

7. 38 (douplirfd) tefhrifnck. ménfidried RAHhe BttdSarkdihe dthtarahyde method, the periodate
2011/ 045383PCT/ EP2010/ 065439 Site p LD The title conpound from Step C above

(2. 57 gethpdade dirpdlyinvide mdthod oandethdrg, adli cfhitaehosre incareergtad hy yeferaace herein.
triethylamne (2.33 nL, 16.9 muvl) was added. The m xture was cooled to 0 C
and net hanesul fonyl chloride (1.17 nL, 15 mml) was added. After the

addi t i Qﬂn‘msilﬁﬁifmia@ia?@utﬂ@@ ATHHEHIE QnWB&yS feflio8dfoRtdeRcking e Pre¥bitcadag hen
at roomtenperature for 1 h. The sol vents were evaporated and the residue

was puaidytedvipyeiotihoardibody sdhlellod islitecdtabusiangyiet wyh asewat entilwdafthards t he
title co as. | e | l.ow.oi| (3.1 g, 98 %9. 1K 40 ., CDC13) :
o L7 BEEbAGTR R P daCede 455 ihe SSeohg Upybpan s nETRNG &6 0et DBYLO 4 o
(t, 2HngRdRY of the dnjht frdm rich dht rhdRocikidh an?i’oé@y {sSeribeddn othefQotd, ik -

7.53 (t. 1H), 7.56 (dt, 111) 8.49 (d, 111) Step E The title conpound from
St ep Dmabosleng] Bndody, is 8. [Gusamantipodyatheditbs bbwldall, sevont] Rhtibaliyrnehyh@aetvae de

(17.5 nL nd_sodi um azjde (1.2 , . 18.6 | ) was added., The m xture was
heat odusiodysr Qs ik TOR i ody i Bt Hh IPTHRE e s e bl tion

et hyl aget@hfy @}%ﬂti%ﬁg-&ﬁ%d"&%_ .rpM&qu a mH3GetRY 9AR] Poxpﬂﬂé‘i)%ly‘é@)%alsﬁﬁ%ﬁé ed,
washed"wth brine (40 nmL), dried over 'Na2SO4, filtered and the sol vents

wer e renbyethpldied inethe dusnweasgaurdekirdetd byerahr oratabgr apryfeoablgial daectalde ng

et hyl ace&at e/ n- hept aqge £60/ 0) to afforq the title co ougd as a colorless
oi | . TWSHISSUGh &1 B0t gy Hporgpecst o g clepjroghemijumipe Lagen®Hz, CDC13): d
= 1.43 (s, 9H), 2.97 (t, 2H), 3.12 (t, 2H), 3.69 (t, 21-1), 4.31 (t, 2H),
6.87 (d, 1H), 7.07-7.10 (m 1H), 7.12 (d, 111), 7.46 8d, 1H), 7.51-7.58 (m
2H) , 8AbQlterhatitdouble antibody system, often referred to as fast format systems because they are

adapted to rapid determinations of the presence of an analyte, may also be employed within the
scope of the present invention. The system requires high aftinity between the antibody and the
analyte. According to one embodiment of the present invention, the presence of the amyloid
antigen is determined using a pair of antibodies, each specific for amyloid antigen. One of said
pairs of antibodies is referred to herein as a "detector antibody" and the other of said pair of
antibodies is referred to herein as a "capture antibody". The monoclonal antibody can be used
as either a capture antibody or a detector antibody. The monoclonal antibody can also be used
as both capture and detector antibody, together in a single assay. One embodiment o
present invention thus uses the double antibody sandwich method for detecting amyloid antigen

in a sample of biological fluid. In this method, the analyte (amyloid antigen) is sandwiched
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Step F WD 2011/ 045383PCT/ EP2010/ 065439 The title conmpound from Step E
above (2.4 g, 6.52 mol) was dissolved in tetrahydrofuran (60 nL) and

tri phenylwbasphi4sss3(2. 15 g, 8.17 mmol) was added. The r @aTiEPROI0OGIBUr € WaS
stirred at roomtenperature for 48 h and then water (30 nlL) was added.
Stirring was continued for 1 6 h and the solvents were renoved in vacuo.
The residue was purified by chromatography on silica usin

di chl obayeehds élﬁ?%‘toh alﬁtdqodq 984 the ¢apture W@dﬁﬁbé Fa?tur@yanﬁb g irfeypistied by
gbghlrﬁ“%%l% 1E]1 on 0 tahsohg ctug)leél% i torI arllwglb wou] (fon?amT% de?%lta{)le”%%glgnm per

npound as a ow oil
1H NNPO&I&QQ) Mﬁlfg@ﬁ@%@sen& of the‘hﬁtl()@dy—ﬁﬁ?ﬁe Earﬁl&/uﬂi anPtus te PRséhckbf(the 4H),
4.31 (t. 4 (d, 11-1), 7.05-7.09 7.12 (d, 1H), 7.37 (d,
111), sznalbee(t 111). 7.52 (dt, 1H), 8.47 (d, 1H) Step G Conmercially
avai |l abl e 2-am no-6-brono-pyridine (4.25 g. 24.6 mmol) was dissolved in
di chl oronet hane (50 nlL) and N, N'-dii sopropylethylamne (5.25 nt.,, 30.7
nol ) BdngiarydioNB phydeatbAAR¥E il ie, 10l aileBmg,mﬁqtea&omﬂwr&xtmaa@gld@ﬁ tubféﬁbﬁr the
addition of a solution of ditert- butyI di carbonate (5.9 g, 27 ram)l(%3
di chl opfdmilhamenégmtlmlastncm ghasgthgads anlsslisles wheah are wabloknavenpethatfigléeo
overni ght .. m xture was diluted w oro than 00 nL d vvashed
o £ 1SR B R s e fa TaT R ha 2B o sl BRGis
separ a8 edisodid EihodMen thisd 3ed it tHeQFEHIAOFbcbRtE, 8 AUMBBE & PGSR 1ﬁ§t€ﬁM%ﬂch The
resi due was purified by chromatography on silica using

et hyl aasen)doe./ mirhepludove. ¢BIbBY aceamf Losd fibére andtdteergmmpoupdymsrsahanhibeen sol i d
(2. 15 3{40/% Y\gshl n the colum with ethylacetate/ n-heptane (10/90)
afford lowed Bt §b|8?? ng his-Boc-derivative as a white solid (1.95 g, 21
% . 1H—NNR(4OO MHz, CDC13): d = 1.52 (s, 9H), 7.13 (d, 1H), 7.27 (hr-s.
11-1), 7.51 (t, 1H), 7.90 (d, 1H) Bis-Boc derivative: 1H NVR (400 MHz,
CDC13) Thalpkaqde U d¢s jn ﬂaSHbswc?anZUior(lxd»;iy fiH)q (suchtas (b retjlmij canglien c¢tl laybkpf alV\D

2011/ 04538FPCT/ EP2 10/ 06543 f’[ e %le lr:IrE‘l hydri & @8 was
suspentfi@al PAHNIA AePRPIELePYnrWscipily anymam gu NG I)QPIJ?’B Udar dé to 0
C A st&1§tc§%HB' %h&fm&gﬂeaﬁlﬁ&lhﬁhﬁ&rﬂ?ﬁhﬁ'&g fif IR 8RS ARQY ews(u]il @@stgm 6.1

mmol) in NN -d yl acetam de (5 nlL) was added over a period
m nut epartidflidy alshmamdldmnuhomny\hsi bﬂmcpélm'eéqmtltdlx@m:aéaabhnmmlmex/thmgewa]s tbtirred

at 0 Cfor 5 mnutes and then 60 s_at rogmtenperature. Then
met hy! {isUeHel (e 5HE, Sygleid GRobg © 5@3 afggdvédmeﬁw la{éﬂgﬂ.ﬂ ¢ A1 My BYEL i on

m Xt ur ith:redy a Mo a t e was
o LB INGR, 3, COBT YSRELSLIL R OUER L Bl TG ARl 0 gty

sol ut i discas8andd) jmmahathatipids:sdiiamybiid-ar zhmrbaﬂyz aft8fuands) painslofes me ah3Grenl) .

The organl c phase, was dsepar ated, dried over I\la2804 filtered gnd t,)he
sol venteRishr e MasH ed. deprerals® quBWts piadel'ed bYSI€Rr onbtSHRphy 28R )si 1 ca

usi ng gl:hyl l(ﬁ}gﬁy?ﬁ%_&@a@q%%e (5/95) to afford the desired conpound as a

colorless Tiqu

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

The term "test kit" refers in general to any diagnostic kit known in the art. More specifically,

the latier term refers to a diagnostic kit as described in Zrein et al. (1998).
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1H NWR (400 MHz, CDC13): d = 1.52 (s, 9H), 3.40 (s, 3H), 7.17 (d, 1H), 7.47
(t, 1H), 7.74 (d, 1H) Step | The title conpounds from Step F (0.525 g, 1.54
nmol ) andw6ten/iH5388. 423 g, 1.53 mmol ) above were di ssol vew/EPRooObi4eNne (24
m.) and treated with 2, 2-bis-(di phenyl phosphi no)-1, 1- napht hal ene (0.186 g,
0.3 mol) and sodiumtert-butylate (0.383 g, 3.98 mol ). The reaction

m xture was then degassed by bubbling argon through the reaction m xture
foll owed by the addition of tris(dibenzylideneacetone)dipalladium (0.133 g,
0. 15 nu-nol). The reaction vessel was sealed and the m xture was heated at
-110 Cin a sand bath for 45 mnutes. The reaction mxture was diluted with
ethyl acetate (100 nL), water (ZOEMM@'M#)” ne (20 nm.). The organi c phase
was separated, dried over Na2SO4, tered and the solvents were renoved.
The residue was purified by chromat ography on silica using

di chl or.onet hane/ acet one (95/5) to elute unpolar inpurities, followed by
et hyl acht awgﬁffﬁl%@ f%@m{née/ofidgle fyeption anhibng g ?%%eg%lﬁwfﬂan a2\ their
2011/ 0 P 0

furt helr%%g%?élaﬂ o %3515 %r‘gérrég&“w@ f/ﬁ]gggléﬂg\kﬁ] gx%@ ng %race{ a?gélf’%&lh?‘sé‘ﬁ ane
( 60/ 40)imitmgaihfany ehathe titl e corrpound as a pale or ange 0|I (3 9, 89 %.
11-1-NWR (400 MHz, CDC13): d = 1.50 (s, 9H), 1.52 (s, 9H), 3.02 (t, 2H),
3 18 (t, 2H), 3.32 (s, 3H), 3.70-3.74 (m 2H), 4.38 (t, 2H), 5.20 (br-s

8 2 7-06- . e :
71 (10 piffindithy BaftigRt W e q@buhusr P ph ifvdigh foy'y
St ep Jméhardd ddigy agnpautid afsap nSie i the ahoXatdndaid, in Dirdlassiyofor nwasurthesbel ved
in dichloromethane (50 nL) and treated with a 2 M sol ution of hydrogen
chi or i #eibikonyplagaiazationis deswibad) . The reaction mixture was stirred at room
t enperature overnight and the solvents were renoved using a syringe. The
resi due was dissolved in water (30 nmL) and filtered through a 0.2 kmfilter
cartridge (10 nL per cartridge). The three cartridges were washed with
water (5 nmL). The conbined filtrate was coll ected and the sol vent was
evapor t‘%@l‘m@mgxaanlﬂﬁ%eze dryer to afford the title conpound as a pale
orange foam (2.2 g, 88 %. 1H NWMR (400 MHz, D20): d = 2.79 (s, 3H), 3.02
(t, 2H, 3.33 (t, 2H), 3.57 (t, 2H, 381(t 2H), 5.81 (d, 1H), 5.92 (d,
114), Bilhkadedhts dtd) solferBd weeb oBthihed T}O’i@ c()ltnmelc]iﬂ) sourced &nf tused-lvl)l‘shoﬁt 83thér 91
(m 2H). 8.42 (t. %859 (d. 1H) (ESI mz = 349.42 rfgt
Pr eparmlifmtlmdhpm X%ap@tearﬁgncm@l@qﬁrmh@é(ﬂ MEBHEMR $Q§’F«U@‘@m§b@ uteyated WO
2011/ 04538; 4 Cﬁ/ EP201

ass spec.‘p } Q% were recorded on a Finnigan MAT TSQ 7000 spectrometer.
Chromatography was performed using silica gel (Fluka: Silica gel 60, 0.063-0.2 mm) and
suitable solvents as indicated in specific examples. Thin layer chromatography (TLC) was
carried out on silica gel plates with UV detection. Preparative thin layer chromatography (Prep-

TLC) was conducted with 0.5 mm or 1 mm silica gel plates (Analtech: Uniplate. F2s4) and the

solvents indicated in the specific examples.

Preparation Example 1 (compound 5 and compound 13):
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2 MHCI, Et20 CH2Cl 2 Step H Step A Conmercially avail abl e
(6-bromopyridin-2-yl)-nethanol (1 g, 5.3 mml) was dissolved in

N, N - di mewbybfiomszsai de (20 ml) and i mdazole (0.97 g, 12C3EPaOMI0§543mS
added. After the addition of triisopropylsilyl chloride (1.58 niL, 7.42
mml ), the mxture was stirred at room tenperature over the weekend. The
m xture s diluted wt dlethylether 80 nL) and washed with 10 %citric
aci d sol/ﬁa onJ_ZS%Q, bri’ é Thet&vg&ihj c pbgl\gé\was separ at ed,
dried ovét Y2, fil t”er“Ecd 2md t he "sOl Jgnt sowere rEOVEd.Y The resi due was
purified by chr on%ﬁ ogr aphy or*©8Blica using et;INS@H,acet at e/ -he tane (5/95).
Fractions containing the protected al cohol wete coll ecte C& th. he sol vents
were evaporated to yield a colorless liquid (1.7 g, 92 % Stea_[he protected
al cohol (0.85 g, 2.47 mmol) and conmercially avail abl e 2-¥ 2-

am noet hyl ) -pyridin 0.35 9, 2:78 wereNdi ssol ved i \tol uene (45 nli)
and treated with, | 8- 4diphEny,| SPhi o) =p 1. (0.33g, 0.48

mmol ) and sodi u tert Bett y12at® (0. 63 g, 6625 Mol ). 0The reaftion mxture
was then degasged by bubbl isef argon through t&PFeaction nixture followed
by the agdid,i on of tr| s(di benzyl i deneacet one) di pal | adi um (0.22 g, WO
2011/ 045§@§P / 654@9003NQ4 mol ). " Thé "PedEt i on[ Vessel was seal ed and
the m xt wibde’ a ed “m@at 0 85°CTT N & samgrdat h” Ore 45 ninutes. The
react i onstwi xt s di I Ut%‘dHWIth ethyl acetafd, (1000 nl), water (20 ni)
and brine (20 m_). The organi ¢ phase was sepa#at ed, dried over Na2SO4,
filtered and *he soI vents were renoved. The residue was purified by

chr omat ogr aph ilica_using di chI oro ne/ ac ne (95/95) to _elute
unpol ar |;(py\ t| e i ol +ewéd—b Byd eth cet pﬂﬁ?@fd ,ut _donpound
as a bM&¥n o N Twd' Myns %’l"’el dé'as tt 4, ofN W6 geds *‘% 1Y NNR Y400
MHz, CDC13): d = 1.06-1 5(m18H) 113124(m3H) 3.07 (t. 2H),
3.64- 3.69 (m 211), 4. 72 (s. 2H), 4.81 (hr-s, 1H), 6.28 (d,;,1b),5-86 (d,
1H), 7.12-7.18 (m 2H), 7.43 (t, 1H), 7.59 (dt, 1H), 8.56 (|drciH) Step B
The title conmpound from Step A above (1.6 g, 4.15 mmol) vva fﬂ?‘ssol ved in
di chor onet hane (30 nL) and di-tert-butyl dicarbonate (4.75 g, 21.3 nmmol)
was added. %%[ nt &8 "Fenovedand oi.l¥Nr esi dye was) he\?@q}l n a
sand batH atN-y forz @24 h wpti TN TRC-Trdivcat o the-e@%ﬁ\wpl\u A NNt he
starting materfal. TR& wiexture was tPen puPiefi 8%®"oy cRromat o§faphy %Bh
silica using e hyI acet at e/ n- heptane (10/90) to renpbve excess di-tert-butyl
di car bonat €, ] f olabiiikibady et hyl acet at e/ n- hept ane (30/70) to afford the title
conpound as" a®psade yellow oil (1.75 g, 86 %9 . |H NWR (400 MHz. CDC13): d =
1.06-1.08 (m 811) 1. 13 1 24 (m 311). 1.44 (s. 9H), 3.10 (t, 2H), 4.31

(t, 21 4.8 ( ﬂ 72 i ved, 77 (m 2H),
7.53 ( \N' fal 1‘H)N NSt@;gh mt"lﬁ@ /from

Step B ab@e (1. Bpg; g, 86 mmol) was ‘lﬂl $89 ?fesieplpn acetonitril é‘ (A5 "

less polar compound
2 M HCVEL,O
CHCI;
Step Q
NN NN NN
H H

Z N
I

“ compound 13 x 3 HCI

Step A

Commercially available 2 amino-6-picoline {10.8 g, 100 mmol) was treated with a solution of
di-tert-butyl dicarbonate (26.2 g, 120 mmol) in dichloromethane (100 mL). The solvent was

removed in vacuo and the residue was heated at ~70 °C in a sand bath overnight. The mixture
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m.) and treated with 1 M solution of tetrabutylamoniumfluoride (13 nm, 13
nmmol ) in tetrahydrofuran. The m xture was stirred at roomtenperature

over ni ghtwendittdissssol vents were WO 2011/ 045383PCT/ EP20 PO (#2ei806348M0Ved.
The residue was purified by chronmat ography on silica using ethylacetate to
afford the title conpound as a pale orange oil (1.16 g, 97 %9. 1H NVR (400
MHz, CDC13): d = 1. 52 (s, 9H), 3.18 (t, 2H), 4.31 (t, 2H). 4.40-4.52

(hr - s. wasplilugd POth( ehyl2dadpiates(189-8L.pand the orggnic phos-washal pwth 121%0) gitriz, &4d 7. 62
(m 311),.8. tep. D The titl onpound .fr . C above (0. 33 g,
Mot Y00 P8 st SR BicSimbtia i RERAY Bt Binat RS ot

2 ol %vay‘@eﬁna?zﬁ&?q}rleahﬁ/efr!\&mﬁ ﬂﬁéﬁedcé&ﬁll @1@ sBR/thsQNéif@%moved The residue was

met hanesul fonyl chl ori de (0. .7 mmol) was added. After the addition

was copyifetdebly Chmmmnvgraphyeonmaélcstusmlgecdhsdtaceta@/zﬁcmnolcﬁhan (00 ta kbrie akcaspom
tenperature Tesolv nt s re nd .t he .resi due was

bur 11 Bty Gl Dot ashy e el JaPNEP o Ry OH: S e A ¢ 86/ %0) o
K‘/sz or dcél@ﬁesrs Iofy! @hffﬁ%g&h‘ﬁ( S@ ag\?li@c Qﬁild%%/%%lnhﬁlgla@kdon( %%1ﬁurez§9 %901 ds !["‘ Ng/ﬁ) (400
5. 22 (s 2H) 7 07-7.16 (m 3H) 7.53-7.66 (m-3H) 8. 48 (d, 1H siep E The

title %E { D abov 7 % m ol v gla;j
et hanofz}?gﬁ\‘gﬁﬁg1 g\ﬁ%i%(glﬁ)agm E éég?ﬁﬁ 4‘(‘85 g”ggg l’?% ﬂéﬁ. The
mXxturg Y8 7 yg )at -85 Cin a sand bath for 1 h. The sol vent was renoved
and the reSidue was dissolved with ethyl aeetate (30 nL) and water (5 ni).
The organi c phase was separated, washed with brine (5 nL), dried over
Na2SO4, filtered and the solvents were renoved. The residue was purified by
chromat ography on silica using ethylacetate/n-heptane (60/40) to afford the
t|tIe gRERPuUNd as a pale yellow oil (0.118 g, 46 % . 11-1-NWVR (400 MHz,
CDC13): = 1.47 (s, 9H). 3.17 (t, 2H), 3.83 (s, 2H), 4.34 (t, 2H), 7.04-

7.11 (m 2H. 7.18 (d, H), 7.56 (dt, 1I1), 7.60-7.63 (m 2H), 8.49 (d, 1H)
70

Sodium hydride (0.84 g. 35 mmol) was suspended in N,N’-dimethylformamide (50 mL) and

the mixture was cooled to 0 °C. At 0 °C a solution of the title compound from Step A above (6

g, 28.8 mmol) in N,N’-dimethylformamide (20 mL) was added over a period of 5 minutes.

After the addition was completed, the reaction mixture was stirred at 0 °C for 15 minutes and

then 60 minutes at room temperature. Then methyliodide (2.39 mL, 38.5 mmol) was added in

one portion and the reaction mixture was stirred at room temperature overnight. The reaction

mixture was diluted with ethyl acetate (150 mL) and 10 % citric acid solution (150 mL). The

organic phase was separated and the aqueous phase was extracted with ethylacetate (2 x 100

mL). The combined organic phase was washed with 10 % citric acid solution (80 mL),

saturated sodium bicarbonate (80 mL) and brine (80 mL). The organic phase was separated.

dried over NapSQy, filtered and the solvents were removed. The residue was purified by

chromatography on silica using ethyl acetate/petrolether (10/90) to afford the desired

compound as a pale yellow o1l (4.75 g, 74 %).

'I-NMR (400 MHz, CDCls): d = 1.53 (s, 9H), 2.48 (s, 3H), 3.38 (s. 3H), 6.87 (d, 1H), 7.40 (d,
1H), 7.52 (¢, 1H)

Step C
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WO 2011/ 045383PCT/ EP2010/ 065439 Step F The title conpound from Step E above
(0.118 g, 0.35 mmol) was dissolved in dry ethanol (1.2 nlL) and

ni ckel (I Iwochliiouszse was added (0.045 g, 0.35 mmol). To trhe/EPe@obIIRY M Xt ur e
was added sodi um borohydride (0.04 g, 1.05 nmol) in portions (exothermc).
After the addition was conpl eted, the black reaction mxture was stirred at
roomtenperature for 2 h until all starting material was consuned. The

bl ack reaction m xture was filtered through a pad of Celite and the pad was

hed with ethangl (25 mi). .The,pal | [ow filt t ed .and
the. 1 edrallofal EBG nhi by oneanBE agr Usmymin oCprBd iR o3 e S Finitol "
di chl ogenet hane! rathameh o%” &!.zﬂ;'ldﬁsfapfo%pwﬁn@qgﬁ%{qs?@)@Mlpmqe&&ydfﬂuaﬁw by

di chl or onet hane/ net hanol (1/1, contai ning anmoni a rn met hanol per
500 nminLp.oltefrhiotwe thae stired & CHhPodridamsisthen yalldédoiw -GBI°C( A 0B8°@Ga sF@mtidH of

N
HI ), TadHed Er;j’zovg_%’ a279§g11<(dj’ ). 57 33nliks. 1MHhe 7-RBobEt - W) - BrBd (dy 1H)

M5 (EST); 4 (MH) Step G The title conpounds from Step F above
(0. 084-%8 PCoR45 mimtds @mdallovosth Rr epanabi 0 Exabid exiguft eps ithqnOc@B& ¢

0. 245 a . \er i ssolved in tol e (4 nL) apd treat wth 2 2-

bi s- ( d.*mg‘iﬁ‘!éﬁw%ﬁ%ﬁpﬁeﬁwﬁ)ﬁ*ﬂmﬂwﬁwr@r@ @ﬁelf?g. HRoY, Wep efﬂ’g’dnﬁﬁm ?ghwl1g@aiahm
tert-buybat [ s agbi } ssed
by, bubblS g s S T ot e Rl e e e e B o
t ri s( dbdrehgiridedeiégcetionepdivpaladdet atm7@0CORE the mixtG4Avassokred oVhraigheaed i on
vessel s sealed and the nixtuhe was heated at -110 C.in Q sand bath for
45 ni ; HTGES0 r9a58 roul SIRSHATHICK £ 0F EAGRQN Bt s wilpisd v sthlacstas £89130) ni) |
wat er i -5 )« i r 1 ed. over
a0 Trhed M 100 aie Tl sohHnd bR e BAREATRL E IRGORLAR pEE 8k 0 by
chr omadepgragqahyiriehoir NagSOUSilteged MO ROV SIS PEMbEA2 DAO QR 3@s purified

di chl or onet hane/ acet one_(95/5) to el ute unpol ar |q®urities, fol | owed, by
et hyl aechiomategranhyt @ pihea sl by et nHe ctiree(20ri0d do e stagigiBiakdiahas

furth i 4 P- (1) - 0). .t fford
Fariner D14 4 R, PEEP LG, U0 R WL U L, ARl T
CDC13) ¢onflbcund a4 8 phle.orfde 0ilk 198 o 84 99H), 3.02 (t, 2H), 3.16 (t, 2H), 3.31

(s, 3H), 3.70 (t, 2H). 4.38 (t, 2H). 5.17-5.27 (br-s, H), 6.11 (d. 1H),
6.81-6.86 (m 2H), 7-06-7.09 (m 1H), 7.13 (d, 1H). 7.29 (t, 1H), 7.38 (d.

1H), 7.4 , 66@1 ) dt,, _ , 8 v bHL St ~hhe titl e nd

from Stlfe%”\&kéﬁove ‘E%Cg%%ﬂ)gd 0%’%‘;5’8} [ ?Q’\%é% “di ’sgs“(’)f\eqédH?"nél'% @hT%ggﬁ(ﬁane (2
mL) angd}, resatedowhitHp 2 M sol ution of hydrogen chloride in diethylether (2
m.). The reaction m xture was stirred at roomtenperature overnight and the

sol vents were renoved using a syringe. The residue was di ssolved in water

(5 nL)g%nq)filtered through a 0.2 [imfilter cartridge. The filtrate was
col | ecté8and the sol vent was evaporated using a freeze-dryer to afford the

title conpound as a pale orange foam (0.045 g, 72 %9. 1H NMR (400 MHz,
D20): d = 2.79 (s, 3H, 3.02 (t, Zﬁ%, 3.33 (t, 2H), 3.57 (t, 2H), 3.81 (t,
2H), 5Tt compyundsrap Stap, C rbpyve @.0712. (427 mpol) wasdisgdvediipydichjorgmethane 1H) |

778 (4olpy Tn83nitudtadi® A2 81.2% 4 L) 'wal 30uctid AR the addition of
methanesulfonyichloride (0.66 mL, 8.5 mmol), the reaction mixture was stirred at room
temperature for 1 h. The mixture was diluted with dichloromethane (50 mL) and washed with
10 % citric acid solution (20 mL), saturated sodium bicarbonate (20 mL) and brine (20 mL).
The organic phase was separated, dried over Na,SQy, filtered and the solvents were removed.
The residue was purified by chromatography on silica using ethylacetate/petrolether (50/50) to

afford the title compound as a pale yellow oil (0.93 g, 65 %).
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M5 (ES!'); mz = 349.42 (M#) Preparation Exanple 4 (conpound 2) Step A
TBAF CH3CN Step C CH3S02C1 Boc9 10TEA, CH2CA 2 Step D
WO 2011/045383 PCT/EP2010/065439

'H-NMR (400 MHz, CDCL): d = 1.52 (s, 9H), 2.90 (t, 3H). 3.15 (t, 3H), 3.40 (s, 3H). 4.68 (1,
2H), 6.90 (t, 1H), 7.53-7.60 (m. 2H)

Step E

The title compound from Step D above (0.93 g, 2.8 mmol) was dissolved in N,N'-
dimethylacetamide (10 mL) and sodium azide (0.91 g, 14 mmol) was added. The mixture was
heated in a sand bath at ~75 °C for 16 h. The mixture was diluted with ethylacetate (80 mL)
and 10 % citric acid solution (30 mL). The organic phase was separated, washed with saturated
sodium bicarbonate (25 mL) and brine (25 mL). The organic phase was dried over Na>SOy,
filtered and the solvents were removed. The residue was purified by chromatography on silica
using ethylacetate/petrolether (20/80) to afford the title compound as a pale yellow oil (0.69 g,
89 %).

"H-NMR (400 MHz, CDCl3): d = 1.55 (s. 9H), 3.00 (t, 3H), 3.40 (s. 3H), 3.71 (t, 2H). 6.88-
6.92 (m, 1H), 7.53-7.60 (m, 2H)

Step F

The title compound {rom Step E above (0.69 g, 2.5 mmol) was dissolved in tetrahydrofuran (20
mL) and triphenylphosphine (0.79 g. 3 mmol) was added. The mixture was stirred at room
temperature for 18 h and water (10 mL) was added. Stirring was continued for 5 h and the
solvents were removed. The residue was purified by chromatography on silica using
dichloromethane/methanol ~ (95/5) to elute  unpolar = by-products, followed by
dichloromethane/methanol (1/1) containing 7 M ammonia in methanol (10 mL per 500 mL) to

afford the title compound as pale yellow oil (0.52 g, 82 %).

'T-NMR (400 MHz, CDCly): d = 1.52 (s, 9H). 1.68 (br-s. 2H), 2.88 (t, 21T), 3.11 (t, 2H), 3.40

(s, 3H), 6.88 (d, 1H), 7.50 (d, 1H), 7.53 (t, 1H)



1. TPP, THF 2. H20 Step F Step A The title conpound from Exanple 1 Step
H (0.35 g, 0.95 rnnol) and commercially avail abl e 2- am nonet hyl - pyri di ne
(0.108 g,woO 20mmi4¥38der e di ssolved in toluene (17 nL) andPCraEXb@d/00§480

2, 2- hi s- (di phenyl phosphi no) - 1, 1- napht hal ene (0.13 g, 0.19 nmol) and sodi um
tert-butylate (0.245 g, 2.58 mmol ). The reaction m xture was then degassed
by bubbling argon through the reaction mxture followed by the addition of
tris(di benzylideneacet one)di pal | adi um chl or of orm conpl ex (0.086 g, 0.095
nmol ) . bteje(wreactlon vessel was sealed and the m xture was heated at -80 to
85 C ifichLand bath for 45 minutes. The reaction mixture was diluted with
ethyl acetate (40 nL), water (10 nL) and brine (10 nL). The organi c phase
was separated dried over Na2SO4, filtered and the sol vents were renoved.

The redi sleionee PAA waserr ewect hy efdinggrlapM selntien pf @abuwslhmglm in hexane (51

et nyl ot 3t PEeBREDCTne Pt oty IR Rl RHF g, P BIRD Y oy

chr Onafeﬂﬁhﬁﬁbﬁﬁré?ﬂ(é{] hi[gaméllﬁﬁttﬁé hydsaﬁﬁ‘freﬂt &/ 0-drepsran® ni@04ndOheh mdakd @fd t he
title conpound as a pale orange oil 20 28 g, 715 %. WO

2011/ 045883 RCT AEPRO1 Of 0BB18G12 lmmb ADOraE6- I@Iia)rlaavﬂdmei* @ 981 munol) (mm

21H) ?eg 18)(%01’11{211{390 WLQZTI%: E’é\ztlt;?ﬁ wasl F—b‘“é‘ga%(z)& %g‘mt mS (n?p')ltes ‘?n%éhtindp%éll-l)
8 58 ( @imet l?lfo%ﬁlﬁﬂlcﬁ (_fhﬁmL' 1 PmERIMPeMNAIdEs ONR St BPmbAualRay 274 8¢ 28eBand- (]

mol ) was di ssol ved in dichoronethane (5 nL) and di-tert-butyl dlcarbonate
(0. 8 gml3. 288 asanokyidwad edddd? niihel)%ﬂre/@ddc dien endivied baebiydrive @ill g 2&si due

was heat e t, 75 C for ys. The m.xt.ure

par 11 Uy Bh Ao g Aphy S MU 61 H e Bt e) HOReR BEh (18 90)

L0 I enp¥tePAGeSThdidablidn Mtﬁlle Whcanhanai® dslidewed(1BY mL) and washed with a

et hyl acet at e/ n- hept ane (30 to afford thé title conpound as a pale

yel | owl P4 cifiic 32d goluBdn &0, mL) and brine (80 mL). The organic phase was separated and the
aqueous phase extracted with ethylacetate (2 x 150 mL). The combined organic phase was
dried over Na;SOy, filtered and the solvents were removed. The residue was purified by

chromatography on silica using dichloromethane/acetone (95/5) to afford the title compound as

pale yellow oil (5 g, 85 %).

'H-NMR (400 MHz. CDCl;): d = 3.01 (t, 2H), 3.09 (¢, 1H). 4.02 (q. 2H), 7.16 (d. 1H). 7.34 (d,
1H). 7.43 (¢, 1H)

Step H

The title compound from Step G above (5 g 24.75 mmol) was dissolved in N.N'-
dimethylformamide (100 ml) and imidazole (4.84 g, 74.25 mmol) was added. After the
addition of chlorotriisopropylsilane (7.92 mL, 37.1 mmol), the mixture was stirred at room
temperature for 16 h. The reaction mixture was diluted with diethylether (300 mL) and washed
with a 10 % citric acid solution (3 x 40 mL) and brine (100 mL). The organic phase was
separated, dried over Na;SQy, filtered and the solvents were removed. The residue was purified
by chromatography on silica using ethylacetate/n-heptane (5/95) to afford the title compound as

a colorless liquid (7.36 g, 83 %).
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H NVR (400 MHz, CDC13): d = 0.85-1.10 (m 21H), 1.38 (s, 9H). 2.88 (t, 2H),
3.90 (t, 2H), 5.31 (s. 211), 6.91 (d, 1H), 7.12-7.17 (m 1H), 7.28 (d, IH),
7.54-7. 62v0rmp112H53837. 67 (d, 1H), 8.54 (d, 1H) Step C Thecrigrb@omespoOuUnd
from Step B above (0.32 g, 0.66 nmol) was dissolved in acetonitrile (8 nL)
and treated wwth 1 Msolution of tetrabutyl amoniumfluoride (3.3 nL, 3.3
nmmol ) in tetrahydrofuran. The m xture was stirred at roomtenperature
overni ght and the solvents were renoved. The residue was purified by

chr omat il usin t a t und as
o bal ot AB L it e Ty T Y R Faod R 2HREERA T 2k 2 55 TR
91-1), 73394 16t & 725—% 13 69 (br-s, 1H), 3.88 (t, 2H), 5.27 (s, 2H) 6.88 (d,
1H). 7.15-7.2 , 7.30 (d, 1H), 7.59 (t, 1H). 7.63-7.67 (m 2H), 8.54
8d, 1H WO 2011/ 045383PCT/ EP2010/ 065439 Step D The title conpound from
Step C above (0.18 g, 0.56 nmol) was dissolved in dichloronethane (3 nli)
and triethylamne (0.17 nL, 1,26 mmpl) was added. The m xture was cooled to
0C anglteﬁi_sat hanesul fonyl chloride (0.09 n_., 1.12 mml) was added. The
reaction mxture was then stirred at roomtenperature for 1 h. The m xture
then put onto a silica colum equilibrated vvith et hyl acetate. The col um

b R R ORI AR R R L
(s. 3|'Qbovg (@7] 6(% 045 mnﬂrl)‘lsve%et dlsg(lq_li%éd ip- t@lg?ﬁes(l 12 Iﬁ')L) Qldg gie;%tgd Vg'llﬂi) 2 7Zb113-8( 7.23

(m
1H) St @pplEnSﬂlpbosphtnloé 1 dempbthatent r( 6@83@@ D mb"@l')ear(cbsozmug tert}bﬁtéalcmrd} )6 was

nunol ) | A n Belbe e G RIUTE Vilo rHodt G oY bahhné ipcs ifgh b ctor” 7
Om\i)er ni @ity e%ﬁo%&%y"'ﬁi@ @80l bt Hfs@ﬁlbéﬂz{ lhde?lEgb)é cﬁi@?ﬁ}%ﬁdlﬁﬁclﬂ&%icﬁﬁ%o\(ﬂﬁ%r (10

. The organi ¢ phHase was separ at ed, " washed brine (10 nL dried over
Na2 SO4(0.(F54! ¢, é)r(édnmm)d]} il hereaohmemsselvsmsesealeman@dle ﬁlibEuleemsdlaetedvas $ﬂJ1’OI 83 ed by

chromat ogr aphy o iljica using ethyl|acetatel/n- hep /40) to t he
title %aﬂuﬂa%zo r oI BINES s rrea%tbmfﬁugurem%dl u t? ef %@@)13) d
:1-425w_L1" hase 495 (st %ng) a?ﬂ;*
15 7%1%’8 i POt P 6 graatd prasks € b g i %?d@?f%c g Rotly
1H) Step Prifhe2( ntll)e Toorpeunid phasenwSt spatatabalred (el Ng$0Q. @iered undlihe was
di ssol v?d in tetrahydrofuran (4

ents were remioved. The residue was purified by chromatography on silica using

dichloromethane/acetone (95/5) to elute unpolar impurities, followed by ethylacetate/n-heptane

(20/80) to afford the title compound as a pale yellow oil (0.26 g, 78 %).

'TI-NMR (400 MHz, CDCl3): d = 0.92-1.13 (m, 2111), 1.52 (s, 9H). 2.83 (t. 2H), 3.03 (t. 2H),
3.42 (s, 3H), 3.66 (q. 2H), 4.02 (¢, 2H). 4.95 (br-s. 1H). 6.26 (d, TH), 6.49 (d, 1H), 6.88 (dd,
1H), 7.31 (¢, 1H), 7.54-7.57 (m. 2H)

Step J

The title compound from Step I above (0.26 g, 0.53 mmol) was dissolved in tetrahydrofuran (1
mL) and di-tert-butyl dicarbonate (0.17 g, 0.84 mmol) was added. After the addition of 4-
dimethylaminopyridine (0.006 g, 0.05 mmol), the mixture was heated in a sand bath at ~65 °C
overnight. Another batch of di-tert-butyl dicarbonate (0.17 g, 0.84 mmol) and 4-

dimethylaminopyridine (0.006 g, 0.05 mmol) was added and heating was continued at ~75 °C
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mL) and tri phenyl phosphine (0.13 g, 0.5 nmol) was added. The reaction

m xture was stirred at 75 WD 2011/ 045383PCT/ EP2010/ 065439 room t enper at ure
for 24 h wodotiamsaater (2 nL) was added. Stirring was eomErPauedezaser t he
weekend and the solvents were renoved in yam The residue was purified by
chromat ography on silica using dichloronethane/ net hanol (95/5) followed by
di chl or onet hane/ net hanol (1/1, containing 10 nL 7 M anmmoni a i n net hanol per
500 nijorti®@ &f flbe demhimintgi sdleelttomt}md ragosiedt ahd ralftes sheoddiion bﬁ&iige;rt Qﬁty%

2 9 2
éHE%BI N(Rgl %T&W%lgméga 11113391)) 1163/“%2&77]?6;(%&??5 f%}?tmu é?éerflll resilgl%%w
1H), P?Lmhe(dqu dﬂ‘b’%a‘[oér éQy 6d 1@111%'50%111 1151’/1]€ap491e tér lé')th§E)?0QSSQ11I[@ﬁ btu't)tl |d?camféund

from Preparation Ste above mmol ) and the title conpound
from Pfodalpwedﬁwwday&caﬁar@l/rehéptﬁtee(@0/1901 @) z(fﬂﬁs@ Ihemtk aumyloyjindhes edldilsss oll\(@d7 ign

t ol ueng % 2 mL) and treated with

2, 2-bi i phenyl phosphi no) -1, 1- napht hal ene (0.05 g, 0.08 mmol) and sodi um
tert-butylate (0.125 g, 1.25 mol). The reaction m xture was then degassed
by bubbling argon through the reaction m xture foll owed by the addition of
tri s( dineJMRI Hd@l’vﬁéz:e(tm@b) di =p@l9|’7aui3m’nchl oy, df4Gr(m VdplSexs (QH)OB'Mg;. )04
mol reactign vessel S, (rla %{ e mzéure was hg L} t -110 C
in a 3%193 gf‘)at}ﬁ) Pof &5k ﬁ@péé Hljhé3 éécﬁ)o SO U MRsOdP 1t B i PH et hy|
acet at?H 7th lﬁajmat ed sodi um bi carbonate ( 10 nL) and brine (10 ni).
The orgam ¢ pha é was” separated, dried over Na2SO4, filtered and the

sol vents were renoved. The resi due was purified by chromatography on silica
usi ng di chl oronet hane/ met hanol (95/5) to elute | ess polar by-products,

foll omed by dichl oroneth. ane/ nethanol (9/1) to elute a m xture of 2
conmpougd EK&S j udged by TLC (dichl oronet hane/ net hanol (9/1)). The sol vents
were r d and the crude m xture (87 ng, 46 % conbi ned) directly used for
the next step. Step E The title conpounds from Step B above (0.06 g, 0.183
mmol ) and Step D above (0.048 0. 167 m‘ml% wer e di ssol ved in toluene (3
) andihe tidatcegprind ﬁ'glrQSEﬁpsl @g@‘ﬁhg}@,} lghggﬁg m@):)l) wgs diggglved in acetonitrile

2011/ 0(%5%6)"3%/ EPIZ%O(CQQL%} %1 tetrabutylammonium fluoride (2.14 mL, 2.14 mmol) in

tetrahydrofuran was added. The mixture was stirred at room temperature over the weekend and
the solvents were removed. The residue was purified by chromatography on silica using

ethylacetate/n-heptane (60/40) to afford the title compound as a colorless oil (0.19 g, 92 %).

"H-NMR (400 MHz, CDCI3): d = 1.51 (s, 9H), 1.53 (s, 9H), 2.98 (t, 2H). 3.07 (t, 2H), 3.3.5 (s.
3H), 3.78 (br-s, 1H), 3.98-4.04 (m, 2H), 4.28 (t. 2H). 6.86-6.88 (m, 2H), 7.39 (d, 1H), 7.45-
7.57 (m. 3H)

Step L

The title compound from Step K above (0.19 g, 0.396 mmol) was dissolved in dichloromethane
(2 mL) and triethylamine (0.12 mL, 0.9 mmol) was added. After the addition of
methanesulfonyl chloride (0.06 mL, 0.8 mmol), the mixture was stirred at room temperature for
1 h. The mixture was concentrated and the residue was purified by chromatography on silica
using ethylacetate/n-heptane (50/50) to afford the title compound as a pale yellow oil (0.2 g, 90
%).
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1, 1- napht hal ene (0.021 g, 0.034 mmol) and sodiumtert-butylate (0.049 g,
0.51 mol ). The reaction m xture was then degassed by bubbling argon

t hrough twe 20s2as5388n nmi xture foll owed by the addition ofPCT/EP2010/065439
tris(di benzyli deneacet one)di pal | adi um chl or of orm conpl ex (0.015 g, 0.0167
mmol ). The reaction vessel was sealed and the m xture was heated at -110 C
in a sand bath for 45 mnutes. The reaction m xture was diluted with ethyl
acetate (20 nL), water (5 nmL) and brine (5 nlL). The organi c phase was

separ at ri er S il t nd t ven The

7o dad TG EER Ao gy o8 (s e 20 g 385 T SR ESh

di chl orpyetiranelag atone 2095469 (it DgloHeqdurmRban MRy, vlesso iwldipwed by

et hyl ace}trg’t e/ n- hIZ)Et ang (Hg/ 30) (to gl utg thepde5|(red corrpound(fl Topp)rem)ve

remaining inmpurities, the crude product was further purified by Prep-TLC

(Anahech, 0.5 mm using dichl oronet hane/ nmet hanol (95/5) as a nobile phase

to afford the title conmpound as a dark yellow oil (0.023 g, 25 % . 1H NWR

(400 l\/l;{ze M:DClS) d =1.40 (s, 911), 1.50 (s, 91-1). 2.92 (t, 2H), 3.30 (s.
: 3.54 (m 2H). 4.69 (br-s, 1H), 5.31 (s. 2H), 5.92 (d, 1H),

682 688 (m 2H. 7.11- 7 14(m 1H), 7.27-7.30 (m 2H). 7.55-7.62 (m 2H),

7.70 F The title d from Step E (e

(0] 0251 810 Vit HrER o AR E rOchior b br B0, 84t JSaed: oAt ou wi ¢ h

az2M §19{e'tﬁ§ll&@ta9{1d@yld§ Hﬂﬁj@ngbéd?ﬁlh%%ldeﬂoqb%t mxlrﬁﬁnbgrw£%d§uﬁtﬂle il Ga€t i on

m xture was stirred at roomtenperature overnight 'and the solvents were

r enov ebkatssi aig-7a “€ymi mgad bitheowohight. at erikiake wasdithited Mhtheauih\llamevm s k) n)

dfil th fil dge || d
ona T Ve i add an gunat Bt otesn Bt aiGed e SRS BRI Taed | G

[ 2 3. 07
%’f, Ov‘ﬁlgéda§§er( ﬂ%lﬂ FD‘ﬁlteﬁe‘éi A él%%té 4%%: ?%‘%ovela Gl)hg gildklg \Ja% l_élﬁlfée%l_%(

1H) GC}BGm(mboraJahjL))n sifich Bisifp ,cthlﬂacét)ate/rﬂhcﬂa?»an% (9W/80 o aBtbid theBitkIofitpoudds a 8. 63
1H) Nésﬁ? Eﬁ &rﬂ mz. = 335.44 (MM WD 2011/ 045383PCT/ EP2010/ 065439
Pr epar‘a&l? app & ?r%/‘t?orrpound 6) : Boc Step A

"H-NMR (400 MHz, CDCl3): d = 1.51 (s, 9H). 1.53 (s, 9H), 3.01 (t, 2H). 3.10 (t, 2H), 3.37 (s.
3H), 3.73 (t. 2H). 4.32 (t. 2H). 6.84 (dd. 1H), 6.90 (d. 1H). 7.46-7.55 (m. 4H)

Step N

The title compound from Step M above (0.16 g, 0.33 mmol) was dissolved in tetrahydrofuran
(4 mL) and triphenylphosphine (0.1 g, 0.39 mmol) was added. The reaction mixture was stirred
at room temperature for 30 h and then water (2 mL) was added. Stirring was continued for 14 h
and the solvents were removed in vacuo. The residue was purified by chromatography on silica
using dichloromethane/methanol (95/5) followed by dichloromethane/methanol (1/1,
containing 10 mL 7 M ammonia in methanol per 500 mL) to afford the title compound as a

colorless oil (0.13 g, 85 %).

1 ) .
H-NMR (400 MHz, CDCly): d = 1.51 (s, 9H), 1.53 (s, 9H), 2.90 (t, TH), 3.08 (t, 2H), 3.14 (1,

2H), 3.37 8s, 3H), 4.32 (t, 2H), 6.85-6.89 (m, 2H). 7.39 (d, 1H), 7.44-7.55 (m, 3H)
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Step A Commercially avail able 2-(2-am noethyl)-pyridin-2-yl (0.037 g. 0.3
nmml ) and the title conmpound from Preparative Exanple 2 Step H (0.072 g,

0. 25 mmolwowerig4aisssol ved in toluene (4.5 nL) and treat @dTEPREI10/065439

2, 2- bi s- (di phenyl phosphi no) - 1, 1- napht hal ene (0.031 g. 0.05 mmol ) and sodi um
tert-butylate (0.075 g, 0.78 mmol ). The reaction m xture was then degassed
by bubbling argon through the reaction mxture followed by the addition of
tris(di benzylideneacet one)di pal | adi um chl or of orm conpl ex (0.023 g, 0.025
mmol ). The reaction vessel was sealed and the m xture was heated at -110 C
in a sa§B%ath for 45 ninutes. The reaction mixture was diluted with et hyl
acetate (20 nL), water (5 nL) and brine (5 nL). The organi c phase was
separated, dried over Na2SO4, filtered and the solvents were renoved. The
r esi du€hamvade Rumipbined oy Shpd‘ﬂf&bﬂw dphiy g ,O@l"SinhrhGla andiNromopyridine (0.043 g,

di chl or onet hane/ acet one ( to elute unpol ar | urltles fol | owed by

et hy| a& &Boh Vf?éffofiﬁﬁévf(ds@v@baen% & %m)@n@ﬁ@a&éswlé claﬁﬁimli&fepv Phesréiv e
h f
remai “1 ﬁ‘%ag gl%hé '(@ﬁ}éx §.056 %%1 a {1’%8&1 ey blé}%llﬁlg o Bk'% p%‘i)a *?%{ mol) The

chr omat’ogr on"si a using acet ord the

title ﬁﬁcfmﬁumdxtﬁ@ Wasp@be dy@sée@lv%yobﬂbb(lﬁq Qrgod., thﬁﬁlg:B/()the ﬂebth‘an(*é@x@ fyHBwed
CDC13): d = 1,51 (s, 911), 3.14 (t (1 3H). 66376(%7(2—0
t

4 8 1 (lm the adgigon <§3( 1111(dcl@fm)]_lp:beneep;(e@ge)@wallgcnym q_*gfoymlcg)n@ﬂ?x 125 g
1)( dIthE 161,‘ b%l%ﬁ??Sg (N(aj.S s%_gdbﬁ[det%fgmé@g g&gg’é/ acllgcgg (F:‘-(r)ggpztgjn?/ %gé 39

The t| e conp oun ron1 ove was di ssol ved

in chl th@fm ot Tfhé1e@d§‘t€lmhﬁﬁ<®i1@dva‘éﬁdilhted vatli\étb‘ﬂald&tht@@a@ﬁﬂmﬁddQ@&ﬂ(1()
chloride in diethylether (2.75 nL The reaction mxture was stirred at

room tr@#peﬂe@t erz@uwb@smvgmwe@n@i wia »@@l&%@@l%@@&%@ééj@ uslﬁr?@dé)r@yﬂ(hge
The SollniL? oF dmc (issedI z?ssgep\éﬁiged ARt REs h ééqj%} Oﬂ[}:g dif eQOIEQ{tQ \A%h a 0.2

.imfi er car r|d rate was co e solven

evapor@hﬁﬁbea or@fftegﬂﬁle Wwhe ﬂﬂﬁdd&»mma@aw@ap@ & fagkusngd dilemgine@ﬁarkﬁnc&éﬂe g, 84
%9 . 1H NVR (400 MHz, D20 3H), 3.28 (t, 2H), 3.67 St, 2H) ,
5.80 (@3/5Hp, e]gteggnl(qﬂar mp-ﬂ)unu?,s 5@) ]()pe 151) elhylaggat(:/m 1ep}a,)1e ($0g6) (@ cluefthe 8. 40

E E: orrpg%’murf)cg réactlo%gz%lw%s (Fhe )ESS polar p1ocalc? was se(paratf,)d from o l%gllreop%la%%mlc?

by preparative TLC plates (Analtech, 0.5 mm) using ethylacetate/n-heptane (70/30) as a mobile

phase to afford the title compounds.

less polar: (0.029 g, pale yellow oil, 16 %)

'H-NMR (400 MHz, CDCls): d = 1.49 (s, 9H), 1.51 (s. 9H), 3.19 (t, 2H). 3.32 (s. 3H). 4.30 (t,
2H), 4.59 (t. 2H), 6.81-6.88 (m. 4H), 7.07-7.09 (m, 2H)., 7.34 (d, 1H). 7.43-7.51 (m, 5H). 8.30-
8.32 (m. 2H)

more polar: (0.035 g, pale yellow oil, 22 %)

'H-NMR (400 MHz, CDCl3): d = 1.50 (s, 18H), 3.03 (t, 2H), 3.10 (t, 2H), 3.32 (s, 3H), 3.68-
3.74 (m, 2H), 4.32 (t. 2H), 5.00 (br-s, 1H), 6.34 (d, 1H), 6.51-656 (m, 1H), 6.82-6.89 (m, 2H),
7.31-7.53 (m, S H), 8.08 (br-s, 1H)

o)
iy

U
a
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The title conmpound from Exanple 1 Step F (0.075 g, 0.3 mmol) and the title
conpound from Exanple 2 Step H (0.072 g, 0.25 mmol) were dissolved in

t ol uene (WOZ2omniusmad treated with PCT/EP2010/065439

2, 2- bi s- (di phenyl phosphi no) -1, 1- napht hal ene (0.031 g, 0.05 mmol) and sodi um
tert-butylate (0.075 g, 0.78 mmol ). The reaction m xture was then degassed
by bubbling argon through the reaction mxture foll owed by the addition of
tris(dibemoyr pdensadet dree) Stepdd hbaticuth05h120 O GBonmob ovgs| dessolved m&algrof@rnOZS

mrol ). .The _reaction ve sel sseal nd th t.ur heat 110 C
s sdnbBacRarR AR ok MeSIRE ¢ibrash ot GelRnretoi gt Bhét ny)
acet at Rk HidureVRhe %tn(rgﬁ Hﬂ-)ooﬁ{'@’enﬂfe'ré}%e( Veltight AR GARLE RERSRMMRS

separated, dried over Na2SO4, filtered and the solvents were renoved. The

r esi dumslmas spurglefﬂ@dsoﬂnyl mzhemﬂm‘twglmplhyd onwalet (2oalugidngltered through a 0.2 um
di chl o rretha 95/ 5) el ut npol urities t ther with
The dobfireteroyge o0 e, BiFelss SeeeRstd Gres aw%ﬁ&&gmﬁ% f@gﬁ%ﬁ =R

product,\@s, léggll;lg{ LEikd @Ry, 6hbgMat ography on silica using
et hyl acoelt at g;in heptdg 350(7970 >éTo é@f ord the title conmpound as a pal e

yeIIow0|I (0.09 g, 78A) 'H—NNR(4OOM—|Z CDC13): d = 1.51 (s, 9H), 1.54

4 H., 3.33 (s 3. 44 70 5.02
(b7 - o HRVRG490 M 19): 36 82260t i BF5 %ms%aé%ﬂ% (48 6. (o
2H) St 7R I n t 0 , 0.196 nmol ) was
di ssol \%gd%|7nkﬂ1ﬁg§oﬁgr:9@?gfﬂ gi]#i (§ ?Iﬁé'g‘t%gf’gf(r& Aélqg M sol ution of
hydr ogevis ¢BS0y nte= B40. 61 EVIHY) et her (2 9 nmL). The reaction m xture was
stirred at roomtenperature overnight and the solvents were renoved using a
syringe. The solid material was dissolved in water (5 nL) and filtered
through a 0.2 umfilter cartridge. The filtrate was collected and the
sol vent was evaporated to afford the title conpound as a dark yellow gl ass
(0.057S@p®BO /0). 11-NWR (400 Mz, D20): d = 2.78 (s, 3H), 2.89 (s, 3H).
2.98 (t, 2H, 3.57 (t, 2H, 5.80 (d, 1H, 5.90 (d, 1H, 6.63 (d, IH, 6.77
(d, 1H). 7.50 (t, 1H 7.68 (t, IH M (ESI); mz = 258.28 (M) Preparation

Bxampl 8,7, L epARONIdtiom sHP GUBNATHIPTYERARYN LB IFE: cHHERBEAD
(0.8 mL) and treated with a 2 M solution of hydrogen chloride in diethylether (0.8 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (2 mL) and filtered through a 0.2 um
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as an orange glass (0.024 g, 97 %).

'I-NMR (400 MHz, D,0): d = 2.91 (s. 3H), 3.00 (t, 2H), 3.21 (t, 2H), 3.63 (t, 2H), 4.49 (t,
OH), 6.60-6.64 (m. 2H), 6.70 (d, 1H), 6.81 (d, 1H), 7.26 (t. 2H), 7.38 (d. 2H), 7.62 (t, 1H), 7.70
(t. 1H), 7.99-8.04 (m, 211), 8.13 (d, 2H)

MS (ESI); m/z = 426.42 (MH")

Preparation Example 2 (compound 1):
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OHN2H4 x H20 CLNH2 MeOH Step A Triphenyl phosphine (3.8 g, 14.4 nu-nol)
arid phthalimde (1.08 g, 7.4 mmpl) were dissolved in tetrahydrofuran (20
m.) and twe 2minussse was cooled to 0 C. At 0 'V a m xt ur @CofEPe@0ives4e? al | y
avai l abl e 2-pyridin-|-propanol (1 g, 7.4 nuuol) in tetrahydrofuran (10 ni)
and a 40 % sol uti on of di et hyl azodi carboxylate in toluene (6 n., 14.4
nmol ) were added over erlod of 5 mn. The m xture was stirred overni ght

and allo to acfﬂﬁ(d,t’ ra The soboent s e repmved and the
residuee,,ﬁ:jwm,ti w @ﬁog W%\ﬁ L omps
et hyl acet at e/ n-hept 0/ 40) toHaffor ile corrpourﬂzic as a red oil
(1.9 g, 98 9. 1H—N|\/R( t) MHz, CDC13): d = 2 f3 2.21 (m R11), 2.87 (t
211), 3.80 (t, 2H), ¥%07-7.11 (m 111), 7.20 (d, 111), 1458 (dt, 1H),
7.69-7.72 (m 2H), 7.83-7.86 (m 2H), 8.50 (d, 111) Step<B WO

2011/ 045383PCT/ EP2010/ 065439 The title conpound from Stsepc A above (1.9 g, 7
nmol ) was dissolved in rrethanol (50 m.) and treated with ar 50 % sol uti on of
hydraz@m ter (1.%Nm B The;mxtcdas‘éﬂc'\/vasmr?@at room

t enper atu eNQVe ninght sud theNs g Ht wexre rarpved ke~s treated
wi th dichl of omet hane (86 nl) and soni cat®ed f(ﬂ‘< B mintoo taln a slurry,
whi ch was stirred at roomtenperature for 30 mn. The mxture was filtered
and the preci tate was washed with 30 nL dichl oromethane. The filtrate was
concentrate zﬁﬁa fthe residue was purified by chromatography on silica using
di chl or onet hswee/ net hanol (9/1) to elute colored inpurities foll owed by

di chl or onet ane/ met hankl, s(vds, 1) containing 10 nL 7 M ammoni a i n nmet hanol per

500 ni Elg t héeeENERBUC o und|a a wn i qui,¢ 460,69 9. 70 A).
2H)

1H—NI N,CDCIB);: d N ' g}) 8BHEL97 (m 2H), 2.74 (t,
2.83 ( 730-N§t2(m1,716( 1H),

111) Step C Allyl abkeghql (’b 087 m., 1.5 mol) was solved in

tetrahydrofuran (3 nlL) and sthewsr xture was cool ed to 0O0C At 0Cal0.4M

sol ution of 9-borabicycl Q*$"8. 1] nonane in hexane (1L 25 myf )4.5 fmpl) was

added and stirring at 0 C\¥#4&$§ continued for 15 min. Th& i ¥ ur e Wasy't hen

stirred at roomtenperaturie for 4 h and the solvents were &/&porated. The

resi due di ssd ved in Etegrahydrofuran (8 m.) and a 3 M aqueous sol ution

of sodispmy,ﬁrm .~ wERl ) was added. After the addition of a

sol ution of coremet cial | y aval I abl e 2, 6-di bronmopyridine (0.46 g, 1.95 nmol)

in N, N -dinmet hy#ag€et am de (10 ni), the m xture was sonicated for 5 mn

while a stream of argon was bubbl ed through the m xture. Then

tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.17 g, 0.156 nunol) was added

and the mxture was heated at -95 Cin a sand bath for 90 nm The m xture

was diluted with ethylacetate (50 nlL) and washed with 10 %citric acid (20

m.) andBe} ne (15 nmL). The organi c phase was separated, dried over Na2504,

filtered and the solvents were renoved. The residue was purified by

chromat ography on silica using ethylacetate/n-heptane (30/70) to elute

col or etthé¢ apurcbpesnd CrbinOEmin}ﬂy leStay [Fac@d at @/31- heplpnel (GhéQ)ally avallfuds d t he

crude product. The conbi ned crude products _fromthis and two_ addjtional

runs welRepipetRey-pyuding i(@d4 ty 2 2clirsmallogeraphypobisd dp oleanegp gl and treated

et hyl aget at e/in-_ ) tit c ;

vell ow%gh b (_Okﬂigcﬁgl{ie%ggah%’p%éog)l,f Ra R 10183 14,128 COMRIF M A aftuR ALK
butylate (0.63 g, 6.6 mmol). The reaction mixture was then degassed by bubbling argon

7s69 (dt. 1H). 8.52 (d,

through the reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium
(0.22 ¢, 0.024 mmol). The reaction vessel was sealed and the mixture was heated at ~80 to 85
°C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (150 mL),
water (30 mL) and brine (30 mL). The organic phase was separated, dried over Na,SOy, filtered
and the solvents were removed. The residue was purified by chromatography on silica using
dichloromethane/acetone (95/5) to elute unpolar impurities, followed by ethylacetate to afford

the title compound as a dark yellow oil. Three additional runs yielded a total of 3.4 g (84 %).

62



WD 2011/ 045383PCT/ EP2010/ 065439 1H NMR (400 MHz, CDC13): d = 1.97-2.03 (m
2H), 2.92 (t, 2H), 3.68-3.73 (m 2H), 7.12 (d, 1H), 7.34 (d, 1H), 7.42 (t,
1H) Not e:wOHoNMRszsBowed t he presence of small anounts ofPCaaPeNMOO®63489 On
products of 9-BBN, but the material is pure enough for use in the next
step. Step D The title conpound from Step C above (0.48 g, 2.23 mmol) was
di ssolved in N'N - dinethylfonnam de (10 nL) and i m dazole (0.3 g, 4.46
mol ) was added. After the addition of chlorotriisopropylsilane (0.43 g,

react dr iR Stk R bR R R A0EF 2 ottty B ahaHiaShB it o 10

% citri03achH) st Ut NI IR 604kd, N, 6avad dPTINe 16151 8. 21THe 30rE@ami)C7. @dmse was
separated, dried over Na2SO4, filtered and the solvents were renobved. The
resi duéHMsﬁderlH} ed by chromatography on silica using

et hyl acet ate/ n-heptane (5/95) to afford the title conpound as a col orl ess
liquid (0.66 g, 79 % . 111-NWR (400 MHz, CDC13): ( = 1.05-1.14 (m 21H),
1.94-2.01 (m 2H), 2.88 (t, 21.1), 3.72 (t, 2H), 7.14 (d, 1H, 7.31 (d,

1H), 7.45 (t, | H Step E The title conpounds from Step B (0.136 g, 1 mmol)
and frowep& ep D (0.35 g, 0.95 mmol ) above were dissolved in toluene (17 nl)
and treated with 2.2-bis-(di phenyl phosphi no)-1, 1- naphthal ene (0.13 g, 0.19
mol ) and sodiumtert-butylate (0.25 g, 2.58 mmol). The reaction m xture
vas theRe dagassptulyromohl) ngafgen 7t hrorghnidIpwheastdion M KEkemtehhoved
by the addition of tris(dibenzylideneacetone)dipal |l adi um chl oroform conpl ex
(0. 086(3¢, ml.) 098 mmtt)butyﬁhétcméamw dA. NVegsél Jwamosealaechdded] Tlhe sofivitiuwes

h d 5¢Ccin ., b f 45 : T
G Tut o6 NRYER Y A oD BEAe “(BQAE 1t PR BBt L0 Andobis AB3F JOUHLTLE v
2011/ %ﬁ?cé?eBCE{eEE’&%Q{lp%é%@ tﬁ'éh%ta?’t'i@a”l'lé%expi‘a%eV‘ﬁ%(tﬁl%p%é‘ttﬁg Waﬁifri'ﬁ%@ @/ed by

Na2SO4, filtered and the sol vents were renoved. The resid puri
chr onad:}mgmammapbyl 08l dlhlccaausmsg a@vkzlcﬂhtbm}mmﬂmha{m@/f)apm mnmvé&&/cé‘s)s di-verebutye

e R N O T T T e T S
sili cayéill%wl(gl tht}yllu?gg;e?&eg/aqgﬁ%)gﬁ@% g@%%f) to afford the title conpound as

a dark yell ow oil (400 MHz, CDC13): d = 1.05-1.14
(m 21H), 192197(m 2H) , 205212(m 2H) , 268(t 2H) 291(t 2H) ,

3.27- 3,33 2 (t, 46
(. ey TRoiad b e Baky d701958 l(aom_wguw(@@ totapio2 8o ode (). 8. 52
(d, 1 B t4 r boye 3 rmpé) was
di sso:_%/(e)?ihlenHE ﬁfg III "[%h(gjﬁgp ({7 gl éhl H?E?? gg’t]y}l(l)oal ée{?g 101%532'6( .86 g,
3. 95 mml)H)wad9dddéty. The sol vent was rermved and the oily residue was
heated in a sand bath at - 75 C for 3 days until all starting material had
di sappeared as judged by TLC. The m xture was then purified by

chromat ography on silica using ethylacetate/n-heptane (10/90) to elute
excess of di-tert-butyl dicarbonate followed by ethyl acet at e/ n- hept ane

(30/ 70%tepfford the title conpound as an orange oil {0.38 g, 92 A).

The title compound from Step B above (3.9 g, 7.81 mmol) was dissolved in acetonitrile (100
mL) and treated with 1 M solution of tetrabutylammonium fluoride (30 mL, 30 mmol) in
tetrahydrofuran. The mixture was stirred at room temperature overnight and the solvents were
removed. The residue was purified by chromatography on silica using ethylacetate to afford the

title compound as a pale yellow oil (2.57 g, 95 %).

"H-NMR (400 MHz, CDCls): d = 1.49 (s, 9H), 2.98 (t, 2H), 3.11 (t, 21T), 4.04 (¢, 2H), 4.30 (1,
2H), 6.85 (d, 1H), 7.06-7.10 (m, 1H), 7.16 (d, 1H), 7.38 (d, 1H), 7.48-7.57 (m, 2H), 8.46 (d,
1H)
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1H NMR (400 MHz, CDC13): d = 1.05-1.14 (m 21H), 1.49 (s, 9H). 1.99-1.96
(m 2H), 2.05- 2.12 (m 2H), 2.74-2.84 (m 411), 3.72 (t, 211), 4.01 (t,
2H); 6. 88WOdp1110453837. 07-7.10 (m 1H), 7.12 (d, 1H), 7.3®cCctadr2dibles43952 (t,
1H). 7.58 (dt, 1H). 8.51 (d, 1H) Step G The title conmpound from Step F
above (0.38 g, 0.72 mmol ) was dissolved in acetonitrile (8 nL) and a 1 M
solution of tetrabutylamoniumfluoride (3.6 n., 3.6 nmol) in
t etrahydrof uran was added. The m xture was stirred at roomtenperature
overni ght and the solvents were renoved. The residue was purified by
chromat ography on silica using ethylacetate to afford the title conpound as
a pal egyuglj ow oil (0.25 g, 94 %9. 84 WO 2011/ 045383PCT/ EP2010/ 065439
1H N MHz, CDC13): d = 1.49 (s, 9H), 2.00-2.11 (m 4H), 2.81-2.89 (m
4H), 3.68 (t, 2H), 4.02 (t. 2H). 6.88 (d, 1H), 7-08-7.12 (m 1H), 7.16 (d,
1H), 7.41 (d, 111), 7.5 t y 1. D9 1H, 8.47 (d, .1 tep H
Tri phehd Bﬁ(»ﬂ%gcﬂm’ 1d(fm1§§t<‘§>, C b8 e g 724?&15@%\5@% Hrgavedgn ?@ﬁ)ref%s@aﬂw )
wer e dj | i : r ( D i I 0 C
P R e o S e e G R A
mmol ) ami tnetthakydfonfichkbnid¢ 21017 maind 14 4hd¥) sedsutiddmd. ohfteli dichytdition was
azodi car boxylate in toluene (0.55 , .1.36 | ) were added over eriod
of 5 rﬁ%}rﬁq’tﬁ% th? TYUE Wasstatedat gd Cg‘l&éé hﬁll@@% 2 PPN REGA S dh | ﬁoﬁh@
t enper V. resl rdii l.ed.:

Qi Hngs w-g@eeﬁorﬁég And&hE rds ek ?Gﬁiﬁédqn?% éﬁ%ﬂéeig%ré@ﬁhgy diffida ??12%/ d the

chr omat ogr aphy on I ca using ethylacetate to a

titl e abyipatnetestat tior @hgengdund 382 patg yelldtoNVR1 (409%0WHz, CDCI3): d = 1.49
(s, 9H), 2.00-2.17 (m 4H, 2,77 (t, 2H, 2,81 (t, 2H), 3.76 (t. 2H), 4.03
(t. 211). 6.88 (d, 1H), 7.04-7.08 (m 1H), 7.14 (d, 1H). 7.38 (d, 1H, 7.48
(t, 1Hy; , 9 Z.172 {moir 82072 86 1( n 8448, (Hn 1H)
Not e TR ADMIATRET el buha ! Groth s o T by Fo8% .

hydr az4.6€tl 223,8.8acdhaxy) ave.7. luin, tikg, Tas ed,i i), 7g6pdreensagh 1fior7.86edti n t he
next step. Step | The title conmpound from Step H above (0.34 g, 0.68 mmuol)
was di 58b8vi@ddi Hlhet hanol (7 nL) and treated with a 50 % sol ution of
hydrazine in water (0.14 nlL, 1.36 mmol). The m xture was stirred at room
tenperature overni ght and the solvents were renoved. The solid was treated
wi t h dichl oronet hane (20 nL) and sonicated for 5 min to obtain a slurry,

whi ch was stirred at roomtenperature for 30 mn. The mxture was filtered
and t hdepEecipitate was washed with 10 ni L dichl oronethane. The filtrate
was concentrated and the residue was purified by

The title compound from Step D above (1.57 g, 3.73 mmol) was dissolved in N,N’-
dimethylacetamide (17.5 mL) and sodium azide (1.22 g, 18.6 mmol) was added. The mixture
was heated at ~75 °C in a sand bath overnight. The mixture was diluted with ethylacetate (150
mL) and water (40 mL). The organic phase was separated, washed with brine (40 mL), dried
over NaxSQy, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (60/40) to afford the title compound as a

colorless oil. Two runs yielded a total of 2.4 g, 87 %.
'H-NMR (400 MHz, CDCls): d = 1.43 (s, 9H), 2.97 (t, 2H), 3.12 (t, 2H), 3.69 (t, 2H), 4.31 (1,

2H), 6.87 (d, 1H), 7.07-7.10 (m, 1H), 7.12 (d. 1H), 7.46 8d, 1H), 7.51-7.58 (m, 2H), 8.50 (d,
1H)
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WO 2011/ 045383PCT/ EP2010/ 065439 chr omat ogr aphy on silica using

di chl or onet hane/ net hanol (9/1) to elute colored inpurities foll owed by

di chl or orwOlan@4smdBhanol (1:1) containing 10 nL 7 M anmpoT&PRo10mEI4BaNol per
500 nL to afford the title conpound as a pale yellowoil (0.16 g, 62 %.

H NVR (400 MHz, CDC13): d = 1.52 (s, 914), 1.86 (g, 211). 2.08 (q. 2H
2.70-2.76 (m 41-1). 2.83 (t, 2H), 4.04 (t, 2H. 6.85 (d, 1H), 7.08-7.11 (m
1H), 7.14 (d 1H), 7.40 (d. 1H), 7.52 (t, 1H), 7.57 (t, 1H), 8.51 (d. 111)

Step J..Jhe. title c I ove (0. 075 . 2 l,) and e
0l e it iSRRG E SRepLeTa ¢o k8ol Weg dnedvihist s Rl B gh Ve
' n tol yenend §1p’lheH§=1 h@s‘ﬂyﬁmter(qu ed 8V1‘7trﬁmol) was added. The reaction mixture was stirred

, 2-hi s- (di phenyl phosphi no)-1,71- napht hal ene (0.024 g, 0.039 mmol) and
sod|unMUemmJUupyHEMQﬁﬁG8OBﬂ@tha152mnﬁﬂlmL)WheawkchhmmgnwaDneDMﬂbnth@n
degassed g bI|n on throu rea tion nlxh.%ﬁ | | owed é}the
addi ti BA" ﬁhﬁﬁ Y §H§ HYEREH f%h Hﬂﬁﬂ Yaditt e Hf 65"%?%%%ﬁ? x°r0.017

9, 0. 0@ mprh) - dla_}h&orﬁe'f‘l%bﬁﬂ'fbtl’{ﬁ%ﬁ ‘%‘J)S/‘S\’}i%o %e%ed ufpilart BE pRIGGEMT eolmgheﬁt ed
at -110 Cin a sand bath for 45 mnutes. The reaction glxture was diluted
wi t h edibylbraeshateendBdoli()/], vat@nings Onh;u 7aM1Ia1bm|onm if Snathinol PhreS@r panie
phase S .S ated, dried over red and the solvents were
renove ‘”?ﬁ%PV%%?HﬂenﬁﬁésﬁBWFWF@@NﬁﬁgnH %@graphy on silica using

di chl or onet hane/ acetone (95/5) to elute unpolar inpurities followed by

et hyl acet at e/ nhept ane (60/40) to elute the desired conmpound. The crude
pr oductH-MAGR 460 MipurGDCEs by lcd GraHagt. 8pky 28, SD6-3dd @sidid), 4.31 (t. 2H),

el Lo 5t 12-(808a5g et oD T4 XA IDa00 Wie! TEBAE3) Cl‘fﬁp%‘ffi‘?@e%wm

1.52 8gy )911) 2. 00 2.12 (m 411), 2.78-2.84 (m 4H), 3.27-3.33 (m 5H),
4.02 (t,” 2H), 4.70 (br-s, 1H), 6.08 (d, 1H), 6.86 (d, 2H), 7.08-7.13 (m
211), 7.34 (t, 111), 7.40 (d, 1H), 7.48-7.57 (m 211), 8.50 (d, 111) Step K
WO 2011/ 045383PCT/ EP2010/ 065439 The title conpound from Step J above (0.094
g, 0.16 mmol) was dissolved in chloroform (2.3 nL) and treated with a 2 M
sol utign,ef hydrogen chloride in diethylether (2.3 nil). The reaction

m xturg Yes stirred at room tenperature overnight and the solvents were
removed using a syringe The solid material was dissolved in water (5 ni)
and filtered throug 2umfilter cartrldg The filtrate was coll ected
and t heosBleyapty melc@iﬁapcﬁnapeé remafyamet (el igt 124-6c SHpIUntrsadissvest dhge

gl ass (ﬁ 81%[8%) %h%l@ (@QHP]LH %I\(]S’O&)lbﬁ%kﬁmé@ggla(mlge E(ﬁ) agéﬂégao(f"l)n%ﬁ Q% %2 5 87
( m 2|-ﬂlmeﬂ1yﬂiﬁrm€1dp\ ridifle (061573, 1.25 mhbhol) Jvas 4d&Q. @lfter Id)additiohZof(d soldttdn, of7di78 (t,

1H), 7.83 d 1H), 8.39 (t, 1H) 8.51 (d. 1H I\/B(ESI? mz = 377.17 (Mr)
Pr epartﬁﬂr D@teg(ﬁ(‘)cg)rﬁydnﬁ@ )3y dichloromethane (15 mL). the mixture was stirred at

room temperature overnight. The mixture was diluted with dichloromecthane (100 mL) and

washed with 10 % citric acid (50 mL) and brine (50 mL). The organic phase was separated.
dried over Na,SQy, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (5/95) to afford the title compound as a
white solid (2.15 g, 32 %). Washing the column with ethylacetate/ n-heptane (10/90) afforded

the corresponding bis-Boc-derivative as a white solid (1.95 g. 21 %).

'"H-NMR (400 MHz, CDCls): d = 1.52 (s, 9H), 7.13 (d, 1T1), 7.27 (br-s, 111), 7.51 (t, LH). 7.90
(d, 1H)

Bis-Boc derivative:
'H-NMR (400 MHz, CDCl3): d = 1.48 (s, 18H), 7.27 (d, 1H), 7.40 (d, 1H), 7.60 (t, 1H)
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Br

H2 Step A H2NNN Boc Pd2(dba) 3, BI NAP NaQt Bu, toluene Step C

WO 2011/045383 PCT/EP2010/065439

Step H

Sodium hydride (0.18 g, 7.38 mmol) was suspended in N,N"-dimethylacetamide (10 mL) and
the mixture was cooled to 0 °C. At 0 °C a solution of the title compound from Step G above
(1.66 g, 6.1 mmol) in N.N'-dimethylacetamide (5 mL) was added over a period of 5 minutes.
After the addition was completed, the reaction mixture was stirred at 0 °C for 5 minutes and
then 60 minutes at room temperature. Then methyliodide (0.5 mL, 8.12 mmol) was added in
one portion and the reaction mixture was stirred at room temperature overnight. The reaction
mixture was diluted with ethyl acetate (100 mL) and washed with 10 % citric acid solution (30
mL), saturated sodium bicarbonate (30 mL) and brine (30 mL). The organic phase was
separated, dried over Na>SOs, filtered and the solvents were removed. The residue was purified
by chromatography on silica using ethyl acetate/ n-heptane (5/95) to afford the desired

compound as a colorless liquid (1.54 g, 90 %).

"H-NMR (400 MHz. CDCly): d = 1.52 (s. 9H). 3.40 (s. 3H). 7.17 (d. 1H). 7.47 (t. 1H). 7.74 (d,
1H)

Step |

The title compounds from Step F (0.525 g, 1.54 mmol) and Step H (0.423 g, 1.53 mmol) above
were dissolved in toluene (24 ml) and treated with 2.2-bis-(diphenylphosphino)-1,1-
naphthalene (0.186 g, 0.3 mmol) and sodium tert-butylate (0.383 g, 3.98 mmol). The reaction
mixture was then degassed by bubbling argon through the reaction mixture followed by the
addition of tris(dibenzylideneacetone)dipalladium (0.133 g, 0.15 mmol). The rcaction vessel
was sealed and the mixture was heated at ~110 °C in a sand bath for 45 minutes. The reaction
mixture was diluted with ethyl acetate (100 mL), water (20 mL) and brine (20 mL). The
organic phase was separated, dried over NapSQO,, filtered and the solvents were removed. The
residue was purified by chromatography on silica using dichloromethane/acetone (95/5) to elute

unpolar impurities, followed by ethylacetate/n-heptane (60/40) to elute the desired compound.
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2 MHA/Et20 ----""s"----, | N--"-"-"N-"29%")--N-"""---"N'---"N.
HHHCHCI 31\ I N N NNN-- BocHBoc x 3 HCI Step D Step A Commercially avail abl e
2, 6- di br ovo 2pywadsisae (0.5 g, 2.1 nunol) was di ssol ved i RCHEHR2010/065439

di mret hyl acetam de (5 nlL) and commercially avail abl e 2-pyridyl - et hyl am ne
(0.26 g, 2.1 mol) was added. After the addition of potassium bicarbonate
(0.23 g, 2.3 nmmol ), the mxture was heated at -110 Cin a sand bath for 5
h. TheThé xtuleeitigasorapdunt dfdomai fotr smisywascBrthee pdlediby chrodaesindy o sibicaat er

83 x 20.nL. The organic p was separated, dried over Na2SH4,. WO

2011/ onins st eRstrarosed 0 e FrafeR Mokt hathoR et e IR PET RO LIRS She

r esi du%)_was purified by chromatography on silica using ethylacetate to
afford the title conpound as an orange oil (0.13 g, 21 9% . 111-NWR (400
MHz, CDC13): d = 3.07 (t, 2H), 3.68 (m 2H), 5.17 (hr-s. 1H), 6.30 (d, 1H),

6. 70 ( : -7. m, 3 ., .58 (L, , 52 : p, B, The
title g’%‘%ﬁéaﬁ’ %%ﬁ%wéé%ﬁ)e‘\dabé% @0".@31&? (6%~ Prﬁ’&(} ?%}gslgipé% ?P@édﬁ% -

di chor oERtIANe 743yl ands ¢ J4Br sobybyl, dicanBonat /) (Qshe®s (@, 32)Mmls) was
added. ~The sol vent 'was’ renoved ‘and the oily residue’was heated in a sand
bat h a?.09 (m51K),f7ol3 @, tdy .3 1The Hii X#0r(d MAs7.66én 1 urd 33 @d 1b1). £A8 ¢drdttbgr aphy
on silica using ethyl acetate/n-heptane (20/80) to el ute excess of
ditert-butyl dicarbonate followed by ethyl acet at e/ n- heptane (40/60) afford
the title conmpound as a pale yellow oil (0.095 g, 53 9.

Step J

The title compound from Step I above (3 g, 5.47 mmol) was dissolved in dichloromethane (50
mL) and treated with a 2 M solution of hvdrogen chloride in diethylether (50 mL). The reaction
mixture was stirred at room temperature overnight and the solvents were removed using a
syringe. The residue was dissolved in water (30 mL) and filtered through a 0.2 pum filter
cartridge (10 mL per cartridge). The three cartridges were washed with water (5 mL). The
combined filtrate was collected and the solvent was evaporated using a freeze-dryer to afford

the title compound as a pale orange foam (2.2 g, 88 %).

'H-NMR (400 MHz, D,0): d = 2.79 (s, 3H), 3.02 (t. 2H), 3.33 (t, 2H), 3.57 (t. 2H). 3.81 (1,
2H), 5.81 (d, 1H), 5.92 (d, 1H), 6.71 (d. 1H), 6.81 (d, 1H), 7.50 (t, 1k). 7.78 (t. 1H), 7.83-7.91
(m, 2H), 8.42 (t. 1H), 8.59 (d. 1H)

MS (ESD): m/z = 349.42 (MH")

Preparation Example 3 (alternative svnthesis scheme for compound 1):
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1H NVR (400 MHz, CDC13): d = 1.49 (s, 9H), 3.18 (t, 2H). 4.38 (t, 2H),
7.11-7.14 (m 1H), 7.18 (d. 1H), 7.23 (d, 1H). 7.48 (t, 1H), 7.59-7.67 (rn,
2H), 8. 52wv0a01114538St ep C The title conmpound from Step Brabmpeoip06039 g,
0.238 nmml ) and the title compound from Exanple 1 Step F (0..07 g, 0.27
mmol ) were dissolved in toluene (4.25 nL) and treated with

2, 2- hi s- (di phenyl phosphi no) -1, 1- napht hal ene (0.032 g, 0.048 nrnol) and

sodi um tert-but Ge (0.061 g, 0. 6Py, The reaction mixture was then
degassed; tr%éro d mhr ough—the—rteacti @\n}x;ﬁﬁgo@@ | owed by the
{'di’ben

addi t i n oS . cefone) di pal | adli umiicMl or of or m conpl ex

(0.021 g, 0.02&=phol ). The reacti onNvestel was seal ed )Q‘c\ﬁ‘%ﬁe m xture was

heat ed at 10 Cin a sand bath fo¥45 m nutes. The reaction mxture was

diluted with ethyl acetate (20 nlL), water (5 m.) and brine The
organi ¢ ph epar at e, dyi ed.over 2SA, fddteres E%\a/gd e sol vent s
wWere remno e-Twiasg—Em @\/d g cbn I 6@bs USI Ng

di chl oronet%anea’oacet 0<P1e (95M8Y": t o Nel uge unpol ar *F uriti essofcol | owed by

et hyl acefate/n- WO 2011/ OSZFS%BBPCT/ EP2010/ 065439 F{’ept ane (60/40) to elute

t he dESIlEt corrpound The crude product was again purified by

chr omat og aphy on silica using et hyI acet at g(( hgﬁpane (60/40) to afford the

title ¢ npouf%\js a pakce yeI oi (0. l,uen BRteo (400
CDC13) 2chs —5B) 1 NH, ST OE A ﬁ tN 1) 3 43
(s, 3H " 3. 88Y3.73 (meepa1), 4. 305°ct 211). @o (hr s. 6H14

6.83 (d. 1H). 686689'°F(|n 1H), 7.09-7.1F (M ¥iH),

Step G 2 M HC, Et,0
CH,Cl,

Step H

N NN N NN
H H

H

Step A

Commercially available (6-bromopyridin-2-yl)-methanol (1 g, 5.3 mmol) was dissolved in
N.N'-dimethylformamide (20 mL) and imidazole (0.97 g, 14.85 mmol) was added. After the
addition of triisopropylsilyl chloride (1.58 mL, 7.42 mmol), the mixture was stirred at room
temperature over the weekend. The mixture was diluted with dicthylether (80 mL) and washed
with 10 % citric acid solution (25 mL) and brine (25 mL). The organic phase was separated,
dried over NaySO,, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (5/95). Fractions containing the
protected alcohol were collected and the solvents were evaporated to yield a colorless liquid
(1.7 g, 92 %). The protected alcohol (0.85 g, 2.47 mmol) and commercially available 2-(2-
aminoethyl)-pyridine (0.35 g, 2.78 mmol) were dissolved in toluene (45 mL) and treated with
2,2-bis-(diphenylphosphino)-1,1-naphthalene (0.33g, 0.48 mmol) and sodium tert-butylate
(0.63 g, 6.625 mmol). The reaction mixture was then degassed by bubbling argon through the

reaction mixture followed by the addition of tris(dibenzylidencacetone)dipalladium (0.22 g,
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7.16 (d, 1H), 7.38 (t, 1H), 7.53 -7.58 (m 31-1), 8.51 8d, 111) Step D The
title conpound from Step C above (0.12 g, 0.22 nmol) was dissolved in

chl or of orwp(28111045483 and treated with a 2 M sol ution of Irgumrgen/o63IBori de in
di ethylether (3.1 nL). The reaction m xture was stirred at room tenperature
overni ght and the solvents were renoved using a syringe. The solid materi al
was dissolved in water (5 nL) and filtered through a 0.2 umfilter

cartri0gé mmpb. The reagtian vesselowisl %@bé@néh}@ mhdursobssehatadest ~SPdpdidatleth ¢ o

af For giae};]% hﬁtor g% Bmctgs %ﬁ)leac Q%g{n(; %sllcf\ ?u%eé\%Eg?ﬂlyp%gg Og/c)()g%nzl_];) Ngvfgmo
3 69 ((20 Iﬁiﬂﬁnd @11&8(2@ 1913) (e ozlalﬂo p}@s@ ) s@ﬁla(t@d dlﬂé’)l ovBe &S0, filkédkd and

750773&m1l—|) 0 (t . 7.84- 7.91 (m 2H), 8.42 (t, 1H). 8.58 (d,
1H) NMBtheESIyentampere r@n@vedg l(hwemdyle Pr?@plaureﬁqdohy Bhenmpiteeraplc omhmdugylg

St AT I 6- 5. 46

o)) GG BAHAR B RGeS D aDe s 4P RR e 330 it 1 IEHAS B e beRatgo(ift 10
nol ) . hEhitR cehe@buﬁ@as%otxﬂameqi“@tmnslyﬁadgdhfbta ofargle patdyy for 50 h. The

m xture was cooled to roomtenperature and 6 N SOdI um hydrOX| de (120 ni,

720 mmol ) was added. The m xture was then heated at -120 Cin a sand bath

hycr ooOVIE A MGECBRLEG TRt PoRRoLs FIRER S 0 Mot 306 G IR 3%+

i ce- cogkbng. 211) ROYY BRI LEErRI 118,& M8, fi 0f 'esh andHh Ne1 7 XBULE 218S7 43

filtered. The T) ltrate was evaporaged and t?1e re5|due was treated wth

met hangl 1L @G, IHYHeS6 6suH)i ng sl uny was stirred at roomtenperature for
.30 "mnutes and filtered. The precipitate was washed with net hanol (30 ni)
and the conbined filtrates were evaporated to | eave a browni sh, sticky
mass. This crude material was dissolved in dichloronmethane (400 nmL) and the
solution was placed in an ice-bath. Then chlorosulfonic acid (162 nL, 2430
nmol ) f@s Badded dropwi se. After the addition was conpl eted, the m xture was
stirred at roomtenperature for 2 h. Then the m xture was placed back into
the ice-bath and WD 2011/ 045383PCT/ EP2010/ 065439 water (800 nlL) was
carefu t d Vel was
made al R4/RREEHpoBld Ram o B AT it RO P e R REbIEAoankras o
was adg@dntlo radlj dsteﬂt—ﬂﬂ&ylpﬂ'{chldmn(ﬂt@ nd’ald, 7AJpmemlpmatzeldeTlﬁ@rsnh/dntamdst he
m xture was racted with ethyl aceta x 400 ni). The organic phase
was sef?é?%[?@&“ Hie dly revdye ‘Nészl%iﬁ I a|5%<§ E%Ihéha TPhE bRy B! Iﬁ?éﬂ&éﬁﬁ ed.
The re

acet at DO TR Sl ORI REERIY R (o pAmt A S Mk on,,
acet at dlitougfid ethglatdietetn-lidpeane 9 hPOQING rasoee yekssodirtsobud] (itarbdnge. B0

by ethylacetate/n-heptane (30/70) to afford the title compound as a pale yellow oil (1.75 g, 86
%).

'"H-NMR (400 MHz, CDCl3): d = 1.06-1.08 (m, 18 H), 1.13-1.24 (m. 3H). 1.44 (s. 9H), 3.10 (t.
2H), 4.31 (t, 2H), 4.80 (s, 2H). 7.05-7.08 (m, 1H), 7.12 (d, 1H), 7.25-7.33 (m, 2H), 7.53 (dt,
1H), 7.60 (t, 1H). 8.48 (d, 1H)

Step C

The title compound from Step B above (1.75 g, 3.6 mmol) was dissolved in acetonitrile (45

mL) and treated with 1 M solution of tetrabutylammonium fluoride (13 mL, 13 mmol) in

tetrahydrofuran. The mixture was stirred at room temperature overnight and the solvents were
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1H NWR (400 MHz, CDC13): d = 2.40 (s, 3H), 2.69 (t, 2H), 3.58-3.62 (m 2H)
5.31 8br-s-. 1H), 6.58 (d, 1H), 7.97 (d, IH Step B The title conpound from
Step A abwoeo(1h4§38343. 2 mmol ) was suspended i n net hanol PCTAP200p6EB9 sodi um
borohydride (2.94 g, 77.7 mmol) was added in portions. After the addition
was conpleted, the m xture was stirred at roomtenperature for 1 h to
becone a clear solution. Then acetic acid (21 nL) was added and the

sol ventesnoned. eTlreemjdmjwaslemiﬁedsﬁ)chhemwegdplssm sbch iyingwethglacl260o affyrdahe t he
aqueou hase s washed wt thane (2 x 100 nl). The aqueous
phase ﬂﬁg Ng 2R 4 PR é”@ﬁﬂoquf% 8{Admsng sodi um car bonate and extracted
with ethyl acetate (6 x 150 nmL). The conbi ned organi c phase was dried over
Na7SO4, filtered and the solvents were renoved to afford the title conmpound
as an B{-NMRi(ﬂ@O MHZ, 3639 =g]. 3296, 9), 3UE-(WNIR)( 460 (VRH,), CBEEFP: (bds 3 H),

3 5 B R B g D3 g o e i 3 R B 1106 s (o

| H, 7.32 (d, 1H Step C The title conpound from Step B above (6.39 g,
38.9 mml) was dissolved in nethanol (130 nL) and acetic acid (65 rril).
After the addition of 10 % pal | adium on carbon catalyst (1.6 g), the

m xture was hydrogenated for 3 days. The m xture was filtered, the catalyst
was wasB® WD 2011/ 045383PCT/ EP2010/ 065439 with nethanol (50 ni) and the
conbined filtrates were evaporated. The acetate salt was dissolved in water
(200 nL) and the pH was adjusted to pH -10 by addi ng sodi um carbonate. The
aqueoushplids eomwpsuek froacsed abdvediocIll @r Dehbiqwens (d3ssulvid an riighlordimethandrbi ned
or gani ¢ phase was dri ed over Na2804 filtered and the solvents were renoved
to af f Gt e tigdelagrng - 3% k- wHnmel swsi added:. W gixtag was, copled o Vg prdo

e BB P8 0, 0ok 0 QR i,

corrpoumé rhik@ure StaeRtiffed Oy €C(fér 42111@ andQhdBativoh) tewiperadete efdr BhSThelbdl0entOf
di -tertbutyl dicarbonate *(%33 7 g, 150.4 mmol) in dichloronethane gloo m.) .
The soberitvapeisted éndedesdier Wh“eplﬁlﬁ%i hy edrapiogigRh hehtiBep wring thylacqtie/s- sand

o1 i ool ptRgOL{R EERT e e ThEbLRL A REl o O B LR BTRLS MY ert - but

di carbonate fol |l owed by et hyl acetate/ n- hept ane (40/60) to afford the title
compound as a white solid (11.2 g, 90 A).
H-NMR (400 MHz, CDCly): d = 1.46 (s QH) 307 (s. 3H). 3.11 (t. 2H), 4.33 (1, 2H), 5.22 (s,

2H), 7.07-7.16 (m, 3H), 7.53-7.66 (m. 3H), 8.48 (d, 1H)

Step I

The title compound from Step D above (0.3 g, 0.75 mmol) was dissolved in ethanol (17.5 mL)
and potassium cyanide (0.24 g, 3.75 mmol) was added. The mixture was heated at ~85 °C in a
sand bath for 1 h. The solvent was removed and the residue was dissolved with ethylacetate (30
mL) and water (5 mL). The organic phase was separated, washed with brine (5 mL), dried over
NaySO,, filtered and the solvents were removed. The residue was purified by chromatography
on silica using ethylacetate/n-heptane (60/40) to afford the title compound as a pale yellow oil

(0.118 g, 46 %).

'H-NMR (400 MHz, CDCl3): d = 1.47 (s, 9H), 3.17 (t, 2H), 3.83 (s, 2H), 4.34 (t, 2H), 7.04-
7.11 (m, 2H), 7.18 (d, 11I), 7.56 (dt, 1H), 7.60-7.63 (m. 2H), 8.49 (d, 1H)
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1H NMR (400 MHz, CDC13): d = 1.52 (s. 9H), 1.87-1.93 m 211), 2.46 (s. 3H),
2.70 (t. 211), 3.72 (t, 214), 6.80 (d, 1H), 7.24 (d, 114) Step E A solution
of LDA wasopoapassd by adding a 1.6 M sol ution of n-butyCirirrRenmi439. 24 ni,
62.82 mol) at 0 Cto a stirred solution of N, N-diisopropylamne (9.9 niL,
75.4 mol) in tetrahydrofuran (45 nlL). The m xture was stirred at 0 C for
15 mn. The LDA solution was then added dropwi se at -78 Cto a solution of
the title conpound from Step D above (5.6 g, 77.56 mol ) and

di et hyl carbonate (10.08 nL, 83.1 mina) in tetrahydrofuran (72 nL). The

m xture was stirred at -78 C for 40 m nutes. The reaction was quenched by
addi ngS@pgol ution of saturated anumm umchloride (100 nL) at - 8 C. The

m xture was allowed to reach room WD 2011/ 045383PCT/ EP2010/ 065439
tenperature and was diluted with ethylacetate (200 nL). The organi c phase

d, dri 254, . fii d he,. sol d.
2 SRR The o PSR LS RO SRR Bl 1P

et hyl ageh ahe/ Mt 2ARridd lR0dded (80ESTd (3w ninhdl}. eTE AP RUBEHA i Audkevhow
oil, which became a solid by standing at roomtenperature (7 g, 96 %.

1H NVRaddgdprofm baptadjde @.G4 g, DBS mumolHp pottids (exothgrpic)l AGRr Tthoadditien 2H)

2.72 2H) . J1-3..7 .4 . 4.13 .2 6.9 d v {34 )
G co g Eopterea” Hisondh bt byt et Sl herogim bbb o 2t bl e
in tetgahydrabieRanwid Qomtoneandhé ibldek WthhRnohndiledRad A1tdBd GhroBeh4 paPbl was

added in portions. The reaction mxture was stirred at roomtenperature
over ni ghlite anpélne past was paghedivithwetbared d20 mandThapaleiysiiaw ilwas was evapedated room
t enper at ﬂe for, 10 m n..Aftber the addition of. et hﬁ/lqa@elt ate 150/ mﬂ% Ehe

or gani Db AE e gariied PO rRP SRR s L S8 e S QiomE R o

et hyl aget)abeefnafe rak%ommepf%‘aaag,m%ﬂo%mpIot;cm&@ﬁﬁﬂ%@mmaﬁsh QYETcohB it
filtered and the sol vent's were renoved,  The residue was purified by

chr omat®grlaphy apmmeiihiic anagisinng pet 70 adettanfotdthaftiter dbmpvend ias lagyetlowpalind as
a col orl@%s g'blo (1.48 g, 85 %, .followed by dichloromethane/ nmet hanol (4/1)
to af f SF&EHhd"NBoc deprotected product as a yellowoil (0.13 g, 11 %.
Title conpound: 111-NWVR (400 WMHz, CDC13): d = 1.51 (s, 9H), 1.88-1.93 (m
2H), 2.70 (t, 2H), 2.92 (t, 2H), 3.77 (t, 2H), 3.98 (t, 2H), 5.53 (hr-s, |
H . 6. 25NMR (404 MHz, 8Dle; di= H1 (8 Bdr 3dBpit.otHocs ¢4 (pRHoluici0 (t11H)1 3 NRR 48100

MHz, 13): . d = 1.87-1 2H) . | . t 80 (t,
vy 3k )i (o 3Mbes 8 oy T i Ty Y b iR e @ 780 a.
1H) St ey @58 (dt. 1H). 8.57 (d, 1H)

MS (ESI); m/z = 342.98 (MH")

Step G

The title compounds from Step F above (0.084 g, 0.245 mmol) and from Preparative Example
2 Step I (0.068 g, 0.245 mmol) above were dissolved in toluene (4 mL) and treated with 2,2-
bis-(diphenylphosphino)-1,1-naphthalene (0.03 g, 0.048 mmol) and sodium tert-butylate (0.062
g, 0.64 mmol). The reaction mixture was then degassed by bubbling argon through the reaction
mixture followed by the addition of tris(dibenzylideneacetone)dipalladium (0.021 g, 0.024
mmol). The reaction vessel was sealed and the mixture was heated at ~110 °C in a sand bath
for 45 minutes. The reaction mixture was diluted with ethyl acetate (30 mL), water (5 mL) and
brine (5 mL). The organic phase was separated, dried over Na,SOy, filtered and the solvents

were removed. The residue was puritied by chromatography on silica using
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WO 2011/ 045383PCT/ EP2010/ 065439 The title conmpound from Step F above (822
ng, 2.95 nmmol) was dissolved in dichloronmethane (15 nlL) and triethylam ne
(0.9 niL, woRonmmabis3was added. After the addition of netramEradmhosssBehl ori de
(0.46 nL, 5.87 mol ), the reaction mxture was stirred at roomtenperature
for 1 h. The mxture was diluted with dichloronethane (50 nL) and washed
with 10 %citric acid solution (20 nL), saturated sodi um bi carbonate (20
m.) andichiorameeth@@/azkipne THES ptoga niecurnpoies empastisse el foateddhy ethylecktare o eNe@ SO4,

filtered and the solvents were renoved. The residue . i fi )

chr onaﬁ)@gc%ﬁ PRI dhe ﬁﬁ%ﬂ%? RYPRCEdaEY AU @btpaﬁﬁgff @87@#-&@@’% d the
title d; e =0l 2, : 50 0 13):
g - 1 EQVRQUAGSiRofrE ST ABId i HubPofoo i dShpal SR i@ B g B3¢
211), 3.74 (t, 2H), 4.65 (t, 2H), 6.86 (d, 1H), 7.32 (d, 1H) Step H The
title gonmpound from Step G above (0. 83 2. 22 mol s, dissglved in

11, TV Bl Ml e B e GeitDeoah i diDr S0 (b 218 6 F13k5 Tbl) was
added. j xtA heat iy s andrbath atiy7/ . 6,1h. - e pa xture
ves di Tt ed it B U ABeT a6 (abr sy oo Bl (g 8 s d & kb, 2R B X i
m.) . The, 0iQaNited pliase. 2e&s | Hepasatde dH) Washed i, 7/525dd UHAt84R @odHym

bi carbonate (15 nL) and brine (15 nL). The organic phase was dried over
Na2SO4, filtered and the solvents were renoved. The residue was purified by
chromat ography on silica using ethylacetute/n-heptane (40/60) to afford the
title conpound as a pale yellowoil (0.6 g, 84 % . 1H NWR (400 MHz. CDC13):
d = 1. Stkpts, 9H). 1.88-1.93 (m 2H), 2.72 (t, 2H), 2.98 (t. 2H), 3.69 (t,
2H), 3.74 (t, 211), 6.84 (d, 1H), 7.32 (d, 1H Step The title conpound
.from Step H above (0.6 g, 1.98 mol) was dissolved in tetrahydrofuran (8

i xt ar AP EHRE L0000 58 17 ooy BT R AR 85T b B AR ERE T ot e o

for 20dfanRRshéthat @ableyand4realell Witsa 2ddesluti®t b lydAceewasiogida i divegleheeni ght
and the solvents were renoved in vacuo. The residue was purified by
chr omamdgr Apshicaphions nlixigee wes Algredl ehroenoratseaier maeraes|andglg solvews vaied by
di chl or onet hane/ met hanol, (1/ 1, containing .10 ni .a ia in ne | per
500 n S eanraed YHARS o de ot B el MR R g R

um filter cartridge. The filtrate was collected and the solvent was evaporated using a freeze-

dryer to afford the title compound as a pale orange foam (0.045 g, 72 %).

'H-NMR (400 MHz, D,0): d = 2.79 (s. 3H), 3.02 (t. 2H), 3.33 (t. 2H), 3.57 (t. 2H), 3.81 (t,
2H), 5.81 (d, 1H), 5.92 (d, 1H), 6.71 (d. 1H), 6.81 8d. 1H), 7.50 (t. 1H), 7.78 (t, 1H), 7.83-7.91
(m, 2H), 8.42 (1, 1H), 8.59 (d, 1H)

MS (ESI); m/z = 349.42 (MH")

Preparation Example 4 (compound 2)




1H NWVR (400 MHz, CDC13): d = 1.52 (s, 9H), 1.66 (hr-s. 2H), 1.89-1.96 (in,
2H), 2.72 (t. 2H), 2.87 (t, 2H), 3.11 (t, 2H), 3.78 (t. 2H). 6.80 (d, 1H),
7.25 (d. wooBtEes3The titl e conpound from Exanpl e 8 St epTEP@OO6803Yy, 0. 238
mmol) and the title conpound from Step | above (0.075 g, 0.27 mmol) were

di ssolved in toluene (4.25 nL) and treated with

2.2-his-(di phenyléhosphl no) -1, 1- napht hal ene (0.032 g, 0.048 nmol) and

sodi um t gt - but yl gf’éa)m”gem 0.65 mmol ). Jhe reaation nixture was then
degassadEPy\/bonbub

Wapsreaeﬂ—eﬂ—-rn |owed by t he
addi tion of tri s nzyl i dene tone) di pakbadi um chI of or m conpl ex
(0.021 g, 0.024 I) The reaction vessel was sealed and {the m xture was

heated at -110 Cin a sand bath for 45 mnutes. The reactilgg:m xture was
diluted with ethyl acetate (20 nmL), water (5 nlL) and brinecgdnnl). The
organi ¢ phase was separated, dried over Na2SO4, filtered amdet he sol vents

were renoved. The resi due was puri fi ed by chromat ogr aphy silica using
et hyl acet at e/ n- hept ane (60:¥0) to afford the crudecHgsb;cl e rrpound. The
crude materli i i Pl 11 ed LY RYkomaioar aphy, eRlesi h L AgoH

et hyl acet at e/ n- hept ane (8Gte26€) to affo (dJthe qitl eStg,@rrpound aml | ow oi |

(0.58 g, 42 %. 11-1-NWR (400 MHz, CDC13): d = 1.40 (s. 9H), 1.52 (s, 9H,
1.86-1.92 (m 2I—Fp 2.67-2.71 (in, 2H), 2.93-2.99 (m 2H), 3.10-3.17 (m
2H), 3.68-3.7 LﬁqT“lel) 3.73-3.80 (m 2H), 4.23-4.27 (m 2H), 6.40 (d,

1H), 6.68 (d, gtg;j)F, 6.80 (d, 1H), 7.06-7.09 (m 1H), 7.12 (d, 1H), 7.23-7.29
(m 2H). 7.50+7.56 (m 1H), 8.50-8.53 (m 1H) Step K WO

2011/ 045383P /EPZOJPE/dg)@%Zh%Q The title conmpound from Step J above (0.058 g,
0.1 nufol s di ViR chI or of Ol m( /E n.) andntrmated with a 2 M

sol uti ohn P(S}/d\fogze Ol’ldegl\£ LEtHypen ") . The reaction

m xture was Stirred om t erature overmhﬂthe sol vents were
renoved using a syrl nge Bo‘Ehe solid material was dissol ved i vva@m L)
and filtered through®a°0.2 lamfilter cartridge. Thej ?" NTHE e Way ool | ect ed
and the solvent was evaporated to afford the title co oundras a dark
yel l ow glass (0.042 g, 86 %. 1H NWR (400 MHz, D20): d = 1. 71-1. 78 (rn,

2H). 2.57-2.61 (m 2H). 2.79-2.84 (m 2H), 3.22- 3.30 (m 4H), 3.47-3.50 (m
2H) , 35{38& 63 (m2H). 5.80 (d, 1H). 6.44 (d, 1H), 7.33 (d, 1H). 7.42-7.83
(m 4H), 8.35 (t, 111), 8.51 8d, 111) Ms (ESI); mz = 375.29 (WVH)

Preparati on Exanple 10 (conpound 10): 1. KHMDS, MhBr2 THF., ---

The title compound from Example 1 Step H (0.35 g. 0.95 mmol) and commercially available 2-
aminomethyl-pyridine (0.108 g, 1 mmol) were dissolved in toluene (17 ml) and treated with
2,2-bis-(diphenylphosphino)-1,1-naphthalene (0.13 g, 0.19 mmol) and sodium tert-butylate
(0.245 g, 2.58 mmol). The reaction mixture was then degassed by bubbling argon through the
reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform
complex (0.086 g, 0.095 mmol). The reaction vessel was sealed and the mixture was heated at
~80 to 85 °C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate
(40 mL), water (10 mL) and brine (10 mL). The organic phase was separated, dried over
NaySOy, filtered and the solvents were removed. The residue was purified by chromatography
on silica using dichloromethane/acetone (95/5) to elute unpolar impurities, followed by
cthylacetate to elute the product. The crude material was again purified by chromatography on
silica using ethylacetate/n-heptane (80/20) to afford the title compound as a pale orange oil

(0.28 g, 75 %).
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....... ,OLNN N N,02. & '9 BocS.NBoc FF O Step A Step D 2 MHCO/Et20 1
| CHCI3 ,-, x 3 HClIStep F
WO 2011/045383 PCT/EP2010/065439

"H-NMR (400 MHz, CDCl5): d = 0.98-1.10 (m, 21), 2.88 (t. 2H), 4.02 (t, 21T, 4.65 (d, 2I1),
5.51 (br-s, 1H), 6.28 (d, 1H), 6.53 (d, 1H), 7.16-7.20 (m, 1H), 7.30-7.38 (m, 2H), 7.63 (dt, 1H),
8.58 (d, 1H)

Step B

The title compound from Step A above (0.28 g, 0.73 mmol) was dissolved in dichoromethane
(5 mL) and di-tert-butyl dicarbonate (0.8 g, 3.65 mmol) was added. The solvent was removed
and the oily residue was heated in a sand bath at ~ 75 °C for 3 days. The mixture was then
purified by chromatography on silica using ethylacetate/n-heptane (10/90) to remove excess di-
tert-butyl dicarbonate followed by ethylacetate/n-heptane (30/70) to afford the title compound

as a pale yellow oil (0.32 g, 91 %).

'"H-NMR (400 MHz, CDCly): d = 0.85-1.10 (m, 21H), 1.38 (s, 9H). 2.88 (t, 2H). 3.90 (t, 2H),
531 (s. 2H), 6.91 (d, 1H), 7.12-7.17 (m. 1H), 7.28 (d. 1H), 7.54-7.62 (m, 2H), 7.67 (d. 1H),
8.54 (d, 1H)

Step C

The title compound from Step B above (0.32 g, 0.66 mmol) was dissolved in acetonitrile (8
mL) and treated with 1 M solution of tetrabutylammonium fluoride (3.3 mL, 3.3 mmol) in
tetrahydrofuran. The mixture was stirred at room temperature overnight and the solvents were
removed. The residue was purified by chromatography on silica using ethylacetate to afford the

title compound as a pale orange oil (0.18 g, 84 %).
"H-NMR (400 MHz, CDCl3): d = 1.42 (s, 9H), 2.91 (t, 2H), 3.69 (br-s, 1H), 3.88 (t, 2H), 5.27

(s. 2H), 6.88 (d, 1H), 7.15-7.20 (m, 1H), 7.30 (d, 1H). 7.59 (t. 1H), 7.63-7.67 (m, 2H), 8.54 8d,
1H)
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HH F FHBacH F FBoc Step E Step A Potassiumbis(trinethylsilyl)amde (5.99
g, 30 mmol) was dissolved in tetrahydroffiran (90 nL) and the sol ution was
cool ed t owo2811@45388 -78 C the title conpound from ExanplPeTEprStiopeH3¢ 3. 2 g,
10 Mml) was added in one portion and the m xture was stirred at -78 C for
45 m nutes. Manganese(H)brom de (4.3 g. 20 nmmol) was added in one portion
and stirring at -78 WO 2011/ 045383PCT/ EP2010/ 065439 C was conti nued for 30
m nut eStepThen N-fl uorobenzenesul fonimde (8.9 g, 28.2 muvol) was added at
-78 Cin one portion. The m xture was stirred at -78 C for 30 m nutes and
allowed to warmto roomtenperature overnight. The m xture was diluted with

sat ur ay @%gﬁg&y\g&ﬂdqﬂh‘p@'{%t@ ag%%g(gni'x)o ngh rﬁhig%)' @%seﬁ‘l o egng (fmr%%omyﬁ ne

organic p S separated over "Na2S e solvents
wer e r@&moigdnd ‘ﬁMhy amnéué IWiasLpulé fmmed) yas eddatraihegniaphy wan ceblet aa OUKd ng

et hyl aceta e/n 40/60) to afford the title conpound as a pale
or angeti 41e‘§flgn6f5 @é% e (IR h%)@lmﬂl&waw@fﬁ) Ihgjreactiorsmiytpse vggythen 50

(s, , 4. 36
(m 20 & 2%1 RO R % S (o oy eaolind Ryirtugtatl &
from SiteyadktatboViee (@Auhh \gas Gevatopkd widsettlylasahte ed alﬂbrcétlhamw cqrBpatnld A&nd t he
m xture was cooled to 0 C Then sodi um borohydride (0.23 g, 6 mvl) was
added Pake palay oh&0-&4&r9%aberi od of 10 minutes. After the addition was
conpleted, the m xture was stirred overnight and allowed to reach room
tenperature The m xture was diluted with ethylacetatc (80 nL), water (10
nm) ant-MMRqiH00 MHACCISPUt | @n (( SHIL).82 The I gani(c 2phak4s waslIsepsr @t ed,
dried over Na2SO4, filtered and the solvents were renoved. The resi due was
puri f i - 8y0lcth dibit b¢Pdphy(ton! Hi |7H9a(duéﬁhg7 &k FyllHet-af &dtn Hopt Zhéd. (1407 60)
to afmg(%tltle compound as an off white solid (1.08 g, 57 %9. "I1-NWR
(400 d =150 (s. 9H, 1.92-1.98 (m 2H), 2.76-2.80 (tn. 2H),
3.77-3.82 (m 2H), 4.14 (t, 2H), 5.28 (br-s 1H), 7.30-7.38 (m 1H),
7.52.7.56 (m 1H) Step C The title conmpound from Step B above (1.08 g, 3.44
mml ) was di ssolved in acetonitrile (6

Step E

The title compound from Step D above (0.22 g. 0.54 mmol) was dissolved in N.N’-
dimethylacetamide (2.1 mL) and sodium azide (0.18 g, 2.7 mmol) was added. The mixture was
heated at ~75 °C in a sand bath overnight. The mixture was diluted with ethylacetate (25 mL)
and water (10 mL). The organic phase was separated, washed with brine (10 mL), dried over
Na; SOy, filtered and the solvents were removed. The residue was purified by chromatography
on silica using ethylacetate/n-heptane (60/40) to afford the title compound as a colorless oil

(0.15 g, 78%).

'H-NMR (400 MHz, CDCls): d = 1.42 (s. 9H), 2.88 (t, 2H), 3.49 (1. 2H), 5.30 (s, 2H). 6.90 (d,
1), 7.13-7.18 (m, 1H), 7.22 (d, 1H), 7.59-7.66 (m. 2H), 7.77 (d, 1H). 8.55 (d, 1H)

Step F

The title compound from Step E above (0.15 g, 0.41 mmol) was dissolved in tetrahydrofuran (4

mL) and triphenylphosphine (0.13 g, 0.5 mmol) was added. The rcaction mixture was stirred at
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m.) and pyridine (0.36 nL, 5.4 mol) was added. The m xture was cooled to O
C and trifl uoronethanesul fonic acid anhydride (0.63 nL, 3.77 nmol) was
added dr opoizen/o4dfsser the WD 2011/ 045383PCT/ EP2010/ 06528%/FRddiotsians was
conpleted, the mxture was stirred at 0 C for 30 mnutes. The m xture was
diluted with diethylether (100 nL) and washed with 10 %citric acid (10 ni)
and brine (10 nL). The organi c phase was separated, dried over Na2SO4,
filters@maipaperéurs dpnehhgndéhen welppedlt gvaaridedd St wadeontinied aye the an
orange_Qi.l . ;The .cr triflate s dis ved i.n NN - .di ) de
(775 npPeng TR oty ot STl Mt R o GRS
heat edo@tilicd Bsiag dichiorsRRthah@hRiHa061 @515 fAewed ¥ BicBlon@etBandihetlandl (1,

di et hyl et her (160 m.) and washed with water (20 m_R and brine (20 nL). The
or gani eonttiase Mawlsepheamudia dr nedhaeslarer NAQ $a), tof aifard Ml tip gompeunsioasvent s
were renoyed. . LLesi was purified by chromat ography on silica using

et hyl a%og‘f’)ﬁﬁséPngﬁf’ §h%éi?°§'0/ 70) to afford the title conpound as a pal e

yell ow oil, which becones a solid by standing at roomtenperature (0.87 g,
742 %, 1H NVR (400 MHz, CDC13): d = 1.50 (s, 9H), 1.92-1.98 (m 2H), 2.79
(t, 2HH-NMRE404 MEzCD@L07 % 14226917238 (( @H)a294 §t, 2H). 5134 @, 2HMP. 8 @p D

Lot ranydr 0 O Ao [ro ey 28" UFk Batn b Chh oo 7 , " 3ol ) s

added. The reaction m xture was stii Ted at roomtenperature for 20 h and
then water (10 nL) was added. Stirring was continued overni ght and the

sol vents were renoved in vacuo. The residue was purified by chromatography
on siljca using dichloronmethane/ net hanol (98/2) foll owed by

dichlo hane/ met hanol (95/5) to afford the crude title conpound. The
crude material was again purified by chromatography on silica using

di chl or onet hane/ net hanol (99/1) foll owed by dichl oronet hane/ net hanol (9/1)
t o af f bhal titkecarhpdumdchompolrepamson Step [fTowbdvay (. d35 \ehikchl bevoremdathsotiiled/ wax
by standin t. rogm t enperat ur .79 9 The title c ound. cont ai ns
Y ace o R P R THOR R eBE b S RN b THEO) cases G SRR OBE Y o

OH) . L7 o{10F arh v \)\41119923&59zlip(thylgﬁQsphgm&;i?lz%gthﬁmne%b‘%ﬁ B-0468 bimo121-1),
3.74-3.79 (m 2H), 7.31 (d. 1I—f), 7.48 (d, 1

2011/ 045B83PETH/ tEPDO L0 66439 ¢Stlep Enibhe Theteactivonpoiurd Wasotheiexdaggskal By St ep

B (0.09 g,. 0.238 mmD and the tit|e conpound from St D, above. (0. 08 ,
0. 57 nh\%ﬂq’;lnﬁer%rgﬂﬁlsélﬁﬁ)wg@ BT oetiie (AImSte folited r BRe ol i AR 0_? ’
bi s- (di,p Héﬂz?f(%ge%g%fﬂgl)e)%paé%aﬁgﬁl?&'o N é&&@?—g@@sﬁo.%“& RN, TRO G2 QeH um

tert-butylate . The reaction mXture was then degassed
by bubbd¢sseigvar gakedtand obgitthe weabdatainatn 0 WCeinf obdndviedh By 4Sheimddi Thon of
tris(di benzyl i deneacef one)di pal | adi um chl orof orm conpl ex (0,021 g, 0. 024
D! ) . TERHETT BAVF O BB W Hae eaBEF @AM b e tHitked PR e e HbaRe ML 15 o
inas t VA5 : e i }, %LU 36, | Bh&dq Wil et hyl
acet at %Qf(jggﬁ%@(g %\Alléif grb Q}(gg%ff pg%% g??% akﬁgdﬁgr?%ﬁ‘ger\g?%%ﬁf’c p a%\eéﬂnwas]
separ at@nidrivead muervelNaT8Aresidubt enedumitddt he edbvantsphere rséivavedng The
resi due was purified by chromat ographé3r on silica usi

]U

. ng
et hyl adishigrensibaespehencd 40°80) 118 afitbr dlashe RAla! eb¥:BiRdYtind &dloyvedar RY

[ ) ) /1" 00.: : = , o L.
T e A e P b
(m 2HdicHodrethad@/n{ethandH9/1)6. B& {otvenisHyereGemdadvddosindsthe th)de hix@ie (87 mhl11) ,

7.06-7.09 1H). 7,17-7.20 1H), 7.26-7.31 214), 7.47-7.56
2H), 846%o éqr%lbiml’:q?) directly used for tg’ngn next step. (m ) (m

Step E

The title compounds from Step B above (0.06 g, 0.183 mmol) and Step D above (0.048 g.

0.167 mmol) were dissolved in toluene (3 mL) and treated with 2,2-bis-(diphenylphosphino)-
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Step F The title conpound from Step E above (0.06 a, 0.1 mol) was

di ssolved in chloroform (1.6 nL) and treated with a 2 M sol ution of

hydr ogen wbl2oriidesssn di et hyl ether (1.6 nlL). The reacti oRCFEPRUND6HAS
stirred at roomtenperature overnight and the solvents were renoved. using
a syringe. The solid material was dissolved in water (4 nL) and filtered
through a 0.2 [tmfilter cartridge. The filtrate was coll ected and the

sol vent.lvmphthelzpor @bzl gt 0.0a8f fromd])t dnd godiune tercbpylatd(B&4%agdadk npabl)oivhgl ass

E?n 02366 ctgozg@?ghrfév%%srﬁ éaggedl\géf)@% 1&.;ar&1q)th1 oglggéll%re@(?t nrﬁmz)gp})e 1%@?,;93 (t
5

R L T e

411 45111@1W)Th|§rrembatvesml Exanqplal 4l the ompowndad Byated at ~HOLZ( chba),éhd tBttlINAP -4

NaQt Bu | uene N
for 4C5) minutes. The reaction mixture was diluted with ethyl acetate (20 mL), water (5 mL) and

brine (5 mL). The organic phase was separated, dried over Na,SO,, filtered and the solvents
were removed. The residue was purified by chromatography on silica using
dichloromethane/acetone (95/5) to elute unpolar impurities, followed by ethylacetate/n-heptane
(70/30) to elute the desired compound. To remove remaining impurities, the crude product was
further purified by Prep-TLC (Analtech, 0.5 mm) using dichloromethane/methanol (95/5) as a

mobile phase to afford the title compound as a dark yellow oil (0.023 g, 25 %).

'"H-NMR (400 MHz, CDCL): d = 1.40 (s. 9H), 1.50 (s, 9H). 2.92 (t, 2H), 3.30 (s. 3H), 3.50-
3.54 (m, 2H). 4.69 (br-s, 1H), 5.31 (s. 2H), 5.92 (d. 1H), 6.82-6.88 (m, 2H), 7.11-7.14 (m, 1H),
7.27-7.30 (m, 2H). 7.55-7.62 (m, 2H). 7.70 (d. 1H). 8.53 (d, 1H)

Step F

The title compound from Step E above (0.023 g. 0.04 mmol) was dissolved in chloroform (0.8
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (0.8 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (2 mL) and filtered through a 0.2 pm
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as a dark yellow glass (0.016 g, 84 %).

'"H-NMR (400 MHz, D;0): d = 2.79 (s, 3H), 3.07 (t, 2H), 3.58 (1, 2H). 5.00 (s, 2H). 5.81 (d,
1H), 5.92 (d, 110), 6.82 (d, 111, 6.89 (d, 1H). 7.51 (t, 11I), 7.83-7.91 (m, 3H), 8.43 (t, 11), 8.63
(d, 1H)

MS (ESI); m/z = 335.44 (M)
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FFHHF FBock FH K2CO3 DVA Br N Br Step E === 1M
N----")\----"N1IT" N -"N-)(--NN-- FFHFl Fpl-1 x 3 HC Step A

WO 2011/045383 PCT/EP2010/065439

Preparation Example 5 (compound 6):

\Y

Pd;(dba)s, BINAP
B NaOtBu, toluene @\A B 2M HCI/Et,0 @/\ B
N NN N~ N N NN

N NH, | SN Boc  CHCl;3 H N H
Br N° N~ Step B x 2 HCI
Boc
Step A

Step A

Commercially available 2-(2-aminoethyl)-pyridin-2-yl (0.037 g. 0.3 mmol) and the title
compound from Preparative Example 2 Step H (0.072 g, 0.25 mmol) were dissolved in toluene
(4.5 mL) and treated with 2.2-bis-(diphenylphosphino)-1.1-naphthalene (0.031 g. 0.05 mmol)
and sodium tert-butylate (0.075 g, 0.78 mmol). The reaction mixture was then degassed by
bubbling argon through the reaction mixture followed by the addition of
tris(dibenzylideneacetone)dipalladium chloroform complex (0.023 ¢, 0.025 mmol). The
reaction vessel was sealed and the mixture was heated at ~110 °C in a sand bath for 45
minutes. The reaction mixture was diluted with ethyl acetate (20 mL). water (5 mL) and brine
(5§ mL). The organic phase was separated, dried over Na»SOy, filtered and the solvents were
removed. The residue was purified by chromatography on silica using dichloromethane/acetone
(95/5) to elute unpolar impurities, followed by ethylacetate/n-heptane (80/20) to elute the
desired compound. To remove remaining impurities, the crude product was further purified by
chromatography on silica using ethylacetate/n-heptane (80/20) to afford the title compound as a

pale vellow oil (0.07 g, 85 %).

"H-NMR (400 MHz, CDCLy): d = 1.51 (s, 9II), 3.14 (t, 2H), 3.36 (s, 3H). 3.66-3.76 (m, 2H),
4.81 (br-s, 1H), 6.11 (d, 1H), 6.88 (d, 1H), 7.13-7.19 (m, 2H), 7.36 (t. 1H), 7.61 (dt, 1H), 8.56
(d, 1H)

Step B
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Copper powder (4.5 g, 70.8 mmol) was suspended in N, N -di net hyl f onnam de
(22.5 inL) and 2-bronopyridine (4.5 g, 28.5 mml) and

2- br ono- 2y@-2diffd4sassoacet ate (6 g, 29.6 mMmmol) was added. PTHAEPRIDGSIEI WaS
heated at -72 Cin a sand bath overnight. The m xture was diluted with
ethyl acetate (60 nL) and a sol ution of potassium di hydrogenphosphate (8.58
g, 63 mol) in water (50 nL) was added.. The m xture was stirred at room

t enper dhetiele foompdOndrifiout SEpaADdlbf)i/d ted@dg, Theo predi piak alﬁseokmas imvakloesforn t h

et hyl aceta (30 and th ni phase S. separ d fromthe
Filtrats? ma aa&&‘gﬁt?é Hies & MU0 il i gen chfarie 1p die > hefiy. 7Sdpkledhever
Na2SO4 . kil &F Bler e ed by
Chr omal ey anh o 20T B aassnery ERBObT DRl SF U RLEHR MR Rt

et hyl auﬁh@aeymgeefﬁhastﬂld(raﬁxkﬂﬂ)wztsahabrved@hWaer (‘5 mlLeambﬁpauﬂduaSgﬁaQelumw oi |
(3.17 55 %9 . 11-1-NMWMR =

7 40- 7%}45r @ﬁndgﬂ) Thq fr -}’tgate dwaequjlected ggd (tlﬂe sqhq;nt \@swapgrategltg)afg\[r@F;hqgthfﬁe
title 15.8 mml ) was di ssolved in

et hanoF ?Qg % @%%@B@&gg&gﬁ% unded by a water-bath. Then sodi um

bor ohydri de (O. 6 g, 16 mml ) was added in portions over a period of 10
mnutes. After the addition was co the m xture was stirred at room

tenperaxﬂmwfepomwa&)e@ T8 (b FRuP i P Wik A DRy ] Mo i 6 ( 60

) an 6 (@ flgle the foam ng of the

m xturg Zt gﬁ{)fbngl t(l on ﬁ% er p‘?z%%snﬁ_ wag 5§gge and t he organi c phase
was sewgﬂ&m m/dr 29 veIHNa2SO4, filtered and the solvents were renoved.
The residue was purified by chromat ography on silica using

di chl or onet hane/ net hanol (95/5) to afford the title conpound as an off
white solid (2 g. 79 %9 1H NWR (400 MHz, CDC13): d = 3.52 (hr-s. 1H), 4.23
(t, 2H), 7.40-7.45 (in, 1H). 7.72 (d, 1H), 7 87 (t, 1H), 8.61 (d, 1H) Step
C The pPréga6onPR/UMGIS 6 WemPpoapdB®)above (1.8 g. 11.3 mmol ) was dissolved in
acetonitrile (18 nL) and pyridine (1.18 ni, 17 8 Mol ) was added. The

m xture was cooled to O C and trifluoronethanesul fonic acid anhydride (2.09
m, 12.4 mmol) waspeadeedndpopw s After the addition was conpleted, the

m xture vvas@l [ 1 ebtaCely, té)ue@for %u@ ThevicketQr e was i Iute vvlth
di et hy P&t RErN (800 ni)-and washdig,\v ThN10 H.ci tdeg aci d (MON Wi ne
(60 nL). The oPffanig was separ at ed, driegdep@ver Na25043" '| | tered and
the solvents were renovedsto afford the crude triflate as a brown oil. The
crude triflate was ¥rdsolved in NN - WD 2011/ 045383PCT/ EP2010/ 065439

di mret hyl acetam de (25 nL) and sodium azide (3.69 g, 56.7 muvol) was added.
The m xture was heated at -75 Cin a sand bath for 3 h. The m xture was
diluted with diethylether (200 m.) and washed with 10 %citric acid (60 ni)
and brine (60 nL). The organi c phase was separated, dried over Na2SO4,
filterS#pdhd the solvents were renoved. The residue was purified by

chromat ography on silica using ethylacetate/n-heptane (30/70) to afford the
title conpound as a colorless liquid (1.29 g, 62 eY0). 1H NWR (400 MHz,
CDC13) Théltifle 4oBotiid fréhl) Exafapd®1 StddF (M7 0.3 Taridl) Gdd tHeHide dorBfoubnll frdm H)

8.68 (d. 1
Example 2 Step H (0.072 g, 0.25 mmol) were dissolved in tolucne (4.5 mL) and treated with

2,2-bis-(diphenylphosphino)-1,1-naphthalene (0.031 g, 0.05 mmol) and sodium tert-butylate
(0.075 g, 0.78 mmol). The reaction mixture was then degassed by bubbling argon through the
rcaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform
complex (0.023 g, 0.025 mmol). The reaction vessel was sealed and the mixture was heated at
~110 °C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20
mL), water (5 mL) and brine (5 mL). The organic phase was separated, dried over Na;SOy,,
tiltered and the solvents were removed. The residue was purified by chromatography on silica

using dichloromethane/acetone (95/5) to elute unpolar impurities together with the desired
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Step D The title conmpound from Step C above (I .4 g. 7.6 mol) was

di ssolved in tetrahydrofuran (30 nL) and tri phenyl phosphine (2.4 g, 9.1
nmol ) waswaddad4s3BBe reaction m xture was stirred at roecTiEPaEeneisdy e for
48 h and then water (15 nmL) was added. Stirring was continued overnight and
the sol vents were renoved in vacuo. The residue was purified by

chromat ography on silica using dichloronethane/ nethanol (98/2) followed by
di chl oe@npaundn@) 498t plandie Frodyd)wasofugthen purified by diremelogiepn dnasilice ping

570 (e Biteh g el il it BEE R0 8 v S ot s ol 11

Step E Commercially available 2,6-di bronmopyridine (0.5 g, 2.1 mol) was
di ssol yed in N, N - dinmethylacetanmide (5 nL) and the title conpound from
St ep D EDOVR aS Midd&dD(CB): 3= ¢,51Zs, 9ISy .(s.AfH)es. O tte 2Hadi .33 tn 380, bt tsssi um

vt h 1 8Re i THAmh s QIR Peda G Lt Ry ARt 100 (hyPand me

washed7whtdy water (30 nL) and brine (30 ni). The organic phase was
separated, dried over Na2SO4, filtered and the solvents were renoved. The
resi due was purified by chromatography 102 WD 2011/ 045383PCT/ EP2010/ 065439
on silica using ethylacetate/n-heptane (30/70) to afford the title conpound
as an orange oil (0.13 g, 20.9%. 1H NWR (400 WMHz, CDC13): d = 4.20 (dt,

2H) . SSQ}},ébr-s, 1H), 6.42 (d. 1H, 6.71 (d, 1H, 7.20 (d, 111), 7.35-7.39
(m 1H), "7.66 (d, 1H, 7.79 (1, H, 8.63 (d, 1H) Step F The title conmpound
fromStep E above (0.12 g, 0.39 nmmol) and the title conpound from Exanpl e

10 Step,D.(0.14 g, 0.44 mol) . wer issolved in tolyene (7 nL) and at ed
W th 2 B E coanHERT s OO Aol D 5065t & SBOsTe ATy and
degass i R e o R T e s T e e Gioea 8y "Fhe
addi ti aactdn hriksfcdivbendytd deneac etropedtdicpatdraightuand tHeovobfeatsmweemehexed 0. 035
g, 0.039 mmol ). The reaction vessegl was.seal ed and the m xture was_heated
2t - LLBSIEE f VIR AEE BARHTERAL IS HANES I FRT e %@EEW% {eighersd dibinyt ed
wth et et at rd.Jae I I i

phase \E/aim.&s(]J %%g?f’gt 2%&( %&%g%\\l/@pg{{%g%&g@ef ﬁ}faﬂenlr?ed aeﬁ)gé?l ebstglg\?%rﬁ?sﬂgé&g{rlée:

r enovedomphiedrae siddtkeyaas: @ansi(0.08d ¢80 %hr omat ogr aphy on silica using

di chl or onet hane/ acetone (95/5) to afford the crude title conpound. The
crude material was again purified by chromatography on silica using

hyl / 50/ hept i - -
vel T ow G IR ARISAHADEAPY 22a® Mho b AN IR R G &
1. 90- 118Y, 90 (d21Hh1). 626374 PHR®. T7ad. BHY). 7.3.(781B, BBS (HRH) , 4.13-4.27 (m 4H),

4.50 (hr-s. 1H). 5. 68-5. 70 1H). 5.92-5.98 2H), 7.10 (t, 1H),
(Ms(ESI);tg/zzzss.zs(_MH*)(m g (m2H) ( g

Preparation Example 7 (compound 4):
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7.26-7.32 (m 2H). 7.45-7.50 (m 1H), 7.63-7.
8.63-8.67 (m 1H) Step G The title conpound f

68 (m 1H), 7.73-7.79 (m 1H),
rom Step F above (0.06 g, 0.11

nmol ) waswdoi2eslal4s3sd i n chloroform (1.6 nL) and treated WCTEP2018/06443®| ut i on

of hydrogen chloride in diethylether (1.6 n).
room tenperature overnight and the solvents were renoved 103 WO

stirred at
2011/ 045383PCT/ EP2010/ 065439 usi ng a syri nge.

The reaction m xture was

The solid materi al was

di ssol ved i n wafzks (4. an ta\r@nghr haoO2([.tmfilter o8eftridge.
The -fil H eyaporated to af ordthe
title conpound as ark yeI I ow gI a;segB(O 04% g, 77 %W pL,;(dT,J\JMRAM

D20): d = 1.71-1" m 2H). 2.63-2.69 (m 2H), 3.30- 90-
4.02 (m 4H), 5.81s®AM8 (m 9H) I\/B(ESI) rﬂz—447 8 ') Pr aratlon

Exanpl e 12 (comgound 11)

7 Sm"‘ N, THF
B

------ /\/OH
r Br
2. Pd[P(Ph)3]4

1
TIPS-CI, DMF m
TIPS-Cl, DMF _ ) =z
OH Br N Oj'\

Pd2(db )3, Bl NAP

imidazole
Step D

DMA, NaOH, H,0

Boc,0
e neat
Step F
TPP, THF TBAF o
| \/ EOCN 2 ‘—P& (j\/\/ (\j\/\/N
" @ ) 7N U\/\QH CHaCN N \LNj/\/\oTIPS
g = HN Step G P
O stepH
NyH, x H,0
MeOH
sép | Pd,(dba);, BINAP fj\/\/ N
NaOtBu, toluene w
D SteM' P 2M HCIEL,0
‘/ NN ® CHCI,
N | = NHz Br N/ N/ StepK
/ ) ey
x 3 HCI T\/
Step A

Triphenylphosphine (3.8 g, 14.4 mmol) and phthalimide (1.08 g, 7.4 mmol) were dissolved in

tetrahydrofuran (20 mL) and the mixture was cooled to 0 °C. At 0 °C a mixture of

commercially available 2-pyridin-i-propanol (1 g, 7.4 mmol) in tetrahydrofuran (10 mL) and a

40 % solution of diethyl azodicarboxylate in toluene (6

mL, 14.4 mmol) were added over a

period of 5 min. The mixture was stirred overnight and allowed to reach room temperature. The

solvents were removed and the residue was purified by chromatography on silica using

ethylacetate/n-heptane (60/40) to afford the title compound as a red oil (1.9 g, 98 %).

"H-NMR (400 MHz, CDCLy): d = 2.13-2.21 (m, 2H). 2.87 (t, 2H), 3.80 (t, 2H), 7.07-7.11 (m,
1), 7.20 (d, 1H), 7.58 (dt, 1H), 7.69-7.72 (m, 2H), 7.83-7.86 (m, 2H), 8.50 (d, 1H)

Step B
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NP )(-"N N--"Br H2NN- 'N—-.NaCIBu toluene F F HBocF F HHBoc Step A2 M
HCl /Et20 CHCI3 Step B . I LA

N. ---"---WO'2bll 17045383 N- - F F HHH x 3 HO St ep A The titl eprPcomproamnaes4som
Exanple 11 Step E (0.13 g, 0.42 mvol) and the title conpound from Exanple 9
Step 1(0.13 g, 0.48 mmol) were dissolved in toluene (7.6 nL) and treated
wth 2,2- bis-(diphenyl ph. osphino)-1, 1- napht hal ene (0.058 g, 0.084 mmol)
and sothaitle eqmopdynt ytom Steph allovg (1.9.21 5 nmmol) yas Hiseolvedimtrethansl x3Amé) wad t hen

S DB it Ao %8@}@? OE AR AR AL oas B GheaPiii St
(0. 038,(Groofh %?-pemle)ovel ]trﬁfﬂcfh'e%l%ﬁgssﬁiérev‘ﬁﬁlﬁ@@l B and Lhe tt@hﬁéﬁ%lﬂl was

heated at -115°Cin a san for 45 mnutes. The reaction m xture was
di | ut edichiotdmashdngl (18¢ enlax @(X Qcﬁncmt_@d fonelt exin (& otna)n arstirhy, iwhech Sramisjirredlae

organi ¢ phase rate dr.i ed over.. Na2SO4 iltered WO )

D011 one LA PEERe ST o bt Je THTrs BAS bR B Hs e i wad “ahed it Mie was
purifigd BYHEHREBRLAGT TREYAiRMALS IWdsCRoMShigeEt Y agettigld- \bé‘smpﬁﬁ%e& 795/ 30)
to afford the crude title conpound. The crude material was again purified

by chrmmmo@gaaphy consibéd usiag ukthigroetethphaoettanel (/ hept ene QcﬂOVeEOI)n}iuutlai ford

the ti as rey fo .07 g, 32 9._ H NVR (400 CDC13) :
d = 1. %ﬁﬁﬂowg '?ﬁ'a Bethant ey 31%8 coiiing 50 /%Ii AM smjnonia i ganciiis) PEn

35&)8111§t§§fff>1r@thgtme cénz(%m% a&glﬁmvn?lh‘)ud(é()@%, g6 9,)2H), 4.5 (hr-s. 1H),
565- .98 (m 3 (m 1H), 7.10 (t, 1H),
7.25-7.36 (m 2H) 761768(m 1H) 772777(in 1H), 8.60-8.64 (in.
H 'H-NMR (400 MHz, CDCls): d = 1.43 (br-s, 2H), 1.85-1.92 (m, 2H), 2.74 (1, 2H), 2.83 (t, 2H),

7.08-7.12 (m, 1H), 7.16 (d. 1H). 7.59 (dt. 1H). 8.52 (d. 1H)

Step C

Allyl alcohol (0.087 ml., 1.5 mmol) was dissolved in tetrahydrofuran (3 mL) and the mixture
was cooled to 0 °C. At 0 °C a 0.4 M solution of 9-borabicyclo[3.3.1]nonanc in hexane (11.25
mL, 4.5 mmol) was added and stirring at 0 °C was continued for 15 min. The mixture was then
stirred at room temperature for 4 h and the solvents were evaporated. The residuc was
dissolved in tetrahydrofuran (8 mL) and a 3 M aqueous solution of sodium hydroxide (2 mL, 6
mmol) was added. After the addition of a solution of commercially available 2,6-dibromo-
pyridine (0.46 ¢, 1.95 mmol) in N,N’-dimethylacetamide (10 mL), the mixture was sonicated
for 5 min while a stream of argon was bubbled through the mixture. Then tetrakis(triphenyl-
phosphine)palladium(0) (0.17 g, 0.156 mmol) was added and the mixture was heated at ~95 °C
in a sand bath for 90 min.- The mixture was diluted with ethylacetate (50 mL) and washed with
10 % citric acid (20 mL) and brine (15 mL). The organic phase was separated, dried over
NaySQy, filtered and the solvents were removed. The residue was purified by chromatography
on silica using ethylacetate/n-heptane (30/70) to elute colored impurities followed by
ethylacetate/n-heptane (60/40) to afford the crude product. The combined crude products from
this and two additional runs were further purified by chromatography on silica using

ethylacetate/n-heptane (50/50) to afford the title compound as a pale yellow oil (0.48 g, 49 %).
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Step B The title conpound from Step A above (0.07 (-4, 0.14 nmol) was

di ssolved in chloroform (2 nL) and treated with a 2 M sol ution of hydrogen
chl ori de wo 2ditadb3sBet her (2 ). The reaction m xture WRETHPR00M6543¢ room
t enmperature overni ght and the solvents were renoved using a syringe. The
solid material was dissolved in water (4 nL) and filtered through a 0.2 um
filter cartridge. The filtrate was coll ected and the sol vent evaporated to
afford the title conpound as a dark yellow glass (0.063 g, 88 %. 1 H NWR

b11), FRTRINa T G e i ebig Y 99 ey bheady gl

1H), 6138643, (M, ¥ (¢, AB-7.50 (m 4 H). 7.61-7.65 (m 1H), 7.85-7.90
(in, 1H), 8.42-8.48 (m 1H) Ms (ESlI); mz = 411.45 (MHH) Preparation
Exanpl e 13 (conpound 8): Conmpound 8 was prepared as described in

W2008(,061795, erl tal results WO 2011/045383PCI/ EP2010/ 0654 t hod
For  meaStr (A e TSI PSS bf gl p S of SR AgeR SOk PRRUP B E BNt o
shaker p;{GROalddPR puFPRRNER I us8 itk hadisky) . HPLC (Di onex P580), Col um:
Agi | ent Zorbax Eclipse XDB-C18 rapid resolution (4.6 x 50nm 3.5 mM

Agilent), Uncoloured mcrotubes 1.5 nL (Eppendorf, 1.5 nL), M cropipettes
100-1000 nmL, Mcropipettes 10-100 nm., Dul becco's phosphate buffer, DMSQO,
anmoni um formate, form c acid 98-100% UP-H20. acetonitrile HPLC grade,
met hangl., @R anal ysis, PVDF nenbrane filter. 2. Method 2.1 Preparation of
PBS 5x‘(‘%t"or ed at 4C) and PBS | x for analysis PBS 5x

The title compound from Step C above (0.48 g, 2.23 mmol) was dissolved in N.N’-
dimethylformamide (10 mL) and imidazole (0.3 g, 4.46 mmol) was added. After the addition of
chlorotriisopropylsilane (0.43 g, 2.23 mmol), the mixture was stirred at room temperature for
16 h. The reaction mixture was diluted with ethylacetate (60 mL) and washed with a 10 %
citric acid solution (3 x 15 mL) and brine (15 mL). The organic phase was separated, dried over
Na>SOy, filtered and the solvents were removed. The residue was purified by chromatography
on silica using ethylacetate/n-heptane (5/95) to afford the title compound as a colorless liquid

(0.66 g, 79 %).

'TI-2NMR (400 MHz, CDCls): ( = 1.05-1.14 (m, 21H). 1.94-2.01 (m. 2H). 2.88 (t, 211), 3.72 (t,
2H), 7.14 (d, 1H), 7.31 (d. TH), 7.45 (t, |H)

Step L

The title compounds from Step B (0.136 g, 1 mmol) and from Step D (0.35 g, 0.95 mmol)
above were dissolved in toluene (17 mL) and treated with 2,2-bis-(diphenylphosphino)-1,1-
naphthalene (0.13 g, 0.19 mmol) and sodium tert-butylate (0.25 g, 2.58 mmol). The reaction
mixture was then degassed by bubbling argon through the reaction mixture followed by the
addition of tris(dibenzylidencacetone)dipalladium chloroform complex (0.086 g. 0.095 mmol).
The reaction vessel was sealed and the mixture heated at ~85 °C in a sand bath for 45 minutes.

The reaction mixture was diluted with ethyl acetate (80 mL), water (20 mL) and brine (20 mL).
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Di ssolved the full content of PBS salt (D-5652-10L) in 2 L of UP-1-120. PBS
| x Before analysis, dilute 5 fold the PBS 5x in order to prepare 30 nL of
PBS i x amwtof2nits3sBhe sol ution using a syringe and any rgamppéioloszt39renbr ane
e.g. PVDF nenbrane. 2.2 Preparation of HPLC solvent (Stored at RT) Sol vent
A: 13.3 nM amonium formate/ 6.5 nM form c acid/ UP-water Dissolve 820 1 ng
of amonium formate and 245 vit of formc acid in 1000 nL of UP-H20.

Sol ventTh8organi® phasesivassepardtedndfriod weereN2.SQnMtérod eand t}Ecsiodj\/enQOx%re removed.

acetonjifril e/ 10% UP- ssolve 378 .1 ny rmat e 110
viL of F%Fem & Qe gurifje «igb C@@ll&éﬁ%ﬁyt% %ﬂécaamalgﬁ@ Tomsthanpapgone () 1o

2011/ 0 te] P 6 P I U0 t he
conpouélig?éuﬁggéﬁé&g o) nf)%uflrél % étﬁ g%&%%/ﬁgleeﬁ{apép? 8??)8]9 § gtk % m@enslﬁﬁ%m 50

m.). 2cémpsumdarBte erudef pﬁidactda\rad agaanw@iﬁeﬁabe dﬁom*hlogrfaphyetmamdidaHﬂﬁng 6/ 4).

P 5 st d | i t 200 50 M and 3.13 M
i Lepr.)rg»[ %tgﬁ]ggqt%g @alge@}q%? (80/7 ) tg a?ford2 t?le tlrle compounréll\gs a darknyellow 01?(On34 3 r]83% P,

"H-NMR (400 MHz, CDCL): d = 1.05-1.14 (m, 21H), 1.92-1.97 (m, 2H). 2.05-2.12 (m, 2H),
2.68 (t. 2H). 2.91 (t, 2H), 3.27-3.33 (m, 2H), 3.74 (t, 2H), 4.60-4.63 (br-s, 1H), 6.18 (d. 1H),
6.46 (d, 1H), 7.10-7.13 (m, 1H), 7.17 (d. 1H). 7.32 (¢, 1H). 7.60 (dt. 1H). 8.52 (d, LH)

Step F

The title compound from Step E above (0.34 g, 0.79 mmol) was dissolved in dichloromethane
(5 mL) and di-tert-butyl dicarbonate (0.86 g, 3.95 mmol) was added. The solvent was removed
and the oily residue was heated in a sand bath at ~ 75 °C for 3 days until all starting material
had disappeared as judged by TLC. The mixture was then purified by chromatography on silica
using ethylacetate/n-heptane (10/90) to elute excess of di-tert-butyl dicarbonate followed by

ethylacetate/n-heptane (30/70) afford the title compound as an orange oil (0.38 g, 92 %)).

'"H-NMR (400 MHz, CDCLy): d = 1.05-1.14 (m, 21H), 1.49 (s, 9H). 1.99-1.96 (m. 2H), 2.05-
2.12 (m, 2H). 2.74-2.84 (m. 410), 3.72 (t. 2I0). 4.01 (t, 2H); 6.88 (d, 111), 7.07-7.10 (m. 1H),
7.12(d, 1H), 7.39 (d. 1H). 7.52 (t. 1H). 7.58 (dt, 1H). 8.51 (d, 1H)

Step G

The title compound from Step F above (0.38 g, 0.72 mmol) was dissolved in acetonitrile (8
mL) and a 1 M solution of tetrabutylammonium fluoride (3.6 mL, 3.6 mmol) in tetrahydrofuran
was added. The mixture was stirred at room tempcrature overnight and the solvents were
removed. The residue was purified by chromatography on silica using ethylacetate to afford the

title compound as a pale yellow oil (0.25 g, 94 %).
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Make preparations of each standard concentration in 1.5 m crotubes.
Concentration [mM 250 200 50 12.5 3.13 Blank Mcrotuhes # 1 2 3 4
WO 2011/045383 PCT/EP2010/065439

'H-NMR (400 MHz, CDCL3): d = 1.49 (s, 9H), 2.00-2.11 (m, 4H), 2.81-2.89 (m, 4H). 3.68 (.
2H), 4.02 (t. 2H), 6.88 (d, 1H), 7-08-7.12 (m, 1H), 7.16 (d, 1), 7.41 (d, 1H), 7.52 (t, 1H), 7.59
(t, 1H), 8.47 (d, 1H)

Step H

Triphenylphosphine (0.35 g, 1.36 mmol) and phthalimide (0.1 g, 0.68 mmol) were dissolved in
tetrahydrofuran (3 mL) and the mixture was cooled to 0 °C. At 0 °C a mixture of the title
compound from Step G above (0.25 g, 0.68 mmol) in tetrahydrofuran (2 mL) and a 40 %
solution of diethyl azodicarboxylate in toluene (0.55 mL, 1.36 mmol) were added over a period
of 5 min. The mixture was stirred overnight and allowed to reach room temperature. The
solvents were removed and the residue was purified by chromatography on silica using

ethylacetate/n-heptane (60/40) to afford the title compound as an orange oil (382 mg).

'H-NMR (400 MHz, CDCls): d = 1.49 (s. 9H). 2.00-2.17 (m. 4H). 2.77 (t, 2H). 2.81 (t. 2H),
3.76 (t. 2H), 4.03 (t, 2H). 6.88 (d, 1H), 7.04-7.08 (m, 1H), 7.14 (d, 1H), 7.38 (d, 1H), 7.48 (1,
1H). 7.55 (t, 1H), 7.69-7.72 (m, 2H), 7.82-7.86 (m, 2H), 8.48 (d. 1H)

Note: "H-NMR showed the presence of small amounts of dicthyl hydrazine-1.2-dicarboxylate,

but the material is pure enough for use in the next step.

Step I

The title compound from Step H above (0.34 g, 0.68 mmol) was dissolved in methanol (7 mL)
and treated with a 50 % solution of hydrazine in water (0.14 mL, 1.36 mmol). The mixture was
stirred at room temperature overnight and the solvents were removed. The solid was treated
with dichloromethane (20 mL) and sonicated for 5 min to obtain a slurry, which was stirred at
room temperature for 30 min. The mixture was filtered and the precipitate was washed with 10

mL dichloromethane. The filtrate was concentrated and the residue was purified by
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5 6 Methanol /H, 0 (6/4) 392 [tt. 392 1.11 , 294 | A 294 !AL 294 ul- 294 !IL
DVBO 4 0, 4.8 IIL 6 [IL 6 ut
WO 2011/045383 PCT/EP2010/065439

chromatography on silica using dichloromethane/methanol (9/1) to elute colored impurities
followed by dichloromethane/methanol (1:1) containing 10 mL. 7 M ammonia in methanol per

500 mL to afford the title compound as a pale yellow o0il (0.16 g, 62 %).

'H-NMR (400 MHz, CDCls): d = 1.52 (s. 9H), 1.86 (q. 2H), 2.08 (q. 2H). 2.70-2.76 (m, 4I1),
2.83 (t, 2H), 4.04 (t, 2H). 6.85 (d, TH), 7.08-7.11 (m, 1H), 7.14 (d, 1H), 7.40 (d. 1H), 7.52 (t,
1H). 7.57 (t, 1H). 8.51 (d. 1H)

Step J

The title compound from Step I above (0.075 g, 0.2 mmol) and the title compound from
Example 2 Step H (0.055 g, 0.193 mmol) were dissolved in toluene (3.1 mL) and treated with
2.2-bis-(diphenylphosphino)-1.1-naphthalene (0.024 g, 0.039 mmol) and sodium {tert-butylate
(0.05 g, 0.52 mmol). The reaction mixture was then degassed by bubbling argon through the
reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform
complex (0.017 g, 0.019 mmol). The reaction vessel was sealed and the mixture was heated at
~110 °C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20
mL), water (5 mL) and brine (5 mL). The organic phase was separated, dried over Na>SOy,
filtered and the solvents were removed. The residue was purified by chromatography on silica
using dichloromethane/acetone (95/5) to elute unpolar impurities followed by ethylacetate/n-
heptane (60/40) to elute the desired compound. The crude product was again purified by
chromatography on silica using ethylacetate/n-heptane (60/40) to afford the title compound as a

pale vellow oil (0.094 g, 89 %).

'"H-NMR (400 MHz, CDCl3): d = 1.50 (s, 9H), 1.52 8s, 9H), 2.00-2.12 (m, 41), 2.78-2.84 (m,
4H), 3.27-3.33 (m, 5H), 4.02 (t, 2H), 4.70 (br-s, 1H), 6.08 (d, 1H), 6.86 (d, 2H), 7.08-7.13 (m,
2H). 7.34 (t, 1H), 7.40 (d, 1H), 7.48-7.57 (m, 2H), 8.50 (d, 1H)

Step K
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6 ut 6tl__, 25 mM DMSO St ock Conmpound 4 it.L 3.2 [t1L, 200 mM St andard
(from #2) 1001. 1L
WO 2011/045383 PCT/EP2010/065439

The title compound from Step J above (0.094 g, 0.16 mmol) was dissolved in chloroform (2.3
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (2.3 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (5 mL) and filtered through a 0.2 pm
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as an orange glass (0.06 g, 76 %).

'"H-NMR (400 MHz, D,0): d = 1.97 (g, 2H). 2.06 (g, 2H), 2.73-2.79 (m, 5H), 3.07 (1. 2H). 3.25
(t. 2H), 3.36 (t. 2H), 5.82-5.87 (m, 2H). 6.66 (d. 1H), 6.73 (d, 1H), 7.50 (t, 1H), 7.72 (¢, 1H),
7.78 (t. 1H), 7.83 (d. 1H). 8.39 (t. 1H), 8.51 (d. 1H)

MS (ESD); m/z = 377.17 (MI")

Preparation Example 8 (compound 3)

e e (1 L0, =2 (A L),
- ——————
Br

Br" N Br p neat
N/)\/\NHZ Step B
Step A
[ Pd,(dba),, BINAP
H,N N/ N~ NaOtBu, toluene
Boc | stepc
P - P -
N N NN NN CHCI3
x 3 HCI Step D
Step A

Commercially available 2.6-dibromo pyridine (0.5 g, 2.1 mmol) was dissolved in N,N'-
dimethylacetamide (5 mL) and commercially available 2-pyridyl-ethylamine (0.26 g, 2.1 mmol)
was added. After the addition of potassium bicarbonate (0.23 g, 2.3 mmol), the mixture was
heated at ~110 °C in a sand bath for 5 h. The mixture was diluted with ethylacetate (80 mL)
and washed with water 83 x 20 mL. The organic phase was separated, dried over NaySOy,
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filtered and the solvents were removed. The residue was purified by chromatography on silica

using ethylacetate to afford the title compound as an orange oil (0.13 g, 21 %).

'"H-NMR (400 MHz, CDCl3): d = 3.07 (t, 2H), 3.68 (m, 2H), 5.17 (br-s, 1H), 6.30 (d, 1H), 6.70
(d, 1H), 7.10-7.21 (m. 3 H), 7.58 (t, 1H), 8.52 (d, 1H)

Step B

The title compound from Step A above (0.13 g, 0.46 mmol) was dissolved in dichoromethane
(3 mL) and di-tert-butyl dicarbonate (0.5 g, 2.32 mmol) was added. The solvent was removed
and the oily residue was heated in a sand bath at ~ 75 °C for 3 days. The mixture was then
purified by chromatography on silica using ethylacetate/n-heptane (20/80) to elute excess of di-
tert-butyl dicarbonate followed by ethylacetate/n-heptane (40/60) afford the title compound as a
pale yellow oil (0.095 g, 53 %)).

'H-NMR (400 MHz, CDCly): d = 1.49 (s, 9H). 3.18 (t, 2H). 4.38 (t. 2H), 7.11-7.14 (m, 1H),
7.18 (d, 1H). 7.23 (d, 1H). 7.48 (1. 1H), 7.39-7.67 (m, 2H), 8.52 (d. 1H)

Step C

The title compound from Step B above (0.09 g, 0.238 mmol) and the title compound from
Example 1 Step F (0.07 g, 0.27 mmol) were dissolved in toluene (4.25 mL) and treated with
2,2-bis-(diphenylphosphino)-1,1-naphthalene (0.032 g, 0.048 mmol) and sodium tert-butylate
(0.061 g, 0.65 mmol). The reaction mixture was then degassed by bubbling argon through the
reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform
complex (0.021 g, 0.024 mmol). The reaction vessel was sealed and the mixturc was heated at
~110 °C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20
mkL), water (5 mL) and brine (5 mL). The organic phase was separated, dried over NaySOy,
filtered and the solvents were removed. The residue was purified by chromatography on silica

using dichloromethane/acetone (95/5) to elute unpolar impurities followed by ethylacetate/n-
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heptane (60/40) to elute the desired compound. The crude product was again purified by

chromatography on silica using ethylacetate/n-heptane (60/40) to afford the title compound as a

pale yellow oil (0.12 g, 94 %)).

'H-NMR (400 MHz, CDCl3): d = 1.42 (s, 9H), 1.53 (s, 9H), 3.04 (t. 2H), 3.18 (t, 2H), 3.43 (s,
3H), 3.68-3.73 (m, 2H), 4.30 (t, 2H), 5.00 (br-s, 1H), 6.14 (d. 1H), 6.83 (d, 1H). 6.86-6.89 (m,
1H), 7.09-7.11 (m, 1H), 7.16 (d., 1H), 7.38 (t, 1H), 7.53 -7.58 (m, 3H), 851 8d, 1H)

Step D

The title compound from Step C above (0.12 g, 0.22 mmol) was dissolved in chloroform (3.1
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (3.1 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (5 mL) and filtered through a 0.2 um
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as an orange glass (0.074 g. 74 %).

'H-NMR (400 MHz, D,0): d = 2.90 (s, 3H), 3.00 (t, 2H), 3.31 (t, 2H). 3.58 (t. 2H). 3.69 (t,
2H). 5.88-5.93 (m, 2I1), 6.61-6.65 (m, 1H), 6.79 (d. 1H), 7.50-7.73 (m, 1H), 7.70 (t, 1H), 7.84-
7.91 (m, 2H), 8.42 (t. 1H). 8.58 (d. 1H)

MS (ESI): m/z = 349.49 (MH")

Preparation Example 9 (compound 9):
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MeOH MeCH, HAc N
TTNR ) aOH N NN N neat NN
3.CSBA, Step D
CHZCIZ StepB StepC
1. LDA, THF
Step A 5 A
EtOJ\OEt
StepE
N NaNg o = ‘ CHJSOZCI /\m LiBH4 m
NS ’ I > ~
Boc  stepH o) % StepG Boc Step F Boc
1. TPP, THF
2. H,0
Step Pd,(dba),
BINAP
NaOtBu
HoN NN SN STNTONT N NN 2 M HCUELO
2 Boc m\/\ ﬁ Boc H Boc CHCI;
N NN Br
Boce Step K
Step J

Step A

To commercially available 2-amino-6-methylpyridine (25.46 g. 235 mmol) was added ethyl
acrylate (26 mL, 239 mmol) and acetic acid (6 mL, 105 mmol). This mixture was heated at
~150 °C in a sand bath for 50 h. The mixture was cooled to room temperature and 6 N sodium
hydroxide (120 mL, 720 mmol) was added. The mixture was then heated at ~120 °C in a sand
bath for 1 h. The mixture was cooled to room temperature and concentrated hydrochloric acid
was added until the pH reached approx. 4-5 with ice-cooling. A polymeric precipitate was
formed and the mixture was filtered. The filtrate was evaporated and the residue was treated
with methanol (100 mL). The resulting slurry was stirred at room temperature for 30 minutes
and filtered. The precipitate was washed with methanol (30 mL) and the combined filtrates
were evaporated to leave a brownish, sticky mass. This crude material was dissolved in
dichloromethane (400 mL) and the solution was placed in an ice-bath. Then chlorosul{onic acid
(162 mL, 2430 mmol) was added dropwise. After the addition was completed, the mixture was

stirred at room temperature for 2 h. Then the mixture was placed back into the ice-bath and
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water (800 mlL) was carefully added. After the addition was completed, the acidic solution was
made alkaline to pH ~6 by adding sodium hydroxide. Then sodium carbonate was added to
adjust the pH to ~10 to 11. A precipitate was formed and the mixture was extracted with ethyl
acetate (3 x 400 mL). The organic phase was separated, dried over Na,SQy, filtered and the
solvents were removed. The residue was purified by chromatography on silica using ethyl
acetate/n-heptane (75/25) to elute unpolar impurities, followed by ethyl acetate to afford the

title compound as a yellow solid (12.2 g. 32 %)).

'"H-NMR (400 MHz, CDCl3): d = 2.40 (s, 3H). 2.69 (t, 2H). 3.58-3.62 (m. 2H). 5.31 8br-s-,
1H). 6.58 (d. 1H), 7.97 (d. 1H)

Step B

The title compound from Step A above (7 g, 43.2 mmol) was suspended in methanol (170 mL)
and sodium borohydride (2.94 ¢, 77.7 mmol) was added in portions. After the addition was
completed. the mixture was stirred at room temperature for 1 h to become a clear solution.
Then acetic acid (21 mL) was added and the solvents were removed. The residue was dissolved
in water (250 mL) and the aqueous phase was washed with dichloromethane (2 x 100 mL). The
aqueous phase was made alkaline (pH ~10) by adding sodium carbonate and extracted with
ethy! acetate (6 x 150 mL). The combined organic phase was dricd over Na,SOy, filtered and

the solvents were removed to afford the title compound as an off-white solid (6.39 g. 90 %).

"H-NMR (400 MHz, CDCl3): d = 1.82-1.90 (m, 1H), 1.95-2.01 (m. 1H), 2.30 (s, 3H), 3.10 (br-
s, 1H), 3.31-3.36 (m, TH), 3.48 (dt, 1H), 4.72 (t, 1H), 5.32 (br-s, 1H), 6.38 (d, 1H), 7.32 (d, 1H)

2 N R, s 1

The title compound from Step B above (6.39 g, 38.9 mmol) was dissolved in methanol {130
mL) and acetic acid (65 mL). After the addition of 10 % palladium on carbon catalyst (1.6 g),

the mixture was hydrogenated for 3 days. The mixturc was filtered, the catalyst was washed
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with methanol (50 mL) and the combined filtrates were evaporated. The acetate salt was
dissolved in water (200 mL) and the pH was adjusted to pH ~10 by adding sodium carbonate.
The aqueous phase was extracted with dichloromethane (3 x 150 mL). The combined organic
phase was dried over Na,SQy, filtered and the solvents were removed to afford the free amine

as a white solid (4.42 g, 76 %).

'"H-NMR (400 MHz, CDCl3): d = 1.86-1.92 (m. 2H). 2.30 (s. 3H). 2.68 (t, 2H), 3.37-3.41 (m,
2H). 4.80 (br-s, 1H), 6.34 (d, 1H), 7.03 (d, 1H)

Step D

To the title compound from Step C above (7.42 g, 50.13 mmol) was added a solution of di-tert-
butyl dicarbonate (33.7 g, 150.4 mmol) in dichloromethane (100 mL). The solvent was
removed and the oily residue was heated at ~75 °C in a sand bath for 18 h. The reaction
mixture was purified by chromatography on silica using ethyl acetate/n-heptane (10/90) to
remove excess di-tert-butyl dicarbonate followed by cthyl acetate/n-heptane (40/60) to afford

the title compound as a white solid (11.2 g. 90 %).

"H-NMR (400 MHz, CDCl3): d = 1.52 (s. 9H), 1.87-1.93 (m. 2H). 2.46 (s. 310), 2.70 (t. 211),
3.72 (t. 2H). 6.80 (d. 1H), 7.24 (d, 1H)

Step E

A solution of LDA was prepared by adding a 1.6 M solution of n-butyllithium (39.24 mL.,
62.82 mmol) at 0 °C to a stirred solution of N,N'-diisopropylamine (9.9 mL, 75.4 mmol) in
tetrahydrofuran (45 mL). The mixture was stirred at 0 °C for 15 min. The LDA solution was
then added dropwise at —78 °C to a solution of the title compound from Step D above (5.6 g,
22.56 mmol) and diethylcarbonate (10.08 mL, 83.1 mmol) in tetrahydrofuran (72 mL). The
mixture was stirred at =78 °C for 40 minutes. The reaction was quenched by adding a solution

of saturated ammonium chloride (100 mL) at — 8 °C. The mixture was allowed to reach room
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temperature and was diluted with ethylacetate (200 mL). The organic phase was separated,
dried over Na,SQy, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (50/50) to afford the title compound as a

yellow oil, which became a solid by standing at room temperature (7 g, 96 %).

'H-NMR (400 MHz, CDCly): d = 1.25 (t. 3H). 1.51 (s, 9H). 1.88-1.93 (m, 2H), 2.72 (t, 2H),
3.71-3.75 (m, 4H), 4.13 (q, 2H), 6.96 (d, 1H), 7.34 (d. 1H)

Step F

The title compound from Step E above (2 g, 6.25 mmol) was dissolved in tetrahydrofuran (40
mlL) and lithium borohydride (0.18 g, 8.14 mmol) was added in portions. The reaction mixture
was stirred at room temperature overnight. Then water (25 mL) was added and the mixture was
stirred at room temperature for 10 min. After the addition of ethylacetate (150 mL), the organic
phase was separated and the aqueous phase was extracted with ethylacetate (50 mL). The
combined organic phase was dried over Na;SQy, filtered and the solvents were removed. The
residue was purified by chromatography on silica using cthylacetate to afford the title
compound as a colorless oil (1.48 g, 85 %), followed by dichloromethane/methanol (4/1) to

afford the N-Boc deprotected product as a yellow o0il (0.13 g, 11 %).

Title compound:
'"H-NMR (400 MHz, CDCl;): d = 1.51 (s, 9H), 1.88-1.93 (m, 2H), 2.70 (t. 2H), 2.92 (t, 2H),
3.77 (t, 2H). 3.98 (t, 2H), 5.53 (br-s, 1H). 6.75 (d. 1H), 7.30 (d, 1H)

N-Boc deprotected product:

"H-NMR (400 MHz, CDCl3): d = 1.87-1.93 (m, 2H), 2.03 (s, 1H), 2.68 (t, 2H), 2.80 (t, 2H),
3.40 (t, 2H), 3.89 (1, 2H), 6.32 (d, 1H), 6.48 (br-s, 1H), 7.10 (d, TH)
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The title compound from Step F above (822 mg, 2.95 mmol) was dissolved in dichloromethane
(15 mL) and triethylamine (0.9 mL, 6.5 mmol) was added. After the addition of methane-
sulfonylchloride (0.46 mL, 5.87 mmol), the reaction mixture was stirred at room temperature
for 1 h. The mixture was diluted with dichloromethane (50 mL) and washed with 10 % citric
acid solution (20 mL), saturated sodium bicarbonate (20 mL) and brine (20 mL). The organic
phase was separated, dried over NaySQy, filtered and the solvents were removed. The residue
was purified by chromatography on silica using ethylacetate/n-heptane (80/20) to afford the

title compound as a colorless oil (0.83 g, 78 %).

'H-NMR (400 MHz, CDCl3): d = 1.51 (s, 9H). 1.88-1.93 (m, 2H). 2.72 (1. 2H). 2.92 (s, 3H),
3.12 (t. 2H). 3.74 (t, 2H). 4.65 (t, 2H), 6.86 (d, 1H), 7.32 (d. 1H)

Step H

The title compound from Step G above (0.83 g, 2.22 mmol) was dissolved in NN'-
dimethylacetamide (5.5 mL) and sodium azide (0.76 g, 11.65 mmol) was added. The mixture
was heated in a sand bath at ~75 °C for 16 h. The mixture was diluted with ethylacetate (55
mL) and 10 % citric acid solution (15 mL). The organic phase was separated. washed with
saturated sodium bicarbonate (15 mL) and brine (15 mlL.). The organic phase was dried over
Na;SQq. filtered and the solvents were removed. The residue was purificd by chromatography
on silica using ethylacetate/n-heptane (40/60) to afford the title compound as a pale yellow oil

(0.6 g, 84 %).

"H-NMR (400 MHz, CDCly): d = 1.51 (s, 9H), 1.88-1.93 (m, 2H), 2.72 (t, 2H). 2.98 (t. 2H),
3.69 (t, 2H), 3.74 (t. 211). 6.84 (d, 1H), 7.32 (d, 11T)

Step I

The title compound from Step H above (0.6 g, 1.98 mmol) was dissolved in tetrahydrofuran (8

mL) and triphenylphosphine (0.63 g, 2.38 mmol) was added. The reaction mixture was stirred
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at room temperature for 20 h and then water (4 mL) was added. Stirring was continued
overnight and the solvents were removed in vacuo. The residue was purified by
chromatography on silica using dichloromethane/methanol  (95/5) followed by
dichloromethane/methanol (1/1, containing 10 mL. 7 M ammonia in methanol per 500 mL) to

afford the title compound as a pale yellow 0il (0.5 g, 91 %).

'"H-NMR (400 MHz, CDCl3): d = 1.52 (s, 9H). 1.66 (br-s, 2H), 1.89-1.96 (m. 2H), 2.72 (t. 2H),
2.87 (t. 2H), 3.11 (t, 2H), 3.78 (t. 2H). 6.80 (d. 1H). 7.25 (d. 1H)

Step J

The title compound from Example 8 Step B (0.090 g, 0.238 mmol) and the title compound
from Step I above (0.075 g, 0.27 mmol) were dissolved in toluene (4.25 mL) and treated with
2.2-bis-(diphenylphosphino)-1,1-naphthalene (0.032 g, 0.048 mmol) and sodium tert-butylate
(0.061 g, 0.65 mmol). The reaction mixture was then degassed by bubbling argon through the
reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform
complex (0.021 g. 0.024 mmol). The reaction vessel was sealed and the mixture was heated at
~110 °C in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20
mL), water (5 mL) and brine (5 mL). The organic phase was separated, dried over Na;SOy,
filtered and the solvents were removed. The residue was purified by chromatography on silica
using ethylacetate/n-heptane (60/40) to afford the crude title compound. The crude material
was again purified by chromatography on silica using ethylacetate/n-heptane (80/20) to afford

the title compound as a yellow oil (0.58 g, 42 %).

'H-NMR (400 MHz, CDCl3): d = 1.40 (s. 9H), 1.52 (s, 9H), 1.86-1.92 (m, 2H). 2.67-2.71 (m,
2H), 2.93-2.99 (m, 2H), 3.10-3.17 (m, 2H), 3.68-3.73 (m, 2H), 3.73-3.80 (m, 2H), 4.23-4.27
(m, 2H), 6.40 (d, 1H), 6.68 (d, 1H), 6.80 (d, 1H), 7.06-7.09 (m, 1H), 7.12 (d, 1H), 7.23-7.29
(m, 2H). 7.50-7.56 (m, 1), 8.50-8.53 (m, 1H)

Step K
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peak at 254 iun. Determ ne the standard curve for the conpound by plotting
the area vs. the theoretical concentration. Establish the standard curve
equation based on a linear regression (with an intercept at 0, R2 0.90).
Yi = ' ¢l oP i, ,,? . . .
(ar eaJI'he tlﬁe 8oneqéééndr?om étépm.l abovc) (0.058 g, 0.1 mmol) was dissolved in chloroform (1.6
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (1.6 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (4 mL) and filtered through a 0.2 um
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as a dark yellow glass (0.042 g, 86 %).

'H-NMR (400 MHz, D,0): d = 1.71-1.78 (m, 2H), 2.57-2.61 (m, 2H), 2.79-2.84 (m, 2[), 3.22-
3.30 (m, 4H), 3.47-3.50 (m 2H), 3.59-3.63 (m, 2H), 5.80 (d, 1H). 6.44 (d, 1H). 7.33 (d, 1H).
7.42-7.83 (m, 4H), 8.35 (t. 111, 8.51 8d, 1H)

MS (ESI); m/z = 375.29 (MH")

Preparation Example 10 (compound 10):

1. KHMDS, MnBr, 1. Tf,0, CH;CN

PN o THF /I\ NaBH, /jY\ pyridine X
| >
NN o~ 2 Q Q0 0 B JSﬁ‘o/\ EtOH OH  2.NaNg DMA NN N,
Boc f)‘ \© oc Step B Step C Boc FF
F
Step A 1. TPP, THF

StepD | 2 H,0

H N CHCI N N 7( N NaOtBu, toluene NH,
m ol
Br

Step E

Step A

Potassium bis(trimethylsilyl)amide (5.99 g, 30 mmol) was dissolved in tetrahydrofuran (90
mL) and the solution was cooled to =78 °C. At 78 °C the title compound {rom Example 9 Step
E (3.2 g, 10 mmol) was added in one portion and the mixture was stirred at —78 °C for 45

minutes. Manganese(Il)bromide (4.3 g. 20 mmol) was added in one portion and stirring at —78
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°C was continued for 30 minutes. Then N-fluorobenzenesulfonimide (8.9 g, 28.2 mmol) was
added at ~78 °C in one portion. The mixture was stirred at —78 °C for 30 minutes and allowed
to warm to room temperature overnight. The mixture was diluted with saturated sodium
bicarbonate (250 mL) and ethylacetate (300 mL). The organic phase was separated, dried over
NaySOy, filtered and the solvents were removed. The residue was purified by chromatography
on silica using ethyl acetate/n-heptane (40/60) to afford the title compound as a pale orange oil

(2.15 g, 60 %).

'"H-NMR (400 MHz, CDCl3): d = 1.30 (m., 3H), 1.50 (s, 9H), 1.88-1.96 (m, 2H). 2.77-2.82 (m,
2H), 3.73-3.78 (m, 2H), 4.30-4.36 (m, 2H), 7.31-7.34 (m ,1H), 7.48-7.51 (m, 1H)

Step B

The title compound from Step A above (2.15 g, 6 mmol) was dissolved in ethanol (8 mL) and
the mixture was cooled to 0 °C. Then sodium borohydride (0.23 g, 6 mmol) was added in
portions over a period of 10 minutes. After the addition was completed, the mixture was stirred
overnight and allowed to reach room temperature The mixture was diluted with ethylacctate
(80 mL), water (10 mL) and 10 % citric acid solution (5 mL). The organic phase was separated.
dried over NapSQy, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (40/60) to afford the title compound as

an off white solid (1.08 g. 57 %).

'T1-NMR (400 MHz, CDCl3): d = 1.50 (s. 9H), 1.92-1.98 (m, 2H), 2.76-2.80 (m, 2H), 3.77-3.82
(m, 2H), 4.14 (1, 2H), 5.28 (br-s, 1H), 7.30-7.38 (m, 1H), 7.52.7.56 (m. 1H)

Step C

The title compound from Step B above (1.08 g, 3.44 mmol) was dissolved in acetonitrile (6
mL) and pyridine (0.36 mL, 5.4 mmol) was added. The mixture was cooled to 0 °C and

trifluoromethanesulfonic acid anhydride (0.63 mL. 3.77 mmol) was added dropwise. After the
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repl i caiegirn4bb agh; 3@6@5}' d =a85@Ys, PLG! £62-(RRr i, ”"}E)l E0) (1, 0023 PRI (Ki 1 El mer

Fl uor oCount spectrofluorofeter.” Inhibition of aggregation |s expressed as
mean 96 .0ilii. BH)I D6 @k 111 Bila@idaHe devi ati on (SD) according to the foll ow ng
equation: WD 2011/ 045383PCT/ EP2010/ 065439 % i nhibition = (RFU of positive
control - RFU of negative control) - (RFU of sanple with Al 3-42 - . RFU of
sanpl e wi thout AI31-42) x 100 (RR] of positive control -- RFU of negative
control) Cut-off criteria for selection of functional nolecules were
def i nefieatD 50 % i nhi bition capacity. Ml ecul es showi ng an inhibition
capacity over 70 A were considered as very strong candi dates.
The title compound from Step C above (0.87 g. 2.58 mmol) was dissolved in tetrahydrofuran
(10 mL) and triphenylphosphine (0.81 g, 3.1 mmol) was added. The reaction mixture was
stirred at room temperature for 20 h and then water (10 mL) was added. Stirring was continued
overnight and the solvents were removed in vacuo. The residue was purified by
chromatography on silica using dichloromethane/methanol  (98/2) followed by
dichloromethane/methanol (95/5) to afford the crude title compound. The crude material was
again purified by chromatography on silica using dichloromethane/methanol (99/1) followed by
dichloromcthane/methanol (9/1) to afford the title compound as a yellow liquid, which

becomes a solid/wax by standing at room temperature (0.79 g, 98 %). The title compound

contains traces of triphenylphosphineoxide.

'"H-NMR (400 MHz, CDCls): d = 1.50 (s, 9H), 1.70 (br-s, 2H), 1.90-1.97 (m, 2H), 2.74-2.79
(m, 2H), 3.40 (¢, 21), 3.74-3.79 (m, 2H), 7.31 (d. 111), 7.48 (d, 11])
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To determine the 1C50, the followng dilutions of the conpounds were used
in the ThT assay descri be above: 330 pM 82.50 pM 20.63 JIM 5.16 juM
1.29 p. MwO.2801/@@k4sand 0. 08 ), | M Exanpl e: Effect of a compomrdoiofcisbe
invention in a Rat Mddel of Chronic Ccul ar Hypertension /d aucoma A rat
nodel of chronic ocul ar hypertensi on (OHT)/ gl aucoma was created by
injecting hypertonic saline into the episcleral veins of one eye of Dark
Agouti Steptls. 18 rats received an intra-vitreal injection containing a
volunme of 5 pL of conpound 1 (ACI-260) at a concentration of 74 ng/L in the
OHT eye. 18 rats served as negative control and received 5 pl of saline and

E-TS/ rat ‘-Fhé ahy @(QnﬁtﬁmHQﬁhﬁ EXEmpRIE @t@lé B?(L@;bd Q)eb\(%qgm@l)l anb tl@lﬂg@ccﬁﬁ%uﬁ& f6h

ani mal s/ti nmepol nt ~ were 3, and 16 weeks after
treat rrﬁmzp D bbdwvea 0 @8 ar 0R7asmuohevdrd stEt)lvmbm trmhmaen(@@ls udi)rgd arcded opEn2.@nce

every 4 st dosi rior sac t hi days 5to 7
days pblﬁwﬁ Pfleny PPPIPP‘&)eP?&ﬁS‘F%hﬁ%“%?@g? lrmg aeléf? éBﬁ‘éP] 9@%&%‘%@ pL of
4% Fl ugy ol ¢ g9 ln?cﬁ'flThE heactiBh 'nﬂ?iur@@ﬁg He‘ﬁgi gﬁgs&f"@ Bgﬁﬁ)m A ForPhHRh R ?
quantify vidbl'e RUCs, i nages were processe sing a speC|f|t systemo

i mge saaiysmiiseffoharel Bnte wildibbe oREGEsdiharglidspressetipdtadsgualieroform
mllimeter. At 3 weeks, a reduction of mtraocul?gépgressure was not

obser veRFRIRX 43§27 be- Q Pt mmakillde reastien apssch wes s thyy myxtas | ErsRsesd whs
2 'ng”: ‘;]' fﬁ“*d Yo d B &ﬁqgﬁae%l 48 | 12 EE‘S .f@%geé&ﬁ%ﬁﬂﬁ%\f‘é s 690U tn aﬁ Bcé?tg 391)

group in conparison to the ¢
2011/ OMBSQRQMEBHQMQ&%&Q ®Lnukhe aﬁtgaﬁc @lhdsel@ay\e@laﬂa,tedt lieise: onrestb{SB)4v\/er e
confirned, esting that conpound 1 is neuroprot ective. The results are
shown fikered @gg 161501\(913}§pwe16|1@ggve|:lh:ﬂ]§$g«sgybe as.pyrified by chromatography on silica

using ethylacetate/n-heptane (40/60) to afford the title compound as a dark yellow wax (0.62 g,
43 %).

'H-NMR (400 MHz, CDCl3): d = 1.42 (s, 9H), 1.57 (s, 9H), 1.92-1.98 (m, 2H), 2.76-2.80 (m,
2H), 3.13-3.18 (m, 2H), 3.77-3.82 (m. 2H), 4.22-4.32 (m, 4H). 6.38 (d, 1H), 6.52 (br-s. 1H),
6.82 (d. 1H), 7.06-7.09 (m, 1H). 7.17-7.20 (m, 1H), 7.26-7.31 (m, 2H), 7.47-7.56 (m, 2H), 8.51
(m, 1H)

4

Step F

The title compound from Step E above (0.06 g, 0.1 mmol) was dissolved in chloroform (1.6
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (1.6 mL). The
reaction mixture was stirred at room temperature overnight and the solvents were removed
using a syringe. The solid material was dissolved in water (4 mL) and filtered through a 0.2 pm
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as a dark yellow glass (0.039 g, 74 %).

'TI-NMR (400 MHz, D,0): d = 1.73-1.81 (m, 2H), 2.67-2.71 (m, 2H), 3.23-3.28 (m, 2H), 3.32-
3.38 (m, 2H), 3.62-3.67 (m, 2H), 3.97 (t, 2H), 5.90-5.93 (m, 1H), 6.80-6.83 (m, 1H), 7.44-7.83
(m, SH), 8.38 (t, 1H), 8.50-8.53 (am, 1H)
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Solubility haM [mg/L] 1 HHH 111 - x 3 HCl 25.5 nN/'1 8571.11VI 298 ny/L
HHH NNN, N, N, 11 x 3 HC 12.9 1.1M
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MS (ESD); m/z = 411.45 (MH")

Preparation Example 11 (compound 12):

1. Tf,0, CH;CN

) _CwDMF Yy o NaBH, @ pyridine |
"N Br o N OEt N OH N N
Br% i EtOH s 2. NaN3, DMA £
OEt Step B Step C
FF
1. TPP, TH
Step A 2. H,0
Step D
= X AN sz{dba)g, BlNAP AN Q K2C03
SUWLPYS
N N N N N° N NaOtBu, toluene Br DMA
FF H HEF Boc / |
® g Br” N Br
HaN N N
FF Boc Step E
2 M HCUEt,O Step F
CHCl, ep
Step G
OY L3 m
E FF
x 3 HCI
Step A

Copper powder (4.5 g, 70.8 mmol) was suspended in N.N’-dimethylformamide (22,5 mL) and
2-bromopyridine (4.5 g, 28.5 mmol) and 2-bromo-2.2-difluoroacetate (6 g, 29.6 mmol) was
added. The mixture was heated at ~72 °C in a sand bath overnight. The mixture was diluted
with ethyl acetate (60 mL) and a solution of potassium dihydrogenphosphate (8.58 g, 63 mmol)
in water (50 mL) was added. The mixture was stirred at room temperature for 30 minutes and
filtered. The precipitate was washed with ethyl aéetate (30 mL) and the organic phase was
separated from the filtrate. The organic phase was washed with water (2 x 20 mL), dried over

NaySOy, filtered and the solvents were removed. The residue was purified by chromatography
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on silica using ethylacetate/n-heptane (20/80) to afford the title compound as a yellow oil (3.17

g, 55 %).

'H-NMR (400 MHz, CDCls): d = 1.33 (t, 3H), 4.38 (q, 2H), 7.40-7.45 (m, 1H), 7.72 (d, 1H),
7.86 (t. 1H), 8.66 (d. 11T

Step B

The title compound from Step A above (3.17 g, 15.8 mmol) was dissolved in ethanol (18 mL)
and the flask was surrounded by a water-bath. Then sodium borohydride (0.6 g, 16 mmol) was
added in portions over a period of 10 minutes. After the addition was completed, the mixture
was stirred at room temperature for 90 minutes. The mixture was diluted with ethylacetate (60
mL) and a 10 % citric acid solution was added until the foaming of the mixture stopped.
Additional water (25 mL) was added and the organic phase was separated. dried over Na;SOy,
filtered and the solvents were removed. The residue was purified by chromatography on silica
using dichloromethane/methanol (95/5) to afford the title compound as an off white solid (2 g.

79 %).

'H-NMR (400 MHz. CDCl): d = 3.52 (br-s. 1H), 4.23 (t. 2H), 7.40-7.45 (m, 1H). 7.72 (d, 1H),
7.87 (t, 1H), 8.61 (d, 1H)

Step C

The title compound from Step B above (1.8 g, 11.3 mmol) was dissolved in acetonitrile (18
mL) and pyridine (1.18 mL, 17.8 mmol) was added. The mixture was cooled to 0 °C and
trifluoromethanesulfonic acid anhydride (2.09 mL, 12.4 mmol) was added dropwise. After the
addition was completed, the mixture was stirred at 0 °C for 30 minutes. The mixture was
diluted with diethylether (200 mL) and washed with 10 % citric acid (60 mL) and brine {60
mL). The organic phase was separated, dried over NaySQq, filtered and the solvents were

removed to afford the crude triflate as a brown oil. The crude triflate was dissolved in N.N’-
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dimethylacetamide (25 mL) and sodium azide (3.69 g, 56.7 mmol) was added. The mixture was
heated at ~75 °C in a sand bath for 3 h. The mixture was diluted with diethylether (200 mL.)
and washed with 10 % citric acid (60 mL) and brine (60 mL). The organic phase was separated,
dried over Na,SQ,, filtered and the solvents were removed. The residue was purified by
chromatography on silica using ethylacetate/n-heptane (30/70) to afford the title compound as a

colorless liquid (1.29 g, 62 %).

'"H-NMR (400 MHz, CDCly): d = 4.02 (t. 2H), 7.39-7.45 (m, 1H), 7.72 (d, 1H), 7.86 (t, 1H),
8.68 (d, 1H)

Step D

The title compound from Step C above (1.4 g, 7.6 mmol) was dissolved in tetrahydrofuran (30
mL) and triphenylphosphine (2.4 g, 9.1 mmol) was added. The reaction mixture was stirred at
room temperature for 48 h and then water (15 mL) was added. Stirring was continued overnight
and the solvents were removed in vacuo. The residue was purified by chromatography on silica
using dichloromethane/methanol (98/2) followed by dichloromethane/methanol (95/5) to afford

the title compound as a pale yellow liquid (1.05 g, 87 %).

'H-NMR (400 MHz, CDCls): d = 1.42 (s, 2H), 3.42 (t. 2H), 7.35-7.40 (m. 1H), 7.68 (d, 1H),
7.82 (1. 1H), 8.65 (d. 1H)

Step E

Commercially available 2.6-dibromopyridine (0.5 g, 2.1 mmol) was dissolved in N,N'-
dimethylacetamide (5 mL) and the title compound from Step D above was added (0.31 g, 2.1
mmol). After the addition of potassium bicarbonate (0.23 g, 2.3 mmol), the mixture was heated
at ~145 °C in a sand bath for 8 h. The mixture was diluted with ethylacetate (100 mL) and was
washed with water (30 mL) and brine (30 mL). The organic phase was separated, dried over

NaySOy, filtered and the solvents were removed. The residue was purified by chromatography
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N)' -"""HH x 3 HO 2981.1M * nean of 2 experinents As can be seen by
conparing the results obtained with the conpounds according to the

i nventi orwQcompuasssds 1, 2, 3 and 4), the longer |inker ®#€eTmPaciesdcisbe
solubility. WD 2011/045383PCT/ EP2010/ 065439 Conpound 5 (not according to
the invention) does not have a 2, 6-di am nopyridine noiety. As can be seen,
the biological activity is significantly decreased. Conp. ThT assay at 330
04 % i erhiibica using ethylacetate/n-heptane (30/70) to afford the title compound as an orange oil

(0.13 g. 20 %).

"H-NMR (400 MHz, CDCls): d = 4.20 (dt. 2H). 5.08 (br-s, 1H), 6.42 (d, 1H), 6.71 (d, 1H), 7.20
(d, 1H), 7.35-7.39 (m, 1H), 7.66 (d, 1H), 7.79 (¢, 1H), 8.63 (d, 1H)

Step F

The title compound from Step E above (0.12 g, 0.39 mmol) and the title compound from
Example 10 Step D (0.14 g, 0.44 mmol) were dissolved in toluene (7 mL) and treated with 2,2-
bis-(diphenylphosphino)-1,1-naphthalene (0.053 g, 0.078 mmol) and sodium tert-butylate (0.1
g, 1.06 mmol). The reaction mixture was then degassed by bubbling argon through the reaction
mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform complex
(0.035 g, 0.039 mmol). The reaction vessel was sealed and the mixture was heated at ~115 °C
in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20 mL),
water (5 mL) and brine (5 mL). The organic phase was separated. dried over Na,SOy, filtered
and the solvents were removed. The residue was purified by chromatography on silica using
dichloromethane/acetone (95/5) to afford the crude title compound. The crude material was
again purified by chromatography on silica using ethylacetate/n-heptane (50/50) to afford the

title compound as a dark yellow oil (0.62 g, 29 %).

'"H-NMR (400 MHz, CDCls): d = 1.56 (s, 9H). 1.90-1.97 (m. 2H), 2.74-2.80 (m, 2H), 3.78-3.82
(m, 2H), 4.13-4.27 (m, 4H). 4.50 (br-s. 1H). 5.68-5.70 (m, TH), 5.92-5.98 (m, 2H), 7.10 (1, 1H),
7.26-7.32 (m. 2H). 7.45-7.50 (m, 1H), 7.63-7.68 (m. 1H), 7.73-7.79 (m. 1H), 8.63-8.67 (m. 1H)

Step G
The title compound from Step F above (0.06 g, 0.11 mmol) was dissolved in chioroform (1.6

tep
ml) and treated with a 2 M solution of hydrogen chloride in diethylether (1.6 mL). The

reaction mixture was stirred at room temperature overnight and the solvents were removed
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ThT assay at 330 uM % inhib. Mean % inhib. Solubilit y [PM [ng/Ll HHH
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oo NKELNNN, 111 x 3 HCI
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88.8 79.6 84.2

PCT/EP2010/065439

using a syringe. The solid material was dissolved in water (4 mL) and filtered through a 0.2 um
filter cartridge. The filtrate was collected and the solvent was evaporated to afford the title

compound as a dark yellow glass (0.048 g, 77 %).
'H-NMR (400 MHz, D>0): d = 1.71-1.78 (m, 2H). 2.63-2.69 (m. 2H), 3.30-3.36 (m, 2H), 3.90-

4.02 (m, 4H), 5.81-8.48 (m. 9H)
MS (ESI); m/z = 447.38 (MH")

Preparation Example 12 (compound 11)

| S = | /\m Pd,(dba),, BINAP [ A | X | AN
b NS + s P A
N N Br  HoN NN N NN NN

N NaOtBu, toluene N
FF H Boc EF H Boc
Step A
2 M HCIEL,0
CHCl,
Step B
B B B
N’ NN N NN
FF H
x 3 HCI

Step A

The title compound from Example 11 Step E (0.13 g, 0.42 mmol) and the title compound from
Example 9 Step 1 (0.13 g, 0.48 mmol) were dissolved in toluene (7.6 mL) and treated with 2,2-
bis-(diphenylphosphino)-1,1-naphthalene (0.058 g, 0.084 mmol) and sodium tert-butylate (0.11
g. 1.15 mmol). The reaction mixture was then degassed by bubbling argon through the reaction
mixture followed by the addition of tris(dibenzylideneacetone)dipalladium chloroform complex
(0.038 g, 0.042 mmol). The reaction vessel was sealed and the mixture was heated at ~115 °C
in a sand bath for 45 minutes. The reaction mixture was diluted with ethyl acetate (20 mL),

water (5 mL) and brine (5 mL). The organic phase was separated, dried over Na;SQOy, filtered
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and the solvents were removed. The residue was purified by chromatography on silica using
ethylacetate/n-heptane (70/30) to afford the crude title compound. The crude material was
again purified by chromatography on silica using ethylacetate/n-heptane (70/30) to afford the

title compound as a grey foam (0.07 g, 32 %).

'"H-NMR (400 MHz, CDCly): d = 1.54 (s, 9H), 1.86-2.04 (m. 2H), 2.66-2.74 (m, 2H), 2.93-
3.08 (m. 2H), 3.48-3.66 (m, 2H), 3.72-3.80 (m, 2H), 4.18 (1. 2H), 4.5 (br-s, 1H), 5.65-5.98 (m,
2H). 6.21-6.40 (m, 1H), 6.76-6.83 (m. 1H), 7.10 (t, 1H), 7.25-7.36 (m, 2H). 7.61-7.68 (m, 1H),
7.72-7.77 (m, 1H), 8.60-8.64 (m. 1H)

Step B

The title compound from Step A above (0.07 g, 0.14 mmol) was dissolved in chloroform (2
mL) and treated with a 2 M solution of hydrogen chloride in diethylether (2 mL). The reaction
mixture was stirred at room temperature overnight and the solvents were removed using a
svringe. The solid material was dissolved in water (4 mL) and filtered through a 0.2 um filter
cartridge. The filtrate was collected and the solvent cvaporated to afford the title compound as

a dark vellow glass (0.063 g, 88 %).

'"H-NMR (400 MHz. D,0): d = 1.63-1.75 (m. 2I1). 2.44-2.59 (m. 211, 2.73-2.85 (m, 2H), 3.18-
3.28 (m, 2H), 3.41-3.49 (m, 2H). 3.93 (t. 2H), 5.73-5.80 (m. 1H). 6.38-6.43 (m. 1H), 7.25-7.50
(m, 4 H). 7.61-7.65 (m, 1H), 7.85-7.90 (m. 1H). 8.42-8.48 (m, 1H)

MS (ESI); m/z = 411.45 (MH")

Preparation Example 13 (compound 8):

Compound 8 was prepared as described in W0O2008/061795.

Experimental results
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Method for measuring the solubility:

1. Materials, Reagents & Equipment

Plate shaker, Centrifuge (Eppendorf, 8 cm radius), HPLC (Dionex P580), Column: Agilent
Zorbax Eclipse XDB-C18 rapid resolution (4.6 x 50mm, 3.5 mM. Agilent), Uncoloured
microtubes 1.5 mL (Eppendorf, 1.5 mL), Micropipettes 100-1000 mL, Micropipettes 10-100
mL, Dulbecco’s phosphate buffer, DMSO, ammonium formate, formic acid 98-100%, UP-

H»O. acetonitrile HPLC grade, methanol GR analysis, PVDF membrane filter.

2. Method

2.1 Preparation of PBS 5x (Stored at 4°C) and PBS 1x for analvsis

PBS 5x
Dissolved the full content of PBS salt (D-5652-10L) in 2 L of UP-H,0.

PBS Ix

Before analysis, dilute 5 fold the PBS 5x in order to prepare 30 mL of PBS ix and filter the

solution using a syringe and any hydrophilic membrane e.g. PVDF membrane.

2.2 Preparation of HPLC solvent (Stored at RT)

Solvent A: 13.3 mM ammonium formate/6.5 mM formic acid/UP-water

Dissolve 820 = 1 mg of ammonium formate and 245 pL of formic acid in 1000 mL of UP-H,O.
Solvent B: 6.0 mM ammonium formate/2.9 mM formic acid/ 90% acetonitriie/10% UP-water
Dissolve 378 £ 1 mg of ammonium formate and 110 uL of formic acid in 900 mL acetonitrile

and 100 mL of UP-H,O.
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2.3 Preparation of the stock solution of the compound

Dissolve compound in DMSO at a concentration of 25 mM (minimum 50 mL).

2.4 Preparation of standard curve

Prepare 15 mL of methanol/H,O (6/4).
Prepare 5 standard calibrators: 250 uM, 200 uM, 50 pM, 12.5 puM and 3.13 puM in
methanol/H,O (6/4).

Make preparations of each standard concentration in 1.5 microtubes.

Concentration [mM] 250 200 50 12.5 3.13 Blank
Microtubes # 1 2 3 4 5 6
Methanol/H,O (6/4) 392 pL 392ul | 294 uL 294 ul. | 294 ul | 294 uL
DMSO 4 L 4.8 uL 6 UL 6 uL 6 ul 6 nl
" : .

650:1111}1)\3{1)12/150 ok 4uL 3.2k o o o o
200 mM Standard (from #2) e — 100 uL. — — —
50 mM Standard (from #3) — — — 100 pl — —
12.5 mM Standard (from #4) — — — —_ 100 mL —

Transfer directly 250-300 pL from each microtube to an HPLC vial.

Run HPLC (from microtubes #6 to #1), using the following conditions:

C18 column, 0.7 mL/min, 20°C, UV detection at 254 nm, volume injection: 20 uL and one of

the following gradients:

107




92.6 154 1.1M 57 nmg/L 10 ,"""',/-., NN--"N---'""K--"NN-- HH F FH x 3HCl 89.6
77.6 83.6 11 --"'" 1 |,
WO 2011/045383 PCT/EP2010/065439

Gradient for very polar/hvdrophilic compounds

Time Flowrate % A % B
[min] [mL/min]
0 0.7 100 0
2.5 0.7 75 25
5 0.7 55 45
6 0.7 35 65
7 0.7 15 85
8 0.7 0 100
9 0.7 0 100
9.1 0.7 100 0
12.0 0.7 100 0

Gradient for less polar/lipophilic compounds

Time Flowrate %A %B
[min] [mL/min]
0 0.7 100 0
5 0.7 10 90
6 0.7 5 95
9 0.7 0 100
9.1 0.7 100 0
12 0.7 100 0

2.5. Preparation of the sample for agueous solubility

Prepare samples of the compound in triplicates

Concentration [mM] 200 uM | Blank
PBS Ix 392 ul. | 294 uL
DMSO 48 ul |[6uL
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25 mM DMSO Stock compound 32ul | —

Shake it gently (350 rpm) for 24 hours at room temperature.
After the incubation time, centrifuge at 2500 g (5500 rpm) for 30 min.

Sample 200 uL of supernatant for HPLC analysis using the same conditions described in 2.4.

2.6. Data treatment

Integrate area of each standard point peak at 254 nm.
Determine the standard curve for the compound by plotting the area vs. the theoretical

concentration. Establish the standard curve equation based on a linear regression (with an

intercept at 0, R* > 0.90).

Y (e = SlOpe x x

{concentralion)
Calculate the average area of each triplicate prepared in aqueous phase.

The concentration of the compound in the supernatant is determined by the following formula:

S] Op e( STL .curve

V
Hlaverage Area)
x| e THM]
(eoncentiatom)

The solubility of the compound is determined by the following formula:

A IS EP A/'[w('ji'vehcm*) ¢ x(uuncmmmnn) )
queous Solubility = 000 [mg/ L]
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(according to the invention). The solubility of conmpound 8 (not according
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Preparation of Ab peptide film

Ab1-42 lyophilized powder (Bachem) was reconstituted in hexafluoroisopropanol (HFIP) to
1 mM. The peptide solution was sonicated for 15 min at room temperature, agitated overnight,
and aliquots were placed in non-siliconized microcentrifuge tubes. The HFIP was then
evaporated under a stream of argon. The resulting peptide film was dried under vacuum for 10

min, tightly sealed and stored at —80°C until used.

Inhibition of Abl-42 aggregation

To assay for the small molecule-mediated inhibition of Abl-42 aggregation, the small
molecules were dissolved previous to each experiment in anhydrous dimethyl sulfoxide
(DMSO, Sigma-Aldrich) to reach a concentration of 7.4 mM. Abl-42 peptide film was
dissolved in DMSO to reach 400 uM. Assay solution in PBS buffer was prepared in non-
siliconized incubation tubes to reach the following concentrations: 330 mM small molecule, 33
mM Abl1-42, 10 uM thioflavin T (ThT), and 12.8% DMSO. Therefore, the final molar ratio of
small molecule to Ab1-42 was 10:1. A positive control without a small molecule was prepared
to measure maximum RFU. A negative control without Ab1-42 was prepared for each small
molecule. 3-Aminopyrazole trimer (Trimer) was tested in all assays to ascertain reproducibility
between independent experiments. The solutions were incubated for 24 hrs at 37 °C, and the
spectrofluorescence (relative fluorescence units; RFU) read in six replicates in black 384-well
assay plates (Perkin-Flmer) on a Perkin-Elmer FluoroCount spectrofluorometer. Inhibition of
aggregation 1s expressed as mean % inhibition or + 1 standard deviation (SD) according to the

following equation:
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4 CLAIMS |I.A compound having the general fornmula (1) AIIBIC (1) wherein
the pyridine rings A, B and C are independently unsubstituted or
substi t utwo 2oy/@ss3or nore substituents which are i ndepenudreéiy/osaBect
fromthe group consisting of: al kyl ene-C(=NR13) - NHR14,

Cl4- al kyl ene-C(0)-NH-CN. G _6-alkylene- C(0)- NRL6- Cl4-al kyl ene- NRI 4R15,

G _6-

alkyl ene- C(0) - NR14R15, Gi .. 6-al kylene- C(0)-0R13,

Cl6a] k{pineihigonNRC( =NR 3) NRI 4Rb, G _6- alkylene- NR16- C( 0) - NRL4RL5,
Cl4- al (I’RYdT %&Najcoﬁﬁa}@l b%ati\é Lon@)] l‘(Ia}Ua)l" KMM@IME AW &ﬂo@&mﬁ wliffkout AB1-42)x 100

ed

Cl- 6- al kyl NRI 4R15, C al. kyl NRI N

“s02. Gl Yafﬂsl ene- NR16- soggfzyi”“q'@%“Nﬁis%ﬁlﬁﬁirﬁ‘"’“éﬁt& NH ON, C(0)-NRL 6-C

14-al kyl ene- NRL4R15, C(0)- NRL6- NRL4R15, C(0)- NRL4RL5, C(O) OH, C(0) - ORL3,
0 13- Rl 4R15 0) - NRI 4 1 5,

NrLb. CEBolG e ey b RTop hTictpa! T e Al CAs (GHB Res ] gt Ra,

Molecules showing an inhibition capacity over 70 % were com1dered as very strong

candidates.

To determine the 1Cs, the following dilutions of the compounds were used in the ThT assay
describe above:

330 M. 82.50 uM. 20.63 uM. 5.16 uM. 1.29 uM. 0.32 uM and 0.08 uM

Example: Effect of a compound of the invention in a Rat Model of Chronic Ocular

Hypertension /Glaucoma

A rat model of chronic ocular hypertension (OHT)/glaucoma was crcated by injecting
hypertonic saline into the episcleral veins of one eye of Dark Agouti rats. 18 rats received an
intra-vitreal injection containing a volume of 5 uL of compound 1 (ACI-260) at a concentration
of 74 mg/LL in the OHT eye. 18 rats served as negative control and received 5 pl of saline and
18 rats served as positive control and received 6 pl Congo Red (1.46 mg/mL). 6

animals/timepoint were euthanized at 3, 8 and 16 weeks after treatment.

Intraocular pressure (10P) was measured using a Tonopen once every 4 weeks post dosing and
prior to sacrifice (within 3 days). 5 to 7 days prior to sacrifice. animals were injected intra-
cerebrally with 5 uL of 4% FluoroGold to label the retinal ganglion cells (RGCs). In order to
quantify viable RGCs, images were processed using a specific system of image analysis

software and viable RGCs were expressed per square millimeter.

At 3 weeks, a reduction of intraocular pressure was not observed in any of the animals.
However, the number of viable RGCs was significantly increased in the group treated with

compound 1 (p < 0.001) and in the Congo Red group (p < 0.001) in comparison to the control
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R13, OR13, S(0)L-G _6-al kyl ene-C(0)-NRL14R15, S(0)t-C(0)--O0OR13, S(0)tR13,
S2- NR14R1', Cl_6-al kyl, C5_10-cycloal kyl, C5-io-cycloal kyl -C, 6-al kyl ene,
5- to 10-werbawms3shet er ocycl oal kyl , hal oal kyl having 1 toT@&pre@nobesizat ons, 6
to 10-nenbered heterocycl oal kyl - C1 6- al kyl ene, C2_6-al kenyl, C2_6-al kynyl,
C5_10-aryl. 5- to 10-nmenbered heteroaryl, C5 _10-aryl-G _6-al kylene, 5- to
10- nenber ed het eroaryl - C1_6- al kyl ene, Cl-6- al koxy-C _6-al kyl ene and

am noakioybere Svaed e1|6anaties aﬂldsylremtsgwmpccimé]smidtwﬂge&tmgbtbnt atropsyndwhes ei n
al kyl cl oal ¥ T aIk Ik¥ f het er ocycl oal kyl ene,

hetero&?ﬁ?@ﬁﬁf? %I@ﬁF SQFQ 1) AR %Vﬁyh aryl , heteroaryl, aryl al kyl ene,

het er oaryl al kyl ene, alkoxyalkylene and anlnoalkylene may be optionally
substituted; L1 and L2 are independently selected from noieties having the
formula (a.) or (b) (a)(b) wherein at |east one of LI or L2 has the

f or mula—H-—R—ard—R2—are—nrdepenrdentyr——selestedft+romthe—greup—eehsi Sting
of hyg€omen, CL 6-al kyl, C5_10-cycl oal kyl, CHCd0hdyaskpdl kydul@iity. . . 6- alkyl ,
5- to| 10- menber ed heterocycloalkyl haloalk [MMQVIHQ 1 tjoudppasdon agons,
C5_10 :IUtUlUbybIUCllr\ I'u U Oll r\yl, l U Cllr\ I, W' ;U'al’yl, \J' LU
10- nefrber ed hq&eroarg oHar%I- _6-al kY i S5Mt o 10- InEnhdYled
heter)aryl-(| 8 anr N Nwherei h the al kyl gr¥8mbpds 1 t¢ 6
carbop atons, erein \lkyl, cy | kyl, cycl oal kyl al kyl|, heterocycl ¢al kyl ,
hal oal kyl , heterocycloalkykgl I, alkenyl, alkynyl, aryl, heteroaryl,
ar y| a ky! - !*\nf eroar \/I al |1\/| and ::m noal |1\1| " Vp'h! ch—cahn Opt! onall v be
subst | 2ut ed, nd RQ wh n taken togethemhﬂuNithe ni+rogen to which
they gare att nenbered ri ng whi ch may optionally
contaln one oanDre ﬁ;ﬁ;ﬁ?tﬁél ef roatoms selected fromO, S, or NR{3 and
where|ln the|3- to 8- red ri y be optionally substituted,
x 3 HCI
N N NN NN 71 mg/L
H H H
x 3HCI
4 @\ H = | 16.5 uM 103 uM
NZ S NN N NN 38 mg/
Ty
x 3HCI
5 H H H 140 uM
NN N N N N
x 3 HCI
. (\,L Wfl Jl P
N
\1 x 3 HCI

* mean of 2 experiments

As can be seen by comparing the results obtained with the compounds according to the

invention (compounds 1, 2, 3 and 4), the longer linker decreases the solubility.



R3, R12 and R16 are independently selected fromthe group consisting of
C(=NOR13) - R14. C(=NR13)-NR14R15, C(0)-C(=NR13)-NR14R15 C(0)-NR14R15,

C( 0) - ORL3WORNR/04588) t NRL4RL5, and S(0)t RL3;

R4, R5, ROPCREP2H8/06:#39 R19,

and R11 are independently selected fromthe group consisting of hydrogen,
G _6-al kyl ene- C(=NR13) NHR14 Ci _6-al kyl ene-C(0) - NH-CN, C1-6-

al kyl ene- C(0)-NRI 6-C |

6- al kyl ene-NR 1 4R15, Cl4- al kyl ene- C(0) - NR

6- NR

4R15, GComhpéiindal kndt ecxmrdﬁ(l@)e NRZImRilﬁlﬁﬂlLﬁeﬂllk)y heviea CEa)iadRLBY@linG natidty. 1&ne-

NRI 6 C(
C( 0) OR¥, eéfelb
Cl_6-al kyl ene- NR16- S02- NR14R15, Cl_6- al kyl ene- NR16- S02- R14,

<(0) -

NR13

NH- CN,

N 14R15,

al kyl.en N
1%9\03% @(’ Ry opntlyide

C(.0)- NR16-Cl1 6-al kyl ene-NR

egbaki

4R15,

O

NR14R15, C1_6-al kyl ene- NR1
yl ene- NRt 4R15,

=NR13) NHR14,

C(0) - NR16- NR14R15,

C(0) -
NRL6C
NR14-
NRI 6-

0- (0

g

K 15,
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HNU\

N X

N T
N" N
THCI H

L

N

NH™

73.3

80.7

77.0

1.0 uM
0.4
mg/L

L0
N~ N N N N° N
H H H

x 3HCI

91.8

93.4

92.6

154 uM
57 mg/L

10

N N NN N~ N
H HFF H

x 3HCI

89.6

77.6

83.6

11

D L0
N” NN N> TNON
FF H H H

94.4

94.9

119 uM
48 mg/L

12

63.7

60.0

21.5uM
9.5
mg/L

113



2. The conpound according to claim1l, wherein the pyridine rings A, B and C
are independently unsubstituted or substituted by one or nore al kyl groups
or hal ogewoarorss3s3. The conpound according to claim1l ecTtXpewesasn R and
R2 are independently selected from hydrogen and al kyl. 4. The conpound
according to any of clains 1 to 3, wherein R4, R R6, R7,1(), and R | are
i ndependently sel ected from hal ogen and hydrogen. 5. The conpound accordi ng
to any of clains 1 to 4, vherein the compound is selected from , C NNNH3
N7N 801'1_1‘%01111({3 6 (not according to the invention) only has two pyridine rings. Compound 7 (not
according to the invention) only has two pyridine rings. Both of these compounds have

significantly reduced activity compared to compound 1 (according to the invention).
The solubility of compound 8 (not according to the invention), which has a 2.5-
diaminopyridine moiety, is significantly worse than that of compound 1 (according to the

invention), which has a 2,6-diaminopyridine moiety.

Compounds 9, 10, and 11 have comparable activity to compound 1 but their solubility is worse.

Only for compound 12 both solubility and activity are worse when compared to compound 1.
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WO 2011/ 045383PCT/ EP2010/ 065439 or a pharnmaceutically acceptable salt
thereof. 6. A pharmaceutical conposition conprising a conpound according to
any one olVochaio¥s3st to 5. 7. The pharmaceuti cal conposhwgmﬂmmmmmmﬂsmg to
claim6 further conprising a pharmaceutically accepﬂdbi@“ﬁa&ﬁ* i

excipient. 8. Use of the conpound according to any 'ghe#8f ¢l '5 “to 5 for
the preparation of a nedicanent for treating or prevenLW.g éaase or
condi t New PASEPatbwatt Agghlisktidn an amyl oi d and/ or anyl oi d=I ke fdteln 9. Use

accor daggntmeure! @AM 8 where the di sease or condition is an ocul ar di sease or
condi t ci, A@rBHerably wherein the disease is glaucoma, in particular
chronléugk$ ?_§T§P@T open-angl e gl aucoma, pupillary bl ock gl aucons,

devel opnent a aucoma, gl aucona associated with other ocul ar disorders,

gl aucoma associated with el evated episcleral venous pressure, glaucona
associated with inflammation and trauma, gl aucoma follow ng intraocul ar
surgery, high-pressure glaucoma, nornal-pressure glauconma, acute

angl e-cl osure gl aucoma, subacute angl e-cl osure gl aucoma, chronic

angl e-cl osure gl aucoma, conbi ned n&db&AKVISmM gl aucona, congenital (infantile)
gl aucoma, juvenile glaucoma aniridia, glaucoma associated with disorders of
the comeal endothelium glaucoma associated with disorders of the iris and
ciliary body, glaucoma associated with disorders of the | ens, glaucoma
associated with disorders of the retina, choroid, and vitreous, glaucoma
associ at edAwotponet havédrhg e tcachaeftmaad) vi t r eor et i nal abnormalities,
neovascul ar gl auconma, pignmentary glauconma, exfoliation syndrone,

| ens-induced open-angle gl aucoma, glaucoma associated with |ens

i ntumescence and dislocation, glaugoma. assogiated with keratitis,
episcleritis, and sclerd
i n aphakia and pseud. of 3
proliferation, glaucoma3%80 L ‘ _%gry, and gl aucoma
associated with vitreoretinal "surgery. ~ WD 011/015 3PCT/ EP2010/ 065439 10.
A nmethod of treating or preventing a disease or ®Rdition associated with
an anyl oid and/or anyloid-Ilike protela conprising admnistering to a

subj ect in need of such treatnment an ffective anount of a conpound
according to any one of claims 1 to 5. 11. The nethod according to claim 10
where the disease or condition is an ocul ar disease or condition,

pref erabl y,whemei n the disease is glaucoma, in particular chronic

(1 di opat hic) open-angle glaucoma, pupil lary bl ock glaucoma, devel opnent al
gl auconm, @LawddhaIasso@JBUmd(Mhmmndmhmdudbuhanbdﬁgdidesdﬁﬁgnahbmwae01

associated wth elevate i scleral ,venou sure, aucona. as at ed
Wi th infl afst %Lt?ﬁﬂ%&ﬁdswa € 155 pdsiy g feeli FRgm ithit &%&e&r)a%ls%@fg%

hi gh- pr essyk 4L RYSQEE)_apRYal op, SRR Ol GHUEQIRN 2YL SRAGIELTEORIUE e
gl aucoma, subacute angl e-closure gl ducoma, chronic angl e-closure’ gl aucons,

conbi ned n€chalkykme-gRRIBROTE) @aihglemﬂo){mhf‘ah‘n i€ e)all}lane €i) cpwemlu,e

ndot hel i K éﬁé%%aﬁﬁ% SRAT e alebradrE o ConaR W 86 el ar

body, glaggérscg?s at edr gméﬁhgqq @r@ frtshe pens naqqgm@jassqplated

with diso t he retlna oroid, V|treous alucoma associ at ed
with reti nalkyldet adtifreso,-amd R L r(jeQ,Fzélty]a%Na&ﬂ?q{smﬁlﬁ tcre:qu‘ﬁpm‘éul(aO)—

! , P xf ol 4 d doranis
opon- angl eXbABboRiD) SN oo s Coe SR B i CHOT OV PN G es o HDE MRAR'
di sl ocati op,n )lgbapcegla) mcbﬁé)edlw ‘§ﬂakew i ths ,N@pl SR lNR“ ageliR s

% iary ock (‘'mali-gnant % é

and endothellal

scleritis, aucdma, gl aticoma | Ki a and
pseudophakNRﬁL€pD}neiWRP ﬂﬂ&%e@@h~@ﬁ_ eddﬂﬁh@hbﬁ%{broNRf@fat|NRFL§Daucona
associ at ed mhghqcor erger¥ and gl auconm s§00|ated W f, pyltreoretlnal
surgery. 1XRFh 1argylens—&hy)-Ore %f &4 QH‘iRt B 5 G4+(O

treating opispr ent o iy 150Ng @85S 13W ns a oi d
and/ or any 0|d8P‘keSg9%$% ﬁﬁ@g&: hgggggp%und g@bgggﬁgggtof%Pgﬁ“ GKJ ere
the di seasEROR'Gandi-ilk@nCi so-ael@tiill ol digerskybC, ¢atgidnkof, toproaﬁaﬁaé:rb&
wherein the disease is glaucoma, in particular chronic (idiop athlcg

open- angl eheragxderikylpuiiloaliady heyiak 1gitaudoriaboaedmpmenttal  IGHagmberad

gl aucoma associated with other ocul ar disorders, glaucoma associated with
el evat ed epi scl eral venous pressure, glaucom associated wi th inflamation
and trauma, glaucoma follow ng intraadddl ar surgery, high-pressure glaucons,
nor mal - pressure 120



WO 2011/ 045383PCT/ EP2010/ 065439 gl aucoma, acute angl e-cl osure gl aucoms,
subacut e angl e-cl osure gl aucoma, chronic angl e-cl osure gl aucoma, conbi ned
mechani srwQl2aucass3 congenital (infantile) glaucom, | uvemEPe0IgloedssDNE
aniridia, glaucoma associated with disorders of the corneal endothelium
gl aucoma associated with disorders of the iris and ciliary body, glaucona
associ ated with disorders of the |lens, glaucoma associated with disorders
of the rethstecocehianiyled;; @siklylend, I8 qkengl, diygediy s OCi aie 05 wot 1I9-memberad

det achnent and vitreoretjinal abpornalities, neovascul ar g| aucons,

pi gment ar yDYETRATOa;-1063F ot i-etikglengy era i b mendivied Aelgroaw ! Speriigice Cio

gl aucom, -AUCBIma. i any) LAt uRes .Sl i

gl aucoma a%%g%fgrgéﬂ§§$ﬁ‘ﬁ@?ﬂ?@@@gﬁgﬁﬂﬁééﬁg}??ﬁ§§ﬂ§ﬁa@§§Pg??éﬂ§?§SgﬁPgry
bl ock (mal aigmant ) witinconmkylgl acetuabkyiln apbRkikaldinderes eutaplakilealkylene,
epithelial, fibrous, and endothelial proliferation, glaucona associ ated
with cor nebsterogydealkylaliniang| awrdesnsl as sbleinibed 3k h VFteressylet | amlalkylerger y
14. A m xt ARESi N zordi ng .t ne. Aalng. 1to5
and opt1 onti By SR Sl A A B e e Ao R LR o 2
pharmaceutically acceptable carrier and/or a diluent and/or an excipient.
15. The m xture according to claim 14, wherein the further biologically
active conpourdl|xe ideperssuthasaleséad from mpueties daying e lofmulydloirdbses and/ or
i ntraocul ar pressure. 16. Use of the conpound according to any one of
claims 1 to 5 for the preparation of a nedicanent for treating or
preventing an ocul ar di sea or condition agsoci ated wth a pathol ogi cal
abnormal i ty/ chan i ssue of the vislig® spSem parﬁf%ularly
associated with ' eta-rel ated pat hol l'ity/ change in
the tissue of [ condition is
preferably sel ettgd\f Fom t hepgroup consi st of fuce eur onal
degradation, corficaR visual deficits, cataract due t B beﬁ%-anyloid
deposition, ocular amnyl oi doses, primary retinal degeneration, macul ar
degeneration, for exanple age-rel ated macul ar dege ation, optic nerve
drusen, optic neuropathly, optic neuritis, and latti dystrophy. 17. A
met hod of treating or preventing an ocul ar di sease or condition associ ated
wi th a pathol ogi cal abnormality/change in the tissue of the visual system
parti cul ar WeEsagéat & K21 or Woh20h (E4REBEHRCT/ EP2010/ 065439 with an

anyl oi d-bet a-rel at ed pat hol ogi cal abnornmality/change in the tissue of the
vi sual system conprising admnistering to a subject in need of such

A A L R B R A s R A
the group consiyldang10fcol,avelemmyl-0eyaripl sdegy afamiefiBered O hbiefdthchikyil
deficits, cataract due to beta-anylold deposition, ocular anyl ol doses,
primary rebalpalkyldaymsel @t anbonrrient.4fs- ddgeneyalonbnl-Cf-orllek diptalkmyd-Gsel at ed
e R L AT ARG N A LA
trteﬂt: ng OH?M}%M .Ilblflﬂll%ﬁ/rbr%ﬁ]mw@ilkﬂ' \?ﬁa@tﬁ_ Bk ﬂ%ﬂ}fﬂr{n‘hﬁ)ﬁa@a%@f(ﬂ @éﬁagn Widnfl, @

pat hol ogi cal abnornality/change in e tissue o e visual system

parti cul ar WhemBsociatitybd weydiozdieylany epéldalbdolayt. el atadopgaidadivbgi chhloalkyl,

abnormality/change in the tissue of the visual syst Wherein the ocul ar
i sease or HeigHaT gk ReVp T b G e ok ditForel craey bucomsbls R o

gl aucoma, ReW-AN, BT adeditRRalE B titkatuted, SHR!' A8TRGI ke takdf RL&GE: Wg to
bet a- anyl o1 d dep0dsition, ocul ar "anyl oi doses, primary retinal dégeneration,

macul ar detpenetragdnot, whish thaampl atadye- capl fatred Pratu-arendegehenawhod, mept i ¢

nerve drusen, optic neuropathy. optic uritis, and lattic st h
optionally contain onepor m>o/re a dl‘uona[.I ﬁetcroatoms selected Erom 8, g,yor I(lﬁp aXd

wherein the 3- to 8-membered ring may be optionally substituted;
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WO 2011/045383 PCT/EP2010/065439

R®, R'* and R'® are independently selected from the group consisting of C(=NOR'*)-R'*
C(=ENR-NRMRY, C(O)-CE=ENRPENRYRY,  C(O-NRYRY,  C(O)-ORP, RY,
S(O)NR"R'®, and S(O)R";

RY, R%, R R’ R% R’ R". and R"" are independently selected from the group consisting
of hydrogen, Cl_é—alkylene—C(=NR'3)NHRM, Ci—-alkylene—~C(O)-NH-CN, Cj¢-
alkylene—C(O)—NRl‘é—C 1-¢-alkylene-NR MR 5, C, _(,—alkylene—C(O')—NRlG—NR HRE ¢ -6
alkylene—C(O)-NR"R", C1_6—alkyleneﬁC(O)—OR”, C_¢-alkylene—
NR"C(E=NR)NRMRY, € -alkylene-NR'*-C(O)-NR"R"®,  C,_-alkylene-NR'®-
C(O)OR"™, C _¢-alkylene-NR'*-C(O)R", C,_s-alkylene-NR"R"_ C,_s-alkylene-NR'’-
SO,-NR"R", C,_s-alkylene-NR'*~S0,—R'*, C(=NR'*)NHR'", C(O)-NH-CN. C(O)-
NR'-C,_¢-alkylene-NR"R", C(O)-NR'"®-NR"R", C(O}NR"R", C(0)»-OH, C(0O)-
OR'®, CHal;, CN, CO-NR"R", CO-R", Hal, NO,, NR'*C(=NR'¥)NR''R'®, NR'*-
C(O)-NR"R", NR'"-C(0)-0OR"™, NR'*-C(0)-R™. NR'"R", NR'*-SO,-NR"R",
NR'*-80,-R", O-C\_¢-alkylene—C(O)}-NR"R"*, O-C(O)-NR"R". OC(0)-R". OR",
S(0)—C.e-alkylene—C(O)-NR"™R",  $(0)—C)_¢-alkylene—C(0)-OR",  S(0)~C(O)-
NR'MR", §(0)~C(O»OR", S(O)R"., SO,-NR"R'", and SO,0R";

R, RM‘, RY are independently selected from the group consisting of hydrogen, Cj_¢-
alkyl. Cs_jg-cycloalkyl, Cs_g-cycloalkyl-C; ¢-alkyl, 5- to 10-membered heterocycloalkyl,
haloalky! having 1 to 6 carbon atoms, 5- to 10-membered heterocycloalkyl-C_¢-alkyl,
Ca¢-alkynyl, Cs_j¢-aryl, 5- to 10-membered heteroaryl, Cs j¢-aryl-C_¢-alkyl, 5- to 10-
membered heteroaryl-C;_s-alkyl or aminoalkyl wherein the alkyl group has 1 to 6 carbon
atoms, wherein alkyl, cycloalkyl. cycloalkylalkyl, heterocycloalkyl, haloalkyl,
heterocycloalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl and
aminoalkyl, which can optionally be substituted, or in the case of NR"“R'> R' and R"
when taken together with the nitrogen to which they are attached can form a 3- to 8-
membered ring which may optionally contain one or more additional heteroatoms
selected from O, S, or NR? and wherein the 3- to 8-membered ring may be optionally

substituted;

tislor2;
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pislor?2;

qis 0, 1 or2; and

Hal is selected from the group consisting of F, CI, Br, and 1;

or a pharmaceutically acceptable salt thereof.

The compound according to claim 1, wherein the pyridine rings A, B and C arc

independently unsubstituted or substituted by one or more alkyl groups or halogen atoms.

. . . 2 .
The compound according to claim | or 2, wherein R' and R* are independently sclected

from hydrogen and alkyl.

- . . . : 35 7 ] ) )
The compound according to any of claims 1 to 3, wherein R“‘, R*, R® R, R® R, R" and

R'" arc independently selected from halogen and hydrogen.

The compound according to any of claims | to 4, wherein the compound is selected from

o B C
CH
N/ [Tl N/ [Tl/\N//\l/ 3
H H H
B B B
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N" N N N N rTJ/ 3
H H H
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or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition comprising a compound according to any one of claims 1

to 5.

The pharmaceutical composition according to claim 6 further comprising a

pharmaceutically acceptable carrier or excipient.

Use of the compound according to any one of claims 1 to 5 for the preparation of a
medicament for treating or preventing a disease or condition associated with an amyloid

and/or amyloid-like protein.

Use according to claim 8 where the disease or condition is an ocular disease or condition,
preferably wherein the disease is glaucoma, in particular chronic (idiopathic) open-angle
glaucoma, pupillary block glaucoma, developmental glaucoma, glaucoma associated
with other ocular disorders, glaucoma associated with elevated episcleral venous
pressure, glaucoma associated with inflammation and trauma, glaucoma following
intraocular surgery, high-pressure glaucoma, normal-pressure glaucoma, acute angle-
closure glaucoma, subacute angle-closure glaucoma, chronic angle-closure glaucoma.
combined mechanism glaucoma, congenital (infantile) glaucoma, juvenile glaucoma
aniridia. glaucoma associated with disorders of the corneal endothelium, glaucoma
associated with disorders of the iris and ciliary body, glaucoma associated with disorders
of the lens, glaucoma associated with disorders of the retina, choroid, and vitreous,
glaucoma associated with retinal detachment and vitreoretinal abnormalities, neovascular
glaucoma, pigmentary glaucoma, exfoliation syndrome, lens-induced open-angle
glaucoma, glaucoma associated with lens intumescence and dislocation, glaucoma
associated with keratitis, episcleritis, and scleritis, ciliary block (malignant) glaucoma,
glaucoma in aphakia and pseudophakia, epithelial, fibrous, and endothelial proliferation,
glaucoma associated with corneal surgery, and glaucoma associated with vitreoretinal

surgery.
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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 according to any one of claims 1 to 5.

The method according to claim 10 where the disease or condition is an ocular disease or
condition, preferably wherein the disease is glaucoma, in particular chronic (idiopathic)
open-angle glaucoma. pupillary block glaucoma, developmental glaucoma, glaucoma
associated with other ocular disorders, glaucoma associated with elevated episcleral
venous pressure, glaucoma associated with inflammation and trauma, glaucoma
following intraocular surgery, high-pressure glaucoma, normal-pressure glaucoma, acute
angle-closure glaucoma, subacute angle-closure glaucoma, chronic angle-closure
glaucoma, combined mechanism glaucoma, congenital (infantile) glaucoma, juvenile
glaucoma aniridia, glaucoma associated with disorders of the corneal endothelium,
glaucoma associated with disorders of the iris and ciliary body, glaucoma associated with
disorders of the lens, glaucoma associated with disorders of the retina, choroid. and
vitreous, glaucoma associated with retinal detachment and vitreoretinal abnormalities,
neovascular glaucoma, pigmentary glaucoma, exfoliation syndrome, lens-induced open-
angle glaucoma, glaucoma associated with lens intumescence and dislocation. glaucoma
associated with keratitis, episcleritis, and scleritis, ciliary block (malignant) glaucoma,
glaucoma in aphakia and pseudophakia, epithelial. fibrous, and endothelial proliferation,
glaucoma associated with corneal surgery, and glaucoma associated with vitreoretinal

surgery.

The compound according to any one of claims 1 to 5 for treating or preventing a disease

or condition associated with an amyloid and/or amyloid-like protein.

The compound according to claim 12 where the disease or condition is an ocular discase
or condition, preferably wherein the disease is glaucoma, in particular chronic
(idiopathic) open-angle glaucoma, pupillary block glaucoma, developmental glaucoma,
glaucoma associated with other ocular disorders, glaucoma associated with elevated
episcleral venous pressure, glaucoma associated with inflammation and trauma,

glaucoma following intraocular surgery, high-pressure glaucoma, normal-pressure
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glaucoma, acute angle-closure glaucoma, subacute angle-closure glaucoma, chronic
angle-closure glaucoma, combined mechanism glaucoma, congenital (infantile)
glaucoma. juvenile glaucoma aniridia, glaucoma associated with disorders of the corneal
endothelium, glaucoma associated with disorders of the iris and ciliary body, glaucoma
associated with disorders of the lens, glaucoma associated with disorders of the retina,
choroid, and vitreous, glaucoma associated with retinal detachment and vitreoretinal
abnormalities, neovascular glaucoma, pigmentary glaucoma, exfoliation syndrome, lens-
induced open-angle glaucoma. glaucoma associated with lens intumescence and
dislocation, glaucoma associated with keratitis, episcleritis, and scleritis, ciliary block
(malignant) glaucoma, glaucoma in aphakia and pseudophakia. epithelial. fibrous, and
endothelial proliferation, glaucoma associated with corneal surgery, and glaucoma

associated with vitreoretinal surgery.

A mixture comprising a compound according to any one of claims 1 to 5 and optionally
at least one further biologically active compound and/or a pharmaceutically acceptable

carrier and/or a diluent and/or an excipient.

The mixture according to claim 14, wherein the further biologically active compound is a

compound used in the treatment of amyloidoses and/or intraocular pressure.

Use of the compound according to any one of claims 1 to 5 for the preparation of a
medicament for treating or preventing an ocular disease or condition associated with a
pathological abnormality/change in the tissue of the visual system, particularly associated
with an amyloid-beta-related pathological abnormality/change in the tissue of the visual
system, wherein the ocular disease or condition is preferably selected from the group
consisting of glaucoma, neuronal degradation, cortical visual deficits, cataract due to
beta-amyloid deposition, ocular amyloidoses, primary retinal degeneration, macular
degeneration, for example age-related macular degeneration, optic nerve drusen, optic

neuropathy, optic neuritis, and lattice dystrophy.

A method of treating or preventing an ocular disease or condition associated with a

pathological abnormality/change in the tissue of the visual system, particularly associated
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with an amyloid-beta-related pathological abnormality/change in the tissue of the visual
system comprising administering to a subject in need of such treatment an effective
amount of a compound according to any one of claims 1 to 5, wherein the ocular disease
or condition is preferably selected from the group consisting of glaucoma, neuronal
degradation, cortical visual deficits, cataract due to beta-amyloid deposition, ocular
amyloidoses, primary retinal degeneration, macular degeneration, for example age-
related macular degeneration, optic nerve drusen, optic neuropathy. optic neuritis, and

lattice dystrophy.

A compound according to any of claims 1 to 5 for treating or preventing an ocular
disease or condition associated with a pathological abnormality/change in the tissue of
the visual system, particularly associated with an amyloid-beta-related pathological
abnormality/change in the tissue of the visual system, wherein the ocular disease or
condition is preferably selected from the group consisting of glaucoma, neuronal
degradation, cortical visual deficits, cataract due to beta-amyloid deposition, ocular
amyloidoses, primary retinal degeneration, macular degeneration, for example age-
related macular degeneration. optic nerve drusen, optic neurcpathy. optic neuritis, and

lattice dystrophy.



