NOVEL SUBSTITUTED BENZOXAZOLE, BEN ZIMIDAZOLE, OXAZOLOPYRIDINE AND
IMIDAZOPYRIDINE DERIVATIVES AS GAMMA SECRETASE MODU%‘,{%&%@,@%%N the Invention
The preserY th¥BRIE1848 concerned with novel substituted benzoxazole, benzimidazole,
oxazolopyridine and imidazopyridine derivatives useful as gamma secretase modulators. The
invention further relates to processes for preparing such novel compounds, pharmaceutical
compositions comprising said compounds as an 10active ingredient as well as the use of said
compounds as a medigamgnt. Bagkorountpighe yeatm £, BRizhigifienZDisease (AD) is a

progressive neyjodageneiive flsordep ke by orr A amsOy seguitonsaod asavioral siablty.
AD afflicts 6-10% e population over(ggg 65 and L#[)) %&g gver age 85. Itis the leading cause of
dementia 15 and the third leading cauSEdrEEATFHE S aBE ular disease and cancer. There is
currently no effective treatment for AD. The total net cost related to AD in the U.S_exceeds $100

billion annually. AD does not have a simple etiology, however, it has been associated with certain
risk factors indliging hade qoRmily history and (3) head trauma; other 20factors include

environmental toxins.and low, {eV‘e«%ﬁt%cn%g%8&&@&@@&&@8@?%@@@%%%@@@95 in the limbic and

cerebral cortices include Jitraceliular neurofi rillary tangles cqnsisting of h ] orylated tau
protein and thB EXFEE=IR fa P EI0SSHTA B} ﬁ’b&i : l’c[géﬂ?g%‘gft%éesgoe 13?%?%13%%@1%%%%%%2 (amyloid
plagues). The majorncompdaent. dharmyloitioldeihes ElalenaTIREHELNALEE SABkta or AB)
peptides of varjous lepgthsdé ¥riantthetapfouichimiheniisap spdptide(Albtass?), is believed to
be the major Caﬁs‘%“%r‘{e agent for amyloid formation  Anshesvariapkisdg-Ad 31-40-peptide (Abeta-40).
Amyloid beta isthe pr%?eo ytic product of a precursor protein, beta amyloid precursor protein
(beta-APP or ARR)Famiisdhearhanrget autosomal dominant forms of AD have been linked to
30missense mutations in the f3-amyloid precursor protein (B-APP or AI}{’.PQ ?ngr'réfthe&re%senilin
proteins 1 and 2. In shiheimsiieMiscpife(6R06t Fo?‘fﬂgrﬁ‘fqﬂfﬁtﬁélxr/%dﬁ%%ﬁ%olﬁe ated with a specific allele of
the apolipoprotgitk (Apembaenegaiidymoddebranthy stheilinditg afficGrdfion M the

alphaz-macrogjobylin, yhich.mays hedises! 10 atleasipI®A afiheAfadiopuiationt Despite this
heterogeneity, all forms of AD._exhibit 35simjlar path ical findie G aPafysie has provided
the best drues f8¢ ﬁ?%?&%ﬁ%f@é%%‘?@g%%!} B e%%%@%ﬁ%%@sgfﬁ%% %ﬁ%‘?ﬁ%g&ti proach to AD.
All mutations feumentty @@%ﬁ@@ﬂfﬁ%ﬁ&l’fﬂfa’f@eﬁpﬁﬁ%fﬁ\fé’%Fggﬁ%(%i%)n‘goff%e §rqr§%idogenic
peptides knowsxas:Adtecpeiisdes Ay specifically A1342, and have given strong support to the
"amyloid cascade hypgthesisnofiAk: ( anziapebBektrasmRef% e bd20ss6e5)  cihvertlikely link between
Af3 peptide generation and AD patholo mphasi PN nderstanding of the
mechanisms OF%%W&% Fgﬁsﬁ%tuég%%?é@%g’t@%@m&%ﬁg %cg? g@c%g[qmodulating Af3 levels.
The releas® of BIPBHEpHHES T8 MGG B 4t E}B%é‘f‘t%%‘fﬁg%géegéh% Activilies féferred to as f3- and

y-secretase cleavageabibhediHesininus ivémisprborelrhrd eics nclude ntracellular
neurofibrillary tangles consisting of hyperphosphborylated tau protein and the
extracellular deposition of fibrillar aggregates of amyloid beta peptides (amyloid
plaques). The major component of amyloid plaques are the amyloid beta (A-beta,
Abeta or Af) peptides of various lengths. A variant thereof, which is the AB1-42-
peptide (Abeta-42), is believed to be the major causative agent for amyloid formation.
Another variant is the AB1-40-peptide (Abeta-40). Amyloid beta is the proteolytic
product of a precursor protein, beta amyloid precursor protein (beta-APP or APP).
Familial, carly onset autosomal domimant forms of AD have been linked to
30 missense mutations in the B-amyloid precursor protein (B-APP or APP) and in the
presenilin proteins 1 and 2. In some patients, fate onset forms of AD have been
correlated with a specific allele of the apolipoprotein E (ApoE) gene, and, more
recently, the finding of a mmtation in alpha2-macroglobulin, which may be linked to at
least 30 % of the AD population. Despite this heterogeneity, all forms of AD exhibit
35 similar pathological findings. Genetic analysis has provided the best clues for a logical

o
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10terminus (residues 37-42) of the AP peptide, respectively. In the secretory pathway, there is
evidence that P-secretase cleaves first, leading to the secretion of s-APPP (sP) and the retention of a
11 IcDa menityansdsgussd carboxy terminal fragment (CTF). The latter is beheyethip@iMarise to AP
peptides following cleavage by y-secretase. The amodant of the longer isoform, A1342, is selectively
increased in patients carrying certain 15mutations in a particular protein (presenilin), and these
mutations have been correlated with early-onset familial Alzheimer's disease. Therefore, A1342 is
believed by many researchers to be the main culprit of the pathogenesis of Alzheimer's disease. It

has now becomé %@gﬁﬁﬁﬁ?mgwbstgc?aa‘ég TR sARHet Bedakenbaer thememigiathrotin, but is in fact
associated with Bl §35eniBnlerwifefdkn profeidsg@0T bepgilrsrie (v)-sestetasepdviiapsides within a
multiprotein corspieificahtaipitly aideast fourcamporgisRaRresapilinBRLhe {mery nicastrin,

aph-1 and pen-2,Ths ASDeIsHYIRSECANGISt Sl {56 amiponand cargqtermingl P fregments

generated hy endoproteolysis of the precursor proteih. The two aspartates of the W{ site are at
the interfacd of ﬁwelnsg a@@ré@ﬁ%‘@ﬂ? A0 oMy Frs s Rid s PetisarnieasmAisevddas a

gamma-secreta¥ecsapstratel i eproncivresiuhstions oftmotherhorepebecamirgachma-sccretase are
unknown, but theydatetall ret)lved. for activity (Steiner, 2004. Cur. Alzheimer Research 1(3): 175-181).
Thus, although the molecular mechanism of the second cleavage-step has remained elusive until now,
the 7-secretase-compleié Figlg2pred e rsmedss tenpdime 8Dbargdtssnt terseandiiforaomipeunds for the
treatment of Alzieimels disbase. Matieusstisiegiexhave\bean propased oM@l he C-

gamma-sggretage-ithNZheimer s-dissase,danoing. fr ing t atalytic site directly, developing
: o o e A R, 504 v

substrate-specifhce inrilsj t%i‘gg{gnagl % rpa&dvulatqrs o[f% |

Discovery Today: Therapeutic Strategres oitfme™ e Attt RFease v fisd Bk 6Mbounds were
described that HE¢éhede ‘a%gfa?slth%&mr@lﬁ?@ﬁ—bm @ D000 EAPRET/ EPTIN10IR51843 - 3 -
Se.cretases as tierapélice:targeieirisAchepnprisidisaasepatentsveedy 2004. &xpertOpin, Ther.

Patents 14, 1403:444Q)F the 1409868, A0S fiRg; v I rted by hiochemical studies in
which an r:ffsfect of ¢ rtaintISSA D o?ﬁéé?:%?éé%@g% vg{}la(%v%%(ga éﬂg%&a% %m?\l%ﬁﬂ%%l& 5
6860, 212 and \‘7\]/%? %?i’}‘?é%i?aaﬁc%B@%@é‘/@’f%i%})m&ﬁﬁ%‘?%ﬂ%ﬁ 9BDDYIC Rstreeraifed3, 10009:
Eriksen (2003) Y& RaTinorst Fmpliah A Pwes kb tienitatiomsfor, thé4dse ol NSADsemprevent or treat

AD are their inhibitioohactivity ofi GE0 engyinesiwhisghandaadita uawastadisideeffects, and their low
CNS penetration (Peretto et al., 2005, J. Med. Chem. 48, 5705-5720). 10US 2008/0280948 Al relates
to aminopheny! derivativiés RcheSr@ e dbsr< e raseyirichattyity cwmnbo9MREEFErelates to
heterocyclic conlantgamdthéiiutetasgammevsaciatasemodulatidfeent proteins.

20 The gamma (y)-secretase activity resides within a multiprotein complex
containing at least four components: the presenilin (PS) heterodimer, nicastrin, aph-1
and pen-2. The PS heterodimer consists of the amino- and carboxyterminal P§
fragments generated by endoproteolysis of the precursor protemn. The two aspartates of
the catalytic site are at the interface of this heterodimer. It has recently been suggested

25 that nicastrin serves as a gamma-secretase-substrate receptor. The functions of the other
members of gamma-secretase are unknown, but they are all required for activity
(Stemnet, 2004. Curr. Alzheimer Research 1(3): 175-181).

Thus, although the molecular mechanism of the second cleavage-step has
remained elusive until now, the y-secretase-complex has become one of the prime
30 targets in the search for compounds for the treatment of Alzheimer's disease.

Various strategies have been proposed for targeting gamma-secretase in
Alzheimer’s disease, ranging from targeting the catalytic site directly, developing
substrate-specific inhibitors and modulators of gamma-secretase activity (Marjaux et
al., 2004. Drug Discovery Today: Therapeutic Strategies, Volume 1, 1-6). Accordingly,
35 avariety of compounds were described that have secretases as targets (Larner, 2004.



WO-2008/097538 encompasses 2[4-imidazoly1)-phenyl]vinyl-heterocycle 15derivatives which
selectively attenuate production of Abeta(1-42) and are useful in the treatment of Alzheimer's disease.
WO-2004/0%7968! tiseld3es benzirnidazoles as coagulation factor Xa inhSHoRP 1otk #séatment of
thromboembolic illnesses. WO-2005/115990 discl—oa%gés cinnamide compounds that are useful for the
20treatment of neurodegenerative diseases caused by amyloid p proteins such as Alzheimer's
disease, senile dementia, Down's syndrome and amyloidosis. WO-2007/044895 discloses

diaromatic amipes athheir use in lubricating qil compositions and stabilizer-c injng compositions.
WO-2008/1 56550 DL AN TR TR A G eb g ERs S ot R Fepositon of
A3 in the brainOpipaFtieulBetaineiméPs tigdase.  There is a strong need for novel compounds
which modulate y-secretase actiyity.thereby opening new avenues for the treatment of.Alzheimer's
disease. It is an objegné? t ’(eJE%IFe%ne}inuil ‘f/%sn)ﬁ%cr? @yovenr%%rr%g §¥ alr%%q%%ctaé gﬁ%ezgsét]%r‘%lg the
disadvantages?ff‘?ﬁé"ﬁﬁ@ﬁaéﬁtﬁ, 'W A vite s testur attehaRTVEY rERS B St SRl aNeaBfe bl Bf the
present 3Gnveation, td Pravidersiidhl Vel campalih d$.0Svinatdy o, Mdthas beealfoRinglthat the
Compg_undf ?;] ths ERIEREH] .tQ,’S@b?‘@l;"i?m‘ﬁﬁéhnuéiﬁ@'iﬁ%_%ﬁ?@%@&%}iﬁwmﬁ?@bﬂ?&%& Eﬂﬁ&mougds
according to Isclosure an pharmaceuytically acceptable. compositions. ther, ay be
ool in he RS SEeIInon BT B AD A g RS R Sieeo !
2010/094647-PCDEPR0% D106 182 3-ad Phepresist dideIsEurss. inng fifsilalped o iamiitvel
compounds of Aasimtda( k), RG0A, B b, Alerh. 48, 5703-5720).

10 US 200870280948 Al relates to aminophenyl derivatives which are modulators
for amyloid beta.
WO-2009/005729 relates to heterocyclic compounds and their use as gamma
secretase modulators.
WO-2008/097538 encompasses 2-[4-imidazolyl)-phenyljvinyi-heterocycle
15 derivatives which selectively attenuate production of Abeta(1-42) and are useful in the
treatment of Alzheimer’s disease.
WO-2004/017963 discloses benzimidazoles as coagulation factor Xa inhibrtors
for the treatment of thromboembolic illnesses.
WO-2005/115990 discloses cinnamide compounds that are useful for the
20 treatment of neurodegenerative diseases caused by amyloid f proteins such as
Alzheimer’s disease, senile dementia, Down’s syndrome and amyloidosis.
WO-2007/044895 discloses diaromatic amines and their use in lubricating oil
compositions and stabilizer-contaiming composifions.
WO-2008/156580 discloses triazole derivatives for treating diseasss associated
25 with deposition of Af in the brain, in particular Alzheimer’s disease.

There is a strong need for novel compounds which modulate y-secretase activity
thereby opening new avenues for the treatment of Alzheimer's disease. It is an object of
the present invention to overcome or ameliorate at least one of the disadvantages of the
prior art, or to provide a useful alternative. It is accordingly an object of the present

30 invention to provide such novel compounds.
Summary

It has been found that the compounds of the present disclosure are useful as gamma secretase
modulators. The compounds according to the disclosure and the
pharmaceutically acceptable compositions thereof, may be useful in the treatment or
35 prevention of Alzheimer’s disease.



7A4 RINA3 112 and stereoisomeric forms thereof, wherein Rl is hydrogen, cyano, CF3, halo, or
Calicyl optionally substituted with one or more 5substituents each independentl)y selected from the
group consitth#HrHerbxyl and Cl4alkyloxy; R2 is_hydrogen, ClAalkyl SFREB*SEEEHE or N; R5 is
hydrogen or halo; 10 Al is CR6 or N R6 is hydrogen, halo or Chalkyloxy; A2, A3 and A4 each
independently are CH, CF or N; provided that no more than two of Al, A2, A3 and A4 are N; Y1 is CH
or N; 15Y2 is CR4 or N; Y3 is CH or N; provided that only one of Y1, Y2 and Y3 may represent N; R4
s hydrogen, halg. G, ARIYIRNE VARG euelaCAalaloo G2 Akl preGlanlyl optionally
substituted with one or more substituents each independently selected 20from the group consisting of
halo and Callcyloxy; R3 is C2_6alkyl substituted with one or mor “halo substituents; C1.6alkyl
optionally substituted with one or more substituents eacijg ind dently selected from the group
consisting of piperidinyl, morpholinyl, pyrrolidinyl, CinGal tetrahydropyranyl,
cycloCa3rialkyloxy and cycloC3_7alky1; cycloC3; 7alkyl substituted with one or more phenyl
substituents optionally substituted WitFEL! g%?’%w,\mo\f%hé‘io é’&bg’rt\ii’ents; cycloC3_7alicyl; piperidinyl;
morpholinyl; pyrrolidinyl; tetrahydropyrany; 0-Ar, NR7R8; Cl_oalkyloxy; C1_6alkylthio; Ar; CH2-0-Ar;
S-Ar; NCH;-Ar; NH-Ar; or 1,6-dihydro-I-me’ffw’yﬁ(ﬁ(pxo-B-%ﬂdinyl;

and stereoisomeric forms thereof, wherein
R} is hydrogen, cyano, CFs, halo, or Ciualkyl optionally substituted with one or more
5 substituents cach independently selected from the group consisting of hydroxyl
and C,.alkvioxy,
R* is hydrogen, C;.alkyl or halo;
Xis CR’orN;
R’ is hydrogen or halo;
10 A'is CR®orN;
R®is hydrogen, halo or Cisalkyloxy,
A?, A® and A* each independently are CH, CF or N;
provided that no more than two of Al A® A% and A® are N;
Y'is CHor N; '
15 Y’is CRYor N;
Y?is CHor N;
provided that only one of Y!, Y* and YV* may represent N,
RYis hydrogen, halo, Ciaalkyloxy, cyano, cycloCaqalkyl, Coaalkenyl, or CMaﬂ_{yl
optionally substituted with one or more substituents each independently selected
20 _ from the group consisting of hale and C;_salkyloxy;
RYis Cssalkyl substituted with one or more halo substituents;
Cisalicy! optionally substituted with one or more substituents each mdependently
selected from the group consisting of piperidinyl, morpholinyl, pyrrolidinyl, Az,
C,salkyloxy, tetrahydropyranyi, cycioCaqalkyloxy and cycloCs qallcyl;

[
Lh

cveloCsqalkyl substituted with one or more pheny! substituents optionally
substituted with one or more halo substituents;

cycloCs.zalkyl; piperidinyl; morpholinyl; pyrroiidinyl; tetrahydropyranyl; O-Ar;
NR'RY; Cysalkyloxy; Cyealkylthio; Ar; CH,-O-Ar; S-Ar;, NCHs-Ar, NH-Ar;, or
1,6-dihydro-1-methyl-6-oxo-3-pyridinyl;



- 5 - wherein each piperidinyl, morpholinyl and pyrréll‘dinyl may be substituted with one or more
substituents each independently selected from the groyp consisting of C1 -4 alkyl, Cz . oalkenyl,
C1.4alkylcarbonyl, "G HfaE PRERIRGSxRARI ié%ﬁ%?éiﬁ“iﬁ%ﬁﬂ%%%&‘h%&%ﬁ%ﬁz’eny| optionally
substituted with oneseonore: substituertseidhdmdapenitestlyosel deaattitolrritegRe§pbnsisting of
halo, C1_4allcyloxys eyangy,NB7|exemerpholinyidihdalkyha Giateyoxy sylbstiutednyith one or more

halo substituents, and C1.4alk-yl substituted with one or more halo substituents; or a 5- or
6-membered hetervhytisaledtet frslerthecgibup consisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl,
thiophenyl, pyrazolyh-isoxazehiithiazalykdsethteentyd: thindiazahh.exadiaroidempyridatinyl and
pyrazinyl; wherein said,5, or,6-membsred heleroaml is, optionally syhstitiedgwith one or more
substituents each i%%!:eq&édn, S%tl s%%c}éeg #om,t%e group égﬂ%ﬂ%of halo, Cl4alkyloxy, cyano,
CiAalkyl, Ci_lalkyldR§Babaititbe i ohe BEHIBRE RN SIESTHIRARE 4rd EiAaKy! substituted with one
or more halo substitstefitspmacmi?(7-islkelectetittbpehdeatly frons hyldrogertemncidgalicyl; each le is
selected independenilyfromdaysiaden: &dimd Rlkylarfekdalkyean emdisdns &F prNRY;IRI is
hydrogen, or C16alk-y1 optionally substituted wi ot more, su lituents each independently
selected from the d?g%‘%%%lﬁrzisotfr%/zog%?ha 0, Yﬁl%gﬁg%ﬁ%ycﬁ%g% 7alk;}; and C3__I§£ialj yloxy; and the

pharmaceutically abeEHtERIE. dHHGERsE S afierthe- OSSOy 'ewﬁl%ggﬁa <tlosure also
concerns methods $of themprepsiratiers afytorpourndy shiFommatavilhand phantacdstisaiddmpositions
comprising them. ¢, iaisesansaspeck dharsisRrovdedanharmacauioal ompesition comprising a
pharmaceutically acceptable carrier a s active.ingredient, a ther meﬁ!ﬂ gg{ %‘ﬁ'iié’ea ount of a
compound as defin‘éyc?i%?}é“.a q{’%é%%g%éﬁtsggsrﬁp%%nggﬁég%r%ﬁr%%} werge“ oﬁncg1 to rﬁogcgl]ate the
y-secretase activityGraHe BHRFTAG0VENIPARE THRTeRste BESHIERT he treatment or prevention of
Alzheimer's dise traumatic.brain injury, mil ii%e imE)aig nt (MCI), senility, dementia,
dementia with Tg%vsﬁzb%a?ecg?éé?%??% nam%ﬁi%é%é%ﬂga%h%%uft'lé-in arct d%ntiig[l)}g%vr\:n's syndrome,
dementia assGérted With s %AkineaRratfuba gama Ay efbntiaalst Chted Wik yloid, preferably
Alzheimer's diggas&amd@ther disorders with Beta-amyloid pathology (eg glaucoma). In view of the
aforementionegf pharmacglegyRitha.cempednds, oh.Farmmda:in ibiellowsthstsheyang suitable for use

daspuRaund Asdelined.abayeforuse as a

as a medicament. In,g.\id aspec Inge 5 prayids
medicament. In“a’fourth aspect, thereis provided a compound as definéd above for the treatment

or prevention of a divelSe B EOafioN SLRIAEY from Alzheimer's disease, traumatic brain injury, mild
cognitive impadm et phemilitysdieaibriiasdebeatibtitsdlswanb cdies weeserataimyloid angiopathy,
multi-infarct dementia, Down's syndrome, dementia associated with Parkinsorys disease and-dements
associated with betzals:fgl]r(‘)‘n?/]T(e)‘?i%II.11 ﬁ}éCE SHre gg?ecg%tggtl:slafﬁf/%?ﬁe cgmpo%n%% are suitable in the treatment or
prevention of &lZhbimersudiséasmpestebsabaryisiel thiiopathy, multi-infarct dementia, dementia

pugilistica or Down syndrome. The present disclosure alsqg concerns to the use S0mPAd ising 2
according to the gergéra‘? Ffiita i Sie 8?%0?%0%8??6%%%3 %3%3?%%1 ‘the %?é%%maceutica ly

acceptable acitienbassatditiorsalis an¢hersolvates therenfifor.thetrrantirtetire Sl ettt *
for the modulation of ¥-seglglageacvity.

The present compounds surprisingly were found to modulate the y-secretase
activity in vitro and in vivo, and are therefore useful in the treatment or prevention of
Alzheimer's disease, traumatic brain injury, mild cognitive impairment (MCI), senility,
dementia, dementia with Lewy bodies, cerebral amyloid angiopathy, multi-infarct
dementia, Down's syndrome, dementia associated with Parkinson's disease and
dementia associated with beta-amyloid, preferably Alzheimer's disease and other
disorders with Beta-amyloid pathology (eg glaucoma).

In view of the aforementioned pharmacology of the compounds of Formula (I),
it follows that they are suitable for use as a medicament.

In a third aspect, there is provided a compound as defined above for use as a medicament.

In a fourth aspect, there is provided a compound as defined above for the treatment or prevention
of a disease or condition selected from Alzheimer’s disease, traumatic brain injury, mild cognitive
impairment, senility, dementia, dementia with Lewy bodies, cerebral amyloid angiopathy, multi-infarct
dementia, Down’s syndrome, dementiz associated with Parkinson’s disease and dementia associated with

betz-amyloid.



In a fifth aspect, there is provided the use of a compound as defined above for the manufacture of a
medicament for the modulation of gamma-secrefase activity. Use of a compound of Formula (1) for
the modulation of y-se,cretase activity resulting in a decrease in the relative amount of AB42-peptides

produced are preferregbre esp@dﬁﬁ@dﬂ@@%ﬁﬁﬁd@ﬁ@@ﬁ!ﬁ@l@ﬂﬂ$k@rt@zﬁﬁf§r@foﬂ’1ﬁ<~£|i@m9ﬂl’@ﬁs of tge
present inventi ie | ir C - iQq.. . sent disclasure will now be
further describjgg?%?ﬁ t i%é%é\gv%ng&ggg‘%é%qﬁg%ﬁﬁf g{s é%%%l%ﬁhfge{%igé o‘gtlﬁ% %‘r’gﬁg\ﬁﬁed in more
detail. Each aSB&tEE6 R ME B ombined with any other aspect or aspects unless clearly
indicated to the contragpriRpaticidatranyfeatisasndicated as being pefpuadr @dvantageous may
be combined with any other featyre or features indicated as being preferred or agvantageous. Detailed
description g%ﬁgﬁ[ﬂ@gﬁt&ié hE GBS BRR LR ?%%%’ﬁ}é’?éfﬂ?gelﬁ%??%e to be construed
in accordanceagitittehecfesiwirty shefiisiion salinkagsthe cohies dictaresiotirwigallactuig/hémever the
term "substitut@elfiisMsaoidn therpresentinenitenstdds angant, unless otherwise is indicated or is clear
from the context, to indicate that one or more hydrogens, in particular from | to 4 hydrogens, preferably
from | to 3 hydrogen&? miblié pisterabisF 13 ByiFoge Reorianb temproridarcdsiipu cheyg for the mxprisssiono!
using "substituteddicie daptaced mithia:selecioniromthesingigated group, provided that the normal
valency is not exceeded, and that the substitution results in a chemically stable compound, i.e. a
compound that is sutficiaritly cotmpst:ta sdrivenisol&tjoftohe usefuladegret ofpruitydranivayeaction
mixture, and fermalianAie.RherRIRULG RS ount TR AeM,haIR: BohAlgnsn " Rsa-group or part
of a group is genericd% BIH%%,{ chel%rfomte):rg@o 0ior(lj qunless %th?t ise is indicg)ﬁteg.t The term
"Ci_oalkyl" as a group o part 6t group rerars o4 RydroaarBy PAdieaISF ESinuE CRiZ$  wherein n is
a number rangiigHOMTIY B¢ BT/ FEreRI5E EOMPBETHGRTI. to 6 carbon atoms, preferably from 1 to 4
carbon atoms, more 0 203UAIAGAIRATIEPRORNARIRAT i RYaleTObLfi9Mnligc? Garhon algins,

still more preferably | to 2 carbgn atoms. Alkyl [Olf%p;s may be linear or branched and may be

substituted a$ RIS aHE#ih SRR A LIS elsad e raifdistving a carbon atom, the subscript
refers to the ruaYdEr widanednwvitoms ozt avamedgroupniassyctantaind iEkas  ifothexample, C1_6alkyl
includes 5all lipgas-oriaranebedalisy ﬁ&%@%ﬁﬁ'ﬂéﬁt@@%’%@iﬂ%ﬁ@@x@a%ﬁ%ﬁi@%ﬁ%&b&s includes
such as for XamRIE S I MeRIBY.,rpIob! 2amatiyL el Buyland s isomes (e.g. n-buty
isobutyl and ten-butyl), pentyl'and its isomers, hexyl and its isomers; BRTtHeE fike. The term C2,3alkyr
as a group or PR YrdUp refers to a hydrocarbyl radical 100f Formula CH21 wherein n is a number
ranging from 20,8, C7..0alkyl,groups comprise from 2 to 6 carbon atoms, in particular from 2 to 4
carbon atoms, more in particular from 2 to 3 carbon atoms. Alkyl groups may be linear or branched
and may be substitui®Heasimsdidsated ereimolhdisp fahekamplen G- Galtkylincludas all linear, or
branched alkylgronpa with RetweenZ2nd REHEAE MM ANd s ingldes;sughas 15 for example
ethyl, n-propy!jtl{grr‘%)r%gl, 2-methyl-ethyl, butyl and its isomers (e.g. n-butyl, isobuty1 and tert-butyl),
pentyl and its isomers, hexyl and its isomers, and the like. The telt," "CI-10(yr as a group or part of
a group refers to a hydagaryheadieat o Famaute GHEL20m, ‘?’;‘%@5@6 AR dsRNWRbeLEARgING from 1 to
4. Cl -lalkyl orghips BHCOMRIRS. TR 15 & CARNAIM RIS RPN &3 8y ReRatoms, more

hydrogens, in particular from 1 to 4 hydrogens, preferably from I to 3 hydrogens, more

preferably 1 hydrogen, on the atom or radical indicated in the expression using

“substituted” are replaced with a selection from the indicated group, provided that the
normal valency is not exceeded, and that the substitution results in a chemically stable
compound, i.e. a compound that is sufficiently robust to survive isolation to a usefui
degree of purity from a reaction mixture, and formulation into a therapeutic agent.

The term “halo” or “halogen™ as a group or part of a group is generic for fluoro,
chiloro, bromo, iodo unless otherwise is indicated.

The term "Cyalkyl" as a group or part of & group refers to a hydrocarbyl radical
of Formula CpHaae wherein n is 2 number ranging from 1 to 6. C;salkyl groups
comprise from 1 to 6 carbon atoms, preferably from 1 to 4 carbon atorns, more



preferably 1 to 2 carbon atoms. The term "Cl_3alkyl" as a group or part of a group refers to a
hydrocarbyl radical of Foimula CH1-12",1 wherein n is a number ranging from | to 3. Alkyl groups may
be linear or BraRéHEW4#AY may be substituted as ingicated herein. Thus, ferres@anplesi@izialkyl includes
all linear, or branched alkyl groups with between 251 and 4 carbon atoms, and thus includes such as
for example methyl, ethyl, n-propyl, propyl, 2-methyl-ethyl, butyl and its isomers (e.g. n-butyl, isobutyl
and tert-butyl), and the like. The Mina "Cislkyloxy" as a group or part of a group refers to a radical
having _ the Gt QR wheseln B 5.4 ek, Nenimiing examples, of sutable glkyioxy
30include metllijyloxy, thyloxy, propyloxy, isopropyloXy,-bu yox?//, |spbu<fy10x , Sec-"bu )Xoxy,
tert-butyloxy, perRoxa %ﬁﬂbﬁrﬁnﬁ?@ AR b Shide s dndieties Bepsat BfhsTytoup refers to
a radical havingitseriporsmsial Toainvitkrein Recis t©uNEtkyl. tiosubsnitingetcampltesiafiduitable alkyloxy
include methyloualse a0 eI QR felse IR PRODYIISPRIQBYIDIN ARRIANOXY
sobutylony, seq DY SRR N, W RIO0SMORCIEISHIO0RBIS 8 | In he

[ ication, C2 is a straight or branchie rocarbon radical having from

framework of this app . _
2 to 6 carbon d%ﬂﬂ'&é&ﬁf g SR BoR: SUBH- dsranmehyit Pt efyncstiteiiy lpadny 1,

1-propen-2-yl, #ekiéhigoasestreclikdnTHeitebtityicloCa7alkyll, almng ardrtcombinatienyrefers to a cyclic
saturated 5hydtogaraen, radigal hiaying from 3 to 7 carbon atoms. Non-limiting examples of suitable
cycloC3nalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The teiln
"cycloC3_7alkyloxy" disneBt ik esibinatioarretarsnetpfadicalhaingteehBdmartey ORuawherein Rd
is cycloC3aalkyF. Memdienitifg, exaheplesnaf 1Gsuitablesyale Gadalkylexyinaludeeyslopropyloxy,

cyclobutyloxy, eysianentylas v elehsxuiony and.cucleheptvloxy, The (s lhlophenyl” is equivalent

to "thienyl". ;I’rggu Q‘eﬂnlcaﬂ pagnesbof trge co %gémds of the ereser)t invention were generated
according to the nomenciature rales £§r%§8“hg% ﬁﬂ@tﬁl@hgé}%&?@&?%m@é‘@@fn case of
tautomeric folué SHsHBlRY Briedauanh AeTeia dthier Roredeamdtet:salkyl includes all linear, or

branched alkyl groups with between 2 and 6 carbon atoms, and thus includes such as
15 for example ethyl, #n-propyl, i-propyl, 2-methyl-ethyl, buty! and its isomers (¢.g. »-
butyl, isobutyl and terf-butyl), pentyl and its isomers, hexyl and its isomers, and the

like.

The term "Cjsalkyl" as a group or part of a group refers to a hydrocarbyl radical

of Formula CyHoy.; wherein n is a number tanging from 1 to 4. Cyalkyl groups

20 comprise from ! to 4 carbon atoms, preferably from 1 to 3 carbon atoms, more
preferably 1 to 2 carbon atoms. The term "C,alkyl" as a group or part of a group refers
to a hydrocarbyl radical of Formula CoHay,: wherein n is a number ranging from 1 to 3.
Alkyl groups may be linear or branched and may be substituted as indicated herein.
Thus, for example, C;.aalkyl includes all linear, or branched alkyl groups with between

25 I and 4 carbon atoms, and thus includes such as for example methyl, ethyl, n-propyl, i-
propyl, 2-methyl-ethyl, butyl and its isomers (e.g. n-butyl, isobutyl and tert-butyl), and
the like.

The term “Cy salkyloxy™ as a group or part of a group refers to a radical having
the Formuta -OR” wherein R® is Cygalkyl. Non-limiting examples of suitable alkyloxy
30 include methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy, isobutvloxy, sec-
butyloxy, tert-butyloxy, pentyloxy, and hexyloxy.

The term “C; qalkyloxy™ as a group or part of a group refers to a radical having
the Formula ~OR® wherein R® is C; salkyl. Non-limiting examples of suitable alkyloxy
include methyloxy (also methoxy), ethyloxy (also ethoxy), propyloxy, isopropyloxy,

35  butyloxy, isobutyloxy, sec-butyloxy and feri-butyloxy.



tautomeric form is also included within the scope of the present invention. When any variable
occurs more than one time in any constituent, each definition is independent. It will be appreciated that
some of the®t@Htli#d¢ of Formula (1) and their 2, pharmaceutically ac&gidrddditéh salts and
stereoisomeric forms may contain one or more centers of chirality and exist as stereoisomeric forms.
The term "stereoisomeric foims" as used hereinbefore defines all the possible isomeric foims that the
compounds of Formula 0) may possess. Unless otherwise mentioned or indicated, the chemical

designation of compgypdssdenates. the mix gcgg&é@!}%éﬁg\qﬁ%@ﬂgmwgh@pmeric foims. More

in particular, stereogenic centers may have the R- or S-configuration; sulystituents pn bivalent cyclic
(el aato SRR RO P 9 IO HARE O G b SR CE AR T
encompassingcisablerbotas] chir draie e Eydr Zrsteracchibiisayyatedidicddithle bond. Stereoisomeric
forms of the compounds of Farmula.(l) are.embraced within the scope of this invention. 30When a
specific stereoisome:lfg %?rr%nis%#@ﬁté(?f ﬁwig Mmeans tha hggf"aq%%ﬁﬁ%?ssu &3%%%1@/#%%??& associated

with less than Berogcphererabifg | 6eeinadiPo0390, MaFRoBrafsPanloRASWHAR THUR &I more preferably
less than 5 %, duirthér predé€rabintess inknc2cipand moystqingferabhjoless thapc b Béxgf thd other
isomer(s). WQRQHyAP4647-PCT/E1'2010/0518433 9 -  When a specific regioisomeric form is
indicated, this means that said form is substantially free, i.e. associated with less than 50 %, preferably
less than 20 %, morefpecharabiy dess taliy0@yozlevearmiorenpretdrablyelessittrard o, further preferably
less than 2 % anddness preirlabiyHéssiham R Yol i othrrisomenslitkbihexihgnapentic use, salts of
the compgund r (1 X ere terion; i ceptable.
However,fgjalts:é%%gl%?d? glr%jﬁgls sog}ﬁ%%ﬁﬁagr%eJfé%%ﬁ%?%%%ggg@aﬁ%@a{%’:%%g%@ﬁg}% fl’csio find use, for
example, in th@yr?@b%%{ﬂ%aﬁfl&fﬁ]ﬁ@ﬁ%ﬂoéya pharmaceutically acceptable compound. All salts,

whether pharmaceutigglly.aceenighle, oF RO Ars dncluded,ythin the ambit of the present 10invention.
The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove or

hereinafter are meant'te compridediresthérapeutipaliydactiveenuestokicacisbandbasaaddition salt

forms which thg.campoungs abhoiinuia dhuare-aRisdtatarm, e Rhatmasgulisaly aceaptable acid
addition salts can conveniently be obtained by 15treating the base form with such appropriate acid.

Appropridfe acids comyises forusxemisi oimer dairiids Bae Haisthyorshake-deiistcd.g. hydrochloric or
hydrobromic aeigiosafitierniitalsphiasiphedic and thedikecasids; preesgainieagigs such as, for example,
acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e.
butanedioic acid), malehen fIm e bifafec e aere, tBrienometAanE SamsiEcTétsafe sulfonic,
benzenesulfoniefipstoluanededtoretcyclamic, : :

It will be appreciated that some of the compounds of Formula (I) and their
20 pharmaceutically acceptable addition salts and stereoisomeric forms may contain one

or more centers of chirality and exist as stercoisomeric forms.

The term “stereoisomeric forms™ as used hereinbefore defines all the pogsible
isomeric forms that the compounds of Formula (1) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of

25 all possible stereochemically isomeric forms. More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated
radicals may have either the cis- or trans-configuration. Compounds encompassing
double bonds can have an E or Z-stereochemistry at said double bond. Stereoisomeric
forms of the compounds of Formula (T) are embraced within the scope of this invention.

30 When a specific stereoisomeric form is indicated, this means that said form 18
substantially free, 7.e. associated with less than 50 %, preferably less than 20 %, more
preferably less than 10 %, even more preferably less than 5 %, further preferably less
than 2 % and most preferably less than I % of the other isomer(s).



salicylic, p-aminosalicylic, pamoic and the like acids. Conversely said salt forms can be converted by
treatment with an appropriate base into the free base foim. The compounds of Formula (1)
containing ¥PAEWEMFéton may also be convertegyinto their non-toxic metaddr&iRE®atidition salt
forms by treatment with 25appropriate organic and inorganic bases. Appropriate base salt forms
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. primary,

secondary and tertigry.glinhalic: and aromatic amines, sHchasmethylaming sethyamive, propylamine,
isopropylamine, the f?ﬂgr&%t%lamme |s,9r%frs., 30di eth%é?agmne, Q|e$|{|g/lam|t e ;hargglgmlne,
dipropylamine EBHR By Efing 2RGPat Ry YA ﬁ%{%i‘/‘?r idih@ BIbErdine® Matsholthe SHimethylamine,
triethylamine, HipfopyialeintiagUih lolitpr meyridiptradlinein®ahe YsodtiInermbih&isathine,
Nmethyl-D -glueamincnydishamine:saltesandsals sitheamiasaeids such as, for example, arginine,
lysine and the like. Conversely the salt form can be converted by 35treatment with acid into the free

acid formS WO 2010790tsmpPeie/Epopie A5 182 Poutofdin st EsHiie st idrates and

solvent additionvthiat®whighathe conipdyrdsepffdemitite (i pare ablé todorm] besevellhashthre salts
thereof. Examples,@f shchJQums akecgiabByaiRias alcrhelatasrnd Reilite. fhesemaynds of
Foiniula (1) as Bﬁpa{ed i%th% processes, ea%cribt% kpgégﬂw éumgyA?F g%qnt@v%giﬁ rd in the form of racemic
mixtures of enan io?%é?%? Stcanbe é‘epargteécf?om one gnq?hé‘r oﬁonn art-known resolution
procedures. AH%HH@?%F%%&?&%R?@WF%@%ﬁﬁ%mﬁ%@fjo}‘fﬁ%ﬁﬁé%mb%ﬁ(H%eé?q{—'ormuIa (1) involves

liquid chridmatagtajphy. using a chiral stationary phase. Said pure stereochemically isomeric forms may
also be derived from the corresponding pure Es?i)ereochemically ispmeric 10forms of th(f appropriate

starting materials, proVfRUTHAT SHECREX HERPHDM AS G ek Bapet gécl’lﬂ’/.sﬁﬁa?éﬁgﬁﬁll?fng specific
stereoisomer ibetigsitEds saibconouss wouttibecsypiine Sizdbep sieirabspetifichRietAtds of
preparation. Thggemethedsaviladhieniagesusly ©oyayanakibamerealy pure siarting materials. In
the framework of (s ARIGALAN Acamepundaeaiinalo dedrentianistynasiend intended to

comprise all isotopic combinations of its chemlcal_elem,(?gt . In the framework of thi§ application, a

chemical'@lemBFRg Prbs P ekt SREP AR st ERO B BEESHfiNG to formula (1),
comprises all isotopss aockisttepidsmiztuzes st ehidiekert.o-byErehipie oWRAEHHYERIgen is
mentioned, it isdiderstaadieicepan iphbticd 3t ard sriduses theteati®@Adamornd according to
the invention t@%&&ﬁ@&@é&!@g}% LSOMIRIIRES: 3 LOMPALRY Wite0e, NNArE iSQiaRgsief,one or more

element, and mixtures therédf, including a radioactive compound, also called radiolabelled compound,
wherein one OFW‘}B?éCﬂ%’ﬁQ?fé’&iQéi:tWéaﬁ%?_ﬂg fa S@ﬁellce_ E %récbfy?%lhce Bt Tadiosctive isotopes. By
the term 2fhdioktesiedudonmpotihritcis Haainbarsr et Foin d A0 C6PEMY 6 foliHilianie), or a
25pharmaceutigallylrceepialiasallihemsadiovaicthedhtaicidalleasiresrie sadiedctienatambe

converted by treatment with an appropriate base into the free base form.

The compounds of Formuta () containing an acidic proton may also be
converted inte their non-toxic metal or amine addition sait forms by treatment with

25  appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnesium, calcium salts and the like, salts with organic bases, e.g.
primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,
ethylamine, propylamine, isopropylamine, the four butylamine isomers,

30  dimethylamine, diethylamine, diethanolamine, dipropyiamine, diisopropylamine, di-n-
butylamine, pyrrolidine, piperidine, morpholine, trimethyiamine, triethylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine, N-
methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for
example, arginine, lysine and the like. Conversely the salt form can be converted by

35 treatment with acid into the fres acid form.



For example, a compound can be labelled with positron or with gamma emitting radioactive isotopes.
For radioligand-binding techniques, the 3H-atom or the '251-atom is the atom of choice to be replaced.
For imaging th&#WE4Ebmmonly used positron emitting (PET) radioactive I<EISPEERE >, '8F, 50
and N. all of which are 30accelerator produced and have half-lives of 20, 100, 2 and 10 minutes
respectively. Since the half-lives of these radioactive isotopes are so short, it is only feasible to use
them at institutions which have an accelerator on site for their production, thus limiting their use. The

most widely used of #1366 §he FIHTiGs 2 Ol Aritb 23k sbhehardiing e e senladipactive
Isotopes, the'rcp%’do‘{?%‘s)”f'fso'a&ﬁgfﬂé?gﬁ 'é%‘i@ﬁ%frﬁr'gQs'%‘v&ﬂ&p!ﬁghk‘égs%ﬁaf&k D40 ihe skilled person.

In particular, tie radioactve atom Is selecte he group o rogen, carbon, nitrogen, sulfur,
oxygen and haigeRms Hartigularraiks ralrdalise 188i5p s selected from the group of 3H, 11C, ISF,

122j, 123/, 125.5 1413, 7885 0B FERLANM 82RI,AsHREA Indhe,shecification.andithe appended

claims, the singular forms "a", 5" %@nd "the" also include plural referent unlesré the context clearly

"an
dictates otherd1& PRSI A B &AM Lol SRABTMEF LY SHLEMBoHRE P Mbre than one
compound.  scPratedriimsndescitssbbn fdipeviricrtiiarsyn sew i RTerspresiiestiOriaE{elf understood to
those in the ariciRRnefereshiattuesobihe eompaomgdswekitnis favention)areoiow Ketidrth. The present

invention conceiaaRyekFeMARUILR AL FRIBHIR (RS and siprepiRameticdarmadhgirol, wherein

12.1ish Ch. [ [ i [
cach ndependEH EEIMB AU B B SRS BERTOg AT CASITRG R2 t hycrogen
Cj4allcyl Bt haformisTGRa:prNeTRE idhjdEohens ilh aley 2o bl DRESING REYSShydrogen, halo or
C,4alkyloxy; Adedspnifibdieaeh tndepandepityfaretEtdimarNesired, said compound
would be synthesized by stereospecific methods of preparation. These methods will
advantageously employ enantiomerically pure starting materials.

In the framework of this application, a compound according to the invention is
[5  inherently intended to comprise all isotopic combinations of its chemical elements. In
the framework of this application, a chemical element, in particular when mentioned in
relation to a compound according to formula (1), comprises ali isotopes and isotopic
mixtures of this element. For example, when hydrogen is mentioned, it is understood to

refer to 'H, “H, *H and mixtures thereof.

20 A compound according to the invention therefore inherently comprises a
compound with one or more isotopes of one or more element, and mixtures thereof,
including a radicactive compound, alse called radiolabelled compound, wherein one or
more non-radioactive atoms has been replaced by one of its radioactive isotopes, By the
term "radiolabelled compound” is meant any compound according to formula (I), or a

25 pharmaceutically acceptable salt thereof, which contains at least one radioactive atom.
For example, a compound can be labelled with positron or with gamma emitting

1251 atom

radioactive isotopes. For radioligand-binding techniques, the *H-atom or the
is the atom of choice to be replaced. For imaging, the most commonly used positron
emitting (PET) radioactive isotopes are ''C, '*F, 10 and "*N, all of which are

30  aceelerator produced and have half-lives of 20, 100, 2 and 10 minutes respectively.
Since the half-lives of these radioactive isotopes are so short, it is only feasibie to use
them at institutions which have an accelerator on site for their production, thus Imiting
their use. The most widely used of these are '*F, *"Te, *" Tt and '*’I. The handling of -
these radioactive isotopes, their production, isolation and incorporation in a molecule

35  are known to the skilled person.



provided that no more than two of A', A2, A3 and A4 are N; Y1LisCHor N; 25 Y2is CR4 or N; Y3 is
CH or N; provided that only one of Y1, Y2 and Y2 may represent N; R4 is hydrogen, halo, Cid4alkyloxy,
cyano, cyclodB2valkydsaZ24alkenyl, or Cidalkyt optionally substituted witlr@neren mosessubstituents
each independently selected 30from the group cf)r]léiéting of halo and CI 4alkyloxy; WO
2010/094647PCT/EP2010/051843 - 12 - R1 is C2_6allcyl substituted with one or more halo
substiments; Ci4allcyl optionally substituted with one or more substituents each independently

selected from the group consisting of piperidinyl, morpholinyl, pyrrolidinyl, Ar, C1.6alkyloxy,
tetrahydropyranyl, c%ﬁfﬂ%ﬁ{ﬁgﬁ%ﬁﬁ%‘ﬁ %fgﬁgﬁﬂ%ﬁg%&%@%@l@%%@ﬁ&ed with one or
more pheny! sGHSREHHES S5t Sy sxtssttatddaiteons ormiprer hiforsdibstitiverisotayelnC3_2alkyl;
piperidinyl; mosgihatkidyfopyrheligiuy otewahydropyramyt’0-A, NR 7R8:; Crbalkylexy i *Gi_oalkylthio, Ar;
CH2-0-Ar; S-Ar; NCH3-Ar; NH-Ar; or | ,6-dihydro- | -methyt-6-oxo-3-pyridinyl; 10wherein each
piperidinyl, morpholinyf &5 B/ HRSIRSREY RS s tibnesd sdith e ¢ rrFalsuibsmuehis each
independently ‘selé et "freim ireigriodp dondistig ot Ghldalkyd, G2 GalkeriytdiClaaalkylearbonyl, halo
and CiAalkyloxyrarpaByliwhersin-easié rindeRrnsianticinphenyd.aptiatedysukstitiedawith one or

more substituecrg} ea independently 15selected from the group consisting of halo, ClI Aalkyloxy,
cyano, NR7R8, mgrp olinyt, Cidalkyl, C,alkyloxy substituted with one or more halo substituents, and
Callcyl substituted witthenreney doRibRaloSHbstHWERIS Qkd B §xuenbriedhetgroaryl selected from
the group conﬂgg&gtgggmmlﬁp%g@ginyt, oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazotyl,
thiazolyt, 20isothiazolyl, thiadiazolyl, oxadiazolyt, pyridazinyl and pyrazinyl; wherein said 5- or
6-membefed heteroaPytiseptionathy stibstitotesbwitls onehRrimorgsubstiients fagh independently
selected from the group consisting of halo, CiAallcyloxy, cyano, C3alkyl1, CiAalkyloxy substituted with
one or more halo subEHFEHRE ARFRINLIRYF ST SRREEP MRABAE BFRIEFEMEIL substituents; 25each R7
is selected independently from hydrogen or Chaalkyl; each R8 is 8&lected independently from
hydrogen, Ci_alkyl or CjAalkylcarbonyl; Z is 0 or NR9; R9is hydrggen, or Cl_oalkyl optionally
substituted with one or more substituents a2 H 7
AﬂVY =

X S /IA'”‘ Yid. /lys
Rl—g/ N a3 Y?

-

Re )

and stereoisomeric forms thereof, wherein
R'is hydrogen, cyano, CFs, halo, or Ci4alkyl optionally substituted with one or more
15 substituents each independently selected from the group consisting of hydroxyl
and C; .salkyloxy;
R? is hydrogen, C).qalicy! or halo;
Xis CR’orN;
R’ is hydrogen or halo;
20 A'is CR®or N;
R®is hydrogen, halo or Ciaalkyvloxy;
A%, A’ and A* each independently are CH, CF or N;
provided that no more than two of A', A?, A’ and A* are N;
Yiis CHor N;
25 Y'is CRYor N;
Y*is CHorN;
provided that only one of Y', Y and Y° may represent N;
R* is hydrogen, halo, C 1salkyloxy, cyano, cycloCaqalkyl, Coaalkenyl, or Cyqalkyt
optionally substituted with one or more substituents each independently selected
30 from the group consisting of halo and C; salkyloxy;



each independently selected from the group consisting of halo, cyano, phenyl, 30cycloC3_2alkyl and
Cidalkyloxy; and the pharmaceutically acceptable addition salts, and the solvates thereof In an
embodiment®MAedm/éaeh relates to compounds (Zi[;ormula () and sterepigonresin/feims thereof,
wherein 12.1 is hydrogen, cyario, CF3, halo, or Cl44Licyl optionally substituted with one or more WO
2010/094647PCT/EP2010/051843 substituents each independently selected from the group consisting
of hydroxyl and ClAalkyloxy; R2 is hydrogen, Ci_aalkyl or halo; Xis Cle ?]r_ N& 5R5 (ijs hﬁdrogegl?'r ?;?:IO;
Al is CR6 or N;;R6 is-hydrogen, halo or Cidalkyloxy; A2, A3 and A4 each independently are CH, CF or
N; provided thaltﬁh(?oS %%gr/ég%%dq# \7\?0% (t)?,%fi _ﬁ?%é%%@%‘&%“ﬁhﬁf&% is CH or N; Y2 is CR4 or N; Y3 is
CH or N: provided tHat @iy GREGEN supstisFecved thesereprase substiRans brpirogensiieid]y
C1_4alkyloxy, cyancs,etgmd(ﬁ@gﬁ&ﬂ(gfpﬁﬁc_oﬁﬂih@g/bfqﬁlﬁﬁaﬁkylm@pﬁmLI¥Mﬂw¢wlth one or
more substituents egghdndenpendentyseisaies fromOe gRaHR: S glgyag@mﬂgﬁ;and Cidalkyloxy; R3
IS C24a|kylssubStItutg}qC}/é/E};J%H\%%%gg{&e vlv(%tﬁ %?lsctgru r%g%%’phenyl substituents optionally

substituted with one or more halo substituents;

cycloCs palkyl; piperidinyl; morpholinyl; pyrrolidinyl; tetrahydropyranyl; O-Ar;
NR'R®; C;salkyloxy; Cr.salkylthio; Ar; CHo-O-Ar; S-Ar; NCH3-Ar; NH-AT; or
1,6-dibydro-i-methyl-6-ox0-3-pyridinyl;

10 wherein each piperidinyl, morpholinyl and pyrrolidiny] may be substituted with
one or more substituents each independently selected from the group consisting
of Cyaalkyl, Cyealkenyl, C,qalkylcarbonyl, halo and Cialkyloxycarbonyl,

wherein each Ar independently is
phenyl optionally substituted with one or more substituents each independently

15 selected from the group consisting of halo, C; 4alkyloxy, cyano, NR'R?,
morpholinyl, Ci.4alkyl, Ci4alkyloxy substituted with one or more halo
substituents, and C;4alkyl substituted with one or more halo substituents; or
a 3- or 6-membered heteroaryl selected from the group consisting of pyridinyl,
pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazolyl, thiazolyl,

20 isothiazolyl, thiadiazolyl, oxadiazolyl, pyridaziny! and pyrazinyl; wherein said 5-
or 6-membered heteroaryl is optionally substituted with one or more substituents
each independently selected from the group consisting of halo, Ciaalkyloxy,
cyano, Cyqalkyl, Ciualkyloxy substituted with one or more halo substituents, and
C;.sallkcyl substituted with one or more halo substituents;

25 each R is selected mdependently from hydrogen or Cyalkyl;
each R® is selected independently from hydrogen, C;4alky! or Cyalkylcarbonyl;
Zis O or NR’;
R s hydrogen, or Ci.salkyl optionally substituted with one or more substituents
each independently selected from the group consisting of halo, cyano, phenyl,
30 cycloCs qalky! and C;qalkyloxy,
and the pharmaceutically acceptabie addition salts, and the solvates thereof,

In an embodiment, the invention relates to compounds of Formula (I) and
stereoisomeric forms thereof, wherein

R'is hydrogen, cyano, CFs, halo, or C;.4alkyl optionally substituted with one or more



ClI _6alkyl optionally substituted with one or more substituents each independently selected from the
group consisting of piperidinyt, morpholinyl, pyrrolidinyl, Ar, 20CI_Oalkyloxy, tetrahydropyranyl,
cycloC3_7alkyIg4)/&ti*eycloC3_7alkyl; cycloC3_7allcyl substituted with SretaPHBbe! pHeny |
substituents optionally substituted with one or more halo substituents;  cycloC3,7allcyl; piperidinyl;
morpholiny1; pyrrolidinyl; tetrahydropyranyl; 0-Ar; NR7Rs; Ci_6allcylexy; Ci_oallcylthio; Ar; CH2-0-Ar; ...
S-Ar; NCH3-Ar; NH-Ar; or 251,6-dihydro-1-methyl-6-oxo-3-pyridinyt; wherein each piperidinyl, .

morpholinyl and pyrralidi J ith, ¢ ' r tuen ' endently
selected from the gfr’rc%%@(})éhg %ﬁ%@%@%ﬁ %%/l_égtasl)feﬁ rclg)}/% q%? ?H@)%%r%%%ﬁ ﬁaﬁﬁaﬁé{ﬁg P

ClAalkyloxycarhonyt? H 84¢h Ar independently is 30phenyl optionally substituted with one or
more substitudhts dashicigrde pentdERtgt dalected from the group consisting of halo, Cidalkyloxy, cyano,
NR4/e, morphlikyl(&;atky1, CiAalkyloxy substituted with one or more halo substituents, and C,Aalkyl
substituteq .Wi.tﬁsqg%%rmgﬁeopﬂjd@oas_ups’gituents; orab5-or 6-membered heteroaryl sglected from t.he
group con&stn@g ofé%sdi [, 35pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazolyl, thiazolyl,
isothiazolyl, th (dﬁ%\ %o adiazolyl, pyridazinyl and pyrazinyl; wherein said 5- or 6-membered
heteroaryl is optiéhaigreapstheieanithadigosymore substituents each independently selected from the
group consisting, of hald AC KA akvidepenayainea€ CARICYbanyg ClAalkyl substituted with one or more halo

substituents; eaghiRA ISSIEHER nderReHdenty fromr hydreagn qr Cgalkyl; Seach R8 is selected
independ%ntlyé;%rﬁ} dro{g‘in, C,Aalkyl or ClAalkylcarbonyl; Z is O or NR9; R9is hydrogen, or
n

Cl..6allcyt opti )8 4BTS ituted with one or more substrtuents each independently selected from the
group consistifig Bf GBI@Elenyl and Cl 4a Licylo x y; 10and the pharmaceutically acceptable addition
salts, and the 30lvates theteof.  In an embodiment, the invention relates to compounds of Formula

(1) and stereoiSQmELIC AT SREIEG x0T @NYSUPORHNIRRIeQ & mentioned in any of the other
embodlments,KvQ}e?gronee %a OE’ %Lrl?%ff-:-rablg aljll, %f trfe ollﬁﬁwp res r'ecryinsr?ﬁsp%(k 1(a) Rlis
hydrogen, cyano, halo. of-Ci alifI}{y bistionay SABEHES with ohe or fore 1sEunstittiénts each
independehtly selectaidPnehi tHesGreap CBhstingRImydRskratacatp IRgRsRgently selected
from the group consisting of halo and C,4alkyloxy;
R’ is Cyealkyl substituted with one or more halo substituents;
Cisalkyl optionally substituted with one or more substituents cach independently
selected from the group consisting of piperidinyl, morpholinyl, pyrrolidinyl, Ar,
20 Cisalkyloxy, tetrahydropyranyl, cycloCssalkyloxy and eycloCssalkyl; '
cycloCs.salkyt substituted with one or more phenyl substituents optionally
substituted with one or more halo substituents;
cycloCs qalkyl, piperidinyl; morpholinyl; pyrrolidinyl; tetrahydropyranyl. O-Ar,
NR'RY Cy.aikyloxy; Crealkylthio; Ar; CH,-0-Ar; S-Ar; NCHs-Ar; NH-AT; or
25 1,6-dihydro-1-methyl-6-oxo-3-pyridinyl;

wherein cach piperidinyl, morpholinyt and pyrrolidiny! may be substituted with
one or more substifuents each independently selected from the group consisting
of Cy4alkyl, Ca salkenyl, Cisalkylearbonyl, halo and C; salkyloxycarbonyl;

wherein each Ar independently is
30 phenyl optionally substituted with one or more substituents each independently
selected from the group consisting of kalo, C;4alkyloxy, cyano, NR'RY,
morpholinyl, Cyalkyl, C,salkyloxy substituted with one or more halo
substituents, and C;salkyl substituted with one or more halo substituents; or
a 5- or 6-membered heteroaryl selected from the group consisting of pyridinyi,
35 pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazolyi, thiazolyl,
isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl; wherein said 5-



(b) le is hydrogen; (c)is CH or N; Y2 is CR4 or N; Y3 is CH provided that only one of Y1 and Y2 may -
represent N; 20(d) R4 is hydrogen, halo, Challcyloxy, cycloC3ralkyl, C24alkenyl, or C14alkyl optionally
substituted WRAMSHE ¥ More substituents each inggpendently selected ForH e YibtifConsisting of
halo and CI Aalkyloxy; (e) R3 is C2.45alkyl substituted with one or more halo substituents; Ci_oalkyl
optionally substituted with one or more substituents each independently selected from the group
25consisting of piperidinyl, Ar, CLoalkyloxy, tetrahydropyranyt and cycloC3ralkyl; cycloC3_7ancyl

YR i it o o Vs
substituents; cyclo alkyl: idinyl; morphalinyl: tetmhydropyranyl. O-Ar; alkyloxy;
Ci_oalkylthio; Ar; Cf:‘ii“l'%5 é%élﬁgfﬁiwgpréit% d%]n é‘r%%t?ﬁlgtﬂ?/%s-l 8(%%{6)- -pl,il)ﬁg?r"fz alﬁé%b

XY, .
\A}/’hereln each

piperidinyl and mor‘bﬁ@ﬂn?liﬁ%ﬁ?b’é’%%s‘ﬁ@éé"éﬁﬁ%@ﬁ%?@%Hb’éﬁt’i?é?lf%‘%é@i‘?ﬂﬁﬁependently
selected from the group_consisting of €, Ci rhonyl, halo .CiAalkyloxycarbonyl; wherein each
%% JE SeIECL és mﬂ%ﬁﬁ%ngﬁ%mﬁ%ﬁgm ot}@Ma%Eﬁ

Ar independene%l():/ is phenyl optionally th'one or more substituents each independently
selected ffom $#e §rdpe&s ﬁﬁﬁ@?&?ﬁ%@%&%ﬁiﬂ&%«ﬁtﬂg Nikosd ,}]&F}f\%‘?wn CiAalkyloxy

substituted withioné or ¥ire halo substituents, and CiAalkyl substituted with one or more halo
substituents; g WE RQ14094647 RATHERZRLIQSLB4TaBaiibomembrieditgirtenry| selected from

the group con:sistine(:qadgv;ié‘v %\é%%%leﬁﬁ ‘}g@&%{:ﬁ%{% g@%@%ﬁ%%t&é §fW£6?BEé§ﬂ heteroaryl is

optionally substitute ne or more su Independently selectéd from the group
consisting of halo a@r‘d‘%‘f%‘ﬁfk’yl substituted with one or more halo substituents; 5(f) each R8 is
selected ifdepeddanheafrorme@icily lop@iAaisddimomlts, antmselvibesditent, the invention relates

to compounds of F rmu%#] nd stereaisomeric fowls thereof, or.any.subgroup thereof as mentioned
) s

in any of the other EhiBd R AF T B DI RS O SR RISS AT T owing restrictions

apply. (a)R1 isterraiegaeTicierms, Reresi methyISepEoHAI) SepsttimeBiRit! dh e bR B ubstituents
each independeilyiselasiedhfiem the graupeconrsistivly af hyittexipl andwnethoxyoniypRR:is hydrogen,
methyl or 1; (), 'SM%(% Dy BB 19y dspee ik PE SN ubSEDk LR Qs Mio¥2 is CR4 or N;
Y3is CH;’.Sp rO\Qu %gth%%tsoeg%c{tqgeggrﬁe%ﬁ}q s\e%cqgagyﬁom the group consisting of hydroxyl and

Cyaalkyloxy;

(b} R is hydrogen; |

()Y'isCHor N, Y*is CR* or N; Y’ is CH; provided that only one of Y’ and Y* may

represent N,
20 (d)R'is hydrogen, halo, C;alkyioxy, cycloCsralkyl, Coualkenyl, or

Ci.4alkyl optionally substituted with one or more substituents each independently

selected from the group consisting of halo and C) salkyloxy,

(¢) R® is Cysalky! substituted with one or more halo substituents; C;salkyl optionally

substituted with one or more substituents each independently selected from the group
25 consisting of piperidinyl, Ar, Cy.salkyloxy, tetrahydropyranyl and cycloCs alkyl;

cycloCsqalkyl substituted with one or more phenyl substituents optionally substituted

with one or more halo substifuents, cycloCs.qalkyl; piperidinyl; morpholinyl;

tetrahydropyranyl; O-Ar; Ciealkyloxy; Csalkylthio; Ar; CHy~O-Ar; NH-Ar; or 1,6-

dihydro-1-methyl-6-0x0-3-pyridinyi;
30 wherein each piperidinyl and morpholinyl may be substituted with one or more

substituents each independently selected from the group consisting of C;_alkyt,

Cyqalkylcarbonyl, halo and C,salkyloxycarbonyl;

wherein each Ar independently is phenyl optionally substituted with one or more

substituents each independently selected from the group consisting of halo,
35 Cjaalkyioxy, cyano, NR'R?, C;alkyl, Cyaalkyloxy substituted with one or more halo

substituents, and C;_4alkyl substituted with one or more halo substituents; or



represent N; (e) R4 is hydrogen, F, methoxy, cyclopropyl, 1-propen-2-yl, or Cl4alkyl optionally
substituted with one or more substituents each independently selected from the group consisting of F
and methoxX¥yC2BHYRS4E n-propyl substituted with Qne or more F substitBeRBP@iNERGHDptionally
substituted with one or more substituents each m&ependently selected from the group consisting of
piperidinyl, Ar, methoxy, tetrahydropyranyl and cyclopropyl; cyclopropyl substituted with one or more
phenyl substituents optionally substituted with one or more Cl substituents; cyclopentyl; cyclohexyl,

piperidinyt; marpholiny tetr rop rany r: CijAalLk Ar; CH Ar NH-Ar; or 1,6-
dihydro-l-met gf 6- ogo- -%/I’I ﬁlyéi( ]eFI’EI: %Catg %dﬁé#? EX‘ dg ﬁ”?]osF 3}/ l)e éubstltuted with

one or more sHBSRRGRAISEAEHT ﬁﬂéﬁeﬁaémm%%@@afﬁr@mhé @W&%ﬁ%ﬂﬁge&%@tﬂw
methylcarbonyd;y Banduetitbertid oxyicanbogrpl @Owhereindeiich Acipdependssitiygis idhdmyhdptionally
substituted with, QR AMMeKEEIBSHILGRS Ca6h: img[@@g&@@urg{ysselected from the group consisting of

halo, methoxy ﬁth%)ﬁglggogi Ig‘%(%é)(fl&ﬁ%su Y Fg%RS [ |qu) fzﬁy én%(l)'umiy substituted with one or

more F substituents, an tute Wlt oneo more stltueﬁts or a 5- or 6-membered
heteroaryl selected lfrmmet’ﬁeogt@mmcmmg@fﬂawﬂehmylcaﬁ@caﬁiﬁn@mMBﬁyhlwhea@m said 5- or

6-membered hﬁf‘e@%}ﬁ]ﬂ‘ﬁ ?&H%Qﬁ&é&f’%?%%&% %1‘85@95‘?@3591?&595@%%@%'%@Pe”de”“y
selected from th consisting of F and ?4%1 IEP2010/051843 é CiAalkyl
substituted wit Hﬁ%r‘@ rgi?b%?ﬁlﬁ’éﬁ%gr‘i@r §E Fis Sl P BE EHHE Y 78R  hydrogen or

methyl; (h) eaét) ﬁéfﬁshs’érégf@d%ﬁl@pghdéﬁﬂ?t%ém?ﬁwﬁw stbaiswRdcaBemylor M@RI is hydrogen, or
Cl4alkyl mptionallyisubstiate thudpaohenr wore s ibatithe ptsupeaki inde pé hdemrity selé¢cted from the
group con5|st|%@1[)§ phenyl and methoxy In an embodiment, the invention relates to compounds

of Foiinula (I)rzgdm‘%te@ﬁy somerlc rﬂ rtfejereof or any subgroup thereof as mentioned in any of the
other embodi g%e%ﬁge o preferably all, of the following restrictions apply: (a) Rl is

CiAalkyl.; in pé%éﬁl&ﬁﬁﬁé‘mﬁa 10(b) R2 is hydrogen;
(d) R%is hydrogen, F or methoxy;

15 (@Y'isCHorN; Y*is CR* or N; Y? is CH; provided that only one of Y' and Y? may
represent N
(¢) R' is hydrogen, F, methoxy, cyclopropyl, 1-propen-2-vl, or C;_alkyl optionalty
substituted with one or more substituents cach independently selected from the group
consisting of F and methoxy;

20 (H) R is n-propy! substituted wnh one or more F substituents; C, salkyl optionsily
substituted with one or more substituents cach independently selected from the group
consisting of piperidinyl, Ar, methoxy, tetrahydropyrany! and cyclopropyl; cyclopropyt
substituted with one or more phenyl substituents optionally substituted with one or
more Cl substituents; cyclopentyl; cyclohexyl; piperidinyl; morpholinyl;

25 tetrahydropyranyl; O-Ar; Ciaalkyloxy; Cyaalkyithio; Ar; CHz-O-Ar; NH-Ar; or 1,6-
dihydro-1-methyi-6-ox0-3-pyridinyl;
wherein cach piperidiny!l and morpholiny! may be substituted with one or more
substituents each independently selected from the group consisting of methy,
methylcarbonyl, F and tert-butyloxycarbonyl;

30 wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo, methoxy,
ethoxy, isopropoxy, cyano, NR'R?, methyl, isopropyl, methoxy substituted with one or
more F substituents, and C; 4alkyl substituted with one or more F substituents; or
a 5- or 6-membered heteroaryl selected from the group consisting of pyridinyi and

35  thiophenyl; wherein said 5- or 6-membered heteroaryl is optionally substituted with one
or more substituents each mdependently selected from the group consisting of F and



(c) Xis CH or N; (d) is CR6; (e) R6 is hydrogen, methoxy or halo; in particular hydrogen, methoxy or
F; (0 A2is CH or N; 15(g) A3 and A4 are CH; (h) Y'isCH or N; Y2 is CR4; Y3is CH, (i) R4 is
hydrogen, Medczere@adlkyl; in particular hydrogen, F, methyl or isoprop¥i: {58! pHidry1 optionally
substituted with one or more substituents each independently selected from the group consisting of
halo, C Aalkyloxy, NR7R8 and C1.4alkyl 20substituted with one or more halo substituents; in particular
phenyl substituted with one or more substituents each independently selected from the group

consisting of E, Cl,. metho R7R8 and KR drogen; (1) R8 is CiAlkylcarbonyt; in particular
methylcarbon;ﬁf‘fg{%lmf%%ll\%& n;oﬁ%olgr@ﬁ%gl% ;Sls?ltég%rticulart%i{@alkyl; more in particular methyl or
isopropyl. In d ettt | BT ATR (b BB BbUHBE oY Formula (1) and stereoisomeric

forms thereof (whertiR’RY islbyedoydapeiduiiyfrayanshd P8 Mst e BOR? is hydrogen or C134alkyl;

Xis CR5 or N;(B@‘isshg,dﬁ@g&{} ardalai dpoRBIprsibsRotis hidrogeny hate suiGddatityloxy; 35 A2, A3

and A4 eéih iQd%@'@g%gﬂéﬁreﬁ%ig%g& 'ﬁiepéll%\df?%&Eﬁh@%mﬁﬁléﬁ?‘ﬂaﬁﬂ%%%ﬁz’ A3 and A4 are
PY2 “Y2'is

N; Yiis or r H or N; provided that only one of Y1, Y2 and Y2 may
represent N; In an embodiment, the invention relates to compounds of Formuia (I} and

stereaisomeric forms thereof, or any subgroup thereof as mentioned in any of the other
embodiments, wherein one or more, preferably all, of the following restrictions apply:
{(a) R' is Cpualkyl; in particalar methyl;

10 (b) R?is hydrogen;

(¢)XisCHorN;

(d) A’ is CR";

() R® is hydrogen, methoxy or halo; in particular hydrogen, methoxy or F;
() AisCHor N;

15 (g) A’ and A are CH;
(h) Y'is CHorN; Y?is CRY, Y* is CH;
(i) R* is hydrogen, halo or Cy.qalkyl; in particular hydrogen, F, methyl or isopropyl;
(i) R* is phenyl optionally substituted with one or more substituents cach independently
selected from the group consisting of halo, Cyalkyloxy, NR'R® and C;alkyl

20 substituted with one or more halo substituents; in particular phenyl substituted with one

or more substituents each independentiy selected from the group consisting of F, Cl,
methoxy, NR'R® and CF;
(k) R" is hydrogen;
() R? is C;4alkylcarbonyl; in particuiar methylcarbonyl;

25  (m)Zis NR';
{n) R’ is Cy.salkyl; in particular C;alkyl; more in particular methyi or isopropyl.

In an embodiment, the invention relates to compounds of Formula (1) and
stereoisomeric forms thereof, wherein
R’ is hydrogen, C;aalkyl, cyano, CFs or halo;
30 Ris hydrogen or Cyqalkyl
X is CR® or N;
R’ is hydrogen or halo,
Alis CR® or N;
R® is hydrogen, hale or C; salkyloxy;
35 A% A% and A’ each independently are CH, CF or N;
provided that no more than two of Al A% A and At are N;



5R4 is hydrogen, halo, Ci_alkyloxy, cyano, cycloC3.7alkyl, C2aalkenyl, or ClAalkyl optionally
substituted with one or more substituents each independently selected from the group consisting of
halo and CIVAAR&IBA#6472 .4 is C2_6alkyl substi_ttét?g with one or more WAI&/EEAEGFeME; Cl_6alkyl
optionally substituted with one or more substituents each independently selected from the group
10consisting of piperidinyl, Ar, Ci_oalkytoxy, tetrahydropyranyl, cycloC3_7alkyloxy and cycloC34alkyl;
cycloC34allcyl; piperidinyl; morpholinyl; pyrroliclinyl; tetrahydropyranyl; 0-Ar; NR71e; C1,6alkyloxy;
Ci_oalkylthio; A, 1C&@-O{ r; S-Ar; NCH3-Ar; or NH-Ar; wherein each piperidinyl, morpholinyl and
pyrrolidinyl ma be supstituted with one or 15more substituents each independently selected from the
group consisti &%M’CZﬁalkenyl Calkylcarbonyl, halo and Ci_-ialkyloxycarbonyl; wherein each
Ar independentlyiis(hendd; optionally substituted with one or more substituents each independently

selected from gagvm&y@l@@ﬂgis;mg)pﬁzhaw fall WkylexyperoNNR7R8, morpholinyl, CiAallcyl and Cl
Aalkyl substitujed i o gc% 8 MOIRRG SRR BNl vg@%ﬁgqgcqg%% nejgrpan selected

from the group cans stln yr| azo ny enyl, pyra olyt isoxazolyl,

thiazolyl, isothPEERA HhiEBed “6 %‘i‘ﬁ%ly}"ﬁyﬂ’é’é‘i 1 éﬁaCB f?%ieﬂ%ﬁéiﬁ%%%r?,%r
6-membered Hbterwany bisoptiard kabubstifutedlwichone or more substltuents each independently

selected from Itfegrounisopsistingeatiiaiae b:2adalkyloxyibaymendalkyhangedatikyl substituted
with one or m% Qi’%l{? ‘ﬁ{%%%%%%?&Q&Eﬂ&ﬁ@%&%ﬁ%&‘%%%&ﬂ%‘&b{e@%‘m I%Q?PO%ECI _alkyl; each

le is selectedl epen is O or 9 is hydfogen, or

rom en or
C1_6alkyl opt|8?f&ﬂ§}1§%8§ﬁf8?é‘6“ {? %&ﬁ}hwwﬁgﬁmm%%ﬁ iRtRpEHEdRHPSet8tted from the
group consistingesfhatkyhermbandi@tldalkytalyy hmbtheophakmacebtically acceptable addition salts,

and the solvates:ihgtetyradfla0-ambadintent, MiryiRwentonrelaias; taicaApaundsPhrolinula (1) and
steremsomen%@gps h rrq\(;]lfI Wpereln 35R' is hydrogen, C14alkyl, cyano, CF3, or halo; R2 is hydrogen

or CiAalkyl; WO 2610f094647PCT/EP2010/05184d3
wheremn each piperidinyi, morpholinyl and pyrrolidinyl may be substituted with one or

15 more substituents cach independently selected from the group consisting of C,salkyl,
Cy.salkenyl, C;aalkyicarbonyl, halo and C.salkyloxycarbonyl;
wherein each Ar independently is pheny! optionally substituted with one or more
substituents cach independently selected from the group consisting of halo,
C.salkyloxy, cyano, NR'R®, morpholinyl, C,alkyl and C;.alkyl substituted with one

20 or more halo substituents; or a 5- or 6-membered heteroaryl selected from the group
consisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl;
wherein said 5- or 6-membered heteroaryl is optionally substituted with one or more
substituents each independently selected from the group consisting of halo, C;.

25 salkyloxy, cyano, Ci4alkyl and
Ci4alkyl substituted with one or more halo substituents;
each R is selected independently from hydrogen or C)alkyl;
each R is selected independently from hydrogen or Cyalkyl;
Z1s O or NRQ;

30 R’ is hydrogen, or C;galkyl optionally substituted with one or more substituents cach
independently selected from the group consisting of hale, phenyl and C, salkyloxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (1) and
sterenisomeric forms thereof, wherein
35 R'is hydrogen, Cialkyl, cyano, CFs or halo;
R® is hydrogen or C;.salkyl;



- 18 - Xis CR5 or N; wherein R5 is H or halo; Al is CR6 or N; R6 is hydrogen, halo or Cislkyloxy; A2,
A3 and A4 each independently are CH, CF or N; provided that no more than two of 5Al, A2, A" and A4
are N; Y1 is@{2010M94627is CR4 or N; Y3 is CH or N; provided that only areragfrYiis2sd Y3 may
represent N; 10RII4 is C2_6alkyl substituted with orie or more substituents selected from halo;
Ci_oalkyl optionally substituted with one or more substituents selected from piperidinyl, Ar,
Cl_slkyloxy, tetrahydropyranyl cycIoC34aIkonxy and cycloC3slkyl; cycloC3slkyl; piperidinyl,
morpholinyl; pygrolidj yli‘ qtram/dro QP@P NR7RS8; CI slkylo xy; Cislkytthio; Ar; CH2-0-Ar; S-Ar;
eridi

NCH3-Ar; or N ,& §0Whére|n é:énc 'morpholinyl and pyrrolidinyl may optionally be

substituted Wltﬁoﬁ§8r fiore substltucnts selected from Cislkyl, C2_6alkenyl, Cisllcylcarbonyl, halo
and Cislkyloxy&drbaggtppdnetein each.Aliingependently is phenyl optionally substituted with one or

more substitueRts £aghy iﬂé@mfmg%bﬁé&la £1el EpTchaleCmalene YARg- ARG, gomorpholinyl
Ctslkyl an(% Cl,%aL[gyl iubs‘t#tllz{'r@d one or more substituents selected from halo; or a 5- or

6-membered hctcrodryl ctedfrom pyridinyl, pyrimidinyt, oxazolyl, furanyl, thiophenyi, pyrazolyl,
isoxazolyl, thla¥ol‘§l h]‘ézzolyl thiadiazolyl, oxadiazolyl, pyridazinyl, or pyrazinyl, wherein said 5- or
6-membered h¥ferd@RyldsMptionally substituted with 1 or more substituents each independently
selected from 2BhalepGisikyloxy, cyano, Cislkyl and ClAalkyl substituted with one or more substituents
selected from halo R in each R ecteddnde endentl rom hydrogen or Cislkyl; wherein each
le is selected |deeper$£r?t Tyom%y%ﬁﬁ or(? |sﬁ<1y?PﬁEl ?sﬂ/d bgen, halo, Cislkyloxy, cyano,
cycloC3siiyl, zdikengillst @i@i‘ﬁ%tﬁ%@@‘b |9t SHPFStHSEoRES selecsrdriore Bulbstiehts selected from

halo or Cislkylexyipnaily substituted with one or more substituents selected from piperidinyl, Ar,
Cigalkyloxy, tetrahydropyranyl, cycloCaalkyloxy and cycloCs salkyt; cycloCaqalkyl;
piperidinyl; morpholinyl; pyrrolidinyl; tetrahydropyranyl, O-Ar; NR'RY; Cisalkyloxy,
Cisalkylthio; Ar; CH;-O-Ar; S-Ar; NCH;-Ar; or NH-Ar;

15 wherein each piperidinyl, morpholinyl and pyrrolidinyl may optionally be substituted
with one or more substituents selected from Cy.salkyl, Cysalkenyl, C;_sallkyicarbonyl,
halo and C;alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from halo, C;..alkyloxy, cyano, NR'R?,

20 morpholinyl, Ci4alky! and C;4alkyl substituted with one or more substituents selected
from halo; or a 5- or 6-membered heteroaryl selected from pyridinyl, pyrimidinyl,
oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,

oxadiazolyl, pyridazinyl, or pyrazinyl, wherein said 5- or 6-membered heteroaryl is

optionally substituted with 1 or more substituents each independently selected from
25 halo, Cysalkyloxy, cyano, C;qalkyl and C;aalkyl substituted with one or more

substituents selected from halo;

wherein cach R is selected independently from hydrogen or C,4alkyl;

wherein each R® is selected independently from hydrogen or C;4alkyl,

R* is hydrogen, halo, Ciualkyloxy, cyano, cycloCsqalkyl, Coualkenyl, or Cyaalkyl
30 optionally substituted with one or more substituents selected from halo or C;alkyloxy;

Z is O or NR”; wherein R’ is hydrogen, C, salikyl optionally substituted with one or

more substituents selected from halo, phenyl and C,.alkyloxy;

and the pharmaceutically acceptable addition salts, and the solvates thereof,

In an embodiment, the invention relates to compounds of Formula (I) and
35 stercoisomeric forms thereof, wherein
R’ is hydrogen, Ci=alkyl, cyano, CF;, or halo,



Z is 0 or NR9; wherein R9 is hydrogen, Cislkyl optionally substituted with one or more substituents
selected from halo, phenyl and Cislkyloxy; and the pharmaceutically acceptable addition salts, and the
solvates thefdbtiHdpteinbodiment, the invention r{eéates to compounds BB Eiela/($) &ad
35stereoisomeric forms thereof, wherein Rl is hydrogen, CiAalkyl, cyano, CF3. or halo; R2 is
hydrogen or CiAalkyl; X is CR5 or N; R5 is hydrogen or halo; Al is CR6 or N; 5R6 is hydrogen, halo or
CiAalkyloxy; A2, A3 and A4 each independently are CH, CF or N; provided that no more than two of
A, A2, A3 and Yl |5CCH LN Y2 is CR4; 10Y3 is CH; R4 is hydrogen, halo, CiAalkyloxy,
cyano, or CIAa é ﬂy Substit téd with one or more halo substituents; R3 is C2_6alkyl
substituted witft dre halo substituents; Ci_oalkyl optionally substituted with one or more
substitucnts eé’ch‘irhd’ép@ad@nﬂyiselected from the group 15consisting of piperidinyl, Ar, Ci_balkyloxy,
tetrahydropyranylseyrtafz8;; 7alkyloxy and cycloC3_7allcyl; cycloC37alkyl; piperidinyl; morpholinyl;

pyrrolldlnyg tet}liah‘yg apy, II r C1 6allcyloxy; Ci_balkylthio; Ar; CH2-0-Ar; S-Ar;
NCH3-Ar; or NH-A r}/ ﬁ[%%lﬁ geéé\cr?plﬁg ? |r¥yt mo&?olln | and pyrrolidinyl may be substituted with

one or 20moré£‘suﬁst‘?ﬂije‘ﬁt§%“$‘c’l’i‘ om the group consisting of CiAalkyl,
C2_6alicenyl, mmal@lwbwhmal@mW@GfAéalk&Fo%ycat@MWeh
Y'is CHor N;
Y? is CRY;
10 Y'is CH;

R* is hydrogen, halo, Ciraalkyloxy, cyano, or C4alky! optionally substituted with one
or more halo substituents;
R’ is Casalkyl substituted with one or more halo substituents; Csalkyl optionally
substituted with one or more substituents each independently sclected from the group
15 consisting of piperidinyl, Ar, C;salkyloxy, tetrahydropyranyl, cycloCzalkyloxy and
cycloCasalkyl; cyeloCs.qalkyl; piperidinyl; morpholinyl; pyrrolidinyi;
tetrahydropyranyl; O-Ar; NR'R?; Cyalkyloxy; Cisalkylthio; Ar; CH,-O-Ar; S-Ar;
NCH:-Ar; or NH-Ar;
wherein each piperidinyl, morpholinyl and pyrrolidinyl may be substituted with one or
20 more substituents each independently selected from the group consisting of Cjalkyl,
Casalkenyl, Ciaalkylcarbonyl, halo and C;salkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Cialkyloxy, cyano, NR'R®, morpho linyl, Ciualkyl and C, 4alkyl substituted with one
25 ormore halo substituents; or a 5- or 6-membered heteroaryl selected from the group
consisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl;
wherein said 5- or 6-membered heteroaryl is optionally substituted with one or more
substituents cach independently seiected from the group consisting of halo,
30 Ciaalkyloxy, cyano, Cyaalkyl and C, salkyl substituted with one or more halo
substituents;
each R is selected independently from hydrogen or Cysalkyl;
each R® is selected independently from hydrogen or Cyaalkyl;
Zis O or NR’;
35 Ris hydrogen, or Csalkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyl and C;.alkyloxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.



.

wherein each Ar independently is phenyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, ClAalkyfoxy; cyano, NR7R8, morpholinyt,
ClAalkyl and¥@iXamsadstibstituted with one 250r mgge halo substituents; SECABEIG Biithbered
heteroaryt selected from the group consisting of pyridinyt, pyrimidinyl, oxazolyl, furanyl, thiophenyl,
pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazo Ey', pyridazinyl and pyrazinyl;
wherein said 5- or 6-membered heteroaryl is optionally substituted with one or more substituents each

independently selectqd SRR AR EONeISn alhal%, 30GIARIEYIRbAEREN Glfalkyl and Cikall

substituted with one, or more halo subsfituents; each 122 is se Iy from hydrogen or
ClAalkyl; each*’F?éeﬁsgg}E%?e%rmﬁgﬁé eﬁh‘?‘ﬁlam hydrogen or CiAalkyl; Z is 0 or NR9; 35R9 is
hydrogen, or G i8&lidydsomtionalkys syetiou©t:withaeie or more substituents each independently
selected from theighgth cansistinglrfhalo, phenyl and CI Aallcyloxy; and the pharmaceutically
acceptable adgit] g%ﬁag§]\g%@&§ﬁw§1§q%m’g §of WO 2010/094647PCT/EP2010/051843 In an
embodiment, the in tlon relates to compounds of Formula (1) and stereoisomeric forms thereof,
wherein R.1 |s‘i31 tr rAaIkyI cyano, CF3, or halo; R2 is hydrogen or C14alkyl; 5X is Cle or N;
wherein R." is IR dp ha%om iBalORG OrmikRexig hydrogen, halo or Cl4alkyloxy; A2, A' and A4 each

lndependentlyﬁ?’e@aﬂn&&" Qudy;ipdevdeshialracmare dhan prsiatAthddoAdoanthAvkaseoN; 10Y1 is
CHorN; Y2 |S@F§4z: I8 ERE §§NS C2_6alkyl substituted with one or more substituents selected from
halo; Cioa bkyl ?ﬁo%ally substgtu§ ‘With one or more substituents selected from piperidinyl, Ar,
Clslkyloxy, tetrah 6c3 7‘5I%ﬂoxy and cycloC3_7allcyl; cycloC3_7alkyl; piperidinyl;
morpholinyl; p%r@ﬁh@mﬁlﬂméwawaﬁ@{ﬁymﬁwgqmmmVmﬂ@ﬁﬂéwkiﬁlﬁﬁﬂgi fgnGrlslfyliiayiAr; CH2-0-Ar;
S-Ar; NCH3-AppoiohityAkibstituted with one or more substituents selected from piperidinyl, Ar,

Cisalkyloxy, tetrahydropyranyl, cycloCs.salkyloxy and cycloCsqaikyl; cycloCsqalkyl;
piperidinyl; morpholinyl; pyrrolidinyl; tetrahydropyranyl; O-Ar; NR'RY; Cysalkyloxy;
15 Cisalkylthio; Ar; CH;-0-Ar; S-Ar; NCH;-Ar, or NH-Ar;
wherein each piperidinyl, morpholinyl and pyrrolidinyl may optionally be substituted
with one or more substituents selected from C) qalkyl, Cssalkenyl, Cy4alkylcarbonyl,
halo and C_alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
20  substituents each independently selected from halo, Ciualkyloxy, cyano, NR'R®,
morpholinyl, Cy.4alkyl and Cy4alkyl substituted with one or more substituents selected
from halo; or a 5- or 6-membered heteroaryl selected from pyridinyl, pyrimidinyl,
oxazolyl, furanyl, thiophenyl, pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxadiazolyl, pyridazinyl, or pyrazinyl, wherein said 5- or 6-membered heteroaryl is
25 optionally substituted with 1 or more substituents each independently selected from
halo, C;.salkyloxy, cyano, C; 4alkyl and C;.salkyl substituted with one or more
substituents selected from halo;
wherein R’ is hydrogen or C;4alkyl;
wherein R® is hydrogen or Cyalkyl;
30 R%is hydrogen, halo, Cjaalkyloxy, cyano, or C;alkyl optionally substituted with one
or motre substituents selected from halo;
Z is O or NR®; wherein R? is hydrogen, C)alkyl optionally substituted with one or
mote substituents selected from halo, phenyl and C; 4alkyloxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

35 In an embodiment, the invention relates to compounds of Formula (1) and



wherein each piperidinyl, morpholinyl and pyrrolidinyl may -optionally be substituted with one or more
substituents selected from C1l4alkyl, C245alkenyl, CiAalkylcarbonyl, halo and Ci_eialkyloxycarbonyl,
wherein ea&CRIIMEE9ENdently is phenyl optiona}lg/ls;ubstituted with one @RI 12OSHUHStituents each
independently selected from halo, CiAallcyloxy, cyano, NR7R8, morpholinyl, CiAallcyt and ClAalkyl
substituted with one or more substitucnts selected from halo; or a 5- or 6-membered heteroaryt
selected from pyridinyl, pyrimidinyl, oxazolyl, furanyt, thiophenyl, pyrazolyl, isoxazolyl, thiazolyl,

isothiazolyl, thj diazo%tfroxlgdiaz%ll 'qi';lzé{rlyl, or pyrazinyl, wherein said 5- or 6-membered

( gl ride
heteroaryl is 2 Gg:)]rp jon yI%u%%Ttll‘cfu el(?wit‘ﬁ/ ['GF more substituents each independently selected from

halo, CIAalkyRx, Bian iy aRerRa Aiikld substituted with one or more substituents selected
from halo; wh@eintRristyerégeniioh:ClAalkyl; wherein R8 is hydrogen or CiAalkyl; 30R4 is hydrogen,
halo, CI_Lialkylaxy;eyang, or C1-4alkyl optionally substituted with one or more substituents selected
from halo;.Z isqo or SOJI; herein BY is hydrogen, Ci_olkyl optionally substituted with one or more

substituer?ts se pgte from halo, phenyl and CiAalkyloxy; and the pharmaceutically acceptable addition

salts, and the Bol 4l eAeel o e BHSdiment, the invention relates to compounds of Formula
(1) and WO 26101094647 pET/ERZ010/061 843 $efdoisd¥neric foiHIS thereof, wherein Rl is hydrogen,

Ch4alkyl, cyanpRidial®aRa isddregenos QL 4akyl 48 £Henl; SA'is CR6 or N; R6 is hydrogen,
halo or Ci_alkxlogcﬁ%r%g and A4 each independently are CH, CF or N;
10 Y is CRY;
Y*is CHor N;
provided that only one of Y' and Y* may represent N;
R* is Cogalkyl substituted with one or more halo substituents; C;_ealkyl optionally
substituted with one or more substituents each independently selected from the group
15 consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl and cycloCa.7alkyl;
cycloCsyalkyl; piperidinyl; morpholinyl; O-Ar; C,salkyloxy; Cyealkylthio; Ar; or
NH-Ar;
wherein each piperidinyl and morpholinyl may be substituted with one or more
substituents each independently selected from the group consisting of C;4alkyl,
26 Cyaalkyicarbonyl, halo and C;.salkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Ciaalkyloxy and Cualkyl; or pyridinyl;
R* is hydrogen, halo, cvano, or C;alkyl optionally substituted with one or more halo
25 substituents;
Z is O or NR’;
R’ is hydrogen, or C;alkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyt and C,salkyloxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

30 In an embodiment, the invention relates to compounds of Formula (1) and
stereoisomeric forms thereof, wherein
R' is hydrogen, C;_alkyl, cyano or halo;
R* is hydrogen or Cjalkyl;
Xis CHor N;
35 A'iSCR orN;
RS is hydrogen, halo or Cysalkyloxy;



provided that no more than two of Al, A2, A3and A4 are N; Y'isCHorN; 10Y2is CR4; Y3is CH or
N; provided that only one of Y1 and Y3 may represent N; R3 is C2_6allcyl substituted with one or more
halo substiwientsu@isalkyl optionally substituted yjth one or more subsfiftERE8EEEA idependently
selected from the group 15consisting of piperidinyl, Ar, C1_6alkyloxy, tetrahydropyranyl and
cycloC3_7alkyl; cycloC3_7alkyl; piperidinyl; morpholinyk 0-Ar; Ci_6alkyloxy; Cl _6alkylthio; Ar; or
NH-Ar; wherein each piperidinyl and morpholinyl may be substituted with one or more substituents

each indepenggn}\ly %ﬁl @tga%ﬁr%m the d%%%%%qg%isé;ﬁgr%C1 20 C1l4alkylcarbonyl, halo and
| AL jent ?Eﬁg%ggl optionally substituted with one or more
0

Ci_alkyloxycarbonyl; wherein each At- indepgndently
substituents SHERSHEHERAETRRF S8 LN Fr6m thelyr SiSling of halo, CI -4alkyloxy and Ci_alky:

or pyridinyl; R issiiflcedén, halo, cyan, or Cl4alkyl optionally substituted with one or more halo

25substituents;?4gisRFor NB?; R9 is hydrogen, or C1_6alkyl optionally substituted with one or more

substitue%ts e.?,e@s igtﬁependently selected from the group consisting of halo, phenyl and C14all(yloxy;

and the pharmacedutically acceptable addition salts, and the solvates.the e?f 30In n embodiment, the
i S e o

invention relafsii¢ eomkEbEE BrESFHILM STy S8 SHETHER Forimé the 8o Wherein R1 is
hydrogen, CiAalisyiucybwaioriralo pReisuhyirsgercondideatiidendtissaprief ROBEAL BER6 or N; R6 is
hydrogen, halg,Qgitihdalkyigstydinyl, Ar, Csalkyloxy, tetrahydropyranyl and cycloCa.salkyl;
cycloCaralkyl; piperidinyl; morpholinyl, O-Ar; Ciealkyloxy, Cysalkylthio; Ar; or
10 NH-Ar
wherein each piperidiny! and morpholinyl may be substituted with one or more
substituents each independently selected from the group consisting of C;4alkyl,
C1alkylearbonyl, halo and C, salkyloxycarbonyl;
wherein cach Ar independently is phenyl optionally substituted with one or more
15  substituents cach independently selected from the group consisting of halo,
Ciaalkyloxy and Cyalkyl; or pyridinyl;
R* is hydrogen, hale, cyano, or C;_alkyl optionally substituted with one or more halo
substituents;
7 is O or NR”;
20 R®is hydrogen; or Cy.ealkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyt and Ci.aalkyloxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

In another embodiment, the invention relates to compounds of Formula (1) and
stercoisomeric formis thereof, wherein
25 R'is hydrogen, methyl, cyano or bromo;
R’ is hydrogen or methyl;
XisCHorN;
Al isCRY or N;
R’ is hydrogen, F or methoxy;
30 A%, A’ and A? each independently are CH, CF or N;
provided that no more than two of A’, A>, A* and A” are N;
Y'is CHor N;
v?is CRY:
Y* is CH;
35 R’ is3.3.3-triflucropropyl; Cisalkyl optionally substituted with one or more
substituents cach independently selected from the group consisting of piperidinyl, Ar,



WO 2010/094647PCT/EP2010/051843 - 22 - A2, A3 and A4 each independently are CH, CF or N;
provided that no more than two of A3, A2, A3 and A4 are N; Y1isCHor N; Y2is CR4;5 Y3 is CH; R3
is C2_6alkyhsubatititesd with one or more halo substituents; Ci_oalkyl ogtfoHERg03tBSt#ted with one or
more substituents each independently selected from the group consisting of piperidinyl, Ar, C
Isalkyloxy, tetrahydropyranyl and cyc1oC3_2alLkyl; cycloC34alkyl; piperidinyl; morpholinyk O-Ar; CI
_6alkyloxy; C2.6alkylthio; Ar; or 10 NH-Ar; wherein each piperidinyl and morpholinyl may be

substituted with Q]ﬁne or.mo e&ubstitugntgﬁfacp inde endentl\%g Iﬁcteg fgﬁ)rynl,t oY cpnsisting of
it

CiAalkyl, CIAa]ﬂg/ car ‘gﬁtﬁ Ralo-and Ci a 'VI%%EO&F 6%?/737 g erein each Arin pen gﬁtly is phenyl

optionally sub&tithfelRIP YRS AT 4B BERUSIHE Each independently selected from the group
consisting of halerd catalkitosgiayich@l naikykotnpyrielriyd; s isutgdivogermshalopeyano, or C2_4alkyl
optionally substitdtec-witepenariaaienhaleRulatients: £iisup @rNRE22 RGigihydrogen or
C1_6alkyl.optignally substituted with on maore substituents each independently selected from the
group conﬁs(?stirr%[1 C%%%%%?%&%% \glr% %ﬁg gﬂ’%&fgoﬁ?ﬁ% the pharmaceutically acceptable addition salts,

and the solvat®¥rdt&aeh ﬁ"w&m%dﬁﬁh@ﬁﬁ PREGRRIGH B FEIEL ¥ TS CBRTGUNGS of Formula (11
and stereoisormérigtfonts thrivevkwhdéraily 28REdd figdrdegronrethysi ey 6. BronwthRXis hydrogen
or methyl; Xis & Bk ndiisiGROiLMyRE:SRIER9gen, F or methoxy;

R* is hydrogen, F, methyl, cyano or CFs;

10 Zis O or NR;

R’ is hydrogen, or C,.4alkyl optionally substituted with one or more substituents each

independently selected from the group consisting of F, phenyl and methoxy;,

and the pharmaceutically acceptable addition salts, and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (1) and

15 stereoisomeric forms thereof, or any subgroup thereof as mentioned in any of the other
embodiments, wherein one or more, preferably all, of the following restrictions apply:
(a) R' is Ciqalkyl; in particular methyl,
(b) R? is hydrogen;
(c) X is CH;

20 (b A'is CR%;
(¢) R® is F or methoxy; in particular methoxy;
(f) A” is N or CH; in particular N,
(g) A’ and A are CH;
(h) Y'is CH or N;

25 () Y?is CRY
(G) Y is CH;
(k) R* is hydrogen or methyl;
() R is phenyl optionaliy substituted with one or more substituents each independently
selected from the group consisting of halo and methoxy; in particular R” is phenyl

30 substituted with one or more substituents each independently selected from the group
comsisting of halo and methoxy; more in particular R* is pheny! substituted with one or
two substituents each mdependently selected from the group consisting of halo and
methoxy; even more in particular R” is phenyl substituted with one or two substituents
each independently selected from the group consisting of F and methoxy;

35 (m)Zis NR;
(n) R” is C,.salkyl; in particular C;4alkyl; more in particular methyt,



30 A2, A3 and A4 each independently are CH, CF or N; provided that no more than two of A', A2, A3
and A4 are N; Y'is CH or N; Y2 is CR4; Y3 is CH; 35R3 is 3,3,3-trifluoropropyl; CA _6alkyl optionally
substituted witlroneIséamore substituents each independently selected R ER@MGEA¥Consisting of
piperidinyl, Ar, WO 2010/094647PCT/EP2010/051843 methoxy, tetrahydropyranyl and cyclopropyl;
hexyl; pentyl; piperidinyl; morpholinyt; O-Ar; isopropyloxy; isobutylthio; Ar; or NH-Ar; wherein each
piperidinyl and morpholinyl may be substituted with one or more substituents each independently

selected from t roup. cansisting of methyl ethylcarbonyl, F-and tert- foxycarbonyl; wherein
each Ar indepe%%%ﬁ?ﬁ’s?p%%ﬁ%% iona Vﬁﬂﬁéﬁ%ﬁ%&%‘ﬁ%ﬁ’%ﬁé %ﬁn%?él {g&vs%ﬁexts eachy
independentlyS§aREtRBITSHPIRE BRoeR) Br&sibesrelthersrbinmeRioRtAILEY A ERRNEHd isobutyl; or
pyridinyl; R4 isihyddagens,Fyimeihyhcyaneoer @ERrdlyzlis & dreNRByR& istydrogeapoy Cialkyl
optionally subgfifyted withope armaraisuRstityents each independently selected from the group
consisting.of F @ril,yﬂl ac{%d rfpethoxy; and the pharmaceutically acceptable addition salts, and the
solvates tRereo? In an mBgdt?fnent, the invention relates to compounds of Formula (l) and
15stereoisoméficfdirhtlthereof, or any subgroup thereof as mentioned in any of the other
embodiments,(iheléid 63l mard]; prefefabiysats 6Fthe following restrictions apply: (a) Rl is Cmalkyl;

in particular meihyt; ) K2 18 hydeegen; (c) X is CH;

(f) R is phenyl optionally substituted with one or more halo substituents; in particular

10 phenyl substituted with one or more halo substituents; more in particular phenyl -
substituted with one halo substituent; even more in particular phenyl substituted with
one fluoro substituent;
(2) Zis NR’;
(h) R is Cy.salkyl; in particular Cy salkyl; more in particular methyl.

15 In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R' is methyl and wherein R? is hydrogen.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R' is hydrogen and wherein R? is methyl.

In & further embodiment, the invention relates to compounds according to any of the
20  other embodiments, wherein R' is hydrogen, wherein R* is methyl and wherein X is N.

In a further embodiment, the invention relates to compounds according to any of the

other embodiments, wherein R' is hydrogen, C;.4alkyl, cyano or halo.

In a further embodiment, the invention relates to compounds according to any of the
other embodimenis, wherein X is CR’.

25 In a further embodiment, the invention relates to compounds according to any of the

other embodiments, wherein X is N.

In & further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein X 1s N or CH.

In a further embodiment, the invention relates to compounds according to any of the
30  other embodiments, wherein X is CH.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Y'is CHor N: Y*is CR*; and Y*is CH or N;
provided that only one of Y' and Y™ may represent N;.



20(d) Al is CR6; (e) R6 is F or methoxy; in particular methoxy; (1) A2 is N or CH; in particular N; (g) A3
and A4 are CH; (h) is CH or N; 25(i) Y2 is CR4; (J) Y3 is CH; (k) R4 is hydrogen or methyl; (I) R3 is
phenyl optidH&aIRFHu9dtitiited with one or more sub$ ituents each mdeperitiéﬁﬂ;’lzsw@eté@from the
group consisting of halo and methoxy; in particular R3 is phenyl 30substituted with one or more
substituents each independently selected from the group consisting of halo and methoxy; more in
particular R3 is phenyl substituted with one or two substituents each independently selected from the
group consistin a thox ven more |n particular R3 | hen stltute ith one or two
substituents eag[hﬁ)y?e endm At me}gcttgd r%er% e Fé%%focg%m@un ?‘EOYA et%gx tgg (m)Zis

NR; (n) R9 is %%m&ﬂ %%ﬁrt?@tﬂ%%héﬂl% Fﬁdr“eq “baHcUIdF Fidthyl. WO 2010/094647- 24
-PCT/EP2010/ 0%?%@%@@&@%%%@%&9&? R Qt@qr{%l%'&ﬁﬁ GANRO, 95 EQluia4h) and

stere,oisomeric forms thereof, or %F%/ su gro&g hereof.as me |oned in any of the other embodiments,
wherein one o HiGr&T} é? f@r%’ltﬁy 8FtHe fofiowing festidtbhs B5pH: (a) 12" is Cl4alkyl; in particular

methyl; 5(5) R2 1 DYGHAGRRME A CH (Gl 1@1@%@% Ao b A3 dsoRhiAd dsyQHire) Y1, Y2 and
Y3 are CH; (f) (:)Lt%e Hxngrgtlo nally m%stltgtﬁdwl g{mor&stalo substitucnts; in particular

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Y' is CH; Y?is CR* and Y is N.

In a further embodiment, the invention relates to compounds according to any of the

10 other embodiments, wherein R’ is Co.salkyl substituted with one or more halo
substituents; Cy salkyl optionally substituted with one or more substituents each
independently seiected from the group consisting of piperidinyl, Ar, Cy.¢alkyloxy,
tetrahydropyranyl, cycloCs.salkyloxy and cycloCssaikyl; cycloCasalkyl substituted
with one or more phenyl substituents optionally substituted with one or more halo

15 substituents; cycloCs.qalkyl; piperidinyl; morpholinyl; pyrrolidinyl; tetrahydropyranyi;
O-Ar; NR'RY; Cpalkyloxy; Csalkylthio; Ar; CH,-O-Ar; S-Ar; NCH;-Ar; NH-AT; or
1,6-dihydro-1-methyl-6-0x0-3-pyridinyl.

In & further embodiment, the invention relates to compounds according to any of the

other embodiments, wherein

20 R'is Corsalky! substituted with one or more halo substituents; C,salkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, Crealkyloxy, cycloCssalkyloxy and cycloCssalkyl; Ar; or CHp-O-Ar,
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

25 Ciaalkyloxy, cyano, Cigalkyl and C,alkyl substituted with one or more halo
substituents.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R? is isobutyl; cyclopropyimethyl; 3,3,3-trifluoropropyl;
Cy.salkyl substituted with methoxy; CH-O-Ar; or Ar.

30 In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R is Ar.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein each Ar independently is phenyl optionally substituted

with one or more substituents each independently selected from the group consisting of



10phenyl substituted with one or more halo substituents; more in particular phenyl substituted with one
halo substituent; even more in particular phenyl substituted with one fluoro substituent; (g) Z is N129,
(h) R9 is CivsanrgypApaprticular ClAalkyl.; more injparticular methyl. 15IPEFERREWEMBEdiment, the
invention relates to compounds according to any of the other embodiments, wherein RI is methyl and
wherein R2 is hydrogen. In a further embodiment, the invention relates to compounds according to

any of the other embodiments wherein RI is hydrogen and wherein R2 is methyl. In a further
embodiment, t qln ent relates to und a {d 9 an ?quh p) 3 rp&)%%ments
wherein R1 is rg{ en %érelhalg% Is methy Sh T ergln%%" ﬁ%ﬂj élr gtm odlment the

invention re|at@§°t8féﬁ%@6ﬂﬁ&gh§88%m@rta %mv éfrfﬁ%?ﬁ%% I&Wwﬁw@%%ﬁ%ﬁ%‘% is hydrogen,
Ci_alkyl, cyangronhatosiding fdnthed syibodimérit e kvehtivhaeidtes toredirmppddndsaceording to any
of the other er@ﬁ@@ﬂ@@@%@ﬂi@@f&ﬂ&é@&ﬁ% aﬁﬁe@ iyrm@gt@mpmfﬂ@% dhenipvention relates to
compounds acearding to any ofthe of %r sgfec(%ec! %halv aga;g%égﬁd}leg &%@“hef embodiment, the

invention relates to compounds a cor to any e othe ts, wherein X is N or CH.
In a further enﬁfﬂ’ﬁ”ﬂ’éﬁ‘ﬁytﬁéaﬁﬁ/&ﬁémé%g*t@a%’ H%H?QW@%Wﬁ the 30 other

embodiments,suléitemtX is CH. In a further embodiment, the invention relates to compounds
according to a H}ég other.e bodlm nts, wherein Y1 is CH or N; Y2 is CR4; and Y3 is CH or N;

provided that o %?W‘i”g %Wﬁ?&?@ﬁ? S QSIS 2657 %7%52’0‘1 1843 Ina
further embod ﬁﬁ@ﬁﬁmﬁédmﬁfﬁmﬁh@m@@) xﬁ-@iﬁé@lﬁﬁd@ﬂ@d@ﬂ?@i@ﬁfﬂﬁ@hﬁ@%@ﬁéﬁ%bodiments,
wherein Y4 is Gith &2 is ©B4;sabeid(3ns Cidh iltepchutthey efbadihentibheriiyentinitelosés to

compounds aqeaicing f@.A0Y,0LIAELNRT EMRORIMERLS. WNereind s Ni(PdsGRA: A s CH. Sin
a further embodiment, tﬁ%@? QVO? relates to ¢ cﬁﬂp&oundﬁﬁaﬁycc% t”?[gtﬁg of the other embodiments,
wherein Y1 is ?ﬂ—el 0{(51% § %e’éﬁ RS dﬁ érll e |hvé)ﬁlf’(5)rr1 % 1éetes to
compounds ac?@@f’éllmgﬂté %ﬁﬁl ensnsTs e ipRieinfemshasieNISOPISETEIAT Wds CR4: and Y3 is N.
Ciaalkyloxy, cyano, Cy4alkyl and C, 4alkyl substituted with one or more halo
15  substituents.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein each Ar independently is phenyl optionally substituted
with one or more substituents cach independently selected from the group consisting of
halo, C).salkyloxy, cyano, NR'R®, morpholinyl, Cyalkyl and C;_alkyl substituted with

20 one or more halo substituents; or a 5- or 6-membered heteroary! selected from the
group congsisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl,
wherein said 5~ or 6-membered heteroaryl is optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

25 Ciaalkyloxy, cyano, Craalkyl and C;4alkyl substituted with one or more halo

substituents.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R* is hydrogen, halo, C;_alkyloxy, cyano, cycloCialkyl,
Cousalkenyl, or Csalkyl optionally substituted with one or more substituents cach

30  independently selected from the group consisting of halo and C;_salkyloxy.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R? is hydrogen, halo, Cy.4alkyloxy, cyano, or C;.aalky!
optionally substituted with one or more halo substituents.



In a further embodiment, the invention relates to compounds according to any of the 10other
embodiments, wherein Rl is C24alkyl substituted with one or more halo substituents; Ciallcyl optionally
substituted WRAWSHE §i*more substituents each ingdependently selected FEMERE YU Ponsisting of
piperidinyl, Ar, Ch6alkyloxy, tetrahydropyranyl, cycloC3.7alt-yloxy and cycloC3;7alkyl; cycloC34alkyl
substituted with one or more phenyl substituents optionally substituted with one or more halo 15
substituents; cycloC3_7alkyl; piperidinyk, morpholinyl; pyrrolidinyl; tetrahydropyranyl; 0-Ar; NR7R8;

Chalkyloxy; ChMm&%&@@%&%ﬂr’ih\giﬁ&éygﬁéﬁ{ésWé%{%{gﬁﬂdQégmgiﬁ%"to any of the

-methyl-6-oxo-3-pyridinyl. In a fyrther embodiment, the invention relates tg.compaunds according to
any of the othSFlg%%’&ﬁ%ﬁ%wlﬁzﬁ%fh dﬁ%’i@%ﬁi’éﬁ%k@l@ﬁ%%ﬁ?ﬁ%@ ]\'}\??t 8%@%%“?%%& halo
substituents; Gfbalkyos v ame substitted with one or more substituents each independently

selecte ffom e gioup consistng of An Challylony, YOG, TalNIY. ATALGKIACS: Falkyk Av o
CH3-0-Ar; wheréin each At independently Is phenyl op ional with one or more

ttut
supstitucr?ts e SR ABEP By SeTE R Ed ﬁéﬁ@%ﬁf&@ﬁﬂéﬁ%ﬁi ﬁ%"lBl‘; g&%}f?SCialkyloxy, cyano,
chialkyt and Clapei S SUHIRHIN Q06 ALMALE DA 8BS GNS. AR @b er eqppdiment, (he

invention relates to compounds according to any of the other embodiments, wherein R3 is isobutyl;

] y
cyclopropylmetHigT: S8 osmaAnTS, SRS FYIRC 34K EIh SRt ek with methoxy; CH2-0-Ar; or Ar. 30In a
further embodingents the. inyanlien JelalRsI0.AMPRINAS: 8 CeRTsiNAd.at @hths piherempbodiments,

wherein R3 is e I%L?f rthet[e bodiment, the invention relates to compounds according to any of
the other emb3dith&RtS WHEN&in eS¢ rilsn(a'ependently is phenyl optionally substituted with one or
more subsgtituentseashdndepsndenivseieciechbiionmibegwpp sonsising @hgWQny of the

2010/094647PCT/EP 8&%8&%%& pé:illllcxZ giN%a!icyloxy. cyano, NR7R8, morpholinyl, Callcyl and

C,_dalkyl substitited one of more halo su%stltuents; or a 5- or 6-membered heteroaryl selected from
the group consistingiefhpy sghinyiaxazaly inthisphershdhivzalylbant axadiazobyLinylérdin said 5- or

& membered heferognd dr ARl bINIeC. M, pre PRMEE, AskDRKBAIR Fask independently
selected from the group consisting of halo, CJAallcyloxy, cyano, Ci.4alloyl and Callc I.sub§t|tuted with
one or more hAH ATt SRS RAHEF IR ?&?@Sﬁ@?tggeﬁ%\%rﬁﬁ%ﬁt Igfggpttgoélg%t

bn fids according
to any oflthe othet!bpisodiniehls; wherein each Ar independently is phenyl optionally substituted
In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R” is Cy_aalkyl.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments or any combination of the other embodiments, wherem each R¥is
20 selected independently from hydrogen or Ciaalkyl.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Alis N, CH, CF or COCHa.

In a further embodiment, the invention relates to compounds according to any of the

other embodiments, wherein A% is CH.

25 In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein A” is CH or N.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein A is CH.

In a further embodiment, the invention relates to compounds according to any of the
30 other embodiments, wherein A%, A* and A® each independentty are CH or N; provided
that no more than two of A', A%, A" and A" are N.



10with one or more substituents each independently selected from the group consisting of halo,
Cl4alkyloxy, cyano, NR7R8, morpholinyl, ClAallcyl and CiAalkyl substituted with one or more halo
substituentsWér 3yiBIsA optionally substituted with,one or more substitudiets/Beashoigispendently
selected from the group consisting of halo, ClAalkyloxy, cyano, Ci_ialkyl and C14allcyl substituted with
one or more halo 15substituents. In a further embodiment, the invention relates to compounds
according to any of the other embodiments, wherein each Ar independently is phenyl optionally
substituted with Rpgﬁﬁg&pg&ﬁ%}%@ﬂ@ S £ac q %?gcnd{entl selected from the grou nsisting of
halo, CiAalkyloxy, cyano, ,NR7R§,’ morp é%ny%l |AaWeﬁ é)n(é;%acﬁlg\ﬁgyicscﬁ éiﬁﬁjt%%n\%iﬁﬁ? one or more
halo substitue{& bR BIBPE SmEsred HE v ait Selected from the group consisting of pyridinyl,
pyrimidinyl, oxazoly1furanyle-tiaRReRx RYEaAMRZM, LBiRsalMdsetbiaraih thipdiazolyl

oxadiazolyl, pyridazinyl an razinyl; wherein said 5- or 6-membered heteroaryl is optionally
substituted Witﬁf]o 3 %%@Eﬁﬁﬁ%ﬁ?ﬁe‘ﬁ%@%h independently selected from the group consisting of

halo, 25CIAaLIByI6¥H c§rs, Xoradilkyl and Cl4alkyl substituted with one or more halo substituents. In
a further embodiments thedniehtionitetatestoempopntsiadeptingtioramsottheothergmbodiments,
wherein R4 is hydroggnghalp, Ch4dalkyloxy, cyano, cycloC3_7alkyl, C24alkenyl, or CiAallcyl optionally
substituted with one or more substituents each 30independently selected from the group consisting of
halo and Ci_4alkylexy:thier erfiindhercetmbodinventithelitsentiompelatésaeednpouacs @aeording to any
of the other emizedimenisinvhareindr4ns hydrogen, halo, C.14alkyloxy, cyano, or C34alkyl optionally
substitut%witllog%obﬁo&h@@&tﬁstituents. WO 2010/094647PCT/EP2010/051843 In a further
embodiment, the invéntion refates to compounds according to any of the other embodiments, wherein
R.4is hydrogeﬁ, Kdtor CiAallcyl optionally substituted with one or more halo substituents. In a
further embodifieint Hherihvention relates to compounds according to any of the other embodiments,
wherein R4 is hydeagen, halo, methyl, cyano or CF3. In a further embodiment, the invention relates to
compounds according to any of the other embodiments, wherein R4 is hydrogen, F or CF3. In a
further embodimiérit fedinoariaoincsiatbs Ty eampaotiats tceordimgds aneprdinthéotrer&iinbodiments,
wherein 4 3s 0 olidncanflacthesrednioneisnen! i/ inyenfiondgtates igompounds according to any of the
other embodiments, wherein Z is NR9. In a further embodiment, the invention relates to compounds
according to anybferiesadenehBsdrrEmadwdiemaa s INR o tstrdviersthcregorCLGalkyl optionally
substituted withoomeisngnore substituents each independently selected from the group consisting of
15CI AaLkyloxy and CF3, In a further embodiment, the invention relates to compounds according to

any of the othet ErMSERRIEAYY-NierBmheYy i€ asiy 1 /#-imidazol-1-yl)phenyl]-4-

benzoxazolamine,

2-cyclohexyl-N-[3-methoxy-4-(4-methyl- 1 H-imidazol-1-yl)phenyl]-4-benzoxazo lamine,
2-(4-fluorophenyl)-N-[ 3-methoxy-4-(4-methyl-1 H-imidazol- 1-yD)phenyl]- 1 -methyl-14-
benzimidazol-4-amine,

2-cyclopentyl-N-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyi]-4-
benzoxazolamine, '
N-[3-methoxy-4-(4-methyl-1 H-imidazoi-1-yljphenyl]-2-(2-methyipropyl)-4-
benzoxazolammne,

N-[3-methoxy-4-(4-methyl-1 H-imidazol- 1-yhphenyl}-2-(3-pyridinyt)-4-
benzoxazolamine,

2-(4-fluorophenyl)-N-[3-methoxy-4-(4~methyl-1 H-imidazol-1-ylyphenyl]-1-(1-
methylethyl)-1H-benzimidazol-4-amine,
4-{4-[[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyljamino]-2-benzoxazolyl}-1-
piperidinecarboxylic acid, 1,1-dimethylethyl ester
2-(2-chlorophenyl)-N-{3-methoxy-4-(4-methy-1 H-imidazol-1-yphenyl}-4-
benzoxazolamine,

2-(4-fluorophenyl)-N-[3-methoxy-4-(4-methyi-1 H-imidazo!-1-y)phenyl]-1-



In a further embodiment, the invention relates to compounds according to any of the other
embodiments or any combination of the other embodiments, wherein each le is 20selected
independentypfrarwridayeirogen or ClAalkyl. In a fur, Ber embodiment, the invEmtoM §okE3S tO
compounds according to any of the other embodifients, wherein A' is N, CH, CF or COCH3. In a
further embodiment, the invention relates to compounds according to any of the other embodiments,
wherein A' is CH. 25In a further embodiment, the invention relates to compounds according to any of

the other embé) imergnsil WI(—"]r%tg A3 isw%H % N. . In a further embodiment, the invention relates to
compounds a¢tordT Y6 hy GroaTE BB S

embodﬁﬁ’ents, wherein Al is CH. In a further embodiment,

the invention réi@tels terzb doxscofdims e ahl oriRezeb lotheberibodingits Hitherein A2, A3 and
A4 each independernty-atel Gidios, N; provided that no more than two of A', A2, A3 and A4 are N. WO

2010/094647RCRERGAIARN AR in advyihen sandineRs ednvanianiielaien o compounds

according to a{)'u%/ aof the oﬁhfgr%rlqgodiments. wherein A" and Al are CH. In a further embodiment,
the invention re Iz;ll%(len[sufiéiZc(:)o“m"podnds according to any of the other embodiments, wherein 5 A2 is CH,

CF or N; and A“Bhatsudn espeidéhtiyatect HBIReBidAdédeie Reohssrdthrare e of A", A2, A3
and A4 are N;1Amanktinthereirdbadiment, the invention relates to compounds according to any of the

other embodiments. dRraihaR A NubibbyGE 91 GRGHIARIHSH: A3SICH 01 NaaRd.A4 is CH.

In a further enﬁg&iﬁr&qnt, thellnyaer%tr;gn relates to compounds according to any of the 15other
embodiments, Wherelrﬁntgf‘?‘gal cy‘lnis restricted to Ci_iallcyl. In an embodiment the compound of

Formula (1) is SeReetéEng&m-thegifuedinimditigihoxy-4-(4-methyl-14-imidazol-1-yl)-

2-(4-fluorophephyeh)- Y Bimeéthioki-Sefdimetiwi -iHAmidazol-1-yOphenyl]-4- benzoxazolamine,
2-cyclohexyl-N- {2methmenh (#-mailvioi . [dazetl v phemdla-pearxazg-Rmng - 1 7.
2-(_4-.ﬂuorophe[r11 n]#&d[ﬁ% -mﬁgholxn%:4-(4-mgthyl- I _

H-|m|dazol-1-y§[/) eny -R-meﬂ%y *1Hbenzimidazol-4-amine,
2-cyclopentyl-NiBimethosyafanadiiyhimidaabd o RipaEAy 2 zacBeradeaybrdmine,
benzoxazolamine,

1-acetyl-4-[4-[[3-methoxy-4-(4-methyl-1 H-imidazol-1-yhphenyljamino}-2-
benzoxazolyll-piperidine,

2-[(4-fluorophenylymethyl]-N-[3-methoxy-4-(4-methyl-1 H-imidazoi-1-yl)phenyl}-4-
benzoxazolamine, ‘
N-[4-(4-bromo-1 H-imidazol-1-y1)-3-methoxyphenyl]-2-(4-fluorophenyl)-1-methyl-1 H-
benzimidazol-4-amine,

N-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yh)phenylj-2~( 1-methyl-4-piperidiny{)-4-
benzoxazolamine,

N-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-1-methyl-2-(2-methyl-
propyli-1H-benzimidazol-4-amine,

2-(4-fluorophenyl}-N-[5-methoxy-6-(4-methyi-1 F/-imidazoi-1-yl)-3-pyridinyi]-1-methyl-
1H-benzimidazol-4-amine,

2-(4-fluorophenyl)-N-[ 3-methoxy-4-(3-methyl-14-1,2.4-triazol-1-yl)phenyl]-1-methyl-
1H-benzimidazol-4-amine,
1-{4-[[2-(4-fluorophenyl)-1-methyl-1H-benzimidazoi-4-yi]amino ]-2-methoxy-
phenyl]-1H-imidazole-4-carbonitrile,

2-(4-fluoropheny!)-N-[4-(1 H-imidazol-1-y1)-3-methoxyphenyl]-1-methyl-1 H-
benzimidazol-4-amine,

N-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl}-2-(2-methviphenyl)-1-
(phenylmethyh-1 H-benzimidazol-4-armine,
2-(1,1-dmethylethyl}-N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]-4-
benzoxazolamine,



N{3-methoxy-4-(4-methyl-1H-imidazo 1-1 -yl)pheny1]-2-(2-methylpropyl)-4- benzo xazolamine, -
- N[3-methoxy-4-(4-methyl-1H-imidazol-1-yOphenyll-2-(3-pyridinyl)-4- benzoxazolamine,
2-(4-f|uoropﬁéhgmw-‘l@ﬂt?nethoxy-4-(4-methyl-ll—!-if,réli_dazol-1-y|)phenyl]-lequPzewmﬁims
methylethyl)-1H-benzimidazol-4-amine, 4[44[3-metho
Xy-4-(4-methyl1-1H-irnidazol-1-yOphenyllamino]-2-benzoxazo lyl] - 1 - piperidinecarboxylic acid,
1,1-dimethylethyl ester 2-(2- chlorophenyl) N[3- methoxy -4- (4 methyl IH midazol-I-Aphenyl]-4-
benzoxazola quor azo ) enyl1-1-
(nhenylmethnz% uOQ 1rlnellgffa ol-4 éa}%ﬁi@ 1& ho% Fﬁ’r @ﬁyp’?H ‘dazo 1-1-y1)p
heny 1]-1-metRy'E BiAnigE el-4-amin e, 2- (4 quorophenyl) N[3-methoxy-4-(4-methyl-1H-imidazo
1-1-yl)pheny1EdKibenzipticaz olME dnicto ty-P-fhgthddrdiZb Methiyphebid]- 1 -methyl-1 H-
dazol-1-yl)phcpyblrdddanethgmghenyl)-1-methyl1H-benzimidazol-4-amine,
2-(2,4-difluoro 1)-N tho ‘4-meth 71 |da o -1-
1H- benmmdaﬁ- -agrinln r? Zr%e@srfll Hiu n%/(f)rpl_I %,928%%’-‘5 ?ﬁyl’ 1H-
dazol-1-y1)- pR&# 1YL ???é]ﬂbf llﬁpﬁ‘&ﬁ#ﬁa%lz%ﬂmﬁﬁmne
2-(2-fluoropheyi-fidBephethybipetr(4-nié thyleMdxiyriddzolefvyl) pHemills 2eine thydtithiiernzimidazol-4-am
ine, N-[3-methexré- {ﬁm@{%@j@m@%@g 1 yephenyl] -2-(2-methoxypheny1)-4- benzoxazolamine,
1-acetyl-4-14- etho 1H | hen lia -2- ben 0 per|d|ne
2-[(4- quorophgrfl?l meth )%1 VQ o AR/ (" he L [mdazorpl]n %gl%l H;@énrz%xh Zo lamine,
N-[4-(4-bromo ﬁeﬁﬁ”‘l"&“ﬁi@ 1 S?I?léemethoxyphenyl] 2-(4-fluorophcny1)-1-methy

1-1Hbenzimidazé temmihe; NS -methdxy-dHE4-methy J-AHaindida ka -1 @ phdid F2-(1
ethy1-4- mperiggﬂy{}nﬁagglmm@;@ lamine, N-[3-methoxy-4-(4- methyl 11-1-imidazo 1-1-yOp he

g”(i frlll]f)trogﬁe%nﬁ) %A%E ﬂ@%&(ﬁﬁﬁ%ﬁ”{\ %d/izﬁ?i EBZ‘Q L rﬁgfﬁn d‘ﬁiiﬁ bénzimidazo
I-4-amine, 2-(R4EBRFBRERY HINEES-metho xy-4-(3-methy I-1H-1,2, 4 trlazo
1-1-prhenyI]ME&i@myﬂH'He(ﬁzm@mkdﬂmmm 1-yhphenyl]-2-(2-methylphenyl)- 1 H-
benzimidazol-4-amine,
2-(4,4-difluoro-1-piperidinyl)-N-{3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyi]-1-
methyl-1H-benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-1 A-imidazol-1-yDphenyl}-1-methyl-2-phenoxy- 1 H-
benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl- | H-imidazol-1-yl)phenyl]-1-methyl-2~( I -piperidinyl)-1 H-
benzimidazoi-4-amine,
2-(4-fluorophenyl)-N-{3-methoxy-4-(4-methyl- 1 H-imidazo - 1-yDphenyl]- 1 H-
midazol4,5-c]pyridin-4-amine,
1-(2-methoxyethyh)-N-[3-methoxy-4-(4-methyi-1 H-imidazol- 1 -yDphenyl]-2-(3-
methoxyphenyl})- 1 H-benzimidazol-4-amine ,
2-(4-fluorophenyl)-N-[3-methoxy-4-(5-methyl-1H-1,2 4-triazo - 1-yliphenyl]-1-methyl-
1H-benzimidazol-4-amine,
N-[3-fluoro-4-(4-methyl-1 A-imidazol-1-yl)phenyl]-2-(4-fluorophenyl)-1-methyl- 17
benzimidazol-4-amine,
2-{4-fluorophenyi)-V- —[3—meth0xy—4— (4-methyl-1H-imidazol-1-yl)phenyi]-1-methyl-1H-
imidazo[4,5-cjpyridin-4-amine,
2-(4-fluorophenyl)-N-{3-fluoro-4-(1H-1,2,4-triazol-1-yl)phenyl]-1-methyl- 1 H-
benzimidazoi-4-amine, |
N-[3-methoxy-4-(4-methyl-1H-imidazo!- 1 -yl)phenyl]-1-methyl-2-(1-methyl-
ethoxy)-1H-benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1-methyl-2-[(2-methyl-



1444[2-(4-fluorophenyl)-1-methy1-1H-benz midazol-4-A aol-2-methoxy- phenyl]-1H-imidazo
le-4-carbonitrile, .

2-(4-fluoropRErY Y4 (1H-imidazol-1-y1)-3-methoxypheny1]-1-methy XYtttz o1-4-amine, N-
[3-methoxy-4-(4- meth y1-1H- midazol-1-yOpheny1l]-2-(2-methylphenyl)-1- (phenylmethyl)- 1
H-benzimidazol-4-amine, 2-(1,1-dimethylethyl)-N43-methoxy-4-(4-methyl-1H-im dazo 1-1-yOphenyl]-4-
benzoxazo Iamine WO 2010/094647-- PCT/EP2010/051843 30 2-(4-fluorophenyl)- 1 -methyl-N-[5

-(4-methyl- 1)—% 85‘ #ﬁ@&r@g&l} d]nlig?éenmmldazol -4-amine, 2-(4-fluoropheny1)-N-[3
-rnethoxy-44 1H-

4tr|azol 1- I- 1HQhenzi mine, N-[3

-methoxy-4- (ivnﬁ%fﬂffihofﬁmﬁddgf D‘HP‘! ij E?WB m]fP’f éads >Hpyran-4-yl)methyl]-
1H-benzimidaizdihetcarming)- Qf{(heﬁ@mébﬁ@in‘%méﬁayl] N-P-methoxy-4- (4 methyl- H- imidazo 1- 1 -yl)p
henylk 1 - methyk-hitbepzimidazod d-Arnine.id-piopyenyhptid aiethipesidnd-methyl- 1H- idazo
1- -y1)-2- pynq{{}tylgg JrHrggM@{ &Qot?grnm dazo 1-4-amine, 2-(4- quorophenyl)- - methyt-N44
-(4-methyl- 1H-imidazo 4-flupropheny1)
“methyl-N-[2-(#4ethyTl f Ixr{ﬁﬂ? ?[ (‘%ﬂ?‘%lfgjfm %ﬁﬁoojgnz?/ P zgﬁ (ﬂmo % %}XJ]H
N-[3-methoxyézimirsaop2t 1/emibigzamendips. )p henyl] -2-(2-methylpheny1)- 1Hben2|m|dazo
1-4-amine, 2-(44-difthorg-4L (pipesiginy)MidRzompiigher-Ai methy 121 Hiimighyol- 1 -yl)phenylk 1 -

methyl- 1H- b%ﬁeﬂ*&'ﬂ?@&é‘th ﬁwgeﬁgl{%&%{@gﬂ%y -met hyl- 1H- |m|dazo I- 1 -yl)p henyl]- 1
-methyl1-2-p heno

benzimidazo 1- - eth azo1l-1
-yl)phenyl] - 1 r%e FRIFRY i '818‘i : -amllrlzlé%)?q G610 lﬁe%i) N43
-methoxy-4-( m@mydam%@@wl 1-y Dphenylk 1H|m|dazo[4 5-elpyridin-4-amine, 1

-(2-methoxyethyd)a3pimeiormétiginghyl-hthidazol, 1 4yhpheny 23~ metbxypheny1)-
1H- benzimidag&gzlﬁlﬁn%m%gn{éeﬂuorophenyl) N[3 methoxy -4-(5-methyl- 1H-1,2 4-triazol- 1 -yl)pheny

! epheny 1124 TSR ety 00 CAURNRAB A AN ey -1-metbyl-

2-(4- quorophe?&WB@ﬁ@héW% methyl- 1 H- |m|dazol 1 -yl)ph eny1]-1 -methyl.- 1Himidazo [4,5

-e]pyridin-4-ammi@methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]-2-(2-methylpropyl)-4-
bherzoxazolamine,
2-[4-ethoxy-2-methyl-5-(1-methylethylyphenyl}-N-[3-methoxy-4-(3-methyl-1#-1,2,4-
triazol-1-yl)phenyi]-1-methyt- 1 H-benzimidazol-4-amine,
2-[4-ethoxy-2-methyl-5-( 1-methylethylphenyl]-N-[3-methoxy-4-(3-methyl-1#4-1,2,4-
triazol-1-yl)phenyl]-4-benzoxazolamine,
N-[3-methoxy-4-(4-methyl-1 H-imidazol- 1-yl)phenyl]-2-methyl- 1 -(phenylmethyl)- 1 H-
benzimidazol-4-amine,
2-(cyclopropylmethyi)- 1 -ethyl-N-[ 3-methoxy-4-(4-methyl- 1 -imidazoi-1-y1)-
phenyl]-1H-benzimidazol-4-amine,
2-{4-chloro-3-methoxypheny!)-N-[3-fluoro-4-(1H-1,2,4-triazol-1-yl)phenyl}-I-methyl-
1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-1-(1-methylethyl)-N-{4-(3-methyl-1H-1,2,4-triazol-1-yi)-
phenyl}-1A-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(3-methyl-1H-1,2,4-triazol-1-yDphenyl]-1-(1-
methylethyl)-1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[ 3-methoxy-4-(3-methyi-1H-1,2,4-trtazo - 1-yl)phenyl}-1-(1-
methylethyl)-1 H-benzimidazol-4-amine .2 HCL,
1-(1,1-dimethylethyl)-2-(4-fluorophenyl)-N-[4-(3-methyl-1 H-1,2 4-triazol-1-y1)-
phenyl}-1H-benzimidazol-4-amine,
1-(1,1-dimethylethy)-2-(4-fluorophenyl)-N-{3-methoxy-4-(3-methyl-14-1,2,4-triazol-1-
vliphenyl]-1H-benzimidazol-4-amine,



2-(4-fluoropheny1)-N-13 -fluoro-44 1H- 1,2,4-triazol- 1 -yl)pheny11-1 -methyl-
1Hbenzimidazol-4-amine, N-[3 -methoxy-4-(4-methyl- 1H-imidazol- | -yl)phenyl]- 1 methyl -24 1
-methyl- etféRyJ14##46¢hzimidazol-4-amine, N-[3 zmethoxy-4-(4-methyl- PEYEMYLZ6L43-y)phenyl] - 1
-methyl-2-[(2-methyl- propyl)thio]-1H-benzimidazol-4-amine, /V-P-methoxy-4-(4-methyl-1H-imidazol-1
-yl)phenylk 1 -methyl-2-(3 ,3 ,3- trifluoropropy1)-1H-benzimidazol-4-amine, N43
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2-(2-ehlorophényijtethrore-NdB-hetatiorb4(43meiityl-1 H-in2 dazazdi- 1-ybrypyridiay11- 1 -methyl-1
H- benzimidazg[fﬂg njg gn(gdﬁggrggljﬁqm hljiglml@thoxy 5 -(4-methyl- 1H- imidazo 1- 1 -y1)-2-p yrid
y1]-1,6- dimethy, daz 4 2-chl ro 1 y-5-(4-methyl-
1H-imidazol- %1? Or(ip #_ §dﬁ s §£J021 (]pyr gi‘rﬁgs &y)l(
2-(2-chlorophé AT ?ﬁ‘éfﬁyl lH 1,2,4- zoI 1 -yl)phenyll- 1 ,6- dimethyl- 1H-imidazo
[4,5 c]pyrid|nM{éﬁﬂmpzr%(Mdrﬂpﬁ@wﬂdaM{BJﬂpr@eﬁx@wm@h}ﬁthmmmaﬂetlinIﬁbhenylI-
1,6-dimethyllijqimpicigacs[4 gwggymgﬁ]-ﬂéamme N-[3-fluoro-4-(4-methyl- 1H-imidazol- 1 -yl)phe
y1]-2-(4-fluoro he 1 y -1 H| azo

5-cyclopropyl-N- q 81)0@7 it} ut‘ﬁml _me zoI %n%ﬁpﬁﬁe{%n})?ga Iuo(r uom);_ﬂf)e%yl) -
methy1-3H- mﬁ’éFd%l{ﬁ%“@}S?FF&ﬁ]% él?i'ﬁﬁjén@’ 8FIBo-2-(4-fluoropheny1)-N[3-methoxy-4-(3-methyl- LH-
1,2,4-triazol- B-gii)pheyH-remmgtiy A inhdhaes|4;53-ejpyitlin-4 1 adinsa b4 [Phenyl]-1-
-methoxy-4- (%@gghyjﬂlﬁhmgm.zgg%yylagp@Mgmmo] -1 -methyl-1Hbenzimidazo1-2-yl] methylk 1
-piperidinecar lic,aci eth t

5-cyclopropyl Qg)f(X t?uorf)ihﬂéﬁ rﬁ ﬂ%ﬁl mm{ glrwhlenflqaflﬁl% R R

yl)phenyll-3- M&Wr}%@%é@%ﬁ&té yl?faﬁﬁldi%ﬁ?ﬁ?@xmif?‘ﬂédﬁé ﬁ‘f(lﬁhi’é?HWL Ffimidazol-1

-yOphenyl]-2-fefiubrophgri-}-8uonathsss)-{4 3-metiope thyB-Bbthintit&zb 14 5eblpixidin-7-amine,
N- [3 quoro 4-(dhy m@qwj ﬂﬁe@gyg@;}ojm;daggpbg@mgﬁ({lﬁjgﬁggphenyl) 1 methyl -6-(1 - methylethyl)-

hoorapmenty RIS S SRR 248

quorophenyl) H|m|
2-(4- quorophe‘H?ti’)Yﬁ Swﬁé‘% 3710(@ Pk iy, f@lﬁetnazol 1 -yl)pheny1]-3-methyl3H-imidazo [4,5
-b]pyridin-7-anih& fNef8-fhi@rowethid- e ihyitiazdd-Imitipzond 112 -(4-fluoropheny!)- 1-methyl-6-(1-
-yepheny1]-2- M@M&Qhemlﬁqmgﬂﬁndﬁﬂhﬁn%* imidazo [4,5 -b]pyridin-7-amine,
e
-y1)-2-pyridiny 9424 ORISR benzoxazo lamine, 2-(3 -bromo-4- fluorophenyl) N-P
-fluoro-4-(4- méth%rlﬂm%bnmwd\’i{ﬂ mylishordA 3k Gy Binhethi-tdzivhiDabo ey SHe Jpyratini4-amine,
N-[3-fluoro-4-(Zrigreia-dopestwinHdimidazel 1 -yl)phenyl]-2- (4 fluoropheny1)- 1,6- d imet hyl- 1H-
imidazo [4,5-c yr Az tho X 3,-flugr thy azol-1-yl)p
henyl I- 1,6- d]lill‘:rget;ﬁé/lgjr ﬁi@m%%thfl %ETQ 2>(r??drn a%%m ﬁjz?l t%r(ﬂf%%%% ?%%t%/llﬁle imidazo
1-1 -yl)phenyi id m~ -amine,

2-(4- ﬂuorophcnyl) S-methoxy-N-[6-methoxy-5-(4-methyl-1/H-imidazol~1-yi)-2~

pyridinyl]-3-methyl-3H-imidazo[4,5-blpyridin-7-amine,

N-16-methoxy-5-(4-methyl-1 H-imidazol-1-y1)-2-pyridiny!}-2-(3-methoxypheny!)-4-
benzoxazolamine, '
2-(3-bromo-4-fluorophenyl)-N-[3-fluoro-4-(4-methyl-1 H-imidazoi-1-yDphenyi]-1,6-
dimethyl-1H-imidazo[4,5-c]pyridin-4-amine,

N-[3-fluoro-4-(2-iodo-4-methyl- | H-imidazol- 1 -yyphenyl]-2-(4-fluorophenyD)-1,6-
dimethyl-1H-imidazo[4,5-¢|pyridin-4-amine,

2-(3-ethoxyphenyl)-N-[ 3-fluoro-4-(4-methyl- 1 H-imidazol-1-ylyphenyi]-1,6-dimethyl-
1H-imidazo[4,5-clpyridin-4-amine,

5-f4-[f3-fluoro-4-{4-methyl-1 H-imidazol-1- yl)phenyl]ammo] I-methyl-1H-



WO 2010/094647PCT/EP2010/051843 - 37 - benzimidazol-2-y1]-1 -methyl-2(1H)-pyridinone,
5444[6-methoxy-5-(4-methyl-1H-imidazo 1-1-y1)-2-pyridinyllJamino]-1 -methyl-1 Hbenzimidazol-2-A- 1
-methy 1-2(M$30pfidiitfone, N-[3-fluoro-4-(4-methyl- 1H-im idazo I- 1 -yHp'HERPIPE Rmethoxyp
henyl)- 1,6-dimethy I1H-imidazo [4,5-c]pyridin-4-amine, 2-(2-fluoro-4-methox
ypheny1)-N43-fluoro-4-(4-methyl-1H-imidazol-1 -yl)p hen yl] - 1,6- dimethyl-
1H-imidazo14,5-c]pyridin-4-amine, N-P-fluoro-4-(4-methyl- 1H-imidazol- 1 -yl)p henyl] - 1,6-di met

hy1-2-(3 -p yn}g:h?énzlngirgldﬁzp %ﬁlﬁf}?ﬁ? MH@ 2-13-(dimet hylamino)p henyIJ N 43-fluo

ro-4-(4-methy azo1l methy1-1H- |m|daz 4,5-c]pyridin |ne
N-[344-[[3-flucr& A aPREHyE 51 WF&&& 111?’6‘6%?19% Lol g Bti%fé‘}w “ﬁh o [4,5-]pyrid

in-2-yl]phenylkevetaitidd; 231~ thiethyB2iéthoxsighenyl)-6-fluoro-N46-methoxy-5- (4 met hyl- 1H- imid
azol- 1-y1)- 2-p pridinyedls Lu-methyl4 AHobenzimidazotriaminem2tidchlaioB-metimedpheny

1)-N-[3- quoro-ﬂf]( HS%QPQ 51 %}93 OIH1 Jl)ﬁphenyll 1,6- dimethyl-1H-imidazo[4,5-c]pyridin-4-amine,
2-(4-chloro-3 - me oxyp h é

thyl- 1 H- 0 Dp henyl]-
1,6-dimethy1-11ERHOE 6 ToE %jﬁ@ﬁf’dﬁﬂ Lﬁﬁ%orf’ ﬁr?gfﬂﬁgj%{ e gé%fgzl yJD %%;ﬂ q 4
heny1)-N16-nsthasikyl-3H{4métiyil SH-nviddrot-2myE)-2- pyridinyll- 1-methyl- H-benzimidazol-4-amine,
244-chloro-3- m%ﬁlﬂﬁ&%heélyéwﬂﬁﬂl@fﬁ@%ﬁ}(ﬁkmmﬂ- 1, K-dmiciazo L pydddypyrg-inl-( 1
-methylethyl) Qf% ;gn @% t&% 6-fluoro-N-[3 -fluoro-4-(4-methyl- 1H-imidazo I- 1
-yl)phenyll- 2&};; g %1 %3 1- metI}l}/‘lethyl) 1 H- %ﬁ ol-4-a
2-(4-fluorophefi %‘t‘HW @?ﬂ%éﬁ;}r PiSrTidhDT: Z%‘gnlﬁl ﬁaﬂyr@&%é ]’1yI§H imidazo
[4,5-b]pyridin- ¢H&ﬂﬁ§ﬁb@@lﬂi§@@&bﬁéﬂl§m¢lﬂf€ ATRitiYe xy-5-(3-methyl- 1H-1 ,2,4-triazo
1-1-y1)-2-pyridingH-L 6l iwpashyletmdhd- Hibendimidazohhanineinol- 1,6-dimethyl-1 H-
2-(4-fluoroph By&%\?ﬂjﬁ%%%é é;’{ 6@1\?@}!}){} ok 3111%4 -tri azol-1 yO -2- pyrldlnyll 1 - methyl-

1H-b idazol-4 41 t idazol-1-yl)-2-pyr d
TR L e R e

hoxy-5-(4-methryiritigsithideedii- iy pazpyiddimy ftanitpethyl- 1H- ben2|m|dazo I-4-amine,

2-(3-bromo-4-flyarepbenyh=Ndaymeho)xy-B-Auerethylnidthimidazeilateyd)yphyeiginylp-1-methyl-

1H-benzimidazol 4t aMiR.midazo[4, 5-¢Jpyridin-d-amine,
2-{4-chloro-3-methoxypheny!)-N-{3-methoxy-4-(3-methyl-1H-1,2 4-triazol-1-
ylphenyl]-1,6-dimethyi- 1 H-imidazo[4,5-clpyridin-4-amine,
2-(4-chloro-3-methoxyphenyl)-N-{ 6-methoxy-5-(4-methyl-1 H-imidazo - 1-y1)-2-
pyridinyl]-1-methyi-1H-benzimidazol-4-amine,
2-(4-chloro-3-methoxypheny!)-N-{6-methoxy-5-(4-methyl- 1 H-imidazo - 1-y1)-2-
pyridinyt}-1-(1-methylethyl)- 1 H-benzimidazol-4-amine,
6-fluoro-N-[ 3-fluoro-4-(4-methyl- 1 H-imidazol- 1 -yl)phenyl}-2-(4-fluorophenyl)-1-(1-
methylethyl)-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-{6-methoxy-5-(4-methyl- 1 H-imidazo-1-y)-2-pyridinyl}-3-methyl-
3H-imidazo[4,5-b]pyridin-7-amine,
2-(4-fluoropheny!)-N-[6-methoxy-5-(3-methyl-1H-1,2,4-triazo]-I~yl)-2-pyridinyl]-1-(1-
methylethyl)-1 H-benzimidazoi-4-amine,
2-(4-fluorophenyl)-N-[6-methoxy-5-(3-methyl-1H-1,2 4-triazol-1-yl)-2-pyridinyl]-1-
methyl-1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[ 6-methoxy-5-(4-methyl- 1 H-imidazo - 1-yD)-2-pynidinyl]-3,5-
dimethyl-3 H-imidazo[4,5-b]pyridin-7-amine,
2-(4-fluoropheny!)-6-methoxy-N-[6-methoxy-5-(4-methyl-1H-imidazol-1-y1)-2-
pyridinyl}-1-methyl-1H-benzimidazol-4-amine,
2-(3-bromo-4-fluorophenyl)-N-{6-methoxy-3-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-
I-methyl-1A-benzimidazol-4-amine,



243-fluoro-5-(trifluoromethyl)phenylEN46-methoxy-5-(4-methyl-1H-imidazol-1-y1)-2
pyridinylj-I-methyl-1H-benzimidazol-4-amine, 2-0 ,5-difluoropheny1)-N-16-methoxy-5-(4-methy1-1H-im
dazol-1-y1)-2pyhidingséniethyl-113-benzimidazol- amine N46-metho xySriearetbsi241H-imidazo 1-
1-y )-2-pyridin ylj- 1 -methyl-243- (trifluoromethypp enyII 1H- benzimidazo I-4-amin e,
N46-methoxy-5-(4-methy1-111- imidazo 1- 1-y1)-2-pyridinyll- 1 -methyl-24 4- (trifluoromethy Ophen yli-
1H-benzimidazo I-4-amin e, 2-( 4-fluoro 3 i0 dophcnyl) N- [6- methoxy-5-0-methyt- 1H1midazo 1- 1

-yI) -2-pyridiny l.met H- ben m|n -b- imidazo 1-
| -y1)-2- pyrldln%/Ji 3040Th i}’y{gﬁglﬁor nﬁu e’f‘ﬁc}'N' ) )ﬂﬁyl%g( %h}i’ﬁfsgfgél“gn 5&%*]@%';'(
-fluorophenyl)- m@%hgg@bgl( yidpgql- ﬁwﬁ@lﬂ’f@ 1- 1-y1)-2-p yridin y ]-ethyl- 1H-benzimidazo

1-4-amine, N-[B-ihéthohop:dpldbmbthy]6 Ihdthionidadd-tnethyy D 2ipyd o by il 2methiyiA]-[2-
(trifluoromethy&@h@pﬂi—bgﬂ@g@ggmig%ge4 -amine, 2434 dimet hylamino)p henyll-N46-methoxy-54

4-methy 1H- | zoI 1 rld methyl- azo ine,
N-[3-[4-[[6- m é |m|dén%d?2‘ft]¥1})ﬂjé Himﬁlh% ﬂlfly ﬁyl 1Hbenzimidazoheny
Ilkacetamide, 2@3 ‘E’fﬂﬁlﬁ&ﬂﬂl’éﬁyﬁl) e %L(%Df*ﬁéthyl 1H-imidazol 1 -y1)-2-pyridinylk 1 -
methyl- 1H- bef\fz[mrdahoksd-fam’rmﬂ%*(ﬂH-dﬂiﬁmﬂp]hgmmwﬂiﬁampﬁhmeyhﬁk@{methyl -1H-imidazol

1-y1)-2- pyrldlru}mqm.M[ i;h!g:lﬁp Wy%gﬁé@pm%mﬁ metho Xy-5-(4- methyl 1H-imidazo 1-

1-y1)-2- pyr|d| [o)¢ 1 me daz -4~ m| P Xy- -5-(4-
methy |- 1H- muﬁz%cl) GEPMEWZ?nyl t#]gﬂ' xyp mflf‘ aml? ec}lt% dazol 4
amine, 2-(3- etﬁ&% ]éﬁ tﬁo‘&&l%‘im methyl-111- |dazo 1- 1-y1)-2-p d ny1]-1-

methyl-1H- bemi-i[ﬁidaﬂmingr-a{tﬁnegethy 1H-imidazol-1-yD)-2-pyridinyl]- 1 -methyl-2-[2-
2-(2-fluoro-5- @th@&@mﬁa&%ﬁm&%m@mmﬂﬂmm&% -imidazo 1-1 -yl)-2- 1-methyl-1

H- ben2|m|daz 4 amin

2-(2-fluoro-5-n oxyp?P Y HS’%’ -mettkfw()x% 55(@“ Sia ff TRSRRG! zi}fp_[-zﬁyfgmyi -I-methyl-
pyridiny1]-1- méth F%l%‘@’ﬁ? iiddYB%:-4-amine,

N46- methoxy-H—(d—nmﬁﬂuyjc—i%mehgﬂo]Jr’l—yﬂm&qﬂy}i@imﬁipm-idﬂieym]yli—ﬁ‘r{a%ﬂl-}p-
methylethoxy) phenyidndtyPenzinidazob4raming o2A2:Hll#aro-4-methoxyph

eny1)-N46- meihﬁxéﬁimg%ﬂ' eth%)pt'enn]hqﬁ-z[%—mg?hgx}m%@ -methyl-1 H-imidazol-1-yl)-2-

pyridinyl}-1-methyl-1H-benzimidazol-4-amine,
N-[3-[4-[[6-methoxy-5-(4-methyl-1H-imidazol-1-yi)-2-pyridinyljamino]-1-methyl-1 H-
benzimidazol-2-ylphenyl]-acetamide, '
2-(3,4-difluorophenyl}-N-[6-methoxy-5-(4-methyl-1 A-imidazol-1-y1)-2-pyridinyl]-1-
methyl-1H-benzimidazol-4-amine,

2-(2,3-difluorophenyl)-N-[ 6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl]-1-
methyl-1H-benzimidazoi-4-amine,

N-[6-methoxy-5-(4-methyl-1 H-imidazo -1 -y1)-2-pyridinyi}-2-(3-methoxyphenyl)- 1 -
methyl-1H-benzimidazol-4-amine,

N-[6-methoxy-5-(4-methyl-1 H-imidazo - 1-yl}-2-pyridiny!}-2-(4-methoxyphenyl)- | -
methyl-1H-benzimidazol-4-amine,

2-(3-ethoxyphenyl)-N-[6-methoxy-5-(4-methyl- 1 H-imidazol- 1 -y1)-2-pyridinyl}-1-
methyl-1H-benzimidazol-4-amine,
2-(2-fluoro-5-methoxyphenyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-y1)-2-
pyridinyll- {-methyl-1H-benzimidazol-4-amine 2HCl H.O,
2-(2-fluoro-5-methoxyphenyl)-N-{ 6-methoxy-5-(4-methyl-1 H-imidazol-1-yl)-2-
pyridinyl}-I-methyl-1 H-benzimidazol-4-amine,

N-16-methoxy-5-(4-methyl-1 H-imidazol-1-y[)-2-pyridinyl]-1-methyl-2-[3-(1-
methylethoxy)phenyi]-1H-benzimidazol-4-amine,

2-(2-fluoro-4-methoxyphenyl}-N-{ 6-methoxy-5-(4-methyl-1 H-imidazol-1-y1)-2-



‘WO 2010/094647PCT/EP2010/051843 - 39 - pyridinyll- 1-methyl- 1H-benzimidazol-4-amine,
N-[6-methoxy-5 -(4-met hyl- 1H-imidazol- 1 -y1)-2-pyridiny1]-243-methoxy-5 - (trifluoromethyl)phenyll-
1-methyl- 1RvMPenrimidazol-4-amine, 2-(4-fluoro-3-methoxyphenyl)-W-[6pmethexyshs{demethyl-
1H-imidazol- 1 -y1)-2- pyridinyl]- 1-methyl- 1H-be'n¥1’rﬁidazol-4-amine,
2-(4-fluoro-3-methoxypheny1)-N[6-methoxy-5-(4-rnethyl- 1H-imidazol-1 -yl)-2- PYridiny1]- 1-methyl-
1H-benzimidazol-4-amine .2HC1 .H20, 2-(4-fluoro-2-methylpheny1)-N46-methoxy-5
-(4-methyl-1H-imida -11-m %/I- 1H-henzimidazol-4-amine, 2-(3
,5-dimethoxyphen T}ﬁiljénﬁ%l@fhi "pgniw%&%%ﬂg%-'iﬁ‘%idazol- 1-y1)-2-pyridinylk 1- methyl-
1H-benzimidaZbitAogtiiie: S2donribr b 137 (iafidasdmethyd)prramipy46] rekibsyys - (4-methyl-
1H-imidazo 1- (dEfikpRmpyiridipydioyl-melhil-dH-benaimidasok4namine,
2:(2-fuoro-S-melheigE T SrmROY S eI HmIAAZRIc Y s2n Ryricinyl- 1-methyi-
1H-benzimidazola4-a1rjn%ne, I\%ifir? hoxy -5-‘2%4- ethyl- 1 IiF!rrlugq zo?r-jol1 -f/%-%-pﬁ%?lﬂk-
(trifluorometh oS IPHEHVIT TR S AR IEEUB A U522, 4-difluoropheny1)-N[6-methoxy-5-(4-methyl-
1H-imidazo1- L2yt Hugsgridtig e 1/p raeyhyl- [iHassrih it obatbaimifeinNdpgahethionds-5 -(4-methyl-
1H-imidazol- lpsyit)sRdpyriceyilidl Avietmiiddo (tifuaremetaoxg)phenyli- 1H-benzimidazol-4-amine,
244-fluoro 3 (suqrepesubph Ao memastrs (et fil%ﬁmg%?gli YA AapyidinvI] -
1-methyl- 1H- (_af%gmil(_jﬁg%l-mgnajne)?% 2{?Iuoroph3e§ny )-N4g¥methbxy-5- 4-rﬁi)tﬁ¥ - -19 -2-pyridiny11-
1 -methyl- 1H- enzn%i 2701 A BINRE ‘-éifg”?ﬁ- ethoxy-5-(4-methyl- 1H-imidazol- -y1)-2-pyrid yl ]-2
-(4-metho xy-Z(ntippherphenylindtHymatbrredzifdeto W amide ok s ihoidios Hd-methyl-
1H-imidazol- Imgthyd2tByisichxithidazoiethayniba242 -met hy1-5-
(trifluoromethy})pheny-LH-IeRzimidaggbdamine (MR MSIIU 3 dme YA imidgzal- 1
-y1)-2-pyr|d1-megg}/lﬁ_-Phe%§- }H;ﬂbenzu’glda %1-4ram|ne,
2[4-(dimethyldmino)p eri;/'rfﬁ Jé-métﬁw} a% B8R 1H-1 idazol- 1 -y1)-2- pyridinylk
1-methy1-1H-BeAAkseas onrethammhenshd'd Smafericti dxpshsal e twlazob limidazol-
1-y1)-2-pyridimytidmytiolkethethiy-birdenkziroidazeliz-ylkbenzonitrile, including any stereochemically
isomerc form shesealy3Rg $ua.PharmaceylialbyRecapiabla artfion salisnsihe solvates thereof
In an embodimel ¢, COMPSHA.oL A THIE Ihig.SSIoped fom the grolp cofmprising
2-(2,4-difluorophenyl)-N-{6~methoxy-5-(4-methyl- 1 H-imidazol-1-y1)-2-pyridiny1]-1-
methyl-1 H-benzimidazol-4-amine,
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-y1)-2-pyridinyl]-1-methyl-2-{4-
(trifluoromethoxy)phenyl]-1 H-benzimidazol-4-amine,
2-[4-fluoro-3-(trifluoromethyl)phenyl}-N-[6-methoxy-3-(4-methyl- 1 H-imidazo - 1-y1)-2-
pyridinyl}-1-methyl-1H-benzimidazol-4-amine,
2-{(2-fluorophenyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-y1)-2-pyridinyl}-1-methyl-
1H-benzimidazol-4-amine,
N-[6-methoxy-5-(4-methyl-1H-imidazol-1-y1)-2-pyridiny!]-2-(4-methoxy-2-
methylphenyl)-1-methyl-1 H-benzimidazo-4-amine,
N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-y1}-2-pyridinyl]-1-methyl-2-[2-methyl-5-
(trifluoromethylyphenyl]-14-benzimidazol-4-amine,
N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-yD)-2-pyridinyl]- 1 -methyl-2-phenyl-1 H-
benzimidazol-4-amine,
2-]4-(dimethylamino)phenyl]-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-y{)-2-
pyridinyl]-1-methyl-1H-benzimidazol-4-amine, and
3-{4-[[6-methoxy-5-(4-methyl-1H-imidazol-1-y1)-2-pyridinyllamino |- 1-methyl-1H-
benzimidazol-2-yl)-benzonitrile,
including any stereochemically isomeric form thereof,
and the pharmaceutically acceptable addition salts and the solvates thereof,



N43-fluoro-4-(4-methyl-1H-imidazol-1-yephenyl]-2-(4-fluorophenyl)-1,6-dimethyl-1Himidazo[4,5-c]pyri
din-4-amine, N-[3 -fluor -4-(4-methyl- 1H-imi dazo 1- 1 -yep henyl] -2-(4-fluorophenyl)- 1,6-dimethyl-
1Himidazo[# 8 2firidii?4-amine .2CH3S03H, N- -l -fluoro-4-(4-methyt- BYERBAYNIL83-yep
heny1]-2-(4-fluoropheny1)- 1,6-dimethyl- 1Hirnidazo [4,5-c]pyridin-4-amine .2HCI,
2-(4-fluorophenyfl-N-[6-methoxy-5-(4- ethy H-. idazo 1- 1 -y1)-2-pyridiny I]- 1
-methyl1H-benzimidazol-4-amine, 2-(4-fluorophenyl)-N[6-methoxy-5 -(4-methyl- 1H-nnidazol- 1
-y1)-2-pyridiny1]- | - ethyll enzi dazol 4-a 1,

2-(2,3- dlfluoropheny %%%?y- -(ﬁomg? fl%%l(r)n éfzdo( )1quﬁle§t%c§/rfr 8%}5&6 Jgir oup

methy1-1H- béﬁ’iﬂﬁﬁég‘ﬁol 4 -amine .2HCI 242,3 -difluoropheny1)-N4

6-methoxy-5-(d-ihdkiny -1+ imidadel Hynditarol-1- ylinbthy!l-1# Bernzimhdayioli4eating) yi-14-
2-(4-fluoro-3- r&gﬁg@gypﬁ@@yﬂi&mq%mgmoxy -5 -(4-methyl- 1H-imidazo I- 1 -y1)-2-

pyridiny1]- 1 methy, 1H Zi 3
2-(4-fluoro-3-m er 22@ %&% methoxy-b- ?&[ﬁ%%?H é}%%]i’he% ]tzép%/]fllQ myﬁ ”{ -methyl-
1H-benzimidd®§4 aﬁo ﬁépfl@ﬁﬁﬁ]@%oéﬁ 1)-N46- methoxy 5 -(4-methyl- 1H-im dazol- 1
-y1)-2-pyridinyVH 3 Sunetiy(- it hgnizifridaizeb 4l aphipeng HCHAHRG rapkeny - 1,6-dimethyl- 17

2-(3,5- dimethgﬁmlggpyg};]ygﬁﬂﬁgm%@ M}methyl 1H idazol-1-y1)-2-pyrid nylk 1-

methy1-1H-benzimidag p@kﬁg}m& Incltlio anv. gipachemieally somenis,iaim ereal,and the

pharmaceutically acce tion salts an vates thereof. an em ment the
compound of EGTAOFTUIRE se@8i8e from the group comprising: N[3-fluoro-4-(4-methy1-1H-1
idazol-1-yOphenyfiefheoybpdaynihosdfméthethyHifdithaito o 5L cipyRidimidiayHinepethyl-
2-(4-fluorophenyhi-Miarnethoxynsidd-sethyl-1H-

idazol-1-y1)- 2 (3%?'@}‘111)1%&%&% %@%{I&ﬂ@ . .,f)ail- ﬁ'[ﬂrﬁf imidazol-1-y)-2-pyridiny

2-(4-fluoro-3-met Oﬁ/{% oxy- - 4 me Thimidazol-1-y1)-2- pyrldlnyl] -1- -methyl- 1
H-benzimidaZBR4Ramiddeprigilazpblyamine. 2H

2-(2,3-difluor oAyl e pireat oA 6-(de thethy- Mﬁmnﬁm&ziéfmma)zglﬂwﬂdwmdmyl}—l-
methy1-1H- b%@mimeﬂz@mgg@ow@ﬁmguo and WO 2010/094647PCT/EP2010/051843 - 41 -
2-(3,5-di h 1 1-

(3,5-dimet axqﬁﬁé?&% L)-N4 r%é%ﬂ&zgfﬁvigg%%mxk}'é &%@&g 1y ) 2anynginyly-

methyl-1H-ben azoI 4-ami Inane gent the compound of Formula (1) is
2-(4- fluorophéﬁ?ﬂ“&f pL-methyl-14- bcnzml azol-4-amme .2H

methoxy-5-(4-ridtiiypore H-invidaxppticys)-X-pymisithgry-3-rhetsiivl Hizbendmailaizob42-amine, including
the pharmacep@igaﬂw@qca@tagﬂa Hddbitigmialisianddhe solvates thereof 5In an embodiment the

compound of b % %ﬁp{ %@@Q)Q %EM methyl-1H-mmidazopl-{-yl)-2- Hyrldmyl] 1-
methoxy-5-(4- me t 1H |m - - 2 pyrldl(nlyl -1- methyl -1H-benzimidazol
mcthy 1H- benzmn azol- amme 2H 20, and

2-(3,5-dimethoxypheny!)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-yl}-2-pyridinyl]-1-
methyl-1 H-benzimidazol-4-amine,
including any stereochemically isomeric form thereof, and the pharmaceutically

acceptable addition salts and the solvates thereof.

In an embodiment the compound of Formula (1) is selected from the group
comprising:
N-[3-fluoto-4-(4-methyl-1 H-imidazol-1-yDphenyl]-2-(4-fluorophenyl)-1,6-dimethyl-17-
imidazo[4,5-c]pyridin-4-amine,
2-(4-fluoropheny!)-N-{ 6-methoxy-5-(4-methyl-1 H-imidazo-1-y1)-2-pyridinyl]-1-methyl-
i H-benzimidazol-4-amine,
2-(4-fluoro-3-methoxyphenyl-N-[ 6-methoxy-5-(4-methyl-1 H-imidazol-1-yl)-2-
pyridinyi]-1-methyl-1 H-benzimidazoi-4-amne .2HC1 .H;O,
2-(2,3-difluoropheny!)-N-[6-methoxy-5-(4-methyl- 1 H-imidazol- 1 -yl)-2-pyridinyl]-1-
methyl-1H-benzimidazo-4-amine .2ZHCI H,0, and



amine. In an embodiment the compound of Formula (1) is 2-(4-fluoro-3-
methoxypheny1)-N46-methoxy-5-(4-methyl-1H- imi
dazol-1-y1p@pyridinydi7L-methyl101H-benzimidagol-4-amine .2HC1 .HEGTEP R YrBihbodiment the
compound of Formula (1) is 2-(4-fluoro-3- methoxypheny1)-N16-metho xy-544-
methyl-1H-imidazol-1-y1)-2-pyridinyll -1-methyl1H-benzimidazo I-4-amine, including the
pgarma_lcg_utically acceptable addition salts and the solvates thereof 15All possible combinations of the
above-indicated jnteresting embodiment: nside  be e ed withi e of this
invention. Eﬁﬁ%g ;;%rlé%egiﬁ(tglﬁmrg%n ?@oﬁ%@%%%agﬁ%égcggiﬁg%ﬁﬁg%?ggﬁfﬁlﬁqg‘@ compounds of
Folmula (1) arfacsidy e UseAReIRsaR i HRMe adiiond B¥scribed, it can be necessary to protect reactive
final produt,to o] B e . oot miiacting groups

, unwan rticipationJn the.reaction ntional cting gr
pe used in acERHUAAES PRIt Hor SRRl Coa gy G e R Wate
"Protective Groups.imnchdasichcpramsggrigehngrsiinacdiieg, stisand i ssunds of Formula (1)
and the subgrgigpsosthereof can be prepared by a 25succession of steps as described hereunder. They

are generally prepared from starting materials which are ejther commercially avail or prepared by
standard fneans obvi&is ?@@W%@Rﬂ@&%%@ﬁ%‘ﬁ%&&%&é ‘fﬂ%%%@’%@ﬁ%bffvgéntion can be

also preparedisingxstandand:synthetivirorebsds Lomidionly Lisedhy tHobensignéderi-the art of organic
chemistry. 30The general preparation of some typical examples is shown below: WO
2010/094647ITT/EP2010/051843 - 42 - Experimental procedure | In general, compounds of formula
(1) can be prepared ds setobbbistoiersimponrdidbiesaia dofretf 48 Aenbefore: A2 NHR3 A172
A haloZ methoxyphenyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1 -yl)-2-pyridinyl}-1-methyl-

10 1H-benzimidazol-4-amine .2HCI .H,0.

In an embodiment the compound of Formula (1) is 2-(4-fluoro-3-
methoxyphenyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1 -yl}-2-pyridinyl}-1-methyl-
1 H-benzimidazol-4-amine, including the pharmaceutically acceptable addition salts and

the solvates thereof

15 Al possible combinations of the above-indicated interesting embodimenis are

considered to be embraced within the scope of this invention.

The present invention also encompasses processes for the preparation of
compounds of Formula (1) and ssbgroups thereof. In the reactions described, it can be
necessary to protect reactive functional groups, for example hydroxy, amino, or

20 carboxy groups, where these are desired in the final product, to avoid their unwanted
participation in the reactions. Conventional protecting groups can be used in
accordance with standard practice, for example, see T. W. Greene and P. G. M. Wuts in
"Protective Groups in Organic Chemistry”, John Wiley and Sons, 1999.

The compounds of Formula (I) and the subgroups thereof can be prepared by a
25 succession of steps as described hereunder. They are generally prepared from starting
materials which are either commercially available or prepared by standard means
obvious to those skilled in the art. The compounds of the present invention can be also
prepared using standard synthetic processes commonly used by those skiiled in the art

of organic chemistry.

30 The general preparation of some typical examples is shown below:



R1 Scheme 1 yiLy3 yz (11-a)(111-a) base, solvent catalyst, ligand R3 A2halo A' % N-2( RH2 1NA3
(11-b)(11I-b) 5 Scheme A compound of formula (I) can be prepared via a coupllng reaction between
an intermedk@epfMetdla (11-a) and an intermedigte of formula (111-a), SF¥EZEBUPIG reaction
between an intermediate of formula (II-b) and an intermediate of formula 10 (111-b). In Scheme 1, halo
is defined as Cl, Br or 1. This reaction may be performed in the presence of a suitable base such as,
for example, Cs2CO3 or sodium tert-butoxide. The reaction can be performed in a reaction-inert

solvent such agF for e)é%%%le M@ |lé§ ne, N,N- dlmethylformamlde (DMF), 1,2-dimethoxyethane (DME),

tert-butanol o eaction typicall erformed in the presence of a catalyst system
comprising of&ﬁ%@ﬁ%%ﬁl‘é‘?ﬁ%é@ﬁnﬁglﬁ é%b%?l%ﬁ?&@?geaagc%cto%uei 1113.%%:% F&?y d2(dba)3),
wherein all variables are defined as hereinbefore:
/AQ NH, R?
AT ‘ N __:<

= /A halo L

TRy .

Vi, ~2Y3
R? 2
v -y
%/Z

(I-a) (1Hl-a) Al /
. base, solvent

iR ™~N q
catalyst, ligand R1‘</#‘ A

RS Re "

AT N
X )i\/‘A“ MM /<Z

{1-b) (IHl-b}

Scheme 1

A compound of formula (1) can be prepared via a coupling reaction between an
intermediate of formula (11-a) and an intermediate of formula (1lI-a), or via a coupling
reaction between an intermediate of formula (11-b) and an intermediate of formula

10 (J1I-b). In Scheme 1, halo is defined as C1, Br or 1. This reaction may be performed in
the presence of a suitable base such as, for example, CspCO3 or sodium ters-butoxide.
The reaction can be performed in a reaction-inert solvent such as, for example, toluene,
N, N-dimethylformamide (DMF), 1,2-dimethoxyethane (DME), fert-butanol or dioxane.
The reaction typically is performed in the presence of a catalyst system comprising ofa

15 suitable catalyst such as tris(dibenzylidencacetone)dipalladium (Pdz(dba)s),
palladium(1T) acetate (Pd(QAc),) and a ligand such as {9,9-dimethyl-9H-xanthene-4,5-
diyD)bis[diphenylphosphine] (Xantphos), [1,1-binaphthalene]-2,2"
diylbis[diphenylphosphine] (BINAP). bis(2-diphenylphosphinophenyljether
(DPEphos), or dicyclohexyl[2',4',6'-tris(1-methylethyh){ 1,1'-biphenyl]-2-yl]-pho sphine

20 (X-phos). Preferably this reaction is carried out under an inert atmosphere, such as a
nitrogen or an argon atmosphere. Reaction rate and yield may be enhanced by

microwave assisted heating.



palladium(11) acetate (Pd(OA€)2) and a ligand such as (9,9-dimethy1-911-xanthenc-4,5-
diyObis[diphenylphosphine] (Xantphos), [1,11-binaphthalene]-2,2'- diylbis[diphenylphosphine]
(BINAP), bi${2-HiessAphosphinophenyDether (QREphos), or PCT/EP2010/051843
dicyclohexyl[2',41,6'-tris(1-methylethyl)[1,1-biphenyl)-2-y11-phosphine 20(X-phos). Preferably this
reaction is carried out under an inert atmosphere, such as a nitrogen or an argon atmosphere.
Reaction rate and yield may be enhanced by microwave assisted heating. WO 2010/094647--

PCT/EP201010518; ﬁ%&?@ﬁk@%ﬂ%ﬁ@%@@%@@@JM&%% fihssesction,san gptionally be
removed by treatment of a solution of the com r}aﬁ }@n@i} ﬁ% uglg Qé% solvent or in a mixture
of solvents, sUEHEE Yot eafﬁﬁfﬁfé 3?1@391 Wi Su Seme o tiolftinctionalized
silica. 5In an ane@fmm.véspméamt@h@lql§qrmlwﬂ@ﬁ>%w@%el&‘flﬁa ‘t‘i‘ﬁ%1 defratidrt opERiEs, a compound

of formula (1) whereinitti@mXi3:is Mjican be prepared via an aromatic nucleophilic substitution between
intermediates of formula (11-a) and (lll-a). This reaction may be performed under basic or acidic

conditions’ e.dn i #herprase feecef e e ﬁﬁéﬁﬁ‘&h@sﬁf fefic é%:ﬁﬁ in ey dabrsionsdid8olveht such as, for
example, 2- 1Qgnppanbbf Reactioyateearia Yietdvmaybheaarikancpddlyvmiorewsnaiassisted heating. It

groups containing.suitakle, flngtichiad arpipsRUGh-a: 0L example (halpadpretested)amines, alcohols,
or ketones, can be used t% mco&sooraée f rt er substlt tion [laigt%erns in comh)oung ngf fc%rmula (1).

Experimental E)% e P B TR e diaté ot Bflr%ﬁaﬁ Oé%’ne 111rép re a reduction of an
z
as defined before.

inteimediate o%?ﬁfd@‘(f}%‘)eé‘é@ﬁ%%@%ﬁ%ﬁﬁ@%@é&\?\?’l%Péﬁ‘ﬁ‘ & @‘%Frfé"ﬁf@% Sr
The reduniion @bdpioR¢kajoeantbecbyididoted by ebaredntjomalrovetioegsich bsitiag.example, a
reductive hydrogenation or reduction with a metal or a metal salt and an acid gor examp a metal

such as iron, dF a2FARAICER IR, LS PRPLHORI S SIS GOSN IR C@r@%ie 2S04 or the
like) or an organineciddesdticatidaethetike)sot biwoweliaknbrhorriotgifor restwetting a
nitro-group to themgerrRsRemsiRaamine. A2 NO Al:5J2 jA4 reduction R1INA3

Experimental procedure 2
15  Anintermediate of formula (II-a) can be prepared by a reduction of an intermediate of

formula (TV) as shown in Scheme 2 below, wherein all variables are as defined before.
The reduction of (IV) to (II-a) can be conducted by a conventional method such as, for
example, a reductive hydrogenation or reduction with a metal or a metal salt and an
acid [for example a metal such as iron, or a metal salt such as SnCl; and acid such as an
20 inorganic acid (HCY, HaSO; or the like) or an organic acid {acetic acid or the like)], or

other well-known methods for converting a nitro-group to the corresponding amine.

A2 A2
ATE | N02 A1 NHE
XL Y. reduction X A\/A’"
R A
N r2 N’j\Rz
{(BV) {ia)
Scheme 2

Experimental procedure 3

25 Anintermediate of formula (I1-a) can also be prepared by a copper catalysed reaction
of an intermediate of formula (V) with a (un)substituted imidazole or triazole of
formula (VI) according to Scheme 3, wherein halo is defined as Br or I and wherein all
other variables are defined as mentioned hereabove. The reaction may be performed
under a protecting atmosphere such as, for example, Ny atmosphere. Stirring, clevated

30 temperatures (for example between 70-200 °C) and/or pressure may enhance the rate of
the reaction. The reaction typically is performed in an organic sotvent such as, for



(IV) Scheme 2 Experimental procedure 3 25An intermediate of formula (lI-a) can also be prepared by
a copper catalysed reaction of an intermediate of formula (V) with a (un)substituted imidazole or
triazole of feiemt/gwidccording to Scheme 3, wherein halo is defined E&BFBO1Ud8herein all other
variables are defined as mentioned hereabove. The reaction may be performed under a protecting
atmosphere such as, for example, N2 atmosphere. Stirring, elevated 30 temperatures (for example
between 70-200 C) and/or pressure may enhance the rate of the reaction. The reaction typically is

perfomed n 2 RN SNSRI N %%314990%%&%?@%053!%%3@644 example,

dimethylsulfoxide rma ). Optignally, th X formed in the

presence of a%%@%%ﬁ%r?@é&%ﬁﬁsﬁ%% &R “Eﬂ f‘iﬁé %)2 (%ﬂf’or a ligand

such as N,M-diinithybetry(Enatiamife @hga,tlcoswh%dﬁfﬁr@mtwleéﬁb@ﬁé@tﬁl?%@ﬁde}ﬁas copper salts,

for example, gappethiexide é&%ﬁewmmx@raw@ﬂ%mgomma@& bepsedinxaatalytic or

stoichiometric amo (ﬁ% d1T eeoamlno %i%) 10040 Tg %ﬁ QZ&Q&R pg%&gggggggore the reaction, and
a suna

can be deproteclfgdr &r reaction e useo mino-pro Ct.% ouep in accordance with
standard pracABeURSYT dba#piacseeur o ahY IE’éll eI\WWfﬁ%& ?’%%ec i7&'BFoups in Organic
Chemistry”, Jahd dAfilby dapcbBotrg, @9 9caCONAR tARUNH T 2 suitable amino-PIAREHIYERRINA3 10
Scheme 3 Expesimentalpracediddractice, for example, see T. W, Greene and P. G. M. Wuts in

"Protective Group% n Organic Chemistry", John Wiley and Sons, 1999

K 1 /’
A1 / \( R ~_</ NH Cu(l) A
hal /A4 N;—K solvent R / N/}%\ A
alo A3 2 <
RZ
(V) (V1)
10 {li-a)

Scheme 3

Experimental procedure 4

An intermediate of formula (I1-a) can also be pr:,pared by conversion of the halo-
substitutent in intermediate (11-b) into an amino-group or & masked amino functionality,

15  which can subsequently be converted into an amino-group, according to Scheme 4. In
Scheme 4, typical reaction conditions known to those skilled in the art can be used. In
Scheme 4, halo is defined as Cl, Br or I, and alt other variables are defined as

mentioned hereabove.

A? 2
e yhalo A?’fA NH,

(1-b) (1)
20 Scheme 4

Experimental procedure 5

An intermediate of formuta (IV) can be prepared via a nucleophilic aromatic
substitution of an intermediate of formula (VI with a (un)substituted imidazole or
triazole of formule (V1) according to Scheme 5, wherein halo is defined as F, Cl, or Br
25  and wherein all other variables are defined as mentioned hereabove_. The reaction may
be performed under a protecting atmosphere such as, for example, N, atmosphere.
Stirring, elevated temperatures (for example between 70-170 °C) and/or pressure may



An intermediate of formula (I1-a) can also be prepared by conversion of the halosubstitutent in
intermediate (lI-b) into an amino-group or a masked amino functionality, 15 which can subsequently. be
converted in§*anidftiedigroup, according to Sche e 4. In Scheme 4, typicEERAtH6TIBANditions
known to those skilled in the art can be used. In Scﬁeme 4, halo is defined as CI, Br or 1, and all other
variables are defined as mentioned hereabove. (lI-b) 20Scheme 4 Experimental procedure 5 An
intermediate of formula (V) can be prepared via a nucleophilic aromatic substitution of an inteimediate
of formula (VII), with 2 4un ub |tuted | ole or tria oIe formul accordin Io Scheme 5,

S L R R B R S e e %

¢ Teaction
wherein halo is e ne wherein v rla es are ?inef]ne as mentioned

hereabove. Th@?%ﬁBW%@B@WMW %%%@Q%ﬁ%%%ﬁ@ﬂ%@f@ﬁexample N2
atmosphere. Stiringscelévated terhperdturestifor Exaipl€heeenEigN170 C) and/or pressure may
WO 2010/094647-45 PCIMPZO&@/051843 en;aance the rate of the reactl%l ,}Eggne@gtion typically is
perfoimed in an orgamﬁolve tsuch ast Ple, DMSO DMF, or N-methy|pyrrolidinone (NMP) in
the presence of a base , for gxam 3 GSRER3, RQQE{;‘N O A172 halo-34 -A
A3 (VID)(VI) (IV) 55c?1eme =

R2

(Vi) (V1)
(V)
5 Scheme 5

Expermmental procedure 6

An intermediate of formula {I1-b) can be prepared from intermediate of formula (11-a)
via a Sandmeyer reaction according to Scheme 6 by conversion of (II-a) into the
corresponding diazonium salt followed by treatment with a reagent such as, for

10 example, KI, CuBr, or CuCl. Typical reaction conditions known to those skilled in the
art can be used in Scheme 6. All variables in Scheme 6 are defined as before.

2
A’;\ NH, , /A2 halo
)\ | Sandmeyer il\/
X Sy reaction S A
Rt N7 a3 — R Nt e
%N‘;K R %/K
Rz R2

{i-a) (Hi-b)
Scheme 6

Experimental procedure 7

15 An intermediate of formula (11-b) wherein A’ and/or A” are N, hereby named an
intermediate of formula (1I-b1), can be prepared via a nucleophilic aromatic
substitution of an intermediate (VIII) wherein A’ and/or A* are N, with a
(un)substituted imidazole or triazole of formula (V1) according to Scheme 7, wherein
LG is defined as F,Cl, Br, or NO;, wherein haio is defined as Br or 1, and wherein all

20 other variables are defined as hereinbefore. The reaction may be performed under

similar conditions“ as described for experimental procedure 5.

1//1‘\\/hato
ﬁ( R ey g
o /AA N——P i . oA
LG R? R~ /NK .
N-—‘“
(Vi R?
A" andfor A3 are N V1) (H-b1)

Al and/or A° are N



- Experimental procedure 6 An intermediate

of formula (11-b) can be prepared from intermediate of

formula (ll-a) via a Sandmeyer reaction according to Scheme 6 by conversion of (II-a) into the

correspondi@ditiadniasn salt followed by treatme
or Cud. Typical reaction conditions known to those
variables in Scheme 6 are defined as before. A2 NH Ai 72

g%with a reagent such es}fiori0escample, Kl, CuBr,
killed in the art can be used in Scheme 6. All
Sandmeyer reaction / INA3

" A3 (II-b) Scheme 6 Exnerimental procedure 7 15 An intermediate of formula (11-b) wherein Al
and/or A3 are N, hereby named an intermediate gf farmtla (l1-hi), can be prepared via a nucleophilic

I) wherein Al and/or A.3 are N, with a (un)substituted

aromatic substitution of an intermediate (VII
imidazole or trgx Sl proced ?ccording to Scheme 7, wherein LO is defined as F,C1, Br, or

NO2, wherein KRG aefiRtaeiommyn {1

sleit BPEoRit Nl aneddtined as

hereinbefore. ThHerreation nayrbe Heridinmed dsdée sinpdacdconditidasoas tescnilrethfoXBXperimental
proceduress. K £2inalentdtil@AR) AhaleBdndlatUASiction inert solvent, such as THF, and

optionally a suitable base, such as Et:N, according o Scheme 8. An intermediate of

formula (XI), can subsequently be prepared via alkylation of an intermediate of

formula (X) with an intermediate

of formula (XI), in the presence of a reaction inert

solvent such as, for example, DMF, and a suitable base such as, for example, Cs;COs

i0

or K;COs3, and optionally in the presence of a catalytic amount of a iodide salt such as,

for example, KI or Nal. A condensation reaction of intermediate (XII) with an

ammonia source such as, for example, ammonium acetate (NHsOAc) subsequently

yields a compound of formula (I1-b2). In Scheme 8, halo is defined as Cl, Br, or 1,

halo2 is defined as Cl or Br, and all other variables are defined as mentioned

15 hereinbefore.
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Scheme 8

For the construction of the imidazole ring n an intermediate of formuia (11-b2), the

order of introduction of R* and R’
US2006/0004013 for 1-(4-bromo-2-methoxyphenyl)-4-methyl-1H-Imidazole.

20

Experimental procedure 9

can be reversed. This type of reaction is described in

An intermediate of formula (I1I-a), wherein R is carbon-linked to the heterocycle, and

wherein Z is N-R®, hereby named an intermediate of formula (I1-al), can be prepared

by an acylation of an intermediate (XHI) with an intermediate of formula (XIV)

25

followed by a condensation, according to Scheme 9. The acylation reaction can be

carried out in a solvent such as, for exemple, pyridine or a reaction inert solvent such

as, for example, DMF. The reaction may be performed in the presence of a base such



(VIM)R2 K and/or A3 are N(VI) A1 and/or A3 are N WO 2010/094647PCT/EP2010/051843 Scheme 7
Experimental procedure 8 An intermediate of formula (lI-b) wherein X represents CH, hereby named
an intermediieupfomidtla (11-b2), can also be pgﬁp”ared via acylation oP§iHEHHEAIGTER4EX) 5to yield
intermediate (X) in the presence of a reaction inert solvent, such as THF, and optionally a suitable
base, such as Et3N, according to Scheme 8. An intermediate of formula (XII), can subsequently be
prepared via alkylation of an intermediate of formula (X) with an intermediate of foimula (XI), in the

presence of & [N SONERSUGh. a0, IO MR, DI, BRA.A Sulable g such as. for

example, cs2803" 150r o tionally m t presence of a catalytic amount of a iodide salt
such as, for ek’ﬁﬁ?ﬁ%@ﬁﬂ%@@&%@ﬁ%&%ﬁ %‘é&ﬁfoﬁ‘@f%ﬁt@?ﬁ]‘vﬁéﬁfﬁi’é@(ﬁ?ﬁ%ﬁﬁlgr{%mmm|a source
such as, for exaheple Samaimanilsimadesatd BildaDAD] slibseyuentllyictidsiatsmpobrieref formula
(II-b2). In Scheme 8, halo,jg defined as Cl, Br, or 1, halo2 is defined as Cl or Br, fnd all other variables
are defined as mept!oned 1§hq‘\fj‘elnbefore A§2halo --2A24cABtacylation A2h 1Flhalo2lA4 HN

A30 “Re * halo SN N-~pao
Vi ~2Y3 0 2} condensation
2
AV
Y1\Y2/Y
{Xny (XIV) (Il-at)
3 Scheme 9

In a similar condensation procedure, intermediate (XIII) can be condensed to
intermediate (Iil-al) directly by using a carboxylic acid of formula R*-COOH. This
reaction may be performed under dehydrating conditions such as, for example, heating

in a solvent such as, for example, polyphosphoric acid.

10  Experimental procedure 10

An intermediate of formula (11I-al), can also be prepared by treatment of an
mntermediate of formula {XII1) with an aldehyde of formula (XV). The reaction
typically can be performed in the presence of a reducing agent such as, for exanple,
sodium metabisulfite. The reaction typically may be performed in a reaction mert

15  solvent such as, for example, N,N-dimcthylacetamide (DMA), according to Scheme 10.
In Scheme 10, halo is defined as Cl or Br and all other variables are defined as

mentioned before.

R3
NH,
halc ﬁ R3 H N:<
a
~ \Rg N halo N N\Rg
Y1 7Y 0 i 3
Y \Yz//Y
(XHh (XV) {1l-a1)

Scheme 10

20  Experimental procedure 11

An intermediate of formula (Tl-al), can also be prepared by treatment of an
intermediate of formula (XVI) with an aldehyde of formula (X'V). This reaction may be
performed in the presence of a reducing agent such as, for exarnple, sodium dithionite.
The reaction typically can be performed in a reaction inert solvent such as, for example,
25  ethanol. In Scheme 11, halo is defined as Cl or Br and all other variables are defined as

mentioned hereinbefore.



(IX)O(X)(XI) -halo A1'22-2 R2 (XII)(l1-b2) Scheme 8 For the construction of the imidazole ring in an
intermediate of formula (H-b2), the order of introduction of R2 and RI can be reversed. This type of
reaction is W&SHBERAT20US2006/0004013 for_14g4;brom0-2-methoxyﬁ%@lﬁﬂg%se}ﬁﬁl-IR-Imidazole.
Experimental procedure 9 An intennediate of formula (Ill-a), wherein R' is carbon-linked to the
heterocycle, and wherein Z is N-R9, hereby named an intermediate of formula (lll-al), can be prepared
by an acylation of an intermediate (XIII) with an intermediate of formula (XIV) 25followed by a
condensation, according tQ,gcheme 9. The acylation reaction can be carried o fitin a solvent such as,
for example, pyridinhealgr a riedction inert solvent suchds, for example, DMR=FRe reaction may be
performed in the prese ase such W@lO/O@#ﬁ?ﬁﬁTﬁEB 01@/05 47 - as, for
example, Et3N. The subsequent condensationyeaction can be carried qut by heating the crude
acylated product in a solveht such as, for example, acetic acid. In Schemg,g,\’ﬁalo is defined as Cl, Br
or I. and all other variables are defined as before. R3

Vi) (XV) (Ill-at)
Scheme 11
Experimental procedure 12
Alternatively, an intermediate of formula (IlI-al) wherein R’ is different from H,

5  hereby named an intermediate of formula (111-a2), can also be prepared from an
intermediate of formula (1{Tal) wherein R’ is H, hereby named an intermediate of
formula (111-a3). The group R”* can be introduced via N-alkylation, leading
predominantly to an intermediate of formula (Ill-a2) wherein R™ is a substituent as

defined before, except hydrogen, as described in Scheme 12.

R3 R3
N:< N-alkyl N::<
-a tion
halo. -y, NH STEYERT hale N N-—~r20e
\'% \Yf"fs Y’ ‘nys R% is R? other than H
10 {Hl-a3) (1-a2)

Scheme 12

Experimental procedure 13
An intermediate of formula (XIIT) can be prepared via reduction of an intermediate of
formuia (XVI) as is shown in Scheme 13, wherein halo is defined as Br or Cl, and

15 wherein all other variables are as defined before. The reduction of (XVI) to (XIII) can
be conducted by a conventional method such as, for example, a reductive
hydrogenation or reduction with a metal or a metal salt and an acid [for example a
metal such as iron, or a metal salt such as SnCl, and acid such as an inorganic acid
(hydrochloric acid, sulfuric acid or the like) or an organic acid (acetic acid or the like}],

20 or other well-known methods for converting a nitro-group to the corresponding amine.

NO, NH,
halo H halo ﬁ
= \RQ reduction | S \Rg
Y1 \YfYS —_— Y \Ygf'Ya
XV (A

Scheme 13

Experimental procedure 14




XN (XIV)(lil-al) 5Scheme 9 In a similar condensation procedure, intermediate (XIIl) can be
condensed to intermediate (lll-al) directly by using a carboxylic acid of formula R3-COOH. This
reaction may' Be*Bf8#HEd under dehydrating condigions such as, for exdtfiBIEPHEAALH a solvent
such as, for example, polyphosphoric acid. 10Experimental procedure 10 An intermediate of formula
(ll1-al), can also be prepared by treatment of an intermediate of formula (XIII) with an aldehyde of
foimula (XV). The reaction typically can be performed in the presence of a reducing agent such as, for

ch a5, Tor examEI R B e 10, hato s
Suchn as, 10r exa e, IN,IN- e | , ) 1Qy . ) )
defined as Cl of E‘gﬁd@}laé?logﬁgﬁl \l/lér?as&gén grlé% &&ﬁ%ﬁ%‘%rﬁ?&ﬁ%ﬁgﬁg te NH2'F flalo ROR3H halo 0
yz (XI(XV)) Sthsfe robolexperasritarprotdagress Brairtérvhsttad opfondafngd 4s4.), can also

be prepared bytreaBnemtioflancinteinhdiate ot iainnglas @Sihewithfar.aldehyde of formula (XV). This

reaction may be performed in the prig8ence of a reducing agent suckcgs, for example, sodium
dithionite. The reaction typicaip e B#med in a reactiemnertsolvent such as, for example,

25ethanol. In Scheme 11, halo is defined as Cl o%gﬁgnd all other|variables®re defined as mentioned
8

hereinbefore. WO 2010/094647BGTEP2010/051843> Vi 7Y
5 (XVID) (XV1)
Scheme 14

Experimental procedure 15

An Intermediate of formula (I1I-b), wherein R? is carbon-linked to the heterocycle and
Z is N-R’, hereby named an intermediate of formula (III-bl), can be prepared as shown
10 in Scheme 15. In a first step, acylation of intermediate (XVIIT} with an activated
carboxylic acid derivative such as, for example, a carboxylic acid chloride, vields
intermediate (XIX) which can be condensed to a intermediate of formula (XX).
Alternatively, a one step preparation of intermediate (XX) can also be performed via
condensation of an intermediate of formula (XVIII) with a carboxylic acid of formula
15 R°-COOH under dehydrating conditions, such as heating in a solvent such as, for
example, polyphosphoric acid.
Deprotonation of an intermediate of formula (XX) with a base such, for example,
lithtum hexamethyldisilazide, in a reaction-inert solvent such as, for example, toluene
or (methyljtetrahydrofuran, followed by treatment with an alkylating agent such as, for
20 example, CH:l, leads to an intermediate of formula (XX).
Reduction of an intermediate of formula (XXI) via reductive hydrogenation, or
treatment of (XXI) with a reducing agent such as, for example, iron in acetic acid, or
other well-known methods for converting a nitro-group into the corresponding amine
vields the required intermediate of formula (111-b1).
25 Inscheme 15, all variables are defined as mentioned before.



-48-NO,Hhalo vi YIY2R90 (XVI)(XV)(lll-al) Scheme 11 Experimental procedure 12
Alternatively, an intermediate of formula (111-al) wherein R9 is different from H, Shereby named an
intermediat® 8ABAMAE1111-a2), can also be prepgred from an intermed?éi@’%’?zl‘g%éﬂﬁ%\/lal) wherein
R9 is H, hereby named an intermediate of formula (111-a3). The group R9a can be introduced via
N-alkylation, leading predominantly to an inteimediate of foimula (I111-a2) wherein R9a is a substituent
as defined before, except hydrogen, as described in Scheme 12. N--

3
NH, _ NH, |, | N’{R
O,N o NH, acylation Q,N . NYRB condensation -_NH
| — ON Ay
Yo #Y? yi.2Ys O —_—
Y2 Y2 Vi 2Y?
Y2
XV (XX} XX
R3 R3
N-alkyiation N::( reduction N':—‘(N _
e At T AR
|
Y1 Y3 Yil#Y3
Y2 Y2
(XX1) (11-b1)

Scheme 13

Experimental procedure 16

Alternatively, an intermediates of formula (I1I-b1) can be prepared as set out below n
5  Scheme 16, Deprotonation of an intermediate of formula (XXII) with a base such as,

for example, lithium hexamethyldisitazide, typically in a reaction-inert solvent such as,
for example, toluene or (methyl)tetrahydrofuran, followed by treatment with an
alkylating agent such as, for example, CH;L, leads to an intermediate of formula
{(XXIID). Treatment of an intermediate of formula (XXIIT) with 4 halogenating agent

10 such as, for example, phosphoroxychloride (POC;) gives an intermediate of formula
(XXIV). This intermediate can be converted to an intermediate of formula (XXV} via
reaction with amines, alcohols, thiols, or via Suzuki reactions with aryl- or alkyl-
boronates. As in Scheme 13, reduction of an intermediate of formula (XXV) via
reductive hydrogenation, or treatment of an intermediate of formula (XXV) with a

15 reducing agent such as, for example, iron in acetic acid, or other known methods for
converting a nitro-group into the corresponding arnine, gives the required intermediate

of formula (ITI-b1). In scheme 16, all variables are defined as mentioned before.



N-alkylationhalo 10(llI-a3)(lll-a2) Scheme 12 Experimental procedure 13 An intermediate of formula
(XI11) can be prepared via reduction of an intermediate of formula (XVI) as is shown in Scheme 13,
wherein halsgsuigfiiedl as Br or Cl, and 15whereip, all other variables arB@GEsEgaitgiiséfore. The
reduction of (XV1) to (XIIl) can be conducted by & conventional method such as, for example, a
reductive hydrogenation or reduction with a metal or a metal salt and an acid [for example a metal
such as iron, or a metal salt such as SnC12 and acid such as an inorganic acid (hydrochloric acid,
sulfuric acid or the like) @y an organic acid (acetic apid or the like)], 20 or other well-known methods for
converting a nitro-grpu to the corresponding eibnirfe. NO2NH, H reductionR9 YL.'.\ng({s“{{L?gY3 (XIII)
Scheme 13 Expsri hrocugiketbd R HW?PCT/E@Z@lO/Oi&%M 149 Ap dnteiiiiediate
of formula (XVT) gan be prepared-via a subsgltutiop;reaction of an-interme E) éﬁtgﬁp’rmu (XVII) with
an amine of formula\ﬁQ-NHZ as is shown in Sciieme 14 below, wherein halo i§sdefiivéd as Br, | or Cl,
wherein halo2 is defined as F, Cl or Br, and wherein all other variables are as defined before.
NO2NO2 halo.-halo2halo-N, R9

(XX (XKIHY (XXIV)
R® R®
substitution Nz{ reduction NT N
T OEN\&N‘“ RO . HENW Re
F
Y2y Y2 Y
(XXV) (Hl-b1}
Scheme 16

Experimental procedure 17

An intermediate of formula (IIl-al), can also be prepared as set out in Scheme 17.
Condensation of an intermediate of formula (XIII) with urea, carbonyldiimidazole,

Lh

phosgene or a phosgene equivalent such as e.g. diphosgene or triphosgene, gives an
intermediate of formula (XXVT). Treatment of an intermediate of formula (XXV1) with
a halogenating agent such as, for example, POCL, gives an intermediate of formula
(XXVID). An intermediate of formula (XXVII) can be converted to an intermediate of
10 formula (IlI-al) via reaction with amines, alcohols, thiols, or via Suzuki reactions with
aryl- or alkyl-boronates. In scheme 17, halo is defined as Br, I or Cl, and all other
variables are defined as mentioned before. All reaction steps in Scheme 17, can be

performed by using typical reaction conditions known to those skilied m the art.
R3

Ci
NH, H HN'Z(O N= N:‘(

hal N~ Re ha]o\[/‘\rN“RQ haloWNﬁRg
a O\H/g’/ R halo N N\Rg ] N l =
;

Y1\ //Y3 i3 YT‘ NE —— Y1‘//Y3
Y% condensation Y1-Yg Y3 pOCl, Y2 | substitution y2
(Xiti) {XXV‘) (XXVH} (Jil—a‘})
13 Scheme 17

Experimental procedure 18
Intermediates of formufa (I11-a), wherein R’ is restricted to Cj.salkylthio and wherein Z

is N-R®, hereby named an intermediate of formula (1T1-a3), can be prepared as set out
below in Scheme 18. Condensation of an intermediate of formula (XIIT) with thiourea

20 or 1,1 -thiocarbonyldiimidazole via heating in a reaction inert solvent, such as, for



yiR9- N H2Y1Y3 '2y2-y2 5(XVII)(XVI) Scheme 14 Experimental procedure 15 An Intermediate of
formula (llI-b), wherein R3 is carbon-linked to the heterocycle and Z is N-R9, hereby named an
intermediate@béoremiar(lll-bl), can be prepared g\iwshown 10in Schem@UBERAYiEB4Eep, acylation of
intermediate (XVIII) with an activated carboxylic aCid derivative such as, for example, a carboxylic acid
chloride, yields intermediate (XIX) which can be condensed to a intemiediate of formula (XX).
Alternatively, a one step preparation of intermediate (XX) can also be performed via condensation of

an intermediate of for XVIIN) with a carboxylic acid rl R9- under dehydrating
conditions, su%a@g%gﬂ#: ﬁ‘}dé; %%Il\]/]egn sel?%:ar?ea?s{y or ¢ 3&(%@%%%%{%&%5 f%)%gltid. Deprotonation of
an intermediatBlerresfitialel (oRyumtEE Badbratiche Pé‘fyé%éiﬁﬁ?é,eﬁ@rﬁ@m Rexbmeiylaiisside, in a
reaction-inert golvepicstiel aba faxexarhple fdoluenslor KniethyDiatrehydrofuraryoiidwedrby treatment
\&/itz an alkylﬁ%@%&ﬁﬁ%g!ﬁ?@ @gf%@?&%(%[}%a sgéﬂ%}fdeat?éﬁ@_@@é%wad@&e of formlﬂ?x%(l)" )

eduction of an Intermediate of for iare ive regenation; ment o with a
reducing ger‘f‘f%ﬂ‘@ﬁﬂst? gr%&%%@?i%ﬁw% g((‘\:%ct%egcglg%l aé? 6%1%@?\% -kngé’vér% Engi=i;’[éf¥1£odzsnfor converting a
nitro-group intéefe &t fespBading.aning b PR TeatHES HEM AP RSHnula (112-bl ). 25In
scheme 15, alharatidables: are defined as mentioned before. WO 2010/094647- 50

-PCT/EP2010/051843 NH 02NNH2 Y1 , -1-Y3 y2 NH zylation02NNy-R3 0 R
NH, by N=(
halo \K\\\(N\ Rgcondensaﬂon habﬁ’j“‘m S-alkylation 00 ‘1,)‘\“( N~ g
VAN Y{/‘\(a Yi. \?2’ Y v \Y{W
(X1 XXV R = C, salkylthio
(Ni-a3)

Scheme 18
10 Experimental procedure 19
Intermediates of formula (I1-a), wherein R® is carbon-linked to the heterocycle and
wherein Z is O, hereby named an intermediate of formula (111-a4), can be prepared as
set out below in Scheme 19. Acylation of an intermediate of formula (XXIX) with an
activated carboxylic acid derivative such as, for example, a carboxylic acid chloride
15 with formula R*-COCl gives an intermediate of formula (XXX). Subsequently, an
intermediate of formula (XXX) can be O-arylated to a benzoxazole intermediate of
formula (Il1-a4). In scheme 19, halo is defined as Br, Tor Cl, hale2 is defmed as Cl, Br
or I, and all other variables are as defined beforeR. \

NH HN’I*O n={

haloWhaioZ acylation haloWhaioZ O-Arylation hamﬁo

Y3 3
Yi Y Y2 Y Y2y
(XXIX) (XXX) (Ill-ad)

20
Scheme 19

Experimental procedure 20

An intermediate of formula (I11-b) can also be prepared by conversion of the halo-

substitutent in an intermediate of formula (I11-a), wherein halo is defined as Cl, Br or |,
75 and wherein all other variables are defined as mentioned hereabove, into an amino-

group or a masked amino functionality, which can subsequently be converted info an



yz condensation (XVI(XIX)(XX)  (XXI)(111-b1) Scheme 15 Experimental procedure 16
Alternatively, an intermediates of formula (I1-b1) can be prepared as set out below in 5Scheme 16.
Deprotonatien sfiandiseermediate of formula (XXII vith a base such as, FeF &X3RHRS Hfhium
hexamethyldisilazide, typically in a reaction-inert Solvent such as, for example, toluene or
(methyl)tetrahydrofuran, followed by treatment with an alkylating agent such as, for example, CH3I,
leads to an intermediate of formula (XXIII). Treatment of an intermediate of formula (XXIII) with a

nalogenating aqert 195uch e for exauple, BRoFBOIRUENIANGS (EQGID) divenagpismediate o

formula (XXI\7 can be converted to an intermediate of formu a (XXV) via reaction
with amines, afcbretskiHrsidn dievist S‘ﬁ’zlﬁﬂ(i‘?‘é%&"tléﬁ%eWﬁH%ryl or alkylboggnates As in Scheme 15,
reduction of an intemiediate of fonnula ( V) via reductive hydrogena‘t_%? or treatment of an

intermediate of fonnula (XXV) with a ducmg agent such as, for ple, iron in acetic acid, or
other known methods for  halo N HN L.
|

[\
1. 2Y3 Y1 2Y3
Y\YEY Y2Y

(IN-a) (lli-b)
Scheme 20

5  Experimental procedure 21

A compound of formula (1), wherein 7 is N-R?, hereby named a compound of formula
(1-a), can be prepared, starting from a coupling reaction between an intermediate of
formula (XX VII) with an intermediate of formula (II-a) according to the conditions
described under experimental procedure 1, to give an intermediate of formula (XXXI),

10 followed by conversion of (XXXI) to a compound of formula (I-a) via reaction with
amines, alcohols, thiols, or via Suzuki reactions with aryf- or alkyl-boronates. This last
reaction in Scheme 21, can be performed by using typical reaction conditions known to
those skilled in the art.

Cl
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A“3 N N—po
e o= T
a / /l%A 3/A hato \(]\Y ~pRo base, solvent X\N/l\\ ~AE Y’\Y ~Y8
! catalyst, ilgand : ,K
Yia 23
Rz ¥2 RS (XXXE)
(-a) XXV
¥ R
. =
A2 N~—no
A N P R

!
X\. /k\ /A4 Vi /Y3
R \( ,K
R2
15 Scheme 21
Experimental procedure 22

(I-a)

A compound of formula (I}, wherein R” is carbon-linked to the heterocycle, and
wherein Z is N-R°, hereby named a compound of formula (I-b), can be prepared,
starting from a coupling reaction between an intermediate of formula (XVI) with an



converting a nitro-group into the corresponding amine, gives the required intermediate of formula
(I1I-b1). In scheme 16, all variables are defined as mentioned before. WO 2010/094647-51
-PCT/EY2000/2B284847 (XXIN(XXIN(XXIV)  (X%Y)(111-b1) Scheme FEEXBEHMERAF procedure 17
An intermediate of formula (111-al), can also be prepared as set out in Scheme 17. 5Condensation of
an inteimediate of foimula (XIII) with urea, carbonyldiimidazole, phosgene or a phosgene equivalent
such as e.g. diphosgene or triphosgene, gives an intermediate of formula (XXVI). Treatment of an

intermediate of formul %Qi{/ﬁvl h (ﬁh loge ghq %?%%%&@ﬁeg%ﬁé@ﬂﬂﬁg FRGHRfglyes an

intermediate OP ormu Interme

of foimyl % X\élg can be one d to an
intermediate d?T%ﬁfé‘l‘FﬁdPé"(ﬂ}‘fﬁlﬁ‘ﬂ/}ﬁt?gﬁé‘f‘i@?\%ﬁ’mﬁé ° Hﬁ%ﬁg‘c LS00k S eactions with
aryl- or alkyl- boiBREtpsa ritThomEta hato vsrtdfineti s Bponet ofl e b EERIARSIES are defined

as mentioned pefareiidhierstion seRRin-Sehemeadd frartbe pedorren iy asifgtypical reaction
conditiong,known, {o fhose; tdlischindne Afn i AR N AN RN (alaloRehaloR
under experimenta! procedure 13, followed by the conversion of (XXXIII} to a
compound of formula (I-b) according to the conditions described under experimental

procedure 10.
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10 Scheme 22

Intermediates of formula (V), (VI), (VID), (VII), (£X), (XI), (XIV), (XV),
(XVII), (XXIT) and formula (XXIX) are commercially available or can be easily
prepared by those skilled in the art.

15 Where necessary or desired, any one or more of the following further steps in

any order may be performed :

Intermediates of formula (ITI-a) or (1l-b} and compounds of formula (I), any
subgroup thereof, addition salts, solvates, and stereochemica! isomeric forms thereof
can be converted into further intermediates and compounds according to the invention

20 using procedures known in the art.

In order to obtain the HCI salt forms of the compounds, several procedures
known to those skilled in the art can be used. In a typical procedure, for example, the
free base can be dissolved in DIPE or Et,O and subsequently, a 6 N HCl solution in 2-
propano! or 2 1 N HCl solution in Et;O can be added dropwise. The mixture typically is



Y2 condensation yz (XH1)(xxvi)(XXVII)(IlI-al) 15Scheme 17 Experimental procedure 18 Intermediates
of foimula (lll-a), wherein IR: is restricted to C14,alkylthio and wherein Z is N-R9, hereby named an
intermediat® GfAufmedel11-a3), can be prepared as set out below in Sche&rgl@giidehsation of an
intermediate of formula (XII1) with thiourea 20or 1,1'-thiocarbonyldiimidazole via heating in a reaction
inert solvent, such as, for WO 2010/094647PCT/EP2010/051843 - 52 - example THE, yields an
intermediate of formula (XXVIII). Subsequently, an intermediate of formula (XXVIII) may be alkylated,

for example by, CLAalYHadde, 1L NARIESENGS AP ERSE SN ESHOrRARIR, 1G2603. This

reaction step typically can be performed in a reaction inert solvent such as, for example; acetone, to
give an 5interniéligtd’ordeula (111-a3). In Scheme 18, halo is defined as Br, | or Cl, Rth is defined

as Cl_Oalkylthio, and;allipfer,subsiitienisnace defined as.menlionethbpreiabelofesaiii2HHNA
haloN- Rghaloéﬁé"}el\tlﬁggmctionaf:grr(l)%%g g?tllr?tgr%ze%lza%-cgggggg Shr%la%f need to be blocked by
5  protecting groups. In case the functional groups of intermediate compounds were
biocked by protecting groups, they can be deprotected afier a reaction step.

Pharmacolegy

It bas been found that the compounds of the present invention modulate the y-
10 secretase activity. The compounds according to the invention and the pharmaceutically
acceptable compositions thereof are therefore useful in the treatment or prevention of
Alzheimer's discase (AD), traumatic brain injury, mild cognitive impairment (MCI),
senility, dementia, dementia with Lewy bodies, cerebral amyloid angiopathy, multi-
infarct dementia, Down's syndrome, dementia associated with Parkinson's disease and

15 dementia associated with beta-amyloid, preferably Alzheimer's disease.

As used herein, the term “modulation of y-secretase activity” refers to an effect
on the processing of APP by the y-secretase-complex. Preferably it refers to an effect in
which the overall rate of processing of APP remains essentially as without the
application of said compounds, but in which the relative guantities of the processed

20 products are changed, more preferably in such a way that the amount of the A§42-
peptide produced is reduced. For example a different Abeta species can be produced
{e.g. Abeta-38 or other Abeta peptide species of shorter amino acid sequence mstead of
Abeta-42) or the relative quantities of the products are different (e.g. the ratio of Abeta-
40 to Abeta-42 is changed, preferably increased).

25 1t has been previously shown that the v-secretase complex is also involved in
the processing of the Notch-protein. Notch is a signaling protein which plays a crucial
role in developmental processes (e.g. reviewed in Schweisguth F (2004} Curr. Biol. 14,
R129). With respect to the use of y-secrctase modulators in therapy, it seems
particularly advantageous not to interfere with the Notch-processing activity of the y-
30 secretase activity in order to avoid putative undesired side-effects. While y-secretase
inhibitors show side effects due to concomitant inhibition of Notch processing, y-
secretase modulators may have the advantage of selectively decreasing the production
of highly aggregatable and neurotoxic forms of A, i.e. AB42, without decreasing the
production of smaller, less aggregatable forms of AB, i.e. Af38 and without



(XHN(XXVI)R38 = Ci_ealkylthio (11l-a3) Scheme 18 10 Experimental procedure 19 Intermediates of
formula (lll-a), wherein R3 is carbon-linked to the heterocycle and wherein Z is 0, hereby named an
intermediaté¥ef ¥oideaiad(111-a4), can be prepared ag.set out below in Sch&FEERSHIRGGIEHdN of an
intermediate of formula (XXIX) with an activated ca?boxyllc acid derivative such as, for example, a
carboxylic acid chloride 15 with formula R3-00C1 gives an intermediate of formula (XXX).
Subsequently, an intermediate of formula (XXX) can be 0- arylated to a benzoxazole intermediate of

f I(III4I I;and all oth
v(;rrrgi)laes arz a)CS neg n%% 1r%Jre %l éﬁﬁ#\ﬁ ‘i%& u&h aI(?Z9 %gﬁr;ﬁatl r% %g&gi/ a(lgtllr(l)n?/l(')' *er
y3y2yz (XXDERKSERy 56 é??éﬁfétﬁ‘bl\@ﬁéﬂfﬂ%‘??ﬁé?%?ﬁ%ﬁﬁ % Wﬁ‘i‘ﬁf‘éf‘ﬁw@mﬁ’t}@’bf formula (fil-b) can
also be prepared by GaNYeL3ioofihe haloskbaUlveRbinan igmedialg Al forimiadUisal, wherein

halo is defmed %s Cl, Br or 1, 25and wherein all other variables are defined ?s mentioned hereabove,
into an amino- erein there may be a slowing, inferruptng, arresting, or stopping of the progression

5 ofa disease, but does not necessarily indicate a total elimination of all symptoms.

The mvention relates to a compound according to the general Formula (1), the
stereoisomeric forms thereof and the pharmaceutically acceptable acid or base addition

salts and the solvates thereof, for use as a medicament.

The invention also relates to a compound according to the general Formula (1),
10 the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for the treatment or prevention of diseases or
conditions selected from Alzheimer's disease, traumatic brain injury, mild cognitive
Impairment, senility, dementia, dementia with Lewy bodies, cerebral amyloid
angiopathy, multi-infarct dementia, or Down's syndrome.

15 The invention also relates to a compound according to the general Formula (I},
the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for the treatment or prevention of diseases or
conditions selected from AD, MCI, senility, dementia, dementia with Lewy bodies,
cerebral amyloid angiopathy, multi-infarct dementia, or Down's syndrome.

20 In an embodiment, said disease or condition is preferably Alzheimer’s disease.

The ivention also relates to a compound according to the general Formula (1),
the sterecisomeric formsg thereof and the pharmaceutically acceptable acid or base

addition salts and the solvates thereof, for the treatment of said diseases.

The invention also relates to a compound according to the general Formula (),
25  the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for use in treating said discases.

The invention also relates to a compound according to the general formula (1), the
stereoisomeric forms thereof and the pharmaceutically acceptable acid or base addition
salts and the solvates thercof, for the treatment or prevention, in particular treatment, of

30 y-secretase mediated diseases or conditions.

The mvention also relates to the use of a compound according to the general
Formula (1), the stereoisomeric forms thereof and the pharmaceuticaliy acceptable acid

or base addition salts and the solvates thereof, for the manufacture of a medicament,



group or a masked amino functionality, which can subsequently be converted into an WO
2010/094647PCT/EP2010/051843 - 53 - amino-group, according to Scheme 20. Typical well-known
reaction coniligng/khiewn to those skilled in the art.can be used in Scherda202R@EE:--(N halo
Scheme 20 5Experimental procedure 21 A compound of formula (1), wherein Z is N-R9, hereby
named a compound of formula (1-a), can be prepared, starting from a coupling reaction between an
intermediate of formula (XXVII) with an intermediate of formula (lI-a) according to the conditions

described under exp }ilmental ]pro-cledur 1, 1o give aniintermedia e of f%rmula XXXI), ]IO followed by
. I ne mvention & %P r{; atag 1o the tse of a con&;[)oun a,[ corging to t FU?\H al . .
conversion of (XXXI) t0 a compound of fofmula I-aS: via reaction with amirres, alcehaols, thiols, or via

Suzuki reaction8ipii AHyIths s ErepLsEaten i tabere btisharmaenEmit vaccenible padformed by
using typical readtisnacdnditicasskmdwhe to thosea lskatled fin the rashu@ichNire ARNIHE thinéntt@ Rnhalo/N

the modulation of y-secretase activity.

5 The invention also relates to the use of a compound according to the general
Formula (1), the stercoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment or prevention of any one of the disease conditions mentioned
hereinbefore. '

10 The invention also relates to the use of a compound according to the general
Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
ot base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment of any one of the disease conditions mentioned hersinbefore.

In the invention, particular preference is given to compounds of Formula (1), or
15 any subgroup thereof with a 1Csy value for the inhibition of the production of Af42-
peptide of less than 1000 nM, preferably less than 100 nM, more preferably less than
50 aM, even more preferably less than 20 nM as determined by a suitable assay, such
as the assays used in the Examples below.,

The compounds of the present invention can be administered to mammals,
20 preferably humans for the treatment or prevention of any one of the diseases mentioned
herembefore.

In view of the utility of the compound of Formula (1), there is provided a
method of treating warm-blooded animals, inciuding humans, suffering fromor a
method of preventing warm-blooded animals, including humans, to suffer from any one

25 of'the diseases mentioned hereinbefore.

Said methods comprise the administration, i.e. the systemic or topical
administration, preferably oral administration, of an effective amount of a compound of
Formula (I), a stereoisomeric form thereof and a pharmaceutically acceptable addition

salt or solvate thereof, to warm-blooded animals, including humans.

30 Those of skill in the treatment of such diseases could determine the effective
therapeutic daily amount from the test results presented hereinafter. An effective
therapeutic daily amount would be from about 0.005 mg/kg to 50 mg/kg, in particutar
0.01 mg/kg to 50 mg/kg body weight, more in particular from 0.01 mg/kg to 25 mp/kg
body weight, preferably from about 0.01 mg/kg to about 15 mg/kg, more preferably



, As+ y2 (lI-a)(XXVIl)  Experiment& procedure 22 A compound of formula (1), wherein le is
carbon-linked to the heterocycle, and wherein Z is N-R9, hereby named a compound of formula (I-b),
can be prepifed18f4hg from a coupling reactio_rgg)gtween an intermedf{{&/BPIGHMGIA4XVI) with an
WO 2010/094647PCT/EP2010/051843 - 54 - intermediate of formula (II-a) according to the conditions
described under experimental procedure 1, to give an intermediate of formula ()CXXI1). The
intelmediate of formula (XXXII) can either be directly converted into a compound of folmula (I-b)

according to tt}_ﬁ corljdltlo(%]des rlbed tljjonq%( g%rgg%t%l ere ﬁ%ﬁ%i f%é%%ﬁ'@ gan first be
e

Sreduced to an mtermedlate o %mugfa conditions described under

experimental prEGEHarePes; *dﬂ@\k%d’ﬁ?‘t?fé’%@f%%fé‘?@ha@f’tg( Lxmy'te LAMIURE S FFiula (1-b)
according to thectdnditionsidesarfen undendxperinertathsrpcschire d0HRE-Cia:fetkittion
10Scheme 22}ere a5 tRAiRIRS QiAW bH4Ned M (Y HEhi€bE)a (hareXita1(XMFeddVill), (XXII) and
formula (XX1X) are qucm\éﬁnreggg%lzx gygilable or.cap b tﬁ%ﬁl@w‘?ﬁ?ﬁ@f M HO8E ?6'1!1[1%9 ipthe art.

15Where necessary of any one or mare o ollowin.qg furt er steps in any order may be

performed : route of administration, the age and condition of the recipient, and the particular

disorder or disease being treated.
A method of treatment may also include administering the active ingredient on
a regimen of between one and four ntakes per day. In these methods of treatment the
19 compounds according to the invention are preferably formulated prior to
administration. As described herein below, suitable pharmaceutical formulations are

prepared by known procedures using well known and readily available ingredients.

The compounds of the present invention,that are suitable to treat or prevent

Alzheimer's disease or the symptoms thereof, may be administered alone or in

I5  combination with one or more additional therapeutic agents. Combrnation therapy
includes administration of a single pharmaceutical dosage formulation which contains a
compound of Formula (I) and one or more additional therapeutic agents, as well as
administration of the compound of Formula (I} and each additional therapeutic agents
in its own separate pharmaceutical dosage formulation. For example, a compound of

20 Formula (1) and a therapeutic agent may be administered to the patient togetherin a
single oral dosage composition such as a tablet or capsule, or each agent may be

administered in separate oral dosage formulations.

While it is possible for the active ingredient to be administered aione, it 18

preferable to present it as a pharmaceutical composition.

25 Accordingly, the present invention further provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and, as active ingredient,

a therapeutically effective amount of a compound according to Formula (1).

The carrier or diluent must be “acceptable” in the sense of being compatible
with the other ingredients of the composition and not deleterious to the recipients
30 thereof.

For ease of adminisiration, the subject compounds may be formulated into
various pharmaceutical forms for adminisiration purposes. The compounds according
to the mmvention, in particuier the compounds according to Formula (I},
pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

35  isomeric form thereof, or any subgroup or combination thereof may be formulated into



Intermediates of formula (I11-a) or (lll-b) and compounds of formula (I), any subgroup thereof, addition
salts, solvates, and stereochemical isomeric forms thereof can be converted into F(Lljsr}g%r intermediates
and compd¥fRd81aee#iting to the invention 20 usiag procedures known FETHEERY S order to obtain
the HCI salt forms of the compounds, several procedures known to those skilled in the art can be
used. In a typical procedure, for example, the free base can be dissolved in DIPE or Et20 and
subsequently, a 6 N HClsolution in 2- propanol or a 1 N HCI solution in Et20 can be added dropwisc.
The mixture Lxe}fgﬁulypgﬁfﬁa%@éa@@%ﬁ%@ﬁﬁx%g@%m.szlsiéra%;@gsﬁ@emm _ﬂ%ﬁ&é;g{hwhichgmed
product can iltered off T salt usually is dried In vacug. Jmlﬁ ARprasi those skille
in the art that § e‘fﬁénﬁ}]o%’egggﬁ %gg&l 854 %vésﬁe%ueﬁcé}gﬁﬁg%uvé 0 %\te%nediate corr%pounds may
need to be bldeked by Sprotecting groups. In case the functional groups of intermediate compounds

were blocked by protecting groups, they can be,depratected afferareaction,sten, BRasmacology It has
been found that theoi%ngr%dgned?%f?ﬁgr%ﬁ%ggr}iﬁq\i&r@oh moé%&te the y- .10 secr%[gse{activity. The

compoundls aBBSYEIhg it R Rt oTPERT 1R PRARTACE ! 1388@6?36?5%0%posiﬁ%ﬁ‘éethereof are

therefore usefukirdiet tisatmerinet preveition aiAlzheimets dsehsaapiicrintasP M injury, mild

cognitive impaigment (&) sertivie damrentia dernantia withhkewydedidsy eereheafamydbid

angiopathy, mull INBLe! dementia, Patisisdipmesdemenidassacialednif Rikinsen's disease
y

epard Liitd )
and 15dementia assoclated with beta-amyloid, preferably Alzheimef's dlgeaset. ot As used herein,
the term "mociREBIE oy EHE AN AR réfir'fo Ah BHEEEER the ptOCELEHG St ABP by the
y-secretdfe-cormiplbx. Rreteradiysiyreberptoainreffautitivrhh theltdtinrafo biFreuEssify of APP
remains essec;}g;i@%yiﬁg Wwithembheigpplicatioashsaidegrpountds, bub iphuhichdhkc atide quantities of
the processed_2

20.products gre ch p J R 3 that shs.amountief the
A642-peptide %FEJ%C%W@%%&%%E?PF%%%% ()a%(%quegrgr??l Ebtgga%\egiib s.can bel sproducrad (e.0.

Abeta-38 or ofti&t Ab&falpEpHitieSFEEIES B S SRS S8 S8lien&einstht G°Abeta-42) or the
relative quantisidstahtherpaiductsiare wiffere stafehgs. thiesetidsiinpeiuan sl Rpiefata P dhianged,
preferablysincrggsed) 25t Hanheen previeusitishews igiohayssedieiaspsabrmplextid iiso involved in
ihe processinhal N NO'GLPrUSin Naldh iR signaling olely MiIRaVRACIITR aisin
developmental processes (€. -reviewed in Schwels%iugl] F 2004& urr. B(‘!(e)u. i%éll' 5111%(3%)\ éllvmlth respect
to the use of THYBERESRS PIBHARSSSS T HHOFAP) Tt LRSS SR AU 4 ' ‘

in fa vantageous not to interfere
with the Notchepracetsiemrdeyisdty Rsfrtheryntc3d seoipeaisiontctiVity Hiotuaritb W8l fiRaieundesired
side-effects. Whitgeyweasretasrdphiitang show, siteueffesisdustodiansofvitantinhibitionad Notch

processing, ysegretas dulator ! ageref selectivehnsesrepsipg-ghaproduction
ofhighly%gggrg%%?ﬁérﬁlg?ﬁ%ﬁ}%éﬁé%lﬁ é%%%@gﬂﬁgizﬁw@hﬁ#décggsingﬁé?hﬁ. %% ction of
{

smaller, less ayfteyRGBE fIFREBEES 57 1B ¢ RSP VO 2010709464 _ 10/051843
concomitant inglilsitien sofXiotcHiestddsineutipis, ©srapouRls B pheferraarithith ¥ Hot&how an
effect on the Naieh:-rosgssingactivilyiofithegrsecretdstecomplexixiure oisaiseoehé@imative term
"treatment” is intended to. IRfAL 0, Al RROCERAINY RSHEIRINRIBMBMRA.A S ANG: Foledunting,
arrestlngzg r Sti%pa% g% ?thgglgg%%aeasc%l\gg Appropriate oils for this purpose are, for exampie, peanut
oil, sesame oil, cottonseed oil, corn oil, soybean oil, synthetic glycerol esters of long
chain fatty acids and mixtures of these and other oils. Injectable suspensions may also
be prepared in which case appropriate liquid carriers, suspending agents and the like
may be employed. Also included are solid form preparations that are intended to be
30 converted, shortly before use, to liquid form preparations. In the compositions suitable
for percutancous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not introduce a
significant deleterious effect on the skin. Said additives may facilitate the
35 administration to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, ¢.g., as a transdermal patch,



50f a disease, but does not necessarily indicate a total elimination of all symptoms. The invention
relates to a compound according to the general Formula (1), the sterecisomeric forms thereof and the
phaimaceultany 8@estable acid or base addition,galts and the solvated’ fHEFES1190517dé as a
medicament. The invention also relates to a compound according to the general Formula (1), 10the
stereoisomeric forms thereof and the pharmaceutically acceptable acid or base addition salts and the
solvates thereof, for the treatment or prevention of diseases or conditions selected from Alzheimer's

disease, traumaticiorain IILLY, JIHeL GRONLVEIMPAINTE R, S NI, FASMENHRAS darPEREANEN Lewy
bodies, cerebral amyloid anglo%athy, multj-intarct dementia, or Do%ﬁ/n's sxndrom%. f'LSThe invention

also relates to4CBhpOLAFRAES it 8rat ﬁ%?rﬁﬁ%ﬁ?n 12 P8 SIS BFNL AREFSrAE thereof and
the pharmaceuticalyitabtepttisierapitopbaseqideicansaisiaamg.the solvates thereof; for the treatment

or prevention of diseases or conditigns selected from Cl, senility, dementia, dementia with Lewy
bodies, cerebral am foid egﬁa%aggtﬁ)al,v?ﬁlﬁﬁﬁ?f)nﬁggt %é%ﬁ(\e% ?:%lh Sr Og\t/)vrﬁ%hé{fl%e rgr}jn&e. 6?%%#

embodimént, SATAPARERRCIDIREHEITES fSTPrte sk CARHBIRIEFY IR aRS B TP 8hHBR TS0 relates to
a compound acanrding:tofthe genesdl Feorm utd:(t) ttheh gterdbistimentc doimsutherieclsandtthe
pharmaceuticgliy.acceptablgpeishpihase srditionsaits anddhestolvatesdbermaf: tardhe:teatment of

said diseases. he invention also relates to a compound according to the general.Farmula (1),
25the stereoistgm ?locg cc)crfm?shﬁne(é_gso ead'?ldt [fﬁléa%%lggmgg%ﬁiica]lfly “5‘5’881&5’6% gg’l% otré]%aé%qgge ition salts
and the solvatBETHSFEHICMr @8 FeamplySait tebasds dereiniiitoatal & R EtBirgompound
accordingtto tkeogeheraktarmulalit)sthegteregisoiierigoferms pherenf anddhe plhmendoestically

acceptable acig;onhasgafRition-salis-andhaselalrs, therealidornthenirpiantbprevention, in
particular treatment, of 30y-secretase mediated diseases or conditions. The invention also relates

to the use of a compBdind thccordinytdstheepditer & Hoiimyien(ioy the pstsre odimedivosribihereof and

the pharmaceytisabvREcenipbinascidion basenadditionsalisanckthe selvatesdhpreslifor the

manufacture 0!&1@%{%%{%%{?8%1 yrg e%(?g??ég %gé;ﬁ{%géﬁg’ZOlO/OSlMB The invention also relates
) % the §enera ]

to the use of a compound according t ormula (1), the stereoisomeric folios thereof and
the pharmgceuticallyiacegptabiehaaid dichasehitd diahosalis satd! tyeo S dlvatespiherdosf for the

manufacture of &-medisamentfardhe medularionof 7 esielase aatibs S e-pugniiop.also relates to

the use of a compqund acqordtigg 1 the general !:%rm#jllr r&lé%, th‘?ﬁteir?%"ﬁ‘%mgé'c forms thereof and the
pharmaceuticé’ﬂ & ggﬁ@fﬁ@% o BA8E SeditiB S4itd and the Solvates flhereof, for the manufacture

of a medicament RstetiBny catmehy slopraventidheatindy dne STIHEO BB CoPRtiBHS Hehtioned
hcreinbe fore. dQ3dteinvention alschrddates topheytsie:cbacibinpadnd thecostliy td the general

20 compounds according to the invention in pharmaceutical compositions.

Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the compound of formula
(1), and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight,

25  even more preferably from 50 to 99.9 % by weight of a pharmaceutically acceptable
carrier, all percentages being based on the total weight of the composition.

The following examples illustrate the present invention.

Examples

Hereinafter, the term “DCM” means dichioromethane; “MeOH™ means methanol;
30 “LOCMS” means Liquid Chromatography/Mass spectrometry; “HPLC” means high-
performance liquid chromatography; “s0l.” means solution; “sat.” means saturated;
“aq.” means aqueous; “r.t.”” means room temperature; “AcOH” means acetic acid;
“m.p.” means meliing point; “RP” means reversed phase; “BDS” means base

deactivated silica; “min’” means minute(s); “h” means hour(s); “L.D.” means internal



Formula (1), the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for the manufacture of a medicament for the treatment of any
one of the d&@a8W68#Hditions mentioned hereinb_egi]rga. In the invention, FAHESRM HREI8#&Nnce is given
to compounds of Formula (I), or 15 any subgroup thereof with a1050 value for the inhibition of the
production of A1342-peptide of less than 1.000 nM, preferably less than 100 nM, more preferably less
than 50 nM, even more preferably less than 20 nM as determined by a suitable assay, such as the

assays used in e X af%hled?&cb%%m etig(@a&%ungmi the.peerentimienion sabeadpinistered to

mammals, 20 preferably humans reatment or preyention o any oné of the diseases mentioned
hereinbefore. 1 llﬂ’\ﬁ@%?]ﬂ‘i‘ﬁ L?tlﬁt)%’#fﬁé%?ﬁ%ﬁ%%@?ﬂrw - tHelHs Pidded a method of
treating waim-btboded" afm"’lmatsmn@h@rchﬁg‘ﬁh‘l}maﬁmwﬁ‘@m@ﬁmm&ﬁwa(ﬁiftef%%ﬁmé%nnng

warm-blooded anripalsyinaludingshumansniasutier fromeanyene R afihendiseasesdigentioned

e N TS OIR SRR MR ANMI FHATME: tm%g%%@emgawﬁ%hadmm'straﬂon,

preferably oral admlnlstratlon ) ective amou: :t of a compoun ormu stereoisomeric

form thereof aftF &P FHREGEGHERIy AL DrabiE Rrd snLEr LS irm-blooded
animals, includinigibmagrs:c3dThosené skifl: |ﬂWﬁrm&ﬁ%Wmﬁﬂlm@@ﬁwﬂM@ﬁﬁine the

effective therapeutis Baivnaneuntfiomishe-ias! rEsplissprasanterneseingfier4ineffective therapeutic
daily amount y rti to 50 mg/kg body
weight, mare W&%Eﬁgﬁ@oﬁﬁaéﬁ egﬁwj)? mglk&gg ?ﬁ%?kni%%% W % E%U!%é}{?oﬁ)éc{ﬂ&{l%g bout 0.01 mg/kg
to about 1 gmgﬁg THorassrsreiabii ‘W@l émﬁgﬂ%iﬁﬁﬁ ?é%’gffy (@p %f 1ﬂ%r§| "806tit 0.01 mg/kg to
about 10 mg/k@cmféwmdr@spiﬁ@ﬁ rabiPRrom abeuts0 ORigrgitahar dbbesrhinsomryadiost preferably from
about 0.05 mg/kgito @@guh&m%kgdlaady(wgighb&he apayIPRha, cemspnund according to the present
rvention, 2SO JRIRHGHIA, :e% SRS M&&emd vieis (egilied dRaciieve ptherapeuticaly

effect will of course, var case or e h the partictilar compound, the route
of administratidh; %ﬁe@n@‘ Poﬁ Bff“t 1?8 ﬁ?%]ﬂp‘bl ¥ Barticular disorder or disease being

treated. 5 A meﬁw%g@lgggmh{&@yﬁ;g@gnclude administering the active ingredient on a regimen
of between one and four intakes per day. In these methods of treatment the 10compounds according
to the inventioEsampirefdrably folinutated prior to administration. As described herein below, suitable
pharmaceutical formulatlons %re prepared by known procedures using well known-and readily
available ingrediéfgRaratey, ol daieriacii of the, present invention,that are suitable to treat or prevent
Alzheimer's dlsease or the symptoms ¢agreof may\oe administered alone or in 15combination with
one or more additional therapeutic agents\[f}g' QEAPY includes administration of a single
pharmaceutical dosage formulation which b‘@ﬁfalns pound of Formula (I) and one or more
additional therapeutic agents, as well a admlnls tlon ofg1 ung é Fol% [) and each
additional therdbBtHiE gt ShipR %\%ﬁ SharatiiavsPRrag ?ﬁ} fsno%oslg li "For example, a
compound of imidazole (43 77 g, 0.53 mol) and K»COs (36.84 ¢, 0.26 mol) DMSO (500 ml) was

reacted in an autoclave under N, atmosphere for 6 h at 150 °C. This reaction was

20 repeated twice with 50 g of i-chlore-2-methoxy-4-nitrobenzene cach. Subsequently,
the 3 r.m. (150 g of 1-chloro-2-methoxy-4-nitrobenzene in total) were worked up
together. The mixture was poured out into 6 | of ice-water. The solid was filtered off
and washed with HyO. The solid was dissolved in DCM and this sol. was washed with
H,O. The separated organic layer was dried (MgS0Oy), filtered and the solvent was

25 evaporated. The residue was purified over silica gel on a glass filter {cluent:
DCM/MeOH from 100/0 to 97/3). The product fractions were collected and the solvent
was evaporated. The residue was suspended in DIPE, filtered off and dried in the oven.
Yield: 48.54 g of intermediate 1 (26 %).



20Formula (1) and a therapeutic agent may be administered to the patient together in a single oral
dosage composition such as a tablet or capsule, or each agent may be administered in separate oral
dosage fornwiationgs4647 While it is possible for the active ingredient to becadipoistesedsalone, it is
preferable to present it as a pharmaceutical compggrfron 25Accordingly, the present invention further
provides a pharmaceutical composition comprising a pharmaceutically acceptable carrier and, as
active ingredient, a therapeutically effective amount of a compound according to Formula (1). The
carrier or diluen ut be ‘acceptable” |n the se se of being compatible  with the other ingredients
e s SEeIBtERE Stthereof For ease of administration, the
subject compounds may be formulatewlu to varro D armaceutrcal forms for administration purposes.
iculy pg compounds according to Foilnula (1), a
pharmaceutically acceptable acid or base“adfitiorss thereof a stereochemically 35isomeric form
thereof, or any subgroup or combination thereof m e foimulated into WO
2010/094647PCT/EP2010/051843 - 59mt [‘1 “%frﬁ |caI forms for administration purposes. As
appropriate compositions there may be crtreﬂé all’ composrt on usually employed for systemically

administering dpugmelRPrepare @s@@mp%ﬁ@@t@%%ﬂt@mmwmm ap) effgctive 5
amount of the E@J&&%‘A%&?&P%H r%E&t;é’ﬂgn . dp.addl “%aq i ltt‘rf%rgvé,rél a}%@t &"‘%L g Ingredient is

combined in mtrmate admixture wit aceutically accepta fier, which carrief may take a
wide variety of %ﬂﬁ?%ﬁéﬁﬂ?ﬁﬁ@n’}ﬁéfwmﬁg@pétﬁﬁbﬁhaé§t?é'ﬁ’?8@é%?ﬁ‘?§ti”£fr&’i’ﬁhese
pharmaceuticatempbsitionss aregesirdie idiumittyr eedige Xolincs itabld pharpartietsln, for
administragion @tallitsshdsactadlye Percutaneoushy.dayiRal episahinectionor-Rydnabalatinrgd For example,

in preparing I, SeROFHioRs .o AR5ate B AT o 1 YSuBt ARG Rl mgdia may be

employed such as, for example, water olls, ols and in the case of oral liquid
preparations sERTAS Xﬁé%ﬁﬁs%tr%ﬁdégfﬁ%@ gl ”e%%%ﬁb?@*éﬁ%t’?&ﬁﬁ&ﬁls E?r solid carriers such as
starches, sugagg.kaglindiluents, lubricants, binders, 15 disintegrating agents and the like in the case
of powders, pills (I;agsu es anp tablet . Because pf_th ir ease |n .administration, tablets and capsules

represent the must-atvantages --. osatfe dhit g it ¢HEE4E€Holid pharmaceutical carriers
are obviously employed. For aren eral composrtrons th arter will usually comprise sterile water, at
least in large part, though o er ,: RNt Afor exampleq |d Iubr ty, may be included.
Injectable solutions, for.gx e prepared inw the pler coﬁtprrses saline solution,
glucose solution or a mixture of salr and glucose solution. Injectable solutrons for example, may be
prepared in which the carrier ¢5 ge Cshline solution, glucdB&EeuHtfion or a mixture of saline and

glucose solutich MiHjEEEabié %Mﬂ&w@@@ﬁt@hﬁﬁgﬁ@ﬁ}?@m&@bF@@ﬁr&H@ﬂﬂM@ﬁé}fhﬂﬁuIated 25 in an
oil for pralongedlattinmoipisioptiate. 6ilsdan ik Lpese aneefpaeM@mMple (pednuteilisesame oil,
these and e (1o Inee B et %”fé%' e riate liquid

i i iate liqui
carriers, suspgfrr'rc% ﬁeg(ié)ry%ﬁt%sqérgd e Tif rn%ﬁy grlr?p'i%% "‘tAg@g% ﬁ?ﬂcﬁ are §ditd IC;grmlopreparczjittrons
that are intendBdS35E138 driverted s e risyBetore suBates FthdsrmeptestadtionsP{rMhe
compositions suidahtesfgrpeleutanesdsadvipikiialidnieacarie soptanaly samphisesTgenetration

enhancmgsagef@ttaﬂgwrsqerrﬁ@@t%\e@tﬂﬁg @rﬂsmttegtt Rty &mping %ﬂte@rﬁaﬁurﬁ% Bl aglitives of any
nature in minor, grogdo&tro S whrch %g t infroduce a s td§fézrro effect on the

skin. Said addfvas may Qias e m?st? ‘ﬂ%ﬁ 3 ?ﬁedgf%fn 8ipful for preparing
the desired cotﬁﬁﬁfmrﬁeﬁr{éée@omposrtrons may be admrnrstered in various ways, e.g., as a
transdermal patetPreparation of intermediate 5

CH;0)
N/\ 3::

MeOH (50 ml) was added to Pd/ C 10 % (150 mg) under N, atmosphere. Subsequently,

a (.4 % thiophene sol. in DIPE (1 ml) and intermediate 3 (550 mg, 2.348 mmol) were
20 added. The r.m. was stirred at 25°C under H; atmosphere until 3 eq of H; was

absorbed. The catalyst was filtered off over diatomaceous earth. The filtrate was




WO 2010/094647- 60 -PCT/EP2010/051843 as a spot-on, as an ointment. Acid or base addition salts
of compounds of Formula (I) due to their increased water solubility over the corresponding base or
acid form, 2@ HBPEGHAbIe in the preparation of agueous compositionsP§tiiEBEEETAHA advantageous
to formulate the aforementioned pharmaceutical 5 compositions in unit dosage form for ease of
administration and uniformity of dosage. Unit dosage form as used herein refers to physically discrete
units suitable as unitary dosages, each unit containing a predetermined quantity of active ingredient
caleulated to F%r&bgﬂ‘f‘ﬁet&‘En‘ﬂ‘%ﬁér?e‘im%@Qﬂﬁgﬁ&%&%&ﬁﬁ%‘)%&% yithdhg eapires phaunaceutical
carrier. Examp of such unjt dosage, forms, are tablets (including 10scored or coated tablets),
capsules, pills, ﬁd%@e%sﬂa%ﬂ i W%é“?t%éﬁg%s@ones injectable solutions or suspensions and the like,
and segregategl muliiples thereof.  Since the compounds according to the invention are potent
orally adminisirable compounds pharmaceutlcal composmons comprising said compounds for
administration eidllymiretmspdcidiyedyrniagmt stnady pptmecse the solubility and/or the
stability of the compounds of For uIa m in pharmaceut| positions, it can be advantageous to
employ a-, or y-cyclodextring=6x_thgiraerivatives, in partj rhy xyalkyl substituted cyclodextrins,
e.g. 2-hydroxypropyl-p- cyg&Qeﬁfrl ul%%htyl P-cyclodexrir gco'3olvents such as alcohols
may improve the solubiifty andlor the stability of the 20comipound3according to the invention in
pharmaceutical compositionsinterni3ejpengling on the mode aftadmihistration, the pharmaceutical

Comiﬁ]osition Wi m%{@;r@mb?om&%@ frenO08nta P94, %fw%g{aﬂ) moredreferably 4com O. 1dt0f 70 % by
weight, even more r tof t ) rom 1 to
99.95 % b%e/ wellahP K egﬂ? e era 3 g% %lé’ %ﬁ Q Cpfg}gg\ilr? gn%r%%%%ﬁblg{}rom 50 to
99.9% by welgﬂ?t fie ?b%éﬁﬁé’@éﬁﬂeﬁﬂ% ScEprans E%?Ff‘é’\rli%ﬂ Beriaitadds By BisEdon the total
weight of the ddimpasitiband waitve foltowirigreXbempleditstiatevtie greseltze/éntion. Examples
Hereinafter, thﬁ@rméwmgmﬂmg&@m&mhsm@ﬁa m@nﬁmem@ohmj'taﬁms means
e S SR TR SRR EHCE Al s b e BRI DRSPS I S SR 00 AP

"sol." means solution; "Sat. . means saturated: means aqueous; eans room temperature; "AcOH"

means abBtic LR HBAAY %@ﬁ%@eﬁﬁ?ﬂ‘ﬂﬁﬁ'aﬁ%ﬁﬁ 58 ¢Ha%7 "BDS" means base deactivated

silica; "min" megﬁr% Qgﬁ%gggﬁgte{:&%%%tpur(s) 'ID." means internal WO

2010/094647P lameter; "EtQAc" means ethyl acetate; "Et3N" means triethylam

ne; "BINAP" means 11, r-binaphthalene]-2,2' dlyf s[diphenylphosphine] (racemic); "EtOH" means
N"\

/’QN/ NI,

MeOH (150 ml) was added to Pd/C 10 % (2 g) under N; atmosphere. Subsequently, a
0.4 % thiophenc sol. in DIPE (1 ml) and intermediate 6 (9.1 g, 37.9 mmol) were added.
The r.m. was stirred at 50 °C under H, atmosphere until 3 eq of H, was absorbed. The

H,yC

catalyst was filtered off over diatomaceous earth and the filtrate was evaporated. The

15 residue was partitioned between DCM and H,O. The combined organic layers were
dried (MgSO0y), filtered and concentrated in vacuo. Yield: 7.23 g of intermediate 8
(99 %).

¢) Preparation of infermediate 9
CH, F

N
L\‘N’N NH,

MeOH (150 ml) was added to Pd/C 10 % (1 g) under N, aimosphere. Subsequentiy, a

0.4 % thiophene sol. in DIPE (0.5 mi) and a mixture of intermediate 6 and intermediate
20  7ina4/5 ratio (3.1 g, 12.9 mmol) were added. The r.m. was stirred at 50 °C under H;

atmosphere until 3 eq of Hy was absorbed. The catalyst was filtered off over




ethanol "eq" means equivalent "rm." means reaction mixture(s); "DIPE" means diisopropy! ether;
"g.s." quantum sufficit; "DMA" means N,N-dimethylacetamide; 5"NIV1P" means
N-methyl-23p9ridliikiie; "TFA" means trifluoroacggtic acid; "THE" meanBGEHEREMBEN; "DMSO"
means dimethyl sulfoxide; "mCPBA" means 3- chlo robenzenecarboperox0|c acid; "DMF" means
N,N-dimethyl formamide;"LIHMDS" means lithium hexamethyldisilazane; "X-Phos" means
dicyclohexyl[2',41,61-tris(1- methylethyO[1,1'-bipheny1]-2-yliphosphine; "DCE" means

o O O &ym@@gp%% igoleltyneldtbenzaygol-Lium 3-oxice

hexafluorophosphate; "Pd ‘means tetr en sph|n dium; "Pd(OAc)2" means
palladlum(2+)§HFé’€éat‘éY§ I{ %ng&% gn {)J Ei?]el%ﬁﬁ}adlum and

"Pd2(dba)3" meank frisfis-[(13adigH M«Q@&Ej&ﬁsﬂ@@hmlnmt@aﬁﬁa%h ”s’h@méﬂ@wshnaduum 15A.
Preparation offtheiiniesnedialiosExamplerdd ap Preparatiop ofiwvieinatliates 48 %)mixture of
1-chloro-2-methoxy-4-nitrobenzene (50 g, 0.26 mol), 4-methyl-1Himidazole (43.77 g, 0.53 mol) and
K2CO3 (36.84£5umm84ol) in DMSO (500 ml) was reacted in an autoclave under N2 atmosphere for 6
h at 150 C. This rlgactliparelwa 2 %attedléwme with 50 g of 1-chloro-2-methoxy-4-nitrobenzene each.
Subsequently, Mﬁ%@%ﬁ-z rggthoxy -4-nitrobenzene in total) were worked up
together. The mixture was poured out intg 6 1 of |cq§water The solid was filtered off and washed with
H20. The solid was dissolved in DCM and t “wasHvashed with H20. The separated organic layer
was dried (MgSO4), filtered and the solvent was225evaporated. The residue was purified over silica
gel on a glass filter (eluent: DCM/MeOH from 100/0 to 97/3). The product fractions were collected and
the solvent was &VapotatdanPesobsidi@Was5ushéhtion IhvirEdfiterd cbufirantt deid-#r the oven.
Yield; 48.54 g.gf-intesmadiate 4 (260%monierviediaie atdrenthaseeiniarmediatecd aFHEl salt (HCI)

Intermediate 1334 t%%gnn%ﬂa%alwmﬁsy g%edwﬁ%@%mém@% (R0 asgdded o the

i
sol. and the resu suspension was stirre rnight at 50C 2 er %Pi/% tmospheric pressure).

After uptake ofBiS* @E4) e%%’i’%ﬁﬁ%‘?’é&‘ﬂﬁ?ﬂ@%r@% '&4B¥hted, yielding
intermedidte 2atfraerbadey. lntermbdidiéRa & waerdiedoitetlifPa %dl vanHICHB o dGidetitred for 30
min. The solveptiwasfereayRd bcyacuo. The residue was crystallized from EtOH with a small amount

of petroleum ether to yield the desired product. Yield: 4.7 g of intermediate 2 (41 %).
b) Preparation of intermediate 11

NH
| H

Br N
o

Intermediate 10 (20 g, 86.6 mmol) and ron powder (15 g, 269 mmol) were added to
AcOH (150 ml), and the resulting suspension was stirred and heated at 60 °C for 1 h.
The r.m. was concentrated in vacuo and the residue was partitioned between DCM and
15 asat, ag. NaHCO; sol. The organic layer was dried (MgSOy), filtered and concentrated
in vacuo. Yield: 14 g of intermediate 11 (80 %), which was used as such in the next

reaction step.

¢} Preparation of intermediate 12
Br

Et:N (8.1 g, 80 mmol) was added to a sol. of intermediate 11 (10 g, 39.8 mmol) in
DCM (256 ml). Then 4-fluoro-benzoylchloride (5.5 g, 34.7 mmol) was added dropwise
20 atr.t, and the r.m. was stirred at r.t. overnight. The r.m. was washed with water, and

the organic layer was dried (MgSOy), filtered and concentrated in vacuo. The residue



Example A2 a) Preparation of intermediate 3 and intermediate 4 (regioiso ers) CH30CH; CH30
NO2/IVNO?2 intermediate 3intermediate 4 A mixture of 1-fluoro-2-methoxy-4-nitrobenzene (821 mg,
4.8 mmol), Bprietiasesi<7101,2,4-triazole (800 mg, 563 mmol), K2CO3 (£8THFhAREPEMSO (8 ml)
was stirred at 120 C for 1 h. After cooling, the r.m. was poured into ice water. The solid was filtered off,
washed with water and dried in vacuo at 50 C. Yield: 0.554 g of intermediate 3 (49 %). The aqg. layer
was saturated with NaC1, extracted with DCM and the organic layer was dried (MgSO) filtered and the

solvent was evap rateld Jhe 1!?51@15 %J(f IT\éy rlflgigcgl%ra%gmn ﬁ@l ma é) %%élllca gel (eluent:
YleI

DCM). The desired Haction was co & solvent was. evaporat 0.147 g of

intermediate 4'£3-9b) ™55 BrEparAdoR df m%&%@%@% “@Fli‘{’f‘ﬁ?ﬁrﬁ%ié’dﬁvfgé‘(hﬁ?mg added to Pd/C
10 % (150 mgisidderbi2datnbsphefCBlindemmbntyyithO 4296 titd pheNer¥o0-4ndb1RE faier) and

inteimediate 31250 pagic 2348l weresaddeded heircbhcdameliiiedl.25Gdunder 2
atmosphere un orbed, The catalyst, wa ff. Qver diatomaceous earth. The
filtrate Waé V\RﬁI 5%?@)8@354%8% éﬁ%ﬁllbfgffﬁ?,ﬁe}éa%gpagﬁéd( %{r%?) the y eS|due was suspended in
DIPEfiltered offxanghdried in vacua. Yield: 0.350 g of intermediate 5 (73 %). Example A3 a)

Preparation of inteiniediate 6 and intermediate 7 (regioisomers)
a} Preparation of mtermediate 13

N

Bre i N-ch,

A mixture of intermediate 11 (3 g, 14.9 mmol) and urea (1 g, 17.9 mmol) in THF (30
ml) was stirred at 60 °C for 3 h. Subsequently, the r.m. was concentrated in vacuo and
the residue was purified by flash chromatography over silica gel (cluent: DCM/MeOH

10 from 99.5/0.5 to 99/1). The desired fraction was collected and the solvent was
evaporated. Yield: 3.4 g of intermediate 13 (100 %).

b} Preparation of intermediate 14

=

Br-. i /N“‘C"H3

POC (27.9 ml, 299 mmol) was added slowly to intermediate 13 (3.4 g, 14.9 mmol)

while cooling on ice and stirring. Then the r.m. was heated at 100 °C for 3 h. The r.m.

was concentrated in vacuo. Yield: 3.1 g of crude intermediate 14, which was used as
15 such in the next reaction step.

¢} Preparation of intermediaie 15
Br

@f%&i

)
CH,

A mixture of intermediate 14 (800 mg), NaOH (391 mg, 9.78 mmol), and 4,4-
diflucropiperidine, HCl salt (616 mg, 3.91 mmol) in THF (10 ml) was heated at 150 °C
under microwave irradiation for 4 h. The r.m. was cooled to r.t., and a sat. ag. NH4Cl
sol. was added. The mixture was extracted with DCM. The organic layers were dried

20 (NapS0,), filtered and concentrated in vacuo. The residue was purified by flash



CH intermediate 6 inteunediate 7 A mixture of 3,4-difluoro-nitrobenzenc (15.7 g, 96.7 mmol),
5-methy1-111-1,2,4- 5triazole (9.94 g, 116 mmol), K2CO3 (20 g, 145 mmol) and DMF (150 ml) was
stirred at 7&/GAon@shesfter cooling, the r.m. wasgpoured into ice water . PEHEEBFEHIORHE was filtered off,
and washed with water. The resulting solid was recrystallized from H20/MeOH to yield intermediate 6
as a monohydratc solid (yield: 9.2 g, 43 %), and a mother liquor. The mother liquor was concentrated
in vacua to yield 3.1 g of a residue 10 containing 44 % of intermediate 6 and 55 % of intermediate 7. b)

Preparaton ofnlemedale  Mek (150 1 8% oH0Es6,£910, 10 10 @ Shangeni2 amosphere

Subsequently; a’ iophenc so n ntermedég‘tlséﬁgg:ég, 3 f9 mmol) were added.
The r.m. was $tiFed B0 ah AR a9 LS R RSB PS TGREF B WHE '4b%6rBEY. The catalyst was
filtered off ovandiatediagefus earth and the filtrate was evaporated. The 15 residue was partitioned
between DCM and 1120. The combined organic layers were dried (MgSO4), filtered and concentrated
in vacua. Yielg’."—'i‘?é%@gﬁéf intermediate 8 (99 %). c) Preparation of intermediate 9 013 NH2 MeOH (150

ml) was addedgo, ana(%&gfo{mgrgl)egmem\lz atmosphere. Subsequently. a 0.4 'A thiophene sol. in DIPE
(0.5 ml) and a mixture of intermediate 6 and interm' e 207 in a 4/5 ratio (3.1 g, 12.9 mmol) were
added. The r.m. was stirred at 50C undefj112 atmoe until 3 eq of H2 was absorbed. The catalyst

was filtered off over WO 2010/094647PR£1 ""l 843
Na
CH;
5 A mixture of intermediate 14 (1 g), NaOH (489 mg, 12.2 mmol), and phenol (460 mg,

4.89 mmol) in THF (10 ml) was heated at 110°C under microwave irradiation for 4 h.
The r.m. was cooled to rt., and a saturated aq. NH4Cl sol. was added. The mixture was
extracted with DCM. The organic layers were dried (Na;SOy), filtered and concentrated
in vacuo. The residue was purified by flash chromatography over silica gel (eluent:

10 FEtOAc/heptane from 10/90.5 to 50/50). The desired fraction was collected and the
solvent was evaporated. Yield: 0.2 g of intermediate 16.

Example A7

Preparation of intermediate 17
Br CH,

@:\}-sﬁcm

\
CH,

A mixture of intermediate 11 (1 g, 4.97 mmol) and !.1°-thiocarbonyldiimidazole
(1.15 g, 6.47 mmol) in THF (20 ml) was heated at 125 °C under microwave irradiation
15 for 1.5 h. The r.m. was cooled to r.t., and the solvent was evaporated. The residue was
digsolved in acctone (30 ml), and 1-iodo-2-methyl-propane (1.83 g, 9.95 mmol), and
KoCO: (1.37 g, 9.95 mmo]) were added. The r.m. was heated at 100 °C under
microwave irradiation for 0.5 h. The r.m. was cooled and partitioned betweenn DCM
and water. The organic layer was dried (MgS8Q4), filtered and concentrated in vacuo.
20 The residue was purified by flash chromatography over silica gel (eluent: DCM). The
desired fraction was collected and the solvent was evaporated. Yield: 0.6 g of
intermediate 17 (33 %).



diatomaceous earth and the filtrate was evaporated. The residue was purified by RP preparative HPLC
[RP Shandon HyperprepO C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 %
NH4HCO3 W HiWiteri’Me01-11. The product fractions were collected &hABRIMEASIP3Yield: 1.2 g of
intermediate 9 (48 %). 5 Example A4 a) Preparation of intermediate 10 NO2 FT BrN,C113 A8 M
methylamine sot. in EtOH (100 m1, 0.8 mol) was added to 1-bromo-3-fluoro-2- nitro-benzene (19.8 g,
90 mmol), cooled on a water bath. The r.m. was stirred at r.t. overnight. Then, the solvent was
evaporated and the ries'%ue was partitioned between water and DCM. The combined organic layers
were dried (Mg%&%ﬁrﬁ’e‘r, iitered and 10concentrated in vacuo. Yield: 20 g of intermediate 10 (96 %),
which was used:pBrepehiintbeimexhedagtion step. b) Preparation of inteimediate 11 Intermediate 10
(20 g, 86.6 mmol) and iron powder (15 g, 269¥fmq}) were added to AcOH (150 ml), and the resulting
suspension was stirred and heated at 6B, f NLhe¢ir. was concentrated in vacuo and the
residue was partitioned between DCM and at‘.qhiaNaHCOS sol. The organic layer was dried
(MgSO04), filtered and concentrated in vacuo™¥ield: 14y of intermediate 11 (80 %), which was used as

such in the next reaction ste Preparation of intetinediate 12 Br. CIE Et3N (8.1 g, 80 mmol) was
2dded 10 5 0, SIEH NI 1 00 & 6 AT CAK250 Y P 4R Enzoyichiorde

(5.5 g, 34.7 mhFsRasidtaetf araphisei204t (40 ahdie mimvies BG birdt e xcroWiniGh The r.m.
was washed willa veaten; anddheotgahicdaye s drieddvigbad) hiilteradvanc aancemtiated in vacuo.

The residug  The combined organic layers were dried (MgSO.), filtered and concentrated in vacuo.

-

Yield: 8.3 g of intermediate 18 (88 %), which was used as such in the next reaction
step.

b) Prenaration of intermediate 19

Intermediate 18 (8.3 g, 32 mmol) and iron powder (8.95 ¢, 160 mmeol) were added to
AcOH (50 mtl), and the resulting suspension was stirred and heated at 60 °C for 1 h.

10 The r.m, was concentrated in vacuo and the residuc was partitioned between DCM and
a saturated aq. NaHCO; sol. The organic layer was dried (MgSQOy), filtered and
concentrated in vacuo. Yield: 7.5 g of intermediate 19 (100 %), which was used as
such 1n the next reaction step.

¢) Preparation of intermediate 20
Br

OO
J~cn,

H,C

4-Fluoro-benzaldehyde (2.28 g, 18.3 mmol) and Na;5,0s (3.73 g, 19.6 mmol) were
15 added to a sol. of mtermediate 19 (3 g, 13.1 mmol) in DMA (50 ml). The r.m. was
stirred at r.t. overnight. Then, the r.m. was poured into water, which resulted in the
precipitation of a solid. The sohid was filtered off, washed with water, and suspended in
~ DIPE. The resulting solid was filtered off, washed with DIPE, and dried. Yield: 2.3 g of
intermediate 20 (53 %).



WO 2010/094647PCT/EP2010/051843 was dissolved in AcOH (100 ml), and a concentrated aq. HC1
sol. (3 ml) was added. The r.m. was stirred at 100 C for 2 h. The r.m. was concentrated in vacuo and
the residue WagW¥¥uf#éd in DCM and washed with a saturated aq. NaHE&E R @atftbater. The
organic layer was dried (MgSO4), filtered and concentrated in vacuo. Yield: 12 g 5of intermediate 12,
which was used as such in the next reaction step. Example AS a) Preparation of inteiuiediate 13 H, A
mixture ofintelliediate 11 (3 g, 14.9 mmol) and urea (1 g, 17.9 mmol) in THF (30 ml) was stirred at 60 C
for 3 h. Subseggﬁgi% Al_%e r.m. was concentrated in vacuo and the residue was purified by flash
chromatography over silica gel (eluent: DCM/MeOH 10from 99.5/0.5 to 99/1). The desired fraction was
-collected and thi Belesionas evapordted? Yield: 3.4 g of intermediate 13 (100 %). b) Preparation of
intermediate 14 POC13 (27.9 ml, 299 m was adged. stbwly to intermediate 13 (3.4 g, 14.9 mmol)
while cooling on ice and stirring. Theg er.m. V\@s he at 100 C for 3 h. The r.m. was concentrated
in vacuo. Yield: 3.1 g of crude intermedi Whiy ds used as 15such in the next reaction step. c)
Preparation of intermediate 15 Br A mix f intermediate 14 (800 mg), NaOH (391 mg, 9.78

mmol), and 4,4- difluoropiperidine, HC1 salt (616 mg, 3.91, olLin THE (10 ml) was, heated at 150C
under microwakeNrradiakor W@%?%é@ﬁ‘ﬁ%ﬁ?%géé%oﬁggﬂ 'é)%&’; 54 é‘é’?. W%i%@es%. was added.
The mixture wascdxefactédonithZDBM . 2Ffieraiemadié Tayd s waed) irib§ (a8 eed Gitkdrdd and
concentrated irpyagyQinEREsresicues wasqaurifiedidayflagthe r.m. was diluted with DCM and

5 washed with water. The organic layer was dried (MgSOy), filtered and concentrated in

vacuo. The residue was suspended in DIPE, and the resulting solid was filtered off and
dried in vacuo. Yield: 2.3 ¢ of intermediate 21 (84 %).

b} Preparation of intermediate 22

NO,
N
N
H

Intermediate 21 (1.35 g, 4.9 mmol) and a concentrated aq. HCI sol. (0.5 mi} were added
to AcOH (15 mi), and the resulting mixture was stirred and heated at 150 “Cfor 0.5 h

10 under microwave irradiation. The r.m. was cooled to r.t,, resuiting in the formation of a

precipitate. The precipitate was filtered off, washed with AcOH, followed by DIPE,
and then dried in vacuo. Yield: 1 g of intermediate 22 (69 %).

¢} Preparation of intermediate 23

To a sol. of intermediate 22 (290 mg, 0.99 mmol) in THF (10 mf) was added a 1 M sol.
of LiIHMDS in THF (2.96 ml, 2.96 mmol) dropwise at 0 °C under a N atrnosphere.

15 The r.m. was stitred at 0 °C for 30 min, and then CH:I (210 mg, 1.48 mmol) was
added. The r.m. was stirred overnight at 55 °C. The mixture was cooled, then washed
with brine, and the organic phase was separated, dried (MgSOs.), filtered and the
solvent was evaporated in vacuo. The residue was suspended in DIPE. The resulting
solid was filtered off, washed with DIPE, and dried. Yield: 160 mg of intermediate 23

20 (60 %).



WO 2010/094647PCT/EP2010/051843 - 66 - chromatography over silica get (eluent: EtOAc/heptane
from 10/90 to 50/50). The desired fraction was collected and the solvent was evaporated. Yield: 0.2 g
of intermed&fe 08/ Pedhple A6 Preparation of infgjmediate 16 Br 5 A hilxk(e28i4itéfiediate 14 (1
g), NaOH (489 mg, 12.2 mmol), and phenol (460 mg, 4.89 mmol) in THF (10 ml) was heated at 110C
under microwave irradiation for 4 h. The r.m. was cooled to r.t., and a saturated ag. NH4C1 so!. was
added. The mixture was extracted with DCM. The organic layers were dried (Na2S0O4, filtered and
concentrated inyyacua..The residue was pyyified by flash chromatography over silica gel (eluent:
1OEtOAC|heptarTeLW%{%IUTQU‘5T'SO7‘SU)'N‘ﬁ§e desired fraction was collected and the solvent was
evaporated. Yield: 0.2 g of intermediate 16. Eggample A7 Preparation of in A mixture of intermediate
11 (1 g, 4.97 mmol) and 1.11-thiocarbg 17 -0, 6.47 mmol) in THF (20 ml) was heated
at 125C under microwave irradiation 15¢Qy-t- . was cooled to r.t., and the solvent was
evaporated. The residue was dissolved in acet@@Be (30 ml), and 1-iodo-2-methyl-propane (1.83 g, 9.95
mmol), and K2CO3 (1.37 g, 9.95 mmol) were added. The r.m. was heated at 100C under microwave
irradiation for Gofetmddige 18 (Wdseo Gléd aneb Partitione ddetwd DM AndwdiereFEheldadanic layer
wr?s dried (Mgt%@ﬁ:bifllt@i(ﬁﬁl?%&%%ﬁg@gﬁ%ﬁpﬁﬁ%@VZE% f&}eem@ M@awa”amn*@@cwhﬂashl
chromatography over silica ge ent esired fr wa t the,solvent was
evaporated. Y?%S 06 ?%Céeérﬁé%f{;%‘ @é‘@@e\% 8%&%&9@%??&2%%@%1543 11 N CH3
CH, Isopropyl&rﬁﬁﬁg"&g gV MG e sie s 2 esrd it Misis il @hitrobenzene (8.0 g,
36 mmol) in Et@iHcearaniy. (¥ hecrion Yuekd $fitred: af intoverdight2d T the/solvert wesl evaporated and
the residue w&gmﬂltm@t%gmﬁmﬁyﬁter and DCM. 5 The combined organic layers were dried

(MgSO04), filtered and concentrated in vactto Yield: 8,3 g of intermediate 18 (88 %), which was used as

such in the nexc}Bmmmefp@f intermediate 52
NH,

-0

Starting from 3-nitro-benzene-1,2-diamine and 2,4-difluoro-benzoylchloride,

intermediate 46 was prepared according to the procedures as described in example A%,

Example A10

Preparation of intermediate 24
NH,

CH,

10 A stainless steel autoclave was loaded with intermediate 12 (370 mg, 1.21 mmol),
copper(Doxide (10 mg), and a 0.5 M sol. of NHa in dioxane (30 ml, 15 mmol). The
autoctave was closed and the r.m. was heated at 150 °C for 18 h. Then, the r.m, was
cooled, a sat. ag. NH;OH sol. (5 ml) was added, and the r.m. was heated at 150 °C for
another 18 h The r.m. was cooled and concentrated in vacuo. The residue was

15 partitioned between DCM and a saturated aq. NH4Cl sol, The organic layer was dried
(MgSQy), filtered and concentrated in vacuo. Yield: 240 mg of intermediate 24 (82

%%}, which was used as such in the next reaction step.



bl Preparation of intermediate 19 Inteonediate 18 (8,3 g, 32 mmol) and iron powder (8.95 g, 160
mmol) were added to AcOH (50 ml), and the resulting suspension was stirred anglmh %ted at60 C for 1
h. 10 The ¥ WK Zentrated in vacuo and thegesidue was partitionE4 Between M and a
saturated ag. NaliCO3 sol. The organic layer was dried (MgSO4), filtered and concentrated in vacuo.
Yield: 7.5 g of intermediate 19 (100 %), which was used as such in the next reaction step. c)
Preparation of intermediate 20 Br 4-Fluoro-benzaldehyde (2.28 g, 18.3 mmol) and Na2S205 (3.73 g,
19.6 mmol) wete. lﬁﬁ_%qgﬂd to a sol. of intermediate 19 (3 g, 13.1 mmol) in DMA (50 ml), The r.m. was
stirred at r.t. overnig en, the r.m. was poured into water, which resulted in the precipitation of a
solid. The soliawsifitetion « astiett With water, and suspended in DIPE. The resulting solid was
filtered off, washed with DIPE, and dned“%eld 2.3 g of intermediate 20 (53 %). WO
2010/094647PCT/EP2010/051843 - 63+ kxa ¥9=a) Preparation of intejuiediate 21  Et3N (2.02
g, 20 mmol) and 4-fluoro-benzoylchlo not) were added to a sol. of
3-nitro-benzene-1,2-diamine (1,53 g, VI (50 ml) and CH3CN (25 ml), and the r.m. was
stirred at rt. for 2 h. The r.m. was diluted with B€WHand 5 washed with water. The organic layer was
dried (MgSO4), filtered and concentrated if*acuo. The residue was suspended in DIPE, and the
resulting solid Avas/fitered IGH sHts duddh ¢Agun!. Vibrmg! ywinteahdmiara e 2(849). b) Preparation
of intermediatg 22 N®Z atmosphere to a sol. of intermediate 22 (290 mg, 0.99 mmol) m THF

(15 ml). The r.m. was stirred at 0 °C for 30 nuin, and then 2-iodopropane (1.68¢.99

5 mmol) was added. The r.m. was stirred overnight at 55 °C. The r.m. was transferred to

a microwave vial, and additional amounts of a I M sol. of LIHMDS 1n THF {2 mi,

2 mmol) and 2-iodopropane (0.84 g, 5 mmol)was added. The r.m was stirred and

heated at 150 °C for 4 h under microwave irradiation. The mixture was cooled, then

washed with brine, and the organic phase was separated, dried (MgSOa), filtered and

10 the solvent was evaporated in vacuo. The residue was purified by RP preparative HPLC

[RP Shandon Hyperprep® C18 BDS (8 um, 250 g, 1.D. 5 cm); mobile phase: 2 gradient

of (0.25 % NH4HCO; sol. in water)/CHaCN]. The product fractions were collected and

worked up. Yield: 50 mg of intermediate 25 (17 %]}.

1) Preparation of intermediate 26

O

HaC

Intermediate 25 (50 mg, 0.167 mmol) and iron powder (49 mg, 0.88 mmol) were added
15 to AcOH (4 ml), and the resulting suspension was stirred and heated at 60 °C for 1 h.
The r.m. was concentrated in vacuo and the residue was partitioned between DCM and
a sat. aq. NaHCO; sol. The organic layer was dried (MgSO4), fitered and concentrated
in vacuo. Yield: 40 mg of intermediate 26 (89 %), which was used as such in the next

reaction step.

20 Example A2
a3 Preparation of intermediate 27




Intermediate 21(1.35 g, 4.9 mmol) and a concentrated ag. HCI sot. (0.5 ml) were added to AcOEI (15
ml), and the resulting mixture was stirred and heated at 150 C. for 0.5 h 10under microwave
iradiation. THAHYOHEE cooled to r.t., resulting inthe formation of a predipRAE2THES BiECipitate was
filtered off, washed with AcOH, followed by D1PE, and then dried in vacuo. Yiekl: 1 g of intermediate
22 (69 A)). c) Preparation of intermediate 23 NO2 To a sol. of intermediate 22 (290 mg, 0.99 mmol) in
THF (10 ml) was added a 1 M sol. of LIHMDS in THF (2.96 ml, 2.96 mmol) dropwise at O C under a N2

dded The r.m woaa: %"3‘59‘{‘?’9‘%&?@9 e & it brine. and
added. The r.m, . , ) :

the organic phase wat%s %ﬁétgﬁ%ﬂb%? %@ﬂﬁmfﬁdﬁe‘%ﬁ/ "?’?tt%e?g E0H%Ated in vacuo.
The residue wé& Sudpereiatiin IPEPTREGSSHItaE BEIM srdsitercthoffrsgaisHatPiithsDIPE, and dried.
Yield: 160 mg dfittevizRolital23:20(019% ko W 261 608464 IPTTEERAHEG843d)iRreparation of

intermediate 24,4 \LEl2eg l’% imediale 23 iLaddng Aemsnmeand Jran aewder {162,mg, 2.9
mmol) were ad(}edtto A Ot I%l)'/ nd the resulting suspension was stirred and heated at 60 C for 1
h. The r.m. wa¥ Concantrate in(v ¢l and the residue was partitioned between DCM and a saturated
aq. NaHCO.; sq}; fag.eseaniy laxerwasdrgd (MgSO4), filtered and S5concentrated in vacuo. Yield:
120 mg of intermediate 24 (90 (y0), whjch was used as such in the next reaction step. Preparation of

intermediate 52 1\1112.
N
-

s

CH;

2-Methyl-2-propanol, sodium salt (1.69 g, 17.6 mmol), BINAP (195 mg, 0.314 mmol),
Pdy(dba): (287 mg, 0.31 mmof), intermediate 27 (3 g, 12.5 mmol) and benzophenone
imine (2.27 g, 12.5 mmol) in toluene (40 ml; previously deoxygenated) were stirred

10 and heated for 4 h at 120 °C. The mixture was separated between DCM and water. The
organic phase was separated, dried (MgSQOy), filtered and the solvent was evaporated in
vacuo. Yield: 3.4 g of crude intermediate 28.

¢) Preparation of intermediate 29

ch\ N
N NH.
Naw/ \1‘\;} ?

A1 Naq. HClsol. (11 ml, 11 mmol) was added to a sol. of intermediate 28 (3.4 g,
4.1 mmol} in THF (10 ml}, The r.m. was stirred at r.t. for 2 h. The solvent was

15 evaporated in vacuo and the residue was separated between DCM and water, basified
with an aq. NFH4OH sol. till pH 10. The organic phase was separated, dried (MgSQO,),
filtered and the solvent was evaporated in vacuo. The product was purified by flash
column chromatography over silica gel (eluent: DCM/MeOH from 98/2 to 95/3). The
product fractions were collected and the solvent was evaporated. Yield: 0.36 g of

20 intermediate 29 (16 % yield over 2 steps).

Example A13

a) Preparation of intermediate 30
H,C




CH3 Starting from 3-nitro-benzene-1,2-diamine and 2,4-difluoro-benzoylchloride, intermediate 46 was
prepared according to the procedures as described in example A9. Example A10 Preparation of
intermediate"d JpAN64H3 10 A stainless steel gg%o“clave was loaded wittimtexnmediste 12 (370 mg,
1.21 mmol), copper(l)oxide (10 mg), and a 0.5 M sol. of NH3 in dioxane (30 ml, 15 mmol). The
autoclave was closed and the r.m. was heated at 150C for 18 h. Then, the r.m. was cooled, a sat. aq.
NH40H sot. (5 ml) was added, and the r.m. was heated at 150 C for another 18 h The r.m. was cooled
and concentrateg i ug. The rgsidue was 15 partitigned betwee M and a saturated aq. NRICI
sol. The organtigq]a@éﬁr%g %ZI %Oﬁﬂ%géﬂ%ﬁﬁg%%fﬁaﬂ?d?@%ctzoe?itgr%teog %%%%83?@@%&1240 mg of
intermediate 24 #3%? \%%%&?\ﬁé’éq%séd”a@é@héﬁ HHezAEt e detiarmtep; apfcs:COs
2010/094647PCEHERZ0 6106184 DMED-(EXamipl& W dea)iPrepatationnhinte Eitinlen2hN@2 H3C A 1
50l of ntormestiate 22 (390, S0 oD 0 THE 1o arty Tpe b A S or 30 min,
a sol. of inter ' ng, O mol) in 5 m1l). The r.m. was stirre ,
and then 2%0%@(%&%%@(%%%{899%%%@1% v%\?ggoe% A%@%&r@%.ﬁégge&tﬁg OVt gtﬁf at 55 'C. The
r.m, was transferteie iy i STEFL ARRHBAIST ahie GrEaTd BRESKPESI STREHIUDS in THF (2
ml, 2 mmol) antfigdiGdepfdpafite(ei8adiis minol)was addedidhie raaashstingdiandheated at 150 C

for 4 h under nyer@e@ve iigdiations The Mmikpgwascoaled dbermashsewiti-ping,and the organic
phase was Se@%@%%%‘)e%g’%%? ﬁf‘lilé%%g %Qz% collected and the solvent was evaporated.
H Yield: 0.628 g of intermediate 30. The aq. layer was concentrated under reduced
pressure, until some additional product precipitated, which was filtered off, and dried in
vacuo, to give 0.16 g of intermediate 30,

Exarmple Al4

a) Preparation of intermediate 31 and intermediate 32 (regioisomers)

CH;
N;\N@NH N
<~¢ N\ / 7 N NH,
cn SN < \_/
intermediate 31 intermediate 32

Cul (2.64 g, 13.9 mmol) was added under a N, flow to a sol. of 2-bromo-pyridin-5-

15 ylamine (6 g, 34.7 mmol), 5-methyi-1H-1,2,4-triazoic (4.03 g, 48.5 mmol}, and Cs,CO;
(22.6 g, 69.4 mmol) in DMF (50 ml). The reaction mixture was heated for 2 nights at
120 °C and was then cooled and concentrated in vacuo. The residue was partitioned
between DCM and water. The aq. phase was saturated with NaCl and extracted further
with DCM and MeOH. The combined organic layers were dried (MgSQy), filtered and

20 the solvent was evaporated in vacuo. The residue was purified by RP preparative HPLC
[RP Shandon Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a gradient
of (0.25 % NH4HCO:; sol. in water)/MeOH/CH;CN]. The product fractions were
collected and worked up. Yield: 1150 mg of intermediate 32 (19 %) and 1500 mg of
intermediate 31 (25 %).

25  Example Al3

a) Preparation of intermediate 33

H,N

HN\ 4
N

Br



10 the solvent was evaporated in vacuo. The residue was purified by RP preparative HPLC [RP
Shandon Hyperprep(r) C18 BDS (8 p.m, 250 g, I.D. 5 cm); mobile phase: a gradient of (0.25 %
NH4HCO3 Y& 2H4a464)/CHACN]. The product fragtions were collected BheWoMREEH Yield: 50 mg of
intermediate 25 (17 %). b) Preparation of intennediate 26 NH2 H3C Intermediate 25 (50 mg, 0 167
mmol) and iron powder (49 mg, 0.88 mmoD were added 15 to AcOH (4 ml), and the resulting
suspension was stirred and heated at 60 C for 1 h. The r.m. was concentrated in vacuo and the

(g0, e o . iich was use
as such ir’1 theanggg %Sg%ﬁ?gf’ép%"ga@z%ﬁk %‘9‘3)“:‘51%' é%%‘{%%‘?fl fﬁrpépr%régla?thZ%gNJ WO
2010/094647PC MEF2 010 65184 3 he- Broes 3tEre i pyriridider (B gipspliinunil 3 eq of
4-methyl-1H-[m@m&@iﬁ%ﬁ.gﬁ@ké’t@m@i)xﬁﬂkkiéﬂ@@&(éﬂd?a&@aﬁoﬁsmmnmﬂ fﬂMﬂﬂt(&@O_ ml) were
heated ovemight at 85 Fhe mpturs WasseRAJIes ReERsnOE M avd water. Fie.qrgapic layer was
dried (MgSO4), filtered and the solvent was evaporated. Water was added to the residue 5and the
resulting preci%ﬂ gt@\%ﬁ?%ﬁl@@%@%f; Fhitration and dried in vacua. Yield 4.7 g of intermediate 27 (76

%). b) PreparatigpehinigiliediaterdBdiadsNethyl-2-propanol, sodium salt (1.69 g, 17.6 mmol), BINAP
(195 mg, 0.314 mrnol), Pd2(dba)3 (287 ng, 0.31 mmol), intermediate 27 (3 g, 12.5 mmol) and

benzophenone imine (2.27 g, 12.5 mmol) in toluene (40 ml; previously deoxygenated) were stirred 10
and heated for 4 h at 120 C. The mixtweé Wwas*s ‘ between DCM and water. The organic phase

as evaporated in vacua. Yield: 3.4 g of crude

intermediate 28. c) Preparation of intermediat& 29

A.mixture of intermediate 33 (1.8 g, 9.57 mmol) and 4-{luoro-benzotic acid (1.34 g,
9.57 mmol) in polyphosphoric acid (25 g) was stirred and heated for 1 h at 180 °C. The
r.m. was cooled to r.t, and water was added. The resulting sol. was neutralized with

10 KyCOs, and the resulting precipitate was filtered off and washed with water. Yield: 1 g

of crude intermediate 34, which was used as such in the next reaction step.

¢) Preparation of intermediate 35

Br
N? N
i\I \>—< >-F
\
C

H;

Intermediate 34 {825 mg, 2.8 mmol), CHil (400 mg, 2.8 mmol), and K2COs (830 mg,
6 mmol) were added to DMF (25 ml). The resulting mixture was stured for 1 h at
30 °C. The r.m. was cooled to 1.t. and concentrated in vacuo. The residue was

15 partitioned between DCM and water. The organic layer was dried (MgSQOs), filtered
and concentrated in vacuo. The residue was purified by RP preparative HPLC [RP
Shandon Hyperprep® C18 BDS (§ um, 250 g, LD. 5 cm); mobile phase: a gradient of
{0.25 % NHHCO; sol. in water)/MeOH]. The product fractions were collected and
worked up. Yield: 180 mg of intermediate 35 (21 %).

20 Exampie Al6

a) Preparation of iniermediate 36




113C NH2 N A1 N ag. HCI sol. (11 ml, 11 mmol) was added to a sol. of inte.ediate 28 (3.4 g, 4.1
mmol) in THF (10 m1). The r.m. was stirred at r.t. for 2 h. The solvent was 15 evaporated in vacua and
the residue¥agtdeptefed between DCM and wategr, basified with an acPNEFZ09/EaB41l pH 10. The
organic phase was separated, dried (MgSO4), filtered and the solvent was evaporated in vacua. The
product was purified by flash column chromatography over silica gel (eluent: DCM/MeOH from 98/2 to
95/5). The product fractions were collected and the solvent was evaporated. Yield: 0.36 g of
20intermediat % viel e rati inter i4e 30 WO
010/004507 T b L a3 o to a sot. of
5-bromo-pyridi3! (dmirreEg)) %Wrﬁb(?)?ﬁ‘)rﬁéﬂ%ﬁ'-Ipﬁihfﬁ?ﬁﬁ?ﬂéd@}@l%,(@ﬁd%m §:and Cs2CO3
(9.4 g, 28 9 mmol et S0 thT hereastitirediietfemimsThe atadvies dinightsidt E808& and was
then cooled. GiH@Gbrwanriagdad te-fanl]vabhde precipitatenyhishcWas dieaayegdywilration. The
filtrate wag CO'&BSE.‘@;?S% ,%’é[@adzlﬂ?aego(ﬁégf}?g%%%’ angdans ﬁ%‘%é%&%%é%%?{ﬁéﬁ%@ﬁ&‘é@?e“ DCM and

water. The organic e was separated, ( gSOéﬁ, filtered and the solven s evaporated in
vacuo. The reStItETAE I HEEDY ﬂ&%rhsﬂ%ﬂ%(g\é‘%ﬁi Saﬁgﬁﬁ@%vf%i@%@ ?grvfén "HCM/MeOH
from 98/2 to 9518)uTHegiodUetTrasiisnsdund thokebled anslarasivent wiis blaporated. 10Yield:
0.628 g of intemnadiaizadd3d [k ag). layer was concentrated under reduced pressure, until some
additional product precipitated, which was filtered off, and dried in vacuo, to give 0.16 g of intermediate
30. Example AR4PepmpdnaeisiERiaiaitdddiate 31 and intermediate 32 (reMoisomers) CH3 N*-
-%\N- Ct

A o H,C CH;
4-Fluorobenzaldehyde (589 mg, 4.74 mmol) and Na,3,04 (3.0 g, 17.2 mmol) were

10 added to a sol. of intermediate 36 (930 mg, 4.31 mmol) in EtOH (15 ml). The rm. was
heated under microwave conditions for 45 min at 160 °C. The r.m. was cooled to r.t.
and filtered through diatomaceous carth. The filtrate was evaporated and the residue
was purified by flash column chromatography over silica gel (eluent: DCM/MeOH
from 100/0 to 96/4). The product fractions were collected and the solvent was

15 evaporated. Yield: 450 mg of intermediate 37 (36 %).

Example A17

a) Preparation of intermediate 38
Br

N,
D >—z¢
F4C N

\
H

NazS:0s (1.64 g, 8.62 mmol) and 4-fluoro-benzaldehyde (891 mg, 7.18 mmol) were

added to a sol. of 3-bromo-3-trifluoromethyl-1,2-diaminobenzene (1.65 g, 6.47 mmol)

in DMA (40 ml). The r.m. was stirred overnight at 70 °C. Then, the r.m. was cooled to

20 r.t. and poured into water. The solid was filtered off, washed with water, and suspended
in DIPE and drops of 2-propanol. The resulting solid was filtered off, washed with
DIPE, and dried. Yield: 1.95 g of intermediate 38 (84 %,).



/ CH3 intermediate 3lintermediate 32 Cul (2.64 g, 13.9 mmol) was added under a N2 flow to a sol. of
2-bromo-pyridin-5- 15ylamine (6 g, 34.7 mmol), 5-methyl-1H-1,2,4- trrazole PZ 9},0% %mmol) and
Cs2CO3 (2¥BH1€Y#+hmol) in DMF (50 m1). Thesreaction mixture was ﬁ l% d1 nrghts at120 C
and was then cooled and concentrated in vacuo. The residue was partitioned between DCM and
water. The ag. phase was saturated with NaC1 and extracted further with DCM and McOH. The
combined organic layers were dried (MgSO4), filtered and 20 the solvent was evaporated in vacuo.
The residue was urrfred by RP preparatrve HPLC [RP Shandon HyperprepO0 C18 BDS (8 gm, 250 g,
“EN ! N g

2010/094647PCPEP2010/051843 MeO

Subsequently, a 0.4 % thiophene sat ' mI) and 4-amino-2-bromo-3-nitro-pyridine (3.5 g, 16
mmol) were added. The r.m. was stirred at 25 C(ufrﬁder H2 atmosphere until 3 eq of H2 was absorbed.

The catalyst was filtered off qver diatomac gus egl uzth an thgsfg Was 1S, CONy neentra gd in vacuo.
Yield: 1.8 g ofinte¥higbight B3B3 B Wh h‘\ﬁ‘clts B3y é“chh |n RBXt reaction step. b)

Preparation ofNatmmetdietet@4 b@r oRintxTrdi S iMdinte diate 0P8 | ’@ 5 BE (el dhg 2l"V‘Fruoro benzoic
acid (1,34 g, %57 smmel)in palypbesphenictacid @5 ¢).Was Sfimedadne sedtd féhd rhratk80 C. The

r.m. was coole%to Ik ??yv%egn\/gqgeﬁqgggea' {;)edreisslétlg@ g;@tgyy@ Reulralized with 10K2C0O3, and the
resulting premg&%tnercv%%gqe *Ex(?a{se gq?egd?ecp XV rae% (i?gglgm %eergd\gn 9%1vcnt was evaporated in

vacuo. The residue was purified by RD preparative HPLC [RP Shandon Hyperprep®

C18 BDS (8 pm, 250 g, LD. 5 cm); mobile phase: a gradient of (0.25 % NHHCO; sol.

in water)/MeOH/CH3;CNT. The produet fractions were collected and worked up. Yield:

720 mg of intermediate 39 (42 %),

10 Example A18

Preparation of intermediate 40
Br O

PN

Qm O
\ $
H;C CH
N 3 CHs 3

!
HyC

4-(2-Oxo-ethyl)-piperidine-1-carboxylic acid tert-butyl ester (682 meg, 3 mmol) and
Na,8;0s (741 mg, 3.9 mmol) were added to a sol. of intermediate 11 {603 mg, 3 mmoel)
in DMA (15 ml). The r.m. was stirred overnight at r.t. Then, water was added and the
mixture was extracted with EtOAc. The combined organic layers were dried (MgSOy),

15 filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product
fractions were collected and the solvent was evaporated. Yield: 840 mg of

intermediate 40, which was used as such in the next reaction step.

Example A9

a} Preparation of intermediate 42

QCH,
r}\ir 3
( | N
O P



of crude intermediate 34, which was used as such in the next reaction step. c) Preparation of
intermediate 35 Br Intermediate 34 (825 rug, 2.8 mmol), CH3I (400 mg, 2.8 mmol), and K2CO3 (830
mg, 6 mmoYy WEHYEYEED to DMF (25 m1). The resglting mixture was stife BRI C. The r.m.

- was cooled to r.t. and concentrated in vacuo. The residue was 15 partitioned between DCM and water.
The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by
RP preparative HPLC [RP Shandon HyperprepO C18 BDS (8 um, 250 g, I.D. 5 cm); mobile phase: a

gfad'er:IjOf (0-25: % MRS SRt ysaden/ M@@hlh('ﬁm@@rgwﬁtiéﬁpiwwgmllﬁmte@ldand worked
up. Yield: 180 m intermediate 3 A Exam r 110 rmediate 36 NO2
Cl-13 WO 2 Zéﬁ%%%ﬁ&(%{)%ﬂ%ﬁzﬁqﬁﬁ g ?)1 @§ mgrlngo @vtt\l/sggs} a gne% to a sot of

2 4-dichloro-3mHbSpyrigmeneAs S mpol) i THE SHpdIVAT BHRE EIOPWIST ABOES Then,
isopropylamine:¢Qisddr ml, 6@ stivmedt) veas gdded) 56 dTermm wamsostirdegdoroBradrintd Fer.m. was
diluted with Et%&afmﬁﬁg%% @%Bﬁ%@éﬁ@n%% Mﬁh‘?ﬁewmd/\é%?ﬁ&e@d)ﬂffewlmmamc layer was
5dried (MgS01 fllter ne ate%n vacu Lpgzr }CJSF was purified by flash column
chromatograp y P SI ica get st to 99/1). The product fractions were
collected and tl&e@@b@gﬁdﬁﬁﬁﬁl‘{@_ﬁﬁﬁﬂwéylem 1 1 g of intermediate 36 (98 %). b) Preparation of
intermediate 37 Cl 4-Fluorobenzaldehygde (5§90519 4.74 mmol) and Na2S204 (3.0 g, 17 2 mmol)

were 10 added to a sot of intermediate 3 0’m Lb31 mmol) in EtOH (15 ml). The r.m. was heated
under microwave conditions for 45 mingt’160: he rym.pwvas cooled to r.t. and filtered through
diatomaceous earth. The filtrate was evaporated a e residue was purified by flash column

chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 96/4). The product fractions were

collected and the solvent was
1-Chioro-propan-2-one (4.34 g, 46.9 mmol) was added dropwise to a mixture of

intermediate 42 (5.2 g, 18.8 mmol), potassium iodide (0.343 g, 2.06 mmol), Cs;COs
(21.4 g, 63.9 mmol) in DMF (50 ml). The r.m. was stirred at r.t. overnight. The r.m.

10 was poured into ice-water and extracted with EtOAc. The combined organic layers
were dried (MgSOy), filtered and concentrated in vacuo. The residue was suspended in
DIPE and the resulting solid was filtered off, washed with DIPE, and dried. Yield:
4.43 ¢ of intermediate 43 (82 %).

¢} Preparation of intermediate 44

HCO,
N 4\N = Br
IS\

Intermediate 43 (4.4 g, 15.3 mmol) was added to a mixture of ammonium acetate
15 (5.41 g, 70.2 mmol) in AcOH (10 ml). The r.m. was heated at reflux for 1 . The r.m.
was cooled to r.t. and poured into a mixture of ice-water and EtOAc. The mixture was
basified with a 50 % w/v {(weight/volume percentage solution) ag. NaOH sol. to pH 9.
The organic layer was separated, dried (MgSO,), filtered and concentrated in vacuo.
The resulting solid product was used as such in the next step. Yield: 3.78 g of crude
20 intermediate 44.

d) Preparation of intermediate 45
H.CO

Nﬂ?\f = NH
IS\
3C




15evaporated. Yield: 450 mg of intermediate 37 (36 %). Example A17 a) Preparation of intermediate
38 Br F3C Na2S205 (1.64 g, 8.62 mmol) and 4-fluoro-benzaldehyde (891 mg, 7.18 mmol) were added
to a sot. of WA HHifluoromethy1-1,2-diaminobenzene (1.65 g, 6.47 YATHEHHHDNIAR40 ml). The
r.m. was stirred overnight at 70 C. Then, the r.m. was cooled to 20r.t. and poured into water. The solid
was filtered off, washed with water, and suspended in DIPE and drops of 2-propanol. The resulting
solid was filtered off, washed with DIPE, and dried. Yield: 1.95 g of intermediate 38 (84 %). WO

1 THE (9.2 i S e e e 07 M ediate
38(1.65 g, 4.6 ‘ﬁgﬁf%%yi]r?{f‘ﬁ@%&gfﬁ”? o PRITRREIE D -§@r.§-f&?§6ﬁ%ﬁ-ﬂ§a‘%ﬁ%ﬂ§ﬁ?ﬂ%| (3.26 g, 23
mrnol) was addeiiethé4ong. dvels smeedmtoitcie 0N een dyadinad siidica saeraginriicO3 sol. and
brine. The organichphadawas 3¢ paratedndsied (MeS4ehftiesas andihenselventoasisdwaporated in

vacuo. The residug was purified mv%d?mﬁri@%ﬁlﬁﬁlhg IRP Shapdan rpaipiend GIEEDS (8 um,

250 g, I.D. 5 cm); mobile phase; dient of (0.25% NFE4IICO3, sol. in water)/MeOH/CH3C181. The
prodgct fractig@sﬂ\}r\%%élgegﬁ’e%?{%%hgn r%\}égl?‘g%%ﬁ ?V?e%l."tl%r rlna ﬂ%{éﬁn\]&ﬁ fé’lglﬁd(ﬁt% ?g

A8 Preparatibréf MerhewherdexBripav B ES)AzaThe organic layers were dried (MgS0s),

filtered and the solvent was evaporated in vacuo. The product was purified by flash
column chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 95/5). The
10 product fractions were collected and the solvent was evaperated. Yield: 0.6 g of

0 Example

intermediate 45 (52 % vield over 2 reaction steps).

In an alternative procedure, Cu;0 (320 mg, 2.24 mmol) and a 7 N NH; solution in
MeOH (48 ml, 336 mmol) were added to a solution of intermediate 44 (6 g, 22.4 mmol)
in ethylene glycol (50 ml). The r.m. was heated in a closed pressure vessel at 100 °C

15 for 12 h. After cooling to r.t., the mixture was diluted with water, and extracted with
EtOAc. The organic layer was dried (MgSO,), filtered and the solvent was evaporated
in vacuo. The residue was triturated with DIPE. Yield: 4 g of intermediate 45 (87%).

Example A20
a) Preparation of intermediate 46

2-Chlorobenzoylchloride (1.46 g, .37 mmol) was added atr.t. to a sol. of 2,6~

20 dibromoaniline (2.0 g, 7.97 mmol) in THF (24 mi). The r.m. wag stirred atr.t.
overnight. The mixture was diluted with EtQOAc (30 ml) and the organic phasc was
washed with a sat. aq. NaHCO; sol,, dried (MgSQy), filtered and the solvent was
cvaporated. The residue was triturated in DIPE, filtered off, extensively washed with
DIPE and dried in vacuo. Yield: 1.08 g of intermediate 46 (35 %).

b) Preparation of intermediate 47
Br

Cl
N
Ay
O

25 A mixture of intermediate 46 (0.5 g, 1.28 mmol), Cul (0.025 g, 0.13 mmol), Cs;CO;
{0.63 g, 1.93 mmeol}, 1,10-phenantroline (0.046 g, 0.257 mmol) in DME (10 mi) was




CH3 H3C 4-(2-0xo0-ethyl)-piperidine- 1-cérboxylic acid ten-butyl ester (682 mg, 3 mmol) and Na2S205
(741 mg, 3 9 mmol) were added to a sot. of intermediate 11 (603 mg, 3 nunol) in DMA (15 ml). The
r.m. was stirf6*8UPGHt at r.t. Then, water was added and the mixture RelRBa#Et6ibwith EtOAC. The
combined organic layers were dried (MgS0O4), 15filtered and concentrated in vacuo. The residue was
purified by flash column chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The
product fractions were collected and the solvent was evaporated. Yield: 840 mg of intermediate 40,

hich d; (98 on. stap... I ) rafl intermediate 42
ocHs Br wo S nibshen LT Raato e ah- TR L D G Sl amon

OCH3 .Br WO 2010/094647 / ¢

and acetic acia%%b#&ﬁég (QE%&?,S@ETWBW%% el & F1e4dME Bih 8eisdetdehty, a sol. of
3-amino-6-broftdontatyrpopyiddie ¢sug, Pacaasidvslyirs Tiuifi¢@binfslvasladed dropwise and the
resulting r.m. was stireg:ueslighii at60 Gelhbe:ridpivas DONEERAG PR lateriRchWater, resulting
in the precipitainigha.salid RRecaolih wandiipd of washad wihaist. Al duade Yigld: 5.2 of
intermediate 42 (76 %). b) Preparation of inteimediate 43 H3CO H3C 0 1-Chloro-propan-2-one (4.34

g, 46.9 mmol) was a?d dropwise to a mixture of intermediate 42 (5.2 g, 18.8 mmol), potassium
iodide (0.343 g;°Z: ), Cs2CO3 (21.4 g, 65.9 mmol) in DMF (50 ml). The r.m. was stirred at r.t.

overnight. The EhfIemuphenddupsi@adisedivater and extracted with EtOAc. The combined organic
layers were dried (MgSO4), filtered and cong: hQWcua. The residue was suspended in
NH
Br

Cyclohexanccarboxylic acid chloride (0.61 g, 4.18 mmol) was added at r.t. to a sol. of
2,6-dibromoantline (1.0 g, 3.98 mmol) in THF (12 ml). The r.m. was stirred at r.t. for 4
days. The mixture was diluted with EtOAc (30 ml) and the organic phase was washed

10 with a saturated aq. NaHCOs sol., dried (MgSOy), filtered and the solvent was
evaporated. The residue was triturated in DIPE, filtered off, extensively washed with
DIPE and dried in vacuo. Yield: 0.62 g of intermediate 48 (43 %).

b} Preparation of intermediate 49

Br
CC
()
O
A mixture of intermediate 48 (0.15 g, 0.41 mmol), Cul (0.008 g, 0.04 mmol), Cs;COx
(0.203 g, 0.62 mmol) and 1,10-phenantroline (0.015 g, 0.08 mmol} in DME (2 mi} was

15 stirred overmight at 90 °C in a sealed tube. The mixture was diluted with HyO (2 ml)
and DCM (2 ml). The separated organic phase was passed through Extrelut® and the

filtrate was evaporated in vacuo. The residue was purified by flash column

chromatography over silica gel (eluent: heptane/DCM 30/70). The product fractions

were collected and the solvent was evaporated. Yield: 0.095 ¢ of intermediate 49
200 (77 %).



DIPE and the resulting solid was filtered off, washed with DIPE, and dried. Yield: 4.43 g of
intermediate 43 (82 %). c) Preparation of intclitediate 44 Intermediate 43 (4.4 g, 15.3 mmol) was
added to a Kk BHetmonium acetate 15 (5.4%g, 70.2 mmol) in AcOFFEE AT 4HEY.m. was
heated at reflux for 1 h. The r.m. was cooled to r.t. and poured into a mixture of ice-water and EtOAc.
The mixture was basificd with a 50 % w/v (weight/volume percentage solution) aq. NaOH sot. to p1-1
9. The organic layer was separated, dried (MgSO4), filtered and concentrated in vacua. The resulting
solid product wagisedas such in the next step. Yield: 3.78 g of crude 20intermediate 44.
da)mparation of intejjnediate 45 H3C WO 2010/094647- 77 -PCT/EP2010/051843
2-Methyl-2-propafutpsedirmeisate@eiide;07.46 mmol), BINAP (464 mg, 0.75 mmol), Pd2(dba)3 (342

mg, 0.37 mmol), intermediate 44 (1.0 g mol) a@g%benzophenone imine (0.845 g, 4.66 mmol) in
toluene (20 ml; previously deoxygenat rew heated at 100 C for 2 h under microwave
conditions. The mixture was cooled, and % the’solvent réioved in vacuo. THF (50 ml) and a 1 N agq.

HCI so!, (50 ml) were added to the residue, antl the mixture was stirred at r.t. for | h. The r.m. was
basified with aSti % (aft Nal CDB salo ncexdtretadavith Ht@as:nlhe orgahid &y ers svere dried
(MgSO4), filtered and. the spi¥ent waseuaPoraes it Yaeuor Fharpinduet waspuiifisd by flash column
chromatograph¥ aver ihca gelé(jl gqétl DCM/ e0é5| éEOmB%SO/O tf}j%@@] er]l}j)[%)ygodUé:&_fc{actlons were
collected and the Soiv n%v%%s‘{ 25 (EEA Vel 076 g orintEMediate b yield‘ver 2 reaction
steps). In an affekiRgiveprsestied, AU 0T32eRIgUR B0 9iFHS I HHTR TN SORAN in MeOH (48
ml, 336 mmol)weereragded iadaaddidtiorhot intertietliate AétltrgiiR2dommathiniéthylemeglycol (50 ml).
The r.m. was heatgfh i A.G18SSE OB P¥aTEE L A0 a0 i 2 AftETERR NGO, the mixture
was diluted wﬂttg1 watert, aqd extr gﬁgdglthiEEOAg. ﬂmSBr anic layer v%/%s E?ii‘@dtq]\"/! 1ISO4), filtered and
the solvent wa$s evaporatet iftvadtio. FRE 'r’eé,ril&ué V\%_st turatet .\?\/Ill%, I .e\?le -4 g of intermediate
45 (87%). Exafipreraze. Birragarmtiercoradiste v ized lomdebblitayichidide 1 462§ 8.37 mmol)
was adddd at initdmadialted 2,67 %0).

b) Preparation of mtermediate 51
Br

HaC
SN CH;

o
# 0

A mixture of intermediate 50 (0.21 g, 0.63 mmol), Cul (0.012 g, 0.063 mmol), Cs;CO;3

{0.306 g, 0.94 mmol) and 1,10-phenantroline (0.023 g, 0.125 mmol) in DME (3 ml)

was stirred overnight at 90 °C in a sealed tube. The mixture was diluted with H,O

(20 m1) and DCM (20 ml). The separated organic phase was passed through Extrelut®
15 and the filirate was evaporated in vacuo. The residue was purified by flash column

chromatography over silica gel (cluent: heptane/DCM 30/70). The product fractions
were collected and evaporated off. Yield: 0.110 g of intermediate 51 (69 %).
Example A23

a) Preparation of intermediate 53

NO
'y
Br: ™

Benzylamine (17 g, 159 mmol) was added to a sol. of 1-bromo-3-fluoro-2-nitro-
20 benzene {10 g, 45.5 mmo!) in THF (100 ml). The r.m. was stirred at r.t. overnight. The
formed precipitate was removed by filtration and the filtrate was concentrated under

reduced pressure. The residue was dissobved in DCM and the resulting sol. was washed

subscquently with an aq. AcOH sol., a saturated aq. NaHCO; sol., and water. The



20dibromoaniline (2.0 g, 7.97 mmol) in THE (24 m1). The r.m. was stirred at r.t. overnight. The mixture
was diluted with EtOAc (30 ml) and the organic phase was washed with a sat. ag. NaHCO3 so!., dried
(MgS04), fikdratiépHdfe solvent was evaporated; The residue was trituPATEERH DS Hitered off
extensively washed with DIPE and dried in vacuo. Yield: 1.08 g of intermediate 46 (35 %). WO
2010/094647- 8PCT/EP2010/051843 7 - stirred at 90C in a sealed tube for 3 days. The mixture was
diluted with H20 (10 ml) and DCM (50 ml). The separated organic phase was dried (MgSO4), filtered

and the SO'Veflz %%%ﬁﬁxﬁe e o 1o, %%&%a'%&ve!ﬁ‘& gd . lashr ol diigmatography

over silica gel socratic 1 uct 5f I’aCtIOI’] were collec

evaporated off \eiFss ‘1%1 éno}?‘?ﬁ)t@rﬁll%ﬁt% o | (4’@ %’)W@a%ﬁega ) PrEpa t%‘ﬁ BRdsft (i‘ﬁlate 48 Br
NH Br Cyclohexaltocanborytionpies chiorite (heteg, &4 48°Miteol) h/é@lamedva‘s@@wir@fcd

2,6-dibromoank ﬁ}ﬁcﬁﬂa Qrﬁ,tﬁe%smﬁaqlaa&rplﬂﬁi%oﬁéa Rlydhecm. was stitedahd. INfgr@days. The

miture Was difogh, %5}8 ANEPIAARERAGA Kasashad NI asaLrated aq
NaHCO3 so1l., tere and solvent was eéd%%ratefl T e residue was triturated in

DIPE, filtered éfﬁ %&zféﬁgwa & Re 4 itk BIFE SR VALt 065 E¥idtéiediate 48
(43 %). b) Prepasadom didmeimediare 4opBr 0 A mixture of intermediate 48 (0.15 g, 0.41 mmol), Cul

(0.008 g, 0.04 rgnﬂpli CsZCOi (tO zog gl 292 mmol) and 1,10-phenantroline (0.015 g, 0.08 nunol) in
DME (2 ml) wa in a sealed tube. The mixture was diluted with H20 (2 ml)
and DCM (2 nil). The separated organic phase watpassed through Extrelut(r) and the filtrate was
evaporated in vacuo. The residue was p\* lumn chromatography over silica gel (eluent:

heptane/DCM 30/70). The product fractionsweré co d and the solvent was evaporated. Yield:
0.095 g of intermediate 49 :

Et;N (1.21 g, 12 mmol) and 2-methyl-benzoylchloride (923 mg, 5.97 mmol) were
added to a sol. of intermediate 53 (2.07 g, 5.97 mmol) in DCM (50 ml), and the r.m.

10 was stirred at r.t. overnight. The r.am. was diluted with DCM and washed with water.
The organic layer was dried (MgSO,), filtered and concentrated in vacuo. The residue
was dissolved in AcOH (25 ml) and a concentrated aq. HCl sol. (0.5 ml) was added.
The resulting mixture was stirred and heated at 100 °C for 18 h. The r.am. was cooled
and concentrated in vacuo. The residue was partitioned between DCM and a saturated

15 aq. NaHCOs sol. The organic layer was washed with water, dried (MgSQy), filtered and
concentrated in vacuo, Yield: 2.2 g of intermediate 54 (98 %) which was vsed as such

in the next reaction step.

Exampie A24

a} Preparation of intermediate 55
Br

Na;8,0s5 (5.56 g, 29.2 mmol) and 4-fluoro-benzaldehyde (2.91 g, 23.4 mmol) were
20 added to a sol. of 3-bromo-5-fluoro-1,2-diaminobenzene (4.0 g, 19.5 mmol) in DMA

(80 ml). The r.m. was stirred overnight at 70 °C. Then, the r.m. was cooled to rt. and

poured into water. The solid was filtered off, washed with water, and dried. Yield: 6 g

of intermediate 55,

g



20(77 %). WO 2010(094647PCT(EP20101051843 a) Preparation of intermediate 50 Br SOC12 (1.38
ml, 19.0 mmol) was added to a so!. of isopentanoic acid (1.87 g, 18.2 mmTZ) and ridine (1.48 ml,
18.3 mmol)¥i¥ BENIHES'mI) and the r.m. was stirrgg at r.t. for 2 h. A sot i Aniline (0.92 g,
3.5 mmol) in DCM (5 ml) was added 5and the r.m, was stirred at r.t. for 2 days. Up to 5 extra
equivalents of acyl chloride were prepared and added to the r.m. which was further stirred overnight.
The mixture was diluted with DCM (20 ml) and the organic phase was washed with a | M HC1 sol.,
then a saturateg af N kG Q8 st dited @gSO4), filtered and the solvent was evaporated. The crude
product was recrys allized from DIPE/CIE3CN. Yield: 0.21 g of 10intermediate 50 (17 %). b)
Preparation of intermediate 51 Br NC 13 8 A mixture-ef intermediate 50(0.21 g, 0.63 mmol), Cul
(0.012 g, 0.063 mmol), Cs2CO3 (0.306 ii @ i, 10-phenantroline (0.023 g, 0.125 mmol) in
DME (3 ml) was stirred overnight at 99C ealedtube. The mixture was diluted with H20 (20 ml)
and DCM (20 m1). The separated organic pha passed through ExtreluoO 15 and the filtrate was
evaporated in vacua. The residue was purlflgbcby flash column chromatography over silica gel (anent:

heptane/DCMﬁQéZé@n Jiscpiedystiactionmuersicoliacied and ayangteled AN, Q.10 g of
intermediate 51 % Example A23 _a) Preparation ofnee@g&e 53 nzl)r/ll T 7 g, 159 mrnol)

was added to ﬁ@%?p%?ritfitﬂoﬁ?@%dﬁao@ 520’m° JusEBEHIE e (109 45 uno (100 ml). The
r.m. was stirred atiy. fTovermighs Shedoihi e ﬁ?‘é&ibme%ﬁ*wwb@oﬁm%bﬁga&d the filtrate was

concentrated un@denxeducedpressute rihewasidued\as Xisgoied IibGMandthesesulting sol. was
washed
5

7

irradiation. The r.m. was cooled, more THF (q.s.) was added and the mixture was
washed with brine. The organic phase was separated, dried (MgS8Q,), filtered and the
solvent was evaporated. The residue was purified by flash column chromatography
over silica gel (eluent: heptane/DCM 50/50 to 0/100). The product fractions were
collected and the solvent was evaporated. Yield: 350 mg of intermediate 56 (34 %).

10 Example A25

a) Prenaration of intermediate 37

Cl

F \N / NH,
Ci

N-Todosuccinimide {(26.7 g, 119 mmeol) and TFA (2.3 ml, 32.4 mmol) were added to a

suspension of 2,4-dichlore-pyridin-3-ylamine (17.6 g, 108 mmol) in CHzCN (150 ml).

The reaction mixture was stirred at r.t. for 16 h., and then heated to 40 °C for 6 h. The

r.m. was diluted with FtOAc and washed with a sat. aq. Na;$,0z sol. The aq. phase was
15 extracted with EtOAc, and the combined organic layers were dried (MgSOs), filtered

and the solvent was evaporated in vacro. The residue was purified by flash column

chromatography over silica gel (efuent: DCM). The product fractions were collected

and the solvent was evaporated. Yield: 22 ¢ of intermediate 57 (71 %,).

1) Preparation of intermediate 58 and intermediate 39 (regigisgmers)

H4C
A 1
NH
1 NH.
I \ / NH, \ / :
N
NH
Cl H, C’

intermediate 58 Cintermediate 59



subsequently with an ag. AcOH sot., a saturated ag. NaHCO3 sot., and water. The WO
2010/094647PCT/EP2010/051843 organic layer was dried (MgSO4), filtered and concentrated in
vacuo. The &¥Gd8i¥&#Hdd was dissolved in AcOH (100mL) and iron powdsr {/EB21g/04883mmol) was
added. The resulting suspension was stirred and heated at 60 C for 1 h. The r.m. was concentrated in
vacuo and the residue was partitioned between DCM and a saturated ag. NaHCO3 5sol. The organic
layer was dried (MgSO4), filtered and concentrated in vacuo. Yield: 6.5 g of intermediate 53 (80%

purity according tQ L&M&@M&% %&Q% Qs suc@ in the ne t reacgo step. b) Preparation

of intermediate 54 Br Et3N (1,21 g enzo orl&e mg, 5.97 mmol)
were added to'd SBPGSt%tﬁé?n%&%té%% ey § %t@?l r%at |nq?ftf|@l1 (%Srﬁ‘lﬂ"f%h%ltt}r@ m. 10 was
stirred at r.t. oSG HECTRveay i ovhas iditute b \iwtﬁhacme&ndivmmcéwgtbrwedemdrﬂhe e&aRric layer was

dried (Mgso4)wﬁttgaaehaﬂamme¢ﬁ@ename9@a Thepesidugwasdiaseeddn AGOH (25 ml) and a
concentrated aﬂeﬂ"%&%ﬁ%@ﬂ"hﬁ‘é@&%% %C c%?re{?%uj}t'l?gcuox%%ere\’\é uestlugarted a ated at 100 C

for 18 h. The r.m. was cooled and concentrate In'vacua The residie Was %Ponea étween DCM
and a satu rateg]dfg %93 oS RREOG AH @15%@/&8%%@&@%@%%\/&%@ e Mgsoa),
filtered and cor@entiedee frvaenarwisido kot gl ofihter nuddiatevBde@8 drayadhichidvas Lisecbdis such in
the next reactionatepdmxasgieoA2ial Propaigtiomedimaimedialg bb;,)Br Na2S205 (5.56 g, 29.2
mmol) and 4-fluoro- benzaldeh de (2.91 g, 23 4 mmot) were 20 added to a sol. of
3-bromo-5-fluore-Lropaials SHEERSIEA0Y, 19.5 mmol) in DMA (80 m1). The r.m. was stirred
overnight at 70 C. Then, the r.m. was cooled r.t. and poured into water. The solid was filtered off,

washed with water, and dried. Yield: 5{5 T IF gﬁedia 5. WO 2010/094647PCT/EP2010/051843
-81 - b) Preparation of intermediate 56 B F
NH ¢

Hs(

)

er

Et:N (3.61 ml, 26.5 mmol) and 4-fluoro-benzoylchloride (1.68 g, 10.6 mmol) were

10 added to a sol. of intermediate 59 (2.5 g, 8.8 mmol) in DCM (100 ml), and the r.m. was
stirred atr.t. for 4 h, The r.m. was concentrated in vacuo. Yield: 2.7 g of crude
intermediate 60 (75 %), which was used as such in the next reaction step.

d} Preparation of intermediate 61
&l

CH,
POCL; (907 mg, 5.9 mmol) was added to a sol. of intermediate 60 (2.0 g, 4.93 mmol) in
DCE (15 ml), and the resulting mixture was stirred and heated at 150 °C for 15 min
15 under microwave irradiation. The r.m. was concentrated in vacuo, and the residue was
purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH:)
from 100/0 to 97/3). The product fractions were collected and the solvent was
evaporated. Yield: 1.56 g of intermediate 61 (81 %).

e} Preparation of intermediate 62

“H, CH,

Isopropenylboronic acid pinacol ester (867 mg, 5.16 mmol) and Pd(PPh; )4 (298 me,
20 0.258 mmoi) were added fo a sol. of intermediate 61 (2.0 g, 5.16 mmol) in dioxane



A suspension of NaH (60% in mineral oil; 233 mg, 5.82 mmol) was added under a N2 atmosphere to a
cooled (5 C).sol. of intermediate 55 (900 mg, 2.91 mmol) in THF (5 ml). The r.m. was stirred at 5 C for
30 min, and#ieHig&peidyliodide (1.98 g, 11.6 mmg)) was added. The r.RCWEBStiHfEsdsat 130 C for 2 h
under microwave 5 irradiation. The rm. was coded, more THF (g.$) was added and the mixture was
washed with brine. The organic phase was separated. dried (MgSO4), filtered and the solvent was
evaporated. The residue was purified by flash column chromatography over silica gel (eluent:

heptane/DCM to 0/100 rod ns were co Iec nd th nt.was evaporated.
in ermeél age)lg%g(gé)lé?%é );m pie A28 5} Pre GRYRA 3[011\68

Yield: 350 mg reparation o Hteimedi tre 57 ClI

N-lodosuceinirfti&R a1, %@’ﬁﬁﬁ%ﬁ*&ﬁ’&ﬁﬂﬂﬁéfg IVge WM@)%@@@‘&E‘@ 0’4 suspension of
2,4-dichloro-pytigtivnBeoptamm ine l{ 136 ¢t 008 riinofilirn€ H3CNa(EQ «d 1ThT hesikactianpmifide was
stirred at r.t. fopl §435 @B&’fﬂﬂ%ﬁf@ﬂ@t@@f&ﬁhﬁ%@ﬁ@flﬁa@cﬁ@mﬁﬁ maEsLdiutng wm%mqm washed
wih  sat 20, NggS203 sl TG 4, PIFSS. NS Amealiagis wi EI0AC. and the combined ogaric
layers were drle(?% z y ?‘? tered and the solvent was evaporatad in VSCRY ‘?Ihe reSidue was purified
by flash columfr %ﬁﬁ)‘?ﬁ&lﬁfﬁ%ﬁtﬁ\?@r 8ffica gel (einem: DCM). The product fractions were collected

and the solventyvas evaparated:.viglgt, %9 of intermediate 57 (71 %). b) Preparation of inteimediate
58 and inteimedilafe g% (recioisomers) H3C\dANH inten ediate 58 WO
2010/094647PCT/EP2010/051843 - 82 - As l. ofl\tl'nethylamme in TI-IF (2 M, 25 int, 50 mmol) was
added to a sot. of inteimediate 57(4.8 g, 1 76 nymok) in 20 m1). The r.m, was stirred at 160C

under microwave irradiation for 8 hti3 ent was £vaporated and the residue was partitioned
between ag. NaHCO3 sot. and DCM. T & combine{cﬁprganic layers
2 :

MeOH (40 ml) was added to Pt/C 5 % (100 mg) under N, atmosphere. Subsequently,
intermediate 62 (1.25 g, 4.14 mmol) was added. The r.m. was stirred at 25 °C under Hy
atmosphere until 1 eq of Hy was absorbed. The catalyst was filtered off over

10 diatomaceous earth and the filtrate was evaporated. Yield: 0.9 g of crude intermediate
63 (71 %), which was used as such in the next reaction step.

g) Preparation of intermediate 64
Cl

S
H,¢7 N7 N

Methylboronic acid (93 mg, 1.55 mmol) and Pd(PPhs)s (71 mg, 0.062 mmol) were
added to a sol. of intermediate 61 (600 mg, 0.31 mmo}) in dioxane (10 ml) and an ag.
NaHCOs sol. {5 mi). The resulting mixfure was stirred and heated at 150 °C for 20 min.
15 under microwave irradiation. The r.m. was cooled to r.t. and partitioned between water
and DCM. The organic phase was separated, dried (MgSQ.), filtered and the solvent
was evaporated in vacuo. Yield: 180 mg ofcrude intermediate 64 which was used as

such in the next reaction step.

h) Preparation of intermediate 74

bp—@—

Zn(CNY, (36 mg, 0.3 mmol) and Pd(PPh:L; (30 mg, 0.026 mmol) were added to a sol.
20 of'intermediate 61 (200 mg, 0.52 mmol) in DMF (5 ml). The resulting mixture was




Swere dried (Na7S04), filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over silica get (eluent: heptane/DCM 100/0 to 0/100). The product fractions were
collected afHQARBIEBHELT was evaporated. Yield: §50 mg of intermediate S8 EEEMY RN 2900 mg of
intermediate 59 (62 %). c) Preparation of intermediate 60 Et3N (3.61 ml, 26.5 mmol) and
4-fluoro-benzoylchloride (1.68 g. 10.6 mmo O were 10added to a sol. of intermediate 59(2.5 g, 8.8
mmol) in DCM (100 ml), and the r.m. was stirred at r.t. for 4 h. The r.m. was concentrated in vacuo.

vield: 2,7 g of gide iniermediateBOL 7300 MRICHh WARMIFIAS SRlib N ReXkraaglion step. d)
Preparation of '“t%%g?fé%cﬁﬁﬁ?%'@ i}ﬁg‘ggg %%a 9‘8@0{1“9!;%%? ﬂ%’ﬁl%&%@%@?&j&%é%&%8!- of

intermediate 60’7 _ _ mt), and the fesulting mixture was s irred’and heated at
150 C for 15 mirrucuiie rridonaoenwaRatoniashE AR SIHIRYATTh Vet land the residue

was purified byeflash oatwviiHoRTapghaythy 696N sliteapgelue|frectiv RCMMeOkNHSB)drom 100/0 to
97/3). The; proguct factions wels-sallectet andibe sRivemidiaserapsyalgd. Yield: 1.56 g of

intermediate 61 (81 %). e) Preparation of intermediate 62 CI Isopropenylboronic acid pinacol ester
(867 mg, 5.16 miehandPd{ PRIBRIER93 g, 200.258 mmol) were added to a sol. of inteimediate
61(2.0 g, 5.16 mmol) in dioxane WO 2010/0§4647PCT/EP2010/051843 (8 ml) and an ag. Nana)) sot.
(4 ml). The r.m. was stirred and heated at rrE\under microwave irradiation. The r.m. was
cooled to r.t. and filtered over diatomaceous ealith Usimg Et@AcE The filtrate was evaporated. The
residue was purified by flash colurfiscet@matografihy over silica gel (eluent: DCM/MeOH(N1-13) from
100/0 5to 97/3). The product fractions were collectédzand the solvent was evaporated. Yield: 1.25 g of

intermediate 62 (80, %0). ¢ intermediate 61 (200 mg, 0.52 mmol), 4,7-dimethoxy-
[1,10]phenanthroline (25 mg, 0.1 mmol), and Cs;CO;: (336 mg, 1 mmol) in MeOH
(1 mi) was degassed and stirred at 110 °C for 1 h under microwave irradiation. The r.m.

was cooled to 1.t. and concentrated in vacuo. The residue was partitioned between

10 DCM and water. The organic phase was scparated, dried (MgSO,), filtered and the
solvent was evaporated in vacuo. The residue was triturated with DIPE. Yield: 100 mg
of intermediate 75 (66 %).

1) Preparation of intermediate 76
Cl

THF (40 ml) was added to Pd/C 10 % (0.1 g) under N; atmosphere. Subsequently, a
0.4 % thiophene sol. in DIPE (1 ml) and intermediate 61 (800 mg, 2.06 mmol) were

15  added. The r.m. was stirred at r.t. under H; atmosphere until I ¢q of H; was absorbed.
The catalyst was filtered off over diatomaceous earth. The filtrate was evaporated and
the residue was used as such in the next step. Yield: 0.45 g of intermediate 76 (83 %).

Example A26

a) Preparation of intermediate 65
Cl

= N
N C

4-Fluorobenzaldehyde (1.11 g, 8.93 mmol) and NayS,04 (3.89 g, 22.3 mmol) were
20  added to a sol. of 2-chloro-N-6-dimethyl-3-nitro-pyridin-4-amine (1.5 g, 7.44 mmol) in




1) Preparation of intermediate 63 CI McOH (40 ml) was added to Pt/C 5 % (100 mg) under NI2
atmosphere. Subsequently, intermediate 62 (1.25 g, 4.14 mmol) was added. The r.m. was stirred at
25C under M2 atHiEpHEre until | eq of H2 was abgerbed. The catalyst wHsHtEHEd bitver
10diatomaceous earth and the filtrate was evaporated. Yield: 0.9 g of crude intermediate 63 (71 %),
which was used as such in the next reaction step. g) Preparation of inteimediate 64 Methylboron ¢
acid (93 mg, 1.55 mmol) and Pd(PPh3)4 (71 mg, 0.062 mmol) were added to a sot of intermediate 61

(600 mg. O; swmgrmrpmq (oumhandamag- NageR3 &mdmnfawrmeawa@gméxture was
stirred and heated a 150Cfor]§dg# 15 n er Cé’ ave |rrad|a n Th f{/\?Lf?gscooled tor.t, and

Was o GI‘G 1210MAaceous ca S
partitioned between Water an r aniEHAESE WSS separateéiI1 %rle ]f)ﬁl)a filtered and

the solvent waSespgsbiiie an@m@mrbfdtrfa@W&ﬁ%@fﬁﬁ&éﬂﬁw@@.éﬁ@m Whidh”&}\f&‘éi (8ed as such
in the next reaBiomrstaptihy) BReGafRECYdtditenmediate] t4ANCN aHP. 5 m(CibRI¢3Gasg, 0.31 mmol)

and Pdrpehm%%mop (828 mpl) et added 10:9,491, 2 WH&%MQ@%&M@%@Q 0.52 mmol)
in DMF (5 m1) !1 %SUCPW% r{naérture‘émag Mé%) mte%}G rath‘i 'g// P2010/051843 stirred and
OF 1

heated at 160 C 16 mm. un ictowave’ifradiation. The . m ooled to r.t. and filtered
through diatomagagis €arth. The filtrate was concentrated in vacua and the residue was purified by
flash column chromatography over srllca gel (eluent: DCM/MeOH(NH3) 100/010 97/3). The product
fractions were & g WBEEne fias evaporated Yield: 0.14 g of intermediate 74 (95 %). i)

Preparation of |ntermed|ate 75 N
Q’“S’@’

EtsN (1.87 ml, 13.8 mmol) and 4-fluoro-benzoylchloride (873 mg, 5.5 mmol) were
added to a sol. of intermediate 58 (1.3 g, 4.6 mmol) in DCM (80 ml, and the r.m. was

10 stirred at r.t. for 4 h. The r.m. was concentrated in vacuo. Yield: 1.5 g of crude

intermediate 66 (81 %), which was used as such in the next reaction step,

b) Preparation of intermediate 67
Cl

CH,

POCH (121 mg, 0.79 mmol) was added to a sol. of intermediate 66 (267 mg, 0.66
mmol) in DCE (2 ml), and the resulting mixture was stirred and heated at 150 °C for 15
min under microwave irradiation. The r.m. was concentrated in vacuo, and the residue

I5  was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH(NH3) from 100/0 to 97/3). The product fractions were collected and the
solvent was evaporated. Yield: 215 mg of intermediate 67 (84 %).

¢} Preparation of intermediate 68
Cl

= N
SRV
H,C ., N

\
CH, Cil,

Isopropenylboronic acid pinacol ester (434 mg, 2.58 mmol) and Pd{PPh:) (149 mg,
0.129 mmol) was added to a sol. of intermediate 67 (1.0 g, 2.58 mmol) in dioxane (8



Cl H3C-ON71\( CH3 A mixture of intermediate 61 (200 mg, 0.52 mmol), 4,7-dimethoxy-
[1,]0]phenanthroline (25 mg, 0.1 mmol), and Cs2CO3 (336 mg, 1 mmol inT'/VIeQ(;'}' %‘s@l was degassed
and stirred WOEHEH41 h under microwave irradigtion. The r.m. was cO0IEat6 1L and concentrated in
vacuo. The residue was partitioned between 10 DCM and water. The organic phase was separated,
dried (MgSO4), filtered and the solvent was evaporated in vacuo. The residue was triturated with
DIPE. Yield: 100 mg of intermediate 75 (66 %). i) Preparation of intermediate 76 Cl 1\f' CH3 THF (40
nil) was added,i9 fad/t; ;% %.fReboidindsl Nenatimospibrie: Piksrauantit-al Al Hetiidphene sol. in

DIPE (1 mb ang njepnarials o400 0 & 00 mmally g Fh,20d e e . Wasrllieo at .

Vs
g ITJEéE JTTL, US) i
under H2 atmosphére until 1 éq o was absor e catalyst was flltgr& off oaéler diatomaceous

earth. The filtrater oV arat hiHthE FAf dBATAS RISSE S HEPIHRE NERCSIEDVITd: 0.45 g of
intermediate 76.{B3db): FExamplend26ra)Rrepahatioriofitite gd ¢BSICIDEMAMIDHI(NH;)
2010/094647RGT/ERPO DI 843 BIOHL (LEMIdn T he:. BbAshRAtee undar migrowave conditions for
1 hat160C. The r.rﬂ.F .@sie(f&cﬂ%éoﬁn#h%}%gg%%dﬁw%%_dlatomaceous earth using EtOAc. This

was repeated e  the'Comibing ates were evaporated and the residue was purified by RP
preparative HPE(p{BR-Mydesr Renale&dd ¢k0 um, 2509. I.D. 5 cm); mobile phase:

1
= N
H,C T N: i :

\
CH, CH,

MeOH (40 ml) was added to Pt/C 5 % (100 mg) under N; atmosphere. Subsequently,
intermediate 68 (0.75 g, 2.49 mmol) was added. The rm. was stirred at 25 °C under Hy
atmosphere until 1 eq of H was absorbed. The catalyst was filtered off over

10  diatomacecous earth and the filtrate was evaporated. Yield: 0.55 g of crude
intermediate 69 (73 %), which was used as such in the next reaction step.

@) Preparation of intermediate 77

i
= N :::
N
CH,

il

Cyclopropylboronic acid (86 mg, 1.0 mmol) and Pd(PPhs)s (78 mg, 0.067 mmol) was

15 added to a sol. of intermediate 67 (260 mg, 0.67 mmol) in dioxane (6 ml) and an ag.
NaHCO; sol. (3ml), and the resulting mixture was stirred and heated at 160 °C for 10
min. under microwave irradiation. The r.m. was cooled to r.t. and filtered over
diatomaceous earth using FtOAc, and the filtrate was evaporated. The residue was
purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NHa)

20 from 100/0 to 97/3). The product fractions were collected and the solvent was
evaporated. Yield: 0.15 g of intermediate 77 (74 %).

Example A28

a) Preparation of intermediate 70

E
CH,
P
N/




5a gradient of (0.25 % NH4HCOL1 sol. in water)/CH3CN]. The product fractions were collected and
worked up. Yield: 1.95 g of intermediate 65 (32 %). Example A27 a) Preparation of inte Et3N (1.87
ml, 13.8 m&2&Hd % Hioro-benzoylchloride (873gng, 5.5 mmol) were atidEHHHH LB intermediate
58 (1.3 g, 4.6 mmol) in DCM (80 ml, and the r.m. was 10stirred at r.t. for 4 h. The ran. was
concentrated in vacua. Yield: 1.5 g of crude intermediate 66 (81 %), which was used as such in the
next reaction step. U) Preparation of intermediate 67 ClI NI N CH3 POC13 (121 mg, 0.79 mmol) was

added to a somémgmp%r@dgﬁe(@% 0% 0568, 0. 06F ga @Hi%@lf%@'%m'xwre was
stirred and heated at 150 C f ri5 m|n Ender V\Lﬁ concentrated in

owaye rra

vacua, and théoréé, ﬂ?lﬁéﬁo f}qﬁ%%eh é‘gl%f r’]3 ograp yover silica ge1 efuent:
DCM/MeOH(NH8Efeh ai)i‘ﬁch&‘bfwﬂlemétp?@&@éﬁﬂ@éﬂ@ﬁ& m%dc%@&éd‘%a thee $8rent was
evaporated. Yield fiktdngfohintexitd@iet (4. 9%6)- k) Frepacdtinrchaitetaldiate68 ClI WO

2010/094647PCT/EP2010/051843
b) Preparation of intermeadiate 7]

¥
CHSY\
N NH,
Naw/

5  MeOH (250 ml) was added to Pd/C 10 % (5 g) under N, atmosphere. Subsequently, a
0.4 % thiophene sol. in DIPE (1 mi) and intermediate 71 (60.2 g, 272 mmol) were
added. The r.m. was stirred at 50 °C under H; atmosphere until 3 eq of H; was

absorbed. The catalyst was filtered off over diatomaceous earth. The filtrate was

evaporated and the residue wag purified by flash column chromatography over silica
10 gel (eluent: DCM/MeOF(NI;) from 100/0 to 95/3). The product fractions were

collected and the solvent was evaporated. Yield: 36.5 g of intermediate 71 (70 %).

Example A29

a} Preparation of imtermediate 72

Cl

N

\ 7/ N?Q'Cl
NH O o

. OCH,4

EtsN (2.65 ml, 19 mmol), and 3-amino-4-methylamino-2- chiompymdme {1500 mg,
9.52 mmol) were added to a sol. of HBTU (4.51 g, 11.9 mm{)l) and 4-chloro-3-

15 methoxy-benzoic acid (1776 mg, 9.52 mmol) in DMF (30ml}). The r.m. was stirred at
70 °C for 16 h. The r.m. was diluted with DCM, and the mixture was washed with a
sat. aq. NapCOs.50l. and water. Yield: 1.8 g of crude intermediate 72 (58 %), which

was used as such in the next reaction step.

b} Preparation of intermediate 73

cl
N
N/
I Cl
NN
CH, OCH;

POCI; (1.05 ml, 11.5 mmol) was added to a sol. of intermediate 72 (1.7 g, 5.2 mmol) m
20 DCE (16 ml). The r.m. was stirred and heated at 150 °C for 35 min. under microwave



- 86 - ml) and an ag. NaHCO3 sol. (4m1), and the resulting mixture was stirred and heated at 160C for
10 min. under microwave irradiation. The r.m. was cooled to r.t. and filtered over diatomaceous earth
using Et0ACY & t#&Hitrate was evaporated. The ggsidue was purified by fEEREENIH4
chromatography over silica gel (eluent: DCM/IVIeOH(NH3) 5from 100/0 to 97/3). The product fractions
were collected and the solvent was evaporated. Yield: 0.72 g of intermediate 68 (92 %). d) Preparation
of intelinediate 69 0 MeOH (40 ml) was added to Pt/C 5 % (100 mg) under N2 atmosphere.

Subsequently, HBIIRBHIAe. (0 (SR AL I AR AdGCh THE L0 WASaHIes al25 C under H2
atmosphere unlthelo ofH was ab o%@%gﬁ tal sflltered @jﬁ over 10djatomaceous earth

and the filtrate wWas evapt a%%%w%e 185 rﬁ%rfﬁ‘éffgaé (739 WhithWa used as such
in the next rea&‘ti’@ﬁ"@t@ﬁd &y Praspardvion @‘#fpﬁ”téf%é%ﬂb:fé)?@f ailice peldprspyIBrdHE e[ (86 mg, 1.0
mmol) and Pd(RPIGMATEIMTHE H6Funhatjivasvbhacdditd argohalivemeadiate67(260 mg, 0.67

mmol) in dsoxaﬁge@ma@m @ NaHE B oMl R0d Npessullingmpdueygs stred and
heated at 160 under mi Wave ”a\%ﬁﬁ' % f r. mdwag cooled toit and filtered over
diatomaceous eafr usmg ORE ah & (Qai% HiegIRd sRasarEaly &0iitiéd by flash
column chromé@@é‘?a‘ﬂﬁ@%@fﬁ?ﬁ%@@&%&@béwMeOH(NH3) 20from 100/0 to 97/3). The product
fractions were gl Eg%g@d the solvent was evaporated. Yield: 0.15 g of intermediate 77 (74 %).
Example A28 a on of intermediate 70 WO 2010/094647PCIAP2010/051843
4-Methyl-1H-imiglazretert3ib . if«dh ¢hat)7and K2CO3 (62.5 g, 0.452 mol) were added to a sot. of

3,4-difluoro-nitrobenzene (60 g, 0.377 no]) in DMMB(800 ml). The r.m. was heated at 125 C. for 4 h.
The mixture was cooled and poured into ice-wzﬁifhf@glid was filtered off, washed (H20) and dried.

Yield: 60.2 g of intermediate 70 (72 %).
LS NH,
MeOH (150 ml) was added to P/C 5 % (1 g) under Ny atmosphere. Subsequently, a 0.4
10 % thiophene sol. in DIPE (2 ml) and 2-bromo-4-methoxy-6-nitroaniline (5 g, 20.2
mmol) were added. The r.m. was stirred at 25 °C under H, atmosphere until 3 eq of H;
was absorbed. The catalyst was filtered off over diatomaceous carth and the filtrate was
concentrated in vacuo. Yield: 4.33 g of intermediate 78 (99 %), which was used as
such in the next reaction step.

b)Y Prenaration of mniermediate 79
Br

N
C{ — )
I‘I;C\O N

H

15 4-Fluoro-benzaldehyde (1.17 ml, 11.1 mmmol) and Na;S,0s (2.63 g, 13.8 mmol) were
added to a sol. of intermediate 78 (2 g, 9.2 mmol) in DMA (40 mi). The r.m. was
stirred at 90 °C overnight. Then, the r.m. was poured into water, resulting in the
precipitation of a solid. The solid was filtered off, washed with water, and suspended in
DIPE. The resulting solid was filtered off, washed with DIPE, and dried. Yield: 2.9 g of
20 intermediate 79 (98 %).



b) Preparation of intermediate 71 5 MeOH (250 ml) was added to Pd/C 10 % (5 g) under N2
atmosphere. Subsequently, a 0.4 % thiophene so!. in D1PE (1 ml) and intermediate 71(60.2 g, 272
mmol) were 48#EH44&7r. m. was stirred at 50 C_ypder H2 atmosphere Uiif/5%é8 §FH% vas absorbed.
The catalyst was filtered off over diatomaceous earth. The filtrate was evaporated and the residue was
purified by flash column chromatography over silica 10gel (eluent: DCM/MeOH(NI-13) from 100/0 to
95/5). The product fractions were collected and the solvent was evaporated. Yield: 36.5 g of
intermediate 71.(4Q0. %) Examie-Avdia) Rgeparation of intermediate 72 Cl Et3N (2.65 ml, 19 mmol),
and 3-amino-4-methylamino-2-chloropyridine:(1500 mg, 9.52 mmol) were added to a so!, of HBTU
(4.51 g, 11.9 mmot) and 4-chloro-3- 15 rnethQxy-Renzojc acid (1776 mg, 9.52 mmol) in DMF (30m1).
The r.m. was stirred at 70 C for 16 h. The aDCM, and the mixture was washed
with a sat. ag. Na2CO3.sol. and watér: yie .}grof udl intermediate 72 (58 %), which was used
as such in the next reaction step. 10 Preparation o C@mermediate 73 CI WO 2010/094647- 88
-PCT/EP2010/051843 irradiation. The r.m, was diluted with DCM and washed with a sat. aq. NaHCO3
soL. The organi¢ PRI A5 e d i damms #@itedaTe dRdemiPa &/ i WA FrkrBRidue was
purified by flastino@ipimre shrowiatdgrapty beer’silic geb (etomt) DCNYR/(EDR!10070¢0 DO/10). The
product fractiong Wwaressatiectes-ang the selvent was eMaparategy Ihieresidueswagitdturated with
DIPE, then disgplved '&Q%Meé‘%&-"é(%??%.wa{@% 3@%9%% e&l‘%[%?&&% %%ze;eq"%{ as dried

(MgS04), filtered and concentrated in vacua. 400 mg_of intermediate 73 (25 %). Example A30
organic phase was separated, dried (MgSQy), filtered and the solvent was evaporated in

8

vacuo. The residue was purified by flash colurmn chromatography over silica gel
(eluent: DCM/MeOH 100/0 to 99/1). The product fractions were collected and the
solvent was evaporated. Yield: 1.25 g of intermediate 80 (46 %).

Example A31

a) Preparation of intermediate 81

NO,

Br [, Br

/

N

I

0

10 Concentrated HNO; (12.5 ml) was added to a sol. of 3,5-dibromo-pyridine N-oxide (4.5

g, 17.8 mmol) in concentrated H,SO4 (16 mb). The r.m. was refluxed for 4 h, then
cooled and poured onto ice~water. The precipitate was collected by filtration and dried.
Yicld: 3.1 g of intermediate 81 (58 %), which was used as such in the next step.

b) Preparation of intermediate 82

Br N02
7\ N-oxide
+ \{‘H
A CHax
G

A 2 M sol. of methylamine in THE (7.15 mi, 14.3 mmol) was added to a mixture of

15 intermediate 81 (2.66 g, 8.9 mmol) in THF (100 ml). The r.m. was stirred at 60 °C for 2
days and was then concentrated in vacuo. The residue was partitioned between DCM
and an ag. NaHCO; sol. The organic phase was separated, dried (Na;S0O,), filtered and
the solvent was evaporated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: heptane/DCM/MeOH(NH3) 100/0/0 to 0/100/0

20 to 0/70/30). The product fractions were collected and the solvent was evaporated.
Yield: 1.2 g of intermediate 82 (54 %; N-oxide).



a) Preparation of intermediate 78 MeOH (150 ml) was added to Pt/C 5% (1 g) under N2 atmosphere.
Subsequently, a 0.4 10% thiophene sol. in DIPE (2 ml) and 2-bromo-4-methoxy-6-nitrnanifine (5 g,
20.2 mmol) WA 4EMSH The r.m. was stirred at 25C under H2 atmosprfé:r@%ﬁ%?l 'S BEES H2 was
absorbed. The catalyst was filtered off over diatomaceous earth and the filtrate was concentrated in
vacua. Yield: 4.33 g of intermediate 78 (99 %), which was used as such in the next reaction step. b)
Preparation of intermediate 79 Br 154-Fluoro-benzaldehyde (1.17 ml, 11.1 mmol) and Na25205
(2,63 9, 13.8 mmol) Were added o a soI of intermediate 78 (2 g, 9.2 mmol) in DMA (40 m1). The r.m.

' EE HAE B was poured into water, resulting in the precipitation of a
solid. The SO|Id was f||tered off, Washedrwnh Water afid, suspended in DIPE. The resulting solid was
filtered off, washed with DIPE, and dried}.Yig . 20intermediate 79 (98 %). WO

r-@ ] of iNtéluiediate 80 Br N\ A suspension of 60% NaH in

mineral oil (486 mg, 12.1 mmol) was aade4 N2 atmosphere to a sol. of intermediate 79(2.6 g,
8.1 mmol) in DMF (15 ml) at 5 C. The r.m. was stirred at 5 C for 30 mm, and then CH3I (1.26 ml, 20.2
mmol) was adttauorpienis dafydstiredngs £ Wslhanéﬁ%f*ﬁaﬁﬁi@n%ﬂaét&/@éﬁ’ﬁfﬁﬂﬁ and water. The
5organic phasshivdsse parateidaned: {(M§S G2y fhige ictamdithe Balett whs Brvaparates in vacuo. The

residue was pyified Bydlasicalimn SHemAeoraphy Ryerssiica ael (et @Q@/HM@QH 100/0 to
99/1). The pmd‘ég@éﬁracé' 03 WRIR sopgcted and he Solvent was SvARRialess Yieidhd wmd Of

mtermedlaste

The organic phase was separated, dried (MgSOy), filtered and the solvent was
evaporated in vacuo. The residue was purified by flash column chromatography over
silica gel (eluent: DCM/MeQH(NH;) 100/0 to 97/3). The product fractions were
collected and the solvent was evaporated. Yield: 0.35 g of intermediate 83 (68 %).

Example A32

a) Preparation of intermediate 84

H3C\FN~ / N
N/ —

10 Cul (1.71 g, 8.9 mmol) and N,N'-dimethylethylenediamine (1.91 mi, 17.92 mmol) were
added to a mixture of 2-amino-3-iodopyridine (5.03 g, 22.4 mmol), 3-methyl-1H-1,2,4-
triazole (2.42 g, 29.1 mmol), and Cs,CO5 (14.60 g, 44.81 mmol} in DMF (40 ml). The
r.m. was heated at 110 °C for 7 h., the r.m. was cooled, EtOAc was added and the
mixure was washed with water. The water layer was extracted 5 times with EtOAc. The

15 combined organic layers were dried (MgSQy), filtered and the solvent was evaporated
in vacuo. The residue was purified by RP preparative HPLC [RP Shandon Hyperprep®
CI8% BDS (8 um, 250 g, 1D, 5 cm); mobile phase: a gradient of (0.25 % NH:HCO;
solution in water)/MeOH/CH:CN]. The product fractions were collected and the
solvent was evaporated. Yield: 1.5 g of intermediate 84 (38 %).

b) Preparation of intermediate 85
N
H,C ’O
CH,
o T

20 Intermediate 84 (3.3 g, 18.8 mmol) was dissolved in THF (20 ml), EtzN (13.1 ml,
042 mmol) and acetic anhydride (17.8 ml, 188.4 mmol) were added. The r.m. was
stirred at 65 °C for 1§ h. The r.m. was cooled to r.t. and concentrated in vacuo. The
residue was suspended in DIPE. The resulting solid was filtered off, washed with
DIPE, and dried. Yield: 3.25 g of intermediate 85 (79 %).



Example A3 1 a) Preparation of intermediate 81 NO2 0 10Concentrated HNO3 (12.5 ml) was added
to a sot. of 3,5-dibromo-pyridine N-oxide (4.5 g, 17.8 mmol) in concentr m1). The r.m.
was rcfluxe‘ﬁqg}%!ﬁf%en cooled and poured oo ice-water. The prec%‘fgt%il V%g@%é Ie§cted by filtration
and dried. Yield: 3.1 g of intermediate 81 (58 %), which was used as such in the next step. b)
Preparation of intermediate 82 BrNO2 N-oxide NH \Cal A 2 M sot of methytamine in THE (7.15 ml,
14.3 mmol) was added to a mixture of 15intermediate 81(2.66 g, 8.9 mmol) in THE (100 m1). The r.m.
was stirred at 60 PrdedrZidays ansmvdgihen concentrated in vacuo. The residue was partitioned
between DCM and an aq. NaHCO3 sol. The-prganic phase was separated, dried (Na2S04), filtered
and the solvent was evaporated in vacuo. The ré@dug;ygvas purified by flash column chromatography
over silica gel (eluent: heptane/DCM/MeOK(NH?3) ﬁﬁO/O/O to 0/100/0 20to 0/70/30). The product
fractions were collected and the solv. apdrated. WeRH9E 2 g of intermediate 82 (54%:
N-oxide). WO 2010/094647P@F?E‘I§%@]§0/051843 c) Preparation of inteimediate 83 Br 113
4-Fluorohenzaldehyde (252 mg, 2.0 mmol) and Na2S204 (1.18 g, 6.8 mmé)qlg were added to a sol. of
intermediate 82t¢upelfng, 55, 7! frendf) drrmiobryesEyelse R GAVAS R B FuhadrRitrowave conditions
at 160 C for 46 mm. ol be §4nfareasweacledtth Theand dilstedradth EtORC.1 ¥ heiurslwasiwashed with

an ag. NaHC%?’l%OJ/{) %‘#E@W% water was added. The organic phase was separated, and washed
5 twice with a solution of 10 % NaHCOQ; in water. The combined water layers were
extracted 10 x with DCM. The combined organic layers were dried (MgSO.), filtered
and the solvent was evaporated in vacuo. Yield: 10.1 g of intermediate 86 (94 %, N-

oxide).

d) Preparation of intermediate 87

OyCHg
e
H,C_N. O CH
N
T I

10 intermediate 86 (10.1 g, 43.3 mmol) was dissolved in acetic anhydride (307 ml, 5.25
mol). The r.m. was stirred at 80°C for 2 h. The r.m. was cooled to r.t. and concentrated
in vacuo. The residue was suspended in DIPE. The resulting solid was filtered off,
Yield: 10.5 g of crude intermediate 87, which was used as such in the next step.

¢) Preparation of intermediate 88

HO
N H
HyCo N /NN
TN o
N==/ 4

Intermediate 87 (2.5 g, 9.1 mmol) and K,CO5 (1.26 g, 9.1 mmol) were added to MeOH
15 (30 mb). The r.m. was stirred at r.t. for 1 h. The residue was directly purified (without
evaporation of the solvent) by flash column chromatography over silica gel (eiuent:
DCM/MeOH from 100/0 to 90/10). The product fractions were collected and the
solvent was evaporated in vacuo. The residue was suspended in DIPE. The solid was
filtered off, washed with DIPE, and dried. Yield: 1 g of intermediate 88 (47 %).

20 1} Preparation of intermediate 89
CH,O

N H

H,C N N

BY'N@ y~CHy
0

N=/



5The organic phase was separated, dried (MgSO4), filtered and the solvent was evaporated in vacua.
The residue was purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH3)
100/0 to 977‘§? Q‘B?’Bﬁfuct fractions were collecteg and the solvent was’ é%%’r‘&f’é?i’%%ld: 0.35g of
intermediate 83 (68 %). Example A32 a) Preparation of inteitiediate 84 INNH2 10 Cul (1.71 g, 8.9
minol) and N,N-dimethylethylenediamine (1.91 ml, 17.92 mmol) were added to a mixture of
2-amino-5-iodopyridinc (5.03 g, 22.4 mrnol), 3-methy1-11/4,2 4- triazole (2.42 g, 29.1 mmol), and
082IC§>3 (14-6ﬁﬁr;ﬂéd&1§mmmlg,iﬂ.wﬁaﬂ§), W) Fmemm.mmﬁegzadﬂémlg fond 44 toe r.rn.OI was
cooled, EtOAc j S i r..J g xtracted 5
MARAAIRL ARG IS Wi ﬂ%%%ﬁﬁt«}ﬂﬂgbng@ie N?lé«é%@%ﬁ?ﬂt BYE RS

times with EtO compined organic layers were ar iltered and the solvent was
evaporated in VAEGAFHE FRLIERIE Whst ARttt P i S0 ARGEORIE B! SPGB $yBerprepo
C18 BDS (8 umwc2601g¢ Bidscmds puobditd phdkeh acwadishtoof {02800y N4 BE@3dolution in
water)/Me9H/CHaaNIherrodushfraatipnsoeresotieeiadandithaisaivent walscedpatated. Yield:
1.5 g of intermgdi 9 j ' ' y. CH3 0 20Intermediate 84
(3.3g,18.8 r?r%%l@v%]a%% ﬁgﬁ}g§%ﬁ&f_@é O%rggmétéﬂl{l{?%}{%&r%iﬁ%4%%%ln{g) and acetic anhydride
(17.8 ml, 188.4 mymehaveirs addesrEdetem) was stirred at 65 C for 18 h. The r.m. was cooled to r.t.
and concentrated in vacua. The residue was stidgended in DIPE. The resulting solid was filtered off,
washed with DIPE, and dried. Yield: 3%235gégﬁjnte iate 85 (79 %). WO 2010/094647- 91

-PCT/EY2010/051843 cl Preparation of intermediate 86 N CH' ON-oxide

Intermediate 89 (1.1 g, 4.45 mmol) was dissolved in MeOH (120 ml) and NaOH 10 %

in water (30 ml) was added. The r.m. was stirred at 80 °C for 3 h. The r.m. was cooled
10 tor.t and concentrated in vacuo. The residue was partitioned between DCM and water.

The organic layer was dried (MgSOy), filtered and concentrated in vacuo. Yield:

870 mg of intermediate 96 (95 %).

Example A33
Preparation of intermediate 91

H e
CH~—N 7 N\ x 3‘%(
— == N
N=/ d “CH,
“CH,

)

Intermediate 14 (14 g, 40.75 mmol) was partitioned between DCM and an aq. NH4,OH

15 solution. The organic laver was dried (MgSQy), filtered and concentrated in vacuo. The
residue was dissolved in 2-methyl-2-propanol (750G ml), and intermed:ate 45 (8.32 g,
40.75 mmot), Pda(dba)s (3.73 g, 4.08 mmol), X-Phos (5.83 g, 12.2 mmol) and Cs;COs
(40 g, 122 mmol) were added. The r.m. was purged with N,, and subsequently heated at
reflux for 16 h, The hot mixture was filtered, and the filtrate was concentrated in vaciio.

20 The residue was suspended in DCM, and the resulting mixture filtered over
diatomaceous earth. The filirate was washed with a dilute ag. NaHCGO; sol., followed
by water. The organic layer was dried (MgSOy), filtered and concentrated in vacuo.
The residue was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH(NH:) from 100/0 to 97/3). The product fractions were collected and the

25 solvent was evaporated. The residue was triturated with a mixture of DIPE and 2-
propanol. Yield: 4.3 g of intermediate 91 (30 %).



“H3C--t 11' Intermediate 85 (10 g, 46.0 mmol) was dissolved in DCM (500 ml) and mCPBA (1435 g,
59.84 mmol) was added. The r.m. was stirred at r.t. for 18 h. DCM and g sgf:p9f @ aNaHCO3 in
water was 8d2é}81€.mi'ﬁg%rganic phase was separd@ted, and washed 5 twice with a solution of 10%
NaHCO3 in water. The combined water layers were extracted 10 x with DCM. The combined organic
layers were dried (MgSO4), filtered and the solvent was evaporated in vacua. Yield: 10.1 g of
intermediate 86 (94%; N-oxide). d) Preparation of intermediate 87 CH3 N H N. N)7---CH3
10intermediatex@664160.439, 43.3 mmol) was dissolved in acetic anhydride (307 ml, 3.25 mol). The r.m.

was stirred at 8QG for 2. h. T led to r.t. and concentrated in vacua. The residue was
suspended in M%ﬁ fiteged off. Yield: 10.5 g of crude intermediate 87, which
was used as such in the next step. e Q@a@m tefidediate 88 HO N H H3 y C N 0 Intermediate
87 (2.5 g, 9.1 mmol) and K2CO3 (1.26 g, 9. nol) we A aqped to MeOH 15(30 m1). The r.m. was
stirred at M. for 1 h. The residue was directlﬁ% I;IJrifie out@yaporation of the solvent) by flash
column chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 90/10). The product fractions
were collecteq and the. solveniwaseyaparated inivacyss The residusoyas suspesided dn DIPE. The
solid was flltere_d off, w S%%W@q%hop#g%i %ﬁl;%_gl)\({f‘%}'gia% 8 Cp{(}lgtggﬂ@({ﬁ&g&%&g £6). 20f)
Preparation of iltefmadiatd §&'ch '

(2.29 g, 9.9 mmol) in 2-methyl-2-propancl (100 ml) under a N, atmosphere. The r.m.

5 was purged with N, and subsequently heated at reflux for 16 h. The hot mixture was
filtered, and the filtrate was concentrated in vacuo. The residue was partitioned
between DCM and a diluted ag. NaHCOs solution, followed by water. The organic
layer was dried (MgSO4), filtered and concentrated in vacuo. The residue was purified
by flash columm chromatography over silica gel (eluent: DCM/MeOH(NH;) from 100/0

10 to 97/3). The product fractions were collected and the solvent was evaporated. Yield:
1.3 g of intermediate 92 (37 %).

15) Preparation of intermediate 93
CHy~”
\K\N 7\ NH

he NH,
N 1
q .
\ -
CH, CH,

A mixture of intermediate 92 (354 mg, 1 mmol) and iron powder (223 mg, 4 mmol) n
AcOH was stirred at 60 °C for I h. The mixture was cooled and filtered, and the filtrate
was concentrated in vacuo. The residue was partitioned between DCM and an ag.

15 K,CO: solution. The organic layer was dried (MgSO,), filtered and concentrated in
vacuo. Yield: 324 mg of crude intermediate 93, which was used as such i the next

reaction step.

Example A35
Prenaration of infermediate 94

H  NO,

N H
\ N~ N
CH;,—“@ 1\/ D {H;
N

F
H,C

A mixture of 2-chloro-N-6-dimethyl-3-nitro-pyridin-4-amine (600 mg, 2.98 mmol) and
20 intermediate 71 (1.14 g, 5.95 mmol) in DMA (12 ml) was heated under microwave
conditions for 5 b at 140 °C followed by 90 min at 160 °C. The r.m. was cooled to r.t.



N H H3CN.NN WO 2010/094647PCT/EP2010/051843 Intermediate 88 (1 g, 4.28 mmol), CH31(0.4
ml, 6.43 mmol), and Ag2CO3 (1.18 g, 4.29 mmol) were added to DMF ( . resulting mixture
was stirred ‘gt ok (s ‘%-h The r.m. was cooled togit., and filtered throug?#ﬂ%gﬁg%%%%% earth and
concentrated in vacua. The residue was purified by flash column chromatography over silica gel
5(eluent: DCM/EtOAc from 100/0 to 0/100). The product fractions were collected and the solvent was
evaporated. Yield: 450 mg of intermediate 89 (42 "A). g) Preparation of intermediate 90 CH30 NH2
Intermediate 88{d pb@e4 kb Munal) THascdissaivecciniideOlh{ ¥iQrsl hahd NeQ W ib Watarwater (30 ml)
was added. T%%{'{EHBMY%&HF% At B G Beatd 64" (5 WS cooled 10to r.t. and concentrated in
vacua. The residue was partitioned between DCM antg watér. The organic layer was dried (MgSO4,
filtered and colgentriataddn vacua. Yield: 870 mg of intermediate 90 (95 %). Example A33 Preparation

ag. NHAOH 1588RGBHFMR U BHBIaEvas dried (MgSO4), filtered and concentrated in vacua. The
residue was dissolved in 2-methy1-2-propandf (75Q;ml), and inteimediate 45 (8.32 g, 40.75 mmol),
Pd2(dba)3 (3.73 g, 4.08 mmol), X-Phos (5.834,§2.2yPnol) and Cs2CO3 (40 g, 122 mmol) were
added. The r.m. was purged with N2, and su tly heated at reflux for 16 h. The hot mixture was
filtered, and the filtrate was concentrated fh%acua. 20" fhe residue was suspended in DCM, and the
resulting mixtuenfiltered oyehdiatomaeeitstedri)s bha dilleaienvas ashed Withnendilutedaq. NaHCO3

sol., followed by.wefer Tha Qraanis laughaesdied (MosEds diltered snditancentatgdinyvacua.
cooled, and the resulting precipitate collected by filtration and washed with water, The
solid was triturated with DIPE. Yield: 3.15 g of intermediate 95, which was used as

such in the next reaction step.

b) Preparation of miermediate 96

CHymo =
: ; H
N H
\1’\:/ ‘QN N\fo

“CH,
H,C
10 Intermediate 71 (592 mg, 3.1 mmol), Pdz(dba); (334 mg, 0.36 mmol), X-Phos (347 mg,
0.73 mmol) and Cs;CO05 (3.56 g, 10.9 mmol) were added to a sol. of intermediate 95
(1 g, 1.7 mmol) in 2-methyl-2-propanol (35 ml) under a N atmosphere. The r.m. was
heated at 100 °C overnight. More Pdyx{dba); (334 mg, 0.36 mmol), X-Phos (347 mg,
0.73 mmol) were added and the r.m. was again stirred at 100 °C overnight, Again, extra
15 Pdy{dba)s; (174 mg, 0.18 mmol), X-Phos (167 mg, 0.37 mmol) were added and the rm.
was again stirred at 100 °C overnight. The mixture was cooled and partitioned between
DCM and water. The organic layer was dried (MgS0O4), filtered and concenirated in
vacuo. The residue was purified by flash column chromatography over silica gel
(eluent: DCM/MeOH(NH,) from 100/0 to 97/3). The product fractions were collected
20 and the solvent was evaporated. Yield: 300 mg of intermediate 96 (50 %).

¢) Prenaration of intermediate 97
N NE
N/ Q Nﬁ/a
F N/ 3 N,
— CH;

POCI; (10 ml) was added intermediate 96 (1.03 g, 2.8 mmol) and the r.m. was heated at
115 °C for 24 h. The r.m. was conceatrated in vacuo. The residue was neutralized with




The residue was purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH3)
from 100/0 to 97/3). The product fractions were collected and the 25solvent was evaporated. The
residue was tHttrated With a mixture of DIPE and 25 propanol. Yield: 4.5%3@5?8?%%&!%% 91 (30 %).
WO 2010/094647PCTIEP2010/051843 - 93 - Example A34 a) Preparation of intermediate 92 0113
Intermediate 45(2.02 g, 9.9 mmol), Pc12(dba)3 (635 mg, 0.7 mmol), X-Phos (992 mg, 2.08 mmol) and
Cs2C03 (9.7 g, 29.7 mmol) were added to a sol. of intermediate 10 (2.29 g, 9.9 mmol) in
2-methyl-2-prapanal( 10D Liedenal N2ratmesahereo Aberrddrfawasperrgad with N2, and

subsequently bigated AtRlly 196 18:R.iie.hob ithre was fered And e lilig was soncentrated

in vacuo. The res@lue was gartltlo ed between DCM an ag. Na 3 solution, followed by

water. The org&RitEFSMFALHRES (RIGEAAY! FirSHAT 4158 concentrated in vacuo. The residue was

purified by flasﬁlxgg{#l@gﬁromatography over silica gel (eluent: DCM/MeOH(NII3) from 100/0 10to
97/3). The pro .ra(cgons were coIIgc{te and the solvent was evaporated. Yield: 1.3 g of
intermediate 9 e par & eir@g%ate 93 A mixture of intermediate 92 (354 mg, 1

mmol) and iron powder (223 mg, 4 mma in ACOH yas stirred at 60 C for | h. The mixture was cooled
and filtered, and the filtrate was concentrat di @ eresidue was partitioned between DCM and
an ag. 15K2C0O3 solution. The organic layer was dried (MgSO4), filtered and concentrated in vacua.
Yield: 324°mg SfEHIHE pitdrifedatersshamrichniadasencds - 4d¢h I themekt feaction step. Example
A35 Preparationiokintetnédidte@dazole (1.54 g, 15.7 mmol) and K;COs (3.95 g, 28.6 mmol) in

DMF (20 ml) was stirred at 100 °C for 16 h. The mixture was concentrated in vacuo,

and the residue was partitioned between EtOAc and water. Undissoived material was

collected by filtration and dissolved in a mixture of THF and CH3;CN., The combined
10 organic layers were dried (MgSQy,), filtered and the solvent was evaporated. The

residye was triturated in DIPE/2-propanol, filtered off and dried. Yield: 1.2 gof

intermediate 98 which was used as such in the next reaction step.

b) Preparation of intermediate 99

CHA0

o SN\ S
i N \ / NH»
Nawy/

MeOH (100 ml) was added to Pd/C 10 % (0.5g) under N; atmosphere. Subsequently, &

0.4 % thiophene sol. in DIPE (2 ml) and intermediate 98 (1.2 g, 3.4 mmol) were added.
15 The r.m. was stired at 25 °C under H; atmosphere until 3 eq of H; was absorbed. The

catalyst was filtered off over diatomaceous earth. The filtrate was evaporated. Yield:

0.56 g of intermediate 99, which was used as such in the next reaction step.

Exampie A38
a} Preparation of intermediate 100

Ci,
A mixture of mtermediate 61 (500 mg, 1.29 mmol), 3-methoxy-propyne (99 mg, 1.4
20 mmol), PACL(PPha)s (36 mg, 0.05 mmol) and Cul (9 mg, 0.049 mmol) in Et;N (6 mi)
was stirred at 50 °C for 20 h under a N; atmosphere. The mixture was concentrated in
vacuo, and the residue was partitioned between DCM and water. The organic layer was
dried (MgSQy), filtered, and concentrated in vacuo. The residue was purified by
column chromatography over sificagel (eluent: DCM/MeOH 99/1). The product



A mixture of 2-chloro-N-6-dimethy1-3-nitro-pyridin-4-amine (600 mg, 2.98 mmol) and 20intermediate
71(1.14 g, 5.95 mrnol) in DMA (12 ml) was heated under microwave conditions for 5 h at 140 C
followed by'88 #IF¥E460 C. The r.m. was cooledytp.r.t. WO 2010/094687BEFEPLIIH/051843 and
poured into water. The resulting precipitate was filtered off, washed with water, and dried. Yield: 528
mg of intermediate 94 (50 %). Example A36 a) Preparation of inteirnediate 95 CIH It() ? H3CCH3 A
mixture of 2-chloro-N-4,6-dimethy1-3,4-pyridinediamine, (2.99 g, 17.4 mmol) and 5urea (1.31 g, 21.8
mmol) in xyle%éﬁgnm&ée@&,%&@@a%@@%19&&@%@5!@@&@3[1m/m&pqmd ang the sesulting
precipitate colle%ted t?i\{ ﬂﬂp@ Waskied with water. The solid was triturated with DIPE. Yield: 3.15
g of intermedidle” 5@ WﬁICh was Used as Such in the next reaction step. b) Preparation of intermediate
96 10Intetediate prinkR 26, idtdrmyanal), /d2(dba)3 (334 mg, 0.36 mmol), X-Phos (347 mg, 0.73

mmol) and Cs2CO3 (3.56 g. 1Q;&mm@l) were added to ;i@iﬁermediate 95 (149, 1.7 mmol) in

2-methyl-2-propanol (35 ml) under 3 @- hgre. The r as heated at 100 C overnight. More
Pd2(dba)3 (334 mg, 0.36 mmol), x“ﬁr(os (3

stirred at 100 C overnight. Again, extra48Pd2(db 3
mmol) were added and the r.m. was again stirred
partitioned between DCM and water. The organig layer was dried (MgSO4), filtered and concentrated
in vacua. The residue was purified by flalhy mn chromatography over silica gel (eluent:
DCM/MeOH(NI113) from 100/0 to 97/3). The product fractions were collected 20 and the solvent was
evaporated. Yietarmobeing 673 mearnhé diate)0d (50 oay. @F mepaPitermeintakneditererNacI Nz.33../

5  mmol) and C$,COs5 (300 myg, 0.91 mmol) were added to a solution of intermediate 100

mol) were added and the r.m. was again
Z\mg. 0.18 mmol), X-Phos (167 mg, 0.37
0 C overnight. The mixture was cooled and

{100 mg, 0.3 mmol) in 2-methyl-2-propanol (15 ml) under a N, atmosphere. The r.m.
was heated at 100 °C for 20 h. Then, the r.m. was cooled, water was added and the
mixture was extracted with DCM. The combined organic layers were dried (MgSQOu),
filtered and the solvent was evaporated. The residue was purified by flash

10 chromatography over silicagel (eluent: DCM/MeOH(NHa3) from 100/0 to 99/1). The
product fractions were coliected and the solvent was evaporated in vacuo. Yield:
140 mg of intermediate 41 {93 %).

B. Preparation of the compounds

Exampie Bl
15 Preparation of compound 1

CH,0
HEC\‘/\V‘—@—NH 7/Cr

2-Methyl-2-propanel, sodium salt (0.299 g, 3.1 m_mol), BINAP (97 mg, 0.16 mmol},
Pd(OAc), (23 mg, 0.1 mmol) and intermediate 24 (332 mg, 1.24 mmol) were added to
a sol. of 1-(4-bromo-2-methoxyphenyl)-4-methyl- [ H-imidazole (250 mg, 1.04 mmol}

in toluene (10 mi) and the mixture was purged with Ny for 5 min. The r.m. was stirred

20  and heated at 100 °C overnight under a N, atmosphere. Then, the r.m. was cooled to
1.t., water was added, and the mixture was extracted with DCM. The combined organic
layers were dried (MgSOy), filtered and concentrated in vacuo. The residue was
purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH3)
from 100/0 to 97/3). The product fractions were collected and the solvent was

25  evaporated. The residue was triturated with DIPE. The solid was collected and dried in
vacuo. Yield: 0.28 g of compound 1 (63 %).



)/l- CH3 H3C POCI; (10 ml) was added intermediate 96(1.03 g, 2.8 mmot) and the r.m. was heated at
115 C for 24 h. The r.m. was concentrated in vacua. The residue was neutralized with WO
2010/0946X7PBTYEBI10/051843 a sat. ag. NaJ-@C';O?, sot., and extracté§ Wi EHRG the organic
layer was dried (MgSO4), filtered and concentrated in vacua. Yield: 635 mg of crude intermediate 97
which was used as such in the next reaction step. Example A37 a) Preparation of intermediate 98 5A
mixture of 1-fluoro-2-methoxy-4-nitrobenzene (2.45 g, 14.3 mmol), 4- hydroxymethyl-1H-imidazole
(1.54 g, 15.7 mm g@m K2CO3 (3.95 g, 28.6 mrnol) in DMF (20 ml) was stirred at 100C for 16 h. The

mixture was cofpcentr ted in vacuo d the residue was partitioned between EtOAc and water.
Undissolved ma%eprla?was—aﬁ%&e&sggcmt{)atlon and dissolved in a mixture of THE and CH3CN. The
combined 10 organic layers wegig dried (M SQa), filtered an Slvent was evaporated. The residue
was triturated in DIPE/2-propanol, filtere @ nah |edNY| g of intermediate 98 which was used
as such in the next reaction step. t])\ﬁ reparation | diate 99 CH30 Ho_ NH2 IVIeOH (100 ml)

was added to Pd/C 10% (0.5g) under N2 atmosph aently, a 0.4 % thiophene sol. in DIPE
(2 ml) and intermediate 98 (1.2 g. 3.4 mmol) were ad dqu 5 The r.m. was stirred at 25 C under H2
atmosphere until 3 eq of H2 was absorbed. The catalyst was filtered off over diatomaceous earth. The
filtrate was evapguated(1¥islg: Q066 mebintermediate 99 mhithwaswisedtasdiehtinathie next reaction

step. Example, 38, ) REaPHF AN A5t MeAiAe 1O 1Ch Glbiny1-1 A-imidazole (51 mg,
0.19 nunol), intermediate 26 (40 mg, 0.15 mmol), and Cs,CO3 (97 mg, 0.3 mmol) in
5 toluene (5 mf). The r.m. was heated at 100 °C overnight under a N, atmosphere. Then,

the solvent was evaporated and the residue was partitioned between water and DCM.,
The combined organic layers were dried (MgS0Oy), filtered and concentrated in vacuo.
The residue was purified by RP preparative HPLC [RP Shandon Hyperprep® C18 BDS
(8 um, 250 g, LD, 5 cm); mobile phase: a gradient of (0.25 % NH4HCO; sol. in

10 water)/MeOH/CH;CN]. The product fractions were collected and worked up. Yield: 30
mg of compound 2 {44 %).

Example B3

Preparation of compound 3
CH,O

Ci’i3
\J\E/\N—.-NH \m
“"-..

2-Methyl-2-propanol, sodium salt (207 mg, 2.15 mmol}, BINAP (25 mg, 0.04 mmol),
Pd(OAc); (6 mg, 0.027 mmol) and 1-{4-bromo-2-methoxyphenyl)-4-methyl-15-

15 imidazole (215 mg, 0.81 mmol) were added to a sol. of intermediate 52 (139 mg, 0.54
mmol) in toluene (10 ml), and the mixture was purged with Ny, The rm. was stirred
and heated at 150 °C for 1 b under microwave irradiation. Then, the r.m. was cooled to
r.t., water was added, and the mixture was extracted with DCM. The combined organic
layers were dried (MgSOy), filtered and concentrated in vacuo. The residuc was

20 purified by RP preparative HPLC [RP Shandon Hyperprep® CI8 BDS (8 um, 250 g,
1.D. 5 ¢cm); mobile phase: a gradient of (0.23 % NH4HCO; sol. in
water’MeOH/CH3CN]. The product fractions were collected and worked up. Yield:
67 mg of compound 3 (28 %,).



0 N CII3 A mixture of intermediate 61 (500 mg, 1.29 mmol), 3-methoxy-propyne (99 mg, 1.4 20 mmol),

PdC12(PPh3)2 (36 mg, 0.05 rnmol) and Cul (9 mg, 0.049 mmol) in Et3|§c(§/{%?90\ﬁ%§§%red at 50 C for
20 h under¥NS 4tHt98phere. The mixture was copcentrated in vacua, and the residue was partitioned

between DC1\4 and water. The organic layer was dried (Mg504), filtered, and concentrated in vacuo.
The residue was purified by column chromatography over silicagel (eluent: DCM/MeOH 99/1). The
product WO 2010/094647PCT/EP2010/051843 fractions were collected and the solvent was
evaporated inpyg ¥ield: 440 mg of intermediate 100 (quantitative). b) Preparation of intermediate

41 Intermedigig mfe2ome Q@pmmel), Pd2(dba)l (28 mg, 0.03 mmol), X-phos (28 mg, 0.06 5 mmol)
and Cs2C0O3 (300 mg, 0.91 mmol) wet8:8dded to a solution of integmediate 100 (100 mg, 0.3 mmol) in

2-methyl-2-propanol (15 ml) urid 2 agmogphere. The r. s heated at 100C for 20 h. Then, the

r.m. was cooled, water was addediand the mixturd wash with DCM. The combined organic
layers were dried (MgSO4), filtered and the solve S @vaporated. The residue was purified by flash
10chromatography over silicagel (eluent: DCM/M R3)from 100/0 to 99/1). The product fractions

were collected and the solvent was evaporated in vacua. Yield: 140 mg of intermediate 41 (93 %). B.
Preparation ofithencahiapolidd BearnpfersnolSideéBmatibit sredhpb iaoD- 6 N CF13
2-Methyl-2-propangl, oty insalt (209,003 (1 i3ngoh nBANAR(9 Zddrg, 0.4 60mdol), Pd(OAC)2 (23 mg,
%%4%%?252%%&%%@%%&%@%% F@ﬁ%ﬁiﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁﬁ %Sr%ﬁ%iag%% (20 ml) and the
mixture was pHFGREih Nﬁ’forPSWrggﬁ’tﬁg m. was %{irre'd Sand heated 2100 C o,V%’rnight under a
N2 atmosphereziFhens tdécd mndibs Bodisg 1S extracted with DCM. The combined organic

layers were dried (MgS0O,), filtered and the solvent was evaporated. The residue was

purified by RP preparative HPLC [RP Shandon Hyperprep® CI8 BDS (8 um, 250 g,

1.D. 5 cm); mobile phase: a gradient of (0.25 % NH,HCO; sol. in

10 water)/MeOH/CH:CN]. The product fractions were collected and worked up. The
residue was triturated with DIPE. The solid was collected and dried in vacuo. Yield:

0.31 g of compeund 4 (44 %).

Example B3
Preparation of compound 5

¥
CH
N/ == =
N

“CH,

Intermediate 30 (155 mg, 0.89 mmol), Pdx(dba)z (71 mg, 0.077 mmol), X-Phos (81 mg,
15 0.17 mmol) and Cs,COx (757 mg, 2.32 mmol) were added to a sol. of intermediate 12
(236 mg, 0.77 mmol) in 2-methyl-2-propanol (5 ml) under 2 Ny atmosphere. The r.m.
-was heated at 110 °C for 20 h, Then, the r.m. was cooled to r.t., water was added and
the mixture was extracted with DCM. The combined organic layers were dried
(MgS0,), filtered and concentrated in vacuo. The residue was purified by flash column
20  chromatography over silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 98/2). The
product fractions were collected and the solvent was evaporated. The residue was
partitioned between an aq. NH4OH sol. and DCM. The combined organic layers were
dried (MgSO0y), filtered and the solvent was evaporated. Yield: 0.05 g of compound 5
(16 %).



r.t., water was added, and the mixture was extracted with DCM. The combined organic layers were
dried (MgSO4), filtered and concentrated in vacua. The residue was purified by flash column
chromatogrdffhyéV84iica gel (eluent: DCM/MeOKYNH3) from 100/0 to S¥/BYPEHEBFEHRCt fractions
were collected and the solvent was 25evaporated. The residue was triturated with DIPE. The solid was
collected and dried in vacuo. Yield: 0.28 g of compound 1 (63 %). WO 2010/094647- 97
-PCT/EP2010/051843 Pd2(dba)3 (14 mg, 0.015 mmol) and X-Phos (34 mg, 0.06 mmol) were added to
a IN) purged mixtureiokt-(4-bromo-2-methoxyphenyl)-4-methyl-IR-imidazo le (51 mg, 0.19 mmol),
intermediate 2 AHoR 2 MAgand Cs2CO3 (97 mg, 0.3 mmol) in Stoluene (5 m1). The r.m. was
heated at 100 C overnight under a N2 atmosphere. Then, the salvent was evaporated and the residue
was partitioned between wate?%"ﬁdrﬁ@lyl. egom ‘ ayers were dried (MgSO4), filtered
and concentrated in vacuo. The resigue w j;ﬁriff 0 byF sgrarative HPLC [RP Shandon
Hyperprep(r) C18 BDS (8 um, 250 g, I.D. 5 cm); @ phase: a gradient of (0.25 % NH4HCO3 sol. in
10 water)/MeOH/CH3CN]. The product fractions were-e ollect&tt and worked up. Yield: 30 mg of
compound 2 (44 A). 2-Methyl-2-propanol, sodium salt (207 mg, 2,15 mmol))’gT?)INAP%_Z‘E mg, 0 04
rmol), Pd(OABISBHIGG 0P Mitndly aRaoti( X rehd-6 fiath S rorEmmlaiety (S 2 simidazolc
(215 mg, 0.81 inidoiywbrendddddto(a3Sohoflittermediaters 2dd3amgio0. BAimenoldiattoldene (10 ml),
and the mixtur@lmgurgemwgb h:lZz.-fﬁla@lﬁm-P@aﬁiﬁﬂlr(sdxmmt&gda&ﬂ&%kfr%rr&dmnder

microwave irradiation, Jhen, 1T ) to r.t., water was ed, and the mixture was
extracted %vitha\%%\}/%q{%g %@%ﬁb%g %%%ﬁl%%% %ggsrﬁé%%ﬁgﬁwaé%ﬁ ,%ﬁ{e\%%aé?gga c%nr?izentrated in
vacuo. The redftig iaE fﬁ%ﬁﬁﬁ?&&%}‘?’%&%&%ﬁ%@?ﬁﬁé‘[ﬂ@‘@ﬁ%&?ﬁ‘fﬁ?ﬁé’ﬁﬁepq C18 BDS (8
um, 250 g, 1.D{Blgmindistied phasenecyiratiem of(@ 2BordRUHCO Prstficthhydter)/MEo/CH3CNT].
The product fragtignsvpershgeiecter-and weiked bpnYialktbBivAY abeonpavnns /(38vAdii: WO

2010/094647P§J{§ggp%%%}1%%-?48% ntermediate 5 (340 mg, 1.66 mmol), Pd2(dba)3 (152 mg,
0.166 mmot), X-Phos (1 73 mg, 0.366 mmol) and Cs2CO3 (1.63 g, 5 mmol) were added to a sol. of

intermedidte 1Z2x{008I0RY 1.66 mmol) in 2-methyl-2-propanol (25 ml) under a N2 5atmosphere. The
r.m. was heatedapidddV §6c@rimolneii, the r.m, was cooled to r.t.,

1-(4~aminophenyl)—4—methy§—1H’—imidazoi,e-(l?»()' mg, 0.75 mmol), Pdz{dba); (60 mg,
0.065 mmol), X-Phos (69 mg, 0.144 mmol) and Cs;CO5 (641 mg, 1.97 mmol) were
added to a sol. of intermediate 12 (200 mg, 0.65 mmol) in 2-methyl-2-propanol (5 ml)
under a N, atmosphere. The r.m. was heated at 110 °C for 20 h. Then, the rm. was

15 cooled to ri., water was added and the mixture was extracted with DCM. The
combined organic layers were dried (MgSO,), filtered and concentrated in vacuo. The
residue was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH(NH;) from 100/0 to 98/2). The product fractions were collected and
concentrated in vacuo. The residue was purified further by RP preparative SFC [RP

20 Shandon Hyperprep® C18 BDS (8 um, 250 g, 1.D. 5 cm); mobile phase: 35 % MeOH
(with 0.2% isopropylamine), 65 % CO,. The product fractions were collected and
worked up. Yield: 0.052 g of compeund 7 (20 %).



water was added and the mixture was extracted with DCM. The combined organic layers were dried
(MgSO04), filtered and the solvent was evaporated. The residue was purified by RP preparative HPLC
[RP Shandd3f3ef3tes () C18 BDS (8 gm, 250 gohD- 5 cm); mobile phECHERGIakRM30f (0.25 %
NH4HCOS3 sol. in 1.0 water)/McOH/CH3CNL1. The product fractions were collected and worked up.
The residue was triturated with DIPE. The solid was collected and dried in vacuo. Yield: 0.31 g of
compound 4 (44 %). Example B5 Preparation of compound 5 Intermediate 30 (155 mg, 0.89 mmol),

Pd2(dba)3 (71mg.,h0%k¢ mmol), X-Phos (81 mg, 15 0.17 mmol) and Cs2CO3 (757 mg, 2.32 mmol)
were added to EP&%A '6@%’!‘%@958&%1@ (236 mg, 0.77 mmol) in 2-methyl-2-propanol (5 ml) under a N2

atmosphere. The r.m. was heated at 110 Cdar 20 h. Then, the r.m, was cooled to r.t., water was added
and the mixture was extracted with DCM he combined organic Iayers were dried (MgSO4), flltered

solvent was evaporated. The residue was partition t en an aq. NH40H sol. and DCM. The
combined organic layers were dried (MgSO4), filteked and thg, solvent was evaporated. Yield: 0.05 g of
compound 5 (16 %). Example B6 Preparation of compound 6 Intermediate 29 (70 mg, 0.4 mmol),
Pd2(dba)3 (50inigedss Mt pX-Phbs (58md, (R Hd irand. @$2008) (53 Phrmg(SB.6&zmrnol) were
added to a solpafieimediateck?: (468 mg, 1@%@@&@%&@&8&'@1%@%&%&&&@%9nder a N2

atmosphere. Tﬁ%di{ﬂ? %vgaelg%tﬁ%a‘}wlﬁ%ﬁ%j& mi'@ ‘Bﬂ% & LMW qqed t(i;rt water was

added and the mixture was extracte e com or anic aye s were §r|er3 (MgS04),

filtered and coiéd H]\pa&?r'?ﬁe’rggl%é}\‘?vag‘p‘ﬁﬁﬁéﬁ"llﬁflﬁ%ﬁ CORiFh I EretRaraphy over
. silica gel (eluef DOMIMEOHIRR)drorh TEOY (hegi2)bivikeldr ¢i0iz3ayws sempbiedd 6 (34 %). 10
Example B7 mmpm@é@@mmea@mmm%mmherwaa}réem@@ Hidd-spigezalsts30 mg, 0.75

o, PAeA) 60 g 0 085 CImeRcERRS (BTG mTR %n% 603 (641, ma, 197

mmol) were added to a sol. of interm -2- ropanol (5 ml)
under a N2 atH8S & Vf‘ﬁé}?mE\ﬁﬁ hdmR & (ilfd" @"?Hfdﬁé‘ ﬁOBIdné{ridl‘iiré)rQﬁx 15cooled to r.t.,

water waladdeamaesni Mikbare was extracted with DCM. The combined organic layers were dried

(MgSO04), filtered ang %Q)ncentrated in vacua. The residue was purified by flash column
chromatograp%m T Sl jmge%eluent Pﬁ¥/MeOH(NH3) from 100/0 to 98/2). The product fractions
were collected ar he residue was pqglfledCWrther by RP preparative SFC
[RP

CH3

N‘*\-:-/
\CH3

Intermediate 2a (2.01 g, 6.17 mmol), Pdo(dba); (188 mg, 0.206 mmol),
dicyclohexyl[2',4',6-tris(1-methylethyl){ T,1-biphenyl]-2-yl]phosphine (216 mg,
0.453 mmol) and Cs,CO5 (1.63 g, 5 mmol) were added to a sol. of intermediate 40 (840
15 mg, 1.83 mmol) in 2-methyl-2-propanol (40 ml) under a N atmosphere. The r.m. was
heated for 20 h at 110 °C. Then, the r.m. was cooled to r.t., water was added and the
mixture was extracted with DCM. The combined organic layers were dried (MgSQy),
filtered and the solvent was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH{NH,) from 100/0 to 96/4). The
20 product fractions were collected and the solvent was evaporated. Yield: 0.685 g of
compound 212 (70 %).



20 Shandon Hyperprep(r) CI8 BDS (8 um, 250g. I.D. 5 cm); mobile phase: 35 % MeOH (with 0.2%
isopropylamine), 65 % COZ2. The product fractions were collected and worked up. Yield: 0.052 g of
compound @ Q¢¥e)esdbie® 2010/094647- 100PCTTEP2010/051843 - Exasaple B8 dikgparation of
compound 8 Intermediate 2a (93 mg, 0.457 mmoif!Pd2(dba)3 (42 mg, 0.046 mmol), X-Phos (58 mg,
0.1 mmol) and Cs2CO3 (456 mg, 1.4 mmol) were added to a so!. of intetinediate 35 (140 mg, 0.457
mmol) in 2-methyl-2-propanot (5 ml) under a N2 atmosphere. The r.m. 5was heated at 110 C for 20 h.
Then, the r.m. was cooled tor.t., Water was added and the mixture was extracted with DCM. The
combined orgaiiERIFURIB R & WyE04), filtered and concentrated in vacuo. The residue was
purified by flash column chromatography overilica gel (elue % DCM/MeOH from 100/0 to 99/1). The
residue was treated with DIPE and a drop beSdN to provide| a sqlid. Yield: 0.063 g of 10 compound 8
(32 %). Example B9 al) Preparattono];omp 212 Intermediate 2a (2.01 g, 6.17 mmol),
Pd2(dba)3 (188 mg, 0.206 mmol), N

dicyclohexyl[2',4',61-tris(1- methylethyl) ,1'-bIp enyl p osphine (216 mg, 0.453 mmol) and

Cs2CO3 (1.63 g, 5 mmol) were added to a so!. of interme |a\tQ140 (840 15 mg, 1.83 mmol) in
2-methyl-2-propanol (40 ml) under a N2 atmosphere. The r.m. was heated for 20 h at 110 'C. Then,
the r.m. was céalegdondt? 1 %/&téd was iatitethahdviseddbd treonvasisrtractdddithoSDEMnT he combined

organic layers weteq drigd tMaSE4).filtared and. the salvant Wﬁlsv@é%lé%@ﬁ@ﬁtcﬁhﬁ Tesidugnwas purified

by flash colump chromato % ove ilic &e\yen DCM/MeQ m 100/0 Q199 96/4) The
20product fracﬂons W%Fe“cgol it (Edg%e solv Waéaeildat 'ril)qrafSeéjJ el%fo §é)r r%pound 212

(70 %). WO 2@@9@%@&)9“@%@%t@%l&ﬁw@b@ﬁameﬁiégmﬁé g)mpoun

(80 %), which was used as such in the following steps. 80 mg was purified further by
RP preparative HPLC [RP Shandon Hyperprep® C18 BDS (10 um, 250 g, L.D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCO; sol. in water)/MeOH/CH2CN]. The
product fractions were collected and worked up to yield: 47 mg of pure compound 9.

10 b} Preparation of compound 1§

¢! crc,

CH;
Naw/' O 75)

“CH,

To a sol. of compound 9 (65 mg, 0.15 mmol) in DCM (5 ml) was added acetic acid
anhydride (16 mg, 0.15 mmol). The r.m. was stirred at r.t. for 30 mm. The rm. was
treated with water (1 ml) and then dried by filtration over an Isolute® HM-N filter. The
organic layer was evaporated. The residue was purified by RP preparative HPLC [RP

15 Shandon Hyperprep® C18 BDS (10 um, 250 g, L.D. 5 cm); mobile phase: a gradient of
{0.25 % NHsHCO; sol. in water)/MeQOH/CH:CN]. The product fractions were collected
and worked up. Yield 41 mg of compound 10 (58 %).

¢) Preparation of compound 11

c1{3

{,n; :
Nx/



Compound 212 (660 mg, 1.24 mmol) was added to to a mixture of DCM (5 ml) and TFA (5 ml). The
r.m. was stirred at r.t. for 6 h. The r.m. was concentrated in vacua, and the residue was partitioned
between DCOKPEAWE4&tT ag. NaHCO3 sol. The organic layer 5was dried iVigS@uUy/fitéted and
concentrated in vacua. Yield 430 mg of compound 9 (80 %), which was used as such in the following
steps. 80 mg was purified further by RP preparative HPLC [RP Shandon Hyperprepg 08 BDS (10 urn,
250 g, 1.D. 5 cm); mobile phase: a gradient of (0.25 % NE14HCO3 sol. in water)/McOH/CH3CN]. The
product fractions C ield: 47 Ob) Preparation
of compound 1% @gg&g%ﬁ?&&ﬁ%n%mﬂé&%g%? %ﬁi@m%m |2£§1§ﬁe§§ ﬂrﬁ%quggrggied acetic acid
anhydride (16 Hgeh. 1% thindmirféy: %)aé“slﬂfidﬁ Pl Fretiht avseakshied with water
(1 ml) and the® dfieBodiufiltraticriosyberahyidudated Hiwl-N3MfernThevorgadied ayérnwasevaporated. The
residue V\;as purifiesenRR prapasativet HRLG [RPu, Shandondilyperpsealhete SRR (10 rl]Jm, 2%0 g,
[.D. 5 cm)::mohj : ' 9. - I t [CH 3 The product
5 Qﬁq PhAerR %ﬁ%g@&g%@ég %ﬁi'é'iﬂrﬁ 23§k %ﬁ% g& MEORICHIGN],

fractions were collected and worked oun 58 %). Preparation o

. of com f
compound 11 CEIFEEHYE RS SoTORIGHERAPEFED i@é%ﬁ@&?gn P RHREBEEShdSund 9 (70
mg, 0 163 mmBPS( F6rnmaldéhyd Bob dmwaielilephatsighelicoa(Al S0/ HH); #eDEGE (1.5 ml)

and MeOH (1.5xab: WasoHglatdq R GcSadiimsthiacetonybrmnavga 89 myiddd2mawnol) was added
to this mixture,.ap( mﬁ&.m.(\@@s/ogirred atr.t. for 16 h. Then, the r.m. was partitioned between DCM 5
and water. The organic layer was dried (Mg504), filtered and concentrated in vacua. The residue was
purified byoby REaprgpdative HPLC [RP Shandon Hyperprepg C18 BDS (10 ,um, 250 g, I.D. 5 cm);

mobile phase: an“r%%R%q;d%%? c?{?nﬁ“# HCO3 sol. in water)/Me01-1]. The product fractions were
[ m

collected and worked up. g oirgempound 11 (10 %). 10 Example BIO Preparation of
compound 12 ti,co CH3 \CH3dpter diate;2a (123 mg, 0.61 Pd2(dba)3 (56 mg, 0.061 mmol),
X-Phos (63 mg, 0.13 mmol) and C ZCG% g 5-1.82}\mmwﬁgadded to a sol. of intermediate 15
(200 mg, 0.61 mmol) in 2-methy|-21\f)?5pan 15 me\?ﬁ N2 atmosphere. The r.m. was heated at

y %%ggd and the

Intermediate 2a (123 mg, 0.61 mmol), Pdu(dba)s (56 mg, 0.061 mmol), X-Phos (63 mg,
0.13 mmol) and Cs;CO3 (592 mg, 1.82 mmol) were added to a sol. of intermediate 15

110 C for 6 h. Then, the r.m. was cooled to r.t., wa

(200 mg, 0.61 mmol) m 2-methyl-2-propanol (15 ml) under a N atmosphere. The r.m.
was heated at 110 °C for 6 h. Then, the r.m. was cooled to r.t., water was added and the

15 mixture was extracted with EtOAc. The combined organic layers were dried (MgSQ,),
filtered and concentrated in vacuo. The residue was purified by by RP preparative
HPLC [RP Shandon Hyperprep® C18 BDS (8 pm, 250 g, 1.D. 3 cm); mobile phase: a
gradient of (0.25 % NH4HCO; sol. in water)/MeOH/CH;CN]. The product fractions
were collected and worked up. Yield 90 mg of compound 12 (33 %).

20 Example B11

Preparation of compound 13

E
KN\N‘Q—NH N \/O/
NQ-{ > \ g
N

CH, NYCH;
HC

Cs,CO5 (472 mg, 1.45 mmol), X-Phos (46 mg, 0.097 mmol) and Pd{dba)s (44 mg.
0.048 mmol), were added to a sol. of intermediate 37 (140 mg, 0.483 mmol) and
intermediate 9 (93 mg, 0.483 mmol) in 2-methyl-2-propano! (5 ml) under a N,
atmosphere. The r.m. was heated at 100 °C for 16 h. Then, the r.m. was cooled to r.t.,



15 mixture was extracted with EtOAc. The combined organic layers were dried (1vigSO4), filtered and.-
concentrated in vacua. The residue was purified by by RP preparative HPLC [RP Shandon
HyperprepOva1 8BB$4&87pm, 250 g. I.D. 5 cm); mobile phase: a gradientaf (@26 fiH4HCO3 sol. in
water)/N1eOH/CH3C1\11. The product fractions WETE collected and worked up. Yield 90 mg of
compound 12 (33 %). 20 Example B11 Preparation of compound 13 Cs2CO3 (472 mg, 1.45 mmol),
X-Phos (46 mg, 0.097 mmol) and Pd2(dha)3 (44 mg, 0.048 mmol), were added to a sol. of
intermediate 37 (140 mg,.Q.483 ol). and intermediate 9.(93 mg, 0.483 mmol) in 2-methyl-2-pronanol
(5 ml) under a %t“rﬁ%%&ﬁ% en"i[r#égflgﬁ(twggv ﬁ%ﬁgacéfiﬁl‘ﬁ b6t 18 hcHRBRetHE §HC was cooled to
rt., WO 2010/092847108rirCMERDQ1bles18ud copsmsraivdsiatteed. divg thedwixtére was extracted
with DCM. ThepadfiinedpRiapiefayers Were dredviMasSOdkifiterediand, cangenmateeqin vacua. The
residue was purifige ByRy. B%@&m@ ye i k%LﬁEééys%%R%@%f%&@dég @Hgﬁ?%% .D. 5 cm);

mobile phase: a gradient of (0,25 % NH4HCO3 saf,.in water)/MeO1-1]. The pr ractions were
collected and vgétr chitiog éidegheﬁlaél do?“%%ﬁ%&%ﬁh ! ]‘g\%;féé\? ERRApR éfﬁz‘{bo@paration of
compound 14 gk3enlatermediate 31 (113 mg, 0.643 mmol), Cs2CO3 (629 mg, 1.93 mmol), X-Phos

(61 mg, 0.129 rgngolranrlg Pd2(dba)3 g mg, 0.064 mmol), were added to a so!. of intermediate 39
(240 mg, 0.643%1%%9%8%%% yi=2= anot (10 ml) under a N2 atmosphere. The 10r.m. was heated
at 110C for 16 h. Then, the r.mawas gpoledito,r.t., water was_ atided and the mixture was extracted
with DCM. The combined organic | yeF&@@d1(Mg§O4 ¢red and concentrated in vacua. The
residue was purified by flash columh throm graphy '

98/2). The residue was treated with DIPE to provide
Example B13 Preparation of compound 15 HSCFZ: R
3

C

Intermediate 31 (113 mg, 0.643 mmol), Cs;COz (629 mg, 1.93 mmol), X-Phos (61 mg,
{.129 mmol) and Pdy(dba); (59 mg, 6.064 mmol), were added to a sol. of intermediate
39 (240 mg, 0.643 mmol) in 2-methy!-2-propanol (10 ml) under a N, atmosphere. The

10 r.m. was heated at 110 °C for 16 h. Then, the r.m. was cocled to r.t., water was added
and the mixture was extracted with DCM. The combined organic layers were dried
(MgS0y), filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The residue
was treated with DIPE to provide a solid. Yield: 0.2 g of compound 14 (66 %).

[5  Example B13
Preparation of compound 15

ch\l/\ F

B A

NwN—Q‘NI{ N \\K@/
as

H,Cd =
' “eH,

Intermediate 45 (232 mg, 0.819 mmol), Cs;CO3 (801 mg, 2.46 mmol), X-Phos (86 mg,
(.18 mmol) and Pda(dba); (75 mg, 0.082 mmol), were added to a sol. of intermediate
12 (250 mg, 0.819 mmol) in 2-methyl-2-propanol (15 ml) under a N, atmosphere. The
r.m. was heated at 110 °C for 6 h. Then, the r.m. was cooled to r.t., water was added

20 and the mixture was extracted with DCM. The combined organic layers were dried
(MgS0,), filtered and concentrated in vacuo. The residue was purified by RP
preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCO; sol. in water)/ CH3CN]. The product
fractions were collected and worked up. Yield 45 mg of compound 15 (13 %).



CH3 Intermediate 45 (232 mg, 0.819 mmol), Cs2CO3 (801 mg, 2.46 mmol), X-Phos (86 mg, 0.18
mmol) and Pd2(dba)3 (75 mg, 0.082 mmol), were added to a sot. of intermediate 12 (250 mg, 0.819
mmol) in 2-iéagiiApErdpanol (15 ml) under a N, g@osphere The r.m. Wwa§ gatedoatssi0C for 6 h.
Then, the r.m. was cooled to r.t., water was adde and the mixture was extracted with DCM. The
combined organic layers were dried (MgSO4), filtered and concentrated in vacua. The residue was
purified by RP preparative HPLC [RP Shandon Hyperprep(r) C18 BDS (8 Inn, 250 g, I.D. 5 cm); mobile
phase: a gradlﬁnt of (0,25 %NH4HCOS3 sol. in water)/ CH3CN]. The product fractions were collected
and worked up‘%@ﬁ'ﬁ@n_ g of compound 15 (13 %). WO 2010/094647PCT/EP2010/051843
Intermediate 2aL{SREASL ¢l STERARRAGI d%(dba)B (0.053 g, 0.058 mmol), X-Phos (0.061 g, 0.128
mmol) and Cs2CO3 (0. 570 d, 1 mmol) were added to ;ﬁ@ntermedlate 47 (0.18 g, 0.583 mmol)
3 11

in 2-Methyl-2-propanol (5 mI) and th vernight. Then H20 was added and
: ¢ was dried (MgSO4) and evaporated off The
residue was purified by preparative HPLC [RP Sha pHperprep0 C18 BDS (8 p.m, 250 g, I.D. 5
cm); mobile phase: (0.5 % NH4Ac sol. in water + 10%CH3CN, Me011]. The product fractions were
collected and Wwistkeddigc Yidldl! 0807 2.§76froomipdtmine (2806 34). 010 Exameyple’BRBosPreparation of

compound 17 (0.063H30. NN tbIntenedate m(?@ éZBm 2687 wmalidRd(dha)3(0.028 g, 0.030
mmol), X- Phoﬁx&@r@%&&e%’? @@%‘é@ﬁ‘%ﬁéﬁ ﬂgﬁz%pr%{%h&v@?\% V‘é}ﬁﬁ%&dﬂ%d&g ;A Sot. of

intermediate 49 (0.08 3 mmpol) In 2-met e r.m. was heated at 110

C for 20 h? Thé‘r‘f%wgg a(dagﬁ%ﬁhttﬁé‘%}gdgc‘f’w %&Pé’étg}ﬂ% 4% S R FHESEryHhic phase was
dried (MgSO44Ad Ehaptaated bfsThesrduid e8P unfieddpyprepearatife HPLG RP Shandon

Hyperprep(r) O8:BR3 (8 piapa2h 8- gHPRCT RMIhmabileppase:(@.25 Y&NKHACOS 360. gmv;cater MeOH).
The product ff%%ﬁj‘%\é’&i@yﬁ%@ 64 andworked ‘49 waield: ?@@1%1% Nm%ﬁ%% ?ﬁ%ﬁ %)- Example

B16 Preparat ofco i,cCF1.3 20Intermediate 2a ( 160% 0.787 mmol)

Pd2(dba)3 (0. 80%"’ %‘?8?}69(%%8@’(%6641? o 66kt SHEROEHEG384Y;: 1.18 mmol)
were addgq toa, sal blgfgl

Preparation of compound 17
CH,0

Reave ¥
New/ / NH ‘

Intermediate 2a {0.123 g, 0.607 mmol), Pdg(dba)3 {0.028 g, 0.030 mmol), X-Phos
{(0.032 g, 0.067 mmol) and Cs,CO5 (0.296 g, 0.91 mmol) were added to a sol. of
intermediate 49 (0.085 g, 0.303 mmol) in 2-methyl-2-propanol (5 ml) and the r.m. was
heated at 110 °C for 20 h. Then H,O was added and the product was extracted with

15 DCM The organic phase was dried (MgSO04) and evaporated off. The residue was
purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, 1.D. 5
cm); mobile phase: (0.25 % NH4COs sol. in water, MeOH). The product fractions were
collected and worked up. Yield: 0.015 g of compound 17 (12 %).

Example B16

Preparation of compound 18
CH,Q

- H,Co_CH,
'%\l/\
1\ 7;r

20 Intermediate 2a (0.160 g, 0.787 mmol), Pdg(dba)3 (0.036 g, 0.039 mmol), X-Phos
(0.041 g, 0.086 mmol) and CsCO (0.384 g, 1.18 mmol) were added to a sol. of




WO 2010/094647- 105 -PCT/EP20101051843 intermediate 51(0.1 g, 0.394 mmol) in
2-Methyl-2-propanol (5 ml) and the r.m. was heated at 110 C for 20 h. Then H20 was added and the
product wadvéxtpagteesiith DCM The organic pbqaﬁ was dried (MgSO4FaATrBHHpBIHtEY off The
residue was purified by flash co lum chromatography (eluent: DCM/MeOH(NH3) from 100/0 to 598/2).
The product fractions were collected and concentrated in vacua. Yield: 0.110 g of compound 18 (71
%). Intermediate 2a(0.244 g, 1.2 namol), Pd2(dba)3 (0.092 g, 0.1 mmol), BINAP (0.093 g, 100.15
mmol) and Cs2CO3 (0.97.7 m were.ad asol. of inter i , 1. mmol) in
DMF (15 ml) alﬁ% S&rl'.“lrﬁ3 Sv{/gﬂsiéa%%)%ﬁgoé%%%t%hﬂlrfggﬁ rﬁ%r%v@%%%ﬁaﬁg%%%g r.m. was
cooled to r.t. adersbifeht RairBnibradlei o rddtd a8 hrsRind T e 8IS Walhartitioned
between DCMixd Watergdihe mrganviephise(WaS@Hjeud My@oacdnd cohcesifateddn vacua. The
res;due \év_as pfl{iﬂﬁédb)yz g%gr@g@gal ¥ gﬂﬁ)lﬁgégaﬁﬁ?(én@,mﬁgﬁm}gM'%m&qmrn, 250 g” ID. 2
cm); mobile p - Q. sQt. inw ‘ e nr [ ere collecte
and Workegs u%%@él%%%% Ié!t %fl %%ngﬁ%cﬁ%%%&ﬂ%@ g(%:r%%%)r[g;t[i?ﬁ‘gfc %%un%égfr% %{'gg\/ H,0 H,c, NNH
N MeOH (50 nﬂfwag’aea%%z’?ﬁ»a‘?@ 10 % (20 mg) under N2 atmosphere. Subsequently, 20 compound
46 (143 mq, O.i%gi@ng;g@ibwas added. The r.m. was stirred at 25 C under H2 atmosphere until 1 eq of
H2 was absorbed, The catl]§t was filtered off over diatomaceous earth and the filtrate was

evaporated. Thé&te SRR A sh column chromatography over silica gel (eluent:

DCM/MeOH(NH3) from 100/0 tg 95/5 Thevaroduct fractibfs.wese collected and evaporated. The
residue was treated 25with DIPE/Z@mﬂdeE@ is was purified further by RP
preparative HPLC [RP Shandon H)’/E‘“ prep€=C18 BB (8Jurn, 258 g, I.D. 5 cm); mobile phase: a WO
2010/094647PCT/EP2010/051843 gradient of (O. M4 -

iel

3 sot. in water)/MeOH/CH30\13.
The product fractions were collected and worked up: d: 41 mg of compound 45 (35 %).

Intermediate 2a (0.244 g, 1.2 mmol), Pda(dba); (0.092 g, 0.1 mmol), BINAP (0.093 ¢,
10 0.15 mmol) and Cs,CO= (0.977 g, 3 mmol) were added to a sol. of intermediate 54
(0.377 g, 1 mmol) in DMF (15 ml) and the r.m. was heated at 150 °C for 5 h under

microwave irradiation. The r.m. was cooled to r.t. and the solvent was removed under

reduced pressure. The residue was partitioned between DCM and water, The organic
phase was dried (Mg804) and concentrated in vacuo. The residue was purified by

15  preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, L.D. 5 cmy);
mobile phase: (0.25 % NH,CO; sol. in water, MeOH/CHCN). The product fractions
were collected and worked up. Yield: 0.155 g of compound 46 (31 %).

1) Preparation of compound 45
CH,0)

H,C
HyCo =
N { T
:‘;/\ ‘O—h{d ]\“7/\@
N\
H
MeOH (50 ml) was added to Pd/C 10 % (20 mg) under N, atmosphere. Subsequently,
20 compound 46 (143 mg, 0.286 mmol) was added. The r.m. was stirred at 25 °C under Hy

atmosphere until 1 eq of Hy was absorbed. The catalyst was filtered off over
diatomaceous earth and the filtrate was evaporated, The residue was purified by flash
column chromatography over silica ge! (eluent: DCM/MeOH(NHs) from 100/0 to
95/5). The product fractions were collected and evaporated. The residue was treated
25  with DIPE/2-propanol to provide a solid. This was purified further by RP preparative
HPLC [RP Shandon Hyperprep® C18& BDS (8 um, 250 g, LD, 5 cm); mobile phase: a



Intermediate 45 (81 mg,-0.40 mmol), Cs2CO3 (390 mg, 1.2 mmol), X-Phos (46 mg, 50.096 mmol) and
Pd2(dba)3 (30 mg, 0.032 rnmol), were added to a sol. of inteimediate 56 (140 mg, 0.40 mmol) in
2-methy1-2vwpoopamelsl0 ml) under a N2 atmos;_)%rée_. The r.m. was hea®tF &P20B@TEH3 h. Then, the
r.m. was cooled to r.t., water was added and the mixturé was extracted with DCM. The combined
organic layers were dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by

flash colum 10 chromatography (eluent: DCM/MeOH(NH3) from 100/0 to 96/4). The product fractions

were collected and con I i 0..Theresi ended in DIPE. The solid was filtered
off, washed Wi%aéé@fiog@gﬁ 8??% @1%&%%1132 .Ir'ﬁn %?%ﬁn%%%?d%%3' 52 E’)%élr%%émﬁ(igs Preparation of
compound 107Rreseliegad 20d wertked @188 e Frgedi 8@ S 1§30 ’58 mmol), Cs2CO3 (709 mg,
2.18 mmol), X;:Phos 1%6&%19, 0.145 mmol) and Pd2(dba)3 (66 mg, 0,073 mmol), were added to a sol. of
inteimediate 5%‘0’ 1g, 0.66 mmop in 2-methyl-2-propanol (8 ml) under a N2 atmosphere. The r.m.
was heated at TICPE& ¥ & KOHeR B¢ m. was cooled to r.t., water was added and the mixture was

alol: altiel
extracted with DCM. The combjped organic layers were dried jISO4), filtered and concentrated in
vacuo. The residue was purified byffla Inent DCM/MeOH(NI-E) from 100/0

Intermediate 45 (81 mg, 0.40 mumol), Cs2COx (390 mg, 1.2 mmol), X-Phos (46 mg,

5 0.096 mmol)} and Pdy(dba)s (30 mg, 0.032 mmol), were added to a sol. of intermediate
56 (140 mg, 0.40 mmol) in 2-methyl-2-propanol (10 ml) under a N, atmosphere. The
r.m. was heated at 100 °C for 3 h. Then, the r.m. was cooled to r.t., water was added
and the mixture was extracted with DCM. The combined organic layers were dried
{(MgSQy), filtered and concentrated in vacuo. The residue was purified by flash colum

10 chromatography (eluent: DCM/MeOH(NHa) from 100/0 to 96/4). The product fractions

were collected and concentrated in vacuo. The residue was suspended in DIPE. The
sohid was filtered off, washed with DIPE and dried. Yield 120 mg of compound 106
(63 %).

Example B19
Preparation of compound 107

- F
N
N/ N NS
7
VA

H,CO

H,C
CH,

15 Intermediate 5 (118 mg, 0.58 mmol), Cs>COs (709 mg, 2.18 mmol), X-Phos (69 mg,
0.145 mmol) and Pdy{dba): (66 mg, 0.073 mmol), were added to a sol. of intermediate
56 (200 mg, 0.66 mmol) in 2-methyl-2-propanol (8 ml) under a N, atmosphere. The
r.m. was heated at 100 °C for 16 h. Then, the r.m. was cooled to 1.t., water was added
and the mixture was extracted with DCM, The combined organic layers were dried

20 (MgSOy), filtered and concentrated in vacuo. The residue was purified by flash colum
chromatography {eluent: DCM/MeOH(NH;) from 100/0 to 97/3). The product fractions
were collected and concentrated in vacuo. Yield 186 mg of compound 107 (60 %).



-Intermediate 71(1.2 g, 6.3 mmol), Cs2CO3 (7.22 g, 22.2 mmol), X-Phos (704 mg, 1.48 mmol) and
Pd2(dba)3 (677 mg, 0,74 mmol), were added to a sol. of intermediate 65 (2.32 g, 7.39 mmol) in
2-methyl-2-mropgnobeaQ-ml) under a N2 atmosphere. The r.m. was heategraliifo 81k h. Then, the
r.m. was cooled to r.t., water was added and the mfkture was extracted with DCM. The combined
organic layers were dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by
flash colum chromatography (eluent: DCM/MeOH(NH3) from 100/0 to 97/3). The product fractions
were collected and concentrated in vacuo. Yield 1.96 g of compound 108 (62 %). 10b Preparation of
compound 10m%rocedure Inteediate 71(6.24 g, 32.6 mmol) and methanesulfonic acid (10.5
g, 109 mrnol) weidaddetdo & sotuiinm®i idtermediate 65 (10 g, 36.3 mmol) in 2-propanol (88 ml). The
r.m. was heated at 90 C for 36 h. Then, the r.m. was cooled slgwly to r.t., and the resulting precipitate

was collected by filtration. The é&?ititﬁfaﬁ . ne}g}iﬂbetweenCM and a sat. ag. NaHCO3 sol. The
organic layer was dried (MgS0O4), fitered and.goncentrateg-inyacuo. Yield 11.2 g of compound 108
(85 %). Example B21 a) Preparation of campoung/108,.thg,Not...N | 'NNH N?-/ RICO H2 C ca;

Intermediate 5 (195 mg, 0.96 mmol), Cs2CO3 (1.1 .38” ﬁ@ﬁ}ol), X-Phos (107 mg, 0.23 mmol) and
Pd2(dba)3 (103 ma, 0.11 mmol), were added torasol. of intermediate 2062 (340 mg, 1.13 mmol) in

2-methyl-2-propanalddiad) vnde 8 NaaimeoReie Ihe £ 7 WARDAMEOAIORE O 19 Then, the
r.m. was cooled to r.t., water was q?ed and thé mixture was extracted with DCM, The combined
organic layers %\‘g)d’ﬁg(? &ﬁ‘é@aﬁ el APRSHe SRtFaREtRh VAL, OT ISR Bas purified by

flash colum  (2.32 g, 7.39 mmol) m 2-methyl-2-propanol {50 ml) under a N; atmosphere. The r.m.

-

5 was heated at 100 °C for 16 h. Then, the r.m. was cooled to 1.t., water was added and
the mixture was extracted with DCM. The combined organic layers were dried
(MgS0y4), filtered and concentrated in vacuo. The residue was purified by flash colum
chromatography (eluent; DCM/MeOH(NH:) from 100/0 to 97/3). The product fractions
were collected and concentrated i vacuo. Yield 1.96 g of compound 108 (62 %).

10 b) Preparation of compound 108, alternative procedure
Intermediate 71 (6.24 g, 32.6 mmol) and methanesulfonic acid (10.5 g, 109 mmo!)
were added to a solution of intermediate 65 (10 g, 36.3 mmol} in 2-propanol (88 ml).

The r.m. was heated at 90 °C for 36 h. Then, the r.m. was cooled slowly to r.t., and the
resulting precipitate was collected by filtration. The solid was partitioned between

15 DCM and a sat. aq. NaHCO:s sol. The organic layer was dried (MgSOQy), filtered and
concentrated in vacuo. Yield 11.2 g of compound 108 (85 %).

Example B21
a) Preparation of compound 149

HLC N //(\\/
\EN—Q—NH N YU
/NN

1,0l
“CH,

F

H,C
CH,

Intermediate 5 (195 mg, 0.96 mmol), Cs;CO; (1.1 g, 3.38 mmol), X-Phos (107 mg,
0.23 mmol) and Pda(dba); (103 rhgﬂ 0.11 mmol), were added to a sol. of intermediate
20 62 (340 mg, 1.13 mmeol}) in 2-methyl-2-propanol (15 m!) under a N, atmosphere. The
r.m. was heated at 100 °C for 16 h. Then, the rm. was cooled to 1.t., water was added
and the mixture was extracted with DCM. The combined organic 1ayers were dried
(MgS0.), filtered and concentrated in vacuo. The residue was purified by flash colum



WO 2010/094647PCT/EP2010/051843 - 108 - chromatography (efuent: DCM/MeOH(N113) from
100/0 to 97/3). The product fractions were collected and concentrated in vacuo. Yield 310 mg of
compound 19 (Bdélda7Preparation of compound 110 MeOH (40 ml) was ggdeda:RH#C 5 % (100
mg) under N2 atmosphere. Subsequently, compddr‘i’d 109 (310 mg, 0.66 mmol) was added. The r.m.
was stirred at 25 C under H2 5atmosphere until 1 eq of H2 was absorbed. The catalyst was filtered off
over diatomaceous earth and the filtrate was concentrated in vacuo. The residue was purified by flash
colum chromatograph (eIuent DCM/MGOM%Q 3) from 100/0 to 97/_) The product fractions were
collected and c%r?t AT GG ﬁ‘é%&é fiown M08 i b throrrrsiuctifigtionsn mg of
compound 110%EE ExBerisibaRR 2oRppraredionvotconpod Adibng of t8mpetejdiddtieo5)(118 mg, 058
mmol), Cs2CO3 (709 mg, 2.18 mmol), X-Phos (69 mg, 0.145 mmol) and Pd2(dba)3 (66 mg, 0.073
mmol), were addgdiepars@inafficieipeeiatep63 (200 mg, 0.66 mmol) in 2-methyl-2-propanol (8 ml)
under a N2 atmosphere. The r.m. was heated at 100 C for 16 h. Then, the r.m. was cooled to r.t.,
Water was added 15 and the mixidre \Mas extracted with DCM,Fhe gombined organic layers were

as purified by flash colum

he product fractions were collected
and concentrated in vacuo. Yield 166 nigcof comp }:53 %) WO
2010/094647PCT/EP2010/051843 H3C Intecdiat (18 Htg 0.98 mmol), Cs2CO3 (957 mg, 2.94
mmol), X-Phos (93 mg, 0.196 mmol) and Pd2{dba)3 (89 mg, 0.098 mmol), were added to a sol. of
intennediate 64 (270 mg, 0.98 mmol) in 2-methyl-2-pfopanol (10 ml) under a N, atmosphere. The

MeOH (40 ml) was added to PY/C 5 % (100 mg) under N, atmosphere. Subsequently,
compound 109 (310 mg, 0.66 mmol) was added. The r.m. was stirred at 25 °C uvnder H,

5 atmosphere until 1 eq of H, was absorbed. The catalyst was filtered off over
diatomaceous earth and the filtrate was concentrated in vacuo. The residue was purified
by flash colum chromatography (eluent: DCM/MeOH(NH3) from 100/0 to 97/3). The
product fractions were collected and concentrated in vacuo. The residue was triturated
with diethylether. Yield: 250 mg of compound 1186,

10 Example B22
Preparation of compound 111

HiC o F
N/ — g
7\ N

H,CO
H,C
CH,
Intermediate 45 (118 mg, 0.58 mmol), Cs.COs (709 mg, 2.18 mmol), X-Phos (69 mg,
0.145 mmol) and Pd;(dba); (66 mg, 0.073 mmol), were added fo a sol. of intermediate
63 (200 mg, 0.66 mmol) in 2-methyl-2-propanol (8 mlj under a N, atmosphere. The
r.m., was heated at 100 °C for 16 h. Then, the r.m. was cooled to r.t., water was added
15 - and-the mixture was extracted with DCM. The combined organic layers were dried
(MgSO4), filtered and concentrated i vacuo. The residuc was purified by flash colum
chromatography (cluent: DCM/MeOH(NH:) from 100/0 to 97/3). The Product fractions
were collected and concentrated in vacuo. Yield 166 mg of compound 111 (53 %).



5r.m. was heated at 100 C for 20 h. Then, the r.m. was cooled to r.t., water was added and the mixture
was extracted with DCM. The combined organic layers were dried (MgSO4), filtered and concentrated
in vacua. THEGasid@eswas purified by flash cqurmn1 Brpmatography (eluertTEMAMEDBYNH3) from
100/0 to 99/1). The product fractions were collected’and concentrated in vacua. The residue was
triturated with 10 D1PE/CH3CN. Yield 37 mg of compound 112 (9 %). Example B24 Preparation of
con-mound 113 H3c H3CO CH3 H3C Intermediate 5 (55 mg, 0.27 mrnol), Cs2CO3 (284 mg, 0.87
mmol), X-Phos(28 MY 3058 mmol) and Pd2(dba)3 (26 mg, 0.029 mmol), were added to a sol. of
inteimediate 6%@‘%‘2, 29 mmol) in 2-methyl-2-propanol (10 ml) under a N2 atmosphere. The
15r.m. was heat&gparation of ¢ont hen, the r.m. was cooled to r.t., water was added and the

mixture was extracted with DEM:..The compined organic layersAvereldried (MgS04), filtered and
evaporated. The residue was purifled by @ ive HPLC [R dac Denali 08 (10 p.m, 250 g, LI/ 5
iin YCH3CN)

cm); mobile phase: (0.25 .% NH4COE sol. frrilater OV . The product fractions were
collected and worked up. The 20 residue ¥vas trituateddwith, DIPE. Yield: 27 mg of compound 113 (21
%). WO 2010/094647PCT/EP2010/051843 Exam 25 Fgr%"paration of compound 114 1130 ClI
OC:H3 H,C

Intermediate 71 (187 mg, 0.98 mmol), Cs;COs (957 mg, 2.94 mmol), X-Phos (93 mg,
0.196 mmol) and Pd»(dba}; (89 mg, 0.098 mmol), were added 1o a sol. of intermediate
64 (270 mg, 0.98 mmol) in 2-methyl-2-propanol (10 mi) under a N» atmosphere. The

5 r.m. was heated at 100 °C for 20 h. Then, the r.m. was cooled to r.1., water wag added
and the mixture was extracted with DCM. The combined organic layers were dried
(MgSQy), filtered and concentrated in vacuo. The residue was purified by flash colum
chromatography (eluent: DCM/MeOH(NH;) from 100/0 to 99/1). The product fractions
were collected and concentrated in vacuo. The residue was triturated with

10 DIPE/CHsCN. Yield 37 mg of compound 112 (9 %),

Example B24

Thiim s o i sin L s
Preparation of compound 113

H,C F
as

HaCO N,

- CH,

G
Intermediate 5 (55 mg, 0.27 mmol), Cs;CO;z (284 mg, 0.87 mmol), X-Phos (28 mg,
0.058 mmol} and Pdx{dba)s: (26 mg, 0.029 mmol), were added 10 a sol. of intermediate
64 (80 mg, 0.29 mmol) in 2-methyl-2-propanol (16 mi) under a N, atmosphere. The

15 r.m. was heated at 100 °C for 20 h. Then, the r.m. was cooled to r.t., water was added
and the mixture was extracted with DCM. The combined organic layers were dried
{MgS04), filtered and evaporated. The residue was purified by preparative HPLC [RP
Vydac Denali C18 (10 pwm, 250 g, L.ID. 5 cm); mebile phase: (0.25 % N#4CO» sol. in
watet, Me@E/CH;CN). The product fractions were collected and worked up. The'

20 residuc was triturated with DIPE. Yield: 27 mg of compound 113 (21 %).



Intermediate 5 (139 mg, 0.68 mmol), Cs2CO3 (635 mg,-1.95 mmol), X-Phos (68 mg, 0.143 mmol) and
Pd2(dba); (59 mg. 0.065 mmol), were added to a sol. of intermediate 73 (200 mg, 0 65 mmol) in
2-methyl-2-propanal¥®@ ml) under a N2 atmospmhlﬁﬁ-.”The 5r.m. was heatetd/ap78@ o416 h. Then, the
r.m. was cooled to r.t., water was added and the mixture was extracted with DCM. The combined
organic layers were dried (MgSO4), filtered and concentrated in vacua. The residue was purified by
flash colum chromatography (eluent: DCIVI/MeOH(NF3) from 100/0 to 99/1). The product fractions
were collected and co trated in vacua. The residue was triturated with DIPE. Yield 10 70 mg of
compound 11@%%@@)@1ample B26 Preparation of compound 174 r- -N \CHOCII3 C113
3-Acetamidophémyitretoniofaminipe@4irhbd 0.75 mmol) and Pd(PP113)4 (115 mg, 0.1 mmol) were
added to a mixture of intermedia;t«grg \(18 Mg, 0.5 mmol) aAtk2CO3 (207 mg, 1.5 rnmol) in dioxane
(20 ml) and DMF (2.5 ml). The r.mi Was @ and 15heated i a closed vessel at 140C for 20 h. The
r.m. was cooled and concentrated in vacy&=The pesidue/was disstitfed in a minimal amount of DCM,
and then filtered over diatomaceous é4fth. The 8rganic ?a&gg was evaporated. The residue was
purified by RP preparative HPLC [RP Vydac Denali C18 (10 um, 250 g, 1.D. 5 cm); mobile phase: a
gradient of (0.26:&mhAHTC O 3%s0k.i0. kateny V] €BH]OT hE3 produ tifractiohs M&te2@ collected and

worked up. Yiejd £58.mg)aheannosd 27 4.(66 06} 24191120 WR010/094647RGI{ER2010/051843
4-Fluoro-3-me%cl)£2%8rﬁekp)6 roni%%ci §12Zhr@9,_0.7521£ 9@ arqd P? EPhBJ}%q%%laemgTﬁ)él mmot) were
added to a mixturé of i érmeg?éftle' T 82 m , d‘?%“’%m% an ?% mgI,] l;oﬁ'mmot) in dioxane
(10 mt) andl DME-(235 Rsped e’ nt: 0asGhrBasterdatdd irerlas de s vaddlsl &4 a8edfor 20 h. The
r.m. was cooleshari¢t cortentrateckirnnGeacvith POBIra3iduvernbascdisgoivedayes minendatdmount of DCM,
andf_thgré fiIts;%ﬂagg@aﬂtigﬁ@fﬁggﬁetgp&@ﬁ%@ﬁz Q&QQBJC%@{L%M(MZ %M@%@@gmﬁh@&@“ _le wr?s

purified by reparative 4 : .5 cm); mabhile phase: a
gradient of (0.%I Wgnﬁ}%ﬁé Colﬂélg%tir? v@ﬁ@%@%@hﬁ %ﬁ%r(lé ?9%@1}&%%%{%%2 %%(Erlgc)é(ﬁ%ggf’ené and
worked up. Th¥esiallectvasHissoraeraendt wptep %H%‘%r@é%é?atmﬁ‘i%%m%?@s*%. in
2-propan®d®. The regulfingngreeipltatd (as@ollected by filtration and dried. Yield: 168 mg of compound

184 (61 %) as HC1 salt £.21-ICI .H20).
Example B26

Preparation of compound 174

HBCY\N & NH N m
N/ —{ \ NWNH
Q N
\CHq @ “CH, o)\cm,

3-Acetamidophenylboronic acid (134 mg, 0.75 mmol) and Pd(PPha)s (115 mg,

0.1 mmol} were added to a mixture of intermediate 91 (184 mg, 0.5 mmol) and K,CO;3

(207 mg, 1.5 mmmol} in dioxane (10 ml) and DMF (2.5 ml). The r.m. was stirred and
15 heated in a closed vessel at 140 °C for 20 h. The r.m. was cooled and concentrated in

vacuo. The residue was dissolved in a minimal amount of DCM, and then filtered over
diatomaceous earth. The organic layer was evaporated. The residue was purified by RP
preparative HPLC [RP Vydac Denali C18 (10 um, 250 g, 1.D. 5 cm); mobile phase: a
gradient of (0.25 % NH4HCO; sol. in water)/MeOH]. The product fractions were

20  collected and worked up. Yield 158 mg of compound 174 (64 %).

" e ‘m é:,B‘Z.‘?
Preparation of compound 184

chjﬁ\ J \ O F
Iafat
oA

N
IR
\CH_; 2HCLHRO




Example B28 Preparation of compound 133 '1\1\S-NH HICOaN\ CH3 Na2S205 (0.4 g, 2.11 mmot)
and 3-bromo-4-fiuoro-benzatdehyde (243 mg, 1 2 mmol) were added to a sol. of intermediate 93 (324
mg, 1 mmolyin BMsefdd m1). The r.m. 15was stirred overnight at 80C. THamgtbe: ¢/m13848S cooled to
r.t. and poured into water. The mixture was extractetwith DCM. The combined organic layers were
dried (MgSO4), filtered and concentrated in vacua. The residue was purified by flash column
chromatography (clucnt: DCM/MeOH(NH3) from 100/0 to 96/4). The product fractions were collected

and concentrated, in vacua. The residye was trityrated with DlPE Y|eI 0.110 mg of compound 133
(55 %), Examiie HB0- BISHAPAEN BY CORBNE L TS & Aol G BSRIR ML 1S .

3- Acetamdopﬂeirﬁym@kb’fwéee@a@e@@ A LOWE Hhinishn e (8@%@ §.64rmeaioRrdiee®A(P13104 (37
mg, 0.032 mm@¥) ege afidenbtp ia solokintemipdiate OF (@G mg, Tl mmal) mdiaxare (3.2 ml) and
Eif ; (39 :Cmt}d) mh{jﬂsd% W@s%g%elg%g aprhheatrd ap %%ﬁgr%flqga%% dugﬁ(a%m;&t;g@r%@% g:d;ggzg
and therr. rsr? wag s%rre u%ﬁaﬁ/ ng}ﬁ‘g“g? %5%@7%@%&#&%‘:35&%% %%ﬁﬁ‘jf?ﬂ%o mm under
microwave irrHisHBACCPHE giRkeUFBOPES BISO R st o s panditiDrog ltveenmrif ey BOAC. The
organic layersywaresspdiaiad [RAaH, (MaSQ4), diltered mnd2soncemratea jnnvstduophble kesidue was
purified by flash.celumz @HomALEREY (E1URLREMNMRAHMNHR, FRMELA0M4Q,8%/5). The product

collected and worked up. The residue was dissolved in hot 2-propanol and treated with

10 a6 N HClsol in 2-propanol. The resulting precipitate was collected by filtration and
dried. Yield: 168 mg of compeund 184 (61 %) as HCl salt { 2HC1 H,0).

Exampie B28
Preparation of compound 133

1—13cj/\ 7\ K

H,CO
’ “cH,

Naps,05-(0.4 g, 2.11 mmol) and 3-bromo-4-fluoro-benzaldehyde (243 mg, 1.2 mmol)
were added to a sol. of intermediate 93 (324 mg, 1 mmol) in DMA (10 ml). The r.m.

15 was stirred overnight at 80 °C. Then, the r.m. was cooled to r.t. and poured into water.

The mixture was extracted with DCM. The combined organic layers were dried

(MgSO0y,), filtered and concentrated in vacuo. The residue was purified by flash column

chromatography (cluent: DCM/MeOH(NH) from 100/0 to 96/4). The product fractions

were collected and concentrated in vacuo. The residue was triturated with DIPE, Yield:
20 110 mg of compeund 133 (22 %).

Example B29
Preparation of comvound 141

P

“CHy

. HyC
3~Aceiamidophenyiboronic. acid (46 mg, 0.26 mmol), K,CO: (89 mg, 0.64 mmo}) and
Pd(PPhs)s (37 mg, 0.032 mmol) were added to a sol. of intermediate 97 (80 mg,

0.21 mmol) n dioxane (3.2 ml) and DMF (0.8 ml). The r.m. was stirred and heated at

25 150 °C for 20 min under microwave irradiation. Extra 3-acetamidophenyl-boronic acid
(23 mg), Pd{PPhs)z (19 mg), and DMF (0.5 ml) were added, and the r.m. was stirred



Sfractions were collected and concentrated. Yield: 50 mg of compound 141 (50 %). Example B30
Preparation of compound 154 it,c H3 C A 2 M sol, of lithium diisopropylamide in THF (1.6 ml, 3.2
mmoD waswddethat+k0C to a solution of compo rf 108 (460 mg, 1.07ra@iorinoMEB4385 m1). The
r.m. was stirred at -40C for 1 h., and subsequen_tly' (271 mg, 1.07 mmol) in THF (5 ml) was 10 added.
The r.m. was allowed to wann to r.t., and was then partitioned between DCM and water. The organic
layer was separated, dried (MgSO4), filtered and concentrated in vacuo. The reaction was repeated
using 100 mg of compqund_1Q8. The crude residues obtained, from hgth reactions were combined and
purified by ﬂas??‘ggﬁ?r%aaér?%‘m%tg’é%%W(&ﬂ?&%’éﬁﬁ?(ﬁé&ﬁﬂﬁﬁ?& o T%t%‘?g %%)/g)?ﬁThe product
fractions 15wefer éoMekpeditipirébaveinidled W@&Q&CYT&@?%WQB%F%W%%%@MW %). Example
B31 Preparatigtico{ uipoufiite %Mt ddd3ai B3, IRCEAde2vwmgp@B2dnilsivas added to a

sol. of compo : ‘ f3 ; _ 9100, iato 12
(80 mg, 0,17 rﬁ?&ﬁﬁﬁggjﬁggﬁi 5450 IR B pRRinenmedate Soaugigterr

‘ m1). The r.m. was stirred at.r.t. for 1 h and t (10 ml) was
added. The r.m It Shifed 4t - éq\?gpr?l‘grﬁ{%%ddsgﬁ(gﬁ‘ 3{5\%’;@{)60%3%3%{1%% . {" ie mixture was
first washed withaa,88t5ag. NaHCO3 sol., and then with water, The organic layer was dried (MgSO4),

filtered and the 1§,r(3:lv£§a,nt was evapora eg. 4The residue was purified by preparative HPLC [RP Vydac
Denali CI 8 (10%%%, g, I. rmobile phase: (0.25 % NH4GO3 sol. in water, MeOH). The

product fractions were collecte%“% w LéQHYield: 20f compound 119 (33 %). WO
2010/094647PCT7EP2010/05184 E{(am 3 NS
S =
N ..
e CH;
HyC

A 2 M sol, of lithium diisopropylamide in THF (1.6 ml, 3.2 mmol) was added at -40 °C
to a solution of compound 108 (460 mg, 1.07 mmol} in THF (35 ml). The r.m. was
stirred at -40 °C for 1 h., and subsequently I (271 mg, 1.07 mmol) in THF (5 ml) was
10 added. The r.m. was allowed to warm to r.t., and was then partitioned between DCM
and water. The organic layer was separated, dried (MgSOy), filtered and concentrated
in vacuo. The reaction was repeated using 100 mg of compound 108. The crude
residues obtained from both reactions were combined and purified by fiash column
chromatography (eluent: DCM/MeOH(NH;) from 100/0 to 95/5). The product fractions
15 were collected and concentrated in vacuo. Yield: 52 mg of compound 154 (7 %).

Example B3]
Preparation of compound 115

CHs

SOCL (62 mg, 0.52 mmol) was added to a sol. of compound 118 (prepared according
to example B4 from intermediate 99 and intermediate 12) (80 mg, 0.17 mmoly m DCM
(5 ml). The r.m. was stirred at r.t. for 1 h and then MeOH (10 ml) was added. The r.m.

20 was stirred at 1.f. overnight and then DCM (100 ml) was added. The mixture was first
washed with a sat. aq, NaHCQ; sol., and then with water. The organic layer was dried
(MgSQy), filtered and the solvent was evaporated. The residue was purified by
preparative HPLC [RP Vydac Denali C18 (10 pm, 250 g, I.D. 5 cm); mobile phase:
(0.25 % NH4COz sol. in water, MeOH). The product fractions were collected and

25 worked up. Yield: 26 mg of compound 119 (33 %,).



Preparation of compound 208 H3C, TSN\ CH3 H3CO A mixture of intermediate 41 (140 mg, 0 28 mmo
1), and Raney nickel (20 mg), in THF (40 ml) was stirred at r.t. under H2 (atmospheric pressure). After
uptake of HY{(22e§)04#e Tcatalyst was filtered off oyey diatomaceous eartRCTHEXBE4das evaporated
and 5 the residue was partitioned between DCM and water. The organic layer was dried (MgSO4),
filtered and concentrated in vacuo. The residue was purified by preparative HPLC [RP Vydac Denali
C18 (10 um. 250 g, ID. 5 cm); mobile phase: (0.25 % NE4CO3 sol. in water, MeOH)]. The product
fractions were oncentrated in vacuo, and the residue was purified further by preparative
HPLC [RP Vy a%l%efﬁagl E0C18 (20 um, 250 g, I.D. 5 cm); mobile phase: (0.25 % NH4CO3 sol. in
water, CH3CN)H4= ere collected and concentrated under reduced pressure.
Yield: 14 mg of compound 208%%:Q.94), Exgrmgle B33 Prepargtioy of compound 187
2-Fluoro-5-trifluoromethyl-benzal Qyﬁb @‘ 0. nethantd Na2S204 (427 mg, 15 2.46 mmol)
were added to a sol. of intermediate 92 290 mg, nol) in EtOH (15 m1). The r.m. was heated
under microwave conditions at 160 C f %r min. Nhe ym. Was cooled to r.t. and filtered over
diatomaceous earth, eluting with EtOAc. %I(he fiitraté was concentrated in vacuo . The residue was

partitoned betyeen REM andyaler: 7ne,259a06 BRaseas sepaRladdiipn (Mg SO fitered and

the solvent was evaﬁorate Ovacuo ash hromatography

Sidue was purifie
over silica gel (&IUBR BB NS Toolt R G ?Wégﬁfﬁ)dﬁé‘ﬁél@f ?‘?50% “cSected and the
solvent was evhporsike. WMM@@M&@@@WQ@Z@%@&M@W@@SEvamr«ﬂ@h@éd with a 6N

HCI sol. irs2-prapardlsciies iestiting Presipitabavascollestedrby dilteationanrd.diieded’ield: 86 mg of
compound 187 ({&% gaﬁﬂé%&a%%' g@éé&%u&&%%%!?ﬁ?é%&&%%zs%ﬂ%ﬁ%%ﬁé%ﬁé@ 114-

base. 'Co. No."means compound number. ‘Pr." refers to the Example number ﬁcco ing to which

protocol the coﬂ%&%l)\/yé’g‘gyﬁﬁ?églgég (B0 Pnaahg-tha: the Vo MPEe s Eymitkiesized according to
the protocol asNdeédribed in BitbuMeRHah Tiemddrteacfiformers alediodasonsgatetiowith an

intermediate of:fesmulai (hi -andinsie ad: ol RNfiRtenme diaie: af ey piptaC( b))t (14hdl) as was
exemplifiggl in &3¢l haIeIY o 1D, 5 cm); mobile phase: (0.25 % NFLCO: sol. in water, CH;CN)).

The product fractions were coliected and concentrated under reduced pressure. Yield:

14 mg of compound 208 (10 %).

Example B33
Preparation of compound 187

H,C F
LSS, K}
5 = CF;

H,CO N\CH3
2-Fluoro-3-trifluoromethyl-benzaldehyde (189 mg, (.98 mmol) and Na,$,04 (427 mg,

15 2.46 mmol) were added to a sol. of intermediate 92 (290 mg, 0.82 mmol} in EtOH (15
ml). The r.m. was heated under microwave conditions at 160 °C for 45 min. The r.amn.
was cooled to r.t. and filtered over diatomaceous earth, eluting with EtOAc. The filtrate
was concentrated in vacuo. The residue was partitioned between DCM and water. The
organic phase was separated, dried (MgSOy), filtered and the solvent was evaporated in

20 vacuo. The residue was purified by flash column chromatography over silica gel
(eluent: DCM/MeOH(NH;3) 100/0 to 97/3). The product fractions were collected and
the solvent was evaporated. The residue was dissolved in 2-propanol and DIPE and
treated with a 6N HCI sol. in 2-propanol. The resulting precipitate was collected by
filtration and dried. Yield: 86 mg of compound 187 (18 %) as HCI salt (. 2HCI H,0).

25 Compounds 1 to 212 in tables la, 1b, lc and 1d were prepared by analogy to one of the

above Examples. In case no salt form is indicated, the compound was obtained as a free
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base. ‘Co. No.” means compound number, ‘Pr.’ refers to the Example number
according to which protocol the compound was synthesized. B1* means that the
compound was synthesized according to the protocol as described in B1, but that an
mtermediate of formula (I1-a) was reacted with an intermediate of formula (I11-a)

5 instead of an intermediate of formula (11-b) with (I1I-b) as was exemplified in Bl.
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Compounds 210 and 211 were obtained as a HC1 salt form (.2HCI). Compound 209 was obtained as
a mesylate (.2CH3S01H). All other compounds in Table 1 b were 5obtained as free bases.
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Compounds 163, 167,168, 170-172, 176-187 and 190 were obtained as HCI salt forms
(.2HC1 .H;0). Compound 166 was obtained as a HCI salt form (.1.5 HCI .1.4H,0).
Compounds 210 and 211 were obtained as a HCl salt form ((2HCI). Compound 209
was obtained as a mesylate (.(2CH;SO;H). All other compounds in Table 1b were

5 obtained as free bases.
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Table 1¢ (all compounds in table 1c¢ were obtained as free bases)
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Table 1d

v
158 B19 | CH; | N {COCH; |[CH |N NCH; ©/

Analytical Part
LCMS

General procedure A

The LC measurement was performed using an Acquity UPLC (Waters) system
comprising a binary pump, a sample organizer, a column heater (set at 55 °C), a diode-
array detector (DAD) and a column as specified in the respective methods below. Flow
from the column was split to a MS spectrometer. The MS detector was configured with
an electrospray ionization source. Mass spectra were acquired by scanning from 100 to
1000 in 0.18 seconds (sec) using a dwell time of 0.02 seconds. The capillary needle
voltage was 3.5 kV and the source temperature was maintained at 140 °C. Nitrogen was
used as the nebulizer gas. Data acquisition was performed with a Waters-Micromass
MassLynx-Openlynx data system.

General procedure B _

The HPLC measurement was performed using an Agilent 1100 series liquid
chromatography system comprising a binary pump with degasser, an autosampler, a
column oven, a UV detector and a column as specified in the respective methods
below. Flow from the column was split to a MS spectrometer, The MS detector was
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configured with an electrospray ionization source. The capillary voltage was 3 kV, the
quadrupole temperature was maintained at 100 °C and the desolvation temperature was
300 °C. Nitrogen was used as the nebulizer gas. Data acquisition was performed with
an Agilent Chemstation data system.

General procedure C

The HPLC measurement was performed using an Alliance HT 2790 (Waters) system
comprising a quaternary pump with degasser, an autosampler, a colurn oven (set at
40 °C, unless otherwise indicated), a diode-array detector (DAD) and a column as
specified in the respective methods below. Flow from the column was split to a MS
spectrometer. The MS detector was configured with an electrospray ionization source.
Mass spectra were acquired by scanning from 100 to 1000 i 1 sec using a dwell time
of 0.1 sec. The capillary needle voltage was 3 kV and the source temperature was
maintained at 140 °C, Nifrogen was used as the nebulizer gas. Data acquisition was
performed with a Waters-Micromass MassLynx-Openlynx data system.

LCMS Method 1

In addition to general procedure A: Reversed phase UPLC (Ultra Performance Liquid
Chromatography) was carried out on a bridged ethylsiloxane/sitica hybrid (BEH) Ci8
column (1.7 wm, 2.1 x 50 mum; Waters Acquity) with a flow rate of 0.8 ml/min. Two
mobile phases (25 mM NH40OAc in H,O/CHsCN 95/5; mobile phase B: CHsCN) were
used to run a gradient condition from 95 % A and 5% Bto 5% A and 95 % B in 1.3
minutes and hold for 0.3 minutes (min). An injection volume of 0.5 ul was used. Cone
voltage was 10 V for positive ionization mode and 20 V for negative ionization mode.

LCMS Method 2

In addition to general procedure A: Reversed phase UPLC was carried out on a BEH
C18 cotumn (1.7 pm, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 mU/min.
Two mobile phases (mobile phase A: 0.1 % formic acid in HxO/MeOH 95/5; mobile
phase B: MeOH) were used to run a gradient condition from 95 % A and 5 % B to
5% A and 95 % B in 1.3 min and hold for 0.2 min. An injection volume of 0.5 ul was
used. Cone voltage was 10 V for positive and 20 V for negative ionization mode.

LCMS Method 3

In addition to general procedure B: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 mi/min. A gradient
run was used from 93 % water and 5 % CH2CN to 95 % CH:CN in 4.80 min and was
hold for 1.20 min. Mass spectra were acquired by scanning from 100 to 1400. Injection

volume was 10 ul. Column temperature was 35 °C.
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LCMS Method 4
In addition to general procedure C: Column heater was set at 60 °C. Reversed phase
HPLC was carried out on an Xterra MS C18 column (3.5 pm, 4.6 x 100 mm) with a
flow rate of 1.6 ml/min. Three mobile phases {mobile phase A: 95 % 25 mM NH,OA¢
5 +5 % CH:CN; mobile phase B: CH:CN; mobile phase C: MeOH) were employed to
run 2 gradient condition from 100 % A to 50 % B and 50 % Cin 6.5 min, to 100 % B in
0.5 min and hold these conditions for | min and reequilibrate with 100 % A for 1.5
min. An injection volume of 10 wl was used. Cone voltage was 10 V for positive
ionization mode and 20 V for negative ionization mode.

10 LCMS Method 5
In addition to general procedure C: Column heater was set at 45 °C. Reversed phase
HPLC was carried out on an Atlantis C18 column (3.5 pm, 4.6 x 100 mm} with a flow
rate of 1.6 ml/min. Two mobile phases (mobile phase A: 70 % MeOH + 30 % H,O;
mobile phase B: 0.1 % formic acid in H,O/MeOH 95/5) were employed to run a

15 gradient condition from 100 % B to 5 % B+ 95 % A in 9 min and hold these conditions
for 3 min. An injection volame of 10 ui was used. Cone voltage was 10 V for positive

ionization mode and 20 V for negative jonization mode.

LCMS Method 6
In addition to general procedure C: Reversed phase HPLC was carried out on an Xterra
20 MS C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three mobile
phases (mobile phase A: 95% 25 mM NH:OAc + 5 % CHsCN; mobile phase B:
CH:CN; mobile phase C: MeOH) were employed to run a gradient condition from
100% Ato1%A,49% Band 50 % Cin 6.5 min, to 1 % A and 99 % B in 1 min and
hold these conditions for 1 min and reequilibrate with 106 % A for 1.5 min. An
25  injection volume of 10 uf was used. Cone voltage was 10 V for positive ionization

mode and 20 V for negative ionization mode.

LCMS Method 7

In addition to general procedure A: Reversed phase UPLC (Ultra Performance Liquid

Chromatography) was carried out on a bridged ethylsiloxane/silica hybrid (BEH) C18
30+ cotumn (1.7 um, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 ml/min. Two .

mobile phases (25 mM NH4OAc in HoO/CH;CN 95/5; mobile phase B: CH;CN) were

used to run a gradient condition from 95 % A and 5 % B1o 5 % A and 95 % Bin

1.3 min and hold for 0.3 min. An injection volume of 0.5 ul was used. Cone voitage

was 30 V for positive ionization mode and 30 V for negative ionization mode.
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LCMS Method 8

In addition to general procedure C: Reversed phase HPLC was carried out on an Xterra
MS C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 mi/min. Three mobile
phases (mobile phase A: 95% 25 mM NH4OAc + 5 % CH;CN; mobile phase B:

5  CH,CN; mobile phase C: MeOH) were employed to run a gradient condition from
100% Ato1%A, 49 % B and 50 % Cin 6.5 min, to 1 % A, 99 % B in 0.5 min and
keep these conditions for 1 min. An injection volume of 10 pl was used. Cone voltage
was 10 V for positive jonization mode and 20 V for negative ionization mode.

Melting Points
10 For a number of compounds, melting points (m.p.) were determined with a DSC823¢

{Mettler-Toledo). Melting points were measured with a temperature gradient of
30 °C/minute. Maximum temperature was 400 °C. Values are peak values.

The results of the analytical measurements are shown in table 2.

Table 2: Retention time (Ry) in min., [M-+H]" peak (protonated molecule), LCMS

15 method and m.p. (melting point in °C). (n.d. means not determined)
Co. .| LCMS | mp Ce. .| LCMS | mp.
R, | ¢M+H]T | R, | [M+H]

No. Method | (C) No. Method | (°C)
1 1.05 428 1 1309 19 1 0.57 348 2 nd.
2 1 L15 456 i n.d. 20 | 0.98 346 2 nd
3 ]1.03 446 2 n.d, 21 ] 0.93 37 1 nd.
4 | 1.02 429 1 1852 22 11,06 424 1 n.d,
5 1099 399 1 n.d 23 1 1.01 395 1 148.2
6 | 0.99 400 1 201.7 24 | 1.04 379 i n.d.
7 1 1.05 308 i n.d. 25 1 1.04 390 1 n.d.
g 1 1.01 429 1 .d. 26 | 1.23 403 1 82.1
o 10.74 431 i n.d. 27 | 1.03 405 1 n.d.
10 10.86 473 1 n.d. 28 ¢ 1.17 378 1 88.6
1 | 0.62 445 2 n.d. 25 1 1.61 390 3 nd.
12 leo2 | 453 2 812 30 1119 [ 377 1 n.d:-
13 | 1.13 446 1 n.d. 31 | 1.09 392 1 n.d.
4 ] 1.17 468 1 n.d. 32 1 1.47 406 3 n.d.
15 | 1.10 429 H n.d 33 1124 422 1 nd
16 | 1.22 431 1 n.d. 34 1 1.02 430 1 n.d.
17 1719 403 1§ n.d. 35 1 2.09 444 3 nd.

18 | 1.16 377 1 .d, 36 1 1.65 402 3 n.d
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Co. . | LCMS | mp. Ce. .| LCMS | mp.
R, | [M+H] R, | [M+H]
Ne. Method | (°C) No. Method | (°C)
37 1+ 7.51 389 5 n.d, 72 1 556 439 4 n.d.
38 1 1.13| 416 ] 166.8 73 1134 | 427 i n.d.
39 | 1.1] 417 1 n.d. 74 11171 445 1 n.d
40 | 0.80 | 418 1 n.d. 75 1114 | 457 1 n.d.
41 10.89| 446 1 nd 76 | 111 | 428 | n.d.
42 1120 504 1 n.d. 77 1117 441 1 nd
43 1092 432 1 n.d. 78 | 1171 471 1 n.d.
44 1088 447 2 nd 79 11201 504 1 n.d.
45 10961 410 1 n.d. 80 | 1.20] 415 ] n.d.
46 11231 500 1 nd 81 11.06 ] 442 1 n.d.
47 1092 440 2 nd. 82 | 1151 429 1 n.d.
48 | 1.16 | 427 1 n.d. 83 |3.13] 449 3 n.d.
49 | 215 440 3 n.d. 84 1297 475 3 n.d
50 | 2.50| 411 3 n.d. 85 13.161 475 3 n.d.
51 | 298| 439 3 n.d. 86 | 0.97 1 398 | n.d,
52 [ 2.54| 441 3 n.d 87 | 1.09 | 349 1 nd
53 [3.06 | 469 3 n.d. 88 | 1.11| 427 1 197.2
54 1107 484 1 1.4, 89 | 1.09 | 428 ] 221.3
55 1329 429 3 nd 90 | 523! 415 5 n.d
56 |3.34| 459 3 n.d. 91 | 0971 429 1 n.d.
57 13391 447 3 n.d. 92 11.00| 430 1 239.3
58 11011 511 | nd. 93 | 1.00 | 429 1 n.d,
50 11131 498 1 nd. 94 1598 | 429 6 n.d.
60 | 0.93 ] 525 i 203.7 95 | 518 | 400 4 n.d.
61 | 1.09 426 1 n.d. 96 1311 443 3 n.d.
62 | 6.23| 414 5 n.d. 97 10971 418 i 270.8
64 10.99 | 415 1 n.d. 98 | 0.98 | 448 1 233.2
65 | 102 403 2 2158 99 | 1.00] 441 | 1 173.2
66 1 1.06 | 428 i n.d, 100 | 1.08 | 432 ] 258.7
67 | 1.07 | 416 1 n.d. 101 | 0.83 | 390 7 171.1
68 | 0.8 | 399 2 nd 102 | 0.99 | 435 7 nd.
69 | 1.14 | 467 1 110.6 103 0,99 | 399 7 nd.
70 11.01] 400 1 230.9 104 | 1.07 | 435 7 211.5
71 1115 | 492 1 131.3 105 | 3.35 | 459 3 n.d.
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Co. .| LCMS | m.p. Co. . | LCMS | mp.
R. | [M+H) R, | [M+H]
No. Method { (°C) No., Method | (°0)
106 | 1.24 475 7 n.d. 141 | 0.97 470 7 257.2
167 | 1.19 472 7 2249 142 1 1.21 456 7 211.8
108 | 1.12 431 7 259.2 143 | (.92 414 7 233.4
1097 1.17 470 7 n.d. 144 1 1,15 461 7 252.5
110 1 1.14 472 7 n.d. 145 | 0.99 446 7 163.7
111 1 1.2 472 7 172.3 146 | (.83 4472 7 253.5
112 | 1.00 431 7 n.d. 147 | 1,08 460 7 185.3
113 1 0.94 444 7 1.d. 148 | 0.96 442 7 202.9
114 | 1.03 476 7 186.8 149 | 1.16 460 7 233.0
1157 1.13 447 7 n.d. 150 | 1,12 444 7 216.5
116 | 1.44 457 2 n.d. 1514 1,17 463 7 n.d
117 | 1.16 507 7 n.d. 152 1 1.27 428 7 1557
118§ 0.94 444 7 (.94 153 1 1.21 457 7 178.3
1191 1,03 458 7 nd. 154 | 1,22 557 7 n.d.
120 | 0.97 447 7 n.d. 1551 1.23 509 7 n.d.
121 1 1.53 479 2 n.d. 156 | 1.10 464 7 257.6
122 | 1.17 473 7 n.d. 157 | 6.08 470 6 n.d.
123 1 118 485 7 .d. 158 | 0.81 430 7 221.6
124 1 0.82 429 7 2393 1591 1.26 459 7 226.9
1251 1.27 462 7 234.6 160 | 1.1¢ 459 7 180.7
126 | 1,21 473 7 n.d. 161 | 6.14 430 6 233.2
127 § 1,13 479 7 175.2 162 ¢ 6.47 458 6 180.0
128 1 1.10 463 7 n.d. 163 | 1.11 456 2 25012
129 1 1.01 436 7 24(.2 164 | 1.05 444 7 254 8
130 | 1.00 480 7 2115 165 | 1.15 447 7 n.d.
131 | 1.31 503 7 224.7 166 | 1.1 474 7 n.d.
132 1 1.23 497 7 203.0 167 | 1.20 479 7 n.d.
133 1120 307 7 1n.d. 168 | 1.20 | 479 7 n.d.
134 | 1.18 475 7 n.d 169 1 1.22 558 7 n.d,
1351 1.13 490 7 217.1 170 | 1,18 405 7 n.d.
136 | 1.19 1 477 7 230.0 171 { 1121 429 7 n.d.
135 1 1.12 443 7 n.d. 172 1 1,13 479 7 n.d.
139 | 1.16 447 7 187.0 173 1 6.66 454 6 n.d.
140 | 1.22 403 7 225.9 174 | 5.68 468 & n.d.




Analytical Part 5 LCMS General procedure A The LC measurement was performed using an Acquity
UPLC (Waters) system comprising a binary pump, a sample organizer, a column heater (set at 55 C),
a diode-arrady@eeg¢+{DAD) and a column as spegified in the respectiv@¢ietRdtS/HERw. Flow 10
from the column was split to a MS spectrometer. The MS detector was configured with an electrospray
ionization source. Mass spectra were acquired by scanning from 100 to 1000 in 0.18 seconds (sec)
using a dwell time of 0.02 seconds. The capillary needle voltage was 3.5 kV and the source
temperature waé maintained at 1 OLC%V(}I#;['ND en was use% as the rlebullzer 03S;- tjl ac uﬁition was
y P

performed with a alg{s-l\{wcm‘lass dsst¥nx-Open Fix data syatam: Genera rocedure B The
HPLC measur nt was perform nrMﬁﬁW@ qr{oggikant 1108Pseries iquid chr 1M§¢a ﬁl'{\j system

comprising a bimasy pusnp witly degasser, aniagtpsamplensa colednn oven, a UVdetectardand a column

as specified in thg respggtive methods; 20 belpw. Flow fror) the colump was splitto a M§ ~
spectrometer. The MS O@TECIOr Was "configured With anjelectrospray ipnization Source. |J1e capillary

voltage was 3 k. tﬁ.g‘a*]u Lariibole temberaturBivas maintihed-2i100'¢ and-the desohhlio
temperature wa¥’80@-&. Nitréden wasfused asthe nebuliZs: gd¥. Datd@cquisition w. snpbrf rmed with
an Agilent Chemstatiospdatassystem. & Genegal procedurg&  Tihg HPLG:measurement was performed
using an Alliar %dﬂ 6%390 Q{ggters) s;gsterr cor(‘pprlsmg e t&@qarx\gy@p with pegasse{g n
autosampler, acotlgmnoven{setat46 ntess atherwise mdicated), a digde=array getectar (DAD)

and a column a&dpdtiied ifthe respé;ﬂxj_mﬁhads belaWl EfbW frordithe ¢olumnwassplitito a MS
10spectrometeri8Ehel M| detisétor, was2configuréd Wwith arRélectrasprayidnization sourcd4Mlass spectra
were acquired Qg-scanaing fegen 100 tg 1000 jny1 gec usingsa dwell timgyof 0.1 sec. Theygap|llary
needle voltage was 3 KV and Ihe source temperature was maintained gt 140 C.Nitrog as used as
the nebulize!: gi\és% 321@/ "cq%ioitio . W:fS pe foltied with a? é’g"téﬁw.ic?o?r.aas Massh .'g(%%xp',nlynx
data system. 1598018 MethddP In addition to geherdal prac®dure # RetEtsed phdse UPRE (Ultra
Perfoimance Ligeéd Ghromatagraphy) ywas casried out owmb idged ethydsiloxaner/silicataybrid (BEH) Cl
8 column (1.7 it{%z_.} 50 q@; Waters Acquity) with a 1I9 ate of 0. ggtgllrrln. Two moglﬁe phases (25
mM NFLOAC imH2/CFE rmobite-phase B; CH3C ﬂg were 20 used toruna gradientjcondition
from 95 /10 Anflh%sc 498 to 4% Aland?05 9% B 1! 3 mindths dnd hold 48 0!3 mihutes /m HAN

injection volume&5f DI3id watbfised. Cdne Voltadie was 142 fot . pbsitive ionizatich modwaﬁd 20 V for

negative ionizatign mode,. LGMS Methed 2 In.agdition tq generiaj procegiure A: Reversedqgphase UPLC

vn\:ﬁn(i::rrled OLtI%I’ll 3152? 2549 8 (:oluqm (1.7}%, Ax SQIpm;.S\{Vateg%ﬁcqwty) with aﬂavv rate of 0.8

192 1 1.22 497 7 n.d.
193 1 1.12 429 7 n.d.
194 | 1.1I5 455 7 n.d.

For Co. No. 137, the [M-HJ peak was detected: Rt 5.98; [M-H] 415; LCMS Method

3; Melting Point: 225.6 °C.

'H NMR

For a number of compounds, "H NMR spectra were recorded on a Bruker DPX-360, on
5 a Bruker DPX-400 or on a Bruker Avance 600 spectrometer with standard pulse

sequences, operating at 360 MHz, 400 MHz and 600 MHz respectively, using

CHLOROFORM-d (deuterated chloroform, CDCly) or DMSO-ds (deuterated DMSO,

dimethyl-dé sulfoxide) as solvents. Chemical shifts (&) are reported in parts per million

{ppmy) relative to teframethylsilane (TMS), which was used as internal standard.

Co. No. 1: (360 MHz, DMSO-ds) & ppm 2.14 (s, 3 H), 3.74 (s, 3 H), 3.86 (s, 3 H), 6.93

(dd, J=8.5, 2.2 Hz, 1 H), 7.01 (s, 1 H), 7.12-7.23 (m, § H), 7.43 (1, 6 ]=8.8 Hz, 2 H),
7.63(d, J=1.3 Hz, 1 F), 7.92 (dd, J=8.6, 5.5 Hz, 2 H), 8.46 (s, I H).



Two mobile phases (mobile phase A: 0.1 % formic acid in 1-120/MeOH 95/5; mobile phase B: MeOH)
were used to run a gradient condition from 95 % A and 5 % B to 5% A and 95 B in 1.3 min and hold for
0.2 min. An ie&ti8i%#6tlime of 0.5 p.1 was used. Ggne voltage was 10 \F¥I7iFGE#HEEAY 20 V for
negative ionization mode. 30 LCMS Method 3 In addition to general procedure B: Reversed phase
HPLC was carried out on a YMCPack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6
nil/min. A gradient run was used from 95 % water and 5 % CHICN to 95 % CH3CN in 4.80 min and

azz Tg'f,foé ;-%9.%'&5‘ Mags Wtig%%%ed}/éﬁ Ol % @@?%g%é%% }4991 “1@? 9{‘3&%’0'“6
Method 4.In a(;%?lﬂj ﬁ L{'QT zv%c(?egc?re s d?b

t%& hase HPLC
was carried oufson Hp Xt’eﬁ*réﬂ()lé@i@boﬁ&?rﬁ @ﬁ.ﬂmﬁw,ﬁ) 6 £31607mn®) Neth H)‘J&v@}éﬂebﬂl% ml/min.
Three mobile maSEBII,I‘HQBik@@haSSH 9800228 raMIN40A8c S + 5 % CH3CN,; mobile phase B:

CH3CN; mobilg phgse; s %q&mmm%vﬁw iuna giadient g@@dﬁoe fio[0 199%4 -0 50% B
and 50% C in 6.5 to, ]800%&%5] 0.5 mm the cong]ltlons rlmi ree |I|brate with 100
% A for 1.5 mng ‘}J\IR %]%c% e 09}16 ﬂl Ton&rolt 7v373 B@mve ionization
mode and 20 V/ for figgative rohiatibhiimode (iﬁOJE@I?AQ fEeddB. fh@c{dbtlbd fof@eﬁérﬁl procedure C:
Column heaterymas7sel ah 451G, Raveyserphase HPLC was carried out on an Atlantis CI8 column (3.5

um, 4.6 x 100 % |tgl %QQM@W%E%@ ggﬁg og) %pp S gnﬂgbg%@@agm 6795% MeOH +

30 %1-120; mohile phase B; 0.111 in H2 MeOH 95/5) wer run a
SSaracieat cono b 361555 Btd el osHs A B s Atk o b R itobe for 3 min. An
injection volumizefl H).ul - #ag. Js8d. Berd Voliagéddak-1 6.\ fotposikivesidhizatidhiddearid 20 V for
negative ionizaitipn mode. LCMS Method 6 In addition to general procedure C: Reversed phase HPLC

Three mobie FFoss (hil ?I@Pﬁ%”s% R R b AT s
CH3CN; mobilé- Bﬁé@e?CH}VI% ?—| tv@e‘?’é grﬁf)l%y}scﬁgl%%n akargdﬁérﬁfi%élﬁo% ?rgﬁl iéﬁ’%%to 1 %A,
49% B and 50%.C 675 frijéd. t&&% AZxd 999 B G.nibaddhold khe8dlzohdichsdéd.1 min and

reequilibrate wig K08 201 Arfor 1.5 min. An 25injection volume of 10 ul was used. Cone voltage was 10
V for positive IQAIZRIOR. 600 MHz, CDCL) 5 ppm 2.30 (d, J=1.1 Hz, 3 H), 3.86 (s, 3 H), 6.93 (br. s,

1 H), 7.03 (dd, }=8.1, 0.8 Hz, 1 H), 7.07 (dd, J=8.1, 0.8 Hz, 1 H), 7.24-7.28 (m, 3 H),

7.53-7.56 (m, J=1.1, 1.1, 1.1, 1.1 Hz, 1 H), 7.75 (dd, }=8.7, 5.3 Hz, 2 H), 8.45 (d, J=1.3

FHz, 1 H), 8.67 (5, 2 F).

Co. No. 7: (600 MHz, CDCL) 8 ppm 2.30 (d, J=1.1 Hz, 3 H), 3.84 (s, 3 H), 6.94 (dd,

J=8.0, 0.9 Hz, 1 H), 6.95-6.96 (m, J=1.2, 1.2, 1.2, 1.2 Hz, 1 H), 7.10 (br. 5, 1 H), 7.19

(dd, 7=8.0, 0.9 Hz, 1 H), 7.22-7.26 (m, 3 H), 7.28 (4, J=8.7 Hz, 2 H), 7.36 (4, }=8.7 Hz,

2 H), 7.69 (d, 3=1.4 Hz, 1 H), 7.74 (dd, J=8.7, 5.3 Hz, 2 H)

Co. No. 8: (400 MHz, DMSO-ds) 6 ppm 2.15 (d, J=1.0 Hz, 3 H), 3.81 (s, 3 H), 3.86 (s,

3H), 7.04 (s, T H), 7.17(d, J=5.8 Hz, 1 H), 7.23 (d, }=8.6 Hz, 1 H), 6 7.45 (t, J=8.8 Hz,

2 H), 7.66 (s, 1 H), 7.91 (dd, J=8.6, 2.2 Hz, 1 H), 7.96 (dd, J=8.7, 3.5 Hz, 2 H), 8.00-

8.02 (m, 2 H), 9.23 (s, 1 H),

Co. No. 15: (400 MHz, CDCL) § ppm 2.29 (d, J=1.01 Hz, 3 H) 3.83 (s, 3 H) 4.06 (s, 3

H) 6.57 (d, /=8.31 Hz, 1 H) 6.86 (1, J=1.01 Hz, 1 H) 7.02 (dd, /=8.06, 0.76 Hz, 1 H)

7.24 (t, /=8.81 Hz, 2 H) 7.31 (t, J=8.06 Hz, 1 H) 7.39 (d, J=8.06 Hz, 1 H) 7.62 (4,

J=1.26 Hz, 1 H) 7.74 (dd, /=8 .81, 529 Hz, 2 H) 7.94 (s, 1 H) 8.16 (d, /=7.81 Hz, 1 H).

Co. No. 16: (360 MHz, CDCLy) & ppm 2.31 (s, 3 H), 3.83 (s, 3 [), 6.89 (s, 1 H), 6.91

(s, 1 H), 6.93-6.98 (m, 2 H), 7.16 (dd, }=7.3, 1.5 Hz, 1 H), 7.20 (d, }=9.1 Hz, 1 H),

7.24-7.33 (m, 2 H), 7.41-7.50 (m, 2 H), 7.59 (dd, }=7.4, 1.9 Hz, 1 H), 7.64 (s, 1 H),

8.14 (dd, J=7.2,2.3 Hz, 1 H).



mode and 20 V for negative ionization mode. LCMS Method 7 In addition to general procedure A:
Reversed phase UPLC (Ultra Performance Liquid Chromatography) was carried out on a bridged
ethylsiloxar&@itig&a/e%¢btid (BEH) C18 30 column ’\%g um, 2.1 x 50 min; \REIEB2ZNEE1EA3With a flow

rate of 0.8 ml/min. Two mobile phases (25 miVI 40Ac in1120/CH3CN 95/5; mobile phase B:

CH3CN) were used to run a gradient condition from 95 % Aand 5 A, Bto5 % A and 95 B in 1.3 min
and hold for 0.3 min. An injection volume of 0.5 d was used. Cone voltage was 30 V for positive

ionizati d V. jve lonizati WO 0 7PC 01051843 - 134
LS Metho s 1 a8 Gl HOCEA G FAverset o EAL 0 e out on ar

Xterra MS C18' EIifhrt (52502 46106 it Aot ol oF L6t mittdis: Thike-fldBile phases
(mobile phase AHFY6225, MK NFRIOAS +{5,% IDHBENT .Alabile! ghase! B-72CHEC M) nidBile.phase C:
MeOH) were empipyed to run a gradient condition from 100% A to 1 %A, 49% B and 50% C in 6.5 min,

to 1% A, 99% B in 0.5 mi e e.conditi r 1 min, injecti u f 10 pl was used.
Cone voltage v@gg\%) %ﬁ%%g/{%é %o%@;t%ﬁp%gd%gzcégfﬁ%'wgi;%r@%%%}%ﬁagﬁ%ﬁode. Melting
Points 10For a-AtikibeFdfeBhidolintd Hhckily HEihts dhlp. pviels ddterififet Witka’D8c823e
(Mettler-Toled6)0Melingrpdibts Wifednedsuied With A térideraturg gratientdod-303C Imihute. Maximum
temperature wgg 400 C. Values are peak values. The results of the analytical measurements are

omethod and e e G L e 1
-PCT/Epzolo/@QQPéM:W 23700484 1= 336 -PeSIEP IH16/86 1th 3o 2be/dddb 4725137
PCT/EP2010/Q5¥823 Hz, 1 H), 7.39-7.55 (m, 4 H), 7.66 (s, 1 F), 9.31 (d, J/=1.5 Hz, 1 H), 9.53 (br.
s, 1 H).
Co. No. 37: (360 MHz, CDCls) & ppm 1.68-1.80 (m, 2 H), 1.81-1.93 (m, 2 H), 1.98-
2.10 (m, 2 H), 2.12-2.22 (m, 2 H), 2.30 (s, 3 H), 3.33-3.43 (m, }=8.1, 8.1, 8.1, 8.1 Hz, 1
H), 3.81 (s, 3 H), 6.70 (s, | H), 6.85-6.90 (m, 3 H), 7.01-7.07 (m, 1 H), 7.14-7.22 (m, 3
H), 7.63 (d, 1.3 Hz, 1 H).
Co. No. 38: (360 MHz, CDCls) & ppm 1.32-1.51 (m, 3 H), 1.73-1.87 (m, 3 H), 1.88-
2.04 (m, 4 H), 2.30 (s, 3 H), 2.86 (tt, J=11.8, 3.4 Hz, 1 H), 3.75 (s, 3 H), 3.81 (s, 3 D),
6.84-6.90 (m, 2 H), 6.91-6.96 (m, 2 H), 7.04 (s, 1 H), 7.12-7.18 (m, 3 H), 7.62 (s, 1 H).
Co. No. 40: (360 MHz, CDCls) 5 ppm 2.06-2.26 (m, 4 H), 2.30 (s, 3 H), 2.36 (s, 3 H),
2.89-3.04 (m, 3 H), 3.64 (br. s, 2 H), 3.79 (5, 3 H), 6.75 (s, 1 H), 6.84-6.91 (m, 3 H),
7.02-7.09 (m, 1 H), 7.17 (d, J=8.8 Hz, 1 H), 7.19-7.23 (m, 2 H), 7.65 (s, 1 H).
Co. No. 41: (360 MFz, CDCl) 8 ppm 1.85-2.03 (m, 2 H), 2.15 (s, 3 H), 2.16-2.25 (m,
2 H), 2.30 (s, 3 H), 2.95 (ddd, 3=13.7, 11.1, 3.1 Hz, 1 H), 3.22 (it, 7=10.7, 4.0 Hz, 1 ),
330 (ddd, F=13.8, 11.1, 2.8 Hz, 1 H), 3.82 (s, 3 H), 3.92 (dt, ]=13.8, 4.2 Hz, 1 H), 4.56
(dt, J=13.5,4.2 Hz, 1 H), 6.74 (5, 1 H), 6.86-6.91 (m, 3 H), 7.02-7.08 (m, 1 H), 7.17 (d,
1=9.0 Hz, 1 H), 7.20-7.25 (m, 2 H), 7.63 (4, J=1.3 Hz, 1 H).
Co. No. 42: (360 MHz, CDCl) & ppm 1.48 (s, 9 H), 1.84-1.97 (m, 2 H), 2.08-2.18 (m,
2 H),2.30 (s, 3 H), 2.99 (¢, J=12.0 Hz, 2 H), 3.13 (tt, J=11.0, 3.9 Hz, 1 F), 3.82 (s, 3
H), 4.16 (br. s, 2 H), 6.71 (s, 1 H), 6.86-6.91 (m. 3 H), 7.02-7.07 (m, [ H), 7.16-7.23
(m, 3 H), 7.63 (d, 7=1.3 Hz, 1 H),
Co. No. 44: (600 MHz, DMSO-ds) & ppm 1.15 (d, 6.2 Hz, 6 H), 2.14 (d, 7=1.0 Hz, 3
H), 2.61 (dd, J=12.3, 10.4 Hz, 2 H), 3.44 (d, 7=12.0 Hz, 2 H), 3.62 (s, 3 6 H), 3.73 (s, 3
H), 3.81-3.87 (m, 2 H), 6.82 (dd, J=8.5, 2.3 Hz, 1 H), 6.96 (dd, J=6.5, 2.4 Hz, 1 H),
6.98 (t, 7=1.2 Hz, 1 H), 7.01-7.06 (m, 3 H), 7.13 (d, J=8.5 Hz, 1 H), 7.60 (d, J=1.3 Hz,
1 H), 7.99 (s, 1 H).



For Co. No. 137, the [M-Hr peak was detected: Rt 5.98; [M-Hr 415; LC" S Method 5; Melting Point:
225.6 C. NMR For a number of compounds, 'HNMR spectra were recorded on a)B é{“er DPX-360, on
5 a Broker WP XU046¢7on a Broker Avance 600 sgectrometer with stanbadht pulse sequences
operating at 360 MHz, 400 MHz and 600 MHz respectively, using CHLOROFORM-d (deuterated
chloroform, CDC13) or DMSO-d5 (deuterated DMSO, dimethyl-d6 sulfoxide) as solvents. Chemical
shifts () are reported in parts per million (ppm) relative to tetramethylsilane (TMS), which was used as

g'tgesfrzz'dstin%%fd TZ&;HMléEI ﬂ???ﬁ% MEBAPMSQERL3 PRM A A (54 BHHS, 75‘869(333111)3) 876 éz (?a r\l}) s
Z m

Hz, 1 H), 7.92 (%?j 9348, %%}ﬁjil %g) 82%{(3 ﬁgzﬁé ““13%2 (ﬁg %/?I—fzm %%lg% %é;l & bom 1.59 (d.

7=6.9 Hz, 6 H)=2.1Hs] BHJ. 814, (taHiiz 258892 (ml 126.9, 6.9, 6.9, 6.9 Hz, 1 H), 6.95 (dd, 1=8.5,

226Hz1 H)cz %(38 Ackho Ril2; TRRUNG Apr)2 3267337 (A8 1 ) 3143 @288 A, B8H), 7.63 (d,

1=13 Hz 1H), 7 55 z ( 02dlgn 3 (366 MHzs DMSO46) 3 ppm
2.14 (s, 3 H) Q%J"F&% Elﬂ roeh.19 ;H])g)%% sz Gl'njH) @601 (s, 15H3()M7 12 (d, J=2.3 Hz,

1H)71567%( )3%1(%0(d§2~é§2§3 7.56 (1d, J=0.9, 2.5 Hz, 1 H), 7,63 (d, J=1.3 Hz,
1 H), 7.76-7.88¢rNd El) (865131\(&121 PISCoINS p@n(?;e?@ KariE! M@cﬁid%}% D252 16 %), 3.78 (s, 3
11), 3.86 (s, 3}, 6.95(KJd [ H-85D, 2,2 Hr 4k H), 7-43/¢(cid=2ED Fa] 1dd), /78178229 [, 3 H), 67.38 (d,
1=8.6 Hz, 1 H), 16@%( -~2" B AL ‘7')5 (2 J9803- B0 5 a2 7B 5%ss L. R0kfs, L H). Co.
o, (350 M KDL o §§’1an I %g%ﬁ 0 R i e s 0 iy 2
(t, 2 H), 7.34 ({3 ). 4E H »% J=8.5,5.3 Hz, 2
H), 7.92 (s, 1 1), 81ad6fd (%BMH—HDMSP@(S@ QeI 247(443, FD 1) 76 NED60 CMh§ EDC13) 6 ppm
2.30 (d, 1=1. 1+ng§ HW$: @@g(gs, 3 hd;)), 6.86(20 &n15H)), 7.03 (d0-E=BE, 0.B)Ha, HH)s. 7.6D.(dd, J=8.1,
0.8 Hz, 1 H), 7 Fp?ﬁ%sg H%é%«]@lzl@%“glm 1 H), 7.75 (dd, J=8.7, 5.3 Hz, 2
H), 8.45 (d, J=1 Co. Ng 00 D 20 1.1 Hz, 3 H),
3.84 (s, 3 H), &941\(%0633%98 hé}@zl-&nﬁ; ) 8%36géé %F%lqéﬁ?i g @56 9?%? f%éf)jﬁi 10 (br. s, 1
H), 7.19 (dd, JE807 Q.9(hz4 HHJ,22 - 237 (26 4H) 3.60)- 777?81(5133@8 7 Hz, 2 H), 7.36 (d, J=8.7 Hz, 2 H),
3 619 0(0|I4 131H‘)‘C'E!ZN$ ('d%r ?_{5’61(@8@2 583053 bligp tlﬂﬁiqo 3'\;@% 8.7¢+00 MHg, EB@NBS@%dZ‘BJpgrg 2H151(d
VA Z
%ggél)z%%&fé?é?ﬁ %m s E%P'z(]d‘%b'ﬁzl 1,231

H), 67.45 (t, J AP g 9 7,5.5Hz, 2 H
8)00 8. 02((m 230y 331 57@‘14} &G NgzasH z(166]|v? @b%%) 6§3m gs}( %gz i] I%’01 Hz, 3 H) 3. 233
(s, 3 H) 4.06 (7.G3H) @. 57, (8 HI=8 BEHZ, (1T1HI) H)ss o G=1B1 Hz, 1 H) 7.02 (dd, 1=8.06, 0.76 Hz, 1 H)
7d34 1(1818818é Hz. )7 @MMH@ Qg & Wﬁﬂ (d,-3%8, ?&st 3 H),5.62 (((sj TTEL @aq;zD élg)) é 74
|(opm 2.31 (s, 3@%? i{: g %@4 é%;{w %g % 585L 11%5 B Is@ gf ggl\?%%)égglpg?fd J=7.3,1.5
Hz, 1 H), 7.20 ldx 2974 (g, T%45; -2 %§Im 2H) 7.41-7.50 (m, 2 H), 7.59 (dd, J=7.4, 1.9 Hz, 1 H),
7.64 (s, 1 H), 8Ch4Xad7 =AM, RIBAHDMSENds CopNe 2 57: (gs@@iMﬁ%@%:%)’f’le%éﬁﬁi $2521.50 (m, 3 H).
1.65-1.77 (M, 3 K}l 841,198 (M@ (k) 221817220, (s 2 HY, 2.8, (56 3(H)-BI66(Hz)$ HD.4, 3.6 Hz, 1 H),
3.81(s,3H), 8,72 @dlﬁﬁ S8R Ao ud 9% 608 M H T 1A-(a2-tm.13.H) 41363 (5, H).

8.74 (s, 1 H), 9.06 (s, 1 H).

Co. No. 71: (360 MHz, DMSO-d¢) 8 ppm 3.75 (s, 3 H), 3.86 (s, 3 H), 6.93 (dd, J=8.8,

22 Hz, 1 H), 7.13 (d, J=2.2 Hz, 1 H), 7.16-7.25 (m, 4 H), 7.4 (1, J=8.8 6 Hz, 2 H),

7,50 (4. I=1.1 Hz, { H), 7.78 (d, J=1.1 Hz, 1 H), 792 (dd, J=8.5, 5.5 Hz, 2 H), 8.55 (s,

1 H).

Co. No. 74: (360 MHz, DMSO-ds) 8 ppm 1.67 (d, J=6.9 Hz, 6 H), 2.35 (s, 3 H), 4.67-

4.80 (m, 1=6.9. 6.9, 6.9, 6.9 Hz, 1 H), 7.13 (dd, J=8.7, 2.5 Hz. 1 H), 7.18 6 (dd, J=12.8,

2.6 Hz, 1 H), 7.42-7.52 (m, 2 H), 7.55-7.62 (m, 3 H), 7.75 (d, ]=7.8 Hz, 1 H), 7.91 (dd,

1285, 5.3 Hz. 2 H), 8.76 (d, 7=2.0 Hz, 1 H), 9.32 (br. s, 1 H).

Co. No. 75: (360 MHz, DMSO-de) & ppm 1.69 (d, J=6.95 Hz, 6 H) 2.37 (s, 3 H) 3.84

(s, 3 H) 4.77 (spt, /=6.95 Hz, 1 H) 6.96 (dd, J=8.42, 2.20 Hz, 1 H) 7.08 (d, /=2.20 Hz,

| H) 7.47-7.55 (m, 3 H) 7.62 (t, J=8.78 Hz, 2 H) 7.67-7.73 (m, 1 H) 7.96 {dd, /=8.78,



Co. No. 18: (360 MHz, CDC13) 8 ppm 1.05 (d, J=6.7 Hz, 6 H), 2.23-2.36 (m, 1 H), 2.30 (s, 3 H), 2.81
(d, J=7.2 Hz, 2 H), 3.81 (s, 3 H), 6.72 (s, 1 H), 6.86-6.91 (n, 3 H), 7.03-7.09 (m, 1 H), 7.16 (d, J=9.1
Hz, 1 H), 7.8®2@dse2 H), 7.62 (d, J=1.3 Hz, 1 H). Co. No. 25: (360 MZ/DIMSB:d84%6 ppm 1.02 (d,
J=7.0 Hz, 6 H), 2.27-2.43 (m, 4 H), 3.09 (d, j=7.3 Hz,2 H), 3.82 (s, 3 H), 3.98 (s, 3 H), 6.94 (dd,1=8.6,
2.2 Hz, 1 H), 7.08 (d, J=2.2 Hz, 1 H), 7.39-7.55 (n, 4 H), 7.66 (s, 1 H), 9.31 (d,1=1.5 Hz, 1 H), 9.53 (br.
s, 1 H). Co. No. 37: (360 MHz, CDC13) 6 ppm 1.68-1.80 (m, 2 H), 1.81-1,93 (m, 2 H), 1.98- 2.10 (m, 2
H)212222(|n 3,33;3,43 ( 8.1,8.1,8.1,8.1 Hz, 1 H), 3.81 (s, 3 H), 6.70 (s,
1 H), 6.85-6.90'( @%ﬁ%@fﬁ%& qu) sz (m, 3 H), 7.63 (d,1=1.3 Hz, 1 H). Co. No. 38:
(360 MHz, CDC13)Sppm132 1.51 (m, 3 H), 1.73-1.87 (m, 3 H), 1.88- 2.04 (n, 4 H), 2.30 (s, 3 H),
(2 82 |(-t|t) 37 S FPR 170! 1(3%1) fgﬁ% @D@l’;})&é %ﬁﬂi%}%d‘(') 1@)84@@@@@% gshi)i €, 91:6; %ﬁéﬁm % H)4 7H§)4
S m
2.30 (s, 3 H), 2. ég 3‘3{3 é’z 5(%(2 éﬁ%ﬁ?ﬂ‘ggﬁﬁlﬁ %3?7%)% :)37 %ﬁ%é@ 18|24§ 6.84-6.91
(m, 3 H), 7.02- H@éﬁlﬁ ! 7?81(?]1@ =881 6% @, 37@9 7.23 (in, 2 H), 7.65 (s, 1 H). Co. No. 41:
(360 MHz, CDCa3)i6 ppnnd8aR2-0BYIE@-1), 2ppf (5] 3 (d) )21 X6:2.25Hin 32765, 2.30,(6,98 H), 2.95
gdgg (J %3H; 1L, }(53815|',|223 1184;:2 322451718, 7. A dHJZs"lzfiizS] li:@) (d%d 3—743:& 51111% 15 36Hg 911 |?)
s , m
3 H), 7.02-7.08 (M, 2&;&3%% dtaJl:’ 61%2 5035?% é(ﬁ?zh%% ig(% glz(fgalqlz 1 H). Co. No.
42: (360 MHz, bﬁ)@l%ﬁ @%&rﬁih 484&s.d HY: 1.84-1. 97 (m 2 H), 2.08-2.18 (m, 2 H), 2.30 (s, 3 H), 2.99
(t, J=12.0 Hz, Z23-No 213160 8414, GHCE)F@@IMH)% (823(51)3%)1 @.THIx 4S5 HE B8)76.18, 1 H),
NiHz, DMSO: d}“? O o e (o5 5-10.4 iz,
VA VA
H), 3.44 (d, J= %‘%%rggé%ﬁsgé‘zs(sgé% H) éa%ﬁ ]]521 f%ﬁm(m 2 H), 6.82 (dd, J=8.5, 2.3 Hz,
1 H), 6.96 (dd, Ge:6; 504 (360 Mhla) (D6 € BEM Rz(ch ), & a7 106 34 1634 (98,5 Hz, 1 H).
7.60 (d, J=1.3 H;, 61.88)6 @19(911(3 11)H).9 3N 2001 GIA BAFRET [EP 20 16/051 848 T12D(4.Co. No. 47: (360
2"3)217[33/'13(0 -dg) of 7(§53/'3':2 ?n%@} 3 4d) 3B34L8.0341), @98152{81 B & 98, (ad, 33862523 (2 31HH2)
, 7.01 (s, s .
Co. No. 48: (3 Mwﬁ st 1Y %fff%l TR A R
6.91-6.94 (m, YA}z, @éﬁz 19 (m 5 H), 7.23-7.29 (rn, 2 H), 7.49-7.55 (m, 1 H), 7.63 (s, 1 H), 8 12 (dd,
J=7.7, 1.8 Hz, LHNE02NB6GMBED NN $Rad6) B(RINIR B85 (&, 3 H) 3I5(4s3 31H).3078 (t, J=4.76
(6122 20 Ho, 158 735 (011D BB Lo 0 AT a3 ) 7 55,7 65 (m 3 ) 7.66 (6, 1H)
Z m m S,
9.31 (d, 1=1. 4é|9§ Zi 53’%}‘&9 ﬁ;% §§ Z‘o%”?ﬁ“s? “1'H}"Co. No. 62: (360 MHz, DMS0-6/6) 6 pprn
2.14 (s, 3 H), 3C25 X 304) (360 e, BMS6- %Bﬁmnﬁﬂy &.GoHs3 THy. 7,087 Bkl B R4 42 (1,
3=8.7 Hz, 2 H)(#§ /6%, H)H&?S?(@d J=865, 5.20Hiz, 2 H), 78188 ($=4.¥9)HE2198)(3,52 &), Co. No. 63:
et e B T o et
m S Z,
3H), 3.74 (s, 3]H3§é (b?@ ég‘i*s?#l‘z?g%%zé% @flpp@ J=2.2 Hz, 1 6 H), 7.15- 7.20 (m,
3 H), 7.24 (t, 3€p.MNdz] WHRP. ¥ilHz. DGR 2 yn7ies (é; J=1.3H9z 6 Hiy R 7063, 2. 56, (‘Hol(SH) 7.70-7.75
(M, 1 H), 8.50 (s, H)70GenNe: BT HE QY dA3CDCAB) 61ppni2. 843531 H)), 3.85 (&d,3+4)16.92 (s, | H),

6.99- 7.03 (m, 1 Klyy/. P@é%éﬁ*%@%%‘i‘é ) Z%? (B 714857538 (M) 3 1657 6 L H), 7.74
(dd, 3=8.5, 5.3 Hz, 0. No. 70 O-d6) 6 ppm 2.37 (s, 3 H), 3.86(s, 3 H), 7.10 (dd,

2
3=6.2, 2.5 Hz, ﬁSH)H?%gl g "172?14 27 =8.8 Hz, 2 H), 7.67 (d, 3=8.8 6 Hz, 1 H), 7.81 (dd,
J=8.8, 2.8 Hz, CH)\T. 9@7(da6@l*v§¥@; @W@H@Mﬁﬂ %cpp:a&? 1 EHY 8274 ), H?)(‘Qbea (s, 1 H).
Co. No. 71: (36@)MHz, (W 39066 pEm BB (3 BiH), B186 (I8 HY46:93 (ad 7881, =81z, 1 H),
7.13 (d, 3=2.2 Kz, 1 H) f?)lﬁvz %%1( 'ﬁ) Hé‘é& 35886 Hzr? Wy ( BP s 3=1.4 iz ol H), 7.78 (d,
J=1.1 Hz, 1 H), 792]%?9 3%% % )g ( 1H) Co. No. o (360 MHz, DM50-6/6) 6 ppm
1.67 (d, J=6.9 H2; 6 H)S218)(S- |§Fy A?Ef(r}n =6.9, 6.9, 6.9, 6.9 Hz, 1 H), 7.13 (dd, 3=8.7, 2.5
Hz, 1 H), 7. 186((@(1‘5@—1172 gop06MHZ. 1395? .A2e52 M d2Hy, 7ibs-Y %rﬁb $H) . 58 (d30=7.8 Hz, 1
H), 7.91 (dd, 3385, 5:8 kdz./2¢:H 18,7610l B528997 il H))I732{ha0sird, BIH), 7.44 (dd, J=8.7,

2.4 Hz, 1 H), 7.67 (t, J=1.4 Hz, 1 H), 7.74 (dd, J=8.8, 5.2 Hz, 2 H), 7.80 (s, 1 H), 8.35

(dd, /=13.5,2.4 Hz, 1 H).



Co. No. 75: (360 MHz, DMS0-6/6) 6 ppm 1.69 (d,1=6.95 Hz, 6 H) 2.37 (s, 3 H) 3.84 (s, 3 H) 4.77
(spt"J=6.95 Hz, 1 H) 6.96 (dd,1=8.42, 2.20 Hz, 1 H) 7.08 (d, 1=2.20 Hz, 1 H) 7.47-7.55 (m, 3 H) 7.62
(t,1=8.78 HAVR H)F08%4.73 (m, 1 H) 7.96 (dd,lz%g& 5.12 Hz, 2 H) 8.9f(mube)o@d=i846hr. s 1 H). Co.
No. 79: (360 MHz, CDC13) 6 ppm 2.31 (s, 3 H), 382 (s, 3 H), 5.41 (s, 2 H), 6.80 (d, J=7.9 Hz, 1 H),
6.88 (s, 1 H), 6.94-6.99 (m, 2 H), 7.09-7.20 (m, 7 H), 7.25 (d, J=8.1 Hz, 1 H), 7.30-7.38 (m, 3 H),
7.61-7.68 (m, 3 H). Co. No. 80: (400 MHz, DMSO-do) 8 ppm 2.15 (d, J=1.0 Hz, 3 H), 3.76 (s, 3 H),
6.90 (dd, J=8.5,.2.3 Hz, 1 H), 7,03 (s,.1. H), 7.10 (d, J=2.3 Hz, 1 H), 7,22 (d, 6 J=8.5 Hz, 1 H),
7.25-7.34 (in, 3H), Wi %t,@%@%éé&{)fgé@‘?ﬁ -ﬁif@sjﬁé% = %.%2%3(88,(&:’8@,%.12 Hz, 2 H), 8.74
(s, 1 H). Co. N&s82/t880 Nz FEDEbise s 2808, 1D B 83788 (6.3 1) 2 255((sT-B 13, 274 (s, 1 H),

6.85-6.89 (m, H)) 7.3317 . D8)(M7 B(H )R 16 (az, IO Hz8 1dd). /78127522 ¢, 2 #5885 (dd, J=8.4,5.3
Hz, 2 H), 7.62 (g 3=1.1 Hz, 1 H). Co. No. 86: (360 MHz, CDC13) 8 ppm 2.31 (d, J=1.0 Hz, 3 H), 3.84

(s, 3 H), 6.87 (5,1 H), 6.88-6 | 93-6.97 (In, 2 H), 7.16 (dd, J=7.4, 1.5 Hz, | H), 7.21 (d,
J=9.0 Hz, 1 H),Cf’.%%%;(%ﬁ%%ﬁ%ﬁ%)c(@d%?5@810%94<‘€),*’&)é(1—ﬁ?v|grf)‘,5’7’:6% (&, 3523 2, 1 H), 8.50 (dt,
J=8.0, 1.9 Hz, {sP}),/8677Had Fx4 94157 H). ¥ RO(D U XdeoVER 2701 Hz] HHY. BdsNoHB2: (360

MHz, DMSO-d6)28-ppm(& 32 s, BRYE38S (313 HHY. 861953 H),7720 (ddl758b Kz 1-H) 7.38-7.53 (to,
3 H) 7.92-8.00ﬁia,gggzsgiog)gqlﬁ_scgq Hz, 1 H) 8.06 (d,1=2.20 Hz, | H) 8.65 (s, 1 H) 9.34 (s, I H). Co.
No. 104: (360 ., DMS0-06). 6 ppm.2.17 (s, 3 H) 3.72 (s, 3 H) 7.18 (s, 1 H) 7.24 (d,1=5.85 Hz, 1 H)
7.37 td, 1=8.60% %%-Mﬁﬁ%@ : (Pi“_%%‘?’qilgPPF—ﬂf?‘.%%S(thFli:%?iéﬁéz‘é)&ﬁgi(ﬁifﬁe-?.89 (m, 2
H) 7.95 (dd, J=0I551183) HZ2A(H) 81067 @ (5.8 8221 Hy.4.80, (07744273 2120/ H2 (1 H) 9.69 (s, 1
H). Co. No. 106=3601yIHI), GRC13) 61ppnvd @3, (B4 8750sHe., 6 H), 30 {s1 8rH), 4.10 (s, 3 H), 4.70
(spt,1=7.0 Hz, -6.53: ( =81 Hz,-H) o . 9.1, 2. .26 (t,1=8.6
210, 7.3 1k T o R e S T S o
No. 107: (360 MER SCRISORBEORM:d 8 1hHrL 43) G WD 8 128 W (5 HB V4§04t 2 (spt, 1=7.0
Hz, 1 FO, 3.824s8.8jz 400 (53 3(H)! 87478 ,(d. WS AAB(IUNZS 8 (ddg/HE, 78, A TIR2-71B1 (M, 2 H),
7.58 (d, J=8.8 Wz5%H),/).74 (dd,1=8.1, 5.9 Hz, 2 H), 7.78 (s, 1 H), 8.51 (s, 1 H), 8.58 (s, 1 H). Co. No.

108: (600 MHz,CRCL 31 4d,171.0.Hz. 3 H),.2.65.(S,.3.H) 3.81(s, 3.H), 6,77.(d,1=0.8 Hz, |
H), 6.92-6.95 (%gﬁ)?)%%@-g?%%ﬁ @ﬁ#’?‘%‘}zc}’é“ ?gé;gf%)lﬂ%@)f %;‘}ﬁg@{g&fﬁ 7, 1 H), 7.74
(dd,1=8.8, 5.2 P27 5%, D:gor (s Fiy 815 (1243 6 44 Bl HD: A48E- 118 136D WAHZ, CDC13)
B9 7 4% 1800y -y B85 (1213 6. 574 Bkt HD: ¢ G8Nh 18- (e
6 ppm 1.34 (d.1-6)08 $34deH) 2 o, (SH3. AP3.40.[spil 6. O5IMZ, 9D Y258 s 22 HL3198)(s, 3 H)
697,00 (1, 3} TS AAER 4413 BH) L3B1511 FUT AOARIAD0 Mch FNY. 18 (0, 1042, 531
Z, . .Go. : z (d, 1= , , s, ,

3.17 (spt"./:e.géﬁ'z],\ﬂl)' r%is%@ fgﬂ'} H ,B%.%% Ep%’%%%)ﬂ%o? ‘ Tfl‘:gé?i*&z%} ﬁq,fﬁs.@(? iéo 162?% 7.20-7.32
(m, 2 H), 7.48 (@781 B 1E0 F064s/T84) 248 ddh=0 %0 6.5 D, DAl /8e8%s2 M), 8.21 (s, 1 H).
Co. No. 112: (6&4NIHZ=DMBO-HB).&7sprts21 19)(3, BHK. 2751355 3 HB, 385 (9B(H)|, B)9S.{S, 1 H), 7.20
(s, 1 H), 7.33 (deiL7#8.8,5222 i, 1 H), 7.37-7.47 (m, 3 H), 7.52 (t, 1=8.8 Hz, 1 F), 7.84 (s, 1 H), 7.96

ot RS R PR R T
(t, 1=8.60 Hz, %ﬁi:ﬁ%% @/ e (d :@_5472(%{@.H;@,jg{@dg.,%;@q;& T3 B 55 (o, 1 1)

Co. No. 114: (360 Midzd DWSICHd0) Blp[rh 72738 (sn.3H). 3.8% (&,13H)3 3 801¢s,/36H), 13897=(s, 3 H), 7.21
(d, ..J=5.9 Hz, 1 ), 7.45 (d, 1=8.8 Hz, 1 H), 7.48 (dd, J=8.1, 1.8 Hz, 1 H), 7.62 (d, J=1.8 Hz, 1 H), 7.67

(e 581 12 16009000 b, AR B LT A BP9 1224 1 PO, 860
g Hz, 2 H) 4.91 (t, J=5.49 Hz, 1 H) 6.94 (dd, J=8.42, 2.20 Hz, 1 H) 7.09-7.26 {m, 6 H)
7.44 (t,/~8.78 Hz, 2 H) 7.69 (s, 1 H) 7.92 (dd, J=8.78, 5.49 Hz, 2 H) 8.47 (s, 1 H).
Co. No. 131: (360 MHz, DMSO-ds) 5 ppm 1.60 (d, /=6.95 Hz, 6 H) 2.14 (s, 3 H) 3.94
(s, 3 H) 3.96 (5, 3 H) 4.69 (spt, J=6.95 Hz, 1 H) 6.95 (d, /=8.42 Hz, | H) 7.07 (t,
J=1.10 Hz, 1 H) 7.18-7.29 (m, 2 H) 7.38 (d, J=8.05 Hz, 1 H) 7.41 (d, J=1.83 Hz, 1 H)
7.60 (d, J=8.42 Hz, 1 H) 7.65 (d, /=8.05 Hz, 1 H)7.70 (d, J=1.10 Hz, 1 H) 8.2 (d,
J=8.05 Hz, 1 H) 9.17 (s, | H).



Co. No. 115: (360 MHz, CDC13) 6 ppm 2.30 (s, 3 H), 3.81 (s, 3 H), 4.10 (s, 3 H), 6.54 (d,1=8.1 Hz, 1
H), 6.70 (dd,J=8.4, 2.2 Hz, 1 H), 6.89 (s, 1 H), 7.21-7.32 (M, 2 H), 7.44 (d, .J=8.1 Hz, 1 H), 7.65 (s, 1
H), 7.74 (dAWeSMISIHz, 2 H), 7.94 (s, 1 H), 8.15,(dd,1=12.8, 2.2 Hz, PHYICOINOSTELE: (360 MHzZ,
CDC13) 6 ppm 1.67 (d, 1=7.0 Hz, 6 H), 2.30 (s, 3 ﬁé "4.06 (s, 3 H), 4.73 (silt, J=7.0 Hz, 1 H), 6.57
(d.1=8.1 Hz, 1 H), 6.87 (s, 1 H), 7.21-7.30 (m, 4 H), 7.40 (d, J=8.1 Hz, 1 H), 7.57-7.68 (m, 3 H), 7.89
(s. 1 H), 8.14 (dd,J=6.9, 1.8 Hz, H). Co. No. 118: (360 MHz, DM80-d6) 3 ppm 3.75 (s, 3 H) 3.86 (s, 3
H)439(d1549Hz = 6,94, (dd,1=8.42, 2.20 )7 (M, 6 H)
7.44 (1, 1=8.78 %;4 éi}%ﬁ Dﬁbéz% (?Elz’ 1%%)“?82 155% ﬁlH?? é é%ﬁéfw r\%gﬁsl (360
MHz, DMSO-dé}: 6’ p‘?p ti%d 2}0%(95%9 B2y B A28 (@S Bip) S04, éé (3#)738%% 13@1)7«@?69 (spt,
J=6.95 Hz, | HY6.955 0138, 82T HE7 L (H) =D TOHA S 1T B (dt Hy-7.4B-739m) 21H) 0038 (¢, 1=8.05 Hz,
1 H) 7.41 (d, J2:h 833, 3eH17/60 6647847 biza Hm 5 (d,1=8.05 Hz, 1 14)7.70 (d,1=1.10 Hz, 1 H)

8.21 (d, 1=8.0 1H)9.17 F M H) 3.94 (s,
3 H) 3.97 (s, 3 ﬁjé'ZesN 33953@}?%3 %”‘%?fé’@{ %%%F@Q%Sé% fﬁ%% %?Eil’ §1}§ gfé 87 Hz, |
H) 7.62 (d, 1= 8(%21?&421% AT ﬁz?0144)f779‘>$ tdr. 138, 12281<t8§~‘18|9517+@8é"1@918 17 (m, 2 11)
8.28 (d, 1=8.05H12,36-HY9 @d (sH1H)l Gol Ko7 E831(B60-NkY, DS 6] (1. 291518, 3 H) 3.88 (s,
3 H)3.97 (s, 3}, 6.96 §%@§§T€HZ 1H)708(s 1H)720(d1 768Hz 1 H) 7.28 (t,1=8.05, 7.68
Hz, | H) 7.56-7,67 9 42.4.7 H) Om2H)920
(s, 1 H). Co. N§1§£’ égl é%?’é);? %5?3 9:&5%"&%%%% § 808 (s, 3 H)
4.02 (s, 3 H) 6.5 GHy 2 1h- ?Eﬁ(ﬁm’t @H)i’?é@‘(s(n& ?:kf))i éaf(%l hHs 0544, FFPT8D {d,1=8.78 Hz,
1 H) 7.73 (s, | H)8.47 ({,E=17861kZ, HF1)78.611($DI H)7 Go.MNo4d BE; (I808MHZs, CBIGF) 6 ppm 2.31 (s,
~;> gé 2. ?5 ésl 53 !;&)1308%3@ 302831 |§p¥1§2( (t%s d% %js éHr) ﬁf@os(adlg& %1%; 490 62 T2810 5H)
Hz, |(|:) 7.67 (S %%% Tsh)ﬁ%%d?,]}t%d Q@A %é 1(er5 74y '8 14226’ §6)6q\f/in( CDC13) 6
ppm 2.31 (s, 38, 2.64 [SB Y3105 @z6 #m)ﬁ 8&((%6 3’?%)7@7264%1@ H)@Qgifdd 4-8 UpH2,56 Hz, 1 H)
6.93 (s, 1 H) 6.961(d, 6<%, 32H12,70F1) 17:0% (51 {di])/71257¢1 2. Bs8:4%2 1H2). 1 H) 7.39 (t, J=7.87 Hz, 1 H)
746 (dd,J=8.78,,1,83 . | Ktk Mﬁiﬁz(iﬁc“ §Hads W § 8449 J=L8y ?05’- 20H# L) Co. No. 150:
(360 MHz, CD %@56 H) F1) 3.9 ﬁ 7)9 i“H) 6.90 (s, 1
H) 7.27 (t,1= 8%52?6 B (%9 8% 625846% isr?)fgzs %9(31951 7 7808 L%"ﬁ”i’ %211%(4& 2 H) 8.27 (s,
1 H) 8.45 (d, 1£8.49Hs3, %Lfﬂ)'f%(thSlﬁébH(as@d%MFﬁﬁ ¢CoELEY @pdmﬁz’@&ﬁ(éicts FAPIBO (s, 3 H) 3.92
(s, 3 H) 4.09 (s] 339146 .48I(d,ak+%,46H2, 81?. H) 6B78d41E8,42 1Ha0 HeBS (sl H) 7.24 (t,1=8.78 Hz,

i, 1 ). Co. e 2ae js@ e R AR G fﬁé 06,
J=8.42 Hz, | H’\)gf’%gjz&% %;79% i %@T %% jziZ( {5987 ?éf—q{ ﬁ”f?l((ﬁﬂf 42 Hz, 1 H)
7.94 (dd,1=8.76-3.50 H% Qdm)fg?fz@(é 12 Heg M) 4.H)8. Géiés? 4519 9’38)4(%H2H) I00. No. 162: (360
MHz, DMSO-d6),6Mipmed: §0s(chvikE0 G5 ¢4z, Hpbbh 2.38 (8, BrHBX0%(S, @)@)94 6443pt41mG95 Hz, 1 H)

6,96 (AL1-8.02141) 4 FAT 3 f 8 1@%@%7%&');133421150 {1 A7 D118 5340

1=7.68 Hz, 1 68519 sIH 0 MHz, CD m249s3H 2.63 (s, 3
H) 3.81 (s, 3 H ﬁ &Y H ﬁ(s %}W?"z 31(5 B S5, ?Lﬂ?f)Hffz%F%M&% 5g! Hz)2 H) 7( 59
(d, 1=8.42 Hz, IJDH)% G@JF?@WZ:;JH;)S 44 (d, 1 2 20 Hz, 1 H) 8.51 (s, 1 H). Co. No. 165: (360 MHz,
DMSO-d6) 6 ppn B35 £3: 360 13197, (w3603 8Dsa 3 39)(¢,004(ch 6842 Hy 3 bk 73247 6.9 (m, 2 H)
7.53-7.77 (m, }A*)Js%é @zlr%ﬁidz(dlml%% é@%&s% 3 %g %'54%*&):% -?fég 5111314767'7'2 1H)

R i e N BAATE S Y el G A RN
. H) 8.10 (d, J=8:D5’13¢ (% F1}8.30 (d, J=8.05 Hz, 1 H) 8.36 (s, 1 H) 8.44 (dd, J= 622 2.20 Hz, 1 H) 9.34
(d,1=1.46 Hz, TH)NG. 1B ((res M) B566-05. Spdak).60 (d, /=6.95 Hz, 6 H) 2.33 (s, 3 H) 3.99

(s, 3 H) 4.64 (spt, J=6.95 Hz, 1 H) 6.96 (d, /=8.42 Hz, 1 H) 7.23 (t, /=8.23 Hz, 1 H)

7.34-7.50 (m, 3 H) 7.67-7.80 (m, 3 H) 8.19 (d, /=7.68 Hz, 1 H)} 8.68 (s, 1 H) 9.27 (s,

H).

Co. No. 164: (360 MHz, CDCl;) & ppm 2.49 (s, 3 H) 2.63 (s, 3 H) 3.81 (s, 3 H) 3.98 (s,

3H) 6.74 (s, | H) 7.20 (dd, J=8.78, 2.20 Hz, 1 H) 7.26 (t, /=8.78 Hz, 2 H) 7.59 (4,

J=8.42 Hz, 1 H) 7.69-7.79 (m, 3 H) 8.44 (d, /=2.20 Hz, 1 H) 8.51 (s, 1 H).



Co. No. 170: (360 MHz, DMSO0-4) 6 ppm 2.35 (s, 3 H) 3.77 (s. 3 F1)3.98 (s, 3 H) 6.99 (d, 1=8.42 Hz, 1
H) 7.23-7.38 (in, 1 H) 7.41-7.51 (m. 1 H) 7.60-8.01 (m, 6 H) 8.35 (dd. 1=7.32, 1.46 Hz, 1 H) 9.34
(d,1=1.46 H¥OL2MPO%FA Thr. s, 1 H) 15.02 (hr. s, 1 H)..Co. No. 184: (360 FHEZRINMBOLES) 6 ppm 2.36
(s, 3H)4.01 (s, 3H)4.02 (s, 3H) 4.05 (s, 3H)7a)4(d 1=8.42 Hz, 1 14) 7.52-7.66 (m, 4 H) 7.72 (s, 1
H) 7.86 (d,1=8.05 Hz, 1 F1) 7.92 (d, 1=8.42 Hz, 1 H) 8.56 (d, 1=6.22 Hz, 1 H) 9.36 (d, J1.46 Hz, 1 H)
10.49 (hr. s, 1 H) 15.13 (br. s, 1 H). Co. No. 186: (360 MHz, DMSO-d6) 6 ppm 2.35 (d 1=0.73 Hz, 3 H)

VR iﬁw@ﬁ@?ﬁ@ AT %@ S LT Bt ho] Ty o 3
(d,1=1.83 Hz, idH5 Adimr §) 12y 1696111(%% 715ﬁr)7 ol %’ig@é@fwﬁa@ éﬁ% 5 ppm 2.31 (s,

3 H) 3.96 (s, 3HH U] fs6PHPEGBI{d] 158.05 (dz/-11 Mp 61801 ()19:42 10r Hz | HH) 4.28t, 448.60 Hz, 2
H) 7.50 (d,1=8}@}5 Hz, 1 H) 7 67 (d, J=1.10 Hz, 1 H) 7.81 (ddi=8.96, 5.31 Hz, 2 H) 8.10 (s, 1 H) 8.22 (d,

312,07 (5, 3H) ;i gﬂ%&ﬁﬁ%ﬁ [ i&“@iﬁ s %ﬁ“ﬁ?@zf%%fﬂf o
7.48 (d, 1=8.08%A ¥ D3 ) 67705948 75 8 A bin2 B ﬂl)9 $6'E fi Hiz.Co. No. 203:
(360 MHz, CDCH)& ppr(mi,zjs&qam;m A3, @ Hy2.67Hs, BI)B3035(3, BIH)4. (Ldli(sT ~8.20) 6.62 (d,
j ? (1)8 E; i Fﬁﬁ;(ﬁgzgti $55.30 21 Hy 726 @5;8872&%% %_'h'l}ﬁf@()@lbﬁs&%) Hz, 1 H) 7. 6; I(\jlin
CDC13) 6 ppr:Q 52% %Cg W@B‘%%? ? : pﬁ“ﬂ 2(%61 % ?QLgﬁM%}g‘z %@;3 (s, 3 H)
6.94-6.98 (M, 2+ B 15 Fel, THB 783730 (e [ HY 4 I@ S 393 H)0783b f?ﬂ@ (M, 23R 470 (t,1=1.46
Hz, | H) 7.77 (7 328 1786 54,2 Hz 92 #)d.Ce ] Mo H209:HB8O Mbiz s ODT 13)06 ﬁpm 2.49. (s 3 H) 2.69 (s,
~;> ;'i 2d%9 1(S 86 ENB IS, %Um‘llﬁﬁ/fé(m{ 23K} Py 74%4 ((na%i G4 %r@ HF @e%(/)oglfg isH)
145 (Co No. Lé‘ic?sg M éz%ﬁ?ﬂg%(ldé]@)’ %]’ %%WJ% 110@97 %@9 g@i@ 0(d,
3=8.78 Hz, 1 H7/a (Kr /s34 17, ésﬁ@tgféé éﬁszzz ) W 9(§6i 7. éék‘&? 14 | H) 8.05
(dd,1=8.23, 5.6FrHz,1 2} 8180 brs,, H)H) 9.33 (d,1=1.46 Hz, 1 H) 10.19 (hr. s, 1 H) 14.89 (hr. s, 1 H).
801 N&??gl&'z (@M‘?SP MaPreh), ﬁ)@m%’ & n?zi%? é%‘;) ), 3:89) (553 é‘s')fmﬁz@(l%HS) 812%) (7h r49
s, 1H) 9.49 (s, %fﬁ%f%fgg E1b’ §ﬁ%% é’f?‘armaco 364,?#,3(’3@&. ! %(Zm ]E%L?(rﬁdézcj)fgf%e invention
for 7-secretasdfrodiiating &etivis/ AT M&tn6d 78 éeh%%%s(‘ba’rﬁéﬁzéﬂﬁ UstPSRIIBER cells
carrying the ARRIB935 wilo-=1.83 Hz, 1 H) 10.46 (br. s, 1 H) 15.01 (br. s, 1 H).

Co. No. 201: (360 MHz, CDCls) 8 ppm 2.31 (s, 3 H) 3.96 (s, 3 H) 4.11 (s, 3 H) 6.63 (d,

J=8.05 Hz, 1 H) 6.90 (¢, /=110 Hz, 1 F) 7.28 (t, /=8.60 Hz, 2 H) 7.50 (d, .J=8.05 Hz, |

H) 7.67 (d, J=1.10 Hz, 1 H) 7.81 (dd, J=8.96, 5.31 Hz, 2 F) 8.10 (s, 1 H) 8.22 (4,

J=5.85 Hz, 1 H) 8.32 (d, /=5.85 Hz, 1 H).

Co. No. 202: {360 MHz, CDC3) & ppm 2.30 (s, 3 H) 3.88 (5, 3 H) 4.02 (s, 3 H) 4.11 (s,

3H) 6.61 (d, /=8.05 Hz, 1 H) 6.8 (t, /~1.10 Hz, 1 H) 7.25 (t, J=8.42 Hz, 2 H) 7.48 (d,

J=8.05 Hz, 1 H) 7.63-7.69 (m, 2 H) 7.77 (dd, /=8.78, 5.49 Hz, 2 H) 7.96 (s, 1 H).

Co. No. 203: (360 MHz, CDCL) & ppm 2.31 (d, /=0.73 Hz, 3 H) 2.67 (s, 3 H) 3.93 (s,

3H) 4.12 (s, 3 H) 6.62 (d, /=8.05 Hz, 1 H) 6.90 (t, J=1.10 Hz, 1 H) 7.26 (1, /=8.78 Hz,

2 H) 7.49 (d, /=8.05 Hz, 1 H) 7.67 (d, J=1.10 Hz, 1 H) 7.79 (dd, J=8.78, 5.12 Hz, 2 H)

8.02 (s, 1 H) 8.14 (s, 1 H).

Co. No. 207: (360 MHz, CDCL) & ppm 0.95-1.03 (m, 2 H) 1.06-1.12 (m, 2 H) 2.01-

2.13 (m, T H)2.32 (s, 3 H) 3.87 (s, 3 H) 6.94-6.98 (m, 2 H) 7.15 (dd, J=8.78, 2.20 Hz,

1 H)7.19-7.29 (m, 3 H) 7.30-7.38 (m, 2 H) 7.70 {t, J=1.46 Hz, 1 H) 7.77 (dd, /=8.78,

5.12 Hz, 2 H).

Co. No. 209: (360 MHz, CDCl;) & ppm 2.48 (s, 3 H) 2.69 (s, 3 H) 2.89 (s, 6 H) 3.98 (s,

3H)7.04 (s, 1 H) 7.14 (s, I H)7.21-7.34 (m, 5 H) 7.43 (¢, /=8.60 Hz, 1 H) 7.71 (dd,

J=8.42,5.12 Hz, 2 H) 9.04 (s, 1 H) 11.34 (s, 1 H)



5 type, grown in Dulbecco's Modified Eagle's Medium/Nutrient mixture F-12 (DMEM/NUT-mix F-12)
"(HAM) provided by Gibco (cat no. 31330-38) containing 5 % Serum/Fe supplemented with 1 %
non-essentiéPamiiféids. Cells were grown to_ngar.confluency. The screbiiny Was Bt formed using
the assay as described in Citron et al (1997) 10Nature Medicine 3: 67. Briefly, cells were plated in a
96-well plate at about 105 cells/ml one day prior to addition of compounds. Compounds were added to
the cells in Ultraculture (Lonza, BE12-725F) supplemented with 1 % glutamine (Invitrogen, 25030-024)

for 18 hours. The medi byt 8391519 igh EL ,§81 A3z and ABtatal.pfoxicity of the
compounds W-g.é'aiﬂsé%@d }E}% Wﬂ/ggré{ﬁcgg%%rwﬁirggg\g;%@gg; éo}:ﬁfsﬁ%}%%)( (:f\;ccording to the
manufacturer'édpljcﬂ%g Hz, %Fﬁa%‘fﬁf’t % t of z Ihthe cel éu’ erratant, commercially
available Enzyfre42ifiked-Tni0h odbriemas<ay B 2 SAF K Wete! dEd 1inidotEstde Ryplamyloid(1
_ﬁz), Innofgene;!'rpﬁd_\lg/(b@@arm)Be.lg@L(m).sIhH)A1342|ELISA waés perfohrmed essent;ally according éo
the manufacturer's,prgtacol. .Briefly, andar 1[N VA CH I e ergsprepared in
polypropyleng{épgqeghggqrf @éi?ﬁ@f}%’c}%@gzﬁ?gﬁ%ﬁgﬂ%gg&iﬁ%ﬁrﬁ@% gg}z}rg '('jé"l égi%gn step).
Samples, stari@réts'ditd/Blanke 1800 B wdl 7a@dgdft"b the - f -coated plate supplied with the
kit (the capturédadntibdd§, Sed@dtinalyHetagiizes b &4RfmihiD bl hesahtigen). The plate was
allowed to inciigate 3 g at 25 C in order to allow foimation of the antibody-amyloid complex.
25Following thts ton and subsequent wash steps a selective anti-AP-antibody conjugate
(biotinylated 3RAY was addecharddneubaied o avninimus eidheus maldetito atibvrfox'nation of the
antibody-Arnyloid-antibody-complex. After incubation and appropriate wash steps, a
Streptavidine-Pérdkittasel Conjugate was added, followed WO 2010/094647- 14PCT/EP 0 0/051843 6
- 30 minutes later by an addition of 3.3%,?}1 1*%”@?&;%(%;@6?%@%igég,gig%%%%ﬁﬁf%&?@ Migture, resulting

in the conversion of thd SUBStrats ftoa co our roduct. This reaction was_stopped by the addition of
sulfuric acid (G}W\IEWtMWWQ'ﬁtWM%M%WWé‘ﬁﬁ%%ﬁo‘fblrﬂetry with an
ELISA-reader @ieaSQmrmfilter I HTELqivintifyy el dm GitoofcAlitotdllirs thaSe sliwapearaatént, samples
and standardsqwere added 9,3 AELQ:a0atedplateiha Biate waaationed e inahate avernight at 4 C

in order to allow formation of the antibody-amytoid complex. Following this incubation and subsequent
wash steps a §8 R?(gyanti-AB-antibody conjugate (biotinylated 4G8) was added and incubated for a

minimum of 1 hour infQQrsientngaleysiermation ek the-artibodysdmbeidmatibedy: abmpiey. After
'“C“ba“ofha”q\%Pﬁé%glg {enyashSlaRsna §J[E%%¥é§i&?é§’ﬁ{ PYRasar aNUgaigwagadded, followed 30
| IC

minutes later by an addition of Quanta Blu fluoroge é)erémdase E%u*bstratg a ?%%é%%ﬁ% the
manufacturer' S &R GRS TPIEPE L AOTH ORYIBRL U ST ‘BBEAIT the Vai g eportedin Table 3a, the
sigmoidal doséJtespohse Gumves BEWe78 AN alyderyico mpltb s sl eris- i o#th percent of
inhibition plott@z@madm@ for 18 hours. The media were assayed by two sandwich ELISAs, for Ali42

and ABtotal. Toxicity of the compounds was assayed by WST-1 cell proliferation

15 reagent (Roche, 1 644 807) according to the manufacturer’s protocol.

To quantify the amount of AB42 in the cell superatant, commercially available
Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (Innotest® f-
Amyloidg 4z, Innogenetics N.V., Ghent, Belgium). The AB42 ELISA was performed
essentially according to the manufacturer’s protocol. Briefly, the standards (dilutions of

20 synthetic AB1-42) were prepared in polypropylene Eppendorf with final concentrations
of 8000 down to 3.9 pg/ml (1/2 dilution step). Samples, standards and bianks (100 ul)
were added to the anti-AB42-coated plate supplied with the kit (the capture antibody
selectively recognizes the C-terminai end of the antigen). The plate was allowed to
incubate 3 h at 25 °C in order to allow formation of the antibody-amyloid complex.
Following this incubation and subsequent wash steps a selective anti-Af-antibody
conjugate (biotinylated 3D6) was added and incubated for a minimum of 1 bour in
order to allow formation of the antibody-Amyloid-antibody-complex. After incubation
and appropriate wash steps, a Streptavidine-Peroxidase-Conjugate was added, followed

2
tn



compound concentration. A 4-parameter equation (model 205) in XL/it was used to determine the
IC50. The top-and the bottom of the curve were fixed to 100 and 0, respectively, and the hill slope was
fixed to 1. THEIBBG¥EptEsents the concentration fiéta_compound that is rEcUEBH foriagibiting a
biological effect by 50 % (Here, it is the 20concentration where AS peptide level is reduced by 50 %).
The IC50 values are shown in Table 3a: WO 2010/094647- 147 -PCT/EP2010/051843 To obtain the
values reported in Table 3b, the data were calculated as percentage of the maximum amount of

arnyloid Beta %rﬁgﬁ%{g qem}th& %Qgglr(l)%eogg t?e%tae% t(%é){rﬁn oqg@d. mlges(ﬁwegyal do%%- response curves

were analyzed using non-linedr regression 5andlysis with percentage o Bhtrol plotted against the

log concentratiBi o thESUHSINAE RuvFaicmILEr Sehiionias syt aBeitingthe 1050. The
values reportetcitRablasianedbethgeddGs0oialuésic W 202 0/D94b64E-ch k8- PETEP2010/051843

The IC50 valuesaifesevabinableodBhoR:20 1AM 64 1s 34 sRE T/EP2OXOAPAR43  A2) Method
2 Screening was carried out using SKNBEZ2 cells carrying the APP 695 - wild type, grown in

Dulbecco's Modified Eaglestiiebimsmmutient fasalie ke Tolbs (DviEMN Smmix #:d 2) (HAM) provided

by Invitrogen (eahdadd 0372029) eant@ning &dophecumid-pladprlemeriedwitidb e non-essential
amino acids, 1;gl

HIRAIREs2 M o HEPRS AR M REBIFUN L2 Qr T, (RTRINI R, Rlkeptomycin 50 jig/ml.
Cells were grown to nea%confl%en.c%. . . .
ollowing this incubation and subsequent wash steps a selective anti-AB-antibody
conjugate (biotinylated 4G8) was added and incubated for a minimum of 1 hour in
10 order to allow formation of the antibody-Amyloid-antibody-complex. After incubation
and appropriate wash steps, a Streptavidine-Peroxidase-Conjugate was added, followed
30 minutes later by an addition of Quanta Blu fluorogenic peroxidase substrate

according to the manufacturer’s instructions (Pierce Corp., Rockford, Ib).

To obtain the values reported in Table 3a, the sigmoidal dose response curves
15 were analysed by computerised curve-fitting, with percent of inhibition plotted against
compound concentration. A 4-parameter equation (model 205) in XIfir was used to
determine the 1Cso. The top and the bottom of the curve were fixed to 100 and 0,
respectively, and the hill slope was fixed to 1. The ICsq represents the concentration of
a compound that 1s required for inhibiting a biological effect by 50 % (Here, it is the
20 concentration where AB peptide level is reduced by 50 %).

The ICsy values are shown in Table 3a:

I.C50 ICs ECq 1Cs ICsn s
Co. Co. Co.
) AB42 | Aftotal AB42 | Aptotal AP42 | Aftotal
No. . No. No.
(M) (M) (M) (uM) (M) (uM)
i .022 > 1 12 1 0.084 >3 23 1.612 > 10
2 0.012 > 1 13 | 0.603 >10 24 1 0.505 18.00
3 0.013 =1 i4 1 0.132 >10) 25 ¢ 0019 >3
4 0.023 >3 15 | 0.006 >3 26 | (.517 > 10
5 0.031 >3 16 | 0.267 > 10 27 1 .1.250 >10
6 0.025 > 1 17 1 0178 >3 28§ 1250 >3
7 0.022 >1 18 | 0.101 >3 29 1 1.090 > 10
8 0.022 >3 19 | 1.660 =10 30 | 0.7%0 >3
9 0.600 =3 20 >3 >3 31 0.550 29.70
16 1 0.751 > 30 21 1 0.905 >33 32 1 0216 >10
11 1.590 12.05 22 1 <001 >3 33 | <0 >3




The screening was performed using a modification of the assay as described in 10 Citron et al (1997)
Nature Medicine 3: 67. Briefly, cells were plated in a 384-well plate at 104 cells/well in Ultraculture
(Lonza, BE¥2er2béiysupplemented with 1 A) glutamine (Invitrogen, 25030245 fof6 Ren-essential
amino acid (NEAA), penicillin 50 Wm] en strepto'nll in 50 jig/m1 in the presence of test compound at
concentrations. The cell/compound mixture was incubated overnight at 37 C, 5 % CO,.
15 The next day the media were assayed by two sandwich immuno-assays, for A642 and ABtotal.

different test

Alhotal and AB42-cpricentrationswerne quantifred i thg celtsupernat echnology
(Perkin Elmer),. &phaﬁgﬁ is a d&ridwich assay usi’r%ﬁﬂbiotirt{/%@ed antibpgly att Eived|to §ﬁ‘@ptavidin
coated donorbeﬁds anf4antibeiptaV O 201%094@@@2& TAFRABI0/051843 configatechfidotedceptor
beads. In the p e%’enqu@)‘ antigew; the beads’c DIMeVNta clggenproximity gxaitation @ktthe donor
beads provoks sgtpe rgl&asfe ofgpglet oxygen mq;%%lle s tr@t[tng her m; ﬂ)f 3ner9ﬁ transfer in
the acceptor beadsjresuiting-ntight emisston—Toquantify theamountof pernatant,
monoclonal 5anfih r‘l\l{)-gl%{brifir‘ folthe [C-teinfus 8f9A%1 342 (>]ﬁ?I:/r*A(347:8}fR) wasico |p|f=>rl3m the
receptor beads afd bidtinylated antibody specifiotoithe N-tetminus off AB (JRF/ALBN1238) was used to
react with the dapor heads. To.quantify the amouniaf ABtatal in the celksuperpatant, magnocjonal
antibody specifc 1o n{e N&termlgu%s of|AB (JRF/ABN/Z5) Was coupled to The recepror beads and
biotinylated a B0 ¥ é‘é%ciﬁe—te—}eﬂ%a mid+egion-6+-AB-(biétinylated 440§()) W a%%ﬂ?ed to-reaetyith the
donor beads. |_39To 8Hin thevalues repofied if- Téble 3¢ the data wete caldifiated as bergentage of
the maximum amount ef@myloidsBeta 42 mgasurewin the ahsence of the testeampound. The
sigmoidal dosg rgsponse curves were analy()z.pc Lés(gtilg non-gr}ear regresg,ion %q%/sis v@:{b percentage
of the control plottet-against the-fog toncéntration 150t the compound A 4fparameter e%uat on was
used to deternmﬁé_théj@%@' | Thelcs0 valud arc’shdwh in Thble 3c: W[ 0415 z
2010/094647RCB/EP202410/051843 - 151 -| WO|2013309464.4PCT/EP20%0/031843 |- 1521- B)
Demonstratior ofsin vive efticacyBl) Method,d |  Af342 lowering agents of thesnpventiog,can be used
:Strsﬁtt AD in rn%?rn%{ai%uczh as pumans ()r,[,a}lter%%t%ely dg}rqons ratlngg%mc%gé@l]n anm;a}l madels such
’ 46 | 0.010 > 1 72 4 0.720 >3 97 | 0.435 >3

47 | 0.016 > 73 | 0.096 >3 9% | 0.357 >3

48 | 0.427 > 10 74 1 0.065 >3 99 | 0.436 >3

49 1 0,020 > 1 75 | 0.019 >3 100 ¢ 0.653 >3

50 1 G.101 > 10 76 | (1L.{48 >3 101 >3 n.d.

51 1 0.053 >3 77 1 0.190 >3 102 | 0.839 >3

52 1 0.020 >3 78 | <001 >3 103 | 0.087 n.d.

53 | 0.022 > 1 79 | 0.024 > 10 104 1 0.050 >3

34 1 0.020 =1 80 | 1.850 > 30 1051 0.129 2.8

56 | 0.032 >3 81 0.021 > 108 1 0.016 >3

57 | 0.028 | >10 82 | 0147 | >3 110 | 0.004 | >3

58 | 0.068 >3 83 | 0.047 >3 114 | 0.610 >3

59 | 7.300 26.40 84 | 0.141 >3 115 1 0.002 > 10

To obtain the values reported in Table 3b, the data were calculated as percentage of the

maximum amount of amyloid Beta 42 measured m the absence of the test compound.

The sigmoidal dose response curves were analyzed using non-linear regression

analysis with percentage of the control plotted against the log concentration of the

compound. A 4-parameter equation was used to determine the ICsq. The values

reported in Table 3b are averaged ICs, values.



5 not limited to, the mouse, rat, or guinea pig. The mammal may not be diagnosed with AD, or may not
have a genetic predisposition for AD, but may be transgenic such that it overproduces and eventually

deposits A Wwia 2 mvareaer similar to that seen in h
be administered in any standard form using any 1
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ns afflicted with ADecAPB2dowsiRzg agents can
andard method. For example, but not limited to,

A1342 lowering agents can be in the form of liquid, tablets or capsules that are taken orally or by
injection. AP42 lowering agents can be administered at any dose that is sufficient to significantly
a, serum, cerebrospinal fluid (CSF), or brain. To
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The obtained supernatants were purified with Water Oasis HLB reverse phase 20columns (Waters
Corp., Milford, MA) to remove non-specific immunorcactive material from the brain lysates prior

subsequentW@ metdetion. Using a vacuum manifol

d, all solutions were passackthiougiréhe columns at

a rate of approximately 1 ml per mm, so the vacudﬁ?ﬁressure was adjusted accordingly throughout the
procedure. Columns were preconditioned with 1 ml of 100 % MeOH, before equilibration with 1 ml of
1-120. 25Non-neutralized brain lysates were loaded onto the columns. The loaded samples were then

washed twice
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fraction of the brain 15 homogenates, samples and standards were added to JRF/rA13/2-coated
plate. The plate was allowed to incubate overnight at 4C in order to allow formation of the
antibodyamyldﬁa%@b‘f‘ﬁﬁ%ﬁ(? The EL1SA was then performed as for A1342 detection. In this model at

least 20 % ABA2 lowgring, compared e MAlrGaied animals wauld be Adyaniagegus. g

10

15

type, grown in Dulbecco's Modified Eagle's Medium/Nutrient mixture F-12
{DMEM/NUT-mix F-12) (HAM) provided by Invitrogen (cat no. 10371-029)
contaming 5 % Serum/Fe supplemented with 1 % non-essential amino acids, -
glutamine 2 mM, Hepes 15 mM, penicillin 50 U/ml (units/ml) en streptomycin
50 pg/ml. Cells were grown to near confluency.

The screening was performed using a modification of the assay as described
Citron et al (1997) Nature Medicine 3: 67. Briefly, cells were plated in a 384-well plate
at 10° celis/well in Ultraculture (Lonza, BE12-725F) supplemented with 1 % glatamine
(Invitrogen, 25030-024), 1 % non-essential amino acid (NEAA), peniciltin 50 U/ml en
streptomycin 50 pug/ml m the presence of test compound at different test
concentrations. The cell/compound mixture was incubated overnight at 37 °C, 5 % CO..
The next day the media were assayed by two sandwich immuno-assays, for AB42 and
Afjtotal,

Alfltotal and AB42 concentrations were quantified in the cell supernatant using
the Aphalisa technology (Perkin Elmer). Alphalisa is a sandwich assay using
biotinylated antibody attached to streptavidin coated donorbeads and antibody



20The results are shown in Table 4a: WO 2010/094647PCT/E] 2010/051843 B2) Method 2~ A342
lowering agents of the invention can be used to treat AD in mammals such as humans or alternatively
demonstrati¥§ affie@agie4n animal models such agl%t_not Limited to, the PRAER0tAMSBE4Guinea pig. The
mammal may not be diagnosed with 5 AD, or may not have a genetic predisposition for AD, but may
be transgenic such that it overproduces and eventually deposits AP in a manner similar to that seen in
humans afflicted with AD. Af342 lowering agents can be administered in any standard form using
any standard method, For example, but not limited to 42 lowering agents can be in the 10form of
i, tablets oL BN e e e B A o o be
administered SaRPHYsEhstGRaigrieldhe &PaRyIRARIY Yo decisersc s AP EI 1€ Blood, blood
plasma, serumnckmbrogpirtakfeid (@84 of braiy Fendeteimmawhgthdraduteadiministration of an
APA42 toweringggeshMaid Te dussiARA2 Jevels hrWpar RetdransasriasQHeMen8dbalice or rats were
used. 15A§|m%§.g§%?de\é\{m fhe A gég%wggpg%géeg%gé@]%@lr&%gt%%%lgﬁcl)égﬂ%ed to those

o .
untreated or treate ve |c?e and brain levels o a were quantitated by

standard techrif§aEST ek arrmeinxlpg Bt Sadyrrersififcit e dotsvane 6o hours (h) to days and
were adjusted BEeHdHhermauits of et AR 2 Heodeernbeadicd adimeitotnsenofiomsét of effect could
be establishedABQMymﬁaL%enqt@ﬁgh&@JnmM%@#Eﬂ%&ygﬁm&?{y@ m@hﬁwnswm?is onlyzone of
many variations e used to,optimize the levels of detectable Al3, For example, AP4
owering compabh At LT it TR A g 5%%&&8“52%%@%@’&;?% b B S in
water or Y600 BTSRRI LA LU, A0 RBYLtIMRIRG 4drHie derer fatihistered as a single

oral dose or by any aggepiahie 2o:ante gf Adpinisuaiion taoysiniaht fasigd.apimals. After 4 h, the
animals were sacrificed apt&éeAMZ levels weregaénalyfgﬁdgwg ?Iood was collecé%d by decapitation and
- S

exsanguinatioR§TiTEST ALYSATE EBIB AR RIS 4! cAMHTGEd AT SO B fot 16 minutes
(min) at 4C antbtheopip@iné resovenaidahdoiaserprose SHortaetaaaiysis THeemeinivess removed from
the 30craniumragdhingbraipsid heicpsaheatim svas remeayesicand iheileftiand gighidemisphere were
separateds The eft REMISANETE Wag el ahidRG ok quaniiative aRalysis@f test compound levels.
The right hemisphere was rinsed with phosphate-buffered saline (PBS) buffer and immediately frozen
on dry ice and Bteth a8 antihdvameodextikadion for biochemical assays. WO 2010/094647- 156

-PCT/EY2010/6518#3

o | TG | ICs co | T | KCq co | TG | 1Ck
o, | AB42 | Aptotal o, | AB42 | Aptotal xe, | AB42 | Agtotal

(M) | (uM) (M) | (M) (M) | (M)
1 10016 | 059 55 1 0.059 | >10 102 | 1.290 | 8.3
2 10009 | 933 50 | >3 >3 103 | 0.102 | >10
410027 >10 61 | 0.141 | 851 106 | 0.004 | 6.17
s Loo7 ! >0 66 | 0.021 | >10 107 | 0.032 | =10
o | >3 >3 67 | 0.036 | >10 108 | 0.018 | >10
15 | 0.006 | 7.94 68 | 0.035 | >10 110 | 0.020 | >10
20 | >3 >3 69 | 0.417 | >10 111 ] 0.004 | 479
22 | 0151 | >10 73 10288 | >10 112 0.019 | =10
23 | >3 >3 75 10.045 | 176 113] 0.035 | =10
33 | 0.245 | =10 76 | 0.072 | =10 114 | 0.021 | 3.89
35 | 0.060 | >10 78 1 0.100 | >10 115 ] 0002 | >10
36 1 0.078 | 7.41 86 | =10 | >10 116 | 0.004 | 6.61
40 | =3 >3 87 | =10 | >10 117 0.028 | >10
41 | 759 | =10 80 | 0.575 | >10 119 | 0.065 | >10
49 1 0013 | >10 92 | 0.178 | 4.27 1200 9772 1 =10
51100791 >10 101 | 5.888 | >10 121 | 0.034 | >10




- Mouse brains from non-transgenic animals were resuspended in 8 volumes of 0.4 % DEA
(diethylamine) /50 mM NaC1 containing protease inhibitors (Roche- 11873580001 or 04693159001)

per gram of Bsseeio@gsfor 0.158 g brain, add 1.2
in the FastPrep-24 system (MP 5Biomedicals) usi

%lml of 0.4 A, DEA. Allirsampasoversihomogenized
lysing matrix D (MPBio #6913-100) at ()m/s for 20

seconds. Homogenates were centrifuged at 221.300 x g for 50 min. The resulting high speed
supernatants were then transferred to fresh eppcndorf tubes. Nine parts of supernatant were

neutralized with Tpajt 0.5 M Tris-HC1 pH -8 anid used[to quantify ABtptalgnd AT342.10To quantify
the amount of ABgtal Xt A1352 in the so uhle frittion o brain honggg nites,) 1O
Enzyme-Linked-lmmutéorbébtomssays Waﬁ%u sédb4Brigfiothie standards adifitiorhBfotginthetic
A01-40 and AOL-42, Bashcm)ueare prepargd in|1¢hyml Eppamndorf tube in Ul raguiture yuigh final
concentrations rapging from 19%)0 to 0.3 pginl '{l)'tét?zsamglgé and stanqggdsovy)%e CO- npgubated with
HRPO-labelled N-tefminal-T5antbody for AQ42 detection and with the brotmytatedmid=donmain
antibody 4G8 forAitolalide ~80 Al of _é%fh}uﬁréh}é/ mﬁﬁé of conju ;éffé/ staAdands Hiktutes were
then added to th&2antibdHycoatéd plate (the Eaptufiétantiboties iselectively recdtinize #Hié Citerminal
end of Af342, antizody HRFICALB2/26, for Ak342,detection;gndithe N-tepminys-of AB-aptibpdy
JRF/rA13/2, for it taOI &@te ctlg% The plahelg\éas &Illggved t>91 Cubate 1%\/6%!%% at 4&5‘: order to
allow formation antibpdy=amyioid compltex—+ottowing-thisjncubatior-ant-stbsegtentwash
steps the EL1 A8ripTkn2 nn.}qH}lflr*ation wadfinfsAed by addition of QUAAta BidlLordgéni
peroxidase substegte aceordinglio the manufacturests instrugtions (PiercsCormi Rockémd, 11). A
reading was perigimegigiier 10 {9 15 mm (exgitatiqp-320/emyjssion 42()lbz)SFgrOﬁ_Bto@pehection, a
Streptavidinc- ergﬂdﬁﬁ-bonjl{%ate was asaa% , followed 60 min later bi/ addional-wastristep and
addition of Quaats R gerep roxidas82suBditate adddrdi gto th&haddiBtturerYinstructions
(Pierce Corp., ofd1991)). A teading waslpérfdiiidd |afté210 o 15 mitP{exditdtion 3200nm/emissio
420 run). 30In thisamogel=at leash20 % AB42dowering compared to untreated,animalsiweould be
advantageous. W? 2&&9{094@% -1 57PC'I'/1%E’2_101010%/ 51384&7, The resul}gBar%%lgg)\A nin 0Eab e 4b:

136 | 0.009 | >10 166 | 0.151 >10 19410022 | >10

1374 0.021 >10 167 | 0.0067 5.25 195 | 0,025 6.46

138 1 0.126 | >10 168 | 0.008 7.76 196 § 0.019 | 8.51

1391 0.035 >10 16% | 0.005 >10 197 1 0.035 8.23

140 | 0.004 | >10 170 | 0.036 | 9.12 198 | 0.048 >10

1411 0.079 | >10 171 | 0.027 >10 199 | 0.013 =10

142 1 0.015 | 933 172 | 0.023 >10 200 1 0.040 >10

143 1 0.550 >10 173 0.020 7.94 200 | 0.004 >10

144 1 0.145 >10 174 1 0.038 9.55 202 1 0.005 >10

146 | (0.347 =10 1751 0.021 =10 203 | 0.004 =10

147 | 0.044 | 7.94 176 | 0.023 >10 204 1 0.014 >10)

148 1 0.066 2.88 177 1 0.020 8.91 205 1 0.063 =10

1491 0195 | 9.77 178 | 0.023 >10 2061 0.015 | 6.76

150 1 0.145 4.90 179 1 0.011 7.94 207 1 0.025 10

1511 0.01] 4.90 180 | 0.018 >10) 208 | 0.091 =10

1521 0.234 8.13 181 1 0.009 8.13




C Effect on the Notch rocessin ac vit of the Y secre ase-com. lex Notch cell-free assay 5The Notch
transmembrane domain is cleaved by gamma sccretase to release Notch Intracellular C-terminal
Domain (NIEDFINSH4S a signaling protein whichyplays a crucial role if GEFIPAIENR4? processes,
and thus compounds are preferred which do not show an effect on the Notch-processing activity of the
y-secretasecomplex. 10To monitor the effect of compounds on NICD production, a recombinant Notch
substrate (N99) was prepared. The Notch substrate, comprised of mouse Notch fragment (V1711-E 1
809), an AT{G}%@@S{‘Q@%@?&%@ gfﬁt&j&inal FLAG sequence (DYDDDDK), was expressed in E.
coil and purified on a column containing an anti-FLAG M2 affinity matrix. 15A typical Notch cell-free
assay consistéd of/:3:0.5 uM Notch substrate, an enriched preparation of y secretase and 1 uM of a
test compound (compounds 8, 15, 92, 108, 114 and 130 of the present inyention). Cantrols included a
7 secretase inhibitor%@@I}P?ﬁéﬁ%@@@ﬁfﬁ?-ﬁ@ﬁ%@%éﬁEﬁ%?cté‘?%‘%aﬁﬁ%@ﬁ%senyl-gchine 1,1-
dimethylethyl ester¢Darasor (2iSingthylirdsy@trietingl okfijEos) il anatmynoggxeich as, but
(70[[(18)-253A;%iﬂ&fgiaﬁ%pt@eﬂ%@t?yhl%t,wb =3 HenTAZ epifnhyllaminolathyil:dnutananide )
Semagacestat),and DMSO, the fi j i % i otc
substrate was%é%e%%g (ﬁttiﬁvf% éﬁﬁ%ﬁ%@;%ﬁh{%ﬁ%ﬁ%nd Q %236(;})3 S&gg&g? qﬁr%tl E!I%lodecyl
Sultate) and hEQEPELHSE F8f SoPRHALT ARPASIELAME BY STRSHSEGAMIN I St AR B AR
compound/DM$SUrwasviticibated at 37 C for 6 to 22 25 hours (h). 6 h incubation was sufficient to
produce the maximalé&% oljunt of NICD and t e%’eﬁavggéqrgdufct rg{ggﬁ'n% stable for an additional 16 h.
Reaction products w 'Z% BUELLEd 51 s B8 PACE TEUUIM BoEcyT Sultate-Boly Actylamide Gel WO
2010/094647-s18@lapCTRiEER G0 0B1TBHS et dinibre is ' did e HBHMGE16IE Were probed
with an anti-Flagdvier sigtitio b ol loveegsbiyd thE @R igfeared e oobyl arjpaitib i 2dndamalyzed with the
Odyssey Infrargd Imaging Rysiem.tki QR RIAseiencasktnthesaliftan Noieh-assays bo test

compounds (c ounds 8, 15,92, 108, 114 Sand 130) inhibited t vage.of C99 by gamma
secretase, wh %s‘fhtgep%&iﬁ S dg? Kﬁ@ﬁ Wgu%|%€g%@g%}lﬁﬁﬁgbg§%§fﬁﬁpr or Semagacestat).
Thus it was demonstigfqe:thatRompauPas.® Hbnifiha8n bl4mngb3owliapaighowaindeffect on the

Notch-processing act f the.7-secretase-complex (pr guc ion.of NJGR). Netch.gell-based assay
10The Ng ch ggiﬁﬁgsﬁj%g%\fa%sv}\?a\g yased on t eel?%?té(r)agl_t?toheééﬁétch and itsrlfii%and‘jn a.co-culture

system and utifFEEIHE DL ARG rreimpate b day YISmny foroTvRIMa fiomtariEd Broduction. 2

stable cell line§SNRHGIH Qasindt Din BHE;dve retestaisishegscanpiekdetigiopaddih Mioliss Netch2 and
Delta respectivelyv&elisthadexpressadinansedinishanerei@lsediansieciRdwitsaipiashaids, pTP
I-Luc and pCMY-RLuc, to express 15 firefl ila.luci . ) f firefl iferase was
under the cont?\l(;lfu_och kI]'tlgli &?ﬁ%ﬁ%ﬁ‘%ﬁ%ﬁ%@%ﬁf@g %E%I%S:régd g%ﬁfzﬁ?%% ﬁﬁ\? e?égrﬁ()){{,tg?@that drove
the expression’ oFReillsNudiféraééidid ﬁ%&é@ﬁ&%ﬁ%‘ﬁf@ﬁ%ﬁ‘&%@( Ahd Hﬁg}%%ag used to
control for transfesticteteffidientf desitonpotnpproxieigtely 6-8 months of age, the transgenic

mice start to display spontaneous, progressive accumulation of B-amyloid (Af}) n the

brain, eventually resulting in amyloid plaques within the subicuium, hippocampus and
cortex. Animals treated with the AB42 lowering agent were examined and compared to

25 those untreated or treated with vehicle and brain levels of soluble AB42 and total AR
would be quantitated by standard techniques, for example, using ELISA. Treatment
periods varied from hours (h) o days and were adjusted based on the results of the
AP42 lowering once a time course of onset of effect could be established.

A typieal protoco! for measuring AB42 Jowering ift vivo is shotwn but it is only .
30 one of many variations that could be used to optimize the levels of detectable Af3. For
example, AB42 lowering compounds were formulated in 20 % of Captisol® (a
sulfobutyl ether of B-cyclodextrin) in water or 20 % hydroxypropyl f§ cyclodextrin. The
AB42 lowering agents were administered as a single oral dose or by any acceptable
route of administration to overnight fasted animals. After 4 h, the animals were

35 sacrificed and AP42 levels were analysed.



N2-CHO cells were seeded at 1x105/well in 24-well plates the day before 20transfection. On the
second day, cells were double transfected with 3 jig/well pTP1-Luc (expressing firefly luciferase) and
0.3 ng/well BEIRMNARIHE (expressing Renilla Iuci_fﬁrg'?se). After 6 h incubaRiSHER2&féRd N2-CHO

S

cells were washed and DL-CHO cells (2 x 105 cells/well) were added. Compounds were pre-mixed
with DL-CHO cell suspension in a five-point 25curve. Typically, compound treatment was performed in
duplicate with a serial 1:10 dilution (3 ftM-0.3 nM) in DMSO. The final concentration of DivISO in a

given culture was 1 A Gortygls eluded nansipnsiacied cellsAnd Ansfestscall upated with a GS1

or DMSO only. Ltfé:iferasa assays were perfaor after 1 0-culture a ompound treatment.

30The luciferaS® 688 s RINEPGa cariBdraritd G sURICH Mg yissdtictibie! Brighy Hells were
washed with PES{Rheupitste BdfftwddiSatinky, lysedoirhip Zdsiverinysis Buffers(Rromelya), and
incubated at repeniteMmparaikEiar. 20 tyRaesWerRdbEANME RrakShucisrgseReagent and

the firefly Liciferase. aethds was Meashred by leading.ing luminessencesianalnihe.pVision 2101
Multilabel reader, WO 2010/09464/PCT §§2010/051843.Dual-(3 0 Stop & Glo Reagent was then

added to each'WefARPHIE KREHYIE HcHeYAKESBnaPwAS TiseSarBrhosPhte-PSTERISHE Notch
cell-based assEiPwebuffnragiermadiaidin faosedn die icelidetond@DHEYayndn the basis of luciferase

assay readoutspthezavesdage HObOVahesbefAPT and Semagacestat from the Notch cell-based
assay were 45 nM and 40 nM respectively, whereas compounds 15, 92, 108, 114 and 130 of the
present invention wePdFtsid s LR FRinMBIGE DL CodBesifbh EXxambesdictetiv@imgredient” as
used throlighothegeNexhniplEs(fotates taa cam paimadniol 0. forhiu[a (the Inclidding )y
stereoch_emIca;!%@gm%ﬁﬁeﬁm]tﬁl%f%a;@sehaﬁea@@ewmwiﬁ%9&@_@&%@%@6{@@@?&@;50'vate
thereof; in par%caular 59(36}@/ n?a'fg gg)t le exem t||fled. c}%g}pcr)y S. Tyﬁlg% ggﬁ%@gles of recipes for the
founulation of the IRvention are as follows: - ~4° Tabrets 1 C(:;ttll\e/e' ingredient Yo 50 mg Di-calcium

phosphate20 AYPPALISSR BRI rEIQItOcHTgeMay RdStumbstdnnids- pign! of 0.4 % DEA. All

samples were sonicated for 30 seconds on ice at 20 % power output (pulse mode).

15  Homogenates were centrifuged at 221.300 x g for 50 min. The resulting high speed
supernatants were then transferred to fresh tubes and were optionally further purified
before the next step. A portion of the supernatant was neutralized with 10 % 0.5 M
Tris-HCl and this was used to quantify Aftotal.

The obtained supernatants were purified with Water Oasis HLB reverse phase

20 columns (Waters Corp., Milford, MA) to remove non-specific immunoreactive material
from the brain lysates prior subsequent AP detection. Using a vacuum manifold, all
solutions were passed through the columns at a rate of approximately I mi per min, so
the vacuum pressure was adjusted accordingly throughout the procedure. Columns
were preconditioned with 1 mi of 100 % MeOH, before equilibration with 1 ml of H,O.

25 Non-neutralized brain lysates were loaded onto the columns. The loaded samples were
then washed twice with the first wash performed with 1 ml of 5 % MeOH, and the
second wash with ! ml of 30 % MeOH. Finally, the AB was etuted from the columns
and into 100 x 30 mm glass tubes, with a solution of 90 % MeOH with 2 % NH-OH.
The eluate was then transferred info 1.5 ml tubes and concentrated in a speed-vac

30 concentrator on high heat for about 1.5-2'h at 70 °C. The concentrated AP was then
resuspended m UltraCULTURE General Purpose Serum-Free Medium (Cambrex
Corp., Walkersville, MD) plus Protease Inhibitors added.

To quantify the amount of AB42 in the soluble fraction of the brain
homogenates, commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA)
35 kits were used {(e.g. Innotest® B-Amyloidg 4, Innogenetics N.V., Ghent, Belgium).
The AP42 ELISA was performed using the plate provided with the kit only. Briefly, the



20Potato starchad 200 mg 2. Suspension An aqueous suspension is prepared for oral
administration so that each milliliter contains Ito 5 mg of active ingredient , 50 mg of sodium
carboxymetH é&iiidied7 1 mg of sodium ben20<'31tle5 p00 mg of sorbitol amd ek 1a85184%. 253.
Injectable A parenteral composition is prepared by stirring L5 % (weight/volume) of active ingredient in
0.9 % Nau solution or in 10 % by volume propylene glycol in water. 4. Ointment Active ingredient5 to
1000 mg 30Stearyt alcohol3 g Lanoline5 g White petroleum15 g Waterad 100 g In this Example,

active ingredieg&ﬁ:@ gl ith.the same amount of any.of the ¢ ou dsf;g cording to the
present inventl*on,'(%1‘ﬁ;ﬂ%’iigﬂ(lg‘)\lar((3 E%ﬁ%gg%r%%%g%oﬁm% gﬂ?%ﬁ deuégé%rr%lﬁggf%%%pg%%als. Reasonable

variations are Mot T6WH FedAHBRRASOR GEB AR SRR EHESL P Bt iMgantior 1P RN be obvious that

the thus descrittetlandesmtior ansy (e nhredt inddedry thaystby fHése gkillpthin (the cuttun/O

2010/094647- 4irBGRERIALY/06H8AB (EdaimsninA suepawwhaldaymulayiBonasstereoisomeric

form therepf, wherelg t%%ilclﬁb %%9&(?[%&:]%?9@&5 dS;d%?LS’a%%Jfo%%%% 8?&1%”&?'#%3&’ pstituted with one
C endefitly selected

or more substituents each indepen rom the group consisting o dr%x | and
Ci_4alkyloxy: @X?Wagzﬁ éiiﬁg@@%ﬂér&w@tmn and subgsequgnt wash stegs a 8¢ ectivey

anti-AB-antibody conjugate (biotinylated detection antibody, e.g., biotinylated 4G8
{Covance Research Products, Dedham, MA) was added and incubated for 2 minimum
of | h in order to allow formation of the antibody-Amyloid-antibody-complex. After

10 incubation and appropriate wash steps, a Streptavidine-Peroxidase-Conjugate was
added, followed 50 min later by an addition of Quanta Blu fluorogenic peroxidase
substrate according to the manufacturer’s instructions (Pierce Corp., Rockford, 11). A
kinetic reading was performed every 5 min for 30 min (excitation 320 nm/emission
420 nm). To quantify the amount of ABtotal in the soluble fraction of the brain

13 homogenates, samples and standards were added to JRE/rAB/2-coated plate. The plate
was allowed to incubate overnight at 4 °C in order to allow formation of the antibody-
amyloid complex. The ELISA was then performed as for Al42 detection.

In this model at least 20 % AB42 lowering compared to untreated animals would be
advantageous.

20  The results are shown in Table 4a:

c AB42 | APtetal c AB42 | APtotal c AB42 | Aptotal

NZ (%Ctrh) | (%Ctrl) NE (%Ctrl) | (%CtrDh NZ (% Ctrl) | (YeCtrl)

Mean Mean Mean Mean Mean Mean
1 57 100 54 71 96 91 68 94
3 py: o 36 78 92 92 60 103
1 64 97 61 89 97 94 64 953
3 = 94 67 71 99 05 85 95
p o o1 70 64 99 96 62 88
5 3 % 71 88 102 97 96 96
2 P 73 87 97 104 |65 110
T3 51 95 75 67 92 108 | 59 98
Y T %5 76 86 102 115 | 97 93
a8 = 107 80 97 102 130 75 94
o o1 o 52 85 96 131 51 84
a3 03 52 85 71 93 164 | 72 97




Xis CR5 or N; 1012.5 is hydrogen or halo; A'is CR6 or N; R6 is hydrogen, halo or Ci.4alkyloxy, A2, A3
and A4 each independently are CH, CF or N; provided that no more than two of A, A2, A3 and A4 are
N; 15 Y1 is EABINH2%is CR4 or N; Y3 is CH or;N; provided that only offeT6FF¥U$2¥d Y3 may
represent N; R4 is hydrogen, halo, Cl_alkyloxy, cyano, cycloC3_7alkyl, C2,4allcenyl, or Ci_tallcyl
20optionally substituted with one or more substituents each independently selected from the group
consisting of halo and Ci_olicyloxy; R.- is C2_6alkyl substituted with one or more halo substituents;
Choalkyl optiogg.jlxﬁ,%atijuted with one or more substituents each independently selected from the -
group consisting of piperidinyL, morpholinyl, pyrrolidinyl, Ar, 25Ci_6allcyloxy, tetrahydropyranyl,
cycloC3_7alkyloxy and¢ytleECang ajieyksayfaleGoveralky baw bstitsti cb with ede iomraarsaphenyl
morpholiny: °@H&?%'“ﬁ‘?ﬁ“ﬁé%%m&??‘%ﬁiﬁ%%%%%ﬂ%%wiﬂ@‘ o A Criz-0oAr
morpholinyl; pyrrolidinyl, tetrahydropyranyl; O-Ar; : 0 oxy; Ci_ea i0;.Ar; -0-Ar;
S NG E1a R e O e i T i i SRS, s BB i
2010/094647 PET/EP2O1 B0 BAS ARSI IS HERSHITB At ry - S BIRE RS I e i A may be
substituted with ereposdunersdbstittients éaokiindgpendenthesaledteddtba dhe graumaonsisting of Cl
aalkyl, Cz_saliggiyt.Glaalkylcarbonyi, halo and ClI aalkyloxycarbonyt; wherein each Ar independently

is 5phenyl optionally substituted with one or more substituents each independently
AP42 lowering agents can be administered in any standard form using any

standard method. For example, bui not limited to, AB42 lowering agents can be in the

10 form of liquid, tablets or capsules that are taken orally or by injection. AB42 lowering
agents can be administered at any dose that is sufficient to significantly reduce levels of
APB42 in the blood, blood plasma, serum, cerebrospinal fhuid (CSF), or bram.

To determine whether acute administration of an AB42 lowering agent would
reduce AB42 levels in vivo, non-transgenic rodents, e.g. mice or rats were used.

15 Animals treated with the AB42 lowering agent were examined and compared to those
untreated or treated with vehicle and brain levels of soluble AB42 and total AR were
quantitated by standard techniques, for example, using ELISA. Treatment periods
varied from hours (h) to days and were adjusted based on the results of the Ap42

lowering once a time course of onset of effect could be established.

20 A typical protocol for measuring AB42 lowering in vive is shown but it is only
one of many variations that could be used to optirize the levels of detectable Af3. For
example, AB42 lowering compounds were formulated in 20 % of Captisol® (a
sulfobutyl ether of B-cyclodextrin) in water or 20 % hydroxypropyl B cyclodextrin. The
AP42 lowering agents were administered as a single oral dose or by any acceptable

25 route of administration to overnight fasted animals. After 4 h, the animals were

sacrificed and AB42 levels were analysed.

Blood was collected by decapitation and exsanguinations in EDTA-treated
collection tubes. Blood was centrifuged at 1900 ¢ for 10 minutes (min) at 4 °C and the
pasma recovered and flush frozen fortater analysis. THe brain was removed from the

30 cranium and hindbrain. The cerebellum was removed and the left and right hemisphere
were separated. The left hemisphere was stored at -18 °C for quantitative analysis of
test compound levels. The right hemisphere was rinsed with phosphate-buffered saline
(PBS) buffer and immediately frozen on dry ice and stored at -80 °C until

homogenization for biochemical assays.



selected from the group consisting of halo, ClAalkyloxy, cyano, N122115 , morpholinyl, Ciaallcyt,
Ciaalkyloxy substituted with one or more halo substituents, and Ciaalkyt substituted with one or more
halo substithér818P#4- or 6-membered tieteroaryf selected from the gfFSUPFESNSISERYof pyridinyt,
10pyrimidinyl, oxazolyl, furanyi, thiophenyl, pyrazolyl, isoxazotyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxadiazolyl, pyridazinyl and pyrazinyt; wherein said 5- or 6-membered heteroaryl is optionally
substituted with one or more substituents each independently selected from the group consisting of

6 Ciaalky | b e G e oty from

mor 0 stifuents; eac is selected independently from
hydrogen or @%&ﬁ%ﬁﬁ%é@é‘%ﬁ&@ ﬁ?gtgélﬁjé%‘%fﬁl r%z.'g]prr@/t&age éni%ﬁaﬁ%gl@chf ClAalkylcarbonyl;
Z is 0 or NR9; R87S Hafdqur)46P 15 Yoy stisn Ay isuss figtéd Wﬁﬁ%&@@ﬂrﬁéﬁy& ifshitucnts 20each
in_dependentlycﬁei.ac}ewﬂ@mmlgmpmmBiﬁﬁﬁlge@hh@ln,thy@aﬂ}?p&peﬁ%ys;&ﬂo@@ 7allcyl and
Ciaalkyloxy; opg,pharmereulicaiRAccaniable asaiionsall assalvale:tharegt.2otdie compound
according to clgim 1 or {;1 §tere0|so1:mﬁr|c forg%tlféedﬁof ghe{fm.Z R is hl}/lgir]o en, Ciaalkyl, cyano, CF3,
or halo; R2 is &?B%Gé]rai 8?%?164%% ; gﬁ%% or Xlg s y%‘gene_(%&r:sha}o‘,%% S CRE or N; 30R6 is
hydrogen, halUee @RioeKy (e tRnaisE w4ckes irnepaod shts Y@ e e RESHNT$VIded that no
more than twovadfrAhcAZalAcandiid wme NS ML TECHDpNIL. 8 and2iisdCRuantiNy 3BvBulis@H or N;

Al42, '

10 To quantify the amount of ABtotal and AB42 in the soluble fraction of the brain
homogenates, Enzyme-Linked-Immunosorbent-Assays were used . Briefly, the
standards (a dilution of synthetic AB1-40 and AP1-42, Bachem) were prepared m 1.5
ml Eppendorf tube in Ultraculture, with final concentrations ranging from 10000 to 0.3
pg/ml. The samples and standards were co-incubated with HRPO-Jabelled N-terminal

15 antibody for AB42 detection and with the biotinylated mid-domain antibody 4G8 for
ABtotal detection, 50 ul of conjugate/sample or conjugate/standards mixtures were then
added to the antibody-coated plate (the capture antibodies selectively recognize the C-
terminal end of AB42, antibody JRF/cAB42/26, for All42 detection and the N-terminus
of AB, antibody JRF/rAR/2, for ABtotal detection). The plate was allowed to incubate

20  overnight at 4 °C in order to allow formation of the antibody-amyloid complex.
Foliowing this incubation and subsequent wash steps the ELISA for A342
quantification was finished by addition of Quanta Blu fluorogenic peroxidase substrate
according to the manufacturer’s instructions (Pierce Corp., Rockford, II). A reading
was performed after 10 to 15 min (excitation 320/emission 420).

23 For ABtotal detection, a Streptavidine-Peroxidase-Conjugate was added,
followed 60 min later by an addional wash step and addition of Quanta Blu fluorogenic
peroxidase substrate according to the manufacturer’s instructions (Pierce Corp.,
Rockford, 1I). A reading was performed after 10 to 15 min (excitation 320 nm/emission
420 nm).

30 In this model at least 20 % AB42 lowering compared to untreated animals would be
advantageous.



provided that only one of Y1, Y2 and Y3 may represent N;- WO 2010/094647-PCT/EP2010/051843 -
163 R4 is hydrogen, halo, Ci_alicyloxy, cyano, cycloC3_7alkyl, C2_4alkenyl, or Ciallcyl optionally
substituted With 2a&08¢atfore substituents each in %p{le\z/ndently selected frewuthEezgrougisonsisting of
halo and C14allcyloxy; R3 is C2_6allcyl substituted with one or more halo substituents; Ci_oallcyl
optionally 3 substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, Ci_oalkyloxy, tetrahydropyranyl, cycloC3_7alkyloxy and cycloC34alkyl;
cycloC3_ 7a|kyIT£)|per| 83%\ r% ,&%10' gﬁ@ rrolldlnyl tetrabydropyranyl; 0-Ar; NR7R8; C1,6alkyloxy;
Ci_oalkylthio; Ar - Ar or NH-Ar; 10 wherein each piperidinyl, morpholinyl and
pyrrolidinyl may be subgiifsited miigi.one ormore subgtitue rggtgggph mdnpende@tgé@elbg t£'§0m the

group co_nsistlr d-ef tlg/“ X phly Cirop“omyl, G4 zta{u‘{e%%b?&/&t&g D and@AaI%y 8)%3 (;{ ?/1) wherein

each Ar indeperrgen nally suhs moriergibs itUeh
independently selected"}am the¥fiBup consisting-Sftiala, 18Ealkyloky, cyantfeRRTRAI#0pholinyt,
C1 4allcyl and OISmllch%ubctltutﬁd with opéserimor® halp swbstituents;i@s a 5- & 6-mensbered
heteroaryl selected fromy¢he groyg,consisting of pyridinyl} pygimidinyl, oxazalyl, fyranyl, t@éophenyl
pyrazolyl, iSOXci%Q é/l thl%oty, |s%g1|a:zonL, tgu iazolyT,[oxadiazolyl, pyridazinytand pyrazinyl;
wherein said 5-6r6rmefrbered ..eteroaryIJ}el—(;;Eonu..‘,' stibsfifiited with-5Helortbre-R0stbstituents
each independeht/|seldéted [frofffthe| groug. Eonsisfifig of hditt C1.. 4aliZoxy, ¥yano. Chalkyl and
C1,4alkyl substitated with one orimore halp substitugnts; eag 1247 is selected independently from
hydrogen or Ci_alkyl; each R8 is selected independently from hydrogen or Ci_mlicyl; 25Z is 0 or NR8,;
R8 is hydrogen, or Cl.6allcyl optlonally substltuted with one or more substituents each independently
selected from the Kt ¢ g Xy-comalpharmaceutically acceptable
addition salt or a solvate thereof 303. The compound accordlng to claim 1 or a stereotsomeric form
thereof, whereiN¥f! %ﬂ%%ﬁﬁﬁycmallcyl cyano, CF3, or halo; R2 is hydrogen or Ci_alkyl; Xis CR5
or N; 5 The Notch transmembrane domain is cleaved by gamma secretase to release

Notch Intracellular C-terminal Domain (NICD). Notch is a signaling protein which

plays a crucial role in developmental processes, and thus compounds are preferred

which do not show an effect on the Notch-processing activity of the v-secretase-
complex.

10 To monitor the effect of compounds on NICD production, a recombinant Notch
substrate (N99) was prepared. The Notch substrate, comprised of mouse Notch
fragment (V1711-E1809), an N-terminal methionine and a C-terminal FLAG sequence
(DYDDDDK), was expressed in £, coli and purified on a column containing an anti-
FLAG M2 affinity matrix.

15 A typical Notch cell-free assay consisted of 0.3-0.5 pM Notch substrate, an
enriched preparation of y secretase and 1 pM of a test compound {compounds 8, 15, 92,
108, 114 and 130 of the present invention). Controls included a y secretase inhibitor
(GSI), such as (28)-N-[2-(3,5-difluorophenyl)acetyl|-L-alanyl-2-phenyl-glycine 1,1-
dimethylethy! ester (DAPT) or (28)-2-hydroxy-3-methyl-N-[(18)-1-methyl-2-0x0-2-

20 [{15)-2,3.4,5-tetrahydro-3-methyi-2-ox0-1H-3-benzazepin- | -yl Jamino]ethyll-
butanamide (Semagacestat), and DMSO, the final concentration of BMSO being 1 %.
Recombinant Notch substrate was pre-treated with 17 uM DTT (1,4-dithiothreitol) and
0.02 % SDS (Sedium Dodecyl Sulfate) and heated at 65 °C for 10 min. The mixture of
substrate, gamma secretase and compound/DMSO was incubated at 37 °C for 6 to 22

25 hours (h). 6 h incubation was sufficient to preduce the maximal amount of NICD and
the cleaved product remained stable for an additional 16 h. Reaction products were
processed for SDS PAGE (Sodium Dodecyl Sulfate-Poly Acrylamide Gel



R5 is hydrogen or halo; 35A" is CR6 or N; R6 is hydrogen, halo or Cl.4allcyloxy; A’, A4 and A4 each
independently are CH, CF or N; WO 2010/094647PCT/EP2010/051843 - 164 - provided that no more
than two of MOAZI0AB@Ad A" are N; Y'is CH or Ngéz is CR4; Y3 is CH; &Rteszhydesgen, halo,
Cl4alkyloxy, cyano, or Cinalkyl optionally substifu{ with one or more halo substituents; R3 is
C2_6alkyl substituted with one or more halo substituents; Ci..6aLlcyl optionally substituted with one or
more substituents each independently selected from the group consisting of piperidinyl, Ar,

Cn6alkyloxy, tetrahydropyranyl, cycloC3. 7alkyl and 10cycloC34alkyl; cyclo 7alkyl; piperidinyk
morpholinyl; pﬁr%%ﬁ%?%é%#fd%%%@ﬁ%?%%ﬂ?%?@%a ‘é{mi/f‘&%}té%gﬁﬁhio; Ar; CH2-0-Ar;
S-Ar; NCH3-ARTSPRAY. 1,10%%&5*@5%fﬁﬁ@ﬁ@ﬁ?ﬁﬁ%ﬁpﬁm@wm@i@w@mﬁmﬁmﬁv be substituted
with one or motel gubstitfients bachnpdependéritlyGrie@eddmizeihe group consisting of Cl -4alkyl,
15C2_6alkenyl, Cinallgicarbonyl, halo and CiAalkyloxycarbonyl; wherein each Ar independently is

phenyl optionally subtitited WW%@%@Y@%&WH@R@E%QW@%%M@ gidéfed ffom the
group consistingdf Halomhdinedl ok veygand ONRFRE o photinyt, @heatky HanpkGinelkyl Fubstituted
with one or margdiale-subsiiteeBisheanaPGSIMBRPE R halereait saleeiedyfram the group
20consisting of gl Py tesold: fura, ihiopherdpyiaz ol spsazald, tiazoy.
isothiazolyl, thigdiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl; wherein said 5- or 6-membered
heteroaryl is o&%ﬂﬁﬁf%’ﬁﬁﬁﬁ@@ﬂ’%@? S oAb tie e LaidNEidently selected from the
group consisting,phaje,fnialkylaxy, cyano, Cndalkyl and CinalLkyl substituted with one or more halo

f
et from e TSP o b B SO SR o NS e b g o
in a co-cuiture system and utilized the Dual-Glo Luciferase Assay System (Promega) to
monitor NICD production. 2 stable cell lines, N2-CHO and DL-CHO, were estabhished
to express full-length mouse Notch2 and Delta respectively. Cells that expressed mouse
Notch were also transfected with 2 plasmids, pTP1-Luc and pCMV-RLuc, to express
15 firefly and Renifla luciferase. Expression of firefly luciferase was under the controf of
TP1 promoter that responded to NICD activation. The CMV promoter that drove the
expression of Renilla tuciferase did not respond to NICD activation and therefore was

used to contro] for transfection efficiency and compound toxicity.

N2-CHO cells were seeded at 1x10°/well in 24-well plates the day before
20 transfection. On the second day, cells were double transfected with 3 pg/well pTP1-Luc
(expressing firefly luciferase) and 0.3 ng/well pPCMV-RLuc (expressing Renilla
luciferase). After 6 h incubation, transfected N2-CHQO cells were washed and DL-CHO
cells (2 x 10° cells/well) were added.

Compounds were pre-mixed with DL-CHO cell suspension in a five-point
25 curve. Typically, compound treatment was performed in duplicate with a serial 1:10
ditution (3 uM-0.3 nM) in DMSO. The final concentration of DMSQ in a given culture
was 1 %. Controls included non-transfected cells and transfected cells treated with a
GS8I or DMSO only. Luciferase assays were performed after 16 h co-culture and
compound treatment,

30 The luciferase assay was carried out according to manufacture’s instructions.
Briefly, cells were washed with PBS (Phosphate Buffered Saline), lysed with Passive
Lysis Buffer (Promega), and incubated at room temperatare for 20 min. Lysates were
mixed with Dual-Gio Luciferase Reagent and the firefly luciferase activity was
measured by reading the luminescence signal in the EnVision 2101 Multilabel reader.



Zis0or NR9; R9is hydrogen, or Cl6alkyl optionally substituted with one or more substituents
each 30independently selected from the group consisting of halo, phenyl and Cjnalkyloxy; or a
phaiinaceuti¥8itHeEEptable addition salt or a SOlé Be thereof 4. The coMpPBERrTdACSG8ding to claim 1
or a stereoisomeric fotui thereof, wherein R' is hydfogen, cyano, halo, or Cinallcyl optionally
substituted with one or more 35hydroxyl radicals; R5 is hydrogen; Y'is CH or N; WO
2010/094647-PCT/EP2010/051843 y2 is CR4 or N; Y3 is CH; provided that onIy one of Yl and Y2 may
represent N; isl Qﬁdrggel& Ezio%CI agllkx Xﬂ oo %C% %II%II Czd_ all§§ Aza%é%%;ahcyl optionally
substituted with one or mare su nts eac Indepen en se}ec e }}G group con5|st|ng of
halo and CI AL} S48 ¥ 9allcyl substituted with one or more halo substituents; Ci_oallcyl

optionally SUbS“tUtEdI‘ﬂét?e%?s%%%Qrﬁcﬁ%!!?%@ Pﬁéﬂédeﬁg %‘?Q%‘Jq %%‘%Rﬂﬁ&%@‘ il group
consisting of pip Cloal,lc tetrahydropyr 0C3.. 7a|eo¥l 10cycloCallcyl

substituted Wltﬁcgr‘rg Pr%?eai)qﬁén P§gf)§ﬁﬂféﬁ‘€(§‘8 i”l‘@ﬁ%ﬁsf’%ﬁ thvBre &"4lo
substituents; cytidd® ¥y ancybepiperiding ﬁﬂ@rﬁﬁoﬂmhteﬁéh%ﬁﬁbpwwwemﬁ ol @i@tﬂ&ﬁb}@)ﬂ
Choallcylthio; AgspedtizeDy A hidick:ABo@ipbiarddiny doo-|-roethy k- Grex038-pyrigint:sewheveifiaach
piperidinyl andwrg%r%%r{xlﬂyﬁg ﬁkﬁﬂﬁé&med with one or more 15substituents each independently
selected from the group consisting of Cl Aalkyl, C, 4alicylcarbonyl, halo and Cj alkyloxycarbonyl,
wherein each By {haepedigentiuisadzenyl optionally substituted with one or more substituents each
independently selected from the roup consisting of halo, ClAalkyloxy, cyano, NR7R8, Cj_iallcyl,
Ci-lalkyloxy substituteQSHith B F‘Fﬁo?é‘%‘?ﬁ‘f]oﬂ%g%%?ﬁﬁ%?sex&ﬁﬂ’@ﬂ%{ﬁlﬁ KUbSHTREH T one or
more haldlsubgtimelatéh) omelBliny S:yreenbetethivetbrcamybselbote difiont. thehgroupeconsibting of
pyridinyl and thieppeBM sithereidsaid Staidmembered-tsteroaivhis prRlignly-eulstiteted with one or
more substitue A%%%Iagndependently selected from the group consisting of halo and C1_4allcyl
substituted wit e or more halo substituents;

Typical examples of recipes for the formulation of the invention are as follows:

1. Tablets

15 Active ingredient 5 to S0 mg
Di-calcium phosphate 20 mg
Lactose 30 mg
Talcum 10 mg
Magnesium stearate 5mg

20 Potato starch ad 200 mg

2. Suspension

An aqueous suspension 18 prepared for oral administration so that each milliliter
contains 1 to 5 mg of active ingredient , 50 mg of sodium carboxymethyl cellulose, 1
mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml

25 3. Injectable
A parenteral composition i prepared by stirring 1.5 % (weight/volume) of active
ingredient in 0.9 % NaCl solution or in 10 % by volume propylene glycol in water.

4. Ointment

Active ingredient 51to 1000 mg
30 Stearyl alcohol jg

Lanoline Sg

White petroleum I5g

Water ad 106 g



25each R8 is selected independently from Ci_4allcyl or CI slkylearbonyl or a phatmaceutically
acceptable addition salt or a solvate thereof 5 The compound according to claim 1, or a stcr oisomeric
foini thereoWWRHEM4RYTis methyl; 30R2 is hydrogep; or a pharmaceuticBfif &Be8gtB¢addition salt or
a solvate thereof 6. The compound according to claim 1, or a stereocisomeric foiiu thereof, herein Rl is
C,.4allcyl; 35R2 is hydrogen; X is CH or N; Al is CR6; R6 is hydrogen, methoxy or halo; A2 is CH or
N; A7 and A4 are CH; Y1is CH or N; Y2 is CR4; Y3 is CH; 5R4 is hydrogen, halo or C1.4alkyl; R3 is

phenyl optionglys FHESIIRS 0 005 Srere OSHENS FAChIBHRpSRdRA seeeisttrom the

group consisting 0 R8.and ClAaticyl s ﬁstltut with one or rcgfore halo

substituems; FOTEMHE %@C@ﬁr%@ f‘d}fewaﬂ&m?aw PTERRGYS R AR, BrelY
phannaceuticalitizcoceptpbfeddaditonséddt or a solvate thereof. 157. The compound according to clalm

1, or a stereoisomeric form thereof wherein Rl is G1 . 4alic
?iedsona [e variations ar¢ not to be regarded as a Xc;ﬂaﬂure from the scope of the

5 invention. It will be obvious that the thus described invention may be varied in many
ways by those skilled in the art.



R2 is hydrogen; X is CH; A'is CR6; 20 R6 is F or methoxy; A2 is N or CH; A3 and A4 are CH; Yl is CH
or N; Y2 is CR4; 25Y3 is CH; 1R4 is hydrogen or methyl; R3 is phenyl optionally substituted with one
or more sub¥ftdeH{e%4eh independently selected from the group consisBigBFHA & methoxy; Z is
NR9; 30R9 is Ch6alkyl; or a phaimaceut cally acceptable addition salt or a solvate thereof 8. The
compound according to claim 1, or a stereoisomeric form thereof, wherein Rl is Cialkyl; 35R2 is
hydrogen; X is CH; Al is COCH3; A2 s N; A3is CH; A.4 is CH; WO 2010/094647- 16
-PCT/EP2010/p51843 7 Yi, Y2 and Y3 are CH; R3 is phenyl optionally substituted with one or more
halo substituents; Zis NR9,

10

13

25

30

1. A compound of formula (I)
N::<
yA : g\(fl\/z
A
Pe T I
S TN
R
=l

R 0

or & stereoisomeric form thereof, wherein

R'is hydrogen, cyano, CFs, halo, or C;aalkyl optionally substituted with one or more
substituents each independently selected from the group consisting of hydroxyl
and C,salkyloxy;

R*is hydrogen, C;.alkyl or halo;

Xis CR®orN;

R’ is hydrogen or halo;

Alis CR® or N;

R’ is hydrogen, halo or C;4alkyloxy;

A*, A® and A* each independently are CH, CF or N;

provided that no more than two of A', A%, A” and A” are N;

Y'is CHorN;

Y?is CR*or N;

Y*is CH or N;

provided that only one of Y', Y* and Y? may represent N;

R* is hydrogen, halo, C;4alkyloxy, cyano, cycloCaqalkyl, Coaalkenyl, or Calkyl
optionally substituted with one or more substituents each independently selected
from the group consisting of halo and Cyalkyloxy,

RYis Cosalkyl substituted with one or more halo substituents;

Ci.¢alkyl optionally substituted with one or more substituents each mdependently
selected from the group consisting of piperidinyl, morpholinyl, pyrrolidinyl, Ar,
Calkyloxy, tetrahydropyranyl, cycloCssalkyloxy and cycloCsalkyl;
cycloCs_salkyl substituted with one or more phenyl substituents optionally
substituted with one or more halo substituents;

cycloCsqalkyl; piperidinyl, morpholinyl; pyrrolidinyl; tetrabydropyranyl; O-Ar;
NRRS; Cisalkyloxy; C;salkylthio; Ar; CH,-O-Ar; S-Ar; NCHz-Ar, NH-Ar; or
1,6-dihydro-1~methyl-6-0x0-3-pyridinyl;



R9iS C _6allcyl; 50r a pharmaceutically acceptable addition salt-or a solvate thereof. 9. The
compound according to claim 1, wherein the compound is N43 -fluoro-4-(4-methyl- |
H-irnidazol-wg)phenyd{2-(4-fluorophenyD-1,6-d etg I- 1Himidazo[4,5-c]meiditezsamingssN- [3
-fIuoro-4-(4-methy|-1H-imidazol-l-yOphenyll-Z-(&- %Jbrophenyl)-l,6-dimethyl-lHimidazo[4,5-c|pyridin-
4-amine .2CH3S03H, :
N-P4luoro-4-(4-methy1-1H-imidazol-1-yl)pheny11-2-(4-fluorophenyl)-1,6-dimethyl-IHimidazo[4,5-ebyri
EerT:l e?hslryll-:]-ebeznj&]l-dég(g{fgﬁl %pélg?g%%l)nyl,[gc{pp to ?ﬁ(y a5n ﬁ)yr?r%? i%%ﬁmlg%zeoslu s¥i:‘|c1)1t§d %)r/ilihchnyl] 1
2-(4-fluoropheny1)-Nagaathiogybstiente taph lHdiniddeniv sy doypidi el frounetyididenzimidazol-
4-amine .2HC1, 2-(2Bediflmernphenaybind-15-amethaxoby(4hme el Hriidazal:loyd)-2-pyridiny11-1-
methy1-1H-benzimidazol-4-amine .2HCI .H20,
2-(2,3-difluoropheny¥ et Gade o qadpigthijl- 1H-imidazo 1-1-y1)-2-pyridiny11-1-
methyl-IH-Benzimidatetd-agtimelly substituted with one or more substituents each independently
2-(4-fluoro-3-methoxyphRmNIB iR Ss At - HH iRz -4 R,
PYridiny11-1-methyl-1 -b]en [ daﬁ%lif‘f%mﬁ?e, - 4-f\$?ro£3-meﬁ£o :
xypheny1)-N16-metAS 8 metHtm-imidas o] AR S %%/}’i’én g;-fzr%]gfﬁyhf-ﬁfwbenzimidazol-4
amine, 2-(3,5-dimettiBs§Fpteans BRLA46AetheBEEIedHath phad: @arolrle YDRMSPIdRYII- | -
methy1-1H-benzimidaz el 4-aminte:r@HE k2@, solected from the group consisting of pyridinyl,

2'(3’5'0"m%thoxyph%@%}i&ﬂﬁgﬁ;m&mﬂﬁ%ﬁ% h'éﬂi_)ﬂ]py_razolyl_, isoxazolyl, thiazolyi, ) )
dazol-l-yl)-2-pyr|dmg/l][-lmetlh |- Haben%l |daéq1- -amin ,I[lC|lIJdI an .stqre chemically isomeric
form thereo or  phATIREQU I A e Ao S AP S RSB ot 'S0 H0hs compound
according to claim 10Whesiberee Beieipatnd ierrq@ iy srBpHEHATIN- CceRIRS LAy |-
1H-imidazol-1-y0-2-py¢idimiependweitty deHddiehaimitiazolsd-amibeingrod lpharMaeatically acceptable

addition salt or a solyae theregf. WO, 201 Y/A94RAZRCTERZMOIDR43 Ad «rRharmacsitical
composmﬁ? comprls#1ga§§£ihahmace tically acce tablsa arrier and, as active ingredient, a
ical V& Amoth i

therapeutically effec PO RSP SR EULRRES RSN Bie of claims 1 to 10. 512. A
compound as dgfiped |papvenaetclaimsid RHhikdss 8s@ madicament. 13 A compound as
defined in any onzl%sclairps 1 to 10 for thg—g treatment or pr enﬂon of@ disgase or condition selected

. gac is selécied independently. Irom i ér%% N, L 4alkyl or ;_4&?]% .carﬁg)orzyg, .
from Alzheimer’s disease, fraima i&Brain |r¥1ury, mil gnitivé impairment, Senility,"dementia,
dementia with ey BOERE, 10cerebral amyloid angiopathy, multi-infarct dementia, Down's syndrome,
dementia assodiatedswitir&larkins6h's tigeas® iy derméntia asgoaiatedmith bétaimamyioid. 14. The
compoundgecording.ionGhagpehamipreincibe sliseass:iohizosiens siserseyano, pheny!,

cycloCs.ralkyl and Cyualkyloxy;

or a pharmaceutically acceptable addition salt or a solvate thereof.

2. The compound according o claim 1 or a stereoisomeric form thereof, wherein

2
Lh

R’ is hydrogen, Csalkyl, cyano, CF; or halo:

R? is hydrogen or C;_alkyl;

Xis CR’ or N;

R’ is hydrogen or halo;

AlisCR or N;

30  R®is hydrogen, halo or C;alkyloxy;
A*, A% and A" each independently are CH, CF or N;
provided that no more than two of AL A% AYand At are N;
Y'is CHor N;
Y?is CR* or N;

35 Yis .CH or N;

provided that only one of Y', Y* and Y° may represent N;



1515. Use of a compound as defined in any of claims Ito 10 for the manufacture of a medicament for

the modulation of gamma-secretase activity.

WG 2010/094647 163 PCE/EP2010/051843

R is hydrogen, halo, Csalkyloxy, cyano, cycloCaalkyl, Coualkenyl, or C;qalkyl
optionally substituted with one or more substituents each independently selected from
the group consisting of halo and C;_salkyloxy;

R’ is Cysalkyl substituted with one or more halo substituents; C,.salkyl optionally

h

substituted with one or more substituents each independently selected from the group

consisting of piperidinyl, Ar, Cjsalkyloxy, tetrahydropyranyl, cycloCs.salkyloxy and

cycloCsqalkyl; cycloCs alkyl; piperidinyl; morpholinyl; pyrrolidinyl;
tetrahydropyranyl; O-Ar; NR?RS; Cisalkyloxy: Cygalkyithio; Ar CH-O-Ar; S-Ar,

NCH;-Ar; or NH-Ar;

10 wherein each piperidinyl, morpholinyl and pyrrolidinyl may be substituted with one or
more substituents each independently selected from the group consisting of Ciaalkyl,
Cygalkenvl, Cyaalkylcarbonyl, halo and Cjsatkyloxycarbonyl
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

15 Ciualkyloxy, cyano, NR'R?, morpholinyl, C;.ealkyl and C;_alkyl substituted with one
or more halo substituents; or a 5- or 6-membered heteroaryl selected from the group
consisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyi;
wherein said 5- or 6-membered heteroaryl is optionally substituted with one or more

20 substituents each independently selected from the group consisting of halo, C;.
salkyloxy, cyano, C;salkyl and
C;.4allkey! substituted with one or more halo substituents;
cach R’ is selected independently from hydrogen or Csalkyl;
cach R® is selected independently from hydrogen or Cialkyl;

25 Zis O or NR%,

R’ is hydrogen, or C,.satky! optionally substituted with one or more substituents each

independently selected from the group consisting of halo, phenyl and C_alkyloxy;

or & pharmaceutically acceptable addition salt or a solvate thereof,

30 3. The compound according to claim 1 or a stereoisomeric form thereof, wherem
R’ is hydrogen, C;alkyl, cyano, CF: or halo;
R? is hydrogen or Cyalkyl;
Xis CR* or N;
R’ is hydrogen or halo,
35 AisCRorN;
R® is hydrogen, halo or C;alkyloxy;
A% A% and A" each independently are CH, CF or N;
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provided that no more than two of Al A% AYand A are N;

Y'is CH or N;

Y?is CRY

Y*is CH;

R* is hydrogen, halo, C;alkyloxy, cyano, or Ciaalkyl optionalty substituted with one
or more halo substituents;

R® is Coealkyl substituted with one or more halo substituents; C,.calkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C.salkyloxy, tetrahydropyranyl, cycloCasalkyloxy and
cyeloCa salkyl; cycloCssalkyl; piperidinyl; morpholinyl; pyrrolidinyl;
tetrahydropyranyl; O-Ar, NR'R®: C qalkyloxy; Cialkylthio; Ar; CH>-O-Ar; S-Ar;
NCH;-Ar; or NH-Ar;

wherein each piperidinyl, morpholinyl and pyrrolidinyl may be substituted with one or
more substituents each independently selected from the group consisting of Cy salkyl,
Coealkenyl, C;qalkylcarbonyl, halo and C;salkyloxycarbonyl;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Craalkyloxy, cyano, NR'R®, morpholinyl, Ciaalkyl and Ci4alkyl substituted with one
or more halo substituents; or a 5- or 6-membered heteroaryl selected from the group
consisting of pyridinyl, pyrimidinyl, oxazolyl, furanyl, thiophenyl, pyrazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl and pyrazinyl,
wherein said 5- or 6-membered heteroaryl is optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Crqalkyloxy, cyano, Craalkyl and Cialkyl substituted with one or more halo
substituents;

each R’ is selected independently from hydrogen or C;aalkyl;

each R® is selected independently from hydrogen or Cysalkyl;

Zis O or NR’;

R’ is hydrogen, or Cisalkyl optionally substituted with one or more substituents cach
independently selected from the group consisting of halo, phenyl and Cy.qalkyloxy,

or a pharmaceutically acceptable addition salt or a soivate thereof.

4. The compound according to claim 1 or a sterepisomeric form thereof, wherein
R' is hydrogen, cyano, halo, or C;4ulkyl optionally substituted with one or more
hydroxyl radicals;

R’ is hydrogen;

Y'is CH or N;
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Y is CR or N;

Y is CH;

provided that only one of Y' and Y* may represent N,

R’ is hydrogen, halo, Calkyloxy, cycloCayalikyl, Cosalkenyl, or

Cyaalkyl optionally substituted with one or more substituents each independently
selected from the group consisting of halo and Cy_4alkyloxy;

R’ is Caalkyl substituted with one or mote halo substituents; Cisalkyl optionally
substituted with one or more substituents each independently selected from the group
conststing of pipenidinyl, Ar, Cysatkyloxy, tetrahydropyranyl and cycloCs ralkyl;
cycloCaralkyl substituted with one or more phenyl substituents optionally substituted
with one or more halo substituents; cycloCs.-alkyl; piperidinyl; morpholinyl;
tetrahydropyranyl; O-Ar; Cisalkyloxy; Crsalkylthio; Ar; CHp-O-Ar; NH-Ar; or 1,6~
dihydro-1-methyl-6-ox0-3-pyridinyl;

wherein each piperidinyl and morpholinyl may be substituted with one or more
substituents each independently seiected from the group consisting of Cy.aalkyl,
Cjaalkylcarbonyl, halo and C;salkyloxycarbonyl;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Ci4alkyloxy, cyane, NR'RY, Ciaalkyl, Cy4alkyloxy substituted with one or more halo
substituents, and Cyqalky! substituted with one or more halo substituents; or

a 3- or 6-membered heteroaryl selected from the group consisting of pyridinyl and
thiophenyl; wherein said 5- or 6-membered heteroaryl is optionally substituted with one
or more substituents cach independently selected from the group consisting of halo and
Cisalkyl substituted with one or more halo substituents;

each R® is selected independently from C,salkyl or C;alkylcarbonyl

or a pharmaceutically acceptable addition salt or a solvate thereof.

S. The compound according to claim 1, or a stereoisomeric form thereof, wherein
R' is methyl;
R’ is hydrogen,;

or & pharmaceutically acceptable addition salt or a solvate thereof,

6. The compound according to claim I, or a stereoisomeric form thereof, wherein
R'is C;aalkyl;

R’ is hydrogen;

XisCHorN;

Alis CRY;



10

15

20

25

30

35

WO 2010/094647 PCT/EP2010/051843

- 166 -

R’ is hydrogen, methoxy or halo;

A’is CHor N;

A’ and A® are CH;

Y'is CHor N; Y is CRY; Y is CH;

R* is hydrogen, halo or C;4alkyl;

R’ is phenyl optionally substituted with one or more substituents each independently
selected from the group consisting of halo, Cpalkyloxy, NR'R® and C;.salkyl
substituted with one or more halo substituenis;

R’ is hydrogen;

R®is C,ualkylcarbonyl;

Zis NR”;

R’ is Cyalkyl;

or a pharmaceutically acceptable addition salt or a soivate thereof.

7. The compound according to claim 1, or a stercoisomeric form thereof, wherein
R is Craalkyl:

R is hydrogen;

X is CH;

Alis CRY;

R’ is F or methoxy,

A% is N or CH;

A? and A* are CH;

Y'isCHorN;

Viis CR4;

viis CH;

R* is hydrogen or methyi;

R® is phenyl optionally substituted with one or more substituents each independently
selected from the group consisting of halo and methoxy;

7 is NR”;

RY is C;salkyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

8. The compound according to claim 1, or a stereoisomeric form thereof, wherein
R!is Ciqalkyl;

R? is hydrogen;

X is CH;

Al is COCHy; A% is N; AY is CH; A is CH;
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Y, Y% and Y* are CH;

R’ is phenyl optionally substituted with one or more halo substituents;
7 is NR’;

R’ is Cyalkyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

9. The compound according to claim 1, wherein the compound is
N-I3-fluoro-4-(4-methyl-1 H-imidazol-1-ylyphenyl}-2-(4-fluorophenyl)-1,6-dimethyl- 15~
imidazoi4,5-clpyridin-4-amine,

N-[3-fluoro-4-(4-methyl-1 H-imidazol-1~yl)phenyl]-2-(4-fluorophenyl)-1,6-dimethyl- 1 H-
imidazo[4,5-c]pyridin-4-amine .2CH3S0:H,
N-[3-fluoro-4-(4-methyl-1H-imidazol-1-yhphenyl}-2-(4-fluorophenyl)-1,6-dimethyl-1H-
imidazo{4,5-¢]pyridin-4-amine .2HC],
2-(4-fluoropheny!}-N-[6-methoxy-5-(4-methyl-1H-imidazol-1-yl)-2-pyridinyl}-1-methy!-
1 H-benzimidazol-4-amine,

2-(4-fluorophenyl)-N-[6-methoxy-5-(4-methyl-1 H-imidazol-1-yl)-2-pyridinyl}-1-methyl-
1 H-benzimidazol-4-amine 2HC],
2-(2,3-diftuorophenyl)-N-[6-methoxy-5-(4-methyl-1A-imidazol-1-yl}-2-pyridinyl]-1-
methyl-1H-benzimidazol-4-amine 2HCI .H,0,
2-(2,3-difluorophenyt)-N-[6-methoxy-5-(4-methyl- L H-imidazo - 1-y[)-2-pyridinyl]-1-
methyl-1 H-benzimidazol-4-amine,

2-(4-fluoro-3-methoxyphenyl}-N-[ 6-methoxy-5-(4-methyl-1 H-imidazol-1-y1)-2-
pyridinyl]-1-methyl-1 H-benzimidazol-4-amine .2ZHCI H,O0,
2-{(4-fluoro-3-methoxyphenyl}-N-[6-methoxy-5-(4-methyl- 1 F-imidazol-1-y1)-2-
pyridinyl}-1-methyl-1 H-benzimidazol-4-amine,
2-(3,5-dimethoxyphenyl)-N-{6-methoxy-5-(4-methyl- 1 H-imidazok1-yl)-2-pyridinyli- 1-
methyi-1H-benzimidazo-4-amine .2HC1 .10, or
2-(3,5-dimethoxypheny!)-N-[6-methoxy- 5-(4-methyt-1H4-imidazol-1-yl)-2-pyridinyi]-1-
methyl-1H-benzimidazol-4-amme,

including any stereochemically isomeric form thereof or a pharmaceutically acceptable
addition salt or a solvate thereof.

10. The compound according to claim 1, wherein the compound 18
2-(4-fluorophenyl)-N-{6-methoxy-5-(4-methyl- 1 H-imidazol-1-y])-2-pyridinyl}-1-
methyl-1 H-benzimidazol-4-amine,

or 4 pharmaceutically acceptable addition salt or a solvate thereof.
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A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as
defined in any one of claims 1 to 10.

A compound as defined in any one of claims 1 to 10 for use as a medicament.

A compound as defined in any one of claims 1 to 10 for the treatment or prevention
of a disease or condition selected from Alzheimer's disease, traumatic brain injury,
mild cognitive impairment, senility, dementia, dementia with Lewy bodies,
cerebral amyloid angiopathy, multi-infarct dementia, Down's syndrome, dementia

assoclated with Parkinson's disease and dementia associated with beta-amyloid.
The compound according to claim 13 wherein the disease is Alzheimer's disease.

Use of a compound as defined in any of claims 1 to 10 for the manufacture of a
medicament for the modulation of gamma-secretase activity.



