WO 20101089292PCT1EP20101051244 - 1 NOVEL SUBSTITUTED BICYCLIC HETEROCYCLIC
COMPOUNDS AS GAMMA SECRETASE MODULATORS 5Field of the Invention The present
invention isyganeesRgshysith novel substituted bicyclic heterocyclic compoyRdsypsefishas gamma
secretase modulators. The invention further relateslto processes for preparing such novel compounds,
phatmaceutical compositions comprising said compounds as an active ingredient as well as the use of
said 10 compounds as a medicament. Background of the invention Alzheimer's Disease (AD) is a
progressive neurodegenerative disorder marked by loss of memory, cognition, and behavioral stability.
AD afflicts 6-10% ofthéfobUlRtidhl bVErRGdGBENE UpEBE0E B ldr 6de(BBPRISNPS 188ding cause of

dementia 15 and the third leading caugeef deathraftes cadipvasgatardjsease 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 ot havea simpleetiotogy, hrowever; it has beemnmassociated with certain

risk factors including (1) age, (2) family history and (3) head trauma; other 20factors include

envwonm%ntalﬁ fﬂ%%ﬂﬁkq}é’nlt%fls of education. Specific neuropathological lesions in the limbic and

cerebral cortices Include Intracellular neurofibrillary tangles consisting of hyperphosphorylated tau
protein and the extratalijasscapasticomiiforlamagarebates Divastyiedd briabeptideas:(arityloid

plaques). The spaiot,cRrIPRRENIGLAMYS lagEs At he 3MVIGLRRIR haheRaaaheta or AB)
peptides of various len hs A varlant%ﬁhereo which Is f31-42- p tlde (Abeta 42), is believed to

be the major cAUSHHE éé’ﬁ?%‘?‘b%ﬁ? dFEThTRIYI R % ‘é‘fﬂ% fiEREUAB peptide (Abeta-40).
Amyloid beta iecthprpioetsligticoproeiuss of arpredursogstotairmshett antijdoiskeprésidsor protein
(beta-APR) or ARR)ohmainiiah wadlyenset autosomal dominant forms of AD have been linked to
30misscnse mutations in the f3-amyloid precursor protein (fl-APP or APP) and in the presenilin

proteins | and & sty dgitetionset forms of AD have been correlated with a specific allele of

A L L e B e T T
heterogeneity, b4l Fcféfhﬁ§I@ﬁlﬂﬂ”le)@ﬁ%iﬂ%s#ﬁﬂéﬁbé‘fﬁﬁ&igfébﬂﬂﬁdﬁ%éif@@fﬁéhé%ﬁ&‘%ﬁ@ has provided the
best clues for adpgiaiin\MEr 202 6BAPAZ RCT/ERRE1L A RE2 A4 s-tBe- | Hagiapetitie appearekido AD. All
tnown s Abe L o
cascade hypothE&EHY f]%\éé(gf H%l@ﬁ%@féfﬁ@d& t@féT T E0%AE tef’n%’ Iﬁ#ﬁeﬂ} ﬁ}w‘ggatween AP

peptide exceeds $100 billion annually.
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AD does not have a simple ctiology, however, it has been associated with
certain risk factors including (1) age, (2) family history and (3) head trauma; other

20 factors include environmental toxins and low levels of education. Specific
neuropathological lesions i the iimbic and cerebral cortices mclude intracellular
neurofibrillary tangles consisting of hyperphosphorylated 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,

25  Abeta or AB) 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, late onset forms of AD have been
correlated with a specific allele of the apolipoprotein E (Apok) gene, and, more
recently, the finding of a mutation in alpha2-macroglobulin, which may be hnked 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



5generation and AD pathology emphasizes the need for a better understanding of the mechanisms of
AP production and strongly warrants a therapeutic approach at modulating A13 levels. The release
of Ap peptidgs i pesistated by at least two proteolytic activities referred tpasdpsaindsyzsgcretase
cleavage at the N-terminus (Met-Asp bond) and the? 10C-teiminus (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 kDa membrane-bound carboxy terminal fragment
(CTF). The latter is believed to give rise to AP peptides following cleavage by y-secrctase. The amount
of the longer isbsnerAGamrizcllectiVelinvreaidut feputiendsteasaeiyoeqtainti8metations in a
particular protejie(sgseptidlctiod drese-myisiionsihayepbidenicoralatedhsith eaibeonsst, familial
Alzheimer's disgasg.Jeigiose. AR [RSIIeNSH B mAamGBSCARENAIS 12,05 A gulprit of the
ers It has.n wtg at the o

pathogenesis of Alzhel disease. come clear th y-secretase activity cannot
be ascribed to™ &HdIEapro R Bstttairt e SslodtiedWithhalikelydmbRebT et REpidteins. 20The
gamma (yj-segratasscactivity kepideslagiimzhmuitiptioteire ¢ donplbxtcontaicisigreiteadttfour
components: theesealipr (RS pRetcesinel stiaasiin.arhsl.and-Reom. SRR RS Reterodimer consists
of the amino- and c?rboxxgimiqal PS fragments generated by endoproteolysis of the precursor

i modUuiatin VS 2 i . .
protein. The two aspart%te of the catalytic site are at the interface of this hcterodimer. It has recently

been suggested 25thaksicastidn sayesita gaminaraecislase-sibst e tecariak:The.functions of

the other me f 13-SECr re unknown; but they: are all required for activity (Steiner,
2004. Curr. A%%%?ﬁ%r%%%@%ﬁ%%%%%%@e X\{?Rﬁy é]f c,l)lllju (f#[]%{ ﬁ% ebé)u é)rar%gct: \anism of the
second cl@avae SERBdLrithainda el e ditipralifeniesy stinidia b osipele WA bdtdme one of
the prime 30tallgpetsisrsthkeseaich fosccorapoolrdecfofitheltrdatmenthofAizhieomeis AlSasd) Various
strategies havg iR RIGRARESK O IAIDe NG HAMRSREIRIA% N ARG S cisease) rapging- from

targeting the catalvtic. site directly, developing substrate:specific inhibitors and modulators of
st I 0 M TR 0D B IR SN e SR ogies.
Volume 1, 1-6&@@@6%%99@5‘& VaREH): SHEEmIp SHIREIE R B tedtbiB P IHER T 408 HBEIetHEBs as
targets (Ldmemz@bdns-3 = jBecretaspsian irecapeliti;stdriete imAdrbeierisidiseasecipatents 2000-
2004. Expert QpiR cIehRatenis kit AA03: 148 Wiscase ARG IRISAIRYING, WRS L8 85 HHlYsuPPOrted Dy
biochemical studies in Wtc’ll h an effect o ce_rt%ln NS@IDS o%-%%ﬁase Wag.shown (Weggen et al
(2001) Nature 714 6560 LIS BTG BRF7 87 IF RRU &S00 TR SIARS: et al (2002) J.
Neurochem. 83, 100%; Fuikaen (2203kJc G/ininvesty k1 2-Ad0)Rotgntiakimiatiopadar tge,use of

NSAIDs to prevent or treatﬁ%] are their |nh|blgso Wellitiltlgllaté of C!gg(togrlg%%ses, which can lead to

unwanted sidesgﬁgc?é?taeh% eif 8Wagﬁ§0§é%e rAtion (Pareto gt, ij_oﬁ}fgg: Chem. 48,

5705-5720).  WO-RROSM3(:LE9-telaiesdadueierosyalic Ranvalivasaneibeliolsg-as gamma
secretase mo%%lﬁa} OIS ot 1\4\49%00%%1%%9&9%?'0?%% Iﬁﬁnn?;% eC{éOégPlggrnds th@t are klﬁeful for the

treatment of neuroélélaéneratlve éllrsea.s & Caused b amyf(r)li proltrelns Such as Alzfteimer's disease,

senile dementPDsR s &5 hiiteradiinsimgnsiass the apey-sudsabesgoreribiYo aryl compounds
and their use ifrapoduiatiogamylbidapdoprotatd-A007 113 e ldisclases iMidazopazinecompounds as

MAPKAPKS inhibitars,useful for lhe . aatmeant afidgarnerativeand, inflaematorkAiseases
WO-2004/01796 relat[es to benzimidazoles as coa l‘f\llbatclon factor Xa,llﬂhl ito sfor$ treatment of
i s

thromboé&mbolic Nesses. * V TRa eSS & Srong ne osrrﬁg%%icgg%rpouﬁ snv?/l(i)gﬁ_ovo u
y-secretase acHoiBPEHePE By OPATHITEHSH 8GE hnctheyarparetuiioh ity iisease. It is an

object of the p(Baemtr|rEAti Qo AtkdomaResarnalidtata 28-EHst one of the disadvantages of the prior

art, or to provide a useful alternative. It is accordingly an object of the present invention to provide
such novel Compounar§?15> 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,



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 prevention of Alzheimer's disease.
The present disclosure, in a first aspect, concerns novel compounds of Foilulu (I): Het2 HetiA3 (I) WO
2010/089292- 4 -PCT/EP2010/051244 and stereoisomeric forms thereof, wherein Het' is a
5-membered or 6-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3), (a-4) or (a-5):
XGIN--R1RIRN N (a-1)\R2(a-3) (a-2) 5R is H or CiAalkyl; Rl is H, CiAalkyl or Ci-talkyloxyCi4allcyl;
R2 is Chalky et oS hesepeeiasirRc o2 e e F Eeath sttt WRH <4 KyiPfovided that
Gl and G2 aredpot. SitnultBaeotssiy,N4E3 i420H or N; Rtha and RI" each independently are hydrogen or
CiAalkyl;

A Indeed, this finding was recently supported by biochemical studies in which an

effect of certain NSAIDs on y-secretase was shown (Weggen et al (2001) Nature 414,
6860, 212 and WO 01/78721 and US 2002/0128319; Morihara et al (2002) J.
Neurochem. 83, 1009; Eriksen (2003) J. Clin. Invest, 112 , 440). Potential limitations
for the use of NSAIDs to prevent or treat AD are their inhibition activity of COX
enzymes, which can lead to unwanted side effects, and their low CNS penetration
(Peretto et al., 2005, J. Med. Chem. 48, 5705-5720).

WO-2008/137139 relates to heterocyclic derivatives and their use as gamma
secretase modulators,

WO-2005/115990 discloses cinnamide compounds that are useful for the
treatment of neurodegenerative diseases caused by amyloid B proteins such as
Alzheimer’s disease, senile dementia, Down’s syndrome and amyloidosis.

WQ-2004/110350 relates to aryl compounds and their use in modulating
amyloid j.

W0-2007/131991 discloses imidazopyrazine compounds as MAPKAPKS
inhibitors useful for the treatment of degenerative and inflammatory discases.

WO-2004/017963 relates to benzimidazoles as coagulation factor Xa inhibitors
for the treatment of thromboembolic illnesses.

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

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

prevention of Alzheimer’s disease.

The present disclosure, in a first aspect, concerns novel compounds of Formula (I):

a2 H
N
A17T “Het?

A
Het’ A3

(1



Al is CR3 or N; wherein R3 is H, halo or Cidalkyloxy; 15 A2, A3 and A4 each independently are CH,
CF or N; provided that maximum two of Al, A2, A3 and A4 are N; Het2 is a 9-membered bicyclic
aromatic helggpamelesdigying formula (b-1) or (b-2): 20 Z1is CH or N; Z2jsGR a4 Na48,is CH or N;
provided thatof Z1, Z2 and Z3 is N; Yl is CH or N; %2-s CR" or N; WO
2010/089292PCTIEP2010/051244 - 5 - Y3 is CH or N; provided that maximum one of Y1, Y2 and Y3
is N; R4a is H; halo; ClAalkyloxy; cyano; cycloC3_7alkyl; CiAallcylcarbonyl;  Aalkyloxycarbonyl; or
Cidalkyl optionally substituted with one or more substituents each independently selected from the
group consistirgdfthainantaminobRétedialoh@tiAalkyloxy; cyano; cycloC3.7alkyl; or ClAalkyl
optionally SUb%ﬁ@ﬂ‘@@%@l&ﬁ@e@é&ﬁ??ﬁrﬁ&%%%rﬁﬁ@“hi&@ﬁﬂ%fé,en“y selected from the group
consisting of halo.and amino; I?é iﬁ H; h@lg c%gﬂo; gi_ lkyloxy; C2_6alkenyl; or Ci_aalkyl optionally
substituted wit aé'r?@o?rrlr}%raé(gu s '%u‘é)h & e%ié iHd&pen fently selected from the group consisting of
10ClAalkyloxy Qg{& R6'is C2_6allcy1 sybstityseg with one or morefi&lq substituents; Ci_salkyl

optionally substitute with;one or more §ubstiﬁmﬁ1ts eatr independently seledfed frgm the group
consisting of piperidiyl, Ar, Cigoalky R tetrahydropyranyt,.cyc 7alkyloxy, cycloC3.7alkyl;
cycloC3_7alkyl; ClAalkylcarhonyl; t&rahydropyranyl; Ar; RBRONY 15carbonyl; or CH2-0-Ar; Rist is
C2_6alkyl substituted witfone or alo substituents; Ci_oalkyl@ptionally stiffstituted with one or
more substituents eagh-independently seléﬁied fram3the group consisting of piperidinyl, Ar,

Ci_oalkyloxy, tetrahydropyranyl, cycloC3_7alkyloxy, and cycloC34alkyl; cycloC3_7alkyl,

cycloC3_7allcyl substituted with one @r-Enore phenyl 20substituen & tionally substitutqd with one or

- more halo substituents; piperidinyl;
5 R%is Hor Caalkyl;

R'is H, Cy.alkyl or CualkyloxyCialkyl;
R* is Cy4alkyl;
XisOors;
G'isCHorN;
10 G%is CH, Nor C substituted with C;_salkyl;
provided that G' and G are not simultancously N;
G*is CH or N;
R'% and R'® cach independently are hydrogen or Cy_salkyl;
Al is CR? or N; wherein R? is H, halo or Ciaalkyloxy;
15 A% A’ and A® each independently are CH, CF or N; provided that maximum two of Al
A% At and A'are N;
Het” is a 9-membered bicyclic aromatic heterocycle,
having formula (b-1) or (b-2):

Rée REe
N \ N
/ 25 NR’
z2 7 \L P
\Zz/ \Yz/
{b-1) (b-2)

20 Z'isCHorN, -
7?is CR*™or N;
7?is CH or N; provided that maximum one of 7! 7t and 27 8N
Y'is CHorN;
Y?is CR* or N;



morpholinyl; pyrrolidinyk NR8129; tetrahydropyranyk 0-Ar; Ci_6alkyloxy; C1_6alkylthio; Ar; CH2-0-Ar;
S-Ar; NCH3-Ar; or NH-Ar; wherein each piperidinyl, morpholinyl, and pyrrolidinyl may optionally be
substituted WigLeng.gy,fore substituents each independently selected fr%m%w&ﬁw&stlng of
25CIlAalkyl, C2_6allcenyl, CiAalkylcarbonyl, halo, afd CJAalkyloxycarbonyl; wherein each Ar
independently is phenyl optionally substituted with one or more substituents each independently
selected from the group consisting of halo, CiAalkyloxy, cyano, NR8R9, morpholinyl, CiAalkyl, and
ClAalkyl substituted with one or more halo substituents; pyridinyl optionally substituted with one or
more 30substiftiéists BasiNnptepekdehtiynselanted frerafthie, Jroapidohisisting of halo, CiAalkyloxy,

cyano, CIAaIkﬁ4a{gq{Cpﬁ@,Lk@I1 M?tgg tedoith %6@3%@@1h@|10 SubRLtERLS; oxazolyl optionally
substituted wit more C|A ¥|C5Ubﬁ(tl th| 0 §°n lly substituted with one or more
halo substituent&*% ﬁ% 8ef5 et i %‘s gtg c"ﬁ%éﬁﬁ&’é&%&éﬁﬁ%gﬁ%r Cl Aalkyl;
R7is H, Ci oaﬁ@&héﬁﬁﬂ?ﬁﬂ?@b’o@tﬁ@@té@ m@ﬁe@nm@e%mgtnﬁbﬁfseé@nme,- independently
selected from W& grelypenGisting oikhateaphanyloandaGlidatyloxkyapstihephasmaeaudically
acceptable adqiipn, 3alfe-fRd R SAIAIES. ISk naot RE RSN SlRGIRSIR BlBRCANFS methods

for the preparatign of compounds of Formula (I) and phar aceutlcal compaositions comprising them.

In a second asHERERNEPEHE provided a pharmaceutlcal composition comprising a phamiaceutically
acceptable camigisdhdiads artive Bgralidatyatherdpertically: effbstivetmmibntwdkatesdpitind as
defined above gne of R RIGERATEAMRALINGR ShERIISING M Watd Tasnddo snagilaigitheg/sgecretase
activity i |tro @n%ﬂk} |vo agg% are therefore useful in the treatment or prevention of Alzheimer's
dlseaserz1 AD), traum tIngraln |njufy mild cognitive impairment (MCI), senility, dementia, dementia with
Lewy bodies, &ré%%@%t&@%féﬂé‘fﬁ? RRRT-TAPES R B A @M&ﬁtﬂéa%mentla
associated withuPstrkingionlthdiseasenardsdestienti assoidtedndititlhatde et/ ki ﬂre@oaably

Alzheimer's dl%ﬁ%ﬁ%@?ﬁr wd%s m%@g@gr{y{g@ Tg@g;lgy ig@’ujg v, andn view of the
aforementioned f follows hat e suitable for use
asa medlcame o ance? m%ﬁ trfierey igaﬁlljgv e&tg}é %’rﬁ'@’ d above for use as

a medica}ﬁent.cafb()ﬂ}}féréféé%e@aﬁy the compounds are suitable in the treatment or prevention of
Alzheimer's dig€aseC cengbraliniylaid ahbiopathynoattkinfarstdementadementiajaugilistica or Down
syndrome.  Jng fourif AsRAEL NGRS HRYIRRE @atzﬁrﬂneg&tt&m %Q[t%{t@%%\ﬁ%t&f%&%ﬁeatmem or
prevention of a disease 0 Qondé‘r?%nt% %ted @WP Alzheimer's dlsease traumatic br ury, mild
cognitive impafiP&fit e ﬁ’tPerd EAHR it Ra T BaReal deta PR éﬁélopathy,
multi-infarct de@ﬁénﬁw@@dxrﬂﬁoévﬁdmﬂﬂé; teriséntialagsodistibdadititParkinsonssediberse and dementia
associatex wntb@@tﬁu@iﬁw@iﬁonaﬂyﬂﬂ@s@ﬁ&&@mdtsowe@@%t@@@B«tﬁﬁ:é@tﬁ@@@ﬁc@ﬁﬁ compound

according to “flcgfgase a gfﬁh })EII%?RS SO v%te S}o ?’r% Pgte\recafma lil haimaceutically

acceptable aci on salts and df for the Manutacture of a medicament

for the modulaﬁoﬁag‘fw}%’@er’e’taggfaa oty H%taé‘écﬁﬁ A %éﬁa there is provided the use of a
compound as céfingd edsbvepfondie hraoniadivse, ef.é ppedicime madp o thie teétinenbstitoredention of a

disease or condioprselesistt tr@mlm@es AlahsimpesidissAas. daumAlRIB P T Gognitve

impairmennt, senilit |th Lewy. dles Id a glopathy, multi-infarct
dementid] owrf'éélnff}’t Tﬁé? 33%?8 V\({j %IIVI?% E’%rklnﬁ ade( gg@’é”?’gﬁ dementia associated

with beta-amylBRErem %@%t @Wﬁ@t}ﬁa tﬁﬂthe%ﬂlﬂatl@)%mn@ﬁ%tﬂaﬁéh YryEEEase activity
resulting in a dedreasents éh&rmtﬁpea@mt@us&iodt&ﬂﬂéﬁrﬁ&p@t@e@ prasdudeddreapreferred. One

advantage of the comPAUNGRAL, thgotrt £OmpOwNds m%cpt,eS% REIANUEES AN, ligdn their
enhanced CNSrJ)enet aélon he p resg}%yglsc&)és#é 1]1,1] now rt er described. In the following

passages, différent 5 ReBi tﬂ?‘&%étéﬂ’é PaY e ‘é PERHHESect so defined may
be combitfed vwithstfiyotherch dpéateod ebestieeraibBom| S iy inticaneitingioé wdntrary. In particular,
any feature indigateidyasbeingnprefersad PeadaniageaussmaDe tRARIRe thwihalay other feature or

features indiCa&ﬁgséﬁlgﬁig?g)&%@i@&@ﬁﬁ@%ﬁ%\%ﬂ%ﬁh one or more Ciallkyl substituents; or
thienyl optionally substituted with one or more halo substituents,
each R® independently is H or C;alkyl;
35  cach R’ independently is H or Cysalkyl;
R’ is H, Cyealkyl optionally substituted with one or more substituents each



WO 2010/089292PCT/EP2010/051244 - 7 - Detailed description When describing the compounds
of the invention, the terms used are to be construed in accordance with the following definitions,
unless a context dictates otherwise. 5When indicatiig the number of substituents, the term "one or
more" means from one substituent to the highest possible number of substitution, i.e. replacement of
one hydrogen up to replacement of all hydrogens by substituents each individually selected from the
indicated groups, provided that the not mat valency is not exceeded, and that the substitution results in
a chemically sipRle.£OmRe YA R BosP MBYhEhthat stk BHTHisisNENRRUS dT s WMivRisalation to a
useful degree of ngrit%}from a reaaﬁfion mixtl,g]ee, a(ﬁdt.form ggtgon itﬁ]{[é)s% t\,ha er:zs-la?l%ticfagent. Thereby, one,

two, three or ﬁﬂ?r HURHHPHRS ﬁfeaf:ecr?%t&. nabarltllé)u ar one, two or three su Sititents are preferred.

More in particular ong, SURSHANEISRIEIREEHncerns meABERIMNAIRkHAIGF Qinfidlagen” as a group
or part of a groFB iS generic 153f%r fluoro, chloro, bromo, iodo unless ce herwise is Indicated. The
Fipdihee r

term "Cl_6alk{ BFCErT) FeraPSYS Ry FORAFH Fadikal of Formula 01426, |
wherein n is a numbgr tanging L {Refe £ pRAYLOEQHRSCAPRTSE EampigiR FREAR-AIMS, In

particular from Ito 4 carbon atoms, maore in particular from 1 to 3 carbon %oms, still more in particular
1 to 2 carbon &RHS KA rﬁffﬁgﬁgﬁ e oF‘fb?‘éﬂXﬁéI%F’éFﬁ%eH‘ia@ Srgﬁ%%tfﬁﬁﬁé’d as indicated
herein. When effscivscrpoisntiséd bergiovadlosdlsgizedatisoi-atom, the subscript refers to the number of
carbon atoms that the hamed group may, contain, Thus, for example, Cislicyl includes all linear, or
branched alkyl grou Mﬁﬁﬁé&?@é‘ﬁ"i‘l&ﬁﬁ %”8%988%13'[‘5%%,@r’fb&&%‘ﬂ%@&%ﬁ'gﬁéﬁ(ﬁgtfﬁ? example
methyl, ethyl, seiivipyh iqropyl 2-rigthykdtind thartforsesefutsrisberteestiecyt orputykngobatyl and
tert-butyl), penfy}nd I8 SQmers IS d-anthiie ﬁ%[ﬁ%lﬁn@{l chifegitive Hutanen @acgalicyl” as a
group or part of algro refers tp a rrlerocglrliyl ra%icg of Foé@uka al%orlogd%ﬁli\évha?hreiqnql i,g_a number
ranging from 7986 f%%ﬂf&}l ?@fpsl%(‘)hlrﬁpnseé’v om 2 to 6 carbon aﬁoms, T p%r ICalar }rom 2t04
carbon atomsinfioge densapiatioorr raynzans densurintsnesiakrywiholpdintep baiitesse8 branched
and may be subsfiiiadasdneigaies bereinm WhianR:seastyipliis sised harainstollandag-a carbon atom,

the subscript r ferg1 to th%hngggger o{ Ocﬁrba1 go%%rﬁ%gla%ia%@%ﬁg ' ed group may contain. Thus, for
e

example, C2_ gﬂléy fheludes airt ea}, rbran yl groups with between 2 and 6 carbon atoms,

and thus includes sughasW QT er@aTRlereERMbiiP EhRYh a V(3 2 0HOMBEAAB0 & G o PRI Q1051244
i-propyl, 2-met[1}gi§ {gs,\él th%g%@ar%gﬁlctﬁ i?% ?%(eégstr ‘(}}?’éqésné%ﬂ 5}351{351%%%? et?ﬁtébt%}(@a?ge?'&y'ﬂ?&lg its

t
. QO .
isomers, hexyl'and its’isomers, e term as a group or part of a’group refers to

a hydrocarby! ifa@iexi¢idosamane @drs Acfingdereavatss assambarsdirgifgfrom 1 to 4. C1 alkyl groups

5 comprise from Ito Marbon atoms,,in articula&sfrom 1 t%ﬁe car%on atgms mare.in xg%rﬁi%lflar lto2

re stitable in the fregtment or preve :
carbon atoms. Alkyl grSﬁep%S e%/a %tlkllr?eé)rm Srbrancheéd an may be Substiutedas indicated herein.

When a subschipphiitsed disrass fsrsWitlga vat on sitpathihedliidefaset drapetBareMERBer of carbon
atoms that the;ngimadgeupimayeehtaiz. Thus, for example, ClAallsyl includes all linear, or branched
alkyl groups with 10between | and 4 carbon atoms, and thus includes such as for example methyl,
ethyl, n-propyt, i-propyla feunbtispieathiltroistyptcaitidie ¢omnmensl @s. definpsi ahpvis S tealh Butyl), and
the likeh- Tlffseet%ﬁﬁbﬁ%li E'ﬁi&%@&/ﬁﬁ%@gf&%@éﬁ&ﬁfm Algiﬁt;eﬂmﬂ*@@g@age, &J@dﬁ@ﬁlmamn@fp,aﬂl?mimula
OR" wherein le is C1 6alkyl. Non-limitj amples of sui . XY oXYy,
ethyloxy, prop‘f/?g)?i/ : ‘IFSS 01161 %ni%{g(l%;sl, %ﬁ?@%{ﬂe&ﬁ, (Pergégrtlad 191&1%17&36@)@!%, X&}%%?Wéw
angiopathy, multi-infarct dementia, Down's syndrome, dementia associated with

Parkinson's disease and dementia associated with beta-amyloid.

The present disclosure also concerns to the use of 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 manufacture of'a
medicament for the modulation of y-secretase activity. Hence, in a fifth aspect, there is
provided the use of a compound as defined above for the manufacture of a

medicament for the treatment or prevention of a disease or condition selected from



isobutyloxy, sec-butyloxy, tert-butyloxy, pentyloxy, and hexyloxy. The term "CiAalkyloxy" as a
group or part of a group refers to a radical having the Formula OR' wherein IR is CiAalkyl. Non-limiting
examples of suitable ClAalkyloxy include methyloxgaethyloxy, propyloxy, isopropyloxy, butyloxy,
20isobutyloxy, sec-butyloxy and tert-butyloxy. In the framework of this application, C2_6alkenyl is a
straight or branched hydrocarbon radical having from 2 to 6 carbon atoms containing a double bond
such as ethenyl, propenyl, butenyl, pentenyl, 1-propen-2-yl, hexenyl and the like. The term

"cycloC3. 7alkxhzﬁ&a%&rdﬁ&@m@mﬂgae @%ﬁ%ﬁﬁﬁh& ratediphysiasasbantadical having
from3to 7 caébon atoms. Non- mﬁgﬁe Jes of bIe (i%;loc37alk I mdllill%.e-— C}lclopropyt

cyclobutyl, cy ﬁi’ﬁ%‘fﬁf ?Sltﬁl@x‘ﬂt é?)fy?e f5&sP? Ky%xy B6RE or in
combination, ﬁ@f@ﬂ@m@,d}@ﬂiw$mmgﬂf@m@ﬁmF@@R@%ﬁéﬂéﬂ?ﬁ#@@@?&ﬁ@@?&ﬂ@l Non-limiting
examples of 3Rspitableteiated wialkdaxyinghide cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy. The chemical names of the compounds of the present invention
were generated accassiry tocthepeonbeitiamalu(@sfonfertopdatiop e Geemisalanbsttacts Service.
WO 2010/089232RfI R 20K408 424k rative ol RSO PAIMARRIIR{GiBsudesheuldde-elgar that the
other non-depicted tautomeric form is also included within the scope of the present invention.

When any variable oCograimoteghaftbnedimpeindiy eqrstinicht, @anpodefintichdpmsmpendent. 5it
will be appreqﬁg@gg{;@ﬁgmqgmlg@mgggwgggﬁ%{%@igﬁ and their pharmaceutically acceptable
addition salts and stcreoisomeric forms may contain one or more centers of chirality and exist as
stercoisomeric formsThEhectenmiisieseriscineric fofimgibadeusédd énechnlieforedgfinegall dHepossible

isomeric formgsgg al hecompRunds o LHERrR YA MRMPISRESSy {g{gg%%mrwse 10mentioned or
indicated, the c |caI dg % ati nofc gounds denotes thel m|x ur of a I $lbl?hstereochem|cally

isomeric form&'f#o STHIB s?a?le% g ?gpe(?ﬁf‘)é%sﬁ%f AVE yolr “Corfi gura?on
substituents mbiwmdnmmqmmﬁMrmwd|@&l@maym§@@ém@m®gﬁ% may be
trans-configuraliapife@MRRUAYS BRETIRAS TN E: Sk enBondsicanklayeaideal & stereochemistry at
said double bogd \?aeremsomerlc 15forms of the compounds of Formula (I) are embraced within the
scope of this inven fhtion When a specific stereoisomeric form is indicated, this means that said foini
is substantially free, i.e. associated with less than 50 Vu, 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 1 % of the other isomer(s). 20When a specific regioisomeric form is indicated, this
means that said foirn is substantially free, i.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 | % of the other isomer(s).



For therapeutic use, salts of the compounds of Foi',luta (I) are those wherein the 25counterion is
pharmaceutically acceptable. However, salts of acids and bases which are non-pharmaceutically
acceptable Way:asasking use, for example, in the preparation or purificatig-phka Rhasmageutically
acceptable compound. All salts, whether pharmacettically acceptable or not, are included within the
ambit of the present invent ion. 30The pharmaceutically acceptable acid and base addition salts as
mentioned hereinabove or hereinafter are meant to comprise the therapeutically active non-toxic - acid
and base addition salt forms which the compounds of Formula (1) are able to form. The
pharmaceuticailyptadedgeapidtEaid addition salts can conveniently be obtained by treating the base form
with such appropriat cid.(ﬁgcpro ri tte acids compg% , for Vt\/.O 2%0/0892%?CDE|§2010/051244
example, inorganic acids SUch a 1%%/ BRATR S © .§? AP &itoHE SFRYAFSEEIQ 8Rid, sulfuric,
nitric, phosphoiféieifieedhs fikeetaess, witbihafmderias stiepideniormdsarnpiatadeatielapropanoic,
hydroxyacetic,daeit@igyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic,
fumaric, malic, tartaric, citric, Smethanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,
cyclamic, 3alicylic, p-AHFOSAIRIRE PariBiebahaltHi sy ddi 1oy cps 1T S S aRTErRTEoean be
converted by treatsobstitwith @tlapprdpsigieshibienitchthe freaddoiastofonn. rEpR eemsposnsis of Foimula

() containing ap.@eigis RRAPRMALASP Je sauRsiRdaipdhsiinanstoxis MeakerAming Addition salt
comprise, for GO AIE LA R e PR AR AR PGS e o
sodium, potaséiribFdghesigrlisatciurhcsais iirdeite dikepenand witlt opgamiendabasise.q. primary,

secondan anddéfideoiy ialipbaticanghareratitiamines:sfthdasmeshylaminasthasine, propylamine,
Isopropylaming, {86 [ous PbAIIIG I e RerkclimelRming dledamine, dieggglamine

dipropylamine,ﬂ\%i}i;sopro yrlamin?%, di-n-butylamine, pyrrolidine, piperidine, morpholinc, trimcthylaminc,
tricthylaminc, HHBFOPYREMHE, RiEmttidmB By HAME qitoIIHe sntH RYRGIME P& BEhzathine,
N-methyl-D-glddarnimeahijelribansnebstittsnairdpsefitsrevdith amino acids such as, for example, arginine,

lysine and the like. Conversely, the salt form c e cqnverted by 20treatment with acid into the free
acid form.  Thete i%r‘]‘%&%eha?mgﬁdg% tﬂ]éa#)? {8s BNt dtiBF IO #HiEHthe

compourlds offfsrfinge(Phire dplente. feoilo g wwelithertiscdalisdinetasbf. Examples of such forms are e.g.
hydrates, alcoholates and the like. The compounds of Formula (1) as prepared in the processes
described below 25@@ eg%l%yr#%‘éaslbgd%at et BF IFa%]Ee?TﬁEO &f’lf‘?'best%fiaéﬁg]fﬂ?(%ﬂ%&dﬂi&;can be
separated frorfidraranBther folloWiRigiam-irotwmiesshegdreroeetitrés Casdarisp afsseparating the
ena_Miomeric foasmﬁrc;fetﬁerﬁqmtpeuad&@ﬁiﬁmuiq;ﬂt}_dlmMelﬂeﬁl Iiiqyi@c@ﬂr@ﬁnﬁ@g{aﬁb}bé tsing a chiral
stationary phagg3aid G ?@S‘%ﬁhﬁm%ﬁ%,‘%ﬁmﬂ{é‘?ef%‘{z%x%é%?'%‘?qbfc‘}%b‘ﬁ?&%?@& 1

corresponding pure sterepchemically isomeric 30forms of the appropriate starting materials, provided
that thg l%(g Ct? OP8 ipay 86 linear or %)lranc ed and may be substltuteF()*P B g P

subscript is used hercin following a carbon atom, the subscript refers to the number of

as mdicated herem. When a

carbon atoms that the named group may contain. Thus, for example, C_salky! includes
all linear, or branched alkyl groups with between 1 and 6 carbon atoms, and thus
includes such as for example methyl, ethyl, n-propyl, i-propyl, 2-methyl-ethyi, butyl

25 and its isomers (e.g. n-butyl, isobutyl and ter-butyl), pentyl and its isomers, hexyl and
its isomers, and the kike.

The term "Cysalkyl” as a group or part of a group refers to a hydrocarbyl radical
of Formula CyHz,:1 wherein n is a number ranging from 2 to 6. Cogalkyl groups
comprise from 2 to 6 carbon atoms, in particular from 2 to 4 carbon atoms, more in

30 particular from 2 to 3 carbon atoms. Alkyl groups may be linear or branched and may
be substituted as indicated herein. When a subscript is used herein following a carbon
atom, the subscript refers to the number of carbon atoms that the named group may
contain. Thus, for example, Cz.galkyl inciudes all lincar, or branched alkyl groups with
between 2 and 6 carbon atoms, and thus includes such as for example ethyl, n-propyl,



stercospecifically. Preferably if a specific stercoisorner is desired, said compound would be
synthesized by stereospecific methods of preparation. These methods will advantageously employ

enantiomerigallyspaligostarting materials. In the framework of this applicasinn, as¢opppound
according to the invention is 35inherently intended to-comprise all isotopic combinations of its chemical

elements. In WO 2010/089292PCT/EP2010/051244 -- the framework of this application, a chemical
element, in particular when mentioned in relation to a compound according to formula (1), comprises
all isotopes and isotopic mixtures of this element. For example, when hydrogen is mentioned, it is
understood to referd. ZHngtki3thanbunibandatstiverens. 54 coinpplundatgbrdingtebikigJnvention

therefore inhergnitlyl gy iges:a-£URBAURE WithoRRNeOEIIAke igetopes of one or more element, and
mixtures thereof, including a radioactive compound, also called radiolabelled compound, wherein one

or more non-radioactiie &omsChaslisdénsregrasedbyeored eftitsumtiactive isdropebyBydivelterm
"radiotabelled sprapeURAC [Bimeaniany campawstasseidingdm forula ()apriatRpbaimaceutically
acceptable Sa'éaﬁl%&%%ffeaﬁm?ggg%m%@E&&%fh%lﬁg&ﬂ%&%%%%a?%%ﬂ Pl Gempound can

be labelled with positron or with gamma emitting radioactive isotopes. For ra |d1igand1-%inding

techniques, th823194%ohitr THPUEAARSmMMEXhE ABRTER PolEs b B &TEIshEAT 8P IRaging, the most
commonly usetHpbiitishae midinste(FETradibactvelisoippesiard HE I8 B0 mad t8Noall of which are

15accelerator praused ane-haverhalblives.0hRe: JQARANEJAsMIRURSHESRECHNE nazince the
half-lives of th%ggtg%(ji?gctiv isot%p it feasible to u e atinstitH;[ions which

S are hort, it is ank
have an accelerator on sié ()lnret)ﬁa‘enp%er’odh“é%jgcﬁ,} "5‘%5 |?n%ﬂﬂg% their ﬁs@%ege&og %}\}?é’gﬁ/‘ﬁlsed of these
are '8F, 99mTEeORrDY 4Rd 4 sabogriomaniithiiet prduderationetiley Rempleangilyl sibdliction, isolation
and incorporatieprapd, mptepule? 20ettey kadwin tottherskitlerdqpersofe. g. »-botphrtichiiay] 4he radioactive
atom is selectegl; gﬂrgﬂ@%gqg&bo of hydrogen, carbon, nitrogen, sulfur, oxygen and halogen. In
particular, the radioactive isotope is selected from the group of 3H, iic, 18F, 1221, 1231, 1251, 1311,
"Br, 76Br, 7713r and B2Brras ‘(sedliplohg 'specification partiche @ppended claimsl¢hichsingglar forms

"a", 25"an," ang¢ thenalsRehde-nivrel keferants urlassthe.contexhrleary digiates otherwise. By way
?d or more1 than one colmgyo%n ox The terms
fo

of exa_lmqlg, ’ %rarfgqlolnd'{nr&gggs RIS 8##! 0XY, PIOPVIOXY, 1SOpropyIo ¥
described aboy&and others Use m?ﬁe s%em cation are wen understod Ho8&%h the art.

30Preferred fEARUHEEI ST InECOMBIIN ol BT Ve RERIN ary. 366 fsat10Rth. The present invention

concerns novel compqund oigoqﬂulg)g?l); A2 N Al -7 HetiA3 WO 2010/089292-.12 .

_PCT/EP2010/051244 and%iere‘é‘isé% He forms tharac f‘%ﬁﬁﬁﬁoup RIS TEaC Having
the Formula OR” wherein R" 1s Cy 4alkyl. Non-limiting examples of suitable
Cisalkyloxy include methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy,

20 isobutyloxy, sec-butyloxy and fert-butyloxy.

In the framework of this application, C,salkenyl is a straight or branched
hydrocarbon radical having from 2 to 6 carbon atoms containing a double bond such as
cthenyl, propenyl, butenyl, pentenyl, 1-propen-2-yi, hexenyl and the like.

The term “cycloC;.7alkyl” alone or in combination, refers to a cyclic saturated
25 hydrocarbon radical having from 3 to 7 carbon atoms. Non-limiting examples of
suitable cycloCs salkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

The term “cycloCayalkyloxy” alone or in combination, refers to a radical
having the Formula OR?, wherein R? is cycloCs.salkyl. Non- limiting examples of
30 suitable cycloCasalkyloxy include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy.

The chemical names of the compounds of the present invention were generated
according to the nomenclature rules agreed upon by the Chemical Abstracts Service.



Het} is a 5-membered or 6-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3), (a-4) or
(a-5): (a-2)(a-4) 5Ris H or Ci_4alkyl; Rl is H, C,4alkyl or CI alkyloxyCislkyl; R2 is Chalkyl; X is O or

S; Gl is CHywp 14308 CH, N or C substituted with CI Aalkyl; provided ghaiip:aad &p2 are not
simultaneously N; G3 is CH or N; RI" and Ruth each-independently are hydrogen or Ci..4alkyl; Al is

CR3 or N; wherein R3 is H, halo or CiAalkyloxy; 15 A2, A3 and A4 cach independently are CH, CF or
N; provided that maximum two of Al, A2, A3 and A4 are N; Het2 is a 9-membered bicyclic aromatic
heterocycle, having formula (b-1) or (b-2): (b-1)(b-2) 20 Zlis CH or N; Z2 is CR" or N; Z3 is CH or N;
provided that maximiirraigediRgcaneliz $orms); iyshosiia eariedr yatithemharmn-depicted

tautomeric form 1s also included within the scope of the present invention.

When any variable occurs more than one time in any constituent, cach
definition is independent.

5 It will be appreciated that some of the compounds of Formula (1) and their
pharmaceutically acceptable addition salts and stereoisomeric forms may contain one

or more centers of chirality and exist as stereoisomeric forms,

The term “sterecisomeric forms™ as used hereinbefore defines all the possible
isomeric forms that the compounds of Formula (T) may possess. Unless otherwise
10 mentioned or indicated, the chemical designation of compounds denotes the mixture of
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
15 forms of the compounds of Formula (I) are embraced within the scope of this invention.

When a specific stercoisomeric form is indicated, this means that said form is
substantially free, i.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 1 % of the other isomer(s).

20 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 %, more
preferably less than 10 %, even more preferably less than 5 %, further preferably less
than 2 % and most preferably less than 1 % of the other isomer(s).

For therapeutic use, salts of the compounds of Formula (1) are those wherein the
25  counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not, are included within the ambit of the present

mvention,

30 The pharmaceutically acceptable acid and base addition salts as mentioned
hereinabove or hereinafter are meant to comprise the therapeutically active non-toxic -
acid and base addition salt forms which the compounds of Formula (1) are able to form.
The pharmaceutically acceptable acid addition salts can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for



WO 2010/089292PCT/EP2010/051244 - 13 - Y3 is CH or N; provided that maximum one of Y1, Y2
and Y3 is N; - R4 is H; halo; Chstkyloxy; cyano; cycloCislkyl; CiAalkylcarbonyl; C,allcyloxycarbonyl; or

Cislkyt optiqpglhy suastigyted with one or more substituents each indepengeqilyysglgsigd jrom the
group consisting of halo and amino; 5Rib is El; hald¥ €l4alkyloxy; cyano; cycloC3slkyl; or CiAalkyl

optionally substituted with one or more substituents each independently selected from the group
consisting of halo and amino; R5 is H; halo; cyano; Cl_slkyloxy; C2_6alkenyl; or Cialkyl optionally
substituted with one or more substituents each independently selected from the group consisting of
10Ci_slkyloxy exanhislonReansubsiitusechwithohebolinicréssalgstituentblercloimgdpdnasmly selected
frorr tgg QLOTQ%Dmgﬁiﬁ,Qﬁﬁiﬁ,eﬁ}ﬂiwoﬁbm i lsylgwci@é,r@bl%@wgm&b mdagfsﬂkslfloxyéagdo
cycloC3sLkyl; yl:. Ciskyl nyt: tetranydr anyl: Ar; - 15¢arbonyl; or CH2-0-Ar;
nob K is C2_6§)ﬁ/§ﬂﬁ§3b§sét%%§f \(%lytal?%{ré?gl g}rﬁr,%x r%@#g ’o@%&ﬁ%&ﬁé’; %ﬁgﬁgﬁéﬁ%ﬁ@%%stituted with
one or more sﬂﬁg‘fﬁ’f’ﬂféﬁ%@éﬂ%%@ﬁ@ﬁ%ﬁi%&é&@@ﬁoﬁ%%ﬁﬁ%’ﬁiﬁ% 86Nt &F piperidinyl, Ar,
Cialkyloxy; tetrattenopyifanyl, afeleS8 fotatk piegnandieyeioEBslkylsaytiol 3stkidmaycloC3slkyl
Supstuten iR en TR Abey| puRsiLURn R oRltaly iRIsL MR T grOiRa
substituents; piperidinyl: morpholinyl;.pyrralidinyl:.NR8R9: tetrahydropyranyt; 0-Ar; C1_6allyloxy; CI_
6alkylthio; Ar; &aﬂ %%r;@ﬁ%%éﬁ& 'r‘;mo? ﬁ&rﬁ ev?ﬁ%ré%%%%i?%?pggﬁ%%ﬁﬁ}‘morpholinyl, and
pyrrolidinyl may optionadlyoResuhsiititeswilh anedRinere wb&kﬁu?mmekﬁQﬂag@m@ndently selected
from the group gansising elesGisliad(2-oalkenvl Qislkylearhany, haip, and iaaliylowycarbonyt
wherein each Ar In epen er}fty 5 phen;ﬁ op |o'naﬁy substi u{e Wltth one ojrf more s_ubsltl uents each
independhtly SRS IR e Grotip e8RS Safig- ok IR riate basgyalh HOTARSRENT®Holinyt, Cislkyt,
and CiAatkyl substipttediavithnomewn rabsethakdkelibstitoenis | pyridinyteptidralyg stlediihited with one or

more 30substifdgnts sartkidapergentyseleciad tam the ﬁ&%?%@iﬂ%%ﬂﬁ&%a@é&”@’é@xy, cyano,
Ci_slkyl, and CisIkXI substityted wi e[%{}e or,more hal substétuentS' oxazI(l)Ié/SI g}@H’qonal%substituted with
|

one or more C?%ﬁ%y%&%cs?ﬂu%ﬂ]tgfor , %ﬂ&x‘f“ fonany stpstitiéd With"ohe Gr NI O substituents;
each Rs indep&RHgRHYSsPFPBY e ingaikgPr @y BaER ROSHaEh BHIERISSI9 R G halkyl; R7 is H, C16alkyl
optionally Substitnteg Mt ondol yomesulistiaenismeactipropylamine, diisopropylamine,

di-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, tricthylamine,

tripropylamine, quinaclidine, 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

20 treatment with acid into the free acid form.

The term solvate comprises the hydrates and solvent addition forms which the
compounds of formula (I) are able to form, as well as the salts thereof. Examples of
such forms are e.g. hydrates, alcoholates and the like,

The compounds of Formula (I} as prepared in the processes described below

25  may be synthesized in the form of racemic mixtures of enantiomers that can be
separated from one another following art-known resolution procedures. A manner of
separating the enantiomeric forms of the compounds of Formuia (I) involves liquid
chromatography using a chiral stationary phase. Said pure stereochemically isomeric
forms may also be derived from the corresponding pure stercochemically isomeric

30  forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stercoisomer is desired, said compound
would be synthesized by stercospecific 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

35 inherently intended to comprise all isotopic combinations of its chemical elements. In



WO 2010/089292PCT/EP2010/051114 independently selected from the group consisting of halo,
phenyl, and Ci_Alkyloxy; and the pharmaceutically acceptable addition salts, and the solvates thereof

In an embogimestythesavention relates to compounds of Formula (1) andgterepigamesiicforms
thereof, or any subgroup thereof as mentioned in-ary-of the other 5embodiments, wherein one or

more, preferably all, of the following restrictions apply: (a) A2, A3 and A4 each independently are CH
or N; provided that maximum two of Al, A2, A3 and A4 are N; (b) Z2is CR"; (c) R"is fl; halo; cyano;
cycloC3_7alkyk ClALlcylcarbonyl; CiAlkyloxycarbonyl; or 10CiAlkyl optionally substituted with one or
more substituéhedTaasivingesehdentlicsslaste glieonsahegrsnp oarsistide oftisaloerasdino; (d) R8 is
El; halo; CiAlkydexisnGe Sealkenyihoasobraalkyb aptiomally)subsiitilec Wiy opesemmpieopiAlkyloxy
substituents; (6. Rba iseGhAkyloptionally sHbRtied é&&t&%@& R BRrE RUPSIHUGMS 6868 10
15independently selected from the group consisting of Ar, Ci_6alkyloxy, and tetrahyciropyranyl;
cycloC3Alkyl: EFEIRIckEonyt %??HHWSE)WWFC Ar; or R8R9Ncarbonyl; (f) R6b is C2_6alkyl

substituteg with one a9 1l suhatiyen e whGalls RuAsIR InRUbRN A wlliyane or more
substituents each independently selected from the group 20copsisting oé Ar, Cioal onxg,
tetrahydropyrafiyf angcy AT TOLS SIBEBRIRY IO IFRHA Ry tROES W G1eBheny!
substituent optishadinsabadieredywibnaest sleredbd redisstvedads ampulbistitatetepyerslioiny |
NR8RO; tetrahydropyranidioAtios GbidstrAhet@regiebeAbingepenaenilids-phe rpkanrtionallysubstituted

ith re 25 tuer i t df i )f halo,
RN s s tianids i RIS URTE Moy
substitutéd withPaiResrHeHLY EtkrR RSl dsnes oV BB SOPEPEOHARY S ABS ftdiQacHith 8 or more
halo substituehts; ethingbch twinuepenaeritylisddivayl pasifiveactwiRB gattepeadanty is Cl:AIKyI; (j) R7

is Cl:Alkyl optignalhSubsiHuiad, Withane REmOm:GiA kYl sebstitienis,anst the Pharmaceutically
acceptable adgittigen §alts fcnd'ﬂée[ Osglevraetqgctg rfof. In an em%xr)&i)rsrggg}hthe invention rflates to

compounds of lq—'qrrﬁlj? a?r%psterems meric g%nslalijg%so , Or any su%lg?oﬁlﬁs&el?%%} "38 mentioned in

1)

a . . » T
any of the othéﬁé@’é‘&b‘é@d{r}w@ﬁ@?%ﬁ@r@ﬂﬁ%’ﬁé BF mre FpreRotaBly HH2brthENsiGHing restrictions
apply: (a) R isddcotemethyipduced 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 these are '°F, *™T¢, **'Tl and '*’1. The handling of

these radioactive isotopes, their production, isolation and incorporation in a molecule
20 are known to the skilled person.

In particular, the radioactive atom is selected from the group of hydrogen,
carbon, nitrogen, sulfur, oxygen and halogen. In particular, the radioactive isotope is
selected from the group of *H, 1C, 1*F, 141, 121, ™1, 1y, By, ™Br, "'Br and *Br.

As used m the specification and the appended claims, the singular forms "a",
25  "an," and "the" also include plural referents unless the context clearly dictates
otherwise. By way of example, "a compound” means one compound or more than one
cormpound.

The terms described above and others used in the specification are well
understood to those in the art.

30 Preferred features of the compounds of this invention are now set forth.
The present invention concerns novel compounds of Formula (I):

X
- \
Al \{l/ Het?

S A
Het! A3

N



(b) Rl is H, methyl, isopropyl or methoxymethyl; (c) R2 is methyl; (d) G2 is CH, N or C substituted with
methyl; provided that Gl and G2 are not simultaneously N; 5(e) R106 and Rmb each independently
are hydrogeppsingink«0 Al is CR3 or N; wherein R3 is H, F or methoxy;£6)iA248 64194 N; (h) A3 is
CH; (i) A4 is CH or N; 10(j) Z2 is CR4a; (k) R46 is H: Br CI; F; cyano; cyclopropyl; methylcarbonyl;
methoxycarbonyl; or C1_4alkyl optionally substituted with one or more substiments each
independently selected from the group consisting of F and amino; 0 Ro is H; F; methoxy; cyano;
cyclopropyl; or Cl_tallyl optionally substituted with 150ne or more substituents each independently
selected from thé gfroemsoonsistiogreftrerged, avhimoin (m) R5 is H; |; methoxy; 1-propen-2-y1; or
C,_6alkyl optionalyssibstiskiedith eng-aivneiemeRncsdbsiients; (n) R6ais Ci_oalkyl

optionally substitu i 3 oye substitu agh 20independently selected from the group
consisting of ;F]rg %tﬁ%%@%%ﬁc?%e@%@;%ﬁo@y?gr%f%,j;/iﬁ%?%pyl; methylcarbom/l; tetrahydropyranyl; Ar; or

RBRIN-carbonyl; (o Rgb is C2_6alkyl subgtitutedwgth one or more F Bubstit ; £1_nalkyl
. . . - S, -
optionally substitut&g withjjone or more gubstituénts eagh independently selegted from the group

consisting of Ar, isopyopyloxy,géetra yranyl,\and ¢ycl ; opropW;
substituted with one phen ’$§ubstit \Qnt which is further substitutgd with one or more CI substituents;
unsubstituted pyrrolidinyl; NR8R9; t dropyranyl; Ar; or CI1NG-Ap; (p) wher@ifi each Ar
independently is pheriyligptionally substitt)fgd witH#ofhle or more substituents ea@hSindependently
selected from the group consisting of F, Cl, 30Ci_4allcyloxy, Ci_i Ak;(é and CiAalkyl substituted with
one or more F substiments; oxazolyl(@ptionally substituted with oge r more methyl sulstituents; or
thienyl optionally substituted with one or more CI substituents; (q) each R8 is methyl; (r) each R9 is
methyl or i-mé’tﬁﬁ%r@‘p@}lﬁ@@(}é) R2 is Clalkyl optionally substituted with one or more methoxy
substituents; artihe, thastegceuticallyaceeptableyaddition salts, and the solvates thereof

R? is Cyealkyl;
XisQors;
G'isCHorN;
10 G'is CH, N or C substituted with Cy4alkyl;
provided that G' and G* are not simultaneously N;
G’ isCHorN;
R and R'® cach independently are hydrogen or C;4alkyl;
Al is CR? or N; wherein R* is H, halo or C; salkyloxy;
15 AZ, A’ and A* cach independently are CH, CF or N; provided that maximum two of Al
Az, A® and A* are N;
Het? is a 9-membered bicyclic aromatic heterocycle,
having formula (b-1) or (b-2):

clopropyl

Rée R6b
N \ N"_’,__::(
. [ RS . NR’
L L T —~‘ \
3 I T
2\22"//'2 \YZ’//Y

(b-1) {b-2)

20 Z'isCHorN;
7% is CR* or N;
72 is CH or N; provided that maximum one of Z1 7 and 77 is N;
Y'is CH or N;
Y?is CR™ or N;



WO 2010/089292PCT/EP2010/051244 - 16 - In an embodiment, the invention re_Iates to compounds
of Formula (I) and stercoisomeric forms thereof, or any subgroup thereof as mentioned in any of the

other embod} i3 ein one or more, preferably all, of the following restrictions ag I / .(a) Het'
is a 5-mem§g2?orﬁ%§-4}n§é£mbered aromatic heteroeyi@de, having formula (a"i%F%%%%‘E? %Xﬁartlcular

(a-1); (b) Ris H or Cislkyl; in particular H or methyl;  (c) R1is H or Cislkyl; in par_ticular_ H or _
methyl; (d) XisO; (e) 1210a and Rum each independently are hydrogen or Clslkyl_; in particular
Rma is H 10and Rum is C1.4alkyl; more in particular Rwa is H and R'alb is methyl; (O Al is C_:R3 or N;
wherein R3 is Ghadkgibxy Nnpariduiah®R Risimethex o Q) AR’ é;&{arf’ciﬁé; are CH; (h) Het2is a
9-membered bWﬁﬁ%%?@%ﬂﬁ@f%ﬁ%?aﬁ@@?&&@ﬂ ibc}Lﬁf pc-ﬁgd%,gartlcu!ar (b-2); 15.(|) le
and Z3 are CH#C )42 IS CR@a' (ylﬁ; R4 |s§p§r hal%;ﬁ\rlw %IQUL?Y ha,o;_ moreé i pgrtlcular fluoro; (_I) Y
and Y3 are CH; %ﬁ%‘?’% W ERAD! (S)T(r%ﬁ? 8 PPEPR SRSt H&h.ea?a?f%w%%f&m%) leis H or
methyl; in partiethBrqeppidRadyisd-riahiag the)arsi kopkisnyd optishalhyl substituted with one or more
halo substituert€’ in igirtitylar .a syl sybstifutetbwithrye balo, suRstibeRLMELGHRPARIcular phenyl
e ARG & B R R Y S TR R o e
para position. @957 is Ci. olkyl; in particular methyl or Isopropyl; and the pharmacedticaly acceptable
addition salts, and f’ﬁg &8 8tes thereof In an embodiment, the present invention concerns novel
compounds of RorililAa(D; aeandGterboisomeric dbrenslther@of nhergionally substituted with

one or more substituents each independently sclected from the group consisting of

10 Ciaalkyloxy and halo;
R®is Casalkyl substituted with one or more halo substituents; Cysalkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl, cycloCs.nalkyloxy, and
cycloCsqalkyl; cycloCaqalkyl; Cyaalkylcarbonyl; tetrahydropyranyl; Ar; R°R*N-

15 carbonyl; or CH,-O-Ar;
R%®is Cz.alkyl substituted with one or more halo substituents; Crealky! optionally
substituted with one or more substituents cach independently selected from the group
consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl, cycloCsasalkyloxy, and
cycloCsqalkyl; cycloCsqalkyl; cyeloCs.qalkyl substituted with one or more phenyl

20 substituents optionally substituted with one or more halo substitucnts; piperidinyl;
morpholinyl; pyrrolidinyl; NR*R®; tetrahydropyranyl; O-Ar; Cysalkyloxy; C;.
salkylthio; Ar; CH2-O-Ar; S-Ar; NCH:-Ar; or NH-Ar;
wherein each piperidinyl, morpholinyl, and pyrrolidinyl may optionally be substituted
with one or more substituents each independently selected from the group consisting of

25 Cyaalkyl, Cyealkenyl, C; 4alkylcarbonyl, halo, and Ciaalkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents cach independently selected from the group consisting of halo,
Cy4alkyloxy, cyano, NR®R?, morphotinyl, Ciaalkyl, and C;_salkyl substituted with one
or more halo substituents; pyridinyl optionally substituted with one or more

30 substituents each independently selected from the group consisting of halo,
Craalkyloxy, cyano, Cialkyl, and Cyalkyl substituted with one or more halo
substituents; oxazolyl optionally substituted with one or more Ci.qalkyl substituents; or
thienyl optionally substituted with one or more halo substituents;
each R® independently is H or C;alkyl;

35  eachR’ independently is H or Cy.qalkyl;
R’ is H, Cisalkyl optionally substituted with one or more substituents each



Het' is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4) XG3G1 N N-N
RR2 (a-2)(a-3)(a-4) WO 20101089292PCT/EP2010/051244 R is H or CiAalkyl; R1 is H or C1_4alkyl;
R2is C1_4gl/1s:1dgeer S; 5G1lis CHor N; G2isCH, Nor C subsﬂtute@wﬁpﬁ%%&gyl provided
that Gl and G2 are not simultaneously N; G3 is CHlérN A'is CR3 or N; wherein R3 is H, halo or
Chzialkyloxy; A2, A3 and A4 each independently are CH, CF or N; provided that maximum two of
Al, 10 A2, A3 and A4 are N; Het2 is a 9-membered bicyclic aromatic heterocycle, having formula (b-1)
or (b-2): R"R6b Z1 is CH or N; Z2 is CR4a; Z3is CH; Y2 is CH or N; Y2 is CR41'; Y3 is CH; 15R6la is
n;  n halo; Chdtakadeonyy evlapied droghialkyraptioraingubsuiatedsiith arelorpliaretislo
substituents; -4iikhis g ahadecGiAAKYIRS Maned Pbhtadalkyli optienatesuksitdted with one or more
halo subst it u ents; R5 is H; halo; cyano; or Ci_6alkyl optionally substituted with one or more
substituents 20dact iTdepBagehticsarseiéenfreitich® group eersitimgatieiamgloxy and halo; R6' is
C2_6alkyl subsiitatechwiiHcobentr tmetethalasuhsiitintdiccdh faakghaptionallysubstitutetwith one or

more substitu d n
Chealkylo?;(y, %%ﬁg%%%r%{%ﬁgﬂ%%e}ﬁgg%%g%ﬁ%%%%%ﬁ%%g%%%%%%}kﬁpﬁ’r

tetrahydropyral(ﬁg,ﬁ,qr‘&% ﬁ,_zi\z e 1ndependent v arc CH or
an are

(b) Z* is CR™,
(¢) R* is H; halo; cyano; cycloCssalkyl; Cyqalkylcarbonyl; Calkyloxycarbonyl; or

provide thilt e two ot

10 Cysalkyl optionally substituted with one or more substituents each independently
selected from the group consisting of halo and amino;
(d) R is H; halo; Crualkyloxy; Cosalkenyl; or Cisalkyl optionally substituted with one
or more Cqalkyloxy substituents;
(e) R%is Cy.salkyl optionally substituted with one or more substituents each

15 independently selected from the group consisting of Ar, Cy.galkyloxy, and
tetrahydropyranyl; cycloCszalkyl; Cialkylcarbonyl; tetrahydropyranyl; Ar; or R°R°N-
carbonyl;
(H) R® is Cysalkyl substituted with one or more halo substituents; C, salkyl optionally
substituted with one or more substituents cach independently selected from the group

20 consistmmg of Ar, Cisalkyloxy, tetrahydropyranyl, and cycloCssalkyl; cycloCsqalkyl;
cycloCsqalkyl substituted with one phenyl substituent optionally substituted with one
or more halo substituents; unsubstituted pyrrolidinyl; NR*R’; tetrahydropyranyl; Ar; or
CH;-0-Ar;
{g) cach Ar independently is phenyl optionally substituted with one or more

25  substituents each independently selected from the group consisting of halo,
Cyualkyloxy, Cyaalkyl, and Cyaalkyl substituted with one or more halo substituents;
oxazolyl optionally substituted with one or more C;alkyl substituents; or thienyl
optionally substituted with one or more halo substituents;
(h) cach R® independently is C,_qalicyl;

30 (i) each R’ independently is Cyalkyl;
() R is C,salkyl optionally substituted with one or more C;4alkyloxy substituents;
and the pharmaceutically acceptable addition salts, and the solvates thereof

In an embodiment, the invention relates to compounds of Formula (I) and
stereoisomeric forms thereof, or any subgroup thereof as mentioned in any of the other
35  embodiments, wherein one or more, preferably all, of the following restrictions apply:
(a) R® is H or methyl;



25R61' is C2_6alkyl substituted with one or more halo substituents; C1_6alkyl optionally substituted
with one or more substituents each independently selected from the group consisting of piperidinyl, Ar,

C1_6alkyloxygtaliahysiapyranyl, cycloC3_7alkyloxy, and cycloC3_7alkylpeycigldialkyizpiperidinyl;
morpholinyl; pyrrolidinyl; NR8R9; tetrahydropyranyl30-Ar; Ci_6alkyloxy; Chéalkylthio; Ar; CH2-0-Ar;
S-Ar; NCH3-Ar 30 or NH-Ar; WO 2010/089292PCT/EP2010/051244 - 18 - wherein each piperidinyl,
morpholinyl, and pyrrolidinyl may optionally be substituted with one or more substituents each
independently selected from the group consisting of C2_6alkenyl, ClAalkylcarbonyl, halo, and
CiAalkyloxycafbbRyliswhenethybdshpraiidepesitientiyathiphenyl optionally substituted with one or more
Ssubstituents eaak’indap@rdently selected from the group consisting of halo, CiAalkyloxy, cyano,

NR8R9, morp:@i&Ytzs%ﬁaﬂf%Vév‘it%b%'ié{%'miﬁ%’%téé ed with one or more halo substituents; or

pyridinyl optionally substitute ,one or more substituents each independently selected from the
group consistiR§PBI5IBEP AR ioRF ROLHEMEREMEY Biad CiAalkyl substituted with one or more

halo 10substit(erits"eadRKS indejndnpentivty kHohdiaatyir eathyR9 independently is H or CiAalkyl;
12.2 is H, C1..gglkVyl;optionally; suhstituted; withroneipeye substituents each independently selected
from _the group@cggigt&gl glfﬁalo, phenyl, and CI Aa_lkyloxy; 15and the _pharm_aceutically acceptable
addition salts, and Eh_% solvates thereof In an embodiment, the present invention concerns novel
compounds of@bﬁaﬁﬂe@ﬁi}: A2 NH '-"'Het2 iIA4 HetA3 and stereoisomeric forms thereof, wherein
Het' is a 5-metfipafed @bmaltic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4) Ris Hor
Cmalkyl;1g  (5) 2% is CR™,
(k) R* is H; Br; Cl; F; cyano; cyclopropyl; methylcarbonyl; methoxycarbonyl; or
C.salkyl optionally substituted with one or more substituents each independently
selected from the group consisting of F and amino;
(I R*® is H; F; methoxy; cyano; cyclopropyl; or Cisalkyl optionally substituted with
[5  one or more substituents cach independently selected from the group consisting of F
and amino;
(m) R” is H; I, methoxy; 1-propen-2-yl; or C;salkyl optionally substituted with one or
more methoxy substituents;
(n) R® is C; salkyl optionaily substituted with one or more substituents each
20  independently sclected from the group consisting of Ar, cthoxy, and tetrahydropyranyl;
cyclopropyl; methylearbonyl; tetrahydropyranyl; Ar; or R'R°N-carbonyt;
(0) R% is C;.salkyl substituted with one or more F substituents; C\.galkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, sopropyloxy, tetrahydropyranyl, and cyclopropyl; cyclopropyl;
25 cyclopropyl substituted with one phenyl substituent which is further substituted with
one or more Cl substituents; unsubstituted pyrrolidinyt; NRR’; tetrahydropyranyl; Ar;
or CH,-0O-Ar;
(p) wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of F, Cl,
30 Ciagalkyloxy, Cygalkyl, and C;4alkyl substituted with one or more F substituents;
oxazolyl optionally substituted with one or more methyl substituents; or thienyl
optionally substituted with one or more Ci substituents;
(q) each R® is methyl;
(r) each R? is methyl or 2-methyl-propyl;
35 (s)R"is Cygalkyl optionally substituted with one or more methoxy substituents;
and the pharmaceutically acceptablie addition salts, and the solvates thereof.



Rl is H or CiAalkyl; R2 is CiAalkyl; Xis 0 or S; 25 G1 is CH or N; 02 is CH, N or C substituted with C
alkyl; provided that G' and 02 are not simultaneously N; G3 is CH or N; WO 2010/089292 - 19
TPCT/EPZOW%@@s CR:IB or N., wherein R3 is H, halo or Chalkylox%@geé%%%gjé?\lgach '
independently are CH, CF or N; provided that no migre than two of Al, A2, A3 and A4 are N; Het2 is a
9-membered bicyclic aromatic heterocycle, having formula (b-la) or (b-2a) Rea R4a 5(b-1a)n4'Kis
H, halo, Ckalkyloxy, cyano, or Ckalkyl optionally substituted with one or more substituents selected
from halo; n 4b K is H, halo, Ckalkyloxy, cya o, oroptionally substituted with one or more substituents
selected from hdloaiRbodiMsialbs cyamoponrdaatkyl @ptionaillys sabstituied Withdone or more

substituents seteated Jrasm CGlalyiRueananalry 2,64 &%&M@MH&%ﬁn%mf&%y&ﬂiwents
selected from Qalg('B igl G%Ikv\%‘q) tlonall\é substltut%: eé\%% elected from
OXY, tetr ¢

G optionally subst one gr m%r? substituerits s |

piperidinyl, Ar, Ckal ﬁ?c')’xy,’ anydropyranyl cy R8PS ES B PR APy
cycloC3_7alkyi Sedtraiyenapipnst: ox 6 greabeol Aoisis keCrowalkyhsdbgtiartedaihl dne or more
substituenis séletieth frarrichélo(«Ci).6alkyl optionally substituted with one or more substituents selected

from piperidin Yo:4 ‘E«_f}%ﬁ/@ﬁf)ézﬁﬁf{%b}%@&ﬁ?%r%&? 3_T7alltyloxy, and cycloC3_7alkyl;
cycloC3_7alky 5 PE%L'?{”&'&%{%P'{Q%Q rB%:/{IEgll’l%lrcl%lén Iglrﬁy II?Q; tetrahydropyranyl,
(M XisO .
(e) R'™ and R'® each independently are hydrogen or C; salkyl; in particular R is H
10 and R is Cialkyl; more in particular R' is H and R'®
(f) A is CR? or N; wherein R? is Cisalkyloxy; in particular R? is methoxy;
(2) A®, A’ and A" are CH;
(h) Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);

1s methyl;

in particular (b-2);
15 (i) Z' and Z° are CH;
() Z* is CR™,
(k) R*is H or halo; in particular halo; more in particular fluoro;
() Y' and Y* are CH; '
(m) Y? is CR™,
20 (n) R* is H or C4alkyloxy; in particular H or methoxy;
(0) R’ is H or methyl; in particular H;
(p) R is Cy salkyl;
(q) R is phenyl optional ly substituted with one or more halo substituents; in particular
phenyl substituted with one halo substituent; more in particular phenyl substituted with
25 one I substituent; most in particular phenyl substituted with one F substituent in the
para position.
(r)R7 is C, salkyl; in particular methyl or isopropyl;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

In an embodiment, the present invention concerns novel compounds of Formula (),
30 and stereoisomeric forms thereof, wherein
Het' is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4)

R X - R GS\ gl 1 N

O Y ey

N . NN N=0" N—0
R R

{a-1) (a-2) (a-3) {a-4)



20 0-Ar; Ci_alkyloxy; Cl_Galkylthio; Ar; CH2-0-Ar; S-Ar; NCH3-Ar or NH-Ar; wherein each piperidinyl,
morpholinyl, and pyrrolidinyl may optionally be substituted with one or more substituents selected from
Ck4alkyl, %@@{mggdgpkalkylcarbonyl halo, and Cl4alkyloxycarbonyl; whergieaet A%
independently is phenyl optionally substituted with bire or more 25substituents each independently
selected from halo, Ckalltyloxy, cyano, NR8R9, morpholinyl, Ckalkyl, and Ckalkyl substituted with one
or more substituents selected from halo; or pyridinyl optionally substituted with 1 or more substituents
each mdependently selected from halo, Cl_ialkyloxy, cyano, C1_4atlcyl, and CiAalkyl substituted with
one or more sBostifdentS:selrted from halo: wherein R8 is H or Ci_aalkyl; wherein R9 is H or Cl

_ialkyl; R7 is B 'Gd ﬁajkyjiqplﬁ@nally substituted with one or more substituents selected from halo,
phenyl and Clﬁalkyéox gz is CH or N; Y1 is CH or N; and the pharmaceutically acceptable addition
salts, and the solvaies thereof In another embodiment, the invention relates to compounds of Formula
(1) and stereo@%ﬁ‘n@rf&r ms thereof wherein 10Het' is a 5-membered aromatic heterocycle, having
formula (&51), (&-2)ClA8)Nr@ai4 RN N NbRREdavit( @ 2)¢8)(a-4) R is H or Ci_alkyl: RI s H or
Ci_4alkyl; R2 @r@g@@glﬁm@ #8 801Sn&rkimEHR sty &, or C substituted with C1.4alkyl; 03 is CH;
A'is CR3 or N; Wheé ni  is H, halo or Ci.4alkyloxY; 20 A2, A3 and A4 each independently are CH or
N; provided that] maxwpum two of Al, A2, A3 and A4 are N; Het2 is a 9-membered bicyclic aromatic
heterocycle hé\/lﬁgcf%lrﬁmﬁ (‘Bhff%’i‘ &) EIWPe‘?ﬁ (Zlﬁ?%lqﬁiﬂxé’r N; Z2 is CR44; Z3 is CH; Yl is CH or N;
Y2 is CR4b; YBis/Chind A* each independently are CH, CF or N; provided that maximum two of Al

10 A% A and At are N

Het” is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2):

R?’t’
/ﬁ\ \
21 = 23 ‘h‘r’f
2 ™~ 2/
&1 (5-2)

Z'is CHorN; Z% is CR™, Z7 is CH;
Y'is CHorN; Y? is CR"; Y* is CH;

15  R™is H; halo; Craalkyloxy; cyano; or Cralkyl optionally substituted with one or more
halo substituents;

R™ is H; halo; C;alkyloxy; cyano; or Cyalkyl optionally substituted with one or more
halo substituents;
R’ is H; halo; cyano; or Cysalkyl optionally substituted with one or more substituents

20  each independently selected from the group consisting of C; salkyloxy and halo;

R%is C, galkyl substituted with one or more halo substituents; C)salkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl, cycloCsqalkyloxy, and
cycloCsralkyl; cycloCsqalkyl; tetrahydropyranyl; Ar; or CHz-O-Ar;

25  R%ig Cygalkyl substituted with one or more halo substituents; C;salkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, Cisalkyloxy, tetrahydropyranyl, cycloCssalkyloxy, and
eycloCs.ralkyl; cycloCasalkyl; piperidinyl; morpholinyl; pyrrolidinyl; NR*R?;
tetrahydropyranyl; O-Ar; Csalkyloxy; Cisalkylthio; Ar; CH;-O-Ar; S-Ar; NCH3-Ar

30  or NH-Ar;



R4a is H; halo; cyano; or Ciaalkyl optionally substituted with one or more halo 25substituents; 1) K4 is
H; halo; cyano; or Ci_alkyl optionally substituted with one or more halo substituents; RS is H or

Ci_alkyl; R6@ésMor0s9202AC2_6alkyl substituted with one or more halo supstituents: Qr 30Ch6alkyl
optionally substituted with one or more substituentd @ach independently :gé{é}t%%%%/r‘#]tﬁggroup

consisting of Ar, Ch6alkyloxy, and cycloC3_7alkyl; R6b is; Ar C2_6alkyl substituted with one or more
halo substituents; C1_6alkyl optionally substituted with one or more substituents each independently
selected from the group consisting of Ar, Ch6alkyloxy, and cycloC3_7alkyl; or CH2-0-Ar; wherein each
Ar independentijds: el optiotialiy sustitcdbed. with pretit mdrebsopssitugnts: eashiingdgpendently
selected from ihe:gsupaapSiing aldaloseranRyCidally ikted sdaliol et Al Al sypstituted
with one or mage halo spbsifuents, R7 is 1. 6alkyl option I#/ S%Eiséfituted with one or more
substitucnts each ndepéndenty LeaEia rom the Jioup Sondisting GRITATBORY ci_aalkyloxy: and the
pharmaceuticali SERepEbY deftsmeH saiks isphrrbossivandy shbsabredoviapotirsmenodiment, the
invention felatesbricompoarids dipesdmia (d}and Eteiehisomeriwiotmsdheneas, wherein Het' is a

5-membered %Qmﬁ&&ﬁ&%%w'ﬁwﬁvj%%ﬁ%}ﬂ@fﬁ%}ﬁ 123m X 3) Ak ?q%’gﬁd‘%‘lﬂ” ?{I%Cl 6011(34; R’
1

. - ) nR ) : . 1331+ _
is 14 or C14all§l¥l 15 Zfs CL@%E&&( is gy%rd%y%ptllso% - G2Is CH or C substituted with %ﬁ_alkyl, G3

is CH: more hald su y substituted with one or more
substituents each independently selected from the group consisting of halo,
Ciazlkyloxy, cyano, Ciaalkyl, and C;_salky! substituted with one or more halo

10 substituents;

each R® independently is H or Ciaalkyl;
each R’ independently is H or Cyalkyl;
R is H, C,galkyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, phenyl, and Cj.qalkyloxy;

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

In an embodiment, the present invention concerns novel compounds of Formula (D:

and stereoisomeric forms thereof, wherein

Het' is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4)

’ " .. R G e o2 Gy R .
RO R?

N0

20 (a-1) (a-2) (a-3) (a-4)

R” is H or Ci4alkyl;
R'is H or Cyqalkyl;
R? is Cyalkyl;
XisOor§;
25 G'isCHorN;
G is CH, N or C substituted with Ci.aalkyl; provided that G' and G? are not
simultaneously N;
G’ isCHor N;



20 A'is CR3 or N; wherein R3 is H, halo or Cl4alkyloxy; A2 is CH or N; A3 and A4 are CH; Het2isa
9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2); wherein Z1 is CH or N; Z2 is
CR4a; Z3 isyaflaeididsuSehl or N; Y2 is CR4b; Y3 is CH; 25R4a is H or halo; R46 is H, halo or CiAalkyl
optionally substituted with one or more halo substitgents; R5 is H, or CL4£¢EW£%@”§%&?; or
C,66alkyl optionally substituted with one Ar;  Rob is Ar; C2_6alkyl substituted with one or more halo
substituents; Cislkyl optionally 30substituted with one or more Ar substituents; or CH2-0-Ar; wherein
each Ar independently is phenyl optionally substituted with one or more substituents each
independently 8éladtiRd from thegiaup consisiingoChalk,Gixaalkyloxy, Cl4alkyl, and C,Aalkyl
substituted withdne* g MRre Al SURSIHUGNIS KA &y Uﬁéf{)o ionally substituted with gne or more
Ci_talkyloxy su sti}gueﬂﬁsaingﬁéan%%& ,pharmggglﬁégilﬁgfg%t qﬁé%ﬂ%%ﬁngﬂ%{%h@t &sdlvates
thereof. In anothér Embo imeft 'e invention relates to compounds of Formula (1) and
stereoisomericims afensatbwpé ki Histrigaabichetbeyelt drormatifohetér dbylelpoh@ving formula
(a-1), (a-2), (a-3) or (a-4); R is H or methyl; &Rl is H or methyl; R2 is methyLeXis 0 or S; Gl is CH; G2 is
CH, or C substituted with methyl; 10G3 is £H; Al is CR3 or N; wherein R3/sr's H, F or methoxy; A2 and

A3 are CH or N; provided that maxi o of Al, A2 and A3 are N; A4.i5 CH; Het2 is a 9-membered
bicyclic aromatic heterocycle, havin /for GCH or N; Z2 is CR4a; Z3 is
CH; Y1is CHor N; Y2 is CR4b; Y31 %i) Is -, H F, cyano, CH; or
CF3; R5is H or CH3;

la (b-1) or (b-2); 15whergfin ZI

5 (b-1a) {b-2a} .

R* is H, halo, Ciaalkyloxy, cyano, or Cysalkyl optionally substituted with one or more
substituents selected from halo;
R™ is H, halo, Ciaalkyloxy, cyano, or Cisalkyl optionally substituted with one or more
substituents selected from halo;

10 R’®is H: halo; cyano; or Cy calkyl optionally substituted with one or more substituents
selected from Caalkyloxy and halo;
R%is Cr.salkyl substituted with one or more substituents selected from halo; C;salkyl
optionally substituted with one or more substituents selected from piperidinyl, Ar,
Cisalkyloxy, tetrahydropyranyl, cycloCasalkyloxy, and cycloCs.salkyl; cycloCszalkyl;

15 . tetrahydropyranyl, Ar; or CH,-O-Ar;
R®is Ca.galkyl substituted with one or more substituents selected from halo ; Crealkyl
optionally substituted with one or more substituents selected from piperidinyl, Ar,
Cisalkyloxy, tetrahydropyranyl, cycloCsyalkyloxy, and cycloCsralkyl;
cycloCs qalkyl; piperidinyl; morpholinyl; pyrrolidinyl; NR*R”; tetrahydropyranyi;

20 O-Ar; Cpealkyloxy; C;salkylthio; Ar; CH»-0-Ar; S-Ar; NCHa-Ar or NH-Ar;
wherein each piperidinyl, morpholinyl, and pyrro lidinyl may optionally be substituted
with one or more substituents selected from Ciaalkyl, Cysalkenyl, C;alkylcarbonyl,
halo, and Cy.alkyloxycarbonyl;
wherein each Ar independently is phenyl optionally substituted with one or more

25 substituents each independently selected from halo, C4alkyloxy, cyano, NR*R’,
morpholinyl, Cysalkyl, and Cy_salkyl substituted with one or more substituents selected
from hzlo; or pyridinyt optionally substituted with 1 or more substituents cach
independently selected from halo, Cisalkyloxy, cyano, Cysalkyl, and C)qaikyl
substituted with one or more substituents selected from halo;



Rol is Ar; ethyl; or methyl optionally substituted with one or more substituents each 20independently
selected from the group consisting of Ci_iallcyloxy and Ar; R6b is Ar; 3,3,3-trifluoropropyl;

cyclopropykngthwl paetky! optionally substituted with one or more Ar substityanis;@fekabid-0-Ar;
wherein each Ar independently is phenyl optionatyt@abstituted with one or more substituents each

independently selected from the group consisting of F, Cl, CN, 25methyl, 2-propyl, methoxy, ethoxy,
and trifluoromethyl; R7 is methyl., 2-propyl, tert-butyl, or ethyl optionally substituted with one methoxy;
and the pharmaceutlcally acceptable addition salts, and the solvates thereof In another embodiment,
the invention refagessn® csriboURdg by Formula (1) and stereoisomeric forms thereof; wherein 30Het is
a 5-memberedsareaaté bqﬁ&r@cygbgkﬁavmg formula (a-1), (a-2), (a-3) or (a-4); R is H or methyl; Rl is

H or methy: Reris meiyl s 05 SiRILGHY GAIBICH: ALk SHRSedMbmay: G3 s CH. A

is CR3 or N; wherein R3 or methoxy; A2 is CH or N A3 and A4 are CH; 5Het2 is a 9-membered
bicyclic aromalﬁ%l%é’tlé Qcﬁé@ K898iiula (b-1) or (b-2): wherein Z1 is CH or N: Z2 is CR4a: Z3 is
CH; Y1isCH &t i GIQQSN;RM' Y3is CH; R4ais H or Br; Kis H, F, CH3 or CF3; R5 is H, or CH3;
10le" is Ar; or mlelw@kp@itlgnally substituted with one Ar; IR61) is Ar; 3,3,3-trifluoropropyl;

cyclopropyimelpyly medepienally subsied il ooe.or MOt Ar subatlsnte: or CH2-0-Ar

wherein each ﬁr in ent IS phe optlon stitat th one or more substituents each

independently spiogiad oM GO CONSIRing otFe h metpyindSaAmomliBtbaxy, ethoxy, and
trifluoromethyly; .. o isomeric forms thereof, wherein

10 Het' is a 5-membered aromatic heterocycle, having formula (a-1), (2-2), (a-3) or (a-4)

Regueia st el

N—O

(a-1) (a-2) (a-3) (a4)

R is H or Cyalkyl;
R! is H or Cyalkyl;
R is Cyaikyl;

15 XisOorS;
G'is CH;
G* is CH, or C substituted with C;alkyl;
G’ is CH:
Alis CR? or N; wherein R’ is H, halo or C; salkyloxy;

20 A% A®and A each independently are CH or N; provided that maximum two of Al A%
A% and A* are N;
Het? is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
wherein Z! is CH or N; 2% is CR*™; 7® is CH; Y' is CH or N; Y* is CR*®; Y* is CH;
R* is H; halo; cyano; or Cy4alkyl optionally substituted with one or more halo

25 substituents;
R* is H; halo; cyano; or Cjsalkyl optionally substituted with one or more halo
substituents;

- R’ is H or Calkyl;

R%is Ar; Coealkyl substituted with one or more halo substituents; or

30 Ciealkyl optionally substituted with one or more substituents each independently
selected from the group consisting of Ar, Ciealkyloxy, and cycloCs.palkyt;
R™is Ar; Cyalkyl substituted with one or more halo substituents;



R7 is methyl, 2-propyl, tert-butyl, or ethyl optionally substituted with one methoxy; and the
pharmaceutically acceptable addition salts, and the solvates thereof In another embodiment, the
invention rekates te@ompounds of Formula (1) and stereo isomeric forms thereehoaireneis 20Heti is a
5-membered aromatic heterocycle, having formuraz(]a'-l); R is H or CiAalkyl; Rl is H or CiAallcyl; Xis 0O;
A.1is CR3 or N; wherein R3 is H, F or CiAalkyloxy; 25 A2, A3 and A4 are CH; Het2 is a 9-membered
bicyclic aromatic heterocycle, having formula (b-2); wherein Y1 is CH or N; Y2 is CR41"; Y3 is CH,;
R41'is H, F or CF3; R61, is phenyl optionally substituted with one or more substituents each

mdependently@@é@i@%@@&%#ﬁﬂ’é’%j@éﬁii%H&%ﬁ@ﬁ%ﬁl@hﬁgﬂﬁﬂsgﬁ@rﬁ@ﬁ@&eﬁ%s ClAalkyl; and
the pharmaceuiticalbd doae phatyead ditisistsalts{ AndithalsslvatesitherebdC: lalByipther enrbodiment, the
invention relatgstgrcenpeunds of Formula (1) and stereoisomeric forms thereof wherein 35Het' is a

5-membered arpmatic h teroc for a-1 is H 124 is H or Cidalkyl; Xis
0; Ai is CR3; wherein F?ﬁ f ﬁngi%m?}gf ’A@%né A?)d eyéHD %ﬂ%ﬁ 53 nren%frﬁ"tl)ered bicyclic
aromatic ﬁeter%@;?@@cﬁé\ﬁﬁ‘él fofsnsRdepL solersediffomihoaronpoRnsiing 3 {dhiey <igPhenyl optionally
substituted wit{i,onk@6 0@ hdleisuhstituatits] RibigtGtdatkyl vandthe phalnadettioalty;, acceptable

addition salts, gngl @e selaipsinerealtkain e RmRodinenh Ae MR R RS IR gomPpounds

according to any of th
N9 )fected ?rom the group consisting of halo and C,.salkyloxy;

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

10 In another embodiment, the invention relates to compounds of Formula (I} and
stereoisomeric forms thereof, wherein
Het'! is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4);
R%is H or Cyalkyl;
R'is H or Caalkyl;
15 R%is Cyaalkyl;
XisOorS;
G'is CH;
G* is CH or C substituted with Cy_salkyl;
G’ is CH;
20 A'is CR® or N; wherein R* is H, halo or Cysalkyloxy;
A*isCHorN;
A and A* are CH;
Het” is a 9-membered bicyclic aromatic heterocyele, having formula (b-1) or (b-2);
wherein Z' is CH or N; Z% is CR*; Z° s CH; Y' is CH or N; Y* is CR™; Y is CH;
25  R*is Hor halo;
R* is H, halo or Cy.alkyl optionally substituted with one or more halo substituents;
R’is H, or Cqalkyl;
R%is Ar; or Cisalkyl optionally substituted with one Ar;
R% s Ar; Caealkyl substituted with one or more halo substituents; C;salkyl optionally
30  substituted with one or more Ar substituents; or CH,-O-Ar;
wherein each Ar independently is pheny! optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

f

Crualkyloxy, Ciaalkyl, and Cyualkyl substituted with one or more halo substituents;
R’ is C;galkyl optionally substituted with one or more C;4alkyloxy substituents;
35  and the pharmaceutically acceptable addition salts, and the solvates thereof.



other embodiments, wherein R6a. is C2_6alkyl substituted with one or more halo substituents;
Ci_6alkyl optionally substituted with one or more substituents each independently selected from the

group consigtingu®ddy261 6alkyloxy, cycloC3_7alkyloxy, and cycloC3_2alkydiepsi @rekpiaH2-0-Ar;
wherein each Ar independently is phenyl optionalty2§ubstituted with one or more substituents each

independently selected from the group consisting of halo, 0.4alkyloxy, cyano, CiAalkyl, and Cl_alkyl
substituted with one or more halo substituents. 20In another embodiment, the invention relates to
compounds according to any of the other embodiments, wherein R6' is C2_6alkyl substituted with one

or more halo sub&HREE cOPoSENG o SREYISTSIRISE® RAtIaSohreastbstiarhts each
independently setesieadtroefihesgiety fonsisting of Ar, Cl 6alkyloxy, cycloC3alkyloxy, and

cycloC3_2alleykAror 2CHRRA MRPIEIR AN AL Wﬂﬁg&ﬂ%ﬁﬁbf {z-PPenyh optionglly, sybstituted
with one or mate .S%E)stltuent each independently selected from the group consisting of halo,
C).4akaony,Oé{é% ,?‘Eiﬂﬁﬂ%ﬂ’, and Cl_iallcyl substituted with one or more halo substituents. 30In
another embodimeht cedtivéntion relates to compounds according to any of the other embodiments,
wherein R6a iRisehutyityclopropylmethyl; 3,3,3-trifluoropropyl; C2_4allcyl substituted with methoxy;
CH2-0-Ar; or Ag;.. pwherein each Ar independently is phenyl optionally substituted with one or more
35substituents gach_indépendently selected from the group consisting of halo, WO
2010/089292#%1*?@5010/051244 - 25 - CI Aallcyfoxy, cyano, C,_4alkyl, and CiAalkyl substituted
with one or mdié is&iblsebStidwstitsted vidhothdwmbodiment, the invention relates to compounds
accordinggo agy afdfe other embodiments, wherein 5Rob is isobutyl; cyclopmpylmethyl;
_3,3,3-trif|uorop}&og¥1lcg2m4ﬁ_l‘l%l fu19 iitilstel'_ﬂ Wi(t)p me%ggxy; CH2-0-Ar; or Ar; wherein each Ar
independently is, phenyl optioneﬁ

substituted With oneyér more substituents,each independently
selected from the®grolipaEeihd TR ChabmprsRyrEyEn 6! &1 Aowd AndreMalkyl substituted with

one or more halbid@&libstituents. In another embodiment, the invention relates to compounds

according to apy@fsheathanembedinenisonharaiBled R A MhEssInaREN A jndependently is phenyl

optionally substituted with or. e supstituent independently selegted from the grou
cgnsistinééof h‘gljge,.ri]‘g i4’§I cy 8?()1/\?}::%2130, %%gﬁ?ya%ar%hég alky é%ﬁfiéﬁ% (\%Cii}f\so > or r%worephalo
substituents. B is H, Br, F, cyano or CF3;
R*is H, F, cyano, CH; or CFs;
R’ is H or CHs;
R%is Ar, ethyl; or methyl optionally substituted with one or more substituents each
20 mdependently selected from the group consisting of C;zalkyloxy and Ar;
R™is Ar; 3,3,3-trifluoropropyl; cyclopropylmethyl; methyl optionally substituted with
one or more Ar substituents; or CH,-O-Ar;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of F, Cl, CN,
25 methyl, 2-propyl, methoxy, ethoxy, and trifluoromethyl;
R’ is methyl, 2-propyl, tert-butyl, or ethy! optionally substituted with one methoxy;
and the pharmaceutically acceptable addition salts, and the solvates thereof.

In another embodiment, the invention relates to compounds of Formula (I} and
stereoisomeric forms thersof, wherein
30 Het' is a S-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4);
R’ is H or methyl;
R' is H or methyl;
R* is methyl:
XisOorS;
35 G'isCH;
G* is CH, or C substituted with methyl;



In another embodiment, the invention relates to compounds according to any of the other
embodiments, wherein R6a is C2.6041 substituted with one ore more halo substituents; or phenyl

optionally syhstiua@aeagth one or more substituents each 20independentlyseiesied fopxthe group
consisting of halo, Ci_alkyloxy, Cl4alkyl, and Cl4afRyt substituted with one or more halo substituents;

in particular phenyl optionally substituted with one or more substituents each independently selected
from the group consisting of halo, methoxy, methyl, and trifluoromethyl. 25In another embodiment, the
invention relates to compounds according to any of the other embodiments, wherein Rob is Ar;
wherein each &t inddpendently is phenyl optionally substituted with one or more substituents each

independently selectrd from-whergrorpd sansisting@hdalo, cyano, Cl Aalkyl, and C1_40ky1 substituted
with one or mofe; Q@ %Qﬁpbstltuents In another embodiment, the invention relates to compounds
according to any of the other embodiments, wherein R66 is C2_601cyl substituted with one ore more
halo substltueﬁ‘ts ‘Eﬁ QFFyFE}]ptlonally substituted with one or more substituents each independently
selected ffom Hha’ gsoupwensistiddist hatar GhatikWoryg @ tia it i35 (alkyds(bafituted with one

or more halo syhstituenitss dmpanticutar CR“6alkylaubstitiyted with one;orerrione hatg-substituents; or
phenyl optlonq@é suﬁstltﬁted with one or more substituents each mdependently selected from the

group consnstmgb alo, mcthox methyl, and trifluoromethyt. In another embodiment, the invention
relates to comBou‘ﬁ(% Eeé“é?dm rany of the 5 other embodiments, wherein R4a is H, halo,
Cl_alkyloxy, oRmietHybogiibnally substituted with one or more halo substituents; in particular H or halo;

more in particyérHaQr & n{gtg.ﬂq; R gﬁjgﬁgﬁgdtla@tmﬁm@n relates to compounds according to
any of the oth 6gm odé erein 4a| H, cr}n l'I }%t no or ulifluog tmeth :JdOIn another
f rerll %%1?8“8% oPs%D co e% e

embodiment, the ihven gtoa &' dmbodiments, wherein
R4b is H, haloo@lA“amWé)@/f BroniEUsYLS: Gb%ﬁa%%ﬁbstltuted with one or more halo substltuents in
particular H, haleeasiClailladoxye paatenity papiieuldrdptitneltynethaxyted with @nrosthetfceenbodiment, the

invention re'at%%a%%%ﬂ@?@%%&%%ﬂﬁ@iﬂﬂﬂ&l@@bé&’%ﬁ&é uRedimens, whetsinR4b is H, halo,
methyl, S/ no or trlfl oror'?.}%tx another@nbodlm e invention relates to compounds

accordingto a% o'BY ARt HeTAmE R s Clstkyl optionally substituted with one or
more substltuéﬁ'fltis> é@éh}ihéeipfénﬁbmw&%et!é"cﬁh&hvme@lbuwbﬁiﬁgtﬁdn’gl@fqiﬂﬁl@@Fﬁd%In another

embodiment, the! ivestiendelairsity somnpaodsacsarding iacmy efithe-otheicembodiments, wherein

R7 is Cl4alkyl.
In another embodiment, the invention relates to compounds of Formula (T and

stereoisomeric forms thereof, wherein
20  Het'is a 5-membered aromatic heterocycle, having formula (a-1);
R” is H or Cy4alkyl;
R'isHor C,4alkyl;
X5 0O;
Alis CR? or N; wherein R? is H, F or Ci.4alkyloxy,
25 A%, A’ and A" arc CH,
Het” is a 9-membered bicyclic aromatic heterocycle, hcwlng formula (b-2); wherein Y’
is CH or N; Y? is CR™; Y* is CH;
R*™ is H, F or CF;
R% is pheny! optionally substituted with one or more substituents cach independently
30 selected from the group consisting of halo, methyl, and methoxy;
R’ is C;4alkyt;
and the pharmaceutically acceptable addition salts, and the solvates thercof.

In another embodiment, the invention relates to compounds of Formula (1) and
stereoisomeric forms thereof, wherein
35  Het'is a 5-membered aromatic heterocycle, having formula (a-1);
RYisHor Cyaalkyl;



In another embodiment, the invention relates to compounds according to any of the other
embodiments, wherein R8 is H or C14alkyl; and wherein R9 is H or CiAalltyl. In an embodiment,
the inventiog, #elalgRsdnHompounds according to any of the other 25 embegimeRis;(ybergin RS is H or
methyl; 6a K is phenyl substituted in a meta positid¥ and optionally further substituted in other
positions. In an embodiment, the invention relates to compounds according to any of the other
30embodiments, wherein R5 is H or methyl; R6a positions. WO 2010/089292PCT/EP2010/051244 In
an embodiment, the invention relates to compounds according to any of the other embodiments,
wherein R5 is Rllca@r?rhetr@rua&ﬁﬁa is phenyl substituted in the para position and optionally further
substituted in mh§05posmons In an embodiment, the invention e a s to compounds according to any

of the other e bod whe 1%) dlj-l or methyl; 6a K is phenyl substituted with F in the para
position and g'kgong er substitutéd in 106ther positions. In an embodiment, the invention
relates to com d o any of the other embodiments, wherein R5 is H; ROD is methyl

substituted witHgshisny- wmtemcbhemyhtsaapnmhytwbsulutédegrfmnmHﬁbﬁmo'rhcsubéf tuents each
independently@@gpt?@jifgr@p the gropp consisting of halo, CiAallcyloxy, cyano, NR8R9, morpholinyl,
Ci_4alkyl, and anal rtutel(ii V\bl1!l ch%%g pre halo sub tniucn[)s .In_an embodiment, the inve 'on

elates o compo naéjac or 68 0 er%rriﬁt% iments, erern5 R6b is phenyl substituted

in a eta positidh ah&eptiokally further substituted in other
and the pharmaceutically acceptable addition salts, and the solvates thereof.

i0 In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein
R% is Cp.galkyl substituted with one or more halo substituents; Cysalkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of Ar, C;salkyloxy, cycloCs.alkyloxy, and cycloCizalkyl; Ar; or

15 CHz-0-Ar |
wherein cach Ar independently is phenyl optionally substituted with one or more
substituents each mdependently selected from the group consisting of halo,
Cj.aalkyloxy, cyano, Ciaalkyl, and Calkyl substituted with one or more halo
substituents.

20 In another embodiment, the invention relates to compounds according to any of the

other embodiments, wherein
R® is Cs. salkyl substituted with one or more halo substituents; C,satkyl optlonally

substituted with one or more substituents each independently selected from the group
consisting of Ar, C;salkyloxy, cycloCsralkyloxy, and cycloCsalkyl; Ar; or

25  CH;-O-Ar,
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Caalkyioxy, cyano, Cyaalkyl, and C; 4alkyl substituted with one or more halo
substituents.

30 In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein
R is isobutyl; cyclopropyimethyl; 3,3,3-trifluoropropyl; C.4alkyl substituted with
methoxy; CH,-O-Ar; or Ar;
wherein each Ar independently is phenyl optionally substituted with one or more

35  substituents cach independently selected from the group consisting of halo,



positions. In an embodiment, the inve on relates to compounds according to any of the other

embodiments, wherein Rob is phenyl substituted in an ortho position and optionally further
substituted iy Qthehgapesitions. In an embodiment, the invention relates Epcgl;%pg%ﬂglsz&ccording to

any of the other embodiments, wherein r. 66 K is phgnyl substituted in the para position and optionally
further substituted in other positions. 30In an embodiment, the invention relates to compounds
according to any of the other embodiments, wherein Rob other positions. WO
2010/089292PCT/EP2010/051244 In an embodiment, the invention relates to compounds according
to any of the otherbylbadiments, Gvhelieih RECisatiethylistbstitutechwith ghesyd halberein phenyl is
optionally substifydggwith one or more substituents each independently selected from the group
consisting of halo, 5CIAalkyloxy, cyano, NR8R9, morpholinyl, CiAalkyl, and CI _alkyl substituted with
one or more haldnsuloshituemis: dmentetinbodiment, rthedn ke ntiopreldtes tordompowndsfageording to any
of the other enyapdisaanisieheraimgeg of BY and Rl is Cmalkyl, and one of BY and R'is H; in
particular gne g&R and Rl js methyl, and one of nd Rl is H. 10In a further embodiment, the
invention rgelateﬁs {0 (]:Sc{)}mﬁgiur? gq%@(g&yg%%%}ﬁ%ﬁ%%@g 0 H%’%Ogﬁ%bg%ﬂ O HEHSEs 0. 1n a
further embod%h??‘tﬁé)ﬁr@nﬁéh%ﬁéﬁes to compounds according to any of the other embodiments,
wherein Het' issfgetiraad XisrGndepelnianfiyrihehembedioiafity thedmventionielaes eeompounds

according to gy e SAUNGh RPLRAENL3. MIEFIA %ISRl AR FRgdiment. the invention

relates to comeou‘ﬂgslgccorqm té)ar@%i tplf% ther embodiments, wherein Heti is (a-1) and X is S. In
a further embodithient, the frivention fetated %oﬁ‘ﬁé% TSt UL il By B e Bther embodiments,
wherein A%is CRB1EEMSyherein R3 is H, F or methoxy. 20In a next embodiment, the invention relates

mpoun ording.to any.of the pther embodiments, wherein
to compounds age an.o{ﬂgr em%oﬁunen , the 1nrvention relrytes to compounds according to any of the

other embodiments, wherein R is Ar;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,

15 Cysalkyloxy, cyano, Cisalkyl, and Cyealkyl substituted with one or more halo
substituents.

In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R™ is Cy.calkyl substituted with one ore more halo
substituents; or phenyl optionally substituted with one or more substituents each

20 independently selected from the group consisting of halo, C;alkyloxy, C;_salkyl, and
Cj.salkyl substituted with one or more halo substituents;
in particular phenyl optionally substituied with one or more substituents each
independently selected from the group consisting of halo, methoxy, methyl, and
triffuoromethyl.

25 In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R*® is Ar;
wherein each Ar independently is phenyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Cisalkyloxy, cyano, Cisalkyl, and C|4alkyl substituted with one or more halo

30 substituents.

In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R® is C,alkyl substituted with one ore more halo
substituents; or phenyl optionally substituted with one or more substituents each
independently selected from the group consisting of halo, C;4alkyloxy, Cpalkyl, and

35 Cialky! substituted with one or more halo substituents;



Al is CR3 or N; wherein R3 is H, halo or Cidalkyloxy; in particular R3 is H, F or CiAalkyloxy; more in
particular R3 is H, F or mcthoxy; most in particular R3 is methoxy; 25 A2 is CH, CF or N; in particular

CH or N; AZaheh k@ CH or N; provided that maximum two of A', A2, Ay angAdia%8 Hlg IN a next
embodiment, the invention relates to compounds-atording to any of the other embodiments, wherein

Al is CR3 or N; wherein R3 is H, halo or Ci.4alkyloxy; 30 A2 is CH, CF or N; in particular CH or CF;

more in particular CH; A3 and A4 are CH. In a next embodiment, the invention relates to compounds
according to any of the other embodiments, wherein Al is N and A2 is CH. In a next embodiment, the
invention relatésericonipburtlsdeobrtingetovadycobibre orbrerlambolimenss:whehenylA2 is CH when K

is Nb. g) a nexto@mb@gmamt_im@dnwmi?e selates tewsamaay e@tﬁlaﬁ@@ff@liﬁ%rﬁ@y@mg@gm%@{hir
embodiments, .y of A ] iS.: rther embodiment, the
invention reIatéﬁsg]t%@ogm%gé%&%@gin@%é aﬁgffgﬁﬁg %e%@r%%%ﬁ%ﬁts, wherein Het' has formula
(a-1). In a further emdbedimendithentnientiesnielatestescorpapsdlaiaccarding to anyodfitbe other
embodimets, e AEhARS (ABURIE-B1, nalf & iR BRdITE i dpipntion relates fo

compounds according to any of the 10other em’bodlmen_ts, Wwherein Het' has foimula (a-3). In a further
embodiment, tFHETHERGSAPIEE {3U5MH8 THOY BRI GHS SHyr & i dfhér¥inBodiments, wherein

Heti has formutarfedyr iea Further embodiment, the invention relates to compounds according to any
of the other em odim%:ts, V\(/%ihe ein Het has formulqéa—S?. 15In a f%ler eﬁbodiment,ét}%invention

relates to comp BABRIESER ﬁfér?grghgé%ﬁﬁ%%ﬂ’\lerf Fﬁ%&d‘f%ﬂ?&' LA ILEE AREbf5ula (b-1). In
a further embotfivermbedimwintdisiainies torEdmisotnthy heverding tdlansporethelother embodiments,

wherein Het2 haIs forrHluIa -2@ Igja.further emfaodiment, the i ventio%rel?tes to ?ﬁmpounds
|

according'to any b1tR& SCBHRE! BiRBodimEN e WRETEITNP R0 A KU e MBBIRRY, the

invention relaté8:ts eshedoneris adeoreity tosdmyhalome athelemmarmdrisninestin Y' is N. In a
further embodiueninutioe wittestioorrelatesdio covspaungsiapaerding @, anio of the,sthes-embodiments,

wherein Z' is %rg%rhgr&%quﬁgmgpg]im_the invention relates to compounds according to any of

the other embodiments, wherein Z is N. In & further embodiment, the invention relates to compounds
according to anyodibdathebedrhodintenisyantieneiriaZ? is Gigbunds abvardingheraambiddiment, the

invention; kelatg,tp SARRRHALS Asrerdingtaanvmeltha-aRethercnbedimaaisciperein Z2 is N.

In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R is C; salkyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo and
Ciaalkyloxy.

20 In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R is C;.4alkyl.

In another embodiment, the invention relates to compounds according to any of the
other embodiments, wherein R® is H or C;4alkyl; and wherein R is H or Calkyl.

In an embodiment, the invention relates to compounds according to any of the other
25  embodiments, wherein
R’ is H or methyl;
R is pheny! substituted in a meta position and optionally further substituted in other
positions.

In an embodiment, the invention relates to compounds according to any of the other

30 embodiments, wherein
R’ is H or methyl;

R® is phenyl substituted in an ortho position and optionally further substituted in other

positions.



In a further embodiment, the invention relates to compounds according to any of the other
embodiments, wherein one of Z2 and Z3 is N, or wherein one of Y2 and Y3 is N. WO
20101089262P % 1ik426010/051244 - 30 - In a further embodiment, the inventeaslates ;o0 compounds
according to any of the other embodiments, wheref €1 _6alkyl is restricted to Cialkyl. In an
embodiment the compound of Formula (1) is selected from the group comprising:
2-(4-fluorophenyl)-N-P-methoxy-4-(5-oxazolyl)phenylkimidazo[1,2-a]pyrid n-8- amine,
N44-(2,4-dimethyl-5-oxazolyl)-3-methoxyphenyl]-2-(4-fluorophe y1)-imidazo [1,2- a]pyridin-8-amine,
N-[4-(2,4-dimetH)RI6casaRaL3hn EtHendmehiie]-B- avathgidp Aestyrinsidazay of tBRR#iein-8-amine,

2-(4-fluorophesybpdNnRanetiaxyid-(4-methyl-5-oxazolypphenylkimidazo[1,2- a]pyridin-8-amine,
2-(4- quoropheQ\}'Jﬁ)ﬁJ[ﬁ pxy -4-(4-methyl-5-oxazolyOphenylk 1 methyl 1Hbenzimidazol-4-amine,

_régt::;ﬁﬁpbheeﬁgyﬁf, %V&I“é %\é&lzd ng]iher:n p%r@yygojéﬁliopry eggé %lpﬁ(};mﬁ?f%nyt er substituted in other

N44-(2,4-ditnerh§itBithiazoly1)-3-methoxyphenyl]-2-(3-methoxypheny1)-3-methylimidazo[1,2-a]pyridin-
e SR e LR R A S B R RA e

methyl-imidazo|[.
N43-methoxy-22{EoAiegiys.-hsx@ifolyOphenyl]-2-(3-methoxyphenyl)-3-methylimidazo[1,2-a]pyridin-8-a

mine, N[3-methéxyH d2=methy1-5-thiazo lyl)phenyll-2-(3 -methoxypheny1)-3 -methylmidazo

[1,2-a]pyridin- %@rnl ﬁen‘yl substituted with F in the para Zposmon and optionally further substituted in
N44-(2,4- dlmet%ﬁg-oxazo )-3-methoxypheny1]-2-(4-fluorophenyl)-I-methyl-1Hbenzimidazol-4-a

mine, 2-(AudtBIShERYTYN-P-methoxy-4-(1-methy1-1H-pyrazol-5-yl)phenylk

I-methyl1H- be”%ﬁ%&@@&f%éﬁ@ﬂﬂ% invention relates to compounds according to any of the other
2-(4-fluoroph ZF%E -N-P- metl‘g}ﬁ{‘g -4-(3-methy1-1,2,4-oxadiazol-5-yOphenylk I- methyl 1H-benzimidazo

[-4-amine, 2-( 3 gﬁﬁlgh’y methoxy -4-(2-methyl-5-oxazolyl)phenylk |
-methyl- 1Hber&|mlﬂbzol 4-amine, 2-(4-fluorophenyl)-1-me

hyl-N45-(4-meRiy Is mexaralyditarpyridinyhindHbepzimisgeasl 4saminaally substituted with one
N-[3-metjipxy-g &ﬁu%%m &m%%%ﬁ%abﬂzp éﬂﬁ@&t@d%iﬁ@'}%&%@&ﬁ@mg of halo,

1H- ben2|m|dazo -4-amine, WO 201 EP2010/0
N-[3-methoxy- Qz(@lhafé?ﬁya%aasza%%pweﬁm L et Hiay Ay 3] substituted with one
-methyl-1Hbenzimidaheolb-gubshiinent2-(3 -chloropheny1)- 1 -methyl-N45-(4-methy1-5-oxazoly1)-2

-pyridinylk 1Hben2|m|d 20 -4-amjne, . .
Py y In an embodiment, tlae mvention relates to compounds according to any of the other

embodiments, wherein
20 R® is phenyl substituted in a meta position and optionally further substituted in other
positions.

In an embodiment, the invention relates to compounds according to any of the other
embodiments, wherein
R® is phenyl substituted in an ortho position and optionally further substituted in other
25 positions.

In an embodiment, the invention relates to compounds according to any of the other
embodiments, wherein

o i pheny! substituted in the para position and optionally further substituted in other
positions,

30 In an embodiment, the invention relates to compounds according to any of the other
embodiments, wherein )

R® is phenyl substituted with F in the para position and optionally further substituted in
other positions.



2-(4-chloro-3-methoxypheny1)-1-methyl-N45-(4-methyl-5-oxazoly1)-2-p diny1]-
1H-benzimidazol-4-amine, 244-erhoxy-2-methy1-5-(1-methylethyl)phenyll-N43

-methoxy-4v(4y maethigdbr oxazo lyl)phenylk 1 -methyl-1H-benzimidazol-4-gmig@2010/651244
2-(4-f|uorophenyl)-N-P-methoxy-4-(2-methyl-5-oX" o lyl)phenylk dazo [1,2 - a]pyridin-8-amine,
2-(4-fluoropheny1)-N44-(2-methyl-5-oxazolypphenylk4midazo [1,2-c]p d in-8- amine,
1-(1,1-dimethylethyl)-2-(4-fluoropheny1)-N46-(4-merhyl-5-oxazoly1)-3-pyridinyl]-
1H-benzimidazol-4-amine, 2-(4-fluoropheny1)-1 -methyl-N-[644-methyl-5-oxazoly1)-3-pyridinyl]-
1Hbenzimidazo R4sagrihadeatfthsrapyreriyn ielamnie anmeiiingaerdiadtnyseb kizethghphenyl |-
1Hbenzimidazenbédnming, NiddR-methyl-5-oxazo lyt)phenyl]-2-(2-methylphenyl)idazo[1,2-d]pyrid. -8-
amine, 2 (4- figorqezsEuRNRIAN s nelineohr arae W ismirckindh imidaze (b - clpyrid
in-8 -amine, 2 -éZ -fluor -4.—methyg§ hg(%g?g 16-&4‘-’ et ﬁll- -oszoéla/lg- -Igyrldlnylg imid azo [ 1,2- a]
pyrid in-8-armifie GO HHEPHY T8 o R RBHE ST 542 FRB L A FCCTOIRERRy bRy . imidazo
1,2-cdpyritlin-& awtliedo 2v- (@rancd Mo Fop erpho a3 fnethey koparl O-mibunl yabstissad ovisharsylk 1
-methyl- 1Himigazeriubie hgituiad-amine, 1 -( 2-methoxyethy 1)-N43-methoxy-4 -(2 -methy
I-5-thiazo lypp heny1]-2-methy |- 1Hbenzimidazo I-4-amine,
N43-methoxy-4JPemettierisehia i yOHEN I S iofemppRea pesariaaze pr e o hipg AdIAC 8-amine,
2-(4-fluoropheayibpdimmeathylbddr (rmetRykbdaxazalyl)piheh ykdldre iR O {437 ¢jdyridin

2(4-fluorophenyLiNA3 5 06He 1 RL Ry SR PRSI 1 (1 - methylethy
0-1H-benzimidazol-4-amine, 2 -(4-fluorophenyi)-N-P -methoxy-4-(2-methy1-5-oxazo lyl)p henylp 1

-methy [-1&H- intidafotieSeohbytitindd; dmimeention relates to compounds according to any of the

2-(4-fluoro-2-meibylpheihlN44:2:83e YL eroxazolypphenylkimidazo [1,2- a]pyridin-8-amine,
2-(2-fluoro-4-methylpheny1)-N44-(2-methyl-5-oxazolypphenylkimidazo [1,2- alpyridin-8-amine,

2-(4-fluorophenyd y TuntiethgtabltGai2am dth Sz oliatds Sepymidpoy b fid ddbehizinidarnodf damine,
2-(2-chlorophepyd) 3sBeitvaNAd{&methyl:oexazelykphenylkimidazo [1,2- a]pyridin-8-amine,
2-(5-methoxy-2-methylphenyl)-N-[4-(2-methyISS-oxazonOphenyI] idazo [1,2- c]pyridin-8-amine,
2-[(4-fluorophenyGriethyf]ceNbadiBentting i5-oréizolyd)ghe ty timidards[dseerd]pyidamB ditine, N- [3

-fluoro-442-methyl -am@zR fyt) Rhepyh2 idfluorophenyl)-1 -methyl-1Himidazo
[4,5-c]pyridin-4-amine, 2-(5-fluoro-2-methylpheny1)-N43-methoxy-4-(2-methyl-5-oxazolypphenylk
imidazo [1,2-c]pyriglivgeminkediment, the invention relates to compounds according to any of the

N-16-(4-methygithroxagadytiaspyidiamliied 2s methyhd Ktiflgoromethyppheny11-
imidazo[1,2-c]pyridin-8-amine,
In a further embodiment, the invention relates to compounds according to any of the

other embodiments, wherein A' is CR* or N; wherein R is H, F or methoxy.

20 In a next embodiment, the invention relates to compounds according to any of the
other embodiments, wherein
Alis CR® or N; wherein R*is H, halo or C,4alkyloxy; in particular R’ is H, For
C4alkyloxy; more in particular R? is H, F or methoxy; most in particular R” is
methoxy;

25  A%is CH, CF or N; in particular CH or N;
A’ and A" are CH or N; provided that maximum two of Al A% A% and A are N

In a next embodiment, the invention relates to compounds according to any of the
other embodiments, wherein
AlisCRY or N; wherein R is H, halo or Cyalkyloxy;
30 A%isCH, CFor N; in particular CH or CF; more in particular CH;
A’ and A* are CH. i

In a next embodiment, the invention relates to compounds according to any of the
other embodiments, wherein A' is N and A” is CH.



2-(3-methoxypheny1)-1-(1-methylethy1)-N44-(2-methyl-5-oxazolyl)pheny1]-1Hbenzimidazol-4-amine,
2-(4-fluorophenyl)-1-(1-methylethyl)-N45-(2-methyl-5-oxazoly1)-2-pyridinyl]-1Hbenzimidazo 1 4
amine, 2-(4sflgokaplagsyi)-N[3-methoxy-4-(2-methyl-5-oxazo lyl)phenyl]-1lpmgipdofodbitisoromethyl)-
1H-benzimidazo 1-4-amine, - 29 -
2-(4-fluorophenyl)-1-(1-methylethyl)-N44-(2-methyl-5-oxazolyppheny1]-111-
imidazo[4,5-c]pyridin-4-amine, 2-(4-fluoropheny1)-N[3-methoxy-4-(2-methyl-5-oxazolyl)phenylk1-(1-
methylethy0-1H-imidazo[4,5-c]pyridin-4-amine, .

N-[3-fluoro-4-(2- W athgi-snded o phe iy 1§Liqs ielateorycommendintreatdingifigay of the
[1,2-a]pyridin-@+amiaabodiments, wherein A” is CH when A" is N.
N-[3-fluoro-4-(2-methyl-5-oxazolyl)phenyl]-2-(4-fluoropheny1)-1-(1-methylethyl)-
1H-benzimidazot4 RN 2oMuiRibrSsHENGAYOn 16! Rt tRwRIRAYNA BSEIHIBthiR - BH RA K
ly1)-3-pyridinytjthditheénimidaz oldemini nexdv2dedifludrophend pddméth-N-14-(2-methy1-5-oxazo
ly heny1]-1H- imidazo [4,5-c] pyridin-4-amine, WO 2010/089292-- PCT/EP20101051244 33
2-(2,4-difldoropHBRyAYRA SHROHBIE 4 {4 IS IE RPN SPREAYNdS et fga o the
[4,5-c]pyridin-4hmmiambaditdadifubeoph&fey'1 hal 4@sflularéa-4-(2-methyl-5-oxazolypphenylk |
-methyl-1Himidazo [4,5-c]pyridin-4-amine,, . _

6-fluoro-2-(3-meth& X PRENy R rIRERy R MY LRSS (CBRAIBAEATIR S8 LA ARNIAAI 1-4-amine,
2-(4-fluoro-2-netihy shleriitieNs4vizeme il Susxarolyipghanyl] idazo [1,2- a] pyrazin-8-amine, 2-(4-fluo
rophenyl)- 1,6-dimethyt-N44-(2-methy1-5 -0 xazo ly)phenyll- 1H- imidazo [4,5-c] pyridin-4-amine,
z-(4-ﬂuorophen3r}- e tRRAmpat %ﬁw%l%%ﬁfﬂp%w@wadﬁawemg P IRidEo
[4,5-c]pyHilin-#hemisebedimsnts- 2derdindior 2hasdthyipheiayh)-N 14-(2-methyl-5-oxazotyl)phenyli-

imidazo [1 ,2-a]pyrazin -8-amine, 1 -methyl-N- [6-(4-met hyl-5-oxazo, ty1)-3-pyrid
iy 112 (phemox el PR TS A GRERS S h A CR Y HEAL AN -metho
xy-4-(2-methy 9tBep staberdignprtsendiein HenebagiotrmlbémAmidazo E-4-amine, N-[3-met ho
Xy-4-(2-methy1-5-0 xazo lyOp, henyl]-2-(3-met ho xyphenyl)- 1-methyl- 1Hbenzimidazol-4-amine,
S eyclopropymE N A R e A R R S AT AR RidE 4 Amine,
N[3-ﬂuqro-4-(@m@tﬁmb9dé&@2tsntmmﬁﬁqtzh@@mweﬁyl)- 1 -( 1 -methy lethyl)- I H-benzimidazo
1-4-amingy 2-(cyglonropUIMEIYMN: R orodZameed & 820 M ERemld ey it

other embodiments, wherein Het” has formula (b-1).

in a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Het? has formula (b-2).

In a further cmbodiment, the invention relates to compounds according to any of the
20 other embodiments, wherein Y' is CH.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Y' is N.

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

25 In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Z' is N.

In a further embodiment, the invention relates to compounds according to any of the
other embodiments, wherein Z* is CR*.

In a further embodiment, the invention relates to compounds according to any of the
30  other embodiments, wherein Z* is N,

In a further embodiment, the mvention relates to compounds according to any of the
other embodiments, wherein one of Z* and Z* is N, or wherein one of Y* and Y7 is N.



im idazo [4,5-c]pyridin-4-amine, 2-(4-fluoropheny1)-N-P-methoxy-4-(2-methyl-5-thiazo lyOpheny1]- 1 -(
| - methylcthy 1H-benz im idazol-4-amine,

N-[3-fluoro-4x@ g lsdsoxazolypphenyl]-2-(3-methoxypheny1)-1- methy ﬁﬁpig 19 421453 c]pyrld
in-4-amine, 2-(2,4-difluorophenyl)-N-[3-metho xy-43@-methy1-5-thiazo Iy phenyl ?UZ, met hy

Himidazo[4,5-c]pyridin-4-amine, N-P -fluo ro -4-(2-methy1-5 -oxazo
lyl)phenyl]-2-(4-fluoropheny1)-3-methyl-3Himidazo [4,5 -b]pyridin-7-amine, N- [3
-methoxy-4-(4-methyl-5-0 xazo lyl)pheny11- 1-methy1-6-(triflaoromethy1)-2- (3,3,3-trifluo ropropyl)- |
H-benzimidazo 1n4:dvmihé, at@dinathbxlye4uidntiethylldes xazory@phanyted=-tes iy he-(fifisoromethylp-
imidazo[1,2-a]yiidienfbadning2diuaropliany]l rmgl il Ne4;4ksmethy 17 1H-pyrazo 1-4-yOp
hcnyl]-1Hbenzimidazo 8-[[3-fluoro-4-(2-methyxazo ty 1)p heny [Jamino]-N,N-dimethy1-6-
(trifluoromethyl)ITraiembqdimet Pyriebinee2adarbBoxamlid®) is selected from the group
6-fluoro-2-(3-methpuyialaenyl)-1-methyl-N46-(2-methy175-oxazoly1)-3-pyridinyl]-

1H-benzimidaz hox thyl-5-0%azo | hen methy1-6-(trifluoromet
hyl)- imidazo [19]@]-%[%%5%&8@ |?1§ I?l\lﬁfgr% %xfly fo(g ﬁ 5 oxazfgj?zljp]I ({)?]/ -met
hyl-6-(trifluoro M&Yiyt)- imidazo [1,2-a] pyrazin-8-am Me, 6- bromo 2-methyl-N44-(2-methyl-5-oxazo
lyl)phenyli-imid SyréihBrarhined -84{3 inphamothok(dhmet W (S iho@pbenyl)-imidazo[ 1,2-
IyI)phenygamin@]ljy;{&ggjg]@myf% (trifluoromethyl)-imidazo[1,2-c]pyridine-2-carboxamide,

2-(4- quorophen llgtl {?%ﬂ@fl ::} —(5— meth})ﬁ)%oxaéﬁ l%yﬁkkl&{f gl?rylhyP2 -phenyl-imidazo[1,2-

(trifluoromethyl)-1H-bénzirn
-methylethoxy) BTG AR nethyl-5-oxazolyl)phenyll-1HbenzimidazoL-4-amine,

2-(4-fluoropheny-TamathiytsiyB eVt L3 rethykH-Olyraztl 4 3/b Syl itidbezimidazo I-4-amine,
2,3-dimethyt- N%@T(aﬂmmiﬁghyl) -5-oxazodazo [1,2-c]pyridin-8- amine,

N43-meth th thyl- i mid 1,2- d in8-

4813 et R e A B Rbe ol e [ 1Hes I
(trifluoromethy ﬁﬂ?d@t@)‘[ﬂo dafyiein-2-ylkethanone,

N-P-methoxy-424nfietiry phbrgXarolyAphesyikd-metayyd- (313 SpdLeraRawit- 1 -methyl-

1H-imidazo[4, 51?}93/&1‘% ﬂlf&'&m@ Samine,

2-(4-fluorophenyl)-N-P- et y1-5- xazolyl)phenyll -1,6-dimethy1-111-
imidazo[4,5- c]p};ér Egygi[ééfﬁ%o[gfli ?ﬁ@ﬂ#’ﬁ%%&e@&‘?ﬁ%ﬁ@ﬁ%ﬁ%ﬁﬁ}@%thyl imidazo

[1,2- a]pyrldlneIBUéiamBh?frﬂh}YTldm-S amine,
N43-methoxy- 43’«(-24"-0Eﬂlﬁﬁrét@%ﬁzmwmﬂy&iﬁﬂnﬁm)@q{%ﬂ%EQ@%BM@ §§ -b]pyridazin-8-ar
-imi

nine, N43- mett}g@ﬁ)ﬁ ﬁl—la’; é y@%g%/l] -2-methy1-6-(t fluor methy azo
[1,2- b]pyrldazn};/S-ée\mlng 201 89 92 EP2010/051244
oxy-4-(4-methyl-3-oxazolyl)phenyl}-2-(3-methoxyphenyl)-3-methyl-

imidazo[1,2-a]pyridin-8-amine,
N-[3-methoxy-4-(2-methyl-5-thiazolyDphenyl]-2-(3 -mmethoxyphenyl)-3-methyl-
imidazo[1,2-alpyridin-8-amine,
N-[4-(2,4-dimethyl-5-oxazolyl)-3-methoxyphenyl]-2-(4-fluorophenyl)-1-methyl-1 H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(1-methyl-1H-pyrazol-5-yl)phenyl]-1 -methyl-
1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(3-methyl-1,2,4-oxadiazol-5-y1)phenyl]-1-
methyl-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1 -methyl-1H-
benzimidazol-4-amine,

2-(4-fluorophenyl)-1-methyl-N-[ 5-(4-methyl-5-oxazolyl)-2-pyridinyl]- 1 H-
benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-1-methyl-2-(3,3 3-trifluoropropyl)-
LH-benzimidazol-4-amine,



- 35 - 6-fluoro-N[3-methoxy-4-(2-methy1-5-oxazolyOphenyl]-1-methy1-2-(1-pyrrolidiny1)-
1H-benzimidazol-4-amine, 2-(4-fluorophenyl)-N- [3-metho xy-4-(1-met hy 1-1H-1,2,4-triazo 1-5-yl)p
heny11-1- nzimidazol-4-amine, ‘ <
6-f|uoro-I-mrg?k?yalqlﬂ\?é/lbd%?g?methyl-5-oxazoly0pheny—l]iQ-(l-pyrroIidmyl)-lHggﬁ%ﬁ%&g}%} 4f‘élmine,
6-fluoro-2-(4-fluoro-2-methylphenyl)-N-P-methoxy-4-(4-methy1-5-
oxazolypphenylkimidazo[1,2-a]pyridin-8-amine,
2-(4-fluoro-2-methylpheny1)-84[3-methoxy-4-(4-methyl-5-oxazolypphenyllamino]imidazo[1,2-a]pyridine
-6-carbonitrite, 2-{(4-fhsthophdniyit bl g-hethexdplbmiiy(3saaxbaohHphbryd3dme iyl -3Himidazo
[24k5'?|]pyridi2'71%ﬂiﬁﬂﬁidazoI—ﬁ—amine,2 | e g : pyrid

-(4-fluoropheny1)-N-P-methoxy-4-(2-methyl-5-0xa phenyl]-3-methy|-3Himidazo[4,5-c]pyridin-7-a
mine, N43-metr%/6 %y%gﬁﬁlgfﬁ%go%%%%ﬁ)spﬁgrﬁr?ﬁg"%éor)ﬁ%ﬁgi%ﬁ&@w}ﬁ% imethy1- 1H- imidazo
[4,5-c] pyrid in-BSEATAE 220k MG (4-methy1-5-0 xazo ly1)-N44-(2-methy1-5-0 xazo ly heny11-6-
(trifluo romethyB-(4-ehlenzibridetzoxygbanyibel -2 Bryhatis-idimbenidi-b:8diFptvy did4H2-met hyl-5-0
xazo lyl)p heny 1}y LElimigh @20 (4. 3:64-RYrid in-4-amine, 2-(4-fluoropheny1)-1-methyl-N-[5-(2-met
hy1-5-0 xazoly1)-2-pyrimid.iny 1]-1Hbenzimidazol-4-amj [3-methoxy-4-(4-methy1-5-oxazo tyl)p
henyl]-2-(3-me]%)ﬁé'i?/%ﬁé E;/21 i%’iclilsm fﬁ)iff%-alt .bﬁ%%“ﬁ?é’é%ﬁﬁ Y-EHiAES D5 rheth xyp
heny1)-1-methyrazefsliphensthy sty Slyopaumpitaniyiamiiao J- 1Hbenzimidazo le-6-carbonitrile,
N- [3-metho xy-2H{4fneiyhes - xapo heGphenyl-2uathy-bxindgapediyB-alpyiagin-8- amine,
6-f|uoro-N43-mg}mﬁﬁgﬂﬁmﬂgbyl-&oxazoIypphenyl]-2-(2-methy|propyl)-
imidazo[1,2-(2]pyridin-8-amine, 2-(4-flyoropheny 0-74[3-met ho xy-4-(2-met hy1-5-oxazo lyl)p
henyllamino]-3 Bn%tﬁﬂ’%rﬁprg% "[[{}f(é‘ﬁ}eﬁlﬁfﬁds}l{ ﬁéf’%‘-}g)épﬁgﬁl?ﬁ%fm%ﬂ{%%ﬁﬁ Bty 1-5 -0 xazo
lyl)phenyl]-2-(tetf@fydro-2H-pyran-4-y1)-6- (trifluo ro met hyl)-1H-benzimidazol-4-am ine,
2-(4-f|uoropheny-l]-,1=m%ﬁd&ﬂ§k@=m%m%éh&gﬂ@l@&5ﬂﬁﬁwlti‘adﬁ'&ﬁ%ﬂﬁim' Wirdremine,
2-(4-fluo ro phepyl):6:meine X% N43; methoxy-4-(2-methyl1-5-o xazo lyl)p heny 1]-1- WO

20101089292PC /e 2010/051244 - 36 - meth}(/l- 1H-benzimidazol-4-amine, N[3-metho

xy-4-(2-methy 125 G ¥OEORHBRAY et A # Ay metR-2-prerahybioeyrgiprah 14l o-
1H-benzinidazdtenzamikep -4-amine,
2-(4-fluoropheny)-NdGoprihgsyr41(2nmeiidrpronaaalyQnbie u;l&a%av? Haydriimidazo[4,5-b]pyridi
n-7-amine, 4-[ @,—@%I&g XY-4- rérli-]@ethyl-S-o xazo lyOp henyl] am ino]-2-(3-met ho xypheny1)- 1 - met
hyl- 1H-benzimid 820 Ie-6-carbonitri le . 2-(4-f|uor2§hen 1)- 1-methyl-N-[5-(1 -methyl-
1H-pyrazol-5-y 1§21 @"Wihylkslo%ﬁé?ﬁﬂ%‘%‘ - phenyl)-imidazo[1,2-a]pyridin-8-
2-(ethoxymethydiaNep-methoxy-444-methy1-5-oxazolyl)phenyl]-6-
(t”ﬂUoromethy|)Z'Jmlﬂ%ﬂ:[;l%%rﬁ]ﬁ%ﬂ'@ﬁ?l‘)@m[@-e@-methylmﬁ-oxazo1y1)—3-pyridi.ny1.]-imidazo[1,2—
alpyridin-8-amine,
2-(2-fluoro-4-methylphenyl)-N-{6-(4-methyl-5-oxazolyl)-3-pyridinyl}-imidazo[1,2-
alpyridin-8-amine,
N-[4-(2-methyl-5-oxazolyD)phenyl]-2-[2-methyl-5-(trifluoromethyliphenyl}-
imidazo[1,2-a]pyridin-8-amine,
2-(2,4-diflucrophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazoly)phenyl}-1-methyi- 1 H-
imidazo[4,5-clpyridin-4-amine,
I-(2-methoxyethyl)-N-[3-methoxy-4-(2-methyl-5-thiazolyl)phenyl]-2-methyl- 1 H-
benzimidazol-4-amine,
N-[3-methoxy-4-(2-methyl-5-thiazolyl)phenyl]-2-(2-methylphenyl)-imidazo[ 1,2-
alpyridin-8-amine,
2-(4-fluorophenyl)-1-methyl-N-[4-(2-methyl-5-oxazolyl)phenyl]- 1 H-imidazo[4,5-
c]pyridin-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]}- 1-(1-
methylethyl)-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1-methyl- 1 H-



2-(4-fluoro-2-methylp
heny1)-84[3-methoxy-4-(4-methy1-5-oxazolyOphenyljaminolimidazo[1,2-a]pyridine-6-methanamine,
ND-met hoxyrfs(4am@bayl-5-0 xazo ly henyll- | ,6-d imethyl-2-(tctrahydro-gHrayFandraghs 1 H-imidazo
[4,5-c]pyrid in-4-amine, -cyc lopropyl-2-(4-fluoropfény1)-N43-methoxy-4-(2-methyl-5-o0xazo
lyl)phenyl]-3- met hy1-3H-imidazo[4,5-b]pyridin-7-amine,
2-(4-fluorophenyl)-3-(1-methyletheny1)-N44-(2-methyl-5-oxazolyl)phenyl]-
imidazo[1,2-alpyridin-8-amine, 6-cycloprop y1-2-(4-fluo rop heny 0-N43-meth xy-4-(2-methy1-5-oxazo
lyl)p henylk 1- ez [#H-inpiaaiio-f4amelpyridin-4-amine, 2-(4-fluoropheny1)-34 1
-methylethyl)-N2[d4(2usethyibeeysizaiyfiphenylmisigasodxiz3die0phEidin-8radaiae] ,2-
2-(4-fluoropheny)-4413-metho. xy-4-(4-methy1-5-oxazo lyl)p heny I] aminop 1 -methy1- 1H-benzimi
dazo 84[3-methoxy-4-(4-methy1-5-oxazo lyOphenyllamino]-2-(2-methylpropyl)- imidazo
[1pyridine-6-cafb -ﬂﬁﬂ@'ﬁr@?ﬁ%{ﬂ%wkﬁ et léafﬁ%ﬁ%}?iﬁf‘éw@w@fé@m%@r hy1-2-[3 -( 1-
methylet ho xy)plierid-8tdmiirmidazo [4,5-c]pyrid in-4-amine, 6-fluoro-N-[4-(2-methyl-5-0xazo
Iyﬂphenyﬁl-Z-l(z.-metM@éﬁ@wlk Jinoigla 1491{1%{3=(a|1m@ti1@l}mﬁmuﬂ'6@,1)23(%5ﬂ#m9ghmy1);11-ﬁnethyl-N-[6-(2
ethy1-5-thiazoly1)-3-pyridinylk 1Hbenz imidazol-4-amine, 6-fluoro-2-(4-fluo ro-2-methy Ip
henyl)-N44-(2¥rﬁ)ézt?1n%¥5d-zg%zdgl§)p henyliimidazo [ 1,2-cdpyrid in-8-am ine,
2-(4-fluoro-2-meéthyIgHeiy s -rﬁgﬂ%@ﬁ(&zm@é:@%%w&ﬁ@y&lﬂnéiazo[1a2-
methyl-imidazofdpZralpytidimi8samine, 2 -(4-fluorophenyl)- 1 -methyl-N14-(4-methy1-5 -0 xazo lypp
heny11- 1H-benzisidagekds amingidudsmemaxyphemyl)s ety dotfmeting: b-oxazolyOphenyl]
idazo [ 1 2- c]pyﬁldln.;}gﬁgéglne 6-fluoro-N4[3-methoxy-4-(2-methy1-5 -oxazolyephenylkN2, 1
-dimethyl-N2-(2- et yIprloZ%/f.B’- 1H-benzimidazo le-2,4-diamine, N43 -methoxy-4-(4-methyl-5 -oxazo
lyppheny11-2-(tettarienosiquyirantlly- itnidape v o-afpseioirbeniinaidazof 1,2-
2-(4-fluorophenypyddifFmethexy-4-(4-methyl-5-oxazo lyl)phenyl] aminol- 1 -methyl1H-benzimidazo
le-6-methanamipe; M16(4methyda-9xazolispwidny ] dishabyiye-2Hmyrap.4-y1)-imidazo |
1,2- a]pyridin-8:a? ine }8(4%@ grﬁg%n %1%&%& [%-(4-metgy1-5 -oxazol??/lil)-S -pyridinyl] aminok
1Hbenzi midaz& 18- arBonitie’ B¢y opyl-N43 -methoxy-4-(4-methy1-5 -oxazo
lyl)phenyl]-2-meéth¥iinidazafaipdeipyiazinf 8 amhney 23 -ohibrbpHermzefy ipkenyl]-
-methylethyl)-NibGd-sEthyihraiazoayied -pyridinylk 1Hbenzimidazol-4-amine, 2-(4-fluorophenyl)-
1 -(1 -methylethylN46-(drmeihyl:5-xazoNd)ad s dinytle  Hbenziidaza dAsAmine.
2-(2-ch|orophenyg ”-VG-quorog-1 1 -,m,aétﬁy%ﬁ\l4g§%4-m}e}?t¥yi5 -Oxa}zoly%l)-?, -pyrid WE i%%znzimidazo
1-4-amine, 2-(2RHIHFOPHeAT A RAEMNN 46-(4-methyl-5 -oxazoly1)-3-pyridinylk 1H- imidazo [4,5
-C]pyridin-4-aminé} -N4thqRyp gt yil-Soetixde iy phidniZt reitgifiorephlabyipngllhthyl- 1 H-
benzimidazo 1-¢-amingazol-4-amine,
2-(4-fluorophenyl)-1-(1-methylethyl)-N-[ 5-(2-methyl-5-0xazolyl)-2-pyridinyl]- 1 H-~
benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]- 1-methyl-6-
(trifluoromethyl)-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)- 1-(1-methylethyl)-N-[4-(2-methyl-5-oxazolyl)phenyl]-1H-
imidazo[4,5-c]pyridin-4-amine,
2-(4-fluorophenyl)-N-{ 3-methoxy-4-(2-methyl-5-oxazoly)phenyl]-1-(1-
methylethyl}-1H-imidazo[4,5-c]pyridin-4-amine,
N-[3-fluoro-4-(2-methyl-5-oxazolyl)phenyt]-2-(5-methoxy-2-methylphenyi)-
imidazo[1,2-a]pyridin-8-amine,
N-[3-fluoro-4-(2-methyl-5-oxazolyl)phenyl]-2-(4-fluorophenyl)- 1 -(1-methylethyf)-
1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-1-(1-methylethyl)-N-[6-(2-methyl-5-oxazoly])-3-pyridinyl}- 1 A-
benzimidazol-4-amine,
2-(2,4-difluorophenyl)-1-methyl-N-[4-(2-methyl-5-oxazolyDphenyl]- 1 H-
imidazo[4,5-clpyridin-4-amine,



2-(4-fluorophenyl)- 1 -methyl-44 [6-(2-methy1-5 -oxazoly1)-3 -pyridinyl ]amino 1-1 Hbenzimidazo
le-6-carbonitrile,
6-f|uoro-2-(4vﬂpﬂfﬁ7g§%hylphenyl)-N46-(2-methyl-5-oxazoly1)-3-pyridinygmg%%gjﬂpyridin-&am
ine, 2-(2-chloropheny1)- 1 -methyl-N-[6-(2-methyt-5exazolyl1)-3 -pyrid iny1]-1 H- imidazo [4,5
-C]pyridin-4-amine, 2-(4-fluoropheny1)-N[3-methoxy-4-(2-methyl-5 -oxazo lyl)phenyl]-3 -methy1-5-( 1 -
methylethy1)-3H-imidazo [4,5-b]pyridin-7-amine, 6-fluoro-2-(4-fluoropheny1)- 1
-methyl-N46-(4-methy1-5-oxazo ly1)-3-pyridinylk 1Hbenzimidazol-4-amine,
6-fluoro-2-(4-fludr@phdifirbyopharathy/ -6 thongtiE-BietnasedyLledyDyhicini1-hethybahzimidazo
1-4-amine, 2-(2ighdare phenyd)rifluoigrde -methyl-N16-(2-methy1-5-oxazo ly1)-3-pyridinylk
1Hbenzimidazo,1-4-amine, 6-chloro -N-P.met -4-(4- methyl-5-g xa
1y1)phenyl]-2-?%é&%§€é¢%95?-ﬁ%?%{ﬁﬁy% f}?ﬁ?dg%ﬁfﬂ@é(%fr‘%y?]@%%nZ%Té}'é?fé?é”}iﬂo%-z-thienyl)- I
1 -methylet hy!)"REBZA4metiyILE8 2258 -3-pyrid inyl] - 1H-benzimidazo 1-4-amine,
N46-(2,4-dimethylubroagb iyt hadmbrctiyiyl ey iuorophenythy -5 (Lamigtivlietsyl ) 7L H-benzimidazo
1-4-amine, 2-(2nehioraphenyliiNgs-(2,4-dimethyl-5-oxazo ly1)-3-pyridirty11-6-fluoro- 1 -methyl -

1H-benzimidazgl-4-amine, N43-methoxy4-(2-methyl-5-oxazolyephenyl]-3-(3-methoxypropy1)-242-
(trifluoromethyl p!ﬁgni}_ ﬁ?ﬁ?dénf(t) X%%TB@?%’&%@W#&” 'OXdZ&%%Ehenyy]l"um azol1,2-
2-(4-fluorophenglpBaethsfoRIg6-(2-methyl-5-oxazoly1)-3-pyridiny111-3H- imidazo
[4,5-c]pyridin-7-aiflepilicliyro pheinyd)3-ivdo- (N4 2 isethykayoyazabiiphenylkimidazo [1,2-
a]pyridin-8-ami%iﬁm@y&]hl};{%@ﬂ%@gl-&o xazo lyl1)-3-pyridiny1]-242-(trifluoromethyppheny1]-
imidazo[ 1 ,2-a§) 51' [n-8-a m@_ﬁﬁ% -metho éy-,)4-(4- methy1-5-0 xazo lyOp heny 1] amino
]-z-(z-methwpr%y- PIMRAYeT 1 Eﬁﬁb%ﬂi%"n EReREPBEROK ety Setiinetbyl-1H-
N-[4-(2,4-dimetiyiEditazelp1idB retoryphony1]-2-(4-fluorophenyl)- methylethyl)-
1H-benzimidazeléamnes-Nadd 2 4dimesnyiyd-oxpzelvhinhenylb2adfiyenephenyl)- 1 -(1
-methylethyl)- 111+ hel giﬁnﬁ%g%ég%ﬁ , 2-cyclopropyl-N46-(4-methyl-5-oxazoly1)-3-pidazo [ 1
,2-d] pyridin-8- amine, 2-cyclo 'rdpﬁl-N44- 2-meth 1-5;0_xazo%l phenylkimidazo%,2-a]pyridin-8-amine,
6-ﬂuoro-2-(4-f|u%?8ﬁﬁ-¥h%)é@1( i %ﬂsﬁ"é%ﬁﬁﬁjﬂmﬁfgf-@iﬁﬁ#&ﬁﬁr- RepotymetyD-17-
pyridinyl]-1H-bésraidéezoll-4-aming,
6-ﬂuor0-N[3-m@mmﬂﬁérﬁsmﬁﬂmwﬁﬁgwE@lwhbzy(tﬁt@mé@ﬁgr%tkwﬁgr by rimidazo
[1,2-c]pyridin-8-r§’ 'n_1 Vd Aé-flliloriggzhQ%%E%émethoxymethyl)-N4 -methoxy-4-(2-methyl-5-
oxazolypphenylkimidazo 1,52-c yrlélln-8-am|rie, ‘
2-[1-(4-chlorophehyINEeRsprdpy TRatkbtho ke bip sty (3-Brshory)esy-1-methyl- 14-
pyridiny11-1H-lbenzimittard%-4eamine,
2-(cyclopropylmethyl)-1-ethyl-N-[3-methoxy-4-(2-methyl-5-oxazolylyphenyl]-1 /-
benzimidazol-4-amine,
N-[3-fluoro-4-(4-methyl-5-oxazolylyphenyl]-2-(4-fluorophenyl)-1-(1-methylethyl)-
[ H-benzimidazol-4-amine,
2-(cyclopropylmethy])-N-[3-fluoro-4-(2-methyl-5-oxazolyl)phenyl]-1-methyl-1H-
imidazo[4,5-¢c]pyridin-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-thiazolyl)phenyl]-1~(1-
methylethyl)-1H-benzimidazol-4-amine,
N-[3-fluoro-4-(2-methyl-5-oxazolyl)phenyl}-2-(3-methoxyphenyl)- 1-methyl-1H-
imidazo[4,5-c]pyridin-4-amine,
2-(2,4-difluorophenyl)-N-[ 3-methoxy-4-(2-methyl-5-thiazolyl)phenyl]- 1 -methyl- 1/~
imidazo{4,5-c]pyridin-4-amine,
N-[3-fluoro-4-(2-methyl-5-oxazolyDphenyl]-2-(4-fluorophenyl)-3-methyl-3 H-
imidazol4,5-blpyridin-7-amine,
N-{3-methoxy-4-(4-methyl-5-oxazolyphenyl]-1-methyl-6-(triffluoromethyt)-2-
(3,3,3-trifluoropropyl)-1 H-benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-2-methyl-6-(trifluoromethyl)-



N46-(4-methy1-5-oxazolyl1)-3-pyridinyl]-2-ktetrahydro-2H-pyran-4-yOmethylk
imidazo[1,2-c]pyridin-8-amine, 2-[ 1 -(4-chlorophenypethyl]- 1
-methyl-N4¢y2>mgilaydshb-oxazolyl)-3-pyridinyl1- 1Hbenzimidazol-4-aminer2eidieRlormphenyl1)-N43
-rnethoxy-4-(4-methy1-5 -oxazo lyl)phenylk 1 ,6-diﬁ4€thyl- 1Himidazo [4,5 -e]pyridin-4-amine,
2-(2-ehloropheny1)- 1,6-dimethyl-N46-(4-methy1-5 -oxazo ly1)-3 -pyridinylk 1Himidazo
[4,5-c]pyridin-4-amine, 6-ehloro-2-(5-fluoro-2-methylpheny1)-N46-(5-methyl-4-oxazoly1)-3-pyridinyl]-
imidazo [1,2-b]pyridazin-8-amine, 1 48 -[[3 -methoxy-4-(4-methy1-5-0zazo lypphenyl] amino ]-2-(2-
methylpropypiniigidgecf 1. 2apsyideirt cupesthanone, 2-(4-fluorophenyl)-3-(2-methoxyethy1)-N-P-metho
Xy-4-(2-methyl-2-clogazolyhphienyikimidazo 11 Palpyyidi iz G yeanide - viyphenyl]-1 H-
2-(4-fluorophenyQ-N-1442-(methaxymethyl)-5 -ozazolyllphenylk 1 -(1 -methylethyl)-
1H-benzimidazgi-4-amine ’ . :
2-(2-chIorophe%@f-ﬁﬁ&h@"ﬁ%ﬂ%ﬁ?%’éﬁﬁﬁ%ﬁBR%WQTWW&%WW&% [ 1,2- c]pyridin-8 -amine,
2-methyl-/\V46-(2iffieatyetudrarodprpd-gyridinyintdidade kamRs]pyridin-8-amine,
2-(4-fluorophenytdringittydtok ypnethy)athyd-N4s{R(meatbyliFo@zely L -3yaynginy 1]-3H-imidazo
[4,5-b]pyridin-7-] _'gg - d%{g{_(g%ﬁgyl)e -methoxy-N46-(4-methy1-5 -oxazo ly1)-3
-pyridinylkimidazo 1,%‘- aJpyridin- 8-amine, ) )

2-(5-fluoro-2-mBthy IpFHEART(E e remsyra SRR -3- Hytiarh-Rrasiiparosnatistridazin- 8-amine,
2-(4-fluorophenydigdddB-grethpgad4-Lemmethyl- 1R- 1,2,3 -triazol-4-yl)phenyl]- 1 - methyl-
1H-benzimidaz@lré-amingy-2-(4-HuaronrbanyliihRnaethoxymdHA-netmbni@ditriazol-4-yl)phenylk
1 - methyl- 1H-|%%{1 aizm'ttglazz_g;l-Aiw-aammi)g(::dn[zl.-g(A{-quorophenyl)-N- [3

-methoxy-4-(2-me yf— Byl infl phenyﬁ- 1-methyl- 1Hbenzimidazo|-4-argine, 2-(4-fluoropheny1)-N43
-methoxy-4-(2-RrireA-piiaiy btéaynethd-gireaNiinhs it z8 48 ey At e,
2-(4-fluorophenythind -methyl-N-44-(2-methy1-4-pyridinyl)phenylk 1H-benz dazo 1- 4-amine,
2-(2-chloropheny ik N4 R0 ethaxyAn(d- methydmaidinviinka ny h-ginpethwimidazo [ 1,2-a]pyri
din-8-amine, 2-(4-fluoro ht%n}él.-NdAES ﬁgth?x%-. rlg -met 1-Ah-lp&/ridinyl)phenylk 1-(1-
methylethyl)-1HBERSRTITIRAT ATl | 2-edpyrdint-2-carboxantiac, =
2-(4-fluoropheny{¥-fieiphermil- hroctbyinty L psihdinyopretyl)-2 1amidaazbM, 5-c]pyridin-4-amine,
2-(4-fluorophenyii)tlotdnmediiyl ety Hixudd2-shataylide pyridinyflphenyl]-1Hbenzimidazol-4-amine,
2-(2-chioropheny):g-meinyNAd: emel|sdspyriiy inhenxirimidazoth  alpyrin-8-amine
2-(4-f|uorophen1%£N-%p{-mt%thp§ -)g'-metwyl[s,zf- ipy{r%tln]-G-y )-1-(1-me h}yglethyp/lp)r-

1H-benzimidazdF -‘&?fﬁﬁ%‘i ﬁ'(‘iﬂ%\lﬁ%rophenyl)-N-(Z-metho xy-T-methyl[3 ,4'-bipyridin]-6-yl)- 1 -methyl-
Hibenzimidazol24tnfhimeophenyl)- 1-methyl-N-[6-(1-methyl-1H-pyrazol-4-yl)-3-pyridinyl]-14-
2-(2-chlorophemyhyiNiRA1ethoxyr2 1-methyl[3,4'-bipyridin]-6-y1)-3-methylimidazo[1,2-a]pyridin-8-amin
€, 2,3-dimethyi-N-[4-[2-(1-methylethy])-5-oxazolyl]phenyl]-imidazo[1,2-alpyridn-8-
amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyDphenyl]-2,3-dimethyl-imidazo[1,2-a]pyridin-
8-amine,

I-[8-[[3-methoxy-4-(4-methyl-5-oxazolylphenyllamino}-6-
(trifluoromethylyimidazo[1,2-a}pyridin-2-yl]-ethanone,
N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]- I -methyl-2-(3,3,3-trifluoropropyl)-
1H-imidazof4,5-clpyridin-4-amine,
2-(4-fluorophenyl)-N-f3-methoxy-4-(4-methyl-5-oxazolyl)phenyi]-1,6-dimethyl-1H-
imidazo{4,5-c]pyridin-4-amine,
8-[[3-methoxy-4-(4-methyl-5-oxazolyl)phenyljamino}-2-methyl-imidazo[1,2-
ajpyridine-6-carbonitrile,
N-[3-methoxy-4-(2-methyl-5-0xazolyl)phenyl}-2-methyi-6-(trifluoromethyl)-
imidazo[1,2-b]pyridazin-8-amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyhphenyl]-2-methyl-6-(trifluoromethyl)-
imidazo[1,2-b]pyridazin-8-amine,



2-(4-fluoropheny1)-N16-metho xy-54 1 -methyl:- 1H-p yrazo 1-4-y1)-2-pyridinylk 1 -( 1 -
methylethyl)-1H-benzimidazol-4-amine, _

2-(4-fluorop Z‘,M -methoxy-5-(1-methyt-1H-pyrazol-4-y1)-2-pyridiny1]-1- methyl- 1H-benzimidazo
1-4-amine, I@X@G -cﬁ%ﬁ%thyl-&pyridinyﬂp henyl] -344-fluorophenyl)- 1 (llf ?F%g%ﬁﬁ@ﬁ{%% 1
Hbenzimidazol-4-amine, N-[3-fluoro-4-(2-methyl 4
pyridinyt)phenyll-2-(4-fluorophenyl)-1-methyl-IHbenzimidazol-4-amine,
N-[3-fluoro-4-(2-methy1-4-pyridinyl)pheny1]-2-(4-fluoropheny1)-1-(1-methylethyl)-
1H-benzimidazdl-Auamie|3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]- 1 -methyi-2-(1-pyrrolidiny1)-
2-(2-chIorophenygjﬁ%ﬁﬁlgggpﬂ;g%imgthyl-4-pyridinyl)phenyl]-3-methylimidazo[l,2-a]pyridin-8-ami_ne,
N-[3-fluoro-4-(2-methy1-4-pyridinyt)phenyl1]-2-(4-fluorophenyl)-1,6-dimethyl-113imidazo[4,5-c]pyridin-
4-amine, 2-(4-flggr%§§%ﬁ) Y 5# W%Xéfﬁ]emﬁﬁﬂb%&%ﬁé@ﬁ}rﬁé@ﬁﬂ@ i1

Hbenzimi dazo|-ﬂl€éh§"|]n bﬁ!—benzimidazo i~4-amine,

2-(4-fluorophenylf)ub:o-dimetiayl N4 rrrathybdrpsitimyhind-nyridazinyliliinidazo[4,5-c]pyridin-4-a
mine, and 2-(4{{luorophenyd):1-methyl-N44-(4-pyridinyflpheny1]-1H-be midazol-4-amine, including
any stereochemic%llg %sgmeric foim thereof, and the %rharmaceutically acceptable addition salts and the

solvates thereof 108953 PRt PYTROIGS PEtheRYafng 2R 8tkreochemically isomeric
forriLs thereof, anezthe pharmbosidicall. 2odpptabietaddition salts and the solvates thereof In an

embodiment pre@mﬂn&m@@mw&%@a@z%&@ﬁ%4%@Hﬁﬁpﬁe%'ﬁ’o%menygamm]-
[3-methoxy-4-( 'ﬂgpégisipgﬁ}zﬁ 8%-(;” (—)_Ili.frﬂgt hy1-1H-benzimidazol-4-amine, 5including any
stereochemical é/ isomeric fafms thereo : and fhe’pharmaceutically acceptable addition salts and the

solvates thereof: (e ERisBaINEHE prefbrast <Ainedipbarere b behsiib-Gyms s fliorophenyl)-1-
(1 -methylethy)uNd6z(? dniethngt-Bioxaamiyt,)-3-pyridinyl]-1H-benzimidazoi-4-amine, including any

stereocherically fsatueif fois. MeIsakAG Ine Dhaimaseicav 19ascapiatls grgijon salts and the

solvates therem; In an emb |m(§ant_})refer(§bly said compound of Formula'(l) is 2-{4-fluorophenyl)-

(1-methylethyl)-ﬁ11 -@-rﬁ”é %-61’?a"zaomt1§]|)33-pyridinyl]-lH-benzimidazo [-4-amine. In an embodiment

the compound &f Forrathexpnid sampstted norete jismy tonSstadgetyphenyl)-1,6-dimethyl-

152-(4-fluorophefyit)idatd b dpleitin)dNdGis(2-methyl-5-oxazoly1)-3-pyridinyl]-1H-

benzimidazol-41améqg§1 @-_fdg;gﬁg’%}g—“%mﬁ;ﬁ_@:@%}fﬁﬁﬁé%@%}gwﬂ:@;(2-methylpropy1)-
-8-am

imidazo[1,2-c]pyridin ne. o .

2-(4-fluorophen{t -%Qfﬂg’tﬁé@- é—?ﬂéﬁb@&f%(‘z@m&ﬁyl-s-oxazoIypphenyl]-l- 20

methyl-1H-benzZmidasdloayahsmg)-1.6-dimethyl-N-[4-(2-methyl-5-oxazolylyphenyl]- 14~
imidazo{4,5-c]pyridin-4-amine,
2-(4-fluorophenyl)-1-methyl-N-[ 5-(2-methyl-5-oxazolyl)-2-pyrimidinyl]-1H-
benzimidazol-4-amine,
N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-2-(3-methoxyphenyl)-1,6-dimethyl-
1 H-imidazo{4,5-c]pyridin-4-amine,
2-(3-methoxyphenyl)-1-methyl-4-[[6-(2-methyl-5-oxazolyl}-3-pyridinyljJaminol- 1 H-
benzimidazole-6-carbonitrile,
N-{3-methoxy-4-(4-methyl-5-oxazolyl)phenyl}-2-methyl-imidazo[1,2-a]pyrazin-8-
amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyDphenyl]-2-(2-methylpropyl)-
imidazo{1,2-alpyridin-8-amine,
2-(4-fluorophenyl)-7-[[3-methoxy-4-(2-methyl-5-oxazotyl)phenyl]amino}-3-methyl-
3H-imidazof4,5-b]pyridine-5-carbonitrile, |
I-methyl-N-{4-(2-methyl-5-oxazoiyl)phenyl]-2-(tetrahydro-2 H-pyran-4-y1)-6-
(trifluoromethyl)- 1 H-benzimidazol-4-amine,
2-(4-fluoropheny!)- 1-methyl-N-[4-(1-methyl-1 H-pyrazol-5-yl)phenyl}-1H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-6-methoxy-N-[ 3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1-



2-(4-fluoropheny1)-N-[3-methoxy-444-methyl-5-oxazolypphenyl]-1-methyl-1Hbenzimidazol-4-amine,
2-(4-fluoropheny1)-N43-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-methylethyl)-
1H-benzimiq§§%ﬁ; ine, 25including any stcreochemically isomeric forms thereof, and the
pharmaceutically acceptable addition salts and the selvates thereof. In th paEE3Ye38¢e, the
features of an embodiment can be combined with the features of another embodiment or combinations
of embodiments. The present invention also encompasses processes for the preparation of
compounds 30of Formula (I) and subgroups thereof. In the reactions described, it can be necessary to

protect reactive fiunbiiohAligrauinsd fosiexample hydroxy, amino, or carboxy groups, where these are

desired in the finakpr 0 avQl L rticipatjon in the reactions. Cqnventional
protecting grougg I[cﬁe;}?%lg% §3§%qg%§§?dg%g%!ﬁ%%%gg?g rac |cé},{l€%ﬁ g(%ﬁ%f@%%ré’ ‘$? . Greene
and P. G. M. WE?P?}H‘%FBEE% FERSHFPIR Hanic Chemistry”, John Wiley and Sons, 1999. WO

2010/089292P CH R0 0leBy D4Y-[34@ethThedeGmpabnts-ok &oiylacdiy Aridthesubgrapps thereof
can be preparedriy@successienial sigpmas described hereunder. They are generally prepared from

starting materialg whick either mercially.avajlable or prepared by standard means obvious to
those skilled in th(tzlﬁl‘él]rt.Q‘F'{;ll(l;eg féﬂ%ﬁ%&"oﬁ?ﬁ‘%%}%ﬁ%fﬁ‘%‘}‘n’@%%%%?jpéﬁ eﬁﬁ%’&@ FB¥ReEd using standard
synthetic proceSSa 8ok AR TISEECHsy &11350BKMISH in the art of organic chemistry. The general

preparation of sértfeftypioahexdmiptestiysNeldr beleivy EXperimental poTegtitany]-14n general,
compounds of fesrumaidhktanpgprepared as set out below in Scheme 1 10wherein all variables are

defined as hereghoygs, ARdh ATiAdd a0 e Hel (Lila) A% falg Al %
(trifluoromethyl)-imidazo[1,2-a]pyridin-8-amine,
2-(4-ﬁuoro-2—methy§pheny1)—8-{[3-methoxy~4-(4-methy1—-5—Gxazolyl)phcnyi} amino]-
imidazo[1,2-a]pyridine-6-methanamine,
N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1 ,6-dimethyl-2-(tetrahydro-2 H-pyran-
4-yl)-1H-imidazo[4,5-c]pyridin-4-amine,
>-cyclopropyl-2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazo Iylphenyl]-3-
methyl-3/-imidazo[4,5-b]pyridin-7-amine,
2-(4-fluorophenyl)-3-(1-methylethenyl)-N-[4-(2-methyl-5-0xazo lyDphenyl]-
imidazo[1,2-a]pyridin-8-amine,
6-cyclopropyl-2-(4-fluorophenyl)-N-[3-methoxy-4~(2-methyl-3-0xazo lyl)phenyi}-i-
methyl-1 H-imidazo[4,5-c]pyridin-4-amine,
2-{4-fluorophenyl}-3-(1 -methylethyl)-N-[4-(2-methyl-5-0xazolyphenyl]-
imidazo[1,2-a]pyridin-8-amine,
2-(4-fluoropheny!l}-4-[[ 3-methoxy-4-(4-methyl-3-oxazo lyl)phenyljamino}-1-methyl-
1H-benzimidazole-6-carbonitrile,
8-[[3-methoxy-4-(4-methyl-5-oxazolyl)phenyljamino]-2-( 2-methylpropyl)-
imidazo[1,2-a]pyridine-6-carbonitrile,
N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1 O-dimethyl-2-[3-(1-
methylethoxy)phenyl]-1H-imidazo[4,5-c]pyridin-4-amine,
6—ﬂuoro-N~[4-(2-methylu5—oxazoIyl)phenyk]-2-(2~methy1propyl)-imidaz@{ 1,2~
alpyridin-8-amine,
2-(4-fluorophenyl)-1-methyl-N-[6-(2-methyl-5 -thiazolyl)-3-pyridinyl}-1H-
benzimidazol-4-amine,
6-fluoro-2-(4-fluoro-2-methylphenyl)-N-[4-(2-methyl-5-0xazo lyhphenyl]-
imidazof1,2-alpyridin-§-amine,
2-(4-fluoro-2-methylphenyl)-N-[3 -methoxy-4-(4-methyl-5-oxazolyl)phenyl]-6-
methyl-imidazo[1,2-a]pyridin-8-amine,



Heti A1/43 (lI-b)(11I-b) Scheme 1 Compounds of formula (I) can be prepared via a coupling reaction
between intermediates of formula (lI-a) and (lll-a) or between intermediates of formula (lI-b) 15and

(I1I-b), whergig Halaisdefined as CI, Br or | and wherein all other variablgg-g4gpag,6g8tngsd
hereinbefore. This reaction may be performed in tH& presence of a suitable base such as, for example,

Cs2CO3 or sodium tert-butoxide. The reaction can be perfoimed in a reaction-inert solvent such as, for
example, toluene, N,N-dimethylformamide (DMF), tert-butanol or dioxane. The reaction typically is
performed in the presence of a 20catalyst system comprising of a suitable catalyst such as

palladium(TI) aédtatduPel{@Arir] -orctlis(dibEnFtidehebzetvrme)ulpditadilrA{axdnaRpatd a ligand
such as (9,9-dikghiy/l-9H- xanthene 4,5- diyObis[diphenyIphosphine] (Xantphos), [1,

I'-binaphthalen

tris(1- methylet%lﬁi%i&%l %%)grgy]@ sph e (X p ?) Prefe g@@ﬁﬁw Jﬁa%%%zno s1 %écarrled out
under an inert &tMB4HRE 'ém%’BEh as a nitrogen or an argon atmosphere. Reaction rate and yield may
be enhanced bﬁ-ﬁmv@év@awimw heéatinghyWo2e40089202h 6T Ediaeto/BE1224 In an alternative
procedure, thatﬂﬁtgg}l}gr\é% w}qngﬁ(zm\(gag@[e@4ﬁiuﬂﬁnme deflnltlon of Het2, a compound of formula (1)
wherein Y', Y3, }f‘; ’T%hls N, gg{] eﬁrfggred aﬂegrﬂnﬁa J[ n |c subs |th ion between
intermediates f[’)l’ Fa 81? a) ctlo eb |3’en‘?)rme%lyr A the presence of a
suitable base 580E1%4 ] fenedRatipes - 1203 or dusopropylethylamlne The reaction can bc perfouned

in a reaction-in@€ 4$diventsachl ps.| fArmathmpld-@Mic by lCHBGM s aedGtioimodymadsioybe performed
under acidic comglt@%nflg{d%mp}getﬁﬁgﬁﬁgesence of HCI or methanesulfonic acid. This reaction

R CTLER B O G R
also be preparéﬂﬁbi&%\%&tﬁmﬂﬁ@ reaction between an mtermedlate of formula (1V) and an intermediate
of formula (V) ac¢ortlingoish&shpme2 Hdwiiesain-idedyissdefinet s Glyitioy! | andoiherein all other
variables are a%gﬁﬁ%%%qggg_eca%%@% :AZ NH...,(V)
6-cyclopropyl-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-2-methyl-imidazo[1,2-
ajpyrazin-8-amine,
2-(3-chlorophenyl)-1-(1-methylethyl}-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl]- 1 H-
benzimidazol-4-amine,
2-(4-fluoropheny!)-1-(1-methylethyl)-N-[ 6-(4-methyl-5-oxazolyl)-3-pyridinyl}-1H-
benzimidazol-4-amine,
2-(2-chlorophenyl)-6-fluoro-1-methyl-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl}-1H-
benzimidazol-4-amine,
2-(2-chlorophenyl)-1-methyl-N-[6-(4-methyl-5-oxazoly)-3-pyridinyl}- 1 H-
imidazo[4,5-c]pyridin-4-amine,
N-{4-(2,4-dimethyl-5-0xazolyl)phenyl]-2-(4-fluorophenyl)- [ -methyl-1 H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-1-methyl-4-[[6-(2-methyl-5-oxazolyD-3-pyridinylJamino}-1H-
benzimidazole-6-carbonitrile,
6-fluoro-2-(4-fluore-2-methyiphenyl)-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl}-
imidazo[1,2-apyridin-8-amine,
2-(2-chlorophenyl)- 1-methyl-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl]- 1 H-
imidazo{4,5-c]pyridin-4-amine,
2-{(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-3-methyl-5-(1-
methylethyl)-3H-imidazo[4,5-bipyridin-7-amine,
6-fluoro-2-(4-fluoropheny}- 1-methyl-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyll- 1 H-
benzimidazol-4-amine,

6-fluoro-2-(4-fluorophenyl)-1-methyl-N-{ 6-(2-methyl-5-oxazolyl)-3-pyridinyi]- L H-



A- Halopa I-1 A2 N Het"A3  Scheme 2 In Scheme 2, intermediate of formula (V) may be
commercially available or may be 20 prepared according to conventional reaction procedures

generally k@i dfageash The coupling reaction is performed in the presepge/pbagistable base such
as, for example, Cs2C0O3, Na2CO3 or NaOH. Theeaction can be performed in a reaction-inert

solvent such as, for example, toluene, DMF or dioxanc. The reaction typically is performed in the
presence of a catalyst such as tetrakis(triphenylphosphine)palladium (Pd(PPh3)1). 25Stirring, elevated
temperatures (for example between 70-140 C) and/or pressure may enhance the rate of the reaction.
Preferably this PeBetdid48d=nd&tsut under an inert atmosphere, such as a nitrogen or argon

atmosphere. Alte(batikatyylibeybotahicracicdhpitanol-esterdetivative-abioyimalawyiaan-bereplaced by
the correspondw%gg%@gl%ﬁglvatlve WO 201(11089292PCT/EP20101051244 Experimentalre 3

iermeciate o TR 0 e ST e o e TS 1 LB s merei il

is defined as ClyIBrowdpzerid. Whé@lﬁha%mhénﬂévanables are as defined before. /Halo Hetl A2 N (VII) Al

BA3 2-(5-chloro-2-thienyl)-1-(1-methylethy)-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl]-
1H-benzimidazol-4-amine,
N-[6-(2,4-dimethyl-5-oxazoly}-3-pyridinyl}-2-(4-flucrophenyl)- 1 -( 1 -methylethyl)-
1 H-benzimidazol-4-amine,
2-(2-chlorophenyl)-N-[6-(2,4-dimethyl-5-oxazolyl)-3-pyridinyl}-6-fluoro-1-methyl-
1 H-benzimidazol-4-amine,
N-[3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-3-(3-methoxypropyl)-2-{2-
(trifluoromethyphenyl]-imidazo[1,2-¢]pyridin-8-amine,
2-(4-fluorophenyl)-3-methyl-N-[6~(2-methyl-5-oxazolyl)-3-pyridinyl|-3H-
imidazof[4,5-¢]pyridin-7-amine,
2-(4-fluorophenyl)-3-iodo-N-[4-(2-methyl-5-oxazolyhphenyl}-imidazo[1,2-
alpyridin-§-amine,
3-methyl-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl]-2-[2-(trifluoromethyl)phenyl}-
imidazol1,2-a]pyridin-8-amine,
8-[[3-methoxy-4-(4-methyl-5-oxazolylphenyl]lamino]-2-(2-methylpropyl)-
imidazo[ I,2-a]pyridine-6-carboxylic acid methyl ester,
N-[4-(2,4-dimethyl-5-0oxazolyl}-3-methoxyphenyl]-2-(4-fluorophenyl)-1-(1-
methylethyl)-1/-benzimidazol-4-amine,
N-[4-(2,4-dimethyl-5-0xazolylphenyl]-2-(4-fluorophenyl)-1-(1-methylethyl)-1H-
benzimidazol-4-amine,
2-cyclopropyl-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl}-imidazo[1,2-a]pyridin-8-
amine,
2-cyclopropyl-N-[4-(2-methyl-5-oxazolyl)phenyl]-imidazo[ 1,2-a]pyridin-8-amine,
6-tluoro-2-(4-fluorophenyl)-1-(1-methylethyl}-NV-{6-(2-methyl-5-oxazolyl)-3-
pyridinyl]-1 H-benzimidazol-4-amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl}-2-(tetrahydro-2 H-pyran-4-
yl)-imidazo[1,2-a[pyridin-8-amine,
2-(4-fluorophenyl)-3-(methoxymethyl)-N-[3-methoxy-4-(2-methyl-5-
oxazolyl)phenyl]-imidazo[1,2-alpyridin-8-amine,
2-[1-(4-chlorophenyl)cyciopropyl]-1-methyl-N-[6-(2-methyl-5-oxazolyl)-3-
pyridinyl]-1H-benzimidazol-4-amine,
N-[6-(4-methyl-5-oxazolyl}-3-pyridinyl]-2-[(tetrahydro-2 H-pyran-4-ylymethyl]-



0(VI) A2 A'%3Het2 HetiA3 (I) Scheme 3 In Scheme 3 intermediates of formula (VII) may be
commercially available or may be prepared according to conventional reaction procedures generally

know in theyag ,dhaadRseaction conditions are analogous to the reaction goRgitisnsdessribed in
experimental procedure 2. Experimental proceduré?-  An intermediate of formula (ll-a) can be

prepared by reduction of an intermediate of 15formula (VIII) as is shown in Scheme 4, wherein all
variables are as defined before. A2 NO A .12 Het(A4 A2 NH reduction2 HetlA3 (VIII)(ll-a) Scheme
4 The reduction of (VIII) to (11-a) can be conducted by conventional methods such as, for example, a
reductive hydrogedatidn, dralesudiioR-withhea metal or a metal salt and an 20acid [for example a metal

such as iron or ametatigeliopHehyastBiE 12ene Beidssuchas AsilaQigenis-agid{Bygrpghforic acid,
sulfuric acid or gégzligﬁaa%gg_%%gic acid (acetic acid or the like)], or other well-known methods for

converting a nltro-zqroup to the corrésponding amine. WO 2010/089292PCT/EP2010/051244
2-(2-chlorophenyl)-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]-1,6-dimethyl-1H-

imidazo[4,5-¢|pyridin-4-amine,
2-(2-chlorophenyl)-1,6-dimethyl-N-[6-(4-methyl-5-oxazoly!)-3-pyridinylt]-1 H-
imidazo[4,5-c]pyridin-4-amine,
6-chloro-2-(5-fluoro-2-methylphenyl)-N-[6-(5-methyl-4-oxazolyl)-3-pyridinyl]-
imidazo[1,2-b]pyridazin-8-amine,
1-{8-[[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl]amino]-2-(2-
methylpropyl)imidazo{1,2-a]pyridin-6-yi]-ethanone,
2-(4-fluorophenyl)-3-(2-methoxyethyl)-N-{3-methoxy-4-(2-methyl-5-
oxazolylphenyl]-imidazo[1,2-a]pyridin-8-amine,
2-(4-fluorophenyl}-N-[4-[2-(methoxymethyl)-5-oxazolyllphenyl]-1-(I-methylethyl)-
1 H-benzimidazol-4-amine,
2-(2-chlorophenyl)-3-methyl-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl}-imidazo[1,2-
alpyridin-8-amine,
2-methyl-N-{6-(2-methyl-5-oxazolyl)-3-pyridinyl}-imidazo[1,2-aJpyridin-8-amine,
2-(4-fluorophenyl)-3-methyl-5-(1-methylethyi)-N-[ 6-(2-methyl-5-0xazolyl)-3-
pyridinyl}-3H-imidazo[4,5-bpyridin-7-amine,
2-(4-fluorophenyl)-3-methoxy-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl}-imidazo[1,2-
alpyridin-8-amine,
2-(5-fluoro-2-methylphenyl)-N-[6-(4-methyl-5-oxazolyl)-3-pyridinyl]-imidazof1,2-
blpyridazin-8-amine,

2-(4-fluorophenyl)-N-[ 3-methoxy-4-(1-methyl-1H-1,2,3-triazo -4-yl)phenyl}-1-
methyl-1 H-benzimidazol-4-amine,
2-(4-thuorophenyl)-N-[3-methoxy-4-(2-methyl-2H-1,2,3-triazol-4-yl)phenyl]-1-
methyl-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-methyl- 1 H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-4-pyridinylphenyl]-1,6-dimethyl- 1 H-
imidazo{4,5-¢]pyridin-4-amine,

2-(4-fluorophenyl)- I-methyl-N-[4-(2-methyl-4-pyridinyl)phenyl]-1 H-benzimidazol-
4-armine,
2-(2-chlorophenyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyDphenyl]-3-methyl-
imidazo[ 1,2-a]pyridin-8-amine,
2-(4-fluorophenyl)-N-{3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]-1-(1-



Experimental procedure 5 An intermediate of formula (VIII) wherein Het' is restricted to oxazole
substituted with R in the 4-position, hereby named intermediate of formula (XI), can be prepared by a
condensatigiyeqaeiigmef an intermediate of formula (X) with an intermediatergfbiosmmita{lX) as is
illustrated in Scheme 5. Intermediate (IX) may be‘é@rturiercially available or may be prepared
according to conventional reaction procedures generally know in the art. This condensation reaction is
perfolined in the presence of a suitable base such as, for example, K2CO; or sodium ethoxidc (NaOEt).
The reaction can be performed in a protic solvent such as, for example, methanol (MeOH) or ethanol
10 (DOH). Stirrngfanetforleldiier widperatorddigor example between 70-110 C) may enhance the
rate of the reactign-flnoSgheme)s,, altiracibbles prédefited-as meitidned hdrddbove. Ro A2 NO2 Al
7S02 'Vic (X) Qyiih K 7 43 AatkuiAt), Scheme 5 15Alternatively, the reaction described in

Scheme 5 may also_be performed with benzaldehyde derivatiye of the j rmediate of formula (IX)
wherein NO2 is'f ‘&{?‘5 Hy® ,)'I%F,%f%?%‘%ﬂlﬁ%ﬁgﬁb@F%%ﬁlﬂxﬁ?%l Hl}ftlgptgmﬁgké?fﬁetetmediate of
formula (11-a) banziiydapelreptnréd by conversion of the Hab- substitutent in an intermediate of

formula (lI-b) into arasREPEEFOMB.BEBYNAESKed anahglesieddming funetidratitysyhich can
subsequently b verted.into an amino-group, according to Scheme 6 by using reaction conditions

well known to those skilled in the ast. In Scheme 6, Halo is defined as Cl, Br or |, and all other
variables are défifetlOERRHRE S & "8\7@6}4&%%1?’0 Q’Nﬁlgwéﬂg'l'(l'mm ylethyl)-

1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-(2-methoxy-2"-methyl[3.4"-bipyridin]-6-y])- | -methyl- 1 H-
benzimidazol-4-amine,

2-(2-chlorophenyl)-N-(2-methoxy-2'-methyl| 3,4"-bipyridin]-6-y1)-3-methyl-
imidazo[1,2-ajpyridin-8-amine,

2-(4-fluoropheny!)-N-[ 6-methoxy-5-(1-methyl-1 H-pyrazol-4-yi)-2-pyridinyl]-1-(1-
methylethyl)-1H-benzimidazol-4-amine,
2-(4-fluoropheny!)-N-[6-methoxy-5-(1-methyl- 1 H-pyrazol-4-yi)-2-pyridinyl}-1-
methyl-1H-benzimidazol-4-amine,
N-[4-(2,6-dimethyl-d-pyridiny)phenyl]-2-(4-fluorophenyl)-1-( [ -methylethyl)-1 H-
benzimidazol-4-amine,
N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl]-2-(4-fluorophenyl)-1-methyl- 1 /-
benzimidazol-4-amine,
N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl]-2-(4-fluorophenyl)-1-(1-methylethyl)
1 H-benzimidazol-4-amine,

2-(2-chlorophenyl)-N-[3-fluoro-4-(2-methyl-4-pyridinyDphenyl]-3-methyl-
imidazo[1,2-a]pyridin-8-amine,
N-[3-fluoro-4-(2-methyl-4-pyridinyl)phenyl}-2-(4-fluorophenyl}-1,6-dimethyl-1H-
imidazo[4,5-clpyridin-4-amine,
2-{4-fluorophenyl}-1-methyl-N-[6-(2-methyl-4-pyridiny])-3-pyridazinyl}- 1 H-
benzimidazol-4-amine,
2-(4-fluorophenyi)-1,6-dimethyl-N-[6-(2-methyl-4-pyridinyl)-3-pyridazinyl]- 1 H-
imidazo[4,5-c]pyridin-4-amine, and
2-(4-fluorophenyl)-1-methyl-N-[4-(4-pyridinylyphenyt]- | H-benzimidazol-4-amine,

including any stereochemically isomeric form thereof,

and the pharmaceutically acceptable addition salts and the solvates thereof.

In an embodiment preferably said compound of Formula (I) is 2-(4-fluorophenyl)-N-
[3-methoxy-4-(4-methyl-5-oxazolylphenyl]-1-methyl-1H-benzimidazol-4-amine,



WO 2010/089292PCT/EP2010/051244 The intermediate of formula (11-b), wherein Het' is limited to
oxazole substituted with R, hereby named intermediate of formula (X11-b), can be prepared according

to the synthggjsquipieeebthat was used for the synthesis of intermediate (¥Oysiadingdiem an
intermediate of formula (XII): Ro 5(X lI-b) The intétmediate of formula (X11) is commercially

available or may be prepared according to conventional reaction procedures generally known in the
art. Experimental procedure 7 10An intermediate of formula (VIII) wherein Het' is restricted to oxazole
substituted with Rl in the 2-postion and CT-I3 in the 4-position, hereby named an intermediate of
formula (XII), BgHBBDPESHIGINAESHECHSEGY feHBHOIF GPARNSERRMReSTRsAYIa (XIV) with an
intermediate ofdespratii dX)itecestding o mchemesthdnerein all variables are defined as hereinbefore.
Both intermediates may be commercially available or may be 15 prepared according to conventional

reaction procedtfed GERBFAMF KRG IE Wit qrpeunbensarB éRdson fyPranpicanhéd performed
in a solvent suchrasipuyein@.-Stithiyiep andiar giphatet] tbmperdtafé s fairexamplé-baitneen 70-110 C)
may enhance (e as; AhadeaeHIRiARARNOZA AU U HAN KIRIAZNGR M -#313-3 (XIV)
R1A3 (XIIl) Schem c%é@ﬁ“meqtala%ot eduiga%%es Y mt«iarmedlate of formula (V) can be prepared via

. accen 1011 sakts g S0 hereot,
a Coupllng reacfloﬁ etween an

In an embodiment preferably said compound of Formula (1) 18 2-(4-fluorophenyl)-1-
(1-methylethyl}-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl]-1 H-benzimidazol-4-amine,
mncluding any stereochemically isomeric forms thereof, and the pharmaceutically

10 acceptable addition salts and the solvates thercof.

In an embodiment preferably said compound of Formula (I) is 2-(4-fluorophenyl)-1-
(1-methylethyl)-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl]- 1 H-benzimidazol-4-amine.

In an embodiment the compound of Formula (I} is selected from the group consisting
of:

15 2-(4-fluorophenyl)-1-(1-methylethyl)-N-[6-(2-methyl-5-oxazoly])-3-pyridinyl]-1 H-
benzimidazol-4-amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyl}-2-(2-methyipropyl)-
imidazo[1,2-¢lpyridin-8-amine .HCI,
2-(4-fluoropheny!)-6-methoxy-N-[ 3-methoxy-4-(2-methyl-5-oxazolyl)phenyl]-1-

20 methyl-1H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(4-methyl-5-oxazolyl)phenyll-1-methyl-1H-
benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(2-methyl-4-pyridinyjphenyl]- 1 -( 1 -methylethyi)-
1H-benzimidazol-4-amine,

25 including any stercochemically 1someric forms thereof, and the pharmaceutically
acceptable addition salts and the solvates thereof.

In the passages above, the features of an embodiment can be combined with the

features of another embodiment or combinations of embodiments.

The present invention also encompasses processes for the preparation of compounds
30 of Formula (I} and subgroups thereof. In the reactions described, it can be necessary to
protect reactive functional groups, for example hydroxy, amino, or 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
35 Organic Chemistry”, John Wiley and Sons, 1999.



intermediate of formula (XV) and an intermediate of foimula (IlI-a), as is shown in 25 Scheme 8 _
wherein Halo is defined as ClI, Br or | and wherein all other variables are defined as hereinbefore. This
reaction may/bopaiigsaied in analogy to thc synthesis prptocol dgscribed ﬂ%gégg(ﬂwéaﬁ%%pfocedqr‘e 1.
(XV)(IlI-a)(IV) Scheme 8 Experimental procedure 943An intermediate of formula ) Wherein Het' is
restricted as shown in Scheme 9, hereby named an intermediate of formula (XVIII), can be prgpar_ed
by condensation of an intermediate of foimula (XVII) with an intermediate of formula (XV;) WhICh IS
activated with iodobenzene diacetate in the presence of trifluoromethancsulfonic acid. Stl_rrlng and/or
elevated temperdhsresitforasaniglerbeinén 0100 2y may thokaficenlRtbe-patedafyraaction. In

Scheme 9, RI' iaddefinedasicidalladsans.alhotharaariatlesinare dafined as harginhefore. Pia -CN
i

[ f formula
(XVII) CF3S03 ZQAC.Scheme 9 A2 NO Al2 JA4 A3 (XVIIl)  An intermediate o
(XVII) whereinHNat(%rzgi@%% :gcae %ﬁhgl or Brocan eaﬁaélaprlecp(gr%rc?]??%?glg}ﬁ ﬁ%#ﬁ%ﬁ“ﬁ"f@sof formula (XVI)

LY ) .
wherein NO2 i8¥88Ead e RE Letreshe tdinkP R &rygaeHCH oF e s tively)i@Epermelial
procedure310 Aupirtal redistercifdrpudac(MIoshese v ideivisyresittie chas-shawn in dehame 10,

of organic chemistry.

The general preparation of some typical examples is shown below:

Experimental procedure 1

In general, compounds of formula (1), can be prepared as set out below in Scheme 1
10 wherein all variables are defined as hereabove:

2
A ;\ | NH,
+ Halo —Hetf?
ot Sy
(Il-a) (Hl-a) A N
base, solvent Al \]/ Het?
oA

catalyst, ligand ~ Het" A

A*'//AE\I/Ha}O 0
(Il-b) (Hll-b)
Scheme [

Compounds of formula (T) can be prepared via a coupling reaction between
intermediates of formula (I1-a) and (I11-a) or between intermediates of formula (II-b)

15 and (I1I-b), wherein Halo is defined as Cl, Br or I and wherein all other variables are as
defined hereinbefore. This reaction may be performed in the presence of a suitable base
such as, for example, CsoCO3 or sodium feri-butoxide. The reaction can be performed
in a reaction-inert solvent such as, for example, toluene, N, N-dimethylformamide
(DMF), tert-butanol or dioxane. The reaction typically is performed in the presence of a

20 catalyst system comprising of a suitable catalyst such as palladium(Il) acetate
(Pd(OAc)) or tris(dibenzylideneacetone)dipalladium (Pdy(dba)s) and a ligand such as
(9.9-dimethyl-9H-xanthene-4,5-diyl)bis[diphenylphosphine] (Xantphos),
[1,1"-binaphthalene]-2,2'-diylbis[diphenylphosphine} (BINAP), or dicyclohexyl[2',4',6'-
tris( I-methylethyl){ 1,1'-biphenyl]-2-y1]-phosphine (X-phos). Preferably this reaction is

25 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.



20hereby named an intermediate of formula (XXI), can be prepared via the condensation of an
intermediate of formula (X1X) with an intermediate of formula (XX) as shown in Scheme 10 wherein all

variables arg;gs¢igfiRes pefore. Typically the reaction can be performed i apglisagick;Stirring and/or
elevated temperatures (up to 90 'C) may enhance the-rate of the reaction. WO 2010/089292 -48

-PCT/EP2010/051244 A1 22" A2NO2 R2-NH-NH2A2NO2R2Ai ,,.."2,....... NO2 Al -5-- i I(XX) I1 "--.
--A4+NJA4 N.",,,c--","...--A4 A3R2N i -NA3A3 0 (XIX)(XXI)(XXI-a) Scheme 10 Experimental procedure
11 5An intermediate of formula (XI1X) can be prepared by the condensation of dimethylformarnide

dimethyl acetal{BMrEM)opitbcatuiistdhaiatiraly orksrmita TXVIY a8 deficiedim Ssheme 11. Stirring
and/or eIevateddﬁmm{W,(m@%@npﬂa)bmwﬁgg AO+likO5) Yay enhange thevraie ekthe reaction.
A2 NO Al2 fr‘éﬁﬁe%(&c@n%\éﬁfgyﬁlégo%% %&%Ltion between intermediates of formula

(1}-a) and (11l-a). This reaction may be performed in the presence of a suitable base

5 such as, for example, K;CO; or diisopropylethylamine. The reaction can be performed

in a reaction-inert solvent such as, for exampte, DMF or CH;CN. This reaction may

also be performed under acidic conditions, for example, in the presence of HCI or

methanesulfonic acid. This reaction can be performed in a reaction-inert solvent such

as, for example, 2-propanol. Reaction rate and yield may be enhanced by microwave

10  assisted heating.

Experimental procedure 2

Compounds of formula (I}, can also be prepared via a coupling reaction between an
intermediate of formula (IV) and an intermediate of formula (V) according to Scheme 2
15  wherein Halo is defined as Cl, Br or I and wherein all other variables are as defined

before.

H

H Az
A2 \'% = ~

ISP “Het, v Aq/\”/ et
[ |A4 Het? \3 a
Halo Aa/ © A
{1V} U]
Scheme 2

In Scheme 2, intermediate of formula (V) may be commercially available or may be

20 prepared according to conventional reaction procedures generally know in the art, The
coupling reaction is performed in the presence of a suitable base such as, for example,
(53C03, NazCO; or NaOH. The reaction can be performed in a reaction-inert solvent
such as, for example, toluene, DMF or dioxane. The reaction typically is performed in
the presence of a catalyst such as tetrakis(triphenylphosphine)palladium (Pd(PPha)s).

25  Stiring, elevated temperatures (for example between 70-140 °C) and/or pressure may
enhance the rate of the reaction. Preferably this reaction is carried out under an inert
atmosphere, such as a nitrogen or argon atmosphere.

Alternatively, the boronic acid picanol ester derivative of formula (V) can be replaced
by the corresponding boronic acid derivative,

30



10 Scheme 11 Experimental_procedure 12 An intermediate of formula (Ill-a) wherein Het2 is
restricted to result in an intermediate 150f formula (XXIV), can be prepared via a condensation
reaction beWQQ@@@g@@Imedlate of formula (XXII) and an intermediate ofpformpha: (eXid)sas is
illustrated in Scheme 12, wherein Halo is restrictedo Br and Cl, and wherein all other variables are
defined as hereabove. The reaction may be performed in a reaction-inert solvent such as, for example,
EtOH or n-butanol, or by mixing the reagents without the 20presence of a solvent. The reaction may
conveniently be carrled out at elevated temperatures ranging between 50 C and the rcflux temperature
of the reactionixpeiienRe Araugautite and yield may be enhanced by microwave assisted heating. R6a
NH2 Halo N Z1, %@e% XXII f2f(3110/(£ ?592PCT/ qu,éLOa[p%lv%gfgr%)fpﬁgment rocedure 13
An intermediate of?ormu a lerein Het s restrictad 1 r in ar intermediate of formula
(XXVII) wheremwéeqs%%aﬁ (EP komme B Aihirmha 1@%&%@@&%@@0&% Bé&fepared by an
acylation of amintertingdiafeafforinute:EXN) lwithdafinederni@diBteSofrd mhatai K \dthéollowed by a
condensatjon rgagtion to.vield xXMibsaccording to Scheme 13 wherein Halo is restricted to Br, Cl and
| and wherein all other substituents are as defined hereinbefore. The acylation reaction can be carried
out in a solvent such as pyridine or a reaction inert solvepthﬁSh as DMF in the presence of a base
such as triethylamine (Et3N). The sub;equﬂwt condertgation reaction can Age carried out by 10heating

the crude acylated product in a solyest agiaeetic acid”! AV N\Hetz
O [ A 4
? A3 Hat’ /Iﬁa/A
0 Vi) 0
Scheme 3

In Scheme 3 intermediates of formula (VII) may be commercially available or may be
prepared according to conventional reaction procedures generally know in the art. The
10 reaction conditions are analogous to the reaction conditions described in experimental

procedure 2.

Experimental procedure 4

An intermediate of formula (II-a) can be prepared by reduction of an intermediate of
15  formula (VIII) as is shown m Scheme 4, wherein all variables are as defined before.

A NO AZ NH

AT ! 2 reduction At i 2
—_———
ot A Het' A3
(v {lI-a)
Scheme 4

The reduction of (VI11} to (1I-a) can be conducted by conventional methods such as, for
example, a reductive hydrogenation or reduction with a metal or a metal salt and an

20 acid [for example a metal such as iron or a metal salt such as SnClhL and acid such as an
morganic acid (hydrochloric acid, sulfuric acid or the like) or an organic acid (acetic
acid or the like)], or other well-known methods for converting a nitro-group to the

cotresponding amine.



Rob NH2 H Halo Ro Y1, yz (XXV) Scheme 13 Experimental procedure 14 15Alternatively, an
intermediate of formula (XXVII) wherein le" is carbon-linked to the benzimidazole heterocycle can also
be prepare%gmﬁgﬁmat of an intermediate (XXV) with an aldehyde of famual{sdibs The reaction
can be performed in the presence of sodium metaffsulfite in a reaction inert solvent such as
N,N-dimethylacetamide (DMA) according to Scheme 14 wherein Halo is restricted to Br, Cl and | and
wherein 20all other substituents are as defined hcreinbefore. R6b WO

2010/089292PCT/EPgr(l)tli:/0512d44 ijperlmental procedure 15 Alternatively, an intermediate of

foimula (XXVI n-linked to the benzimidazole heterocycle can also be prepared

by treatment q&@ﬁh&@%@fé&@@@&iﬁféﬁ%&l@(wm)amafeﬁm@lé erfﬁfﬂw&d XXM drdheifreganige of sodium
dithionite in a ﬁ Eﬁ moesg %ng r%ﬂn%ﬁ %&g&gg%%% ‘ﬁgleegrq)e é# %?5§é9e§ﬂ§p IS restricted
er ore e

to Br, Cland | an erein a er S bstltuents are as d me 15
- condensation reactmn of an intermediate of ormula X) with an intermediate of

5 formula (IX) as is illustrated in Scheme 5. Intermediate {1X) may be commercially
available or may be prepared according to conventional reaction procedures generally
know in the art. This condensation reaction is performed in the presence of a suttable
base such as, for example, K,COs or sodium cthoxide (NaOE?t). The reaction can be
performed in a protic solvent such as, for cxample, methanol (MeOH) or ethanol

10 (EtOH). Stirring and/or elevated temperatures (for example between 70-110 °C) may
enhance the rate of the reaction. In Scheme 3, all variables are defined as mentioned

: ‘so Nig A 2\(5"02
A / Al |
H S A o) 2 A
Ykm ¢~
0 withRI=H, C, alkyl N
(1X) R
{xh

hereabove.

Scheme 5

15 Alternatively, the reaction described in Scheme 5 may also be performed with a
benzaldehyde derivative of the intermediate of formula (IX) wherein NO; 1s replaced
by CL, Br, I, or NH-Het*.

Experimental procedure 6

20  An intermediate of formula {(Il-a) can also be prepared by conversion of the Halo-
substitutent in an intermediate of formula (II-b) into an amino-group, or a masked or
protected amino functionality which can subsequently be converted into an amino-
group, according to Scheme 6 by using reaction conditions well known to those skilled
in the art. In Scheme 6, Halo is defined as Cl, Br or I, and all other variables are defined

25  as mentioned hereabove.

2
Al //A-:2 Halo Al }YNﬂz
/R\ JA“ A\\ /Iﬁ\4
~  Het! Al Toe—— Het! A3

{i-b} (11-a)
Scheme 6



10For an intermediate of formula (XXVII) wherein

R7 is H, an alternative R7 can be introduced via

N-allcylation, leading predominantly to an intermediate of formula (XXVII) wherein R7 is a substituent

as defined baforgoexeept hydrogen. Experimental
can be prepared via reduction of an intermediate (

rocedure 16 15An inigrmesigigsfiormula (XXV)
1X) as shown in Scheme 16 below, wherein Halo

is restricted to Br, Cl and | and wherein all other substituents are as defined hereinbefore. The
reduction of (X.X1X) to (XXV) can be conducted by a conventional method such as, for example, a

reductive hydrogenation or reduction with a metal

ora metal salt and an acid [for example a 20metal

such as iron, o insEn et géfoamgn b andeir ocHuiteihorosvelasiyEdehbric acid,
sulfuric acid oRfhédiey anasdirgamicdeid {Acaticuacitiorithediken peatheraeltdngwnimethods for

converting a ni QiU IRe SANESLANNNG G NO i BT etslion b2l o N v2

Experimental proced re 17 in egg
reaction of an ]i?ltfgfﬂff il IfHPI’LrEﬂJ

Scheme 17 below, wherein Halo |§\gestrl$ted ta
wherein all other substituents are~a flned he

EINIRTIONG . Intconegliate

late of formula (XXIX) can be prepared via a substitution
XX) with an mgrmedlate of formula (XLV) as is shown in

flned as F, ClI, 5or Br, and
ormula (XLV) are

Cle nd |, Halo-b is

known in the art.

commercially available or m%@mred accordiigg to conv%ptlon I r;gtlon procedures generally
A3

0=
i) with R

H, C,alky! \N
[RC

(XHl-b)

The intermediate of formula (X11) is commercially available or may be prepared

according to conventional reaction procedures generally known in the art.

Experimental procedure 7

10

15

An intermediate of formula (VIIT) wherein Het' is restricted to oxazole substituted with
R' in the 2-postion and CH; in the 4-position, hereby named an intermediate of formula
(X111}, can be prepared by a condensation reaction of an mtermediate of formula (XTV)
with an ntermediate of formula (1X) according to Scheme 7 wherein all variables are
defined as hereinbefore. Both infermediates may be commercially available or may be
prepared according to conventional reaction procedures generally know in the art. This
condensation reaction typically can be performed in a solvent such as pyridine. Stirring
and/or elevated temperatures (for example between 70-110 °C) may enhance the rate of

the reaction.
)

oy

Ai/

H\’_r]%\ A8
A3
o (IX)

20

Experimental procedure 8

A*/\i/

SN /A4
A3

(xw o
r-“v‘<\
N

(Xt

Scheme 7

An intermediate of formula (IV) can be prepared via a coupling reaction between an

intermediate of forrhula (XV) and an intermediate of formula (IT1-a), as is shown in

25 Scheme 8 wherein Halo is defined as Cl,

Br or I and wherein all other variables are

defined as hereinbefore. This reaction may be performed in analogy to the synthesis

protocol described in Experimental procedure 1.



(XXX) 10Scheme | 7 Experimental procedure 18 An intermediate of formula (VIII), can be prepared via
a coupling reaction between intermediates of formula (XOOCI-a) and (XXXII-a) or between
mtermedlat%s(pjof@,ggyj@z15(XXXI b) and (XXXII-b). This reaction is shows i SphaIe h8swherein Halo
is restricted to Br, Cl and | and wherein all other vatfables are defined as hereinbefore. In Scheme 18,
intermediates of formula (XXXT-a), (XXXI-b), (XXXII-a) and (XXXII-b) may be commercially available
or may be prepared according to conventional reaction procedures generally know in the art. The
coupling reaction is performed in the 20presence of a suitable base such as, for example, Cs2CO3,
Na2CO3 or NaOH. The re&ctioriean be performed in a reaction-inert solvent gdch gs, for example,
toluene, DMF or tetrahfi rofyran (THE) T reaﬂl(?p typlgﬁﬁei/ s iﬁé\lformecf‘ rﬁgﬁ/preée"ﬁce of a
catalyst system comp of\a suitable catalyst such as palladlum(lI)F%poe:e!‘legPﬂ”(OAc)Z) and a ligand
such as triphenylp osphlne Stirring, elevated temperatures 25 (for example between 70-140 C)
and/or pressure may enh@fYee the rate of thd'¥ection. Preferably this reaction is cdftfed out under an
inert atmosphere, such as a nitrogen or argon atrﬁ‘g‘fﬂf?e‘?e. Instead of boronic acids (XXXII-a) or
(XXXI-b), the corresponding boronate esters, such as pinacol esters can be used. WO
2010/089292PGH4cR28th0{0b6dhde-B2 - A2 NO2 All-2- --A 4 HaloA3 (XXXI-a) OH Heti -13

,1/4 OH (XXXII a)A2NO 2 HetiA3 A2NO 2§VIII Heti -Halo HO, BA3 OH (XXXI- b)OCXXII b)
An’intermediate of formula (VIID) wherein Het” 1s restricted as shown in S¢heme 9

hereby named an intermediate of formula (XVIII), can be prepared by condensahon af
an mtermediate of formula (XVII) with an intermediate of formuia (XVI) which is
activated with iodobenzene diacetate in the presence of trifluoromethanesulfonic acid.
Stirring and/or elevated temperatures (for example between 70-100 °C) may enhance

10 the rate of reaction. In Scheme 9, R'*is defined as Cisalkyl and all other variables in
arc defined as hereinbefore.

Ria-CN Al /

1 /
A v ~ /A4
T AG R1s
YKAS CF,SOH ‘<\
O
QAc
XV Ph— (XVHD
OAc
Scheme 9

An intermediate of formula (XVIIT) wherein NO- is replaced by Cl or Br, can be
15  prepared from an intermediate of formula (XVI) wherein NO, is replaced by the
corresponding halogen (Cl or Br respectively).

Experimental procedure 10

An intermediate of formula (VIIT) wherein Het' is restricted as shown in Scheme 10,

20 hereby named an intermediate of formula (XXT), can be prepared via the condensation
of an intermediate of formula (XIX) with an intermediate of formula (XX} as shown in
Scheme 10 wherein all variables are as defined before. Typically the reaction can be
performed in acetic acid. Stirring and/or clevated termperatures (up to 90 °C) may
enhance the rate of the reaction.



rimental procedure 19 5An intermediate of formula (XVI) can be pre_parec_:l viaa
fgSSIriTr]lg %eaaltz:ggﬁ betweenpan inteimediate of formula (XXXI-a) land tributyl(ll-ethoxyvmyl)tl(;\ ?_cc%rdlng
to Scheme WQ&r 'rg Hg%lo is defined as Br, Cl or | and wherein all other variables are as define X
before. In Scheme %,gézn intermediate of formula (%¢XI-a) may be comme?ﬁwwm/ﬁiameior may be
prepared according to conventional reaction procedures generally 10know in the art. The_ reaction I(iar']
be performed in a reaction-inert solvent such as, for example, t_oll_Jene or DMF. The reaction t%/plca yis
performed in the presence of a catalyst such as Pd(PPh3)4. Stirring, elevated temperatures (btl)r i
example between 70- 140 C) apA:Uor%Zesswrﬁng enhaneeAghe I’ﬁ@z of tf:ﬁzreact%n. Pr@{hezera y
reaction is carried oyt under A} mﬁt/atmospl(ve(e, such as'?‘ nl'ﬁ(g/gen or ariarg trgp;eop re}n o b
15Subsequently, thé ' L Aol can hyd Blys\ o conditions.s A1%"2A2 IEI gl)éi\ 4?0\ 3, y
using hydrochloric acid, to yield frie acetyl derivativélof formula (XVI). A Nd " - alora A3
(XXXl-a) 1) Tributyl(1-ethoxyvigyKiin A2 NO AISS? A3 3 @@{,p 2) Acidichydro y%&ba)

cheme 1

Experimental procedure 11

5 Anintermediate of formula (XIX) can be prepared by the condensation of
dimethylformamide dimethyl acetal (DMF-DMA) with an intermediate of formula
(XVI) as depicted in Scheme 11. Stirring and/or elevated temperatures (for example
between 70-110 °C) may enhance the rate of the reaction.

A% NO A NO
AT ji/ *  DMF-DMA | INC2 T 2
\ﬂ)\\A A AN S A
A
10 o (XVI) e} (XIX)

Scheme 1]

Experimental procedure 12

An intermediate of formula (I11-a) wherein Het? is restricted to result in an intermediate

15 of formula (XXIV), can be prepared via a condensation reaction between an
mtermediate of formula (XXII) and an intermediate of formula (XXIII) as is illustrated
n Scheme 12, wherein Halo is restricted to Br and Cl, and wherein all other variables
are defined as hereabove. The reaction may be performed in a reaction-inert solvent
such as, for example, EtOH or n-butanol, or by mixing the reagents without the

20 presence of a solvent. The reaction may conveniently be carried out at elevated
temperatures ranging between 50 °C and the reflux temperature of the reaction mixture.
Reaction rate and yield may be enhanced by microwave assisted heating.

R8s
NH, Halo N.ﬁ\
Halo X Roa solvent  Halo [ =%
S v Ty
A S o] z 7L
XX
(XXM (XXIV)

Scheme 12



20 Experimental procedure 20 An intermediate of formula (XXXV) can be prepared via a
condensation reaction between an intermediate of formula (XXXIV) and an intermediate of formula
(XXX11l) asshoyypdpyrsheme 20 wherein Ria is defined as CiAalkyl and yyherain glhether
substituents are defined as hereabove. The reacticty ean be performed in a solvent such WO
2010/089292PCT/EP2010/051244 - 53 - as, for example, pyridine. Stirring, elevated temperatures (for
example between 70 and 100 C) may enhance the rate of the reaction. N-OH Ria--" NH (XXXII!)
Scheme 20 5 Experimental procedure 21 An intermediate of formula (XXXIV) can be prepared via an
activation reaclispeofrmmtitermetlistd bf formula (XXXVI) as is shown in Scheme 21 wherein all
variables are defined as herea% ve. The re%ction can be performed in a reaction-inert solvent such as,
10 for example BHRSTORSHRLS? R EhE e oY ke e %@éﬁbﬂﬁ%}ﬂ&ﬁ%%ﬁf%@&% e
presence of arvftivatinFEAgEnyBesindy forcexzmpielSQo: Btivringleleldted tayyaretares (for
example betwegnhR8 28R £) daanbRACR a0 T8 IRABUCDNARNE o G AR REXXXVI) A2

NO 2 01"5 K ’/%\fﬁfg%u(%a(ém\()) followed by a condensation reaction to yield (XXVII), according to

Scheme 13 wherein Halo is restricted to Br, Cl and I and wherein all other substituents

are as defined hereinbefore. The acylation reaction can be carried out in a solvent such
as pyridine or a reaction inert solvent such as DMF in the presence of a base such as
tricthylamine (EtiN). The subsequent condensation reaction can be carried out by

10 heating the crude acylated product in a solvent such as acetic acid.

Réb
| N={
1) acylation N

NH,
Halo N (=
s g7 . T U y I« o R7
¥ > fYB o 2) condensation YI1 ‘ /2;\(3
Y
(XXVI)
(XXY) OOV
Scheme 13

Experimenta] procedure 14

15 Alternatively, an intermediate of formula (XXVII) wherein R® is carbon-linked to the
benzimidazole heterocycle can also be prepared by treatment of an intermediate (XXV)
with an aldehyde of formula (XXVIH) . The reaction can be performed in the presence
of sodium metabisulfite in a reaction inert solvent such as N,N-dimethylacetamide
(DMA) according to Scheme 14 wherein Halo is restricted to Br, Cl and T and wherein

20 all other substituents are as defined hereinbefore.

Rﬁb
ey N::(
=3
Halo N H Ne—
X ~~ s H 30y R7
RT  + >
Ya AL \g/ 5
y2 Y1, /2§Y
XXV Y
{(XXV) (XXVH)

Schenie 14



Scheme 21 15 Experimental procedure 22 An intermediate of formula (XXX1X) can be prepared via a
coupling reaction between an intermediate of formula (XXXVII) and an intermediate of formula
(XXXVII) ageeling e-ocheme 22 wherein Halo is defined as | or Br, andhygssisy allsiher
20variables are defined as before. In Scheme 22; itftermediates of formula (XXXVII) and XXXVIII) may
be commercially available or may be prepared according to conventional reaction procedures
generally know in the art. The coupling reaction is performed in the presence of a suitable base such
as, for example, Cs2CO3, or Ag2CO3. The reaction can be performed in a reaction-inert solvent such
as, for examplExpt2nafa He3CMwe DBMF. The reaction typically is performed in the presence of a
catalyst system compyrising of a suitaéple catalyst 'UW alladium(|h, acetate ( %%) C)2) or
L bi(iper OB R bR e G RALA et b ASETL) St S oA B
triphenylphosphitmsrSiazirie helevanstt wanplsrabsrpsiorbiampiensatwéanisGardas C) may enhance
the rate of the MeaECHORyitHUR 2Q40/ASHRPRZRLILIEE200/0bAR A escheheMe iz Eapleumeniah procedure
23 SAn Iermegials ol{ R Xhi) s plepaet. ip e Asgearvatianspcianglagompound of
In Sc 23 wh a_0|gsdf as Br, |

formula (XL) as depicted Ir eme 23 wherein efine or CJ, and wherein all other
variables are d%ﬁ{eﬁna@ﬁér%‘ﬁln%ﬁ%‘??ﬂé’%‘ééﬁ?@ﬁ“@é‘ﬂ“ﬁé‘rﬁeaﬁéiﬁﬁ%diheéew?/@ﬁ?'such as quinolinc or

DMF in the presence of copper(ll) oxide (Cu0). The reaction typically requifés high temperature (up to

150 C). A2 Halo A, A2kiglo HA3A3 co2H 1 O(XL)(XLI) N:<
Rﬁb
Halo E X N\R? .\ \[(H - = Halo N N—p;
Y, fYS O VRPAE
Y OOV Y?
{(XXIX) OXOVIED
Scheme 15

10 For an intermediate of formula (XXVII) wherein R7 is H, an alternative R’ can be
introduced via N-alkyiation, leading predominantly to an mtermediate of formula
(XXVII) wherein R’ is a substituent as defined before, except hydrogen.

Experimental procedure 16

15 An intermediate of formula (XXV) can be prepared via reduction of an intermediate
{(XXIX) as shown in Scheme 16 below, wherein Halo is restricted to Br, Cland 1 and
wherein all other substituents are as defined hereinbefore. The reduction of (XXIX) o
(XXV) 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

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

NO, . NH

Hal N P
aio ~ Halo ~
| = R™  reduction Wi)\/ R7
Yi__oys - . Yi__ZY
Y2 Yz
(XXIX) - (XXV)

25 Scheme 16



Scheme 23 Experimental procedure 24 An intermediate of formula (XL) can be prepared via
hydrolysis of the carboxylic ester 15function of a compound of formula (XLII) as depicted in Scheme
24 wherein Halgds,defingd as Br, | or Cl, and wherein all other variables algging%%FE(a @,si%ﬁfore This
reaction can be performed either in acidic conditiorsl er in basic conditions. 1t will'be preferably
performed in basic conditions in the presence of a base such as NaOH or LiOH in a mixture of dioxane
and water at room temperature. A A2_ "HaloA2Halo JA4 RiA3---A4 A3 CO2MeCO2fri 20(XLI 1)(XL)
WO 2010/089292PCT/EP2010/051244 - 55 - Experimental procedure 25 An intermediate of formula
(XLII) can be preparedyuial arcoeplind feaction between an intermediate of formula (XLIII) and an

intermediate 0%@5&1%&&!&%%%@@@@(@(?5&1@9& =perein HRleisdelingd 8s Bfah or Cl,
wherein Halo-c - 1S 1okaf(?e{zl )‘iffBr or reln a er var bles ag—?ﬁg/flned aﬁ%twerelnbefore
r

Intermediates ot formuia dBé“é%Fﬁ éargié’l 0593? 4 )innl BRO¥eBared
according to c&%@ﬁﬁdﬂa‘??’@&éﬂﬁ#}iﬂ’@d‘éﬂgr@é‘ Gemsedlly Riok mnthie Briothis ddfirplihes ldddtion is
performedsin the Presehedetia slitahle hdserseith @8 A EHRMPlecRlRIO 3rirAgEE3o T he reaction

can be performed i akepolorsingrhsoMent sVeher ép;n ng%%%%%%%ﬁ%%%gene or DMF. The

reaction typlcall erfo ed in the presence of a cak a suitable catalyst
such as palladft Vﬁﬁ‘&’@é Fé“'(ﬁg’dl(@ﬂﬁﬁ’%‘rﬁ goncrally known 1t the art
[1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (Pd(dppt)C12), and a ligand such as, for

instance, triphenylphosphine or trisdetpluylphosphine. Stirring, elevated"fézmq_?ratures (for example
between 60 an 140 C) maygnhhan \e\ the-ate,of thgﬂﬁpeactlomialpﬁé\})\\%—lam\ Scheme 25
7
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Experimental procedure 18

An intermediate of formula (VIIT), can be prepared via a coupling reaction between
Intermediates of formula (XXXI-a) and (XXXII-a) or between intermediates of formula

15 (XXXI-b) and (XXXII-b). This reaction is shown in Scheme 18 wherein Halo is
restricted to Br, Cl and 1 and wherein all other variables are defined as herecinbefore. In
Scheme 18, intermediates of formula (XXXI-a), (XXXI-b), (XXXII-a) and (XXXII-b)
may be commercially available or may be prepared according to conventional reaction
procedures generally know in the art. The coupling reaction is performed in the

20 presence of a suitable base such as, for example, Cs,CO;s, NapyCOz or NaOH, The
reaction can be performed in a reaction-inert solvent such as, for example, toluenc,
DMEF or tetrahydrofuran (THF). The reaction typically is performed in the presence of a
catalyst system comprising of a suitable catalyst such as palladium(Il) acetate
(Pd(OAc)y) and a ligand such as triphenylphosphine, Stirring, elevated temperatures

25 {for example between 70-140 °C) and/or pressure may enhance the rate of the reaction.
Preferably this reaction is carried out under an inert atmosphere, such as a nitrogen or
argon atmosphere. Instead of boronic acids (XXXII-a} or (XXXI-b), the corresponding
boronate esters, such as pinacol esters can be used.



Where necessary or desired, any one or more of the following further steps in any order may be
performed: 20Compounds of Formula (I), any subgroup thereof, addition salts, solvates, and
stereochemigal spingsig,forms thereof can be converted into further complg(%%g according to the
invention using procedures known in the art. In a patticular case, a compouncﬂ Rt Y 1), wherein
WI or Feb is defined as ClI, Br or | can be further derivatized to a compound of formula (I) wherein R.4a
or R4b is H, under reductive 25conditions well known by those skilled in the art. It will be
appreciated by those skilled in t2he art that in the processes described above the functional groups of
intermediate compounds n}gy;ﬁ NEbe blockeﬂd WOtecting groups. In case the functional groups
of intermediate compounds vere| |locked by 'p'\%t'e— mgl groups, they can be deprotected after a
reaction step. WO 20H21©89 ZPCT/EP2010/051244™ 56 - Pharmacology It has been found that
the co_mpour_\ds of the presqu(mgﬁﬁon modulg&mg}ysecretg_se activity. The compoungls acco_rding
to the invention and the pharmaceutically acceptable compositions thereof areA r%e Useful in the
treatment or prevention of 5 Alzheimer's disease (AD), traurrrafrc*“b“rai'rrinjury,plﬁ nitive
impairment (MCI), senility, dementia, dementia with Lewy bodies, cerebralgthyloid*angiopathy,
multi-infarct dementia, Down's gyndrome, dementia associated with Parkinson's difgase and dementia
associated with beta-amyloid#p f&?ﬂy Alzheimer's disease. As used herein, the term "modulation of
y-secretase activity" refgrs t/c@n ffect 16on the processing of APP by the y-secretase-complex.
Preferably it refers to an eﬁfectm which the overall rate of processing of APP remains essentially as
without the application of S&idxxomppunds, but jrigh the relative quantities of the processed
products are changed, more preferably in such asway:thas the amount of the A1342- peptide produced
is reduced. For example a different Abeta species can be produced 15 (e.g. Abeta-38 or other Abeta
peptide specidsxpbshwrtad amirdweitidsequence instead of Abeta-42) or the relative quantities of the
products are differen'éﬁe. . the ratio of Abeta40 to Abeta-42 is changed, preferably increased). It
has beenagre\/ﬁb%gﬁf 8‘&%?%?@5?%@@}%@9@%@ RERTBRSE WRsh SAVBIRE SR BROCESEIMY of the
Notch-protein.iNeteldsis sighatindeprotei-ohioth playylal erticisy @0pdisnnaevdlopméentehprocesses
(e.g. reviewedlin Sefragisguinski¢200hORTCRIRN 441 RN WithiespesiiRdhr Usaafwpceretase
modulators in {herapy, g&%%ﬁpgac{ﬁlg I&rln% (%g%.anft (9{%%113 Jréterferg with thegl/\\l?gtch-processmg
pu ndesir

activity of the ysecretase activity In order to avoi ative d ElaecSHELET Wiiie y-secretase

inhibitors shoW" GHRPEHECTE Y 08 FEeeardottitaRim fRuinBYEBRNBIcRasHoRaarRsiyes aBastrirase
modulatdfs maghaivettiteddVantagetion selestivetivaecdaasingthepiocuctibrafbighly, aggregatable
and neurotoxie:{@fpe abienb & A2 Tnithaukslees §1%£'}§&59H9&%%9_&»§&@4£%4%55 aggregatable

forms of Af3, i and wit oncomitant inhibition of Notch processing, Thus, compounds are
preferred Whictf?ijE ﬁogtugﬁg# e(fRBgf%é(ié'tr%ctﬁr{hng’I\Ef‘lioci‘éﬁ?ér%%ne%esrfﬁ&rg%{E‘)‘W%ng Y& 48 -complex.
30As used heféifh, tHeRdffT PiRSSERsERTY ihsrdaE Teis ofehegr iwocBedesbivtbiematianeimay be a
slowing, interreptiied catrestingnonstogpingphfrtheptogyressics:af ardiseass, Mufodprgdot necessarily

indicate agotatehipiefiag, al QU NMRIAH o can KEINRAIARIRIAIRS IR AFAMBRUNA aggording o the
general _Formula (I tge steregls(f)m%{lc.form thereof gnd the pharmaceutically acceptable acid or
base addition Sx&P1é, by usiig hydrochloric acid, to yield the acetyl derivative of formula (X V1)
AZ 2
Al | NO, 1) Tributyl(1-ethoxyvirnyitin A“;YNOE
™ A
Hafo)\p@/ 2) Acidic hydrolysis \As/m
(XXXI-a) O v
Scheme 19

20 Experimental procedure 20

An intermediate of formula (XXXV) can be prepared via a condensation reaction
between an intermediate of formula (XXXIV) and an intermediate of formula (2K
as shown in Scheme 20 wherein R'* is defined as Ci4alkyl and wherein ali other

substituents are defined as hereabove. The reaction can be performed in a solvent such



35salts and the solvates thereof, for use as a medicament. The invention also relates to a compound
according to the general Formula (1), the stereoisomeric forms thereof and the pharmaceutically
apceptable w28{0%§%§ddition salts and 'Fhe slolvates thereof, for the t.re%gy/ed%tzﬁ){o%%eiveption of. .
diseases or conditions selected from Alzheimer's digease (AD), traumatic brain’injury, mitd 5cognitive
impairment (MCI), senility, dementia, dementia with Lewy bodies, cerebral amyloid angiopathy,
multi-infarct dementia, or Down's syndrome. In an embodiment, said disease or condition is
selected from Alzheimer's disease, mild cognitive impairment, senility, dementia, dementia with Lewy
bodies, cerebrab.dmydaidnphgigpating, AtintisgfaiotatehentieraarrBaoifon sxeydedmercta Toand
embodiment, spid diserseQneaRditionis praferalylzheimer's disease. The invention also relates to
a compound according to the general Fotinula (Qf the stereoisomcric forms thereof and the
pharmaceutically acceptable acid or base additipncsalts and the solvates thereof, for the treatment of
said diseases. The invention also relates to & c8mpound according to thg} general formula (1), 15 the
stercoisomcric forms thereqgf; t @Jﬂarmacz Eﬁgly acceptable agi addition salts and the
solvates thereof, for th&treat ent Qr pre i n_partigular treNatme t, of /-secretase mediated
diseases or conditions. & ihvention also relates torthe sép‘#;\ﬁﬁf pound according to the
general Formula (1), the stgre §Q eric forms thereof and the‘ghawnaqﬁy;\jgﬁlly acceptable acid 20or
base addition salts and the solvates thereof, for t?c% %%%acture of a medicament. The invention
also relates to the use of a compound according to the general Formula (1), the stereoisomeric forms
thereof and the:pharmagsulically,acegptable acid or base addition salts and the solvates thereof, for
the manufacture of a medicament for the modulation of y-secretase activity. 25The invention also
relates to the use iofearoahapoohfhaocertiipibihegbnerapFodnida )¢ tivetktereaisomerimforms

thereof and thenpharmaceslicHmAcERRIRkIE acid 9hhass sddiipmnsalis-And the selyatesthereof, for
the manufactu(ri%%‘e gns%dica cntﬁr the t eatme%t or ever%[ion of an§ one of the disea}fe conditions
nbe

mentioned herei & fvention aleo ralates 16 tHE G G ACREPSTIE RERLHARGYo the

ore. 301 he invention A150 TI3TRT 10 tHE
general F8rmuilef ¥ el stetissidBie i ot nTs senercdi BNE tHd o rrsnte sutiealily iaceeforanié acid or
base addition salte anché¢hes sdlvatesithengotdamthadanutacie hasoedicamant fer-theireatment of
any one of theydigeasesconditions.mrrianed.nereinbefore, 02100802920 F1(EE2010/051244

In the invention, particular prefegence is given to compounds of Foimula (1), or any subgroup thereof
with a 1050 value for the inml;iﬁ e production of A1342- pep}\j@%\f)mthan 1000 nM,
preferably less than 100 nM, mor Apreferab];dﬂss_tharn_S_leVL even n1b5e preferably less than 20
nM as determined by a suitabl@Assay, such 5as the assays ifn the Examples below. The
compounds of the presen in\(%gg\g can be administered to ma alwl;sferably humans for the
treatment or prevention of any one ‘of the diseasgg}hg)ﬁgtj?ned hereinbée oré. In view of the utility of the
compound of Formula (1), there is provided a 10 method of treating warm-blooded animals, including
humans,lsuffering from or a method of preventing warm-blooded animals, including humans, to suffer

from any one of the diseases mentioned hereinbefore.
Experimental procedure 22

An intermediate of formuta (XXXIX) can be prepared via a coupling reaction between
an intermediate of formula (XXXV1I} and an intermediate of formula (XXXVIIT)
according to Scheme 22 wherein Halo is defined as 1 or Br, and wherein all other

20 variables are defined as before. In Scheme 22, intermediates of formula (XXXVIT) and
(XXXVIH) may be commercially available or may be prepared according to
conventional reaction procedures generally know in the art. The coupling reaction is
performed in the presence of a suitable base such as, for example, Cs,COs, or Ag;COa,
The reaction can be performed in a reaction-inert solvent such as, for example, H,0O,

25 CHsCN or DMF. The reaction typically is performed in the presence of a catalyst
system comprising of a suitable catalyst such as palladium(Il) acetate (Pd(QAc),) or
1. 1-bis(diphenylphosphinoferrocenedichloropalladiumIl) (Pd(dppf)Cly), and a ligand
such as triphenylphosphine. Stirring, elevated temperatures (for example between 60 an
140 °C) may enhance the rate of the reaction,



Said methods comprise the administration, i.e. the systemic or topical administration, preferably oral
administration, of an effective amount of a compound of 15Foimula (I), a stereocisomeric form thereof
and a phar i ceptable addition salt or solvate thereof, to warm-blooded animals, including
humans. Tm%e%ﬂf gﬁ#lyziﬁhe treatment of such disesises could determine fHet@feeifsthtrapeutic
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 particular 200.01 mg/kg to 50 mg/kg body weight, more in
particular from 0.01 mg/kg to 25 mg/kg body weight, preferably from about 0.01 mg/kg to about 15
mg/kg, more preferably from about 0.01 mgﬂ(gjgﬁout 10 mg/kg, even more preferably from about
0.01 mg/kg to about 1 mg/kg, mest R[Sferably fr kp bout 0.05 mg/kg to1 glae)ut N@g/kg body weight.
The amount of a compoundté€tarding to the pé@g,@nﬁ)invention, also refgfredfo 25here as the active
ingredient, which is require achieve a therapeuticaty-effect wilb eAjary on case-by-case
basis, for example with Re parfitular compound, the route o%‘a ini tratiéjﬁ, the age and condition of
the recipient, and the particulaodigorder or disease being treated NA metha#>aktreatment may also
include administering the active ingredient on 30&ad@egimen of between one and four intakes per day. In
these methods of treatment the compounds according to the invention are preferably formulated prior
to administration. As described herein below, suitable pharmaceutical formulations are prepared by
known procedér8EugiaganpIbREGUM -and readily available ingredients. The compounds of the
present in entign,}t&at ae(gia%éig e to gzeél{ ar prevent 35Alzhe mcr's disease or the symptoms thereof,
may be administered tone or inC lbEaIS e tTEP Y8 Fojes bary kegieibiaegiismwith one or
more additiondI¥HEPAPEGfidoageins Xt pstsiepiitnd thérapyningliobsradministadiomef angle

pharmaceuticahddsage kormitallon: Wepick iepRipIRS & SANRRYWRL oL Farmyia. (1) and ane,or more

additional thergpeptic.agen ‘ inistrati the,compound aof Formula (1) and each
additional therg&&aiic?ggeﬁ%ﬁﬁnﬁvg ok\)ﬁlvﬁss g}é(r}:la% ep %&%%I}Fc%’i AT FORATIIHI #or example, a
ormu

compound of TEHA A herSALY frIuBEh PSP Be atvin(sied 30 162 patient together in a
single oral dosage composition;a@h asigylablet or capsule, or each agent may;be administered in
separate oral dosage foiniulafiofis. While it is possible for the activeiggred 1% be

it
administered alone, it is 4Qpr blesto presentit as a pr_larmaceuticgjﬂ(?g\c)si{/gp. Accordingly,
rsip

the present inventid (thq provides a pharmaceutical compesitiory o ¢ a pharmaceutically
acceptable carrier and, gs-active ingredient, a therapeutically effectiye @mount of a compound
according to Formula (1). CO7the carrier or diluent must be "acceptable” in the sense of being
compatible (XL) (XLI)

Scheme 23

Experimental procedure 24

An intermediate of formula (XL) can be prepared via hydrolysis of the carboxylic ester

15 function of a compound of formula (XLII) as depicted in Scheme 24 wherein Halo is
defined as Br, I or Cl, and wherein all other variables are defined as before. This
reaction can be performed either in acidic conditions or in basic conditions, It will be
preferably performed in basic conditions in the presence of a base such as NaOH or
LiOH in a mixture of dioxane and water at room temperature,

AZ Halo

Al m/ A ,/Az Halo

0 I oA \I(
R1\< A3 0 2 oA

N R 3
N - \<\ | A ;

CO,Me N

CO,H
20 (XL (XL)

Scheme 24



15with the other ingredients of the composition and not deleterious to the recipients thereof. For
ease of administration, the subject compounds may be formulated into various pharmaceutical forms
for administg@g%lg}b@%s. The compounds according to the. invention, |3)§?fé§2uglﬂ t_hl%ﬁompounds
according to Formula (1), a 20pharmaceutically accéptable acid or base addition 2al ?ﬁereof, a
stereochemically isomeric form thereof; or any subgroup or combination thereof may be formulated
into various pharmaceutical forms for administration purposes. As appropriate compositions there may
be cited all compositions usually employed for systemically administering drugs. 25To prepare the
pharmaceuticaEspenpssitibpoofdhis Avention, an effective amount of the particular compound,
optionally in addition salt form, as the active ingredient is combined in intimate admixture with a
pharmaceuticafly SLERARHS Bﬁﬁgﬁu\lﬁtﬁ%ﬁ]&ﬁ&bﬁﬁﬁ% YA valirgy S fermbstaesesding on the
form of prepar&tisrgégiredfEranitidiiiiond EBnésephdinacé tivalleqiipbsjtianipicec3qdesirable in

unitary dosageStormsaiaterdih PRIHGYIasfiied adminisiration Rially. rgially, Refcuianeaysly. by

parenteraliniegiien, gty ITBIAIEN, ERISGMPRIR, 0 prepang fhe composiins i oral dosage form,

any of the usual E]harmaceutlca media may be employed Suchas, orexa 6‘%5 er ﬁ/cols, oils,

alcohols and the KL FIhELAYE BrBRA fefiassFaphr At buiEy Sedpersishesooydinsticeliirs,
emulsions andc8Bevititivrlsrert suliphcardiers guctral starehishsugarthkealilimdikantsalubricants,

binders, WO 2010/989292RGT4FR2040/051284 15Q s@ﬁ@%@éj@%&?&%@m&%ﬁ@dﬂ the case of
powders, piIIs,ﬁ]aeDsuI s and tgbl%t&oBecéause of tgeir ease in admirclé}sitration, tablets and capsules

represent the most advantageous ora _e ons]a"llgrgaﬁnﬁrf'&% ﬁﬁ1WHfCW g %Iﬁi‘?ﬁﬂ%ﬁnglé‘é&%al carriers
are obviolfsly éﬁh‘ﬂﬂ%%ap%‘?- prerrde et se Sisrrsripanedriteiwirersuedly Comaprigd Ssterile water,
at least in largeypearty thopglintheiingiebients; fiok exdanaples taaiehgp)ubiitye mpayecinrdided.
Injectable solutiopsysfe ared g whi i a saline solution,

tion Bﬁ@(d%ﬁ%ﬁ?;o@}ﬁy&%‘%Pﬁ{@ﬂlﬁwggﬁlmﬁuﬁ?géﬂ@%ﬁgﬁg% QS

glucose solutign or @ mixture of saline and glucose solution. Inject I for example, may be
prepared in WE}%%nﬁlséu%iéraﬁéioéci)t%ﬁtﬁ‘ﬁg%’sﬁé% (%?ﬁ?(gﬂf}eg‘?ﬁ%%t%lﬁmsﬁpgl?ns&%%f saline and
glucose 10sol§tioiianhjeetaprsenfionsemmaihityasormpeunds o Folimesh@)anty bedofithelated in an
oil for prdldngechetion. Appropriate oils for this purpose arc, for example, peanut oil, sesame oll,
cottonseed oil, corn oil, soybean oil, synthetic gIXQeroI esters of long chain fatty acids and mixtures of
these and other oils. Injectable suspensionsAnBaywano"ﬁ@%repared in which case appropriate liquid
carriers, suspending agents and the like 15may be| employed. Also included agg sol| ﬁ[orm
preparations that are intended to be gapye \,\glgfcf?‘f’ly before use, to liquidferi eb"a?ations. In the
compositions suitable forgercutaneous admiz;gt@ion, the carrier optjpnall @%ses a penetration
enhancing agent aR a sylitable wetting ag ﬁ' ptionally copgil ith suigable additives of any
nature in minor proporticgs;-which additives do not introduce a 20sigfifidant deleterious effect on the
skin. Said additives may facilitéfethe administration to the skin and/or majchgsbelpful for preparing the
desired compositions. 'I('Qﬁﬁ compositions may be administered in various ways, e.g., as a
transdermal patch, as a'spot-on, as an ointment. Acid or base addition séftgibf compounds of Formula
() due to their increased water solubility over the’@ffgshbnding base or acid form, are 25more

suitable in the pre%@é"&%&% %? %s%r%g]%?gsflgtolg %% more of the following further steps in any

order may be performed:

20 Compounds of Formula (1), any subgroup thereof, addition salts, solvates, and
stereochemnical isomeric forms thereof can be converted into further compounds
according to the invention using procedures known in the art. In a particular case, a
compound of formula (I), wherein R** or R* is defined as Cl, Br or I can be further
derivatized to a compound of formula (I) wherein R* or R™ is H, under reductive

25 conditions well known by those skilled in the art.

It will be appreciated by those skilled in the art that in the processes described
above the functional groups of intermediate compounds may need to be blocked by
protecting groups. In case the functional groups of intermediate compounds were
blocked by protecting groups, they can be deprotected after a reaction step.



It is especially advantageous to formulate the aforementioned pharmaceutical compositions in unit
dosage form for case of administration and uniformity of dosage. Unit dosage form as used herein
refers to phygigallydigeiste units suitable as unitary dosages, each unit copé%i/nil%(% a gjedgtgrmineq
guantity of active ingredient calculated 30to producétthe desired therapeuﬁc e B¢t ciation with
the required pharmaceutical carrier. Examples of such unit dosage forms are tablets (including scored
or coated tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
suspensions and the like, and segregated multiples thereof. Since the compounds according to the
invention are pBtesrnmratlpgdministrable 35 compounds, pharmaceutical compositions comprising said

compounds for admin%s r'at}gg orally are especially advantageous. WO
2010/089292PCT/EP 19und thif, (e remposRApbE eHu e BT ERE e dudatstdisility of the
compounds of Fsratiad)intphermacenticalscampdsitionsdtitembenaddantagepusdougrpioy a-, P- or

y-cyclodextrinsao¢dfieindeshpbivies ninpacieular ivdropevaliilisRstituigd eyelodext oﬁi%'
%-]J)-%\{clodextrln. @I 0 5co-solvents such as alcohols may

N3
2-hydroxyprop -cyclodextrin or, sullobut _
improve thge so%%ﬁﬁ?y%%ﬁéd%ﬁ e %géﬁ_ ?a%% & CotibOifiels BEESEMG Y6 TR §r):
pharmaceutical CihhskitsALs: dempsagantthd-enxiedisodesbadmmitidtboaioprtpyhamiaceutical
composition with fareferamiyicoDpriss amirt:0s terBShta bysveight whp e prefepbiisamQd to 70 % by

weight, even mpicarefeably(iomith bio S welght gl the.campaugid.glformula 10 (0, and, from
1 to 99.95 % by weight, more preferably from 30 t6 99.9 % by welight, even more preferably from 50 to

99.9 % by weight of a‘shaethboeitichtycaccéptailet cartty. aitperceniages being hasedwep the total
weight ofithe compesitieBssing JheHpPIQWIRg examplesiiisiatethep myvention. Examples 15
Hereinafter, thg{ﬁfé@tﬂgg\é& = stdmg%g{met?%%; "M%%H" mea}%igeﬁﬁg{r?g%L%ﬁ@C%Sans Liquid
Chromatography/Mass spectrome ry? r’i')af:(:?.sslrrrll%gns aqﬁ%ﬁ@f'%géﬁm ﬁ%"éﬁmf‘gt@a; "sol." means

solution; "HPL&THELRE RfGRLD ePranPIITSe NI iRvdHed st raiphyiuantitien o e rmomstexhperature:
"AcOH" meangackiits acidhlingpd, means ¢feliitgipeint 15130 tmeans dinthyb ether JBDS" means base
deactivated 2QsjiganrRRic rever el inute(s);."h' means hour(s); "ID."
means irmlﬁgrna?g?a@ %wﬁ%f@%:byrﬁfgf%%%% Sﬁ%@ﬁﬁﬁ%{%ﬁﬁb@ %ee%rr?s lﬁ%ﬁ"iﬁm
hexamethyldisifazane; “HBTUR teans f- it FRERLISA T fHpIRn &4 1SesBisR6triasshd Ghm 3-oxide
hexafluorophodpRid2) RaHpFriativacxast d:e dfithethy du@kasadifienet 45 diyObigfdipheaylphosphine];
"X-Phos" mean8 dicyistaheXyi[2Hadds0, p2&tistlymetbylethyp[1,11-biphenyl]-2-ylkphosphine; "NH40Ac"
means ammonium acetate; "NMP" means 1-methyl-2-pyrrolidinone; "SFC" means Supercritical Fluid
Chromatography; "iPHNI2bssR By RepropoRmihe; e MEtesneompledimetivoiyeiiane; "EtOAC"
means ethyl atetaterBihAGT thedans{iirebitaphitialaneclicAndiykisldiphenyinbesphinsk(racemic);
"Et3N" meansdiethylarningme rdPER0S 36t ed b3k i

tetrakis(trip herM B? ogﬁ%ﬁ@aﬁ@@%@g (%% rr}:%%%gs)%(si Sﬂ g?ﬁ%%)z%suqﬁlﬁ?g {%@'%éfar}? smé'qllﬁi/al ent;
"r.m." means reac 5N X ur%‘(%%(’*lﬂﬁ%ﬁer?] AACHRSIrO ERe N PR i sesRs
diisopropylethyBHfkE AR gE=akS MoNelinfetfytaratarhideotthHEs areans telvikydidfyan, "DMSO"
means dimethydseilfexideiiDMRSriReanswitpdinpthyhiesmanide. RME-RYA " eans .

35dimethylformamide dimethiylacetal; "PAC12(PPN3)2 means. WQ., ,
20101089 92PC$}E%S%@§§§%é§%ﬁ§r%%é tHip %)dr%i} “ﬁ’é@% O%E’f;%‘ffé{%i%rr%?‘*ﬁi%ﬁ" means

potassiuft tertBUTCXIHE PHSHRNFY Hzuh S T Rt THS R ApRepHRepeinadherrasiec P2 (dba)3"
means triskt[(22hizhiy Bgyrepatatiy an g wipleeomyit Danpefitadlien- 3k idipalladicreasdy, fReeparation of
the intermediaigsiuction of smaller, less aggregatable forms of A, i.c. AB38 and without

concomitant inhibition of Notch processing. Thus, compounds are preferred which do

not show an effect on the Notch-processing activity of the y-secretase-complex.

30 As used herein, the term “treatment" is intended to refer to all processes,
whetein there may be a slowing, interrupting, arresting, or stopping of the progression
of a discase, but does not necessarily indicate a total climination of all symptoms.

The invention relates to a compound according to the general Formula (I}, the
stereoisomeric forms thereof and the pharmaceutically acceptable acid or base addition
35  salts and the solvates thereof, for use as a medicament.



Example Al a) Preparation of intermediate 1 K2CO: (9.6 g, 69.5 mmol) and
1-methyl-1-tosylmethylisocyanide (8 g, 38.2 mmol) were added to a sol. of 2-foiniy1-5-nitroanisole

(6.29 g, 34. %@ A0ddyMe0H (150 ml) and the r.m, was refluxed for 4 h. The+m.WasG9ncentrated
under reduced pressure, 10 the residue was dissel¥éd in DCM and the organic phase was washed

with H20, dried (MgSO4), filtered and the solvent was evaporated in vacuo. The residue was purified
by flash chromatography over Silica gel (eluent: n-heptane/EtOAc from 100/0 to 50/50). The product
fractions were collected and the solvent was evaporated. Yield: 6.24 g of intermediate 1 (77 %). b)
Preparation of intermétiateyentiad deo0diid2 toMeip(sDani)iag added:todPd/a6wWs (11,g) under a
N2 atmospherencSihissRbsiRiY, Brehd fetpphene sRhdmBIRE Al mbgndbirtermediaie 1 (6.24 g, 26.6
mmol) were adde, The 1T, Wgs SHIAd.382. WIS RLZ.AMOspRelaMAll A.60 QFHE was
absorbed. The ca%a?yS? was Hitered 0 over diatbmaceous earth & J the fﬁﬂ,ra_(fe was evaporated. Yield:
5.4 g of intermeRREHEP( ST S APEVAHIMEILDS 4 eHsdarRioragrpis haniEE 3 THbbenzene
diacetate (b.4%ggi8d4mpaiod) can (MKiflucremicthdoresalianicramd 6.08 Inlky§Sddian metbwere stirred in
CH,CN (100 myatdik {0k hupden Nan M ethesyd: pitreRGeiophanane (3.0 g, 15.37 mmol) was

added at once at r.t. to the sol. and the r.m. was then refluxed for 2 h, then cooled to r.t. and carefully
added to a stirred satlreap <WIO AOLOI0SPL ORPCT (E PROIGIA5 2ddcsat. fufrNA2BOBBO0 m1). The

product was extragtednwith G Manchihe-Qraanisnhasgwas drigshiMas Q. ifilterad g the solvent
was evaporated r%rgga r redlug:(f)d ress{Htre. The ﬁ%efs%)lrjélpﬁgfgaik brO)Lén oil was (purified by flash column
] /Me

chromatograpﬁy over Silita gen Sften isocratic 95 S).erhges foauct fractions were

collectedjand the 5soly@RtawasEMRROIARALBSRI JeelRELRBSYIS el B &8-pkigteryediate 3 (75
%). b) Preparation of intermediate 4 CH30 10 MeOH (50 ml) was added to Pd/C 10% (0.250 g) under

a N2 atmosphere. Subseguentiyn alepsdatehisphermnsoindreroRIBnilcagrddrabrioranittél 3 (0.946 g,
4.04 mmol) wete: sdeedsobheit Prwah Stuethati2bhaundes.adddeioresabRr ecuntt 8:e¢ of H2 was
absorbed. Theagggg%g%gggﬂtﬁ{ggo%@y %g%gg%;g&%%yga%qg}l@ mgigﬁgiggrﬁ%gg 10 was evaporated.

The product was triturated in DIPE, filtere dried under vacuum. Yield: 0.66 g of intermediate 4
(80 %). Example A3 Rreparatin efsinteliediade soBhound according to the general formula (I),

15 the stereoisomeric forms thereof and the pharmaceutically acceptable acid or base
addition salts and the solvates thereof, for the treatment or prevention, in particular

treatment, of y-secretase mediated diseases or conditions.

The mvention also refates to the use of a compound according to the general
Formula (1), the stercoisomeric forms thercof and the pharmaceutically acceptable acid
20 or base addition salts and the solvates thereof, for the manufacture of a medicament.

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 modulation of y-secretase activity.

25 The invention also relates to the use of 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 manufacture of a medicament for
the treatment or prevention of any one of the discase conditions mentioned
hereinbefore.

30 The mvention also relates to the use of a compound aécording to the general
Formula (I), 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 disease conditions mentioned hereinbefore.



octr; 3-Bromo-2-pyridinamine (24.9 g, 144 mmol), 2-bromo-1-(3-methoxypheny1)-1- propanone (42 g,
172.8 mmol) and 250 ml n-butanol were heated at reflux temperature 15 for 3 nights. The mixture was

separated b@@ﬁg@,@@% and water. The organic layer was dried (MgSO4)~filferaf @nd;the solvent
was evaporated in vacuo. The residue was purified®By column chromatography over Silica gel (elucnt:

DCM/MeOH(NE13) from 100/0 to 98/2. The purest fractions were concentrated under reduced
pressure and the residue was crystallized from D1PE. Yield: 19 g of intermediate 5 (42 %). 20
Example A4 Preparation of intermediate 6 0130 To a so!. of intermediate 5 (2 g, 6.3 mmol) and
4-bromo-3-methoxyabhilihe ifiva40ign.6:03ienimoy e BME @Sival) werenaddsts CSPEOSI4411. gr 12.61
mmol), Pd2(dha)3 (A 0ier é@ﬁu&nﬁwm@@%ﬁ%ﬂﬂ@&ﬁﬁﬂw@l §ﬂéaym&k@&¢&hmixture was

purged with N2 ]\?/}/ger %@O%g%ﬁé@& b ?era ?E}t Ahforo%maqll 'I;}Q&g m, f\év%%1 %at 120 C for 2

h then cooled Po erm were a e mixture was

stirred at r.t. foﬁfhal\fimW@H@O&gﬁﬁﬁwﬁwa%a%@odmgﬁwJemﬁ W?@bé%gb%hé“ﬁ‘ned
(MgS04), Filteradland eyapsratedtd| Kympks. bEevresidue was crystallized from EtOH, filtered and
dried. 5Yield: 1.8 g of intermediate 6 (65 %). Example AS Preparation of intermediate 7 oft 0 NH
Bis(pinacolato)diborahBe (P TP 0 FEETAMSI FECIERY EBhRnHIMBEHTb) mammals,
ferrocene]dichiordpabidiom (0 620t Ge6RBenimopy andtpotassitmracetdbe (@:649sgnéns06@ethmol) were
added to a solyef-intenmediate 6(0.110 g, 0.251 mmol) in DMF (10 10 ml) and the mixture was purged
with N2 for 10 min. The r.m. was heated at 120 C for 5 h. The r.m. was cooled to r.t. and the solvent
was removed under reducedpresstitsy Ththieesidpewrdsidissolved Th DaMs Phevoigbanic phase was

washed with Hapsddmmina:igiedMepe fiftlkrer and . Riapataiesklithgnmessofhe residue was
purified by flash ehrome ?Qéﬁﬁq}g%’a%r 5%:1'8&88'&1(9 Lant REMY d{ﬁ \}{g{g)%og%%ﬁ’o%oe{%(’% Lhe

15product fractlons were colle e solvent waé evapordte ?érmedlate 7
(57 %). ExamPlEtAGdlisasse gaaipis bhsseihs&ifate 8 2-Methoxy-4-nitrobenzaldehyde (4.677 g,

25.817 mmoft and 2- %8?&%%{98&05}4“{?%;9&(? SufiTzammel wets added jq ytigine (50 m and the

r.m. was stirred at 120 C 20 overn Atfter coo ng th e r.m. was ure into K20 and the product was

extracted with BRSO bRy B8 Wde SEERP SRR b Rrated
under reddcedfioresdard), ﬁh@m@wm&mmlﬁl@ﬁdiwﬂésmmamg#éphymv@lb&hdélg@li (eluent:

n-heptanc/Et0fw:frRnb MY &hi9:49/Zo) shheoRiegiuchiraations.wearsaaliasied and the solvent was
evaporated. Yield: 0.9 g of intermediate 8 (14 %).
Those of skill in the treatment of such discases 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 particular

20 0.01 mg/kg to 50 mg/kg body weight, more in particular from 0.01 mg/kg to 25 mg/kg
body weight, preferably from about 0.01 mg/kg to about 15 mg/kg, more preferably
from about 0.01 mg/kg to about 10 mg/kg, even more preferably from about 0.01
mg/kg to about I mg/kg, most preferably from about 0.05 mg/kg to about 1 mg/kg body
weight, The amount of a compound according to the present invention, also referred to

25 here as the active ingredient, which is required to achieve a therapeutically effect will
of course, vary on case-by-case basis, for example with the particular compound, the
route of administration, the age and condition of the recipient, and the particular
disorder or discase being treated.

A method of treatment may also include administering the active ingredient on
30 aregimen of between one and four intakes per day. In these methods of treatment the
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
35 Alzheimer’s disease or the symptoms thereof, may be administered alone or in



WO 2010/089292 - 65 -PCT/EP2010/051244 b) Preparation of intermediate 9 McOH (50 m_I) was
added to Pd/C 10 % (0.2 g) under a N2 atmosphere. Subsequently, a 0.4 % thi((j)pkt]ezréecsot (;n DIPHE2
0.5 ml) and 8 (0.9 g, 3.62 mmol) were added. The r.m. was stirred a under a
;tmosghere‘ﬁﬁtll 3 eq@?2 2(Was absorbed. The catgyst was filtered off over difttHi4Ests earth and
the filtrate was 5evaporated. Yield: 5.4 g of intermediate 9 (88 A). Example A7 a) Preparation of _
intermediate 10 -N CF130 NO2 0 2'ethoxy-4'-nitro-acetophenone (90564-14-0, 3.07 g, 15.73 mmol) in
DMF-D A was rcfluxed for 6 h. The r.m. was cooled to r.t. and concentrated under reduced pressure.

The residue WammhumeatemmtDHaEc&ﬁﬁo&h&cﬁﬁﬁ@@ﬁ&!ﬁéﬂé‘ﬁ@ﬁﬁ%@tﬁ@é@n&fﬁa@? t%;flwAermediate 10

%). b P ; i N-N (11)(12) intermediate’ 10 (3.63 g,
81256&)3 mmgel) %V%L%%édm%?%ﬁﬁn% Ihylh agﬂg g%"‘f dOFa‘fé]fég’% r%r%Fno ENEI i) and the

15" EPS HEFHRPHR. g@%ﬁél’é’&rﬁﬁ%*%@@@né&ﬁﬁﬁt@d under

resulting mixtufe WAS s

reduced pressafliTiEGéaidiewas peiistoby dashlchomdtogtaphijtover t&iﬂt@pegab (@luest:
DCM/n-heptana froonn 04GR HB3QeuTag! prad ?6%19{1&1“’%?&‘3 fimaqlyent was

ted adity
rated. Yi INteIIe 1 42% an 0 |nt rmedlate 12°(24 %). c)
g\rlgggratlon of?r%%wj%?%%t%F % 1?[]?2 )D ISt RESEHLS PR (0.2 g) under

a N2 atmosph&fas's ﬂﬁﬁl?@@%ﬂ%%ﬁﬁéﬁé‘%ﬁ |?F|949E*1€1Qﬁ9dahégmém%dhfate 12 (0.83 g,

3.57 mmol) wetéministered in separate oral dosage formulations.

While it is possible for the active ingredient to be administered alone, it is
10 preferable to present it as a pharmaceutical composition.

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
thereof.

For ease of administration, the subject compounds may be formulated into

various pharmaceutical forms for administration purposes. The compounds according -
to the invention, in particular the compounds according to Formula (), 2

20 pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, or any subgroup or combination thereof may be formulated into
various pharmaceutical forms for administration purposes. As appropriate compositions
there may be cited all compositions usually employed for systemically administering
drugs.

25 To prepare the pharmaceutical compositions of this invention, an effective
amount of the particular compound, optionally in addition salt form, as the active
ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are

30 desirable in unitary dosage form suitable, in particular, for administration orally,
rectally, percutaneously, by parenteral injection or by inhalation. For example, in
preparing the compositions in oral dosage form, any of the usual pharmaceutical media
may be employed such as, for example, water, glycols, oils, alcohols and the like in the
case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions and

35 solutions; or solid carriers such as starches, sugars, kaolin, dituents, lubricants, binders,



WO 2010/089292PCT/EP2010/051244 added. The r.m. was stirred at 25 C under a H2 atmosphere
until 3 eq of H2 was absorbed. The catalyst was filtered off over diatomaceous earth and the Lilltrate14
was evapor 72 g of intermediate 13 (98 %). Example A8 a) Preparation of nte cdiate

0 Br 5F|r2t }?écdé)g 5’1%2 g, 107.5 mmol) and thengl-methyl-| tosylmethylf’%jc}/))}i:gﬁ?dg/ 134 g, 64.5
mmol) were added to a sot. of 6-bromopyridine-3-carbaldehyde (10.0 g, 53.76 mmol) in 200 ml MeOH.
The r.m. was refixed for 1 h. The r.m. was concentrated under reduced pressure, the residue was
dissolved in DCM and the organic phase was washed with 1420, dried (MgSO4), filtered and the

solvent was ewsipetatediit wgenn «h0 Thetfesidusowas popiieddy, flas)) chxamatearaphyover Silica gel
(cluent: n- hepine(RIAAeHIRM, J00/ Q4R %Mo . ng'?&@%ﬁt 6851 89?&:@\’/&%}%&1'60& and the solvent

was evaporated The residue s suspen in DIPE, the precipitate tered off and dried under
VG at 50 CLRSELS B THSH U 15 K406 B raBARTHSFHEAHeHe 75

2-Methyl-2- prdﬁm@n%mmmt Forgo4ayigd eommoiyjoB HNIAP (9752 ngj] 0s88Tykomipist), Pd2(dba)3

(0.383 ¢, G. 418tmmataawwabeamhe@@r1ﬁmmg@ aa@ﬂngr@édmm%weﬁg%m a sot. of

intermediate 14,(1:06, 4§ famell i folene. (OMI Iedm. ek degaseed and pyt under a N2
atl e

atmosphere. Th r.m., was’stirre hn the microwave 6 %%ar o of the solvent

was evaporateti ﬁﬂﬁ%%fﬂifﬁréi’i’&lﬁ“f’% *H&ﬂeﬁqllﬂw %i‘%’ﬂ"@@@lﬁﬂ)m@sadﬂﬁ@ﬁe?ﬁédﬂlﬁﬁﬁ Wds stirred at
r.t. for 1 20h. THecpimsaataneinpatahth ® LOGHsNa2 ©E3 dot nandthergradd ch wask Rxbacted with

EtOAc. The Or@aﬂi@rﬂﬁﬂﬁﬁ-@é@%ﬁfﬂ@%&Mﬁ&péﬂnJ&@%%%ﬁGﬁ' 4he SRNERI Y3 SYaRar ¥Fc% Jhe ;eS'dl;]e
was purifigd b¥o§191|}6r1[["1 fEe mato rg%qe gn%lllca 0(1el F‘a?%EDCM/M gé‘g)gf ﬁl 0/Q to a?[e5)15T(3e9

product fractions were collected an olvent

%). 25 ExamplB Weﬁé‘ﬁ%@ﬂaﬁéf&mm&éfﬁe B}ﬂs hBo1LOr089 292 PCHERPEIYEBL244 A
mixture of 3-bromeeZpyrichnanoinedb0iy c389aineybanco: bemetit- My dusrephenymsthanone (75.3

0. 346.8 MmOl Eioky (A0 M W esiRd A (el 4. THELB)e jeﬁg?dﬁ%%}g fysbhe formed

n va Ing fraction 1. The
precipitate Wa%Ff |Itered %ﬁh w 1qxegagglEa?ajlazrgopga(tsq1cr]gl?dac:grr1czr'lse suspen n g agents ar%d the like
correspolnsdlng fifrat

may be employed Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations. In the compositions suitable
for percutaneous administration, the carrier optionally comprises a penetration
cnhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not introduce a

20 significant deleterious effect on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, e.g., as a transdermal patch,
as a spot-on, as an ointment, Acid or base addition saits of compounds of Formula (1)
due to their increased water solubility over the corresponding base or acid form, are

25  more suitable in the preparation of agueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for case 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 calculated

30 to produce the desired therapeutic effect in association with the required

pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
mjectable solutions or suspensions and the like, and segregated multiples thereof,

Since the compounds according to the invention are potent orally administrable
35 compounds, pharmaceutical compositions comprising said compounds for

administration orally are especially advantageous.



5concentrated to a volume of 100 ml. EtOH (20 ml) and DIPE (100 ml) were added to the concentrate
resulting in precipitation of the product. The solids were filtered off, washed with a mixture of D1PE (50

ml) and EtOkl4{30;fl3eand dried in vacua, yielding fraction 2. Fractions 1 agd-2m@igsspmpined and
stirred for 30 min in a sat. ag. NaliCO3 sol. (500 mf))-This mixture was extracted with DCM (500 ml).

The separated 10 organic layer was dried (Na2S04), filtered and the solvent was evaporated in vacua.
The residue was recrystallized from EtOAc. The solid was filtered off and dried in vacua. Yield: 46.5 g
of intermediate 16 (55 %). Example A10 a) Preparation of intermediate 17 NO2H An8 M
methylamine sol. in dthaislst (@G0 hahco Baeiybily andiedths strdiveBttuenepes®nitfo-benzene (19.8
g, 90 mmol). Thgrmikurewvas catedenl aonaeniath andias.atinieeoverahbsby: b-Thes; the
solvent was e rated t Si rit] M. The combined
organic layers —pcr&ég rlg§ %%%% %ﬂ%ﬁcﬁ%ﬁg é%ﬁ?glr%ﬁﬁé%gig%am jgﬁ%%%go of intermediate 17
(96 %), which WAL HEH s SBCH R AR L ) Bl PRToTH S PRS2 61bermediate 17
(20 g, 86.6 mmoljanshisenghowdo{tisgnacenmmaoljwerdubhddsdrd/ acdicabiti(1a0ml), and the
resulting suSpeRSIQN MRS SibFeR @nrkheaiat @b ShivmdfuTthech Msoapsancentrated in vacuo and

the residue was partitioned between DCM and a sat. aq. NaHCO3 sot. The organic layer was dried
(MgSO04), filtered andepsrckirgrarcdisrmescnd a¥ieilestangrothstphaodireticd (@mosyivwictilvas used as
such 25in the paxtstap coMp20 HIREN2H 2P0 BIER 2040/ 5hddpel iBreparatiam of int® edigte 19 Br N\
Et3N (8.1 g, 80 mmpol) was added to a so inter d]i0 ' REM (50 ml).
SubsequentIy,V‘ﬁf‘:_?ﬁrtl}léjr%)\i %ﬁ?or%%ﬁ%rr@)ﬁr (ét??%mgi%rﬁg%%%%%g%%g g?%} W?lgéi rgt r.t., éf(nd the r.m.

was stirréll at 9 8V&rARJAL 1he% M “whg %&h%&‘%ﬁﬁ%@ﬂ@ﬁ%ﬁ‘@%é%%g it Tapéry el dried
(MgSO04), filtersdramdregneerttdyeltom F8cu&93Théyesige wasntissaivedirec@ktiddeml), and a
concentrated agyHC 18Q)eR Ml was RddrcdIhiethdfowascstinied Ak 8thfotaich h. The r.m. was

concentrated in vacuo and the residue was dissolved in DCM and washed with a sat. aq. NaHCO3 sol.
and water. The orgarfibddyBowiag drizapitgbou)diterpgwntiivosgentrated in vacua. Yield: 12 g of

intermediate 19, which was used as such in the next step. 10Example All Preparation of inteiiiiediate
20 Br Examples

15  Heremafter, the term “DCM” means dichloromethane; “McOH” mecans methanol;
“LCMS” means Liquid Chromatography/Mass spectrometry; “aq.” means aqueous,
“sat.” means saturated; “sol.” means solution; “HPLC” means high-performance liquid
chromatography; “r.t.” means room temperature; “AcOH” means acetic acid; “m.p.”
means melting point; “Et,0” means diethy! ether; “BDS” means base deactivated

20 silica; “RP” means reversed phase; “min” means minute(s); “h” means hour(s); “1.D.”
means internal diameter; “Pd(OAc),” means palladium(Il) acetate; “LiIHMDS” means
lithium hexamethyldisilazane; “HBTU” means 1-[bis{dimethylaminomethylene]-1H-
benzotriazol-1-ium 3-oxide hexafluorophosphate; “Xantphos™ means (9,9-dimethyi-
9H-xanthene-4,5-diy])bis[diphenylphosphine]; “X-Phos” means dicyclohexyl[2',4°.6'-

25 tris(1-methylethyl)[1,1-biphenyll-2-yl]-phosphine; “NH;O0Ac” means ammontum
acetate; “NMP” means 1-methyl-2-pyrrolidinone; “SFC™ means Supercritical Fluid
Chromatography; “iPrNH;" means isopropylamine; “DME” means 1,2-
dimethoxyethane; “EtOAc” means ethyl acetate; “BINAP” means [1,1-binaphthalene]-
2,2"-diylbis[diphenylphosphine] (racemic); “Et;N means triethylamine; “EtOH” means

30  ethanol; “Pd(PPh;)s means tetrakis(triphenylphosphine)paliadium; “PPh;” means
triphenyiphosphine; “‘eq” means equivalent; “r.m.” means reaction mixture(s); “DIPE”
means diisopropyl ether, “DIPEA” means diisopropylethylamine; “DMA” means N, N-
dimethylacetamide; “THF” means tetrahydrofuran, “DMSO” means dimethyl
sulfoxide; “DMF” means N, N-dimethyl formamide; “DMF-DMA” means

35  dimethylformamide dimethyl acetal; “PdCl,(PPhs), means



4,4,4-Trifluorobutyraldehyde (1.891 g, 15 mmol) was dropwise added at r.t. to a sol. of intermediate 18
(3.015 g, 15 mmo1) and sodium metabisulfite (3.707 g, 19.5 mmol) in DMA (80 ml). The reaction was
preformed ig the migsewyawe at 220 C for 45 mm. The r.m. was diluted in Ef0AGaNd 406 prganic layer
was washed with H20, dried 15(MgS04), filtered ahdthe solvent was evaporated. The residue was
purified by RP preparative HPLC [RP Shandon Hyperprep(r) C18 BDS (8 um, 250 g, I.D. 5 cm); mobile
phase: a gradient of (0.25 % NH4HCO3 sol. in water)/Me01-1]. The product fractions were collected
and worked up. Yield: 0.670 g of intermediate 20 (14.5 %). Example Al2 Preparation of intermediate
21 20A mixtudéchboSebismphRapypidisEiming {iad 157 Skhvibl) andiB-boetesouts phrehytodidgropanone
(1.48 g, 6.94 nmmgbun ERELLLGmikv@spines Rneheatad 2 8 Akdfop 2 @ays thesolMgnt was
evaporated in g@ o) %H%d t?_%rés 5%‘5? gy S puritied,d efl&@% chrom: ig%lrzﬁpﬁ}/ugrfluent: DCM/MeOH (NH)
from 100/0 to /%nT eB odutt fractions were colfected and the-solvent was evaporated. The residue
was purified by WO 2010/089292PCT/EP2010/051244 RP preparative HPLC [RP Shandon
HyperpredD 0ABRxSpéBatiom @50 qintddmbdiags mobile phase: a gradient of (0.25 % INFL4AHCO3 sol. in
water)/Me01-1f, T hgpreduct fractions were collected and worked up. Yield: 0.850 g of intermediate 21

(51 %). Examply P(egtarati?n ?f ntenne iate 22 H2N H2N Br 5 MeOH (100 ml) was added to Pt/C 5
% (1 g) under StrROSpHere St et Y2 Q-4 % thiophene sol. in DIPE (2 ml) and
4-amino-2-bromo-3-nitro-pyridine (3.5 g, 1€bmn§| nere added. The r.m. was stirred at 25 C under H2
atmosphere until 3 eq of H2 was absorbe“ﬂ. £ RS filtered off over diatomaceous earth and
the filtrate was concentrated in vacuo. Yiete 1.8 §-of intermediate 22 (63 %), which was used as such
10in the next step. b) Preparation of intermediate 23 Br A mixture of intermediate 22 (1.8 g, 9.57
hmm0|)dan%gg'ﬁf@@%ﬁ@g@%ﬂ%@@Qn(ri'io'iffeﬁild?-ﬁﬁcmﬂlmgtmmytﬁk}ﬁm%ﬁi%@@gﬁ%'@.thﬁﬁ%ﬁ)lsti”ed and
eated at ¢ for r.m. was.cooled to r.t. and water.yas ed. Ther . Wwas
neralived with KR S e M R AT Vet 1
g 150f crude irftiiediste™s rfispivipis Laethas Bu st emechERt stepdey Iofepet A0WUSS intermediate
24 Br Intdhnediate 28:(82% migsdity8dnmd ) MCHE| th4Q0gng: 218 3wkl anth@CO3EBAMg, 6 mmol)
were added toRIMEFERLL AR IS IPREe. N SIS AL SO e iRt e TRS uBswes,cooled to

rt., and concentrated in vacuo. The resjdue w rtitioned bet DCM a ater, organic
o s o A T B ST (PR T DEBY PRt (L BN oy o
preparative |-|PRECIRPuGHEEORSFYIsE fvésted iR S (s Hinv 2sevapepies. crinldifoliie phase: a
gradient of (0.2b% NHUKHEOF 30t)in water)/MeOH]. The product fractions were collected and worked

up. Yield: 180 rgg @t intarmediaiRLA ddhdo)-

CH;0
fO
N / NHZ

15 MeOH (150 mi) was added to Pd/C 10 % (1 g) under a N, atmosphere. Subsequently, a
0.4 % thiophene sol. in DIPE {1 ml} and intermediate 1 (6.24 g, 26.6 mmol) were
added. The r.m. was stirred at 25 °C under a H; atmosphere until 3 eq of Hy was
absorbed. The catalyst was filtered off over diatomaceous earth and the filtrate was
evaporated. Yield: 5.4 g of intermediate 2 (99 %).

20 Example A2
a) Preparation of intermediate 3

CH;0

Todobenzene diacetate (5.49 g, 18.44 mmol) and trifluoromethanesulfonic acid (6.08
ml, 69.17 mmol) were stirred in CH3;CN {100 ml) at r.t. for 1 h under N, 2°-Mecthoxy-
4’-nitro-acetophenone (3.0 g, 15.37 mmol) was added at once at r.t. to the sol. and the
r.m. was then refluxed for 2 h, then cooled to rt. and carefully added to a stirred sat. aq.



WO 2010/089292 - 70 -PCT/EP2010/051244 Example Al14 a) Preparation of intelliediate 25 H3CO N
NO2 1-Methyl 4 pyrazoyl boronic acid (0.63 g, 4.99 mmol) and Cs2CO3 (3.257 g, 9.99 mmol) were
added to a @} Afigdgesp0-5-nitroanisole (1.16 g, 4.99 mmol), palladium(lhasetats {@sid4 9. 0.5 mmol)
and triphenylphosphine (0.262 g, 1 mrnol) in 5THF®0 ml). After stirring for 10 min, a 3 N NaOH sol.
(1.6 ml) was added and the mixture was purged with N2 for 2 min. The r.m. was stirred at r.t. overnight
and the product was extracted with EtOAc. The organic layer was washed with 1120 dried (MgS0O4),
filtered and evaporated off The residue was purified by flash chromatography over Silica gel (eluent:
DCM/MeOH from. b60/e£639634Y). Mhe Produshtofrastistisciedre idollddiédrenddloecsolvehtwas
e\ﬁalloorateéliaI Yigld: g%g/@@%ﬁm;r%m&%&ﬁ%ﬁ @hfé@ﬁ%ﬁ@é%hﬁﬁéﬁ%ﬁﬂ@é%%&/%s@r?e.“gCOH (1|OQ

ml) was adde . under a N2.atmosphere. Subsequently, a 0.4 % t ene so!. in
DIPE (0.5 mh A8 e e L o A T S0 unclr
a H2 atmosphé&ré GHins TE-8F M é@%@%ﬁ@lﬁéh.%@%&W%W@F@&@#ﬁ%raaiia‘c]%ﬁnaceous
earth and fhe filitatetwas evapoatbdndheabsicliprosas difdteld:id. DCM anek thedbrgah(( Sdyer was
washed with H3§,ired (Mg 30 hfiligtggand concentrated under reduced pressure. The residue was
purified by flash chromatography over Silica gai;(cluent: DCM/McOH from 100/0 to 90/10). The product
fractions were collected and the solven praded. Yield: 200.82 g of intermediate 26 (100 %).
Example Al5 a) Preparation of intermedi @ HEEK2CO3 (36 g, 262 mmol) and then
1-methyl-1-tosylmethylisocyanide (35 g, mmobhwere added to a so!. of
5-nitropyridineMe€id6Raideivgsl eddatitoiiadl) in DR (500 ndand thiernsnhevas refluxed for 4 h. The
r.m. was conceniaigerinder yaducath 22 pressureptbe residyenwasdissaived i@.@@\é,amhthe organic
phase was washed i WQ.2010/0802020 CT/ERPOL0/051244 11, 1120, dried (NapSp4), fitered
and the solvenlfﬂwag evapora?ed in VACUO. The residue was purifalte zbyrx%%g chromatography over

Silica gel (clueHe Yetrdrethsbthes/eaphstares. ftecg ol geendistonacirirecetieitd dhaftime solvent
was evaporatestasdrdeligoibed. dfhiatembediates 2t¢bbcdoln DIPE, filtered off and dried under

vacuum. Yield: 0.66 g of intermediate 4 (80 %).

Example A3

Preparation of intermediate 3
Br

NN
0CH;

]

3-Bromo-2-pyridinamine (24.9 g, 144 mmol), 2-bromo-1-(3-methoxyphenyl)-1-
propanone (42 g, 172.8 mmol) and 250 m! n-butanol were heated at reflux temperature

15 for 3 nights. The mixture was separated between DCM and water, The organic layer
was dried (MgSQ,), filtered and the solvent was evaporated in vacuo. The residue was
purified by column chromatography over Silica gel (eluent: DCM/MeOH(NH3) from
100/0 to 98/2. The purest fractions were concentrated under reduced pressure and the
residue was crystailized from DIPE. Yield: 19 g of intertnediate 5 (42 %).

20 Example A4

Preparation of intermediate 6
CH;0

Br NH N
5 ) z I OCH;

!

To a sol. of intermediate 5 (2 g, 6.3 mmol) and 4-bromo-3-methoxyaniline (1.40 g, 6.93
mmol) in DMF (40 ml) were added Cs;COs (4.1 g, 12.61 mmol), Pdz(dba); (0.144 g,
0.158 mmol) and BINAP (0.196 g, 0.315 mmol) and the mixture was purged with N,



b) Preparation of iractmediate 28 5A sot. of intermediate 27 (10 g, 48.7 mmol) in THF (300 ml) was
added to a sol. of ammonium chloride (2.6 g, 48.7 mmol) in H20 (100 ml). Iron (16.3 g, 292 mmol) was
then addedwoaéhgosssavas refluxcd for 4 h. The precipitate was removegaysfifiratiomn and the filtrate
evaporated in vacuo. The residue was dissolved mPEtOAC and the organic layer was washed with H20,
dried (Na2S04), filtered and the solvent was 10evaporated in vacuo. The residue was dissolved in a 2
Nsol. and the aq. phase was washed with DCM, made basic by adition of a 2 N NaO11 sol. and the
product was extracted by EtOAc. The organic layer was washed, dried (Na2S01), filtered and the
solvent was evapératedliovarudy 16 Risterlergl éf irketenddidbe e e o)t EXaHps & &) Preparation
of intermediaté329 rhbAmbiktArecaBBoardme-nitdepwridine (biguRead priraal)atributy1(3|thoxyvinyptin
(9785 g, 27.1 (gl and R(PRISNADR5 3,0:240 WD I PHE LR IS, et qt 120C for 3

h. After cooling, a 1 N H ol. was added and the r.m. was stirred at r.t. for he r.m. was
neutralized Wi%‘g %‘%%&?ﬁé‘h%@e%ﬁ%ﬁefﬁ%’%%ﬁ%ﬁ %5@%@%&'\9@1 g’ et afﬂed{)‘?&anic phase
was dried{Na2Sdh)! filepédnasianzdinte 8difefitwas evaporated in vacuo. The residue was purified by
flash chromat@gaphi ever Silica gel (cWent: DCM/MeOH from 100/0 to 98/2). The product fractions
were collected 9%5@(&@9Igp&t@yﬁgﬁé@gorated. Yield: 3.44 g of intermediate 29 (83 %). b) Preparation
of intermediate 30 /2 ON Todobenzepg,diacetate (2.327 g, 7.2 mmol) and trifluoromethanesulfonic acid

(2.397 ml, 27.1 mmol) were stir @3 CH2&N (50 ml) at r.t.O min under N2. Intermediate 2529 (1
g, 6.0 mmol) in CH3CN (10 ml) was g ke atw.t toAh -.o aHnd the r.m. was then refluxed for 2
h. After cooling the excess of CH3TN wasTemov, nder reducedef’essure and the crude product
was extracted with DCM. The organic layer wasyyvas with a sat. ag. sol. of Na2CO3, dried
(MgSO04), filtered and the solvent was WO 2010/089292PCT/EP2010/051244 - 72 - evaporated under
reduced pressarePHREYaGH RS Hltibd By /AddRenPol atiog PR svaP SRRl (eluent:
DCM/MeOH fréenrd@0/]dei98/apalibumddieOiadidiswend) eollgotask amd thaasoieitoas evaporated
under reducechpygsauiRl) wield: Aded e af dptesmadiale BAL41 00 ) Rrepatation ¢f ivigregliate 31

10 ml) and the mixture was purged with Ny for 10 min. The r.m. was heated at 120 °C for

5 h. The rm. was cooled to r.t. and the solvent was removed under reduced pressure.
The residue was dissolved in DCM. The organic phase was washed with H,O and
brine, dried (MgSOy), filtered and evaporated till dryness. The residue was purified by
flash chromatography over Silica gel (eluent: DCM/MeOH from 100/0 to 90/10). The

15 product fractions were collected and the solvent was evaporated. Yield: 0.070 g of
intermediate 7 (57 %).

Example A6
a} Preparation of intermediate 8

CH:Q

=l

\NI/C/}/ NO,

2-Methoxy-4-nitrobenzaldehyde (4.677 g, 25.817 mmol) and 2-acetamidoacrylic acid
(5 g, 38.725 mmol) were added to pyridine (50 ml) and the r.m. was stirred at 120 °C
20  overnight. After cooling the r.m. was poured into H,O and the product was extracted
with EtOAc. The organic phase was separated, dried (MgSQ,), filtered and evaporated
under reduced pressure. The residue was purified by flash chromatography over Silica
gel (eluent: n-heptane/EtOAc from 100/0 to 75/25). The product fractions were
collected and the solvent was evaporated. Yield: 0.9 g of intermediate 8 (14 %).



ONH2 5MeOH (150 ml) was added to Pd/C 10% (0.5 g) under a N2 atmosphere. Subsequently, a 0.4
% thiophcne sol. in DIPE (2 ml) and intermediate 30(2.2 g, 10.7 mmol) were added. The rm. was
stirred at 50%6’1‘3%&3: atmosphere until 3 eq of H2 was absorbed. The catalyst was filtered off over
diatomaceous earth ané the filtrate was evaporatedgield: 1.6 g of intermtfiA(ER3t1(dB ¢ 10Example
Al7 a) Preparation of intermediate 32 Isopropylamine (12.9 g, 218 minor) was added to a so!. of
1-bromo-3-fluoro-2-nitrobenzene (8.0 g, 36 mmol) in EtOH (40 m14. The r.m. was stirred at r.t.
overnight. Then, the solvent was evaporated and the residue was partitioned between water and DCM.
The combined csy8nipdeyeisoferediiera(MySO4), filtered and concentrated in vacuo. 15Yield: 8.3 g
of intermediate 32 (88 %), which was used as&gch in the next step. b) Preparation of intermediate 33
Intermediate 32 (8.3 g, 32 mmot) and irox (8-85 g, 160 mmol) were added to acetic acid (50
ml), and the resulting suspension was stir 3 @ a0 C for Ih. The r.m. was concentrated in
I'aCUO and the residue was partitioned betwgen DEM and a sat. aq. NaHCOS3 so!. The organic layer
was dried (MgS0O4), filtered and concentrated 20in vacuo. Yield: 7.5 g of intermediate 33 (100 %),
which was usetiadiieh Tlireeheddatdp PéProgadkd g)ofrintermediate pAcia/ G 24Q/0R8292--

mol) S’Vi?éZ%&%ﬁ?ﬂﬁ%ﬁ%@ﬁ“ﬁ%@%%??%ﬁ?ﬁé%ﬁ whs stired
atr.t. overnigh&bwrﬁ%ldtt}%ﬁr.mfr\{vas vgogggg into water, résumﬁs‘ W?IﬁfénB} c?ﬂi h'6t%a solid. The solid
was filtered off, washed with watar, dhd SGetieyshsitpreepys vesriig s ilwassitered off;
washed with DYBROs#ereNézid Yield: of Ingeomrtintn 8dRite 34 (53 %). Example A18 a) Preparation of
intermediate 35x22stde@-B-nitroanisole (0.675 g, 2.42 mmol), Ag2CO3 (1.11 g, 4.0 mmol), [1,1'-

Bis(diphenylph@@@&g}ﬁgﬁg@@ﬁ%@@ﬂpﬂjlmium(ll) (0.073 g, 0.101 mmol) and

/

O

2’-Methoxy-4’-nitro-acetophenone (90564-14-0, 3.07 g, 15.73 mmol) in DME-DMA
was refluxed for 6 h. The r.m. was cooled to rt. and concentrated under reduced

ressure. The residue was triturated in DIPE and the precipitate was filtered. Yield:
10 3.63 g of intermediate 10 (92 %)..
b) Preparation of intermediates 11 and 12

CH,0 CH:0
/
NO N\
N ! 2 I\LN NO;
\
(11) (12)

Intermediate 10 (3.63 g, 14,505 mmol) was added 1o a sol. of methylhydrazine (0.84

ml, 15.956 mmol) in AcOH (20 ml) and the resulting mixture was stirred at 90 °C for 3

h. The r.m. was cooled to rt. and concentrated under reduced pressure. The residue was

purified by flash chromatography over Silica gel (eluent: DCM/n-heptane from 50/50
15 to 70/30). The product fractions were collected and the solvent was evaporated. Yield:

1.44 g of intermediate 11 (42 %) and 0.83 g of intermediate 12 (24 %).

¢) Preparation of intermediate 13
CH;0

A

N

\
MeOH (50 ml) was added to Pd/C 10 % (0.2 g) under a N, atmosphere. Subsequently, a
0.4 % thiophene sol. in DIPE (1 ml) and intermediate 12 (0.83 g, 3.57 mmol) were

ri N NH,



10PPh3 (0.053 g, 0.20 mmol) were thoroughly mixed. 2-Methythiazo le (0.2 g, 2.02 mmot) was added
followed by CH3CN (10 ml) and the mixture was purged with N2 for 2 mm. The r.m. was stirred at 60
C overnightywgftalgaing DCM (20 ml) and acetone (10 ml) were added ggdiheEdsBengion was
filtered over diatomaceous earth and extensivelyv@éshed with DCM. The filtrate was concentrated
under reduced pressure 15and the residue was purified by flash chromatography over Silica gel
(cluent: DCM). The product fractions were collected and the solvent was evaporated under reduced
pressure. Yield: 0.257 g of intermediate 35 (51 %). b) Preparation of intennediate 36 cH30 Nis/
Intermediate 381¢eR3 T 1M ﬁh@ﬁéﬁ%.@?@é?@rﬁﬁﬁﬂ?ﬂﬁ@?@@ﬁ@@ﬁ MLAEBHY® ml) for 1.5 h. The
solvent was eépataied Eheatdgiduesfigtakefl op:indRGMancthe2bangahicfayes was washed with
a1 N NaOH sgl., '&Qih@g@@@gﬁkeg@ﬂ,@é}glggﬁngy@%dyﬁ)der reduced pressure. Yield: 0.220 g of
intermediate 36 (100 %), Example A19 a) Preparation of intellediate 37 CH30 0 NO2 CI A
suspension of%@%@A-nitro-benzoic acid (4.0 g, 20.3 mmol), SOCI2 (4.72 ml, 64.9 mmol), CHCI3
(20 ml) and a dioBrepDaIEnFAdnsiMLdAtol® h. After cooling, the 25solvents were removed under
reduced pressure and the crude residual as Yised, in the next step without purification. Yield: 4.4 g
of intermediate 37 (100 %). WO 2010/043%2%&2010/051244 7 b) Preparation of
inteimediate 38 C 1-13 0 N ' ONO2 A sol. of intermediate 37 (4.374 g, 20.3 mmol) and acetamide
oxime (1.53 g,.2 In pyridine (50.ml s refluxed rnight. After cooli olvent was
evaporate%d an%l Ifiwgelé F@garggp\'/égsgdlfggvﬂeﬁ?ﬁ B%"‘Fﬁé%ﬁ’g%%é” Fv ﬁéﬁ rlv}\?gg%%n Iav%l‘ttlgéal—?szgf) dried
(MgS04), filte RS dR@Resoh Gt 45 et At inaBhddnduapridadiyde Bohe.redidue was purified
by flash chronratagiapig®wenSiidd. elc(elnents DEMyd The Iphoduct iractionsowerereeiiected and the

solvent was eyaporalgd dAQeLealGRd BIRFSUSs XIQG 389 0ENMIGHNaLaIe AR (1 dkas

washed with H,0, dried (MgSQOy), filtered and the solvent was evaporated in vacuo.

10 The residue was purified by flash chromatography over Silica gel (eluent: »-
heptane/EtOAc from 100/0 to 50/50). The product fractions were collected and the
solvent was evaporated. The residue was suspended in DIPE, the precipitate was
filtered off and dried under vacuum at 50 °C. Yield: 6.8 g of intermediate 14 (53 %).

b) Preparation of intermediate 15

O g
g{_@f N

2-Methyi-2-propanol, sodium salt (0.804 g, 8.36 mmol), BINAP (0.521 g, 0.837
15 mmol), Pdx(dba): (0.383 g, 0.418 mmol) and benzophenone imine (0.948 g,
5.23 mmol) were added to a sol. of intermediate 14 (1.0 g, 4.18 mmo!) in toluene {20

ml). The r.m. was degassed and put under a N atmosphere. The r.m. was stirred at 100
°C for 2 h in the microwave. After cooling most of the solvent was evaporated (almost
dry) and a 1 N HCI:THF sol. (1/1, 100 ml) was added. The r.m. was stirred at r.t. for 1

20 h. The r.am. was treated with a 10 % NaCO3 sol. and the product was extracted with
EtOAc. The organic phase was dried (MgS0y), filtered and the solvent was evaporated.
The residuc was purified by column chromatography over Silica gel (eluent:
DCM/MeOH from 100/0 to 95/5). The product fractions were collected and the solvent
was evaporated. Yield: 0.29 g of intermediate 15 (39 %).

25  Example AS

«  Preparation of intermediate 16
Br

=N
\N\/\/ <>F




c) Preparation of intermediate 39 cH30 NH2 Intermediate 38 (0.2 g, 0.85 mmol) and tin(ll) chloride
dihydratc (0.959 g, 4.25 mmol) in EtOH (5 ml) were stirred at 60 C for 1.5 h. After cooling the r.ot was
poured intogdl 8 [pixdsds of a sat. Na2CO3 sol. (15 ml) and DCM (8 ml). TherAphasesmgre separated
and the ag. phase was extracted with DCM. The téftbined organic layers were dried (MgS0O4), filtered
and concentrated under reduced pressure. Yield: 0.153 g of intermediate 39 (87 %). Example A20 a)
Preparation of intermediate 40 15A 2 M sot. of methylamine in THE (0.80 g, 25.9 mmol) was added
at OC to a mixture of 2,4-dichloro-3-nitropyridine (5.0 g, 25.9 mmo 0 and Et3N (4 ml, 28.9 mmol) in
DMF (15 ml). Phaixiwronas-Srierse-atnvtidoreninstidhepstitetelo 40 whtemantdthe resulting solid was
filtered, washefhwhithtda@)ara dried 188l YaEs uwoY)eld: 801 g 3ohiMprmediete 4@t (B2°%Wrob)
Preparation ofisie iRt e at JW:2010/GRR20ARC HERROIN0RI A1 drEaraerzldehyce 174

g, 14.08 mmol) and Na25204 (8.3 g, 47.7 mmo ed to a so!. of intetmediate 40 (2.5 g, 13.32

mmol) in EtOH 29 M and g mecHadRACEE RS el e 8o ABITRRSIAAS HIEHG 48 min. The
r.m. was coolezbtoentraadiditereltiroligfldidtditi2idd et snérutid DHEMtRtenWasevaplorbted and the

rg@gS;ilol)ueT ;3 WaSaﬁHGBf&QYaE@ﬁékzﬂﬁ@ﬁm Iﬁ’@éﬂfﬂ@ﬁ@ﬁr@pﬂﬁy pnefuSlica-anlie u@% ;ﬁllfjéi%d Z?&@:OH f(N H3)

. The product fractions were c e s evaporated. Yield: O, 0

intermediate 4vfg(glk§%o R%i?rﬁ% é%\c%ﬁ a) ge%grfgﬁ%énc%yﬁgé Fmec |é%§% ' 1é$rlﬁlﬁg%?ﬁ(¥%%égﬁlegsulfonic

acid (2.39 ml, 55Mmdiyarieradded torsorostbitid dsp sizaAddidbatidy 2 ¥ §97.21 mmol) in

CH3CN (60 mlyaHidQheot. (i 0 ash stk hécnaitturforn2 Oxtmictud dethNZC W §8000h1). The separated

2'-flu0r0-fk'rnitr&@&%@%%@%&é@@s@mm@r& Gefd 3ENJRRANY VRS RAERELa] QnEgyat It to the
f

sol. and the r.m, was.then refluxed for 2 h.and equently.cooled to r.t. CH3CN was evaporated and
e e v S e R o R T T Sk o s o

dried 15(MgSOARHtEISE: 4he th e idakssrmedideclbpbrateéd under reduced pressure. The residue was
purified by flagbxenipieia bhromatography over Silica gel (elucnt: DCM). The product fractions were
collected and thg sQlvent wasrevappiaied ynder reduced pressure. Yield: 0.75 g of intermediate 42 (53
%). b) Preparation of intermediate 43 MeOH (5G:ml) was added to Pd/C 10 % (0.2 g) under a N2
atmosphere. Subsequently, a Br N

~

An 8 M methylamine sol in ethanol (100 mi, 0.8 mol) was added to 1-brome-3-fluoro-
15 2-nitro-benzene (19.8 g, 90 mmol). The mixture was cooled on a water bath and was
stirred overnight at r.t. Then, the solvent was evaporated and the residue wasg
partitioned between water and DCM. The combined organic layers were dried
(MgS0,), filtered and concentrated in vacuo. Yield: 20 g of intermediate 17 (96 %),
which was used as such in the next step.
b} Preparation of intermediate 1§

NH

2 H

20  Intermediate 17 (20 g, 86.6 mmol) and iron powder (15 g, 269 mmol) were added to
acetic acid (150 ml), and the resulting suspension was stirred and heated at 60 °C for
I h. The r.m. was concentrated in vacuo and the residue was partitioned between DCM
and a sat. aq. NaHCOs sol. The organic layer was dried (MgS0,), filtered and
concentrated in vacuo. Yield: 14 g of intermediate 18 (80 %), which was used as such
25  in the next step.



200.4 % thiophene sol. in D1PE (1 ml) and intermediate 42 (0.7 g, 3.15 mmol) were added. The r.m.
was stirred at 25 C under a H2 atmosphere until 3 eq of H2 was absorbed. The catalyst was filtered off
over diatomgegeyg@assh and the filtrate was evaporated. Yield: 0.6 g of iptefpedigi@sts 77 %).
Example A22 a) Preparation of intermediate 44 - §§© 2010/089292PCT/EP2010/051244 A sol. of
2-iodo-5-bromopyridine (13.7 g, 48.2 mmol), 2-methyl-4-oxazole carboxylic acid methyl ester (3.4 g,
24.1 mmol), palladium(11)acetate (0.54 g, 2.41 mmol), tri-otoluylphosphine (1.47 g, 4.81 mmol) and
Cs2C0O3 (15.7 g, 48 2 mmol) |n toluene (75 ml) was flushed with N2, sealed and stirred at 110 C
overnight. The ataBpsara arlasiele dfitomaceous earth and the filtrate was evaporated. The
crude product was purlfled by flash columh chromatography over Silica gel (eluent:
DCM/MeOH(N1-13) from 100/0 to 98/2)Ahe-productfractions were collected and the solvent was
evaporated. Yield: 5.64 g of |ntermed|a 0 @ eparation of intermediate 45 O Intel]iediate
44(5.64 g, 15.4 mmol) and LiOH (0.91 g, I 8 ol) weTe dissolved in a 10mixture of dioxane (40 ml)
and H20 (10 ml). The r.m. was stirred at r.t. for 5 h, then treated with a 1 M HCI sol. until pH = 2. The
obtained precipftdtéiwas ﬁﬁéﬁéwaﬁﬁdﬁﬁééeéﬁ@é@Qh@éEﬁf?%@lﬁqﬁéﬁéWa& axtPderaRi Wiith CHC13 and
the organic lay2C ka8 driad). (MbSQdynfiitedethand ibersdbidntidas re m Gvietimmd 8rwederbid pressure to

afford a solid. Thedhwe S9lid fractans Werecembingd.. Yd%‘iin h%51919f- {Ht%%%@{@d‘%@7 %). C)
Preparation of inteimediate 46 /r B ON- 15C g 16.8 mmal) was added to a sot. of
intormediate 450EE T 16 RO IO IRE R H R 1 T CEHLSRAEFATTEY € TP . Afir
cooling, the catayswidas firebsaved W%@Q%ﬂ%@ﬂ%fﬁm‘ﬁﬁbﬂwﬁ@\f@b@a@d The residue
was triturated inaPiBEAC HRCNandiihamesukting salithneak. filtereehoffa I henfittatecwasevaporated and

the residue W%&'ﬁ%@@s?dﬁ%%@dﬁ@&%é‘xﬁtﬁ@ﬁ igld~h ol sRintermediatg AP &L 4n Yoy d) Preparation

of intermediate 47 N- N
water. The orgdmc layer was dried (MgSO,), filtered and concentrated in vacuo. Yield:

12 g of intermediate 19, which was used as such in the next step.

10 Example All

Preparation of intermediate 20
Br

AN CF,
otey

4.4 4-Trifluorobutyraldehyde (1.891 g, 15 mmol) was dropwise added atr.t. to a sol. of

intermediate 18 (3.015 g, 15 mmol) and sodium metabisulfite (3.707 g, 19.5 mmol) in
DMA (80 ml). The reaction was preformed in the microwawe at 220 °C for 45 min.
The r.m. was diluted in EtOAc and the organic layer was washed with H,O, dried

15 (MgSO0y,), filtered and the solvent was evaporated. The residue was purified by RP
preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 pum, 250 g, 1.D. 5 cm);
mobile phase: a gradient of (0.25 % NH4HCO; sol. in water)’MeOH]. The product
fractions were collected and worked up. Yield: 0.670 g of intermediate 20 (14.5 %).

Example A12
Preparation of intermediate 21

20 A mixture of 3-bromo-2-pyridinamine (1 g, 5.78 mmol} and 2-bromo-1-phenyl-1-
propanone (1.48 g, 6.94 mmol) in EtOH (20 ml) was stirred and heated at 100 °C for 2
days. The solvent was evaporated in vacuo and the residue was purified by flash
chromatography (eluent: DCM/MeOH (NH3) from 100/0 to 98/2). The product
fractions were collected and the solvent was evaporated. The residue was purified by



Intermediate 46 (0.53 g, 2.23 mmo0, Pd2(dba)3 (0.204 g, 0.223 mmaol),
dicyclohexy112',41,61-tris(1-methylethyl)[1,1'-biphenyl]-2-Aphosphine (0.212 g, 0.446 mmol) and
Cs2CO3 (248 94 /68 ssyMol) were added to a sol. N-benzylamine (0.239 gg2£>svdRQbhin
2-methyl-2-propanol (20 ml), and the r.m. was heafét+at 110 C 250vernight. After cooling, H20 was
added and the product was extracted with DCM. The organic phase was dried (MgSO4) filtered and
concentrated under reduced WO 2010/089292PCT/EP2010/051244 - 77 - pressure. The residue was
purified by flash chromatography over Silica gel (eluent: DCM/ MeOH(NH3) from 100/0 to 98/2) and the
product fractioR wistargtiie di€d QB i euivandi wanepd) 6ritdiD Y i8¢0 250 of nérenediate 47 (21
%). e) Preparatigbif jniesmegiate s QN MeOH 3000 swasmadded M &IHE Iﬂe‘%f@ré@&é g) under a N2
atmosphere. SybsealSI SIGIIERAR 41045 BB 08 BIOhNARACHISE: N [, was stirred at
50C under a 112 atmosphere until 1 eq o S s absorbed. The catalyst was f| f‘f over
dlatomaceous%%ﬁ@?%—%e flltrate was evaporated. Yield: 0.105 g of intermediate 48 (95 %). Example
A23 a) Preparatidiephinten 4di440lPNO2 10 A 1 M sot. of LIHMDS in THF (47 ml, 47 mmol)
was added dropwisc at 0 C under a N2 atmospha¥e to a sol. of 5-(4-nitrophenyl)-oxazole (6.0 g, 31.6
mmol) in THE (100 ml). The r.m. was stirred at 0C 0 min, and then DMF (3.67 ml, 47 mmol) was
added and the mixture was allowed to warm 't T he’/r.m. was stirred at r.t. for 1 h and then MeOH
(100 ml) and NaBH4 (1.55 g, 41 mmol) were added. The r.m. was 15stirred at r.t. for 16 h, and then
the solvents were partially removed in vacuo. 1190 was added, and the mixure was neutralized by
adding AcOH. Mﬁ@p%&ﬁﬁlr@b}/&éa%%%é‘apﬁ/@hW@M e BTG PR BT Gy aS U B e RIEHER, dried
(MgS03), filteréd &hchtbnghsodveit iwadd By ap arbted id-yaouwe 2 Hnentesichiewag iditur é3edawith DIPE.
Yield: 4.6 g of fﬁﬁ%l?a@&%tsdé@d(%e@)rnbm%waﬂaw@t@f&@@ﬁ@&%ﬁ phFCARA AzHspgnsion of

60% NaH in miner 0|I mmo d under a N2 atmosph sol. of
intermediate 45’?& r[?%%g ‘;!ﬂ:%)fé/ Vgr %?F%é“s"%?‘%ﬁ C?ft(glf %nfﬁtl?lwﬁﬁd then
CH31 (1.87 mtccawmﬁatﬂyimw%&ﬁﬂhé $. ﬁmowg%ﬁw@u@tm@ P@Mﬂlﬁhﬂ%éﬁ@)ﬁﬁéﬂﬁms added.
The organic phase:wag separated, dried (MgSO4), filtered and the solvent was evaporated in vacuo.
The

b} Preparation of intermediate 23

v N
\\ N
\
H
A mixture of infermediate 22 (1.8 g, 9.57 mmol) and 4-fluoro-benzoic acid (1.34 ¢,

9.57 mamol) in polyphosphoric acid (25 g) was stirred and heated at 180 °C for 1h. The

r.m. was cooled to r.t, and water was added. The resulting sol. was neutralized with

K»COs, and the resulting precipitate was filtered off and washed with water. Yield: 1 g
15 of crude intermediate 23, which was used as such in the next step.

¢) Preparation of infermediate 24
Br

Intermediate 23 (825 mg, 2.8 mmol), CHal (400 mg, 2.8 mmol), and KzCOs (830 mg, 6
mmol) were added to DMF (25 ml). The resulting mixture was stirred at 50 °C for 1 h.
The r.m. was cooled to r.t., and concentrated in vacuo. The residue was partitioned
between DCM and water. The organic layer was dried (MgSQy), filtered and

20 concentrated 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: a gradient of (0.25 %
NH4HCO; sol. in water)/MeOH]. The product fractions were collected and worked up.
Yield: 180 mg of intermediate 24 (21 %).



25residue was purified by flash column chromatography over silica gel (eMent: DCM/MeOH(NH3)
100/0 to 98/2). The product fractions were collected and the solvent was evaporated. Yield: 790 mg of
intermediateypd {doah,eWWO 20101089292PCDEP2010/051244 c) Preparation of intermediate 51
MeOH (100 ml) was added to Pd/C 10 % (0.2 g) undér-a N2 atmosphere. SS<EERIkHE24%0.4%
thiophene sot, in DIPE (0.5 ml) and intermediate 50(0.79 g, 3.1 mmol) were added. The r.m. was
stirred at 25 C under a H2 atmosphere until 3 eq of H2 was absorbed. The catalyst was filtered off
over diatomaceous earth and the filtrate was 5evaporated. Yield: 0.65 g of intermediate 51
(quantitative). Ekample AP% a) Preparation of intelitediate 52 113m0 -N A mixture of
N-(5-bromo-1,6-gilpyeka-0iox8rZnryidinyd) Rcetamide (8.6 g, 37.2 mmol), CF131 (13.2 g, 93 mmol),
and Ag2CO3 (10.2 g, 3.2 mmol) in toluene (2#5awnl) was stirred at 60 C for 48 h. The r.m. was cooled
to r.t., and the solvent was removed 10 g;(uo. a-{esidue was partitioned between DCM and H20.

The organic phase was separated, dried (MgSO4, / ediand the solvent was evaporated in vacuo.
The residue was triturated with D1PE. Yieldr5.7 g termediate 52 (62 %). b) Preparation of

intermediate 53-M3GAONMazoy ﬁoréﬂ\éeamw(o%@)g,@z9@/'&&95@%&%’92@@agggg;terg( 96 g, 9.4 mmol)
and Pd(PPh3)%1§90§f§,, o Al edﬁ%na;%g/eg% ;glded 0a sqlu,tloln of Intermediate 2g(1. 799, 7.2mmo 0
in 15DMF (15 ml), H20 (5 ml) and K2C3372/6'80 T4 B Cthd . B Awdmfassed, put under N2,
stirred and hedtéd*fol3 Hesiateifo & gnler mnerdwad sivhedidriorsphie (hi6kas Coohed ta r.t. and
partitioned® betW@@r{M}hn%f@GMﬁﬁQéw_rghﬂi'mphawmﬁ@cﬂﬁ(ﬁ‘@ﬁxiﬂ%gé&ég@%ﬂ)tgytgred and the
Solvent was evapRIRISGi AR, T SR ORI WIRGHACY gl i3 0 mtermediate
0)- ﬂl%%c%was Qltaced thhaﬁ(?Ac. The organic layer was washed with H,O dried
(MgSQu), filtered and evaporated off. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/MeOH from 100/0 to 96/4). The product
10 fractions were collected and the solvent was evaporated. Yield: 0.630 g of
intermediate 25 (54 %).
b) Preparation of intermediate 26

/
Q

N
/N:. : .

MeOH (100 ml) was added to Pd/C 10 % (0.2 g) under a N, atmosphere. Subsequently,
a 0.4 % thiophene sol. in DIPE (0.5 ml) and intermediate 25 (0.926 g, 3.97 mmol) were
added. The r.m. was stirred at 50 °C under a H, atmosphere until 3 eq of H; was

15 absorbed. The catalyst was filtered off over diatomaceous earth and the filtrate was
evaporated. The residue was diluted in DCM and the organic layer was washed with
H20, dried (MgSO0y), filtered and concentrated under reduced pressure. The residuc
was purified by flash chromatography over Silica gel (eluent: DCM/MeOH from 100/0
to 90/10). The product fractions were collected and the solvent was evaporated. Yield:

20 0.82 gofintermediate 26 (100 %)

Example Al5
a) Preparation of intermediate 27

C m—
WNOZ

First KyCO;3 (36 g, 262 mmol) and then 1-methyl-1-tosylmethylisocyanide (35 g, 167

mmol) were added to a sol. of 5-nitropyridine-2-carboxaldehyde (131 mmol) in MeOH

(500 ml) and the r.m. was refluxed for 4 h. The r.m. was concentrated under reduced
25 pressure, the residue was dissolved in DCM and the organic phase was washed with




20An ag. 10% NaOH sot. (50 ml) was added to a solution of intermediate 53 (1.3 g, 5.28 mmol) in
MeOH (100 ml), and the r.m. was stirred at 80 C for 18 h. The organic solvent was removed in vacuo
and DCM anrgldirQ.wess,added. The organic phase was WO 2010/089292PCT/EP2010/051244 - 79 -
separated, dried (MgSO4), filtered and the solvent Wis evaporated in vachs. THE WEaikdvas
triturated with DIPE. Yield: 0.95 g of intermediate 54 (88 %). Example A25 a) Preparation of
intermediate 55 50CH3 2-Methylpyridine-4-boronic acid pinacol ester (3178 mg, 14.5 mmol) and
Pd(PPh3)4 (1.22 g, 1.06 mmol) were added to a solution of 2-bromo-5-nitroanisole (3.06 g, 13.2
mmoZl) in DMEHAD drijsdnaikes (18, filexich 52E QB chBR 3, 40pd1mBaal) v Ehey rasidltiagaquxidse was
stirred and heated @idellyxiemneraiy e 4 g \ 0 Q 10 Lt, (éi) artjtioned
between H20 3 de D}%Mi;l’%c r anicw%.a%i(ia}lv\813‘%%ﬁEaarr?1%1@?;(?,X %%gtd %5%&%%)6%’%%% g‘ﬁc% /Ti e solvent
was evaporated In Vacuo. The residue was pafifd %\? A STy aIGHRatodribHy 6w silica gel
(eluent: DCM/NIBERBi#te 83/F ¢0'98/2). The product fractions were collected and concentrated in
vacuo, yielding Ri@4qpavhiinteohadiate5at¢63 %). 15b) Preparation of intermediate 56  OCH3
Intelmediate 55 (2.04g, 9.50 mmo |) was edt tirring mixture of 10 % Pd/C (500 mg) and a 4 %
thiophene solution in MeOH (I ml). The . as heatgd Ht'50 C under a H2 atmosphere. After 3 eq. of
H2 were absorbed, the catalyst was removed by J0filtration over diatomaceous earth. The filtrate was
evaporated under reduced pressur. the crude prodyct urified by column chromatography on
silica get (Ealélueg\t:’br R%e%yﬁﬁ%&%ﬁ%igtfg% ?}Fﬁ%’ [%(;:grjl% @ééﬁ@y\x@ﬁ) &5 &0 5 oPhted to yield a
light-brown sofS98I¥™ 80y S etinetmiae 56 990 Exdmisie AZES Bréparation ofintermediate

57 0-N then added and the r.m. was refluxed for 4 h. The precipitate was removed by filtration

and the filtrate evaporated in vacuo. The residue was dissolved in EtOAc and the
organic layer was washed with H,0, dried (N a;S0y), filtered and the solvent was

10 evaporated in vacuo. The residuc was dissolved in a 2 N HCI sol. and the aq. phase was
washed with DCM, made basic by adition of a 2 N NaOH sol. and the product was
extracted by EtOAc. The organic layer was washed, dried (Na;SOy), filtered and the
solvent was evaporated in vacuo to yield 6 g of intermediate 28 (71 %).

Example Al6
a) Preparation of intermediate 29
O —
y NO
\ K 2

15 A mixture of 5-bromo-2-nitropyridine (3 g, 24.63 mmol), tributyl(1-ethoxyvinyljtin
(9.785 g, 27.1 mmol) and Ph(PPhs)4 (0.284 g, 0.246 mmol) in DMF (100 ml) were
stirred at 120 °C for 3 h. After cooling, a 1 N HCl sol. was added and the r.m. was
stirred at r.t. for 18 h. The r.m. was neutralized with a sat. aq. NaHCO; sol. and the
product was extracted with DCM. The organic phase was dried {NazSQy), filtered and

20 the solvent was evaporated in vacuo. The residue was purified by flash chromatography
over Silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product fractions were
collected and the solvent was evaporated. Yield: 3.44 g of intermediate 29 (83 %),

b) Preparation of intermediate 30

lodobenzene diacetate (2.327 g, 7.2 mmol) and triflusromethanesulfonic acid (2.397
ml, 27.1 mmol) were stirred in CH3CN (50 ml) at r.t. for 20 min under Na. Intermediate

25 29(1 g 6.0 mmol) in CHsCN (10 ml) was added at once at r.t. to the sol. and the r.m.
was then reffuxed for 2 h. After cooling the excess of CH3CN was removed under

reduced pressure and the crude product was extracted with DCM. The organic layer
was washed with a sat. aq. sol. of Na,COs, dried (MgSQy), filtered and the solvent was



LiO-C1 25Trifluoromethanesulfonic acid (7.63 ml, 86 mmol) was added to a sol. of iodobenzene
diacetate (7.41 g, 23 mmol) in CH3CN (50 ml) and the r.m. was stirred at r.t. for 20 min under N2. A
sol. of 1-(2-%;8%]-@5%rimidinyl)-ethanone (3 g, 19.2 mmol) in CH3CN (10 ml) was added at once at

rt. to the sol. 'and the r - was then refluxed for 2 h-and subsequently coo¥eltBH261EHBEN was

evaporated and the residue was extracted with WO 20101089292 PCDEP2010/051244 - 80 - DCM.
The organic phase was washed with a sat. ag. NaHCO3 sol., dried (aMgS04), filtered and the solvent
was evaporated under reduced pressure. The residue was purified by flash column chromatography

over Silica gel (luentitfIGerTReRradeliract VRIS the_solvent was eyaporated
under reduced @J§5§1‘t‘f&' gege(l u?&%%@%ﬁﬁt%ii%ﬂ% %Lﬁgs%%%pﬁﬂe&,éﬁz%%% ,%(r}gf)afr}éiion of
intermediate 58 YIBCO N mixture of 1-ethynyi-2- eQ[Pti%Qy- IntPS REHYEHE BEMGT4.43 mmol)
and trimethylsi§AUSSREA0E o5 HA Bt ARG A HawgrtdveadaraisrowAieldils hadheated at at
150 C for 2 h uindermeidiowa0e4irédiation. The r.m. was cooled to r.t. and 10filtered over
diatomaceous eartrusingddeMnbhgdiisatg was washed with H20. The organic phase was separated,
dried (MgSO4), filtered and the solvent was-gvaporated in vacuo. The residue was purified by flash
column chromatography over silica gel &2@%& M/ Hifrom 100/0 to 96/4). The product fractions

were collected and concentrated in vac Iding 324 mg of intermediate 58 (35 %). b) Preparation
of intelmediatele(ihdlitentediatd & tdMenebiate S9N termedinie b EHRCAR(ERR MY, 4.2 mmol)

was added to a 80f.-20fisprnRdiate 58 HH LMY 2.4 Mol intHE &9 m]{b {%ﬁ’n ’&; ture was cooled to
atr.t. for

0-5C, and CH3} (0,131 ml, 2.1 mmol added. The r.m. was stirredat r.t. h'The r.m. was
filtered over diaéér%%?égursméé? 3 ﬂéﬁ\cé %%?/I.erﬁlé%ﬁﬁraa% HROSphsFeWithan &l Fré organic phase

was separated® SAEFIMJS o pliterat issthelEorme diavassevaporatacin vactiarihesesidue was 20
purified by PrepayativeSRG(Chiralpakiiacetdilt @91 @50, mm; Mobile phase CO2, MeOH with 0.2 %

1PrNH2); T he progiygt ftastions were collected and concentrated in vacuo. Yield: 214 mg of
13 A} 4

intermediate 59_g2 : £0 mg.of intermedi%te 60 (14 %). c) Preparation of intermediate 61 tKo
a) Preparation ofintermediate 3

NO,
° H
BT\@ NT/

Isopropylamine (12.9 g, 218 mmoly was added to a sol. of i-bromo-3-fluoro-2-nitro-
benzene (8.0 g, 36 mmol) in EtOH (40 mL). The r.m. was stirred at rt, overnight. Then,
the solvent was evaporated and the residue was partitioned between water and DCM.
The combined organic layers were dried (MgSOy), filtered and concentrated in vacuo.
15 Yield: 8.3 g of intermediate 32 (88 %), which was used as such in the next step.
b) Preparation of intermediate 33

NH,
H
BI’©/ N\]/

Intermediate 32 (8.3 g, 32 mmol) and iron powder (8.95 g, 160 mmol) were added to

acetic acid (50 ml), and the resulting suspension was stirred and heated at 60 °C for 1h.
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 (MgSO,), filtered and concentrated

20 invacuo. Yield: 7.5 g of intermediate 33 (100 %o}, which was used as such in the next
step.

c) Preparation of intermediate 34

sy

3 Br



N t'INT NH2 N WO 2010/089292PCT/EP2010/051244 - 81 - added. The r.m. was stirred at 25 C
under a H2 atmosphere until 3 eq of H2 was absorbed. The catalyst was filtered off over diatomaceous
earth and thgdillsaipwas evaporated. The redsidue was partitioned betwggh eV, an g‘ $]20. The
organic phase was separated, dried (MgS04), filte?éd and the solvent was evaporated in vacua. Yield:
50.198 g of intermediate 61 (98 %). d) Preparation of intemiediate 62 1-13CO0 | \NH2 MeOH (40 nil)
was added to PcUC 10% (0.05 g) under a N2 atmosphere. Subsequently, a 0.4 % thiophene sol. in
DIPE (0.1 ml) and intermediate 60 (0.070 g, 0.3 mrnol) were added. The r.m. was stirred at 25 C under
a F12 atmospHeréuaritib8negl dfhiideva 8 pstiBednibhereaishSt ikas Mereth dfhovel) diatemaceous
earth and the fillsaiewasolL O Evaperaing Thesr, d@@%? ﬁaﬁtmrt%@ bepwegpn RCM,and water. The
organic phase Was Sene ratee%g dlt. % 4)1,n iltered an Osoglyce,ntw evapgrated in vacua. Yield:
0.073 g of intermec ate |ver? xample FADYE re argtlon of in nr%edla(fe 63 A stainless
steel autoclav@%gltéfé%a \R/ltﬁltﬁte[tln‘“téﬁ ﬁé?‘f@f@‘?@drﬁéf I"f?ih?ﬁm’@ll} "Iﬁébﬁﬁérf(wm@‘ém mg), and
a 0.5 M sdl. ofINPIB Fheliexeinicg 30 ilwibihenat)o fFheatitdckateWAR, clos delcand tkid: r2m. ghds heated
at 150 1C for 38 fi60cdRQ {97 )gas cooled, a sat. ag. NH4OH sot. (5 ml) was added, and the r.m.
was heated atElSO forlagnother 18 h. The r.m. was cooled, and the r.m. was concentrated in vacua.

The residue ed between DCM and a saturated aq. NRIC1 sot. The organic layer was
20dried (MgSO#) - FHE8d A £ edialedbin vacua. Yield: 240 mg of intermediate 63 (82 %), which
was used as such in the next reactlon tep Hple A29 a) Preparation of inten.iiediate 64 Br F3C

3-bromo-5-trifluoromethy1-1,2-diaminob ghne (X .47 nunol)
2-lodo-5-nitroanisole (0.675 g, 2.42 mmol), Ag,CO; (1.11 g, 4.0 mmol), [1,1°-
Bis(diphenylphosphino)ferrocene]dichloropaliadium(I1) (0.073 g, 0.101 mmol) and

10 PPh; (0.053 g, 0.20 mmol) were thoroughly mixed. 2-Methythiazole (0.2 g, 2.02 mmol)
was added followed by CH:CN (10 ml) and the mixture was purged with N, for 2 min.
The r.m. was stirred at 60 °C overnight. After cooling DCM (20 ml) and acetone (10
ml) were added and the suspension was filtered over diatomaceous earth and
extensively washed with DCM. The filtrate was concentrated under reduced pressure

15 and the residue was purified by flash chromatography over Silica gel (eluent; DCM).
The product fractions were collected and the solvent was evaporated under reduced
pressure. Yield: 0.257 g of intermediate 35 (51 %). |

b} Preparation of intermediate 36
CH,O

\EE/\S)_‘@“N}IZ

Intermediate 35 (0.25 g, 1 mmol) and ron (0.278 g, 5 mmol) were shaken in AcOH (6

ml) for 1.5 h. The solvent was evaporated. The residue was taken up in DCM and the
20 organic layer was washed with a 1 N NaOH sol., dried (MgSQ,), filtered and

concentrated under reduced pressure. Yield: 0.220 g of intermediate 36 (100 %).

Example A19

a) Preparation of intermediate 37
CH;0

Q
NO,
cl -

A suspension of 2-methoxy-4-nitro-benzoic acid (4.0 g, 20.3 mmol), SOCI; (4.72 ml,
64.9 mmol), CHCl; (20 ml) and a drop of DMF was refluxed for 6 h. After cooling, the

25 solvents were removed under reduced pressure and the crude residual oil was used in
the next step without purification. Yield: 4.4 g of intermediate 37 (100 %).




WO 2010/089292PCT/EP2010/051244 - 82 - in DMA (40 ml). The cm. was stirred overnight at 70 C.
Then, the r.m. was cooled to r.t. and poured into water. The solid was filtered off, washed with water,
and suspengehinjrligisand some drops of 2-propanol. The resulting soligwassHligreg off. washed
with DIPE, and dried. Yield: 1.95 g of intermediate 84%-(84 %). b) Preparation of intermediate 65 Br F3c
5A 1 M sol. of LIHMDS in THE (9.2 ml, 9.2 mmol) was added dropwisc at r.t. under a N2 atmosphere
to a sot. of intermediate 64(1.65 g, 4.6 mmol) in THE (50 ml). The cm. was stirred at r.t. for 30 mm,
and then CH31 (3.26 g, 23 mmol) was added The r.m. was stirred at r.t. for 1 h and then washed with
a sat. ag. NaH QO epiraiiod Tiediaig)ahic phase was separated, dried (MgS01), filtered and the
solvent was evaporated in 10vacuo The reS|§ elvas purified by RP preparative HPLC [RP Shandon
pobile phase: a gradient of (0.25 % NH4HCOS3 sol. in
water)/MeOH/CHICN]. The product fracgoﬁb&o gctéfand worked up. Yield: 720 mg of
intermediate 65 (42 %). Example A30 &) Preparation of intermediate 66 Br 15Na2S205 (5.56 g, 29.2
mmol) and 4-flord-bérzaiastide 12 G13g4 2324 mmsh e addonido axsng. (3653 g, 22.32
3-bromo-5-fluarendiPidiamifiobeszanewds Qudiuk O memathin AIMA (8 Gnm i)e Ihechimvayas stirred

overnight at 7%%%@ dhedan.uas conladtods andeoure ptaneter e soldes fifered oft

washed with water, and g’{%gg o mterme ate 66, used as suc In the next reaction step. b)
Preparation of (RS ?‘%rﬁ %ﬁ\ ?ﬁ‘%@%ﬂﬁeﬁ? WESShRQERIRG HIISFARS HEE5HYS.82 mmol)
was added undiée eepidamogphiredtbyaleobldacBa@Psebiof inermediate 6ou@EOAYI R Bilemmol) in
THF (5 ml). Thedda: wasshik et O tesBhmims anckihemnisappyiodide-fk8gq411.6 WO

2(_)10/089292P§eSSE1%2 he(fcpélbzd'd'fmzwaj ‘ﬁat%%%reﬁg-g e r.m. was stirred at I30C for 2 h under

microwave irrddiation. The r.m. was cooled, q extra was added and the mixture was washed with
brine. The orgafic PpRASEINLY JeEHRHEE bed (MgSO4) filtered and the solvent was evaporated in
vacua. The residue was purlfled by flash colu?nﬁ ghromatography over silica gel 5(eluent:
heptane/DCM 50/50 to 0/100). The prod/dﬁ actig ergugollected and the

Intermediate 38 (0.2 g, 0.85 mmol) and tin{IT) chloride dihydrate (0.959 g, 4.25 mmol)
in EtOH (5 ml) were stirred at 60 °C for 1.5 h. After cooling the r.m. was poured into a

10 mixture of a sat. Na,COs sol. (15 ml) and DCM (8 ml). The 2 phases were separated
and the aq. phase was extracted with DCM. The combined organic layers were dried
(MgS04), fiitered and concentrated under reduced pressure. Yield: 0.153 g of
intermediate 39 (87 %).

Example A20

a) Preparation of mtermediate 40
O,N HN—

7\
N
15 A2 M sol. of methylamine in THF (0.80 g, 25.9 mmol) was added at 0 °C to a mixture
of 2,4-dichloro-3-nitropyridine (5.0 g, 25.9 mmol) and EtzN (4 ml, 28.9 mmol) in DMF
(15 ml). The r.m. was stirred at r.t. for 1 h, then poured into ice water and the resulting
solid was filtered, washed with 1,0 and dried under vacuum.
Yield: 3.0 g of intermediate 40 (62 %).

b} Preparation of intermediate 41
Cl




solvent was evaporated. Yield: 350 mg of intermediate 67 (34 %). Example A31 a) Preparation of
intermediate 68 CI N-lodosuccin mide (26.7 g, 119 mmol) and TEA (2.5 mL, 32.4 mmol) were added
toa suspen&igr}@(}%@g&chloro pyridin-3-ylamine (17.6 g, 108 mmol) in CE3fN:{da@ i), 10The
reaction mixture was stirred at r.t. for 16 It, and therbheated to 40C for 6 h. The r.m. was diluted with
EtOAc and washed with a sat. ag. Na2S203 sot. The ag. phase was extracted with EtOAc, and the
combined organic layers were dried (MgSO4), filtered and the solvent was evaporated in vacua. The
residue was purified by flash column chromatography over silica gel (eluent: DCM). The product
fractions were £oltevtssdAddutie SoldentWAS evaporaibilaYield (32 g.of irtermaediatec68 (71 %). b)

Preparation of jpieimediaie £9andnigimegiate 703 34 setaf metotapingin THE 42 Whs25 ml, 50

mmol) was added to a sot of intermediate, 68(4. 1 o] tOH (20 ml). Th r.m. was stirred at
160C under mfdlcr(tjlntV\(/%)avegflsrrrg1 fation for 8" tLPH ? gs%l%)é wngfs eﬁé o?étte&sagnéﬂt%etre&due was

partitioned betv@ééﬂtﬁt?dl‘@aﬂ‘@@ﬁ@%ﬂ”’éﬁ@ﬁ}@ﬂﬁthﬁé%@%‘lﬁ@@%ﬁﬁﬁ?ﬂﬂé“}/é@ oierd ried
(Na2S04); filteredyanidi ch he ehatviateduin v alotom e agsiduenialscp grifieduoytflAsiMEolumn

chromatography.oyenailisage) (¢hents RepRRe/RC AN 40/ 100} T b Riadkict fractions were
collected and the solvent ey oraéed Yi %%1950 %313; éﬁtermedlate 69 (20 %) and 2900 mg of
intermediate 75‘7(]@3@3 \)y\%%zgl%gl%g 0/ 1244 - 84 - c) Preparation of intermediate
71 N 0 Et3N (Bxempht £3l5 mmol) and 4-fluoro-benzoylchloride (1.68 g, 106 mmol) were added to a
sol. of intermediater#Q43ipg o8i8: samatkis DCM (100 ml), and the r.m. was stirred at r.t. for 4 h. The

r.m. was concentrated in vacua. Yield: 2.7 g of cfyde mtermedlate 71 (75 %), which was used as such
in the next step. d) Preparation of mterrﬁe";k

N

Trifluoromethanesulfonic acid (2.39 ml, 27.0 mmol) was added to a sol. of
10 iodobenzene diacetate (2.32 g, 7.21 mmol) in CH3CN (60 ml) and the r.m. was stirred
at r.t. for 20 min under Nz. A sol. of 2’-fluoro-4’-nitro-acetophenone (1.1 g, 6.0 mmol)
in CH3CN (10 mi) was added at once at 1.t. to the sol. and the r.m. was then refluxed
for 2 h and subsequently cooled to r.t. CH3CN was evaporated and the residue was
extracted with DCM. The organic phase was washed with a sat. ag. NaHCOs sol., dried
15 (MgSQOy), filtered and the solvent was evaporated under reduced pressure. The residue
was purified by flash column chromatography over Silica gel (eluent: DCM). The
product fractions were collected and the solvent was evaporated under reduced
pressure. Yield: 0.75 g of intermediate 42 (33 %).
b) Preparation of intermediate 43

F

\l/o NH,
Nt

MeOH (50 ml) was added to Pd/C 10 % (0.2 g) under a N, atmosphere, Subsequently, a

20 0.4 % thiophene sol. in DIPE (1 ml) and intermediate 42 (0.7 g, 3.15 mmol) werc
added. The r.m. was stirred at 25 °C under a H; atmosphere until 3 eq of Hy was
absorbed. The catalyst was filtered off over diatomaceous earth and the filtrate was
evaporated. Yield: 0.6 g of intermediate 43 (77 %).

Example A22
2} Preparation of intermediate 44




5Phosphoroxychloride (907 mg, 5.9 mmot) was added to a sot. of intermediate 71 (2.0 g, 4.93 mmot)
in dichlorocthane (15 ml), and the resulting mixture was stirred and heated at 150 "C for 0.25 h under
microwave g&;@%t‘g%gigge r.m. was concentrated in vacua, and the resid%wgﬁzgw,{jﬁ%py flash
column chromatography over silica gel (eluent: DER/MeOH(NH3) from 100/0 to 97/3). The product
fractions were collected and the 10solvent was evaporated. Yield: 1.56 g of intermediate 72 (81 %). e)
Preparation of intetinediate 73 ci ...... clx. ..."...-N I\ "... N N\ Isopropenylboronic acid pinacol ester (867
mg, 5.16 mmot) and Pd(PPh3)4 (298 mg, 0.258 mmot) was added to a sol. of intermediate 72 (2.0 g,
5.16 mmot) in diexbré I8ad) ahdhaw@mgidiaH COBgs dR.M4mid hadentheéryededtingp misetrirexylias stirred and
heated at 160 £ {0k 4NQr MMicrewavsTj adiadiam e & Wwas gooled ool apd,1Sfiltered over

diatomaceous garth using.Et ang the filtrate d. residue was purified by flash
column chromgf?oud’rigl]éﬂsy}’%%gg%gﬁ’g% eMon ﬁ%ﬁ?ﬁ?g {?ILIE(?I) %r%m%@/%l?c\){\@ﬁ%# e product
fractions were BHIEetlad slstveptiabirdvhipshted! Vidieveronly of hatersediaes 73 (80 %). f)
Preparatian of filtermhediatdialdna dbdu\arB0h0/08928 2 G-ds/e P20 1AHIS TR 4rivieQhb#@imlswas added

to PUC 5 %(1%ﬁ@d%dﬁgsw%cﬁﬁaﬁ%%&@?mﬁw@m WigdiRig. BleArorfadf mol) was

added. The r.m. was,stirre under HZ atmosphere yntil 1. eq of H2 was absorbeoi The catalyst
s fiered off VB Ao AL G EATH UG e A e EVSPOTRA: PRRIO®g of orude
intermediate 57?1204, WhidhSfdseusdatasmedtintindhélddst reaction step. g) Preparation of
intermediate 75pQMataytbosonieasidi@349g, 1.55 mmol) and Pd(PPh3)4 (71 mg, 0.062 mmol) was
added to a sol. of intermediate 72 (600 1 in dioxane (10 ml) and an ag. NaHCO3 sol. (5
m1). The resulting mixture was stirred an Ihe 3for 20 mm. under microwave irradiation.
The r.m. was cooled to r.t. and partitioned ter 10 and DCM. The organic phase was
separated, dried (MgSO4), filtered and the sgiveptiwas evaporated in vacuo. Yield: 180 mg ofcrude
intermediate 75 which was used as such in the next reaction step. h) Preparation of intermediate 76
Cl Intermediate 44 (5,64 g, 15.4 mmol) and LiOH (0.91 g, 38 mmol) were dissolved ina

10 mixture of dioxane (40 ml) and H>O (10 ml). The r.m. was stirred at r.t. for 5 h, then
treated with a I M HCl sol. until pH = 2. The obtained precipitate was filtered and dried

under vacuum. The filtrate was extracted with CHCl; and the organic layer was dried

{MgS0y), filtered and the solvent was removed under reduced pressure to afford a

solid. The two solid fractions were combined. Yield: 4.75 g of intermediate 45 (97 %).
¢) Preparation of intermediate 46

0 N
T\}—Q—BI

15 Copper(Il) oxide (1.33 g, 16.8 mmol) was added to a sol. of intermediate 45 (4.75 g,
16.8 mmol) in DMF (75 ml). The r.m. was heated at 150 °C for 15 h. After cooling, the
catalyst was filtered over diatomaceous earth and the filtrate was evaporated. The
residue was triturated in DIPE/CH:CN and the resulting solid was filtered off. The

filtrate was evaporated and the residue was used as such in the next step. Yield: 1 gof
20  intermediate 46 (14.5 %).
d) Preparation of intermediate 47

5l

Intermediate 46 {0.53 g, 2.23 mmol), Pds{dba); (0.204 g, 0.223 mmol},
dicyclohexyl[2',4",6"-tris( 1-methylethyl)[ 1,1'-biphenyl]-2-yi]phosphine (0.212 g, 0.446
mmol) and Cs,COz (2.18 g, 6.69 mmol) were added to a sol. N-benzylamine (0.239 g,
2.23 mmol) in 2-methyl-2-propanol (20 ml), and the r.m. was heated at 110 °C

25  overnight. After cooling, H>O was added and the product was extracted with DCM.
The organic phase was dried (MgSO4) filtered and concentrated under reduced



NC N N Zn(CN)2 (36 mg, 0.31 mmol) and Pd(PPh3)4 (30 mg, 0.026 nunol) were added to a solution of
intermediate 72 (200 mg, 0.52 mmol) in DMF (5 IL). The resulting mixture 15was stirred and heated at
160 'C for 1Qyyak;Hoesk microwave irradiation. The r.nt was cooled to r.t. and filtered through
diatomaceous earth. The filtrate was conc. in vacud7and the residue was pliﬁﬁ@azﬁyjﬁ}éﬁ‘bolumn
chromatography over silica gel (eluent: DCM/MeOH(NH3) 100/0 to 97/3). The product fractions were
collected and the solvent was evaporated. Yield: 0.14 g of intermediate 76 (95 %). 20 Example A32 a)
Preparation of intermediate 77 Cl 4-Fluorobenzaldchyde (1.11 g, 8.93 mmot) and Na2S204 (3.89 g,
22.3 mmo wereasiied Thaseldof Rashionditd6ydirmetoybdxitamyidirkaming(dRg: 744 mmol) in

EtOH (15 ml). Tm@mmm%ﬂﬁﬁ;%ﬂp?@(ﬁfﬁ%@w V&&?ﬂ?éjﬁggn%??[%a]@goﬁ% %%9%%811 ) ﬁg"gx%

2010/089292P%T/SI(E)F%I(310/ litered through diatormaceous earth

JIER2010/051 44{-}{-@&:&&%@00 edtor.t.and ;
using Et0Ac. ThiS Was Tepeatedrs %! the Eombined fitfateEnsdiate ddyatatet and the residue was
purified by RP Frbpiside eYgtdetiDenali C18 (10 pm, 250 g, I.D. 5 cm); mobile phase: a
gradient of (0.25 % N H3 The product fractions were 5collected and
worked up. Yield: 1.95 g of intermediate 7Y _( D PR A33 a) Preparation of intermediate 78
CI NH 0 Et3N (1.87 ml, 13.8 mmo|) and 4-fluoro-benzoylchlor de (873 mg, 5.5 mmol) were added to a
sol, of intermedis68 (18 )gV % §HiFHN RYECA (O M) krsiene NeretmospBeieeSudbedusoryt h. The
r.m, was concenfganedinevic(fol Yieki545mgof prdedbidtdinediateZ8:{84dQ) sohichanasused as

such in the nex! reactign&tem:D)PEparation hidiernetiate, £ s@%ﬁi‘ﬂﬁmarﬁ%%*&p”de (121 mg,
0

0.79 mmol) wag g, §9e5?1 . of infermediate 78 (267 mg, 0.66 mm (Ig)in dichloroethane (2 ml), and
the mixture wa sgﬁed ansgeﬁlggtaé%ig}?el ]&& or 0% %Oﬁﬁt&gr %i por&/a{\g FRidsEmedite 48, was
concentrated i 33@10, and the residue was purified by flash column chromatography over silica gel
(eluent: 15DC ¥Mutapidl (N 3) from 100/0 to 97/3). The product fractions were collected and the solvent

was evaporated,) ¥iglthrZin a:plinigrmediate 79 (84 %). c) Preparation of intermediate 80 ct I\ N

Isopropenylboronic acid pinacol este%%élarrp@z% mmol) and Pd(PPh3)4 (149 mg, 0.129 mmol) was
added to a sot. of intermediate 79(1.0 g, 2.5B my XQPe (8 ml) and an ag. NaHCO3 sol. (4 ml),
and the resulting mixture was stirred and hea

10 A 1M sol. of LIHIMDS in THF (47 ml, 47 mmol) was added dropwise at 0 °C under a
N; atmosphere to a sol. of 5-(4-nitrophenyl)-oxazole (6.0 g, 31.6 mmol) in THF
(100 ml). The r.m. was stirred at 0 °C for 30 min, and then DMF (3.67 ml, 47 mmol)
was added and the mixture was allowed to warm to r.t. The r.m. was stirred at rt. for
1 h and then MeOH (100 ml) and NaBH, (1.55 g, 41 mmol) were added. The r.m. was
15 stirred at r.t. for 16 h, and then the solvents were partially removed in vacuo. HyO was

added, and the mixure was neutralized by adding AcOH. The mixture was extracted
with DCM. The organic phase was separated, dried (MgSO0s), filtered and the solvent
was evaporated in vacuo. The residue was triturated with DIPE. Yield: 4.6 gof
intermediate 49 (61 %).

b) Preparation of intermediate 50

HBCO/\I\E[’(} C ‘o,

20 A suspension of 60 % NaH in mineral oil (600 mg, 15 mmol) was added under a N,
atmosphere to a sol. of intermediate 49 (1.79 g, 7.5 mmol) in THF (61 ml). The r.m.
was stirred at r.t. for 30 min, and then CH,I (1.87 ml, 30 mmol) was added. The r.m.
was stirred at 60 °C for 4 h, and then brine was added. The organic phase was
separated, dried (MgSO,), filtered and the solvent was evaporated in vacuo. The

25 residue was purified by flash column chromatography over silica gel (cluent:
DCM/MeOH(NHz) 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. Yield: 790 mg of intermediate 50 (41 %).




20 160 C for 10 min. under microwave irradiation. The r.m. was cooled to r.t. and filtered over
diatomaceous earth using EtOAc, and the filtrate was evaporated. The residue was purified by flash

column chrogg%g%ﬂ%g%( 2?ver silica gel (etuent; DCM/MeOH(NH3) WO 2010/089292- 8

-PCT/EP20 rom 100/0 to 97/3). The pygduct fractions were JOHEBY KV e solvent was
evaporated. Yield: 0.72 g of intermediate 80 (92 %). d) Preparation of intermediate 81 CI N MeOH (40
ml) was added to Pt/C 5 % (100 mg) under N2 atmosphere. Subsequently, intermediate 80 (0.75 g,
2.49 mmol) was added. The r.m. was stirred at 25 C under H2 5atmosphere until 1 eq of H2 was
absorbed. The Gﬁtﬂwgaw@@lfﬂmm@k@ﬁm@rsql|atomaceous earth and the filtrate was evaporated. Yield:
0.55 g of crude intermediate 81 (73 %) Whteh was used.gs such in the next reaction step. el
Preparation of intermediate 82 CI I\ N Cyclo rop s -@- cig;(86 mg, 1.0 mmol) and Pd(PPh3)4 (78
mg, 0.067 nu-nol) was added to a sol. of interfimedi 204260 mg, 0.67 mmol) in dioxane (6 ml) and

an aqg. 10 NaHGERHELBmiL)aF hddnixtupd was) stirred anehbeated, %hﬁ@@@eﬁgr 3 mipnger

microwave wragi@aoyg 8 HeMR- A r er us eayth using EtOAc,
and the flltrate %-oga%edSThinCﬁggd(g%vggsi S%%fl%tt [6%%&0 S%ﬁ hroméﬁ? r}fﬁfﬁ/ over silica

gel (eluent: DC &)k %F‘ﬁ“f 8 97/434e, @@H@Pﬁ%&t}éﬁ% %\fé‘ié’f:ﬁﬂé’é%éd and the
solvent was ev‘"&lﬁ@FB?éd WQWO%B"Q&’M@MQM@@@ME@%ﬁE@mmI&d\ﬁﬁm@é Rueparation of
intermediaie 88voRhasphokoxychlgbdenti-aRemhid 317(minahayas added to DMF (3.5 ml) at OC and
the mixture wag,gfisrgd f01,0.5 h at this temperature. Intermediate 16 (I g, 3.44 mmol) was added at 0
C, and the r.m. was stlrr%ii at t and DMF (5 ml) was added. The r.m. was 20stirred at r.t. overnight.
The r.m. was pStredinto on Tee araitiethadure was neutralized by adding NaHCO3. The mixture was
extracted with DCM. The organic layer was’ 2d,(MgSP4), filtered and the solvent was evaporated in

vacuo. The residue WO 2010/089292PCTE/. \201 4
H

A mixture of N-(5-bromo-1,6-dihydro-6-0x0-2-pyridinyl)-acetamide (8.6 g, 372
mmol), CHzI (13.2 g, 93 mmol), and Ag,CO; (10.2 g, 3.2 mmol) in toluene (275 ml)
was stirred at 60 °C for 48 h. The r.m. was cooled to r.t., and the solvent was removed

10 invacuo. The residue was partitioned between DCM and H,0. The organic phase was
separated, dried (MgSQy), filtered and the solvent was evaporated in vacuo, The
residue was triturated with DIPE. Yield: 5.7 g of intermediate 52 (62 %).

b) Preparation of intermediate 53
H,CO

\N \ )\\
\ 7/

1-Methyl-4-pyrazoy! boronic acid pinacol ester (1..96 g, 9.4 mmol) and Pd(PPh;),

(0.835 g, 0.72 mmol) were added to a solution of intermediate 52 (1.77 g, 7.2 mmol) in
15 DMF (15 ml), HyO (5 ml) and K,COs (2.0 g, 14.4 mmol}. The r.m. was degassed, put

under N, stirred and heated for 30 min at 140° C under microwave irradiation. The

r.m. was cooled to r.t. and partitioned between H,0Q and DCM. The organic phase was

separated, dried (MgSQy), filtered and the solvent was evaporated in vacuo. The

residue was triturated with CH:CN. Yield: 1.35 g of intermediate 33 (76 %).

¢} Preparation of intermediate 54
H,CO

HyCo Wt
3 N N

IL’ T, \ / NH;
20 Anaq. 10 % NaOH sol. (50 ml) was added to a solution of intermediate 53 (1.3 g, i
5.28 mmol) in MeOH (100 ml), and the r.m. was stirred at 80 °C for 18 h. The organic
solvent was removed in vacio and DCM and H,O were added. The organic phase was




was triturated with DIPE. The solid was collected and dried. Yield: 0.625 g of intermediate 83 (57 %).
b) Preparation of intermediate 84 Br On NaBH4 (28 mg, 0.75 mmol) was added to a solution of

intermediatg;@3,{10Hs03g, 0.63 mmol) in MeOH (5 ml) and THE (2 mD. Thﬁ)%ﬂ%@grr d atr.t for 15
mm, 5then the solvents were removed in vacuo. Fi# residue was partitioned between B M and water.

The organic layer was dried (MgSO4), filtered and the solvent was evaporated in vacuo. Yield: 90 mg
of intermediate 84 (45 %). c) Preparation of intermediate 85 Thionylchloride (33 mg, 0.28 mmol) was
added to intermediate 84 (90 mg, 0.28 mmol) in DCM (2 ml). The r.m. was stirred at r.t for 30 min and
an ag.sat. NaHC®8sd|.duias (0a80ex fTihedrgdnic yetwas sepakated filtereshovae diatomaceous

earth and the filtsaig.was GanFRRIrated DYielc AQumaosf nfermediain AR 695 86),fthxparation of
intermediate 8@ Br Cié—IAA%SO.S M NaOMe solution in MeOH (0.64 ml, 0.32 mmol) was added to a sol. of

intermediate 8 5 mmol) in MeOH (2 ml). The r.m. was stirred at r.t for 30 min, then the
solvents were fénigseiaHamelmiomsdiagdie was partitioned between 15DCM and H20. The organic

layer was filtered over diatomaceous earth %g%t at concentrated. The residue was
triturated with DIPE and dried in vacuo. Yielt? 60 f imermediate 86 (67 %). e) Preparation of
inteimediate 87 WO 20101089292PCT1EP20101051244 - 89 - A solution of KOtBu (0.87 g, 7.74

mmol) in PHF (7 ml) was added to a suspension of me%?&@ymethylenetriphenylphosphonium chloride
(1.53 g, 4.47 ardbtlinlTHRIE A)abs1GCd Pherahewag st eddoraDmin! Sudseipehtly, a solution of

inte;rrl]ﬁediate 83 (2295 008 mmj)d@%%%é@ t@%Aﬁ%ﬁi@{«ﬂﬁ?é-ﬁoﬁxf&;faﬂﬂr&asgo@a:(‘éfﬁ(é }g%%)foff_l tl h o 5
r.t. The r.m. was partitioned between [ n : r ayer was dfri g , filtere
and the solven?ﬁ yn\% énvapor.a%%%ﬁ?vgél%wﬁgl Pe%?gu%;’ﬁ% gﬁﬁ?&j %@%Bﬂ?ﬂ%'l %%Porﬁ?é}ﬂgﬁgaphy over
silicagel (eluefB yERMaCEIrodAny hystep i deler amonstwer®ichiidetElt ama wis soiehtawvas
evaporatédl in vacnd. prieidhtdbengeof IFHIEy medizxte B Tirs apniZ rixiuray 68 %ci0dExample a)
Preparation ofiptasmgdigte-88and the solvent was evaporated 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 concentrated in vacuo, yielding 2.04 g of

intermediate 55 (63 %).

15 b) Preparation of intermediate 56

OCH,
Intermediate 55 (2.04g, 9.50 mmol) was added to a stirring mixture of 10 % Pd/C
(500 mg) and a 4 % thiophene solution in MeOH (1 ml). The r.m. was heated at 50 °C

under a H; atmosphere. After 3 eq. of H; were absorbed, the catalyst was removed by
20 filtration over diatomaceous earth. The filtratc was evaporated under reduced pressure

and the crude product was purified by column chromatography on silica gel (eluent:
MeOH/DCM 10/90). The product fractions were combined and evaporated to yield a
light-brown solid. Yield: 1700 mg of intermediate 56 (95 %).

Example A26
Preparation of intermediate 57

25 Trifluoromethanesulfonic acid (7.63 ml, 86 mmol) was added to a sol. of iodobenzene
diacetate (7.41 g, 23 mmol) in CH;CN (50 ml) and the r.m. was stirred at r.t. for 20 min
under N;. A sol. of 1-(2-chloro-3-pyrimidinyl)-ethanone (3 g, 19.2 mmol) in CH2CN
(10 ml) was added at once at r.t. to the sol. and the r.m. was then refluxed for 2 h and
subsequently cooled to r.t. CH;CN was evaporated and the residue was extracted with



| -lodo-2,5-pyrrolidinedione (5.54 g, 24.6 mmol) was added to 8-bromo-2-(2-
trifluoromethyl-phenyl)-imidazo[1,2-a]pyridine (prepared from 3-bromo-2- pyridinamine and
2-bromo-1-(%(]gigm58§9éeggwyl-phenyflethanone, according to example A9; 5.6 g, 16.4 mmol) in DCM (50
ml). The r.m. was stirred at r.t. for 24 h, 15diluted wigl extra DCM, then waBREFRIRHA515¢46 ag. NaOH
solution, followed by a sat. ag. NaHS03 solution. The organic layer was dried (MgSO4), filtered,
concentrated in vacuo. Yield: 7.2 g of intermediate 88 (94 %). b) Preparation of intermediate 89 F,c

oat, A mixture of intermediate 88 (350 mg, 0.75 mmol), 3-methoxy-propyne (58 mg, 0.82 mmol),
PACL2(PPIL3)D(20.Me &rQadmAd) el hSHER0W AOREMMORIEFNS i) FRYas pfred at 50 C for
20 h under a N3 amRsANGIE.fbS Miie was parttioned betuicen DCMand 1:120, The organic ayer
was dried (MgS01) f‘ijtered, and concentrated in vacuo. THe FeditfidFad Juismeddoyaolumn
chromatograpHﬁPBlég S dk5B cedimemehresEoRygoRn) Stite pebthlictfradfidvs Wererodiiected and the
solvent was evapeiatedvinyedimtadietd :08ahgmivatermpsiatal8Ada3 M ceMPessure. Yield:
20101089292H@%EBZ@&9{9&£3@57Q@3-gq;?it3 Intermediate 4 (50 mg, 0.24 mmol), Pd2(dba)l (22 mg,
0.024 mmol), @Qggéiézg%mg, 0.049 minol) and Cs2C0O3 (240 mg, 0.73 mmol) were added to a
solution of intelmediate 897(100 mg, 0.24 mmol) in 2-methyl-2-propanol (10 ml) under a N2
Satmosphere. THe SPGB AEe 5€ for 20 h. Then, water was added and the mixture was
extracted with DCM. The combined organic Ia%ig were dried (MgSO4), filtered and the solvent was

evaporated. The residue was purified by ffash chroma g}r%)hy over silicagel (eluent:
DCM/MeOH(N1-13) from 100/0 to 99/1) HMeg/roadct ffactiohs were collected and the solvent was

evaporated in vaga, vield: 30 mg, 10of intermediate 90 (23 %), Example A36 a) Preparation of
intermediate 91 Br . A ,mixtu,re%c}?%%%crﬁlg- i u%l%zf% 3%%%%36@ EEYF mmo 1) and urea

(3.84 g, 64 MBI THNEHEEET hlf whs! Stitramab refudidedio e Subgenaentiyslthed

heated at at 150 °C for 2 h under microwave irradiation. The r.m. was cooled fo r.t. and
10 filtered over diatomaccous earth using DCM. The filtrate was washed with HO. The
organic phase was separated, dried (MgSO4), filtered and the solvent was cvéporated in
vacuo. 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
concentrated in vacuo, yielding 344 mg of intermediate 58 (35 %).
b} Preparation of intermediate 59 and intermediate 60

H:CO H,CO
N=N \}f N
/‘I\lE / N02 N NOZ
Intermediate 59 Intermediate 60

15 KsCO; (580 mg, 4.2 mmol) was added to a sol. of intermediate 58 (462 mg, 2.1 mmol)
in THF (10 ml). The mixture was cooled to 0-5 °C, and CHal (0.131 ml, 2.1 mmol) was
added. The r.m. was stirred at r.t. for 3 h. The r.m. was filtered over diatomaceous earth
using DCM. The filtrate was washed with water. The organic phase was separated,
dried (MgSO,), filtered and the solvent was evaporated in vacuo. The residue was

20 purified by Preparative SFC (Chiralpak Diacel AD 20 x 250 mm; Mobile phase CQO,,
MeOH with 0.2 % iPrNH,). The product fractions were collected and concentrated in
vactio. Yield: 214 mg of intermediate 59 (43 %); 70 mg of intermediate 60 (14 %).

¢} Preparation of intermediate 61
H;CO

NN

| NH,
_N Vs

MeOH (40 ml) was added to Pd/C 10 % (0.05 g) under a N; atmosphere. Subsequently,
a 0.4 % thiophene sol. in DIPE (0.1 ml) and intermediate 59 (0.214 g, 0.91 mmol) were




r.m. was cooled to r.t., and the resulting precipitate was filtered off The solid was 15suspended in an
ag. 1 N Ha sol., and filtered off again, then dried. The resulting solid was triturated with DIPE. Yield:
9.5 g of inte ' 80 %). b) Preparation of intermediate 92 Br Phosphoroxychloride (30 ml)
was added s&lq)t\?v%?@ 2i%t}g%mediate 91(3.0 g, 13 mmal) -followed by an agq. d¢ E?—F&{%ﬁl%ﬁml). The
r.m. was heated at reflux for 2 days. The r.m. was concentrated in vacua. The residue was partitioned
between DCM and an agq. 20NaHCOS3 sol. The organic layer was dried(MgSO4), filtered and
evaporated. Yield: 3.0 g (93%) of crude intermediate 92. WO 2010/089292PCT/EP2010/051244 - 91 -
c) Preparation afdedeiediatev@3 sBrréd auspensinn@ha0, haphinduingralgibf 210, 18 mmol) was

added under aal};;)ﬁ;éﬁp‘{sﬂglggﬁf@mrgﬁ%ﬁg\}e%é%%g%g@g9% g%doﬁ? A Eigrgéna%%in DMF (40

m1). The r.m. was stirr((aqd t 5C far, 30 mm, and then g, 60 mmol) was & . The r.m. was
stirred at r.t. for 3. an ‘t@é B HAHS LR BatiirB hhavesAPENAed T Sdiyarseninplasavas
separated, drietiNRISREH filtad MeROH efoiedring ds-evaporates dnapaetiod Fhezrasidiielwas purified
by flash cdlum. ths goaingranbyisesisibgagel (eluent: heptane/EtOAc 80/20 to 50/50). The product
fractions were cpllected. and 5@%@%@9;&%%3 evaporated. Yield: 850 mg of intermediate 93 (27 %). d)
Preparation of intermediaie r - Amix gfdnatermediate 93 (760 mg, 2,88 mmol), and pyrrolidine
(2.03 g, 14.4 10mmot) in NMP (15 ml) waﬁneate at-180 C under microwave irradiation for 10 mm,
The r.m. was cooled to r.t., and poured in H26 c@‘ H] he resulting precipitate was filtered off,
and washed with H20. The solid was dried and trittirated with DIPE. Yield: 675 mg (78 %) of
intermediate 9X1EENAMBIBAIRS Ay feé saP4tion bl irsAheliatd-05 NBrEhd§hEhl Sibqtalsieyde (6 M,
1.0 ml, 6.0 mmal)etidNaRB208o(Lid DY, MAPHNY e mediate 60 (0.070 g, 0.3 mmol) were

added. The r.m. was stirred at 25 °C under a H, atmosphere until 3 eq of H; was

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

10 evaporated. The redsidue was partitioned between DCM and water. The organic phase
was separated, dried (MgSOy), filtered and the solvent was evaporated in vacuo. Yield:
0.073 g of intermediate 62 (quantitative).

Example A28

Preparation of intermediate 63
INH,

A stainless steel autoclave was loaded with intermediate 19 (370 mg, 1.21 mmol),

15 copper(Ioxide (10 mg), and a 0.5 M sol. of NH; in dioxane (30ml, 15 mmol). The
autoclave was closed and the r.m. was heated at 150 °C for 18 h. Then, the r.m. was
cooled, a sat. aq. NH4OH sol. (5 ml) was added, and the r.m. was heated at 150 °C for
another 18 h. The r.m. was cooled, and the r.m. was concentrated in vacyo. The residue
was partitioned between DCM and a saturated aq. NH,Cl sol. The organic layer was

20 dried (MgSOQy), filtered and concentrated in vacuo. Yield: 240 mg of intermediate 63
(82 %), which was used as such in the next reaction step.

Example A29
a) Preparation of intermediate 64
Br
N
\>*©~F
F3C N

Na,5,0s (1.64 g, 8.62 mmol) and 4-fluoro-benzaldehyde (891 mg, 7.18 mmol) were
added to a sol. of 3-bromo-5-trifluoromethyl-1,2-diaminobenzene (1.65 g, 6.47 mmol)



added to a so!. of intermediate 18 (800 mg, 3.98 mmol) in DMA (10 m1). The r.m. was stirred at r.t. for
2 h. The r.m. was poured into H20. The solid was filtered off, washed with H20 and suspended in
DIPE. The s&l@zﬁ\ﬁ%ggﬁ%ed off, washed with DIPE, and dried. Yield: 0.15 g of intermediate 95 (15 %).
b) Preparation of intermediate 96 Br WO 2010/089292- 92 -PCT/EP2010/05T244 K%t &ension of 60
% NaH in mineral oil (193 mg, 4.82 mmol) was added under a N2 atmosphere to a sot, of 2-propariol
(232 mg, 3.85 mmol) in DMF (10 m1). The r.m. was stirred at r.t. for 30 mm, and then intermediate 95
(0.5 g, 1.93 mmol) was added. The r.m. was stirred at r.t. for 2 h, and then partitioned between H20

and EtOAc. ThanSakdariid phiasEhwasnseparaied] driedigMgs Qe (fileied @pd. ﬁh%@ly@]&m
evaporated in yg @Eeﬁ%‘@%a‘f@%%@%ﬁ Q&f'ﬁ‘ﬁ&&"&%‘&%ﬁ tf%%%ﬁ%ﬁ @/Eus?é'cc? get (cluent:
ected a e SO

DCM/MeOH(NH /0 to 95/5). The product fractions were co n was
evaporated. Y|1 DPtErhT 81’@%3(@ 9a)° Exuiiptes e ey Blepsration dhftermediate 97
OH F3C 10Eth‘9‘F18W(§’&8U€ﬂflﬁﬁJ@?o§ﬁétﬁyb?ﬁ Q&i@{llezﬂﬁ]éyﬂtdlﬁé(ﬁ%%ﬂaoxylatc (0.60 g 1.56 mmol) and
LiOH (38 mg, 118 mepathtiverefdigsateihie esmixture of THF/H20 (10 m1/10 ml) and the mixture was
stirred for 20 h at r.t. The mixture was acidifigd with an ag. 1 N HC1 solution until the product
precipitated. The precipitate was filtered offAand dried ia=xacua. Yield: 0.5 g of intermediate 97 (90 %).
b) Preparation of intermediate 98 F3c 15 SOp—of Aamine in THE (0.58 ml, 1 16 mmol) in
THE (10 ml) was added to a mixture pfd iste 9 O mg, 1.4 mmol) and HBTU (533 mg, 1.4
mmol) in DMF (10 m1). Then D1PEA (0 98 ml, 5. 62 mmol) was added, and the r.m. was stirred for 18
h at r.t. The miktdrslwasdiluieiRRhDITM, (8ricmiakbethwithvan a@ﬁd&i&b&;b&ﬁ.@lﬂ s0luadng £20. The

organic layer W@%ﬁiﬁ@%ﬁéﬂ&l%@%if'%{@@lﬁ%;ﬁ&rﬁa@ tr@ d ins 20 ifhﬁ(ﬁﬂﬂ}je Migs purified by
flash column chromtato % ﬁov% S|I1caé:1ne eelu F%H ‘E%B’ 99/]ial The product fractions
were collected and the solvent was eVAporate on E{*?fal s PB4t 98990 %6).

Example A39 S)felarafiom df ﬁﬁfb?h@édv&@é@b@b W@ 20125E820D @TIBFRO 101051244

organic phase was separated, dried (MgSQ,), filtered and the solvent was cvaporated in

10 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:
720 mg of intermediate 65 (42 %).

Example A30

a) Preparation of intermediate 66
Br

H
15 Naz$,0s5 (5.56 g, 29.2 mmol) and 4-fluoro-benzaldehyde (2.91 g, 23.4 mmol) were
added to a sol. of 3-bromo-5-fluoro-1,2-diaminobenzene (4.0 g, 19.5 mmol) in DMA
(8¢ ml). The r.m. was stirred overnight at 70 °C. Then, the r.m. was cooled to r.t. and
poured into water. The solid was filtered off, washed with water, and dried. Yield: 6 g
of intermediate 66, used as such in the next reaction step.

b} Preparation of intermediate 67
Br

20 A suspension of 60 % NaH in mineral oil (233 mg, 5.82 mmol) was added under a N,
atmosphere to a cooled (5°C) sol. of intermediate 66 (900 mg, 2.91 mmol) in THF (5
ml). The r.m. was stirred at 5°C for 30 min, and then isopropyliodide (1.98 g, 11.6



BF3 etherate (0.154 ml, 1.32 mmol) was added to a mixture of 4-fluorophenylglyoxal hydrate (4.5 g,
26.5 mmol) and 2-amino-3-bromopyridine (4.72 g, 26 5 mmol) in DCM (100 ml). The r.m. was stirred at
r.t. for 6 h. Thg 1esullingprecipitate was filtered off and dried in vacua. Yiglg:4.g,0f jnigsiediate 99 (49
%). b) Preparation of intermediate 100 Br OCR; 5MaH (60% in mineral oil, 414 mg, 10.3 mmol) was
added to an ice-cooled solution of intermediate 99 (1.06 g, 3.45 mmol) in DMF (50 ml). The rm. was
stirred at O C for 15 min, then CH3I (0.258 ml, 4.14 mmol) was added and the resulting rm. was stirred
at r.t. overnight. The r.m. was quenched with water, and then concentrated in vacua. The residue was
partitioned betwewnh PE&Mdalvd. H20 rFherasgamicdayéBWWasfdridt 1M g80dy fikerediaridrconcentrated

in t\:awua- ygeo Arﬁ%fggi was %&%@@_ﬁy&f@% ﬁ@m&%@m@é%@lwv@#%%ﬂﬁ@%{? (Sentne
n- eptane tOAC 1o .  proau I ere,co te n t es‘ofventw S
mnonated m S AR A e R T A SRR of
intermediate 180°{20 b residiR prasann iofdialiath soon miciriameerapy gyer silica gel

153,5-Dibfomadghyraizine2tard aitint (F0¢5019. 8/ diiohh 2 sehithro-Aeetone 18 3@]ct04 andl}lend dioxane

(40 ml) were hgated:atsefinpiemperaitie fan lx@%fbﬂmﬁmy@é gonsenirated under reduced pressure,
and the residuE was ]triggzted with DIPE. Yield: 3,6 g of intermediate 101 (55 %). Example A4l a)
Preparation of ' te 102 13f NCNO, 20Bromine (3.15 ml, 61.3 mmol) was added dropwise at
15C to a solutioh-Bfspaiatieino! 3okrach@iz Bhitrile (10 g, 61.3 mmol) in AcOH (80 ml). The r.m was

stirred at r.t overnight, and extra bromine (1.58 ml, 30.7 Hmol) was added. After another 6 h at r.t.,

again bromine (0.79 ml, 15.3 mmol) was added, andsTi ing\}}c{ontinued at r.t. over weekend. The r.m.

was concentrated under reduced pressure, and theYyesydue Was 25triturated with water. The residue

was purified by flash column chromatography over

Cl
N-lodosuccinimide (26.7 g, 119 mmol) and TFA (2.5 mL, 32.4 mmo!) were added to a
suspension of 2,4-dichloro-pyridin-3-ylamine (17.6 g, 108 mmol) in CHzCN (150 ml).

10 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 EtOAc and washed with a sat. aq. Na;S,0; sol. The aq. phase was
extracted with EtOAc, and the combined organic layers were dried (MgSQ,), filtered
and the solvent was evaporated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: DCM). The product fractions were collected

15 and the solvent was evaporated. Yield: 22 g of intermediate 68 (71 %).

b) Preparation of intermediate 69 and intermediate 70

i

—4 NH,
\ 7

\
NH
4 NH,
Cl /
intermediate 69 intermediate 70
A sol. of methylamine in THF (2 M, 25 ml, 50 mmol) was added to a sol. of
intermediate 68 (4.8 g, 16.6 mmol) in EtOH (20 ml). The r.m. was stirred at 160°C
under microwave irradiation for 8 h. Then, the solvent was evaporated and the residue
was partitioned between ag. NaHCO; sol. and DCM. The combined organic layers
20 were dried (NaySQOy), filtered and concentrated in vacuo. The residue was purified by
flash columm chromatography over silica gel (eluent: heptane/DCM 100/0 to 0/100).
The product fractions were coliccted and the solvent was evaporated. Yield: 950 mg of
intermediate 69 (20 %) and 2900 mg of intermediate 70 (62 %).



WO 2010/089292PCT/EP2010/051244 - 94 - silicagel (eluent: DCM/MeOH 98/2). The product fractions
were collected and the solvent was evaporated in vacuo. Yield: 6.24 g of intermediate 102 (35 %). b)
Preparation&fd%%r@&%@te 103 NC 4-Fluorobenzaldehyde (0.96 ml, 9.1 mmo{[?fand Na2S204 (5.04 g,
28.9 mmol) were acfde to a sol. of intermediate 10@4(2 g, 6.86 mmol) in EROH '5Gﬁqﬁ1%ﬁe r.m. was
5heated under microwave conditions at 150 C for 45 mm, The r.m. was cooled to r.t. and filtered
through diatomaceous earth. The filtrate was evaporated and the residue was dissolved in DMF. H20
was added. The resulting precipitate was filtered off and washed with H20. The residue was
suspended in toluEneaandbthe’ sobrenidvwasremoved under reduced pressure. Yield: 1.6 g of
intermediate 103 (70 %). c) Preparation of inte¢émediate 104 Br NC 10 A suspension of 60% NaH in
mineral oil (569 mg, 14.2 mmol) was add der a N2 atmosphere to a sol. of intermediate 103 (3 g,
9 mmol) in DMF (20 ml) at 5 C. The r.fiWas gurtdd a %15 mm, and then CHII (1.48 ml, 23.7
mmol) was added. The r.m. was stirred at'FT Yor 3pm d partitioned between EtOAc and H20. The
organic phase was separated, dried (MgSO4)/,I\Ifﬁthed and the solvent was evaporated in 15vacuo.
The residue was purified by flash column chromatagraphy pver sili el (elycnt: DCM/McOH 100/0 to
99/1). The pro u%:% #%(?tfljomng %v%grén %‘ﬁ‘i@f‘edg%n%f’{ﬁé s%#%é%igl 5§%¢§%§%t %g% siftte was purified
further by prep¥t3tr& AReicofrBcshediasy ifhémrés o BDEB 0950 2ndHE cm) wavbile
phase: (0.25%shitACO3 sk inhwiblen, G HAGE Nohteathied hevpradueidractionsoweraigollected and
20concentrateghiidesdpausedBressuig iy ielduib s Qhintarmediate 104 (37 %). Example A42 a)

Preparation of i %Pée%?tgnlo%n%&n IélgtC%TFIZ MeOH (150 ml) was added to Pt/C 5% (I g) under N2
atmosphere. S : caiale a
= N
LI
it N
5 Phosphoroxychioride (907 mg, 5.9 mmol) was added to a sol. of intermediate 71 (2.0 g,

4.93 mmol) in dichloroethane (15 ml), and the resulting mixture was stirred and heated

at 150 °C for 0.25 h under microwave irradiation. The r.m. was concentrated in vacuo,

and the residue was purified by flash column chromatography over silica gel (cluent:
DCM/MeOH(NH:) from 100/0 to 97/3). The product fractions were collected and the
10 solvent was evaporated. Yield: 1.56 g of intermediate 72 (81 %).

¢} Preparation of intermediate 73

Isopropenylboronic acid pinacol ester (867 mg, 5.16 mmol) and Pd(PPh:), (298 mg,
0.258 mmol) was added to a sol. of intermediate 72 (2.0 g, 5.16 mmol) in dioxane
(8 mi) and an aq. NaHCO; sol. (4 ml), and the resulting mixture was stirred and heated
at 160 °C for 10 min. under microwave irradiation. The r.m. was cooled o rt. and

15 filtered over diatomaceous earth using EtOAc, and the filtrate was evaporated. The
residue was purified by flash column chromatography over silica gel (cluent:
DCM/MeOH(NH3) from 100/0 to 97/3). The product fractions were collected and the
solvent was evaporated. Yield: 1.25 g of intermediate 72 (80 %).

D) Preparation of intermediate 74
Cl




0.4 % 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 H2 atmosphere until 3 cq WO

2010/08929¢RG {{5H4410/051244 of H2 was absorbed. The catalyst wasdjitered Qff VS,
diatomaceous earth and the filtrate was concentrat&#l-in vacuo. Yield: 4.33 g of intermediate 105 (99
%), which was used as such in the next step. b) Preparation of intermediate 106 Br H3CO
4-Fluoro-benzaldehyde (1.17 ml, 11.1 mmol) and Na2S205 (2.63 g, 13.8 mmol) were 5added to a sol.
of intermediate 105 (2 g, 9.2 mmol) in DMA (40 ml). The r.m. was stirred at 90 C overnight. Then, the
r.m. was poured ¢ (ater) resubddgdnotRe @ fetigitafionedtiadoiéh. Fmesoidwadfittpradipff, washed

with water, andrﬁ@ﬁﬂ@ﬁ@l@dir( DiE’% ) mff@mﬁiagssaiqu:héiH%e@@fétmaﬁds\fv@u%@ﬁaﬁnd dried.
Yield: 2.9 g of g’g% gtez[lg)és Of@1 SParéeﬁpabag of in td?zr;%ggsa EO%K 113C 10 A suspension

of 60% NaH in m|n mmo was a era sphere to a sot. of
intermediate 1 @W‘ﬁ’%gf’?ﬁ%ﬂfilprmﬁfafi?ﬁﬁlf‘éﬁf’?@e‘i}h‘éiﬁlﬁa %a%%ftﬁ deesongsiale mm, and
then meth§tiodidd {1 26, mhidOv2mmmell)swashao dednchkiecacnowstsystirred at r.t. for 3 h., and partitioned
between EtOAC anel walgsod heiiganig Rhase was separated, dried (MgSO4), filtered and the solvent
was 15evaporated in vacuo. The residue was purified by flash column chromatography over silica gel

(eluent: DCM/MeOH 100/0 to 99/1). The prducthractli Ii were collected and the solvent was
g 0

evaporated. Yield: 1.25 g of intermediatg 46 nple A43 a) Preparation of intermediate 108
Br NO2 0"?Br Conc. HNO3 (12.5 ml) waSsddedto a Sol./0f 3 5-dibromo-pyridine N-oxide (4.5 g, 17.8
20 mmol) in conc. H2S04 (16 m1). The r.m. was\refluxed for 4 h., then cooled and poured onto

ice-water. Themuiﬂw&@c&@@mwg cakasiad bydiltratiormanddriggd. oYieitiad 1§ wiintermediate
108 (58 %), W@&é‘e&’%sa‘{s fr ell"lglrc]:cilatteh 92“(%)658t%00 31 mmol) in dioxane (10 ml) and an aq.
NaHCOs sol. (5 ml). The resulting mixture was stirred and heated at 150 °C for 20 min.
under microwave irradiation. The r.m. was cooled to r.t. and partitioned between water
10 and DCM. The organic phase was separated, dried (MgSQ.), filtered and the solvent
was evaporated in vacuo. Yield: 180 mg ofcrude intermediate 75 which was used as
such in the next reaction step.

h) Preparation of intermediate 76
1

Zn{CN); (36 mg, 0.31 mmoly and Pd(PPhs). (30 mg, 0.026 mmol) were added to a
solution of intermediate 72 (200 mg, 0.52 mmol) in DMF (5 IL). The resulting mixture

15 was stirred and heated at 160 °C for 10 min, under microwave irradiation. The r.m. was
cooled to 1.t. and filtered through diatomaccous carth. The filtrate was conc. in vacuo
and the residue was purified by flash column chromatography over silica gel (eluent:
DCM/MeOH(NH3) 100/0 to 97/3). The product fractions were collected and the solvent
was evaporated. Yield: 0.14 g of intermediate 76 (95 %).

20 Example A32

a) Preparation of intermediate 77
Cl

= N
jfi )
N
\
4-Fluorobenzaldehyde (1.11 g, 8.93 mmol) and Na,S;04 (3.89 g, 22.3 mmol) were

added to a sol. of 2-chloro-N-6-dimethyl-3-nitro-pyridin-4-amine (1.5 g, 7.44 mmol) in
EtOH (15 ml). The r.m. was heated under microwave conditions for 1 h at 160 °C. The




WO 20101089292PCT/EP2010/051244 - 96 - b) Preparation of intermediate 109 O,N A 2 M sot. of
methylaminc in THE (7.15 ml, 14.3 mmol) was added to a mixture of intelinediate 108 (2.66 g, 8.9
mmol) in TREA30Qhabs01he r.m. was stirred at 60C for 2 days, then conc Pl&x/%qw&ﬁhe&due was
partitioned between DCM and an aq. NaHCO3 sot#%he organic phase was separated, dried (Na2S0),
filtered and the solvent 5was evaporated in vacuo. The residue was purified by flash column
chromatography over silica gel (eluent: heptane/DCM/McOH(NH3) 100/0/0 to 0/200/0 to 0/70/30). The
product fractions were collected and the solvent was evaporated. Yield: 1.2 g of intermediate 109 (54
%). c) Preparation whintsrivediate &0 Bret Hiuorghdnzaldetryde (282umigg ZIOmmohmmndsNa2S201

(1.18 g, 6.8 mmgbaware %Q@QQ%%M@Q t&{dm@éf@%d@kﬁéeg@a@ﬂ?&mgsgaﬂz PUOeliREQH (6 m1).

The r.m, was ted un %/\@\fp‘po ditions @ for was.cooled to r.t. and
diluted with EtOA n;I:Iﬁaemrrlﬁlfture wa's wash i%%%l anE Jfag%rg %)%Sgon}[ g%mr% ﬂe ?lganlc phase
was separatect SREEHRISH), %IP@F%H%%i‘h‘e1§Wﬂ@%@é%@éd%%@$%¢?é5|due was
purified bysflastviettwircehramatbgpailiyidved 3L o sifiba geh (aliaent7DMIMeOH(NH3) 100/0 to 97/3).
The product fr%%evy@gg collected and the solvent was evaporated. Yield: 0.35 g of intermediate 110
(68 %). -atp_p_| eAn ‘tear tlo‘n of i ter pediate 111 Br N NC A mixture of
6-amino-5-bronfo-rieotiforitite (& ¢, 21

mmol) in NMP (40 ml) was heated at 150g;f
ag. 10% NaHCO3 sol. The mixture w.

/
Et;N (1.87 ml, 13.8 mmotl) and 4-fluoro-benzoylchloride (873 mg, 5.5 mmol) were
added to a sol. of intermediate 69 (1.3 g, 4.6 mmol) in DCM (80 ml), and the r.m. was
stirred at r.t. for 4 h. The r.m. was concentrated in vacuo. Yield: 1.5 g of crude

10 intermediate 78 (81 %), which was used as such in the next reaction step.

b) Preparation of intermediate 79

cI
NP NN

ﬁ Y )
N

! \

Phosphoroxychloride (121 mg, 0.79 mmol} was added to a sol. of intermediate 78
(267 mg, 0.66 mmol) in dichloroethane (2 ml), and the mixture was stirred and heated
at 150 °C for 0.25 h under microwave irradiation. The r.m. was concentrated in vacuo,
and the residue was purified by flash column chromatography over silica gel (eluent:

15  DCM/MeOH(NHs;) from 100/0 to 97/3). The product fractions were collected and the
solvent was evaporated. Yield: 215 mg of intermediate 79 (84 %).

¢} Preparation of intermediate 80
Cl

Isopropenylboronic acid pinacol ester (434 mg, 2.58 mmol) and Pd(PPhs)4 (149 mg,
0.129 mmol) was added to a sol. of intermediate 79 (1.0 g, 2.58 mmol) in dioxane (8
ml) and an aq. NaHCOj; sol. (4 ml), and the resulting mixture was stirred and heated at
20 160 °C for 10 min. under microwave irradiation. The r.m. was cooled to r.t. and filtered
over diatomaceous earth using EtOAc, and the filtrate was evaporated. The residue was
purified by flash column chromatography over silica gel (eluent: DCM/MeOH(NH3)



WO 2010/089292PCT/EP2010/051244 collected and the solvent was evaporated. The residue was
triturated with DIPE. Yield: 2.9 g of intermediate 11l (52 %). B. Preparation of the compounds 5

Example BiyHrapasgii@a of compound 1 CH30 ro t?NH -/ Cs2CO3 (0.56.gydpsd dnieyal) Pd2(dba)3
(0.039 g, 0.043 mmol) and BINAP (0.053 g, 0.086 #fmol) were added to a sol. of intermediate 16 (0.25

g, 0.859 mmol) and intermediate 2 (0.184 g, 0.902 mmol) in DMF (80 ml). The r.m. was purged with
N2 for 105 min. and was then heated at 100 C for 18 h. The r.m. was concentrated under reduced
pressure. The residue was dissolved in DCM and the organic phase was washed with H20, dried

(MgS04), filtefgerah@PtRdosBvenivasredugdrattidrin weisue Hirteresid tkewels gurifisd by preparative
HPLC [RP Shansiasrdtyhariep(y C4 8B & tPeamieXi0(92 kD, 5 cm); mobile phase: (0.25 % NH4CO3
sol. in water, MgOH|. & 15CHIGN) JheiRtedyct fractions were collected and concentrated under
reduced pressure. ifge residue was suspenged in DIPE and the precipitate was collected by filtration
and dried under vacuum at 60 C. Yield: 0.068 g Q\fI compound 1 (19 %). Example B2 Preparation of
compound 2 CH30 NH N 20Cs2CO3 (0! 1 1 d2(dba)3 (0.043 g, 0.047 mmol) and

7 of interyhediate 5 (0.3 g, 0.95 mmol) and

BINAP (0.058 g, 0.094 mmol) were
intermediate 2 (0.203 g, 0.993 mmol) i DMF (20 inl). The mixture was purged with N2 for 5 min. and

e dissolved I DEUL B AL PG o ol 0 P 2EHEH HIGGUE) Hrered and the
solvent was eVasHr@d 046U, I Retfesiaab wasaddeaticthey prepat ativediPLE RmStdhdon
Hyperprep(r) GEBd3RS-{8:ai,| 2500 H, B:ab arxilindhite: phasai (0.8 FilterMHACLR S sol. in water, MeOH +
CH3CN). The giatomaceous earth and the filtrate was evaporated. Yield: 0.55 g of crude

intermediate 81 (73 %), which was used as such in the next reaction step.

¢} Preparation of intermediate 82

Cl
NZ N
I \>—< >—F
N
\

Cyclopropylboronic acid (86 mg, 1.0 mmol) and Pd(PPhs)s (78 mg, 0.067 mmol) was
added to a sol. of intermediate 79 (260 mg, 0.67 mmol) in dioxane (6 ml) and an aq.
10 NaHCO; sol. (3 ml). The mixture was stirred and heated at 160 °C for 10 min. under

microwave irradiation. The r.m. was cooled fo r.t. and filtered over diatomaceous earth

using EtOAc, and the filtrate was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: DCM/MeQH(NH,) from 100/0 to 97/3). The
product fractions were collected and the solvent was evaporated. Yield: 0.15 g of

15 intermediate 82 (74 %).

Example A34
a) Preparation of intermediate 83

/N
= =0

Phosphoroxychloride (1.25 ml, 13.7 mmol) was added to DMF (3.5 ml) at 0 °C and the
mixture was stirred for 0.5 h at this temperature. Intermediate 16 (1 g, 3.44 mmol) was
g added at 0 °C, and the r.m. was stirred at r.t. and DMF (5 ml) was added. The r.m. was
20 stirred at r.t. overnight. The r.m. was poured into on ice and the mixture was
neutralized by adding NaHCO;. The mixture was extracted with DCM. The organic
layer was dried (MgSQ0.), filtered and the solvent was evaporated in vacuo. The residue




WO 2010/089292PCT/EP2010/051244 product fractions were collected and concentrated under
reduced pressure. The solid product was dried under vacuum at 60 C. Yield: 0.129 g of compound 2
(30 %). Exagple BasHegparation of compound 3 CILD  5intermediate 15(0+39:64,9:483 mmol),
Pd2(dba)3 (0 060 g, 0.066 mmol), - 88 -
dicyclohexyl[21,41,61-tris(1-methylethyl)[1,11-biphenyl]-2-Aphosphine (0.069 g, 0.145 mmol) and
Cs2C03 (0.646 g, 1.98 mrnol) were added to a so!. of intermediate 4(0.135 g, 0.661 mmol) in
2-methyl-2-propanol (10 ml), and the r.m. was heated at 110C overnight. After cooling, H20 was added
and the produstayastextraictath WtRID Ch. 20T haorgheitphadewas dridd (MgSO4) filtered and
concentrated ypgehiQHRGeshRrEssyre. The residue was purified by Flash column chromatography over
Silica gel (elueq) 1,g:I\AII,/A\(leOHfflrom 100/0 t 498/2) and the product fractions were collected and worked
up. The re5|due‘%v3§%7y?\'aﬁ12€c§"}1p'crnr%%§nltered d drigd under vacuum at 80C. Yield: 0.032 g of
compound 3 (11.7 %). 15 Example B4 ¢) Preparan P compougLIA cH30 A sol. of intermediate 7
(0.070 g, 0.14 mmol), 5-bromo-2-methylthja i (0 , 0.29 mmol), Cs2C0O3 (0.047 g, 0.14 mmol),
Pd(PPh3)4 (0.033 g, 0. 29 mmol) and a ¥ N Na ol . sot. (0.024 ml, 0.07 nunol) in 1,4-dioxane (10
ml) was purged with N2 for 2 20 mm. The'rs. ed at 80 C overnight. After cooling, H20 was
added and theNuBHY ¢t Svag axraetatyithDAMd The wigasicoshasemwakieashedowi brine, dried

(Na2804) Meres Snapeeniaied underladuses pressienThe. SsitlipaasRUIisg by preparative

HPLC [RP.Shandon Hy erprep(r) C18 BDS (8 pm, 2 5 cm); mobile phase:

0g
N1-14CO3 sotﬂﬁl\ﬁ&é? Wﬁe#eéﬁ%‘éﬁﬁf”fﬁéuﬁrgdﬁﬁﬁgﬁﬁ% Q%’i%?é‘ct,do ‘ét(‘f‘fﬁ?]qg%(a}éoncentrated
under reducec:piessigre Thaeltz 2010 1&/grof asalipd (Mg A Q0fteryd anOhe solvent was

2010/089292P&v‘&'ﬁ&r@t%@lQ%l@Mﬁé\I@O)OQﬁgrﬁefmeﬂk%&@té%Z 20594,9.50 mmol),

2,4-dimethyl-5- ég rgn}emg éds goxaborolan -2-y1)-1,3-thiazole (859833-13-9, 0.240 g, 1.0
mmol), Pd(PPh - ™ C03 (0,163 gFO 50 mmol) and a 3N NaOH ag. sot.
(0.084 ml, _

Thionylchloride (33 mg, 0.28 mmol) was addc—:d to intermediate 84 (90 mg, 0.28 mmol)
in DCM (2 ml). The r.m. was stirred at r.t for 30 min and an aq.sat. NaHCO: sol. was
10 added. The organic layer was separated, filtered over diatomaceous earth and the
filtrate was concentrated. Yield: 90 mg of intermediate 85 (95 %).
d) Preparation of intermediate 86

Br

/

A 0.5 M NaOMe solution in MeOH (0.64 ml, 0.32 mmol) was added to a sol. of
intermediate 85 (90 mg, 0.265 mmol) m MeOH (2 ml). The r.m. was stirred at r.t for 30
min, then the solvents were removed i vacuo. The residue was partitioned between
15 DCM and H,O. The organic layer was filtered over diatomaceous earth and the filtrate
was concentrated. The residue was triturated with DIPE and dried in vacuo. Yield:
60 mg of intermediate 86 (67 %).
e) Preparation of intermediate 87

. Br N
2/ f” ’
. N / E/Z mixture

OCH,4




0.251 mmol) in 1,4-dioxane (20 ml) was purged with N2 for 2 mm. The r.m. was stirred at 80 C
overnight. After cooling, the r.m. was concentrated, H20 was added and the product was extracted
with EtOAc. %MQ%%Phase was washed with brine, dried (Na2S04) filtered and concentrated
under reduced pressure. The residue was purified §0by preparative HPLC E%ﬁ%%%%ﬁ“ﬁyperprep@
- C18 BDS (8 um, 250 g, 1.D. 5 cm); mobile phase: (0.5 %NH40Ac sol. in water + 10% CftCN,
CH3CN)1. The product fractions were collected and concentrated under reduced pressure. Yield:
0.078 g of compound 5 (33 %). Example B6 15Preparation of compound 6 Cft30 A sol. of

intermediate 6(0 22@ign @50 AMGR Pgl(PPh3)660. 1 G1F 07 g aihidd4o diowaagsial 4nl) was
purged with N2{9f2 03 am i = i L

D raroe 15t s 0 S S A LA AT o . an
Cs2CO03 (0.327 ¢, 1.0'mmhol), were %%HB%‘@% T HOASBIBBE PRSI0 FIFTAPHIE'E S N NaOH
ag. sot. (0.084(fY 25 mpmphbiy WHE sHadtwThedded. avaSStisnsdiat 80 .GrevetnighfoAftercooling, the
r.m. was chncentreied.dH 20yastaiced end dbeMOIueH WBS exHasieshwithyEl0AG-(Hag organic phase

hed withdaing, eried () ' , irated under reduced pressure. Th
resicue was S@%‘%%&%%%%ﬁ%?ﬁ S S o B, 2510, 5

1F erpre

cm): mobile pHASE RSB PHQRARS & 6518 WEW%éﬁ ./Mfé%lr&%@ét frheasisidhere collected and
concentrated Urdéiere dute dqiieststirad el do 0055/ g5 of gomped ndh &q24 Ya}idWa0264 6/089292- 100
-PCT/EP2010/%dideiifase €03 th. EB7 18ix8:A9d smpl), Pd2(dba)3 (0.080 g, 0.087 mmol) and BINAP
(0.109 g,ﬁ.l?%{g@&l% }Qfée added to a sol. of intermediate 16 (0.508 g, 1.75 mmol) and 5intermediate
9(0.400 g, 1.83 mmo he mixture was purged with N2 for 5 min. The r.m. was then

Hd

i eoncentrated under reduced pressure. The residue was
dissolved in DCM and the organic phasegyas wadhed v ' H20, dried (MgS0O4), filtered and the
solvent evaporated in vacuo. The residue Wwas p rifie reparative HPLC [RP Shandon
Hyperprep(r) C18 BDS (8 gm, 10250 g, I®. 5'cm)f mok#e phase: (0.25 % NH4CO3 sol. in water,
MeOH + CH3CN)]. The product fractions e o"EGtected and evaporated off The residue was
re-purified by fL C{}%lctl}@r matography. over Silica gel. (eluent: DCM /MeQH from 100/0 to 95/5). The
product fractio af & 68%8%%%[%? ﬂ?é%éﬁ/@h?%@’@@&p‘@ﬁé@@feﬁﬁ% Ye¥RIue-whs crystallized from
n-heptane/DIPE apiguehytatipireiwreiiéredlapddiredpderd fBvacbroas-30 C. Yield: 0.099 g of

cF:)odr;gj%ur;g ZO(Jgaraiﬁ@)mE%ampE?B&ﬁrﬁmmgtm%mﬁg%ﬁ%%iﬁki%%}ﬁ@éégaﬁqéq(%1 gf , 0.80 mrc?_ol),
a .01, : : mol) were added to a sqt, of intermediate
21 (0.11\3 # OQA% %ﬁélgiggng]g] %ti%%@ﬁ?tien g%%#ﬁ%%%%% férr‘?ﬁ'l?{gr?di the mixture was
purged with NSHSES Witk o¥i1a Phivinhshuatheration & foratig Neslid wistco Aelkntieddd ander reduced
pressure. Thes#siduelwHE disseved ThO@Nandathe wrganiciihassOyadivashed withiH2Q, dried
(MgSO04), filteiedand thegolyent mg@y@@gfﬁ@ggr@%@{yp. The residue was purified by preparative
HPLC [RP Shapdgn Hy erprep0 18 % 8 25 urn, 250 g, I.D. 5 cm); mobile phase: (0.25 %
NH4CO3 sol. in%@&r%%@ﬁ%}#w ) - N k@cpro ct fractions were collected and concentrated
under reduced pressure. The solid residue was dr der vacuum at 60 C. Yield: 0.043 g of
compound 8 (25.3 %). Br. N

OCH;
A mixture of intermediate 88 (350 mg, 0.75 mmol), 3-methoxy-propyne (58 mg, 0.82
mmol), PACL(PPhs); (20 mg, 0.028 mmol), Cul (5 mg, 0.027 mmol) in Et:N (3 mI)

20 was stitred at 50 °C for 20 h under a N; atmosphere. The mixture was partitioned
between DCM and H,0. The organic layer was dried (MgSOy), filtered, and
concentrated in vacuo. The residue was purified by column chromatography over
silicagel (eluent: DCM/MeOH 99/1). The product fractions were collected and the
solvent was evaporated in vacuo. Yield: 100 mg of intermediate 89 (33 %).



WO 2010/089292PCT/EP2010/051244 Intellediate 19(0.305 g, 1 rnmol), Pd2(dba)3 (0.091 g, 0.0.98
mrnol), dicyclohexyl[2',41,6'-tris(1-methylethyl)[1,1'-biphenyl]-2-yliphosphine (0.095 g, 0.2 5mmot) and
Cs2CO3 (0.9%Beh18,6ksmmot) were added to a sot. of intermediate 13 (0.17 QIE%%%/Q@Im%D in
2-methyl-2-propanol (20 ml), and the r.m. was heaté@-at 110 C overnight. The f.m. Wad then
concentrated under reduced pressure. The residue was dissolved in DCM and the organic phase was
washed with H20, dried (MgSO4) filtered and concentrated under reduced pressure. The residue was
purified by flash 10chromatography over Silica gel (eMem: DCM/MeOH(NHS) from 100/0 to 98/2). The
product fractiofs e

%). Exarnple BIO Preparatlon of co d 10 15Intemmediate 19 (. 300 g, 0.983 mmol), Pd2(dba)3
(0.090g. 0.098 mmaol), dlcycloh 41 (1- r}?ethgleth "-biphenyl]-2-yl]phosphine (0.103 g,

0.216 mmo I) and Cs2CO3 (0. 96 ol) erg 0 a sol. of intermediate 15 (0. 172 g,1

through diatomaceous earth. The filtrate was washed with H andithe organic phase was dried
(MgS04) and toreestiated (0das, re@uqe%ﬂ)e%%ﬁaaﬂ@z% lyepwas py é} 9@']}% flash,

chromatograp M Hfro 10070 t 5/5) roduct fractlons were
collected and ?ggg fﬁ‘gﬁ%f%%%\%%&‘%gﬁ 168 Wfb%:o&r% ﬁdi 1 R’ id

2010/089292PEFTEEYA TG0 S me. (b W@Hﬁ%&r&i@t --éjmnagolo(eemmmdq EPHQ(dba)3 (0.062 g,
0.068 mm®|), dieyesofrecyThe 6 ik Sehorethyi8thg ik, 20 hiphiemy f-2-Aphespiiief@.041 g, 0.15
5mmol) and Cs2G03 (AH68&:8::20R mMeMvers adderia a-saliokinsimadial E&e% 9. 0.684

|

mmol) in 2-mey. nol (10 ml), and the r. as h ated at 110 C for 6 ng, H20
was added and téleg%%o%ot% Wa‘(éeél%%?)éét%"& l%vliﬁﬁifin&]/,}v 8?@%‘?1‘1@%&%%%%@ (MgS04) and

concentrated (HERPREETIRE BV@Eéﬂ@Wh@MBMME%@HﬁX/WMm PEIPLCTIRP Shandon

Hyperprep(r) Gi® 8RS8t 266 go Lt 10¢mh); wivbievwrhasepfR=2h % MAICOR 8ok @%ater
CFECN)hgThedgqgmgmﬁm g@r@collected and concentrated under reduced pressure. Yield: 0.197

g of compoun%ll (6]7/< % Example B12 Preparation of compound 12 H3co 0

a) Preparation of intermediate 91

A mixture of 3-bromo-5-fluoro-1,2-diaminobenzene (10.5 g, 51 mmol) and urea
(3.84 g, 64 mmol) in xylene (100 ml) was stirred at reflux overnight. Subsequently, the
r.m, was cooled to r.t., and the resulting precipitate was filtered off. The solid was

15 suspended in an aq. 1 N HCl sol,, and filtered off again, then dried. The resulting solid
was triturated with DIPE. Yield: 9.5 g of intermediate 91 (80 %o).

) Preparation of intermediate 92
Br

1\?;&

F
Phosphoroxychloride (30 ml) was added slowly to intermediate 91 (3.0 g, 13 mmol),
followed by an aq. conc. HCl sol. (1 ml). The r.m. was heated at reflux for 2 days. The
r.m. was concentrated in vacuo, The residue was partitioned between DCM and an aq.
20 NaHCO:; sol. The organic layer was dried(MgSOy), filtered and evaporated. Yield:
3.0 g (93%) of crude intermediate 92.




15Intermediate 19 (0.660 g, 2.16 mmol), Pd2(dba)3 (0.198 g, 0.216 mmol),
dicyclohexyl[2',41,6'-tris(1-methylethyl)[1,1'-biphenyl]-2-yliphosphine (0.226 g, O. 476 mmol) and
Cs2CO3 (2+41>:ehgt3gnmol) were added to a sol. of intermediate 2 (0. 4%%.%? %1
2-methyl-2-propanol (30 ml), and the r.m. was heat&d-at 90C for 72 hours. Atfter coollng the solvent
was evaporated. H20 was added and the 20mixture was extracted with DCM. The organic layer was
separated, dried (MgSO4) and concentrated under reduced pressure. The residue was purified by
flash chromatography over S|I|ca gel (eluent DCM/MeOH(1\11-13) from 100/0 to 99/1). The product
fractions were cnllaeimaag S higdS evaporated. The product was crystallized from DIPE,
filtered off and dried under vacuum. Yield: #465 gof 23compound 12 (50 %). WO
2010/089292PCT/EP2010/051244 - 103 - Inierm diﬁ@ 19 (0.304 g, 0.99 mmol), Pd2(dba)3 (0.091 g,
0.099 mmoO, dicyclohexyl[2',4',6'-tris(1-met ,1'-biphenyl]-2-Aphosphine (0.104 g, 0.22
5mmol) and Cs2CO3 (0.976 g, 3.0 mmol) were added to a sol. of intermediate 26 (0.203 g, 1.0 nu-nol)
in 2-methyl-2-propanol (8 mg and the r.m. was heated at 110 C for 16 hours. After cooling, H20 was
added and the’MiXtAFENPRLERI Aeta RS RAL 4ihe’ otgaRid Wgﬂpéﬁ%éﬂﬁ?ét%d%ﬁeﬁz(MgSO@ and
concentrated witdesredaded prekdute CTivel reSidtmmeais pudiiéi(by, flashrebnamBidg episnbver Silica
gtrall (eluc(ajnt 10@@Mﬂ§q$fagg}¥e'ﬁrh@ W@%@%@FﬁﬁﬁO%ﬁmg&g@%Jp@%@ nglotggn% \(@E@téﬂ%ggevaporated
The product wag crystallized from D|P, ere and drie er vacuum. Yi

compound 13 ?@o) xam ag14 %r%hara%(%)}ﬁ 0 %%%%"%%n%“ Ccﬁglntt‘gr%lg%d(?g‘ﬂ% ©08 g,1.14
mmol), PdSZ(d nggr(@ E%%egweqlsfaaﬁq%wjned (MgSO0y), ﬁltercd and the solvent was evaporated in
dicyclohexyl[2 ¢ 4¢6 THes¢ikne thydatingfiEd, bi-Hpitemyill2nydlpboaphing {0 408 ¢1i6:228 mrnol) and

Cs2CO3 (1.108 Her- f ) in
2-methyl-2- pm%?ﬁm%mgﬂ)@\@g%(ﬁggl%%@/ﬁ?aof k(ljgg%%lt&i& E@g%t\?}e%ﬁ %}égf %%géllfllrrrig rirEgzo was

added and the’ prod]u c%/%/aes raccr% BBE L B é?ﬁ“c% Was dried (MgSO04) filtered and
concentrated u wEgnedig ." sidue was crystallized in DIPE/CMCN and the precipitate
was filtered and dried in vacuum. Yleld 0.246 g of compound 14 (50 %). Example B15 Preparation of

compound 15 N
i =g
A

=3 l L)

F

A mixture of intermediate 93 (760 mg, 2.88 mmol), and pyrrolidine (1.03 g, 14.4

10 mmol) in NMP (15 ml) was heated at 180 °C under microwave irradiation for 10 min.
The r.m. was cooled to r.t., and poured into H;O (100 ml). The resulting precipitate was
filtered off, and washed with H.O. The solid was dried and triturated with DIPE.
Yield: 675 mg (78 %) of intermediate 94.

Example A37
a) Preparation of intermediate 953

15 2-Chloro-actaldehyde (6 M, 1.0 ml, 6.0 mmol) and Na»S,0s (1.14 g, 6.0 mmol) were
added to a sol. of intermediate 18 (800 mg, 3.98 mmol) in DMA (10 ml). The r.m. was
stirred at r.t. for 2 h. The r.m. was poured into H»O. The solid was filtered off, washed
with H,O and suspended in DIPE. The solid was filtered off, washed with DIPE, and
dried. Yield: 0.15 g of intermediate 95 (15 %).

b) Preparation of intermediate 96

b




Intermediate 34 (0.320 g, 0.96 mmol), Pd2(dba)3 (0.088 g, 0.096 mmol),
dicyclohexyl[21,4',61-tris(1-methylethyl)[1,11-bipheny11-2-Aphosphine (0.091 g, 0.192 5mmol) and

Cs2CO3 (083981 ru&B3,mmol) were added to a sol. of intermediate 31 (%%%%gzoq??r%%ol) in

2-methyl-2-propanol (15 ml), and the r.m. was heat&d-at 100 C overnight. After coo 0 was
added and the product was extracted with DCM. The organic phase was dried (MgSO4) filtered and
concentrated under reduced pressure. The residue was purified by flash chromatography over Silica
gel (eluent: 10 DCM/MeOH from 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. s¥iplths@2 266 6f daipoundetd (bl HYanE K phenBl] 6vHi: egdvatiadept¢dmpound 16

sdicycloney s g et o e s O The i ) ane
Cs2C03 (1.07 “éfeg.éfffh rf%éﬁsw%yr% a0 deﬁ"%énées%t%%%?i‘]n%ér&'éhoﬁa eB? M@%@gﬁfﬁ]ﬁ%ﬁ) in
2-methyl-2-prop@nJ1aeLssiy, And dee 2. andbdeibeeed iargbbs oo Aiet BtdagTise solvent was
evaporatefl, Eb2geniapladeed aswpdhecirddudt Masextrartediwith REMIvERevarganisophiasewas dried
(MgSO04) filter nd , Iged p ' s:purified by flash

S A0 ﬁ%‘i‘%ﬁkﬁﬁ@%&e&%‘é@[‘%\ﬁé\% &B&ﬁﬁ%ﬁsmﬁh%sﬁw 50 aid (%1

chromatography over Sili e : from 100/0 tg 99/1) the product fractions were
collected and &géuggiv§meé\ggw&iéﬁg ?gégguﬁ’ﬁ@’éoéwgt%ﬁﬁﬂsf%ﬂ?ﬁ‘i teflitgkbd and dried
under vacuumti¢ 8ohGnelsicpPBigtofedth petrtgld (MB:emsefiaw b (15 %),
20101089292 A dnpR2030/051244 Example B17 Preparation of compound 17 Intermediate 41(0.22

g, 0.84 mmol), Pg3{dha)3:(0. 07 7,8+2.084 namol),
dicyclohexy|[2',4£6'%9—n—rm~5n—%%—rr, Hhs(L-methylethy 1 a?@Tbiphenyt]-z-yl]phosphine (0.080 g, 0.168 5mmol) and

Cs2C03 (0.822 g, 2.52 mmol) were added to alsot..@f intermediate 43 (0.161 g, 0.841 mmol) in

2-methyl-2-propanol(15 ml), and the r.m. wa fearéd OC for 20 h. After cooling, the solvent was
evaporated, 1-120 was added and the prqq Sestracted with DCM. The organic phase was dried
(MgSO04) filtered and the solvent was evaporated. The residue was purifiedgt\)éflash chromatography

over Silicd gel TRASdpto D NRe BTy 881a5°h hd R BIYBE fraberatiidté¢sllected and the
solvent was cvhpoanted) ¥igldi Q203§ ofgcdrmpount &2r¢5Hisyo)ved in a mixture of THE/H,O

(10 ml/10 ml) and the mixture was stirred for 20 h at r.t. The mixture was acidified with
an aq. 1 N HCl solution until the product precipitated. The precipitate was filtered off,
and dried in vacuo. Yield: 0.5 g of intermediate 97 (90 %).

b) Preparation of intermediate 98

I 0
7 /fﬂ
/Cj; / A
F1C

15 A2 M sol. of dimethylamine in THF (0.58 ml, 1.16 mmol) in THF (10 mi) was added
to a mixture of intermediate 97 (500 mg, 1.4 mmol) and HBTU (533 mg, 1.4 mmol) in
DMF (10 ml). Then DIPEA (0.98 ml, 5.62 mmol) was added, and the r.m. was stirred
for 18 h at r.t. The mixture was diluted with DCM, and washed with an aq. 0.5 N
NaOH sol. and H;O. The organic layer was dried (MgSQy), filtered and concentrated in

20 vacuo. The residue was purified by flash column chromatography over silicagel
{eluent: DCM/MeOH (NH;) 99/1). The product fractions were coilected and the solvent
was evaporated in vacuo. Yield: 490 mg of intermediate 98 (90 %).

Example A39

a) Preparation of intermediate 99
. Br

N
/ =
(X




Example B18 Preparation of compound 18 Intermediate 34 (0.190g, 0.57 mmol), Pd2(dba)3 (0.052
g, 0.057 mmol), 15dicyclohexy1[21,41,61-tris(1-methylethyl111,1'-biphenyl]-2-yl]phosphine (0.054 g,
0.114 mmod), ang;6ef2623 (0.558 g, 1.71 mmol) were added to a sot. of infefpediaia48,0.100 g,
0.571 mmol) in 2-methyl-2-propanol1(10 nil), and /¥ r.m, was heated at 110C for 14 h. After cooling,
H20 was added and the product was extracted with DCM. The organic phase was dried (MgS0O4)
filtered and concentrated under reduced pressure. 20The residue was purified by flash
chromatography over silica gel (eluent: DCM/ MeOH(N1-13) from 100/0 to 98/2). The product fractions
were collecteddadtheasolberfidvals bY2poraieaaY eldedi0 93 goirarnhpdtimdobBaB8dspxalvO
2010/089292RGT/EPROLQ/0%] 24 Fxamplafia- Riepacien at compoundsLahdBHBHANHIC A
mixture of mtegrpﬁdrhaggﬁ% gsrg MY SOt,OEég mp%{ d ﬁgﬁeeggqg&ke{l} 20%3 rgg?gg, }lvn JTHE | OO@I) was stirred
at r.t. under H2 (atmaspheric pressure). After uptake o eqj, othe catalyst was tiltered off over
diatomaceous#@4riiict e swent ks eapdrsterediatent? (@Sidele was partitioned between DCM and
H20. The orgartit layerwas dfiedefMgSoed] Ofiltered and concentrated in vacuo. The residue was
purified by preparative HPLC [RP Vydac,Denali C1 m, 250 g, I.D. 5 cm); mobile phase: (0.25 %
NH4CO3 sol. in water, CH3CN)]. The pro i ere collected and concentrated 10under
reduced pressure. Yield: 1.1 mg of comp@un 9 (4 %). Example B20 Preparation of compound 188
Intermediate 57 (0.224 g, 1.15 mmol), Pd €)2 (0349, 0.15 mmol), Xantphos (0.133 g, 0.23 mmol)

and Cs2CO3 QA9R0.94 B mmallonereadderio aseh Ahisiniermesiate. 6301 8RGoR 6 mmol) in
dioxane (3 ml)in?eril‘glé %o \f\ﬁa(%hge,%tgig r%gnol) in DMF (50 ml). The r.m. was stirred at 0 °C for

15 min, then CHsl (0.258 ml, 4.14 mmol) was added and the resulting r.m. was stirred

at r.t. overnight. The r.m. was quenched with water, and then concentrated in vacuo.
The residue was partitioned between DCM and H,O. The organic layer was dried

10 (MgSOy), filtered and concentrated in vacuo. The residue was purified by flash column
chromatography over stlicagel (eluent: n-heptane/EtOAc 100/0 to 50/50). The product
fractions were collected and the solvent was evaporated in vacuo. The residue was
suspended m DIPE and dried in vacuo. Yield: 445 mg of intermediate 100 (40 %).
Example A40

Preparation of intermediate 101

cl
B
Br/K/N\)_

15 3,5-Dibromo-pyrazin-2-ylamine (5 g, 19.8 mmol), 2-chloro-acetone (18.3 g, 198 mmol)
and dioxane (40 ml) were heated at reflux temperature for 16 h. The r.m was
concentrated under reduced pressure, and the residue was triturated with DIPE, Yield:
3.6 g of intermediate 101 (55 %).

Example A41
a) Preparation of intermediate 102

Br

/@Nf‘lz
NC NO,

20 Bromine (3,15 ml, 61.3 mmol) was added dropwise at 15 °C to a solution of 4-amino-
3-nitro-benzonitrile (10 g, 61.3 mmol) in AcOH (80 ml). The r.m was stirred at r.t
overnight, and extra bromine (1.58 ml, 30.7 mmol) was added. After another 6 h atr.t.,
again bromine (0.79 ml, 15.3 mmol) was added, and stirring continued at 1.t. over
weekend. The r.m. was concentrated under reduced pressure, and the residue was

25 ftriturated with water. The residuc was purified by flash column chromatography over



160 C for 1 h under microwave irradiation. After cooling, F120 was added and the product was
extracted with DC1V1. The organic phase was dried (MgSal) and concentrated under reduced
pressure. T'%?d%&i@)é%%ﬁgs purified by preparative HPLC [RP Shandon Hy erpr {}Sﬁg C18 BDS (8 am,
250 g, I.D. 5 cm); mobile phase: (0.25 % 20NH4CQ32 sot. in water, MeOH) g diidettactions were
collected and concentrated under reduced pressure. Yield: 0.040 g of compound 188 (13 %). Example
B21 Preparation of compound 128 WO 2010/089292PCT/EP2010/051244 - 107 - Intermediate 34
(0.405 g, 1.17 mmol), Pd2(dba)3 (0.107 g, 0.12 mmol), X-Phos (0.122 g, 0.26 mmot) and Cs2CO3
(1.14 g, 3.5 mmithayere adoe DO gD U 8@ TR 8ie P61 (RaRE0E wolk/cANMInd the

2-methyl-2- promva&(@gsrmbp@mem gzuwa&&ﬁah%agp &4854& red%fsg@”g H20 was added
|

and the productbévaﬁ extracte% .with [ t.. e organi ase was 4) filtered and
concentrated un et pre e-thetesidue was purified by flash chromatography over Silica
gel (cluent: DCM/ MeOH(NH3) from 100/0 to 98/22 The product fractions were collected and the
solvent was evaporated. The residue was ith D PI]::IZ propanol. Yield: 0.284 g of compound
128 (52 %). 10 Example B22 Preparafjor-sfeompound ¥65 cft30 F3c A solution of compound 143
(prepared forin intellediate 98 and intermediate 2”accord|ng to example B3, 150 mg, 0.33 mmol) in
TI-IF (5 ml) wab Btgeh stoalicby de (OMsoilufonnohOHeld NeTHO (151 d, A8ahnatlPGerd he mixture
was stirred at uidi8fior2sbl, anththereatadditional d.9¢ zﬁﬁtogf&ﬂ@}i('ﬁﬂﬁﬂz thdRlyl ypol) was
added and st AACOMRUSELAL LA AN lion was added and the miture
was extracted Wléqiﬁ? V\é ct\lgjmlc hase was drie %y filtsréd and %?diéd under
reduced pressii® e PLrauE SR BRAROd HRAHAShtEHY Fﬁ?t@‘@lsa?}ﬁ?‘lﬁ@dﬁnié&l@@%@l%nt DCM/
MeOH(N1-13) frésiBeuedo DM FRO20preddst. flactionshiverereoliated anflithe sofvent was
evaporated. Yieldhed g of, COMROLRRHIER AL 2 3odn E B RIG.BR3 1 R SRasaHRR: of LamRound 120
CH300 under reduced pressure. Yield: 1.6 g of intermediate 103 (70 %).

¢} Preparation of intermediate 104

Br
N
\>—< >—F
NC N\

10 A suspension of 60 % NaH in mineral 0il (569 mg, 14.2 mmol) was added under a Nz
atmosphere to a sol. of intermediate 103 (3 g, 9 mmol) in DMF (20 ml) at 5 °C. The
r.m. was stirred at 5 °C for 15 min, and then CH;l (1.48 ml, 23.7 mmol) was added.
The r.m. was stirred at r.t. for 30 min, and partitioned between EtOAc and H,0. The
organic phase was separated, dried (MgSO,), filtered and the solvent was evaporated in

15 vacuo. The residue was purified by flash column chromatography over silica gel
(eluent: DCM/MeOH 100/0 to 99/1). The product fractions were collected and the
solvent was evaporated. The residue was purified further by preparative HPLC [RP
Shandon Hyperprep C18 BDS (8 um, 250 g, 1.D. 5 cm); mobile phase: (0.25 %
NH4CO; sol. in water, CH:CN/MeOH)]. The product fractions were collected and

20 concentrated under reduced pressure. Yield: 1.1 g of intermediate 104 (37 %).

Example A42
a) Preparation of intermediate 103

Br

H,CO NH,

MeOH (150 ml) was added to P/C 5 % (1 g) under N, atmosphere. Subsequently, a
0.4 % 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



C113 Nft2 A mixture of compound 123 (prepared form intermediate 104 and intermediate 2,
25according to example B18, 40 mg, 0.088 mmol), and Raney nickel (20 mg), in MeOH(NH3) (40 ml)
was stirred @id 4a (MRA6Iok12 (atmospheric pressure). After uptake WO pepipp2010/051244
2010/089292PCT/EP2010/051244 - 108 - of H2 (2éq), the catalyst was filtered off over diatomaceous
earth. The solvent was evaporated and the residue was purified by flash chromatography over silica
gel (eluent: DCM/MeOH(N1-13) 90/10). The product fractions were collected and the solvent was
evaporated. Yield: 7 mg of compound 120 (17 /0). 5 Example B24 Preparation of compound 197 O N
A 1:1 mixture of HHFaardshbaH (hooataly was sltideddo B drer dovnsodmgithded N2 atmosphere.
Subsequently faR %&M@Qﬁ@t@@wmdﬂ RE: @5 mbf svmesnstd 98(pyepayedhagcording to
example B3, 4%8@ % g]oljl),gh q%)é?t (13 mg, 100.13 rnmol) were added, and the r.m. was
stirred at 25 C un 5 atmos here un [1 eq of H2 was absorbed The catalyst was filtered off
over diatomac oS

and a sat. aq. NaHCO3 soI The organlc Iayigir was dried (MgS0O4), flltered and the solvent was

evaporated. The residue was purified by fl
MeOH(NH3) from 100/0 to 96/4). The pro \ gcdllected and the solvent was evaporated.
Yield: 9.5 mg of compound 197 (21 d7¥¥)C(Example B25 Preparation of corn. pound 179 N N)KN )./ Br

A mixure of &3 MEVERAR0H Y PREMAITIRG(R 5 %350 el AAgmepiate 101 (633 mg

3.21 mmol), and DIPEA (1.2 mmoi were hea t 200 C under microwave
irradiationfor f%i# PreVb ﬂ%@%ﬁ&%@é&%@& %éagé&b é\é}br(ggéﬂ i the YéSidue was
partitioned betwiewsd DOV Grnd ¢1R2@hT Hdarganiciayeswasradisdq MySO#Fileger thad the solvent was

evaporated. The:tgsidtienwas puifiethbydiashcHesatograpiyheyenisilicageiithant-Rdeiin
DIPE, The resulting solid was filtered off, washed with DIPE, and dried. Yield: 2.9 g of
intermediate 106 (98 %).
¢) Preparation of interrnediate 107

J@f\*@

10 A suspension of 60% NaH m rneral o1l (486 mg, 12.1 mmol) was added under a N;
atmosphere to a sol. of intermediate 106 (2.6 g, 8.1 mmol) m DMF (15 ml) at 5 °C. The
r.m. was stirred at 5 °C for 30 min, and then methyliodide (1.26 ml, 20.2 mmol) was

added. The r.m, was stirred at r.t. for 3 h., and partitioned between EtOAc and water.
The organic phase was separated, dried (MgSQy), filtered and the solvent was

15 evaporated in vacuo. The residue was purified by flash column 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 107 (46 %).

Example A43

a) Preparation of intermediate 108
Br

2N
O Br

Conc. HNOs (12.5 ml) was added to a sol. of 3,5-dibromo-pyridine N-oxide (4.5 g, 17.8

20 mmol) in conc, HaSO4 (16 mi). The r.m. was refluxed for 4 h., then cooled and poured
onto ice-water. The resulting precipitate was collected by filtration and dried. Yield: 3.1
g of intermediate 188 (58 %), which was used as such in the next step.



25MeOH(N1-13) 95/5). The fractions containing product were collected and the solvent was
evaporated. The residue was purified further by preparative HPLC [RP Shandon Hyperprep0 C18 BDS
(8 1.1111, 2309 #n%s%&fn); mobile phase: (0.25 %NH4CO3, sot. in water, MeOH)]. The product
fractions were collected and concentrated under redgced pressure. YieId:Wﬁ?&‘W‘&iﬁ%ound 179 (3
%). WO 2010/089292PCT/EP20101051244 Example B26 a) Preparation of compound 185
1-lodo-2,5-pyrrolidinedione (837 mg, 3.72 imnol) was added to compound 42 (1.3 g, 3.38 mmol) in
DCM (50 ml) and AcOH (5 ml). The r.m. was stirred at r.t. for 5 min., then washed with an ag.
NaHCO3sol. This) obgariciayesfiasreiiadMg804), filtered, 5concentrated in vacuo. The residue was
purified by flash chromatography over silica gek(elugnt- DCM/ MeOH(NH3) from 100/0 to 97/3). The
product fractions were collected and the solvent evaporated. Yield: 500 mg of compound 185 (29
%). b) Preparation of compound 177 Isopr |bqfonic acid pinacol ester (151 mg, 0.9 =oi) and
Pd(PP113)4 (52 mg, 0.045 mmol) was added to a'solpf compound 185 (230 mg, 0.45 mmol) in
dioxane (2 mh AGandanagn MRt st (f 1) 2pd emipyas slitied and heated at 150 C for

10 min. under mjcrowave i jation. The r.m. was cooled to r.t. ered over %itéltrgrﬂ ceous earth
oing Etone. e LU RO oSO b PG AR VPAS Shiifige B SReUG AAAC. o
chromatograpRyl8vertsticernel ifetuent: DETvsMVREkN Nd3)drerbt006t @ aFIAndrheagroduct fractions
were collectedeaitte solVidntovamiLaawaparaigeha¥rield: dbmaveffomeaind L4d & WG

Preparation o sauRgui 75 MEOHO.1 2o adted to PUC & 4 (50 mg) under N2 amosphere

Subsequently, com oundﬂlg%éw.o mgﬁg MMol) Was & . ?5 C under H2
atmosphere uttiFL SeBEk 8t BERSA § WL o d MBI e dHI04} @i alanRdedbs earth and
the filtrate wasPesdisdizteidorBhecresioliss wdsnditheateldontith R GBI 2¥¢iE §icl mY eherude compound
175 (46 %). WRle2aikaiagd2@LRG T4P2010/051244 Example B27 a Preparation of compound 156 0

c) Preparation of intermediate 110

NVEEN
4-Fluorobenzaldehyde (252 mg, 2.0 mmol) and N2,S,0, (1.18 g, 6.8 mmol) were
10 added to a sol. of intermediate 109 (420 mg, 1.7 mmol) in EtOH (6 ml). The r.m. was
heated under microwave conditions at 160 °C for 45 min. The r.m. was cooled 1o r.t.
and diluted with EtOAc. The mixture was washed with an aq. NaHCO3 sol. and brine.
The organic phase was separated, dried (MgSO,), filtered and the solvent was
evaporated in vacuo. The residue was purified by flash column chromato graphy over
15 silica gel (eluent: DCM/MeOH(NH3) 100/0 to 97/3). The product fractions were
collected and the solvent was evaporated. Yield: 0.35 g of intermediate 110 (68 %).

Example A44
Preparation of intermediate 111

Br

jorsa
NC\N/

A mixture of 6-amino-5-bromo-nicotinonitrile (4 g, 20.2 mmol} and 1-bromo-4-methyl-
2-pentanone (5.43 g, 30.3 mmol) in NMP (40 ml) was heated at 150 °C for 2 h. The

20 r.m. was cooled to r.t. and poured into an aq. 10% NaHCOQ; sol. The mixture was
extracted with toluene. The organic layer was dried (MgSO,); filtered and the solvent
was evaporated in vacuo. The residue was purified by flash column chromatography
over silica gel (eluent: n-heptane/EtOAc 100/0 to 50/50). The product fractions were



A 3 M CH:MgBr sot. in Et20 was added to a sol. of compound 151 (prepared from intermediate 2 and
intermediate 11l according to example B3, 105 mg, 0.26 mmol) in THF (20 ml) at 0 C. Th rim was
stirred at r.tyQyssi@Rs,énd then quenched with a sat. 5aq. NH4C1 sot. Wgterwas agdeqd, and the
mixture was extracted with DCM. The organic laye?was dried (MgSO4), filtered, concentrated in
vacuo. The residue was purified by flash chromatography over silica gel (eluent: DCM/ MeOH from
100/0 to 95/5). The product fractions were collected and the solvent was evaporated. The residue was
dissolved in D1IPE/CH3CN, and a 6 N HCI sol. in 2-propanol was added. 10The resulting precipitate
was collected byll§ktredionddhel sotient Yieldv@2mielof bompidun o d66imsaHa WEalDIBE/M)ich): Preparation
of compound 168 ¢ 4f sastineupitdaH {29, 50 mmol) in H20 (40 ml) was added to a sol. of compound
151(0.4 g, 1 mmol) in dioxane (40 ml). The r.m. was stirred at reflux for 3 h, and was then cooled to r.t.
and neutralized to p1-1 7 with aqg. conc. HC1. The resulting precipitate 15was collected by filtration and
dried. Part of tRe HSERIGEDAL B £OMBAURINOl) was dissolved in DCM (13 ml), and oxalylchloride (0.13
ml, 1.52 nimolEandpDNEE (0.2 nil, 2.58 mmol) were subsequently added. The r.m. was stirred at r.t.
overnight, theppowrathinte Medbl (g0 ml) and stirred at r.t. for 1 h. The mixture was partitioned
between DCM and an aq. sat. NaHG@sot. The organic layer was dried (MgSO4), filtered,
20concentrated in vacuo. The refjdju
T 0

DCM/ MeOH from 100/0 to 95/5

2010/089292PCT/EP2010/051242 : :
with DIPE. Yield: 58 mg of compound 162 (20 %yieldvover the 2 steps). Compounds | to 202 in tables
1, 2, 3, 4 and 5 list the compounds that were pre d by analogy to one of the above Examples. In

case no salt form@©indicated] . Hervor pdithBajal) OBtain S 43 mrfrele HeisBINAP (81@F3 tn the Example

numger accor@i.wgéwbi@mar@agal@a %%%@m@@&lh%ilrﬁ\é@%ﬁymmée@-d@% Nﬁabm%%dls codmpoulnd
number. '13x' refers to t r imental P, el rein sodium tert-butoxide, toluene,
BINAP and PO s G Ao e e I LaTors S S s pioa
procedurtl knoWiftdAbIRIEEraE thitndbrCcion Behuddy. i avyproAIcsroeELTedsor example, the
crude residue frkedigse)suas Thesobvdd itvdd MREscdrddt ROTANM subseeuanitily; akash wAE| solution in

2-propanot or g kN HEH QiR Rigkwas added dropissrihembdursowasisired for 10 minutes
and the produgt was fitered off 1 1e%%;%§€a¥a‘%‘€$§ APEe {R¥AG0 IR RIS L e R s
(8 pm, 250 g, 1.D. 5 cm); mobile phase: (0.25 % NI4COs sol. in water, MeOH +
15 CHzCN). The product fractions were collected and concentrated under reduced
pressure. The residue was suspended in DIPE and the precipitate was collected by
filtration and dried under vacuum at 60 °C. Yield: 0.068 g of compound 1 (19 %).

Example B2

Preparation of compound 2
CH,Q

as

200 Cs:CO;5(0.616 g, 1.892 mmol), Pda(dba): (0.043 g, 0.047 mmol) and BINAP (0.058 g,
0.094 mmol) were added to a sol. of intermediate 5 (0.3 g, 0.95 mmotl) and intermediate
2 (0.203 g, 0.993 mmol) in DMF (20 ml). The mixture was purged with N, for 5 min.
and was then heated at 100 °C for 18 h. The r.m. was concentrated under reduced

pressure. The residue was dissolved in DCM and the organic phase was washed with

25 HO, dried (MgS04), filtered and the solvent was evaporated in vacué. The residue
was purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g,
I.D. 5 cm); mobile phase: (0.25 % NH4CO; sol. in water, MeOH + CH;CN). The
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product fractions were collected and concentrated under reduced pressure. The solid
product was dried under vacuum at 60 °C. Yield: 0.129 g of compound 2 (30 %).

Example B3

Preparation of compound 3
CH;Q

¥

5 Intermediate 16 (0.230 g, 0.793 mmol), Pdx{dba)s (0.060 g, 0.066 mmot),
dicyclohexyl[2',4',6"-tris{1-methylethyl){ 1,1'-biphenyl}-2-yljphosphine (0.069 g, 0.143
mmol) and Cs;COs (0.646 g, 1.98 mmol) were added to a sol. of intermediate 4 (0.135
g, 0.661 mmol) in 2-methyl-2-propanol (10 ml), and the r.m. was heated at 110 °C
overnight. After cooling, H,O was added and the product was extracted with DCM.

10 The organic phase was dried (MgSO4) filtered and concentrated under reduced
pressure. The residue was purified by Flash column chromatography over Silica gel
(eluent: DCM/MeOH from 100/0 to 98/2) and the product fractions were coliected and
worked up. The residue was crystallized from DIPE, filtered and dried under vacuum at
80 °C. Yield: 0.032 g of compound 3 (11.7 %).

15 Example B4

d) Preparation of compound 4
CH;Q

5
MNH /N I O/

¢ N

A sol. of intermediate 7 (0.070 g, 0.14 mmol}, S-brome-2-methylthiazole (0.051 g, 0.29
mmol}, Cs2CO5 (0.047 g, 0.14 mmol), Pd(PPhs)s (0.033 ¢, 0. 29 mmol) and a 3N
NaOH aq. sol. (0.024 ml, 0.07 mmol) in 1,4-dioxane (10 ml) was purged with N for 2

20 min. The r.m. was stirred at 80 °C overnight. After cooling, H,O was added and the
product was extracted with DCM. The organic phase was washed with brine, dried
(Na,S04) filtered and concentrated under reduced pressure. The residue was purified
by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, I.D. 5 cm);
mobile phase: (0.25 % NH4COs sol. in water, MeOH + CH3;CN)|. The product fractions

25  were collected and concentrated under reduced pressure. Yield: 0.013 g of compound
4 (19.7 %).
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Example BS
Preparation of compound 5

0
T%_ONH %2 0~
ot

A sol. of intermediate 6 (0.220 g, 0.50 mmol), 2,4-dimethyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1,3-thiazole (859833-13-9, 0.240 g, 1.0 mmol}, Pd(PPhs),
(0.116 g, 0. 1 mmol),Cs,CO3 (0.163 g, 0.50 mmol) and a 3N NaOH aq. sol. (0.084 ml,
0.251 mmol) in 1,4-dioxane (20 ml) was.purged with N, for 2 min. The r.m. was stirred

at 80 °C overnight. After cooling, the r.m. was concentrated, H,O was added and the
product was extracted with EtOAc. The organic phase was washed with brine, dried
(Na;SO4) filtered and concentrated under reduced pressure. The residue was purified
by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g, 1.D. 5 ¢m);
mobile phase: (0.5 % NH;0Ac¢ sol. in water + 10% CH:CN, CH;CN}]. The product
fractions were collected and concentrated under reduced pressure. Yield: 0.078 g of
compound 5 (33 %).

Example B6
Preparation of comnound 6
CH,0
~
NTN
& NH N
Nax, 7 I O/

o
A sol. of mtermediate 6 (0.220 g, 0.502 mmol), Pd{PPha), (0.116 g, 0. I mmol) in 1,4-
dioxane (20 ml) was purged with N, for 2 min, and the r.m. was stirred at r.t. for 10
min. 14-Pyrazole-1,3-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)
(0.223 g, 1.0 mmol), and Cs2CO; (0.327 g, 1.0 mmol), were added into the r.m. After
stirring for 10 min at r.t. a 3 N NaOH aq. sol. (0.084 ml, 0.251 mmol) was added. The
r.m. was stirred at 80 °C overnight. After cooling, the r.m. was concentrated, H,O was
added and the product was extracted with EtOAc. The organic phase was washed with
brine, dried (Na;SOy) filtered and concentrated under reduced pressure. The residue
was purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g,
I.D. 5 cm); mobile phase: (0.25 % NH4COs5 sol. in water, CH3CN)]. The product
fractions were collected and concentrated under reduced pressure. Yield: 0.035 g of
compound 6 (24 %).
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Example B7

Preparation of compound 7

CH;Q
F
hS
NH
Nt N [
/ N

Cs:C0s (1.137 g, 3.491 mmol), Pda(dba): (0.080 g, 0.087 mmol) and BINAP (0.109 g,
0.175 mmol) were added to a sol. of intermediate 16 (0.508 g, 1.75 mmol) and
intermediate 9 (0.400 g, 1.83 mmol) in DMF (30 ml). The mixture was purged with N
for 5 min. The r.m. was then heated at 100 °C for 18 h and subsequently concentrated
under reduced pressure. The residue was dissolved in DCM and the organic phase was
washed with H20, dried (MgSO4), filiered and the solvent evaporated in vacuo. The
residue was purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um,
250 g, LD. 5 cmy); mobile phase: (0.25 % NH4COs sol. in water, MeOH + CH;CN)].
The product fractions were collected and evaporated off. The residue was re-purified by
flash chromatography over Silica gel (eluent: BCM /MeOH from 100/0 to 95/5). The
product fractions were collected and the solvent was evaporated. The residue was
crystailized from n-heptane/DIPE, and the precipitate was filtered and dried under
vacuum at 50 °C. Yield: 0.099 g of compound 7 (13.2 %).

Example B8
Preparation of compound §

CH,Q
\r()
I\l} p: NE N
s

Cs,CO; (0.261 g, 0.80 mmol), Pdy(dba)s (0.018 g, 0.02 mmol) and BINAP (0.025 g,
0.04 mmol) were added to a sol. of intermediate 21 (0.115 g, 0.4 mmol) and
mtermediate 9 (0.091 g, 0.42 mmol) in DMF (20 ml) and the mixture was purged with
N; for 5 min. The r.m. was heated at 100 °C for 18 h and then concentrated under

reduced pressure. The residue was dissolved in DCM and the organic phase was
washed with H»O, dried (MgSO4), filtered and the solvent was evaporated in vacuo.
The residue was purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8
um, 250 g, LD. 5 cm); mobile phase: (0.25 % NH4CO: sol. in water, MeOH +
CH;CN)]. The product fractions were collected and concentrated under reduced
pressure. The solid residue was dried under vacuum at 60 °C. Yield: 0.043 g of
compound 8 (25.3 %).
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Example B%

Preparation of compound 9
CH,Q)

F
N\ !
O

Intermediate 19 (0.305 g, 1 mmol), Pdy(dba)s; (0.091 g, 0.0.98 mmol),
dicyclohexyl[2",4",6"-tris( 1-methylethy)I 1 ,1-biphenyl]-2-vl]phosphine (0.095 g, 0.2

5 mmol) and Cs,COs (0.978 g, 3.0 mmol) were added to a sol. of intermediate 13 (0.172
g, 0.983 mmol) in 2-methyl-2-propancl (20 ml), and the r.m. was heated at 110 °C

overnight. The r.m. was then concentrated under reduced pressure. The residue was
dissolved in DCM and the organic phase was washed with Hy0, dried (MgSOy) filtered
and concentrated under reduced pressure. The residue was purified by flash

10 chromatography over Silica gel (eluent: DCM/MeOH(NH3) from 100/0 to 98/2). The
product fractions were collected and the solvent was evaporated. Yield: 0.160 g of
compound 9 (37.4 %).

Example B10
Preparation of compound i0

O
er/ /_1: NN
N\

15 Intermediate 19 (0.300 g, 0.983 mmol), Pdx(dba): (0.090 g, 0.098 mmol),
dicyclohexyl[2",4',6"tris(1-methylethyD)[ 1,1-biphenyl]-2-yi]phosphine (0.103 g, 0.216
mmol) and CspCO; (0.961 g, 2.95 mmol) were added to a sol. of intermediate 15 (0.172
g, 1 mmol) m 2-methyl-2-propanol (10 ml), and the r.m. was heated at 110 °C
overnight. After cooling, H,O was added and the mixture was stirred for 10 mun prior

20 to being diluted with DCM and filtered through diatomaceous earth. The filtrate was
washed with H;O and the organic phase was dried (MgSQ4) and concentrated under
reduced pressure. The residue was purified by flash chromatography over Silica gel
(eluent: DCM/MeQOH from 100/0 to 95/5). The product fractions were collected and the
solvent was evaporated. Yield: 0.169 g of compound 18 (43 %).
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Example B1]

Preparation of compound 11
H,CO

O
F/ NH N

N

Intermediate 20 (0.210 g, 0.684 mmol), Pdy(dba)s (0.062 g, 0.068 mmol),
dicyclohexyl[2',4",6"tris(1-methylethyl)[1,1-biphenyl]-2-yl]phosphine (0.071 g, 0.15
mmol) and Cs;CO» (0.688 g, 2.05 mmol) were added to a sol. of intermediate 2 (0.139
g, 0.684 mmol) in 2-methyl-2-propanol (10 ml), and the r.m. was heated at 110 °C for 6
h. After cooling, H20O was added and the product was extracted with DCM. The organic
phase was dried (MgSO4) and concentrated under reduced pressure. The residue was
purified by preparative HPLC [RP Shandon Hyperprep® C18 BDS (8 um, 250 g.1.D.5
cm); mobile phase: (0.25 % NH4COa sol. in water, CH:CN)]. The product fractions
were collected and concentrated under reduced pressure. Yield: 0.197 g of compound
11 (67 %;).

Example B12

Preparation of compound 12
H,CO

o F
I\ﬂl/ / NH N "‘j/©/
as

Intermediate 19 (0.660 g, 2.16 mmol), Pdx(dba); (0.198 g, 0.216 mmol),
dicyclohexyl[2',4%,6'-tris(1-methylethyl){ 1, 1'-biphenyl]-2-yl]phosphine (0.226 g, 0.476
mmol) and CsCO; (2.115 g, 6.49 mmol) were added to a sol. of intermediate 2

(0.441 g, 2.16 mmol) in 2-methyl-2-propanol (30 mi), and the r.m. was heated at 90 °C
for 72 hours. After cooling, the solvent was evaporated. H,O was added and the

mixture was extracted with DCM. The organic layer was separated, dried (MgSQy) and
concentrated under reduced pressure. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/MeOH(NH;) from 100/0 to 99/ I). The
product fractions were collected and the solvent was evaporated. The product was
crystallized from DIPE, filtered off and dried under vacuum. Yield: 0.465 g of
compeund 12 (50 %).
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Example B13

Preparation of compound 13
HyCO

F
‘N/
A W

Intermediate 19 (0.304 g, 0.99 mmol), Pd;(dba); (0.091 g, 0.099 mmol),
dicyclohexyl[2',4',6"-tris(1-methylethyl)[1,1'-biphenyl]-2-yl]phosphine (0.104 g, 0.22
mmol) and Cs,CO3 (0.976 g, 3.0 mmol) were added to a sol. of intermediate 26
(0.203 g, 1.0 mmol) in 2-methyl-2-propanocl (8 ml), and the r.m. was heated at 110 °C
for 16 hours. After cooling, H,O was added and the mixture was extracted with DCM,
The organic layer was separated, dried (MgS0Os) and concentrated under reduced
pressure. The residue was purified by flash chromatography over Silica gel (eluent:
DCM isocratic). The product fractions were collected and the solvent was cvaporated.
The product was crystallized from DIPE, filtered off and dried under vacuum. Yield:
0.065 g of compound 13 (15.2 %).

Example Bi14
Preparation of compound 14

B0y

Intermediate 24 (0.298 g, 1.14 mmol), Pd;(dba)s (0.104 g, 0.114 mmo}),
dicyclohexyl[2',4",6"-tris(1-methylethyl)[ 1,1-biphenyl]-2-yilphosphine (0.108 g,
0.228 mmol) and Cs>CO5 (1.108 g, 3.42 mmol) were added to a sol. of intermediate 4
(0.233 g, 1.14 mmol) in 2-methyl-2-propanol (15 ml), and the r.m. was heated at

110 °C overnight. After cooling, H,O was added and the product was extracted with
DCM. The organic phase was dried (MgS04) filtered and concentrated under reduced
pressure, The residue was crystallized in DIPE/CN;CN and the precipitate was filtered
and dried in vacuum. Yield: 0.246 g of compound 14 (50 %).
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Example B15
Preparation of compound 15

Intermediate 34 (0.320 g, 0.96 mmol), Pd;(dba); (0.088 g, 0.096 mmol),
dicyclohexyl]2',4",6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl]phosphine (0.091 g, 0.192
mmofi) and Cs;CO; (0.939 g, 2.881 mmol) were added to a sol. of intermediate 31
(0.320 g, 0.96 mmol) in 2-methyl-2-propanol (15 ml), and the r.m. was heated at

106 °C overnight. After cooling, H>O was added and the product was extracted with
DCM. The organic phase was dried (MgS8Q,) filtered and concentrated under reduced
pressure. The residue was purified by flash chromatography over Silica gel (eluent:
DCM/MeOH from 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. Yield: 0.216 g of compound 15 (51.5 %),

Example B16

Preparation of compound 16
CH,0)

F
\‘/O
N}*\)_AQ_ N N~>r/©/
O
Intermediate 19 (0.336 g, 1.10 mmol), Pdy(dba); (0.101 g, 0.11 mmol),
dicyclohexyl[2',4",6"tris(1-methylethyD)[ 1,1-biphenyl]-2-ylJphosphine (0.115 g, 0.242

mmol) and Cs;CO; (1.077 g, 3.31 mmol) were added to a sol. of intermediate 4
(0.225 g, 1.10 mmol) in 2-methyl-2-propancl (15 ml), and the r.m. was heated at 90 °C

for 72 h. After cooling, the solvent was evaporated, H,O was added and the product
was extracted with DCM. The organic phase was dried (MgSO4) filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/MeOH from 100/0 to 99/1) and the
product fractions were collected and the solvent was evaporated. The residue was
crystallized from DIPE, filtered and dried under vacuum at 80 °C. Yield: 0.220 g of
compound 16 (46.6 %).
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Example B17

Preparation of compound 17
F

D bj/g
A

™

Intermediate 41 (0.22 g, 0.84 mmol), Pda(dba); (0.077 g, 0.084 mmol),
dicyclohexyl[Z',4'_,6'-tris(i—methylcthyl)[l,1'«biphenyl}~2-yl]phosphine (0.080 g, 0.168
5 mmol) and Cs,CO; (0.822 g, 2.52 mmol) were added to a sol. of intermediate 43 (0.161

g, 0.841 mmol) in 2-methyl-2-propanol (15 ml), and the r.m. was heated at 100 °C for
20 h. After cooling, the solvent was evaporated, H,O was added and the product was
extracted with DCM. The organic phase was dried (MgS04) filtered and the solvent
was evaporated. The residue was purified by flash chromatography over Silica gel

10 (eluent: DCM/MeOH(NHa) 99/1) and the product fractions were collected and the
solvent was evapoarted. Yicld: 0.20 g of compound 17 (57 %).

Example BI&
Preparation of compound 18

o F
\Nr fQNH N\Y‘Cr
N,

Intermediate 34 (0.190 g, 0.57 mmol), Pdy(dba); (0.052 g, 0.057 mmo}),

15 dicyclohexyl[2',4",6"tris(1-methylethyl)[ 1, I-biphenyl]-2-yl]phosphine (0.054 ¢, 0.114
mmol) and Cs,CO; (0.558 g, 1.71 mmol) were added to a sol. of intermediate 48 {0.100
g, 0.571 mmol) in 2-methyl-2-propano! (10 ml), and the r.m. was heated at 110 °C for
[4 h. After cooling, H;O was added and the product was extracted with DCM. The
organic phase was dried (MgSQy) filtered and concentrated under reduced pressure.,

20 The residue was purified by flash chromatography over silica gel (eluent: DCM/
MeOH(NH;) from 100/0 to 98/2). The product fractions were collected and the solvent
was evaporated. Yield: 0.093 g of compound 18 (38 %),
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Example B19

Preparation of compound 169
CH10)

FiC
I\i \ NH N
HC)\O ¢
3 /.W_N OCH;,

A mixture of intermediate 90 (30 mg, 0.056 mmol), and Raney nickel (20 mg), in THF
(30 ml) was stirred at r.t. under H; (atmospheric pressure). After uptake of Hz (2 eq),

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

the residue was partitioned between DCM and H; O. The organic layer was dried
{(MgSOy), filtered and concentrated in vacuo. The residue was purified by preparative
HPLC [RP Vydac Denali C18 {10 um, 250 g, L.D. 5 cm); mobile phase: (0.25 %
NH4CO:z sol. in water, CHsCN)]. The product fractions were collected and concentrated
under reduced pressure. Yield: 1.1 mg of compound 169 (4 %).

Example B20

Preparation of compound 188

F
O-Crg o~

Intermediate 57 (0.224 g, 1.15 mmol), Pd(OAc), (0.034 g, 0.15 mmol), Xantphos
(0.133 g, 0.23 mmol) and Cs,CO5 (0.498 g, 1.53 mmol) were added to a sol. of
intermediate 63 (0.185 g, 0.76 mmol) in dioxane (3 ml), and the r.m. was heated at

160 °C for 1 h under microwave irradiation. After cooling, H,O was added and the
product was extracted with DCM. The organic phase was dried (MgS0O,) and
concentrated under reduced pressure. The residue was purified by preparative HPLC
[RP Shandon Hyperprep® C18 BDS (8 um, 250 g, LD. 5 cm); mobile phase: (0.25 %
NH4COs sol. in water, MeOQH)]. The product fractions were collected and concentrated
under reduced pressure. Yield: 0.040 g of compound 188 (13 %).

Example B21
Preparation of compound 128

E

H,CO O
WNH Naw
Oy
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Intermediate 34 (0.405 g, 1.17 mmol), Pda(dba)s (0.107 g, 0.12 mmol), X-Phos

(0.122 g, 0.26 mmol) and Cs,CO1 (1.14 g, 3.5 mmol) were added to a sol. of
intermediate 56 (0.250 g, 1.17 mmol) in 2-methyl-2-propanol (10 ml), and the r.m. was
heated at 100 °C for 4 h. After cooling, H,O was added and the product was extracted
with DCM. The organic phase was dried (MgSQy) filtered and concentrated under
reduced pressure. The residue was purified by flash chromatography over Silica gel
(eluent: DCM/ MeOH(NHs) from 100/0 to 98/2). The product fractions were collected
and the solvent was evaporated. The residue was triturated with DIPE/2-propanol.
Yield: 0.284 g of compound 128 (52 %).

Example B22

Preparation of compound 165
CH,

0 8]
o LI NJ)K
2
1‘?(/ C CN‘
Fyl

A solution of compound 143 (prepared form intermediate 98 and intermediate 2,

according to example B3, 150 mg, 0.33 mmol) in THF (5 ml) was added slowly to a

1 M solution of CH;L1i in THF (1 ml, I mmol) at 0 °C . The mixture was stirred at r.t.
for 2 h, and then an additional I M sol. of CHsLi in THF (1 ml, 1 mmol) was added and
stiTing was continued at r.t. for 1h. An aq. 10 % HCl solution was added and the
mixture was extracted with DCM. The organic phase was dried (MgSQ4) filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography over Silica gel (eluent: DCM/ MeOH(NH;) from 100/0 to 99/1). The
product fractions were collected and the solvent was evaporated. Yield: 21 mg of
compound 165 (15 %).

Example B23

Preparation of compound 120
CH,O,

o F
I\‘E p NH N
b

NH,

A mixture of compound 123 (prepared form intermediate 104 and intermediate 2,
according to example B18, 40 mg, 0.088 mmol), and Raney nickel (20 mg), in
MeOH(NH:) (40 ml} was stirred at 1.t. under H; (atmospheric pressure). After uptake
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of Hy (2 eq), the catalyst was filtered off over diatomaceous earth. The solvent was
evaporated and the residue was purified by flash chromatography over silica gel
(eluent: DCM/MeOH(NH:) 90/10). The product fractions were collected and the
solvent was evaporated. Yield: 7 mg of compound 120 (17 %).

Example B24
Preparation of compound 197

O,
@——QNH /N / F
-

s/

=N
A 1:1 mixture of THF and MeOH (100 ml) was added to Pd/C (10%, 500 mg) under a
N; atmosphere. Subsequently, a 0.4 % thiophene solution in DIPE (0.5 ml), compound

198 (prepared according to example B3, 49 mg, 0.11 mmol), and KOAc (13 mg,

0.13 mmol) were added, and the r.m. was stirred at 25 °C under a H, atmosphere until 1
eq of Hy was absorbed. The catalyst was filtered off over diatomaceous carth. The
filtrate was evaporated and the residue was partitioned between DCM and a sat. aqg.
NaHCO; sol. The organic layer was dried (MgSQy), filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel (cluent:
DCM/ MeOH(NH3) from 100/0 to 96/4). The product fractions were collected and the
solvent was evaporated. Yield: 9.5 mg of compound 197 (21 %).

Example B25
Preparation of compound 179

YJ*@*NH]/
o

Br

A mixture of 4-(2-methyl-oxazol-5-yl)-phenylamine (615 mg, 3.53 mmoe]),
intermediate 101 (933 mg, 3.21 mmol), and DIPEA (1.24 g, 9.62 mmol}) in CH3CN (10
ml) were heated at 200 °C under microwave irradiation for 1.5 h. The volatiles were
evaporated under reduced pressure and the residue was partitioned between DCM and
H,0. The organic layer was dried (MgSQy), filtered and the solvent was evaporated.
The residue was purified by flash chromatography over silica gel (ehient: DCM/
MeOH(NH;) 95/5). The fractions containing product were collected and the solvent
was evaporated. The residue was purified further by preparative HPLC [RP Shandon
Hyperprep® C18 BDS (8 um, 250 g, LD. 5 cm); mobile phase: (0.25 % NH,COs sol.
in water, MeOH)]. The product fractions were collected and concentrated under
reduced pressure. Yield: 0.031 g of cempound 179 (3 %).
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Example B26
a) Preparation of compound 185

-y

I-lodo-2,5-pyrrolidinedione (R37 mg, 3.72 mmoi) was added to compound 42 (1.3 g,
3.38 mmol) in DCM (50 ml) and AcOH (5 ml). The r.m. was stirred at r.t. for 5 min.,
then washed with an aq. NaHCO; sol. The organic layer was dried (MgSO,), filtered,
concentrated in vacuo. The residue was purified by flash 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: 500 mg of compound 185 (29 %).

b) Preparation of compound 177

F

WW%N
N

Isopropenylboronic acid pinacol ester (151 mg, 0.9 mmol) and Pd(PPhs)4 (52 mg, 0.045
mmol) was added to a sol. of compound 185 (230 mg, 0.45 mmol) in dioxane (2 mi)
and an aq. NaHCOjs sol. (2 ml), and the mixture was stirred and heated at 150 °C for 10
min. under microwave irradiation, The r.m, was cooled to r.t. and filtered over
diatomaceous earth using EtOAc, and the filtrate was evaporated. 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: 14 mg of compound 177 (7 %).

NH N
|
C
MeOH (40 ml) was added to Pt/C 5 % (50 mg) under N, atmosphere. Subsequently,
compound 177 (150 mg, 0.35 mmol) was added. The r.m. was stirred at 25 °C under Hy

¢} Preparation of compound 175

A

atmosphere until | eq of H, was absorbed. The catalyst was filtered off over
diatomaceous earth and the filtrate was evaporated. The residue was triturated with
DIPE. Yield: 70 mg of crude compound 175 (46 %).
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Example B27

a) Preparation of compound 156

N \ NH
IE\O /’N I
O\ / N
O

A 3 M CH:MgBr sol. in Et;O was added to a sol. of compound 151 (prepared from
intermediate 2 and intermediate 111 according to example B3, 105 mg, 0.26 mmol) in
THF (20 ml) at 0 °C. Thr.m. was stirred at r.t. overnight, and then quenched with a sat,
5 aq. NH.Cl sol. Water was added, and the mixture was extracted with DCM. The
organic layer was dried (MgSOy,), filtered, concentrated in vacuo. The residue was
purified by flash chromatography over silica gel {eluent: DCM/ MeOH from 100/0 to
95/5). The product fractions were collected and the solvent was evaporated. The
residue was dissolved 1 DIPE/CH;CN, and a 6 N HCI sol. in 2-propanol was added.
10 The resulting precipitate was collected by filtration and dried. Yield: 3.2 mg of

compeund 156 as HCl salt (3 %).

b) Preparation of compound 162

A solution of NaOH (2 g, 50 mmol) in H;O (40 ml) was added to a sol. of compound
151 (0.4 g, 1 mmol) in dioxane (40 ml). The r.m. was stirred at reflux for 3 h, and was
then cooled to r.t. and neutralized to pH 7 with aq. conc. HCL The resulting precipitate

15 was collected by filtration and dried. Part of the residue (213 mg, 0.51 mmol) was
dissofved m DCM (13 ml), and oxalylchloride (0.13 ml, 1.52 mmol) and DMF (0.2 mi,
2.58 mmol) were subsequently added. The r.m. was stirred at r.t. overnight, then poured

N into MeOH (20 ml) and stirred at r.t. for 1 h, The mixture was partitioned between

DCM and an aq. sat. NaHCO; sol. The organic layer was dried (MgSOy), filtered,

20 concenfrated in vacuo. The residue was purified by flash chromatography over silica
gel (eluent: DCM/ MeOH from 100/0 to 95/5). The product fractions were coliected
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and the solvent was evaporated. The residue was triturated with DIPE. Yield: 58 mg of
compound 162 (20 % yield over the 2 steps).

Compounds 1 to 202 in tables 1, 2, 3, 4 and § fist the compounds that were prepared by
analogy to one of the above Examples. In case no salt form is indicated, the compound

5 was obtained as a free base. ‘Pr.’ refers to the Example number according to which
protocol the compound was synthesized. ‘Co. No.’ means compound number. ‘Bx’
refers to the general Experimental Procedure 1 wherein sodium tert-butoxide, toluene,
BINAP and Pd(OAc); were used.

In order to obtain the HCI salt forms of the compounds, typical procedures known to
10 those skilled in the art can be used. In a typical procedure, for example, the crude
restdue (free base) was dissolved in DIPE or Et,0 and subsequently, a 6 N HCI
solution in 2-propanol or a 1 N HCl solution in Et,0 was added dropwise. The mixture
was stirred for 10 minutes and the product was filtered off. The HCI salt was dried in

Yacuo.
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Analvtical Part
LCMS

General procedure A
5 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

10 1000 in 0.18 seconds 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

15 The HPLC measurement was performed using an Agilent 1100 series Hquid
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
configured with an electrospray ionization source. The capillary voltage was 3 kV, the

20 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 (W. aters) system
25 comprising & quaternary pump with degasser, an autosampler, a column 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 frem 100 to 1000 in 1 second using a dwell
30 time of 0.1 second. The capillary needle voltage was 3 kV and the source temperature
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was maintained at 140 °C. Nitrogen was used as the nebulizer gas. Data acquisition was
performed with 2 Waters-Micromass MassLynx-Opentynx data system.

LCMS Method 1

In addition to general procedure A: Reversed phase UPLC (Ultra Performance Liquid
Chromatography) was carried out on a bridged cthylsiloxane/silica hybrid (BEH) C18
column (1.7 um, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 mi/min. Two
mobile phases (25 mM NH,OAc in HyO/CH;CN 95/5; mobile phase B: CH3CN) were
used to run a gradient condition from 95 % A and 5% Bto 5% A and 95 % B in 1.3
minutes (min) and hold for 0.3 min. An injection volume of 0.5 pl 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 columm (1.7 pm, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 ml/min.
Two mobile phases (mobile phase A: 0.1 % formic acid in H,0/MeOH 95/5; mobile
phase B: MeOH) were used to run a gradient condition from 95 % A and 5 % B t05%
Aand 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 2 YMC-
Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient
run was used from 95 % water and 5 % CH;CN 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 pl. Column temperature was 35 °C.

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 pum, 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 % CHyCN; mobile phase B: CH:CN; mobile phase C: MeOH) were employed to
run a gradient condition from 100 % A to 50 % B and 50 % C in 6.5 minutes, to 100 %
B in 0.5 min and hold these conditions for 1 min and reequilibrate with 100 % A for 1.5
minutes. An injection volume of 10 p was used. Cone voltage was 10 V for positive
ionization mode and 20 V for negative ionization mode.

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 um, 4.6 x 100 mm) with a flow
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rate of 1.6 ml/min. Two mobile phases (mobile phase A: 70 % MeOH + 30 % H,0:;
mobile phase B: 0.1 % formic acid in H;O/MeOH 95/5) were employed to run a
gradient condition from 100 % B to 5 % B + 95 % A in 9 min and hold these conditions
for 3 min. An injection volume of 10 ul was used. Cone voltage was 10 V for positive
jonization mode and 20 V for negative ionization mode.

LCMS Method 6

In addition to general procedure C: Reversed phase HPLC was carried out on an Xterra
MS C18 column (3.5 um, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three mobile
phases (mobile phase A: 95% 25 mM NH;0Ac + 5 % CHiCN; mobile phase B:
CH;CN; mobile phase C: MeOH) were employed to run a gradient condition from
100% At0 1% A, 49% Band 30 % Cin 6.5 min, to 1 % A and 99 % B in 1 min and
hold these conditions for 1 min and reequilibrate with 100 % A for 1.5 min. An
injection volume of 10 pl was used. Cone voltage was 10 V for positive and 20 V for
negative ionization mode.

LCMS Method 7

In addition to general procedure A: Reversed phase UPLC was carried out on a bridged
BEH C18 column (1.7 pm, 2.1 x 50 mum; Waters Acquity) with a flow rate o 0.8
ml/min. Two mobile phases (25 mM NH4OA¢ in H,O/CH3CN 95/5; mobile phase B:
CHyCN) were used to run a gradient condition from 95 % A and 5 % B to 5 % A and
95 % B 1.3 min and hold for 0.3 min. An injection volume of 0.5 ul was used.

Cone voltage was 30 V for positive and 30 V for negative ionization mode.

Melting Points

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 6,

Table 6: Retention time (Ry) in min., [M+H]" peak (protonated molecule), LCMS
method and m.p. (melting point in °C). (n.d. means not determined)

Co. . | LCMS | mp, Co. . | LCMS | mp.
Rt [M+H] Rt [M~+H]

No. Method | (°() No, Method | (°C)
1 1.13 415 1 163.2 4 8.42 457 3 n.d.
2 1.18 441 1 n,d, 1.26 471 1 nd.
3 1.41 415 2 219.1 1.16 454 1 n.d.
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Co. . LCMS | m.p. Co. N LCMS | m.p.
Rt | [M+H] , Rt | [M+H]
No. Method | (°C) No. Method | (°C)
7 6.09 429 4 n.d, 41 n.d. n.d. - n.d.
1.32 425 2 n.d. 42 1.42 385 2 [81.8
9 1.33 428 2 n.d, 43 1 1.15 399 1 n.d.
i0 5.72 400 4 195.4 44 1.15 400 1 n.d
11 1.08 431 i n.d. 45 | 1.21 400 1 n.d.
12 1.13 429 i n.d 46 8.45 399 5 135.3
13 1.27 428 2 157.6 47 9.55 399 5 n.d,
14 7.02 430 5 204.9 4% 1.35 429 2 n.d.
15 1.23 428 1 n.d. 49 6.78 415 4 213.0
16 1,15 429 1 189.0 50 9.61 449 5 125.5
17 | 1.13 418 I n.d. 51 1.28 450 1 n.d.
18 1.12 428 1 133.4 52 1.27 427 1 nd.
19 | 1.54 427 2 nd 53 | 1.09 418 i 171.4
20 3.11 441 3 nd . 54 1.08 448 1 156.8
21 n.d. n.d. - n.d. 55 | 1.14 436 1 204.8
22 1.53 511 2 n.d. 56 n.d. n.d. - n.d.
23 1.06 400 1 184.8 57 1.43 400 2 n.d.
24 6.00 443 4 174.1 58 1.15 414 1 230.2
25 127 457 ] n.d, 59 1.18 444 1 250.8
26 1.22 428 1 nd 60 1.53 478 2 n.d.
27 1.24 458 1 nd. 61 1.07 412 1 145.1
28 1.46 445 2 n.d. 62 3.73 475 3 nd
29 1 1.00 400 1 n.d. 63 | 3.26 441 3 nd
30 | 1.31 497 1 201.9 64 | 2.64 403 3 n.d.
31 1.12 448 1 210.1 65 6.63 445 6 n.d.
32 ] 2.95 416 3 n.d. 66 | 1.01 378 7 172.5
33 | 2.90 446 3 n.d 67 | 1.09 398 7 195.9
34 1.22 442 1 n.d. 68 1.15 429 7 168.9
35 1.07 400 1 n.d. 69 6.69 457 6 192.8
36 1.1 430 1 n.d. 701 0.96 399 7 nd
37 1101 | 409 1 n.d, 71 ] 1.06 | 399 7 |1ss
38 1.16 401 1 n.d. 72 1.13 398 7 146.3
39 1.23 381 1 n.d. 73 6.27 429 6 184.1
40+ 1.20 411 1 n.d 74 | 587 429 6 153.3
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General procedure A 5 The LC measurement was performed using an Acquity UPLC (Waters) system
comprising W%M&%@P a sample organizer, a column heater (set at 55 % a dlode -array detector
(DAD) and a column as specified in the respective ragthods below. Flow o e BoitiH vas splitto a
MS spectrometer. The MS detector was configured with an electrospray ionization source. Mass
spectra were acquired by scanning from 100 to 101000 in 0.18 seconds using a dwell time of 0.02

seconds. Thecapillary needle voltage was 3.5 KV and the source temperature was maintained at 140
C: Nitrogen wasaisé¢d (%s twweétgﬁliéeqm@clt%qpquigitl@qr ! aTRF!)DEl}_:[‘O{R%%% l\j\:i(th gdﬁl,\?,vtaec s";;@g?e%ss
e 1 o 1 o il e Sl
an autosamp er?% coliin ovdr? a UV detectol 2aft’d coldi#th ad dfecifietin rhe_teipem%é%iéjhods
below. Flow fromt the téumn Was split to7a MS spestromdtsr. The@M$S detactor wasyconfigusies with an
eIeptrqspray onizatjop gources7khe capillary voltage was 3, kV, tp%z Jqugéjlrup()le te/mpe@%%was_
maintained a 1%) X :ilqg the %EEOIV<atl?1n7tempelr2azt%r p V\a?fzu ) bzls\ll rog&q Was usq}u asttt fduc ulizer
gas. Data acquisttign-wéas-pertotted-with —

79 1.15 448 7 n.d. 113 1.19 460 7 139.5

80 1.25 471 7 n.d. i14 112 434 7 n.d.

81 1.28 441 7 n.d. 115 | 1.54 450 2 n.d.

82 1.20 442 7 n.d. 116 | 9.50 450 5 n.d.

83 1.17 413 7 n.d. 117 | 1.G63 417 7 189.2

84 6.45 457 6 172.3 118 | 1.17 428 7 n.d.

85 (.97 417 7 n.d. 119 | 1.39 418 2 179.6

86 (.97 425 7 253.6 120 | 0.79 45% 7 n.d.

87 1.14 444 7 n.d, 121 1.18 456 7 176.2

58 1.16 456 7 n.d. 122 | 1.10 466 7 n.d.

89 1.15 446 7 n.d. 123 | 1.37 454 2 208.9

30 1.12 302 7 n.d. 124 | 1.15 399 7 n.d.

91 1.04 432 7 190.7 125 7 116 444 7 211.0

92 | 0.99 434 7 n.d. 126 | 1.20 499 7 180.2

93 1.11 447 7 191.6 127 | 1,30 454 7 201.1

94 1.27 470 7 nd 128 | 1.38 467 7 n.d.

95 1.37 459 2 nd. 129+ 1,37 440 7 n.d.

96 1.07 377 7 n.d. 130 | 1.45 468 7 nd.

97 1.19 456 7 183.0 131 1.13 437 2 n.d.

08 1.17 426 7 158.8 132 1 .90 424 2 240.0

99 1.15 454 7 190.1 133 1.20 427 7 n.d.

100 | 1.12 457 7 204.6 134 | n.d n.d. n.d, 258.8

101 1.13 468 7 173.6 135 | 0.99 411 7 220.0

102 | 1.30 484 7 n.d, 136 | 124 442 7 230.5

103 | 1.27 437 2 n.d, 137 | 1.31 455 7 n.d.

104 | 1.14 422 7 n.d, 13§ | 4.38 409 6 168.9

105 | 1.05 430 7 n.d. 139 | 1.17 439 7 163.2

106 ) 1.03 418 7 194.2 140 1 1.31 451 7 nd

107 | 1.06 434 7 118.3 141 | 6.20 403 6 n.d.

108 | 6.83 438 6 n.d. 142 1 1.17 417 7 nd




an Agilent Chemstation data system. General procedure C The HPLC measurement was performed
using an Alliance HT 2790 (Waters) system 25comprising a quaternary pump with degasser, an
autosamplegyg salvpameyen (set at 40 C, unless otherwise indicated), a digdesaray sigtgstor (DAD)
and a column as specified in the respective methodisthelow. 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 1 second using a dwell 30time of 0.1 second. The

capillary needlevoltage w perature WO
20101089292R@I/EP201D/051244  I32MSvas impintainethat|140 C| Nitrogen wasueed am.the
nebulizer gas. Rata alfuisitlsh Whs PRifermed v ¢ Wa@gs-MiE‘oma@? sSLyprPenivex data
system. LCM lIXI,)etwod I'Tn"addifion fo general grol():ge dure f?: Reversed phase UPLCT (Ultra
Performance it SV%rc matography)-was eafied dutlona L‘ri?}é% ethiisHoxane/silica h}?"ﬁd (BEH)
C18 column (17#9Hm, 0% x 5034%m; Watets Acqldfy with d How daté of 08 MmUmin. Two mbilé phases
(25 mM N1440A6 in H20/CH3GIN 95/5; mobile phase Bt GH3CN);were used ta run-a gradientcondition
from 95 % A and.o 7 B to ,5,%?5'3‘ and 95.]% B 01&5,,32:“'”“5&% (rr_llmga_\r d_ h&lg for 0;3 gnn'; Mr]n‘ln_J‘e Ction
volume of 0.5 s uset-Coneth-vottagewas 10|V for positiveignizatiorrmode-and-20-v-for
negative ioni atttn mbde. L CHME Méthod’2 In addiion to émmrﬁl-?ﬁr cedlie A-|Revérse Il‘ihéﬁ(: UPLC
was carried qut¢mn a BEH C18wolumn (2.7 pm, 24l X 50 mra; Wasers Acgaity) with @ flow rate of 0.8
mUmin. Twompgile phases (gbile phage A:|0,1 %o form'i%acidlingZOIIyggOH 95/5'2mobuI§O%§ phase
B: MeOH) wef& User to runm a gradient conditiqn from 95 96 A and tAand 95948 4.3 min
and hold for 0-23hin- AR injecioh-valume of 0.5 ifwas uskl..Cdrs violtalfd wab 10 ¥ for pddltive and
20 V for negativélionizafion mide. LCMS Methodd3 Ih addition totgenerakproceduré B: Rewndrsed
phase IIPLC W@@cérqig(ﬁ out gnia YMC- 20 Pagk ODS-AQe 18 codumn (446 x b0 nmyn) witha flaw rate
of 2.6 rl/min. A radrbeﬁpt nun was uged from 9b % watef and™® % CIRLCN.to 9% % CH3CN in 4.80 mm
and was hol fé? 126 ‘n’?’.. —Mass-speetre-were-acguied-by Leanding frofd1001te-1400- .,hgﬁgo
volume was 101f4. Caldbnn tedtferature was 35 @ L CMSIMethdd 4 251F%ddition td genedPgrocedure
C: Column heates wasset at 66sC. Revegsed phase | HPLEwvas eariied gyt on an Xterra) MG C[L8
column (3.5 pm 4.6 &QO mm) withl a flow rate of.1.6 m n] Threg mojile plhases (mopllg phase A:

56 . 4 ) .d. ) . h
95 % 25 mMMINT= éb + 159 2\?HSCN, mobite pllcclibt' B.L%%ljlés(:l" ; i'%L biic‘gpl ase-C-iviett )é\%e%
employed to radient caidition frafh 100 %4 to 5098 B addEd11/616 in 6.5 Minuted 784100 %
30B in 0.5 min &=1¥d holgbtheseswonditionsfor 1| pip.@nd regguilirage \witk100% A for 1.5 migutes. An
injection volumg,ef 19 gl was pged. Coneg voltage was ]Ol\égfolr pQqsitive ipnization mode aggﬁ%o V for
negative ionizationmjmode: ' ' ' - '

160 | 0.82 332 2 n.d. 19G | 1.28 472 7 191.7

161 | nd n.d. nd. 176.9 191 | 1.13 443 7 n.d.

162 | n.d n.d. n.d. 157.1 192 | 1.28 470 7 n.d

163 | 1.01 423 7 155.2 193 | 134 444 2 n.d.

164 | 541 390 0 n.d. 194 | 1.44 456 7 175.2

165 | nd n.d. - 183.6 195 | 1.16 404 7 168.9

166 | 0.96 331 2 n.d. 196 | 1.12 404 7 171.5

167 | nd n.d. n.d. n.d. 167 § 1.14 401 7 nd

168 | 1.22 459 7 170.8 198 | 1.30 436 7 230.1

169 | 1.27 537 7 n,d, 199 | 0.9] 430 7 nd

170 ¢ 1.42 404 2 239.8 200 ; 0.82 401 7 217.5

171 | 1.12 418 7 n.d. 201 | 6.92 455 6 n.d.

172 1 0.77 30{) 7 n.d. 202 1 6.26 402 ) d,




LCAIS Alethod 5  In addition to general procedure C: Column heater was set at 45 C. Reversed
phase 35 HPLC was carried out on an Atlantis C18 column (3.5 um, 4.6 x 100 mm) with a flow WO

2010/08929¢l330ReAEP2010/05 244 rate of 1.6 mUmin. Two mobile @ﬁ&?&lﬁ&hase A: 70
% MeOH + 30 %1420; mobile phase B: 0.1 % formid‘aeid in H20/MeOH 95/5) were employed to run a
gradient condition from 100 % Bto 5 % B + 95 % A in 9 min and hold these conditions for 3 min. An
injection volume of 10 pl was used. Cone voltage was 10 V for positive 5ionization mode and 20 V for
negative ionization mode. LCMS Method 6 In addition to general procedure C: Reversed phase HPLC
was carried ouldfRan Xten-a MS C18 column (3.5 p.m, 4.6 x 100 mm) with a flow rate of 1.6 mUmin.

LOCLIZON: et chacp e MR e Sy e o i e e e o 1 06 4
; mopbi 3 were oyed 1o run a gradient condition fro % Atol %A,
49% B and SOOJCDJ in 6.5(El Sn@rl% t%/!%’oo A-and grgb%eg%v nn%?n%gr?dsﬁgﬁg RELE ERBIGBRSHE 19 and
reequilibrate wit4E6% ERINS Fhitd Cafifjeedi6Rd ditaacsparoivtivasneddHEOROVEIRYedvas 10 V
for positivé an#2DN36xstegativiydonizationiru dbifl SGMS dethad7 faradstition teoganera)

pfOCGVC\l/U rte AZARQM%K/%QG_%@%Mﬁ%ﬁﬂé%ﬁ?@)’i%f&;&ﬁ ﬁs@%_‘%%%%ﬁs%%@a?ﬁ ! llj\lnl]Enlgf%) Z um, 2.1 x50
mm; Waters Agquity) with a. mi/min. obi ses (25 m cin
H20/CH3CN 9%%%3%?{2' iﬁase :%&Sz%%f’wer %ﬁ@ﬁiﬂ%m iehtedhdifidon fFBnf'9% % A and 5
% Bto5%A éhc(ﬂ@b%lésig H)3 Thikh-ah BrB1a X0 B 1fid: AR idjdetibhlvclihédofe’sigiivds used. Cone

voltage was 301, Tai (positxie7dhd 3¢y farnegativenanizatiory modenMeling, Raints s52fkeria number of
compoungs, m;@j'ging points (m.p.) were determined with a DSC823e 25(Mettler-Toledo). Melting points

were measuree (;Nithogntgg? sﬁrw{g g{@dﬁg}gf %%é@/minéte. Maximum temperature was 400 C. Va_Iues
are peak values. The féstits o y R @R bre! S &% 3fhhi % Retention
time (Rt) in mifs; JNBHI- P bk Idrot6ridtée Mol Elie) HICMB detifodl BricdrHn. (Mgt pgint in C). (n.d.
means not detenyiiriey)7. WQd204D0B920Bp |34 RE T/ERLOE0I0G]. 2447 WQ Q04480297214 35
-PCT/EP2010/051244, YMP, 2030(08P29% 53 (s, 1 1),
15 Compound 3: 'H NMR (360 MHz, DMSO-ds) 8 ppm 2.46 (s, 3 H), 3.92 (s, 3 H), 6.82
(t, /=7.1 Hz, 1 H), 7.06 (d, /=7.5 Hz, 1 H), 7.09 (dd, /=85, 2.0 Hz, 1 H), 7.19 (d, J=2.0
Hz, 1 H), 7.24 (s, 1 H), 7.30 (t,./~8.8 Hz, 2 H), 7.56 (d, /=8.4 Hz, 1 H), 8.04 - 8.09 (m,
3 H), 839 (s, 1 H), 8.48 (s, 1 ).
Compound 4: 'H NMR (400 MHz, DMSO-ds) 0 ppm 2.64 (s, 3 H), 2.65 (s, 3 H), 3.83
20 (s,3H),3.89(s,3 H), 6.87 (t,/=7.1 Hz, 1 H), 6.94 (dt, /=6.4, 2.8 Hz, 1 H), 7.04 - 7.09
(m, 2 H), 7.18 (d, /=2.2 Hz, 1 H), 7.36 - 7.44 (m, 3 H), 7.60 (d, J=8.4 Hz, 1 H), 7.88 (d
J=6.7 Hz, 1 H), 7.97 (s, 1 H), 8.45 (s, 1 H).
Compound 5: 'H NMR (360 MHz, DMSO-d;) 8 ppm 2.22 (s, 3 H), 2.60 (s, 3 H), 2.65
(s, 3H),3.77 (s, 3 H), 3.83 (5, 3 H), 6.87 (t, /=7.1 Hz, 1 H), 6.94 (dt, J=5.9, 3.0 Hz, 1
25 H),7.03-7.10 (m, 2 H), 7.16 (d, J=2.0 Hz, 1 H), 7.20 (d, /=8.3 Hz, 1 H), 7.37 - 7.43
(m, 3 H), 7.88 (d, J=6.8 Hz, 1 H), 8.46 (s, 1 H).
Compound 6: 'H NMR (360 MHz, DMSO-ds) 8 ppm 2.14 (s, 3 H), 2.64 (s, 3 H), 3.77
(s, 3H), 3.78 (5,3 H), 3.83 (5, 3 H), 6.85 (t,/~7.1 Hz, 1 H), 6.94 (dt, J=6.0, 2.9 Hz, ]
H), 7.00 (d, /=7.5 Hz, 1 H), 7.00 - 7.04 (m, 1 H), 7.12 (d, /=2.1 Hz, 1 H), 7.16 (d,
30 J=8.2Hz, 1 H),7.38-7.42 (m, 3 H), 7.65 (s, 1 H), 7.83 (d, J=6.7 Hz, 1 H), 8.25 (s, |
H).
Compound 7: 'H NMR (360 MHz, DMSO-ds) & ppm 2.04 (s, 3 H) 2.38 (s, 3 H) 3.80 (s,
3H) 6.81 (t,/=7.32 Hz, 1 H) 6.99 - 7.11 (m, 2 H) 7.16 (d, /=1.83 Hz, | H) 7.24 (d,
J=8.42 Hz, 1 H) 7.30 (t, J=8.78 Hz, 2 H) 7.99 - 8.15 (m, 3 H) 8.39 (s, 1 H) 8.48 (s, 1
35 H).
Compound 8: "H NMR (360 MHz, DMSO-ds) & ppm 2.04 (s, 3 H), 2.38 (s, 3 H), 2.65
(s, 3 H),3.79 (s, 3 H), 6.88 (t, /=7.1 Hz, 1 H), 7.04 - 7.11 (m, 2 H), 7.16 (d, J=2.0 Hz, 1

sl
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compounds, IH NMR spectra were recorded on a Bruker DPX-360, on a Bruker DPX-400, or on a

Braker Avangg @@g sRegirometer with standard pulse sequences, operatlr;%%g@% % d 600 MHz
respectively, using CHLOROFORM-a' 5or DMSO-#&as solvents. Chemi 8 are reported in

parts per million (ppm) relative to tetramethylsilane (TMS), which was used as internal standard.
Compound 1: 1I-1 NMR (360 MHz, DM80-616) 6 ppm 2.11 (s, 3 H), 3.80 (s, 3 H), 6.81 (t, 1=7.1 Hz, 1
H), 7.03 - 7.13 (m, 2 H), 7.18 (d, 1=2.0 Hz, 1 H), 7.28 (d, 1=8.4 Hz, 1 H), 7.30 (t, J=8.7 Hz, 2 H), 8.02 -
8.11 (m, 3 H), 8.27 &\ AL.HyBIIIs, WH], B52.[s7.2 Hi@]—ii)mpmond:?. ST NMB, (386 (WIHz, DM80-d6)
6 pp 2I |141) (iﬁEW?erzf%@; ag@ §§Q6($}$z|'ﬁ)fﬁ 8 ,531&)1 6.88 (t, J=7.1Hz, 1 H)36 94 (gt( J= g a)
z m,
7.90 (d, 1=6.8 fdg W%i 5?;];? ‘%zf ORB oé?cwjé %I?’TF%@E (gg’@ ri%g%f?/rso -d6) 6
ppm 2.46 (s, 3@) %ﬂéé%é D, % 1< @r?—??(d:;d‘fa 1187, 5 Hi 619%), 77009 ud, §%8.5, 2.0
Hz, 1 H), 3.19 {d 1. ma)zmmgmea 2§:Iﬂ, H})7 BO2(t,138.8:H2,12) H) 5T &b Lel1 318:41HT),1 H), 8.04 -
8.09 (m, 3 H), 8@@ I-H)5 85483, g. Compound 4 IFINMR (400 MHz, DM80-d6) 6 Ppm 2.64 (s,

3 H), 2.65 (s, ( 8 71Hz 1 H), 6.94 (dt, J=6.4, 2.8 Hz, 1 H),
o oo o R R S DR e S e S R e e 1ok
Hz, 1 H), 7.97 (@d ﬂFf) Ig 14@(@,» i H). t%?r{p@’uﬁ& SIaHNMFé’ 560! MHz DiSBLY6) B (prr2.22 (s, 3 H),
2.60 (s, 3 H), 2G5A$)3HH1 &dd/A8.8, B BB3 (9),3 HY (6d83r=(8 O=(61HAZ2 Wk B94ddk=935.9, 3.0 Hz,

%dziH% g}giz” 748m, 1?1 H),38.46 f%ﬂs%’r)g*zjjz H)H; g 901 £ ﬁZH;%rg)d E?))367 p7m 4;, ﬂ' (g, .;)H; 88

2.64 (s, 3 H), 39 %’?é’“% )t 3%@@@&@ 51gls. (@%%‘%F 1425 APRR2 345, 8 B2 6if9=6.0, 2.9 Hz, 1
H), 7.00 (d, J= 2. K, 2 H), 7.100- 37,0402, H)HD, 76,42 {dH1-2. &Srﬂz, A 6R16 6130128, Hz, | H), 7.38

-7.42 (m, 3 H),6796$d($,,ﬂz$m 7.881d1 19660okizs, 1 H), 8:2p((s/7H)HEompoynd (4d 14NMRy(360 MHz,
DM80-d6) 6 ppry (_§§ (s 3 H)3.80 (s, 3H)6.81(t 1=7.32'Hz, 1 1) 6.99 - 7.11 (m, 2 H)
2

7.16 (d,1= 183H 1 =8.42 Hz, 1 H) 7.30 (t, 1=8.78 Hz, 2 H) 7.99- 8.15 (m, 3 H) 8.39 (s, 1
H) 8.48 (&1 3§Pﬁ’péb?ﬂd3r EMEROGEG R BfR160 A5y6Ep Y @0342@; B79)(s238XS &H), 2.65 (s,
3 H), 3.79 (s, 3}, 16)889¢, 17 .F=Bi4, 1. wlzmm 70402 )HZ, 164d 715427026 Bnl 4 H),
7.43 (t, J=8.7 Hz, 2 H), 7.92 (dd, /~8.4, 5.4 Hz, 2 H), 8.23 (s, 1 H), 8.53 (5, 1 H).
Compound 13: "H NMR (360 Mz, CHLOROFORM-@) & ppm 3.84 (s, 3 H), 3.89 (s, 3
H), 3.94 (s, 3 H), 6.89 - 6.93 (m, 2 H), 6.97 (dd, /=8.2, 2.1 Hz, 1 H), 7.07 (s, 1 H), 7.21
20 -7.28(m, 4 H), 7.45 (d, J=8.2 Hz, 1 H), 7.75 (dd, J=8.6, 5.3 Hz, 2 H), 7.79 (s, 1 H),
7.83 (s, 1 H).
Compound 14: "H NMR (360 MHz, DMSO-ds) & ppm 2.46 (s, 3 H), 3.86 (s, 3 H), 3.92
(8, 3H), 7.18 (d, /=5.8 Hz, 1 H), 7.23 (s, 1 H), 7.46 (t,./=8.8 Hz, 2 H), 7.53 (d, /=9.0
Hz, 1 H), 7.93 - 7.99 (m, 4 H), 8.03 (d, /=5.8 Hz, 1 H), 9.26 (s, 1 H).
25 Compound 15: "H NMR (360 MHz, DMSO-ds) & ppm 1.59 (d, J=06.9 Hz, 6 H), 2.47 (s,
3 H),4.58 - 4.69 (m, 1 H), 7.20 (t, /=8.1 Hz, 1 H), 7.35 (d, /=8.8 Hz, 1 H), 7.38 (d,
J=7.9 Hz, 1 H), 7.39 (s, 1 H), 7.43 (t, J=8.8 Hz, 2 H), 7.74 (dd, J=8.6, 5.5 Hz, 2 H),
7.83 (dd, /=8.8, 2.5 Hz, 1 H), 8.24 (d, /=8.0 Hz, 1 H), 8.52 (d, /=2.4 Hz, 1 H), 9.14 (s,
1 H).
30 Compound 16: 'H NMR (360 MHz, DMSO-ds) 6 ppm 2.45 (s, 3 H), 3.86 (s, 3 H), 3.86
(s, 3H), 6.97 (dd, /=8.5, 2.0 Hz, 1 H), 7.07 (d, J=2.0 Hz, 1 H), 7.14 - 7.25 (m, 4 H),
7.43 (t, J=8.8 Hz, 2 H), 7.49 (d, J/=8.5 Hz, 1 H), 7.92 (dd, J=8.6, 5.5 Hz, 2 H), 8.50 (s, 1
H). )
Compound 18: 'H NMR (360 MHz, CHLOROFORM-d) & ppm 1.66 (d, /~6.95 Hz, 6
35 H)2.56(s,3H)4.73 (spt, J=6.92, 6.77 Hz, 1 H} 7.13 (s, 1 H) 7.15 - 7.22 (m, 3 H) 7.22
~7.28 (m, 2H) 7.40 (s, 1 H) 7.54 (d, /=8.78 Hz, 1 H) 7.62 (dd, /=8.60, 5.31 Hz, 2 H)
7.69 (dd, /~8.60,2.74 Hz, 1 H) 8.61 (d, J=2.56 Hz, I H).



H), 7.24 (d, J=8.3 Hz, 1 H), 7.36 (t, 1=7.4 Hz, 1 H), 7.49 (t"1=7.5 Hz, 2 H), 7.86 (d, 1=7.7 Hz, 2 H),
7.89 (d, 1=6.7 Hz, 1 H), 8.48 (s, 1 H). Compound 9: 1H NMR (360 MHz, CHLOROFORM-d) 6 ppm
3.76 (S, 3 Hly3 8k (Redd). 3-85 (5. 3 H), 6.24 (d,1=1.9 Hz, 1 H), 6.92 (d, J=2.1 Hz, 1 H), 6.94 - 7.01
(M, 2 H), 57.14 (s, 1 H). 7.17 (d, 18.2 Hz, 1 H), 7:22397.32 (m, 4 H), 7.52 (& JERBH{SE4%) 7 75 (dd,
J=8.5, 5.4 Hz, 2 H). Compound 10: IFINMR (360 MHz, DMSO-d6) 6 ppm 2.35 (s, 3 H), 3.86 (s, 3 H),
7.21 (dd,1=8.1, 1.4 Hz, 1 H), 7.25 (t, 1=7.8 Hz, 1 H), 7.39 (d, 1=8.8 Hz, 1 H), 7.44 (t'1=8.8 Hz, 2 H),
7.81 (dd,1=8.8, 2.5 Hz, 1 H), 7.94 (dd, 1=8.6, 5.6 Hz, 2 H), 8.28 (dd, 1=7.5, 101.3 Hz, | H), 8.32 (s, 1
H), 8.47 (d, 1=2&repddiaf: SR NERY3)) MbmpuoMsdLdk) E@WR@@M@%@HL@%%@ M-d) 6
DD, £.97 (i o DG AT At G s %61@3?;3 ) R 5?%61857 iz, 34,
A
7.85 (s, 1 H). 1751L e 37 & ]%?2%1)'1—259 V&E} %%ﬁzl Biedl 465t rof&'f"éh()‘ 31953 H), 3.86
(s, 3H), 6.95 (éija}f- zé02503|11£121 3151)79@6 (- 3=2.8Hz, 1 H), 7. 15 7.26 (m, 4 H), 7.43 (t, 1=8.7 Hz, 2
H), 7.92 (dd"JBhpbubdizs 2 HINBIRI 160 MH), BSBG. ) peonwond 43¢k Mﬂﬁ%@oﬂ\ég"z
CHLOROFOR 3 ) 93 H), 6,97 (dd,
CHLOROFO! Mﬁlﬁo@ aﬂéwﬁ?ﬁ’ '1"}412)37817%2% ﬁé% *i H% Illfd: ’99% higesa
Hz, 2 H), 7.7 j %’ %‘(iz ﬁ%””é@r&p&&iﬂh ll\lri%‘g @M@&%Gp@ﬁéméma (s, 3 H),
3.86 (s, 3 H), 892@%4@)871181)@%@814): 1 H), 7.23 (s, 1H) 7.46 (t, 1= 88Hz 2 H), 7.53 (d,
(1 9.0 Hz, 1 HXC@@@unt 99-(IF Kvik BOBNHATTB HROFORY. a( 11n|j)49? poind 15: (H NMR
360 MHz,DM 7 20 (t, 1=8.1
e, 1 1) ssﬁ 3"@ D S s ] 6‘?5235% %3?2 ﬁ“é’*@@‘f 2 1), 774
(dd, J=8.6, 5. 5 P9 Heghid 12658 Hb 729 (186} B3z ’iiﬁr) 8. 82 1E04 Hz, 1 H),
9.14 (s, 1 H). %mﬁﬁﬁmurﬁ)ﬂ%ﬂﬁmmrﬁxm@ MHZHDMBOLAIE)/6-qpn 27458, BHH), 3.86 (s, 3 H), 3.86
S) 37 '1)9 ?dsq (Qehlei 270 ‘ﬁgNM%) 60OV, L2 ORerbR T4 5 ?.#z%(m 43@%& % 8§§ |§§1\1]; 8R 8(;620 2
oun
MHz, CHLOR_Oﬁ?—‘%ﬂ é %ﬁ%’ ;?dsgfﬁ’éﬁfé ﬁ 1595@{ f)%zq%&a bf% ?l?&rp 3/Spt H6 98)6.77 Hz, 1
H) 7.13 (& 1 H} %218 /755 g 3H)1 § $ 26, DT, Gldy784D 0 ﬂH)ﬁBA’/(% {878 Hiz1 H) 7.62
(dd"t=8.60, 5.21FHZ8 20H},7.69.(dd,J=8.60, 2.74 Hz, 1 H) 8.61 (d, 1=2.56 Hz, 1 H). WO

20101089292 i OpIRp -d6) 6 ppm
1.68 (d, 1=6.9 ( )4 71-4.82_(m, 1 84 Hz, 1 H)
7%5% 95’&04@ @ﬁﬂa%gﬁ @gg?(bm%w g %%%fy&: %%“ﬂ%&%%%'tﬂ%ﬁ %?&s

6.98 (s, 1 H) 7.442 75 Q )5 S=g42/H H)h76’16&(§"“§§65ﬁf >H) 764 1 H) 7.95
(dd,1=8.60, 5.3T H2 HeH) 9 7 1pissL HHA.98 Gorideube, 29)HRNME, (BB0.MHz, DMSO46) 6 ppm 3.93
(18 2SZHO) &821 (C)dmﬁoaﬂtm iPHNMRB(wt)) mmmﬁ;&% Fpbin(144a8-4%. 16521%@}1]} t*)sz; %1 (g "

VA m
836 . 11 é’ﬁ Wi f§f81 ‘ﬁgﬁf oo AT R iy CH oidom) 6 pom
2.49 (s, 3 H) 255 1 75 el 173256135 LED O] b5 ¢ddir=8.42, 2.93 Hz, 1
H) 6.94 (d, 1= §@BHGI§H4 P@ HNMRJ(ﬁ?m(@ﬂI:@MQP]@&W—H)) F1980-2.80 (608 BHH)S0.54, ¢d, 1=2.56
Hz, 1 H) 7.60 @m3&H)s7369)(.90 H) 7 TLedd (6508943 o). Gosm anctm 3t (MR (600 MHz,
CHLORGEORM6 DRI £ 5350315 3 25 5152 Had (10 S L9151l 48 5417 50 @, 3245

Hz, 1 H), 7.60.(d, 124.6 HZ
), 1:60(d ]1H)772(dd J=8.60, 5.31 Hz, 2 H).

Compound 97: "H NMR (360 MHz, DMSO- -ds) & ppm 2.46 (s, 3 H) 2.54 (s, 3 H) 3.83

(s,3H)3.86(s,3H)3.94(s,3H)7.02(s, 1 H) 7.11 - 7.17 (m, 1 H) 7.22 (s, 1 H)7.40 -

7.46 (m, 2 H) 7.46 - 7.54 (m, 2 H) 7.77 (dd, /=8.78, 1.83 Hz, | H) 8.32 (d, /=1.83 Hz,
30 1H)9.24(s, 1 H).

Compound 99: 'TH NMR (600 MHz, CHLOROFORM-d) 8 ppm 2.53 (s, 3 H), 2.66 (s, 3

H), 4.03 (s, 3H), 7.12 (br. s, 1 H), 7.15 (s, 1 H), 7.19 (s, 1 H), 7.36 (d, /=8.5 Hz, 2 H,

7.36 (s, 1 H), 7.62 (d, /=8.5 Hz, 2 H), 8.00 (s, 1 H).

Compound 101: 'H NMR (360 MHz, CHLOROFORM-d) & ppm 2.57 (s, 3 H) 3.91 (s,
35 3H)722(s,1H)7.24-7.33 (m, 2H) 7.36 (5, 1 H) 7.45 (s, 1 H) 7.61 (d, J=8.78 Hz, |

H) 7.71 (dd, J=8.78, 2.93 Hz, 1 H) 7.77 (dd, J=8.78, 5.12 Hz, 2 H) 8.64 (d, /=2.56 Hz,

1 H).



157.62 (d, 1=8.7 Hz, 2 H), 7.62 (s, 1 H), 7.77 (dd, 1=8.1, 6.0 Hz, 1 H), 7.94 (d, J=8.7 Hz, 2 H), 8.20 (s,
1 H). Compound 60: IFINMR (600 MHz, CHLOROFORM-d) 6 ppm 2.52 (s, 3 H), 2.53 (s, 3 H), 6.99 -
7.05 (M, 2 Hyed HBysuolobl). 7.59 (s, 1 H), 7.64 (d, J=8.5 Hz, 2 H), 7.74 (d, J=7.2 Hz, 1 H), 7.76 (s, 1
H), 7.93 (d, 18.6 Hz, 2 H? 8.24 (s, 1 H). 20 Compousic-89: 'H NMR (360 MISZ/ERAEHIEIBH6 ppm 1.64
(d, 1=6.95 Hz, 6 H) 2.52 (s, 3 H) 4.72 (spt, 1 H) 7.18 (dd"J=11.89, 1.65 Hz, 1 H) 7.52 - 7.64 (m, 4 H)
7.73 (d, 1=8.78 Hz, 1 H) 7.87- 7.94 (m, 3 H) 8.60 (d, 1=2.56 Hz, 1 H) 9.74 (br. s., 1 H). Compound 95:
'H NMR (360 MHz, CHLOROFORM-co 6 ppm 2.52 (s, 3 H) 3.80 (s, 3 H) 3.89 (s, 3 H) 3.94 (s, 3 H)

6.39 (d,1=1 83 Etmnio)oL67: | 6. WG%W%QEQ@ORWE&@%%HM%H TSN 7,19 - 7.28

(m, 2 H) 7.29 ( 97:'HNMR
(360 Mz Dmgi%)?}@@gg"é ‘f@?ﬁ*l @ggg j‘%?a%ﬁé &;"6“8?& 31 7.02 (5
1H)7.11-7.17 (M gﬁg '(Zs 17@6(?%? (8. My &7 M HY 787y dED=R6P8, 1.83

Hz, 1 H) 8.32 (& Hyz 1361 H) 9 24 (s, 1 H). Compound 99 'H NMR (600 MHz,

?TS%R?EH?F%M"’MMQZ e T sk fg%@%sao;;s i Empouna
o IO s o ae B Sgroo

101: 'H NMR (
7.33 (m, 2 H) 736 (”E ééﬂl & 118 B (%H ff&—ﬁ%%@%ﬂ;ﬁ@)ﬂs%(@@ Hz, 1 H) 7.77
(dd, J=8.78, 5.428:8, 3.¢4) 18262 B, 812956, Hz? DH)Lz, WH)Z{HSO(BMZPBE /EHX@];@/@;‘S@%@ Compound
o, 1) 690 (80715 050328 | b bt ot ST AN 756

VA t Z,
J8.78 Hz§c1)9H)§j7gI 2;116 383(%525%12 %7&)]5%% 5@%7 Gﬁi‘) o123 H e (&00 MHz,
DMSO0-6/6) 6 p’é?w?é%g 1874 2EA @0 6H) BF1o%(B Hﬁﬁ%ﬁzslﬁm 7600!qs,/48H4) 7530 (d, 1=8.48
Hz, 1 H) 7.34 (da, 33509 11(4 1 I SFY A A9 (63 ) V}ﬁ%(&g]{ﬂSﬁg HZE2, ), 79 (dd, 1=8.48, 2.02 Hz,
1 H) 7.94 (dd, Eo88Sna 650H2: & (ki 1 s, 114).
Compound 12 g%ﬁfgl évly 202?&) p%%%l\ﬁ) @96%%@35&35%%8%5%5'@3}39(4 10 (s, 3
H) 6.65 (d, 1=8.0 ﬁ é %% Ly% G 30 i, DHAY 730 7 344 H) 7.39 (s, 1
H) 7.62 (Eﬁ 1= é’ A3 87 H 4747?6{6& 754260 5. 30 H 202 FF 705 (49 TP 8125.56,(4=7:68Hz, 1 H) 8.48
(d, 1=5.12 Hz H1zH) HC® ftpeuh#i1.39: 'H NMR (360 MHz, DMSO-d6) 5 ppm 2.48 (s, 3 H) 3.76 (s, 3 H)

3.86 (s, 3 H) 6,984 2 & Hz 1 57.37 (s, 1
) 744 (. 158 i?gm‘f%‘} M&*&%%%%?ﬁﬁ%% ﬁﬁ%&é ﬁﬁil:ﬁ) %%% )
Compound 15 z 6" 59 2 3 H)2.13
-2.22 (m, 1 H) 1287’53% 111:—.11379@}% B HSBI®A { sstsmsffad;zrﬁa 4271 BRSHZ, A= H).9809,(d, 1=1.83
E)z 9172)(23138 (@&Bgfﬂi HH) E B &,55Hs 85l 308 Hzpd 26k1):8.Q6 (1 ﬂ(%L H) Zg% éS( I l;)sz 264(9U(r 53 ﬁ)
r.s.g ap%m Z(qsg : S
P88 (d, 1=8.78

6.91 (t, 1=6.9 qzj9 03 d/7§:3(g Mﬁﬁ 4&\66%3%@%2’
Hz, 1 H) 7.68 ? =% é}&%z 937@@1“17—"726@4&511 67(811 (U F877 58 Hz, MIRYTT85 -7.93 (m,
2 H) 8.65 (d, 142/58.FizHz, HFD. 775@ VH)68 Hz, 1 H) 7.76 (t, J=7.68 Hz, 1 H) 7.81 (dd, J=8.78,

2.56 Hz, 1 H) 7.85 - 7.93 (m, 2 H) 8.65 (d, J=2.56 Hz, 1 H) 8.77 (s, 1 H).

25 Compound 173: 'H NMR (360 MHz, CHLOROF ORM-d) & ppm 2.44 (s, 3 H) 2.57 (s,
3H) 6.82(t,J=7.14 Hz, 1 H) 6.95 (d, J=6.95 Hz, 1 H) 7.31 - 7.42 (m, 3 H) 7.4 (s, 1
H) 7.48 - 7.62 (m, 4 H) 7.69 (dd, /=8.42, 2,56 Hz, | H) 8.64 (d, J=2.56 Hz, 1 H).
Compound 186: "H NMR (360 MHz, CHLOROFORM-d) & ppm 2.52 (s, 3 H) 3.94 (s,
3H)3.95(s, 3 H) 6.90 (s, 1 H) 6.92 (d, J=2.20 Hz, 1 H) 6.98 (dd, J=8.42, 2.20 Hz, 1

30 H)7.27-7.33(m, 3 H) 7.68 (d,/=8.42 Hz, 1 H) 7.79 (dd, /=8.23,531 Hz, 2 H) 8.45
(s, 1 H) 8.61 (s, 1 H).
Compound 187; 'H NMR (400 MHz, DMSO0-ds) 6 ppm 2.49 (s, 3 H), 3.88 (s, 3 H),
7.10 (d, /=5.6 Hz, 1 H), 7.26 (d, J=3.5 Hz, 1 H), 7.33 - 7.38 (m, 2 H), 7.44 (t, J/=8.8 Hz,
2H), 7.66 (t, /<8.5 Hz, 1 H), 7.98 (dd, J/=8.7, 5.5 Hz, 2 H), 8.15 (d, /=5.5 Hz, 1 H),

35 9.48(s, 1 H).
Compound 190: 'H NMR (360 MHz, CHLOROFORM-d) & ppm 1.35 (d, J=6.95 Hz, 6
H) 2.53 (s, 3 H) 3.10 (spt, J=6.95 Hz, 1 H) 3.93 (s, 3 H) 3.96 (s, 3H)6.96 (d, /=1.83



25 Compound 173: 'H NMR (360 MHz, CHLOROFORM-0 6 ppm 2.44 (s, 3 H) 2.57 (s, 3 H) 6.82 (t,
1=7.14 Hz, 1 H) 6.95 (d,1=6.95 Hz, 1 H) 7.31 - 7.42 (m, 3 H) 7.44 (s, | H) 7.48 - 7.62 (m, 4 H) 7.69
(dd,J=8.42, ¢§6izedokhs 8.64 (d, 1=2.56 Hz, 1 H). Compound 186: 'H N%@H—g& ”
CHLOROFORM-0 5 ppm 2.52 (s, 3 H) 3.94 (s, 3-H}3.95 (s, 3 H) 6.90 (s 1 5.20 Hz, 1 H)
6.98 (dd"T=8.42, 2.20 Hz, 1 30H) 7.27 - 7.33 (m, 3 H) 7.68 (d, J=8.42 Hz, 1 H) 7.79 (dd, J=8.23, 5.31
Hz, 2 H) 8.45 (s, 1 H) 8.61 (s, 1 H). Compound 187: 'H NMR (400 MHz, DMSO-d6) 6 ppm 2.49 (s, 3
H), 3.88 (s, 3 H), 7.10 (d, J=5.6 Hz, 1 H), 7.26 (d, J=3.5 Hz, 1 H), 7.33-7.38 (m, 2 H), 7.44 (t, 1=8.8
Hz, 2 H), 7.66 HZJI:BIB'/W@ (QdHY=¥.08 (deB3JE8.7 1B.5.64z(s2 H)) 8.25 ({d /38 55z 2HhY, B5Q,48 (s, 1 H).
Compound 190: :j NMR; (360 Wiz QR PEQRM-0R pRN/L360(c. §7A-95 Hz, 6 H) 2.53 (5, 3 H)

3.10 (spt,1=6.9 3
20105829292P%%E’%%ﬁ)lé&f@g&l(lgf%%ﬁzl i@fﬁ% 9;{3"@%9&%& Pb (& A0 04s 61 H) 7.25 (t,
J8.60 Hz, 2 HiH 33863 H) 7-85 (Ve 9 Hrd 126 03 (923 1H)- 18 (L3860, 5:83Hz, 2 H).
Compound 19HARINVR3 (360 I Z, 48H4, O RID F GRM -3 S0z, 1. 3) (T70¢80543216 H)4ES (s, 3 H)

3.09 (5pt. 16 05111278 {1 39945, SI1B.93157b) 725878 42812 2H) 731 (5, LH) 748 (5.1

H) 7.63 (d, 1= 7, 1_ 42 25 42,585 Hz, 2 H) 8.70 (d,
J=2.56 Hz, 1 18 Ouhéu% 1 @@%@ﬁgﬁ%gmﬁ)aﬂg i DIAN2(E0 gH) 2.60 (s, 3
H) 4.11 (s, 3 B‘Xﬂl( (538105 éﬂz(q S0dia, bE) 490HE, FH) VIR 1ZRT 4R -4 #) (160 - 7.61 (m, 3
H) 7.63 (d"/= 819}371—51(,1 ~17t$)1 S0,73(H) 7.60 @123-603LHe, 951,07 k) 108.49{d L 754851 & H).
Compoung 195441 ( g\/lﬁﬁ)DMSO 4) 5 ppm 2.47 (s, 3 H), 2.49 (s, 3 H), 3.95 (s, 3 H), 6.79 (s,
1 H), 7.15 (dd, 8320 d,1=2.0 Hz 1H 7.33 (s 771(d/84Hz 1H), 7.97
o oS e A TS B s i e o
y-sccretase- mé%lé’ﬂri‘gfﬁcﬁ\ﬁ%/(ﬂl Msthdd (d&crebpingwis Laiéd éd.ubiid SKNBIER Talls carrying
the APP 695 - (leId{I)ypeng(r@wﬂglm Q;glhezqgcojsgl‘y/l@dlflgg E@g@@ M@glum/Nutrlent mixture F-12 20
(DMEM/NUT-mix F-12) (HAM) provided by Gibco (cat no. 31330-38) containing 5 % Scrum/Fe
supplemented with 1 % non-essential amino acids. Cells were grown to near confluency. The
screeningwas PaTS1RI8ksing the assay as described in Citron et al (1997) Nature Medicine 3: 67.
Briefly, cells wgiesplatagin 2 AOEhARIE 8t ANQHI AR, 2REISINE, 05,40y, pIIgL 19 Addion of
compounds. Compounds Were added to the cells n Ultracutture (LonZg, %%‘s&pplemented
with 1 % glutaminéseviirogen, 25030-024) for 18 hours. The media were assayed by two sandwich
ELISAs, for A1342 and Af3total. Toxicity of the compounds was assayed by WST-1 cell proliferation
reagent (Roche, 1 644 887CEESHiRytE RS THEFREIBRIBE D rsibcen30md AR Yhe amount of
A1342 in the celltypergatamtjcOmitnerciallModified Eagle's Medium/Nutrient mixture F-12

20 (DMEM/NUT-mix F-12) (HAM) provided by Gibco (cat no. 31330-38) containing 5 %
Serum/Fe supplemented with 1 % non-essential amino acids. Cells were grown to near

confluency.

The screening was performed using the assay as described in Citron et al
(1997) Nature Medicine 3: 67. Briefly, cells were plated in a 96-well plate at about 10°
25 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 media were assayed by two sandwich ELISAs, for AR42
and ABtotal. Toxicity of the compounds was assayed by WST-1 cell proliferation
reagent (Roche, 1 644 807) according to the manufacturer’s protocol.

30 To quantify the amount of AB42 in the cell supernatant, commercially
available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (Innotest® f3-
Amyloid 42, Innogenetics N.V., Ghent, Belgium). The AB4§ ELISA was performed
essentially according to the manufacturer’s protocol. Briefly, the standards (dilutions of
synthetic AB1-42) were prepared in polypropylene Eppendorf with final concentrations

35 0f 8000 down to 3.9 pg/ml (1/2 dilution step). Samples, standards and blanks (100 pi)



available Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (Innotest(r) 13- Amyloid(142),
Innogenctics N.Y., Ghent, Belgium). The AP42 EL1SA was perfollited essentially according to the
manufacturgys ﬂ;@l}@@ﬁbﬁneﬂy, the standards (dilutions of synthetic A13LA2)pwarg hippared in
polypropylene Eppendorf with final concentrations@3of 8000 down to 3.9 pg/ml (1/2 dilution step).
Samples, standards and blanks (100 RI) WO 2010/089292PCT/EP2010/051244 were added to the
anti-A(342-coated plate supplied with the kit (the capture antibody selectively recognizes the
C-terminal end of the antigen). The plate was allowed to incubate 3 hat 25 C in order to allow
formation of theantiddeltanhyleid-cdmptexatFdidadrgihisdneitb o kbt subtequanbevysh steps a
selective anti- %&@N&p%&&gﬂﬁ&%@é@(k&ﬁﬁm&%ﬁd S0K) wais adderkanstdreaated deta minimum of 1

hour in order to Ilggyefgr fth maéggggﬂg AFQXL%%%Q}}QR?XH%%O“? ?\ rl(p atlon and

appropriate was steps, a tre aVI ine- erOX|dase onjugate wasa OWG gmlnutes later

by an addition ]d?i?‘é’i’%éh%%{%ﬁ?@ﬁﬁﬂtﬁéﬁﬁ‘éﬁﬁmmWb}é%@ﬂdé HRisEteS, %’tﬂﬁhﬁlﬂ?ﬂ%{ conversion of
the substrate intojagotdbiechpladd DT hised 0ddadtion wasbstop fed: bydheuma ditibheaf sulfuric acid (0.9

N) and the CO'%%%@EEM%&E&%@W@@ M1H&@U§@§BMQMMWHHLI§IQXEJAM irRABg%NIth a 450
nm filter. agtlr tteh% %%‘lg{lén‘f %fS%\rBetc%taL me ei(;(ga}lili SBe(FQSﬁ?”}f Samp quégntg etanaards were
added to a 6Ef6 doRted plate. d]dte was AowWsd to INCUbATE Overnight at 4 C m order o allow
formation of thé® éﬁﬁbb%ﬁﬁﬁ?ﬁﬂ?%@ééﬁﬁ%@ﬁ%ﬁétéwm&@ﬁ@mm@ﬁ Byipasgisient wash steps a
selective anti-ABxantibadyldconjugatethiatinyglatedd 4G8)sivaie addedandridgubadted e minimum of 1

hour in ofger t%@%t@&@\&&&%@%@&@@&l&m@x @H‘E‘M‘f?ﬁqc%‘i@ﬁﬁyﬁ%‘ﬁ'% GdtesifguRation and
appropriate wash ste tre tawdnge Peroxidase- Cor‘i#rig égzﬁ add %éowe 30 mlnutes later

by an addltlon‘g?ﬁﬂ%r?{'g uyf 6By hRIprBRIHASY S] ro‘?“d Uilifacturer's
insiructions (Pierce Corpy RRKeKtttoun ofxgtegmt;{eecyﬁll ﬁ%@ﬁ{@%@ﬂ%@%?a the

sigmoidal dose 2 Jesponse curves were an yse ute ed curye- fittj ercent of inhibition
ras werg ad ed Lit e was égg f
plotted agalnst compound concentration. ar me er e |on )lln it was used to

determine the ngfﬁéttf‘)p%ﬁd@ﬁﬁ‘éfﬁ@tfdﬁw danel etk éﬂlﬂ@iﬁﬁd@ﬂ@( respectively, and
the hill slope wadlifixetkbtthk. ithsd0blareprgsenisibe soncentmditn ot aoorpounibtiigt is required for

inhibiting a biologs %@hf’c%?&t%é%a%@é?@aé 3L ARG M ANOR MNETE AFRERTILS ISYe! is reduced
by 50 %). The 10

re shown.in Table 7a: WQ 20101089292- 143 -PCT/E 10/051244
T obtai the SR AT RSB i R MBS B SR e B Moo
amount of amyleic:BEtpUZaversutepsin tecplisihee bfrthadwsst compsime 2T el sigedieiisdose
response curves weiganakzedmsinginendi@ame Brssiandeanalysisvdizparsentage of the control

plotted agginst g ag.consentialion ALIbe cAMRONAL AcpRAMCIEL eayatan was used to determine

the 1050. The values reported in Table 7b are averaged IC50 values. The ICso values are shown in
Table 7b (n.d. means notideibraiiinkeyzluss reported in Table 7a, the sigmoidal dose response

curves were analysed by computerised curve-fitting, with percent of inhibition plotted
agamst compound concentration. A 4-parameter equation {model 205) in XLfir was
used to determine the ICsg. The top and the bottom of the curve were fixed to 100 and

25 0, respectively, and the hill slope was fixed to 1. The ICso represents the concentration
of a compound that is required for inhibiting a biological effect by 50 % (Here, it is the
concentration where All peptide level 1s reduced by 50 %).

The ICss values are shown in Table 7a:

ICs ICs 1Cy ICs ICs ICx
Co. Co. Co.
AB42 | APtotal AB42 | APtotal AB42 | Aptotal
No. No. Ng.
UMy | (M) UMy | M phy | @M
1 {0203 >5 5 | 0.063 >3 9 1-0.399 >3
2 4 0.022 >3 & 0077 >3 10 § 0.358 nd
3 ]10.196 >10 7 10.334 >10 11 | 0.072 n.d.
4 10.067 >3 8 10.275 >5 12 | 0.023 >




WO 20101089292 - 144 -PCT/EP2010/051244 WO 2010/089292 - 145 -PCIAP2010/051244 A2)
Method 2 Screening was carried out using SKNBE?2 cells carrying the APP 695 - wild type, grown in
Dulbecco's gdifig@dsagle's Medium/Nutrient mixture F-12 5 (DMEM/NUTpgrixek2d:)0d1AM) provided
by Invitrogen (cat no. 10371-029) containing 5 % $&tum/Fe supplemented with 1 % non-essential
amino acids, 1- glutamine 2 mM, Hepes 15 mM, penicillin 50 U/mt (units/m1) en streptomycin 50
jig/ml. Cells were grown to near confluency. The screening was performed using a modification of the
assay as descGribed-10in-Gitron-etal (1997)-Natpre-Medicine-3:-67. Briefly-gelis-wereplatedhin a
384-well plate %%CMS@H /wdim U trac:ultuEe0 (LLoréza, BEIO:725F) supp&emelﬁfed witH@s06 glutamine
(Invitrogen, 25030-P24x21 %ameniessential aminameid (A penicillinqs Wal enagig@ptomycin 50
jig/m1 in the préser ciﬁlﬁj es : pound atHﬁfer&%est ?&Qﬁentration 5 Nph @gj,}‘conm%nd mixture

was incubated-oveinight at37 C, 50 CO,15The nextday the media werejassayed Dy two sandwich
immuno-assays:fof. A4®4P antf Al3total. 33|ﬁtﬁﬁﬁmdﬁ3ﬁconceuﬁéxlkﬁéﬂdé%ed in the
cell supernatantiusingitise| Aphdlisa technagldgy (Peféin Elmir). Alphalisaiis asgtdwich¥ssay using
biotinylated antibpdy,affached.tp streptavidin£oateg,donorhgads and antipady,40 conjugated to
acceptor beads: 1nhe Er sence of antigen, the[heads come into close %) he excitation of the

imity.
donor beads pré‘?c dthe reléase df singl,touxﬂ&l.érr oleciles-that trigger-§ %‘gé&de ten rgy
transfer in the jagtepidriBeads: fesulting in|light €hdigsion. Fé quantify thé@modnt of A2 in the cell
supernatant, meno¢lenad antibady specificitagheCaaenminus of A1342 (JRF/cA1342/26) was coupled
to the WO 20 30 9 CT/EP20 0/0512%48} re&ggior bga} s apd biotinylated antibody specific to the
N-terminus of § used toreactwith-thedonoy beads. To quantify the amount of
Af3total in the icét sifpéihatant 3manoclonal #htidbeR2 specité to the N-terminus of All (JRF/ABN/25)
was coupled to the regeptpr beads and biatinylatediantibody specific to 5the mid region of AB
(biotinylated 46@ W%%#bsed tq feac with th%éjc Q)c_)(gggeads>3 To obtain the values reported in Table
7c, the data werecafcutated-aspercentageof the-maximummamount of am. yloid Beta 42 measured in
the absence of the test compound. The sigmoidal dose response curves were analyzed using
non-linear regigs AR AANAIR WIBREIGP3AEI00 he continl ploteh agdainal s taggepeaRtration

JOof the compound. A 4-parameter equation W?S used to determine the I% .
maximum amount of amyloid Beta 42 measured in the absence of the test compound.

The sigmoidal dose response curves were analyzed using non-linear regression
5  analysis with percentage of the control plotted against the log concentration of the
compound. A 4-parameter equation was used to determine the 1Cso. The values

reported in Table 7b are averaged 1Cso values.

The ICsq values are shown in Table 7b (n.d. means not determined);

1Ty 1Cs ICs ICqy 1Cs: ICs
Co. Co. Co,
AP42 | APtotal A4l | APtotal AP42 | APtotal
No. No. No.
UM | (D (M) | (M) (M) | (uM)
66 >3 n.d. 17 >10 >3 49 1 0.020 >3
17% >3 >3 106 | 0.010 >1 50 1 0.020 >3
180 >3 >3 174 1 0.010 =3 121 1 0.020 >3
181 >3 >3 63 1 0.011 >3 171 1 0.020 >3
55 | 3.02 >10 46 1 0.012 >3 12 ¢ 0.021 >3
190 {1 0.005 >3 192 1 0.013 >3 G7 1 0.021 =3
105 1 9.007 >3 20 1 0.017 >1 167 1 0.021 >3
16 1 0,009 >3 107 + 0.018 >3 25 10023 =3
21 | 0.009 >3 86 | 0.019 >3 95 | 0.023 >3
62 | 0.009 >3 193 | 0.019 >3 152 | 0.023 >3
173 1 0.009 >3 2 | 0.020 >3 102 | 0.024 >3




The IC50 values are shown in Table 7c: WO 2010/089292- 147 -PCDEP2010/051244 B)
Demonstration of in vivo efficacy A1342 lowering agents of the invention can be used to treat
AD in mamr%g%qg)as@fggumans or alternatively demonstrating efficacy in animal models such as, but
5 not limited to, the mouUse, rat, or guinea pig. The mgmmal may not be did§roBE¥WiBIAB, or may not
have a genetic predisposition for AD, but may be transgcnic such that it overproduces and eventually
deposits Al3 in a manner similar to that seen in humans afflicted with AD. Af342 lowering agents can
be administered.in.an andard form using any 10standard method. For example, but not limited to,
A342 lowering agents rm of {iquid, tﬂglue Ofcczglpsules that are takenlorally orjby
injection. AP42 |&Reti eNis.San pe adn iﬁ]stergsgeat ny dosd that is|sufficient to|significantly
> ‘Blood, blood plasgna, Aé Bbrospina flyid) (6512), Sxitsezah, To
3 ion of an A[342Nbwerlpdfagent 15 would (esiyce AfBA2 levels in
Vivo, non-transgemic 5, €:9. miCﬁ Or ratsiy Ehllﬁaqged. Algernativehg twe to()t_h@e mgqgﬁ old Tg?;j57|6
mice expressing APPGEIp containing:the "Swedish;, variant can be used [0 a fransggmnic mouse mode
developed by N gre(%] &ZaSrC] Leuggn K.U.L¢ ?gn %g@giuu) 3?‘.0‘. o-worke%@—wi@‘g?%uror?%pecific
expression of C,;;’;i(;a,‘“,gtdnt %If the human aﬁ'n Iﬂipl7§r3(‘llﬁ§()l‘ rotein [\/T%?I]O(Mécchaﬂ@ etil., 1999
20 J. Biol. Cheml12740.6283). ¥dung transgefic micshave high levels df Ap Jnythe;brain.but ho
detectable Al3 depositigns At approximately: §:8 mephs of age, the tran Sgen cpr%%e stag to display
spontaneous, grogress accugyulastion ofI3-amyloid (A13)irrthe brainéventuaity-restitingin
amyloid plaqueswithinthe-stbicutam, hippl Animalsi#eated Mith the A1342
lowering agentwéfel &édfined™dnd comparefo Z5tkbse urtreated or treatetoyith Vehiste and brain
levels of soluble #f3¢8.@md) totabAf3 WO 201{/0§9222P CTAEP2010/051244 v(\j(_%tpl beg,ﬂamitated by
standard techn ques, 59{3§xamlpg_e, using EL!R%; Ié'% érr ent}perlods variggfromrhours-todays and

were adjusted paseton theTesuitsof the Al342owering ofeed time ¢ 8f28Adet aBBffect could

be established N?yﬂiugm’w tocdl fof meas ifG AI3%D lowedng in vivo isishowredut it isiBonly one of

many variations thiat ¢dul#l be used {o optimizesthe.igwels of letgctable AftF )I‘O%Eiln]p|§,16\1342
lowering comppupds yere formylated in 20 %.0 i$0l0 (a sulfobutylether of f3-cyctodextrin) in
water or 20% I‘yl%ro %pro yIr {3 cyctodextrir: "Tsnc ;%%&2 Iuvl\}éilﬁg agents e 4éPlinistai8d 4s a single
oral dose or b an%,' "\,'{,Oépt Ab!e>?gut, of admihistrAtidd 1o oﬁﬁrni\ ht fasted4@nimals. Afterifour hours, the
animals were 108hqrifi€éd and>A[342 levels véerg @nalysed:3 Blood was) gojlected by decapitation
and exsanguinations im0 TA-tkeated collgctjgn t_U.%%- Blogg_ was cent [ftégedo.aigifuu Torrv 0 min at 4

C and the plasm Jecoyered agfl figsh frozein for rater gmatysis—The brain-was-removed-trem the
cranium and himabraif——he-eerebeljlum wa red-s ft and fight hémiSbhereere

15separated. ThE lefHé#n|sphigre was stoledBat A81C for gaantjtative analysis mitest cgmppund

levels. The righttbemispizere was rinsed withsphpgphate-buffered saling 55’638@ %g‘fer agéi |r;1mediately
frozen on dry ice,ard siered a£380 C until N0} ogbeﬁ%a ion for blochem|calassaysjMouse-brains were
resuspended T T0Volimesof 6496 DEA : 3 710302 >10

0.051 1 >3 22 10115 >3 120 | 0.324 | >3
124 | 0.051 | >3 2 0123 >3 1110339 | >10
24 | 0055 | >3 41 0126 | >3 10 | 0355 | nd
83 10059 | >3 48 | 0132 | =10 146 | 0355 | 30
4 looez| =3 108 | 0.132 | >10 37 0380 | =3
13 ] 00631 >3 202 | 0.135 | >3 155 | 0.389 | 14.79
67 | 0065 | >3 14 10138 | >10 23 | 0398 | >3
85 1 0.066 | >3 160 | 0.138 | >3 150 | 0.437 | 8.13
88 | 0.066 | =10 33 | 041 | >10 47 | 0447 | >3
64 L0068 | >3 109 | 0.145 | 2.82 142 | 0.468 | >10
11 | 00711 nd 186 | 0.162 | >10 144 | 0.468 | 13.80
98 | 0.071 | >3 52 | 0166 | >3 54 1 0.490 | >10
st Loomz | =3 145 1 0.166 | n.d 38 0550 | =10

56 [ 0072 >3 3 10178 >10 27 | 6.676 >3




20(diethylamine) /50 mM NacCl pH 10 (for non-transgenic animals) or 0.1 % 3-[(3-
cholamidopropy1)-dimethyl-ammonio]-1-propanesulfonate (CHAPS) in tris buffered saline (TBS) (for
transgenic apingals)E9aining protease inhibitors (Roche-11873580001 (g&é}%%ﬁé%)lgl% per grain of
tissue, e.g. for 0.158 g brain, add 1.58 ml of 0.4 %IBEA. All samples were sonica ed/ dr30 sec on ice
at 20% power output 25(pulse mode). Homogenates were centrifuged at 221.300 x g for 50 mm. The
resulting high speed supernatants were then transferred to fresh tubes and were optionally further
purified before the-next step. A portipn of t utralized.with 10 % 0.5 M Tris-HC1
and this was used to gaant|fy Af3total. The jobtaingd.guper@tants were purifiegiyith Water Qasis HLB
reverse 30phasé:80 UgN1s Waters Gorp., Mi {BINQY non-sp@@ifich JpAIY (iza}gfi e material
from the brain lySates plgﬁr subsequent Af3| datection. Usir? a vacuum pagifold, all soﬁuﬁons; were
passed througfi-the-ediotns-$5kate of approxirddfdl 1 :ﬁ@éﬁninute so-thdlMiyuritMbssure was
adjusted accorf#¥§ly thtédtighotiB the| procedufé. Colidtns were preconditiongdwith 1 mtdf 100 %
MeOH, before equilibratien with1g 35ml of H2@s Ngnrpeutralized brain lysates wgkg loaded onto the
columns. The loaded 20101089292PC 10512447 149 - sampies were then Washed
twice with the 1 ,3‘?65 a‘iff?"‘ﬁl fu].i.id with 1 T\%'?E f?}é{ H,énd the secord-washivith-2-fal of 30 ,4
MeOH. Finally, [tHe. 4158804 cltidl from the [cHitimb< B iftd3100 x 30 mitYladgiibegsvith a solution
of 90 % MeOH with 2 68 NHAOH() The ciliate¢ wag thesstransferred into 1.5mlitulzes and-concentrated in
5a speed-vac'(:opéf:e njreder c.)ﬂgigh heat for aggo “133052‘2 hr%;d?oc. The co&gengrsﬁg AB>\évas then _
resuspended in UNMraCULTURE General Pyrpose Serum=-Free-Medium {Cambfex-Corp--Walkcrsville,
MD) plus Protea%—irﬂhﬁﬂo s aditled|accordingtg h&manutibturers recalftnedatian. Td quantify the
amount of Af3425ih the(S@luble feactjon of tlLé?braihéﬂs{thm@genates, comazerciatly available
Enzyme-Linked-Immunosorbent-Assay (ELISA) kits were used (e.g. Innotest(r) j3-Amyloid(J-42),
Innogenetics N.V., Ghent, Belgium). The Af342 ELISA was performed using the plate provided with
the kit only. Brigihdfeikostdndards (a dilution of synthetic Af31-42) were prepared in 1.5 ml Eppendorf
tube in Uln-aculture, with final concentrations ranging from 25000 to 1.5 pg/ml. Samples, 15 standards
and blanks (60 ul) were SGGEGTE (RES LATHIAL UL JaiH A Frhecda sairsanthsodP R eRsctively
recognizes thev@dérpsirgibendroPiHbeantigdf)diTied Plafe' wiis dilloviédtierinstikiate BvErnight at 4 C in
order: to ajow (mmmﬂﬁg)@ml@@g@mwig%‘ggm%ngﬁ}g%y%\%m@jqggb%@gg)and Sljt)psgqulentd
wash steps a $i-AB- ody conjugate (biofipylated detection antibody, e.g., biotinylate
4G8 20 (Cova?%lg%ﬁ%?é @5%‘3%%&%%8#3%% wltaéya?ﬁé“ee_ Sﬁﬁ% ?n%%"%t%%l ' minimum of 1 h
in order to aIIo%W&Pﬁl%&i%W»tﬁ&%tﬁﬂ%ﬂﬁ?lﬁ&%ﬁﬁ%&%@%ﬁ@ﬁ oRfibieIHetation and appropriate
wash steps, a Streptavidiis-Perogidesa«Cenjugatiunas added, followed 50 mm later by an addition of
Quanta Blu fluorogenic peroxidase substrate according to the manufacturer's instructions (Pierce
Corp., Rockford, 11). A 25KiREHEFaRE R WS PErRshHRRee BRAL RIS o Toammn dexeitatibn 320 /
emissiont420)inmTGigematity tHE AnmbamedfiAdiotal in thetsolflip)e ftaction phthé rakthembgenates,
samples and giaRdargs'weltsredadinB iARIZa0ated Plafes Fhe Hlalewas allgyed,to incubate

overnight at 4 ¢ in arder;to allow f IC f? antibody- amyloid compl| rﬁéie ELI?@ was then

perfolrued as for AB42 detecti enf%#pﬁt‘?%%rﬁb (flb ariess S dg/?%‘ﬁﬁ @@5’5 FMpared to untreated

animals WOU@BQ%{,@ﬁ%@%gycm 50 ug/ml in the presence of test compound at different test
concentrations. The cell/compound mixture was incubated overnight at 37 °C, 5 % CO.,.

I5  The next day the media were assayed by two sandwich immuno-assays, for AB42 and
Altotal.

Altotal 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

20 conjugated to acceptor beads. In the presence of antigen, the beads come into close
proximity. The excitation of the donor beads provokes the release of singlet oxygen
molecules that trigger a cascade of energy transfer in the acceptor beads, resulting in
light emission. To quantify the amount of AB42 in the cell supernatant, monoclonal
antibody specific to the C-terminus of AB42 (JRF/cAB42/26) was coupled to the



WO 2010/089292 - 150 -PCT/EP2010/051244 The results are shown in Table 8: C Effect on the
Notch- pc ssin activit of he -secre se-co lex Notch cell-free assay 5The Notch transmembrane domain
is cleaved by gampmassssretase to release Notch Intracellular C-temfinal Romain, {Ni&R), Notch is a
signaling protein which plays a crucial role in develépmental processes, and thus compounds are
preferred which do not show an effect on the Notch-processing activity of the y-secretase- complex.
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-E1809), an N-terminal
methionine antkec@aebmitiad i G segleine (DY DRDIDK jowes'\equressed i E. coil and purified on a
column contairajmmam‘&)%@M&@fﬁmsmmﬂgd&% bhigahojehhaelldfiegdsgawneonsisted of 0.3
-0.5 itM Notch ggf e}heg&an §P”Che?-93 e pa%antg)% gaamom? secergﬁa% §n9\[]f éml\{lnof aft% t compound
(compounds 1 ‘8%and 106 of t present iRvent ’?3 e dge a gamma secretase inhibitor
(GSI), such as @EWW@ Efﬁﬂaﬁ%ﬁﬁéﬁ%%@{&fﬂr Ghyes-pieeRy %Qéiﬁ‘ébﬂdﬂ Wpdth{lethyl ester
(DAPT) or5(2S)az iyt roxip:Bainathit:diiR18) 14 et mek-2sakar 2eact with the donor beads.
20[[(1S)-2,3,4,5-tetrahydro-3-methy1-2-oxo0-1H-3-benzazepin-I-yllaminolethyll- butanamide
(Semagacestat), and PDEEL e vHuPeERessE Atid At DivSo BN s RERSHBInant Notch
substrate was predreaied Withnldk D Thodndeditmetbic BethddndW@red in the absence of the

2010/089292Pst taRgB 0T 41 ANV AP R {RAUM-RQARGH 3u E%)L%ﬂ%%ﬁl%ﬁéfr% C for 10

mm. The mixture of substrat ma secretase, and ¢ p und/{D as incubat t 37 C for 6 to
22 hours s%) Siehour mcﬁ??étlon Wals sutxfclg‘% ﬁtﬁe cocrlll%(rzgl% e Hias ?nn]ggﬁmg%f%l}ﬁ%ﬁaand the

cleaved produéf FW&%%@PW&HBR%@%‘* reseldfclsterainictsadere Sprocessed for SDS
PAGE (Sodiu C f Po |de Gel Electrophoresis) and western blotting. Blots
were probed Vrtlil. Iﬁg%ea%%- A %“ tlﬁ%g%?en{owed by LI-COR infrared secondary antibody, and

analyzed with the Odyssey Inir@.:rned Imaging Systgm,(LI-CfR(r) Bioscignces). ﬂ@sgho ced-free Notch

assay, no test u&‘hpo[%; (gp nds 16, £8-an égﬁ ggﬁlf(())}g}e presenthiove r}&ga) th? Eeld the

cleavage of C9Nay gamma secretase, whersas|t No.

(uM) (M) (BM) | (uMy (uM) | (uM)

10 ] 1,738 >10 85 ] 0.363 =10 129 1 0.017 5.25
11 | 0.363 =10 86 | (.052 >10 130 | 0.030 =10
12 1 0.035 7.76 87 1 0.288 0.12 i31 1 0.028 >10
16 1 0.016 8.71 88 | 0.058 3.01 1324 0.123 6.31
17 |1 0.166 =10 89 | 0.019 9.77 133 1 0.191 >10
18 | 0.020 6.46 93 | 2.754 =10 135 | 0.347 >10
26 | (.191 >10 96 1 (.245 >10 136 | 0.112 >10
35 i 0.214 > 99 1 7.943 >10 137 1 0.117 >10
49 1 0.040 >10 101 | 0.046 >10 138 | 0.049 7.08
50 0.072 =10 104 ¢ 0.501 =10 139 1 0.060 6.61
65 | 0.117 >10) 105 1 0.014 >14{ 1440 | 0.759 >10
66 1+ >10 =10 106 | 0.024 >10 145 1 1.047 6.31
68 1 0.018 =1{ 107 1 0,025 >10 147 1 (1.468 n.d.
69 | 0.622 >10 1111 6,204 >10 156 | 0.042 8.91
73 | 0.141 5.62 113 | 0.066 4.90 158 | 1.862 >10
74 | 7.413 4,47 116 1 0.072 >10 1591 0.269 >10
79 | 0.076 =10 119 ; 0.043 >1{) 161 | 0.155 >10
80 | 0.049 >10 125 | 0.193 >10 162 | 0.032 >10
g1 | 0.095 >10 126 | 0.741 n.d, 163 ] 0.158 =10
82 | 0.049 >10 127 ] 0.044 3.63 164 | 1.318 6.76
84 | 0.112 >10 128 | 0.039 5.12 167 | 0,018 >10




production of NICD was blocked by the control GS1 (DAPT or Semagacestat). Thus it was
demonstrated that compounds 16, 18 and 106 of the present invention did not show an effect on the
Notch-procegging @gihsty of the y-secretase-complex (production of quchgégmﬁggygpased assay
The Notch cell-based assay was based on the interéittion of Notch and its ligand in a co-culture
system and utilized the Dual-Glo Luciferase Assay System (Promega) to monitor NICD production.
Two stable cell lines, N2-CHO and DL-CHO, were established to express full-length mouse Notch2

and Delta respfstiu?ly_Cells_thaLzO expre re alsotransfected with twa plasmids,
pTP I-Luc and pCMV-RLug, ta@xpress firefly and Reni

la iferase. Expressiagf tirefkysluciferase
was under the cgﬂtrolj,@ngB{Qﬁloter that| re$p nAgs! FoLNISR ctivatiof.oT N85MY RERgter that
drove the expreéﬁim‘oIE\Benillal ciferase di

respond to NIGD activa¥en and therefore was used
to control for transfect n}e fictehcy-and compedpt-28toxicity: N2-CHO-eefisWere-seeded at

1x105/well in 24107l Hidtes thelfay|before {ti#Asfédfanl Ok the second | d&y, [celid veretdBuble
transfected with FugAvelk pTPAruC (expressiag firedly luciferase) and Q.3980/welpCMMRtYc

(expressing Reny iferase). Aftef 6 h incybat ansfected|N2-CHQ, cell & washed and
DL-CHO 30cel :1”}:? (L{jl?ﬂggbc“b/\}?cit) were aICLiiugj (H]Oﬁti lllzg{sun S were Jlﬁll?ﬁg%ﬂ/ fith EI?_-CHO cell

(2
suspension in & s %ﬁmt urdd Tyipically,.d8fhailfid treattlent was peHtrméed’d duflithte with a
serial 1:10 dilutiom3(3 ud 0.3 aM) in DMSQ.1Ehe finab goneeantration of DMSOuIn4E givenculture was
1%. Controls inclugded pon4trangfected cells and tignsfected gells treated, WO, 545 | ¢ 57
2010/089292PCT/EP20107051244 With a GStor DMSO onji/. [Uciferaseassays were performed after
16 h co-culturel d8d 8&?30 nd-teatment. L12h eolﬁg.fvraw%ssay was carried out according to
manufacture's instructions. Briefly, cells were washed with PBS (Phosphate Buffered Saline), tysed
with Passive 5] ysis Buffer (Pro ega), d. incubated at room temperature for 20 min. Lysates were

mixed with DS SFIGHAHILREAEN i e firefly luciferasc activity was measured by reading the

uminescence signal in thexfayision 2101 Mulflabel feassr - DUl Glo SIoR& G0 Reagen was then

added to each well and the Renilla luciferase signal was F%I%asured. 10The results of the Notch

cell-based assii WA BN Qe PSR S LR TR R SSTHRENTCR R AP 48l SHEPBASRYLF luciferase
assay readoutsothiegod agdCB e b EDAR PEnd Semayacesmt fbcthiedioset welt-based assay
were 45 nM antiX@nivhyespertivel ponhrrpad spos by L8mithenprese Rinyeniiannasdound to be
non-inhibitory. i Brpfeomiesiien.examplerpaativedigetiahic: ubligeofe DIRyohoutfhese
examples relates to a compaound of formula (1), including any stereochemically isomeric form thereof,
a pharmaceuti%ﬁfﬁtﬁaggﬂlaﬁ% salt thereof or a solvate thereof; in particular to any one of the

exemplified compounds. 28TyRical sxAmples 9 rcingsdar e fonmylation.of Aednuensign are as

follows: |, Tablets Actjve ingredient5 to 50 Di-calciu hosphate20 m
}J standar: metﬁgd. or example, gglgnot 1mﬁe toPA 48}10wcr9ng e?gents can be in the

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
AB42 in the blood, blood plasma, serum, cerebrospinal fluid (CSF), or brain.

To determine whether acute administration of an AB42 lowering agent

15 would reduce A342 levels in vivo, non-transgenic rodents, ¢.g. mice or rats were used.
Alternatively, two to three month old Tg2576 mice expressing APP695 containing the
“Swedish” variant can be used or a transgenic mouse model developed by Dr. Fred Van
Leuven (K.U Leuven, Belgium) and co-workers, with neuron-specific expression of a
clinical mutant of the human amyloid precursor protein [V7171] (Moechars et al., 1999

20 J. Biol. Chem. 274, 6483). Young transgenic mice have high levels of AB in the brain
but no detectable AP deposition. At approximately 6-8 months of age, the transgenic
mice start to display spontaneous, progressive accumulation of B-amyloid (Af) in the
brain, eventually resulting in amyloid plaques within the subiculum, 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



Lactose30 mg 25 Talcum10 mg Magnesium stearate5 mg Potato starchad 200 mg 2. Suspension An
agueous suspension is prepared for oral administration so that each milliliter 30contains 1 to 5 mg of

active ingregignt,{pikdng of sodium carboxymethyl cellulose, 1 mg of sodip@} henzaaig, 200 mg of
sorbitol and water ad 1 ml. 3. Injectable A parentefdBcomposition is prepared by stirring 1.5 %

(weight/volume) of active ingredient in 0.9 % NaCl solution or in 10 % by volume propylene glycol in
water. WO 2(1101089292PCT/EP20101051244 9. Ointment Active ingredient5 to 1000 Stcaryl
alcohol3 g Lanoline5 g 5White petroleum15 g Waterad 100 g In this Example, active ingredient can
be replaced withvtietsamentmodityof aniaudf tdebreompdondseagdordimeetb the‘presetminvention, in

particular by thesspe fReELPAARY AAakthaeexemplfiescorpalndsieasandaile wgiations are not
to be regardeqoas a dggartur% from the S%%BEGP(‘; %Q?ﬁ%ﬁt\’ent@@{ It wiLIlbg% e(glbvious that the thus

. . WEIe O11ce a tie GOUrsé o cou gsta
described invention n%ay e varied in many ways by those s illed in the art. WO

2010/089292PCT/EP2010/QptdAdro tdvdNfoHekA suring WU HREABIng in vivo is shown but it is

5  only one of many variations that could be used to optimize the levels of detectable Af.
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
APB42 lowering agents were administered as a smgle oral dose or by any acceptable
route of administration to overnight fasted animals. After four hours, the animals were

10 sacrificed and A842 levels were analysed.

Blood was collected by decapitation and exsanguinations in EDTA-treated
collection tubes. Blood was centrifuged at 1900 g for 10 min at 4 °C and the plasma
recovered and flash frozen for later analysis. The brain was removed from the cranium
and hindbrain. The cerebellum was removed and the left and right hemisphere were

15 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.

Mouse brains were resuspended in 10 volumes of 0.4 % DEA

20 (dicthylamine) /50 mM NaCl pH 10 (for non-transgenic animals) or 0.1 % 3-{(3-
cholamidopropyl)-dimethyl-ammonio }-1-propanesulfonate ({CHAPS) in tris buffered
saline (TBS) (for transgenic animals) containing protease inhibitors (Roche-
11873580001 or 04693159001) per gram of tissue, e.g. for 0.158 g brain, add 1.58 ml
of 0.4 % DEA. All samples were sonicated for 30 see on ice at 20 % power output

25 (pulse mode). 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-HCI and this was used to quantify ABtotal.

The obtained supernatants were purified with Water Qasis HLB reverse
30 phase columns (Waters Corp., Milford, MA) to remove non-specific immunoreactive
material from the brain lysates prior subscquent A} detection. Using a vacuum
manifold, all solutions were passed through the columns at a rate of approximately 1 ml
per minute, so the vacuum pressure was adjusted accordingly throughout the procedure.
Columns were preconditioned with 1 ml of 100 % MeOH, before equilibration with 1
35 mlof H20O. Non-neutralized brain lysates were loaded onto the columns. The loaded



() (a-2)(a-4) Ris H or CiAalkyl; Rl is H, Cl...alkyl or Ci_alkyloxyC14alkyl; 10R2 is Ci..alkyl; Xis O or
S; Glis CHor N; G2 is CH, N or C substituted with Ci..latkyl; provided that G1 and G2 are not
simultaneougly, %ﬁlﬂ%g;gks CH or N; R104 and Ruth each independently are h dro%en or Cl.4allcyl,

Al is'‘CR3 or N; wherein R3 is H, halo or ClAallcylaxg;-A2, A3 and A4 each it

AU are CH, CF

or N; provided that maximum two of Al, A2, A3 and A4 are N; 20Het2 is a 9-membered bicyclic

aromatic heterocycle, having formula (b-1) or (b-2): (b-1) (b-2) WO

2010/089292PCT/EP2010/051244 71 is CH or N; Z2 is CR4a or N; Z3 is CH or N; provided that

maximum one gfilley @aath#@Bviadied twice with the first wash performed with 1 mlof S %

10

15

20

25

30

MeOH, and the second wash with 1 ml of 30 % MeOH. Finally, the AB was eluted
from the columns and into 100 x 30 mm glass tubes, with a solution of 90 % MeOH
with 2 % NH4OH. The eluate was then transferred into 1.5 ml tubes and concentrated in
a specd-vac concentrator on high heat for about 1.5-2 h at 70°C. The concentrated AP
was then resuspended in UltraCULTURE General Purpose Serum-Free Medium
(Cambrex Corp., Walkersville, MD) plus Protease Inhibitors added according to the
manufacturers recommendation.

To quantify the amount of AB42 in the soluble fraction of the brain
homogenates, commercially available Enzyme-Linked-Immunosorbent-Assay (ELISA)
kits were used (e.g. Innotest® B-Amyloidg 42;, Innogenetics N.V., Ghent, Belgium).
The AB42 ELISA was performed using the plate provided with the kit only. Briefly, the
standards (a dilution of synthetic AB1-42) were prepared in 1.5 m] Eppendorf tube in
Ultraculture, with final concentrations ranging from 25000 to 1.5 pg/ml. Samples,
standards and blanks (60 ul) were added to the anti-AB42-coated plate (the capture
antibody sclectively recognizes the C-terminal end of the antigen). The plate was
allowed to incubate overnight at 4 °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 detection antibody, ¢.g., biotinylated 4G8
(Covance Research Products, Dedham, MA) was added and incubated for a minimum
of I h in order to allow formation of the antibody-Amyloid-antibody-complex. After
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, If). A
kinetic reading was performed every 5 minutes for 30 min (excitation 320 / emission
420). To quantify the amount of ABtotal in the soluble fraction of the brain
homogenates, samples and standards were added to JRE/rAR/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 AR42 detection.

In this model at least 20 % AB42 lowering compared to untreated animals
would be advantageous.



Y1isCHorN;5Y2is Cleb or N; Y3 is CH or N; provided that maximum one of Y1, Y2 and Y3 is N;
R4 ais H; halo; CI Aalkyloxy; cyano; cycloC3_7alkyk CiAalkylcarbonyl; CiAalkyloxycarbonyl; or
CiAallcyl op%aquyoﬁ}égﬁgtuted with one or more substituents each independently selected from the

group consisting of halo and amino; 10Ra is H; halosdCl Aalkyloxy; cyano;%(}gfg

AYRYB46r Claalkyl

optionally substituted with one or more substituents each independently selected from the group
consisting of halo and amino; R5 is 1-f; halo; cyano; Cl4alkyloxy; C7_0alkenyl; or Cislicyl optionally

substituted with

one or more substituents each independently selected from the group consisting of
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Notch cell-free assay

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 y-secretase-
complex.

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 E. coli and purified on a column containing an anti-
FLAG M2 affinity matrix.

A typical Notch cell-free assay consisted of 0.3 — 0.5 uM Notch substrate, an
enriched preparation of gamma sccretase and 1 1M of a test compound {compounds 16,
18 and 106 of the present invention). Controls included a gamma secretase inhibitor
(GSI), such as (2S)~N»{2—(3,S—di.ﬂuorophenyi)acetyl]-L—alanyl—»Z-pheny1~giycine 1,1-
dimethylethyl ester (DAPT) or (28)-2-hydroxy-3-methyl-N-[(1S)-1-methyl-2-0x0-2-
[[(18)-2,3,4,5-tetrahydro-3-methyl-2-oxo-1H-3 -benzazepin-1-yllaminolethyl]-
butanamide (Semagacestat), and DMSO, the final concentration of DMSO being 1%,
Recombinant Notch substrate was pre-treated with 17 uM DTT (1,4-dithiothreitol) and

1yl



or a pharmaceutically acceptable addition salt or a solvate thereof 2. The compound according to
claim 1 or a stereoisomeric form thereof wherein Heti is a 5-membered aromatic heterocycle,

having formlg {acd)edstd), (@-3) or (a-4); 10R is H or CI Aalkyl; Rl is H or gdAatieylaR igCiAalkyl; Xis
OorS; Glis CHor N; G2 is CH, N or C substituted ith CIA alkyl; 15provided that Gl and G2 are not

simultaneously N; G3 is CH or N; Al is CR3 or N; wherein R3 is H, halo or CjAalkyloxy; A2, A3 and A4
each independently are CH, CF or N; provided that maximum two of Ai, A2, A3 and A4 are N; 20Het2
is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2): R6aR6b Z1 is CH or N;
Z2 is CR"; Z3 1 @Hb ¥108 GudornDydeiy Crul¥gasaadhcateRei6 H (hitlo | CinialkAexyidyena, or
Ci_allcyl optiorabytsuhstitites wilhienre:l BeigaahatesIhstlvpRisHia K 57 HC ITale e hAalkyloxy;

; or CIA optiopall 1e0] ith, I ituents; RS is H; " ;
o, 7 N el IR VLS s S SN B g e o

Cislicyl optionally s with one or more substituents ea

group consistif ot FALTRG B LHI HEIEI8e1aD 78 Bdglifiegtis| ikt st GRS B ¥FiSre halo
substituerts; Gir@Gaeptl dptiBHalDAWEX 204i0/0 8822 CTIER20%0/05 324 A5Gl substituted with one
or more substifyents arebsipdarendentyrralaciedifam dhe group woRaistng- plpiReridinyl, Ar,
Ci_6alkyloxy, tetrahydropyran Bcﬂfﬂ 8& ralk !:PX agd cycloC3 2all I"cf‘ cl C3"7§gk-yl;

dntkb%\c%f, 0@: e%’ K F —8 il arg_ sé’don Ary antibody, d]’l(f Xﬂd yzeg With the
tetrahydropyranyk Ar; or CH2-0-Ar; e
Odyssey Infrared Imaging System (LI-COR® Biosciences).

In the cell-free Notch assay, no test compounds (compounds 16, 18 and 106 of
10 the present invention) inhibited the cleavage of C99 by gamma secretase, whereas the
production of NICD was blocked by the control GS1 (DAPT or Semagacestat). Thus it
was demonstrated that compounds 16, 18 and 106 of the present invention did not show
an effect on the Notch-processing activity of the y-secretase-complex (production of
NICD).

15 Notch cell-based assay
The Notch cell-based assay was based on the interaction of Notch and its Hgand

in a co~culture system and utilized the Dual-Glo Luciferase Assay System (Promega) to
monitor NICD production. Two stable cell lines, N2-CHO and DL-CHO, were
established to express full-length mouse Notch2 and Delta respectively. Cells that

20 expressed mouse Notch were also transfected with two plasmids, pTP1-Luc and
pCMV-RLuc, to express firefly and Renilla luciferase. Expression of firefly luciferase
was under the control of TP1 promoter that responded to NICD activation. The CMV
promoter that drove the expression of Renilla luciferase did not respond to NICD
activation and therefore was used to control for transfection efficiency and compound

25 toxicity.

N2-CHO cells were seeded at 1x10°/well in 24-well plates the day before
transfection. On the second day, cells were double transfected with 3 ug/weli pTP1-Luc
(expressing firefly luciferase) and 0.3 ng/well pCMV-R1Luc (expressing Renilla
luciferase). After 6 h incubation, transfected N2-CHO cells were washed and DL-CHO

30 cells (2 x 10° cells/well) were added.

Compounds were pre-mixed with DL-CHO cell suspension in a five- point
curve. Typically, compound treatment was performed in duplicate with a serial 1:10
dilution (3 uM - 0.3 nM) in DMSO. The final concentration of DMSO in a given
culture was 1%. Controls inciuded non-transfected cells and transfected cells treated



Rob is C2_6alkyl substituted with one or more halo substituents; Ci..6alkyl optionally Ssubstituted with
one or more substituents each independently selected from the group consisting of piperidinyl,

Ar tetrahydrepysaiiylseysloC3_7alkyloxy, and cycloC3"7alkyt; cycIoC3,7qJ@y}Eﬂ9ﬁ%}’i{%lé morpholinyl;
pyrrolidinyk NR8R9; tetrahydropyranyl; 0-Ar; C1,6&fcyloxy; C1.6allcylthio; Ar; CH2-0-Ar; S-Ar;
NCHS3-Ar or NH-Ar; 10wherein each piperidinyl, morpholinyl, and pyrrolidinyl may optionally be
substituted with one or more substituents each independently selected from the group consisting of
C2_6alkenyl, ClAalkylcarbonyl, halo, and CiAalkyloxycarbonyl; wherein each Ar independently is
phenyl optionafiytlsalsstuedMEG only . drurifre substituents gaclvinde péndéhtlcsealeitted fndm the
group consistiRgRpdiale «Lafiafiyloxy, cyano, NR8R9, morpholinyl, ClAalkyl, and CiAalkyl substituted
with one or more halo substituents; or pyridinyl optionally substituted with one or more substituents
each independently sBhedtedffrarn thvegroupaondistingcofidalg, tCitatulkydony, sopatrost@imsalkyl, and
CiAalkyl substigeghwit)oneermaraRala sustitieemai-2@eash RSindenendentty is:tios CiAalkyl;
cach R9 independentivis b ahclalivhaRlc b S-oplivl aptionalysubsiitiied il one or more
substituents eaa[h Indepen ent % 1ected fom the group co S|s{|ng‘ofr alo, phéenyf, and &Aalkyloxy;
ora pharmaceﬁ%?&ﬂl?”gléé@&]é@)l{@ hueiferreRieascnt i the theflydrabssyaggdmpatind according to
claim | or a steresisorddricrfedmghizréof;indsecem AzimCRBi10ENY Woer2lt REusthbhaleaderCi Aalkyloxy;
A2, A3 and Admpaginindapgdent!narsctth e Neprguided that maximum fuwe,ofiMuhfrf3 and A4 are
N; 30Z2 is CRéslla zlﬁéxlw asis g;grdagg; cyano; cycloC3_7alkyl; CiAalkylearbonyl; C,Aalkyloxycarbonyl; or
Cl, 0141 optionglil’y substituted with one or more substituents each independently selected from the
group congisting of hai ang BNAINGE NokA i HadaleseIARMKY a6 totnBalkanyhRE G thalkyl
optionaly subsifted with,0ne.or 3omere Claalkviony substityents, Rog.s Loty oplionally
substituted with one 6r more substituents each inde enaen%ﬁyse ected from Fheggroﬂ colh%lsting of Ar,
Ci_olkyloxy, afd tfahgadorspagsresitidronibidsgsh Pt ved sox0/os1242 1M s8d Heic3. 7alley!: CI
AallcylcarbonytedptealytiroplearaglcpAmoanmiR 8RN egrteed invention was found to be non-

inhibitory.

15 D. Composttion examples

“Active ingredient” {a.1) as used throughout these examples relates to a
compound of formula (1), including any stereochemically isomeric form thereof, a
pharmaceutically acceptable salt thereof or a solvate thereof; in particuler to any one of
the exemplified compounds.

20 Typical examples of recipes for the formulation of the invention arc as follows:

1. Tablets
Active ingredient 5t0 50 mg
Di~calcium phosphate 20 mg
Lactose 30 mg

25 Talcum 10 mg
Magnesium stearate S5mg
Potato starch ad 200 mg

2. Suspension
An aqueous suspension is prepared for oral administration so that each milliliter

30 contains 1 to 5 mg of active ingredient , 50 mg of sodium carboxymethy! cellulose, 1
mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
A parenteral composition i8 prepared by stirring 1.5 % (weight/volume) of active
ingredient 1n 0.9 % NaCl solution or in 10 % by volume propylene glycol in water.



- K'is C2_6allcyl substituted with one or more halo substituents; C1.6alkyl optionally substituted with
one or more substituents each independently selected from the group consisting of Ar, Ci_oalkyloxy,
tetrahydropyranyh.aag,eycloC3.7allcyl; cycloC3_7alkyl; ScycloC34alkyl W}ﬁy}@&m&%ggne phenyl
optionally substituted with one or more halo substit@énts; unsubstinned pyrrolidinyl; NileR9;
tetrahydropyranyl; Ar; or CH2-0-Ar; each Ar independently is phenyl optionally substituted with one or
more substituents each independently selected from the group consisting of halo, G.4allcyloxy, and
CiAalkyl substituted with one or more halo substituents; oxazolyl optionally 10substituted with one or
more ClAalkyl substituemts; or thienyl optionally substituted with one or more halo substituents; each le
independently iz GlAalkdarach R9 independenglyiisogidglkyl;  R7 is Ci_oalkyl optionally substituted
with one or m g‘CI ;’%ﬁ!‘é@{&?xy substituents; 1§or a pharmaceutically acceptable addition salt or a
solvate thereo f%e compound according to daim 1 or a stereoisomeric form thereof, wherein Het' is
a 5-membered-&PSiktic heterocycle, having fértnula (a-), (a-2), (a-3) or (a-4); R is H or Chztalkyl; 20
Rl is H or LisikyhiRDésrbatkyl; Xis 0 or S; Glis £H; G2 is CH or C substituted with Cl 4alkyl; 25 G3 is
CH; Alis CR3gr,N; wherein R3 is H, halo or Gj; #@lkyloxy; A2 is CH or N; A3 and A4 are CH; Het2 is
a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2); 30 wherein Z1 is CH or N;
Z2is CR4a; Z3is CH; Y'is CH or N; Y2 is CR4b; Y3 is CH; R4ais H or halo; 1) K4 is H, halo or
Ci_cialkyl optidhally Suestitiseettichiesedsmingre valepifisstituntae Renie anoenCe Aangf ke is Ar; or
Calkyl optionaliyrspbatitstedoniinonetify pRBRE isvAiic . bapuytisubstitutre with aneuar oTareshalo
substituerys; qi"—&l@”&@tﬁ;m@&?ggmpounds.

Reasonable variations are not to be regarded as a departure from the scope of the

invention. It will be obvious that the thus described invention may be varied in many
ways by those skilled m the art.



substituted with one or more Ar substituents; or CH2-0-Ar; wherein each Ar independently is phenyl
optionally substituted with one or more WO 2010/089292PCT/EP2010/051244 - 159 - substituents
each indepgpgepilygalected from the group consisting of halo, Ci_ialkyloyy&idvalkwsand Cl aalicyl
substituted with one or more halo substituents; 12174s C1_6allcyl optionally substituted with one or
more C1.4alkyloxy substituents; or a pharmaceutically acceptable addition salt or a solvate thereof. 5
5. The compound according to claim 1 or a stereoisomeric form thereof wherein Het' is a 5-membered
or 6-membered aromatic heterocycle, having foimula (a-1) or (a-5); R is H or Ciaalkyl; 10R"is H or
Clalalkyl; X is@ziRsikt and Rib each independently are hydrogen or Ci_aalkyl; A'is CR3 or N; wherein
R3 is C]...talkyjoxy c:Okpbdhand ddmang @H; 15Het2 is a 9-membered bicyclic aro atic heterocycle,
having foliula (b-1) or (b-2); Z1 and Z3 are CH; Z2 is CRﬁa; R4a is H or halo; in particular halo; more in
particular fluoro; Y* and Y3 are CH; Y2 is CR4b; le1s H.ok Ciaalkyloxy; in particular H or methoxy; 20
R5 is H or methyl; R6a is Ci_6alkyl; Rob s pheny| opti naIIy"?ﬁzbstituted R7 is Ci_oalkyl; h one or more
halo substituents; or a pharmaceutically acggtp(’gﬁgaaﬁ‘aition salt or a solvate thereof. 25

"

or g stereoisomeric form thereof, wherein
5  Het!is a 5-membered or 6-membered aromatic heterocycle,
having formula (a-1), (a-2), (a-3), (a-4) or {a-5):
1

100
. X e RQ\N/G\ R -
) e X T e ]
N R\‘( \7,—‘ NEG2 R\( \w,n‘ /
= §\I----N N——0 10
(a-1) N2 (a-3) (a-5}
(a-2) (a-4)

R%isHor Ciqalkyl;
R'is H, Cy4alkyl or CyqalkyloxyC) salkyl;
10 R%is Cyaalkyl;
XisOorS;
G'isCHor N;
G*is CH, N or C substituted with C;salkyl;
provided that G’ and G* are not simultancously N;
15 G'isCHorN;
R and R'® each independently are hydrogen or C,_4alkyl;
Alis CR? or N; wherein R® is H, halo or Ciqalkyloxy;
A? A’ and A® each independently are CH, CF or N; provided that maximum two of Al
A% A’ and A* are N
20 Het’ is a 9-membered bicyclic aromatic heterocycle,
having formula (b-1) or (b-2):

Rt REo
Nz==
/ \ . . NR'
i T R . L M
1\\2 o : Y\\YZ//'Y3



6. The compound according to claim 5 wherein Het' has fo ula (a-1). 7. The compound according to
claim 5 wherein Het2 has foula (b-2). 30 8. The compound according to claim 1, wherein the

compound i 20101089292 PCT/EP2010/051244
2-(4-fluoropheny1)-1-(1-methylethyl)-N-16-(2-methyt5=oxazoly1)-3-pyridinyll-1Hbenzimidazol-4-amine,
6-fluoro-N43-methoxy74-(4-methyl-5-oxazo tyl)phenyll-2-(2-methylpropyl)-
imidazo[1,2-a]pyridin-8-amine .HCI,
352-(4-fluoropheny0-6-methoxy-N-[3-methoxy-4-(2-methyl-5-oxazo tyl)pheny1]-1-
methy1-1H-be@zimidHzy Na-amine,
2-(4-fluoropheny3}-Ni3-gaethoxy-4-(4-methyl-5-oxazolyOphenyl]-1-methyl-IH- - 160 -
benzimidazol-4;amirg, Qf;. . : ) 3N

"Zig ieyideJhat mesimum one 002, 20 494 2 5 N5k lethyl)- 1H-benzimidazol 4

n

2-(4-f|uoropheréy -
amine, including t@ﬁeochemically isomeric form thereof or a pharmaceutically acceptable

5addition $alt 6F’asORAtertNereof 9. The compound according to claim I, wherein the compound is

2-(4-fluoropheryl)- tiflsmelyieinyt) tis BdbaruatintlsDo a2 ahdly3ispyridinyl]

-1Hbenzimidazplz4-amjne. 10 1 haillaceutic mposition comprising a phatmaceutically
acceptable car%r%rmé%&g,hg%acﬁﬁaéqlf@g(%e%i%ﬁ% ﬁ?fgﬁgp@h |§§ily éﬁ‘é%?l’\l?zéi %&%’ght of a compound as
defined in any enelbriagiey oy o1 8 nellicampelivsalstsnpd & ifh Ry onaBEclaims 1 to 9 for use

as a medicamenbstiZerscanipadastasedefinelddrafiyanteafrolainendiitng tdititle srepdmint or
preventionof aitsgase,op condiifisledierhiamAzneers diseass JaumaAaaR Y. mid
cognitive impairment, senility, d mentia, demen Ohfﬁfr cerebral amyloid 20angiopathy,

awith L bo
ot AT SRS SRS oo B L B e B T SO RSB cooia

associated wittiddewndmyiotd. 13. The compound according to claim 12 wherein the disease is
Alzheimer's digeaisei: 214 dJ8000 TR aumpReynd asidelined:ia aakof Qf@i@ﬂslﬂytmﬁsiﬁﬁttéwmﬁanactyre
of & medicamepof {15 USAIMANL A ALGVENIRD.6L & 0isaase O sandlian splesiad flomyAlzneimer's

disease, traumatic brain injur ld cognitive impaiiment, senility, dem ementra with Lewy
bodies, cé?ebrglaﬁ%éﬁéya%{ }ﬁhy, multi-infarct dementia, Down's syndrome, dementia associated
with Parkinsonktiis€asellandu@etiend ntizhassoviated ity betatiaryisid; salky! optionally

substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C;salkyloxy, tetrabydropyranyl, cycloCssalkyloxy, and
cycloCs_ralkyl; cycloCs.qalkyl; Cyqalkylcarbonyl; tetrahydropyranyl; Ar;

20 RSRgN-carbonyi; or CH;-O-Ar;
R®is Cysalkyl substituted with one or more halo substituents; C,salkyl optionally
substituted with one or more substituents cach independently selected from the group
consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl, cycloCsalkyloxy, and
cycloCs ralkyl; cycloCssalkyl; cycloCs.qalkyl substituted with one or more phenyl

25  substituents optionally substituted with one or more halo substituents; piperidinyl;
morpholinyl; pyrrolidinyl; NR*R®; tetrahydropyranyl; O-Ar; Cy.ealkyloxy;
Cisalkylthio; Ar; CHz-O-Ar; S-Ar; NCHs-Ar; or NH-Ar;
wherein each piperidinyl, morpholinyl, and pyrrolidinyl may optionally be substituted
with one or more substituents each independently selected from the group consisting of

30 Ciaalkyl, Cyealkenyl, C)4alkylecarbonyl, 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,
C).qalkyloxy, cyano, NR*R®, morpholinyl, C alky!, and Ciaalkyl substituted with one
or more halo substituents; pyridinyl optionally substituted with one or more

35  substituents each independently selected from the group consisting of halo,
Ci4alkyloxy, cyano, Cy4alkyl, and C;salkyl substituted with one or more halo
substituents; oxazolyl optionally substituted with one or more C,.4alkyl substituents; or
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thienyl optionally substituted with one or more halo substituents;

each R® independently is H or C;4alkyl;

gach R’ independently is H or Cy_alkyl;

R is H, Cisalkyl optionally substituted with one or more substituents each
independently sclected from the group consisting of halo, phenyl, and C,alkyloxy;
or a pharmaceutically acceptable addition salt or a solvate thereof

2. The compound according to claim 1 or a stereoisomeric form thereof, wherein
Het' is a 5-membered aromatic heterocycle, having formula (a-1), {a-2), (a-3) or (a-4);
R°isHor Cialkyl;
R'is H or Ciqalkyl;
R%is Cj.qalkyl;
XisOQorS;
G'is CHorN; G% is CH, N or C substituted with C;_alkyl;
provided that G' and G? are not simultaneously N;
G*is CH or N;
AlisCR? or N; wherein R® is H, halo or C;4alkyloxy;
A%, A* and A% each independently are CH, CF or N; provided that maximum fwo of Al
A% A% and A* are N
Het’ is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2):

Rsa Reb
- / 5 . NR”
. L T R [ AN
2\22423 Y1\Y2,;Y3
(b~1) (b-2)

Z'is CH or N; 7% is CR*; 7 is CH;

Y'is CH or N; Y? is CR™; Y? is CH;

R* is H; halo; Cialkyloxy; cyano; or Calkyl optionally substituted with one or more
halo substituents;

R* is H; halo; Ciaalkyloxy; cyano; or Ciaalkyt optionally substituted with one or more
halo substituents;

R’ is H; halo; cyano; or C;galkyl optionally substituted with one or more substituents
cach independently selected from the group consisting of C;salkyloxy and halo;

R™is Cy.qalkyl substituted with one or more halo substituents; Cyalkyl optionally
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substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, Cysalkyloxy, tetrahydropyranyl, cycloCsqalkyloxy, and
cycloCsalkyl; cycloCs salkyl; tetrahydropyranyt; Ar; or CH,-O-Ar;

R%ig Casalkyl substituted with one or more halo substituents; Cisalkyl optionally
substituted with one or more substituents each independently selected from the group
consisting of piperidinyl, Ar, C)salkyloxy, tetrahydropyranyl, cycloCsralkyloxy, and
cycloCsralkyl; cycloCasalkyl; piperidinyl; morpholinyl; pyrrolidinyl; NR®R”;
tetrahydropyranyl; O-Ar; Cy salkyloxy; Cy.alkylthio; Ar; CH,-O-Ar; S-Ar; NCHz-Ar
or NH-Ar;

wherein each piperidinyl, morpholinyl, and pyrrolidinyt may optionally be substituted
with one or more substituents each independently selected from the group consisting of
Cisalkyl, Cyealkenyl, Cy salkylcarbonyl, halo, and Ciaalkyloxycarbonyl;

wherein each Ar independently is phenyl optionally substituted with one or more
substituents cach independently selected from the group consisting of halo,
Cialkyloxy, cyano, NR*R®, morpholinyl, Ci.4alkyl, and C;qalkyl substituted with one
or more halo substituents; or pyridinyl optionally substituted with one or more
substituents each independently selected from the group consisting of halo,
Ciaalkyloxy, cyano, Cyaalkyl, and Cyaalkyl substituted with one or more halo
substituents;

cach R® mdependently is H or Cyqalkyl;

each R’ independently is H or Cyaalkyl;

R is H, Cisalkyl optionally substituted with one or more substituents each

- independently selected from the group consisting of halo, phenyl, and C, saltkyloxy;

or a pharmaceutically acceptable addition salt or a solvate thereof,

3. The compound according to claim 1 or a stercoisomeric form thereof, wherein
Alis CR? or N; wherein R’ is H, halo or Calkyioxy;

A% A’ and A* each independently are CH or N; provided that maximum two of Al, A%
A’ and A% are N;

7% is CR*™;

R* is H; halo; cyano; cycloCs.salkyl; Cqalkylearbonyl; Cyaatkyloxycarbonyl; or Cy.
salkyl optionally subsfituted with one or more substituents cach independently selected
from the group consisting of halo and amino;

R’ is H; halo; Ciualkyloxy; Cpsalkenyl; or Cy.galkyl optionally substituted with one or
more Cysalkyloxy substituents;

R%is Cialkyl optionally substituted with one or more substituents each independently
selected from the group consisting of Ar, Cysalkyloxy, and tetrahydropyranyl,
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cycloCsaalkyl; Craalkylcarbonyl; tetrahydropyranyl; Ar; or R'R*N-carbonyl;

R%®is Czsalkyl substituted with one or more halo substituents; Crealkyl optionally
substituted with one or more substituents cach independently selected from the group
consisting of Ar, Cyalkyloxy, tetrahydropyranyl, and cycloCy salkyl; cycloCaqalkyl;
cycloCszalkyl substituted with one phenyl optionally substituted with one or more halo
substituents; unsubstituted pyrrotidinyl; NR*R®; tetrahydropyranyl; Ar; or CH,-O-Ar;
each Ar independently is phenyl optionally substituted with one or more substituents
cach independently selected from the group consisting of halo, Cy.4alkyloxy, C;4alkyl,
and Cyqalkyl substituted with one or more halo substituents; oxazolyl optionally
substituted with one or more Cyalkyl substituents; or thienyl optionally substituted
with one or more halo substituents;

cach R® independently is Ciaalkyl;

cach R® independently is Cyqalkyl;

R’ is C; salkyl optionally substituted with one or more Ciaalkyloxy substituents;

or a pharmaceutically acceptable addition salt or a solvate thereof,

4. The compound according to claim 1 or a stereoisomeric form thereof, whersin
Het' is a 5-membered aromatic heterocycle, having formula (a-1), (a-2), (a-3) or (a-4);
R’ is H or Cy.salkyl;

R' is H or Cyalkyl;

R? is C;alkyl;

XisOorS;

G'is CH;

G’ is CH or C substituted with Cy 4alkyl;

G’ is CH;

A'is CR? or N; wherein R? is H, halo or Ciaalkyloxy,

Alis CHor N;

A’ and A* are CH;

Het is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
wherein Z' is CH or N; 2% is CR™; 7% is CH; Y' is CH or N; Y? is CR™; Y? is CH;
R* is H or halo;

R*™ is H, halo or Ci4alkyl optionally substituted with one or more halo substituents;
R’is H, or Crqalkyl;

R%is Ar;or C 1salkyl optionally substituted with one Ar;

R%is Ar; Cy.salkyl substituted with one or more halo substituents; C;salkyl optionally
substituted with one or more Ar substituents; or CH,-O-Ar;

wherein each Ar independently is phenyl optionally substituted with one or more
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substituents each independently selected from the group consisting of halo,
Craalkyloxy, Ciaalkyl, and C;4alky! substituted with one or more halo substituents;
R’ is Cjalkyl optionally substituted with one or more Ciualkyloxy substituents;

or a pharmaceutically acceptable addition salt or a solvate thereof.

5. The compound according to claim 1 or a stereoisomeric form thereof, wherein
Het' is a 5-membered or 6-membered aromatic heterocycle, having formula (a-1) or
(a-5);

R’ is H or Cialkyl

R'is H or Cyalkyl;

XisO;

R and R'® each independently are hydrogen or Crsalkyl;

A'is CR? or N; wherein R® is Ciualkyloxy;

A% A? and A* are CH;

Het® is a 9-membered bicyclic aromatic heterocycle, having formula (b-1) or (b-2);
Z' and 7° are CH;

Z* is CR™; R* is H or halo; in particular halo; more in particular fluoro;

Y and Y? are CH;

Y?is CR™; R* is H or Ciaalkyloxy; in particular H or methoxy;

R’ is H or methyl;

R* is C;galkyl;

R is phenyl optionally substituted with one or more halg substituents;

R’ is Cygalkyl;

or a pharmaceutically acceptable addition salt or a solvate thereof.

6. The compound according to claim 5 wherein Het' has formula (a-1).
7. The compound according to claim 5 wherein Het” has formula (b-2).

8. The compound according to claim 1, wherein the compound is
2-(4-fluorophenyl)-1-(1-methylethyl}-N-[ 6-(2-methyl-5-0xazolyl)-3-pyridinyl]-1H-
benzimidazol-4-amine,
6-fluoro-N-[3-methoxy-4-(4-methyl-5-oxazolyDphenyll-2-(2-methylpropyl)-
imidazo[1,2-a]pyridin-8-amine .HC],

2-{4-fluorophenyl)-6-methoxy-N-{ 3-methoxy-4-(2-methyl-5-o0xazolyl)phenyl]-1-
methyl-1 H-benzimidazol-4-amine,
2-(4-fluorophenyl)-N-[3-methoxy-4-(4-methyl-5-oxazolylphenyi]-1-methyl-1H-
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benzimidazol-4-amine, or
2-(4-fluorophenyl)-N-{3-methoxy-4-(2-methyl-4-pyridinyl)phenyl]}-1-(1-methylethyl)-
1 H-benzimidazol-4-amine,

including any stercochemically isomeric form thereof or a pharmaceutically acceptable
addition salt or a solvate thereof.

9. The compound according to claim I, wherein the compound is
2-(4-fluorophenyl)-1-(1-methylethyl)-N-[6-(2-methyl-5-oxazolyl)-3-pyridinyl}-1/-
benzimidazol-4-amine.

10. 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 t0 9.

11. A compound as defined in any one of claims 1 to 9 for use as a medicament.

12. A compound as defined in any one of claims 1 to 9 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 associated with

Parkinson's disease and dementia associated with beta-amyloid.
13. The compound according to claim 12 wherein the disease 1s Alzheimer's disease.

14. Use of a compound as defined in any of claims 1 to 9 for the manufacture of a

medicament for the treatment or prevention of a disease or condition selected from
Alzheimer's diséase, traumatic brain injury, mild cognitive impairment, 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.



